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Sang ché d& xuét hop chit polymyxin c6 cong thic (I) va cac mudi, cic solvat va dang
duoc bao vé cta nd, cac dugc phém chua hop chét ¢6 cong thuce (I), va st dung cac
hop chét va cac ché pham trong cac phwong phap diéu tri bénh, nhu cac phwong phap
diéu tri nhidm vi sinh vat. Hop chét c6 cong thic (I) c6 cong thirc:

NH,

<

trong d6 -R'® 1a nhom:

va -R!6 1a hydro; -R'7 1a hydro; -L- 14 lién két cong hoa tri hodc metylen; va
-Ar aryl ty y duoc thé. Cac nhom -X-, -R!, -R2, -R3, -R*, va -R® duoc x4c dinh nhu da

néu trong ban mo ta nay.
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Don lién quan
Pon dang ky sang ché nay yéu ciu hudng loi ich, va quyén wu tién, ctia US 62/689602
nop ngay 25 thang 6 nam 2018 (25,06,2018), ndi dung ctia n6 dugc dua hoan toan vao

day bang céch vién dan.

Linh viec ky thudt dwoc dé cdp
Sang ché dé cap dén cic hop chét polymyxin mdi, cac dugc pham chira cac hop chét
nay, va su dung cac hop chét nay va cac dugc phém do trong viéc diéu tri bénh, vi du,

diéu tri nhiém vi sinh vat, dac biét 1a nhiém cac vi khuan gram am.

Tinh trang ky thudt ciia sdng ché

W02013/072695 va W0O2014/188178 boc 16 cac chat dan xut ctia polymyxin, trong
d6 gbe axyl béo & dau tan cung N va gbc axit diaminobutyric bén canh cta polymyxin
B hoic colistin dwoc thé bang nhom dau tan cing ¢6 phin tir thé amino. Cac chit din

Xuét nay ¢6 hoat tinh diét vi khuén tét trong khi ¢c6 muc ddc tinh té bao giam.

W02015/135976 con boc 16 cac chit ddn xudt cia polymyxin trong d6 goc axyl béo &
dau tan cung N va axit diaminobutyric bén canh cta polymyxin B hoic colistin ciing
duoc thé béng nhom dau tin cung co phén ttr thé amino. Trong ban mo ta nay, vi tri cu
thé ctia phan tir thé amino va viéc dat cac phén tir thé khac o gbe dau tan cang N duoc
théy la quan trong dbi vé6i hoat tinh diét vi khuan manh d6i voi mdt loat tic nhan gdy
bénh then chédt, nhu Escherichia coli, Klebsiella pneumoniae, Pscudomonas
aeruginosa va Acinetobacter baumannii. Cac hop chat dd duge boc 1§ ciing duy i

doc tinh té bao thap.

WO 2016/083531 bdc 16 cac chat dan xuat ctia polymyxin, trong d6 goc axyl béo &
dau (dn cung N va axit diaminobutyric bén canh cua polymyxin B hodc colistin cling
dugc thé bang nhom dau tan cung c6 phan tr thé amino, nhu cdc nhom c6 mit trong

cong bd don qudc t& sb WO02013/072695, W0O2014/188178 va W02015/135976.
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Ngoai ra, gdc axit amin & vi tri 6 va/hodc 7 dugc thé lién quan dén polymyxin B va

colistin.

Dé trg nén hiru ich hon cho liéu phép ngoai dudng tiéu hoa ddi véi hién tugng nhiém
toan than so véi cac polymyxin hién c6, cac chit din xudt méi ciia polymyxin it nhét
phai c6 hoat tinh ngang bang cc polymyxin di biét nay trong khi c6 doc tinh in vivo &

than thap hon dang ké.
Bin chit ky thudt ciia sdng ché

Theo khia canh chung, sang ché dé xuét cac hop chat c6 161 polymyxin di dugc loai
axyl, nhu 18i nonapetid cta polymyxin B hodc colistin v6i gdc axit amin & vi tri 3
duoc thé bang Dap, ¢6 nhém -X-R!5, nhu duge x4c dinh trong ban mé ta nay, & dau
tan cing N. Cac hop chit nay c6 thé dugc ding trong phuong phap didu tri hodc
phong bénh, tiy ¥ két hop véi hoat chit thir hai. Cac hop chét co thé dwoc dung dé

diéu tr1 nhiém vi sinh vat, nhu nhiém vi khuan Gram am.

