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DAN XUAT AXIT HETEROARYL BUTANOIC LAM CHAT UC CHE
LEUKOTRIEN A4 HYDROLAZA (LTA4H), DUJC PHAM VA CHE PHAM KET
HOP CHUA HOP CHAT NAY

(57) Sdng ch€ mo ta din xudt axit heteroaryl butanoic c6 thé dung lam thudc, cu

thé 12 1am chét e ché leukotrien A4 hydrolaza (LTA4H). Sing ché ciing dé cap

dén dugc phdm va ché phdm két hop chita hop chét nay.
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Linh vwe ky thuit dwge dé cap

Séng ché d& cap dén din xuét axit heteroaryl butanoic c6 thé ding lam thudc, cu
thé 14 1am chét trc ché leukotrien A4 hydrolaza (LTA4H). Séang ché ciing d& cap dén duoc
phim chtra c4c din xudt axit heteroaryl butanoic nay va dwoc pham két hop chira chung.

Cu thé, séng ché @ cap dén cac hop chét ¢ cong thire (I) hodc mudi duoc dung

cua chung.
NH,
A/CO
R2 C>/X3
AN X,

@

Cac hop chét theo sang ché hitu ich trong didu tri cac bénh céc bénh va/hodc roi
loan lién quan dén LTA4H. C4c bénh va/hoic rdi loan nay thong thuong gdm céc rdi loan
viém va tu viém cép tinh va man tinh ching han nhu bénh viém rudt, bénh da wa bach ciu
trung tinh, di ing, bénh xo héa, viém mach, bénh thip khép, cac bénh tim mach bao gdm
X0 vita dong mach, nhdi mau co tim va dot quy, va ung thw. Sang ché con dé cp dén

dwgc phim chira cac hop chit axit heteroaryl butanoic cé cong thirc (I) nay.
Tinh trang ky thuit cia sing ché

Leukotrien A4 hydrolaza (LTA4H) xtc tac sy thity phdn LTA4 d tao thanh LTB4.
LTB4 kich thich mdt loat cac phan ng gy viém, vi du tai noi ma héa huéng dong bach
cau hoic giai phong xytokin ¢ thé lién quan. Ngoai ra, su rc ché LTA4H con gia ting
sinh tong hop lipoxin A4 khéng viém, tién phan giai ma c6 thé thuc day giai quyét tinh
trang viém man tinh. Do d6, su tc ché LTA4H c6 thé ¢ loi dbi véi cac bénh trong d6

viém man tinh, khong phén giai c6 thé 14 thanh phin quan trong ciia bénh Iy va c6 vé bao
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g6m loat cdc bénh ty viém va tu mién (xem, vi du Anne M Fourie, Current Opinion in

Invest. Drugs 2009, 10, 1173 — 1182).
Ban chit ky thuit ciia sing ché

Vi céc ly do néu trén, muc dich cila sang ché d& xuét cac hop chét c6 cong thirc (1)
va/hodc cac mubi duogce dung cla chiing. Sang ché ciing md ta viéc st dung cac hop chat
ndy trong viéc e ché LTA4H, va c6 thé 1a trong viéc diéu tri cac bénh va/hoic rdi loan

ching han nhu di tmg, bénh phdi, bénh xo nang, bénh viém, cc bénh tim mach bao gém
| X0 vita ddng mach, nhdi mau co tim va dot quy, va ung thu.

Cu thé hon 13, theo phuong 4n 1, sang ché dé cip dén hop chit co cong thuc (1)

hodc muoi dugc dung cia no:

NH,
//<, CcO
R2 C>/X3
AN X,

@

trong do:

R1 1a OH hodc NHy;

Y 14 O, S hoidc CHy;

X1, X2, X3 va X4 1a N; hoac

X1, X2, X3 va X4 dugc chon tir N, NH, C, CH va O véi didu kién 12 it nhét hai
trong s6 X1, X2, X3 hogic X4 1a N hodc NH;

R2 1a C;-Cy alkyl tly y dwoc thé bang phenyl; C;-Ce xycloalkyl; phenyl tuy y duoc
thé biang halogen, xyano, C;-Cg alkyl tlly ¥ dwogc thé bing halogen, C;-Cy alkoxy, hoac
vong heteroaryl 5-6 canh chita 1 dén 3 nguyén tir khéc loai dugc chon tir N, O va S; hoidc
heteroaryl vong don hogdc vong dbi 5 - 10 canh chira 1 d&n 4 nguyén tir khéc loai dugc
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chon tir N, O va S, heteroaryl nay tlly ¥ dwoc thé bang C;-Cg alkyl tiy ¥ dugc thé bing

halogen, xyano, hodc halogen.

Vong tron trong vong 5 canh duoc thé hién trong cong thuc (I) nghia 1a vong 5
canh nay 1a vong thom, va do d6 cac thanh phan X1, X2, X3 va/hodc X4 phai dugc chon
thich hop sao cho khong vi pham tinh thom.

Mach bén 3-amino-butanoat duge thé hién théng qua sang ché, vi du trong cong
thie (), (II), (IIT), (IV) hodc (V) thong thudng chira tim khong dbi xtmg (nguyén tix
cacbon mang nhém amino). Néu khong c6 chi dinh khéc, hop chat ¢ cong thic (D) bao

gdm raxemic va/hodc céc dang (S)- hogc (R)- khong dbi ximg.
M5 ta chi tiét sang ché

Theo phuong 4n rong nhét (phuong 4n 1), sang ché d& cap dén hop chit c6 cong
thire (I) va/hodc mudi dwoc dung ciia né nhu duoc mé ta trong phin Ban chit k§ thuat cia

séng che & trén.

Phuong 4n 2 theo sang ché @& cdp dén hop chét co cong thirc (I) hodc mudi duoc
dung ctia nd, trong d6 R1 1a OH hodc NH,; Y 1a O; X1, X2, X3 va X4 1a N; va

R2 14 phenyl tity y dwoc thé bing halogen, xyano, C;-Cy alkyl tiry v duoc thé bang
halogen, C;-Cs alkoxy, hodc vong heteroaryl 5 - 6 canh chtra 1 dén 3 nguyén tir khac loai
duogc chon tir N, O va S; hodc

R2 1 heteroaryl vong don hodc vong doi 5 - 10 canh chira 1 dén 4 nguyén tir khac
loai dugc chon tir N, O va S, heteroaryl nay tity y dugc thé bang C;-Cg alkyl tuy y duoc

thé bang halogen, xyano hoic halogen.

Phuong 4n 3 theo séng ché dé cap dén hop chit c6 cong thirc (I) hodc mudi dugce

dung cua no, trong d6 R1 1a OH hodc NH,; Y 1a CH,; X1, X2, X3 va X4 1aN; va
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R2 1a phenyl tity ¥ dugc thé bang halogen, xyano, C;-Cs alkyl tlly ¥ dugc thé bang
halogen, C;-Cs alkoxy, hodc vong heteroaryl 5 - 6 canh chita 1 dén 3 nguyén tir khac loai
dugc chon tir N, O va S; hoic

R2 12 heteroaryl vong don hodc vong ddi 5 - 10 canh chtta 1 d&n 4 nguyén tir khac
loai dugc chon tir N, O va S, heteroaryl nay tiy y dwoc thé bang C;-Cq alkyl tuy v duoc

thé bing halogen, xyano hoéc halogen.

Phuong 4n 4 theo sang ché dé cap dén hop chét c6 cong thic (I) hoic mudi duoc
dung ctia né; trong d6 R1 12 OH hodc NH,; Y 1a O; X1, X2, X3 va X4 dugc chon tur N,
NH, C, CH va O véi diéu kién 1a it nhét hai trong s§ X1, X2, X3 hodc X4 14 N hozic NH;
va

R2 1a phenyl tity ¥ duoc thé bang halogen, xyano, C;-Cg alkyl tiry ¥ dwoc thé bang
halogen, C;-Cq alkoxy, hodc vong heteroaryl 5 - 6 canh chtta 1 dén 3 nguyén tir khac loai
dugc chon tir N, O va S; hodc

R2 12 heteroaryl vong don hogc vong ddi 5 - 10 canh chira 1 dén 4 nguyén tir khac
loai dugc chon tir N, O va S, heteroaryl ndy tiry y duoc thé biang C;-Cg alkyl tuy y duoc

thé biang halogen, xyano hoic halogen.

Phuong an 5 theo sang ché d& cap dén hop chét c6 cong thire (I) hodc mudi duge
dung cua no; trong d6 R1 1a OH hodc NH,; Y la CH,; X1, X2, X3 va X4 duogc chon tir N,
NH, C, CH va O véi diéu kién 14 it nhit hai trong s X1, X2, X3 hodc X4 1a N hozc NH;
va

R2 1a phenyl tity ¥ dugc thé bang halogen, xyano, C;-Cs alkyl tity ¥ duoc thé bing
halogen, C;-Cs alkoxy, hogc vong heteroaryl 5 - 6 canh chira 1 dén 3 nguyén tir khac loai
duoc chon tir N, O va S; hodc

R2 14 heteroaryl vong don hogic vong d6i 5 - 10 canh chira 1 dén 4 nguyén tir khac
loai duge chon tir N, O va S, heteroaryl nay tiy y dugc thé bang C,-Cq alkyl tuy y duogc

thé biang halogen, xyano hoic halogen.
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Phuong an 6 dé cap dén phuong 4n bat ky trong sb cac phuong 4n 1 — 5 hoic mudi

dugc dung cua né, trong d6 Y duoc gin & vi tri para cila gbc phenyl.

Phuong an 7 dé cép dén phuong 4n bat ky trong sb céc phuong 4n 1 — 5 hodic mudi

duge dung cua né, trong d6 Y dugc gin & vi tri meta ctia gbc phenyl.

Phuong 4n 8 theo sang ché & cap dén hop chét c6 cong thuc () hozc mudi duoc
dung cuia n6; trong d6 R1 1a OH hodc NH,; Y 1a O; X1, X2, X3 va X4 1aN; va
R2 1a C;-Cq alkyl tity ¥ dugc thé bang phenyl; hodc C3-Cy xycloalkyl.

Phuong 4n 9 theo séang ché dé cap dén hop chét c6 cong thic (1) hodc mudi duge
dung ctia né; trong d6 R1 1a OH hodc NH,; Y 1a CH,; X1, X2, X3 va X4 1aN; va
R2 1a C;-Cg alkyl tity ¥ dwoc thé bing phenyl; hodc C3-Cg xycloalkyl.

Phuong 4n 10 theo sang ché dé cap dén hop chét ¢6 cong thire (T) hodc mubi duogce
dung cua no; trong d6 R1 1a OH hodc NH,; Y 1a O; X1, X2, X3 va X4 duogc chon tir N,
NH, C, CH va O véi diéu kién 12 it nhét hai trong s6 X1, X2, X3 hogc X4 1a N hoic NH;
va

R2 1a C;-Cg alkyl tlly y dwoc thé bang phenyl; hodc C;-Cg xycloalkyl.

Phuong an 11 theo sang ché dé cap dén hop chit co cong thire (I) hodc mubi dwogc
dung ctia n6; trong d6 R1 12 OH hodc NH,; Y 1a CH,; X1, X2, X3 va X4 duoc chon tir N,
NH, C, CH va O véi diéu kién 1a it nhét hai trong s6 X1, X2, X3 hogc X4 12 N hoic NH;
va

R2 14 C;-Cg alkyl tly y dwoc thé bang phenyl; hodc C;-Cg xycloalkyl.

Phuong 4n 12 @ cép dén hop chit theo phuong 4n bét ky trong sé céac phuong an 8

— 11 hozc mubi duoc dung cta né; trong d6 Y duoc gin & tri tri para ciia gbc phenyl.
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Phuong 4n 13 @ cép dén hop chét theo phuong an bét ky trong sb cac phwong 4n 8

- 11 hodc mudi duge dung ctia né; trong d6 Y dwoc gén & vi tri meta ctia gbc phenyl.

Phuong 4n 14 dé& cap dén hop chét theo phuong 4n 1, hop chat nay 14 hop chit c6

cdng thirc (IT) hodc mubi duge dung cuia né,

NH,

COR,

D)
trong d6 cac bién R1, R2va Y ¢ nghia nhu dugc xac dinh trong phuong 4n 1.

Phuong 4n 15 d@ cép dén hop chét theo phuong 4n 1, hop chét nay 13 hop chét co

cong thirc (ITT) hodc mubi duge dung cia nod,

COR,

(110

trong d6 cac bién R1, R2 va Y ¢6 nghia nhu dwoc x4c dinh trong phuong an 1.

Phuong 4n 16 dé cap dén hop chit theo phuong 4n 1, hop chit nay 1a hop chét c6

cong thirc (IV) hoic mubi duoc dung cia nd,
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NH,
N/{, COR,
| W
/

av)
trong d6 cac bién R1, R2 va Y ¢6 nghia nhu dugc xac dinh trong phuong 4n 1.

Phuong 4n 17 dé cép dén hop chit theo phwong an bat ky trong s6 céc phwong 4n

14 — 16 hozic mudi duge dung cua né, trong 6 Y duoc gén & vi tri para cta gbc phenyl.

Phuong 4n 18 dé cdp dén hop chét theo phuong 4n bt ky trong sé cac phuong an

14 — 16 hodc mudi dwoc dung ciia né, trong 46 Y duoc gén & vi tri meta cia gbc phenyl.

Phuong 4n 19 d& cdp dén hop chit theo phuong 4n bat ky trong s cac phwong 4n
14 — 18 hodc mudi duge dung cia nd, trong d6 R2 1a C,;-Cg alkyl tity y dwoc thé bing
phenyl; hodc C;-Cy xycloalkyl.

Phuong 4n 20 d& cap dén hop chit theo phwong 4n bét ky trong sb cac phwong an
14 — 18 hogic mubi duoc dung ctia nd, trong d6 R2 1a phenyl tity ¥ dwoc thé bang halogen,
xyano, C;-Cs alkyl tity ¥ duoc thé bang halogen, C;-Cg alkoxy, hoac vong heteroaryl 5-6
canh chta 1 dn 3 nguyén tir khac loai dugc chon tir N, O va S; hodc R2 1a heteroaryl
vong don hodc vong dbi 5 - 10 canh chita 1 dn 4 nguyén tir khac loai duoc chontr N, O
va S, heteroaryl nay tity ¥ duoc thé bang C;-Cs alkyl tiy y dwoc thé bang halogen, xyano

hodc halogen.

Phuong 4n 21 d& cap dén hop chit theo phwong 4n bat k¥ trong s6 céc phuong an
14 — 18 hodc mudi dwoc dung cua nd, trong d6 R2 1a heteroaryl vong don hodc vong doi 5
- 10 canh chira 1 dén 4 nguyeén tr khic loai dugc chon tir N, O va S, heteroaryl nay tuy y
dugc thé bang C;-Cs alkyl tiy y dugc thé bang halogen, xyano hoic halogen.
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Phuong 4n 22 d& cip dén hop chit theo phuong an bit ky trong s céc phuong an 1

— 21 hodc mudi duge dung cua nd, trong d6 R1 1a OH.

Phuong 4n 23 dé cap dén hop chét c6 cong thirc (I) theo cac phwong an 1 - 13 hoic

mudi duge dung ctia n6; trong d6 nhém amino c¢6 cau hinh (R).

Phuong 4n 24 dé cap dén hop chét c6 cong thirc (I) theo cac phwong an 1 — 13 hoic

mudi duge dung ctia no; trong d6 nhém amino c¢6 cau hinh (S).

Phuong 4n 25 dé cap dén hop chét c6 cong thitc nhu duge xac dinh theo phuong an
bat ky trong sb cac phwong 4n 14 — 18 hodc mubi duoc dung cua né, trong d6 nhom

amino c¢6 cdu hinh R).

Phuong 4n 26 d cdp dén hop chét nhu dwoc x4c dinh theo phwong 4n bt ky trong
s cac phuong 4n 14 — 18 hozic mubi duge dung cta nd, trong d6 nhém amino c6 céu hinh

(S).

Phuong 4n 27 d& cép dén hop chét c6 cong thirc (I) theo phwong 4n 1 hodc mudi
dugc dung ctia né, hop chit nay 13 hop chét c6 cong thite (V) hodc mudi duge dung cua

no;

fQNH,Z
| W
R2 7y
\ N

V)
trong d6 cac bién R1, R2 va Y ¢6 nghia nhu dugc xac dinh trong phwong 4an 1;
hoac
trong dolaR11a OH; Y 1a O; va
R2 1a phenyl tity ¥ dwoc thé bang halogen, C;-Cg alkyl, C;-C¢ alkoxy.
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Phuong 4n 28 d cap dén hop chét theo phuong 4n 27 hozc mudi dwoc dung cua

no;

trong d6 Y & vi tri para.

Phuong 4n 29 dé cap dén hop chét theo phuong 4n 28 hodc mudi duge dung cua
no;

trong d6 nhém amino bic mét trong mach bén butanoyl dugc gén vao gde tetrazol

c6 cong thire (V) ¢6 cau hinh (S).

Phuong 4n 30 dé cép dén hop chét theo phwong 4n 28 hodc mubi duge dung cua
nod;
trong d6 nhom amino bdc mdt trong mach bén butanoyl dugc gin vao gde tetrazol

c6 cong thirc (V) ¢6 céu hinh (R).

Phuong 4n 31 d& cap dén hop chit c6 cong thire (1) va/hozic mudi dwoc dung cua
n6 theo phwong 4n 1, trong d6 hop chit duoc chon tir:
axit (R)-3-amino-4-(5-(4-(benzo[d]thiazol-2-yloxy)phenyl)-2H-tetrazol-2-yl)butanoic;
axit (R)-3-amino-4-(5-(4-((5-clopyridin-2-yl)oxy)phenyl)-2H-tetrazol-2-yl)butanoic;
axit (R)-3-amino-4-(5-(4-((5-clo-3-flopyridin-2-yl)oxy)phenyl)-2H-tetrazol-2-
yl)butanoic;
axit (R)-3-amino-4-(5-(4-(4-(oxazol-2-yl)-phenoxy)phenyl)-2H-tetrazol-2-yl)-butanoic;
axit (R)-3-amino-4-(5-(3-(4-clophenoxy)phenyl)-2H-tetrazol-2-yl)butanoic;
axit (R)-3-amino-4-(5-(4-(4-clophenoxy)-phenyl)-2H-tetrazol-2-yl)butanoic;
axit (R)-3-amino-4-(5-(4-(4-flophenoxy)-phenyl)-2H-tetrazol-2-yl)butanoic;
axit (R)-3-amino-4-(5-(4-(3-clo-4-flophenoxy)phenyl)-2H-tetrazol-2-yl)butanoic;
axit (R)-3-amino-4-(5-(4-(p-tolyloxy)phenyl)-2H-tetrazol-2-yl)butanoic;
axit (S)-3-amino-4-(5-(3-phenoxyphenyl)-2H-tetrazol-2-yl)butanoic;
axit (S)-3-amino-4-(5-(4-(benzo[d]thiazol-2-yloxy)phenyl)-2H-tetrazol-2-yl)butanoic;
axit (S)-3-amino-4-(5-(4-(4-clophenoxy)-phenyl)-2H-tetrazol-2-yl)butanoic;
axit (R)-3-amino-4-(5-(3-phenetoxyphenyl)-2H-tetrazol-2-yl)butanoic;

-10-
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axit (R)-3-amino-4-(5-(4-phenetoxyphenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(4-(benzyloxy)phenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(3-(benzyloxy)phenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(4-butoxyphenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(4-(pentyloxy)phenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(3-((5-(triflometyl)pyridin-2-yl)oxy)phenyl)-2H-tetrazol-2-
yl)butanoic;

axit (R)-3-amino-4-(5-(4-((5-(triflometyl)pyridin-2-yl)oxy)phenyl)-2H-tetrazol -2-
yl)butanoic;

axit (R)-3-amino-4-(5-(3-(benzo[d]thiazol-2-yloxy)phenyl)-2H-tetrazol-2-yl)butanoic;
axit (R)-3-amino-4-(5-(3-(3,5-diflophenoxy)phenyl)-2H-tetrazol-2-yl)butanoic;

axit (S)-3-amino-4-(5-(4-(p-tolyloxy)phenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(4-(4-flophenoxy) phenyl)-1,3,4-oxadiazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(4-(4-clophenoxy) phenyl)-1,3,4-oxadiazol-2-yl)butanoic;

axit (R)-3-amino-4-(3-(4-(4-clophenoxy)phenyl)-1,2,4-oxadiazol-5-yl)butanoic;
(R)-3-amino-4-(3-(4-(4-clophenoxy)phenyl)-1,2,4-oxadiazol-5-yl)butanamit;

axit (S)-3-amino-4-(4-(4-(4-clophenoxy)phenyl)-1H-pyrazol-1-yl)butanoic; va

axit (8)-3-amino-4-(5-(4-((5-clo-3-flopyridin-2-yl)oxy)phenyl)-2H-tetrazol-2-yl)butanoic.

Phuong 4n 32 dé cap dén duoc phim chira lugng c6 hiéu qua didu tri bénh cua hop
chét theo phwong 4n bt ky trong s6 cic phuong 4n 1 dén 31 va mdt hodc nhidu chit mang

duogc dung.

Phuong 4n 33 d cép dén ché phim két hop chita lugng ¢ hidu qua didu tri bénh
ctia hop chét theo phwong 4n bat ky trong b céc phuong an 1 dén 31 hodc mubi duoc

dung ctia n6 va mot hodc nhidu déng chét ¢6 hoat tinh diéu tri bénh.

Phuong 4n 34 @& cap dén hop chét theo phuong 4n bat ky trong s cac phuong an 1
dén 31 hodc mudi dugc dung ctia no, dé sir dung 1am thudc, cu thé 1a dé tc ché hoat tinh

LTA4H.

-11-
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Phuong 4n 35 dé cip dén hop chit theo phuong 4n 27 hogc mudi duge dung cia
no; trong do:

R2 14 heteroaryl vong don hodc vong d6i 5 - 10 canh chira 1 dén 4 nguyén tir khac
loai dugc chon tir N, O va S, heteroaryl nay tlty ¥ duoc thé bing C;-Cg alkyl tuy y duogc

thé bang halogen, xyano hoic halogen.

Phuong 4n 36 dé& cap dén hop chit theo phwong 4n 35 hodc mudi dwoc dung cua

no; trong d6 Y & vi tri para.

Phuong 4n 37 dé cip dén hop chit theo phuong an 36 hozc mudi duoc dung cua
no; trong 6 nhém amino bic mdt trong mach bén butanoyl duoc gin vao gbc tetrazol co

cong thirc (V) ¢ cu hinh (S).

Phuong 4n 38 d& cap dén hop chét theo phwong 4n 36 hodc mudi duoc dung cua
no; trong d6 nhém amino bac mét trong mach bén butanoyl dwoc gin vao gbc tetrazol co

cong thirc (V) ¢6 cdu hinh (R).

Phuong 4n 39 dé cip dn hop chét theo phwong 4n 27 hodc mubdi duoc dung cua
no; trong do:

R1 12 OH; Y 12 O; va R2 1a vong pyridyl tity v duoc thé bing xyano hodc halogen.

Pinh nghia

Nhu dugc sir dung & day, thuat ngit “C;-Cs alkyl” ding dé chi gbc hydrocacbon
phan nhanh hodc khong phan nhanh bao hoa hoan toan c6 tGi 6 nguyén tir cacbon. Trir phi
¢6 quy dinh khac, n6 ding @ chi cac gbc hydrocacbon c6 1 dn 6 nguyén tir cacbon, 1
dén 4 nguyén tir cacbon hodc 1 dén 2 nguyén tir cacbon. Céc vi du dai dién cua alkyl bao
gdm, nhung khong chi gi6i han & metyl, etyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-
butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl va tuong tu.

Nhu duoc st dung & ddy, thuat ngit “C;-Cg alkoxy” dé cap dén alkyl-O-, trong do
alkyl duoc x4c dinh trén day. Céc vi du dai dién vé alkoxy bao gbm, nhung khong chi
gi6i han & metoxy, etoxy, propoxy, 2-propoxy, butoxy, tert-butoxy, pentyloxy, hexyloxy,
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xyclopropyloxy-, xyclohexyloxy- va twong tw. Thong thuong, cic nhém alkoxy c6
khoing 1 dén 6 nguyén tir cacbon, 1 dén 4 nguyén tit cacbon hoic 1 d&n 2 nguyén tir

cacbon.

