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Q)

hodc mudi dugc dung cua nd. Hop chit nay hiru dung dé diéu tri bénh dai thao
duong typ 1. Sang ché ciing dé cap dén dugc pham chitra hop chét nay.
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Linh vue k¥ thuét dwoe dé cip

Sang ché dé cap dén chét chi van thu thé peptit gidng glucagon 1 va sit dung hop
chét nay trong tri liéu dé diéu tri bénh bénh d4i thio duong typ IL

Tinh trang k§ thuit cia sang ché

Peptit gidng glucagon 1 (GLP-1) 14 thanh vién thudc ho incretin cua hormon
peptit dugc tiét boi té bao noi tiét rudt L. GLP-1 cam Gng viéc giai phong insulin tir té
bao beta theo cach phu thudc glucoza. Tuy nhién, GLP-1 dugc chuyén héa nhanh chéng
nén chi ¢ ty 18 phan trim nho GLP-1 c6 thé dugc str dung dé gay tiét insulin. Dé bu dap
didu nay, cac chit chu van thy thé GLP-1 (GLP-1R) da dugc phét trién dé ting cudng
viée tiét insulin nhw mot phuong phap diéu tri bénh déi thio duong typ IL

Phén 16n chét chu van GLP-1R da dugc phé chudn dé diéu tri bénh dai thao duong
typ II 14 cac chét tiém dugc. Bénh nhan thuong thich dung thudc qua dudong udng hon
vi nhitng han ché lién quan dén tiém nhu bét tién, dau va c6 thé gay kich tng vi tri tiém.

W02018/109607 boc 16 dan xut benzimidazol, ma duoc md ta 1a chét chi van
GLP-1R.

Ban chét k§ thuit ciia sang ché

Tuy nhién, van c¢6 nhu cdu v& chét chi van GLP-1R thay thé. Cu thé, vin c6 nhu
cAu vé chét cha van GLP-1R ma c6 thé duoc ding qua dudng miéng. Dic biét c6 nhu
clu vé cac chét chii van GLP-1R ¢6 hiéu luc duogc cai thién, profin doc tinh thuén loi

va/hodc profin duoc dong hoc hd trg viéc ding theo liéu mot 1an mdi ngay.

Do d6, sang ché @& xuét hop chét c6 cong thirc:

R3

Cong thtrc 1
1

141
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trong do

R!1a H hoic F;

R21aH hoic F, va

R3 1a H hodc CH3;

hodc mubi dugc dung ctia ching.

Cong thirc I bao gdm tét ca cc chit dong phan d6i anh riéng r&, va hon hop cia

chung, ciing nhu chét triét quang, va mudi duge dung ctia chiing.

Theo mot phuong an, sang ché dé cap dén hop chét c6 cong thic:

R J;H
NS N o
|
\@o N N@
B R2 OH
F P
RS
Cong thuc Ia

hodc mudi dugc dung cia chung.

Theo mot phuong 4n, sang ché dé cap dén hop chét ¢ cong thirc:

. 53\
NS N
\ 0
\Q\/o N N\®_/(
\
| oH
F %

Cong thuce IT
trong d6 R! 1a H hoic F, hodc mudi duge dung ciia chung.

Theo mot phuong 4n, sang ché dé cap dén hop chét ¢ cong thirc:

2/41
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R1 Oh“g
N\\ N
| 0
AN
| OH
F 7

Cong thuc Ila
trong d6 R 13 H hoic F, hodc mudi dugc dung cta ching.

Theo mot phuong 4n, hop chét nay 13 hop chit c6 cong thirc:

R
Ns N
\ 0]
\Qvo N N\Q_/(
N
| OH
F ~

hodc mudi duge dung ctia ching. Theo mot phuwong 4n wu tién, hop chét nay 12 hop chét

¢6 cong thtc:

R
NS N
\ @)
N
| OH
F %
b
hoic mudi duoc dung ctia chiing.

Theo mot phuong 4n, hop chat nay 1a hop chét ¢ cong thic:

OCH
F
AN N
\ O
| OH
F =
b

hodc mudi duge dung ctia ching. Theo mdt phuong 4n uu tién, hop chét nay 13 hop chét

c6 cong thuc:
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5%
F
N\\ N
\ 0O
\QVO N\ N\Q_(
| OH
F 7

b

hodc mubi duoc dung cia chiing. Theo mot phuong 4n dic biét wu tién, sang ché dé cap

dén mudi fert-butylamin (con dugc goi 1a mudi erbumin) cua:

oﬂ\
F
N N o
\Q\/o N Ly«
| OH
F ~

Theo mdt phwong 4n, sang ché dé cap dén hop chit c6 cong thirc:

51\
F
Ns N o
|
| R? OH
F ~
Cong thtrc 1T

trong d6 R? 1a H hoac F, hodc mubi duge dung cia ching.

Theo mot phuong 4n, sang ché d& cap dén hop chét c6 cong thirc:

&
F
N\\ N
| 0
| R2 OH
F _

b

Cong thuc I1a
trong d6 R? 1a H hoac F, hodc mubi duoc dung cta ching.

Theo mot phuong 4n, hop chit nay 13 hop chit c6 cong thirc:

4
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Q
N F
X N
\ 0
| OH
F pZ
M

hodc mudi duoc dung ciia chiing. Theo mot phwong 4n uu tién, hop chét nay 13 hop chat

5%
F
NS N
| 0]
\Q\/O N\ N\G_{
| OH
F 7

hodc muoi dugc dung cia chung.

¢6 cong thuc:

Theo mot phuong 4n, hop chit nay 14 hop chét ¢6 cong thic:

53\
F
NS N
\ 0]
A F
| OH
F 7

hodc mudi duge dung ciia chiing. Theo mot phuong 4n wu tién, hop chét nay 12 hop chat

oﬂ\
" F
X N
| 0
O. N N\®_/(
A F
I | OH
=

hodc mudi dugc dung cta ching.

c6 cong thuc:

Cong thitc I bao gdm cong thirc Ia, Ib, II, Ila, IIb, III, [Ta va IIIb va tham chiéu
dén Cong thirc I dudi day, vi du trong phuong phap diéu tri va sir dung trong tri lidu,
cling s€ dugc coi nhu mot tham chiéu dén mdi va tit ca cac cong thirc con ndy.

5
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Theo mdt phwong 4n khac, sang ché dé cap dén ché phdm duoc dung chira hop
chét c6 cong thic I, hodc mudi dugc dung ciia ching, va it nhét mot chat mang, chét pha
loing hodc t4 duge duge dung. Theo mot phuong 4n wu tién, duge phdm duge bao ché

dé dung qua dudng miéng.

Theo mdt phuong an khac, sang ché dé cap dén phuong phap diéu tri cho dong
vat c¢6 vi bi bénh dai thdo duong typ II, phuong phép nay bao gdm viéc sir dung cho
dong vat c6 vii c6 nhu cAu diéu tri duoc phém chira lvgng hitu hiéu ciia hgp chéit cé cong
thite I, hodc mudi duge dung ctia ching, va it nhét mot chit mang, chat pha loang hoic
t4d dugce duge dung. Theo mot phuong an, duoc phém duge bao ché dé st dung qua

dudng miéng. Tt hon 13, dong vat c6 va 1a ngudi.

Theo mdt phuong 4n khéc, sang ché dé cap dén phuong phép diéu tri cho dong
vat ¢6 va bi bénh dai thao duong typ II, phuong phéap nay bao gdm viéc st dung cho
dong vat cd vi cd nhu cau diéu tri mot luong hitu hiéu ctia hop chét c6 cong thirc I, hodc

mudi duge dung ciia chiing. Theo mdt phuong 4n wu tién, dong vat cé vi la nguoi.

Theo mot phuong 4n khac, sang ché @& cap dén phuong phép ha mirc glucoza
huyét & dong vat ¢6 via, phuong phép nay bao gdm viéc sir dung cho dong vat c6 vi c6
nhu cau diéu tri mot lwong hitu hiéu ctia hgp chét c6 cong thuc I, hodc mubi dugce dung

cua ching. Theo mot phuong an wu tién, dong vat c6 vu la nguoi.

Theo mot phuong 4n khéc, sang ché dé cap dén phuong phép didu tri ching tang
duong huyét & dong vat ¢ v, phuong phap nay bao gdm viéc str dung cho dong vat co
vl ¢6 nhu cau diéu tri mdt luong hitu hidu ctia hop chét c6 cong thure I, hodc mubi dugc
dung cta ching. Theo mdt phuong &n wu tién, dong vat c6 vu 1a nguoi.

Theo mdt phuong 4n, sang ché d& cap dén hop chét c¢6 cong thirc I, hodc mubi
duoc dung ctia ching, dé str dung trong tri liéu.

Theo mot phwong 4n khéc, sang ché dé cap dén hop chét ¢ cong thirc I, hodic
mubi duge dung cia chung, dé sir dung trong diéu tri bénh dai thao duong typ IL.

Theo mot phwong 4n khéc, sang ché dé cap dén hop chét ¢ cong thirc I, hodic
mubi dugc dung cia ching, dé sir dung trong viéc ha mirc glucoza huyét.

Theo mot phwong 4n khéc, sang ché dé cap dén hop chat c6 cong thirc I, hoidc

mubi duoc dung cia ching, dé sir dung trong diéu tri ching tang dudng huyét.

6
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Theo mdt phuong an, sang ché dé cap dén viéc sir dung hop chét ¢ cong thic I,
hodc mudi duge dung cta ching, dé san xuét thudc nhim diéu tri bénh dai thao dudng

typ 11

Theo mdt phuong an, sang ché dé cap dén viéc st dung hop chét c6 cong thic I,

hodc mudi duoc dung cua chung, dé san xuat thudc nham ha mire glucoza huy€t.

Theo mot phuong 4n, sang ché dé cap dén viéc sir dung hop chit c6 cong thire I,
hodc mudi duoc dung ctia ching, trong san xuét thudc dé diéu tri ching ting duong

huyét.

Theo mot phuong an wu tién, hop chit c6 Cong thic I duge dung qua dudng
miéng. Theo mdt phuong an wu tién, hop chét c6 Cong thirc I duoc ding mot 1an mdi
ngay. Theo mot phuong 4n dugce wu tién khéc, viée sir dung trong tri liu 1a sir dung &
nguoi.

