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(57) Sang ché dé xuat hop chét 1a chat chu van cua thu thé muscarin M; va co thé duoc

dung dé diéu tri bénh gian tlep do thu thé muscarin M, giy ra. Sang ché con dé xuat dugc

pham chira hop chit nay dé dung trong viéc diéu tri bénh. Cac hop chét theo sang ché co

cong thirc sau day:

R® (F)p

ENE Kp
ko<l

trong d6 m, p, q, W, Z, Y, X!, X2, R!, R%, R? va R* dugc xac dinh nhu da néu trong ban mo
ta nay.



25040

Linh vue ki thuit dwge dé cap

Sang ché d cap dén nhém bao gdm céc hop chit co hai vong bic ciu, mudi cia
chiing, cac dugc phim chira ching va cac hop chit da néu dé sir dung trong viée didu tri
bénh & co thé nguoi. Cu thé, sang ché dé xuét nhom bao gff)m cac hop chét, 1a cac chit
chil van cta thu thé muscarin M; va/hodc thu thé My, va do d6 nhém nay cé thé dugc
dung dé diéu tri bénh Alzheimer, bénh tAm than phan li€t, cac r6i loan v& nhén thuc va
cac bénh khac do cac thu thé muscarin Mi1/Ms gian tiép gay ra, cling nhu viéc diéu tri

hodc lam giam dau.
Tinh trang k§ thuit cia sing ché

Céc thu thé axetylcholin muscarin (muscarinic acetylcholine receptor - mAChR)
14 cac thanh vién cua siéu ho thu thé lién hop véi protein G ma gian tiép gdy ra hoat
dong ctia chat dan truyén than kinh axetylcholin & c4 hé than kinh trung wong va hé than
kinh ngoai bién. Nam kiéu phu mAChR da dugc tach dong, tir M1 dén Ms. mAChR M;
chi yéu dugc biéu hién sau khép than kinh trong vo nio, ving hai ma, thé van va doi
ndo; mAChR M, duoc dinh vi cht yéu & than néo va ddi nfo, miic di ¢6 ca & vo nlo,
hai ma va thé van noi ching nim trén cac d4u tin cing ctia khép than kinh axetylcholin
(Langmead et al., 2008 Br J Pharmacol). Tuy nhién, mAChR M con duoc biéu hién
ngoai bién trén mo tim (noi ching gian tiép gy ra sy phan bd day than kinh mé tiu &
tim) va & co tron va tuyén ngoai tiét. mAChR M; dugc biéu hién & mic d6 twong dbi
thip & hé than kinh trung wong (CNS) song duoc biéu hién rong rdi & co tron va cic md

tuyén nhu tuyén md héi va tuyén nude bot (Langmead et al., 2008 Br J Pharmacol).

Céc thu thé muscarin & hé than kinh trung wong, dic bict 14 mAChR M;, dong
vai trd quan trong trong viéc gian tiép giy ra qua trinh xr Iy nhén thirc bac cao. Cac
bénh li€n quan dén hién tuong suy gidm nhén thirc, nhu bénh Alzheimer, thuong kém
theo hién tugng mét té bao than kinh tac dong kiéu cholin & phin nén cia ndo trude
(Whitehouse et al., 1982 Science). O bénh tdm than phan liét, ma cling dugc déc trung
badi hién tuong suy giam nhdn thirc, mat d0 mAChR bi gidm & vé ndo vung tran phia
trude, hai ma va nhan dudi nhan béo cta dbi twong bi méc bénh tim than phan liét (Dean

et al., 2002 Mol Psychiatry). Hon thé nita, & cac md hinh dong vét, su phong bé hodc
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thuong tén & chu trinh tac dong kiéu cholin din dén thiéu ving nhan thic siu sic va da
thdy cac chét d6i khang mAChR khéng chon loc gdy ra tic dung khién nhén cach nhu
bi loan tAm thin & bénh nhan tim than. Viéc diéu tri thay thé tac dung cta cholin chu
yéu duya trén viéc str dung cac chét e ché axetylcholinsteraza dé ngin ngira sy phan hity
ctia axetylcholin ndi sinh. Céc hop chét nay d4 thé hién hidu qua d6i véi hién tuong giam
nhén thic triéu chimg & giai doan 14m sang, nhung lai giy ra cac tac dung phu han ché
lidu do kich thich cic mAChR M va M3 ngoai bién ké ca nhu ddng rudt-da day bi xoa
trén, nhip tim chdm, chimg budn nén va nén (http://www.drugs.com/pro/donepezil.

html; http://www. drugs.com/pro/rivastigmin.html).

Céac nd luc dot pha tiép theo d4 nhdm dén viéc xac dinh cac chit chu van truc tiép
cia mAChR M; dé nhim lam ting chirc ning nhén thirc. Cac nd luc nay din dén viéc
x4c dinh loai chét chu van, duge minh hoa béng vi du 1a cac hop chét nhu xanomelin,
AF267B, sabcomelin, milamelin va cevimelin. Nhiéu hop chét nay da duoc thy 1a c¢6
hi¢u qua cao ¢ cdc mo hinh tién lam sang vé nhén thitc & c& dong vat gdm nhdm va/hogic
cac dong vat linh truong khong phai 1a nguoi. Dﬁ‘théy rang milamelin c6 hiéu qua déi
v6i su thiéu ving do scopolamin gy ra vé tri nhd 1am viée va tri nh¢ khong gian & dong
vat gdm nh4m; sabcomelin thé hién hiéu qua trong nhiém vu phan biét ddi tuong thi gidc
& khi dudi sé¢ va xanomelin dao ngugc do chit d6i khang mAChR gay ra thiéu ving

hanh vi nhan thirc & md hinh né tranh thy dong.

Bénh Alzheimer (AD) 14 rdi loan thodi héa thin kinh phd bién nhét (26,6 triéu
nguodi trén toan thé gidi trong nim 2006 mic phai) ma tac dong dén ngudi gia, gy ra
hién tugng mét tri nhd sau sic va réi loan chirc ndng nhén thie. Viéc nghién ctru nguyén
nhan bénh nay 1a phirc tap, nhung dugc dic trung béi hai di chimg chuén & nio: hién
tugng két tap ctia nhiéu mang tinh bdt, cdu thanh chi yéu boi amyloid-B peptit (AB), va
m& r6i soi than kinh, tao duge boi cac protein tau da dugc si€éu phosphoryl hoa. Sy tich
tu AP duoc xem 14 déu hiéu trung tdm trong tién trién ctia AD va, do d6, nhidu phép
diéu tri gia dinh dé diéu tri AD hién hudng dén viéc ve ché san xuét AB. AP thu duoc tir
su phan cét phan giai protein ddi véi protein tién chit dang tinh bot (amyloid precusor
protein - APP) lién két mang. APP dugc xtr Iy theo hai chu trinh, khong sinh két ling
dang tinh bt va sinh két léng dang tinh bdt. Su phén cit APP béng y-secretaza 1a chung
cho ca hai chu trinh, nhung & chu trinh ddu APP dugc phan cét bdi a-secretaza dé tao ra

APPo hoa tan. Vi tri phan cit ndm & trinh tw AB, nhd d6 tranh dugc sy hinh thanh né.
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Tuy nhién, theo chu trinh sinh két ling dang tinh bot, APP dugc phan cét boi B-secretaza
dé tao ra APPP hoa tan va ca AP. Cac thir nghiém in vitro da cho thiy ring cac chét chu
van ctia mAChR c6 thé thiic ddy viéc xir Iy APP theo chu trinh khong sinh két ling dang
tinh bt hoa tan. Céc thir nghiém in vivo cho thiy ring chat chi vin ciia mAChR, Ia
AF267B, lam thay d6i bénh 1y hoc kiéu bénh & con chudt bién dbi gen 3xTgAD, 1a md
hinh v& c4c thanh phan khéc nhau ctia bénh Alzheimer (Caccamo et al., 2006 Neuron).
Cudi clng, da thiy ring chét chu vAn cia mAChR Ia cevimelin 1am gidm mot chut,
nhung dang ké, ndng d6 cia AP trong dich nfio tuy & bénh nhan Alzheimer, do d6 thé

hién hiéu qua tiém ning trong viéc cai bién bénh (Nitsch et al., 2000 Neurol).

Hon nita, cic nghién ctu tién 1am sang dd goi ¥ ring cac chit chi van cua
mACHR thé hién bién dang kiéu chéng loan tAm than khong dién hinh & mot loat md
hinh tién 14m sang. Chét chti van cia mAChR, xanomelin, ddo nguoc nhiéu tap tinh do
dopamin, bao gdm vén dong do amphetamin gy ra & chudt to, leo tréo do apomorphin
gdy ra & chudt nhat, hién trong quay & con chudt to b tén thuong mot phia do 6-OH-
DA do chét chil van ctia dopamin gdy ra va tinh trang khong nglimg van dong do
amphetamin gy ra & khi (khong bao gém trich nhiém ctia EPS). Con thdy ring né uc
ché @6t chdy té bao do dopamin A10, chir khong tc ché A9, va lang trénh c6 didu kién
va galy biéu hién c-fos trong v6 nfo phan trude tran va nhan accumbens, nhung khong &
thé van & chudt to. Cac dit liéu nay goi y v& bién dang kiéu chéng loan tdm thin khong
dién hinh (Mirza et al., 1999 CNS Drug Rev). C4c thu thé muscarin con lién quan dén
sinh hoc than kinh cta hién tugng nghién. Cac tdc dung ting cudng clia cocain va cac
chit gay nghién khac gian tiép do hé dopamin vién gitta noi ma cac nghién ctru vé tap
tinh va céc nghién ctru vé héa hoc than kinh da cho thdy ring cac kiéu phu cua thu thé
axetylcholin muscarin déng vai trd quan trong trong viéc diéu chinh dén truyén thdn
kinh nh¢ dopamin. Vi dy, chudt nhit M(4) (-/-) thé hién tap tinh xuét phat tir sy dén on
gia ting déng ké do tiép xtic v&i cocain (Schmidt et al Psychopharmacology (2011) Aug;
216(3):367-78). Hon thé nita, d4 thdy ring xanomelin phong bé tic dung ciia cocain &
cac miu nay.

Céc thu thé muscarin con tham gia vao viéc kiém soat van dong va cé tiém nang
1a cach diéu tri méi d6i vé6i rdi loan van dong nhu bénh Parkinson, ADHD, bénh
Huntingdon, hdi chitng Tourette va céc hdi chig khac lién quan dn rdi loan chirc ning

sinh dopamin nhur yéu t6 sinh bénh co ban gy ra bénh.
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Xanomelin, sabcomelin, milamelin va cevimelin d& dugc xtc tién trong cac giai
doan phat trién 1am sang khac nhau dé diéu tri bénh Alzheimer va/hodc bénh tAm than
phan liét. C4c nghién ctru 1am sang pha II véi xanomelin d3 thé hién hiéu qua cia né ddi
v6i cdc mién triéu chimg nhan thirc khac nhau, bao gdm hién tuong nhifu loan vé tap
tinh va 4o gidc lién quan dén bénh Alzheimer (Bodick et al., 1997 Arch Neurol). Hop
chit ndy con dugc dénh gid trong nghién ctru pha II quy mé nhé & bénh tam than phan
liét va 1am giam déng ké v& cac triéu chimg tich cyc va tiéu cuc so voi dbi ching thude
v (Shekhar et al., 2008 Am J Psych). Tuy nhién, trong tt ca cic nghién ciru lam sang,
xanomelin va c4c chit chil vin cia mAChR c6 lién quan khac thé hién bién d6 an toan
khong thé chip nhan vé cac tac dung phu sinh axetylcholin, bao gdm budn non, dau da
day-rudt, bénh tiéu chay, toat md hdi (thoat md héi qua mirc), tiét qua nhidu nude bot

(tiét nudc bot qua mirc), ngit va nhip tim cham.

Céc thu thé muscarin lién quan dén dau trung tAm va dau ngoai bién. Pau c6 thé
chia thanh ba loai khéc nhau: cdp tinh, do bénh viém, va do bénh thin kinh. Pau c4p
tinh 1a chttc ning bao vé quan trong trong viéc giit cho co thé an toan khoi cac kich thich
ma c6 thé gay ra hién tuong pha hily mé nhung cin c6 co ché kidm soat con dau sau
phdu thuat. Pau do bénh viém c6 thé xay ra vi nhiéu ly do bao gdm hién tuong pha hiy
mo, dap umg tw mién dich, va sy xdm chiém cua nguén bénh va dugc gay ra bdi hoat
dong clia cac cht trung gian gay viém nhu neuropeptit va prostaglandin ma gy ra bénh
viém té bao than kinh va dau. Pau do bénh thin kinh lién quan dén cam giac dau bét
thudng ddi v6i kich thich khong giy dau. Pau do bénh than kinh lién quan dén nhidu
bénh/chén thuong khéc nhau nhu tén thuong tiy sdng, bénh xo cimg rai rac, bgnh dai
thdo dudng (bénh thin kinh do bénh d4i thdo dudng gay ra), nhidm virut (nhu bénh HIV
hozic bénh herpes). Pay ciing 1a dic diém chung & bénh ung thu vira la h¢ qua cua bénh
hodc vira 1a tdc dung phu ctia hoa tri liéu. B3 théy réng viéc hoat hoa céc thu thé muscarin
lam giam dau d6i v6i nhiéu trang thai dau thong qua su hoat hoa cac thu thé & tiy séng
va trung tAm dau cao hon & ndo. P4 thdy ring hién tuong ting lugng axetylcholin ndi
sinh thong qua céc chét tc ché axetylcholinsteraza, sy hoat hoa truc tiép cac thu thé
muscarin béng cac chit cht van hodc cac chit didu bién di lap thé c6 hoat tinh giam dau.
Trai lai, sy phong toa cac thy thé muscarin bing céc chit di khang hodc bing cach st

dung chudt nhat di xir Iy di truyén dé khong biéu hién lam ting mic do nhay déi véi
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cam giac dau. Bang ching vé vai trd ctia thu thé M; & con dau di dugc D. F. Fiorino va

M. Garcia-Guzman xem xét tong quan vao nim 2012,

Gan day, mot sb it hop chét da dugc xé4c dinh thé hién mutrc d6 chon loc gia ting
d6i véi kiéu phu mAChR M so véi cac kiéu phu mAChR di duoc bidu hién ngoai vi
(Bridges et al., 2008 Bioorg Med Chem Lett; Johnson et al., 2010 Bioorg Med Chem
Lett; Budzik et al., 2010 ACS Med Chem Lett). Cho du mirc d6 chon loc ting so véi
kiéu phu mAChR M3, mét vai hop chit trong s6 cac hop chit nay van giit dwoc hoat tinh
chti van dang ké ddi véi ca kiéu phu nay va kiéu phu mAChR Ma. Trong ban mé ta nay,
mot loat hop chit ma thé hién mot cach bt ngd mic d6 chon loc d6i véi cac kidu phu
thu thé mAChR M; va/hodc M cao hon déi véi cac kiu phu M va M3 dugc bdc 19.
Ban chit ky thuit ciia sang ché

Sang ché dé xuét cac hop chét ¢ hoat tinh 1am cac chét chil van cta thu thé
muscarin M; hodc M; va Ma. Cu thé hon, sang ché @& xut cac hop chit ma thé hién
murc d6 chon loc ddi voi thu thé Mi hon so véi céac kiéu phu thu thé M, va M. Pham vi
ctia sang ché duoc xéac dinh bdi cac diém yéu cau bao ho di kem.

Theo d6, theo phwong 4n thir nhit (phuong 4n 1.1), sang ché d& xut hop chit

c6 cong thuc:

2
R (Fp 1

O\Z X fFlq o

Rﬂ X Y % N—
N‘W Xz Y

R (1)

hodc mudi cua né, trong do:

p bing 0, 1 hoic 2;

q bang 0,1 hoic 2;

WlaC;

7. 1a CHz, O hodc S;

Y 14 O, S hodc CHzy;

X! va X2 1a cac nhém hydrocacbon no cliing nhau bao gdm téng cong nim dén chin

nguyén tr cacbon va cung nhau lién két sao cho goc:
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XZ
\
{
X
tao ra h€ nhan hai vong béc cu;

R! c6 thé 1a H, halo, CN, OH, Ci.3 alkoxy, NHa, Ci alkyl tily y duoc thé, Ca.¢ alkenyl
tiy v dugc thé, Cas alkynyl tily y duoc thé, Cs.s xycloalkyl tly v duoc thé, Cs.
xycloalkenyl thy v duge thé, CHx-W? trong d6 W2 14 xycloalkyl, heteroxycloalkyl, aryl
hodic nhan heteroaryl ¢c6 5 dén 6 canh tuy y dugc thé, NR°R®, COOR®, CONR’R®,
NR’CONR’R®, NR’COOR3, OCONR’RS, SR®, SOR’, SO2R’; SO3R?;
R?1aH;
R* ¢6 thé 13 H, Cis alkyl thy v dwoc thé, Ci.s alkenyl tily y duoc thé, Ci.s alkynyl tiy y
dugc thé, Ca.s xycloalkyl tiy ¥ duoc thé, Ca.6 xycloalkenyl tity ¥ dugc thé;
RS, R8 va R7 c6 thé doc lap 1a H, Cisalkyl.

Sang ché con dé xuat hop chét ¢ cong thirc (1a) ma khong phai mot phan thude

sang cheé:

R1—\.'\ _\N< / N—4
R3/N‘W )m le Y—\ 4
R (1a)

hodc mudi ctia né, trong do:
m bing 1 hoic 2
p béng 0, 1 hoac 2;
q bang 0,1 hoic 2;
W 1la C hoac N;
Z 1a CHz, N, O hoic S;
Y 1aN, O, S hodc CHy;
X! va X2 1 c4c nhém hydrocacbon no cing nhau bao gdm téng céng nim dén chin

nguyén tir cacbon va ciing nhau lién két sao cho gbc:
X2
i {
X

tao ra hé nhan hai vong béc cau;
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R! ¢6 thé 1a H, halo, CN, OH, C1.3 alkoxy, NH», nhom hydrocacbon Ci.¢ khong thom
tly ¥ duoc thé ma mot hogc nhidu nguyén tir cacbon tity v duoc thé bang nguyén ti khac
loai dugc chon tir O, N hodc S, W? hodc CH2-W? ma W? 1a xycloalkyl, heteroxycloalkyl,
aryl hodc nhan heteroaryl ¢6 5 dn 6 canh tiy y duoc thé, NR’RS, COOR®, CONR’RS,
NR’CONR’R®, NR’COOR?, OCONR®RS, SR3, SOR?, SO,R’; SO3R?;
R2 ¢6 thé doc lap 1a H, halo, CN, OH, Ci.3 alkoxy, NH2, nhém hydrocacbon Ci.s khong
thom tlty ¥ dugc thé ma mét hodc nhidu nguyén tir cacbon tity y dugc thé bing nguyén
to khac loai dugc chon tir O, N hodc S, W? hodc CH>-W? ma W? 1a xycloalkyl,
heteroxycloalkyl, aryl hodc nhan heteroaryl cé 5 dén 6 canh tuy y dugc thé, NR°R®,
COOR’, CONR’R®, NR’CONR’RS, NR’COOR?, OCONR’R®, SR3, SOR?, SO,R%; hodc
R! va R? hoic R® va R? cling nhau tao ra xycloalkyl tiy v dugc thé hodc nhan
heteroxycloalkyl;
R3 c6 thé doc lap 1a H, OH, nhém hydrocacbon Ci.6 khéng thom tity y dugc thé ma mot
hodc nhiéu nguyén tir cacbon tiy y duoc thé bang nguyén tir khac loai dugc chon tir O,
N hodc S, W? hodc CH2-W? ma W? 1a xycloalkyl, heteroXycloalkyl, aryl hodc nhéan
heteroaryl ¢6 5 dén 6 canh tity ¥ duoc thé; hoic R? vaR? cliing nhau tao ra xycloalkyl tiy
y duoc thé hoic nhan heteroxycloalkyl;
R* c6 thé 1a H, Ci.s alkyl tiy y dugc thé , C1s alkenyl tiy y dugc thé, Ci.s alkynyl tiy ¥
duoc thé, Co.6 xycloalkyl tiy v dugc thé, Ca.¢ xycloalkenyl tiy y dugc thé;
R% R®va R’ c6 thé doc 1ap 1a H, Cis alkyl.

Hop chat cu thé va hop chit dwoc wu tién c¢6 cong thirc (1) hodic cong thuc (1a)
nhu duge xac dinh theo cac phuong 4n tir 1.2 dén 1.66 dudi day:

1.2 Hop chit theo phuong 4n 1.1, trong d6 R' 13 H hodc nhém hydrocacbon
Cis khong thom chira 0, 1 hoic 2 da lién két cacbon-cacbon, trong d6 nhom
hydrocacbon tity y duoc thé bang mot dén sau nguyén tir flo va trong d6 mét hoc hai,
nhung khong phai 1 tit ¢4, nguyén tir cacbon ctia nhém hydrocacbon c6 thé tiy y duge
thé béng nguyén tir khéc loai duge chon tir O, N va S va céc dang da dugc oxy hoa cta

chung.

1.3 Hop chét theo phuong 4n 1.1 hodc phwong 4n 1.2, trong d6 R! duoc chon
tir H; Ci.6 alkyl; Cz6 alkenyl; Cz.6 alkynyl; va cac nhém hydrocacbon Ci¢ khong thom
bao gdm hodc chita Cs.6 xycloalkyl hoic nhém Cs.s xycloalkenyl; m&i nhém trong sb

cac nhém hydrocacbon alkyl, alkenyl, alkynyl va khong thom tily ¥ dugc thé bang mot
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dén sau nguyén tir flo va trong d6 mot hodic hai, nhung khong phai 12 tat ca, nguyén tir
cacbon ctia mdi nhém trong s6 cac nhém hydrocacbon alkyl, alkenyl, alkynyl va khéng
thom c6 thé tuy y dugc thé béng nguyén ti khac loai dugc chon tir O, N va S va céc

dang d& dugc oxy hoa cia ching.

1.4 Hop chét theo phuong 4n 1.1, trong d6 R! 13 nhém W2 hosic CH,-W? ma
W2 14 xycloalkyl, heteroxycloalkyl, aryl hodic nhan heteroaryl c¢6 5 dén 6 canh tiy ¥ dwoc
thé, hodc R! vaR?2 duoc két hop ciing nhau dé tao ra nhan, ma cé thé dugc ngung tu hoic
c6 thé 1a vong xodn.

1.5 Hop chét theo phuong 4n 1.1, trong d6 R! 1a NRSR, COOR®, CONR’RS,
NR’CONR’R®, NR’COOR?, OCONR’R®, SR?, SOR?, SO;R’ trong d6 R3, R® va R7 ¢6
thé doc 1ap 1a H, Cisalkyl.

1.6  Hop chét theo phuong 4n bat ky trong s cac phuong 4n 1.1 dén 1.5, trong
doé R! duoc chon tu:

e H;

e Halogen;

e Xyano;

e OH;

e (i3 alkoxy;

e NHoy;

e Ci alkyl tiy y dugc thé bang 1 dén 6 nguyén ti flo;

o (s alkyl tlly y dugc thé bing 1 nguyén tir nguyén tir khac loai dwgc chon tir O,

N hoidc S;

e (a6 alkenyl;

e (a6 alkynyl;

e (s xycloalkyl;

o CH>-Cs.6 xycloalkyl;
e (s xycloalkenyl;

e CHaz-aryl

e CH>-heteroaryl

o aryl

e heteroaryl
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e NR’RS, trong 6 R3 va R® doc 1ap 1a H, Ci-6 alkyl;

e COOR?’, trong d6 R’ 1a H, Ci alkyl;

e CONR’RS, trong d6 R3 va R® doc 1ap 1a H, Ci¢ alkyl;

« NR'CONRSRS, trong d6 RS, RS va R7 déc lap 1 H, Cr.salkyl;

e NR’COORS, trong d6 R’ va R7 d6c 14p 1a H, Cis alkyl,

e OCONR’RS, trong d6 R® va R® doc 14p 1a H, Ci.s alkyl;

e SR’ trong d6 R’ 1a H, Cisalkyl;

e SORS’, trong d6 R’ 1a H, Cis alkyl;

e SO2R’ trong d6 R’ 1a H, Ci-salkyl;

e SO3R’, trong d6 R3 1a H, Ci-salkyl;

e vong xoin c6 cong thire (CH2)n ma n bing 2, 3, 4, 5 hoic 6.

1.7 Hop chét theo phuong 4n 1.6, trong d6 R!1a H hoic Ci6 alkyl tuy ¥ duoc

thé bang 1 dén 6 nguyén ti flo.

1.8 Hop chit theo phuong 4n 1.5, trong d6 R!1a H hoic Cis alkyl.

1.9 Hop chét ¢6 cong thirc (1a) theo phuong 4n bét ky trong s6 cac phuong an
1.1 dén 1.8, trong d6 R? 1a H hoic nhém hydrocacbon Ci.6 khong thom chira 0, 1 hozic
2 da lién két cacbon-cacbon, trong d6 nhém hydrocacbon tiy ¥ dugc thé bing mét dén
sau nguyén tir flo va trong d6 mot hoic hai, nhung khong phai 1a tit ca, nguyén tir cacbon
ctia nhém hydrocacbon c6 thé tily y dugc thé bang nguyén tir khac loai dwoc chon tir O,

N va S va céac dang da dugc oxy hoa ctia chung.

1.10 Hop chit c6 cong thirc (1a) theo phuong 4n bit ky trong sb cac phuong an
1.1 dén 1.9, trong d6 R? dugc chon tir H; Ci. alkyl; Ca-6 alkenyl; Ca- alkynyl; va céac
nhém hydrocacbon Ci.6 khong thom bao gdm hoic chita Cs.6 xycloalkyl hogic nhém Cs.
6 xycloalkenyl; mdi nhém trong s& cic nhém hydrocacbon alkyl, alkenyl, alkynyl va
khong thom tity ¥ dugc thé bing mot dén sau nguyén tir flo va trong d6 mot hoic hai,
nhung khong phai 13 tit ca, nguyén tir cacbon ctia m&i nhém trong s& cic nhém
hydrocacbon alkyl, alkenyl, alkynyl va khong thom cé thé tly ¥ dugc thé bang nguyén

tir khéac loai dugc chon tir O, N va S va céc dang da dugc oxy hda cua ching.

1.11 Hop chét c6 cong thirc (1a) theo phuong 4n bat ky trong s§ cac phuong 4n
1.1 d&n 1.8, trong d6 R? 1a nhém CH>-W? ma W? 1a xycloalkyl, heteroxycloalkyl, aryl
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hodc nhan heteroaryl ¢6 5 dén 6 canh tiry ¥ dugc thé, hosic R! vaR? dwoc két hop cing
nhau d8 tao ra nhan, ma c6 thé duge ngung tu hoic c6 thé 1a vong xodn.
1.12  Hop chét ¢ cong thirc (1a) theo phuong an bét ki trong sé céc phuong én
1.1 d&én 1.8, trong @6 R? la NR°R®, COOR’, CONR’R®, NR’CONR’R?, NR’COORS,
OCONR?RS, SR, SOR?, SO2R’ trong d6 R%, R® va R7 ¢6 thé doc 1ap 1a H, Cisalkyl.
1.13  Hop chét theo phuong 4n bat ky trong sb cac phuong 4n 1.1 dén 1.12,

trong d6 R? dugc chon tir:

e H:

e Halogen;

e Xyano;

e OH;

e (i3 alkoxy;

e NHy;

e Cis alkyl tlly y dugc thé bang 1 dén 6 nguyén tir flo;

e (¢ alkenyl; |

e (¢ alkynyl;

e (Cs.¢ xycloalkyl,

o (s xycloalkenyl;

e CHy-aryl

e CH>-heteroaryl

e NR°RS, trong d6 R® va R® doc 1ap 1a H, Ci-alkyl;

e COOR’, trong d6 R’ 1a H, Ci. alkyl;

e CONR’RS, trong d6 R® va R® doc 1ap 1a H, Ci6 alkyl;

e NR’CONR’RS, trong d6 R, R va R’ doc lap 1a H, Cisalkyl;

e NR’COOR’, trong d6 R® va R doc lap 1a H, Ci-salkyl;

e OCONRPRS, trong d6 R® va R® doc lap 1a H, Ci-alkyl;

e SR’ trong d6 R 1a H, Ci-¢ alkyl;

e SORS, trong d6 R® 1a H, Ci-alkyl;

e SO2R5, trong d6 R® 1a H, Cisalkyl;

e SO3R’, trong d6 R’ 1a H, Cisalkyl.
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1.13  Hop chat theo phuong 4n 1.12, trong d6 R? 1a H hoiic C1.¢ alkyl tiry y duoc
thé bang 1 dén 6 nguyén ti flo.

1.14 Hop chét theo phuong an 1.13, trong d6 R? 1a H hoic Ci alkyl.

1.15 Hop chét c6 cong thirc (1a) theo phuong 4n bit ky trong s cac phuong 4n
1.1 dén 1.14, trong d6 R! vaR? dugc chon tir hydro va Ci.s alkyl.

1.16 Hop chét theo cac phuong 4n 1.15, trong d6 R! vaR? doc lap 1a H, metyl,
etyl, propyl, isopropyl hodc benzyl.

1.17 Hop chit ¢ cong thirc (1a) theo phwong 4n 1.1, trong d6 R! vaR? clng
nhau hodc R*® va R? cing nhau tao ra xycloalkyl tuy y dugc thé hodc nhan
heteroxycloalkyl. Nhan nay c6 thé thay thé nguyén tir ciia nhém R? trén nguyén t nito.

Nhan c6 thé dugc ngung tu hogic ¢6 thé 1a vong xoén.

1.18 Hop chit theo phwong an 1.17, trong d6 R! va R? ciing nhau tao ra nhin
xycloalkyl tity y két hop t6i da 2 nguyén tir khac loai dugc chon tir O, S hodic N, va tuy
y duoc thé bang t8i da 6 nguyén ti flo.

1.19 Hop chit c6 cong thire (1a) theo phuong 4n 1.1, trong d6 R31a H, OH hodc
nhém hydrocacbon Ci.¢ khong thom chira 0, 1 hozic 2 da lién két cacbon-cacbon, trong
d6 nhém hydrocacbon tity ¥ dugc thé bing mot dén sau nguyén tir flo va trong d6 mot
hoic hai, nhung khong phai 13 tit ca, nguyén tir cacbon ctia nhém hydrocacbon cé thé
tuy y dugc thé béng nguyén tir khac loai duge chon tir O, N va S va céac dang da duoc

oxy hoda cua ching.

1.20 Hop chét c6 cong thic (1a) theo phuong 4n 1.19, trong d6 R? duoc chon
tt H; OH, Ci alkyl; C-s alkenyl; Cz-6 alkynyl; va cac nhém hydrocacbon Ci.s khong
thom bao gdm hodc chira Cs.¢xycloalkyl hoic nhém Cs.s xycloalkenyl; mdi nhém trong
s& cac nhém hydrocacbon alkyl, alkenyl, alkynyl va khong thom tiy v dwoc thé bang
mot dén sau nguyén tit flo va trong d6 mot hogic hai, nhung khong phai 1a tht ca, nguyén
t&r cacbon clia mdi nhém trong s§ cac nhém hydrocacbon alkyl, alkenyl, alkynyl va
khong thom c6 thé tiry ¥ dugc thé bing nguyén tir khac loai duge chon tir O, N va S va

cac dang da dugc oxy hoa cua chuing.

1.21 Hop chét theo phuong 4n 1.19, trong d6 R? 12 nhém W hodc CHz-W? ma
W2 la xycloalkyl, heteroxycloalkyl, aryl hodc nhan heteroaryl c6 5 dén 6 canh tiy y dugc
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thé, hoac R! vaR, duogc két hop cung nhau dé tao ra nhan, ma c6 thé dugc ngung tu hodc

c6 the 1a vong xodn.

