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Linh vie k§ thuat dwgc dé cap

Sang ché dé cap dén phirc chit nhan vong 16n c6 15 canh pentaaza chira kim loai
chuyén tiép c6 cac dac tinh dugc cai thién, bao gé)m d6 sinh kha dung qua duong miéng

16n va duge phdm chira phirc chit nay.
Tinh trang k¥ thuit ciia sang ché

Céc phirc cht nhan vong 16n ¢6 15 canh pentaaza chira kim loai chuyén tiép c6 hé
nhan vong 16n ¢é cong thirc A da dugc thé hién 14 c6 hiéu qua & mot ) dong vat va cac
mau t& bio clia ngudi bénh, ciing nhu 13 ¢6 hiéu qua trong diéu tri cac tinh trang dau &
nguoi bénh.
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Cong thiic A

Vi du, & mAu dong vét gdm nhdm bi bénh viém rudt két, mot hop chit nhu vy,
GC4403, d3 dugc béo cdo khi dugc st dung bing cach tiém trong mang bung
(intraperitoneal-ip) 12 1am giam déng ké t6n thuong & rudt két cua chudt dugc dua vao
mo hinh thtr nghiém viém rudt két (Xem tai liéu Cuzzocrea et al., Europ. J. Pharmacol.,
432,79-89 (2001)).
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GC4403 dugc st dung ip ciing dd duoc bao cdo 13 1am giam bét ton thuong do
blrc xa cd & mau chudt hamster cé lién quan v& mat 1am sang bi viém niém mac miéng
cép tinh do birc xa (Murphy et al., Clin. Can. Res., 14(13), 4292 (2008)), va chudt truéng
thanh bi birc xa toan phin gy chét (Thompson et al., Free Radical Res., 44(5), 529-40
(2010)). Tuong tur, hop chét khac nhu vay, GC4419, duge sit dung ip da cho thiy 13 1am
giam bénh phdi do chét trc ché VEGFr giy ra & mau chudt (Tuder, et al., , Am. J. Respir.
Cell Mol. Biol., 29, 88-97 (2003)), va Iam ting hoat tinh chéng khéi u ctia cac chét chéng
chuyén héa va chéng nguyén phan & cic miu chudt ung thu (vi du, xem cong bd don
quéc té s6 W02009/ 143454). Ngoai ra, hgp chit khac nhu vay, GC4401, duoc stir dung ip
d3 dugc thé hién 13 tao ra cac tac dung bao vé & cdc miu dong vat bi sé¢c nhi®m khuén (S.
Cuzzocrea, et.al., Crit. Care Med., 32(1), 157 (2004) va bi viém tuy (S. Cuzzocrea, et.al.,
Shock, 22(3), 254-61 (2004)).

GC4419 GC4401

Céc hop chit nhét dinh trong s cac hop chat nay ciing di dugc thé hién 13 c6 hoat
tinh chdng viém va ngin ngira su ton thuong do oxy hoa in vivo mot cach hidu qua. Vi
du, GC4403 sir dung qua dudng ip da dugc bao cao 1a ic ché viém & mau chudt bi viém
(Salvemini, et.al., Science, 286, 304 (1999)), va ngin ngira bénh khép & mau chudt bi
viém khop do colagen (Salvemini et al., Arthritis & Rheumatism, 44(12), 2009-2021
(2001)). Ngoai ra, hop chét nay di duoc bao céo 14 c6 hoat tinh giam dau va giam viém
va phit & mau ting caim dau do caragenan & chan chudt, vi du xem patent My s
6,180,620.

Céc hop chit thudc nhém ndy ciing di duoc thé hién 13 an toan va hiéu qua trong
viéc phong ngura va diéu tri bénh & dbi tuong nguoi. Vi du, GC4419 st dung béng cach

truyén qua dudng tinh mach (intravenous-iv) da dugc thé hién 1a lam gidm viém ni€ém
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mac miéng & cic bénh nhin bi ung thu diu va c¢d phai trai qua liéu phap héa xa tri
(Anderson, C., Phase 1 Trial of Peroxit Dismutase (SOD) Mimetic GC4419 to Reduce
Chemoradiotherapy (CRT)-Induced Mucositis (OM) in Patients (pts) with Mouth or
Oropharyngeal Carcinoma (OCC), Oral Mucositis Research Workshop, MASCC/ISOO
Annual Meeting on Supportive Care in Cancer, Copenhagen, Denmark (June 25, 2015)).

Trong mdi trong sd cac hop chét chira nhan vong 16m ¢ 15 canh pentaaza cé cong
thirc A ndy, thi ndm nguyén i nito chtra trong nhan vong 16n ndy mdi nguyén tir tao ra
lién két cong héa tri phdi tri véi mangan (hodc kim loai chuyén tiép khac dwoc phéi tri
béi vong 16n) & tAm cia phan tir nay. Ngodi ra, mangan (hodc kim loai chuyén tiép thich
hop khéc duoc phdi tri v6i vong 16m) tao ra lién két cong hoa tri phdi tri v6i “cac phdi tir
truc” & cac vi trf vudéng géc véi vong 16n gin phang. Céc lién két cong héa tri phdi tri nhur
vay dugc dac trung boi cdp dién tir “tu do” co thé st dung trén phéi tlr tao ra lién két voi
kim loai chuyén tiép théng qua viéc cho va chia sé cap dién tir do d6 tao ra lién két hai
dién tr gitra kim loai va nguyén tir cho cua phdi tir (Cotton, F.A. & G. Wilkinson,
Advanced Inorganic Chemistry, Chapter 5, “Coordination Compounds”, 2" revised
edn., Interscience Publishers, p.139 (1966); IUPAC Gold Book, online version
http://goldbook.iupac.org/C01329.html). Ban chit cong héa tri phdi tri cia cac lién két
gifta mangan (hodc kim loai chuyén tiép thich hop khac nhu vdy) va nim nguyén tr nito
trong nhan vong 16n va gifta mangan (hodc kim loai chuyén tiép khac nhu vay) va mdi
trong sb hai phéi t@ truc clo dugc ching minh, vi du, béng cAu trac tinh thé hoc tia X
“don tinh thé” ctia GC4403 (Fig.11) va GC4419 (Fig.12).

Céc hop chét phéi tri trai nguoc véi cac hop chat ion, vi du, mubi, trong d6 & trang
thai rin c4c luc gitra anion va cation 1a cac lyc hut tinh dién coulomb hoan toan gitra cac
ion mang dién tich trai diu. Do d6, & cac mudi, cation va anion riéng biét tao ra luc dé
duy tri cdu triic & trang thai rin; vi du, nhu ion clorua va ion natri & mudi tiéu biéu nhu
natri clorua (Cotton, F.A. & G. Wilkinson, Advanced Inorganic Chemistry, Chapter 5,
“The Nature of Ionic Substances”, 2™ revised edn., Interscience Publishers, pp. 35-36,
45-49 (1966).

Mic di cac phirc chit nhan vong 16n ¢6 15 canh pentaaza d3 duoc md ta trong tai
liéu tham khéo cho mdt s chi dinh, nhung céc phirc chit dugc mé ta cho dén nay déu co
d6 sinh kha dung qua dudng miéng han ché (vé co ban c6 do sinh kha dung dudi 5% néu
dugc dung & dang dung dich nudc, va 16n hon mot chut, méc du van chua dd, néu duoc

_4-



34713

dung & dang cac ché phém trén co s& dau thich hop; xem, vi du, bang 1). Néi chung, su
hép thu dugc chit tir duong da day rudt xay ra thong qua su hap thu thu dong sao cho sur
hép thu dugce thuan loi hon néu duge chit & dang khéng ion héa (trung tinh) va ua béo.
Vi du, xem tai liéu, Goodman & Gilman’s: The Pharmacological Basis of Therapeutics,
Ninth Edition, p. 5-9 (1996). Khong mong mubn bi gidi han & 1y thuyét cu thé bat ky,
hién tuong ndy hién ciing duoc tin 13 truong hop ciia nhém cac hop chit nay, nhu dugc
14y vi du boi GC4419, trong d6 cac phbi tir truc 12 cac gbc clo tao ra lién két cong héa tri
phéi tri v6i mangan va phiic chét trung tinh tao ra:

GC4419

Ciing duoc hiéu ring d6 hoa tan trong nudc t6t cé thé hd tro cho tdc dd hap thu
ciia duoc chét, cling nhu 13 téng dd sinh kha dung (Goodman & Gilman’s: The
Pharmacological Basis of Therapeutics, Ninth Edition, p. 5 (1996)). GC4419 va cac chat
tirong tw cAu tric ciia né déu trong dbi d& hoa tan trong nude, tuy nhién c6 thé khong con
& dang khong dugc ion héa trung tinh trong nude. Pung hon 13, néu duoc hoa tan trong
nuéc, lién két cong hoéa tri phdi tri duoc phan cit va cac phdi tir truc chira nudc thay thé
mot hoc nhiéu phéi ti truc clo, tao ra phuc chit monocation hodc dication, nhu dugc
minh hoa trong so dd 1, trong d6 hop chét cation duoc cho 13 c¢6 kha ning qua hang rao

rudt kém hon so véi phtic chét trung tinh,
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Monocation Dication
Cl OHZ OH,
I j H,0 |”
——- J—
1
(I:I CI OH,
So dé 1

W02006/083508 A2 @& cap dén td hop ciia cac chit xtc tic téng hop cé khéi
luong phan tir thdp @& phan tach superoxit, va dugc chét gidm dau/chéng viém khong

steroid dé gia ting ngudng dau trong tinh trang ting cam dau.

W096/39396 Al dé cap dén chat twong tu superoxit dismutaza cé khéi lwong
phan tr thép dugce st dung lam dugce chét diéu tri tinh trang va r6i loan ctia bénh viém,
chén thuong do thiéu mau cuc bd/tai déy mau, dot quy, xo vita ddng mach, va cac tinh

trang chan thuong hoic tén thwong mo khac gay ra boi tinh trang oxy hoa.

WO02/071054 Al dé cap dén phuong phap phat hién va dinh tinh cic phirc chét
kim loai. Phuong phép nay bao gdm budc nap dung dich phirc chét kim loai vao cot, rira
giai phirc chit kim loai bang pha d6ng, pha dong chira lugng du muéi cdia anion phdi tri

trong hé dung méi va str dung bd phan phat hién dé phat hién phirc chat kim loai.

W093/02090 Al dé cip dén chét twong tu superoxit dismutaza cé khéi luong
phén tir thép, dugc st dung lam duoc chét diéu tri tinh trang va 161 loan cia bénh viém,
chan thuong do thiéu mau cuc bo/tai ddy mau, dot quy, X0 vira dong mach, ting huyét ap

va c4c tinh trang chin thuong hoic tdn thuong mé khéc gy ra béi tinh trang oxy héa.

WO094/15925 Al dé cap dén chét twong tu superoxit dismutaza c6 khdi lugng
phén tir thép, dugc sir dung lam dugc chét diéu tri tinh trang va r6i loan ctia bénh viém,
chén thuong do thiéu mau cuc bo/tai diy méau, nhdi mau co tim, dot quy, xo0 vira dong
mach, va cac tinh trang chin thuong hoic tén thuong md khac giy ra boi tinh trang oxy

hoa.

Bian chit ky thuit ciia sdng ché
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Muc dich clia sang ché 13 d& xuét phirc chat nhin vong 16n c¢é 15 canh pentaaza
chira kim loai chuyén tiép ¢o cac dic tinh duoc cai thién, bao gém do¢ sinh kha dung qua

dudong miéng 16n va dugc phdm chira phitc chit nay.

Pé dat dugc muc dich trén ddy, theo mot khia canh, sang ché dé cap dén phirc chét
kim loai chuyén tiép ctia c4c phdi tir nhan vong 16n pentaaza c6 nhan vong lon 15 canh
c6 cong thirc A ma cé thé dugc st dung cho dbi trong thong qua dudng miéng va cac
dudng sir dung khac, nhd d6 thu duoc lugng duge chét toan than cao ké ca dung qua
dudong miéng. Theo mot phuong an duoc wu tién theo sang ché, kim loai chuyén tiép 13

mangan.

Theo mdt khia canh, sang ché d& cap dén phirc chat kim loai chuyén. tiép bao gdbm
kim loai chuyén tiép dugc phdi tri bdi mét vong 16m bao gdm nhan vong 16m ¢6 15 canh

pentaaza c6 cong thic A va hai phdi tir truc ¢6 cong thirc -OC(0)X; trong do:

vong 16m bao gdm nhan vong 16n c6 15 canh pentaaza c6 cong thirc A va trong dé

cong thic A c6 thé duoc thé tiép, trong do:

Lo o

NH HN
H
Q/N\\)

Cong thuc A

mdi phdi tir truc ¢6 cong thire -OC(0)X; trong do:

mdi X; doc 1ap 1a phenyl dugc thé hoac khong duoc thé hoac -C(-Xy)(-
X3)(-Xa);

mdi X, doc 14p 13 phenyl duoc thé hoic khong dugc thé, hoic alkyl dugc
thé hoic khéng dugc thé;

mdi X; doc 1ap 1a hydro, hydroxyl, alkyl, amino, -XsC(O)R 3, trong d6 X5
1a NH hodc O, va Ry3 1a C-Cygalkyl, aryl duoc thé hoac khong duoc thé hoic C;-
C,g aralkyl, hodc -ORyy, trong d6 Ry, 1a C;-Cyg alkyl, aryl duoc thé hoac khong
duoc thé hoic C;-Cs aralkyl, hodc cling véi X, 12 =0; va

mdi X, ddc lap 13 hydro hodc cling véi X5 1a =O.
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Theo mot khia canh khac, sang ché d& cip dén phirc cht chira mangan gdm Mn**
hodc Mn*" dugc phéi tri boi mot vong 16n bao gdbm nhén vong 16m c6 15 canh pentaaza

c6 cong thirc A va hai phdi tir truc ¢ cong thirc -OC(0)X, trong do:

mdi X; doc 1ap 13 phenyl dugc thé hoic khoéng dugc thé
hodc -C(-Xo)(-X3)(-X4);
mdi X, doc 14p 14 phenyl duoc thé hodc khoéng dugc thé hoic alkyl duoc thé
hodc khong dugc thé;
mdi X5 ddc 14p 13 hydro, hydroxyl, alkyl, amino, -XsC(O)R;s, trong d6 Xs
1a NH hoac O, va Ry3 1a C;-Cygalkyl, aryl dugc thé hodc khong duogc thé hodc Ci-
Cig aralkyl, hoac -ORy,, trong d6 Ry, 1a Ci-Cyg alkyl, aryl duoc thé hoic khong
duoc thé hodic C;-Cyg aralkyl, hodc cung véi X, 13 =0; va
mdi X, doc 14p 13 hydro hoic cliing véi X5 13 =O.
Theo mét khia canh khac, sang ché dé cap dén phuc chét kim loai chuyén tiép bao
gdm kim loai chuyén tiép dugc phbi trf béi ndm nguyén tir nito trong vong ciia mot vong
16n gdm hé vong ngung tu c6 cong thic B (tiy ¥ c6 thé dugc thé tiép nhu duge mé ta &

day) va hai phdi tir truc ¢6 coéng thirc -OC(0)X, trong d6:

Cong thuc B 1a nhu sau:

NH  HN

NH HN

N
X

F
Cong thic B

mdi X; doc lap 1a phenyl duoc thé hoic khong duge thé hodc -C(-X,)(-
X3)(-X4);

mdi X, d6c 1ap 1a phenyl duoc thé hoic khong duoc thé hoic alkyl dugc thé
hodc khong dugc thé;

mdi X; doc lap 13 hydro, hydroxyl, alkyl, amino, -XsC(O)R,3, trong d6 Xs
13 NH hoic O, va Ry; 13 C;-Cgalkyl, aryl duoc thé hodc khong dugc thé hodc C;-
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Cig aralkyl, hodc -ORyy, trong d6 Ry, 12 C1-Cyg alkyl, aryl duogc thé hoic khéng
duoc thé hoic C;-Cg aralkyl, hodc cung v6i X4 1a =0; va
mdi X, doc 1ap 1a hydro hodc cung véi X; 1a =O.
Theo mot khia canh khac, sang ché dé cap dén phirc chit kim loai chuyén tiép bao
gbm Mn*" hoic Mn®* duoc phéi tri bi mot vong 16n gdbm hé vong ngung tu c6 cong thirc

B (tuy ¥ c6 thé dugc thé tiép) va hai phdi tir truc ¢6 cong thitc -OC(0)X; trong d6:

mdi X; doc lap 1a phenyl duoc thé hoic khong duge thé hodc -C(-X,)(-
X3)(-Xa);

mdi X, ddc 14p 1 phenyl duoc thé hoic khong duoc thé hodc alkyl dugc thé
hodac khong dugce thé; |

mdi X5 doc 1ap 13 hydro, hydroxyl, alkyl, amino, -XsC(O)R;s, trong d6 Xs
13 NH hoic O, va Ry; 1a C;-Cigalkyl, aryl dugc thé hodc khong duoc thé hodc C;-
Cig aralkyl, hodc -ORy,, trong d6 Ry, 12 C;-Cyg alkyl, aryl dugc thé hoic khéng
duoc thé hodc C,-Cys aralkyl, hodc cling véi X4 12 =0; va

mdi X, doc 14p 12 hydro hodc cing véi X5 12 =O.
Theo mot khia canh khéc, sang ché d& cap dén phirc chat kim loai chuyén tiép c6

cong thirc (I):

X

trong do:
M 14 kim loai chuyén tiép (vi du, Mn®*, Mn*", Mn™, Mn®*, Mn"", Fe**, Fe’*, Fe™",
Fe®, Ni*", Ni**, Cu'™, Cu®, V¥, V**, V¥, hodc V*);
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Ria, Rip, Raa, Rop, R3a, Rsp, Raa, Rap, Rsa, Rsp, Rea, Rep, R7a, Ry, Rsa, Rsp, Roa,
Rog, Ry, va Rygp doc 14p 1a:

(i) hydro;

(ii) gbc doc 1ap dugc chon tir nhém bao gdm alkenyl, alkenylxycloalkenyl,
alkenylxycloalkyl, alkyl, alkylxycloalkenyl, alkylxycloalkyl, alkynyl, aralkyl, aryl,
xycloalkenyl, xycloalkyl, xycloalkylalkyl, xycloalkylxycloalkyl,
xycloalkenylalkyl, heteroxyclyl, va cac gbc aralkyl va cac gbc gin véi a-carbon
cla axit amin (tzc la, a-axit amin); hodc

(iii) gbc dodc lap dugc chon tir nhém bao gdm -OR;;, -NRy;R;,, -CORy;, -
COsRyy, -CONRy R, -SRy1, -SORy;, -
SORy1, -SONR 1R, -N(ORy1)(R12), -P(O)(OR11)(OR12), -P(O)(ORy1)(R12), -OP(
O)(OR;)(ORy,), va cac phan tir thé gin véi a-carbon clia cic axit amin (téc la, a-
axit amin), trong d6 Ry; va Ry, doc 14p 1a hydro hodc alkyl;

(iv) mdi trong sb vong hoic di vong duoc thé hodc khéng dugc thé, no, no
mdt phin, hoic khong no ¢6 3 dén 20 nguyén tir cacbon trong vong bao gdm:

(a) Ris hodc Rjg va Rya hodc Ryp; R3s hodc Rsp va Ryp hodc Ryg;

Rs4 hodc Rsg va Rgp hodc Rgp; R4 hodc R,g va Rga hodc Rgg; hodc Rgy

hodc Rgg va Ryga hodc Rygp, cing véi nguyén tr cacbon ma ching gfm vao

trong ung;
(b) Riga hodc Ry va Ry hodc Ryp; Rys hodc Ry va Rzs hodc Rsg;

Rsa hodc Ryp va Rss hodc Rsp; Res hodc Rep va Rya hodc Rop; hodc Rga

hoic Rgg va Ros hodc Rog cling véi nguyén tir cacbon ma ching gin vio

tuong Umg; hodc

(c) Ria va Ryp; Rys va Rop; R3a va Rip; Ry va Ryp; Rss va Rsp; Rea
va Rgp; R7a va Rig; Rga va Rgg; Rgs va Rgp; hodc Rigp va Rygp cung véi
nguyén tir cacbon ma chiing gin vao twong tng; hoic

(v)  td hop cta gdc bat ky trong sd cac gbc néu trong cac muc tir (i) dén
(iv) trén day;

mdi X; ddc 1ap 1a phenyl duge thé hoic khong dugc thé hoic -C(-X5)(-X3)(-X4);
mdi X, doc 14p 12 phenyl duoc thé hoac khong duoc thé hoic alkyl dugc thé hoac
khéng duge thé;

-10-
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mdi X; doc 1ap 14 hydro, hydroxyl, alkyl, amino, -X5C(O)R;3, trong d6 X5 1a NH
hodc O, va Ry3 1a C;-Cyg alkyl, aryl dugc thé hoac khong dugc thé hodc C;-C,g aralkyl,
hodc -OR 4, trong d6 R4 1a C;-Cygalkyl, aryl dugc thé hoic khong dugc thé hoic Ci-Cig
aralkyl, hoac cung véi X, 1a =0;

mdi X, ddc 1ap 13 hydro hoic cing véi X5 13 =0; va

cac lién két gitra kim loai chuyén tiép M va c4c nguyén tir nito trong vong 16n va
cac lién két gitra kim loai chuyén tiép M va cic nguyén tir oxy cia cic phdi t truc -
OC(0)X, 14 cac lién két cong hoa tri phbi tri.

Theo mot khia canh khéc, sang ché dé cap dén phitc chat nhan vong 16n pentaaza
c6 cong thuc (I) tuong tmg véi cac cong thire (IDg) hodc (IDg):

o X4 o X4

R..n RioAl Ria R.n R0 Ria

108///// \\\\R1B 105/,2 \\\\R1B

H H H H

Qﬂl\' N ﬁs@
/Num |||||N\ /
Q G N R 0, NN ——M— W)
N NZ
H N TH

trong do:

M 13 Mn™ hodc Mn">;

Ria, Ris, Ro, R3, Raa, Rap, Rs, Re, Rya, Ry, Rg, Ry, Riga, va Rygs doc lap la
hydro, metyl, etyl, hodc propyl; |

Wi, Wy, va W3 doc 14p 1a halo hoac hydro;

mdi X; doc lap 1 phenyl duoc thé hodc khong dugc thé hoic -C(-X,)(-
X3)(-X4);

mdi X, doc 1ap 1a phenyl duoc thé hoic khong dugc thé, metyl, etyl, hodc
propyl;

mdi X; doc 1ap 13 hydro, hydroxyl, metyl, etyl, hoic propyl, amino, -
XsC(O)Ry3, trong d6 Xs 13 NH hoic O, va Ry3 13 C;-Cy5 alkyl, aryl duoc thé hoic
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khoéng dugc thé hodc C;-Cig aralkyl, hodc -ORy4, trong d6 R4 1a C;-Cygalkyl, aryl
duoc thé hodc khéng dugc thé hoic C;-Cpg aralkyl, hodc cung véi X, 1a =0O;

mdi X, doc lap 1a hydro hodc cung véi X;3 1a =0; va

céc lién két gitta mangan va cic nguyén tir nito trong vong 16n va cac lién
két giita mangan va cic nguyén tir oxy ciia cac phdi tir truc -OC(0)X; 12 cac lién
két cong héa tri phdi tri.
Theo mét khia canh khéc, sang ché @& cap dén duoc phim chira phirc chit bat ky

trong sb cac phirc chit nhan vong 16n pentaaza néu trén va ta dugc duoc dung thich hop

dé sir dung.

Theo mot khia canh khac, sang ché dé cap dén phuong phéap cho dbi twong sir
dung phirc chit nhan vong 16n pentaaza, phuong phéap nay bao gd6m cho déi tuong 13
ngudi stt dung dugc phim chira phirc chat bét ky trong sb cac phirc chit nhan vong lén

pentaaza néu trén.

Céc muc dich va dau hiéu khac mot phan s€ trd nén rd rang va dwoc chi ra & dudi

day.
Mo ta van tat cac hinh vé

Fig.1 12 mot diy cac do thi dac tinh ndng do trong huyét trong cia phirc chit nhan
vong 1ém pentaaza mangan gbc ctia GC4419 (ddc 1ap véi ché pham ciia cac phdi tir truc)
trong huyét twong cia lon nhéd duoc 14y tir cdc mAu mau & cac thoi diém 1én dén 24 gio
sau khi sir dung cac durgc chét thir nghiém (trong d6 toan bd cac hop chit dwoc thé hién
1a cac din xuét cia GC4419) bing cach dung trong tinh mach (intravennous-iv) hoic
trong t4 trang (intraduodenal-id), trong d6 cac chit thir nghiém ding qua dudng id dugc
béo_ché trong Capmul MCM, nhu dugc mé ta trong cac vi du.

Fig.2 1a mét ddy cac do thi dic tinh ndng do trong huyét twong cia phirc chit nhan
vong 16n pentaaza mangan gbc ctia GC4419 (doc lap véi ché phdm cia cac phéi tir truc)
trong huyét trong cia lon nhé dugc 14y tir cAc miu mau & cac thoi diém 1én dén 24 giv
sau khi ding cic dugc chit thir nghiém (trong d6 toan bd cic hop chit duge thé hién 13
cac din xuit ctia GC4419) bing cach ding qua dudng iv hoic id, trong d6 cac hop chit
thir nghiém diing qua dudmng id duoc bao ché trong Peceol, nhu dugc mb ta trong cac vi
du.
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Fig.3 12 mot diy cac dd thi ddc tinh ndng do trong huyét tuong cuia phirc chit nhan
vong 16n pentaaza mangan gdc ctia GC4419 (doc 14p v6i ché pham cia cac phdi tir truc)
trong huyét twong ctia lon nho 14y tir cac miu mau & cac thoi diém 1én dén 24 gid sau khi
dung cac dugc chét tht nghiém (trong d6 toan bd cac hgp chit duoc thé hién 13 cic dan
xudt cia GC4419) bang cach ding qua duong iv hoic id, trong d6 cac hop chit thir
nghiém ding qua dudng id duoc bao ché trong Labrafil M2125 CS, nhu dugc md ta

trong céc vi du.

Fig.4 12 mot diy cac db thi ddc tinh ndng do trong huyét trong ctia phirc chit nhan
vong 16n pentaaza mangan gbc ctia GC4419 (doc 14p véi ché pham cia cac phdi tir truc)
trong huyét twong cta lon nhé 1iy tir cac mau mau & cac thoi diém 1én dén 24 gid sau khi
dimg cac duoc chit thir nghiém (trong d6 toan bd cac hop chat duge thé hién 13 cac din
xudt cia GC4419) bing cach ding qua dudong iv hoic id, trong d6 cac hop chét thir
nghiém ding qua duodng id duwoc bao ché trong Labrafil M2125 CS, nhu duge md ta

trong cac vi du.

Fig.5 12 mot diy cac db thi didc tinh ndng do trong huyét trong cia phirc chit nhan
vong 16n pentaaza mangan gbc cia GC4401 (ddc 14p véi ché phdm cuia cac phéi tir truc)
trong huyét twrong ctia lon nhé 1iy tir cac miu méu & cac thoi diém 1én dén 24 gid sau khi
ding cac dugc chit thir nghiém (trong d6 toan bd cac hop chét duoc thé hién 13 cac din
xudt cia GC4401) bang cach ding qua dudng iv hoic id, trong d6 cac hop chéit thir
nghiém ding qua dudng id duoc bao ché trong Capmul MCM, nhu dugc md ta trong cac

vi du.

Fig.6 12 mot ddy cac do thi dac tinh ndng do trong huyét twong ciia phirc chit nhan
vong 16n pentaaza mangan gdc ctia GC4444 (doc 14p v6i ché pham ctia cac phdi tir truc)
trong huyét twong ciia lon nhé 14y tir cAc miu mau & cac thoi diém 1én dén 24 gid sau khi
ding céc duoc chat thir nghiém (trong d6 cac hop chat dwoc thé hién 13 cac din xuét cia
GC4444) bang cach ding qua dudng iv hodc id, trong d6 cac hop chét thir nghiém ding
qua dudng id dugc bao ché trong Capmul MCM, nhu duoc mb ta trong cac vi du.

Fig.7 12 mot ddy cac do thi dac tinh ndng d6 trong huyét trong ciia phirc chit nhan
vong 16n pentaaza mangan gbc cia GC4419 (doc 1ap véi ché phdm ciia cac phéi tir truc)
trong huyét trong ctia lon nhé 14y tir c4c miu méu & cac thoi diém 1én dén 24 gid sau khi

ding cac dugc chit thir nghiém (trong d6 toan bd cac hop chit dugc thé hién 13 cac din
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xuit cia GC4419) bang cach ding qua dudng iv hodc id, trong d6 cac hop chét thir
nghiém ding qua duong id duge bao ché trong Capmul MCM, nhu dugc mé ta trong cac

vi du.

Fig.8 13 mot diy cc db thi dic tinh ndng do trong huyét tuong cia phirc chit nhan
vong 16n pentaaza mangan gbc ciia GC4419 (doc 14p véi ché phim cua cac phéi tir truc)
trong huyét trong ctia lon nhé 14y tir cdc mau méu & cac thoi diém 1én dén 24 gid sau khi
dung céc dugce chét thir nghiém (trong d6 toan bd cac hop chéit dugc thé hién 13 cac din
xuit cia GC4419) biang cach ding qua dudng iv hodc id, trong d6 cac hop chit thir
nghiém ding qua dudng id dugc bao ché trong Maisine 35-1, nhu dugc md ta trong cac

vi du.