P thdy rang cac hop chit theo sang ché co doc tinh thdp ddi véi té bao can bang véi
lwong thude chdp nhan dugce & thin sau khi dung liéu ngoai dudng tiéu héa. Cac hop
chét theo sang ché da duoc thay 1a t6t hon ca polymyxin B, cling nhu cic hop chat
polymyxin cai bién da biét trong linh vuc k¥ thudt nay, ké ca cic hop chit da dugc
chi don béo cdo trude day. Tinh vuot trdi nay 1a rd rang & mdt hodc nhidu dic tinh
trong s6 cac dac tinh dudi day: doc tinh thép hon d6i véi té bao, lugng thube chép
nhan duoc ¢ than (tc 1a doc tinh & than chap nhan dugc, 1a do lwong thude & than la
khong cao) sau khi dung lidu ngoai duong tiéu héa, hidu qua & mo hinh dui va phdi
cta chudt bé, va/hoic MIC tdt hon ddi véi cac chung vi khuan gay bénh, trong khi la
twong duong véi cac hop chit da biét trong linh vuc k¥ thudt ndy vé cac khia canh

khac.

Théng thudng, cic hop chat da biét trong linh vie k¥ thudt nay thé hién mot, hoic co

1& hai trong s6 cdc tinh chét c6 loi nay, nhung khong tit ca. Vi dy, hién rat d& tim
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dugc céc Hc_rp chit polymyxin c6 dgc tinh thap hon d6i véi té bao, nhung doc tinh thip
hon dbi voi té bao ndy thudng di kem véi hoat tinh diét vi khuén thip hon. Tuy nhién
Ngoai ra, cdc hop chét c6 doc tinh thdp hon ddi vai té biao con b thé duge tim thy &
than & ndng do cao sau khi ding lidu. Do do, cac hop chit nay van 1a doc va khong

httu dung trong cac phuong phap diéu tri bénh.

Theo khia canh thir nhat, séng ché dé xuat hop chat c6 cong thirc (I), va cac muoi
dugc dung, cac solvat, cac dang dugc bao vé va cac dang tién duogc chat cua n6. Hop

chat c6 cong thic (I) duoc thé hién nhu sau:

wag 51:[
w{i@

-X-  biéu thi -C(0)-; )

-R!  cung v6i nhom carbonyl va nito & vi tri alphé S0 v6i cacbon ma né duge gin
vao, 1a gbc phenylalanin, leuxin, norleuxin, valin hoic norvalin;

-R?*  1a Cr4 alkyl tuy y dugce thé bang mot nhom hydroxyl;

-R3  cung véi nhém carbonyl va nito & vi tri alpha so v6i cacbon ma né dugc gin
vao, 1a gbc threonin;

-R*  cung v&i nhom carbonyl va nito & vi tri alpha so véi cacbon ma né dugc gan
vao, la Dap, nhu L-Dap; |

-R® 14 hydro hodc metyl; va

-R¥®  1a nhom:
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trong do:
-R'® 1a hydro;
-R'7 14 hydro;
-L- 13 lién két cong hoa tri hoac metylen (-CHa-);
-Ar aryl di tuy ¥ duoc thé, nhu phenyl da dugc thé.

Hop chét c6 cong thiic (I) cling c6 thé dugc thé hién nhu sau:

Ar

e / -
r
¥

trong d6 -R!, -R?, -R® va -Ar c6 cung nghia nhu da néu trén day,
va cac mudi dugc dung, cac solvat, cac dang dugc bdo v€ va cac dang tién

dugc chat cua chung.

Sang ché con dé xuat duoc pham chira hop chét co cong thic (I), tuy ¥ cing v6i mot

hodc nhi€u chat mang dugc dung.

Theo khia canh khac, sang ché dé xuit hop chit ¢ cong thtc (I), hodc dugc phém

chira hop chét c6 cong thuc (I), & ding trong phuong phap diéu tri hodc phong bénh.
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Theo khia canh khéc nita, sang ché d& xuét hop chét co cong thire (I), hodc duoc phim

chira hop chit c6 cong thirc (I), dé dung trong phuong phap didu tri nhiém vi sinh vat.

