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trong do m, p, A, Ar', Arz, Ar3, R!, R2, vaR? dugc x4c dinh trong ban m6 td. Cac hop chat
c6 cong thie (I) c6 thé duge dung lam chat d6i khang CGRP va co theé dung dé dicu tri
chuing dau nura dau. Sang cheé cting dé cap dén dugc pham chira cac hop chat nay.
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Linh vwe k¥ thuat dwee dé cap

Séang ché @& cap dén cac peptit d6i khang CGRP, ciing nhu céac ché phim va
phuong phép lién quan.

Tinh trang ky thuat cia sang ché

Chiing dau nlra du 13 tinh trang suy nhugc dic trung boi su tAn cong lap di lap
lai ctia cac con dau nhéi ddu thuong nghiém trong, thudong kém voi budn nén va min
cam v64i anh sdng va 4m thanh. Chung dau nira dau thudng duoc bao trude bdi tridu
chimg thin kinh cuc bd goi 1a tién triéu. Ché d6 chim séc chuén hién c6 dé diéu tri
ching dau nira dau 13 st dung céc thu6c thudc nhém triptan. Tuy nhién, khoang 30%
s6 bénh nhan khong gidm dau khi dung triptan. Ngoai ra, cic triptan bi chdng chi dinh
& cac bénh nhin dau ntra dau c6 nguy co bénh tim mach cao (vi dy, tiéu duong, béo
phi, va tang cholesterol huyét). Do d6, van con nhu cau v& md hinh didu tri méi dé

diéu tri chirng dau ntra dau.

Peptit lién quan dén gen canxitonin (Calcitonin gene related peptit - CGRP) la
mot peptit gdm 37 axit amin, thu dugc tir viée cit ndi ludn phién gen canxitonin.
CGRP ¢6 lién quan dén nhiéu tinh trang sinh 1y va bénh ly. D& phat hién ring cac
peptit cit cut (vi dy, CGRP(8-37) hodc CGRP(27-37)) ¢6 thé hoat dong lam chat doi
khang thu thé CGRP. C4c peptit ndy hitu dung lam coéng cu nghién cttu, nhung cac
peptit nhu vay khong dugc theo dudi trong céc thir nghiém 1am sang. Céac nd luc kham
phé thudc méi tap trung vao cac phan tir nho khong phai peptit tao ra mot s& hop chét
ma ¢6 loi trong phat trién 1dm sang, nhu olcegepant va telcagepant. Du ¢6 tinh hitu
hiéu r6 rang trong diéu tri chimg dau ntra dau, cac chuong trinh nay déu bi ngiing, chi
yéu 1a do cac quan ngai vé tinh doc gan. Gan d4y hon, c4c nd lyc khdm phé thubc méi
huéng dén con dudng CGRP cho chiing dau nira dau da lai tap trung vao cac khang
thé don dong khang CGRP hodc thy thé cia né.

Thu thd CGRP 1a bay ving thu thé giéng canxitonin (CLR - calcitonin like
receptor) trong phtc hop véi peptit didu bién hoat tinh thu thé 1 (RAMP1 - Receptor
Activity Modulating Peptide 1). Ngoai thu thé CGRP, CGRP ciing hoat héa céc thy thé
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adrenomedullin (AM) AM1 va AM2 (lan luot 13 CLR+RAMP2 va CLR+RAMP3) &
néng dd cao hon. Céac thu thé AM duoc cho 1a ¢ anh hudng dén chire nang sinh san;
tim mach va than; cé4c tinh trang viém va cac tinh trang khac. Chéat dbi khang CGRP-R
chon loc v6i hoat tinh & céac thy thé AM giam c6 thé lam giam nguy co bién cb bét loi
pha v& sy truyén tin hiéu AM.

Ban chét k§ thuét ciia sang ché

Theo mét khia canh, ban md ta boc 16 hop chét ¢ cong thirc (I) hoic mubi ctia

no:
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trong dd m 12 0, 1, 2, 3, 4, hodc 5; p1a 0, 1, 2, hodc 3; A la lién két cacbon-cacbon don
ho#c d6i; Ar! 13 aryl hodc heteroaryl 5 hoac 6 canh, mdi nhém nay tiy y duge thé béng
mot hodc nhidu phﬁn ttr thé, mdi phén tir thé doc 14p 1a halogen, nitro, C1-Cs alkyl, Ci-
C4 hydroxyalkyl, ORa, hodc N(RaRz'), trong do mdi R, ddc 1ap, 1a H hodc Ci-Cq alkyl
va mdi Ry, ddc 14p, 1a H hogic C1-Cy alkyl; Ar? 1a aryl hodc heteroaryl 5 hodc 6 canh,
mdi nhém nay tuy ¥ dugc thé bang mot hozc nhiéu phan tir thé, mdi phén tir thé doc
1ap 1a halogen, xyano, nitro, C1-C4 alkyl, C1-C4 aminoalkyl, Ci-C4 hydroxyalkyl, ORG,
N(RbRp’), C(O)-N(RsRp’), hodic NH-C(O)-N(RsRy’), trong do6 mdi Rp, ddc 1ap, 1a H
hodc C1-Cs alkyl va mdi Ry, ddc 14p, 12 H hodc Ci-Cy alkyl; Ar? 13 aryl hodc heteroaryl
5 hodc 6 canh, mdi nhom nay tuy y duogc thé bang mdt hoic nhiéu phﬁn tir thé, moi
phan ttr thé doc 14p 1a halogen, Ci-Cs alkyl, Ci-C4 hydroxyalkyl, ORc, hodc N(RcRe),
trong d6 mdi Re, doc 1ap, 1a H hodc Ci-Cs alkyl va mdi Re, ddc 1ap, 1a H hodc C1-Cs
alkyl; mdi R! ddc 1ap 1a C1-C4 alkyl, C1-C4 aminoalkyl, Ci-C4 hydroxyalkyl, ORq, hoéc
C(0)-N(RqR¢), trong d6 mdi Rq doc 14p 1a H hogic C1-Cs alkyl va mdi Re, ddc 1ap, 1a
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H hodc Ci-Cs alkyl; R? 13 -(CH2)s-R, trong d6 n la 0, 1, 2, hoac 3 va R 1a guanidino,
aminoaxyl, Ci-Cs4 alkylaminoaxyl, ORe, N(ReRe), NH-C(O)-CH(NH2)-(CH2)s-
N(RcRe), NH-C(O)-CH2-(OCH2CHz)2-N(ReRe’) duoc thé hodc khong dugc thé, hoic
heteroxycloalkyl 5 canh tuy y dugc thé bang Ci-Cs alkyl hodc N(ReRe'), trong d6 mdi
R., doc 1ap, 1a H hodc C1-Ca alkyl va mdi Re, doc 1ap, 1a H hodc C1-Cy alkyl; va mdi
R3, ddc 14p, 1a halogen, C1-C4 alkyl, hoac ORg, trong do6 mdi Ry, doc 1ap, 1a H hodc Ci-
C4 alkyl; v6i didu kién 13, néun 13 0, R khong phai 12 amino ho#ic guanidino va néu

gbc axit amin lién két v6i Ar'C(0) Ia L-Val, Ar! khong phai 1a phenyl khong duge thé.

Theo khia canh khéc, ban md ta boc 1o duogc phém that chtra hop chét c6 cong

thirc (I) dugec mo ta trong ban mo ta va chit mang duoc dung.

Theo mot phuong 4n khéac nita, ban md ta bdc 16 phuong phép didu tri ching
dau nira dau bao gém viéc cho bénh nhan can diéu tri st dung luong hitu higu duoc

pham duoc mo ta trong ban md ta.

Céc dic diém, ddi twong, va vu diém cia sang ché s& trd nén 18 rang qua phin
mo ta va cac yéu cau bao ho.
M ta chi tiét sang ché

Ban mo ta bdc 16 chung dén céc peptit d6i khang CGRP va viéc st dung chiing
dé diéu tri chimg dau nira dau. Cu thé, ban md ta dua trén kham pha bét ngd rang cac
peptit nhét dinh 1a cac chat dbi khang CGRP ma thé hién hiéu luc cai thién déi véi thy
thé CGRP, va ¢6 thé dugc st dung hitu hidu dé diéu tri ching dau nira dau. Theo céc
phuong 4n nhét dinh, cac peptit d6i khang CGRP chon loc déi véi thy thé CGRP hon
so v6i thu thd AM2. Theo céc phuong 4n nhét dinh, cac peptit d6i khang CGRP ¢6 dd
tan cai thién. Theo cac phuong 4n nhat dinh, cic peptit d6i khang CGRP ¢6 d sinh
kha dung cai thién.

Theo mot sé phuong an, cac peptit d6i khang CGRP duge mé ta trong ban md

ta 12 cac chét c6 cong thire (I) hodc mudi duge dung ciia chung:
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Trong cong thire (I), m 14 0, 1, 2, 3, 4, hodc 5;p 1a 0, 1, 2, hodc 3; A 1a lién két cacbon-
cacbon don hoic d6i; Ar! 1a aryl hodc heteroaryl 5 hodc 6 canh, mdi nhém nay tuy y
duoc thé bing mot hodc nhidu phin tir thé, mbi phan tir thé doc 1ap 1a halogen (vi du,
F, Cl, Br, hoic I), nitro, C1-C4 alkyl, C1-C4 hydroxyalkyl (vi du, CH2OH), ORa, hodc
N(RaRy), trong d6 mdi R,, doc 1ap, 1a H hodc Ci-C4 alkyl va mdi Re, doc ldp, 1a H
ho#c C1-Cs alkyl; Ar? 13 aryl hodc heteroaryl 5 hoac 6 canh, mdi nhém nay tiy y duge
thé b.%mg mot hodc nhidu phﬁn ttr thé, mdi phén tir thé doc 14p 1a halogen, xyano, nitro,
C1-C4 alkyl, C1-C4 aminoalkyl (vi du, CH2NH>), Ci-C4 hydroxyalkyl, ORb, N(RoRv),
C(0)-N(RpRp’), hodc NH-C(O)-N(RoRy’), trong dd mdi Re, doc lap, 1a H hodc Ci-Cq
alkyl va mdi Ry, doc 1ap, 1a H hodc C1-Cs alkyl; Ar? 13 aryl hodc heteroaryl 5 hoac 6
canh, mdi nhom nay tiry ¥ dugc thé bang mot hode nhiéu phan tir thé, mdi phén tir thé
ddc 1ap 1a halogen, Ci-Cs alkyl, C1-C4 hydroxyalkyl, ORc, hodc N(RcRc"), trong d6 mdi
Re, doc lap, 1a H hoac Ci-Cs alkyl va mdi Re, doc 14p, 1a H hodc Ci-Cq alkyl; mdi R},
doc lap, 1a C1-Cs4 alkyl, C1-Cs4 aminoalkyl, Ci-C4 hydroxyalkyl, ORg, hodc C(O)-
NRaR«), trong d6 mdi Ry, doc 1ap, 1a H hogc Ci-Cs alkyl va mdi Re, doc lap, 1a H
hodc Ci-Cs alkyl; R? 1a -(CH2)n-R, trong d6 n 13 0, 1, 2, hodc 3 va R la guanidino,
aminoaxyl (tic 13, C(O)NHz), Ci-Cs4 alkylaminoaxyl (vi du, C(O)NHCHs), ORe,
N(ReRe?), NH-C(0)-CH(NH2)-(CH2)4-N(ReRe?), NH-C(O)-CH2-(OCH2CH2)2-N(ReRe')
duoc thé hodc khong duoc thé, hodc heteroxycloalkyl 5 canh tuy ¥ duoc thé bang C;-
C4 alkyl hodc N(ReRe’), trong do mdi Re, doc 1ap, 1a H hodc Ci-Cq4 alkyl va mdi Re,
doc 14p, 1a H hoac Ci1-Cs alkyl; va mdi R3, ddc 14p, 1a halogen, Ci-Cs alkyl, hodc ORy,
trong d6 mi Ry, doc 1ap, 1a H hodc Ci-Cs alkyl; véi diéu kién 13, néu n 1a 0, R khong
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phai 14 amino hodc guanidino va néu gdc axit amin lién két v6i Ar'C(O) 1a L-Val, Ar!

khong phai la phenyl khong duoc thé.

