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Linh vue k§ thuit dwge dé cap

Sang ché @& cap dén hop chit heteroaryl hai vong hitu dung 1am chit diéu bién
gamma-secretaza, viéc san xut hop chit nay, dugc phdm chira hop chét nay va str dung
ching lam dugc phém dé diéu trj trj liéu va/hodc phong ngira bénh lién quan dén tich tu
B-amyloit trong ndo, nhu bénh Alzheimer, bénh mach mdu do tich tu tinh bdt & nao,
bénh xuét huyét ndo di truyén di cing bénh thoai héa dang tinh bdt kiéu Dutch
(HCHWA-D), bénh sa st trf tué do nhidu 4 nhdi mau, bénh sa st tri tu¢ chén thuong

n&o va hoi chung Down.

Tinh trang ki thuit ctia sang ché

Bénh Alzheimer (Alzheimer’s disease - AD) 14 nguyén nhan phd bién nhat cta
bénh sa sut tri tué trong cudc séng vé sau. V& mit bénh ly, AD duoc dic trung bdi su
tich tu cua amyloit trong mang ngoai bao va ddm roi soi than kinh ndi bao trong néo.
Mang amyloit chti yéu bao gdm peptit amyloit (peptit AB) khoi ngudn tir protein tién
than amyloit B (APP) qua mdt loat cac budc phan cit proteolytic. Mot s6 dang APP da
dugc xac dinh, trong d6 phong phu nhét 13 protein c6 do dai 1a 695, 751 va 770 axit
amin. Tét ca ching déu bat ngudn tir mot gen thdng qua qué trinh cit n6i khac nhau.
Peptit AB cé ngudn gdc tir cling mdt ving ctia APP.

Peptit AP duoc san xudt tir APP thong qua hoat dong tudn tu clia hai enzym
proteolytic goi 1a B- va y-secretaza. B-secretaza phan cit 1an dau trong ving ngoai bao
ctia APP ngay bén ngoai ving xuyén mang (TM) dé tao ra manh dau C ctia APP (CTFp)
chira viing TM va ving té bao chét. CTFp 14 co chit y-secretaza phan cit & mot sb vi tr
1in k& trong TM & tao ra peptit A va manh té bao chét. Nhidu phan cét proteolytic
trung gian boi y-secretaza dan dén viéc peptit AB c6 nhiéu do dai chudi khac nhau, vi
du AB38, AB40 va AB42. Peptit sau dugc coi la peptit amyloit gdy bénh bdi vi nd ¢6 xu
hudng manh tao thanh chét tich tu gay doc than kinh. p-Secretaza 1a aspartyl proteaza
dién hinh.

y-Secretaza la phirc hop ¢6 khéi Iwong phan tir 16n bao gbm bén tiéu don vi thiét

yéu: presenilin (PS, bao gbém PS1 va PS2), nicastrin, tiéu don vi khiém khuyét hong
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trude 1 (APH-1), va tiéu don vi tang cuong presenilin 2 (PEN-2). CAu tric nguyén tr
clia y-secretaza cia ngudi ¢ d6 phan giai 3,4 A d3 duge cong bd (X. Bai, C. Yan, G.
Yang, P. Lu, D. Ma, L. Sun, R. Zhou, S. H. W. Scheres, Y. Shi, Nature, 525 (2015), 212
—217). Presenilin mang ving xuc tac va 1a nhém aspartyl proteaza khéng dién hinh phan
cit co chét cua ching trong TM va chinh 13 protein mang polytopic. Cac thanh phan
thiét yéu khac cta y-secretaza, nicastrin va san pham ctia gen aphl va pen-2 dugc cho
12 chiu trach nhi€ém ddi voi viée nhan dién va tuyén chon co chét. Céc co chét dugc cong
nhén ddi voi y-secretaza 1a APP va protein cua ho thu thé Notch, tuy nhién, y-secretaza
cb d6 dic hidu co chit khong nhay va nhiéu protein mang khac khong lién quan dén
APP va Notch d3 dugc ghi nhén 14 dugc phin cat boi y-secretaza in vitro.

Hoat tinh y-secretaza 13 hoan toan can thiét d san xuét peptit AB. Diéu nay da
dugc chung minh bing ca phuong phap di truyén hoc, tirc 1a cat bo cac gen presenilin
va bang hop chét trc ché khdi luong phan tir nho. Theo gia thiét phan tAng amyloit dbi
v6i AD, viée san xuét va tich tu AP la nguyén nhan cudi cling gy bénh. Do do, viéc lua
chon va uc ché hiéu luc cua y-secretaza dugc cho la ¢6 thé hiru dung trong viéc ngén
ngura va didu tri AD.

Phuong phap diéu tri thay thé 14 didu bién hoat tinh y-secretaza dan dén viéc giam
mot cach chon loc sy san xudt AP42. Viéc nay lam tang dang ddng dang AP ngén hon,
nhu AB38, AP37 hodc dang khéc, ma khdng c6 hodc giam kha ning tich tu va tao thanh
mang, va khong hodc it gdy doc than kinh. Hop chét didu bién hoat tinh y-secretaza bao
gbm thuc chdng viém khong chtra steroit (NSAID) va chét tuong tu lién quan (Weggen
et al., Nature, 414 (2001) 212-216).

Nhiéu tai liéu mo ta kién thtrc hién nay vé viée didu bién y-secretaza, nhu céc
cdng bb sau:

Morihara et al., J. Neurochem., 83 (2002), 1009-12

Jantzen et al., J. Neuroscience, 22 (2002), 226-54

Takahashi et al., J. Biol. Chem., 278 (2003), 18644-70

Beher et al., J. Biol. Chem., 279 (2004), 43419-26

Lleo et al., Nature Med., 10 (2004), 1065-6

Kukar et al., Nature Med., 11 (2005), 545-50

Perretto et al., J. Med. Chem., 48 (2005), 5705-20

Clarke et al., J. Biol. Chem., 281 (2006) 31279-89
2
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Stock et al., Bioorg. Med. Chem. Lett., 16 (2006) 2219-2223

Narlawar et al., J. Med. Chem., 49 (2006) 7588-91

Ebke et al., J. Biol. Chem., 286 (2011) 37181-86

Oehlich, Gijsen et al., J. Med. Chem., 54 (2011), 669 — 698

Li et al., Biochemistry, 52 (2013), 3197 - 3216

Hall et al., Progress in Med. Chem., 53 (2014) 101-145

Bursavich et al., J. Med. Chem., 59 (2016).

Do d6, diu bién hoat tinh y-secretaza 1a 1i¢u phép tri liéu hira hen dé diéu tri hoic
ngin nglra cac bénh li€n quan dén tich tu B-amyloit trong néo, nhu bé¢nh Alzheimer,
bénh mach méu do tich tu tinh bdt & néo, bénh xuit huyét néo di truyén di cing bénh
tho4i hoa dang tinh bot kiéu Dutch (HCHWA-D), bénh sa sut tri tu¢ do nhidu 4 nhoi
mau, bénh sa sut tri tué chin thuong ndo va hdi chimg Down.

C6 nhu ciu d6i véi hop chét, duogc phﬁm, diéu tri va liéu phap méi dé didu tri
bénh va rdi loan lién quan dén sy tich tu B-amyloit trong ndo. Do d6, myc dich cta sang
ché 13 tim ra hop chit hitu dung trong diéu tri hodc ngan nglra hodc cai thién bénh va roi

loan ndy c6 cac dc tinh tri ligu dugc cai thién.

Ban chit k§ thuit cia sing ché

Déi tuong thi nhét ctia sang ché 13 hop chét c6 cong thic (I):

R,
N
\« N o
H N-N N,
meo

trong do:

R!  lahalogen, alkyl thap, alkyl thap dugc thé béng halogen, alkoxy thap, hoic alkoxy
thip dugc thé bang halogen,
va cac R! ¢6 thé khac nhau néu n = 2 hodc 3;

m béng 1 hoic 2;

n béng 1, 2 hodc 3;

Ar 13 nhém heteroaryl ¢6 sdu canh, dugc chon tur
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R3
RZ , R2 , R2

R?  lahydro, halogen, alkyl thap, alkyl thip duoc thé bang halogen, hodc alkoxy thap;
R?®  lahydro hodc halogen;

trong do:

hodc mudi duge dung clia chung.
Déi tugng khac ciia sang ché 1 quy trinh didu ché hop chét ¢6 cong thie (T) nhu
duoc mo ta trong ban mo ta nay, bao gdm budc cho hop chit 5
(GON

Br N\
\«_N o

N

N S
Ar~ NH,

H 6

phéan tng v6i amin 6

trong d6 Ar, R, n va m nhu duge mo ta trong ban moé ta nay, d& tao ra hop chét c6 cong
thire (I) da néu, va néu mudn, chuyén héa hop chét thu duoc thanh mudi duge dung ctia
ching.

Déi tugng khic cua sang ché 14 hop chét c6 cong thie (I) nhu duge mo6 ta trong
ban mé ta nay, khi dugc san xuét theo quy trinh dugc mo ta trong ban mo ta nay.

Déi tuong khic cua sang ché 12 hop chét c6 cong thie (I) nhu duge mo6 ta trong
ban md ta ndy, dé sir dung 1am chét c6 hoat tinh trj liéu.

Déi tugng khac cua sing ché 1a dugc phdm chira hop chit c6 cong thirc (1) nhu
duoc mo ta trong ban mo ta nay va chit mang khéng c6 tac dung tri lidu.

Péi tugng khic cla sang ché 14 hop chat c6 cong thirc (I) nhu duge md ta trong
ban mo ta nay dé str dung trong diéu tri tri liéu va/hodc phong ngira bénh Alzheimer,

bénh mach méu do tich tu tinh bdt & ndo, bénh xudt huyét ndo di truyén di ciing bénh

4/52



47384

thodi héa dang tinh bot kidu Dutch (HCHWA-D), bénh sa stt trf tu¢ do nhiéu 6 nhoi
mau, bénh sa sut tri tué chin thuong néo, hodc hdi chirng Down.

Pi tuong khéc clia sang ché 13 str dung hop chat c6 cong thire (I) nhur duge mo ta
trong ban mo ta nay d& didu tri tri liéu va/hodc phong ngira bénh Alzheimer, bénh mach
mau do tich tu tinh bdt & ndo, bénh xuét huyét ndo di truyén di cung bénh thodi hoa dang
tinh bét kidu Dutch (HCHWA-D), bénh sa sut tri tué do nhiéu 6 nhdi méu, bénh sa sut
tri tué chan thuong néo, hodc hoi chimg Down.

Ddi tuong khéc clia séng ché 13 str dung hop chat c6 cong thire (T) nhur duge mo ta
trong ban mo ta nay dé diéu ché dugc phdm dé diéu tri tri liéu va/hodc phong nglra bénh
Alzheimer, bénh mach mau do tich tu tinh bt & ndo, bénh Xuét huyét ndo di truyén di
cung bénh thoai hoa dang tinh bt kiéu Dutch (HCHWA-D), bénh sa sut tri tu¢ do nhiéu
8 nhdi mau, bénh sa sut tri tué chin thuong nfo, hodc hoi chimg Down.

Déi tugng khic cla sang ché 14 phuong phép diéu tri va/hodc phong ngira bénh
Alzheimer, bénh mach méu do tich tu tinh bdt & ndo, bénh xuét huyét ndo di truyén di
cung bénh thoai héa dang tinh bt kiéu Dutch (HCHWA-D), bénh sa sut tri tu¢ do nhiéu
8 nhdi méu, bénh sa stt tri tué chén thuong ndo, hodc héi chimg Down, phuong phap
nay bao gdm budc dung lugng cho tic dung diéu tri ctia hop chét ¢ cong thuc (I) nhu

dugc mo ta trong ban mo ta nay.

MO ta chi tiét sang ché

Céc dinh nghia sau day vé cac thuét ngft chung duoc st dung trong phin mo ta
nay dugc 4p dung khong phan biét liéu cac thuat nglr duoc dé cap xuit hién mdt minh
hozic duogc két hop véi cac nhém khéc.

Thuét ngtt "alkyl thip", ding m¢t minh hozc duoc két hop v6i cac nhom khac,
dung dé chi nhom alkyl mach thing hodc mach phan nhanh no, c6 mét hodc nhiéu nhéanh,
trong d6 nhom alkyl nhin chung bao gdm tir 1 &én 7 nguyén tir cacbon (“Ci7-alkyl”), vi
du, metyl (Me), etyl (Et), propyl, isopropyl (i-propyl), n-butyl, i-butyl (isobutyl), 2-butyl
(sec-butyl), t-butyl (tert-butyl), isopentyl, 2-etyl-propyl, 1,2-dimetyl-propyl va nhém
twong tu. Nhém alkyl thp cu thé c6 tix 1 dén 4 nguyén tir cacbon (“Ci4-alkyl”).

Thuat ngit "alkyl thip dugc thé bang halogen” c6 nghia 1a nhém alkyl nhu dugc
xac dinh & trén, trong do it nh4t mot nguyén tir hydro duoc thay thé boi halogen, vi du
CF3;, CHF,, CH,F, CHFCFs, CH,CHF2, CH2CHoF, CH2C(CH3)CF3, CHa2CF2CF3,
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CH(CF3),, CH2CF3, (CH2)2CF3, (CH2)3CF3, CH(CH3)CF3, CF,CF3, va nhom tuong tu.
Nhém duge vu tién 1a CFs.

Thuét ngit “alkoxy”, dimg mdt minh hodc dugc két hop, c6 nghia la nhém ¢
cong thie alkyl-O- trong d6 thuét nglt "alkyl" c¢6 nghia nhu dugce néu trude do, nhu
metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy va tert-butoxy.
“Alkoxy” cu thé 1a metoxy va tert-butyloxy.

Thuat ngit “alkoxy thip dugc thé bang halogen” c6 nghia 12 nhém alkoxy thap
nhu dugc x4c dinh & trén, trong do it nh4t mdt nguyén t hydro duoc thay thé boi
halogen.

Céc thuét ngit “halogen” hodc “halo”, ding mot minh hoac dugc Kkét hop, ¢
nghfa 12 flo, clo, brom hodc iot va cu thé 14 flo, clo hodc brom, cu thé hon 14 flo va clo.
Thuat ngit “halo”, dugc két hop véi mot nhom khéc, ¢ nghia la viéc thé nhém d4 néu
véi it nhat mot halogen, cu thé 1 dugc thé voi tir mot dén nam halogen, cu thé 13 tir mot
dén bdn halogen, tirc 13, mét, hai, ba hodc bdn halogen.