Nhu duge sir dung & déy, thuét nglt “C,-Cy alkyl tiy y duoc thé bing halogen”
dung dé chi C;-Cq alkyl nhu duoc xdc dinh & trén ma c6 thé duoc thé béng mot hodc
nhiéu halogen. Céc vi du bao gdm, nhung khong chi gidi han & triflometyl, diflometyl,
flometyl, triclometyl, 2,2,2-trifloetyl, 1-flometyl-2-floetyl, 3-bromo-2-flopropyl va

1-bromometyl-2-bromoetyl.

Nhu dugc sir dung & déy, thudt ngit "di C,¢alkylamino" ding dé chi gbc c6 cong
thire -N(R,)-R, trong d6 mdi R, 12 Cgalkyl , c6 thé gidng hoic khac nhau, nhe dwoc xac
dinh o trén.

Nhu dugc sit dung & ddy, thuit ngit "C;-Cs xycloalkyl" ding dé chi cic nhém
hydrocacbon don vong no ¢6 3-6 nguyén tit cacbon. Xycloalkyl cling ¢6 thé ding dé chi
vong cacboxyclic va nguoc lai con ding d& chi sé nguyén tir cacbon ¢6 mit. Trir phi ¢c6
quy dinh khéc, xycloalkyl ding dé chi cdc nhém hydrocacbon vong ¢ tir 3 dén 6 nguyén
tir cacbon vong hodc tir 3 dn 4 nguyén tir cacbon vong. Cac nhém hydrocacbon vong
don dién hinh bao gém, nhung khéng chi giéi han & xyclopropyl, xyclobutyl, xyclopentyl,

va xyclohexyl.

Nhu duge st dung & ddy, thuat ngit “halogen” hozc “halo” ding dé chi flo, clo,

bromo, va iodo.

Nhu duge sir dung & ddy, thuat ngit “heteroxyclyl” ding dé chi nhém di vong no
hodc no mot phan va tdt hon 1a vong don vong hodc da vong (trong treong hop vong da
vong cu thé 1a vong hai vong, ba vong hodic vong xoén); va c6 3 dén 24, t6t hon nita 1a 4
dén 16, tot nhit 12 5 dén 10 va t6t nhét 12 5 hodc 6 nguyén ti vong; trong d6 mdt hodc
nhiéu, t6t hon 1a mot dén bdn, cu thé 1a mot hodc hai nguyén tir vong 1a nguyén tir khac
loai (do d6 cac nguyén tir vong con lai 1 cacbon). Vong lién két (tic 1a vong két ndi véi

phan tir) t5t hon 1a ¢6 4 dén 12, dac biét 1a 5 dén 7 nguyén tu vong. Thuat ngt
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heteroxyclyl khéng bao gdm heteroaryl. Nhém di vong c6 thé dwoc gin vao nguyén tu
khéc loai hogc nguyén tir cacbon. Heteroxyclyl cé thé bao gdm céc vong dugc ngung tu
hozc ¢6 ciu cling nhu vong xoén. Céc vi du vé di vong bao gdm tetrahydrofuran (THF),
dihydrofuran, 1, 4-dioxan, morpholin, 1,4-dithian, piperazin, piperidin, 1,3-dioxolan,
imidazolidin, imidazolin, pyrolin, pyrolidin, tetrahydropyran, dihydropyran, oxathiolan,
dithiolan, 1,3-dioxan, 1,3-dithian, oxathian, thiomorpholin, va twong tu.

Heteroxyclyl duoc thé 13 nhém heteroxyclyl dc 1ap duoc thé bang 1-4, ching han

nhu mdt hoic hai, hoic ba, hodc bén phén tir thé.

Nhu dugc st dung & ddy, thuit ngit "heteroaryl" dung dé chi hé vong mét vong
hodc hai vong hodc ba vong thom 5-14 canh, c6 1 dén 8 nguyén tir khac loai. Thong
thuong, heteroaryl 1a hé vong 5-10 canh (vi dy, vong don 5-7 canh hodc vong doi 8-10
canh) hodc hé vong 5-7 canh. Thong thudng, cdc nhém heteroaryl bao gé‘)m 2- hodc 3-
thienyl, 2- hodc 3-furyl, 2- hodc 3-pyrolyl, 2-, 4-, hoic 5-imidazolyl, 3-, 4-, hoic 5-
pyrazolyl, 2-, 4-, hodc 5-thiazolyl, 3-, 4-, hodc 5-isothiazolyl, 2-, 4-, hoic 5-oxazolyl, 3-,
4-, hogc 5-isoxazolyl, 3- hodc 5-1,2,4-triazolyl, 4- hodc 5-1,2, 3-triazolyl, tetrazolyl, 2-, 3-
, hodc 4-pyridyl, 3- hodc 4-pyridazinyl, 3-, 4-, hodc 5-pyrazinyl, 2-pyrazinyl, va 2-, 4-,
hodc 5-pyrimidinyl.

Thuét ngit “heteroaryl” cling ding dé chi nhém trong d6 vong trong d6 di vong
thom dwgc dung hop véi mot hoic nhidu vong aryl, xycloaliphatic, hoic heteroxyclyl,
trong d6 gbc hodc diém gin két 13 trén di vong thom. C4c vi du khong giéi han bao gdm
1-, 2-, 3-, 5-, 6-, 7-, hodc 8- indolizinyl, 1-, 3-, 4-, 5-, 6-, hodc 7-isoindolyl, 2-, 3-, 4-, 5-,
6-, hodc 7-indolyl, 2-, 3-, 4-, 5-, 6-, hodc 7-indazolyl, 2-, 4-, 5-, 6-, 7-, ho#c 8- purinyl, 1-,
2-, 3-, 4-, 6-, 7-, 8-, hodc 9-quinolizinyl, 2-, 3-, 4-, 5-, 6-, 7-, hodc 8-quinoliyl, 1-, 3-, 4-,
5-, 6-, 7-, hodc 8-isoquinoliyl, 1-, 4-, 5-, 6-, 7-, hodc 8-phtalazinyl, 2-, 3-, 4-, 5-, hoic 6-
naphtyridinyl, 2-, 3-, 5-, 6-, 7-, hodc 8-quinazolinyl, 3-, 4-, 5-, 6-, 7-, hodc 8-xinolinyl, 2-,
4-, 6-, hodc 7-pteridinyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, hodc 8-4aH carbazolyl, 1-, 2-, 3-, 4-, 5-,
6-, 7-, hodc 8-carbzaolyl, 1-, 3-, 4-, 5-, 6-, 7-, 8-, hodc 9-cacbolinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-
, 9-, hodc 10-phenanthridinyl, 1- , 2-, 3-, 4-, 5-, 6-, 7-, 8-, hodc 9-acridinyl, 1-, 2-, 4-, 5-,
6-, 7-, 8-, hodc 9-perimidinyl, 2-, 3-, 4-, 5-, 6-, 8-, 9-, hodc 10-phenathrolinyl, 1-, 2- , 3-,
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4-, 6-, 7-, 8-, hodc 9-phenazinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9-, hoic 10-phenothiazinyl, 1-, 2-
» 3=, 4-, 6-, 7-, 8-, 9-, hodc 10-phenoxazinyl, 2-, 3-, 4-, 5-, 6-, hoic -, 3-, 4-, 5-, 6-, 7-, 8-,
9-, hodc 10- benzisoginolinyl, 2-, 3-, 4-, hodc thieno[2,3-b]furanyl, 2-, 3-, 5-, 6-, 7-, 8-, 9-,
10 -, hoac 11-7H-pyrazino[2,3-c]carbazolyl,2-, 3-, 5-, 6-, hodc 7-2H- furo[3,2-b]-pyranyl,
2-, 3-, 4-, 5-, 7-, hodc 8-5H-pyrido[2,3-d]-0-0xazinyl, 1-, 3-, hoic 5-1H-pyrazolo[4,3-d]-
oxazolyl, 2-, 4-, hodc 54H-imidazo[4,5-d] thiazolyl, 3-, 5-, hoic 8-pyrazino[2,3-
d]pyridazinyl, 2-, 3-, 5-, hodc 6- imidazo[2,1-b] thiazolyl, 1-, 3-, 6-, 7-, 8-, hodc 9-
furo[3,4-c]xinolinyl, 1-, 2-, 3-, 4-, 5-, 6-, 8-, 9-, 10, hoic 11-4H-pyrido[2,3-c]carbazolyl,
2-, 3-, 6-, hodc 7-imidazo[1,2-b][1,2,4]triazinyl, 7-benzo[b]thienyl, 2-, 4-, 5- , 6-, hodc 7-
benzoxazolyl, 2-, 4-, 5-, 6-, hodc 7-benzimidazolyl, 2-, 4-, 4-, 5-, 6-, hoic 7-
benzothiazolyl, 1-, 2-, 4-, 5-, 6-, 7-, 8-, hodc 9- benzoxapinyl, 2-, 4-, 5-, 6-, 7-, hodc 8-
benzoxazinyl, 1-, 2-, 3-, 5-, 6-, 7-, 8-, 9-, 10-, ho#c 11-1H-pyrolo[1,2-b][2]benzazapinyl.
Céc nhém heteroary dung hgp thong thudong bao gdbm, nhung khong gidi han & 2-, 3-, 4-,
5-, 6-, 7-, hodc 8-quinolinyl, 1-, 3-, 4-, 5-, 6-, 7-, hodc 8-isoquinolinyl, 2-, 3-, 4-, 5-, 6-,
hodc 7-indolyl, 2-, 3-, 4-, 5-, 6-, hodc 7-benzo[b]thienyl, 2-, 4-, 5- , 6-, hodc 7-
benzoxazolyl, 2-, 4-, 5-, 6-, hodc 7-benzimidazolyl, va 2-, 4-, 5-, 6-, hoic 7-
benzothiazolyl.

Heteroaryl duoc thé 13 nhém heteroaryl chira mot hodc nhidu phdn tir thé.

Nhu duge sit dung & ddy, thuit ngtt "aryl" diung dé chi nhém hydrocacbon thom ¢
6-20 nguyén tir cacbon trén phan ciia vong. Thong thuong, aryl 1a aryl mdt vong, hai vong
hodc ba vong c6 6-20 nguyén tir cacbon. Ngoai ra, thuit ngit "aryl” nhu duoc sit dung &
day, ding dé chi phan tir thé thom ma c6 thé 12 mot vong thom, hogc nhiéu vong thom ma
c6 thé dugc dung hop véi nhau. Céc vi du khong gidi han bao gbm phenyl, naphtyl hodc
tetrahydronaphtyl.

Aryl duogce thé 1a nhém aryl dugc thé béng 1-5 (chéng han nhu mot, hodc hai, hodc
ba) phan tir thé ddc 14p dwoc chon tir nhém bao gdm hydroxyl, thiol, xyano, nitro, C;-Cy-
alkyl, C;-Cs-alkenyl, C;-C4-alkynyl, C;-C4-alkoxy, C;-C4-thioalkyl, C;-C4-alkenyloxy,
C,-C4-alkynyloxy, halogen, C;-Cs-alkylcacbonyl, cacboxy, C;-C,-alkoxycacbonyl,
amino, C;-Cy4-alkylamino, di- C,-C4-alkylamino, C;-C4-alkylaminocacbonyl, di- C;-C,-
alkylaminocacbonyl, C,-Cs-alkylcacbonylamino, C,-Cs-alkylcacbonyl(C;-Cy-
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alkyl)amino, sulfonyl, sulfamoyl, alkylsulfamoyl, C,-C4-alkylaminosulfonyl trong d6 mdi
nhém hydrocacbon dwgc @& cép & trén (vi dy, céc gbe alkyl, alkenyl, alkynyl, alkoxy) con
c6 thé duge thé béng mot hodc nhiéu gbe doc 18p duogc chon & mdi 14n xuét hién tr cac

nhém halogen, hydroxyl hodc C;-C,-alkoxy.

Nhu dugc st dung & day, thuat ngit “mudi” hodc “cac mudi” dung dé chi mubi
cdng axit hogic mudi cong bazo cua hop chét theo sang ché. Cu thé 13, “c4c mudi” bao
gdm “cac mudi duoc dung”. Thuat ngit “cac mudi duge dung” ding @& chi cac mudi ma
gitt duge cac hiéu qua va dic tinh sinh hoc cua cac hop chét theo sang ché va, thong
thudng cac mudi nay khong phai 12 khéng mong muén vé mit sinh hoc hoic mit khéc.
Trong nhiéu trudng hop, céc hop chét theo sing ché c6 kha ning tao thanh mudi axit
va/hodc bazo nho vao sy c6 mét cac nhém amino va/hodic cacboxyl hodc cac nhém tuong

tu chiing.

Mubi cong axit dugc dung c6 thé duoc tao thanh béng céc axit vO co va axit hitu
co, vi du, cac mudi axetat, aspartat, benzoat, besylat, bromua/hydrobromua,
bicacbonat/cacbonat, bisulfat/sulfat, camphorsulfonat, clorua/hydroclorua,
clortheophylonat, xitrat, etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat, hipurat,
hydroiodua/iodua, isetﬁionat, lactat, lactobionat, laurylsulfat, malat, maleat, malonat,
mandelat, mesylat, metylsulphat, naphtoat, napsylat, nicotinat, nitrat, octadecanoat, oleat,
oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro phosphat, polygalacturonat,
propionat, stearat, sucxinat, sulfosalixylat, tartrat, tosylat va trifloaxetat.

Céc axit vo co ma mudi dugc din xuit tir n6 bao gdm, vi du, axit clohydric, axit
bromhydric, axit sulfuric, axit nitric, axit phosphoric, va twong tu.

Céac axit hitu co ma mubi duge din xuit tir né bao gém, vi du, axit axetic, axit
propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit sucxinic, axit fumaric,
axit tartaric, axit Xitric, axit benzoic, axit mandelic, axit metansulfonic, axit etansulfonic,
axit toluensulfonic, axit sulfosalixylic, va twong tir. Cac mudi cdng bazo dugce dung c6 thé

duoc tao thanh tir cac bazo vo co va hitu co.
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Céc bazo v co ma mudi duge dan xuat tir né bao gom, vi du, cac mudi amoni va
kim loai tr ¢gt I dén XII bang tudn hoan héa hoc. Theo phwong 4n nhét dinh, céc muébi
dugc dan xuat tir natri, kali, amoni, canxi, magie, sit, bac, k&m, va ddng; cu thé 1a cac

muoi phtt hop bao gom céc mudi amoni, kali, natri, canxi va magie.

Céc bazo hitu co ma mu6i dugc dan xuét tir n6 bao gom, vi du, cac amin bac mét,
béc hai, b4c ba, cac amin thé bao gom céc amin the ¢ tir tw nhién, amin vong, nhua trao
doi ion bazo, va twong tu. Cac amin hitu co nhat dinh bao gom isopropylamin, benzathin,

cholinat, dietanolamin, dietylamin, lysin, meglumin, piperazin va trometamin.

Mudi duoc dung theo sang ché c6 thé duoc tdng hop tir gbe bazo hodic gbe axit,
bing cac phuong phap héa hoc thong thuong. Thong thuong, cac mudi nay c¢6 thé duge
diu ché bang cach cho cac dang axit tu do ctia cac hop chét nay phan ung véi luong ty
lugng clia bazo thich hop (ching han nhu Na, Ca, Mg, hoic K hydroxit, cacbonat,
bicacbonat hodc tuong ty), hodc cho cdc dang bazo tw do ciia cac hop chit nay phan tng
véi luong ty luong cua axit thich hop. Thong thuong cic phan tng nay duoc tién hanh
trong nuéc hodc trong dung méi hitu co, hogc trong hdn hop cua ca hai. Thong thuong, sir
dung cidc moi truong khong chira nude nhu ete, etyl axetat, etanol, isopropanol, hoic
axetonitril 14 dwoc mong mubn, néu kha thi. Danh sach c4c mudi cong phit hop c6 thé tim
théy, vi du, trong “Remington's Pharmaceutical Sciences”, tai ban lan 20, Mack
Publishing Company, Easton, Pa., (1985); va trong “Handbook of Pharmaceutical Salts:
Properties, Selection, and Use” tac gia Stahl va Wermuth (Wiley-VCH, Weinheim,
Germany, 2002).

Cong thirc bat ky dugc dua ra & ddy ciing dwoc ding dé thé hién céc dang khong
dwoc danh du cling nhu cac dang dwoc danh ddu ddng vi cua céc hop chét. Céc hop chét
dugc danh ddu ddng vi ¢6 cdu triic dwoc md ta bing cac cong thic duge dua ra & day
ngoai trir cong thitc ma mét hodc nhiéu nguyén tir dwoc thay thé bing nguyén ti ¢6 khdi
luong nguyén tir hodc sb khdi dwoc chon. Cac vi du vé d(“mg vi c6 thé duoc két hop vao

hop chét theo sdng ché bao gdm céc ddng vi cua hydro, cacbon, nito, oxy, phospho, flo,
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va clo, ching han nhw twong tmg 14 2H, *H, ''C, 1°C, "c, 1N, 8 3lp, 32p_35g 3] 1257
Séng ché bao gdm nhidu hop chét dwoc dénh déu ddng vi nhu duoc x4c dinh & day, vi du,
céc hop chat ma két hop véi cac ddng vi phong xa, ching han nhu *H va *C, hoic cac
hop chit ma két hop véi cac ddng vi khong phéng xa, ching han nhu 14 *H va °C. Céc
hop chét dwoc danh déu ddng vi nay hitu dung trong c4c nghién ctru chuyén hoa (véi 1*C),
nghién cttu dong hoc phan tng (véi, vi du *H hodc 3H), cac k¥ thudt do hodc tao anh,
chang han nhu chup cét 16p buc xa positron (positron emission tomography - PET) hoic
chup cét 16p vi tinh birc xa don photon (single-photon emission computed tomography -
SPECT) bao gbdm céc thir nghiém phan tan thudc hodc mé chit, hodc trong diéu tri phéng
xa cho bénh nhan. Cu thé 13, '*F hodc hop chét duoc d4nh diu dwgc mong mubn cu thé
cho céc nghién ctru PET hodc SPECT. Thong thudng, cac hop chét duge danh diu dong
vi ¢6 cong thie (I) ¢6 thé duge diéu ché bing cac k¥ thudt da biét véi ngudi co hidu biét
trung binh trong linh vuirc ndy hodc bang céc quy trinh tuong ddng véi cac quy trinh duoc
mb ta trong phdn Céc vi du va diéu ché kem theo st dung céc chat thir dwogc danh du

ddng vi thich hop thay cho chét thir khong duge danh dau duoc ding trudce do.

Ngoai ra, phin tir thé c6 ddng vi nang hon, cu thé 14 doteri (tirc 13, *H hoic D) c6
thé tao ra c4c loi ich diéu trj bénh nhét dinh tao thanh tix tinh én dinh chuyén héa cao hon,
vi du tdng chu ky ban thai in vivo hoic giam yéu clu lidu luong hoic cai thién cac chi sb
diéu tri bénh. Can hiéu rang doteri trong ngit canh nay dugc dé cap nhu 13 phn tir thé cua
hop chit ¢6 cong thirc (). Nong do cua dong vi ning hon nay, cu thé 1a doteri, c6 thé
dugc x4c dinh bing yéu t§ 1am giau ddng vi. Thuat ngit "yéu t6 1am gidu ddng vi" nhu
dugc st dung & ddy c6 nghia 13 ty 1é gitta d6 gidu ddng vi so véi do giau ty nhién cua
ddng vi cu thé. Néu phén tir thé trong hop chét theo sang ché duoc ky hidu doteri, hop
chit nay c6 yéu t6 lam giau ddng vi cho mdi nguyén tir doteri duoc thiét ké it nhét 1a 3500
(52,5% sap nhép doteri & mdi nguyén tir doteri dugc thiét ké), it nhat 1a 4000 (60% sép
nhdp doteri), it nhit 12 4500 (67,5% sép nhdp doteri), it nhét 1a 5000 (75% sap nhap
doteri), it nhit 1a 5500 (82,5% sap nhap doteri), it nhat 13 6000 (90% sap nhdp doteri), it
nhét 13 6333,3 (95% sép nhap doteri), it nhat 12 6466,7 (97% sap nhép doteri), it nhit 13
6600 (99% sép nhap doteri), hodc it nhét 13 6633,3 (99,5% sap nhédp doteri).

-18-



20265

Solvat dugc dung theo sing ché bao gdm cac solvat trong d6 dung mét két tinh c6

thé duoc thé dé)ng vi, vi du D,0, d¢-axeton, dg-DMSO.

Céc hop chit theo sang ché, tuc 1a cac hop chét ¢6 cong thirc (I) ma chtta cac nhém
c6 kha nang hoat dong nhu cic phén tlr cho va/hoic nhan d6i véi lién két hydro c6 thé c6
khé nang tao thanh dong tinh thé véi cac dang ddng tinh thé thich hop. Cac ddng tinh thé
nay c6 thé dwoc didu ché tir cac hop chét c6 cong thirc (I) bang cac quy trinh tao thanh
ddng tinh thé da biét. Cac quy trinh nay bao gdm xay, gia nhiét, ddng thang hoa, dong
néng chay hoic cho tiép xtc trong dung dich cac hop chét c6 cong thire (I) v6i cac dang
dong tinh thé nay trong didu kién két tinh va phan 1ap ddng tinh thé theo d6 duogc tao
thanh. Céc ddng tinh thé pht hop bao gém cic ddng tinh thé dwgc mo ta trong WO
2004/078163. Do 6, sang ché con dé xudt cac ddng tinh thé chia hop chét c6 cong thic
D.

Nhu duoc st dung & ddy, thuat ngit "chit mang dwoc dung" bao gdm bt ky va tat
ca dung mdi, mdi trudng phan tan, chit bao, cht hoat dong vé mat, chat chéng oxi hoa,
chit bao quan (vi du, chét khéng khuan, chit khang nim), chit ding trurong, chét tri hodn
hép thu, mudi, chét bao quan, chét én dinh dugc chit, chat gén két, ta duoc, chit phén 3,
chét lam tron, chét tao ngot, chit tao mui, thudc nhudm, va tuong tir va cac ché phim két
hop clia chiing, nhur d4 biét dbi v6i ngudi ¢ hiéu biét trung binh trong linh vuc nay (xem,
vi dy, Remington's Pharmaceutical Sciences, 4n ban 1in thir 19, Mack Printing Company,
1990, pp. 1289- 1329). Ngoai trlr trudng hop 1a chit mang thong thudong bit ky khong
phut hop véi thanh phan hoat tinh, viéc sit dung chiing trong dugc phim hoic dugc phdm

tri bénh dugc cin nhac.

Thuét ngit "lugng c6 hidu qua tri bénh" ctia hop chit theo sang ché dung dé chi
lwong hop chit theo sang ché ma dem lai phan ting sinh hoc hozc y hoc cia dbi twong, vi
du, giam hodc &c ché hoat tinh enzym hodc protein, hodc cai thién cac triéu chung, lam
nhe tinh trang, 1am chdm hoic tri hodn tién trinh bénh, hoic ngtra bénh, v.v. Theo mét

phwong 4n gi6i han, thuat ngft “lugng c6 hiéu qua trj bénh” ding & chi lwong hop chét
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theo sang ché ma, déi tuong dugc cho ding, ¢6 hidu qua véi (1) it nhit 1am nhe, trc ché,
ngan ngira va/hoic cai thién mot phin tinh trang, hozc rdi loan hodc bénh (1) gdy ra boi
LTA4H, hodc (ii) ¢6 lién quan dén hoat tinh LTAA4H, hodc (iii) dac trung boi hoat tinh
(binh thuong hay bat thuong) cua LTA4H; hoic (2) gidm hodc wc ché hoat tinh cua
LTA4H; hodc (3) giam hoic tic ché sy biéu hién caa LTA4H. Theo phuong an giGi han
khac, thudt ngt “lugng c6 hiéu qua tri bénh” ding dé chi lugng hop chét theo sang ché
ma, khi duge ding vao té bao, hodc mo, hodc nguyén liéu sinh hoc khong phai té bao,
hodc méi trudng, ¢ hi€u qua véi it nhit giam hodc &c ché mot phén hoat tinh cua

LTAA4H; hodc giam hoc trc ché sy biéu hién LTA4H mot phan hodc hoan toan.