Thu4t ngit “alkyl” chi géc hydrocarbon no, mach théng hodc mach nhanh, nhu -
CH; hodc -CH(CH3),. Thudt nglt “xycloalkyl” chi gbc hydrocarbon no, mach vong,
nhu xyclohexyl. Thudt ngit “heteroxycloalkyl” chi gbc no, mach vong cé it nhét mot
nguyén tir khac loai trong vong (vi du, N, O, hodc S), nhu 4-tetrahydropyranyl. Thuat
nglt “aryl” chi gbc hydrocarbon c6 mot hodc nhiéu vong thom. Vi du vé céac gbe aryl
bao gdm phenyl (Ph), phenylen, naphtyl, naphtylen, pyrenyl, anthryl, va phenanthryl.
Thuat ngt “heteroaryl” chi géc ¢6 mot hodc nhiéu vong thom ma chira it nhit mot
nguyén tir khac loai (vi du, N, O, hogc S). Vi du evef cac géc heteroaryl bao gém
furyl, furylen, fluorenyl, pyrrolyl, thienyl, oxazolyl, imidazolyl, thiazolyl, pyridinyl,
pyrimidinyl, quinazolinyl, quinolyl, isoquinolyl va indolyl.

Theo mét s& phuong 4n, gbc axit amin lién két véi Ar'C(O) ¢6 thé 1a D-Val.

Theo mdt s phuwong 4n, Ar! c6 thé 14 phenyl, pyridinyl, oxazolyl, thiazolyl,
imidazolyl, pyrimidinyl, pyrolyl, hodc triazolyl, mdi nhém nay tuy y dugc thé bang
mdt hodc nhiéu phén tir thé, nhu F, Cl, NO, CHs, CH20H, hodc NHo.

Theo mét s phuong an, Ar? ¢6 thé 1a phenyl hodc pyridinyl, mdi nhém nay tiy
¥ duoc thé bing mot hoic nhiéu phan tir thé, nhu CHNHa, C(O)NHz, OH, CN,
CH20H, NH>, hoac NH-C(O)-NHo.

Theo mot s phuong 4n, Ar® ¢6 thé 14 pyridinyl.

Theo mot s6 phuong 4n, R! ¢6 thé 1a OH, C(O)NHa,, hodc CHNH.. Theo cic
phuong 4n nhu vdy, m trong cong thic (I) ¢6 thé 1a 1.

Theo mot sb phuong &n, n trong R? trong cong thire (I) ¢6 thé 14 0, 1, hoac 2.

Theo mdt sb phuong 4an, R c¢6 thé 1a N(ReRe), NH-C(0)-CH(NH2)-(CH2)4-
N(ReR¢"), NH-C(0)-CHz-(OCH2CH2)>-N(ReRe), triazolyl tity ¥ dwoc thé bang NH,
hodc guanidino tuy y duoc thé b??mg CN hoac CHs, trong do mdi Re, doc 14p, 1a H hodc
C1-C; alkyl va mdi Re, doc 14p, 1a H hodc Ci-Cs alkyl. Chéang han, R ¢ thé 1a NHa,
N(CHs)2, N(CH,CH3),, NH(CH(CHs)2), NH-C(O)-CH(NH2)-(CH2)s-N(CHs)2, NH-
C(0)-CHa-(OCH>2CHa)2-NHz, NH-C(0)-CHz-(OCH>CHa)2-NH(CH(CHs)2), 3-amino-
1,2,4-triazol-5-yl, hodc guanidino tuy y duoc thé bﬁng CN hoac CHs.
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Theo mdt s6 phuong an, p trong cdng thire (I) 14 0.

Vi du v& cac hop chit c6 cong thire (I) (tic 13, hop chét 1-70) bao gdm céc hop
chat duoc liét ké trong Bang 1 sau day.

Bang 1

Hop A .

chit # Nhén dang trinh tw

1 Bz(4-F)-D-Val-Tyr-c¢(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-NH>

2 Bz(4-F)-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-3Pal-Cys)-3Pal-NH>

3 Picolinoyl-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-3Pal-Cys)-3Pal-NH> |

4 Bz(4-F)-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Dhp-Phe-Cys)-3Pal-NH>

5 Bz(4-F)-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-Phe(3-CH2NH2)-Cys)-
3Pal-NH>

6 Bz(4-F)-D-Val-Tyr-c(Cys-Dpr-Asp-Val-Gly-Pro-Phe(3-Cbm)-Cys)-3Pal-
NH2

7 Bz(4-F)-D-Val-Tyr-c(Cys-Dpr-Asp-Val-Gly -Pro-Tyr-Cys)-3Pal-NH2

3 Picolinoyl-D-Val-Tyr-c(Cys-Dab(Et2)-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-
NH;

9 Picolinoyl-D-Val-Tyr-c¢(Cys-Dab(iPr)-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-NHa

10 Picolinoyl-D-Val-Tyr-c(Cys-Dpr(CO-CHz-(0O-(CHz)2)2-NH2)-Asp-Val-Gly-
Pro-Phe-Cys)-3Pal-NH>

11 Oxazol-2-carbonyl-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-3Pal-Cys)-3Pal-
NH;

12 Picolinoyl(5-F)-D-Val-Tyr-c(Cys-Orn-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-
NH:

13 Picolinoyl(5-F)-D-Val-Tyr-c(Cys-Orn(CO-CHz-(0-(CHz)2)2-NH-iPr)-Asp-
Val-Gly-Pro-Phe-Cys)-3Pal-NHa
Picolinoyl(5-F)-D-Val-Tyr-c(Cys-Orn(iPr)-Asp-Val-Gly-Pro-Phe-Cys)-

14
3Pal-NH»

15 Bz(4-F)-D-Val-Phe(2-Cbm)-c(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-
NH:z '
Pyrimidine-4-carbonyl-D-Val-Tyr-¢(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-

16
3Pal-NHz

17 Picolinoyl(3-F)-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-
NH:z

13 Picolinoyl(4-F)-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-
NH:
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Bz(4-F)-D-Val-Tyr-¢(Cys-norArg(CN)-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-

19 NHz
Bz(4-F)-D-Val-Tyr-c¢(Cys-Arg-Asp-Val-Gly-Pro-Phe(4-CH2NH>)-Cys)-

20
3Pal-NH»

21 Bz(4-F)-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-Phe(3-CN)-Cys)-3Pal-NH:
Bz(4-F)-D-Val-Phe(3-CHaNH2)-¢(Cys-Arg-Asp-Val-Gly-Dhp-Tyr-Cys)-

22
3Pal-NH>

3 Oxazol-2-carbonyl-D-Val-Phe(3-CH2NH>)-¢(Cys-Arg-Asp-Val-Gly-Dhp-
Phe(3-Cbm)-Cys)-3Pal-NH>

24 Picolinoyl-D-Val-Tyr-c(Cys-Orn(Et2)-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-NHa
Picolinoyl-D-Val-Tyr-¢(Cys-Orn-Asp-Val-Gly-Pro-Phe(4-CH>OH)-Cys)-

25
3Pal-NH»

26 Picolinoyl-D-Val-Tyr-c(Cys-Arg(CN)-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-
NH2

27 Picolinoyl-D-Val-Tyr-c(Cys-Orn(Atz)-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-
NH>

28 Picolinoyl-D-Val-Tyr-c(Cys-Arg(Me)-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-NHa

29 Picolinoyl(3-F)-D-Val-Tyr-c(Cys-Orn-Asp-Val-Gly-Pro-Phe(4-CH20H)-
Cys)-3Pal-NH»

30 Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-¢(Cys-Orn(iPr)-Asp-Val-Gly-Pro-
Phe-Cys)-3Pal-NHz

31 Pyrimidin-4-carbonyl-D-Val-Phe(2-Cbm)-c(Cys-Arg-Asp-Val-Gly-Dhp-
Phe(3-CH2NH»)-Cys)-3Pal-NH>

32 Picolinoyl(3-F)-D-Val-Phe(2-Cbm)-c(Cys-Arg-Asp-Val-Gly-Dhp-Phe(3-
CH2NH»)-Cys)-3Pal-NH>

13 Thiazol-2-carbonyl-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-
NH2

34 Picolinoyl(3-Me)-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-
NH2

35 Picolinoyl(3,5-F2)-D-Val-Tyr-¢(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-
NH2

36 Picolinoyl(3-NH2)-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-
NH;
1H-imidazol-5-carbonyl-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-

37
3Pal-NHz

38 Picolinoyl(5-F)-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-3Pal-
Cys)-3Pal-NH>

39 Picolinoyl(5-F)-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Pro-3Pal-
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Cys)-3Pal-NHz

Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Pro-

40 3Pal-Cys)-3Pal-NH>

41 Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-c(Cys-Lys(iPr)-Asp-Val-Gly-Pro-
3Pal-Cys)-3Pal-NHa

4 Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-c(Cys-Dab(Atz)-Asp-Val-Gly-Pro-
3Pal-Cys)-3Pal-NHa

43 Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-
Phe(3-CH2NH>)-Cys)-3Pal-NH>