MG ta chi tiét sang ché

Thuét ngit “mudi duge dung” dugce st dung & day d8 chi mudi cta hop chét theo
sang ché dugc coi 12 c6 thé chip nhén dé str dung trong 14m sang va/hodc thi y. Cac vi
du vé& mudi duge dung va cac phuwong phap luén chung dé didu ché chung c6 thé duoc
tim thay trong “Handbook of Pharmaceutical Salts: Properties, Selection and Use” P.

Stahl, et al, 2nd Revised Edition, Wiley-VCH, 2011 and S.M. Berge, et al,
"Pharmaceutical Salts", Journal of Pharmaceutical Sciences, 1977, 66(1), 1-19.

Vi du vé& dugc phdm va cc quy trinh didu ché dugc phim nay c6 thé duge tim
thay trong tai liéu chuyén nganh “Remington: The Science and Practice of Pharmacy”,
Loyd, V., et al. Eds., 22" Ed., Mack Publishing Co., 2012. Theo m{t phuong &n, dugc
phidm nay c6 thé duoc bao ché dé s dung qua dudng miéng. T6t hon 1a duge phdm
duoc bao ché thanh vién nén, vién nang, hodc dung dich. Vién nén, vién nang, hodc
dung dich nay c6 thé chira hop chét c¢6 cong thirc I v6i lugng hiru hiéu dé diéu tri cho
bénh nhan cén diéu tri.

Thuét ngit “lugng hitu hi¢u” duoc dung d& chi lwong hodc liéu ctia hop chit ¢6
cong thuc I, hodc mubi duge dung ciia né ma, khi cho bénh nhén dung 1iéu don hoic da
1iéu, tao ra hiéu qua mong mudn & bénh nhan duoc chin doan hodc diéu tri. Bac si cham

séc, v6i tur cach 1a nguoi ¢6 k¥ nang trong linh vuc nay, ¢6 thé dé dang x4c dinh mot

7
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luong hitu hiéu bang cach st dung cic k§ thuat thong thudong va bang cach quan sat két
qua thu dugc trong céc truong hop tuong tu. Cac yéu t6 dugc can nhic trong viée xac
dinh luong hoéc liéu hitu hiéu ctia mot hop chét bao gém: khi hop chit hodc mudi cua
né s& duoc st dung; thi c6 st dung dong thoi cac chét khac hay khong, néu dugc sir
dung; céac loai dong vat cdé vu dugc didu tri; kich thude, d tudi va stc khoe chung cia
nd; mic do li€n quan hodc mrc do nghiém trong cua rdi loan; phan tmg cia timg c4 thé
dong vat c6 via; phuong thice st dung; déc diém sinh kha dung cua ché phém duoc su
dung; ché d6 1iéu da chon; va cac tinh huéng lién quan khéc; Hop chét theo sang ché c6

tac dung v6i liéu mdi ngay ndm trong khoang tir 0,01 dén 15 mg/kg thé trong.

Nhu duoc st dung & day, cac thudt nglr “viéc diéu tri”, “dicu tri” hodc “su diéu
tri” dé cdp dén viéc ha, 1am giam, hodc dao nguoc sy tién trién hodc mirc d§ nghiém
trong cua triéu chirng, roi loan, hodc tinh trang bénh hién cd, nhu ching ting dudng

huyét, ma cé thé bao gdm viéc tang tiet insulin.

Hop chét ¢6 cong thirc I c6 thé duge bao ché thanh duge phim dé sir dung theo
dudng bét ky ma 1am cho hop chit ndy sinh kha dung. Tét hon 14 cac dugc phdm nay dé
str dung qua dudng miéng. Cac duge phdm nhu vy va cac quy trinh bao ché chung 12
da biét rd trong linh vuc k¥ thuat ndy (xem, vi du, Remington, J. P., “Remington: The
Science and Practice of Pharmacy”, L.V. Allen, Editor, 22nd Edition, Pharmaceutical
Press, 2012).

Céac hop chit c6 cac cong thire I va cdc muoi duge dung cua chung hitu dung

trong st dung dé tri liéu theo sang che, voi mot so cau hinh dugc uu tién.

Hop chét theo sang ché bao gdm:

Cong thuc Ia; va

8/41



44797
[
NS N o
|

\@O N N@_(

| R? OH

F pZ R

Cong thtrc Ib,

hodc mudi dugc dung ctia chung.

Céc hop chit khac ctia sang ché bao gbm:

o 53\
Ny N
\ O
\Q\/o N 4
N
| OH
F pZ

Cong thtrc I1a; va
w0
|
N N
S
Y

,,,//
N\\ N
0
Ol )4
[ OH
F

Cong thtrc 1Ib,
hodc mubi duge dung cua ching.

Céc hop chét khéc ciia séng ché bao gom:

0
N i R
X N
\ 0
o_ N N\Q_/(
N
[ R2 OH
F >

Cong thirc I11a; va
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Cong thire II1b,
hodc mudi dugc dung ciia ching.

Mic du sang ché bao gdm tit ca cac chit dong phan d6i anh riéng r&, hdn hop
ctia ching, va cac chét triét quang, cic hop chat c6 Cong thic Ia, Ta va Illa, va mudi

duoc dung cta ching, déc biét uu tién.

Céc chit ddng phan ddi anh riéng 1é c6 thé dugc tach riéng hodc duge phén tach
béi ngudi c6 hidu biét trung binh v& linh vuc ndy & thoi diém thuan tién bét ky trong
quy trinh tdng hop cac hop chét theo sang ché bing cac phuong phap nhu k¥ thuat két
tinh chon loc hoidc séc ky bat dbi xtng (xem, vi du, J. Jacques, et al., "Enantiomers,
Racemates, and Resolutions", John Wiley and Sons, Inc., 1981, va E.L. Eliel and S.H.
Wilen,” Stereochemistry of Organic Compounds”, Wiley-Interscience, 1994), hoéc séc
ky léng siéu t6i han (supercritical fluid chromatography-SFC) (xem, vidy, T. A. Berger;
“Supercritical Fluid Chromatography Primer,” Agilent Technologies, July 2015).

Mudi dugc dung cia hop chét theo sang ché c6 thé duoc tao ra, vi du, bang phan
g ctia hop chit c6 cong thirc I va bazo duge dung thich hop trong dung méi thich hop
trong diéu kién tiéu chudn da biét 16 trong linh vuc k¥ thuat nay (xem, vi dy, Bastin,
R.J., et al.; Org. Process. Res. Dev., 4, 427-435,2000 and Berge, S.M., et al.; J. Pharm.

Sci., 66, 1-19, 1977). Mubi wu tién 1a mubi ter¢-butyl amin (hogc erbumin).

Mot sb ky hiéu viét tit duoc st dung & day duoc dinh nghia theo Daub G.H., et
al., “The Use of Acronyms in Organic Chemistry” Aldrichimica Acta, 1984, 17(1), 6-
23. Céc ky hiéu viét tit nhat dinh dugc dinh nghia duéi day: “ACN” dé chi axetonitril;
“ATP” dé chi adenosin triphosphat; “BSA” dé chi Albumin huyét thanh bo; “cAMP” dé
chi adenosin-3’,5’-monophosphat vong; “DCM” dé chi diclometan ho#c metylen clorua;
“DIPEA” dé chi N,N-diisopropyletylamin; “DMF” & chi N,N-dimetylformamit;
“DMSO” dé chi dimetyl sulfoxit; “ECso” dé chi ndéng do cua chét tao ra 50% dap ung

ciia hoat tinh dich so v6i hop chit d6i chimg dwong x4c dinh trudc (gia trj ECso &),
10
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“ES/MS” d& chi phd khdi phun dién tir; “EtOAc™ dé chi etyl axetat; “HATU” dé chi 1-
[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxid hexaflophosphat;
“HEK” d& chi than phdi ngudi; “HEPES” dé chi axit 4-(2-hydroxyetyl)-1-
piperazinetansulfonic; “h” dé chi gio, tuong tng; “MeOH” dé chi metanol hodc rugu
metylic; “min” d& chi phat; “Pd(dppf)Cl” dé chi [1,1'-bis(diphenylphosphino)
feroxen]diclopaladi(Il); “RT” dé chi nhié¢t dd trong phong; va “THE” dé chi

tetrahydrofuran.

Céc hop chét theo sang ché c6 thé dugc didu ché bang nhiéu quy trinh khac nhau,
mdt s6 quy trinh trong d6 dugc minh hoa trong cac quy trinh vi du didu ché va vi du
duéi day. Cac budce tong hop cu thé cho mdi quy trinh duoc md ta ¢b thé dugc két hop
theo céc cach khac nhau dé diéu ché cac hop chét theo sang ché, hodc mudi ciané. San
phim ctia mdi bude dudi day co thé duge thu hdi bang cac phwong phap thong thudng
bao gém phuong phap chiét, 1am bay hoi, két toa, séc ky, loc, nghién va két tinh. Cac
chét phan tmg va nguyén liéu ban diu déu d& dang kiém dwoc dbi véi ngudi 6 kién
thire trung binh trong linh vuc. Cac chét ddng phén, chit ddng phan d6i anh, chat dong
phan khong déi quang riéng r& c6 thé dugc phan tach hogc tach & thoi diém thuén loi
bat k¥ trong qua trinh tong hop, bang cach phuong phap nhu, k§ thuét két tinh chon loc
hodc sic ky bat ddi (Xem vi du, J. Jacques, et al., "Enantiomers, Racemates, and
Resolutions", John Wiley and Sons, Inc., 1981, and E.L. Eliel and S.H. Wilen,”
Stereochemistry of Organic Compounds”, Wiley-Interscience, 1994). Cac so o, cac qua
trinh diéu ché va cac vi du dudi day dugce néu ra nhim minh hoa thém cho sang ché va

khong lam gidi han pham vi ctia sdng ché.

11
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So dd 1
R' 0 R’ R'
Budce 1 Budc 2 Bu’é’C 3
2
Br R’ Br™ YR Br R
R3 1 R 2 3 3
1 1
1 R
R Budc 4 OH  Budc5 R Oo—
\\N _ 0 (o)
2
Br R’ Br™ Y, R’ Br . R
3 R R
R4 5

LG: nhém rdi chuyén
R!, R? va R?1a nhu duoc x4c dinh trong Cong thirc 1
So dd 1 thé hién quy trinh tdng hop hop chét trung gian 6, ma dugc st dung dé
diéu ché cac hop chét c6 cong thirc I. Axit benzoic 1 dAu tién trai qua qua trinh khur bang
phirc chat boran dimetylsulfit trong budc 1 dé tao ra rugu 2. Ruou nay duge chuyén héa
thanh nhém rdi chuyén (LG, hop chét trung gian 3). Vi dy, rugu trong hop chat trung
gian 2 ¢6 thé duge chuyén héa thanh nhém mesylat bing cach sir dung metansulfonyl
clorua & -15 °C trong budc 2, hodc né ¢6 thé duge chuyén hoa thanh bromua bang cach
stt dung phospho tribromua & 0 °C. Hop chét trung gian 3 dugc phan ing véi NaCN
trong budce 3 dé tao ra nitril 4. Nitril 4 duoc chuyén héa v6i KOH ¢ nhiét d§ cao trong
bude 4 dé tao ra axit 5, ma sau d6 duoc este hda trong budce 5 dé tao ra hop chét trung

gian 6 béng cach str dung oxalyl clorua, DMF, va metanol.

