(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0027474

(51  CO7D 417/06; COTK 7/16; A61K 38/11  (13) B

(21) 1-2016-00187 (22) 25/07/2014

(86) PCT/US2014/048317 25/07/2014 (87) W0O2015/013690 29/01/2015

(30) 61/859,024 26/07/2013 US; 61/952,073 12/03/2014 US

(45) 25/02/2021 395 (43) 25/05/2016 338A

(73) FERRING B.V. (NL)
Polaris Avenue 144, 2132 JX Hoofddorp, The Netherlands

(72) WISNIEWSKI, Kazimierz (US); SCHTEINGART, Claudio (US); RIVIERE, Pierre
(US).

(74) Cong ty Luat TNHH T&G (TGVN)

(54) HOP CHAT DUNG LAM CHAT CHU VAN THU THE VASOPRESSIN-2 VA
DUOC PHAM CHUA HOP CHAT NAY

(57) Sang ché dé cap dén hop chat dung lam chat chu véan thy thé vasopressin-2 va dugc

pham chira hop chit nay. Hop chét nay 13 hitu ich dé diéu tri bénh déi thio nhat, dai dam

ban dém nguyén phat, va ching tiéu dém.



27474

Linh vuce k§ thuat dwoc dé cap

Séang ché d& cap dén cac hop chét c6 hoat tinh cht van & thu thé vasopressin-2
(V2) va dugc phim chira hop chit nay. Hop chét nay 12 hitu ich dé san xuét thubc nhim
dieu tri cac bénh.
- Tinh trang ky thuit cia sang ché

C6 ba typ phu da biét cia thu thé vasopressin, Via, Vib va V2. Thu thé Vi ciing
duoc biét dén 1a thy thé Vs va thu thé Vi, cling duge biét dén 1a thu thé V1. Mdi typ phu
c6 mau vat biéu hién khac biét trong mo, vgi V2 chu yéu dugc tim tha‘iy trong than, trong
d6 nd qua trung gian hoat tinh chéng loi tidu ctia vasopressin phdi ti noi sinh (Favory
et al, 2009). Vip duge phan bd mét cach rong rdi trong ndo (Hernando et al., 2001). Vi,
duoc tim théy trong nhiéu mo, bao gém co tron, gan, than, tiéu huyét cau, 14 lach va ndo

(Zingg, 1996; Ostrowski et al., 1994).

Céac chét cha van cua thy thé V» 13 hitu ich v& mit 1am sang. Desmopressin 13
chét chi van thu thé V, ma duge chép thudn & mot sé 1anh thd ¢é diéu tri bénh déi thao
nhai, dai ddm ban dém nguyén phat, ching tiéu dém, va cac réi loan dong tu bao gbm
ching méau kho dong A va bénh von Willebrand. Desmopressin gin két va hoat hoa cac

thu thé V3 va Vb, v6i hoat tinh yéu hon ddi vé6i Via.

Desmopressin da thé hién dugc tiét mot phan qua than (vi du, Fjellestad-Paulsen
et al., 1993), va chu ky nira phan rd cua desmopressin duoc gia ting & ngudi bénh bi suy
than (Ruzicka, et al. 2003; Agersoe et al. 2004). Agersoe et al. d& xuét rang chu ky nira
phén ré gia tang co thé din dén tac dung chéng loi tiéu kéo dai va lam ting nguy co
giam natri huyét, giam ham lugng natri huyét thanh ma c6 thé dan dén 1am nghich dao
céc su kién nhu tai bién ngdp mau hodc hon mé. Céc tac gia con dé xuét rang “mic du
desmopressin xuét hién 13 an toan va duoc dung nap t6t boi ngudi bénh c6 chirc ning
than bi suy yéu, nguyén nhan 16n nhit s& dwgc thuc hién khi chudn do ddi véi ché do
ding li3u hiru hiéu, néu ngudi bénh cé chirc ning than & mirc vira phai hodc trdm trong

s& duoc diéu tri bang desmopressin.”
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Do d6, van c6 nhu ciu dbi véi cac chat chu van thu thé V, bd sung véi hoat tinh
giam & thy thé Vip. Ngoai ra, cac chat chu vén thy the¢ V2 ma khong dvwa qua nhiéu vao

than dé loai thai cling c6 thé mong muédn.
Ban chit k§ thuit ciia sang ché

Theo mot phuong 4n, sang ché d& xut hop chét c6 cong thirc I hodic mudi dugc

dung cua nd,

HN

RS o

Ar
T (@]
R? (D)

trong d6, R? 1a H, C1-Cs alkyl, halogen, -OH hoéc -O-Ci-Caalkyl;

R? 12 H hoic -CH>-OH hoic -C(0)-NR°RS;

R*1a H hoi#c -C(=NH)-NHa;

R’ va R doc 14p 1a H, C;-Cs alkyl, -CHa-xyclopropyl, -xyclopropyl hodc arylalkyl véi
diéu kién R va R® khong cung 13 H;

X va Y doc 1ap 14 —CHa— hodc —S— véi diéu kién néu X 1a —-CHz—, Y khong phai 1a —
CH>—;

Z 1a -CHR’- hodc S va R” 1a H hodc Ci-Cs alkyl, halogen, —OH hodc —O—C;-Cs alkyl;

R®1a H hodc -CHs; va
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Ar 13 heteroaryl hodc phenyl tuy ¥ duogc thé bing mot C1-Cs alkyl, halogen, —OH hogc
—0-C1-C4 alkyl.

Theo mot sb phuong an, R® va R® doc 1ap 1a H, C1-Cs alkyl, hodc arylalkyl.

Theo mot sé phuong 4n, R® va R® doc 1ap 1a H, C1-Csalkyl hodc arylalkyl.

Theo mot s6 phuong an, R® va R khong cung 1a H.

Theo mot s6 phuong 4n, chi mot trong s6 X va Y 1a -S-. Theo mdt s6 phuong an,
X 1a -CHa—. Theo mét s6 phuong 4n, X va Y cung 1a —S—.

Theo mdt s& phuong 4n, Ar 1a thiophen.

Theo mdt s6 phuong 4n, R® 1 -CHs.

Theo mdt sé phuong an, R3 1a —C(O)-NR5RE. Theo mot sd trong sb cac phuong
4n ndy. RS 1a H va R% 1a C1-Cs alkyl. Theo mdt sé trong sd cac phuong 4n nay, R’ va R
cung la —-CH,CH3.

Theo mdt sb phwong an, R? 1 halogen. Theo mdt sb trong s cac phuong 4n nay,
R2 13 —Cl. Theo mot sb trong s cac phwong 4n nay, R? 1a —F.

Ciing dugc boc 10 trong ban mo ta nay, theo mot phuwong én, 1a phuong phap didu
tri mot trong sd bénh d4i thdo nhat, dai dim ban dém nguyén phat, va chimg tiéu dém
bao gdm viéc cho ngudi bénh can diéu tri nay ding luong hitu hiéu v& mit diéu tri cla
hop chét c6 cong thirc I. Phin md ta cling bdc 16 viée st dung hop chét duge mé ta trong
ban md ta nay dé diéu tri c4c tinh trang bénh dugc md té trong ban md ta nay, cing véi
viéc st dung céc hgp chit dugc mo ta trong ban mo ta nay @8 san xuét thubc nham diéu
tri cc tinh trang bénh dugc mo ta trong ban mo ta nay.

Theo mot phuong &n, hop chét c6 cong thirc I duge st dung dé san xuét thubc
nhim diéu tri bénh dai thao nhat, d4i ddm ban dém nguyén phat, hogc chimg tiéu dém.
M3 ta chi tiét sang ché

Trir khi c6 quy dinh khéac, cc thut ngit sau day duoc st dung trong ban mo ta
nay, bao gdm phin md ta va cic diém yéu ciu bao ho, c6 cic dinh nghia dugc dua ra

dudi day. Phai dugc hiéu rang, nhu dugc sit dung trong phan mo ta va cac di€ém yéu cau
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bao ho kém theo, céc dang s it “mot” bao gém cac tham khao sb nhiéu trir khi c6 quy
dinh khac mdt cach rd rang trong ban mo ta nay. Cac dinh nghia vé cac thuat ngit hod
hoc tiéu chudn c6 thé dugc tim thiy trong tai liéu tham khao, bao gdm 4n phdm: Carey
and Sundberg (2007) Advanced Organic Chemistry 5" Ed. Vols. A and B, Plenum Press,
New York. Thuc tién cta sang ché s& ding, trir khi c6 quy dinh khac, cac phuong phép
thong thuong cuia nganh hod hoc hitu co téng hop, phép do phd khdi, phwong phap didu
ché va phan tich cia sic ky, hoa hoc protein, hoa sinh hoc va dugc 1y, nam trong k§

ning ciia ngudi c6 hidu biét trung binh trong linh vuc nay.