44 Oxazol-2-carbonyl-D-Val-Tyr-c(Cys-Orn(Lys(Me2))-Asp-Val-Gly-Pro-Phe-
Cys)-3Pal-NH»

45 Pyrimidin-4-carbonyl-D-Val-Tyr-c(Cys-Orn(Lys(Me))-Asp-Val-Gly-Pro-
Phe-Cys)-3Pal-NHz
Picolinoyl(3-F)-D-Val-Tyr-c(Cys-Orn(Me2)-Asp-Val-Gly-Pro-Phe-Cys)-

46
3Pal-NH
1H-imidazol-4-carbonyl-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-

47
3Pal-NH:

48 1H-1,2,4-triazol-5-carbonyl(3-Me)-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-
Phe-Cys)-3Pal-NH2
1H-pyrol-2-carbonyl-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-

49
3Pal-NHz

50 Picolinoyl(3-NO)-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-
NH2

51 Picolinoyl(3-Cl)-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-
NH2

5) Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-c(Cys-Orn(Atz)-Asp-Val-Gly-Pro-
3Pal-Cys)-3Pal-NH»

53 1H-1,2,4-triazol-5-carbonyl(3-Me)-D-Val-Tyr-c¢(Cys-Arg-Asp-Val-Gly-Pro-
Phe(2-CH2NHb»)-Cys)-3Pal-NHa

54 Picolinoyl-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-Phe(3-
CH2NH3)-Cys)-3Pal-NHz

55 Picolinoyl-D-Val-Tyr-c(Cys-Orn(iPr)-Asp-Val-Gly-Pro-Phe(4-CH20H)-
Cys)-3Pal-NHa

56 Picolinoyl(5-F)-D-Val-Tyr-c(Cys-Orn-Asp-Val-Gly-Pro-Phe(4-CH>OH)-
Cys)-3Pal-NH>

57 Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-
Tyr-Cys)-3Pal-NHz

53 Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-¢(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-

3Pal-Cys)-3Pal-NH,
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59 Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-
4Aph-Cys)-3Pal-NH»

60 Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-
4Uph-Cys)-3Pal-NH>

61 Picolinoyl(5-F)-D-Val-Tyr-c¢(Cys-Orn(iPr)-Asp-Val-Gly-Pro-Phe(4-
CH20H)-Cys)-3Pal-NH>
Picolinoyl(3,5-F2)-D-Val-Tyr-¢c(Cys-Orn(iPr)-Asp-Val-Gly-Pro-Phe-Cys)-

62
3Pal-NH>

63 Picolinoyl(5-F)-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-
Phe(4-CH,0OH)-Cys)-3Pal-NHa

64 Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-¢(Cys-Orn(iPr)-Asp-Val-Gly-Pro-
Phe(4-CH,0OH)-Cys)-3Pal-NH»

65 Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-¢(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-
Phe(3-Cbm)-Cys)-3Pal-NHz

66 Picolinoyl(5-F)-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-
Phe(2-Cbm)-Cys)-3Pal-NHa

67 Oxazol-2-carbonyl-D-Val-Tyr-¢(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-Phe(3-
Cbm)-Cys)-3Pal-NHa

68 Picolinoyl(5-F)-D-Val-Tyr-c(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-Phe(3-Cbm)-
Cys)-3Pal-NH»

69 Picolinoyl-D-Val-Tyr-¢(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-Phe(4-CH2OH)-
Cys)-3Pal-NHa

70 Oxazol-2-carbonyl-D-Val-Tyr-¢(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-Phe(4-
CH20OH)-Cys)-3Pal-NH>

Trir khi duge chi dinh khéc, ma axit amin trong Bang 1 chi d6ng phan L ctia no.
Chéng han, Orn chi L-ornithin, 3Pal chi 3-(3-Pyridyl)-L-alanin, Dhp chi 3,4-dehydro-
L-prolin, va Phe(2-Cbm) chi 3-(2-carbamoyl)phenyl-L-alanin.

Céc hop chét vi du 1-70 14 cac hop chét c6 cong thic (I), trongdém1a 1,pla o,
Ar 1a 3-pyridinyl, va A, Ar', Ar%, R!, n, va R nhu duge thé hién trén Bang 2 dudi ddy.
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Bang 2
Hop |\ [ Ax Ar? R! n|R
chat
#
1 don | 4-flophenyl phenyl 4-OH 2 | guanidino
2 don | 4-flophenyl 3-pyridinyl 4-OH 2 | guanidino
3 don | 2-pyridinyl 3-pyridinyl 4-OH 2 | guanidino
4 doi | 4-flophenyl phenyl 4-OH 2 | guanidino
5 don | 4-flophenyl 3-aminometylphenyl | 4-OH 2 | guanidino
6 don | 4-flophenyl 3-carbamoylphenyl | 4-OH 0 [ NH2
7 don | 4-flophenyl 4-hydroxyphenyl 4-OH 0 | NHz
8 don | 2-pyridinyl phenyl 4-OH 1 | N(Etp)
9 don | 2-pyridinyl phenyl 4-OH 1 | NH-iPr
NH-CO-CHaz-
10 | don | 2-pyridinyl phenyl 4-OH 0 | (O-(CHz)2)2-
NH:2
11 don | 1,3-oxazol-2-yl | 3-pyridinyl 4-OH 2 | guanidino
12 |don ;ﬂ(’py“dm'z' phenyl 4-0H |2 |NH
> NH-CO-CHaz-
13 |don Siﬂ"py“dm‘z' phenyl 4-0H |2 |(0O-(CHa2))-
Y NH-iPr
14 | don ;ﬂ‘)py“dm'z' pheny! 4-0H |2 |NH-iPr
2-C(0)- -
15 | don | 4-flophenyl phenyl NH, 2 | guanidino
16 | don | pyrimidinyl phenyl 4-OH 2 | guanidino
17 | don ;ﬂ"py”dm'z' phenyl 4-0H |2 | guanidino
18 |don iiﬂopyndln—} phenyl 4-OH 2 | guanidino
19 | don | 4-flophenyl phenyl 4-OH 1 | xyanoguanidino
20 | don | 4-flophenyl 4-aminometylphenyl | 4-OH 2 | guanidino
21 don | 4-flophenyl 3-xyanophenyl 4-OH 2 | guanidino
A 3-CHz- .1
22 | do6i | 4-flophenyl 4-hydroxyphenyl NHa, 2 | guanidino
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23 | d6i | 1,3-oxazol-2-yl | 3-carbamoylphenyl 13\I-§?2_ guanidino
24 | don | 2-pyridinyl phenyl 4-OH N(Et2)
- 4-
25 | don | 2-pyridinyl hydroxymetylphenyl 4-OH NHz
26 | don | 2-pyridinyl phenyl 4-OH xyanoguanidino
.. 3-amino-1,2,4-
27 | don | 2-pyridinyl phenyl 4-OH triazol-5-yl
28 | don | 2-pyridinyl phenyl 4-OH metylguanidino
3-flopyridin-2- | 4-
29 |don yl hydroxymetylphenyl 4-OH NH,
2-C(0)- :
30 | don | 1,3-oxazol-2-yl | phenyl NH» NH-iPr
31 doi | pyrimidinyl 3-aminometylphenyl 12\1-}%0)- guanidino
~. | 3-flopyridin-2- . 2-C(O)- 1
32 | dd1 Jl 3-aminometylphenyl NH> guanidino
33 | don | 2-thiazolyl phenyl 4-OH guanidino
3-
34 | don | metylpyridin- | phenyl 4-OH guanidino
2-yl
3,5-
35 | don | diflopyridin-2- | phenyl 4-OH guanidino
yl
3-
36 | don | aminopyridin- | phenyl 4-OH guanidino
2-yl
37 | don | 5-imidazolyl phenyl 4-OH guanidino
~. | 5-flopyridin-2- - 2-C(O)- .
38 | doi yl 3-pyridinyl NHa NH-iPr
5-flopyridin-2- . 2-C(O)- .
39 |don yl 3-pyridinyl NH, NH-iPr
40 | don | 1,3-oxazol-2-yl | 3-pyridinyl 2-COF 15 | NH-iPr
NH2
41 | don | 1,3-oxazol-2-yl | 3-pyridinyl 2-C(0)- NH-iPr
NH>
- 2-C(0)- 3-amino-1,2,4-
42 | don | 1,3-oxazol-2-yl | 3-pyridinyl NH, triazol-5-yl
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43 | ddi | 1,3-oxazol-2-yl | 3-aminometylphenyl 12\]—52(0)- NH-iPr
NH-C(O)-
CH(NH»)-
44 | don | 1,3-oxazol-2-yl | phenyl 4-OH (CHa)-
N(CHs)2
NH-C(O)-
s CH(NH2)-
45 | don | pyrimidinyl phenyl 4-OH (CHa)-
N(CHs)2
46 | don iiﬂ"py“dm'z' phenyl 4-OH NMe;
47 | don | 5-imidazolyl phenyl 4-OH guanidino
48 | don ;fAmaZOLS' phenyl 4-OH guanidino
49 | don | 2-pyrolyl phenyl 4-OH guanidino
50 |[don é:gtropyndm- phenyl 4-OH guanidino
51 don ;clopyrldm—Z— phenyl 4-OH guanidino
1 2-C(0)- 3-amino-1,2,4-
52 | don | 1,3-oxazol-2-yl | 3-pyridinyl NH, triazol-5-yl
53 don 31712,4-tr1azol-5- 2-aminometylphenyl | 4-OH guanidino
54 | d6i |2-pyridinyl 3-aminometylphenyl 12\1_52(0)_ NH-iPr
- 4- .
55 | don | 2-pyridinyl hydroxymetylphenyl 4-OH NH-iPr
5-flopyridin-2- | 4-
56| don yl hydroxymetylphenyl 4-OH NH;
57 d6i | 1,3-oxazol-2-yl | 4-hydroxyphenyl I%I_ISEO)- NH-iPr
58 | doi | 1,3-oxazol-2-y1 | 3-pyridinyl 2-CO- 15 | NH-iPr
NH2
59 | ddi | 1,3-oxazol-2-yl | 4-aminophenyl 2-C(0)- NH-iPr
NH2
60 |doi | 1,3-oxazol-2-yl | 4-ureidophenyl 12\]'1350)' NH-iPr
61 | don | 5-flopyridin-2- | 4- 4-OH NH-iPr
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yl hydroxymetylphenyl
3,5-
62 | don | diflopyridin-2- | 3-pyridinyl 4-OH 2 | NH-iPr
yl
~. | S-flopyridin-2- 1 2-C(0)- .
63 | doi yl 3-pyridinyl NH, 2 | NH-iPr
4- 2-C(0)- ;
64 | don | 1,3-oxazol-2-yl hydroxymetylphenyl | NH, 2 | NH-iPr
65 |doi | 1,3-oxazol-2-yl | 3-carbamoylphenyl Iz\IﬁEO)- 2 | NH-iPr
~. | S-flopyridin-2- 2-C(O)- .
66 | doi yl 2-carbamoylphenyl NH, 2 | NH-iPr

67 doi | 1,3-oxazol-2-yl | 3-carbamoylphenyl |4-OH 2 | NH-iPr

5-flopyridin-2-

68 | doi yl 3-carbamoylphenyl | 4-OH 2 | NH-iPr
N - 4- .

