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hoac mudi dugc dung clia né. Cac hop chat nay c6 hoat tinh d6i khang thu thé
muscarin va hoat tinh cht van thu thé gidi phéng adrenalin B2. Ngoai ra, sing

ché con dé cap dén dugce pham chita cdc hop chat nay.
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Linh vue k§ thuit dwgc dé cap

Sang ché d& cap dén hop chit diamit m&i c6 hoat tinh dbi khéng thy thé
muscarin va hoat tinh chti van thy thé giai phéng adrenalin B2. Sang ché con dé cap
dén dugc phim chira cac hop chét nay, quy trinh va chit trung gian d& diéu ché cac

hop chét nay.

Tinh trang k§ thuit cia sang ché

Réi loan lién quan dén phdi, nhu bénh phdi tic nghén man tinh (chronic
obstructive pulmonary disease: COPD) va bénh hen, thudng duoc diéu trj bing thube
gidn phé quan. Vi dy, xem tai liéu, Ziedalski et al., Advances in the Management of
Chronic Obstructive Pulmonary Disease, Expert Opin. Pharmacother., (2003) 4(7),
1063-1082; Tashkin et al., The Role of Long-Acting Bronchodilators in the
Management of Stable COPD, Chest, 2004: 125; 249-259; va Donohue, Therapeutic
Responses in Asthma va COPD: Bronchodilators, Chest, 2004: 126; 125-137. Céc
thudc gidn phé quan ndy thuong duge ding bang cch x6ng st dung co ciu xéng

duoc gift bing tay.

Thudc gidn phé quan thudong duoc sir dung c6 hoat tinh d8i khang thu thé
muscarin (tirc 12 tac nhan chéng tiét axetylcholin) hodc hoat tinh chil vn thy thé giai
phéng adrenalin B2 (chit nhan adrenalin). Gan day, céc hop chét ¢6 ca hai hoat tinh
d6i khéng thy thé muscarin va hoat tinh chi van thu thé giai phéng adrenalin
(MABA) trong cing mdt phan tir di duoc béo céo. Vi dy, xem patent M§ sb
7,141,671, cép ngay 28.11.2006, patent ndy mé ta hop chét biphenyl c6 ca hoat tinh
d6i khang thu thé muscarin 14n hoat tinh cht vén thu thé giai phong adrenalin fa.

Hop chit MABA hoat tinh kép dugc mong mudn 13 s& dic biét hitu hicu dé
didu trj cac rdi loan lién quan dén phdi béi vi céc hop chit nay c6 thé dugc bao ché va

duoc dung 1am tic nhan diéu tri duy nhat, nhung khi dugc sir dung, chung tao ra su
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gisn phé quan thong qua hai kiéu tac dung khéc biét va c6 thé 14 dong van. Ngoai ra,
hop chdt MABA c6 kha niang duoc két hop v6i tic nhdn khang viém, nhu
corticosteroit d& xong (inhaled corticosteroid: ICS), dé tao ra liéu phap tic dung ba
trong mot chit xéng duy nhét chi sir dung 2 tic nhan diéu tri (MABA + ICS).

Do d6, van cin hop chit MABA md&i. Cu thé, vin cin hop chit MABA méi
ma rat hitu hidu 1am chét dbi khang thu thé muscarin 14n chét chd vén thu thé giai
phong adrenalin B2. Ngoai ra, hop chit MABA c6 khoang thoi gian tac dung kéo dai,
tirc 12 hop chét ndy tao ra sy gidn phé quéan dang ké trong it nhét khoang 24 gi¥ sau
khi dung thube béng cach xong, co thé dic biét hitu hiéu @& diéu tri mét s6 rdi loan

lién quan dén phdi khi mong muon dung tic nhan gisin phe quan mdi lan hing ngay.

Ban chit k§ thuit ciia sang ché

Sang ché dé cap dén hop chat diamit mdi ¢ ca hai hoat tinh di khang thu thé
muscarin 14n hoat tinh chti van thu thé giai phéng adrenalin p2. Cac hop chét nay gy
ra sy gidn phé quan khi duge ding cho dong vt ¢6 v bang céch xdng. Trong mét sb
truong hop, hop chét theo sang ché duogc thiy 14 c6 khoang thoi gian tac dung kéo dai,
ttrc 13 tao ra sy gisin phé quan trong it nhit khoang 24 gid sau khi dung thubc. Do d6,
hop chét theo sang ché dugc mong mudn 13 hiru hiéu va thudn loi lam tic nhan gidn

phé quan dé diéu tri cac rdi loan lién quan dén phoi.

Theo mot khia canh, sang ché dé cap dén hop chét c6 cong thie I:

R,
(Rz)b /C{ m
RY); @

trong do:

Y la nhém c6 cong thire (a):



va Y duoc gin vao vi tri 3 hodc 4 cla vong phenylen tuong ng v6i nhém -CHa-
(CR3R®)-;

X dugc chon tir -C(O)NH- va -NHC(O)-;

Ar! duge chon tir phen-1,3-ylen va phen-1,4-ylen, trong d6 nhém phenylen la
khong duoc thé hodc duge thé bang tir 1 d&n 3 phin tir thé doc 18p duoc chon tir C1.3
alkyl, -O-(C1 alkyl) va halo;

mdi R! ddc 1ap dugc chon tir C1.3 alkyl, -O-(C1.3 alkyl), hydroxyl va halo;
mdi R? ddc 1ap duoc chon tir C13 alkyl, -O-(C1 alkyl) va halo;

mdi R? dc 14p duge chon tir C13 alkyl; hozic hai nhém R? duoc lien két dé tao
thanh Ci3 alkylen, C»-3 alkenylen hodc oxiran-2,3-diyl;

mdi R* doc 1ap dugc chon tir C13 alkyl, -O-(Ci3 alkyl) va halo;
R3 duoc chon tir hydro, metyl va etyl;

RS duge chon tir hydro, metyl va etyl;

R? dugc chon tir Cy.6 alkyl;

alao,1,2hoic 3;

bla o, 1, 2 hoic 3;

clao, 1,2, 3 hoic 4,

dl1a o, 1, 2 hoic 3;

ela 0 hodc 1;

n la 0 hoéc 1;

plao0, 1,2, 3,4, 5hoic 6; v6i didu kién khi n 12 0, thi plal,2,3,4,5hoac6;
qlao, 1,2, 3,4, 5 hoic 6;

hodc muoi dugc dung cua no.
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Nhu dugc st dung & ddy, thuat ngit “hop chit c6 cong thirc I” ¢6 nghia 1a hop
chéit c6 cong thirc I hodic mubi duoc dung ctia nd; tirc 13, thudt ngtt nay cb nghia 13 hop
chét ¢6 cong thuc I & dang bazo tu do hodc ¢ dang mubi duge dung ctia né trir khi ¢

quy dinh khac.

Theo khia canh khéc, sang ché dé cap dén dugc phim chira (a) hop chit c6
cong thic I; (b) chét mang duoc dung. Khia canh nay cta sdng ché bao gém, vi du,

dugc phdm thich hop dé ding bing cich xong.

Theo khia canh khéc nita, sing ché dé cip dén duogc phém chira (a) hop chét
c6 cbng thirc I, va (b) tdc nhan khang viém steroit (vi du, corticosteroit). Thuét ngit
“tac nhan khang viém steroit” nhu dugc st dung & ddy bao gdm mudi duoc dung
va/hodc solvat clia cac tac nhén nay trir khi cé quy dinh khac. Sang ché con dé cap dén
dugc phim chira (a) hop chit c6 cbng thirc I; (b) tdc nhdn khang viém steroit; va (c)
chit mang dugc dung. Cac khia canh nay cta sang ché bao gbm, vi du, ché phdm
thich hgp dé ding bang cich x6ng. Theo phuong 4n cu thd, téc nhan khang viém
steroit la corticosteroit (vi dy, glucocorticoit), nhu fluticason propionat ho#ic solvat

cuia nd; hoac fluticason furoat hodc solvat cua né.

Theo khia canh khic nita, sing ché dé cap dén phwong phap déi khang thu thé
muscarin va phuong phép chii van thu thé giai phéng adrenalin B2 trong hé hodc miu
sinh hoc chira thy thé muscarin va thu thé giai phdng adrenalin ps, phuong phép nay
bao gém viée diéu tri hé hodc mAu sinh hoc b.%lng hop chét ¢ cong thire I. Khia canh
nay bao gdm ca cic phuong phép in vivo 14n in vitro.

Sang ché con dé cdp dén quy trinh va chét trung gian méi hitu hidu dé didu
ché hop chét c6 cong thirc I. Theo mot phuong an, sing ché dé cap dén hop chét ¢6

cong thuec 3a:

0 RY,
SO : ;
R e
N © RY), H
R"); @

3a
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hodc mubi cta né, trong d6 R* va RY doc 1ap duogc chon tir Ci4 alkyl, phenyl, va -Cj4
alkyl-(phenyl); va R* dugc chon tir Ci.4 alkyl, phenyl, -Ci4 alkyl-(phenyl) va —O-(C}-4
alkyl).

Theo khia canh khac nita, sang ché dé cap dén quy trinh didu ché hop chét c6
cdng thire I, quy trinh nay bao gdm bude khir bao vé hop chét ¢6 cong thirc 3a d& tao

ra hop chét ¢ cong thirc 1.

Céc khia canh va phuong 4n khac ciia sang ché s& dugc mo ta dudi day.
M5 ta chi tiét sang ché

Theo mét khia canh, sang ché dé cap dén hop chét c6 cong thirc I. C4c hop
chit nay chira mét hodc nhiéu tAm bat di va do dé, cac hop chét nay (va chét trung
gian ctia nd) c6 thé ton tai dudi dang hdn hop raxemic; chét ddng phan 1ap thé tinh
khiét (ttc 13, chit ddng phan d6i anh hodc chét ddng phan khéng dbi quang); hén hop
dugc lam gidu ddng phan 1ap thé va chét tuong ty khac. Hop chét bit di dugc thé
hién hodc dugc goi tén & ddy ma khong c6 hoéa hoc 14p thé x4c dinh tai tm bAt déi
dugc dy dinh bao gdm bt ky hodc tit ca cac dang bién thé ddng phén 1ap thé c6 thé
cd O tam lap thé khong xé4c dinh trir khi ¢6 quy dinh khac. Viéc md ta hodc goi tén
chit ddng phén 14p thé cu thé nghia 13 tAm 14p thé dwoc chi dinh c6 héa hoc 1ap thé
xac dinh véi diéu kién 13 lugng khong déng k& ctia chét ddng phan 1ap thé khac ciing
c6 thé ¢6 mat trir khi ¢6 quy dinh khac, mién 13 viéc sir dung hop chét duge mo ta

hodc duge goi tén khong bi loai trir khi ¢6 mit chit ddng phan l4p thé khac.

Hop chét ¢6 cong thirc I con chira vai nhém bazo (vi du, nhém amino) va do
doé, céc hop chét nay cé thé tdn tai dudi dang bazo ty do hodc ¢ cac dang mubi khéc
nhau, nhu dang mudi proton héa mot 14n hoic dang mudi proton héa hai 14n hodc hdn
hop ctia ching. TAt ca cac dang ndy duoc bao gbém trong pham vi clia sang ché, trir

khi cé quy dinh khac.

Séang ché con bao gdm hop chét c6 cong thirc I dwoe danh déu dong vi, tuc 13,
hop chét c6 cong thirc I, trong d6 nguyén tir duoc thay thé hodc duoc 1am gidu bang
nguyén tir ¢6 cling sb nguyén tir nhung khéi lugng nguyén tir khac véi khoi luong

nguyén tir ma noi tri trong tur nhién. Vi du vé cac chat dong vi ma ¢ thé duoc dua
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vao hop chét ¢6 cong thic I bao gdm, nhung khéng bi giéi han &, 2H, 3H, 'C, 13C,
l4¢, BN, 1N, 150, "0, 180, 358, 3C1, va 'SF. Puoc quan tAm cu thé 14 cc hop chit c6
cdng thirc I duoc 1am giau triti hodc cacbon-14, cic hop chit nay ¢ thé duoc sir dung,
vi du, trong céc nghién ctiru phan bd mo. Con dugc quan tAm 13 céc hop chit c6 cong
thire I duogc lam giau doteri, ddc biét 1a & vi tri chuyén hoa, cac hc_)fp chét nay duoc
mong doi 13 c¢6 d6 6n dinh chuyén héa t&t hon. Con dugc quan tAm 13 cac hop chét ¢6
cong thirc I duoc 1am gidu trong chit ddng vi phat ra positron, nhu !'C, 8F, 150 va
13N, c4c hop chét ndy c6 thé dugce sir dung, vi du, trong céc nghién ctru chup cit 16p

bang phat xa positron (Positron Emission Tomography: PET).

Ngoai ra, khi c6 thé, tit ca cac chit ddng phén cis-trans hoic E/Z (chat dong
phan hinh hoc), cac dang tautome va dang topoisomeric ctia hop chit theo sang ché

cling dwoc bao gdm trong pham vi ctia sang ché, trir khi c¢6 quy dinh khac.

Céc hop chit duoc md ta & day thuong dugc goi tén bing cch st dung chirc
ning AutoNom ctia phin mém MDL® ISIS/Draw c¢6 bén sén trén thi trudong (Symyx,

Santa Clara, California).

Céc phuong 4n ti€u bieu

Céc phin tir thé va cac gia tri sau ddy nhim dé dua ra cc vi du tidu biéu vé
céc khia canh va phwong 4n khac nhau cta sang ché. Céc gia tri tiéu biéu nay nhim
x4c dinh va minh hoa thém céc khia canh va phuong 4n nay va khong nhim loai trix
céc phuong 4n khéc hodc gidi han pham vi cla sang ché. Theo d6, viéc trinh bay gia
tri hoac phén tt thé cu thé duge wu tién khong nhdm loai trir cc gia tri hoac phén tr

thé khéc ra khoi sang ché theo bét ctr cach nao, trir khi ¢6 quy dinh dic biét khac.

Theo mdt phuong 4n, n 1a 0, va Ar! khéng c¢6 mit. Theo phuong 4n khéc, n 13

1, va Ar! c6 miit.

Theo mét phuong 4n, khi ¢6 miat, Ar! 12 phen-1,3-ylen khong dugc thé. Theo

phuong 4n khac, Ar' 14 phen-1,3-ylen duoc thé bang tir 1 dén 3 phén tir thé doc lap

~dugc chon tir C13 alkyl, -O-(C13 alkyl) va halo. Theo phuong 4n khac, Ar' 14 phen-
1,3-ylen dugc thé b%mg 1 hoac 2 ph::in ttr thé doc 1ap dugc chon tir metyl, etyl, metoxy,

flo hodc clo. Vi du tiéu biéu vé Ar' bao gém, nhung khong bi giéi han &, phen-1,3-
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ylen, 2-metylphen-1,3-ylen, 4-metylphen-1,3-ylen, 5-metylphen-1,3-ylen, 6-
metylphen-1,3-ylen, 2-metoxyphen-1,3-ylen, 4-metoxyphen-1,3-ylen, 5-metoxyphen-
1,3-ylen, 6-metoxyphen-1,3-ylen, 2-flophen-1,3-ylen, 4-flophen-1,3-ylen, 5-flophen-
1,3-ylen, 6-flophen-1,3-ylen, 2-clophen-1,3-ylen, 4-clophen-1,3-ylen, 5-clophen-1,3-
ylen, 6-clophen-1,3-ylen, 2,4-dimetylphen-1,3-ylen, 2,5-dimetylphen-1,3-ylen, 2,6-
dimetylphen-1,3-ylen, 4,6-dimetylphen-1,3-ylen, 2-clo-5-metoxyphen-1,3-ylen, va 5-
clo-2-metoxyphen-1,3-ylen. Theo phuong an cy thé, Ar! 13 phen-1,3-ylen hodc 6-
metylphen-1,3-ylen.

Theo phuong 4n khéc, Ar! 14 phen-1,4-ylen khong duoc thé. Theo phuong an
khéc nira, Ar! 1a phen-1,4-ylen duoc thé bang tir 1 dén 3 phdn tir thé doc lap duoc
chon tlr C1.3 alkyl, -O-(Ci3 alkyl) va halo. Theo phuong 4n khac, Ar! 1a phen-1,4-ylen
duoc thé béng 1 hoac 2 phén tir thé doc lap duoc chon tir metyl, etyl, metoxy, flo hodc
clo. Vi du tiéu bidu v& Ar! bao gbm, nhung khong bi giéi han &, phen-1,4-ylen, 2-
metylphen-1,4-ylen, 3-metylphen-1,4-ylen, 5-metylphen-1,4-ylen, 6-metylphen-1,4-
ylen, 2-metoxyphen-1,4-ylen, 3-metoxyphen-1,4-ylen, 5-metoxyphen-1,4-ylen, 6-
metoxyphen-1,4-ylen, 2-flophen-1,4-ylen, 3-flophen-1,4-ylen, 5-flophen-1,4-ylen, 6-
flophen-1,4-ylen, 2-clophen-1,4-ylen, 3-clophen-1,4-ylen, S5-clophen-1,4-ylen, 6-
clophen-1,4-ylen, 2,3-dimetylphen-1,4-ylen, 2,5-dimetylphen-1,4-ylen, 2,6-
dimetylphen-1,4-ylen, 3,5-dimetylphen-1,4-ylen, 2-clo-5-metoxyphen-1,4-ylen, va 5-
clo-2-metoxyphen-1,4-ylen.

Theo phuong 4n cu thé, Ar' 1a phen-1,3-ylen, phen-1,4-ylen hodc 6-
metylphen-1,3-ylen.

Theo cac phuong an riéng biét, p 12 0, 1, 2, 3, 4, 5 hodc 6; véi diéu kién la p
khong thé 13 0 khin 13 0. Ngoai ra, theo mdt phuong 4n, khi n 14 0 va X 1a -NHC(O)-,
thi p thudng khéng phai 1a 1. Cdc nhém —(CHz),— tidu biéu bao gdm —CHs—, —(CHa2)>—
, /(CH2)3—, — (CH2)4—, —(CH2)5—, va ~(CHa2)s—. Theo phuong an cu thé, p1a 0, 1, 2, 3,

hoéc 4.

Theo cac phuong 4n riéng biét, q1a 0, 1, 2, 3, 4, 5 hodc 6. Cac nhém —(CHz)q—
tiéu bidu bao gdm —CHz—, (CH2)—, (CH2)s—, — (CH2)4—, —(CHz)s—, va —(CHa)s—.
Theo phwong 4n cu thé, q 13 0, 1 hosc 2.
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Theo mét phuong 4n, X 14 -C(O)NH-. Theo phuong 4n khéac, X 1a -NHC(O)-.

Theo phuong 4n cu thé, Y tao thanh nhém c6 cong thic: —(CH2)p—X—(CH2)q—,

trong d6 X, p va q nhu duge x4c dinh & day. Céc vi du tidu biéu bao gom:
—(CH2),—C(O)NH—(CHa)4—; va
—(CH2),~NHC(O)—~(CHz)q—

Theo phuong 4n cu thé khac, Y tao thanh nhém cé cong thire: (CH2)p—X—,

trong d6 X va p nhu dugc xé4c dinh & ddy. Cac vi du tiéu biéu bao gdm:
—(CH2),—C(O)NH—; va
—(CH2),~NHC(O)-.

Theo phuong 4n cu thé khac, Y tao thanh nhém c6 cong thirc: —Ar'— (CHz)y—
X~ (CHa2)¢—, trong d6 Ar!, X, p va q nhu duge xac dinh & ddy. Céac vi du tiéu biéu bao

gbm:
—(phen-1,3-ylen)—(CH2),—C(O)NH—(CH2)q—;
—(phen-1,3-ylen)~(CH2),~NHC(O)—~(CHa2)q—;
—(phen-1,4-ylen)—(CH>),—C(O)NH—(CH2)q—; va
—(phen-1,4-ylen)—(CH2),~NHC(O)—(CH2)¢—;

trong d6 nhém phen-1,3-ylen hodc phen-1,4-ylen 14 khong dugc thé hodc dugc thé
nhu dugc xac dinh & day.

Theo phuong an cu thé khac, Y tao thanh nhém c6 cong thirc: —Ar'~(CH),—

X~, trong d6 Ar!, X va p nhu duge x4c dinh & day. Cac vi du tiéu biéu bao gdm:
—(phen-1,3-ylen)— (CH2),—C(O)NH-;
—(phen-1,3-ylen)- (CH2),~NHC(O)—;
—(phen-1,4-ylen)— (CHz),—C(O)NH—; va
—(phen-1,4-ylen)- (CH2),~NHC(O)—;

trong d6 nhom phen-1,3-ylen hodc phen-1,4-ylen la khéng duoc thé hodc dugc thé
nhu dugc xac dinh ¢ day.
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Theo phuong 4n cu thé khéc, Y tao thinh nhém c6 cong thirc: —Ar'-X—
(CHa)q—, trong d6 Ar!, X va q nhu dugc xac dinh & day. Cac vi du tiéu biéu bao gbm:

—(phen-1,3-ylen)-C(O)NH—(CHz2)q—;
—(phen-1,3-ylen)-NHC(O)—~(CH2)q—;
—(phen-1,4-ylen)-C(O)NH—(CH2)q—; va
—(phen-1,4-ylen)-NHC(O)—~(CHz2)q—;

trong d6 nhém phen-1,3-ylen ho#ic phen-1,4-ylen 13 khong duoc thé hodc dugc thé
nhu dugce x4c dinh & day.

Theo phuong an cu thé khac, Y tao thanh nhém cé cOng thirc: —~Ar'-X—, trong ‘
d6 Ar! va X nhu dugc xac dinh & ddy. Cac vi du tiéu biéu bao gém:

—(phen-1,3-ylen)-C(O)NH—;

—(phen-1,3-ylen)-NHC(O)—;

—(phen-1,4-ylen)-C(O)NH—; va

—(phen-1,4-ylen)-NHC(O)—;
trong d6 nhém phen-1,3-ylen hodc phen-1,4-ylen 13 khong duoc thé hodc dugc thé
nhu dugc xac dinh & day.

Theo mdt phuong 4n, Y dugc gén vao vi tri 3 clia vong phenylen tuong ng
v6i nhém -CH,-(CRR®)e-. Theo phuong 4n khéc, Y dugc gén vao vi tri 4 cua vong
phenylen twong (mg véi nhém -CHa-(CRR®).-.

Theo mdt phuong 4n, a 1a 0, va R! khong c6 mit. Theo cic phuong 4n riéng
biét khéic, a 1a 1, 2 hoic 3, tirc 13, mdt, hai hodc ba nhém R! ¢6 mit & vi tri ¢ sin bat
ky cia vong phenyl ma R! dugc gén vao d6. Vi dy, khiala 1, R! ¢4 thé & vi tri 2-, 3-,
4-, 5- hodc 6- ciia vong phenyl ma R! duoc gén vao d6; khi a 1a 2, cac nhém R! c6 thé
& vi tri 2,3+, 2,4-, 2,5-, 2,6-, 3,4-, hodc 3,5- clia vong phenyl ma R! dugc gén vao do;
va khi a 13 3, cac nhém R! ¢6 thé & vi tri 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6-, hoic

3,4,5- ctia vong phenyl ma R! duoc gén vao do.

-10-
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Theo mdt phuong 4n, khi c6 mit, mdi R! doc 1ap duge chon tir Ci.3 alkyl, -O-
(C1 alkyl), hydroxyl va halo. Theo phuong 4n khéac, mdi R! doc 1ap duoc chon tix Ci-
3 alkyl, -O-(C13 alkyl), va halo. Theo phuong 4n khic, mdi R! doc 14p dwoc chon tix

metyl, etyl, metoxy, flo, clo va brom.

Theo mét phwong 4n, b 1a 0, va R? khong c¢6 mit. Theo cic phuong 4n riéng
biét khac, b 1a 1, 2 hodc 3, tirc 13, mot, hai hodc ba nhém R? ¢é mit & vi tri c6 sin bat
ky ctia vong phenylen ma R? dugc gin vao d6. Vi dy, khi b 13 1, nhém R2 ¢6 thé & vi
tri 3-, 4-, 5- hodic 6- cia vong phen-1,2-ylen ma R? dugc gin vao d6; khi b 1a 2, cac
nhém R2 ¢6 thé & vi tri 3,4-, 3,5-, 3,6-, 4,5-, 4,6-, hodc 5,6- cuia vong phen-1,2-ylen
ma R? dugc gfm vao d6; va khi b 13 3, cac nhém R2 ¢6 thé & vi tri 3.4,5-, 3,4,6-, hoic

4,5,6-ctia vong phen-1,2-ylen ma R? duoc gén vao dé.

Theo mdt phuong 4n, khi ¢6 mit, mbi R? doc 18p dugc chon tir Ci3 alkyl, -O-
(Ci3 alkyl), va halo. Theo phuong 4an khac, mdi R? déc 1ap duoc chon tir halo. Theo

phuong én khac, mdi R? d6c 1ap duoc chon tir metyl, etyl, metoxy, flo, clo va brom.

Theo mét phuong 4n, ¢ 1a 0, va R khong c6 mit. Theo céc phuong 4n riéng
biét khéc, ¢ 14 1, 2, 3 hoiic 4, tic 13, mdt, hai, ba hosic bén nhém R3 ¢6 mit & vi tri ¢6

sin bat ky ctia vong piperidin-1,4-yl ma R? duoc gin vao do.

Theo mdt phuong an, khi c6 mit, mdi R* doc 1ap dugc chon tir Cy.3 alkyl.
Theo phuong 4n khac, mdi R® 1a metyl. C4c nhém R? tidu biéu bao gém metyl, etyl, 7-

propyl va isopropyl.

Theo phwong 4n khac, hai nhém R3? duoc lién két dé tao thanh Ci alkylen
hodc Cz3 alkenylen ho#c oxiran-2,3-diyl. Cac nhém tiéu bidu bao gém -CHa-,
-CH,CH:-, -CH=CH-, -CH2CH,CH>-, va -CH,CH=CH-. Vi du, hai nhém R? & vi tri 2
va 6 trén vong piperidin c6 thé dugc lién két d tao thanh cu ndi etylen (tic 13, vong
piperidin va céé nhém R3 tao thanh vong 8-azabixyclo[3.2.1]octan); hodc hai nhém R3
& vi tri 1 va 4 trén vong piperidin ¢6 thé duoc lién két dé tao thanh ciu nédi etylen (tlrc
13, vong piperidin va cac nhém R tao thanh vong 1-azabixyclo[2.2.2]octan); hoic hai
nhém R3 & vi tri 2 va 6 trén vong piperidin c6 thé duoc lién két dé tao thanh ciu ndi

etylenylen (trc 13, vong piperidin va cdc nhém R3 tao thanh vong 8-
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azabixyclo[3.2.1]oct-6-en). Theo phuong 4n nay, cac nhém R3 nhu dugc xac dinh &

day cling c6 the c6 mat.

Theo phuong 4n khéc nita, hai nhém R? dugc lién két dé tao thanh nhém
oxiran-2,3-diyl. Vi dy, hai nhém R? & vi tri 2 va 6 trén vong piperidin c6 thé duge lién
két dé tao thanh vong 3-oxatrixyclo[3.3.1.0>*]nonan. Theo phuong 4n ndy, cic nhém

R3 khac nhu duge xac dinh & day ciing c6 thé c6 mit.
Theo médt phuong 4n, d 14 0, va R* khong c6 mit.

Theo céc phuong an riéng biét khac, d 1a 1, 2, hodc 3, tirc 1a, mdt, hai hoic ba
nhém R* c6 thé dugc lién két & vi tri c6 sin bét ky ctia vong phenylen ma R* dugc gén
vao d6. Vidy,khidla 1l vayY duogce ga"m vao vi tri 3 clia vong phenylen, nhém R* ¢
thé & vi tri 2-, 4-, 5- hodc 6- cla vong phen-1,3-ylen ma R* duoc gén vao dugce. Khi d
121 va Y duoc gin vao vi tri 4 cla vong phenylen, nhém R* ¢6 thé &, vi du, vi tri 2-,

3-, 5- hoic 6- clia vong phen-1,4-ylen ma R* dugc gén vao do.

Khi d1a2 vaY dugc gén vao vi tri 3 ctia vong phenylen, cic nhém R* c6 thé
&, vi du, vi tri 2,4-, 2,5-, 2,6-, 4,5-, 4,6-, hodc 5,6 cua vong phen-1,3-ylen ma R* duoc
gén vao d6. Khid 12 va Y duoc gin vao vi tri 4 cla vong phenylen, cac nhém R* ¢c6
thé &, vi du, vi tri 2,3-, 2,5-, 2,6-, 3,5-, 3,6-, hodc 5,6- cla vong phen-1,4-ylen ma R*

dugc gan vao do.

Khi d1a 3 va Y dugc gin vao vi tri 3 cua vong phenylen, cac nhém R? ¢6 thé
&, vi dy, vi tri 2,4,5-, 2,4,6-, 2,5,6-, hodc 4,5,6 clia vong phenylen ma R* duogc gén vao
d6. Khi d 1a 3 va Y dugc gén vao vi tri 4 ctia vong phenylen, cac nhém R? ¢6 thd &, vi

du, vi tri 2,3,5-, 2,3,6-, 2,5,6-, hodc 3,5,6 ctia vong phenylen ma R* dugc gén vao do.

Theo mot phuong an, khi cé mit, mdi R* doc 1ap duogc chon tir Ci3 alkyl, -O-
(C13 alkyl), va halo. Theo phwong 4n khéc, mdi R* ddc 1ap duge chon tir metyl, etyl,
metoxy, flo, clo va brom. Theo phuong an cu thé, R* dwoc chon tir metyl, metoxy, clo
va flo. Theo phuong an cu thé khac, d 14 2, va mdi R* 1a metyl. Theo phuong an cu thé

khac nita, d 1a 2, va mdt R* 1 metoxy, va R* con lai 13 clo.

Theo mdt phuong 4n, € 1a 0, va -CRR- khong c6 mit. Theo phuong an khéc,

elal.
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Theo mét phwong 4n, khi c6 mat, R® 14 hydro. Theo phwong 4n khéc, R’ 1a
metyl. Theo phuong 4n khéc nita, R’ 12 etyl.

Theo mét phwong 4n, khi c¢6 mit, R® 1a hydro. Theo phuong 4n khac, R® 14
metyl. Theo phuong 4n khéc nita, R® 12 etyl. Theo phuong 4n cu thé, RS 14 hydro, va
R’ 12 hydro ho#c metyl. Theo phwong 4n cu thé khac, R® va RS déu 1 metyl.

Khi R’ # RS, nguyén tir cacbon ma R® va R® gén vio d6 1a bat dbi. Theo mot
phuong 4n, tAm 14p thé ndy c6 cdu hinh (R). Theo phuong 4n khéc, tAm l4p thé nay c6
cau hinh (S). Theo céc phuong 4n cu thé, nhém —CHa-(CR5RS)e- duge chon tir —CHy-,
-CH,CHa-, -CH,C*H(CH3)-, trong d6 C* c6 cAu hinh (R), cdu hinh (S) hoic la

raxemic.

Theo mdt phuong an, R* duge chon tir Ci.6 alkyl. Theo phuong 4n khéc, R? 1a
C14 alkyl. Theo phuong 4n khéc nita, R? 14 C1.3 alkyl. Cac nhém R? tiéu biéu bao gdm
metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, zert-butyl, n-pentyl va n-
hexyl. Theo phwong 4n cu thé, R? 13 metyl.

Theo mdt phuong 4n, hop chét c6 cong thire I 14 bazo ty do. Theo phuong an

khéc, hop chit c6 cong thirc I 1a dang mudi mono. Theo phuong an khéc nita, hop

chét c6 cong thuc I 13 dang mudi hai 13n.

Phan nhém phu tiéu biéu

Céc cong thitc va nhém phu sau ddy dugc du dinh dé dua ra vi du tiéu biéu vé
céc khia canh va phuong 4n khéc nhau cta sang ché va nhu thé, ching khéng nhim
lam loai trir cac phuong 4n khic hodc 1am giéi han pham vi cta cdc phuong 4n hoiic
ctia sang ché, trir khi c6 quy dinh khic.

Phuong 4n cu thé ciia sang ché dé cép dén hop chét c6 cong thirc Ia:

R,

Hioﬂ“zﬂm
J

Ia

Iz
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tirc 13, hop chit c6 cong thitc I trong d6 a, b va ¢ 13 0 (tire 13, R!, R? va R3 khong c6
mit), RS 13 hydro, va R%, R%, R%, Y, d va e nhu dugc xac dinh & ddy, hosc mubi dugc

dung cua no.

Phuong 4n cy thé khac dé cip dén hop chit ¢ cong thie Ib:

0 R,
SUSS AR aaE
oo ¥ )

tire 13, hop chit c6 cong thirc I trong d6 a, b, ¢ va e 1a 0 (tirc 14, R, R2, R3 va CRSRS

Ib

khéng c6 mat), va R%, R% Y va d nhu dugc xac dinh & déy, hoic mudi duoc dung cuia

no.

Phuong 4n cu thé khac dé cap dén hop chét c6 cong thic Ic:

0 R,
/\/M R®
QA7
N/U\O R® N

H

Ic

tirc 14, hop chat cé cong thire I trong d6 a, b va ¢ 14 0 (tic 13, RY, R? va R3 khong c6
mat), R® 12 hydro, e 1a 1, va R% R%, R? Y va d nhu dugc x4c dinh & ddy, hodc muébi

dugc dung ctia no.

Phuong 4n cy thé khac d& cap dén hop chét ¢6 cong thuc II:
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R,
o) N/\/[LN—(CHz)p)J\N
J ke "
N (0]

H

II

tirc 13, hop chét ¢ cong thirc I trong d6 a, b, ¢ va e 1a 0 (ttc 13, RY, R2, R3 va CRSR®
khong c¢6 mdt), Y tao thanh nhém c6 cong thirc: -(CH2),-C(O)NH-, va R, R?, d va p
nhu dugc xac dinh & ddy, hoic mubdi duge dung cta nd.

Theo phuong 4n cy thé vé hop chét c6 cong thire II, R? 14 metyl; p 1a 3 hodc 4;
va d1a 0, 1 hogc 2; va mdi R* doc 1ap duoc chon tir metyl; metoxy, clo va flo.

Theo phuong 4n cu thé khac v& hop chit c6 cong thirc II, R? 1a metyl; p 1 4;
va d 13 0, 1 hodc 2; va mbi R* doc 1ap dugc chon tir metyl; metoxy, clo va flo. Nhu
dugc thé hién trong Bang ITI, tAt ca cac hop chét theo phuong an nay dugc thir nghiém
trong tht nghiém Einthoven trén chudt nhét (100pg) ¢ tic dung bao vé phé quan

trong 24 gio.

Phuong 4n cu thé khac dé cap dén hop chét c6 cong thire I1I:

(R,
1 L
0 R

I

tirc 13, hop chét c6 cong thirc I trong d6 a, b va ¢ 12 0 (tic 13, R!, R? va R khong ¢
mit), R® 12 hydro, e 1a 1, Y tao thanh nhém cé cong thirc: —(CHz2),-NHC(O)-(CHa)¢-

vaR* R3 R? d, p va q nhu dugc x4c dinh & day, hodc mubi duoc dung cta né.
s N7, pvaq ; Yy
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Theo phuong 4n cu thé vé hop chét ¢6 cong thire 11, R? 1a metyl; p 1a 3 hodc
4;qla1; R 1a metyl; vadlao.

Theo phuong 4n khac, sang ché @& cap dén hop chét c6 cong thuc IV:

RY,

/(é\/Ri
H
(CH,) N
P

0

v

tirc 13, hop chat ¢6 cong thirc I trong d6 a, b va ¢ 1a 0 (tic 13, R!, R? va R3 khong c6
mat), RS 1a hydro, e 1a 1, Y tao thanh nhém c6 cong thirc: —Ar!'-(CH2),-C(O)NH-
(CHaz)q-, Ar' 14 phenyl-1,4-en, va R%, R% R?, d, p va q nhu duoc xé4c dinh & day, hodc

muoi duge dung cia nd.

Theo phwong 4n cu thé vé& hop chit c6 cong thic IV, R* la metyl; pla 1; qla 1
hozc 2; R® 12 hydro hodc metyl; d 1a 0 hogc 1; va R* dugc chon tir metyl; metoxy, va
flo.

Theo phuong 4n khéc, sang ché dé cap dén hop chét co cong thirc V:

v

tirc 13, hop chét c6 cong thic I trong d6 a, b va ¢ 1a 0 (tirc 13, RY, R? va R® khong c6
mat), R® 1a hydro, ¢ 1a 1, Y tao thanh nhém c6 cong thirc: —Ar'-C(O)NH-, Ar! la ‘
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phenyl-1,3-en, va R%, R%, R?, va d nhu duoc xac dinh & ddy, hoic mudi duge dung cua

no.

Theo phuong 4n cu thé v& hop chit c6 cong thirc V, R? 13 metyl; RS 1 hydro
hozic metyl; d 13 0, 1 ho#ic 2; va mdi R* dc lap duge chon tir metyl; metoxy, clo va
flo.

Phuong an cu thé vé hop chét c6 cong thirc I 1a cac hop chét trong déa,bvac
1a 0 (te 13, RY, R? va R?® khong c6 mit), R? 1a metyl; va (Ar')n, (CH2)p, X, (CHz)q,
(R*)4 (va vong phenylen ma né duoe gén vao d6), va —CH(CRRS)e- nhu duoc xac

dinh trong Bang I:
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Bang I
j 1<R‘)d R RS
ID (Ar'n (CH)p X (CHz)q an \/M
I-1 (CH2s | C(O)NH ;_@: CH.
-2 (CH); | C(O)NH “aCE CHa
I-3 (CHa)3 C(O)NH HsC—OE CH»
I-4 (CHa); C(O)NH EO‘CHa CH>
I-5 (CH2s | C(O)NH HeCE CHa
CH,
I-6 (CH23 | C(O)NH C'z | CHa
O—CH,
I-7 - (CHy)s C(O)NH - ; (CH2)
I-8 (CHz); | C(O)NH 5@: (CHz)2
19 (CH)s | C(O)NH (CHz)
CH,
I-10 - (CH2s | C(O)NH S \/CHK
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(R, RS RS
D | (Arf) | (CHy), X (CHy), \/(XF
I-11 (CHy); | NHC(O) CH, ; \)C”\
I-12 (CHz)s | NHC(O) CH» ; v“&
I-13 (CHz)s | NHC(O) CH» ; 3&
I-14 (CH2)s | C(O)NH : O : CH,
I-15 (CH2)4 C(O)NH HsCE CH»
I-16 (CH2)s | C(O)NH HaC—OE CH,
I-17 (CHa)s C(O)NH EO‘CHs CH»
I-18 (CHa)s C(O)NH HaCE CH:

CH,
I-19 (CH2)s | C(O)NH CIE CH,

O—CH,
I-20 (CHy)+ | C(O)NH > (CHz2)2
I-21 (CH2)s | C(O)NH E‘Q‘ (CHz)2
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jimﬁd R RS
ID (Arn (CHa), X (CHz)q \/M
1-22 (CHy)s | NHC(O) CH, ; \)CH\
I-23 (CH2)+ | NHC(O) CH, ; \:‘L“
1-24 (CH2)s | NHC(O) CH> ; \HC/'L
1-25 ; C(O)NH :@: CH:
1-26 > C(O)NH ;@.: CH>
H,C
1-27 / C(O)NH HsCE CH,
1-28 > C(O)NH HaCE CH;
H,C
1-29 ; C(O)NH HaC“OE CH;
1-30 > C(O)NH ”sCE CHa
CH,
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S 3
N S
~ s

ID (Arhn (CHa)p X (CHaz)q

I-31 > C(O)NH - CIE CH,
| O—CH,

132 ; - C(O)NH - ; (CHa),

1-33 > - C(O)NH ; (CHy),
H,C

I-34 > C(O)NH - E—Q-a (CHa),

I-35 > - C(O)NH - p@—e (CHa),
H,C

1-36 > C(O)NH - \)cH\

1-37 > C(O)NH - \)CH\
H,C

138 ; [ comm | - § 'y

1-39 > - C(O)NH - > HC,
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ID

(Arha

(CHz2)p

(CHz2)q

P
A
>
e
a

Py
o A

I-40

C(O)NH

CH,

I-41

I
%
(@]

\©\, @\,
/ /
1 .
. /

C(O)NH

CH,

I-42

C(O)NH

1-43

C(O)NH

1-44

C(O)NH

CH:

I-45

I
o5
(@]

. . @\' @\1

. / / /
/ / . s
/ ‘ ’ .

