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Linh vue ky thuit dwoc dé cap

Sang ché dé cap dén tién duge chit duoc tao thanh chii yéu tir polyetylen glycol
(PEG) mdi chira adrenomedulin, quy trinh bao ché tién dugc chit nay, viéc sir dung
tién duoc chét nay dé diéu tri va/hodc ngin ngira bénh, va viée str dung tién duge chit
nay dé san xut thubc dé diéu tri va/hodc ngan ngura bénh, cu thé la bénh tim mach, cac

r6i loan do bi phi va/hodic viém.
Tinh trang k¥ thut ctia sang ché

Peptit hormon adrenomedulin gdm 52 axit amin (ADM) duoc tao ra & tuyén
thwong than, phdi, than, co tim va cac co quan khac. Ham Iugng cia ADM trong huyét
trong nam trong khoang thip hon picomol. ADM la thanh phan cta ho peptit lién quan
dén gen canxitonin (CGRP) chira peptit va gén két voi thy thé cp doi heterodime G-
protein ma gém c6 CRLR va RAMP 2 hoic 3 (thy thé twong ty thu thé canxitonin
(Calcitonin-receptor-like receptor) va protein 2 hosc 3 cai bién hoat tinh thy thé
(receptor activity modifying protein 2 or 3). Sy hoat hoa clia thy thé ADM dan dén su
ting ndi bao cia adenosin 3', 5'-monophosphat vong (cAMP) & té bao mang thy thé.
Céc thu thé ADM la c6 mat trén cac loai té bao khac nhau & hdu hét tit ca cac co quan
bao gbm té bao ndi mé. ADM dugc cho 1a dwoc chuyén hoa bdi endopeptidaza trungr
tinh va dwoc thanh thai phan 16n & phdi trong d6 cac thu thé ADM duge biéu hién &
muc cao [xem an phém: Gibbons C., Dackor R., Dunworth W., Fritz-Six K., Caron

K.M., Mol Endocrinol 21(4),783-796 (2007)].

Céc dir liéu thi nghiém tr cac 4n phdm nay goi y ring ADM c6 lién quan dén
nhiéu vai trd chirc ning ma bao gom, trong s céc vai trd khac, diéu hoa huyét ap, gian
phé quan, chirc ning than, tiét hormon, sinh truéng té bao, su biét hoa, sy din truyén
than kinh va su diéu bién dap tng mién dich. Hon nita, ADM ddng vai trd cdt yéu nhu
yéu tb tu tiét trong qua trinh ting sinh va tdi sinh cla té bao ndi md [xem 4n phém:

Garcia M.A., Martin-Santamaria S., de Pascual-Teresa B., Ramos A., Julidn M.,
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Martinez A., Expert Opin Ther Targets, 10(2), 303-317 (2006)].

C6 rét nhidu bang ching tir cac 4n phdm nay chi ra ring ADM la tuyét dbi can
thiét ddi voi chirc ning ngin ndi md nguyén ven va viéc duing ADM & muc trén sinh ly
tao ra chirc ning chéng phu va chéng viém manh ¢ nhiéu tinh trang bénh viém trong
cac thir nghiém trén dong vét bao gdm sy nhidm tring, ton thuong phdi cép tinh va
viém rudt [xem an phém: Temmesfeld-Wollbriick B., Hocke A.C., Suttorp N;,
Hippenstiel S., Thromb Haemost; 98, 944-951 (2007)].

Cho dén nay, thtr nghiém 14m sang cia ADM dugc thyc hién & céc chi dinh vé
bénh tim mach voi diém cubi huyét dong do dugc nhu bénh cao huyét ap phdi, bénh
cao huyét ap, chimg suy tim va chirng nhdi mau co tim cip tinh. ADM thé hién céc tac
dung huyét dong & vai nghién clru & ngudi bénh méc cac tinh trang bénh duoc ké dén
trén ddy. Tuy nhién, cac tac dung chi kéo dai trong thoi gian ngdn va nging ngay sau
khi két thiic viéc dung. Cac phat hién nay twong quan véi kha ning duoc dong hoc da
duge bidt dén cia ADM. Céc tac dung dugc dong hoc bao gdm, trong sb cac téc dung
khac, lam giam huyét ap toan than va dong mach phdi va gia ting chirc nang tim mach
[Troughton R.W., Lewis L.K., Yandle T.G., Richards A.M., Nicholls M.G.,
Hypertension, 36(4), 588-93 (2000); Nagaya N., Kangawa K., Peptides,. 25(11), 2013-
8 (2004); Kataoka Y., Miyazaki S., Yasuda S., Nagaya N., Noguchi T., Yamada N.,
Morii 1., Kawamura A., Doi K., Miyatake K., Tomoike H., Kangawa K., J Cardiovasc
Pharmacol, 56(4), 413-9 (2010)].

Tém lai, dua trén bing ching tir nhiéu di li¢u thir nghiém trén dong vat va cac
thir nghiém 14m sang thir nhét & ngudi, sy ting ADM dén cac mic trén sinh 1y c6 thé
duge xem nhu 13 co ché dich dé diéu tri nhiéu tinh trang bénh & ngudi va dong vat.
Tuy nhién, cac gi6i han chinh cua viéc st dung ADM lam chét diéu tri 1a kha ning ap
dung bt tién clia liéu phap truyén lién tuc ma ngan can viéc sir dung nd cho hau hét
cac chi dinh tidm ndng va céc bién an toan gidi han tiém nang ddi voi ching giam

huyét 4p ma 6 thé thu duge tir viéc ding ADM liéu cao.

Muc dich cua sang ché 1a dé xuét cac hop chat m&i ma co thé dugc dung dé diéu
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tri cac bénh, cu thé la bénh tim mach, cac roi loan do chirng phu va viém.

Nhidu peptit hodc protein ¢ hoat tinh diéu tri c¢6 hé sé thanh thai cao in vivo.
Hién c6 mot sb phuong phap tao ra vit chira tiém duoc chira cac duge chat nhu vay ma

bao gdm viéc st dung cac phén tu lon.

Cac chét nén polyme ma chira phan tr dugc chit & trang thai dugc gin két
khong cong hoa tri la da duoc biét dén. Cac chét nay ciing co thé tiém dugc nhu hydro
gel, vi hat hodc mixen. Pong hoc giai phong clia cac san phim dwgc chét nhu vay co
thé khong dang tin cdy véi tinh bién thién cao gitta cdc bénh nhan. Viéc tao ra cac
polyme nay c6 thé gay tén hai cho dugc chit d& bi anh hudng hodc ¢ thé trai qua cac
phan (g phu véi polyme trong qué trinh thoai hoa clia né (xem 4n pham: D.H. Lee et

al., J. Contr. Rel., 2003, 92, 291-299).

Su PEGyl hoa lau dai cta peptit hodc protein lam ting cuong do tan cua ching,
lam giam tinh gdy mién dich va lam gia ting chu ky ban rd bang cach lam gidm d¢
thanh thai & than 1a khai niém da dwoc biét dén tir ddu nhiing nam 1980 (Caliceti
P.,Veronese F.M., Adv. Drug Deliv. Rev.2003, 55, 1261-1277). Déi véi vai duge chét,
quy trinh nay d& dwoc st dung thanh cong, nhung véi nhiéu vi du, sy PEGyl hoa lam
giam hiéu qué cua duoc chit dén mirc ma khai niém nay la khong hé thich hop nita (T.

Peleg-Shulman et al., J. Med. Chem., 2004, 47, 4897-4904).

Céc tidn dugc chét duge tao thanh chu yéu tir polymer 1a phuong 4n thay thé
thich hop. Céac dinh nghia hién nay di véi cac tién duge chit theo [IUPAC dua ra cac
thudt nglt sau ddy (International Union of Pure and Applied Chemistry and
International Union of Biochemistry: GLOSSARY OF TERMS USED IN
MEDICINAL CHEMISTRY (Recommendations 1998); in Pure & Appl. Chem. Vol
70, No. 5, 1998, p. 1129-1143):

Tién duoc chit: Tién duoc chit 1a hop chit bit ky ma trai qua su bién dbi sinh
hoc trudce khi thé hién tac dung duoc Iy ctia nd. Do d6, cic tién duge chat co thé duoc

xem 1a dugc chét chira cac nhom bao vé khong ddc riéng biét dugc st dung theo cach
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tam thoi dé thay ddi hodc loai tri cac dic tinh khong mong muén trong phan tir gbc.

Tién dugc chét lién két chit mang (Tién dwoc chit chit mang): Tién duge chét
lién két chit mang 1a tién duoc chit ma chira lién két tam thoi clia hoat chit da néu véi
nhom chét mang tam thoi ma tao ra cac dic tinh héa ly hodc duge dong hoc duge cai
thién va ma c6 thé duoc loai bd mot cach dé dang in vivo, thuong bing viéc tach nho

thuy phén.

Tién duoc chét theo ting: Tién duoc chit theo ting 13 tién duogc chit ma viée
tach nhom chét mang trd nén cé hidu qua chi ngay sau khi khong che gidu nhom hoat

hoa.

DPa c6 mot sd vi du vé cac tién duoc chét chit mang trén co s¢ PEG, hdu hét
trong s& ching déu cin phai hoat hoa cdu lién két gifta duge chit va chit mang nho
enzym, hdu hét dugc khoi mao boi sy thity phan nhe enzym. Do cic este dugce tich rat
d& dang va khong thé du bao dugce in vivo, cic cdu lién két este truc tiép ddi voi tién
dugc chit chit mang bi han ché & tinh tién loi cia ching (J. Rautio et al., Nature

Reviews Drug discovery, 2008, 7 255-270).

Céc phuong phap thay thé thuong dwoc st dung 1a cac ciu lién két theo ting
duoc gin vao mdt nhém chirc amin trong peptit hodc protein. Trong cac cau lién két
theo tAng, nhom che gidu cin phai dugc loai bd & bude gidi han tde d9 trong tdng théc.
Viéc nay hoat hoa cdu lién két & phan hiy & vi tri thi hai nham giai phong peptit hogc
protein. Thong thudng, nhém che gidu c6 thé dugc loai bo nhd co ché enzym
(R.B.Greenwald et al. trong W02002/089789, Greenwald, et al., J. Med. Chem. 1999,
42, 3657-3667, F.M.H. DeGroot et al. trong W02002/083180 va W02004/043493, va
D. Shabat et al. trong W02004/019993).

Mot phuong phdp khac, khong dua trén sy hoat hoa enzym la phuong phdp
duoc U. Hersel va dong tac gia néu trong W0O2005/099768. Theo phuong phap nay,
nhom che gidu ddi voi phenol dugc loai bo theo cach hoan toan phu thudc vao d6 pH

bing cach tdn cong vao nhom wa nhén bén trong. Piéu nay hoat hoa cau lién ket de
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phan huy tiép.

Nhu duoc k& dén boi U. Hersel et al. trong W02005/099768, “Su bét loi trong
céc hé tién duoc chit duoc ké dén trén ddy dugc mo ta bdi Greenwald, DeGroot va
Shabat 1a su giai phong cia cic san phim phu phén tir nhd thom gy doc tiém ning
nhu quinon methit sau khi tach lién két tam thoi. Céc gbe gdy doc tiém ning dugce giai
phéng theo hé sb ty lwvong 1:1 véi duge chit va c6 thé c6 ndng do cao in vivo.” Vén dé

tuong tu cling dung dbi véi cac hé tién duoc chit dugc néu boi Hersel et al.

Déi v6i cac phén tir hitu co nho, ton tai nhidu cach tiép cén tién dugc chét khac
nhau (J. Rautio et al., Nature Reviews Drug discovery, 2008, 7 255-270). Phuong phap
ndy duge st dung boi U. Hersel et al. nhu co ché giai phong dé che gidu nhém cua
chiing duoc st dung nhu phuong phap tién dugce chét @i v6i cac nhom phenol cua cac
| phan tr nho tr cudi nhitng ndm 1980. (W.S. Saari in EP 0296 811 va W.S. Saari et al,,
J. Med. Chem. 1990, Vol 33, No 1, p 97-101).

Hé tidn dugc chit duoc tao thanh chi yéu tir amin thay thé dya trén sy thuy
phan chdm cua bis-hydroxyetyl glyxin nhu tién dugc chét theo tdng. Cac nhom
hydroxy cua bis-hydroxyetyl glyxin dugc che gidu boi este ma co thién hudng thuy
phan boi esteraza (R. Greenwald et al., J. Med. Chem. 2004, 47, 726-734 va D. Vetter
et al. trong WO 2006/136586).

Céc din xuit adrenomedulin dugc danh déu dé st dung lam chét chin doan hinh
anh va ca chét didu tri 1a da duoc biét dén (J. Depuis et al. in CA 2567478 va WO
2008/138141). Trong cac din xudt ADM ndy, cdu triic phén tr twong ty khung tao
phtrc ¢6 kha ning gén két cac chdt dong vi phong xa dugc gin vao dau cudi N cua
ADM theo cach truc tiép hodc qua don vi khoang tréng cling ¢6 kha ning bao gém cac
khoang tréng ngén PEG. Gia trj chin doan hogc diéu tri cta cac dugc chat nay ting lén

tir sy phan phdi huéng dich cua phéan tr phong xa.
Ban chit ky thuit ciia sang ché

Trai voi cac cach tiép can tien duge chat duoc liét ké trén ddy, ma déu dua trén
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viéc che gidu cac nhém chirc amin, sang ché nay dua trén viéc che gidu nhom phenol
cua tyrosin trong ADM. Tién dugc chét duge lién két chit mang duge st dung, dua
trén viéc tach carbamat trén nhom phenol nhd cac nhom &i nhan bén trong. Loi ich
chinh so véi cac nhom tién dugce chit khac duoc ké dén trén day 1a tinh vo hai khong
doc cla san phim phan hiy cdu lién két, ure vong duge gin mot cach cb dinh vao chét
mang. Hon nira, sy phan hily cua tién dwgc chit 1a khong phy thude vao cac co ché
enzym ma co thé gdy ra sy bién ddi dong hoc phan tich & mirc cao bén trong ngudi
bénh. Co ché tach chi phu thude do pH do amin bén trong ma dugce proton hoa ¢ 46 pH
axit duoc hoat hoa ¢ d6 pH cao hon (trung tinh) dé hoat déng nhu nhoém 4i nhan tén

céng phenol carbamat dya trén tyrosin.

Theo séng ché, cac hop chit hién dugc md ta ¢6 tac dung nhu céc tién dugce chat
ADM giai phéng chdm v&i khoang thoi gian tac dung duge 1y kéo dai gibng nhu ADM
va dua trén co ché tac dung dic hidu nay-sau khi dung ngoai duong tiéu hoa-tao ra cac
tac dung chéng viém va huyét dong hoc kéo dai in vivo ching han nhu 1am 6n dinh

chirc ning ctia hang rao ndi md va lam giam huyét ap, mét cach tuong ung.
Sang che dé xuat hgp chat co cong thirc

2
/R
0]

0

_R'
HN
H
N
(0] N n
H

0]

sﬁ;“w“f
r 0 o)

0 NH, (I),

0
Y N—RQSMNNFQGLRSFGCRFGTCTVQKLAHQIYQFTDKDKDNVAPRSKISPQGY-NH2

NH,

-

trong do:
n béng 0, 1, 2 hoac 3,

R! 1 hydro, metyl, etyl, n-propyl hodc isopropyl,
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R?  1a PEG mach thing hodc mach nhanh c6 tir 20kDa dén 80kDa dwgc gin mil &

dau cubi bang nhom metoxy,
va mudi cua no, solvat cia no va solvat cua mudi cua no.

Céc hop chét theo sang ché 1a cac hop chit co cong thire (I) va mudi cla no,
solvat clia nd va solvat ctia mudi cia nd, cac hop chit ma duge bao gdm bdi cong thire
(I) va céc hop chét ¢6 cac cong thirc dugc ké dén dudi day va mudi cla no, solvat cua
né va solvat clia mudi cia no, va cac hop chit dwoc bao gdm béi cong thire (1) va duge
k& dén dudi day nhu vi du didu ché va mubi ctia no, solvat clia nd va solvat clia mudi
ctia nd, néu cac hop chit ma duoc bao gdm bdi cong thire (I) va duoc ké dén dudi day

khong phai 1a mudi, solvat va solvat cua mudi.