Thuat ngt “mudi duoc dung” dung dé chi mubi van gift lai dugc hiéu qua va déc
tinh sinh hoc ctia cac bazo ty do hodc axit tw do, ma khong c6 hiéu qua hodc dic tinh
sinh hoc khong mong mudn khac. Cac mudi duoc tao ra véi axit vo co nhu axit clohydric,
axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, cu thé 1a axit clohydric, va
axit hiru co nhur axit axetic, axit propionic, axit glycolic, axit pyruvic, axit oxalic, axit
maleic, axit malonic, axit sucxinic, axit fumaric, axit tartaric, axit xitric, axit benzoic,
axit xinamic, axit mandelic, axit metansulfonic, axit etansulfonic, axit p-toluensulfonic,
axit salixylic, N-axetylxystein.

Céc mudi duoc dung dwoc wu tién cu thé clia céc hop chét ¢6 cong thic (I) 1a
mudi cta axit clohydric, axit bromhydric, axit sulfuric, axit phosphoric va axit
metansulfonic.

Thuét ngit “nhém bao vé&” (protective group - PG) c6 nghia la nhém phong bé
chon loc vi trf phan Umg trong hop chét da chitc dé phan timg hoa hoc ¢6 thé duoc thuc
hién mdt cach c6 chon loc & vi tri phan tng khéng duogc bao vé khac theo nghia thong
thuong lién quan dén no trong héa hoc téng hop. Nhom bao vé cd thé duoc loai bd &
thoi diém thich hop. Nhom bao vé vi du 1a nhom bao vé& amino, nhém bao vé cacboxy
hodc nhém biao vé hydroxy. Nhéom bao v€ cu thé 13 tert-butoxycacbonyl (Boc),
- benzyloxycacbonyl (Cbz), florenylmetoxycacbonyl (Fmoc) va benzyl (Bn). Nhoém bao
6
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vé cu thé khac 14 tert-butoxycacbonyl (Boc) va florenylmetoxycacbonyl (Fmoc). Nhém
bao vé cu thé hon 13 tert-butoxycacbonyl (Boc). Nhém béo v€ vi du va ung dung cta
cac nhom nay trong tbng hop hitu co duge md ta trong, vi du, “Protective Groups in
Organic Chemistry” boi T. W. Greene va P. G. M. Wutts, 5th Ed., 2014, John Wiley &
Sons, N.Y.

Céc thuat ngtt “nguyén tir cacbon bét ddi xtmg” va “tdm bét dbi xtmg” c6 nghia
1a nguyén tir cacbon ¢6 bén nhém thé khac nhau. Theo quy udc Cahn-Ingold-Prelog,
nguyén tr cacbon bét déi xtng c6 thé c6 cAu hinh "R" ho#c "S".

Cac chit viét tit dudi ddy dugc st dung trong ban md ta nay:
Boc = tert-butyloxycacbonyl, CAS RN = sb ding ky hoa chit, DCM = diclometan,
DIPEA = N,N-diisopropyletylamin, EtOAc = etyl axetat, EtOH = etanol, FCS = huyét
thanh thai bd, h = (c4c) gid, Hal = halogen, HPLC = sic ky léng hiéu nang cao, IMDM
= mdi trudng Dulbecco dugc bién dbi Iscove, MeCN = axetonitril, MeOH = metanol,
Me2SO = dimetylsulfoxit (DMSO), min = (c4c) phut, mL = mililit, pL = microlit, MS =
khéi phd, NaOMe = natri metoxit, NaBuO = natri tert-butyloxit, nBuLi = n-butyllithi,
NEt; = trietylamin (TEA), NMP = N-metyl-2-pyrolidon, OAc = Axetoxy, Pdx(dba)z =
tris(dibenzylidenaxeton)dipaladi(0), p-TsOH = axit p-toluensulfonic, R = nhém bét ky,
RT = nhiét d6 phong, sat. aq. sol. = dung dich chita nudc béo hoa, tBuXPhos = 2-di-
tert-butylphosphino-2',4',6"-triisopropylbiphenyl, TEA = trietylamin, TFA = axit
trifloaxetic, THF = tetrahydrofuran, THP = tetrahydropyran.

Hop chét theo sang ché
Theo khia canh th nhat, sang ché d& xuét hop chit c6 cong thirc (I)

RY),

HH
Ar ’N\\/’&/N N\
\« o
; N_N\,d
m @,

trong do

R!  lahalogen, alkyl thép, alkyl thip duoc thé bang halogen, alkoxy théap, hoic alkoxy
thip duogc thé bang halogen,
va céc R! ¢6 thé khéac nhau néu n = 2 hoc 3;

m bang 1 hodc 2;

7152



47384 g/52

n béng 1, 2 hoac 3;

Ar 13 nhém heteroaryl cé sau canh, dugc chon tur
N
T T
Na N N
R3
R? R2 R?
b b

R?  lahydro, halogen, alkyl thap, alkyl thap duoc thé bang halogen, hodc alkoxy thap;
R3> 14 hydro hodc halogen;

trong do

hodc mubi duge dung cua ching.
Theo mot phuong an, sang ché d xuét hop chit c6 cong thire (I) nhu dugc md ta

trong ban mé ta nay, trong d6 hop chét c6 cong thic (I) 1 hop chét ¢6 cong thic (Ta):

R,

HH
Ar’Nv&,N AN
I o
H N-N
\/d)m (Ia)

trong 6 R!, m, n va Ar nhu dugc xéac dinh & trén.
Theo mot phuong an, sang ché @& xuét hop chét c6 cong thirc (I) nhu duge mo ta

trong ban md ta nay, trong d6 hop chét c6 cong thic () 1a hop chét ¢6 cong thirc (Ib):

WHH :

H N-N

R",

(0]
m- (Ib)

trong d6 R!, m, n va Ar nhu duoc xac dinh & trén.
Theo mot phuong 4n, R! 13 halogen.
Theo phuong 4n wu tién, R! 12 flo hodc clo.

Theo mot phuong 4n, n béang 2 hoic 3.
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Theo phuong an wu tién, sang ché d xuit hop chat c6 cong thire (I) nhu dugc md

t4 trong ban md ta ndy, trong d6 Ar 1a nhém heteroaryl ¢ sau canh, dugc chon tir

= I (/N [\ij =
R3
R? R? R?
trong do
R?  laalkyl thép hoic alkoxy thép;
R3 13 hydro.

Theo phuong an uu tién khac, sang ché @ xuét hop chit c6 cong thie (I) nhu

dugc md ta trong ban mo ta nay, trong d6 Ar la nhém heteroaryl ¢é sau canh, dugc chon

tur
N
~ ~ Y
Na Nx | Nx
R3
R2 R2 R?
9 M
trong d6

R? 13 metyl hodc metoxy;

R?>  lahydro.

Theo phuong an uu tién khac, sang ché @ xuét hop chit ¢6 cdng thie (I) nhu
duoc mb ta trong ban md ta nay, trong do:
R! 13 halogen;
m béng 1 hoac 2;
n béng 2 hoéc 3;

Ar 1a nhém heteroaryl cé sdu canh, dugc chon tur:

=z 72 N=

T

NS N NS
R3

R2 R2 R?

trong do:
R2 1 alkyl thAp hodc alkoxy thap;
R3> 13 hydro.
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Theo phuong an uu tién khac, sang ché @ xuét hop chit ¢6 cong thire (1) nhu
duge mo ta trong ban md ta nay, trong do:
R! 13 flo hoic clo,
m béng 1 hoic 2;
n bang 2 hoic 3;

Ar 14 nhém heteroaryl ¢6 séu canh, duoc chon tur

=z z N~

T T

NS NS NS
RS

R2 R2 2

trong do
R?  la metyl hodc metoxy;
R?  lahydro.

Hop chét c6 cong thite () ¢6 thé chita mot s6 tam bét ddi xtmg va c6 thé c6 mat
& dang dong phan d6i quang tinh khiét v& mit quang hoc, hdn hop cua ddng phan d6i
quang nhu, vi du, raxemat, hdn hop ctia ddng phan khong d6i quang, raxemat ddng phan
khong dbi quang hodc hdn hop clia raxemat ddng phan khong dbi quang.

Theo phuong 4n uu tién khdc, sang ché @ xuét hop chit c6 cong thuc (I) nhu
duge md ta trong ban mo ta nay, dugc chon tir
(9R)-9-(2,3-diflophenyl)-N-[(1R,5S)-3 -(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2.1 ]
octan-8-yl]-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9S)—9-(2,3-diﬂophenyl)—N-[(1R,5S)-3-(6-metoxypyridazin—4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9R)-9-(2,4-diflophenyl)-N-[(1R,5 S)-3-(6-metoxypyridazin-4-yl)-3-
azabixyclo[3.2.1]octan-8-yl1]-5 ,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-
amin;
(98)-9-(2,4-diflophenyl)-N-[(1R,5S)-3 -(6-metoxypyridazin-4-yl)-3 -azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9R)-9-(2,3-diflophenyl)-N-[(1R,5S)-3 -(6-metylpyrimidin-4-y1)-3 -azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;
(98)-9-(2,3-diflophenyl)-N-[(1R,5S)-3 -(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2. 1]
octan-8-yl]-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1,4]oxazepin-2-amin;

10



47384

(9R)-9-(3,5-diflophenyl)-N-[(1R,5 S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-¢][1 ,4Joxazepin-2-amin;
(9S)-9-(3,5-diflophenyl)-N-[(1R,5S)-3-(6-metylpyrimidin-4-yl)-3 -azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9R)-9-(2,4-diflophenyl)-N-[(1R,5S)-3-(6-metylpyrimidin-4-yl)-3 -azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-¢][1 ,4]oxazepin-2-amin;
(9S)-9-(2,4-diflophenyl)-N-[(1R,5S)-3-(6-metylpyrimidin-4-yl)-3 -azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;
(9R)-9-(3,5-diflophenyl)-N-[(1R,5 S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(99)-9-(3,5-diflophenyl)-N-[(1R,58)-3 -(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4Joxazepin-2-amin;
(9R)-N-[(1R,5S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2. 1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4Joxazepin-2-amin;
(9S)-N-[(1R,5S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2. 1]Joctan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9R)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metylpyridazin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1,4]oxazepin-2-amin;
(9S)-9-(3-clo-S-ﬂo-phenyl)-N-[(1R,5S)-3—(6-metylpyridazin—4-yl)-3 -azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;
(9R)-N-[(1R,58)-3-(6-metylpyridazin-4-yl)-3-azabixyclo[3.2. 1]octan-8-yl1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1.4] oxazepin-2-amin;
(9S)-N-[(1R,5 S)-3-(6-metylpyridazin-4-yl)-3-azabixyclo[3.2. 1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9R)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(95)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5, 1-c][1,4]oxazepin-2-amin;
(8R)-8-(3-clo-5-flo-phenyl)-N-[(1R,5S)-3 -(6-metoxypyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c] [1,4]oxazin-2-amin;
(8S)-8-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-6,8-dihydro-5H-[1,2,4]triazolo[5,1 -c][1,4]oxazin-2-amin;
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(8R)-N-[(1R,5S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2.1 Joctan-8-yl1]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;
(8S)-N-[(1R,5S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2. 1Joctan-8-yl1]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;
(8R)-8-(3-clo-5-flo-phenyl)-N-[(1R,55)-3 -(6-metylpyrimidin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;
(8S)-8-(3-clo-5 -flo-phenyl)-N-[(1R,5S)-3-(6-metylpyrimidin-4-y1)-3 -azabixyclo
[3.2.1]octan-8-yl1]-6,8-dihydro-5H-[1,2,4]triazolo[5,1 -c][1,4]oxazin-2-amin;
(8R)-N-[(1R,5S5)-3 -(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2.1]octan-8-y1]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;
(8S)-N-[(1R,55)-3 -(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2. 1]octan-8-yl1]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;
(8R)-8-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1]
octan-8-yl]-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4Joxazin-2-amin;
(8S)-8-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1]
octan-8-yl]-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;
(8R)-N-[(1R,5S)-3 -(2-metoxy-4-pyridyl)-3-azabixyclo[3.2. 1]octan-8-yl]-8-(2,3,4-
triflopheny1)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;
(8S)-N-[(1R,5S)-3-(2-metoxy-4-pyridyl)-3 -azabixyclo[3.2.1]octan-8-yl]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4Joxazin-2-amin;
(9R)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[ 1 ,2,4]triazolo[5,1-c][1,4]oxazepin-2-amin;
(9S)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo
[3.2.1]octan-8-yl1]-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1,4]oxazepin-2-amin;
(9R)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][ 1 ,4]oxazepin-2-amin;
(9S)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c] [1,4]oxazepin-2-amin;
(9R)-N-[(1R,5 S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2. 1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1 -c][1,4]oxazepin-2-amin;
(9S)-N-[(1R,58)-3 -(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1 Joctan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c] [1,4]oxazepin-2-amin;
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(9R)-N-[(1R,5S)-3-(6-metylpyrimidin-4-y1)-3 -azabixyclo[3.2.1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1 -c][1,4]oxazepin-2-amin;

(9S)-N- [(1R,5S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2. 1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1 -c][1,4]oxazepin-2-amin;

hodc mudi duge dung cuia ching.