Sang ché con dé xuét phuong phép diéu tri bénh, phuong phap nay bao gdm budc
dung hop chit c6 cong thire (I), hodc dugc phdm chia hop chét ¢6 cong thuc (1), to

d6i tugng cé nhu cau. Phuong phép co6 thé duoc ap dung dé diéu tri nhiém vi sinh vat.

Nhiém vi sinh vét ¢6 thé 1a nhidm vi khuén, nhu nhidm vi khuidn Gram 4m. Nhiém vi
khuan Gram am c6 thé dugc chon tir nhém bao gdm Escherichia spp., Klebsiella spp.,
Enterobacter spp., Salmonella spp., Shigella spp., Citrobacter spp., va cac vi khuan
duong rudt khac, Pseudomonas spp., Acinetobacter spp., Stemotrophomonas, va

Legionella.

Sang ché con dé& xudt cac phwong phap diéu ché cac hop chat co cong thirc (I) ciing

nhu cac chat trung gian dé dung dé diéu ché cac hop chat c6 cong thirc (I).

Cac khia canh nay va cac khia canh khac va phuong an theo sang ché duoc boc 16 chi

tiét hon dudi day.
MG ti chi tiét sang ché

Sang ché d& xuét cac hop chit co cong thic (I), bao gdm céc hop chét ¢6 cong thirc
(1) va (II) nhu duoc boc 19 chi tiét hon dudi ddy, dé dung trong viée diéu tri bénh,

tiy ¥ ciing v6i hoat chat thir hai.

N6i chung, céc hop chét c¢6 cong thic (I), (I) va (III) ¢ 18i polymyxin, ma la 151
nonapeptit, va nhém -X-R'5 & dau tan cung N cia 16i polymyxin. Nhém -R' 1a nhém
y-aminopropyl da dugc thé. Nhom y-aminopropyl dugc thé & vi trf B so voi gbe -X-
voi aryl tity ¥ duge thé hodc nhém aralkyl. Goc axit amin thi nhit & mach ngoai vong

ctia cac hop chét theo sang ché - twong tmg véi vi tri 3 & polymyxin - 1a gbc Dap (axit
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diaminopropionic), nhu L-Dap, hon 13 gbc L-Dab (axit L-diaminobutyric), nhu c6 mat

¢ polymyxin B va colistin.

Céc gbe axit amin & vi tri 6 va 7 ctia hop chit polymyxin (theo cach dénh s6 duoc ap
dung cho polymyxin) ¢ thé twong Gng vdi cac gbe axit amin c6 mit & polymyxin B
va colistin. Cac gbc axit amin & vi tri 6 va/hodc 7 ¢ thé duoc thé bang cic gbe axit

amin khéac nhau so vdi cac goc & polymyxin B va colistin.

Dé hitu dung hon ¢ phép tri 1idu ngoai dudng tiéu hoa ddi véi nhiém toan than so véi
loat hop chit polymyxin da biét, cac chat din xudt méi cua polymyxin it nhat phai ¢6
hoat tinh diét vi khuén ngang bang vdi cac hop chét polymyxin da biét trong khi ¢6

doc tinh in vivo & than thip hon dang ké.

Cac tac gia sang ché da phat hién thiy ring 1a khong di cho hop chit polymyxin thé
hién doc tinh thdp hon dbi véi té bao, vi didu nay thuong khong lién quan dén doc tinh
in vivo giam. Do d6, su tich tu thudc ¢ than va sy thanh thai n6 ra khéi d6 cling phai
dwoc thuan loi. No6i cach khac, két hop muc d6 doc dbi vai té bao va luong thude &
than sau khi dung lidu ngoai duong tiéu hoa la co sé din dén bién dang doc tinh in

vivo thuan loi.