Nhu dwoc s dung & day, thuat ngit “d6i twong” dung dé chi dong vat. Thong
thuong, dong vét nay 1a dong vat c6 vi. Ddi tuong ciing ding dé chi vi du, loai linh
trudng (vi du, ngudi, nam hodc nit), bo, ciru, dé, ngua, ché, meo, tho, chudt, chudt nhit,
c4, chim va tuong tu. Theo c4c phuong 4n nhéit dinh, déi tuong 1a loai linh trudéng. Theo

céc phuong 4n khéc, d6i twong 14 nguoi.

Nhu duge st dung & déy, thuat ngit “irc ch€”, "su trc che" hodc “viéc e ché” ding
de€ chi sy gidm hodc chan tinh trang, triéu chimg hoic rdi loan hodc bénh, hodc bénh c6

lién quan, hodc giam déng ké hoat tinh co ban cta hoat tinh sinh hoc ho#c quy trinh.

Nhu dugc st dung & day, thuit ngit “diéu tri”, “viéc didu tri" hodc "sy diéu tri"
bénh hoic rdi loan bt ky dé cap trong mot phuong 4n, dé cai thién bénh hodc réi loan
(tac 13, 1am chdm hodc 1am ngimg hodc giam su phat trién ctia bénh hodc it nhit mét
trong sb céc triéu ching 14m sang cua né). Theo phwong an khac “diéu tri”, "viéc diéu tri"
hogc "sy diéu tri" diing d& chi viéc 1am nhe hoac cai thién it nhit mét thong sb vét Iy bao
gdm céc théng sb ma bénh nhan c6 thé khong nhan thay r5. Theo phuong 4n khéc, “diéu
tri”, “viéc diéu tri” hodc “su didu tri” ding dé chi viéc diéu bién bénh hodc réi loan, vé
mit vat Iy, (vi du, su 6n dinh cua triéu chiing rd rét), hodc sinh ly, (vi du, su On dinh cua
thong s6 vat 1y), hodc ca hai. Theo phwong 4n khéc, “diéu tri”, "viéc diéu tri" hoac "su
didu tri" diing dé chi ngin ngira hoic tri hodn sy tin céng hodc su phat trién hoic tién

trinh ctia bénh hogc roi loan.
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Nhu duge st dung & day, d6i tugng “can thiét” didu tri néu dbi tugng nay hudng

loi vé mat sinh hoc, y hoc hoic trong chét luong cudc séng tir sy didu tri nay.

Nhu dugc st dung & day, cac thut ngit sb it va cac thuét ngtt twong ty dugce dung
trong ngit canh clia sang ché (dic biét 1a trong ngft canh ciia yéu ciu bao hd) dwoc hiéu 1a
bao gdm ca sb it va sé nhidu néu khong c¢6 quy dinh khac & diy hoic gdy mau thuin rd

rang vaoi ngit canh.

T4t ca cac phwong phap dwgc md ta & day c6 thé duoc tién hanh theo trinh tu thich
hop bt ky néu khong c6 quy dinh khéc & diy hodc mau thuin rd rang véi ngit canh. Viée
st dung vi du bét ky va tit ca vi du, hoic tir ngit vi du (vi du “ching han nhu”) dwoc dua
ra & ddy nham muc dich minh hoa r& hon séng ché va khong dit ra giéi han sang ché néu

khong dugc yéu cau.

Nguyén tir khéng dbi xtng bit ky (vi du, cacbon hoic tuong tur) ctia hop chét theo
sang ché ¢6 thé c6 mat & trong raxemic hodc duoc lam giau vé dﬁ‘)ng phan dbi anh, vi du
cAu hinh (R)-, (S)- hodc (R,S)-. Theo cac phuong 4n nhét dinh, m&i nguyén tir khong dbi
xtmg ¢6 it nhat 50% lwong du chét ddng phan déi anh, it nhit 60% luong du chét ddng
phan di anh, it nhit 70% luong du chat ddng phan ddi anh, it nhit 80% luong du chét
ddng phan dbi anh, it nhdt 90% lugng du chit ddng phan dbi anh, it nhét 95% luong du
chit ddng phan d6i anh, hodc it nhit 99% lwong du chat ddng phan déi anh trong cAu hinh
(R)- hoic (S)-. Cac phin tir thé & cac nguyén tir c6 cac lién két d6i khong no c6 thé, néu

c6 thé, c6 mit & dang cis- (Z)- hodc trans- (E)-.

Theo d6, nhu dugc st dung & ddy hop chét theo sang ché ¢ thé & dang ctia mot
trong s& ddng phan, dong phan quay, ddng phén atropisome, chit hd bién thich hop hoédc
hdn hop ctia chiing, vi du, 14 ddng phan, ddng phan khong dbi quang, ddng phén quang
hoc (thé dbi quang), raxemat hinh hoc (cis hodc trans) vé& co ban 12 tinh khiét hodc hdn

hop cua ching.

Theo d6, nhu dwgc str dung & day hop chit theo sang ché c6 thé & dang cua mdot

trong s6 ddng phan, déng phan quay, ddng phén atropisome, chat hd bién thich hop hodc
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hdn hop ciia ching, vi du, 1a ddng phan, ddng phan khéng d6i quang, ddng phan quang
hoc (thé dbi quang), raxemat hinh hoc (cis hodc trans) vé co ban 1a tinh khiét hoic hdn
hop clia chiing. Pé 5 rang hon, thuat ngit “cic ddng phan thich hop” s& khong bao gdm

cac dong phén vi tri.

Hon hop cac chit ddng phin duge tao thanh bAt ky c6 thé duogc tach trén co so sy
khac biét héa 1y cla cac thanh phan, thanh cic ddng phan, dong phéan khong d6i quang,
raxemat quang hoc hozc hinh hoc tinh khiét hodc vé& co ban 1a tinh khiét, vi du, béng qua
trinh séc ky va/hodc qua trinh két tinh phén doan.

Céc raxemat tao thanh bit ky caa san phdm cubi cling hodc chét trung gian c¢6 thé
duge phan giai thanh cac thé d6i quang quang hoc bing céc phuong phéap d3 biét, vi du,
bang céch phan tach cic mudi ddng phan khong d6i quang ctia no, thu dugc bing axit
hodc bazo c¢6 hoat tinh quang hoc, va giai phéng hop chét axit hodic bazo c6 hoat tinh
quang hoc. Cu thé 13, do d6 gbc bazo c6 thé duoc ding dé phan giai cic hop chit theo
sang ché thanh cac thé dbi quang quang hoc ciia chiing, vi du, bang két tinh phan doan
mubi duge tao thanh béng axit co hoat tinh quang hoc, vi du, axit tartaric, axit dibenzoyl
tartaric, axit diaxetyl tartaric, axit di-O,0'-p-toluoyl tartaric, axit mandelic, axit malic
hodc axit camphor-10-sulfonic. Cic sin phdm raxemic ciing c¢6 thé dwoc phan giai bang
sic ky khong dbi xung, vi du, sic ky long 4p sudt cao (high pressure liquid

chromatography-HPLC) str dung pha tinh khong dbi xtng.

Ngoai ra, cac hop chét theo sang ché, bao gdbm mudi cia chung, cing c6 thé chira &
trong dang hydrat ciia chiing, hodc bao gdm cac dung mdi khac duoc dung dé két tinh
chiing. Céc hop chit theo sang ché ¢ thé vén 1a solvat hodc bang thiét ké tao thanh cac
solvat véi dung mdi duge dung (chira nuéc); do d6, dwoc chu dinh 13 sang ché gdm ca
dang dugc solvat héa va dang khong duoc solvat héa. Thuat ngit "solvat" dung dé chi
phirc hé phan tir ctia hop chét theo sang ché (bao gdm cac mubi dwge dung cia nd) véi
mot hodc nhiéu phén tr dung moi. Céc phan tir dung moéi 12 cac phén t& ma thdong thuong

dugce stir dung trong linh vuc dugc pham, ma da dugc biét dén 1a vo hai véi ngudi nhéan, vi
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du, nuéc, etanol, va twong tw. Thuat ngit "hydrat" ding dé chi phitc hé ma phén tr dung

modi la nude.

Céc hop chat theo sang ché, bao gdm cac mudi, hydrat va solvat cia nd, ¢ thé vén

13 hodc bing thiét ké tao thanh cac dang da hinh.

Theo khia canh khéc, sang ché d& xuit duoc phdm chita hop chit theo sang ché va
chét mang dugc dung. Duoc phdm c6 thé duge bao ché cho cach ding cu thé chéng han
nhu dung qua duwong miéng, diing qua dudng ngoai tiéu héa, va ding qua dudng rudt, v.v.
Ngoai ra, cac duge pham theo sang ché ¢ thé duoc bao ché & dang rin (bao gdm nhung
khong gi¢i han ¢ vién nang, vién nén, vién nén tron, dang hat, dang bot hoic thude dan),
hoic & dang léng (bao gdm nhung khong gi6i han & cic dung dich, huyén phil hodc nhii
twong). Cac duge phdm c6 thé duge dua vao cac qué trinh duge théng thuong ching han
nhur khir tring va/hodc c6 thé chita cac chét pha lodng, chét 1am tron hodc chét dém tro
thong thuong, cling nhu cic t4 dugc, ching han nhu chit bao quéan, chit dn dinh, chit lam

uét, chat nhii héa va chat dém, v.v.

Théng thuong, duge phdm & dang vién nén hodc vién nang gelatin chira thanh

phén hoat tinh clng véi

a) chét pha loadng, vi du, lactoza, dextroza, sucroza, manitol, sorbitol,

xenluloza va/hodc glyxin;

b) chat lam tron, vi du, silic oxit, bft talc, axit stearic, muoi magie hoic

canxi cta né va/hodc polyetyleneglycol; doi vdi vién nén ciing nhu vy

¢) chét gén két, vi du, magie nhdm silic oxit, hd tinh bot, gelatin, tragacanth,
metylxenluloza, natri carboxymetylxenluloza va/hozc polyvinylpyrolidon; néu can

thidt

d) chat gdy ra, vi du, tinh bdt, aga, axit alginic hodc mudi natri ctia nd, hoidc

hdn hop sii bot; va/hoic

e) chét hép thu, chit tao mau, chit tao huong vi va chit tao ngot.
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Vién nén c6 thé dugc bao mang hoic bao tan trong rudt theo cac phuwong phap da

biét trong linh vuc nay.

Dugc phdm phit hop dé ding qua dudong miéng chira lugng c6 hiéu qua hop chét
theo sang ché & dang vién nén, vién ngam, huyén phii chtra dau hodc nuéc, bot phan tan
hodc dang hat, nhii twong, vién nang cttng ho#c vién nang mém, hozc dang siro hodc con
ngot. Cac dugc phdm duge du dinh ding qua dudng miéng duge bao ché theo phuong
phap bt ky trong linh vuc nay dé san suét duoc phim va dugc phdm nay c6 thé chira mot
hozc nhiéu chit dugc chon tir nhém bao gbm chét tao ngot, chat tao mui vi, chit tao mau
va chit bao quéan dé tao ra cac ché phim bat mit va d& udng. Vién nén cé thé chira thanh
phén hoat tinh trong hdn hop véi ta duge duge dung khong ddc ma phit hop dé san xuét
vién nén. Céc ta duge nay 13, vi du, chét pha lodng tro, ching han nhu canxi cacbonat,
natri cacbonat, lactoza, canxi phosphat hozc natri phosphat; chét tao hat va chét gay ré, vi
du, tinh bot ngd, hoic axit alginic; chit gin két, vi duy, tinh bot, gelatin hodc acacia; hoic
chét 1am tron, vi du magie stearat, axit stearic hodc bot talc. Vién nén khong duoc bao
hoic duge bao bing céc k§ thuat da biét dé tri hodn sy phan hity va hip thu trong dudng
tiéu héa va do d6 tao ra tac dong kéo dai trong thoi gian dai. Vi du, nguyén liéu tri hodn
thoi gian ching han nhu glyxeryl monostearat hogc glyxeryl distearat cé thé dugc ding.
Dugc phim ding qua dudng miéng c6 thé c6 mit & dang vién nang gelatin cting trong dé
thanh phan hoat tinh dwoc tron v6i chit pha lodng rin tro, vi du, canxi cacbonat, canxi
phosphat ho#c kaolin, hoic 12 vién nang gelatin mém trong d6 thanh phin hoat tinh duogc

trdn v&i nudce hodc dung mdi dau, vi du, dau lac, parafin 1ong hodc dau 6liu.

Dugc phim c6 thé tiém nhit dinh 13 dung dich hodc huyén phul déng truong chira
nude, va thude dan dugce bao ché thuan loi tir nhil tuong hoic huyén phu béo. Céc duogce
phim nay c6 thé dugc khir trung va/hodc chira cac ta duoc, chéng han nhu chét bao quan,
chét 6n dinh, chit 1am w6t hodc chét tao nhil tuong, chit trg xic tac dung dich, mubi dé
diéu hoa 4p suét thdm théu va/hodc chit dém. Ngoai ra, chiing ciing c6 thé chira cac chit
c6 tac dung tri bénh. Céc dugce phdm nay duoc diéu ché 14n luot theo cac phuong phap
tron, tao hat hodc bao thong thuong, va chtra khoang 0,1-75%, hodc chira khoang 1-50%
thanh phin hoat tinh.

-24-



20265

Dugc phim phit hop dé dung qua da chtra lwgng c¢6 hiéu qua cua hop ‘chét theo
sang ché v6i chat mang pht hgp. Céc chit mang phi hop véi viée van chuyén qua da bao
gém cac dung moi dugc dung c6 thé hép thu dé van chuyén h3 tro qua da vat chu. Vi du,
thiét bj van chuyén qua da & dang bing chita thanh phéan 16t, bd chita chita hop chét tuy
chon vé6i chit mang, tily chon hang rao kidm so4t téc d6 dé véan chuyén hop chét qua da
vét chu & téc do duge kiém soét va duoc x4c dinh trudc qua khoang thoi gian kéo dai, va

céc thiét bi dé bao vé thiét bi qua da.

Dugc phdm phil hgp @ ding tai chd, vi du, cho da va mét, bao gdm dung dich
chira nuédc, huyén phu, thudc md, kem, gel hodc ché phérn phun, vi dy, dé van chuyén
béng sol khi hodc twong trr. Cac hé van chuyén tai chd ndy sé& thich hop cu thé dé dung
véi da, vi du, dé diéu tri ung thu da, vi du, dé st dung phong ngtra trong kem chéng néng,
thudc xirc ngoai da, thudce phun va twong tw. Do d6, ching dic biét phii hop dé st dung tai
chd, bao gdm my§ phim, ché phim d3 biét trong linh vuc ndy. Cac dugc phdm nay c6 thé
chita cac chét hoa tan, chét n dinh, chit ting cuong wu truong, chit dém va chat bao

quan.

Nhu duge st dung & day, viéc dung tai chd ciing c6 thé di lién véi viée hit hodc
ding qua dudng miii. Ching c6 thé dugce vin chuyén thudn tién ¢ dang bdt kho (hoac 1a
mot minh, dang hén hop, vi du hdn hop khd véi lactoza, hoic 14 hat thanh phﬁn hdn hop,
vi du v6i phospholipit) tir dung cu hit bt kh6 hodc c6 mat & dang bui sol khi tir dung cu
chira dugce nén ap suét, bom, phun, binh xit hoac may x6ng, c6 hodc khong c6 sir dung

chét déy phu hop.

Séng ché con @ xuat dugc phidm khan va dang lidu chua céc hop chét theo séang
ché 1am thanh phﬁn hoat tinh, vi nuéc c6 thé tao didu kién thuan loi dé phén giai cac hop
chét nhét dinh.

Dugc pham khan va cac dang lidu theo sang ché c6 thé dwoc bao ché bang cach sir
dung d6 4m thip hodc khan chtra céc thanh phﬁn va d6 4m thip hodc didu kién do im
thép. Duoc phém khan c6 thé dugc bao ché va luu trir dé trang thai khan tu nhién ctia n6

duoc duy tri. Theo d6, dugc phim khan dugc déng goi bang cach sir dung cac nguyén liéu
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3 biét dé ngan ngira tiép xtc véi nude dé chiing c6 thé & trong bd dung cu c6 cong thic
phtt hop. Céc vi du v& bao goi phtt hop bao gdm, nhung khong giéi han & cac tAm kim
loai, tAm nhwa duoc han kin, dung cu chira lidu don vi (vi dy, 1o nh), vi dung thudc, va vi

Xé€.

Séng ché con d& xudt duoc phdm va dang lidu ma chita mot hogic nhidu chit ma
giam tbc d6 bang hop chét theo sang ché 1am thanh phan hoat tinh s& gdy phan huy. Cac
chit nay, dugc dé cap dén & day la “chat 6n dinh”, bao gdm, nhung khong gidi han & chét

chong oxi hoa chang han nhu axit ascorbic, chat dém pH, hosc chat d&ém mubi, v.v.

Céc phuong phép tdng hop din xuét axit heteroaryl butanoic

Céc chit theo sang ché, vi du cac hop chét theo dinh nghia cua cdng thuc (1), co6
thé dugc didu ché bang trinh tu phan tmg theo so dd phan tng A, bao gbm tdng hop khéi
xy dung axit amin c6 cong thirc 1, ma thuong c6 duge bang cach cho axit amin dugc bao
vé c6 san trén thi trudong Boc-Asp(OtBu)-OH, hodc sau khi hoat hdéa nhém axit
cacboxylic phan tmg ¢6 chon loc véi chit khir, vi du NaBH, khi c6 mat dung moi & nhiét
6 thip, vi du -20°C hozc tuong tw. Ty thudc vao héa hoc 1ap thé ctia nguyén liéu khéi
dau, (S)-hodc (R)-tert-butyl 3-(tert-butoxycacbonylamino)-4-hydroxybutanoat thu dwogc 1a
khéi x4y dung khong dbi xting c6 cong thirc 1. Cac thong sb trong cac so dd A - D tuong
Umg voi cic dinh nghia duogc dua ra trong phuong an 1. Ngoai ra, thut ngit “PG” ky hiéu
nhém bao vé ching han nhu tert-butyloxy-cacbonyl hoic Boc.

Céc chét bao vé c6 cong thirc 1 ¢6 thé phan tng véi thionylclorua trong dung moi
khi c¢6 mét bazo phu hgp, vi du imidazol ma sau d6 con phan mg vé6i chit thir oxi héa,
ching han nhu periodat va théng thudng khi c6 mit xuc tac ching han nhu Ruteni
halogenua d lai tao ra tiy y khbi xay dung dang vong c6 cong thirc 2 1am khi xdy dung
khong dbi xtmg khi nguyén liéu khéi du khong ddi xtmg c6 cong thirc 1 dang duoc

dung.
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Sodd A
Hoat haa (tiy ¥);
1o 151 N g 1. S0C
MBS sau (o Ky KHPG 2 OXI. héa Q:? PG
LB ™ un COuiB SN
HOLO \V)\.f 4By o, \/’L\\!m)},fm
1 3

nguén thwong mai

Nhur 13 khéi x4y dung khéc dé téng hop céc hop chét theo sang ché, chét duoc goi
12 nitril 3 c6 thé thu dugc bang cich cho cac chit ¢6 sin trén thi truong c6 cdng thirc R2-
Hal phén tmg véi benzonitril dugc thé thich hop (Y = O) khi ¢6 mit bazo, vi du kali
cacbonat trong dung mdi, vi du DMF va néu duoc yéu ciu & nhiét do cao, vi du trén
100°C. Ngoai ra, céc nitril 3 ¢ thé thu duoc béng cach cho céc nitril dugce thé flo ¢6 sin

trén thi trudng phéan tng véi céc reou duge thé c6 sin trén thi trudng, vi du phenol.

So do B
N-N,
Azit ; I N
= CN R2-YH RQ\ / Azide R2\ = N
F— | Y—\J Yy— || H
A X N
3 4
T R2-Hal
I

-
HY—¢
X

Sau d6 nitril 3 thong thuong dugc phan tng véi azit, vi du azidotrimetylsilan va
thong thuwong khi cé mit chét xtic tic ching han nhu dibutyl thiéc (IV) oxit dé thu dwoc
tetrazol c6 cong thirc chung 4, (xem so dd B) ma dwoc phan tGng v6i chét 4i dién to
(electrophil) thich hop, thong thuong véi rugu duge hoat hda cb cdng thirc chung 1, vi du
duge mesyl hoa hodc tosyl héa hodc dugc hoat héa cach khéac, vi du in-situ trong diéu
kién Mitsunobu, hodc mat khac dwoc phan ting véi khéi xay dung dang vong dugc hoat

héa cé cong thirc chung 2, dé thu dwogc hop chét trung gian c6 cong thirc chung 5 (so dd
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C). Ngoai “tBu”, gbc alkyl ctia nhém Este trong cac hop chit 1, 2 va 5 ¢6 thé lya chon 13
Bn, Me, hodc Et hodc nhém bao vé phu hop khac.

Sodo C

NHPG CO,Bu

Ho._L__co,tBu //(

NHPG
122 1 x1-X2
/X3 > X3
R2 7 X R2  ~ X4
Y hoic YR [
4 5

0l Pe

“d oy

0 _co,Bu
2

Sau d6, thong thudng cac hop chét trung gian 5 phan ung voéi axit hodc bazo, vi du
axit clohydric hodc TFA, hodc vi du véi piperidin dang bazo, thuong trong dung méi, vi
du dioxan hoic diclometan, dé thu duoc hop chét theo sang ché c6 cong thire (1), R1=0OH,
theo so @6 D. P& thu duoc hop chét ¢c6 R1 = NH,, nhom este trong cong thic 5 c6 thé
duoc tach dé thu duogc axit, sau d6 axit nay dugc hoat hoa va phan mg v4i amoni hodc
duong lugng amoni. Budc xir 1y tiép theo bang axit thu duge amit R1 = NH, theo cong

thire (I).

SoddoD
COR1
- e
NH
(loai bo PG, tach este) X1’X\2X 2
3
_ K2~ X4
5 hoic NS

\ ]

codng thire (I
1. Loai bo este & @

2. Hoat hoa, “NH3”
3. Loai boé PG

Céc con duong khac dé tdng hop céc hop chit theo sang ché
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Tuy thudc vao ban chit ctia cac khdi xdy dung hodc chit ma duoc dung lam
nguyén liéu khéi ddu dé tao thanh hop chit theo sang ché, c6 thé 1a can thiét phai lam
khéc véi trinh tu phan ing chung da dwgce dua ra & trén. Sy sai khac nay duoc mé ta chi
tiét trong phﬁn sau ddy dugc dit tén Phin Thuc nghiém.