1.22 Hop chit theo phuong 4n bit ky trong s§ cac phuong an 1.19 dén 1.21,

trong d6 R® duogc chon tir:

H;
OH
C1-s alkyl tlty y duoc thé bang 1 dén 6 nguyén tir flo;

Cs-6 alkyl tity y duoc thé bing 1 nguyén tir nguyén tir khac loai duoc chon tir O,
N hoac S;

Ca alkenyl;

C».6 alkynyl;

Cs.6 xycloalkyl;

CH-C3.6 xycloalkyl;

Cs.6 xycloalkenyl;

CHz-aryl

CHaz-heteroaryl

aryl

heteroaryl

1.23  Hop chét theo phuong 4n 1.22, trong d6 R?1a H hoic Ci.¢ alkyl tuy ¥ duge

thé bang 1 dén 6 nguyén ti flo.

s alkyl.

1.24 Hop chét c6 cong thirc (1a) theo phuong 4n 1.5, trong d6 R3 1a H hoiic Ci-

1.25 Hop chét c6 cong thirc (1a) theo phuong an bét ky trong sb cac phuong an

1.1 d&n 1.24, trong d6 Z 1a CHy, N, O hoic S.

1.26 Hop chét theo phwong 4n 1.25, trong d6 Z 14 CHa N hoic O.

1.27 Hop chét theo phuong 4n 1.25, trong d6 Z 1a CHa.

1.28  Hop chét theo phuong 4n 1.25, trong d6 Z 1a N.

1.29 Hop chét theo phuong 4n 1.25, trong d6 Z 1a O. Néu Z 1a O, R3 c6 thé

dwoc quy dinh 14 H. Theo cach khic néu Z 1a O, m c6 thé dugc quy dinh 13 2. Theo cach
khac néu Z 13 O, R? 13 H hodc m bang 2.
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1.30 Hop chét theo phuong 4n bét ky trong sé cac phuong an 1.1 dén 1.29,
trong d6 R* 1a H hodc nhém hydrocacbon Ci.4 khéng vong tly v dugc thé bing mét hodc
nhiéu nguyén tir flo.

1.31 Hop chat theo phuong 4n 1.30, trong d6 R* 13 H hoic nhém hydrocacbon
C1-3 khéng vong tity v dugc thé bing mot hodc nhidu nguyén tit flo.

1.32  Hop chét theo phuong 4n 1.31, trong d6 R* 1a H hodc nhém Ci.; alkyl hodic
nhom Ci-; alkynyl.

1.33 Hop chét theo phuong an 1.32, trong d6 R* dugc chon tir H, metyl,
flometyl, etyl, etynyl va 1-propynyl.

1.34  Hop chat theo phuong an 1.33, trong d6 R* 1a metyl.

1.35 Hop chit theo phuong 4n bét ky trong s6 cac phuong 4n 1.1 dén 1.34,
trong d6 p bang 0 hoc 1.

1.36  Hop chit theo phuong 4n 1.35, trong d6 p bang 0.

1.37 Hop chat theo phuwong 4n 1.35, trong d6 q bang 0 hoic 1; hoic trong d6 p
bang 0 va q bang 0.

1.38 Hop chit theo phuong an bét ky trong sb cac phuong 4n 1.1 dén 1.37,
trong d6 m bang 0.

1.39 Hop chét theo phuong 4n bt ky trong s§ cac phuong 4n 1.1 dén 1.37,

trong d6 m bang 1.

1.40 Hop chit c6 cong thirc (1a) theo phuong 4n bat ky trong sb cac phuong an
1.1 d&én 1.39 trong 6 Y 13 N, O, hoic CH..

1.41 Hop chét theo phuong an 1.40, trong d6 Y 1a N.
1.42  Hop chét theo phuong an 1.40, trong d6 Y 13 O.

1.43 Hop chit theo phuong 4n bt ky trong s6 cac phuwong 4n 1.1 dén 1.40,
trong d6 W la C.

1.44 Hop chét theo cac phuong an 1.1 dén 1.43, trong d6 hé nhan hai vong da

duoc bac cau 1a hé nhan azabixyclo-heptan, azabixyclo-octan hodc azabixyclo-nonan.
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1.45 Hop chét theo phuong 4n 1.44 trong d6 hé nhan hai vong duoc bic ciu
dugc chon tir cac hé nhéan tir BA dén BH duéi ddy ma c6 thé dugc thé bing 0 dén 2

nguyén tu flo tuy y:
F(a) (F)a (F)q
N— N—-
N—_
BA BB BC
F(a) (F)a (Flg
N— N—
N—_
BD BE BF
(F)qE iz : (F)a
BG BH

1.46  Hop chit theo phwong an 1.45, trong d6 q bing 0 hoic 1.
1.47 Hop chit theo phuong 4n bat ky trong s6 cac phuong 4n 1.1 dén 1.46,
trong d6 R’ 12 H hodc Cisalkyl.

1.48 Hop chét theo phuong 4n 1.47, trong d6 R 1a H.
1.49 Hop chét theo phuong 4n 1.47, trong d6 R® 1a Cy.3 alkyl.

1.50 Hop chat theo phuong an bat ky trong sb cic phuong 4n 1.1 dén 1.49,
trong d6 R®1a H hodc Ci-s alkyl.

1.51 Hop chat theo phwong an 1.50, trong d6 R® 1a H.
1.52  Hop chat theo phuwong an 1.50, trong d6 R® 14 Ci.3 alkyl.

1.53 Hop chit theo phuong an bét k¥ trong s cac phuong an 1.1 dén 1.52,
trong d6 R”1a H hoc Cy.s alkyl.

1.54 Hop chat theo phwong an 1.53, trong d6 R7 14 H.

1.55 Hop chit theo phuong an 1.53, trong d6 R7 14 C1.3 alkyl.
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1.56 Hop chit theo phuong an 1.1 ¢6 cong thirc (2):

" (F)q

@-(n

® o)
trong d6 n bang 1 hoic 2;

A va B dugc lién két v6i nhau dé tao ra ciu cacbon ¢6 1 dén 3 nguyeén tir, trong d6 n
bang 1, hodc 1 dén 2 nguyén tir cacbon, trong d6 n bing 2 va p, q, W, Z,Y, R}, R? va R*
nhu duge xé4c dinh theo phuong 4n bat ky trong s6 cic phuong 4n 1.1 dén 1.43; holic
hop chét c6 cong thirc (1a) c6 cong thic (2a):

(F)p (F)q

N\V;<C;:%-_<<i4/) Y\,

R (2a)
trong d6 n bing 1 hoic 2;
A va B duoc lién két voi nhau dé tao ra cdu cacbon c¢6 1 dén 3 nguyén tir, trong d6 n
bing 1, hoic 1 dén 2 nguyén tir cacbon, trong d6 n bing 2 vam, p, q, W, Z,Y, R}, R2 R3
va R* nhu dugc xé4c dinh theo phuong 4n bt ky trong s cac phuong 4n 1.1 dén 1.43.
1.57 Hop chét theo phuong 4n 1.1 c¢6 cong thirc (3):
R? e F)q
1\Y KO {SL

Y—\ 4
R'©3)
trong do r béng 1,2 hosic 3 vamdis, tuvav b;‘“mg 0 hoic 1, voi didu kién téng r,S,tu
vavla3,4hoics, vap,q, W, ZY, R!, R? va R* nhu duge xac dinh theo phuong 4n bt
ky trong s6 cac phuong 4n 1.1 d&n 1.43; hodic cong thirc hop chét (1a) ¢ cong thirc (3a):

m@ Y\ 4

R (3a)
trong d6 r béng 1,2 hosic 3 vambis,tuvav béng 0 hoic 1, vai diéu kién téng r,s, t,u

vavl1a3,4hoic5,vam, p,q, W, ZY,R!, R? R? va R* nhu duoc x4c dinh theo phuong
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an bét ky trong s6 cac phuong 4n 1.1 dén 1.43.

1.58 Hop chét theo phuong 4n 1.1 ¢6 cdng thirc (4) hodc cong thirc (4a):

N 0

OO
HN-w Y,

R4

trong d6 R!, W, Z, Y va R* nhu dugc xac dinh theo phuong an bit ky trong sb cac

phuong 4n 1.1 dén 1.43; hoic

2
o7 0
O
W )., Y— ,
R'(4a)
trong 46 m, R', R%, W, Z,Y va R* nhu dugc x4c dinh theo phuong an bit ky trong sb cac
phuong 4n 1.1 dén 1.43.

1.59 Hop chét theo phwong 4n bét k¥ trong s cic phuong an 1.56 dén 1.58, trong d6
Z 1a CH2 N hoic O.

1.60 Hop chét theo phuong 4n bét ky trong s& cic phuong an 1.56 dén 1.59, trong d6
R* dugce chon tir H, metyl, etyl, etynyl va 1-propynyl.

1.61 Hop chét theo phuong 4n 1.60, trong d6 R* dugc chon tir H hoic metyl.

1.62 Hop chit theo phuong 4n 1.1, trong d6 hop chét nay nhu dugc x4ac dinh

theo mot vi du bét ky mdt trong s6 cac vi du 1-1 dén 9-2.

1.63 Hop chit theo phuong 4n bét k¥ trong sd cac phuong 4n 1.1 dén 1.61 c6
phén tir luong thap hon 550, vi du, thp hon 500, hoic thap hon 450.

1.64 Hop chit theo phuong 4n bét ky trong sb cac phuong 4n 1.1 dén 1.63,
trong d6 hop chét nay & dang mudi.

1.65 Hop chét theo phuong 4n 1.64, trong d6 mudi nay 14 mudi cong axit.

1.66 Hop chét theo phuong 4n 1.64 hodic phuong 4n 1.65, trong d6 mudi nay 1a

mubi dugc dung.
M@ ti vin tit-edehinh vé

Hinh 1 thé hién thoi gian tiém (latency) dugc quan sat thdy & thir nghiém tranh
thu dong ctia hop chét theo Vi du B.
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M0 ta chi tiét sang ché
Dinh nghia

Trong don yéu ciu cép bing ddc quyén sang ché nay, cac dinh nghia sau duge ap

dung, trtr khi c6 quy dinh khac.

Thuat ngi “diéu tri bénh”, lién quan dén viéc sir dung céac hop chét c6 cong thirc
(1) hodc cong thuc (1a), duge ding dé md ta dang can thiép bat ky ma hop chit dugc
dung cho ddi tugng mic phai, hodc c6 nguy co méic phai, hodc ¢ kha nang cd nguy co
méc bénh hoic rdi loan nay. Do d6, thuat ngit “diéu tri bénh” bao ham ca nghia diéu tri
du phong (phong bénh) va diéu tri khi c6 biéu hién v& céc triéu chimg c6 thé do duogc

hoic phat hién dugc ctia bénh hoic rdi loan nay.

Thuét ngit “luong hitu hiéu dé diéu tri bénh” duoc dung trong ban md ta nay (vi
du lién quan dén céc phuong phép didu tri bénh hoic tinh trang) dé chi luong cta hop
chit ma 13 hiru hiéu d tao ra tac dung diu tri bénh mong muén. Vi dy, néu tinh trang
la con dau, thi lugng diéu tri bénh hitu hidu 12 luong du dé giam dau & mic d0 mong
mudn. Vi dy, mic do giam dau mong mudn c6 thé 1a loai bé con dau hoan toan hoéc

gidm muirc d nghi€ém trong ctia con dau.

Thuét ngft “nhém hydrocacbon khdng thom” (nhu trong “nhém hydrocacbon Cj-
s khong thom™ hodc “nhém hydrocacbon C.s khong thom khéng vong” dugc ding dé
chi nhém bao gdm nguyén tir cacbon va nguyén tir hydro va khong chira nhin thom.
Nhém hydrocacbon c¢6 thé no hoan toan hoic c6 thé chitra mot hogic nhiu lién két doi
cacbon-cacbon hoic lién két ba cacbon-cacbon, hodc hdn hop gdm lién két doi va lién
két ba. Nhém hydrocacbon ¢6 thé 1a nhém mach théng hodc mach nhanh hodc c6 thé
bao gém hodc chita nhém vong. Do d6, thuat ngit hydrocacbon khong thom bao gém
alkyl, alkenyl, alkynyl, xycloalkyl, xycloalkenyl, xycloalkylalkyl, xycloalkenyl alkyl
CHz-xycloalkyl va cac nhom tuong tu.

Céc thuat ngit “alkyl”, “alkenyl”, “alkynyl”, “xycloalkyl” va “xycloalkenyl”
dugc dung vdi nghia thong thuong cta chung (vi du, nhu duge quy dinh trong sach
IUPAC Gold Book) trir khi cé quy dinh khac.

Thuat ngit “xycloalkyl” nhu dugc dung trong ban mé ta nay, khi s& nguyén tir

cacbon cu thé ctia n6 cho phép, bao gdm céc nhém xycloalkyl mét vong nhu
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xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl, va cdc nhom hai vong
va cac nhém ba vong. Céc nhém xycloalkyl hai vong bao gém cac hé nhan dé dugc béc

cau nhu bixycloheptan, bixyclooctan va adamantan.

Trong céc dinh nghia vé R, R, R®vaR* néu trén, mot hoic hai chir khong phai
tat ca cdc nguyén tir cacbon ciia nhém hydrocacbon khong thom c6 thé tuy y dugc thé
bing nguyén tir khac loai dugc chon tir O, N va S va cac dang oxy hoéa cua ching. C6
thé thdy ring khi nguyén tir cacbon dugc thé bing nguyén tir khéc loai, hoa tri thép hon
clia cic nguyén tir khic loai dugc so sénh véi cacbon nghia 14 s& nguyén tir lién két véi
céc nguyén tir khéc loai it hon s§ nguyén tir 1& ra lién két v6i nguyén tir cacbon ma bi
thé. Do d6, vi du, viéc thay thé nguyén tir cacbon (héa tri bén) & nhém CH, bing oxy
(hda tri hai) c¢6 nghia 13 phan tir tao ra s& chita kém hai nguyén tir hydro va thay thé
nguyén tir cacbon (hoa tri bdn) & nhém CH, bang nito (héa tri ba) c6 nghia 1a phén tu

tao ra sé chira kém mdt nguyén tr hydro.

Céc vi du vé thay thé nguyén tir khac loai cho nguyén tir cacbon bao gdm thay
thé nguyén tir cacbon & mach -CH,-CHa-CHa- bing oxy hodc Iwu huynh d& tao ra ete -
CH,-0-CH,- hoic thioete -CH,-S-CHa-, thay thé nguyén tir cacbon & nhém CH,-C=C-
H bing nito dé tao ra nhém nitril (xyano) CH-C=N, thay thé nguyén tir cacbon & nhém
-CH,-CH,-CH,- bang C=0 & tao ra keton -CH,-C(O)-CHa-, thay thé nguyén tt cacbon
& nhém -CH,-CH,-CHa- bang S=0 hoic SO, dé tao ra sulfoxit -CH-S(O)-CHa- hoic
sulfon -CH2-S(O).-CH>-, thay thé nguyén tir cacbon ¢& mach -CH,-CHy-CHa- bing
C(O)NH dé tao ra amit -CH,-CH,-C(O)-NH-, thay thé nguyén tir cacbon & mach -CH,-
CH>-CH,- bing nito dé tao ra amin -CH-NH-CH>-, va thay thé nguyén tir cacbon &
mach -CH,-CH,-CHz- bang C(0)O d tao ra este (hoic axit carboxylic)-CHa-CHz-C(O)-
O-. Theo timg céch thay thé nay, phai con lai it nhdt mét nguyén tir cacbon cia nhém
hydrocacbon.

Mubi

Nhiéu hop chét c6 cong thirc (1) hodc cong thirc (1a) c6 thé tdn tai & dang mudi,
vi dy, mubi cdng axit hoic, trong mot sb truong hop nhét dinh cdc mudi ciia bazo hiru
co va bazo v6 co nhu cac mubi carboxylat, sulfonat va phosphat. T4t ca cac mubi nay

déu ndm trong pham vi cla sang ché, va vién din dén céc hop chéit c6 cong thirc (1)
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hoc cong thirc (1a) bao gdm cac dang mudi ctia cac hop chét nhu d3 duoc xéc dinh theo

céc phuong 4n 1.64 dén 1.66.
Cac mubdi nay thuong 13 mubi cong axit.

Céac mudi theo sang ché c6 thé duogc tdng hop tir hop chit gc ma chira gbe bazo
hoic gdc axit theo cac phuong phép héa hoc théng thudng nhu cac phuong phap da
dugc bde 10 trong tai li€u: Pharmceutical Salts: Properties, Selection, and Use, P.
Heinrich Stahl (Editor), Camille G. Wermuth (Editor), ISBN: 3-90639-026-8, bia cing,
388 trang, thang tam nim 2002. Néi chung, cic mudi ndy cé thé duoc diéu ché bing
céch cho céc dang axit hogic cac dang bazo clia cic hop chit nay phan ing véi bazo hoic
axit thich hop trong nudc hoic trong dung méi hitu co, hodc trong hdn hop gdm ca hai;
ndi chung, mdi truong khong nudc nhu ete, etyl axetat, etanol, isopropanol, hodc

axetonitril dugc st dung.

Cac mubi cong axit (nhu duge x4c dinh theo phuong 4n 1.65) c6 thé duoc tao ra
véi nhiéu loai axit, ca hitu co va vo co. Cac vi du vé mudi cdng axit trong pham vi cua |
phuong an 1.65 bao gém cac mudi don hodc cac mubi kép da duoc tao ra véi axit dugc
chon tr nhom bao gém axetic, 2,2-dicloaxetic, adipic, alginic, ascorbic (vi du, L-
ascorbic), L-aspartic, benzensulfonic, benzoic, 4-axetamidobenzoic, butanoic, (+)
camphoric, camphor-sulfonic, (+)-(15)-camphor-10-sulfonic, capric, caproic, caprylic,
xinamic, xitric, xyclamic, dodexylsulfuric, etan-1,2-disulfonic, etansulfonic, 2-
hydroxyetansulfonic, formic, fumaric, galactaric, gentisic, glucoheptonic, D-gluconic,
glucuronic (vi du, D-glucuronic), glutamic (vi dy, L-glutamic), a-oxoglutaric, glycolic,
hippuric, céc axit hydrohalic (vi du, bromhydric, clohydric, iothydric), isethionic, lactic
(vidy, (+)-L-lactic, (+)-DL-lactic), lactobionic, maleic, malic, (-)-L-malic, malonic, ()-
DL-mandelic, metansulfonic, naphtalen-2-sulfonic, naphtalen-1,5-disulfonic, 1-
hydroxy-2-naphtoic, nicotinic, nitric, oleic, orotic, oxalic, palmitic, pamoic, phosphoric,
propionic, pyruvic, L-pyroglutamic, salixylic, 4-amino-salixylic, sebacic, stearic,
sucxinic, sulfuric, tannic, (+)-L-tartric, thiocyanic, p-toluensulfonic, axit undexylenic va

axit valeric, cling nhu cac axit amin d4 dugc axylat hoa va nhya trao d6i cation.

Khi cac hop chat ¢6 cong thirc (1) hoic cong thirc (1a) chita chirc amin, thi ching
c6 thé tao ra cac mudi amoni bac bdn, vi du, theo phan Gng v&i chét alkyl hoa theo cac

phuong phép da biét ddi v&i nguodi c6 hiéu biét trung binh trong linh vuce k§ thuat nay.

-20-



25040

Cac hop chit amoni bac bén nay nim trong pham vi ciia cong thirc (1) hodc cong thirc
(1a).

Cac hop chat theo sang cheé c6 thé ton tai & dang cac mudi don hodc cac mudi kép

tlly theo pKa ctia axit ma tir d6 tao ra mudi nay.

Céc dang mubi ctia cc hop chét theo sang ché thuong 13 cac mudi duge dung, va
cac vi du v& mubi dugc dung dd duoc ban luin dén trong tai li€u: Berge et al., 1977,
"Pharmaceutical Acceptable Salts", J. Pharm. Sci., Vol. 66, pp. 1-19. Tuy nhién, céc
mudi ma 13 khong duoc dung cling ¢6 thé duoc didu ché & dang chat trung gian ma sau
d6 c6 thé duge chuyén héa thanh mubi duogc dung. Vi du, cac mubi khong dugc dung
ndy c6 thé 1a hitu ich trong viéc tinh ché hoic tach cac hop chit theo sang ché, cling la

mdt phan ciia sang ché.
Chét ddng phan 14p thé

Céc chit dong phan 1ap thé 1a cac phan tir clia chit ddng phén ma c6 ciing cong
thitc phan tir va trinh tw ctia cic nguyén tir lién két nhung ma chi khac nhau v& dinh
huéng ba chiéu clia cac nguyén tir ciia chung trong khong gian. Vi dy, cac chét dong
phén 1ap thé c6 thé 14 cac chit ddng phan di hinh hodic cc chit ddng phan di ciu quang

hoc.
Céc chit ddng phan dj hinh

V6i céc chit dong phan dj hinh, hién twong ddng phén xay ra do céc dinh huéng
khéc nhau cua nguyén tir hoic nhém so v6i lién két d6i, nhu & hién twong ddng phan cis
va trans (Z va E) so véi lién két d6i cacbon-cacbon, hoic céc chit dong phén cis va trans
so v6i lién két amit, hodc hién tugng ddng phan syn va anti so véi lién két doi cacbon
nito (vi dy, & oxim), hodc hién tugng déng phén quay so véi lién két khi c6 hién tuong

quay han ché, hogc hién twong ddng phan cis va trans so v6i nhan nhu nhan xycloalkan.

Do d6, theo phuong én khéc (phuong 4n 1.67), sang ché dé xuét cht ddng phan
di hinh ctia hop chét theo phuong an bt k¥ trong s6 cac phuong 4n 1.1 dén 1.66.

Céc chit ddng phan di cdu quang hoc

Khi céac hop chat ¢6 cong thitc chira mdt hodc nhiéu tdm khéng d6i ximg, va c6
thé ton tai & dang hai hodc nhiéu chat dong phan di cau quang hoc, viéc vién din dén

céc hop chét bao gdm tit ca cac dang ddng phan di cu quang hoc ctia ching (vi dy, cac
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chat ddng phan dbi anh, cac epime va cac chit ddng phan khong di quang), & dang timg
chit ddng phan di ciu quang hoc, hodc hdn hop (vi du, cac hdn hop triét quang) hoic

hai hozc nhiéu chit ddng phan di cdu quang hoc, trir khi vin canh chi 15 theo cach khéc.

Do d6, theo phwong an khac (phuong 4n 1.68) sang ché dé xuét hop chit theo

phuong 4n bat ky trong s6 cac phuong 4n 1.1 dén 1.67 ma chira tm khong ddi ximg,

Céc chit ddng phan quang hoc c6 thé dugc xéac dinh tinh chit va duoc nhén biét
theo hoat tinh quay quang ctia chiing (tirc 1a & dang céc chat déng phan + va —, hodc cac
chat ddng phan d va /) hodc ching ¢6 thé dugc xac dinh tinh chit v& mat hoa hoc 14p thé
tuyét dbi bang cach st dung danh phép “R va S” theo Cahn, Ingold va Prelog, xem tai
liéu: Advanced Organic Chemistry cta Jerry March, 4™ Edition, John Wiley & Sons,
New York, 1992, pages 109-114, va xem ca tai li¢u: Cahn, Ingold & Prelog, Angew.
Chem. Int. Ed. Engl., 1966, 5, 385-415. Cac chat ddng phan quang hoc c6 thé duoc tach
theo nhiéu k§ thuat bao gdm séc ky khéng d6i xtmg (séc ky trén nén khong déi ximg)
va céc k¥ thuat nay 1a da biét dbi véi ngudi c6 hidu biét trung binh trong linh vuc k§
thuat nay. Theo phuong phap khéc thay thé phuong phap séc ky khong déi ximg, cac
chat ddng phan quang hoc c6 thé dugc tach bing cach tao ra mudi ciia chit ddng phan
khong d6i quang v6i cac axit khong dbi xtng nhu axit (+)-tartric, axit (-)-pyroglutamic,
axit (-)-di-toluoyl-L-tartric, axit (+)-mandelic, axit (-)-malic, va (-)-camphorsulphonic,
tach cac chit ddng phan khong d6i quang bing cach két tinh wu tién, va sau d6 phén ly

cac muoi nay de tao ra tmg chat dong phéan doi anh cta bazo ty do.

Khi céc hop chét theo sang ché ton tai & dang hai hodc nhidu dang ddng phén di
ciu quang hoc, mot chit ddng phan dbi anh trong cip chit ddng phan dbi anh c6 thé thé
hién céac wu diém so voi chit déng phén khac ddi anh, vi dy, v& hoat tinh sinh hoc. Do
do, trong mdt s6 tinh hudng nhét dinh, c6 thé mong mudn st dung lam tac nhan diéu tri
bénh chi mot chét trong cip chét déng phan dbi anh, hodc chi mot trong s6 nhiéu chét
ddng phan khéng dbi quang.

Do d6, theo phuong 4n khéc (phuong an 1.69), sang ché @& xuét cic duoc phdm
chira hop chit theo phwong 4n 1.68 c6 mdt hodc nhidu tdm khong dbi ximg, trong do it
nhit 55% (vi du, it nhit 60%, 65%, 70%, 75%, 80%, 85%, 90% hoic 95%) hop chit
theo phuong 4n 1.65 c6 mit & dang mot chat ddng phén quang hoc (vi du, chét ddng

phan ddi anh hoic chit ddng phan khéng dbi quang).
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Theo mdt phuong 4n chung (phwong 4n 1.70), 99% hodc nhiéu hon (vi du, hdu
nhu toan bd) tong lugng hop chat (hoic hop chit dé dung) theo phuong 4n 1.68 c6 mit

& dang mot chit déng phan quang hoc.

Vi dy, theo mét phuong 4n, (phuong an 1.71) hop chét nay c6 mit & dang mét
chat ddng phan d6i anh duy nhét.

Theo phuong an khéc (phuong 4n 1.72), hop chét nay c6 mit & dang mot chét
ddng phan khong d6i quang duy nhét.

Séng ché con dé xuat cac hdn hop gdm cac chét ddng phan di cAu quang hoc, ma

c6 thé 14 triét quang hoic khong triét quang. Do do, sang ché dé& xuit:

1.73  Hop chét theo phuong an 1.68 ma 14 & dang hdn hop triét quang gdm céc

chét ddng phén di ciu quang hoc.

1.74  Hop chit theo phuong 4n 1.68 ma 1a & dang hdn hop khdng triét quang

gdm céc chét ddng phan di ciu quang hoc.
Pdng vi

Céc hop chét theo sang ché nhu dugc xac dinh theo phuong 4n bit ky trong sb
cac phuong 4n 1.1 dén 1.74 c¢6 thé chita mét hodc nhidu thay thé ddng vi, va vién dén
dén mét nguyén t6 cu thé bao gdm trong pham vi d6 tit ca céc ddng vi ctia nguyén t6
nay. Vi dy, vién dan dén hydro bao gdm trong pham vi d6 'H, 2H (D), va *H (T). Tuong
tw, vién din dén cacbon va oxy 14n lugt bao gdm trong pham vi d6 12C, 13C va “C va

150 va 80.

Theo cich tuong tu, vién din dén moét nhém chie cu thé cling bao gém trong
pham vi d6 c4c bién thé ddng vi, trir khi ngit canh quy dinh khac. Vi du, vién din dén
nhém alkyl nhu nhém etyl con bao trim cé c4c bién thé, trong d6 mét hodc nhidu nguyén
ttr hydro trong nhom nay 1a ddng vi doteri hoic triti, vi du nhu & nhém etyl, trong d6 ca
nim nguyén tit hydro déu 1a dang ddng vi doteri (nhém perdoterietyl).

Cac dong vi c6 thé 1 ddng vi phong xa hodc khong phéng xa. Theo mdt phuong
én, theo sang ché (phuong 4n 1.75), hop chat theo phuong 4n bat ky trong sb cac phuong
4n 1.1 dén 1.74 khong chira cac ddng vi phong xa. Cac hop chit nay dugc wu tién dung
d diéu tri bénh. Tuy nhién, theo phuong 4n khac (phuong 4n 1.76), hop chét theo

phuong 4n bét ky trong s cac phuong 4n 1.1 dén 1.74 ¢6 thé chira mdt hoiic nhidu dong
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vi phéng xa. Céc hop chét chira cic ddng vi phéng xa nay c6 thé 1a hitu ich trong viéc

chin doan.
Solvat

Céac hop chit ¢6 cong thic (1) hodc cong thuc (la) nhu duoc xac dinh theo
phuong 4n bat ky trong s6 cac phuong 4n 1.1 dén 1.76 c6 thé tao ra cac solvat. Cac
solvat duoc uu tién 1a cac solvat tao ra duge bang cach két hop cac phén tir dung moi
dugc dung khong ddc (dudi day duoc goi 1a dung moi solvat héa) vao ciu trac & trang
thai ran (vi dy, cdu tric tinh thé) cta cac hop chét theo sang ché. Cac vi du vé céc dung
mdi ndy bao gdm nudc, rugu (nhu etanol, isopropanol va butanol) va dimetylsulfoxit.
Céc solvat c6 thé dugc didu ché bing cach tai két tinh cac hop chét theo sang ché voi
dung méi hogc hdn hgp dung méi gdm dung mai solvat héa. Liéu solvat duoc tao ra hay
khong trong trudng hop nhét dinh bat ky c6 thé dwoc x4c dinh bing cach dua tinh thé
ctia hop chét nay dén phan tich bing cach ap dung céc k§ thuat da biét va cac k¥ thuat
chuén nhu phén tich nhiét trong (thermogravimetric - TGE), phén tich do nhiét luong
quét vi phén (differential scanning calorimetry - DSC) va tinh thé hoc tia X. Céc solvat
c6 thé 1a cac solvat lwong phép hoic céc solvat phi luong phép. Céc solvat dugc dic biét
uu tién 1a céc hydrat, va céc vi du vé hydrat bao gém hemihydrat, monohydrat va
dihydrat.

Do d6, theo phuong 4n 1.77 va 1.78 khéc nita, sang ché dé xuét:

1.77 Hop chét theo phuong 4n bét ky trong sé cac phuong 4n 1.1 dén 1.76 &
dang solvat.

1.78 Hop chit theo phuong an 1.77, trong d6 solvat 1a hydrat.

Xem ban luan chi tiét hon vé cac solvat va cac phuong phép duoc 4p dung dé tao
ra va x4c dinh tinh chit ctia chiing trong tai lidu: Bryn et al., Solid-State Chemistry of
Drugs, Second Edition, published by SSCI, Inc of West Lafayette, IN, USA, 1999, ISBN
0-967-06710-3.