Phu thudc véo cdu tric cua ching, cac hop chét theo sang ché cd thé tdn tai & -
dang chét dong phén 1ap thé (chdt ddng phén d6i anh, chit ddng phan khong d6i
quang). Do d6, sang ché bao gdm céc chit déng phén d6i anh hodc chit dong phan
khong d6i quang va hdn hop cu thé ciia ching. Cac cAu tir ddng nhét vé mat dong phén
lap thé c6 thé dugc tach tir hdn hop gdm chét ddng phén dbi anh va/hogc chét dong
phan khong dbi quang theo cach da biét.

Khi céc hop chét theo sang ché co thé xuit hién ¢ dang tautome, thi sang ché

bao gom tat ca cac dang tautome.

Theo sang ché, cac mudi dwoc wu tién 1a cic mubi chap nhan dugc v& mit sinh
Iy cta cac hop chit theo sang ché. Cac mubi ma khong thich hop d6i voi cac ing dung
duge phdm, nhung, vi du, c6 thé duge st dung d8 tach hodc tinh ché cac hop chét theo

sang ché cling dugc ké den.

Céac mudi chp nhan duoc vé mit sinh ly cua cac hop chit theo sang ché bao
gdm cac mudi cong axit cua cac axit khoang, axit carboxylic va axit sulfonic, vi du cac
mubi cua axit clohydric, axit hydrobromic, axit sulfuric, axit phosphoric, axit metan-
sulfonic, axit etansulfonic, axit toluensulfonic, axit benzensulfonic, axit naphthalen-

disulfonic, axit axetic, axit trifloaxetic, axit propionic, axit lactic, axit tartaric, axit
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maleic, axit xitric, axit fumaric, axit maleic va axit benzoic.

Céac mubi chip nhan duoc v& mit sinh ly clia cac hop chat theo sang ché ciing
bao gdm cac mudi cia cac bazo thong thudng, vi du va voi cie mudi kim loai kiém wu
tién (vi du cac mudi natri va kali), cac mudi kim loai kiém thd (vi du mubi canxi va
magie) va cac mudi amoni thu duge tir amoniac hodc amin hiru co ¢d tir 1 dén 16
nguyén tir cacbon, vi du va voi sy uvu tién etylamin, dietylamin, trietylamin, etyldiiso-
propylamin, monoetanolamin, dietanolamin, trietanolamin, dixyclohexylamin,
dimetylaminoetanol, procain, dibenzylamin, N-metylmorpholin, arginin, lysin,

etylendiamin va N-metylpiperidin.

Theo sang ché, solvat 1a dé chi cac dang clia cac hop chét theo sang ché ma, ¢
trang thai rin hodc 16ng, tao ra phirc hé nhd sy phéi hop voi cac phan tir dung moi.
Hydrat 14 dang dic hiéu cia solvat, trong d6 sy phdi hop 1a véi nude. Cac solvat duge

ru tién theo sang ché 1 hydrat.

Theo sang ché duoc gin mii & ddu cubi bing nhom metoxy dugc ké dén trong
R? ¢4 nghia ring polyetylen glycol (PEG) dugc thé bing nhom metoxy & dau cudi ma
khong duoc gin két voi oxy, nghia la -PEG 40kDa-OMe.

Su wu tién dwoc dua ra dbi voi hop chét c¢6 cong thire (1) trong do:
n bing 1 hoic 2,
R!  lahydro hodc metyl,
R? 13 PEG mach thing 40kDa duoc gén mii & ddu cubi bang nhom metoxy.
Sy wu tién cling dugc dua ra dbi voi hop chét co cong thirc (I) trong do
n bang 1 hoic 2,
R!  1ahydro,

R? 13 PEG mach thing 40kDa duoc gin mii & diu cubi bing nhoém metoxy.
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Sy vu tién ciing duoc dua ra d6i voi hop chét co cong thire (I) trong d6 n bang

Su wu tién cling duge dua ra d6i voi hop chét ¢o cong thire (I) trong do R! 1a

hydro.

Sy uu tién cling dugc dua ra dbi voi hop chét co cong thire (I) trong d6 nguyén

ttr cacbon ma phan t thé -NHR! duge gén vao c6 ciu hinh S.

Su uu tién cling duge dua ra d6i voi hop chit ¢ cong thire (I) trong d6 R? 1a

PEG mach thing 40kDa duoc gin mil & dau cudi bing nhom metoxy.

Su vu tién cling duoc dua ra dbi voi hop chit co cong thire (I) ma co céu triic co

cong thirc (Ta)

R2
/

0

O
o7, (1a)

0
H
. N N—/_
R
0 WS ‘\_<

0]
52

2
Y N—RQSMNNFQGLRSFGCRFGTCTVQKLAHQIYQFTDKDKDNVAPRSKISPQGY-NH,
NH :
2

-

trong do:
mdi n, R! va R? 1a nhu duogc xac dinh trén day,
va mubi cua no, solvat cua no va solvat cua mudi cua no.

Céc dinh nghia vé gbc cu thé duoc dua ra trong cac t6 hop cu thé hodc t6 hop
duge wu tién cta cac gbe 13, khong ké t8 hop cu thé cla gbe duoce ké dén, cling duge

thay thé bing cac dinh nghia gbc bét ky ctia cac t6 hop khéc.

Sy wu tién réat ddc biét duoc dwa ra d6i voi cac t0 hop cua hai hodc nhiéu khoang
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duoc vu tién dugc ké dén trén day.

Sang ché con d& xuédt quy trinh diéu ché cac hop chit cd cong thirc (I), hodc
mubi clia nd, solvat ciia nd hodc solvat ciia mudi clia nd, trong d6 cac hop chit co cong

thire (IT)

1
R
0 HN” SH
L N
0”7 N N
n
H
o}
0”7 "NH,

(ID),
0
1 2 . 52
Y N—RQSMNNFQGLRSFGCRFGTCTVQKLAHQIYQFTDKDKDNVAPRSKISPQGY-NH,
H [
NH,
trong do:

mdi n va R! 1a nhu duogc xac dinh trén day,

duoc cho phan g véi cac hop chit co cong thire (I11)

RZ
/

O
O
-\_< (1),
@) (@]

R? la nhu duge xac dinh trén day.

trong do:

Thong thuong, phan ung dugc thyc hién trong cac dung mdi tro, tdt hon 1a &

nhiét 6 nim trong khoang tir 0°C dén 50°C & ap suét tiéu chuén.

Cac dung mdi tro la, vi dy, cac chit dém xitrat, cac chit dém glyxin-
hydroclorua, céc chét dém phthalat hodc cac chét dém axetat c6 do pH tir 3 dén 5, su

wu tién duoc dua ra ddi voi chat dém xitrat co do pH=4.
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Hop chét c6 cong thirc (II1) 1a d& dwoc biét dén hodc ¢d thé dugc tdng hop bing
cac quy trinh da dwoc biét dén tir cac hop chit khdi du thich hop.

Céc hop chét c6 cong thire (IT) 1a da dwoc biét dén hodc ¢6 thé duge tao ra bing

cac cho hop chit c¢6 cong thirc (IV)

CH,
12 Q)
0 CH, ‘
AR
O O N S
L N
N
At O
H
o)
0 NH,
0
Lo OH (Iv),
3 .0 NH
ey
CH, O

trong do:
n va R! 1a nhu duoc xac dinh trén day,

& giai doan thi nhét, phan tmg v&i hop chat co cong thire (V)

V),

2 52 0 N—Tentagel™-resin
H- RQSMNNFQGLRSFGCRFGTCTVQKLAHQIYQFTDKDKDNVAPRSKISPQGY—H H

va ¢ giai doan thtr hai, phan Umg voi axit.

Thong thuong, phan ing ¢ giai doan thir nhat dugc thyc hién trong cac dung
moi tro, voi su ¢6 mit cua chat phan tng khir nude, tiy y voi sy co mit cia bazo, tot

hon 13 & nhiét 46 ndm trong khoang tir nhiét do trong phong dén 70°C & ap sudt tiéu
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chuan.

Cac dung madi tro la, vi dy, cac halohydrocacbon nhu diclometan, triclometan
hodc 1,2-dicloetan, cac ete nhu dioxan, tetrahydrofuran hodc 1,2-dimetoxyetan, hodc
cac dung mdi khac nhu axeton, dimetylformamit, dimetylaxetamit, 2-butanon hogc
axetonitril. Tuong ty, ¢6 thé st dung hdn hop gdm cac dung mdi. Sy wu tién duge dua

ra doi voi dimetylformamit.

Céac chét phan tmg khir nudc thich hop theo sang ché 1a, vi du, carbodiimit, vi
du N,N'-dietyl-, N,N'-dipropyl-, N, N'-diisopropyl-, N, N'-dixyclohexylcarbodiimit, N-(3-
dimetylaminoisopropyl)-N'-etylcarbodiimit hydroclorua (EDC), N-xyclohexylcarbo-
diimit-N “propyloxymetylpolystyren (PS-carbodiimit), hodc cac hop chit cacbonyl nhu
cacbonyldiimidazol hodc cac hop chét 1,2-oxazol nhu 2-etyl-5-phenyl-1,2-oxazol 3-
sulphat ho#c 2-tert-butyl-5-metylisoxazol perchlorat hodc cac hop chét axylamino nhu
2-etoxy-1-etoxycacbonyl-1,2-dihydroquinolin, hodc propanphosphonic anhydrua hodc
isobutyl cloformat, hodc bis-(2-ox0-3-oxazolidinyl)phosphoryl clorua hodc benzotri-
azolyloxytri(dimetylamino)phosphon  hexaflophosphat hodc O-(benzotriazol-1-yl)-
N,N,N' N'-tetrametyluron hexaflophosphat (HBTU), benzotriazol-1-yl-N-tetrametyl-
uron tetrafloborat ~ (TBTU), 2-(2-ox0-1-(2H)-pyridyl)-1,1,3,3-tetrametyluron
tetrafloborat  (TPTU) hodc O-(7-azabenzotriazol-1-yl)-N,N,N' N'-tetrametyluron
hexaflophosphat (HATU), hodc 1-hydroxybenzotriazol (HOBt), hodc benzotriazol-1-
yloxytris(dimetylamino)phosphon hexaflophosphat (BOP), hodc benzotriazol-1-
yloxytris(pyrolidino)phosphon hexaflophosphat (PYBOP), hodc N-hydroxysuxinimit,

ho#c hon hop gom cac dung mdi nay voi bazo.

Cac bazo 13, vi du, cacbonat kim loai kiém, vi du natri cacbonat hodc kali
cacbonat hoic natri hydrocacbonat hodc kali hydrocacbonat hodc cac bazo hiru co nhu
trialkylamin, vi dy trietylamin, N-metylmorpholin, N-metylpiperidin, 4-dimetylamino-
pyridin hodc N,N-diisopropyletylamin, sy wu tién dugc dua ra d6i voi N,N-

diisopropyletylamin.

Tét hon 13, sy ngung tu duge thuc hién voi TBTU véi sy ¢6 mat cua N,N-
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diisopropyletylamin.

Tuy y, phan ng giai doan hai dwoc thuc hién trong cac dung moi tro, tot hon la

& nhiét do ndm trong khoang tir nhiét do trong phong dén 60°C & ap suit tiéu chuén.

Cac dung méi tro la, vi dy, halohydrocacbon nhu diclometan, triclometan,
cacbon tetraclorua hodc 1,2-dicloetan, hodc cac ete nhu tetrahydrofuran hodc dioxan,

sy uu tién duoc dua ra doi voi diclometan.

Cac axit la, vi du, axit trifloaxetic hodc hydro clorua trong dioxan, su uu ti€n
dugc dua ra d6i voi axit trifloaxetic dam dic. Axit trifloaxetic ddm ddc co thé duoc st
dung v&i viée bd sung cac chét tdy tap nhu nude, phenol, thioanisol va 1,2-etandiol. Sy

uu tién duoc dua ra d6i voi tir 1 dén 5% clia mdi trong sé cac chét tay tap nay.

Hop chét c6 cong thire (V) 1a da duoc biét dén hogc c6 thé duge tong hop bing
cac quy trinh da dugc biét dén tir cac hop cht khoi dau thich hop (vi du 14A).

Céc hop chét ¢ cong thire (IV) 1a di duogc biét dén hoic ¢ thé duge tao ra

bing cach cho hop chit c6 cong thire (V1)

0O @] N
N
0] N n
H
(@]
07 “NH,
0
VI),
. o (VD
8 @] NH
R H
CH, O CH

trong do:

n va R! 1a nhu duoc xac dinh trén day,
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phan (ng voi ngudn paladi(0) va cac chét kht.

Thong thudng, phan ing duge thyc hién trong cac dung moi tro, tuy y voi sy ¢d
mit cla bazo yéu, t&t hon 1a & nhiét d6 nim trong khoang tir 0°C dén 50°C & ap suét

tiéu chuan.

Cac dung mdi tro 1a, vi duy, cac halohydrocacbon nhu diclometan, triclometan
hodc 1,2-dicloetan, cac ete nhu dioxan, tetrahydrofuran hodc 1,2-dimetoxyetan, hodc
ca dung moi khac nhu axeton, dimetylformamit, dimetylaxetamit, 2-butanon hodc
axetonitril. Twong tu, c6 thé st dung hdn hop gdm cac dung mdi. Sy wu tién dugc dua

ra d6i voi tetrahydrofuran.

Cac ngudn paladi(0) 1a, vi duy, tetrakis(triphenylphosphin)paladi(0),
tris(dibenzylidenaxeton)dipaladi(0) hodc ngudn paladi(Il) ma dwoc giam tai chd thanh
paladi(0) trong qua trinh phan Ung, sy wu tién dugc dua ra ab6i voi

tetrakis(triphenylphosphin)-paladi(0).

Cac chat khu 1a, vi du, axit formic hodc trietyl silan, sy vu tién duoc dua ra doi

vo1i axit formic.

Céc bazo la, vi du, trietylamin, N,N-diisopropyletylamin hodc dung dich kali

phosphat, sy uu tién dugc dua ra d6i voi trietylamin.

Céc hop chét cd cong thirc (VI) 1a da dwoc biét dén hogc cb thé dugc tao ra

bing cach cho hop chét ¢6 cong thire (VII)
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CH,
H,C
0~ "CH,
)\ _R'
(0] (0] N
(o] N n
H
(e}
0 (VID),
H.C Q
3 (0] NH
o ™
CH, O CH

trong do:
n va R! 1a nhu duge xac dinh trén day,
phan ng véi hop chit ¢d cong thire (VIII)

S

H,N
(VIID).

07 NH,

Théng thudng, phan tmg duge thyc hién trong cac dung moi tro, voi sy cO mat

cla chét khir nude, thy ¥ voi sy c6 mit clia bazo, t6t hon 1a & nhigt do ndm trong

khoang tir nhiét do trong phong dén 70°C & ap suét tiéu chuan.

Cac dung moi tro la, vi dy, cac halohydrocacbon nhu diclometan, triclometan

hodc 1,2-dicloetan, céc ete nhu dioxan, tetrahydrofuran hodc 1,2-dimetoxyetan, hodc

cac dung modi khac nhu axeton, dimetylformamit, dimetylaxetamit, 2-butanon hodc .

axetonitril. Tuong tu, co thé s dung hdn hop gdm cac dung mdi. Sy wu tién duge dua

ra doi voi diclometan.

Céac chét khtr nudc thich hop theo sang ché 13, vi dy, carbodiimit, vi du N,N"-

dietyl-, N,N'-dipropyl-, N,N'-diisopropyl-, ~N,N'-dixyclohexylcarbodiimit,
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dimetylaminoisopropyl)-N"-etylcarbodiimit hydroclorua (EDC), N-xyclohexylcarbo-.
diimit-N “-propyloxymetylpolystyren (PS-carbodiimit) hodc cac hop chét cacbonyl.nhu
cacbonyldiimidazol hodc cic hogp chit 1,2-oxazol nhu 2-etyl-5-phenyl-1,2-oxazol 3-
sulphat ho#c 2-tert-butyl-5-metylisoxazol perchlorat hodc cac hop chét axylamino nhu
2-etoxy-1-etoxycacbonyl-1,2-dihydroquinolin hodc propanphosphonic anhydrua hodc
isobutyl cloformat, hodc bis-(2-oxo0-3-oxazolidinyl)phosphoryl clorua hodc benzotri-
azolyloxytri(dimetylamino)phosphon hexaflophosphat hodc O-(benzotriazol-1-yl)-
N,N,N' N'-tetrametyluron hexaflophosphat (HBTU), benzotriazol-1-yl-N-tetrametyl-
uron  tetrafloborat  (TBTU),  2-(2-oxo-1-(2H)-pyridyl)-1,1,3,3-tetrametyluron
tetrafloborat  (TPTU) hodc  O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluron
hexaflophosphat (HATU), hodc 1-hydroxybenzotriazol (HOBt), hodc benzotriazol-1-
yloxytris(dimetylamino)phosphon hexaflophosphat (BOP), hodc benzotriazol-1-
yloxytris(pyrrolidino)phosphon hexaflophosphat (PYBOP), hodc N-hydroxysuxinimit

hozc hdn hop gdm cac dung moi nay véi cac bazo.