“Alkyl” 1a alkyl mach théng hoc mach nhanh c6 tir 1 dén 12 cacbon. Alkyl mach

nhanh bao gom céc cau hinh iso-, sec-, va fert-.

“Aryl” 1a hé vong vong cacbon thom mot vong hodc hai vong ¢6 tur 5 dén 12
cacbon tuy y dugc thé bang C1-Caalkyl, halogen, —OH hodc ~O—Ci-Caalkyl. Céc hé vong
vong cacbon thom mdt vong va hai vong vi du bao gdbm phenyl dugc thé tuy y va

naphthyl dugc thé tuy y.
“Arylalkyl” 1a nhém alkyl ma c6 nhom phén tir thé aryl hoic heteroaryl.

“Heteroaryl” 1a hé vong c6 ndm hogc sau canh di vong thom tuy y dugc thé bang
Ci-Caalkyl, halogen, —OH hodc —O-C1-C4 alkyl. Hé vong di thom c6 ndm canh la hé
vong thom mot vong cé ndm nguyén ti vong, trong d6 1, 2, 3 hodc 4 nguyén tir vong
ddc 1ap duogc chon tir N, O va S. Céac hé vong di thom ¢6 ndm canh vi dy bao gém
imidazolyl dugc thé tuy y, thiazolyl, thienyl, furyl, pyrazolyl, va triazolyl. H¢ vong di
thom cé sdu canh 1a hé vong thom mét vong cé sau nguyén tir vong, trong do 1, 2, 3
ho#c 4 nguyén ti vong ddc 14p dugc chon tir N, O va S. Cac h¢ vong di thom c6 sau

canh vi du bao gdm pyridyl dugc thé tuy y, pyrimidyl va pyrazinyl.

Mot phuong an cua sang ché @ xuét dugc phidm chtra hop chét cla sang ché.
Theo phuong an th nhét, dugc phém con bao g6m mot hodc nhidu ta dugce duge dung
hoi#c ta dugc dang long va tuy y cac thanh phan diéu tri va/hodc phong bénh tuy y khéc.
Céc t4 duge ndy 1a da duogc biét dén di voi ngudi c6 hidu biét trung binh trong linh vyc
nay. Cac hogp chét cua sang ché bao gbm, ma khong han ché, cac hop chit bazo nhu

bazo ty do. Trong toan by phan mo ta ve t dugc duge dung va muodi la san cé trong an
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phim: Remington's Pharmaceutical Sciences, 18th Edition (Easton, Pennsylvania: Mack

Publishing Company, 1990).

Céc vi du vé mubi dugc dung bao gbm cac mudi cong axit, vi du mubi duoc tao
thanh bing phan tmg véi axit hydrohalogen nhu axit clohydric va c4c axit khodng, nhu
axit sulphuric, axit phosphoric va axit nitric, cling nhu axit béo, vong béo, thom hoac
axit sulphonic di vong hodc axit carboxylic nhu axit formic, axit axetic, axit propionic,
axit suvinic, axit glycolic, axit lactic, axit malic, axit tartric, axit Xitric, axit benzoic, axit
ascorbic, axit maleic, axit hydroxymaleic, axit pyruvic, axit p-hydroxybenzoic, axit
embonic, axit metansulphonic, axit etansulphonic, axit hydroxyetansulphonic, axit
halobenzensulphonic, axit trifloaxetic, axit triflometansulphonic, axit toluensulphonic
va axit naphthalensulphonic. (xem vi du 4n pham: Berge et al., J. Pharm. Sci. 66:1 19,
1977 and Wermuth, C.G. and P.H. Stahl, eds. Pharmaceutical Salts: Properties,
Selection and Use. Ziirich: Verlag Helvetica Chimica Acta, 2002).

Phu thudc vao phuong thirc dung duge du dinh, cac dugc phém c6 thé & dang
lidu rén, ban rin ho#c 1ong, nhu vi du, vién nén, vién thube dan, vién tron, vién nang,
bdt, dich 16ng, huyén phu, kem, thudc ma, thube xtrc ngoai ra hodc tuong tu, tdt hon 12
& dang lidu don vi thich hop dé dung don 1¢ liéu chinh xac. Dugc phdm s& bao gom
lugng hitu hiéu cua dugc chét duoc chon trong td hop véi chit mang dugc dung va,
ngodi ra, c6 thé bao gbm cac chit ding trong dugc phim khéc, chit b trg, chét pha

lodng, chat dém, v.v.

Séang ché bao gbm dugc phdm chtra hop chét cua sang ché bao gdm céc chét dong
phan, hdn hgp raxemic hodc khong raxemic clia chét ddng phan hodc mubi dugc dung
hodc solvat ciia n6 cung véi mot hodc nhiéu chit mang duge dung va tuy y céc thanh
phén diéu tri vd/hoic phong bénh tuy y khéc.

Péi v6i duge phdm dang ran, chit mang dang ran khong doc thong thudng bao
gdm, vi du, loai dung trong dugc phim cta manitol, lactoza, tinh bdt, magie stearat,
natri sacarin, bot talc, xenluloza, glucoza, sucroza, magie carbonat va tuong tu.

Pé dung qua dudng miéng, dugc pham thudng thu duge & dang vién nén, vién

nang, dung dich khong chira nuge cia vién nang gel mém, huyén phu hodc xi-rd. Vién
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nén va vién nang 1a dang dung qua dudng miéng dugc vu tién. Theo mot sd phuong én,
vién nén 14 lat mong, vi du lat mdéng néng chay nhanh. Theo mot s6 phuong én, 14t mong
dugc diung qua dudng dung dudi ludi. Vién nén va vién nang dé sir dung qua dudng
miéng s€ thudng bao g(‘“)m mot hodc nhidu chit mang dugc st dung mdt cach thong
thubrngnhu lactoza va tinh bot ngd. Chét 1am tron, nhur magie stearat, ciing thudng duge
b6 sung vao. Khi huyén phu dang 1éng dugc st dung, hoat chit c6 thé duoc td hop véi
chét nhil tuong va chét tao huyén phu. Néu mubn, chét tao huong, chét tao mau va/hoiic
chét tao ngot c6 thé dugc bd sung vio. Céc thanh phan tuy ¥ khac dé hop nhét vao trong
duge phdm ding qua dudng miéng trong ban md ta nay bao gdm, nhung khong chi gi6i

han &, chit bao quan, chit tao huyén ph, chét gy ling va twong tu.

Céc lidu ding cho liéu phap didu tri s& phu thudc vao tdc dd hép thu, phan bd,
chuyén hoa v bai tiét cia cac thanh phan ciia liéu phap diéu tri t6 hop ciing nhu cac yéu
t6 khac d4 biét dbi véi ngudi c6 hiu biét trung binh trong linh virc nay. Cac tri s liéu
ciing s& thay dbi theo murc trAm trong ciia tinh trang bénh s& dugc 1am nhe. Con dugc
hiéu ring d6i v6i dbi twong cu thé bit ky, ché d6 va chuong trinh liéu cu thé ¢6 thé duge
diéu chinh trong khoang thdi gian theo nhu cAu cua c4 thé va sy phan xét ciia chuyén
gia dung hoc kiém soat viéc dung liéu phép didu tri. Theo mot sb phurong 4n, liéu trong
tinh mach 1a khoang 100ng. Theo mdt sé phuong an, lidu ding qua dudng miéng nim
trong khoang tir 1pg dén 1mg. Theo mot s6 phwong 4n, liéu ding qua miii nim trong

khoang tir 3mg dén 6mg.