12
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So d6 2

1
R 0—

jol
2
B R
JRE Bude 1b
Budce 1a 5 Ho. N &
z =0
/ \\LJ/Q
R1

R’ o—
(e}
0_g R2
f ! 3
0 R
7
Budc 2a

N N Br
F 8

13

R!, R? va R?1anhu duge x4c dinh trong Cong thirc I

So dd 2 minh hoa quy trinh diéu ché hop chét trung gian quan trong 12 dé didu
ché céc hop chét c6 cong thirc I qua hai con dudong. Trong con dudng thi nhét, aryl
halogenua 6 trai qua qua trinh Miyura boryl héa/két hop Suzuki trong mdt binh: st dung
bis(pinacolato)diboron, Pd(dppf)Clz, va kali axetat & nhiét d9 cao, aryl halogenua 6 dugc
chuyén héa trong buéc 1a thanh boronic este 7, trong d6 bromopyridin 8 va K2COs duge
bd sung vao phan tng (budc 2a) tao ra hgp chét trung gian 12. Trong con dudng thi hai,
quy trinh hai budc dugce st dung: Phan Ung két hop Suzuki cua aryl halogenua 6 véi
pinacol este cla axit 6-hydroxypyridin-2-boronic 9 bang céach sir dung Pd(dppf)Cl> va

13
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K>COs3 ¢ nhiét d6 cao (budc 1b) tao ra hop chét trung gian 10, ma sau d6 dugc alkyl véi
4-(bromometyl)-3-flobenzonitril 6 bing cach st dung Ag2CO3 & nhiét do cao (budce 2b)
dé tao ra hop chét trung gian 12. Thity phén este hop chét trung gian 12 trong buédc 3
béng céch st dung LiOH thu dugc hop chét trung gian axit 13.

So dd 3

N
(ON X
o —= 0
H N
2

F

s
0
N N Br
\\Q\/O\@
+
= 0
E X
8 HO\ © (o]

?

R1
R2
R3
7
R1
7R
Ho R
14

R!, R? va R31a nhu dugc x4c dinh trong Cong thirc

Ngoai ra, cic chat trung gian quan trong 12 va 13 ¢6 thé dugc diéu ché theo So dd 3,
phan tmg két hop bromopyridin 8 véi boronic este 7 hodc axit boronic 14 bang cach sir

dung Pd(dppf)Cl> va kali cacbonat & nhiét do cao.

So db 4

R!, R? va R?1a nhu dugc xé4c dinh trong Cong thirc

14
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So dd 4 thé hién phan tng chuyén hoéa cia hop chét trung gian quan trong 13
thanh céc hop chét c6 Cong thirc 1. Phan Gng két hgp amit trong bude 1 béng cach st
dung HATU va dianilin 15 tao ra hop chét trung gian 16. Phan tmg vong héa (budc 2)
duge thuc hién bang cach gia nhiét hop chét trung gian 16 trong axit axetic dé tao ra
benzimidazol 17. Cubi cing, trong budc 3 cac hop chit ¢6 cong thie I thu duge bang

cach thay phéan hop chét 17 bang céch st dung LiOH.
Quy trinh diéu ché

LC-ES/MS dugc tién hanh trén hé thdng sic ky long AGILENT® HP1200. Céc
két qua do phé khéi phun dién tir (thu dugc theo ché d6 duong va/hoic 4m) dugc tao ra
trén phd khdi ké bon cuc Mass Selective Detector ¢6 giao dién voi HPLC ma c6 thé c6
hodc khong ¢6 ELSD. Cac didu kién LC-ES/MS (d6 pH thap): Cot: PHENOMENEX®
GEMINI® NX C18 2,0 x 50 mm 3,0 um, 110 A; gradien: 5-95% B trong 1,5 phut, sau
d6 95% B trong 0,5 phut, nhiét do cot: 50 °C +/-10 °C; toc do dong: 1,2 mL/phut; thé
tich tiém 1 pL; Dung méi A: nudc khtr ion véi 0,1% HCOOH; dung m6i B: ACN v6i
axit formic 0,1%; budc song 200-400 nm va 212-216 nm. Néu HPLC dugc trang bi
ELSD, céc cai dit 1a nhiét do thiét bi bay hoi 45°C, nhiét d6 6ng phun 40°C va téc do
dong khi 1,6 SLM. Céc didu kién LC-MS khac (d6 pH cao): Cot: Cot Waters
xBridge® C18 2,1x50 mm, 3,5 um; gradien: 5-95% B trong 1,5 phut, sau d6 95% B
trong 0,5 phat, nhiét do cot: 50 °C +/-10 °C; tbc d6 dong: 1,2 mL/phut; thé tich tiém
1uL; Dung m6i A: 10 mM NH4HCOs3 d¢ pH=9; Dung m6i B: ACN; budc song: 200-
400 nm va 212-216nm; néu c6 ELSD: Nhiét do thiét bi bay hoi 45°C, nhiét d§ 6ng phun
40°C va tc do dong khi 1,60 SLM.

Mau nhidu xa bt tia X (XRPD) ctia cac chit rén két tinh thu dugc trén thiét bi
nhiéu xa bot tia X Bruker D4 Endeavor, ¢6 trang bi nguén CuKoa va bd do Vantec, van
hanh & dién thé 35 kV va cudng d6 50 mA. Mau dugc quét trong khoang gbc nhiéu xa
20 tlr 4 dén 40°, véi kich thude bude géc nhidu xa 26 1a 0,008° va tdc dd quét 12 0,5
gidy/budc, va stt dung do phan ky 1,0 mm, by chéng tan xa c¢b dinh 6,6 mm, va cac khe
dod 11,3 mm. Bot kho duoc dua 1én bd chira mau béng thach anh va bé mit tron thu dugc
b.'?lng cach sir dung con trugt thuy tinh. Nhiéu xa dd dang tinh thé dugc thu thap & nhiét
d6 moi trudng xung quanh va do am tuong d6i. Cac vi tri dinh tinh thé dugc x4c dinh
trong dung cy MDI-Jade sau khi toan bg dich chuyén mau trén co so chat chuén néi
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NIST 675 v6i cac dinh & 8,853 va 26,774 & gbc 26°. Pa biét 15 trong linh vyuc tinh thé
hoc 13, d8i véi mot dang tinh thé nhét dinh bét k¥, thi cudng do twong ddi cua cac dinh
nhidu xa c6 thé thay ddi do su dinh huéng duoc uu tién xuét phét tir cac yéu td nhu hinh
théi tinh thé hodc dang tinh thé. Khi xut hién tac dong cia sy dinh huéng duge wu tién,
thi cuong d6 dinh bi thay dbi, nhung cac vi tri dinh dic trung cta dang da hinh 1a khong
thay d6i. Xin xem, vi du, The United States Pharmacopeia #23, National Formulary #18,
pages 1843-1844, 1995. Ngoai ra, cling da biét 13 trong linh vuec tinh thé hoc 13, ddi véi
mot dang tinh thé nhét dinh bat ky, thi cac vi tri dinh & gbc c6 thé thay doi mot chut.
Chéng han, céc vi tr{ dinh c6 thé dich chuyén do bién dbi nhiét do ma mau dugc phan
tich tai d6, su thay thé mAu, hodc sy c6 mit hodc khong c6 mit chit chuin ndi. Trong
truong hop ndy, bién thién vi tri dinh 12+ 0,2 26° dugc coi 14 ¢6 tinh dén cc bién thién
tiém ning nay gy can tré viéc xac dinh rd rang dang tinh thé dwoc chi ra. Cau hinh cta

dang tinh thé c6 thé dugc tao ra dua trén dang két hop don nhét c4c dinh phan biét.
Quy trinh diéu ché 1

(4-Bromo-2-flo-5-metylphenyl)metanol

OH
Br

B6 sung: Axit 4-bromo-2-flo-5-metylbenzoic (100 g, 421 mmol), THF (200 mL)
va boran (dimetyl phtrc hgp sulfua, 2 mol/L dung dich trong THF, 210 mL, 10 mmol)
vao binh ciu. Khudy hdn hop & RT qua dém.‘Ngl‘mg phan mg bang HCI (dung dich
nude 1,0 N, 50 mL) va loc hdn hgp. C6 dich loc trong chdn khéng va tach phan con lai
gifta EtOAc (400 mL) va nuéc (400 mL). Rira cac chét hiru co bang dung dich NaCl
bdo hoa (400 mL), lam kho béng NaxS0q, loc, va cd dé tao ra hop chit néu & dé muc &
dang rén (93,5 g, 99%). 'H-NMR (400 MHz, CDCL) 8 7,29 (d, J= 7,9 Hz, 1H), 7,26
(d, J=9,1 Hz, 1H), 4,69 (s, 2H), 2,38 (s, 3H).

Quy trinh diéu ché 2

(4-Bromo-2-flo-3-metyl-phenyl)metanol

16
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Br
jo
F
Diéu ché hop chat néu ¢ dé muc v& co ban gidng nhu dugc md ta trong Quy trinh
didu ché 1 bang cach st dung axit 4-bromo-2-flo-3-metylbenzoic. Tinh ché san pham

bang séc ky cot silicagel str dung gradien tir 10 d&én 35% EtOAc trong hexan. Thoi gian
luu tai dinh LC-ES/MS: 1,01 phut.

