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Linh vie k§ thuit dwoc dé cap

Sang ché dé cap dén cac hop chét imidazo[1,2-a]pyrimidin dugc thé bang diaza
hai vong, dén cac quy trinh diéu ché chiing, va thudc chira cac hop chét nay dé didu tri
va/hodc phong ngira bénh, dac biét dé diéu tri va/hodc phong ngura cac roi loan h6 hép
bao gdm céc rdi loan ho hép lién quan dén gidc ngi nhu chimg ngung thé tic nghén khi

ngu va chung ngung thé trung tdm khi ngi va chimg ngay.
Tinh trang ky thuit cia sing ché

Kénh kali 1a protein mang c6 mat hdu nhu & khip moi noi ma c6 lién quan dén
rat nhidu qua trinh sinh Iy khac nhau. C4c qua trinh nay con bao gém viéc diéu hoa dién
thé clia mang va tinh d& bj kich thich béi dién ctia céc té bao than kinh va co. Kénh kali
duoc chia thanh ba nhém chinh khac nhau & s6 lugng mién xuyén mang (2, 4 hoic 6).
Nhom kénh kali trong d6 hai mién tao 16 x6p dugc ctng cb bing bén mién xuyén mang
dugc goi 1a kénh K2P. V& mit chirc ning, kénh K2P trung gian, hiu nhu khong phu
thudc dién &p va thoi gian, dong nén K, va sy dong g0p cua chung vao viéc duy tri dién
thé mang lic nghi 12 ¢6 tinh quyét dinh. Ho céc kénh K2P bao gdm 15 thanh vién, dugc
chia thanh sdu phan ho, dua vao tinh twong tu vé trinh tu, cAu trac va chic nang: TWIK,
TREK, TASK, TALK, THIK va TRESK.

Dugc dic biét quan tdm la TASK-1 (KCNK3 hoac K2P3.1) va TASK-3
(KCNKO9 hodc K2P9.1) cta phan ho TASK (TWIK-related acid-sensitive K™ channel).
V& mat chirc nang, cac kénh nay duoc dac trung & chd, trong qua trinh duy tri dong luc
hoc khong phu thudc dién 4p, ching c6 dong “ro ri” hodc “nén” chay qua ching, va
chiing dap g vé6i nhiéu anh huéng sinh 1y va bénh ly nho su tdng hoac gidm hoat dong
ctia chung. Pic diém cua cac kénh TASK 1a phan {mg nhay v6i su thay doi vé d6 pH

ngoai bao: cac kénh nay bi trc ché & do pH axit va dugc hoat hoa ¢ do pH kiém.

TASK-1 duoc biéu hién chi yéu trong hé than kinh trung wong va trong hé tim
mach. Su biéu hién thich hop ciia TASK-1 duoc chirng minh trong néo, trong hach tuy
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sdng, trong té bao than kinh vin déng ctia ddy than kinh ha thiét va ddy than kinh sinh
ba, trong tim, tiéu thé canh, dong mach phé)i, dong mach chu, phéi, tuy, banh nhau, tir
cung, than, tuyén thwong thén, rudt non va da day, va ca & té bao lympho T. TASK-3
duge biéu hién chi yéu trong hé than kinh trung wong. Sy biéu hién thich hep cua
TASK-3 dugc chitng minh trong ndo, trong té bao thn kinh van dong ctia day than kinh
ha thit va day than kinh sinh ba va trong té bao biéu mé than kinh cua tidu thé canh va
phoi, va ca ¢ té bao lympho T. Su biéu hién & mirc thap duoc phat hién trong tim, da

day, mo tinh hoan va tuyén thuong than.

Kénh TASK-1 va TASK-3 déng vai trd trong viéc diéu hoa qué trinh ho hip.
C4 hai kénh nay duogc biéu hién trong cac té bao than kinh ho hép clia trung tAm ho hap
trong cudng ndo, khong ké nhitng noi khac, trong té bao than kinh tao ra nhip hd hip
(nhém hd hap bung véi phirc hop tién Boétzinger), va trong nhén luc tiét noradrenalin
(noradrenergic Locus caeruleus), va ca trong té bao thin kinh giai phong serotonin cuia
nhén gitra. Do tinh phu thudc vao do pH, ¢ day kénh TASK c¢6 chirc nang ciia mot cam
bién ma n6 phién dich nhimg thay dbi vé& do pH ngoai bao thanh cac tin hiéu té bao
tuong ung [Bayliss et al., Pflugers Arch. 467, 917-929 (2015)]. Ca TASK-1 va TASK-
3 cling dugc biéu hién trong tiéu thé canh, thu thé cam nhan hoa chét ngoai bién dé do
do pH, ham lugng O2 va CO> ctia méau va chuyén céc tin hiéu dén trung tim ho hép trong
cubng ndo dé diéu hoa viéc ho hép. Pa ching minh duoc rang, chudt thiéu gen TASK-
1 ¢6 dap ing thong khi giam (ting tdc d6 ho hap va thé tich khi luu thong) v6i tinh trang
gidm oxy huyét va tang cacbon dioxit huyét khi ham luong oxy huyét binh thuong
[Trapp et al., J. Neurosci. 28, 8844-8850 (2008)]. Hon thé nita, cac kénh TASK-1 va
TASK-3 di dugc chirng minh trong c4c té bao than kinh van dong cua day than kinh ha
thiét, day than kinh so s6 XII, ma c6 vai trd quan trong trong viéc gilt cho duong khi

trén m¢& [Berg et al., J. Neurosci. 24, 6693-6702 (2004)].

Trén mo hinh mic chimg ngung thé khi ngi & lon duoc gy mé, viéc dung chat
phong bé kénh kali theo dudng trong miii ma ching phong bé kénh TASK-1 trong
khoang nanomol s& din dén tc ché kha ning xep ctia hé thong co hd hap ving hong va
d6 nhay ctia phan xa 4p suat 4m ctia dudng khi trén. Gia thiét rang viéc ding chat phong

bé kénh kali theo duong trong miii khir cuc co quan cam thu co hoc trong duong khi
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trén va, thong qua viéc kich hoat phan xa 4p luc am, dan dén su gia tdng hoat tinh ctia
hé co ctia duong khi trén, nh d6 1am 6n dinh duong khi trén va ngin ngira sur xep. Do
tinh 6n dinh nay cia dudng khi trén, viéc phong bé kénh TASK c6 thé vo cling quan
trong d6i voi chung ngung thé tic nghén khi ng va ca d6i voi chimg ngay [Wirth ef

al., Sleep 36, 699-708 (2013); Kiper et al., Pflugers Arch. 467, 1081-1090 (2015)].

Chung ngung thd tic nghén khi ngi (Obstructive sleep apnoea - OSA) 14 rdi
loan ho hép lién quan dén gidc ngii dugc dic trung béi cac thoi ky 1ap lai su tic nghén
ctia duong khi trén. Khi hit vao, tinh trang m¢o cia duong khi trén duge bao ddm boi su
twong tac cua hai lyc dbi xung. T4c dung gidn né cia hé thong co ciia duong khi trén
chéng lai 4p suit 4m trong long 6ng, ma 1am co thét long 6ng. Su co chu dong cla co
hoanh va cac co hd hip phu khéc tao ra ap suit 4m trong duong khi, do do, céu thanh
lwc din dong cho viée thd. Do én dinh ciia duong khi trén vé co ban duge xac dinh béi

ddc tinh phoi hgp va co cua céc co gidn nd cia duong khi trén.

Co cam ludi (Musculus genioglossus) dong vai trd quyét dinh trong sinh bénh
hoc ctia ching ngung thé tic nghén khi ngii. Hoat dong ciia co cam ludi tang 1én khi 4p
sudt giam & ving hong hau theo co ché bu gian né. Bi kich thich bang ddy than kinh ha
thiét, n6 day ludi the ra va thut vao, nh d6 mé rong duong khi ving hong [Verse et al.,
Somnologie 3, 14-20 (1999)]. Viéc kéo cang co gidn nd cia dudng khi trén duoc didu
hoa, ngoai cac co quan khac, thong qua co quan cam thu co hoc/cam thu kéo cang trong
khoang miii/hong [Bouillette et al., J. Appl. Physiol. Respir. Environ. Exerc. Physiol.
46, 772-779 (1979)]. O c4c bénh nhin dang ngli mic chimg ngimg thd nghiém trong,
khi gdy té tai chd, & dudng khi trén, c6 thé quan sat thdy s giam thém vé hoat dong clia
co cam ludi [Berry et al., Am. J. Respir. Crit. Care Med. 156, 127-132 (1997)]. Céac
bénh nhin mic chimg ngung thd tic nghén khi ngt c6 ty 1é tir vong va mic bénh cao do
cac rbi loan tim mach nhu cao huyét ap, nhdi mau co tim va dot quy [Vrints et al., Acta

Clin. Belg. 68, 169-178 (2013)].

Trong truong hop ching ngung thd trung tdm khi ngt, do chirc ndng ndo bi suy
giam va su diéu hoa ho hip bi suy giam, ¢é su trc ché timg giai doan cua viéc dan dong

ho hép. Céc rdi loan hd hép trung tdm dan dén viéc ngimg hé hap co hoc, tire 1a trong
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cac giai doan nay, khong cé hoat dong thé; tam thoi, toan bd cac co hod hép ké ca co
hoanh & trang thai nghi. Trong truong hgp chiung ngung thé trung tdm khi ngu, khong

c6 su tac nghén ¢ duong khi trén.

Trong truong hop chimg ngay don thuan, ciing khong c6 su tic nghén ctia duong
khi trén. Tuy nhién, do su co cila duong khi trén, tdc do dong khi dugc hit vao va thd ra
tang 1én. Piéu nay, két hop vai hé théng co tha léng, lam cho md mém ciia khoang
miéng va hong bi rung theo ludng khi. Sy rung nhe nay sau dé tao ra tiéng ngay dién

hinh.

Chung ngdy do tic nghén (hoi chiing khing ctia dudng khi trén, chimg ngéy to,
hoi chung giam hé hip) gy ra do sy tic nghén timg phan lap lai cia duong khi trén
trong khi ngt. Viéc ndy lam tang tinh khang ctia duong khi va do do, lam tang viéc thd
v6i su 1én xubng dang ké vé ap sudt trong nguc. Trong qué trinh hit vao, ap suat am
trong nguc c6 thé dat dén tri sb twong tu voi tri sb gap phai do su tdc nghén hoan toan
duong khi & chimg ngung thé tic nghén khi ngi. Hau qua sinh ly bénh hoc d6i véi tim,
hé tudn hoan va chét lwong gidc ngl twong Ung véi cac hiu qua cia chimg ngung thé
tic nghén khi ngu. Vé chimg ngung thé tic nghén khi ngt, sinh bénh hoc dugce gia thiét
1a co ché phan xa cia co gidn nd hong bi suy giam trong thi hit vao khi ngu. Thong
thudng, chimg ngay tic nghén la giai doan dAu cta chung ngung thé tic nghén khi ngi

[Hollandt et al., HNO 48, 628-634 (2000)].

Ngoai ra, kénh TASK con dong cd vai tro trong viéc gay chét theo chuong trinh
cta té bao than kinh. Trong mo hinh dong vat méc bénh viém ndo tiy tu mién do
glycoprotein cta té bao than kinh dém it gai trong myelin (MOG) gy ra, md hinh dong
vat mic bénh da xo ctng, chudt thiéu gen TASK-1 thé hién su thoai ho4 té bao than
kinh giam. Bang cach ngin ngira viéc gay chét theo chwong trinh cua té bao than kinh,
su e ché kénh TASK dudng nhu c6 tic dung bao vé té bao than kinh, va c6 thé duoc
quan tAm dé diéu tri ri loan thoai hod than kinh [Bittner et al., Brain 132, 2501-2516
(2009)].

Ngoai ra, cling da dugc mo ta réng, té bao lympho T biéu hién kénh TASK-1 va

TASK-3 va su trc ché cac kénh nay lam giam viéc san xuat xytokin va sy tdng sinh sau
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khi kich thich té bao lympho T. Viéc trc ché chon loc kénh TASK trén té bao lympho T
ci thién tién trinh bénh trén mo hinh dong vat méic bénh da xo cing. Do d6, viéc phong
bé kénh TASK cling co thé quan trong dé diéu tri cac 161 loan tu mién [Meuth et al., J.
Biol. Chem. 283, 14559-14579 (2008)].

Ca TASK-1 va TASK-3 déu duogc biéu hién & tim [Rinné et al., J. Mol. Cell.
Cardiol. 81, 71-80 (2015)]. Do TASK-1 duogc biéu hién dic biét nhiéu trong hé din
truyén kich thich té bao than kinh va trong tAm nhi, kénh nay c6 thé c6 vai trd trong viéc
pha v& su dan truyén kich thich hodc khoi mao ching nhip nhanh trén thit. O tim,
TASK-1 dudng nhu gop phin vao dong nén ma phan nay gop phan vao viéc duy tri dién
thé nghi, vao khoang thoi gian dién thé hoat dong va vio su tai phan cuc [Kim ef al,
Am. J. Physiol. 277, H1669-1678 (1999)]. Bang cach sir dung té bao co tim nguoi, da
chimg minh ring, viéc phong bé dong ion TASK-1 din dén hoat dong dién thé dai hon
[Limberg et al., Cell. Physiol. Biochem. 28, 613-624 (2011)]. Ngoai ra, v6i chuot thiéu
TASK-1 da chirng minh dugce thoi gian QT dugc kéo dai [Decher et al., Cell. Physiol.
Biochem. 28, 77-86 (2011)]. Do d6, viéc trc ché kénh TASK c6 thé c6 tAm quan trong

trong diéu tri chimg loan nhip tim, dic biét chimg rung tAm nhi.

Trong mot s6 mach mau nhét dinh, kénh TASK cling déng vai tro trong viéc
diéu hoa truong lvc mach mau. Sy biéu hién thich dang cia TASK-1 dugc thong bao &
co tron cta déng mach phdi va mang treo rudt. Trong cic nghién ctru vé té bao co &
dong mach phdi nguoi, da thiy rang TASK-1 ¢6 vai trd trong viéc diéu hoa truong luc
mach méu phéi. TASK-1 ¢6 thé c6 lién quan dén su co mach phéi do thiéu oxy va tinh

trang nhiém axit [Tang et al., Am. J. Respir. Cell. Mol. Biol. 41, 476-483 (2009)].

Trong cac t€ bao cudn ti€u cau cua vo thuong than, TASK-1 ¢6 vai tro dan

truyén kali [Czirjak et al., Mol. Endocrinol. 14, 863-874 (2000)].

C6 thé 1a, kénh TASK con déng vai trd quan trong trong viéc giy chét té bao
theo chwong trinh va sinh ung thu. Trong sinh thiét ung thu vi, ung thu rudt két va ung
thu phoi va ca trong ung thu tuyén tién liét di cin va trong té bao u hic t6, TASK-3 da
dwoc phat hién 13 duge biéu hién qua mic rit nhiéu [Mu ef al., ung thi Cell 3, 297-302
(2003); Kim et al., APMIS 112, 588-594 (2004); Pocsai et al., Cell. Mol. Life Sci. 63,
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2364-2376 (2006)]. Su dot bién diém tai kénh TASK-3, ma né tit chirc nang ctia kénh,
ddng thoi huy bé tac dung tao khdi u (ting sinh, phat trién khdi u, chéng viée gy chét
té bao theo chuong trinh) [Mu et al., Cancer Cell 3, 297-302 (2003)]. Viéc biéu hién
quéa mtrc TASK-3 va TASK-1 trong dong té bao nguyén bao sgi loai gim nham (té bao
C8) e ché 16 trinh gay chét té bao theo churong trinh ngoai bao [Liu et al., Brain Res.
1031, 164-173 (2005)]. Do d6, viéc phong bé kénh TASK con c6 thé thich hop dé diéu

tri mot sO roi loan tao hinh lai.

Do d6, muc dich cua sang ché 1a dé cap dén cac chit ma chung tac dong dudi
dang cac chét phong bé hiéu qua va chon lgc ddi vé6i cac kénh TASK-1 va TASK-3 va
nhu vy, dic biét thich hop dé diéu tri vi/hodc phong ngira cac rdi loan hé hip bao gdm
cac rbi loan ho hip lién quan dén gidc ngl nhu chimg ngung thé tac nghén khi nga va

chimg ngung thé trung tdm khi ngu va chimg ngdy, va ca cac rdi loan khac.

US 2002/0022624-A1 mb ta mot sb din xuét azaindol bao gdm imidazo[1,2-
aJpyridin lam chét d6i khang chét P dé diéu tri cac rdi loan ctia hé than kinh trung wong.
WO 02/02557-A2 va WO 2009/143156-A2 boc 16 cac din xuét 2-phenylimidazo[1,2-
a]pyridin ma, & dang chét diéu bién cia cac thu thé GABAA, ciing thich hop dé diéu tri
cac rbi loan hé thin kinh trung wong. WO 2011/113606-A1 va WO 2012/143796-A2
boc 10 din xuét imidazol hai vong thich hop dé diéu tri viéc nhiém khuan va cac rdi loan
viém. Tai liéu EP 2 671 582-A1 boc 16 dan xuét imidazol hai vong va viéc lua chon céc
g dung tri lidu ctia chung lam chét rc ché kénh canxi typ T. WO 2012/130322-A1 md
ta dan xuét 2,6-diaryl-3-(piperazinometyl)imidazo[ 1,2-a]pyridin trong d6, nho hoat tinh
trc ché HIF-1 cua ching, 1a ddc biét thich hop dé diéu tri cac r6i loan viém va tang sinh.
WO 2014/187922-A1 boc 16 cac dan xuat 2-phenyl-3-(heteroxyclometyl)imidazo[1,2-
a]pyridin va -imidazo[1,2-a]pyrazin khdc nhau ma c6 thé dwogc sir dung 1am chét e ché
clia cac chét van chuyén glucoza (GLUT) dé diéu tri cac rdi loan viém, tang sinh, chuyén
héa, than kinh va/hodc tu mién. WO 2015/144605-A1 va WO 2017/050732-A1, ngoai
cac hop chéit khac, mo ta cac hop chit amin hai vong dugc axyl hoa thich hgp 1am chét
trc ché viéc san XUt autotaxin va axit lysophosphatidic dé diéu tri cac r6i loan khéc
nhau. WO 2016/084866-A1, WO 2016/085783-A1 va WO 2016/088813-A1 boc 1 cac

hop chat diaza hai vong duoc axyl hoa ma, nhd hoat tinh d6i khang cua chiing trén céac
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thu thé orexin, c6 thé duoc sit dung dé diéu tri cac roi loan thoai hoa than kinh, than kinh
va tAm than, cac roi loan tAm than va cac r6i loan an udng va giac ngu, dac biét la tinh

trang kho ngu.

Ngoai ra, hop chit etyl 4-[(2-phenylimidazo[1,2-a]pyrimidin-3-
yl)metyl]piperazin-1-carboxylat [s6 dang ky CAS 1783141-19-4] da duge chi 10 béoi
Chemical Abstracts 1a chét "thu vién hoa chét” khong tham chiéu trong tai liéu; ing

dung diéu tri y hoc ctia hop chét nay khong dugc mo ta trong tai liéu nay.
Ban chét k§ thuét ciia sang ché

Sang ché dé xuat cac hop chét c6 cong thire chung (I):

@
trong do
vong Q l1a hé diaza di vong hai vong c6 cong thirc
/* * * *
N N/ N/ N/
N N N N
/ / % /
%k , * %k * %k s * %k
/*
N

trong d6 * dé chi lién két voi nhom CHR? lién ké va ** dé chi lién két véi nhom

carbonyl,



36053

A la CH hoac N,
R!  lahalogen, xyano, (Ci-Cs)-alkyl, xyclopropyl hodc xyclobutyl

trong d6, (C1-Ca)-alkyl c6 thé dugc thé t6i ba lan bang flo va xyclopropyl va
xyclobutyl c6 thé duoc thé téi hai 1an bang flo,

R?  la hydro hodc metyl,

R3  1a (C4-Ce)-xycloalkyl trong d6 nhém CH, ctia vong c6 thé dugc thay thé bang -
O'>

hoac

R?®  la nhém phenyl ¢6 cong thirc (a), nhoém pyridyl cé cong thirc (b) hodc (c) hoac
nhom azol c6 cong thic (d), (e) hodc (f)

7
5 R
R ROA
: : Z N N7 N
' ... =
skksk skksk skksk Y skokok
4 6 8
R R R
(a (b) (c)

(d)

oA
R
ROA
>§N o NI
Y R i/
9B

R (e G
trong d6, *** thé hién lién két v6i nhom carbonyl lién ké va
R*  la hydro, flo, clo, brom hodc metyl,
R’ 14 hydro, flo, clo, brom, xyano, (C1-Cs)-alkyl hodc (Ci-Cs)-alkoxy,

trong d6 (C1-Cs)-alkyl va (Ci-Cs)-alkoxy mdi nhom c6 thé duoc thé t6i ba

lan bang flo,



hodc

R6

R7

RS
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1a hydro, flo, clo, brom hodc metyl,

la hydro, (C1-C3)-alkoxy, xyclobutyloxy, oxetan-3-yloxy,
tetrahydrofuran-3-yloxy, tetrahydro-2H-pyran-4-yloxy, mono-(C;-Cs)-
alkylamino, di-(C1-Cs)-alkylamino hodc (Ci-Cs)-alkylsulfanyl,

trong d6 (Ci1-Cs)-alkoxy c6 thé duoc thé 1én dén ba lan bang flo,

1a hydro, flo, clo, brom, (C;-Cs)-alkyl hodc (C1-Cs)-alkoxy,

R va R®B 14 giéng nhau hodc khac nhau va doc 1ap vé6i nhau 1a hydro, flo, clo,

va

brom, (Ci-Cs)-alkyl, xyclopropyl hodc (C:1-Cs)-alkoxy

trong d6 (C1-C3)-alkyl va (C1-Cs)-alkoxy mdi nhém c6 thé dugce thé t6i ba

14n bang flo,

la O hoac S,

1a nhém -OR!? hodc -NR!''R!'? trong d6

RIO

Rll

va

R12

1a (C1-Cg)-alkyl, (C4-Cs)-xycloalkyl hodc [(C3-Cs)-xycloalkyl]metyl,

1a hydro hodc (C;-Cs)-alkyl

1a (C;1-Ce)-alkyl, (C3-Cs)-xycloalkyl, phenyl hodc benzyl,
trong do, (C1-Ce)-alkyl c6 thé duoc thé téi ba 1an bang flo,
va

trong d6 phenyl va nhém phenyl trong benzyl cé thé dugc thé téi ba lan

bang cac gdc gibng nhau hodc khac nhau duge lya chon tir nhém g6m flo,

-10-
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clo, metyl, etyl, triflometyl, metoxy, etoxy, triflometoxy va

(triflometyl)sulfanyl,
hoac

R va R2 duge gin két voi nhau va cing voi cac nguyén tir nito ma ching lién

két, tao ra vong pyrolidin, piperidin, morpholin hodc thiomorpholin,
va muoi, solvat va solvat cua mudi cua ching.

Hop chét theo sang ché 1a cac hop chit c6 cong thire (T) va mudi, solvat va solvat
ctia mudi ctia chung, cac hop chét co cong thire (I-A), (I-B), (I-C), (I-D) va (I-E) ké ra
dudi day duoc bao gdm bdi cong thire (I) va mubi, solvat va solvat cia mubi ctia chung,
va cac hop chét ké ra duéi day dudi dang cac vi du thuc hién duge bao gdm bdi cong
thirc (I) va mudi, solvat va solvat ctia mudi ciia chiing, néu cac hop chit ké ra dué6i day

dugc bao gdm boi cong thic (I) khong phai 14 mudi, solvat va solvat ctia mudi.
Mo ta chi tiét sang ché

Cac mubi duge wu tién theo sang ché 1a cac mubi chép nhan duoc vé& mit sinh
Iy ctia cac hop chit cua sang ché. Ciing nam trong pham vi ctia sang ché 12 cac mubi ma
ban than chung khong phu hop cho cac ung dung dugce, nhung cé thé duoc st dung, vi
du, dé tach, tinh ché hodc luwu gift cac hop chét theo sang ché.

Céac mubdi chap nhan dugc vé mit sinh 1y cia cac hop chit theo sang ché bao
gdm cac mudi cdng axit cua cic axit vd co, cac axit carboxylic va cac axit sulphonic, vi
du, cac mudi cua axit clohydric, axit bromhydric, axit sulfuric, axit phosphoric, axit
metansulfonic, axit etansulfonic, axit benzensulfonic, axit toluensulfonic, axit
naphtalendisulfonic, axit formic, axit axetic, axit trifloaxetic, axit propionic, axit
sucxinic, axit fumaric, axit maleic, axit lactic, axit tartric, axit malic, axit xitric, axit

gluconic, axit benzoic va axit embonic.

Céc solvat trong ngit canh cia sang ché duoc mo ta 1a cac hop chét theo sang

ché & dang tao thanh phirc chit & trang thai ran hodc 16ng bang cach phéi hop véi cac
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phan tir dung moi. Cac hydrat 1a dang déc biét cia solvat, trong do su phéi hop 13 phdi

hop véi nude. Cac solvat duge wu tién theo sang ché 1a cac hydrat.

Céc hop chit theo sang ché co thé, tiy thude vao chu trac cua chiing, ton tai
du6i dang ddng phan 1ap thé khac nhau, nghia 1a duéi dang chét dong phan cdu hinh
hodc néu thich hop duéi dang chat déng phan chu dang (chat ddng phan dbi anh va/hoic
chét ddng phan khong dbi quang, bao gdbm ca cac chét dong phén atrop). Do dé, sang
ché bao ham c4c chit dong phan ddi anh va chit ddng phan khong dbi quang, va hdn
hop tuong Ging cua chung. Cac thanh phén ciu thanh dong nhét vé ciu triic ddng phan
1ap thé ¢6 thé duge tach ra khoi cac hdn hop nhu vy cla cic chit dong phan dbi anh
va/hodc cac chit ddng phan khong dbi quang theo cach da biét; cac quy trinh séc ky tbt
hon dugc ding cho muc dich, nhét 13 sic ky HPLC trén cac pha tach khong déi ximg
hodc d6i ximg. Trong truong hop amin ddi ximg 1am hop chét trung gian hodc san phim
cubi, viéc tach theo cach khac ciing c¢6 thé théng qua cac mudi dong phan khong d6i

quang st dung cac axit carboxylic tinh khiét v& mat dong phan ddi anh.

Neéu cac hgp chat theo sang ché c6 the xuat hién & dang ho bién, sang cheé cling

bao ham tat ca cac dang ho bién nay.

Sang ché con bao ham tt ca cac bién thé ddng vi thich hop cua cac hop chit
theo sang ché. O day, bién thé ddng vi cia hop chét clia sang ché dugc hiéu 1a mot hop
chét, trong d6 it nhat mot nguyén tir trong hop chét ciia sang ché dugc trao d6i bang mot
nguyén tir khac c6 cing sd nguyén tir, nhung c6 khéi lwong nguyén tir khac v6i khoi
lwong nguyén tr ma thuong thiy hoic chiém s6 lugng 4p dao trong tu nhién. Vi du vé
cac chét ddng vi ma co thé duoc két hop vao hop chét theo séng ché bao gdm céc chat
d@)ng vi hydro, cacbon, nito, oxy, phospho, luu huynh, flo, clo, brom va iot, nhu ’H
(dotéri), 3H (triti), 3C, 1C, 1N, 170, 180, 32p, 3P, 338, 33, 355, 363, 18 36C], 82y, 123],
1247 1297 y3 131, C4c bién thé ddng vi cu thé ctia hop chét theo sang ché, dic biét 1a cac
bién thé trong d6 mot hodc nhiéu déng vi phéng xa dugc dua vao, co thé ¢6 loi, vi du,
dé kiém tra co ché hoat dong hodc kiém tra sy phan bd thanh phan hoat tinh trong co
thé; do kha nang d& dang diéu ché va phat hién, dic biét 1a cac hop chat dugc danh ddu
bing ddng vi *H hodc 'C 1a thich hop cho muc dich nay. Ngoai ra, su két hop c4c chat
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ddng vi, vi du doteri, c6 thé tao ra nhiing ich loi diéu tri dic biét nhoy 4o 6n dinh chuyén
hoa ciia hop chét cao hon, vi du thoi gian ban hiy trong co thé dai hon hoic lidu luong
hoat chét can thiét giam di; do d6, nhiing cai bién nhu vay cia hop chét theo sang ché
trong cling c6 thé c4u thanh mot phwong 4n wu tién theo séng ché. Céc bién thé dong vi
ctia hop chét theo sang ché c6 thé dugc diéu ché bang cic quy trinh thuong duge st
dung da biét d6i v6i ngudi co k§ nang trong linh vuc, vi du bang cac phuong phéap duoc
mo ta duéi diy va bang cac phuong thirc duge md ta trong phan vi du thuc hién séng
ché, bang cach sir dung cac nhing bién d6i ddng vi twong tng clia tac nhan phan (ing

va/hodc hop chét khoi ddu tuong ung.

Ngoai ra, sang ché con bao gdm tién dugc chit cua hop chat theo sang ché.
Thuat ngit "tién dugc chit” & day chi cac hop chit ma ban than chung c6 hoat tinh hozc
khong c6 hoat tinh sinh hoc, nhung duoc chuyén hoa khi & trong co thé, vi du, béng con

duong chuyén hoa hoic thiiy phén, thanh céc hop chit theo sang ché.

Trong ngit canh cta sang ché, trir khi c6 quy dinh khéc, cic phan tir thé va cac

gbc duge dinh nghia nhur sau:

Theo ngft canh cia sang ché, (C1-Ce)-alkyl 14 gbc alkyl mach thing hodc mach
nhanh c6 1 dén 6 nguyén tir cacbon. Céc vi du bao gdm: metyl, etyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, fert-butyl, n-pentyl, 2-pentyl, 3-pentyl, neopentyl, n-hexyl,
2-hexyl va 3-hexyl.

Theo ngit canh cta sang ché, (C1-Ca)-alkyl 14 gbc alkyl mach thing hodc mach
nhénh c6 1 dén 4 nguyén tir cacbon. Cac vi du bao gdm: metyl, etyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl va tert-butyl.

Theo ngit canh cla sang ché, (C1-Cs)-alkyl 1a gbc alkyl mach thiang hodc mach
nhanh c6 1 dén 3 nguyén tir cacbon. Céac vi du bao gdbm: metyl, etyl, n-propyl va

isopropyl.

(C1-C3)-Alkoxy trong ngit canh cua sang ché 1a gdc alkoxy mach thang hoac
mach nhanh c¢6 1 dén 3 nguyén tir cacbon. C4c vi du bao g0m: metoxy, etoxy, 7-propoxy

va 1SOpropoxy.
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Mono-(C1-C3)-alkylamino trong ngit canh ciia sang ché 13 nhém amino c6 phan
ttr thé alkyl mach thing hodc mach nhanh c6 1 d&én 3 nguyén tir cacbon. Céc vi du bao

gbém: metylamino, etylamino, n-propylamino va isopropylamino.

Di-(C1-C3)-alkylamino trong ngit canh ciia sang ché 1a nhém amino c6 hai phan
ttr thé alkyl mach thing hodc mach nhanh gidng nhau hoic khac nhau, mdi phan tir thé
c6 ¢6 1 dén 3 nguyén tir cacbon. Cac vi du bao gdbm: N,N-dimetylamino, N,N-
dietylamino,  N-etyl-N-metylamino, = N-metyl-N-n-propylamino,  N-isopropyl-N-
metylamino,  N,N-di-n-propylamino,  N-isopropyl-N-n-propylamino  va  N,N-

diisopropylamino.

(C1-C3)-Alkylsulfanyl [con dugc goi 1a (Ci-Cs)-alkylthio] trong ngt canh cua
sang ché 1a gdc alkyl mach thiang hoic mach nhanh c6 1 dén 3 nguyén tir cacbon ma
dugc gin voi phan con lai cia phan ti thong qua nguyén tir luu huynh. Céc vi du bao

gbdm: metylsulfanyl, etylsulfanyl, n-propylsulfanyl v isopropylsulfanyl.

(C3-Ce)-xycloalkyl trong ngir canh ctia sang ché 1a nhém xycloalkyl bao hoa
mot vong c¢6 3 dén 6 nguyén tir cacbon thudc vong. Céc vi du bao gbm: xyclopropyl,

xyclobutyl, xyclopentyl va xyclohexyl.

(C4-Ce)-xycloalkyl theo ngit canh ciia sang ché 1a nhom xycloalkyl mot vong
no c¢6 4 dn 6 nguyén tir cacbon. Cac vi du bao gdm: xyclobutyl, xyclopentyl va

xyclohexyl.

Halogen trong ngit canh cua sang ché bao gom flo, clo, brom va iot. Dugc uvu

tién 1a flo, clo hodc brom.

Trong ngit canh cla sang ché, tit ca cac gbc ma xuét hién nhiéu hon mot lan
duoc xac dinh mot cach doc 14p voi nhau. Khi cac gbe trong hop chat theo séng ché
duoc thé, cac géc nay co thé dugc thé mot hodc nhiéu lan, trir khi c6 quy dinh khac.
Viéc thé bang mot phan tir thé hoac bang hai phan tir thé giéng hodc khic nhau dugc wu

tién. Viéc thé bing mot phan tir thé 1a duoc dac biét wu tién.

Trong ngit canh ciia sang ché uu tién cac hop chat c6 cong thirc (I) trong d6
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vong Q la hé diaza di vong hai vong c6 cong thirc

/ / / 4
N N N N
N N N
/ / / 0 N %
* ok B ok

trong d6 * dé chi lién ket véi nhom CHR? lién ké va ** dé chi lién két v6i nhom

carbonyl,
A la CH,
R! 1a flo, clo, brom, metyl, isopropyl, zert-butyl, xyclopropyl hodc xyclobutyl,
R?  lahydro,
va
R?®  laxyclobutyl, xyclopentyl hodc xyclohexyl
hoac

R?®  lanhom phenyl ¢6 cdng thire (a), nhom pyridyl c¢6 cong thitc (b) hodc nhém azol
¢6 cong thure (d), (e) hodc (f)

I__\,9A
py
Y
| /xm P
9B
(@) R (o
RQA
N
R |
Y kkk
0

trong d6, *** thé hién lién két vdi nhom carbonyl lién ké va
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R*  la hydro, flo hoic clo,

R>  1aflo, clo, xyano, (Ci1-Cs)-alkyl, (C1-Cs)-alkoxy hoac triflometoxy,

R®  Ia hydro, flo, clo, brom hodc metyl,

R7  1a(C;-Cs)-alkoxy, xyclobutyloxy hoic (Ci-Cs)-alkylsulfanyl,
trong d6 (C1-C3)-alkoxy c6 thé dugc thé 1én dén ba lan bang flo,

R va R®B 1a gidng nhau hozc khac nhau va doc 1ap véi nhau 1a hydro, clo, brom,

(C1-Cs)-alkyl hoac xyclopropyl,
trong d6, (C1-Cs)-alkyl ¢6 thé duogc thé t6i ba 1an bang flo,
va
Y la O hoac S,
va mubi, solvat va solvat‘ ctia mubi ctia ching.

Theo mdt phuong 4n cu thé, sang ché d& cap dén cac hop chat co cong thirc (I)

trong do

vong Q 1a hé diaza di vong hai vong c6 cong thirc

0

trong d6 * dé chi lién ket véi nhom CHR? lién ké va ** dé chi lién két voi nhom

%3k

carbonyl,
va muoi, solvat va solvat ciia muoi ctia ching.

Theo mét phuong 4n cu thé nita, sang ché dé cap dén cac hop chat c6 cong thirc

(I) trong d6
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vong Q 1a hé diaza di vong hai vong c6 cong thirc

trong d6 * dé chi lién két véi nhom CHR? lién ké va ** dé chi lién két v4i nhom

carbonyl,
va muoi, solvat va solvat cia muodi cua chung.

Theo mot phuong an cu thé nita, sang ché dé cap dén cac hop chit c6 cong thirc

(I) trong d6
vong Q 1a hé diaza di vong hai vong c6 cong thirc

*

N/

ogm*

trong d6 * dé chi lién két véi nhom CHR? lién ké va ** dé chi lién két véi nhom

carbonyl,
va muoi, solvat va solvat cia muoi ctia chung.

Theo mot phuong 4n cu thé nira, sang ché dé cap dén cac hop chét ¢6 cong thirc

(I) trong do
A la CH,
va mudi, solvat va solvat ciia mubi ciia chung.

Theo mot phuong 4n cu thé nita, sang ché dé cap dén céac hop chét c6 cong thirc

(I) trong d6
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R! 1a clo, brom, isopropyl hodc xyclopropyl,
va muoi, solvat va solvat cua mudi cua ching.

Theo mdt phuong 4n cu thé nita, sang ché d& cap dén cac hop chét ¢6 cong thire

(I) trong do
R? 14 hydro,
va mudi, solvat va solvat ctia mudi ctia chiing.

Theo mdt phuong 4n cu thé nita, sang ché dé cap dén cac hop chét co cong thirc

(I) trong do
R3  la xyclopentyl hodc xyclohexyl,
va mudi, solvat va solvat cia mudi cia ching.

Theo mdt phwong an cu thé nita, sing ché dé cap dén cac hop chét c6 cong thirc

(I) trong do

R3>  1a nhém phenyl c6 cong thirc (a)

kkock

RO @
trong do, *** thé hién lién két vai nhom carbonyl lién ké,
R* 14 hydro, flo hoic clo
va
R® 1a flo, clo, (Ci-C3)-alkyl hodc (C;-Cs)-alkoxy,

va muoi, solvat va solvat cia mudi cua chung.
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Theo mdt phuong 4n cu thé nita, sang ché dé cap dén cac hop chit c6 cong thirc

(I) trong d6

R?®  la nhém pyridyl c6 cong thirc (b)

trong do6, *** thé hién lién két véi nhom carbonyl lién ké,
R® 14 hydro, flo, clo, brom hodc metyl
va
R7  1a(Ci-Cs)-alkoxy, xyclobutyloxy hodc (Ci-Cs)-alkylsulfanyl,
trong d6 (C1-Cs)-alkoxy c6 thé dwoc thé 1én dén ba 1an bang flo,
va cac mubi, cac solvat va cac solvat cua cac mudi cta no.

Theo mdt phuong 4n cu thé nita, sang ché dé cép dén cac hop chét c6 cong thire

(I) trong do

R?®  lanhém azol c6 cong thire (d), (¢) hoac (f)

R9A R . o
DR Wy ¢
S G

@ R® (¢) M

9
trong do, *** thé hién lién ket vdi nhoém carbonyl lién ké,

R%A va R%B 1a gidng nhau hodc khac nhau va doc 14p véi nhau 1a hydro, clo, brom,

(C1-C3)-alkyl hoac xyclopropyl,
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trong d6, (C1-Cs)-alkyl ¢6 thé dugc thé t6i ba lan bang flo,
va
Y la O hoac S,
va mudi, solvat va solvat ciia mudi ctia chiing.

Trong ngit canh ctia sang ché, dic biét uu tién cac hop chét c6 cong thirc (I) trong

do

vong Q 1a hé diaza di vong hai vong c6 cong thirc

/* /* %
N N N7
" 2 g
* */ , ok o

N %

trong d6 * de chi lién ket voi nhom CHR? lién ké va ** d€ chi lién két vdi nhom

carbonyl,
A la CH,
R!  laclo, brom, isopropyl hodc xyclopropyl,
R?  lahydro,
va
R?>  laxyclopentyl hodc xyclohexyl,
hodc

R?®  lanhom phenyl ¢6 cong thitc (a), nhoém pyridyl c6 cong thire (b) hodc nhém azol
¢6 codng thue (d), (e) hodc (f)
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R9A
H >§N
Y
/xm P
9B
(d) R (@
R9A
N
R |
Y ok ok
0

trong d6, *** thé hién lién két v6i nhom carbonyl lién ké va
R*  1a hydro, flo hodc clo,

R>  1aflo, clo, metyl, isopropyl, metoxy hodc etoxy,

R®  1a hydro, flo, clo, brom hoic metyl,

R7  1a metoxy, diflometoxy, triflometoxy, isopropoxy, xyclobutyloxy hoéc

metylsulfanyl,

R va R®B 1a gidng nhau hodc khic nhau va doc 1ap v6i nhau 1a hydro, metyl,
triflometyl, etyl, isopropyl hodc xyclopropyl,

va
Y la O hoac S,
va muoi, solvat va solvat cia mudi ctua chung.

Dinh nghia vé gbc riéng r& néu cu thé & dang két hop twong tmg hodc dang két
hop duogc uu tién cia cac gde nay, doc lap véi dang két hop twong ung clia cac gbc cu
thé, ciing duoc thay thé néu mudn bang dinh nghia vé gdc & dang két hop khac. Pic biét

duoc wu tién la cac td hgp gom hai hodc nhiéu khoang dugc uvu ti€n néu trén.