Fig.9 12 mot diy cac dd thi dic tinh ndng do trong huyét trong cia phirc chat nhan
vong 16n pentaaza mangan gbc ctia GC4403 (ddc 14p véi ché phdm ciia cac phéi tir truc)
trong huyét twong ctia lon nhé 1y tir cdc mAu méu & cac thoi diém 1én dén 24 gid sau khi
ding cac duoc chat thir nghiém (trong huyét twong ciia lon nhé trong d6 toan bd cac hop
chét duoc thé hién 13 cic din xuét cia GC4403) bing cach ding qua dudng iv hoic id,
trong d6 hop chét thir nghiém ding qua duong id dugc bao ché trong Capmul MCM, nhu

dugc mo ta trong cac vi du.

Fig.10 thé hién mot tip hop con cia cac ciu tric phdi tir truc ¢6 d6 sinh kha dung

qua dudng miéng dugc ting cudng.

Fig.11 13 cAu trtc tinh thé hoc tia X ciia GC4403 (nhu dugc mo ta trong tai lidu
cta Riley va cac dong tac gia, Advances in Inorganic Chemistry, Vol. 59, pp.233-263
(2007)). '

Fig.12 13 c4u tric tinh thé hoc tia X ctia GC4419 thu dugc bang phuong phap
duoc md ta trong tai liéu cua Riley va cac dong tic gia, Advances in Inorganic

Chemistry, Vol. 59, pp.233-263 (2007).
M5 ta chi tiét sang ché
Thuét ngit viét tit va dinh nghia

Céc dinh nghia va cac phuong phap dudi day duoc dé cap nhim hiéu rd hon vé
sang ché va dé huéng din ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét nay thuc
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hién sang ché. Trir khi c6 quy dinh khéc, thuat ngit dugc hidu theo cach ding théng
thudng ciia ngudi cé hiéu biét trung binh trong linh vire k¥ thuat nay.

Thuét nglt “axyl” dugc st dung trong ban mo ta d& chi gbc -COR trong d6 R 1a
alkyl, haloalkyl, aryl tily v dugc thé, hodc heteroaryl ty ¥ duogc thé nhu duoc mo ta &
day, vi du, axetyl, trifloaxetyl, benzoyl, va cac nhom tuong tu.

Thuét ngit “axyloxy” dugc st dung trong ban mb ta dé chi gbc -OCOR trong d6 R
14 alkyl, haloalkyl, aryl tiy ¥ dugc thé, hoic heteroaryl tity ¥ durge thé nhu dugc mé ta &
day, vi du, axetyl, trifloaxetyl, benzoyl, va cac nhom tuong tu.

~, ¢

Thuét ngir “alkoxy” dugc sir dung trong ban mé ta dé chi gdc -OR, trong d6 R 1a
alkyl nhu dugc mo ta trén day, vi du, metoxy, etoxy, propoxy, hodc 2-propoxy, n-, iso-,

hodc tert-butoxy, va nhém tuong tu.

Thuét ngit “alkyl” dugc st dung trong ban md ta dé chi gbc hydrocacbon héa tri
mot no mach th.'fmg nhu géc c6 tir mot dén sau nguyén t&r cacbon, hodc géc hydrocacbon
hoéa tri m6t no mach nhanh, nhu géc ¢6 tir ba dén sau nguyén tir cacbon, vi du, nhém C;-
Cs alkyl nhu metyl, etyl, propyl, 2-propyl, butyl (ké ci toan bd cic dang ddng phan),
pentyl (k& ca toan bd cac dang dong phan), va gbc tuong tu.

Ngoai ra, trir khi c¢6 quy dinh khac, thuit nglr “alkyl” dugc su dung trong ban mo
ta dé chi ca “alkyl khong dugc thé” va “alkyl duoc thé,” alkyl dugc thé dugc ding dé chi
cac gbc alkyl c6 cac phan tir thé thay thé hydro trén mot hoic nhiéu nguyén tir cacbon
cua khung hydrocacbon. Qua thuc, trir khi c¢6 quy dinh khac, toan by cac nhém dugc dé

cép & day duoc hiéu 13 bao gdm ca phuong 4n dugc thé va khong duoc thé.

Thuat nglr “Cy.,” néu dugce st dung Kkét hop v6i géc héa hoc, nhu alkyl va aralkyl,
duoc hidu 13 bao gdm cac nhém ma cé tir x dén y nguyén tir cacbon trong mach. Vi du,
thuat ngir C,., alkyl duoc dung dé chi cac nhém hydrocacbon no dugc thé hosc khong
duoc thé, bao gdm cc nhém alkyl mach thing va alkyl mach nhanh c6 tir x dén y nguyén

tr cacbon trong mach.

Thuét ngit “alkylen” dugc st dung trong ban md ta dé chi gbc hydrocacbon héa tri
hai no mach thing, nhu gbc c6 tir 1 dén 6 nguyén tir cacbon, hoic gbc hydrocacbon hoa

tri hai no mach nhéanh, nhu gbc c6 tir ba dén sau nguyén tir cacbon, trir khi ¢6 quy dinh
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khéac, vi du, metylen, etylen, propylen, 1-metylpropylen, 2-metylpropylen, butylen,
pentylen, va gbc twong tu.

Thuat ngit “alkenyl” duoc sir dung trong ban mé ta dé chi gbc hydrocacbon héa tri
mot khong no mach thing, nhu gbc c¢é tir hai dén sdu nguyén tir cacbon, hodc gbc
hydrocacbon héa tri mét no mach nhanh, nhu gdc c6 tir ba dén sau nguyén tir cacbon, vi
du, etenyl (vinyl), propenyl, 2-propenyl, butenyl (ké ca toan bd cac dang dong phan),

pentenyl (ké ca toan bd cac dang ddng phan), va gdc trong tu.

Thuét ngit “alkaryl” duoc sir dung trong ban mo ta dé chi gbc hoa tri mot thu duge

tir gbc aryl bing cach thay thé mot hoic nhiéu nguyén tir hydro bang nhém alkyl.

Thuét ngir “alkenylxycloalkenyl” duoc sir dung trong ban mo ta dé chi goc héa tri
mdt thu dugc tir gbe alkenyl biang cach thay thé mot hodc nhidu nguyén tir hydro bing
nhom xycloalkenyl.

Thuét ngir “alkenylxycloalkyl” duoc st dung trong ban mé ta dé chi gbc héa tr
mdt thu duge tir gbc xycloalkyl bang cach thay thé mot hogc nhidu nguyén tir hydro bang
nhom alkenyl.

Thuét ngir “alkylxycloalkenyl” duoc st dung trong ban mo ta dé chi gbc héa tri
mbt thu duoc tir gbc xycloalkenyl bang cach thay thé mot hodc nhiéu nguyén tir hydro
bang nhém alkyl.

Thuét ngir “alkylxycloalkyl” duoc st dung trong ban mé ta dé chi gbc héa tri mot
thu dugc tir gbc xycloalkyl bing cach thay thé mét hoic nhidu nguyén tir hydro bang
nhém alkyl. '

Thuét ngit “alkynyl” duoc st dung trong ban mé ta dé chi gbc hydrocacbon héa tri
mot khoéng no mach thing, nhu cic gbe c6 tir hai dén sau nguyén tir cacbon, hoic gbc
hydrocacbon héa tri mot no mach nhénh, nhu géc c6 tir ba dén sau nguyén tir cacbon, vi
du, etynyl, propynyl, butynyl, isobutynyl, hexynyl, va gbc tuong tur.

Thuét ngit “alkoxy” dugc sir dung trong ban mé ta dé chi gbc hoa tri mot thu duge
tir gbc alkyl bang cach thay thé mot hoic nhiéu nguyén tir hydro bang nhém hydroxy.

Thuét ngit “amino” c6 nghia 13 nhém -NR°R® trong d6 R® va R® doc 14p 1a hydro,
alkyl hodc aryl.
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Thuét ngit “aralkyl” dugc st dung trong ban mé ta dé chi gbc héa tri mot thu duge

tir gbc alkyl bang cach thay thé mot hodc nhiéu nguyén tir hydro bang nhém aryl.

Thuat ngit “aryl” dugc st dung trong ban mo ta dé chi géc hydrocacbon thom mot
vong hodc hai vong héa tri mot c6 tir 6 dén 10 nguyén tir trong vong vi du, phenyl hoic
naphtyl.

Thuét ngit “vong” duogc sir dung trong ban mb ta dé chi gbc hydrocacbon héa tri
mdt no vong cacbon c6 tir ba dén mudi nguyén tir cacbon.

~, 66

Thuét ngir “xycloalkyl” duoc st dung trong ban mé ta dé chi gbc hydrocacbon héa
tri mot no mach vong cé tir ba dén mudi nguyén tir cacbon, vi du, xyclopropyl,

xyclobutyl, xyclopentyl, hoic xyclohexyl, va gbc twong tu.

Thuét ngit “xycloalkylalkyl” duoc sir dung trong ban mo ta dé chi gbc héa tri mot
thu duoc tir gbc alkyl bing cach thay thé mot hodc nhiéu nguyén tir hydro bing nhém
xycloalkyl, vi du, xyclopropylmetyl, xyclobutylmetyl, xyclopentyletyl, hoac
xyclohexyletyl, va nhém tuong tu.

Thuét ngit “xycloalkylxycloalkyl” duoc sir dung trong ban mo ta dé chi gbc hoa tri
mot thu duoc tir gbe xycloalkyl bang cach thay thé mét hodc nhiéu nguyén tir hydro bing
nhom xycloalkyl.

Thuét ngir “xycloalkenyl” dugc st dung trong ban mé ta dé chi gdc hydrocacbon
héa tri mot khong no don mach vong cé tir ba dén mudi nguyén tir cacbon, vi du,

xyclopropenyl, xyclobutenyl, xyclopentenyl, hoic xyclohexenyl, va gbc tuong tur.

Thuét ngir “xycloalkenylalkyl” dugc st dung trong ban md ta dé chi gbc hoa tri
mdt thu dugc tir gbc alkyl bing cach thay thé mot hoic nhiéu nguyén tir hydro bing
nhom xycloalkenyl, vi du, xyclopropenylmetyl, xyclobutenylmetyl, Xyclopéntenyletyl,
hodc xyclohexenyletyl, va nhom tuong tu.

Thuét ngir “16p bao tan trong rudt” chira mot hoic nhiéu polyme tan trong rudt va
nhidu hon mét t4 dugc duoc dung bao gdm nhung khéng chi gi6i han & chét giai phong
kéo dai nhu copolyme etyl acrylat- axit metacrylic, etyl xenluloza.

Thuat ngir “ete” dugc st dung trong ban mo ta dé chi géc héa tri mot thu duoc tir

gbc alkyl bang cach thay thé mot hodc nhiéu nguyén tir hydro bang nhém alkoxy.
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Thuét ngit “halo” dugc st dung trong ban mo ta dé chi flo, clo, bromo, hoic iot,

t5t hon 12 flo hoac clo.

Thuét ngit “di vong” hoidc “heteroxyclyl” duoc sir dung trong ban mé ta dé chi
nhém mét vong héa tri mot no hoic khéng no cé tir 4 dén 8 nguyén tir trong vong trong
d6 mdt hodc hai nguyén t trong vong 1a nguyén tr khac loai dugc chon tir N, O, hodc
S(O),, trong d6 n 13 mot sb nguyén nam trong khoang tir 0 dén 2, nguyén tir trong vong
con lai 1a C. Vong heteroxyclyl tuy ¥ duge ngung tu véi (mdt) vong aryl hodc heteroaryl
nhu dugc md ti & ddy mién 13 cic vong aryl va heteroaryl 13 vvbng don. Vong
heteroxyclyl dugc ngung tu véi vong aryl hoic heteroaryl mot vong ciing dugc ding dé
chi trong don nay 12 “heteroxyclyl hai vong”. Ngoai ra, mot hodc hai nguyén t cacbon
vong trong vong heteroxyclyl c6 thé tuy ¥ dugc thé bang nhém -CO-. Cu thé hon 1 thuat
ngit heteroxyclyl bao gbm, nhung khéng chi giéi han &, pyrolidino, piperidino,
homopiperidino,  2-oxopyrolidinyl, = 2-oxopiperidinyl, = morpholino, piperazino,
tetrahydropyranyl, thiomorpholino, va nhém tuong tr. Néu vong heteroxyclyl 13 vong
khong no thi vong ndy c6 thé chira mét hodc hai lién két d6i trong vong mién 13 vong nay
khong phai 12 vong thom. Néu nhém heteroxyclyl 13 vong no va khong duoc ngung tu
v6i aryl hodc heteroaryl nhu néu trén, thi nhém nay ciing duoc ding d& chi & day Ia

heteroxyclyl mdt vong no.

Thuét ngt “heteroaryl” dugc sir dung trong ban mé ta dé chi gbc thom mot vong
hoic hai vong héa tri mot cé tir 5 dén 10 nguyén tir trong vong trong d6 mét hodc nhiéu,
t6t hon 12 mét, hai, hodc ba nguyén tir trong vong 13 cic nguyén tir khac loai dugce chon
tir N, O, hodc S, nguyén tir trong vong con lai 13 carbon. Cac gbc vi du tiéu biéu bao gbm,
nhung khong chi gigi han &, pyrolyl, pyrazolyl, thienyl, thiazolyl, imidazolyl, furanyl,
indolyl, isoindolyl, oxazolyl, isoxazolyl, benzothiazolyl, benzoxazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl,
tetrazolyl, va gbc tuong tu.  “Nitro” c6 nghia 13 -NO,. |

Thuét ngit “luu huynh hitu co” duge sir dung trong ban md ta dé chi gbc héa tri
mot nhém -SR, trong d6 R 1a hydro, alkyl hodc aryl.

Thuat ngit “alkyl duogc thé,” “vong dugc thé,” “phenyl duogc thé,” “aryl duoc thé,”
“di vong dugc thé,” va “di vong chira nito dugc thé” c6 nghia 13 alkyl, vong, aryl, phenyl,

di vong hoic di vong chira nito, twong tmg, ty ¥ duoc thé bing mét, hai, hoic ba phan tir
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thé, nhu cac phan tir thé doc 1ap duoc chon tir alkyl, alkoxy, alkoxyalkyl, halo, hydroxy,
hydroxyalkyl, hodc Iuvu huynh hitu co.

Thuét ngit “thioete” dugc sir dung trong ban mé ta dé chi gdc héa tri mot thu dugce
tir gbc alkyl bang cch thay thé mot hodc nhidu nguyén tir hydro bang nhém -SR, trong
do R 1a alkyl.

Nhu duogc str dung & day, (i) hop chét dugc dé cap & day va trong cic hinh v& du:c’ﬁ
dang hop chit 401, 4401 hoic GC4401 duoc ding dé chi ciing mot hop chét, (ii) hop chét
duoc d& cap & day va trong cac hinh v& dudi dang hop chat 403, 4403 hoic GC4403 dugc
dung d& chi cing mét hop chét, (iii) hop chit dugc dé cap & diy va trong céc hinh vé&
du6i dang hop chit 419, 4419 hoic GC4419 duge ding d chi ciing mdt hop chét, va (iv)
hop chéit dugc d& cép ¢ ddy va trong cac hinh v& dudi dang hop chat 444, 4444 hoac
GC4444 dugc dung dé chi cling mot hop chét.

Sang ché d& cap dén phirc chit kim loai chuyén tiép mdi clia cac nhan vong 16n
pentaaza ciing c6 cac phdi tir truc, ma c6 kha ning, trong hé tuin hoan, chuyén héa thanh
loai giéng nhu cac phirc chat phdi tir truc bis-clo twong t chuyén héa trong hé tuan hoan.
Do d6, hop chit hogc céc phirc chit dugc mé ti & ddy c6 hiéu qua dieu tri tuong tu voi
céc chét trong tu bis-clo clia chung nhung linh hoat nhiéu hon d4ng ké v& cac duong |
dung. Pugc boc 16 khac, hop chét theo sang ché c6 d9 sinh kha dung qua dudng miéng
cao hon so v6i cac chét trong tir bis-clo ciia ching va, theo médt s phuong 4n, hop chét
nay con co cac dac tinh c6 lgi khac dugc chon tir mot hodc nhiéu dic tinh bao gém kha
ning thim qua rudt t6t hon, do hoa tan trong cac ché phdm lidu dua trén nuéc va/hoic

dau, dé san xuat, va/hoic do on dinh.

Do d6, sang ché dé cap dén phirc chit ¢6 15 canh ctia cAc nhan vong 16n pentaaza
va Mn(II) (hoic kim loai chuyén tiép khéc) trong d6 céc phéi tir nhan vong khong 16n
(tirc 13, phéi tr truc) dwoc lién két cong hoa tri v6i mangan(Il) (hodc kim loai chuyén tiép
khéc) dugc chon tir mdt nhdm céac géc ma tao ra phirc chét ¢6 tinh linh hoat t6t hon vé
duong ding, bao gdm ding qua dudng miéng, so véi, vi du, phiic chét bis-clo di biét.
Theo c4c phuong 4n nhit dinh, vi du, phic chit dugc mo ta & ddy c6 kha ning hép thu
qua thanh rudt ting, nhung van cé kha ning mét (cac) cac phdi tir truc dé trao ddi nudc
dé tao ra cac loai turong tu vai cac loai thu duge véi cac phirc chét bis-clo trong hé tudn

hoan dugc minh hoa trong so d6 1 trén ddy. Theo cac phuong 4n nay va/hodc cac phuong
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4n khac, vi du, phirc cht nay ciing c6 thé c6 do hoa tan trong cic dung méi dya trén dau
hoac nuéc (hodc dung moi khac) tét hon so véi cac phire chét bis-clo.

Theo khia canh thir nhit, séng ché dé cip dén phirc chit kim loai phdi tri c6 cong
thirc (I):

trong do:

M 14 kim loai chuyén tiép (vi du, Mn2+, Mn3+, Mn*, Mn6+, Mn7+, Fez+, Fe’, Fe4+,
Fe®*, Ni**, Ni**, Cu'*, Cu**, V¥, V**, V¥, hoic V**);

Ria, Ris, Roa, Rog, Rig, Rip, Raa, Rap, Rsa, Rsp, Rea, Rep, R7a, R7; Rsa, Rsp, Roa,
Rog, Rioa, va Rygp doc 1ap la:

(1) hydro;

(ii) gbc doc 1ap duoc chon tir nhém bao gbém alkenyl, alkenylxycloalkenyl,
alkenylxycloalkyl, alkyl, alkylxycloalkenyl, alkylxycloalkyl, alkynyl, aralkyl, aryl,
xycloalkenyl, xycloalkyl, xycloalkylalkyl, xycloalkylxycloalkyl,
xycloalkenylalkyl, heteroxyclyl, va cac gbc aralkyl va cac gbc gin v6i a-carbon
cla cac axit amin (tirc 13, o-axit amin); hoac

(i) gbc doc 1ap duge chon tir nhém bao gdm -ORyj, -NR;Ry,, -CORyy, -
COsRy;y, -CONRy;Ry, -SRyy, -SORyy, -
SO,R11, -SO.NR 1Ry, -N(ORy1)(Ry2), -P(FO)(OR;1)(OR12), -P(=O)(OR11)Ry2), -
OP(=0)(OR;;)(OR;y), va cac phan tir thé gén véi a-carbon clia cac axit amin (tic

13, a-axit amins), trong d6 R;; va Ry, ddc 14p 1a hydro hodc alkyl;
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(iv) mdi trong sb vong hoic di vong duoc thé hoic khong dugc thé, no, no
mdt phin, hoic khong no c6 tir 3 dn 20 nguyén tir cacbon trong vong bao gom:
(a) Ria hodc Rip va Ryp hodc Rop; Rsa hodc Ryp va Rys hodc Ryg;
Rsa hodc Rsg va Rga hodc Rgg; Ry hodc Rig va Rgy hodc Rgg; hodc Rgy
hodc Rgg va Rjpa hodc Ry clng V.(’Yi nguyén tir cacbon ma chung gén vao
tuong Ung;
(b) Ryoa hodc Rygp va Ry hodc Ryp; Ry hodc Ryp va R3a hodc Rsp;
Rua hodc Rsp va Rsa hodc Rsg; Res hodc Reg va Ry hodc Ryp; hodc Rgy
hodc Rgg va Rgs hodc Rog cung véi nguyén tir cacbon ma ching gén vVao
trong ung; hodc
(c) Ria va Rip; Roa va Rog; R3a va Rip; Rys va Ryp; Rsy va Rsp; Rea
va Rep; R7a vA Ryp; Rga vA Rgp; Roa va Rop; hodc Rygs va Rygs ciing véi
nguyén tir cacbon ma chiing gan vao tuong tng; hoic
(v) td hop cua gbc bit ki trong sb cac gbc néu trong muc (i) dén (iv) trén
day;

mdi X; doc 1ap 1a phenyl duoc thé hoic khong duogc thé hbéc -C(-X)(-X3)(-Xy);

mdi X, doc 14p 13 phenyl dugc thé hoac khoéng dugc thé hodc alkyl duogc thé hoac
khéng duoc thé;

mdi X3 doc 1ap 1 hydro, hydroxyl, alkyl, amino, -XsC(=0)R 3, trong d6 X5 1a NH
hodc O, va Rys 1 C;-Cys alkyl, aryl dugc thé hodc khong duge thé hosc C;-Ciy aralkyl,
hodc -ORy4, trong d6 R4 1a C;-Cygalkyl, aryl dugce thé hoic khong duogc thé hoidc C;-Cz
aralkyl, hodc cung véi X4 1a (=0);

mdi X, doc 1ap 1a hydro hoac cung véi X; 1a (=0); va

c4c lién két gitra kim loai chuyén tiép M va cac nguyén tir nito trong vong 16n va
cac lién két gitra kim loai chuyén tiép M va cac nguyén tir oxy ciia cac phéi tir truc -
OC(=0)X; 14 céc lién két cong hoéa tri phdi tri.

Theo khia canh thir hai, séng ché dé cap dén duoc phdm va cac ché phdm lidu don
vi chira hop chét c6 cong thuc (I) (hodc phuong 4n bat ky trong sd cac phuong an cia
chiing dugc mo ta & day) va ta dugc dugc dung. Theo mét phuong an, dugc pham dugc
bao ché dé st dung qua duong miéng. Theo mdt phuong an khéc, dugce phém duoc bao

ché dé str dung ngoai dudng tiéu héa. Theo mot phuong 4n khac, duoc phim duoc bao
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ché dé st dung khu trti. Dugc phém va céc ché phém liéu don vi theo khia canh thir hai
nay duoc ban ludn & phin mé ta chi tiét dudi day.

Céc phuong an

Phuong én (IA)

Trong phuong 4n (IA), phirc chét nhan vong 16n pentaaza c6 cong thire (I) c6 cong
thirc (IA):

trong do:
M 13 kim loai chuyén tiép (vi du, Mn*", Mn®*, Mn*", Mn®", Mn™*, Fe**, Fe**, Fe™,
Fe®*, Ni**, Ni**, Cu, Cu*, V¥, V**, V¥, hodc V*");

Ria, Rig, Ry, R, Rua, Ryp, Rs, Rg, R7a, Ryp, Rg, R, Ryga, va Ryop doc 18p 1a hydro,
hydrocarbyl, hydrocarbyl dugc thé, heteroxyclyl, gdc mach bén axit amin, hozc gbe doc

1ap dugc chon tir nhém bao gdm -OR;;, -NRR5, -COR;;, -CO5R 1,
-C(=0O)NR;1Rj2, -SRy;, -SOR;, -SO2R 11, -SO,NR 1R,
-N(OR;1)(R12),

-P(=0)(OR;1)(ORyy), -P(=0)(OR;)(R}3), va -OP(=0)(OR;)(ORyy), trong d6 Ry
va Ry, doc lap 13 hydro hodc alkyl;

U, cling v&i nguyén tir cacbon lién ké ciia vong 16n, tao ra vong hodc di vong
ngung tu dugc thé hoic khong duoc thé, no, no mot phan hoic khong no cé tir 3 dén 20

nguyén tir cacbon trong vong;
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V, cing v6i nguyén tir cacbon lién k& ctia vong 16m, tao ra vong hoic di vong
ngung tu dugc thé hoic khong dugc thé, no, no mot phr:?m hodc khong no cé tir 3 dén 20

nguyén tir cacbon trong vong;

W, cung vé6i nguyén tir nito ciia vong 16n va nguyén tir cacbon cua vong lén ma
ching gén vao, tao ra di vong ngung tu chira nito thom hodc vong béo, dugc thé hoic
khong duoc thé, no, no mdt phan hoic khong no c6 tir 2 dén 20 nguyén tir cacbon trong
vong, mién 12 néu W 13 di vong thom ngung tu thi nguyén t hydro gan voi nguyén tir
nito ma déu 13 mot phan cia di vong va vong 16n va Rs va R gin v6i nguyén tir cacbon

ma déu 12 mot phan cia di vong va vong 16n 13 khong cé mit; trong d6:
mdi X, doc 14p 1a phenyl dugc thé hoic khong duogc thé hoac -C(-X)(-X3)(-Xy);
mdi X, ddc 14p 1a phenyl dugc thé hodc khéng dugce thé hoic alkyl;

mdi X3 doc 1ap 14 hydro, hydroxyl, alkyl, amino, -XsC(=O)Ry3, trong d6 X5 1a NH
hodc O, v Ry3 1a C;-Cyg alkyl, aryl dwoc thé hodc khong duge thé hodc C;-Cig aralkyl,
hodc -OR 4, trong d6 Ry, 13 C;-Csalkyl, aryl dugc thé hoac khong duge thé hodc C-Cig
aralkyl, hodc cung véi X4 1a (=0);

mbi X, doc 14p 1 hydro hodc cing véi X; 1a (=0); va

céc lién két gitta kim loai chuyén tiép M va cac nguyén tir nito trong vong 16n va
céc lién két gifta kim loai chuyén tiép M va cac nguyén tir oxy cua cac phoi tir truc -

OC(=0)X 14 cac lién két cong héa tri phdi tri.

Trong phuong 4n (IA), trong mdt nhém cac hop chat, U va V, cling v6i nguyén tir
cacbon lién k& ciia vong 16m, tao ra vong hoic di vong ngung tu dugc thé hoic khong
duogc thé, no c6 6 nguyén tir trong vong va Ry, Rs, Rg, va Ry 13 hydro, va W, cing véi
nguyén tir nito ciia vong 16n va nguyén tir cacbon cta vong 16n ma ching gén vao, tao ra
di vong ngung tu chira nito thom hodc vong béo, dugc thé hoic khong duoc thé, no, no
mdt phin hodc khéng no cé 6 nguyén tir trong vong, mién 1a khi W 13 di vong thom
ngung tu thi nguyén tir hydro gin véi nguyén tir nito ma déu 12 mot phan cia di vong va
vong 16n va Rs va Re gin v6i nguyén tir cacbon ma déu 13 mot phan cua di vong va vong
16n 1a khong c6 mat.

Trong phuong an (IA), va cac nhom dugce chira trong d6, trong mot nhém cac hop

chit M 1a Mn?*, Mn>*, Mn*", Mn®", Mn"", Fe**, Fe**, Fe*', hoac Fe™.
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Trong phuong an (IA), va cac nhém dugc chira trong do, trong mot nhom cac hop
chét X, 14 phenyl. Trong phuong 4n (IA), va cic nhém dugc chia trong d6, trong mot
nhém cac hop chit X; 1a -C(-X5)(-X3)(-X4) va mdi X,, X3, va Xy, & dang két hop, tuong
trng vé6i td hop bt ky trong sb cac t6 hop néu trong bang duéi day:

1 Ph H H
2 Ph OH H
3 Ph | NH, H
4 Ph | =0 (X5 va X, két hop)
5 Ph CH,; H
6 CH; H H
7 CH, | OH H
8 CH; | NH, H
9 CH; | =0 (X; va X, két hop)

Hon nita, trong phuong an (IA), va cidc nhém duoc chira trong do, trong mot nhom
cac hop chit X, 1a C(-X)(-X3)(-Xy), va X3 1a -X5C(=0)Ry3, sao cho cac tb hop cua X,
X5 va X, bao gdm t6 hop bt ky trong sb cac td hop néu trong bang duéi day:

Tohop | X, X; X,
1 Ph | NHC(=O)Rj; H
2 Ph OC(=0)Ry3 H

3 CH3 NHC(=O)R13 H
4 CH3 OC(=O)I’{13 H .
trong d6 Ry; 1a C;-Cyg alkyl, aryl dugc thé hodc khong dugc thé hodc C;-Cig

aralkyl, hodac -OR 4, trong d6 R4 1a C;-Cygalkyl, aryl dugc thé hoic khong duogc thé hodc
Cl-clg aralkyl.

Phuong an (IB)

Trong phuong an (IB), phirc chit nhan vong 16n pentaaza c6 cong thirc (I) c6 cong
thie (IB):
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trong do6:

M 12 Fe™, Fe™, Mn*%, hodc Mn™;

Ria, Ris, Ry, Rs, Rua, Ryp, Rs, Rg, Rya, Ry, Rg, Ry, Ryga, va Rygp 12 nhu dugc néu
trong phuong an (IA) trén day;

Wi, W,, va W; doc lap 1a halo, hydro, alkyl dugc thé hodc khong duoc thé,
alkenyl, alkynyl, aryl, aralkyl, alkaryl, axyl, axyloxy, alkoxy, ete, thioete, hodc nitro;

mdi X, doc 14p 1 phenyl dugc thé hodc khong dugc thé hodc -C(-X,)(-X5)(-Xy);

mdi X, ddc 14p 1a phenyl dugc thé hoiic khong duoc thé, metyl, etyl, hodc propyl;

mdi X5 doc 1ap 13 hydro, hydroxyl, metyl, etyl, propyl, amino, -XsC(=O)R3, trong
doé X5 1a NH hoic O, va Ry 1a C;-Cgalkyl, aryl duge thé hoac khong dugce thé hoic C;-
Cigaralkyl, hoac -ORy4, trong d6 Ry, 12 C;-Cyg alkyl, aryl dugc thé hoac khong duogc thé
hodc C;-Cig aralkyl, hodc cung vai X4 1a (=0);

mbi X, doc 14p 13 hydro hoic cung véi X; 1a (=0); va

c4c lién két gitra kim loai chuyén tiép M va c4c nguyén tir nito trong vong 16n va
cac lién két gitra kim loai chuyén tiép M va cac nguyén tir oxy ciia cic phéi tr truc -
OC(=0)X; 14 cac lién két cong hoéa tri phdi tri.