Quy trinh diéu ché 3
2-(4-Bromo-2-flo-5-metylphenyl)axetonitril

F
Br

Hoa tan (4-bromo-2-flo-5-metylphenyl)metanol (92 g, 420 mmol) trong DCM
(500 mL) va bd sung trietylamin (120 mL, 861 mmol). Lam lanh hdn hop xudng -15 °C
va bb sung timg giot dung dich metansulfonyl clorua (40 mL, 517 mmol) trong DCM
(30 mL) vao hdn hgp phan ing. Khudy hén hop trong 30 phit & nhiét do trong phong.
Téach hén hop phan tng gitta DCM (500 mL) va nudce (500 mL). Rira cac chét hiru co
bing dung dich NaCl bdo hoa (500 mL), 1am khd bing Na;S0s, loc, va cd. Hoa tan phan
con lai trong DMF (400 mL) va 1am lanh hdn hop bang bdn bang. B sung NaCN (21,0
g, 429 mmol) trong mot phan vao hdn hop phan tng va khudy & nhiét do trong phong
qua dém. T4ch hén hop gifta EtOAc (400 mL) va nude (500 mL). Rira cac chét hiru co
bing dung dich NaCl bdo hoa (500 mL), 1am khé bing Na;SOs, loc, va co. Tinh ché
phin con lai bang séc ky cot silicagel sit dung gradien tir 10 dén 30% EtOAc trong hexan
d8 thu duge hop chit néu & d& muc (47,0 g, 48%) & dang dau. 'H-NMR (400 MHz,
CDCls) 6 7,34 (d, J=8,7 Hz, 1H), 7,32 (d, J=8,1 Hz, 1H), 3,71 (s, 2H), 2,41 (s, 3H).

Quy trinh diéu ché 4

2-(4-Bromo-2-flo-3-metyl-phenyl)axetonitril

SN
Br F
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Tron cing nhau (4-bromo-2-flo-3-metyl-phenyl)metanol (1,90 g, 8,67 mmol) va
DCM (20 mL). Lam lanh hén hop xubng 0 °C, sau d6 bd sung ting giot phospho
tribromua (1,0 mL, 11 mmol). Khudy hdn hgp & 0 °C trong 15 phut, sau d6 bazo hoa
han hop bing dung dich NaHCOs bdo hoa (10 mL). Chiét hdn hop bing DCM (40 mL).
Rira c4c chét hitu co bing nuéc mudi (30mL), 1am kho bang (Na2S0s4), loc va ¢d dé thu
dugc chét ran. Hoa tan chét rin trongDMSO (10 mL), sau d6 bd sung NaCN (0,60 g,
13,0 mmol) va khudy trong 1 gid. Tach hdn hop gitta EtOAc (50 mL) va nuée (50 mL).
Rira céc chit hitu co bing nude mudi (50 mL), 1am kho bang Na»SOs4, loc va co dé thu
duge san phdm & dang chét rén (1,3 g, 64%). Thoi gian luu tai dinh LC-ES/MS: 1,17
phut
Quy trinh diéu ché 5
Metyl 2-(4-bromo-2-flo-5-metyl-phenyl)axetat

F
Br

B6 sung: 2-(4-bromo-2-flo-5-metylphenyl)axetonitril (1,20 g, 5,10 mmol), etanol
(5 mL), nu6c (3 mL), va kali hydroxit (0,90 g, 16 mmol) vao binh. Gia nhiét hdn hop &
90 °C qua dém. Lam lanh hdn hop bing bdn bang va axit héa bang HCI 1,0 M dén do
pH=4-5, sau d6 tach hdn hop gitra EtOAc (30 mL) va nude (30 mL). Rira cac chét hiru
co bang dung dich NaCl bdo hoa (30 mL), lam kho bang Na>SOs, loc, va co dé thu duoc
axit 2-(4-bromo-2-flo-5-metyl-phenyl)axetic & dang rin. Hoa tan hop chét nay trong
DCM (10 mL), sau d6 bd sung DMF (0,05 mL, 0,6 mmol) va oxalyl clorua (0,5 mL, 6
mmol) & nhiét do trong phong. Khudy hon hop & nhiét d trong phong trong 30 phit,
sau d6 bd sung timg giot MeOH (2 mL, 49,4 mmol). Sau 30 phut, loai b dung moi
trong chdn khong va tach phan con lai gitta EtOAc (40 mL) va NaHCO3 5% (30 mL).
Rira cac chit hitu co bang dung dich NaCl bdo hoa (40 mL), 1am kho bang Na,SOy, loc,
va cb dé thu duge hop chit néu ¢ & muc & dang dau (1,1 g, 80%). ES/MS m/z (”Br,*'Br)
278,280 (M+NH4").

Quy trinh diéu ché 6

Metyl 2-(4-bromo-2-flo-3-metyl-phenyl)axetat
18
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O\
Br F ©

Diéu ché hop chit néu & dé muc vé co ban gidng nhu duge mo ta trong Quy trinh
didu ché 5 bang cach sir dung 2-(4-bromo-2-flo-3-metyl-phenyl)axetonitril. Thoi gian
luu tai dinh LC-ES/MS: 1,22 phut.

Quy trinh diéu ché 7

Metyl 2-(4-bromo-2,6-diflophenyl)axetat

Br

Tron axit 4-bromo-2,6-diflophenylaxetic (3,30 g, 12,5 mmol), DCM (20 mL),
DMF (0,05 mL, 0,6 mmol), va oxalyl clorua (1,3 mL, 15 mmol). Khudy hén hop & nhiét
do trong phong trong 30 phut, sau do6 bb sung timg giot MeOH (1,5 mL, 37 mmol, 100
% khéi lugng). C6 hdn hgp va tach gitta EtOAc (30 mL) va dung dich NaHCOs bdo hoa
(15 mL). Rura cac chit hiru co bang dung dich NaCl bdo hoa (30 mL), 1am kho bang
NaSOq, loc, va cd dé thu duoc hop chét néu & d& muc ¢ dang dau (3,41 g, nang suét
dinh Iugng), dugc sit dung ma khong can tinh ché thém trong Quy trinh didu ché 10.
ES/MS m/z ("Br,}1Br) 265,267 (M+H).

Quy trinh diéu ché 8
4-[(6-Bromo-2-pyridyl)oxyMetyl]-3-flo-benzonitril

A
O. N_ _Br
o

F ™

Hoa tan 2-bromo-6-flopyridin (2,50 g, 13,8 mmol) va 3-flo-4-
(hydroxymetyl)benzonitril (2,15 g, 13,8 mmol) trong 1,4-dioxan (25 mL) va bd sung
tung giot dung dich kali zerz-butoxit (20 % khdi lwgng trong THF, 10,0 mL, 16,6 mmol)

19
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trong 12 phuat & nhiét d9 trong phong. Gia nhiét hdn hop phan g & 40 °C trong 30
phit. R6t hdn hop vao dung dich K2COs (1IM) va chiét hai 1an béng EtOAc. Rira céc
chét hitu co béng nude va dung dich NaCl béo hoa, lam kho béng NayS04, loc, va co.
Lam khd phan con lai trong 16 chan khong & 50 °C dé thu duoc hop chét néu & d& muc
(4,23 g, 95%) & dang chét ran mau vang nhat. ES/MS m/z ("Br,*'Br) 307,309 (M+H).
Quy trinh diéu ché 9

Metyl 2-[2-flo-4-(6-hydroxy-2-pyridyl)-5-metyl-phenyl]axetat

HO_ N O

\

B6 sung pinacol este cua axit 6-hydroxypyridin-2-boronic (1,6 g, 6,9 mmol),
metyl 2-(4-bromo-2-flo-5-metyl-phenyl)axetat (2,2 g, 8,4 mmol), THF (15 mL), nuGe
(1 mL), va kali cacbonat (2,0 g, 14 mmol). Lam sach hén hop bang nito trong 10 phut,
sau d6 bd sung Pd(dppf)Cl2 (0,26 g, 0,35 mmol) va gia nhiét & 75 °C trong 2 gio. T4ch
hdn hop gitta EtOAc (30 mL) va nude (30 mL). Rira cac chét hitu co bang dung dich
NaCl bio hda (30 mL), 1am khé bing Na»SO4, loc va cd dé thu dugc hop chat néu ¢ dé
muc (1,4 g, 74%) & dang rén. ES/MS m/z 276 (M+H), 274 (M-H).

Quy trinh diéu ché 10

Metyl 2-[2,6-diflo-4-(6-hydroxy-2-pyridyl)phenyl]axetat

Diéu ché hop chét néu & d& muc v& co ban gidng nhu dugc mo ta trong Quy trinh
didu ché 9 bang cach st dung metyl 2-(4-bromo-2,6-diflophenyl)axetat, gia nhiét hdn
hop phan ung ¢ 75 °C qua dém. ES/MS m/z 280 (M+H).

Quy trinh diéu ché 11

Metyl 2-[2-flo-4-(6-hydroxy-2-pyridyl)-3-metyl-phenyl]axetat

20
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HO™ °N 0]
o~

Piéu ché hop chit néu & d& muc vé co ban giéng nhu dwgc mo ta trong Quy trinh
diéu ché 9 bang cach st dung metyl 2-(4-bromo-2-flo-3-metyl-phenyl)axetat, gia nhiét
hdn hop phan tng & 75 °C qua dém (18 gid). ES/MS m/z 276 (M+H), 274 (M-H).

Quy trinh didu ché 12

Metyl 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-3-metyl-phenyl]axetat

NS
A O\
O_ N (@]
o

F \

Hoa tan axit 2-(4-bromo-3-metylphenyl)axetic (10,7 g, 45,8 mmol) trong DCM
(50 mL). Lam lanh hdn hop trong bé bang/nude, sau d6 bd sung oxalyl clorua (4,8 mL,
55 mmol) va DMF (0,1 mL). L4y bé bang/nudc va duge khudy & nhiét do trong phong
trong 2 gid. Bb sung timg giot MeOH (6,0 mL) trong 2 phut va khudy & nhiét d¢ trong
phong trong 1 gid. C6 hdn hgp phén Gng trong chdn khéng va hoa tan phan con lai trong
EtOAc. Rira cac chit hitu co bang dung dich bdo hda NaHCO; va dung dich NaCl bao
hoa. Lam khé cac chét hiru co bing NaySOs, sau d6 loc va c¢d. V&i phan con lai, bd sung
bis(pinacolato)diboron (12,8 g, 50,4 mmol) va kali axetat (13,6 g, 137 mmol). Syc khi
nito qua hdn hop phan tng trong 15 phtt, sau d6 bd sung Pd(dppf)Clz (phirc v6i DCM,
1,13 g, 1,37 mmol). Gia nhiét hdn hgp phan tng duéi nito & 85 °C trong 15 gid trong
bé dau, sau d6 léy binh phan ng ra khéi bé dau. Hoa tan kali cacbonat (9,49 g, 68,7
mmol) trong nudc (60 mL), suc khi nito toan bg dung dich trong 10 phut, va sau d6 bd
sung dung dich nay vao hdn hop phan ung tiép theo 1a 4-[(6-bromo-2-
pyridyl)oxymetyl]-3-ﬂo-benzonitri1 (14,1 g, 45,8 mmol). Suc khi nito qua toan bd hon
hop phan tng trong 5 phit va gia nhiét duéi nito & 85 °C trong 6 gid. Lam lanh hdn hop
phéan tng dén gin RT va cb trong chdn khong dé loai bo pan 16n 1,4-dioxan. Pha lodng
hdn hop nay bang EtOAc (200 mL) va rira bang nuéc va dung dich NaCl bdo hoa. Lam

khé cac chét hitu co bing Na;SOa, sau d6 loc va co. Tinh ché san pham tho bang sic ky
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cot silicagel sir dung gradien tir 5 dén 50% EtOAc trong hexan dé thu dwgc hop chit néu
& d& muc (13,3 g, 70%) & dang chat rdn mau vang nhat. ES/MS m/z 391 (M+H).