Céc chit viét tit duoc sir dung 1a:

Chir viét tat Dinh nghia
Ac Axetyl
AcOH Axit axetic
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Chir viét tat Dinh nghia
AVP Arginin Vasopressin
Cys-Tyr-Phe-Gln-Asn-Cys-Pro-Arg-Gly-NH, véi ciu
disulfua gitra Cys
0 NH
HzN /U\/\/\I,:li J\NHZ
o) o HN\/O

HO
BTA N, O-Bis(trimetylsilyl)axetamit
Bu Céc gbc butyl — alkyl con c6 thé dugc ky hiéu lan

(thdng thudng, nghia 1a khong c6 mach nhéanh), i (iso),
s (b4c hai) va t (bac ba)

Bzl Benzyl
CH:CN Axetonitril
DCE 1,2-dicloetan
DCM Diclometan
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Chir viét tit Dinh nghia
dDAVP Desmopressin, [1-deamino, 8-D-arginin]-vasopressin
HO\@\
H2N :
W/HNY \/\/kﬂ/ \)kNHz
NH,
DIC N,N'-Diisopropylcarbodiimit
DIPEA N,N-diisopropyletylamin
DMF N,N-dimetylformamit
dvP 1-deamino-vasopressin
j)k/\/\ IC
HoN
00 HN.__O
0 =z
NHo
He
o} N N
. S~ 0
H o g
HN 0N X
Oy 4 S
N
¢f o)
HO
Et Etyl
Fmoc 9-florenylmetoxycarbonyl
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Chir viét tat Dinh nghia

HBTU O-Benzotriazol-N,N,N’ ,N’-tetrametyl-uroni,hexaflo-
phosphat

HFIP 1,1,1,3,3,3-hexaflo-2-propanol

HOBt N-hydroxybenzotriazol

HPLC sic ky 16ng hiéu ning cao

iBu iso-butyl

cPr xyclopropyl

iPr iso-propyl

LC sic ky 16ng

Me metyl

MeOH metanol

MS phép do phd khoi

NMM N-metylmorpholin

Pbf 2,2,4,6,7-pentametyldihydrobenzofuran-5-sulfonyl

Bu tert-butyl

BuOH ruou fert-butylic

TFA axit trifloaxetic

TIS triisopropylsilan

TMOF Trimetyl orthoformat, trimetoxymetan

Trt trity] [triphenylmetyl, (CeHs)sC-]

Trir khi ¢6 quy dinh khac, axit L-amino duoc st dung va danh phép axit amin

thong thudng 1a dugc st dung. Cac vi du vé axit amin ma khong phai hai muoi axit amin

thong thuong bao gdm:
Chir viét tat Tén thong thudng
Thi B-(2-thienyl)alanin
Cpa B-(4-clophenyl)alanin
Fpa B-(4-flophenyl)alanin
Hyp 4-Hydroxyprolin

-10-
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Chir viét tat Tén thong thuong
Thz Axit 1,3-thiazolidin-4-carboxylic, thioprolin
Abu Axit 2-aminobutyric
Agm Agmatin, (4-aminobutyl)guanidin
Phe(4-Me) B-(4-metylphenyl)alanin
Phe(4-Et) B-(4-etylphenyl)alanin

Céc hop chat

Hop chét cia sang ché c6 cong thirc I:

R4
HN"
R® O
O
HN 0 HZ” * 0
AP P
N N T R®
zJ y © HN___O
|
X

va mudi dugc dung cia no, trong do:

R? 1a H, C1-Cs alkyl, halogen, —OH hodc —O—C1-Cs alkyl;
R3 1a H hoiic -CH,-OH hoic —C(O)-NR°RS;

R*1a H ho#ic -C(=NH)-NHy;

RS va R® doc l1ap 1a H, Ci-Cs alkyl, -CHz-xyclopropyl, -xyclopropyl hodc arylalkyl véi
diéu kién R’ va R® khong cung 13 H;

X va Y doc lap 1a -CHa- hoiic S véi diéu kién néu X 1a —CHa—, Y khong phai 1a —CHa—;

-11-
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Z 1a -CHR’- ho#ic S va R” 1a H hodc Ci-Cs alkyl, halogen, —OH hodc —O—C;-Cs alkyl,

R? 1a K hozc -CHs;

Ar ia heteroaryl hodc phenyl tuy ¥ duoc thé bang mot C1-Cy alkyl, halogen, —OH hodc

—0—C1-C4 alkyl.

Bang 1. Cac hop chit vi du ciia sang ché

SEQ .
R? | R?va cau hinh R* Ar X Z
ID
C(=NH)-
Cl | CH2OH (R) 2-thienyl | CHz CH»
1 NH:
C(=NH)-
Me | CH.OH (R) 2-thienyl | CHz CH»
2 NH>
C(=NH)- .
Cl | C(=O)-NHEt (R) 2-thienyl | CH2 CHz
3 NH:
C(=NH)-
Cl | C(=0O)-NHPr (R) 2-thienyl | CH2 CHz
4 NH:
C(=NH)- _
Cl | C(=0)-NHiBu (R) 2-thienyl | CH2 CH:
5 NH>
C(=NH)- '
OH | CH20H (R) 2-thienyl | CHz CHz
6 NH;
C(=NH)- | 4-
Cl |H CHz CHz
7 NH: flophenyl
C(=NH)- |4-
OH |H CH; CHz
8 NH flophenyl
9 OH |H H 2-thienyl | CH» CHz
C(=NH)-
-~ |Cl |H 2-thienyl | CHz CH>
10 NH:
C(=NH)-
Cl | C(=O)-NHcPr (R) 2-thienyl | CH2 CH:
11 NH>

-12-
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C(=0)-NH-CHz-cPr | C(=NH)- _
Cl 2-thienyl |CHz | S CH:
12 (R) NH:
C(=NH)-
Cl | C(=0)-NHBzI (R) 2-thienyl |CH2 |S CH;
13 NH:
C(=NH)-
Cl | C(=0)-NHBu (R) 2-thienyl |CHz | S CH»
14 NH»
C(=NH)-
Cl | C(=O)-NHiPr (R) 2-thienyl |CHz | S CH;
15 NH
C(=NH)- .
Cl | C(=0)-NHiBu (R) 2-thienyl |CH2 | S CH(OH)
16 NH:
C(=NH)-
Et | CH20H (S) 2-thienyl |CH2 |S CH»
17 NH>
C(=NH)-
Cl | C(=0)-NHiBu (R) 2-thienyl | S CH; | CH2
18 NH
C(=NH)-
Cl | C(=0O)-NHiBu (S) 2-thienyl |CHz |S CH:
19 NH
C(=NH)-
Cl | C(=0O)-NHMe (R) 2-thienyl |CHz | S CH»
20 NH
C(=NH)- _
Cl | C(=0)-NEt2 (R) 2-thienyl |CHz |S CH:
21 NH»
C(=NH)- '
Cl | CH20H (S) 2-thienyl |[CHz | S CH,
22 NHz
C(=NH)-
OH | CH20H (S) 2-thienyl |CHz | S CH,
23 NH:
C(=NH)- |4-
Cl | CH20H (R) CH: | S CH»
24 NH: flophenyl
C(=NH)-
Cl | CH;OH (R) 2-thienyl | S CH: | CH:
25 NH>
Cl | C(=0)-NHiBu (R) CONHY henyl S CH; | CH
=0)-NH/Bu en
26 NH phemy ’ :

-13-
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C(=NH)-
Cl | C(=0O)-NHiBu (R) 2-thienyl | S CHz | CH(OH)
27 NH,
C(=NH)-
Cl | C(=0O)-NHEt (R) 2-thienyl | S S CH;
28 NH>
Cl | C(=0)-NHEt (R) CONED- henyl S S CH
=0)- en
29 NH> phew :
C(=NH)-
Cl | C(=O)-NHEt (R) 2-thienyl | S CH: | CHa
30 NH;
C(=NH)-
Cl | C(=0O)-NHEt (R) 2-thienyl | S CH | CH(OH)
31 NH;
Cl | C(=0)-NHEt (R) CONI- | henyl | CHb |8 CH(OH)
=0)- t en 2
32 NH; ey '
C(=NH)-
Cl | C(=0)-NHEt (R) 2-thienyl | CHaz | S S
33 NH>
C(=NH)-
Cl | C(=0)-NHEt (R) 2-thienyl | S CH: | S
34 NH;
C(=NH)-
Cl | C(=0)-NHPr (R) 2-thienyl | CH2 | S S
35 NH»
C(=0)-NH-CH;-2- | C(=NH)- _
Cl 2-thienyl |CHz | S S
36 thienyl (R) NH;
C(=0)-NH-CH»-2- | C(=NH)- | 4-
Cl CH: | S S
37 thienyl (R) NH; flophenyl
C(=NH)-
OH | C(=0)-NHBzI (R) 2-thienyl | CH2 | S CH;
38 NH:
C(=NH)-
Cl | C(=0)-NHBzl (R) 2-thienyl | CHz | S S
39 NH;
C(=NH)-
Cl |H 2-thienyl |CH» | S S
40 NH>
C(=NH)- |4-
Cl |H CH:; | S S
41 NH» flophenyl

-14-
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Chu trtc cia cac hop chit tir 1 ¢én 41 (SEQ ID 1-41):

HoN

o o
HN O HoN
H B
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NH
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Béng 2: Céc dic tinh vét Iy ctia cac hop chét tir 1 dén 41 (SEQ ID 1-41)