Trong phuong 4n (IB), néu mot hoic nhiéu phan tir thé trong s6 W;, W,, va W3 1a
alkyl dugc thé, alkenyl, alkynyl, aryl, aralkyl, hodc alkaryl, thi cic cac phén tir thé nay co
thé chira tir 1 dén 20 nguyén tir cacbon (t6t hon 14 tir 1 dén 6 nguyén tir cacbon) va c6 thé
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12 mach thing, mach nhanh, hoic mach vong, trong 46 mdt hogc nhiéu nguyén tr hydro
cua cac géc duoc thé duge thé béng ph?m ttr thé khac nhu, vi du, -OH, -OR, -C(=0)OH,

-C(=O)NH,, -NH,, -NHR, -NRR, -SH, -SR, -SO;R, -SO,H, -SOR, heteroxyclo,
va/hoic halo (bao gdm F, Cl, Br va I), trong s cac phan tir thé khac, trong d6 mdi truomg
hop cua R cé thé 1a alkyl dugc thé hoic khéng duoc thé, aryl dugc thé hoac khong dugc
thé, hodc aralkyl dugc thé hoic khong duoc thé.

Trong phuong 4n (IB), va cdc nhém dugc chira trong d6 trong mét nhdém cac hop
chat M 13 Mn*? hodc Mn". Trong phwong 4n (IB), va cac nhém duge chia trong d6 trong

mdt nhém cac hop chat khac M 13 Fe™ hodc Fe™.

Trong phuong 4an (IB), va cdc nhém dugc chira trong d6, trong mot nhém céac hop
chat X, 1a phenyl. Trong phuong an (IB), va cic nhém duge chta trong do, trong mot
nhém cac hop chat X; 13 -C(-X,)(-X5)(-X4) va mbi X,, Xs, va Xy, & dang két hop, tuong
ting v&i t6 hop bat ky trong s6 cac t6 hop duoc néu trong bang dudi day:

T hop X, X X,
1 Ph H H
2 Ph OH H
3 Ph NH, H
4 Ph =0 (X5 va X, két hop)
5 Ph CH, H
6 CH, H H
7 CH, OH i
8 CH; NH, H
9 CH, =0 (X3 va X, két hop)

Hon nira, trong phuong an (IB), va cdc nhém duoc chira trong d6, trong mét nhém
cac hgp chit X; 1a C(-X2)(-X3)(-X4), va X3 1a -X5C(O)Ry3, sao cho cac tb hop cua X,, X;
va X, bao gdm tb hop bét ki trong sb cac tb hop duge néu trong bang dudi day:

hOp Xz X3 X4
1 Ph | NHC(=O)R;; | H
2 Ph OC(=O)R1 3 H
3
4

CH; | NHC(=O)R;; | H
CH3 OC(=O)R13 H ,
trong do R;; 1a C;-Cyg alkyl, aryl dugc thé hodc khong dugc thé hoic C;-Cig

aralkyl, hodc -ORy4, trong d6 Ry, 1a C;-Cygalkyl, aryl dugc thé hoac khong dugc thé hoac
Cl-clg aralkyl.
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Phuong an (IC)

Trong phuong 4n (IC), phirc chit nhan vong 16n pentaaza c6 cong thic (I) ¢6 cong
thic (ICg) hoac (ICy):

Rios, R Ris

H y-_k H

\N\ S Nﬁl(ﬁ)
. S I/

Z
G, | R
A\ N N,
0

ICr)

trong do:
Mla Fe+2, Fe® , Mn+2, hoic Mn* ;

R1A> RlB: RZ: R33 R4A: R457 RS: R69 R7A: R7Bs RS: R93 R10A7 Vé RlOB déc lép 12‘1 hydro
hodc alkyl dugc thé hoic khéng duoc thé;

Wi, Wy, va W3 doc 1ap 1a halo hodc hydro;
mdi X, doc l4p 1 phenyl duoc thé hoiic khong duogc thé hoic -C(-Xo)(-X3)(-X4);
mdi X, doc 14p 1 phenyl duogc thé hodc khong duoc thé, metyl, etyl, hodc propyl;

mdi X; ddc 14p 12 hydro, hydroxyl, metyl, etyl, propyl, amino, -XsC(=O)R 3, trong
dé Xs 1a NH hodc O, va Ry; 1a Cy-Cygalkyl, aryl duogc thé hodc khong dugc thé hoac C;-
Cigaralkyl, hodac -ORyy, trong d6 Ry, 13 C;-Cig alkyl, aryl dugc thé hoac khong dugc thé
hodc C;-Cig aralkyl, hodc cung v6i X4 1a (=O);

mdi X, doc 1ap 13 hydro hodc cung véi X; 14 (=0); va

cac lién ket gitra kim loai chuyén tiép M va cac nguyén tir nito trong vong 16n va
cac lién ket gitra kim loai chuyén tiép M va cac nguyén tir oxy cua cac phoi t truc -

OC(0)X, 1a cac lién két cong héa tri phéi tri.
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Trong phwong 4n (IC), trong mdt nhém cac hop chat M 13 Mn**. Trong phuong 4n
(IC), trong mot nhém cac hop chat khac M 1a Mn®".

Trong phuong an (IC), va cac nhom dugc chira trong d6, trong mot nhdm céc hgp
chét X, 14 phenyl. Trong phuong 4an (IC), va cic nhém duogc chira trong d6, trong mot
nhém céc hop chit X; 13 -C(-X,)(-X3)(-X4) va mbi Xy, Xs, va X4, & dang két hop, tuong
g v6i td hop bat ky trong sb cac td hop néu trong bang dudi day:

Tohop | X X3 Xy
1 Ph H H
2 Ph OH H
3 Ph NH, H
4 Ph | =0 (X; va X, két hop)
5 Ph CH; H
6 CH; H H
7 CH; OH H
8 CH, NH, H
9 CH; | =0 (X5 va X, két hop)

Hon nita, trong phuong an (IC), va cdc nhém dugc chira trong d6, trong mot nhém
cac hop chit X; 13 C(-Xp)(-X3)(-X,), va X3 13 -X5C(O)Ry3, sao cho céc td hop clia X,, X;
va X, bao gdm tb hop bét ky trong sd cac t6 hop néu trong bang duéi day:

Téohop | X, X, X,
1 Ph | NHC(=O)R;; | H
2 Ph OC(ZO)RI 3 H
3 CH; | NHC(=O)R;; | H
4 CH;, | OC=O)R;; | H

trong d6 Ry; 1a Ci-Cyg alkyl, aryl duoc thé hoic khong dugc thé hoac C;-Cig
aralkyl, hodc -ORy,, trong d6 Ry4 12 C;-Cigalkyl, aryl dugc thé hoac khong dugc thé hodc
CI'C18 aralkyl.

Phuong 4n (ID)

Trong phuong 4n (ID), phitc chit nhan vong 16m pentaaza c6 cong thirc (I) c6 cong
thirc (IDR) hoac (IDs):

-28-



34713

—\ sy

R "y M
\H

H/ \H

N—&

o Qﬁ“ {3/ O!\”\&/ “

trong do:
M 12 Mn" hodc Mn™ ;

Ria, Rip, Ry, R3, Raa, Rup, Rs, Rg, R7a, Rp, Rs, Ro, Rioa, va Ry doc 14p 1a hydro,
metyl, etyl, hodc propyl;

Wi, W,, va W3 ddc 14p 1a halo hodc hydro;
mdi X, dbc 1ap 1a phenyl duoc thé hoiic khong duogc thé hoac -C(-X)(-X3)(-Xy);
mdi X, doc 14p 1a phenyl duoc thé hoac khong dugc thé, metyl, etyl, hodc propyl;

mdi X5 ddc 14p 13 hydro, hydroxyl, metyl, etyl, propyl, amino, -XsC(=O)R;3, trong
d6 X5 13 NH hoic O, va Ry3 1a C;-Cygalkyl, aryl duoc thé hoic khong duoc thé hoic C;-
Cigaralkyl, hoac -ORyy4, trong d6 R4 12 C;-Cyg alkyl, aryl dugc thé hodc khoéng dugce thé
hodc C;-C;g aralkyl, hodc cung véi Xy 1a (=0);

mbi X, ddc 1ap 12 hydro hodc cuing véi X5 1 (=0); va

cac lién két gitra kim loai chuyén tiép M (Mn** hoic Mn™) va c4c nguyén tir nito
trong vong 16n va cac lién két gitra kim loai chuyén tiép M va cac nguyén tir oxy ciia cac
phéi tir truc -OC(=0)X; 14 c4c lién két cong héa tri phdi tri.

Trong phuong 4n (ID), trong m6t nhém cac hop chit M 1a Mn*". Trong phuong an
(ID), trong mdt nhém cac hop chét khac M 13 Mn®*.

Trong phuong an (ID), va cac nhém dugc chira trong do, trong mot nhém cac hop

chit mdi R, 4, Rig, Raa, Rap, R7a, R7B, Riga, va Rigp 1a hydro. Trong phuong an (ID), va
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cac nhém duoc chira trong do, trong mot nhém cac hop chit mdi Ryp, Rua, Rup, R7a, Rop,
Rioa, va Rigp 12 hydro va Ry, 132 metyl. Trong phuong an (ID), va cac nhom dugc chira
trong d6, trong mot nhém cac hop chat mdi Ry, Rua, Rus, Ria, Rip, Riga, va Rygp 12
hydro va Rip 1a metyl. Trong phuong an (ID), va cac nhém dugc chua trong do, trong
mot nhém cac hop chit mdi Ry, Rip, Rup, R7a, Rioa, VA Riog 12 hydro va mdi Ry, va Rog
1a metyl. Trong phuong én (ID), va cdc nhom dugc chia trong do, trong mot nhdm cac

hop chit mbi Ry a, Rip, Rua, Ro, Rioa, va Ryop 12 hydro va mdi Ryg va Ry, 13 metyl.

Trong phuong 4n (ID), va cadc nhém dugc chira trong do, trong mot nhdm cac hop
chit X, 1a phenyl. Trong phuong an (ID), va cic nhém dugc chira trong d6, trong mot
nhém cac hop chit X, 1a -C(-Xp)(-X3)(-X4) va mbi X,, X3, va Xy, trong td hop, tuong ing
v6i td hop bét ky trong s cac t6 hop néu trong bang duéi day:

T6 hO’p Xz X3 X4
1 Ph H H
2 Ph OH H
3 Ph NH, H
4 Ph | =0 (X; va X, két hop)
5 Ph CH, H
6 CH, )3 H
7 CH, OH H
8 CH, NH, H
9 CH; | =0 (X5 va X, két hop)

Hon nfra, trong phuong én (ID), va cac nhom dugc chira trong dd, trong mot nhom
cac hop chat X, 1a C(-X)(-X3)(-Xy), va X3 1a -X5C(O)R 3, sao cho cac tb hop cia X,, X;
va X, bao gdm t hop bt ky trong sb cac td hop néu trong bang dudi day:

1 Ph NHC(=O)R1 3 H
2 Ph | OC(=O)R;, | H
3 CH3 M‘IC(=O)R1 3 H
4 CH, | OC=OR; | H

trong d6 R;; 1a Ci-Cyg alkyl, aryl dugc thé hoic khéng dugce thé hodc C;-Cig
aralkyl, hoac -ORy4, trong d6 Ry4 1a C;-C,galkyl, aryl dugc thé hoic khong dugc thé hoac
Cl-clg ara]kyl.

Phuong é4n (IE)

Trong phuong an (IE), phirc chit nhan vong 16n pentaaza c6 cong thic (I) cé cong
thirce (IEg1), (IEs1), (IEr2), (IEsz), (IErs), hodc (IEs;):
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trong do:

Mn 12 Mn*? hoac Mn*;
mdi X; doc 14p 1a phenyl dugc thé hodc khong dugce thé hoic -C(-X,)(-X3)(-Xy);

mdi X, doc 14p 13 hydro, hydroxyl, metyl, etyl, propyl, amino, -XsC(=0)R;3, trong
d6 X5 1a NH hodc O, va Ry; 1a Cy-Cygalkyl, aryl duoc thé hoic khong dugc thé hoac C;-
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Cg aralkyl, hodic -OR 4, trong d6 Ry 12 C;-Cy5 alkyl, aryl duoc thé hoac khéng dugc thé
hodc C;-Cyg aralkyl, hodc cung véi X, 1a (=0);

mdi X, doc l4p 14 hydro hoic cung véi X; 13 (=0); va

c4c lién két gitra mangan va cic nguyén tir nito trong vong 16n va cac lién két giita
mangan va cac nguyén tir oxy ctia cac phdi tir truc -OC(=0)X; 12 cac lién két cong héa tri
phdi tri.

Trong phuong an (IE), va cadc nhom dugc chira trong d6, trong mot nhom céac hop
chét X; 13 phenyl. Trong phuong 4n (IE), va cac nhém dugc chira trong dé, trong mot
nhém céc hop chét X; 13 -C(-X,)(-X5)(-X,) va mdi X, X3, va X4, & dang két hop, twong
g v6i td hop bat ky trong s cac t6 hop néu trong bang dudi day:

T6 hop X, X3 X4
1 Ph H H
2 Ph OH H
3 Ph NH, H
4 Ph | =0 (X; va X, két hop)
5 Ph CH; H
6 CH, H H
7 CH, OH H
8 CH, NH, H
9 CH; | =0 (X5 va X, két hop)

Hon nira, trong phuong an (IE), va cdc nhém duge chira trong do, trong mdt nhom
cac hop chét X; 13 C(-X,)(-X3)(-Xy), va X5 13 -XsC(O)Ry3, sao cho cac t6 hop cia X,, X3
va X, bao gbm td hop bét ki trong s6 cac td hop néu trong bang duéi day:

Tohop | X, X3 X,
1 Ph | NHC(=O)R;; | H
2 Ph OC(=O)Ry;; | H
3 CH; | NHC(=O)R;; | H
4 CH; | OC(=O)R;; | H

trong d6 Ry3 1a Ci-Cyg alkyl, aryl dugc thé hoic khéng dugc thé hodc C;-Cig
aralkyl, hodc -ORy4, trong d6 Ry4 13 C;-Cqgalkyl, aryl dugce thé hoic khong dugc thé hodc
Cl-Clg aralkyl.

Céac che pham liéu don vi va dugc pham

Nhu néu trén, theo khia canh thir hai sang ché @& cép dén ché pham liéu don vi va
duoc phim chira cic hop chit duoc mé ta & ddy, thuong cling véi chit mang hodc ta
duoc duoc dung, va tiry ¥ két hop véi mot hodc nhidu duge chit khac. Dugc pham chira

phirc chit nhan vong 16n pentaaza c6 cong thirc (I) (hodc phwong an bét ky trong s cac
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phuong 4n cia chiing hodc cac hop chét khac dugc mé ta & ddy, nhu hop chit bat ky
trong s6 cac hop chit néu trong bang I ctia phan vi du), thudng duge bio ché & dang liéu
duoc phim, tiry ¥ két hop véi chit mang, chat phu gia hoic ta duge duge dung. Theo mot
phuong 4n, vi du, dugc phim chira hop chét c6 cong thirc (I) (hodc phuong 4n bét ky
trong sd cac phuong 4n cia ching hodc cic hop chét khac duge mo ta & day, nhu hop
chat bat k¥ trong sb cac hop chit néu trong bang I ciia phin vi du) va chit mang hoic ta
duogc duge dung. Cac ché phim liéu don vi va dugc phdm theo sang ché c6 thé dugc sir
dung, vi du, dé diéu tri cac bénh tim mach khac nhau, bénh mach méau n3o, bénh ngoai
da, bénh x0 hoda, bénh duong da day rudt, bénh mién nhiém, bénh viém, bénh chuyén
héa, bénh than kinh, bénh lién quan dén mét, bénh phdi, bénh truyén nhidm, tén thuong
mo, va td hop cia ching. Cac bénh va tinh trang‘ bénh cu thé bao gdm chimg xo hoa,
bénh va tinh trang bénh viém (bao gém, vi du, bénh Viém rudt, bénh viém khép dang
thép, bénh hen, COPD, bénh viém tuy, vA bénh tuong tu), bénh viém da, bénh vay nén,
va bénh twong tu, cling nhu 13 d bao vé md chdng lai sy tén thwong do diéu tri bénh ung

thu gay ra hodc su phoi nhiém khac véi su buc xa, nhu duoc ban luin chi tiét dudi day.

Ché phim chira hop chét nay c6 thé & dang rin, ban rin, bot duge dong kho, hoic
cac dang lidu 1éng nhu, vi du, dang phun mu, vién nang, kem, nhii tuong, bot, gel/keo
dong, dang tiém,'thuéc xtrc, thubc md, bdt nhio, bot, xa phong, dung dich, dang xit,
thudc dan, hon dich, ché phdm giai phéng kéo dai, vién nén, cdn thude, miéng dan da, va
dang tuong tu, tot hon 14 & dang liéu don vi thich hop dé st dung don gian cac liéu chinh
x4c. Néu duge bao ché & dang lidu cb dinh, san phém ché phém hodc duoc phém nhu vy
t6t hon 1a sir dung cac hop chit trong khoang lidu nhit dinh. Do d6, theo mot s6 phuong
an, tuy thudc vao phuong thirc dung du dinh, ché phim c6 thé & dang rén, ban rin hodc
dang liéu 16ng, nhu, vi dy, dang tiém, vién nén, vién tron, vién nang giai phéng theo thoi
gian, cdn ngot, con thuéc, nhil trong, siro, dang 16ng, hdn dich, hoic dang twong tu, d6i
khi & dang liéu don vi va phi hop céc phuong phép bao ché thong thudng. Mit khac,
theo mot s6 phuong an, dang lidu ndy ciing c6 thé dugc st dung qua dudng tinh mach (ca
dang liéu ding mot 14n va dang truyén), trong mang bung, dudi da, khu trii, hodc trong
bép, hodc cac duong ding khac duge mé ta & day, tAt ca cac dang ding nay 1a da biét 1o

d6i v6i ngudi c6 hiéu biét trung binh trong linh vue duge hoc.

Theo mét phuong an cu thé, sang ché @& cap dén ché phim dang liu don vi chira

hop chét c6 cong thirc (I) (hoic phuong an bat ky trong sd cac phuong 4n ciia chiing hoic
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cac hop chit khac dugc mé ta & ddy, nhu hop chit bit ky trong sé cac hop chit néu trong
bang I ctia phan vi du) & dang liéu ding qua duong miéng nhu duge mé ta & day. Theo
mdt phuong 4n cu thé khac, sang ché dé cip dén ché pham dang liéu don vi chira hop
chét c¢6 cong thirc (I) (hodc phuong an bat ky trong s6 cac phuong 4n ciia ching hoidc cac
hop chit khac duoc mé ta & ddy, nhu hop chit bat ky trong sd cic hop chit néu trong

bang I clia phén vi du) & dang liéu ding ngoai dudng tiéu héa nhu dugc mé ta & ddy.

Déi véi ca ché,phém dang lidu ding qua dudng miéng va khong ding qua dudng
miéng, (cac) hop chét dugc md ta trén day (hodc phuong 4n bét ky trong sé cac phuong
4n cta ching hoic cc hop chét khac duoc mé ta & ddy, nhu hop chéit bat ky trong sb cac
hop chéit néu trong bang I cta phan vi du) c6 thé duoc phan tan trong chit mang duoc
dung trude khi cho dong vét ¢6 via s dung. Chat mang, ciing duoc biét dén trong linh
vuc k§ thuat nay 13 ta dugc, chit din, chit bd tro, chit phu gia, hodc chit pha lodng,
thuong 1a chét tro v& mat duoc hoc, tao ra sy déng nhét hodc hinh thirc thich hop cho ché
phim, va khéng 1am giam hiéu qua cua hop chit. Chat mang ndy thuong dwgc coi 13
“dugc dung hodc duoc 1y” néu né khong tao ra phan tmg bét loi khong chap nhén duoc,
phéan tmg di tng hodc phan Ung bét loi khac khi duge sir dung cho dong vat c6 vi, déc
biét 1a nguoi.

Viéc lua chon chat mang dugc dung cling s€, mot phﬁn tuy thudc vao vai tro cua
duong ding. Néi chung, ché phidm dugc mé ta & ddy c6 thé dugc bao ché theo dudng
dung bat ky mién 13 c6 hé tuén hoan méau qua dudng ding d6 va phi hop véi cac dudong
dung thanh phin thong thuong (vi du, hop chét). Vi du, dudng ding thich hop bao gom,
nhung khong chi gidi han ¢, dudng miéng, ngoai duong ti€u hoa (vi dy, tinh mach, trong
dong mach, dudi da, trong bép, trong mét, trong bao, trong cot séng, trong mang bung,
hoic trong xwong tc), dung khu tri (trong mili, qua da, trong khoang miéng, trong mit),
trong bang quang, ndi tiy mac, trong rudt, trong phdi, trong bach huyét, trong khoang,
trong am dao, trong truc trang, qua niéu dao, trong da, trong mit, trong tai, gian vu, tai
chd, trong khi quan, trong thuong tn, duéi da, ndi soi, qua niém mac, duéi ludi va ding
trong dudng rudt. Theo mét phuong an dic biét duoc wu tién, hop chit (hodc duoc phdm
hodc ché phim dang lidu don vi chia hop chét) (vi du, hop chit c6 cong thic (I) (hoic
phuong 4n bét ky trong sb cac phuong 4n cia chiing hodc cac hop chit khac duoc mo ta
& day, nhu hop chét bat ky trong sd cac hop chat va/hoidc cac ché phdm néu trong bang I

ctia phan vi du) dugc bao ché dé sir dung qua dudng miéng.
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Chét mang dugc dung dé st dung két hop v6i cac hop chit va cac ché phdm theo
sang ché 13 da biét 16 dbi voi ngudi c6 hidu biét trung binh trong linh vuc k§ thuat nay va
duoc chon dya vao mot sb yéu td: (cac) hop chit va (céc) chét cu thé duogc sir dung, va
ndéng d6 cia né/cta ching, dd én dinh va d6 sinh kha dung du dinh; d6 an toan; déi

trong, do tudi, khd nguoi va tinh trang chung; va dudng ding.

Cac thanh phén thich hop (vi du, chét mang va/hodc ta dugce) dugce st dung dé bao
ché céc dang liéu rin hoic ban rin nhu vién nén, vién nang gelatin, hodc gel/hdn dich c6
thé bao gdm, vi du, chit pha lodng (nhu nuéc, glyxerit, hoic hdn hop ctia ching, diu
ngd, dau dliu, diu huéng duong, diu rum, lactoza, dextroza, sucroza, manitol, sorbitol,
xenluloza, natri, sacarin, glucoza va/hoic glyxin); chat 1am tron (nhu silic oxit, talcum,
mudi canxi hodc magie clia nd, natri oleat, natri stearat, magie stearat, natri benzoat, natri
axetat, natri clorua va/hoic polyetylen glycol); chit két dinh (nhu magie nhom silicat, bot
nhdo tinh bot, gelatin, tragacan, metylxenluloza, natri carboxymetylxenluloza, magie
cacbonat, dudng ty nhién nhu glucoza hoic beta-lactoza, chat 1am ngot 14y tir ngd, gom
tr nhién va té)ng hop nhu acacia, tragacan hodc natri alginat, x&p va/hodc
polyvinylpyrolidon); chit giy r3 (nhu tinh bot, aga, metyl xenluloza, bentonit, gdm
xanthan, hoic hdn hop sui; chat hép thu, chit mau, chit diéu vi va/hoic chit 1am ngot; va
hén hop cta chung. Phuong phéap bao ché cac dang lidu rin va ban rin st dung duoc chit
va céc thanh phan khac da biét 15 trong linh vuc k¥ thuat nay. Vi du, ché pham & dang
16ng, ban ran hodc dang bdt nhao co thé dugc nap vao vién nang gelatin cung hodc vién
nang gelatin mém bang thiét bi nap thich hop. Theo cach khéac, ché phim nay ciing c6 thé
dugc ép dun, duogc xit, dugc tao hat hodc dugc phu lén trén co chét dé tao thanh bét, cdbm
hodc hat ma c6 thé duge bao nang tiép hodc dugc dap vién c6 hodc khong bd sung chét
héa ran hodc chat két dinh thich hop. Phuong phap nay ciing cho phép tao ra “hdn hop
duoc ngung tu,” “dung dich ran” hodc “hdn hop eutectic.” Céc phuong phap niy va
phuwong phap khac d& bao ché ché phdm ding qua duong miéng c6 thé dugc tim thiy
trong tai liéu, vi du, “Remington: The Science and Practice of Pharmacy,” 20™ ed. Ed.

A.R. Gennaro, 2000, Lippincott Williams & Wilkins.

Céc thanh phén thich hop (vi du, chit mang va/hoic ta dugc) duoc sir dung dé bao
ché cac dang lidu 16ng, vi du, bao gdm cac dung méi phan cuc, khong chira nuée duge
dung nhu dau, ruou, amit, este, ete, keton, hydrocacbon va hén hop ctia chiing, ciing nhu

14 nuée, dung dich nuwéec mudi (vi du, U.S.P. va dung dich déng truong natri clorua), dung
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dich dextroza (vi du, D5W), dung dich dién phan, hodc dung dich dugc dung chira nudc
khac bat ky. Theo cac phuong an dwoc wu tién nhit dinh, duoc phdm ndy & dang dung
dich chira nudc chira hop chét c6 cong thirc (I) (hodc phuong an bat ky trong sb cac
phwong 4n cia ching hodc cic hop chit khac dugc mé ta & ddy, nhu hop cht va/hoic
ché phim bét ky trong sé cac hop chét va/hoic ché pham néu trong bang I ciia phan vi
“du) va dung dich nuéc mubi (vi du, dung dich nudc mudi thong thudng, tic 13, dung dich
v6 tring chira 0,9% trong luong/thé tich NaCl trong nuéc). Theo cic phuong an nay va
cac phuong an khéc, vi du, t6t hon 13 dung dich nuéc mubi 13 dung dich nudce mué_i dugc
dém sinh 1y (t&c 13, dung dich nudc mudi duge dém). Chét dém c6 thé c6 kha nang dém
- thich hop dén d6 pH bing khoang pH 7-8,5, hoac khoang pH 7,8, hoic nim trong khoang
pH 7,3-8. Tét hon 13, chét dém nay 1a tro vé mit héa hoc va dugc dung va chép nhan
duoc vé mit sinh 1y. Cac dung dich dém du(rc 1§y lam vi du bac g61n dung dich dém dua
trén phosphat, dung dich dém dua trén cacbonat, dung dich dém duva trén tris, dung dich
dém dua trén axit amin (vi du, arginin, lysin, va cac axit amin tur nhién khac), va dung
dich dém dua trén xitrat. Dung dich dém cacbonat (nhu natri hodc canxi cacbonat hoic
dung dich dém bicacbonat) c6 thé dac biét hiru dung trong mét sé phuong 4n do dé dang
cung cép, kha ndng dém manh, va kha nang tuong thich. Mot chit dém dic biét duoc wu
tién 12‘1 natri bicacbonat. Theo mot phuong an dugc wu tién, vi du, ch4t mang duoc dung
bao gém dung dich nuéc mudi duge dém; tot hon 13 theo phwong 4n nay, dung dich nuéc

muoi dugce dé€m 1a dung dich nudc mudi duge d€m bicacbonat.

Theo mét phuong an cu thé, ché pham dang liéu don vi ding qua dudng miéng
chira hop chét (vi du, hop chét c6 cong thuc (I) (hoic phuong an bat ky trong sd cac
phwong 4n cia ching hoidc cac hop chit khac dugc mé ta & ddy, nhu hop chat va/hodc
ché phdm bat ky trong sb cac hop chit va/hodc ché pham néu trong bang I cia phan vi

du) con chira thém it nhét mot trong s6 cht hoat dong bé mit than dau.