Quy trinh diéu ché 13

Metyl 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-5-metyl-phenyl]axetat

B6 sung metyl 2-[2-flo-4-(6-hydroxy-2-pyridyl)-5-metyl-phenyl]axetat (1,40 g,
5,09 mmol), 1,4-dioxan (35 mL), bac cacbonat (1,7 g, 6,2 mmol), va 4-(bromoMetyl)-
3-flobenzonitril (1,4 g, 6,2 mmol) vao binh. Gia nhiét hén hop & 60 °C qua dém. Loc
chét rén va ¢6 dich loc. Tinh ché phan con lai bang sic ky cot silicagel bang céch s
dung 12 dén 55% EtOAc trong hexan dé thu dugc hop chét néu & dé muc (1,60 g, 77%)
& dang ran. ES/MS m/z 409 (M+H), 407 (M-H).

Quy trinh diéu ché 14

Metyl 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-phenyl]axetat

Nap 4-[(6-bromo-2-pyridyl)oxymetyl]-3-flo-benzonitril (2,02 g, 6,58 mmol),
metyl 2-(2-flo-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)axetat (2,99 g,
9,88 mmol), K»CO; (2,30 g, 16,5 mmol), 1,4-dioxan (30 mL) va nudc (10 mL) vao binh.
Suc khi nito toan bd hdn hop trong 10 phit. B6 sung phirc Pd(dppf)Cl. DCM (492 mg,
0,658 mmol) vao hdn hop va gia nhiét d&én 80 °C duéi nito trong 5 gid. Lam lanh hdn
hop phan ung, pha lodng bang EtOAc (75 mL) va loc qua dém Celite®. Rira dich loc
bing nudc va dung dich NaCl béo hoa, 1am kho bing Na,SOs, loc va cd. Tinh ché phan
can thu duoc bang sic ky cot silicagel v6i gradien tir 5 dén 90% EtOAc trong hexan dé

thu dugc hop chit néu & dé muc (2,68 g, 94%). ES/MS m/z 395 (M+H).
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Quy trinh didu ché 15

Metyl 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2,6-diflo-phenyl]axetat

Diéu ché hop chit néu ¢ dé muc vé co ban gidng nhu duge md ta trong Quy trinh
didu ché 13 bing cach st dung metyl 2-[2,6-diflo-4-(6-hydroxy-2-
pyridyl)phenyl]axetat, gia nhiét hdn hgp phan tmg ¢ 80°C qua dém. ES/MS m/z 413
(M-+H).

Quy trinh didu ché 16

Metyl 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-3-metyl-phenyl]axetat

|\
Z F

pd
N// F (0]

Diéu ché hop chét néu & & muc vé co ban gidng nhu dugc md ta trong Quy trinh
didu ché 13 bang cach st dung metyl 2-[2-flo-4-(6-hydroxy-2-pyridyl)-3-metyl-
phenyl]axetat, gia nhiét hdn hgp phan tmg ¢ 80 °C trong 3 gid. ES/MS m/z 409 (M+H).
Quy trinh diéu ché 17

Axit 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-3-metyl-phenyl]axetic

NS OH
O__N 0
-
FoOLU

B6 sung metyl 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-3-metyl-
phenyl]axetat (1,20 g, 3,07 mmol), ACN (20 mL), nuéc (10 mL), va lithi hydroxit (0,35
g, 15 mmol) vao binh. Gia nhiét hdn hop & 45 °C trong 3 gid. Lam lanh hon hop bang
bon bang va axit héa bing HC1 1,0 M dén d6 pH = 4-5. T4ach hdn hop giita EtOAc (30

mL) va nudc (30 mL). Rtra céac chét hitu co bang nude mubi (30 mL), 1am kho bang
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Na,SOq, loc, va cd dé thu dugc hop chit néu & @& muc (1,1g, 95%) & dang ran. ES/MS
m/z 377 (M+H).

Quy trinh diéu ché 18

AXit 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-5-metyl-phenyl]axetic

B sung metyl 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-5-
metyl-phenyl]axetat (1,6 g, 3,9 mmol), ACN (20 mL), nwéc (6 mL), va lithi hydroxit
(0,45 g, 19 mmol) vao lo nho. Gia nhiét hdn hop & 45 °C trong 2 gid, 1am lanh hdn hop
bing bdn bang, va axit hoa bang HCI 1,0 M dén do pH = 4-5. Tach hdn hop gifra EtOAc
(50 mL) va nu6e (50 mL). Rira céc chit hitu co bang dung dich NaCl bdo hoa (50 mL),
lam kho bing Na;SO4, loc va cd dé tao ra hop chit néu & dé muyc (1,55g, 100%) & dang
ran. ES/MS m/z 395 (M+H).

Quy trinh diéu ché 19

Axit 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-phenyl]axetic

Hoa tan metyl 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-
phenyl]axetat (2,68 g, 6,25 mmol) trong THF (50 mL), sau d6 bd sung lithi hydroxit
(797 mg, 32,9 mmol) va nudc (20 mL). Sau khi khudy & nhiét do trong phong trong 5
gi0, didu chinh d6 pH ctia hdn hop phan tng dén 5 bang dung dich HCI (1M). Loai bo
dung méi bay hoi trong chdn khong dé thu duogc huyén phu dic chita nuée. Loc va lam
kho chét rin nay dé thu duoc hop chét néu & dé muc (2,24 g, 88%). ES/MS m/z 381
(M+H).

Quy trinh diéu ché 20

AXit 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2,6-diflo-phenyl]axetic
24
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Diéu ché hop chitnéu & d& muc vé co ban giéng nhu duge mo ta trong Quy trinh
didu ché 18 bang cach st dung Metyl 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-
pyridyl]-2,6-diflo-phenyl]axetat. ES/MS m/z 399 (M+H).

Quy trinh diéu ché 21

AXit 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-3-metyl-phenyl]axetic

| X
N// F OH

Diéu ché hop chét néu & d& muc vé co ban giéng nhu dugc md ta trong Quy trinh
didu ché 17 bang cach st dung Metyl 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-
pyridyl]-2-flo-3-metyl-phenyl]axetat. ES/MS m/z 395 (M+H).

Quy trinh diéu ché 22

AXit 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl[phenyl]axetic

N
| Z
N// F OH

Tron ddng thoi 4-[(6-bromo-2-pyridyl)oxyMetyl]-3-flo-benzonitril (0,70 g, 2,3
mmol) va axi t2-(4-boronophenyl)axetic (0,64 g, 3,4 mmol), THF (15 mL), nuée (S mL)
va kali cacbonat (0,63 g, 4,6 mmol). Lam sach hdn hop béng nito trong 10 phut, sau d6
bd sung Pd(dppf)Cl» (0,085 g, 0,11 mmol) va gia nhiét hdn hop & 75 °C trong 8 gio.
Axit héa hdn hop dén d6 pH=4-5 bang dung dich HCI (1 M). Téch hdn hop giita EtOAc
(50 mL) va nuée (50 mL). Rira cac chét hitu co bing nuée mubi (50 mL), lam kho bang
(Na;S04), sau d6 loc va co. Tinh ché phén con lai by sac ky cdt silicagel st dung gradien
tir 25 dén 65% EtOAc trong hexan dé tao ra hop chét néu ¢ @ muc (800 mg, hiéu suat

97%) & dang ran. ES/MS m/z 363,0 (M+H).
25
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Quy trinh diéu ché 23

Metyl 4-amino-3-[[(2S)-oxetan-2-ylMetyl]amino]benzoat

0 0
HN:Q)L o
H,N
Dung dich metyl 3-flo-4-nitro-benzoat (2,0 g, 10 mmol) trong THF (10 mL)
vaDMF (10 mL) bd sung trietylamin (3,1 mL, 22 mmol) & nhiét d6 trong phong. Dung
dich mau vang nhat dugc bd sung [(2S)-oxetan-2-ylmetanamin (Austin Chemical
Company, 1,0 g, 11 mmol) va khudy dung dich mau ri sét qua dém. Pha loang hén hop
phan g bang EtOAc (100 mL) va nude (50 mL). Tach 16p hiru co va sau d6 chiét lai
16p nuée bing FtOAc (2 x 50 mL). Két hop céc chit hitu co va rira bang dung dich NaCl
bdo hoa. Lam khd céc chét hitu co bang NaxSOs, loc, ¢d, va 1am khd phan con lai trong
diéu kién chan khong cao. Budc nay tao ra metyl 4-nitro-3-[[(2S)-oxetan-2-

ylmetyl]amino]benzoat thd (2,8 g, 10 mmol) ¢ dang chét rin mau vang (ES/MS m/z 267
(M+H)).