Theo phuong 4n uu tién khac, sang ché d& xuit hop chét c6 cong thic (I) nhu
duoc md ta trong ban mo ta nay, dugc chon tur
(9R)-N—[(1R,SS)-3-(6-metoxypyridazin—4-yl)-3-azabixyclo [3.2.1]octan-8-y1]-9-(2,3,4-
triﬂophenyl)-S,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9S)-N-[(1R,5S)-3 -(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2. 1]octan-8-y1]-9-(2,3,4-
triflopheny1)-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1,4]oxazepin-2-amin;

(9R)-9-(3 -clo-S-ﬂo-phenyl)-N-[(1R,5S)-3-(6-metylpyridazin—4-yl)-3-azabixyclo [3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5 ,1-c][1,4]Joxazepin-2-amin;
(9S)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metylpyridazin-4-yl)-3 -azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5, 1-c][1,4]oxazepin-2-amin;
(9R)-N-[(1R,5S)-3—(6-metylpyridazin—4-y1)—3-azabixyclo [3.2.1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1 2, 4]triazolo[5,1-¢][1,4]oxazepin-2-amin;
(9S)-N-[(1R,55)-3 -(6-metylpyridazin-4-y1)-3 -azabixyclo[3.2.1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9R)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metoxypyridazin-4-yl)-3 -azabixyclo
[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1 ,4Joxazepin-2-amin;
(9S)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metoxypyridazin—4-yl)-3-azabixyclo
[3.2. 1Joctan-8-y1]-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(8R)-N- [(lR,5S)-3-(6-metylpyrimidin-4-yl)-3 -azabixyclo[3.2.1]octan-8-y1]-8-(2,3,4-
triflopheny1)-6,8-dihydro-5SH-[1 ,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;

(8S)-N- [(1R,5S)-3-(6-mety1pyrimidin—4—yl)-3-azabixyclo[3 .2.1]octan-8-y1]-8-(2,3,4-
triflophenyl)-6,8-dihydro-SH-[1 ,2,4]triazolo[5,1-c][1,4]oxazin-2-amin;
(8R)-N-[(1R,5S)-3 -(2-met0xy-4-pyridyl)-3-azabixyclo [3.2.1]octan-8-y1]-8-(2,3,4-
triflopheny1)-6,8-dihydro-SH-[1 ,2,4]triazolo[5,1-c][1,4]oxazin-2-amin;
(8S)-N-[(1R,5S)-3 -(2—metoxy-4-pyridyl)-3-azabixyclo [3.2.1]octan-8-yl1]-8-(2,3,4-
triflopheny1)-6,8-dihydro-5H-[1 ,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;
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(9R)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1,4]oxazepin-2-amin;
(9S)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metylpyrimidin-4-yl)-3-
azabixyclo[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1 -c][1,4]oxazepin-2-
amin;

(9R)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(95)-9-(3-clo-5-flo-phenyl)-N-[(1R,5S)-3 -(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;
(9R)-N-[(1R,5S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2. 1]Joctan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4Joxazepin-2-amin;
(9S)-N-[(1R,58)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2. 1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;
(9R)-N-[(IR,5S)-3-(6-metylpyrimidin-4-y1)-3-azabixyclo[3.2. 1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;
(9S)-N-[(1R,5S)-3-(6-metylpyrimidin-4-yl)-3 -azabixyclo[3.2.1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;

hoic mudi dugc dung cua chung.

Quy trinh san xudt

Quy trinh san xuét hop chét ¢6 cong thire (T) nhu duge mo ta trong ban md ta nay
cling 14 d6i tugng cta sang ché.

Viéc didu ché hop chét c6 cong thire (I) nhu duge md ta trong ban mo ta nay cd
thé duoc thuc hién theo con duong tudn tu hodc quy tu. Viée téng hop theo sang ché
duoc thé hién theo céc so dd chung sau. Céc k¥ ning cAn dé thyc hién phéan Umg va tinh
sach san phim thu duge da dugc biét dén di véi ngudi c6 hiéu biet trung binh trong
linh vuce k¥ thuat. Nhém thé va chi s6 duoc st dung trong phan md ta sau déy ctia quy
trinh ¢ y nghia nhét dinh trong ban m6 ta nay trude trir khi dugc chi ra ngugc lai.

Néu mot trong sb nguyén lidu khoi dAu, chit trung gian hodc hop chét c6 cong
thitc (I) chira mdt hogc nhiéu nhém chire khong bén hodic phan tng dusi didu kién phan
ung ctia mot hodc nhiéu budc phan tng, nhém bao vé thich hop (nhu duoc mo ta, vi dy,
trong “Protective Groups in Organic Chemistry” boi T. W. Greene va P. G. M. Wuts,
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3rd Ed., 1999, Wiley, New York) co6 thé duoc dua vao truée bude quan trong ap dung
cac phuong phap da biét trong linh vyc k¥ thuét. Cac nhém bao vé nay c6 thé duoc loai
bo & giai doan sau cta qué trinh tdng hop st dung phuong phép tiéu chuén dugc mo ta
trong tai liéu. Vi du vé& nhém bao vé 1a tert-butoxycacbonyl

(Boc), 9-florenylmetyl cacbamat (Fmoc), 2-trimetylsilyletyl cacbamat (Teoc),
cacbobenzyloxy (Cbz) va p-metoxybenzyloxycacbonyl (Moz).

Néu nguyén liéu khéi dau hogc chét trung gian chira tAm 14p thé, hop chét c6
cong thirc (I) ¢6 thé thu duoc dudi dang hdn hop ctia ddng phan khong doi quang hoe
ddng phan d6i quang, c6 thé dugc phan tach bang phuong phap da biét trong linh vuc
k§ thuat vi dy, HPLC khong déi ximg, SFC khong d6i xtmg hogc két tinh khong d6i
xtng. Hop chét raxemic 6 thé dugc phan tach thanh, vi du, cac phan twong phan thong
qua mubi ddng phan khong d6i quang bang cich két kinh v6i axit tinh khiét vé mat
quang hoc hodc béng cach tach céc phin tuong phan bang phuwong phap sic ky cu thé
sir dung chit hép thu khong dbi ximg hogc dung mdi rira giai khong doi ximg. C6 thé
tach nguyén lidu khéi dau va chét trung gian chira cic tdm lap thé nhu nhau dé tao ra
nguyén liu khoi dau va chét trung gian duge lam giau vé mat khong d6i quang/ddi
quang. Strdung ddng phan khong d6i quang/ddng phan d6i quang duge lam gidu nguyén
liéu khoi ddu va chét trung gian trong viée tbng hop hop chét c6 cong thire (I) s& thudng
din dén hop chét c6 cong thire (I) duge lam giau ddng phan khong d6i quang/ddng phan
d6i quang tuong Ung .

Ngudi ¢6 hiéu biét trung binh trong linh vyc k¥ thuat s& biét dugc rang trinh tu
phan tmg c6 thé dugc thay dbi phu thude vao sy phan Gmg va ban chét cta chét trung
gian.

Chi tiét hon, hop chat c6 cong thirc (I) cb thd duoc san xuét bang céc phuong
phéap dugce néu dudi day, bang cac phuong phap dugc néu trong phan vi du hodc cac
phuong phap tuong tu. Céc didu kién phan tng thich hop cho timg budc phan tmg da
duoc biét dén dbi véi ngudi c6 hidu biét trung binh trong linh vyuc k¥ thuat. Ngoai ra,
dbi v6i cac didu kién phan tmg dugc md ta trong tai liéu ding cho cac phan timg duge
mbd ta xem vi du: Comprehensive Organic Transformations: A Guide to Functional
Group Preparations, 2nd Edition, Richard C. Larock. John Wiley & Sons, New York,
NY. 1999). Ba phat hién ring, céc phan tng dugce thuc hign thuén loi khi ¢6 mat hoac
véng mit dung mdi. Khong c6 gidi han cu thé nao vé ban chat ctia dung méi duge ding,
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cho rang khéng c6 tac dung bét loi dén phan ting hodc chét phan tng dugc bao gbm, va
rang co thé hoa tan chit phan g, it nhét dén mot sé mirc d6. Cac phan Gng duoc md
ta c6 thé dugc thuc hién trong mot pham vi nhiét d6 rong, va nhiét d6 phan ung chinh
x4c khong quan trong dbi voi sang ché. Céc phan tmg duge md ta dugce thuc hién thich
hop & khoang nhiét d tir khoang -78°C dén hdi luu. Thoi gian can phan tng c6 thé thay
@81 nhiéu, phu thudc vao nhiéu yéu td, dic biét 1 nhiét do phan tmg va ban chét cta
chét phan tng. Tuy nhién, thoi gian tir 0,5 gio dén mot sb ngay s& du 8 tao ra chét trung
gian va hop chit dugc mé ta. Trinh ty phan tmg khong bi gidi han ¢ trinh tu duoc thé
hién ¢ so dd, tuy nhién, phu thudc vao nguyén li¢u khoi dau va do phan ing tuong Gmg
ctia chiing, trinh ty cac budc phan tmg co6 thé duge thay dbi tu do.

Néu nguyén liéu khoi d4u hodc chit trung gian khdng duoc ban trén tri trudng
hodic viée tdng hop ching khong duge mo ta trong tai ligu, thi ching c6 thé duoc didu
ché tuong tu véi cdc quy trinh dang c6 d6i véi chét twong tu gan gibng hodc dugc néu
qua trong muc thi nghiém.

Theo mot phuong an, hop chét ¢ cong thire (I) nhu duge md ta trong ban mo ta
nay cé thd duoc diéu ché bang quy trinh bao gbm buédce cho hop chét 5

R"),

phan (g v6i amin 6

trong d6 Ar, R!, n va m nhu dugc m6 ta trong ban mo ta nay
d2 tao ra hop chit c¢6 cong thirc (I) da néu, va néu mudn, chuyén héa hop chat d4 néu
thu dwoc thanh mudi duge dung cta ching.

Theo mot phuong 4n, quy trinh theo sang ché c6 thé duoc thuc hién khi c6 mat
chét xuc tac, vi du paladi, tiy y khi c6 mat phdi tit, vi du 2-di-tert-butylphosphino-
2'.4'.6'-triisopropylbiphenyl.

Theo phuong 4n khac, quy trinh theo sang ché c6 thé con bao gém budce thuc

hién phan tach bt d6i xtmg dé thu hop chét c6 cong thire (Ta) va (Ib).
16
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Theo mét phuong an, hop chét c6 cong thire () trong d6 R!, n, m va Ar nhu dugc
mo ta trong ban mo ta nay va chét trung gian cta chiing c6 thé duge didu ché twong tu
v6i quy trinh trong tai liéu va/hodc duge néu, vi dy, ¢ so dd 1 va 2 tuong tmg.

R"),
Br

B OTHP Br_ _N 1) nBuLi B N
TYN\>_B|' Y \>—Br . I’Y \
N‘H N~[\2 2) (R1) N<N OH
m ‘9—\ n
OTHP m OTHP
_0
2 3 4
R1
( )n Ar'N\\//&ENHz (R1)n
H
pTsOH 6
- Br\(N\ = A ,N\\)&'jn N
Nv' O [Pd]/L r RN
H N-N
—t)m —/)m
5 (1)
So db 1

Didu ché hop chét cé cong thirc (I) c6 thé bat dau véi viéc alkyl héa 3,5-dibrom-
1H-1,2,4-triazol 2 v6i chat 4i dién tir 2-(2-brometoxy)tetrahydropyran (néu m bang 1)
hoic 2-(3-brompropoxy)tetrahydropyran (néu m bang 2) d2 tao ra hop chét 3. Halo liti
hoa chon loc 1ap thé v6i nBuli sau d6 thém din xuét benzaldehyt dugc thé tuy y thu
duoc alcohol bac mot 4. Sau khi khir nhém bao vé alcohol bac mot 4 véi pTsOH, tién
hanh ete hda trong phan tir pTsOH & nhiét do cao dé thu duoc chét trung gian 5. Cubi
cung, ghép cap kidu Buchwald v&i amin 6 khi c6 mat paladi va phéi tir thu duge hop
chét ¢6 cong thitc (I). C6 thé thyuc hién HPLC bat dbi xtng dieu ché d& phan tach dong
phan d6i quang.

Chét trung gian 6 co thé dugc tdng hop nhu duoc minh hoa & vi du so d6 2

va/hogic tuong tu v6i phuong phap duge md ta trong tai ligu.

Q HH
HN o N\ Ar'X Ar, \H H TFA, CHZCI2 Ar H
H I'.'l BOC . Nég _‘N\BOC [E— N&,Nl‘b
Bazo, dung méi H H H H
7 ho#c ghép cép Pd 3 6
So d62
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Ghép cap tert-butyl N-[(1 S,5R,8S)-3-azabixyclo[3.2.1]octan-8-yl]cacbamat 7
(CAS 847862-26-4) v6i halogen di vong c6 cong thirc chung Ar-X co thé duoc thuc
hién dudi didu kién nhiét trong dung mdi nhu etanol hodc NMP khi cO mit bazo nhu
EtsN hodc bang cach st dung phan Gmg chuyén vi dudi diéu kién xuc tac (nhu, vi dy,
xuc tac paladi(0) hodc ddng(11)) dé tao ra chét trung gian 8. Khur nhém bao vé véi axit,
vi du vi du trifloacetic thu dugc amin 6. Halogen di vong ¢6 ban trén thi truong hodc da
duoge bibt dén rong rdi trong tai liéu do d6 ching co thd duoc diéu ché bang cic phuong
phép da biét trong linh vyc k¥ thuat.

Theo mot khia canh, sang ché @ xuét hop chét ¢ cong thite (I) nhu dugc mo ta
trong ban mo ta nay, khi dugc san xuat theo quy trinh bét ky trong s6 cac quy trinh dugc

md ta trong ban mo ta nay.

Duoc phdm va cach dung

Déi tuong khac clia sang ché 1 duoc pham chtta hop chét ¢6 cong thirc (1) nhu
duoc mo ta trong ban m6 ta nay va chit mang khong c6 tac dung tri liéu.

Hop chét c6 cong thic I va mubi duge dung cta ching ¢ thé ding lam duoc
phém, & dang bao ché duge phim. Dugc pham c6 thé dugce dung bén trong, nhu theo
duong miéng (vi du ¢ dang vién nén, vién nén duoc phi, vién bao duong, vi€n nang
gelatin cung va mém, dung dich, nhii tuong hodc huyén pht1), dudng miii (vi du ¢ dang
phun qua miii) hodc dudng hdu mén (vi du ¢ dang thudc dan). Tuy nhién, viéc ding
cling cd thé ding ngoai duong rudt, nhu tiém vao co hoic tiém vao tinh médc (vi du &
dang dung dich tiém). Viéc ding c¢6 thé ciing c6 thé ding khu tr, vi du dung qua da,
hodc & dang nhé mat hogc nho tai.

Hop chét ¢ cong thie (I) va mudi duoc dung ctia ching c6 thé duoc xir ly voi
chét mang tro vé& mat duge 1y, v6 co hogc hitu co d8 san xuit duoc phdm, nhu vién nén,
vién nén duoc pht, vién bao dudng, vién nang gelatin cing, dung dich tiém hodc dang
dung khu trt. Lactoza, tinh bot ngo hodc dAn xudt cua chiing, b0t tan, axit stearic hodc
mubi ctia ching, va chit twong tu c6 thé duoc st dung, vi dy, 1am cac chit mang nhu
véy cho vién nén, vién nén dugc phu, vién bao dudng va vién nang gelatin cing.