Pidu ndy c6 thé duoc thé hién bang so sanh lam vi du thé hién trong bang A duéi day,
trong d6 PMBN chi 13i nonapeptit ctia polymyxin B va PMEN chi 16i nonapeptit cta
polymyxin E, v6i cic thay thé cho céc gbc axit amin & vi tri 3 va 6 (theo cach dénh 56
& polymyxin) dugc thé hién, khi thich hop (vi du, Dap thay thé Dab & vi tri 3, va
xyclohexylalanin (CHA) thay cho phenylalanin ¢ vi tri 6).
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7/115
Bing A
) boc  tinh | Lwgng thudc | Poc
Hop chat Cau tric doi voi te | & thian tinh &
bao 4 gio | 16 gio | than*
NH,
Polymyxin B i e | 10 128 |18 | ++
/\(\/\)‘\”
) H
Vi du tham chiéu N
D77 & )\ ‘‘‘‘‘ K/\k”/ PMEN-Dap, 23%* 516 | 264 ++++
WO02015/135976 I
NH,
Vi du tham chiéu
38 ¢ PMBN-Dap,-CHA, 9,2%** 567 | 333 +++
W02016/083531 I
NH,
Vidus i — 11,6 170 |19 |+~
O

DPadc tinh do6i véi te bao chi ICso do duge so voi mirc ghi nhan dugc doi véi Polymyxin

B dbi v6i dong té bao HK-2. Luong thube chi lugng hop chat (ug/g than) phat hién

thdy & than tai thoi diém 4 gio hodc 16 gid sau khi dung lidu 17,2mg/kg dudi da &

chuot.

* Céc hop chét dugc cho dung liéu thanh 4 liéu cach nhau 8 gid & mic 25mg bazo tu

do/kg/liéu hodc 4 ngay ba lan mdi ngay cach nhau 4 gid & muc 17,2mg bazo tu

do/kg/liéu. Sau khi dang liéu, nudce tiéu duoc gom trong khoang thoi gian 16 gid dén

24 gio dé xac dinh céc chit danh diu sinh hoc trong nudc tiéu c6 doc tinh & than

(KIM-1, albumin, xystatin C). Cic hop chét duoc phén loai thanh — (khéng phan biét

duoc so voi dbi chimg 1a chat dan) dén ++++ (dap img manh tir tat ca cac chat danh

dau sinh hoc).
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** trong cong bo don qudc té s6 W02015/135976 con s6 13,3 duge bao cho hop chat
nay (theo Vi du D77). Pén nay, hop chit nay da duge thir nghiém hai 14n nira va tri sb
twong d6i di duoc tinh trén co sé tri sé6 cho PMB trong cling thit nghiém. Tri sO trung

binh 1a 23

#+% trong cong bd don qubc té s6 W02016/083531 ICso bang 255ug/ml duge bio cho
hop chét nay (theo Vi du 38) so véi 12pg/ml cho polymyxin B. Tuy nhién, con sb cho
PMB duoc ding trong don d6 14 tri sb trung binh tir nhidu thir nghiém. Con s 9,2
dugc béao trong ban md ta béng cach so sanh voi tri sb ICso cho PMB xéc dinh duoc

trong cung maot thu nghiém

Chii don ndy di timg boc 10 trong cong bd don qudc t& s6 WO02015/135976
polymyxin nonapeptit vi nhom y-aminopropyl ¢ dau tan cing N dwoc thé bang gbc
phenyl hodc benzyl. Tuy nhién, phan tir thé phenyl hodc benzyl dugc dé xuit tai vi tri
a, hon 13 vi tri B, twong Gmg v&i nhém -X-. Cong bd don qudc té sé6 W02015/135976
con boc 16 polymyxin nonapeptit véi nhom B-aminoetyl & dau tan ciing N duoc thé tai
Vi tri o béng nhom benzyl. Trong ban mo6 ta nay, nhdm chirc amino dugc dé xuét tai vi

tri B hon 1a vi tri y, twong Gng v61 nhém -X-.

Trong khi cac hop chét da biét nay thé hién hoat tinh htta hen va doc tinh ddi véi té
bao dwoc cai thién & muc do vira phai so v6i polymyxin B, thi cac hop chat nay 1a
kém cac hop chét theo sang ché & chd chung khong thé hién su két hop doc tinh thép

doi voi t€ bao cung vean bang voi lugng chap nhan dugc & than sau khi dung liéu.

biéu nay duoc thé hién vi du bang céc so sanh thé hién trong Bang B duéi day, trong
d6 PMBN chi 161 nonapeptit cia polymyxin B, vé1 céc thay thé cho gdc axit amin & vi

trf 3, khi thich hop (vi du, Dap thay thé Dab & vi trf 3).
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Bang B
' : Doc tinh ﬁfﬁ%'ég@ than l‘iﬁ“ﬁ “ieﬁ'&%‘é
Hop chat Cau truc doi voi “ g i