Theo cach khac, hop chit theo sang ché c6 thé 1a khan cha khong ton tai & dang
hydrat. Do dé, theo phuong én khac (phuong an 1.79), séng ché @& xuit hop chit nhu

dugc xac dinh theo phuong 4n bt ky trong sé cac phuwong 4n 1.1 dén 1.76 & dang khan
(vi du, dang tinh thé khan).
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Tinh thé va cc dang v6 dinh hinh

Céc hop chat theo phuong 4n bat ky trong sb cac phuong 4n 1.1 dén 1.79 c6 thé
ton tai & trang théi tinh thé hoic trang thai phi tinh thé (vi dy, v dinh hinh). Liéu mot
hop chét tn tai & trang thai tinh thé hay khong c6 thé dé dang dwoc x4c dinh theo cac
k¥ thuét chudn nhu nhidu xa bot tia X (X-ray powder diffraction - XRPD). Tinh thé va
céc cAu tric tinh thé cua chiing ¢6 thé duoc x4c dinh tinh chit bang cach ap dung nhidu
k¥ thuat bao gdm tinh thé hoc tia X dbi véi tinh thé don, nhidu xa bot tia X (XRPD),
phan tich do nhiét lvong quét vi phan (DSC) va phd hdng ngoai, vi du phd hdng ngoai
bién dbi Fourier (Fourier Transform Infra Red - F TIR). Tinh chét cta céc tinh thé nay
trong céc diéu kién d6 4m thay dbi c6 thé dwoc phan tich theo cac nghién ctru phan tich
hap phu hoi trong lwong va theo ca phuong phap XRPD. Viéc xé4c dinh ciu tric tinh thé
cua hop chét c6 thé dugce thuc hién theo tinh thé hoc tia X ma c6 thé dugc thuc hién theo
céac phuong phap thong thuong nhu d& duge boe 19 trong ban mé ta ndy va nhu da duge
boc 16 trong tai liéu: Fundamentals of Crystallography, C. Giacovazzo, H. L. Monaco,
D. Viterbo, F. Scordari, G. Gilli, G. Zanotti and M. Catti, (International Union of
Crystallography/Oxford University Press, 1992 ISBN 0-19-855578-4 (p/b), 0-19-
85579-2 (W/b)). K¥ thuit niy bao gdm viéc phan tich va giai thich nhidu xa tia X ctia
tinh thé don. O chét rén vo dinh hinh, cAu tric ba chiéu ma thuong tdn tai & dang tinh
thé khéng ton tai va cac vi tri ctia cac phén tlr so v6i nhau & dang v6 dinh hinh vé co ban

12 ngAu nhién, xem tai liéu Hancock et al. J. Pharm. Sci. (1997), 86, 1 ching han).
Do d9, theo phuong an khac nita, sang ché dé xuét:

1.80 Hop chét theo phuong 4n bt ky trong sb céc phuong 4n 1.1 &n 1.79 &
dang tinh thé.

1.781 Hop chat theo phuong 4n bét ky trong sb cac phuong 4n 1.1 dén 1.79 ma
la:

(a) tir 50% dén 100% tinh thé, va cu thé hon 1a it nhét 50% tinh thé, hoic it nhét
60% tinh thé, hodc it nhit 70% tinh thé, hodc it nhit 80% tinh thé, hoic it nhit 90% tinh
thé, hogc it nhét 95% tinh thé, hoic it nhit 98% tinh thé, hogic it nhit 99% tinh thé, hodc
it nhét 99,5% tinh thé, hogc it nhét 99,9% tinh thé, vi du, 100% tinh thé.

1.82  Hop chét theo phuong 4an bét ky trong s cc phuong 4n 1.1 dén 1.79 ma
la & dang v6 dinh hinh.
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Tién duoc chat

Céc hop chét c6 cong thic (1) hodc cong thic (1a) nhu dugc xac dinh theo
phuong an bit ky trong sé cac phuong 4n 1.1 dén 1.76 c6 thé c6 mit & dang tién duoc
chat (ma khong phai mot phan ciia sang ché nay). Vi du, thuat ngit “tién duoc chat” c6
nghia 14 hop chét bat ky ma duoc chuyén héa in vivo thanh hoat chét sinh hoc ¢6 cong
thire (1) hodic cong thire (1a), nhu duge xac dinh theo phuwong 4n bit ky trong sd cac
phuong 4n 1.1 dén 1.76.

Vi du, mot s6 tién duoc chat 13 cac este ctia hoat chét (vi du, este chép nhéan dugc
vé mit sinh 1y khong 6n dinh trong qué trinh chuyén héa). Trong qua trinh chuyén héa,
nhém este (-C(=O)OR) dugc phan cit dé tao ra duge chit ¢ hoat tinh. Cac este nay co
thé duoc tao ra béng cach este hoa, vi du, nhém bét ky trong sd cac nhém hydroxyl cd
mit & hop chit gdc va, néu thich hop, bao vé so bo nhém c6 hoat tinh phan ung bét ky

khéc c6 médt & hop chat goc, tiép theo 1a khir bao vé, néu can.

Ngoai ra, mot sb tién duoc chit dugc hoat héa nho enzym dé tao ra hoat chét,
hodc hop chit ma, sau phan tmg héa hoc tiép theo, tao ra hoat chat (vi dy, nhu & trudong
hop ctia ADEPT, GDEPT, LIDEPT, v.v.). Vi du, tién duoc chét nay c6 thé 1a chit din
xuit ciia dudong hozc thé tiép hop glycosit khac, hogic c6 thé 14 este cua chéit din xuét

axit amin.

Do d6, theo phuong an khéac (phuong an 1.83), sang ché @& xuit dang tién duoc
chat ctia hop chét nhur dugc xéc dinh theo phuong 4n bat ky trong s6 cac phuong 4n 1.1
dén 1.76, trong d6 hop chét nay chira nhém chirc ma d& chuyén dbi trong céc didu kién
sinh 1y d tao ra nhém hydroxyl hosic nhém amin.
Phuc va ludi

Céng thirc (1) hogc cong thirc (1a) theo cac phuong 4n 1.1 dén 1.83 con bao gdm
céc phirc (vi du, cac phirc hodc cac ludi viii v6i cac hop chit nhu xyclodextrin, hodc cac
phirc v6i kim loai) chira cac hop chét theo cic phuong 4n 1.1 dén 1.83.

Do d6, theo phuong 4n khac (phwong 4n 1.84), sang ché d& xuét hop chét theo
phuong 4n bat ky trong s6 cac phuong 4n 1.1 dén 1.83 & dang phirc hoic luéi.

Hoat tinh sinh hoc va tmg dung diéu tri bénh
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Céchop chét theo sang ché c6 hoat tinh 1am céc chit chii van ctia thu thé muscarin
M. Hoat tinh muscarin ctia cidc hop chét c6 thé duogc xac dinh bz"lng cach 4p dung thi
nghiém Phospho-ERK1/2 dugc bdc 16 trong Vi du A dudi day.

Uu diém dang ké ciia cac hop chét theo sang ché 1 & chd ching c6 tinh chon loc
cao d6i véi thu thé M hon 1a dbi v6i cac kiéu phu thu thé M, va Ms. Cac hop chit theo
séng ché khong 1a cic chit chu van ciing khéng 13 cac chit dbi khang cua céc kiéu phu
thu thé M, va M. Vi du, trong khi cac hop chit theo sang ché thudng c6 tri s6 pECso it
nhét 6 (5t hon 1a it nhit 6,5) va tri s6 Emax 16n hon 80 (t6t hon 14 16n hon 95) déi voi
thu thé M, trong thir nghiém chirc ndng duge bdc 19 trong Vi du A, thi ching co thé ¢6
tri s6 pECso thip hon 5 va tri s6 Emax thip hon 20% khi duoc thir d6i véi cac kiéu phu
M; va M;3 trong thtr nghiém chirc ndng theo Vi du A.

Mot s6 hop chét theo sang ché c6 hoat tinh d6i vdi ca thu thé M; va Ma.

Do d6, theo céc phuong 4n 2.1 dén 2.9, mién 13 cac phuong an nay d& cap dén

hop chat theo cac dieém yéu cau bao hd di kém, sang ché d¢€ xuat:

2.1  Hop chét theo phuong 4n bét ky trong sé cac phwong 4n 1.1 dén 1.84 dé

dung trong dwoc phdm.

2.2 Hop chét theo phuong 4n bét ky trong sb cac phuong 4n 1.1 dén 1.84 dé

dung lam chat chd van cta thu thé muscarin M; hodc M; va M.

2.3 Hop chét theo phuong 4n bét ky trong s6 cac phuong 4n 1.1 dén 1.84 ma
1a chit chu vén cta thu thé muscarin M; ¢6 pECso 16n hon 6,9 va Emax thép nhét 1a 80
d6i véi thu thé M, trong thir nghiém theo Vi du A hodc thir nghiém vé co ban 1a tuong
tu voi no.

2.4 Hop chét theo phuong 4n 2.3 ma 1a chit cht van cia thu thé muscarin M;

¢6 pECso 16n hon 7,0.
2.5  Hop chit theo phuong 4n 2.3 hodic phuong 4n 2.4 ¢6 Emax it nh4t 90 dbi

véi thu thé M.

2.6  Hop chét theo phuong an bt ky trong sb cac phuong 4n 1.1 dén 1.84 ma
1a chét chu vén ciia thy thé muscarin M va Ma ¢6 pECso ndm trong khoang tir 6,0 dén
8,7 va Emax it nhat 60 ddi véi thu thé My trong thir nghiém theo Vi du A hoic thir nghiém

v€ co ban la tuong tu véi no.
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2.7  Hop chét theo phuong 4n bat ky trong sd cac phuong 4n 1.1 dén 1.84 ma
1a chét chil van cta thu thé muscarin M; va Ma ¢6 pECso ndm trong khoang tir 6,0 dén
8,1 va Emax it nhét 90 d6i v&i thu thé My trong thir nghiém theo Vi du A hoic thir nghiém

ve co ban la tuong tu vadi nd.

2.8 Hop chét theo phuong 4n 2.6 ma 14 chét chi vin cua thu thé muscarin My

c¢6 pECso ndm trong khoang tir 7,5 dén 8,7.

2.9 Hop chat theo phuong 4n 2.7 ma 1a chit chi van ctia thu thé muscarin My

¢6 pECso nim trong khoang tir 6,5 dén 7,5.

2.10 Hop chit theo phwong 4n 2.6 hogic phuong an 2.8 ¢6 Emax it nhét 75 déi
v6i thy thé Ma.

2.11 Hop chit theo phuong 4n 2.7 hogic phuong an 2.9 ¢6 Ema it nhét 95 déi
v6i thy thé Ma.

2.12  Hop chét theo phuong 4n bét k¥ trong s céc phuong 4n 2.3 dén 2.11 ma

c6 tinh chon loc ddi voi thu thé M; va Ma hon doi véi cac thu thé muscarin Mz va Ms.

2.13  Hop chét theo phwong 4n 2.12 ma c6 tinh chon loc d6i véi thu thd M; hon

doi voi cac thu theé muscarin Mz va Ms.

2.14 Hop chit theo phuong an bit ky trong sé céc phuong an 2.3 dén 2.5 ma

c6 tinh chon loc dbi véi thu thé M hon déi véi cac thu thé muscarin Ma, M3 va Ma.

2.15 Hop chét theo phwong 4n bét ky trong sb cac phuong 4n 2.3 dén 2.14 ma
c¢6 pECso thap hon 5 va Emax thip hon 50 d6i vé6i cac kiéu phu cua thu thé muscarin My
va Ms.

2.16 Hop chét theo phuong 4n 2.15 ma c6 pECso thdp hon 4,5 va/hodc Emax
thép hon 30 d6i véi céc kiéu phu ctia thy thé muscarin Ma va Ms.

2.17 Hop chét theo phuong 4n bat ky trong s§ cac phuong 4n 1.1 dén 1.84 va
céc phuong 4n 2.3 dén 2.16 dé dung trong viée didu tri bénh hodc tinh trang bénh Iy gian
tiép do thu thé muscarin M; giy ra.

Nho ¢6 hoat tinh chil van ctia thu thé muscarin M hodc M; va M4 nén céc hop
chit theo sang ché c6 thé dugc ding dé diéu tri bénh Alzheimer, chimg mét tri kém theo

the¢ Lewy hodc bénh tdm than phan li€t va cac r6i loan tdm than khac, céc roi loan vé
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nhén thirc va cac bénh khéc do thu thé muscarin M hodc M; va My gian tiép gay ra, va

cling cd thé dugc ding dé diéu trj cac loai con dau khac nhau.
Do d6, theo c4c phuong an 2.16 dén 2.39, sang ché d& xuit:

2,18 Hop chét theo phuong 4n bt ky trong sb cac phuong an 1.1 dén 1.84 dé

dung trong viéc diéu tri chtng rbi loan nhén thic hoic ching r6i loan tAm thén.

2.19 Hop chét d dung trong theo phuong 4n 2.18 trong d6 rdi loan nhén thic
hoic rdi loan tAm than bao gém, phat sinh tir hodc lién quan dén tinh trang dugc chon
tlr suy gidm nhén thite, suy gidm nhan thitc nhe, chiing mét tri lién quan dén thai duong
thity trudce, ching mét tri lién quan dén mach, chimg mét tri kém theo thé Lewy, chung
mat tri tién 130 suy, chimg 1u 13n & ngudi cao tudi, chtmg mét diéu van Friederich, hoi
chimg Down, ching mua gidt Huntington, chiig ting d6ng, ching cuéng, héi chung
Tourette, bénh Alzheimer, chig liét trén nhan tién trién, suy giam chirc ning nhén thic
bao gém céc rdi loan vé chu Y, dinh huéng va hoc hanh, tri nhé (tic 13 cac rdi loan tri
nhé, chimg quén, cac ri loan mét tri nhd, chung mAt tri nhd toan bd tam thoi va ching
suy giam tri nhé do tudi tic) va chiic ning ngdn ngit; suy giam nhan thuc do két qua cua
dot quy, bénh Huntington, bénh Pick, chimg mét tri lién quan dén bénh AIDS hodc cac
trang thai mat tri khac nhu chimg mét tri lién quan dén sy nhdi mau nhidu lan, ching
mét tri do rugu, chimg mét tri lién quan dén giam ning tuyén gidp, va chimg mét tri lién
quan dén c4c rdi loan thoai héa khac nhu chimg teo tiéu nfo va chimg xo cimg teo co
mot bén; c4c tinh trang cép tinh hoac can cép tinh khac ma c6 thé gdy giam nhén thic
nhu mé sang hoic chimg trim cam (c4c trang thai gia mét tri), chén thuong, chin thuong
dau, giam nhan thirc do tudi tac, chiing @6t quy, ching thoai héa than kinh, trang thai
do thubc gay ra, cac tic nhan doc thin kinh, suy giam nhén thic lién quan dén tudi tac,
suy giam nhén thirc lién quan dén bénh tw ky, hoi chimg Down, suy giam nhan thuc lién
quan dén chimg 16i loan tm than, va cac r6i loan v& nhén thtc lién quan dén sau diéu
tri séc dién; céc réi loan vé nhan thie do lam dung thudc hodc bod thudc bao gdm nicotin,
cannabis, amphetamin, cocain, chimg rdi loan ting dong giam chi ¥ (attention deficit
hyperactivity disorder - ADHD) va cac rdi loan loan van dong nhu bénh Parkinson, héi
chiing Parkinson do thudc an thin gy ra, va loan van dong chim, bénh tdm than phan
liét, cac bénh dang tdm than phan liét, chimg trim cam do bénh tim than, chimg cudng,

chimg cudng cip tinh, chimg bénh hoang tudng, réi loan tAm than va hanh vi do sir dung
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cac chit gdy 4o gidc va rdi loan a0 tudng, cac rdi loan nhan cach, céc réi loan 4m anh
cudng buc, cac rdi loan kiéu phéan liét, cac r6i loan 40 tudng, chung r6i loan tAm than
do u 4c tinh, rdi loan chuyén héa, bénh noi tiét hodc chung ngu rii, ching roi loan tAm
than do lam dung thubc hoic bé thube, réi loan ludng cuc va va rdi loan phén liét cam
XUc.

2.20 Hop chét theo phuong 4n bat ky trong sb cac phuong 4n 1.1 dén 1.84 dé
ding trong viéc diéu tri bénh Alzheimer.

2.21 Hop chét theo phuong 4n bat ky trong sb cac phuong an 1.1 dén 1.84 dé

dung trong viéc diéu tri bénh tdm than phén liét.

2.22 Phuong phap diéu tri chimg réi loan nhén thuc & dbi tuong (vi dy, bénh
nhan la dong vat c6 vi nhu ngudi, vi du ngudi cé nhu cau diéu tri bénh d6), ma phuong
phép bao gdm viéc ding hop chét theo phuong 4n bit ky trong s cac phuong 4n 1.1
dén 1.84 véi lidu hitu higu dé didu trj bénh.

2.23 Phuong phép theo phuong 4n 2.22, trong d6 rdi loan nhan thitc bao gbm,
phét sinh tir hogc lién quan dén tinh trang nhu dugc xac dinh theo phuong 4n 2.17.

2.24 Phuong phép theo phuong 4n 2.23, trong d6 réi loan nhan thitc phét sinh

tir hozc lién quan dén bénh Alzheimer.

2.25 Phuong phép theo phuwong 4n 2.23, trong d6 rbi loan nhan thirc 13 bénh

tam than phan liét.

2.26 Viéc st dung hop chét theo phuong an bt ky trong sb cac phwong an 1.1

dén 1.84 d& bao ché thube dung dé diéu tri ching rdi loan nhén thitc.

2.27 Viéc st dung theo phuong an 2.26, trong d6 rdi loan nhan thuc nay bao
gdm, phat sinh tir hoic lién quan dén tinh trang nhw dugc x4c dinh theo phuong 4n 2.19.

2.28 Viéc st dung theo phuong an 2.27 trong d6 réi loan nhan thirc ndy phat

sinh tlr hodc lién quan dén bénh Alzheimer.

2.29  Viéc str dung theo phwong 4n 2.28, trong d6 r6i loan nhan thuc nay la bénh

tam than phén liét.

2.30 Hop chét theo phuong 4n bét ky trong sb cac phuong an 1.1 dén 1.84 dé

diéu tri hodc lam giam mutrc d§ nang cua con dau cap tinh, con dau man tinh, con dau
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bénh ly than kinh, hoic con dau do bénh viém, bénh viém khép, bénh dau nira dau, bénh
dau dAu timg con, chimg dau ddy than kinh sinh ba, chimg dau déy thin kinh do bénh
herpes, chtmg dau day than kinh néi chung, con dau ndi tang, dau do bénh viém xuong
khép man tinh, chig dau ddy than kinh sau bénh herpes, bénh thin kinh do bénh dai
thao duérn_g gay ra, con dau ré than kinh, bénh dau than kinh toa, dau lung, dau d4u hodic
c¢d, con dau dit doi hodc khé chira, con dau cam thu than kinh, dau thiu, con dau sau

phau thuat, hoic con dau do bénh ung thu.

2.31 Phuong phap diéu tri hodc lam giam murc d6 ning ctia con dau cép tinh,
con dau man tinh, con dau bénh 1y than kinh, hoic con dau do bénh viém, bénh viém
khép, bénh dau nira d4u, bénh dau dau timg con, chimg dau day thin kinh sinh ba, chimg
dau day than kinh do bénh herpes, ching dau dy than kinh n6i chung, con dau ndi tang,
dau do bénh viém xuong khép méan tinh, ching dau day than kinh sau bénh herpes, bénh
than kinh do bénh d4i thao dudng gay ra, con dau r& than kinh, bénh dau than kinh toa,
dau lung, dau dau hodc cb, con dau dit doi hodc kho chira, con dau cam thu thin kinh,
dau théu, con dau sau phau thuét, hodc con dau do bénh ung thu gy ra, ma phuong phap
ndy bao gdm viéc diing hop chét theo phuong 4n bét ky trong s céc phuong 4n 1.1 dén

1.84 v6i liéu hitu hiéu dé diéu tri bénh.

2.32  Hop chat theo phuong an bat ky trong s6 cac phwong 4n 1.1 dén 1.84 ding
@& diéu tri cac rdi loan ngoai vi nhu giam ndi nhén 4p & bénh ting nhén 4p va didu tri

bénh khd mit va kho moi bao gdm ca hdi ching Sjogren.

2.33  Phuong phap diéu tri cac rdi loan ngoai vi nhu giam ndi nhan ap & bénh
tang nhan 4p va didu tri bénh khd mét va khé moi bao gém ca hoi chimg Sjogren, ma
phuong phap ndy bao gdm viéc ding hop chit theo phuong an bit ky trong sb cac

phuong 4n 1.1 dén 1.84 vdi lidu hiru hiéu dé diéu tri bénh.

2.34 St dung hop chat theo phuong 4n bét ky trong sb cac phuong 4n 1.1 dén
1.84 d& bao ché thudc dung dé diéu tri hodc 1am gidm muc d§ ning cua con dau cép
tinh, con dau man tinh, con dau bénh ly than kinh, hodic con dau do bénh viém, bénh
viém khép, bénh dau nira d4u, bénh dau dau timg con, chiing dau day than kinh sinh ba,
chimg dau ddy than kinh do bénh herpes, chimg dau day than kinh néi chung, con dau
noi tang, dau do bénh viém xuong khép mén tinh, ching dau day than kinh sau bénh
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herpes, bénh than kinh do bénh déi thao dudng gy ra, con dau r& thin kinh, bénh dau
than kinh toa, dau lung, dau dau hoic cd, con dau dit doi hodc khé chira, con dau cam
thu than kinh, dau thau, con dau sau phu thuat, hoic con dau do bénh ung thu hodc
ding dé diéu trj cac rdi loan ngoai vi nhur giam noi nhén 4p & bénh ting nhén 4p va diéu

tri bénh khé mét va khé moi ké ca hoi chimg Sjogren.

2.35 S dung hop chét theo phuong 4n bét ky trong sé cac phuong an 1.1 dén
1.84 dé ding trong viéc diéu tri cac ton thuong & da vi du do bénh pemphigut n6i chung,

bénh viém da dang herpes, dang pemphigut va cac tinh trang phdng rop khéc & da.

2.36 St dung hop chét theo phuong n bt ky trong s6 cac phwong 4n 1.1 dén
1.84 @ dung trong viéc diéu tri, phong tranh, lam giam hodc d4o nguoc céc tinh trang
bénh 1y lién quan dén chirc nang va nhu dong rudt-da day da bi thay dbi nhu chimg khé
tiéu chic ning, hoi chimg rdi loan tiéu hoa, trao ngugc axit thuc quan-da day
(gastroesophageal acid reflux - GER) va gidm nhu ddng thuc quan, céc tri€u ching liét

da day va bénh ti€u chay man tinh.

2.37 St dung hop chét theo phuong 4n bét ky trong s6 cac phuong 4n 1.1 dén
1.84 dé dung trong viéc diéu tri loan churc nang khiru gidc nhu hdi chiing Bosma-Henkin-
Christiansen, ngd doc hoa chat (vi du, selen va bac), chtng giam ning tuyén yén, hoi

chtng Kallmann, nit so, diéu tri khéi u va tuyén gidp kém.
2.38 Sir dung hop chét theo phwong 4n bét ky trong sd cac phwong 4n 1.1 dén
1.84 dung dé diéu tri nghién.

2.39 Sir dung hop chét theo phwong 4n bét ky trong s6 cac phuong 4n 1.1 dén
1.84 dung dé diéu tri rdi loan van dong nhu bénh Parkinson, ADHD, bénh Huntingdon,
hoi chimg Tourette va cac hi chimg khac lién quan dén rdi loan chirc ning sinh dopamin
nhu bénh din yéu t sinh bénh co ban.
Phuong phép didu ché hop chét ¢ cong thire (1) hoic cong thic (1a)

Céc hop chit c6 cong thire (1) hodc cong thirc (1a) ¢ thé duge didu ché theo cac
phuong phap tong hop da biét dbi véi ngudi cé hidu biét trung binh trong linh vuc k§

thuat nay va nhu dugc bde 1§ trong ban mo ta nay.
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Do d9, theo phuong 4n khac (phwong 4n 3.1), sang ché dé xuét quy trinh diéu ché
hop chat nhu duge xac dinh theo phuong 4n bat ky trong s6 cc phuong 4n 1.1 dén 1.84,
trong d6 quy trinh nay bao gdm céc budc:

(A)  cho hop chét c6 cong thirc (10)

F
0 R\ . (F)p
R_N_\ | NH
R W Im
(10)
phan tmg véi hop chét c6 cong thie (11):
X Fa o
o
R (11)

trong céc diéu kién amin héa khir; trong d6 R!, R% R3, R%, X!, X2, W, Y, Z, m, p va q
nhu dugc xac dinh theo phuong 4n bat ky trong sé cac phuong 4n 1.1 dén 1.84; hodic

(B) cho hop chit c6 cong thic (12):

2

R
R1—- 2 X

£
|
N— 7 NH
R3/N~W )m‘ XZ
(12)

phan tmg v&i hop chét ¢é cong thirc C1-C(=0)-CHa-R?, v6i sy ¢6 mit cia bazo; hodc
(C)  cho hop chét ¢6 cong thirc (10)

F
o R\Z o
R1_N_\ ] NH
R W Im
(10)
phan tmg véi hop chét c6 cong thic (13):
R
v .0 F)
075 X (Fla o
o~< N—(
R (13)

trong cac diéu kién thé 4i nhan; trong d6 R, R%, R3, R%, X!, X2, W, Y, Z, m, p va q nhu
duoc xac dinh theo phuong 4n bét ky trong s6 cac phuong an 1.1 dén 1.84; va tay y:
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(D)  chuyén héa mot hop chit ¢6 cong thire (1) hodic cong thirc (1a) thanh hop chit
khéc c6 cong thirc (1) hodc cong thirc (1a).

Theo quy trinh theo phuong an (A), piperidin di vong cé cdng thirc (10) dugc cho
phan tmg véi keton da duoc thé ¢6 cong thic (11) trong céc didu kién amin héa khir.
Phan Umg amin héa khtr ndy thuong dugc thuc hién & nhiét do mdi truong béng cach st
dung tdc nhan khir bohydrua nhu natri triaxetoxy-bohydrua trong dung méi nhu

diclometan hodc dicloetan chira axit axetic.

Theo quy trinh theo phuong én (C), piperidin di vong c6 cong thirc (10) dugce cho
phan tmg véi sulfonic este (c6 cong thirc 13, R = metyl hodc 4-metylbenzyl) trong phan
ung thé 4i nhan ma thudng duogc thuc hién cing véi viée ting nhe nhiét do (vi du, dén
nhiét d6 ndm trong khoang tir 40°C dén 70°C) & dang nguyén chat, khong c6 dung méi,
hodc trong dung moi thich hop nhu tetrahydrofuran, axetonitril hodc dimetylaxetamit

Cac hop chat trung gian c6 cong thirc (12) c6 thé duge didu ché theo mot loat cac

phan tmg duoc thé hién trén So dd 1 dudi day.

R’ ()

o\ly % x,()qo xAFq o
N 1\'\

Sy + <l — X ﬁ/

(10) (14) (15)
R2 l

{F)

>< —</\N|-;q

(12)

Sodd 1

Theo so dd phan ung 1, piperidin di vong c6 cong thirc (10) duge cho phan Ung
vé6i keton di duge bao vé biang Boc (14) trong céc didu kién amin héa khir. Phan ung
amin héa khir ndy thuong duoc thuc hién cling véi viée ting nhe nhiét d6 (vi du, dén
nhiét d6 ndm trong khoang tir 40°C dén 70°C) véi su c6 mit cia natri xyanobohydrua
két hop véi k&m clorua hoic natri triaxetoxybohydrua két hop véi titan isopropoxit trong
dung méi nhu diclometan hoic dicloetan chira axit axetic dé tao ra chit trung gian

piperidin hop chat c6 cong thire (15) ma sau d6 duge khir bao vé bing cach loai bd nhém
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Boc bing cach xir Iy bang axit (vi du, axit trifloaxetic trong diclometan) dé tao ra hop
chét c6 cong thic (12).

Céc hop chét c6 cong thirc (12) con c6 thé dugc didu ché theo trinh tu phan ing
dugc thé hién trén So d6 2 dudi day.

R R (91
X,()qo Xﬁ 10 520 X'{F)q o O\ Z
o= /N Ho—< 7N o™ N —~ + RO NH
<y Gy e R R
(16) 17) (10)
2 R (F) 1
R (Fo 1 P X_(F)
\z Ao X SFlq AV o © 0
N | X R— X ' N</NA
/ -
3~ ;\l_<X2’NH 3/N~W )m X2 0 <

So dd 2

Theo So dd 2, keton da dugc bao vé béng Boc c6 cong thue (14) dugce khir thanh
ruou c6 cdng thire (16) bang cach sir dung natri bohydrua trong metanol. Sau dé, ruou
c6 cong thurc (16) duge hoat hda nhu sulfonic este (cé cong thirc 17, R = metyl hoac 4-
metylbenzyl) bang cach sir dung sulfonyl clorua twong tmg trong diclometan véi su c6
mdt clia amin bac ba nhu trietylamin hodc N,N-diisopropyletylamin. Sulfonic este ¢
cong thie (17) dugc cho phan tng vai piperidin di vong cé cdng thirc (10) trong phan
ung thé 4i nhan ma thudng duge thuc hién ciing voi viée ting nhe nhiét d6 (vi du, dén
nhiét d6 ndm trong khoang tir 40°C dén 70°C) & dang nguyén chét, khong c6 dung méi,
hoic trong dung méi thich hop nhu tetrahydrofuran, axetonitril hodic dimetylaxetamit dé
tao ra hop chat c6 cong thirc (15), ma sau d6 dugc khir bao vé bing cach loai bd nhém
Boc bing cach xir 1y bang axit (vi du, axit trifloaxetic trong diclometan) d& tao ra hop

chét c6 cong thie (12).

Sau khi dugc tao ra, mot hop chét ¢6 cong thuc (1) hodc cong thuac (1a), hodc
chit din xuét d3 dugc bao vé cla chung, c6 thé duogc chuyén héa thanh hop chét khac
¢6 cong thirc (1) hodc cong thirc (1a) theo cac phuong phéap da biét dbi voi ngudi c6
hiéu biét trung binh trong linh vyc k¥ thuat nay. Céc vi du vé quy trinh tng hop dé
chuyén héa mét nhém chire thanh nhém chire khéc duge néu trong cac sach gido khoa

nhu Advanced Organic Chemistry va Organic Syntheses (xem c4c tai liéu vién din néu
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trén) hodc Fiesers’ Reagents for Organic Synthesis, tap 1 d&én 17, John Wiley, edited by
Mary Fieser (ISBN: 0-471-58283-2).

Trong nhiéu phan ting trong sé cac phan tng néu trén, c6 thé cin bao vé mot hodc
nhiéu nhém dé tranh xay ra phan tng tai vi tri khéng mong mudn trén phén t. Céc vi
du v& nhém bao v&, va cac phuong phap bao vé va khir bao vé cac nhém chuc, cé thé
dugc thdy trong tai liéu: Protective Groups in Organic Synthesis (T. Greene and P.
Wauts; 3rd Edition; John Wiley and Sons, 1999).

Céc hop chit tao ra duoc theo cic phuong phép néu trén c6 thé duoc phén tach
va tinh ché theo phuong phép bit ky trong s6 nhiéu phuong phap da biét déi voi nguoi
c6 hiéu biét trung binh trong linh vuc k§ thudt nay va cac vi du vé phuong phép nay bao
gdm ky thuat két tinh lai va k§ thuét sic ky nhu sic ky cot (vi du, séc ky cuc nhanh) va

sac ky long cao ap.

Dugc phdm

Mic du hoat chét c6 thé dugc dung riéng, song vi€c trinh bay dudi dang duoc

pham (vi dy, dang ché phim) dugc wu tién.

Do dé, theo phuong an khéc (phuong 4n 4.1) sang ché dé xuét duoc phdm chira
it nhdt mot hop chét c6 cong thie (1) hodc cong thirc (1a) nhu duge xac dinh theo
phuong an bét ky trong s cac phuong 4n 1.1 dén 1.84 ciing véi it nhit mot ta duge duge

dung.

Theo mot phuong én, (phuong 4n 4.2), duge phim nay 1a dugc phdm & dang vién

nén.

Theo phuong an khac (phuong 4n 4.3), dugc pham nay 14 dugc phdm & dang vién

nang.

Vi du, céc ta dugc duge dung c6 thé duge chon tir, cac chét mang (vi du, chét
mang rin, chit mang 1dng hodic chit mang ban rin), cac ta duoc, cac chat pha loéng (vi
du cac chét 1am lodng & trang thai rin nhu cac chit don hodc cac tac nhan don; va cac
chét pha lodng & trang thai 16ng nhu céc dung méi va cac dong dung méi), cdc tac nhan
nghién, céc chit két dinh, cac chit tro chay, cac chét bao, céc tac nhan kiém soat muc
do giai phong (vi dy, cac polyme hogc céc loai sdp lam tré hoic tri hodn su giai phéng),

cac tac nhan lién két, cac chat gay rd, cac chat dém, cac chat lam tron, chat bao quan,
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cac tac nhan di€t nam va di€t vi khuan, cac chat chong oxy hda, cac chat dém, cac tac
nhén di€u chinh d6 wu truong, cac tac nhan lam dic, chat tao vi cac tdc nhan, cac chat
lam ngot, cac chat tao mau, cac chat lam mém, céc tdc nhén giadu vi, cac chat lam 6n

dinh hoic ta dugc bat ky khac thuong dugc dung trong cac dugc phém.