Tiép theo, hoa tan metyl 4-nitro-3-[[(2S)-oxetan-2-ylmetyl]amino]benzoat (2,8
g, 10 mmol) trong THF (50 mL) va bd sung paladi trén cacbon (5% dugc lam udt trude
bing nudc, 0,5 g). Lam sach trong chan khong hén hop phan tng bang hydro sau d6
khudy du6i béng khi hydro & nhiét do trong phong trong 2 gio, trong thoi gian nay mau
vang bién mat. Loc hdn hop qua Celite® va cd dé tao ra hop chat néu & dé muc (2,4g,

99%). ES/MS m/z 237 (M+H).
Quy trinh diéu ché 24

Metyl 4-[[2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-3-metyl-
phenyl]axetyl]amino]-3-[[(2S)-oxetan-2-ylmetylJamino]benzoat
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BS sung axit 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-3-metyl-
phenyl]axetic (1,10 g, 2,92 mmol), DMF (10 mL), HATU (1,4 g, 3,6 mmol), metyl 4-
amino-3-[[(2S)-oxetan-2-ylmetyl]amino]benzoat (0,76 g, 3,2 mmol), va DIPEA (1,5
mL, 8,6 mmol) vao lo nhod. Khudy hdn hgp & nhiét do trong phong trong 30 pht, sau d6
tach gitta EtOAc (30 mL) va nu6c (30 mL). Rira céc chit hitu co bing dung dich NaCl
bio hoa (30 mL), sau d6 1am kho bing Na>SO4, loc, va cd. Tinh ché phan con lai bing
sdc ky cot silicagel st dung gradien tir 10 dén 35% EtOAc trong DCM dé tao ra hop
chét néu & d& muc (1,2 g, 69%) & dang rdn. ES/MS m/z 595 (M+1), 593 (M-1).

Quy trinh diéu ché 25

Metyl 4-[[2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-5-metyl-
phenyl]axetyl]amino]-3-[[(2S)-oxetan-2-ylmetyl]amino]benzoat

PO <
~ HN
/©/\O N FO ]Q)J\O/
N
NZ H

BS sung: Axit 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-5-
metyl-phenyl]axetic (1,20 g, 3,04 mmol), DMF (15 mL), HATU (1,2 g, 3,1 mmol),
Metyl 4-amino-3-[[(2S)-oxetan-2-ylmetyl]Jamino]benzoat (0,80 g, 3,4 mmol) va DIPEA
(1,5 mL, 8,6 mmol) vao binh ciu. Khudy hdn hop & nhiét do trong phong trong 30 phut,
sau do tach gitta EtOAc (30 mL) va nudc (30 mL). Rira cac chét hiru co bang dung dich
NaCl bdo hoa (30 mL), sau d6 1am kho bang Na»S04, loc va cd. Tinh ché phﬁn con lai
bang séc ky cdt silicagel st dung gradien tir 10 dén 35% EtOAc trong DCM dé tao ra
hop chét néu & d& muc ¢ dang ran (1,20 g, 64%). ES/MS m/z 613 (M+1), 611 (M-H).

Quy trinh diéu ché 26

Metyl 2-[[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-phenyl Jmetyl]-3-
[[(2S)-oxetan-2-yl]metyl]benzimidazol-5-carboxylat
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B6 sung axit  2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-
phenyljaxetic (205 mg, 0,540 mmol), Metyl 4-amino-3-[[(25)-oxetan-2-
ylmetyl]amino]benzoat (116 mg, 0,490 mmol), HATU (224 mg, 0,589 mmol), DIPEA
(0,26 mL, 1,5 mmol), va DMF (5 mL) vao binh cAu ddy tron. Sau khi khudy & nhiét do
trong phong trong 3,5 gid, pha lodng hon hop phan tmg bang EtOAc (30 mL) va rira vé6i
nuée va dung dich NaCl bdo hoa. Lam kho cac chét hitu co bang Na>SOs, loc va co.
Tinh ché phan con lai bang sic ky cot silicagel s dung gradien tir 0 dén 10% MeOH
trong DCM dé thu dwgc amit trung gian (326 mg). ES/MS m/z 599 (M+H).

Gia nhiét amit trung gian bang axit axetic (5 mL) & 50 °C trong 15 gio. Cd hdn
hop phan tng trong chdn khong va hoa tan phén con lai trong EtOAc (25 mL). Rira cac
chit hiru co bing dung dich bio hoa NaHCOs va dung dich NaCl bdo hoa. Lam kho cac
chét hitu co bing NaxSOs, loc va cd. Tinh ché san phdm thu dugc bang séc ky cot
silicagel st dung gradien tir 20 dén 100% EtOAc trong hexan d& thu dugc hop chét néu
& d& muc (152 mg, 52%). ES/MS m/z 581 (M+H).

Quy trinh didu ché 27

Metyl 4-[[2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2,6-diflo-
phenyl]axetyl]amino]-3-[[(2S)-oxetan-2-ylmetylJamino]benzoat

Diéu ché hop chét néu & dé muc v& co ban gidng nhur duge md ta trong Quy trinh
diéu ché 24 bang cach sir dung axit 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-
2,6-diflo-phenyl]axetic. Thu gom san pham két tia trong qua trinh tao nudc bang cach

loc va sir dung ma khong can tinh ché thém. ES/MS m/z 617 (M+H), 615 (M-H).
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Quy trinh diéu ché 28

Metyl 4-[[2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-3-metyl-
phenyl]axetyl]amino]-3-[[(2S)-oxetan-2-ylmetyl]amino]benzoat

Diéu ché hop chitnéu & d muc vé co ban giéng nhu duge mo ta trong Quy trinh
didu ché 24 bang cach sir dung axit 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-
2-flo-3-metyl-phenyl]axetic. ES/MS m/z 613 (M+H), 611 (M-H).

Quy trinh diéu ché 29
Metyl 4-[[2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]phenyl]axetyl]Jamino]-3-
[[(2S)-oxetan-2-ylmetyl]amino]benzoat

Diéu ché hop chét néu & dé muyc vé co ban giéng nhur duge mo ta trong Quy trinh
didu ché 25 biang cach st dung axit 2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-
pyridyl]phenyl]axetic. ES/MS m/z 581,0 (M+H), 579,0 (M-H).

Vi du thyc hién sang ché
Vidul

Axit  2-[[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-3-metyl-phenylJmetyl]-3-
[[(2S)-oxetan-2-yl]metyl]benzimidazol-5-carboxylic
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B6 sung metyl 4-[[2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-3-metyl-
phenyl]axetyl]amino]-3-[[(2S)-oxetan-2-ylmetyl]Jamino]benzoat (1,2 g, 2,0 mmol) va
axit axetic vao lo nho (6 mL). Gia nhiét hdn hop & 80 °C trong 2 gid, sau d6 loai bo
dung mdi trong chdn khéng. Tach phan con lai gitta EtOAc (30 mL) va dung dich
NaHCO:3 (5%, 20 mL). Rira cac chat hiru co bang dung dich NaCl bdo hoa (30 mL), 1am
kho bang NaxSOs, loc, va c6. Hoa tan phén con lai trong ACN (5 mL) va nuge (3 mL),
sau d6 bd sung vao hdn hop LiOH (0,22 g, 9,2 mmol) va khudy & 50 °C trong 2 gio.
Loai b6 dung méi trong chdn khéng. Tinh ché phén con lai bang sdc ky nhanh pha déo
stt dung gradien tir 20 dén 35% ACN trong dung dich NHsHCO3 5% dé tao ra hop chat
néu & d& muc (900 mg, 79%) ¢ dang ran. ES/MS m/z 563 (M+H), 561 (M-H).

Vidu?2

Axit 2-[[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-5-metyl-phenyl Jmetyl]-
3-[[(2S)-oxetan-2-yl|metyl]benzimidazol-5-carboxylic

B6 sung metyl 4-[[2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-5-
metyl-phenyl]axetyl]amino]-3-[[(2S)-oxetan-2-ylmetylJamino]benzoat (1,20 g, 1,96
mmol) va axit axetic (15 mL) vao lo nho, sau d6 gia nhiét hdn hop & 80 °C trong 2 gio.
loai bé dung moéi trong chdn khong. Tach phan con lai gitta EtOAc (30 mL) va dung
dich NaHCO3 (5%, 20 mL). Rira cac chat hiru co bang dung dich NaCl bdo hoa (30 mL),
]am kho bang Na;SO4, loc, va 6. Hoa tan phan con lai trong ACN (10 mL) va nuéce (4
mL), sau d6 bd sung vao hdn hop LiOH (0,24 g, 10 mmol) va khudy & 50 °C trong 2
gid. Axit hoa hdn hop bing dung dich axit xitric bdo hoa dén pH = 4-5. Loai bo dung
mdi trong chén khéng. Tinh ché phan con lai bang sac ky nhanh pha dao stt dung gradien
tir 20 dén 35% ACN trong dung dich NH4HCO;3 5% dé tao ra hop chit néu & d& muc
(745 mg, 66%) & dang ran. ES/MS m/z 581 (M+H), 579 (M-H).
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Vi du 2a

tert-Butylamoni;2-[[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-5-metyl-
phenyl]metyl]-3-[[(2S)-oxetan-2-yl]metyl]benzimidazol-5-carboxylat

N F 0‘7
N N
| O~ H3'N
O_ N N\®_< ’ \]<
—~
F \I o)

Phuong phap 1 — didu ché ma khéng c6 mam tinh thé

Huyén phu axit 2-[[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-5-
metyl-phenyl]metyl]-3-[[(2S)-oxetan-2-yl]metyl|benzimidazol-5-carboxylic (555 mg,
0,96 mmol) trong axeton (6 mL) trong khi khudy & tdc do 800 vong/phit & 50 °C, thu
dwoc huyén phi dic chat rin mau tring. B sung fert-butylamin (115 pL, 1,09 mmol,
1,14 duong lwong) quan sat thiy hdn hop 16 rang sau d6 thu duge mot chat rdn mau
tring. Khudy huyén phi dic nay & 50 °C trong 1 gid, sau d6 tat gia nhiét va khudy mau
cho dén khi né dat dén nhiét do trong phong. Loc sach chit rin béng loc chan khong va
1am kho tai chd trong 15 phut duéi ludng nito, sau d6 1am kho trong chdn khéng & nhiét

d6 50 °C trong 1 gid d& tao ra hop chit néu & d& muc (612 mg, 98%).
Phuong phép 2 — Didu ché v6i mam tinh thé

Tron ddng thoi axit 2-[[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-5-
metyl-phenylmetyl]-3-[[(2S)-oxetan-2-yl|metyl]benzimidazol-5-carboxylic (50 g, 86,1
mmol), axeton (658 mL), va nudc (42 mL), va gia nhiét hdn hop 50 °C. Loc hdn hop
bang gidy GF/F va rira bang axeton:nudc véi ty 18 94:6 thé tich:thé tich (25 mL). Gia
nhiét dung dich thu dugc & 50 °C. Diéu ché dung dich tert-butylamin (10 mL, 94,7
mmol, 1,1 duong lugng) va axeton:nude véi ty 18 94:6 thé tich/thé tich (25 mL). BS
sung mot phan dung dich tert-butylamin (7 mL) sau d6 1a mam tinh thé fer¢-butylamoni;
2-[[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-5-metyl-phenyl|metyl]-3-
[[(2S)-oxetan-2-yl]metyl]benzimidazol-5-carboxylat (50 mg). Bb sung dung dich zert-
butylamin con lai trong khoang 1 gi¢ qua bom xylanh & tdc do 0,47 mL/phut. Gia nhiét
huyén phu tao thanh & 50 °C trong 2 gid, sau d6 lam lanh hdn hop dén nhiét d6 moi

truomgqua dém. Loc huyén phu dic va ria bang axeton (2 x 100 mL). Lam kho banh
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w6t & 50 °C frong chdn khéng dén khéi lugng khong dbi dé tao ra hop chét néu & @&
muc (51,8 g, 92%) & dang chét rin mau vang nhat.