Ngoai ra, sang ché con dé cap dén quy trinh didu ché hop chat ¢ cong thirc (1)
theo sang ché, trong d6 gbc R? 14 hydro, khéc biét & chd, hop chét ¢ cong thue (IT)
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N __N A
77 7 N _R'
>~ _N / -
° (I
trong d6 A va R! ¢6 nghia nhu dugc x4c dinh & trén

duoc cho phan Gng véi sy ¢6 mat cua chét khir thich hop

[A] v6i hop chét ¢ cong thire (I1T)

H
N/
3O
~
(III)

trong d6 R* va vong Q c6 nghia nhu dugc xac dinh & trén

dé tao ra hop chét co cong thiac (I-A)

° (I-A)

trong d6 A, R, R® va vong Q ¢6 nghia nhu dugc xac dinh ¢ trén

hodc

[B] véi hé diaza di vong hai vong dugc bao vé c6 cong thuc (IV)
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av)
trong d6 vong Q c6 nghia nhu dugc x4c dinh ¢ trén
va

PG 12 nhém bao vé amino, vi du zert-butoxycarbonyl, benzyloxycarbonyl hoac (9H-

fluoren-9-ylmetoxy)carbonyl

trude tién dé tao ra hop chét c6 cong thirc (V)

V)
trong d6 A, PG, R! va vong Q c6 nghia nhu dugc xac dinh & trén,

tiép theo, nhom bao vé PG duogc tach ra va hgp chét thu duge co cong thire (VI)

" (VD)
trong d6 A, R! va vong Q ¢6 nghia nhu dugc xac dinh & trén

sau do duoc phan Gng, tuy thudc vao dinh nghia cu thé vé gbc R3,
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[B-1]véi axit carboxylic cé cong thue (VII)

hodc

O
3A
trong do

R3A 13 (C4-Cs)-xycloalkyl trong d6 nhém CHa clia vong c6 thé dugc thay thé
bang -O-, hodc 12 nhém phenyl ¢6 cong thic (a), nhom pyridyl c6 cong
thire (b) hodc (¢) hodc nhom azol c6 cong thire (d), (e) hodc (f), nhu duoc

mo ta & trén,

vé6i su kich hoat cia nhom chire axit carboxylic trong (VII), hodc dugce phan

ung voi clorua axit teong g c6 cong thire (VIII)

o)

3A
R v
trong d6 R ¢6 nghia nhu dugc néu trén day

dé tao ra hop chét co cong thic (I-B)
N N A
7P 2 =
>~ _N / _
N
@
N

° (I-B)

R3A

trong d6 A, R!, R** va vong Q ¢6 nghia nhu duge xac dinh 6 trén
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[B-2]véi cloroformat hodc carbamoyl clorua c6 cong thirc (IX)

0

R®~ ¢l 1)
trong do
R3® 1a nhém -OR!? hodc -NR!"4R!? trong d6
R0 va R'? ¢6 nghia nhu dugc xac dinh & trén
va
R!A ¢4 dinh nghia cia R!! néu trén, nhung khong phai 1a hydro,

dé tao ra hop chét co6 cong thire (I-C)

° (I-C)
trong d6 A, R!, R*® va vong Q ¢6 nghia nhu dugc xac dinh 6 trén
hodc
[B-3]vdi isoxyanat c6 cong thire (X)
R'2-N=C=0 )
trong d6 R!? ¢6 nghia nhu dugc néu trén day

dé tao ra hop chét co6 cong thirc (I-D)
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(I-D)
trong d6 A, R!, R!2 va vong Q ¢6 nghia nhu dugc xac dinh ¢ trén

va cac hop chit c6 cong thire (I-A), (I-B), (I-C) va (I-D) thu dugc nhu vy dugc tach tuy
v thanh cac chit dong phan ddi anh va/hodc cac chit ddng phan khong dbi quang cua
chiing va/hoic duoc chuyén dbi tuy v bang (i) cac dung mdi va/hodc (i) axit thich hop

thanh solvat, muoi va/hodc solvat ciia muoi cua ching.

Chét khtr thich hop cho cac buée xtt Iy [A] (II) + (IIT) — (I-A) va [B] (IT) + (IV)
— (V) [amin hoa khir] cho cac muc dich nay 1a bohydrua kim loai kiém thong thuong
nhu natri bohydrua, natri xyanobohydrua hodc natri triaxetoxybohydrua; t6t hon 1a sir
dung natri triaxetoxybohydrua. Viéc bd sung axit, nhu cu thé axit axetic, va/hoic chét
khtr nuée, vi du, rdy phén tir hodc trimetyl orthoformat hodc trietyl orthoformat, ¢6 thé

c6 loi trong céac phan ing nay.

Dung mdi thich hgp cho cac phan ing nay ddc biét 1a rugu nhu metanol, etanol,
n-propanol hodc isopropanol, ete nhu diisopropyl ete, metyl fert-butyl ete,
tetrahydrofuran, 1,4-dioxan hodc 1,2-dimetoxyetan, dung moi khong proton phéan cuc
nhu axetonitril hodc N, N-dimetylformamit (DMF) hodc hon hgp cac dung mdi nay; duge
uu tién 1a st dung tetrahydrofuran. Cac phan tng thuong dugc thuc hién trong khoang
nhiét do tir 0°C dén +50°C.

Nhém béo vé PG st dung trong hop chit (IV) ¢6 thé 1a nhém bao vé amino
chuén, vi du, fert-butoxycarbonyl (Boc), benzyloxycarbonyl (Z) hodc (9H-fluoren-9-
ylmetoxy)carbonyl (Fmoc); dugc wu tién 1a str dung fert-butoxycarbonyl (Boc). Su tach

nhém bao vé trong budc phuong phap [B] (V) — (VI) duoc thyc hién bang cac phuong
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phép da biét. Do d6, nhom rert-butoxycarbonyl dién hinh dwgc tach nh xit Iy bang axit
manh nhu hydro clorua, hydro bromua hodc axit trifloaxetic, trong dung mdi tro nhu
dietyl ete, 1,4-dioxan, diclometan hodc axit axetic. Trong truong hop
benzyloxycarbonyl lam nhém bao v€, nhom nay t6t hon duogc loai bo bang qua trinh
hydro phan véi sy c6 mat cua chét xuc tac paladi thich hop nhu paladi trén than hoat
tinh. Nhom (9H-fluoren-9-ylmetoxy)carbonyl thuong dugc tach véi su tro giup cua
bazo amin bac hai nhu dietylamin hoac piperidin [vi du, xem trong T.W. Greene and
P.G.M. Wuts, Protective Groups in Organic Synthesis, Wiley, New York, 1999; P.J.
Kocienski, Protecting Groups, 3™ edition, Thieme, 2005].

Mot sb hop chét c6 cong thirc (V), nhat 14 cac hop chat trong d6 PG 1a rert-
butoxycarbonyl, twong tu cling cé hoat tinh wrc ché manh d6i v6i TASK-1 va/hoic
TASK-3, va vé& mit nay ciing dugc bao gébm trong pham vi xac dinh cua sang ché nay,

tire 1a cac hop chét c6 cong thic (I).

Budc xir 1y [B-1] (VI) + (VII) — (I-B) [hinh thanh amit] duoc thyc hién bing
cac phuong phap da biét v6i su tro gitip clia chat ngung tu hoic chét hoat hoa. Céc chat
thich hop thudc loai nay 1a, vi du, carbodiimit nhu N, N'-dietyl-, N,N"-dipropyl-, N,N'-
diisopropyl-, N,N'-dixyclohexylcarbodiimit (DCC) hodc N-(3-dimetylaminopropyl)-N'-
etylcarbodiimit hydroclorua (EDC), din xuét phosgen nhu N,N'-carbonyldiimidazol
(CDI) hodc isobutyl cloroformat, hgp chét 1,2-oxazoli nhu 2-etyl-5-phenyl-1,2-oxazoli
3-sulfat hodc 2-tert-butyl-5-metylisoxazoli perclorat, hop chét axylamino nhur 2-etoxy-
1-etoxycarbonyl-1,2-dihydroquinolin, a-clorenamin nhu 1-clo-N,N,2-trimetylprop-1-
en-l1-amin, dan xuit 1,3,5-triazin  nhu 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-
metylmorpholini clorua, hop chét phospho nhu n-propanphosphonic anhydrit (PPA),
dietyl  xyanophosphonat, diphenylphosphoryl azit (DPPA), bis(2-0x0-3-
oxazolidinyl)phosphoryl clorua, benzotriazol-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat hodc benzotriazol-1-yloxytris(pyrrolidino)phosphoni hexaflophosphat
(PyBOP), hodc hop chit uroni nhu O-(benzotriazol-1-yl)-N,N,N' N'-tetrametyluroni
tetrafloborat (TBTU), O-(1H-6-clobenzotriazol-1-yl)-1,1,3,3-tetrametyluroni
tetrafloborat (TCTU), O-(benzotriazol-1-yl)-N, N, N',N'-tetrametyluroni
hexaflophosphat  (HBTU)  O-(7-azabenzotriazol-1-yl)-N,N,N', N'-tetrametyluroni
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hexaflophosphat (HATU) hodac 2-(2-oxo-1-(2H)-pyridyl)-1,1,3,3-tetrametyluroni
tetrafloborat (TPTU), thy ¥ két hop vdi cac chét phu trg khac nhu 1-hydroxybenzotriazol
(HOBt) hodc N-hydroxysuxinimit (HOSu), va cling & dang bazo kim loai kiém cacbonat,
vi du natri cacbonat hodc kali cacbonat, hodc bazo amin béc ba nhu trietylamin, N,N-
diisopropyletylamin, N-metylmorpholin (NMM), N-metylpiperidin (NMP), pyridin
hodc 4-N, N-dimetylaminopyridin (DMAP). Tac nhan ngung tu hogc tic nhan hoat héa
dugc wu tién st dung la O-(7-azabenzotriazol-1-yl)-N,N,N' N'-tetrametyluroni

hexaflophosphat (HATU) két hop véi N, N-diisopropyletylamin 1am bazo.

Quy trinh khac thong qua carbonyl clorua (VIII) [(VI) + (VIII) — (I-B)] thuong
duoc thuc hién vé6i su ¢6 mait cia bazo nhu natri cacbonat, kali cacbonat, trietylamin,
N,N-diisopropyletylamin, N-metylmorpholin (NMM), N-metylpiperidin (NMP),
pyridin, 2,6-dimetylpyridin, 4-N, N-dimetylaminopyridin (DMAP), L,5-
diazabixyclo[4.3.0]non-5-en (DBN) ho#c 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU);

t6t hon 1a str dung trietylamin hodc N, N-diisopropyletylamin.

Dung méi tro thich hgp cho cac phan (ing tao amit nay 1a, vi du, ete nhu dietyl
ete, diisopropyl ete, metyl fert-butyl ete, tetrahydrofuran, 1,4-dioxan, 1,2-dimetoxyetan
hoic bis(2-metoxyetyl) ete, hydrocacbon nhu benzen, toluen, xylen, pentan, hexan hodc
xyclohexan, halohydrocacbon nhu diclometan, triclometan, cacbon tetraclorua, 1,2-
dicloetan, tricloetylen hodc clobenzen, hodc dung mdi khéng proton phan cuc nhu
axeton, metyl etyl keton, etyl axetat, axetonitril, butyronitril, pyridin, dimetyl sulfoxit
(DMSO), N,N-dimetylformamit (DMF), N,N'-dimetylpropylenure (DMPU) hoac N-
metylpyrolidinon (NMP); cling c6 thé sir dung hdn hop ctia cac dung moi ndy. Pugc uu
tién 1a st dung diclometan, 1,2-dicloetan, tetrahydrofuran, N, N-dimetylformamit hodc
hdn hop ctia cdc dung mdi nay. Cac phan ung thudng dugc thuc hién trong khoang nhiét

do tr -20°C dén +60°C, t6t hon tir 0°C dén +40°C.

Quy trinh [B-2] (VI) + (IX) — (I-C) [tao ra uretan hodc ure dugc thé] duogc thuc
hién trong cac diéu kién phan tng twong tu vé dung méi, bd sung bazo va nhiét do nhu

dugc mé ta ¢ trén dé tao ra amit [B-1] (VI) + (VIII) — (I-B).
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Phan tng [B-3] (VI) + (X) — (I-D) tuong tu dugc thuc hién trong mot trong s6
cac dung méi tro hodc hon hop dung méi liét ké & trén & nhiét do nim trong khoang tir

0°C dén +60°C; viéc bd sung bazo trong phan (mg nay tiy ¥ c6 thé dugc phan tan cing.

Hop chit amin (VI) ciing co thé duge st dung trong cac bude xui ly [B-1] (VI)
+ (VII) hodc (VIII) — (I-B), [B-2] (VI) + (IX) — (I-C) va [B-3] (VI) + (X) — (I-D) &
dang mubi, vi du 1am hydroclorua hogc trifloaxetat. Trong trudng hop nay, su chuyén
hoa duoc thuc hién véi su ¢6 mit cua luong gia tang thich hgp cua bazo bd tro tuong

ung duoc str dung.

Hop chét c¢6 cong thiic (I) theo sang ché trong d6 gbc R? 1a metyl c6 thé thu

duogc bang cach tién hanh phan ting gitta carbaldehyt c¢6 cong thire (II) dd néu & trén
N N A
7P 7 N_R'
=~ N / —_
° (I
trong d6 A va R! ¢6 nghia nhu dugc xac dinh 6 trén

dAu tién v6i metylmagie bromua dé tao ra rwou bac hai c6 cong thire (XI)

N
E/\FN /N R’
=~ _N / -
CH,
HO XD)

trong d6 A va R! ¢6 nghia nhu dugc xéac dinh 6 trén,

tiép theo, chuyén dbi hop chit nay véi su trg gilip cla triphenylphosphin va cacbon

tetrabromua thanh bromua twong tng c6 cong thirc (XII)
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>~ _N /
o’ e (XII)

trong d6 A va R! ¢6 nghia nhu dugc xac dinh & trén,

sau d6 phan Gng v4i hé diaza di vong hai vong dugc béo vé c6 cong thirc (IV)

Iv)
trong d6 vong Q c6 nghia nhu dugce xéac dinh ¢ trén
va

PG 1a nhom bao vé amino, vi du tert-butoxycarbonyl, benzyloxycarbonyl hodc (9H-

fluoren-9-ylmetoxy)carbonyl

dé tao ra hop chét co cong thire (XIII)

(XIII)
trong d6 A, PG, R! va vong Q ¢6 nghia nhu duge xac dinh 6 trén,

sau d6 tach nhom bao vé PG va tiép theo chuyén dbi hop chét thu dugc c6 cong thirc

(XIV)
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(XIV)
trong d6 A, R! va vong Q ¢6 nghia nhu dugc xac dinh ¢ trén

tuy thudc vao nghia cu thé cua gbc R? theo mot trong cac quy trinh [B-1], [B-2] va [B-
3] mo ta & trén thanh hop chét dich ¢6 cong thiic (I-E)

(I-E)
trong d6 A, R!, R3 va vong Q c¢6 nghia nhu dugc xac dinh ¢ trén

va tiy ¥ tach hop chét néu sau thanh cac chét dong phan d6i anh va/hoac cac chit dong
phéan khong dbi quang cta chung va/hoic tity ¥ cho chiing phan tmg vé6i cac dung moi

(i) va/hodc axit (i7) twong ung dé tao ra solvat, mudi va/hodc solvat cia muoi cua chung.

Viéc chuyén dbi carbaldehyt (II) bang metylmagie bromua thanh rugu bac hai
(XI) dién hinh dugc thue hién trong dung mai ete nhu dietyl ete, diisopropyl ete, metyl
tert-butyl ete, tetrahydrofuran hodc hdn hop cuia chung & nhiét do nam trong khoang tir
-20°C dén +40°C. Su chuyén d6i sau d6 thanh bromua (XII) t6t hon duoc thuc hién
trong cac diéu kién ém nhe st dung t6 hop chét phan tmg gdm triphenylphosphin va
cacbon tetrabromua vGi su ¢ mét cua trietylamin 1am bazo ("phan tmg Appel"). Phan
g tot hon duge thuc hién trong diclometan 1am dung méi tro trong khoang nhiét do tur

-10°C dén +30°C. B6i v6i phan tmg sau d6 voi hé diaza di vong hai vong (IV), bromua
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(XII) t6t hon khong duwrge phan tach trude nhung duge sir dung truc tiép lam san phdm
tho trong quy trinh mot binh vé1 viéc thay d6i dung méi. Pbi véi phan tmg (XII) + (IV)
— (XIII) nay, dung mdi stir dung t6t hon 1a axetonitril, va phan ing thudng dién ra trong

khoang nhiét d6 tir +20°C dén +60°C.

Céc buée xir ly (XIII) — (XIV) va (XIV) — (I-E) sau cung dugc thuc hién tuong
tu nhu cac bude duge mo ta & trén ddi vai cac quy trinh [B] (V) — (VI) va [B-1], [B-2]
hoac [B-3].

Céc quy trinh mo ta ¢ trén co thé dugc thuc hién tai ap suit khi quyén, 4p suat
cao hodc 4p sut giam (vi du, nim trong khoang tir 0,5 dén 5 bar); thong thuong, mdi

mot phan ung duoc thuc hién tai ap sudt khi quyén.

Budc tach cac hop chét theo sang ché thanh cac chét ddng phan déi anh va/hodc
cac chit ddng phan khong d6i quang tuong tmg c6 thé, khi thich hop, tiy ¥ cling c6 thé
duoc thue hién ¢ giai doan dau cua cac hop chat (TIIT), (IV), (V) hodc (VI) va (XI), (XIII)
hodc (XIV) tuong trng, dugc chuyén d6i thém & dang riéng biét theo céc budce xit Iy mod
ta & trén. Budc tach cac chit dong phén 1ap thé nhu vay co thé dugc thuc hién bang cac
phuong phéap thong thuong da biét d6i voi nguoi c6 k§ ning trong linh vuc. Theo ngi
canh cua sang ché nay, duge wu tién 1a st dung cac phuong phap sdc ky trén cac pha
tach khong ddi xtng hodc ddi xtng; trong truong hop cac amin khong d6i xng 1am hop
chét trung gian hodc san phém cudi, budce tach theo cach khac co thé dugc thuc hién
thong qua cac mubi dong phan khong d6i quang véi su trg gitp cla céc axit carboxylic

tinh khiét vé mat déng phan ddi anh.

V& phan ctia chung, cac hop chat ¢6 cong thire (II) ¢6 thé duoc diéu ché bang
cac quy trinh da biét tir tai liéu chuyén nganh bang cich ngung tu 2-aminopyrimidin

(XV)

(XV)

dudi su tac dong ciia bazo voi hop chét ¢ cong thire (XVI)
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trong do6 A va R! ¢6 nghia nhu dugc xac dinh o trén

(XVI)

va

X lanhém roi chuyén thich hop, vi du clo, brom hogc iot

dé tao ra dan xuit imidazo[1,2-aJpyrimidin c6 cong thic (XVII)
NN

2N TN
\N/ _

trong d6 A va R! duge xé4c dinh nhu & trén

(XVII)

va tiép theo, formyl hoa céc hop chét nay bang hdn hop ctia N,N-dimetylformamit va
phospho oxyclorua dé tao ra hop chét c6 cong thire (II).

Phan tng ngung tu (XV) + (XVI) = (XVII) dién hinh dugc thuc hién trong
dung mdi rugu nhu metanol, etanol, n-propanol, isopropanol hodc n-butanol, trong ete
nhu dietyl ete, diisopropyl ete, metyl terz-butyl ete, tetrahydrofuran, 1,4-dioxan, 1,2-
dimetoxyetan hodc bis(2-metoxyetyl) ete, trong dung mdi khong proton ludng cuc nhu
N,N-dimetylformamit (DMF), N,N-dimetylpropylenure (DMPU) hodc N-
metylpyrolidinon (NMP), hodc theo cach khéc, trong nu6e, & nhi€t do nim trong khoang

tir +50°C dén +150°C; dung mdi sir dung tot hon 12 etanol hodc nude.

Bazo thich hop cho phan ing nay dac biét 1a kim loai kiém bicacbonat hoic
cacbonat nhu natri bicacbonat hodc kali bicacbonat hodc lithi cacbonat, natri cacbonat,
kali cacbonat hodc xesi cacbonat, kim loai kiém hydroxit nhu natri hydroxit hoac kali
hydroxit, hodc ca alumin; tot hon 1a st dung natri bicacbonat hodc natri hydroxit. Mot
cach tiy ¥ - néu nhiét do phan tng dugc ting 1én mdt cach thich hop - phan Gmg cling

¢6 thé duoc thuc hién khong can bd sung bazo.
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Phan tmg formyl héa chon loc vung (XVII) — (II) dugc thuc hién trong cac
didu kién tiéu chudn ctia phan tmg Vilsmaier-Haack bang cach xtt Iy (XVII) bang hén
hop tao san cua N,N-dimetylformamit va phospho oxyclorua ma né dugc st dung véi
lwong du nhiéu va dong thoi cling ding lam dung moi. Phan ung thong thuong duogc

thuc hién trong khoang nhiét do tir 0°C dén +100°C.

Céc hop chit c6 cong thire (IIT), (IV), (VII), (VIID), (IX), (X), (XV) va (XVI) c6
san trén thi trudng hodc duge mo ta nhu trong tai liéu chuyén nganh, hodc chung c6 thé
duoc didu ché theo cach don gian tir cac hop chét co sin trén thi truong khac bang cac
phuong phap da biét ddi v6i nguoi c6 k§ ning trong linh vuc va da biét trong tai liéu
chuyén nganh. Nhiéu quy trinh chi tiét va céc tai liéu tham khéao khéc thudc linh vuc k§y
thut nay ciing c6 thé tim thiy trong phan thuc nghiém, trong muc diéu ché cac hop chit

ban du va cac hop chit trung gian.

Viéc didu ché cac hop chat theo sang ché c6 thé dugc minh hoa thong qua vi du

bang cac so do phan rng sau:
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Céc hop chit theo sang ché co cac tinh chat duoc 1y ¢6 gia tri va c6 thé dugc

dung dé phong ngtra va diéu tri cdc bénh & nguoi va dong vat.

Céc hop chét theo sang ché 1a cac chit phong bé hiéu luc va chon loc d6i véi
céc kénh TASK-1 va TASK-3 va do d6, thich hop trong diéu tri va/hodc phong ngira

cac rdi loan va qua trinh bénh ly, nhét 1a cac rdi loan gy ra boi sur hoat héa TASK-1
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va/hoidc TASK-3 hodc boi TASK-1 va/hoac TASK-3 dugce hoat hoa va cac rbi loan thu
phat sau ton thuong gay ra béi TASK-1 va/hoac TASK-3.

Déi véi cac muc dich cua sang ché nay, cac rdi loan bao gdm cu thé céc rdi loan
tir nhom gdm céc rdi loan ho hép va cac rdi loan hd hép lién quan dén giic ngi, nhu
chimg ngung thd tic nghén khi ngii (& nguoi 16n va tré em), ching ngiy don thuan,
chimg ngay tic nghén (hoi chimg khang duong hod hép trén, chimg ngdy to, hoi ching
giam ho hap), chimg ngung thé trung tdm khi ngd, ching ngung tho hén hop khi ngu,
ho hip kiéu Cheyne-Stokes, chimg ngung thd khi ngi tién phat ¢ tré em, bién cb de doa
tinh mang rd rang, chung ngung thé trung tdm khi ngu do sir dung thudc hodc sir dung
céc chét khac, hoi chung giam thong khi do béo phi, su dan dong ho hép trung tdm bi
gian doan, dot tr ¢ tré nho, hoi ching giam thong khi phé nang nguyén phat, ching
ngung thd va giam oxy mo sau phau thuét, cac ri loan co hd hip, cac rdi loan ho hip
sau thong khi kéo dai, cac rdi loan ho hép trong qud trinh thich mg véi ving nii cao,
cac bénh ho hap cp tinh va man tinh c6 gidm oxy md va ting cacbon dioxit, giam thong
khi phé nang khong tdc nghén lién quan dén gidc ngl va hoi chimg giam thong Khi phé

nang trung tim bam sinh.

Ngoai ra, cac hop chét theo sang ché c6 thé duoc st dung dé diéu tri va/hoic
phong ngtra cac rdi loan thoai héa than kinh nhu chtng sa sut tri tué, ching sa sut tri tué
¢ thé Lewy, bénh Alzheimer, bénh Parkinson, bénh Huntington, bénh Pick, bénh
Wilson, liét trén nhan tién trién, thoai héa nén vo ndo, bénh do protein tau, chirng sa sit
tri tué tién dinh thai duong va parkinson lién quan véi nhiém sac thé 17, chung teo da
hé théng, chirg mat diéu hoa tidu ndo-tiry sdng, teo co tiy sdng-hanh ndo kiéu Kennedy,
chimg mét diéu hoa Friedreich, chimg teo rang cira nhan dé thé nhat, ching xo cing teo
co mot bén, xo cung cdt bén nguyén phat, chimg teo co tuy sbng, bénh Creutzfeldt-
Jakob va cac bién thé ciia bénh Creutzfeldt-Jakob, chimg loan dudng soi truc than kinh
& tré em, chimg thodi héa than kinh kém tich tu sét trong ndo, tho4i hoa thiy tién dinh
thai duong kém theo hé ubiquitin proteasome va bénh ndo gia dinh kém theo cac thé vui

neuroserpin.

-37-



36053

Ngoai ra, cac hop chét theo sang ché c6 thé duoc str dung dé diéu tri va/hoac
phong ngira rbi loan viém than kinh va thAn minh mién dich ctia hé than kinh trung wong
(CNS), vi du, bénh da xo cting (viém ndo tiy lan toa), viém tiy ngang, viém tuy thi than
kinh, viém ndo tuy cép lan toa, viém than kinh thi giac, viém mang ndo, viém ndo, bénh

mat myelin va ca cac thay doi viém mach méau ¢ h¢ than kinh trung wong.

Ngoai ra, cac hop chit theo sang ché thich hop dé diéu tri va/hodc phong ngira
cac rdi loan khdi u vi du nhu ung thu da, ung thu v, ung thu phéi, ung thu dai trang va

ung thu tién liét tuyén.

Céc hop chét theo sang ché ciing thich hop dé diéu tri va/hoic phong ngira cac
rbi loan nhip tim, vi du, loan nhip tAm nhi va tim tht, thiéu hut dan truyén nhu bléc nhi
that dé tur 1 dén 3, loan nhip nhanh trén thét, rung nhi, cuéng nhi, rung thét, cuéng thét,
loan nhip nhanh that, nhip nhanh dang xoén dinh, ngoai tim thu nhi va that, ngoai tdm
thu bo ndi nhi that, hoi chirng nit xoang bénh, ngit va nhip nhanh do vong vao lai nut
nhi that.

Céc rdi loan tim mach khac, trong d6 hop chét theo sang ché co thé duge s
dung dé diéu tri va/hoic phong ngtra 13, vi du, suy tim, bénh tim mach vanh, dau that
nguc On dinh va khong 6n dinh, ap luc mau cao (cao huyét ap), ting 4p luc dong mach
phdi (PAH) va cac dang khac cta ting ap phdi (PH), ting ap luc dong mach than, cac
161 loan mach mau ngoai vi va mach tim, hoi chung Wolft-Parkinson-White, hdi chimg
mach vanh cip (ACS), cic r6i loan tim tu mién dich (viém mang ngoai tim, viém noi
tAm mac, viém van tim, viém dong mach chi, bénh co tim), bénh ly co tim phai, phinh
mach, s6c nhu sbc tim, sbc nhiém khuén va sbc phan v¢, ngoai ra, cac r6i loan thuyén
tac huyét khdi va thiu mau cuc bd nhu thiéu mau cuc bo co tim, nhoi mau co tim, dot
quy, phi dai tim, con thiéu mau thoang qua va cuc b, tién san giat, cac rbi loan viém
tim mach, c6 that dong mach vanh va dong mach ngoai vi, sy hinh thanh phu vi du nhu
phti phdi, phii ndo, phi than hodc phu gy ra béi suy tim, rdi loan tuan hoan ngoai vi,
ton thuong téi tudi mau, huyét khdi dong mach va tinh mach, chimg albumin niéu vi
thé, suy co tim, r6i loan chirc ning noi mo, tdn thuong vi mach va mach méu 16n (viém

mach), va cling dé phong ngira cac tai phat hep, vi dy, sau liéu phap 1am tan huyét khdi,
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tao hinh mach qua da trong long mach (PTA), tao hinh mach vanh qua da trong long
mach (PTCA), c4c thao tic ghép tim va ndi tit.

Trong ngit canh cua sang ché, thuat ngit "ching suy tim" bao gbm ca cac dang
cAp tinh va man tinh ctia chimg suy tim, va ciing bao gdm cac loai bénh c6 lién quan va
cu thé cta ching, nhu chimg suy tim mAt bu cip, chimg suy tim bén phai, chimg suy
tim bén trai, chiing suy yéu téng thé, bénh co tim do thiéu mau cuc bo, bénh gian co tim,
ching phi dai co tim, bénh co tim ti phat, nhitng khuyét tat tim bam sinh, khuyét tat
van tim, chirng suy tim di kem véi khuyét tat van tim, chimg hep van hai 14, chimg thiéu
ning van ba 14, chiing hep van dong mach chu, chung thiéu nang van dong mach chu,
ching hep van ba 14, chung thiéu nang van ba 14, chimg hep van dong mach phdi, chimg
thidu nang van déng mach phdi, khuyét tat van tim két hop, ching viém co tim (viém
co tim), viém co tim man tinh, viém co tim cép tinh, viém co tim do virus, chiing suy
tim do dai thao duong, bénh co tim do rugu, cac rdi loan vé luu trit cia tim, va ching

suy tim tAm truong va tdm thu.

Céc hop chit theo séng ché ¢6 thé con dugce st dung dé diéu tri va/hodc phong
ngura cac r6i loan do hen v&i mitc @6 khac nhau véi dac tinh lién tuc hodc gian doan (hen
khéng tri, hen phé quan, hen dj (mg, hen ndi tai, hen ngoai sinh, hen gay ra do bui hodc
thudc), cac dang viém phé quan khac nhau (viém phé quan man tinh, viém phé quan do
lay nhiém, viém phé quan ua eosin), ching gian phé quan, viém phdi, bénh phoi ciia
nguoi lam vuon va cac r6i loan lién quan, ho va cam lanh (ho do viém man tinh, ho do
kham bénh hodc diéu tri), viém niém mac mii (bao gdm viém miii c6 lién quan dén
thude, viém miii van mach va viém miii di ung theo mua, chéng han s6t mua co kho) va

polyp.

Céc hop chat theo sang ché ciing thich hop dé diéu tri va/hodc phong ngira cic
r6i loan than, cu thé 13 suy giam chirc ning cla than va suy than. Trong ngfr canh cua
sang ché, thuat ngit "suy giam chirc ning ctia than" va "suy than" bao ham ca céc trigu
chung cip tinh va man tinh cta no, ciing nhu cac rdi loan than lién quan dén hoic gay
ra nhu chimg giam tudi mau than, chung tut huyét ap trong loc mau, bénh nghén duong

niéu, bénh tiéu cau than, bénh viém thin-ti€u-cau, bénh viém than-ticu-cau cap, ching
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X0 ctmg tiéu cAu than, bénh dng than - k& than, cac rdi loan than nhu bénh than bam sinh
va nguyén phat, chirng viém thén, 161 loan than mién dich nhu dao thai ghép than va rbi
loan than do phirc hop mién dich gy ra, bénh than do chét doc gdy ra, bénh than do tac
nhan twong phan gay ra, bénh than do dai thio duong va khong do dai thao duong, chimg
viém than - bé than, u nang than, chiing xo hoa than, chung xo hoa than gy tang huyét
ap va hoi chung hu than, co thé dugc dac trung hoa nho chan doan vi du creatinin thap
bét binh thuong va/hoac bai tiét nudc, néng do ure, nito, kali va/hodc creatinin trong
mau cao bit binh thudng, hoat tinh cla cic enzym thén thay dbi, vi du, glutamyl
synthetaza, ndng do6 molal dong thim 4p cia nuéc tidu hodc tich nudc tiéu thay doi,
luong albumin vi ni€u tang, mat protein nhidu theo dudng tiéu, cac ton thuong & cau
than va tiéu dong mach, gian tiéu quan, ting phophat huyét va/hoac can loc mau. Phén
md ta sang ché ciing boc 1 viéc st dung cc hop chét theo sang ché dé diéu tri va/hoac
phong ngtra di chiing cuia suy théan, vi du cao huyét 4p, phii phéi, suy tim, tang ure huyét,
thiéu mau, rbi loan dién giai (vi du, tang kali huyét, giam natri huyét) va roi loan vé

xuong va chuyén héa cacbohydrat.

Ngoai ra, cac hop chét theo sang ché 14 thich hop dé diéu tri va/hodc phong ngira
céc rdi loan cta hé niéu nhu, vi dy, hoi ching tuyén tién liét lanh tinh (benign prostate
syndrome - BPS), u tuyén tién liét lanh tinh (benign prostate hyperplasia - BPH), phi dai
tuyén tién liét lanh tinh (benign prostate enlargement - BPE), chimg tdc nghén 16i ra clia
nuée tiéu tir bang quang (bladder outlet obstruction - BOO), cac hoi ching duong tiét
niéu duédi (lower urinary tract syndromes - LUTS), chiing bang quang tang hoat do than
kinh (neurogenic overactive bladder - OAB), chirng khong kiém ché duoc (incontinence
- UT) nhu, vi du, chimg khong kiém ché tidu dugc hdn hop, chimg khong kiém ché tiéu
son duge, chimg khong kiém ché tiéu duoc khi ging sic hodc ching khong kiém ché
tiéu duoc khi ddy bong dai (mixed urinary incontinence - MUIL, urge urinary
incontinence - UUIL, stress urinary incontinence - SUI, overflow urinary incontinence -
OUI), ching dau chau hong, va chig rdi loan cuong dwong va ching rdi loan chirc

nang tinh duc nit.

Céc hop chit theo sang ché con thich hop dé diéu tri vi/hodc phong ngira céc

1oi loan viém va roi loan ty mién vi du nhu rdi loan dang thap khép, r6i loan viém mat,
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bénh phdi thc nghén man tinh (COPD), hdi chimg suy ho hip cip tinh (ARDS), t6n
thuong phdi cAp (ALI), thiéu hut alpha-1-antitrypsin (AATD), khi phé thiing (vi du, khi
phé thiing do khéi thudc), bénh xo nang (CF), nhiém khuén (SIRS), ching duy da co
quan (MODS, MOF), r6i loan viém & than, viém rudt man tinh (IBD, bénh Crohn, viém
loat dai trang), viém tuy, viém phic mac, viém bang quang, viém ni¢u dao, viém tién
liét tuyén, viém mao tinh hoan, viém buéng tring, viém voi tring va viém am ho am
dao, va cling dé diéu tri va/hodc phong ngira cac r6i loan X0 cac co quan ndi tang, vi du
nhu phéi, tim, than, tay xuong va nhét 1a gan, cac bénh xo da va cac r6i loan x0 & mét.
Trong nglt canh cua sang ché, thuat ngft "cac r6i loan xo hoa" gém dac biét 1a cac roi
loan nhu xo gan, xo héa gan, chimg xo hoa phdi, chimg xo héa mang trong tim, bénh
than, bénh viém than-tiéu-ciu, chung xo héa ké& than, ton thwong xo hoéa do dai thdo
duong, chimg xo hoa tuy xuong, chimg xo hoa phiic mac va cac rdi loan xo hoa tuong
tu, bénh cimg bi, bénh cting bi khu tri, u sui, seo 161, novi, bénh vong mac do dai thdo
duong, chiing tang sinh dich kinh - vOng mac va cac rdi loan md lién két (vi du bénh
sacoid). Cac hop chét theo sang ché ciing c¢6 thé duoc st dung tuong ty dé thuc day viéc
lam lanh vét thuong, kiém soét seo sau phau thuat, vi du nhu sau phAu thuit ting nhan

ap va dugce su dung trong thAm my cho da bi 140 hoa hoic keratin hoa.

Ngoai ra, cac hgp chét theo sang ché c6 thé duogc st dung dé diéu tri va/hoic
phong nglra xo cimg dong mach, gidm chuyén héa lipit va réi loan lipit huyét (giam
lipoprotein huyét, tang triglyxerit huyét, tang lipit huyét, tang lipit huyét két hop, tang
cholesterol huyét, thiéu betalipoprotein huyét, sitosterol huyét), bénh u vang, bénh
Tangier, chiing béo, béo phi, r6i loan chuyén héa (hoi chimg chuyén hoa, ting glucoza
huyét, bénh tidu duong phu thudc insulin, tidu duong khong phu thudc insulin, ti€u
duong khi mang thai, tang insulin huyét, khang insulin, khong dung nap glucoza va bién
chimg tiéu dudng, nhu bénh vong mac, bénh than va bénh than kinh), cdc bénh thiéu
mau nhu thiéu mau tan huyét, nhét 1a hemoglobin niéu nhu thiéu mau té bao hinh liém
va bénh thiéu mau viing bién, thiéu mau nguyén hdng cu khéng 16, thiéu mau thiéu sat,
thiéu méau do mat méu cip, thiéu mau do di chuyén va thiéu méu khéng tai tao, cac rdi
loan ¢ duong da day - rudt va b bung (viém ludi, viém lgi, viém nha chu, viém thuc
quan, viém da day - rudt ting bach cau 4i toan, bénh do té bao dudng bao, bénh Crohn,

viém dai trang, viém truc trang, ngira hdu mén, ti€u chay, bénh tiéu chay md&, viém gan,
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x0 héa gan, xo gan, viém tuy va viém tii mat), cac rdi loan cta hé than kinh trung uong
(46t quy, dong kinh, trAm cam), rdi loan mién dich, r6i loan tuyén gidp (cudng giap), rdi
loan trén da (bénh Véy nén, mun tring c4, bénh eczema, bénh viém da than kinh, cac
dang khac nhau cua ching viém da, bénh viém giac mac, bénh da bong nudc, bénh viém
mach mau, bénh viém mo té bao, bénh viém mo6 md dudi da, bénh luput ban d6, bénh
ban do, bénh u bach huyét, bénh ung thu da, hdi ching Sweet, hoi ching Weber-
Christian, sy tao seo, bénh tao mun com, chiing cudc chan tay), cac bénh viém mét
(bénh sacoid, bénh viém mi mét, bénh viém két mac, bénh viém méng mit, bénh viém
mang mach nho, bénh viém mang mach, bénh viém mét), cac bénh do virut (do cac virut
cum, virut adeno va virut corona géy ra, vi du, HPV, HCMV, HIV, SARS), cac 161 loan
& xwong va cac khop va ca rdi loan co xwong, cac ton thuong viém dong mach (céac dang
viém dong mach khac nhau, nhu bénh viém 4o trong dong mach, bénh viém 4o gitta
dong mach, bénh viém quanh dong mach, bénh viém toan dong mach, bénh viém dong
mach thip khop, bénh viém dong mach bién dang, bénh viém dong mach thai duong,
bénh viém dong mach ndo, bénh viém dong mach té bao khéng 16 va bénh viém dong
mach hat, va hoi chimg Horton, hdi chimg Churg-Strauss va bénh viém dong mach
Takayasu), hoi chitng Muckle-Well, bénh Kikuchi, chimg viém da sun, bénh cting bi va
ca cac r6i loan khéc ¢o yéu t6 viém hodc mién dich, vi du, bénh duc thiy tinh thé, chiing
suy mon, ching lodng xwong, bénh gut, chung khong kiém ché duogc, bénh phong, hoi
chimg Sezary va hoi chirng cén ung thu, cac phan img dao thai sau khi ciy ghép co quan
va dé 1am lanh vét thuong va tao mach, dic biét 13 trong truong hop cac vét thuong man

tinh.

Nho ¢6 céc ddc tinh cta chung, cac hop chat theo sang ché tot hon thich hop dé
diéu tri va/hodc phong ngira cac rdi loan hé hap, nhét 13 céc rdi loan h6 hép lién quan
dén gidc ngi nhu chimg ngung thé tdc nghén khi ng va chimg ngung thé trung tAm khi
ngu va chung ngay don thudn va chimg ngdy tic nghén, dé diéu tri va/hoic phong ngira
céc rdi loan nhip tim va ciing dé diéu tri va/hodc phong ngira cac rdi loan thoai hoa than

kinh, viém than kinh va rdi loan than kinh mién dich.
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Céac bénh da duoc md ta ro rang néu trén & nguoi cling c6 thé xuat hién véi
nguyén nhan c6 thé so sanh dugc ¢ cac dong vat c6 vi khac va c6 the dugc diéu tri tuong

tu & nhitng dong vat nay bang hop chit theo sang ché.

Trong ngft canh cua sang ché, thuat ngir “viéc diéu tri" hoic "diéu tri" bao gdbm
viéc e ché, 1am cham, kim ham, 1am thuyén gidm, lam suy giam, han ché, 1am giam,
kiém ché, ddy 1ui hodic chita lanh bénh, tinh trang bénh 1y, r6i loan, ton thuong hodc van
dé vé suc khoe, hodc su phat trién, tién trinh hodc su tién trién cua cac tinh trang nhu
vay va/hodc cac triéu chimg cia céc tinh trang nay. Thuat ngit "tri liéu" dugc hiéu 1a

dong nghia vaéi thuét ngit “diéu tri” trong ban mo ta.