Phéan Thyc nghiém

Céc ky hiéu viét tit:

2-MeTHF  2-metyltetrahydrofuran

Asp axit aspartic

aq chtra nudc

Bn hodc Bzl benzyl

Boc tert-butyloxycacbonyl

br réng

nuéec mubi  dung dich NaCl chira nuéce bio hoa
d dinh doi

dd dinh d6i cta cac dinh doi

DCM diclometan

DIAD diisopropyl azodicacboxylat

DIPEA diisopropyletylamin

DME 1,2-dimetoxyetan

DMF N,N-dimetyl formamit

DMSO dimetylsulfoxit

EDC 1-etyl-3-(3-dimetylaminopropyl)cacbodiimit
ESIion héa phun dién tir

EtOAc etyl axetat

EtOH etanol

eq duong lugng

Ex vidu
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Fmoc floenylmetyloxycacbonyl
Glnglutamin

Gluaxit glutamic

h gio
HATU1-[bis(dimetylamino)metylen]-1H-1,2,3-triazol[4,5-b]-
pyridinium 3-oxit hexaflophosphat
HOBT hydroxybenzotriazol

HPLC séc ky 1ong hiéu nang cao
iPrOH iso-propanol

i. vac. trong chin khong

LC sic ky long

m dinh da / mili, tiy thudc ngit canh
MeOH metanol

mg miligam

min phut

MS khéi phd

mL mililit

mmol milimol

m/zty 1& khdi lwong so véi dién tich
NMR cong huong tir hat nhan

ppm  phén tridu

q dinhta

quint  dinh nam

rt nhiét d6 phong

Rt thoi gian luu

s dinh d6i

t dinh ba

TBAF tetrabutylamoni florua
TBME tert-butylmetylete
TBS tert-butyldimetylsilyl
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tBu tert-butyl

TFA axit trifloaxetic

THF tetrahydrofuran

TLC séc ky 16p méng
Tostosyl, p-toluolsulfonyl

UPLC sic ky 1ng siéu hiéu ning
Chi tiét phén tich

NMR: Céc phép do dugc tién hanh trén quang phd ké Bruker Ultrashield™ 400
(400MHz), Bruker Ultrashield™ 600 (600MHz), 400MHz DRX Bruker CryoProbe
(400MHz) hodc 500MHz DRX Bruker CryoProbe (500MHz) st dung hodc khong st
dung trimetylsilan 1am tiéu chuén n6i bo. o dich chuyén hoéa hoc (céc gié tri ) & don vi
duoc thé hién 13 sw giam tir so véi tetrametylsilan, md hinh téch quang phd duogc thiét ké
dang dinh don (s), dinh d6i (d), dinh ba (t), dinh tt (q), dinh ndm (quint), dinh da, tin hiéu
khong rd hodc trung (m), tin hiéu rong (br). Cac dung méi duoc doteri hda dugc dua vao

trong ngodc.

LC-MS:

Céc didu kién UPLC-MS a:

Heé théng: Waters Acquity UPLC v6i by do Waters SQ.

Cot: Acquity HSS T3 1,8um 2,1x50mm, nhiét d6 cot: 60°C.

Gradien: tir 5 dén 98% B trong 1,4min, A = nudc + axit formic 0,05% + amoni

axetat 3,75mM, B = axetonitril + axit formic 0,04%, toc do dong: 1,0mL/min.

Cac diéu kién UPLC-MS b:

Heé théng: Waters Acquity UPLC vé6i bd dd Waters SQ.

Cot: Acquity HSS T3 1,8um 2,1x50mm, nhiét d6 c¢ot: 60°C.

Gradien: tir 5 dén 98% B trong 9,4min, A = nudc + axit formic 0,05% + amoni

axetat 3,75mM, B = axetonitril + axit formic 0,04%, toc do dong: 1,0mL/min.
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Céc diéu kién HPLC c:
Hé théng: Jasco LC-2000 Series v6i bo do MD-2015.
Cot: Chiracel OZ 5pm 5x250mm, nhiét d cot: rt.
85% heptan, 15% iPrOH + TFA 0,05%, tc d6 dong: 1mL/min.

Céc diéu kién HPLC d:
Hé théng: Jasco LC-2000 Series vai bd do MD-2015.
Cot: Chiralpak IC S5pm 5x250mm, nhiét do cot: rt.
60% heptan, 40% EtOH + TFA 0,1%, téc d dong: 0,5mL/min.

Céc diéu kién HPLC e:
He¢ théng: Jasco LC-2000 Series v6i bd do MD-2015.
Cot: Chiralpak IC 5um 5x250mm, nhiét o cot: rt.
50% heptan, 50% EtOH + TFA 0,1%, tde do dong: 0,5mL/min.

Céc diéu kién HPLC f:
Hé théng: Agilent 1200 Series véi bd dd DAD.
Cot: Chiralpak AD-H S5pum 4,6x250mm, nhiét do cot: rt.
60% heptan, 40% EtOH, tbc d6 dong: 0,7mL/min.

Céc didu kién HPLC g:
Heé théng: Jasco LC-2000 Series v&i bo do MD-2015.
Cot: Chiralpak IC 5um 5x250mm, nhiét @6 cot: rt.
85% heptan, 12% iPrOH, 3% EtOH + 0,1% TFA, toc d6 dong: 0,5mL/min.

Céac diéu kién HPLC h:

Heé théng: Agilent 1100 Series ¢6 bo do DAD.
Cot: Chiralpak IC S5pm 5x250mm, nhiét d6 cot: rt.
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80% heptan, 10% EtOH, 10% MeOH + 0,1% HNEt, + 0,1% TFA, téc d6 dong:
1,0mL/min.

Céc phuong phap didu ché:
Heé théng séc ky cot nhanh:
He¢ théng: Teledyne ISCO, CombiFlash Rf.
Cot: hop RediSep Rf duge dong géi san.

Théng thudng cac mau duge hép phu trén Isolute.

Tét ca cac chét thi, nguyén liéu khoi ddu va cac chét trung gian dugc st dung
trong céc vi du ndy 13 c6 sin tir cc ngudn thwong mai hoic d& dang diéu ché bing cac
phuong phép d biét véi nguoi c6 hiéu biét trung binh trong linh vue nay.

Tong hop cac khoi xay dung c¢6 ngudn goc tir axit amin

Diéu ché cac ruou la-1d bang cac phuong phép tuong tu véi céc phuong phap

dugc md ta boi J. Martinez et al, Tetrahedron Letters 1991, 32, 923-926.

(S)-tert-butyl 3-((tert-butoxycacbonyl)amino)-4-hydroxybutanoat (1a)

NHBoc NHBoc
Hozc/'\/COZtB” > no_J_cou

1a

Thém lién tiép N-metylmorpholin (10,1mL, 90,0mmol) va isobutyl cloformat
(12,2mL, 91,0mmol) vao dung dich lanh Boc-L-Asp(OtBu)-OH (25,0g, 86,0mmol) trong
DME (86mL) & toc d sao cho giit nhiét 46 dudi -10°C. Sau 30min, loai bo két tiia N-
metyl morpholin hydroclorua bing céch loc, rira bing DME (25mL) va gom dich loc va
thudc tiy vao trong binh phan tng trong bé chita d4-mudi. Thém tir tir dung dich NaBH,
(4,14g, 108mmol) trong nudc (30mL), sau d6 duy tri nudc (70mL) & nhiét do tr -15°C
dén -30°C. Loc huyén phu va rira k§ bang nude. Chiét dich loc bang EtOAc (4x50mL)
rira céc 16p hitu co gom duoc bang nude mudi, lam kho qua Na,SO, va ¢b dic trong diéu
kién 4p sudt giam. Tinh ché san phdm tho bang sic ky cot nhanh trén silic oxit

(heptan:EtOAc 1:0 dén 1:1) thu dwoc hop chét tiéu dé 1a 16p ddu mong tir tir hoa rin.
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M/z = 276,2 [M+H]", Rt = 3,04min (c4c didu kién UPLC-MS b), Rt = 6,83min
(cac diéu kién HPLC g), '"H NMR (400MHz, CDCls) &= 5,22 (s, br, 1H), 3,87-4,03 (m,
1H), 3,68 (d, 2H), 2,39-2,63 (m, 2H), 1,35-1,54 (m, 18 H) ppm.

Diéu ché cac rugu 1b-d twong tu véi ruou la.

CAu tric va Danh phap | Thong s6 phan rng Phén tich
Xem & trén Xem & trén
NHBoc
Ho._1_ co,tu
1a | (s)-tert-butyl 3-((tert-
butoxy-
cacbonyl)amino)-4-
hydroxybutanoat
B Bit dau tir M/z = 276,1 [M+H]", Rt =
Ho_A_coyeu | Boc-D-Asp(OtBu)- 3,11min (Céc diéu kién UPLC-
OH MS b), Rt = 8,67min (Cac didu
b kitn HPLC g), 'H NMR
(R)-tert-butyl 3-((tert- (400MHz, CDCl3) 8= 5,27 (s, br,
butoxy- 1H), 3,88-4,02 (m, 1H), 3,68 (d,
cacbonyl)amino)-4- 2H), 2,41-2,65 (m, 2H), 1,30-
hydroxybutanoat 1,52 (m, 18H) ppm.
Bit dau tir M/z = 310,1 [M+H]", Rt =
NHBoc Boc-L-Asp(OBzl- 3,39min (Cac diéu kién UPLC-
Ho_X__co,sn OH; MS b), Rt = 6,33min (Céc diéu
Loc hdn hop phan |kién HPLC f), 'H NMR
le | (S)y-benzyl ~ 3-((tert- | tng thu duge san | (400MHz, MeOD-d,) 8= 7,24-
butoxy- phdm rin ma duwoc | 7,43 (m, 5H), 5,12 (s, 2H), 3,99
cacbonyl)amino)-4- rira k§ bang nuée va | (dd, 1H), 3,41-3,61 (m, 2H),
hydroxybutanoat lam khd trong chan | 2,67 (dd, 1H), 2,50 (dd, 1H),
khong 1,42 (s, 9H) ppm.
NHBos Bat dau tir M/z = 3104 [M+H]', Rt =
HO.___CO,Bn Boc-D-Asp(OBzl- 3,33min (Cac dicu kién UPLC-
OH; MS b), Rt = 8,46min (Céc diéu
(R)-benzyl ~ 3-((tert- | Loc hén hop phan|kién HPLC f), 'H NMR
1d | butoxy- tng thu dugc san | (400MHz, MeOD-dy) 3= 7,26-
cacbonyl)amino)-4- phdm rin ma duoc | 7,41 (m, 5H), 5,12 (s, 2H), 3,93-
hydroxybutanoat rira k§ bang nuée va | 4,01 (m, 1H), 3,51-3,58 (m, 1H),
lam khd trong chan |3,42-3,50 (m, 1H), 2,67 (dd,
khong 1H), 2,50 (dd, 1H), 1,42 (s, 9H)
ppm.
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Diéu ché sulfamidat 2a va 2b bang phwong phap tuong tu voi phuong phéap duoc
m6 ta boi A. G. Jamieson et al, Journal of the American Chemical Society 2009, 131,
7917-79217.

(S)-tert-butyl 4-(2-(tert-butoxy)-2-oxoetyl)-1,2,3-oxathiazolidin-3-cacboxylat 2,2-
dioxit (2a)

o 0
N
NHBoc \/\S\N,Boc \/é/\N,Boc
Ho X _cosu —> O cossu NS N R
1a 2a

Budc 1: Lam lanh dung dich imidazol (16,0g, 235mmol) trong 2-MeTHF (150mL)
dén -78°C tao thanh huyén phu khong mau. Thém timg giot thionylclorua (4,29mL,
58,8mmol). Sau 10min, thém ting giot (S)-tert-butyl 3-((tert-butoxycacbonyl)amino)-4-
hydroxybutanoat (la, 6,0g, 19,6mmol) trong 2-MeTHF (30mL). Loai bd hé théng lam
lanh va khqu RM trong 2h & tt, trude khi loc qua niit loc Celite™. Loai bo toan bd chat
dé bay hoi trong chin khéng va phan chia phin cin gita DCM (100mL) va nudc
(100mL). Chiét pha chita nuéc bing DCM (2x50mL) va ria cac 16p hitu co gom duge
bang HCI chita nudc (10%, 20mL) va nude mudi (20mL), 1am kho (MgSO,) va co dic.

Budc 2: Hoa tan phan cin trong MeCN (100mL), 1am lanh d&n 0°C, va xtt Iy bing
cic phin RuCl; monohydrat rén (I77mg, 0,784mmol) va NalO, (6,29,
29,4mmol), sau d6 thém timg giot nudc (50mL). Sau d6 khudy & 0°C trong 2h, phan chia
hdn hop phéan tmg gitta EtOAc (100mL) va nuéc (20mL). Chiét pha chira nu6c bing
EtOAc (2x50mL) va rira cac 16p hitu co gom duge bing NaHCO; bdo hoa (50mL) va
nuée mudi (50mL). Tiép theo loc pha hitu co mau xam qua nit loc Celite™, Na,SO, va
silic oxit cho t4i khi trong va khéng mau. Loai bo toan bd cac chét d& bay hoi trong chan
khong thu duoc hop chét tiéu dé 2a dang chét rin khong mau.

'H NMR (400MHz, CDCl;) 8= 4,77 (dd, 1H), 4,56-4,64 (m, 1H) 4,53 (dd, 1H),
3,02 (dd, 1H), 2,76 (dd, 1H), 1,58 (s, 9H), 1,48 (s, 9H) ppm.
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(R)-tert-butyl 4-(2-(tert-butoxy)-2-oxoetyl)-1,2,3-oxathiazolidin-3-cacboxylat 2,2-
dioxit (2b)

o
%, Boc OyZ  Boc
NHBoc S~N S~N

HOUAL GOy — O ) comu —> O_J, _COtBu

1b 2b

Diéu ché sulfamidat 2b twong tu véi 2a bit ddu tir reou 1b.
'H NMR (400MHz, CDCls) 6= 4,78 (dd, 1H), 4,56-4,63 (m, 1H) 4,52 (dd, 1H),
3,02 (dd, 1H), 2,77 (dd, 1H), 1,58 (s, 9H), 1,48 (s, 9H) ppm.

Tdong hop céc chét trung gian nitril

4-(benzo[d]thiazol-2-yloxy)benzonitril (3a)
Q- oy~ Qy o
|
S/I\CI HOO SJ\0/©/
3a

Gia nhiét huyén phu 4-hydroxybenzonitril (6,55g, 55,0mmol), 2-clobenzothiazol
(6,51mL, 50,0mmol) va K,CO; (7,60g, 55,0mmol) trong DMF (20mL) dén 120°C trong
18h. Lam lanh hdn hop phan tmg dén rt, pha lodng bang heptan:EtOAc (1:1, 300mL) va
rira bing NaOH 0,2N (200mL), Na,CO; bdo hoa (50mL) va nwde mudi (50mL). Lam kho
qua Na,SOy, loc va ¢d dic thanh dang kho thu duge san phim thd, tinh ché san pham thé
nay bang cach két tinh (heptan:EtOAc) d& thu duoc ete 3a mong mudn dang chit rén mau
be.

M/z = 253,1 [M+H]", Rt = 1,13min (Cac diéu kién UPLC-MS a), 'H NMR
(400MHz,

DMSO-dg) &= 7,98-8,05 (m, 3H), 7,69-7,75 (m, 3H), 7,46 (dd, 1H), 7,38 (dd, 1H) ppm.

4-((5-clopyridin-2-yl)oxy)benzonitril (3b)
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Cl = CN Cl = CN
| + — |
NS NS
N Cl HO N (@)
3b

Diéu ché nitril 3b tuong tw theo cach didu ché nitril 3a bat dau tur 2,5-diclopyridin
va 4-hydroxybenzonitril va thu dugc sau khi nghién nhé véi MeOH dang chét rin khong
mau.

M/z = 230,9 [M+H]", Rt = 1,07min (Cac diéu kién UPLC-MS a), 'H NMR
(400MHz,

DMSO-dg) 6= 8,26 (d, 1H), 8,05 (dd, 1H), 7,91 (d, 2H), 7,36 (d, 2H), 7,24 (d, 1H) ppm.

4-((5-clo-3-flopyridin-2-yl)oxy)benzonitril (3¢)
O~ _F CN Cha~_F CN
- L0 — |
3c

Diéu ché nitril 3¢ twong tu véi didu ché nitril 3a bat dau tir 5-clo-2,3-diflopyridin
va 4-hydroxybenzonitril & nhiét d phan tng 90°C. Thu duoc hop chét tiéu d& dang chét
ran khong mau chtra khoang 7% san phim phu ma dwoc dua vao bude tip theo va loai bo
o do.

M/z = 249,2 [M+H]", Rt = 1,10min (C4c diéu kién UPLC-MS a), 'H NMR
(400MHz,

DMSO-dg) &= 8,30 (dd, 1H), 8,13 (dd, 1H), 7,93 (d, 2H), 7,43 (d, 2H) ppm, °F NMR
(376MHz, DMSO-d¢) 6=-133,7 (d, 1F) ppm.
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4-(4-(oxazol-2-yl)phenoxy)benzonitril (3d)
N N
(;‘ CN {‘ CN
G - o
oH F 0
3d

Gia nhiét huyén phu 4-(oxazol-2-yl)phenol (200mg, 1,24mmol), 4-flobenzonitril
(301mg, 2,48mmol) va K,CO; (515mg, 3,72mmol) trong DMF (1,2mL) dén 100°C trong
16h. CO ddc hdn hgp phan ting trong chan khong va tinh ché bang sic ky cot nhanh trén
silic oxit RP18 (TFA 0,1% trong nudc:MeCN c6 ty 1& tir 9:1 dén 0:1) & thu duoc hop
chit tiéu dé 3d dang bot khong mau.

M/z = 263,1 [M+H]", Rt = 1,07min (Cac didu kién UPLC-MS a), 'H NMR
(400MHz,

DMSO-dg) 6= 8,23 (s, 1H), 8,06 (d, 2H), 7,90 (d, 2H), 7,39 (s, 1H), 7,28 (d, 2H), 7,23 (d,
2H) ppm.

Téng hop c4c chit trung gian tetrazol

Thong thuong cic hop chét theo sang ché duogc tdng hop qua céc chét trung gian
c6 cong thic 4a — cong thite 4o (cling xem cac so 0 phan tng B va C). Theo d6, cac hop
chét nay thuong biéu hién & dang hd bién, vi du 1H-tetrazol-5-yl. Twong tu vay, cac danh
phap héa hoc tuong tng ciia céc chit trung gian nay dugc d& xuit cho mot dang hd bién
duy nht. Tuy nhién, chit h3 bién nay cing c6 thé ton tai trong dang hd bién khéc, vi du
nhu chét h3 bién 2H-tetrazol-5-yl. Do d6, dang hd bién bt ky c6 thé bao gdm trong chit

trung gian c6 cong thirc 4 (4a — 40) tham chi chi mét dang cu thé duogc thé hién.

2-(4-(1H-tetrazol-5-yl)phenoxy)benzo[d]thiazol (4a)
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’\’ N‘N
3a 4a

Suc huyén phu cta 4-(benzo[d]thiazol-2-yloxy)benzonitril (3a, 1,51g, 6,00mmol)
va dibutyltin(IV) oxit (0,149g, 0,600mmol) trong toluene kho (9,0mL) bing argon. Thém
azidotrimetylsilan (1,59mL, 12,0mmol) trudc khi déy kin va gia nhiét lo phan @ng dén
110°C trong 8h. Lam lanh hdn hop phan tng dén rt, xir Iy bing MeOH (5mL) va c6 dic
trong chan khong. Rira bang MeCN (50mL) va pentan (15mL) thu duogc tetrazol 4a mong
mubn dang chét rin mau be.

M/z = 296,1 [M+H]", Rt = 0,91min (Céac diéu kién UPLC-MS a), 'H NMR
(400MHz,

DMSO-dy) 6= 16,6-17,3 (s, br, 1H), 8,17 (d, 2H), 7,99 (d, 1H), 7,70-7,76 (m, 3H), 7,46
(d, 1H), 7,37 (d, 1H) ppm.

5-(4-(4-clophenoxy)phenyl)-1H-tetrazol (4f)

N-N
I N

Cl CN Cl N
T L — X :
O O
3f 4f

Suc huyén phit 4-(4-clophenoxy) benzonitril (3f, 1,43g, 6,23mmol) va
dibutyltin(IV) oxit (0,155 g, 0,623mmol) trong toluen khd (9,0mL) bing argon. Thém
azidotrimetylsilan (1,65mL, 12,5mmol) truéc khi ddy kin va gia nhiét lo phan Gng dén
100°C trong 17h. Lam lanh hdn hop phan tmg dén rt, xir Iy bing MeOH (6mL) va ¢ dic
trong chan khong. Rira bang MeCN (15mL) va heptan (15mL) thu duoc tetrazol 4f mong
mubn dang chét rin khéng mau.

M/z = 273,0 [M+H]", Rt = 0,99min (Cac diéu kién UPLC-MS a), '"H NMR
(400MHz,

DMSO-d¢) 6= 16,8 (s, br, 1H), 8,06 (d, 2H), 7,50 (d, 2H), 7,23 (d, 2H), 7,17 (d, 2H) ppm.
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Céc tetrazol khac, vi du tetrazol 4b-j dugc didu ché tuong tu tetrazol 4a. Cac thong

s6 phan ting va phén tich (dic trung ctia hop chét) dwoc dua ra trong bang sau.
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Céu tric va Danh phap Thonlghj; phan Phan tich
N Xem & trén Xem & trén
Qo o
4a s H
2-(4-(1H-tetrazol-5-
yl)phenoxy)benzo[d]thiazol
- 100°C, 16h M/z = 2740 [M+H]', Rt =
g N 0,85min (Cac diéu kién UPLC-
\fl @ N MS a), 'H NMR (400MHz
4b N0 DMSO-dg) &= 16,8 (s, br, 1H),
2-(4-(1H-tetrazol-5- 8,25 (d, 1H), 8,09 (d, 2H), 8,02
yl)phenoxy)-5-clopyridin (d, 1H), 7,39 (d, 2H), 7,22 (d, 1H)
ppm.
R 100°C, 18h M/z = 292,1 [M+H]", Rt =
g - N 0,88min (Céc diéu kién UPLC-
<4 Q/L N MS a), 'H NMR (400MHz,
dc NT o DMSO-dg) 8= 16,8 (s, br, 1H),
2-(4-(1H-tetrazol-5-yl)- 8,28 (dd, 1H), 8,08-8,1?9(m, 3H),
phenoxy)-5-clo-3-flopyridin 743 (d, 2H) ppm, “F NMR
(376MHz, DMSO-dg) 8= -134,03
(s, 1F) ppm.
R 100°C, 18 M/z = 3061 [M+H]', Rt =
) U o sic ky cot nhanh | 0,87min (Cac didu kién UPLC-
(6] N A .ye .
)\©\ H trén silic oxit MS a).
4d o RP18 (TFA
2-(4-(4-(1H-tetrazol-5-yl) | 0,1% trong
phenoxy)phenyl)oxazol nude:MeCN ty 1€
tir 9:1 den 0:1)
R 100°C, 18 M/z = 273,0 [M+H]", Rt = 0,99
o T séc ky cot nhanh | min (Céc didu kién UPLC-MS a).
N A oge .
/©/ \©//\H trén silic oxit
4e |« RP18 (TFA 0,1%
5-(3-(4-clophenoxy)- trong

phenyl)-1H-tetrazol

nude:MeCN ty 18
tr 9:1 dén 0:1)
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Céu triic va Danh phap Thon%ni 2 phan Phan tich
N Xem & trén Xem & trén
Cl /@/’\i‘N\"N
H
4t \CLO
5-(4-(4-clophenoxy)-
phenyl)-1H-tetrazol
- 100°C, 16 h M/z = 2571 [M+H], Rt =
. I N 0,92min (Cac diéu kién UPLC-
4g @ Q/L N MS a), 'H NMR (400MHz,
© DMSO-dg) 6= 16,9 (s, br, 1H),
5-(4-(4-flophenoxy)- 8,04 (d, 2H), 7,25-7,34 (m, 2H),
phenyl)-1H-tetrazol 7,15-7,23 (m, 4H) ppm.
N 90°C, 20h; M/z = 291,0 [M+H]", Rt = 0,99
. I séc ky cOt nhanh | min (Céc diéu kién UPLC-MS a).
N A eqe .
Ij\ H trén  silic  oxit
4h | o o RP18 (TFA 0,1%
5-(4-(3-clo-4-flo- trong o
phenoxy)phenyl)-1H- T{‘IU@MECN ty 1&
tetrazol tr 9:1 dén 0:1)
N 100°C, 18h M/z = 253,1 [M+H]', Rt =
e TN 1,00min (Cac didu kién UPLC-
. @ Q/L N MS a), 'H NMR (400MHz,
4 o DMSO-dg) 8= 16,75 (s, br, 1H),
1H-tetrazol (da 2H)3 7303 (ds 2H)a 2532 (Sa 3H)
ppm.
N 100°C, 18 b M/z = 239,1 [M+H]', Rt =
o 0w séc ky cot nhanh | 0,90min (Cac didu kién UPLC-
, @ ©/LN trén  silic oxit|MS a), 'H NMR (400MHz,
4] (heptan:EtOAc ty

5-(3-phenoxyphenyl)-
1H-tetrazol

16 tir 1:0 dén 1:1)

DMSO-dg) &= 16,95 (s, br, 1H),
7,81 (d, 1H), 7,61-7,65 (m, 2H),
7,42-747 (m, 2H), 7,21-7,25 (m,
2H), 7,12 (d, 2H) ppm.