C(O)NH

CH

I-46

C(O)NH

CH>

(@]
I
&

1-47

H,C

. @\ ,
/ ,
/ ,

. /

C(O)NH

CH>

1-48

©\ !
/
/
.

C(O)NH

CH;

=B e RS I e

-

(@]

I
o
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ID

(At

(CH2)p

X

(CH2)q

E:
%

%U
)
®

1-49

C(O)NH

CH,

C(O)NH

(CHa2)2

I-59

CH>

C(O)NH

CH;

T — . : ) . Hac,,_
I-50 :_Q_: C(O)NH CH; : Q , v“i“
I-51 | , Q , C(O)NH CH; : C , \HC/HQ
1-52 > NHC(O) CH ; v?“\
I-53 > NHC(O) CH> : O : \/f”\
I-54 NHC(O) CH» J”\
e |
CH,
I-55 :_©7: C(ONH | (CHa) > \:&
I-56 s4@= C(ONH | (CHa) H,C,
1-57 :’Q" C(O)NH (CH2)2 : O : \;‘Q’*
1-58 10_! o : : : HC H
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RY, 5 o8
| 2

D (Ar)n (CHy), X (CHy)q \/M’\
1-60 > CH; C(O)NH HaCE CHa

CH,
I-61 > CH: C(O)NH C'z CH;

0—CH,
1-62 > CH, C(O)NH > (CHa)
I-63 ; CHz C(O)NH --- ; < > ; (CHz)2
1-64 | | Q : CH, C(O)NH CH> s Q : (CHa),
1-65 | Q , CH C(O)NH CH ; (CHa),
1-66 | | C g CH; C(O)NH CH> s Q : \jH\
1-67 | D , CHa C(O)NH CH> > \)CH\
1-68 | | Q , CH; C(O)NH CH; > v“‘i“
1-69 | | Q , CHa C(O)NH CHa ; e,
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R, 5 RS
ID | (A | (CH, X (CHz)q : \/M
170 | : CH, C(O)NH CH, \)CH\
= e | 7
71 | Q , CH, C(O)NH CH, H,G > \)C”\
I-72 | .| CHaz C(O)NH CHy J“\
CH,
173 |, O : CH, C(O)NH CHa \/t
— & T
74 |, O e CH: NHC(O) CH, ; CH,
I-75 E—@—i CH, NHC(0) CHa ; O : CH,
176 | . D .| CHa NHC(0) CH, ; (CHa),
-77 | , O , CH, NHC(O) CH, > v?”\
1-78 ,_@7: CH, NHC(0) CH, > VHCC
79 | Q : CH; NHC(0) CH, > R,
1-80 5_©-= CH; NHC(O) CH; : Q , \)‘3“\
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jimﬁd R RS
ID (Arh), (CHa)p X (CH2)q Y| \/M
I-81 ,O: CH, NHC(0) CH, \)C“\
CH,
[ | cm [ NHC©) | o ; 'l
' ' § O\ J ‘I,"
CH,
1-83 5@, CH, NHC(0) CH "e,
CH,
1-84 :‘Q,: CH, NHC(O) CH, J“\
1-85 E‘Q: CH; C(O)NH | (CHa) ; \j“\
1-86 :@: CH; C(O)NH | (CHa) ; v“ﬂ
7 [ G| CON | (Gl ;
1-88 :‘Q—: CH, C(O)NH | (CHy) ,@: \/T“\
1-89 s-Q= CH> CONH | (CHz): | C : A,
1-90 "@”’ CHa C(O)NH | (CHa) "@" \iﬂ
1-91 :@: CH; NHC(0) | (CHa) ; \j“\
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jimﬁd RS RS

ID (Arn (CHa), X (CHa)q \/M\

1-92 ,@, CHa NHC(O) | (CHa) ; \;&

1-93 ,@: CH: NHC(0) | (CHa) e,

1-94 :_Q, CH, NHC(0) | (CHa) ; \)C”\
Hsc—o

1-95 ;_@_, CHz NHC(0) | (CHa) ; \/CHK

F
1-96 "@f’ (CHz) | NHC(O) CH, ; CH;

Céc hop chét duoc néu trong Bang I ¢6 thé & dang bazo trr do hodic ¢6 thé &

dang mu6i dugc dung clia nd. Duogc dic biét quan tdm la cac hop chat cia Bang I ma

thé hién tac dung bao vé phé quan 24 gid sau khi ding thubc bing cach x0ng, vi duy,

nhu dugc xéc dinh trong thir nghi€ém Einthoven.

Dinh nghia

Khi m6 t4 sang ché bao gom céc khia canh va phuong 4n khac nhau cta sang

ché, céc thuét ngit sau c6 ¥ nghia nhu dwogc xac dinh duéi day, trir khi ¢6 quy dinh

khac.

Thuét ngit & dang sb it ciing bao gdm ca dang sb nhiéu twong ung, trir khi c6

quy dinh khac.
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Thuit ngit “alkyl” c6 nghia 1a nhém hydrocacbon no héa tri mot, nhém nay c6
thé 1a mach théng hodc mach nhanh. Trir khi ¢6 quy dinh khac, cdc nhém alkyl nay
thuong chira tir 1 dén 10 nguyén tir cacbon. Nhém alkyl tiéu biéu bao gdm, vi dy,
metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, n-
hexyl, n-heptyl, n-octyl, n-nonyl, n-dexyl va cac nhém tuong tu khac.

Khi mot sb nguyén tir cacbon cu thé duoc chi dinh cho mdt thut ngit cu thé,
thi s nguyén tir cacbon duge thé hién phia trude thudt nglt. Vi dy, thuat ngit “Ci-3
alkyl” c6 nghia 13 nhém alkyl cé tir 1 dén 3 nguyén tir cacbon trong d6 nguyén tir
cacbon & cdu hinh chép nhén duoc vé& mit hoa hoc bét ky, bao gém ¢4 cdu hinh mach

thing hoic mach nhénh.

Thuét ngit “alkylen” c¢6 nghia 1a nhém hydrocacbon no héa tri hai ma cé thé
la mach théng hodc mach nhdnh. Trir khi ¢6 quy dinh khac, cdc nhém alkylen nay
thuong chira tir 1 dén 10 nguyén tir cacbon. Nhém alkylen tidu biéu bao gdm, vi duy,
metylen, etan-1,2-diyl (“etylen”), propan-1,2-diyl, propan-1,3-diyl, butan-1,4-diyl,
pentan-1,5-diyl va cdc nhom tuong ty khéc.

Thuét ngft “nhém bao vé amino” c6 nghia 13 nhém bao vé thich hop dé ngin
chin cic phan tng khéng mong mudn & nhém amino. Céc nhém bao vé amino tiéu
biéu bao gdm, nhung khong bi gi6i han &, tert-butoxycarbonyl (BOC), trityl (Tr),
benzyloxycarbonyl (Cbz), 9-florenylmetoxycarbonyl (Fmoc), | benzyl, formyl,
trimetylsilyl (TMS), tert-butyldimetylsilyl (TBS), va cac nhém tuong tu khéc.

Thudt ngit “nhém bao vé carboxyl” c6 nghia 13 nhém bao vé thich hop dé
ngin chin cac phan ng khong mong mudn & nhém carboxyl (tic 13, -COOH). Nhém
bao vé& carboxyl tiéu biéu bao gém, nhung khong bi giéi han &, este, nhu metyl, etyl,
tert-butyl, benzyl (Bn), p-metoxybenzyl (PMB), 9-florenylmetyl (Fm), trimetylsilyl
(TMS), tert-butyldimetylsilyl (TBS, TBDMS), diphenylmetyl (benzhydryl, DPM) va
cac nhom tuwong tu khéc.

Thuit ngtt “halo” c¢6 nghia 1a flo, clo, bromo, va iodo.

Thuét ngr “nhém bao vé hydroxyl” cé nghia la nhém bao vé thich hop dé

ngin chin cac phan tmg khéng mong mudn & nhém hydroxyl. Nhém bao vé hydroxyl

-28-



23115

tiéu biéu bao gdm, nhung khong bi giéi han &, cidc nhém silyl bao gdm cac nhém
tri(Cis alkyl)silyl, nhu trimetylsilyl (TMS), trietylsilyl (TES), fert-butyldimetylsilyl
(TBS) va céc nhém twong tw khac; este (cic nhém axyl) bao gém céc nhém Ci
alkanoyl, nhu formyl, axetyl va cidc nhém twong tu khac; cidc nhém arylmetyl, nhu
benzyl (Bn), p-metoxybenzyl (PMB), 9-florenylmetyl (Fm), diphenylmetyl
(benzhydryl, DPM) va cdc nhém tuong tu khac. Ngoai ra, 2 nhém hydroxyl ciing c6
thé dugc bao vé dudi dang nhoém alkyliden, nhu prop-2-ylidin, duge tao thanh, vi duy,

bang phan tmg v&i keton, nhu axeton.

Thuét ngft “nhém rdi chuyén” cé nghia 13 nhém chirc hodc nguyén tlr ma co
thé duoc thay thé bang nhém hodc nguyén tir khac trong phan tmg thé, nhu phéan tmg
thé 4i nhan. Vi dy, c4c nhém rdi chuyén tiéu biéu bao gdm, nhung khéng bi gi6i han
¢, cac nhom clo, bromo va iodo; cdc nhoém este sulfonic, nhu mesylat, tosylat,
brosylat, nosylat va cic nhém tuong tu khic; va cdc nhém axyloxy, nhu axetoxy,

trifloaxetoxy va cac nhom twong tu khac.

Thuét nglt “micron héa” hodc “dang dugc micron hda” ¢ nghia 1a hat trong
d6 it nhat khoang 90% sb hat c6 duong kinh nhé hon khoang 10pum, trir khi ¢6 quy
dinh khac.

Thuit ngit “mubi dugc dung” cé nghia 13 mudi ma duoc chép nhan dé dung
cho bénh nhan hoic dong vat c6 v, nhu ngudi (vi du, mubi cé d6 an toan chép nhin
duoc cho dong vat ¢ v ddi véi ché do lidu da cho). Mubi duge dung tidu biéu bao
gém mudi cla céc axit axetic, ascorbic, benzensulfonic, benzoic, camphorsulfonic,
xitric, etansulfonic, edisylic, fumaric, gentisic, gluconic, glucoronic, glutamic,
hippuric, bromhydric, clohydric, isethionic, lactic, lactobionic, maleic, malic,
mandelic, metansulfonic, muxic, naphtalensulfonic, naphtalen-1,5-disulfonic,
naphtalen-2,6-disulfonic, nicotinic, nitric, orotic, pamoic, pantotenic, phosphoric,
sucxinic, sulfuric, tartric, p-toluensulfonic va xinafoic, va céc axit twong tu khéc.

Thuat ngit “dan xuét duogc bao vé clia n6” c6 nghia 13 din xuit cta hop chét
cu thé, trong d6 mét hodc nhiéu nhém chic cla hop chit duoc bao vé hoéc duoc
phong bé tranh trai qua céc phan tmg khong mong mudn bing nhém bao vé hoic

nhém phong bé. Cac nhém chirc ma c6 thd dugc bao vé bao gom, vi du, nhom
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carboxy, nhom amino, nhém hydroxyl, nhém thiol, nhém carbonyl va cidc nhém
tuong tu khac. Cac nhém bao vé thich hop cho cac nhém chirc nay d3 duoc ngudi cé
hiéu biét trung binh vé linh vyc k§ thut nay biét dén nhw dwgc minh hoa trong tai liéu
cua T. W. Green and P. G. M. Wuts, Protecting Groups in Organic Synthesis, Third
Edition, Wiley, New York, 1999, va céc tai liéu tham khao dugc trich dan & day.

Thuit ngit “mubi cia nd” ¢6 nghia 1a hop chét duge tao thanh khi hydro cua
axit duoc thay thé béng mdt cation, nhu cation kim loai hodc cation hitu co va cac
cation tuong tw khéc. Vi dy, cation c6 thé & dang duoc proton hoéa ctia hop chit c6
cong thirc I, tirc 13 trong d6 mét hodc nhidu nhém amino dugc proton hoa bﬁng axit.
Théng thudong, mudi 13 mudi dugce dung, mic di mudi duoc dung nay 13 khong cin

thiét d6i véi mudi ctia hop chit trung gian ma khong dy dinh dé ding cho bénh nhan.

Thuét ngft “solvat” c6 nghia 1a phitc hodc khéi két tu dugc hinh thanh bdi mot
hodc nhidu phan tir cta chét tan, tic 1a hop chét c6 cdng thirc T hodc mubi duge dung
ctia n6, va mdt hozc nhiu phén tir cta dung moi. Céc solvat nay thuong 13 chét rin
két tinh c6 ty 1& mol cia chit tan va dung méi gan nhu ¢b dinh. Céc dung méi tiéu
biéu bao gém, vi dy, nudc, metanol, etanol, isopropanol, axit axetic vd cdc nhém

tuong tu khac. Khi dung méi 14 nudce, solvat dugc tao thanh 14 hydrat.

Thut ngft “lugng hitu higu dé diéu trj bénh” c6 nghia 13 luong du dé didu tri

bénh c¢6 hidu qua khi dugc sir dung cho bénh nhén cén diéu tri.

Thuat ngit “diéu tri” hodc “viéc didu tri” dugc dung trong ban mé ta nay cé
nghia 1a viéc diéu tri bénh hoic tinh trang bénh lién quan dén strc khoe (nhu COPD
hozc bénh hen) cia bénh nhan, nhu, ddng vat c6 vu (vi du, ngudi), bao gdm bién phéap
diéu tri bt ky trong sb céc bién phap diéu tri sau hodc su két hop céc bién phap diéu

tri nay:
(a) ngédn nglra su xuét hién cta bénh hodc tinh trang bénh lién quan dén suc
khoé, tirc 1a diéu tri phong ngtra bénh cho bénh nhén;
(b) cai thién tinh trang bénh hodc tinh trang bénh lién quan dén strc khog, tirc
12 loai trir hodc 1am thuyén giam bénh, cac rdi loan hodc tinh trang bénh

lién quan dén suc khoé ctia bénh nhén;
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(c) ngdn chdn bénh hodc tinh trang bénh lién quan dén sttc khog, tic 1a lam
chdm hodc ngin chin sy phat trién cia bénh hodc tinh trang bénh lién

quan dén strc khoé ctia bénh nhin; hoic

(d) 1am giam bét triéu chimg cta bénh hojc tinh trang bénh lién quan dén stc
khoé ctia bénh nhan.

Ngudi ¢6 hidu biét trung binh v& linh vyc k¥ thuat nay hidu tat ca cac thuat

ngit duogc st dung & ddy theo nghia théng thudng cua chung.

Quy trinh tdng hop chung

Hop cht theo sang ché, va chét trung gian cua nd, cé thé dugc didu ché theo
c4c phuong phép va quy trinh chung sau bang cach sir dung chét ban dau va chit phan
ing c6 san trén thi trudng hodc duge diéu ché thong thudong. Cac phan tir thé va bién
s6 (vidy, R, R%, Y, a, b, v.v..) dugc st dung trong céc So dd sau c6 nghia giéng nhu
nghia ctia cc phén tir thé va bién sé da duoc x4ac dinh trong ban mo ta, trir khi cé quy
dinh khéc. Ngoai ra, cac hop chat c6 nguyén tir axit hodc bazo hodc nhém chirc c6 thé
dugce sir dung hodc c6 thé dugc diéu ché & dang mudi trir khi ¢6 quy dinh khac (trong
mdt sd trudng hop, viée st dung mudi trong phan tmg cu thé s& yéu ciu chuyén héa
mubi thanh dang khéng phai 1 mudi, vi dy, bazo ty do, béng cach sir dung cac quy

trinh thong thuong trude khi thuc hién phan Gmg).

So dd 1 minh hoa quy trinh théng thuong dé didu ché hop chét c6 cong thirc I
(trong d6 R® 1a hydro):
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Sodd 1
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Cong thic I

1

(R)

trong do:
G! 12 -CHO hozc —-CH2C(O)R?; va
P! 12 nhém béo vé& hydroxyl, nhu tert-butyldimetylsilyl.

Trong quy trinh nay, hop chit 1 dugc phan tmg véi khoang tir 0,95 dén 1,5
duong luong mol hop chit 2 véi sy c6 mit ciia tac nhan khir dé thu dugc hop chét 3.
Téc nhan khtr thich hop bt ky c6 thé duge sir dung trong phan tmg ndy bao gbm, chi
nhim muc dich minh hoa, chit phan ‘mg hydrua kim loai, nhw natri bohydrua, natri
triaxetoxybohydrua, natri xyanobohydrua va cidc nhom tuong tu khéc, hodc hydro va
chét xuc tac kim loai, nhu paladi trén cacbon, va cac nhom tuwong tu khéc. Phan Gng
nay thuong duoc thuc hién & nhiét d6 nim trong khoang tir —20°C dén 30°C (vi duy,
khoéang tir 0°C dén 5°C) trong khoang tir 1 gid dén 6 gid hoic cho dén khi phan tng
gin nhu hoan thanh. Théng thudng, phan tmg nay dwgc thuc hién trong chit pha
lodng, nhu diclometan (DCM), dicloetan va cadc nhom tuong tu khac. Mot cach tuy y,
chét pha lodng c6 thé chira dung mdi protic, nhu metanol va cdc nhém tuong tw khac.
Sau khi hoan thanh phan tmg, san phdm thudmg dugc tich ra bang cach sir dung céc

quy trinh thong thuong, nhu chiét, tai két tinh, sic ky va cac quy trinh tuong tu khac.
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Theo cach khac, néu mudn, hdn hop phan tng chita hop chit 3 c¢6 thé duoc st dung

truc tiép trong bude tdng hop tiép theo ma khéng cin tach hogc tinh ché thém.

.Ho‘p chit 3 tiép d6 dugc khir bao vé dé tao ra hop chét c6 cong thire I. Céac
diéu kién cu thé dugc sir dung d& khir bao vé hop chit 3 s& phu thudc vao nhém bao
vé dugc st dung. Vi dy, khi P! 1a nhém bao v8 silyl, nhu tert-butyldimetylsilyl, tert-
butyldiphenylsilyl, diphenylmetylsilyl, di-fert-buylmetylsilyl, tert-
‘butoxydiphenylsilyl, va cac nhom tuong tu khéc (tic 13, hgp chit ¢6 cong thirc 3a nhu
dugc xac dinh ¢ déy), phan timg khir bédo vé nay thudng duoc thuc hién bing céch cho
hop chét 3 tiép xtc v6i ngudn ion florua. Theo phuong 4n cu thé, ngudn ion florua 1a
trietylamin trihydroflorua. Ngudn ion florua thich hgp khéc bao gdm tetrabutylamoni
florua, kali florua véi 18-crown-6, hydro florua, pyridin hydroflorua, va cac nhém
tuong tu khéc. Phan tmg ndy thudng dugc thyc hién & nhiét 4§ nim trong khoang tir
0°C dén 50°C, (vi dy, khoang tir 10°C dén 25°C) trong khoéng tir 24 dén 72 giv hoic
cho dén khi phan tng gin nhu hoan thanh. Théng thuong, phan Ung nay duogc thuc
hién trong chét pha lodng, nhu DCM, dicloetan va cac nhém twong tu khéc. Sau khi
hoan thanh phan ting, san phdm thudng dugc tich ra bang cach st dung céc quy trinh
thong thudng, nhu chiét, tai két tinh, sic ky va cac quy trinh tuong tu khéc.

Hop chét ¢6 cong thirc 1 thudng duge didu ché bing cach khir bao vé chét
trung gian axetal hodc ketal tuong tng. Vi dy, khi G' 14 -CHO, hop chét c6 cong thic

1 thudng dugce diéu ché bing cach khir bao vé chét trung gian c6 cOng thuc 4a:

R )a
(Rz)b /Q —@/

wd

trong d6 P22 va P2 doc 14p duoc chon tir Cis alkyl, hodc P2 va P® duge lién két dé
tao thanh Cj.¢ alkylen, thuong 1a Ca.4 alkylen.

-33-



23115

Tuong tw, khi G! 1a ~CH,C(O)R?, hop chét c6 cong thiic 1 thudng duge didu

ché bing c4ch khir bao vé chit trung gian c6 cong thic 4b:

<R2>b /Q ‘E;%Rs
R"); @ 4b

trong d6 P32 va P d6c 1ap duoc chon tir Ci.6 alkyl, hodic P3 va P3® duoc lién két dé

O—

tao thanh Cy.¢ alkylen, thuong la Co.4 alkylen.

Viéc khir bdo vé hop chit 4a hoic 4b thuong duge thuc hién bing cach cho
hop chét 4a hodc 4b phan tmg véi nude axit dé thity phan nhém axetal hodc ketal va
tao ra hop chét aldehyt hoic keton tuong (g 1. Axit thich hop bt ky c6 thé duoc sir
dung trong phan tmg ndy bao gdm, vi du, axit clohydric, axit sulfuric, axit
metansulfonic, axit p-toluensulfonic va céc axit twong tw khac. Phan ting thiy phan
thuong duoc thuc hién & nhiét d6 ndm trong khoang tir 0°C dén 30°C (vi du, khoang
tir 20°C dén 25°C) trong khoang 1 gio dén 6 gid hodc cho dén khi phan Umg gin nhu
hoan thanh. Thong thuong, phan Uing nay dugc thyc hién trong chét pha lodng, nhu
metanol, etanol, isopropanol, diclometan/etanol, axetonitril va cac chét tuong tu khac.
Sau khi hoan thanh phan tmg, san phim thudng duogc tach ra bang cach sir dung cac
quy trinh thong thudng, nhu chiét, tai két tinh, sic ky va céc quy trinh tuong tu khéc.
Theo céach khic, hdn hop phan tng chira hop chét 1 ¢6 thé duoc st dung truc tiép
frong bude tdng hop tiép theo.

Hop chat c6 cong thirc 4a hodic 4b thuong duge didu ché bang céch két hop
hop chét c6 cong thuc 5:

/\)k { 1\ [ A~ \ 2
N N Ar CH G
(R )b O /C{ 1Ra \ ln \ 2 I i

(3]
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v6i hop chit c6 cong thirc 6a hodc 6b:

(R4)d rrSa T3b
3
Gs—(‘CHZ G CH2 o) 0
g O\Pza d R®
R,
6a O\P2b 6b

trong d6:
G* 14 -NH; va G® 1a —-COOH; hoic G2 14 —-COOH va G? 1a -NH,,

Phén ting két hop gitta hop chit 5 va hop chét 6a hoic 6b d8 tao thanh hop
chat 4a hoic 4b thudong duge thuc hién bang cach st dung chét phan g két hop axit
carboxylic — amin. Chit phan tmg két hop axit carboxylic — amin thich hop bét ky c6
thé dugc sir dung trong phin Ung nay bao gdm, chi nhim muc dich minh hoa,
benzotriazol-1-yl-oxy-tris-(dimetylamino)phosphoni hexaflophosphat (BOP); N,N'-
carbonyldiimidazol (CDD); dixyclohexylcarbodiimit (DCCO); 3-
(dietoxyphosphoryloxy)-1,2,3-benzotriazin-4(3H)-on (DEPBT); 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua (EDC HCI); 2-(7-aza-1H-benzotriazol-
1-yD-1,1,3,3-tetrametyluroni hexaflophosphat (HATU); 2-(1H-benzotriazol-1-yl)-
1,1,3,3-tetrametyluroni hexaflophosphat (HBTU); 2-(6-clo-1H-benzotriazol-1-yl)-
1,1,3,3-tetrametylaminium hexaflophosphat (HCTU); 1-hydroxy-7-azabenzotriazol
(HOA); N-hydroxybenzotriazol (HOBt); benzotriazol-1-yl-oxy-tris-
pyrolidinophosphoni  hexaflophosphat (PyBOP); bromo-tris-pyrolidinophosphoni
hexaflophosphat  (PyBrOP); O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni
tetrafloborat (TATU); 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni tetrafloborat
(TBTU); N,N,N',N'-tetrametyl-O-(3,4-dihydro-4-oxo-1,2,3-benzotriazin-3-yl)urani
tetrafloborat (TDBTU); O-(N-sucxinimidyl)-1,1,3,3-tetrametyl urani tetrafloborat
(TSTU); va hdn hop ciia ching, nhu EDC va HOBt.

Phén tig két hop thudng dugc thyc hién bang cach cho khoang tir 0,95 dén
1,5 duong lugng mol hop chit amin (5, khi G? 1a -NH>; hotic 6a hoic 6b khi G 1a -
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NHy) phan tmg v6i axit carboxylic (5, khi G? 14 ~COOH; hoic 6a hodc 6b khi G 1a —
COOH) véi su ¢6 mit ctia chit phan tmg két hop. Chét phan tmg két hop thuong dugc
str dung véi lwong ndm trong khoang tlr 1,0 d&én 1,5 dwong luong mol twong Ung véi
axit carboxylic. Thong thuong, phan ing nay dugc thuc hién véi sy ¢ mit cia amin
gdy can trd, nhu diisopropyletylamin (DIEA), N-metylmorpholin (NMM), colidin,
2,3,5,6-tetrametylpyridin (TEMP), 2,6-di-tert-butyl-4-dimetylaminopyridin
(DBDMAP) va céc chit twong tu khéc, trong chit pha lodng, nhu diclometan,
tetrahydrofuran, 1,4-dioxan, axetonitril, dimetylformamit, dimetyl axetamit, N-
metylpyrolidon hoic hdn hop ctia chiing. Phan tmg thudong dugc thuc hién & nhiét d6
nam trong khoang tir -20°C dén 50°C (vi dy, khoang tir 20°C dén 25°C) trong khoang
tir 1 dén 30 gid hodc cho dén khi phan tmg gin nhu hoan thanh. Sau khi hoan thanh
phan tmg, san phidm thudng dugc tich ra bang céch sir dung céc quy trinh thong

thuong, nhu chiét, tai két tinh, séc ky va cdc quy trinh twong tw khac.

Hop chét c6 cong thirc 5 thudng duoc diu ché bang céach két hop hop chét c6

cong thuec 7:

o]
ol ena
b
N/U\O 3
H (R),
R); O I
v6i hop chit c6 cong thirc 8a, 8b hoic 8c:
i
[ adY [ A ) N—p®
HT ( A[1 )n( CH2 )p \O_P4 HTa\ Ar ln\ qu }PH P
R R
8a 8b
HN Ar—-cH; )p NO,
Ra
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trong d6 P* 1a nhém bao vé carboxyl (nhu Cy.¢ alkyl, bao gdm metyl, etyl, n-propyl va
cac nhom tuwong tur khac; hodc benzyl); va P° 1a nhdm bao vé amino (nhu BOC, Fmoc,
Cbz va cac nhom twong tw khac). Khi hop chét ¢6 cong thie 8¢ duoc st dung, nhom
nitro dwgc khtr tiép thanh nhém amin bang cach sir dung chét phan ung va quy trinh
tiéu chudn, nhu kim loai k&m, thiéc hodc sat va axit (nhu axit axetic, axit clohydric va

cac axit twong tu khic), hodc hydro hda xuc tac. Theo phuong 4n nay, p thudong 13 0.

Hop chét ¢6 cong thirc 8a, 8b va 8c 1a c6 sin trén thi trudng, da biét trong
linh vuc k§ thust ndy hosic ¢6 thé dugc diéu ché bing cach st dung nhimg bién thé

thong thudng clia cac quy trinh d4 biét trong linh vuc k§ thuat nay.

Hop chit c6 coéng thic 8a tiéu bidu bao gdm, vi du, metyl 4-
(metylamino)butyrat, metyl 5-(metylamino)pentanoat, metyl 3-(metylamino)benzoat,
metyl 4-(metylamino)benzoat, metyl 3-(metylamino)-4-metylbenzoat, metyl [3-
(metylamino)phenyl]axetat va cadc nhom tuong tu khac.

Hop chét c6 cong thirc 8b tidu biéu bao gbm, vi du, tert-butyl este cua axit (3-
metylaminopropyl)carbamic, 9H-floren-9-ylmetyl este clua axit 3-
metylaminopropyl)carbamic, tert-butyl este cia axit (4-metylaminobutyl)carbamic,
9H-floren-9-ylmetyl este clia axit (4-metylaminobutyl)carbamic, tert-butyl este cta
axit (3-metylaminophenyl)carbamic, O9H-floren-9-ylmetyl este cua axit (3-
metylaminophenyl)carbamic, tert-butyl este clia axit (4-metylaminophenyl)carbamic,
9H-floren-9-ylmetyl este clia axit (4-metylaminophenyl)carbamic, tert-butyl este cta
axit (3-metylaminobenzyl)carbamic, 9H-floren-9-ylmetyl este cua axit (3-
metylaminobenzyl)carbamic, tert-butyl este cua axit (4-metylaminobenzyl)carbamic,
9H-floren-9-ylmetyl este cla axit (4-metylaminobenzyl)carbamic, va cac chét twong

tu khac.

Hop chét c6 cong thire 8¢ tiéu biéu bao gdm, vi du, N-metyl-3-nitroanilin, N-
metyl-4-nitroanilin, N-etyl-3-nitroanilin, N-etyl-4-nitroanilin, va cac chét tuong tu
khéc.

Phén tmg két hop axit carboxylic — amin gitta hop chét 7 va hop chét 8a hoic

8b dé tao thanh hop chit 5 thudong dugc thuc hién bing céch sir dung cac chét phan
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mg va céc diéu kién phan tmg duoc mé ta & day dé két hop axit carboxylic va amin
(vi dy, hop chit 5 va hop chit 6a hodc 6b). Sau khi hoan thanh phan g, san phim
thudng dugc tach ra bang cach sir dung cic quy trinh thong thudng, nhu chiét, tai két
tinh, sic ky va cac quy trinh tuong tw khéc.

Hop chét c6 cong thirc 7 thudng duge didu ché bang céch cho hop chét c6

cong thice 9:

ER
57
I©

phén Ung véi khoang tlr 0,95 dén 1,5 dwong lugng mol axit acrylic. Phan ung nay
thuong dugce thuc hién trong chét pha lodng, nhu diclometan, & nhiét d6 nim trong
khoang tir 20°C dén 70°C (vi du, khoang 50°C) trong khoang tir 6 dn 30 gid hodic cho
dén khi phan tmg gin nhu hoan thanh. Sau khi hoan thanh phan tmg, san phim
thudng duge tach ra bang cach sir dung céc quy trinh thong thudng, nhu chiét, tai két
tinh, séc ky va cac quy trinh trong tw khéc.

Hop chit c6 cong thirc 9 1a d3 bibt trong linh vuc k§ thuit nay hoic c6 thé
dugc diéu ché bang cach st dung nhiing bién thé thong thudng cla cac quy trinh da
biét trong linh vuc k¥ thut nay. Vi du, cac quy trinh d& didu ché cac hop chit nay
dugc tim thiy trong cong bd don yéu cu cép Patent M§ s6 U.S. 2004/0167167 A1 va
R. Naito et al., Chem. Pharm. Bull., 46(8) 1286-1294 (1998). P& minh hoa, hop chét

6 cong thire 9 thudng duoc diéu ché bing cach cho hop chit c6 cong thire 10:
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phén Umg vdi ruou cé cong thirc 11:

trong d6 P% 1a nhém bao vé& amino, nhu benzyl, BOC, Fmoc, Cbz va cic nhém tuong

tu khac.

Hop chit c¢6 cong thic 10 tiu bidu bao gdm, vi du, 2-(phenyl)phenyl
isoxyanat, 2-(phenyl)-5-metylphenyl isoxyanat, 2-(3-clophenyl)-4,6-diflophenyl
isoxyanat, 2-(phenyl)-6-flophenyl isoxyanat, 2-(phenyl)-5-bromophenyl isoxyanat, 2-
(4-bromophenyl)-5-bromopheny! isoxyanat, 2-(phenyl)-4-metoxyphenyl isoxyanat, 2-
(4-metoxyphenyl)phenyl isoxyanat, 2-(phenyl)-5-metoxyphenyl isoxyanat, va cic chét
tuong tu khéc.

Hop chat c6 cong thirc 11 tidu biéu bao gdm, vi du, 4-hydroxy-1-
benzylpiperidin, tert-butyl este cta axit 4-hydroxypiperidin-1-carboxylic, 9H-floren-
9-ylmetyl este cta axit 4-hydroxypiperidin-1-carboxylic, 4-hydroxy-4-metyl-1-
benzylpiperidin, 2-benzyl-2-azabixyclo[2.2.1]heptan-5-o0l, 2-benzyl-2-
azabixyclo[2.2.2]octan-5-0l, 8-benzyl-8-azabixyclo[3.2.1]oct-6-en-3-0l, 3-benzyl-3-
azabixyclo[3.2.1]octan-8-ol, 8-benzyl-8-azabixyclo[3.2.1]octan-3-0l, 3-benzyl-3-
azabixyclo[3.3.1]nonan-9-ol, 9-benzyl-9-azabixyclo[3.3.1]nonan-3-ol, 8-
benzylnortropin, 8-benzylnorpseudotropin, va céc chit tuong tu khac.

Phén tmg nay thudng duoc thuc hién biang cich cho hop chit 10 phan tng véi
khoang tir 0,95 dén 1,2 duong lwong mol hop chét 11 & nhiét 6 ndm trong khoang tir
20°C dén 100°C (vi du, khoang tir 60°C dén 80°C) trong khoang tir6 dén 24 gid hodc
cho dén khi phan tng gdn nhu hoan thanh. Néu mudn, phan @ng nay c6 thé dugc thyc
hién trong chit pha lodng, nhu diclometan, toluen va cac chét twong tu khéac. Theo
cach khéc, phan tng nay c6 thé dugc thyuc hién ma khéng ¢ mit chit pha lodng. Sau
khi hoan thanh phan tmg, san phdm thuong dugc tach ra bang cach str dung cac quy

trinh thong thudng, nhu chiét, tai két tinh, sic ky va cac quy trinh twong tw khac. Theo
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cach khac, hdn hop phan tmg duoc st dung true tiép trong budc tdng hop tiép theo ma

khong can tach san pham.

Nhoém béao vé amino, PS, tiép do6 duoc loai bo béng cach str dung cac quy trinh
thong thudng dé thu dwoc hop chét 9. Vi dy, khi P6 1a nhém benzyl, phan g khir bao
vé thudng dugc thuc hién béng céach sir dung hydro ho#c amoni format, véi sy c6 miit
clia chit xtc téc, nhu chét xdc tic paladi. Chét xtc tic tiéu bidu bao gdm, vi dy, paladi
trén cacbon, paladi hydroxit trén cacbon va cac chit twong ty khic. Phan ung nay
thuong dugc thuc hién & nhiét d6 ndm trong khoang tir 20°C dén 50°C (vi duy, khoang
40°C) trong khoang tir 6 dén 24 gid hodc cho dén khi phan ting gén nhu hoan thanh.
Thong thuong, phan (ng ndy dugc thuc hién trong chét pha lodng, nhu metanol,
etanol, isopropanol va cac chét twong tu khac. Sau khi hoan thanh phan tmg, hop chét
9 thudng dugc tich ra bang cach st dung céc quy trinh théng thuong, nhu chiét, tai
két tinh, séc ky va cac quy trinh tuong tu khac.

Hop chét ¢ cong thuc 2 14 d3 bidt trong linh vuc k§ thuat ndy hoic cé thé
duoc diéu ché tir cac chit ban dAu va chét phan ing c6 san trén thi truong bang cach
st dung céc quy trinh di biét. Vi du, didu ché hop chét c6 cong thire 2, trong d6 P! 1a
tert-butyldimetylsilyl, dugc md ta trong cong bd don yéu ciu cap patent My sb
2006/0035931, cong bd ngay 16.02.2006. Cac nhdém bao vé& khac ma c6 thé duoc sir
dung d6i v6i P! bao gdm, vi du, dimetylisopropylsilyl, dietylisopropylsilyl,
dimetylhexylsilyl, fert-butyldiphenylsilyl, diphenylmetylsilyl va cic chét tuong tu
khéc.

Ngoai ra, n€u muon, nhém hydroxyl c6 cong thirc 2 con cé thé dugc bao vé,

ttrc 13, hop chét ¢6 cdng thirc 2a c6 thé duoc sir dung:

H 1
‘\\\O_P

trong d6 P! 1a nhém béo vé& hydroxyl, nhu nhém benzyl hodc 4-metoxybenzyl. Vi dy,
diéu ché hop chit c6 cong thic 2a, trong d6 P! Ia tert-butyldimetylsilyl va nhém
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hydroxyl dugc bao vé 12 nhém 4-metoxybenzyl dugc md ta trong WO 2008/096129.
Khi 2a duoc sir dung, cac chit trung gian nhu 3, 12 va céc chit tuong tu khéc, thuong
chita nhém P'2. P'2 duoc loai bo tiép bang cach sit dung céc quy trinh va chét phan
Umg thong thudng. Vi dy, khi P'? 13 nhém benzyl, phan tmg khir bdo vé thudng duoc
thuc hién b%mg cach st dung hydro hojc amoni format, véi su c6 mit ciia chit xuc tac,
nhu chit xuc tic paladi. Khi P12 13 4-metoxybenzyl, nhém nay c6 thé duoc loai bo
trong céc diéu kién thily phan axit, nhw TFA 30% trong DCM.

Theo cach khic, hop chit c6 cong thirc I dwge diu ché bing cach két hop hop

chét c¢6 cong thirc 5 voi hop chit c6 cong thirc 12:

R,

5 6
q

e

12

trong d6 G° 1a -COOH (khi G? 1a -NH>); hodc G° 1a -NH, (khi G? 13 —-COOH).

Phén tmg két hop axit carboxylic — amin gifta hop chét 5 va hop chit 12
thuong duoc thyc hién béng cach sir dung cac chit phan tng va cac diéu kién phan
ting dugc md ta & ddy dé két hop axit carboxylic va amin (vi dy, hop chét S va hop
chét 6a hodc 6b). Sau khi hoan thanh phan ting, san phm thuong dwoc téch ra bing
cach st dung cdc quy trinh thong thudng, nhu chiét, tai két tinh, sic ky va céc quy
trinh twong ty khéac. Viéc khir bao vé san phém tao thanh (vi dy, loai bé P!) bé'lng cach

st dung céc chét phan mg va diéu kién tiéu chuan s& tao ra hgp chat c6 cong thire L.