Mau dugc didu ché cua hop chit néu ¢ d& muc duge dic trung boi mau XRD
béng cach str dung bttc xa CuKa do cé dinh nhiéu xa (gia tri 2-theta) nhu dugc mo ta
trong bang 1 dudi day, va cu thé 12 c6 céc dinh ¢ 6,9 két hop v6i mdt hodc nhidu dinh
duge chon tir nhém bao gdm 16,3 va 22,5; v6i dung sai dbi v6i goc nhidu xa 14 0,2 do.
Bang 1. Dinh nhiu xa bdt tia X cua ters-butylamoni; 2-[[4-[6-[(4-xyano-2-flo-
phenyl)metoxy]-2-pyridyl]-2-flo-5-metyl-phenylmetyl]-3-[[(2S)-oxetan-2-
yl]metyl]benzimidazol-5-carboxylat

Cuong do tuong dbi
Dinh | Goc (°2-Theta) +/- 0,2° | (% cua dinh cé cuong do lon nhét)
1 5,5 26,20%
2 6,9 64,90%
3 11,2 49,20%
4 16,3 100,00%
5 17,1 34,70%
6 19,6 53,00%
7 21,8 43,10%
8 22,5 93,80%
9 27,3 41,10%
10 28,0 37,90%

Vidu3

Axit 2-[[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-phenylJmetyl]-3-[(25)-

oxetan-2-ylmetyl|benzimidazol-5-carboxylic

Hoa tan metyl 2-[[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-
phenyl]metyl]-3-[[(2S)-oxetan-2-yl]metyl]benzimidazol-5-carboxylat (152 mg, 0,256
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mmol) trong THF (6 mL), sau d6 b sung lithi hydroxit (31 mg, 1,26 mmol) va nugc (2
mL). Khudy hdn hop & nhiét d6 trong phong trong 16 gid, sau d6 didu chinh d6 pH dén
6 bang dung dich HC1 (1N). Loai bé THF frong chdn khong va thu gom chét rén con lai
bing céach loc. Tinh ché bang sic ky nhanh pha do sir dung gradien tir 10 dén 40% ACN
trong dung dich NHsHCOs (10 mM, pH 10) d& thu dugc hop chét néu & dé muc (60 mg,
41%). ES/MS m/z 567 (M+H).

Vidu4

Axit  2-[[4-[6-[(4-xyano-2-flo-phenyl)metoxy]|-2-pyridyl]-2,6-diflo-phenylJmetyl]-3-
[(2S)-oxetan-2-ylmetyl]benzimidazol-5-carboxylic

Diéu ché hop chét néu & d& muc vé co ban giéng nhu duge md ta trong Vi du 1
bang cach st dung metyl 4-[[2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2,6-
diflo-phenyl]axetyl]Jamino]-3-[[(2S)-oxetan-2-ylmetyl]Jamino]benzoat. Tinh ché san
ph&m bang sic ky nhanh pha dao sir dung gradien tir 30 dén 50% ACN trong dung dich
NH4HCOs (10 mM, d6 pH=10). ES/MS m/z 585 (M+H), 583 (M-H).

Vidus

Axit 2-[[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-3-metyl-phenyl[metyl]-
3-[[(2S)-oxetan-2-ylJmetyl]benzimidazol-5-carboxylic

Pidu ché hop chét néu ¢ d& muc vé co ban gidng nhu duge md ta trong vi du 2
bang céch str dung metyl 4-[[2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]-2-flo-
3-metyl-phenyl]axetyl]lamino]-3-[[(2S)-oxetan-2-ylmetylJamino]benzoat. Tinh ché san
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phim by sdc ky nhanh pha ddo st dung gradien tir 5 dén 40% ACN trong dung dich
NH4HCO3 5%. ES/MS m/z 581 (M+H), 579 (M-H).

Vidu6

Axit 2-[[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-pyridyl]phenylmetyl]-3-[[(2S)-

oxetan-2-ylJmetyl]benzimidazol-5-carboxylic

Diéu ché hop chit néu ¢ d& muc vé co ban gidng nhu duge mo ta trong vi du 1
bing cach st dung metyl 4-[[2-[4-[6-[(4-xyano-2-flo-phenyl)metoxy]-2-
pyridyl]phenyl]axetyl]amino]-3-[[(2S)-oxetan-2-ylmetylJamino|benzoat. Tinh ché san
phém thé bing séc ky nhanh pha d4o sir dung gradien tlr 20 dén 35% ACN trong dung
dich NH4HCO3 5%. ES/MS m/z 549,0 (M+H), 547,1 (M-H).

Thir nghiém sinh hoc
Thir nghiém cAMP & té bao HEK293 biéu hién thy thé GLP-1 cta ngudi

Hoat tinh chirc ning cta thu thé GLP-1 dugc x4c dinh bang cach st dung viéc
tao thanh cAMP & dong té bao vo tinh HEK293 biéu hién GLP-1R (s6 truy nhap NCBI
NP 002053) & mat do biéu hién 12 581 + 94 (n=6) va 104 + 12 (n=5) fmol/mg protein
(dwoc x4c dinh bang cach sir dung phuong phép phan tich kha nang lién két canh tranh
tuong ddng [2T]GLP-1(7-36)NH>). Té bao biéu hién thu thé hGLP-1R dugc xir Iy v6i
hop chét (dudng cong d4p ting ndng do 20 diém trong DMSO, dung dich pha lo&ng tryc
tiép Labcyte Echo 2,75 1an, dia 384 giéng Corning Cat# 3570) trong DMEM (Gibco
Cat# 31053) dugc bd sung 1X GlutaMAX™ (Gibco Cat# 35050), casein bo 0,1%
(Sigma C4765-10ML), 250 pM IBMX (3-Isobutyl-1-metylxanthin, Acros Cat#
228420010) va 20 mM HEPES (Gibco Cat# 15630) trong thé tich thtr nghiém 20 pL
(ndng d6 DMSO cubi cling 1 0,5%). Sau khi u trong 30 phit & 37°C, mic gia ting
cAMP ndi bao thu dugc duge dinh lugong béng cach str dung kit thr nghiém CisBio
cAMP Dynamic 2 HTRF (62AMA4PEJ). Mot cach van tit, mirc cAMP trong té bao dugc
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phét hién bang cach bd sung thé lién hop cAMP-d2 vao dung dich d&m phan giai té bao
(10 pL) sau d6 1a khang thé khdng cAMP-Eu®*-Cryptat, cling vao dung dich dém phan
giai té bao (10 puL). Thi nghiém canh tranh thu dugc dugc 1 trong it nhét 60 phut & nhiét
do trong phong, sau d6 dugc phat hién st dung dung cu PerkinElmer Envision® véi
kich thich & 320 nm va phat xa & 665 nm va 620 nm. Cac don vi hinh anh (phat ra ¢
665nm/620nm*10000) ty 1& nghich v&i lugng cAMP ¢6 mat va dugc chuyén thanh nM
cAMP/giéng bang cach sir dung dudng cong tiéu chuén ¢cAMP. Luong cAMP tao ra
(nM) trong moi giéng duoc chuyén héa thanh ty 18 phan tram déap tmg t6i da quan sat
duoc v6i GLP-1(7-36)NH; cia nguoi. Gié tri ECso tuong d6i va ty 18 phan tram cao nhét
(Emax) thu dugc bang cach phén tich hdi quy khong tuyén tinh bang cach st dung ty 1&
phan trim déap ung cyuc dai theo ndng do ciia hop chét duge bd sung, duge khép voi
phuong trinh logic bbn thong s6. Dit liéu ECso va Emax khi cac hop chét cua cac vi du 1-
6 dugc thir nghiém trong thir nghiém cAMP duoc mo ta & trén bang cach st dung té bao
HEK293 biéu hién 581 va 104 fmol/mg GLP-1R 14n lugt dugc thé hién trong céc bang
2 va 3. Dit liéu nay chi ra ring cac hop chét ctia cac vi du 1-6 1a cac chat chu van cia

thu thé GLP-1 ciia ngudi.

Bang 2. Dong té bao HEK293 v&i mat do biéu hién GLP-1R, dap img cAMP ndi bao la
581 fmol/mg

Vidu ECso (nM) = SEM (n) | Emax (%) = SEM (n)
933+136Mm=6) |99,5+2,53 (n=6)
1,14+ 0315(m=6) |104+4,35(1n=6)
3,08+0379(n=5) |99+3,69(n=35)
3,99+0,378 (1 =3) [992+4 (n=3)
6,45+0,934(n=3) |105+£243(n=3)
6 20+ 6,51 (n=4) 101 +3,42(n=4)
Bang 3. Dong té bao HEK293 v6i mat do biéu hién GLP-1R, dép ing cAMP ndi bao 1a
104 fmol/mg

DN B (W N

Vidu |ECso M)+ SEM (n) | Emax (%) + SEM (n)
1 20 +3,25 (n=6) 71,4 +2,26 (n = 6)
2 3974061 (n=6) |792+32(n=6)

3 10+2,3 (n=5) 81,7 +3,86 (n=>5)
4 9,59+236(n=3) |783+5,1(n=3)
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5 23,6 £5,43 (n=13) 76,7+ 3,88 (n = 3)
6 477+179 (n=4) 80,3+3,1 (n=4)
Thir nghiém kha nang dung chiu glucoza trong mang bung in vivo & chudt duge gin gen

GLP-1R cua nguoi

Hiéu luc cua céac hop chét duoc léy lam vi du trong viéc giam ndng do glucoza
huyét in vivo duge x4c dinh bang cach st dung chudt biéu hién GLP-1R ngudi (sb truy
nhap NCBI NP_002053) tir locut di truyén Glp-Ir cia chudt (Jun, L.S., et al., PLoS
One. 2014 9:€93746). Chuot bi bo dd6i qua dém duogc sir dung qua duong miéng hop chét
thir nghiém duge hoa tan trong 10% Kolliphor® (HS15) trong Polyeteylen Glycol 400
(PEG400). Mot gio sau khi str dung theo lidu, dong vat dugce str dung glucoza bing cach
tiém trong mang bung (2 g/kg), va mirc glucoza huyét dugce do lién tuc trong hai gid tiép
theo bing méy do dudng huyét. Pham vi lidu ctia hop chit thir nghiém dugc phan phéi
va dién tich dudi dudng cong v6i cac tinh toan cho mdi nhém liéu duge x4c dinh va phu
hop v6i mo hinh logic bon tham s dé tinh toan higu lyc in vivo & dang gié tri EDso véi
khoang tin cdy 95%. Khi dugc thir nghiém trong thir nghiém kha néng dung chiu glucoza
trong mang bung in vivo, cac hop chét cia cac vi du 1-3 thé hién hiéu luc trong viée
giam ndng d6 glucoza huyét & chudt biéu hién GLP-1R ngudi véi cac gi tri EDso (va
khoéng tin cdy 95%) nhu dugc thé hién trong bang 4, ma chi ra rang cac hop chat nay

1a chat chi van GLP-1R ¢6 hiéu luc ¢6 thé st dung qua dudng miéng & chudt.