Téng hop céc chét trung gian tetrazol dugc thé

Phuong phap A:
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(R)-tert-butyl 4-(5-(4-(benzo[d]thiazol-2-yloxy)phenyl)-2H-tetrazol-2-y1)-3-((tert-

butoxycacbonyl)amino)butanoat (5a)

BocHN  co,tBu

-N =N
Qo — @y
N N N N
S/J\O SJ\O
4a Sa

Lam lanh dung dich triphenylphosphin (3,67g, 14,0mmol) va DIAD (1,70mL,
8,75mmol) trong THF (10mL) dén 0°C trudc khi chuyén tir tir vao huyén phu da duoc
khudy coa 2-(4-(1H-tetrazol-5-yl)phenoxy)benzo[d]thiazol (4a, 2,07g, 7,00mmol) va (R)-
tert-butyl 3-((tert-butoxycacbonyl)amino)-4-hydroxybutanoat (1b, 2,12g, 7,70mmol)
trong THF (10mL). Sau 1h & rt, c¢6 dic hon hop phan tmg trong chin khong. Tinh ché san
phim thé bang sic ky cot nhanh trén silic oxit RP18 (TFA 0,1% trong nude:MeCN ty 1€
tir 9:1 dén 0:1) d thu dwoc hop chit tiéu dé 5a dang diu mau cam.

M/z = 553,3 [M+H]", Rt = 6,28min (Céc diéu kién UPLC-MS b), 'H NMR
(400MHz, DMSO-d¢) &= 8,17 (d, 2H), 7,98 (d, 1H), 7,73 (d, 1H), 7,67 (d, 2H), 7,45 (t,
1H), 7,36 (t, 1H), 7,02 (d, 1H), 4,86 (dd, 1H), 4,66 (dd, 1H), 4,26-4,37 (m, 1H), 2,65 (dd,
1H), 2,41-2,54 (m, 1H), 1,41 (s, 9H), 1,25 (s, 9H) ppm.

Phuong phap B:

Axit (R)-3-((tert-butoxycacbonyl)amino)-4-(5-(4-(4-clophenoxy)phenyl)-2H-
tetrazol-2-yl)butanoic (5f)

BocHN  co,H
N-N ;

XS

N=N,
| N N
cl N cl SN
H —
o) (o)
4f 5f

Lam lanh dung dich triphenylphosphin (5,77g, 22,0mmol) va DIAD (2,67mL,
13,8mmol) trong 2-MeTHF (20mL) dén 0°C trude khi chuyén tir tir vao huyén pht da
dugc khudy cta 5-(4-(4-clophenoxy)phenyl)-1H-tetrazol (4f, 3,00g, 11,0mmol) va (R)-
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benzyl 3-((tert-butoxycacbonyl)amino)-4-hydroxybutanoat (1d, 3,74 g, 12,1mmol) trong
2-MeTHF (20mL). Sau 30min ¢ rt, thém NaOH 2N (45,8mL, 92mmol) va gia nhiét huyén
phi tao thanh dén 80°C trong 30min. Pha lodng hén hop phan tmg bing heptan:EtOAc
(1:1, 400mL) va chiét bang NaOH IN (9x100mL). Axit héa cAn than phan chiét chira
nuée gom duge dén d6 pH = 3 sir dung HCI dac va chiét bing EtOAc (3x150mL). Lam
khé cac phﬁn chiét chira nude gom dugc qua Na,SOy, loc va cb dic trong chin khong.
Tinh ché san phdm tho bing cach két tinh (heptan:EtOAc) dé thu dugc axit 5f mong mudn
dang chit rin khong mau.

M/z = 474,2 [M+H]", Rt = 5,09min (Céc diéu kién UPLC-MS b), Rt = 8,51 min
(Céc diéu kién HPLC c), 'H NMR (400MHz, DMSO-dg) 6= 12,4 (s, 1H), 8,06 (d, 2H),
7,49 (d, 2H), 7,19 (d, 2H), 7,15 (d, 2H), 6,99 (d, 1H), 4,86 (dd, 1H), 4,66 (dd, 1H), 4,23-
4,33 (m, 1H), 2,61 (dd, 1H), 2,47-2,54 (m, 1H), 1,24 (s, 9H) ppm.

Phuong phap C:

(S)-tert-butyl 3-((tert-butoxycacbonyl)amino)-4-(5-(4-(4-clophenoxy)phenyl)-2H-
tetrazol-2-yl)butanoat (Sm)

BocHN  co,tBu
N-N

XN

N=N
cl I_N cl N /N‘)\/
N N
L ¢
o o
4 5m

Xt ly dung dich 5-(4-(4-clophenoxy)phenyl)-1H-tetrazol (4f, 200mg, 0,733mmol)
va (S)-tert-butyl 4-(2-(tert-butoxy)-2-oxoetyl)-1,2,3-oxathiazolidin-3-cacboxylat 2,2-
dioxit (2a, 330mg, 0,880mmol) trong DMF (5mL) bing DIPEA (0,384mL, 2,20mmol) va
khufy & rt trong 18h. C6 ddc hdn hop phan tmg trong chan khéng va tinh ché phan cin
bang séc ky cot nhanh trén silic oxit RP18 (TFA 0,1% trong nudc:MeCN ty 18 tir 9:1 dén
0:1) dé thu duoc hop chét tiéu dé 5m dang ban rin khong mau.

M/z = 530,2 [M+H]", Rt = 6,69min (Cac diéu kién UPLC-MS b), 'H NMR
(400MHz, MeOD-dy) 6= 8,13 (d, 2H), 7,42 (d, 2H), 7,15 (d, 2H), 7,08 (d, 2H), 4,89 (dd,
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1H), 4,76 (dd, 1H), 4,45-4,53 (m, 1H), 2,67 (dd, 1H), 2,53 (dd, 1H), 1,49 (s, 9H), 1,34 (s,
9H) ppm.

Céc san phim alkyl héa 5b-1 duge diéu ché twong tu Sa, 5f hoidc Sm

CAu triic va Danh phap Thong s6 Phan tich
phan ting
BN coe. P}}ll:(jlf Xem 0 trén
S PAap A,
QN C/L\N’ xem & trén
1
5a s
(R)-tert-butyl 4-(5-(4-
(benzo[d]thiazol-2-yloxy)phenyl)-
2H-tetrazol-2-yl)-3-((tert-
butoxycacbonyl)amino)butanoat
- Phuong M/z = 531,1 [M+H]", Rt =
NN OB phap A 1,39min  (Céc didu kién
oA @/&N'N UPLC-MS a).
5b o
(R)-tert-butyl 3-((tert-
butoxycacbonyl)- amino)-4-(5-(4-((5-
clopyridin-2-yl)-oxy)phenyl)-2H-
tetrazol-2-yl)butanoat
Bt Phuong M/z = 549,3 [M+H]", Rt =
NeN 0B phap A 1,37min (Cac didu kién
NG | F Q/L\N'N UPLC-MS a).
5¢ o
(R)-tert-butyl 3-((tert-
butoxycacbonyl)- amino)-4-(5-(4-((5-
clo-3-flopyridin-2-yl)oxy)phenyl)-
2H-tetrazol-2-yl)butanoat
-~ Phuong M/z = 563,4 [M+H]", Rt =
/N NN 507 phap A 1,34min (Cac didu kién
Qﬁ\@ @/L\Nf’“ UPLC-MS a).
5d °

(R)-tert-butyl 3-((tert-
butoxycacbonyl)-amino)-4-(5-(4-(4-
(oxazol-2-yl)phenoxy)-phenyl)-2H-
tetrazol-2-yl)butanoat
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CAu triic va Danh phap Théng so Phan tich
phan tng
. Phuong M/z = 530,2 [M+H]", Rt =
ocHN  co,tBu . . . .2 ‘A
N:N\N ’ z phap A 1,46min (Cac diéu kién
C O C sy UPLC-MS a).
Se Cl
(R)-tert-butyl 3-((tert-
butoxycacbonyl)-amino)-4-(5-(3-(4-
clophenoxy)-phenyl)-2H-tetrazol-2-
yl)butanoat
Bty o Phl,xorng Xem & trén
NN phép B,
cl /@/L\N'N xem & trén
st |
(R)-3-((tert-butoxycacbonyl)amino)-
4-(5-(4-(4-clophenoxy)phenyl)-2H-
tetrazol-2-yl)butanoic acid
BactiN Phuong M/z = 514,3 [M+H]", Rt =
NN ﬁCOz‘B“ phép A 1,35min (Cac didu kién
N
F@ @/L\N/ UPLC-MS a).
S5¢g 0
®)
-tert-butyl  3-((tert-butoxycacbonyl)-
amino)-4-(5-(4-(4-flophenoxy)-
phenyl)-2H-tetrazol-2-yl)butanoat
Bocti Phurong M/z = 548,3 [M+H]", Rt =
N=N j\/COQtBU phap A 1,44min (Cac diéu kién
F]@ @/&N«N UPLC-MS a).
sh cl 0

R)
-tert-butyl  3-((tert-butoxycacbonyl)
amino)-4-(5-(4-(3-clo-4-
flophenoxy)phenyl)-2H-
tetrazol-2-yl)butanoat
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CAu truc va Danh phap Th?ng S0 Phan tich
phan Gng
BooN  cous Phuong M/z = 510,2 [M+H]", Rt =
N=N\N\}\/ z phap A 1,43min (Cac diéu kién
Me@ J@%\N' UPLC-MS a).
5i ©
(R)-tert-butyl 3-((tert-
butoxycacbonyl)-amino)-4-(5-(4-(p-
tolyloxy)phenyl)-2H-tetrazol-2-
yl)butanoat
BoHN oo Phuong M/z = 440,2 [M+H]+, Rt =
NN A z phap B, 1,12min (Cac diéu kién
o@/&n“ stt dung UPLC-MS a).
©/ ruou lc;
. sdc ky cot
Axit (S)—3-((tert- nhanh trén
5j | butoxycacbonyl)amino)-4-(5-(3- trén silic
phenoxyphenyl)-2H-tetrazol-2- oxit RP18
trong
nudc:MeCN
ty 16 tir 9:1
dén 0:1)
BochN Phuong M/z = 553,3 [M+H]", Rt =
CO,tBu X . , X . n
N=N, \)\/ phép A, 6,3lmin (Cac di€u kién
QN Q/(\N'N st dung UPLC-MS b), 'H NMR
s rugu lc (400MHz, DMSO-d¢) &=
8,17 (d, 2H), 7,99 (d, 1H),
s | (S)-tert-butyl 4-(5-(4- 7,73 (d, 1H), 7,67 (d, 2H),

(benzo[d]thiazol-2-yloxy)phenyl)-
2H-tetrazol-2-yl)-3-((tert-
butoxycacbonyl)amino)butanoat

7,46 (dd, 1H), 7,38 (dd.,
1H), 7,02 (d, 1H), 4,86 (dd,
1H), 4,65 (dd, 1H), 4,27-
4,37 (m, 1H), 2,64 (dd,
1H), 2,45 (dd, 1H), 1,40 (s,
9H), 1,26 (s, 9H) ppm.
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Thong sb

C4u tric va Danh phap . Phan tich
phan ng
Boti Phuong M/z = 474,3 [M+H]", Rt =
0C CO,H . A .

NN 3 : phép B, 5,00min (Cac diéu kién
c @/L\N'N str dung UPLC-MS b), Rt =
@o ruou lc 10,20min (Cac diéu kién
HPLC ¢), 'H NMR
Axit (5)-3-((tert- (400MHz, DMSO-dg) 8=
5] butoxycacbonyl)amino)-4-(5-(4-(4- 12,40 (s, br, 1H), 8,06 (d,
clophenoxy)phenyl)-2H-tetrazol-2- 2H), 7,49 (d, 2H), 7,19 (d,
yl)butanoic 2H), 7,14 (d, 2H), 6,97 (d,
1H), 4,80-4,90 (m, 1H),
4,60-4,70 (m, 1H), 4,20-
435 (m, 1H), 2,55-2,70
(m, 1H), 2,45-2,55 (m,

1H), 1,25 (s, 9H) ppm.

Phuong Xem ¢ trén
N:E{ocif‘}\/COZtBu phép C,
CI\©\ /@/L\N«N xem ¢ trén
5m ©

(S)-tert-butyl 3-((tert-butoxy-
cacbonyl)amino)-4-(5-(4-(4-
clophenoxy)phenyl)-2H-tetrazol-2-
yl)butanoat
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Téng hop céc chit trung gian tetrazol dugc thé qua phenol 6 va 7

(R)-tert-butyl 3-((tert-butoxycacbonyl)amino)-4-(5-(4-hydroxyphenyl)-2H-
tetrazol-2-yl)butanoat

EOC"‘N CO,tBu BOCHN COztBu
N=

N
I N
CN N
H
TBSO TBSO TBSO

(6)

Budc A: 5-(4-((tert-butyldimetylsilyl)oxy)phenyl)-1H-tetrazol (4n)

Diéu ché tetrazol 4n twong tu véi tetrazol 4a va thu duoc sau khi tai két tinh tir
heptan:EtOAc dang bot khong mau.

M/z = 2774 [M+H]", Rt = 1,18min (Cic didu kién UPLC-MS a), 'H NMR
(400MHz, DMSO-ds) 6= 16,42 (s, br, 1H), 7,71 (d, 2H), 6,83 (d, 2H), 0,73 (s, 9H), 0,00
(s, 6H) ppm.

Budc B: (R)-tert-butyl 3-((tert-butoxycacbonyl)-amino)-4-(5-(4-((tert-
butyldimetylsilyl)-oxy)phenyl)-2H-tetrazol-2-yl)butanoat (5n)

Diéu ché tetrazol 5n alkyl hoa tuong tu v6i Phuong phap A.

M/z = 534,2 [M+H]", Rt = 1,58 min (Cac diéu kién UPLC-MS a).

Buéc C: (R)-tert-butyl 3-((tert-butoxycacbonyl)amino)-4-(5-(4-hydroxyphenyl)-
2H-tetrazol-2-yl)butanoat (6)

Lam lanh dung dich (R)-tert-butyl 3-((tert-butoxycacbonyl)-amino)-4-(5-(4-((tert-
butyldimetylsilyl)-oxy)phenyl)-2H-tetrazol-2-yl)butanoat (5n, 2,14g, 4,00mmol) trong
THF (10mL) dén 0°C, truéc khi thém ting giot dung dich TBAF trong THF (1N,
4,40mL, 4,40mmol). Sau khi dé 1h & nhiét 6 d6, cd dic hdn hop phan ung trong chan
khong. Tinh ché san phdm thd bing sic ky cot nhanh trén silic oxit RP18 (TFA 0,1%
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trong nuée:MeCN ty 18 tir 9:1 dén 0:1) dé thu duoc hop chét tiéu dé 6 dang bot khong
mau.

M/z = 4204 [M+H]", Rt = 1,07min (C4c didu kién UPLC-MS a), 'H NMR
(400MHz, DMSO-dg) &= 9,95 (s, 1H), 7,86 (d, 2H), 6,98 (d, 1H), 6,92 (d, 2H), 4,75 (dd,
1H), 4,59 (dd, 1H), 4,20-4,35 (m, 1H), 2,35-2,65 (m, 2H), 1,39 (s, 9H), 1,25 (s, 9H) ppm.

(R)-tert-butyl 3-((tert-butoxycacbonyl)amino)-4-(5-(3-hydroxyphenyl)-2H-
tetrazol-2-yl)butanoat (7)

N
TBSO CN  TBSO !
E—
40

BocHN  co,tBu BocHN  co,tBu

| | N=N
N 1Bso \N,N‘/‘/ HO \N,N
—_— —_—

50 7

Iz .=

Budc A: 5-(3-((tert-butyldimetylsilyl)oxy)phenyl)-1H-tetrazol (40)

Diéu ché tetrazol 40 twong tur véi tetrazol 4a va thu duoc sau khi sic ky c6t nhanh
trén silic oxit (heptan:EtOAc ty 18 tir 1:0 dén 1:1) dang bot khong mau.

M/z = 277,1 [M+H]", Rt = 1,16min (Cac didu kién UPLC-MS a), 'H NMR
(400MHz, CDCly) 6= 7,65 (d, 1H), 7,55-7,59 (m, 1H), 7,41 (t, 1H), 7,03 (dd, 1H), 1,00 (s,
9H), 0,23 (s, 6H) ppm, Tetrazol-NH khong duge phat hién.

Budc B: (R)-tert-butyl 3-((tert-butoxycacbonyl)amino)-4-(5-(3-((tert-
butyldimetylsilyl)oxy)phenyl)-2H-tetrazol-2-yl)butanoat (50)

Diéu ché tetrazol 50 alkyl héa twong tu v&i Phwong phap A.

M/z = 534,3 [M+H]", Rt = 1,55min (Céc diéu kién UPLC-MS a).

Buéc C: (R)-tert-butyl 3-((tert-butoxycacbonyl)amino)-4-(5-(3-hydroxyphenyl)-

2H-tetrazol-2-yl)butanoat (7)

Diéu ché phenol 7 twong tu véi phenol 6 va thu dugc dang bdt khong mau.
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M/z = 420,2 [M+NH,]", Rt = 1,07min (Céc didu kién UPLC-MS a), '"H NMR
(400MHz, MeOD-dy) &= 7,52-7,62 (m, 2H), 7,28-7,36 (dd, 1H), 6,90-6,95 (dd, 1H), 4,90
(dd, 1H), 4,75 (dd, 1H), 4,42-4,56 (m, 1H), 2,65 (dd, 1H), 2,52 (dd, 1H), 1,48 (s, 9H),
1,34 (s, 9H) ppm.

Phuong phap D:

(R)-tert-butyl 3-((tert-butoxycacbonyl)amino)-4-(5-(3-phenetoxyphenyl)-2H-
tetrazol-2-yl)butanoat (5p)

BocHN  co,tBu BocHN  co,tBu
N=N‘ / N:N\ ,
N < N
Ho\©/L\N — O\Q/LN
7 5p

Xu ly dung dich (R)-tert-butyl 3-((tert-butoxycacbonyl)amino)-4-(5-(3-
hydroxyphenyl)-2H-tetrazol-2-yl)butanoat (7, 80mg, 0,191mmol), 2-phenyletanol (46pL,
0,381mmol) va triphenylphosphin (150mg, 0,572mmol) trong 2-MeTHF (10mL) bang
DIAD (111pL, 0,572mmol) va khudy trong 4h & rt. Loai bé toan bo cac chit d& bay hoi
trong chan khong va tinh ché phin cin bang sic ky c6t nhanh trén silic oxit RP18 (TFA
0,1% trong nuéc:MeCN ty 18 tir 9:1 dén 0:1) dé thu duoc ete 5p dang dau nhét khong
mau.

M/z = 524,4 [M+H]", Rt = 1,44min (Céc diéu kién UPLC-MS a).
Phuong phap E:

(R)-tert-butyl 4-(5-(4-(benzyloxy)phenyl)-2H-tetrazol-2-yl)-3-((tert-

butoxycacbonyl)amino)butanoat (5r)

IrE\!locHN’_ CO,tBu BocHN  co,tBu
N=N 7
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Khudy huyén phu  (R)-tert-butyl  3-((tert-butoxycacbonyl)amino)-4-(5-(4-
hydroxyphenyl)-2H-tetrazol-2-yl)butanoat (6, 90mg, 0,215mmol), benzyl bromua (77pL,
0,644mmol) va K,CO; (89mg, 0,644mmol) trong DMF (0,72mL) trong 5h & 65°C. Loai
bod toan bo cac chit d& bay hoi trong chan khong va tinh ché phin cin bing sic ky cot
nhanh trén silic oxit RP18 (TFA 0,1% trong nuée:MeCN ty 18 tir 9:1 dén 0:1) dé thu duoc
ete 5r dang ddu nhét mau vang nhat. ‘

M/z=510,2 [M+H]", Rt = 1,35min (Céc diéu kién UPLC-MS a).

Phuong phap F:

(R)-tert-butyl  3-((tert-butoxycacbonyl)amino)-4-(5-(3-((5-(triflometyl)pyridin-2-
yDoxy)phenyl)-2H-tetrazol-2-yl)butanoat (5v)

BocHN  co,teu BocHN  co,tBu
N=N % '

N=N,
HO o N — N_ O < IN\/\/
| feaen
CFy 7
5v

7

Khudy huyén phu (R)-tert-butyl  3-((tert-butoxycacbonyl)amino)-4-(5-(4-
hydroxyphenyl)-2H-tetrazol-2-yl)butanoat (7,  100mg,  0.238mmol),  2-flo-5-
(triflometyl)pyridin (88pL, 0,715mmol) va K,CO; (99mg, 0,715mmol) trong DMF
(0,8mL) trong 5h & 65°C. Loai bo toan bd cac chit d& bay hoi trong chén khong va tinh
ché phin cin bing sic ky ¢ot nhanh trén silic oxit RP18 (TFA 0,1% trong nudc:MeCN ty
18 tir 9:1 dén 0:1) @& thu dugc ete 5v dang diu nhét mau vang nhat.

M/z = 565,4 [M+H]", Rt = 1,37min (C4c diéu kién UPLC-MS a).