Chét mang thich hop cho vién nang gelatin mém 13, vi du, ddu thuc vat, sap ong,
chét béo, chit nén ban rin va polyol long va chit twong tu. Tuy nhién, tuy theo ban chét
ctia chat ¢6 hoat tinh, thuong khong cAn chét mang trong trudng hop cla vién nang

gelatin mém.
18
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Chét mang thich hop dé san xuAt dung dich va sir6 13, vi dy, nude, alcohol, polyol,
saccaroza, glucoza, dudng tro, dau thuc vat, v.v..

Chét mang thich hop cho dung dich tiém 1a, vi dy, nude, alcohol, polyol, glyxerol,
diu thuc vat, v.v..

Chét mang thich hop cho thudc dan 13, vi du, diu tu nhién hoic dau cung, sap
ong, chat béo, polyol ban long hodc long, v.v..

Chét mang thich hgp cho dang bao ché dung khu trti tai mat 18, vi du, xyclodextrin,
mannitol hodc nhidu chit mang va ta4 duge khac da biét trong linh vuc k¥ thuét.

Ngoai ra, dugc pham c6 thé chira chat bao quan, chét hoa tan, chit nén ting do
nhét, chit én dinh, chit 1am uét, chét nhii hoa, chét tao ngot, chit tao mau, chét tao
huong vi, mudi dé thay dbi ap suét thim thiu, chit dém, chét che giﬁu hodc chit chéng
oxy héa. Chiing c6 thé con chira chét cé gié tri vé mt tri liéu.

Dugc phém chira hop chét ¢6 cong thic (I) hodc mudi dugc dung cta ching va
chit mang khong ¢ tac dung tri lidu cling 12 d6i tugng clia sang ché, cling nhu quy trinh
san xuét dugc phdm nay, bao gbm bude dua mot hodc nhidu hop chit c¢6 cong thie (I)
va/hodc mubi duoge dung cua chung va, néu mudn, mdt hosc nhiéu chét cé tac dung tri
liéu vao dang dung tu nhién cling véi mdt hodc nhiéu chit mang vé mit tri lidu.

Lidu c6 thé thay dbi trong giéi han pham vi rong va s&, di nhién, phai dugc didu
chinh theo c4c yéu cau riéng biét trong mdi truong hop cu thé. N6éi chung, trong truong
hop dung liéu hang ngay 1a khoang tir 0,1 mg dén 20 mg trén kg trong lugng co thé, t6t
hon 12 nim trong khoang tir 0,5 mg dén 4 mg trén kg trong luong co thé (vi du khoang
300 mg mdi ngudi), t5t hon 14 chia thanh 1-3 lidu riéng biét, ma c6 thé bao gbm, vi duy,
luong gidng nhau, thich hop. Trong truong hop dung khu tra, dang bao ché c6 thé chira
tir 0,001% dén 15% khéi lugng duoc phdm va liéu yéu cAu, 6 thé ndm trong khoang tir
0,1 dén 25 mg, va c6 thé duge dimg theo lidu don mdi ngay hodc mdi tudn, hodc theo
nhiéu lidu (tr 2 dén 4) mbi ngay, hoac nhidu lidu m3i tudn. Tuy nhién, nén hiéu rang c6

thé vuot qua giéi han trén hodc dudi duge néu trong ban md ta nay khi cé chi dinh.

Didu ché dugc phdm chira hop chét theo sang ché
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Dang bao ché vién nén (hat uét)

Thanh phan mg/vién nén

5 25 100 500
1) Hop chat c6 cong thire (I) 5 25 100 500
2) DTG khan lactoza 125 105 30 150
3) Sta-Rx 1500 6 6 6 30
4) Xenluloza vi tinh thé 30 30 30 150
5) Magie Stearat 1 1 1 1
Tong 167 167 167 831

Quy trinh san xudt:
1. Tron thanh phan 1, 2, 3 va 4 va nghién thanh hat véi nudc tinh khiét.
2. Lam kho hat & 50°C.
3. Cho hat qua thiét bi nghién thich hop.
4. Thém thanh phan 5 va trdn trong ba phut; ép trén khudn thich hop.

Dang bdo ché vién nang

Thanh phan mg/vién nang

5 25 100 500
1) Hop chét c6 cong thirc (1) 5 25 100 500
2) Lactoza chira nudc 159 123 148 -
3) Tinh bdt ngd 25 35 40 70
4) b4 tan 10 15 10 25
5) Magie Stearat 1 2 2 5
Tong 200 200 300 600

20
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Quy trinh san xudt:
1. Tron thanh phan 1, 2 va 3 trong mdy trdn thich hop trong 30 phut.
2. Thém thanh phan 4 va 5 va trdn trong 3 phut.

3. D6 vao vién nang thich hop.

Chi dinh

Déi tugng khac cua sdng ché 12 hop chét c6 cong thice (I) nhu duge md ta trong
ban md ta ndy, dé sir dung 1am chat c6 hoat tinh tri li¢u.

Nhu dugc mod ta & trén, hgp chét c6 cong thic (I) va mudi duge dung ctia chung
hitu dung 1am chét diéu bién gamma-secretaza.

Theo mot khia canh, sang ché @ xuét hop chit c¢6 cong thue (I) nhu duge md ta
trong ban md ta nay dé st dung trong diéu tri tri liéu va/hodc phong nglra bénh
Alzheimer, bénh mach mau do tich tu tinh bdt ¢ ndo, bénh XuAt huyét ndo di truyén di
ciing bénh thoai hoa dang tinh bot kiéu Dutch (HCHWA-D), bénh sa sut tri tug do nhiéu
8 nhdi méu, bénh sa st tri tué chin thuong nfo, hodc hdi chimg Down.

Theo mot phuong &n, sang ché d& xuét hop chit c6 cong thire (I) nhu dwge mo ta
trong ban md ta nay d& sit dung trong diéu tri tri liéu va/hodc phong nglra bénh
Alzheimer.

Theo mot khia canh khéc, sang ché @& xuét str dung hop chét c6 cdng thirc (T) nhu
dugc md ta trong ban mo ta nay dé diéu tri tri liéu va/hodc phong ngira bénh Alzheimer,
bénh mach méau do tich tu tinh bdt & nio, bénh xuat huyét ndo di truyén di cling bénh
tho4i héa dang tinh bt kiéu Dutch (HCHWA-D), bénh sa stt tri tué do nhiéu & nhdi
mau, bénh sa st tri tué chin thuong nfo, hodc hoi chung Down.

Theo mot phuong 4n, sang ché d& xuét stt dung hop chit c6 cong thirc (I) nhu duoc
mo ta trong ban mo ta nay dé didu tri tri liéu va/hodc phong nglra bénh Alzheimer.

Theo mdt khia canh khéc, sang ché d& xuét str dung hop chét c6 cong thie (I) nhu
duoe md ta trong ban mé ta nay dé diéu ché duge phdm dé diéu tri tri liéu va/hodc phong
nglra bénh Alzheimer, bénh mach mau do tich tu tinh bdt & ndo, bénh Xuét huyét ndo di
truyén di cing bénh thoai hoa dang tinh bot kiéu Dutch (HCHWA-D), bénh sa sut tri

tué do nhidu 6 nhdi mau, bénh sa sut tri tué¢ chan thuong nfo, hodc hdi ching Down.
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Theo mot phuong an, sang ché d& xut str dung hop chat c6 cong thire (I) dé didu
ché duogc phém dé didu tri tri liéu va/hodic phong ngira bénh Alzheimer.
Theo mot khia canh khéc, sang ché d& xuit Phuong phép didu tri va/hogdc phong
nglra bénh Alzheimer, bénh mach mau do tich tu tinh bdt & nfo, bénh Xuét huyét ndo di
truyén di ciing bénh thoai héa dang tinh bdt kiéu Dutch (HCHWA-D), bénh sa sut tri
tué do nhidu 6 nhdi mau, bénh sa sut tri tué chin thuong no, hodc hoi ching Down,
phuong phép nay bao gdm budc dung lugng cho tac dung diéu tri cia hop chit c6 cong
thire (I) nhu duge md ta trong ban mo ta nay.
Theo mdt phuong an, sang ché @& xuét phuong phép tri liéu va/hodc phong ngtra
bénh Alzheimer, phuong phip nay bao gdm buéc dung luong cho tic dung didu tri ctia

hop chit c6 cong thire () nhu duge md ta trong ban md ta ndy.

Vi du thye hién sang ché

Séang ché s& dugc hiéu day dt hon béng cach tham chiéu dén céc vi du sau day.
Tuy nhién, cac diém yéu ciu bao ho khdng nén duoc hiéu 1a dé gi6i han pham vi cua vi
du.
1) Vidudiéu ché

1.1) Thong thudong

Phuong phép phan tich: HPLC (phuong phap LCMS_fastgradient)

— Cot: Agilent Zorbax Eclipse Plus C18, Phan giai nhanh HT, 2,1x30 mm, 1,8 pm,
Part.no. 959731-902
— Dung mbi A: Nude 0,01% axit formic; Dung moi B: axetonitril (MeCN)

— Gradien:
Thoi gian [phat] | Luu luong [ml/phut] %A %B
Ban déau 0,8 97 3
0,2 1,0 97 3
1,7 1,0 3 97
2,0 1,0 3 97
2,1 1,0 97 3
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1.2) Diéu ché chat trung gian

1.2.1) Chét trung gian cta kidu 5, véi m=1

(R,
(R
Y
/

N-N

Chét trung gian 5-1:
2-br0m-8-(2,3,4-triﬂophenyl)—6,8-dihydro-SH-[1,2,4]triazolo [5,1-c][1,4]oxazin

F
F
Br N
TS F
N-N' O
_/

M: 2-(2-brometoxy)tetrahydro-2H-pyran (10,0 g, 7,23 ml, 47,8 mmol, Eq: 1,00) va
DIPEA (6,18 g, 8.35 ml, 47,8 mmol, Eq: 1,00) dugc thém vao huyén phu cua 3,5-
dibrom-1H-1,2,4-triazol (10,9 g, 47,8 mmol, Eq: 1,00) trong MeCN (90 ml) va sau do
duoc khudy & 90°C trong 20 gid. Hon hop phéan ung duge lam lanh dén nhiét d6 phong,
va duoc cd dic trong chan khong. Tinh sach phﬁn ba b??lng séc ky cot nhanh trén gel silic
oxit (dung méi rira giai: EtOAc/ heptan tir 10/90 dén 60/40) dé thu dugce 3,5-dibrom-1-
(2-tetrahydropyran-2-yloxyetyl)-1,2,4-triazol (12,08 g, 33,7 mmol, 70% hiéu suit) dudi
dang dau mau vang nhat. MS (ES+) m/z: 356,0 [(M+H)"].

Budc 2: n-BuLi (1,6 M trong hexan, 7,04 ml, 11,3 mmol, Eq: 1,00) duoc thém vao dung
dich cta 3,5-dibrom—1-(2-((tetrahydro-2H-pyran—2-yl)oxy)etyl)-1H—1,2,4-triazol (4,00
g, 11,3 mmol, Eq: 1,00) trong THF (100 ml) & -78°C. Khudy phan mg trong 20 phut &
-78°C, sau d6 thém dung dich cta 2,3,4-triflobenzaldehyt (1,80 g, 11,3 mmol, Eq: 1,00)
trong THF (30,0 ml). Khudy dung dich & -78°C thém 2 gio. Tang dén dan nhiét d6 phan
{mg dén nhiét @6 phong va dép tit phan tmg bang céch thém sat. aq. sol. NH4Cl (5,00
ml). Phan tmg dugc pha lodng v6i EtOAc (150 ml) va rira v6i nudc mudi (2x 50 ml).
Chét hitu co két hop dugc phan tach va duoce 1am khd trén Na2S0s, duoc loc va co déc
trong chan khong. Tinh sach phén ba bing séc ky cot nhanh trén gel silic oxit (dung mdi
rira giai: EtOAc/ heptan tir 10/90 dén 50/50) dé thu dugce [5-brom-2-(2-tetrahydropyran-
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2-yloxyetyl)-l 2,4-triazol-3-y1]-(2,3,4-triflophenyl)metanol (4,50 g, 10,2 mmol, 91%
hiéu sult) duéi dang mau vang nhat. MS (ES+) m/z: 436,1 [((M+H)"].

Budc 3: axit p-toluensulfonic monohydrat (402 mg, 2,11 mmol, Eq: 0,20) duoc thém
vao dung dich cua [5-brom-2-(2-tetrahydropyran-2-yloxyetyl)-1,2,4-triazol-3-yl]-
(2,3,4-triflophenyl)metanol (4,61 g, 10,6 mmol, Eq: 1,00) trong MeOH (143 ml). Phan
ting dwoc khudy trong 2 gi® & nhiét d6 phong va sau d6 dugc cb déc trong chéan khong.
Phin bi duogc hoa tan trong DCM (95,0 ml), dugc rira véi sat. aq. sol. NaHCO3 (50,0
ml), va pha hitu co dugc phan tach va duge lam kho trén NazSOs, duge co dic va dugce
1am khd trong chan khéng dé thu duge 2-[3-brom-5-[hydroxy-(2,3,4-triflophenyl)metyl]
-1,2,4-triazol-1-yl]etanol (3,42 g, 8,45 mmol, 80% hi¢u suét) dudi dang diu mau vang
nhat, duoc st dung tiép ma khong can tinh sach. MS (ES+) m/z: 354,0 [(M+H)"].

Budc 4: axit p-toluensulfonic monohydrat (1,85 g, 9,71 mmol, Eq: 1,00) dugc thém vao
dung dich cua 2-(3-brom-5-(hydroxy(2,3,4-triflophenyl)metyl)-1H-1,2,4-triazol-1-
yl)ethan-1-ol th6 (3,42 g, 9,71 mmol, Eq: 1,00) trong xylen (140 ml). Dung dich dugc
hdi luu & 170°C trong 16 gid sir dung thiét bi Dean-Stark dé loai bé nude. Sau d6 hdn
hgp phéan Uing duogc @8 lanh dén nhiét 6 phong. Phan bd duoc pha lodng véi EtOAc
(100 ml) va duoc rira v6i aq. sol. Na;CO3 (50,0 ml). Pha hitu co duge phan tach va duge
lam kho trén Na;SOs va tinh sach bang sic ky cot nhanh trén gel silic oxit (eluent:
EtOAc/ heptan tir 0/100 dén 60/40) tao ra 2-brom-8-(2,3,4-triflophenyl)-6,8-dihydro-
5H-[1,2,4]triazolo[5,1-c][1,4]oxazin (1,37 g, 4,06 mmol, 42% hi¢u suét) dudi dang chat
rin mau trang nhd. MS (ES+) m/z: 334,0 [((M+H)"].