(ng/g than, 4 | tinh twong ddi

té bao N Ko re (K poa
gio) doi vdi té bao

qu chit tham
chiéu D6 PMBN 4,4% 235 53
WO02015/135976

NH
H chit tham
ch(')i’gu** CIO/%PMBN -Dap, 5,1 589 115

I;E’gu*:hat tham /@/q/PmBN(Dape,) 4.8 533 111
cl

Cl

Vidul \©\§KPMBNDE‘P 3 8,8 268 30
O

NH,
, cl
Vi du S J@\q/PMBNDap 5 11,6 170 15
0

* hop chit nay 1a Vi dy D6 trong cong bd don qubc t& sé6 W02015/135976. Con sb
duoc thong bao trong tai liéu d6 vé doc tinh tuong di d6i v6i té bao 1a 3,7. con sé nay

14 trung binh ctia hai 1an xac dinh lap lai.

** Cac hop chét theo cac vi du tham chiéu nay co6 thé duoc didu ché theo cac phuong
phap da boc 16 trong cong bd don quéc té s6 W02015/135976, noi dung ctia né duoc

dua hoan toan vao day bang céach vién dan.

Chu don nay dd ting boc 16 trong coéng bd don quéc té s6 WO02016/083531

polymyxin nonapeptit véi cac nhom & dau tan cung N da duoc cdi bién, dac biét 1a cac
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hop chit bao gdm nhém B-aryl hodc nhém B-aralkyl. Tuy nhién, di biét ring cic hop
chét nay c6 gdc axit amin chét wa béo & vi tri 6, nhu gdc xyclohexylalanin, trong khi
céc hop chat trong trudng hop ndy co, vi du, gbc phenylalanin, leuxin, norleuxin, valin
hoic norvalin & vi trf 6. Cac hop chat da biét nay ciing 14 kém céc hop chat theo sang

ché vi t6 hgp kém cua ddc tinh doi voi t€ bao va lugng thudc & than sau khi dung licu.

Diéu nay dugc thé hién vi du bang cic so sanh thé hién trong Bang C duéi day, trong
d6 PMBN chi 151 nonapeptit ciia polymyxin B, vdi céc thay thé cho cac gdc axit amin
& vi tri 3 va 6 duogc thé hién, khi thich hop (vi dy, Dap thay thé Dab & vi tri 3, va
xyclohexylalanin (CHA) thay cho phenylalanin & vi tri 6).

Béang C
Poc Luwgng lugng O."th%n
AR X .. | sau 4 gio/doc
A £ . . tinh doi | thuoc o,
Hop chat Cau truc Y A tinh  twong
voi e than (g/g | 4a0 a5 vei té
bao than, 4 gio)

bao

HQ’P chat tham

chiéu 50 7,4 463 63
PMBN-Dap  ;-CHA ¢

WO02016/083531

Hop chit tham
chiéu 58 PMBN-Dap  ,-C 5,2 212 32
W02016/083531

o]

Vidul ©\< 8.8 268 30
PMBN-Dap 3
]/

Vi du 9 ©/\</PMBN -Dap 12,0 159 13
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Céc hop chét 50 va 58 1a d3 biét tr W0O2016/083531, va ddy 1a cac hop chét da duoc
xac dinh & dang chat déng phan 1 trong truong hop do.

Cdc hop chit polymyxin

Céc hop chét c6 cong thirc (I) 1a cac chét din xuét ¢ dau tan ciing N cua loat hop chét
polymyxin nonapeptit. Ldi ctia hop chat c6 cong thuc (I) 1a chat din xuit cua
nonapeptit, nhu polymyxin B nonapeptit (PMBN, polymyxin B 2-10), trong d6 gbc
axit amin & vi tri 3 duogc thé béng Dap. Tuy y, cac gbc axit amin & vi tri 6 va/hodc vi
trf 7 duoc thé béng axit amin khac, nhu dugc bdc 16 trong ban mo ta nay. Cac hop
chat ¢6 cong thie (I) c6 nhém -X-R!5 & dAu tan cing N cta 18i polymyxin. Didu nay

dwoc boc 16 mot cach chi tiét dudi day.