Bang 4. Hiéu qua ha glucoza huyét & chudt biéu hién GLP-1R ngudi

Vidu | Gia tri EDso ha glucoza huyét | Khoang tin cdy 95%
(mg/kg)

1 0,09 0,0301-0,2592

2 0,07 0,0246-0,1808

3 0,06 0,013-0,246

Dugc dong hoc & nhom linh trudng khong phai nguoi (NHP):

Céc hop chét thir nghiém dugc st dung qua tinh mach (IV) cho khi cynomolgus
duc bi d6i & 0,5 mg/kg (st dung thé tich liéu 1a 1 mL/kg). Loat miu méu dugc thu thap
30,08,0,25,0,5,1,2,4,8, 12, va 24 gid sau khi sit dung liéu d6i v6i ding 1iéu 16m trong
tinh mach. Sau khi x& 1y bang chét két tu EDTA, thu dugc huyét twong bang cach ly
tam va bao quan & -70 °C cho dén khi thuc hién phan tich bang phwong phap LC-

36

36/41



44797

MS/MS. Nong d6 vét phim thir nghiém dugc x4c dinh trong huyét twong. Phan tich
khong chia ngan dugc st dung dé tinh mic do thanh thai khoi huyét twong va thé tich
phan bé & trang thai 6n dinh. Bang 5 thé hién dit liéu duge dong hoc déi véi céc hop
chét ciia cac vi du 1-3 trong thit nghiém nay. Nhitng dit liéu nay, mot phan, dugc st
dung dé cung cip thong tin vé& cac du bao PK co hoc ctia con ngudi dé xuat mot cau tric

duge dong hoc ciia con ngudi dé hd tro vide st dung mot 1an mdi ngay.

Bang 5. Dugc dong hoc & khi Cynomolgous

Vidu | Do thanh thai khoi huyét Thé tich phéan b6 T4 dugc long*
tuong (mL/phit/kg) (L/kg)

1 13 1,2 A

2 11 1,1 A

3 6 1,1 B

*Ta dugc long A - 5% DMSO va 95% (20% CAPTISOL® (khdi luong/thé tich) trong nudc;
T4 duoc 16ng B - 20% captisol (khdi lugng/thé tich) trong nude + 1 duong luong mol NaOH

Thir nghiém hoat tinh enzym phosphodiesteraza 10 (PDE10)

Dé tao ra protein phosphodiesteraza 10A1 (PDE10A1), dong PDE10A1 chiéu dai
day du tuong tmg véi GenBank ID AAD32595.1 dugc tach dong vao trong pFastBacl
(Invitrogen). Protein PDE10A1 v6i du6i FLAG d4u tan C duoc biéu hién bang cach gay
nhiém cho té bao con tring bang baculovirut va dugc tinh ché bang cach sir dung agaroza
két hop v6i khang thé khang FLAG M2-(Sigma) va sic ky loai trir kich thudc trén cot
Superdex 200 (GE Healthcare) va dugc bao quan ¢ —80 °C trong cac luong nho6 (20 mM
Tris-HC1, d6 pH=7,5, 150 mM NaCl, 10% Glyxerol).

Hoat tinh enzym PDE10A1 dwoc do bing thir nghiém do 1an can nhép nhay
(SPA) trén co s& yitri silicat ma phat hién duoc cac nucleotit monophotphat phong xa
nhung khdng phai 12 monophotphat vong. Dung dich dém phan tich chira 50 mM Tris-
HCI d6 pH=7,5, 8 mM MgCl,, 3,4 mM EDTA, va 0,1% BSA (Sigma). Thit nghiém
duoc thuc hién trén dia 384 16 (3706, Corning) trong tdng thé tich 1a 50 pl: chtta 24 ul
enzym PDE10A1, 1 pl hgp chét thir nghiém va 25 pl nucleotit vong. Céc hop chét thu
nghiém dugc pha loang trong DMSO tinh khiét sir dung dudng cong dép tmg ndng do

mudi diém v6i hé sé pha lodng 3 14n va 1 ul duge phéan phéi bang 4m thanh vao céc dia
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xét nghiém bang cach str dung Echo555 (LabCyte). 24 ul protein PDE10A1 dugc u v6i
1 ul hop chét trong 30 phut trudce khi phéan ing duoc bét d4u bang viéc bd sung co chat
[8-*H]-cGMP (6,5 Ci/mmol, Perkin Elmer). Nong do cudi cling cua céc thanh phén 1a
70 pM PDE10A1, 80 nM (*H -¢cGMP), va 2% DMSO trong dung dich dém phén tich.
Nong d6 hop chit tdi da trong hon hop phan ung 1a 10 pM. Hon hop phan tmg dugc u
trong 60 phut & nhiét d6 trong phong truée khi nglrg phan ing va bd sung hat SPA véi
luong 400 mg/mdi giéng (RPNQO150, Perkin Elmer). Hoat d6 phong xa lién két hat
(san pham) dugc dinh lugng 12 gid sau dé bang may dém Microbeta (Perkin Elmer).
Dit lidu duoc chun hoa thanh ty 18 % trc ché va céc gia tri ICso duoc tinh bing phuong
trinh logic bdn tham sd nhu duge mo ta (Campbell, R.M.; Dymshitz, J.; Eastwood, B.J.;
et al. “Data Standardization for Results Management.” In: Sittampalam, G.S.;
Grossman, A.; Brimacombe, K.; et al.; eds. Assay Guidance Manual. Bethesda (MD):
Eli Lilly & Company and the National Center for Advancing Translational Sciences;
2004.). Bang 6 thé hién hoat tinh cta céc hop chét cta cac vi du 1-4 trong thir nghiém
nay. Céc dit liéu nay thé hién ring cac hop chét cua céc vi du 1 dén 4 c6 4i luc lién két

yéu v6i PDE10A, ma chi ra rang giam nguy co nhiém ddc.

Bang 6. Hiéu lyc rc ché PDE10A1 in vitro

Vi du ICso (uM), n=1
1 >10
2 7,43
3 >10
4 5,41

Thir nghiém gén két phéi tir phong xa i lyc véi kénh hERG K* ctia nguoi

Ai lyc ctia hop chét déi v6i kénh hERG K* clia ngudi ¢ té bao HEK-293 chuyén
nhiém duogc danh gia trong thir nghiém gan két phéi tir phéng xa nhu duge md ta & day.
Chét ddng nhit mang té bao (khoang 40 pg protein) dugc G trong 60 phut & 22 °C v6i 3
nM [*H]dofetilide véi sy c6 mat hodc véng mit hop chét thir nghiém trong dung dich
dém chira 50 mM Tris-HCI (pH 7,4), 10 mM KCl va 1 mM MgCl,. Thir nghi€ém dugc
thuc hién & dang dia 96 giéng véi thé tich 200 pL, chira t61 da 1% DMSO tir qua trinh
hoa tan ban dau cua hop chét thir nghiém. Sau khi 1, cdc mau dugc loc nhanh trong chén

khong qua bd loc sgi thiy tinh (GF/B, Packard) ngam trudc v6i 0,3% PEI va riua nhiéu
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13n v&i 50 mM Tris-HCI lanh, 10 mM KCI va 1 mM MgCl sir dung may thu hoach té
bao 96 mau (Unifilter, Packard). C4c bd loc dugc 1am khd va sau d6 duge dém do phéng
xa trong may dém nhap nhay (Topcount, Packard) bang cach str dung dung dich cocktail
nhép nhay (Microscint 0, Packard). Bang 7 thé hién hoat tinh cta cac hop chit cua céc
vi du 1-3 trong thir nghiém nay, dugc biéu dién & dang ty 1& % tic ché cua viéc gin két
phéi tr phong xa d6i chtng. Dit liéu nay thé hién rang cac hop chét cua cac vi du 1 dén

3 ¢6 hoat tinh (rc ché hERG yéu, ma chi ra ring nguy co nhiém doc thip.

Bang 7. Ty 18 % tic ché phdi tir phdng xa c6 4i lyc v6i kénh hERG K* cua ngudi

Vidu | Ty1é % tic ché (%) 6
Nong d6 hop chat 100 pM,n=1

1 0
54
3 37
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YEU CAU BAO HQ

1. Hop chit duoc chon tir nhém bao gém:

“@u@@”@
“@Uiﬁy
“Olen
0L

hoac muoi duge dung cua chung.

2. Hop chét theo diém 1, trong d6 hop chét nay dugc chon tir nhém bao gbm:
NS N o
\
\Q\/O N N\®_(
| OH
F pZ
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hoac mudi dugc dung ctia chiing.

3. Hop chét theo diém 2, trong d6 hop chét nay la:

o’%
F
AN N
\ O
| OH
F P

hodc muoi dugce dung ctia chung.

4. Hop chit theo diém 3, trong d6 hop chit nay 13 mubi fer¢-butylamin cta:

5. Duogc phém chtra hop chét, hoic mudi duge dung cia chung, theo diém bat ky trong

36 cac diém tir 1 dén 4 va it nhit mot chat mang, chét pha loAng hoic ta dugc dugc dung.
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