Thuét ngit “phong nglra”, “du phong” va “ngin ngira” dugc st dung d6ng nghia
trong ngit cdnh theo sang ché va dung dé chi su tranh khéi hoic giam thiéu nguy co bi
méac phai, trai qua, chiu dung hodc bi bénh, tinh trang, r6i loan, chin thuong hodc van
dé vé strc khoe, hoic su phat trién hodc su tién trién cua céc tinh trang nay va/hodc tricu

chirng cuia céc tinh trang nay.

Viéc diéu tri hodc phong ngura bénh, tinh trang, r6i loan, chan thuong hodc van

dé vé strc khoe ¢6 thé 1a mdt phan hodc hoan toan.

Phan mo ta sang ché bdc 1 viéc st dung cac hop chat theo sang ché dé diéu tri

va/hodc phong ngira cac roi loan, dac biét 1a cdc roi loan néu trén.

Phan mo ta sang ché ciing boc 10 viéc st dung hop chat theo sang ché dé san

xuat thuoc dé diéu tri va/hodc phong ngtra r6i loan, ddc biét 1a cac roi loan néu trén.

Sang ché ciing dé xuét thubc chira it nhat méot trong s6 cac hop chét theo sang

ché dé diéu tri va/hodc phong ngtra cac roi loan, déc biét 1a cac roi loan néu trén.

Phan mo ta sang ché ciing boc 19 viéc sir dung céc hop chit theo sang ché trong

phuong phap diéu tri va/hodc phong ngira céc roi loan, ddc biét 1a cac r6i loan néu trén.

Phan mo ta sang ché ciing boc 10 quy trinh de diéu tri va/hodc phong ngura cac
roi loan, nhat 1a céc roi loan néu trén, sir dung luong c6 hi¢u qua cua it nhat mt trong

s& cac hop chét theo sang ché.
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Hop chét theo sang ché ¢co thé duoc sir dung mgt minh hodc, néu can, két hcjp
v6i mot hodc nhidu chét c6 hoat tinh duge Iy khac, véi didu kién 1a sy két hop nay khong
dan dén cac tac dung phu khong mong mudn va khong chép nhan duge. Do d6, sang ché
con dé xuét thude chtra it nhit mot trong sé cac hop chét ctia sang ché va mét hodc nhidu
thubc khac, dic biét 1a dé diéu tri va/hodc phong ngira cac rdi loan duoc dé cap trén day.

Vi du uu tién vé tb hop hoat chét thich hop dé dung cho muc dich nay bao gém:

e chit kich thich ho hép, vi du va t6t hon 1a theophyllin, doxapram, nikethamid hodc

caffein;
e chét kich thich tAm than, vi du va t6t hon 12 modafinil hodc armodafinil;

e cac dan xuat amphetamin va amphetamin, vi du va tot hon la amphetamin,

metamphetamin hodc metylphenidat;

e chat trc ché tai hap thu serotonin, vi du va tot hon 1a fluoxetin, paroxetin, citalopram,

escitalopram, sertralin, fluvoxamin hodc trazodon;
e tién chét serotonin, vi du va t6t hon 1a L-tryptophan;

e chat trc ché tai hap thu serotonin noradrenalin chon loc, vi du va tot hon la venlafaxin

hoac duloxetin;

e chat chong trim cam noradrenergic va serotonergic ddc hiéu, vi du va tot hon la

mirtazapin;
e chat urc ché tai hap thu noradrenalin chon loc, vi du va tot hon la reboxetin;

e chét chdng trim cam ba vong, vi du va t6t hon 1a amitriptylin, protriptylin, doxepin,

trimipramin, imipramin, clomipramin hodc desipramin;
e chat chu van alpha2-adrenergic, vi du va tot hon 1a clonidin;

e chét chu vin GABA, vi du va tot hon 1a baclofen;
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chit kich thich thin kinh giao cam alpha, vi du va t6t hon la xylometazolin,

oxymetazolin, phenylephrin, naphazolin, tetryzolin hoéc tramazolin;

glucocorticoit, vi du va tot hon 1a fluticason, budesonid, beclometason, mometason,

tixocortol hoac triamcinolon;
chét chu van thu thé cannabinoid;

chét e ché carboanhydraza, vi du va tot hon 1a acetazolamid, methazolamid hoic

diclofenamid;

chit dbi khang thu thé opioid va benzodiazepin, vi du va tot hon 1a flumazenil,

naloxon hoac naltrexon;

chat rc ché cholinesteraza, vi du va tét hon 1a neostigmin, pyridostigmin,

physostigmin, donepezil, galantamin hodc rivastigmin;

chat d6i khang N-metyl-D-aspartate va glutamate, vi du va t6t hon 13 amantadin,

memantin hodc sabeluzol;
chét chu van thu thé nicotin;
chét dbi khang thu thé leukotrien, vi du va tdt hon 1a montelukast hodc tipelukast;

chét dbi khang thu thé dopamin, vi duva tot hon 1a dromperidon, metoclopramid hoac

benzamid, butyrophenon hoic dan xuét phenothiazin;

chat kiém ché thém #n, vi du va tot hon 1a sibutramin, topiramat, phentermin, chat rc

ché lipaza hodc chét ddi khang thu thé cannabinoid;

chat trc ché bom proton, vi du va tot hon 1a pantoprazol, omeprazol, esomeprazol,

lansoprazol hodc rabeprazol;

céc nitrat hitu co va cac chat cho NO, vi du natri nitroprussit, nitroglyxerin, isosorbit

mononitrat, isosorbit dinitrat, molsidomin hodc SIN-1, va NO dé hit;
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hop chét e ché sy thoai bién guanosin monophosphat vong (cyclic guanosine
monophosphate - cGMP) va/hodc adenosin monophosphat vong (cyclic adenosine
monophosphate - cAMP), vi du céac chét @e ché phosphodiesteraza (PDE) 1, 2, 3, 4
va/hoac 5, dac biét 1a chét trc ché PDE 5 nhu sildenafil, vardenafil, tadalafil, udenafil,

dasantafil, avanafil, mirodenafil hoac lodenafil;

céc chat hoat hoa khong phu thude NO va haem cua guanylat xyclaza hoa tan (soluble
guanylate cyclase - sGC), ddc biét nhu cac hop chét dugc mé ta trong tai lidu WO
01/19355, WO 01/19776, WO 01/19778, WO 01/19780, WO 02/070462 va WO
02/070510;

chét kich thich khong phu thudc NO nhung phu thudc haem cia guanylat xyclaza hoa
tan (sGC), cu thé nhu riociguat, vericiguat va cac hgp chit duogc mo ta trong WO
00/06568, WO 00/06569, WO 02/42301, WO 03/095451, WO 2011/147809, WO
2012/004258, WO 2012/028647 va WO 2012/059549;

chét tuong tu prostacyclin va chit chi van thu thé IP, vi du va tdt hon 1a iloprost,

beraprost, treprostinil, epoprostenol hodc selexipag;

chit dbi khang thu thé endothelin, vi du va t6t hon 1a bosentan, darusentan,

ambrisentan hodc sitaxsentan;

hop chat trc ché elastaza bach cau trung tinh & nguoi (HNE), vi du va tot hon 1a

sivelestat hodc DX-890 (reltran);

cac hop chit ma trc ché sy thoai bién va su bién d6i cta chat nén ngoai bao, vi du va
wu tién 12 cac chét e ché metalloproteaza nén (matrix metalloprotease - MMP), dic
biét 1a cac chét we ché stromelysin, collagenaza, gelatinaza va aggrecanaza (trong
truong hop nay dac biét 1a MMP-1, MMP-3, MMP-8, MMP-9, MMP-10, MMP-11
va MMP-13) va chit tc ché metalloelastaza (MMP-12);

hop chat phong bé sy gan két cua serotonin véi cac thu thé cua no, vi du va tét hon

1a céc chat d6i khang cua thy thé 5-HT2B nhu PRX-08066;
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cac chét dbi khang ctia cac yéu t6 sinh truéng, xytokin va chemokin, vi du va t6t hon
la cac chat dbi khang cua TGF-p, CTGF, IL-1, IL-4, IL-5, IL-6, IL-8, IL-13 va

integrin;

hop chit (e ché Rho kinaza, vi du va tét hon 1a fasudil, Y-27632, SLx-2119, BF-
66851, BF-66852, BF-66853, KI-23095 hodc BA-1049;

cac hop chat ma tac dong 1én sy chuyén hoa nang lugng cua tim, vi du va uu tién la

etomoxir, dicloaxetat, ranolazin hoac trimetazidin;

hop chét tc ché dong thac din truyén tin hiéu, vi du va tét hon 14 tir nhém gdm chat
trc ché kinaza, cu thé 12 tr nhém gdm chét e ché tyrosin kinaza va/hodc
serin/threonin kinaza, vi du va tdt hon 12 nintedanib, dasatinib, nilotinib, bosutinib,
regorafenib, sorafenib, sunitinib, cediranib, axitinib, telatinib, imatinib, brivanib,
pazopanib, vatalanib, gefitinib, erlotinib, lapatinib, canertinib, lestaurtinib, pelitinib,

semaxanib hodc tandutinib;

chét chdng tic nghén vi du, nhur duge sir dung dé diéu tri bénh phdi tic nghén man
tinh (COPD) hodc hen phé quan, vi du va t6t hon 1a tir nhém gdm céc chat chi van
dung theo duong xong hit hodc hé théng cua thu thé beta-adrenergic (cac chét co tac

dung gidng beta) va cac chat khang muscarinergic dung theo duong xong hit;

cac chét chéng viém, diéu bién mién dich, tc ché mién dich va/hoic gay doc té bao,
vi du va tét hon 1a tir nhém gdm cac corticosteroid dung theo dudng hé théng hoic
xOong hit va cd dimetyl fumarat, fingolimod, glatiramer axetat, [B-interferon,
natalizumab, teriflunomid, mitoxantron, immunoglobulin, acetylcystein,
montelukast, tipelukast, azathioprin, xyclophosphamid, hydroxycarbamid,

azithromycin, interferon-y, pirfenidon hodac etanercept;

chit chéng xo, vi du va tét hon 1a chét ddi khang thu thé axit lysophosphatidic 1
(LPA-1), chat ttc ché CTGF, chit ddi khang IL-4, chét ddi khang IL-13, chat doi
khang TGF-f hoéc pirfenidon;
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e cic tac nhan chdng huyét khéi, vi du va tét hon 1a tir nhém gbm chat e ché két tu

ti€u cau, cac chat chong dong va tién tiéu so1 huyét;

e c4c hoat chat giam huyét ap, vi du va tot hon 1a tir nhém gdm chat dbi khang canxi,
chét ddi khang angiotensin AIL chét wrc ché ACE, chét &rc ché vasopeptidaza, chit dbi
khang endothelin, chét &rc ché renin, chét phong bé thu thé alpha, chit phong bé thu

thé beta, chat d6i khang thu thé mineralocorticoid va ca cac chat loi tiéu; va/hodc

e hoat chit 1am thay déi qua trinh chuyén héa lipit, vi du va t6t hon tir nhém gém chat
cht van thu thé thyroid, chét urc ché téng hop cholesterol nhu, vi du va t6t hon 1a chat
trc ché HMG-CoA reductaza hodc chét trc ché tong hop squalen, chat trc ché ACAT,
chét &rc ché CETP, chét wc ché MTP, céc chat chii vin PPAR-alpha, PPAR-gamma
va/hodc PPAR-delta, chit trc ché hap thu cholesterol, chét trc ché lipaza, chit hap phu
axit mat dang polyme, chit e ché tai hip thu axit mat va chit d6i khang

lipoprotein(a).

Theo mot phuwong an dugce uu tién cua sang ché, hop chét theo sang ché duoc
dung két hop v6i chét chi van thu thé beta-adrenergic, vi du va t6t hon 14 albuterol,
isoproterenol, metaproterenol, terbutalin, fenoterol, formoterol, reproterol, salbutamol

hodc salmeterol.

Theo mot phuong an dugce uu tién cua sang ché, hop chét theo sang ché duoc
ding két hop vai cac chat khdng muscarinergic, vi du va t6t hon 1a ipratropium bromua,

tiotropium bromua hodc oxitropium bromua.

Theo mot phuong 4n dugce wu tién cua sang ché, hop chét theo sang ché duoc
ding két hop véi corticosteroit, vi du va t6t hon 1a prednison, prednisolon,
metylprednisolon, triamcinolon, dexamethason, betamethason, beclomethason,

flunisolid, budesonid hoac fluticason.

Chét chéng huyét khéi t6t hon duoc hiéu nghia 13 cac hop chét tir nhém céc chét

trc ché két tu tiéu cau, cac chat chong dong hoac cac chat tién ti€u sgi huyét.
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Theo mot phuong an vu tién cua sang ché, cac hop chét ctia sang ché duoc ding
két hop véi chét (rc ché két tu tiéu cau, vi du va uu tién 1a aaspirin, clopidogrel, ticlopidin

hodc dipyridamol.

Theo mot phuong an vu tién cua sang ché, cac hop chét ctia sang ché duoc dung
két hop v6i chat tc ché thrombin, vi du va wu tién 1a ximelagatran, melagatran,

dabigatran, bivalirudin hodc clexan.

Theo mot phuong an uvu tién cua sang che, cac hop chat cia sang ché dugce dung

két hop v6i chit dbi khang GPIIb/IIIa, vi du va wu tién 13, tirofiban hodc abciximab.

Theo mot phuong 4n dugce uvu tién ciua sing ché, cac hop chét theo sang ché
duoc dung két hop véi chét trc ché yéu td Xa, vi du va tbt hon 1a rivaroxaban, apixaban,
fidexaban, razaxaban, fondaparinux, idraparinux, DU-176b, PMD-3112, YM-150,
KFA-1982, EMD-503982, MCM-17, MLN-1021, DX 9065a, DPC 906, JTV 803, SSR-
126512 hoac SSR-128428.

Theo modt phuong &4n duge uu tién cua sang ché, hop chét theo sang ché duoc
ding két hop véi heparin hodc véi dan xuit heparin c6 phan tir lugng thap (low

molecular weight - LMW).

Theo mot phuong an wu tién cia sang ché, cac hop chat ciia sang ché duoc dung

két hop vai chat d6i khang vitamin K, vi du va wu tién la coumarin.

Chét 1am giam huyét 4p t6t hon duoc hiéu nghia 1a cac hop chit tir nhém gdém
chit dbi khang canxi, chit d6i khang angiotensin AlI, chit e ché ACE, chét dbi khéng
endothelin, chat trc ché renin, chit chen thu thé alpha, chit chen thu thé beta, chat dbi

khang thu thé mineralocorticoit, va cac chat loi ti€u.

Theo mdt phuong 4n vu tién cla sang ché, cac hop chat cua sang ché dugce dun
p
két hop v6i chat doi khang canxi, vi du va wu tién 1a nifedipin, amlodipin, verapamil

hoéc diltiazem.

Trong mdt phuong an wu tién theo sang ché, cac hop chit theo sang ché duoc

ding két hop véi chét phong bé thu thé alpha-1, theo cach vi du va wu tién 1a prazosin.
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Trong mot phuong an uu tién theo sang ché, cac hop chat theo sang ché duoc
ding két hop véi chit phong bé thu thé beta, theo cach vi du va wu tién 1a propranolol,
atenolol, timolol, pindolol, alprenolol, oxprenolol, penbutolol, bupranolol, metipranolol,
nadolol, mepindolol, carazalol, sotalol, metoprolol, betaxolol, celiprolol, bisoprolol,
carteolol, esmolol, labetalol, carvedilol, adaprolol, landiolol, nebivolol, epanolol hodc

bucindolol.

Trong phuong an wu tién theo sang ché, cac hop chét theo sang ché duoc ding
phéi hop v6i chit d6i khang angiotensin All, céc vi du wu tién 12 losartan, candesartan,

valsartan, telmisartan hoac embusartan.

Theo mot phuong an uvu tién cua sang ché, cac hop chat ctia sang ché duoc ding
két hop v6i chét e ché ACE, vi du va uu tién 13 enalapril, captopril, lisinopril, ramipril,

delapril, fosinopril, quinopril, perindopril hodc trandopril.

Theo mot phuong an uvu tién cua sang ché, cac hop chét cua sang ché duoc ding
két hop véi chat dbi khang endothelin, vi du va uu tién 1a bosentan, darusentan,

ambrisentan hodc sitaxsentan.

Theo mdt phuong an wu tién cua sang che, cac hop chat cla sang ché dugc dung

két hop vdi chit trc ché renin, vi du va wu tién 12 aliskiren, SPP-600 hodc SPP-800.

Theo mot phuong an uvu tién cua sang ché, cac hop chét cta sang ché duoc ding
Kkét hop véi chit d6i khang thu thé mineralocorticoit, vi du va wu tién laspironolacton,

eplerenon hodc finerenon.

Trong phuong &n vu tién theo sang ché, cac hop chit theo séng ché dugc dung
phéi hop véi thude loi tiéu, vi du va wu tién 1a furosemid, bumetanid, torsemid,
bendroflumethiazit, clorothiazit, hydroclothiazit, hydroflumethiazit, methyclothiazit,
polythiazit, trichlormethiazit, chlorthalidon, indapamid, metolazon, quinethazon,
acetazolamid, dichlorphenamid, methazolamid, glyxerol, isosorbid, mannitol, amilorid

hodc triamteren.
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Chét cai bién chuyén hoa lipit tot hon duoc hidu nghia 1a cic hop chat tir nhém
gbm chit trc ché CETP, chat cha vén thu thé tuyén giap, chit tc ché téng hop cholesterol
nhu chit e ché HMG-CoA reductaza hodc chét e ché téng hop squalen, chat trc ché
ACAT, chét tc ché MTP, cac chit chi van PPAR-alpha, PPAR-gamma va/hodic PPAR-
delta, chét (rc ché hap thu cholesterol, chat hap phu axit mat dang polyme, chét wc ché

tai hip thu axit mat, chit trc ché lipaza va cac chat d6i khang lipoprotein (a).

Theo mot phuong an dugc vu ti€n cua sang ché, hop chét theo sang ché duoc
dung két hop v6i chit irc ché CETP, vi du va t6t hon la torcetrapib (CP-529 414), JJT-
705 hodc vacxin CETP (Avant).

Theo phuong &n wu tién cla sang ché, cac hop chit cuia sang ché dugc dung két
hop véi chat chu véan thu thé tuyén giap, vi du va uu tién la D-thyroxin, 3,5,3'-

triiodothyronin (T3), CGS 23425 hoac axitirom (CGS 26214).

Theo mot phuong &n wu tién cla sang ché, cac hop chét ctia sang ché dugc ding
két hop véi chét tic ché HMG-CoA reductaza tir nhém statin, vi du va uu tién 1a
lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, rosuvastatin hodc

pitavastatin.

Theo mot phuong én wu tién cia sang ché, cac hop chét clia sang ché duoc dung
két hop v6i chét tic ché qué trinh tong hop squalen, vi du va uu tién 1a BMS-188494
hodc TAK-475.

Theo mdt phuong 4n wu tién ciia sang ché, cac hop chét cua sang ché dugc ding
két hop v6i chit we ché ACAT, vi du va uu tién la avasimib, melinamit, pactimib,

eflucimib hoac SMP-797.

Theo mot phuong 4n uu tién cua sang ché, cac hop chét ciia séang ché duoc dung
két hop vdi chét e ché MTP, vi du va wu tién la implitapit, BMS-201038, R-103757
hoac JTT-130.

Theo mdt phuong 4n uvu tién cia sang ché, cac hgp chat clia séng ché dugce dung

két hop vai chit chii vin PPAR-gamma, vi du va uu tién 1a pioglitazon hodc rosiglitazon.
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Trong mdt phuong an uvu tién theo sang ché, cac hop chét theo sang ché dugc
dung két hop v6i chit chii van PPAR-delta, theo cach vi du va uu tién 1a GW 501516
hodac BAY 68-5042.

Theo mot phuong an uu tién cia sang ché, cac hop chét cua sang ché duoc ding
két hop véi chit (e ché qué trinh hép thu cholesterol, vi du va uu tién la ezetimib,

tiquesid hodac pamaquesit.

Trong phuong &n wu tién theo sang ché, cac hop chét theo sang ché dugc dung

phéi hop vé6i chit e ché lipaza, vi du va wu tién 1a orlistat.

Theo mdt phuong an uu tién clua sang ché, cac hop chét ctia sang ché duoc ding
két hop v6i chat hip thu axit mat dang polyme, vi du va uwu tién 1a cholestyramin,

colestipol, colesolvam, CholestaGel hodc colestimit.

Theo mot phuong an wu tién cua sang ché, cac hop chét clia sang ché duoc ding
két hop v6i chat e ché qua trinh hép thu lai axit mat, vi du va vu tién la cac chét trc ché

ASBT (= IBAT), vi du AZD-7806, S-8921, AK-105, BARI-1741, SC-435 hoac SC-635.

Theo mdt phuong an uu tién cua sang ché, cac hop chét ctia sang ché duoc dung
két hop voi chat d6i khang lipoprotein(a), vi du va wu tién 1a gemcaben canxi (CI-1027)

hodc axit nicotinic.

Dic biét duge uu tién 1a td hop ctia cac hop chét theo sang ché cing véi mot
hodc nhidu thanh phan hoat tinh khac dugc Iya chon tir nhém gém chat kich thich ho
hép, chét kich thich huéng than, chét trc ché tai hap thu serotonin, cac chét chéng trim
cam hé noradrenergic, serotonergic va ba vong, cac chét kich thich sGC, chit ddi khéng
thu thé corticoit khodng, céc thudc khang viém, thube didu bién mién dich, thuée Ge ché

mién dich va thuoc gay doc té bao.

Néu cén thiét, cac chét theo sang ché cling co thé dugc dung két hop véi viée
stt dung mot hogc nhiéu cac thiét bi k¥ thuat hoic thiét bj hd trg k¥ thuat y té, véi dicu

kién viéc str dung nay khong dan dén céc tac dung phu khong mong mudn va khong thé
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chép nhan duoc. Thiét biy té va thiét bi hd trg y té thich hop cho cac tmg dung két hop

nhu vy, vi du va tot hon la:

e céc thiét bi dé thong khi ap luc duong khi dwong, vi du va tot hon 1a céc thiét bi ap
luc dudng khi duong tinh 1ién tuc CPAP (continuous positive airway pressure), thiét
bi 4p luc dudng khi duong hai mtiic BiPAP (bilevel positive airway pressure) va thiét
bi thong khi 4p luc duong ngit quing IPPV (intermittent positive pressure

ventilation);,
e thiét bj kich thich than kinh cua day than kinh ha thiét;
e dungcu hd tro trong miéng, vi du va tot hon 1a gia niéng rang ho;
e cic van miii dung mot lan;
e Stent miii.

Ngoai ra, sang ché con dé xut thudc chira it nhit mot hop chét theo sang ché,
thuong cung véi mot hodc nhiéu ta dugc tro, khong doc, dugc dung, va st dung thude

nay cho cac muc dich dugc dé cap trén day.

Céc hop chét theo sang ché co thé tac dong toan than va/hoic tac dong tai chd.
Déi v6i muc dich nay, cac hop chét theo sang ché c6 thé dugc dung theo céch thich hop,
vi du theo duong udng, ngoai dudng tiéu hoa, duong phéi, trong phdi (x6ng), dudng
mili, trong miii, hong, duong ludi, dudi ludi, duong ma miéng, duong truc trang, dudng
da, duong qua da, duong két mac hodc duong tai hoic & dang ciy ghép (implant) hoic

dat stent.

Céc hop chit theo sang ché c6 thé dugce dung & dang dung thich hop véi céac

duong dung nay.

Dang dung thich hgp dé dung qua dudong miéng la cac dang dung ma hoat dong
theo nhu da biét va giai phong hop chat theo séng ché mot cach nhanh chéng va/hoic
theo cach duogc cai bién va chira hop chat theo sang ché ¢ dang tinh thé va/hodc vo dinh

hinh va/hodc hoa tan, chang han vién nén (vién nén dugc bao hodc khong dugc bao,
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chéng han véi 16p bao khong tan hodc tan chdm hogc khang dich vi da day gitp diéu
chinh muc giai phong hop chét theo sang ché), vién nén hoic mang/vién det ma né phan
ra mot cach nhanh chong trong khoang miéng, mang/dong kho, vién nang (chang han
vién nang gelatin ctiing hoac mém), vién nén dugc bao dudng, cbm, vién tron, bot, nhil

twong, hon dich, sol khi hodc dung dich.

Dung theo duong ngoai ti€u hoa co thé bo qua bude hap thu (vi du, dién ra theo
duong trong tinh mach, trong dong mach, trong tim, trong cot séng hoéc trong cot séng
vung thit lung) hoic bao gbm bude hip thu (vi dy, dién ra theo dudng xdng hit, trong
co, dudi da, trong da, qua da hoac trong phuc mac). Dang dung thich hop dé dung theo
duong ngoai tiéu hoa bao gdm cac ché pham tiém va truyén & dang dung dich, huyén

phu, nhil trong, dang dong khd hodc bot vo trung, khong ké cac dang khac.

Thich hgp cho cac duong dung khac 1a, vi du, cic dang duoc phém dé x0ng hit
(bao gdm dung cu x0ng bdt, khi dung), dang nhé miii, dung dich hodc dang phun; vién
nén dé dung theo duong ludi, dudi ludi hoic miéng ma, mang/mang ciy hodc vién nang,
vién dan dit, dang nho mét, md tra mét, dang rua mat, dang chén cho mét, dang nho tai,
dang phun, dang bdt, dang rira hodc gac, vién nang 4m dao, huyén phil nuwéce (nude xire,
hdn hop l4c), huyén phil wa md, nhii twong, vi nhii twong, m& bdi, kem, hé diéu tri theo
duong qua da (vi du, tAm dan), sita, hd nhio, bot, dang bot bui, dang céy implant hodc

dang stent.
Pugc uu tién 1a dung qua dudong miéng, trong tinh mach, trong miii va hong.

Trong modt phuong an, viéc dung la theo duong trong miii. Trong mot phuong
an, viéc dung theo duong trong miii dugc thuc hién véi su tro giap clua thudc nho mii
hodc thube xit miii. Trong mot phuong an, viée ding theo duong mili dugc thuc hién

véi su tro giup cua thuoc xit mili.

Céc hop chét ctia séang ché c6 thé duoc chuyén thanh cac dang sit dung da néu.
Budc nay co thé duoc thuc hién theo cach da biét, béng cach trén voi ta duoc tro, khong

doc, dugc dung. Cac ta dugc nay bao g@)m
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chat don va chét mang (vi du xenluloza, xenluloza vi tinh thé, vi du, Avicel®, lactoza,

manitol, tinh bdt, canxi phosphat, vi du Di-Cafos®),

nén md (vi du vaselin, parafin, triglyxerit, sap, sap 1ong ctru, rugu tir sap 16ng curu,

m& 16ng ctru, m& wa nudce, polyetylen glycol),
nén cho dang dan dit (vi du, polyetylen glycol, bo cacao, chét béo ran),

cac dung moi (vi du nude, etanol, isopropanol, glyxerol, propylen glycol, triglyxerit

mach trung binh, dau béo, polyetylen glycol dang 16ng, paraffin),

chit hoat dong bé mit, chat nhii hoa, chit phan tan hodc chit thim tac nhan (vi du
natri dodexyl sulfat, lexitin, phospholipit, cac rugu béo, vi du, Lanette®, este cua axit
béo voi sorbitan vi du, Span®, polyoxyetylen este cla axit béo v6i sorbitan vi du
Tween®, glyxerit cua axit béo voi polyoxyetylen vi du, Cremophor®, este cua axit
béo véi polyoxetylen, ete cla rugu béo vdi polyoxyetylen, este cua axit béo voi

glyxerol, poloxamer vi du, Pluronic®),

cac chat dém, va cdc axit va bazo (vi du phosphat, cacbonat, axit xitric, axit axetic,

axit clohydric, natri hydroxit, amoni cacbonat, trometamol, trietanolamin),
chét tao déng trrong (vi du, glucoza, natri clorua),
chit hép thu (vi dy, silic dioxit nghién min),

chit 1am ting do nhét, chét tao gel, chét lam dic hodc chéat két dinh (vi du,
polyvinylpyrolidon, metyl xenluloza, hydroxypropyl xenluloza, hydroxypropyl
metylxenluloza, carboxymetyl xenluloza-natri, tinh bt, carbomer, axit polyacrylic,

vi du Carbopol®, alginat, gelatin),

chit gay ra (vi du, tinh bot cai bién, carboxymetyl xenluloza-natri, natri tinh bot
glycolat, vi du Explotab®, polyvinylpyrolidon lién két ngang, croscarmeloza-natri,

vi du AcDiSol®),
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chét diu chinh tdc do dong, chét 1am tron, chét lam trugt va chét giai phong khuon

(vi du, magie stearat, axit stearic, bot talc, silic oxit tan min, vi du Aerosil®),

chét boc (vi du, duong, selac) va chét tao mang dbi voi mang hodc mang khuéch tan
c¢6 kha nang hoa tan nhanh hodc c¢6 diéu chinh (vi du, polyvinylpyrolidon, vi du
Kollidon®, rugu polyvinyl, etyl xenluloza, hydroxypropyl xenluloza, hydroxypropyl
metyl xenluloza, hydroxypropyl metyl xenluloza phthalat, xenluloza axetat,

xenluloza axetat phthalat, polyacrylat, polymetacrylat, vi du Eudragit®),
vat liéu tao vién nang (vi du gelatin, hydroxypropyl metyl xenluloza),
cac polyme (vi du, albumin),

Polyme téng hop (vi du, polylactit, polyglycolit, polyacrylat, polymetacrylats, vi du
Eudragit®, polyvinylpyrolidon, vi du Kollidon®, rugu polyvinyl, polyvinyl axetat,

polyetylen oxit, polyetylen glycol va copolyme va copolyme khéi cia chung),

chét déo hoa (vi du, polyetylen glycol, propylen glycol, glyxerol, triacetin, triacetyl
xitrat, dibutyl phthalat),

chét gy tham,

chat lam 6n dinh (vi du, chat chong oxy hdéa, vi du axit ascorbic, natri ascorbat,

ascorbyl palmitat, butylhydroxyanisol, butylhydroxytoluen, propyl galat),

chét bao quan (vi du, paraben, axit sorbic, natri benzoat, thiomersal, benzalkoni

clorua, chlorhexidin axetat),
chét nhudém (vi du, chit mau vé co, vi du sat oxit, titan dioxit),
chét tao huong, chét lam ngot, chat diéu chinh vi va/hodc mui.

N6i chung, da phat hién rang, s& c6 loi néu ding theo duong ngoai tieu hoa véi
lwong hoat chit nam trong khoang tir 0,001 dén 1 mg/kg, t6t hon nam trong khoang tir
0,01 dén 0,5 mg/kg, thé trong dé thu dugc hidu qua. Trong trudng hop dung theo dudong
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miéng, liéu lugng nim trong khoang tir 0,01 dén 100mg/kg, tt hon nim trong khoang
tir 0,01 dén 20mg/kg, va tot nhat 1a nim trong khoang tir 0,1 dén 10mg/kg thé trong.
Trong truong hop dung theo dudng trong phdi, luong hoat chét thuong nidm trong

khoang tir 0,1 dén 50 mg mdi 14n xong hit.

Theo mdt phwong 4n, lidu luong trong treong hop ding theo dudng trong mili
nim trong khoang tir 0,1 ug dén 500 pg mdi ngay. Theo mdt phuong an khac, liéu luong
trong truong hop dung trong miii nam trong khoang tir 1 pg dén 250 pg mdi ngay. Theo
mot phuong an khéc, lidu lwong trong trudng hop dung trong miii nim trong khoang tir
1 ug dén 120 pg mdi ngay. Theo mot phuong an khac, liéu ndm trong khoang tir 0,1 pg
dén 500 pg mdi ngay, hoac nam trong khoang tir 1 ug dén 250 pg mdi ngay, hodc nim
trong khoang tir 1 pg dén 120 pg mdi ngdy, dugc dung mdi ngay mot lan qua dudng
trong mii trudce khi ngu. Theo mot phuong an, lidu ndm trong khoang tir 0,1 ug dén 500
ng mdi ngay, hoic nam trong khoang tir 1 pg dén 250 pg mdi ngay, hoic nim trong
khoéng tir 1 pg dén 120 pg mbi ngay, dwgc dung mdi ngay mot 14n v6i mét nira cho mdi
16 miii. Theo mot phuong 4n, liéu nim trong khoang tir 0,1 ug dén 500 pg mdi ngay,
hodc ndm trong khoang tir 1 pg dén 250 ug mdi ngay, hodc nim trong khoang tir 1 ug
dén 120 pg mdi ngdy, duge dung mdi ngdy mot 14n v6i mdt nira cho mdi 16 miii trudce

khi ngu.

Tuy nhién, trong mdt s6 trudng hop, c6 thé can luong hoat chét nam ngoai
khoang néu trén, cu thé 1a tiy thudc vao thé trong, duong dung, dap Ung c4 nhan véi
thanh phan hoat tinh, ban chét ctia dang bao ché va thoi gian hodc khoang thoi gian st
dung. Do do, trong mot s6 truong hop, c6 thé 1a du néu str dung luong it hon lwong tbi
thiéu néu trén, trong khi & nhitng trudong hop khac, can phai dung lugng cao hon gi6i
han trén da néu. Trong truong hop dung lugng 16n hon, tot hon nén phan chia lugng nay

thanh nhiéu liéu riéng r& ding trong ngay.

Céc vi du thue hién sang ché du6i day s& minh hoa cho sang ché. Sang ché

khong bi gidi han boi cac vi du nay.

Vi du thwe hién sang ché
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Cac chix viét tat va cum tur viét tat:

abs.

Ac

aq.

Boc

br.

Ex.

Bu

cat.

CI

DCI

dd

DMF

DMSO

dt

tuyét ddi

axetyl

nudc, dung dich nude
tert-butoxycacbonyl

rong (trong tin hiéu NMR)
Vidu

butyl

néng dd

xuc tac

ion héa héa hoc (trong MS)
vach doi (trong NMR)
(cac) ngay

ion héa héa hoc truc tiép (trong MS)
cap vach doi (trong NMR)
N,N-dimetylformamit
dimetyl sulfoxit

cap vach tu (in NMR)

cap vach ba (trong NMR)
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El ion hoa va dap dién tir (trong MS)

eq. duong lugng

ESI ion hoa phun dién tr (trong MS)

Et etyl

h gio

HATU O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni
hexaflophosphat

HOBt 1-hydroxy-1H-benzotriazol hydrat

HPLC sic ky 16ng hiéu ning cao, 4p suét cao

iPr isopropyl

conc. dam dac (trong truong hop dung dich)

LC sic ky 1ong

LC-MS phé khéi két hop séc ky long

lit. tai liéu (tham khao)

m da vach (trong NMR)

Me metyl

min phut

MS phd khoi

NMR phd cong hudng tir hat nhan

Ph phenyl
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quant.

RT

R¢

SFC

tBu

TFA

THF

Uuv

v/v

tog.
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propyl

vach bdn (trong NMR)

dinh lugng (trong hiéu suét hoa hoc)
pha dao (trong HPLC)

nhi¢t d§ trong phong

thoi gian duy tri (trong HPLC, LC-MS)
vach don (trong NMR)

sdc ky 16ng siéu t6i han

vach ba (trong NMR)

tert-butyl

axit trifloaxetic

tetrahydrofuran

phd cuc tim

ty 16 thé tich/thé tich (ciia dung dich)

cung véi

Phuong phép LC-MS va HPLC:

Phuong phép 1 (LC-MS):

T3 1,8 um, 50 mm x 1 mm; pha di dong A: 1 1 nuée + 0,25 ml axit formic néng do 99%,
pha di dong B: 1 1 axetonitril + 0,25 ml axit formic noéng dd 99%; gradien: 0,0 phut 90%
A — 1,2 phut 5% A — 2,0 phat 5% A; nhiét do: 50°C; tdc do dong: 0,40 ml/phut; phat

Thiét bi: Hé théng Waters Acquity SQD UPLC; cot: Waters Acquity UPLC HSS

hién UV: 208-400nm.
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Phuong phép 2 (LC-MS):

Thiét bi MS: Thermo Scientific FT-MS; kiéu dung cu UHPLC: Thermo Scientific
UltiMate 3000; cot: Waters BEH T3 C18 1,8 uM, 75 mm x 2,1 mm; pha dong A: 11
nude + axit formic 0,01%, pha dong B: 1 1 axetonitril + axit formic 0,01%; gradien: 0,0
phat 10% B — 2.5 phut 95% B — 3,5 phut 95% B; nhiét do: 50°C; tdc do dong: 0,90
ml/phut; phat hién UV: 210 nm/khoang tich hop t6i wu 210-300 nm.

Phuong phap 3 (LC-MS):

Thiét bi MS: WatersWaters Micromass QM; thiét bi HPLC: Agilent 1100; cot:
Agilent ZORBAX C18 m¢ rong 3,5 uM, 50 mm x 3,0 mm; pha dong A: 1 I nu6c + 0,01
mol amoni cacbonat, pha di dong B: 1 1 axetonitril; gradien: 0,0 phut 98% A — 0,2 phut
98% A — 3,0 phut 5% A — 4,5 phiit 5% A; nhiét do: 40°C; téc do dong: 1,75ml/phut;
phét hién UV: 210nm.

Phuong phap 4 (LC-MS):

Thiét bi MS: WatersWaters Micromass Quattro Micro; thiét bi HPLC: Waters
UPLC Acquity; cot: Waters BEH C18 1,7 pM, 50 mm x 2,1 mm; pha dong A: 1 I nude
+ 0,01 mol amoni format, pha dong B: 1 1 axetonitril; gradien: 0,0 phuat 95% A — 0,1
phat 95% A — 2,0 phat 15% A — 2,5 phat 15% A — 2,51 phat 10% A — 3,0 phut
10% A; nhiét do: 40°C; tdc do dong: 0,5 ml/phtt; phat hién UV: 210nm.

Phuong phap 5 (LC-MS):

Thiét bi: Agilent MS Quad 6150 v6i HPLC Agilent 1290; cot: Waters Acquity
UPLC HSS T3 1,8 um, 50 mm x 2,1 mm; pha di ddng A: 1 1 nuéce + 0,25 ml axit formic
ndng d6 99%, pha di dong B: 11 axetonitril + 0,25 ml axit formic nong dd 99%; gradien:
0,0 phat 90% A — 0,3 phut 90% A — 1,7 phut 5% A — 3,0 phut 5% A; tdc do dong:
1,20 ml/phat; nhiét do: 50°C; phat hién UV: 205-305 nm.
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Phuong phép 6 (LC-MS):

Thiét bi MS: Waters Single Quad MS System; thiét bi HPLC: Waters UPLC
Acquity; cot: Waters BEH C18 1,7 uM, 50 mm x 2,1 mm; pha dong A: 1 1 nuéc + 1,0
ml amoniac ndng dd 25%, pha di dong B: 1 | axetonitril; gradien: 0,0 phut 92% A —
0,1 phit 92% A — 1,8 phit 5% A — 3,5 phit 5% A; nhiét do: 50°C; tbc do dong: 0,45
ml/phit; phét hién UV: 210 nm(208 -400 nm).

Phuong phép 7 (LC-MS):

Thiét bi MS: Waters SQD; dung cu do HPLC: Waters UPLC; cot: Zorbax SB-
Aq (Agilent), 50 mm x 2,1 mm, 1,8 um; pha di dong A: water + axit formic 0,025%,
pha di dong B: axetonitril + axit formic 0,025%; gradien: 0,0 phut 98% A — 0,9 phut
25% A — 1,0 phut 5% A — 1,4 phut 5% A — 1,41 phut 98% A — 1,5 phat 98% A;
nhiét d6: 40°C; tdc do dong: 0,60 ml/phut; phat hién UV: DAD, 210 nm.

Phuong phap 8 (HPLC diéu ché):

Thiét bi: Abimed Gilson 305; cot: Reprosil C18 10 pm, 250 mm x 30 mm; pha
dong A: nudc, pha dong B: axetonitril; gradien: 0-3 phat 10% B — 3-27 phut 10% B —
95% B, 27-34,5 phat 95% B, 34,5-35,5 phut 95% B — 10% B, 35,5-36,5 phat 10% B;
tbc do dong: 50 ml/phut; nhiét d trong phong; UV phét hién: 210 nm.

Phuong phap 9 (HPLC diéu ché):

Thiét bi: Hé théng Waters Prep LC/MS; cot: XBridge C18 5 pm, 100 mm x 30
mm; pha di dong A: nuéc, pha di dong B: axetonitril; profin gradien: 0-2 phut 10% B,
2-2,2 phat — 30% B, 2,2-7 phat — 70% B, 7-7,5 phat — 92% B, 7,5-9 phuat 92% B;
tbc do dong: 65 ml/phit + 5 ml amoniac 2% trong nudce; nhiét do trong phong; phét hién
UV: 200-400 nm; bom tai cdt (bom hoan toan).