_R!
Nhém -R!, cung véi nhém carbonyl va nito ¢ vi tri alpha so v&i cacbon ma n6 dugc

gin vao, tuong tng véi ge axit amin & vi tri 6 ¢ loat hop chat polymyxin.

GOc axit amin & Vi tri 6 ¢6 thé 1a giong nhu goc axit amin & vi tri 6 cuia polymyxin B.
Tuc 1a, R! cung v4i nhdém carbonyl va nito & vi tri alpha so véi cacbon ma nd duge

gin vao co thé 1a goc D-phenylalanin.

Goc axit amin ¢ vi tri 6 co thé giong nhu goc axit amin ¢ vi tri 6 cua colistin. Tuc 1a,
R! cung v6i nhdm carbonyl va nito ¢ vi tri alpha so vdi cacbon ma né dugc gan vao

c6 thé 1a gbc D-leuxin.

Theo mot phuong an, -R! ciing véi nhdém carbonyl va nito ¢ vi tri alpha so véi cacbon
ma duogc gan vao, la goc phenylalanin, leuxin, norleuxin, valin hodc norvalin. Goc axit

amin c6 thé ¢ dang D.
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Theo mot phwong an, -R! ciing v6i nhom carbonyl va nito & vi tri alpha so véi cacbon
ma dugc gan vao, la goc axit amin, nhu phenylalanin, leuxin hodc norleuxin. Goc axit

amin c6 thé & dang D.

Theo mdt phuong 4n, -R! cling v6i nhdm carbonyl va nito & vi tri alpha so v6i cacbon
ma no6 dugc gan vao la gdc phenylalanin, vi du, goc D-phenylalanin, hodc goc leuxin,

nhu gdc D-leuxin.
Nhém thé ciia gbe axit amin & vi tri 6 13 d3 biét, vi dy, tr WO2016/083531.

-R?
Nhom -R?, cung véi nhom carbonyl va nito & vi tri alpha so v&i cacbon ma n6 dugc

gin vio, trong Gmg véi gde axit amin & vi tri 7 & loat hop chat polymyxin.
Nhom -R? 1a Cy4 alkyl tity ¥ duoc thé bing mot nhém hydroxyl.

Theo mét phuong an, -R? 1a Ci4 alkyl. Nhém nay khong duoc thé.
Theo mot phuong an, -R? 14 Cs4 alkyl, nhu Cs alkyl, thy ¥ duge thé bang mot nhém
hydroxyl, nhu khong dugc thé.

Nhom goc axit amin ¢ vi tri 7 ¢6 thé giong nhu goc axit amin & vi tri 7 cuia polymyxin
B va colistin. Ttc 12 R? cung vi nhom carbonyl va nito & vi tri alpha so voi cacbon

ma no6 dugc gan vao coé thé 1a goc L-Leu.

Theo mot phuong an, -R? cung v6i nhom carbonyl va nito ¢ vi tri alpha so véi cacbon
ma n6 dugc gan vao, la goc leuxin, iso-leuxin, phenylalanin, threonin, valin, nor-valin,

alanin, threonin hodc aminobutyrat. Gdc axit amin c6 thé 1a dang L.

Theo mot phuong an, -R? cung v6i nhom carbonyl va nito ¢ vi tri alpha so véi cacbon
ma n6 duoc gan vao, 1a goc leuxin, aminobutyrat, hodc threonin. Goc axit amin c6 thé

la dang L.
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Theo cac phuong an khac, goc axit amin ¢ vi tri 7 c¢6 thé dugc thé bang gbc axit amin

khac lién quan dén polymyxin B va colistin.

Theo mdt phuong 4n, -R? cing v6i nhém carbonyl va nito & vi tri alpha so véi cacbon
ma n6 dugc gan vao la goc leuxin, threonin hodc axit aminobutyric (Abu), nhu

L-leuxin, L-threonin hoac L-Abu.

Nhom thé cho gbe axit amin & vi tri 7 duoc boc 10, vi du, trong WO2016/083531 va

Velkov et al., trong s6 nhiéu tai liéu khac.