Hop chét c6 cong thire 12 dugce diéu ché biang cach cho hop chit c6 cong thic
2 phan ting véi hop chét ¢ cong thirc 13a hodic 13b:

5P
G™—{CH; G —CH;
q (@) q RS
(R
132 H 13b ’
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voi su ¢6 mit clia tac nhan khir; trong d6 G°F duoc chon fir:

—~COOP’, trong d6 P’ 1a nhém bao vé carboxyl (nhu Cig alkyl, bao gém
metyl, etyl, n-propyl va céc chét tuong tur khac; hoic benzyl); va

—NHP3, trong d6 P? 13 nhém bao vé amino (nhu BOC, Fmoc, Cbz va cac chat
twong tu khéc). Theo cach khac, G*F 12 nhém nitro, hodc G°P~(CHa)g- 1a NC~(CHa)q.1-,
trong d6 nhém nitro hodc nhém xyano dwoc khir tiép thanh nhém amin bing cach sir

dung chét phan g va quy trinh tiéu chuin.

Phan tng ctia hop chét 2 v6i hop chét 13a hoic 13b thudng dwoc thuc hién
bing cach st dung céc chit phan tmg va céc diéu kién phan img duoc mé ta & day dé
alkyl hoa khir amin bang aldehyt hoic keton (vi du, hop chét 1 va hop chat 2). Sau khi
hoan thanh phan tmg, san phdm thudng dugc tach ra bang cach st dung cdc quy trinh

thong thudng, nhu chiét, tai két tinh, séc ky va cic quy trinh twong tu khac.

Hop chét c6 cong thire 13a va 13b 13 c6 sin trén thi trudng, d3 biét trong linh
vuc k§ thudt hoic cé thé dugc diéu ché bang céch sir dung nhing bién thé thong

thudng clia cic quy trinh da biét trong linh vuc k¥ thuat.

Hop chét c6 cong thirc 13a tiéu biéu bao gbém, vi du, metyl 3-formylbenzoat,
metyl 4-formylbenzoat, metyl (3-formylphenyl)axetat, metyl (4-formylphenyl)axetat,
metyl 3-(3-formylphenyl)propionat, metyl 3-(4-formylphenyl)propionat, tert-butyl
este cua axit (3-formylphenyl)carbamic, tert-butyl este cia axit (4-
formylphenyl)carbamic, tert-butyl este cua axit (3-formylbenzyl)carbamic, tert-butyl
este cua axit (4-formylbenzyl)carbamic, tert-butyl este cua axit [2-(3-
formylphenyl)etyl]carbamic, tert-butyl este clua axit [2-(4-
formylphenyl)etyl]carbamic, va cc chat twong tw khac.

Hop chit c6 cong thirc 13b tidu biéu bao gdm, vi dy, metyl 3-(2-
oxoetyl)benzoat, metyl 4-(2-oxoetyl)benzoat, metyl [3-(2-oxoetyl)phenyl]axetat,
metyl [4-(2-oxoetyl)phenyl]axetat, metyl 3-[3-(2-oxoetyl)phenyl]propionat, metyl 3-
[4-(2-oxoetyl)phenyl]propionat, 2-(3-fert-butoxycarbonylaminophenyl)axetaldehyt, 2-
(4-tert-butoxycarbonylaminophenyl)-axetaldehyt, 2-[3-(tert-
butoxycarbonylaminometyl)phenyl]axetaldehyt, 2-[4-(tert-
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butoxycarbonylaminometyl)phenyl]axetaldehyt, 2-{3-[2-(tert-butoxycarbonylamino)-
etyl]phenyl}axetaldehyt, 2-{4-[2-(tert-butoxycarbonylamino)etyl] phenyl} -

axetaldehyt, va cac chit twong ty khac.

Hop chét trung gian c6 cong thirc 12 con cé thé duge didu ché bang cach cho

hop chét c6 cong thic 14:

14
phan g véi hop chat c6 cong thirc 15:
L \\\ 0—p'
A
N o
o H
O-P
15

trong d6 L! 12 nhém r&i chuyén, nhu clo, bromo, iodo, tosyl, nosyl va cac chit twong
tw khac; va P° 1a nhém bao vé& hydroxyl, nhu benzyl va cac chét twong tu khac. San
phém tao thanh tiép dé dugc khir bao vé mét ph?ln (béng cach loai bd P7 ho#c P8, va

P®) dé tao ra hop chét ¢6 cong thirc 12.

Phan tng cta hop chét 14 v&i hop chat 15 thudng dugce thuc hién béng cach
cho hop chét 14 phan tmg véi khoang tir 0,95 dén 1,1 duong lugng mol hop chit 15
v6i su c¢6 mit ctia lugng du bazo. Bazo tiéu bidu bao gém, vi dy, natri bicacbonat,
natri cacbonat, kali bicacbonat, kali cacbonat, trialkyamin (nhu trietylamin,
diisopropyletylamin, v.v. ) va cac chit twong tu khac. Phan ung nay thuong duogc thuc
hién & nhiét d6 nim trong khoang tir 20°C dén 120°C, (vi du, khoang 100°C) trong
khoang tir 2 dén 24 gid hodc cho dén khi phan tng gin nhu hoan thanh. Thong
thudng, phan ung nay dugc thuc hién trong chét pha lofing, nhu N-metyl-pyrolidinon,
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axetonitril va céc chit twong tw khéc. Néu mudn, phan ng nay c6 thé dugce tao thuin
loi bang cach dua hdn hop phan tmg vao chiéu xa vi song (vi du, 300 o4t). Phan ing
con ¢6 thé dugce thyc hién nguyén chét, tuc 13, khong c6 mit chét pha lodng. Ngoai ra,
néu mudn, mot luong du amin 14 c6 thé duge st dung thay cho bazo khéc. Sau khi
hoan thanh phan tng, san phim thudng dugc tich ra bang cach st dung cac quy trinh
théng thudng, nhu chiét, tai két tinh, sic ky va cac quy trinh twong ty khac.

San phdm tao thanh tiép d6 dugc khir bao vé mot phan (tirc 13, P7 hodc P
duge loai bo; va P? dugc loai bo, néu mubn) dé tao ra hop chit ¢6 cong thic 12. Cac
diéu kién cy thé dugc st dung d& loai bd nhém béo vé s& phu thude vao cée nhém cu
thé dugc dung. Vi dy, khi P7 1a Ci alkyl, cdc nhém ndy thudng duoc loai bd bing
céch thity phan nhém este bang bazo, nhu, lithi hydroxit, natri hydroxit, kali hydroxit
va cac chét twong tu khéc, trong chit pha lodng, nhur hdn hop ctia metanol va nude va
céc chét tuong tu khac. Phin tng nay thudng duoc thuc hién & nhiét do moi trudng
trong khoang 30 phut dén 24 gir hogic cho dén khi phan {mg gin nhu hoan thanh. Khi
P? 1a nhom tert-butoxycarbonyl, nhém niy thudong dugc loai bd trong céc didu kién
thity phén axit, nhu axit trifloaxetic 20% trong DCM & nhiét 46 mdi trudng. Khi P° 13
nhém benzyl, nhém ndy dugc loai bd d& dang bang cach thuy phan. Thoéng thuong,
phan g ndy duoc thyc hién bang cach cho hop chét tiép xtic voi hydro véi sy c6 mat
ctia chét xtic tac, nhu cht xtic tic paladi. Cac chét xuc tic tidu bidu bao gdm paladi
hydroxit trén cacbon, paladi trén cacbon, va cic chat twong tu khéc. N6i chung, phan
ung khir benzyl héa nay dugc thuc hi€n véi sy ¢6 mit cia axit, nhu axit axetic, axit
formic va céc chét tuong ty khac. Phan Ung nay thuong dugc thuc hién & nhiét do
nim trong khoang tir 10°C dén 50°C (vi du khoang 25°C) trong khoang tir 6 dén 24
gio hodc cho dén khi phan tng gin nhu hoan thanh. Théng thuong, phan Ung nay
duge thuc hién trong chét pha lodng, nhu metanol, etanol va c4c chat tuong tu khac.
Sau khi hoan thanh phan ting, san phim c6 thé duoc tach ra bang cach st dung cac
quy trinh thong thuong, nhu chiét, tai két tinh, sic ky va céc quy trinh tuong tu khac,

hoic duge str dung truc tiép trong phan tmg tiép theo.

Hop chit ¢ cong thic 14 13 d& biét trong linh vuc k§ thuat nay hozc c6 thé

dugc diéu ché tir cac chét ban dau va chét phan tmg c6 sin trén thi trudng bing cach
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sit dung cic quy trinh da biét. Vi dy, hop chat c6 cong thiic 14 c6 thé duoc didu ché
bang cach cho hop chit 13a hodc 13b phan tng véi benzyl amin trong céc didu kién
alkyl héa khir va rdi loai bd nhém benzyl bing cach thily phan dé thu duge hop chét
¢ cong thirc 14. Benzyl amin tidu biéu ma cé thé duoc sir dung bao gdm, benzyl
amin, (S)-1-phenyletylamin, (R)-1-phenyletylamin, va céc chit tuong tu khac. Cu thé,
benzyl amin bét d6i 13 hitu hidu dé diéu ché cac chit trung gian c6 cong thirc 14 trong
d6 R® c6 mit (tirc 13, e = 1) va nguyén tir cacbon atom ma R’ dugc gin vao d6 ¢6 hoa

hoc 1ap thé cu thé (tirc 13, R hoic S).

Ngoai ra, hop chit ¢6 cong thic 14 trong d6 R va R® doc 14p 1a metyl hoic
etyl (tirc 1, khong phai hydro) 13 da biét trong linh vuc k§ thuat ndy hodic ¢6 thé dugc
didu ché bang cach sir dung céc quy trinh thong thudng nhu duge minh hoa bing cac
gidi phap trong cc cong bd don yéu cu cip patent M§ s6 2005/0171147 A1, duoc
cong bb ngay 4.8.2005; cdng bd don yéu ciu clp patent My s6 2005/0277632 Al,
duge cong bd ngay 15.12.2005; WO 2005/092861 Al, duoc cong bd ngay 6.10.2005;

va céc chat tuong tu khac.

Hop chét ¢6 cong thic 15 cling d4 biét trong linh vyc k§ thuat nay hodic c6 thé
duogc didu ché tir cac chit ban dAu va chit phan g c6 sin trén thi trudng bang cach
str dung c4c quy trinh di biét. Vi dy, diéu ché hop chit c6 cong thuc 15, trong d6 L! 13
brom; P! 1a tert-butyldimetylsilyl, va P° 1a benzyl dugc md ta trong céng bb don yéu

cdu cAp patent My s§ 2006/0035931, duoc cong bd ngay 16.02.2006.

Theo cach khac, hop chit c6 cong thirc 12 duoc diéu ché bing céch cho hop

chit c6 cong thic 16:

(R,

c* CH R3 R®
2 ; g

e

16

phan tmg véi hop chét c6 cong thic 17:
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trong d6 L2 1a nhém rdi chuyén, nhu clo, bromo, iodo, tosyl, nosyl va cac chit tuong
tu khac; va P'° 13 nhém bao v& amino, nhu benzyl va cac chét twong tu khéc. Theo
phuong 4n nay, R3 va RS khi ¢6 mit, thudng 1a hydro. Phan tmg nay dugc thuc hién
trong cac didu kién twong ty nhu cac diéu kién dugc mé ta ddi véi phan Gng ctia hop
chit 14 va 15. Hop chit c6 cong thirc 16 va 17 1a da biét trong linh vuc k§ thuat nay
hodic ¢6 thé duge diéu ché tir cac chat ban dAu va chét phan tng ¢6 sin trén thi trudng
bang céach st dung cac quy trinh di biét. Vi du, diéu ché hop chat ¢6 cong thirc 17,
trong d6 P! 1a tert-butyldimetylsilyl, P 12 benzyl, va P! 1a benzyl dugc mé ta trong
cong bb don yéu ciu cp patent M§ s6 2006/0035931, duge cong bd ngay 16.02.2006.

Néu mudn, mudi duge dung cta hop chat c6 cong thirc I duge diéu ché b%mg

cach cho dang bazo tu do ctia hop chit cé cong thirc I tiép xtc véi axit duoe dung.

Chi tiét hon vé céc diéu kién phan tng cu thé va cac quy trinh khac dé didu
ché céc hop chét tiéu biéu theo sang ché hodc chit trung gian clia né duoc mé ta trong

phan Vi du thyuc hién séng ché dudi day.

Duoc phadm, hén hop va ché phim

Hop chét cé cong thirc I ¢6 thé duoc bao ché cing véi chit mang hodc ta
duoc dé tao thanh dugc phdm hoic ché phadm. Dugc phdm nay thuong chira hop chat
c6 cong thire I v6i lugng hitu hidu ¢ tac dung diéu tri. Tuy nhién, trong mot sd
truomg hop, duoc phdm cé thé chira lwong nhiéu hon lwong hitu hiéu 6 tac dung diéu
tri, vi du, ché phém khéi 16n c6 dic; hodc lugng it hon luong hitu hiéu cé tic dung
didu tri, vi du mdi lidu don vi duoc thiét ké dé dung nhiéu 1in dé dat dwoc lwong hitu

hi€u c6 tac dung diéu tri.

Dugc pham thudng chira hop chét c6 cbng thirc I véi lwong nim trong khoang

tr 0,01 dén 95% trong luong, vi du, nim trong khoang tir 0,01 dén 30% trong lugng;
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hodc ndm trong khoang tir 0,01 dén 10% trong luong; hodc ndm trong khoang ttr 0,01

dén 1% trong lugng.

Duogc phim nay thuong duge didu ché bing cach st dung chét mang hodc ta
dugc thong thudng. Viée lua chon ta duge hodc chét mang cu thé, hodc hdn hop céac
chit mang hoic ta duoc, phu thudc vao céc yéu t6 khac nhau nhu cach dung thubc
phim, dé diéu tri cho bénh nhén cu thé hogc tinh trang bénh ly hogc tinh trang bénh
lién quan dén strc khoe dang dugc diéu tri. Nhidu chit mang va ta dugc thich hgp dé
bao ché duoc phdm 1 ¢6 sin trén thi trudng, Vi dy, cic chét nay c6 thé duoc mua cia
Sigma (St. Louis, MO). Cac quy trinh va chét dé bao ché duoc pham thich hop d6i véi
cach dung thudc cu thé dugc mé ta trong linh vuc dugc bao gém, vi du Remington:
The Science and Practice of Pharmacy, 20" Edition, Lippincott Williams & White,
Baltimore, Maryland (2000); va H.C. Ansel et al., Pharmaceutical Dosage Forms and
Drug Delivery Systems, T Edition, Lippincott Williams & White, Baltimore,
Maryland (1999).

Cac vi du tiéu biéu vé cac chit co thé duge dung nhu cac chit mang dugc
dung bao gdm, nhung khéng bi giéi han 0, cac chét sau: (1) dudng, nhu lactoza,
glucoza va sucroza; (2) tinh bdt, nhu tinh bdt ngd va tinh bot khoai tay; (3) xenluloza,
va céc dan xult ctia n6, nhu natri carboxymetyl xenluloza, etyl xenluloza va xenluloza
axetat; (4) tragacan dang bot; (5) mach nha; (6) gelatin; (7) bdt da talc; (8) cac ta
dugc, nhu bo cacao va sap dung cho thudc dan; (9) dau, nhu, dau lac, dau hat bong,
dau rum, dau vimg, dau oliu, diu ngd va diu dau tuwong; (10) glycol, nhu, propylen
glycol; (11) cac polyol, nhu, glyxerin, sorbitol, manitol va polyetylen glycol; (12) céac
este, nhu, etyl oleat va etyl laurat; (13) aga; (14) céc chit dém, nhu, magie hydroxit va
nhom hydroxit; (15) axit alginic; (16) nuéc khong sinh nhiét; (17) mubi ding truong;
(18) dung dich Ringer; (19) rugu etylic; (20) dung dich dém phosphat; (21) khi nén
day, nhu cloflocacbon va hydroflocacbon; va (22) cic chit khong doc thich hop khac

ding trong dugc phim.

Dugc phdm thudng duoc bao ché bang cach phdi hop hodc tron k¥ va cin
than hop chit c¢6 cong thic I v6i chit mang duge dung va thanh phan tuy ¥ khac. Néu

cin, hdn hop tron déng nhét tao thanh sau d6 c6 thé dugc tao hinh hoic dugc nén
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thanh vién nén, vién nang, vién tron, hop nho, vién thude dan, thé phan tin va céc

dang tuong tu khéc bang cach sir dung cdc quy trinh va thiét bi thong thuong.

Theo mét phuong 4n, dugc phim 14 thich hop d& st dung bing céch x0ng.
Duoc phim dé sir dung bing céch x6ng thudng ¢ dang sol khi hodc dang bot. Céac
duoc pham nay thudng dugc ding bing cach st dung céc co ciu phén tan d3 biét, nhu
may x0ng khi dung, may xong dinh liéu (metered-dose inhaler: MDI), méay xdng bot
khd (dry powder inhaler: DPT) hodc co ciu phan tén twong ty.

Theo phuong an cu thé, duoc phém chira tac nhan didu tri duge st dung bz‘?mg
cach x0ng st dung mdy xdng khi dung. Co ciu khi dung nay thuong tao ra dong
khong khi ¢6 van tdc cao, dong khi nay s& 1am cho dugc phim chira tac nhan didu tri
phun dudi dang suong ma dugce thuc hién vao dai ho hép cua bénh nhan. Do d6, khi
dugc bao ché dé sir dung trong mdy x6ng khi dung, tac nhan didu tri thuong duge hoa
tan trong chét mang thich hop dé tao ra dung dich. Theo c4ch khéc, tic nhan diéu tri
c6 thé dugc micron héa va dugc két hop véi chit mang thich hop dé tao ra huyén phu
chita cac hat duge micron héa. Cac co cdu khi dung thich hop dé st dung tic nhan
diéu tri béng céch x0ng dugc md ta trong linh vuc k§ thuat ndy hodc cic co ciu ma ¢
san trén thi trudng. Vi du, cic co clu hodc san phém khi dung tiéu biéu bao gém
Respimat Softmist Inhalaler (Boehringer Ingelheim); AERx Pulmonary Delivery
System (Aradigm Corp.); PARI LC Plus Reusable Nebulizer (Pari GmbH); va c4c loai
tuong tu khac.

Duoc phdm tidu bidu dé su dung trong méy xdng khi dung gdm dung dich
trong nuéc déng trirong chira hop chét c6 cong thirc I vé6i luong nim trong khoang tir
0,05ug/ml dén 10mg/ml. Theo mot phuong 4n, dung dich c6 d6 pH nam trong khoang
tlr 4 dén 6.

Theo phuong 4n cu thé khéc, dwoc phim chira tic nhan didu tri dugc diung
bang céch x6ng str dung may x6ng bot kho. May x6ng bot kho nay thuong st dung.
tac nhan diéu tri dudi dang bot chay tu do, bt nay phéan tan vao dong khi trong bénh
nhan trong khi x0ng vao. D& thu dugc bot chay ty do, tac nhan didu tri thuong dugc
bao ché cung vdi td dugce thich hgp nhu lactoza, tinh bot, manitol, dextroza, axit

polylactic (PLA), polylactit-co-glycolit (PLGA) hodc hdn hop cia ching. Thong
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thuong, tac nhan didu tri dugc micron héa va duoc két hop v6i chit mang thich hop
dé tao ra hdn hop thich hop dé xéng. Do d6, theo mdt phuong 4n, hop chit ¢ cong

thirc I 1a & dang micron hoa.

Dugc phdm tiéu biéu dé sir dung trong may x0ng bot kho chira lactoza dugce

nghién khé va c4c hat hop chét c6 cong thirc I dugc micron hda.

Ché phdm bot khd nay c6 thé duoc tao ra, vi dy, bing cach két hop lactoza
v6i tic nhan diéu tri va tiép d6 tron kho cac thanh ph'?m. Theo cach khéc, néu mudn,
tac nhan didu tri ¢6 thé duoc bao ché ma khong can t4 dugc. Dugce phém néy.tiép dé
thudng dugce nap vao thiét bi phén tan bot kho, hodc vao éng x0ng hodc vién nang dé

stt dung cung véi co cau phéan tan bot kho.

Co cAu phan tan bt kho thich hop dé st dung tic nhan didu tri bing cach
x6ng duge mo ta trong linh vuc k¥ thut nay hoic cc co clu ndy 13 c6 sin trén thi
truong. Vi dy, co cdu hodc san phdm phan tan bt khd tiéu biu bao gdm Aeolizer
(Novartis); Airmax (IVAX); ClickHaler (Innovata Biomed); Diskhaler
(GlaxoSmithKline); Diskus/Accuhaler (GlaxoSmithKline); Easyhaler (Orion
Pharma); Eclipse (Aventis); FlowCaps (Hovione); Handihaler (Boehringer
Ingelheim); Pulvinal (Chiesi); Rotahaler (GlaxoSmithKline); SkyeHaler/Certihaler
(SkyePharma); Twisthaler (Schering-Plough); Turbuhaler (AstraZenca); Ultrahaler

(Aventis); va céc loai tuong tu khéc.

Theo phuong 4n cu thé khac nita, dugc phim chita tic nhan didu tri dwoc st
dung bing cich xong sir dung may xéng dinh lidu. M4y xéng dinh lidu nay thudong
phéng ra mét lugng tac nhan diéu tri xac dinh trudc bing cach sir dung khi diy duoc
nén. Do d6, duge phdm dugc ding bing cach st dung may xdng dinh liéu thuong bao
gém dung dich hodc hdn dich chira tic nhan diéu tri trong chit déy dugc 1ong hoa.
Chit day long hoa thich hop bit ky c6 thé dugc st dung bao gdm hydrofloalkan
(HFA), nhu 1,1,1,2-tetrafloetan (HFA 134a) va 1,1,1,2,3,3,3-heptaflo-n-propan, (HFA
227); va cloflocarbon, nhw CCL:F. Theo phwong 4n cu thé, chit ddy 13 hydrofloalkan.
Theo mot s& phuwong 4n, ché phdm hydrofloalkan chira ddng dung méi, nhu etanol
hodc pentan, va/hodc chit hoat dong bé mit, nhu sorbitan trioleat, axit oleic, lexithin,

va glyxerin.
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Dugc phidm tiéu bidu @& str dung trong may xdng dinh lidu chira hop chit c6
codng thirc I v6i lugng nim trong khoang tir 0,01% dén 5% trong luong; etanol véi
lugng nam trong khoang tir 0% dén 20% trong luwong; va chit hoat dong bé mit véi

lugng nam trong khoang tir 0% dén 5% trong lwong; v6i chit con lai 1a chét déy HFA.

Céc dugc phim nay thuong duge bao ché bang cach cho hydrofloalkan d4
duoc lam lanh hoac dugc nén ap vao dd chira thich hop chira tic nhan diéu tri, etanol
(nu c6) va chat hoat dong bé mit (néu ¢6). P& didu ché hdn dich, tac nhéan didu tri
dugc micron héa va tiép d6 dugc tron véi chét ddy. Tiép d6, duoc phdm nay dugc nap |

vao hop khi dung, hdp ndy thudng tao ra mdt phin cta co clu xbng dinh lidu.

Co cdu xong dinh hiéu thich hop dé ding tic nhan diéu tri bing cach xéng
duoc mo ta trong linh vuc k§ thut ndy hodic cic co ciu ndy 14 c6 ban sin trén thi
truong. Vi du, san phdm hodc co cdu xdng dinh liu tiéu biéu bao gdm AeroBid |
Inhaler System (Forest Pharmaceuticals); Atrovent Inhalation Aerosol (Boehringer
Ingelheim); Flovent (GlaxoSmithKline); Maxair Inhaler (3M); Proventil Inhaler
(Schering); Serevent Inhalation Aerosol (GlaxoSmithKline); va cac loai tuwong tu
khéc.

Theo phuong 4n khéc, duge phdm 14 thich hop dé st dung qua dudng miéng.
Duoc pham dé sir dung qua dudng miéng c6 thé & dang vién nang, vién néﬁ, vién tron,
vién thudc hinh thoi, vién con nhoéng, vién bao dudng, dang bot, vién cdm; hodc dudi
dang dung dich hodc hdn dich trong nuéc hoic chét long khéng phai nudce; hodc dudi
dang nhii twong dau trong nudc hodc nuée trong diu; hodc dudi dang rugu ngot hodc
xird; va cic dang tuong tu khic; mdi dang chira hop chét theo cic phuong 4n véi

lugng dugce x4c dinh trude 1am hoat chét.

Khi duogc du dinh & dung qua dudng miéng & dang liéu rén (tic 13 duéi dang
vién nang, vién nén, vién tron va cac dang twong tu khac), dugc phém thuong chira
hop chit c6 cong thirc I va mét hodc nhiéu chét mang dugc dung, nhu natri xitrat hodc
dicanxi phosphat. Tuy y hoic theo cach khéc, cic dang lidu rén nay con c6 thé chira:
(1) chit don hoic chit bd sung, nhu tinh bdt, lactoza, sucroza, glucoza, manitol,
va/hodc axit silixic; (2) chat gin két, nhu carboxymetylxenluloza, alginat, gelatin,

polyvinyl pyrolidon, sucroza va/hodc acaxia; (3) chit lam 4m, nhu glyxerol; (4) tac
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nhén gly rd, vi du aga-aga, canxi cacbonat, tinh bdt khoai tdy hoc tinh bdt bot sin,
axit alginic, mot sb silicat, va/hodc natri cacbonat; (5) tac nhan lam chdm qua trinh
hoa tan, nhu parafin; (6) chat lam ting qué trinh hip thy, nhu hop chit amoni bac bén;
(7) tac nhan 1am 4m, nhu rugu xetylic va/hodc glyxeron monostearat; (8) cac chat hip
thy, nhu cao lanh va/hodc dat sét bentonit; (9) céc chat 1am tron, vi du bot d4 talc,
canxi stearat, magie stearat, polyetylen glycol dang rin, natri lauryl sulfat, va/hoac

hén hop ctia né; (10) tic nhan tao mau; va (11) tac nhan dém.

Chét 1am bay hoi, chit 1am &m, chit bao, chit tao ngot, chét didu vi va chit
tao huong, chit bio quan va chét chéng oxy ho4 ciing ¢6 thé c6 mit trong dugc pham.
Vi du vé chit chéng oxy hoa duogce dung bao gbém: (1) chit chéng oxy hoa hoa tan
trong nudc, nhu axit ascorbic, xystein hydroclorua, natri bisulfat, natri metabisulfat,
natri sulfit va cic chat tuong tu; (2) chét chdng oxy ho4 tan trong du, nhu ascorbyl
palmitat, hydroxyanisol dugc butyl hod (BHA), hydroxytoluen dugc butyl hoa (BHT),
lexithin, propyl galat, alpha-tocopherol va cac chit twong tu; va (3) chét cang hod kim
loai, vi du axit xitric, axit etylendiamin tetraaxetic (EDTA)), sorbitol, axit tartric, axit
phosphoric va cac chit trong ty. Chit bao cho vién nén, vién nang, vién tron va cac
loai tuong tu, bao gém cac chét dugc sir dung dé bao dung trong duong rudt, nhu
xenluloza axetat phtalat (CAP), polyvinyl axetat phtalat (PVAP), hydroxypropyl
metylxenluloza phtalat, este copolyme ctia axit metacrylic — axit metacrylic, xenluloza
axetat trimelitat (CAT), carboxymetyl etyl xenluloza (CMEC), hydroxypropyl metyl

xenluloza axetat sucxinat (HPMCAS) va céc chét twong tu khac.

Néu mudn, duge phém cling cé thé duogc bao ché dé tao ra qua trinh giai
phéng hoat chit chdm hodc ¢ kiém soat bing cach sir dung, vi du hydroxypropyl
metyl xenluloza véi céc ty 16 khac nhau; hodc chit nén polyme, liposom va/hodc vi

cau khac.

Ngoai ra, dugc phdm c6 thé tuy y chira chit can sang va c6 thé dugc bao ché
sao cho hoat chit duoc giai phong chu yéu trong mot phan nhét dinh cua dai da day-
rudt hodc theo cach kéo dai. Vi du v& cac thanh phén duoc dua vao ma c6 thé duge st
dung bao gdm cac chit polyme va sap. Hoat chit hodc duoc phim chira hoat chét con

c6 thé & dang dugc bao vi nang.
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Dang liéu 16ng thich hop dé sir dung qua dudng miéng bao gdm, chi nhim
muc dich minh hoa, nhii twong, vi-nhii twong, dung dich, hdn dich, xird va ruwou ngot
dugc dung. Céc dang lidu 16ng nay thudng chira hoat cht va chét pha lodng tro, nhu,
nudc hodc dung méi khac, chit hoa tan va chit nhii hod, nhu rugu etylic, rugu
isopropylic, etyl cacbonat, etyl axetat, ruou benzylic, benzyl benzoat, propylen glycol,
1,3-butylen glycol, dau (nhu, dau hat bong, dau lac, dau ngo, dau mam, diu oliu, diu
thiu diu va dau vimg), glyxerol, ruou tetrahydrofurylic, polyetylen glycol va este cua
axit béo cta soribtan va hdn hop clia ching. Ngoai hoat chat, hdn dich con ¢ thé
chtra chét tao hdn dich nhu ruou isostearylic dugc etoxy hoa, polyoxyetylen sorbitol
va este soribtan, xenluloza vi tinh thé, metahydroxit nhoém, bentonit, aga-aga va

tragacan va hon hop ctia chiing.

Khi duoc du dinh dé ding qua dudng miéng, duoc phim c6 thé duoc bao goi
thanh dang lidu don vi. Thuat ngit “dang lidu don vi” tirc 13 don vi lidu riéng biét vé
mat vat Iy thich hop dé dinh liéu cho bénh nhén, tirc 12 mdi don vi chita mdt lwong
hoat chét dugc dinh lugng trudc duge tinh toan dé tao ra tac dung diéu tri mong
mudn, riéng 18 hoic két hop véi mét hodc nhiéu don vi bd sung khéc. Vi dy, dang lidu

don vi nay c6 thé 1a vién nang, vién nén, vién tron va loai twong ty khac.

Hop chét ¢ cong thirc I con c6 thé duge ding qua biéu bi bang cach sir dung
hé va ta duoc gial phéng qua biéu bi da biét. Vi du, hop chit theo sang ché co thé
duogc tron v6i chit 1am ting cudng d6 thdm, nhu propylen glycol, polyetylen glycol
monolaurat, azaxycloalkan-2-on va cac chét twong ty khéc, va dugc dua vao mot
miéng dan hodc hé giai phong twong tur. T4 dugc bd sung bao gdm chét keo hod, chit
nhii hod va chét dém, c6 thé dugc st dung trong dugc phém dung qua biéu bi nay, néu

N
A

can.

Ngoai ra, hop chét c6 cong thire I c6 thé duoc ding ngoai dudng tiéu héa, tirc
1a trong tinh mach, duéi da hodc trong co. D& sir dung ngoai dudng tiéu héa, hop chét
c6 cong thuce I thuong dugce hoa tan trong chit mang chip nhan dugc dé ding ngoai
dudng tiéu hda, nhu nude vo trung, nudc mubi, ddu thuc vat hodc loai tuong tu khéc.

D& minh hoa, dugc phim ding trong tinh mach thudng chira dung dich nuéc v6 tring
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ctia hop chét c6 cong thuc I, trong d6 dung dich nay c6 d6 pH nam trong khoang tir 4
dén 7.

Néu mudn, hop chét co cong thire T c6 thé duoe dung két hop véi mot hodc
nhiéu téc nhan diéu tri khac. Theo khia canh nay ctia sang ché, hop chit c6 cong thirc
I duoc tron vé mat vat ly vé6i tac nhan didu tri khac dé tao ra ché phém chira ca hai tac
nhan; hogc mdi tdc nhin cé mit trong cac ché phim riéng r& va khac biét, cac ché

phdm nay dugc sir dung ddng thoi hogic lién tiép cho bénh nhan.

Vi dy, hop chit c6 cong thirc I c6 thé dugc két hop v6i tac nhan didu tri thir

“hai bang cach sir dung cac quy trinh va thiét bi thong thuong dé tao ra ché pham chira
hop chét c6 cong thic I va tac nhan diéu trj thir hai. Ngoai ra, céc tac nhan didu tri c6

thé duoc két hop v6i chit mang duge dung d tao ra duge pham chira hop chét ¢

cong thuc I, tac nhan didu tri thir hai va chét mang dugc dung. Theo phuong 4n nay,

cac thanh phén cta ché phém thuong duoc phéi hop hoic tron véi nhau dé tao ra hdn

hop vat 1y. Tiép d6, hdn hop vat Iy nay duoc dung v6i luong hitu hiéu cé tic dung

diéu trj bang cach st dung dudng ding thubc bét ky duoc mé ta & day.

Theo céch khic, tic nhan diéu tri c6 thé gilt ddc 1ap va riéng biét trude khi
ding cho bénh nhén. Theo phuong 4n ndy, cic tac nhan diéu tri khong duge tron véi
nhau vé& mit vét Iy true khi dung nhung chiing dwgc ding ddng thoi hodic dung 1an
lwot dudi dang cac ché phdm riéng biét. Vi duy, hop chét c6 cong thire I ¢6 thé duge
dung bang cach xong ddng thdi hodc 1an luot véi tac nhan didu tri khac bang cach sir
dung co cdu phan tan bang cach xdng, co ciu nay sit dung céc khoang riéng biét (vi
dy, vi bm) ddi v6i mdi tic nhan diéu tri. Theo cach khac, hdn hop c6 thé duge dung
bang cach str dung co cAu phan tan riéng biét, tirc 13 mot co ciu phan tan cho mbi tac
nhan diéu tri. Ngoai ra, tic nhan didu tri c6 thé duogc giai phéng bang céc dudng dung
khac nhau, tirc 14 mét tdc nhan bing cach x6ng va tic nhén con lai bang cach diung
qua dudong miéng.

T4c nhan didu tri bat ky ma tuwong thich v&i hop chét c6 cong thirc I c6 thé
duoc st dung két hop véi cac hop chit nay. Theo phwong 4n cu thé, tac nhan didu tri
thir hai 12 tdic nhan ma dugc dung mot cach hitu hiéu b?lng cach xong. Pé minh hoa,

céc loai tdc nhén dicu tri tiéu bieu ma cé theé duge st dung cing véi hop chat theo cac
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phwong 4n bao gém, nhung khéng bi gidi han &, téc nhan khéng viém, nhu tic nhén
khang viém steroit (bao gdm corticosteroit va glucocorticoit), tdic nhan khang viém
khéng steroit (NSAID), va chét tic ché PDEy; thubc gidn phé quan, nhu chét e ché
PDE;, chét diéu bién adenosin 2b va chét chu van thu thé giai phong adrenalin Bo; tac
nhan chéng nhidm tring, nhu thudce khang sinh Gram-duong, thudc khang sinh Gram-
am, va tac nhan khang virut; thuc khang histamin; chét (e ché proteaza; chit phong
bé huéng tdm, nhu chét cht van D; va chét didu bién neurokinin; va chat ddi khang

thu thé muscarin (tac nhan chdng tiét axetyl cholin). M6t s6 vi du v& cac tac nhan diéu
| tri ndy 13 da biét trong linh vuc k¥ thuat nay. Céc lidu thich hgp cta tac nhén diéu tri
khac dugc sir dung trong hdn hop véi hop chit theo cac phuoﬁg 4n nay thudng nim

trong khoang tir 0,05ng/ngdy dén khoang 500mg/ngay.

Theo phuong 4n cu thé, hop chit ¢é cong thirc I dugc dung két hop vai tac
nhan khang viém steroit. Vi du tiéu biéu vé tac nhan khang viém steroit ma c6 thé
duoc sir dung két hop vai hop chét theo cac phuong 4n niy bao gbém, nhung khong bi
gidi han &, beclometason dipropionat; budesonit; butixocort propionat; 20R-16a,17a-
[butylidenbis(oxy)]-6a,9a-diflo-11B-hydroxy-17-(metylthio)androsta-4-en-3-on
(RPR-106541); xiclesonit; dexametason; S-flometyl este cua axit 6a,90-diflo-170.0-
[(2-furanylcarbonyl)oxy]-11B-hydroxy-160-metyl-3-oxoandrosta-1,4-dien-17f3-
carbothioic; S-flometyl este clia axit 6a,90-diflo-11B-hydroxy-16a-metyl-170.0-[(4-
metyl-1,3-thiazol-5-carbonyl)oxy]-3-oxoandrosta-1,4-dien-17B-carbothioic;  (S)-(2-
oxotetrahydrofuran-3S-yl) este cua axit 60,9a-diflo-11p-hydroxy-16a-metyl-3-oxo-
17a-propionyloxyandrosta-1,4-dien-17p-carbothioic; flunisolit; fluticason furoat;
fluticason propionat; metyl prednisolon; mometason furoat; prednisolon; prednison;
rofleponit; ST-126; triamxinolon axetonit; va cac chét tuong tu khac, hoac mudi duoc
dung hoic solvat ciia n6. C4c tac nhin khang viém steroit 1 c6 sin trén thi truong
hoic c6 thé duoc didu ché bang cach sir dung cic quy trinh va chét phan tng thong
thuong. Vi dy, viée didu ché va st dung cac tac nhan khang viém steroit dugc mo ta
trong Patent M§ s6 6,537,983, cip ngay 25.03.2003; Patent M§ s6 6,750,210 B2, cAp
ngdy 15.06.2004; Patent M§ sd 6,759,398 B2, cip ngdy 06.07.2004; Patent M§ sb
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6,858,596 B2, cdp ngdy 22.02.2005; Patent M§ sb 7,101,866 B2, cip ngay
05.09.2006; va céc tai liéu duoc trich din & day.

Khi dugc st dung, tdc nhan khang viém steroit thuong dugc st dung véi
luong ma tao ra tac dung cé lgi vé mit diéu tri khi duoc cung str dung vé&i hop chét
theo cac phuong 4n ctia sang ché. Thong thudng, tac nhan khang viém steroit s& duoc

dung véi lwong dt dé tao ra khoang tir 0,05ug dén 500pg méi lidu.

Phan vi dy sau ddy s& minh hoa dugc pham tiéu biéu.

A.  Ché phim b6t kho

Hop chit ¢6 cong thirc T duge micron héa (100mg) duoc trdn vai lactoza di
nghién (25g) (vi du, lactoza trong d6 bao gdm khéng nhiéu hon khoang 85% s6 hat c6 -
MMD nim trong khoang tir 60pm dén 90pum va khéng it hon 15% sb hat c6 MMD
nhé hon 15pm). Hon hop dd tron ndy dwoc nap tiép vao mdi vi cia goéi vi c6 thé béc
duoc voi luong du dé tao ra khoang tir 10pg dén 500pg hop chét c6 cong thirc I mdi

liéu. Chét bén trong vi s& dugc ding bang céch st dung may x6ng bot kho.