Chét trung gian 5-2:
2-brom-8-(3-clo-5-flo-phenyl)-6,8-dihydro-SH-[1,2,4]triazolo [5,1-c][1,4]oxazin

Cl
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Tuong ty véi viée didu ché chét trung gian 5-1; tuy nhién sir dung trong budce thi
hai 3-clo-5-flo-benzaldehyt, san phém & d& muc duoc thu lai dudi dang chit rén mau
tréng. MS (ES+) m/z: 334,0 [M+H)"].

1.2.2) Chét trung gian clia kidu 5, v&i m=2

(RY,

Chét trung gian 5-3:
2-brom-9-(3-clo-5-ﬂo-phenyl)-5,6,7,9-tetrahydro—[1,2,4]triazolo[5,1-

c][1,4]oxazepin

Cl

Budc 1: 2-(3-brompropoxy)tetrahydro-2H-pyran (5,60 g, 4,25 ml, 25,1 mmol, Eq: 1,00)
va DIPEA (3,24 g, 4,38 ml, 25,1 mmol, Eq: 1,00) dugc thém vao huyén phu cta 3,5-
dibrom-1H-1,2,4- triazol (5,69 g, 25,1 mmol, Eq: 1,00) trong MeCN (50,0 ml). Phan
ung dugce khudy & 90°C trong 3 gio, duge lam lanh xubng nhiét 4 phong va dugce ¢b
dac trong chan khong. Tinh sach phﬁn ba béng séc ky cot nhanh trén gel silic oxit (dung
moi rira gidi: EtOAc/ heptan tir 20/80 dén 60/40) dé thu duge 3,5-dibrom-1-(3-
tetrahydropyran-2-yloxypropyl)-1,2,4-triazol (7,50 g, 19,7 mmol, 79% hi¢u suat) duéi

dang diu mau vang nhat.

Budc 2: n-BuLi (1,6M trong hexan, 4,04 g, 5,94 ml, 9,51 mmol, Eq: 1,00) dugc thém

vao dung dich cua 3,5-dibrom-1-(3 _tetrahydropyran-2-yloxypropyl)-1,2,4-triazol (3,50

g, 9,48 mmol, Eq: 1,00) trong THF (110 ml) & -78°C. Hon hop phéan ung duoc khudy

trong 20 phut & -78°C, sau d6 thém dung dich cua 3-clo-5-flobenzaldehyt (1,50 g, 9,48

mmol, Eq: 1,00) trong THF (25,0 ml) va tiép tuc khudy & -78°C trong 1 gio, sau do tang

din nhiét d6 dén nhiét do phong. Phan tmg dugc dap tit phan tmg béng cach thém sat.
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25/52



47384

aq. sol. NH4Cl (5,00 ml) va dugc pha lodng v6i EtOAc (100 ml), duge rira voi nude
mudi (2x 100 ml), trude khi pha hitu co duge phan tach va duoc lam khd trén NazSOs,
va duge ¢ dic trong chin khong. Tinh sach phdn ba bang sic ky cot nhanh trén gel silic
oxit (dung mdi rira giai: EtOAc/ heptan tir 20/80 dén 75/25) @ thu duge [5-brom-2-(3-
tetrahydropyran-2-yloxypropyl)-1,2,4-triazol-3 -y1]-(3-clo-5-flophenyl)metanol (1,94 g,
4,28 mmol, 45% hiéu suit) dudi dang mau vang nhat. MS (ES+) m/z: 450,1 [M+H)"].

Budc 3: axit p-toluensulfonic monohydrat (164 mg, 865 pumol, Eq: 0,20) dugc thém vao
dung dich cta [5-brom-2-(3 -tetrahydropyran-2-yloxypropyl)-1,2,4-triazol—3-yl]-(3 -clo-
5-flophenyl)metanol (1,94 g, 4,32 mmol, Eq: 1,00) trong MeOH (60,0 ml). Phan Ung
duoc khudy trong 2 gid & nhiét 46 phong va sau d6 duoc co dic trong chan khéng. Sau
do pha“m ba duogc hoa tan trong DCM (40,0 ml), duge rua véi sat. aq. sol. NaHCO3 (50
ml), va pha hitu co duoc 1am khd trén Na»SOs va duge cd dic trong chan khong dé thu
duoc 3-[3-brom-5-[(3-clo-5 ~flo-pheny1)-hydroxy-metyl]-1 ,2,4-triazol-1-yl]propan-1-ol
(1,48 g, 3,73 mmol, 86% hiéu suit) duéi dang dAu nhét mau vang nhat, duge st dung
iép ma khong cin tinh sach. MS (ES+) m/z: 366,0 [(M+H)"].

Budc 4: axit p-toluensulfonic monohydrat (772 mg, 4,06 mmol, Eq: 1,00) duoc thém
vao dung dich cua 3-[3-brom—S—[(3-clo-5-ﬂo-phenyl)-hydroxy-metyl]-1,2,4-triazol-1-
yl]propan-1-ol thd (1 ,48 g, 4,06 mmol, Eq: 1,00) trong xylen (60,0 ml). Dung dich dugc
hdi Iuu & 170°C trong 17 gid su dung thiét bi Dean-Stark dé loai boé nude. Sau do6 hdn
hop phan tng dugc lam lanh xubng nhiét d phong, dugc pha loéing voi EtOAc (100 ml)
va duoc ria véi aq. sol. Na2COs (50 ml). Lop hitu co dugc phan tac va dugc lam kho
trén NaySOs v sau d6 dugc c¢b dic trong chan khong. Tinh sach phan b bing séc ky
cot nhanh trén gel silic oxit (dung moéi rira giai: EtOAc/ heptan tir 20/80 dén 80/20) dé
thu duoc 2-brom-9-(3-clo-5-flo-phenyl)-5 ,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-
c][1,4]oxazepin (685 mg, 1,96 mmol, 48% hiéu suét) chat rén mau nau nhat. MS (ES+)
m/z: 350,0 [(M+H)'].

Chét trung gian 5-4:
2-br0m-9-(2,3-diﬂ0phenyl)—5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4]oxazepin
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Tuong ty véi viée diéu ché chét trung gian 5-3, tuy nhién st dung trong budc thi
hai 2,3-diflobenzaldehyt, hop chit & d& muc duge didu ché du6i dang mau vang nhat.
MS (ES+) m/z: 330,0/332,0 [(M+H)"].

Chét trung gian 5-5:
2-brom-9-(2,4-diflophenyl)-5,6,7 ,9-tetrahydro-[1,2,4]triazolo[S,1-¢][1,4]oxazepin

F
Br N E
YOS
N<N )

Tuong tu véi viée didu ché chét trung gian 5-3, tuy nhién sir dung trong budc thir
hai 2,4-diflobenzaldehyt, hop chat & d& muc duoc didu ché duéi dang mau vang nhat.
MS (ES+) m/z: 330,0 [(M+H)"].

Chét trung gian 5-6:
2-brom-9-(3,5-diflophenyl)-5,6,7 ,9-tetrahydro-[1,2,4]triazolo[S,1-c][1,4]oxazepin

Tuong tu véi vide didu ché chit trung gian 5-3, tuy nhién st dung trong budc thir
hai 3,5-diflobenzaldehyt, hop chét & & muc dugc didu ché dudi dang mau vang nhat.
MS (ES+) m/z: 330,1 [M+H)"].

Chét trung gian 5-7:
2-brom-9-(2,3,4-triflophenyl)-5,6,7 ,9-tetrahydro-[1,2,4]triazolo[S,1-

c][1,4]oxazepin
27
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Tuong ty véi viée didu ché chat trung gian 5-3, tuy nhién sir dung trong budc thir
hai 2,3,4-triflobenzaldehyt, hop chét & d muc duoc didu ché dudi dang mau vang nhat.
MS (ES+) m/z: 350,1 [(M+H)"].

1.2.3) Chét trung gian cta kiéu 6

Chét trung gian 6-1:
(1R,58,8S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo [3.2.1]octan-8-amin

Budc 1: Trong dng duge bit kin tert-butyl N-[(1R,58,8S)-3-azabixyclo[3.2.1]octan-8-
yl]cacbamat (500 mg, 2,21 mmol) dugc pha loéng trong EtOH (10 mL) va 4-clo-6-
metylpyrimidin (869 mg, 6,63 mmol) dugc rira sau d6 boi trietylamin (894 mg, 1,23 mL,
8,84 mmol). Hon hop phan tng thu dugc dugc khudy & 130°C qua dém. Hon hop phan
g thd dugce cd dac trong chan khong. Phén b3 duoc pha loang véi 20 mL CHClz va
20 mL nude. Pha hitu co duge chiét vai CH2Clz (3 x 20 mL), duge lam kho trén MgSO4
va duoc ¢ dic trong chan khéng. Nguyén liéu thé duoc tinh sach boi sdc ky nhanh (tr
0 % dén 100 % EtOAc trong heptan) dé thu dugc tert-butyl N-[(1R,5S,85)-3-(6-
metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]octan-8-ylJcacbamat duéi dang chit rdn mau
vang (496 mg, 71 % hi¢u sudt). MS (ES+) m/z: 319,2 [(M+H)"].

Buéc 2: Thém vao dung dich mau vang nhat tert-butyl N-[(1R,5S,8S)-3-(6-

metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]octan-8-yl]cacbamat (260 mg, 817 pmol) in

CH,Cl, (8 mL) TFA (931 mg, 629 pl, 8,17 mmol). Hon hop phan tng dugc khudy &

nhiét d6 phong qua dém va dugc cd dic trong chan khong. Nguyén liéu thé dugc tinh

sach bai ¢t trao ddi ion (Si-SCX-2, 10 g, dugc rira véi MeOH va dugc giai phéng véi

MeOH (NH; 2M)) d thu duoc (1R,5S,8S)-3-(6-metylpyrimidin-4-yl)-3-
28
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azabixyclo[3.2.1]octan-8-amin 6-1 (195 mg, 804 pmol, 98,5 % hiéu suit) ma duoc st
dung trong budc tiép theo ma khong cin tinh sach thém. MS (ES+) m/z: 219,2 [(M+H)'].

Chét trung gian 6-2:
(1R,58,8S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo [3.2.1]octan-8-amin

N=
MeO X\ / H
N NH,
H &
H

Budc 1: Tuong ty voi viée didu ché chat trung gian 6-1 (bude 1) tir tert-butyl N-
[(1R,5$,88)-3-azabixyclo[3.2.l]octan-8-yl]cacbamat (2,00 g, 8,84 mmol) va 4-flo-2-
metoxypyridin (1,12 g, 8,84 mmol) trong bng dugce bit kin & 140°C st dung NMP 1am
dung mdi khi ¢6 mat DIPEA (2,28 g, 3,09 mL, 17,70, mmol), tert-butyl N-[(1R,58S,85)-
3-(2-metoxy-4-pyridyl)-3—azabixyclo[3.2.1]octan-8-y1]cacbamat (1,42 g, 48%) duoc
thu lai duéi dang chit rin mau tring. MS (ES+) m/z: 334,3 [(M+H)"].

Buéc 2: Tuong tu voi viec didu ché chit trung gian 6-1 (budc 2) tir tert-butyl N-
[(1R,5S,8S)-3-(2-metoxy-4-pyridyl)-3 -azabixyclo[3.2.1]octan-8-yl]cacbamat (1,42 g,
4,26 mmol) trong CH2Clz khi ¢c6 mat TFA (7,38 g, 5,0 mL, 15,2 mmol), (1R,58S,85)-3-
(2-met0xy-4-pyridy1)-3-azabixyclo[3.2.1]0ctan—8-amin 6-2 (0,89 g, 89%) dugc thu lai
duéi dang chét ran mau tréng va duge st dung truc tiép trong bude tiép theo ma khong

cAn tinh sach thém. MS (ES+) m/z: 234,2 [M+H)'].

Chét trung gian 6-3:

(1R,SS,88)—3-(6-met0xypyridazin-4-yl)-3-azabixyclo[3.2.1] octan-8-amin
n=N
MeOM \\//I&H/
N NH,
H &
H

Buéc 1: Twong tw voi viée didu ché chét trung gian 6-1 (budc 1) tir tert-butyl N-

[(1R,SS,88)-3-azabixyclo[3.2.l]octan-S-yl]cacbamat (2,00 g, 8,84 mmol) va 3,5-

diclopyridazin (2,0 g, 13,4 mmol) trong bng duogc bit kin & 90°C st dung EtOH lam

dung moi khi ¢6 mat Et:N (3,63 g, 5,0 mL, 35,9 mmol), tert-butyl N-[(1R,5S,85)-3-(6-
29
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clopyridazin-4-yl)-3-azabixyclo[3.2.l]octan-8-yl]cacbamat (1,71 g, 54%) dugc thu lai
dudi dang chit rén mau tring. MS (ES+) m/z: 339,2 [(M+H)'].

Budc 2: Thém vao dung dich tert-butyl N-[(1R,5 S,8S)-3-(6-clopyridazin-4-yl)-3-
azabixyclo[3.2.1] octan-8-yl]cacbamat (963 mg, 2,70 mmol) trong MeOH (22 mL)
trong dng duge bit kin dung dich metanol NaOMe (25%, 1,9 mL, 8,3 mmol). Hon hop
phan tmg thu duge duge 1am néng & 85°C qua dém. Sau d6 hdn hop duogc hap thu trén
Isolute HM-N va séc ky cdt cho tert-butyl N-[(1R,5S,8S)-3-(6-metoxypyridazin-4-yl)-
3-azabixyclo[3.2.1] octan-8-yl]Jcacbamat (362 mg, 38%) duéi dang chit ran mau tréng.
MS (ES+) m/z: 335,2 [(M+H)"].