Diéu ché cac ete 5q-y tuong tu voi 5p, 5r hodc 5v
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Céu triic va Danh phép Thong 5o Phan tich
phan g
BooHN  come Phuong phal? Xem & trén
N=N 3 D, xem ¢
O/VO\C/A\N'N trén
5p
(R)-tert-butyl 3-((tert-
butoxycacbonyl)-amino)-4-(5-(3-
phenetoxyphenyl)-2H-tetrazol-2-
yl)butanoat
Boctin Phuong phip | M/z = 524,4 [M+H]", Rt =
N )| 1, 4lmin (Cac diéu kién
Q™ e
5q ©
(R)-tert-butyl 3-((tert-
butoxycacbonyl)-amino)-4-(5-(4-
phenetoxyphenyl)-2H-tetrazol-2-
yl)butanoat
BocHN  coymu Phuong phal? Xem & trén
N=N G E, xem ¢
N A
/©/ng trén
(0)
S5r ©/\
(R)-tert-butyl 4-(5-(4-
(benzyloxy)phenyl)-2H-tetrazol-2-
y1)-3-((tert-
butoxycacbonyl)amino)butanoat
Bocti Phuong phép | M/z = 510,2 [M+H]", Rt =
@ NeN 5 C0B E 1,37min (Cac didu kién
0@/@,«“ UPLC-MS a).
Ss
(R)-tert-butyl 4-(5-(3-

(benzyloxy)phenyl)-2H-tetrazol-2-
yl)-3-((tert-
butoxycacbonyl)amino)butanoat
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Chu tric va Danh phép Théng so Phan tich
phan g
BN o Phuong phap | M/z = 476,3 [M+H]", Rt =
N=N G 2= E, 1,39min (Cac diéu kién
QA\NN tir 6 va UPLC-MS a).
5t A~ butylbromua
(R)-tert-butyl 3-((tert-
butoxycacbonyl)-amino)-4-(5-(4-
butoxyphenyl)-2H-tetrazol-2-
yl)butanoat
BooHN o, | PAUONG phdp | M/z = 490,4 [M+H]', Rt =
NN y : E, 1,49min (Cac diéu kién
Q%\N* tr 6 va|UPLC-MSa).
su N0 pentyl- 7
bromua su
(R)-tert-butyl 3-((tert- dung Cs,CO;
butoxycacbonyl)-amino)-4-(5-(4-
(pentyloxy)phenyl)-2H-tetrazol-2-
yl)butanoat
ap | Xem o trén
o_oms | Tame gt e
N o\©/L\N/N
Sv
(R)-tert-butyl 3-((tert-
butoxycacbonyl)-amino)-4-(5-(3-
((5-(triflometyl)-pyridin-2-
yl)oxy)phenyl)-2H-tetrazol-2-
yl)butanoat
BN o Phuong phap | M/z = 565,2 [M+H]", Rt =
NN 24 |F, 1,38min (Céac diéu kién
PN S st dung UPLC-MS a).
U /©/L 2-flo-5-
N o )
Sw (triflometyl)-
(R)-tert-butyl 3-((tert- | pyridin
butoxycacbonyl)-amino)-4-(5-(4- va Cs,CO;
((5-(triflometyl)-pyridin-2- o 80°C

yl)oxy)phenyl)-2H-tetrazol-2-
yl)butanoat
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Céu trtc va Danh phép Théng s Phan tich
phan ing
Phuong phép | M/z = 553,4 [M+H]", Rt =
NS Lo R oh & | 1,41min (Cac didu kién
(o) X ,N o _
s,W @/LN 80°C UPLC-MS a).
5x
(R)-tert-butyl 4-(5-(3-
(benzo[d]thiazol-2-yloxy)phenyl)-
2H-tetrazol-2-yl)-3-((tert-
butoxycacbonyl)amino)butanoat
Boctn Phuong phip | M/z = 532,3 [M+H]", Rt =
NN O F, 141min (Cac diéu kién
F O\©/L\N'N str dung | UPLC-MS a).
\Q 1,3,5-triflo-
Sy F benzen
(R)-tert-butyl 3-((tert- (8eq.),
. C52C03
butoxycacbonyl)-amino)-4-(5-(3- 29h & 70°C
(3,5-diflophenoxy)-phenyl)-2H- o
tetrazol-2-yl)butanoat
(N ooseu Phwong M/z = 5103 [M+H]", Rt =
Me \N,‘N phapC, 1,42min (Céac dieu kién
@ Q/L 4h, rt UPLC-MS  a), 'HNMR
© (400MHz, DMSO-d¢) &=
8,02 (d, 2H), 7,26 (d, 2H),
5z | (S)-tert-butyl 3-((tert- ( ) ( )

butoxycacbonyl)-amino)-4-(5-(4-(p-
tolyloxy)phenyl)-2H-tetrazol-2-
yl)butanoat

7,10 (d, 2H), 7,01 (d, 2H),
6,98 (s, 1H), 4,81 (dd, 1H),
4,61 (dd, 1H), 4,25-4,35 (m,
1H), 2,60 (dd, 1H), 2,43 (dd,
1H), 2,32 (s, 3H), 1,39 (s,
9H), 1,24 (s, 9H) ppm.
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Vi du thwe hién sang ché

Vidul

Phuong phap G:

Axit (R)-3-amino-4-(5-(4-(benzo[d]thiazol-2-yloxy)phenyl)-2H-tetrazol-2-
yl)butanoic

BocHN  co,tBu

N=N‘Nf/
Q\N SN
SJ\O/©/L
5a

N coH

H
N=N
——> N IN
Q\N /©/LN
|
S/l\o

vidul

Gia nhiét dung dich (R)-tert-butyl 4-(5-(4-(benzo[d]thiazol-2-yloxy)phenyl)-2H-
tetrazol-2-yl)-3-((tert-butoxycacbonyl)amino)butanoat (5a, 414mg, 0,749mmol) trong
HCI 4N trong dioxan (1,87mlL, 7,49mmol) dén 40°C trong 3h. Loc huyén phu tao thanh,
va rira san pham thd bing axeton thu dwoc hydroclorua cua san phdm mong mubn (Vi du
1) dang chét rin khéng mau.

M/z = 397,0 [M+H]+, Rt = 2,61min (Céac diéu kién UPLC-MS b), Rt = 8,80min
(Céc didu kién HPLC e), 'H NMR (400MHz, MeOD-d,) 6= 8,31(d, 2H), 7,83 (d, 1H),
7,68 (d, 1H), 7,60 (d, 2H), 7,45 (dd, 1H), 7,35 (dd, 1H), 5,16 (d, 2H), 4,29 (quint, 1H),
2,95 (d, 1H), 2,79 (dd, 1H) ppm.

Vi du 2-23 duoc didu ché twong tw véi Vi du 1 (Phuong phap G) va thu dugce &

dang mudi hydroclorua.
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Vi dy Céu tric va Danh phap Thon%nsl ; phan Phéan tich
Xem ¢ trén Xem & trén
HN  co.H
N=N 7
X ;N
Q\N /©/LN
s
Axit (R)-3-amino-4-(5-(4-
(benzo[d]thiazol-2-yloxy)phenyl)-
2H-tetrazol-2-yl)butanoic
N con M/z = 375,0 [M+H]", Rt =
N=N G 2 2,2Ilmin (Céac diéu kién
i S UPLC-MS b), 'H NMR
N | 5 (400MHz, DMSO-d¢) &=
12,8 (s, br, 1H), 8,44 (s, br,
Axit (R)-3-amino-4-(5-(4-((5- 3H), 8,25 (d, 1H), 8,13 (d,
clopyridin-2-yl)oxy)phenyl)-2H- 2H), 8,02 (dd, 1H), 7,36
tetrazol-2-yl)butanoic (d, 2H), 7,20 (d, 1H), 5,08
(d, 2H), 4,00-4,28 (m, 1H),
2,81 (d, 2H) ppm.
N o Sic ky ot | M/z=13932 [M+H]", Rt =
N=N 3 2 nhanh trén silic | 2,44min (Cac diéu kién
Cl~_F @/L\N'N oxit RP18 | UPLC-MS b), 'H NMR
\(NIO (TFA 0,1% | (400MHz, DMSO-dg) 6=
trong 12,7 (s, br, 1H), 8,5 (s, br,

Axit (R)-3-amino-4-(5-(4-((5-clo-
3-flopyridin-2-yl)oxy)phenyl)-2H-
tetrazol-2-yl)butanoic

nudc:MeCN ty
& tir 9:1 dén
0:1); Sau dé
trao ddi mubi
TFA/HCI

3H), 8,29 (dd, 1H), 8,15
(d, 2H), 8,11 (d, 1H), 7,43
(d, 2H), 5,09 (d, 2H), 4,09
(quint, 1H), 2,81 (d, 2H)
ppm, F NMR (376MHz,
DMSO-dg) 8= -134,00 (d,
1F) ppm.

2 o
aeNen

Axit (R)-3-amino-4-(5-(4-(4-
(oxazol-2-yl)-phenoxy)phenyl)-
2H-tetrazol-2-yl)-butanoic

M/z = 407,3 [M+H]", Rt =
2,50min (Cac diéu kién
UPLC-MS b), 'H NMR
(400MHz, MeOD-d,) &=
8,23 (d, 2H), 8,08 (d, 2H),
8,03 (s, 1H), 7,36 (s, 1H),
7,19-7,25 (m, 4H), 5,14 (d,
2H), 4,27 (quint, 1H), 2,95
(dd, 1H), 2,78 (dd, 1H)
ppm.
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Vi du Céu triic va Danh phap Thoni I‘sl; phan Phan tich

N M/z = 407,3 [M+H]", Rt =

2N co,H . . - X “a
INE 2,50min (Cac diéu kién
oO/L\N/N UPLC-MS b), '"H NMR
o /©/ (400MHz, MeOD-d,) 6=
8,23 (d, 2H), 8,08 (d, 2H),
Axit (R)-3-amino-4-(5-(3-(4- 8,03 (s, 1H), 7,36 (s, 1H),
clophenoxy)phenyl)-2H-tetrazol- 7,19-7,25 (m, 4H), 5,14 (d,
2-yl)butanoic 2H), 4,27 (quint, 1H), 2,95
(dd, 1H), 2,78 (dd, 1H)

ppm.

Tix axit | M/z = 374,2 [M+H]", Rt =

HN - coH

N=N

NS /N
C|\©\ /@/LN
(®)

Axit (R)-3-amino-4-(5-(4-(4-
clophenoxy)-phenyl)-2H-tetrazol-
2-yl)butanoic

cacboxylic 5f:
rt, 4h

2,87min (Cac diéu kién
UPLC-MS b), Rt =
8,84min (Cic didu kién
HPLC d), 'H NMR
(400MHz, MeOD-d,;) &=
8,16 (d, 2H), 7,41 (d, 2H),
7,14 (d, 2H), 7,07 (d, 2H),
5,13 (d, 2H), 4,26 (quint,
1H), 2,92 (dd, 1H), 2.76
(dd, 1H) ppm.

. rt, 64h M/z = 358,2 [M+H]", Rt =

N co.H . . - X ‘n

N=N 2,48min (Céc dieu kién

F St UPLC-MS b), 'H NMR

@o (400MHz, MeOD-d;) &=

A 8,15 (d, 2H), 7,10-7,20 (m,

xit (R)-3-amino-4-(5-(4-(4- 6H), 5,14 (d, 2H), 4,28

flophenoxy)-phenyl)-2H-tetrazol- (quint, 1H), 2,95 (dd, 1H),
2-yl)butanoic 2,78 (d, 1H) ppm.

N Co dac hdn | M/z=1392,3 [M+H]", Rt =

NN j;#“z“ hop phan tmg|3,02min (Céc didu kién

F Q/L\N«N trong chan | UPLC-MS b), 'H NMR

mj@\o khong (400MHz, MeOD-d;) 6=

Axit  (R)-3-amino-4-(5-(4-(3-clo-
4-flophenoxy)phenyl)-2H-
tetrazol-2-yl)butanoic

8,20 (d, 2H), 7,29-7,38 (m,
1H), 7,24 (d, 1H), 7,17 (d,
2H), 7,04-7,11 (m, 1H),
5,15 (d, 2H), 4,22-4,33 (m,
1H), 2,93 (d, 1H), 2,81 (d,
1H) ppm.
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Vi du Chu tric va Danh phap Thon%ni 2 phan Phan tich
MN ooy | T 64D M/z = 3542 [M+H]", Rt =
NN : 2,82min (Cac diéu kién
Me @/&Nf“ UPLC-MS b), 'H NMR
OO (400MHz, MeOD-d;) &=
8,13 (d, 2H), 7.25 (d, 2H),
Axit (R)-3-amino-4-(5-(4-(p- 7,09 (d, 2H), 6,99 (d, 2H),
tolyloxy)phenyl)-2H-tetrazol-2- 5,13 (d, 2H), 4,28 (quint,
yl)butanoic 1H), 2,95 (dd, 1H), 2,78
(dd, 1H), 2,37 (s, 3H) ppm.
N oo Tir axit | M/z = 340,2 [M+H]", Rt =
N=N 2 cacboxylic 5j:|2,43min (Cic diéu kién
OQ/L\N'N sic  ky cot | UPLC-MS b), 'H NMR
©/ nhanh trén silic | (400MHz, MeOD-dy) &=
, , oxit RP18 | 7,91 (d, 1H), 7,70-7,75 (m,
10 | Axit (S)-3-amino-4-(5-(3- | (TFA  0,1% | 1H), 7,53 (t, 1H), 7.36-
phenoxyphenyl)-2H-tetrazol-2- trong 7,44 (m, 2H), 7,12-7,22
yDbutanoic nuée:MeCN ty | (m, 2H), 7,06 (d, 2H), 5,12
& tir 9:1 dén|(d, 2H), 4,24 (quint, 1H),
0:1); Sau d6 2,92 (d, 1H), 2,75 (d, 1H)
trao d6i mubi | ppm.
TFA/HCI
N oo Rira bang | M/z = 397,2 [M+H]", Rt =
N=N z dioxan, axeton | 2,66min (Cic diéu kién
QN s va pentan | UPLC-MS  b), Rt =
s-g 17,45min (Cac diéu kién
HPLC ¢), 'H NMR
11 Axit (S)-3-amino-4-(5-(4- (400MHz, MeOD-d;) 6=

(benzo[d]thiazol-2-yloxy)phenyl)-
2H-tetrazol-2-yl)butanoic

8,34 (d, 2H), 7,85 (d, 1H),
7,71 (d, 1H), 7,62 (d, 2H),
7,47 (t, 1H), 7,37 (t, 1H),
5,19 (d, 2H), 4,29 (quint,
1H), 2,98 (dd, 1H), 2,81
(dd, 1H) ppm.
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Vi du CAu tric va Danh phép Thon%rrslg phan Phan tich

N o Tur axit | M/z = 374,2 [M+H]", Rt =
N=N 2 cacboxylic 5I:|2,97min (Cac diéu kién
cl @/L\N/N 1t, 4h; UPLC-MS b), Rt =
@O 10,67min (Cac diéu kién
hoic tir HPLC d), 'H NMR
12| Axit (8)-3-amino-4-(5-(4-(4- | este 5m: | (400MHz, MeOD-d,) &=
clophenoxy)-phenyl)-2H-tetrazol- | 40°C, 3h 8,16 (d, 2H), 7,41 (d, 2H),
2-yl)butanoic 7,14 (d, 2H), 7,07 (d, 2H),
5,13 (d, 2H), 4,20-4,31 (m,
1H), 2,92 (dd, 1H), 2,76

(dd, 1H) ppm.
HN oy | LAm bay hoi| M/z=3682 [M+H]", Rt =
NN G : thanh dang | 2,84min (Cac diéu kién
o©/L\N'“ kho, sau d6|UPLC-MS b), 'H NMR
(J/V nghién nho véi | (400MHz, MeOD-d,) &=
. . axeton va| 7,73 (d, 1H), 7,68 (m, 1H),
13 | Axit (R)-3-amino-4-(5-3- | peptan 743 (t, 1H), 7,27-7,36 (m,
phenetoxyphenyl)-2H-tetrazol-2- 4H), 7,18-723 (m, 1H),
yDbutanoic 7,08 (d, 1H), 5,13 (d, 2H),
4,20-4,32 (m, 3H), 3,12 (4,
2H), 2,92 (dd, 1H), 2,74

(dd, 1H) ppm.
MY com Lam bay hoi | M/z = 368,2 [M+H]", Rt =
N=N G : thanh dang | 2,75min (C4c diéu kién
O/L\N’N kho, sau d6|UPLC-MS b), 'H NMR
@wo nghién nhé véi | (400MHz, MeOD-d;) =
14 axeton va | 8,07 (d, 2H), 7,27-7,35 (m,
Axit (R)-3-amino-4-(5-(4- | heptan 4H), 7,17-723 (m, 1H),
phenetoxyphenyl)-2H-tetrazol-2- 7,07 (d, 2H), 5,10 (d, 2H),
yh)butanoic 4,18-4,32 (m, 3H), 3,11 (t,
2H), 2,92 (dd, 1H), 2,75

(dd, 1H) ppm.
N o Rira bang | M/z = 354,2 [M+H]", Rt =
N=N 2 z dioxan 2,5Imin (Céac diéu kién
@/L\N'N UPLC-MS b), 'H NMR
(400MHz, MeOD-d,) &=
15 @O 8,09 (d, 2H), 7,46 (d, 2H),

Axit (R)-3-amino-4-(5-(4-
(benzyloxy)phenyl)-2H-tetrazol-2-
yl)butanoic

7,39 (t, 2H), 7,29-7,36 (m,
1H), 7,16 (d, 2H), 5,18 (s,
2H), 5,10 (d, 2H), 4,20-
430 (m, 1H), 2,93 (dd,
1H), 2,75 (dd, 1H) ppm.
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Vi dy Chu tréic va Danh phép Thon%rrsl ; phan Phan tich
WY oy | R bang | M/z = 354,3 [M+H]", Rt =
@ NN ? dioxan 2,50min (Cac diéu kién
o©/L\N«N UPLC-MS b), 'H NMR
(400MHz, MeOD-d;) &=
, , 7,79-7,81 (m, 1H), 7,77 (d,
16 Axit (R)-3-am1n0-4-(5-(3- IH), 7’44_7’52 (m’ 3 H),
(benzyloxy)phenyl)-2H-tetrazol-2- 7,38-7,43 (m, 2H), 7,31_
yDbutanoic 7,36 (m, 1H), 7,20 (dd,
1H), 5,20 (s, 2H), 5,16 (d,
2H), 424-432 (m, 1H),
2,96 (dd, 1H), 2,78 (dd,

1H) ppm.

W oo Lam bay hoi|M/z=320,2 [M+H]", Rt =
NeN 2 2 thanh dang | 2,43min (Cac diéu kién
@X\n“ kho, sau d6|UPLC-MS b), 'H NMR
A~ nghién nho véi | (400MHz, MeOD-d;) &=
17 axeton va | 8,07 (d, 2H), 7,06 (d, 2H),
Axit (R)-3-amino-4-(5-(4- | heptan 5,10 (d, 2H), 4,20-4,30 (m,
butoxyphenyl)-2H-tetrazol-2- 1H), 4,06 (t, 2H), 2,91 (dd,
yl)butanoic 1H), 2,75 (dd, 1H), 1,75-
1,85 (m, 2H), 1,48-1,60
(m, 2H), 1,01 (t, 3H) ppm.
N o Sdc  ky cot | M/z= 3342 [M+H]", Rt =
NeN G 2 nhanh trén silic | 2,99min (Cac diéu kién
QA\N'N oxit RP18 | UPLC-MS b), 'H NMR
NN (TFA  0,1% | (400MHz, DMSO-d¢) &=
18 trong 8,6 (s, br, 3H), 8,00 (d,
Axit (R)-3-amino-4-(5-(4- | nugc:MeCN ty | 2H), 7,12 (d, 2H), 5,04 (d,
(pentyloxy)phenyl)-2H-tetrazol-2- | 1¢ tir 9:1 dén|2H), 4,02-4,12 (m, 3H),
yl)butanoic 0:1); Sau d6 2,79 (d, 2H), 1,70-1,80 (m,
trao d6i mudi | 2H), 1,29-1,49 (m, 4H),

TFA/HCI 0,91 (t, 3H) ppm.

-61-




20265

Thong sé phan

Vi dy Céu trtc va Danh phép img Phan tich
N oo Lam bay hoi | M/z=409,3 [M+H]", Rt =
N=N G z thanh dang | 2,50min (Céac diéu kién
Ng o©/L\N'N khd, sau d6 | UPLC-MS b), 'H NMR
AT nghién nho véi | (400MHz, MeOD-d) o=
axeton va| 8,44 (d, 1H), 8,14 (dd,
19 Axit  (R)-3-amino-4-(5-(3-((5- | heptan 1H), 8,08 (dd, 1H), 7,93-
(triflometyl)pyridin-2- 7,97 (m, 1H), 7,63 (t, 1H),
yl)oxy)phenyl)-2H-tetrazol-2- 7,35 (dd, 1H), 7,24 (d,
yl)butanoic 1H), 5,14 (d, 2H), 4,23-
429 (m, 1H), 2,92 (dd,

1H), 2,75 (dd, 1H) ppm.
N con Sdc  ky cot | M/z=409,1 [M+H]", Rt =
N=N 3 2 nhanh trén silic | 2,59min (Cac diéu kién
CFs @/L\N/N oxit RP18 | UPLC-MS b), 'HNMR
\&/N:Lo (TFA  0,1% | (400MHz, MeOD-d;) &=
20 trong 8,46 (s, 1H), 8,25 (d, 2H),
Axit  (R)-3-amino-4-(5-(4-((5- | nu6c:MeCN ty | 8,14 (dd, 1 H), 7,36 (d,
(triflometyl)pyridin-2- 16 tr 9:1 &n|2H), 7,23 (d, 1H), 5,15 (d,
yl)oxy)phenyl)-2H-tetrazol-2- 0:1); Sau d6|2H), 422-433 (m, 1H),
yl)butanoic trao d6i mudi | 2,94 (dd, 1H), 2,77 (dd,
TFA/HCI 1H) ppm.

N Lam bay hoi| M/z=3972 [M+H]", Rt =
NeN 5 %M thanh dang | 2,62min (Cac didu kién
50 v khd, sau 46 |UPLC-MS b), 'H NMR
G'N nghidn nhé véi | (400MHz, MeOD-d;) 5=
’1 axeton va | 8,15-8,23 (m, 2H), 7,85 (d,

Axit (R)-3-amino-4-(5-(3-
(benzo[d]thiazol-2-yloxy)phenyl)-
2H-tetrazol-2-yl)butanoic

heptan

1H), 7,67-7,74 (m, 2H),
7,57-7,65 (m, 1H), 7,46 (4,
1H), 7,34-7,38 (m, 1H),
5,17 (d, 2H), 4,24-4,33 (m,
1H), 2,94 (dd, 1H), 2,78
(dd, 1H) ppm.
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I . Thong sé phan A s
Vi dy Cau trac va Danh phap img Phan tich
. Lam bay hoi|M/z=376,3 [M+H]", Rt =
N thanh  dang | 2,69min (Céc didu kién
j °©/L\N'N khd, sau d6 | UPLC-MS b), 'H NMR
\Q/ nghién nho véi | (400MHz, MeOD-d;) 6=
- F axeton va | 8,05 (d, 1H), 7,84-7,87 (m,
Axit (R)-3-amino-4-(5-(3-(35- heptan 1H), 7,64 (t, 1H), 7,26-
di 7,33 (m, 1H), 6,76 (tt, 1H),
iflophenoxy)phenyl)-2H-tetrazol-
2-yl)butanoic 6,65 (dd, 2H), 5,15 (d,
2H), 4,23-4,33 (m, 1H),
2,93 (dd, 1H), 2,77 (dd,
1H) ppm.
Rira bing | M/z = 354,2 [M+H]", Rt =
NN HN  cot dioxan, axeton |2,74min (Cic diéu kién
Mo @/L\N;Nf va pentan UPLC-MS b), 'H NMR
400MHz, MeOD-dy) &=
’ \©\o ( 4)

Axit (S)-3-amino-4-(5-(4-(p-
tolyloxy)phenyl)-2H-tetrazol-2-
yl)butanoic

8,13 (d, 2H), 7,25 (d, 2H),
7,09 (d, 2H), 6,99 (d, 2H),
5,14 (d, 2H), 4,24-4,31 (m,
1H), 2,95 (dd, 1H), 2,78
(dd, 1H), 2,37 (s, 3H) ppm.
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Vidu 24

Axit (R)-3-amino-4-(5-(4-(4-flophenoxy) phenyl)-1,3 4-0xadiazol-2-yl)butanoic

NHBoc
NH,NHBoc
\@\ @o EDC, HOBT @ \@\ @
Boc CO,Bn
HO HN™D° HN
o COan BOCHN COZBn
EDC HOBT \@\ @ TosCI \@\ /CJ/L
COan COH
N- N\
| |
—> \@\ @o H2 Pd-C \@\ /@/LO
Vidu 24

Budc A: tert-butyl 2-(4-(4-flophenoxy)benzoyl)hydrazincacboxylat (8a)

Hoa tan axit 4-(4-flophenoxy)benzoic (5,5g, 23,69mmol), tert-butyl
hydrazincacboxylat (3,13g, 23,7mmol), HOBT (5,44g, 35,5mmol), Et;N (4,92mL,
35,5mmol) va EDCxHCI (6,81g, 35,5mmol) trong DCM (90mL). Khudy hén hop phan
rng mau niu trong Sh & rt. C6 dic hdn hop phan tng trong chin khong va phén chia gitta
nuée (15mL) va DCM (35mL). Chiét 16p chira nude bing DCM (2x30mL) va lam khd
céc 16p hitu co gom duge qua Na,SO, va ¢d dic trong chin khong. Tinh ché san phdm thd
bing sic ky cot nhanh trén silic oxit (0-100% EtOAc trong xyclohexan). Nghién nho san
pham tinh ché véi dietylete va thu dugce dang chit rin khong mau.

M/z = 3452 [M-H]", Rt = 1,03 min (C4c diéu kién UPLC-MS a), 'H NMR
(400MHz, DMSO-d¢) 6= 10,13 (br s, 1H), 8,88 (br s, 1H), 7,88 (d, 2H), 7,30 (dd, 2H),
7,15-7,20 (m, 2H), 7,02 (d, 2H), 1,43 (s, 9H) ppm.
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Budéc B: 4-(4-flophenoxy)benzohydrazit (9a)

Thém HCI trong dioxan (4N, 30,3mL, 121mmol) vao tert-butyl 2-(4-(4-
flophenoxy)benzoyl)hydrazincacboxylat (8a, 2,80g, 8,08mmol) va khudy trong 1,5h & rt.
Lam bay hoi hdn hop phan tng trong chan khéng va nghién nho phin cin bing TBME dé
thu duge chét rin mau vang nhat.