Céc bazo 13, vi du, cac cacbonat kim loai kiém, vi du natri cacbonat hogc kali
cacbonat, ho#c natri hydrocacbonat hogc kali hydrocacbonat hogc cac bazo hiru co nhu
trialkylamin, vi dy trietylamin, N-metylmorpholin, N-metylpiperidin, 4-dimetylamino-
pyridin hodc N,N-diisopropyletylamin, sy wu tién dugc dua ra db6i voi N,N-

diisopropyletylamin.

Tbt hon 1a, sy ngung tu duoc thyc hién véi HATU véi sy c6 mit cua N,N-
diisopropyletylamin.

Céc hop chit ¢6 cong thire (VII) va (VIID) la da dugc biét dén va c6 thé duge
tdng hop bing cac quy trinh di dugc biét dén tir cac hop chét khdi dau thich hop.

Viéc didu ché cac hop chit theo sang ché c6 thé duge minh hoa bang so dd tbng
hop sau day: |
Sodd 1
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oo L0
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Céc hop chét theo sang ché thé hién phd hoat tinh dugc 1y hitu ich khong thé

doan trudc.

Do d6, chung thich hop dé sir dung lam thude dé diéu tri va/hodc ngén ngira

bénh & nguoi va dong vat.

Cac hop chit theo sang ché dugc nhan biét nhu cic tién tién dugc chét giai

phong adrenomedulin (ADM).

Sang ché con dé xuat viéc st dung cac hop chat theo sang ché d¢ dicu tri
va/hodc ngan ngira cac rdi loan, ddc biét 1a bénh tim mach, cac rdi loan do bj phu

va/hodc viém.
MG ta chi tiet sang che

Déi voi sang ché, thuat ngl "sy dicu tri" hodc "viée diéu tri" bao gom viéc tre
ché, 1am chim, lam giam, lam nhe, lam dju, 1am ngung, lam giam hodc gdy ra su thoai
trién cta bénh, rbi loan, tinh trang bénh hogc trang thai bénh. Sy phat trién va/hodc su

tién trién ctia nod va/hoic cac tridu chirng cua nd. Thudt nglr "sy ngdn ngra" hodc "vigc
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ngdn nglra" bao gdm viéce lam giam nguy co c6, sy mic phai hoic sy trai qua, bénh, rdi
loan, tinh trang bénh hodc trang thai bénh, sy phat trién va/hodc sy tién trién cia nod
va/hodc céc triéu chimg cta nd. Thudt ngilt ngin ngilra bao gdm sy phong bénh, Viéc
didu tri hodc ngin ngira bénh, rdi loan, tinh trang bénh hoic trang thai bénh cd thé 1a

riéng phan hoic hoan toan.

Duya trén cac dic tinh dugc 1y cua ching, cac hop chét theo sing ché co thé
duoc dung dé diéu tri va/hodc ngin ngira bénh tim mach, cu thé 1a chimg suy tim, dic
biét 1a chirng suy tim man tinh va cép tinh, chiing suy tim tdm thu va tAm tuong (xung
huyét), chimg suy tim do mét bu cép tinh, thiéu ning tim, bénh tim mach vanh, dau that
do viém hong, chimg nhdi mau co tim, thuong ton do ngdp tran lai thiéu mau cyc b9,
dot quy do thiéu mau cuc bd va xung huyét, chimg xo cliig dong mach, chimg xo vira
dong mach, bénh cao huyét p, cu thé 1a bénh cao huyét ap ban chit, bénh cao huyét ap
ban chét 4c tinh, bénh cao huyét ap thir cip, bénh cao huyét &p mach méi va bénh cao
huyét ap thir clp ddi voi cac rdi loan than va tuyén noi tiét, bénh tim do chimg ting
huyét ap, bénh than do ching tang huyét ap, bénh cao huyét ap phdi, cu thé 1a bénh cao
huyét 4p phdi thir cip, bénh cao huyét ap phdi sau nghén phéi c6 va khong co bénh tim

phdi cp tinh, bénh cao huyét ap phdi so cip va bénh nghén dong mach ngoai vi.

Hon nita, cac hop chit theo sang ché 1a thich hop dé diéu tri va/hodc ngén nglra
ching phu thdi ky thai nghé [do sy mang thai gdy ra] va protein ni¢u co kém theo va

khong kém theo bénh cao huyét p (tién san giét).

Hon nita, cic hgp chét theo sang ché 1a thich hop dé diéu trj va/hodc ngan nglra
céc rdi loan phdi, nhur bénh nghén phdi man tinh, bénh hen, ching phu phéi ¢ip tinh va
man tinh, viém phé nang di Gng va bénh sung phdi do bui hitu co hit vao va hat co
ngudn gbe tir ndm, nim s¢i hodc c6 ngudn gbc khac, viém phé quan cip tinh do hoa
chit, ching pht phdi do hoa chét cip tinh va man tinh (vi du sau khi hit phai phosgen,
nito oxit), chimg pht phdi bénh than kinh, cac biéu thi phdi cdp tinh va man tinh do
bitc xa, cac rdi loan khe phdi cép tinh va man tinh (nhu, nhung khong chi gioi han dén

cac rdi loan khe phdi do dwgc chat gy ra, vi du thir cap doi voi vige dicu tri
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Bleomycin), hdi chimg ton thwong phdi cdp tinh/suy liét ho hép cép (ALI/ARDS) ¢
ngudi 16n hodc tré nhd bao gdm tré so sinh, ALI/ARDS thir cip dbi véi ching viém
phdi va nhidm tring, viém phdi sic va ALI/ARDS tht cdp ddi v6i sic (nhu nhung
khong chi gioi han 0 viém phdi sic do ham lugng da day o ra), ALI/ARDS thir cép d6i
voi viée hit phai khi doc, tén thwong phéi clp tinh lién quan dén viéc truyén mau
(TRALI), ALI/ARDS hodc thiéu nang phdi cdp tinh sau phau thuat, chan thuong hoic
vét bong, tdn thuong phéi do may hé hép nhén tao gay ra (VILI), tén thwong phdi sau

hit phén su, chimg xo hoa phdi, va hoi ching do cao.

Hon nita, cac hop chit theo sang ché 1a thich hop dé diéu tri va/hoic ngin ngira
bénh than man tinh (cac giai doan tr 1 dén 5), thiéu nang than, bénh than do dai thao
duong, bénh than man tinh do tang huyét ap, bénh viém tiéu cdu than, hoi ching than
tién trién nhanh chong va man tinh, hdi chimg than khéng ddc hiéu, hdi ching than,
bénh than do di truyén, viém than ké dng cép tinh va man tinh, tén thuong than cép
tinh, suy than cAp tinh, suy than do chén thuong, ton thuong than do chén thuong va
sau phiu thuat, hoi ching tim than, va bao v¢ va cai thién chirc nang cua cac mo ghép

than.

Hon nita, cac hop chét 1a thich hop dé didu tri va/hodic ngin ngira bénh dai thao
duong va cac triéu chimg tiép theo ctia nd, nhu vi du bénh dai va vi mach mau do dai

thdo duong, bénh than va bénh than kinh do déi thdo dudng.

Hon nita, cac hop chét theo sang ché co thé duoc st dung dé didu tri va/hoic
ngin ngira cac rbi loan clia hé than kinh trung wong va ngoai vi nhu viém mang néo do
virut va vi khuén va viém néo (vi du viém ndo Zoster), tén thuong nao, khoi u ac tinh
so cAp va thir cAp [di can] cia ndo va tlly sdng, viém d€ thanh kinh va viém da dé than
kinh, hdi ching Guillain-Barre [viém da ddy than kinh sau lay truyén cép tinh, hoi
chirng Miller Fisher], bénh xo cing teo co mot bén [su teo co xuong tién trién], bénh
Parkinson, bénh da thin kinh cdp tinh va man tinh, ching dau, phu ndo, bénh
Alzheimer, cic bénh thoai hoa hé than kinh va cic bénh hily myelin ctia hé thin kinh

trung wong nhu nhung khong chi gidi han o da xo cung.
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Hon nita, cac hop chit theo sang ché l1a thich hop dé diéu tri va/hodc ngin ngira
cbng bénh cao huyét ap va ching xo hoa gan [bénh xo gan] va di chimg cua no nhu
chimg gidn tinh mach thyc quan va dich cb truong, dé didu tri va/hodc ngan nglra sy
tran dich phdi thir cip d6i voi cac khdi u ac tinh hodc viém va dé didu tri va/hodc ngin

ngtra chirng phu bach huyét va phu thir cdp dbi voi chimg gidn tinh mach.

Hon nita, cac hop chét theo sang ché 1a thich hop dé diéu tri va/hodc ngin nglra
cac roi loan viém cua duong da day-rudt nhu bénh viém rudt, bénh Crohn, viém loét

rudt két va cac roi loan mach va tinh doc cua rudt.

Hon nita, cac hop chét theo sang ché 1a thich hop dé diéu tri va/hodc ngan ngira
nhidm tring, séc do nhiém triing, hdi ching dap mg viém toan than (SIRS) khong co
ngudn gbc 1ay nhiém, sbc do xuét huyét, sy nhiém tring hodc SIRS véi su r6i loan
chirc niing co quan hoic suy da co quan (MOF), sc do chén thuong, sbc do ddc, sbc
do qua mén, chirng may day, cac di img lién quan dén con tring dbt va cén, chimg phu
mach [ching may day dang khdng, chimg phu Quincke], chimg viém thanh quan va
viém khi quan cép tinh va chimg viém thanh quan do nghén c4p tinh [bénh bach hau

thanh quan] va viém nip thanh quan.

Hon nita, cac hop chét 1a thich hop dé didu tri va/hoic ngin nglra cac bénh
thudc loai bénh thip khép va cac dang bénh khac duoc xét dén nhu cac bénh ty mién
dich nhu nhung khong chi giéi han & ching viém da khop, luput ban d6 hé théng, xo

cing bi, ban xuét huy€t va viém mach.

Hon nita, cac hop chit theo sang ché 1a thich hop d& diéu tri bénh cao huyét ap

mét (bénh ting nhin ap), bénh véng mac do dai thao dudng va bénh phu diém vang,

Hon nira, cac hop chét theo sang ché c6 thé duoc st dung dé didu tri va/hodic
ngdn ngira cac tinh trang thiéu mau cuc bd lién quan dén hoat dong va cac triéu ching
tiép theo clia nd sau khi can thiép phu thudt, cu thé 1 cac can thi¢p ddi véi tim béng
céch str dung may tim phdi (vi du phiu thuit tim nhén tao, ghép van tim), cac can thiép

d6i voi dong mach canh, cac can thiép doi voi dong mach chu va céac can thiép voi
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dung cu mé& hodc sy thAm thau cua mi chom.

Hon nita, cac hop chit 1a thich hop dbi voi viéc diéu tri va/hodic ngin ngilra
chung trong trudng hop can thiép phau thuét voi myc dich thuc ddy viéc lam lanh vét
thwong va rit ngin thoi gian hdi phuc. Hon nita, ching ciing thich hop dé ddy manh su

lam lanh vét thuong.

Hon nita, cac hop chét 1a thich hop dé diéu tri va/hodic ngin nglra cac rdi loan
vé mat dd xwong va cau trac xwong nhu nhung khong chi gioi han 0 ching loang
xuong, chimg nhuy@n xuong va cac rbi loan xuwong lién quan dén ching ting ning

tuyén giap.

Hon nita, cac hop chat la thich hgp dé diéu tri va/hodc ngén ngua cac roi loan

chirc nang gidi tinh, cu thé l1a roi loan chic ndng cwong cing O nam gioi.

Tét hon 13, cac hop chit 1a thich hop dé diéu tri va/hogic ngin nglra chig suy
tim, bénh tim mach vanh, dot quy do thiéu mau cuc bd va/hodc xung huyét, bénh cao
huyét ap, bénh cao huyét ap phdi, bénh nghén dong mach ngoai vi, tién san giat, bénh
nghén phdi man tinh, bénh hen, chimng pht phdi cp tinh va/hogc man tinh, ching viém
phé nang va/hodc viém thanh phé nang di (mg do bui hiru co hit vao va hat c6 ngudn
gbe tir nim, ném soi hogc c6 ngudn gde khac, va/hodc viém phé quan cép tinh do hoa
chét, chimg phu phdi cp tinh va/hodc man tinh do hoa chit, chimg phu phdi bénh than
kinh, cac biéu hién phdi cép tinh va/hodc man tinh do buc xa, cac rbi loan k& phdi cip
tinh vi/hosic man tinh, hdi ching tdn thwong phdi cip tinh/suy liét ho hép cép
(ALI/ARDS) & ngudi 16n hodc tré nho bao gdm tré so sinh, ALI/ARDS thir cép déi voi
ching viém phdi va nhidm tring, viém phdi sic va ALI/ARDS thir chp dbi véi sic,
ALI/ARDS thir cdp déi véi viée hit phai khi doc, ton thuong phdi cép tinh lién quan
dén viéc truyén mau (TRALI), ALI/ARDS va/hodc thiéu ning phdi cép tinh sau phau
thuat, chn thuong va/hodc vét bong, va/hodc ton thuong phdi do may hd hip nhan tao
gay ra (VILI), tén thuong phéi sau hit phan su, chitng xo hoa phdi, hoi chimg do cao,
bénh thidn man tinh, bénh viém tiéu cau than, tdn thuong than cip tinh, hdi chimg tim

than, phu bach huyét, bénh viém rudt, nhiém trung, sd¢ do nhiém trung, hoi ching dap
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{ng viém toan than (SIRS) khong c6 ngudn gbc 1y nhidm, séc do qua man, bénh viém

rudt va/hodc chirng may day.

Tét hon nita 1a, cac hop chét 1a thich hop dé didu tri va/hoic ngan ngira chimng
suy tim, bénh cao huyét ap, bénh cao huyét ap phi, bénh hen, chimg phu phéi cip tinh
va/hoic man tinh do hoa chét, hdi ching tdn thuong phdi cdp tinh/suy liét hd hép cip
(ALI/ARDS) & ngudi 16n hodc tré nhd bao gdm tré so sinh, ALI/ARDS thi cép ddi véi
chitng viém phdi va nhidm tring, viém phdi sic va ALI/ARDS thir cdp ddi véi sic,
ALI/ARDS thr cép dbi v6i viée hit phai khi doc, ton thwong phdi cdp tinh lién quan
dén viée truyén mau (TRALI), ALI/ARDS va/hodc thiéu nang phéi cép tinh sau phiu
thuat, chén thuong va/hodc vét bong, va/hodc tén thuong phdi do may ho hép nhan tao
gy ra (VILI), tén thwong phdi sau hit phan su, nhiém tring, séc do nhiém tring, hoi
chitng dap tmg viém toan than (SIRS) khong c6 ngudn gbe 1ay nhiém, sc do qua man,

bénh viém rudt va/hoic chirng may day.

Sang ché con dé xuat viéc su dung cac hop chat theo sang ché d¢ dicu tri

va/hoidc ngin ngura cac rdi loan, cu thé 1a cac roi loan dugc k€ dén trén day.

Sang ché con dé xuat viéc st dung cac hop chat theo sang ché dé san xuat thudc

dé diéu tri va/hodc ngin ngura cac rdi loan, cu thé 1a cac roi loan dugc ké den trén day.

Sang ché con dé xuit phuwong phap dé€ diéu tri va/hodc ngin ngura cac roi loan,
cu thé 1a cac rdi loan duge ké dén trén déy, bang cach sir dung lugng ¢ hoat tinh cua

cac hop chét theo sang ché.