Budc 3: Tuong tu voi viee didu ché chét trung gian 6-1 (budc 2) tir tert-butyl N-
[(1R,58S,8S)-3 -(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2. 1]octan-8-yl]cacbamat (0,93
g, 2,72 mmol) trong CH2Cl, khi c6 mat TFA (1,12 g, 0,76 mL, 9,86 mmol), (1R,55,8S)-
3-(6-metoxypyridazin—4-yl)-3—azabixyclo[3.2.1]octan-8-amin 6-3 (225 mg, 96%) dugc
thu lai du6i dang chat rin mau tring va duge sit dung truc tiép trong budce tiép theo ma

khéng can tinh sach thém. MS (ES+) m/z: 235,2 [(M+H)"].

Chét trung gian 6-4:
(1R,SS,88)—3-(6-metylpyridazin-4-yl)-3-azabixyclo[3.2.1]0ctan-8-amin

n=N
/@ H
N1\ _NH,
H &
H

Theo céc tuong tu nhu dbi v6i chit trung gian 6-1 va 6-2, hop chét & dé muc 6-4
duogce tao ra bat dau tir tert-butyl N-[(1R,5S,8S)-3-azabixyclo[3.2. 1]octan-8-yl]cacbamat
va 5-clo-3-metyl-pyridazin duéi dang chét rén mau tring. MS (ES+) m/z: 219,3
[(M+H)'].

1.3) Quy trinh chung 1: Phan Gmg ghép cap Buchwald

Trong 6ng dugc bit kin, thém vao dung dich cuia chit trung gian 5 (1 mmol) trong
2-Me-THF (10 ml) 1,1 tuong duong cua chét trung gian 6. Sau d6 khir khi hdn hop va
thém NaOtBu (1,5 eq.) & nhiét d6 phong va tiép tuc khudy trong 15 phut truée khi thém

tBu-Xphos (0,06 eq.) va Pda(dba)s (0,03 eq.). Sau d6 hdn hop duge lam noéng & 60-80°C
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cho dén khi hoan thanh phan tng (thuong trong khoang tir 2 dén 8 gid) va duge co dic
trong chan khéng. Thyc hién tinh sach bang séc ky cdt nhanh hodac HPLC didu ché pha

d4o dé thu dugc san phim mong mudn c6 cong thiec 1.

Vidulva2

(9R)-9-(2,3-diﬂ0phenyl)-N-[(lR,58)-3-(6-met0xypyridazin-4-yl)-3-
azabixyclo[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1,2,4]triazolo [5,1-c][1,4]oxazepin-
2-amin

va

(9S)-9-(2,3-diﬂopheny1)—N-[(IR,SS)-3-(6-metoxypyridazin-4-yl)-3-
azabixyclo[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1,2,4]triazolo [5,1-c][1,4]oxazepin-

F F

L,

RS N J o
e0” > N%}a\%-"‘d Ay\(

Ghép cip kiéu Buchwald st dung quy trinh chung 1, gifta 2-brom-9-(2,3-
diﬂophenyl)-S,6,7,9-tetrahydro-[1,2,4]triazolo[5,l-c][1,4]oxazepin 5-4 va (1R,58S,8S)-

2-amin

3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2.1]octan-8-amin 6-3, sau do6 1a phén tach
ddng phan d6i quang bang HPLC bat dbi xng pha déo thu duoc san phdm & dé muc
dudi dang chét rén mau tring twong ng 32 mg, MS (ES+) m/z: 484,3 [(M+H)*] va 34
mg, MS (ES+) m/z: 484,3 [(M+H)'].

Vidu3dva4
(9R)-9-(2,4-diﬂophenyl)-N-[(lR,SS)-3-(6-met0xypyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo [5,1-¢][1,4]oxazepin-2-amin

va

(9S)-9-(2,4-diﬂophenyl)-N-[(1R,SS)-3-(6-metoxypyridazin-4-yl)-3-
azabixyclo[3.2.1]octan-8-yl]-5,6,7 ,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4]oxazepin-

2-amin
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Ghép cap kiéu Buchwald st dung quy trinh chung 1, gifta 2-brom-9-(2,4-
diflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4]oxazepin 5-5 va (1R,58S,8S)-
3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2.1]octan-8-amin 6-3, sau dé phan tach
ddng phén di quang bang HPLC bt dbi xtmg pha dao thu duge san phim & d& muc
duéi dang chit rén mau tréng tuong tmg 37 mg, MS (ES+) m/z: 484,4 [((M+H)"] va 37
mg, MS (ES+) m/z: 484,4 [(M+H)'].

Vidu5vaé
(9R)-9—(2,3-diﬂ0phenyl)-N-[(1R,58)-3-(6-metylpyrimidin-4-yl)—3-azabixyclo
[3.2.1]octan-8-yl] -5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c] [1,4]oxazepin-2-amin
va

(9S)—9-(2,3—diﬂophenyl)-N—[(1R,SS)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo
[3.2.1]octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[S,1-¢] [1,4]oxazepin-2-amin

F @[F
N/\r\\l ’H H N\ 0 F N
AT S0
H

Ghép cip kiéu Buchwald sit dung quy trinh chung 1, gitta 2-brom-9-(2,3-
diﬂophenyl)—5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1—c][1,4]oxazepin 5-4 va (1R,5S,8S)-
3-(6-metylpyrimidin-4-y1)-3-azabixyclo[3.2.1]octan-8-amin 6-1, sau d6 phan tach dong
phan d6i quang bing HPLC bat d6i xtmg pha dao thu dugc san phim & d&& muc duéi
dang chét rin mau tring tuong Gmg 37 mg, MS (ES+) m/z: 468,3 [(M+H)"] va 37 mg,
MS (ES+) m/z: 468,3 [(M+H)"].

Vidu7vao
(9R)-9-(3,5-diﬂ0phenyl)-N-[(lR,SS)-3-(6-metylpyrimidin—4-yl)-3-azabixyclo
[3.2.1]octan-8-yl]-5,6,7 ,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4]oxazepin-2-amin

va
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(9S)-9-(3,5-diﬂophenyl)—N-[(1R,5S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo [3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin

F F F : F
Z>N H H
L~ é&“% ;i
" -N —N
H -'H N

Ghép cdp kiéu Buchwald st dung quy trinh chung 1, gilta 2-brom-9-(3,5-
diﬂophenyl)-S,6,7,9-tetrahydr0-[1,2,4]triazolo[5,1-c][1,4]oxazepin 5-6 va (1R,58S,85)-
3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]octan-8-amin 6-1, sau d6 phan tach dong
phan d6i quang bing HPLC bét ddi xtmg pha dio thu dugc san phdm & & muc dudi
dang chét rin mau tring tuong ing 150 mg, MS (ES+) m/z: 468,3 [(M+H)"] va 153 mg,
MS (ES+) m/z: 468,3 [(M+H)'].

Vidu8valO
(9R)-9-(2,4-diﬂ0phenyl)-N-[(1R,58)—3-(6-metylpyrimidin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-5,6,7 ,9-tetrahydro-[1,2,4]triazolo[5,1-c] [1,4]oxazepin-2-amin
va

(9S)—9-(2,4-diﬂ0phenyl)-N-[(1R,5S)—3-(6-metylpyrimidin-4-yl)-3-azabixyclo [3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo [5,1-c][1,4]oxazepin-2-amin

F F
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Ghép cap kiéu Buchwald sir dung quy trinh chung 1, gitta 2-brom-9-(2,4-
diﬂophenyl)-S,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4]oxazepin 5-5 va (1R,58S,8S)-
3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2. 1]octan-8-amin 6-1, sau d6 phén tach dong
phan d6i quang bing HPLC bat dbi xang pha dao thu duoc san phdm & @& muc dudi
dang chét rén mau tréng twong tGmg 19,7 mg, MS (ES+) m/z: 468,3 [(M+H)"] va 18,3
mg, MS (ES+) m/z: 468,2 [(M+H)"].

Vidu 11 va 12
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(9R)—9-(3,5-diﬂ0phenyl)—N-[(1R,SS)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo [5,1-c][1,4]oxazepin-2-amin
va
(9S)-9-(3,5-diﬂ0phenyl)—N-[(1R,SS)-3-(6-met0xypyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo [5,1-c][1,4]oxazepin-2-amin

F F F:F
LS BRSNS Vove
eO\ N%{\%—N %{\(Y\
H

Ghép cap kiéu Buchwald st dung quy trinh chung 1, giita 2-brom-9-(3,5-
diﬂophenyl)-S,6,7,9-tetrahydro—[1,2,4]triazolo[5,1—c][1,4]oxazepin 5-6 va (1R,5S,85)-
3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2.1]octan-8-amin 6-3, sau d6 phan tach
ddng phén dbi quang bing HPLC bat d6i ximg pha dao thu dugce san phdm & dé muc
du6i dang chit rin mau tring tuong tmg 17,3 mg, MS (ES+) m/z: 484,3 [(M+H)'] va
18,9 mg, MS (ES+) m/z: 484,3 [(M+H)"].

Vidul3val4
(9R)—N-[(1R,SS)-3-(6-met0xypyridazin-4-yl)—3-azabixyclo[3.2.1]0ctan-8-yl]-9-
(2,3,4-triflophenyl)-5,6,7 ,9-tetrahydro-[1,2,4]triazolo[S,1-¢] [1,4]oxazepin-2-amin
va

(9S)—N-[(1R,SS)-3-(6-metoxypyridazin—4-yl)-3-azabixyclo[3.2.1]0ctan-8-y1]-9-
(2,3,4-trifl0phenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo [5,1-¢][1,4]oxazepin-2-amin

F F

F @[F
F O F
N N :
2 H H 2 H H :
N" C NS0 N 2 N\<N\ o}
=~/ N = ~ N \
eO 1 > N-N > MeO i L N-N )
H H

Ghép cap kidu Buchwald st dung quy trinh chung 1, gifta 2-brom-9-(2,3,4-
triﬂophenyl)-S,6,7,9-tetrahydro-[l,2,4]triazolo[5,1-c][1,4]oxazepin 5-7 va (1R,5S,8S)-
3-(6-metoxypyridazin—4-yl)-3—azabixyclo[3.2.1]octan-8-amin 6-3, sau d6 phan tach
ddng phan d6i quang bang HPLC bat ddi xtng pha dao thu dugc san phim & dé muc
du6i dang chat rén mau tring twong ng 12,2 mg, MS (ES+) m/z: 5023 [(M+H)] va
16,9 mg, MS (ES+) m/z: 502,3 [(M+H)].
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Vidul5val6
(9R)-9—(3-clo-S-ﬂo-phenyl)-N-[(1R,SS)-3-(6-metylpyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[S,1-c] [1,4]oxazepin-2-amin
va
(9S)-9-(3-clo-5-flo-phenyl)-N-[(IR,SS)-3-(6-metylpyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-yl]-5,6,7 ,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4]oxazepin-2-amin

Cl F Cl F
16
SN i vg SIS
H

Ghép cap kiéu Buchwald sir dung quy trinh chung 1, giita 2-brom-9-(3-clo-5-flo-
phenyl)-S,6,7,9-tetrahydro-[l,2,4]triazolo[5,1-c][l,4]oxazepin 5-3 va (1R,5S,8S)-3-(6-
metylpyridazin-4-yl)-3-azabixyclo[3.2. 1]octan-8-amin 6-4, sau d6 phan tach ddng phan
d6i quang bang HPLC bat dbi xtmg pha dao thu dugc san phim & d& muc duéi dang
chét rén mau tring tvong ing 102 mg, MS (ES+) m/z: 484,3 [(M+H)'] va 82,9 mg, MS
(ES+) m/z: 484,3 [(M+H)'].

Vidul7val8
(9R)-N-[(1R,5S)—3-(6-metylpyridazin-4-yl)-3-azabixyclo[3.2.1]0ctan-8-yl]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo [5,1-¢][1,4]oxazepin-2-amin
va
(9S)-N-[(1R,5S)-3-(6-metylpyridazin-4-yl)-3-azabixyclo[3.2.1]octan-8-yl]-9-(2,3,4-
triﬂophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c] [1,4]oxazepin-2-amin
F F
F @[F
N F
N T \<?\1—N \_) \< N L)

Ghép cidp kidu Buchwald st dung quy trinh chung 1, gitta 2-brom-9-(2,3,4-
triﬂophenyl)-S,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4]oxazepin 5-7 va (1R,5S,8S)-
3-(6-metylpyridazin-4-yl)-3-azabixyclo[3.2. 1]octan-8-amin 6-4, sau d6 phén tach dong
phén d6i quang bang HPLC bat dbi xing pha dao thu dugc san phim & dé muc dudi
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dang chét rén mau tring tuong Ung 17 mg, MS (ES+) m/z: 486,3 [(M+H)"] va 16 mg,
MS (ES+) m/z: 486,3 [(M+H)'].

Vidul19va220
(9R)-9-(3-clo-5-ﬂ0-phenyl)-N-[(1R,5S)-3-(6-metoxypyridazin-4-y1)—3-azabixyclo
[3.2. 1]0ctan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triaz010[5,1-c] [1,4]oxazepin-2-amin
va
(9S)-9-(3-clo-5-ﬂo-phenyl)-N-[(1R,SS)-3-(6-met0xypyridazin-4-yl)-3-azabixyclo
[3.2.1] octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[S,1-c] [1,4]oxazepin-2-amin

Cl F C|\©/F
LA RSN %&“\’ TS
aadh H"—,H N’N\_) B

Ghép cidp kiéu Buchwald str dung quy trinh chung 1, gifta 2-brom-9-(3-clo-5-flo-
phenyl)-S,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][l,4]0xazepin 5-3 va (1R,5S,8S)-3-(6-
metoxypyridazin—4-yl)-3-azabixyclo[3.2.1]0ctan—8-amin 6-3, sau d6 phan tach dong
phan d6i quang bing HPLC bat d6i xting pha déo thu duoc san phdm & ¢ muc dudi
dang chét rin mau tring twong ng 37 mg, MS (ES+) m/z: 500,3 [(M+H)"] va 40 mg,
MS (ES+) m/z: 500,3 [M+H)'].