69 | doi | 2-pyridinyl hydroxymetylpheny] 4-OH 2 | NH-iPr
N 4- : .

70 | doi | 1,3-oxazol-2-yl hydroxymetylphenyl 4-OH 2 | NH-iPr

Céc hop chit ¢ cong thie (I) ¢6 thé dugc didu ché bang cac phuong phap da
biét trong linh vuc nay hodc cdc phuong phap duoc mé ta trong ban mo ta. Vi du 1-5

sau ddy mo ta chi tiét vé viéc diéu ché cac hop chat 1-70 trén thyc 8.

Ban md ta cling boc 16 cac dugc phém chtra lugng hitu hiéu diéu tri cta it nhét
mdt (vi du, hai hogic nhiéu) peptit d6i khang CGRP duoc mo ta trong ban md ta (tic 1a,
céc hop chét ¢ cong thie (I)) hodc mudi duge dung ctia ching 1am thanh phan hoat
tinh, cling nhu it nhét mot chit mang (vi duy, td dugc hodc chét pha lodng) dugc dung.
Vi du vé cac mubi duge dung bao gém mudi cdng axit, vi du, mubi diéu ché duoc
bang phan mg véi céc axit hydrohalogen (nhu axit clohydric hodc axit bromhydric),
c4c axit vo co (nhu axit sulfuric, axit phosphoric va axit nitric), va cdc axit sulfonic
hodc carboxylic béo, vong béo, thom hodc di vong (nhu axit formic, axit axetic, axit
propionic, axit sucxinic, axit glycolic, axit lactic, axit malic, axit tartaric, axit Xitric,
axit benzoic, axit ascorbic, axit maleic, axit hydroxymaleic, axit pyruvic, axit p-

hydroxybenzoic, axit embonic, axit metansulphonic, axit etansulphonic, axit
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hydroxyetansulphonic, — axit  halobenzensulphonic,  axit ftrifloaxetic,  axit

triflometansulphonic, axit toluensulphonic, va axit naphtalensulphonic).

Chét mang trong dugc phdm phai “chip nhén duoc” theo nghia 1a nd tuwong
thich v&i thanh phan hoat tinh trong dugc phim (va t6t hon 14 c6 kha ning 4n dinh
thanh phan hoat tinh) va khéng c6 hai cho déi tuong cin diéu tri. Mot hogc nhiéu tic
nhan hoa tan ¢6 thé duoc st dung 1a chit mang duoc d& phan phdi peptit d6i khéng
CGRP ¢6 hoat tinh. Vi du vé cac chét mang khac bao gém silic oxit keo, magie stearat,

xenluloza, natri lauryl sulfat, va D&C Yellow # 10.

Duoc phdm duge md ta trong ban md ta ¢d thé tly y chira it nhét mot chat phu
tro khac dugc chon tr chét gay 14, chét két dinh, chit 1am tron, chét tao huong vi, chét
bdo quan, chit tao mau va hén hop bt ky cta ching. Vi du vé céc chét phu trg nhu
vdy va cac chét phu trg khac cé thé xem trong “Handbook of Pharmaceutical
Excipients”; Ed. A.H. Kibbe, 3rd Ed., American Pharmaceutical Association, USA
and Pharmaceutical Press UK, 2000.

Duoc pham dugc mo ta trong ban md ta ¢ thé duoc bao ché dé dung ngoai
duong tiéu héa, dudong miéng, khu tri, duong mili, dudng truc trang, trong ma, hoac
duéi ludi hodc dé dung qua duong ho hép, vi du, & dang sol khi hodc bot min treo
trong khong khi. Thuat ngft “ngoai dudng tiéu hda” nhur duge st dung trong ban mo ta
chi viéc tiém duéi da, trong da, trong tinh mach, trong co, trong khép, trong dong
mach, trong bao hoat dich, trong xuong tc, trong vo, trong thuong ton, trong mang
bung, trong mit, trong tai, hodc trong so, cling nhu k§ thuét truyén bét ky thich hop.
Theo mdt sd phuong an, duoc phém 6 thé & dang vién nén, vién nang, bot, vi hat, bt

min, xi r6, huyén pht, dung dich, dang phun mili, miéng din qua da hodc vién dan.

Theo mot sd phuong an, duoc phém duoc md ta trong ban mo ta co thé chtra
peptit d6i khang CGRP dugc md ta trong ban mé td ma duge hoa tan trong dung dich
nudc. Chéng han, duoc phrflm ¢ thé chra dung dich nuéc natri clorua (vi du, chira
0,9% trong luong natri clorua) d& 1am chét pha loang.

Ngoai ra, ban md ta bdc 16 phuong phap st dung peptit d6i khdang CGRP nhu
mb ta trén day dé didu tri chémg dau nira du hodc dé san xuit thude cho viée diéu tri
nay. Phuong phép c6 thé bao gdm viéc cho bénh nhan can diéu tri st dung lugng hitu

hiéu duoc phém duge mé ta trong ban md ta. “Luong hitu hiéu” chi lugng duge phém
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can dé tao ra tac dung diéu tri trén dbi tuong duoc diéu tri. Liéu hitu héu s& thay doi,
nhu nguodi co hiéu biét trung binh vé linh vuc nay da biét, tuy thudc vao loai bénh
duoc didu tri, dudng ding, viée st dung té duoc, va kha ning ding dong thoi véi cac

phép didu tri khac.

Nhu duge sit dung trong ban md ta, thuat ngft “sy didu tri”, “didu tri”, va “viée
diéu tri” dung dé chi viée dao nguoc, lam thuyén gidm, lam chim su khoi phat cta,
hodc viéc tc ché su tién trién ctia ching dau nira d4u hodc mét hodc nhiéu triéu ching
cta nd, nhu duoc md ta & day. Theo mot s6 phuong an, viéc didu tri ¢6 thé duoc thuc
hién sau khi mot hodc nhiéu triéu chimg da phat trién. Theo cac phuong an khac, viée
didu tri ¢6 thé duge thuc hién khi khéng c6 triéu chimg. Vi du, viéc didu tri c6 thé
duoc thuc hién dbi voi cac c4 thé d& bj mac bénh trude khi khoi phat cac tri¢u chimg
(chéng han, dua trén tién st cla triéu chimg va/hodc dua trén cc yéu tb di truyén hoac
cac yéu td man cam khac). Viée didu tri cling c6 thé duoc tiép tuc sau khi cac triéu

chiing dugc giai quyét, vi du dé ngin ngira hodc lam cham sy tai phat cta ching.

Liéu thong thuong cla peptit d6i khang CGRP dugc md ta trong ban md ta cb
thé thay dbi trong khoang rong va s& phu thudc vao cac yéu t6 khéc nhau nhu nhu cau
riéng ctia mdi bénh nhin va duong dung. Vi du vé céc lidu hing ngay (ching han,
ding dudi da) c6 thé 1a it nhit khoang 0,5 mg (vi du, it nhat khoang 1 mg, it nhét
khoang 5 mg, it nhét khoang 10 mg, hodc it nhat khoang 15 mg) va/hoic nhidu nhét
khoang 100 mg (vi du, nhiéu nhit khoang 75 mg, nhiéu nhat khoang 50 mg, nhidu nhét
khoang 20 mg, hodc nhidu nhit khoang 15 mg) peptit d61 khang CGRP. Ngudi ¢6 hiéu
biét vé linh vuc nay hoic bac si didu tri ¢6 thé xem xét cac thay dbi thich hop dbi voi
khoéang lidu nay va thuc hién diéu chinh cho phii hgp véi tinh trang thuc té.

Theo mdt sb phuong an, duoc phém dugc mo ta trong ban mo ta cd thé duogc ding
mot 1an mdt ngay. Theo mdt sd phuong an, dugc phém ¢6 thé duge ding nhiéu hon mot
1an mdi ngay (vi duy, hai 1An mot ngay, ba 1An mét ngay, hodc bdn 14n mot ngay).

Noi dung ctua tht ca cac cong bd duge vién dan trong ban mé ta (vi du, béng
sang ché, cong bd don sang ché, va bao bao) duoc két hop & day b%mg céach vién din
dén toan bo noi dung clia ching.

Céc vi du sau day nham muc dich minh hoa va khong dy dinh dé gidi han sang

che.
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Vi du thwce hién sang ché
Céac phuong phap téng hop chung
1. Cac din xuét axit amin

Cac din xuit axit amin dugc mua tir nhitng nha cung cap thuong mai (nhu
Aapptec, Chem Impex International, EMD Millipore, PPL, PepTech va peptits
International), trir Fmoc-Orn(iPr,Boc)-OH. Fmoc-Orn(iPr,Boc)-OH duge diéu ché nhu

sau:

50,0 g (105,8 mmol) Fmoc-Om(Boc)-OH dugc hoa tan trong 100 mL
diclometan (DCM). Sau d6 100 mL axit trifloaxetic (TFA) duogc bd sung vao. Hon hop
phén Ung duoc khudy tir trong 1 gi¢r va dung méi dugc lam bay hoi. Pé loai bd TFA
du, phan cin dugc hoan nguyén trong DCM va lam bay hoi vai lan. Phan can dau
dugc hoa tan trong 400 mL. MeOH va 100 mL axeton, tiép theo 1a 30 mL axit axetic.
Hdn hop phan tmg duge khuéy ménh liét va 120,0 g (0,57 mol, 5,4 duong luong)
NaBH(OAc)3 rén duge bd sung vao theo cic phén 10 g dén khi Fmoc-Orn-OH duoc
tiéu thu (khoang 2 gid, kiém tra bang HPLC phan tich). Sau d6, dung méi dugc lam
bay hoi va phén can ran thu duoc duge st dung & bude tiép theo ma khong can tinh

ché.

Phan can thu duoc & budce trude duge hoa tan trong 100 mL nude va do pH cua
dung dich duoc didu chinh dén khoang 9,5 bing Na;COs rén. Sau d6, 100 mL t-BuOH
duoc bd sung vao dung dich phan tng cd khudy tir. Boc2O (60,0 g, 275 mmol, 2,6
duong luong) trong 100 mL t-BuOH sau d6 duge bd sung vao timg phén trong vong
10 gio. Do pH cua hdn hop phan tmg duge duy tri ¢ khodng 9,5 bang cach bd sung
NaxCOs3 (dung dich nudce) bao hoa. Sau khi phan Boc,O cudi cing duoc bd sung, hon
hop phan ng dugc khudy trong 9 gid nita. Hon hop phan tng dugc pha loang bang 1
L nudc va chiét bang 2 x 200 mL hexan. Pha nu6c duoc axit hoa bang HCI 2M va san
phém duge chiét bing dietyl ete (3 x 300 mL). Céc phan chiét hitu co két hop duoce ra
k§ bing HCI 2M (3 x 200 mL) v& nudc, va sau d6 lam kho bang MgSO4 khan. Téc
nhan lam khé duoc loc ra va dung mdi duge lam bay hoi. Phan can rin thu duoc duoc
Xt 1y bang ete dau mo, gan va lam khd trong chén khong. San phim két tinh dugc hoa
tan trong 200 mL t-BuOH va dong kh6. Thu duoc 41,8 g (84 mmol, hidu suit 79,5%)

dAn xuit déng khd.