Thuat ngit “duge dung” duge dung trong ban mo ta nay cé nghia 13 cac hop chét,
céc nguyén lidu, cac duge phdm, va/hodic cac dang lidu ma, trong pham vi danh gid y
hoc hop 1y, 1a thich hgp d ding trong tiép xtc véi mé ciia dbi twong (vi du, ddi tuong
12 ngudi) ma khong 6 doc tinh, kich tmg, phan tng di img qua mirc, hoic van dé hoic
bién ching khéc, phtt hop véi ty 18 hop 1y giita loi ich va nguy co. M&i té dugc con phai

1a “dugc dung” theo nghia 14 twong thich véi céc thanh phan khac cta ché phdm.

Céc dugc phdm chira cdc hop chat c6 cong thirc (1) hodic cong thic (1a) ¢ thé
dugce bao ché theo cac ky thuat da biét, xem tai liéu: Remington’s Pharmaceutical

Sciences, Mack Publishing Company, Easton, PA, USA chéng han.

Cac duogc phim c6 thé & dang bt ky thich hop dé ding qua dudng miéng, ngoai
dudng tiéu hda, khu tra, trong miii, trong phéi, dudi ludi, mit, vao tai, tryc trang, trong

am dao, hodc qua da.

Céc dang liéu duoc phadm thich hop d& dung qua duong miéng bao gdm vién nén
(da duoc bao hogic khong dugc bao), vién nang (vo cting hodc vo mém), vién thudc nén
da duoc bao dé dung qua dudng miéng, vién tron, vién ngdm, siro, dung dich, bot, hat,
con ngot va huyén pht, vién nén dé dung dudi ludi, vién nhan hodc cao dan nhu cao dan

qua ma.

Céc dugc phdm & dang vién nén c6 thé chura lidu don vi ctia hoat chat cung voi
chét pha loéng tro hodc chét mang nhu dudng hodc rugu duong, vi dy; lactoza, sucroza,
sorbitol hoc manitol; va/hogc chét pha lodng khéng c6 ngudn gbe tir dudong nhu natri
cacbonat, canxi phosphat, canxi cacbonat, hoic xenluloza hodc chat din xuét cua chung
nhu xenluloza vi tinh thé (MCC), metyl xenluloza, etyl xenluloza, hydroxypropyl metyl
xenluloza, va tinh bdt nhu tinh bt ngd. Vién nén con c6 thé chira cac thanh phén chuin
nhur tac nhan lién két va tac nhan nghién nhu polyvinylpyrolidon, cac chit gay ra (vi dy,
céc polyme lién két ngang d& truong né nhu carboxymetylxenluloza lién két ngang), cac
tac nhan 1am tron (vi du, stearat), chit bao quan (vi du, paraben), cic chét chéng oxy

héa (vi dy, BHT), céc chit dém (vi du phosphat hoic dung dich dém xitrat), va cac chit
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stii nhu hdn hop xitrat/bicacbonat. Céc t4 dugc nay 1a da biét va khong cin ban luan chi

tiét trong ban mé ta nay.

Vién nén c6 thé dugc thiét ké dé giai phong thudc khi tiép xuc véi dich da day
(giai phong ngay 1ap tic vién nén) hoic dé giai phong theo cach kiém soat duogc (giai
phéng vién nén theo cach kiém soét dugc) trong khoang thoi gian kéo dai hodc & cung

cu thé cta dai da day-rudt (GI).

Céc dugc phdm thudng chira hoat chit v6i lugng ndm trong khoang tir 1% (trong
lugng) dén 95%, t6t hon 1a % (trong lugng) va ta dugc dugce dung (vi du nhu xac dinh
trén day) hodc két hop céc ta dugc ndy véi lugng ndm trong khoang tir 99% (trong
luong) dén 5% (trong lugng). Tt hon, néu cac duge phém chira hoat chét véi luong
nim trong khoang tir khoang 20% (trong lugng) dén 90% (trong luong) va ta duge duge
dung hozc hdn hop t4 dugc véi lugng ndm trong khoang tir 80% (trong lwong) dén 10%.
Céc dugc phim chira hoat chit véi lugng nim trong khoang tir khoang 1% dén 95%, tét
hon 12 ndm trong khoang tir 20% dén 90%. Vi du, cac dugc phim theo sang ché c6 thé
o dang lidu don vi, nhu ¢ dang 6ng thudc tiém, lo, yién dat hau mdn, bom tiém da nap

thudc san, vién thuoc ngdm, bdt, vién nén hodc vién nang.

Vi dy, vién nén va vién nang c6 thé chira 0% dén 20% chit gy ra, 0% dén 5%
chét 1am tron, 0% dén 5% chit trg chay va/hoic 0% dén 99% (trong luong) chét don/
hoic tac nhan don (tiy theo lidu thudc). Ching con c6 thé chia 0% dén 10% (trong
lwong) chat két dinh polyme, 0% dén 5% (trong luong) chét chéng oxy hoa, 0% dén 5%
(trong luong) chit tao mau. Ngoai ra, cic vién nén giai phéng chdm thudong chira 0%
dén 99% (trong lugng) cac polyme kiém soat mirc do giai phong (vi dy, tri hoén) (tuy
theo liéu). Mang bao cta vién nén hodic vién nang thuong chira 0% dén 10% (trong
luong) polyme, 0% dén 3% (trong luong) chét tao mau, va/hodic 0% dén 2% (trong
luong) chét 1am mém.

Céc ché phim diing ngoai duong tiéu hoa thudmg chira 0% dén 20% (trong luong)
dung dich dém, 0% dén 50% (trong luong) d@)ng dung méi, va/hoic 0% dén 99% (trong
lwong) nude dé tiém (WFI) (tuy theo lidu va néu dugc siy kho & nhiét do thp). Cac ché
phim dé tiém bép con cé thé chira 0% dén 99% (trong luong) dau.

Dugc phém ¢ thé dugc cép cho bénh nhan trong “g6i dung cho bénh nhan” chira

toan bo liéu trinh diéu tri trong mot goi, thuong 1a goéi vi thude.
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Céc hop chit ¢ cong thirc (1) hodic cong thire (1a) thudng dugc trinh bay & dang
liéu don vi va, & dang do, n6 thuong chira du hop chét dé tao ra hoat tinh sinh hoc & murc
mong mudn. Vi duy, ché phém ¢6 thé chira tir 1 nanogam dén 2 gam hoat chét, vi du tir 1
nanogam dén 2 miligam hoat chit. Trong cic khoang nay, luong hop chét trong céac
khoang phu cu thé 1a 0,1 miligam dén 2 gam hoat chét (thong thuong hon 1a tir 10
miligam dén 1 gam, vi du 50 miligam dén 500 miligam), hoic 1 microgam dén 20

miligam (vi du 1 microgam dn 10 miligam, vi du 0,1 miligam dén 2 miligam hoat chat).

Déi véi cac duge phadm dé ding qua dudng miéng, dang lidu don vi c6 thé chira
hoat chit véi lugng nim trong khoang tir 1 miligam dén 2 gam, thong thudng hon 1a 10

miligam dén 1 gam, vi du, 50 miligam dn 1 gam, vi du 100 miligam dén 1 gam.

Hoat chét duoc diing cho bénh nhan c¢6 nhu ciu diéu tri (vi du ngudi hodc ddng
vat) véi lwong du dé dat duoc tac dung didu tri bénh mong muén (lugng hitu hiéu).
Luong chinh x4c ciia hop chét duoc ding c6 thé dugc x4ac dinh boi bac s theo ddi theo

cac quy trinh chuan.

Vi du thye hién sing ché

Séang ché s& duoc minh hoa, nhung khong chi gi6i han, bang cach tham chiéu dén

cac phuong an cu thé da dugc bdc 19 trong cac vi du sau.

Céac vidu 1-1 dén 9-2 (trong d6 tit ca cac vi du ndm ngoai pham vi ctia cac diém
yéu ciu bao hd nhu cac vi du 2-18, 2-20 dén 2-22 hoc 3-5 khong phai mét phin cua
sang ché ma chi ding d& tham khao)

Céc hop chét theo cac vi du 1-1 dén 9-2 duoc thé hién trong Bang 1 dudi day da
duoc diéu ché. Céc tinh chit NMR va LCMS cua ching va céc phuong phép dugc ap
dung dé diéu ché ching dwoc thé hién trong Bang 3. Cac nguyén liéu ban dau déi véi

mdi theo cac Vi du duoc liét ké trong Bang 2.

Béang 1
0 0 o o 0 0
DO [ 00 W00,
Vidu 1-1 Vidu 2-1 Vidu2-2
0 0 0
ODL | AXOKOK | AXOAK0
s A\ N\
Vidu23 Vi du2-4 Vi dy 2-5
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Cac quy trinh chung

Néu chu trinh diéu ché khéng dugc néu thi chit trung gian c6 lién quan 1a sdn c6
trén thi trudng. Céc chat phan tmg sin c6 trén thi truong duge str dung khong céan tinh
ché thém. Nhiét d6 trong phong (rt) 14 nhiét d6 nim trong khoang 20°C dén 27°C. Ph
cdng hudng tir hat nhan (NMR) 'H duoc ghi nhan & tin s6 300MHz hodc 400MHz trén
dung cu Bruker hodc Varian. Tri s6 cua d dich chuyén héa hoc duoc biéu hién theo
phén triéu (ppm), tic 1a tri s6 (8). Céc chir viét tit sau duoc dung cho chi s da boi cta
céc tin hiéu NMR: s=vach don, br=rdng, d=vach ddi, t=vach ba, g=vach bn, quint=vach
nim, td=ba vach d6i, tt=ba vach ba, qd=bén vach d6i, ddd=hai cdp vach do6i, ddt=hai
cdp vach ba, m=da vach. Héng s6 lién hop dugc liét ké theo tri sb J, duoc do theo Hz.
Cac két qua NMR va phd khéi dugc chinh dé giai thich cho cac pic nén. Sic ky 1a sic
ky cot duge thuc hién bang cach sir dung silicagel 60 mesh dén 120 mesh va thyc hién

trong cac diéu kién 4p sudt khi quyén nito (sic ky cuc nhanh). TLC d theo ddi phan
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tmg 14 TLC thuc hién bang cach sir dung pha dong da chi dinh va silicagel F254 (Merck)
1am pha tinh. CAc phan tng gian tiép nhd vi séng dugc thyuc hién trong thiét bi phan ting
Biotage Initiator hozc thiét bi phan tmg vi séng CEM Discover.

Céc thr nghiém LCMS thuong duoc thyc hién bﬁng cach ap dung cac diéu kién
phun dién tr nhu da dugc cu thé hoa cho timg hop chét trong cac diéu kién sau:
Céac phuong phap LCMS A va B

Dung cu: Waters Alliance 2795, thiét bj do Waters 2996 PDA, Micromass ZQ;
Cot: Waters X-Bridge C-18, 2,5 micron, 2,1 x 20mm ho#c Phenomenex Gemini-NX C-
18, 3 micron, 2,0 x 30mm; Gradien [thoi gian (phut)/dung méi D trong C (%)]: Phuong
phap A: 0,00/2, 0,10/2, 2,50/95, 3,50/95, 3,55/2, 4,00/2 hodc Phuong phap B: 0,00/2,
0,10/2, 8,40/95, 9,40/95, 9,50/2, 10,00/2; cac dung mdi: dung mdi C = 2,51 H>0O + 2,5ml
dung dich amoniac; dung méi D = 2,51 MeCN + 135ml H2O + 2,5ml dung dich
amoniac); thé tich nap 3ul; do béng tia cuc tim 230nM dén 400nM; nhiét d6 cdt 45°C;
Luu téc 1,5ml/phut.
Phuong phép LCMS C

Dung cu: Agilent 1260 Infinity LC véi bd do mang diot, Agilent 6120B Single
Quadrupole MS vai nguén API-ES; Cot: Phenomenex Gemini-NX C-18, 3 micron, 2,0
x 30mm; Gradien [thoi gian (phut)/dung moi B trong A (%)]: Phuong phéap: 0,00/5,
2,00/95, 2,50/95, 2,60/5, 3,00/5; cac dung moi: dung méi A = 2,51 H>O + 2,5ml (28%
NH3 trong H>0); dung mé6i B = 2,51 MeCN + 129ml H,0 + 2,7ml (28% NH3 trong
H>0); thé tich nap 0,5ul; do bang tia cuc tim 190nM dén 400nM; nhiét d6 cot 40°C;
Luu t6c 1,5ml/phut.

Céc phuong phap LCMS D va E

Dung cu: HP 1100 v6i G1315A DAD, Micromass ZQ; Cot: Waters X-Bridge C-
18, 2,5 micron, 2,1 x 20mm hoac Phenomenex Gemini-NX C-18, 3 micron, 2,0 x 30mm;
Gradien [thoi gian (phut)/dung méi D trong C (%)]: Phuong phap D: 0,00/2, 0,10/2,
2,50/95, 3,50/95, 3,55/2, 4,00/2 hodc Phuong phap E: 0,00/2, 0,10/2, 8,40/95, 9,40/95,
9,50/2, 10,00/2; cac dung mdi: dung méi C = 2,51 H,0 + 2,5ml 28% amoniac trong dung
dich H>O; dung m6i D = 2,51 MeCN + 135ml H20 + 2,5ml 28% amoniac trong dung
dich H>0); thé tich nap 1pl; do bang tia cuc tim 230nM dén 400nM; khéi lugng do 130
dén 800 AMU (phun dién tir +ve va —ve); nhiét do cot 45°C; Luu tdc 1,5ml/phat.
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Phuong phap LCMS F:

Dung cu: hang Waters Acquity H, mang diot quang, thiét bi do SQ; Cot: BEH
C18, 1,7 micron, 2,1 x 50mm; Gradien [thoi gian (phut)/dung méi B trong A (%)]:
0,00/5, 0,40/5, 0,8/35, 1,20/55, 2,50/100, 3,30/100 4,00/5; cac dung méi: dung mdi A =
SmM amoni axetat va 0,1% axit formic trong H>O; dung mé6i B = 0,1% axit formic trong
MeCN; thé tich nap 2ul; do béng tia cuc tim 200nM dén 400nM; khbi luong do 100 dén
1200 AMU (phun dién tir +ve); cot & nhiét d6 mdi trudng; Luu tdc 0,5ml/phtt.
Phuong phap LCMS G:

Dung cu: Waters 2695, mang diot quang, thiét bi do ZQ-2000; Cot: X-Bridge
C18, 5 micron, 150 x 4,6mm; Gradien [thoi gian (phut)/dung moi B trong A (%)]:
0,00/10, 5,00/90, 7,00/100, 11,00/100, 11,01/10 12,00/10; cac dung méi: dung mdi A =
0,1% amoniac trong H>O; dung méi B = 0,1% amoniac trong MeCN; thé tich nap 10ul;
do bang tia cyc tim 200nM dén 400nM; khdi lugng do 60 dén 1000 AMU (phun dién tir
+ve); cot & nhiét d6 mdi trudng; Luu tde 1,0ml/phit.
Phuong phap LCMS H:

Dung cu: Waters 2695, mang diot quang, thiét bi do ZQ-2000; Cot: X-Bridge
C18, 5 micron, 150 x 4,6mm; Gradien [thoi gian (phut)/dung méi B trong A (%)]:
0,00/100, 7,00/50, 9,00/0, 11,00/0, 11,01/100, 12,00/100; cac dung mdi: dung mdi A =
0,1% amoniac trong H>O; dung méi B = 0,1% amoniac trong MeCN; thé tich nap 10ul;
do bang tia cuc tim 200nM dén 400nM; khéi lugng do 60 dén 1000 AMU (phun dién tir
+ve); ¢t & nhiét @6 moi trudng; Luu tée 1,0ml/phut.
Phuong phap LCMS I:

Dung cu: Waters Acquity UPLC, thiét bi do Waters 3100 PDA, SQD; Cot:
Acquity HSS-T3, 1,8 micron, 2,1 x 100mm; Gradien [thoi gian (phut)/dung mdi B trong
A (%)]: 0,00/10, 1,00/10, 2,00/15, 4,50/55, 6,00/90, 8,00/90, 9,00/10, 10,00/10; cac
dung mdi: dung méi A = dung dich nudc axit trifloaxetic 0,1%; dung mdi B = axetonitril;
thé tich nap 1ul; budc séng phat hién 214nm; nhiét d6 cot 30°C; Luu tc 0,3ml mébi
phut. |
Phuong phap LCMS I:

Dung cy: Waters 2695, mang diot quang, thiét bi do ZQ-2000; Cot: X-Bridge
C18, 3,5 micron, 50 x 4,6mm; Gradien [thoi gian (phut)/dung méi B trong A (%)]:
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0,01/0, 0,20/0, 5,00/90, 5,80/95, 7,20/95, 7,21/100, 10,00/100; cac dung méi: dung moi
A = 0,1% amoniac trong H,O; dung méi B = 0,1% amoniac trong MeCN; thé tich nap
10ul; do bang tia cuc tim 200nM dén 400nM; khéi luong do 60 dén 1000 AMU (phun
dién tit +ve); cot & nhiét do méi truong; Luu tée 1,0ml/phit.

Dit liéu LCMS trong phén thir nghiém duoc thé hién theo dinh dang: khéi lugng
ion, thoi gian luu, hoat tinh UV.

Céc chit viét tat

d = ngay

DCE = dicloetan

DCM = diclometan

DIPEA = diisopropyletylamin
DMF = dimetylformamit
DMSO = dimetylsulfoxit

DPPA = diphenylphosphoryl azit
ES = ion hoa phun dién tir
EtsN = trietylamin

EtOAc = etyl axetat

h = gio

HPLC = sic ky 1ong cao 4p

LC = sic ky long

LDA = lithi diisopropylamit
LiHMDS = lithi bis(trimetylsilyl)amit
MeCN = axetonitril

MeOH = metanol

min = phut

MS = phd khéi

N2 = nito

NaCNBHz = natri xyanobohydrua
NMR = cdng huong tir hat nhan
rt = nhiét do trong phong
sat. = bdo hoa

sol. = dung dich
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SFC = sic ky 1ong sidu t6i han
STAB = natri triaxetoxybohydrua
TBAF = tetra butyl amoni florua
THF = tetrahydrofuran

TLC = sic ky 16p mong

Céc tién td n-, s-, i-, t- va tert- c6 nghia thong thudng cua ching: mach théng, béac hai,

iso, va bac ba.

Tdng hop cac chat trung gian:

Chu trinh 1

Quy trinh dién hinh dé didu ché piperidin, nhu duoc minh hoa bang vi du 1a quy trinh
diéu ché chét trung gian 3 1a 1-etyl-2,8-diazaspiro[4.5]decan-3-on.HCI

6_~8.o

BN o— d
0 0 o_ o 0 " No, 0
oLy 2o Hp % v
0 NaH_ A ol< TBAF ol<

Chit trung gian 38

\Ra-Ni, H,
o

(0}
AN ‘HCI 4,0M trong dioxan N_<O
HN NH HN ol<
HCI

Chét trung gian 3
Natri hydrua trong dau khoang (60%, 11,9¢, 297mmol) dugc hoa tan trong DMF

(200ml) va metyl 2-(dimetoxyphosphoryl)axetat (52,0g, 286mmol) dugc bd sung nho
giot vao & 0°C. Hon hop phan tmg nay dugc khudy & 0°C trong thoi gian 20 phut, sau
do6 tert-butyl 4-oxopiperidin-1-carboxylat (45,5g, 228mmol) trong DMF (100ml) duoc
bd sung nhé giot vao & 0°C. Hn hop phan img nay dugc khudy & nhiét do trong phong
trong thoi gian 2 gid, sau d6 duoc pha lodng bang nudc da (20ml), loc va cac dung moi
dugc loai bd trong chan khong dé tao ra fert-butyl 4-(2-metoxy-2-oxoetyliden)piperidin-
1-carboxylat (42,5g, 72,9%) & dang rin mau vang.
LCMS (phuong phap F): m/z 256 (M+H)" (ES*), ¢ 2,47 phut, UV hoat tinh

Tert-butyl 4-(2-metoxy-2-oxoetyliden)piperidin-1-carboxylat (5,0g, 19,60mmol)
dugc hoa tan trong THF (50,0ml), sau d6 1,0M TBAF trong THF (25,5ml, 25,5mmol)
duogc bd sung nho giot vao hdn hop phan tmg, tiép theo 1a 1-nitro propan (2,62g,
29,4mmol), hén hgp phan tng nay dwoc nang nhiét d6 1én dén 70°C trong thoi gian 24
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git. Hon hop phan tmg dugc rét 1én nude da lanh (150ml), chiét by EtOAc (500ml), 16p
nude dugc chiét tiép bing EtOAc (2 x 250ml), cac 16p hitu co duoe két hop, 1am kho
béng (Na2S0s). Cac dung méi dugce loai bd trong chan khong va cin dugc tinh ché theo
phuong phép sic ky cot (silic dioxit pha thudng, 0% dén 6% EtOAc trong hexan) dé tao
ra tert-butyl 4-(2-metoxy-2-oxoetyl)-4-(1-nitropropyl) piperidin-1-carboxylat (1,1g,
40,9%) & dang ddu mau vang.
LCMS (phuong phép F): m/z 345 (M+H)" (ES"), & 2,43 phit, UV khong hoat tinh

Tert-butyl 4-(2-metoxy-2-oxoetyl)-4-(1-nitropropyl)piperidin-1-carboxylat
(0,7g, 2,03mmol) duoc hoa tan trong MeOH (15ml) va Raney®-Niken (140,0mg, 20%
trong lugng) duoc bd sung vao. Hon hop phan tmg niy duoc suc khi Hs va sau dé duoc
khudy & nhiét d¢ trong phong trong thdi gian 16 gi. Hdn hop phan tmg nay duoc loc
qua xelit va cdc dung mdi duoc loai bo trong chan khong d tao ra tert-butyl 1-etyl-3-
0x0-2,8-diazaspiro[4.5]decan-8-carboxylat (0,28g, 48,0%) & dang rin mau tréng.
LCMS (phuong phép F): m/z 283 (M+H)" (ES™), & 1,95 phit, UV khong hoat tinh

Tert-butyl 1-etyl-3-o0x0-2,8-diazaspiro[4.5]decan-8-carboxylat (0,27g,
0,96mmol) dugc hoa tan 4,0M HCI trong 1,4-dioxan (5,0ml) & nhiét d§ trong phong.
Hén hop phan tmg nay dugc khudy & nhiét do trong phong trong thdi gian 16 gidr va sau
d6 cac dung mdi dugc loai bd trong chan khéng. Cin dugc nghién ciing véi dietyl ete
¢ tao ra Cht trung gian 3 1a 1-etyl-2,8-diazaspiro[4.5]decan-3-on.HC, (0,15g, 84,7%)
& dang rin mau tréng.

Céc dit liéu vé& hop chét néu & d& muc nay duogc thé hién trong Bang 2.
Chu trinh 2
Quy trinh dién hinh d¢ diéu ché keton, nhwr dugc minh hoa bing vi du 1a quy trinh didu
ché Chét trung gian 6 13 6-flo-2,8-diazaspiro[4.5]decan-3-on. HCI

(o]
(0] 11_0
F Y ; d
zzj 0 O 0O _{O CH,;NO, 0
(e} N E— — N —- N
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NO,
Chét trung gian 39
Ra-Ni, H,
E F
o i 0 0
b@ HCl 4,0M trong dioxan bCN -
NH HN
HN HCI . °l<
Chét trung gian 6
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Natri hydrua trong diu khoang (60%, 0,18g, 4,6mmol) dugc tao huyén pht trong
THF (12ml) va metyl 2-(dimetoxyphosphoryl)axetat (0,84g, 4,6mmol) dugc bd sung
nhé giot vao & 0°C. Hdn hop phan tmg nay dugc khudy & 0°C trong thoi gian 1 gid, sau
do tert-butyl-3-flo-4-oxo-piperidin-1-carboxylat (1,0g, 4,6mmol) trong THF (5ml) dugc
b6 sung nho giot vao & 0°C. Hon hop phan tmg nay duoc khudy & nhiét d trong phong
trong thoi gian 16 gio, sau d6 dugc tdi bang nude (10ml). Hon hop phan tmg nay duge
chiét bang EtOAc (3 x 20ml), cic 16p hitu co duge két hop va rira bang dung dich
NaHCO3 béo hoa (20ml) va nudc mudi (20ml), sau d6 duoc lam khd bing (NaxSO4).
Céc dung méi dugc loai b trong chan khong va cin duge tinh ché theo phwong phép
sic ky cot (pha thuong, [khay SNAP KP-sil 25g do Biotage cung cip, 40pm dén 63 um,
60A, 25ml mdi phut, gradien 0% dén 35% EtOAc trong Isohexan]) dé tao ra rerr-butyl
3-flo-4-(2-metoxy-2-oxoetyliden)piperidin-1-carboxylat (0,94g, 75%).

'H NMR: (400MHz, DMSO-ds) 8: 1,39 (d, J= 2,5 Hz, 9 H), 2,20 - 2,35 (m, 1 H), 2,74
-2,96 (m, 2 H), 3,64 (d, /J=2,0 Hz, 3 H), 4,02 - 4,20 (m, 1 H), 4,22 - 4,43 (m, 1H), 5,05
(ddd, J=47.5, 4,5, 3,5 Hz, 1 H), 5,98 (s, 1 H), 6,19 (s, 0,5H), 6,31 (s, 0,5H)

Tert-butyl  3-flo-4-(2-metoxy-2-oxoetyliden)piperidin-1-carboxylat  (0,94g,
3,5mmol) va nitrometan (0,32g, 5,2mmol) dugc hoa tan trong 1,0M TBAF trong THF
(10ml), hén hop phan tmg nay dugc dun néng & 50°C trong khi quyén N trong thoi
gian 2 ngdy. Cac dung moi duoc loai bd trong chan khong va cin duoc tinh ché theo
phuong phép sic ky cot (pha thuong, [khay SNAP KP-sil 25g do Biotage cung cép,
40pum dén 63um, 60A, 25ml mbi phut, gradien 0% dén 40% EtOAc trong Isohexan]) dé
tao ra fert-butyl 3-flo-4-(2-metoxy-2-oxoetyl)-4-(nitrometyl)piperidin-1-carboxylat
(0,47g, 41%).

'H NMR: (400MHz, DMSO-ds) &: 1,37 (s, 9 H), 1,59 - 1,74 (m, 2 H), 2,62 - 2,71 (m, 1
H), 2,71 - 2,83 (m, 1 H), 2,94 - 3,08 (m, 1 H), 3,16 - 3,28 (m, 1 H), 3,60 (s, 3H), 3,66 -
3,84 (m, 1 H), 3,94 - 4,07 (m, 1 H), 4,64 - 4,71 (m, 1 H), 4,71 - 4,86 (m, 2 H)

Tert-butyl  3-flo-4-(2-metoxy-2-oxoetyl)-4-(nitrometyl)piperidin-1-carboxylat
(0,47g, 1,41mmol) dugc hoa tan trong EtOH (50ml) va cho ba ldn qua H-Cube® dugc
lip hé théng khay chira chit xuc tic ThalesNano CatCart®, 70mm Raney®-Niken
(THS01132) & &p suat 40bar (4000kPa) va & 50°C. Cac dung mdi dugc loai bd trong
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chian khoéng dé tao ra fert-butyl 6-flo-3-ox0-2,8-diazaspiro[4.5]decan-8-carboxylat
(0,35g, 85%) & dang ran mau tring ma dugc str dung khong cén tinh ché thém.

'"H NMR: (400MHz, DMSO-ds) 8: 1,37 (s, 9 H), 1,42 - 1,56 (m, 1 H), 1,56 - 1,74 (m, 1
H), 2,12 (s, 2 H), 2,84 - 2,92 (m, 1 H), 2,94 - 3,06 (m, 1 H), 3,06 - 3,21 (m, 1 H), 3,28
(d,J/=9,5Hz, 1 H), 3,71 - 3,83 (m, 1 H), 3,83 - 4,02 (m, 1 H), 4,41 - 4,60 (m, 1H), 7,58
- 7,70 (m, 1 H)

Tert-butyl 6-flo-3-0x0-2,8-diazaspiro[4.5]decan-8-carboxylat (0,35¢,
1,27mmol) duoc tao huyén phi trong 4M HCl trong 1,4-dioxan (10ml) va khudy & nhiét
d6 trong phong trong thoi gian 16 gid. Cac dung mdi duoc loai bo trong chan khong dé
tao ra Chat trung gian 6 13 6-flo-2,8-diazaspiro[4.5]decan-3-on.HCI, (0,27g, cho ring 1a
100%) & dang rén mau tring ma duoc st dung khong cin tinh ché thém.

Céc dit liu vé hop chit néu & d& muc nay duoc thé hién trong Bang 2.

Chu trinh 3
Quy trinh diéu ché Chét trung gian 7, 2-ety1-2,8-diazaspird [4.5]decan-3-on.HCl
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Chét trung gian 38

Chét trung gian 7

Natri hydrua trong dau khoang (60%, 11,9g, 297mmol) dugc hoa tan trong DMF
(200ml) va metyl 2-(dimetoxyphosphoryl)axetat (52,0g, 286mmol) duoc bd sung nhd
giot vao & 0°C. H3n hop phan tmg nay dugc khudy & 0°C trong thoi gian 20 phut, sau
do tert-butyl 4-oxopiperidin-1-carboxylat (45,5g, 228mmol) trong DMF (100ml) duoc
bb sung nho giot vao & 0°C. H3n hop phan tng nay duoc khudy & nhiét d6 trong phong
trong thoi gian 2 gio, sau d6 dugc pha lodng bing nudc da (20ml), loc va cac dung mbi
duoc loai bé trong chan khdng dé tao ra tert-butyl 4-(2-metoxy-2-oxoetyliden)piperidin-
1-carboxylat (42,5g, 72,9%) & dang rin mau vang.

LCMS (phuong phéap F): m/z 256 (M+H)* (ES*), & 2,47 phut, UV hoat tinh
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Tert-butyl 4-(2-metoxy-2-oxoetyliden)piperidin-1-carboxylat (42,5g, 166mmol)
va nitro metan (11,2g, 183mmol) dugc hoa tan trong THF (200ml), 1,0M dung dich
chita TBAF trong THF (250ml, 250mmol) dugc bd sung nho giot vao & 0°C. Hn hop
phan tng nay dugc hdi luu & 70°C trong thoi gian 16 gio. Hon hop phén tmg ny dugc
phan bd gitta H>O (150ml) va EtOAc (90ml), 16p nude duge chiét tiép bing EtOAc (2
x 90ml); céc 16p hitu co duge két hop va lam khé bing (Na2SO4). Dung méi dugce loai
bo trong chan khong va cin duoc tinh ché theo phuong phap séc ky cot (silic dioxit pha
thuong, 0% dén 30% EtOAc trong hexan) dé tao ra tert-butyl 4-(2-metoxy-2-oxoetyl)-
4-(nitrometyl)piperidin-1-carboxylat (40,3g, 76,5%) & dang rén mau tring.

LCMS (phuong phap F): m/z 261 (M+H-56)" (ES™), & 2,30 phit, UV khong hoat tinh

Tert-butyl 4-(2-metoxy-2-oxoetyl)-4-(nitrometyl) piperidin-1-carboxylat (40,0g,
126mmol) va niken Raney (40,0g) dugc hoa tan trong EtOH (800ml) va hdn hop phan
mg nay dugc suc khi Hz trong thoi gian 16 gid. Hon hop phan tmg nay duoc loc qua
xelit, rira béng MeOH va dung méi dugc loai bd trong chan khéng. Cin dugc tinh ché
theo phuong phap séc ky cot (silic dioxit pha thuong, 0% dén 4% MeOH trong DCM)
dé tao ra tert-butyl 3-ox0-2,8-diazaspiro[4.5]decan-8-cafboxylat (22,9g, 71,2%) & d‘ang
rin mau tring.