Sang ché con dé& xudt Thudc chira hop chat theo sang ché va mot hodc nhiéu
hoat chét khéc, cu thé la d€ diéu tri va/hodc ngan ngra cac roi loan dugc k€ den trén

day. Cac t6 hop chira hoat chit 14y 1am vi du va dugc uu tién la:
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Céc chét e ché ACE, chit déi khang thu thé angiotensin, chét chi van thy thé
beta-2, chét e ché phosphodiesteraza, chét chu van thu thé glucocorticoit, cac thude
loi tidu hodc angiotensin tai t& hop chuyén hoa enzym-2 hoic axit axetylsalixylic

(aspirin).

Theo phuong an dwoc wu tién cla sang ché, cac hop chit theo sang ché duoc
dung két hop voi chét (rc ché ACE nhu, bing cach vi du va uu tién, enalapril,
quinapril, captopril, lisinopril, ramipril, delapril, fosinopril, perindopril, cilazapril,

imidapril, benazepril, moexipril, spirapril hodc trandopril.

Theo phuong an duwgc wu tién clia sang ché, cac hop chét theo sang ché dugc
dung két hop voi chét dbi khang thu thé angiotensin nhu, béng cach vi du va uu tién,

losartan, candesartan, valsartan, telmisartan hodc embusartan.

Theo phuong an duoc wu tién clia sang ché, cac hop chit theo sang ché dugce
dung két hop véi chét chu van thy thé beta-2 nhu, bang cach vi du va wu tién,
salbutamol, pirbuterol, salmeterol, terbutalin, fenoterol, tulobuterol, clenbuterol,

reproterol hodc formoterol.

Theo phuong an dwoc uu tién cla sang ché, cac hop chét theo sang ché dugce
dung két hop véi chit trc ché phosphodiesteraza (PDE) nhu, bang cach vi du va uu

tién, milrinon, amrinon, pimobendan, cilostazol, sildenafil, vardenafil hodc tadalafil.

Theo phuong 4n dugc wu tién cla sang ché, cic hop chét theo sang ché dugc
dung két hop vdi cht chll van thy thé glucocorticoit nhu, bang cach vi du va uu tién,
cortiosol, cortison, hydrocortison, prednison, metyl-prednisolon, prednyliden,

deflazacort, fluocortolon, triamcinolon, dexamethason hodc betamethason.

Theo phuong an dugc uu tién cua sang ché, cac hop chat theo sang ché dugc
dung két hop véi thude loi tiéu nhu, bing cach vi du va wu tién, furosemit, torasemit va

hydroclothiazit.

Sang ché con d& cap dén thubc ma chira it nhit mot hop chét theo sang ché,
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thuong cing voi mot hodc nhiéu ta duoc dugc dung tro khong ddc va dén viée st dung

n6 cho cac muc dich duoc ké dén trén day.

Cac hop chit theo sang ché c6 thé ¢o tac dung toan than va/hodc cuc bd. Pbi voi
muc dich nay, ching c6 thé dwoc dung theo cach thich hop, vi du qua duong ngoai
duong tiéu hoa, phdi, mili, dudi ludi, ludi, khoang miéng, da, qua da, mang két qua

duong thi giac hodc nhu mo ghép hodc stent.

Cac hop chit theo sang ché c6 thé duoc ding & cac dang dung thich hop dbi véi

cac duong dung nay.

Viée dung ngoai duong tidu hoa c6 thé duoc thuc hién dé tranh budc hap thu (vi
du trong tinh mach, trong dong mach, trong tim, trong xuong sdng hodc trong thit
lung) hodc bao gdm ca sy hép thu (vi du trong co, dudi da, trong da, qua da hogc trong
mang bung). Cac dang dung thich hop dé ding ngoai dudng tiéu hoa bao gdm cic ché
pham dé tiém va truyén & dang dung dich, huyén phu, nhil twong, dong kho hodc bot

vO trung.

Thich hop cho cac dudng dung khac 13, vi du, dang dugc phim dé xéng (bao
gdm dung cu xdng bdt, dung cu khi dung), thudc nhé miii, thuéc nho mit, dung dich
hodc phun xit; mang moéng/mang hodc huyén pht trong nude (thude xtre ding ngoai
da, hén hop léc), huyén phu wa chét béo, thubc md, kem, cc hé diéu tri qua da (vi du

miéng dip), sita, bot nhao, bot, bot dang bui, md ghép hodc stent.

Viéc dung ngoai duong tiéu hoa la duge uu tién, dic biét 1a dung trong tinh

mach.

Cac hop chét theo sang ché c6 thé dugc chuyén hoa thanh cic dang ding dugce
chi ra. Viéc nay co thé dwoc thuc hién theo cach da dugc biét dén bing cach tron voi
cac ta duoc duoc dung tro khong doc. Cac ta duge ndy bao gdm céc chat mang (vi du
xenluloza dang vi tinh thé, lactoza, manitol), cac dung méi (vi du polyetylen glycol
dang 16ng), chét nhil twong va chit gdy phén tan hodc chdt 1am w6t (vi du natri

dodexylsulfat, polyoxysorbitan oleat), cac chét két dinh (vi du polyvinylpyrolidon), cac
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polyme téng hop va ty nhién (vi du albumin), cac chat lam 6n dinh (vi du cac chét
chong oxy hoa, vi du axit ascorbic), cac chat tao mau (vi du cac sac to vo co, vi du st

oxit) va cac chat che gidu huong vi va/hodc mui.

Noi chung, da phat hién la trong truong hop dung ngoai duong tiéu hoa, co loi
néu ding cac lwong ndm trong khoang tir 0,001 dén Smg/kg, tét hon 1a khoang tir 0,01

dén 1mg/kg, thé trong dé dat duge cac két qua hiru hiéu.

Tuy nhién, trong mét sb trudng hop co thé ndm ngoai khoang lwong di néu, cu
thé 1a tuy thudc vao thé trong, duong ding, sw dap Umg cla cé thé dbi voi hoat chét,
ban chét cua ché phdm va thoi gian hodc khoang thoi gian ma trong do viée dung duge
thye hién. Vi du, nho hon luong t6i thidu dugc ké dén co thé 14 du trong mot sb trudng
hop, trong khi trong cac truong hop khac, gidi han trén da néu phai duoc vuot qua.
Trong trudng hop dung luong 16n hon, c6 thé thich hop dé phén chia ching thanh

nhiéu liéu riéng ré trong ngay.

Céc vi du sau ddy minh hoa sang ché. Sang ché khong bi gidi han & cac vi du

nay.

Céc ty 1& phén trim trong cac tht nghiém va vi du sau ddy, trir khi dugc chi ra
theo cach khéc, 13 ty 1& phin trim theo trong lugng; cac phén 13 cic phan theo trong
lvong. Ty 1& dung mdi, ty 1& pha lodng va dit liéu ndng do dbi voi chét long/dung dich

dang 16ng 1a duoc duya trén thé tich.
A. Vi du thue hién sang ché

Cac chir viét tit

AA axit amin

Acm axetamidomety!

ADM adrenomedulin (cua nguoi)

ADM(2-52) trinh tu peptit cia ADM AA 2 dén AA 52, bao gdm lién két

disulfua va amit dau cuoi C
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CDI
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TLC
DCI
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DIEA
DMAP
DMF
DMSO
theo ly thuyét
eq.

ESI
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h
HATU

HPLC
LC-MS
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min
MS
NMR
pbf
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RT
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khoang

tert-butyloxycacbonyl
cacbonyldiimidazol

(cac) ngay, bd dbi (theo NMR)

sdc ky 16p mong

ion hoa hoa hoc truc tiép (theo MS)
vach doi cua vach d6i (theo NMR)
N,N-diisopropyletylamin
4-dimetylaminopyridin

N, N-dimetylformamit

dimetyl sulfoxit

theo 1y thuyét (theo hiéu sut)

(cac) duong lugng

ion hoa phun dién (theo MS)
(9H-fluoren-9-ylmetoxy)cacbonyl
(cac) gio
O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetrametyluron
hexaflophosphat

séc ky 1ong cao ap, hiéu ning cao
sdc ky 10ng-quang phd khdi cip doi
muc bdi (theo NMR)

(cac) phut

phé khéi

phd cong hudng tir hat nhan
2,2,4,6,7-pentametyldihydrobenzofuran-5-sulfonyl
polyetylen glycol

pha dao (theo HPLC)

nhiét o trong phong

thoi gian luu (theo HPLC)

bd don (theo NMR)
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tBu
TFA
THF
Trt
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benzotriazol-1-yl-N-tetrametyl-uron tetrafloborat
tert-butyl

axit trifloaxetic

tetrahydrofuran

trityl

Danh phap cua cac axit amin va trinh ty peptit 1a theo:

International Union of Pure and Applied Chemistry and International Union of

Biochemistry: Nomenclature and Symbolism for Amino Acids and Peptides

(Recommendations 1983). In: Pure & Appl. Chem. 56, Vol. 5, 1984, p. 595-624

Tén thong thuong

Alanin
Arginin
Asparagin
AXit aspartic
Xystein

Axit glutamic
Glutamin
Glyxin
Histidin
[soleuxin
Leuxin
Lysin
Methionin
Phenylalanin
Prolin

Serin
Threonin
Tryptophan

Tyrosin

Ky hiéu Ky hiéu chir cai
Ala A

Arg
Asn
Asp
Cys
Glu
Gln
Gly
His
Ile

T o o O a0 gz R

—_

Leu
Lys
Met
Phe
Pro
Ser
Thr
Trp

< 2 3 » 9o RO

Tyr
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Valin Val A\

Cac phwong phap LC-MS va MS

Phwong phap 1 (LC-MS): Loai thiét bi: Hé Waters ACQUITY SQD UPLC; cot:
Waters Acquity UPLC HSS T3 1,8y 50mm x Imm; pha dong A: 1 | nudc + 0,25ml
99% ndng dd axit formic, pha dong B: 1 | axetonitril + 0,25ml 99% ndng dd axit
formic; gradient: 0,0 phtt 90% A — 1,2 phiit 5% A — 2,0 phut 5% A; 10: 50°C; dong
chay: 0,40ml/phut; do tia cyc tim: tir 210 dén 400nm.

Phwong phap 2 (LC-MS): loai thiét bi MS: Waters (Micromass) Quattro Micro;
HPLC loai thiét bi: cac ddy Agilent 1100; cot: Thermo Hypersil GOLD 3 20mm x 4
mm; pha dong A: 1 1 nuéc + 0,5ml 50% ndng do axit formic, pha dong B: 1 1
axetonitril + 0,5ml 50% ndng dd axit formic; gradient: 0,0 phit 100% A — 3,0 phut
10% A — 4,0 phut 10% A; 10: 50°C; dong chay: 2,0 ml/phut; do tia cyc tim: 210nm.

Phwong phap 3 (HPLC): Loai thiét bi: cac ddy HP 1200; UV DAD; cot: Phenomenex
Luna 5 um C5 100A, 150 mm x 4,6mm; pha dong A: 1 1 nude + 0,5ml 50% néng do
axit formic, pha dong B: 1 | axetonitril + 0,5ml 50% ndng do axit formic; gradient: 0,0
phit 95%A — 5 phit 5% A; — 5,8 phit 95% A — 6,2 phiit 95% A; téc do dong chay:
2,5 ml/phut; 16: RT; do tia cye tim: 210 nm.

Phwong phap 4 (HPLC): Loai thiét bi: cac diy HP 1200; UV DAD; cdt: Merck
Chromolith Fastgradient RP18 50mm x 2mm; pha dong A: 1 1 nudc + 0,5ml 50% ndng
do axit formic, pha dong B: 1 1 axetonitril + 0,5ml 50% ndng do axit formic; gradient:
0,0 phiit 95%A — 2,9 phiit 5% A — 3,2 phlit 5% A; téc d9 dong chay: 3ml/phut; 10:

RT; do tia cyc tim: 210nm.

Phwong phap 5 (DCI MS): Loai thiét bi: Thermo Fisher-Scientific DSQ; ion hoa hoa

hoc; khi amoniac phan ng: nhiét d6 ngudn: 200°C; ning lugng ion hoa 70eV.

Phwong phap 6 (MALDI MS): Loai thiét bi Kratos PC-Kompact SEQ V1.2.2
MALDI TOF MS, phuong thirc ion hoa tich cuc, chiéu cao tuyén tinh, cong suét: 75.
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Bo tong hop vi song: bd tdng hop Biotage Emrys Initiator II, véi kich ¢& lo thay dbi
dén thé tich phan tng 20ml va bo xir ly mau “Robot 60”

Chét dém xitrat do pH=4: Fluka No 82566; chit dém xitrat d6 pH=4, duoc lam 6n
dinh bang ché phém natri azit: axit xitric, khoéng 0,056 M, natri azit, khoang 0,05%;
natri clorua, khoang 0,044 M; natri hydroxit, khoang 0,068M.

40kDa metoxy poly(etylen glycol) maleimido propionamit (40k mPEG maleimit
mach théng);

S6 CAS 724722-89-8; T Dr. Reddys Inc., s6 Lot 233101301; phan t&r lugng trung
binh khéi, Mw (GPC) 40500 Da; da phan tan (GPC) 1,08.

Cac hop chét khéi diu
Vidu 1A

Allyl-N-(tert-butoxycacbonyl)-O-[(4-nitrophenoxy)cacbonyl]-L-tyrosinat

o
LA
O)kO

O
H,C -9
) NH
e O™
CH, O CH,

Gom 36,7g (114,3 mmol) N-Boc-L-tyrosin alyl este, 23,0g (114,3mmol) 4-
nitrophenyl cloformat, 17,5ml (125,7mmol) trietylamin va 1,40g (11,4mmol) 4- -
dimetylamino pyridin vao 1000ml diclometan va khudy & nhiét do trong phong trong 2
gid. Chiét hdn hop phan Gng bing khoang 500ml nudc va bing khoang 250ml nudc
mubi va 1am khd qua khoang 100g natri sulfat. Loai bo dung mdi bang thiét bi bay hoi

kidu quay (khoang 40°C, khoang 200mbar, khoang 30 phiit) va hoa tan san phim trong
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dietyl ete 4m va két tinh qua dém & 4°C. Loc bo chit két tia, rira bang dietyl ete lanh
va lam khd trong chan khong ¢ mic cao (khoang 0,1mbar, 18 gid). Hiéu suét 1a
29,862, (59,6mmol, 52% theo ly thuyét) san phim mong muén.