Céc chi tiét khac:

Céc ty 18 phan tram trong phan mo ta thir nghiém va vi du duéi day, trir khi dugc

chi dinh khac, 1a ty 1€ phén tram trong lugng; cac phén la phﬁn trong lugng. Céc ty 1€
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dung moéi, ty 18 pha lodng va dir liéu ndng do déi voi chat 1éng/dung dich 16ng trong mbi

truomg hop 1a dua trén thé tich.

Dic diém vé do tinh khiét thuong dwa trén tip hop dinh twong tng trong sic ky
dd LC/MS, nhung ngoai ra cling c6 thé dugc xac dinh véi sy hd tro cia phé 'H NMR.
Néu khong chi ra do tinh khiét nao, thi d6 tinh khiét thuong 1a > 95% theo tap hop dinh
tu dong trong sdc ky dd LC/MS hodc do tinh khiét chira dugc x4c dinh mot cach rd rang.

Hiéu suét théng bao theo % so véi ly thuyét thudng dugc hidu chuin vé d tinh
khiét néu do tinh khiét < 100% dwoc chi ra. Trong cac mé chira dung moi hodc nhiém
dung moi, hiéu suat hinh thtrc c6 thé 12 "> 100%"; trong céc trudng hop nay hiéu suit

khong duoc hiéu chinh cho dung méi hodc do tinh khiét.

Trong trudng hop khi san pham phan ting thu duoc bang cach nghién, khuiy hozc
két tinh lai, thuong c6 thé phan 14p dugc thém nhitng hrong san pham tir dung dich nuéc
cai twong tng bang cach sic ky. Tuy nhién, viéc md ta vé quy trinh sic ky khong can
dugce chi ra dudi ddy trir khi phan 16n tong san pham tao ra chi c6 thé duoc tach trong

budc nay.
Diém néng chay va khoang nong chay, néu dugc dua ra, khong dugce hiéu chinh.

Phan mo ta vé kiéu két hop cua céc tin hiéu 'H NMR sau day trong mot sb truong
hop da thu dugc truc tiép tir dé xuét cia ACD SpecManager (ACD/Labs Release 12.00,
Product version 12.5) va khong nhét thiét duoc xem xét k§ ludng. Trong mot sb truong
hop, dé& xuét clia SpecManager dugc diéu chinh thi cong. Cac phdn mb ta duoc diéu
chinh hodc gan thi cong thuong dya trén hinh dang quang hoc cua céac tin hi¢u can quan
tam va khong nhét thiét twong Gmg vé6i ¥ nghia chinh xac chat ché vé mat vat ly. Néi
chung, d6 dich chuyén hoa hoc duoc dua ra chi tdm cua tin hiéu can quan tdm. Trong
trudmg hop nhiéu vach rong, khoang duge dua ra. Céc tin hidu bi che khuit béi dung

moi hodc nudc dugce gan thir hodc khong duge liét ké.

Dit liéu 'H NMR ctia cac hop chét trung gian téng hop va vi du thuc hién ciing
¢6 thé duoc thong béo & dang danh sach dinh 'H NMR. O day, ddi véi mdi mot dinh tin

hiéu, trude tién gid tri 8 tinh bang ppm va sau d6 cuong do tin hiéu & trong dau ngoic
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don duoc liét ké. Céc cap s6 gia tri &/cuong do tin hiéu cta cac dinh tin hiéu khac nhau
dugc liét ké bang dau phdy; do d6, danh sach dinh ddi v6i hop chét c6 dang: 81 (cudng

d61), 82 (cudng doy), ... , & (cudng ddi), ... , dn (cudng don).

Cudng do cua cac tin hiéu 16 nét twong g véi do cao cia céc tin hiéu (tinh bang
cm) trong vi du vé phé NMR duoc in ra va thé hién céc ty 1€ thuc cua cac cudong do tin
hiéu so v6i cac tin hiéu khac. Trong truong hop tin hiéu rong, mot s6 dinh hoac gia tri
trung binh cla cuong do tin hiéu va cuong do tuwong d6i cta no c6 thé duoc thé hién
trong phép so sanh vdi tin hiéu cuong do manh nhét trong phd. Danh sach cac dinh 'H
NMR la tuong tu nhu dit liéu 'H NMR in ra thong thuong va do dé, thuong chira tat ca
cac dinh duoc liét ké trong dién giai NMR thong thuong. Ngoai ra, gidng nhu cac ban
in '"H NMR thong thudng, danh sach dinh c¢6 thé bao gdbm céc tin hiéu dung mdi, tin hiéu
cta chit ddng phan l4p thé ciia hop chét dich mong muén, dinh cia cic tap chét, cac
dinh vé tinh 13C va/hoic c4c dai bién quay. Pinh clia cac chit ddng phén 1ap thé cua hop
chét dich va/hodc dinh cua cac tap chét tinh trung binh thuong c6 cuong do thap hon
dinh ctia hop chét dich (vi du, v6i do tinh khiét >90%). Cac chat dong phéan 1ap thé
va/hodic tap chit nhu vay c6 thé 1a dic trung trong quy trinh didu ché cu thé. Do do, cac
dinh cua ching c6 thé giup dé nhan dién kha ning md phong quy trinh diéu ché véi viéc
tham chiéu "cac ddu 4n san phdm phu". Chuyén gia tinh toan dinh cua hop chat dich
bang cac phwong phap da biét (MestreC, md phéng ACD, hodc st dung céc gia tri ky
vong dénh gi theo thuc nghiém) néu cin thiét, c6 thé tach riéng dinh cia hop chét dich,
tuy v st dung céac bo loc cuong do b6 sung. Viéc tach riéng nay c6 thé twong tu nhur viéc

chon dinh cin quan tim trong dién giai 'H NMR thong thuong.

M ta chi tiét v& viéc trinh bay dit liéu NMR & dang danh sach dinh c6 thé dugc
tim thdy trong 4n phdm "Citation of NMR Peaklist Data within Patent Applications"
(xem trén trang web http://www.researchdisclosure.com/searching-disclosures,
Research Disclosure Database Number 605005, 2014, 15 August 2014). Theo thong 1€
lya chon dinh dugc mo ta trong 4n phdm Research Disclosure, thong s6 "chiéu cao tdi
thidu" c6 thé duoc thiét dat trong khoang gitta 1% va 4%. Tuy nhién, tiy thudc vao kiéu
chu trac héa hoc va/hodc vao ndng do ciia hop chét can phan tich, t6t hon ciing c6 thé

thiét dat thong sé "chiéu cao t6i thiéu" & cac gia tri <1%.
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T4t ca cac chat phan ng hodc thudc thir ma viéc diéu ché chiing khéng dugc mé
tda mot cach ro rang dudi day dugc mua trén thi truong tir cac ngudn dé tiép can theo
cach théng thuong. Dbi vai tat ca cac chét phan tmg hoic thudc thir khac ma viéc diéu
ché chung khong dugc mé ta dudi day va khong thé mua dugc trén thi truong hodc thu
duge tir nhitng ngudn khac ma khong dé tiép cén theo cach thong thuong, tham khao

céc tai liéu da cong bd trong d6 quy trinh diéu ché chung dugc md ta.

Céc hop chit khoi ddu va hop chét trung gian:
Vidu 1A
2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin

N N
O~

>~ _N Y

Natri bicacbonat (10,8 g, 128 mmol) dugc bd sung vao dung dich cuia 2-bromo-
1-(4-clophenyl)etanon (20,0 g, 85,7 mmol) va pyrimidin-2-amin (8,96 g, 94,2 mmol)
trong 200 ml etanol, va hdn hgp dugc khudy & nhiét do 80°C trong 5 gio. Tiép theo, 1am
lanh mé xudng nhiét d6 0°C (bé nudc da). Loc phan két tha ra va rira hai 1an bang hon
hop etanol/nude (1:1). Tiép theo, chét ran duoc lam kho trong diéu kién ap suat giam &

40°C qua dém. Quy trinh nay tao ra 15,9 g (69,23 mmol, 80,8% theo ly thuyét) hop chat
dich.

LC-MS (Phuong phap 2): R = 1,25 phut; m/z =230 (M+H)".

'H-NMR (400 MHz, DMSO-ds, 8/ppm): 7,07 (dd, 1H), 7,53 (d, 2H), 8,03 (d,
2H), 8,41 (s, 1H), 8,54 (dd, 1H), 8,97 (dd, 1H).

Vidu 2A

2-(4-Isopropylphenyl)imidazo[1,2-a]pyrimidin
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N N

CH,
Qualat

Natri bicacbonat (0,52 g, 6,22 mmol) dugc bd sung vao dung dich cua 2-bromo-

1-(4-isopropylphenyl)etanon (1,0 g, 4,15 mmol) va pyrimidin-2-amin (0,43 g, 4,6

mmol) trong 50 ml etanol, va hdn hgp dugc khudy & nhiét do 80°C trong 5 gio. Tiép

theo, co hdn hop téi trang théi kho. Phan can con lai duoc khudy cung véi dietyl ete va

chit rin con lai dugc loc va 1am kho & nhiét do 40°C trong diéu kién ap sut gidm qua

dém. Qua trinh nay tao ra 1,15 g san pham dich thd, san pham nay duoc sir dung trong

cac phan g sau do khong can tinh ché thém.

LC-MS (Phuong phép 2): R, = 1,48 phut; m/z = 238 (M+H)".

'H-NMR (400 MHz, DMSO-ds, 8/ppm): 1,24 (d, 6H), 2,87-3,00 (m, 1H), 7,04
(dd, 1H), 7,34 (d, 2H), 7,92 (d, 2H), 8,33 (s, 1H), 8,51 (dd, 1H), 8,95 (dd, 1H).

Tuong tu nhu cac vi du 1A va 2A, hop chét sau dugc diéu ché tir cac nguyén lidu

khoi dau xac dinh:
Vidu | Tén/Céhu trac /Nguyén liéu khoi dau | Dit lidu phan tich

3A

2-(4-bromophenyl)imidazo[1,2-

a]pyrimidin

tir 2-bromo-1-(4-bromophenyl)etanon va

pyrimidin-2-amin

"H-NMR (400 MHz, DMSO-
ds): 0 [ppm] = 7,07 (dd, 1H),
7,67 (d, 2H), 7,97 (d, 2H),
8,42 (s, 1H), 8,54 (dd, 1H),
8,97 (dd, 1H).

LC-MS (Phuong phép 2):

R: = 1,34 phut; m/z =
274/276 (M+H)".
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Vi du 4A

2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-carbaldehyt
NN
(/\F Cl
>~ _N Y

300 ml DMF dau tién duoc nap va lam lanh xuéng 0°C. Phospho oxyclorua (16
ml, 173 mmol) sau d6 dugc bd sung tir tir timg giot. Tiép theo, dung dich dugc lam am
tir tir 1én nhiét d6 trong phong va dugc khudy & nhiét do nay trong mot gidr nita. Tiép
theo, 2-(4-clophenyl)imidazo[1,2-a]pyrimidin (15,9 g, 69,2 mmol) dugc bd sung timg
chut mot. Sau khi hoan thanh viéc bd sung, hdn hop phan tmg dugc gia nhiét téi 80°C
va duoc khudy & nhiét do nay trong 1 gio. Tiép theo, 1am lanh mé xubng nhiét do 0°C
(bé nudce d4). Chét ran thu duoc dugc loc bing cach hut, rira bang nuéc va lam kho trong
tt sy chan khong cao chan khong & 40°C qua dém. Quy trinh nay tao ra 13,75 g (53,36
mmol, 77% theo 1y thuyét) hop chét dich.

LC-MS (Phuong phép 2): Ri = 1,44 phut; m/z = 258 (M+H)".

'H-NMR (400 MHz, DMSO-ds): 5 [ppm] = 7.46 (dd, 1H), 7,65 (d, 2H), 8,01 (d,
2H), 8,91 (dd, 1H), 9,83 (dd, 1H), 10,07 (s, 1H).

Vidu 5A

2-(4-Isopropylphenyl)imidazol[ 1,2-a]pyrimidin-3-carbaldehyt
N N CH
7T 3
Q/N 7 CH,

50 ml DMF déu tién dugc nap va lam lanh xubng 0°C. Phospho oxyclorua (2,86
ml, 30,66 mmol) sau d6 duogc bd sung tur tur ting giot. Tiép theo, dung dich dugc lam

4m tir tir 1én nhiét do trong phong va duoc khudy & nhiét d6 nay trong mot gio nira. 2-
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(4-Isopropylphenyl)imidazo[ 1,2-a]pyrimidin (2,91 g, 12,26 mmol) tiép theo dugc bd
sung timg chut mot. Sau khi hoan thanh viéc bo sung, hdn hgp phan (mg dugc gia nhiét
t61 80°C va duoc khudy & nhiét do nay trong 1 gio. Tiép theo, 1am lanh mé xudng nhiét
d6 0°C (bé nude da). Tién hanh loc chit rén thu dugc bang cach hit va lam khd trong
didu kién ap suét giam. Sau do, tinh ché san pham tho thu dugc hai lan bang phuong
phép sic ky cot (Biotage Isolera, cot Biotage SNAP-KP-NH, pha di dong véi gradien
xyclohexan/etyl axetat). Quy trinh nay tao ra 3 g (11,3 mmol, 92% theo ly thuyét) hop
chét dich.

LC-MS (Phuong phap 2): R¢= 1,75 phuat; m/z =266 (M+H)".

'H-NMR (400 MHz, DMSO-de): & [ppm] = 1,27 (d, 6H), 2,92-3,07 (m, 1H), 7,39-
7,52 (m, 3H), 7,90 (d, 2H), 8,89 (dd, 1H), 9,83 (dd, 1H), 10,08 (s, 1H).

Tuong tu nhu cac vi du 4A va 5A, hop chét sau dugc diéu ché tir nguyén liéu

khoi dau xac dinh:

Vidu | Tén/Chu trac/Nguyén liéu khoi ddu | Dt liéu phan tich

6A 2-(4-bromophenyl)imidazo[1,2- "H-NMR (400 MHz, DMSO-
a]pyrimidin-3-carbaldehyt ds): 0 [ppm] = 7,46 (dd, 1H),
d, 2 4 (d, 2H
/NYN 7)79( > H)’ 799 ( > ))
« _N_/ Br 8,91 (dd, 1H), 9,83 (dd, 1H),
] o 10,07 (s, 1H).

LC-MS (Phuong phép 1):
tir 2-(4-bromophenyl)imidazo[1,2- R;= 0,78 phit; m/z =

a]pyrimidin 302/304 (M+H)".

Vidu 7A

7-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-yl|metyl }-3-oxa-7.,9-

diazabixyclo[3.3.1]nonan dihydroclorua
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NN
\N/
N

x 2 HCl
0 NH

Cung v6i khudy, 12 ml dung dich hydro clorua 4M trong dioxan dugc bd sung
vao tert-butyl 7-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-yl]metyl}-3-oxa-7,9-
diazabixyclo[3.3.1]nonan-9-carboxylat (1,52 g, 3,23 mmol). Hon hgp duoc khudy &
nhiét do trong phong qua dém. Tiép theo, loc chét rin thu dugc béng cach hut, rira 1ap
di lap lai bang dietyl ete va lam kho trong diéu kién chan khong cao & nhiét d 40°C.
Qua trinh nay tao ra 1,76 g san phdm dich.

LC-MS (Phuong phép 2): R = 0,71 phat; m/z = 370 (M+H)".
Vi du 8A

7-{[2-(4-Isopropylphenyl)imidazo[ 1,2-a]pyrimidin-3-yl]metyl}-3-oxa-7,9-

diazabixyclo[3.3.1]nonan dihydroclorua

N
>~ _N / CH,
N

x 2 HCI
0 NH

Cung voi khudy, 2,2 ml dung dich hydro clorua 4M trong dioxan dugc bd sung
vao fert-butyl 7-{[2-(4-isopropylphenyl)imidazo[1,2-a]pyrimidin-3-yl]metyl}-3-oxa-
7,9-diazabixyclo[3.3.1]nonan-9-carboxylat (420 mg, 0,88 mmol). Hon hop dugc khudy
& nhiét do trong phong qua dém. Tiép theo, loc chét ran thu dugc bang cach hut, rira lap
di lap lai bang dietyl ete va lam kho trong diéu kién chan khong cao ¢ nhiét do 40°C.
Qua trinh nay tao ra 430 mg san pham dich.

LC-MS (Phuong phép 2): Ri= 0,87 phut; m/z =378 (M+H)".

-69-



36053

Vidu %A

2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-3-ylmetyl)imidazo[1,2-a]pyrimidin
dihydroclorua

N N

’ —
g/ Cl
N
@ x 2 HCl

H

Cung v6i khudy, 15 ml dung dich hydro clorua 4M trong dioxan dugc bd sung
vao tert-butyl 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-yl|metyl}-3,8-
diazabixyclo[3.2.1]octan-8-carboxylat (2,72 g, 6,00 mmol). Hon hgp dugc khudy ¢
nhiét do trong phong qua dém. Tiép theo, loc chét rén thu dugc bang cach hut, rira lap
di lap lai béng dietyl ete va lam kho trong diéu kién chan khong cao & nhiét do 40°C.
Qua trinh nay tao ra 3,5 g san pham dich.

LC-MS (Phuong phap 6): Ri= 1,36 phut; m/z = 354 (M+H)".
Vidu 10A

3-(3,8-Diazabixyclo[3.2.1]oct-3-ylmetyl)-2-(4-isopropylphenyl)imidazo[ 1,2-

a]pyrimidin dihydroclorua
N N CH
o |
Q/N % CHj

N
N x 2 HCl

H

Cung v6i khudy, 2,57 ml dung dich hydro clorua 4M trong dioxan dugc bd sung
vao fert-butyl  3-{[2-(4-isopropylphenyl)imidazo[1,2-a]pyrimidin-3-yl]metyl}-3,8-
diazabixyclo[3.2.1]octan-8-carboxylat (493 mg, 1,03 mmol). Hon hop dugc khudy &
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nhiét d6 trong phong qua dém. Sau d6, cd dung dich phan tng dén trang thai kho va lam
kho phén con lai trong diéu kién chan khong cao & nhiét do 40°C. Qua trinh nay tao ra

393 mg san pham dich.
LC-MS (Phuong phap 2): R = 0,93 phut; m/z = 362 (M+H)".
VidullA

2-(4-clophenyl)-3-(2,5-diazabixyclo[2.2.2]oct-2-ylmetyl)imidazo[1,2-a]pyrimidin
dihydroclorua (chit dong phan ddi anh 1)

N N

N
@ x 2 HCl

H

Cung voi khudy, 7,1 ml dung dich hydro clorua 4M trong dioxan dugc bd sung
vao tert-butyl 5-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-ylJmetyl}-2,5-
diazabixyclo[2.2.2]octan-2-carboxylat (chdt ddng phan dbi anh 1; 1,29 g, 2,84 mmol).
Hén hop duge khudy & nhiét do trong phong qua dém. Tiép theo, loc chét ran thu duge
bing cach hit, rira 1ap di 1ap lai bang dietyl ete va lam kho trong diéu kién chan khong

cao & nhiét dd 40°C. Qua trinh nay tao ra 1,4 g sn phém dich.
LC-MS (Phuong phap 2): R¢ = 0,79 phit; m/z = 354 (M+H)".
Vidu 12A

2-(4-clophenyl)-3-(2,5-diazabixyclo[2.2.2]oct-2-ylmetyl)imidazo[1,2-a]pyrimidin
dihydroclorua (chit ddng phan déi anh 2)
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o9 :

Cung v6i khudy, 3,9 ml dung dich hydro clorua 4M trong dioxan dugc bd sung
vao tert-butyl 5-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-yl]metyl}-2,5-
diazabixyclo[2.2.2]octan-2-carboxylat (chit dong phan déi anh 2; 710 mg, 1,56 mmol).
Hbn hop duoc khudy & nhiét d6 trong phong qua dém. Tiép theo, loc chét ran thu duoc
bang cach hut, rira lap di lap lai bang dietyl ete va lam kho trong diéu kién chan khong

cao ¢ nhiét dd 40°C. Qua trinh nay tao ra 740 mg san pham dich.
LC-MS (Phuong phap 1): R; = 0,49 phut; m/z = 354 (M+H)".
Vidu 13A

3-(2,5-Diazabixyclo[2.2.2]oct-2-ylmetyl)-2-(4-isopropylphenyl)imidazo[1,2-
a]pyrimidin dihydroclorua (chit ddng phan déi anh 1)

N
~ N Y CH,

N
N x 2 HCI

H

Cung voi khudy, 4,2 ml dung dich hydro clorua 4M trong dioxan dugc bd sung
vao tert-butyl 5-{[2-(4-isopropylphenyl)imidazo[1,2-a]pyrimidin-3-yl]metyl}-2,5-
diazabixyclo[2.2.2]octan-2-carboxylat (chat dong phan d6i anh 1; 774 mg, 1,88 mmol).
Hbn hop duoc khudy & nhiét do trong phong qua dém. Tiép theo, loc chét ran thu duoc
bang cach hit, rira 13p di lap lai bang dietyl ete va 1am kho trong diéu kién chan khong

cao ¢ nhiét @6 40°C. Qua trinh nay tao ra 850 mg san phém dich.

LC-MS (Phwong phap 1): R; = 0,54 phit; m/z = 362 (M+H)".
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Vidu 14A

3-(2,5-Diazabixyclo[2.2.2]oct-2-ylmetyl)-2-(4-isopropylphenyl)imidazo[ 1,2-
a]pyrimidin dihydroclorua (cht ddng phan di anh 2)

N
N CHj

N
N x 2 HCI

H

Cung v6i khudy, 4,0 ml dung dich hydro clorua 4M trong dioxan dugc bd sung
vao tert-butyl 5-{[2-(4-isopropylphenyl)imidazo[1,2-a]pyrimidin-3-yljmetyl}-2,5-
diazabixyclo[2.2.2]octan-2-carboxylat (chét ddng phan dbi anh 2; 734 mg, 1,59 mmol).
Hbn hop duoc khudy & nhiét d6 trong phong qua dém. Tiép theo, loc chét ran thu dugc
bing cach hut, rira 13p di lap lai bang dietyl ete va lam kho trong diéu kién chan khong

cao & nhiét dd 40°C. Qua trinh nay tao ra 761 mg san pham dich.
LC-MS (Phuong phap 1): R¢= 0,55 phit; m/z = 362 (M+H)".

Vidu 15A

1-[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-yl]etanol (chét triét quang)

N N

O

HyG OH
2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-carbaldehyt (500 mg, 1,94 mmol)
duge tao huyén phu trong 5 ml THF. Sau d6, cing vé6i 1lam lanh bang nudc da,
metylmagie bromua trong dietyl ete (3,0 M, 710 pl, 2,1 mmol) duoc bd sung va hon hop
dugc khudy & nhiét do trong phong trong 1 gio. Sau do, 4 ml THF khac va thém
metylmagie bromua trong dietyl ete (3,0 M, 237 pl, 0,7 mmol) dugc bd sung. Hon hop

dugc khudy & nhiét do trong phong qua dém. Tiép theo, dung dich nuéc amoni clorua
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duoc bd sung, sau do bang nudc va etyl axetat. Tach riéng pha hitu co thu dugc, rira
bang dung dich natri clorua bdo hoa, lam kho trén magie sulfat, loc va co dén trang thai
kho trong didu kién ap suit giam trén thiét bi 1am bay hoi kiéu quay. Phan con lai duge
khudy trong dietyl ete. Chét rén con lai duge loc bang cach hut va lam kho trong ti sdy
chan khong cao & nhiét do 40°C qua dém. Quy trinh nay tao ra 370 mg (1,35 mmol,
70% theo ly thuyét) hop chat dich.

LC-MS (Phuong phép 2): R¢= 1,22 phut; m/z = 274 (M+H)".
Vidu 16A

2-(4-clophenyl)-3-[1-(3,8-diazabixyclo[3.2.1]oct-3-yl)etyl]imidazo[1,2-a]pyrimidin
dihydroclorua (chat triét quang)

NN
-z
>~ _N
CH
N 3
N x 2 HCl
H

Cung v6i khudy, 0,21 ml dung dich hydro clorua 4M trong dioxan va 0,2 ml
dioxan dugc bd sung vao fert-butyl 3-{1-[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]etyl}-3,8-diazabixyclo[3.2.1]octan-8-carboxylat (chét triét quang; 39,8 mg, 0,09
mmol). Hon hop duge khudy & nhiét do trong phong qua dém. Sau do, ¢ dung dich
phan Ung dén trang thai kho va lam kho phan con lai trong diéu kién chan khong cao &

nhiét d§ 40°C. Qua trinh nay tao ra 41 mg san pham dich.
LC-MS (Phuong phép 2): R¢ = 0,86 phit; m/z = 256/258 (M+H)".

Tuong tu nhu céac vi du 7A-14A, hop chét sau day duoc diéu ché tir nguyén licu

khéi dau xac dinh trong mdi trudong hop:

Vidu | Tén/Chu trac/Nguyén liéu khoi ddu | Dit liéu phan tich
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17A

2-(4-bromophenyl)-3-(2,5-

diazabixyclo[2.2.2]oct-2-
ylmetyl)imidazo[ 1,2-a]pyrimidin
dihydroclorua (chat triét quang)

N N

’

\lé/ Br
=~ _N

@ v

N x 2 HCI

H
tur tert-butyl 5-{[2-(4-
bromophenyl)imidazo[1,2-a]pyrimidin-3-
yllmetyl}-2,5-diazabixyclo[2.2.2]octan-2-
carboxylat (chit triét quang)

LC-MS (Phuong phép 6):
Ri= 1,65 phut; m/z =
398/400 (M+H)".

18A

2-(4-bromophenyl)-3-(3,8-
diazabixyclo[3.2.1]oct-3-
ylmetyl)imidazo[ 1,2-a]pyrimidin
dihydroclorua

N N

’ =
E/\'// Br
=~ _N
N
x 2 HCI
N

H
tur tert-butyl 3-{[2-(4-
bromophenyl)imidazo[1,2-a]pyrimidin-3-
ylJmetyl}-3,8-diazabixyclo[3.2.1]octan-8-

carboxylat

LC-MS (Phuong phép 6):
R¢= 1,56 phut; m/z =
398/400 (M+H)".
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Vidu 19A

2-(4-xyclopropylphenyl)-3-(3,8-diazabixyclo[3.2.1]octan-3-ylmetyl)imidazo[ 1,2-

a]pyrimidin dihydroclorua
N N
- —
Q'
N
@ x 2 HCl
N

H

tert-Butyl  3-{[2-(4-xyclopropylphenyl)imidazo[1,2-a]pyrimidin-3-yl]metyl}-
3,8-diazabixyclo[3.2.1]octan-8-carboxylat (720 mg, 1,57 mmol) duoc hoa tan trong 3
ml dioxan, va 3,92 ml dung dich hydro clorua 4M trong dioxan dugc bd sung cling véi
thao tac khudy. Hon hop dugc khudy & nhiét do trong phong qua dém. Sau do, ¢ dung
dich phan Gmg dén trang thai kho va 1am khé phan con lai trong diéu kién chan khéng

cao & nhiét d6 40°C. Qua trinh nay tao ra 808 mg san pham dich.
LC-MS (Phuong phap 1): Ri= 0,48 phut; m/z = 360 (M+H)".

Vi du thyc hién séng ché:

Vidu 1

tert-Butyl 7-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-yl|metyl }-3-oxa-7,9-

diazabixyclo[3.3.1]nonan-9-carboxylat

/N /N
o9 :

N o CH3
N
oL “fon
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Trong moi tredng argon va ¢ nhiét do trong phong, 2-(4-clophenyl)imidazo[1,2-
a]pyrimidin-3-carbaldehyt (1,50 g, 5,82 mmol) dugc hoa tan trong 25 ml THF, va terz-
butyl 3-oxa-7,9-diazabixyclo[3.3.1]nonan-9-carboxylat (1,59 g, 6,99 mmol) va axit
axetic (670 pl, 12 mmol) dugc bd sung. Natri triaxetoxybohydrua (1,85 g, 8,73 mmol)
tiép theo duoc bd sung timg chut mot, va dung dich phan ung dugc khudy & nhiét do
trong phong qua dém. Tiép theo, nudc duoc bd sung tir tir va can than timg giot (than
trong: thoat khi), va sau do etyl axetat dugc bd sung. Pha hiru co thu dugc duoc loai ra
va pha nuéc duoc chiét hai 1an bang etyl axetat. Cac pha hitu co két hop dugc rira bang
dung dich natri clorua bao hoa, lam kho trén magie sulfat, loc va co dén trang thai kho
trong diéu kién ap suat giam trén thiét bj 1am bay hoi kiéu quay. Phan con lai thu dugc
duoc két tinh tir dietyl ete. Céc tinh thé tao ra duoc loc bang cach hit va lam kho trong
tt siy chan khong cao & nhiét d6 40°C qua dém. Quy trinh nay tao ra 1,52 g (3,23 mmol,
56% theo ly thuyét) hop chét dich.

LC-MS (Phuong phép 2): Ri = 1,65 phut; m/z = 470/472 (M+H)".

'H-NMR (400 MHz, DMSO-de): 5 [ppm] = 1,40 (s, 9H), 2,42 (br. d, 2H), 2,87
(br. d, 2H), 3,57 (br. d, 2H), 3,72 (br. dd, 2H), 3,84 (br. d, 2H), 3,92 (s, 2H), 7,08 (dd,
1H), 7,55 (d, 2H), 7,96 (d, 2H), 8,58 (dd, 1H), 9,28 (dd, 1H).

Vidu?2

tert-Butyl  7-{[2-(4-isopropylphenyl)imidazo[ 1,2-a]pyrimidin-3-yl|metyl}-3-oxa-7,9-

diazabixyclo[3.3.1]nonan-9-carboxylat

i o CH3
N
oL “fon

Trong moéi truong argon va & nhié¢t do trong phong, 2-(4-

isopropylphenyl)imidazo[1,2-a]pyrimidin-3-carbaldehyt (500 mg, 1,89 mmol) duoc hoa
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tan trong 10 ml THF, va fert-butyl 3-oxa-7,9-diazabixyclo[3.3.1]nonan-9-carboxylat
(516 mg, 2,26 mmol) va axit axetic (220 pl, 3,77 mmol) dugc bd sung. Natri
triaxetoxybohydrua (599 mg, 2,83 mmol) tiép theo duge bd sung timg chut mot, va dung
dich phan tmg dugc khudy & nhiét do trong phong qua dém. Tiép theo, nudc duoc bd
sung tir tir va cin than timg giot (than trong: thoat khi), va sau do etyl axetat dugc bd
sung. Pha hitu co thu dugc dugc loai ra va pha nuée duoc chiét hai 1in bang etyl axetat.
Céc pha hiru co két hop dugc rira bang dung dich natri clorua bdo hoa, 1am kho trén
magie sulfat, loc va ¢ dén trang thai kho trong diéu kién ap suat giam trén thiét bi lam
bay hoi kiéu quay. Tinh ché phan con lai bang phuong phép sic ky cot (Biotage Isolera,
cot Biotage SNAP-KP-NH; pha di dong: gradien xyclohexan/etyl axetat). Quy trinh nay
tao ra 431 mg (0,9 mmol, 48% theo ly thuyét) hop chét dich.

LC-MS (Phwong phap 2): Ri= 1,79 phit; m/z =478 (M+H)".

'H-NMR (400 MHz, DMSO-ds): & [ppm] = 1,25 (d, 6H), 1,40 (s, 9H), 2,39 (br.
d, 2H), 2,87 (br. d, 2H), 2,90 (m, 1H), 3,57 (br. d, 2H), 3,72 (br. dd, 2H), 3,84 (br. d,
2H), 3,95 (s, 2H), 7,05 (dd, 1H), 7,36 (d, 2H), 7.80 (d, 2H), 8,55 (dd, 1H), 9,27 (dd, 1H).

Vidu3

tert-Butyl 5-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-yl]metyl}-2,5-
diazabixyclo[2.2.2]octan-2-carboxylat (chét triét quang)

o9 :

Trong méi trudng argon va ¢ nhiét do trong phong, 2-(4-clophenyl)imidazo[1,2-
a]pyrimidin-3-carbaldehyt (4,00 g, 15,5 mmol) dugc hoa tan trong 100 ml THF, va fert-
butyl 2,5-diazabixyclo[2.2.2]octan-2-carboxylat (3,95 g, 18,6 mmol) va axit axetic (1,8
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ml, 31 mmol) duoc bd sung. Natri triaxetoxybohydrua (4,93 g, 23,3 mmol) tiép theo
duge bo sung timg chit mét, va dung dich phan tng duoc khudy & nhiét o trong phong
qua dém. Sau do,tert-butyl 2,5-diazabixyclo[2.2.2]octan-2-carboxylat (1,6 g, 7,76
mmol) va natri triaxetoxybohydrua (1,2 g, 5,8 mmol) dugc bd sung va dung dich phan
tng dugc khudy thém mot 1an nita & nhiét do trong phong qua dém. Tiép theo, nude
dugc bd sung tir tir va cin than timg giot (than trong: thoat khi), va sau do etyl axetat
duogc bd sung. Pha hitu co thu dugc dugce loai ra va pha nuéc duoc chiét hai 1an béng
etyl axetat. Lam khé cac pha hiru co két hop trén magie sulfat, loc va cd dén trang thai
kho trong diéu kién 4p sudt giam trén thiét bi lam bay hoi kiéu quay. Tinh ché phan con
lai bang phuong phéap sic ky cot (Biotage Isolera, cot Biotage SNAP-KP-NH; pha di
dong: gradien xyclohexan/etyl axetat). Quy trinh nay tao ra 3,17 g (6,7 mmol, 43% theo
Iy thuyét) hop chét dich.

LC-MS (Phuong phap 2): R¢= 1,55 phut; m/z = 454/456 (M+H)".
Vidud4vavidu5

tert-Butyl 5-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-yl]metyl}-2,5-
diazabixyclo[2.2.2]octan-2-carboxylat (cac chat dong phan dbi anh 1 va 2)

N
C e
>~ _N /

N
g
H3C7( \\g
HC™ Ch,

3,17 g (6,70 mmol) chat triét quang rert-butyl 5-{[2-(4-clophenyl)imidazo[1,2-
aJpyrimidin-3-ylJmetyl}-2,5-diazabixyclo[2.2.2]octan-2-carboxylat (vi du 3) dugc tach
thanh céc chat ddng phan dbi anh bing phuong phap SFC-HPLC diéu ché & pha khong
d6i xtng [cot: Daicel Chiralpak OJ-H, 5 um, 250 mm x 30 mm; pha di dong: cacbon
dioxit/etanol 85:15 (thé tich/thé tich); tc do dong: 150 ml/phut; ap suat: 135 ba (8,10
kPa); phat hién UV: 210 nm; nhiét do: 38°C]:
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Vi du 4 (chét dong phan ddi anh 1):
Hiéu sudt: 1,29 g
R. = 4,15 phut; do tinh khiét hoa hoc >99%; >99% ee

[cot: Daicel Chiralpak OJ-H, 3 um, 100 mm x 4,6 mm; pha di dong: cacbon
dioxit/etanol 85:15 (thé tich/thé tich); tc d6 dong: 3 ml/phut; ap suat: 130 bar; nhiét do:
40°C; phat hién UV: 210 nm].

LC-MS (Phuong phép 2): R¢= 1,55 phut; m/z = 454/456 (M+H)".

'H-NMR (400 MHz, DMSO-de): & [ppm] = 1,36 (d, 9H), 1,42-1,55 (m, 1H), 1,57-
1,73 (m, 2H), 1,79-1,92 (m, 1H), 2,63-2,80 (m, 3H), 3,09-3,17 (m, 1H), 3,47-3,56 (m,
1H), 3,80 (br. d, 1H), 4,18-4,29 (m, 2H), 7,12 (dd, 1H), 7,56 (d, 2H), 7,84-7,93 (m, 2H),
8,59 (dd, 1H), 9,02 (br. d, 1H).

Vi du 5 (chit dong phan ddi anh 2):
Hiéu suit: 720 mg
R¢ = 6,6 phut; do tinh khiét héa hoc >99%:; >99% ee

[c6t: Daicel Chiralpak OJ-H, 3 um, 100 mm x 4,6 mm; pha di dong: cacbon
dioxit/etanol 85:15 (thé tich/thé tich); tbc d6 dong: 3 ml/phit; ap suat: 130 bar; nhiét do:
40°C; phat hién UV: 210 nm].

LC-MS (Phuong phép 2): R¢= 1,56 phut; m/z = 454/456 (M+H)".

'H-NMR (400 MHz, DMSO-de): 8 [ppm] = 1,36 (d, 9H), 1,43-1,55 (m, 1H), 1,57-
1,73 (m, 2H), 1,80-1,92 (m, 1H), 2,63-2,80 (m, 3H), 3,14 (br. dd, 1H), 3,47-3,56 (m,
1H), 3,80 (br. d, 1H), 4,18-4,29 (m, 2H), 7,12 (dd, 1H), 7,56 (d, 2H), 7,84-7,94 (m, 2H),
8,59 (dd, 1H), 9,02 (br. d, 1H).
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Vidu 6

tert-Butyl 3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-yl]metyl}-3,8-
diazabixyclo[3.2.1]octan-8-carboxylat

N N
’ =
Q9 :

H3C7(O\\(©

HeC” G, 0

Trong mdi trudng argon va ¢ nhiét do trong phong, 2-(4-clophenyl)imidazo[1,2-
a]pyrimidin-3-carbaldehyt (1,50 g, 5,82 mmol) dugc hoa tan trong 25 ml THF, va tert-
butyl 3,8-diazabixyclo[3.2.1]octan-8-carboxylat (1,48 g, 6,99 mmol) va axit axetic (670
ul, 12 mmol) dugc bd sung. Natri triaxetoxybohydrua (1,85 g, 8,73 mmol) tiép theo
duoc bd sung timg chit mot, va dung dich phan tmg dugc khudy ¢ nhiét do trong phong
qua dém. Tiép theo, nude duge bd sung tir tir va can than timg giot (than trong: thoat
khi), va sau d6 etyl axetat duoc bd sung. Pha hitu co thu duoc dugc loai ra va pha nudce
duoc chiét hai 14n bang etyl axetat. Cac pha hitu co két hop duoc rira bang dung dich
natri clorua bio hoa, 1am khé trén magie sulfat, loc va ¢ dén trang thai kho trong diéu
kién ap suét giam trén thiét bi 1am bay hoi kiéu quay. Phén con lai thu duoc dugc két
tinh tir dietyl ete. C4c tinh thé tao ra duoc hoa tan trong axetonitril va chat két tiia con
lai duoc loc ra béng cach huat va lam kho trong tu séy chan khong cao & nhiét do 40°C

qua dém. Quy trinh nay tao ra 840 mg (1,85 mmol, 32% theo ly thuyét) hop chat dich.
LC-MS (Phuong phép 2): R; = 2,06 phat; m/z = 454/456 (M+H)*

'H-NMR (400 MHz, DMSO-de): 8 [ppm] = 1,39 (s, 9H), 1,64 (br. s, 4H), 2,26
(br. d, 2H), 2,42-2,60 (m, 2H, bi che khuét béi tin hicu DMSO), 3,96-4,05 (m, 4H), 7,14
(dd, 1H), 7,56 (d, 2H), 7,95 (d, 2H), 8,59 (dd, 1H), 9,03 (dd, 1H).
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Vidu7

tert-Butyl 5-{[2-(4-isopropylphenyl)imidazo[ 1,2-a]pyrimidin-3-yl|metyl}-2,5-
diazabixyclo[2.2.2]octan-2-carboxylat (chat triét quang)

N
PN CHj

Trong mo6i truong argon va & nhiét do trong phong, 2-(4-
isopropylphenyl)imidazo[ 1,2-a]pyrimidin-3-carbaldehyt (1,50 g, 5,65 mmol) dugc hoa
tan trong 20 ml THF, va tert-butyl 2,5-diazabixyclo[2.2.2]octan-2-carboxylat (chét triét
quang; 1,44 g, 6,78 mmol) va axit axetic (650 pl, 11,31 mmol) dugc bd sung. Natri
triaxetoxybohydrua (1,8 g, 8,48 mmol) tiép theo duoc bd sung timg chit mot, va dung
dich phan Gng dugc khudy & nhiét d6 trong phong qua dém. Tiép theo, nuéc duge bd
sung tir tir va cin than timg giot (than trong: thoat khi), va sau d6 etyl axetat duoc bd
sung. Pha hitu co thu duoc dugc loai ra va pha nudc dugc chiét hai 14n bang etyl axetat.
Céc pha hiru co két hop duge rira bang dung dich natri clorua bdo hoa, lam kho trén
magie sulfat, loc va c6 dén trang thai kho trong diéu kién ap sudt giam trén thiét bi lam
bay hoi kiéu quay. Tinh ché phan con lai bang phuong phép sic ky cot (Biotage Isolera,
cdt Biotage SNAP-KP-NH; pha di dong: gradien xyclohexan/etyl axetat). Quy trinh nay
tao ra 1760 mg (3,81 mmol, 67% theo 1y thuyét) hop chét dich.