M/z = 247,1 [M+H]", Rt = 0,78min (Céc diéu kién UPLC-MS a), 'H NMR
(400MHz, DMSO-dg) &= 11,55 (br s, 1H), 10,43 (br s, 2H), 7,96 (d, 2H), 7,32 (dd, 2H),
7,2 (m, 2H), 7,07 (d, 2H) ppm.

Buéce C: (R)-benzyl 3-((tert-butoxycacbonyl)amino)-5-(2-(4-(4-
flophenoxy)benzoyl) hydrazinyl)-5-oxopentanoat (10a)

Hoa tan 4-(4-flophenoxy)benzohydrazit (9a, 1,51g, 4,74mmol), axit (R)-5-
(benzyloxy)-3-((tert-butoxycacbonyl)amino)-5-oxopentanoic (1,6g, 4,74mmol), HOBT
(0,944g, 6,17mmol), Et;N (1,32mL, 9,49mmol) va EDCxHCI (1,36g, 7,1 1mmol) trong
DCM (18mL). Khudy hén hop phan ng mau nau trong 16h & rt. Sau d6 pha lodng hdn
hop phén tmg bang nuée (15mL) va chiét 16p chira nude bing DCM (2x30mL). Lam khd
céc 16p hitu co gom dwgc qua Na,SO, va 1am bay hoi trong 4p suét giam. Tinh ché san
phim thd bang sic ky cot nhanh trén silic oxit (0-70% EtOAc trong xyclohexan) dé thu
duoc chét rin khong mau.

M/z = 566,2 [M+H]", Rt = 1,16min (Céc diéu kién UPLC-MS a), 'H NMR
(400MHz, DMSO-dg) 6= 10,27 (br s, 1H), 9,93 (br s, 1H), 7,89 (d, 2H), 7,25-7,40 (m,
7H), 7,19 (m, 2H), 7,04 (m, 2H), 5,08 (d, 2H), 4,21 (br m, 1H), 2,70-2,75 (dd, 1H), 2,37-
2,55 (m, 3H), 1,38 (s, 9H) ppm.

Budéc D: (R)-benzyl 3-((tert-butoxycacbonyl) amino)-4-(5-(4-(4-flophenoxy)
phenyl)-1,3,4-oxadiazol-2-yl)butanoat (11a)

Hoa tan (R)-benzyl 3-((tert-butoxycacbonyl)amino)-5-(2-(4-(4-
flophenoxy)benzoyl) hydrazinyl)-5-oxopentanoat (10a, 2,10g, 3,71mmol) va TosCl
(0,779g, 4,08mmol) trong DCM (35mL), sau d6 thém Et;N (0,772mL, 5,57mmol) trong
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2min. Khudy hdn hop phan g trong 16h & rt. Sau d6 1am ngimg hén hop phan tmg bing
nudce va chiét ba lan bing DCM. Rira cac 16p hitu co gom duge bang nude mudi, 1am khd
qua NapSOy, loc va 1am bay hoi. Tinh ché san phim thd bang séc ky cot nhanh trén silic
oxit (0-50% EtOAc trong xyclohexan) dé thu duge 11a dang bot khong mau.

M/z = 5482 [M+H]", Rt = 1,33min (Céc didu kién UPLC-MS a), '"H NMR
(400MHz, DMSO-ds) 8= 7,94 (d, 2H), 7,25-7,40 (m, 6H), 7,15-7,25 (m, 2H), 7,14 (d,
2H), 7,05 (m, 1H), 5,09 (s, 2H), 4,28 (br m, 1H), 3,17 (dd, 1H), 3,01 (dd, 1H), 2,75 (dd,
1H), 2,70 (dd, 1H), 1,28 (s, 9H) ppm.

Buéc E: (R)-benzyl 3-amino-4-(5-(4-(4-flo-phenoxy)phenyl)-1,3,4-oxadiazol-2-
yl)butanoat (12a)

Hoa tan (R)-benzyl 3-((tert-butoxycacbonyl) amino)-4-(5-(4-(4-flophenoxy)
phenyl)-1,3,4-oxadiazol-2-yl)butanoat (11a, 1,50g, 2,74mmol) trong HC1 4N trong dioxan
(13,7mL, 54,8mmol) va khudy trong 1,5h & rt. Sau d6 1am bay hoi hén hop phan tng
trong &p suat giam. Nghién nho phan can véi dietylete thu dugc hop chit tiéu dé 12a dang
chit rin khong mau ma duge sit dung trong bude tiép theo ma khong can tinh ché thém.

M/z = 448,3 [M+H]", Rt = 0,95min (Céc diéu kién UPLC-MS a), 'H NMR
(400MHz, DMSO-dg) 6= 8,43 (br s, 2H), 7,98 (d, 2H), 7,30-7,40 (m, 7 H), 7,20-7,25 (m,
2H), 7,13-7,15 (m, 2H), 5,12 (s, 2 H), 4,00 (m, 1H), 3,57 (d, 2H), 3,40 (d, 1H), 2,96 (d,
1H) ppm.

Budc F: Axit (R)-3-amino-4-(5-(4-(4-flophenoxy) phenyl)-1,3,4-oxadiazol-2-
yl)butanoic (Vi du 24)

Hoa tan (R)-benzyl 3-amino-4-(5-(4-(4-flo-phenoxy)phenyl)-1,3,4-oxadiazol-2-
yDbutanoat (12a, 200mg, 0,447mmol) trong metanol (5SmL) va thém vao binh phan {ing
chira Pd/C 10% (47,6mg, 0,045mmol) trong argon. Loai bod khi khoi hdn hop va suc ba
lan bang hydro. Khudy hdn hop phan tmg trong khi hydro trong 3h & rt. Loc hdn hop
phan tng qua nut loc xelit va 1am bay hoi trong dp suét giam. Khong cin tinh ché thém.

M/z = 358,2 [M+H]", Rt = 0,7Imin (Cac diéu kién UPLC-MS a), '"H NMR
(400MHz, DMSO-d¢) 6= 8,00 (d, 2H), 7,26-7,35 (m, 2H), 7,03-7,26 (m, 4H), 4,11 (m,
1H), 3.8 (m, 1H), 3,17 (m, 1H), 2,79 (d, 2H) ppm.
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Vidu25
Axit (R)-3-amino-4-(5-(4-(4-clophenoxy) phenyl)-1,3,4-oxadiazol-2-yl)butanoic

BOCHN COan
OH .
ol Budc A-D
—_—
o

BOCHN COZH COQH

g o g o

Vidu25

O/z

Buéc A-D: (R)-benzyl 3-((tert-butoxycacbonyl) amino)-4-(5-(4-(4-clophenoxy)
phenyl)-1,3,4-oxadiazol-2-yl)butanoat (11b)

Téng hop hop chét nay theo cdc bude tuong tw voi hop chét 11a bit dAu tir axit 4-
(4-clophenoxy)benzoic c6 sin trén thi truong.

M/z = 564,2 [M+H]", Rt = 1,39min (Cac diéu kién UPLC-MS a), 'H NMR
(400MHz, DMSO-d) 6= 7,96 (d, 2H), 7,51 (d, 2H), 7,30-7,40 (m, SH), 7,15-7,20 (m,
4H), 5,09 (s, 2H), 4,28 (br m, 1H), 3,16 (dd, 1H), 3,02 (dd, 1H), 2,7 (dd, 1H), 2,70 (dd,
1H), 1,28 (s, 9H) ppm.

Budc E: Axit (R)-3-((tert-butoxycacbonyl)amino)-4-(5-(4-(4-clophenoxy)phenyl)-
1,3,4-oxadiazol-2-yl)butanoic (13b)

Hoa tan (R)-benzyl 3-((tert-butoxycacbonyl) amino)-4-(5-(4-(4-clophenoxy)
phenyl)-1,3,4-oxadiazol-2-yl)butanoat (11b, 420mg, 0,745mmol) trong metanol (8mL) va
thém vao binh phan tmg chira Pd/C 10% (79,0mg, 0,074mmol) trong argon. Khir khi hdn
hop va suc bang hydro ba 1in. Khudy hdn hop phéan tng trong khi hydro trong 3h & rt.
Loc hdn hop phan tng qua nit loc xelit va 1am bay hoi trong 4p sudt giam. St dung san

phim 13b trong budc tiép theo ma khong cin tinh ché thém.
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M/z = 474,1 [M+H]", Rt = 1,13min (Cac didu kién UPLC-MS a), 'H NMR
(400MHz, DMSO-ds) 8= 12,29 (s, br, 1H), 7,98 (d, 2H), 7,51 (d, 2H), 7,13-7,22 (m, 4H),
4,21 (m, 1H), 3,14 (m, 1H), 3,01 (m, 1H), 2,54-2,57 (m, 2H), 1,28 (s, 9H) ppm.

Buéc F: Axit (R)-3-amino-4-(5-(4-(4-clophenoxy) phenyl)-1,3,4-oxadiazol-2-
yl)butanoic (Vi du 25)

Téng hop hop chit nay tuong tu véi 12a dén 13b. Tinh ché san pham bing sic ky
¢t nhanh trén silic oxit (metanol:EtOAc ty 18 tir 0:1 dén 2:1) va thu duoc vi du 25 dang

mudi ludng tinh.

M/z = 374,1 [M+H]", Rt = 0,78min (Cac diéu kién UPLC-MS a), 'H NMR
(400MHz, DMSO-dq) 8= 8,01 (d, 2H), 7,51 (d, 2H), 7,17-7,22 (m, 4H), 3,80 (m, 1H),
3,65 (m, 1H), 2,89 (m, 1H), 2,79 (d, 2H) ppm.

Vidu26

Axit (R)-3-amino-4-(3-(4-(4-clophenoxy)phenyl)-1,2,4-oxadiazol-5-yl)butanoic

FmocHN CO.tBu
2!
"3
Y
pele it eNe N elen
e —
O O (@)
14 15

FmocHN CO,H o HoN CO,H

e AN e -
— — O,
16 Vidu26
Budc A: 4-(4-clophenoxy)-N'-hydroxybenzimidamit (14)
Xt ly dung dich 4-(4-clophenoxy)benzonitril (1,00g, 4,35mmol) trong EtOH
(15mL) bing hydroxylamin (50% trong nuée, 1,03mL, 17,4mmol) va gia nhiét d& hdi luu
trong 1h. C6 dic hdn hop phan ng trong chan khong va tai két tinh phan cin tir EtOH hdi

lwu d thu dugc san phim 14 mong mudn dang chét rin khong mau.
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M/z = 263,3 [M+H]", Rt = 0,82min (Cic diéu kién UPLC-MS a), 'H NMR
(400MHz, DMSO-dg) 8= 9,60 (s, 1H), 7,70 (d, 2H), 7,45 (d, 2H), 7,07 (d, 2H), 7,02 (d,
2H), 5,80 (s, 2H) ppm.

Bude B: (R)-tert-butyl 3-((((9H-fluoren-9-yl)metoxy)cacbonyl)amino)-4-(3-(4-(4-
clophenoxy)phenyl)-1,2,4-oxadiazol-5-yl)butanoat (15)

Khudy huyén phi Fmoc-beta-Glu(OtBu)-OH (250mg, 0,588mmol), HATU
(246mg, 0,646mmol) va DIPEA (0,205mL, 1,18mmol) trong 2-MeTHF (5mL) & rt trong
1h. Thém 4-(4-clophenoxy)-N'-hydroxybenzimidamit (14, 170mg, 0,646mmol), va day
kin lo phin tmg va gia nhiét dén 90°C trong 17h. Loai bd toan bd cic chit d& bay hoi
trong chan khong va tinh ché phin cin bing sic ky c¢ot nhanh trén silic oxit RP18 (TFA
0,1% trong nuwée:MeCN ty 18 tir 9:1 dén 0:1) dé thu duoc oxadiazol 15 dang ddu nh6t mau
vang nhat.

M/z = 652,1 [M+H]", Rt = 1,56 min (Céc diéu kién UPLC-MS a).

Buéc C: Axit (R)-3-(((9H-floren-9-yl)metoxy)cacbonyl)amino)-4-(3-(4-(4-
clophenoxy)phenyl)-1,2,4-oxadiazol-5-yl)butanoic (16)

Xt ly dung dich (R)-tert-butyl 3-((((9H-fluoren-9-yl)metoxy)cacbonyl)amino)-4-
(3-(4-(4-clophenoxy)phenyl)-1,2,4-oxadiazol-5-yl)butanoat (15, 233mg, 0,339mmol)
trong DCM (6mL) bang TFA (4mL) va dé & rt trong 1h. Loai bo toan bd cac chit d& bay
hoi trong chan khong va tinh ché phin cin bang sic ky cot nhanh trén silic oxit RP18
(TFA 0,1% trong nuéc:MeCN ty 1& tir 9:1 dén 0:1) @ thu duoc axit 16 dang bot mau
vang.

M/z = 596,1 [M+H]", Rt = 1,36min (Cac diéu kién UPLC-MS a).

Busc D: Axit (R)-3-amino-4-(3-(4-(4-clophenoxy)phenyl)-1,2,4-oxadiazol-5-
yl)butanoic (Vi du 26)

Xt ly dung dich axit (R)-3-((((9H-fluoren-9-yl)metoxy)cacbonyl)amino)-4-(3-(4-
(4-clophenoxy)phenyl)-1,2,4-oxadiazol-5-yl)butanoic (16, 205mg, 0,344mmol) trong
DCM (10mlL) bing piperidin (0,511mL, 5,16mmol) va khudy & rt trong 3h. Loai b6 toan
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b céc chat d& bay hoi trong chan khong va tinh ché phin cin bang sic ky cot nhanh trén
silic oxit RP18 (890mg/L amoni cacbonat trong nuée:MeCN ty 16 tir 9:1 dén 0:1) dé thu
dugc san phdm mong mudn (Vi du 26) dang ion ludng tinh khéng mau.

M/z = 374,0 [M+H]", Rt = 3,14min (Cic diéu kién UPLC-MS b), 'H NMR
(400MHz, DMSO-d¢) 6= 8,03 (d, 2H), 7,50 (d, 2H), 7,18 (d, 2H), 7,16 (d, 2H), 3,50-3,61
(m, 1H), 3,18 (dd, 1H), 3,11 (dd, 1H), 2,41 (dd, 1H), 2,26 (dd, 1H) ppm.

Vidu 27

(R)-3-amino-4-(3-(4-(4-clophenoxy)phenyl)-1,2,4-oxadiazol-5-yl)butanamit

BocHN CONH2
v i
Cl 1
cl NH, N
—_— —
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N-Q

oo

vidu27

Bude A: (R)-tert-butyl (4-amino-1-(3-(4-(4-clophenoxy)phenyl)-1,2,4-oxadiazol-
5-yl)-4-oxobutan-2-yl)carbamat (17) |

T6ng hop hop chit nay twong tw véi hop chét 15 tir hop chét 14 va Boc-beta-Gln-
OH c6 sén trén thi trirong.

M/z = 473,0 [M+H]", Rt = 1,17min (C4c diéu kién UPLC-MS a).

Budce B: (R)-3-amino-4-(3-(4-(4-clophenoxy)phenyl)-1,2,4-oxadiazol-5-
yl)butanamit (Vi du 27)

Khudy dung dich (R)-tert-butyl (4-amino-1-(3-(4-(4-clophenoxy)phenyl)-1,2,4-
oxadiazol-5-yl)-4-oxobutan-2-yl)carbamat (17, 91,8mg, 0,194mmol) trong DCM (6mL)
va TFA
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(4mL) trong 1h & rt. Loai bé toan by cac chit d& bay hoi trong chan khong va tinh ché
phan cin bang séc ky cot nhanh trén silic oxit RP18 (TFA 0,1% trong nuéc:MeCN ty 18
tr 9:1 dén 0:1). Xir Iy san phdm chira c4c phin bing HC1 0,IN (4mL) va ¢b dic trong
chan khong. Nghién nho phin cin v6i axeton (2mL) va heptan (2mL) va thu bing cach
loc thu duoc hydroclorua cia Vi dy 27 dang bot khong mau.

M/z = 373,1 [M+H]", Rt = 2,68min (Cic diéu kién UPLC-MS b), 'H NMR
(400MHz, DMSO-dg) &= 8,22 (s, br, 3H), 8,05 (d, 2H), 7,69 (s, br, 1H), 7,51 (d, 2H), 7,22
(s, br, 1H), 7,15-7,21 (m, 4H), 3,92-4,01 (m, 1H), 3,40 (d, 2H), 2,60-2,67 (m, 2H) ppm.

Vidu 28

Axit (S)-3-amino-4-(4-(4-(4-clophenoxy)phenyl)-1H-pyrazol-1-yl)butanoic

_N
cl Br cl < NH
o —
o) o)
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cl N cl N
— L — L
o) o
19 , le 28
Vidu 28

Budc B: 4-(4-(4-clophenoxy)phenyl)-1H-pyrazole (18)

Gia nhiét huyén phu cia 1-bromo-4-(4-clophenoxy)benzen (170mg, 0,600mmol),
pinacol este cua axit 4-pyrazoleboronic (140mg, 0,719mmol), Pd(PPh;),Cl, (42,1mg,
0,060mmol) va K,CO; chtra nuéc (2N, 0,749mL, 1,50mmol) trong n-propanol (5mlL)
trong may vi séng dén 100°C trong 90min. Pha lodng hdn hop phan ting bing EtOAc
(30mL) va rira bing Na,CO; bdo hda (15mL), nudce (15mL) va nuéec mudi (20mL). Lam
kho pha hitu co qua Na,SO,, loc va co dic trong chan khéng. Tinh ché bing sic ky cot
nhanh trén silic oxit RP18 (TFA 0,1% trong nuéc:MeCN ty 1& tir 9:1 dén 4:6) thu duoc

pyrazol 18 dang chét rin khong mau.
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M/z = 271,1 [M+H]", Rt = 1,10min (Cic diéu kién UPLC-MS a), 'H NMR
(400MHz, MeOD-d,) 8= 7,94 (s, 2H), 7,60 (d, 2H), 7,35 (d, 2H), 7,03 (d, 2H), 7,00 (d,
2H) ppm.

Buéce C: (S)-tert-butyl 3-((tert-butoxycacbonyl)amino)-4-(4-(4-(4-
clophenoxy)phenyl)-1H-pyrazol-1-yl)butanoat (19)

Lam lanh dung dich 4-(4-(4-clophenoxy)phenyl)-1H-pyrazol (18, 200mg,
0,739mmol) trong 2-MeTHF (2,4mL) dén -78°C. Thém natri hydrit rin (60% trong dau
khoang, 35,5mg, 0,813mmol), sau d6 la 2a (305mg, 0,813mmol) trong 2-MeTHF
(ImL). Lam 4m hdn hop phan tmg dén rt trong 1h. Tach hdn hop phan tng gitta HCI
0,IN (20mL) va EtOAc (30mL). Chiét 16p chira nuéc bing EtOAc (3x30mL) va rura cac
phén chiét hitu co gom dugc bing nuéc mudi, 1am kho qua Na;SOy, loc va co dac trong
chan khong. Tinh ché phin cin bing sic ky cot nhanh trén silic oxit RP18 (TFA 0,1%
trong nudc:MeCN ty 1€ tir 9:1 dén 0:1) thu duoc hop chét tiéu dé 19 dang chit rin mau
vang c6 do tinh khiét vira da (khoang 70%) cho budc tiép theo.

M/z = +529,2 [M+H]", Rt = 1,45min (C4c diéu kién UPLC-MS a).

Buéc D: Axit (S)-3-amino-4-(4-(4-(4-clophenoxy)phenyl)-1H-pyrazol-1-
yl)butanoic (Vi du 28)

Khir bao vé chét trung gian 19 tuong tu v6i Phuong phép G. Tinh ché bang sic ky
cot nhanh trén silic oxit RP18 (TFA 0,1% trong nudc:MeCN ty 1€ tir 9:1 dén 0:1) thu
duogc hop chit mong mubn, hop chit nay dwoc tao huyén phi trong lwong tdi thidu axeton
va xtt 1y bang HCI trong Et,0 (2N, 1mL, 2mmol). Thu hydroclorua cta Vi du 28 bing
cach loc va thu dugc hop chét & dang bot mau vang nhat.

M/z = 3722 [M+H]", Rt = 3,08min (Céc diéu kién UPLC-MS b), 'H NMR
(400MHz, MeOD-d,) 6= 8,02 (s, 1H), 7,94 (s, 1H), 7,60 (d, 2H), 7,36 (d, 2H), 7,04 (d,
2H), 7,00 (d, 2H), 4,45-4,60 (m, 2H), 4,04-4,11 (m, 1H), 2,77 (dd, 1H), 2,65 (dd, 1H)
ppm.

-72-



20265

Vidu29

Axit (S)-3-amino-4-(5-(4-((5-clo-3-flopyridin-2-yl)oxy)phenyl)-2H-tetrazol-2-
yl)butanoic

BocHN  co,tBu HN  coH
NN A NN
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Buéc  A:  (S)-tert-butyl  3-((tert-butoxycacbonyl)amino)-4-(5-(4-((5-clo-3-
flopyridin-2-yl)oxy)phenyl)-2H-tetrazol-2-yl)butanoat (5aa)

Diéu ché chét trung gian 5aa tir tetrazol 4c twong tu véi Phuong phap C, va thu
dugc hop chét & dang bot khong mau.

M/z = 549,3 [M+H]", Rt = 6,26min (Cac didu kién UPLC-MS b), 'H NMR
(400MHz, DMSO-dy) 6= 8,28 (dd, 1H), 8,10-8,14 (m, 2H), 8,09 (s, br, 1H), 7,41 (d, 2H),
7,01 (d, 1H), 4,85 (dd, 1H), 4,65 (dd, 1H), 4,27-4,36 (m, 1H), 2,63 (dd, 1H), 2,45 (dd,
1H), 1,40 (s, 9H), 1,25 (s, 9H) ppm, “F NMR (376MHz, DMSO-d¢) 8= -134,0 (d, 1F)
ppm.

Bu6éc B: Axit (S)-3-amino-4-(5-(4-((5-clo-3-flopyridin-2-yl)oxy)phenyl)-2H-
tetrazol-2-yl)butanoic (Vi du 29)

Khir bao vé chét trung gian 5aa twong tu v6i Phuong phap G thu dwoc hydroclorua
ctia Vi du 29 ¢ dang bot khong mau.

M/z = 393,1 [M+H]", Rt = 2,47min (Céc diéu kién UPLC-MS b), Rt = 14,85min
(Céc diéu kién HPLC h), '"H NMR (400MHz, MeOD-d4) 8= 8,24 (d, 2H), 7,98 (d, 1H),
7,91 (dd, 1H), 7,36 (d, 2H), 5,17 (d, 2H), 4,25-4,34 (m, 1H), 2,96 (dd, 1H), 2,80 (dd, 1H)
ppm, PFNMR (376MHz, MeOD-d;) &= -1357 (d, 1F) ppm.
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Phén sinh hoc

Hop chit c6 cong thirc (1) hoic mudi duge dung cia né, bidu hién cac dic tinh
dugc ly ¢6 gid tri, vi du cac dic tinh nhay cdm v&i LTA4H, vi du nhu duoc chi ra & cac
thir nghiém duoc dua ra trong phé‘m tiép theo va do 6 duoc chi dinh dé didu tri bénh lién
quan dén LTA4H.

a) Thir nghiém enzym LTA4H cua nguoi:

Leukotrien A4 hydrolaza (LTA4H) xic tac thiy phin vinylog cia epoxit,
leukotrien A4 (LTA4) thanh chét dan truyén sinh hoc gdy tién viém LTB4. LTA4H cling
c6 thé xic tac thity phan céc co cht dipeptit va tripeptit, cling nhu cac cht ddn xuit 7-
amino-4-metylcoumarin (AMC) tao mau cla cac axit amin. Hop chit d4n xuit AMC cua
Arginin (Arg-AMC) c6 thé dwoc sir dung 1am co chét thay thé cho LTA4H va cho phép
do hoat tinh enzym va céc gia tri ICso ctia hop chit bing cach theo dai cuong do huynh
quang vao luc giai phong AMC.