B.  Ché phim bot khd

Hop chét ¢ cong thuc I duge micron hoa (1g) duge tron voi lactoza da
nghién (200g) dé tao thanh ché phim luong 16n ¢6 ty 18 trong luong cta hop chit véi
lactoza dwgc nghién 13 1:200. Ché phdm d3 tron dugc bao g6i trong co ciu x0ng bot
kho c6 kha ning phan tin nim trong khoang tir 10ug dén 500pug hop chét c6 cong

thire I moi liéu.

C.  Ché phim bot khd

Hop chit c6 cong thirc I duoc micron héa (100mg) va téc nhan khang viém
steroit duge micron héa (500mg) dugc trdn véi lactoza di nghién (30g). Hon hop da
trdn nay dircjc nap tiép vao mdi vi ctia géi vi c6 thd boc duoc véi lugng do dé tao ra
khoang tir 10pg dén 500pg hop chit c6 cong thirc I mbi lidu. Chat bén trong vi s&

dugc dung bing cach sit dung may x0ng bt kho.
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D. Ché phim duing trong méay x6ng dinh liu

Hop chit c6 cong thic I duge micron héa (10g) dugc phén tan trong dung
dich dugc didu ché bang cach hoa tan lexithin (0,2g) trong nuéc dd khir khoang
(200ml). Huyén phu tao thanh duoc siy phun va tiép d6 dwoc micron héa d& tao ra
ché phdm micron hoéa chira cac hat c6 dudng kinh trung binh nhé hon 1,5um. Tiép dé,
ché phém dd micron héa dugc nap vao 6ng x0ng dinh lidu chira 1,1,1,2-tetrafloetan
duge nén &p véi lugng di ¢ tao ra khoang tir 10pg dén 500pg hop chét c6 cOng thirc

I mdi liéu khi dugc sir dung bing méay xong dinh lidu.

E. Ché pham dung cho méay khi dung

Hop chét c¢6 cong thirc I (25mg) dugc hoa tan trong nuéc mudi ding truong
dugc dém xitrat (pH=5) (125ml). Hon hop phan ting dugc khudy va duge tac dong
song am cho dén khi hop chit duoc hoa tan. Do pH cua dung dich duoc kiém tra va
duoc didu chinh, néu can, dén d6 pH=5 bing c4ch thém tir tir dung dich natri hydroxit
IN trong nuéc. Dung dich duoc ding bang cach st dung co ciu khi dung ma sé tao ra

tir khoang 10ug dén 500ug hop chét c6 cong thirc I mdi lidu.

F. Vién nang gelatin cing

Hop chit c¢6 cong thirc I (50g), lactoza dugc siy phun (440g) va magie stearat
(10g) duge tron k§. Ché phdm tao thanh dugc nap vao vién nang gelatin ciing (500mg

ché pham mdi vién nang), vién nay duoc ding qua dudng miéng.

G.  Ché phdm dé tiém

Hop chét c6 cong thuc I (0,2g) dugce tron véi dung dich dém natri axetat 0,4M
(2,0ml). D6 pH ctia dung dich tao thanh dwgc diéu chinh dén d6 pH=4 bing cach sir
dung dung dich axit clohydric 0,5N trong nudc hodc dung dich natri hydroxit 0,5N
trong nudc, néu cln, va tiép dé luong nudce da dé tiém duogc thém vao dé tao ra téng
thé tich 1a 20ml. Tiép d6, hdn hop phan tmg duoc loc qua bd loc vo trung

(0,22micron) dé tao ra dung dich vé tring thich hop dé dung bang céch tiém.
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D¢ hi€u dung

Hop chét ¢6 cdng thire I ¢6 ca hoat tinh d6i khang thu thé muscarin 14n hoat
tinh chu van thy thé adrenergic B2 va do dd, cac hop chét nay dugc mong doi 1a hitu
hiéu 1am t4c nhan didu tri dé diéu tri cc tinh trang bénh lién quan dén sirc khod bing
thu thé muscarin va/hoic thu thé gidi phong adrenalin o, tic 14, cac tinh trang bénh
lién quan dén sttc khoé ma dugc 1am thuyén giam hodc duoc didu hoa bing cach didu
tri bang chit ddi khang thu thé muscarin hodc chit déi khéng thu thé giai phéng
adrenalin B2. C4c tinh trang bénh lién quan dén strc khoé nay 14 da biét ddi véi chuyén
gia trong linh vuc k§ thuit nay nhu duwgc minh hoa trong tai liéu Eglen et al.,
Muscarinic Receptor Subtypes: Pharmacology and Therapeutic Potential, DN&P
10(8), 462-469 (1997); Emilien et al., Current Therapeutic Uses and Potential of
beta-Adrenoceptor Agonists and Antagonists, European J. Clinical Pharm., 53(6),
389-404 (1998); va céc tai liéu dugce trich din & ddy. Céc tinh trang bénh lién quan
dén strc khoé nay bao gdm, vi du, rdi loan lién quan dén phdi hodc bénh lién quan dén
tac nghé&n dudng khi thudn nghich, nhu bénh phéi tac nghén man tinh (vi dy, viém phé
quan va tran khi man tinh va kho khé), bénh hen, xo hoéa phdi, hoi ching suy ho hép
ngudi 16m/cép (adult/acute respiratory distress syndrome: ARDS), tic hd hip man
tinh, ting dong phé quan, viém miii di ‘g, bénh bui phdi (nhw bénh byi nhém, bénh
bui than phéi, bénh bui amiing, bénh bui d4 phdi, bénh rung 16ng mi, bénh bui sit
phdi, bénh bui silic phdi, nhidm déc thudc 14 va bénh bui bdng phdi), va rdi loan lién
quan dén phdi khéc c6 ngudn gbc chua xac dinh ma dugc huéng lgi tir viéc gidn phé
quéan giy ra béi tac nhan didu tri. Ngoai ra, cac tinh trang khéc di biét c6 thé duoc
diéu tri, it nhat mot phén, béng chat dbi khéang thy thé muscarin hodic chit chi van thu
thé giai phong adrenalin P2 bao gdm dé sém, trAm cam, suy tim sung huyét, bénh vé
da (vi dy, viém nhiém, dj ung, bénh da vay nén va tdng sinh), céc tinh trang trong d6
viéc ha thap tinh axit tiéu hoa la duoc mong mudn (vi dy, loét tiéu héa va loét da day)

va cac bénh hao mon co.

Do d6, theo mot phwong 4n, sang ché md ta phuong phép diéu tri rdi loan lién

quan dén phdi, phuong phép nay bao gdm viée cho bénh nhan cn didu tri dung lugng
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hitu hidu ¢6 tic dung diéu tri ctia hgp chét ¢6 cong thirc I Khi duoc st dung dé diéu
tri rbi loan lién quan dén phéi, hop chét c6 cong thic I thuong duge st dung béng
cach x6ng & dang nhiéu liéu mdi ngay, & dang lidu duy nhit m&i ngay hosc lidu duy
nhét mbi tudn. Noi chung, mirc liéu dé diu tri rdi loan lién quan dén phéi dugc mong
doi nim trong khoang tir 10pg/ngay dén 1500pg/ngdy; nhu khoang tir 25pug/ngay dén
1000pg/ngay; bao gdm khoang tir 50ug/ngay dén 500ug/ngay.

Theo mét phuong 4n, séng ché mé ta phwong phap didu tri bénh phéi tic
nghén man tinh hodc bénh hen, phuong phap nay bao gém viéc cho bénh nhén dung
luong hitu hiu c6 tac dung didu tri hop chit co cdng thire 1. Thong thudng, mirc lidu
dé didu tri COPD hodc bénh hen dugc mong doi 14 nim trong khoang tir 10pg/ngay
dén 1500pg/ngay. Cu thé, phuong phap niy bao gdm budc lam thuyén giam cac triéu
ching ctia COPD hodc bénh hen. Thuat ngit “COPD” dugc ngudi cé hidu biét trung
binh v& linh vuc k§ thuat nay hidu 14 bao gdm mét loat cc tinh trang hé hap, bao gdm
;\fiém phé quén tac ngh&n man tinh v tran khi, nhr dwgc minh hoa béi phan giai phéap
ky thudt cta tai liéu Barnes, Chronic Obstructive Pulmonary Disease, N. Engl. J.

Med., 2000: 343:269-78, va cic tai liéu trich din & day.

Khi dugc sir dung bang cach xong, hop chit ¢ cong thire I thudng c6 tac
dung lam gian phé quan. Do d6, theo khia canh khac vé phwong phép nay, sang ché dé
cip dén phuong phép tao ra sy gifin phé quan & dong vat c6 vu, phuong phap nay bao
gém viéc cho dong vat cé via dung mot lugng lam gidn phé quén hop chit c6 cong
thizc 1. N6i chung, muc lidu dé tao ra su gisn ph& quan s& nim trong khoang tir

10pg/ngay dén 1500pg/ngay.

Khi dugc st dung lam tac nhéan diéu tri, hop chét ¢6 cong thuce I duge dung
thy ¥ két hop véi tic nhan hodc céc tac nhan didu tri khac. Cu thé, bang cach dung
hop chat cé cong thirc I véi tac nhan khéng viém steroit, liéu phép tac dung ba, tirc 12
hoat tinh d6i khang thy thé muscarin, hoat tinh cht van thy thé gidi phéng adrenalin
B2, va hoat tinh khang viém, dugc mong doi béng cach chi sir dung 2 tac nhan diéu tri.
Vi dugc pham (va hén hop) chita hai tic nhan didu tri thuong 1a d& dang bao ché
va/hoac st dung so vdi ché phém chira ba tic nhan diéu tri, ché phém hai thanh phﬁn

s& tao ra loi thé dang k& so v&i ché phim chira ba tic nhan diéu tri. Do d6, theo
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phwong 4n cu thé, dugc phdm, hdn hop va phuong phap theo sang ché con chua tac

nhéan khang viém steroit.

Vi horp' chat c6 cong thirc I ¢6 ca hoat tinh dbi khang thu thé muscarin va hoat
tinh chti van thu thé giai phéng adrenalin P2, nén céc hop chit nay cling hitu hi€u lam
cong cu nghién ctru dé tim toi hodc nghién ciru cac hé hoic mau sinh hoc c¢6 thy thé
muscarin hozic thu thé giai phong adrenalin p». Ngoai ra, cc hop chit nay duoc st
dung trong cac thir nghiém sang loc dé phat hién ra, vi dy, hop chit méi c6 ca hoat
tinh d6i khang thu thé muscarin 14n hoat tinh ddi khang gidi phong adrenalin B,. Hé
hozc mau sinh hoc duoc st dung c6 thé chira thu thé muscarin hoic thu thé giai phong
adrenalin B> hodc ca hai. Hé hodc mAu sinh hoc thich hop bét ky c6 thu thé muscarin
va/hoic thu thé giai phéng adrenalin B2 c6 thd duogc six dung trong cac nghién ctru nay
c6 thé duoc thuc hién in virro ho#c in vivo. Hé hodc mau sinh hoc tiéu biéu thich hop
cho céc nghién ctru nay bao gdm, nhung khong bi giéi han &, t& bao, dich chiét t& bao,
mang huyét twong, miu mo, dong vit c6 vi (nhu chudt nhét, chudt céng, chudt lang,

thd, cho, lon, v.v..) va cac loai twong tu khac.

Khi duge sir dung 1am cdng cu nghién ctru, hé hodc mau sinh hoc chira thy thé
muscarin vi/hodc thy thé giai phéng adrenalin B2 thudng duge cho tiép xtc véi hop
chét c6 cong thiic I véi lugng dbi khang thu thd muscarin hogic lugng chit van thy thé
giai phong adrenalin B2. Tac dung ctia hé hodc mau sinh hoc dugc tao ra béi hop chét
nay tiép d6 duoc xac dinh hoac dugc do béng cach str dung cac quy trinh va thiét bi
théng thudng, nhu bang cich x4ac dinh lién két trong thir nghiém gén két phéi tir
phéng xa hodc nhiing thay ddi v& hé chirc ning giy ra qua trung gian phdi tir hoic
bang cach xac dinh lugng bao vé phé quan dugc tao ra boi hop chit trong thr nghiém
bao vé phé quan & dong vat c6 vi. Thir nghiém chirc ning tiéu biéu bao gdm nhing
thay ddi vé adenosin monophosphat vong (cAMP) ndi bao gdy ra qua trung gian phdi
tir; thay ddi hoat tinh ctia enzym adenylyl xyclaza (enzym nay tdng hop nén cAMP)
gdy ra qua trung gian phéi tir; thay dbi v& viéc dua gudnosin 5'-O-(thio)triphosphat
([*SIGTPOS) vao mang da phan 1ap gdy ra qua trung gian phdi tir thong qua su thay
d6i ctia [PS]GTPOS ddi v6i GDP duoc xic tac bdi thu thé; thay dbi v& cac ion canxi

ty do trong t& bao gy ra qua trung gian phéi tir (nhu duge x4c dinh, vi duy, bang thiét
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bi doc dia hinh 4nh duoc lién két phat huynh quang hodc FLIPR® ctia Molecular
Devices, Inc.); va céc loai tuong tw khac. Hop chét c6 cong thire I duge mong doi 1a
d6i khang hodc lam gidm sy kich hoat thu thé muscarin hodc chi vn hogic géy ra su
kich hoat thu thé giai phéng adrenalin B2 va trong thir nghiém chirc ndng dugc néu &
déy hodc trong c4c thir nghiém cé ban chit twong tu. Hop chit c6 cong thire I thuong
duoc st dung trong cic nghién ctru ndy & ndng d6 ndm trong khoang tir 0,1 nanomol

dén 100 nanomol.

Ngoai ra, hgp chét ¢é cong thirc I c6 thé duoc st dung lam cong cu nghién
ctru dé danh gia céc hop chit héa hoc khéc. Theo khia canh nay, hop chit cé cong
thtre T dugce str dung 1am chudn trong thir nghiém dé cho phép so sanh cac két qua thu
dugc bang hop chat thir nghiém va hop chit c6 cong thirc 1. Vi dy, dit lidu gan két thu
thé muscarin va/hoic thu thé giadi phong adrenalin B2 (nhu dugc xac dinh, vi dy, béng
thir nghiém thay thé phdi tir phong xa in vitro) d6i véi hop chit thir nghi€ém hoac
nhém céac hop chét thir nghiém duoc so sénh v6i dit lidu gén két thu thé muscarin
va/hodc thy thé giai phong adrenalin B2 di v&i hop chit c6 cong thire I dé x4c dinh
cac hop chit thir nghiém ma c¢6 mirc gan két mong mubn, tuc 14 hop chét thir nghiém
c6 mirc gin két bang hodc 16n hon muc gén két cua hop chit c6 codng thic I, néu co.
Theo céach khac, vi dy, tac dung bao vé phé quan c6 thé duoc x4ac dinh ddi véi hop
chét thir nghiém va hop chét c6 cong thirc I trong thir nghiém bao vé phé quéan & dong
vat cé va va dit li€u nay duogc so sanh dé xac dinh hop chét thir nghiém cho tac dung
bao vé& phé quan hozc thoi gian tac dung biang hodc 16n hon. Khia canh nay, la céac
phuong 4n riéng biét, bao gbm, ca (i) tao ra di liéu so sanh (st dung céc thir nghiém
thich hop) va (ii) phén tich dit liéu thir nghiém dé xac dinh hop chét thir nghiém dang
duoc quan tam.

Céc déc tinh va viéc stt dung hop chét ¢c6 cong thuc I co thé duoc minh hoa
bang cach sir dung cac thir nghiém in vitro va in vivo da biét déi véi ngudi ¢6 hiéu
biét trung binh v& linh vuc k¥ thuat nay. Vi dy, cac thir nghiém tiéu biéu duoc mé ta

chi tiét hon trong phan Vi du thuc hién sang ché sau déy.
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Vi du thye hién sang ché

Phén vi du sau ddy dugc dua ra nham minh hoa cho cdc phuong 4n va khia
canh ti€u biéu khac nhau cuia sdng ché va khong nham 1am gi¢i han pham vi ctia sang

ché theo cach bét ky, trir khi duoc quy dinh khac.

T4t ca cac chit phan tmg, chit ban diu va dung mdi dugc st dung trong phin
Vi dy thuc hién sau ddy dugc mua tlr cac nha cung cdp thwong mai (nhu Aldrich
Chemical Company, Milwaukee, WI) va dugc sit dung ma khéng can tinh ché thém
trir khi ¢ quy dinh khac.

Phé 'H NMR duoe ghi lai trén phd ké 400MHz Varian AS400, trir khi c6 quy
dinh khac. Dich chuyén hoa hoc dugce bdo cdo dudi dang gia tri 8 & don vi ppm lién
quan dén tetrametylsilan (TMS) 1am chuén néi. Hing s6 két hop (gia tri J) dugc cho &
don vi hertz (Hz) va tinh da bdi duoc béo céo bang céch sir dung céc chit viét tit sau
déy: s = vach don, d = vach d6i, t = vach ba, q = vach bbn, m = vach bdi, br = vach

rong, nd = khdéng xac dinh.

Cac didu kién phé khdi sic ky long (Liquid chromatography Mass Spectroscopy: LC-
MS)

Dit liéu LC-MS thu dugc bang cach sir dung hé sic ky léng Agilent 1100 —
bom nhi phan G1312A (Agilent Technologies), phan giai nhanh ZORBAX 3,5um Rx,
cot Bonus-RP (c& hat 3,5um; 2,Imm x 50mm) (Agilent Technologies) va khbi phd ké
API 150EX Single Quadrupole LC/MS (Perkin-Elmer Sciex Instruments). Hé dung

mdi dugce st dung la:

Dung méi A: 98% nudc va 2% axetonitril (thé tich) + 1ml/l TFA
Dung méi B: 90% axetonitril va 10% nude (thé tich) + 1ml/1 TFA
Téc d6 chay: 500ul/phut

Gradien:  (Phuong phap 10-90): 10% B dn 90% B trong 3 phut
(Phuong phép 2-90): 2% B dén 90% B trong 3 phut

(Phuong phéap 10-70): 10% B dén 70% B trong 3 phut.
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Céc diéu kién HPLC

HPLC duogc thuc hién bﬁng cach sit dung hé HP 1100 Series HPLC (Agilent
Technologies) va phén gidi nhanh ZORBAX 3,5pm Rx, c6t Bonus-RP (c& hat 3,5um;
2,lmm x 50mm) (Agilent Technologies) hodc cit Ascentis Express C18 HPLC (c&

hat 2,7um, 3,0mm x 3cm). Hé dung moi dugc str dung 1a:

Dung moi A: 98% nudce va 2% axetonitril (thé tich) + 1ml/l TFA
Dung méi B: 90% axetonitril va 10% nuéc (thé tich) + 1ml/1 TFA
Tbc d6 chay: 500ul/phut

Gradien:  (Phuong phap 10-50): 10% B dén 50% B trong 6 phut
(Phuong phap 10-70): 10% B dén 70% B trong 6 phit

(Phuong phap 2-90): 2% B dén 90% B trong 6 phut.

Vidul

Diéu ché axit 3-[4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-yl]propionic

Dung dich dugc khudy chira piperidin-4-yl este c@a axit biphenyl-2-
ylcarbamic (50,0g, 168,7mmol) (vi du, xem cong bb don yéu cdu clp patent M§ s6
2006/0035931 Al, dugc cbng bd ngay 16.02.2006) va axit acrylic (15,1ml,
219,3mmol) trong DCM (500ml) dugc dun néng & 50°C qua dém. Hon hop phan ting
duge b dac dudi 4p sudt giam va phin cin duoc hoa tan trong MeOH (600ml). Dung
dich tao thanh dugc dun néng & 75°C trong 2 gid va tiép d6 dé yén & nhiét do trong
phong trong khoang 48 gio. Chét rén tao thanh dugc thu gom bang cach loc, rira bing
MeOH, va lam khé dé thu duoc hop cht néu & d& muc nay (61,5g, hiéu sudt 99%).
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Vidu?2

Diéu ché metyl este cia axit 4-({3 -[4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-
yl]propionyl} metyl-amino)butyric

N,N,N,N -tetrametyl-O-(7-azabenzotriazol-1-yl)uroni hexaflophosphat (1,36g,
3,58mmol) duoc thém vao hdn hop duge khuéy chira hydroclorua metyl este cta axit
4-metylaminobutyric (546mg, 3,26mmol) va  axit = 3-[4-(biphenyl-2-
ylcarbamoyloxy)piperidin-1-yl]propionic (1,20g, 3,26mmol) trong DCM (15ml), rdi
thém tiép N,N-diisopropyletylamin (1,42ml, 8,15mmol). LC-MS (Phuong phap 2-90)
~ cho thiy san phim c6 mat (Rt 3,11 phut; m/z 482,4 [M + H]*). Nudc va DCM duge
thém vao va céc 16p dugc tich riéng. Lép hitu co duge rira bing nude (2x) va nude
mudi, 1am kho trén natri sulfat, loc va c6 dic dudi 4p sudt giam dé thu duogc hop chit

néu & dé muc nay (2,0g, hiéu suit 100%) duéi dang ddu mau vang sang.

Vidu3

Diéu ché axit 4-({3-[4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-
yl]propionyl} metylamino)butyric

Dung dich natri hydroxit trong nuéc (1,0M, 10,4ml, 10,4mmol) dugc thém
timg giot vao dung dich dwoc khudy chira metyl este ctia axit 4-({3-[4-(biphenyl-2-
ylcarbamoyloxy)piperidin-1-yl]-propionyl}metylamino)butyric (1,00g, 2,08mmol)
trong THF (10ml) v h8n hop phan tmg dugc khudy qua dém & nhiét d6 trong phong.
LC-MS (Phuong phép 10-90) cho thy san phém c6 mat (Rt 3,34 phut; m/z 468,2 [M
+ H]"). D6 pH ctia hdn hop phéan tmg duoc diéu chinh ¢én d6 pH = 5 bang dung dich
axit clohydric trong nuéc (6M) va hdn hop phan tmg duge c¢b dic dudi 4p sut giam.
Dung dich amoni clorua trong nudc dugc thém vao phén cin va ﬁén hop phan Ung
nay duoc rira bang EtOAc. D6 pH ciia 16p nude duge diéu chinh dén d6 pH = 4 bang
dung dém phosphat va tiép d6 16p nuéc dugc chiét bing hdn hop isopropyl
axetat/cloroform cé ty 1€ 1:3 (4x). Lép hitu co thu gom dugce lam khd trén natri sulfat,
loc va ¢b diic dudi ap sudt giam dé thu duge hop chit néu & dé muc nay dudi dang dau

khong mau, chat nay duge sir dung ma khong cén tinh ché thém.
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Vidu4

Diéu ché 1-(2-{[3-(4-(1 ,3-dioxolan—2-yl)-phenylcarbamoyl)propyl]metyl-
carbamoyl}etyl)piperidin-4-yl este clia axit biphenyl-2-ylcarbamic

N,N,N',N -tetrametyl-O-(7-azabenzotriazol-1-yl)uroni hexaflophosphat
(73,2mg, 0,192mmol) dugc thém vao dung dich chira axit 4-({3-[4-(biphenyl-2-
ylcarbamoyloxy)piperidin-1-yl]-propionyl} metylamino)butyric (75mg, 0,16mmol) va
4-(1,3-dioxolan-2-yl)phenylamin (26mg, 0,16mmol) trong DCM (3ml), rdi thém tiép
N,N-diisopropyletylamin (55,9p1, 0,321mmol). H8n hgp phan tmg duoc khudy & nhiét
d trong phong trong khodng 48 gid. LC-MS (Phuong phép 2-90) cho thdy san phdm
c6 mat (Rt 3,87 phut; m/z 615,4 [M + H]"). Nudc va DCM dugc thém vao va cic 16p
dugc tach riéng. Lép hitu co dugce rira bing nudce (2x) va nude mudi, 1am khd trén
natri sulfat, loc va c6 dic dudi ap suét giam dé thu duogc hop chét néu & d& muc nay
dudi dang ddu mau vang, chit nay duoc sir dung ma khong can tinh ché thém. Trong
céc thir nghiém tiép theo, hop chét nay con duoc tach ra dudi dang chét rén c6 thé loc

duoc.

Vidu5

Diéu ché 1-(2-¢ [3-(4-formylphenylcarbamoyl)propylJmetylcarbamoyl} etyl)-piperidin-
4-yl este cua axit biphenyl-2-ylcarbamic

Dung dich axit clohydric trong nuéc (3M, 1,07ml) duge thém vao dung dich
dugc khudy chua 1-(2-{[3-(4-(1,3-dioxolan-2-yl)phenylcarbamoyl)propylJmetyl-
carbamoyl}etyl)piperidin-4-yl este cla axit biphenyl-2-ylcarbamic (98mg, 0,16mmol)
trong axetonitril (2ml). Dung dich mau cam sim tao thanh dugc khudy & nhiét do
trong phong. Nudc duge thém vao va hdn hop tao thanh duoc chiét bang DCM (2x).
Lép hitu co thu gom dugc 1am kho trén natri sulfat, loc va ¢ dic dudi ap sudt giam
dé thu duoc hop chit néu & dé muc nay, chét nay duoc sit dung ma khong can tinh ché

thém.
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Vidu6

Diéu ché 1-(2-{[3-(4-{[(R)-2-(tert-butyldimetyl-silanyloxy)-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino]metyl}-phenylcarbamoyl)propyl]metyl-
carbamoyl}etyl)piperidin-4-yl este cta axit biphenyl-2-ylcarbamic

Mubi cta  axit 5-[(R)-2-amino-1-(fert-butyldimetylsilanyloxy)etyl]-8-
hydroxy-1H-quinolin-2-on axetic (101mg, 0,256mmol) (vi du, xem cong b don yéu
cau cip patent My s 2006/0035931 A1, dugc cong b ngay 16.02.2006) duge thém
vao dung dich duogc Kkhudy chira 1-(2-{[3-(4-formy]l-
phenylcarbamoyl)propyl]metylcarbamoyl} etyl)-piperidin-4-yl este clia axit biphenyl-
2-ylcarbamic (91mg, 0,16mmol) trong DCM (2ml), rdi thém tiép MeOH (1ml). Dung
dich mau vang tao thanh dugc khudy & nhiét d6 trong phong trong 10 phut va tiép d6
natri triaxetoxybohydrua (89mg, 0,40mmol) dugc thém vao va hdn hop phan tng nay
dugc khudy qua dém. LC-MS (Phwong phap 2-90) cho thiy san phim c6 mit (Rt 3,25
phut; m/z 889,8 [M + HJ"). Nudc va DCM duge thém vao va céc 16p duoc tach riéng,
Lép hitu co duge rira bang nude (2x) va nude mudi, lam khd trén natri sulfat, loc va
co dac dudi ap suét giam dé thu duoc hop chét néu & d& muc nay, chét nay dugc su

dung ma khéng can tinh ché thém.
Vidu7
Diéu ché mubi cta axit ditrifloaxetic cta 1-2-{[3-(4-{[(R)-2-hydroxy-2-(8-hydroxy-

2-o0x0-1,2-dihydroquinolin-5-yl)etylamino]metyl}-phenylcarbamoyl)propyl]metyl-
carbamoyl}etyl)piperidin-4-yl este cia axit biphenyl-2-ylcarbamic (Hop chit I-1)

H, o)

O ! OH

NH

(- i@«icé/\m@y o

2 CF3;COOH
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Trietylamin trihydroflorua (260pl, 1,60mmol) dugc thém vao dung dich chira
1-(2-{[3-(4-{[(R)-2-(tert-butyldimetylsilanyloxy)-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino]metyl} phenylcarbamoyl)propyl]metylcarbamoyl}-
etyl)piperidin-4-yl este cta axit biphenyl-2-ylcarbamic (~0,16mmol) trong DCM
(3ml). Hon hop phan tng dugc khudy & nhiét d6 trong phong qua dém. LC-MS
(Phuong phép 2-90) cho thdy sin pham c6 mat (Rt 3,00 phut; m/z 775,4 [M + H]").
Hén hop phan tng dugc ¢d dic dudi 4p sudt gidm va phin cin dugc tinh ché bang
phuong phap HPLC dé thu duoc hop chét néu & d& muc nay (27,8mg, hidu suit 39%,
d6 tinh khiét 94%).

Vidu 8

Diéu ché axit [3-(tritylamino)phenyl]axetic

Dung dich chua trityl bromua (77,5g, 240mmol) trong DCM (120ml) duoc
thém timg giot vao dung dich dugc khudy chira axit (3-aminophenyl)axetic (30,20¢g,
199,8mmol) trong pyridin (200ml) trong méi trudng nito & 0°C trong thoi gian 5 phut.
Hdn hop phan tmg duoc khudy & nhiét do trong phong trong 14 gid va tiép d6 dugc co
dac dudi &p suit giam. DCM (~800ml) va nuéc (~800ml) duoc thém vao phin cin va
cac 16p dugce tach riéng. Lép hitu co dugc rira bang nude (3 x ~500ml), 1am kho trén
natri sulfat, loc, va c6 dic dudi 4p suat giam dé thu dugc chit rin mau tring nho hoi
nau (100,1g). Chét rén nay duoc tao huyén phu trong EtOH (500ml) va hén hop phan
{mg nay dugc dun néng & 60°C trong 1 gid va tiép dé dwoc lam ngudi dén nhiét do
trong phong. Chat rin nay dwoc thu gom bang céach loc, rira bang EtOH va lam kho
trong chan khong cao dé thu dugc hop chit néu & d& muc nay (67,2g, hiéu suat 85%)

dudi dang chat ran mau trang,.

'H NMR (DMSO-de) § 7,25 (m); 7,13 (m); 6,70 (s); 6,63 (t); 6,55 (d); 6,27
(d); 6,09 (m); 3,29 (br s); 3,16 (5).
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Vidu9

Diéu ché 2-[3 -(tritylamino)phenyl]etanol

Dung dich chita phtc boran dimetyl sulfua trong THF (2M, 76,2ml,
152mmol) dugc thém timg giot vao huyén phu duge khudy chira axit [3-
(tritylamino)phenyl]axetic (30,00g, 76,24mmol) trong THF (126ml) trong mdi trudng
nito & 0°C trong thoi gian 45 phut trong khi van duy tri nhiét d6 ¢ < 1,8°C. Dung dich
ddng nhit mau hoi vang tao thanh dugc khudy & nhiét do trong phong trong 18 gio.
Dung dich natri bicacbonat bdo hoa trong nude (~300ml) duge thém vao tir tir (sui bot
" manh sau khi bat ddu thém) va hdn hop tao thanh dwoc khudy & nhiét d6 trong phong
qua dém. Hon hop phan tmg dugc chiét bing EtOAc (2 x ~330ml) va 16p hitu co thu
gbm dugc lam kho trén natri sulfat, loc, va c6 dac dudi ap sudt giam dé thu duoc hop

chét néu & d& muc nay (25,6g, hiéu suit 86%) dudi dang chit rin mau tring.

'H NMR (CDCl) § 7,25 (m); 6,9 (t); 6,4 (m); 6,3 (m); 6,1 (5); 5,0 (s); 3,5 (m);
2,5 ().

Vidu 10

Diéu ché 2-[3-(tritylamino)phenyl]etyl este ctia axit 4-nitrobenzensulfonic

p-nitrobenzensulfonyl clorua (3,50g, 15,8mmol) dugc thém ting giot vao
dung dich duogc khudy chira 2-[3-(tritylamino)phenyl]etanol (5,00g, 13,2mmol) va
trietylendiamin (2,22g, 19,8mmol) trong DCM (52,7ml) trong mdi truong nito & 0°C
trong thoi gian 5 phtt. H3n hop tao thanh dugc khudy & 0°C trong 40 phut va tiép do6
dung dich natri bicacbonat bdo hoa trong nudc (~ 50ml) duge thém vao. Hon hop
phan tmg dugc khudy & nhiét d6 trong phong trong 10 phit va tiép dé cac 16p duge
tach riéng. Lép nude duoce chiét bing DCM (2 x ~50ml) va 16p hitu co thu gom duge
lam kho trén natri sulfat, loc, va ¢6 déc dudi ap suét giam dé thu duoc hop chit néu &

dé muc nay (7,44g, hiéu suit 100%) dudi dang chét rén bot mau vang cam.

'"H NMR (CDCL) § 8,20 (m); 7,70 (m); 7,30 (m); 6,70 (m); 6,30 (m); 6,10
(m); 5,30 (s); 5,00 (s); 4,00 (t); 3,20 (m); 2,60 (m).
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Viduy 1l

Diéu ché 5-[(R)-2-{ [2-(3-aminophenyl)etyl]benzylamino}-1-(tert-butyl-
dimetylsilanyloxy)etyl]-8-benzyloxy-1H-quinolin-2-on

Hdn hop duogc khudy chira 2-[3-(tritylamino)phenyl]etyl este cua axit 4-
nitrobenzensulfonic (7,44g, 13,2mmol); 5-[(R)-2-benzylamino-1-(fert-butyldimetyl-
silanyloxy)etyl]-8-benzyloxy-1H-quinolin-2-on (5,42g, 10,5mmol) (vi dy, xem céng
bb don yéu clu clp patent M§ s6 2006/0035931 Al, dugc cong bb ngay 16.02.2006)
va natri bicacbonat (3,32g, 39,5mmol) trong axetonitril (26,4ml) dugc dun néng &
75°C trong mo1i trudng nito trong 18 gid. Hdn hop phéan tmg duogc 1am ngudi dén nhiét
do trong phong va d6 pH dugc didu chinh dén do pH < 2 bing dung dich axit
clohydric trong nuéc (1N, ~40ml). Hdn hop phan tmg duwoc khudy & nhiét do trong
phong trong 1 gitr va tiép d6 d6 pH ctia hdn hop phan tmg dugc didu chinh dén d6 pH
= 7 — 8 bang dung dich natri bicacbonat bio hoa trong nudc (~30ml). Nudce (~ 50ml)
va EtOAc (~ 50ml) duoc thém vao va cac 16p dugc tach riéng (mdt lugng nhod dung
dich natri clorua nuéc loing duge thém vao dé thiic ddy qua trinh tach). Lép nudc
duoc chiét bang EtOAc (2 x 30ml) va 16p hitu co thu gom duge 1am khd trén natri
sulfat, loc, va c6 dac dudi ap suét gidm. Phin cin duoc tinh ché bﬁng cach sic ky
nhanh trén silicagel (30-60% EtOAc trong hexan) dé thu duoc hop chét néu & d& muc

nay (5,7g, hiéu sudt 68%) dudi dang chit rin bot mau vang sang.

'H NMR (CDCl3) § 9,10 (s); 7,90 (br s); 7,40 (m); 7,20 (m); 7,10 (m); 7,00
®); 6,90 (s); 6,50 (m); 6,30 (s); 5,20 (s); 4,80 (m); 3,60 (m); 2,80 (m); 2,60 (m); 0,80
(S)> '0>2 (S)'

Vidul2

Piéu ché axit 4-(tert-butoxycarbonylmetylamino)butyric

Di-tert-butyldicacbonat (1,56g, 7,16mmol) dugc thém viao hdn hop duoc
khudy chita hydroclorua cta axit 4-(metylamino)butyric (1,00g, 6,51mmol) va
trietylamin (2,72ml, 19,5mmol) trong DCM (60ml) & nhiét d§ trong phong. Hon hop
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tao thanh dwoc khudy trong khoang 72 gid. LC-MS cho thdy san phdm c6 mét (Rt
4,11 phut; m/z 216,2 [M + H]"). DCM va nudc dugc thém vao va d6 pH cua 16p nudce
duogc didu chinh dén d6 pH = 4,5 dén 6 bang dung dich axit clohydric trong nudc
(IM). Céc 16p dugce tach riéng va 16p hitu co dugce lam kho trén natri sulfat, loc va c6
dic dudi 4p sudt giam dé thu dugc hop chit néu & d& muc nay (1,5g, hidu sudt 100%)

dudi dang dau ddc mau vang sang.

'H NMR (CDCl3) 8 3,28 (br s); 2,85 (s); 2,35 (£); 1,84 (t); 1,46 (s).

Vidu 13

Diéu ché tert-butyl este ctia axit {3-[3-(2- {benzyl-[(R)-2-(8-benzyloxy-2-0x0-1,2-
dihydroquinolin-5-yl)-2-(tert-butyldimetylsilanyloxy)etyl]amino } etyl)phenyl-

carbamoyl]-propyl}metylcarbamic

Dung dich chita 1-hydroxy-7-azabenzotriazol trong DMF (0,5M, 0,729ml,
0,364mmol) dugc thém vao dung dich dugc khudy chia axit 4-(fert-
butoxycarbonylmetylamino)butyric (72,0mg, 0,331mmol); 5-[(R)-2-{[2-(3-
aminophenyl)etyl]benzylamino}-1-(tert-butyl-dimetylsilanyloxy)etyl]-8-benzyloxy-
1H-quinolin-2-on (210mg, 0,331mmol); 2,6-lutidin (46,5pl, 0,398mmol); va N-(3-
dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua (69,8mg, 0,364mmol) trong
DMF (3ml) & nhiét d6 trong phong. Hon hop tao thanh duge khqu & nhiét do trong
phong qua dém. LC-MS (Phuong phép 2-90) cho thiy san phdm c6 mit (Rt 4,56 phut;
m/z 833,6 [M + H]"). Nu6c duge thém vao va hdn hgp phan ting nay dugc pha lofing
b'?lng dung dich lithi clorua 10% trong nuéc va DCM. Céc 16p dugc tach riéng va 1op
hitu co duge rira bang dung dich lithi clorua 10% trong nudc (2x), 1am khé trén natri
sulfat, loc va c6 ddc dudi 4p sudt giam. Phin cin dugc ¢6 dic tiép trong chan khéng
cao dé thu duoc hop chét néu & d& muc nay (chtra lugng khéng dang k& DMF), chit

nay duge str dung trong phan tng tiép theo ma khong cén tinh ché thém.
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Vidu 14

Diéu ché N-[3-(2-{benzyl-[(R)-2-(8-benzyloxy-2-oxo-1,2-dihydroquinolin-5-yl)-2-
(tert-butyldimetylsilanyloxy)etyl]amino }etyl)phenyl]-4-metylaminobutyramit

Axit trifloaxetic (2ml, 20mmol) dugc thém vao dung dich dwgc khudy chira
tert-butyl  este cia  axit  {3-[3-(2-{benzyl-[(R)-2-(8-benzyloxy-2-0x0-1,2-
dihydroquinolin-5-yl)-2-(fert-butyldimetylsilanyloxy)etylJamino } etyl)-
phenylcarbamoyl]propyl}metylcarbamic (276mg, 0,331mmol) trong DCM (3ml) &
nhiét d trong phong va hdn hop tao thanh duoc khudy & nhiét do trong phong qua
dém. LC-MS (Phuong phép 2-90) cho thdy san phim c6 mat (Rt 2,69 phut; m/z 733,4
[M + H]"). Hon hop phan g dugc co dic dudi ap sut giam va phin cin duge hoa
tan trong DCM. Dung dich nay dugc rira bang dung dich natri bicacbonat bdo hoa
trong nuéc (2x), 1am kho trén natri sulfat, loc va c6 dic dudi ap suit giam dé thu duogc
hop chit néu & d& muc ndy (249mg, hidu suit 100%) dudi dang diu mau niu vang,

chét nay duoc sir dung trong phan tmg tiép theo ma khong cn tinh ché thém.