-17-



31009

2. Téng hop peptit

Céc nhua dugc mua tir nha cung cép thuwong mai (vi du, PCAS BioMatrix Inc.
va EMD Millipore). Cac axit carboxylic d& dwa nhém axyl vao dau tan cing N mua
duge tir hing AstaTech, ChemBridge Corp. Frontier Scientific, J&W Pharmalab,
Oakwood Products and TCI America. T4t ca céc chat phan ting, héo chit va dung moi

khac dugc mua tir hang Sigma-Aldrich va VWR.

Céc hop chit duoc md ta trong ban md ta duge tdng hop bang cac phuong phap
chuén trong hoa hoc peptit pha ran bang cach sir dung phuwong phap Fmoc. Cac peptit
nay duoc lip ghép thti cong hodc tu dong bing thiét bi tong hop peptit Tribute (Protein
Technologies Inc., Tucson, Arizona) hodc thiét bi tong hop peptit Applied Biosystems
433 A, hodc bang cach két hop téng hop tht cong va tu dong.

Phuong phap HPLC diéu ché duoc thuc hién trén hé Waters Prep LC System
bing cot PrepPack Delta-Pack C18, 3004, 15 pm, 47 x 300 mm véi téc do dong 100
mL/phut va/hodc trén c6t Phenomenex Luna C18, 1004, 5 um, 30 x 100 mm véi tbe
d6 dong 40 mL/phut. Phuong phap HPLC phan tich ddo pha dugc thuc hién trén hé
thong sic ky long Agilent Technologies 1200rr Series bang cot Agilent Zorbax C18,
1,8 pm, 4,6 x 110 mm véi tbc d6 1,5 mL/phit. Cac phép phan tich hop cht cudi dugc
thuc hién trén hé thdng sic ky Agilent Technologies 1200 Series bing phuong phap
HPLC d4o pha trén cdt Phenomenex Gemini 110A C18, 3 um, 2 x 150 mm voéi tde do
dong 0,3 mL/phtt. Phd khéi duoc ghi trén may phdi khéi phy dién tir MAT Finnigan
LCQ. Tru khi duoc khéng dinh khéc, tit ca cac phan tmg duge thyc hién & nhiét do
trong phong. Céc tai liéu tham khdo sau ddy cung cp tiép cac huéng dan vé thiét lap
tht nghiém chung, cling nhu vé sur kha dung ctia cdc nguyén liéu va chét phan tng ban
dAu: 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., 20d 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;
vd Chang and White P.D., ‘Fmoc Solid Phase Peptide Synthesis: a Practical
Approach’, Oxford University Press, Oxford, 2000.
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Céc nhém bo vé sau day dugce st dung dé bao vé& cac nhém chirc mach bén axit
amin: Pbf (2,2,4,6,7-pentametyldihydrobenzofuran-5-sulfonyl) cho Arg; tBu (t-butyl)
cho Tyr va Asp; Boc (t-butoxycarbonyl) cho Dab, Orn, Orn(iPr) va Lys; va Trt (trityl)
cho Cys.

Viée két hop céc axit amin dugc bao vé béng Fmoc trén thiét bi téng hop
Tribute duge thuc hién bé“lng HBTU/NMM trong DMF trir cac dAn xuét xystein dugc
két hop véi DIC/HOBt trong DMF. Céc chu ky don 30-60 phut 5 1an du céc axit amin
duogc bao vé bé“lng Fmoc d3 hoat hoa dugc st dung trong qué trinh téng hop. Viéc loai
bé nhém bao vé Fmoc duoc kiém tra bang UV. Tién hanh rira nhya peptit nhidu lan
(1én dn 10 14n, néu cAn) mdi 14n 2 phut bang 20% piperidin trong DMF.

Céc quy trinh chu ky do hing Applied Biosystems dua ra dugc st dung trén
thiét bi tdng hop 433A. Céc phép két hop duoc thuc hién bang HATU/DIPEA hodc
DIC/HOBt trong DMF/NMP. Cac phép két hop don trong thoi gian 35-50 v6i 4 1an du
c4c axit amin dugc bao vé bﬁng Fmoc d3 hoat hoa dugc st dung. Viéc loai bé6 nhém
bao vé€ Fmoc dugc kiém tra béng UV va dugc thuc hién béng mot 14n rira trong 20

phut bing 20% piperidin/NMP.

Viée két hop thong qua DIC/HOB trong DMF duoc sir dung ddi voi tat ca cac
axit amin theo cach thu cdng. Céc chu ky don dai it nhét 2 gid véi 3 lan du cac axit
amin duoc bao vé bang Fmoc di hoat héa dugc sit dung trong qua trinh tbng hop. Su
hoan thanh phan ing két hop dugc danh gid bang phép thir nihidrin (Kaiser). Viéc loai
bd nhém bao vé Fmoc dugce thuc hién béng c4ch rira nhua peptit mot 1an trong 30 phut

bang 20% piperidin trong DMF.

Khi hoan thanh viéc tdng hop peptit, cac nhua peptit dugc rira bang DCM va
lam khd trong chin khong. Cac nhya nay duoc xu ly bang TFA chtta lugng H2O thay
d6i (khdng qua 10%) va diisopropylsilan (TIS; khong qué 4%) trong 2 gio dé loai bo
cac nhom bao vé mach bén bang cach phan c&t ddng thoi peptit khoi nhya. Cac peptit
duoc loc, két tha béng dietyl ete va gan. Pé thu dugc cac peptit voi cAu disulfua, chit
két tha dugce hoa tan trong TFA hodc AcOH nguyén chit va dung dich nay sau d6
duoc rét vao 10 % axetonitril trong nuée. Trong mot s6 trudong hop, bd sung thém mot
luong axetonitril dé hoa tan chét nén. Peptit thing duoc oxy héa bang 1> 0,IM trong

MeOH hodc AcOH. Dung dich chét oxy héa duoc bd sung ting giot dén khi c6 mau
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vang khong ddi. Tot du duoc khir béng axit ascorbic. Sau d6, d6 pH duoc diéu chinh
dén khoang 4 béng amoniac dic. Dung dich thu dugc duoc tai truc tiép 1én cot HPLC

didu ché va giai hip bang gradien thanh phén B dugc thé hién trong bang 3 sau day.

M3i peptit thd duoc tinh ché bang dung dich d&&m T duoc thé hién trong bang 3.
Céc phan doan c6 @b tinh khiét trén 90%, duge x4c dinh bing phuong phap HPLC
phan tich déo pha, dugc gép chung va tai lai lén cot va giai hép bang dung dich dém T
dé tao ra mudi trifloaxetat. Trong mot s6 trudng hop, thuc hién tinh ché tiép bﬁng dung
dich dém C duogc thé hién trong bang 3. Dé thu duoc mudi hydroclorua, cac phan doan
tir nhiing lan chay b%mg dung dich dém T hozc C duoc tai lai 1én cot va cot nay duge
rira bang 3-5 thé tich natri clorua 0,1M trong Hel ImM. San phim cudi duoc giai hép
bang dung dich d&m H dugc thé hién trén bang 3. Cc phan doan duoc gop chung va
dong khd. Cac hop chat dugc didu ché nhu vay thudng duge phat hién 1a tinh khiét it
nhat khoang 90%.

Bang 3. C4c ché phdm dém HPLC dicu ché

DPém Thanh phan A Thanh phin B

C 0,25 M Trietylamoni 60% axetonitril, 40% thanh phﬁn
Perclorat, pH 2,3 A

T 0,1% axit trifloaxetic (TFA) 60% axetonitril, 0,1% TFA

H 1 mM HCI 60% axetonitril, 1 mM HCI

Quy trinh téng hop cac hop chét vi du c6 cong thire (I) nht dinh duge md ta

trong ban mé ta dugc dua ra sau day.
Vi du 1: Téng hop hop chit 30

Peptit duge lap ghép thi cong bat dau tir 3,0 g (1,95 mmol) nhwa MBHA amit
Fmoc-Rink (EMD Millipore, s6 danh muc 855003, 0,65 mmol/g). St dung cic phan
{mg két hop thong qua DIC/HOBt trong DMF. Céc chu ky don dai it nhét 2 gior v6i 3
14n du céc axit amin duoc bao vé béng Fmoc d3 hoat hoa duoc st dung trong qué trinh
t8ng hop. Sw hoan thanh phan tng két hop duge d4nh gia bang phép thir nihidrin. Viée
loai bd nhém bao vé Fmoc dugc thuc hién bing c4ch rira nhua peptit mot lan trong 30
phut bang 20% piperidin trong DMF. Cac dAn xuét axit amin sau dugc dung dé lap
ghép peptit lién két nhua: Fmoc-3Pal-OH, Fmoc-Cys(Trt)-OH, Fmoc-Phe-OH, Fmoc-
Pro-OH, Fmoc-Gly-OH, Fmoc-Val-OH, Fmoc-Asp(tBu)-OH, Fmoc-Orn(iPr,Boc)-OH,
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Fmoc-Cys(Trt)-OH, Fmoc-Phe(2-Cbm)-OH va Fmoc-D-Val-OH. Sau khi manh peptit
1-11 duoc lép ghép, nhua dugc bit dAu bang axit oxazol-2-carboxylic/DIC/HOBt (4
duong luong), rua k¥ bang DCM va lam khd trong chan khéng. Peptit thang thd dugc
phén cht khoi nhya bing 50 mL TFA/H,O/TIS 96:2:2 (thé tich/thé tich/thé tich) trong
2 gid. Sau khi dung méi dugc 1am bay hoi, peptit thd dugc két tia bang dietyl ete va
gan. Chat két tia duoc hoa tan trong 1L dung dich nudc TFA 1% va oxy hoa béng
0,1M I/MeOH. Dung dich chét oxy hoa duoc bb sung timg giot dén khi c6 mau vang
khoéng ddi. Tot du duoc khir bé'lng axit ascorbic ran. Sau d6, 6 pH dugc didu chinh dén
khoang 4 b%lng amoniac dic. Dung dich thu dugc duoc tai truc tiép 1én c6t HPLC didu
ché va tinh ché bing dém T. Cac phan doan véi do tinh khiét >90%, dugc xac dinh
bing phuong phap HPLC phan tich dao pha, dwoc gép chung va tai lai 1én cot. Cot
duoc can bing bang HCI 1 mM, rira bang 3 thé tich NaCl 0,1 mM trong HCl 1 mM va
hop chét dugc gidi hip bing dém H dé tao ra mudi hydroclorua. Cac phan doan dugc
g6p chung va déng khé. Thu duge 1009,8 mg (0,63 mmol, tong s6 32,3% tinh theo
ham luong peptit 89,6%) bdt peptit mau trang (hop chat 30).