Vidu2l va22
(8R)-8-(3-clo-5-ﬂo-phenyl)-N-[(1R,5$)-3-(6-metoxypyridazin—4-yl)-3-azabixyclo
[3.2.1] octan-8-yl]-6,8-dihydr0-5H-[1,2,4]triazolo[5,1-c] [1,4]oxazin-2-amin
va
(88)-8-(3—clo-S-ﬂo-phenyl)-N-[(1R,SS)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-6,8-dihydro-SH-[1 ,2,4]triazolo[5,1-c][1,4]oxazin-2-amin
Cl cl
F O
N HH N N HH NS
)\)\Né&f /= NI )J\Né& /" T\O
e0 b N-N___J MeO i N-N__J

Ghép cap kiéu Buchwald sir dung quy trinh chung 1, gitta 2-brom-8-(3-clo-5-flo-
phenyl)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1,4]0xazin 5-2 va (1R,5S,85)-3-(6-
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metoxypyridazin-4-yl)-3-azabixyclo[3.2.1]octan-8-amin 6-3, sau d6 phén tach dong
phan di quang bing HPLC bit d61 xtmg pha déo thu duge san phim & d& muc duéi
dang chét rén mau tring tuong tng 39 mg, MS (ES+) m/z: 486,3 [(M+H)'] va 36 mg,
MS (ES+) m/z: 486,3 [M+H)"].

Vidu 23 va24
(8R)-N-[(1R,SS)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]0ctan-8-yl]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo[S,1-c][1,4] oxazin-2-amin

va
(SS)-N-[(1R,SS)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]0ctan-8-yl]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo[S,1-¢c][1,4] oxazin-2-amin

F F

F Q/F
7> H H F Z>N H H i F
NZ N N N N ! N :
)\)\N\—;p N\<,\\l \N 0 )\)\Né & N\<l\\l \H/\O
H ‘—H \) H "—H \J

Ghép cip kiéu Buchwald st dung quy trinh chung 1, gifta 2-brom-8-(2,3,4-
triﬂophenyl)-6,8-dihydr0-5H-[1,2,4]triazolo[5,1-c][1,4]oxazin 5-1 va (1R,58S,8S)-3-(6-
metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]octan-8-amin 6-1, sau d6 phan tach ddng phan
d6i quang bang HPLC b4t dbi xtmg pha dao thu duge san phdm & dé muc duéi dang
chit rén mau tréng tuong tmg 21 mg, MS (ES+) m/z: 472,3 [(M+H)"] va 25 mg, MS
(ES+) m/z: 472,3 [M+H)'].

Vidu25va26
(8R)-8-(3-clo-5-ﬂ0-phenyl)-N-[(1R,SS)—3-(6-metylpyrimidin-4-yl)—3-azabixyclo
[3.2.1] octan-8-yl]-6,8-dihydro-5H-[1,2,4]triazolo[S,1-c][1,4] oxazin-2-amin
va
(SS)-8-(3-clo-5-ﬂ0-phenyl)—N-[(1R,5S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo
[3.2. 1]octan-8-yl]-6,8-dihydro-SH-[1,2,4]triazolo [5,1-¢][1,4]oxazin-2-amin
cl cl
F UF

NZN HH N NN HH N f
N\N%‘_\%N\%_L \)0 MN%{N\%_\N\)O
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Ghép cip kiéu Buchwald st dung quy trinh chung 1, giita 2-brom-8-(3-clo-5-flo-
phenyl)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1,4]oxazin 5-2 va (1R,5S,8S)-3-(6-
metylpyrimidin-4-yl)-3-azabixyclo[3.2. 1]octan-8-amin 6-1, sau d6 phan tach ddng phan
d6i quang bang HPLC b4t dbi ximg pha dao thu dugc san phim & dé muc dudi dang
chét rin mau tring twong tng 8 mg, MS (ES+) m/z: 470,2 [(M+H)"] va 9 mg, MS (ES+)
m/z: 470,2 [M+H)"].

Vidu27va?28
(8R)-N-[(1R,SS)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2.1]octan-8-y1]-8-
(2,3,4-triﬂ0phenyl)-6,8-dihydro-SH-[1,2,4]triazolo[5,1-c] [1,4]oxazin-2-amin
va

(SS)-N-[(1R,SS)-3-(6-met0xypyridazin-4-yl)-3-azabixyclo [3.2.1]octan-8-yl]-8-
(2,3,4-triﬂ0phenyl)-6,8-dihydr0-5H-[1,2,4]triazolo [5,1-¢][1,4]oxazin-2-amin

F F
F @Z/F
SR I A S8 o
MeO 1 N-N__J MeO Y N-N__J

Ghép cip kiéu Buchwald st dung quy trinh chung 1, gifta 2-brom-8-(2,3,4-
triﬂophenyl)-6,8-dihydro-5H-[l,2,4]triazolo[5,1-c][1,4]oxazin 5-1 va (1R,58S,8S)-3-(6-
metoxypyridazin-4-yl)-3-azabixyclo[3.2.1]octan-8-amin 6-3, sau d6 phan tach dong
phéan d6i quang bang HPLC bat d6i xing pha dao thu dugc san phim & dé muc dudi
dang chét rin mau tréng tuong tmg 26 mg, MS (ES+) m/z: 4883 [(M+H)"] va 26 mg,
MS (ES+) m/z: 488,3 [(M+H)'].

Vidu29va30
(8R)-8-(3-c10-5-ﬂo-phenyl)-N-[(1R,SS)—S-(Z-metoxy-4-pyridyl)-3-azabixyclo[3.2.1]
octan-8-yl]-6,8-dihydro-5H-[1,2,4]triazolo [5,1-c][1,4]oxazin-2-amin

va

(8S)—8-(3-clo-5-ﬂ0-phenyl)-N-[(1R,5S)—3-(2-met0xy-4—pyridy1)-3-azabixyclo [3.2.1]
octan-8-yl]-6,8-dihydro-5H-[1,2,4]triazolo [5,1-c][1,4]oxazin-2-amin
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cl cl

F F
L o
S N%}a\%_h‘\)o %/\( 7/\0

Ghép cédp kidu Buchwald stt dung quy trinh chung 1, giita 2-brom-8-(3-clo-5-flo-
phenyl)-6,8-dihydro-5H-[l,2,4]triazolo[5,l-c][1,4]oxazin 5-2 va (1R,5S,85)-3-(2-
metoxy-4-pyridyl)-3-azabixyclo[3.2.1]octan-8-amin 6-2, sau d6 phan tach ddng phan
d6i quang bang HPLC bat dbi ximg pha dao thu dugc san phim & dé muc duéi dang
chét rén mau tring twong tmg 13 mg, MS (ES+) m/z: 486,3 [(M+H)'] va 14 mg, MS
(ES+) m/z: 486,2 [M+H)'].

Vidu31va32

(8R)-N-[(1R,5S)-3-(2-met0xy-4-pyridyl)—3-azabixyclo [3.2.1]octan-8-yl]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo [5,1-c][1,4]oxazin-2-amin

va
(SS)-N-[(1R,58)-3-(2-met0xy-4-pyridyl)—3-azabixyclo[3.2.1]octan-8-yl]-8-(2,3,4-
triﬂophenyl)-6,8-dihydr0-5H-[1,2,4]triazolo [5,1-¢][1,4]oxazin-2-amin

F F

F Q/F
4 H H F % H H :OF
N \ :N\<N\ N \ -‘N\<N\
A SONIPY NN e v =i
- - e - -
€ H‘H \) M \J

H H

Ghép cap kidu Buchwald st dung quy trinh chung 1, gitta 2-brom-8-(2,3,4-
triﬂophenyl)-6,8-dihydro-5H—[1,2,4]triazolo[5,1-c][1,4]oxazin 5-1 va (1R,58S,8S)-3-(2-
metoxy-4-pyridyl)-3-azabixyclo[3.2.1]octan-8-amin 6-2, sau d6 phéan tach dong phan
d6i quang bang HPLC bat ddi xtng pha dao thu duge san phém & d& muc dudi dang
chit rén mau tring twong mg 19 mg, MS (ES+) m/z: 488,3 [(M+H)'] va 21 mg, MS
(ES+) m/z: 488,3 [M+H)].

Vidu 33 va 34
(9R)-9-(3-clo-5-ﬂo-phenyl)-N-[(1R,SS)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo
[3.2.1]octan-8-yl1]-5,6,7 ,9-tetrahydro-[1,2,4]triazolo[S,1-c][1,4] oxazepin-2-amin
va
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(9S)—9-(3-clo-5-ﬂ0-phenyl)-N-[(1R,SS)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo
[3.2.1]octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo [5,1-c][1,4]oxazepin-2-amin

cl F CI\QF
7~ H H 2N H H
N/ N N N/ N
\ s N A 0 )\/\\\ > N \v/\o
\ \
MN(// & \<N—N ) A NC & \<N—N
H H H %

H

Ghép cap kidu Buchwald st dung quy trinh chung 1, gifta 2-brom-9-(3-clo-5-flo-
phenyl)-S,6,7,9-tetrahydro-[1,2,4]triazolo[5,l-c][1,4]oxazepin 5-3 va (1R,5S,8S)-3-(6-
metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]octan-8-amin 6-1, sau d6 phan tach dong phan
d6i quang bang HPLC bat dbi xing pha dao thu dugc san pham & dé muc dudi dang
chit rén mau tring tuong tng 34 mg, MS (ES+) m/z: 484,3 [(M+H)'] va 33 mg, MS
(ES+) m/z: 484,3 [(M+H)"].

Vidu35va36
(9R)-9-(3-clo-5-ﬂ0-phenyl)-N-[(lR,SS)-3-(2-met0xy-4-pyridyl)—3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo [5,1-c][1,4]oxazepin-2-amin

va
(9S)-9-(3-clo-5-ﬂ0-phenyl)—N-[(1R,SS)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[S,1-c] [1,4]oxazepin-2-amin

cl F CI\©/F
z HH N % HH N i
eI I e I IB s
MeO N T N-N MeO N > N-N
H

Ghép cip kiéu Buchwald str dung quy trinh chung 1, gitta 2-brom-9-(3-clo-5-flo-
phenyl)-S,6,7,9-tetrahydro-[1,2,4]triazolo[5,l-c][1,4]oxazepin 5-3 va (1R,58,8S)-3-(2-
metoxy-4-pyridyl)-3-azabixyclo[3.2.1]octan-8-amin 6-2, sau do phéan tich ddng phan
dbi quang bang HPLC bit dbi xting pha dao thu dugc san phim & dé muc dudi dang
chét rin mau tréng twong tmg 26 mg, MS (ES+) m/z: 499,3 [(M+H)'] va 25 mg, MS
(ES+) m/z: 499,3 [M+H)"].

Vidu37va38
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(9R)-N-[(1R,5S)—3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1]0ctan-8-yl]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[S,1-¢c][1 ,4]oxazepin-2-amin
va
(9S)-N-[(1R,5S)-3-(2-met0xy-4-pyridyl)-3-azabixyclo[3.2.1]0ctan-8-yl]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[S,1-¢] [1,4]oxazepin-2-amin
F F
F F
F X
oA S
eO k H N-

Ghép cap kidu Buchwald st dung quy trinh chung 1, gitta 2-brom-9-(2,3,4-
triﬂophenyl)—S,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4]oxazepin 5-7 va (1R,58,8S5)-
3-(2-metoxy-4-pyridyl)-3-azabixyc10[3.2.1]octan-8-amin 6-2, sau d6 phan tach dong
phan d6i quang bing HPLC bat d6i xting pha dao thu dugc san phim & d&& muc dudi
dang chit rin mau tring twong tmg 28,3 mg, MS (ES+) m/z: 501.3 [(M+H)"] va 26 mg,
MS (ES+) m/z: 501,3 [(M+H)"].

Vidu39va40
(9R)-N-[(1R,SS)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]0ctan-8-yl]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo [5,1-c][1,4]oxazepin-2-amin

va
(9S)-N-[(1R,5S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]0ctan-8-yl]-9-(2,3,4-
triﬂophenyl)-5,6,7,9-tetrahydr0-[1,2,4]triazolo[5,1-c] [1,4]oxazepin-2-amin

F F
F i F
7~ H F
H
SOLNYS LIS
- -N -N
H N

Ghép cap kidu Buchwald st dung quy trinh chung 1, gitta 2-brom-9-(2,3,4-
triﬂophenyl)-S,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-0][1,4]oxazepin 5-7 va (1R,5S,85)-
3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2. 1Joctan-8-amin 6-1, sau d6 phén tach dong
phéan dbi quang bang HPLC bat d6i xng pha déo thu dugc san phim & dé muc dudi
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dang chit rén mau tréng tuong tng 50 mg, MS (ES+) m/z: 486,3 [(M+H)'] va 41 mg,
MS (ES+) m/z: 486,3 [(M+H)"].

2) Vi du sinh hoc

2.1) Quy trinh thir nghiém: Thir nhiém y-secretaza

T4 bio H4 u thin kinh dém cta ngudi biéu hién qua mirc APP695 cua ngudi voi
d6t bién kép Swedish (K595N/M596L) duge phu ¢ 30.000 té bao/giéng/100 pL trong
dia 96 giéng trong IMDM chira 10% FCS, 0,2 mg/L Hygromycin B va dugc 0 & 37°C,
5% COa.

3-4 gid sau khi pht, hop chét dugc pha lodng trong mdi truong va 50 pL duogc
thém vio & dang cb dic gap 1,5 1An d& dat duoc ndng d6 cudi cung. Viée @ hop chat
duoc thyc hién trong 24 giv. Lidu cudi ciing thuong nim trong khoang tir 4 pM xudng
dén 0,0013 pM trong bude ban log thu duge duong cong phan ung liéu tam diém.

Déi chitng thich hop chi st dung dung méi va hop chét tham chiéu duge &p dung
d6i v6i thir nghiém nay. Nong do cudi ciing ctia Me2SO 1a 0,4%.

Sau khi @ & 37°C, 5% COa, chit nbi bé mat dugc dinh lugng Ap42 duge tiét ra
bang kit thir nghiém Alphalisa (Human Amyloid beta 1-42 Kit: Cat# AL203C, Perkin
Elmer). 20 pL chit ndi bé mit moi truong nudi cly té bao dugc chuyén dén dia thur
nghiém. Sau d6 10 pL hon hop khang thé bit dugc ghép cap Alphalisa va khang thé
phat hién biotinyl duoc thém vao va dugce 0 trong 3 gid & nhiét 40 phong ddng thoi lac
nhe dia thir nghiém. Sau khi thém 20 pL hat cho, dfa thir nghiém dugc ut trong 30 phut
& nhiét d6 phong va lic lién tuc ma khong tiép xtc voi dnh sdng truc tiép. Sau @6 doc
dia thir nghiém trén may doc Paradigm AlphaLisa str dung chuong trinh sén c6 v6i do
rung & 680 nm va do phat xa ¢ 570 nm.