SEQ M+H (tinh | M+H Do , tinh
ID toén) (quan sét) Khict
HPLC

1 976,4 976,4 99,3

2 956,5 956.,4 98,3

3 1017,4 1017,4 100,0
4 1031,4 1031,5 100,0
5 1045,5 1045,5 100,0
6 958,4 958,5 100,0
7 958.,4 958,5 95,8

8 940,5 940,5 99,6

9 886,4 886.,4 99,6
10 946,4 946,7 99,1
11 10294 1029,4 100,0
12 1043.4 1043.,4 100,0
13 1079,4 1079,5 100,0
14 1045,5 1045,8 97,3
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15 1031,4 1031,5 100,0
16 1061,5 1061,5 100,0
17 970,5 970,4 100,0
18 1045,5 1045,4 100,0
19 1045,5 1045,5 100,0
20 1003,5 1003,4 100,0
21 1045,5 1045,5 99,2
22 976,4 976,5 98,2
23 948,4 958,5 96,6
24 988.4 988.,5 99,3
25 976,4 976,5 100,0
26 1039,5 1039,5 100,0
27 1061,5 1061,5 99,8
28 1035,4 1035,4 97,4
29 1029,4 1029,5 99,3
30 1017,4 107,5 99,5
31 1033,4 1033,5 99,2
32 1027,5 1027,5 99,2
33 1035,4 1035,5 100,0
34 1035,4 1035,5 100,0
35 1049,4 1049,7 99,3
36 1103,4 1103,7 100,0
37 11154 1115,7 99,2
38 1061,5 1061,7 98.3
39 1097,4 1097,7 96,8
40 964,3 964,6 99,6
41 976,4 976,7 100,0
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Bang 3: Dit lidu thir nghiém In vitro d6i vi cac hop chét tir 1 dén 41

EC50 | %hiéu qui|ECS50  |% hidu qua
hV2-R | hV2R hV1b-R | hVIb-R

SEQ ID

1 0,10 102 14001 |42
2 0,39 104 806,52 | 27
3 0,29 92 171,74 | 62
i 0,33 92 24907 | 49
5 0,22 100 213,51 |50
6 0,08 93 5758 |56
7 031 89 14228 |39
8 0,10 91 17557 |62
9 0,19 94 >10000 | 60
10 0,07 104 104,64 |42
11 0,23 86 480,08 |36
12 0,21 90 321,63 |43
13 0,19 100 14975 |37
12 0,26 98 187,54 |36
15 0,45 81 576,96 |33
16 0,23 87 480,92 |26
17 035 110 >10000 | 34
18 0,22 103 >10000 | 29
19 0,29 o8 >10000 | 19
20 0,27 106 351,12 |37
21 0,25 102 535,72 | 21
2 0,14 9% 382,84 | 44
23 0,10 92 51847 |53
24 0,35 102 223,19 |45
25 0,08 115 6430 |38
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26 0,27 101 45,79 33
27 0,20 100 132,93 |24
28 0,32 103 >10000 |20
29 0,38 103 >10000 |16
30 0,19 114 123,00 |33
31 0,10 92 258,02 |25
32 0,29 98 150,43 |21
33 0,10 103 159,76 |32
34 0,11 93 40,21 34
35 0,21 111 122,05 |43
36 0,17 108 95,56 53
37 0,30 102 100,61 |46
38 0,26 111 150,12 |48
39 0,31 111 328,73 |72
40 0,12 106 140,67 |50
41 0,22 108 114,44 |42
42 (iDAVP) 0,22 100 6,59 100

| 43([Val4]dDAVP) | 0,05 89 24,13 98
44 (AVP) 0,04 154

Bang 4: Danh phap then chét d6i véi axit amin

Axit amin | Vi tri Tén danh phap

Cpa 2 R?=Cl

Fpa 2 R?=F

Phe(4- 2 R?= -CH3

Me)

Phe(4-Et) | 2 R%*= -CH,-CHj3

Thi 3 S \
Ar= /Q
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Axit amin | Vi tri Tén danh phéap
Fpa 3
_< >_|:

‘ Ar=
Val 4 R?=-CH;
Abu 4 R¥=-H
Hyp 7 =-CH-OH
Thz 7 Z=S
Agm 8 R3 = H va R* = —C(=NH)-NH>

Vi du thwe hién sang ché
Quy trinh téng hop chung

Céc dan xuét axit amin mua dugc tir nha cung cép thuong mai (Aapptec, EMD
Millipcre and Peptides International). Nhua dwgc mua tir nha cung cép thwong mai
(PCAS BioMatrix Inc. va EMD Millipore). Tt c4 cac thudc thir bd sung, chit hoa hoc

va dung mdi 13 dugc mua tir Sigma-Aldrich va VWR.

Céc hop chét duoc md ta trong ban md ta nay dugc téng hop theo cac phuong
phap tiéu chudn trong nganh hoa hoc peptit pha rin bang cach sir dung hé phuong phép
Fmoc. Céc peptit dugc lip rap bang thu cong, theo cach tw dong bang cach sir dung
Tribute Peptide Synthesizer (Protein Technologies Inc., Tucson, Arizona) hodc béng td

hop ctia quy trinh téng hop thi cong va tu dong.

HPLC diéu ché duogc thuc hién trén hé Waters Prep LC bang cich sir dung hop
PrepPack Delta-Pack C18, 300A, 15um, 47 x 300mm & tbe do dong 100mL/phut
va/hodc trén cdt Phenomenex Luna C18, 100A, Spm, 30 x 100mm & tdc d6 dong
40mL/phat. HPLC pha ngugc phéan tich dwgc thuc hién trén sic ky long Agilent
Technologies 1200rr Series b?mg cach st dung cot Agilent Zorbax C18, 1,8um, 4,6 x
116mm & tbe do dong 1,5mL/phit. Phép phén tich hop chét cudi cing dwogc thuc hién
trén sic ky Agilent Technologies 1200 Series bang HPLC pha ngugc trén cot
Phenomenex Gemini 110A C18, 3pum, 2 x 150mm & téc dd dong 0,3mL/phut. Quang
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phd k51 duge ghi chép trén quang phd ké khéi Iugng tia dién MAT Finningan LCQ.
Trir khi ¢6 quy dinh khéc, tit ca cac phan tmg dugc thuc hién & nhiét do trong phong.
Tai liéu chuyén nganh tham khao tiéu chuén sau ddy con cung cip chi din ddi véi viéc
thiét 1ap tht nghiém thong thudng, ciing nhu déi véi tinh sin c6 ctia vat lidu khoi dau
va thube thir doi hoi: Kates, S.A., Albericio, F., Eds., Solid Phase Synthesis: A Practical
Guide, Marcel Dekker, New York, Basel, 2000; Greene, T.W., Wuts, P.G.M., Protective
Groups in Organic Synthesis, John Wiley Sons Inc., 2nd Edition, 1991; Stewart, J.M.,
Young, J.D., Solid Phase Synthesis, Pierce Chemical Company, 1984; Bisello, et al., J.
Biol. Chem. 1998, 273, 22498-22505; Merrifield, J. Am. Chem. Soc. 1963, 85, 2149-
2154; va Chang and White P.D., ‘Fmoc Solid Phase Peptide Synthesis: a Practical
Approach’, Oxford University Press, Oxford, 2000.

Céc nhom bao vé sau ddy duoc sit dung dé bao vé nhom chirc chudi phu axit
ainin dd néu: Pbf (2,2,4,6,7-pentametyldihydrobenzofuran-5-sulfonyl) dbi véi Arg; tBu
(t-butyl) dbi véi Tyr va Trt (trityl) dbi véi Cys, Gln va Asn.

Viéc ghép cadp cac axit amin dugc bado vé Fmoc trén b téng hop Tribute dugc
qua trung gian v6i HBTU/NMM trong DMF ngoai trir d6i voi cac din xuét xystein ma
dugc ghép cip vai DIC/HOBt trong DMF. Cac chu ky don 1¢ tir 30 dén 60 phut véi
lwong du gép 5 14n axit amin dugc bao vé Fmoc hoat hoa dugce stt dung trong qué trinh
tdng hop. Viéc loai bd nhém bao vé Fmoc duge kiém tra béng tia cuc tim. Nhiéu lan rira
hai phut (dén 10 14n, ndu cn) cia nhya peptit bang 20% piperidin trong DMF 13 duoc

thuc hién.

Viéc ghép cip qua trung gian DIC/HOBt trong DMF dugc dung dbi voi tat ca
céc axit amin theo cach thi cong. Cac chu ky don 18 it nhat 2 gidy véi lwong du gép 3 14n
~ clia axit amin dugc bao v€ Fmoc hoat hoé dugc st dung trong qua trinh tbng hop. Viéc
hoan thién viéc ghép cdp dugc danh gid béng thir nghiém nihidrin (Kaiser). Viéc loai bo
nhém bao vé Fmoc dat dugc bing mot 1an rira 30 phit ciia nhua peptit bang 20%

piperidin trong DMF.