LC-MS (Phuong phap 2): Ri= 1,71 phat; m/z = 462 (M+H)".
Vidu8vavidu9

tert-Butyl 5-{[2-(4-isopropylphenyl)imidazo[ 1,2-a]pyrimidin-3-yljmetyl}-2,5-
diazabixyclo[2.2.2]octan-2-carboxylat (cac chat dong phan dbi anh 1 va 2)
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1,66 g (3,59 mmol) chit triét quang rert-butyl  5-{[2-(4-
isopropylphenyl)imidazo[1,2-a]pyrimidin-3-yl]metyl}-2,5-diazabixyclo[2.2.2]octan-2-
carboxylat (vi du 7) dugc tach thanh cac chit ddng phan dbi anh bang phuong phap
SFC-HPLC diéu ché & pha khong dbi ximg [cot: Daicel Chiralpak OX-H (SFC), 5 um,
250 mm x 30 mm; pha di dong: cacbon dioxit/metanol 62:38 (thé tich/thé tich); toc do
dong: 80 g /phut; ap suét: 120 ba (8,10% kPa); phat hién UV: 210 nm; nhiét do: 38°C]:

Vi du 8 (chat dong phan dbi anh 1):
Hiéu suit: 774 mg
R¢=4,91 phut; do tinh khiét hoa hoc >99%:; >99% ee

[cot: Daicel Chiralpak OX-3 (SFC), 3 um, 100 mm x 4,6 mm; pha di dong:
cacbon dioxit/etanol 70:30 (thé tich/thé tich); tc do dong: 3 ml/phit; ap suat: 130 bar;
nhiét do: 40°C; phéat hién UV: 210 nm].

LC-MS (Phuong phap 1): Ri= 0,85 phut; m/z = 462 (M+H)".
[a]p?’ = +16,21° (¢ = 0,270, Metanol).

'H-NMR (400 MHz, DMSO-ds): & [ppm] = 1,25 (d, 6H), 1,36 (2s, 9H), 1,44-1,56
(m, 1H), 1,66 (br. s, 2H), 1,79-1,95 (m, 1H), 2,65-2,83 (m, 3H), 2,89-3,03 (m, 1H), 3,09-
3,20 (m, 1H), 3,53 (br. d, 1H), 3,81 (br. d, 1H), 4,24 (s, 2H), 7,10 (dd, 1H), 7,37 (d, 2H),
7,78 (dd, 2H), 8,56 (dd, 1H), 8,99 (br. d, 1H).
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Vi du 9 (chit dong phan d6i anh 2):
Hiéu suit: 734 mg
R: = 6,88 phut; do tinh khiét hoa hoc >99%; >99% ee

[cot: Daicel Chiralpak OX-3 (SFC), 3 pm, 100 mm x 4,6 mm; pha di dong:
cacbon dioxit/etanol 70:30 (thé tich/thé tich); toc do dong: 3 ml/phut; ap suét: 130 bar;
nhiét do: 40°C; phat hién UV: 210 nm)].

LC-MS (Phuong phap 1): R = 0,85 phut; m/z = 462 (M+H)".
[a]p?® =-15,67° (¢ = 0,270, Metanol).

IH-NMR (400 MHz, DMSO-ds): & [ppm] = 1,25 (d, 6H), 1,36 (2s, 9H), 1,44-1,56
(m, 1H), 1,66 (br. s, 2H), 1,79-1,94 (m, 1H), 2,64-2,83 (m, 3H), 2,95 (dt, 1H), 3,09-3,20
(m, 1H), 3,53 (br. d, 1H), 3,81 (br. d, 1H), 4,24 (s, 2H), 7,10 (dd, 1H), 7,37 (d, 2H), 7,78
(dd, 2H), 8,56 (dd, 1H), 8,99 (br. d, 1H).

Vidu 10

tert-Butyl 3-{1-[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-yl]etyl}-3,8-
diazabixyclo[3.2.1]octan-8-carboxylat (chat triét quang)

N N

&/\r p cl

HsC” Eh,

1-[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-yl]etanol (473 mg, 1,73 mmol) va
triphenylphosphin (906 mg, 3,46 mmol) dau tién dugc nap vao trong 10 ml diclometan,
va cacbon tetrabromua (1,15 g, 3,46 mmol) dugc bd sung tung chut mot cung véi lam

lanh (bé nudc da). Trietylamin (480 pl, 3,5 mmol) tiép theo duge bd sung, va hdn hop
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dugc khudy ¢ nhiét do trong phong trong 1 gio. Tiép theo, hdn hop dugc ¢o bang cach
lam bay hoi va phan con lai duoc hoa tan trong 10 ml axetonitril. ferz-Butyl 3,8-
diazabixyclo[3.2.1]octan-8-carboxylat (734 mg, 3,46 mmol) duoc bd sung, va hdn hop
phéan ung dugc khqu & nhiét do 40°C qua dém. Tiép theo, hon hgp mot lan nita duoc
cd toi trang thai kho. 400 mg phan cin con lai thu duogc theo cach nay duge tach truc
tiép thanh cac thanh phan bang phwong phap HPLC diéu ché (phuong phap 8). Phan con
lai ctia phan can duge ap dung lén silicagel va duoc tinh ché so bd bang phuong phap
sic ky cot (Biotage Isolera, cot Biotage SNAP-KP-NH, pha di dong v6i gradien
xyclohexan/etyl axetat). Tiép theo, san pham da tinh ché so bd theo cach nhu vy duoc
tai tinh ché bang phwong phap HPLC diéu ché (phuong phéap 8). Quy trinh nay tao ra 50
mg (0,11 mmol, 6% theo 1y thuyét) hop chét néu & dé muc.

LC-MS (Phuong phap 2): Rt = 2,14 phut; MS (ESIpos): m/z = 468/470 [M+H]".

Tuong tw nhu cac vi du 1-3 va 6-7, hop chit sau ddy duoc didu ché tir cac nguyén

liéu khéi ddu xac dinh trong mdi trudng hop:
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Vidu

Tén / C4u trac / Nguyén liéu khoi dau

Dit liéu phan tich

11

tert-butyl 5-{[2-(4-
bromophenyl)imidazo[ 1,2-a]pyrimidin-3-
yl|metyl}-2,5-diazabixyclo[2.2.2]octan-2-

carboxylat (cht triét quang)

N N
’ -
@\Nr/ o

7(0\‘(@

HaC” oy ©

H,C

tur tert-butyl 2,5-
diazabixyclo[2.2.2]octan-2-carboxylat
(chét triét quang) va 2-(4-
bromophenyl)imidazo[1,2-a]pyrimidin-3-
carbaldehyt

TH-NMR (400 MHz, DMSO-
de): 0 [ppm] = -0,149 (0.44),
-0,008 (3,64), 0,008 (3,55),
0,146 (0,45), 1,345 (14,48),
1,374 (16,00), 1,402 (4,45),
1,489 (0,55), 1,654 (0,95),
1,859 (0,54), 2,328 (0,58),
2,670 (1,91), 2,709 (1,58),
2,774 (0,64), 3,118 (0,57),
3,146 (0,65), 3,155 (0,60),
3,515 (0,56), 3,774 (0,61),
3,827 (0,68), 4,235 (4,16),
5,754 (5,06), 7,108 (1,24),
7,119 (1,32), 7,125 (1,31),
7,136 (1,29), 7,679 (3,52),
7,700 (4,83), 7,812 (1,99),
7,824 (1,97), 7,833 (1,62),
7,845 (1,39), 8,579 (1,48),
8,584 (1,62), 8,590 (1,53),
8,594 (1,45), 9,013 (1,24),
9,030 (1,21).

LC-MS (Phuong phép 2):
R¢= 1,68 phut; m/z =
498/500 (M+H)".
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12 tert-butyl 3-{[2-(4- "H-NMR (400 MHz, DMSO-

bromophenyl)imidazo[1,2-a]pyrimidin-3- | d¢): & [ppm] = 1,39 (s, 9H),

ylJmetyl}-3,8-diazabixyclo[3.2.1]octan-8- | 1,56-1,73 (m, 4H), 2,26 (br.
carboxylat d, 2H), 2,46-2,60 (m, 2H, bi
N N che khuét béi tin hiéu

- —
L/T/ Br | DMSO0), 3,98 (s, 2H), 4,02
(br. s, 2H), 7,14 (dd, 1H),

@ 7.70 (d, 2H), 7,88 (d, 2H),
N
o 8.59 (dd, 1H), 9,03 (dd, 1H).
H3C7( X .
HaC” by 0 LC-MS (Phuong phap 5):
3
Ri = 1,42 phut; m/z =

tur tert-butyl 3,8-

498/500 (M+H)".

diazabixyclo[3.2.1]octan-8-carboxylat va
2-(4-bromophenyl)imidazo[1,2-

a]pyrimidin-3-carbaldehyt

Vidu 13

(7-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-ylJmetyl}-3-oxa-7,9-
diazabixyclo[3.3.1]non-9-yl)(6-metoxypyridin-2-yl)metanon

@\NF/ cl

N
(0]
o N
=N
\ ,CH3
y/amle)

Axit 6-metoxypyridin-2-carboxylic (35,1 mg, 230 pumol) dugc hoa tan trong 1,5
ml DMF, 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat
(HATU) (119 mg, 313 pmol) duge bd sung va hdn hop dugc khudy & nhiét do trong
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phong trong 30 phut. Tiép theo, 7-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-3-oxa-7,9-diazabixyclo[3.3.1Jnonan  dihydroclorua (100 mg) va N,N-
diisopropyletylamin (180 pl, 1,0 mmol) duoc bd sung va hon hop duge khudy & nhiét
do trong phong qua dém. Sau do, hdn hop phan tng duoc tach truc tiép thanh cac thanh
phén ctia né thong qua phuong phap HPLC diéu ché (phuong phép 8). Thu dugc 74 mg
(0,15 mmol, 70% so voi ly thuyét) hop chét néu & d& muc thu duoc.

L.C-MS (Phuong phap 2): Ri = 1,48 phut; m/z = 505/507 (M+H)".

'H-NMR (400 MHz, DMSO-d): & [ppm] = 2,46-2,66 (m, 2H, bi che khudt mot
phén béi tin hiu DMSO), 2,91 (br. d, 1H), 3,05 (br. d, 1H), 3,66-3,83 (m, 3H), 3.80 (s,
3H), 3,89 (d, 1H), 3,93-4,03 (m, 2H), 4,20 (br. s, 1H), 4,44 (br. s, 1H), 6,93 (d, 1H), 7,09
(dd, 1H), 7,29 (d, 1H), 7,54 (d, 2H), 7,83 (t, 1H), 7,97 (d, 2H), 8,58 (dd, 1H), 9,28 (dd,
1H).

Vidu 14

(3-clo-6-metoxypyridin-2-yl)(7-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-
yl]metyl}-3-oxa-7,9-diazabixyclo[3.3.1]non-9-yl)metanon

N N
z
=~ _N
N
N (@]
(@]
=N
cl ( CHy
y/amle)

Axit 3-clo-6-metoxypyridin-2-carboxylic (43,1 mg, 230 umol) dugc hoa tan
trong 1,5 ml DMF, 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat (HATU) (119 mg, 313 pmol) dugc bd sung va hon hop duge khudy &
nhiét do trong phong trong 30 phut. Tiép theo, 7-{[2-(4-clophenyl)imidazo[1,2-
a]pyrimidin-3-yl]metyl}-3-oxa-7,9-diazabixyclo[3.3.1]nonan dihydroclorua (100 mg)
va N, N-diisopropyletylamin (180 pl, 1,0 mmol) dugc bd sung va hon hgp dugc khudy &
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nhiét do trong phong qua dém. Sau d6, hdn hop phén tmg dugc tach truc tiép thanh cac
thanh phan cta n6 thong qua phuong phap HPLC diéu ché (phuong phép 8). Thu dugc
78 mg (0,15 mmol, 70% so v&i Iy thuyét) hop chat néu & dé muc thu dugc.

L.C-MS (Phuong phap 1): R, = 0,86 phiit; m/z = 539/541 (M+H)".
Vidu 15

(7-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-ylmetyl}-3-oxa-7,9-
diazabixyclo[3.3.1]non-9-y1)(3-flo-6-metoxypyridin-2-yl)metanon

N N
’z —
~ _N
N
N 0O
0]
=N
F CHy
\ J~o

Axit 3-flo-6-metoxypyridin-2-carboxylic (39,3 mg, 230 pmol) dugc hoa tan
trong 1,5 ml DMF, 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat (HATU) (119 mg, 313 umol) duoc bd sung va hdn hop duoc khudy &
nhiét do trong phong trong 30 phut. Tiép theo, 7-{[2-(4-clophenyl)imidazo[1,2-
a]pyrimidin-3-yl|metyl}-3-oxa-7,9-diazabixyclo[3.3.1]nonan dihydroclorua (100 mg)
va N,N-diisopropyletylamin (180 pl, 1,0 mmol) dugc bd sung va hdn hop duoc khudy &
nhiét d6 trong phong qua dém. Sau d6, hon hop phan tmg duoc tach truc tiép thanh cac
thanh phan ciia n6 théng qua phuong phap HPLC diéu ché (phuong phép 8). Thu dugc
82 mg (0,16 mmol, 76% so voi ly thuyét) hop chit néu & dé muc thu duge.

LC-MS (Phuong phap 1): R; = 0,82 phut; m/z = 523/525 (M+H)".

'H-NMR (400 MHz, DMSO-ds): & [ppm] = 2,45-2,60 (m, 2H, bi che khuat boi
tin hiéu DMSO), 2,90 (br. d, 1H), 3,05 (br. d, 1H), 3,58-3,70 (m, 3H), 3,72-3,84 (m,
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1H), 3,80 (s, 3H), 3,89 (d, 1H), 3,98 (s, 2H), 4,45 (br. s, 1H), 6,97 (dd, 1H), 7,08 (dd,
1H), 7,55 (d, 2H), 7.80 (t, 1H), 7,97 (d, 2H), 8,58 (dd, 1H), 9,28 (dd, 1H).

Vidu 16

(7-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-yl]metyl }-3-oxa-7,9-
diazabixyclo[3.3.1]non-9-yl)[6-(metylsulfanyl)pyridin-2-yl]metanon

N N
z
>~ _N
N
N 0]
O
=N
/CH3
s

Axit 6-(metylsulfanyl)pyridin-2-carboxylic (38,8 mg, 230 umol) dugc hoa tan
trong 1,5 ml DMF, 2-(7-aza- 1 H-benzotriazol-1-y1)-1,1,3,3-tetrametyluroni
hexaflophosphat (HATU) (119 mg, 313 pmol) duoc bd sung va hon hgp duoc khudy &
nhiét d6 trong phong trong 30 phut. Tiép theo, 7-{[2-(4-clophenyl)imidazo[1,2-
a]pyrimidin-3-yl]metyl}-3-oxa-7,9-diazabixyclo[3.3.1]nonan dihydroclorua (100 mg)
va N,N-diisopropyletylamin (180 pl, 1,0 mmol) duoc bd sung va hdn hop duoc khudy &
nhiét do trong phong qua dém. Sau d6, hon hop phan tmg duoc tach truc tiép thanh cac
thanh phan cia n6 thong qua phuong phap HPLC diéu ché (phwong phép 8). Thu dugc
84 mg (0,16 mmol, 77% so vé1 ly thuyét) hop chét néu ¢ dé muc thu duoc.

LC-MS (Phuong phép 1): R¢ = 0,85 phut; m/z = 521/523 (M+H)".

IH-NMR (400 MHz, DMSO-ds): & [ppm] = 2,46 (s, 3H), 2,56-2,65 (m, 2H), 2,91
(br. d, 1H), 3,06 (br. d, 1H), 3,65-3,81 (m, 3H). 3,86-4,03 (m, 3H), 4,15 (br. s, 1H), 4,46
(br. s, 1H), 7,09 (dd, 1H), 7.40 (dd, 2H), 7,55 (d, 2H), 7,77 (t, 1H), 7,98 (d, 2H), 8,58
(dd, 1H), 9,28 (dd, 1H).
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Vidu 17

(7-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-ylmetyl}-3-oxa-7,9-
diazabixyclo[3.3.1]non-9-yl)(xyclopentyl)metanon

NN
C )
>~ N

0
o<;N

Axit xyclopentancarboxylic (18 pl, 230 pmol) duoc hoa tan trong 1,5 ml DMF,
2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat (HATU) (119
mg, 313 pmol) dugc bd sung va hdn hop duoc khudy & nhiét do trong phong trong 30
phut. Tiép theo, 7-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-ylJmetyl}-3-oxa-7,9-
diazabixyclo[3.3.1]nonan dihydroclorua (100 mg) va N,N-diisopropyletylamin (180 pl,
1,0 mmol) dugc bd sung va hén hop duge khudy & nhiét do trong phong qua dém. Sau
d6, hdn hop phan tng dugc tach truc tiép thanh c4c thanh phan ctia n6 thong qua phuong
phéap HPLC diéu ché (phuong phép 8). Thu dwgc 72 mg (0,15 mmol, 74% so v6i ly

thuyét) hop chét néu & dé muc thu duoc.
LC-MS (Phuong phap 1): Ry = 0,81 phut; m/z = 466/468 (M+H)".

IH-NMR (400 MHz, DMSO-ds): & [ppm] = 1,43-1,81 (m, 8H), 2,31-2,61 (m, 2H,
bi che khu4t mot phan béi tin hiéu DMSO0), 2,86-2,97 (m, 3H), 3,47-3,54 (m, 1H), 3,56-
3,63 (m, 1H), 3,77 (dd, 2H), 3,94 (s, 2H), 4,04 (br. s, 1H), 4,32 (br. s, 1H), 7,08 (dd,
1H), 7,55 (d, 2H), 7,97 (d, 2H), 8,59 (dd, 1H), 9,27 (dd, 1H).

Vidu 18

(3-flo-6-metoxypyridin-2-y1)(7-{[2-(4-isopropylphenyl)imidazo[ 1,2-a]pyrimidin-3-
yl]metyl}-3-oxa-7,9-diazabixyclo[3.3.1]non-9-yl)metanon
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Axit 3-flo-6-metoxypyridin-2-carboxylic (39 mg, 0,23 mmol) dugc hoa tan trong
1,5 ml DMF, 2-(7-aza-1H-benzotriazol-1-yl1)-1,1,3,3-tetrametyluroni hexaflophosphat
(HATU) (117 mg, 0,31 mmol) dugc bd sung va hon hop duge khudy & nhiét do trong
phong trong 30 phut. Tiép theo, 7-{[2-(4-Isopropylphenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-3-oxa-7,9-diazabixyclo[3.3.1]nonan dihydroclorua (100 mg) va N,N-
diisopropyletylamin (180 pl, 1,0 mmol) dugc bd sung va hon hop dugc khudy & nhiét
do trong phong qua dém. Sau d6, hdn hop phan img dugc tach truc tiép thanh cac thanh
phén ctia n6 théng qua phuong phap HPLC diéu ché (phuong phap 8). Thu duoc 83 mg
(0,16 mmol, 76% so voéi ly thuyét) hop chét néu & dé muc thu duoc.

LC-MS (Phuong phap 1): Ri = 0,84 phut; m/z = 531 (M+H)",

IH-NMR (400 MHz, DMSO-de): 8 [ppm] = 1,26 (d, 6H), 2,46-2,58 (m, 2H, bi
che khut béi tin hiéu DMSO), 2,86-3,01 (m, 2H), 3,06 (br. d, 1H), 3,57-3,70 (m, 3H),
3,75 (br. d, 1H), 3,79 (s, 3H), 3,89 (d, 1H), 3,99 (s, 2H), 4,46 (br. s, 1H), 6,97 (dd, 1H),
7,06 (dd, 1H), 7,36 (d, 2H), 7,74-7,84 (m, 3H), 8,55 (dd, 1H), 9,26 (dd, 1H).

Vidu 19

[6-(Diflometoxy)pyridin-2-yl](7-{[2-(4-isopropylphenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-3-oxa-7,9-diazabixyclo[3.3.1]non-9-yl)metanon
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Axit 6-(diflometoxy)pyridin-2-carboxylic (43 mg, 0,23 mmol) dugc hoa tan
trong 1,5 ml DMF, 2-(7-aza-1H-benzotriazol- 1-yD)-1,1,3,3-tetrametyluroni
hexaflophosphat (HATU) (117 mg, 0,31 mmol) duogc bd sung va hdn hgp duge khudy
& nhiét do trong phong trong 30 phut. Tiép theo, 7-{[2-(4-Isopropylphenyl)imidazo[1,2-
a]pyrimidin-3-yl]metyl}-3-oxa-7,9-diazabixyclo[3.3.1]nonan dihydroclorua (100 mg)
va N,N-diisopropyletylamin (180 pnl, 1,0 mmol) dugc bd sung va hon hgp dugc khudy &
nhiét do trong phong qua dém. Sau do, hdn hgp phan g dugc tach truc tiép thanh cac
thanh phan cia n6 thong qua phuong phap HPLC didu ché (phuong phép 8). Thu dugce
72 mg (0,13 mmol, 61% so voi ly thuyét) hop chit néu & dé muc thu duoc.

LC-MS (Phuong phép 1): R¢= 0,89 phit; m/z = 549 (M+H)".

'H-NMR (400 MHz, DMSO-ds): 8 [ppm] = 1,25 (d, 6H), 2,45-2,64 (m, 3H, bi
che khuét mot phan béi tin hiéu DMSO), 2,86-2,99 (m, 2H), 3,05 (br. d, 1H), 3,65-3,79
(m, 3H), 3,89 (d, 1H), 4,00 (s, 2H), 4,09 (br. s, 1H), 4,44 (br. s, 1H), 7,06 (dd, 1H), 7,21
(d, 1H), 7,36 (d, 2H), 7,54-7,62 (m, 1H), 7,81 (d, 2H), 8,06 (t, 1H), 8,55 (dd, 1H), 9,28
(dd, 1H).

Vidu 20

(3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-yl]metyl}-3,8-diazabixyclo[3.2.1]oct-
8-y1)(6-metoxypyridin-2-yl)metanon
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Axit 6-metoxypyridin-2-carboxylic (36,4 mg, 237 pmol) dugc hoa tan trong 1,5
ml DMF, 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat
(HATU) (119 mg, 313 pmol) duoc bd sung va hdn hop dugc khudy & nhiét do trong
phong trong 30 phut. Tiép theo, 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-3-
ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua (100 mg) va N,N-diisopropyletylamin
(190 pl, 1,1 mmol) dugc bd sung va hdn hop duoc khuéy & nhiét do trong phong qua
dém. Sau dé, hdn hop phéan tng duge tach truc tiép thanh cac thanh phan cta né thong
qua phuong phap HPLC diéu ché (phwong phap 8). Thu duge 79 mg (0,16 mmol, 74%

so v6i 1y thuyét) hop chét néu ¢ dé muc thu duge.
LC-MS (Phuong phap 1): R¢= 1,76 phut; m/z = 489/491 (M+H)".

IH-NMR (400 MHz, DMSO-ds): & [ppm] = 1,63-1,84 (m, 4H), 2,45 (br. d, 1H),
2,56-2,65 (m, 2H), 2,73 (dd, 1H), 3,77 (s, 3H), 4,00-4,12 (m, 2H), 4,67 (br. d, 2H), 6,93
(d, TH), 7,15 (dd, 1), 7,35 (d, 1H), 7,57 (d, 2H), 7.82 (t, 1H), 7,96 (d, 2H), 8,59 (dd,
1H), 9,06 (dd, 1H).

Vidu 21

(3-clo-6-metoxypyridin-2-y1)(3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)metanon
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Axit 3-clo-6-metoxypyridin-2-carboxylic (44,5 mg, 237 umol) dugc hoa tan
trong 1,5 ml DMTF, 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat (HATU) (119 mg, 313 pmol) dugc bd sung va hén hop duge khudy &
nhiét dd trong phong trong 30 phat. Tiép theo, 2-(4-clophenyl)-3-(3,8-
diazabixyclo[3.2.1]oct-3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua (100 mg) va
N, N-diisopropyletylamin (190 ul, 1,1 mmol) duoc bd sung va hén hop duoc khudy &
nhiét do trong phong qua dém. Sau d6, hon hop phan tmg dugc tach truc tiép thanh cac
thanh phan ciia n6 théng qua phuong phap HPLC diéu ché (phwong phép 8). Thu dugc
56 mg (0,11 mmol, 49% so véi ly thuyét) hop chét néu & dé muc thu dugc.

LC-MS (Phuong phép 2): R = 1,81 phut; m/z = 523/524/525 (M+H)".

IH-NMR (400 MHz, DMSO-de): & [ppm] = 1,62-1,82 (m, 4H), 2,34-2,46 (m,
2H), 2,47-2,59 (m, 1H, bi che khut béi tin hiéu DMSO), 2,69-2,78 (m, 1H), 3,62 (br.
s, 1H), 3,79 (s, 3H), 4,06 (s, 2H), 4,59 (br. s, 1H), 6,92 (d, 1H), 7,15 (dd, 1H), 7.57 (d,
2H), 7,87 (d, 1H), 7,94 (d, 2H), 8,59 (dd, 1H), 9,04 (dd, 1H).

Vidu 22

(3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-yl]metyl}-3,8-diazabixyclo[3.2.1]oct-
8-y1)(3-flo-6-metoxypyridin-2-yl)metanon
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Axit 3-flo-6-metoxypyridin-2-carboxylic (40,6 mg, 237 pmol) dugc hoa tan
trong 1,5 ml DMF, 2-(7-aza- 1 H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat (HATU) (123 mg, 324 pmol) duoc bd sung va hdn hgp duoc khudy &
nhiét do trong phong trong 30 phut. Tiép theo, 2-(4-clophenyl)-3-(3.8-
diazabixyclo[3.2.1]oct-3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua (100 mg) va
N,N-diisopropyletylamin (190 pl, 1,1 mmol) dugc bb sung va hdn hgp duge khudy &
nhiét do trong phong qua dém. Sau d6, hdn hop phéan tmg dugc tach truc tiép thanh cac
thanh phan ctia né thong qua phuong phap HPLC diéu ché (phuong phép 8). Thu dugc
93 mg (0,18 mmol, 85% so voi ly thuyét) hop chét néu & dé muc thu duge.

LC-MS (Phuong phap 2): Ri = 1,73 phit; m/z = 507/509 (M+H)".

'H-NMR (400 MHz, DMSO-d): 5 [ppm] = 1,62-1,83 (m, 4H), 2,44 (br. t, 2H),
2.48-2,58 (m, 1H, bi che khuit mét phdn béi tin hiéu DMSO), 2,75 (dd, 1H), 3,76 (s,
3H), 3,92 (br. s, 1H), 4,01-4,12 (m, 2H), 4,61 (br. s, 1H), 6,95 (dd, 1H), 7,14 (dd, 1H),
7,57 (d, 2H), 7,77 (t, 1H), 7,95 (d, 2H), 8,59 (dd, 1H), 9,06 (dd, 1H).

Vidu23

(3-clo-6-metoxypyridin-2-y1)(5-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-
yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2-yl)metanon (chét dong phan déi anh 1)

-06-



36053

’ =
)

Axit 3-clo-6-metoxypyridin-2-carboxylic (44,5 mg, 237 umol) dugc hoa tan
trong 1,5 ml DMF, 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat (HATU) (123 mg, 324 pmol) dugc bd sung va hdn hop duoc khudy &
nhiét do6 trong phong trong 30 phut. Tiép theo, 2-(4-clophenyl)-3-(2,5-
diazabixyclo[2.2.2]oct-2-ylmetyl)imidazo[ 1,2-a]pyrimidin dihydroclorua (chat dong
phan déi anh 1; 100 mg) va N, N-diisopropyletylamin (190 pl, 1,1 mmol) dugc bo sung
va hdn hop dugc khudy & nhiét do trong phong qua dém. Sau do, hén hop phan tmg
dugc tach truc tiép thanh céc thanh phan ciia n6 thong qua phuong phap HPLC diéu ché
(phwong phap 8). Thu dugce 87 mg (0,16 mmol, 74% so voi ly thuyét) hop chét néu ¢ dé

muc thu duoc.
LC-MS (Phuong phép 2): R = 1,62 phit; m/z = 523/524/525 (M+H)".

IH-NMR (400 MHz, DMSO-ds): & [ppm] = 1,52-2,00 (m, 4H), 2,57-3,24 (m,
3,75H), 3,35-3,46 (m, 1,25H), 3,70-3,86 (m, 3,75H), 4,20-4,40 (m, 2,25H), 6,84-6,96
(m, 1H), 7,08-7,19 (m, 1H), 7,49-7,61 (m, 2H), 7,79-7,93 (m, 3H), 8,56-8,64 (m, 1H),
8,98-9,07 (m, 1H).

Vi du 24

(5-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-ylJmetyl}-2,5-diazabixyclo[2.2.2]oct-
2-y1)(3-flo-6-metoxypyridin-2-yl)metanon (chit déng phan déi anh 2)

-97-



36053

N N

/2
>~ N

) @
Y/

F

(]

Axit 3-flo-6-metoxypyridin-2-carboxylic (40,6 mg, 237 pmol) dugc hoa tan
trong 1,5 ml DMF, 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat (HATU) (123 mg, 324 pmol) dugc bd sung va hén hgp dugc khudy &
nhiét do0 trong phong trong 30 phut. Tiép theo, 2-(4-clophenyl)-3-(2.5-
diazabixyclo[2.2.2]oct-2-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua (chit dong
phan déi anh 2; 100 mg) va N, N-diisopropyletylamin (190 pl, 1,1 mmol) dugc bd sung
va hdn hop duoc khudy & nhiét do trong phong qua dém. Sau do, hon hop phéan tng
duoc tach truc tiép thanh cac thanh phan ctia né thong qua phwong phap HPLC didu ché
(phuong phép 8). Thu dugce 84 mg (0,17 mmol, 77% so voi ly thuyét) hop chit néu & dé

muc thu duoc.
LC-MS (Phuong phép 6): Ry = 1,52 phat; MS (ESIpos): m/z = 507/509 [M+H]".

IH-NMR (400 MHz, DMSO-de): & [ppm] = 1,50-2,00 (m, 4H), 2,62-2,87 (m,
2,25H), 2,92 (br. s, 0,75H), 3,15 (br. d, 0,25H), 3,38-3,50 (m, 1,5H), 3,56 (br. d, 0,25H),
3.70-3,83 (m, 3,75H), 4,20-4,35 (m, 2H), 4,38 (br. s, 0,25H), 6,89-6,99 (m, 1H), 7,07-
7.17 (m, 1H), 7,49-7,60 (m, 2H), 7,70-7,83 (m, 1H), 7,84-7,95 (m, 2H), 8,56-8,63 (m,
1H), 8,99-9,09 (m, 1H).

Vidu 25

(5-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-yl]metyl}-2,5-diazabixyclo[2.2.2]oct-
2-yl)(6-metoxy-3-metylpyridin-2-yl)metanon (chét ddng phén dbi anh 1)
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Axit 6-metoxy-3-metylpyridin-2-carboxylic (39,7 mg, 237 umol) duoc hoa tan
trong 1,5 ml DMF, 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat (HATU) (123 mg, 324 pmol) duoc bd sung va hon hgp duoc khudy &
nhiét d6 trong phong trong 30 phut. Tiép theo, 2-(4-clophenyl)-3-(2,5-
diazabixyclo[2.2.2]oct-2-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua (chit dong
phén dbi anh 1; 100 mg) va N,N-diisopropyletylamin (190 pl, 1,1 mmol) dugc bd sung
va hdn hop dugc khudy & nhiét d trong phong qua dém. Sau do, hén hop phan tng
duoc tach truc tiép thanh cac thanh phan ctia n6 thong qua phwong phap HPLC diéu ché
(phuong phap 8). Thu duge 25 mg (0,05 mmol, 23% so véi ly thuyét) hop chit néu & dé

muc thu duoc.
LC-MS (Phuong phéap 2): R = 1,55 phut; MS (ESIpos): m/z = 503/505 [M+H]".

'H-NMR (400 MHz, DMSO-de): 8 [ppm] = 1,49-1,97 (m, 4H), 2,02-2,12 (m,
3H), 2,58-2,84 (m, 2,25H), 2,91-3,02 (m, 1H), 3,23 (br. s, 0,75H), 3,34-3,45 (m, 1H),
3,65-3,83 (m, 3,75H), 4,19-4,42 (m, 2,25H), 6,71-6,81 (m, 1H), 7,06-7,17 (m, 1H), 7,49-
7,65 (m, 3H), 7,82-7,94 (m, 2H), 8,56-8,63 (m, 1H), 8,97-9,08 (m, 1H).

Vidu 26

(3-clo-6-metoxypyridin-2-y1)(5-{[2-(4-isopropylphenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2-yl)metanon (chét ddng phan dbi anh 2)
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Axit 3-clo-6-metoxypyridin-2-carboxylic (43 mg, 0,21 mmol) dugc hoa tan trong
1,5 ml DMF, 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat
(HATU) (121 mg, 0,32 mmol) dugc bd sung va hén hop duoc khudy & nhiét do trong
phong trong 30 phat. Tiép theo, 3-(2,5-Diazabixyclo[2.2.2]oct-2-ylmetyl)-2-(4-
isopropylphenyl)imidazo[1,2-a]pyrimidin dihydroclorua (cht déng phan ddi anh 2; 100
mg) va N,N-diisopropyletylamin (190 pl, 1,1 mmol) duogc bd sung va hén hop duoc
khudy & nhiét do trong phong qua dém. Sau do, hdn hgp phan g duge tach truc tiép
thanh céc thanh phan ctia né thong qua phuong phap HPLC didu ché (phuong phap 8).
Qua trinh nay tao ra 82 mg (0,15 mmol, ham luong 96%, 70% so vai ly thuyét) hop chat

néu & tiéu de.
LC-MS (Phuong phép 2): R = 1,73 phit; m/z = 531/533 (M+H)".

'H-NMR (400 MHz, DMSO-d): & [ppm] = 1,20-1,31 (m, 6H), 1,53-2,01 (m,
4H), 2,62 (br. d, 0,75H), 2,69-2,85 (m, 1,5H), 2,89-3,03 (m, 2H), 3,21 (br. s, 0,75H),
3,43 (br. d, 1H), 3,70-3,85 (m, 3,75H), 4,21-4,35 (m, 2H), 4,39 (br. s, 0,25H), 6,85-6,96
(m, 1H), 7,05-7,14 (m, 1H), 7,30-7,43 (m, 2H), 7,70-7,87 (m, 2,75H), 7,90 (d, 0,25H),
8,56 (dd, 1H), 8,95-9,04 (m, 1H).

Viduy 27

(5-xyclopropyl-1,3-oxazol-4-y1)(5-{[2-(4-isopropylphenyl)imidazo[ 1,2-a]pyrimidin-3-
yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2-yl)metanon (chat dong phan dbi anh 2)
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Axit 5-xyclopropyl-1,3-oxazol-4-carboxylic (32 mg, 0,21 mmol) dugc hoa tan
trong 1,35 ml DMF, 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat (HATU) (109 mg, 0,29 mmol) dugc bd sung va hdén hop duoc khudy
& nhiét do trong phong trong 30 phut. Tiép theo, 3-(2,5-Diazabixyclo[2.2.2]oct-2-
ylmetyl)-2-(4-isopropylphenyl)imidazo[1,2-a]pyrimidin dihydroclorua (chét dong phan
dbi anh 2; 90 mg) va N, N-diisopropyletylamin (170 pl, 0,96 mmol) dugc b6 sung va hon
hop dugce khudy & nhiét do trong phong qua dém. Sau do, hdn hop phan tmg dugc tach
trure tiép thanh cac thanh phén ctia né thong qua phuong phap HPLC diéu ché (phuong
phéap 8). Thu dugc 67 mg (0,14 mmol, 71% so voi ly thuyét) hop chét néu & dé muc thu

duoc.
LC-MS (Phuong phép 2): Ri = 1,51 phut; m/z =497 (M+H)".

'H-NMR (400 MHz, DMSO-ds): & [ppm] = 0,83-0,95 (m, 2H), 0,96-1,08 (m,
2H), 1,25 (d, 6H), 1,51-1,61 (m, 1H), 1,67-1,99 (m, 3H), 2,44-2,57 (m, 0,7H, bi che
khuét mot phan béi tin hisu DMSO), 2,57-2,66 (m, 0,3H), 2,73-3,01 (m, 4H), 3,37 (dd,
0,7H), 3,64-3,76 (m, 1H), 4,03 (br. d, 0,3H), 4,23-4,33 (m, 2H), 4,37 (br. s, 0,3H), 4,59
(br. s, 0,7H), 7,06-7,14 (m, 1H), 7,31-7,40 (m, 2H), 7,75-7,83 (m, 2H), 8,12-8,20 (m,
1H), 8,53-8,59 (m, 1H), 8,98-9,06 (m, 1H).

Vidu 28

(3-flo-6-metoxypyridin-2-yl)(3-{[2-(4-isopropylphenyl)imidazo[ 1,2-a]pyrimidin-3-
yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)metanon
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Axit 3-flo-6-metoxypyridin-2-carboxylic (39,2 mg, 0,21 mmol) dugc hoa tan
trong 1,5 ml DMTF, 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat (HATU) (119 mg, 0,31 mmol) duoc bd sung va hon hop duoc khudy
& nhiét do trong phong trong 30 phut. Tiép theo, 3-(3,8-Diazabixyclo[3.2.1]oct-3-
ylmetyl)-2-(4-isopropylphenyl)imidazo[1,2-a]pyrimidin dihydroclorua (98 mg) va N, N-
diisopropyletylamin (180 pl, 1,04 mmol) dugc bd sung va hon hgp duoc khudy & nhiét
do trong phong qua dém. Sau d6, hon hop phan tmg duoc tach truc tiép thanh céc thanh
phan ctia n6 thong qua phwong phap HPLC diéu ché (phuong phap 8). Thu duoc 65 mg
(0,13 mmol, 61% so vdi Iy thuyét) hop chat néu & dé muc thu dugc.

LC-MS (Phuwong phép 5): Ry = 1,22 phut; MS (ESIpos): m/z =515 [M+H]".

'H-NMR (400 MHz, DMSO-de):  [ppm] = 1,26 (d, 6H), 1,63-1,86 (m, 4H), 2,44
(br. t, 2H), 2,48-2,60 (m, 1H, bi che khuét mot phan béi tin higu DMSO), 2,76 (dd, 1H),
2,96 (quin, 1H), 3,76 (s, 3H), 3,92 (br. s, 1H), 4,00-4,11 (m, 2H), 4,61 (br. s, 1H), 6,95
(dd, 1H), 7,12 (dd, 1H), 7,36 (d, 2H), 7,77 (t, 1H), 7,83 (d, 2H), 8,57 (dd, 1H), 9,02 (dd,
1H).

Vidu 29

(3-clo-6-metoxypyridin-2-y1)(3-{[2-(4-isopropylphenyl)imidazo[ 1,2-a]pyrimidin-3-
yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)metanon
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Axit 3-clo-6-metoxypyridin-2-carboxylic (43 mg, 0,23 mmol) dugc hoa tan trong
1,5 ml DMF, 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat
(HATU) (118 mg, 0,31 mmol) dugc bd sung va hon hgp duge khudy & nhiét do trong
phong trong 30 phut. Tiép theo, 3-(3,8-Diazabixyclo[3.2.1]oct-3-ylmetyl)-2-(4-
isopropylphenyl)imidazo[1,2-a]pyrimidin ~ dihydroclorua (98  mg) va N,N-
diisopropyletylamin (180 pl, 1,04 mmol) dugc bd sung va hén hop duoc khudy & nhiét
d6 trong phong qua dém. Sau d6, hdn hop phén Gmg dugc tach truc tiép thanh céc thanh
phan ciia n6 thong qua phuong phap HPLC didu ché (phuong phap 8). Thu dugc 67 mg
(0,13 mmol, 60% so v&i Iy thuyét) hop chéat néu & d& muyc thu dugc.

LC-MS (Phuong phép 5): Ry = 1,27 phat; MS (ESIpos): m/z = 531/533 [M+H]*.

I'H-NMR (400 MHz, DMSO-de): & [ppm] = 1,26 (d, 6H), 1,63-1,84 (m, 4H), 2,41
(br. t, 2H), 2,46-2,57 (m, 1H, bi che khuét béi tin hiéu DMSO), 2,75 (br. d, 1H), 2,96
(quin, 1H), 3,63 (br. s, 1H), 3,79 (s, 3H), 4,00-4,11 (m, 2H), 4,60 (br. s, 1H), 6,92 (d,
1H), 7,12 (dd, 1H), 7,37 (d, 2H), 7.82 (d, 2H), 7,87 (d, 1H), 8,56 (dd, 1H), 9,01 (dd,
1H).