Sau d6 st dung tin hidu do dugc @& tinh toan gié tri ICso0 d6i v6i viée trc ché sy
tiét Ap42 bang phan tich hdi quy phi tuyén tinh st dung XLfit phan mém 5.3 (tir IDBS

company).

2.2) Két qua
Béng du6i day thé hién dit lidu ddi voi tht ca cac hop chit trc ché tiét AB42:
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Vidu Apa2 Vidu Ape2
ICs0 (uM) ICso (uM)

1 0,0847 20 0,0345

2 0,0511 21 0,0166
3 0,0874 22 0,0718
4 0,0762 23 0,0597

5 0,0477 24 0,0789
6 0,0623 25 0,0208

7 0,0433 27 0,0774
8 0,0749 28 0,0959
9 0,0217 29 0,0112
10 0,0718 31 0,0520
11 0,0221 33 0,0109
12 0,0723 34 0,0196
13 0,0218 35 0,00658
14 0,0451 36 0,0129
15 0,0239 37 0,0157
16 0,0626 38 0,0127
17 0,0823 39 0,0439
19 0,0132 40 0,0192
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YEU CAU BAO HO

1. Hop chét ¢6 cong thirc (1):

HH
ArIN\\;&/N N
\« N
H O

N-N
I,

RY),

trong do:

R! 1a halogen, alkyl thép, alkyl thap dugc thé bai halogen, alkoxy thap, hoic alkoxy
thdp duoc thé béi halogen,

va céc R! ¢6 thé khac nhau néu n = 2 hoic 3;
m béng 1 hoc 2;
n bang 1, 2 hoic 3;

Ar  lanhom heteroaryl c6 sdu canh, dugc chon tur:

N
= NZ
G
N N Nao
R3
RZ RZ 2

trong do:

R?  lahydro, halogen, alkyl thap, alkyl thap duoc thé bang halogen, hodc alkoxy thap;
R?® 13 hydro hodc halogen;

hodc mudi duge dyng cua ching.

2. Hop chit ¢ cong thire (I) theo diém 1, trong d6 hop chét c6 cong thic (I) 12 hop

chét c6 cong thic (Ia):
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R,

H
AR
\« N O
H N-N ,
\/d)m (Ta)

trong d6 R!, m, n va Ar dugc xéac dinh nhu ¢ diém 1.

3. Hop chét c¢6 cong thuc (I) theo diém 1, trong d6 hop chét ¢ cong thic (1) 1a hop
chét c6 cong thice (Ib):

R,

~ N

H N-N

WHH :
\ N

(0]
mo (Ib)

frong d6 R!, m, n va Ar duge xéc dinh nhu ¢ diém 1.

4. Hop chit c6 cong thire (I) theo diém bat ky trong s6 cac diém tir 1 dén 3, trong
d6 R 14 halogen.

5. Hop chéit c6 cong thire (I) theo diém bat ky trong s& cac diém tir 1 dén 4, trong
do6 R! 1a flo hoic clo.

6. Hop chat c6 cong thire (I) theo diém bAt ky trong s6 céc diém tir 1 dén 5, trong
d6 n bang 2 hoic 3.

7. Hop chit c6 cong thire (I) theo diém bat ky trong s& cac diém tir 1 dén 6, trong
d6 Ar 1a nhém heteroaryl ¢6 sau canh, trong d6 hop chét nay dugc chon tir:

N
2 z N
SANYeRS
NS NS NS
R3
R? R? R?
trong do:
R2  laalkyl thdp hodc alkoxy thap;
R3 I hydro.
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8. Hop chét c6 cong thire (I) theo diém bAt ky trong s6 céc diém tir 1 dén 7, trong
dé Ar 1a nhom heteroaryl ¢6 sdu canh, trong d6 hop chit nay duoc chon tur:

N
72 72 N=
Q” @ Q”
N\ NS NS
R3
R2 R2 R2
b b

R?  lametyl hodc metoxy;

R3>  lahydro.

trong do:

9. Hop chat c6 cong thire (I) theo diém bt ky trong sb cac diém tir 1 dén 3, trong
do:

R! 1a halogen;

m bing 1 hodc 2;

n bang 2 hoic 3;

Ar 1a nhom heteroaryl ¢6 séu canh, duogc chon tur

N
= = N=
YGRS
> x
R3
R? R? R?

trong do:

R? 14 alkyl thip hoic alkoxy thap;

R3> 4 hydro.

10.  Hop chit c6 cong thire (I) theo diém bét ky trong sb céc diém tir 1 dén 3, trong
de:

R! 1a flo hodc clo,

m bing 1 hodc 2;

n bang 2 hoic 3;

Ar 12 nhém heteroaryl c6 sdu canh, dugce chon tur:
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N
z ~ N~
0 )
R3
R2 R? R?
b b
trong do:

R? 1a metyl hodc metoxy;

R® 1 hydro.

11.  Hop chét theo didm bét ky trong s6 c4c diém tir 1 dén 10, trong d6 hop chét nay

duoc chon tu:

(9R)-9-(2,3-diflophenyl)-N-[(1R,5S)-3 -(6-metoxypyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1,4]oxazepin-2-amin;
(95)-9-(2,3-diflophenyl)-N- [(1R,5S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][ 1 ,4Joxazepin-2-amin;
(9R)-9-(2,4-diflophenyl)-N-[(1R,5 S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][ 1 ,4Joxazepin-2-amin;
(95)-9-(2,4-diflophenyl)-N-[(1R,55)-3 -(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-¢][ 1 ,4Joxazepin-2-amin;
(9R)-9-(2,3-diflophenyl)-N-[(1R,5 S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]Joxazepin-2-amin;
(95)-9-(2,3-diflophenyl)-N-[(1R,5S)-3 -(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-¢][ 1 ,4]oxazepin-2-amin;
(9R)-9-(3,5-diflophenyl)-N-[(1R,585)-3 -(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4Joxazepin-2-amin;
(9S)-9-(3,5-diﬂopheny1)-N—[(1R,5S)—3-(6-metylpyrimidin-4—yl)-3 -azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c] [1,4]Joxazepin-2-amin;
(9R)-9-(2,4-diflophenyl)-N-[(1R,5S)-3 -(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1 -c][1,4]oxazepin-2-amin;
(9S)-9—(2,4-diﬂophenyl)—N-[(1R,5S)-3-(6-metylpyrimidin—4-yl)-3 -azabixyclo[3.2.1]

octan-8-yl]-3,6,7,9-tetrahydro-[1,2,4]triazolo[5,1 -c][1,4]oxazepin-2-amin;
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(9R)-9-(3,5-diflophenyl)-N-[(1R,5 S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-¢][1 ,4]oxazepin-2-amin;
(99)-9-(3,5-diflophenyl)-N-[(1R,55)-3 -(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1 -c][1,4]oxazepin-2-amin;
(9R)-N-[(IR,5S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3 .2.1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9S)-N-[(1R,5S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2. 1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;
(9R)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metylpyridazin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9S)-9-(3-clo-5-flo-phenyl)-N- [(1R,5S)-3-(6-metylpyridazin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9R)-N-[(1R,5S)-3-(6-metylpyridazin-4-yl)-3 -azabixyclo[3.2.1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9S)-N-[(1R,5S)-3-(6-metylpyridazin-4-yl)-3 -azabixyclo[3.2.1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9R)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metoxypyridazin—4-yl)-3-azabixyclo.
[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1 -c][1,4]oxazepin-2-amin;
(95)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1 -c][1,4]oxazepin-2-amin;
(8R)-8-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-yl1]-6,8-dihydro-5H-[1,2,4]triazolo[5,1 -c][1,4]oxazin-2-amin;
(8S)-8-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c] [1,4]oxazin-2-amin;
(8R)-N-[(1R,5S)-3-(6-metylpyrimidin-4-y1)-3 -azabixyclo[3.2.1]octan-8-yl]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;

(8S)-N-[(1R,5S)-3-(6-metylpyrimidin-4-y1)-3 -azabixyclo[3.2.1]octan-8-y1]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;
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(8R)-8-(3-clo-5-flo-phenyl)-N-[(1R,55)-3 -(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;

(8S)-8-(3-clo-5-flo-phenyl)-N-[(IR,5 S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;
(8R)-N-[(1R,5S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3 .2.1]octan-8-y1]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;

(8S)-N- [(1R,5S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2. 1]octan-8-yl1]-8-(2,3,4-
triflopheny1)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4loxazin-2-amin;
(8R)-8-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1]
octan-8-yl]-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4Joxazin-2-amin;
(8S)-8-(3-clo-5-flo-phenyl)-N- [(1R,5S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1]
octan-8-yl]-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;
(8R)-N-[(1R,5S5)-3 -(2-metoxy-4-pyridyl)-3-azabixyclo[3.2. 1]octan-8-yl]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;
(8S)-N-[(1R,5S)-3-(2-metoxy-4-pyridyl)-3 -azabixyclo[3.2.1]octan-8-yl]-8-(2,3,4-
triflopheny1)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c] [1,4]oxazin-2-amin;

(9R)-9-(3 -clo-S-ﬂo-phenyl)-N-[(1R,5S)-3-(6-mety1pyrimidin—4-yl)-3 -azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4Joxazepin-2-amin;

(95)-9-(3 -clo—S-ﬂo-phenyl)-N-[(lR,5S)-3-(6-mety1pyrimidin—4-yl)-3 -azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c] [1,4]oxazepin-2-amin;

(9R)-9-(3 -clo-S-ﬂo-phenyl)-N-[(1R,5S)-3-(2-met0xy-4-pyridy1)-3-azabixyclo [3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1 ,2,4]triazolo[5,1-c][1 ,4Joxazepin-2-amin;
(9S)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1 -c][1,4]oxazepin-2-amin;
(9R)-N-[(1R,55)-3 -(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1 Joctan-8-y1]-9-(2,3,4-
triflophenyl)-5 ,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c] [1,4]oxazepin-2-amin;

(9S)-N-[(1R,5S)-3-(2-metoxy-4—pyridyl)-3-azabixyclo [3.2.1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5, 1-c][1,4]oxazepin-2-amin;

49



47384

(9R)-N-[(1R,5S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2. 1]octan-8-yl1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;

(9S)-N-[(1R,5S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2. 1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;

hodc mudi duge dung ctia chung.

12.  Hop chét theo diém bét ky trong s6 céc diém tir 1 dén 10, trong d6 hop chét nay
dugc chon tu:

(9R)-N-[(1R,5S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2. 1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;
(9S)-N-[(1R,5S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo[3.2. 1]octan-8-yl1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;
(9R)-9-(3-clo-5-flo-phenyl)-N-[(1 R,58)-3-(6-metylpyridazin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9S)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metylpyridazin-4-yl)-3-azabixyclo[3.2.1]
octan-8-yl1]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4Joxazepin-2-amin;
(9R)-N-[(IR,5S)-3-(6-metylpyridazin-4-yl)-3-azabixyclo[3.2. 1Joctan-8-yl1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;
(9S)-N-[(1R,5S)-3-(6-metylpyridazin-4-yl)-3-azabixyclo[3.2. 1]Joctan-8-yl1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4Joxazepin-2-amin;
(9R)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c] [1,4]oxazepin-2-amin;
(9S)—9—(3-clo-5-ﬂo-phenyl)-N—[(lR,5S)-3-(6-metoxypyridazin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(8R)-N-[(1R,5S)-3-(6-metylpyrimidin-4-y1)-3 -azabixyclo[3.2.1]octan-8-yl1]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;

(8S)-N-[(1R,5S)-3-(6-metylpyrimidin-4-yl)-3 -azabixyclo[3.2.1]octan-8-yl]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-2-amin;
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(8R)-N-[(1R,5S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1 Joctan-8-yl]-8-(2,3,4-
triflopheny1)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1,4]oxazin-2-amin;

(88)-N-[(1R,5S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1 Joctan-8-yl1]-8-(2,3,4-
triflophenyl)-6,8-dihydro-5H-[1,2,4]triazolo[5,1-c][1,4]oxazin-2-amin;

(9R)-9-(3-clo-5-flo-phenyl)-N-[(1R,5S)-3-(6-metylpyrimidin-4-yI)-3 -azabixyclo
[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;

(9S)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo
[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4]oxazepin-2-amin;
(9R)-9-(3-clo-5-flo-phenyl)-N-[(1R,5 S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1]
octan-8-yl]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-¢][1 ,4]oxazepin-2-amin;

(9S)-9-(3-clo-5-flo-phenyl)-N- [(1R,5S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo
[3.2.1]octan-8-y1]-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][ 1 ,4]oxazepin-2-amin;

(9R)-N-[(1R,5S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2.1 Joctan-8-yl1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;

(9S)-N-[(1R,5S)-3-(2-metoxy-4-pyridyl)-3-azabixyclo[3.2. 1]Joctan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1 ,4Joxazepin-2-amin;

(9R)-N-[(1R,5S)-3-(6-metylpyrimidin-4-yl)-3-azabixyclo[3.2. 1]octan-8-y1]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;

(9S)-N-[(1R,5S)-3-(6-metylpyrimidin-4-yl)-3 -azabixyclo[3.2.1]octan-8-yl]-9-(2,3,4-
triflophenyl)-5,6,7,9-tetrahydro-[1,2,4]triazolo[5,1-c][1,4] oxazepin-2-amin;

hodc mudi dugc dung cta ching.
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13.  Quy trinh diéu ché hop chét theo diém bét ky trong s6 cac diém tir 1 d&én 12, quy

trinh nay bao gdm budc cho hgp chat 5:

R"),

phan Gng v6i amin 6
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N o
Ar~ NH,

H 6
trong d6 Ar, R!, n va m 13 nhu dugc xéc dinh theo diém bit ky trong sb cac diém tir 1

dén 12,

d2 tao ra hop chét c6 cong thuc (I) da néu, va néu muén, chuyén héa hop chét thu duoc

thanh mudi dugc dung ctia chung.

14.  Hop chit theo diém bt ky trong sb céc diém tir 1 dén 12, khi dugc san xuét theo
quy trinh theo diém 13.

15.  Duoc pham chira hgp chit theo diém bit ky trong s6 céc diém tir 1 dén 12 va 14

va chit mang khéng c6 tic dung tri liéu.
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