D6 tinh khiét clia san pham duge xac dinh bang HPLC phan tich 1a 90,7%. Dit

liéu MS quan sét va tinh toan dugc (ttre 1a, M+H) dugc dua ra trong bang 4 sau day.
Vi du 2: Téng hop hop chat 40

Viéc tdng hop pha ran peptit ndy dugc thuc hién trén thiét bi tbng hop peptit
Tribute bing ké hoach Fmoc. Nhya ban dau 1a 0,23 g (0,15 mmol) nhua Rink Amide
MBHA (EMD Millipore, s& danh muc 855003, 100-200 mesh, 0,65 mmol/g). Stir dung
céc phan ung két hop thong qua DIC/HOBt trong DMF dbi voi tht ca cac axit amin trix
axit oxazol-2-carboxylic & dau tin ding N can ¢6 phuong phap két hop HBTU/NMM.
Céc chu ky don 2 gio vé1 3 1an du c4c axit amin dugc béo vé bing Fmoc da hoat hoa
duoc stir dung trong qua trinh tbng hop. Nhém bao vé Fmoc dugc loai bd bang cach xir
Iy bang 20% piperidin trong DMF, 1 x 5 phut va 1 x 25 phut. Céc dan xuit axit amin
sau duoc dung lién tiép dé lap ghép peptit lién két nhua: Fmoc-3Pal-OH, Fmoc-
Cys(Trt)-OH, Fmoc-3Pal-OH, Fmoc-Pro-OH, Fmoc-Gly-OH, Fmoc-Val-OH, Fmoc-
Asp(tBu)-OH, Fmoc-Orn(iPr,Boc)-OH, Fmoc-Cys(Trt)-OH, Fmoc-Phe(2-Cbm)-OH
vi Fmoc-D-Val-OH. Nhém axyl du tin cing N duoc dua vao bang céch xir Iy manh
peptit lién két nhua (1-11) bang hdn hop dd hoat héa trudc chira axit oxazol-2-
carboxylic (0,5 mmol), HBTU (0,5 mmol), va DIEA (1,0 mmol) trong DMF trong 4
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gi¢. Nhua peptit da l4p ghép cubi duoc rira bang DCM va lam khé trong chan khoéng.
Peptit thing thé duoc phan cht khoi nhya bing 25 mL TFA/HO/TIS (94:3:3, thé
tich/thé tich/thé tich) trong 2,5 gid. Dung m6i duoc lam bay hoi trong chan khong va
peptit tho dugc két tha bang dietyl ete. Chét két tta dugc thu gom bang cach loc va sau
d6 hoa tan trong 400 mL TFA 0,1% trong ACN 5% va oxy héa bang 0,1M L/AcOH.
Dung dich chét iot dugc bd sung timg giot dén khi c¢6 mau vang khong ddi. Tot du
duoc khir bﬁng dung dich axit ascorbic bdo hoa trong nuéc. Dung dich thu dugc duogc
tai truc tiép 1én cot HPLC diéu ché va tinh ché bang dém T. Cac phan doan véi d tinh
khiét >90%, duoc xac dinh bang phuong phiap HPLC phén tich ddo pha, duge gép
chung va dong kho bing thiét bi dong khd. Thu dugc 80,2 mg (45,0 pmol, higu suat
tdng 30% tinh theo ham lugng peptit udc tinh 80%) bot peptit mau trang (hop chit 40).

D6 tinh khiét clia san phim duge xac dinh bang HPLC phan tich 1a 96,8%. Dit
liéu MS quan st va tinh toan duoc (tic 1a, M+H) duoc dua ra trong bang 4 sau day.

Vi du 3: Téng hop hop chit 62

Peptit nay dugc lap ghép thu cong b4t du tir 3,0 g (1,77 mmol) nhua amit
MBHA Rink (Novabiochem, s6 danh muc 8.55003, 0,59 mmol/g), béng SPPS nhiét do
cao (75°C, bé nuée Lauda E100, binh phan tmg SPPS 50 mL c6 bao 6n nhiét). Cac
chu ky don dai it nhét 15 phit v6i khong qué 4 1an du cae axit amin dugc bao vé bang
Fmoc d& hoa héa (HOBt, DIC, khéng hoat hoa trude Fmoc-Orn(iPr,Boc)-OH) dugc st
dung trong qua trinh téng hop. Nhom bao vé Fmoc dugc loai bd béng 2 14n rira nhua
peptit mdi 1dn 5 phut bang 25% piperidin trong DMF. Cac dAn xuit axit amin sau dugc
dung dé 1ap ghép peptit lién két nhwa: Fmoc-3Pal-OH, Fmoc-Cys(Trt)-OH, Fmoc-Phe-
OH, Fmoc-Pro-OH, Fmoc-Gly-OH, Fmoc-Val-OH, Fmoc-Asp(tBu)-OH, Fmoc-
Orn(iPr,Boc)-OH, Fmoc-Cys(Trt)-OH, va Fmoc-D-Val-OH. Sau khi manh peptit 1-11
duoc lé&p ghép, nhya dugc bit diu bang axit 3,5-diflopicolinic/ HATU/DIPEA (4 duong
luong), rira k¥ bang MeOH, va lam kho trong chan khong. Peptit thing thé dugc phan
o4t khoi nhua bing 75 mL TFA/H>0/TIS 96:2:2 (thé tich/thé tich/thé tich) trong 2 gio.
Sau khi dung mdi duoc lam bay hoi, peptit thd duoc két tia bang dietyl ete va gan.
Chét két tha dugc hoa tan trong 1L MeCN 10% trong dung dich nuéc TFA 0,5% va
oxy hoa bang 0,05M L/AcOH. Dung dich chét oxy hoa dugc bd sung timg giot dén khi
¢6 mau vang khong doi. Tot du duoc khir bang axit ascorbic 1M. Dung dich thu duoc

duoc tai truc tip 1én c6t HPLC didu ché va tinh ché bing dém T cai bién (thanh phan
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A: 0,01% TFA, thanh phin B: 95% axetonitril trong 0,01% TFA). Céc phan doan véi
d6 tinh khiét >95%, x4c dinh bang phuong phiap HPLC phan tich ddo pha, duoc gop
chung va tai lai 1én cot. Cot duoce cAn bang bang HCI 1 mM, rira bang 3 thé tich NaCl
0,1 mM trong HC1 1 mM va sau d6 hop chét duoc giai hép béng dém H d8 tao ra mudi
hydroclorua. C4c phan doan dugc gép chung va déng khé. Thu duoc 583 mg (0,63
mmol, tdng s& 20% tinh theo ham luong peptit 87,3% va do tinh khiét 98,8%) bot
peptit mau tring (hop chat 62).

Do tinh khiét ctia san phdm dugc x4c dinh bang HPLC phan tich 1a 98,8%. Dit

liéu MS quan sat va tinh toén duge (tic la, M+H) dugc dua ra trong bang 4 sau day.
Vi du 4: Téng hop hop chit 65

Hop chét nay dugc lap ghép trén pha rén bang cach két hop tong hop thi cong
va tu dong. Dau tién, tripeptit dAu tan cing C duogc tong hop thi cong bat dautr 7,3 g
(3,5 mmol) nhya Fmoc-Rink amit Chem Matrix (Biotage, s6 danh muc 7-600-1310-
25, 0,48 mmol/g). Cac phan Ung két hop qua HATU/DIPEA trong DMF dugc ding
cho 3Pal va Phe(3-Cbm), va phan ung két hop qua DIC/HOBt trong DMF dugc dung
cho Cys. Céc chu ky don dai it nhit 2 gié v6i 3 1an du cac axit amin duoc bao vé bang
Fmoc di hoat héa dugc st dung trong qua trinh tbng hop. Sw hoan thanh phén ung két
hop dugc danh gia bz‘?mg phép thir nihidrin. Loai bé nhém bao vé€ Fmoc béng 30%
piperidin trong DMF bang hai 14n rira 1an luot trong 5 va 25 phut. Céac dan xuét axit
amin sau duoc ding dé lip ghép peptit lién két nhwra: Fmoc-3Pal-OH, Fmoc-Cys(Trt)-
OH va Fmoc-Phe(3-Cbm)-OH. Viéc téng hop duoc tiép tuc trén thiét bi téng hop
433A Synthesizer véi mot phin tam (0,44 mmol) lugng nhua. Céc phan tng két hop
qua HATU/DIPEA hodc DIC/HOBt (cho Cys) trong NMP/DMF duge st dung. Cac
chu ky don dai it nhat 30 phat vé6i 5 14n du céc axit amin duge bao vé bing Fmoc da
hoat hda duoc str dung trong qua trinh téng hop. Viéc loai bd nhém bao vé Fmoc dugc
thuc hién bang cach rira nhua peptit mot lan trong 30 phat bang 20% piperidin trong
NMP. Cac din xuét axit amin sau dudc ding dé hoan thién viéc lip ghép peptit lién
két nhua: Fmoc-Dhp-OH, Fmoc-Gly-OH, Fmoc-Val-OH, Fmoc-Asp(tBu)-OH, Fmoc-
Orn(iPr,Boc)-OH, Fmoc-Cys(Trt)-OH, Fmoc-Phe(2-Cbm)-OH va Fmoc-D-Val-OH.
Sau khi manh peptit 1-11 dugc lip ghép, nhua duge bit dAu thi cong bang axit oxazol-
2-carboxylic/HATU/DIPEA (4 duong lugng), rua ky bang DCM va lam khd trong
chan khong. Peptit thing thd dugc phén cit khdi nhya bang 50 mL TFA/H>O/TIS
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90:8:2 (thé tich/thé tich/thé tich) trong 2 gid. Dung mdi dugc lam bay hoi va peptit thd
duoc két tua bing MTBA, ly tdm va gan. Chét két tha dugc hoa tan trong 15 mL
AcOH va rét vao 250 mL dung dich nude axetonitril 10% (thé tich/thé tich) va oxy
héa bang 0,1M I/MeOH. Dung dich chét oxy hoa duoc bd sung timg giot dén khi ¢6
mau vang khong dbi. Tot du duge khir bang axit ascorbic ran. Sau d6, @6 pH duoc didu
chinh dn khoang 4 béng amoniac dic. Dung dich thu duoc dugce tai truc tiép Ién cot
HPLC didu ché va tinh ché bing dém T (xem bang sau). Cac phan doan véi do tinh
Kkhiét >90%, xac dinh bang phuong phdp HPLC phan tich dao pha, duge gbp chung va
dong khd. Thu duoc 116,2 mg (0,06 mmol, tong s 14,1% tinh theo ham luong peptit
78,5%) bdt peptit mau tring (hop chit 65).