Tuong tu nhu cac vi du 13-29, hop chit sau day duogc diéu ché tir cac nguyén liéu

khéi ddu x4c dinh trong mdi trudong hop:
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30 (7-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- | 'H-NMR (400 MHz, DMSO-ds): &
ylmetyl}-3-oxa-7,9-diazabixyclo[3,3,1]non-9- | [ppm] = 2,43 (br. d, 1H), 2,47-2,59 (m,
y1)(2-flophenyl)metanon 1H, bi che khuit mét phan béi tin hidu
N DMSO), 2,87 (br. d, 1H), 3,02 (br. d,
E/YN/ Cl 1H), 3,37 (br. s, 1H), 3,59 (br. d, 1H),
> N
3,65-3,76 (m, 2H), 3,87 (d, 1H), 3,97 (s,
N 2H), 4,47 (br. s, 1H), 7,08 (dd, 1H),
gN 0 7,24-7,34 (m, 2H), 7,41-7,53 (m, 2H),
© F 7,55 (d, 2H), 7,95 (d, 2H), 8,58 (dd,
1H), 9,27 (dd, 1H).
LC-MS (phuong phap 2):
tir 7-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- | Re= 1,53 phit; m/z = 492/494 (M+H)".
yl]metyl}-3-oxa-7,9-diazabixyclo[3,3,1Jnonan
dihydroclorua va axit 2-flobenzoic
31 (7-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3- | 'H-NMR (400 MHz, DMSO-de): 5

yl]metyl}-3-oxa-7,9-diazabixyclo[3,3,1]non-9-
y1)(3-metoxyphenyl)metanon

N N

z =
g/ Cl
og"‘ ?

tir 7-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-

H
o’CS

yl]metyl}-3-oxa-7,9-diazabixyclo[3,3,1]nonan

dihydroclorua va axit 3-metoxybenzoic

[ppm] = 2,46-2,55 (m, 1H, bi che khuit
béi tin hiéu DMSO), 2,59 (br. d, 1H),
2,86 (br. d, 1H), 2,99 (br. d, 1H), 3,54-
3,75 (m, 4H), 3,77 (s, 3H), 3,85 (d, 1H),
3,98 (s, 2H), 4,39 (br. s, 1H), 6,91-7,12
(m, 4H), 7,36 (t, 1H), 7,55 (d, 2H), 7,97
(d, 2H), 8,57 (dd, 1H), 9,29 (dd, 1H).
LC-MS (phuong phép 2):

R; = 1,53 phit; m/z = 504/506 (M+H)".
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32 | (3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- | 'H-NMR (400 MHz, DMSO-ds): 5
yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)(2- | [ppm] = 1,60-1,79 (m, 4H), 2,25 (br. d,
flophenyl)metanon 1H), 2,42 (br. d, 1H), 2,47-2,60 (m, 1H,
N N bi che khuét mdt phan bai tin hiéu
Q%
Q p cl DMSO0), 2,68 (br. d, 1H), 3,66 (br. s,
>~ _N
1H), 4,04 (s, 2H), 4,59 (br. s, 1H), 7,14
N (dd, 1H), 7,24-7,32 (m, 2H), 7,40-7,53
@ (m, 2H), 7,57 (d, 2H), 7,95 (d, 2H), 8,59
(dd, 1H), 9,04 (dd, 1H).
RS LC-MS (phuong phap 2):
tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2. 1Joct- | Re= 1:73 phiit; m/z = 476/478 (M+H)".
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
va axit 2-flobenzoic
33 | (3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- |'H-NMR (400 MHz, DMSO-d): 5

yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)[ 6-
(metylsulfanyl)pyridin-2-yl]Jmetanon

o9 ‘

HsC—g

tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
va axit 6-(metylsulfanyl)pyridin-2-carboxylic

[ppm] = 1,64-1,83 (m, 4H), 2,40-2,63
(m, 3H, bi che khuét mot phﬁn bai tin
hiéu DMSO), 2,43 (s, 3H), 2,74 (br. d,
1H), 3,99-4,11 (m, 2H), 4,63 (br. s, 2H),
7,15 (dd, 1H), 7,42 (dd, 2H), 7,57 (d,
2H), 7,75 (t, 1H), 7,97 (d, 2H), 8,55-
8,62 (m, 1H), 9,06 (d, 1H).

LC-MS (phuong phép 2):

R¢= 1,86 phit; m/z = 505/507 (M+H)".
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34

(3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
ylmetyl}-3,8-diazabixyclo[3.2.1]oct-8-
yD(xyclopentyl)metanon

N N

o ;
Oﬁﬁ;

o
tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua

va axit xyclopentanecarboxylic

TH-NMR (400 MHz, DMSO-dg): &
[ppm] = 1,44-1,66 (m, 7H), 1,66-1,80
(m, 5H), 2,26 (br. d, 2H), 2,47-2,66 (m,
2H, bi che khuét mot phan béi tin higu
DMSO0), 2,80-2,92 (m, 1H), 3,94-4,06
(m, 2H), 4,28 (br. s, 1H), 4,41 (br. d,
1H), 7,14 (dd, 1H), 7,56 (d, 2H), 7,96
(d, 2H), 8,59 (dd, 1H), 9,05 (dd, 1H).
LC-MS (phuong phap 2):

R:= 1,83 phut; m/z = 450/452 (M+H)".

35

(3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-y1)[6-

(metylamino)pyridin-2-ylJmetanon

o ;

tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua

va axit 6-(metylamino)pyridin-2-carboxylic

TH-NMR (400 MHz, DMSO-ds): &
[ppm] = 1,63-1,81 (m, 4H), 2,42 (br. d,
1H), 2,47-2,62 (m, 2H, bi che khuit mot
phén bai tin hiéu DMSO), 2,64-2,75 (m,
1H), 2,67 (d, 3H), 3,97-4,09 (m, 2H),
4,60 (br. s, 1H), 4,76 (br. s, 1H), 6,51
(d, 1H), 6,65 (q, 1H), 6,82 (d, 1H), 7,14
(dd, 1H), 7,44 (t, 1H), 7,56 (d, 2H), 7,96
(d, 2H), 8,59 (dd, 1H), 9,05 (dd, 1H).
LC-MS (phuong phép 2):

R.= 1,51 phiit; m/z = 532/534
(M-H+HCOOH)-.
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36 (3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- TH-NMR (400 MHz, DMSO-de): &
yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-y1)(3- [ppm] = 1,64-1,80 (m, 4H), 2,30-2,47
metoxyphenyl)metanon (m, 2H), 2,57-2,74 (m, 2H), 3,78 (s,
/N\|4N 3H), 3,92 (br. s, 1H), 4,05 (s, 2H), 4,54
) Cl (br. s, 1H), 6,92-7,08 (m, 3H), 7,30 (br.
=~ _N
t, 1H), 7,35 (t, 1H), 7,61 (d, 2H), 7,93
H.C—
$¥=0 N (d, 2H), 8,71 (br. d, 1H), 9,15 (br. d,
) i
LC-MS (phuong phap 2):
© R.= 1,73 phit; m/z = 488/490 (M-+H)".
tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
va axit 3-metoxybenzoic
37 (5-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- TH-NMR (400 MHz, DMSO-ds): &

yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2-
yl)(xyclopentyl)metanon (Chét ddng phéan ddi anh
1y

2 =
C e

tir 2-(4-clophenyl)-3-(2,5-diazabixyclo[2.2.2]oct-
2-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
(Chét ddng phéan dbi anh 1) va axit

xyclopentanecarboxylic

[ppm] = 1,38-1,79 (m, 11H), 1,82-1,96
(m, 1H), 2,63-2,86 (m, 4H), 3,19 (dd,
0,5H), 3,37 (dd, 0,5H), 3,54 (br. d,
0,5H), 3,75 (br. d, 0,5H), 3,93 (br. d,
0,5H), 4,18-4,31 (m, 2,5H), 7,12 (dd,
1H), 7,56 (d, 2H), 7,89 (d, 2H), 8,59
(dd, 1H), 9,03 (dt, 1H).

LC-MS (phuong phap 2):

R = 1,42 phut; m/z = 450/452 (M+H)".
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38 (5-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3- 'TH-NMR (400 MHz, DMSO-ds): &
~ yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2-y1)(3- [ppm] = 1,44-1,99 (m, 4H), 2,61-2,72
metoxyphenyl)metanon (Chét déng phan d6i anh | (m, 1H), 2,76-2,84 (m, 1H), 2,90 (br. s,
1) 1H), 3,17 (br. d, 0,25H), 3,37 (br. d,
/NYN 3 0,75H), 3,53 (br. s, 0,75H), 3,63 (br. d,
Q/N Yy 0,25H), 3,69-3,82 (m, 3,75H), 4,21-4,34
(m, 2,25H), 6,80-6,88 (m, 1,5H), 6,94-
"~q N 7,06 (m, 1,5H), 7,08-7,17 (m, 1H), 7,26-
@ 7,39 (m, 1H), 7,50-7,61 (m, 2H), 7,86-
7,96 (m, 2H), 8,55-8,63 (m, 1H), 9,00-
© 9,09 (m, 1H).
tir 2-(4-clophenyl)-3-(2,5-diazabixyclo[2.2.2]oct- | LC-MS (phwong phép 2):
2-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua | R, = 1,46 phat; m/z = 488/490 (M+H)".
(Chat dong phan doi anh 1) va axit 3-
metoxybenzoic
39 (5-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- '"H-NMR (400 MHz, DMSO-ds): &

yljmetyl}-2,5-diazabixyclo[2.2.2]oct-2-yI)(2-
flophenyl)metanon (Chét ddng phan ddi anh 1)

z =
C e

o)
E

tir 2-(4-clophenyl)-3-(2,5-diazabixyclo[2.2.2]oct-
2-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
(Chét ddng phan ddi anh 1) va axit 2-flobenzoic

[ppm] = 1,47-1,82 (m, 3H), 1,84-1,98
(m, 1H), 2,46-2,57 (m, 0,75H, bi che
khuét bai tin hiéu DMSO), 2,60-2,87
(m, 2,25H), 2,92 (br. s, 0,75H), 3,02 (br.
d, 0,25H), 3,42 (br. d, 1H), 3,77 (br. d,
0,75H), 4,20-4,33 (m, 2H), 4,37 (br. s,
0,25H), 7,09-7,17 (m, 1H), 7,20-7,40
(m, 3H), 7,41-7,61 (m, 3H), 7,83-7,95
(m, 2H), 8,56-8,63 (m, 1H), 8,98-9,08
(m, 1H).

LC-MS (phuong phép 2):

R: = 1,49 phut; m/z = 476/478 (M+H)".
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40 (5-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- "H-NMR (400 MHz, DMSO-ds): &
yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2-yl)(6- [ppm] = 1,46-1,99 (m, 4H), 2,63-2,73
metoxypyridin-2-yl)metanon (m, 1H), 2,80-2,94 (m, 2H), 3,39 (dd,
(Chat ddng phéan dbi anh 1) 0,75H), 3,48 (br. d, 0,25H), 3,70-3,83
N (m, 3,75H), 3,92 (br. d, 0,25H), 3,98
(/\FN/ Cl (br. s, 0,75H), 4,24-4,35 (m, 2H), 4,38
~ N
(br. s, 0,25H), 6,84-6,94 (m, 1H), 7,08-
"aC~0 N 7,20 (m, 1,75H), 7,29 (d, 0,25H), 7,49-
=N @ 7,60 (m, 2H), 7,74-7,94 (m, 3H), 8,55-
\ % 8,62 (m, 1H), 9,00-9,08 (m, 1H).
° LC-MS (phuong phép 2):
tir 2-(4-clophenyl)-3-(2,5-diazabixyclo[2.2.2]oct- | R, = 1,41 phat; m/z = 489/491 (M+H)".
2-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
(Chat ddng phan ddi anh 1) va axit 6-
metoxypyridin-2-carboxylic
41 (5-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- | "H-NMR (400 MHz, DMSO-d¢): &

yllmetyl}-2,5-diazabixyclo[2.2.2]oct-2-yI)(3-flo-
6-metoxypyridin-2-yl)metanon (Chét ddng phan
dbi anh 1)

/N /N
C )

tir 2-(4-clophenyl)-3-(2,5-diazabixyclo[2.2.2]oct-
2-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
(Chat ddng phan dbi anh 1) va axit 3-flo-6-

metoxypyridin-2-carboxylic

[ppm] = 1,49-2,01 (m, 4H), 2,62-2,87
(m, 2,25H), 2,92 (br. s, 0,75H), 3,15 (br.
d, 0,25H), 3,38-3,50 (m, 1,5H), 3,56 (br.
d, 0,25H), 3,69-3,84 (m, 3,75H), 4,20-
4,35 (m, 2H), 4,38 (br. s, 0,25H), 6,87-
6,99 (m, 1H), 7,08-7,17 (m, 1H), 7,49-
7,59 (m, 2H), 7,70-7,82 (m, 1H), 7,83-
7,95 (m, 2H), 8,56-8,63 (m, 1H), 8,98-
9,08 (m, 1H).

LC-MS (phuong phép 2):

R¢= 1,51 phat; m/z = 507/509 (M+H)".
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42 | (5-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- | 'H-NMR (400 MHz, DMSO-ds): 3
yllmetyl}-2,5-diazabixyclo[2.2.2]oct-2-yl)(2- [ppm] = 1,48-1,83 (m, 3H), 1,83-1,98
flophenyl)metanon (Chét dong phan dbi anh 2) |(m, 1H), 2,46-2,57 (m, 0,75H, bi che

/N\FN Kkhuét boi tin hiéu DMSO), 2,60-2,88
&/N p cl (m, 2,25H), 2,92 (br. s, 0,75H), 3,02 (br.
d, 0,25H), 3,43 (br. d, 1H), 3,77 (br. d,
N 0,75H), 4,20-4,34 (m, 2H), 4,38 (br. s,
@ 0,25H), 7,08-7,17 (m, 1H), 7,19-7,40
(m, 3H), 7,41-7,60 (m, 3H), 7,83-7,95
r O (m, 2H), 8,55-8,63 (m, 1H), 8,97-9,08
tir 2-(4-clophenyl)-3-(2,5-diazabixyelo[2.2.2Joct- | (™ TH):
2-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua LC-MS (phuong phap 2):
(Chét dng phan d&i anh 2) va axit 2-flobenzoic | R~ 1,50 phits m/z = 476/478 (M+H)".
43 (5-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- | 'H-NMR (400 MHz, DMSO-dg): &

yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2-y1)(3-
metoxyphenyl)metanon (Chét ddng phén dbi anh
2)

N N
2 —
°r o

e

o

H 3C\O

tir 2-(4-clophenyl)-3-(2,5-diazabixyclo[2.2.2]oct-
2-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
(Chét ddng phan dbi anh 2) va axit 3-

metoxybenzoic

[ppm] = 1,44-1,99 (m, 4H), 2,61-2,72
(m, 1H), 2,74-2,84 (m, 1H), 2,90 (br. s,
1H), 3,17 (br. d, 0,25H), 3,37 (br. d,
0,75H), 3,53 (br. s, 0,75H), 3,63 (br. d,
0,25H), 3,67-3,82 (m, 3,75H), 4,18-4,35
(m, 2,25H), 6,76-6,87 (m, 1,5H), 6,92-
7,05 (m, 1,5H), 7,08-7,17 (m, 1H), 7,25-
7,39 (m, 1H), 7,49-7,61 (m, 2H), 7,84-
7,96 (m, 2H), 8,52-8,63 (m, 1H), 8,98-
9,09 (m, 1H).

LC-MS (phuong phap 2):

R: = 1,46 phit; m/z = 488/490 (M+H)".
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44 (5-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- | 'H-NMR (400 MHz, DMSO-de): &
yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2-yl1)(6- [ppm] = 1,46-1,99 (m, 4H), 2,63-2,74
metoxypyridin-2-yl)metanon (m, 1H), 2,80-2,94 (m, 2H), 3,39 (dd,
(Chét ddng phéan dbi anh 2) 0,75H), 3,49 (br. d, 0,25H), 3,69-3,83
/N\FN (m, 3,75H), 3,92 (br. d, 0,25H), 3,98
Q/N / Cl (br. s, 0,75H), 4,24-4,35 (m, 2H), 4,38
(br. s, 0,25H), 6,84-6,94 (m, 1H), 7,08-
":C~0 N 7,20 (m, 1,75H), 7,29 (d, 0,25H), 7,48-
=N @ 7,60 (m, 2H), 7,73-7,95 (m, 3H), 8,54-
\_ 8,63 (m, 1H), 9,00-9,09 (m, 1H).
° LC-MS (phuong phép 2):
tir 2-(4-clophenyl)-3-(2,5-diazabixyclo[2.2.2]Joct- | R, = 1,41 phit; m/z = 489/491 (M+H)".
2-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
(Chét ddng phan déi anh 2) va axit 6-
metoxypyridin-2-carboxylic
45 (3-clo-6-metoxypyridin-2-y1)(5-{[2-(4- "H-NMR (400 MHz, DMSO-ds): &

clophenyl)imidazo[1,2-a]pyrimidin-3-yl]metyl}-
2,5-diazabixyclo[2.2.2]oct-2-yl)metanon (Chét
ddng phan dbi anh 2)

/N /N
o :

H 3C\O

Cl
tir 2-(4-clophenyl)-3-(2,5-diazabixyclo[2.2.2]oct-
2-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
(Chat ddng phan dbi anh 2) va 3-clo-axit 6-

metoxypyridin-2-carboxylic

[ppm] = 1,52-2,00 (m, 4H), 2,72 (br. d,
0,75H), 2,73 (br. d, 1H), 2,80 (br. s,
0,5H), 2,94-3,01 (m, 1H), 3,20 (br. s,
0,75H), 3,35-3,47 (m, 1H), 3,70-3,86
(m, 3,75H), 4,20-4,33 (m, 2H), 4,38 (br.
s, 0,25H), 6,85-6,97 (m, 1H), 7,08-7,19
(m, 1H), 7,49-7,61 (m, 2H), 7,79-7,94
(m, 3H), 8,56-8,64 (m, 1H), 8,97-9,08
(m, 1H).

LC-MS (phuong phap 2):

R¢= 1,63 phat; MS (ESIpos):

m/z = 523/524/525 [M+H]".
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46 (7-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3- | "H-NMR (400 MHz, DMSO-de): 8
ylJmetyl}-3-oxa-7,9-diazabixyclo[3,3,1Jnon-9- | [ppm] = 0,88-0,97 (m, 2H), 1,03-1,13
yl)(5-xyclopropyl-1,3-oxazol-4-yl)metanon (m, 2H), 2,44-2,65 (m, 3H, bi che khuét
/N\FN . ;nZ; phan béi tin hi_éu DMSO0), 2,92- -
Q/N / ,06 (m, 2H), 3,62-3,73 (m, 2H), 3,77
3,90 (m, 2H), 3,96 (s, 2H), 4,41 (br. s,
N 1H), 4,75 (br. s, 1H), 7,08 (dd, 1H),
g'\l o 7,54 (d, 2H), 7,98 (d, 2H), 8,20 (s, 1H),
© 8,59 (dd, 1H), 9,29 (dd, 1H).
N LC-MS (phuong phép 1):
N0 R¢= 0,76 phut; MS (ESIpos):
tir 7-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- | /> = 505/507 [M+H]".
yl]metyl}-3-oxa-7,9-diazabixyclo[3,3,1 Jnonan
dihydroclorua va axit 5-xyclopropyl-1,3-oxazol-4-
carboxylic
47 (3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- | "H-NMR (400 MHz, DMSO-ds): 8

yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yI)(2-
xyclopropyl-1,3-oxazol-4-yl)metanon

N N

C )

0]
tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua

va axit 2-xyclopropyl-1,3-oxazol-4-carboxylic

[ppm] = 0,89-0,98 (m, 2H), 1,00-1,09
(m, 2H), 1,57-1,87 (m, 4H), 2,08-2,18
(m, 1H), 2,30-2,42 (m, 2H), 2,58-2,70
(m, 2H), 4,02 (s, 2H), 4,53 (br. s, 1H),
5,15 (br. s, 1H), 7,15 (dd, 1H), 7,56 (d,
2H), 7,97 (d, 2H), 8,37 (s, 1H), 8,59
(dd, 1H), 9,05 (dd, 1H).

LC-MS (phuong phép 2):

R = 1,75 phit; MS (ESIpos):

m/z = 489/491 [M+H]".
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48 (3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3- | 'H-NMR (400 MHz, DMSO-de): &
yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)(5- [ppm] = 1,59-1,84 (m, 4H), 2,35-2,44
metyl-1,3-oxazol-4-yl)metanon (m, 2H), 2,52 (s, 3H, bi che khuét mot
N han bai tin hiéu DMS0), 2,60-2,69 (m,
PN ;
/ Cl 2H), 4,02 (s, 2H), 4,57 (br. s, 1H), 5,12
~ _N
(br. s, 1H), 7,14 (dd, 1H), 7,56 (d, 2H),
N 7,97 (d, 2H), 8,29 (s, 1H), 8,56 (dd,
/=N @ 1H), 9,06 (dd, 1H).
0\2\( LC-MS (phuong phép 2):
CHg, © R: = 1,59 phat; MS (ESIpos):
=463 M-+H]".
tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct- m/z = 463/465 [M+H]
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
va axit 5-metyl-1,3-oxazol-4-carboxylic
49 (3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- | "H-NMR (400 MHz, DMSO-ds): )

yllmetyl}-3,8-diazabixyclo[3.2.1]oct-8-yI)(5-

isopropyl-1,3-oxazol-4-yl)metanon

q/ Cl

CHj;

tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua

va axit 5-isopropyl-1,3-oxazol-4-carboxylic

[ppm] = 1,21 (t, 6H), 1,63-1,82 (m, 4H),
2,39 (br. t, 2H), 2,64 (br. t, 2H), 3,62
(quin, 1H), 4,02 (s, 2H), 4,57 (br. s,
1H), 4,97 (br. s, 1H), 7,15 (dd, 1H),
7,56 (d, 2H), 7,96 (d, 2H), 8,29 (s, 1H),
8,59 (dd, 1H), 9,05 (dd, 1H).

LC-MS (phuong phap 2):

R¢ = 1,86 phuat; MS (ESIpos):

m/z = 491/493 [M+H]".
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50 (3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- | "H-NMR (400 MHz, DMSO-ds): 3
yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-y1)(2,4- | [ppm] = 1,74 (br. s, 4H), 2,27 (s, 3H),
dimetyl-1,3-oxazol-5-yl)metanon 2,34-2,45 (m, 2H), 2,40 (s, 3H), 2,60-
N 2,70 (m, 2H), 4,04 (s, 2H), 4,58 (br. s,
E/\NFN/ Cl 2H), 7,17 (dd, 1H), 7,56 (d, 2H), 7,97
N (d, 2H), 8,59 (dd, 1H), 9,07 (dd, 1H).
H,C N LC-MS (phuong phap 2):
7/—0 @ R = 1,53 phiit; MS (ESIpos):
NW m/z = 477/479 [M+H]".
CH,4 °
tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
va axit 2,4-dimetyl-1,3-oxazol-5-carboxylic
51 (3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3- | 'H-NMR (400 MHz, DMSO-de): 8

yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)(5-etyl-

1,3-oxazol-4-yl)metanon

o ‘

tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua

va axit 5-etyl-1,3-oxazol-4-carboxylic

[ppm] = 1,17 (t, 3H), 1,61-1,83 (m, 4H),
2,39 (br. d, 2H), 2,64 (br. d, 2H), 2,95
(g, 2H), 4,02 (s, 2H), 4,57 (br. s, 1H),
5,07 (br. s, 1H), 7,15 (dd, 1H), 7,56 (d,
2H), 7,96 (d, 2H), 8,30 (s, 1H), 8,59
(dd, 1H), 9,05 (dd, 1H).

LC-MS (phuong phap 2):

R¢ = 1,73 phuat; MS (ESIpos):

m/z = 477/479 [M+H]".
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52 (4-bromo-5-metyl-1,3-thiazol-2-yl)(3-{[2-(4- "H-NMR (400 MHz, DMSO-dg): &
chlorphenyl)imidazo[1,2-a]pyrimidin-3-ylJmetyl}- | [ppm] = 1,67-1,77 (m, 2H), 1,79-1,91
3,8-diazabixyclo[3.2.1]oct-8-yl)metanon (m, 2H), 2,39-2,48 (m, 2H), 2,43 (s,
N 3H), 2,66 (br. d, 1H), 2,72 (br. d, 1H),
E/YN Cl 4,04 (s, 2H), 4,57 (br. s, 1H), 5,46 (br. s,
N/
1H), 7,15 (dd, 1H), 7,56 (d, 2H), 7,97
Br N (d, 2H), 8,59 (dd, 1H), 9,06 (dd, 1H).
I"{ @ LC-MS (phuong phap 1):
HaC S>\\< R.= 1,10 phit; MS (ESIpos):
° m/z = 557/559 [M+H]"
tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
va axit 4-bromo-5-metyl-1,3-thiazol-2-carboxylic
53 (3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3- TH-NMR (400 MHz, DMSO-dg): 6

yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-y1)(5-

xyclopropyl-1,3-oxazol-4-yl)metanon

’ =
C )

tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua

va axit 5-xyclopropyl-1,3-oxazol-4-carboxylic

[ppm] = 0,86-0,99 (m, 2H), 1,02-1,13
(m, 2H), 1,61-1,85 (m, 4H), 2,36-2,46
(m, 2H), 2,60-2,75 (m, 3H), 4,03 (s,
2H), 4,58 (br. s, 1H), 5,12 (br. s, 1H),
7,15 (dd, 1H), 7,56 (d, 2H), 7,97 (d,
2H), 8,18 (s, 1H), 8,59 (dd, 1H), 9,06
(dd, 1H).

LC-MS (phuong phép 1):

R = 0,91 phit; MS (ESIpos):

m/z = 489/491 [M+H]".
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54 (3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3- | 'H-NMR (400 MHz, DMSO-de): 3
yllmetyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)(2- [ppm] = 1,31 (d, 6H), 1,63-1,85 (m,
isopropyl-1,3-thiazol-4-yl)metanon 4H), 2,40-2,48 (m, 2H), 2,65 (br. d,
N 2H), 3,23-3,33 (m, 1H, partially
(/\NFN/ Cl obscured by H>O signal), 4,04 (s, 2H),
N 4,59 (br. s, 1H), 4,99 (br. s, 1H), 7,14
s N (dd, 1H), 7,55 (d, 2H), 7,96 (d, 2H),
H3C/S:N @ 8,06 (s, 1H), 8,59 (dd, 1H), 9,05 (dd,
S\)\\( 1H). |
0 LC-MS (phuong phép 1):
tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct- | R;= 1,01 phut; MS (ESIpos):
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua | m/z =507/509 [M+H]".
va axit 2-isopropyl-1,3-thiazol-4-carboxylic
55 (3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3- | 'H-NMR (400 MHz, DMSO-ds): 8

yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)(1,3-

thiazol-5-yl)metanon

°r :

tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua

va axit 1,3-thiazol-5-carboxylic

[ppm] = 1,62-1,94 (m, 4H), 2,39-2,59
(m, 2H, bi che khuit mét phan béi tin
hiéu DMSO), 2,68 (dd, 2H), 4,06 (s,
2H), 4,37-4,65 (m, 2H), 7,15 (dd, 1H),
7,57 (d, 2H), 7,97 (d, 2H), 8,29 (s, 1H),
8,60 (dd, 1H), 9,07 (dd, 1H), 9,23 (s,
1H). ,

LC-MS (phuong phép 1):

R¢= 0,77 phut; MS (ESIpos):

m/z = 465/467 [M+H]".
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56 (3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3- | "H-NMR (400 MHz, DMSO-de): &
yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-y1)(2,5- | [ppm] = 1,60-1,81 (m, 4H), 2,3 1-2,42
dimetyl-1,3-oxazol-4-yl)metanon (m, 2H), 2,36 (s, 3H), 2,47 (s, 3H), 2,63
N (br. d, 2H), 4,02 (s, 2H), 4,54 (br. s,
Qg
/ Cl 1H), 5,18 (br. s, 1H), 7,14 (dd, 1H),
~ _N
7,56 (d, 2H), 7,97 (d, 2H), 8,59 (dd,
HyC N 1H), 9,05 (dd, 1H).
»:N N LC-MS (phuong phap 5):
OW R. = 1,16 phiit; MS (ESIpos):
cH, © m/z = 477/479 [M+H]".
tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
va axit 2,5-dimetyl-1,3-oxazol-4-carboxylic
57 (3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3- | 'H-NMR (400 MHz, DMSO-ds): )

yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)[2-
metoxy-4-(triflometyl)-1,3-thiazol-5-ylJmetanon

’ =
o9 :

tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
va axit 2-metoxy-4-(triflometyl)-1,3-thiazol-5-

carboxylic

[ppm] = 1,62-1,77 (m, 4H), 2,21-2,40
(m, 2H), 2,63 (br. d, 2H), 3,92 (br. s,
1H), 4,04 (s, 2H), 4,10 (s, 3H), 4,51 (br.
s, 1H), 7,15 (dd, 1H), 7,57 (d, 2H), 7,93
(d, 2H), 8,59 (dd, 1H), 9,03 (dd, 1H).
LC-MS (phuong phap 5):

R¢= 1,30 phit; MS (ESIpos):

m/z = 563/565 [M+H]".
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58 (3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- "H-NMR (400 MHz, DMSO-ds): &
yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yD)[2- [ppm] = 1,65-1,89 (m, 4H), 2,45 (br. d,
(triflometyl)-1,3-thiazol-4-ylJmetanon 2H), 2,67 (br. t, 2H), 4,05 (s, 2H), 4,61
N br. s, 1H), 4,74 (br. s, 1H), 7,15 (dd,
A ( ). 4,74 ( |
) Cl 1H), 7,56 (d, 2H), 7,97 (d, 2H), 8,59
~ _N
(dd, 1H), 8,62 (s, 1H), 9,06 (dd, 1H).
N LC-MS (phuong phép 5):
/z \ @ R: = 1,31 phat; MS (ESIpos):
FaCXy m/z = 533/535 [M+H]".
O
tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua
va axit 2-(triflometyl)-1,3-thiazol-4-carboxylic
59 (3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3- | 'H-NMR (400 MHz, DMSO-d): )

yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)(5-
metyl-1,3-thiazol-4-yl)metanon

N _N
>~ N Y

tlr 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua

va axit 5-metyl-1,3-thiazol-4-carboxylic

[ppm] = 1,63-1,79 (m, 4H), 2,34-2,45
(m, 2H), 2,46-2,61 (m, 1H, bi che khuét
mot phan béi tin hiéu DMSO), 2,55 (s,
3H), 2,68 (dd, 1H), 4,04 (s, 2H), 4,34
(br. s, 1H), 4,60 (br. s, 1H), 7,15 (dd,
1H), 7,57 (d, 2H), 7,96 (d, 2H), 8,59
(dd, 1H), 8,89 (s, 1H), 9,06 (dd, 1H).
LC-MS (phuong phap 5):

R¢= 1,11 phat; MS (ESIpos):

m/z = 479/481 [M+H]".
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60 (3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- | "H-NMR (400 MHz, DMSO-ds): 3
yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)[4- [ppm] = 1,68-1,80 (m, 2H), 1,83-1,95
(triflometyl)-1,3-thiazol-2-ylJmetanon (m, 2H), 2,45 (br. d, 1H), 2,48-2,57 (m,
N N 1H, bi che khu4t mdt phan béi tin higu
N
i/ / Cl DMSO), 2,65 (br. d, 1H), 2,80 (br. d,
~ _N
1H), 4,05 (s, 2H), 4,61 (br. s, 1H), 5,43
FsC N (br.s, 1H), 7,15 (dd, 1H), 7,55 (d, 2H),
TN\ @ 7,97 (d, 2H), 8,60 (dd, 1H), 8,79 (s,
S)\( 1H), 9,06 (dd, 1H).
© LC-MS (phuong phép 2):
tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct- | R, = 2,00 phut; MS (ESIpos):
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua | /7 = 533/535 [M+H]".
va axit 4-(triflometyl)-1,3-thiazol-2-carboxylic
61 (3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3- | 'H-NMR (400 MHz, DMSO-de): &

yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)(1,3-

thiazol-4-yl)metanon

/N /N
C e

tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-
3-ylmetyl)imidazo[1,2-a]pyrimidin dihydroclorua

va axit 1,3-thiazol-4-carboxylic

[ppm] = 1,75 (br. d, 4H), 2,44 (br. t,
2H), 2,66 (br. t, 2H), 4,03 (s, 2H), 4,62
(br. s, 1H), 5,02 (br. s, 1H), 7,14 (dd,
1H), 7,56 (d, 2H), 7,97 (d, 2H), 8,27 (d,
1H), 8,59 (dd, 1H), 9,06 (dd, 1H), 9,15
(d, 1H).

LC-MS (phuong phép 5):

R:= 1,07 phut; MS (ESIpos):

m/z = 465/467 [M+H]".
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62 (3-{[2-(4-isopropylphenyl)imidazo[1,2- '"H-NMR (400 MHz, DMSO-de): &
a]pyrimidin-3-yljmetyl}-3,8- [ppm] = 1,25 (d, 6H), 1,64-1,81 (m,
diazabixyclo[3.2.1]oct-8-yl)[6- 4H), 2,41 (br. d, 1H), 2,58 (br. s,
(metylamino)pyridin-2-ylJmetanon 1,75H), 2,65-2,76 (m, 4,25H), 2,88-3,01
/N\FN CH, (m, 1H), 3,98-4,09 (m, 2H), 4,60 (br. s,
Q/N / - 1H), 4,76 (br. s, 1H), 6,51 (d, 1H), 6,65
3 |(q, 1H), 6,80 (d, 1H), 7,12 (dd, 1H),
MaC~nH N 7,37 (d, 2H), 7,74 (d, 1H), 7,84 (d, 2H),
=N @ 8,56 (dd, 1H), 9,02 (dd, 1H).
\_/ LC-MS (phuong phap 2):
© R: = 1,58 phut; MS (ESIpos):
tr 3-(3,8-diazabixyclo[3.2.1]oct-3-ylmetyl)-2-(4- m/z = 496 [M+H]".
isopropylphenyl)imidazo[1,2-a]pyrimidin
dihydroclorua va axit 6-(metylamino)pyridin-2-
carboxylic
63 (3-{[2-(4-isopropylphenyl)imidazo[1,2- TH-NMR (400 MHz, DMSO-ds): &

a]pyrimidin-3-yljmetyl}-3,8-
diazabixyclo[3.2.1]oct-8-yl)(6-metoxypyridin-2-

yl)metanon

N N CH
z \F 8
Q/N 7 CH,

tir 3-(3,8-diazabixyclo[3.2.1]oct-3-ylmetyl)-2-(4-
isopropylphenyl)imidazo[1,2-a]pyrimidin
dihydroclorua va axit 6-metoxypyridin-2-

carboxylic

[ppm] = 1,25 (d, 6H), 1,66-1,84 (m,
4H), 2,44 (br. d, 1H), 2,56-2,66 (m,
2H), 2,74 (dd, 1H), 2,95 (quin, 1H),
3,77 (s, 3H), 3,99-4,11 (m, 2H), 4,64
(br. s, 1H), 4,69 (br. s, 1H), 6,93 (d,
1H), 7,12 (dd, 1H), 7,31-7,40 (m, 3H),
7,77-7,88 (m, 3H), 8,57 (dd, 1H), 9,03
(dd, 1H).

LC-MS (phuong phap 5):

R¢ = 1,24 phut; MS (ESIpos):

m/z =497 [M+H]".
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64 (2-flophenyl)(3-{[2-(4- TH-NMR (400 MHz, DMSO-ds): &
isopropylphenyl)imidazo[1,2-a]pyrimidin-3- [ppm] = 1,26 (d, 6H), 1,64-1,81 (m,
yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8- 4H), 2,26 (br. d, 1H), 2,42 (br. d, 1H),
yl)metanon 2,58 (br. d, 1H), 2,68 (br. d, 1H), 2,96
N (quin, 1H), 3,67 (br. s, 1H), 4,04 (s,
E/TN/ o 2H), 4,59 (br. s, 1H), 7,12 (dd, 1H),
N CHs  17.23.7,32 (m, 2H), 7,38 (d, 2H), 7,41-
N 7,54 (m, 2H), 7,83 (d, 2H), 8,56 (dd,
@ 1H), 9,01 (dd, 1H).
LC-MS (phuong phap 5):
r O R. = 1,23 phiit; MS (ESIpos):
{ir 3-(3.8-diazabixyclo[3.2.1Joct-3-ylmetyl)-2-(4- | 2= 484 [M+H]"
isopropylphenyl)imidazo[1,2-a]pyrimidin
dihydroclorua va axit 2-flobenzoic
65 (3-{1-[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3- | 'H-NMR (400 MHz, DMSO-ds): 8

yl]etyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)(3-flo-6-
metoxypyridin-2-yl)metanon (chét triét quang)

N N

z
>~ _N
H;C<o N CH,
< )
\ N
Y
0

F
tir 2-(4-clophenyl)-3-[1-(3,8-
diazabixyclo[3.2.1]oct-3-yl)etyl]imidazo[1,2-
a]pyrimidin dihydroclorua (chét triét quang) va

axit 3-flo-6-metoxypyridin-2-carboxylic

[ppm] = 1,41-1,60 (m, 4H), 1,61-1,75
(m, 1H), 1,76-1,90 (m, 1H), 2,01 (br. d,
0,5H), 2,06-2,24 (m, 2,5H), 2,34 (br. d,
1H), 3,12 (br. d, 0,5H), 3,23 (br. dd,
0,5H), 3,59 (s, 1,5H), 3,75 (br. d, 0,5H),
3,85 (s, 1,5H), 4,04 (br. d, 0,5H), 4,07-
4,17 (m, 1H), 4,43 (br. d, 0,5H), 4,71
(br. d, 0,5H), 6,89 (dd, 0,5H), 6,98 (dd,
0,5H), 7,08-7,15 (m, 1H), 7,52-7,61 (m,
2H), 7,66-7,84 (m, 3H), 8,53-8,63 (m,
1H), 9,27 (d, 1H).

LC-MS (phuong phép 2):

R:= 1,77 phut; MS (ESIpos):

m/z = 521/523 [M+H]".
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66 (7-{[2-(4-isopropylphenyl)imidazo[1,2- "H-NMR (400 MHz, DMSO-de): 6
a]pyrimidin-3-yl]metyl}-3-oxa-7,9- [ppm] = 1,25 (d, 6H), 2,44-2,65 (m, 2H,
diazabixyclo[3,3,1]non-9-yl)(6-metoxypyridin-2- | bi che khuét mot phan boi tin higu
yl)metanon DMSO), 2,86-3,00 (m, 2H), 3,05 (br. d,
N 1H), 3,66-3,82 (m, 3H), 3,80 (s, 3H),
E/TN/ o 3,89 (d, 1H), 3,94-4,06 (m, 2H), 4,20
N CHs (br. s, 1H), 4,45 (br. s, 1H), 6,92 (d,
N 1H), 7,06 (dd, 1H), 7,29 (d, 1H), 7,36
g 0 (d, 2H), 7,75-7,87 (m, 3H), 8,55 (dd,
0 N 1H), 9,28 (dd, 1H).
=N cn, LC-MS (phuong phép 1):
\_/~0o’ R, = 0,82 phit; m/z = 513 (M+H)'".
tir 7-{[2-(4-isopropylphenyl)imidazo[1,2-
a]pyrimidin-3-yl]Jmetyl}-3-oxa-7,9-
diazabixyclo[3,3,1]nonan dihydroclorua va axit 6-
metoxypyridin-2-carboxylic
67 (3-clo-6-metoxypyridin-2-yl)(7-{[2-(4- '"H-NMR (400 MHz, DMSO-ds): &

isopropylphenyl)imidazo[1,2-a]pyrimidin-3-
ylJmetyl}-3-oxa-7,9-diazabixyclo[3,3,1]non-9-

yl)metanon
NN CH
/\F 3
Q/N / CH,
N
0]
oﬂ“
c— =N CHy
\ ~o

tir 7-{[2-(4-isopropylphenyl)imidazo[1,2-
a]pyrimidin-3-yl]metyl}-3-oxa-7,9-
diazabixyclo[3,3,1]nonan dihydroclorua va 3-clo-

axit 6-metoxypyridin-2-carboxylic

[ppm] = 1,26 (d, 6H), 2,44-2,57 (m, 2H,
bi che khuat bai tin hiéu DMSO), 2,84-
3,00 (m, 2H), 3,06 (br. d, 1H), 3,34 (br.
s, 1H, partially obscured by H,O
signal), 3,61-3,75 (m, 3H), 3,82 (s, 3H),
3,88 (d, 1H), 3,99 (s, 2H), 4,44 (br. s,
1H), 6,93 (d, 1H), 7,05 (dd, 1H), 7,36
(d, 2H), 7,80 (d, 2H), 8,55 (dd, 1H),
9,28 (dd, 1H).