Viduy 15

Diéu ché 1-[2-({3-[3-(2- {benzyl-[(R)-2-(8-benzyloxy-2-ox0-1,2-dihydroquinolin-5-
yl)-2-(tert-butyldimetylsilanyloxy)etyl]amino} etyl)phenylcarbamoyl]propyl} -
metylcarbamoyl)etyl]piperidin-4-yl este cta axit biphenyl-2-ylcarbamic

Dung dich chira 1-hydroxy-7-azabenzotriazol trong DMF (0,5M, 0,720ml,
0,360mmol) dwoc thém vao dung dich dugc khudy chira axit 3-[4-(biphenyl-2-
ylcarbamoyloxy)piperidin-1-yl]-propionic =~ (127mg,  0,344mmol) va  N-(3-
dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua (69,0mg, 0,360mmol) trong
DMF (5ml) & nhiét 40 trong phong. N-[3-(2-{benzyl-[(R)-2-(8-benzyloxy-2-oxo0-1,2-
dihydroquinolin-5-yl)-2-(fert-butyldimetylsilanyloxy)etylJamino } etyl)phenyl]-4-
metylaminobutyramit (240mg, 0,327mmol) va 2,6-lutidin (114pl, 0,982mmol) dugc
thém vao va hdn hop tao thanh duge khudy qua dém. LC-MS (Phuong phap 2-90) cho
thiy san phdm c6 mat (Rt 4,13 phat; m/z 1083,7 [M*]). Nudc duoc thém vao va hdn
hop phan ting nay duoc pha lofng bang DCM. Céc 16p dugc tach riéng va 16p hitu co
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duoc rira bang dung dich lithi clorua 10% trong nudc (2x), lam khé trén natri sulfat,
loc va cb ddc dudi 4p sudt giam. Phin cin duge tinh ché bang cach sic ky nhanh trén
silicagel (0-20% MeOH trong DCM béng TEA 1%) d& thu dugc hop chit néu & dé

muc ndy (258mg, hiéu sudt 72%) dudi dang diu mau vang.

Viduy 16

Diéu ché 1-(2-{[3-(3-{2-[(R)-2-(tert-butyldimetylsilanyloxy)-2-(8-hydroxy-2-ox0-1,2-
dihydroquinolin-5-yl)etylamino]-etyl} phenylcarbamoyl)propyl]metyl-
carbamoyl}etyl)piperidin-4-yl este ciia axit biphenyl-2-ylcarbamic

Dung dich chira axit axetic trong nudc (17,4M, 41,4pl, 0,720mmol) duoc
thém vao dung dich dwgc khudy chira 1-[2-({3-[3-(2-{benzyl-[(R)-2-(8-benzyloxy-2-
o0x0-1,2-dihydroquinolin-5-yl)-2-(tert-butyldimetylsilanyloxy)etyl]-
amino}etyl)phenylcarbamoyl]propyl} metylcarbamoyl)etyl]piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic (258mg, 0,238mmol) trong MeOH (3ml) & nhiét d6 trong
phong. Dung dich tao thanh dugc tiy sach bing nito (3 chu trinh chan khong rdi dén
nito kho) va tiép d6 paladi hydroxit (47mg, 0,34mmol) dugc thém vio. Hon hop phan
tmg ndy duoc tay lai bang nito va tiép do bang hydro (5x) va tiép d6 duoc khudy &
nhiét d6 trong phong trong méi trudng hydro (qua béng cé kim dwgc nhin chim)
trong 6 gid. LC-MS (Phuong phép 2-90) cho thdy san phdm c6 mat (Rt 3,71 phut; m/z
903,6 [M + H]"). Hon hop phan tmg duogc loc qua thiét bi loc mang va dich loc dugce
cd dac dudi ap suét giam dé thu duge hop chét néu & d& muc nay, chit nay dugc st

dung trong phan tmg tiép theo ma khong cin tinh ché thém.

Vidu 17

Diéu ché mudi cua axit ditrifloaxetic ctia 1-2-{[3-(3-{2-[(R)-2-hydroxy-2-(8-
hydroxy-2-o0xo0-1,2-dihydroquinolin-5-

yDetylamino]etyl} phenylcarbamoyl)propyl]metyl-carbamoyl}etyl)piperidin-4-yl este
clia axit biphenyl-2-ylcarbamic (Hop chit I-7)
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Trietylamin trihydroflorua (364pl, 2,24mmol) dugc thém vao dung dich duoc
khudy chira 1-(2-{[3-(3-{2-[(R)-2-(tert-butyldimetylsilanyloxy)-2-(8-hydroxy-2-oxo-
1,2-dihydroquinolin-5-yl)etylamino]-etyl} phenylcarbamoyl)propyl]metylcarbamoyl} -
etyl)piperidin-4-yl este cua axit biphenyl-2-ylcarbamic (202mg, 0,224mmol trong
DCM (4ml) & nhiét d6 trong phong va hdn hop tao thanh duoc khudy qua dém. LC-
MS (Phuong phap 2-90) cho thdy san phidm c6 mit (Rt 2,77 phat; m/z 789,6 [M +
HJ*). Hon hop phan tmg duge ¢6 dic dudi ap sudt giam va phan cin duoc tinh ché
bing phuong phap HPLC dé thu duoc hop chit néu & dé muc nay (101,6mg, hiéu suét
47%, @6 tinh khiét 100%).

Vidy 18

Diéu ché metyl (3-bromophenyl)axetat

Dung dich duge khudy chira axit (3-bromophenyl)axetic (10,0g, 0,0465mol)
va axit sulfuric dac (4,5ml) trong MeOH (230ml) duoc dun néng & 40°C trong 16 gio.
Hbn hop phéan tng duge ¢6 dic dudi ap sudt giam va phan cin duge tron véi nude
(50ml) va DCM (100ml). Céc 16p duge tach ri€ng va 16p hitu co duge ¢ dac dudi ap
sudt giam. Phan cin duoc tinh ché bing cach sic ky nhanh trén silicagel (0-10%
EtOAc/hexan) dé thu dwoc hop chit néu & dé muc nay (19,8g, hiéu suit 91%) duéi

dang dau khong mau.

LC-MS (Phuong phéap 10-90): Rt 3,36 phut; m/z 300,4 [M + H]*; 229,6 [M™].
'H NMR (CD3;0D) 6 7,48 (s, 1H); 7,44 (d, 1H); 7,26-7,25 (m, 2H); 3,71 (s, 3H); 3,66
(s, 2H).
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Vidu 19

Diéu ché metyl [3-(2-oxopropyl)phenyl]axetat

Hon hop dugce khudy chira metyl (3-bromophenyl)axetat (19,7g, 86,0mmol),
tributyl thiéc metoxit (37,1ml, 129mmol), isopropenyl axetat (14,2ml, 129mmol),
paladi axetat (961mg, 4,28mmol), va tri-o-tolylphosphin (2,63g, 8,64mmol) trong
toluen (70ml) duoc dun néng & 100°C trong 6 gio. Dung dich kali florua trong nuéc
(4M, 120ml) va EtOAc (200ml) duge thém vao va hdn hop tao thanh duoc khudy qua
dém. Tiép d6, hdn hop phan tng dugc loc qua Xelit va cac 16p dugce tach riéng. Lép
hitu co dugc rira bang nuée va tiép dé duge ¢o dic dudi &p suét giam. Phan cin duoc
tinh ché bang cach sic ky nhanh trén silicagel (0-8% MeOH trong DCM) dé thu duoc
hop chét néu & d& muc nay (11,8, hidu suit 66%).

LC-MS (Phuong phap 10-90): Rt 4,24 phut; m/z 207,3 [M + H]".

Vidu 20

Diéu ché mubi hydroclorua metyl {3-[(S)-2-((S)-1-phenyletylamino)propyl]-
phenyl}axetat

Hon hop chita metyl [3-(2-oxopropyl)phenyl]axetat (2,31g, 11,2mmol), (S)-1-
phenyletylamin (3,4ml, 27,0mmol), natri triaxetoxybohydrua (14g, 68,0mmol), va
magie sulfat (3,2g, 27,0mmol) trong DCM (69ml) dugc khudy qua dém. Hon hop
phan Gng dugc lam lanh dén 0°C va dung dich natri bicacbonat bdo hoa trong nudc
(150ml) duoc thém vao cho dén khi ngimg sti bot. Cac 16p dugc tich riéng va 16p
nuée duoc chiét bing DCM (70ml). Lép hitu co thu gom dugc lam khé trén natri
sulfat, loc va c6 ddc dudi ap suét giam. Phan c3n dugc tinh ché bing cach sic ky
nhanh trén silicagel (0-10% MeOH trong DCM). Axit clohydric trong nuée (6N, 2ml)
dugc thém vao san phidm dé tao thanh mudi hydroclorua. MeOH (50ml) duéc thérﬁ
vao va hdn hop tao thanh duge c6 dic dudi ap sudt giam. Qua trinh nay duoc lap lai
va tiép doé lugng t61 thidu MeOH (5ml) dugc thém vao d& hoa tan hoan toan chét rén.

Diisopropyl ete (9ml) dugc thém vao va hdn hop tao thanh dugc dé yén ¢ nhiét 4o
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trong phong trong 2 git. Chat két tha tao thanh dugc thu gom bing céch loc va rira
béng ete dé thu duoc hop chét néu & d& muc nay (2,85 g; hiéu suét 81%; ty 1€ 10:1 cta

S,S) duéi dang chit rin mau tréng.

LC-MS (Phuong phap 2-90): Rt 2,28 phat; m/z 312,2 [M + H]*. 'H NMR
(CD3OD) 8 7,71-7,69 (m, 4H); 7,45 (t, 1H); 7,35 (t, 1H); 7,20-7,17 (m, 3H); 4,80-4,76
(m, 1H); 3,85 (s, 3H); 3,81 (s, 2H); 3,42-3,40 (m, 1H); 2,80 (t, 2H); 1,86 (d, 3H); 1,37
(d, 3H).

Vidu21

Diéu ché metyl [3-((S)-2-aminopropyl)phenyl]axetat

Dung dich dugc khudy chia mubi hydroclorua metyl {3-[(S)-2-((S)-1-
phenyletylamino)propyl]-phenyl}axetat (1,12g, 3,60mmol), amoni format (1,16g,
257mmol), va paladi hydroxit (0,30g, 2,1mmol) trong EtOH (40ml) dugc dun néng &
75°C trong 1 gi. Hon hop phan tng duge loc qua Xelit va banh loc duogc rira béng
EtOAc (2 x 50ml). Dich loc dugc c6 dac dudi ap suét giam va phan cénb dugc hoa tan
trong DCM (50ml) va dung dich amoniac 20% trong nudc (50ml). Cac 16p duoc tich
riéng va 16p nude duge chiét bing DCM. Lép hitu co thu gom duge 1am khd trén natri
sulfat, loc va c6 dic dudi ap suit giam dé thu duoc hop chit néu & d& muc nay

(437mg, hiéu sudt 58%) dudi dang dau khong mau.

LC-MS (Phuong phap 2-90): Rt 1,18 phit; m/z 208,4[M + HJ*. '"H NMR
(CD30D) & 7,43 (t, 1H); 7,29-7,25 (m, 3H); 3,85 (s, 3H); 3,81 (s, 2H); 3,31-3,23 (m,
1H); 2,85-2,75 (m, 2H); 1,26 (d, 3H).

Vidu 22
Diéu ché metyl este ctia axit (3-{(S)-2-[(R)-2-(8-benzyloxy-2-ox0-1,2-

dihydroquinolin-5-yl)-2-(tert-butyldimetylsilanyloxy)etylamino]propyl} phenyl)-

axetic

Dung dich chita metyl este clia axit [3-((S)-2-aminopropyl)phenyl]axetic
(632mg, 3,05mmol) va trietylamin (1,27ml, 9,15mmol) trong N-metylpyrolidinon
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(3,4ml, 35mmol) dugc thém vao  8-benzyloxy-5-[(R)-2-bromo-1-(tert-
butyldimetylsilanyloxy)-etyl]-1H-quinolin-2-on (1,5g, 3,0mmol) (vi du, xem céng b
don yéu ciu cdp patent My sd 2006/0035931 Al, dugc cbéng bd ngay 16.02.2006).
H3n hop tao thanh dugc chiéu vi séng (300 0ét) & 100°C trong 1,5 gid. Tiép d6, hdn
hop phén tmg duoc pha lodng bang EtOAc (20ml) va dung dich nay duogc rira nhanh
b?mg nude mudi (100ml), 1am kho trén natri sulfat, loc va c6 ddc dudi ap suét giam.
Phdn cin duoc tinh ché bing cach sic ky nhanh trén silicagel (0-10% MeOH trong
DCM) dé thu dugc hop chit néu ¢ d& muc ndy (400mg, hidu sudt 20%) duéi dang dau

mau vang.

LC-MS (Phuong phap 2-90): Rt 2,79 phit; m/z 615,4 [M + H]".

Vidu23

Diéu ché axit (3-{(S)-2-[(R)-2-(8-benzyloxy-2-oxo-1,2-dihydroquinolin-5-y1)-2-(tert-
butyldimetylsilanyloxy)etylamino]propyl} phenyl)axetic

Lithi hydroxit (158mg, 6,59mmol) dugc thém vao dung dich chira metyl este
cia axit  (3-{(S)-2-[(R)-2-(8-benzyloxy-2-0x0-1,2-dihydroquinolin-5-yl)-2-(tert-
butyldimetylsilanyloxy)etylamino]propyl} phenyl)axetic (810mg, 1,3mmol) trong hén
hop ctia THF/MeOH/nudce 6 ty 16 3:2:1 (4ml). H3n hop tao thanh dugc khudy & nhiét
do trong phong trong 3 gidr va tiép d6 duogc axit héa dén d6 pH = 6 bang dung dich
nude axit clohydric dac. Hon hop phan tmg ndy duogc ¢b dic dudi ap sudt giam dé thu
duoc chit rin mau vang (307mg, hidu sut 39%), chit nay dugc sir dung trong phan

tmg tiép theo ma khéng cén tinh ché thém.

LC-MS (Phuong phap 2-90): Rt 3,10 phut; m/z 601,4 [M + H]*.

Vidu 24

Diéu ché axit (3-{(S)-2-[(R)-2-(tert-butyldimetylsilanyloxy)-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino]propyl} phenyl)axetic

Dung dich chira axit (3-{(S)-2-[(R)-2-(8-benzyloxy-2-0x0-1,2-
dihydroquinolin-5-yl)-2-(tert-butyldimetylsilanyloxy)etylamino]propyl} phenyl)axetic
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(~1,3mmol) trong EtOH (8ml) dwoc tiy sach bing nito khd va tiép d6 paladi trén
cacbon (10%, ~50% nudc, loai Degussa, 300mg) dugc thém vao. Hon hop phan ung
ndy dugc tdy sach bang hydro va tiép d6 duoc khudy trong méi truong hydro (binh
clu) trong 1 gidr. Tiép d6, hdn hop phén tng duge loc qua Xelit va dém loc rira bing
MeOH (20ml) va EtOAc (20ml). Dich loc dugc ¢6 dic dudi 4p suat gidm va phin cin
dugc tinh ché bing céch sic ky nhanh trén silicagel (0-20% MeOH trong DCM) dé
thu dugc hop chét néu & d& muc nay (300mg, hiéu suit 40%) duéi dang chét rin mau

vang.

LC-MS (Phuong phéap 2-90): Rt 2,67 phut; m/z 511,6 [M + H]J".

Vidu 25

Diéu ché tert-butyl este clia axit [3-(9H-floren-9-ylmetoxycarbonylamino)propyl]-

metylcarbamic

Dung dich chita 9-florenylmetyl cloformat (2,75g, 10,6mmol) trong 1,4-
dioxan (5ml) dugc thém vio dung dich dugc khudy chira tert-butyl este cua axit N-(3-
aminopropyl)-N-metylcarbamic (2,00g, 10,6mmol) va natri cacbonat (2,81g,
26,6mmol) trong nude (7ml) & 0°C. Hén hop tao thanh dugc khudy & nhiét do trong
phong trong 2 gid v tiép d6 dugc rét vao nuée (10ml). Hn hop phan tng nay dugc
chiét bang dietyl ete (2 x 50ml) va 16p hitu co thu gom dugc lam kho trén natri sulfat,
léc va c6 dic dudi 4p sudt giam dé thu dugc dau trong sudt. Dau nay duoc tinh ché
bang cach sic ky nhanh trén silicagel (0-70% EtOAc trong hexan) dé& thu dwoc hop
chét néu & dé muc ndy (4,24g, hidu sudt 77%) dudi dang dau trong subt (san phdm

chira mot it tap chét, nhung né dugce st dung ma khong can tinh ché'thém).

LC-MS (Phuong phap 2-90): Rt 4,05 phut; m/z 411,2 [M + HJ*. '"H NMR
(CDs0D) & 7,96 (d, 2H); 7,81 (d, 2H), 7,56 (t, 2H); 7,48 (t, 2H); 4,55 (d, 2H); 4,37 (t,
1H); 3,41 (t, 2H); 3,27 (t, 2H); 3,01 (s, 3H); 1,89-1,85 (m, 2H); 1,61 (s, 9H).
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Vidu 26

Diéu ché mubi hydroclorua cua 9H-floren-9-ylmetyl este ctia axit (3-

metylaminopropyl)carbamic

Axit clohydric dédc (2ml, 60mmol) dugc thém tir tir vao dung dich duoc khqu
chita tert-butyl este cha axit [3-(9H-floren-9-ylmetoxycarbonylamino)propyl]-
metylcarbamic (4,24g, 10,3mmol) trong EtOAc (8ml) va hdn hop tao thanh duoc
khudy & nhiét d6 trong phong qua dém. Hdn hop phén tng duogc c6 dic dudi ap sult
giam dé thu dugc hop chét néu & d& muc nay (3,21g, hidu suét 78%) dudi dang chét

ran mau trang.

LC-MS (Phwong phéap 2-90): Rt 2,32 phit; m/z 311,4 [M + HJ*. 'H NMR
(CD;OD ) 8 7,82 (d, 2H); 7,66 (d, 2H), 7,42 (t, 2H); 7,34 (t, 2H); 4,45 (d, 2H); 4,12 (t,
1H); 3,23 (t, 2H); 2,99 (t, 2H); 2,71 (s, 3H); 1,88-1,83 (m, 2H).

Vidu 27

Diéu ché 1-2-{[3 -(9H-floren-9-ylmetoxycarbonylamino)propyl]metylcarbamoy]l} -
etyl)piperidin-4-yl este cua axit biphenyl-2-ylcarbamic

2-clo-1-metylpyridini iodua (3,9g, 15mmol) dugc thém vao hdn hop duoc
khudy chtra axit 3-[4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-yl]-propionic (2,8g,
7,6mmol) va N,N-diisopropyletylamin (2,6ml, 15mmol) trong DMF (31ml). Ngay khi
chit ran dugc hoa tan, mudi hydroclorua ctia 9H-floren-9-ylmetyl este cia axit (3-
metylaminopropyl)carbamic (2,63g, 7,58mmol) duge thém vao va hdn hop tao thanh
duoc khudy & nhiét d6 trong phong cho dén khi gin nhw hoan toan bing phuong phéap
HPLC va LCMS. Tiép d6, hdn hop phéan tmg duge duoc c¢b dic dudi ap suét giam dé
loai bd hau hét DMF va phan cin duoc hoa tan trong DCM (30ml). Hdn hop phén trng
nay dugc rira bing nude (3 x 20ml) va nude mubi (3 x 20ml), 1am khd trén natri
sulfat, loc va c6 dic dudi ap suat giam. Phan cin dugc tinh ché bing céch sic ky
nhanh trén silicagel (0-20% MeOH trong DCM) dé thu dugc hop chit néu & d& muc

nay (5,0g, hiéu sudt 97%) duéi dang chit rin mau tring.
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LC-MS (Phuong phap 2-90): Rt 3,24 phut; m/z 661,4 [M + H]J".

Vidu 28

Diéu ché 1-{2-[(3-aminopropyl)-metylcarbamoyl]etyl} piperidin-4-yl este clia axit
biphenyl-2-ylcarbamic

Dung dich 10% cua piperidin (0,31g, 3,3mmol) trong DCM (3,2ml) duoc
thém vao 1-(2-{[3-(9H-floren-9-ylmetoxycarbonyl-amino)propyl]metylcarbamoyl}-
etyl)-piperidin-4-yl este clia axit biphenyl-2-ylcarbamic (2,2g, 3,3mmol) va hdn hop
tao thanh duoc lic & nhiét d6 trong phong trong 1 gid. Hon hop phan tmg dugc cd dic
duéi 4p sudt giam va phan cin duoc hoa tan trong DCM (100ml). Hon hop phéan tng
nay duoc rira bang nude (2 x 20ml) va tiép d6 duoc chiét bang amoni clorua (IN, 2 x
20ml). Céc 16p dugc tach riéng va DCM duge thém vao 16p nude. Lép nude duoc
bazo héa bang cach thém dung dich kali hydroxit trong nudc (IN) va cac 16p duoc
tach riéng. Lép hitu co duge rira bang dung dich kali hydroxit trong nuéc (1IN, 2 x
20ml) va nuée mudi (1 x 20ml), 1am kho trén natri sulfat, loc va ¢b dic dudi ap sudt
gidm dé thu dugc hop chit néu & dé muc nay (1,0g, hi¢u suét 66%) dudi dang dau

trong suot.

LC-MS (Phuong phép 2-90): Rt 1,85 phut; m/z 439,4 [M + H]".

Vidu 29

Diéu ché 1-[2-({3-[2-(3-{(S)-2-[(R)-2-(tert-butyldimetylsilanyloxy)-2-(8-hydroxy-2-
0x0-1,2-dihydroquinolin-5-yl)etylamino]propyl} phenyl)axetylamino]propyl } -
metylcarbamoyl)etyl]piperidin-4-yl este cla axit biphenyl-2-ylcarbamic

Hon hop cua axit (3-{(S)-2-[(R)-2-(tert-butyldimetylsilanyloxy)-2-(8-
hydroxy-2-oxo0-1,2-dihydroquinolin-5-yl)etylamino]propyl} phenyl)axetic (135mg,
0,264mmol); 2-clopyridi triflat trén nhya Wang (chdt phan vmg Mukaiyama mang
polyme) (1,19mmol/g tai nap; 635mg, 0,775mmol) va N,N-diisopropyletylamin
(132pl, 0,755mmol) trong DMF (4,78ml) dwoc khudy & nhiét d6 trong phong trong 30
phat.  1-{2-[(3-aminopropyl)metylcarbamoyl]etyl}piperidin-4-yl este cta axit
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biphenyl-2-ylcarbamic (122mg, 0,278mmol) dugc thém vao va hdn hgp phan ting nay
duge khudy & nhiét do trong phong qua dém. Hon hop phan tng duoc loc va nhya
duoc rira bing DCM (4ml), MeOH (4ml) va THF (4ml). Dich loc dugc c6 dic duéi ap
sudt giam va phan cin duoc hoa tan trong DCM. Dung dich nay duoc rira bang nudc
(2 x 10ml), dung dich natri bicacbonat bdo hoa trong nuéc (2 x 10ml) va nudc mudi
(1 x 10ml); va tiép d6 1am kho trén natri sulfat, loc va c6 dic duéi &p suét giam. Phin
can dugc tinh ché bang céach sic ky nhanh trén silicagel (0-20% MeOH trong DCM)
dé thu duoc hop chit néu & dé muc ndy (59mg, hiéu suét 24%) dudi dang chét rin

mau tring.
LC-MS (Phuong phép 2-90): Rt 4,35 phut; m/z 931,7 [M + HJ".

Theo cach khac, phan Gng nay cé thé duoc thuc hién bé‘mg cach str dung hdn

hop ctia EDC va HOBt 1am chét phan tmg két hop.

Vidu 30

Diéu ché mubi ctia axit ditrifloaxetic ctia 1-[2-({3-[2-(3-{(S)-2-[(R)-2-hydroxy-2-(8-
hydroxy-2-o0xo0-1,2-dihydroquinolin-5-yl)etylamino]propyl} phenyl)axetylamino]-
propyl}metylcarbamoyl)etyl]piperidin-4-yl este ctia axit biphenyl-2-ylcarbamic (Hop
chét I-13)

CH
o e H H oH
JJ\ /C/N\/\H/N\/\/N N o
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I OH
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2 CFsCOOH

Dung dich chtra 1-[2-({3-[2-(3-{(S)-2-[(R)-2-(tert-butyl-dimetylsilanyloxy)-
2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino]propyl} -
phenyl)axetylamino]propyl} metylcarbamoyl)etyl]piperidin-4-yl ~ este  cla  axit
biphenyl-2-ylcarbamic (59mg, 0,063mmol) va trietylamin trihydroflorua (10,3pl,
0,0634mmol) trong DCM (1ml) dugc chiéu vi séng (300 oat) & 80°C trong 20 phat.

Tiép d6, hdn hop phan tng dugc dugc cb dic dusi ap sudt gidm va phan cidn dugc
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tinh ché bang phuong phap HPLC (Phuong phap 10-50) dé thu dugc hop chét néu &
dé muc nay (35,2mg, hiéu suit 52%).

LC-MS (Phuong phép 2-90): Rt 2,16 phut; m/z 817,6 [M + HJ.

Vidy 31

Diéu ché metyl 5-metylaminopentanoat hydroclorua

Dung dich duoc khudy chira 1-metyl-2-piperidinon (4,40ml, 40,0mmol) trong
dung dich natri hydroxit trong nuéc (4M, 11,0ml, 44,0mmol) duoc dun néng & 100°C
trong 15 gid. Hon hop phan ting duoc 1am ngudi dén nhiét do trong phong va tiép d6
duge axit héa dén do pH = 2 bang dung dich axit clohydric dic. Tiép d6, hdn hop
phan ung duwgc dugc cd dic dudi sp sudt giam dé thu dugc axit 5-
metylaminopentanoic thd dudi dang chat rin mau tring hoi héng. MeOH (40,0ml,
987mmol) va axit clohydric diac (0,33ml, 4,0mmol) dugc thém vao axit 5-
metylaminopentanoic thd. Dung dich v4n duc tao thanh dugc dun néng & 60°C trong
39 gid, tai thoi diém nay LC-MS cho thiy vin con chét ban diu. Axit clohydric deflc.
bd sung (0,33ml, 4,0mmol) dugc thém vao va hdn hop tao thanh duge dun néng &
60°C trong 33 gid va tiép d6 & 65°C trong 24 gio nita. LC-MS cho thiy vAn con cht
ban dau. Hn hop phan tmg dugc c6 dic dudi 4p sudt giam va dung dich chira hydro
clorua trong MeOH (1,25M) duoc thém vao phan cin. Hon hop tao thanh dugc dun
néng & 60°C trong 72 gid, tai thoi diém nay quan sit bing LC-MS thdy khoéng con
chit ban ddu. Hon hop phan ting duoc cd dic mot phin dudi 4p suét giam va chit rin
tao thanh duoc loai bo béng cach loc, rira bﬁng MeOH. Tiép do, dich loc duoc ¢6 dac
dudi 4p sudt giam dé tao ra metyl S-metylaminopentanoat hydroclorua (7,57g, hiéu

sudt 100%) dudi dang chét rin mau vang sang.
LC-MS (Phuong phép 2-90): Rt 1,10 phut; m/z 146,4 [M + H]*.

'H NMR (CD3OD) & 4,86 (s), 3,66 (s), 3,30.(t), 3,00 (t), 2,69 (s), 2,41 (1), 1,71
(m).
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Vidu 32

Diéu ché metyl este cia axit 5 -({3-[4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-

yl]propionyl} metylamino)pentanoic

Hdn hgp chita metyl 5-metylaminopentanoat hydroclorua (7,27g, 40,0mmol),
axit 3-[4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-yl]propionic (13,3g, 36,0mmol) va
1-hydroxy-7-azabenzotriazol (5,14g, 37,8mmol) trong DCM (160ml) va 2,6-lutidin
(12,5ml, 108mmol) dugc khudy & nhiét d6 trong phong trong 3 gio. N-(3-
dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua (10,4g, 54,0mmol) dugc thém
vao va hdn hop tao thanh dugc khqu & nhiét d6 trong phong trong 2 gid. Dung dich
natri bicacbonat bdo hoa trong nudc (~100ml) dugc thém vao va cac 16p duogc tach
riéng. Lép nuée dugc chiét bing DCM (50ml) va céc 16p hitu co dugc két hop lai,
lam kho trén natri sulfat, loc va c6 dic dudi ap suét gidm. Phan cin duoc tinh ché
bang cach sic ky nhanh trén silicagel (30-100% EtOAc trong hexan; tiép d6 2-10%
MeOH trong DCM) dé thu duoc hop chit néu & dé muc nay (12,38g, hiéu suit 69%)

dudi dang dau ddc mau vang sang/chat ran mau trang.

LC-MS (Phuong phép 2-90): Rt 2,43 phit; m/z 496,6 [M + HJ*. '"H NMR
(CDCls) 8 8,10 (d, 1H), 7,40 (m, 6H), 7,20 (m, 2H), 6,58 (s, 1H), 4,74 (m, 1H), 3,66
(d, 3H), 3,37 (t, 1H), 3,29 (m, 1H), 2,97 (s, 2H), 2,91 (s, 1H), 2,70 (m, 4H), 2,49 (m,
2H), 2,34 (m, 4H), 1,92 (m, 2H), 1,60 (m, SH).

Viduy 33

Diéu ché axit 5-({3 -[4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-yl]propionyl}

metylamino)pentanoic

Hén hop LiOH:nuéc c6 ty 18 1:1 (1,97g, 41,2mmol) dugc thém vao hdn hop
chrta metyl este cia axit 5-({3-[4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-
yl]propionyl}-metylamino)pentanoic (10,21g, 20,60mmol), ruou tert-butylic (20ml)
va nuée (20ml). Hn hop tao thanh duoc khudy & nhiét do trong phong trong 4 gio va
tiép d6 d6 pH cta hdn hop phan tng dugc didu chinh dén pH=2 bing cach st dung
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dung dich axit clohydric trong nuéc (1N). Lép nudc dugc chiét bing DCM (2 x
~80ml) va cac 16p hitu co duge két hop lai, 1am kho trén natri sulfat, loc, va c6 dic
dudi ap sut gidm dé thu duge hop chit néu & dé muc nay (12,23g, dinh lugng) dudi

dang chét rin bot mau tring nhd (chita ruou tert-butylic con lai).

LC-MS (Phuong phap 2-90): Rt 2,32 phut; m/z 482,4 [M + H]*.

Vi du 34

Diéu ché 2-(4-nitrophenyl)-1,3-dioxolan

Dung dich dugc khudy chita p-nitrobenzaldehyt (101,5g, 672mmol), etylen
glycol (112ml) va axit p-toluensulfonic (12,8g, 67,2mmol) trong toluen (800ml) duoc
dun néng trong binh dugc trang bi biy Dean-Stark & 120°C trong 4 gid. Sau khi lam
ngudi dén nhiét d6 trong phong, hdn hop phan tng duoc cb dic dudi &p sudt giam.
dung dich natri bicacbonat bdio hoa trong nuéc (800ml) duge thém vao phén cin va
hén hop phan tmg nay duoc khudy & nhiét d6 trong phong trong 15 phut. Chét rin tao
thanh duoc tach bang cach loc va 1am khé trong chan khéng dé thu dugce hop chit néu

& d& muc nay (121,8g, hiéu sult 92%) duéi dang chit rén mau vang.

I'H NMR (DMSO-de): & = 8,12 (d, 2H), 7,59 (d, 2H), 5,78 (s, 1H), 3,8-4,0 (m,
4T).

Vidu 35

Diéu ché 4-(1,3-dioxolan-2-yl)phenylamin

Dung dich chira 2-(4-nitrophenyl)-1,3-dioxolan (976mg, 5,00mmol) trong
EtOH (30,0ml) duoc thém vao hdn hop chira platin dioxit (227mg, 1,00mmol) va natri
bicacbonat (420mg, 5,00mmol) trong nito kho. Hon hop phan tmg dugc tao bot biang
hydro trong 15 phut va tiép d6 dugc khudy trong méi trudng hydro (binh cdu) trong 2
git. Tiép d6, hdn hop phan tmg dugc loc qua dém Xelit rira bing MeOH. Dich loc
duoc cd dic dudi dp sult giam dé thu duoc hop chit néu ¢ dé muc nay (0,80g, hiéu
suit 96%).
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Vidu 36

Diéu ché 1-(2-{[4-(4-(1 ,3-dioxolan-2-yl)-phenylcarbamoyl)butyl]metyl-
carbamoyl}etyl)piperidin-4-yl este ciia axit biphenyl-2-ylcarbamic

1-Hydroxy-7-azabenzotriazol (692mg, 5,08mmol) va N-(3-
dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua (1,39g, 7,26mmol) dlic_)rc thém
vao dung dich dugce khudy chira axit 5-({3-[4-(biphenyl-2-ylcarbamoyloxy)piperidin-
1-yl]-propionyl}metylamino)pentanoic ~ (2,33g, 4,84mmol), 4-(1,3-dioxolan-2-
yDphenylamin (800mg, 5Smmol) va N,N-diisopropyletylamin (1,26ml, 7,26mmol)
trong DCM (48,4ml). H5n hop tao thanh dugc khqu & nhiét d6 trong phong qua dém.
Tiép d6, hdn hop phan tmg dugc rira bing dung dich natri bicacbonat bio hoa trong
nude, 1am khé trén natri sulfat, loc va c6 dic dudi 4p sudt giam dé thu duoc hop chét

néu & dé muc nay (3,04g, hiéu sudt 100%) dudi dang chit rén mau vang.

LC-MS (Phuong phéap 10-70): Rt 2,67 phut; m/z 629,6 [M + H]*.

Vidu 37

Didu ché 1-(2-{ [4-(4-formylphenylcarbamoyl)butyl]metylcarbamoyl}etyl)-piperidin-
4-yl este cua axit biphenyl-2-ylcarbamic

Hén hop duoc khudy chira 1-(2-{[4-(4-(1,3-dioxolan-2-
yl)phenylcarbamoyl)butyl]metylcarbamoyl} etyl)piperidin-4-yl este cla axit biphenyl-
2-ylcarbamic (3,04g, 4,84mmol) trong dung dich axit clohydric trong nuéc (1M,
10ml) va axetonitril (10ml) dugc dun néng & 50°C trong 2 git. Hon hop phan tmg
dugc cb dic dudi 4p sut giam va dung dich natri bicacbonat bdo hoa trong nudc va
DCM dugc thém vao phin cin. Céc 16p dugc tach riéng va 16p hitu co dugc lam khod
trén natri sulfat, loc va c6 dédc dudi ap suét giam dé thu duoc hop chét néu & dé muc

nay (2,83g, 100% hiéu suét).

LC-MS (Phuong phap 10-70): Rt 2,67 phut; m/z 585,4 [M + HJ".
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Vidu 38

Diéu ché 1-(2-{[4-(4-{[(R)-2-(tert-butyldimetyl-silanyloxy)-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino]metyl}-phenylcarbamoyl)butyl]metyl-
carbamoyl}etyl)piperidin-4-yl este cuia axit biphenyl-2-ylcarbamic

Natri triaxetoxybohydrua (3,08g, 14,5mmol) dugc thém vao dung dich dugc

khudy chira 1-(2-{[4-(4-formyl-phenylcarbamoyl)butyl]metylcarbamoyl}etyl)-

piperidin-4-yl este clla axit biphenyl-2-ylcarbamic (2,83g, 4,84mmol) va mubi cua

-axit 5-[(R)-2-amino-1-(tert-butyldimetylsilanyloxy)etyl]-8-hydroxy-1H-quinolin-2-on
axetic (1,91g, 4,84mmol) trong hdn hgp MeOH:DCM c6 ty 1€ 1:1 (40,0ml, 312mmol).

Hdn hop phan tmg dugc khudy & nhiét d6 trong phong trong 2 gio va tiép d6 céc 16p

duge tach riéng. Lép hitu co duge rira bang dung dich natri bicacbonat bio hoa trong

nudc, lam kho trén natri sulfat, loc va c¢6 dac dudi ap suét giam dé thu duoc chit rin

mau vang. Chit rin ndy dugc tinh ché bing cach sic ky nhanh trén silicagel (0-30%

MeOH trong DCM + 0,5% NH4OH) dé thu dwoc hop chét néu & d& muc nay (3,60g,

hiéu suat 82%) duéi dang chét rdn mau vang.

LC-MS (Phuong phép 10-70): Rt 2,72 phut; m/z 903,8 [M + HJ".

Vidu 39

Diéu ché mubi cua axit ditrifloaxetic cta 1-(2-{[4-(4-{[(R)-2-hydroxy-2-(8-hydroxy-
2-0x0-1,2-dihydroquinolin-5-yl)etylamino]metyl} phenylcarbamoyl)-
butyl]metylcarbamoyl}etyl)piperidin-4-yl este ctia axit biphenyl-2-ylcarbamic (Hop
chét I-14)
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Trietylamin trihydroflorua (1,95ml, 12,0mmol) dugc thém vao dung dich
duge khudy chta 1-(2-{[4-(4-{[(R)-2~(tert-butyldimetylsilanyloxy)-2-(8-hydroxy-2-
o0xo-1,2-dihydroquinolin-5-yl)etylamino]-metyl} phenylcarbamoyl)butyl]
metylcarbamoyl}etyl)piperidin-4-yl este cia axit biphenyl-2-ylcarbamic (3,60g,
3,98mmol) trong hdn hop DCM:DMF c¢6 ty 1& 9:1 (32,9ml). Hon hop tao thanh duoc
khudy & nhiét do trong phong qua dém va tiép d6 duge cd dic dusi &p suét giam.
Phén cin duoc tinh ché bing phuong phap HPLC (Phuong phép 10-70) dé thu duge

hop chét néu & d& muc nay (1,90g, hiéu sut 46%) duéi dang chét rén mau tréng.

LC-MS (Phuong phéap 10-70): Rt 2,12 phut; m/z 789,6 [M + H]*.

Vidy 40

Diéu ché dibenzyl-(4-iodo-2,5-dimetylphenyl)amin

Hoén hop cua 2,5-dimetyl-4-iodoanilin (6,44g, 26,1mmol), benzyl bromua
(11,50g, 67,24mmol) va kali cacbonat (8,20g, 59,3mmol) trong EtOH (100ml) duoc
khudy & 50°C trong 12 gi¢r. Tiép d6, hdn hop phan tng duoc duge c6 dic dudi ap sult
giam. Phan cin (chit rén mau tim) dugc tron v6i DCM va hén hop phan tmg nay
duoc loc bang cach sir dung chén khéng. Dich loc dugc tinh ché biang cach sic ky
nhanh trén silicagel (0-5% MeOH trong DCM) dé thu dugc hop chit néu & d& muc
nay (9,35g, 83% hiéu suét) dudi dang dau.

LC-MS (Phuong phéap 10-90): Rt 3,99 phut; m/z 428,4 [M + H]*.