-R3
Nhom -R?, cing v6i nhom carbonyl va nito ¢ vi tri alpha so véi cacbon ma n6 dugce

gan vao, twong ung voi gde axit amin & vi tri 10 ¢ loat hop chét polymyxin.

Nhom -R3, cung véi nhom carbonyl va nito & vi tri alpha so v&i cacbon ma né dugc

gan vao, la threonin, nhu L-threonin.

-R?
Nhom -R*, cung véi nhodm carbonyl va nito & vi tri alpha so v&i cacbon ma né duoc

gin vio, twong ung véi goe axit amin & vi tri 3 & loat hop chét polymyxin.

O cac hop chat theo sang ché, goc axit amin ¢ vi tri 3 khong 1a L-Dab, ma la goc axit
amin & vi tri 3 cua polymyxin B va colistin. O c4c hop chat theo sdng ché, -R* cung
vGi nhom carbonyl va nito & vi tri alpha so vdi cacbon ma né dugc gan vao, la Dap,

nhu L-Dap.

Céc hop chit ma trong do -R* 1a mach bén ctia Dap, nhu L-Dap, co6 thé duoc diéu ché
bang cach ap dung cic phuong phip d duoc boc 1§ trong cong bb don quic té sb

W02015/135976.
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O céc hop chit c¢6 cong thire (I), nhom amin & mach bén caa Dap c6 thé duoc bao v,

vi dy, nhém amin c6 thé dugc bao vé bang Boc.

RS
Nhom -R8, cung véi nhom carbonyl va nito beta so v6i cacbon ma n6 duogc gin vao
qua phan tir dém hydroxymetylen (-CH(OH)-), tuong tmg v6i gbc axit amin & vi tri 2

& loat hop chit polymyxin.

GOc axit amin O vi tri 2 ¢6 thé giong nhu goc axit amin & vi tri 2 ctia polymyxin B va
colistin. Ttrc 13, R! cuing v&i nhom carbonyl va nito beta so v4i cacbon ma n6 duoc

gin vao qua phan tir dém hydroxymetylen c6 thé 1a gbc L-threonin.

Géc axit amin ké ca nhom -R® twong tng véi vi tri 2 & loat hop chét polymyxin.
Theo mot phuong 4n, -R® 1a metyl. Theo do, axit amin thu dugc 1a Thr.
Theo mot phuong 4n, -R8 1a H. Theo do, axit amin thu dugc la Ser.

Thong thudng -R® 1a metyl.

_X-
Nhém -X- 1a -C(0)-*.

Dau hoa thi biéu thi diém gan vao NH, dau tdn cung amin cua 161 nonapeptit cua
polymyxin, nhu axit amin ¢ vi tri 2. Phia bén trai ciia nhom -X- nay Ia diém gan vao

-RIS.

_R15

Nhom -R"°, cung véi -X-, 13 dang cai bién dau tdn cing N cta 15i polymyxin.
g g g

Céc hop chit theo sang ché chira tdm lap thé tai vi tri p ciia nhom y-aminopropyl &
gbc dau tan cung N, -R'S. D3 phat hién thiy ring mot trong s6 cc chat dong phan 1ap
thé lién quan dén doc tinh thap hon ddi voi té bao va luong thudc thap hon ¢ than.

Chét ddng phén 1ap thé nay 1a chat ddng phan lap thé ma rira giai nhanh hon trén sac
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ky ddo pha, nhu da dugc bdc 16 mot cach chi tiét trong cac vi du thuc hién trong

truong hop nay.

Theo mdt phuong 4n, nhom -R15 1a:

16 _17
NR R

Ar -

Dang lap thé nay 1 dang 1ap thé rira giai nhanh hon trong sdc ky dao pha.

Theo cach khéc, nhém -R'S ¢6 thé la:

Dang lap thé niy 1a dang lap thé rira giai cham hon.

Theo mdt phuong an, nhoém -R1° 1a:
NH,

Cl

Theo mdt phuong 4n, nhom -R1 1a:
N H

Cl

Céac nhom lam vi du trong -R' duoc thé hién dudi day.

_RM Vd _Rl7

Ca hai nhom -R'® va -R'7 déu 1a hydro.
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O cac hop chit c6 cong thuc (I), nhém -NR'°R'7 ¢6 thé duge bao vé, vi du, nhém

-NR!R!7 ¢4 thé duoe bdo vé béi Boc.