LCMS (phuong phéap F): m/z 255 (M+H)" (ES™), ¢ 1,81 phut, UV khong hoat tinh

60% NaH (0,63g, 15,7mmol) dugc hoa tan trong DMF (15,0ml) va tert-butyl 3-
0x0-2,8-diazaspiro[4.5]decan-8-carboxylat (1,00g, 3,92mmol) trong DMF (5ml) duoc
b6 sung nhé giot vao & 0°C. Hon hop phan tmg nay dugc khudy ¢ 0°C trong thoi gian
30 phit, sau d6 etyl iodua (0,48ml, 5,88mmol) duoc bd sung nho giot vao va hdn hop
phan tmg nay dugc nang nhiét d6 1én dén nhiét d6 trong phong va khudy trong thoi gian
1 gi. Hon hop phan tmg nay dugc phan bd gitta H2O (30ml) va EtOAc (25ml), 16p
nudc duge chiét tiép bang EtOAc (2 x 25ml), cac 16p hitu co duge két hop va lam kho
bang (Na2S0s). Dung méi dugc loai bo trong chan khong va cin duge tinh ché theo
phuong phép sic ky cot (silic dioxit pha thuong, 0% dén 3% MeOH trong DCM) dé tao
ra tert-butyl 2-etyl-3-oxo-2,8-diazaspiro[4.5]decan-8-carboxylat (1,0g, 90,3%) & dang
rin mau tring.

LCMS (phuong phap F): m/z 283 (M+H)" (ES"), & 2,00 phut, UV khong hoat tinh

Tert-butyl 2-etyl-3-0x0-2,8-diazaspiro[4.5]decan-8-carboxylat (1,00g,
3,54mmol) dugc hoa tan trong 4,0M HCI trong 1,4-dioxan (15,0ml) va hdn hop phan
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mg nay dugc khudy & nhiét d trong phong trong thdi gian 5 gid. Dung méi duoc loai
bo trong chan khong va cn dugc nghién cling véi axeton (3 x 10ml) dé tao ra Chét trung
gian 7 13 2-etyl-2,8-diazaspiro[4.5]decan-3-on.HCI (0,55g, 71,2%) ¢ dang rin mau
tréng.

Céc dit liéu vé hop chét néu & dé muc nay duogc thé hién trong Bang 2

Chu trinh 4

Quy trinh dién hinh @& diéu ché piperidin, nhu dwoc minh hoa béng vi du 14 quy trinh
didu ché Chét trung gian 12, 4,4-dimetyl-1-oxa-3,8-diazaspiro[4.5]decan-2-on

o, o R e g,
Ph OW/TF\ _~0 Ph EioH, A HeNenf Ph

Chét trung gian 37 ~
© NaNO,
OYo H, Oﬁ,o
NH «——— N—
HN 10% pdic N Ph

Chét trung gian 12

Etyl este cua axit 2-bromo-2-metylpropionic (15,4g, 79,2mmol) dugc hoa tan
trong Et,O (100ml) va 1am lanh dn -78°C trong khi quyén Na. n-butyl lithi (99ml,
158mmol) dugc bd sung nhé giot vao va hdn hop phan umg nay duge khudy & -78°C
trong thoi gian 1 gio. N-benzyl-4-piperidon (10g, 52,8mmol) trong Et2O (100ml) duogc
bb sung nhé giot vao va hén hop phan tmg nay duge khudy & -60°C trong thdi gian 2
gir. Hon hop phan tg dugc toi bang dung dich NH4Cl bdo hoa (200ml) va sau d6 dugce
pha lodng bang nudc (500ml). Hon hop phan tmg nay dugc chiét bing EtOAc (3 x
200ml), c4c 16p hitu co duge két hop va 1am khd biang (Na»SOs). Dung mdi duge loai
bo trong chan khong va cin dugc tinh ché theo phuong phép sic ky cot (pha thuong,
silicagel trung tinh, 60 dén 120 mesh, 0% dén 15% EtOAc trong hexan) dé tao ra etyl
2-(1-benzyl-4-hydroxypiperidin-4-yl)-2-metylpropanoat (12,0g, 74,3%) & dang gdm
mau vang.

LCMS (phuong phap F): m/z 306 (M+H)" (ES*), & 1,79 phut, UV hoat tinh

Etyl 2-(1-benzyl-4-hydroxypiperidin-4-yl)-2-metylpropanoat (12,0g, 39,3mmol)
va 85% hydrazin hydrat (80ml) duoc hoa tan trong EtOH (30ml). H5n hop phan tng
nay duge hdi Ivu & 100°C trong thoi gian 120 gid. Dung méi duge loai bo trong chan
khong dé tao ra 2-(1-benzyl-4-hydroxypiperidin-4-yl)-2-metylpropanhydrazit (15,0g,

131%) & dang gdbm mau vang, ma dugc st dung thd & bude tiép theo.
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LCMS (phuong phép F): m/z 292 (M+H)" (ES*), ¢ 1,37 phat, UV hoat tinh

2-(1-benzyl-4-hydroxypiperidin-4-yl)-2-metylpropanhydrazit (15g, dugc cho 1a
39,3mmol) dugc hoa tan trong nudce (60ml) va sau d6 dugc axit héa bang dung dich HCI
didm dic (Sml), hdn hop phan tmg nay dugc giam nhiét do dén 5°C. NaNO; (4,2g,
61,8mmol) trong nudc (8ml) dugc bd sung vao & 0°C va hdn hop phan tmg nay dugc
nang nhiét d6 1én dén 60°C trong thoi gian 1 gid. H3n hop phan tmg nay duoc kidm héa
bang dung dich NaOH 20% va pha lodng bing nuéc (500ml), chiét bing EtOAc (3 x
200ml), céc 16p hitu co duogce két hop va 1am kho bing (Na2SO4). Dung mdi dugc loai
bo trong chan khong va cin dugc tinh ché theo phuwong phép séc ky cot (pha thudng,
silicagel trung tinh, 60 dén 120 mesh, 0% dén 2% MeOH trong DCM) d& tao ra 8-
benzyl-4, 4-dimetyl-1-oxa-3,8-diazaspiro [4.5]decan-2-on (5,0g, 46,4% [sau hai budc])
& dang ran mau vang.
LCMS (phuong phap F): m/z 275 (M+H)" (ES"), & 1,50 phat, UV hoat tinh

8-Benzyl-4,4-dimetyl-1-oxa-3,8-diazaspiro[4.5]decan-2-on (5,0g, 18,2mmol)
dugc hoa tan trong MeOH (30ml). 10% Pd/C (0,5g) dugc bd sung vao va hdn hop phan
{ing nay duoc khudy trong khi quyén H, (1atm) & 50°C trong thoi gian 2 gid. Han hop
phéan Umg nay duoc loc qua xelit va cdc dung méi dugce loai bo trong chan khong. Cin
duoc nghién cing véi Et,O dé tao ra Chét trung gian 12 1a 4,4-dimetyl-1-oxa-3,8-
diazaspiro[4.5]decan-2-on (1,5g, 45,4%) & dang rin mau vang.

Céc dit liéu v& hop chét néu & & muc nay duogc thé hién trong Bang 2.
Chu trinh 5
Quy trinh dién hinh dé diéu ché keton, nhwr dugc minh hoa bing vi du 1a quy trinh didu
ché Chét trung gian 16, metyl 3-oxo-8-azabixyclo[3.2.1]octan-8-carboxylat

Et,N, DCM

o< O B °=@”"<Z_

HCI
Chittrung gian 18 O Cl  Chét trung gian 16

Nortropinon.HCI (1,00g, 6,1mmol) duoc tao huyén phi trong DCM (20ml) va
lam lanh d&n 0°C trong N, trietylamin (1,25g, 12,4mmol) va metyl clorofomat (0,64g,
6,8mmol) dugc bd sung vao va hdn hgp phan tng nay duoc khudy & nhiét do trong
phong trong thoi gian 16 gid. Hon hop phan ting nay duoc pha lodng bing DCM (20ml)
va rira bang dung dich NaHCO; bdo hoa (20ml) va nudc mubdi (20ml), sau d6 duoc sdy

khd bang (MgSOs), cac dung méi duge loai bo trong chan khéng. Can duoc tinh ché
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theo phuong phép sic ky cot (pha thuong, [khay SNAP KP-sil 25g do Biotage cung cAp,
40um dén 63um, 60 A, 25ml mdi phut, gradien 0% dén 6% MeOH trong DCM]) dé tao
ra Chat trung gian 16 13 metyl 3-oxo-8-azabixyclo[3.2.1]octan-8-carboxylat (0,88¢,
77,6%) & dang gbm mau vang nhat.

Céc dit liéu v& hop chét néu & & muc nay duoc thé hién trong Bang 2.
Chu trinh 6
Quy trinh dién hinh d& diéu ché keton, nhur dwoc minh hoa bang vi du 14 quy trinh diéu
ché Chét trung gian 34, etyl 3-oxo0-6-azabixyclo[3.2.1]octan-6-carboxylat

O:@ 1. HCl trong dioxan Oz@
N © > N O~”
1Y Y

2. DCM, NEt,, 3
[0}

Chét trung gian 32 c|J\o/\ Chét trung gian 34
Chét trung gian 42

Tert-butyl 3-oxo0-6-azabixyclo[3.2.1]octan-6-carboxylat (0,60g, 2,7mmol) dugc
b sung thanh timg phan vao 4,0M HCl trong 1,4-dioxan (10ml, 40mmol), hdn hop phan
g nay duogc khudy & nhiét d6 trong phong trong thoi gian 24 gity va sau d6 céc dung
mdi dugc loai bo trong chan khdng. Cén dugc hoa tan trong DCM (10ml) va EtsN
(0,75ml, 5,4mmol) va lam lanh dén 0°C. Etyl clorofomat (0,28ml, 3,0mmol) dugc bd
sung nho giot vao va hdn hgp phan tmg nay dwoc khudy & nhiét d6 trong phong trong
thoi gian 18 gio. Hon hop phan tmg nay duoc phéan b gitta DCM (10ml) va dung dich
NaHCOj3 bao hoa (10ml), 16p nude dugce chiét bang DCM (2 x 10ml). Cac 16p hitu co
duogc két hop va rira bang nudc mudi (10ml), 1am khd bing (MgSO4), va cac dung moi
dugc loai bod trong chan khéng dé tao ra Chét trung gian 34 14 etyl 3-oxo-6-
azabixyclo[3.2.1]octan-6-carboxylat, (0,43g, 81%) & dang gdm mau vang.

Céc dit liéu vé& hop chit néu ¢ dé muc nay dugc thé hién trong Bang 2.
Chu trinh 7
Quy trinh dién hinh @& diéu ché carbamat d& dugc hoat hda, nhu duge minh hoa bﬁng vi
du 1ad quy trinh didu ché Chit trung gian 58, 4-nitrophenyl 3-(3-0x0-2,8-
diazaspiro [4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat

(0]
O o OO s O<04 5y,
Chét trung gian 56  Chét trung gian 57 Chét trung gian 58

2,8-diazaspiro[4.5]decan-3-on (1,12g, 7,24mmol) va 4-nitrophenyl 3-oxo-8-

azabixyclo[3.2.1]octan-8-carboxylat (2,10g, 7,24mmol) dugc hoa tan trong DCM

-52-



25040

(10ml), xtr ly bang titan (IV) isopropoxit (2,57g, 9,05mmol), tiép d6 dwoc khudy & nhiét
d6 trong phong trong khi quyén nito qua dém. Hon hop phan tng nay dugc pha lodng
bing MeOH (30ml) va NaCNBH;3 (0,91g, 14,48mmol) duoc bd sung vao va hdn hop
phan tng nay dugc khudy & nhiét d6 trong phong trong khi quyén nito qua dém. Nudce
(10ml) va DCM (10ml) dugc bd sung vao va dung dich dugc cho qua dém xelit d& loai
b6 céc chit ran. Dich loc duoc tich va pha nudc duoc chiét bang DCM (3 x 25ml). Céc
16p hitu co duge két hop va rira biang dung dich NaHCOs bdo hoa (25ml) va lam kho
bang cach cho chay xubng qua khay tach pha do Biotage cung cip. Cac dung méi dugc
loai bé trong chan khong, va cin dugc tinh ché theo phuong phap sic ky cot (pha thudng,
[Khay SNAP KP-sil 10g do Biotage cung cdp, 40um dén 63pum, 60A, 10ml mdi phut,
gradien 0% dén 10% MeOH trong DCM]) dé tao ra Chat trung gian 58 14 4-nitrophenyl
3-(3-o0xo0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat & dang
hdn hop gdm céc chit ddng phan khong ddi quang, (204mg, 6,6%) & dang rin nhu thay
tinh mau vang.

Céc dit lidu vé hop chét néu & dé muyc nay duogc thé hién trong Bang 2.
Chu trinh 8 '
Quy trinh dién hinh dé diéu ché piperidin, nhir dwoc minh hoa bang vi du 1a quy trinh
diéu ché Chét trung gian 67, 1-benzyl-1,2,8-triazaspiro[4.5]decan-3-on HCI
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Chat trung gian 67

Natri hydrua trong dau khoang (60%, 11,9g, 297mmol) duoc hoa tan trong DMF
(200ml) va metyl 2-(dimetoxyphosphoryl)axetat (52,0g, 286mmol) duoc bd sung nhd
giot vao & 0°C. Hon hop phan tmg nay duogc khudy & 0°C trong thoi gian 20 phit, sau
do rert-butyl 4-oxopiperidin-1-carboxylat (45,5g, 228mmol) trong DMF (100ml) dugc
b6 sung nho giot vao & 0°C. Hn hop phan img nay dugc khudy & nhiét do trong phong

trong thoi gian 2 gio, sau d6 dugc pha lodng bing nude d4 (20ml), loc va cic dung moi
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dugc loai bd trong chan khong dé tao ra fert-butyl 4-(2-metoxy-2-oxoetyliden)piperidin-
1-carboxylat (42,5g, 72,9%) & dang rdn mau vang.
LCMS (phuong phép F): m/z 256 (M+H)" (ES"), & 2,47 phat, UV hoat tinh

Hydrazin hydrat (1,1ml, 23,5mmol) dugc bd sung véo fert-butyl 4-(2-metoxy-2-
oxoetyliden)piperidin-1-carboxylat (3,0g, 11,8mmol) trong EtOH (20ml) va hén hop
phén ting nay dugc khudy & 80°C trong thoi gian 8 gid. H3n hop nay duge phan bd gitra
nuéce (150ml) va EtOAc (120ml), 16p nude duge chiét tiép bang EtOAc (2 x 120ml), va
cac chét hitu co két hop dugc rira bing nuée mubi (100ml) va lam kho bang (N a2S0y).
Céc dung mdi dugc loai bo trong chan khéng va cin duge tinh ché theo phuong phap
sic ky cot (silic dioxit thong thuong, kich thudc mesh: 60 dén 120, 4,0% dén 10,0%
MeOH trong DCM) dé tao ra tert-butyl 3-oxo-1, 2, 8-triazaspiro[4.5]decan-8-carboxylat
(1,78g, 59,3%) & dang rdn mau tring.
LCMS (phuong phép F): m/z 256 (M+H)" (ES™), ¢ 1,70 phat, UV khong hoat tinh

Tert-butyl 3-oxo-1,2,8-triazaspiro[4.5]decan-8-carboxylat (0,3g, 1,18mmol),
benzaldehyt (0,12ml, 1,29mmol), ZnCl> (8,0mg, 0,06mmol) va Et:N (0,80ml,
5,89mmol) dugc hoa tan trong MeOH (10ml) va hén hop phan tmg nay dugc khudy &
50°C trong thoi gian 2 giod. Sau d6, hdn hop nay duoc 1am lanh dén 0°C trudc khi bd
sung NaCNBH; (222mg, 3,52mmol) thanh timg phén vao va khudy tiép & 40°C trong
thoi gian 30 gid. Hon hop niy dugc phan b6 gitta H>O (60ml) va EtOAc (40ml), va 16p
nuée duge chiét tiép bang EtOAc (2 x 40ml). Cac chét hiru co két hop duge lam kho
bang (Na2SOy), dung méi dugc loai bd trong chan khong va cin thd duoc tinh ché béng
cach nghién tén nho véi hexan (3 x 3ml) dé tao ra rerr-butyl 1-benzyl-3-oxo-1,2,8-
triazaspiro [4.5] decan-8-carboxylat (320mg, 79,0%) & dang gdbm mau vang.
LCMS (phuong phap G): m/z 346 (M+H)" (ES™), & 5,91 phit, UV hoat tinh

Tert-butyl  1-benzyl-3-oxo0-1,2,8-triazaspiro[4.5]decan-8-carboxylat  (0,3g,
0,87mmol) dugc hoa tan trong 1,4-dioxan (2ml) va 4,0M HCI trong 1,4-dioxan (10ml)
dugc bd sung nhd giot vao, hdn hop phan timg ndy dugc khudy & 30°C trong thoi gian
16 gid. Céc dung mdi duogc loai bd trong chan khong va cin duge tinh ché béng cach
nghién véi ELO (3 x 3ml) dé tao ra Chét trung gian 67 13 1-benzyl-1,2,8-triaza-
spiro[4.5]decan-3-on (0,21g, 98,6%) & dang rdn mau tréng duc.

Céc dit liéu vé hop chat néu & d muc nay duogc thé hién trong Bang 2.
Chu trinh 9
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Quy trinh dién hinh d diéu ché keton nhu duoc minh hoa bang vi du 14 quy trinh diéu
ché Chét trung gian 77, S-etyl 3-oxo-8-azabixyclo[3.2.1]octan-8-carbothioat.

(o} o}
O=<EN—{ 1. HCl trong dioxan 3 O=<E>N—/<
o] > S

2. 1,1-carbonyl diimidazol, <
etanthiol, DIPEA

Chét trung gian 69 Chét trung gian 77

4,0M HCl trong 1,4-dioxan (10ml, 40mmol) duroc bd sung vao tert-butyl 3-oxo-
8-azabixyclo[3.2.1]octan-8-carboxylat (1,00g, 4,4mmol) trong 1,4-dioxan (3ml), hdn
hop phan tmg nay dugc khudy & 30°C trong thoi gian 7 gidy va sau d6 cac dung méi duoc
loai bo trong chén khong. DIPEA (0,40ml, 2,5mmol), etanthiol (0,10ml, 1,8mmol) va
1,1-carbonyldiimidazol (0,29g, 1,8mmol) dugc bd sung vao phﬁn can (0,20g, 1,3mmol)
trong DCM (10ml) va hén hop nay dugc khudy & nhiét d6 trong phong trong thoi gian
18 gi&. Hon hop phan tmg nay dugc phan b gitta HoO (100ml) va EtOAc (70ml) va 16p
nude duge chiét tiép bang EtOAc (2 x 70ml). Cac chét hiru co két hop duge 1am kho
trén Na2SO4 va dung méi duge loai bé trong chan khong. Cin dugc tinh ché theo phuong
phép séc ky cot (Silic dioxit théng thudng, kich thuée mesh: 60 dén 120, 20% dén 30%
EtOAc trong hexan) d& tao ra Chét trung gian 77 1a S-etyl 3-oxo-8-
azabixyclo[3.2.1]octan-8-carbothioat, (120mg, 45,1%) & dang ddu mau vang.

Céc dit liéu vé hop chét néu & dé muc nay dugc thé hién trong Bang 2.
Chu trinh 10
Quy trinh dién hinh d& diéu ché Chét trung gian 80, 1-oxa-3,8-diazaspiro[4.6]undecan-
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Chét trung gian 80
Azepan-4-on HCI (32g, 214mmol), benzyl bromua (40g, 235mmol), K2COs3 (36g,
257mmol) va nuéc (40ml) duge hoa tan trong THF (160ml) va khudy & 50°C trong thoi
gian 3 git. Hon hop phan tmg nay duoc pha lodng bang H>O (500ml), chiét bing EtOAc
(3 x 200ml), va cac chat hitu co két hop dugc 1am kho bing (Na2SOs) va céc dung moi

-55-



25040

dugce loai bo trong chan khong. Cin thd dugc tinh ché theo phuong phép séc ky cot (Pha
thuong, silicagel trung tinh, 60 dén 120 mesh, 0 &én 15% EtOAc trong hexan) dé tao ra
1-benzylazepan-4-on (18,0g, 41,5%) & dang 16ng mau vang.
LCMS (phuong phap F): m/z 204 (M+H)" (ES"), tai thoi diém 0,91 phut

Diisopropyl amin (24,1ml, 177,3mmol) dugc hoa tan trong THF (100ml), lam
lanh dén -78°C trong N, va 1,6M N-butyl lithi (89,0ml, 142,0mmol) dugc bd sung nhé
giot vao & -78°C. Hon hop phan tmg niy dugc khudy & 0°C trong thoi gian 40 phut
trude khi bd sung EtOAc (9,4g, 160,4mmol) & -78°C va khudy tiép trong thoi gian 10
phut. 1-Benzylazepan-4-on (18g, 88,6mmol) trong THF (160ml) sau d6 dugc bd sung
vao & -78°C va hdn hop thu dugc dwoe khudy & nhiét d6 trong phong trong thoi gian 1
git. Hon hop phan tmg duoc t6i bing dung dich bao hoa chira NH4Cl, pha lodng bing
nude (500ml), chiét bang EtOAc (3 x 200ml), va cac chit hitu co két hop dugc lam kho
béng (Na2S0y4) va céc dung mdi dugc loai bé trong chan khong. Cin thé dugc tinh ché
theo phuong phap séc ky cot (Pha thuong, silicagel trung tinh, 60 dén 120 mesh, 0%
dén 25% EtOAc trong hexan) dé tao ra etyl 2-(1-benzyl-4-hydroxyazepan-4-yl)axetat
(17,5g, 67,8%) & dang gdbm mau vang.
LCMS (phuong phap F): m/z 293 (M+H)* (ES*), tai thoi diém 1,60 phuat

Etyl 2-(1-benzyl-4-hydroxyazepan-4-yl)axetat (17,5g, 59,9mmol) va hydrazin
hydrat (100ml) dugc khudy & 100°C trong thoi gian 4 gio. Hon hop phan tmg nay duoc
co trong chan khong dé tao ra 2-(1-benzyl-4-hydroxyazepan-4-yl)axetohydrazit (22g
thd) & dang gébm mau vang, ma dugc dua thang dén bude tiép theo.
LCMS (phuong phap K): m/z 278 (M+H)* (ES*), tai thoi diém 3,40 phut

2-(1-Benzyl-4-hydroxypiperidin-4-yl)axetohydrazit (22,0g, 79,0mmol) duoc hoa
tan trong H20 (120ml) va axit héa bang dung dich HCI dam diic & 0°C. NaNO, (14,0g,
197,6mmol) trong H>0 (30ml) & 0°C dugc bd sung vao hdn hop phan tng va tiép tuc
khudy & 60°C trong thdi gian 1 gio. Hon hop phan tmg nay duoc kidm hoa bing dung
dich NaOH 20%, pha loang bang H>O (500ml), chiét bing EtOAc (3 x 200ml), va cac
chat hitu co két hop duoc 1am khé bing (NaxSOq) va cac dung mdi dugc loai bo trong
chan khong. San phim thd dugc tinh ché theo phwong phép sic ky cot (pha thuong,
silicagel trung tinh, 60 dén 120 mesh, 0% dén 8% MeOH trong DCM) dé tao ra 8-
benzyl-1-oxa-3,8-diazaspiro[4.6]un decan-2-on (8,5g, 41,4%) & dang rin mau vang.

LCMS (phuong phap F): m/z 261 (M+H)" (ES"), tai thoi diém 1,44 phut
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10% Pd/C (2,5g) dugc bd sung vao dung dich chira 8-benzyl-1-oxa-3,8-diaza-
spiro[4.6]Jundecan-2-on (8,5g, 32,5mmol) trong MeOH (50ml) va huyén phi duoc
khudy & 60°C trong thoi gian 2 gitr & 4p sudt latm Ha. Hon hop phén tmg nay dugc loc
qua xelit va cac dung mdi dugc loai bd trong chan khong dé tao ra Chét trung gian 80 1a
1-oxa-3,8-diazaspiro[4.6]undecan-2-on (5,3g, 94,8%) & dang rin mau vang nhat.

Céc dit lidu vé hop chét néu & dé muc nay dugc thé hién trong Bang 2.

Chu trinh 11
Quy trinh dién hinh dé didu ché piperidin nhu dugc minh hoa bing vi du 1a quy trinh
didu ché Chat trung gian 82, 4-(pyridin-2-ylmetyl)-1-oxa-3,8-diazaspiro[4.5]decan-2-
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Chét trung gian 82

Trietylphosphonoaxetat (20,5ml, 102,7mmol) dugc bd sung vao & 0°Cvéao dung
dich chtta NaH (8,96, 50% trong dau khoang, 186,9mmol) trong THF (160ml). Sau khi
khudy trong thoi gian 1 gid & 0°C, picolinaldehyt (10,00g, 93,4mmol) duge bd sung tir
tir vao & 0°C va hdn hop phan ting niy dwoc khudy & nhiét d6 trong phong trong thoi
gian 2 gid. Hon hop phan tmg duoc t6i bang H>O (10ml) va 16p nudc duoc chiét bing
EtOAc (3 x 100ml). Céc 16p hitu co dugce két hop, 1am kho biang (Na2SO4) va cac dung
moi dugce loai bo trong chan khéng. Cin thd duoc tinh ché theo phuong phép séc ky cot
cuc nhanh [pha thuong, silicagel (100 dén 200 mesh), gradien 10% dén 30% EtOAc
trong hexan] d tao ra etyl (E)-3-(pyridin-2-yl)acrylat (7,90g, 49%) & dang long.

m/z (ES™): 178 (M+H)*

10% Pd/C (0,80g, 50% uét) duge bd sung vao dung dich chra etyl (E)-3-(pyridin-
2-yDacrylat (7,9g, 23,0mmol) trong MeOH (100ml), va hdn hop phan tmg nay dugc
khudy trong khi quyén H, (latm) & nhiét do trong phong trong thoi gian 16 gid. Hon
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hop phan tmg nay dugc loc qua dém xelit, duge rira k§ bang MeOH va cac dung moi
duoc loai bd trong chan khong dé tao ra etyl 3-(pyridin-2-yl)propanoat (7,8g, 98%) &
dang long.

m/z (ES"): 179 M+H)*

LiHMDS (1M, 48,6ml, 48,6mmol) duoc bd sung tu tr & -78°C vao dung dich
etyl 3-(pyridin-2-yl)propanoat (2,90g, 16,2mmol) trong THF (60ml), va khudy trong
thoi gian 30 phut, tiép theo bd sung 1-benzylpiperidin-4-on (3,10g, 16,2mmol) & -78°C
va hén hgp phan img nay dugc khudy & -78°C trong thoi gian 4 gidr. Sau khi hoan thanh,
hén hgp phan tmg dugce t6i bang dung dich NH4Cl bdo hoa (30ml) va 16p nude duge
chiét bang EtOAc (3 x 30ml). Cac 16p hitu co dugc két hop, 1am kho bdng (NazSOx) va
cac dung méi dugc loai bd trong chan khong. Cin thd dugc tinh ché theo phuong phép
sic ky cot cuc nhanh [pha thudng, silicagel (100 dén 200 mesh), gradien 10% dén 30%
EtOAc trong hexan] dé tao ra etyl 2-(1-benzyl-4-hydroxypiperidin-4-yl)-3-(pyridin-2-
yl)propanoat (2,80g, 50%) & dang long.

m/z (ES*): 369 (M+H)*

LiOH.H:0 (1,28g, 30,4mmol) trong nuéc (10ml) duge bd sung & nhiét do trong
phong vao dung dich chira etyl 2-(1-benzyl-4-hydroxypiperidin-4-yl)-3-(pyridin-2-
yl)propanoat (2,80g, 7,6 lmmol) trong MeOH:THF (theo ty 1& 1:1, 30ml), va hdn hop
phan tng nay dugc khudy trong thoi gian 16 gid. Hon hop phéan tng nay dugc axit héa
bang axit axetic bang va chiét bing EtOAc (3 x 20ml). Céc 16p hitu co duge két hop va
rira bang nudc mudi, 1am kho bang (Na2SO4) va cac dung méi dugc loai bo trong chin
khong & tao ra axit 2-( 1-benzyl-4-hydroxypiperidin-4-yl)-3-(pyridin-2-yl)propanoic
(2,16g, 84%) & dang rén mau vang nhat.

m/z (ESY): 339 (M+H)*

DPPA (1,32ml, 6,13mmol) va EtsN (0,84ml, 6,13mmol) dugc bb sung vao dung
dich chira axit 2-(1-benzyl-4-hydroxypiperidin-4-yl)-3-(pyridin-2-yl)propanoic (1,70g,
5,11mmol) trong toluen (30ml) va hdn hop phan tmg nay duge dun néng & 80°C trong
thoi gian 16 gid. Hon hop phan ting nay duoc giam nhiét d6 dén nhiét do trong phong
va cac dung mdi dugc loai bd trong chan khong. Cin duge tinh ché theo phwong phép
sic ky cot cuc nhanh [pha thudng, silicagel (100 dén 200 mesh), gradien 1% dén 30%
EtOAc trong hexan] & tao ra 8-benzyl-4-(pyridin-2-ylmetyl)-1-oxa-3,8-
diazaspiro[4.5]decan-2-on (1,25g, 56%) & dang rén mau tréng.
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m/z (ES*): 338 M+H)*

10% Pd(OH); trén than (0,15g, 50% u6t) dugc bd sung, sau khi loai bd khi trong
N2, vao dung dich chtta 8-benzyl-4-(pyridin-2-ylmetyl)-1-oxa-3,8-diazaspiro-
[4.5]decan-2-on (0,80g, 2,37mmol) trong MeOH (40ml). Hn hop phan tmg nay duoc
khuéy trong khi quyén H; (1atm) & nhiét d6 trong phong trong thosi gian 16 gid. Sau khi
hoan thanh, hdn hgp phan tmg nay duge loc qua dém xelit, dugc rira k§ bang MeOH va
céc dung mdi dugc loai bo trong chan khéng dé tao ra Chét trung gian 83 14 4;(pyridin-
2-ylmetyl)-1-oxa-3,8-diazaspiro[4.5]decan-2-on (0,58g, 98%) & dang long.