Céc chit hoat dong bé mit wa chit béo va/hoic diu thich hop nhit dinh bao gdbm
mono-, di- va/hodc tri-glyxerit cua cac axit béo, nhu Imwitor 988 (glyxeryl mono-/di-
caprylat), Imwitor 742 (glyxeryl mono-di-caprylat/caprat), Imwitor 308 (glyxeryl mono-
caprylat), Imwitor 191 (glyxeryl mono-stearat), Softigen 701 (glyxeryl mono-/di-
ricinoleat), Capmul MCM (glyxeryl caprylat/caprat), Capmul MCM(L) (dang 16ng cua
Capmul MCM), Capmul GMO (glyxeryl mono-oleat), Capmul GDL (glyxeryl dilaurat),
‘Maisine (glyxeryl mono-linoleat), Peceol (glyxeryl mono-oleat), Myverol 18-92
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(monoglyxerit dugc chung cét tir ddu huéng duong) va Myverol 18-06 (monoglyxerit
duoc chung cit tr ddu ddu nanh duoc hydro héa), Precirol ATO 5 (glyxeryl
palmitostearat), Gelucire 39/01 (glyxerit ban téng hop, tirc 13, C12-18 mono-, di- va tri-
glyxerit) va Miglyol 812 N (hdn hop chira cac triglyxerit cia axit caprylic/capric); cac
este axetic, sucxinic, lactic, xitric va/hodc tartaric cia monoglyxerit va/hodc diglyxerit
cla axit béo, vi du, Myvacet 9-45 (monoglyxerit dugc axetyl héa chung ct), Miglyol
829 (caprylic/capric diglyxeryl sucxinat), Myverol SMG (mono/di-monoglyxerit dugc
sucxinyl hoéa), Imwitor 370 (glyxeryl stearat xitrat), Imwitor 375 (glyxeryl
monostearat/xitrat/lactat) va Crodatem T22 (este diaxetyl tartaric ciia monoglyxerit);
propylen glycol mono- va/hodc di-este cta axit béo, vi du, Lauroglycol (propylen glycol
monolaurat), Mirpyl (propylen glycol monomyristat), Captex 200 (propylen glycol
dicaprylat/dicaprat), Miglyol 840 (propylen giycol dicaprylat/dicaprat) va Neobee M-20
(propylen glycol dicaprylat/dicaprat); este polyglyxerol cua axit béo nhu Plurol oleique
(polyglyxeryl oleat), Caprol ET (axit béo két hop polyglyxeryl) va Drewpol 10.10.10
(polyglyxeryl oleat); diu thiu diu dugc etoxylat héa c6 ham lrong etoxylat thip
(HLB<10) nhu Etocas 5 (5 mol etylen oxit dwgc phén tng v6i 1 mol dau thdu dau) va
Sandoxylat 5 (5 mol etylen oxit phan tng v6i 1 mol dau thau diu; axit va este etoxylat
duoc tao ra bang phan tng giira etylen oxit vai axit béo hodc este glyxerol cua axit béo
(HLB<10) nhu Crodet 04 (axit polyoxyetylen (4) lauric), Cithrol 2MS (axit
polyoxyetylen (2) stearic), Marlosol 183 (axit polyoxyetylen (3) stearic) va Marlowetg
12DO (glyxeryl 12 EO dioleat); este sorbitan ctia axit béo, vi du, Span 20 (sorbitan
monolaurat), Crill 1 (sorbitan monolaurat) va Crill 4 (sorbitan mono-oleat); cac sén phim
chuyén héa este cia triglyxerit tir dau thuc vat tu nhién hoic dugc hydro hdéa va
polyalkylen polyol (HLB<10), vi du, Labrafil M1944CS (ddu hat mo duoc polyoxyetyl
héa), Labrafil M2125CS (d4u ngd dugc polyoxyetyl héa) va Gelucire 37/06 (dau dira
hydro héa dugc polyoxyetyl hda); rugu etyoxylat (HLB<10), vi du, Volpo N3 (oleyl ete
dugc polyoxyetyl hoa (3)), Brij 93 (oleyl ete dugc polyoxyetyl héa (2)), Marlowet LA4
(lauryl ete dugc polyoxyetyl hoa (4)); va pluronic, vi du, co-polyme cua polyoxyetylen-
polyoxypropylen va co-polyme khéi (HLB<10) vi du, Synperonic PE L42 (HLB=8) va
Synperonic PE L61 (HLB=3).

Theo mot phwong 4n cu thé khac, ché phdm dang liéu don vi ding qua dudng

miéng chira hop chit (vi du, hop chit cé cong thirc (I) (hoic phuong 4n bt ky trong sd
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cc phuong 4n ciia chiing hoic cic hop chit khac duoc mé ta & dy, nhu hop chit
va/hodc ché pham bét ky trong s6 cac hop chit va/hodic ché phdm néu trong bang I cla
phan vi du) con chira diu tiéu hoéa dugce (tirc 13, ddu c6 kha ning trai qua qua trinh loai
este hogc thity phan khi c6 mit lipaza tir tuyén tuy in vivo trong cac diéu kién sinh Iy
thong thudong). Dau tidu héa dugc co thé 13 cac trieste glyxerol cla axit béo cé mach
trung binh (C;-C;3) hodc mach dai (Cy4-Cy) v6i rugu mono-, di- hodc polyhydric ¢
trong hrong phén tir thdp (1én dén Cg). Cac vi du thich hop vé ddu tiéu héa dugc bao gbm,
vi du, dau thyuc vat (vi du, diu dau nanh, du hat rum, dau ngo, dau bliu, dau thiu dau,
dau hat bong, dau lac, diu hat hudéng duong, dau dira, dau co, diu hat nho, diu ly chua
den, ddu hoa anh thao, dau hat nho, diu mim lda mi, diu ving, diu bo, dau qua hanh,
dau lwu Iy, dau bac ha va dau hat mo) va dau dong vét (vi du, diu gan c4, diu c4 map va
dau chdn). Theo cac phuong an nhét dinh, ddu tiéu héa duoc 1a diu thuc vat, vi du, dau_
d4u nanh, diu hat rum, dau ngo, dau 6liu, dau thiu dau, diu hat bong, dau lac, dau hat
huéng duong, dau dira, diu co, du hat nho, diu hoa anh thao, dau hat nho, ddu maim lia
mi, dau ving, dau bo, dau qua hanh, dau luu ly, diu bac ha, diu hat mo, va hdn hop cua

ching.

Néu céc dugc phém tiém dugc su dung, tdt hon 12 céc duoc ph‘flm nay la vé trung.
Cac duoc phém tiém c6 thé duge 1am vo trung, vi du, béng cach loc qua mang loc giir lai
vi khudn hoic bang cich sir dung chit 1am vé tring & dang cac ché phdm rén vo tring ma
c6 thé dugc hoa tan hodc duge phan tan trong nudc vo tring hodc moéi truong ti€m vo
tring khic ngay trudc khi ding. Cac ché phim cé thé duoc tao ra, dugc bao ché, duoc
bao quan hoic duoc van chuyén trong d6 chira bat ky thich hop dé duy tri d6 v6 tring.
Do chira nay c6 thé di kém phuong tién dé phan phdi ché pham chtra nuée nhu, vi dy,
nap c6 thé xuyén qua hoic c6 thé g& bo. Céac ché phim c6 thé duoc phan phdi, vi du,
bang cach rat ra bing bom tiém hodc bang cach db ché phim truc tiép vao thiét bi (vi du,
bom tiém, ti truyén tinh mach (IV), hodc thiét bi) dé sit dung cho bénh nhan. Cac
phuong tién khic dé cung cip, bao ché, bao quan, vin chuyén, va phan phéi dugce phim
vo tring 14 d4 biét ddi v6i ngudi c6 hiéu biét trung binh trong linh vure k§ thuat nay.

Céc chit mang va ta dugc dugc dung dé sir dung trong dugc phdm va dang liéu
dugc md ta & ddy 1a da biét rd ddi v6i ngudi c6 hiéu biét trung binh trong linh vuc k§
thust nay, va dugc dé cdp trong tai liéu The Chemotherapy Source Book (Williams &
Wilkens Publishing), The Handbook of Pharmaceutical Excipients, (American
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Pharmaceutical Association, Washington, D.C., va The Pharmaceutical Society of Great
Britain, London, England, 1968), Modermn Pharmaceutics, (G. Banker et al., eds., 3d ed.)
(Marcel Dekker, Inc., New York, New York, 1995), The Pharmacological Basis of
Therapeutics, (Goodman & Gilman, McGraw Hill Publishing), Pharmaceutical Dosage
Forms, (H. Lieberman et al., eds.) (Marcel Dekker, Inc., New York, New York, 1980),
Remington’s Pharmaceutical Sciences (A. Gennaro, ed., 19th ed.) (Mack Publishing,
Easton, PA, 1995), The United States Pharmacopeia 24, The National Formulary 19,
(National Publishing, Philadelphia, PA, 2000), va A.J. Spiegel et al., Use of Nonaqueous
Solvents in Parenteral Products, Journal of Pharmaceutical Sciences, Vol. 52, No. 10, pp.
917-927 (1963).

Theo cac phuong an nhét dinh, dugc phém duoc st dung cho ddi tuong theo céc
phuong phap dugc md ta & day vé co ban chira hop chit c6 cong thirc (I) (hoic phuong
an bit ky trong sd cac phuong 4n cia ching hodc cac hop chét khac dugc md ta & day,
nhu hop chét bét ky trong s cac hop chat néu trong bang I ctia phan vi du) va chit mang
duoc dung. Theo cac phuong 4an khéac, duge phim chira hop chit, chit mang dugce dung,
va mot hodc nhiéu dugc chit hoic hop chét khac. Theo céac phuong 4n nay, dugc phém
duoc md ta & day 13 cac san phdm ma thu dugc nhd tron hodc két hop nhiéu hon mot hoat
chét va bao gém ca hon hop cb dinh va khéng ¢ dinh cua cac hoat chat. Hon hop cb dinh
13 hdn hop trong d6 cac hoat chit, vi du, hop chit va duoc chat khac hodc hop chét duoc
mo ta & ddy, duoc st dung cho bénh nhan dong thoi & dang don chit hodc don liéu. Céc
hén hop khéng cb dinh 13 cac hdn hop trong d6 cac hoat chit, vi du, hop chét va duoc
chat khac hodc hop chét, dugc sir dung cho ddi tuong ¢ dang chét riéng r& déng thot hodc
lién tiép ma khong bi gidi han khoang thoi gian xen k& cu thé, trong d6 viée sir dung nhu
vay thu dugc murc hiru hidu tir hai hop chét trong co thé ciia bénh nhan. Cach ding nay

ciing 4p dung cho liéu phép cdctai, vi du, sir dung ba hodc nhiéu hon ba hoat chét.

Ciing duoc bao gdm 1a cac ddng ché phdm ctia hop chit (vi du, hop chét c6 cong
thirc (I) (hoic phuong 4n bt ky trong sb cac phuong 4n cia ching hodc cac hop chat
khac duge md ta & ddy, nhu hop chét bét ky trong sd cac hop chat néu trong bang I cuia
phan vi du) va mét hodc nhidu duoc chit hodc hop chét khac cé thé sir dung cac k¥ thust
bao ché thong thuong ddi voi cac thanh phan nay mot cach riéng 1& hodc cac cach bao

ché khac, din dén sy trong thich va hidu qua khi két hop cac thanh phan khac nhau nay.
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Theo mét phuong 4n, hop chit via/hodc ché phim theo sang ché (bao gém hop
chét bét ky trong sb cac hop chit dugc mé ta & dy, nhu hop chit va/hodc ché phim bt
ki trong s& cac hop chit va/hoic ché phim nhu néu trong bang I ciia phin vi du) dugc
bao ché dé st dung qua dudong miéng va ché phim chira thanh phan hoic 16p giai phéng
tan trong rudt. Vi du, dang lidu ding qua dudong miéng c6 thé 13 vién nén bao tan trong
rudt, vién nén hodc vién nang da hat hodc da 16p; gelatin, gelatin mém hoic dang turong
duong cta chung; vinyl hodc polyvinyl axetat phtalat hodc dang twong duong cua ching;
ACRYL-EZE™, SURETERIC™, NUTRATERIC II®., PHTHALAVIN® (Colorcon, Inc.
Harleysville, Pa.); hydroxypropylmetylxenluloza (HPMC), HPMC loai d§ nhét cao, hodc
HPMC loai d6 nhdt siéu cao; polyvinylpyrolidon (PVP) hodc PVP-K90; xenluloza,
xenluloza vi tinh thé (MCC), metylxenluloza, hydroxy metylxenluloza, hydroxy propyl
metylxenluloza (HPMC), hodc etyl xenluloza; copolyme cua etyl acrylat,
poly(met)acrylat, vi du copolyme B clia axit metacrylic, metyl methacrylat va/hodc este
clia axit metacrylic v6i cdc nhém amoni bac bdn; EUDRAGIT® RL PO™: EUDRAGIT®
RL 100™ (Evonik Industries AG, Essen, Duc).

Theo mét phuong 4n khac, hop chit vi/hodic ché phdm theo sang ché (bao gdm
hop chét bat ky trong sé cac hop chit dugc mé ta & day, nhu hop chat va/hodc ché pham
bat ky trong s6 cac hop chit va/hodc ché phim néu trong bang I ctia phan vi du) duoc bao
ché @ sir dung qua dudng miéng va ché phidm chira chit bao hoic mit khac chira
xenluloza axetat phtalat, hydroxypropyl metylxenluloza phtalat, polyvinyl axetat phtalat,
hydroxypropyl metylxenluloza axetat sucxinat, xenlulbza axetat trimellitat,
hydroxypropyl metylxenluloza sucxinat, xenluloza axetat sucxinat, xenluloza axetat
hexahydrophtalat, xenluloza propionat phtalat, xenluloza axetat maleat, xenluloza axetat
butyrat, xenluloza axetat propionat, copolyme cua axit metylmetacrylic va metyl
metacrylat, copolyme ctiia metyl acrylat, metylmetacrylat va axit metacrylic, copolyme
cia metylvinyl ete va maleic anhydrit, copolyme etyl metyacrylat-metylmetacrylat-
clotrimetylamoni etyl acrylat, nhu tu nhién, zein, senlac, copal collophorium hodc
copolyme acrylic, hogc t6 hop hodc hdn hop bat ky clia chiing.

Theo cic phuong 4n khac, hop chit va/hoic ché phim theo sang ché (bao gdm
hop chit bit ky trong s cac hop chit dwoc mé ta & ddy, nhu hop chét va/hodc ché phim
bat ky trong s cac hop chét vi/hodc ché phdm néu trong bang I clia phan vi du) duoc bao

ché dé str dung qua dudong miéng va chira chit bao giai phéng kéo dai, va tiry ¥ chat bao
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gi4i phong kéo dai nay bao gbm sap duoc két hop véi glyxeryl monostearat, axit stearic,
axit palmitic, glyxeryl monopalmitat, rugu xetyl, senlac, zein, etylxenluloza, nhua
acrylic, xenluloza axetat hodc chit dan hdi silicon hoic t& hop hodc hdn hop bat ky cua

chung.
Phuong phap va chi dinh

Nhu néu trén, theo khia canh thir ba cac hop chit dugc mé ta 06 lién quan dén
cong thirc (I) (hodc phuong an bit ky trong sb cac phuong an cia ching hodc cac hop
chét khac dugc mé ta & day, nhu hop chit va/hodc ché pham bét ky trong sd cac hop chét
va/hoic ché phim néu trong bang I ciia phin vi du) c6 thé dugc st dung dé didu trj ton
thuong mé va/hoac nhiéu bénh va tinh trang bénh. Diéu tri bénh va tinh frang bénh (ké ca
md bi ton thuong) nhu dugc mé ta & ddy c6 thé thudng khong chi ¢6 lién quan dén viéc
{rc ché bénh & bénh nhin ma c6 trai qua hodc cé biéu hién bénh hoic triéu ching cia
bénh hodc tinh trang bénh (tirc 1a, 1am ngimg su phat trién thém cia bénh Vé/hééc triéu
ching bénh), ma con cai thi€n bénh hodc tinh trang bénh & bénh nhin ma c6 trdi qua hodc
¢4 biéu hién bénh hoic triéu chirng cua bénh hoac tinh trang bénh (tc 13, 1am dao nguoc
tinh trang bénh va/hodc triéu chiing bénh). Diéu tri bénh hoic tinh trang bénh & ngudi
bénh nhu dugc mo ta & day, vi du, tdn thuong mo do str dung liéu phap birc xa hoac liéu
phép hoa hoc, hoac phoi nhidm véi su biic xa, ciing ¢6 nghia 14 tic ché hoic phong ngira
tén thuong nay ¢ bénh nhan ma khong nhét thiét c6 trai qua hodc c6 biéu hién bénh hoic
tri¢u chirng ctia bénh hodc tinh trang bénh nay.

Céc phuong phép theo sang ché c6 thé duoc sir dung thuin lgi dé diéu tri (vi du,
{rc ché, cai thién, hoac lam giam nhe) nhiéu bénh hoic tinh trang bénh & nhiéu d6i tuong
(tirc 13, bénh nhén). D6i tugng nay cé thé 13, vi du, dong vat ¢6 va nhu bo, chim, chd,
ngua, méo, ciru, lon, hodc dong vat linh truéng (ké ca ngudi va dong vt linh truéng
khong phai ngudi). Dbi tuong ciing c6 thé bao gdm dong vét c6 vi quan trong do bi giy
nguy hiém, hoic quan trong vé mit kinh té, nhu dong vat nudi trén trang trai dé tiéu thu
cho nguoi, hodc dong vét quan trong v& mit x4 hoi dbi véi nguoi nhu dong vat dugc nudi
lam thu cung hodc trong vudn tha. Vi du vé cac dong vat niy bao gdm nhung khéng chi
giéi han &: meéo, ché, lon, ddng vét nhai lai hoic déng vit c6 méng gube nhur gia stc, thi
nuoi co sing, clru, huou cao cd, nai, dé, bo rimg, lac da hoic ngua. Theo mdt phuong 4n,
dbi tugng nay 1a 10, chim, ché, ngua, meo, ctru, lgn, hodc dong vat linh truéng khong
phai ngudi. Theo mét phuong an duge wu tién, ddi twong nay 1a dbi twong nguoi.
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Diéu tri tn thuong mé

Theo mdt phuong 4n cua khia canh thir ba cta sang ché, phuong phép duoc moé ta
& day dé diéu tri tén thuong mé do didu tri bénh ung thu (vi du, lidu phap bic xa hodc
liu phép hoéa hoc) dugc ap dung cho dbi tugng cin diéu tri. Theo mot phuong 4n khac,
phuong phap duge mé ta & ddy dé diéu tri ngudi bénh bi tén thuong md do phoi nhiém
v6i su bire xa. Do d6, theo cac phuong 4n khac ching han, phoi nhiém véi su buc xa theo
nhiéu phuong an c6 thé 12 phoi nhiém véi su biic xa mot cach tinh c&, phoi nhiém véi su
btric xa khdng c6 chu ¥, hodc phoi nhiém véi su birc xa mot cach c6 chi y. Nhu néu trén,
diéu tri tdn thuong mé nhu duge mé ta & day c6 thé bao gbém ca e ché (tic 13, phong
bénh) va cai thién tdn thuong mo bét ky ma co thé dat duoc khi xuét hién hodc khi hoat
dong. Noi chung; phuong phap nay bao gdm cho déi twong nay sir dung mot lugng hiru
hiéu dé diéu tri hop chit duoc mo ta & day (vi du, th chit c6 cong thic (I) (hoic ph&ong
4n bét ky trong sb cac phuong 4n cta ching hodc cac hop chat khac duoc mé ta & day,
nhu hop chét va/hoic ché phidm bét ki trong sé cac hop chit va/hodc ché phim néu trong

bang I ctia phén vi du).

Diéu tri tén thuong md do diéu tri bénh ung thu hodc phoi nhiém véi su birc xa
khac theo cac phuong phap duoc md ta & ddy bao gém st dung mot hrong hiru hiéu dé
didu tri hop chit duoc mé ta & day (vi du, hop chét c6 cong thirc (I) (hodc phuong 4n bat
k¥ trong sb cac phuong 4n ctia ching hoic cac hop chit khac duoc md ta & ddy, nhu hop
chat va/hoic ché phim bit ky trong sb cac hop chit va/hoic ché phim néu trong bang I
ctia phan vi du). Néi chung, khoang lugng hitu hiéu dé diéu tri c6 thé dugc sir dung, tiy
thudc vao hop chit duogc chon chéng han va d¢ an toan va hiéu qua cta no, loai, vi tri va

muc d9 ndng cta ton thuong mo, trong s6 cac yéu to khac.

N6i chung, theo cac khia canh vé thoi gian ciia viéc sit dung hop chét (vi du, hop
chit c6 cong thirc (I) (hodc phuong 4n bt ky trong s6 cac phuong an cia ching hoic cac
hop chit khac duoc mé ta & ddy, nhu hop chat va/hoic ché pham bét ky trong sd cac hop
chit va/hodc ché phdm néu trong bang I clia phan vi du) ¢ thé tiry thudce vao vi du, hop
chét cu thé, liéu phap xa tri, hodc liéu phap héa hoc dugc chon, hodc loai, ban chét,
va/hodc thoi gian phoi nhiém v6i su buc xa. Céac khia canh cin xem xét khac c6 thé bao
gém bénh hoic rbi loan duoc diéu tri va mic d6 ning cia bénh hoic r6i loan; hoat tinh
cua hop chét cu thé st dung; ché phém cu thé dugc st dung; do tubi, thé trong, tinh trang
strc khoe chung, gidi tinh va ché do an cta dbi twong; thoi gian s dung, dudng ding, va
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tbc d6 bai tiét cua hop chit cu thé dugc st dung; thoi gian diéu tri; duoc chit dugc si
dung két hop hodc ddng thoi véi hop chit cu thé dugce st dung; va cac yéu té tuong tu.
Theo cac phuong &n khéac, vi du, hop chét c6 thé duoc sir dung truédc, trong, va’hoic sau
khi st dung liéu phap diéu tri bénh ung thu (vi du, liéu phap birc xa hodc liéu phép héa
tri). Bang cach vi du khéc, theo nhidu phuong an khac hop chat nay c6 thé dugc st dung

trudc, trong khi, va/hodc sau khi phoi nhiém véi su bic xa.

Néu muon, liéu hiru hiéu co6 thé duogc chia thanh nhi€u li€u tuy theo cac muc dich
str dung; do do, ché pham li€u don c6 thé chira cac lugng nhu vay hodc udce s6 cia ching

de tao nén li€u nay.

Theo mdt phuong 4n, vi du, hop chit (vi du, hop chit c6 cong thirc (I) (hoic
phwong 4n bat ki trong sb cac phuong 4n cia ching hoic cac hop chat khac duoc mo ta
& day, nhu hop chit va/hoic ché phdm bt ky trong s6 cac hop chét va/hoic ché phim
néu trong bang I cia phin vi du) duoc st dung cho bénh nhan truée hoic dong thoi véi
li¢u phap diéu tri bénh ung thu. Theo mdt phuong an khéc, vi du, hop chét (vi du, hop
chat c6 cong thire (I) (hoic phuong an bat ky trong s6 cac phuong 4n ciia ching hoic cac
hop chét khac duoc mé ta & day, nhu hop chét va/hoic ché pham bat ky trong s6 cac hop
chét va/hodc ché phdm néu trong bang I caa phan vi du) dugc sit dung cho bénh nhén
trude, nhung khong sau, liéu phap diéu tri bénh ung thu. Cling theo mdt phuong &n khic,
hop chéit duoc sir dung cho bénh nhan it nhit 15 phit, 30 phiit, 45 phit, 60 phut, 90 phit,
180 phiit, 0,5 ngay, 1 ngdy, 3 ngdy, 5 ngiy, mot tudn, hai tudn, ba tudn, bén tuln, nam
tudn, sdu tuan, bay tudn, tAm tudn, chin tudn, mudi tudn, mudi mot tudn, mudi hai tuln,
hodc 1au hon, trudc liéu phap diéu tri bénh ung thu. Ciing theo cac phuong 4n khéc, vi du,
hop chat (vi du, hop chit c6 cong thirc (I) (hoic phuong 4n bét ky trong sb cac phuong 4n
ctia ching hodc cac hop chét khac duoc mé ta & day, nhu hop chét va/hoic ché phém bét
k¥ trong s cac hop chit va/hoic ché phim néu trong bang I cua phan vi du) duoc sir
dung cho bénh nhan sau li¢u phap diéu tri bénh ung thu; do do, vi du, hop chét c6 thé
dugc st dung 1én dén 15 phut, 30 phut, 45 phut, 60 phut, 90 phut, hodc 180 phut, 0,5
ngay, 1 ngay, 3 ngay, 5 ngay, mot tuln, hai tudn, ba tun, bén tudn, nim tuin, su tuén,
bay tuén, tam tudn, chin tudn, mudi tudn, mudi mot tudn, mudi hai tudn, hodc 1au hon,

sau khi diéu tri bénh ung thu.

Theo mot phuong 4n khéc, vi du, hop chét (vi du, hop chit c6 cong thic (I) (hodc
phwong 4n bt ky trong s cac phuong 4n ctia chiing hoic cac hop chét khac duoc mé ta
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& day, nhu hop chit va/hodc ché phdm bat ky trong sb cac hop chéit va/hodc ché phdm
néu trong bang I ctia phan vi du) dugc st dung cho bénh nhéan truéc hoic ddng thoi vai
khi phoi nhiém véi sy bic xa. Theo mot phuong &n khéc, vi du, hop chét (vi du, hop chét
c6 cong thirc (I) (hodc phuong 4n bt ky trong s6 cac phuong 4n cia chiing hodc cac hop
chét khéac dugc mé ta & day, nhu hop chét va/hoic ché phim bit ky trong sd cac hop chét
va/hodc ché pham néu trong bang I ciia phan vi du) duge sir dung cho bénh nhén trudc,
nhung khong sau khi, phoi nhiém véi su birc xa. Ciling theo mdt phuong an khéc, hop
chét (vi du, hop chit c6 cong thirc (I) (hodc phuong 4n bét ky trong sb cac phuong an cia
ching hodc cac hop chéit khac duge md ta & day, nhu hop chat va/hoic ché phim bat ky
trong sb cac hop chit va/hodc ché phim néu trong bang I ctia phan vi du) duoc st dung
cho bénh nhan it nhit 15 phat, 30 phat, 45 phut, 60 phut, 90 phut, 180 phut, 0.5 ngay, 1
ngay, 3 ngly, 5 ngly, mot tudn, hai tudn, ba tudn, bdn tudn, nim tuln, s4u tudn, bay tuln,
tam tudn, chin tudn, mudi tudn, mudi mot tudn, mudi hai tudn, hodc 1au hon, trude khi
phoi nhiém véi su buc xa. Ciing theo cac phuong an khéc, vi du, hop chét (vi du, hop
chit c¢6 cong thirc (I) (hodc phuong an bat ky trong sb cac phuong an ctia chiing hodc cac
hop chét khac duoc md ta & day, nhu hop chit va/hoic ché phdm bét ky trong s cac hop
chat va/hodc ché phim néu trong bang I clia phan vi du) duogc sir dung cho bénh nhan sau
khi phoi nhiém véi su buc xa; do d6, vi du, hop chét cé thé dugc st dung 1én dén 15
phut, 30 phut, 45 phut, 60 phut, 90 phut, hodc 180 phut, 0.5 ngay, 1 ngay, 3 ngay, 5 ngay,
mot tudn, hai tudn, ba tudn, bdn tudn, nim tuln, siu tudn, bay tudn, tAm tudn, chin tuln,
muoi tudn, mudi mot tudn, mudi hai tudn, hodc 14u hon, sau khi phoi nhiém véi su birc
xa. Theo mot phuong én, vi duy, diéu tri bénh ung thu bao gém str dung liéu phap buc xa;
vi du, phoi nhiém cha dinh véi su biac xa. Theo phuong 4n ndy, phuong phép nay tao ra
mdt phuwong phap hitu hiéu va an toan dé diéu tri tén thuong do xa tri va tic ché hoic cai
thién cac bénh ung thu ¢6 lién quan dén birc xa hodc tén thuong mo c6 lién quan dén bic
xa & bénh nhan can didu tri bang cach cho bénh nhan st dung mét luong hiru hiéu dé diéu
tri hop chit dugc mo ta & day (vi du, hop chit c6 cong thirc (I) (hodc phuong an bét ky
trong s6 cac phuong an cia ching hoic cac hop chét khac dugc mo ta & day, nhu hop
chat va/hoic ché pham bét ky trong sd cac hop chit va/hodc ché pham néu trong bang I

cta phan vi du).

Theo mdt phuong 4n khéc, phoi nhiém véi su birc xa 1a phoi nhiém tinh c& hodc

khéng chui dinh. Vi du, phoi nhiém véi su birc xa cé thé do nhiéu hoat dong thuong mai
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va khong thuong mai bao gdm, nhung khong chi gi6i han & cac hoat dong trong cac
nganh cong nghiép nhu dich vu va nang lugng, héa dau dauw/khi, héa hoc/nhua, kiém soét
su thong hoi tu dong (ché bién, hat thudc, V.V.), san xudt cong nghiép nang, doc hoc mobi
trudng va phuc hdi méi truong, sinh dugc, m¥§ phém/nuéc hoa, dugc hoc, van tai, Uing
ctru khén cép va thuc thi phap luét, hoat dong trong quin doi hodc khing bd, va hoat
dong tim kiém (vi du, tran hodc ro ri nguy hiém). Theo mét phurong 4n, vi dy, phoi nhidm
v6i su bic xa ¢6 thé do khai quat va/hodc lam sach nguyén liéu c6 hoat tinh phéng xa

trong khong khi, nudc ngam, nudc bé mat, tram tich va/hodc dat.

Theo cac phuong an khéc, nguén bitc xa c6 thé 1a nguén blc xa dién tir, ké ca buc
xa béng anh sang nhin théy hodc anh sang tir ngoai, hodc blrc xa hat nhén, ké ca birc xa
tia alpha, beta, gamma, hodc btrc xa vii tru. Cac loai tdn thuong c6 thé bao gém, nhung
khéng chi gigi han &, nhidu dang tén thuong da hodc niém mac khac nhau, nhu viém
niém mac miéng, viém thuc quan, va tén thuong tuong tu, ciing nhu 1a mét té bao bén
trong, xo hoa, hinh thanh nang, bénh than kinh va céc loai u lanh tinh va 4c tinh khac
nhau.

Diéu tri bénh va tinh trang bénh

Theo mot phwong 4n khac cia khia canh thir ba theo sang ché, phuong phép dugc
mo ta & ddy dé didu tri nhidu bénh v tinh trang bénh dugc didu bién boi peroxit & dbi
tugng can diéu tri. Nhu néu trén, diéu tri bénh va tinh trang bénh nhu dugc mob ta & day
c6 thé bao g@)m ca rc ché (trc 13, phong bénh) va cai thién bénh hoic tinh trang bénh nay.
Néi chung, phuong phap nay bao gdm cho dbi tugng st dung mot luong hiru hiéu dé didu
tri hop chét dugc mo ta & day (vi du, hop chit cé cong thic (I) (hodc phuong an bét ky
trong s cac phuong an cta ching hodc cac hop chat khic dugc md ta & ddy, nhu hop
chét va/hodc ché phim bit ky trong sb cac hop chit vi/hoic ché phim néu trong bang I

ctia phan vi du).