Khi hoan thién tdng hop peptit, nhura peptit dugc rira bang DCM va 1am khé trong
chan khong. Nhua dugc xtt Iy bing TEA/H,O/TIS 96:2:2 (thé tich) trong 2 git dé loai
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b6 cac nhom bao vé chudi phu véi viée tach tiép theo cia peptit ra khoi nhua. Loc peptit,
tao két tiia bing dietyl ete va gan. D& thu dugc peptit voi clu disulfua, chit két tia dugc
hoa tan trong TFA nguyén chit va tiép theo rét dung dich vao trong 10% axetonitril
trong nude. Trong mdt s6 trudong hop, lugng bd sung ciia axetonitril duge bd sung vao
@ 1am hoa tan nén. Peptit mach thing dugc oxy hoa bang 0,1M I/MeOH. Dung dich
oxy hoa dugc thém nhé giot vao cho dén khi mau vang khéng ddi. Luong du iodua dugc
giam bing axit ascorbic dang rin. Sau d6, diéu chinh d6 pH dén khoang 4 bing amoniac
dam dic. Nap dung dich thu dugc mdt cach truc tiép vao cot HPLC prep va tach rira

bing gradient thanh phan B (xem bang duéi day).

Dé dong vong peptit qua sy hinh thanh lién két amit, peptit mach thing tho duoc
hoa tan trong DMF va dung dich chita HBTU trong DMF ciing dugc tao ra. Dung dich
peptit va dung dich chét hoat hoa dugc b sung theo cach hoan dbi vao thé tich DIPEA
chira DMF khudy manh. D6 pH dugc duy tri & tir 9 dén 10 bing viéc thém DIPEA
nguyén chat. Kiém tra phan tng bang HPLC va thuong khong c6 dinh nén nao duoc
phat hién sau khi c4c phan chét hoat hoa cudi cling va dung dich peptit di duge bd sung.
Pha loang hdn hop phan ting bang 0,1% AcOH va nap dung dich thu duge mdt cach truc
tiép vao cot HPLC prep va tach rira bing gradient ciia thianh phan B.

MB&i peptit thd dugc tinh ché bang hé dém T. Céc phan doan c6 d tinh khiét vuot
qua 93%, dugc xac dinh béng HPLC phan tich pha nguogc, dugc nhém va nap lai vao
cOt va tach rira b.%lng chit dém T dé thu dugc mudi trifloaxetat. Trong mot sb trudng
hop, viéc tinh ché bd sung v4i hé dém C 1a dugc thuc hién. Pé thu duoc mubi axetat,
cac phan doan tir cac lan chay véi chit dém T hodc C dugc nap lai vao cdt va rira cot
bang 5 thé tich 0,1M amoni axetat. T4ch rira san pham cudi cling bang chit dém A. Cac

phéan doan dugc nhém va lam dong kho.

Béng. Ché phim chit dém

Chét dém | Thanh phan A Thanh phan B

C 0,25M Trietylamoni | 60% axetonitril, 40% thanh phén
Perchlorat, do pH=2,3 A

T 0,1% axit trifloaxetic (TFA) 60% axetonitril, 0,1% TFA
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Chat dém | Thanh phan A Thanh phéan B
A 2% axit axetic (AcOH) 60% axetonitril, 2% AcOH

Céc hop chit duoc tao ra thuong dugce tim théy ¢6 do tinh khiét it nht khoang
95%.

Vidu 1l - SEQID:21

Lép réap cac méanh tir 1 dén 7 theo cach thu cong bit dau tir 7,8g (6,9mmol) nhua
H-Pro-2-clotrityl AM (EMD Millipore, loai s6 856057, 0,88mmol/g). Viéc ghép cap qua
trung gian DIC/HOBt trong DMF 1a dugc dung. Cac chu ky don 1¢ it nhét 2 gid véi
lwong du gép 3 14n axit amin dugc bao vé Fmoc hoat hoa duoc st dung trong qué trinh
téng hop. Viéc hoan thién ghép cip dugce danh gia bang thir nghiém ninhydrin. Viéc loai
b6 nhém bao vé Fmoc dat dugc véi mot 1an rira 30 phut cua nhua peptit béng 20%
piperidin trong DMF. Céc dn xut axit amin sau ddy duoc sir dung dé 18p rap cac gbc
tir 1 dén 7 cua peptit gén két nhwa: Fmoc-Cys((CHz2)3C(0)OrBu)-OH, Fmoc-Asn(Trt)-
OH, Fmoc-Val-OH, Fmoc-Thi-OH va Boc-Cpa-OH. Sau khi manh peptit tir 1 dén 7
duoc lp rap, rira k§ nhya bang DCM va xir Iy bang cdc tai DCM/HFIP 7:3 (thé tich) (2
x 1 git, mbi 1an 30mL). Sau d6, 1am bay hoi dung méi va két tiia phin con lai bing etyl
ete, loc va lam khd trong chan khong. Thu dugce 5,79g (4,63mmol, 67%) peptit mach
thang dugc bao vé thd. (Phan con lai clia san pham nay duogc st dung trong qué trinh

tbng hop cac hop chét khac nhu duge mé ta trong ban mé ta nay.)

H-D-Arg-NEt; x 2TFA. Hoa tan 2,81g (5,4mmol) Boc-D-Arg(Pbf)-OH (Chem
Impex, loai sb 05282), 1,95mL (11,2mmol) DIPEA va 2,13g (5,6mmol) HBTU trong
10mL DMF. Tiép theo, thém 0,62mL (6mmol) dietylamin vao dung dich. Khong c¢6 chét
nén nao dugc phat hién bang HPLC phan tich sau 5 phiit. R6t hdn hop phan Gng vao
trong 500mL nudc va tach chét két tha bang viéc ly tim va 1am khé trong chan khéng.
Xir Iy phan con lai bing 20mL TFA/TIS/H,O (96/2/2, thé tich) trong 1 gi& va 1am bay
hoi dung méi. Xt Iy phan con lai bang etyl ete va gan. Thu dugc 1,65g (3,6mmol, 67%)
dan xuét ban rin ma duoc st dung trong budc tiép theo ma khong cin phai tinh ché

thém.
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Ghép cap v6i H-D-Arg-NEt,. Hoa tan 2,3g (khoang 1,86mmol) peptit mach thing
duoc bao v€ va 0,76g (2mmol) HBTU trong 10mL DMF chta 0,73mL (4,2mmol)
DIPEA. Tiép theo, thém 0,93g (2,05mmol) H-D-Arg(Pbf)-OH x 2TFA trong 1mL DMF
vao hd:a hop phan tmg. Khong c6 chit nén nao duge phat hién sau 5 phut bai HPLC.
L.am két tinh san phim bing 1L nuéc, loc bd va lam kho trong chan khong. Thu duoc
2,6g (1,78mmol, 96%) peptit mach thang duoc bao vé tho. Xir Iy peptit duoc bao vé mot
céch day du bang 20mL TFA/TIS/H,0 (96/2/2, thé tich) trong 1 gid va 1am bay hoi dung
mdi. Peptit mach théng khong dugc bao vé dugc tao két toa bang etyl ete va lam kho

lanh. Hiéu suét 1,82g (1,55mmol, 83%).

Hoa tan toan bd luong peptit mach thang trong 50mL DMF. Dung dich chta
0,59g (khoang 1,55mmol) HBTU trong 10mL DMF ciing dugc tao ra. Thém dung dich
peptit va dung dich chit hoat hoa theo cach thay thé cho nhau vao 50mL DMF duoc
khudy manh chira 200pL DIPEA theo 10 phén lan Iugt chita SmL va ImL. Duy tri do
pH & tir 9 dn 10 bing viéc thém DIPEA nguyén chat. Khéng c6 dinh chit nén nao dugc
phat hi2n béi HPLC sau khi céc phan cudi cling chira chat hoat hoa va dung dich peptit
dugc bo sung vao. Pha loang hdn hop phéan tmg bang 0,1% AcOH dén 1L. Nap mét cach
truc tiép dung dich thu duoc vao cot HPLC prep va tinh ché bang hé chit dém T tach
rira bng gradient thanh phin B (xem bang trén day). Cac phan doan c6 dd tinh khiét
vuot qua 93%, duge xac dinh bing HPLC phan tich pha nguge, nhém va nap lai vao
cot. Rira cot bang 5 thé tich ctia 0,1M AcONHs va tiép theo tach rira hop chit bang chat
dém C d& thu duoc mudi axetat. Nném cac phan doan va lam khé lanh. Thu duoc
703,1mg (0,60mmol, 22% tong thé dua trén 89,6% ham lugng peptit) ctia bot peptit mau
tréng. Xéac dinh d6 tinh khiét ciia san pham bing HPLC phan tich 13 99,7% va M+H
duogc quan st bang 1045,6 (tinh todan M+H = 1045,5).