LC-MS (phuong phap 1):

R = 0,88 phut; m/z = 547/549 (M+H)".
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68 (2-flophenyl)(7-{[2-(4- TH-NMR (400 MHz, DMSO-ds): &
isopropylphenyl)imidazo[1,2-a]pyrimidin-3- [ppm] = 1,26 (d, 6H), 2,41 (br. d, 1H),
yl]metyl}-3-oxa-7,9-diazabixyclo[3,3,1]non-9-  |2,46-2,58 (m, 1H, bi che khuét béi tin
yl)metanon hiéu DMSO), 2,84-3,06 (m, 3H), 3,37
/NYN CH, (br. s, 1H), 3,59 (br. d, 1H), 3,71 (br. t,
&/N / 2H), 3,87 (d, 1H), 3,99 (s, 2H), 4,47 (br.
CH, s, 1H), 7,05 (dd, 1H), 7,24-7,33 (m,
N 2H), 7,37 (d, 2H), 7,42-7,54 (m, 2H),
gN 0o 7,79 (d, 2H), 8,55 (dd, 1H), 9,28 (dd,
© F 1H).
LC-MS (phuong phap 1):
R = 0,84 phut; m/z = 500 (M+H)".
tir 7-{[2-(4-isopropylphenyl)imidazo[1,2-
a]pyrimidin-3-yl]metyl}-3-oxa-7,9-
diazabixyclo[3,3,1]nonan dihydroclorua va axit 2-
flobenzoic
69 (3-clo-6-metoxypyridin-2-yl)(5-{[2-(4- 'H-NMR (400 MHz, DMSO-dg): 6

isopropylphenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2-
yl)metanon (Chét ddng phan ddi anh 1)

CH,

CH,

Cl
tir 3-(2,5-diazabixyclo[2.2.2]oct-2-ylmetyl)-2-(4-
isopropylphenyl)imidazo[1,2-a]pyrimidin
dihydroclorua (Chat ddng phan ddi anh 1) va 3-

clo-axit 6-metoxypyridin-2-carboxylic

[ppm] = 1,19-1,31 (m, 6H), 1,52-2,00
(m, 4H), 2,62 (br. dd, 0,75H), 2,70-2,85
(m, 1,5H), 2,89-3,03 (m, 2H), 3,21 (br.
s, 0,75H), 3,43 (br. d, 1H), 3,70-3,86
(m, 3,75H), 4,22-4,35 (m, 2H), 4,38 (br.
s, 0,25H), 6,85-6,96 (m, 1H), 7,05-7,15
(m, 1H), 7,30-7,40 (m, 2H), 7,70-7,86
(m, 2,7H), 7,90 (d, 0,3H), 8,56 (dd, 1H),
8,94-9,04 (m, 1H).

LC-MS (phuong phap 2):

R: = 1,73 phit; m/z = 531/533 (M+H)".
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70 (5-xyclopropyl-1,3-oxazol-4-yl)(5-{[2-(4- '"H-NMR (400 MHz, DMSO-d¢): &
isopropylphenyl)imidazo[1,2-a]pyrimidin-3- [ppm] = 0,81-0,95 (m, 2H), 0,96-1,09
yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2- (m, 2H), 1,25 (d, 6H), 1,49-1,63 (m,
yl)metanon (Chét ddng phan ddi anh 1) 1H), 1,66-2,00 (m, 3H), 2,44-2,57 (m,
N 0,7H, bi che khuat mot phan bai tin hiéu
E/TN/ o DMSO), 2,57-2,65 (m, 0,3H), 2,73-3,02
N CH, (m, 4H), 3,36 (dd, 0,7H), 3,63-3,76 (m,
N 1H), 4,04 (br. d, 0,3H), 4,22-4,33 (m,
/=N @ 2H), 4,36 (br. s, 0,3H), 4,59 (br. s,
SN~ 0,7H), 7,06-7,14 (m, 1H), 7,31-7,40 (m,
© 2H), 7,75-7,83 (m, 2H), 8,12-8,19 (m,
1H), 8,53-8,60 (m, 1H), 8,98-9,06 (m,
tir 3-(2,5-diazabixyclo[2.2.2]oct-2-ylmetyl)-2-(4- 1H).
isopropylphenyl)imidazo[1,2-a]pyrimidin LC-MS (phuong phép 2):
dihydroclorua (Chat dong phén doi dnh 1) va axit | g, = 1,52 phit; m/z = 497 (M+H)".
5-xyclopropyl-1,3-oxazol-4-carboxylic
71 (3-flo-6-metoxypyridin-2-yl)(5-{[2-(4- "H-NMR (400 MHz, DMSO-dg): 6

isopropylphenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2-
yl)metanon (Chat ddng phén dbi anh 1)

NN
HsC~g N
- (U
L
.

CH,

CH,

O

tir 3-(2,5-diazabixyclo[2.2.2]oct-2-ylmetyl)-2-(4-
isopropylphenyl)imidazo[1,2-a]pyrimidin
dihydroclorua (Chit ddng phan d6i anh 1) va axit
3-flo-6-metoxypyridin-2-carboxylic

[ppm] = 1,20-1,30 (m, 6H), 1,50-2,01
(m, 4H), 2,69 (br. dd, 0,75H), 2,74 (br.
s, 0,25H), 2,77-2,88 (m, 1,25H), 2,90-
3,01 (m, 1,75H), 3,13 (br. d, 0,25H),
3,39-3,52 (m, 1,5H), 3,61 (d, 0,25H),
3,69-3,84 (m, 3,75H), 4,21-4,35 (m,
2H), 4,36-4,42 (m, 0,25H), 6,88-6,98
(m, 1H), 7,05-7,15 (m, 1H), 7,30-7,40
(m, 2H), 7,70-7,83 (m, 3H), 8,52-8,60
(m, 1H), 8,96-9,06 (m, 1H).

LC-MS (phuong phép 2):

R = 1,62 phut; m/z =515 (M+H)".
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72 (3-flo-6-metoxypyridin-2-y1)(5-{[2-(4- "H-NMR (400 MHz, DMSO-ds): &
isopropylphenyl)imidazo[1,2-a]pyrimidin-3- [ppm] = 1,20-1,31 (m, 6H), 1,51-2,01
yllmetyl}-2,5-diazabixyclo[2.2.2]oct-2- (m, 4H), 2,69 (br. dd, 0,75H), 2,74 (br.
yl)metanon (Chat ddng phan ddi anh 2) s, 0,25H), 2,77-2,87 (m, 1,25H), 2,89-
/N\FN CH, 3,02 (m, 1,75H), 3,14 (br. d, 0,25H),
&/N / o 3,39-3,52 (m, 1,5H), 3,61 (d, 0,25H),
HiCmg 3 13,69-3,83 (m, 3,75H), 4,21-4,35 (m,
N 2H), 4,36-4,42 (m, 0,25H), 6,88-6,98
=N @ (m, 1H), 7,05-7,15 (m, 1H), 7,30-7,41
\_/ (m, 2H), 7,70-7,84 (m, 3H), 8,53-8,60
F © (m, 1H), 8,96-9,05 (m, 1H).
tir 3-(2,5-diazabixyclo[2.2.2]oct-2-ylmetyl)-2-(4- | LC-MS (phwong phap 2):
isopropylphenyl)imidazo[1,2-a]pyrimidin R¢= 1,63 phut; m/z = 515 (M+H)".
dihydroclorua (Chéat dong phan dbi anh 2) va axit
3-flo-6-metoxypyridin-2-carboxylic
73 (5-{[2-(4-isopropylphenyl)imidazo[1,2- "H-NMR (400 MHz, DMSO-ds): 6

a]pyrimidin-3-yljmetyl}-2,5-
diazabixyclo[2.2.2]oct-2-y1)(6-metoxypyridin-2-
yl)metanon (Chét ddng phén dbi anh 1)

N
NP CH,

tir 3-(2,5-diazabixyclo[2.2.2]oct-2-ylmetyl)-2-(4-
isopropylphenyl)imidazo[1,2-a]pyrimidin
dihydroclorua (Chét ddng phan dbi anh 1) va axit
6-metoxypyridin-2-carboxylic

[ppm] = 1,25 (d, 6H), 1,49-2,01 (m,
4H), 2,69-2,76 (m, 1H), 2,83-3,02 (m,
3H), 3,39 (dd, 0,75H), 3,47 (br. d,
0,25H), 3,70-3,86 (m, 3,75H), 3,93-4,04
(m, 1H), 4,23-4,35 (m, 2H), 4,39 (br. s,
0,25H), 6,84-6,95 (m, 1H), 7,05-7,14
(m, 1H), 7,17 (d, 0,75H), 7,26-7,40 (m,
2,25H), 7,73-7,85 (m, 3H), 8,52-8,60
(m, 1H), 8,97-9,06 (m, 1H).

LC-MS (phuong phép 2):

R¢= 1,56 phut; m/z =497 (M+H)".
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74 (5-{[2-(4-isopropylphenyl)imidazo[1,2- "H-NMR (400 MHz, DMSO-de¢): &
a]pyrimidin-3-yl]metyl}-2,5- [ppm] = 1,25 (d, 6H), 1,49-2,01 (m,
diazabixyclo[2.2.2]oct-2-yl)(6-metoxypyridin-2- | 4H), 2,69-2,76 (m, 1H), 2,82-3,01 (m,
yl)metanon (Chét ddng phan déi anh 2) 3H), 3,39 (dd, 0,75H), 3,47 (br. d,
/N\FN CH, 0,25H), 3,70-3,85 (m, 3,75H), 3,93-4,02
&/N / o (m, 1H), 4,23-4,35 (m, 2H), 4,39 (br. s,
3 10,25H), 6,84-6,94 (m, 1H), 7,05-7,14
HaC~0 N (m, 1H), 7,17 (d, 0,75H), 7,25-7,40 (m,
=N @ 2,25H), 7,73-7,85 (m, 3H), 8,52-8,60
\_/ (m, 1H), 8,97-9,05 (m, 1H).
© LC-MS (phuong phap 2):
tir 3-(2,5-diazabixyclo[2.2.2]oct-2-ylmetyl)-2-(4- R(= 1,55 phut; m/z = 497 (M+H)".
isopropylphenyl)imidazo[1,2-a]pyrimidin
dihydroclorua (Chét ddng phan déi anh 2) va axit
6-metoxypyridin-2-carboxylic
75 [6-(diflometoxy)pyridin-2-y1](5-{[2-(4- 'H-NMR (400 MHz, DMSO-ds): 6

isopropylphenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2-
yl)metanon (Chét déng phan dbi anh 2)

NN CH
Q1 3
F E;/N 7 CHs,
S N
o £
N
\_/
o)

tir 3-(2,5-diazabixyclo[2.2.2]oct-2-ylmetyl)-2-(4-
isopropylphenyl)imidazo[1,2-a]pyrimidin
dihydroclorua (Chat dong phan dbi anh 2) va axit
6-(diflometoxy)pyridin-2-carboxylic

[ppm] = 1,20-1,29 (m, 6H), 1,50-2,01
(m, 4H), 2,71 (dd, 0,75H), 2,75 (br. s,
0,25H), 2,83-3,01 (m, 3H), 3,39 (dd,
0,75H), 3,47 (br. d, 0,25H), 3,73 (d,
0,75H), 3,93 (br. s, 1H), 4,23-4,34 (m,
2H), 4,39 (br. s, 0,25H), 7,05-7,13 (m,
1H), 7,14-7,22 (m, 1H), 7,31-7,41 (m,
2,25H), 7,45 (d, 0,75H), 7,48-7,71 (m,
1H), 7,75-7,82 (m, 2H), 7,97-8,09 (m,
1H), 8,53-8,60 (m, 1H), 8,96-9,05 (m,
1H).

LC-MS (phuong phap 2):

R¢= 1,68 phat; m/z = 533 (M+H)".
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76 [6-(diflometoxy)pyridin-2-yl1](5-{[2-(4- "H-NMR (400 MHz, DMSO-ds): 6
isopropylphenyl)imidazo[1,2-a]pyrimidin-3- [ppm] = 1,20-1,30 (m, 6H), 1,50-2,01
yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2- (m, 4H), 2,71 (dd, 0,75H), 2,75 (br. s,
yl)metanon (Chét ddng phan ddi anh 1) 0,25H), 2,82-3,02 (m, 3H), 3,39 (dd,
N 0,75H), 3,47 (br. d, 0,25H), 3,73 (d,
E/TN/ o 0,75H), 3,93 (br. s, 1H), 4,23-4,35 (m,
R X CHa 121, 4,38 (br. s, 0,25H), 7,05-7,13 (m,
7 Q N 1H), 7,14-7,23 (m, 1H), 7,31-7,41 (m,
=N @ 2,25H), 7,45 (d, 0,75H), 7,49-7,71 (m,
\ % 1H), 7,75-7,83 (m, 2H), 7,97-8,09 (m,
© 1H), 8,52-8,60 (m, 1H), 8,96-9,07 (m,
tir 3-(2,5-diazabixyclo[2.2.2]oct-2-ylmetyl)-2-(4- 1H).
isopropylphenyl)imidazo[1,2-a]pyrimidin LC-MS (phuong phép 2):
dihydroclorua (Chat dong phan doi anh 1) va axit Ro= 1,69 phit; m/z = 533 (M+H)".
6-(diflometoxy)pyridin-2-carboxylic
77 (5-{[2-(4-isopropylphenyl)imidazo[1,2- TH-NMR (400 MHz, DMSO-d¢): 6

a]pyrimidin-3-ylJmetyl}-2,5-
diazabixyclo[2.2.2]oct-2-yl)(6-metoxy-3-
metylpyridin-2-yl)metanon (Chéat ddng phan dbi

anh 2)
N
N Y CHs

) @
V4

CH,

0]

tir 3-(2,5-diazabixyclo[2.2.2]oct-2-ylmetyl)-2-(4-
isopropylphenyl)imidazo[1,2-a]pyrimidin
dihydroclorua (Chét ddng phan déi anh 2) va axit
6-metoxy-3-metylpyridin-2-carboxylic

[ppm] = 1,20-1,31 (m, 6H), 1,51-2,00
(m, 4H), 2,03-2,12 (m, 3H), 2,63 (dd,
0,75H), 2,70-2,77 (m, 1H), 2,81 (d,
0,5H), 2,89-3,03 (m, 2H), 3,24 (br. s,
0,75H), 3,42 (br. d, 1H), 3,65-3,84 (m,
3,75H), 4,20-4,34 (m, 2H), 4,37-4,43
(m, 0,25H), 6,71-6,80 (m, 1H), 7,06-
7,14 (m, 1H), 7,29-7,41 (m, 2H), 7,54-
7,65 (m, 1H), 7,72-7,83 (m, 2H), 8,52-
8,60 (m, 1H), 8,95-9,05 (m, 1H).
LC-MS (phuong phép 6):

R(= 1,68 phit; m/z=511 (M+H)".
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78 (5-{[2-(4-isopropylphenyl)imidazo[1,2- "H-NMR (400 MHz, DMSO-d¢): &
a]pyrimidin-3-yljmetyl}-2,5- [ppm] = 1,19-1,31 (m, 6H), 1,51-2,00
diazabixyclo[2.2.2]oct-2-yl)(6-metoxy-3- (m, 4H), 2,02-2,14 (m, 3H), 2,63 (dd,
metylpyridin-2-yl)metanon (Chét ddng phan d6i | 0,75H), 2,69-2,78 (m, 1H), 2,81 (d,
anh 1) 0,5H), 2,89-3,03 (m, 2H), 3,24 (br. s,
/N\|4N CH, 0,75H), 3,42 (br. d, 1H), 3,65-3,84 (m,
Q/N / - 3,75H), 4,20-4,35 (m, 2H), 4,37-4,43
HyC ® | (m, 0,25H), 6,70-6,80 (m, 1H), 7,06-
N 7,15 (m, 1H), 7,30-7,40 (m, 2H), 7,54-
( =N @ 7.64 (m, 1H), 7,72-7,83 (m, 2H), 8,53-
% Y 8,60 (m, 1H), 8,94-9,05 (m, 1H).
CHs LC-MS (phwong phép 6):
tir 3-(2,5-diazabixyclo[2.2.2]oct-2-ylmetyl)-2-(4- |R¢= 1,68 phut; m/z= 511 (M+H)".
isopropylphenyl)imidazo[1,2-a]pyrimidin
dihydroclorua (Chat ddng phan ddi anh 1) va axit
6-metoxy-3-metylpyridin-2-carboxylic
79 (5-{[2-(4-bromophenyl)imidazo[1,2-a]pyrimidin- | '"H-NMR (400 MHz, DMSO-d): 8

3-yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2-y1)(2-
flophenyl)metanon (chét triét quang)

q/ Br

)
E

tlr 2-(4-bromophenyl)-3-(2,5-
diazabixyclo[2.2.2]oct-2-ylmetyl)imidazo[1,2-
aJpyrimidin dihydroclorua (chat triét quang) va

axit 2-flobenzoic

[ppm] = 1,45-2,01 (m, 4H), 2,44-2,57
(m, 0,5H), 2,59-2,86 (m, 2,5H), 2,89-
3,07 (m, 1H), 3,36-3,49 (m, 1H), 3,77
(br. d, 0,7H), 4,17-4,43 (m, 2,3H), 7,04-
7,19 (m, 1H), 7,18-7,39 (m, 3H), 7,40-
7,58 (m, 1H), 7,62-7,75 (m, 2H), 7,76-
7,91 (m, 2H), 8,54-8,63 (m, 1H), 8,96-
9,07 (m, 1H).

LC-MS (phuong phép 2):

R¢= 1,54 phut; m/z = 520/522 (M+H)".
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80

(5-{[2-(4-bromophenyl)imidazo[1,2-a]pyrimidin-3-yl]metyl}-2,5-diazabixyclo[2.2.2]oct-2-
yl)(xyclopentyl)metanon (chét triét quang)

NN
’ =
g/ Br

tlr 2-(4-bromophenyl)-3-(2,5-diazabixyclo[2.2.2]oct-2-ylmetyl)imidazo[ 1,2-a]pyrimidin
dihydroclorua (chét triét quang) va axit xyclopentanecarboxylic

'H-NMR (400 MHz, DMSO-de): 8 [ppm] = -0,149 (0,54), -0,008 (4,35), 0,008 (3,57), 0,146
(0,49), 1,468 (2,71), 1,487 (3,20), 1,501 (3,94), 1,516 (4,35), 1,528 (4,98), 1,538 (4,91),
1,552 (4,91), 1,578 (3,45), 1,589 (3,88), 1,605 (4,88), 1,624 (5,35), 1,643 (3,91), 1,685
(3,00), 1,707 (4,06), 1,726 (3,25), 1,750 (1,24), 1,876 (1,41), 2,328 (0,63), 2,646 (0,95),
2,671 (2,30), 2,714 (7,31), 2,746 (4,33), 2,775 (1,34), 2,793 (1,64), 2,822 (3,00), 3,172
(2,01), 3,199 (2,37), 3,359 (1,56), 3,382 (1,69), 3,527 (1,95), 3,558 (1,66), 3,731 (1,41),
3,757 (1,20), 3,926 (2,76), 4,199 (1,20), 4,236 (6,26), 4,243 (9,84), 4,251 (6,91), 4,287
(1,22), 7,110 (4,45), 7,120 (4,69), 7,127 (4,62), 7,138 (4,61), 7,680 (11,67), 7,701 (16,00),
7,815 (8,75), 7,818 (11,65), 7,836 (7,72), 7,839 (7.96), 8,585 (4,37), 8,591 (4,13), 8,595
(4,20), 9,014 (3,08), 9,018 (5,06), 9,023 (2,68), 9,031 (3,23), 9,036 (4,89), 9,040 (2,42).
LC-MS (phuong phap 2): R = 1,45 phiit; m/z = 494/496 (M+H)".
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81 (5-{[2-(4-bromophenyl)imidazo[ 1,2-a]pyrimidin- | "H-NMR (400 MHz, DMSO-de): 3
3-ylmetyl}-2,5-diazabixyclo[2.2.2]oct-2-yD)(3- | [ppm] = 1,52-1,99 (m, 4H), 2,67 (dd,
flo-6-metoxypyridin-2-yl)metanon (chét triét 0,75H), 2,72 (br. s, 0,25H), 2,77-2,86
quang) (m, 1,25H), 2,93 (br. s, 0,75H), 3,15 (br.
N d, 0,25H), 3,43 (dd, 0,75H), 3,48 (br. s,
E/\FN/ Br 0,75H), 3,57 (br. d, 0,25H), 3,70-3,83
~ N
(m, 3,75H), 4,22-4,34 (m, 2H), 4,36-
HsC~0 N 4,41 (m, 0,25H), 6,89-6,99 (m, 1H),
=N @ 7,08-7,17 (m, 1H), 7,64-7,88 (m, SH),
\ Vi 8,57-8,62 (m, 1H), 9,00-9,08 (m, 1H).
F © LC-MS (phuong phap 2):
tir 2-(4-bromophenyl)-3-(2,5- R = 1,55 phit; m/z = 551/553 (M+H)".
diazabixyclo[2.2.2]oct-2-ylmetyl)imidazo[1,2-
a]pyrimidin dihydroclorua (chat triét quang) va
axit 3-flo-6-metoxypyridin-2-carboxylic
82 (3-{[2-(4-bromophenyl)imidazo[1,2-a]pyrimidin- | '"H-NMR (400 MHz, DMSO-de): o

3-ylJmetyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)(3-
flo-6-metoxypyridin-2-yl)metanon

’ =
g/ Br

tr 2-(4-bromophenyl)-3-(3,8-
diazabixyclo[3.2.1]oct-3-ylmetyl)imidazo[1,2-
a]pyrimidin dihydroclorua va axit 3-flo-6-

metoxypyridin-2-carboxylic

[ppm] = 1,60-1,83 (m, 4H), 2,39-2,58
(m, 3H, bi che khuét mot ph?m bai tin
hiéu DMSO), 2,75 (dd, 1H), 3,76 (s,
3H), 3,91 (br. s, 1H), 4,00-4,13 (m, 2H),
4,60 (br. s, 1H), 6,95 (dd, 1H), 7,14 (dd,
1H), 7,70 (d, 2H), 7,77 (t, 1H), 7,89 (d,
2H), 8,59 (dd, 1H), 9,06 (dd, 1H).
LC-MS (phuong phap 1):

R¢= 0,93 phut; m/z = 551/553 (M+H)".
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83 (3-{[2-(4-bromophenyl)imidazo[ 1,2-a]pyrimidin- | '"H-NMR (400 MHz, DMSO-de): 8
3-ylJmetyl}-3,8-diazabixyclo[3.2.1]oct-8-y1)(2- | [ppm] = 1,64-1,81 (m, 4H), 2,24 (br. d,
flophenyl)metanon 1H), 2,42 (br. d, 1H), 2,47-2,60 (m, 1H,
/N\FN bi che khuét mot phan bai tin higu
I;/N / Br DMSO), 2,68 (br. d, 1H), 3,66 (br. s,
1H), 4,04 (s, 2H), 4,59 (br. s, 1H), 7,14
N (dd, 1H), 7,24-7,32 (m, 2H), 7,40-7,55
@ (m, 2H), 7,70 (d, 2H), 7,88 (d, 2H), 8,59
(dd, 1H), 9,04 (dd, 1H).
r 0 LC-MS (phuong phap 1):
tir 2-(4-bromophenyl)-3-(3.,8- = 0,93 phut; m/z = 520/522 (M+H)".
diazabixyclo[3.2.1]oct-3-ylmetyl)imidazo[1,2-
a]pyrimidin dihydroclorua va axit 2-flobenzoic
84 (3-{[2-(4-bromophenyl)imidazo[1,2-a]pyrimidin- | "H-NMR (400 MHz, DMSO-dg): &
3-yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8- [ppm] = 1,44-1,66 (m, 7H), 1,66-1,80
yl)(xyclopentyl)metanon (m, 5H), 2,26 (br. dd, 2H), 2,46-2,65
N (m, 2H, bi che khuat mét phan béi tin
QYN/ Br hiéu DMSO), 2,80-2,91 (m, 1H), 3,95-
~ _N
4,05 (m, 2H), 4,28 (br. s, 1H), 4,37-4,44
N (m, 1H), 7,14 (dd, 1H), 7,70 (d, 2H),
@ 7,90 (d, 2H), 8,59 (dd, 1H), 9,05 (dd,
O\( 1H).
© LC-MS (phuong phap 1):
tlr 2-(4-bromophenyl)-3-(3,8- R = 0,97 phut; m/z = 494/496 (M+H)".
diazabixyclo[3.2.1]oct-3-ylmetyl)imidazo[1,2-
a]pyrimidin dihydroclorua va axit
xyclopentanecarboxylic
Vidu 85

3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-ylJmetyl }-N-(2,4-diflophenyl)-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit
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/N /N
C D)o

F H
N

\\S)N

Pau tién, 15,5 mg (0,10 mmol) 2,4-diflophenyl isoxyanat dugc nap vao trong
giéng cua dia da hiéu chuén 96 giéng va 1am lanh xubng 0°C. Theo cach riéng biét, 46,3
mg 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-3 -ylmetyl)imidazo[1,2-a]pyrimidin
dihydroclorua dugc hoa tan trong 0,8 ml 1,2-dicloetan, 0,052 ml (0,3 mmol) N,N-
diisopropyletylamin duoc bd sung, va hon hop duge 1am lanh xubng 8°C. Hai dung dich
duoc két hop trong dia da hiéu chudn, rdy phan tir 4A duoc bd sung va trudce tién duoc
cho tién hanh khudy & nhiét d 0°C trong 1 gio. Sau d6, hdn hop dugc cho lam 4m lén
nhiét do trong phong va khudy & nhiét do trong phong qua dém. Sau d6, dung moéi duoc
loai bo hoan toan bang thiét bi sdy kho ly tAm. Hoa tan phan con lai trong 0,6 ml DMF
va loc, va dich loc dugc tach thanh cac thanh phan ciia n6 bang phwong phap LC-MS

diéu ché biang mot trong cac phuong phap sau:

Thiét bi MS: Waters, thiét bi HPLC: Waters; cot: Phenomenex Luna Sp C18(2)
100A, AXIA Tech., 50 mm x 21,2 mm; pha di dyng A: nudc, pha di dong B: axetonitril,
v6i gradien pha di dong; tbc do dong: 38,5 ml/phut + 1,5 ml/phut nude axit formic 10%;
phat hién UV: DAD, 210-400 nm

hodc

Thiét bi MS: Waters, thiét bi HPLC: Waters; cot: Phenomenex Luna 5p C18(2)
100A, AXIA Tech., 50 mm x 21,2 mm; pha di dong A: nudc, pha di dong B: metanol,
véi gradien pha di dong; tdc d6 dong: 38,5 ml/phut + 1,5 ml/phit amoniac 10% trong
nudc; phat hién UV: DAD, 210-400 nm.
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Theo cach nay, thu duoc 17,9 mg (35% so véi Iy thuyét, do tinh khiét 100%) hop

chat néu & dé muc.

LC-MS (phuong phép 7, ESIpos): R¢= 1,14 phut; m/z = 509 (M+H)".

Theo cac téng hop song song tuong tw nhu vi du 85, hop chét sau ddy duoc diéu

ché khéi dau tir 2-(4-clophenyl)-3-(3,8-diazabixyclo[3.2.1]oct-3-ylmetyl)imidazo[ 1,2-

a]pyrimidin dihydroclorua va isoxyanat, carbamoyl clorua hogc cloroformat thich hop:

yl]metyl}-N-xyclopropyl-3,8-diazabixyclo[3.2.1]octan-

8-carboxamit
N N

z

=~ N

7%

900 pg (100% tinh khiét, 2% theo 1y thuyét)

Vidu Tén / cu tric LC-MS (phuong phép 7)
(hiéu suat, d6 tinh khiét)
86 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- R¢= 1,03 phut; m/z =439
yl]metyl}-N-isopropyl-3,8-diazabixyclo[3.2.1]octan-8- | [M+H]"
carboxamit
NN
~ —
g o
&/N 7
N
H N
H,C
\( \\g
CHj;
11,1 mg (90% tinh khiét, 23% theo ly thuyét)
87 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- R = 0,99 phit; m/z =437

[M+H]*
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88

3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-N-(2,5-diclo-4-metoxyphenyl)-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit

N N

= —
L)

N

Cl H @

i

O

o)
\  ClI
CH,

8,3 mg (90% tinh khiét, 13% theo ly thuyét)

R = 1,22 phat; m/z=571
[M+H]"

89

N-(3-clophenyl)-3-{[2-(4-clophenyl)imidazo[1,2-
a]pyrimidin-3-yl]metyl}-3,8-diazabixyclo[3.2.1]octan-

8-carboxamit

2 =
C T

Cl

9,7 mg (100% tinh khiét, 19% theo Iy thuyét)

R = 1,19 phit; m/z = 507
[M+H]*
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90

3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-
yl]metyl}-N-(2,6-diflobenzyl)-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit

C e

17,2 mg (100% tinh khiét, 33% theo ly thuyét)

R. = 1,14 phat; m/z = 523
[M+H]*

91

3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-N-(2,6-diclophenyl)-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit

N N
>~ N

16,4 mg (98% tinh khiét, 30% theo ly thuyét)

R = 1,15 phit; m/z = 541
[M+H]*

92

3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-N-(2,6-dimetylphenyl)-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit

/N /N
o9 :

CH,

18,5 mg (99% tinh khiét, 37% theo ly thuyét)

R¢= 1,14 phut; m/z =501
[M+H]"
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93

3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-N-(2-flophenyl)-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit

C )

H N
X

24,8 mg (98% tinh khiét, 49% theo ly thuyét)

R:= 1,13 phut; m/z =491
[M+H]"

94

3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
ylmetyl}-N-(2,3-diclophenyl)-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit

N N

C e

HN
e~

20,8 mg (99% tinh khiét, 38% theo 1y thuyét)

R = 1,24 phut; m/z = 541
[M+H]*

95

3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-N-(2-etylphenyl)-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit
NN
z
>~ N
@

\‘gN

H
N

6,0 mg (100% tinh khiét, 12% theo 1y thuyét)

R:= 1,17 phut; m/z =501
[M+H]"
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96 N-(2-clophenyl)-3-{[2-(4-clophenyl)imidazo[1,2- R¢= 1,17 phut; m/z =507
a]pyrimidin-3-yljmetyl}-3,8-diazabixyclo[3.2.1]octan- | [M+H]*
8-carboxamit
N N
’ =
\r Cl
Q/N 7
N
Cl I,:ll N
O
600 pg (100% tinh khiét, 1% theo Iy thuyét)
97 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- R¢= 1,29 phut; m/z= 575

yl]metyl}-N-[2-clo-5-(triflometyl)phenyl]-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit

N N

C~ )
»

\\(ON

Cl H
N

CF3

26,9 mg (99% tinh khiét, 47% theo ly thuyét)

[M+H]*
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98 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- R¢= 1,18 phut; m/z=515
yl]metyl}-N-(2-etyl-6-metylphenyl)-3,8- [M+H]*
diazabixyclo[3.2.1]octan-8-carboxamit
N N
’ ==
hg ol
&/N 7
N
O
CH,
7,8 mg (97% tinh khiét, 15% theo ly thuyét)
99 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- R = 1,17 phat; m/z =501

yl]metyl}-N-(2,5-dimetylphenyl)-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit

N N

o9 :
»

\\gN

H.C H
3 N

CH,

16,1 mg (94% tinh khiét, 30% theo ly thuyét)

[M+H]*
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100 3-{[2-(4-Clophenyl)imidazo[1,2-a]pyrimidin-3- R = 1,14 phut; m/z =479
yl]metyl}-N-xyclohexyl-3,8-diazabixyclo[3.2.1]octan- | [M+H]*
8-carboxamit
NN
’ =
hig o
Q/N 7
N
H N
(33
27,3 mg (100% tinh khiét, 57% theo 1y thuyét)
101 3-{[2-(4-Clophenyl)imidazo[1,2-a]pyrimidin-3- R¢= 1,09 phut; m/z = 453
yl]metyl}-N-isobutyl-3,8-diazabixyclo[3.2.1]octan-8- | [M+H]*
carboxamit
NN
z
~ N Y
N
HG BN
H3C)\/ \«o
5,1 mg (100% tinh khiét, 11% theo ly thuyét)
102 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- R¢= 1,07 phuat; m/z = 533

yl]metyl}-N-(3,4-dimetoxyphenyl)-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit

o :

\\gN

H
N

S, 0
CH, ~~CHs

14,6 mg (90% tinh khiét, 25% theo ly thuyét)

[M+H]*
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103 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- R(= 1,27 phut; m/z= 573
yl]metyl}-N-{4-[(triflometyl)sulfanyl]phenyl}-3,8- | [M+H]"
diazabixyclo[3.2.1]octan-8-carboxamit
NN
d =
g S
Q/N 7
N
H N
Q ’
S
\
CF3
2,0 mg (100% tinh khiét, 3% theo Iy thuyét)
104 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- R:= 1,16 phut; m/z =491

yl]metyl}-N-(3-flophenyl)-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit

NN
’z =
o :

26,2 mg (97% tinh khiét, 52% theo 1y thuyét)

[M+H]*
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105

3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-N-(2,6-diflophenyl)-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit

C )

12,8 mg (100% tinh khiét, 25% theo ly thuyét)

R¢= 1,10 phut; m/z =509
[M+H]"

106

3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-N-[4-clo-2-(triflometyl)phenyl]-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit

N N

~ —
Q/T / Cl
N
F3C H @
s

Cl

20,6 mg (92% tinh khiét, 33% theo 1y thuyét)

R¢= 1,25 phut; m/z= 575
[M+H]"

107

3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-
yl]metyl}-N-(2-metylbenzyl)-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit

N N

~ —
O

N

o)

N
X
CH,

20,1 mg (100% tinh khiét, 40% theo ly thuyét)

R.= 1,16 phut; m/z = 501
[M+H]"
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108 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- R¢= 1,22 phit; m/z =487
yl]metyl}-N-metyl-N-phenyl-3,8- [M+H]*
diazabixyclo[3.2.1]octan-8-carboxamit
N N
’d =
>~ N /
N
H,C
3 ‘wﬁ)
S
16,6 mg (100% tinh khiét, 34% theo 1y thuyét)
109 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- R¢= 1,16 phit; m/z =453
ylJmetyl}-N, N-dietyl-3,8-diazabixyclo[3.2.1]octan-8- | [M+H]*
carboxamit
NN
2 =
\r Cl
&/N 7
N
Y )
HyC—/ \\(
O
21,3 mg (100% tinh khiét, 47% theo ly thuyét)
110 (3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- R¢= 1,03 phut; m/z =467

yllmetyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)(morpholin-

4-yl)metanon

/N /N
@// cl

Y

L

2,7 mg (100% tinh khiét, 6% theo 1y thuyét)

[M+H]*
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111 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- R¢= 1,23 phut; m/z = 481
yl]metyl}-N, N-diisopropyl-3,8- [M+H]*
diazabixyclo[3.2.1]octan-8-carboxamit
NN
~ =
hg o
&/N 7
N
CH
H,C 3
MN@
H,C
\( \
CH,
2,4 mg (100% tinh khiét, 5% theo 1y thuyét)
112 3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3- R:= 1,30 phat; m/z =507
yl]metyl}-N-xyclohexyl-N-etyl-3,8- [M+H]*
diazabixyclo[3.2.1]octan-8-carboxamit
NN
~ —
hig s
&/N 7
N
H,C
\\N\\(N
o8
16,8 mg (100% tinh khiét, 33% theo 1y thuyét)
113 (3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3- R¢= 1,10 phut; m/z =451

yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)(pyrrolidin-1-

yl)metanon
NN
CF ol
> N /
N
Cw@)
O

22,8 mg (98% tinh khiét, 50% theo 1y thuyét)

[M+H]*
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114

3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-
yl]metyl}-N-etyl-N-phenyl-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit

N N

@ :

14,9 mg (100% tinh khiét, 30% theo ly thuyét)

R¢= 1,25 phut; m/z =501
[M+H]*

115

3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-N-isopropyl-N-metyl-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit

’ =
C e

4,3 mg (100% tinh khiét, 9% theo 1y thuyét)

R.= 1,14 phut; m/z =453
[M+H]"

116

(3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-

ylJmetyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)(piperidin-1-

yl)metanon

NN
’ =
o ‘

O

3,0 mg (100% tinh khiét, 6% theo ly thuyét)

R = 1,16 phat; m/z = 465
[M+H]"
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117

3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-
yl]metyl}-N-etyl-N-(4-metylphenyl)-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit

/N /N
o :
H,C \
e B
oy
H,C

5,2 mg (98% tinh khiét, 10% theo 1y thuyét)

R¢= 1,30 phit; m/z= 515
[M+H]*

118

N-(4-clophenyl)-3-{[2-(4-clophenyl)imidazo[1,2-
a]pyrimidin-3-ylJmetyl}-N-isopropyl-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit
N N
~ —
>~ _N
N
CH
*N«@
Q ’

Cl

3,4 mg (100% tinh khiét, 6% theo ly thuyét)

R, = 1,33 phiit; m/z = 549
[M+H]*

119

3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-N, N-dimetyl-3,8-diazabixyclo[3.2.1]octan-8-

carboxamit

C o

6,6 mg (100% tinh khiét, 16% theo 1y thuyét)

R = 1,05 phat; m/z = 425
[M+H]"
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120

3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-N-(4-etoxyphenyl)-N-metyl-3,8-

diazabixyclo[3.2.1]octan-8-carboxamit

C )

\\CH3

35,4 mg (100% tinh khiét, 67% theo Iy thuyét)

R¢= 1,26 phit; m/z =531
[M+H]*

121

3-{[2-(4-clophenyl)imidazo[ 1,2-a]pyrimidin-3-
yl]metyl}-N-(3-metoxybenzyl)-N-metyl-3,8-
diazabixyclo[3.2.1]octan-8-carboxamit

N N

’ —
o :
CH,

o’ N
e
0

35,0 mg (96% tinh khiét, 63% theo ly thuyét)

R¢= 1,23 phit; m/z =531
[M+H]"

122

(3-{[2-(4-Clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-3,8-diazabixyclo[3.2.1]oct-8-
yl)(thiomorpholin-4-yl)metanon

SQ\E@

5,4 mg (100% tinh khiét, 11% theo ly thuyét)

R¢= 1,13 phut; m/z = 483
[M+H]*
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123

metyl 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-3,8-diazabixyclo[3.2.1]octan-8-carboxylat

~ —
C L)

20,7 mg (100% tinh khiét, 50% theo ly thuyét)

R = 1,10 phit; m/z =412
[M+H]*

124

etyl 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-3,8-diazabixyclo[3.2.1]octan-8-carboxylat

/N /N
C )

N
)
HsC—v \\(

(0]

17,8 mg (98% tinh khiét, 41% theo ly thuyét)

R¢= 1,15 phut; m/z = 426
[M+H]"

125

xyclopentyl 3-{[2-(4-clophenyl)imidazo[1,2-
a|pyrimidin-3-yl]metyl}-3,8-diazabixyclo[3.2.1]octan-
8-carboxylat

N N

q / Cl

19,7 mg (100% tinh khiét, 42% theo ly thuyét)

R:= 1,26 phit; m/z =466
[M+H]*
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126

propyl 3-{[2-(4-clophenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-3,8-diazabixyclo[3.2.1]octan-8-carboxylat

N N

C )
»

N
O .
Tl

22,5 mg (98% tinh khiét, 50% theo ly thuyét)

R = 1,21 phit; m/z = 440
[M+H]"

127

xyclohexylmetyl 3-{[2-(4-clophenyl)imidazo[1,2-
a]pyrimidin-3-yljmetyl}-3,8-diazabixyclo[3.2.1]octan-
8-carboxylat

N N

2 =
Oy

11,7 mg (92% tinh khiét, 22% theo ly thuyét)

R, = 1,35 phut; m/z = 494
[M+H]"

128

xyclohexyl 3-{[2-(4-clophenyl)imidazo[1,2-
a]pyrimidin-3-yl]metyl}-3,8-diazabixyclo[3.2.1]octan-
8-carboxylat

/N /N
C e

4,0 mg (91% tinh khiét, 8% theo ly thuyét)

R = 1,30 phat; m/z =480
[M+H]*
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129 2,2-dimetylpropyl 3-{[2-(4-clophenyl)imidazo[1,2- |R¢= 1,29 phut; m/z =468
a|pyrimidin-3-yl]metyl}-3,8-diazabixyclo[3.2.1]octan- | [M+H]*
8-carboxylat

‘2 =
o9 :

N
@)
HSC O

10,9 mg (96% tinh khiét, 22% theo ly thuyét)

Vidu 130

tert-Butyl 3-{[2-(4-isopropylphenyl)imidazo[ 1,2-a]pyrimidin-3-ylJmetyl}-3,8-
diazabixyclo[3.2.1]octan-8-carboxylat

N
E:'&N CH3
AN CHj

@
N

H,C o

HsC \\g

CHj4

Trong mo6i trwong argon va ¢ nhié¢t d0 trong phong, 2-(4-
isopropylphenyl)imidazo[ 1,2-a]pyrimidin-3-carbaldehyt (700 mg, 2,64 mmol) dugc hoa
tan trong 14 ml THF, va tert-butyl 3,8-diazabixyclo[3.2.1]octan-8-carboxylat (672 mg,
3,17 mmol) dugc bd sung. Natri triaxetoxybohydrua (839 mg, 3,96 mmol) tiép theo
dugc bd sung ting chat mot, va dung dich phan tng duge khudy & nhiét do trong phong
qua dém. Tiép theo, nudc dugce bd sung tir tir va can than timg giot (than trong: thoét
khi), va sau d6 etyl axetat duogc bd sung. Pha hitu co thu dugc duoc loai ra va pha nuéc
duogc chiét hai 1an bing etyl axetat. Cac pha hiru co két hop dugce ria bing dung dich

natri clorua bdo hoa, 1am kho trén magie sulfat, loc va c¢6 dén trang thai kho trong didu
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kién 4p suat giam trén thiét bi 1am bay hoi kiéu quay. Tinh ché phéan con lai baing phuong
phép sic ky cot (Biotage Isolera, cot Biotage SNAP-KP-NH; pha di dong: gradien
xyclohexan/etyl axetat). Quy trinh nay tao ra 896 mg (1,94 mmol, 74% theo ly thuyét)
hop chét dich.