Vidu4l

Diéu ché 4-dibenzylamino-2,5-dimetylbenzaldehyt

n-butyllithi trong hexan (1,6M, 20,5ml, 32,8mmol) dugc thém timg giot qua
6ng bom vao dung dich duge khudy chia dibenzyl-(4-iodo-2,5-dimetylphenyl)amin
(9,358, 21,9mmol) trong toluen (100ml) trong méi trudng nito & -15°C trong 30 phit.
Hdn hop tao thanh duoc khudy & -15°C trong 15 phut va tiép d6 N, N-dimetylformamit
(1,86ml, 24,1mmol) dugc thém tirng giot vao trong thoi gian 10 phut. Sau 2 gid, dung

dich axit clohydric trong nuéc (1M, 46,6ml) va nuée mubi (30ml) dugc thém vao va
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hdn hop tao thanh dugc khudy trong 15 phut. Cac 16p duoc tach riéng va 16p hitu co
dugc chiét bang nudec mudi, lam khd trén magie sulfat, loc va c6 dic dudi 4p suit
giam. Phan cin dugc tinh ché bang céach sic ky nhanh trén silicagel (0-50% DCM
trong hexan) d thu duoc hop chét néu & dé& muc ndy (3,60g, hiéu suit 49%) dudi

dang dau trong subt.

LC-MS (Phuong phép 10-90): Rt 3,76 phut; m/z 330,4 [M + H".

Vidu42

Diéu ché dibenzyl-[4-(1,3-dioxolan-2-yl)-2,5-dimetylphenyl]amin

1,2-etandiol (1,83ml, 32,8mmol) va axit p-toluensulfonic (451mg, 2,62mmol)
dugc thém vao dung dich duoc khuéy chira 4-dibenzylamino-2,5-dimetylbenzaldehyt
(3,60g, 10,9mmol) trong toluen (35,0ml) trong méi trudng nito. Hén hgp phan tng
dugc dun néng & 80°C qua dém. TLC (hexan:EtOAc véi ty 1§ 3:1) cho thdy hdn hop
cua san phim va chit ban ddu c6 ty 18 50:50. Magie sulfat (1,32g, 10,9mmol) dugc
thém vao va viéc khudy dugc tiép tuc trong 6 gid. Tiép d6, hdn hop phan Ung dugce
loc va ¢ ddc duéi 4p sudt giam dé thu duoc hop chét néu & dé muc nay (3,19g, hiéu

suit 78%) dudi dang dau.

Vidu43

Diéu ché (4-amino-2,5-dimetylphenyl)metanol

Dung dich dugc khudy chia dibenzyl-[4~( 1,3-dioxolan-2-yl)-2,5-
dimetylphenyl)amin (2,00g, 5,35mmol) trong EtOH (14,0ml) va EtOAc (7,00ml)
dugc dbi bing nito trong 3 phut va tiép d6 natri bicacbonat (0,200g, 2,38mmol) va
paladi trén cacbon hoat héa (10% trong lugng, ~50% nudce; 0,800g, 0,360mmol) duogc
thém vao. Hon hgp phan tng dugc doi bang khi hydro trong 3 phat va tiép d6 duoc
khudy trong méi trudng hydro (binh ciu) trong 3 gid. Tiép @6, hdn hop phan ung
duoc loc qua dém Xelit va dém duoc rira b%mg MeOH (10ml). Dich loc dugc ¢6 dic
dudi &p suét giam dé thu dwoc hop chit néu & dé muc ndy, chit ndy duogc st dung ma

khéng cén tinh ché thém.
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Vidu 44

Diéu ché 1-(2-{[3-(4-hydroxymetyl-2,5 -dimetylphenylcarbamoyl)propyl]metyl-
carbamoyl}etyl)piperidin-4-yl este clia axit biphenyl-2-ylcarbamic

Dung dich chta axit 5-({3-[4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-
yl]propionyl}-metylamino)pentanoic (1,19¢, 2,46mmol); (4-amino-2,5-
dimetylphenyl)-metanol (372mg, 2,46mmol) va N,N-diisopropyletylamin (858pl,
- 4,93mmol) trong DCM (18,5ml) dugc khudy & nhiét do trong phong trong 30 phut. N-
(3-dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua (708mg, 3,69mmol) duoc
thém vao va hdn hop tao thanh duoc khudy & nhiét d6 trong phong trong 3 gid. Dung
dich natri bicacbonat bdo hoa trong nudc (5ml) dugc thém vao va hdn hop phan tng
nay dugc chiét bang DCM (2 x 2ml). Lép hitu co thu gom duge lam khé trén natri
sulfat, loc va ¢6 dic duéi 4p sudt giam. Phan cin dugc tinh ché bing céch séc ky
nhanh trén silicagel (0-10% MeOH trong DCM) dé thu duoc hop chét néu & dé muc

nay (460mg, hiéu suét 31%) dudi dang dau mau vang.

LC-MS (Phuong phap 10-90): Rt 2,53 phut; m/z 599,4 [M + H]".

Vidu 45

Diéu ché 1-(2-{[4-(4-formyl-2,5 -dimetyl-phenylcarbamoyl)butyl]metyl-
carbamoyl}etyl)piperidin-4-yl este clia axit biphenyl-2-ylcarbamic

N, N-diisopropyletylamin (0,65ml, 3,7mmol) dugc thém vao dung dich duoc
khudy chura 1-(2-{[4-(4-hydroxymetyl-2,5-dimetylphenylcarbamoyl)butyl]-
metylcarbamoyl}etyl)piperidin-4-yl este cia axit biphenyl-2-ylcarbamic (0,460g,
0,748mmol) va dimetyl sulfoxit (0,531ml, 7,48mmol) trong DCM (2,58ml) & 0°C.
Phirc Ivu huynh trioxit — pyridin (0,357g, 2,24mmol) duge thém vao va hdn hop tao
thanh duoc khudy & 0°C trong 1 gid. Nudce (3ml) duoe thém vao va céc 16p duogc tach
riéng. Lép hitu co duge 1am kho trén natri sulfat va dugc loc dé thu duoc hop chit néu
& dé muc nay trong dung dich DCM, chét nay duogc st dung ngay ldp tirc trong phan

tmg tiép theo.
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LC-MS (Phuong phap 10-90): Rt 2,44 phut; m/z 613,4 [M + H]".

Vi du 46

Didu ché 1-(2-{[4-(4- {[(R)-2-(tert-butyldimetyl-silanyloxy)-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)-etylamino]metyl}-2,5-dimetylphenylcarbamoyl)butyl]-
metylcarbamoyl}etyl)piperidin-4-yl este cla axit biphenyl-2-ylcarbamic

Mubi cha axit 5-[(R)-2-amino-1-(fert-butyl-dimetylsilanyloxy)etyl]-8-
hydroxy-1H-quinolin-2-on axetic (0,295g, 0,748mmol) trong hén hgp MeOH:DCM
c6 ty 1& 1:1 (3,0ml) dugc thém vao dung dich duge khudy chira 1-(2-{[4-(4-formyl-
2,5-dimetylphenylcarbamoyl)butyl]metylcarbamoyl}etyl)piperidin-4-yl este cta axit
biphenyl-2-ylcarbamic (~0,748mmol) trong DCM tir phan Umg trén ddy. Hon hop tao
thanh dugc khudy & nhiét do trong phong trong 30 phut va tidp d6 natri
triaxetoxybohydrua (0,476g, 2,24mmol) dugc thém vao va viée khqu duoc tiép tuc &
nhiét do trong phong trong 4 gio. Dung dich nuéc NaOH (1M, 3ml) va DCM (3ml)
dugc thém vao va céc 16p duge tach riéng. Lép hitu co duge lam kho trén natri sulfat,
loc va cd dac dudi ap suét giam. Phin cin dugce tinh ché béng céch sic ky nhanh trén
silicagel (0-15% MeOH trong DCM) dé thu duoc hop chét néu & d& muc nay (420mg,

hiéu sudt 60%) duéi dang chit rin mau vang.

LC-MS (Phuong phap 10-90): Rt 2,39 phut; m/z 931,6 [M*].

Vidu 47

Diéu ché mudi ctia axit ditrifloaxetic clia 1-(2-{[4-(4-{[(R)-2-hydroxy-2-(8-hydroxy-
2-0x0-1,2-dihydroquinolin-5-yl)etylamino]metyl}-2,5-
dimetylphenylcarbamoyl)butyl]metylcarbamoyl}etyl)-piperidin-4-yl este ciia axit
biphenyl-2-ylcarbamic (Hop chit I-18)

O Hj\o @N/\j\i“/\iﬂ
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2 CF;COOH

Dung dich chira 1-(2-{[4-(4-{[(R)-2-(tert-butyl-dimetylsilanyloxy)-2-(8-
hydroxy-2-oxo0-1,2-dihydroquinolin-5-yl)etylamino]metyl}-2,5-dimetylphenyl-
carbamoyl)butyl|metylcarbamoyl}etyl)piperidin-4-yl este cla axit biphenyl-2-
ylcarbamic (0,420g, 0,451mmol) va trietylamin trihydroflorua (0,220ml, 1,35mmol)
trong DCM (2,00ml) duoc chiéu vi song (300 oat) & 80°C trong 10 phit. Hon hop
phan Umg dugc c6 dic dudi &p sudt giam va phin cin duoc trdn véi hdn hop
AcOH:nuéc c6 ty 1& 1:1 va duge loc. Dich loc dugce tinh ché bing phuong phap
HPLC (Phuong phép 2-90) dé thu dugc hop chét néu & dé muc nay (124mg, hiéu suét

26%) dudi dang chit rin mau tring.

LC-MS (Phuong phép 10-90): Rt 1,75 phut; m/z 817,8 [M + H]*. 'H NMR
(CD30D) § 8,30 (m), 7,56 (m), 7,40 (m), 7,06 (m), 6,68 (d), 5,46 (m), 4,35 (s), 3,51
(m), 3,30 (m), 3,16 (m), 2,94 (m), 2,42 (m), 2,27 (m), 1,97 (m), 1,72 (m).

Vidy 48

Diéu ché metyl 3-metylaminobenzoat

Dung dich chita axit formic (106ml) va anhydrit axetic (53,0ml) duoc khudy &
nhiét do trong phong trong 1 gid. Metyl 3-aminobenzoat (8,50g, 56,2mmol) duogc
thém vao va hdn hp tao thanh dwoc khudy qua dém. Tiép d6, hdn hop phéan tng duge
duoc c6 dac dudi ap suét gidm dé thu dugc chét rin. Chét rén nay dugc hoa tan trong
THF (50,0ml) V.E‘l dung dich ndy duoc lam lanh dén 0°C. Boran dimetylsulfua (10,7ml,
112mmol) dugc thém vao tir tir va hdn hop tao thanh duge khqu & nhiét do trong
phong qua dém. Tiép d6, hén hop phan tmg dugc dugc 1am lanh dén 0°C va MeOH
(10ml) dugc thém vao tir tir. Hon hop phan ting nay duoc khudy trong 3 gid va tiép do
duoc co déc dudi ap suét giam dé thu dugc hop chit néu & dé muc nay, chét nay duogc

str dung ma khong cén tinh ché thém.

LC-MS (Phuong phép 10-90): Rt 1,25 phit; m/z 166,4 [M + HJ*.
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Vidu 49

Diéu ché metyl este clia axit 3-(acryloylmetylamino)benzoic

2-Propenoyl clorua (2,29ml, 28,2mmol) dugc thém vao hdn hop duge khudy
chira metyl este cla axit 3-metylaminobenzoic (3,11g, 18,8mmol) va natri bicacbonat
(3,16g, 37,6mmol) trong DCM (20,0ml) & 0°C. Hon hop phan ting duoc khudy qua
dém & nhi€t d6 trong phong. Dung dich natri bicacbonat bdo hoa trong nudc duge
- thém vao va céc 16p duogc tach riéng. Lop hitu co duge 1am khé trén natri sulfat, loc
va cd dic dudi 4p suat giam dé thu duoc hop chét néu & d& muc nay (4,12g, hidu suit

100%), chat nay dugc sir dung trong phan g tiép theo ma khéng cén tinh ché thém.

Vidu 50

Diéu ché metyl este cua axit 3-({3-[4-(biphenyl-2-ylcarbamoyloxy)piperidin;1-

yl]propionyl} metylamino)benzoic

Dung dich dwoc khudy chta metyl este cua axit 3-
(acryloylmetylamino)benzoic (udc tinh khoang 56mmol) va piperidin-4-yl este cua
axit biphenyl-2-ylcarbamic (16,6g, 56,0mmol) trong EtOH (20,0ml) dugc dun néng &
90°C qua dém. Hon hop phan tng dugc ¢b dic dudi 4p sudt giam va phin cin tao
thanh dugc tinh ché bang céch sic ky nhanh trén silicagel (0-10% MeOH trong DCM)
dé thu dugc hop chit néu & d& muc nay (13,0g, hiéu suit 45%) duéi dang chét rin

mau tring nho.

LC-MS (Phuong phap 10-90): Rt 2,30 phut; m/z 516,2 [M + H]J".
Vidu 51
Diéu ché axit 3-({3-[4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-yl]propionyl}
metylamino)benzoic

Dung dich chia metyl este ctia axit 3-({3-[4-(biphenyl-2-
ylcarbamoyloxy)piperidin-1-yl]-propionyl} metylamino)benzoic (6,80g, 13,2mmol) va
lithi hydroxit (1,58, 65,9mmol) trong hdn hop axetonitril:nude ¢6 ty 18 1:1 (25,0ml)
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dugc khudy & nhiét do trong phong qua dém. D6 pH ctia hdn hop phan ting duoc diéu
chinh dn d6 pH = 5 bang dung dich axit clohydric trong nuéé (1M) va hdn hop phan
mg nay duoc chiét bing DCM (20ml). Lép hitu co dwoc 1am khd trén natri sulfat, loc
va ¢b dic du6i 4p sult giam. Phin cin dugc tinh ché bing cach sic ky nhanh trén
silicagel (0-10% MeOH trong DCM) dé thu dugc hop chit néu & d&& muc nay (5,80g,

hiéu suét 87%) dudi dang bot mau tring nho.

LC-MS (Phuong phap 10-90): Rt 2,15 pht; m/z 502,2 [M + HJ",

Viduy 52

Diéu ché 1-{2-[(3-clocarbonylphenyl)metyl-carbamoyl]etyl} piperidin-4-yl este ctia
axit biphenyl-2-ylcarbamic

Hon hop chia axit 3-({3-[4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-
yl]propionyl}-metylamino)benzoic (1,00g, 2,00mmol) va thionyl clorua (1,50ml,
20,6mmol) dugc khudy & nhiét d6 trong phong trong 1 gid. Tiép d6, hdn hop phan
ung dugc dugce cd dac dudi ép suét giam dé thu duge hop chit néu & dé muc.néy, chét

nay duoc sir dung ngay l4p tirc trong phan tmg tiép theo ma khéng can tinh ché thém.

Vi du 53

Piéu ché 1-(2-{[3-(4-(1,3-dioxolan-2-yl)-phenylcarbamoyl)phenylJmetyl-
carbamoyl}etyl)piperidin-4-yl este cua axit biphenyl-2-ylcarbamic

Dung dich chtta 1-{2-[(3-clocarbonylphenyl)metylcarbamoyl]etyl} piperidin-
4-yl este cua axit biphenyl-2-ylcarbamic (0,260g, 0,500mmol) trong DCM (1,0ml)
dugc thém vao dung dich dwoc khudy chita 4-(1,3-dioxolan-2-yl)phenylamin
(0,0826¢, 0,500mmol) va N,N-diisopropyletylamin (348ul, 2,00mmol) trong DCM
(2,0ml) & nhiét d6 trong phong. Hén hop tao thanh dwoc khudy & nhiét do trong phong
trong 1 gid. LC-MS (Phwong phép 10-90) cho thdy san phim c6 mit (Rt 3,41 phit;
m/z 649,4 [M + H]*. Dung dich natri bicacbonat bdo hoa trong nudc dugc thém vao va
céac 16p dugc tach riéng. Lop hitu co duge 1am kho trén natri sulfat, loc va c6 dac dudi

4p suét giam. Phin cin duoc tinh ché bang cach sic ky nhanh trén silicagel (0-5%
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. MeOH trong DCM) dé thu dugc hop chit néu & dé muc nay (345mg chira mot it cin

dung moi, hiéu suit khoang 100%) duéi dang dau mau nu.

Vidu 54

Didu ché 1-(2-{[3-(4-formylphenylcarbamoyl)-phenyl]metylcarbamoyl}etyl)-
piperidin-4-yl este ciia axit biphenyl-2-ylcarbamic

Dung dich axit clohydric trong nudc (1N, 2,00ml) duge thém vao dung dich
dugc khudy chia 1-(2-{[3-(4-(1,3-dioxolan-2-y])phenylcarbamoyl)phenyljmetyl-
carbamoyl}etyl)piperidin-4-yl este cta axit biphenyl-2-ylcarbamic (345mg chira mot
it cin dung mdi, khoang 0,500mmol) trong axetonitril (2,00ml) & nhiét d6 trong
phong. Hdn hop phén g dwoc khudy & nhiét d trong phong trong 3 gid. LC-MS
(Phuong phép 10-90) cho thdy san pham c6 mat (Rt 3,45 phit; m/z 605,0 [M + H]".
Dung dich natri bicacbonat bdo hoa trong nudc duge thém vao va céc 16p dugc tach
riéng. Lép hitu co duge lam kho trén natri sulfat, loc va cd dic dudi ap sudt giam dé
thu duoc hop chit néu & dé muc nay, chat nay dugc str dung trong phan tmg tiép theo

ma khéng can tinh ché thém.

Vidu 55

Diéu ché 1-(2-{[3-(4-{[(R)-2-(tert-butyldimetylsilanyloxy)-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)etylamino]-metyl} phenylcarbamoyl)phenyljmetylcarbamoyl}
etyl)piperidin-4-yl este ctia axit biphenyl-2-ylcarbamic

Dung dich chta  1-(2-{[3-(4-formylphenylcarbamoyl)-phenyl]metyl-
carbamoyl}etyl)piperidin-4-yl este cua axit biphenyl-2-ylcarbamic (151mg,
0,250mmol) va mudi cta axit 5-[(R)-2-amino-1-(tert-butyldimetylsilanyloxy)etyl]-8-
hydroxy-1H-quinolin-2-on axetic (98,6mg, 0,250mmol) trong hdén hop MeOH:DCM
c6 ty 1€ 1:1 (2,0ml) duoc khudy & nhiét do trong phong trong 3 gid. Natri
triaxetoxybohydrua (159mg, 0,750mmol) dugc thém vao va hdn hop phan tmg dugc
khudy & nhiét do trong phong trong 3 gio. LC-MS (Phwong phap 10-90) cho thdy san
phém c6 mat (Rt 3,32 phut; m/z 923,6 [M + H]". Dung dich natri bicacbonat bédo hoa
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trong nudc dugc thém vao va cac 16p duogce tach riéng. Lp hitu co dugce 1am kho trén
natri sulfat, loc va cd dic dudi ap suat giam de thu dugc hop chét néu & dé muc nay,

chét nay duoc sir dung trong phan ting tiép theo ma khong can tinh ché thém.

Vidu 56

Didu ché mubi axit ditrifloaxetic ctia 1-{2-[(4-{[(R)-2-hydroxy-2-(8-hydroxy-2-oxo-
1,2-dihydroquinolin-5-yl)etylamino]metyl}-3-metoxyphenyl)-

metylcarbamoyl]etyl} piperidin-4-yl este clia axit biphenyl-2-ylcarbamic (Hop chét I-
25)

o
Lo~y s
N © CH, 0 N A
O | OH

NH
2 CF3COOH

Dung dich choa 1-{2-[(4-{[(R)-2-(tert-butyldimetyl-silanyloxy)-2-(8-
hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino]metyl}-3-
metoxyphenyl)metylcarbamoyl]-etyl}piperidin-4-yl ~este cuia axit biphenyl-2-
ylcarbamic (231mg, 0,250mmol) va trietylamin trihydroflorua (204ul, 1,25mmol)
trong DCM (2,00ml) dugc khudy & nhiét d6 trong phong qua dém. LC-MS (Phuong
phép 10-90) cho thdy sin phdm c6 mat (Rt 2,73 phuit; m/z 809,6 [M + HJ*. Hdn hop
phan tng dugc c6 dic dudi ap sudt giam va phdn cin dugc tinh ché biang phwong
phép HPLC (Phuong phap 10-50) d& thu dugc hop chét néu & d& muc nay (47,3mg,
hiéu sut 23,4%, dd tinh khiét 99%) dudi dang cht rin mau tréng.

Vidu 57

Diéu ché 2-(4-nitrophenyl)etyl este clia axit 4-nitrobenzensulfonic

4-Nitrobenzensulfonyl clorua (4,97g, 22,43mmol) dugc thém lam nhiéu 14n

vao dung dich dugc khudy chita 4-nitrobenzenetanol (3,34g, 20,0mmol) va
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trietylendiamin (3,36g, 30,0mmol) trong DCM (62,7ml) & 0°C trong thoi gian 5 phut.
Tiép d6, hdn hop phan tng duoc dugc khudy & nhiét do trong phong trong 2 gid.
Nudc (50ml) dugc thém vao va hdn hop tao thanh dugc khudy trong 10 phut. Lép hitu
co duogc tach ra, lam khd trén natri sulfat, loc va ¢ dac dudi ap Suét gidm dé thu duoc
hop chit néu & d& muc nay dang tho (5,8g, hi¢u suét 82%) dudi dang chét rin mau

vang.

HPLC (Phuong phap 2-90): Rt 4,23 phut (214 nm).

Vidu 58

Diéu ché 5-[(R)-2-{benzyl-[2-(4-nitrophenyl)etyl]amino}-1-(tert-
butyldimetylsilanyloxy)etyl]-8-benzyloxy-1H-quinolin-2-on

Dung dich dugc khudy chira 2-(4-nitrophenyl)ety1 este clua axit 4-
nitrobenzensulfonic (3,78g, 10,7mmol); 5-[(R)-2-benzylamino-1-(tert-
butyldimetylsilanyloxy)etyl]-8-benzyloxy-1H-quinolin-2-on (4,620g, 8,975mmol) va
N, N-diisopropyletylamin (3,59ml, 20,6mmol) trong axetonitril (39,2ml) dugc dun
néng & 65°C qua dém. Sau khi 1am ngudi hdn hop phan tmg dén nhiét d6 trong phong,
EtOAc (20ml) dugc thém vao va hdn hop phan tmg ndy dwoc rira bing nudc mubi
(20ml). Lép hitu co duge 1am kho trén natri sulfat, loc va c6 dic dudi ép suét giam.
Phén cin duoc tinh ché bang cach sic ky trén silicagel (0-30% EtOAc trong hexan) dé

thu dwoc hop chat néu & d& muc nay (3,0g, hiéu sudt 50%) dudi dang ddu mau vang.

LC-MS (Phuong phap 10-90): Rt 2,94 phut; m/z 664,4 [M + H]".

Vidu 59

Diéu ché 5-[(R)-2-{[2-(4-aminophenyl)etyl]benzylamino}-1-(tert-
butyldimetylsilanyloxy )etyl]-8-benzyloxy-1H-quinolin-2-on

Hon hop chia 5-[(R)-2-{benzyl-[2-(4-nitrophenyl)etyl]amino}-1-(tert-
butyldimetylsilanyloxy)etyl]-8-benzyloxy-1H-quinolin-2-on (3,00g, 4,52mmol); sit
(2,52g, 45,2mmol) va sat (II) clorua tetrahydrat (0,18g, 0,90mmol) trong EtOH
(27,3ml) va AcOH (9,09ml) duogc khudy & 80°C qua dém. H6n hop phén tmg duogc
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loc qua dém Xelit, rira bang EtOAc (20ml). Lép hitu co duge rira bing nude mudi
(10ml), 1am khé trén natri sulfat, loc va c6 dic dudi 4p sudt giam dé thu dugc hop chit

néu ¢ dé muc nay, chat nay dugc sir dung ma khong can tinh che thém.

LC-MS (Phuong phap 10-90): Rt 2,43 phtt; m/z 634,4 [M + H]*.

Vi du 60

Diéu ché 1-[2-({3-[4-(2-{benzyl-[(R)-2-(8-benzyloxy-2-oxo0-1,2-dihydroquinolin-5-
yl)-2-(tert-butyldimetylsilanyloxy)etyl]-amino } etyl)phenylcarbamoyl]phenyl } -
metylcarbamoyl)etyl]piperidin-4-yl este ctia axit biphenyl-2-ylcarbamic

Hon hop cta  5-[(R)-2-{[2-(4-aminophenyl)etyl]benzylamino}-1-(tert-
butyldimetylsilanyloxy)etyl]-8-benzyloxy-1H-quinolin-2-on (1,27g, 2,00mmol); axit
3-({3-[4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-yl]propionyl} metylamino)benzoic
(1,00g, 2,00mmol); 1-hydroxy-7-azabenzotriazol (0,286g, 2,10mmol) va N,N-
diisopropyletylamin (0,697ml, 4,00mmol) trong DCM (5,00ml) dwoc khudy trong 30
phut & nhi¢t d6 trong phong. N-(3-Dimetylaminopropyl)-N-etylcarbodiimit
hydroclorua (0,575g, 3,00mmol) dwoc thém vao va hdn hop tao thanh dugc khudy
trong 3 gio. Dung dich natri bicacbonat bdo hoa trong nudc (5ml) duge thém vao va
hdn hop phan tmg ndy duoc chiét bing DCM (2 x 5ml). Lép hitu co thu gom duogc
lam kho trén natri sulfat, loc va c6 dic dudi ap suét giam. Phan c3n duoc tinh ché
bing cach séc ky nhanh trén silicagel (0-10% MeOH trong DCM) @ thu dwoc hop

chét néu ¢ d& muc nay (1,74g, hiéu suit 77%) dudi dang chit rin mau vang.

LC-MS (Phuong phap 10-90): Rt 2,73 phut; m/z 1117,8 [M™].
Vi du 61
Didu ché 1-(2-{[3-(4-{2-[(R)-2-(tert-butyldimetylsilanyloxy)-2-(8-hydroxy-2-oxo-1,2-

dihydroquinolin-5-yl)etylamino]-etyl} phenylcarbamoyl)phenyl]metyl-
carbamoyl}etyl)piperidin-4-yl este clia axit biphenyl-2-ylcarbamic

Dung dich chta 1-[2-({3-[4-(2-{benzyl-[(R)-2-(8-benzyloxy-2-0x0-1,2-
dihydroquinolin-5-yl)-2-(tert-butyldimetylsilanyloxy)etyl]-
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amino }etyl)phenylcarbamoyl]phenyl} metylcarbamoyl)etyl]piperidin-4-yl este cua
axit biphenyl-2-ylcarbamic (1,74g, 1,56mmol) trong EtOH (12,2ml) va AcOH
(0,122ml) dwoc déi bing nito trong 3 phut. Paladi trén cacbon (10%, ~50% nudc,
0,18g) duoc thém vao va hdn hop phan tng duoc doi bing hydro trong 4 phut. Hon
hop phan tmg dwoc khudy trong méi trudng hydro (binh ciu) qua dém va tiép d6 loc
va cd dic dudi dp sult giam. Phin cin duoc tinh ché bing céch sic ky nhanh trén
silicagel (0-15% MeOH trong DCM) dé thu dugc hop chét néu ¢ d& muc nay (1,11g,

hiéu suit 76%) dudi dang chit 1éng dic mau hoi nau.

LC-MS (Phuong phap 10-90): Rt 2,46 phut; m/z 937,6 [M + H]".
Vidu 62
Didu ché 1-(2-{[3-(4-{2-[(R)-2-hydroxy-2-(8-hydroxy-2-oxo-1 ,2-dihydroquinolin-5-

yletylamino]etyl} phenylcarbamoyl)-phenyljmetylcarbamoyl}etyl)piperidin-4-yl este
ditrifloaxetat ctia axit biphenyl-2-ylcarbamic (Hop chét I-34)

OH
H 3
N
. /©/\/
OH
QoA Py |
| NH
N~ 0 CH, o)
H : 0

Dung dich chtra 1-(2-{[3-(4-{2-[(R)-2-(tert-butyldimetylsilanyloxy)-2-(8-

2 CF3COOH

hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino]etyl} phenyl-
carbamoyl)phenyl]metylcarbamoyl}etyl)piperidin-4-yl este cta axit biphenyl-2-
ylcarbamic (udc tinh khoang 1,56mmol) va trietylamin trihydroflorua (299ul,
1,84mmol) trong DCM (3,06ml) duoc chiéu vi séng (300 oét) & 80°C trong 10 phit.
Hbn hop phan tng dugc c6 dic dudi 4p sudt giam va phan cin dugc tinh ché bing
phwong phap HPLC (Phuong phép 10-50) dé& thu duoc hop chit néu & dé muc nay
(280mg, 17%) duéi dang chit rin mau tring.

LC-MS (Phuong phép 10-90): Rt 1,98 phut; m/z 823,4 [M + H]".
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Vidu 63

‘Didu ché [3-(2-oxopropyl)phenyl]axetonitril

Dung dich dugc khudy chira 3-bromophenylaxetonitril (10,0g, 51,0mmol),
tributyl thiéc metoxit (17,6ml, 61,2mmol), tris(dibenzylidenaxeton)dipaladi (0)
(500mg, 0,5mmol), isopropenyl axetat (6,74ml, 612mmol) va 2-
dixyclohexylphosphino-2'-(N,N-dimetylamino)biphenyl (800mg, 2mmol) trong toluen
(100ml, d& dugc khir khi) dugc dun néng & 100°C trong mdi trudng nito trong 6 gio.
Hon hop phan tmg dugce 1am ngudi dén nhiét do trong phong va EtOAc (30ml) duoge
thém vao. Dung dich chira kali florua (10g, 200mmol) trong nuéc (52ml) tiép d6 dugce
thém vao va hén hop tao thanh duge khudy qua dém. Nudc mudi duge thém vao va
hdn hop phan tng duge loc qua dém Xelit. Cac 16p dugc tach riéng va 16p hiru co
duogc lam kho trén natri sulfat, dugc loc (ntt coton) va dugc cd dac dudi 4p suét giam.
Phén cin dugc tinh ché biang cach sic ky trén silicagel (0-30% EtOAc trong hexan) dé

thu dugc hop chét néu & dé muc nay (6,1g, hidu suit 69%) du6i dang dAu mau nau.

'H NMR (CD;OD) & 7,32 (t, 1H); 7,24 (d, 1H); 7,19 (s, 1H); 7,16 (d,1H);
3,85 (s, 2H0); 3,77 (s, 2H); 2,14 (s, 3H).

Vi du 64

Diéu ché mubi {3-[(R)-2-((R)-1 -phenyletylamino)propyl]phenyl} -axetonitril

hydroclorua

Natri triaxetoxybohydrua (7,59g, 35,8mmol) dugc thém vao dung dich khudy
chura [3-(2-oxopropyl)phenyl]axetonitril (2,00g, 11,5mmol) va (R)-1-phenyletylamin
(1,52ml, 11,9mmol) trong DCM (50,0ml). H8n hop tao thanh duoc khuéy o nhiét 4o
trong phong qua dém. Dung dich natri hydroxit trong nuéc (1M, 10ml) va dung dich
natri bicacbonat bdo hoa trong nudc (20ml) dugc thém vao va cac 16p duoc tich
riéng. Lép hitu co duge 1am kho trén natri sulfat, loc va c6 dic dudi &p sudt giam.
Phén cin dugc tinh ché timg phan bing céch sic ky trén silicagel (0-5% MeOH trong
DCM). Chét tao thanh dugc hoa tan trong MeOH va axetyl clorua (0,5ml) dugc thém
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vao. Hon hop phan tng niy dugc cd dic dudi 4p sut giam va phin can dugc hoa tan
trong MeOH (15ml). Diisopropyl ete (30ml) duoc thém vao tir tir dé tao thanh 16p th
hai trén phan trén ctia dung dich. Sau khi dé yén & nhiét do trong phong, hop chit néu

& d& muyc nay (2,0g, hiéu suét 5 5%) két tha va duge thu gom bang c4ch loc.

'H NMR (CDsOD ) & 7,53-7,51 (m, 5H); 7,32 (t, 1H); 7,24 (¢, 1H); 7,10 (s,
1H); 7,05 (d, 1H); 4,64-4,59 (m, 1H); 3,21-3,16 (m, 2H); 1,70 (d, 3H); 1,17 (d, 3H).

Vidu 65

Didu ché {(R)-2-[3 -(2-aminoetyl)phenyl]-1-metyletyl}-((R)-1-phenyletyl)amin

Natri tetrahydroborat (2,72g, 71,8mmol) duoc thém timg phin (phan Gng toa
nhiét) vao  dung dich  khuly choa mudi  {3-[(R)-2-((R)-1-
phenyletylamino)propyl]phenyl}-axetonitril hydroclorua (2,00g, 6,35mmol) va coban
(IT) clorua hexahydrat (4,27g, 18,0mmol) trong MeOH (40,0ml) & 0°C. HOn hop phan
tmg dwoc khudy trong 1 gid & nhiét do trong phong va tiép do6 dung dich axit
clbhydric dac trong nudc duge thém vao va tiép tuc duoc khqu cho dén khi chat rin
vira tao thanh dugc hoa tan. Tiép d6, hdn hop phan ing dugc bazo héa bang cach
thém dung dich natri hydroxit trong nuéc (1M). Hon hgp phan tmg nay duoc loc va
dich loc dugc chiét béng DCM (50ml). Lép hitu co duge 1am khé trén natri sulfat, loc
va cd dac dudi ap suét giam dé thu duogc hop chét néu & dé muc nay, chét nay duogc st

dung trong phan tmg tiép theo ma khong cén tinh ché thém.
LC-MS (Phuong phap 10-90): Rt 0,938 phut; m/z 283,6 [M + H]*.
Theo céach khac, budc khir nay c6 thé duoc thuc hién béng cach str dung lithi

nhom hydrua va coban (II) clorua hexahydrat trong THF.

Vidu 66

Diéu ché fert-butyl este cia axit (2-{3-[(R)-2-((R)-1-phenyletylamino)propyl]-
phenyl}etyl)carbamic

Dung dich chita {(R)-2-[3-(2-aminoetyl)phenyl]-1-metyletyl}-((R)-1-
phenyletyl)amin (khoang 6,35mmol), di-fert-butyldicacbonat (1,41g, 6,46mmol) va
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N, N-diisopropyletylamin (1,50ml, 8,62mmol) trong DCM (20,0ml) dugc khudy &
nhiét do trong phong trong khoang 72 git. Dung dich natri bicacbonat bdo hoa trong
nude (20ml) duge thém vao va hdn hop tao thanh duge chiét bing DCM (2 x 10ml).
Lép hitu co thu gom duge 1am khé trén natri sulfat, loc va c¢6 dic dudi ap sudt giam.
Phan cin dugc tinh ché bing cach sic ky trén silicagel (0-5% MeOH trong DCM) dé
thu dugc hop chét néu & d& muc nay (1,24g, hiéu sudt 51%, 2 budc) dudi dang diu

khong mau.

LC-MS (Phuong phap 10-90): Rt 2,42 phut; m/z 383,2 [M + H]".

Vidu 67

Diéu ché tert-butyl este clia axit {2-[3-((R)-2-aminopropyl)phenyl]etyl} carbamic

Dung dich dugc khudy chtra tert-butyl este cua axit (2-{3-[(R)-2-((R)-1-
phenyletylamino)propyl]phenyl}etyl)-carbamic (1,54g, 4,02mmol), paladi hydroxit
trén cacbon (10% trong luong, ~50% nudc, 2,24g, 0,805mmol), va amoni format
(1,27g, 20,1mmol) trong EtOH (50,0ml) dugc dun néng tir tir dén 50°C va tiép do6
dugc khudy & 50°C trong 1,5 git. Hon hop phan tng dugc loc qua dém Xelit va dich
loc dugc cd dac dudi ap sut giam dé thu duoc hop chét néu & dé muc nay, chét nay

dugce st dung ma khong can tinh ché thém.

LC-MS (Phuong phap 10-90): Rt 1,91 phut; m/z 279,4 [M + H]*.

Vidu 68

Diéu ché tert-butyl este cta axit [2-(3-{(R)-2-[(R)-2-(8-benzyloxy-2-0x0-1,2-
dihydroquinolin-5-yl)-2-(fert-butyldimetylsilanyloxy)etylamino]-
propyl} phenyl)etyl]carbamic

Dung dich dugc khudy chira 8-benzyloxy-5-[(R)-2-bromo-1-(tert-
butyldimetyl-silanyloxy)etyl]-1H-quinolin-2-on (3,14g, 6,43mmol); tert-butyl este ctia
axit  {2-[3-((R)-2-aminopropyl)-phenyl]etyl}carbamic  (1,79g, 6,43mmol) va
trietylamin (1,08ml, 7,72mmol) trong DMF (21,0ml) dugc chiéu vi séng (300 o4t) &
80°C trong 15 gid. Dung dich natri bicacbonat bdo hoa trong nudc (10ml) dugc thém
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vao va hdn hop tao thanh duge chiét bing DCM (2 x 10ml). Lép hitu co thu gom
duoc lam khd trén natri sulfat, loc va c6 dic duéi ap suét giam. Phin cin duoc tinh
ché bang céch sic ky trén silicagel (0-5% MeOH trong DCM) d thu dugc hop chit

néu & dé muc nay (2,8g, hiu suit 63 %) dudi dang chit rin mau trang nho.

LC-MS (Phuong phap 10-90): Rt 2,97 phut; m/z 686,4 [M + H]".

Vidu 69

Diéu ché 5-[(R)-2-{(R)-2-[3 -(2-aminoetyl)phenyl]-1-metyletylamino } -1-(tert-
butyldimetylsilanyloxy)etyl]-8-benzyloxy-1H-quinolin-2-on

Dung dich chira fert-butyl este cta axit [2-(3-{(R)-2-[(R)-2-(8-benzyloxy-2-
oxo-1,2-dihydroquinolin-5-yl)-2-(fert-butyldimetylsilanyloxy)etylamino]propyl} -
phenyl)etyl]carbamic (2,8g) trong 20% axit trifloaxetic trong DCM duge khudy &
nhi€t d6 trong phong trong 3 gio. Dung dich natri bicacbonat bdo hoa trong nuéc duge
thém vao dé trung hoa TFA va cac 16p duge tach riéng. Lép hitu co duge 1am khd trén
natri sulfat, loc va c6 déic dudi ap suét giam dé thu duoge hop chét néu & @& muc nay,

chit nay dugc sir dung ma khong cin tinh ché thém.

LC-MS (Phuong phép 10-90): Rt 1,91 phit; m/z 586,4 [M + HJ".

Vidu 70

Piéu ché metyl (4-formylaminophenyl)axetat

Dung dich chtra anhydrit axetic (14,3ml, 151mmol) va axit formic (22,8ml,
605mmol) duoc khudy & nhiét d6 trong phong trong 1 gio. Metyl (4-
aminophenyl)axetat (5,00g, 30,3mmol) dugc thém vao va hdn hop tao thanh dugc
khudy qua dém. Dung dich natri bicacbonat bdo hoa trong nu¢c (10ml) duge thém vao
va hdn hop tao thanh duge chiét bang DCM (2 x 10ml). Lép hitu co thu gom dugc
lam kho trén natri sulfat, loc va c¢6 ddc dudi ap suét giam dé thu duoc hop chét néu &
dé muc nay (4,31g) dudi dang diu mau vang, chit nay dugc st dung trong phan ting

tiép theo ma khong cin tinh ché thém.