Vidu 2 - SEQID NO:10

Hoa tan 2,32g (khoang 1,8mmol) peptit mach thing dwgc bao vé duge tao ra khi
tbng hep SEQ ID NO: 21 trong 7mL DMF va thém 0,63mL (3,6mmol, 2 dwong lwong)
~ NMM vao tiép theo thém 0,76g (2mmol, 1,1 dwong lugng) HBTU vao. Trong binh nhé
riéng biét, tao huyén phu 0,64g (2,8mmol, 1,5 duong lugng) agmatin sulfat trong 7mL
DMF chtra 0,49mL (2,8mmol) DIPEA. Thém N,O-Bis(trimetylsilyl)axetamit (BTA,
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Sigma-Aldrich, cat # 128910) vao huyén phii dugc tao 16c xody/nhép nhéy theo cach
khong thuong xuyén. Thu dugc dung dich sach sau khi 4 duong luong BTA dugc bd
sung vao huyén phi. Gom hai dung dich va khong c6 peptit nén nao dwoc phat hién
bang HPLC sau 5 phut. Tao két tia san phdm bing 1L nudc, loc va 1am kho trong chan
khong. Xir ly bdt thu duge bing S0mL cbe tai TEA/TIS/H,0 96/2/2 (thé tich) trong 1,5
gid. Lam bay hoi dung dich va tao két tiia peptit mach thing bing etyl ete, hoan nguyén

trong nudc/axetonitril va lam kho lanh.

Hoa tan toan bd lugng peptit (2,13g, khodng 2mmol) thu dugc & budce trén day
trong 50mL DMF. Dung dich chira 0,76g (2mmol) HBTU trong 10mL DMF ciing dugc
tao ra. Thém dung dich peptit va dung dich chét hoat hoa theo cach thay thé cho nhau
vao 50mL DMF dugc khudy manh chira 400pL DIPEA theo 10 phin lan lugt chua
2,5mL va 0,5mL. Duy tri 6 pH & tir 9 dén 10 bang viéc thém DIPEA nguyén chit.
Khong c6 dinh chit nén nao dugc phat hién sau khi cac phan cubi cing chtra chit hoat
tod hodc dung dich peptit dugc bd sung vao. Pha loang hén hop phan g bang 0,1%
AcOH dén 1L va nap mat cach truc tiép dung dich thu dugc vao cdt HPLC prep va tinh
ché bang hé chit dém T tach rira bing gradient thanh phan B (xem bang trén day). Cac
phan doan c6 do tinh khiét vuot qua 93%, dugc xac dinh bing HPLC phan tich pha
ngugc, nhom va nap lai vao cot. Rira cot bang 5 thé tich cua 0,1M AcONH4 va tiép theo
tach rira hop chét bang chit dém C dé thu dugc mubi axetat. Nhom cac phén doan va
lam khé lanh. Thu dwoc 656,7mg (0,62mmol, hiéu suit téng thé 23% dua trén 89,5%
ham lugng peptit) bot peptit mau tring. Xac dinh d tinh khiét ciia san phAm bing HPLC
phan tich nhu 100,0% va M+H dugc quan sat bang 946,6 (M+H tinh toan bing 946,4).

Vidu 3 - SEQ ID NO:5

.am phdng 1g (khoang Immol) nhwa FMPB AM (EMD Millipore, cat # 855028)
trong 15ml hdn hgp DCE/TMOF 1:1. Thém isobutyl amin (1,5mL, 15mmol) vao huyén
phil nhua tiép theo thém 3,2g natri triaxetoxyborohydrit dang rin vao. Lic huyén phi
qua dém. Rira nhyra bing MeOH, DMF va DCM va tiép theo axyl hoé bing Fmoc-D-
Arg(Pbf)-OH/DIC (4 dwong lugng) trong DCM. Rira nhwa bing DMF va dugc thi
nghiém ddi vdi sy hoan thanh axyl ho4 bang thir nghiém chloranil (4m tinh). Tach nhya

thanh ba phan bang nhau va tiép tuc tdng hop & thang 0,33mmol trén may tdng hop
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Tribute. Viéc ghép cap don 1¢é qua trung gian véi HBTU/NMM trong DMF hodc véi
DIC/HOBt (dbi vé6i Cys) véi lugng du gip 5 14n cta axit amin dugce bao vé Fmoc 1a
duge sit dung. Loai bé nhém bao vé Fmoc bang vai 14n rira 2 phut lién tiép bing 20%
piperidin trong DMF. Sir dung c4c dan xut axit amin sau ddy trong khi téng hop tu
déng: Fmoc-Pro-OH, Fmoc-Cys((CH2);C(O)OrBu)-OH, Fmoc-Asn(Trt)-OH, Fmoc-
Val-OH, Fmoc-Thi-OH va Boc-Cpa-OH. Sau khi toan bo trinh tu peptit da dugc lap rap,
tach peptit ra khoi nhyra bang 20mL TFA/H,O/TIS 96:2:2 (thé tich) trong 2 gid. Hoa tan
peptit mach thing trong 40mL DMF chira 200uL. DIPEA. Dung dich chtra 152mg
(khoang 0,4mmol) HBTU trong SmL DMF ciing dugc tao ra. Thém dung dich peptit va
dung dich chit hoat hoa theo cach thay thé cho nhau vao 40mL DMF khudy manh theo
10 phén 1an Iuot chira 4mL va 0,5mL. Duy tri d6 pH & tir 9 dén 10 bang viéc thém
DIPEA nguyén chit. Khong c6 dinh chit nén nao dwgc phat hién bang HPLC sau khi
phén cubi cliing ciia dung dich chét hoat hoé dugc bd sung vao. Pha loang hdn hop phan
tng bing 0,1% AcOH dén 1L. Nap mdt cach truc tiép dung dich thu duge vao cot HPLC
prep. Tinh ché hop chét bing ba 14n chay lién tiép trong chit dém T.

Céc phan doan c6 do tinh khiét vugt qua-97% duoc nhém va 1am kho lanh. Thu
dugce 49,0mg (0,042mmol, toan bd 12%, gid dinh 90% ham lugng peptit) ciia bot peptit
mau tring. Xac dinh dd tinh khiét cia san phim bang HPLC phan tich nhu 99,5% va
M-+H dugc quan sat bing 1045,6 (M+H tinh toan = 1045,5).

Vidu 4 - SEQ ID NO:9

Lam phéng 0,37g (khoang 0,3mmol) nhya 1,4-diaminobutan-2-clotrityl (EMD
Millipore, cat # 856085) trong 10mL DMF va nhya dugc dét vao binh phan ung tdng
hop tu dong. Viéc lap rép peptit dugc thuc hién trén bd tbng hop Tribute. Cac 14n ghép
cap don Ié dugc qua trung gian véi HBTU/NMM trong DMF hoédc véi DIC/HOBt (d6i
v6i Cys) v6i lugng du gép 5 14n ciia axit amin dugce bao vé Fmoc 1a dugc st dung. Nhém
bao vé Fmoc dugc loai bo bing vai 14n rira 2 phit lién tiép bang 20% piperidin trong
DMF. Céc din xuét axit amin sau ddy dugc st dung trong khi tdng hop tu déng: Fmoc-
Pro-OH, Fmoc-Cys((CH2)3:C(O)O7Bu)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Val-OH, Fmoc-
Thi-OH va Boc-Tyr(tBu)-OH. Sau khi toan bd trinh tu peptit duge 1ap rap, tach peptit
ra khoi nhwa bing 30mL HFIP/DCM3:7 (thé tich) trong 2 gid. Loc nhwa va 1am bay hoi
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dung mdi. Tao két tha peptit mach thing duoc bao vé bing etyl ete khan. Gan chét két
ta va tao huyén phu trong 20mL axetonitril. Tiép theo, thém 111mg (0,4mmol) Z(2-
C1)-OSu va 0,136mL (0,8mmol) DIPEA vao huyén phi. Sau khi chit nén da duoc hoa
tan, 1am bay hoi dung mdi va x&r Iy phin con lai bang 20mL cbc tai TFA/TIS/H,0
95/2,5/2,5 trong 1,5 gid. Sau d6, 1am bay hoi TFA va tao két tia phan con lai bing dietyl
ete. Hoa tan peptit mach thing thd trong 100mL DMF chira 200uL. DIPEA. Tiép theo,
thém dung dich chira 120mg (0,3 1mmol) HBTU trong SmL DMF vao hén hop phan
tmg dugce khudy manh. Sau 30 phut, pha lodng hdn hop phan tmg bang 1L 0,1% AcOH
va nap dung dich thu dugc vao cot prep HPLC. Téch rira peptit mach vong bang keo son
(khoang 3% MeCN/phiit) trong hé chit dém T. Cac phan doan c6 d9 tinh khiét vuot qué
97% bang HPLC phan tich dwgc nhém va 1am khd lanh. Xir Iy phan kho lanh bang SmL
cbc tai TMSBr/thioanisol/TFA (1/1/6, thé tich) trong 1 gid & 0°C. Lam bay hoi TFA va
tao két ta peptit bing etyl ete. Tinh ché san phim cudi cliing bang mét 14n chay trong
chat dém T.