N6i chung, theo cac khia canh vé thoi gian ciia viée st dung hop chit c6 thé tuy
thudc vao, vi du, hop chét cu thé, hodc bénh hodc tinh trang bénh dugc diéu tri. C4c khia
canh cin xem xét khac c6 thé bao gém murc 4§ nang cua bénh hoic tinh trang bénh; hoat
tinh ctia hop chét cu thé dugc st dung; ché phém cu thé dugc sir dung; do tuéi, thé trong,
tinh trang sirc khoe chung, gidi tinh va ché d6 an cia ddi tuong; thoi gian sir dung, dudng

dung, tbc do bai tiét cua hop chét cu thé dugc st dung; thoi gian diéu tri; cac dugc chét
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dugc sir dung két hop hoidc déng thoi v6i hop chit cu thé dugc sir dung; va céc yéu td

tuong tu.

Néu muon, liéu hiru hiéu c6 thé duoc chia thanh nhiéu li€u tiy theo cac muc dich
dung; do do, cheé pham liéu don cé the chira cc lugng nay hodc ude sd cua ching dé tao
nén liéu.

Puong dung

Néi chung, hop chit dugc mo ta & diy (hodc duoc phim chira hop chit) (vi du,
hop chét c6 cong thire (I) (hodc phuong an bét ky trong sb cac phurong 4n ciia chiing hoic
c4c hop chét khac duge mé ta & ddy, nhu hop chit va/hodc ché phdm bét ky trong sb cac
hop chit va/hoic ché phém néu trong bang I cla ph?m vi du)) c6 thé duogc sir dung cho
d6i tuong (vi du, ngudi va cac dong vat c6 vi khic) duoc 1am thich tmg dé str dung qua
dudng miéng; ngac nhién 13, hop chét theo sang ché c6 do sinh kha dung 16n hon dang ké
khi ding qua dudng miéng so v6i cac chit twong ti khac, vi du cac chat twong tur bis-clo

“cta chung. Do d6, thuén loi 13, hop chit theo sang ché co thé ding qua nhiéu dudng ding
khAc nhau, bao gdm nhung khong chi gi6i han 6, dudng miéng, ngoai dudng tiéu héa (vi
dy, trong tinh mach, trong déng mach, dudi da, trong bip, trong mét, trong bao, trong cot
sbéng, trong mang bung, hodc trong xwong wc), dung khu tri (trong mili, qua da, trong
khoang miéng, trong mit), trong bang quang, ndi tity mac, trong rudt, trong phdi, trong
bach huyét, trong khoang, trong 4m dao, trong truc trang, qua ni¢u dao, trong da, trong
mit, trong tai, gian vi, tai chd, trong khi quan, trong thuong tén, dudi da, ndi soi, qua
niém mac, dudi ludi va dung trong rudt. Theo mdt phuong an, hop chit dugce dua vao co
thé bénh nhan bing cach ding qua dudng miéng. Theo mdt phuong 4n khac, hop chit
dugce dua vao co thé bénh nhan béng cach tiém, bao gdm tiém tinh mach, tiém duéi da,
tiém bép, tiém trong mang bung, tiém trong dong mach, va tiém trong da. Theo cach khac
hoic ngoai ra, hop chit duoc mé ta & day (hodc dugc phdm chira hop chat) dugc md ta &
day co6 thé duoc st dung cho dbi twong biang cach ding khu trii (nhu bing miéng dan (vi
du, miéng dan qua da), thube bot, thudc xirc, thuéc m& hodc thubc nhod giot dugc dung
1én da), trong khoang miéng, hoic ding bang cach xdng hit, & dang thudc xit miéng hoic
miii. Hop chét dugc md ta & ddy (hodc duoc pham chira hop chit) ciing ¢ thé duge sir
dung cho ngudi va cac dong vat cd vi khac trong truc trang hodc trong &m dao. Theo mot
phuong 4n, hop chét (hodc duge phdm hoic ché phdm dang liéu don vi chira hop chat)
dugc st dung cho ddi tuong qua dudng miéng. Theo mot phwong 4n khéc, hop chét (hoic
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duoc phém hodc ché phém dang liéu don vi chtra hop chét) dugc stir dung cho ddi tuong
ngoai dudng tiéu héa. N6i chung can hiéu ring ding ngoai dudng tiéu héa duoc ding dé
chi cac cach ding bao gdm ding trong tinh mach, trong bap, trong mang bung, duéi da

va trong khép.

Theo mot sb phuong 4n, ding qua duong miéng 1a phuong phap ding duoc wu
tién ddi v6i cac hop chit theo sang ché (vi du, hop chit c6 cong thirc (I) (hodc phuong an
bét ky trong s6 cac phuong 4n ciia ching hoic cac hop chét khac duge mo ta & ddy, nhu
hop chit va/hodc ché phim bét ky trong sé cac hop chit va/hodc ché phdm néu trong
bang I ctia phan vi du)).

Duoc chat khéc

Nhu néu trén, phuong phap va duoc phim duoc mé ta trén ddy chira hop chét c6
thé bao g@)m thém sir dung mdt hodc nhiéu duoc chit hodc hoat chit. Trong khi hgp chét
duoc mo ta & day co thé duoc st dung & dang dugc chat duy nhét, thi ching ciing ¢6 thé
dugc st dung két hop véi mét hodc nhiéu hop chét theo sang ché hodc cac chét khac.
Néu duoc st dung & dang két hop, chit didu tri ¢ thé duoc bao ché dudi dang cac ché

phim riéng biét dugc st dung cing lac hodc sir dung lién tiép & cac thoi didm khac nhau
| (vi du, mot hodc vai gid hodc ngay sau do), hodc cac chét diéu tri ¢ thé dugc bao ché
- dudi dang ché phim don. Do d6, sang ché dugc du dinh 13 bao gdm ca viée str dung mdi
chét theo cach lién tiép trong phéc dd ma s& dem lai cac tac dung c6 loi khi Kkét hop dugc
chat, va ciing duoc du dinh 13 bao gbém c viéc dong st dung cac chit nay theo cach vé co
ban 14 ddng thoi, nhu trong mdt vién nang cé ty 1& cac hoat chat nay cb dinh hoic trong

nhiéu vién nang riéng biét cho moi chat.
Kit/vat pham san xuat

Dé st dung trong cac tmg dung diéu tri dugc mé ta & ddy, kit va vat phim san xuat
cling dugc mo ta. Kit ndy céd thé bao g@)m chét mang, bao goi, hodc dd chua tic 1a duge
chia thanh ngédn dé nhan mot hoic nhiéu dd chtra nhu lo, 6ng, va dd chira tuong tu, mdi
trong sb (cac) dd chira nay chira mot trong sb cac thanh phan riéng biét dwoc sir dung
trong phuong phap dugc mo ta & day (nhu, vi du, hop chit c6 cong thirc (I) (hoic phuong
4n bit ky trong sd cac phuong an cia ching dugc md ta & ddy), chat mang dugc dung,

hodc hoat chit hodc dugc chét khac, mot minh hoac Kkét hop). Céc dd chua thich hop bao
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gom, vi duy, chai, lo, bom tiém, va dng thit nghiém. Cac do chira nay c6 thé dugc lam tir

nhiéu loai nguyén liéu khéc nhau nhu thiy tinh hodc nhuya.

Céhc ché phém chtra mot hodc nhiéu hop chit dugc dé cap & day (vi du, hgp chét
c¢6 cong thirc (I) (hodc phuong an bat ky trong s cac phuong an ctia ching hoic cac hop
chét khac dugc mé ta & day, nhu hop chit va/hodc ché phim bét ky trong s cac hop chét
va/hoic ché phdm néu trong bang I ciia phan vi du) dwoc bao ché trong chit mang twong
thich v& mat duoc hoc cling c6 thé duogc bao ché, duoc dung trong dd chura thich hop, va

duoc dan nhin dé diéu tri tinh trang bénh dugc chi dinh.

Theo mét phuong 4n, vat phdm san xuit bao gbm nguyén liéu bao géi va dugc
chira trong nguyén lidu bao géi niy 1 ché phdm ding qua dudng miéng dé didu tri bénh
hoic tinh trang bénh dé bao vé mo khai sy ton thuong do phoi nhiém véi lidu phap diéu
tri bénh ung thu hoic & bénh nhan cin didu tri, chira hop chit c6 cong thirc (I) (hodc
phuong 4n bét ky trong sb cac phuong 4n cta ching hodc cac hop chét khac duroc md ta
& day, nhu hop chét va/hodc ché phim bét ky trong sd cac hop chit va/hodc ché phim
néu trong bang I cia phan vi du). Theo phuong an nay, ché phdm ding ngoai dudng tiéu
héa bao gdbm ché phdm dang liéu don vi nhu dugc mé ta & day, va nguyén liéu bao gbi
bao gbm nhin hodic huéng dan st dung lidu qua dudng miéng cho bénh nhan. Vi du, ché
phim ding qua dudong miéng c6 thé & dang vién nén, vién tron, vién nang, hoic gel hodc

dang hdn dich va duoc chira trong 1o hodc dd chira thich hop.

Theo mét phuong 4n khac, vat phim san xudt bao gdm nguyén liéu bao goi va
duoc chira trong nguyén liéu bao géi ndy 13 ché phdm ding ngoai dudng tiéu hoa dé diéu
tri bénh hodc tinh trang bénh dé bao vé mé khoi s tén thuong do phoi nhiém véi lidu
phap diéu tri bénh ung thu hodc & bénh nhén can diéu tri, chira hop chét cé cong thirc (I)
(hoic phuong 4n bét ky trong s6 cac phuong 4n cia ching hodc cac hop chit khac duoc
md ta & day, nhu hop chit va/hodc ché phim bt ki trong sb cac hop chat va/hodc ché
phdm néu trong bang I ciia phan vi du). Theo phuong an nay, ché phim dung ngoai
dudng tiéu hoa bao gdm ché phim dang lidu don vi nhu dugc mé ta & dy, va nguyén
lidu bao g6i bao gdbm nhin hodc hudng din st dung liéu ngoai dudng tiéu héa cho bénh
nhan. Vi dy, ché phdm ding ngoai duong tiéu héa c6 thé & dang dung dich va duge dung

trong lo hodc dd chira thich hop.
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Sang ché duoc md ta chi tiét, trong d6 cac cai bién va cac thay ddi c6 thé dugc tién
hanh ma khéng ndm ngoai pham vi clia sang ché dugc xac dinh trong yéu cau bao ho di
kém. Hon nifa, can hi€u rang toan bd cac vi du trong phan mo ta sdng ché duge dé cép la

cac vi du khong 1am gi6i han.
Vi du thuwre hi€n sang che

Céac vi du kh@ng gi6i han dudi day dugc dé cip dé minh hoa thém sing ché.
Ngudi cé hiéu biét trung binh trong linh vuc k§ thuat nay cin hiéu ring cac k¥ thuat duoc
m0 ta trong cac vi du nay 1 theo cac phuong phap tidu biéu, cac tic gia sang ché di nhan
thdy chtrc nang tét khi thuc hién sang ché, va do d6 c6 thé dugc coi 1a déng gop cho cac
vi du vé cac phuong thirc thuc hién sang ché. Tuy nhién, nguoi ¢6 hiéu biét trung binh
trong linh vuc k§ thuét nay dya trén phdn mé ta cta sang ché c6 thé hiéu rang nhidu thay
d6i c6 thé duoc tién hanh trong cac phuong 4n cu thé duge md ta va van thu duge két qua
gidng hodc twong tw ma kh(“)ng. nim ngoai pham vi ciia sang ché.

Vidul:
Gi6i thiéu

Céc hop chét dugc sang loc d6 sinh kha dung qua dudng miéng bing cach tiém
cac tién duoc chét duoc bao ché truc tiép vao trong ta trang (dung trong ta trang hoic id)
clia cac dbi tuong thir nghiém 13 lon nhé, do d6 tranh duoc maéi truong axit cia da day va
nhd d6 loai trir duge cac két qua vé do sinh kha dung ding qua dudng miéng sai léch

“tiém 4n c6 thé nay sinh khi thay dbi dugc chét thir nghiém trong méi trudng axit cia da
day.

Lon nhé Gottingen duoc chon 1am loai miu thir nghiém dé danh gid do sinh kha
dung qua dudng miéng vi 1) da biét 18 rang lon nhé (va lon néi chung) cé su tuong tur
sinh 1y va dugc hoc cia rudt ngudi, cu thé 13 vé mic hip thu dugc chét' va 2) cac nghién
ctru trude d6 trén lon nhd Gottingen st dung GC4403 (chit ddng phan dbi anh cua
GC4419) d3 cho thdy rang d6 sinh kha dung qua duong miéng phu hop véi thir nghiém

lam sang trong cac nghién ctru trén nguoi.

Cac nghién ctru dugc tién hanh tai Xenometrics LLC (Stillwell, KS) va dd sinh
kha dung id dugc x4c dinh bang cach sir dung cac phirc chit dan xuét phdi tir truc khac
nhau cia GC4419, GC4444, GC4403 va GC4401. Trong mbi truomg hop cac hop chét
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gbc (GC4419, GC4403, GC4444, va GC4401) véi cac phéi tir truc clo ctia ching dugc sir
dung bing dudng trong tinh mach (iv) 1am dbi chirng dé tinh toan do sinh kha dung 100%
nhu duge do bang AUC.4 ¢iv (dién tich duéi duong cong tir 0 dén 24 gid (ng-hr/mL)).
Tinh toan % do sinh kha dung qua dudng miéng ctia ché phim chira hop chét duoc sir
dung id can tinh toadn AUC 04 ¢io thong qua dudng dung nay so voi AUCyy4 gy thong
qua dudng ding iv. Cong thirc du6i day dugc sir dung dé tinh toan % d6 sinh kha dung

qua dudng miéng thong qua mirc hip thu phirc chat ctia dugc chat thir nghiém & rudt:

% D0 sinh kha dung qua duong miéng = AUC)>04 gy (id) X (1/iéu (mg/kg)) +
AUC 524 g5 (iv)*

*Trong d6 liéu iv 13 1mg dirqc chat thir nghiém mdi kilogam thé trong ciia lon
nho, va lidu duoc sir dung id 14 10mg duoc chat thir nghiém mdi kg thé trong cia lon
nho.

Toan bd cac co s& cua Xenometrics dugc cong nhan hoan toan bdi hi€p héi danh
gi4 va cAp phép cho dong vat thi nghiém (Association for Assessment & Accreditation of
Laboratory Animal-AAALAC). Toan bd céac thir nghiém va quy trinh chdm s6c dong vt
duoc tién hanh theo huéng din nghiém ngit dugc thiét 14p va duge quy dinh bsi Gy ban

st dung va chdm s6c dong vat cda Xenometric.
Céc phuong phap

Céc con lon nhé duc Gottingen (4-5 thang tudi, 9-12kg thé trong) dwoc mua tir
Marshall BioResources va dugc nht & Xenometrics. Sau it nhat 14 ngay thich nghi véi
moi truomg, mdi con duoc dit bng thong ta trang (id) nho phau thuit bung bang cach giy
mé thich hop. Piu xa dugc ngoai hién bang dng ndi ngoai c6 thé tiép can tai st dung
duoc (xem phin mo ta chi tiét phiu thuat dudi day). Trong giai doan phuc hdi it nhat hai
tuan, hang ngdy cac con lon nhé dugc cho 1am quen véi cac quy trinh thir nghiém, #éc I,
dung liéu id va 14y mau. D4i véi mdi thir nghiém, mdi con lon nhd nhan mét duge chat
thir nghiém dugc hoa tan hodc duoc tao hon dich trong chét dan t4 dugc. Cac con lon nho
khong cin gidi han lidu dung. T4t ca cac thir nghiém ding liéu dugc tién hanh trén cac
con lon bi b déi. Thitc 3n duge thu hdi khéi lon 16 gid trude khi dung lidu. Lon nhé
duoc cho tiép can vé6i nude tuy thich. Cac con lon nhé da dung lidu duge cho tiép can véi
thirc 3n 6 gid sau khi ding lidu. Hop chét thir nghiém duoc sir dung & lidu 10mg/kg dugc
chét gbc trong 0,1mL/kg chit dan (vi du, 1,5mL trén 15kg lon nhd) & dang tiém mot 1an
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(~ 1 phut) thong qua éng théng id. Luong thuc t& cia dugc chat thir nghiém duogc st
dung khac nhau tiy theo trong luong ché phim cia tién duoc chit. Mot thé tich tuong
duong cia chét din ta duoc duoc sir dung dé 1am sach 6ng thong sau khi sir dung duoc
chét thir nghiém. Khoang 6 gid sau d6, dau ngd dugc sit dung dé 1am sach éng thong. Sau
gin 24 git sau khi ding lidu, éng thong dugc 1am sach biang dung dich nudc mudi vo
trung va dugc bit kin. O céc thoi diém sau d6 0,25, 0,5, 1, 2, 4, 8, 24 va 48 gi& sau khi
tiém, cic mau méu c6 dung tich 2mL duoc 14y bang cach chich tinh mach so (6ng 14y
méu chan khéng chira natri heparin ¢é dung tich 4mL, kim tiém 20g 1,5”) sau khi lau bé
mit da bang etanol. Lon nhé dugc dit trong bang deo ¢ vi trf ndm nghiéng ma khong gay
mé dé 14y cac miu méu. Lon nhé chwa timg duge sir dung qua mot 1an mdi 7 ngay thir
nghiém. C4c miu méau dugc gifr trén da cho dén khi dugc xtr ly dé 14y huyét twong. Cac
mau méau duoc ly tim & tbc d6 1200xg trong mudi phit & nhiét do 4°C va cac miu huyét
twong dugc chuyén sang cac dng ciy c6 96 15, duoc bit kin va duoc bao quan & nhiét do -
20°C cho dén khi dugc van chuyén trén da khod dén phong thi nghiém phan tich dugc sir
dung dé do ndng dd duoc chit trong huyét twong. Nong d6 cia phirc chit nhan vong 16n
pentaaza mangan gbc (doc 14p v6i ché phdm cta cac phéi tir truc) duge do trong huyét
tuong bang cach sir dung phuong phap HPLC/MS/MS d3 duge cong nhén ma tuyén tinh
& ndng d6 nam trong khoang tir 50ng/mL dén 20.000ng/mL.

Quy trinh phiu thuit Xenometrics dé dit dng thong ta trang c6 cdng & lon: Chuin
bi hé thir nghiém dé phiu thuat.

Chudn bi dong vét

Céc con lon dugc dé déi qua dém truée khi phiu thuat va dugc didu tri so bo va
duoc cam tmg bénh theo biéu db lidu ding va duoc phdm di kém. Ong khi quan dugc dat
vao va duy trl giy mé chung bang isofluran duogc phan phéi trong oxy théng qua binh bay
hoi chinh x4c va mach gdy mé tai ho hdp. LRS (dung dich Lactat-Ringer - Lactate-
Ringers solution) v6i luong gin 100mL mdi gid dugce dua vao qua dng théng ngoai vi
trong qué trinh phiu thuat. Qua trinh phiu thuit duoc tién hanh trong mdt phong phau
thut d3 chon va cac k¥ thuat vo tring duoc tudn thi trong subt qué trinh phiu thuat.

Pit cong tiép can mach (VAP)

Viung trén cda nguc phai dugce cao va dugc lam sach b?ing dung dich va dung dich

lam sach chlorhexidin.
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Thu thuat mé bung bang mét dudong rach & gitra duoc tién hanh véi ta trang duge
tach ra va duogc dat 6ng thong theo mé ta néu dudi diy va duoc ngoai hién & vi tri doc
nguc. Sau d6, éng thong ngoai hién duoc gin vé6i cdng tiép can riéng (VAP) va dugc ciy
duéi da bang cach khau khong hip thu thich hop. Puong rach cdng dwoc khau thich hop
dam bao viéc loai bé khong gian chét va da dugc khau bing cach khau hép thu. Lép
mang bung va 16p co clia thi thuit mé bung s& dugc khau hép thu véi ¢& thich hop theo
kidu ngit quing. Cac md dudi da s& duoc khau hép thu. Da dugc khau bing cach khau
dudi biéu bi hip thu.

Dit cong tiép cAn mach (VAP) trong t4 trang

Mot ving trén mat bung dugce cao va dugc 1am sach bﬁng dung dich va dung dich

lam sach chlorhexidin.

Ong thong c6 van x4 khi v6i dia Dacron ¢6 dudng kinh 5mm duoc gin vao & vi tri
cach lecm so véi dau (Access Technologies, Chicago IL) duoc st dung dé& dat vao ta
trang. Ong thong c6 van xa khi dugc ria truée khi dit @& dam bao van xa khi thong va
hoat dong thich hop. T4 trang dugc bd tri va vi tri dé dat 6ng duogc tach ra (tuc 1a, cach
chd udn cong ta trang phia dau 13 5-8cm). O vi tri ndy, kim khau mii tGi Prolene 4-0
dugc dit 1én bé mat niém mac va rudt dugc xuyén bang kim 18g & gifta duémg khau miii
tii. Sau d6 kim duoc bo ra va duoc thay thé bang dng ndi nhi ra 16g dé mé rong thém vi
trf luén nay. Ong ndi nhti ra sau d6 dugc bé ra va diu van xa khi duge dit vao gbe Kkhuyét
rudt cho dén khi dia Dacron dugc rira véi bé mit niém mac. Dau nay dugc gilr chit bf?lng
cach khau miii i va budc vao mot chd. Pia nay duoc gitr chit mot chd st dung 7-8 miii
khau 4-0 Prolene cach quing Ién bé mat niém mac. Mot vong nho dugc tao ra va than
6ng thong (cach dia xép xi 5-6cm) dugc giit chit vao niém mac biang cach sir dung k¥

thuat tao dudng khau Weitzel.

Luu y: Ky thuit tao dudng khau Weitzel dugc thuc hién bang cach dit than éng
thong doc rudt véi phia dau hudng vé phia chd cong t trang. 4-6 mili khau 5-0 Prolene
riéng biét dugc khau cach nhau gin 0,5cm dé tao thanh “duong khau.” Puong khau nay
dugc tao ra bang cach khau mbi miii khau vao bé mit niém mac bén ngoai 6ng thong va
sau d6 khau dau tu do véi bé mat niém mac trén mat con lai cia 6ng thong nhim déo bao
rﬁng viéc khau con lai trén dau cia 6ng thong. Néu céc miii khau riéng r€ dugc kéo chat

ching s€ kéo niém mac qua ong thong tao thanh “duong khau.”
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Sau khi hoan tit k¥ thuat tao dudng khau Weitzel tién hanh rach ngén (2-3mm)
trén mang bung dudi xuong sudn gan lcm & phia bén phai ciia con vat va éng thong
dugc ngoai hién véi vi tri céng béng cach sir dung mot dui choc. Tién hanh rach trén phia
bén lung phan nguc phai va mot thi dugce tao dé chip nhan cbng. Sau d6 éng thong dugc
dich chuyén vao tai bang mot dui choc va dugc gin vio cong sau d6. Cong duoc giit chit
vao hé co bén dudi béng miii khau s¢i don khong hép thu dugc dinh ¢& thich hop va co,
bing, va da dugc lam sat lai nhau theo cach thich hop. Céng duogc rira br?mg dung dich
nude mudi. Bung duge khiu bang mili khau soi don khong hép thy thich hop theo kiéu
khau cach quing. Bing duoc 1am kin riéng bing miii khau khong hép thu thich hop theo
kiéu khau thich hop. Da dugce khau theo céch thich hop béng cach khau hodc kep thich
hop. Trong qua trinh hdi phuc sau gdy mé céc con vat duge kiém tra sy tr& lai chic ning
sinh 1y binh thudng.

Céc vi trf rach dugc kiém tra hing hang trong t6i thiéu 14 ngdy. Cac khéang sinh
duoc st dung néu cin. Céc con vat khong dugc dé 16ng trong t6i thidu 14 ngay sau phiu

thuat.
Duy tri hé théng

Céc cbng duoc tiép can bang cach st dung k§ thuit vo tring. Phén 16ng trén céng
duoc cao néu can. [t nhit ba 14n rira sach khac nhau béng dung dich va dung dich rira
chlorhexidin duge st dung trude khi tiép can cong thong qua kim tiém duge chi dinh
Huber. Céng t4 trang dugc rira bang dung dich rira thich hgp nhu dung dich nuéce mudi

hodc nudc vo trung sau khi dung liéu.
Thir nghiém
Bao ché cac ché pham dung liéu

Céc dau duoc st dung dé bao ché cac dung dich ding lidu dugc st dung nhu dugc
cip tr cac ngudn trén thi truong. Capmul MCM (NF) 13 mot hén hop gém
mono/diglyxerit cua axit caprylic/capric va dugc cung cép boi ABITEC Corporation,
Janesville, WI. Miglyol 812 N 12 mot hdn hop cua triglyxerit axit caprylic/capric va dugc
cung cép bdi Cremer Oleo Division, Eatontown, NJ. Labrafil M 2125 CS (NF) duogc xac
dinh v& mit héa hoc 13 linoleoyl polyoxyl-6 glyxerit NF va dugc cung cép boi Gattefosse,
SAINT-PRIEST Cedex, Phap. Peceol dugc xac dinh vé& mat héa hoc 13 monoglyxerit,
glyxeryl monooleat NF, va dugc cung cip boi Gattefosse, SAINT-PRIEST Cedex,. Phap.
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Maisine 35-1 dugc xac dinh vé& mit hoa hoc 13 monoglyxerit glyxeryl monolinoleat (NF)
va duoc cung cip boi Gattefosse, SAINT-PRIEST Cedex, Phép. Labrasol (NF) dugc xé4c
dinh v& mit hoa hoc 13 caprylocaproyl polyoxyl-8 glyxerit NF va dugc cung cap boi
Gattefosse, SAINT-PRIEST Cedex, Phap. Labrafil M 1944 CS duogc x4c dinh v& mit hoa
hoc 13 oleoyl polyoxyl-6 glyxerit (NF), va sin c6 tir Gattefosse, SAINT-PRIEST Cedex,
Phap. Cac dung dich dung liéu déu dugc bao ché bang cach sir dung can phén tich bén vi
tr bing cach cén tit ca cac thanh phan ctia mdi ché phdm sao cho 10% trong lugng cua
mdi ché phdm chira dugc chét thir nghiém va 90% trong luong dau dugc st dung cho ché

phim ds.
Phuong phap phéan tich sinh hoc

Phuong phép phén tich sinh hoc dugc st dung dé dinh lugng chu tric phéi tir nhan
vong 16n Mn(II) gdc trong huyét twong sir dung HPLC va phét hién bang MS/MS va
kiém tra su c6 mat cua phirc chit monocation [monoformatoMn(vong 16n pentaaza)]+.
Toan bo céc 1an do mau phéan tich sinh hoc dugc tién hanh tai ABC Laboratories st dung
phuong phép phén tich sinh hoc ctua Galera dugc kiém nhén tai ABC 1a phﬁcng phép
ABC s 81201-MI-02, phuong phép ndy tuwong tw v6i phuong phap dugc md ta trong
patent M sd 8,444,856 clia Slomczynska va cac ddng tac gia, tai lidu nay dugc dua vio

day béng cAch vién dan toan bd.
Céc quy trinh tong hop

Toan bd cac chit phan tmg dwoc ding dé téng hop cac hop chét dugc mo ta & day
dugc mua tir Sigma-Aldrich va dugce st dung ma khong can tinh ché thém trir khi c¢6 quy
dinh khic. Toan bd cac phan tich nguyén td dugc thuc hién va duoc bio cdo bai

Galbraith Laboratories, Inc. in Knoxville, TN.

Céac phtc chét diclo c6 nhin vong 16n pentaaza Mn(Il) gbc, nhu GC4419,
GC4401, GC4444, va GC4403 (c4c cAu truc duoc thé hién dudi ddy) dugc tong hop bing
cach st dung cac quy trinh tham khéo. Péi véi GC4403, R,R-diaminoxyclohexan khong
d6i xtmg duoc st dung 1am nguyén liéu ban du,” trong khi d6 d6i véi GC4419, chat
dbng phan dbi anh kiéu anh qua guong ciia GC4403, S,S-diaminoxyclohexan khong db6i
xung dugc su dung thay th8.>* Phan con lai ciia quy trinh tdng hop GC4419 c6 thé gidng
& moi khia canh so v6i phuong phap dugc cong bd d tong hop GC4403.% Quy trinh téng
hop phtrc chit GC4401 dugc boc 10 trén ddy trong tai liéu tham khéo 5.
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Quy trinh tdng hop GC4444 ma chira phin tir thé 11-R-Metyl khac tao ra mot tAm
khong d6i xtng tht nim trén nguyén t cacbon (va cﬁng dugc thu tr R R-
diaminoxyclohexan) dwoc tién hanh tir tetraamin khong d6i xtng trong ing ma quy trinh
tdng hop n6 duoc cong b trong tai liéu tham khao 6 dudi dang vi du 5C.
Quy trinh téng hop cac din xuét phdi tir quanh truc

Céc phirc chét diclo c6 nhan vong 16n pentaza Mn(II) gbc nay (GC4419, GC4403,
GC4444 va GC4401) ciing duoc sir dung 1am cac tién nguyén liéu ban diu ding dé tong
hop cac din xudt gin két v6i phéi tir truc khac st dung so dd tong hop chung trong d6
mudi cta anion v6i lwong du 16n duoc st dung dé thay thé phdi tir clo nho d6 tao ra hop
chét méi.
Vidu2:

Téng hop  Mangan(Il)bis-axetato[(4aS,13aS8,17aS,21a5)-1,2,3,4,4a,5,6,12,13,
13a,14,15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-
dibenzo[b,h][1,4,7,10]tetraazaxycloheptadexin-kN5, kN13, kN18, kN21, kN22]-, [bis-
Axetato (GC4419)]. GC4701
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Bis-Axetato(GC4419)
CysH4MnNgO,
MW 530,57

GC4701

Str dung binh nén c¢6 dung tich 500-mL, 100mL nuéc khir ion (deionized-DI) duge
bd sung vao 5,3g GC4419; hdn hop dugc khudy manh trong 15-20 phiit, sau d6 nghién
bang séng 4m trong 5 phat. Huyén phtt mau nau nhat thu duge dugce loc qua phéu loc
thity tinh ¢6 mang x&p ¢6 kich thude 18 loc bang 10-20p (khoang 0,3g nguyén liéu rin
duoc gifr lai trong phéu). Dung dich trong thu dugc dugc bd sung vio dung dich natri
axetat (xap xi 429 mmol, 21 duong lugng trong 100mL nude DI) 1am mot phan cia dong.
Khong chit rin nao dugc tach ra va dung dich mau hoi vang dugc khudy thém 5 phut
nita. Dung dich nay duoc chuyén sang phéu tach va duoc chiét (3 1an mdi 1an 50ml) bang
diclometan. Lép hitu co duoc tach, duoc két hop va duoc chuyén trd lai vao phéu tach.
Dung dich diclometan duoc chiét lai (2 14n, m&i 1in 50mL) bang dung dich nudc natri
axetat (32 g/100mL). Lép diclometan dugc lam kho trén MgSO, (khoang 10g) trong 30
phit (c6 khudy), duoc loc bang phéu loc thiy tinh ¢6 mang xdp c6 kich thude 15 loc bing
10-20p, va dung dich duoc 1am khé bing thiét bi bay hoi quay. Chit rin c6 dau mau
vang thu duoc tir viéc 1am khé dung dich dugc bd sung metanol (50mL). Sau d6 dung
dich nay lai duoc 1am kho trén thiét bi bay hoi quay dé thu dugc bot/thiy tinh mau vang
nhat. Nguyén liéu nay dugc lam kho trong chan khong & nhiét 46 phong trong hai ngay.