LC-MS (Phuong phép 2): R = 2,14 phut; m/z = 462 (M+H)".

IH-NMR (400 MHz, DMSO-de): & [ppm] = 1,25 (d, 6H), 1,39 (s, 9H), 1,65 (br.
s, 4H), 2,26 (br. d, 2H), 2,47-2,60 (m, 2H, bi che khuit mdt phan béi tin hicu DMSO),
2,95 (quin, 1H), 3,98 (s, 2H), 4,02 (br. s, 2H), 7,12 (dd, 1H), 7,37 (d, 2H), 7,83 (d, 2H),
8,56 (dd, 1H), 8,99 (dd, 1H).

Viduy 131

(5-xyclopropyl-1,3-oxazol-4-y1)(3-{[2-(4-isopropylphenyl)imidazo[1,2-a]pyrimidin-3-
ylJmetyl}-3,8-diazabixyclo[3.2.1]oct-8-yl)metanon

Axit 5-xyclopropyl-1,3-oxazol-4-carboxylic (39 mg, 0,26 mmol) dugc hoa tan
trong 1,5 ml DMF, 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat (HATU) (121 mg, 0,32 mmol) duoc bd sung va hdn hop duoc khudy
¢ nhiét do trong phong trong 30 phut. Tiép theo, 3-(3,8-Diazabixyclo[3.2.1]oct-3-
ylmetyl)-2-(4-isopropylphenyl)imidazo[ 1,2-a]pyrimidin dihydroclorua (100 mg) va
N, N-diisopropyletylamin (190 pl, 1,06 mmol) duoc bd sung va hdn hop duge khudy &
nhiét do trong phong qua dém. Sau dé, hdn hop phan g dugc tach truc tiép thanh cac
thanh phan ctia n6 théng qua phuong phdap HPLC diéu ché (phwong phap 9). Thu duge
65 mg (0,13 mmol, 61% so v6i Iy thuyét) hop chét néu & d& muc thu duge.
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LC-MS (Phuong phap 2): Rt = 1,81 phut; MS (ESIpos): m/z = 497 [M+H]".

'H-NMR (400 MHz, DMSO-ds): 8 [ppm] = 0,85-0,99 (m, 2H), 1,01-1,13 (m,
2H), 1,25 (d, 6H), 1,63-1,85 (m, 4H), 2,35-2,45 (m, 2H), 2,60-2,74 (m, 3H), 2,88-3,01
(m, 1H), 4,03 (s, 2H), 4,53-4,64 (m, 1H), 5,12 (br. s, 1H), 7,12 (dd, 1H), 7,37 (d, 2H),
7.85 (d, 2H), 8,17 (s, 1H), 8,57 (dd, 1H), 9,03 (dd, 1H).

Vidu 132

tert-Butyl 3-{[2-(4-xyclopropylphenyl)imidazo[ 1,2-a]pyrimidin-3-yljmetyl }-3,8-
diazabixyclo[3.2.1]octan-8-carboxylat

Trong moi truong argon va ¢ nhiét do trong phong, 1090 mg (2,19 mmol) zert-
butyl 3-{[2-(4-bromophenyl)imidazo[1,2-a]pyrimidin-3-yl]metyl}-3,8-
diazabixyclo[3.2.1]octan-8-carboxylat dau tién dugc nap vao trong 15 ml toluen va 3 ml
nuGce trong binh vi séng thé tich 30 ml va axit xyclopropylboronic (376 mg, 4,37 mmol),
kali phosphat (1625 mg, 7,65 mmol), paladi(Il) axetat (49 mg, 0,22 mmol) va
trixyclohexylphosphin (123 mg, 0,44 mmol) tiép theo dugc b6 sung. Tiép theo, binh vi
song duoc day kin va hon hop dugce gia nhiét toi 120°C va duoc khudy & nhiét do nay
qua dém. Sau khi [am ngudi xubng nhiét do trong phong, hdn hop phan tng dugce loc
qua kieselguhr va phan con lai dwoc rira tirng chit mot bing etyl axetat. Etyl axetat va
nude duge bd sung vao dich loc thu dugc va cac pha duge tach riéng. Pha hitu co dugc
rira bang dung dich natri clorua bdo hoa, 1am kho trén magie sulfat va co téi trang thai
kho. Phén con lai duoc khuéy voi dietyl ete. Sau khi loc, chét rén thu dugc dugc lam
khé trong diéu kién chan khong cao qua dém. Quy trinh nay tao ra 667 mg (1,36 mmol,
62% theo 1y thuyét) hop chat dich.

-151-



36053

LC-MS (Phuong phéap 2): R = 2,00 phut; m/z = 460 (M+H)".

IH-NMR (400 MHz, DMSO-de): & [ppm] = 0,69-0,77 (m, 2H), 0,95-1,03 (m,
2H), 1,39 (s, 9H), 1,65 (br. s, 4H), 1,93-2,03 (m, 1H), 2,24 (br. d, 2H), 2,45-2,61 (m,
2H, bi che khuit mot phin béi tin hidu DMSO), 3,97 (s, 2H), 4,02 (br. s, 2H), 7,11 (dd,
1H), 7,20 (d, 2H), 7,78 (d, 2H), 8,55 (dd, 1H), 8,99 (dd, 1H).

Tuong tu nhu cac vi du 13-29, hop chét sau day duoc didu ché tir cac nguyén lidu

khoi dau xac dinh trong mdi trudng hop:

Vi du Tén / Céu tric / Nguyén liéu khéi dau

Dir liéu phan tich

133 (3-{[2-(4-xyclopropylphenyl)imidazo[1,2-
a]pyrimidin-3-yl]metyl}-3,8-
diazabixyclo[3.2.1]octan-8-yl)(2-flophenyl)metanon

O

F
tir 2-(4-xyclopropylphenyl)-3-(3,8-

diazabixyclo[3.2.1]octan-3-ylmetyl)imidazo[1,2-

a]pyrimidin dihydroclorua va axit 2-flobenzoic

"H-NMR (400 MHz, DMSO-ds):
& [ppm] = 0,70-0,77 (m, 2H),
0,95-1,02 (m, 2H), 1,65-1,79 (m,
4H), 1,93-2,02 (m, 1H), 2,24 (br.
d, 1H), 2,41 (br. d, 1H), 2,56 (dd,
1H), 2,68 (dd, 1H), 3,66 (br. s,
1H), 4,03 (s, 2H), 4,59 (br. s,
1H), 7,12 (dd, 1H), 7,20 (d, 2H),
7,25-7,32 (br. s, 1H), 7,41-7,53
(m, 2H), 7,78 (d, 2H), 8,55 (dd,
1H), 9,00 (dd, 1H).

LC-MS (phuong phép 1):

R¢= 0,87 phut; m/z = 482
(M+H)".
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134 | xyclopentyl(3-{[2-(4-xyclopropylphenyl)imidazo[1,2- | 'TH-NMR (400 MHz, DMSO-d):
a]pyrimidin-3-yl]metyl}-3,8- d [ppm] = 0,68-0,79 (m, 2H),
diazabixyclo[3.2.1]octan-8-yl)metanon 0,94-1,03 (m, 2H), 1,44-1,68 (m,
N 7H), 1,68-1,78 (m, SH), 1,97 (tt,
A ) ). 197
/ 1H), 2,18-2,30 (m, 2H), 2,53-
>~ _N
2,65 (m, 2H), 2,80-2,90 (m, 1H),
N 3,94-4,03 (m, 2H), 4,28 (br. s,
@ 1H), 4,41 (br. d, 1H), 7,11 (dd,
O\( 1H), 7,20 (d, 2H), 7,79 (d, 2H),
© 8,56 (dd, 1H), 9,01 (dd, TH).
tr 2-(4-xyclopropylphenyl)-3-(3,8- LC-MS (phwong phap 1):
diazabixyclo[3.2.1]octan-3-ylmetyl)imidazo[1,2- | R, = 0,90 phut; m/z = 456
a]pyrimidin dihydroclorua va axit (M+H)".
xyclopentanecarboxylic
135 (3-{[2-(4-xyclopropylphenyl)imidazo[1,2- "H-NMR (400 MHz, DMSO-d):

a]pyrimidin-3-yl|metyl}-3,8-
diazabixyclo[3.2.1]octan-8-yl)(3-flo-6-metoxypyridin-

2-yl)metanon

tr 2-(4-xyclopropylphenyl)-3-(3,8-
diazabixyclo[3.2.1]octan-3-ylmetyl)imidazo[1,2-
a]pyrimidin dihydroclorua va axit 3-flo-6-

metoxypyridin-2-carboxylic

3 [ppm] = 0,69-0,78 (m, 2H),
0,95-1,04 (m, 2H), 1,63-1,84 (m,
4H), 1,93-2,02 (m, 1H), 2,43 (br.
t, 2H), 2,52-2,57 (m, 1H), 2,76
(dd, 1H), 3,75 (s, 3H), 3,91 (br. s,
1H), 3,99-4,09 (m, 2H), 4,61 (br.
s, 1H), 6,95 (dd, 1H), 7,12 (dd,
1H), 7,20 (d, 2H), 7,73-7,81 (m,
3H), 8,56 (dd, 1H), 9,01 (dd,
1H).

LC-MS (phuong phap 1):

R¢= 0,86 phut; m/z =513
(M+H)".
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136 (3-clo-6-metoxypyridin-2-y1)(3-{[2-(4- "H-NMR (400 MHz, DMSO-ds):
xyclopropylphenyl)imidazo[1,2-a]pyrimidin-3- 8 [ppm] = 0,68-0,78 (m, 2H),
yl]metyl}-3,8-diazabixyclo[3.2.1]octan-8-yl)metanon |0,94-1,03 (m, 2H), 1,62-1,83 (m,
N 4H), 1,93-2,02 (m, 1H), 2,33-
E/YN/ 2,44 (m, 2H), 2,45-2,56 (m, 1H,
N . X
bi che khuat mét phan boi tin
fsC~0 N hiéu DMSO), 2,75 (dd, 1H), 3,62
=N @ (br. s, 1H), 3,78 (s, 3H), 3,99-
\ Y 4,10 (m, 2H), 4,60 (br. s, 1H),
cl © 6,92 (d, 1H), 7,12 (dd, 1H), 7,19
tix 2-(4-xyclopropylphenyl)-3-(3,8- (d, 2H), 7,77 (d, 2H), 7.87 (d,
diazabixyclo[3.2.1]octan-3-ylmetyl)imidazo[1,2- | TD- 8,56 (dd, 1H), 9,00 (dd,
a]pyrimidin dihydroclorua va 3-clo-axit 6- 1H).
metoxypyridin-2-carboxylic LC-MS (phuong phap 1):
R¢ = 0,90 phut; m/z = 529/531
(M+H)".
137 (3-{[2-(4-xyclopropylphenyl)imidazo[1,2- "H-NMR (400 MHz, DMSO-ds):

a]pyrimidin-3-yl]metyl}-3,8-
diazabixyclo[3.2.1]octan-8-yl)(6-metoxypyridin-2-

yl)metanon

tir 2-(4-xyclopropylphenyl)-3-(3,8-
diazabixyclo[3.2.1]octan-3-ylmetyl)imidazo[1,2-
a]pyrimidin dihydroclorua va axit 6-metoxypyridin-2-

carboxylic

& [ppm] = 0,65-0,79 (m, 2H),
0,94-1,04 (m, 2H), 1,65-1,82 (m,
4H), 1,93-2,01 (m, 1H), 2,43 (br.
d, 1H), 2,55-2,64 (m, 2H), 2,73
(dd, 1H), 3,77 (s, 3H), 3,98-4,09
(m, 2H), 4,63 (br. s, 1H), 4,69
(br. s, 1H), 6,92 (dd, 1H), 7,12
(dd, 1H), 7,20 (d, 2H), 7,35 (dd,
1H), 7,75-7,85 (m, 3H), 8,56 (dd,
1H), 9,02 (dd, 1H).

LC-MS (phuong phap 1):

R¢= 0,87 phut; m/z = 495
(M+H)".
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xyclopropylphenyl)imidazo[1,2-a]pyrimidin-3-
yl]metyl}-3,8-diazabixyclo[3.2.1]octan-8-yl)metanon

tur 2-(4-xyclopropylphenyl)-3-(3,8-
diazabixyclo[3.2.1]octan-3-ylmetyl)imidazo[1,2-
a]pyrimidin dihydroclorua va axit 5-xyclopropyl-1,3-

oxazol-4-carboxylic

138 (3-{[2-(4-xyclopropylphenyl)imidazo[1,2- "H-NMR (400 MHz, DMSO-ds):
a]pyrimidin-3-yl]metyl}-3,8- S [ppm] = 0,68-0,76 (m, 2H),
diazabixyclo[3.2.1]octan-8-yl)[6- 0,94-1,02 (m, 2H), 1,67-1,83 (m,
(diflometoxy)pyridin-2-ylJmetanon 4H), 1,92-2,01 (m, 1H), 2,42 (br.
/NYN d, 1H), 2,53-2,59 (m, 1H), 2,60-
&/N / 2,66 (m, 1H), 2,72 (dd, 1H), 4,04
3 (s, 2H), 4,57 (br. s, 1H), 4,64 (br.
F)\ Q N s, TH), 7,11 (dd, 1H), 7,16-7,24
=N @ (m, 3H), 7,44 (s, 0,25H), 7,56-
\_ 7,64 (m, 1,5H), 7,73 (s, 0,25H),
© 7,79 (d, 2H), 8,05 (t, 1H), 8,57
tlr 2-(4-xyclopropylphenyl)-3-(3,8- (dd, 1H), 9,03 (dd, 1H).
diazabixyclo[3.2.1]octan-3-ylmetyl)imidazo[1,2- | C-MS (phwong phép 1):
a|pyrimidin dihydroclorua va axit 6- R.= 0,91 phut; m/z = 531
(diflometoxy)pyridin-2-carboxylic (M+H)*.
139 (5-xyclopropyl-1,3-oxazol-4-yl)(3-{[2-(4- '"H-NMR (400 MHz, DMSO-ds):

& [ppm] = 0,69-0,77 (m, 2H),
0,87-1,01 (m, 4H), 1,02-1,12 (m,
2H), 1,61-1,85 (m, 4H), 1,92-
2,01 (m, 1H), 2,39 (br. t, 2H),
2,60-2,74 (m, 3H), 4,01 (s, 2H),
4,59 (br. d, 1H), 5,11 (br. s, 1H),
7,12 (dd, 1H), 7,20 (d, 2H), 7,80
(d, 2H), 8,17 (s, 1H), 8,56 (dd,
1H), 9,02 (dd, 1H).

LC-MS (phuong phép 1):

R¢= 0,87 phut; m/z = 495
(M+H)".

B. Danh gié hi¢u qua dugc ly

Hoat tinh duoc ly cia céc hop chét theo sang ché co thé duge minh chimg bang

cac nghién ctru in vitro va in vivo, ma nguoi ¢ hicu biét trung binh ve linh vuc nay da
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biét. Céac vi du tng dung sau ddy md ta hoat dong sinh hoc clia cic hop chét theo sang

ché, ma khong giéi han sang ché ¢ nhitng vi du nay.

B-1. Phan tich dién sinh ly in vitro cua kénh TASK-1 va TASK-3 ¢ nguoi bang k¥ thuat

kep dién thé hai dién cuc trong nodn bao éch Xenopus laevis

Céc nodn bao Xenopus laevis dugc lya chon nhu da mo ta trong tai liu khac theo
cach minh hoa [Decher et al., FEBS Lett. 492, 84-89 (2001)]. Tiép theo, nodn bao dugc
tiém dung dich cRNA ma hoa cho TASK-1 hodc TASK-3 v6i lugng tur 0,5 dén 5 ng. Dé
phén tich dién sinh ly ctia protein kénh duoc biéu hién trong nodn bao, sir dung k¥ thuat
kep dién thé hai dién cuc [Stithmer, Methods Enzymol. 207, 319-339 (1992)]. C4c phép
do duoc tién hanh nhu duge mo ta trong [Decher ef al., FEBS Lett. 492, 84-89 (2001)]
& nhiét d6 trong phong (21-22°C) str dung bo khuéch dai Turbo TEC 10CD (NPI), ghi
& tan s6 2 kHz va loc béng 0,4 kHz. Viéc dung cac chit duoc tién hanh bé'lng cach st
dung hé théng truyén dich nho trong luc. O day, nodn bao duge dé & trong budng do va
duge cho tiép xuc voi dong dung dich & tdc do 10 ml/phiit. Mirc trong budng do duoc
theo doi va va diéu chinh bang cach hut dung dich nay ra bang cach sit dung pump nhu
dong.

Bang 1 dudi day thé hién su uc ché t6i da mot nira, duoc xac dinh trong thi
nghiém nay, cta cac kénh TASK-1 va TASK-3 & nguai (ICso) bang cac vi du thuc hién
dién hinh theo sang ché:

Bang 1
Vi du sé TASK-1 TASK-3

ICso [nM] ICso [nM]

19 2394+27 | 7742+67,1

21 19,2 + 4,3 32,9+ 6,0

26 31,2+5,8 | 140,0+34,6

27 179+22 | 367,1£67.6

28 20,5+2,7 6,6+ 0,8
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29 21,0+ 4,1 42,7 + 8,4
41 444+ 44 71,8+ 15,5
51 21,7+4,6 35,9+8,2

Tir dit liéu trong bang 1, rd rang 12 ca TASK-1 va TASK-3 déu bi phong bé. Do
do, cac két qua trong bang 1 khang dinh co ché tac dong ctia cac hop chét theo sang ché
& dang chét (e ché kép TASK-1/3.

B-2. Uc ché TASK-1 va TASK-3 tai td hop in vitro

Viéc nghién ctru su (e ché kénh TASK-1 va TASK-3 tai td hop dugc tién hanh
bang cach st dung té bao CHO dugc chuyén nhiém 6n dinh. Cac hop chat theo sang ché
duogc thir nghiém trong trudng hop nay bang cach ap dung 40 mM kali clorua véi su ¢o
mat ctia thubc nhuém nhay dién 4p theo phwong phap dugc md ta chi tiét trong cac tai
liéu tham khao sau [Whiteaker et al., Validation of FLIPR membrane potential dye for
high-throughput screening of potassium channel modulators, J. Biomol. Screen. 6 (5),
305-312 (2001); Molecular Devices FLIPR Application Note: Measuring membrane
potential using the FLIPR® membrane potential assay kit on Fluorometric Imaging Plate
Reader (FLIPR®) systems, http://www.moleculardevices.com/reagents-supplies/assay-
kits/ion-channels/flipr-membrane-potential-assay-kits]. Hoat tinh cua cac hop chat thir
nghiém dugc xac dinh theo kha nang cua chiung dé uc ché su khir cuc trong cac té bao
tai t6 hop bang 40 mM kali clorua. Nong d6 c¢6 thé phong bé mét nira su khir cuc nay

dugc goi 1a ICso.

Bang 2 dudi day liét k& cac gia tri ICso tir thir nghiém nay dugc xéac dinh dbi véi
timg vi du thuc hién theo sang ché (mot sé & dang cac gi tri trung binh tir nhiéu xéc

dinh riéng biét doc 1ap):

Bang 2

Vidusé | TASK-1 TASK-3 1 1700 400
ICso [nM] | ICso [nM] 4 470 97

-157-



36053

5 17000 1300
6 1400 41
7 8600 570
10 2200 130
11 2500 16
12 220 13
13 1500 33
14 7600 170
15 1100 19
16 670 12
17 1200 33
18 910 8,6
19 22000 59
20 160 38
21 140 4,2
22 340 5,2
23 1600 100
24 410 102
25 1100 71
26 1400 16
27 1200 10
28 290 3,2
29 280 1,8
30 3500 &5
31 7100 140
32 370 29
33 190 130
34 76 29
35 6700 1500
36 310 &0
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37 1500 140
38 9600 320
39 1400 160
40 5700 210
41 1500 100
42 1000 340
43 1000 320
44 1000 190
45 1800 120
46 7600 140
47 2800 110
48 400 23
49 260 12
50 3300 430
51 250 8,7
52 1300 52
53 620 19
54 860 13
55 2900 170
56 5600 54
57 6400 57
58 1600 17
59 3000 39
60 670 430
61 3000 640
62 6900 70
63 1700 15
64 1100 8.4
65 3500 670
66 3700 20
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67 1200 17
68 9400 87
69 2800 22
70 1900 20
71 14000 110
72 2100 29
73 9100 &1
74 3400 61
75 3800 51
76 13000 56
77 720 4,9
78 3800 24
81 820 21
82 670 37
&3 250 14
84 93 4,6
&5 30000 1000
86 7700 430
&9 30000 850
91 20000 410
92 15000 270
93 12000 260
94 30000 160
95 3000 41
97 31000 450
98 9000 160
99 30000 750
100 19000 630
101 19000 510
103 30000 690
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104 19000 460
106 30000 &9
107 30000 750
108 7000 90
109 24 1,5
110 13000 230
111 6300 290
112 15000 130
113 1100 62
114 6700 140
115 7400 330
116 2700 65
118 19000 220
119 5300 210
120 15000 230
121 12000 120
122 5000 120
123 14000 230
124 790 17
125 230 27
126 280 14
128 2000 110
130 1700 210
131 3500 410
132 1700 410
133 1600 180
134 770 97
135 420 34
136 320 41
137 1100 180
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138 3200 290 139 4500 470

T dit liéu trong bang 2, rd rang la cd TASK-1 va nhit 1a TASK-3 déu bi phong
bé. Do d6, cac két qua trong bang 2 khang dinh co ché tac dong ciia cac hop chét theo
sang ché & dang chét e ché kép TASK-1/3.

B-3. Mb hinh dong vat mic chimng ngung thd tac nghén khi ngd ¢ lon

Bé‘mg cach st dung ap suét Am tinh, ¢ thé khién cho lon bi ngét va do do, bi
ngung thd duong ho hép trén & lon dugc gdy mé, thd tu phat [Wirth et al., Sleep 36,
699-708 (2013)].

Lon Landrace cua Ptrc dugc sir dung 1am dong vat mau. Lon dugc gy mé va mo
thong khi quan. Mot 6ng théng duoc gén vao phan mo va dudi cia khi quan. Bing cach
st dung éng ndi chit T, 6ng thong phﬁn mé dugc ndi trén mot chan trude véi thiét bi tao
4p sudt &m tinh va trén chan trude con lai voi éng théng dudi khi quan. Biang céach s
dung éng nbi chit T, dng thong dudi khi quan dugc nbi voi 6ng thong phan mé va véi
éng cho phép phd v viée thd ty nhién cua dudng ho hép trén. Bing cach déng va m&
cac 6ng nhu vay co thé 1am cho con lon thay dbi tir cach thd bang miii binh thuong sang
cach thé bang dng thong dudi khi quéan trong thoi gian khi dudong ho hép trén bi tach
biét va duoc ndi vé6i thiét bi tao ap suét am tinh. Hoat tinh co cla co ludi-hau dugc ghi

bing dién dd co (electromyogram-EMG).

Va0 mot s6 thoi diém nhét dinh, kha ning bi xep ctia duong hd hép trén duoc thir
nghiém bing céch cho lon thé bang éng thong dudi khi quan va dat ap sut 4m tinh I -
50, -100 va -150 cm ngon nudce (cm H20) vao duong hod hép trén. Qu4 trinh nay lam
duong ho hap trén bi xep, ma c6 thé chinh né lam tc dudng khi va ap suét bi gidm trong
hé théng 6ng. Thir nghiém nay dugc tién hanh trude khi ding chét thir nghiém va tai cac
khoang thoi gian nhat dinh sau khi dung chat thir nghiém. Hop chét thir nghiém hitu

hiéu thoa dang co thé ngan ngira viéc bi xep ctia dudng hd hép trong pha ho hép.

Sau khi d6i tir viéc thé bang miii sang viéc thé qua dng thong dudi khi quan,

khong thé do bat ky hoat tinh EMG nao ctia co ludi-hau ¢ lon da dugc gay mé. Mot thi
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nghiém nita, tiép theo, xdc dinh 4p sut 4m tinh tai d6 bat diu hoat tinh EMG. Tri s6
ngudng nay, néu hop chét thir nghiém 1a hitu hiéu, sé chuyén dich sang tri s duong
hon. Twong tu, thir nghiém dugc tién hanh trude khi ding chét thu nghiém va tai cac
khoang thoi gian nhét dinh sau khi ding chét thir nghiém. Viéc dung ctia hop chit thir
nghiém c6 thé 14 trong miii, trong tinh mach, duéi da, trong mang bung hodc trong da

day.
C. Céc vi du thuc hién d6i voi duoc phém

Céc hop chat theo sang ché c6 thé dugc chuyén hoa thanh cac dang bao ché dugc

pham nhur sau:
Vién nén:
Thanh phén:

100 mg hop chét theo sang ché, 50 mg lactoza (monohydrat), 50 mg tinh bot ngd
(tw nhién), 10 mg polyvinylpyrolidon (PVP 25) (BASF, Ludwigshafen, Germany) va 2

mg magie stearat.
Khéi lvong vién nén 212 mg. Puong kinh 8 mm, béan kinh cong 12 mm.
San xuAt:

Hbn hop gém hop chét theo sang ché, lactoza va tinh bot duoc tao hat voi dung
dich PVP 5% trong nudc (trong lwong/trong lugng). Hat dugce 1am kho va sau do, duoc
tron voi magie stearat trong thoi gian 5 phat. Hon hop nay dugce nén €p sir dung may tao
vién nén thong thuong (xem dang vién nén trén day). Gia tri thiét lap duoc st dung cho

qua trinh nén nay 1a luc nén 15 kN.
Hon dich dung qua duong miéng:
Thanh phén:

1000 mg hop chét theo séang ché, 1000 mg etanol (96%), 400 mg Rhodigel® (gdm
xanthan tir FMC, Pennsylvania, USA) va 99 g nudc.
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10 ml hdn dich ding qua duong miéng tuong tmg vGi lidu don 100 mg hop chit

theo sang ché.
San xuat:

Rhodigel dugc tao hdn dich trong etanol; hop chét theo sang ché duge bd sung
vao hdn dich nay. Nudc duge bd sung trong khi khudy. Hon hop dugc khudy trong
khoang 6 gio cho tdi khi Rhodigel khéng con truong phong.

Dung dich dung qua dudng miéng:
Thanh phan:

500 mg hop chat theo sang ché, 2,5 g polysorbat va 97 g polyetylen glycol 400.
20 g dung dich dung qua duong miéng twong ung voi lidu don 100 mg hop chét theo

sang ché.
San xuat:

Hop chét theo sang ché duogc tao hdn dich trong hdn hop gbm polyetylen glycol
va polysorbat c6 kém theo khudy. Tiép tuc khudy cho dén khi hop chét theo sang ché

tan hoan toan.
Dung dich dung theo duong tinh mach:

Hop chét theo séng ché dugc hoa tan dén ndng do thap hon do tan bao hoa trong
dung moi chap nhan dugc vé mit sinh ly (ching han dung dich mudi dang truong, dung
dich glucoza 5% va/hodc dung dich PEG 400 30%). Loc v6 trung dung dich nay va

chuyén vao céc lo thudc tiém vé tring va khong chira chét gay sdt.
Dung dich dung qua dudong miii:

Hop chét ctia sang ché dugc hoa tan dén ndng do6 thip hon ndng do bio hoa trong
dung moéi chip nhan dugc vé mit sinh 1y (vi du nuée tinh khiét, dung dich dém phosphat,
dém xitrat). Dung dich nay c6 thé chira cac chit phu gia khac dé dang truong hod, dé

bao quan, dé diéu chinh do pH, dé cai thién do hoa tan va/hogc 1am on dinh.
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1. Hop chét ¢6 cong thuc (I):

@
trong do

vong Q 1a hé diaza di vong hai vong c6 cong thirc

N/ N/ N N
N N N N
/ / / /
% % , o kE , %%k , %%

ES
N /

Og'\l\**

trong d6 * dé chi lién két véi nhom CHR? lién ké va ** dé chi lién két voi

nhém carbonyl,
A la CH hoiac N,
R! 14 halogen, xyano, (C1-Cs)-alkyl, xyclopropyl hodc xyclobutyl

trong d6, (C1-Ca)-alkyl c6 thé dugc thé t6i ba 1an bang flo va xyclopropyl

va xyclobutyl c6 thé dugc thé t6i hai 1an bang flo,

R?  la hydro hodc metyl,
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la (C4-Co)-xycloalkyl trong d6 nhém CHz cua vong ¢o thé duoc thay thé
bang -O-,

1a nhom phenyl c6 cdng thitc (a), nhom pyridyl cé cong thire (b) hodc (¢)
hodc nhém azol ¢6 cong thire (d), (e) hodc (f)

R5 R7 R9A
H H = N NZ N
| | rRE (|
ok sk Hokok @\*** Y)\***
4 6 8
RO @ R ) R (@

9A
R 9A
R

Uy ¢

Y /
7%*** R v \ e
9B

R™ (o) (f)

trong d6, *** thé hién lién két v&i nhom carbonyl lién ké va
R*  la hydro, flo, clo, brom hodc metyl,
R> 14 hydro, flo, clo, brom, xyano, (C1-Cs)-alkyl hodc (C1-Cs)-alkoxy,

trong d6 (C1-Cs)-alkyl va (C1-C3)-alkoxy mdi nhom c6 thé dugc thé

t61 ba 1an bang flo,
R®  1a hydro, flo, clo, brom hodc metyl,

R7” 1a hydro, (Ci-C3)-alkoxy, xyclobutyloxy, oxetan-3-yloxy,
tetrahydrofuran-3-yloxy, tetrahydro-2H-pyran-4-yloxy, mono-(Ci-
Cs)-alkylamino, di-(C1-C3)-alkylamino hoac (Ci-Cs)-alkylsulfanyl,

trong d6 (C1-Cs)-alkoxy c6 thé dugc thé 1én dén ba 14n bang flo,
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12 hydro, flo, clo, brom, (C1-C3)-alkyl hodc (C1-Cs)-alkoxy,

R%A va R%B 1a gidng nhau hodc khac nhau va ddc 1ap véi nhau la hydro,

va

flo, clo, brom, (C1-Cs)-alkyl, xyclopropyl hodc (Ci-Cs)-alkoxy

trong do (C1-Cs)-alkyl va (C1-Cs)-alkoxy mdi nhom ¢6 thé dugc thé

t61 ba 1an bang flo,

la O hoac S,

12 nhém -OR'® hoidc -NR''R!? trong d6

R10

Rll

va

R12

hodc

1a (C1-Ce)-alkyl, (C4-Ce¢)-xycloalkyl hoac [(C5-Ce)-
xycloalkyl]metyl,

14 hydro hoic (C1-Cs)-alkyl

1a (C1-Ce)-alkyl, (C3-Ce)-xycloalkyl, phenyl hodc benzyl,
trong do, (C1-Ce)-alkyl co thé duoc thé t6i ba 1an bang flo,
va

trong d6 phenyl va nhom phenyl trong benzyl c6 thé duoc thé t6i
ba lan béng cac géc giéng nhau hoic khac nhau dugc lya chon tur
nhom g@)m flo, clo, metyl, etyl, triflometyl, metoxy, etoxy,

triflometoxy va (triflometyl)sulfanyl,
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R va R"? dugc gin két voi nhau va cling véi cac nguyén tr nito ma chiing
lién két, tao ra vong pyrolidin, piperidin, morpholin hodc

thiomorpholin,

va muoi, solvat va solvat cia muoi cua chung.

2. Hop chét c6 cong thire (I) theo diém 1, trong d6

vong Q la hé diaza di vong hai vong c6 cong thirc

hoac

R3

/>l= /* /* %
N N N N
N N N
% % / o N— s
* % R | kx

trong d6 * dé chi lién ket voi nhom CHR? lién ké va ** dé€ chi lién két véi

nhém carbonyl,
la CH,
1a flo, clo, brom, metyl, isopropyl, tert-butyl, xyclopropyl hodc xyclobutyl,

1a hydro,
la xyclobutyl, xyclopentyl hodc xyclohexyl

1a nhom phenyl c6 cong thic (a), nhém pyridyl c6 cong thire (b) hodc
nhom azol ¢6 cong thire (d), (e) hodc (f)
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7
5 R 9A
R R9A R
H
R T QN J=N
oo ek ok R Y/\k*** %***
4 6 9B
RO @ RO ) @ R™ o
RQA
N
L
Y skkk

(
trong do, *** thé hién lién két véi nhém carbonyl lién ké va
R*  1ahydro, flo hoic clo,
R’ 1a flo, clo, xyano, (Ci-C3)-alkyl, (Ci-Cs)-alkoxy hodc triflometoxy,
R® 14 hydro, flo, clo, brom hoac metyl,
R7  1a(Ci-Cs)-alkoxy, xyclobutyloxy hodc (Ci-Cs)-alkylsulfanyl,
trong do (C1-Cs)-alkoxy ¢o thé duogc thé t6i ba 1an bang flo,

R%A va R 1a gidng nhau hodc khéac nhau va ddc 1ap véi nhau 1a hydro,

clo, brom, (C1-Cs)-alkyl hoac xyclopropyl,
trong d6, (C1-Cs)-alkyl c6 thé duoc thé t6i ba 1an bang flo,
va
Y la O hodc S,
va mudi, solvat va solvat cua mudi ciia ching.
3. Hop chét c6 cong thire (1) theo diém 1 hodc 2, trong d6

vong Q 1a hé diaza di vong hai vong c6 cong thuc

-167-



36053

N

@@g

trong d6 * dé chi lién két v6i nhom CHR? lién ké va ** d€ chi lién két véi

nhom carbonyl,
A la CH,
R! 1a clo, brom, isopropyl hodc xyclopropyl,
R?  Ia hydro,
va
R3 1a xyclopentyl hodc xyclohexyl,
hodc

R®  la nhom phenyl ¢6 cong thitc (a), nhom pyridyl c6 cong thirc (b) hodc
nhom azol c6 cong thie (d), (e) hodc (f)

RQA
pauy
Y
9B
(d) R (e
RQA
N
R |
Y *kk

(M
trong do6, *** thé hién lién két v6i nhom carbonyl lién ké va

R*  lahydro, flo hodc clo,
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R’  1aflo, clo, metyl, isopropyl, metoxy hodc etoxy,
R® 14 hydro, flo, clo, brom hoac metyl,

R’  la metoxy, diflometoxy, triflometoxy, isopropoxy, xyclobutyloxy

hodc metylsulfanyl,

R%A va R%® 1a giéng nhau hodc khac nhau va doc 14p véi nhau la hydro,

metyl, triflometyl, etyl, isopropyl hodc xyclopropyl,
va
Y la O hodc S,
va mudi, solvat va solvat cua mudi cta chung.

4. Hop chét c6 cong thirc (I) theo diém 1, trong d6 hop chét nay la (5-{[2-(4-
clophenyl)imidazo[l,2-a]pyrimidin—3-yl]metyl}—2,5-diazabixyclo[2.2.2]oct-2—yl)(3-
flo-6-metoxypyridin-2-yl)metanon (chét ddng phan dbi anh 2) c6 cong thire:

N N

q/ Cl

5. Hop chat c6 cong thire (I) theo diém 1, trong d6 hop chat nay 1a (3-flo-6-
metoxypyridin-2-y1)(3-{[2-(4-isopropylphenyl)imidazo[1,2-a] pyrimidin-3-yl]metyl}-
3,8-diazabixyclo[3.2.1]oct-8-yl)metanon c6 cong thirc:
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NN CH,

"
QUaBah

6. Hop chét c6 cong thiac (I) theo diém 1, trong d6 hop chét nay la ((3-clo-6-
metoxypyridin-2-y1)(3-{[2-(4-isopropylphenyl)imidazo[ 1,2-a]pyrimidin-3 -yl]metyl}-

3,8-diazabixyclo[3.2.1]oct-8-yl)metanon c6 cong thirc:

N N CH,

’
K/T/
X CH,

N
\
Cl

(@)

7. Quy trinh diéu ché hop chét c6 cong thirc (I) nhu duge x4c dinh trong cac diém tir 1
dén 3 trong do gbc R? 1a hydro, khac biét & chd, hop chét c6 cong thire (IT)

N N A
77 7 R
~ _N Y -
© (D
trong d6 A va R! dwgc xac dinh nhu trong céc diém tir 1 dén 3

duoc cho phan ing, v6i sy c6 mat cia chéat khtr thich hop,

[A] v6i hop chét c6 cong thire (I11)
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H
N,
o
~
(I11)

trong d6 R3 va vong Q dugc xac dinh nhu trong cac diém tir 1 dén 3

dé tao ra hop chét co6 cong thirc (I-A)

© (I-A)
trong do A, R!, R® va vong Q c¢6 nghia nhu duogc xac dinh & trén
hoac

[B] vé6i hé diaza di vong hai vong dugc bao vé c6 cong thirc (IV)

V)
trong d6, vong Q nhu dugc xac dinh trong cac diém tir 1 dén 3
va

PG 13 nhém bao vé amino thich hop, vi du tert-butoxycarbonyl,

benzyloxycarbonyl hodc (9H-fluoren-9-ylmetoxy)carbonyl

trude tién dé tao ra hop chit c6 cong thuc (V)

-171-



36053

PG
V)
trong do A, PG, R! va vong Q ¢6 nghia nhu dugc x4c dinh ¢ trén,

tiép theo, nhom bao vé PG dugc tach ra va hop chét thu duogc c6 cong thirc

(VD)

" (VD)
trong d6 A, R! va vong Q c6 nghia nhur dugc xéc dinh ¢ trén
sau d6 dugc phan tng, tuy thudc vao dinh nghia cu thé vé géc R3,
[B-1] voi axit carboxylic ¢6 cong thirc (VII)
0]
R*~ SoH (VID)

trong do

R32 1a (C4-Ce)-xycloalkyl trong d6 nhom CH» cua vong ¢ thé duoc
thay thé bang -O-, hodc 1a nhom phenyl c6 cong thic (a), nhém
pyridyl c¢6 cong thire (b) hodc (c) hodc nhém azol c6 cong thirc

(d), (e) hogc (f), nhu duge mb ta trong céc diém tir 1 dén 3,
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vé6i su kich hoat ciia nhom chire axit carboxylic trong hop chit c6 cong
thirc (VII), hodc dugc phan ing véi clorua axit trong tmg ¢6 cong thirc

(VIII)

)

3A
R €l v
trong d6 R ¢6 nghia nhu dugc néu trén day

dé tao ra hop chét c6 cong thirc (I-B)

(I-B)

trong d6 A, R!, R** va vong Q c6 nghia nhu dugc xé4c dinh & trén
hodc
[B-2] voi cloroformat hodc carbamoyl clorua cé cong thirc (IX)

@]
R ¢l IX)
trong do
R3B 12 nhém -OR!? ho#c -NR!4R!? trong d6
R0 va R!2 ¢ nghia nhu duge x4c dinh trong cac diém tir 1 dén 3

va
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R!A ¢6 nghia nhu duge xac dinh doi v6i R'! nhu dugc néu trong

céc diém tir 1 dén 3, nhung khong phai 12 hydro,

dé tao ra hop chét co cong thirc (I-C)

° (1-C)
trong d6 A, R!, R®® va vong Q c6 nghia nhu duge xac dinh & trén
hodc
[B-3] véi isoxyanat c¢6 cong thirc (X)
R'Z-N=C=0 )
trong d6 R!2 ¢6 nghia nhu dugc x4c dinh trong cac diém tir 1 dén 3

dé tao ra hop chét c6 cong thirc (I-D)

° (I-D)

trong d6 A, R!, R!? va vong Q c6 nghia nhu duoc xéac dinh ¢ trén
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va céc hop chét c6 cong thic (I-A), (I-B), (I-C) va (I-D) thu duge nhu vay dugce
tach tuy y thanh cac chét ddng phan ddi anh va/hodc cac chét dong phan khong
dbi quang ctia chiing va/hodc duoc chuyén d6i tuy ¥ bang (i) cac dung moi
va/hoic (i) cac axit thich hgp thanh céc solvat, mudi va/hodc solvat cua mubi

cta ching.

8. Thubc chira hop chét theo didm bét k¥ trong sb céc diém tir 1 dén 6 két hgp v6i mot

hodc nhiéu ta duoc tro, khong doc, duge dung.

9. Thubc chira hop cht theo didm bét ky trong s6 céc diém tir 1 dén 6 két hop v6i mot
hodc nhiéu hoat chit khac duoc chon tir nhém bao gbm chat kich thich ho hép, hop chét
hudéng than kinh, chét e ché tai hép thu serotonin, chét chéng trAm cam noradrenalin,
serotonin va ba vong, chét kich thich sGC, chit dbi khang thu thé corticoit khoang, thudc

khang viém, chat diéu bién mién dich, chat (rc ch¢ mien dich va chat gay doc té bao.

-175-