Céc dit liéu vé hop chit néu & & muyc nay duoc thé hién trong Bang 2.
Chu trinh 12
Quy trinh dién hinh dé diéu ché piperidin nhu dugc minh hoa bing vi du 1a quy trinh
didu ché Chét trung gian 88, 4-(2,2,2- trlﬂoetyl) 1-oxa-3,8-diazaspiro[4. S]decan 2-on
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Diisopropyl amin (12,8g, 126,98 mmol) dugc hoa tan trong THF (100ml) va lam
lanh dén -78°C trong khi quyén nito. n-butyl lithi (79,3ml, 126,98mmol, 1,6M trong
THF) dugc bd sung nho giot vao va hdn hop phan tng nay duoc khudy & -78°C trong
thoi gian 1 gid. Etyl 4,4,4-triflobutanoat (16,2g, 95,23mmol) duoc bd sung trong thoi
gian 30 phut, sau d6 hén hgp phan ting duogc khudy & -78°C trong thoi gian 1 gid. N-
benzyl piperidon (15g, 79,36mmol) dugc bd sung nhé giot vao va hdn hop phan tng
nay dugc khudy & -78°C trong thoi gian 30 phut. Hon hop phan tmg nay duoc ti bing
dung dich bdo hoa chira NH4Cl (200ml), pha lodng bang nudc (500ml) va chiét bing
EtOAc (3 x 200ml), cac 16p hitu co két hop duoc 1am khé bing (Na2SO4) va cac dung
moi duoc loai bd trong chan khong. Cin duoc tinh ché theo phuong phap sic ky cot
(pha thudng, silicagel trung tinh, 60 dén 120 mesh, 0% dén 25% EtOAc trong hexan)
d tao ra etyl 2-(1-benzyl-4-hydroxypiperidin-4-yl)-4,4,4-triflobutanoat (24,0g, 84,2%)
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¢ dang gbm mau vang.
LCMS (phuong phap F): m/z 360 M+H)" (ES*), & 1,75 phut, UV hoat tinh
Etyl 2-(1-benzyl-4-hydroxypiperidin-4-yl)-4,4,4-triflobutanoat (24,0g,
66,85mmol) va 85% hydrazin hydrat (200ml) duoc hoa tan trong etanol (100ml). Hon
hop phén ting nay duge hdi luu va 4 khudy & 100°C trong thoi gian 72 gid. Hdn hop
phdn Umg nay dugc co trong chan khong dé tao ra san phim thé 2-(1-benzyl-4-
hydroxypiperidin-4-yl)-4,4,4-triflobutanhydrazit (28,0g) ¢ dang gdbm mau vang. San
phim thd dugc sir dung & bude tiép theo khong cén tinh ché.
LCMS (phuong phép F): m/z 346 (M+H)" (ES™), & 1,41 phit, UV hoat tinh
2-(1-benzyl-4-hydroxypiperidin-4-yl)-4,4,4-triflobutanhydrazit ~ tho  (28g,
81,1mmol) dugc hoa tan trong nude (200ml), dugc axit hoa bang dung dich HCl ddm
dic va lam lanh dén 0°C. NaNO; (16,7g, 243,2mmol) trong nudce (50ml) duge bd sung
vao & 0°C va hdn hop phan tmg nay dugc phép khudy & 60°C trong thoi gian 1 gi0. Phan
tmg dugc kiém hoéa bang dung dich NaOH 20%, pha lodng bang nudc (500ml) va chiét
bang EtOAc (3 x 200ml), céc 16p hitu co két hop dugc 1am kho bing (Naz2SO4) va céc
dung méi duoc loai bo trong chan khong. Cén dugc tinh ché theo phuwong phép séc ky
cot (pha thuong, silicagel trung tinh, 60 dén 120 mesh, 0% dén 3,0% MeOH trong
diclometan) dé tao ra 8-benzyl-4-(2,2,2-trifloetyl)-1-oxa-3,8-diazaspiro[4.5]decan-2-on
(1,2g, 4,5%) & dang rin mau vang.
LCMS (phuong phép F): m/z 329 (M+H)" (ES"), & 1,48 phut, UV hoat tinh
8-Benzyl-4-(2,2,2-trifloetyl)-1-oxa-3,8-diazaspiro[4.5]decan-2-on (1,2g,
3,65mmol) dugc hoa tan trong metanol (30ml). Pd/C (300mg, 10% Pd/C 50% hoi 4m)
dugc bd sung vao va hdn hop phan tng nay dugc khudy trong méi truong hydro nguyén
ttr (1atm) & 50°C trong thoi gian 2 gio. Hon hop phan tmg nay duogc loc qua xelit va cac
dung mdi dugc loai bd trong chan khong. San phim tho dwoc nghién ciing véi dietyl ete
dé tao ra Chéat trung gian 88 1a 4-(2,2,2-trifloetyl)-1-oxa-3,8-diazaspiro[4.5]decan-2-on
(0,75g, 88,2%) & dang rin mau vang
Céc dit liéu vé hop chit néu & & muc nay dugce thé hién trong Bang 2.
Chu trinh 13
Quy trinh dién hinh dé didu ché piperidin, nhu dugc minh hoa bing vi du 13 quy trinh
diéu ché Chét trung gian 88, 1-propyl-1,2,8-triazaspiro[4.5]decan-3-on.HCI

-60-



25040

b_$o

YR
0 0 O_ o~ o NH,NH, © o
o= ~ 1@ e X
N - > <
ol< NaH _/<ol< HN N o_X<
Chit trung gian 38
propionaldehyt, yde,
NaCNBH,
ow 4,0M HCl trong dioxan Ow _{0
NH N
HN‘N\\\ HCl HN*N\\\ ol<
Chét trung gian 88

Natri hydrua trong diu khoang (60%, 11,9g, 297mmol) dugc hoa tan trong DMF
(200ml) va metyl 2-(dimetoxyphosphoryl)axetat (52,0g, 286mmol) dugc bd sung nho
giot vao & 0°C. Hon hop phan ting nay dugc khudy & 0°C trong thoi gian 20 phut, sau
doé tert-butyl 4-oxopiperidin-1-carboxylat (45,5g, 228mmol) trong DMF (100ml) duoc
b6 sung nho giot vao & 0°C. Hbn hop phan Gng nay duge khudy & nhiét do trong phong
trong thoi gian 2 gid, sau d6 dugce pha lodng bang nuée da (20ml), loc va cac dung méi
duoc loai bd trong chan khdng dé tao ra ert-butyl 4-(2-metoxy-2-oxoetyliden)piperidin-
1-carboxylat (42,5g, 72,9%) & dang rdn mau vang.

LCMS (phuong phap F): m/z 256 (M+H)" (ES*), & 2,47 phut, UV hoat tinh

Tert-butyl 4-(2-metoxy-2-oxoetyliden)piperidin-1-carboxylat (3,0g, 11,8mmol)
duogc hoa tan trong EtOH (20ml) va hydrazin hydrat (1,1ml, 23,5mmol) dugc bd sung
vao va hdn hop phan ung nay dugc khudy & 80°C trong thoi gian 8 gid. Hon hop phan
ing nay duoc phan bd gitta nude (150ml) va EtOAc (120ml), 16p nude duge chiét tiép
bang EtOAc (2 x 120ml), c4c 16p hitu co duge két hop dugc rira bing nurde mubi (100mi)
va lam kho bang (Na2SO4). Cac dung moéi dugce loai bd trong chan khdng va cin duogc
tinh ché theo phuong phép séc ky cot (silic dioxit thong thuong, kich thudc mesh: 60
dén 120, 4,0% dén 10,0% MeOH trong DCM) dé tao ra tert-butyl 3-oxo-1,2,8-
triazaspiro[4.5]decan-8-carboxylat (1,78g, 59,3%) & dang rin mau tring.

LCMS (phuong phéap F): m/z 256 (M+H)* (ES*), & 1,70 phut, UV khong hoat tinh

Tert-butyl 3-oxo-1,2,8-triazaspiro[4.5]decan-8-carboxylat (500mg, 1,96mmol),
hoa tan trong MeOH (10ml). Propionaldehyt (0,2ml, 2,16mmol) va trietylamin (0,8ml,
5,88mmol) dugc bd sung vio, hdn hop phan tmg nay dwoc khudy & 45°C trong thoi gian
3 gid. NaCNBH3 (370mg, 5,88mmol) dugce bd sung timg phan vao va hdn hop phan tng
niy dugc khudy & nhiét d6 trong phong trong thoi gian 17 gio. Cac dung mdi dugc loai

bd trong chan khdng va cén dugce phan b gitta H>O (100ml) va EtOAc (80ml), 16p nudce
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duogc chiét biang EtOAc (2 x 80ml), cac 16p hiru co dugc két hop, rira bing nude mubi
(100ml) va lam khd bang (Na2SOs). Céc dung méi duge loai bo trong chan khong va
cin duoc tinh ché bang cach nghién v6i hexan (3 x 3ml) dé tao ra tert-butyl 1-propyl-3-
ox0-1,2,8- triazaspiro[4.5]decan-8-carboxylat (560mg, 96,2%) & dang gdbm mau vang.
LCMS (phuong phép E): m/z 298 (M+H)" (ES™), & 3,72 phut, UV khong hoat tinh

Tert-butyl 1-propyl-3-oxo-1,2,8-triazaspiro[4.5]decan-8-carboxylat (610mg,
2,05mmol) dugc hoa tan trong 1,4-dioxan (3ml) va 4,0M HCIl trong dioxan (Sml) dugc
bd sung nho giot vao, hdn hop phan tmg nay dugce khudy & 25°C trong thoi gian 16 gio.
Céc dung mdi duge loai bo trong chan khong va cin dugc tinh ché bang cach nghién
v6i EtO (3 x 3ml) dé tao ra Chét trung gian 88 1a 1-propyl-1,2,8-triazaspiro[4.5]decan-
3-on. HCI, (470mg, 98,3%) & dang rin mau tring duc.

Céc dit liéu vé& hop chét néu & dé muc nay duoc thé hién trong Bang 2.
Céc quy trinh téng hop chung:
Chu trinh a
Quy trinh dién hinh dé diéu ché piperidin théng qua amin héa khir NaCNBH; nhu duoc
minh hoa bang vi du 1a quy trinh diéu ché hop chat theo Vi du 2-2, etyl 3-(3-0x0-2,8-
diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat

o =<EN _{ N OMNH ZnCl, NaCNBH,, - OMN _@N _{_\

\ HCl MeOH
Chét trung gian 17 Chét trung gian 1 Hop chét theo Vi dy 2-2

2,8-diazaspiro[4.5]decan-3-on.HCI (0,40g, 1,78mmol) dugc hoa tan trong MeOH (3ml)
va xtr Iy bing K2C0s (0,49g, 3,55mmol) trong lwong nudce t6i thidu dé loai mudi. Hon
hop nay dugc c6 trong chan khong. Can va etyl 3-oxo-8-azabixyclo[3.2.1]octan-8-
carboxylat (0,35g, 1,78mmol) dugc hoa tan trong MeOH (8ml) va kém clorua (0,73g,
5,33mmol) dugc bd sung vao. Hn hop phan ting nay duoc khudy & 50°C, trong khi
quyén nito, trong thoi gian 2 gio, sau d6 dwoc giam nhiét d6 dén nhiét d6 trong phong
va NaCNBHj (0,23g, 3,55mmol) duoc bd sung vao. Hén hop phan ting nay duoc khudy
& 50°C trong khi quyén nito trong thoi gian 16 gid. Hdn hop phan tmg nay dwoc giam
nhiét 46 dén nhiét d6 trong phong va xit ly bz‘?lng dung dich NaHCOs bao hoa, dung méi
hiru co duoc loai bo trong chan khong va 16p nude duoc chiét bing DCM (2 x 10ml)
cac 16p hitu co duge két hop va rira bing nudc mudi (10ml) va 1am khé bang cach cho

qua khay tach pha do Biotage cung cdp. Céc dung mdi dugc loai bé trong chan khéng,
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va cgn dugc tinh ché theo phuong phép séc ky cot (pha thudng, [khay do Interchim cung
cép cot Puriflash 15 silic dioxit HP-silica 15u 40G, 30ml mdi phut, gradien 0% dén 10%
MeOH trong DCM]) d tao ra chit déng phan 1 theo Vi du 2-2 1 etyl 3-(3-0x0-2,8-
diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat (16mg, 2,5%) & dang
rin mau tring duc va chdt ddng phén 2 theo Vi du 2-2 la etyl 3-(3-0x0-2,8-
diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat (lomg, 1,7%) & dang
rin mau tring duc.

Céc dit liu vé cac chit dong phan 1 va 2 dugc thé hién trong Bang 3.
Chu trinh b '
Quy trinh dién hinh dé diéu ché piperidin thong qua amin héa khir NaCNBH3 nhu duge
minh hoa bang vi du 14 quy trinh diéu ché hop chét theo Vi du 2-8, etyl 3-(1-etyl-3-oxo-
2,8-diazaspiro[4.5]decan-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat

o =‘<EN _(Z . OE-IT\I/>>CNH ZnCl, NaCNBH,, O;FN/>><__/_\N _@N _/<Z
N\ Hel NEt,, MeOH A\

Chét trung gian 1 Chét trung gian 3 Hop chit theo Vi du 2-8

1-etyl-2,8-diazaspiro[4.5]decan-3-on.HCI (0,1g, 0,55mmol), etyl 3-oxo-8-
azabixyclo[3.2.1]octan-8-carboxylat (0,2g, 0,60mmol), EN (0,38ml, 2,74mmol) va
ZnCl; (0,04g, 0,03mmol) dugc hoa tan trong MeOH (5ml) trong khi quyén N, va khudy
& 60°C trong thoi gian 16 gid. Hon hop phan tng duoc 1am lanh dén 0°C va NaCNBH;
(0,17g, 2,74mmol) duoc bd sung timg phan vao, hdn hop phan tng nay dwoc khudy
trong khi quyén N2 & 60°C trong thoi gian 16 gio. Cac dung méi dugc loai bo trong chan
khong va cin duge phan bé gitta nude (50ml) va EtOAc (30ml), 16p nude duoc chiét
tiép bang EtOAc (2 x 30ml); cac 16p hitu co duge két hop va rira bang nuéc mubdi, sau
d6 dugc 1am kho bang (Na»SO4). Cac dung mdi duge loai bo trong chan khong va cén
dugc tinh ché theo phuong phép sic ky 16ng cao 4p diu ché dao pha (Durashell, 250 x
21,2mm, 5um, 13ml mdi phut, gradien 30% dén 100% (hon 28 phut), sau d6 100% (3
phut) Axetonitril trong 50% Axetonitril/nudc (0,1% amoniac)) d tao ra chit ddng phan
1 theo Viduy 2-8 1a etyl 3-(1-etyl-3-ox0-2,8-diazaspiro[4.5]decan-8-yl)-8-azabixyclo -
[3.2.1]octan-8-carboxylat (0,03g, 15,1%) & dang rén khong mau va chit ddng phan 2
theo Vi du 2-8 1a etyl 3-(1-etyl-3-oxo-2,8-diazaspiro[4.5]decan-8-yl)-8- azablxyclo
[3.2.1]octan-8-carboxylat (0,006g, 3,1%) & dang rin khong mau.

Céc dit liéu vé ca hai chét déng phén duoc thé hién trong Bang 3.
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Chu trinh ¢

Quy trinh dién hinh d& diéu ché piperidin thong qua amin héa kht natri
triaxetoxybohydrua trong DMF nhu dugc minh hoa bang vi du 13 quy trinh diéu ché hop
chat theo Vi du 3-2, etyl 5-(2-oxo0-1-o0xa-3,8-diazaspiro[4.5]dec-8-yl)-2-azabixyclo
[2.2.2]octan-2-carboxylat

DIPEA

0 ' Oy 0 0
T+ O 222 O
HN NH o STAB HN o
Hel A\ ' ] \
Chat trung gian 8 Chat trung gian 25 Hop chat theo Vi du 3-2

1-Oxa-3,8-diazaspiro[4.5]decan-2-on hydroclorua (0,10g, 0,52mmol) va etyl 5-
oxo0-2-azabixyclo[2.2.2]octan-2-carboxylat (0,10g, 0,51mmol) dugc tron trong DMF
(5ml) & nhig¢t d0 trong phong. DIPEA (0,18ml, 1,0mmol) va AcOH (0,044ml,
0,77mmol) dugc bd sung vao, tiép theo 14 STAB (0,32g, 1,5mmol). Hn hop phan mg
nay duoc khudy trong khi quyén nito & 45°C trong thoi gian 3 ngay va ¢ 60°C trong thoi
gian 1 ngdy, cic dung mdi dugc loai bd trong chan khong. Cin duoc tinh ché theo
phuong phap sic ky cot (pha thuong, [khay SNAP KP-sil 25g do Biotage cung cép,
40pm dén 63um, 60A, 30ml mdi phat, gradien 0% dén 10% dung moi A trong DCM
hon 10 1an thé tich cot, sau d6 14 dung méi A ding dung méi 10% trong DCM trong 5
1an thé tich cot, khi dung méi A chira 10% (7M NHi/MeOH) trong MeOH]) dé tao ra
hén hop gém cac chat ddng phan khéng dbi quang. Hon hop nay dugc tinh ché theo
phuong phap séc ky long cao ap diéu ché dao pha (Phenomenex Gemini-NX 5um C18
110A Axia cdt, 100 x 30mm, rira gii bing 15% dén 55% MeCN/dung méi B trong thoi
gian hon 14,4 phit & luu tbc 30ml/phut [khi dung m6i B chtra 0,2% (28% NHs/H,0)
trong H,0] va gom céc phan doan bang cach theo ddi & 205nm) d tao ra chit ddng phén
1 theo Vi du 3-2 1a etyl 5-(2-oxo-1-oxa-3,8-diazaspiro[4.5]dec-8-yl)-2-azabixyclo
[2.2.2]octan-2-carboxylat (0,074g, 43%) & dang rin khong mau va chit ddng phén 2
theo Vi du 3-2 la etyl 5-(2-oxo-1-oxa-3,8-diazaspiro[4.5]dec-8-yl)-2-azabixyclo
[2.2.2]octan-2-carboxylat (0,023g, 13%) & dang rén khong mau.

Céc dit ligu vé chit ddng phan 1 va chét ddng phén 2 duoc thé hién trong Béng 3.
Chu trinh d
Quy trinh dién hinh d& diéu ché piperidin thong qua amin hoéa khir natri
triaxetoxybohydrua nhu dwgc minh hoa bing vi du 1 quy trinh didu ché hop chit theo
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Vi du 5-2, prop-2-yn-1-yl 3-(3-oxo-2,8-diazaspiro[4.5]dec-8-yl)-9-azabixyclo[3.3.1]

nonan-9-carboxylat

0 o 0o
o 0 N—4 STAB N N—
DO+ X2 \Wm@ a\

Chét trung gian 1 Chét trung gian 30 Hop chét theo Vi du 5-2

2,8-diazaspiro[4.5]decan-3-on (0,12g, 0,75mmol) va prop-2-yn-1-yl 3-o0x0-9-
azabixyclo[3.3.1]nonan-9-carboxylat (0,17g, 0,75Smmol) dugc hoa tan trong DCE
(7,5ml) & nhiét do trong phong va titan isopropoxit (0,66ml, 2,25mmol) duoc bd sung
vao. Hon hgp phan tng nay dugc lam ting nhiét d6 d& hoi lwu trong khi quyén Nj trong
thdi gian 16 gio, sau d6 dugc 1am ngudi dén nhiét do trong phong. STAB (0,80g,
3,75mmol) dugc bd sung vao, hdn hop phan g dugc 1am néng lai d& hdi luu trong thoi
gian 16 gid, sau d6 dugc lam ngudi dén nhiét d6 trong phong. Hdn hop phan tmg duogc
t6i bang bd sung dung dich NaHCOj3 béo hoa (10ml), pha lodng bing DCM (10ml), sau
d6 duoc loc qua dém xelit. Cac 16p dugc tach va 16p nude duogce chiét bing DCM (4 x
20ml). Céc 16p hitu co duge két hop va rira bing nuée mudi, sau d6 duoc sy kho bang
(MgSOs). Cac dung méi duge loai bd trong chan khong, va cin dugc tinh ché theo
phuong phép sic ky cot (pha thuong, [khay SNAP KP-sil 25g do Biotage cung cép,
40pm dén 63pm, 60A, 27ml mdi phut, gradien 1% dén 10% MeOH trong DCM]) dé tao
ra hdn hop khong phan téch dugc gdm céc chit dong phan khong dbi quang. Hn hop
ndy dugc tinh ché theo phuong phdp sic ky 1ong cao 4p diu ché déo pha (cdt
Phenomenex Gemini-NX Sum C18 110A Axia, 100 x 30mm, rira giai bang 15% dén
35% MeCN/dung méi B hon 14,4 phut & 30ml/phut [khi dung méi B chira 0,2% (28%
NH3/H20) trong H>0] va gom céc phan doan bang cach theo ddi & 205nm) d8 tao ra
chit dong phan 1 theo Vi du 5-2 1a prop-2-yn-1-yl 3-(3-o0x0-2,8-diazaspiro[4.5]dec-8-
yl)-9-azabixyclo[3.3.1]nonan-9-carboxylat (0,02g, 7%) & dang rin khong mau va chit
dong phén 2 theo Vi du 5-2 14 prop-2-yn-1-yl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-y1)-9-
azabixyclo[3.3.1]nonan-9-carboxylat (0,03g, 11%) & dang rin khong mau.

Céc dit liéu v& ca hai chat ddng phén duoc thé hién trong Bang 3.

Chu trinh e
Quy trinh dién hinh dé diéu ché piperidin théng qua amin héa kher natri

triaxetoxybohydrua, khir bao vé& Boc va tao ra etylcarbamat nhu duge minh hoa bang vi
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du 1a quy trinh diéu ché hop chit theo Vi du 5-1, etyl 3-(3-ox0-2,8-diazaspiro[4.5]dec-
8-yl)-9-azabixyclo[3.3.1]nonan-9-carboxylat

0 STAB 0 o
OMNH ¥ oz@N_«‘D% TiOPr), mN-@N_qol<

Chét trung gian 1 Chét trung gian 28

1.HCI trong dioxan
0]
2.0cM, NEt, I~

O\ 0
A XD
] \
Hop chat theo Vi du 5-1

2,8-diazaspiro[4.5]decan-3-on  (0,15g, 1,0mmol) va fert-butyl 3-o0x0-9-
azabixyclo[3.3.1]nonan-9-carboxylat (0,25g, 0,1,05mmol) dugc hoa tan trong DCE
(10,0ml) ¢ nhiét d6 trong phong va titan isopropoxit (0,89ml, 3,0mmol) dugc bd sung
vao. Hon hop phan tng nay dugc khudy qua dém & nhiét d6 hdi luu trong N», sau d6
dugc gidm nhiét 46 dén nhiét do trong phong. STAB (1,06g, 5,0mmol) duoc bd sung
vao, hdn hgp phan tmg niy dugc 1am néng lai dé hdi luu, duy tri qua dém va sau d6
dugc giam nhiét 49 dén nhiét do trong phong. Hbn hop phan tmg dugc t6i bing cach bd
sung dung dich NaHCO3 béo hoa (10ml) vao, pha lodng bang DCM (10ml), sau d6 dugc
loc qua dém xelit. Cac 16p dugc tich va 16p nude duge chiét béng DCM (4 x 20ml). Cac
16p hitu co duoe két hop va rira bing nude mudi, sau d6 duogc sy kho bing (MgSOs).
Céc dung méi dugc loai bd trong chan khong dé tao ra tert-butyl 3-(3-oxo-2,8-diazas-
piro[4.5]dec-8-yl)-9-azabixyclo[3.3.1]nonan-9-carboxylat thd ma dugc sit dung khong
cén tinh ché.

LCMS (phuong phép C): m/z 378 (M+H)" (ES™), & 1,54 phut, UV hoat tinh.

Tert-butyl  3-(3-ox0-2,8-diazaspiro[4.5]dec-8-yl)-9-azabixyclo[3.3.1]nonan-9-
carboxylat (0,38g, duoc cho la 1,0mmol) dugc hoa tan trong DCM (10ml), 4,0M HCI
trong 1,4-dioxan (1,25ml, 5,0mmol) duoc bd sung vao va hdn hop phan tmg nay dugc
khudy & nhiét d6 trong phong trong thoi gian 18 gi¢. Cac chat bay hoi dugc loai bo trong
chan khong, cdn dugc hoa tan trong DCM (10ml), EtsN (0,70ml, 5,0mmol) va etyl
clorofomat (143pl, 1,50mmol) duoc bd sung nhé giot vao va dung dich duoc khuéy o
nhiét d¢ trong phong trong thoi gian 18 gid. Sau d6, hdn hop nay dugc rét vao dung
dich NaHCO3 bao hoa (20ml), chiét bing DCM (4 x 20ml), c4c 16p hitu co dugc két hop

va rira bing nudc mudi, sau d6 dugc siy kho bang (MgS04). Céc dung méi dugce loai
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bo trong chan khong va cin dugc tinh ché theo phuong phap sic ky cot (pha thuong,
[khay SNAP KP-sil 25g do Biotage cung cap, 40um dén 63um, 60A, 27ml mdi phut,
gradien 1% dén 10% MeOH trong DCM]) d& tao ra hn hop khéng phén tach dugc gdm
cac chit ddng phan khong dbi quang. Hon hop ndy duoc tinh ché theo phuong phép séc
ky 16ng cao 4p diéu ché d4o pha (c6t Phenomenex Gemini-NX 5pm C18 110A Axia,
100 x 30mm, rtra giai bing 20% dén 30% MeCN/dung méi B hon 14,4 phit & 30ml/phut
[khi dung mdi B chtra 0,2% (28% NH3/H20) trong H,0] va gom céc phan doan bing
céch theo ddi & 205nm) dé tao ra chit ddng phan 1 theo Vi du 5-1 1a etyl 3-(3-o0x0-2,8-
diazaspiro[4.5]dec-8-yl)-9-azabixyclo[3.3.1]nonan-9-carboxylat (0,02g, 6%) & dang rén
khong mau va chét ddng phan 2 theo Vi du 5-1 1 etyl 3-(3-ox0-2,8-diazaspiro[4.5]dec-
8-y1)-9-azabixyclo[3.3.1]nonan-9-carboxylat (0,01g, 3%) & dang rén khong mau.

Céc dit liu VéCé hai chét ddng phan dugc thé hién trong Bang 3.
Chu trinh f
Quy trinh dién hinh dé diéu ché piperidin thong qua amin héa khit NaCNBH3, khir bao
vé Boc va tao ra etylcarbamat nhu duge minh hoa bang vi du 14 quy trinh diéu ché hop
chit theo Vi du 7-1, etyl 6-(2-oxo-1-o0xa-3,8-diazaspiro[4.5]dec-8-yl)-3-azabixyclo
[3.2.1]octan-3-carboxylat

O 0
(o] o) O:@ ZnCIZ’ MeOH MN@
+ No O~ HN N._©
X Y b Y

ol X NaCNBH,, 50°C

Chét trung gian 8 Chét trung gian 35

1.HCl trong dioxan
(0]
2.0CM, NEt,, I~

OI\O)CN@IO\/
Hop chét theo Vi dy 7-1

1-Oxa-3,8-diazaspiro[4.5]decan-2-on. HCI (0,15g, 0,76mmol) dugc hoa tan trong
MeOH (3ml) va xit ly bang K2CO;3 (0,11g, 0,76mmol) trong lwong nudce tdi thidu dé loai
mubi. Cac dung méi duge loai bd trong chin khong va ciin duge hoa tan trong MeOH
(8ml) va etyl-6-ox0-3-azabixyclo[3.2.1]octan-3-carboxylat (0,15g, 0,76mmol) va ZnCl,
(0,31g, 2,28mmol) dugc bd sung vao. Hén hop phan tmg nay duoc khudy & 50°C trong
N trong thoi gian 2 gid, sau d6 dugc giam nhiét d6 dén nhiét d6 trong phong va
NaCNBH; (0,10g, 1,52mmol) duoc bd sung vao. Hon hop phan {mg nay dugc khudy &
50°C trong N trong thdi gian 16 gid, sau d6 duoc giam nhiét o dén nhiét do trong
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phong va duoc t6i bang dung dich NaHCOs bio hoa (10ml). Cac dung mdi duoc loai bo
trong chan khong va 16p nude dugce rira bing DCM (2 x 10ml) céc 16p hitu co duge két
hop va rira bing nuée mudi, sau d6 duge siy kho bing cach cho qua khay tach pha do
Biotage cung cép. Céc dung mdi dugc loai bo trong chan khong va can duge tinh ché
theo phuong phap sic ky cot (pha thuong, [khay SNAP KP-sil 10g do Biotage cung c4p,
40pm dén 63um, 60A, 12m1 mdi phut, gradien 0% dén 10% MeOH trong DCM]) thanh
tert-butyl 6-(2-oxo0-1-oxa-3,8-diazaspiro[4.5]dec-8-yl)-3-azabixyclo[3.2.1]octan-3-
carboxylat (6,0mg, 2,2%) & dang gom khong mau
LCMS (phuong phap D): m/z 366 (M+H)" (ES™), & 1,76 phit, UV khong hoat tinh.

Tert-butyl 6-(2-oxo0-1-o0xa-3,8-diazaspiro[4.5]dec-8-yl)-3-azabixyclo[3.2.1]
octan-3-carboxylat (6,0mg, 0,016mmol) dugc pha lodng trong 4,0M HCI trong 1,4-
dioxan (3ml) va khudy & nhiét d¢ trong phong trong N> trong thoi gian 16 gid. Cac dung
moi dugc loai bo trong chan khong va cén dugce hoa tan trong DCM (4ml) va lam lanh
dén 0°C trong N, EtzN (5mg, 0,048mmol) va etyl clorofomat (4mg, ‘0,032mmol) duogc
b6 sung vao va hdn hop phan tng nay dugc khudy & nhiét d6 trong phong trong N> trong
thoi gian 16 gio. Hon hop phan tmg nay duoc phé lodng bang DCM (10ml) va rira bing
dung dich NaHCO3 bdo hoa (20ml), 16p nude duge chiét bang DCM (2 x 15ml), cac 16p
hitu co dugce két hop va rira bang nuéc mudi, sau d6 dugc siy kho bing cach cho qua
khay tach pha do Biotage cung cdp. Cac dung méi duoc loai bo trong chan khong va can
duoc tinh ché theo phuong phép séc ky 1ong cao 4p didu ché dao pha (¢t Phenomenex
Gemini-NX Sum CI8 110 A Axia, 100 x 30mm, rira giai bing 20% dén 50%
MeCN/dung mdi B hon 14,4 phut & 30ml/phut [khi dung mé6i B chia 0,2% (28%
NH3/H20) trong H>0] va gom cac phan doan bing cach theo ddi & 205nm) dé tao ra
chit déng phan 1 theo Vi du 7-1 14 etyl 6-(2-oxo-1-oxa-3,8-diazaspiro[4.5]dec-8-y1)-3-
azabixyclo[3.2.1]octan-3-carboxylat (0,84mg, 15%) & dang gdm khong mau.

Céc dit liéu vé hop chit nay dugc thé hién trong Bang 3.
Chu trinh g
Quy trinh dién hinh dé diéu ché piperidin thong qua amin héa khir NaCNBH; nhu duge
minh hoa bang vi du 1a quy trinh diéu ché hop chét etyl 3-(2-oxo-4-(pyridin-2-ylmetyl)-
1-oxa-3,8-diazaspiro[4.5]decan-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat theo Vi du
2-23
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ZnCl,, NaCNBH,, HT N—@N—/{
- o
MeOH (= A
N—?

Chét trung gian 82 Hop chét theo Vi dy 2-23

<O+

Chét trung gian 17

ZnCl> (0,17g, 1,21mmol) dugc bd sung vao dung dich chtra 4-(pyridin-2-yl-
metyl)-1-oxa-3,8-diazaspiro[4.5]decan-2-on (0,10g, 0,41mmol) va etyl 3-oxo-8-
azabixyclo[3.2.1]octan-8-carboxylat (0,80g, 0,41mmol) trong MeOH (5ml),. H8n hop
phan tng nay dugc khudy & 60°C, trong khi quyén Na, trong thoi gian 6 gid, sau do
duoc giam nhiét d6 dén nhiét d6 trong phong va NaCNBH3 (0,08g, 1,21mmol) duoc bd
sung vao. Hon hop phan tmg nay dugc khudy & 60°C trong khi quyén nito trong thoi
gian 16 gid. Hon hop phén tng nay dugc giam nhiét do d&én nhiét d6 trong phong, dung
moi dugc loai bo trong chan khong va can dugce phan bd gitta dung dich NaHCO3 béo
hoa (10ml) va DCM (10ml), 16p nuée duge rira tiép bing DCM (2 x 10ml). Cac 16p hitu
co dugce két hop va rira bing nuéc mudi, 1am kho bing (Na2SO4) va cac dung méi duge
loai b trong chan khong. Cin dugc tinh ché theo phwong phép séc ky cot (pha thudng,
silicagel (100 dén 200 mesh), gradien 2% dén 5% MeOH trong DCM] dé tao ra etyl-3-
(2-0x0-4-(pyridin-2-ylmetyl)-1-oxa-3,8-diazaspiro[4.5]decan-8-yl)-8-azabixyclo  [3.-
2.1]octan-8-carboxylat theo Vi du 2-23 & dang hdn hop gdm céc chét ddng phén khong
ddi quang (32mg, 20%) & dang rin mau tring.

Cac dit liéu vé hop chét theo Vi du 2-23 dugc thé hién trong Bang 3.