LC-MS (phuong phap 1): R; = 1,23 phit, m/z =487 (M+H)"

Vidu 2A

Axit (2S5)-4-{[(4-{(2S)-3-(Allyloxy)-2-[(tert-butoxycacbonyl)amino]-3-

oxopropyl} phenoxy)cacbonyl]-amino}-2-[(tert-butoxycacbonyl)amino|butanoic

o}
0
H.C ?
1 _o. _NH
He— Y |
CH, O CH,

Hoa tan 4,0g (8,22mmol) hop chit tir vi du 1A trong 60ml diclometan. Thém
1,795 (8,22mmol) axit (2S)-4-Amino-2-[(tert-butoxycacbonyl)amino]butanoic va
1,43ml (8,22mmol) N,N-diisopropyletylamin vao. Tach hdn hgp phan (g thanh 3
phén. Gia nhiét cac phén trong 30 phit trong éng bit kin & 75°C trong bd tbng hop vi
song. Loai bé dung modi bang thiét bi bay hoi kiéu quay ra khoi hdn hgp phan g gom
lai (khoang 40°C, khoang 200mbar, khoang 30 phut). Hoa tan san phim thd trong
diclometan va sic ky qua khoang 600ml silicagel. Dung mdi dugc st dung la
diclometan/etyl axetat 4/1, diclometan/etyl axetat 1/1, diclometan/metanol 4/1 va
diclometan/ metanol 1/1. Gom cac phan doan chita san phdm va c¢d dic dén kho dudi
ap suét giam. Viéc nay thu dugc 4,02g (6,54mmol, 80% theo ly thuyét) san phdm mong

mubn.
LC-MS (phuong phap 1): Ry = 1,07 phut, m/z = 564 (M-H)

Vidu 3A
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Allyl O-({(3S)-4-{[(2R)-1-amino-1-ox0-3-(tritylsulfanyl)propan-2-ylJamino}-3-[(tert-
butoxy-cacbonyl)amino]-4-oxobutyl} carbamoyl)-N-(tert-butoxycacbonyl)-L-tyrosinat

H.C
Lo 82 1)
0 O)\fng H S
oy O
H
0]
07 “NH,

0
H.C Q
31 0 NH
He— Y H
CH, O CH,

Hoa tan 2,50g (4,42mmol) hop chit tir vi du 2A trong 100ml diclometan. Thém
1,602g (4,42mmol) S-Trityl-L-xysteinamit, 0,77ml  (4,42mmol)  N,N-
diisopropyletylamin va 1,68g (4,42mmol) HATU vao. Tach hon hop phan tng thanh 5
phan. Gia nhiét cac phén trong 30 phut trong 6ng bit kin & 60°C trong bd tdng hop vi
séng. Loai b dung mdi bing thiét bi bay hoi kiéu quay ra khoi hdn hop phan timg gom
lai (khoang 40°C, khoang 200 mbar, khoang 30 phut). Hoa tan san phdm thé trong
diclometan va sic ky qua khoang 600ml silicagel. Dung mdi dugc sir dung la
diclometan/etyl axetat 2/1, diclometan/etyl axetat 1/1, diclometan/metanol 20/1 va
diclometan/metanol 10/1. Gom céc phan doan chita san phim va c6 d3c dén kho dudi
ap sudt giam. Viéc nay thu duoc 4,12g (3,30mmol, 75% theo ly thuyét, do tinh kheiét

73%) san phim mong muén.
LC-MS (phuong phap 1): R¢= 1,36 phit, m/z=911 (M+H)"
Vidu 4A

O-({(3S)-4-{[(2R)-1-Amino-1-oxo0-3-(tritylsulfanyl)propan-2-ylJamino}-3-[(tert-
butoxycacbonyl)-amino]-4-oxobutyl } carbamoyl)-N-(tert-butoxycacbonyl)-L-tyrosin

-32-



22040

0 0 NH
T A
; N
0 N/\/\H/r
H
o}
o} NH,
0
OH
HQ 0 NH
CH, O

Hoa tan 4,14g (4,55mmol) hop chit tir vi du 3A trong 90ml tetrahydrofuran.
Thém 3,17ml (22,8mmo]) trietylamin, 0,86ml (22,8mmol) axit formic va 0,526g (0,455
mmol) tetrakis(triphenylphosphin)paladi(0) vao. Khudy hdn hgp phan ng qua dém ¢
nhiét do trong phong. Pha loang phan mg bing khoang 100ml nuéc va chiét hai 1an
bang khoang 100ml diclometan. Chiét cic pha hitu co gom lai bdng nudc mudi, lam
kho qua natri sulfat va co dic dén kho dudi ap suét giam. Hoa tan san phim thd trong
diclometan va sic ky qua khoang 500ml silicagel. Dung mdi dugc st dung la
diclometan, diclometan/metanol 20/1 va diclometan/metanol 1/1. Gom cac phan doan
chra san phim va cb dic dén kho dudi ap suit giam. Viéc nay thu dugc 2,62g san
phém tho ¢6 do tinh khiét 94,5%. Tinh ché tiép san phim nay bang RP-HPLC diéu ché
tré C18 bing nudc/metanol gradient dé thu dugc 2,35g (2,70mmol, 59% theo ly thuyét)
san pham tinh khiét.

LC-MS (phuong phap 1): Ri= 1,22 phut, m/z = 871 (M+H)"

'H-NMR (400 MHz, DMSO-ds, &/ppm): & = 7,92 (d, 1H), 7,65 (t, 1H), 7,28-7,35 (m,
12H), 7,25-7,28 (t, 3H), 7,15-7,20 (m, 4H), 6,95 (d, 2H), 4,29 (q, 1H), 4,00 (m, 1H),
3,92 (m, 1H), 3,11 (m, 3H), 2,90 (m, 1H), 2,36 (m, 2H), 1,84 (m, 1H), 1,68 (m, 1H),
1,34 (d, 18H).

Vidu 5A
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tert-Butyl-metyl(2-oxotetrahydrofuran-3-yl)carbamat

He. SHs
>L<:H3
(0] O\fo

0 NQ
CH

3

Hop chit duoc téng hop theo Alberico, Dino; Paquin, Jean-Francois; Lautens,

Mark; Tetrahedron, 2005, vol. 61, p. 6283 - 6297.

Hoa tan 5,18g (25,7mmol) tert-Butyl(tetrahydro-2-oxo-3-furanyl)carbamat,
4,81ml (77,2mmol) iodometan trong 100ml dimetyl fomamit kho. Lam lanh dung dich
dén 0°C va thém 1,34g (60% trong dau khoang, 33,5mmol) natri hydrua. Lam m phéan
ng dén nhiét do trong phong va khudy qua dém. Thém hdn hop phan tng vao khoang
400ml nudce va chiét hdn hop ba 1an bang khoang 300 ml etyl axetat. Lam kho cac pha
hitu co gom lai qua natri sulfat va ¢b dic dén kho dudi ép suat giam. Viée nay thu

duge 8,70g (25,7mmol, 100% theo 1y thuyét, d6 tinh khiét 63%) san phdm mong mudn.

Céc dit liéu phén tich theo tai lidu chuyén nganh. San phim dugc st dung trong

budc tdng hop tiép theo ma khong can tinh ché thém.
Vi du 6A

Axit 2-[(tert-Butoxycacbonyl)(metyl)amino]-4-(1,3-dioxo-1,3 -dihydro-2H-isoindol-2-
yl)butanoic
O
O 4/_?* OH
N N—CH,
o= CH,

0 0—~cH,
CH,

Hoa tan 8,70g (khodng 25mmol, d6 tinh khiét khoang 63%) hop chit tir vi du
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5A trong 560ml dimetyl formamit. Thém 8,23g (44,4mmol) kali ophtalimit vao va gia
nhiét hdn hop phan Gmg dén 150°C trong 7 gid. Loai bo khoang 400ml dung mdi bing
thiét bi bay hoi kiéu quay (khoang 60°C, khoang 10mbar, khoang 30 phiit). Rét hdn
phan mg vao hdn hop gdm khoang 100ml nude, 200g nude da va 15ml axit axetic.
Sau khi lam néng chay nude da con lai, loc hdn hop phan img va chiét phan loc 3 lan
bing khoang 100 ml diclometan. Lam kho cac pha hiru co gom lai bing natri sulfat va
cd ddc dén kho dudi ap suét giam. Hoa tan san phdm tho trong diclometan va sic ky
qua khoang 70ml silicagel. Dung méi dugc st dung la diclometan/etyl axetat 9/1 to
diclometan/etyl axetat 6/4. Gom cac phan doan chira sin phdm va ¢ dic dén kho dudi

ap sudt giam. Viée nay thu dugc 2,39g (6,04mmol, 24% theo 1y thuyét) san pham.
LC-MS (phuong phap 1): Ri= 0,92 phit, m/z =363 (M+H)"

Vi du 7A

Axit 4-Amino-2-[(tert-butoxycacbonyl)(metyl)amino]butanoic

@)

ﬁorﬁ
H,N N—CH,
CH,

2 . :<
O—-cH,
CH,

Hoa tan 11,8g (32,6mmol) hop chét tir vi du 6A trong khoang 640ml etanol va
thém 23,8ml (488mmol) hydrazin hydrat vao hdn hop phan ng. Sau khi khudy qua
dém, loc hdn hop phan tmg va ¢ dic phan loc dén kho dudi ap sut giam. Hoa tan san
pham tho trong etanol va thém khoang 50g silicagel vao, loai bo dung mdi dudi ap suét
giam. Thém chét rén thu dugc vao khoang 500g cdt silicagel va sic ky. Dung mdi dwoc
st dung la diclometan/metanol 9/1 dén diclometan/metanol 1/1. Gom cac phin doan
chra san phdm va c6 ddc dén kho dudi ap sudt giérri. Viéc nay thu duoc 2,98g

(12,8mmol, 39% theo 1y thuyét) san pham.

LC-MS (phuong phap 2): Ri= 0,21 phit, m/z = 233 (M+H)"
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DCI MS (phuong phap 5): m/z =233 (M+H)"
Vidu 8A

Axit 4-{[(4-{(2S)-3-(Allyloxy)-2-[(tert-butoxycacbonyl)amino]-3-
oxopropyl}phenoxy)cacbonyl]-amino}-2-[(tert-butoxycacbonyl)(metyl)amino]butanoic

CH,
H,C
0~ “CH,
A cn,
(0] 0] N
LA o
0] N
H
0]
(0]
(0]
"G 0 NH
He— Y |
CH, O CH

Hoa tan 0,931g (1,92mmol) hop chét tir vi du 1A trong 30ml diclometan. Thém
0,455g (1,92mmol) hop chét tir vi du 7A vao. Tach hdn hop phan ng thanh 2 phan.
Gia nhiét cac phan trong 30 phit trong éng bit kin ¢ 80°C trong bd tong hop vi song.
Loai bo dung moi ra khoi hdn hop phan {mg gom lai dudi ap sudt giam. Tinh ché san
phAm tho bang RP-HPLC diéu ché trén cot C18 bing nuwdc metanol gradient tir 9/1 dén
1/9. Gom céc phan doan chira san phim va cd dic dén khd dudi ap sudt giam. Viéc nay
thu duoc 0,523g (0,85mmol, 44% theo ly thuyét) san phim mong mubn 1 hdn hop
gdm 2 chét ddng phan khong d6i quang.

LC-MS (phuong phap 1): Ry= 1,08 va 1,11 phuat, m/z = 578 (M-H)
Vi du 9A

Allyl O-[(4-{[(2R)-1-amino-1-0x0-3-(tritylsulfanyl)propan-2-ylJamino}-3-[(tert-
butoxycacbonyl)-(metyl)amino]-4-oxobutyl)carbamoyl]-N-(tert-butoxycacbonyl)-L-

tyrosinat
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Hoa tan 2,24g (3,86mmol) hop chét tir vi du 8A trong 100ml diclometan. Thém
1,401g (3,86mmol) S-Trityl-L-xysteinamit, 0,67ml (3,86mmol) N,N-
diisopropyletylamin va 1,47g (3,86mmol) HATU vao. Tach hdn hop phan tng thanh 5
phin. Gia nhiét cac phan trong 30 phiit trong dng bit kin & 60°C trong bd tdng hop vi
song. Loai bo dung moi bang thiét bi bay hoi kiéu quay ra khoi hdn hop phan img gom
lai (khoang 40°C, khoang 200 mbar, khoang 30 phat). Tinh ché san phim tho bing RP-
HPLC diéu ché trén cot C18 bang nudc metanol gradient tir 9/1 dén 1/9. Gom cac phéan
doan chra san phim va c6 dic dén kho dudi ap sudt giam. Viéc nay thu duge 3,26¢
(2,75mmol, 71% theo ly thuyét, do tinh khiét 78%) san phim mong mudn 1a hén hop
gdm chit dong phan khong dbi quang.

LC-MS (phuong phép 1): Ri= 1,41 va 1,43 phiit, m/z = 924 (M+H)"
Vi du 10A

O-[(4-{[(2R)-1-Amino-1-ox0-3-(tritylsulfanyl)propan-2-ylJamino}-3-[(tert-
butoxycacbonyl)-(metyl)amino]-4-oxobutyl)carbamoyl]-N-(tert-butoxycacbonyl)-L-

tyrosin
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0O O N3
)J\ H
N
0 N/\/k[(r
H
0
07 "NH,
0
H.C OH
31 _O0_ _NH
HSC \H/
CH, O

Hoa tan 2,2g (2,38mmol) hop chét tir vi du 9A trong 48ml tetrahydrofuran.
Thém 1,66ml (11,9mmol) trietylamin, 0,45ml (11,9mmol) axit formic va 0,275g
(0,238mmol) tetrakis(triphenylphosphin)paladi(0) vao. Khudy hdn hop phan mg qua
dém & nhiét do trong phong. Pha loang phan tng bing khoang 50ml nudc va chiét hai
1dn bang khoang 50ml diclometan. Chiét cac pha hiru co gom lai bing nudc mudi, lam
kho qua natri sulfat va c6 ddc dén kho dudi ap suit giam. Hoa tan san phim tho trong
diclometan va sdc ky qua khoang 100g silicagel. Dung mdi dugc su dung la
diclometan, diclometan/metanol 50/1 va diclometan/metanol 4/1. Gom cac phan doan
chita san phdm va c6 dic dén kho dudi 4p sudt giam. Viéc nay thu dugc 1,44g
(1,61mmol, 68% theo ly thuyét) san phém 12 hdn hop gdm chit déng phan khong déi

quang.
LC-MS (phuong phap 1): R¢= 1,20 va 1,24 phut, m/z = 884 (M+H)"

'H-NMR (400 MHz, DMSO-ds, &/ppm): 8 = 8,00 (m, 1H), 7,65-7,90 (m, 4H), 7,18-
7,35 (m, 18H), 7,10 (m, 2H), 6,96 (m, 4H), 4,60 (m, 1H), 4,46 (m, 1H), 4,30 (m, 2H),
4,05 (m, 2H), 3,00 (m, 4H), 2,75 (m, 6H), 2,36 (m, 3H), 2,00 (m, 2H), 1,82 (m, 2H),
1,40 (m, 3H), 1,35 (s, 18H).

Vidu 11A
N3-[(4-{(2S)-3-(Allyloxy)-2-[(tert-butoxycacbonyl)amino]-3-

oxopropyl} phenoxy)cacbonyl]-N*-(tert-butoxycacbonyl)-L-ornithin
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Hoa tan 6,00g (12,33mmol) hop chéat tr vi du 1A trong 120ml diclometan.
Thém 2,57g (12,33 mmol) N2-(tert-Butoxycacbonyl)-L-ornithin. Tach hdn hgp phan
g thanh 6 phin. Gia nhiét cic phin trong 90 phiit trong dng bit kin & 75°C trong bd
tdng hop vi song. Chiét hdn hop phan ung gom lai bang khoang 100ml dung dich
amoni clorua bdo hoa. Chiét lai hai 14n pha trong nudc bang khoang 30ml diclometan.
Chiét cac pha hitu co gom lai bing khodng 50 ml nudc mudi va 1am khd qua natri
sulfat. Loai bd dung mdi dudi ap sudt giam. Hoa tan san phédm thd trong diclometan va
sic ky qua khoang 600ml silicagel. Dung moi dugc st duyng la diclometan,
diclometan/metanol 40/1 dén diclometan/metanol 1/1. Gom cac phan doan chira san
phdm va c6 dic dén kho dudi ap suit giam. Viée nay thu duge 2,63g (4,06mmol, 33%
theo 1y thuyét, do tinh khiét 89%) sin phdm mong mudn.