Céc phén doan c6 do tinh khiét vuot qué 97% dugc nhém va lam kho lanh. Thu
dugc 77,5mg (0,079mm01, toan bd 26%, gid dinh 90% ham lugng peptit) ciia bdt peptit
mau tring. Xac dinh do tinh khiét cia san phdm bing HPLC phan tich nhu 99,6% va
M-+H quan st bing 886,4 (M+H tinh todn = 886,4).

Vidu 5 - SEQID NO:17

Lam phdng 0,43g (khoang 0,3mmol) nhua H-Arg(Pbf)-O-2-clotrityl (EMD
Millipore, cat # 856067) trong 10mL DMF va nhua dugc dédt vao trong binh phéan Ung
tdng hop tu dong. Viéc lap rap peptit duge thuc hién trén may téng hop Tribute. Cac l1an
ghép cip don 1é qua trung gian véi HBTU/NMM trong DMF hoic véi DIC/HOBt (dbi
v6i Cys) v6i lugng du gip 5 14n axit amin dugce bao vé Fmoc 13 dugce sit dung. Loai bo
nhoém bao vé Fmoc bang vai 1an rira 2 phut lién tiép bang 20% piperidin trong DMF.
Céc din xuét axit amin sau ddy duoc sir dung trong khi tdng hop ty dong: Fmoc-Pro-
OH, Fmoc-Cys((CH2)3:C(0)OrBu)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Val-OH va Fmoc-
Thi-OH. Sau khi c4c trinh tu c6 tir 3 dén 8 peptit dugc lap rip, ghép cip theo cach tha
cdng Fmoc-Phe(4-Et)-OH bing cach st dung phuong phap DIC/HOBt vé6i luong du

thubc thir gép 2 14n. Sau d6, thay thé nhém Fmoc bing nhém Boc bang cach xir Iy nhya
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bang 20% PIP/DMF trong 30 phut va axyl hoa nhém chirc amino dau cubi N bing Boc,O
trong DMF. Téch peptit mach thing ra khoi nhya bang 30mL HFIP/DCM 3:7 (thé tich)
trong 2 gid. Loc nhua va 1am bay hoi dung méi. Tao két tta peptit mach thing dugc bao
vé bang etyl ete khan. Gan chét két taa va 1am kho trong chan khéng. Thu dugc 450mg
peptit duoc bao vé thd. Hoa tan toan b lugng peptit (khoang 0,3mmol) trong 10mL 1,2-
dicloetan chira 0,5mL DMF va 61puL (0,45mmol) NMM. Lam mat dung dich dén 0°C
trén bé nuéc da va thém 61uL (0,45mmol) isobutyl cloformat vao. Khudy theo cach tir
tinh hdn hop phan tng trong 10 phit & 0°C. Thém dung dich chira 160mg (4,5mmol)
natri bohydrua vio SmL nudc theo mét phin. Pha lodng phéan tmg bing 200mL nudc va
tach san phiam bing viéc ly tim va lam kho trong chin khong. Sau d6, xir Iy san phim
bang 20mL céc tai TFA/TIS/H,0 95/2,5/2,5 trong 1,5 gidr. Sau d6, 1am bay hoi TFA va
tao két tiia phan con lai bing dietyl ete. Hoa tan peptit mach thing thd trong 80mL DMF
chira 200pL DIPEA. Tiép theo, thém dung dich chira 61mg (0,15mmol) HBTU trong
SmL DMF vao hdn hgp phan tmg duge khudy manh. Sau 30 phit, pha loang hdn hop
phan ng bang 1L 0,1% AcOH va nap dung dich thu duoc vao cot prep HPLC. Tinh ché
peptit mach vong theo hai 14n chay lién tiép trong chit dém T.

Céc phén doan c6 do tinh khiét vuot qué 97% dugc nhém va lam khé lanh. Thu
Eﬁch 41,7mg (0,039mmol, toan bo 13%, gia dinh 90% ham lugng peptit) ciia bot peptit
mau tring. X4c dinh d9 tinh khiét cua san phdm bing HPLC phén tich nhu 95,1% va
M+H quan sat bang 970,6 (M+H tinh toan = 970,5).

Thtr nghi€ém (thtr nghiém sinh hoc)
Thtr nghi€ém thu thé In vitro
Hoat tinh thu thé V,

Hoat tinh cht van ciia cac hop chét dbi véi thu thé V, ciia ngudi (h V2R) duge
xé4c dinh trong thir nghiém gen thong bao phién ma bing cach truyén nhiém theo cach
tam thoi ADN biéu hién thu thé h V3 vao trong té bao HEK-293 (dong té bao than cua
phoi n|gur(‘ri 293) phéi hgp véi ADN cdng chira yéu t6 thiic ddy dép tmg canxi ndi bao
diéu hoa su biéu hién cua luciferaza dom dém. Xem 4n phém: Boss, V., Talpade, D.J.,

Murphy, T.J. J. Biol. Chem. 1996, May 3; 271(18), 10429-10432 dé huéng dan hon nira
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ddi vé6i thir nghiém nay. Té bao duogc phoi trin véi dich pha lodng theo day chira hop
chit durge pha loang glp 10 14n mdi lidu trong 5 gid, tip theo lam tan té bao, x4c dinh
hoat tinh luciferaza va xac dinh hiéu qua ctia hop chit va tri sé ECso qua su hdi quy
khong tuyén tinh. Desmopressin (dDAVP) dugc sit dung l1am dbi chtng ndi tai trong
mdi thir nghiém. Céc két qua dbi véi cac hop chit dugc thir nghiém duoc thé hién trong

bang 3
Hoat tinh thu thé Vi

Pé xé4c dinh tinh lya chon, cic hop chit duoc thir nghiém trong céc thir nghiém
gen thong béo phién ma dua trén luciferaza biéu hién thu thé Vip ctia ngudi (hVisR).
Hoat tinh cht van ctia céc hop chét dbi voi hViR duge xéac dinh trong thir nghiém gen
thong béo phién ma trong dong té bao Flp-In™ 293 (HEK -flpin) dwoc truyén nhim mot
cach 6n dinh dé biéu hién hVi,R. Cac té bao nay duoc truyén nhidm mot cach tam thoi
v6i yéu tb dap img NFAT-gen thong bao luciferaza (NFAT-Luc). Té bao dugc phoi trin
v6i dicih pha lodng theo day chira hop chét duoc pha lodng gip 10 1dn mdi lidu trong 5
gio, tiép theo 1am tan té bao, xac dinh hoat tinh luciferaza va xac dinh hiéu qua cta hop
chét va céc tri s6 ECso qua sw hdi quy khong tuyén tinh. AVP duoc sir dung lam déi
chimg noi tai trong mdi thir nghiém. Céc két qua dbi voi cac hop chat thir nghiém duoc

thé hién trong bang 3.
Hé sb thanh thai than

Desmopressin dugc thanh thai ra khéi co thé chi yéu boi than (“hé sb thanh thai
than”). Cac hop chét ciia sang ché c¢6 pham vi thanh thai & mirc cao qua céc co ché khong
phai than. C4c thir nghi€ém duge dong hoc dugce thyc hién ¢ chudt bi cit bo than va hoat
dong gia bo. Hé s thanh thai khéng phai than (CLnr) duge xac dinh & chudt bi cit bo
than va tdng hé s thanh thai duoc x4c dinh & chudt hoat dong gid bd (CLsham). % hé
s6 thanh thai khong phai than duoc tinh toan bing (CLnr/CLsham) x 100.