Hop chét don hoi vang tach ra (4,11g, hiéu suit 75% dua trén GC4419) dugc phan
tich bing HPLC va c¢6 d6 tinh khiét bing 99,7% va phan tich nguyén td di cho thiy
luong clo du 13 0,98% trong lugng. Phén tich nguyén t6 nay 13 phi hop véi ciu tric bis-
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(axetato) ky vong C,sHyMnNsO4e2H,0. Theo tinh toan: C, 53,00% ; H, 8,01%; N,
12,36%, va Mn, 9,70%, Theo tht nghiém: C, 53,10% ; H, 8,34% ; Mn, 9,86%, N,
12,56%, va Cl (dudi dang téng luong halogen), 0,98% trong lugng.

~ Vidu3:
Téng hop Mangan(I)bis-octanoato[(4aS,13aS,17aS,21aS)-1,2,3,4,4a,5,6,12,13,
13a,14,15,16,17,17a,18,19,20,21,212-Ficosahydro-11,7-nitrilo-7H-

dibenzo[b,h][1,4,7,10]tetraazaxycloheptadexin-kN5, kN13, kN18, kN21, «N22]-, [bis-
Octanoato(GC4419)]. GC4710

[Bis-Octanoato(GC4419}]
Cs7HgsMnN5O,
MW 60890

GC4710

St dung binh nén cé dung tich 500ml, 200mL nudc DI dugc bd sung vao 10,2g
GC4419, khudy manh trong 15-20 phit, sau d6 nghién bing séng 4m trong 5 phut. Huyén
phti mau nau thu dugc dugc loc qua dém xelit co kich thude 45 x 20mm (duoc rua trude
bing nude DI) trén phéu loc thity tinh c¢6 mang x6p ¢6 kich thude 18 loc bang 25-50p.
Dung dich trong thu dugc duge bd sung vao 250mL dung dich natri octanoat (75g,
khodng 450mmol, 11 duong lugng) & dang dong chdm trong 5 phut. Khong chat rin nao
duoc tach va dung dich c¢6 mau niu duogc khudy thém 5 phit nita. Dung dich niy dugc
chuyén sang phéu tach va dugc chiét (2 1an mdi 14n 100mL) bang DCM. Céac 16p hitu c6
duoc tach, duge két hop, dugc lam khé trén MgSO4 (10g), duge loc, va duge lam cho
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kho trong diéu kién ap suit giam. MeOH (75mL) dugc st dung dé ddng bay hoi DCM du
dé thu dugc gébm mau niu-vang nhat. Gom nay dugc 1am kho trong chan khong & nhiét
d6 40°C trong 19 gid. Chéit rin mau vang nhat duogc tich ra vé6i hiéu suit 73% (10,8g)
dwa trén GC4419 ban dAu. Chit rin ndy duoc phén tich nguyén t& (Galbraith Labs) va
ciing dugc phan tich bang HPLC sir dung phuong phép sic ky duoc md ta trong tai lidu
tham khao 4.

HPLC di cho thiy d6 tinh khiét bang 99,5% (0,14% monoamin GC4520). Phan
tich nguyén té 13 phit hop véi ciu tric nhu hemihydrat C,sHyMnNsO4 e 0,5 H,O, FW
734,93 (anhyd). Theo tinh toén: C,63,05% ; H, 9,39%; N,9,94%, va Mn, 7,79%, Theo thir
nghiém: C, 63,21% ; H, 9,80% ; Mn, 7,97%, N, 9,63%, va Cl (duéi dang té)ng lugng
halogen), <150 ppm.

Vidu4:
Té)ng hop Mangan(II)bis-pivaloato[(4aS,13aS,17a§,21aS5)-1,2,3,4,4a,5,
6,12,13,13a,14,15,16,17,17a,18,19,20,21,21a- Eicosahydro-11,7-nitrilo-7H-

dibenzo[b,h][1,4,7,10] tetraazaxycloheptadexin-kN5, kN13, kN18, kN21, kN22]-, [bis-
Pivaloato(GC4419)]. GC4709

[Bis-Pivaloato{GC4419)]
Ca:HeyMnNCly

MW 614,73

GC4709

Mubi natri pivaloat (6,4g) dugc bd sung vio binh nén cé dung tich 125mL va
duge hoa tan (duoc lam 4m dén khodng 40°C) trong 50mL EtOH tuyét déi (dung dich
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gan nhu 13 khong mau). Mot khi dung dich natri pivaloat dugc 1am ngudi tré lai dén nhiét
d6 phong, dung dich chira 5,3g GC4419, dugc hoa tan trong 30mL EtOH tuyét dbi (dung
dich ¢6 mau ndu), dugc bd sung. Két tia NaCl dugc quan sat thiy ngay sau khi tron.
Huyén phti ¢é mau nau, nhe dugc khudy trong 1 gi, & nhiét ¢ phong va trong diéu kién
khi Ar, sau d6 dugc dat vao trong ti lanh (2-8°C) qua dém. Huyén phil ¢6 mau niu nhat
thu duoc duge loc sir dung phéu loc thiy tinh c6 mang xép ¢6 kich thuéc 16 loc bﬁng 10-
20p d3 can bi (khoang 1,1g mudi natri clorua & dang rén con lai trong phéu) va dung méi
duoc loai ra khéi dich loc bang thiét bi bay hoi quay. Luong 4m con lai tir thiét bi bay hoi
quay duoc 1am khé thém trong chan khéng trong 15 phut. IPA (100mL) dugc bd sung va
hdn hop duoc xoay trong 1 gidr sau d6 duge dit trong ti lanh qua dém. Ngay tiép theo,
sau khi loc, 1,28¢g chét rin tréng dugc tach va dugc loai bo. Dich loc ¢ mau nau-vang

trong dugc 1am thanh chét rin 4m bang cach sir dung thiét bi bay hoi quay.

Diclometan (100mL) dugc bd sung vao chét rin 4m nay. Hdn hop nay dugc
chuyén thanh huyén phu gidng gel va duoc tron bang cach khudy trong 1 gio & nhiét do
37°C. Huyén phil nay duoc loc bang phéu loc thiy tinh ¢6 mang xbp ¢ kich thuéc 16 loc
bang 10-20p d3 can bi va 1,7g chét rin mau trang khac duge tach va dugc loai bo. Dung
moi cua dich loc duoc loai béng cach st dung thiét bi bay hoi quay dé thu duoc siro mau
néu. MeOH (75mL) dugc bd sung vao siro mau niu va sau khi loai dung mdi bang thiét
bi bay hoi quay thu dugc chit ban rin mau niu. Nguyén liéu ndy duoc 1am khé trong
chan khéng trong 72 gitr dé thu dugc GC4709 & dang chit rin mau niu ma duoc phin
tich nguyén t6. HPLC dé cho thdy do tinh khiét bang 99,5%. Phan tich nguyén t6 14 phu
hop v6i Vcéu trac C31H53MnN50400,5 H,0, FW 614,73 (anhyd). Theo tinh toén: C,
59,69% ; H, 8,73%; N, 11,23%, va Mn, 8,81%. Theo thir nghiém: C, 59,87% ; H, 8,44% ;
Mn, 8,45%, N, 10,88%, va Cl (dudi dang tong luong halogen), khodng 0,08% (784 ppm).

Vidu5:

Téng hop Mangan(II)bis-Xyclohexanebutyrato[(4aS,13aS,17aS,21aS)-
1,2,3,4,4a,5,6,12,13,13a, 14,15,16,17,17a,18,19,20,21,21a- Eicosahydro-11,7-nitrilo-7H-
dibenzo[b,h][1,4,7,10] tetraazaxyclo-heptadexin-kN5, kN13, kN18, kN21, kN22]-, [bis-
Xyclohexanebutyrato(GC4419)]. GC4707.
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MW 750,97

GC4707

Natri xyclohexanebutyrat (5,77g) dugc bd sung vio binh nén c¢é dung tich 125mL
va sau d6 tién hanh hoa tan né trong 50mL EtOH tuyét dbi trong 15 phtit nhd khudy. Hon
hop nay duoc chuyén thanh dang giéng gel va 50mL EtOH khac (tuyét d6i), tong cong
100mL, dugc bd sung. Dung méi thém nay khong 1am cho dung dich trong sau khi 1am
4m/nghién bang séng am (khoing 40°C). MeOH (10mL) dugc bd sung va sau 15 phit
khudy/nghién bang séng 4m thu dwoc dung dich trong. Dung dich nay dugc bd sung
trong mot phan vao dung dich chita 3,6g GC4419 duge hoa tan trong 15mL EtOH tuyét
d6i (dung dich c6 mau nau). M6t huyén phi nguyén chit duoc tao ra ngay 14p tirc. Huyén
phit nay duoc khudy trong 15 phiit va sau d6 dugc dit trong ti lanh trong 1 gio. O thoi
diém nay huyén phu duc}c loc bang phéu loc thiy tinh c6 mang x6p ¢6 kich thuéc 10 loc
bing 10-15p va dich loc trong c6 mau niu vang nhat dwoc 1am bay hoi dén kho trén thiét
bi bay hoi quay. Chét ran thu duoc duge 1am kho trong chan khéng & nhiét do nhiét do
phong qua dém. Sang hom sau, chit rin mau nau vang nhat dugc khudy trong 100mL
diclometan (“DCM”) dé hoa tan san phdm mong mubn ma van dé lai mot lvong du mudi
natri xyclohexanebutyrat. Huyén phu dic nay dugc khudy trong 3 gid trudce khi loc (bang
phéu loc thily tinh c6 mang x6p ¢6 kich thude 16 loc bang 10-15p va rira trong phéu bang
DCM hai 1an mdi 14n 30mL). Dich loc mau vang thu dugc duge lam bay hoi béng thiét bi
bay hoi quay va sau 6 bb sung 100mL MeOH. Dung dich mau vang thu dugc lai dugc
bay hoi bang thiét bi bay hoi quay va cin con lai trong chan khong & nhiét 4 phong qua
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dém. Ngay tiép theo, chit rdn mau n4u vang nhat duge tach. Nguyén lidu ndy duoc pha
v& thém va duoc 1am khod trong chan khéng qua dém, va sau d6 nghién bang cbi/chay
bang d4 ma nio.

Chét rén mau niu tich ra (5,4g, hiéu suit 96% dua trén GC4419) duoc phén tich
bing HPLC va c6 do tinh khiét bing 99,6%. Phéan tich nguyén t phi hop véi [bis-
(Xyclohexanebutyrato)GC4419]: C4HgoMnNsO4, FW 750,97 (anhyd). Theo tinh toan: C,
65,58%; H, 9,26%; N, 9,33%, va Mn 7,32%, Theo thtt nghiém: C, 65,29%; H, 8,83% ;
Mn, 6,95%, N, 9,42%, va Cl (dudi dang téng lugng halogen) bé‘mg 0,22 % trong luong.

Vidu 6:

Téng hop Mangan(II)bis-dodecanoato[(4aS,13aS,17aS,21aS)-1,2,3,4,4a,5,6,12,13,
13a,14,15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-dibenzo[b,h][ 1,4,7,10]
tetraazaxycloheptadexin-kN5, kN13, kN18, kN21, «N22]-, [bis-Dodecanoato(GC4419)].
GC4708.

[Bis-Dodecanoato{GC4419)]
MW 81111

GC4708

Natri dodecanoat (6,17g) dugc bd sung vao 300mL EtOH tuyét ddi trong binh nén
¢6 dung tich 500mL. Huyén phi mau tring thu dugc dugc khudy (& tbc do6 300
vong/phit) trong khi 1am 4m (khoang 50°C) trén dia néng. Sau 15 phut huyén phu thuc ra
duoc 1am day 1én mot chat. 100mL khéac ctia EtOH tuyét d6i duge bd sung va huyén phu
dac thu duoc duge nghién bang séng am trong 10 phut. Sau d6, 15mL nude DI dugc bd

-61-



34713

sung (1am cho huyén phii c6 khoang 96% EtOH) c6 khudy va hén hop nay dugc chuyén
thanh dung dich trong trong mot phut. 3,6g GC4419 da hoa tan trong 30mL EtOH tuyét
dbi duogc bd sung vao dung dich nay. Dung dich thu duogc la duc va c6 mau ndu vang
nhat, va duoc khudy trong 2 gir va sau d6 dit vao thiét bj bay hoi quay. Gin mdt nira
dung moi dugc loai bo, voi nguyén liéu ran thu duoc tir dung dich khi thé tich. O thoi
diém nay ca chit ran va dung mdi dugc chuyén vao phéu loc ¢6 kich thude 16 loc 25-50p,
cung vdi viéc rza binh b%mg EtOH (50mL), va dugc loc. Sau d6, dich loc ¢c6 mau nau
nhat dugc dat lai vao thiét bi bay hoi quay. Sau khi 1am bay hoi thém, thu dugc chét rin
cd mau nau nhat, ma dugc dit trong chian khong & nhiét do phong qua dém. Ngay tiép
theo, khoang 4,7¢g chét rén c6 mau nau nhat duge tach ra. DCM (100mL) duoc b sung
va huyén phii duge khudy trong 1 gid, sau khi loc thu duge dich loc mau vang nhat. Khi
loai DCM bing thiét bi bay hoi quay, bot mau nau nhat thu duge duge 1am kho tiép trong
chin khéng & nhiét 0 phong trong 48 gio.

Chét rén gidon mau nu (2,9g, hidu sudt 44%) dugc phan tich bang HPLC va c6 d6
tinh khiét bang 96,8%.

Vidu7:

Téng hop Mangan(Il)bis-phenylaxetato[(4aS,13aS,17aS,21a5)-1,2,3,4,4a,5,6,
12,13,13a,14,15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-
dibenzo[b,h][1,4,7,10] tetraazaxyclo-heptadexin-kN5, kN13, kN18, kN21, kN22]-, [bis-
Phenylaxetato(GC4419)]. GC4718.
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[Bis-phenviaxetato{ GC4419]
C 3;;;H4gf91 "“{5@4
MW 682.77

GC4718

Axit phenylaxetic (47,3g) dugc hoa tan mot phan trong nuéc DI (I1L), va duoc
chuin do dén pH 7,6 béng NaOH rn, sau d6 thém nho giot 0,5M dung dich NaOH trong
nuGe dé thu dugc pH bing khoing 8,5. Thé tich cubi cing cta dung dich natri
phenylaxetat 1a khoang 1L. GC4419 duoc bd sung dudi dang chit ran (3,5g) vio 400mL
dung dich phenylaxetat c6 khudy, nho vdy mot sb chét rin dugc tao ra. DCM (50mL)
duoc bd sung va 16p chira nude dugc chiét. Viéc chiét nay dugc ldp lai thém hai 14n nira
va toan bo ba dich chiét diclometan dugc gom k;li (khoang 150mL) va duogc chiét lai béng
dung dich phenylaxetat con lai (4 1an mdi 14n 150mL). Dung dich DCM mau vang nhat
duoc 1am khé trén MgSO, trong 30 phit (c6 khudy), dugc loc bang phéu loc thuy tinh c6
mang x6p ¢ kich thude 15 loc bang 10-20p, va dugc 1am kho trong thiét bi bay hoi quay.
Bot thu dugce dugce hoa tan trong 50mL MeOH va lai duoc lam kho dé loai bo mot lugng
rat nhé DCM. Phan bot con lai ¢c6 mau vang duge dit trong chan khong & nhiét dd phong
qua dém. 4,57g (hiéu sudt 93%) chét rdn ban tinh thé mau niu-vang nhat dugc tach, dugc
phan tich bing HPLC va d3 cho thiy d6 tinh khiét bing 99,6%. Phan tich nguyén t6 ny
13 phti hop véi cdu tric bis-(phenylaxetato) ky vong Ci;HsoMnNsOy. Theo tinh toan: C,
65,09%; H, 7,23%; N, 10,26%, va Mn, 8,05%. Theo tht nghiém: C, 65,17%; H, 7,26%;
Mn, 7,67%, N, 10,08%, va Cl (duéi dang téng luong halogen), 63 ppm.

Vidu8:
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Téng hop Mangan(Il)bis-phenylglyoxaloto[(4aS,13aS,17aS,21a5)-1,2,3,4 4a,
5,6,12,13,13a,14,15,16,17,17a,18,19,20,21,21a-Ficosahydro-11 ,7-hitrilo-7H-
dibenzo[b,h][1,4,7,10] tetraazaxyclohepta-dexin-kN5, kN13, kN18, kN21, kN22]-, . [bis-
Phenylglyoxylato(GC4419)]. GC4719.

P W CarHasMaNOy

U - MW 710.73

GC4719

Axit phenylglyoxylic (12,4g) duoc bd sung vao 200mL nuéc DI trong binh nén c6
dung tich 500mL. Sau khi khudy trong 5 phut, dung dich trong, khong mau dugce tao ra.
Xir Iy dung dich nay bang 3,2g NaOH & dang vién va khudy manh hén hop. Do pH dugc
do khi toan bo NaOH da dugc hoa tan. Do pH béng 3,61 va duge diéu chinh dén ~8,5-9
bang dung dich nuéc NaOH 5% trong lugng.

Dung dich duc chira 5g GC4419 trong 75mL nudc DI dugc loc qua phéu loc ¢co
kich thudc 18 loc bang 10-20p va duoc bd sung mot phén vao khodng mot nira dung dich
nuée da didu chinh pH (khoang 110mL) chira natri phenylglyoxylat. Nguyén liéu da két
tia mau tring dugc khudy thém 15 phut nita trude khi bd sung 100mL DCM. Lép DCM
mau vang dugc tao ra ngay sau do. Cac 16p dugce tach va 16p DCM duoc chiét bang nira
- thr hai ctia dung dich natri phenylglyoxylat. Sau khi lic manh va dé ling trong 10 phit,
16p DCM dugc 1am khé trén MgSQO,, dugc loc va dung moi dugc loai béng thiét bi bay
hoi quay. MeOH (50mL) dugc bd sung vao binh bay hoi quay va dung dich mau vang
con duge 1am bay hoi quay dé loai bd DCM du. Chét rin thu duoc dugc 1am kho trong
chan khong & nhiét do 30°C qua dém.
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Chét rn ban kinh thé mau vang nhat tach ra (7,1g, hiéu suit 96% so véi GC4419)
duoc phén tich bang HPLC va di cho thay do tinh khiét bang 99,3%. Phan tich nguyén t6
da cho théy nhu sau: C, 62,05%; H, 6,38%; Mn, 7,73%; va N, 9,85%. Theo thir nghiém:
C, 62,50% ; H, 6,29% ; Mn, 7,73%:; N, 9,85%, va Cl dudi dang téng luong halogen béng
55 ppm.

Vidu 9:
Téng hop Mangan(II)bis-propionato[(4aS,13aS,17aS,21aS)-1,2,3,4,4a,5,6,
12,13,13a,14,15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-

dibenzo[b,h][1,4,7,10]tetraaza-Xycloheptadexin-kN5, kN13, kN18, kN21, kN22]-, [bis-
Propionato(GC4419)]. GCA711. |
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[Bis-Propionato(GC4419)]
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GC4711

GC4419 (11,0g) dugc bd sung vao binh nén ¢ dung tich 500mL chira 200mL
nude DI Hon hop dwoc khudy manh trong 15-20 phtit va 1am 4m dén nhiét 4§ 40°C trong
10 phut. Huyén phi mau nau nhat thu dugc duge loc bang phéu loc thiy tinh c¢6 mang
x6p o kich thude 16 loc bang 10-20p dé thu dugc dung dich mau nau nhat trong. Trong
mot binh tach, dung dich nuéc chira 80g natri propionat trong 200mL nudc DI dugce didu
ché. Trong binh nén c¢é dung tich bang 500mL dung dich GC4419 va 200mL dung dich
natri propionat dugc két hop. Dung dich mau nau thu dugc dugc khudy trong 5 phut.
Dung dich mau nau-vang nhat dugc chuyén vao phéu tach c6 dung tich 1L va duge chiét
bing DCM (3 1an mdi 1in 75mL). Ba 16p DCM thu dugc dugc két hop, va dugc chuyén
tré lai vao phéu tach va dung dich DCM thu dugc duogc chiét lai bﬁng dung dich nudc
natri propionat khac (3 1an mdi 1an 70mL). Lép DCM duge 1am khé trén MgSO, trong 15
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phut (c6 khudy), dugc loc bang phéu loc thiy tinh ¢6 mang x6p ¢6 kich thuée 15 loc bang
20-50p, va 1am cho khé (ttc 13, bot) bang thiét bi 1am bay hoi quay. Metanol (100mL)
duoc bd sung va dung dich tao ra duoc 1am khé bang thiét bi bay hoi quay dé loai bo
lugng DCM du dé thu dugc chét rin mau nau-vang nhat. Nguyén li€u nay dugc lam kho
trong chin khong & nhiét d6 30°C trong 20 gio.

Thu duoc 11,45g chét rin mau vang tach ra twong tng vé6i hidu sudt 94% dua trén
GC4419. Phan tich HPLC d3 cho thdy do tinh khiét bang 99,6% va phan tich nguyén t6
d3 cho thy chi 873ppm clorua con lai duoc biéu thi duéi dang tong lwong halogen va
phu hop véi chu tric [bis-Propionato(GC4419)]. Theo tinh toan: C, 58,05%; H, 8,12%;
Mn, 9,83%; va N, 12,54%. Theo thir nghiém: C, 57,64% ; H, 8,05% ; Mn, 9,91%; N,
12,51%, va Cl duéi dang téng lugng halogen bang 873 ppm.

Vidu 10:

Téng hop Mangan(IT)bis-L-phenylglyxinato[(4aS,13aS,17aS,21aS)-
1,2,3,4,42,5,6,12,13,13a, 14,15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-
dibenzo[b,h][1,4,7,10]tetraazaxyclo-heptadexin-kN5, kN13, kN18, kN21, kN22]-, . [bis-
(L)-Phenylglyxinato(GC4419)]. GC4702

Ty \ff [bis-{Z}- Phenvlglvxinatw(GC4419})]
3 N}“? ’C:(?Hi1 R :‘52‘%7@4

MW 712.80

GC4419 (1,5g) duge bd sung vao binh nén c6 dung tich bing 250mL chira 100mL

nuée DI c6 khudy trong 15 phut. Huyén phii mau nau nhat thu dugc dugc loc bang cach
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sir dung phéu loc thiy tinh ¢6 mang xdp ¢6 kich thudc 18 loc bang 20-50p. Trong mot
binh nén tht hai, 31,3g L- phenylglyxin dugc hoa tan trong 400mL nuéc DI, duoc bd
sung 8,3g NaOH & dang vién va hdn hop dugc khudy manh. Po pH dugc do khi toan bd
NaOH d3 hoa tan. P pH 1a 2,30 va dugc didu chinh bing dung dich nuéc NaOH 5%
trong luong (d6 pH thu duge = 9,6). Trong mot binh nén ¢ dung tich bing 250mL, dung
dich GC4419 va gin mét nira (200mL) dung dich natri L-phenylglyxin, dugc két hop.
Dung dich mau néu thu dugce duoc khuéy trong 5 phit. Dung dich mau néu-vang nhat
duoc chuyén vao phéu tach c¢6 dung tich 1L va duoc chiét baing DCM (3 1in, mdi 1in
50mL). Ba 16p DCM thu dugce duge két hop, va dugce chuyén lai vao phéu tich. Dung
dich DCM thu dugc dugc chiét lai bang dung dich nuéc natri L-phenylglyxin con lai (4
14n mdi 14n 50mL). Lép DCM dugc 1am kho trén MgSO, trong 15 phiit (c6 khudy), duoc
loc biang phéu loc thiy tinh ¢6 mang xp ¢6 kich thudce 18 loc bang 20-50p, va duoc 1am
kho bang thiét bi bay hoi quay. Metanol (50mL) duoc bd sung va dung dich tao ra dugc
1am kho bang thiét bi bay hoi quay dé loai DCM du dé thu duoc chét ran mau niu-vang
nhat. Nguyén liéu nay dugc 1am khd trong chan khéng & nhiét d6 30°C trong 20 gi. Thu
duoc 5,42g chit rin mau hoi vang tach ra (hiéu suit 74%). Phan tich bang HPLC da cho
thdy do tinh khiét bang 99,5%. Phan tich nguyén t& di cho thiy 188ppm clorua du. Phan
tich nguyén t6 phu hop véi chu tric GC4702 ky vong & dang 1,5 hydrat:
Cs;7Hs5:MnN-QO4e1,5 H,O, Theo tinh toan: C, 60,07%; H, 7,36%; Mn, 7,43%; va N,
13,25%. Theo thir nghiém: C, 60,20% ; H, 7,11% ; Mn, 7,72%; N, 13,30%, va Cl duéi
dang tong luong halogen 188ppm.

Vidull:

Téng hop Mangan(IT)bis-raxemic-phenylglyxinato[(4aS,13aS,17aS,21aS)-
1,2,3,4,4a,5,6,12,13,13a,14,15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-
dibenzo[b,h][1,4,7,10]tetraazaxycloheptadexin-kN5, kN13, kN18, kN21, kN22]-, [bis-
(rac)-Phenylglyxinato(GC4419)]. GC4720
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GC4720

GC4419 (10,0g) duogc bd sung vao 250mL nuée DI trong binh nén c¢é dung tich
500mL va khqu manh trong 15-20 phut. Huyén phii mau ndu nhat thu duge dugc loc
qua phéu loc thuy tinh c6 mang x8p c6 kich thudc 18 loc bang 20-50p. Mot binh nén thir
hai chira 62,7g rac-phenylglyxin trong 350mL nuéc DI, duge bd sung 16,6g NaOH (hai
phan gin bang nhau & dang vién) va hdn hop ndy duoc khudy manh. D6 pH duge do khi
toan bd NaOH di hoa tan va thu dugc dung dich trong. Pd pH dugc do bé’mg 12,3, va
dugc diéu chinh dén 9 bang cach bd sung cac phan nhé bdt raxemic-phenylglyxin. Dung
dich GC4419 va mét nra (~200mL) dung dich natri raxemic-phenylglyxinat (khodng
105mmol) duoc két hop trong binh nén c¢é dung tich 500mL. Dung dich mau nau nhat
thu duge dugce khudy trong 5 phut. Dung dich duoc chuyén vio phéu tach cé dung tich
1L, va dugc chiét bang 150mL DCM. Lép hitu co duoc tach va duoc chiét lai bang dung
dich nudc natri raxemic-phenylglyxinat con lai (2 14n mbi 1an 100mL). Lép DCM dugc
1am kho trén MgSO, trong 15 phut (c6 khudy), dugc loc bing phéu loc thiy tinh ¢6 mang
x6p ¢6 kich thude 16 loc bang 20-50p, va 1am kho bing thiét bi bay hoi quay. Metanol
(75mL) dugc bd sung va dung dich tao ra duoc 1am kho bing thiét bi bay hoi quay dé
loai b6 DCM du dé thu duoc chit rin mau nau-vang nhat. Nguyén liéu nay dugc lam kho
trong chan khéng & nhiét 46 30°C trong 20 gid. Nguyén liéu mau vang tach ra (5,42g,
hidu suét 74%) dwoc phan tich bing HPLC cho thiy do tinh khiét bang 99,5%. Phan tich
nguyén td nay la phu hgp v6i cAu trac GC4720 ky vong C;;Hs;MnN;0O4e2H,0. Theo tinh
toan: C, 62,35%; H, 7,21%; N, 13,76%, va Mn, 7,71%. Thed thtr nghiém: C, 56,89%; H,
7,02%; Mn, 7,68%, N, 13,76%, va Cl (duéi dang téng lugng halogen), 0,20 %.
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Vidu 12:

Téng hop Mangan(II)bis-L-phenylalaninato[(4aS,13aS,17aS,21aS)-
1,2,3,4,4a,5,6,12,13,13a,14, 15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-
dibenzo[b,h][1,4,7,10]tetraazaxyclo-heptadexin-kN5, kN13, kN18, kN21, kN22]-, . [Bis-
(L)-Phenylalaninato(GC4419)]. GC4704.