LC-MS (phuong phap 1): R¢= 1,03 phit, m/z = 578 (M-H)
Vidu 12A

N3-[(4-{(2S)-3-(Allyloxy)-2-[(tert-butoxycacbonyl)amino]-3-
oxopropyl} phenoxy)cacbonyl]-N2-(tert-butoxycacbonyl)-L-ornithyl-S-trityl-L-

xysteinamit
0]
O)J\N
H
0]
H,C
0 NH
e 1
CH, O CH,
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Hoa tan 1,20g (2,07mmol) hop chét tir vi du 11A trong 48ml diclometan. Thém
0,750g (2,07mmol) S-Trityl-L-xysteinamit, 0,36ml (2,07mmol) N,N-
diisopropyletylamin va 0,787g (2,07mmol) HATU vao. Tach hdn hgp phan (g thanh
3 phdn. Gia nhiét cac phin trong 30 phit trong éng bit kin & 60°C trong b tong hop vi
song. Loai bo dung mdi bang thiét bi bay hoi kiéu quay ra khoi hdn hgp phan img gom
lai (khoang 40°C, khoang 200 mbar, khoang 30 phit). Hoa tan san phim tho trong
diclometan va sdc ky qua khoang 400ml silicagel. Dung moi dugc st dung la
diclometan/etyl axetat 2/1, diclometan/etyl axetat 1/1. Gom cac phén doan chira san
phdm va ¢6 dic dén kho dudi ap sudt giam. Viéc nay thu duge 1,30g (1,5mmol, 56%

theo ly thuyét, d6 tinh khiét 82%) san phim mong muén.
LC-MS (phuong phap 1): R = 1,35 phat, m/z = 924 (M+H)"
Vidu 13A

N2-(tert-Butoxycacbonyl)-N>-[(4-{(2S)-2-[(tert-butoxycacbonyl)amino]-2-
carboxyetyl}phenoxy)-cacbonyl]-L-ornithyl-S-trityl-L-xysteinamit

Hoa tan 3,06g (2,33mmol) hop chét tir vi du 12A trong 46ml tetrahydrofuran.
Thém 1,63ml (11,6mmol) trietylamin, 0,44ml (11,6mmol) axit formic va 0,265g
(0,233mmol) tetrakis(triphenylphosphin)paladi(0) vao. Khudy hdn hop phan ng qua
dém & nhiét do trong phong. Pha loang phan ng bing khoang 50ml nudce va chiét hai
14n bing khoang 50ml diclometan. Chiét cac pha hitu co gom lai bang nudc mubi, lam

kho qua natri sulfat va c¢d dic dén kho dudi &p sudt giam. Hoa tan san phdm tho trong
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diclometan va sic ky qua khoang 500ml silicagel. Dung méi dugc st dung la
diclometan, diclometan/metanol 40/1 va diclometan/metanol 1/1. Gom cac phan doan
chira san phim va c6 dac dén kho dudi ap sudt giam. Viéc nay thu dugc 1,40g san
phim tho c¢6 o tinh khiét 86%. Tinh ché tiép san phim nay bing RP-HPLC diéu ché
trén c6t C18 voi nudc/metanol gradient dé thu duoc 2 phan doan: 0,93g san phdm

(45% theo ly thuyét).
LC-MS (phuong phap 1): R = 1,18 phat, m/z = 885 (M+H)*

'H-NMR (400 MHz, DMSO-ds, &/ppm): & = 7,89 (d, 1H), 7,65 (t, 1H); 7,25-7,35 (m,
12H), 7,20-7,25 (m, 6H), 7,10-7,20 (m, 3H), 6,95 (d, 2H), 4,29 (m, 1H), 4,05 (m, 1H),
3,88 (m, 1H), 3,11 (d, 1H), 3,00 (m, 4H), 2,75 (m, 2H), 2,36 (m, 3H), 1,64 (m, 1H),
1,51 (m, 3H), 1,36 (s, 9H), 1,32 (s, 9H).

Vidu 14A

Nhura amit duoc tao thanh chii yéu tir tentagel duge gén két ADM (2-52)

2 52 O o} N—Tentagel™-resin
H- RQSMNNFQGLRSFGCRFGTCTVQKLAHQ[YQFTDKDKDNVAPRSKISPQGY—H

Ghép theo budc peptit vao nhya amit duge tao thanh cha yéu tir Tentagel trén
bo tdng hop peptit ty dong (Protein Technologies Inc. Symphony). Céc binh phan (g
8 poly-propylen dugc st dung song song thuc hién hoa hoc gidng nhau. Nap mdi binh
bing 0,05mmol nhya Rink duoc tao thanh chu yéu tir Tentagel dbi vai tong kich ¢& mé

0,4mmol.

Thém mdi axit amn vao véi lugng du mol gap 8 lan doi voi lugng nhya. Axit
amin la Fmoc dugc bao vé nhu nhom bao vé dau cudi N va nhom bao vé dugce chi dinh
dudi day duge st dung dbi voi cac nhom chite chudi phy. Ngoai ra, thém 188mg

(0,59mmol, 7,8 duong luwong) TBTU va 0,21ml (1,2mmol, 16 duong luong) DIEA vao.
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Thuc hién phan Ung trong DMF lam dung moi, trong khi DMF dugc st dung voi
lwong da dé 1am nd nhya va lic manh mot cach tu do. Thoi gian phan (mg/axit amin 1a
khoang 1 gio. Viéc tach cic nhom bao vé Fmoc dat dugc biang cach st dung 20%

piperidin/DMF, trong khi d6 20% piperidin/DMF dugc st dung véi luong du dé lam

22040

no nhua va lac mot cach tu do.

Trinh tu cdp d6i la nhu sau:

[

Tyr(tBu)
Gly
GlIn(Trt)
Pro
Ser(tBu)
Ile
Lys(Boc)
Ser(tBu)
Arg(pbf)
10.Pro

11.Ala

12.Val

13. Asn(Trt)
14, Asp(OtBu)
15.Lys(Boc)
16. Asp(OtBu)
17.Lys(Boc)
18. Asp(OtBu)
19. Thr(tBu)
20.Phe

21. GIn(Trt)
22. Tyr(tBu)
23.1le

N A o

(Tyr =Y = AA 52 cuia ADM cua nguoi)
(Gly =G = AA 51 cua ADM cua nguoi)
(Gln=Q = AA 50 cia ADM cua nguoi)
(Pro =P = AA 49 cia ADM cua nguoi)
(Ser = S = AA 48 cua ADM cua nguoi)
(Ile =1 = AA 47 cua ADM cua nguoi)
(Lys =K = AA 46 cua ADM cua nguoi)
(Ser =S = AA 45 cua ADM cua nguoi)
(Arg =R = AA 44 ctia ADM cua nguoi)
(Pro =P = AA 43 cia ADM cua nguoi)
(Ala= A = AA 42 cia ADM cua nguoi)
(Val =V = AA 41 cia ADM cua nguoi)
(Asn =N = AA 40 cia ADM cua nguoi)
(Asp=D = AA 39 cia ADM cua nguoi)
(Lys =K = AA 38 cuia ADM cua nguoi)
(Asp =D = AA 37 cia ADM cua nguoi)
(Lys = K = AA 36 cia ADM cua nguoi)
(Asp =D = AA 35 cua ADM cua nguoi)
(Thr =T = AA 34 ctia ADM cua nguoi)
(Phe =F = AA 33 cia ADM cua nguoi)
(Gln = Q = AA 32 cuia ADM cua nguoi)
(Tyr=Y = AA 31 cia ADM cua nguoi)
(Ile =1 = AA 30 cua ADM cua nguoti)
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24.GIn(Trt) (Gln=Q = AA 29 cia ADM cua ngudi)
25.His(Trt) (His = H = AA 28 ctia ADM cua nguoi)
26.Ala (Ala= A = AA 27 cia ADM cua nguoi)
27.Leu (Leu=L = AA 26 cuia ADM cua nguoi)
28.Lys(Boc)  (Lys=K=AA 25 cuia ADM cua nguoi)
29. GIn(Trt) (Gln = Q = AA 24 cua ADM cua nguoi)
30.Val (Val =V = AA 23 cua ADM cua nguoi)
31.Thr(tBu)  (Thr=T = AA 22 cia ADM cua nguoi)
32.Cys(Trt) (Cys=C = AA 21 cua ADM cua nguoi)
33. Thr(tBu) (Thr =T = AA 20 cia ADM cua nguoi)
34.Gly (Gly = G = AA 19 cia ADM cua nguoi)
35.Phe (Phe =F = AA 18 cua ADM cua ngudi)
36.Arg(pbf)  (Arg=R =AA 17 cia ADM cua nguoi)
37.Cys(Acm) (Cys=C = AA 16 cuia ADM cua nguoi)
38.Gly (Gly = G = AA 15 cia ADM cua nguoi)
39.Phe (Phe =F = AA 14 cia ADM cua nguoi)
40. Ser(tBu) (Ser =S = AA 13 cua ADM cua nguoi)
41.Arg(pbf)  (Arg=R = AA 12 cia ADM cua nguoi)
42.Leu (Leu=L = AA 11 cia ADM cua nguoi)
43.Gly (Gly = G = AA 10 ciia ADM cua nguoi)
44, GIn(Trt) (Gln=Q = AA 9 cua ADM cuia nguoi)
45.Phe (Phe =F = AA 8 cia ADM cua nguoi)
46. Asn(Trt) (Asn =N = AA 7 cua ADM cua nguoi)
47. Asn(Trt) (Asn =N = AA 6 cua ADM cua nguoi)
48. Met (Met=M = AA 5 cua ADM cua nguoi)
49. Ser(tBu) (Ser =S = AA 4 cua ADM cua nguoi)
50. GIn(Trt) (Gln=Q = AA 3 cia ADM cua nguoi)
51.Arg(pbf)  (Arg=R=AA 2 cia ADM clia nguoi)

Viéc oxy hoa trén nhua dat duoc bang cach sir dung sy bao vé Cys(Trt) va

Cys(Acm) véi viée tach kém theo cac nhom bao vé va sy oxy hoa thanh lién két
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disulfua bang cach sir dung ot (8 dwong luong Iodine cong véi 8 duong lugng DIEA
v6i thoi gian phan ng 30 phut). Sy oxy hoa duge xac nhan bing sy tich miu va sy

phén tich bang cach st dung HPLC va MALDI-MS.
Gom 8 mé dé dung cho viéce sir dung khac.
Vidu 15A

O-{[(3S)-3-Amino-4-{[(2R)-1-amino-1-oxo0-3-sulfanylpropan-2-ylJamino}-4-
oxobutyl]-carbamoyl}-L-tyrosyl-adrenomedulin(2-52)

(0] NH2 SH
L P
' N
o N/\/Y
H
0
0 NH2

0]

—_

2 52
Y N—RQSMNNFQGLRSFGCRFGTCTVQKLAHQIYQFTDKDKDNVAPRSKISPQGY-NH,
NH :

2

Thém 520mg (0,6mmol, 8 duong lwong) hop chét clia vi du 4A vao 0,075Smmol
hop chit cia vi du 14A. Ngoai ra, thém 188mg (0,59mmol, 7,8 duong lwong) TBTU
va 0,21ml (1,2mmol, 16 duong luong) DIEA vao. Phan ung dugc thyc hién véi DMF
lam dung mdi, trong khi d6 DMF dugc str dung voi lugng du dé 1a nd nhya va lic mot
cach tu do. Thoi gian phan ng la khoang 1 gio ¢ nhiét d trong phong. Tach peptit ra
khoi nhua bing sy khir bao vé toan thé ddng thoi bang cach st dung TFA dam dic voi
luong du dé 1am nd nhya va lic mot cach tu do, trong khi do TFA chira chét phéan hay
(tr 1 dén 5% nudc, phenol, thioanisol va 1,2-etandiol), voi thoi gian phan tmg 2 V2 gio.
Lam khd lanh san phdm tho va tinh ché bing sic ky RP bang cach st dung 0,1% TFA
trong nudc 0,1% TFA trong axetonitril lam pha dong dé bao dam ring d6 pH van con
dudi 4 & tt ca cac thoi gian trong quy trinh tinh ché va quy trinh lam khé lanh. Gom
tAt ca cac phan doan chira ion chinh xac bing phan tich MALDI-MS. Hiéu sut 1a
44,0mg peptit dwoc tinh ché riéng phan (khoang 0,0035mmol, khoang 4,7% theo ly
thuyét; do tinh khiét duoc ude luong: khoang 50%, tap chét con lai: ADM (2-52)).
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MALDI MS (phwong phap 6): m/z = 6275(M+H)* va 5866 (tap chét: (ADM(2-
52)+H)")
Vidu 16A

O-{[4-{[(2R)-1-Amino-1-ox0-3-sulfanylpropan-2-ylJamino}-3-(metylamino)-4-
oxobutyl]-carbamoyl}-L-tyrosyl-adrenomedullin(2-52)

_CH,
0 HN SH

W

N
07 N
H

0
0”7 "NH,

0]

-

2 52
Y N— RQSMNNFQGLRSFGCRFGTCTVQKLAHQIYQFTDKDKDNVAPRSKISPQGY-NH,
NH :
2

Thém 530mg (0,6mmol, 8 dwong lwong) hop chit cia vi du 10A vao
0,075mmol hop chét cia vi du 14A. Ngoai ra, thém 188mg (0,59mmol, 7,8 dwong
luong) TBTU va 0,21ml (1,2mmol, 16 dwong lugng) DIEA. Phan Umg dugc thyc hién
véi DMF lam dung mdi, trong khi DMF dugc sir dung véi lugng du dé lam nd nhya va
lic mdt cach tu do. Thoi gian phan (mg la khoang 1 gio ¢ nhiét do trong phong. Tach
peptit ra khoi nhya véi viée khur bao vé tdng thé kém theo bang cach st dung TFA ddm
ddc voi luong di dé 1am nd nhya va lic mot cach tu do, trong khi TFA chira chét phéan
huy (tr 1 dén 5% nudc, phenol, thioanisol va 1,2-etandiol), véi thoi gian phan tng 2
Y5 gid. Lam kho lanh san phim tho va tinh ché bang sic ky RP bang cach st dung
0,1% TFA trong nude va 0,1% TFA trong axetonitril am pha dong d& bao dam ring
d6 pH vAn dudi 4 § tit ca cac thoi gian trong quy trinh tinh ché va lam khé lanh. Gom
tAt cé cac phan doan chira ion chinh xac bing phan tich MALDI-MS. Hiéu suét la
34,0mg peptit dugc tinh ché riéng phan (khoang 0,0026mmol, khoang 3,5% theo ly
thuyét; d6 tinh khiét dugc udc lugng: khoang 50%, tap chét con lai: ADM (2-52)).

MALDI MS (phuong phap 6): m/z = 6289(M+H)" va 5866 (tap chit: (ADM(2-
52)+H)")
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Vidu 17A

O-{[(4R)-4-Amino-5-{[(2R)-1-amino-1-oxo-3-sulfanylpropan-2-ylJamino}-5-
oxopentyl]-carbamoyl}-L-tyrosyl-adrenomedullin(2-52)

O NH,
X I
7N N
NH, SH
O
1 2 52
Y H——RQSMNNFQGLRSFGCRFGTCTVQKLAHQIYQFTDKDKDNVAPRSKISPQGY-NH2
NH,

Thém 530mg (0,6mmol, 8 duong lugng) hop chit cia vi du 13A vao
0,075mmol hop chit cta vi du 14A. Ngoai ra, thém 188mg (0,59mmol, 7,8 duong
lugng) TBTU va 0,21ml (1,2mmol, 16 duong lugng) DIEA. Phan ing dugc thyc hién
voi DMF lam dung moi, trong khi DMF dugc st dung voi lugng du dé lam nd nhua va
lic mot cach tu do. Thoi gian phan Ung la khoang 1 gio ¢ nhiét do trong phong. Tach
peptit ra khoi nhya voi viée khir bao vé tong thé tiép theo béng cach sir dung TFA
duoc ¢b dic voi luong di dé 1am nd nhya va lic mot cach ty do, trong khi TFA chira
chéat phan hiy (tr 1 dén 5% nudc, phenol, thioanisol va 1,2-etandiol), voi thoi gian
phan (g 2 ¥ gid. Lam kho lanh san phédm thé va tinh ché béng séc ky RP bang cach
st dung 0,1% TFA trong nudc va 0,1% TFA trong axetonitril lam pha dong dé bao
dAm rang dd pH vin con dudi 4 & tit ca cac thoi gian trong quy trinh tinh ché va lam
kho lanh. Gom t4t ca cac phan doan chira ion chinh x4c bing phan tich MALDI-MS.
Hiéu suét 1a 47mg peptit duogc tinh ché riéng phan (khoang 0,0037mmol, khoang 5,0%
theo 1y thuyét; do tinh khiét duge udc lugng: khoang 50%, tap chét con lai: ADM (2-
52)).

MALDI MS (phuong phap 6): m/z = 6289(M+H)* va 5866 (tap chat: (ADM(2-
52)+H)")
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Vi du diéu ché

Vidul

O-{[(3S)-3-Amino-4-({(2R)-1-amino-3-[(2,5-dioxo-1-{3-0x0-3-[(2-{ w-metoxy-poly-
oxyetylen[40kDa] } etyl)amino]propyl} pyrrolidin-3-yl)sulfanyl]-1-oxopropan-2-
yl}amino)-4-oxobutyl]carbamoyl}-L-tyrosyl-adrenomedullin(2-52)

PEG 40kDa -OCH,

P /
H__/_O

0 NH,
J A
N
WY
H
o)
07 "NH,
0O
1 2 52
Y N—RQSMNNFQGLRSFGCRFGTCTVQKLAHQIYQFTDKDKDNVAPRSKISPQGY-NH,
NH :
2

Khudy 44mg peptit thd ctia vi du 15A bang 426mg (10,5umol, 1,5 duong lugng,
c6 ngudn gbe tr Dr. Reddys) 40kDa metoxy poly(etylen glycol) maleimido
propionamit trong 9ml chét dém xitrat c6 dd pH=4 qua dém & nhiét do trong phong.
Tiém hdn hop phan tng tho trong hai phin trén hé HPLC diéu ché bing Phenomenex
Luna 10p Proteo C5 100A AXIA 250mm x 21,2mm ¢t va sic ky v6i nude/axetonitril
(ca hai v&i 0,1% TFA) gradient. Gom cac phan doan trong cac éng thr nghiém 20ml
trén bo gom phan doan ty dong. Pé bao dam tinh axit dl, mdi lo dugc lam diy béng

0,5ml axit axetic trudc khi gom.