Chu trinh h
Quy trinh dé diéu ché hop chét theo Vi du 2-24, etyl (3-endo)-3-(2-hydroxy-3-0x0-2,8-
diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat

Pd/C, NH,
O e OO0
MeOH

Chét trung gian 64 Hop chét theo Vi dy 2- 24
Dung dich chtra etyl (3-endo)-3-[4-(2-etoxy-2-oxoetyl)-4-(nitrometyl)piperidin-
1-yl]-8-azabixyclo[3.2.1]octan-8-carboxylat (2,00g, 4,87mmol) trong MeOH khan
(30ml) dugc phan chia déu giita 4 lo c6 dung tich 20 ml (4 x 20ml) dung duogc trong vi
song. Dung dich dugc loai bo khi béng nito va sau d6 10% paladi trén cacbon (0,13mg,
1,21mmol) va amoni format (1,54g, 24,20mmol) duogc bd sung vao. Cac 1o nay duoc bit
kin va khudy & nhiét d6 trong phong trong thoi gian 4 gid. Bén hdn hop phan tng duoc

két hop va loc qua dém xelit trong khi quyén nito, va cac dung mo6i dugc loai bo trong
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chan khéng. Cin dugc tinh ché theo phwong phép sic ky léng cao ap didu ché dao pha
[Gemini- NX C18, 5u, 100 x 30mm, 30ml mdi phut, 5% dén 35% MeCN/nudc + 0,2%
amoniac (dung dich amoniac 28%) dé tao ra Vi du 2-24, 8-[8-(etoxycarbonyl)-8-azabi-
xyclo[3.2.1]oct-3-yl]-3-0x0-2,8-diazaspiro[4.5]decan-2-olat (0,90g, 52,5%) & dang rin
mau tréng.
Cac dit liéu vé& hop chit néu & d& muc nay duoc thé hién trong Bang 3.

Chu trinh i

Quy trinh dién hinh dé diéu ché piperidin théng qua N-alkyl héa nhu dugc minh hoa
bang vi du 1a quy trinh didu ché hop chét etyl 3-(3 -0x0-2-propyl-2,8-diazaspiro[4.5]dec-
8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat theo Vi du 2-25

OMN @N _/<O DMF, NaH /\imN@N—-’(Z_\

O_\ N"pr
Hop chttheo Vidy2-2  Chét trung gian 73 Hop chét theo Vi du 2-25

Etyl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-
carboxylat (0,20g, 0,59mmol) dugc hoa tan trong DMF (5,0ml). NaH (60%) (0,071g,
1,78mmol) dugc bd sung vao & 0°C va hdn hop phan tmg nay duge khudy & 0°C trong
thoi gian 30 phut. 1-brompropan (0,11g, 0,89mmol) dugc bd sung vao va hdn hop phan
mg ndy dugc khudy & nhiét do trong phong trong thdi gian 1 gid. Hn hop phéan ung
dugce ti bing bd sung nude (20ml) va chiét bang EtOAc (150ml), 16p nude duoc chiét
tiép bang EtOAc (2 x 15ml); cac 16p hitu co duge két hop va rira bing nudc mubi, sau
dé duoc lam kho bé.ng (Na2SO4). Cac dung méi dugce loai bo trong chan khdng, va cin
duoc tinh ché theo phwong phép séc ky 1ong cao 4p didu ché dao pha [X-Bridge, 150 x
19mm, Spm, 12ml m3i phit, dédng dung moi 29% (trong thdi gian 20 phut), sau d6 100%
(4 phut) MeCN trong 50% MeCN/nuée (0,1% amoniac)] dé tao ra etyl 3-(3-oxo0-2-
propyl-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat theo Vi du
2-25 (14,5mg, 6,5%) & dang ran khong mau.

Céc dit liéu v& hop chét néu & dé muc nay duoc thé hién trong Bang 3.

Chu trinh j

Quy trinh dién hinh dé diéu ché piperidin thong qua viéc tao ra carbamat, nhu dugc minh
hoa bing vi du 1a quy trinh diéu ché hop chit (1,1-2Hyetyl 3-(3-ox0-2,8-
diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat theo Vi du 2-30
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DMF
Chét trung gian 58 CH,CD,0H  Hop chét theo Vi du 2-30
Chat trung gian 60

4-Nitrophenyl 3-(3-ox0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-

0 o}
OO0 oy s OO

8-carboxylat (100mg, 0,24mmol) dugc hda tan trong DMF khan (3ml) va huyén phu
natri hydrua 60% trong dau khoang (47mg, 1,18mmol) dugc bd sung vao. Hn hop phan
mg nay dugc khudy & nhiét do trong phong trong khi quyén nito trong thdi gian 10
phut. Etanol-1,1-d> (57mg, 1,18mmol) duoc bd sung vao va hdn hop phan tng nay duoc
khudy qua dém & nhiét d trong phong trong khi quyén nito. Nu6c (1ml) duge b sung
vao hdn hop phéan tng nay va céc dung mdi duge loai béd trong chan khéng. Cin duoc
phan bd gitta DCM (10ml) va dung dich nudc NaHCO; bio hoa (10ml), 16p nude duge
chiét bang DCM (2 x 10ml). Céc chit hitu co két hop duogc siy kho bing cach cho qua
khay tach pha do Biotage cung cip va cac dung mdi dugce loai bo trong chan khong. Cin
duoc tinh ché theo phuong phap séc ky cot (pha thudong, [Khay SNAP KP-sil 10g do
Biotage cung cap, 40um dén 63um, 60A, 12ml mdi phut, gradien 0% dén 10% MeOH
trong DCM]) d tao ra chéat déng phan 1 theo Vi du 2-30 1a (1,1-2Hy)etyl 3-(3-0x0-2,8-
diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat, (11mg, 14%) & dang
gdém mau vang nhat va chit ddng phan 2 theo Vi du 2-30 1a (1,1-2Hy)etyl 3-(3-0x0-2,8-
diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat, (18mg, 23%) & dang
gom mau vang nhat.

Céc dit lidu vé ca hai chit ddng phan nay duoc thé hién trong Bang 3.
Chu trinh k
Quy trinh dién hinh dé diéu ché piperidin théng qua amin héa khir natri
triaxetoxybohydrua trong DMF nhu dugc minh hoa bang vi du 13 quy trinh diéu ché etyl
5-(3-ox0-2,8-diazaspiro[4.5]dec-8-yl)-2-azabixyclo[2.2.2]octan-2-carboxylat theo Vi
du 3-1

0 o 0
o) AcOH,
DO+ 0 DO
HN O_\ STAB, 0—\
Chét trung gian 57 Chét trung gian 25 DMF Hop chét theo Vi duy 3-1

HOACc (2,9ml, 51mmol) trong nito dugc bd sung vao dung dich chira etyl 5-oxo-
2-azabixyclo[2.2.2]octan-2-carboxylat (6,70g, 34mmol) va 2,8-diazaspiro[4.5]decan-3-
onl (5,24g, 34mmol) trong DMF (30ml), hdn hop phan tmg nay dugce khudy & nhiét do

-71-



25040

trong phong trong thoi gian 20 phit. Na(OAc);:BH (21,60g, 102mmol) duoc bd sung
vao va hdn hop phan tng nay dugc khudy & 45°C trong thoi gian 3 ngay. Tiép d6, hdn
hop phan tmg duoc nang nhiét d 1én dén 60°C va khudy trong thdi gian 24 gid nita.
Dung mdi dugc loai bo trong chan khong va cén dugc hoa tan trong nudc (20ml) va
kiém hoa bang dung dich NaHCOs bio hoa. Lép nudc duge cd dén khd va chat rdn mau
tréng thu duoc duoc pha lodng bing DCM (100ml). Huyén phti nay dugc khudy & nhiét
d6 trong phong trong thoi gian 30 phut, loc va banh loc dugce rira bang DCM (4 x 25ml).
Céc 16p hitu co dugce két hop va dung moéi duge loai bd trong chan khong. Can dugce
tinh ché theo phuong phép séc ky 1ong cao 4p diéu ché dao pha (thiét bi: Gilson, cot:
Xbridge 21,2*¥250mm C18, 10um; pha ddng: A: nudc (10mmol/l NHsHCO3) B: CAN);
Iuru tée (ml/phut): 25,00) dé tao ra hai chat ddng phén triét quang cta etyl 5-(3-0x0-2,8-
diazaspiro[4.5]dec-8-yl)-2-azabixyclo[2.2.2]octan-2-carboxylat ma dugc tinh ché tiép
theo phuong phap SFC khong dbi xtmg (Cot: OJ-H, 4,6*250mm; ddng dung méi:
MeOH(0,1% NH4OH); nhiét d6 cot: 40; luu téc COs: 2,55) dé tao ra chat ddng phan 1
theo Vi du 3-1 1a etyl 5-(3-ox0-2,8-diazaspiro[4.5]dec-8-yl)-2-azabixyclo[2.2.2]octan-
2-carboxylat (0,78g, 6,9%) & dang rin khong mau, chit ddng phan 2 theo Vi du 3-1 1a
etyl 5-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-2-azabixyclo[2.2.2]octan-2-carboxylat
(1,20g, 10,5%) & dang rin khong mau, chit ddng phan 3 theo Vi du 3-1 1a etyl 5-(3-oxo-
2,8-diazaspiro[4.5]dec-8-yl)-2-azabixyclo[2.2.2]octan-2-carboxylat, (0,45g, 3,9%) &
dang rén khong mau va chit dong phan 4 theo Vi du 3-1 13 etyl 5-(3-ox0-2,8-
diazaspiro[4.5]dec-8-yl)-2-azabixyclo[2.2.2]octan-2-carboxylat (1,30g, 11,4%) & dang
rin khong mau.

Céc dir lidu v& ca bdn chit ddng phan nay duoc thé hién trong Bang 3.
Chu trinh 1
Quy trinh dién hinh dé diéu ché piperidin thong qua amin héa khir NaCNBH;3 nhu dugc
minh hoa bing vi du 13 quy trinh didu ché etyl 5-(4-etyl-2-oxo-1-oxa-3,8-
diazaspiro[4.5]dec-8-yl)-2-azabixyclo[2.2.2]octan-2-carboxylat theo Vi du 3-3

o )
0 -0 Ti(O'Pr),, NaCNBH,, 0 P
0=<Z>N_< + 1;[\1/ NH 4 3 :[" N—@N—{O
o\ DCM \

Chit trung gian 25 Chét trung gian 10 Hop chét theo Vi du 3-3
Etyl 5-oxo0-2-azabixyclo[2.2.2]octan-2-carboxylat (0,077g, 0,39mmol) va 4-etyl-

1-oxa-3,8-diazaspiro[4.5]decan-2-on (0,070g, 0,39mmol) dugc hoa tan trong DCM
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(3,9ml). Titan (IV) isopropoxit (0,35ml, 1,17mmol) dugc bd sung vao va hdn hop phan
mg nay duogc khudy & nhiét d6 trong phong trong khi quyén nito trong thoi gian 3 gio.
NaCNBH3 (0,049¢g, 0,78mmol) dugc bd sung vao va hdn hop nay dugc khudy & nhiét
do trong phong trong khi quyén nito qua dém. H3n hop phan tmg nay dugc phan bd gilta
nudce (10ml) va DCM (10ml) va dung dich dugc cho qua dém xelit dé loai bé cdc chit
rén. Cac 16p dich loc dwoe tach va pha nudc duge chiét bing DCM (3 x 25ml). Cac 16p
hitu co duoc két hop va rira bang dung dich NaHCOs bao hoa (25ml) va 1am kho bing
céch cho qua khay tach pha do Biotage cung cép. Cac dung méi duoc loai b trong chin
khong, va cin duoc tinh ché theo phuong phép sic ky cot (pha thuong, [Khay SNAP
KP-sil 10g do Biotage cung cép, 40um dén 63um, 60 A, 10ml mdi phut, gradien 0%
dén 10% MeOH trong DCM]) d tao ra hdn hop gdm céc chit ddng phan khong dbi
quang etyl 5-(4-etyl-2-oxo-1-oxa-3,8-diazaspiro[4.5]dec-8-yl)-2-azabixyclo[2.2.2]
octan-2-carboxylat. Hon hop nay gém céc chat ddng phan khong dbi quang dugc tinh
ché tiép theo phuong phap sic ky long cao 4p diéu ché dao pha (cot Phenomenex
Gemini-NX 5um C18 110A Axia, 100 x 30mm, rira giai bing 20% dén 50%
MeCN/dung mé6i B hon 12,5 phut ¢ 30ml/phat [khi dung méi B chira 0,2% (28%
NH3/H;0) trong H>0] va gom céc phan doan bing cach theo ddi & 205nm) dé tao ra
chat ddng phan 1 theo Vi du 3-3 14 etyl 5-(4-etyl-2-oxo-1-oxa-3,8-diazaspiro[4.5]dec-8-
yl)-2-azabixyclo[2.2.2]octan-2-carboxylat (0,021g, 14,8%) & dang rin khoéng mau va
chat ddng phan 2 theo Vi du 3-3 1a etyl 5-(4-etyl-2-ox0-1-0xa-3,8-diazaspiro[4.5]dec-8-
yl)-2-azabixyclo[2.2.2]octan-2-carboxylat (0,022g, 15,5%) & dang rin khéng mau.
Céc dit lidu vé chat ddng phéan 2 dwoc thé hién trong Bang 2.
Chu trinh m
Quy trinh dién hinh d& diéu ché piperidin théng qua amin héa khir NaBHs nhu duoc
minh hoa bang vi du 13 quy trinh diéu ché hop chit etyl 6-(3-0x0-2,8-
diazaspiro[4.5]dec-8-yl)-3-azabixyclo[3.1.1]heptan-3-carboxylat theo Vi du 8-1
o o) Ti(O'Pr), NaBH,  © 0
O=<ZZ>_4%"\ * ;I:><::NH ;CM?MeOH " ;I:><:3N_<§§>_4;—\
Chét trung gian 63 Chét trung gian 57 Hop chét theo Vi du 8-1

2,8-diazaspiro[4.5]decan-3-on (0,11g, 0,72mmol) va etyl 6-oxo-3-azabixyclo-
[3.1.1]heptan-3-carboxylat (0,12g, 0,65mmol) dugc hoa tan trong DCM (6,5ml). Titan

(IV) isopropoxit (0,35ml, 1,17mmol) dugc bd sung vao va hdn hop phan tmg nay duoc
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khudy & nhiét d¢ trong phong trong khi quyén nito qua dém. Hon hop phan tng nay
duoc 1am lanh dén -78°C va MeOH (15ml) dugc bd sung vao, hdn hop phan tmg nay
dugc khudy trong thoi gian 15 phit & -78°C. NaBH4 (0,18g, 5,20mmol) duoc bd sung
vao va hén hop phan tng niay dugc khudy &  -78°C trong thdi gian 1 gidy, sau d6 &
nhiét do trong phong trong khi quyén nito qua d&&m. Hon hop phan tmg nay duoc xi ly
bang NaOH (1M, 10ml) va khudy trong thoi gian 30 phut. Chét két tia dugc gom bing
cach loc, rira bing MeOH (3 x 20ml) va cac dung mdi dugc loai bo trong chan khong.
Cin dugc tinh ché theo phuong phap séc ky cot (pha thuong, [khay SNAP KP-sil 25g
do Biotage cung cip, 40um dén 63um, 60 A, 25ml mdi phut, gradien 0% dén 10%
MeOH trong DCM]) & tao ra hdn hop gdm céc chit ddng phan khong dbi quang cua
etyl 6-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-3-azabixyclo[3.1.1]heptan-3-carboxylat.
Hdn hop gdém cac chit ddng phan khong dbi quang nay duoc tinh ché theo phuong phép
séc ky 16ng cao 4p diéu ché dao pha (c6t Phenomenex Gemini-NX 5um C18 110A Axia,
100 x 30mm, rira giai bang 15% dén 50% MeCN/dung méi B hon 12,5 phut & 30ml/phit
[khi dung moi B chira 0,2% (28% NH3/H,0) trong H>0] va gom céc phin doan bing
cach theo d&i & 205nm) dé tao ra chit ddng phén 1 theo Vi du 8-1 14 etyl 6-(3-0x0-2,8-
diazaspiro[4.5]dec-8-yl)-3-azabixyclo[3.1.1]heptan-3-carboxylat (0,006g, 2,9%) & dang
rin khong mau va chit déng phan 2 theo Vi du 8-1 1a etyl 6-(3-oxo-2,8-
diazaspiro[4.5]dec-8-yl)-3-azabixyclo[3.1.1]heptan-3-carboxylat, (0,040g, 19,2%) &
dang rén khong mau.
Céc dit liéu vé hop chét néu & dé muc nay duogc thé hién trong Bang 2.
Chu trinh n
Quy trinh dién hinh dé diéu ché azepan thong qua amin héa khir NaCNBH3 nhu duoc
minh hoa bang vi du 1a quy trinh diéu ché etyl 3-(3-ox0-2,8-diazaspiro[4.6]Jundec-8-y)-
8-azabixyclo[3.2.1]octan-8-carboxylat theo Vidu 9-1
o ¥DGN_<O 1. 4M HCl/dioxan >(DG -@
: —% 2. ZnCl,, NaCNBH,, MeOH N
Chit trung gian 66 | :@Nj«c’—.\ Hop chét theo Vi dy 9-1
Chét trung gian 17
Tert-butyl 3-oxo-2,8-diazaspiro[4.6]undecan-8-carboxylat (0,398g, 1,49mmol)

duoc bd sung vao 4,0M HCI trong 1,4-dioxan (8ml) va khudy & nhiét d6 trong phong
trong khi quyén N trong thdi gian 16 gid. Cac dung méi duogc loai bo trong chan khong
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dé tao ra 2,8-diazaspiro[4.6]Jundecan-3-on hydroclorua (0,303g, 100%) ma dugc st
dung khong can tinh ché thém. Mot phén 2,8-diazaspiro[4.6]Jundecan-3-on hydroclorua
(0,179g, 0,74mmol) dugc hoa tan trong MeOH (5ml) va kali cacbonat (0,102g,
0,74mmol) dugc hoa tan trong lugng nude téi thidu duogc bd sung vao loai mudi ddi voi
amin. Cac dung moi dugc loai bo trong chén khdng va cén dugc hoa tan trong MeOH
(8ml) va etyl 3-ox0-8-azabixyclo[3.2.1]octan-8-carboxylat (0,14g, 0,74mmol) va ZnCl,
(0,30g, 2,29mmol) dugc bd sung vao. Hon hop phan tmg nay duge khudy & 50°C trong
N trong thoi gian 2 gid, sau d6 da dugc giam nhiét do dén nhiét d6 trong phong va
NaCNBHj3 (0,09¢, 1,49mmol) duoc bd sung vao. Hn hop phan ing nay duoc khudy &
50°C trong N» trong thoi gian 16 gid, sau d6 dugce giam nhiét 6 dén nhiét d6 trong
phong va dugc t6i bang dung dich NaHCOj; bio hoa (10ml). Metanol dugce loai bd trong
chéan khong va dung dich thu dugc duge rira béng DCM (2 x 10ml) cac 16p hitu co dugce
két hop va rira bang nuwéc mudi, sau d6 duge 1am khé bang cach cho qua khay tach pha
do Biotage cung cdp. C4c dung méi dugc loai bo trong chan khong va cin dugc tinh ché
theo phuong phap sic ky cot (pha thuong, [khay SNAP KP-sil 10g do Biotage cung cip,
40pm dén 63um, 60A, 1 2ml mdi phut, gradien 2% dén 10% MeOH trong DCM]) &
tao ra etyl chat ddng phan 1 theo Vi du 9-1 14 3-(3-ox0-2,8-diazaspiro[4.6]undec-8-yl)-
8-azabixyclo[3.2.1]octan-8-carboxylat, (0,034g, 13,0%) & dang gobm mau vang, va chét
déng phan 2 theo Vi du 9-1 1a etyl 3-(3-oxo0-2,8-diazaspiro[4.6]undec-8-yl)-8-
azabixyclo[3.2.1]octan-8-carboxylat (0,02g, 0,9%) & dang gdbm mau vang.
Céc dit lidu v& cac hop chét nay dwoc thé hién trong Bang 3.

Chu trinh o

Quy trinh dién hinh ¢ diéu ché azepan théng qua amin héa khir NaCNBH3 nhu dugc
minh hoa bang vi du 1a quy trinh diéu ché etyl 3-(2-oxo-1-0xa-3,8-diazaspiro[4.6]undec-

8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat theo Vi du 9-2

(0]
ZnCl,, NaCNBH
o~ 3@ v X0 e o2 IO
N
H

Et,N, MeOH

Chét trung gian 82 Chét trung gian 17 ' Hop chét theo Vi du 9-2

1-Oxa-3,8-diazaspiro[4.6]undecan-2-on hydroclorua (5,3g, 31,0mmol), etyl 3-
ox0-8-azabixyclo[3.2.1]octan-8-carboxylat  (6,1g, 31,0mmol), Et3N (13,0ml,
93,0mmol), rdy phan tir 4A (2,0g) va ZnClz (1,0M trong dietyl ete, 1,5ml, 1,5mmol)
duoc hoa tan trong MeOH (160ml) va khudy & hdi luu trong N> trong thoi gian 8 gio.
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Hdn hop phan tmg nay duoc lam lanh dén 0°C va NaCNBH; (5,8, 93,0mmol) duoc bd
sung timg phan vao, hdn hop phan tmg nay duge khudy & nhiét d6 hdi luu trong N trong
thoi gian 48 gid. Hon hop phan tmg nay duoc loc qua xelit va cac dung mdi dugc loai
bo trong chan khong. Cin dugc phan bd gitta H>O (500ml) va EtOAc (150ml), va 16p
nude dugc chiét tiép bang EtOAc (2 x 150ml). Cac 16p hiru co két hop duoc dugce 1am
kho trén NaxSO4 va céc dung méi duge loai bé trong chan khéng. Can duge tinh ché
theo phuong phép sic ky cot (pha thuong, silicagel trung tinh, 100 dén 200 mesh, 0%
dén 8% MeOH trong DCM) @ tao ra hai chit ddng phén cua etyl 3-(2-oxo-1-0xa-3,8-
diazaspiro[4.6]undec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat, chit déng phan
chinh (3,00g, 27,6%) & dang gdbm khéng mau va chat ddng phéan phu (0,40g, 3,7%) &
dang gém khong mau. Chét ddng phan chinh (100mg) duoc tinh ché tiép theo phuong
phap sic ky 1ong cao ap khong dbi ximg diéu ché [(Pak khong dbi ximg IB (250 x 20)mm
5u,13,0ml/phat bang cach dp dung phuong phap dang dung méi trong 0,1% dEA trong
n-hexan:TPA:MeOH (19:1:1) trong thoi gian 50 phut] dé tao ra chét dong phan 1 theo
Vi du 9-2 1a etyl 3-(2-oxo-1-oxa-3,8-diazaspiro[4.6]undec-8-yl)-8-azabixyclo
[3.2.1]octan-8-carboxylat (45,0mg, 45,0%) & dang gébm khong mau, chit déng phéan 2
theo Vi du 9-2 1a etyl 3-(2-oxo-1-oxa-3,8-diazaspiro[4.6]undec-8-yl)-8-azabixyclo
[3.2.1]octan-8-carboxylat (40,0mg, 40,0%) & dang gém khong mau. Chat ddng phén
phu (150mg) duoc tinh ché tiép theo phuong phép sic ky long cao ap khong ddi xtmg
didu ché [(Pak khong di xtmg IC SFC (250 x 21)mm 5y, 15,0ml/phut bing cach ap
dung phuong phap ding dung mdi trong 0,1% DEA trong n-hexan:IPA:THF:MeOH
(14:1:1:4) trong thoi gian 33 phut] dé tao ra chit ddng phéan 3 theo Vi du 9-2 1 etyl 3-
(2-oxo0-1-0xa-3,8-diazaspiro[4.6Jundec-8-yl)-8-azabixyclo  [3.2.1]octan-8-carboxylat
(50,0mg, 33,3%) ¢ dang gom khong mau va chit ddng phan 4 theo Vi du 9-2 13 etyl 3-
(2-oxo-1-0xa-3,8-diazaspiro[4.6]Jundec-8-yl)-8-azabixyclo  [3.2.1]octan-8-carboxylat
(52,4mg, 34,9%) & dang gém khong mau.
Céc dit liéu v& hop chit néu & d& muyc nay duoc thé hién trong Bang 3.

Bang 2 — Nguyén liéu ban ddu va céc chét trung gian

Bang 2
Chat
trung Chu trinh Tén Dit liéu
gian
1 2,8-diazaspiro[4.5]deca- Cé ban trén thi trudng,
n-3-on.HCI CAS: 945892-88-6
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Chu trinh 1 va . . LCMS (phuong phap F): m/z
2 | c4c chét trung liﬂf‘;tfgiiglffﬁgf' 169 (M+H)" (ES*), & 4,65
gian 38 va 47 s ' phut, UV khong hoat tinh
Chu trinh 1 va . . LCMS (phuong phép F): m/z
3 | céc chat trung 1[4“53%302“61;115%2’1 183 (M+H)" (ESY), ¢ 5,55
gian 38 va 48 ' ' phut, UV khong hoat tinh
Chu trinh 1 va 1-propyl-2,8- LCMS (phuong phép F): m/z
4 céc chét trung | diazaspiro[4.5]decan-3- 197 (M+H)" (ES), ¢ 5,31
gian 38 va 49 on.HCI phut, UV khong hoat tinh
Chu trinh 1 va 1-benzyl-2,8- LCMS (phuong phép F): m/z
5 céc chit trung | diazaspiro[4.5]decan-3- 245 (M+H)" (ESY), ¢ 1,47
gian 38 va 50 on.HCl phut, UV hoat tinh
Chu trinh 2 va 6-flo-2,8- LCMS (phuong phap D): m/z
6 céc chit trung | diazaspiro[4.5]decan-3- 173 M+H)" (ES*), 6 0,13
gian 39 va 46 on.HCl phut, UV khong hoat tinh
Chu trinh 3 va : . LCMS (phuong phap H): m/z
7 | chc chit trung 2[4et5y]{iezcznd§af$§g 183 (M+H)* (ES), & 5,36
gian 38 va 46 ) ) phut, UV khong hoat tinh
g 1-oxa-3,8-diazaspiro- C6 bén trén thi truong,
[4.5]decan-2-on.HCI CAS: 2052-96-0
Chu trinh 3 va . LCMS (phuong phép G): m/z
9 | céc chit trung 4;;1?31[41 ;‘;gg;i r182dl:§ 171 (M+H)" (ES*), & 431
gian 37 va 51 p ) phut, UV khong hoat tinh
Chu trinh 3 va . LCMS (phuong phap G): m/z
10 | céc chit trung 4::—:{5[22;‘;6;’:1‘;‘355 185 (M+H)* (ESY), & 3,27
gian 37 va 52 pIroL. phit, UV khong hoat tinh
Chu trinh 3 va 4'(pr°pan3'28‘ y-1-0xa- | 1 M (phuong phép G): m/z
11 céc chat trung diazaspiro[;‘ ;] decana. | 199 (MHD)" (ES"), 63,68
gian 37 va 53 orll phut, UV khong hoat tinh
Chutrinh3va | 4,4-dimetyl-1-oxa-3,8- | LCMS (phuong phap G): m/z
12 céc chit trung | diazaspiro[4.5]decan-2- 185 (M+H)" (ES™), 6 1,90
gian 37 va 54 on phut, UV hoat tinh
13 1,3,8-triazaspiro[4.5] C6 ban trén thi truong,
decan-2-on CAS: 561314-52-1
5-oxo0-, 1,1-dimetyletyl
14 este cua axit 2-azabi- C6 ban trén thi truong,
xyclo[2.2.1]heptan-2- CAS: 198835-06-2
carboxylic
"H NMR: (400MHz, DMSO-
' ds) 8: 1,08 - 1,23 (m, 3 H),
Chu trinh 6 va | 5-oxo-, etyl este clia axit 1,90 - 2,03 (m, 2 H), 2,07
15 céc chét trung 2-azabixyclo[2.2.1] (dd, J=17,5,4,0 Hz, 1 H),

gian 14 va 42

heptan-2-carboxylic

2,26 (d, J=17,5 Hz, 1 H),
2,78 — 2,83 (m, 1 H), 3,06 -
3,20 (m, 1 H), 3,35 - 3,48 (m,
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1 H), 3,95 - 4,09 (m, 2 H),
4,45 (s, 1 H)

Chu trinh 5 va

metyl 3-oxo0-8-

LCMS (phuong phap C): m/z

16 céc chittrung | azabixyclo[3.2.1]octan- 184 (M+H)" (ES™), ¢ 0,72
gian 18 va 41 8-carboxylat phut, UV khéng hoat tinh
etyl 3-oxo0-8- Tk 4B 41a? e
17 azabixyclo[3.2.1]octan- Coé)zrsl :tr3e2n 433.225‘2%’
8-carboxylat
18 nortropinon. HCI Cocbzrsl :trzesn 6$_gg?glg’
Chu trinh 5 va 2-floetyl 3-ox0-8- LCMS (phuong phép C): m/z
19 céc chét trung azabixyclo[3.2.1]octan- 216 M+H)" (ES™), 6 0,82
gian 18 va 43 8-carboxylat phut, UV khong hoat tinh
Chu trinh 5 va | prop-2-yn-1-yl 3-ox0-8- | LCMS (phuong phép C): m/z
20 cac chat trung azabixyclo[3.2.1]octan- 208 (M+H)" (ES™), 6 0,84
gian 18 va 44 8-carboxylat phut, UV khdng hoat tinh
Chutrinh 5 va | but-2-yn-1-yl 3-0x0-8- | LCMS (phuong phép C): m/z
21 céc chit trung azabixyclo[3.2.1]octan- 222 (M+H)* (ES™), ¢ 1,00
gian 18 va 45 8-carboxylat phut, UV khéng hoat tinh
'"HNMR: (400MHz, CDCl)
6:1,27-1,34 (m, 3 H), 1,42 -
1,55 (m, 1 H), 1,60 - 1,71 (m,
Chu trinh 6 va etyl 2-flo-3-0x0-8- 1 H), 1,89 -2,19 (m, 2 H),
22 céc chét trung azabixyclo[3.2.1]octan- | 2,33 -2,51 (m, 1 H), 2,63 —
gian 36 va 42 8-carboxylat 3,11 (m, 1 H), 4,18 - 4,27 (m,
2 H), 4,29 -4,50 (m, 1 H),
4,50 - 4,70 (m, 1 H), 4,70 -
4,97 (m, 1 H)
Chu trinh 5 va 8-butanoyl-8- LCMS (phuong phap C): m/z
23 céc chat trung azabixyclo[3.2.1]octan- 196 M+H)* (ES*), 6 0,74
gian 18 va 40 3-on phut, UV hoat tinh
tert-butyl 5-0x0-2- A A 1t e s
24 azabixyclo[2.2.2]octan- Cocljsg :gf ;1; E_t;gilg’
2-carboxylat
Chu trinh 6 va | etyl 5-oxo-2-azabixyclo- | LCMS (phuong phap C): m/z
25 céc chit trung [2.2.2]octan-2- 198 (M+H)* (ES*), 6 0,84
gian 24 va 42 carboxylat phut, UV hoat tinh
26 3-Boc-3-azabixyclo- C6 ban trén thi truong,
[3.2.1]octan-8-on CAS: 637301 dén 19-0
'HNMR: (400MHz, DMSO-
Chu trinh 6 va | 8-oxo-, etyl este 3- cia Hd6) %: 1,19 (1, J=7,0 Hz, 3
Y . ; ), 1,46 - 1,68 (m, 2 H), 1,78
27 cac chat trung axit azabixyclo[3.2.1] 21,93 (m, 2 H), 2,10 - 2,24
gian 26 va 42 octan-3-carboxylic, ’ ’ > ’

(m., 2H), 3,11 - 3,26 (m, 2
M), 3,97 - 4,23 (m, 4 H)
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tert-butyl 3-0x0-9-