Déi véi thir nghiém hop chit, cac hop chét dugc phéan phdi ¢ dang dung dich gbc
10mM trong 90% DMSO (10% nuéc) trong céc 6ng chira chit nén. Tir dé, day pha loang
ty 1& 1:5 duge diéu ché v6i ndng d6 ban ddu 12 10mM giam xudng 0,64pM. Déi véi thir
nghiém enzym, 0,5pL dung dich hop chit dwgc chuyén vao ting giéng va thém 24,5uL
chit &&m thir nghiém (50mM chét dém Tris, pH 7,5, 150mM NaCl, 10mM CaCl,) vio
giéng nay sau d6 thém 25 pL dung dich enzym (36nM LTA4H ciia ngudi trong chit dém
thir nghiém). U hdn hop hop chét enzym & nhiét d phong trong 15 phut trude khi thém
50uL dung dich co cht.

Nong db co chét cubi cung la 600uM, 1a khoang gia tri Ky cuaArg-AMC, duoc
chon & ndng d6 enzym cudi cing 12 9nM. Sau d6 thém co chit, dat truc tiép dia trong
may doc huynh quang va do huynh quang 10 phit mot 1an trong 60 phit sit dung b loc
cai dat A kich thich = 380nm VA A ppse x, = 460nm. AMC & céc néng do khac nhau (0,00128 —
100uM) trong chit dém thir nghiém duge s dung 1am duong cong tiéu chudn. Céc dit

lidu tho dugc bién ddi thanh tdc d6 (s6 mol/phut) st dung dudng cong AMC hiéu chuin

-74-



20265

duoc do tir tiéu chudn AMC. Phan tich céc dit liéu trong GraphPad Prism (GraphPad
software Inc.) st dung duong hdi quy khong tuyén tinh dé x4c dinh gia tri ICs cta cac
chét trc ché LTA4H.

Do thiét 13p thit nghiém, hiéu luc dwoc phat hién t6i da cua cac hop chét 1a khoang
2-3nM. Do d6, cac hop chét c6 hiéu lyc ma vé mat ly thuyét c6 thé tao thanh gia tri ICs
thdp hon 2nM dugc dua ra 1a 2nM (= giam su ngit thir nghiém). Hiéu luc cua cac hop
chit dwoc thir nghiém duoc thé hién & trong bang 1 (c4c gi4 tri trung binh cta it nhét 3

phép do duoc dua ra).

b) Thir nghiém méu toan phin cia nguoi:

Céc hop chét dugc thir nghiém bang thu nghiém maéu toan phan cta ngudi (hWB)
dé kiém tra kha nang tc ché sinh tong hop ctia LTB4 trong hé té bao cia ngudi. Cudi
cling, thu mau tuoi trong éng 14y mu heparin hoa bang tinh mach tir cic tinh nguyén
vién. Mau dugc pha lodng v6i moi truong RPMI (Roswell Park Memorial Institute) theo
ty 1& 1:3 va phan phén u6c 200pL duge chuyén vao dia nudi céy té bao déy tron 96 giéng.
Déi vé6i thir nghiém hop chét, cac hop chét dugc phan phdi & 10mM dung dich gbc trong
DMSO 90% trong dng nghiém chira co chat. Tir d6, chuén bi dich pha lodng lién tuc bbn
lin v6i ndng d6 ban dau 1a 250uM xubng dén 2,45pM. Thém 4pL chit din thudc hodc
dich pha lodng hop chit vao 200pL mau va o trong 15 phut & 37°C bing ti 4m 4m. Sau
d6, khudy mau véi 10pg/ml thé mang ion canxi A23187 (Sigma) hoic DMSO thé tich
tuong dwong (d6i chimg) va o thém 15 phut & 37°C bing ti 4m 4m. Két thic qua trinh @
bang cach ly tdm & 300g trong 10 phiit & 22°C. Thu dich ndi huyét twong va chuyén vao
dia 96 giéng dé xac dinh eicosanoit bing ELISA (thiét k& thr nghiém) theo phuong thirc
clia nha san xuét sau khi pha lodng t 18 1:20 trong chit dém thir nghiém. Phén tich céc dit
liéu bang GraphPad Prism (hing phdn mém GraphPad) st dung hdi quy khéng tuyén tinh
dé xac dinh cac gia tri ICsy ctia chét wc ché LTA4H. Hiéu luc cua cac hop chét thir

nghiém duoc thé hién trong bang 1.
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Bang 1
Vi du s6 ICsy ArgAMC (nM) IC5,hWB (nM)

1 2 227
2 3 252
3 3 166
4 3 141
5 3 396
6 2 63
7 3 122
8 3 282
9 2 402
10 4 214
11 2 156
12 3 119
13 2 86
14 3 78
15 2 81
16 3 165
17 4 183
18 4 156
19 3 273
20 5 270
21 5 209
22 8 294
23 2 173
24 3 282
25 3 382
26 3 126
27 10 218
28 3 728
29 2 167

c) Thir nghiém PD & chudt:

Céc hop chat tic ché LTA4H hoic d6i chimg chit dan thube (30% PEG200 (70%),
5% Glucoza) dugc dung bing dudng miéng (p.o.) & lidu lwong 0,3mg/kg véi chudt
C57BL/6 c4i (Charles River France). Ba gid sau khi diing hop chét, 14y mau chudt 14n
cudi va thu mau vao céc dng dugc heparin héa. Pha lodng mau thu dwoc theo ty 16 1:3
trong méi truong RPMI, thém vio trong dia nudi ciy té bao day tron 96 giéng va 1 voi

10pg/ml thé mang ion canxi A23187 (Sigma) hoic DMSO thé tich twong duong (ddi
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chimg) trong 15 phit & 37°C bang ti 4m 4m. K&t thic qué trinh 0 bang ly tdm & 300g
trong 10 phut & 22°C. Thu dich néi huyét twong, pha lodng ty 1& 1:10 trong chat dém thi
nghiém va chuyén vao dia 96 giéng dé x4c dinh eicosanoit bang ELISA (c4c thiét ké danh
gid) theo cach thic clia nha san xuét. Phin trdm Gc ché su giai phong LTB4 so vé6i dbi
ching 13 chét dn thudc duoc tinh toan va dugc thé hién cho céc hop chét thir nghiém

trong bang 2. (Dé r6 rang: s6 c6 gia tri cang 16n & trong bang hai 2, su e ché cang manh)

Bang 2
< | Tac dong PD [%] trc chd
Viduso gidi ;g>h6ng LTB4
1 58
3 -60
4 56
6 78
7 57
11 70
12 81
13 .55
14 71
15 49
16 -9
17 47
23 44
29 43

Cong dung

Cac hop chét theo séng ché, 1a cac chét tc ché dic biét hoat tinh LTA4H va do do,
hitu dung trong viéc didu tri cac bénh hodc rdi loan, thong thuong 1a cai thién bénh hoic
r6i loan béng cach e ché LTA4H. Cac bénh hoic tinh trang nay c6 thé bao gém céc rdi

loan viém va tu mién va viém phdi va viém dudng hd hép.

Theo d6, cac hop chét nay c6 thé hitu dung trong diu tri cac bénh hodc rdi loan
sau day: viém cép tinh hodc man tinh, phan ting phan v€, phan tng di tng, viém da di
{mg, bénh viy nén, hdi chimg suy ho hip clp, ton thwong phdi do trung gian phirc hop

mién dich va bénh phbi tic ngh&n man tinh, bénh viém rudt (bao gdm viém loét dai trang,
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bénh Crohn va chin thuong sau phau thuat), viém loét duong tiéu héa, bénh da ua bach
cdu trung tinh (bao gdm nhung khong giéi han & bénh mt da hoai thu, hoi ching Sweet,
muyn trang c4 ning va ndi mé day trung tinh), viém cdu thén trung gian phirc hé mién
dich, bénh tw mién (bao gém tiéu dudng phu thude insulin, bénh da xo cirng, viém khép
dang thip, viém xuong khép va luput ban d6 hé thdng), viém mach (bao gém nhung
khong giéi han ¢ viém mach & da, bénh Behcets va bénh ban xuit huyét Henoch
Schonlein), 18i loan tim mach (bao gdm, nhung khong gi6i han & tang huyét ap, xo vita
dong mach, phinh mach, thiéu mau chi trAm trong, bénh tic dong mach ngoai bién, ting
&p dong mach phdi va hoi chung Reynaud), nhiém triing huyét, dau viém va dau than kinh
bao gdbm dau viém khép, bénh nha chu bao gdm viém loi, nhiém tring tai, dau nira dau, u
tuyén tién liét lanh tinh, Hoi chiing Sjogren-Larsson va cic bénh ung thu (bao gdm,
nhung khong gidi han & bénh bach cau va u lympho, ung thu tuyén tién liét, ung thu v,
ung thu phdi, ung thu t& bao héc t6, ung thu biéu md than, u ving dau va cb va ung thu

dai truc trang).

Céc hop chét theo sang ché dic biét hitu dung trong diéu tri viém cAp tinh hodc
man tinh cu thé 1a c4c rdi loan tu min ching han nhu cac rdi loan viém trung tinh vo
tring, bénh viém rudt (bao gém including viém loét dai trang va bénh Crohn), bénh da
liéu trung tinh (bao gdm bénh mu da hoai thw va mun tring c4 nghiém trong), viém mach,

viém khép dang thip, gt va cac bénh tim mach.

Ché phidm két hop

Céc hop chét theo sang ché co thé duoc ding ddng thoi, hodc trude hodc sau, véi
mdt hodc nhidu hoat chit didu tri bénh. Hop chét theo sang ché c6 thé dung riéng biét,
theo dudng dung gidng hodc khac nhau, hodc cing trong dugc phdm nhu cac hoat chét
khac.

Céc hop chét theo sang ché c6 thé duoc dung lam thanh phan hoat tinh duy nhét
hoic trong thé lién hop véi, vi du 1am ta dugc véi, cac duoc cht khéc vi du hoat chét didu

hoa hogdc trc ché mién dich, vi du & diéu tri hoic ngin ngira thai ghép dong loai hodc
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khac loai cép tinh hoic man tinh hosc viém hodc cac rdi loan tu min, hodc hoat chét héa
hoc diéu trj bénh, vi du hoat chét chéng tiang sinh t& bao 4c tinh.

Vi du, cac hop chét theo sang ché c6 thé dugce st dung khi két hop véi chét e ché
COX, chit dbi van cua thy thé Xysteinyl-Leukotrien (bao gdm Montelukast, Pranlukast,
Zafirlukast), chét e ché leukotrien C4 syntaza (LTC4S), statin, sulfasalazin, Mesalamin,
chét trc ché canxi - thin kinh, vi du xyclosporin A hoic FK 506; chat trc ché mTOR, vi du
rapamyxin, 40-O-(2-hydroxyetyl)-rapamyxin, biolimus-7 hodc biolimus-9; ascomyxin c6
dic tinh e ché mién dich, vi du ABT-281, ASM981; corticosteroit; xyclophosphamit;
azathiopren; metotrexat; leflunomit; mizoribin; axit hodc mudi mycophenolic;

mycophenolat mofetil; chit @rc ché IL-1beta.

Thuit ngit “ding chung” hozc “ding két hop” hodc twong tiw nhw duoc ding & day
nghia 14 bao gém viéc dung céc hoat chét diéu tri bénh duoc chon cho mot bénh nhan, va
dwoc ding dé chi bao gdm cac ché d6 diéu tri trong d6 cac chit nay khong nhét thiét 1a

dugc dung theo cung mot con dudong hodc clng lic.

Thuét ngit “ché phim két hop” nhu dwoc st dung & day nghia 13 san phim ma 1a
két qua tlr viéc tron hodc két hop nhiéu hon mot thanh phéin hoat tinh va bao gf‘)m ca ché
phim két hop ¢ dinh va khong cb dinh cta cdc thanh phan hoat tinh. Thuat ngit “ché
phim két hop cb dinh” nghia 1 thanh phan hoat tinh, vi du hop chét c6 cong thuc (I) va
ddng hoat chét, ca hai duoc ding cho bénh nhén ddng thdi & dang phén don hoic dang
lidu. Thuat ngit “ché phrflm Kkét hop khong cb dinh” nghia 14 thanh phﬁn hoat tinh, vi du
hop chit c6 cong thiic (I) va ddng hoat chét, duoc ding ca cho bénh nhan dudi dang phin
riéng ddng thoi hodc clng lic hodc lién tuc ma khong c6 gi6i han thoi gian cu thé, trong
d6 viéc ding nay mang lai mirc d6 c6 tac dung diu tri bénh ctia hai hop chét trong co thé
bénh nhéan. Ché phidm két hop khong cb dinh ding cho diéu tri bénh phdi hop, vi du ding
ba hodc nhiéu hon ba thanh phan hoat tinh.

Theo mét phuong 4n, sang ché d& xuét san phdm chira hop chét ¢ cong thic (I) va
it nhat mot hoat chat diéu tri bénh khac duéi dang ché phém két hop dé sir dung déng
thoi, ri€ng biét hodc lién tiép trong diu tri bénh. Theo mot phuong an, viéc diéu tri bénh
nay 13 diéu tri bénh hosc tinh trang gay ra boi LTA4H. Céc san phdm dugc d& xudt dudi
dang ché phidm két hop bao gdbm ché phim chita hop chét c6 cong thirc (I) va (c4c) hoat
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chit diéu tri bénh khéc cling nhau trong ciing dugc phdm, hodc hop chit c6 cong thirc (1)
va (cac) hoat chét diéu tri bénh khac & dang riéng biét, vi du & dang b kit.

Theo mot phuong 4n, sang ché dé xuit duoc phdm chira hop chét ¢6 cong thirc (I)
va (céc) hoat chit didu tri bénh khac. Tuy y, dugce phém ¢6 thé chua ta duge dugc dung,

nhu dugc mo ta & trén.

Theo mdt phwong 4n, sang ché dé xudt bo kit chtra hai hodc nhidu duogc phim riéng
biét, it nhit mot duoc phim chira hop chét c6 cong thirc (I). Theo mdt phwong an, bo kit
chira phwong tién dé gift riéng biét cac duoc phim nay, ching han nhu dung cu chira, binh
phan chia, hozc géi gidy kim loai phan chia. Vi du bo kit nay 1a vi, nhu duge dung thong

thuong dé dong goi cac vién nén, vién nang va twong tu.

B0 kit theo sang ché c6 thé dugce st dung dé dung theo cac dang 1idu khac nhau, vi
du, qua dudng miéng hodc ngoai dudng tidu héa, dé ding cac dugc phdm riéng biét & cac
khoéng liéu khic nhau, hoic d& chudn d6 cac duge pham riéng biét so v6i duge phdm
khac. Dé hd tro sy tudn thu, bd kit theo sang ché thong thuong 14 c6 cac huéng dan st

dung.
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Yéu cau bao hj

1. Hop chit c6 cong thirc (1) hoc mubi duge dung cia nd;

NH,
//<’ CcO
x—% R,
R2 /X3
AN s

@
trong do:

R1 1a OH hodc NH,;

Y 1a O, S hodc CHy;

X1, X2, X3 va X4 1a N; hoac

X1, X2, X3 va X4 dwoc chon tir N, NH, C, CH va O vdi didu kién 12 it nhét hai
trong s6 X1, X2, X3 hodc X4 1a N hoic NH;

R2 1a C;-Cg alkyl tity ¥ dwoc thé bing phenyl; C3-Cq xycloalkyl; phenyl tuy y duoc
thé bang halogen, xyano, C;-Cg alkyl tily y dugc thé bang halogen, C;-Cg alkoxy, hoac
vong heteroaryl 5-6 canh chtra 1 dén 3 nguyén tir khac loai dugc chon tir N, O va S; hodc
heteroaryl vong don hodc vong ddi 5 - 10 canh chita 1 dén 4 nguyén tir khac loai dwoc
chon tr N, O va S, heteroaryl ndy tity y dugc thé biang C;-Cg alkyl tiy v duge thé bing

halogen, xyano hodc halogen.

2. Hop chét theo diém 1 hodc mubi dugc dung cua no6; trong d6 R1 1a OH hodc NH,; Y 1a
0; X1, X2, X3 va X4 dugc chon tir N, NH, C, CH va O v6i diéu kién 14 it nhit hai trong
s6 X1, X2, X3 hodc X4 1a N hoic NH; va

R2 13 phenyl tiy ¥ dwoc thé bing halogen, xyano, C;-Cg alkyl tiy y duoc thé béng
halogen, C;-Cs alkoxy, hogc vong heteroaryl 5 - 6 canh chira 1 dn 3 nguyén tir khac loai
duoc chon tr N, O va S; hodc
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R2 14 heteroaryl vong don hodc vong d6i 5 - 10 canh chita 1 dén 4 nguyén tir khac loai
duogc chon tir N, O va S, heteroaryl niy tiy y dwoc thé bang C;-Cg alkyl tiy ¥ duge thé

bang halogen, xyano hodc halogen.

3. Hop chét theo diém 1 hodc mudi dugc dung cla no, trong d6 Y dugc gin & vi tri para

ctia gbc phenyl.

4. Hop chét theo diém 1 hodc mudi duge dung ctia né, trong d6 Y duoc gén & vi tri meta

ctia gbc phenyl.
5. Hop chét theo diém 1 hodc mudi dugc dung cta noé; trong d6 R1 1a OH hodc NH,; Y 1a
CH,; X1, X2, X3 vaX41aN; va

R2 14 C;-Cg alkyl tily y duge thé bing phenyl; hodic C;-Cq xycloalkyl.

6. Hop chét theo diém 1, hop chét nay 13 hop chit c6 cong thirc (II) hodic mudi duge dung

ctia no,

NH,

COR,

(1D

trong d6 cac bién R1, R2 va Y ¢6 nghfa nhu duge x4c dinh & diém 1.

7. Hop chét theo diém 1, hop chit nay 13 hop chét c6 cong thirc (I1I) hodc mudi dwoc

dung cua no,
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NH,

R2 \/o
\ N

(IID)

trong d6 céc bién R1, R2va Y ¢ nghia nhu duge xac dinh & diém 1.

8. Hop chit theo diém 1, hop chit nay 14 hop chit c6 cong thirc (IV) hodc mudi duoc

dung cta no,

NH,
N/{/ COR,
| N
R2 /
N\
Y

av)
trong d6 cac bién R1,R2va Y c6 nghia nhu dugc xac dinh & diém 1.

9. Hop chét theo diém 1, hop chit nay 13 hop chét c6 cong thic (V) hoc mudi dugc dung

cua no;
ﬁCH,Z
N oo
| N
R2 7y
\ N

V)
trong d6 cac bién R1, R2 va Y ¢6 nghia nhu dwgc x4c dinh & diém 1; hodc
trong d6 R11a OH; Y 1a O; va
R2 1a phenyl tuy y duoc thé béng halogen, C;-Cg alkyl, C;-C¢ alkoxy; hodc
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R2 12 heteroaryl vong don hodc vong doi 5 - 10 canh chira 1 d&én 4 nguyén tir khac loai
dwoc chon tir N, O va S, heteroaryl ndy tity ¥ dugc thé bang C,-Cg alkyl tiy ¥ dwoc thé

bang halogen, xyano hodc halogen.

10. Hop chét theo diém 9, hoidc mudi duoc dung cua no; trong do:

R11a OH; Y 1a O; va R2 1a vong pyridyl tity y duoc thé bing xyano hodc halogen.

11. Hop chét theo diém 1 va/hodic mudi duoc dung ctia né, trong @6 hop chét nay duoc
chon ftur:

axit (R)-3-amino-4-(5-(4-(benzo[d]thiazol-2-yloxy)phenyl)-2H-tetrazol-2-
yl)butanoic;

axit (R)-3-amino-4-(5-(4-((5-clopyridin-2-yl)oxy)phenyl)-2H-tetrazol-2-
yl)butanoic;

axit (R)-3-amino-4-(5-(4-((5-clo-3-flopyridin-2-yl)oxy)phenyl)-2H-tetrazol-2-
yl)butanoic;

axit (R)-3-amino-4-(5-(4-(4-(oxazol-2-yl)-phenoxy)phenyl)-2H-tetrazol-2-yl)-
butanoic;

axit (R)-3-amino-4-(5-(3-(4-clophenoxy)phenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(4-(4-clophenoxy)-phenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(4-(4-flophenoxy)-phenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(4-(3-clo-4-flophenoxy)phenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(4-(p-tolyloxy)phenyl)-2H-tetrazol-2-yl)butanoic;

axit (S)-3-amino-4-(5-(3-phenoxyphenyl)-2H-tetrazol-2-yl)butanoic;

axit (S)-3-amino-4-(5-(4-(benzo[d]thiazol-2-yloxy)phenyl)-2H-tetrazol-2-
yl)butanoic;

axit (S)-3-amino-4-(5-(4-(4-clophenoxy)-phenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(3-phenetoxyphenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(4-phenetoxyphenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(4-(benzyloxy)phenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(3-(benzyloxy)phenyl)-2H-tetrazol-2-yl)butanoic;
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axit (R)-3-amino-4-(5-(4-butoxyphenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(4-(pentyloxy)phenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(3-((5-(triflometyl)pyridin-2-yl)oxy)phenyl)-2H-tetrazol-2-
yl)butanoic;

axit (R)-3-amino-4-(5-(4-((5-(triflometyl)pyridin-2-yl)oxy)phenyl)-2H-tetrazol-2-
yl)butanoic;

axit (R)-3-amino-4-(5-(3-(benzo[d]thiazol-2-yloxy)phenyl)-2H-tetrazol-2-
yl)butanoic;

axit (R)-3-amino-4-(5-(3-(3,5-diflophenoxy)phenyl)-2H-tetrazol-2-yl)butanoic;

axit (S)-3-amino-4-(5-(4-(p-tolyloxy)phenyl)-2H-tetrazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(4-(4-flophenoxy) phenyl)-1,3,4-oxadiazol-2-yl)butanoic;

axit (R)-3-amino-4-(5-(4-(4-clophenoxy) phenyl)-1,3,4-oxadiazol-2-yl)butanoic;

axit (R)-3-amino-4-(3-(4-(4-clophenoxy)phenyl)-1,2,4-oxadiazol-5-yl)butanoic;

(R)-3-amino-4-(3-(4-(4-clophenoxy)phenyl)-1,2,4-oxadiazol-5-yl)butanamit;

axit (S)-3-amino-4-(4-(4-(4-clophenoxy)phenyl)-1H-pyrazol-1-yl)butanoic; va

axit (S)-3-amino-4-(5-(4-((5-clo-3-flopyridin-2-yl)oxy)phenyl)-2H-tetrazol-2-
yl)butanoic.

12. Hop chét theo diém 11, hodc mubi duoc dung cta né, trong d6 hop chét nay la axit
(S)-3-amino-4-(5-(4-((5-clo-3-flopyridin-2-yl)oxy)phenyl)-2H-tetrazol-2-yl)butanoic.

13. Hop chét theo diém 11, hodc mudi dugc dung ctia né, trong d6 hop chét nay 1a axit

(R)-3-amino-4-(5-(4-phenetoxyphenyl)-2H-tetrazol-2-yl)butanoic.

14. Hop chét theo diém 11, hoic mudi dwoc dung ctia no, trong d6 hop chét nay 13 axit

(R)-3-amino-4-(5-(4-(4-clophenoxy)-phenyl)-2H-tetrazol-2-yl)butanoic.

15. Dugc phim chira Iwong c6 hiéu qua didu tri bénh cua hop chit theo diém bét ky trong
s6 céc diém 1 dén 14 hodc mudi duoc dung ctia né va mot hodc nhiéu chét mang dugc

dung.
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16. Ché pham két hop chira lwgng c6 higu qua didu tri bénh ciia hop chét theo didm bt ky
trong sb cac diém 1 dén 14 hozic mudi dugc dung ctia né va mot hodc nhiéu ddng hoat
chét diéu trj bénh dugc chon tir chit e ché mién dich hogc chét didu bién mién dich hoic

chat khang viém khéc, hodc chat hda tri lidu.
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