LC-MS (Phuong phap 10-90): Rt 1,57 phut; m/z 194,4 [M + HJ".
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Vidu 71

Didu ché metyl (4-metylaminophenyl)axetat

Boran dimetylsulfua (8,61ml, 90,8mmol) dugc thém tir tir vao dung dich duoc
khudy chira metyl (4-formylaminophenyl)axetat (4,31g) trong THF (20,0ml) & 0°C.
Hdn hop phan tng duge khudy & nhiét do trong phong qua dém va tiép d6 duge lam
lanh dén 0°C. MeOH (15ml) duoc thém vao cin than va hdn hop tao thanh dugc
khudy trong 3 gid. Tiép d6, hdn hop phan {mg dugc ¢b dic dudi ép suit gidm dé thu
dugc hop chit néu & dé muc nay (4,0g, hiéu sult 73%, 2 bude) dudi dang dau trong

Suot.

LC-MS (Phuong phéap 10-90): Rt 0,67 phut; m/z 180,2 [M + H]*.

Vidu 72

Diéu ché metyl este ca axit [4-(acryloylmetylamino)phenyl]axetic

2-Propenoyl clorua (2,18ml, 26,8mmol) dugc thém tir tir vao dung dich chira
metyl (4-metylaminophenyl)axetat (4,00g, 22,3mmol) va N,N-diisopropyletylamin
(7,78ml, 44,6mmol) trong DCM (20,0ml) & 0°C. Hon hgp phan mg dugc khudy &
nhiét do trong phong trong 2 gid va tiép d6 dung dich natri bicacbonat bio hoa trong
nude (20,0ml) duge thém vao. Hon hop phan tmg nay duoc chiét bing DCM (10ml)
va 16p hitu co duge 1am khé trén natri sulfat, loc va c¢6 dic dudi 4p sult giam dé thu
duoc hop chit néu & dé muc nay, chét nay duogc sir dung trong phan tmg tiép theo ma

khong can tinh ché thém.

LC-MS (Phuong phap 10-90): Rt 2,20 phit; m/z 234,0 [M + HJ*,

Vidu 73

Diéu ché metyl este cua axit [4-({3-[4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-
yl]propionyl}-metylamino)phenyl]axetic

Dung dich duwoc khudy chua metyl este cua axit [4-

(acryloylmetylamino)phenyl]axetic (~22,3mmol) va piperidin-4-yl este cla axit
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biphenyl-2-ylcarbamic (6,61g, 22,3mmol) trong EtOH (15,0ml) dugc dun néng hdi
Iwu qua dém. HOn hop phan tng dugc ¢6 dic dudi ap sudt gidm va phin cin duoc tinh
ché bang céch sic ky trén silicagel (0-5% MeOH trong DCM) @ thu duoc hop chét

néu & dé muc nay (8,41g, hiéu suét 71%, 2 budce) dudi dang chét rin dinh mau niu.

LC-MS (Phuong phap 10-90): Rt 2,36 phut; m/z 530,6 [M + H]".

Vidu 74

Diéu ché axit [4-({3- [4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-yl]propionyl} -

metylamino)phenyl]axetic

Dung dich duoc khudy chira metyl este cta axit [4-({3-[4-(bipheny]l-2-
ylcarbamoyloxy)piperidin-1-yl]-propionyl} metylamino)phenyl]axetic (8,00g,
15,1mmol) va lithi hydroxit (1,81g, 75,5mmol) trong axetonitril (20,0ml) va nuéc
(20,0ml) dugce dun néng & 60°C trong 3 git. DY pH cua hdn hop phan tmg duge didu
chinh dén d6 pH = 5 bang dung dich axit clohydric trong nuéc (1M) va hén hop phan
ung dugce chiét bﬁng DCM. Lép hitu co dugce lam khd trén natri sulfat, loc va ¢6 dic
dudi ap sudt giam. Phan cin duge tinh ché bang cach séc ky trén silicagel (0-20%
MeOH trong DCM) dé thu duoc hop chét néu & d& muc nay (6,7g, hiéu suét 86%)

dudi dang chat ran mau trang nho.

LC-MS (Phuong phap 10-90): Rt 2,17 phut; m/z 516,4 [M + H]J*.

Vidu 75

Diéu ché 1-{2-[(4-{[2-(3-{(R)-2- [(R)-2-(8-benzyloxy-2-0x0-1,2-dihydroquinolin-5-
yl)-2-(tert-butyldimetylsilanyloxy)-etylamino]propyl} phenyl)etylcarbamoyl]-
metyl} phenyl)-metylcarbamoyl]etyl} piperidin-4-yl este cla axit biphenyl-2-
ylcarbamic

Hon hop cua 5-[(R)-2-{(R)-2-[3-(2-aminoetyl)phenyl]-1-metyletylamino}-1-
(tert-butyldimetylsilanyloxy)etyl]-8-benzyloxy-1H-quinolin-2-on (0,586g,
1,00mmol); axit [4-({3-[4-(biphenyl-2-ylcarbamoyloxy)piperidin-1-
yl]propionyl} metylamino)-phenyl]axetic (0,516g, 1,00mmol); 2-clopyridium triflat
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trén nhya Wang (chét phan tng Mukaiyama mang polyme) (1,19mmol/g tai nap;
1,68g, 2,00mmol); va N,N-diisopropyletylamin (522pl, 3,00mmol) trong DCM
(5,00ml) dwoc khudy & nhiét d6 trong phong qua dém. Hén hop phan tng dugc loc va
dich loc dugc c6 déc dudi ap suét giam, Phan cin dugc tinh ché béng cach séc ky trén
silicagel (0-5% MeOH trong DCM) dé thu dugc hop chéit néu & d& muc nay (412mg,

hiéu suét 38%) dudi dang diu mau tring nho.

LC-MS (Phuong phép 10-90): Rt 2,65 phtit; m/z 1083,8 [M + H]".

Vidu 76

Diéu ché 1-{2-[(4-{[2-(3-{ (R)-2-[(R)-2-(tert-butyl-dimetylsilanyloxy)-2-(8-hydroxy-
2-0x0-1,2-dihydroquinolin-5-yl)etylamino] -propyl}phenyl)etylcarbamoyl] metyl}-
phenyl)metylcarbamoyl]etyl} piperidin-4-yl este cta axit biphenyl-2-ylcarbamic

Nito kh6 dugc thdi vao dung dich duge khudy chita 1-{2-[(4-{[2-(3-{(R)-2-
[(R)-2-(8-benzyloxy-2-ox0-1,2-dihydroquinolin-5-yl)-2-(tert-butyldimetylsilanyloxy)-
etylamino]propyl} phenyl)etylcarbamoyl]-metyl} phenyl)metylcarbamoyl]etyl}-
piperidin-4-yl este cua axit biphenyl-2-ylcarbamic (0,704g, 0,650mmol) trong EtOH
(5,00ml) trong 3 phut va tiép d6 14 paladi trén cacbon (10% trong luong, ~50% nudc;
0,289g, 0,130mmol) dugc thém vao. Hydro duge thdi vao hdn hop phan tng trong 3
phut va tiép d6 hén hop phan tmg duoc khudy trong mdi trudng hydro (binh cu)
trong 1 gid. Hon hop phan umg duogc loc va dich loc dugce ¢6 dic dudi ap suét giam dé
thu dugc hop chat néu & d& muc nay, chét nay duge su dung trong phan tmg tiép theo

ma khéng cin tinh ché thém.

LC-MS (Phuong phap 10-90): Rt 2,49 phit; m/z 994,0 [M + HJ,
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Vidu 77

Diéu ché mudi ctia axit ditrifloaxetic ctia 1-{2-[(4-{[2-(3-{(R)-2-[(R)-2-hydroxy-2-(8-
hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino]propyl} phenyl)-
etylcarbamoyl]metyl} phenyl)metylcarbamoyl]etyl} piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic (Hop chit I-86)

O
N
\ O/C/\/\[r o CH3 o
H o] H =
N N A
® i

l OH
NH

2 CF3COOH

Dung dich chira 1-{2-[(4-{[2-(3-{(R)-2-[(R)-2-(tert-butyldimetylsilanyloxy)-
2-(8-hydroxy-2-o0x0-1,2-dihydroquinolin-5-yl)etylamino]-
»propyl}phenyl)etylcarbamoyl]metyl}phenyl)metylcarbamoyl]etyl}piperidin—4-yl este
cia axit biphenyl-2-ylcarbamic (~0,65mmol) va trietylamin trihydroflorua (184pl,
1,13mmol) trong DCM (3,00ml) dugc chiéu vi séng (300 oat) & 80°C trong 10 phut.
Hon hop phan tng duge c6 dic dudi ap suat giam va phdn cin duogc tinh ché béng
phuong phép HPLC (Phuong phap 10-50) dé& thu duoc hop chit néu & dé muc nay

(24,7mg, higu suat 4%, 2 budc) dudi dang chit rin mau trang.
LC-MS (Phuong phap 10-90): Rt 1,78 phut; m/z 879,8 [M + H]".

Céc hop chét duoc thé hién trong Bang II duoc diéu ché béng cach bién ddi
cac chit ban dau dugc st dung trong cac vi du néu trén hodc béng cach sir dung cac

quy trinh tuong tu.
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Béang II
Vidu | $6 ID Hop chét Lwgng/LC-MS!
78 I-2 L no 39mg
)uo AR SUT
(] VQ\EEL"” Rt 2,94 pht;
° m/z 789,6
2 CFsCOOH
Mudi ctia axit ditrifloaxetic cia 1-2-{[3-(4-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yDetylamino]metyl}-2-metylphenylcarbamoyl)propyl]
metylcarbamoyl}etyl)piperidin-4-yl este cta axit
biphenyl-2-ylcarbamic
79 I-3 O 14mg
OO T
O \/&\w Rt 2,90 phut;
o m/z 805,8

2 CF;COOH
Mubi cia axit ditrifloaxetic clia 1-2-{[3-(4-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1 ,2-dihydroquinolin—5 -
yletylamino]metyl}-2-metoxyphenylcarbamoyl)-
propyl]metylcarbamoyl}etyl)piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic
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Vidu | S6ID Hop chit Luwong/LC-MS!
80 I-4 P n o 9mg
® ”ioﬂ LT Ly :
O vai}"“ Rt 3,18 phut;
2 CF3COOH © m/z 805,6
Mubi ciia axit ditrifloaxetic cta 1-(2-{[3-(4-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)etylamino]metyl}-3-metoxyphenylcarbamoyl)-
propyl]metylcarbamoyl}etyl)piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic
H,
81 I-5 e NioQ Aiﬁ?/\‘cfn @H - 50mg
" CHs OH
g T Rt 2,20 phit;
2 CF3COOH © m/z 803,6
Mubi ctia axit ditrifloaxetic ctia 1-(2-{[3-(4-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo0-1,2-dihydroquinolin-5-
yletylamino]metyl}-2,5-dimetylphenylcarbamoyl)-
propyl]metylcarbamoyl}etyl)piperidin-4-yl este clia axit
biphenyl-2-ylcarbamic
82 | I6 LI JwWHﬁH . 20mg
yo ¢, O N
(] o 0% Rt 2,15 phit;
2 CF3COOH ° m/z 839,6

Mubi cia axit ditrifloaxetic cia 1-(2-{[3-(2-clo-4-{[(R)-
2-hydroxy-2-(8-hydroxy-2-ox0-1,2-dihydroquinolin-5-
yl)etylamino]etyl}-5-metoxyphenylcarbamoyl)-
propyl]metylcarbamoyl}etyl)-piperidin-4-yl este cta axit
biphenyl-2-ylcarbamic
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Vidu | S6 ID Hop chit Lwong/LC-MS!
83 | I8 L g 144mg
OO T
(] Rt 2,77 phit;
o m/z 789,6
2 CF3COOH > »
Mubi ctia axit ditrifloaxetic cta 1-(2-{[3-(4-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yDetylamino]etyl}-phenylcarbamoyl)-propyl]metyl-
carbamoyl}etyl)piperidin-4-yl este cia axit biphenyl-2-
ylcarbamic
84 | 19 i ! Py 29mg
sNVeagagprey -
O o Rt 2,81 phut;
¢ 2 CF;COOH m/z 819,6
Mubi ctia axit ditrifloaxetic cia 1-(2-{[3-(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)etylamino]etyl}-4-metoxyphenylcarbamoyl)-
propyllmetylcarbamoyl}etyl)piperidin-4-yl este cta axit
biphenyl-2-ylcarbamic
I-1 { P
"M e HiOO“iM“m%lm e
O o ) Rt 2,93 phut;
* 2 CF:COOH m/z 803,6

Muéi clia axit ditrifloaxetic ctia 1-(2-{[3-(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-o0xo-1,2-dihydroquinolin-5-
yletylamino]propyl}-phenylcarbamoyl)propyl]metyl-
carbamoyl}etyl)piperidin-4-yl este cua axit biphenyl-2-

ylcarbamic
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Vidu | S6ID Hop chat Lwong/LC-MS!
86 I-11 O . /QN “/ﬁ\z:\/\u WN H 35mg
N0
O Rt 2,95 phut;
m/z 817,8
2 CF3COOH
Mudi ctia axit ditrifloaxetic cta 1-[2-({3-[2-(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yDetylamino]propyl} phenyl)axetylamino]propyl}-
metylcarbamoyl)etyl]piperidin-4-yl este cua axit
biphenyl-2-ylcarbamic
87 I-12 2 oH yog 10mg
X oo R
o Rt 2,23 phut;
» 2 CF;COOH m/z 817,6
Mubi ctia axit ditrifloaxetic cta 1-[2-({3-[2-(3-{(R)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-
5-yl)etylamino]propyl} phenyl)axetylamino]propyl} -
metylcarbamoyl)etyl]piperidin-4-yl este cua axit
biphenyl-2-ylcarbamic
88 I-15 43mg

WOH
0 0 N 3
LT >
H
N~ ~o CH, CH, N~ o
H H
O OH

* 2 CF3COOH
Mubi ctia axit ditrifloaxetic cta 1-(2-{[4-(4-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-
etylamino]metyl}-2-metylphenylcarbamoyl)butyl]-
metylcarbamoyl}etyl)piperidin-4-yl este clia axit

biphenyl-2-ylcarbamic.

Rt 2,81 phut;
m/z 803,6
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Vidu | S6ID Hop chit Luwong/LC-MS!
WOH
89 | I-16 g O“j\g:\/\j\uqu&[i 10mg
N“ o s “CH, N o '
OH Rt 2,18 phut;
2 CF;sCOOH m/z 819,8
Mudi ctia axit ditrifloaxetic cia 1-(2-{[4-(4-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)- -
etylamino]metyl}-2-metoxyphenylcarbamoyl)-
butyl]metylcarbamoyl}etyl)piperidin-4-yl este cta axit
biphenyl-2-ylcarbamic
90 | 1-17 e N 85mg
O o O/\)OL'?‘/\/\)?\H/CS/\ ”Ejfi
o & w0 | Rt2,18 phit;
> miz 819,8

2 CF;COOH
Mudi cta axit ditrifloaxetic cta 1-2-{[4-(4-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-
etylamino]metyl}-3-metoxyphenylcarbamoyl)-
butyl]metylcarbamoyl}etyl)piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic

-109-




23115

Vidu | S6 ID Hop chit Lwong/LC-MS!
91 I-19 FCs 30mg
Nj\O/OI EH: ; c ED:N\ALO Rt 3,52 phut;
H H
O] > miz 8534
2 CF3COOH
Mudi cta axit ditrifloaxetic cta 1-(2-{[4-(2-clo-4-{[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-
5-yDetylamino]metyl}-5-metoxyphenylcarbamoyl)-
butyl]metylcarbamoyl} etyl)piperidin-4-yl este cta axit
biphenyl-2-ylcarbamic
92 1-20 - /\)L /\/\)J\ /@\A 53mg

S

2 CF3COOH
Mudi cua axit ditrifloaxetic cua 1-2-{[4-(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yletylamino]etyl} phenylcarbamoyl)butylJmetyl-
carbamoyl}etyl)piperidin-4-yl este cta axit biphenyl-2-

ylcarbamic

Rt 2,84 pht;
mlz 803,6
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Vidu | S6 ID Hop chit Luwong/LC-MS!
93 I-21 46mg
QA)L PN WO ?51
Rt 2,82 phut;
O m/z 803,6
2 CFsCOOH
Mubi cta axit ditrifloaxetic ctia 1-(2-{[4-(4-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)etylamino]etyl} phenylcarbamoyl)-butylJmetyl-
carbamoyl}etyl)piperidin-4-yl este cta axit biphenyl-2-
ylcarbamic
94 | 1-22 o ¢ 25mg
slsas o ?{Q
(] . Rt 2,95 phit;
* 2 CF;COOH m/z 831,8
Muébi ctia axit ditrifloaxetic cta 1-[2-({4-[2-(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)etylamino]propyl} phenyl)axetylamino]butyl} -
metylcarbamoyl)etyl]piperidin-4-yl este cua axit
biphenyl-2-ylcarbamic
95 1-23 O N j\o—O\/\njL\/\ H o CHL‘ or 10mg
© OH
J S Rt 2,26 phut;
* 2 CF;COOH i m/z 831,6

Mudi ctia axit ditrifloaxetic ctia 1-[2-({4-[2-(3-{(R)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-ox0-1,2-dihydroquinolin-
5-yl)etylamino]propyl} phenyl)axetylamino]butyl} metyl-
carbamoyl)etyl]piperidin-4-yl este ctia axit biphenyl-2-

ylcarbamic
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Vidu | S6 ID Hop chit Lwong/LC-MS!
96 1-24 oH, o CHy  on 4mg
(™ | Rea,34 ph;
* 2 CF3COOH ’ m/z 831,4
Mudi ctia axit ditrifloaxetic cta 1-[2-({4-[2-(3-{(S)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-oxo0-1,2-dihydroquinolin-
5-yl)-etylamino]propyl} phenyl)axetylamino]butyl} metyl-
carbamoyl)etyl]piperidin-4-yl este cla axit biphenyl-2-
ylcarbamic
97 | 1-26 /\ECQ(H 21mg
i \ \ " H
”LOQ LT Rt 2,78 phit;
O OH
N m/z na
* 2 CF;COOH °
Mubi cua axit ditrifloaxetic cta 1-(2-{[5-(4-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-
etylamino]metyl} phenylcarbamoyl)-2-metylphenyl]-
metylcarbamoyl}etyl)piperidin-4-yl este cua axit
biphenyl-2-ylcarbamic
98 1-27 O j\ Q /\)OJ\I, /@TH \Efg\/H 92mg
v o CH, N
O (Y oH Rt 2,66 phut;
2 CF;COOH I m/z 823,6

Mudi ctia axit ditrifloaxetic ctia 1-(2-{[3-(4-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-
etylamino]metyl}-2-metylphenylcarbamoyl)phenyl]-
metylcarbamoyl}etyl)piperidin-4-yl este cta axit
biphenyl-2-ylcarbamic
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Vidu | S6ID Hop chit Lwong/LC-MS!
99 | I-28 g oo 37mg
oSlcas’e oi Ue.
N0 CH, 0 N A
O " o Rt 3,07 phut;
I
M mlz 837,5
(0]
* 2 CF;COOH
Mudi cta axit ditrifloaxetic cta 1-(2-{[5-(4-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-
etylamino]metyl}-2-metylphenylcarbamoyl)-2-
metylphenyl]metylcarbamoyl}etyl)piperidin-4-yl este ctia
axit biphenyl-2-ylcarbamic
100 | I-29 q . 28mg
O L 1S
u [¢]
O | oH Rt 2,76 phut;
" miz 839,4

(o]

2 CFsCOOH
Mudi cta axit ditrifloaxetic cia 1-2-{[3-(4-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y1)-
etylamino]metyl}-2-metoxyphenylcarbamoyl)-
phenyl]metylcarbamoyl}-etyl)piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic
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Vidu | S6 ID Hop chit Lwong/LC-MS!
101 I-30 0 by G 29mg
YN ~ AL
N o CH, 0 N
O CH, | oH Rt 3,51 phut;
- 2 CF3COOH T mlz 837,5
Mubi ctia axit ditrifloaxetic ctia 1-(2-{[3-(4-{[(R)-2-
hydroxy-2-(8-hydroxy-2-o0xo0-1,2-dihydroquinolin-5-yl)-
etylamino]metyl}-2,5-dimetylphenylcarbamoyl)-
phenyl]metyl-carbamoyl}etyl)piperidin-4-yl este cia axit
biphenyl-2-ylcarbamic
102 I-31 o g 9§ 45mg
sE¥can s cUt.
N o CH, 0 N
Osch OH Rt 3,42 phut;
J O |
I m/z 873,6
2 CFsCOOH
Mudi ctia axit ditrifloaxetic cia 1-(2-{[3-(2-clo-4-{[(R)-
2-hydroxy-2-(8-hydroxy-2-ox0-1,2-dihydroquinolin-
5-yDetylamino]metyl}-5-metoxyphenylcarbamoyl)-
phenyl]metylcarbamoyl}etyl)piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic
103 [-32 0 g oM 31mg
/\)J\ /@\(H N A
SUSCASAS ACARS S H
H
O NH Rt 2,92 phut;
o}
2 CF;COOH m/z 823,5

Mubi cta axit ditrifloaxetic cta 1-(2-{[3-(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y1)-
etylamino]etyl} phenylcarbamoyl)phenyl]metyl-
carbamoyl}etyl)piperidin-4-yl este ctia axit biphenyl-2-

ylcarbamic
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Vidu | S6 ID Hop chat Lwong/LC-MS!
104 I-33 48m
0L :
: /O \©/\/ \/E(@\ Rt 3,21 phut;
* 2 CF;COOH m/z 837,5

Mudi ctia axit ditrifloaxetic cta 1-(2-{[5-(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-
etylamino]etyl} phenylcarbamoyl)-2-metylphenyl]-
metylcarbamoyl}etyl)piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic

105 | I1-34 OHSCJQY“ 56mg

LLOETY O
H oo A, Rt 3,15 phut;
2 CF;COOH m/z 837,4

Mubi cua axit ditrifloaxetic ctia 1-(2-{[5-(4-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-
etylamino]etyl} phenylcarbamoyl)-2-metylphenyl]-
metylcarbamoyl}etyl)piperidin-4-yl este cia axit
biphenyl-2-ylcarbamic

106 I-36 20mg

» 2 CF3;COOH
Mudi cta axit ditrifloaxetic cia 1-(2-{[3-(3-{2-[(R)-2-

hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-

etylamino]propyl}phenyl-carbamoyl)phenyl]metyl-
carbamoyl}etyl)piperidin-4-yl este cta axit biphenyl-2-

ylcarbamic

Rt 3,16 phut;
m/z 837,4
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Vidu | S6 ID Hop chét Luwong/LC-MS!
107 I-37 @Y 13mg
J LT ©/Y
Rt 3,10 phut;
m/z 851,6
2 CF3COOH
Mudi ctia axit ditrifloaxetic ctia 1-(2-{ [5-(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo0-1,2-dihydroquinolin-5-y1)-
etylamino]propyl}phenylcarbamoyl)-2-metylphenyl]-
metylcarbamoyl}etyl)piperidin-4-yl este cuia axit
biphenyl-2-ylcarbamic
108 I-38 Smg

o] OH
H H H
O o /O\‘/\)LN/QW/N\O/\/N
| H
N)LO CH, [0} CH, oH
H | NH
A i

2 CF;COOH
Mudi ctia axit ditrifloaxetic ctia 1-2-{[3-(3-{(R)-2-[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)-etylamino]propyl} phenylcarbamoyl)phenyl]metyl-
carbamoyl}etyl)piperidin-4-yl este cua axit biphenyl-2-

ylcarbamic

Rt 4,15 phut;

| m/z 837,5
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Vidu | S6 ID Hop chit Lwong/LC-MS!
109 I-39 0 /@\(H i 28mg
ﬂioﬂdzm FO
O I A Rt 2,12 phut;
m/z 837,8
2 CFsCOOH
Mubi ctia axit ditrifloaxetic cia 1-(2-{[3-(3-{(S)-2-[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)-etylamino]propyl} phenylcarbamoyl)phenyl]metyl-
carbamoyl}etyl)piperidin-4-yl este clia axit biphenyl-2-
ylcarbamic
110 1-40 0 q Tmg
‘ /%jfi Rt 3,06 phut;
L N° m/z 837,5
2 CF3COOH
Mubi ctia axit ditrifloaxetic cia 1-(2-{[3-(4-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y1)-
etylamino]propyl}phenylcarbamoyl)phenyl]metyl-
carbamoyl}etyl)piperidin-4-yl este cua axit biphenyl-2-
ylcarbamic
111 | I-41 O ; . Q /\i;@\mnm N 13mg
O NN Rt 3,26 pht;
2 CF:COOH m/z 851,3

1-(2-{[5-(4-{2-[(R)-2-hydroxy-2-(8-hydroxy-2-oxo0-1,2-
dihydroquinolin-5-yl)-etylamino]propyl} phenyl-
carbamoyl)-2-metylphenyl]-metylcarbamoyl} etyl)-
piperidin-4-yl este cua axit biphenyl-2-ylcarbamic
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Vidu | S6ID Hop chit Lwong/LC-MS!
112 | I-42 o o L g3 Smg
O I Rt 3,64 phut;
2 CF;COOH m/z 837,6
Mudi ctia axit ditrifloaxetic cia 1-2-{[3-(4-{(R)-2-[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)-etylamino]propyl} phenyl-
carbamoyl)phenyl]metylcarbamoyl} etyl)piperidin-4-yl
este cua axit biphenyl-2-ylcarbamic
113 | 143 o o o o 39mg
O I Rt 3,51 phut;
* 2 CF;COOH m/z 837,5
Mudi ctia axit ditrifloaxetic cta 1-(2-{[3-(4-{(S)-2-[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)-etylamino]propyl} -phenylcarbamoyl)phenyl]metyl-
carbamoyl}etyl)-piperidin-4-yl este ctia axit biphenyl-2-
ylcarbamic
114 | I-44 ) OJ/(E‘: 11mg
O j\ OJLQI/OW(H\/@\/?\H; X NHo
N0 ; CHs © Rt 3,20 phut;
(] mlz 851,5

2 CF;COOH
Mudi cha axit ditrifloaxetic cta 1-(2-{[3-(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y1)-
etylamino]propyl}benzylcarbamoyl)phenyl]metyl-
carbamoyl}etyl)piperidin-4-yl este clia axit biphenyl-2-

ylcarbamic
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Vidu | S6 ID Hop chit Luwong/LC-MS!
115 | 1-45 o " on 10mg
SETcan e e put
N o o
O Rt 3,20 phut;
2 CF3COOH m/z 865,5
Mudi ctia axit ditrifloaxetic cta 1-(2-{[5-(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo0-1,2-dihydroquinolin-5-y1)-
etylamino]propyl}benzylcarbamoyl)-2-metylphenyl]-
metylcarbamoyl}etyl)-piperidin-4-yl este cla axit
biphenyl-2-ylcarbamic
116 I-46 /\i v@/Y 6mg
Op G,
: /Q Rt 3,11 phut;
2 CF;COOH m/z 851,6
Mubi ctia axit ditrifloaxetic ctia 1-(2-{[3-(4-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo0-1,2-dihydroquinolin-5-yl)-
etylamino]propyl}benzyl-carbamoyl)phenyl]metyl-
carbamoyl}etyl)piperidin-4-yl este cua axit biphenyl-2-
ylcarbamic
117 1-47 19mg

o
oH:,C R H
s LT%
N CH
O OA)L* O
CH
N o 5 o NH
H
g °

2 CF3COOH
Mubi ctia axit ditrifloaxetic clia 1-(2-{[5-(4-{2-[(R)-2-

hydroxy-2-(8-hydroxy-2-o0xo-1,2-dihydroquinolin-5-yl)-

etylamino]propyl}benzylcarbamoyl)-2-metylphenyl]-
metylcarbamoyl}etyl)-piperidin-4-yl este cua axit
biphenyl-2-ylcarbamic

Rt 3,30 phut;
m/z 865,7
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Vidu | S6ID Hop chit Lwgng/LC-MS!
118 | 1-48 no 41mg
NJKOJQ b @ ,
R I Rt 3,47 phut;
O 2 CFsCOOH , m/z 851,5
Mudi cta axit ditrifloaxetic ctia 1-2-{[3-(4-{(R)-2-[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)-etylamino]propyl} benzylcarbamoyl)phenyl]metyl-
carbamoyl}etyl)piperidin-4-yl este clia axit biphenyl-2-
ylcarbamic
119 | 149 | nog 108mg
NJ&OQ A Lk ,
M I Rt 3,58 phut;
O e 2 CF3COOH m/z 851,6
Mudi ctia axit ditrifloaxetic cia 1-2-{[3-(4-{(S)-2-[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)-etylamino]propyl} benzylcarbamoyl)phenyl]metyl-
carbamoyl}etyl)piperidin-4-yl este ctia axit biphenyl-2-
ylcarbamic
120 I-50 H, 6m
D-Ova 0 s g
© \/iEN?\OH Rt 2,35 phut;
m/z 851,4

o]

2 CFsCOOH
Mubi ctia axit ditrifloaxetic cta 1 -2-{[4-G-{(B)-2-[(B)-
2-hydroxy-2-(8-hydroxy-2-ox0-1,2-dihydroquinolin-5-
yl)-etylamino]propyl} benzylcarbamoyl)phenyl]metyl-
carbamoyl}etyl)piperidin-4-yl este cua axit biphenyl-2-

ylcarbamic

-120-
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Vidu | S6ID Hop chit Lwong/LC-MS!
121 I-51 0 oHy 6mg
N*°@“W”man
O © N Y Rt 2,33 phut;
I m/z 851,4
2 CF3COOH
Mubi ca axit ditrifloaxetic cta 1-(2-{[4-(3-{(S)-2-[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)-etylamino]propyl} benzylcarbamoyl)phenyl]metyl-
carbamoyl}etyl)piperidin-4-yl este cua axit biphenyl-2-
ylcarbamic
O PSRV XV Nl [
HJLO/O b RS
O Rt 3,31 phut;

2 CF;COOH
Mubi cta axit ditrifloaxetic cua 1-[2-({3-[2-(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-o0xo-1,2-dihydroquinolin-5-y1)-
etylamino]propyl}-phenyl)axetylamino]phenyl} metyl-

| carbamoyl)etyl]piperidin-4-yl este cua axit biphenyl-2-

ylcarbamic

m/z 851,6

-121-
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Vidu | S6 ID Hop chit Lwgng/LC-MS!
123 | I-53 ) ) g 11mg
)
L ! Rt 3,17 phut;
O m/z 851,4
2 CF3COOH
Mubi ctia axit ditrifloaxetic cta 1-[2-({3-[2-(4-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo0-1,2-dihydroquinolin-5-y1)-
etylamino]propyl} phenyl)axetylamino]phenyl } metyl-
carbamoyl)etyl]piperidin-4-yl este cta axit biphenyl-2-
ylcarbamic
124 | 1-54 1 J@L L@& on 15mg
O “KEENQ
NJLO/O S TN Re3,32 phit;
O 2 CFsCOOH m/z 881,6
Mudi ctia axit ditrifloaxetic cua 1-[2-({3-[2-(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-
| etylamino]propyl}-4-metoxyphenyl)axetylamino]-
phenyl}metylcarbamoyl)etyl]piperidin-4-yl este cta axit
biphenyl-2-ylcarbamic
125 I-55 O N io_CN\/\ng\@Y | . 15mg
J ° V\©N (L Rt 2,33 pht;
* 2 CFsCOOH o m/z 865,6

Mudi cta axit ditrifloaxetic cta 1 -[2-({4-[2-(3-{(R)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-0x0-1,2-dihydroquinolin-
5-yDetylamino]propyl} phenyl)etylcarbamoyl]phenyl}-
metylcarbamoyl)etyl]piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic

-122-
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Vidu | S6 ID Hop chit Lwong/LC-MS!
126 I-56 oH, Smg
O~o
O o \/\©/\0(H3 \/g\or{ Rt 4,5 phﬁt;
NH
o m/z 865,6
2 CF;CO0OH
Mubi ctia axit ditrifloaxetic cta 1-[2-({4-[2-(3-{(S)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-
5-yD)-etylamino]propyl} phenyl)etylcarbamoyl]phenyl} -
metylcarbamoyl)etyl|piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic
127 1-57 O 9 H, Tmg
A :
N (e} N
H _C \/\Lr \©\(n\/\©\/c(3
° P Rt 4,38 phut;
| OH m/z 865,4

NH

2 CFsCOOH o

Mubi cia axit ditrifloaxetic cia 1-[2-({4-[2-(4-{(R)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-o0x0-1,2-dihydroquinolin-

5-yl)etylamino]propyl} phenyl)etylcarbamoyl]phenyl}-
metylcarbamoyl)etyl]piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic

-123-
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Vidu | S6ID Hop chit Lwong/LC-MS!
128 I-58 oH, 4mg
Sheani-Vug
° v\©\/\N 4 Rt 4,56 phut;
O mlz 865,5
2 CF:COOH 0
Mudi ctia axit ditrifloaxetic coa 1-[2-({4-[2-(4-{(S)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-o0x0-1,2-dihydroquinolin-
5-yl)-etylamino]propyl} phenyl)etylcarbamoyl]phenyl}-
metylcarbamoyl)etyl]piperidin-4-yl este cua axit
biphenyl-2-ylcarbamic
- NN O '
129 | I-59 O 0 O/\/ﬁ\b‘,/@\/ﬁxﬁ/@/\Hbfi 65mg
:H\O - a8 ,
Rt 2,02 phut;
O 2 CF;COOH m/z 823,6

Mudi ctia axit ditrifloaxetic cua 1- [2-({3-[(4-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y1)-
etylamino]-metyl}phenylcarbamoyl)metyl]phenyl}-
metylcarbamoyl)etyl]piperidin-4-yl este cta axit
biphenyl-2-ylcarbamic

-124-
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Vidu | S6ID Hop chit Lwong/LC-MS!
130 I-60 28mg
O u /O o, Rt 2,05 phut;
g miz 851,6
2 CFsCOOH
Mudi ctia axit ditrifloaxetic cua 1-[2-({3-[(4-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-
etylamino]metyl}-2,5-dimetylphenylcarbamoyl)-
metyl]phenyl} metyl-carbamoyl)etyl]piperidin-4-yl este
cua axit biphenyl-2-ylcarbamic
131 I-61 /O /\)J\ /@\)\ :@\ 41mg
o
: o Rt 2,32 phut;
2 CF3COOH m/z 887,6
1-[2-({3-[(2-clo-4-{[(R)-2-hydroxy-2-(8-hydroxy-2-0x0-
1,2-dihydroquinolin-5-yl)etylamino]metyl}-5-
metoxyphenylcarbamoyl)-metyl]phenyl}-
metylcarbamoyl)etyl]piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic
132 | 1-62 j\ /Q/\)J\ /©\)L O\A 42mg
N
O /%?fp}o Rt 2,05 pht;
* 2 CF3COOH m/z 837,4

Mudi cia axit ditrifloaxetic cta 1- [2-({3-[(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-
etylamino]etyl} phenylcarbamoyl)metyl]phenyl} -
metylcarbamoyl)etyl]piperidin-4-yl este cua axit
biphenyl-2-ylcarbamic

-125-
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Vidu | S6 ID Hop chit Lwong/LC-MS!
133 1-63 34mg
QA»L AL V&l
Rt 2,02 phut;
: 2 CF;COOH m/z 837,4

Mubi cua axit ditrifloaxetic cua 1-[2-({3-[(4-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-
etylamino]etyl}phenylcarbamoyl)metyl]phenyl}-
metylcarbamoyl)etyl]piperidin-4-yl este cta axit
biphenyl-2-ylcarbamic

134 I-64 O N iOCN\/\fEm na

J ° A OO ,
N o Rt 2,29 phut;
e mlz 851,6
+2 CF;COOH )

Mubi ca axit ditrifloaxetic cta 1-[2-({4-[(4-{2-[(R)-2-~
hydroxy-2-(8-hydroxy-2-o0xo-1,2-dihydroquinolin-5-yl)-
etylamino]etyl}benzylcarbamoyl)metyl]phenyl}-
metylcarbamoyl)etyl]piperidin-4-yl este cua axit
biphenyl-2-ylcarbamic

135 I-65 O 5mg

CH,
ﬁLCN\/\rr“\@\i 03
. g
\ NH
2 CF;COOH

Mudi cta axit ditrifloaxetic cia 1-[2-({4-[(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-
etylamino]etyl}benzylcarbamoyl)metyl]phenyl}-
metylcarbamoyl)etyl|piperidin-4-yl este cta axit

| biphenyl-2-ylcarbamic

Rt 2,33 phut;
m/z 851,6

-126-




Vidu | S6 ID Hop chit Lwong/LC-MS!
136 | I-66 oH, na
HA@\(“ e | Rt3,57 phus
CH, A
{ m/z 865,7°
2 CF3COOH
Mubi cia axit ditrifloaxetic ctia 1-[2-({4-[(4-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y1)-
etylamino]propyl}benzylcarbamoyl)metyl]phenyl}-
metylcarbamoyl)etyl|piperidin-4-yl este cla axit
biphenyl-2-ylcarbamic
137 | 1-67 ” j\o —CN\/YEE@\)l 15mg
O ) Hm“ " ,
Rt 3,70 phut;
| (0 | miz865,4

2 CFsCOOH ©
Mudi ctia axit ditrifloaxetic ctia 1-[2-({4-[(4-{2-[(R)-2-~
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yDetylamino]propyl} benzylcarbamoyl)metyl]phenyl}-
metylcarbamoyl)etyl|piperidin-4-yl este cua axit
biphenyl-2-ylcarbamic

-127-




Mudi ctia axit ditrifloaxetic cta 1-[2-({4- [(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-
etylamino]propyl}-4-metylbenzylcarbamoyl)metyl]-
phenyl}metylcarbamoyl)etyl]piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic

Vidu | S6 ID Hop chit Lwong/LC-MS!
138 1-68 9 GHs 7mg
PO~
(e] N/\©/\§/ OH
ST . Rt 4,41 phut;
» 2 CF;COOH ° miz 865,6
Mudi ctia axit ditrifloaxetic cia 1-[2-({4-[(3-{(R)-2-[(R)-
2-hydroxy-2-(8-hydroxy-2-0x0-1,2-dihydroquinolin-5-
yl)etylamino]propyl}benzylcarbamoyl)metyl]-
phenyl}metylcarbamoyl)etyl]piperidin-4-yl este cia axit
biphenyl-2-ylcarbamic
© 139 | I-69 o Hy Tmg
O ”)l\o ‘CN\/ﬁrz@\/ﬁ\ ' HQ
< LY
AT Rt 4,50 phut;
° mlz 865,6
2 CF;COOH
Mudi ctia axit ditrifloaxetic ctia 1-[2-({4-[(3-{(S)-2-[(B)-
2-hydroxy-2-(8-hydroxy-2-o0x0-1,2-dihydroquinolin-5-
yDetylamino]propyl}benzyl-carbamoyl)metyl]-
phenyl}metylcarbamoyl)etyl]piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic
140 | I-70 2 cH, 2m
O NJLO @“\/ﬁr“@\i H Ho g
O T Rt 4,14 phut;
« 2 CF;COOH ° miz 879,6