Pbi v6i cac nghién ciru duwoe dong hoc, chudt Sprague Dawley gidng duc truéng
thanh dugc gy mé qua tinh mach cb (dé dung hop chit) va dong mach canh (dé gom
mau). Dung dich chira nhiéu hop chit (cét xét dung lidu) dugc tiém vao trong dng théng

tinh mach cb (0,1mg FB/ml cia mdi hop chét, 0,3ml/d0ng vit; lidu theo danh nghia
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0,1ig FB/kg/hop chit). Gom cic miu mau & 2, 6, 10, 15, 20, 30, 45, 60, 90, va 120
phut sau khi diing bang cach sir dung hé gom miu méu tu dong, Instech Laboratories
Automated Blood Sampling Unit tao ra ldn thir 2 (ABS2). Huyét tuong dugc tao ra tr
dong méu chung bang céach sir dung K2EDTA 1am chét chéng dong. Phép phén tich tiép
theo ctia miu bao gdm phan chiét h- gp chét va x4c dinh ndng do huyét twong bang cach
sit dung céc phuong phap LC/MS tiéu chudn. Nong do chit phan tich dwgc tinh toan
dwa vao céc dién tich dinh va dudng cong dinh ¢&. Cac tham sé PK thu dugc béng cach
khép t6t nhat profin ndng d6 hop chat-thoi gian d6i véi mdi dong vat bing phuong phap
phan tich khéng ngin bang céch st dung phdn mém WINNONLIN™ v6.3 (Pharsight
Corporation).

Thudc chdng loi tiéu

~ Céc hop chat duoc thir nghiém déi véi hoat tinh chéng loi tiéu trong md hinh
chuc}t. Tom lai, chudt Sprague Dawley binh thuong dugc thong do dugce dit vao léng
chuyén hoa. Mdi 16ng chuyén hoa duoc thiét 1ap cho phép do lién tuc luu lwong nude
tidu tu phét qua bo truyén ép duoc dic 1én lo nhd gom nude tiéu dé kiém tra va ghi chép
khoang thoi gian lwu lugng nudce tiéu bang cach st dung phin mém NOTOCORD™,
Chu6t nhéan viéc truyén trong tinh mach ctia hop chét thir nghiém hoic t4 dugc dang
16ng trong ba gid bang cach st dung bom éng tiém va phuong phéap khép khuyén/bude
chat. Cac dit lidu ddi véi Iuu lwong nude tidu duoc gom trong khi diing hop chat (tix 0
dén 3 gid) va gom trong 5 gid sau khi ding. Trong mot s truong hop, ndng dd osmol/lit
nude tiéu cling dugc xac dinh. Cac hop chét cua sang ché thé hién hoat tinh chéng loi
tidu.
Duoc phim

Phan md ta con boc 10 viée sir dung hop chét c6 cong thic (I), nhu dugc xac dinh
trong ban mé ta nay, lam duoc phdm. Sang ché con dé xuét dugc phdm chira hop chét
¢6 cong thirc (I), nhu dugc xac dinh trong ban md ta nay, 1am hoat chét két hop véi chat

b trg duge dung, chit pha lodng hodc chit mang.

-49-



27474

Duogc pham c6 the dugc 1am thich ing d6i véi cac mo hinh dung khac nhau bao
gom vi du, qua duong miéng va qua mili. Do d6, dugc pham co thé, vi du, & dang vién

nén, vién nang, bot, vi hat, hat, xi-rd, huyén phu va dung dich.

Dugc pham tuy ¥ ¢6 thé bao gdm vi du it nhat mét chit phu gia khac duge chon
tlr chét gay phan tan, chét két dinh, chit bdi tron, chét tao huong, chét bao quan, chét
tao mau va hdn hop bat ky ctia ching. Cac vi du vé cac chit phy gia nay va chét phu gia
khac dugc tim thiy trong an pham: Handbook of Pharmaceutical Excipients’; Bd. A H.
Kibbe, 3" Ed., American Pharmaceutical Association, USA and Pharmaceutical Press

UK, 2000.
Phuong phép diéu tri

Theo khia canh khac, phﬁn mo ta con bdce 10 viée sir dung hop chét nhu dugc néu
trén day dé san xuét thubc nhim diéu tri bénh dai théo nhat, d4i dim ban dém nguyén
phat, va chiing tiéu dém. Hon nita, cac phuong phap diéu tri bénh dai théo nhat, di dim
ban dém nguyén phat, va chimg tiéu dém ciing dugc boc 16. Nhu duge sir dung trong
ban mb ta nay, ‘diéu tri’ c6 nghia 1 viéc 1am giam triéu chimg, tri hodn sy khoi phat
ctia bénh va/hoic chita bénh khi hop chét ciia sang ché dugc ding trong liéu thich hop.

Liéu théng thudong ciia hop chit theo sang ché thay ddi ndm trong khoang rong
va s& phu thudc vao cac yéu t6 khac nhau nhu cac nhu ciu ca thé ciia mdi nguoi bénh
va duong ding. Liéu c6 thé dugc ding mét 1an hang ngay hoic thudng xuyén nhiéu hon
mét lan hang ngay, vi du theo cach gian doan. Ngudi c6 hidu biét trung binh trong linh
vuc ndy s& c6 kha nang 1am t6i wu 1idu dbi véi truong hop xir 1y.

Tt ca cac tai liéu cong bd va don yéu cau cdp patent dugc trich din trong ban
md ta nay duge dua ra trong ban mo ta nay dé tham khao néu mdi tai lidu cong bd hoic
don yéu ciu cip patent riéng ré dugc chi dinh mét cach cu thé va theo cach riéng ré
duoc dua ra trong ban mé ta nay dé tham khao.

Mic du sang ché d3 dwoc mé ta chi tiét hon bang cach minh hoa va vi du nhim
muc dich hiéu rd rang, s& rd rang d6i véi ngudi co hiéu biét trung binh trong linh vuc
nay dya vao phan mo ta ciia sang ché ma cac thay ddi va cai bién nhat dinh c6 thé dugc

tao ra ma khong tach ro1i tinh than hodc pham vi cua cac di€ém yéu cau bao hd kém theo.
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YEU CAU BAO HO
1. Hop chét c¢6 cong thirc I:

R4
/7
HN

hoic mudi duge dung cuia nd, trong d6:

R2 14 H, C1-Caalkyl, halogen, -OH hodc -O-Ci-Csalkyl;
R3 1a H hoic -CH2-OH hoic -C(0)-NRR®;

R*1a H ho#c -C(=NH)-NHy;

RS va RS doc l1ap 1a H, Ci-Cs alkyl, -CHz-xyclopropyl, -xyclopropyl, hodc arylalkyl, véi
diéu kién R® va RS khong cung 12 H;

X va Y doc 1ap 1a —CHa— hodic —S— v6i diéu kién néu X la -CHz—, Y khong phai 1a —
CHy—;

Z 13 -CHR- hoic S va R7 1a H hoidc Ci-Cs alkyl, halogen, —OH hodc —O—C1-Cs alkyl;

R®1a H hoic -CHs3;

-51-



27474

Ar 13 heteroaryl hodc phenyl tuy ¥ duoc thé bang mot C-Caalkyl, halogen, -OH hodc -
O-C1-Caalkyl.

2. Hop chét theo diém 1, trong d6 Rs va R doc 1ap 14 H, C1-Cealkyl hoic arylalkyl.

3, Hgp chét theo diém 1, trong d6 chi mot trong sb X va Y 1a —S—.

4. Hop chét theo diém 1, trong d6 X 1a —CH,—.

5. Hop chét theo diém 1, trong d6 X va Y cing 1a —S—.

6. Hop chit theo diém bt ky trong s céc diém tir 1 dén 5, trong d6 Ar 14 thiophen.

7. Hop chit theo diém bt ky trong s céc diém tir 1 dén 6, trong d6 R® 1 -CH.

8. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 7, trong d6 R3 1a—C(O)-NRRS.

9. Hop chét theo diém bét ky trong s cac diém tir 1 dén 8, trong d6 R’ 1a H va R® 1a Ci-
Caalkyl.

10. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 8, trong d6 R® va RS cing 1a
-CH,CH.

i1. Hop chit theo diém bt ky trong s cac diém tir 1 dén 10, trong d6 R? 1 halogen.
12. Hop chét theo diém 11, trong d6 R? 1a —Cl.
13. Hop chét theo diém 11, trong d6 R? 1a —F.

14. Hop chét theo diém 1, trong d6 hop chét nay la:

-52-



hop chét 5

hop chét 10

10

27474

-53-



27474

hop chét 13
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15. Dugc phim chira hop chét theo didm bt ky trong sb cac diém tr 1 dén 13 & sir
dung trong diéu tri bénh déi théo nhat, d4i ddm ban dém nguyén phat, hodc ching tiéu

dém.
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