[Bis-{£}-Phenylalaninata{3C44139)]
Cg:&*‘ggm & N;r{34
MW 740,85

GC4704

GC4419 (10,0g) duge bd sung vao 200mL nuée DI trong binh nén c¢é dung tich
500mL va khudy manh. Huyén pht mau niu nhat thu duge dugc loc bang phéu loc thuy
tinh c¢6 mang xdp ¢6 kich thude 16 loc bang 20-50p. Mot cach riéng ré, (L)-phenylalanin
(68,39g) dugc bb sung vao 200mL nudc DI trong binh nén c¢6 dung tich bang 500mL.
Huyén phi phenylalanin duge xir Iy bang NaOH rin (16,6g) & dang vién, va hdn hop
duoc khqu manh. Dy pH dugc do khi toan b NaOH da hoa tan. B pH 1a 11,1 va duoc
didu chinh xudng dén d6 pH = 10,24 biang cach bd sung L-phenylalanin. Dung dich
GC4419 va mot ntra (khoang 100mL) cta dung dich natri L-phenylalanin dwoc két hop
trong binh nén ¢6 dung tich 500mL c6 khudy. Dung dich mau néu thu dugc duoc khudy
trong 5 phut sau khi b6 sung 100mL DCM. Dung dich hai pha mau nu-vang nhat dugc
chuyén vio phéu tach ¢ dung tich 1L, 16p hitu co duoc loai va 16p nude duge chiét bang

50mL DCM khéc. Céc 16p hiru co duge két hop, va dugc chuyén tré lai vao phéu tach.
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Dung dich DCM thu dugc duoc chiét lai béng dung dich nudc natri propionat con lai (2
14n mbi 14n khodng 50mL). Lép DCM dugc 1am khd trén MgSO, trong 15 phit (c6
khudy), duoc loc bing phéu loc thily tinh ¢6 mang x6p ¢6 kich thuée 18 loc bang 20-50p,
va lam kho (tic 13, bor) sir dung thiét bi bay hoi quay. Metanol (50mL) dugc bd sung va
dung dich tao ra dugc lam kho b%mg thiét bi bay hoi quay dé loai b6 DCM du @8 thu dugc
chét rin mau niu-vang nhat. Nguyén liéu ndy dugc 1am khé trong chian khong & nhiét do
30°C trong 40 gid.

B6t v6 dinh hinh mau nau-vang tach ra (4,1g, hiéu suét 55%) dugc phan tich béng
HPLC va d3 cho thdy c6 do tinh khiét bing 99,6%. Phan tich nguyén t6 phit hop vé6i ciu
trac ky vong cua phuc chit GC4704 & dang trihydrat, C30HssMnN;0O4e3H,0, cho théy
cac két qua sau: C, 59,19%; H, 7,22%; Mn, 6,52%; N, 12,09%, va Cl, 0,20%.

Vidu 13:

Téng hop Mangan(I)bis-raxemic-2-phenylpropionato[(4aS,13asS,17aS,21aS)-
1,2,3,4,4a,5,6,12,13,13a,14,15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-
dibenzo[b,h][1,4,7,10]tetraazaxycloheptadexin-kN5, kN13, kN18, kN21, kN22]-, . [bis-
(rac)-2-Phenylpropionato(GC4419)]. GC4705

-70-



(35(;?{53’&‘1 S| _-;(:}4
MW 710,82

GC4705

27,5g axit raxemic-2-phenylpropionic dugc bd sung vao binh nén cé dung tich
500mL chira 200mL nuéc DI. Sau khi khudy trong 5 phut, thu duge dung dich phan tan.
Xir Iy dung dich nay bing NaOH rin (6,84g) & dang két vién va hdn hop duogc khudy
manh. Dd pH dugce do khi toan by NaOH da hoa tan. Trude khi bd sung NaOH d6 pH
bang 2,97 (dung dich phan tan) va sau khi b6 sung diéu chinh d pH dén pH ~9 bang 5%
trong lugng dung dich nude NaOH thu dugc dung dich hoi duc. Dung dich duc chira 10g
GC4419 trong 350mL nuée DI duge diéu ché bang cach khudy manh. M6t phan 100-mL
dung dich nudc di diéu chinh d6 pH ctia dung dich 2-phenylpropionat dugc bd sung &
dang dong cham trong mdt phit. Chét ban rin mau tring nga két tia, va toan bo hdn hop
duoc khudy véi DCM (100mL) trong 15 phiit. Sau giai doan nay, dung dich hai pha dugc
chuyén vao phéu tach c6 dung tich 500mL. DCM (10mL) dugc sit dung dé rira binh nén
va dugc bd sung vao phéu. Lép hitu co duge tich va 16p nude trén cung dugc chiét bang
mot lugng diclometan khac (50mL). Dung dich diclometan ¢6 mau néu duogc két hop
trong phéu tach va duoc chiét bang nira tha hai ctia dung dich nuéc natri rac-
phenylpropionat (2 14n, mdi lan 50mL). Sau khi lic manh va dé ling trong 10 phit mdi
lan, 16p DCM duge 1am khé trén MgSO, (20g) duoc loc va dung méi dugc loai bd.

-71-



34713

Metanol (75mL) dugc bd sung va dung dich tao ra dugc lam khé béng thiét bi bay hoi
quay dé loai b6 DCM du. Nguyén liéu dang gom thu dugc duge lam khoé trong chan
khong & nhiét d§ 35°C qua dém.

Chét rin mau be nhat tach ra (14,6g, hiéu suit 95%) duoc phan tich bing HPLC,
va di cho thdy do tinh khiét bing 99,7%. Phan tich nguyén t6 1a phu hop véi céu triic
duoc ky vong dbi v6i GC4705, C30HssMnNsOy4: C, 65,74%; H, 7,54%; Mn, 7,57%; N,
9,76%, va Cl, 60 ppm.

Vidu 14:

Téng hop Mangan(Il)bis-raxemic-phenylglyxinato{2§,218-
dimetyl(4aR,13aR,17aR,21aR)-1,2,3,4,4a,5,6,12,13,13a,14,15,16,17,17a,18,19.20,21,21a
-Ficosahydre-11,7-nitrilo-7H-dibenzo[b,h][1,4,7,10]tetraazaxycloheptadexin-kN5, kN13,
kN18, kN21, kN22]-, . [bis-(rac)-Phenylglyxinato(GC4401)]. GC4715.

.

g [Bis-{rac)- Phenvlglyxinato{GU4401)]
(.«-a..}'l ““"‘J}f})
- MW 740,85

GC4715

GC4401 (5g, 9,78mmol) dugc bd sung vao S0mL nuéce DI trong binh nén c6 dung
tich 125mL va khudy manh trong 5 phiit thu dugc dung dich mau vang nhat duc. Dung
dich nay sau d6 dugc loc va dung dich dich loc dugc gitt lai. Str dung mdt binh nén thir
hai, raxemic-phenylglyxin (30g, 198,5mmol) duoc bd sung vao 200mL nudc DI @ thu
dugc dung dich khong mau. Dung dich nay dugce xur 1y bang 7,9¢ NaOH & dang vién va
hdn hop duoc khqu manh. DPd pH dugc do sau khi toan by NaOH da hoa tan va nhin
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thdy 12 bang 11,2. Dung dich hoi duc dugc loc (20-50p). Trong binh nén c6 dung tich
bang 250mL, dung dich GC4401 va mot nira (100mL) dung dich natri phenylglyxinat
(khoang 105mmol/10 duong lwong) duge két hop trong mot dong. Khong chit rin nao
dugc tach ra va dung dich mau nau-vang thu dugc dugc khuéy thém 15 phut nfra, sau do6
chuyén vao phéu tach cé dung tich 250-mL, va dugc chiét bang diclometan (50mL, thoi
gian lic khoang 1-2 phut). Lop hitu co dugc tach va duge chuyén trd lai vao phéu tach.
Dung dich diclometan nay dugc chiét lai bing dung dich nuéc natri phenylglyxinat con
lai (mbi 14n 14c 1-2 phut). Lép diclometan duge 13m khd trén MgSQ. trong 15 phiit duge
loc bing phéu loc thiy tinh c6 mang xbp c6 kich thuée 15 loc bang 20-50p, va 1am kho
(tirc 13, bor) st dung thiét bi bay hoi quay. Sau d6, metanol (50mL) duoc bd sung vio
chét rin mau vang va dung dich duoc lam dén kho dé df‘mg bay hoi diclometan con lai
thu duogc chét rén méu vang nhat. Nguyén lidu nay dwoc lam khé trong chin khéng &
nhiét 46 30°C trong 24 gio. Chét rin mau vang tach ra (6,5g, hiéu suét 90% duya trén
GC4401) dugc phan tich bang HPLC va da cho thiy do tinh khiét bang 99,5%. Phan tich
nguyén t6 ndy 13 pht hop vé6i cdu tric GC4715 ky vong CioHssMnN,0,4eH,0. Theo tinh
toan: C, 63,23%; H, 7,48%; N, 13,23%, va Mn, 7,42%, Theo thir nghiém: C, 60,68%; H,
7,31%; Mn, 7,06%, N, 12,68%, va clo (dudi dang téng luvong halogen), 974 ppm.

Vidul5:

Téng hop Mangan(Il)bis-raxemic-phenylglyxinato[6R-metyl(4aR,13aR,17aR,
21aR)-1,2,3,4,4a,5,6,12,13,13a,14,15,16,17,17a,18,19,20,21,21a-Ficosahydro-11,7-
nitrilo-7H-dibenzo[b,h][1,4,7,10]tetraazaxycloheptadexin-kN5, «NI3, «NI18, «N2I,
KN22]-, . [bis(rac) 2-Phenylglyxinato(GC4444)]. GC4716.
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[Bis-{rac)- Phenviglyrinato{GC4444)]
Caghlsatdrbiz0y

MW 726,83

(4716

GC4444 (1g, 2mmol) duoc bd sung 40mL nude DI trong binh nén cé dung tich
125mL va khudy manh trong 5 phut dé thu dugc dung dich mau vang nhat. Trong mot
binh nén ¢6 dung tich 250mL thir hai, raxemic-phenylglyxin (6g, 40 mmol ) dugc bd
sung vao 100mL nudc DI dé thu duge dung dich khong mau. Dung dich nay dugc xir 1y
bang cac vién NaOH (1,6g) va hén hop duoc khudy manh. D6 pH duge do khi toan bd
NaOH d3 hoa tan va duge nhén thiy 12 bing 12.

Trong binh nén ¢ dung tich bang 250mL, dung dich GC4444 va mét nira (50mL)
dung dich natri phenylglyxinat (khoang 20 mmol/10 duong luong) duoc két hop. Dung
dich mau nau-vang thu duoc duge khudy manh véi diclometan (50mL) trong 15 phit, va
sau d6 chuyén vao phéu tach c6 dung tich 250-mL. Lép hitu co duge tach va dugc
chuyén trd lai vao phéu tach. Dung dich diclometan duoc chiét bing dung dich nuée natri
phenylglyxinat con lai (mdi 14n lic 1-2 phut). Lép diclometan duge 1am khé trén MgSO,
trong 15 phut, dugc loc bang phéu loc thiy tinh ¢ mang xbp c6 kich thude 15 loc bing
20-50p, va duoc 1am khé trén thiét bi bay hoi quay. Metanol (25mL) dugc bd sung vio
chét rin c6 dau con lai dé thu duoc dung dich mau ndu-vang nhat ma dugc lam kho trén
thiét bj bay hoi quay dé thu duoc chit rdn mau vang nhat. Nguyén liéu nay dugc 1am kho
trong chin khéng & nhiét do 35°C trong 24 gid. Phan tich nguyén td nay 13 phu hop véi
cAu tric GC4716 ky vong CsgHs3MnN,04eH,0. Theo tinh toan: C, 62,80%; H, 7,35%; N,
13,49%. Theo thir nghiém: C, 61,14%; H, 7,44%; N, 13,08.
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6,5g bot mau vang tach ra vé6i hiéu suit bang 90% dua trén GC4444 ban diu.
Nguyén liéu nay dugc phén tich bing HPLC va thu dugc do tinh khiét bang 99%.

Vidu 16:

Téng hop  Mangan(Il)bis-raxemic-phenylglyxinato[(4aR,13aR,17aR,21aR)-
1,2,3,4,4a,5,6,12,13,13a,14,15,16,17,17a,18,1 9,20,2 1,21a-Eicosahydro-11,7-nitrilo-7H-
dibenzo[b,h][1,4,7,10]tetraazaxycloheptadexin-kN5, kN13, kN18, KN2.1 , KN221-, . [bis-
(rac)-2-Phenylglyxinato(GC4403)]. GC4717.

S [Bis-(rac)- Phemylglysinato(GCH403)]
C‘W HFJ m n N ?Cj‘ﬁ
MW 712.80

GC4717

GC4403 (3g, 6,2mmol) dugc bd sung vao 75mL nuéc DI trong binh nén c6 dung
tich 125mL va khudy manh trong 15-20 phut dé thu dugc dung dich mau cam nhat. Trong
mot binh nén ¢6 dung tich 250mL khac, 18,76g (124mmol) raxemic-phenylglyxin dugc
bd sung va khudy manh vio 125mL nuée DI. Dung dich nay duoc bd sung 4,9g chét rén
NaOH. Sau khi khudy manh trong 10 phut, thu duge dung dich khong mau va do pH
duoc do 1a 12. Trong binh nén c¢é dung tich bang 500mL, dung dich GC4403 va 75mL
dung dich natri raxemic-phenylglyxinat dugc tron. Dung dich mau niu nhat duoc khudy
thém 5 phut nita. Dung dich dugc chuyén vao phéu tach c¢6 dung tich 250mL, va dugc
chiét bang diclometan (75mL, lac khoang 1-2 phiit). Lép hitu co dugc tach va dugc chiét

lai biang dung dich nuéc natri raxemic-phenylglyxinat con lai. L6p diclometan dugc lam
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kho trén MgSO, trong 15 phit, dugc loc bang phéu loc thiy tinh c6 mang x6p ¢6 kich
thuée 18 loc bing 20-50p, va 1am khé (tirc 13, gém) sir dung thiét bi bay hoi quay.
Metanol (25mL) dugc sir dung dé dong bay hoi diclometan du dé thu dugc chit rin mau
cam nhat. Nguyén liéu nay dugc lam kho trong chan khong & nhiét 4§ 37°C trong 20 gio.
5,42g nguyén liéu rdn mau vang tach ra thu dugc higu suat bang 100% dua trén GC4403.
Phan tich nguyén liéu niy bing HPLC di cho thiy do tinh khiét bang 99,5%. Phan tich
nguyén tb nay 13 phit hop véi cdu tric GC4717 duge ky vong C3,Hs;MnN;040H,0. Theo
tinh toan: C, 62,35%; H, 7,21%; N, 13,76%, va Mn, 7,71%. Theo thi nghiém: C,
60,72%; H, 7.26%; Mn, 7,44%, N, 13,34%, va clo (dudi dang tdng lwong halogen), 364
ppm.

Vidul7:

Tén_g hO’p Mangan(II)bis-n-Butyrato[(4aS,13aS,17aS,21aS)-1,2,3,4,4a,5,6,12,
13,13a,14,15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-
dibenzo[b,h][1,4,7,10]tetraazaxycloheptadexin-kN5, kN13, kN18, kN21, kN22]-, . [bis-
n- Butyrato(GC4419)]. GC4713.

GC4713

'GC4419 (5,0g, 10,34mmol) duoc bd sung vao binh nén cé dung tich bang 500mL
chira 100mL nuée DI. Hon hop dugc khudy manh trong 15-20 phut, sau d6 duge nghién
bing séng am/dugc 1am 4m (bing sting nhiét) trong 10 phut dé thu dugc dung dich duc
mau ndu ma sau d6 dugc loc dé loai bé mot luong nhod céc chét khong tan dé thu dugc
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dung dich trong. Mot cach riéng biét, natri butyrat (92g, 0,835mol) dugc hoa tan trong
200mL nudc DI trong binh nén c6 dung tich 500mL. Binh chira dung dich GC4419 duoc
bd sung 100mL dung dich natri butyrat. Dung dich mau ndu dugc khudy thém 5 phut nira
va sau d6 chuyén vao phéu tach ¢ dung tich 500-mL va duoc chiét bang DCM (75mL).
Lép hitu co duge chuyén tré lai vao phéu tach va duogc chiét lai béng dung dich nudc
natri butyrat con lai (100mL). Lé6p DCM dugce 1am kho trén MgSO, trong 15 phut (co
khudy), dugc loc bang phéu loc thily tinh ¢6 mang xbp ¢6 kich thuéce 15 loc bang 20-50y,
- va 1am khd (ttic 13, bof) bang thiét bj bay hoi quay. Metanol (50mL) duoc sit dung dé hoa
tan chét rin va sau do dung dich d6 dugc iam khé trén thiét bi bay hot quay thu dugc dau
mau vang nhat. Nguyén liéu nay con dugc lam kho trong chan khong & nhiét do 30°C
trong 48 gid dé thu duoc chit rin mau niu (4,5g hiéu sudt 76% dua trén GC4419 ban
dau). Phan tich HPLC d3 cho thiy d6 tinh khiét bang 99,6%. Phan tich nguyén té nay 13
phu hop véi cAu traic GC4713 ky vong CyoH49MnNsQO4. Theo tinh toan: C, 59,37%; H,
8,42%; N, 11,94%, va Mn, 9,36%. Theo thtr nghiém: C, 59,32%; H, 8,55%; Mn, 8,80%,
N, 11,94%, va clo (dudi dang tong luong halogen), 546 ppm.

Vidu 18:
Téng hop  Mangan(Il)bis-Benzoato[(4aS,13aS,17aS,21a5)-1,2,3,4,4a,5,6, 12,
13,13a,14,15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-

dibenzo[b,h][1,4,7,10]tetraazaxycloheptadexin-xN5, «N13, kN18, kN21, kN22}-, . [bis-
Benzoato(GC4419)]: GC4712.

TNy T
! Ma R
\»f’f\ §/’; s T & T
H——N ds» (;“H
= ‘\?\f"/ [Bis-Benzoato(GC4419)]
N MW 654,71
GC4712
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Trong binh nén c6 dung tich 500mL chtra 200mL nude DI dugce bd sung 10g
GC4419 va khuéy manh. Dung dich mau nau nhat, trong thu dugc dugce loc dé loai b6
luong nhé cac chét khéng tan va sau d6 dung dich nay dugc bd sung vao 100mL dung
dich nudc natri benzoat (66g) (khoang 458mmol, 11 duong lugng) & dang dong cham
trong 5 phtt. Chit rin mau tring dang keo duogc tich ra khi két thuc viéc bd sung.
Diclometan (100mL) duge bd sung vao hdn hop va khudy manh dé hoa tan tit ca nguyén
liéu rin. Sau d6, hdn hop hai pha thu duge duoc chuyén vao phéu tach. Lép hitu co dugc
tach, duoc 1am khé trén MgSO, (10g), dugc loc, va dugce lam cho kho trong didu kién ap
suét giam trén thiét bj bay hoi quay. Metanol dugc bd sung vao binh chira chat ran du ¢
diu va dung dich nay cling ducjc 1am kho trén thiét bi bay hoi quay @ thu duoc chét ran
mau vang nhat. Nguyén liéu nay dugc lam kho trong chén khong & nhiét do 30°C trong
40 giv va thu duoc 7,8g (hiéu sudt 57% dua trén GC4419) chét rén mau ndu vang nhat
ma dugce phan tich bing HPLC va da cho thiy do tinh khiét bing 99,6%. Phan tich
nguyén té phit hop véi cdu triic GC4712 ky vong ddi v6i C3sHysMnNsOy @ 0,5 H,0. Theo
tinh todn: C, 63,34%; H, 6,99%; N, 10,55%; Mn, 8,28%. Theo thir nghiém: C, 63,07%;
H, 7,38%; N, 10,54%, Mn, 8,16%, va Cl vét (211 ppm).

Viduy 19:

Téng hop  Mangan(I)bis-L-Lactato[(4aS,13aS,17aS,21aS5)-1,2,3,4,4a,5,6,12,
13,13a,14,15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-
dibenzo[b,h][1,4,7,10]tetraazaxycloheptadexin-kN5, kN13, kN18, kN21, kN22]-, . [bis-
L-Lactato(GC4419)]: GC4714.

FESY i 7 £ .
N\ MW 590.62

GC4714
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Trong binh nén cé dung tich 500mL chira 100mL nudc DI dugce bd sung 5g
(10,34mmol) GC4419 va khudy manh. Dung dich mau nau nhat, trong thu dugc duoc loc
d8 loai bod lwong nhéd cac chit khong tan va sau d6 dung dich nay duge bd sung 125mL
dung dich nuéc natri L-Lactat (23,4g) 6 dang dong chadm trong 5 phut. Dung dich mau
néu thu duoc khudy thém 5 phut nita va sau d6 dugc chuyén sang phéu tach c6 dung tich
500-mL va dugc chiét bing DCM (75mL). Lép hitu co duge chuyén ngugc lai vao phéu
tach va duge chiét lai bing dung dich nudc natri (L)-lactat con lai (125mL). Lép
diclometan duoc 1am khé trén MgSO, trong 15 phut (cé khudy), duge loc bang phéu loc
thiy tinh c6 mang xdp c6 kich thude 15 loc bang 20-50p, va 1am khd (tirc 13, bot) st dung
thiét bi bay hoi quay.dé loai bo dung mdi. Sau d6, metanol (50mL) dugc bd sung vao
binh va duoc st dung dé ddng bay hoi DCM du @ thu dugc siro mau niu bang thiét bi
bay hoi quay. ‘Nguyén liéu nay con duogc lam kho trong chin khéng & nhiét do 30°C trong

48 givy dé thu dugc chat ran mau nau.

Chét rén v6 dinh hinh mau niu tach ra dugc phan tich bang HPLC va d cho thiy
d6 tinh khiét bing 99,7%. Phan tich nguyén t6 13 phi hop véi cau tric GC4714 ky vong
CyHysMnNsOgeH,0. Theo tinh toan: C, 53,28%; H, 7,78%; N, 11,51%; Mn, 9,03%.
Theo thir nghiém: C, 53,12%; H, 7,77%; N, 11,91%, Mn, 9,06%, va ClI (0,87%).

Vidu 20:

Téng hop Mangan(Il)bis-rac-Mandelato[(4aS,13aS,17aS,21a5)-1,2,3,4,4a,5,6,12,
13,13a,14,15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-
dibenzo[b,h][1,4,7,10]tetraazaxycloheptadexin-kN5, kN13, kN18, «N21, kN22]-, . [bis-
rac-Mandelato(GC4419)]: GC4706.
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Trong lvong phan tir 714.77

GC4706

Binh nén c6 dung tich 500mL dugc bd sung 200mL nuéc DI va 12,4g axit rac-
Mandelic. Sau khi khudy hén hop nay trong 5 phiit, thu dugc dung dich trong khéng mau.
Dung dich nay dugc xur 137 bing 3,2g NaOH & dang két vién va hdn hop duoc khudy
manh. P9 pH dugce do khi toan b NaOH da hoa tan. B9 pH 1a 3,61 va dugc diéu chinh
dén d6 kiém thip biang cach st dung 5% trong lugng dung dich nuéc NaOH (pH thu
duge = 9,67). Dung dich duc chira 5g GC4419 trong 100mL nuée DI duge loc (20-50p)
va duge bd sung mot phan vao % dung dich nudc di diéu chinh d6 pH cia mudi natri.
Nguyén liéu dinh mau tring két tia duoc khudy thém 5 phut nita va dugc dit trong ti
" lanh & nhiét d6 2-8°C qua dém. Sang hdom sau, huyén phil duoc chuyén vao phéu tach c6
dung tich 250mL va 100mL diclometan duoc sir dung dé rira binh nén véi huyén phu va
nuée rira diclometan duoc két hop lai trong phéu tach. Lép diclometan chuyén ngay sang
mau niu-vang nhat. Cac 16p dugc tach va 16p diclometan dugc chiét bang nira thir hai cta
dung dich nuéc natri mandelat. Sau khi lic manh va dé ling trong 10 phut, 16p
diclometan dugc lam khé trén MgSO, (10g) dugc loc va dugc loai dung moi. Metanol
(50mL) dugc bd sung va dung dich mau vang dugc 1am bay hoi & dong chung cit lwong

diclometan con lai nho thiét bi bay hoi quay. Bot thu dugc duge lam kho trong chan
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khong & nhiét d6 30°C qua dém. Bot mau tréng nga tach ra (6,7g, hiéu suét 91%) duogc
phén tich bang HPLC va di cho thiy db tinh khiét bang 99,5%.

Phén tich nguyén t6 13 phtt hop vé6i ciu trac GC4706 ky vong va di cho thay cac
Kkét qua sau: C, 61,64%; H, 7,04%; Mn, 7,16%; N, 9,30%, va Cl, 66 ppm (0,0066%). Cac
gia tri delta (A) tir cdc nhém dugce hydrat hoa 1/3: C, 0,52%; H, 0,04%; Mn, 0,07%; N,
0,08%, va Cl 0%.

Vidu21:
Téng hop Mangan(IT)bis-L--valinato[(4aS,13aS,17aS§,21a5)-1,2,3,4,4a,5,6,12,
13,13a,14,15,16,17,172,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-

dibenzo[b,h][1,4,7,10]tetraazaxyclo-heptadexin-kN5, kN13, kN18, kN21, kN22}-, . [bis-
(L)-Valinato(GC4419)]: GC4746.

C31HseMnN7O4
Trong luong phan = 644,76
GC4746

GC4419 (3,0g, 6,2mmol) duogc bd sung vao binh nén cé dung tich bang 250mL
chira 100mL nu6c DI. Hén hop dugc khudy manh trong 15-20 phut dé thu dugc dung
dich mau nau nhat. Trong mot binh khac dung dich nuéc chira 58,6g L-(+)-valin (0,5mol)
va NaOH (20g, 0,5mol) trong 200mL nugc DI duoc diéu ché. Do pH cia dung dich nay
dugc ghi lai 1a 11,7. Trong binh nén c6 dung tich bang 500mL két hop dung dich
GC4419 va mot ntra dung dich natri valinat v6i nhau. Dung dich thu dugc dugce khudy
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thém 5 phut nita va dugce chuyén vao phéu tach cé dung tich 0,5-L va dugc chiét bing
100mL diclometan. Lép hitu co duge tach, duge chuyén trd lai vao phéu tach va duoc
chiét lai bang dung dich nudc natri valinat con lai. Lép diclometan duoc tach ra va dung
moi duge loai bing thiét bi bay hoi quay. Metanol (50mL) duoc sir dung dé dong bay hoi
diclometan du dé thu dugc chét rdn mau nau nhat. Nguyén liéu ndy dugce 1am kho trong
chan khong & nhiét do 40°C trong 20 gio.

Thu dugc 3,4g chit rén mau x4m nhat tich ra tuong tng voéi hicu suit 83% dua
trén GC4419. Phan tich HPLC d4 cho thdy d¢ tin khiét bing 99,6% va phén tich nguyén
t6 da cho thdy 0,67% clorua du dugc biéu thi dudi dang tong hrong halogen va phi hop
v6i chu tric GC4746°0,5 H,0. Theo tinh toan: C, 56,87%; H, 8,77%; Mn, 8,39%; va N,
14,97%. Theo thir nghiém: C, 57,22%; H, 8,70%; Mn, 7,88%; N, 14,12%, va Cl duéi
dang tong hrgng halogen bang 0,67%.

Vidu22:

Téng hop Mangan(II)bis-propionato[6R-Metyl(4aR,13aR,17aR,21aR)-

1,2,3,4,4a,5,6,12,13,13a,14,15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-

dibenzo[b,h][1,4,7,10]tetraazaxycloheptadexin-kN35, kN13, kN18, kN21, kN22]-, . [bis-
propionato(GC4444)]: GC4747.

-
#

Trong hrong phan tr = 572.65
CasHarMnN4O4
GC4747

-82-



34713

GC4444 (1,6g, 3,2mmol) dugc bd sung vao binh nén cé dung tich 125mL chira
50mL nu6c DI. Hdn hop dugc khudy manh trong 15-20 phut d¢é thu dugc dung dich mau
vang nhat. Trong mdt binh riéng dung dich nuée chira 6,15¢g natri propionat trong 100mL
nurée DI duge didu ché. Trong binh nén c6 dung tich bang 250mL két hop cac dung dich
GC4444 va natri propionat. Dung dich thu dugc duge khudy trong 15 phut va duge
chuyén vao phéu tach c6 dung tich 0,25-L va dugc chiét bing 50mL diclometan. Lép hiru
co dugc tach va dung mdi duogc loai bang thiét bi bay hoi quay. Metanol (25mL) dugc sir
dung d& ddng bay hoi diclometan du dé thu dugc chat rdn mau niu nhat. Nguyén liéu nay

dugc 1am kho trong chin khong & nhiét do 40°C trong 24 gid.

Thu dugc 1,1g chit rin mau niu nhat tach ra tuong tng véi hiéu suit 60% dua
trén GC4444. Phan tich HPLC d3 cho thiy d6 tinh khiét bing 99,5% va phan tich nguyén
t6 d3 cho thiy 1,44% clorua du dugc biéu thi dudi dang tong lugng halogen va phu hop
v6i cu tric GC474720,5 H,O. Theo tinh toan: C, 57,82%; H, 8,32%; Mn, 9,45%; va N,
12,04%. Theo thir nghiém: C, 58,19%; H, 8,50%; Mn, 9,39%; N, 12,36%, va Cl duéi
dang téng lugng halogen bing 1,44%.