C6 ban trén thi truong,

28 azabixyclo[3.3.1]nonan- CAS: 512822-27-4
9-carboxylat )
Chu trinh 6 va etyl 3-0x0-9- LCMS (phuong phap C): m/z
29 céc chit trung azabixyclo[3.3.1]nonan- 212 (M+H)* (ESY), ¢ 2,06
gian 38 va 42 9-carboxylat phut, UV hoat tinh
Chu trinh 6 va | prop-2-yn-1-yl 3-0x0-9- | LCMS (phuong phap C): m/z
30 céc chit trung azabixyclo[3.3.1]nonan- 222 (M+H)" (ES*), 6 1,95
gian 38 va 44 9-carboxylat phut, UV hoat tinh
Chutrinh6va | but-2-yn-1-yl 3-0x0-9- | LCMS (phuong phap C): m/z
31 céc chat trung | azabixyclo[3.3.1]nonan- 237 (M+H)" (ESY), 6 2,47
gian 38 va 45 9-carboxylat phut, UV hoat tinh
tert-butyl 3-0x0-6- g A 1t e
32 azabixyclo[3.2.1]octan- Coczasn' t;gg;};lg?flllg’
6-carboxylat )
"H NMR: (400MHz, DMSO-
ds) 6: 1,94 - 2,06 (m, 2 H),
2,24 - 2,34 (m, 1 H), 2,34 -
Chu trinh 6 va metyl 3-0x0-6- 2,44 (m, 1 H), 2,57 (dd, J=
33 céc chit trung azabixyclo[3.2.1]octan- | 4,5, 2,0 Hz, 1 H), 2,59 - 2,70
gian 38 va 41 6-carboxylat (m, 2 H), 3,09 - 3,22 (m, 1 H),
3,22-3,31 (m, 1 H), 3,52 -
3,58 (m, 3 H), 4,12 - 4,20 (m,
1 H)
'H NMR: (400MHz, DMSO-
de) 6: 1,14 (td, J= 7,0, 4,0 Hz,
3 H), 1,94 - 2,05 (m, 2 H),
Chu trinh 6 va etyl 3-0x0-6- J2=2421 52}13; 4 1(‘}’{’)1 2}15)’72&6 f]d;
34 cac chat trung | azabixyclo[3.2.1]octan- 45 ’2 0 H,z 1 H,) ’2 59. 2’ 71
gian 32 va 42 6-carboxylat (n; ’2 f—I) 3 ’11 i 3’19’ (m l,H)
3,24-3,31 (m, 1 H), 3,92 -
4,04 (m, 2 H), 4,12 - 4,19 (m,
1 H)
tert-butyl este ctia axit 6- A A et e
35 oxo-3-aza-bixyclo[3.2.1] CgAbaS“_’ {geélgtsho‘;fg“_‘lg’
octan-3-carboxylic '
2-flo-3-oxo0-, 1,1- .
. SR Cé ban trén thi trudng,
dimetyletyl este cua axit )
36 8-azabixyclo[3.2.1] CAS: 1404196-37-7
octan-8-carboxylic
. C6 ban trén thi truong,
37 N-benzyl-4-piperidinon CAS: 3612.20-2
tert'-but'yl‘ 4 C6 ban trén thi truong,
38 oxopiperidin-1- CAS: 79099-07-3
carboxylat '
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tert-butyl-3-flo-4-oxo-

C6 bén trén thi truong,

39 piperidin-1-carboxylat CAS:211108-50-8
C6 bén trén thi truong,
40 n-butyryl clorua CAS: 141-75-3
C6 bén trén thi truong,
41 metyl clorofomat CAS: 79-22-1
C6 ban trén thi truong,
42 etyl clorofomat CAS: 541-41-3
C6 bén trén thi truong,
43 2-floetyl clorofomat CAS: 462-27-1
44 prop-2-yn-1-yl C6 bén trén thi truong,
clorofomat CAS: 68622-10-6
C6 bén trén thi truong,
45 but-2-yn-1-yl clorofomat CAS: 202591-85-3
. Co6 ban trén thi truong,
46 nitrometan CAS: 75-52 dén 5
. C6 bén trén thi truong,
47 nitroetan CAS: 79-24-3
. Co bén trén thi truong,
48 1-nitropropan CAS: 108-03-2
. C6 ban trén thi truong,
49 1-nitrobutan CAS: 627-05-4
. C6 ban trén thi truong,
50 2-phenyl-1-nitroetan CAS: 6125.24-2
51 etyl este cta axit 2- Cé ban trén thi truong,
bromopropanoic CAS: 535-11-5
59 etyl este cua axit 2- C6 ban trén thi truong,
bromobutanoic CAS: 533-68-6
53 etyl este cua axit 2- Co6 ban trén thi truong,
bromo-3-metylbutyric CAS: 609-12-1
54 etyl este cua axit 2- Co6 ban trén thi truong,
bromo-2-metylpropionic CAS: 600-00-0
55 4-nitropheny]l C6 ban trén thi truong,
clorofomat CAS: 7693-46-1
Chutrinh 5va | 4-nitrophenyl 3-ox0-8- | LCMS (phuong phéap D): m/z
56 cac chat trung | azabixyclo[3.2.1]octan- 291 (M+H)" (ES), 6 1,67
gian 18 va 55 8-carboxylat phut, UV hoat tinh
57 2,8-diazaspiro[4.5] C6 ban trén thi truong,
decan-3-on CAS: 561314-57-6
4-nitrophenyl 3-(3-oxo-
Chutrinh 7va | 2,8-diazaspiro[4.5]dec- | LCMS (phuong phap D): m/z
58 cac chat trung 8-yI)-8- 429 (M+H)* (ES™), ¢ 1,81
gian 56 va 57 | azabixyclo[3.2.1]octan- phut va 1,86 phut,
8-carboxylat
C6 bén trén thi truong
59 etanol-1,1,2,2,2-ds CAS: 1859-08-1
60 etanol-1,1-d, Cé bén trén thi truong
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CAS: 1859-09-2

C6 ban trén thi truong

61 etanol-2,2,2-d3 CAS: 1759-87-1
62 a atbei::-blll?[,; 61_(;3(}(;3;%- C6 bén trén th trudmg:
aprye oL, - ACP CAS: 1305208-01-8
3-carboxylat
'H NMR: (400MHz, CDCl5)
Chu trinh 6 va | etyl 6-0x0-3-azabixyclo- 9:1,11 - 1,23 (m, 3 H), 1,69 -
LA 1,76 (m, 1 H), 2,03 - 2,13 (m,
63 cac chat trung [3.1.1]heptan-3-
ian 42 va 62 carboxylat 1 H),2,94 - 3,11 (m, 2 1),
& Y 3,80 - 3,90 (m, 2 H), 3,93 -
4,12 (m, 4 H).
etyl (3-endo)-3-[4-(2-
etoxy-2-oxoetyl)-4- ,
. . T LCMS (phuong phép D): m/z
64 (n“mmeg}])}’él_’e“dm‘l' 412 (M+H)* (ES"), & 2,25
azabixyclo[3.2.1]octan- phut
8-carboxylat
65 1-tert-butoxycarbonyl- C6 bén trén thi truong:
perhydroazepin-4-on CAS: 188975-88-4
- ‘ 'H NMR: (400MHz, DMSO)
Chu triph 3va tert-butyl 3-ox0-2,8- 8:1,37 (s, 9 H), 1,44 - 1,67 (m,
66 c4c chat trung | diazaspiro[4.6]undecan- 6 H), 1,90 - 2,05 (m, 2 H),
gian 46 va 65 8-carboxylat 2,97 (s,2H), 3,21 -3,29 (m, 4
H), 7,49 (br. s., 1 H)
Chu trinh 8 va . LCMS (phuong phap G): m/z
67 | chét trung gian ls‘ifg[zélyls]{écgfgaﬁi 246 (M+H)" (ESY) & 4,35 phit
38 pIoLT: UV hoat tinh
Chu trinh 6 va propan-2-yl 3-oxo0-8- LCMS (phuong phap J): m/z
68 cac chat trung | azabixyclo[3.2.1]octan- | 212 (M+H)* (ES*) & 4,00 phut
gian 69 va 70 8-carboxylat UV hoat tinh
tert-butyl 3-ox0-8-  dn te Ao tlat g
. C6 ban trén thi truong
69 azabixyclo[3.2.1]octan- CAS: 185099-67-6
8-carboxylat
: C6 ban trén thi truong
70 isopropylclorofomat CAS: 108-23-6
Chu trinh 6 va S-metyl 3-o0x0-8- LCMS (phuong phép J): m/z
71 cac chat trung | azabixyclo[3.2.1]octan- | 200 (M+H)" (ES*) & 3,63 phut
gian 69 va 72 8-carbothioat UV hoat tinh
7 S-metyl carbonochlorid- C6 ban trén thi truong
othioat CAS: 18369-83-0
C6 ban trén thi truong
73 1-brompropan CAS: 106-94-5
74 2-iodopropan Co6 ban trén thi truong
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CAS: 75-30-9
Cé ban trén thi trudng
75 1-bromo-2-metyl propan CAS: 78-77-3
C6 ban trén thi trudng
76 1-bromo-2-metoxy etan CAS: 6482-24-2
'H NMR: (400MHz, DMSO)
. \ d: 1,33 (t, J=7,2 Hz, 3 H),
Siugﬁﬁiga S-etyl 3-0x0-8- 1,60 -1,66 (m, 2 H), 2,00 —
77 can 69. 78 ng‘l azabixyclo[3.2.1]octan- | 2,06 (m, 2 H), 2,62 — 2,66 (m,
& o 8-carbothioat 2 H), 2,86 — 2,90 (m, 2 H),
3,11 -3,15 (m, 2 H), 4,55 -
4,60 (m, 2 H)
. C6 ban trén thi truong
78 carbonyldiimidazol CAS: 530-62-1
. C6 ban trén thi truong
79 Etanthiol CAS: 75-08-1
Chu trinh 10 va . . LCMS (phuong phap J): m/z
80 | chittrung gian | L OX&3.8-diazaspiro- | T s men "6 7 49
[4.6]undecan-2-on ,
81 phut
31 muoi ctia HCl azepan-4- C6 ban trén thi truong:
on CAS: 50492-22-3
Chu trinh 11 va | 4-(pyridin-2-ylmetyl)-1- | LCMS (phwong phdp o0): m/z
82 Chat trung gian | oxa-3,8-diazaspiro[4.5]- | 248 (M+H)" (ES*) ¢ 5,23 phut
83 decan-2-on UV hoat tinh
e Cé ban trén thi truong
83 pyridin-2-carboxaldehyt CAS: 1121-60-4
84 xyclopropyl metyl C6 ban trén thi truong
bromua CAS: 7051-34-5
. C6 bén trén thi truong,
85 etyl 4,4,4-triflobutanoat CAS: 317-26-6
Chu trinh 12 va 4'(2’2’3);2_‘;1‘;@1)'1' LCMS (phuong phép H): m/z
86 cac chat trung diazaspiro[4 g] decan-d- 239 M+H)" (ES*) ¢ 2,79 phit
gian 37 va 85 P or'l UV khoéng hoat tinh
. C6 ban trén thi truong
87 propionaldehyt CAS: 123-38-6
Chu trinh 13 va | 1-propyl-1,2,8-triaza- | LCMS (phuong phép K): m/z
88 cac chat trung spiro[4.5]decan-3- 198 (M+H)" (ES™), ¢ 2,55

gian 38 va 87

on.HCl

phut, UV khong hoat tinh
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HOAT TINH SINH HQC
Vidu A
Thtr nghiém phospho-ERK1/2

Céac thir nghiém vé chirc nang duoc thuc hién bﬁng cach dp dung thir nghiém
Alphascreen Surefire phospho-ERK 1/2 (xem tai liéu: Crouch & Osmond, Comb. Chem.
High Throughput Screen, 2008). Phosphoryl héa ERK1/2 14 hé qua tiép theo viéc hoat
héa thy thé lién hop ca protein Gq/11 14n Gi/o, khién cho né tré nén thich hop dé danh
gid vé céc thu thé Mi, Ms (lién hop Gq/11) va Mz, My (lién hop Gi/o), hon 14 viée ap
dung dinh dang thtr nghiém khac nhau déi voi cac kiéu phu thu thé khac nhau. Céc té
bao CHO biéu hién mdt cach dn dinh thu thé muscarin cta nguodi Mi, Mz, M3 hodc My
dugc cho vao dia (25K/10) trén cac dia nudi cdy mé loai 96 15 trong MEM-alpha + 10%
FBS da dugc tham tach. Sau khi d4 bam dinh, c4c té bao dugc b d6i huyét thanh qua
dém. Viéc kich thich chit cha van dugc thyuc hién béng cach bd sung Spl chit chu van
vao céc té bao trong thoi gian 5 phut (37°C). M6i truong dugc loai b va 50ul dung dich
dém phan gidi duoc bd sung vao. Sau 15 phit, mau 4pl duge chuyén sang dia loai 384
16 va 7pl hdn hop do duge bd sung vio. Céc dia dugc i trong thoi gian 2 gid va khudy
nhe trong bong tbi va sau d6 dugc doc trén diu doc dia PHER Astar.

Céc sb lidu vé PECs0 va Emax duoc tinh tir dit liéu tao ra dbi véi mbi kidu phu thu
thé.

D6i voi hau hét cac vi du, tn tai hai chat ddng phan khéng dbi quang ma ching
dugc tach, trir khi dugc chi rd theo cach khac, dit liéu phan tich d6i v6i cac hoat chit
ddng phan dugc thé hién trong Bang 3. Theo cac Vi du 3-1 va 9-2, bén chét ddng phén
ddi anh da duoc tach, dit lidu duoc thé hién déi véi tat ca céc chit ddng phan.

Céc két qua dugc thé hién trong Bang 4 dudi day.

Béang 4
Hoat tinh muscarin
) pECso M1 pECso M2 pECso M3 PECso M4
Vi du so (% Emax so (% Emax so (% Emax so (% Emax so
véi ACh) véi ACh) vdi ACh) véi ACh)
~_ACh 8,3 (102) 7,8 (105) 8,1 (115) 8,1(110)
2-1 chét dong
phén 2 6,2 (72) NT NT 5,8 (25)
2-2 chat déng
phan 1 7,1 (99) <4,7 (0) <4,7 (17) 6,7 (53)
2-2 chit dong
phén 2 7,9 (86) <4,7 (0) <4,7 (0) 7,6 (31)
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23;}?:; c}éng 6.4 (85) NT NT 5,7 (47)
2-31;;&1;’1:1 géng 7.1 49) <47 (4) <4,7 (0) <4,7 (16)
2-4 ;}1;12:1 (i@ng 7,0 (92) <4,7 (27) <4,7 (7 6,9 (64)
2-4pc}}11§1r‘[1 gﬁng 7,7 (86) <4,7 (8) <4,7 (0) 7,6 (53)
2-5;}};2:1 olténg 7.6 (98) 6,8 (39) <4,7 (7) 7,6 (87)
2-6 ;}I::Itl C;@ng 6,3 (35) NT NT 4,8 (32)
2-8;}1115:1 c}éng 7.7 (52) <4,7 (4) 4,9 (50) <4,7(23)
2—8;}}11:; géng 7,0 (89) <4,7 (6) <4,7 (12) 7,5 (59)
2-9})0}1112:1 c}@ng 8,3 (91) <4,7 (2) <4,7 (22) 8,6 (78)
2-10p;2i( ;iéng 7,7 (74) <4,7(1) <4,7(5) 7,1 (21)
2-10pi}$it géng 7,2 (77) <4,7 (11) <4,7 (13) 6,9 (50)
2-1 lpilélle‘rtlt {iéng 6,2 (95) NT NT 6,0 (53)
2-1 lp;ﬁt 2d<‘>ng 6,6 (101) <4,7 (18) <4,7 (22) 6,7 (55)
2-13p§11;it éiéng 6.8 (76) <4,7(11) <4,7 (57) 7,0 (49)
2-14p<}:1}$€r11t 1déng 6,7 (108) NT NT 6,3 (55)
2-14p;151§ éic*)ng 7.4 (92) <4,7 (0) <47 (0) 7,1 (60)
2-15p;t$it ;ic“mg 7,0 (101) NT NT <4,7 (10)
2-16p;}§lt i‘iéng 7.3 (36) <4,7(3) <4,7 (9) 7,1(19)
2-16p§11;it éiéng 6,2 (68) NT NT 6,7 (51)
2-17p;t$e;ilt fk“mg 7,5 (58) <4,7(2) <47 (51) 7,7(25)
2-17p;};it géng 6.7 (117) <4,7 (3) <4,7 (12) 7,0 (72)
2-18pc}:1félit ;iéng 6.6 (55) NT NT <4,7 (11)
2-19p;k€1it 2c’16ng 6,0 (94) NT NT 5.4 (74)
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H(’)n, hop gbm cac
i, | 000 || e
2-23
224 ‘ 7,2 (88) <4,7 (4) <4,7 (4) <4,7 (29)
2-25p<}:1};it266ng 6,6 (53) <4,7 (15) <4,7 (12) 6,6 (25)
2-26p;1;?:11t ;i(‘”)ng 6,2 (43) NT NT 6,2 (22)
241;2?5&% 6,4 (38) NT NT <4,7 (14)
2-28pch1;ént 2d<‘3ng 63 (57) NT NT 6,5 (27)
2-3op;};ént ;iéng 6,9 (107) NT NT 6.7 (49)
2-30p§12é1‘11t géng 7.5 (66) <47 (9) <4,7 (16) 7,1(29)
2-3 lpc}:l};it {i@)ng 6,9 (112) NT NT 6,6 (53)
2-3 lpigit Zdéng 7.6 (76) <47 (11) <4,7 (8) 7,6 (26)
2-32p;2it {iéng 7,1 (92) <4,7 (16) <4,7 (10) 6,9 (40)
2-32pi1;it éiéng 7,5 (77) <4,7 (15) <4,7 (1) 7,3 (48)
2-33p<}:126:11t féng 7,5 (37) NT NT 6,7 (20)
2-33pc}:11é1it Zdéng 6,4 (62) NT NT 6,5 (25)
2-34pit;it ;iéng 63 (50) NT NT <4,7 (8)
2-3 Spigit {ic“)ng 7.4 (24) NT NT <4,7(7)
2-35p<};11;it éiéng 6.1 (50) NT NT <4,7 (10)
3-1 ;}l;l::l T‘Sng 8,9 (111) 8,0 (63) <4,7 (6) 8,4 (61)
3-1;}1:5; géng 7,2 (94) <4,7 (11) <4,7 (1) 6,6 (31)
3-1;}?;’1:1 géng 7.4 (101) <47 (17) <47 (16) 6,8 (41)
3'2;}?;":1 ‘}6‘1% 6,6 (111) NT NT 5.9 (29)
32 1:}}112; géng 7.0 (127) NT NT 6,4 (36)

-105-




25040

3-3 chét dong
phan 2 6,1 (76) NT NT 6,5 (56)
4-1 chét dong
phan 2 6,3 (36) NT NT <4,7 (3)
5-1 chat dong
phin 1 6,5 (131) 5,1(17) <4,7 (8) 6,6 (25)
5-1 chat dong
phén 2 6,8 (77) <4,7 (14) <4,7 (6) <4,7 (8)
5-2 chat dong
phan 1 7,0 (78) <4,7 (3) <4,7 (9) 7,1 (37)
5-2 chat don
ohin 2 & 7,0 (48) <4,7 (3) <4,7 (4) 7,2 (20)
5-3 hon hop gom
cac chat dong 7,5 (80) <4,7 (7) 5,2(19) 7,5 (37)
phan
5-4 chat dong
phan 1 6,4 (76) NT NT <4,7 (39)
5-4 chét dong
phan 2 6,8 (72) <4,7 (2) <4,7 (0) <4,7 (8)
6-1 chat dong _
phan 1 5,6 (78) NT NT <4,7 (53)
6-1 chat dong
phén 2 7,7 (104) <4,7 (18) <4,7(5) 7,2 (33)
6-2 chat dong
phin 2 8,7 (118) 7.8 (30) <4,7 (18) _8,4 (78)
6-3 chat dong
phin 2 7,6 (112) 5,9 (24) <4,7 (48) 7,4 (81)
7-1 chét dong
phan 1 7,4 (46) <4,7(1) <4,7 (2) <4,7 (5)
9-1 chat dong
phan 2 8,4 (103) <4,7 (12) <4,7 (22) 8,6 (60)
9-2 chét dong
phan 1 <4,7 (23) NT NT <4,7 (13)
9-2 chat dong
phén 2 <4,7 (18) NT NT <4,7 (8)
9-2 chat dong
phén 3 6,3 (113) NT NT 7,1 (81)
9-2 chét dong
phin 4 8,0 (103) NT NT 8,3 (66)
NT — khong dugc thir
ViduB
Tranh thu dong

Céc thtr nghiém duogc thuc hién nhu da dugce bdc 10 trong tai li€u: Foley et al.,
(2004) Neuropsychopharmacology. Trong nhi€ém vu tranh thu d6ng, viéc dung

scopolamin (1mg/kg, trong khoang mang bung) tai thoi diém 6 gior sau khi huén luyén
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khién cho con dong vt mit ky trc vé mé hinh nay. Thir nghiém khoang lidu luong bazo
tu do 3mg/kg, 10mg/kg, va 30mg/kg (qua duong miéng) dung 90 phut trude giai doan
hudn luyén théng qua viéc dua vao da day qua dudng miéng.

Chét ddng phan 1 theo Vi du 2-2 duoc thay lam dao nguoc ching quén md hinh
do scopolamin gay ra theo su phu thudc vao liéu lwong, véi EDso gin ding khoang
10mg/kg (qua dudng miéng). Téc dong clia 30mg/kg la twong ty tac dong tao ra bdi chét
tic ché cholinsteraza 1a donepezil (0,1mg/kg, trong khoang mang bung) ma dugc ding
lam d6i chung tich cuc (xem hinh 1).

Céac phuong an twong duong

Céc vi du néu trén dugc thé hién nhim muc dich minh hoa sang ché va khong
nén dugc hidu 14 nhim gidi han pham vi ctia sang ché. R3 rang ring nhidu cai bién va
thay ddi dbi voi cac phuong 4n cu thé néu trén clia sang ché c6 thé dugc tao ra va da
duoc minh hoa trong cac vi du ma khong vuot ra khdi cac nguyén ly co ban cia sang
ché nhu duge x4c dinh theo cac diém yéu cAu bao ho di kem. T4t ca cac cai bién va cac

thay ddi nay duoc du tinh bao ham trong sang ché nay.
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YEU CAU BAO HO
1. Hop chét ¢6 cong thire (1):

2
R F

Oz \Z y

R% ><_—_/\N_<x2'NJ(Y_\ 4
R(1)

hodc mudi ctia no, trong do:

p béng 0, 1 hoac 2;

q b?lng 0, 1 hoac 2;

WlacC;

Z.1a CH3, O hoac S;

Y 14 O, S hodc CHy;

X' va X? 1a cac nhém hydrocacbon no cling nhau bao gdm téng cong nim dén chin

nguyeén tr cacbon va cung nhau lién két sao cho goc:

x2
< /
X
tao ra hé nhén hai vong bic cau;

R! ¢6 thé 1a H, halo, CN, OH, Ci.3 alkoxy, NHa, Ci.s alkyl tity y dwoc thé, Ca.6 alkenyl
tiy v duogc thé, Crs alkynyl tuy v dugc thé, Cs.s xycloalkyl tily y duge thé, Cis
xycloalkenyl tlly y dugc thé, NRSRS, COOR’, CONR’R®, NR’CONR’R, NR’COOR?,
OCONR’R®, SR’, SOR’ SO:R% SO3R’ hogc CH,-W* ma W2 la xycloalkyl,
heteroxycloalkyl, aryl hoéc vong heteroaryl ¢ 5 dén 6 canh tiy y dugc thé;

R?1a H;

R* c6 thé 1a H, Ci.s alkyl tlly ¥ duge thé, Cys alkenyl tuy ¥ dugc thé, Ci.s alkynyl tiy y
dugc thé, Ca.6 xycloalkyl tily y dugc thé, Cas xycloalkenyl tiry y dugc thé;

R’ R°vaR’ c6 thé doc 1ap 1a H, Crsalkyl.

2. Hop chét theo diém 1, trong d6 R! dwoc chon tir H, halo, CN, OH, Ci.3 alkoxy,
NH>, C1-s alkyl tlly y duoc thé hoic benzyl.

3. Hop chét theo diém 1, trong d6 R! dugc chon tir H, OH, C1.6 alkyl tily ¥ dugc thé
bang 1 dén 6 nguyén tu flo, CH;-aryl hodc CH,-heteroaryl.
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4. Hop chét theo diém bét ky trong s cac diém néu trén, trong d6 R* duoc chon tir

H, metyl, flometyl, etyl, etynyl va 1-propynyl.

5. Hop chét theo diém bat k¥ trong sé cac diém tir 1 dén 4, trong d6 p bing 0 va q
bang 0.

6. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 5, trong d6 Z 1a CH hodc
0.

7. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 gdc:

G
_<\_
/
X

la h¢ nhan azabixyclo-heptan, azabixyclo-octan hodc azabixyclo-nonan.

8. Hop chét theo diém bét ky trong s cac diém tir 1 dén 7, trong d6 gbc:

X2
_<\_
{
X

dugc chon tir cac hé nhan BA dén BH sau ma c¢6 thé dugc thé b.%lng 0 dén 2 nguyén tir

flo tiy y (q bing 0 dén 2):

F(a) (F)q (F)q
N— N—
N—

BA BB BC
F(a) (F)q (F)a
N— N—
N
BD BE BF
(Hiizj: -
BG ) BH

9. Hop chét theo diém 1 ma duoc chon tir:
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etyl 5-(2-oxo0-1-oxa-3,8-diazaspiro[4.5]dec-8-yl)-2-azabixyclo[2.2.1]-heptan-2-
carboxylat

metyl 3-(3-ox0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat
etyl 3-(3-oxo0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat
2-floetyl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat

prop-2-yn-1-yl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-
carboxylat

but-2-yn-1-yl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-
carboxylat

8-(8-butanoyl-8-azabixyclo[3.2.1]oct-3-yl)-2,8-diazaspiro[4.5]decan-3-on

etyl 3-(1-metyl-3-o0x0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-

carboxylat

etyl 3-(1-etyl-3-oxo0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat
ety ° 3-(3-oxo-1-propyl-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-

carboxylat

etyl 3-(1-benzyl-3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-

carboxylat

etyl 2-flo-3-(3-o0x0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat

etyl 3-(6-flo-3-o0x0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat

etyl 3-(2-etyl-3-oxo0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat
etyl 3-(2-oxo-1-oxa-3,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat
etyl 3-(4-metyl-2-oxo0-1-oxa-3,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-

carboxylat

etyl  3-(4-etyl-2-oxo-1-oxa-3,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-

carboxylat

etyl 3-[2-0x0-4-(propan-2-yl)-1-oxa-3,8-diazaspiro[4.5]dec-8-yl]-8-

azabixyclo[3.2.1]octan-8-carboxylat

etyl 2-flo-3-(2-o0x0-1-o0xa-3,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-

carboxylat

etyl 3-(2-ox0-4-(pyridin-2-ylmetyl)-1-oxa-3,8-diazaspiro[4.5]decan-8-yl)-8-

azabixyclo[3.2.1]octan-8-carboxylat
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etyl 3-(2-hydroxy-3-o0x0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan- 8-
carboxylat

etyl 3-(3-0xo0-2-propyl-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-
carboxylat

etyl 3-[3-0x0-2-(propan-2-yl)-2,8-diazaspiro[4.5]dec-8-yl]-8-azabixyclo[3.2.1]octan-8-
carboxylat
etyl 3-[2-(2-metylpropyl)-3-oxo0-2,8-diazaspiro[4.5]dec-8-yl]-8-azabixyclo[3.2.1]octan-8-
carboxylat
etyl 3-[2-(xyclopropylmetyl)-3-oxo0-2,8-diazaspiro[4.5]dec-8-yl]-8-
azabixyclo[3.2.1]octan-8-carboxylat
etyl 3-[2-(2-metoxyetyl)-3-ox0-2,8-diazaspiro[4.5]dec-8-yl]-8-azabixyclo[3.2.1]octan-8-
carboxylat
(1,1-2Hy)etyl 3-(3-0xo0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-
carboxylat
(2,2,2->H3)etyl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-
carboxylat
(*Hs)etyl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat
propan-2-yl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-
carboxylat
S-metyl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carbothioat
S-etyl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carbothioat
etyl 5-(3-0xo0-2,8-diazaspiro[4.5]dec-8-yl)-2-azabixyclo[2.2.2]octan-2-carboxylat
etyl 5-(2-oxo-1-oxa-3,8-diazaspiro[4.5]dec-8-yl)-2-azabixyclo[2.2.2]octan-2-carboxylat
etyl]  5-(4-etyl-2-oxo-1-oxa-3,8-diazaspiro[4.5]dec-8-yl)-2-azabixyclo[2.2.2]octan-2-
carboxylat
etyl 5-[2-0x0-4-(2,2,2-trifloetyl)-1-oxa-3,8-diazaspiro[4.5]dec-8-yl]-2-
azabixyclo[2.2.2]octan-2-carboxylat |

| etyl 8-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-3-azabixyclo[3.2.1]octan-3-carboxylat
etyl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-9-azabixyclo[3.3.1]nonan-9-carboxylat
prop-2-yn-1-yl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-y1)-9-azabixyclo[3.3.1]nonan-9-

carboxylat
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but-2-yn-1-yl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-9-azabixyclo[3.3.1]nonan-9-
carboxylat

etyl 3-(2-oxo-1-o0xa-3,8-diazaspiro[4.5]dec-8-yl)-9-azabixyclo[3.3.1]nonan-9-
carboxylat

metyl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-6-azabixyclo[3.2.1]octan-6-carboxylat

etyl 3-(3-0x0-2,8-diazaspiro[4.5]dec-8-yl)-6-azabixyclo[3.2.1]octan-6-carboxylat

etyl 3-(2-oxo-1-oxa-3,8-diazaspiro[4.5]dec-8-yl)-6-azabixyclo[3.2.1]octan-6-carboxylat
etyl 6-(2-oxo0-1-oxa-3,8-diazaspiro[4.5]dec-8-yl)-3-azabixyclo[3.2.1]octan-3-carboxylat
etyl 6-(3-ox0-2,8-diazaspiro[4.5]dec-8-yl)-3-azabixyclo[3.1.1]heptan-3-carboxylat

etyl 3-(3-0x0-2,8-diazaspiro[4.6 Jundec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat
etyl 3-(2-oxo-1-0xa-3,8-diazaspiro[4.6 Jundec-8-yl)-8-azabixyclo[3.2.1]octan-8-

carboxylat hodc mubi cia hop chét nay.

10.  Hop chét theo diém 9, trong d6 hop chit nay 1a 3-(3-0x0-2,8-diazaspiro[4.5]dec-
8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat, hoic mudi ctia hgp chét nay.

11.  Hop chét theo diém 9, trong d6 hop chit nay 1a prop-2-yn-1-yl 3-(3-0xo0-2,8-
diazaspiro[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat, hoic mubi cua hop

chét nay.

12.  Hop chét theo diém 9, trong d6 hop chét nay 1a etyl (3-endo)-3-(2-hydroxy-3-
o0xo0-2,8-diazaspiro-[4.5]dec-8-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat, hoic mudi
ctia hop chét nay.

13.  Hop chit theo diém 9, trong d6 hop chit nay 1a etyl 5-(3-ox0-2,8-
diazaspiro[4.5]dec-8-yl)-2-azabixyclo[2.2.2]octan-2-carboxylat, hoic mudi cua hop
chét nay.

14.  Hop chét theo diém 9, trong d6 hop chét nay 1a etyl 6-(2-oxo-1-oxa-3,8-
diazaspiro[4.5]dec-8-yl)-3-azabixyclo[3.2.1]octan-3-carboxylat, hoic mudi cia hop
chét nay.

15.  Duoc pham chira hop chét theo diém bét ky trong s6 cac diém tir 1 dén 14 va ta

dugc duge dung.
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Hinh 1
* % * 3 Chét din thude
600+ @ Scopolamin (1mg/kg IP)

- SO +3mg’kg (PO)

g 400 B8 + 10mgkg (PO)

= + 30mg/kg (PO)

‘g 200 + donepezil (0.1mg/kg IP)
.g

0
Chét din thuéc é‘° O)Qo <§° gqo y e‘b\
&F &GS
O Y ¢ .bc& O

# P<0,05 so voi chit din thude/scopolamin
thtr nghi¢m u theo Mann-Whitney
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