-128-
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Vidu | S6 ID Hop chit Lwong/LC-MS!
141 I-71 © 1 o . 5mg
R Rt 2,37 phut;
* 2 CF3COOH ° miz 879,6
Mudi ctia axit ditrifloaxetic cua 1-[2-({4-[(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo0-1,2-dihydroquinolin-5-y1)-
etylamino]propyl}-2-metylbenzyl-carbamoyl)metyl]-
phenyl}metylcarbamoyl)etyl]piperidin-4-yl este cuia axit
biphenyl-2-ylcarbamic
142 [-72 H io—Q\/Yﬁm n . 2mg
< R X
EH, NH Rt 4,24 pht;
° miz 895,7

2 CFsCOOH
Mudi ctia axit ditrifloaxetic cta 1- [2-({4-[(3-{2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)-
etylamino]propyl}-4-metoxybenzylcarbamoyl)-
metyl]phenyl} metylcarbamoyl)etyl]piperidin-4-yl este

cta axit biphenyl-2-ylcarbamic

-129-




Vidu | S6 ID Hop chit Lwong/LC-MS!
143 I-73 O u j\OCN\/\H/Eb\J\ L 3mg
0 oo ,
F NH Rt 4,14 phut;
° miz 883,6
2 CF;COOH
Mubi ciia axit ditrifloaxetic cia 1-[2-({4-[(4-flo-3-{2-
[(R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-
5-yl)etylamino]propyl}-benzylcarbamoyl)metyl]phenyl}
metylcarbamoyl)-etyl]piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic
144 | 1-74 O

”/ﬁ\OACN\/\g/E’Fb\/N

"
o} OH
T
* 2 CFs:COOH

o]

J

Mudi ctia axit ditrifloaxetic cua 1- {2-[(4-{]2-(3-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo0-1,2-dihydroquinolin-5-yl)-
etylamino]metyl} phenyl)axetylamino]metyl}-
phenyl)metylcarbamoyl]etyl} piperidin-4-yl este cua axit
biphenyl-2-ylcarbamic

15mg

Rt 3,23 phut;
m/z 837,5
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Vidu | S6 ID Hop chit Lugng/LC-MS!
145 I-75 oH, 10mg
SIS N ]
J T 0O | Rt3,63 pht;
s miz 837,5
* 2 CF;COOH ’
Mubi ctia axit ditrifloaxetic cta 1-{2-[(4-{[2-(4-{[(R)-2-~
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y1)-
etylamino|metyl} phenyl)axetylamino]metyl}-
phenyl)metylcarbamoyl]etyl} piperidin-4-yl este cua axit
biphenyl-2-ylcarbamic
146 | I-76 O i j\o s “ 0,6mg
T Cap P
° L Rt 3,56 phut;
» 2 CF3COOH ° mlz 851,4
Mubi ctia axit ditrifloaxetic cta 1-{2-[(4-{[2-(3-{2-[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)-etylamino]etyl} phenyl)axetylamino]metyl} phenyl)-
metylcarbamoyl]etyl}-piperidin-4-yl este clia axit
biphenyl-2-ylcarbamic
147 I-77 O 15mg

1 "
H \/\fr \©\/H }l\j :
[e] N
OH
TUYL ¢

e}

J

2 CF;COOH
Mubi ctia axit ditrifloaxetic cta 1-{2-[(4-{[2-(3-{2-[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)-etylamino]propyl} phenyl)axetylamino|metyl}-
phenyl)metylcarbamoyl]etyl} piperidin-4-yl este cta axit
biphenyl-2-ylcarbamic

Rt 4,31 phut;
m/z 865,3
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Vidu | S6 ID Hop chét Lwong/LC-MS!
148 I-78 o, S5mg
D-O~fo g
J Y\Q/V“ L Rt 3,73 phut;
’ mlz 865,5
2 CFsCOOH
Mubi cta axit ditrifloaxetic cta 1-{2-[(4-{[2-(3-{(R)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-
5-yDetylamino]propyl} phenyl)axetylamino]metyl}-
phenyl)metylcarbamoyl]etyl} piperidin-4-yl este cuia axit
biphenyl-2-ylcarbamic
149 | I-79 10mg

o
g TN

o]

2 CF3COOH
Mubi ctia axit ditrifloaxetic ctia 1-{2-[(4-{[2-(3-{(S)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-
5-yDetylamino]propyl} phenyl)axetylamino]metyl} -
phenyl)metylcarbamoyl]etyl}piperidin-4-yl este cta axit
biphenyl-2-ylcarbamic

Rt 3,50 phut;
m/z 865,5

-132-




Vidu | S6 ID Hop chit Lwgng/LC-MS!
150 | I-80 O 1 oH, 10mg
N~ o N- N
) Oy T .
m“ 5
OH
o
o
2 CF;COOH v
Mubi ctia axit ditrifloaxetic cta 1-{2-[(4-{[2-(4-{2-[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yletylamino]propyl} phenyl)axetylamino]metyl}-
phenyl)metylcarbamoyl]etyl}piperidin-4-yl este cta axit
biphenyl-2-ylcarbamic
151 I-81 O 1 O, 10mg
N" o N N HQ
o} oy QVWAC(Y .
R R (" Rt 3,78 phut;
m/z 895,5

2 CF;COOH
Mubi ctia axit ditrifloaxetic ctia 1- {2-[(4-{[2-(3-{2-[(®)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yDetylamino]propyl}-4-metoxyphenyl)axetylamino]-
metyl} phenyl)-metylcarbamoyl]etyl} piperidin-4-yl este

cua axit biphenyl-2-ylcarbamic
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Vidu | S6 ID Hop chit Lwong/LC-MS!
152 1-82 9 o, 10mg
”L"@W”\@u 204
mﬁ;}/” L ww Rt 3,78 phut;
: o
2 CF;COOH m/z 895,6
Mubi cta axit ditrifloaxetic cta 1-{2-[(4-{ [2-(3-{(R)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-
5-yl)etylamino]propyl}-4-metoxyphenyl)axetylamino]-
metyl}phenyl)metylcarbamoyl]etyl} piperidin-4-yl este
cta axit biphenyl-2-ylcarbamic
153 I-83 0 o, 5mg
'SRt PN
O W L B Rt 3,02 phut;
: o}
* 2 CF;COOH m/z 895,6
Mudbi ctia axit ditrifloaxetic ctia 1-{2-[(4-{[2-(3-{(S)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-ox0-1,2-dihydroquinolin-
5-yDetylamino]propyl}-4-metoxyphenyl)axetylamino]-
metyl} phenyl)metyl-carbamoyl]etyl} piperidin-4-yl este
cua axit biphenyl-2-ylcarbamic
154 1-84 oH, 15mg
04O i
O m L nm Rt 3,50 phut;
- 2 CF3COOH ° mlz 883,6

Mudi ctia axit ditrifloaxetic ctia 1-{2-[(4-{[2-(4-flo-3-{2-
[(R)-2-hydroxy-2-(8-hydroxy-2-o0xo0-1,2-dihydro-
quinolin-5-yl)etylamino]propyl} phenyl)axetylamino]-
metyl}phenyl)metyl-carbamoyl]etyl} piperidin-4-yl este

cta axit biphenyl-2-ylcarbamic

-134-




Vidu | S6 ID Hop chit Lwong/LC-MS!
155 | 1-85 N 1, —Q\/ﬁgﬁ:@\i Nm A ) Tmg
” Ho Rt 3,05 phut;
2 CFsCOOH m/z 879,8
Mudi ctia axit ditrifloaxetic cta 1-{2-[(4-{[2-(3-{2-[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yletylamino]propyl} phenyl)etylcarbamoyl]metyl}-
phenyl)metylcarbamoyl]etyl} piperidin-4-y1 este clia axit
biphenyl-2-ylcarbamic
156 | I-86 O i j\o % ) ) S5mg
Loy m@?
(M Rt 4,45 phut;
2 CF;COOH © m/z 879,6
Mudi ctia axit ditrifloaxetic ctia 1-{2-[(4-{[2-(3-{(S)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-
5-yD-etylamino]-propyl}-phenyl)etylcarbamoyl]-
metyl} phenyl)metyl-carbamoyl]etyl} piperidin-4-yl este
cua axit biphenyl-2-ylcarbamic
157 | 188 | (O & o 'Y Tmg
5 Orou, o
© Rt 3,03 phut;
* 2 CF3sCOOH mlz 879,6

Mudi ctia axit ditrifloaxetic ctia 1- {2-[(4-{[2-(4-{2-[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)-etylamino]propyl} phenyl)etylcarbamoyl]metyl} -
phenyl)metylcarbamoyl]etyl} piperidin-4-yl este cla axit
biphenyl-2-ylcarbamic
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Vidu | S6 ID Hop chat Lwong/LC-MS!
158 I1-89 it SHy u e 8mg
N ——
o Rt 4,53 phut;
2 CFsCOOH m/z 879,5
Mudi ctia axit ditrifloaxetic cia 1-{2-[(4-{[2-(4-{(S)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-0x0-1,2-dihydroquinolin-
5-yDetylamino]propyl} phenyl)etylcarbamoyl]metyl} -
phenyl)metylcarbamoyl]-etyl} piperidin-4-yl este cta axit
biphenyl-2-ylcarbamic
159 | I-90 8 o, L e 10mg
H o Rt 2,36 phut;
2 CF;COOH mlz 879,6
Mudi ctia axit ditrifloaxetic cta 1-{2-[(4-{[2-(4-{(R)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-o0x0-1,2-dihydroquinolin-
5-yDetylamino]propyl} phenyl)etylcarbamoyl]metyl}-
phenyl)metylcarbamoyl]etyl} piperidin-4-yl este ctia aiit
biphenyl-2-ylcarbamic
160 [-91 20mg

CLAL g

2 CF;COOH
Mudi ctia axit ditrifloaxetic ciia 1-{2-[(4-{[3-(3-{2-[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-
yl)-etylamino]propyl} phenyl)propionylamino Jmetyl} -
phenyl)metylcarbamoyl]etyl}piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic

Rt 3,61 phut;
m/z 879,6

-136-
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Vidu | S6 ID Hop chit Luwong/LC-MS!
161 1-92 O N j\o@N % . Tmg
. Rt 4,52 phut;
*2 CFsCOOH © m/z 879,7
Mudi ctia axit ditrifloaxetic ctia 1-{2-[(4-{[3-(3-{(R)-2-
[(R)-2-hydroxy-2-(8-hydroxy-2-ox0-1,2-dihydroquinolin-
5-yl)etylamino]propyl} phenyl)propionylamino]metyl} -
phenyl)metylcarbamoyl]etyl} piperidin-4-yl este cua axit
biphenyl-2-ylcarbamic
162 | 1-93 O i‘C\/ﬁrO\/W@\ﬁ . 4mg
O \/g Rt 4,24 phut;
2 CFsCOOH m/z 879,7
Mubi ciia axit ditrifloaxetic ctia 1-{2-[(4-{[3-(3-{(S)-2-~
[(R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-
5-yDetylamino]propyl} phenyl)propionylamino]metyl} -
phenyl)metylcarbamoyl]etyl} piperidin-4-yl este cua axit
biphenyl-2-ylcarbamic
163 1-94 15mg

P g
H \/Y \©\/H N/
< P
oH
°9 cH, | NH

CH,

2 CFsCOOH
Mubi cia axit ditrifloaxetic cia 1-{2-[(4-{[2-(5-{2-[(R)-
2-hydroxy-2-(8-hydroxy-2-oxo0-1,2-dihydroquinolin-5-
yl)-etylamino]propyl}-2-metoxyphenyl)axetylamino]-
metyl} phenyl)metylcarbamoyl]etyl} piperidin-4-yl este

cla axit biphenyl-2-ylcarbamic

Rt 3,39 pht;
miz 895,5
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Vidu | S6 ID | Hop chit Lwong/LC-MS!
164 I-95 2 o, 12mg
”%Oﬂf”@n 2
YD/Y L Rt 4,10 phut;
* 2 CF3COOH ’ mlz 883,5
Mudi ctia axit ditrifloaxetic cta 1-{2-[(4-{[2-(2-flo-5-{2-
[(R)-2-hydroxy-2-(8-hydroxy-2-0x0-1,2-dihydro-
quinolin-5-yl)etylamino]propyl} phenyl)-axetylamino]-
metyl}phenyl)metylcarbamoyl]etyl}-piperidin-4-yl1 este
cua axit biphenyl-2-ylcarbamic
165 I-96 2 O, 3mg
57O g
° J& Rt 4,34 phut;
* 2 CFsCOOH ° miz 851,4

Mudi ctia axit ditrifloaxetic cta 1- {2-[(4-{[3-3-{[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y1)-
etylamino]metyl} phenyl)propionylamino metyl}-
phenyl)metylcarbamoyl]etyl} piperidin-4-yl este ctia axit
biphenyl-2-ylcarbamic

1

Lugng duoc phan 14p (dang thd hoic tinh khiét) tinh theo miligam; Rt =

thoi gian duy tri trong phut; LC-MS: quan sét thiy m/z, thong thuong [M + H]*; na

(not available) = khong co.
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Ché phim va thir nghiém sinh hoc

Vidu A

Nuobi cdy t€ bao va dieu ché mang tlr cac t€ bao biéu hién thu thé muscarin M1, Ma, M3

va My clia nguoi

Dong t€ bao CHO bidu hién 6n dinh cac kiéu phu thu thé muscarin hM;, hM>,
hM3 va hMs ctia ngudi da duoc téch dong vé tinh 1an lugt dugc sinh trudng dén gin
nhdp dong trong mdi trudng Hams F-12 dugc bd sung FBS 10% va Gentixin
250ug/ml. Céc té bao duge sinh trudng trong 16ng &t 5% CO2, 37°C va dugc nang 1én
bdng EDTA 2mM trong dPBS. Céc té bio dugc thu gom bing cach ly tim 5 phut &
650 x g (x10m/s?), va céc vién t& bao duoc bao quan lanh & -80°C hoic mang dugc
diu ché ngay dé sir dung.

Dé diéu ché mang, céc vién t& bao dugc tai tao huyén phu trong dung dich
dém phan giai va dugc dong nhét bing may pha v& md Polytron PT-2100 (Kinematica
AG; 20 gidy x 2 1an bung). Mang th6 duoc ly tdm & 40.000 x g (x10m/s?) trong 15
phtt & 4°C. Tiép d6, vién mang duogc tai tao huyén phu bing dung dich dém t4i tao
huyén phu va dugc ddng nhit lai bing may pha v& mo Polytron.

Néng d6 protein ciia huyén phi chira mang duoc x4c dinh bang phuong phap
dugc mo ta trong tai liéu Lowry et al., 1951, Journal of Biochemistry, 193, 265. T4t ca
mang duge bao quan lanh trong cic phin miu & -80°C hodc duoc st dung ngay.

Cac phén mau chira mang thu thé hMs duoc mua t PerkinElmer, Inc.

(Wellesley, MA) va duge bao quan & —80°C cho dén khi st dung.

ViduB

Thir nghiém gan két phdi tir phong xa cia thu thé muscarin

Thir nghiém gén két phdi tir phong xa dbi véi thu thé muscarin da dugc tach
dong vo tinh dwoc thuc hién trong dia vi chuin d6 96 18 véi tong thé tich thir nghiém

1a 100pl. Mang té bao CHO biéu hién 6n dinh kiéu phu thu thé muscarin hM;, hMp,
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hM3, hM4 hodc hMs duge pha lodng trong dung dich dém thir nghiém dén cac ndng do
protein dich dic hiéu sau day (ng/18): 10pg dbi véi hMy, 10-15pg dbi véi hMa, 10-
20ug dbi véi hMs, 10-20pg dbi voi hMa, va 10-12ug dbi véi hMs @& dat duoc cac tin
hiéu tuong tu (cpm). Mang dugc ddng nhét nhanh bang cach st dung may pha v& mo
Polytron (10 gidy) trude khi thém vao dia thir nghiém.

Nghién ctru gén két bio hoa dé x4c dinh gi tri Kp ctia phdi tir phong xa dugce
thuc hién bing cach st dung L-[N-metyl-*H]scopolamin metyl clorua ([*H]-NMS)
(TRK 666, 84,0 Ci/mmol, Amersham Pharmacia Biotech, Buckinghamshire, England)
& ndng d6 nam trong khoang tir 0,001nM dén 20nM.

Thir nghiém thay thé dé xac dinh gia tri K; ctia hop chét thir nghiém dugc thuc
hién bang [*H]-NMS & ndng d6 1nM va mudi mdt ndng d6 hop chét thir nghiém khac
nhau. Hop chét thir nghiém ban diu duogc hoa tan dén ndng d6 400uM trong dung
dich dém pha lodng va tiép d6 dugc pha lodng theo bic 5x bang dung dich dém pha
lofing dén ndng d6 cudi cing nim trong khoang tir 10pM dén 100uM. Trinh ti thém
va thé tich dugc thém vao céc dia thir nghiém 13 nhu sau: 25ul phéi tir phdng xa, 25ul
hop chét thir nghiém duoc pha lofing, va 50pl mang. Cac dia thir nghiém dwoc G trong
6 gio ¢ 37°C. Phan ung gén két duge két thuc béng cach loc nhanh qua dia loc soi
thiy tinh GF/B (PerkinElmer, Inc.) dugc xtr ly so bd trong BSA 1%. Céc dia loc duoc
rira ba lan bang dung dich dém rira (HEPES 10mM) dé loai bé hoat tinh phéng xa
khong lién két. Tiép d6, cac dia dugc lam khd trong khong khi va 50ul dich nhip nhay
16ng Microscint-20 (PerkinElmer, Inc.) dugc thém vao mdi 18. Tiép d6, cac dia dugc

dém trong may dém nhip nhay long PerkinElmer Topcount (PerkinElmer, Inc.).

Dit lidu gin két duoc phan tich bang phép phén tich hdi quy phi tuyén bang
g6i phdn mém GraphPad Prism (GraphPad Software, Inc., San Diego, CA) bang cach
stt dung m6 hinh canh tranh mét vi tri. Gié tri K; ctia hop chét thu nghiém dugc tinh
tir gia tri ICso quan sat dugc va gia tri Kp ciia phdi tir phéng xa bang cach sir dung
phuong trinh Cheng-Prusoff (Cheng Y; Prusoff WH. (1973) Biochemical
Pharmacology, 22(23):3099-108). Gi4 tri K; dugc chuyén thanh gia ti pK; dé x4c dinh
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gid tri trung binh nhén va khoang tin cdy 95%. Tiép do, cac thong sb thdng ké so luoc

ndy dugc chuyén dbi nguoc thanh gié tri Kidé bao cdo dit liéu.

Trong thir nghiém nay, gié tri K; thip hon c¢6 nghia 14 hop chét thir nghiém co
4i luc gin két cao hon véi thy thé. Dit lidu gin két thy thé hMs (K,) dbi véi hop chét
theo sang ché duoc thé hién trong Bang III.

ViduC

Nuoi cay t€ bao va dieu ché mang tir cac t€ bao bi€u hién thu the gidi phong adrenalin

B1, B2 hodc B3 cta ngudi

Dong té bao phoi than ngudi (Human embryonic kidney: HEK-293) biéu hién
6n dinh thu thé 1 va B2 adrenergic ctia ngudi di dwoc tich dong vé tinh hodc dong 8
bao budng trimg chudt tii ma Trung Qudc (Chinese hamster ovarian: CHO) biéu hién
6n dinh thy thé B3 giai phong adrenalin ciia ngudi da dugc tach dong vo tinh duoc
sinh truong gan dén nhdp dong trong méi truong DMEM hodc Hams F-12 cung vai
FBS 10% véi sy c¢6 mit ctia Gentixin 500pug/ml. Pon 16p t€ bao dugc nang 1én béng
EDTA 2mM trong PBS. Céc t& bao dugc tao vién bing cach ly tim & tdc do 1000
vong/phut, va céc vién té bao duge gitt lanh-& -80°C hoac mang dugc didu ché ngay

dé str dung.

Dé didu ché mang biéu hién thu thd B1 va P2, cac vién té bao duogc tai tao
huyén phu trong dung dich dém phén giai (HEPES 10mM/HCL, EDTA 10mM, d6
pH=7,4 & 4°C) va dugc ddng nhit bang cich st dung may ddng nhit thiy tinh
Dounce dugc lap chit (30 nhip) trén nude da.

bPéi véi mang biéu thién thu thé B3 nhay véi proteaza hon, cic vién t& bao
dugc dong nhit trong dung dich dém phan giai (10mM Tris/HCI, do pH=7,4) c6 bd
sung mdt vién “Vién cbc-tai chit e ché proteaza hoan toan (Complete Protease
Inhibitor Cocktail Tablets) cing véi EDTA 2mM” trén 50ml dung dich dém (Roche
Molecular Biochemicals, Indianapolis, IN). Dich déng nhét duoc ly tdim & 20.000 x g
(x10m/s?), va vién tao thanh dugc rira mot lin béng dung dich dém phéan giai béng

céch tai tao huyén phi va ly tAim nhu duoc md ta trong ban mé ta nay. Tiép d6, vién
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cudi ciing dugc tai tao huyén phu trong dung dich dém thu nghiém gén két d3 duoc

13am lanh bang nuéc da (Tris 75mM/HCI, d6 pH = 17,4, MgClL 12,5mM, EDTA 1mM).

Nong d¢ protein ctia huyén phi chita mang dugc xac dinh bang cic phuong
phap dugc md ta trong tai liéu Lowry et al., 1951, Journal of Biological Chemistry,
193, 265; va Bradford, Analytical Biochemistry, 1976, 72, 248-54. Tét ca mang duoc

bao quan lanh thanh céac phén mau & -80°C hoic duogc st dung ngay.

ViduD

Thir nghiém dé x4c dinh d6 hiéu qua chil van thy thé giai phong adrenalin

Thir nghiém AMP mach vong (cAMP) duoc thuc hién & dang thir nghiém
mién dich phéng xa bang cach sir dung Hé thir nghiém hoat héa adenylyl xyclaza
Flashplate (Flashplate Adenylyl Cyclase Activation Assay System) bang ['2°I]-cAMP
(NEN SMP004, PerkinElmer Life Sciences Inc., Boston, MA), theo huéng din ciia
nha san xuit. D6i vai thir nghiém nay, dong t& bao HEK-293 bidu hién én dinh cac
thu thé B1 hodc B2 clia ngudi di duge tach dong v6 tinh dugc sinh truéng gin dén nhap
dong trong DMEM ¢ bd sung thém FBS 10% va Genetixin (500ug/ml); hodc dong té
bao CHO-K1 biéu hién bén thu thé giai phéng adrenalin B3 cua nguoi dd dugc tach
dong v6 tinh dugc sinh trudng gén dén nhap dong trong moi treong Hams F-12 duoc
bd sung thém FBS 10% va Genetixin (250pug/ml). Céc té bao duoc rira bang PBS va
duogc gan trong dPBS (nuwdc mudi dém phosphat Dulbecco: Dulbecco’s Phosphate
Buffered Saline, ma khong c6 CaCl, va MgCly) chita dung dich EDTA 2mM hodc
dung dich Trypsin-EDTA (trypsin 0,05%/EDTA 0,53mM). Sau khi dém cac té bao
trong may dém té bao Coulter, céc t& bao duoc tao vién bang cach ly tim & tbc do
1000 vong/phut va dugc tii tao huyén phii trong dung dich dém kich thich chia
IBMX (PerkinElmer Kit) duoc lam Am so bd dén nhiét d§ trong phong dén néng do
nam trong khoang tir 1,6 x 105 dén 2,8 x 106 t& bao/ml. Khoang 40.000 dén 80.000 t&
bao mdi 15 dugc st dung trong thir nghiém nay. Hop chit thir nghiém (10mM trong
DMSO) dugc pha lodng trong PBS chita BSA 1% trong Beckman Biomek-2000 va
dugc thir nghiém & 11 ndng d9 khac nhau nim trong khoang tir 100uM dén 1pM. Hon
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hop phén tng duge U trong 10 phut & 37°C va dugc nglmg bing cach thém 100pl
dung dich dém phéat hién d3 duoc lam lanh chira ['I]-cAMP (NEN SMP004,
PerkinElmer Life Sciences, Boston, MA). Lugng cAMP duoc tao ra (pmol/16) dugc
tinh dua trén luong quan sat duge dbi véi mau va chudn cAMP nhu dugc mo ta trong

s tay hudng dan st dung clia nha san xuét.

Dit liéu duoc phan tich bang phép phan tich hdi quy phi tuyén bing géi phin
mém GraphPad Prism Software (GraphPad Software, Inc., San Diego, CA) véi
phuong trinh xich-ma. Phuong trinh Cheng-Prusoff (Cheng Y, and Prusoff WH.,
Biochemical Pharmacology, 1973, 22, 23, 3099-108) duoc sir dung dé tinh gia tri
ECso.

Trong thir nghiém nay, gia tri ECso thip hon c6 nghia 1a hop chét thir nghiém
c6 hoat tinh chirc nang cao hon & thu thé duoc thir nghiém. Dit li€u d6 hiéu qua hf»

(ECso) d6i v6i hop chét theo sang ché duoc thé hién trong Bang III.

ViduE .

Thtr nghiém Einthoven

Thir nghiém nay xé4c dinh kha ning ctia hop chét thir nghiém tao ra tac dung
bao vé phé quan chéng lai su co thit phé quan giy ra do metacholin (MCh) & chudt

cong.

Chu6t cdng duc Sprague-Dawley (Harlan, Indianapolis, IN), thé trong tir 200g

dén 350g, duoc sir dung cho tht ca cac nghién curu.

Hop chét thir nghiém hodc chit din (nudc khit ion vo tring) dugc ding lidu
bang cach xong (IH) trong thoi gian 10 phut trong khoang x6ng c¢6 hinh banh (R+S
Molds, San Carlos, CA) bing céch sir dung 5ml dung dich dinh lidu. Cac con chudt
dugc cho tiép xuc voi khi dung, khi dung ndy dugc sinh ra tir thiét bi LC Star
Nebulizer Set Model 22F51 (PARI Respiratory Equipment, Inc. Midlothian, VA)
duge dan dong bang Bioblend (5% CO»/ 95% khéong khi khi quyén) & 4p suét 22psi.
Céc con chudt duge dung liéu bang 100ug hop chét thi nghiém trir khi ¢6 quy dinh
khéc.
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Tai cac thoi diém dinh trude, cac con chudt duoc gdy mé bing céch tiém
trong mang bung (IP) 120mg/kg inactin (thiobutabarbital). Lidu bd sung (40mg/kg,
IP) duoc ding néu chiing phan tng véi céc kich thich vat ly (vi dy, véo chan). Vi tri
phiu thut duoc cao 16ng va mét vét rach duong gitta 1-2cm phia trude cia c¢b dugc
thyc hién. Tinh mach canh dugc tach ra va duoc dua 6ng thong vao béng éng thong
polyetylen chtra ddy nudc mudi (PE-50) dé cho phép truyén trong tinh mach MCh.
Khi quan dugc phu tich va dua éng thong vao bing kim 14G (#NE-014, Small Parts,
Miami Lakes, FL). Sau khi dit 6ng théng khi quan, mdi con chudt duoc loc méu bing
oxy bang cach st dung méay hé hip nhén tao (Model 683, Harvard Apparatus, Inc.,
MA) duoc dit & thé tich nhat bép 14 1ml/100g thé trong (nhung khong vuot qué 2,5ml
thé tich) va téc do 1a 90 nhat bép mdi phit. Thiét bi ndi chit T duoc dit doc theo dng
thd ctia may hd hap nhan tao dé cho phép danh gia nhitng thay ddi vé 4p suit loc (VP)
béng cach sur dung bo chuyén dbi Biopac, b6 nay dugc nbi véi may khuéch dai so bd
Biopac (TSD 137C). Nhiét d6 co thé dugc duy tri & 37°C bang cach sir dung miéng
Suoi.

Nhing thay d6i vé VP duoc ghi lai bing cach su dung phin mém
Acknowledge Data Collection (Santa Barbara, CA). Gia tri dudng gbc duoc thu thap
trong it nhat 2,5 phut. Tiép d6, cac con chudt duoc ding lidu bang cach truyén trong
tinh mach khong tich lily 40 va 80pug/kg MCh. MCh dugc truyén trong tinh mach
trong 2,5 phuat tr bom tiém (sp210iw, World Precision Instruments, Inc., Sarasota,
FL) & tdc d6 2ml/kg/phit, véi thoi khoang 2 phut gitra hai liéu MCh. Nhitng thay ddi
vé &p sudt loc (cm H20) & cac con chudt duge didu tri duoc bidu hién bing % Gc ché

dap tmg MCh twong tmg v&i céc con dbi ching.

Céc chit gay co thit phé quan khéc, nhu histamin va axetylcholin, c6 thé
dugc sir dung thay cho MCh trong thir nghiém nay. Ngoai ra, chudt lang c6 thé dugc
str dung thay cho cac con chudt cong.

Trong thir nghiém nay, % tc ché cao hon ctia d4p tng MCh chi ra rang hop
chét thir nghiém tao ra tac dung bao vé phé quan tdt hon. Mic trc ché 16n hon hodc
bang 30% & 24 gid 1a ddu hiéu clia thoi gian tic dung dai. Dit lidu bao vé phé quan dbi

v6i hop chét theo sang ché duoc thé hién trong Bang I11.
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Bang III

S§ | M hp, Téc dung % S6 | hM; hp» Tac dyng
ID K ECso Ea}o vé § ID K ECso Ee:o vé

' | @ | PN @' | M| P
I-1 0,1 3 nd % I-2 0,1 1 Khéng
I-3 0,1 1 Cé § I-4 0,1 2 Cé
I-5 0,1 1 co N ¢ 0,1 1 Co
I-7 0,1 1 Co 1-8 0,1 1 Cé
1-9 0,1 6 nd N I10]| 0,1 1 Co
-11 | 0,1 1 Co ; -12 | 0,1 1 Khong
-13 | 0,1 1 Co I-14 | 0,1 1 Cé6
-15 | 0,1 1 c6 NIi6| ol 1 Cé
-17 | 0,1 1 Cé -18 | 0,1 1 Co
-19 | 0,1 1 Co N 20| ol 1 Cé
21 | 0,1 1 Cco N IF22| ol 1 Co
-23 | 0,1 1 Co \Q 124 | 0,1 1 Cé
1-25 | 0,1 1 co NI26| 02 1 Cé
27 | 0,1 1 Khéng N 28| 02 1 Khéng
129 | 0,1 1 Khong 1-30 | 0,2 1 Khong
-31 | 02 1 c6 N 32| ol 1 Khong
-33 | 02 1 Khéng N 34| o 1 Co
1-35 | 0,2 1 c6 NI36| 02 1 Co
137 | 02 1 Khéng :\ 1-38 | 02 1 Khéng
-39 | 0,2 1 Khéng 40 | 0,1 1 Co
I-41 0,3 1 Khéng § 42 | 02 1 Khéng
43 | 0,1 1 c6o N I44| ol 1 Khong
145 | 02 1 Khong N 146 | 0,1 1 Cé6
-47 | 02 3 nd N\ 48| 03 1 Co
49 | 0,1 1 Co N0 04 nd nd
I-51 | 0,2 1 nd \ -52 | 02 1 Khéng
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S6 | hM; hp> Tac dung

N S6 | hMs hp2 Tac dung
ID K, ECso Ee}o Ve;: §\ ID K ECso Ee;lo v?
nM)! nM)? phc quan aM)! M2 phé quan
(nM) (M) & 24 gids Q (M) (nM) & 24 gio?
1-53 0,1 1 Khong § I-54 0,2 2 nd
NN
I-55 0,2 1 Co \\ I-56 0,2 1 Khong
I-57 0,1 1 nd §\ I-58 0,2 1 nd
1-59 0,1 3 nd g 1-60 0,1 3 nd
NN
I-61 0,1 1 Co \\\ 1-62 0,1 1 Co
1-63 | 0,1 1 nd N 64| 03 1 Khong
NN
1-65 0,1 1 co N I-66 0,2 1 Khong
AL
1-67 0,1 1 Co 1-68 0,1 1 Cé
1-69 0,1 1 Co I-70 0,3 1 nd
I-71 0,1 1 nd 1-72 0,4 4 nd
I-73 | 0,2 1 nd N 74| 03 2 nd
A
1-75 0,2 2 nd \ I-76 0,3 1 nd
1-77 0,1 1 Co N 178 0,3 1 Co
I-79 0,1 1 Khoéng N 1-80 0,2 1 Khong
1-81 0,1 1 Co I-82 0,1 1 Co
1-83 0,2 2 Co \ 1-84 0,1 1 nd
I-85 0,2 2 Co \ 1-86 0,2 1 Co
N
1-87 0,1 1 Co \\\Q 1-88 0,1 1 Co
1-89 0,1 1 Co § 1-90 0,1 1 nd
1-91 0,2 1 o N 192 0,2 1 Co
A
1-93 0,8 11 nd 1-94 0,1 1 Co
1-95 0,2 1 co N 19 0,1 3 nd

nd = khong xac dinh.
! Dit lidu gén két thy thé muscarin hM3 (K;) (dit liéu xung quanh hodc gan

nhét véi 0,1nM)
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2 Hiéu qua ddi khang thu thé giai phong adrenalin hf; (ECs0) (dit ligu

xung quanh ho#c gin nhit véi 1nM)

3 Tac dung bao vé phé quan & 24 giod, vi dy, > 30% tic ché dap ung MCh

& 24 gi6 trong thir nghiém Einthoven trén chudt (100ug).

Dit liéu trong Bang III chimg minh rang tit ca cic hop chét duge thir nghiém
c6 gia tri gén két thu thé hM; (K;) ndm trong khoang tir 0,1nM dén 0,8 nM. Hon nita,
tat ca cac hop chit duoc thir nghiém c6 gia tri hiéu qua hP, (ECso) ndm trong khoang
tr 1nM dén 11nM. Ngoai ra, phén 16n cic hop chét duge thu nghiém trong thi
nghiém Einthoven trén chudt (bang cach sir dung 100 ug hop chét thir nghiém) tao ra
tac dung bao vé phé quan dang k& (> 30% trc ché co thit phé quan do MCh gdy ra) 24

gid sau khi dung thudc.
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YEU CAU BAO HO
1. Hop chét duge chon tir:

(@  1-[2-({3-[2-(3-{(S)-2-[(R)-2-hydroxy-2-(8-hydroxy-2-0x0-1,2-
dihydroquinolin-5-yl)etylamino]propyl} phenyl)axetylamino]propyl}metyl-

carbamoyl)etyl]piperidin-4-yl este clia axit biphenyl-2-ylcarbamic ¢4 cdng thirc:

o) 0]

O 0 O/\)J\'T‘/\/\H
HJ\O CH,

hodc muoi dugc dung cuia no;

(b)  1-2-{[4-(4-{[(R)-2-hydroxy-2-(8-hydroxy-2-0x0-1 ,2-dihydroquinolih-
5-yDetylamino]metyl} -phenylcarbamoyl)-butyl]metylcarbamoyl}etyl)piperidin-4-yl

este cua axit biphenyl-2-ylcarbamic ¢ cong thirc:

H
o o NH A
i /\/U\ /\/\)L
LI O ; o
H CHy v |

NH
® :

hodc mudi duge dung ctia né;

no

(c)  1-(2-{[4-(4-{[(R)-2-hydroxy-2~(8-hydroxy-2-oxo0-1,2-dihydroquinolin-
5-yl)etylamino]metyl}-2,5-dimetylphenylcarbamoyl)butyl]metyl-carbamoyl} etyl)

piperidin-4-yl este clia axit biphenyl-2-ylcarbamic ¢é céng thirc:
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hodc mudi dugc dung ctia né;

d  1-2-{[3-(4-{2-[(R)-2-hydroxy-2-(8-hydroxy-2-ox0-1,2-
dihydroquinolin-5-yl)etylamino]etyl} phenylcarbamoyl)phenyl]metylcarbamoyl} -
etyl)piperidin-4-yl este clia axit biphenyl-2-ylcarbamic ¢6 cong thirc:

Loy T,

H

hodc mudi duge dung ciia nd; va

(e) 1-{2-[(4-{[2-(3-{(R)-2-[(R)-2-hydroxy-2-(8-hydroxy-2-0x0-1,2-
dihydroquinolin-5-yl)etylamino]propyl} phenyl)etylcarbamoyl]metyl} phenyl)-
metylcarbamoyl]etyl} piperidin-4-yl este cla axit biphenyl-2-ylcarbamic ¢6 cdng thirc:

H H

N N

(@] H
B UCRS
X,

N
H

hodc mudi dugc dung ctia nd.
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2. Hop chét theo diém 1, trong d6 hop chit ndy 1a 1-[2-({3-[2-(3-{(S)-2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino]propyl} phenyl)
axetylamino]-propyl}metylcarbamoyl)-etyl]piperidin-4-yl este cla axit biphenyl-2-

ylcarbamic hodc muoi dugc dung ctia no.

3. Hop chit theo diém 1, trong d6 hop chét nay 1 1-(2-{[4-(4-{[(R)-2-hydroxy-2-(8-
hydroxy-2-oxo0-1,2-dihydroquinolin-5-yl)etylamino]mety1} phenylcarbamoyl)-butyl]
metylcarbamoyl}etyl)piperidin-4-yl este cta axit biphenyl-2-ylcarbamic hodc mudi

dugc dung ciia nd.

4. Hop chat theo diém 1, trong d6 hop chit nay 1a 1-(2-{[4-(4-{[(R)-2-hydroxy-2-(8-
hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino]mety1}-2,5-
dimetylphenylcarbamoyl)butyl]metylcarbamoyl}etyl)-piperidin-4-yl este cua axit

biphényl-2-ylcarbamic hoic mubi duge dung cta né.

5. Hop chét theo diém 1, trong d6 hop chét nay 1a 1-(2-{[3-(4-{2-[(R)-2-hydroxy-2-
(8-hydroxy-2-ox0-1,2-dihydroquinolin-5-yl)etylamino]etyl} phenylcarbamoyl)
phenyl]metylcarbamoyl}etyl)piperidin-4-yl este cta axit biphenyl-2-ylcarbamic ho#c

mudi dugc dung ctia né.

6. Hop chat theo diém 1, trong d6 hop chit nay 1a 1-{2-[(4-{[2-(3-{(R)-2-[(R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)etylamino]propyl} phenyl)
etylcarbamoyl]metyl} phenyl)-metylcarbamoyl]etyl} piperidin-4-yl ~este  cta axit

biphenyl-2-ylcarbamic hoic mubi duge dung cta no.

7. Dugc phdm chira hop chét theo diém bét ky trong s6 cac didm tir 1 dén 6 hosic mudi

dugc dung ctia nd; va chat mang dugc dung.

8. Duoc phém theo diém 7, trong d6 dugc phém ndy chira tac nhan diéu tri khéc, trong
d6 tac nhan diéu tri khic duoc chon tir téc nhan khang viém, thudc giéin phé quan, téc
nhan chéng nhidm tring, thudc khéng histamin, chét trc ché proteaza, chat phong bé

huéng tAm va chat d6i khang thu thé muscarin.

9. Duoc phém theo diém 8, trong d6 tdc nhan diu tri 13 tac nhan khang viém steroit

hodc muoi dugc dung hodc solvat ctia no.
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10. Dugc phdm theo diém 8, trong do tdc nhan khang viém steroit 1 corticosteroit

hodc mudi dugc dung hodc solvat ctia no.
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