Vidu 23:

Téng hop Mangah(ll)bis-propionato[(4aR,13aR,17&R,21aR)—1,2,3,4,4a,5,6,12,13,
13a,14,15,16,17,17a,1 8,19,20,21,2la-Eicosahydro-1 1,7-nitrilo-7H-
dibenzo[b,h][1,4,7,10]tetraazaxycloheptadexin-kN5, kN13, kN18, kN21, kN22]-, . [bis-
propionato(GC4403)]: GC4748.
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Ca7HasMnNsOy4
Trong hrong phan tr = 558,63
GC4748

GC4403 (3,0g, 6,2mmol) dugc bd sung vao binh nén cé dung tich bing 250mL
chira 75mL nuée DI Hdn hop duge khudy manh trong 15-20 phit dé thu dugc dung dich
mau niu nhat. Trong mot binh khac dung dich nudc chira 23,8g natri propionat trong
75mL nude DI duge didu ché. Trong binh nén c6 dung tich bang 500mL két hop dung
dich GC4403 va 40mL dung dich natri propionat véi nhau. Dung dich thu duogc duge
khudy thém 5 phut nita va duoc chuyén vao phéu tach cé dung tich 0,5-L va dugc chiét
béng 50mL diclometan. Lép hitu co duge tach, duoc chuyén lai vao phéu tach va duoc
chiét lai bang dung dich nudc natri propionat con lai (35mL). Lép diclometan duoc tach
va dung méi duoc loai bang thiét bi bay hoi quay. Metanol (25mL) dugc st dung dé dong
bay hoi diclometan du dé thu duoc chit rin mau niu nhat. Nguyén liéu ndy dugc lam kho
trong chan khong & nhiét d6 40°C vao cudi tudn.

Thu duoc 2,7¢g chat rin mau nu nhat tach ra teong ung va6i hicu suit 78% dua
trén GC4403. Phan tich HPLC d3 cho thiy d6 tinh khiét bang 97,3 % (1,2% monoamin
GC4520) va phén tich nguyén t6 da cho thdy 0,356% clorua du dugc biéu thi dudi dang
téng lugng halogen va phi hop vé6i cdu tric GC4748. Theo tinh toan: C, 58,05%; H,
8,12%; Mn, 9,83%; va N, 12,54%. Theo thir nghiém: C, 58,00%; H, 8,45%; Mn, 9,57%;
N, 12,53%, va Cl duéi dang téng luong halogen béng 0,356%.

Vi du 24:
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Téng hop Mangan(II)bis-pyruvato[(4aS,13aS,21a5)-1,2,3,4,4a,5,6,12,13,
13a,14,15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-dbenzo[b,h][1,4,7,10]
tetraazaxycloheptadexin- kN5, kN13, kN18, kN21, kN22]-, . [bis-pyruvato(GC4419)]:
GC4749

Str dung binh nén ¢é dung tich 500ml, 150mL nudc DI dugc bd sung vao GC4419
(FW 483,38, 5g, 10,34mmol) va khudy manh trong 15-20 phiit dé hoa tan. Trong mot
binh nén thir hai, axit pyruvic (72,83g, 0,827mol) duge bd sung vao 400mL muréc DI
Trong khi khudy huyén phi, NaOH dugc b sung (0,83 mol, 33,2g) va tiép tuc khudy cho
dén khi thu duoc dung dich khong mau, trong. Po pH cia dung dich ndy 1a khodng 12.
Trong binh nén ¢ dung tich bang 500mL, dung dich GC4419 va mdt ntra dung dich natri
pyruvat duoc két hop. Khong chat rin ndo dugc tich va hdn hop mau nau duge khudy
thém 5 phit nita. Dung dich mau nau-vang nhat dugc chuyén vao phéu tach cé dung tich
1L va duogc chiét bang DCM (100 mL, mdi lan lic 1-2 phut). Dung dich nuée duge tao
mau tim hdng nhat. Lép DCM dugc chiét lai bing dung dich nuéc natri pyruvat con lai.
Lép DCM dugc lam khd trén MgSO, trong 15 phit (co khudy), duge loc bang phéu loc
thity tinh ¢6 mang x6p c6 kich thuée 16 loc bang 20-50p, va sau d6 duoc 1am kho bang
thiét bi bay hoi quay. Sau d6, MeOH (50mL) c6 thé dugc sir dung dé déng bay hoi DCM
du dé thu duoc chét rin. Nguyén liéu ndy c6 thé dugc 1am kho trong chan khong & nhiét
d6 30°C trong it nht 20 gid. Chit rén nay c6 thé dugce xac dinh bing phan tich nguyén
t6, MS va HPLC.

Vidu 25:

Téng hop Mangan(II)bis-L-alaninato[(4aS,13a8, i7aS_,2 1aS)-
1,2,3,4,4a,5,6,12,13,13a,14,15,16,17,17a,18,19,20,21,21a-Eicosahydro-11,7-nitrilo-7H-
dibenzo[b,h][1,4,7,10]tetraazaxycloheptadexin-kN5, kN13, kN18, kN21, kN22]-, . [bis-
L-alaninato(GC4419)]: GC4750

Str dung binh nén ¢6 dung tich 500ml, 150mL nuéc DI duge bd sung vao GC4419
(FW 483,38, 5g, 10,34mmol) va khudy manh trong 15-20 phut dé hoa tan. Trong mét
binh nén thir hai, L-(+)-alanin (73,7g, 0,827mol) dugc bd sung vao 400mL nudc DI
Trong khi khudy huyén phu, NaOH (0,83 mol, 33,2g) dugc bd sung va tiép tuc khudy cho
dén khi thu duogc trong khéng mau. pH ciia dung dich nay bang 12,1. Trong binh nén c6
dung tich bang 500mL, dung dich GC4419 va mét nira dung dich natri alaninat dugc Kkét
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hop. Khéng chét rin nao dugc tich va hdn hgp mau niu dugc khudy thém 5 phut nita.
Dung dich mau nau-vang nhat dugc chuyén vao phéu tach ¢ dung tich 1L va dugc chiét
bing DCM (100mL, mbi 14n lic 1-2 phit). Dung dich nuéc dugc tao mau tim hdng nhat.
Lép DCM dugc chiét lai bang dung dich nuéc natri alaninat con lai. Lép DCM dugc 1am
kho trén MgSOy, trong 15 phut (c6 khudy), dugc loc bang phéu loc thiy tinh cé mang xbp
¢6 kich thuéc 15 loc bing 20-50p, va sau d6 c6 thé duge 1am kho bang thiét bi bay hoi
quay. MeOH (50mL) c6 thé dugc st dung dé ddng bay hoi DCM du dé thu dugc chat
rén. Nguyén lidu ndy c6 thé dugc 1am kh trong chan khong & nhiét 6 30°C trong it nhat
20 gid. Chét rén nay c6 thé duge x4c dinh bang phan tich nguyén 5, MS va HPLC.

Két qua

Trong bang I dudi d4y thé hién tom tat so liéu vé sinh kha dung cta cc che phdm
diu nén don nhét tinh khiét khac nhau véi cdc din xuat phoi ti truc cia cac phirc chat
nhén vong 16n pentaaza Mn(II) khac nhau tir viéc dung li€u id cta lon nhd. Trong mdi vi

du, ndng dd cia dugc chét thir nghiém 1a 10% trong lugng ciia toan bd ché phém.
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Bang I
Hop chét duoc str dung (cac phdi tir truc) DAu nén Docill:liolzhiﬁél ng
GC4419 (Clo) Capmul MCM 9%
GC4701 (Axetato cia GC4419) Capmul MCM 15%
GC4702 (L-Phenylglyxinato cia GC4419) Capmul MCM 43%
GC4720 (rac-Phenylglyxinato cia GC4419) Capmul MCM 33%
GC4718 (Phenylaxetato cia GC4419) Capmul MCM 32%
GC4719 (Phenylglyoxylato cia GC4419) Capmul MCM 25%
" GC4704 (L-Phenylalaninato cia GC4419) Capmul MCM 10%
GCA4746 (L-Valinato ciia GC4419) Capmul MCM 13%
GC4705 (rac-2-Phenylpropionato cia GC4419) | Capmul MCM 23%
GC4706 (rac-Mandelato cia GC4419) Capmul MCM 28%
GC4707 (Xyclohexanebutyrato cia GC4419) Capmul MCM 9%
GCA4711 (Propionato cia GC4419) Capmul MCM 27%
GC4708 (Dodecanoato ctia GC4419) Capmul MCM 12%
GC4709 (Pivaloato cia GC4419) Capmul MCM 17%
GC4710 (Octanoato ctia GC4419) Capmul MCM 13%
GC4712 (Benzoato ciia GC4419) Capmul MCM 24%
GC4714 (L-Lactato cia GC4419) Capmul MCM 36%
GC4401 (Clo) Capmul MCM 15%
GC4715 (rac-Phenylglyxinato ciia GC4401) Capmul MCM 36%
GC4403 (Clo) Capmul MCM 9%
GCA4717 (rac-Phenylglyxinato ciia GC4403) Capmul MCM 26%
GC4748 (Propionato cua GC4403) Labrafil M2125 CS 22%
GC4444 (Clo) Capmul MCM 14%
GCA4716 (rac-Phenylglyxinato cia GC4444) Capmul MCM 34%
GC4747 (Propionato ciia GC4444) Labrafil M2125 CS 20%
GC4419 (Clo) Peceol 9%
GC4701 (Axetato ciia GC4419) Peceol 11%
GC4702 (L-Phenylglyxinato cia GC4419) Peceol 29%
GC4705 (rac-2-phenylpropionato ciia GC4419) Peceol 24%
GC4719 (Phenylglyoxylato cia GC4419) Peceol 28%
GCA4711 (Propionato ciia GC4419) Peceol 29%
G(C4712 (Benzoato cia GC4419) Peceol 29%
GC4713 (Butyrato cua GC4419) Peceol 18%
GC4419 (Clo) Miglyol 812 N 8%
GC4702 (L-Phenylglyxinato cia GC4419) Miglyol 812 N 42%
GC4720 (rac-Phenylglyxinato cia GC4419) Miglyol 812 N 32%
GC4419 (Clo) Maisine 35-1 8%
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GC4701 (Axetato ciia GC4419) Maisine 35-1 8%
GC4711 (Propionato cua GC4419) Maisine 35-1 29%
GC4718 (Phenylaxetato ciia GC4419) Maisine 35-1 28%
GC4719 (Phenylglyoxylato ciia GC4419) Maisine 35-1 31%
GC4710 (Octanoato ciia GC4419) Maisine 35-1 8%
GC4712 (Benzoato cua GC4419) Maisine 35-1 18%
GC4419 (Clo) Labrafil M2125 CS 7%

GC4701 (Axetato cua GC4419) Labrafil M2125 CS 16%
GC4711 (Propionato cua GC4419) Labrafil M2125 CS 44%
GC4710 (Octanoato ciia GC4419) Labrafil M2125 CS 21%
GC4713 (Butyrato cia GC4419) Labrafil M2125 CS 21%
GC4709 (Pivaloato ciia GC4419) Labrafil M2125 CS 22%
GC4702 (L-Phenylglyxinato cia GC4419) | Labrafil M2125 CS 25%
GC4711 (Propionato cua GC4419) Labrafil M1944 CS 23%

Trong cac vi du duéi ddy dugc thé hién 1 cac db thi vé ndng do trong huyét trong
ctia phtrc chit nhan vong 16n pentaaza Mn(II) gbc sau khi ding qua dudng iv hoic trong
t4 trang (intraduodenal-id) cac dan xuit thir nghiém khac nhau theo thoi gian sau khi
ding ché phim thir nghiém. Céc vi du ndy duoc chon tir cac vi du néu trong bang I (trén
day). Trong tit ca cac vi du % do sinh kha dung duoc dua trén su so sanh giita luong
duoc chét thir nghiém trong huyét twong thu dugc tir sy so sanh cac gia tri ndng do tir
viéc dung lidu id trén cing cac con lon duge ding liéu iv duoc st dung dé tinh toan gia

tri AUC cua d¢ sinh kha dung 100%.

Trong Fig.1 dugc thé hién 1a cac dd thi dic tinh cta cac né)ng do trong huyét trong
ctia phtrc chit nhan vong 16n pentaaza mangan gbc ctia GC4419 (doc 1ap voi ché phdm
ctia cac phdi tir truc) trong huyét tuong ctia lon nhé tir cic mau méu & cac thoi diém 1én
dén 24 git sau khi sir dung dugc chét thir nghiém bang cach ding qua dudng iv hoic id.
Luong GC4419 trong méau sau khi dung iv liéu 1 mg/kg thé trong (mpk) duge coi 14 ¢6 dd
sinh kha dung bing 100% va ndng d0 trong huyét twong sau khi st dung iv ché phim
chira nude chira GC4419 ciing duogc thé hién. Trong vi du ndy, sir dung trong ta trang lidu
10mg/kg ctia 10% trong lugng cac ché phim chira 1) dén xuét bis-L-phenylglyxin ciia
GC4419 (GC4702), 2) din xuét bis-L-phenylalanin ciia GC4419 (GC4704), va 3) dan
xuét bis-raxemic-phenylglyxin ciia GC4419 (GC4720) du6i dang cac ché pham Capmul
MCM ciia chiing duoc so sanh v6i viée st dung qua duong iv lidu Img/kg cta chinh

GC4419.
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Trong Fig.2 dugc thé hién 1a cac d6 thi dic tinh ndng d6 trong huyét tuong cua
phtrc chit nhan vong 16n pentaaza mangan gdc cia GC4419 (doc 14p véi ché phdm cia
céc phdi tr truc) trong huyét twong ciia lon nho 14y tir cAc mAu mau & cac thoi diém 1én
dén 24 gior sau khi ding cac duge chat thir nghiém dugc bao ché trong Peceol dé sir dung
qua duong id. Luong duogc chit gbc trong mau (trong trudng hop nay 14 GC4419) sau khi
ding qua dudng iv 12 liéu 1mg/kg thé trong (mpk) dugc coi 1a c6 do sinh kha dung bing
100% va ndng do trong huyét twong sau khi ding qua dudng iv ché phim chira nudc
chira GC4419 ciing dugc thé hién. Trong vi du ndy, viéc dung trong ta trang lidu
10mg/kg ctia 10% trong lwong ché pham chira 1) GC4419, 2) din xuit bis-axetato ciia
(GC4419 (GC4701), 3) din xuit bis-phenylglyoxylato ctia GC4419 (GC4719) va 4) din
xuét bis-raxemic-2-phenylpropionato ciia GC4419 (GC4705) duéi dang cac ché phdm

Peceol cna ching duoc so sanh v6i viée sit dung qua dudng iv cia chinh GC4419.

Trong Fig.3 dugc thé hién 13 cac dd thi dic tinh cia cac nong do trong huyét tuong

ctia phtrc chét nhan vong 16n pentaaza mangan gbc ciia GC4419 (doc 14p véi ché phdm -

clia cac phéi tir truc) trong huyét twong cia lon nho iy tir cac mAu méu & cac thoi diém
1én dén 24 gidr sau khi ding cac duoc chit thir nghiém duoc bao ché trong Labrafil |
M2125 CS dé st dung qua dudngr id. Luong dugc chit gde trong mau (trong trudmg hop
nay 13 GC4419) sau khi sir dung qua dudng iv liéu 1mg/kg thé trong (mpk) dugc coi 14 ¢6
d6 sinh kha dung bang 100% va ndéng do trong huyét twong sau khi st dung qua dudng iv
ché phé,nl chira iude chira GC4419 ciing dugc thé hién. Trong hinh v& nay, viée sir dung
trong t4 trang lidu 10mg/kg ciia 10% trong lugng ché pham chira 1) GC4419, 2) din xuét
bis-axetato ctia GC4419 (GC4701), va 3) dan xuét bis-octanoato ctia GC4419 (GC4710)
& dang cac ché phim Labrafil M2125 CS duogc so sanh v6i viée dung lidu qua dudng iv

cua chinh GC4419 trén cung mot nhom lon.

Trong Fig.4 dugc thé hién 14 cac dd thi dic tinh ndng do trong huyét twong cta
phirc chit nhan vong 16n pentaaza mangan gbc ciia GC4419 (doc 1ap véi ché phim cia
cac phdi tir truc) trong huyét twong ciia lon nhé 14y tir cAc mAu mau & cac thoi diém lén
dén 24 gid sau khi dung cic dugc chét thir nghiém dugc bao ché trong Labrafil M2125
CS dé st dung qua duong id. Luong dugc chat gbc trong mau (trong truomg hop nay 1a
GC4419) sau khi ding qua dudng iv liéu 1 mg/kg thé trong (mpk) dugc coi 14 ¢6 do sinh
kha dung bing 100% va ndng do trong huyét twong sau khi ding qua dudng iv ché phim

chtra nu6e chira GC4419 ciing duoc thé hién. Trong vi du nady, viéc ding qua duong
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trong t4 trang lidu 10mg/kg cia 10% trong luong ché phdm chia 1) din xuét bis-
pivaloato ctia GC4419 (GC4709), 2) d4n xuét bis-propionato ctia GC4419 (GC4711), va
3) dn xuit bis-butyrato cia GC4419 (GC4713) & dang ché phdm Labrafil M2125 CS cta
ching dugc so sanh véi viéc st dung qua dudng iv cua chinh GC4419 trén cing mot

nhém lgn.

Trong Fig.5 duoc thé hién 1a @6 thi dic tinh cta né)ng do trong huyét trong cua
phirc chét nhin vong 16n pentaaza mangan gdc ctia GC4401 (ddc 14p véi ché pham cua
cac phéi tir truc) trong huyét twong cia lon nhé 1iy tir cac mau méu & cc thoi diém lén
dén 24 gid sau khi ding cac dugc chit thir nghiém duoc bao ché trong Capmul MCM dé
st dung qua dudong id. Luong dugc chdt gdc trong méu (trong trudng hop ndy 1a
GC4401) sau khi ding qua dudng iv lidu Img/kg thé trong (mpk) duoc coi 1a ¢6 dd sinh
kha dung bang 100% va ndng do trong huyét tuong sau khi ding qua dudng iv ché phdm
chira nudc chira GC4401 ciling dugc thé hién. Trong vi du nay, viéc dung qua dudng
trong t4 trang litu 10mg/kg cta 10% trong luong ché pham chira 1) GC4401 va 2) din
xuit bis-raxemic-phenylglyxin ciia GC4401 (GC4715) du6i dang ché phdm Capmul
MCM cua ching dugc so sanh véi viéc st dung qua dudong iv cia chinh GC4401 trén

cung mot nhém lon.

Trong Fig.6 dugc thé hién 1a d6 thi dic tinh clia néng do trong huyét twong cia
phirc chét nhin vong 16n pentaaza mangan gdc ciia GC4444 (doc 1ap véi ché pham cua
cac phéi tir truc) trong huyét tuong ciia lon nho 14y tir cac mau méu & cac thoi diém Ién
dén 24 gid sau khi ding céc dugc chit thir nghiém duoc bao ché trong Capmul MCM dé
sit dung qua dudong id. Lugng dugc chit gbc trong méu (trong trudng hop nay la
GC4444) sau khi ding qua dudng iv lidu 1mg/kg thé trong (mpk) dugc coi 1a ¢6 do sinh
kha dung bang 100% va ndng d6 trong huyét trong sau khi ding qua dudng iv ché pham
chtra nu6c chira GC4444 ciing duoc thé hién. Trong vi du nay, viéc ding qua dudng
trong t4 trang lidu 10mg/kg cta 10% trong luong ché pham chira 1) GC4444 va 2) dan
xuit bis-raxemic-phenylglyxin ciia GC4444 (GC4716) du6i dang ché phdm Capmul
MCM cua ching dugc so sanh véi viéc sit dung qua dudng iv cia chinh GC4444 trén

cung mot nhém lon.

Trong Fig.7 duoc thé hién 1a d thi dic tinh cia néng do trong huyét twong cia
phtrc chit nhan vong 16n pentaaza mangan gdc ciia GC4419 (doc 1ap v6i ché phdm cia
cac phéi tir truc) trong huyét trong cia lon nho iy tir cdc miu méu & cac thoi diém 1én

-90-



34713

dén 24 gidr sau khi ding cac duoc chat thir nghiém dugc bao ché trong Capmul MCM dé
st dung qua duong id. Luong dugc chit gdc trong méau (trong trudng hop nay la
GC4419) sau khi ding qua duong iv lidu 1mg/kg thé trong (mpk) dugc coi 1a ¢6 do sinh
kha dung bang 100% va ndng do trong huyét twong sau khi ding qua duong iv ché pham
chtra nuéce chira GC4419 ciing duoc thé hién. Trong vi du nay, viéc ding qua dudng
trong t4 trang lidu 10mg/kg ctia 10% trong lugng ché phdm chira 1) GC4419, 2) din xuét
bis-axetato cia GC4419 (GC4701), va 3) dan xult bis-raxemic-mandelato ciia GC4419
(GC4706) dudi dang ché pham Capmul MCM ctia chiing duge so sanh véi viée st dung
qua dudng iv ciia chinh GC4419 trén cuing mét nhém lon.

Trong Fig.8 duoc thé hién 14 dd thi dic tinh cia ndng d6 trong huyét twong ctia
phirc chit nhan vong 16n pentaza mangan gbc ciaGC4419 (doc lap véi ché phim cua cac
phéi tir truc) trong huyét twong ctia lon nho 14y tir cac miu mau & cc thoi diém 1én dén
24 gid sau khi ding cac dugc chét thir nghiém duogc bao ché trong Maisine 35-1 dé sir
dung qua dudng id. Luong dugc chat gbc trong méu (trong trudng hop nay 1a GC4419)
sau khi ding qua dudng iv liéu 1mg/kg thé trong (mpk) dugc coi 1a ¢6 do sinh kha dung
bing 100% va ndng d6 trong huyét tvong sau khi ding qua duong iv ché phim chira
nuée chira GC4419 ciing dugc thé hién. Trong vi du nay, viéc ding qua dudng trong ta
trang lidu lOrﬁg,’kg cia 10% trong lugng ché phdm chia 1) GC4419, 2) din xuit bis-
phenylaxetato ctia GC4419 (GC4718), va 3) dan xuét bis-axetato ctia GC4419 (GC4701)
& dang ché pham Maisine 35-1 clia chiing dugc so sanh véi viée st dung chinh GC4419

qua dudng iv trén cung mot nhoém lon.

Trong Fig.9 dugc thé hién 1a db thi dic tinh ndng do trong huyét tuong ctia phirc
chét nhan vong 16n pentaza mangan gdc ciia GC4403 (doc 14p v6i ché phdm cia cac phéi
tr truc) trong huyét twong ctia lon nhé thu duge tir cdc mau mau & cac thoi diém lén dén
24 gi¢ sau khi dung bis-raxemic-phenylglyxinato-GC4403 qua duodng id. Luong duoc
chét gbc trong mau (trong truomg hop ndy 14 GC4403) sau khi ding qua duong iv lidu
1mg/kg thé trong (mpk) duge coi 14 c6 do sinh kha dung bang 100% va ndng do trong
huyét trong sau khi ding qua duong iv ché phdm chita nuéc chira GC4403 ciing dugc
thé hién. Trong vi du nay, viéc ding qua dudng trong ta trang lidu 10mg/kg cia 10%
trong lwong ché phim chira din xuét bis-raxemic-phenylglyxin ctia GC4403 (GC4717) &
dang huyén phu dic 10% trong luong trong Capmul MCM dugc so sanh véi viée st dung
chinh GC4403 qua duodng iv trén cung mdt nhém Ign.
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Céc vi du dugc vién dan trén ddy cho thiy ring cac phdi tir truc gin két vdi ion
Mn(II) c¢6 thé gy ra tac dung khéng du doan dugc trude d6 va rat sdu dén kha nang thim
qua dudong GI ctia cac phiic chat nay va trd nén c6 sinh kha dung qua duong miéng. Cac
tac gia sang ché d3 phat hién ra ring c¢6 ton tai mot nhém nhé cac phdi tir ¢ chu tric kha
gibng nhau ma c6 thé c6 kha nang hip thu qua duong da day rudt (gastrointestinal-GI)
dugc tang cudng manh va do do6 c¢6 d¢ sinh kha dung qua dudng miéng dugc tang cudng
marnh. Mot nhém nhé cia cac ciu triac phéi tir truc nay c6 do sinh kha dung qua dudng

miéng dugc ting cuong bao gdm cac ciu triic duoc thé hién trong Fig.10.

C6 mdt sb diac diém clu trac dang chi y ma tac dong dén do sinh kha dung. Thir
nhét 13, nhidu cu tric axit alkyl carboxylic dugc sang loc d6 sinh kha dung ding qua
dudng miéhg trong nhiéu loai ddu khac nhau va di quan sat thdy rang cc cdu triic niy
khong c6 hi€u qua nhu nhau trong viéc tao ra d¢ sinh kha dung qua dudng miéng caoc.
Thuec té, phédi tir propionato (va phéi tir lactato c6 lién quan - phdi tir propionato véi OH
duoc thé cho H, va c6 thé 1a cac phéi tir khac dua trén phdi tir propionato) tao ra d6 sinh
kha dung t6t hon nhiéu so véi phbi tir bat ky trong s6 cac phdi tir carboxylato khac; nhur
phéi tr ¢6 mach ngin hon mét nguyén tir cacbon, axetato, hogc cac phdi tir carboxylato
c6 mach dai hon nhu butyrato hodc octanoato. Thit hai, c6 mot loai duy nhét cac phéi to
truc ma thu dugc tir axit phenylaxetic; #i#c la, phdi tir phenylaxetato. Cac din xuét nay
duoc thé hién trong Fig.10. Toan bd cac phirc chit thu dugc tir loai phéi tir phenylaxetato
¢6 d6 sinh kha dung cao hon nhiéu so véi phtrc chit diclo gbc hodc so vé6i cac phirc chit
alkyl carboxylato khic, bao gdm céc phirc chét thu dugc tir phdi tir axetato hoic
carboxylato cé trong lirgng phén tir cao hon khac. Thit ba, mot trong sé cac din xuat nay
duoc dua trén axit amin, phenylglyxin. Phéi tir raxemic-phenylglyxinato 1am ting do sinh
kha dung, trong d6 tit ca cac phéi tir vong 16n pentaaza khac nhau dugc thir nghiém cho
thdy rang day khong chi 12 tic dung dugc nhan thiy & phtic chat nhan vong 16n pentaaza
mangan gdc ctia GC4419, ma con 13 tac dung chung ctia ho phirc chat Mn(II) nay. Ngoai
ra, dan xuét L-phenylglyxinato cia GC4419, GC4702, thuc té dugc hép thu t6t hon nhiéu
50 v6i cac phéi tir axit amin khac nhu L-phenylalaninato hodc cac phirc chit L-valininato,
hodc phirc chit rac-phenylglyxinato, GC4720. Ngoai ra, dic tinh 1am ting d6 sinh kha
dung nay c6 thé bi han ché & cac din xuit phdi tir phenylglyxinato (lai mét din xut cua
axit phenylaxetic) nhu dugc chimg minh boi d6 sinh kha dung rit kém ctia cac phirc chit

thu duoc tir chét cung loai L-Phenylalanin hodc chét cung loai L-valin, mdc du co thé 1a

-02-



34713

cac phéi tlr axit amin khéc, cu thé 13 chat cung loai L-alanin thudc loai cac phéi tr trén co
s& propionato dugc mé ta trén day, cling co thé dem lai d6 sinh kha dung tdt.
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Y£U CAU BAO HO

1. Phic chat nhan vong 16m pentaaza cé cong thiic:

2. Duoc phdm chia phiic chit nhan vong 16m pentaaza theo diém 1 va td dugc duoc dung
thich hop d€ sir dung.

3. Duoc pham theo diém 2, trong d6 dwoc phdm nay thich hop d€ sit dung qua dudng
miéng cho d6i twong 1a nguoi.

4. Duoc phidm theo diém bat ky trong s6 c4c diém 2 va 3, trong d6 dwoc phdm nay chita it
nhét mot chat hoat dong bé mit than dau va dau.

5. Duoc phdm theo diém 4, trong d6 it nhat mot chat hoat dong bé mit than dau va dau
chita it nhit mot trong s6 monoglyxerit va/hodc diglyxerit cla axit béo, este cla
monoglyxerit va/hodc diglyxerit clia axit béo va axit axetic, sucxinic, lactic, xitric
va/hoic tartaric, monoeste va/hodc dieste clia axit béo va propylen glycol, este cla axit
béo va polyglyxerol, dau thau dau dugc etoxylat hda, axit va este duoc etoxylat hda duoc
tao ra bang phén ung gitra etylen oxit véi axit béo hodc este glyxerol ciia axit béo, este
sorbitan ctia axit béo, san phdm chuyén héa este ciia triglyxerit dau thuc vat tu nhién hodc
duoc hydro héa va polyalkylen polyol, ruou dwoc etoxylat hoa, va co-copolyme cla
polyoxyetylen va polyoxypropylen.

6. Duoc phdm theo diém 5, trong d6 it nhat mot trong s chat hoat dong bé mit than dau
va du chia it nhat mot hén hop cfia mono/diglyxerit ctia axit caprylic/capric, hon hop

ctia triglyxerit clia axit caprylic/capric, linoleoyl polyoxyl-6 glyxerit (NF), oleoyl
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polyoxyl-6 glyxerit (NF), glyxeryl monooleat (NF), monoglyxerit glyxeryl monolinoleat
(NF), va caprylocaproyl polyoxyl-8 glyxerit (NF).

7. Dugc phdm theo diém bét ky trong s6 cac diém tir 2 dén 6, trong d6 dugc phdm niy &
dang bao ché rin hoac ban ran.

8. Dugc pham theo diém bat ky trong s cac diém tir 2 dén 6, trong d6 dugc phim nay &
dang vién nén, vién nang gelatin, gel hodc hdn dich thich hop dé sir dung qua duong
miéng.

9. Dugc phim theo diém bit ky trong sb cac diém tir 2 dén 8, trong d6 duge phim nay
chira 16p bao tan trong rudt.

10. Dugc phim theo diém bat ky trong s6 cac diém tir 2 dén 9, trong d6 duge phidm nay &

dang st dung qua dudng miéng chita hydroxypropylmetylxenluloza (HPMC).
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R,=Ry=H Phenylaxetat

Rg = QH, Rg =H iMandelat
Rg = ?@Hgg R3 =H Phenylglyxin

Ry=Ry=(=0) Phenlgivoxylat

Ry=CHy,Ry=H  2-Phenylpropionat

Ry=CH, Ry =OH Ry=H Lactat
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