D6 tinh khiét clia san pham duoc xéc dinh bang phuong phap HPLC phan tich
12 98,3%. Dit liéu MS quan st va tinh toan dugc (tirc 1a, M+H) duoc dua ra trong
bang 4 sau day.
Vidu 5: Téng hop cac hgp chit 1-29, 31-39, 41-61, 63, 64, va 66-70

Céc hop chét 1-29, 31-39, 41-61, 63, 64, vi 66-70 dugc téng hop bing phuong
phap dugc mb ta trong cac vi du 1-4.

Dit liéu MS quan sat va tinh todn duoc (tic la, M+H) cta cac hop chét 1-70
duogc tdng hop trong bang 4 sau day.

Bang 4

Hop M+H theo | M+H quan
chat so | tinh toan sat dwoe
1 1425,6 1425.6

2 1426,6 1426,6

3 1408,6 1408.6

4 1423,6 1423,5

5 1454,6 1454,6

6 1398,5 1398,5

7 1371,5 1371,5

8 1408,6 1408,8

9 1394,6 1394,7
10 1628,7 1628.9
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11 1398.,6 1398,8
12 1384.,6 1384,7
13 1571,7 1571,8
14 1426,6 1426,7
15 1452,6 1452,7
16 1409,6 1409,7
17 1426,6 1426,7
18 1426,6 1426,7
19 1436,6 1436,7
20 1454,6 1454,6
21 1450,6 1450,6
22 1452,6 1452,7
23 1452.,6 1452,7
24 1422,6 1422,7
25 1396,6 1396,7
26 1433,6 1433,7
27 1448.6 1488,7
28 1422.6 1422,8
29 1414,6 1414,7
30 1425,6 1425,7
31 1463,6 1463,8
32 1480,6 1480,7
33 1414,5 1414,7
34 1422,6 14227
35 1444.6 14447
36 1423.,6 1423,6
37 1397,6 1397,7
38 1452,6 1452,6
39 1454,6 1454,6
40 1426.,6 1426,5
41 1440,6 1440,6
42 1452,6 1452,5
43 1452,6 1452,6 J
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44 1512,7 1512,7
45 1523,7 1523,8
46 1412,6 1412,7
47 13976 1397,6
48 1412,6 1412,7
49 1396,6 1396,6
50 1453,6 1453,6
51 1442,6 1442,6
52 1466,6 1466,6
53 1441,6 1441,8
54 1462,6 1462,7
55 1438.6 1438,8
56 1414,6 1414,9
57 1439,6 1439,8
58 1424.6 1424,7
59 1438.6 1438,9
60 1481,6 1481,7
61 1456,6 1456,7
62 1444.6 1444,7
63 1481,6 1481,6
64 1455.6 1455,6
65 1466,6 1466,7
66 1494.6 1494,7
67 1439,6 1439,6
68 1467.6 1467,7
69 1436.6 1436,7
70 1426,6 1426,5

Vi du 6: Hoat tinh d6i khang thu thé CGRP do dugc bing phép thir cAMP

Céc chét chu van thu thé CGRP 1am ting lugng adenosin mono-phosphat vong
(cAMP) ndi bao. Céc chit d6i khang thu thé CGRP c6 thé 1am giam tic dung chi van.
Hoat tinh dbi khdng dugc danh gia bang cach x4c dinh lugng adenosin mono-phosphat
vong (cAMP) bing cach sir dung dong & bao biéu hién én dinh thu thé hCGRP
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(GeneBLAzer® CALCRL:RAMP1-CRE-bla Freestyle™ 293F, Invitrogen). Cac té
bao bidu hién thu thé hCGRP duoc giit trong moi truong DMEM c6 ndng do glucoza
cao véi GlutaMAX™ chita 10% (thé tich/thé tich) FBS, 0,1 mM NEAA, 25 mM
HEPES, 5 ug/ml Blasticidin, 100 ug/ml Hygromycin, va 400 ug/ml Geneticin & 37°C
trong 5% CO> trong khi quyén da lam 4m. D& x4c dinh cAMP, cac té bao dugc rira
mot 1an bing 5 ml PBS 1X, méi trudng git té bao dugc thay bang dém hop chit
((CB): DMEM chtta 0,1% BSA va 0,5 mM IBMX), va céc binh dugc u trong 1 gio &
37°C trong 5% COz trong khi quyén da lam 4m. Céc té bao duoc iy ra khoi binh nudi
cdy bang dém phan ly té bao khong chira enzym va thu vao trong CB. Phan tng duge
thuc hién trong céc dia thé tich nhd mau tréng 384 giéng (Greiner) véi mat do 10000 té
bao/giéng. Cac té bao duge cho tiép xtic v6i ndng do chit d6i khang thay dbi trong 30
phtit v6i sy c6 mit clia chit chi van véi ndng d6 ¢b dinh (aCGRP ngudi). Mic cAMP
duoc xac dinh bﬁng cach str dung phép thu mién dich cAMP canh tranh dua trén
huynh quang phan giai thoi gian ddng nhit (HTRF - homogeneous time resolved
fluorescence) (cAMP Dynamic 2 Kit, Cisbio), theo huéng dAn ca nha san xuét. Ty 1&
gilta cac s6 do huynh quang phén giai thoi gian (RFU) ¢ 665 nm va 615 nm dugc tinh
toan va vi tri lién két don, mé hinh dép mg ndng d6 bdn thong s6: (MIN+((MAX-
MIN)/(1+((EC50/x) Hill)))), duoc sit dung dé thuc hién phan tich hdi quy phi tuyén
tinh, tao ra dudong cong dép ing né)ng d6. Cac thong sb duge bao céo bao gém hiéu luc
d6i khang IC50 (ndng d6 giy ra sy (e ché ban t6i da dap tmg chii van ctia cac hgp chét
d6i khang) va hidu qua (%MPE: ty 18 phin trim so véi hiéu qua tdi da c6 thé cd).

Céac hop chit 1-70 va ba hop chét peptit tham chiéu duge khao sat trong phép
thir trén day. Ba hop chét peptit tham chiéu 1a: (1) Bz(4-F)-D-Val-Tyr-c(Cys-Agp-
Asp-Val-Gly-Pro-Phe-Cys)-3Pal-NH (“hop chét tham chiéu 17, tire 1a hop chat 36
theo Yan et al., J Pept. Sci. 2011, 17, 383-386), (2) Bz-D-Val-Tyr-c(Cys-Dpr-Asp-
Val-Gly-Pro-Phe-Cys)-3Pal-NH, (“hop chit tham chiéu 27, titc 1a hop chat 33 theo
Yan et al., J. Pept. Sci. 2011, 17, 383-386), va (3) H-Val-Thr-His-Arg-Leu-Ala-Gly-
Leu-Leu-Ser-Arg-Ser-Gly-Gly-Val-Val-Lys-Asn-Asn-Phe-Val-Pro-Thr-Asn-Val-Gly-
Ser-Lys-Ala-Phe-NH; (“hop chét tham chiéu 37, chat ddi khang a-CGRP(8-37)-NHa
nguoi). Két qua duoc tdng hop trén bang 5 sau day.

Nhu duoc thé hién trén bang 5, cac hop chét 1-70 noi chung thé hién luc cai

thién so v&i cac hop chit tham chiéu 1-3.
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Vi du 7: Hoat tinh ddi khang thu thé AM2 do dwgc bing phép thir cAMP

Hoat tinh d6i khéng déi véi thu thé adrenomedullin AM2 dugc x4c dinh b%mg
phuong phéap duge md ta trong vi du 6 trén ddy, vdi cac thay ddi sau. Thay vi céc té
bao GeneBLAzer® CALCRL:RAMPI-CRE-bla Freestyle™ 293F, cac t& bao
GeneBLAzer® CALCRL:RAMP3-CRE-bla Freestyle™ 293F duoc dung dé khao sat
hoat tinh & céc thu th8 hAM2. Chét chu vén 1i adrenomedullin ngudi, thay cho a-
CGRP.

Céc hop chat 1-70 va ba hop chét peptit tham chiéu dugc md ta trong vi du 6
duoc khao sat trong phép thir nay. Két qua duoc tong hop trén bang 5 sau ddy. Trong
bang 5, ty 1& chon loc ctia hCGRP so v6i hAM2 duge tinh dudi dang ICso cia hAM2-R
/ 1Cso cia hCGRP-R.

Nhu dugc thé hién trén bang 5, phan 16n céc hop chit 1-thé hién d¢ chon loc cai

thién v6i thu thé hCGRP so véi thu thd hAM2 so véi cac hop chét tham chiéu 1-3.

Bang 5.
hCGRP-R “hAM2-R
;IIZE Sc;f; I(;SO trung d?;gl?h?ncg IC‘SO trung d?;?ll:hl{glcg Ty lléoghgn
ché sé binh (nM) (/ol))itlfllllng binh (nM) (A;t))itl:lllmg CGRP/AM2
1 0,14 100 52 101 362
2 0,08 100 45 100 555
3 0,12 100 35 101 285
4 -0,17 100 29 113 172
5 0,13 100 26 99 192
6 0,17 100 101 113 612
7 0,13 100 43 100 334
8 0,09 100 30 100 347
9 0,15 100 51 106 351
10 0,19 100 114 107 589
11 0,13 100 25 108 198
12 0,11 100 18 100 172
13 0,10 100 26 100 249