ADM(2-52), ma la san phdm phu cta vi du 15A va ma khong trai qua sy PEGyl
hoa trong phan g nay, cling nhu PEG khong dugc phan tng 1a dugc loai bo mot cach

hoan toan.

Gom tht c& cac phan doan chira vi du 1. Loai bo riéng phan axetonitril trén thiét

bi bay hoi quay & nhiét do bé nude 30°C va khoang S0mbar trongkhoang 30 phit.

Sau khi viéc bd sung 0,5ml axit axetic, lam dong khd dung dich con lai. Téng
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hiéu sudt cta vi du 1 1a 109mg (2,35umol, 33% theo ly thuyét).
HPLC (phwong phap 3): R = tir 4,23 dén 4,30 phut
Vidu 2

O-{[(3-N-Metyl-amino-4-({(2R)-1-amino-3-[(2,5-dioxo-1-{3-0x0-3-[(2-{ w-metoxy-
poly-oxyetylen[40kDa]}etyl)amino]propyl}pyrrolidin-3-yl)sulfanyl]-1-oxopropan-2-
yl}amino)-4-oxobutyl|carbamoyl}-L-tyrosyl-adrenomedulin(2-52)

st

0]

PEG 40kDa -OCH,

2 52
Y N—RQSMNNFQGLRSFGCRFGTCTVQKLAHQIYQFTDKDKDNVAPRSKISPQGY-NH,
NH :

2

—_

Khudy 15mg peptit thd cla vi du 16A voi 145mg (3,58umol, 1,5 duong, co
ngudn gbc tir Dr. Reddys) 40kDa metoxy poly(etylen glycol) maleimido propionamit
Sml chét dém xitrat co do pH=4 qua dém & nhiét d¢ trong phong. Tiém hdn hop phan
ng thd vao hé HPLC diéu ché voi Phenomenex Jupiter 10p ¢ot C18 300A 250mm x
21,2mm va sic ky voi nudc/axetonitril (ca voi 0,1% TFA) gradient. Gom cac phén
doan trong cac 6ng thir nghiém 20ml trén bd gom phén doan ty dong. Pé bao dam tinh

axit di, mdi lo dugc lam ddy bang 0,5ml axit axetic trude khi gom.

ADM(2-52), ma la san phdm phu ctia vi du 16A va ma khéng trai qua sy PEGyl
hoa trong phan mg nay, cling nhu loai bo PEG khong dugc phan img mdt cach hoan

toan.

Gom tAt ca cac phan doan chira vi du 2. Loai bo riéng phin axetonitril trén thiét

bi bay hoi quay ¢ nhiét d6 bé nuéc 30°C va khoang 50 mbar trong khoang 30 phut.
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Sau khi bd sung 0,5ml axit axetic, lam khd lanh dung dich con lai. Téng hiéu

sudt cta vi du 2 1a 50mg (1,08umol, 43% theo ly thuyét).
HPLC (phuong phap 4): R¢ = tir 2,02 dén 2,08 phut
Vidu3

O-{[(4S)-4-Amino-5-({(2R)-1-amino-3-[(2,5-dioxo-1-{3-0x0-3-[(2-{®-metoxy-poly-
oxyetylen[40kDa]}etyl)amino]propyl} pyrrolidin-3-yl)sulfanyl]-1-oxopropan-2-
yl}amino)-5-oxopentyl]carbamoyl}-L-tyrosyl-adrenomedulin(2-52)

/U\ /\/\fm j/ PEG 40kDa -0CH,
\ﬁ( ﬂ e
0

1
Y _RQSMNNFQGLRSFGCRFGTCTVQKLAHQIYQFTDKDKDNVAPRSKISPQGY NH,
NH i
2

Khudy 15mg peptit tho cua vi du 17A voi 145mg (3,58umol, 1,5 dwong lugng,
c6 ngudn gdc tr Dr. Reddys) 40 kDa metoxy poly(etylen glycol) maleimido
propionamit trong Sml chét dém xitrat ¢c6 0 pH=4 qua dém ¢ nhiét d¢ trong phong.
Tiém hdn hop phan ng thd vao hé HPLC diéu ché véi Phenomenex Jupiter 10p cft
Proteo 90A AXIA 250mm x 21,2mm va sic ky v6i nudc/axetonitril (ca hai véi 0,1%
TFA) gradient. Gom cac phén doan vao dng thtr nghiém 20ml trén bd gom phan doan
tu dong. D& bao dam tinh axit di, mdi lo dugc lam day bang 0,5ml axit axetic trudc khi

gom.

ADM(2-52), ma la san phim phu cua vi du 17A va ma khong trai qua sy PEGyl
hoa trong phan mg nay, cling nhu PEG khong phan tmg dugc loai bo mdt cach hoan

toan.

Gom tAt ¢4 cac phan doan chira vi du 3. Loai bo riéng phan axetonitril trén thiét

bi bay hoi quay & nhiét o bé nudc 30°C va khoang SOmbar trong khoang 30 phut.
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Sau khi thém 0,5ml axit axetic, lam dong kho dung dich con lai. Téng hiéu sut

cta vi du 3 1a 19,5mg (0,42pmol, 17% theo 1y thuyét).
HPLC (phuong phap 4): R = tir 2,02 dén 2,08 phut
B. Panh gia hoat tinh dwgc ly

Tinh thich hop ctia cac hop chét theo sang ché dé didu tri cac bénh co thé duoc

xac dinh bing cach st dung cac hé thir nghiém sau day:

1) M6 ta thi nghiém (in vitro)

1a) Thir nghiém dbi voi t& bao thong bao thu thé adrenomedulin tai t6 hop

Hoat tinh clia cac hop chét theo sang ché dugc dinh lugng véi sy tro gitp cla
dong té bao budng trimg chudt tai trung québc tai t6 hop (CHO) mang thu thé
adrenomedulin clia ngudi. Su hoat hoa clia thu thé bing cac phéi tir co thé duogc do
bing su thanh thai aequorin. Viéc tao cdu tric cua dong t€ bao va quy trinh do dugc
mo ta chi tiét trong an phém: [Wunder F., Rebmann A., Geerts A, and Kalthof B., Mol
Pharmacol, 73, 1235-1243 (2008)]. Tém lai: Té bao duogc tao hat trén cac dia vi chuén
384 giéng md & mat do 4000 té bao/giéng va dugce phat trién trong 24 gid. Sau khi loai
b6 mdi truong nudi cdy, nap t& bao trong 3 gio voi 0,6pg/ml coelenterazin trong dugn
dich Tyrode khong chira Ca?" (130mM natri clorua, SmM kali clorua, 20mM HEPES
(axit 4-(2-hydroxyetyl)-1-piperazinetansulfonic), 1mM magie clorua, va 4,8mM natri
hydro cacbonat, d0 pH=7,4) dugc bd sung voi 0,2mM 3-Isobutyl-1-metylxanthin
(IBMX) trong thiét bi i nuoi cly té bao. Bb sung cac hop chat vao trong 6 phut trong
dung dich Tyrode khong chira canxi** chira 0,1% albumin huyét thanh bo. Ngay truée
khi bd sung canxi?* vao ndng do cubi cing 3mM do sy thanh thai aequorin dugc bét
d4u bang cach st dung huynh quang ké& thich hop. Su thanh thai dugc do trong 60 gidy.
Trong céc thir nghiém thong thudng, hop chét duoc thir nghiém & ndng dd nim trong

khoang tir 1 x 10" dén 3 x 10°°M.

Pé xac dinh sy gidi phong cta adrenomedulin c6 hoat tinh ra khoi hop chét theo

-50-



22040

sang ché, U cac hop chit & cic ndng do khac nhau trong cic khoang thoi gian khac
nhau dén 24 gi¢ trong dugn dich Tyrode dugc bd sung voi huyét thanh bao thai bo,
mdi truong nudi cdy hoic huyét twong tir cac loai khac nhau & do pH=7,4. Ham luong
Canxi?" clia mdi trudng U twong Ung dugc tao dém bing cach bd sung 4mM EDTA
(axit etylen diamin tetraaxetic) trudc khi bd sung cac mau vao té bao théng bao thy thé

adrenomedulin.

Sau khi U so b thich hop, cac vi du theo phuong an hoat hoa té bao thong bao
thu thé adrenomedulin c¢6 hidu luc cao hon so véi trude khi G so bd. Viée nay duge chi
dinh boi thuc té ring cac gia tri ECso dwoc xac dinh bdi yéu t6 dén nho hon 10 sau khi
U so bd so voi trude va duge giai thich bdi sy giai phong adrenomedulin hoat tinh ra

khoi cac hop chét.

Céc gia tri ECso dai dién ddi voi cac vi du theo phuong an trude va sau khi 4
trong 24 gio trong chit dém dugc bd sung véi 2,5% huyét thanh bao thai bo duge dua

ra trong Bang 1 sau ddy:

Bang 1
Vi du sb ECSO[I;I]O gio | ECso gl;I]Z4 gio
ADM 0,5 2,5
1 110 8,4
2 > 1000 161
3 124 12,3

1b) Ther nghiém khang dién tich chuyén qua mang té bao & té bao ndi md

Hoat tinh cua cac hop chét theo sang ché duge déc trung trong cac thir nghiém
thAm thdu in vitro & té bao tinh mach rén cua nguoi (HUVEC, Lonza). Bang cach su

dung thiét bi ECIS (ECIS: Electric Cell-substrate Impedance Sensing; Applied
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Biophysics Inc; Troy, NY) cac thay déi cua sirc khang dién tich chuyén mang trong
(TEER) trong 16p don mang trong dugc do mét cach lién tuc bang cach st dung dién
cuc bang vang nho ma ¢ d6 té bao dugc tao hat. HUVEC dugc phat trién trén dia dién
cuc cam Ung 96 giéng (96W1E, Ibidi GmbH, Martinsried) d& hop dong céc 16p don va
d6 thAm quéa muc co thé duge cam Ung boi sy kich thich viém nhu Thrombin, TNF-a,
IL-1pB, VEGF, Histamin va hydro peroxit ma tit ca dwgc chimg minh dé gdy ra sy phat
v cac tiép xuc t& bao ndi md va sy khir TEER. Thrombin duge st dung ¢ nong do
cudi cung 0,5 U/ml. Bb sung cac hop chét thir nghiém truée va sau khi bd sung
thrombin. Trong thi nghiém théng thuong, cac hop chit duge thir nghiém & ndng do

nam trong khoang tir 1 x 107'% dén 1 x 10°M.

Céc vi du theo phuong 4n trc ché thrombin gay thAm qua muc trong thtr nghiém

nay & nong do < 10 M.
1c) Thir nghiém dd thAm In vitro ¢ té bao ndi md

Trong md hinh in vitro khac ctia dd qua qua mirc mang trong, hoat tinh cta cac
hop chét theo sang ché dwgc thir nghiém dbi véi sy diéu bién clia d6 thim phan tir 1on.
Té bao ndi md cha tinh mach rén clia ngudi (HUVECS) dugc phat trién dé hop dong
dbi v6i cac mang loc Transwell® dugc phi fibronectin (dia 24 giéng, vét 10ng vao
6,5mm voi 0,4uM mang polycacbonat; Costar #3413) ma tach phia trén ra khoi khoang
nudi cht md thép voi t& bao ndi md dang phat trién & day clia khoang phia trén. Moi
trudng cua khoang phia trén dugc bd sung véi 250pg/ml 40 kDa FITC-Dextran
(Invitrogen, D1844). Do thAm qué mirc cta 16p don duge cam dng nhd vide bd sung
thrombin vao ndng dd cudi cing 0,5U/ml. Gom cac mau mdi truong tur khoang phia
dudi ot hang 30 phut va sy huynh quang tuong déi nhu tham sb d6i voi cac thay doi
cta do thdm phan t&r 16n theo thoi gian dugc do trong huynh quang k& thich hop. Thu
thach thrombin cam tng hdu hét viéc nhan ddi cla sy chuyén tiép FITC-dextran ngang
qua 16p don mang trong. Trong thir nghiém thong thuong, cac hop chét duoc thir

nghiém ¢ ndng dd nim trong khoang tir 1 x 10°1° dén 1 x 10-M.

Cac vi du theo phuong an thé hién thrombin gay ra dd thim qua muc trong thir
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nghiém nay ¢ ndng d6 < 10M.
2. M6 ta thir nghiém (in vivo)
2a) Po huyét ap va nhip tim & chudt Wistar dwoc do xa, huyét ap binh thuong

Céc tac dung bénh tim mach duge cam ng boi cac hop chét theo sang ché duoc
nghién ciru & chudt Wistar giéng ci tinh tao van dong tu do (thé trong > 200g) nho
phép do vién tréc phong xa clia huyét ap va nhip tim. Tom lai, h¢ vién tric (DSI Data
Science International, MN, USA) duoc bao gém ddi vdi 3 yéu t6 co ban: vat truyén co
thé ghép (TA11PA-C40), bd thu (RA1010) va phdn mém dat duoc dua trén may tinh
(Dataquest™ A.R.T. 4.1 d6i voi Windows). Chudt dugc trang bi voi mo cdy ap suét
d6i véi viée st dung man tinh it nhét 14 ngdy trude cac thir nghiém., 6ng thong bd cam
bién dugc gitr chat bing 4-0 miii khau vai 1dn ¢ tao ra ndp 0,5cm tir diu mit clia dng
thong. Trong khi cdy dng thong, gdy mé chudt bing pentobabital (Nembutal, Sanofi:
50mg/kg i.p.). Sau khi cao da bung, vét rach & gitra bung dugc tao ra va 6ng thong cam
bién duoc lam diy chit 10ng duoc xen nguge dong vao dong mach chii di xudng duoc
phoi tran gifra nhanh ré xuong chiu va dong mach than. 6ng théng duoc gifr chat vai
1an & ndp. PAu mit cia ng théng vién tric dugc dinh vi ngay & dudi ddi véi dong
mach than va duoc gift chit boi chit dinh bam mo. Cac thé truyén duge gén vao vach
mang bung trong trudc khi dong kin bung. Viéc dong kin hai 16p cla vét rach bung
duoc st dung, voi duong ndi riéng 1€ clia mang bung va vach co dugc tiép theo boi
viéc dong kin da bén ngoai. Pbi véi su bao vé sau phau thuat chéng lai viéc lay nhiém
va dau, lidu don 1é cta thudc khang sinh (Oxytetracyclin 10% R, 5,0ml/kg s.c., beta-
pharma GmbH&Co, Germany) va tiém thudc gdy mé (Rimadyl R, 5,0ml/kg s.c., Pfizer,
Germany). Cu hinh phan cimg duoc trang bi dbi vdi 24 dong vat. Tam 10ng chudt
duoc dinh vi ¢ phia trén cla san nhan riéng r&. Sau khi hoat hoa vat truyén dugc cdy,
hé dat duoc dit lidu truc tuyén, dir liéu miu va chuyén hoa dir lidu tin hiéu ap sudt vién
tréc thanh mm Hg. Su tham chiéu khi ap cho phép dbi voi su lién quan cia ap sudt
tuyét d6i (so voi chan khong) véi ap sudt khong khi méi truong. Phin mém dat dugc

gift lidu dugc xac dinh trude dén dir lidu huyét dong méu trong khoang thoi gian 10
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gidy clr hing 5 phat. Viéc gom dit liéu vao tai liéu dugc bét ddu 2 gio trude khi dung
hop chét thir nghiém va két thic sau khi két thic chu ky 24 gio. Trong th nghiém
théng thuong, cac hop chit thir nghiém dwgc dung nhu lidu cao duéi da hoic trong
tinh mach & lidu ndm trong khoang tr 1 dén 1000ug/kg thé trong (nhu duoc ké dén
thanh phan peptit).

Adrenomedulin kiéu hoang dai (Bachem, H-2932) gay ra su giam huyét ap trong
thir nghiém nay voi khoang thoi gian < 4 gio khi duge thir nghiém & lidu < 300pug/kg
thé trong [Fig.1].

Mo ta van tiat cac hinh ve

Fig.1: khoang thoi gian 24 gid clia huyét ap dong mach trung binh (MABP) dugc ghi
chép tir chudt Wistar gibng cai huyét ap binh thuong vién tric sau khi dung dudi da
ADM hoic ta dugc dang 1ong nhu duoc chi dinh (duong nét dit). Cac diém dir lidu
duoc tao biéu dd nhu gia tri trung binh £ SEM trong khoang thoi gian trung binh 30
phut tir 4 dong vat/nhém. Mot gidr sau khi ding, cac dong vét duge xit Iy véi ADM thé
hién sy giam trung binh ctia MABP trong hau hét 20% & dinh (vong tron dugc lam
ddy). Sau khoang 3,5 gid, MABP dugc trd lai mirc dudng ranh gidi va nim trong

khoéng clia mirc cia dong vat duge xtr ly bing ti dugc dang long (cac vong tron mo).

Trong thir nghiém nay, cac chét theo sang ché gy ra sy giam huyét ap dén 10

gidy & lidu < 500pg/kg thé trong (nhu duge ké dén voi thanh phan peptit) [Fig.2].

Fig.2: khoang thoi gian 24 gid cta huyét ap dong mach trung binh (MABP) duoc ghi
ttr chudt Wistar gidng cai vién tric sau khi ding dudi da ctia vi du 1 hodc ta duge dang
16ng nhu duoc chi dinh (duong nét dit). Cac diém dit liéu duoc tao biéu dd nhu gié tr
trung binh + SEM trong khoang thoi gian trung binh 30 phut tir 6 dong vat/nhom. Viéc
ding cta vi du 1 & lidu 150pg/kg (nhu dwoc ké dén dbi voi thanh phén peptit) lam
giam MABP bdi khoang tir 15 dén 19% cho dén 6 gio sau khi dung (vong tron dugc
lam ddy). Trong khoang tlr 6 gio dén 14 gid sau khi dung, MABP tur tu tro lai cac gia

tri ranh gii va cudi ctng la ndm trong khoang gia tri cua dong vét dugc xu ly bang ta
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duogc dang long.
2b) Thir nghiém do mach da o chudt Wistar

Thir nghiém thir thach histamin trong da dwgc diung dé danh gia tac dung cla
céc hop chét theo sang ché déi vai chirc ning ngan mach & dong vat khoe manh. Chudt
Sprague Dawley giéng duc (thé trong >200g) dwoc gy mé bing isofluran (tir 2% dén
3% trong khong khi méi truong) va cho vao vi tri ndm ngira. Cao 16ng bung va xen
6ng thong vao thanh mach dui. Chi ¢6 ta dugc dang 1ong (0,5ml PBS + 0,1% albumin
huyét thanh bo) hodc cac hop chit thir nghiém & cac liéu thich hgp dugc ding nhu tiém
lidu cao trong tinh mach. Sau 15 phit, 1an tiém thir hai 100ul/kg 2% dung dich xanh
Evans (Sigma) dugc dung va ngay sau do, tiém 100ul dung dich histamin co ndng do
thich hop (vi du tir 0 dén 2,5 dén 5 dén 10 dén 20 dén 40pg/ml) trong da vao da bung.
Mau xanh Evans 14 protein huyét twong & mirc cao dugc gin thudc nhudm va do d6
duoc st dung nhu chit chi thi dbi v6i sy tran dich long giau protein va do mach. 30
phdt sau quy trinh nay, giét chudt bing qua liu isofluran va tiép theo 1am trat khop cd
va cét da bung. Cit nbt phong bing cach sir dung bdm sinh thiét 8mm, can cac mdu md
va chuyén vao formamit trong 48 gi dé chiét chit mau xanh Evans. Do cac méu ¢ |
budc séng 620 nM va 750 nM  trén quang ké thich hgp va ham lugng chit mau xanh
Evans clia miu dugc hiéu chinh dbi voi cac sic td hem theo cong thirc A620 (duoc
hiéu chinh) = A620 - (1,426 X A750 + 0,030) va dugc tinh toan d6i voi duong cong
tiéu chudn. [phuong phap duge lam thich ng tt Wang L.F., Patel M., Razavi HM.,
Weicker S., Joseph M.G., McCormack D.G., Mehta S., Am . Respir Crit Care Med,
165(12), 1634-9 (2002)].

Céc chét theo sang ché lam giam su tran cua chit 10ng huyét twong giau protein

duoc cam Ung bdi thir thach histamin trong thtr nghiém nay.
2¢) Sw truyén din trong khi quan cia LPS ¢ chudt

Thtr thach trong khi quan véi lipopolysacarit (LPS) duge dung dé thir nghiém

tac dung ctia hop chét theo sang ché dbi voi thuong tén phdi cp tinh. Chudt giéng duc
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BALB/c (trong luong dong vat trung binh tir 20 dén 23g) dugc gdy mé bing isofluran
(7%) va LPS tir E. coli (vi du kiéu huyét thanh 055:B5; Sigma) dugc din truyén trong
100ul nudc mudi bang cach st dung vi pipet. Liéu thong thudng cua LPS duoc su
dung dbi v6i thtr thach la nim trong khoang tir 1 dén 10mg/kg thé trong. O cac thoi
diém khac nhau trude va sau khi truyén din, cac hop chét thir nghiém dwoc ding bang 4
duong dudi da. Lidu thong thuong 1a ndm trong khoang tir 1 dén 300ug/kg thé trong.
Trong thir nghiém nay, cac thoi diém dung hop chét thir nghiém 1a 15 phat trude hoic
1 gio sau thir thach LPS. 48 gid sau khi din truyén LPS, chudt duoc gdy mé siu bing
isofluran va giét bang cach lam trat khdp cd. Sau khi dua dng théng cua dich rira phé
quan cta khoang tréng dich rira phé quan véi 0,5ml nude mudi da lanh dugce thyc hign.
Phdi duge tao ra va cén trong lwong. Té bao trong dich rira phé quan (BALF) duogc
dém trén thiét bi dém té bao (Cell Dyn 3700, Abbott). Trong thir nghiém nay, trong
lwgng phdi nhu viée do dbi voi chimg phu phdi duoc tai tao dugc tim thiy 1a ting
khoang 50% hodc 1on hon so véi cac ddi chimg gia bd 48 gid sau tht thach LPS. Do
trong lugng phdi chi thé hién do bién thién rit thap trong cic nhém, trong lugng phdi
tuyét dbi dwoc st dung lam tham sb. S& lugng d6i véi té bao méau tring thuong dugc

tim thdy la gia ting mot cach dang ké so voi dbi ching trong BALF sau thtr thach LPS.

Viéc ding chét theo sang ché din dén trong lugng phdi va sé lugng té bio mau
tring giam mot cach dang ké trong BALF sau 48 gio sau khi duge dung nhu liéu cao

dbi voi lidu < 300 pg/kg thé trong (nhu dugc ké dén thanh phan peptit).
2d) Sw gy ra ton thwong phéi cip tinh & lgn nhé

Su tdn thwong phdi cép tinh dwoc gy ra & lon nhd duge gdy mé bang cach su
dung lipopolysacarit (LPS) hodc axit oleic lam thtr thach. Chi tiét 1a: lon nho gidng cai
Gottingen c6 thé trong khoang tir 3,5 dén 5,5 kg (Ellegaard, Denmark) dugc gy mé
duy tri nho sy truyén trong tinh mach lién tuc Ketavet®, Dormicum® va Pancuron®
sau khi dung thudc mé véi viéc tiém trong co Ketavet® / Stresnil®. Sau khi long dng
vao khi quan, cac dong vit duoc ding oxy nhan tao biang cach st dung thiét bi ho hép

cta tré nhé (Sulla 808V; Driger, Germany) v6i hdn hop khi oxy & thé tich thuy triéu tir
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30 dén 50ml va tin sb c¢b dinh 25 phut!. PaCO, dong mach duoc diéu chinh dén
khoang 40mmHg bing cach diéu hoa phan doan oxy duoc hit vao (FiO,) qua ty 1é hdn
hop khi oxy. Thong thudng, cic tham sb bénh tim mach va hd hép sau day duge do sau
khi ddt may do can thiét va éng thong duoc khép vao bo chuyén doi ap sudt thich hop
va thiét bi ghi: ap suét tinh mach trung tdm (qua tinh mach cd trai), huyét ap dong
mach va nhip tim (BP va HR; qua dong mach canh trai), ap sudt tAm that trai (LVP;
bing cach st dung dng thong Millar [FMI, Mod.:SPC-340S, REF: 800-2019-1, 4F]
dugc dua vao tAm that trai qua dong mach canh phai), ap sudt dong mach phdi (PAP;
bing cach st dung dng théng hinh ciu tia X ARROW Berman [REF.: AI-07134 4 Fr.
50cm] duoc dat vao dong mach phdi qua tinh mach ¢b trai), nhip tim (CO) va chi sb
nudce cia phdi ngoai mach (EVWLI) bing cach st dung h¢ PiCCO (Pulsion, Germany)
duoc két nbi voi 6ng thong Pulsion 4F Thermodilution (PV2014L08N) dugc dit vao
dong mach dui phai. Cac éng théng dé do CVP, BP, HR, LVP, va PAP dugc khdp vao
hé ghi chép Ponemah. Sy phén tich khi cia mau dong mach dugc thyc hién dé xac
dinh PaO2/FiO2. Theo American-European Consensus Conference d6i voi ARDS
Pa02/Fi0, < 300mmHg dugc xét dén nhu chi thi d6i véi sy co mit cua tén thuong
phdi cép tinh. Phu thudc vao khoang thoi gian dwge ap dung cua cac thir nghiém thay
ddi ndm trong khoang tir 4 dén 5 gi¢ sau khi dung thu thach gay tdn thuong phéi. O lac
két thic thir nghiém, cdc lon bi giét bing cach hit mau va gom dich rira phé quan
(BALF) tir phéi. Ham luong BALF cua té bao dugc xac dinh bdng cach st dung thiét
bi dém té bao mau (Cell DYN 3700).

Trong tdn thwong phdi cép tinh thiét 1ap thong thuong duge cam tng boi sy
truyén din trong khi quan cua Lipopolysaccharide (LPS; E.coli 0111:B4; Sigmd
1.2630) trong nude mubdi & lidu Smg/kg thé trong vao mdi phdi qua éng khi quan. PAP
va EVWLI gia ting trong khi PaO»/FiO, giam dudi 300mmHg dé dap Ung voi thu
thach. Ham luong t& bao ctia BALF duoc gia ting mot cach dang ké. Viéc dung hop
chét 1 cua sang ché nhu lidu cao trong tinh mach 15 phut truge thu thach LPS dugc cai

thién hodc dugc ngin nglra khoi cac thay ddi do LPS gay ra.

Trong quy trinh khac, axti oleic (OA; Sigma-Aldrich, 01008) dugc pha loang
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bing etanol (1:1) dugc truyén trong tinh mach trong 15 phat & lidu cudi cing
100mg/kg thé trong. Thir thach vi OA din dén sy gia ting cia PAP va EVLWI va sy
giam PaO3/FiO, dudi 300mmHg. Cac thay dbi duoc cai thién hodc dwoc ngin nglra

bing cach dung hop chét 1 theo sang ché 15 phit trude khi bit du truyén OA.

Cac lidu cia vi du 1 <30pg/kg thé trong (nhu dwoc ké dén 1a thanh phan peptit)

duoc cho la co hoat tinh trong cac hé thir nghiém duoc mo ta.
C. Cac phuong an dwgce dwa ra lam vi du cia dwge phim

Céc hop chét theo sang ché ¢ thé dugce chuyén hoa thanh duge pham theo cach

cach sau day:

Dung dich dung trong tinh mach:

Hop chét theo sang ché dugc hoa tan & ndng d thdp hon do tan bio hoa trong
dung méi chép nhén dugc vé mit sinh 1y (vi du chét dém c6 do pH tir 4 dén 7, dung
dich natri clorua ding trwong, dung dich glucoza 5% va/hodc dung dich PEG 400
30%). Dung dich dugc vo triung bing cach loc va nap vao do chira tiém v tring va

khong chira chit gay sbt.

Dung dich dung qua da:

Hop chét theo sang ché dwoc hoa tan & ndng do thép hon do tan bao hoa trong
dung mdi chip nhan dugc v& mit sinh ly (vi du chit dém c6 do pH tir 4 dén 7, dung
dich natri clorua déng truong, dung dich glucoza 5% va/hoic dung dich PEG 400
30%). Dung dich duoc duge lam v trang bing cach loc va nap vao do chira tiém vo

tring va khong chira chit gay sbt.
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YEU CAU BAO HO
1. Hop chét c6 cong thirc

RZ

O /

H_/_O
1 N N

_R
0 WS _\—<
L N © °
0 N n
H

0
07 "NH, (D,
0
4 ) 52
Y N—RQSMNNFQGLRSFGCRFGTCTVQKLAHQIYQFTDKDKDNVAPRSKISPQGY-NH,
H el
NH,
trong do:

n bang 0, 1, 2 hodc 3,
R! la hydro, metyl, etyl, n-propyl hodc isopropyl,

R? 13 PEG mach thing hodc mach nhanh tir 20kDa dén 80kDa duoc gin mil

& dau cudi bang nhém metoxy,
hodc mdt trong s cac mudi ciia nd, solvat ctia nd hodc solvaf ciia mudi clia no.
2. Hop chét theo diém 1, trong d6 hop chéit nay dugc dic trung ¢ chd:
n béng 1 hodc 2,
R!  lahydro hodc metyl,
R? 14 PEG mach thing 40kDa dugc gin mii & diu cubi bing nhom metoxy.

3. Hop chét theo diém bt ky trong s cac diém 1 va 2, trong d6 hop chit nay duoc dic

trung & chd:
n béng 1 hoac 2,

R!  lahydro,

-59-



22040

R?2 14 PEG mach thing 40kDa dwoc gén mii ¢ ddu cudi bing nhom metoxy.

4. Quy trinh di€u ché hop chat co cong thirc (I) hodec mot trong s6 cac mubi cia ching,
solvat cua chung hodc solvat ciia mudi cua chung theo diém 1, dugc dic trung o chd,

hop chit co cong thire (II)

,
R
0 HN” H
)I\ H
07 N N
n
H
o]
07 "NH,

an,
o
1 2 52
Y N—RQSMNNFQGLRSFGCRFGTCTVQKLAHQIYQFTDKDKDNVAPRSKISPQGY-NH,
NH, —
trong do:

mdi n va R! 1a nhu duoc xac dinh theo diém 1,

duoc cho phan tmg véi hop chit c6 cong thire (111)

R2
/

@)
@)
Q L/
‘\_< 1),
0 0

R? 14 nhu duoc xac dinh theo diém 1.

trong do,

5. Thubc chira hop chét theo didm bét ky trong s6 cac diém tir 1 dén 3 két hop véi ta

duoc duge dung khdng ddc tro.

6. Thubc chtra hop chit theo diém bét ky trong sb cac diém tur 1 dén 3 két hop véi hoat

chét khac.

7. Hop chét c6 cong thirc (Ta):
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0 /@ES 40kDa -OCH
0
ﬁ(& n/
S S
N E o]
Y
C HH
£ £
ﬁ——ROSMhNFOGLRSFGCRFGTCTVQKLAHOWOFTDKDKDNVAPRSHSPOGY4%@

NH,

(Ia)3

hodc mot trong sd cdc mudi cua chung, solvat cia chiing hodc solvat cua muodi cia

ching.
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! 1 T | J

T LI L
0 2 4 6 8 10 12 14 16 18 20 22 2

| ¥ 1

t [gio]

—e— 300ug/kg ADM [n=4 dong vat]

0+ Pi chimg ta dugc dang long [=4 dong vét]

T T 1 T I I T | 1
0 2 4 6 8 10 12 14 16 18 20 22 24
t [gio]

—e— 150pug/kg Vidul [n=6 dong vit]
0+ Pdi ching ta duge dang long [=6 dong vét]
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