-28-



31009

14 0,12 100 20 100 167
15 0,10 100 58 99 610
16 0,07 100 6,8 101 93
17 0,05 100 7,1 100 148
18 0,16 100 8,1 98 52
19 0,19 100 48 100 248
20 0,18 100 54 100 309
21 0,13 100 33 99 258
22 0,19 100 33 101 175
23 0,05 100 21 100 400
24 0,11 100 128 98 1213
25 0,07 100 78 100 1071
26 0,06 100 38 100 636
27 0,15 100 119 98 765
28 0,07 100 68 99 1031
29 0,09 100 148 98 1699
30 0,11 100 700 98 6628
31 0,12 100 46 100 390
32 0,12 100 61 99 498
33 0,10 100 11 100 117
34 0,14 100 7,9 100 58
35 0,06 100 33 101 580
36 0,17 100 16 101 93
37 0,17 100 379 100 2295
38 0,06 100 87 101 1478
39 0,13 100 275 101 2125
40 0,09 100 980 98 10884
41 0,13 100 1020 97 8075
42 0,14 100 1225 97 9068
43 0,04 100 180 101 4693
44 0,17 100 114 100 668
45 0,18 100 198 98 1082
46 0,15 100 184 99 1189
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47 0,16 100 232 99 1460
48 0,07 100 402 96 5610
49 0,19 100 89 99 461
50 0,18 100 8,1 99 46
51 0,14 100 13 100 92
52 0,15 100 770 97 5203
53 0,11 100 901 98 8130
54 0,17 100 150 99 898
55 0,18 100 137 100 746
56 0,17 100 55 100 328
57 0,12 100 624 99 5225
58 0,18 100 476 99 2588
59 0,17 100 467 99 2770
60 0,12 100 444 100 3759
61 0,10 100 89 100 934
62 0,14 100 85 100 592
63 0,10 101 85 98 848
64 0,12 101 1246 99 10594
65 0,06 101 318 100 5492
66 0,08 101 84 100 1027
67 0,09 101 103 99 1094
68 0,06 101 18 100 300
69 0,13 100 64 100 497
70 0,15 100 107 100 727
thigl’cfjﬁ 020 100 42 98 210
th?ﬂﬁiﬁ ,| 032 100 200 100 387
th?ﬂ:ﬁg ;| 41 100 35 101 9

Céc phuong an khac ndm trong pham vi ciia cac diem yéu cau bao ho sau day.
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YEU CAU BAO HO
1. Hop chit c6 cong thite (I) hodc mudi duge dung ctia né:

2

/Ar3 g/Ar

2 H 3

NH N NH .~
et
0 0 0 o e
0 S

JO;O I o

Art N 0 HN
HN/// O
n N 0
H \/[OL ’>\\ .
N~
NN/ N r

| S
. : H %
,\ =
GU™ R? o=<

OH @,
trong do
m 120, 1,2, 3, 4, hoic 5;
pla0, 1,2, hodc 3;
A 1a lién két cacbon-cacbon don hodc doi;

Ar! 13 aryl hodc heteroaryl 5 hodc 6 canh, mdi nhom nay tly y dugc thé bang
m6t hodc nhidu phin tir thé, mdi phan tir thé doc 14p 1a halogen, nitro, Ci-C4 alkyl, Ci-
C4 hydroxyalkyl, ORa, hodc N(RaRa), trong d6 mdi R, doc 14p 12 H hodc Ci-Cy alkyl
va mdi Ry ddc 1ap 1a H hodc Ci-Cq alkyl;

Ar? 1a aryl hodc heteroaryl 5 hodc 6 canh, mbi nhém nay tuy y dugc thé béng
mot hoac nhiéu phﬁn ttr thé, mbi phﬁn tr thé doc l4ap 1a halogen, xyano, nitro, C1-C4
alkyl, Ci-C4 aminoalkyl, C1-Cs4 hydroxyalkyl, OR, N(RoRp’), C(O)-N(RbRp’), hodc
NH-C(O)-N(RsRp), trong d6 mdi Ry doc 1ap 1a H hodc C1-Cs alkyl va mbi Ry doe 18p
12 H hodc Ci-C4 alkyl;

Ar? 13 aryl hodc heteroaryl 5 hodc 6 canh, mdi nhém nay tuy y duge thé bang
mét hodc nhidu phn tir thé, mdi phan tir thé ddc 14p 1a halogen, Ci-Cas alkyl, Ci-Ca
hydroxyalkyl, OR., hoac N(RcR¢’), trong d6 mdi Re ddc 14p 12 H hodc Ci-Cs alkyl va
mdi Re dde 1ap 1a H hodc Ci-Cs alkyl;
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mbdi R! doc 1ap 1a Ci-Cs alkyl, Ci-C4 aminoalkyl, Ci-Cs hydroxyalkyl, ORa,
hoic C(O)-N(RdR«"), trong d6 mbi Ra doc 1ap 1a H hodc C1-Cs alkyl va mdi Re doc 1ap
l1a H hoac C1-Cs alkyl;

R2 1 -(CH2)n-R, trong d6 n 14 0, 1, 2, hodc 3 va R 1a guanidino, aminoaxyl, Ci-
C4 alkylaminoaxyl, ORe, N(ReRe'), NH-C(O)-CH(NH2)-(CH2)4+-N(ReRe), NH-C(O)-
CHo-(OCH2CH):-N(ReRe?) duoc thé hodc khong duge thé, hoc heteroxycloalkyl 5
canh tlty ¥ duoc thé bang Ci-Cs alkyl hodc N(ReRe), trong d6 mdi Re doc 1ép 12 H
hosic C1-C4 alkyl va mdi Rer doc 1ap 12 H hodc Ci-Cq alkyl; va

mdi R3 doc 14p 1a halogen, Ci-Cs alkyl, hodc ORy, trong d6 mdi Ry doc lap 1a H
hodc Ci-Csy alkyl;

v6i didu kién 13, néu n 13 0, R khong phai 12 amino hodc guanidino va néu gbe
axit amin lién két v&i Ar'C(0) 1a L-Val, Ar! khong phai 12 phenyl khong duge thé.
2. Hop chét theo diém 1, trong d6 Ar' 1a phenyl, pyridinyl, oxazolyl, thiazolyl,
imidazolyl, pyrimidinyl, pyrolyl, hodc triazolyl, mdi nhém nay tuy y duoc thé bang
mét hogc nhidu phin tir thé, mbi phan tir thé doc 1ap 1a F, CI, NO,, CHs, CH20H, hodc
NHoa.
3. Hop chét theo diém 1, trong d6 Ar? 1a phenyl hodc pyridinyl, mdi nhém nay tiy
¥ duoc thé bing mét hodc nhidu phin tir thé, m3i phan tir thé doc I4p 12 CH2NHy,
C(O)NHa, OH, CN, CH,OH, NH;, hogc NH-C(O)-NHo.
4. Hop chét theo diém 1, trong d6 Ar® 1a pyridinyl.
5. Hop chét theo diém 1, trong d6 m 1a 1.
6. Hop chat theo diém 5, trong d6 R! 1a OH, C(O)NHz, hodc CHNHa.
7. Hop chét theo diém 1, trong d6 n 12 0, 1, hodc 2.
8.  Hop chit theo diém 1, trong d6 R 1a N(ReRe'), NH-C(0)-CH(NH:2)-(CHz)4-
N(ReRe), NH-C(0)-CHa-(OCHCH2)2-N(ReRe), triazolyl tiry ¥ duoc thé bang NHy,
hodc guanidino tuy y dugc thé béng CN hodc CHs, trong d6 mdi Re doc 14p 1a H hodc
C1-Cs alkyl va mdi Re doc 14p 1a H hodc C1-C;s alkyl.

9.  Hop chdt theo diém 1, trong d6 R la NHz, N(CHs), N(CH2CHa),
NH(CH(CHs)2), NH-C(O)-CH(NHz)-(CH2)s-N(CHs)2, NH-C(0)-CH2-(OCH2CH2)»-
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NH,, NH-C(0)-CH2-(OCH2CH2)2-NH(CH(CHs)2), 3-amino-1,2,4-triazol-5-yl, hoac
guanidino tuy y dugc thé bang CN hozc CHs.

10.  Hop chét theo diém 1, trong d6 p 12 0.

11.  Hop chét theo diém 1, trong d6 hop chét nay 1a oxazol-2-carbonyl-D-Val-
Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-NHoa.

12.  Hop chét theo diém 1, trong d6 hop chét nay 1a:
Picolinoyl-D-Val-Tyr-¢(Cys-Dab(Et2)-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-NHy;
Picolinoyl-D-Val-Tyr-c(Cys-Dab(iPr)-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-NHy;
Picolinoyl(5-F)-D-Val-Tyr-c(Cys-Orn(iPr)-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-NHa;
Picolinoyl-D-Val-Tyr-c(Cys-Orn(Et2)-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-NH;
Picolinoyl-D-Val-Tyr-¢(Cys-Orn-Asp-Val-Gly-Pro-Phe(4-CH2OH)-Cys)-3Pal-NHo;
Picolinoyl(3,5-F2)-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-NHz;

Picolinoyl(5-F)-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-3Pal-Cys)-
3Pal-NHa;

Picolinoyl(5-F)-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Pro-3Pal-Cys)-3Pal-
NH>;

Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-¢(Cys-Orn(iPr)-Asp-Val-Gly-Pro-3Pal-Cys)-
3Pal-NHz;

Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-Phe(3-
CH2NH>)-Cys)-3Pal-NHz;

1H-1,2,4-triazol-5-carbonyl(3-Me)-D-Val-Tyr-c(Cys-Arg-Asp-Val-Gly-Pro-Phe(2-
CH,NH>)-Cys)-3Pal-NHo;

Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-¢(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-4 Aph-Cys)-
3Pal-NHoa;

Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-4Uph-Cys)-
3Pal-NHy;

Picolinoyl(5-F)-D-Val-Tyr-c(Cys-Orn(iPr)-Asp-Val-Gly-Pro-Phe(4-CH,OH)-Cys)-
3Pal-NH2;
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Picolinoyl(3,5-F2)-D-Val-Tyr-¢(Cys-Orn(iPr)-Asp-Val-Gly-Pro-Phe-Cys)-3Pal-NHo;

Picolinoyl(5-F)-D-Val-Phe(2-Cbm)-¢(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-Phe(4-
CH20H)-Cys)-3Pal-NHa;

Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Pro-Phe(4-
CH>0OH)-Cys)-3Pal-NHy;

Oxazol-2-carbonyl-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-Phe(3-
Cbm)-Cys)-3Pal-NHp;

Picolinoyl(5-F)-D-Val-Phe(2-Cbm)-c(Cys-Orn(iPr)-Asp- Val-Gly-Dhp-Phe(2-Cbm)-
Cys)-3Pal-NHp;

Oxazol-2-carbonyl-D-Val-Tyr-¢(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-Phe(3-Cbm)-Cys)-
3Pal-NHz;

Picolinoyl(5-F)-D-Val-Tyr-¢(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-Phe(3-Cbm)-Cys)-3Pal-
NH;; hodc

Picolinoyl-D-Val-Tyr-c(Cys-Orn(iPr)-Asp-Val-Gly-Dhp-Phe(4-CH.0H)-Cys)-3Pal-
NHoa.

13.  Duogc pham chira hop chit theo diém 1 va chét mang duoc dung.

14.  Duoc phim theo diém 13, trong d6 duoc pham nay chtta dung dich nude.

15.  Duoc phém theo diém 14, trong d6 dugc phém nay chtra dung dich nudc natri
clorua.

16. Duoc pham theo didm 15, trong d6 dung dich nuéc chira khoang 0,9% khbi

luong natri clorua.