-L-
Nhom nay c6 thé 1a metylen (-CHa-) lién két cong héa tri.

Mot cach dién hinh, -L- 13 lién két cong hoa tri.

Ar
Nhom -Ar la nhom aryl, nhu carboaryl hoac nhém heteroaryl. Nhém aryl tuy y duoc
thé.

Nhom aryl ¢6 thé 1a nhém Cs aryl, nhw phenyl, hoic nhom Cs aryl, nhu thiophen.

Nhom -Ar ¢6 thé 1a phenyl, va nhom nay tiy ¥ duoc thé, nhu dugc thé. Theo mot

phuong an, -Ar 1a phenyl khong duoc thé.

Nhom aryl ¢6 thé duge thé bang voi mot hodc nhiéu nhom -RS. Mdi nhém -RS doc 1ap

dugc chon tir halo, alkyl, haloalkyl va aryl, nhu halo va alkyl.

Nhém aryl ¢ thé duge thé bang mot, hai hodc ba nhém -RS, nhu mdt hodc hai nhom,

nhu mdt nhom (duoc thé mot lén).

Nhoém halo ¢6 thé duoe chon tir flo, clo, bromo va iodo, va co thé dwoc chon tur flo va
clo, nhu clo.

Nhom halo c6 thé 1a clo.

Nhom alkyl ¢6 thé 1a Cis alkyl, nhu Ci.4 alkyl, nhu Cy.3 alkyl, nhu Cs alkyl.
Nhom alkyl ¢6 thé duge chon tir metyl, etyl, va propyl, bao gdm n-propyl va i-propyl.
Nhom alkyl ¢ thé 14 i-propyl.
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Nhom haloalkyl ¢6 thé 1a nhém Cis alkyl, nhu Cia alkyl, nhu Ci.; alkyl, dugc thé
bang mot hoic nhiéu nhoém halo. Nhom alkyl c¢6 thé per-dugc thé bang halo, nhu per-
duogc thé bang flo.

Nhém haloalkyl c6 thé 12 triflometyl.

Khi -R® 12 nhém aryl, thi nhom nay c6 thé 1a carboaryl hodc heteroaryl. Aryl c6 thé 1a
Css aryl, nhu Cs aryl. Cs aryl co thé duoc chon tir thiophenyl, furanyl, pyrolyl,
pyrazolyl, thiazolyl, isothiazolyl, oxazolyl va isoxazolyl. Cs aryl c6 thé 1a phenyl.
Nhom aryl ¢é thé 13 thiophenyl, nhu thiophen-2-yl.

Chinh nhom aryl c6 thé tiy ¥ duoc thé bang mot, hai hodc ba nhom -R*", nhu mét
hodc hai nhém, nhu mot nhém (dugce thé mot lén). Mbi nhom -RA" déc 1ap duoc chon
tur halo, alkyl, haloalkyl va aryl, nhu halo va alkyl. Cac nhém nay co thé c6 clng

nghfa nhu cac nhém néu trén, chi khac 1a nhém aryl khong duoc thé.

Nhom -Ar ¢6 thé 13 halophenyl hodc alkylphenyl.

Halophenyl ¢6 thé duoc chon tir 2-halophenyl, nhur 2-clophenyl, 3-halophenyl, nhw 3-
clophenyl, va 4-halophenyl, nhu 4-clophenyl.

Alkylphenyl ¢6 thé dugc chon tir 2-alkylphenyl, nhu 2-isopropylphenyl,
3-alkylphenyl, nhu 3-isopropylphenyl, va 4-alkylphenyl, nhu 4-isopropylphenyl

Nhom -Ar ¢6 thé 1a 2-clophenyl hodc 3-isopropylphenyl.
Nhom -Ar ¢6 thé 1a 2-clophenyl.

Nhém -R chon loc

Nhoém -R'° ¢6 thé dugce chon trong s6 cdc nhom dudi day:

Cl

NH, NH, NH,
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NH, NH,

Nhom -R' ¢6 thé dugc chon trong so cidc nhom duédi day:

Sadiadhaedicaad
jsadiaad

Nhom -R!'° ¢6 thé duge chon trong s6 cac nhom dudi day:

Cdc phwong én lién quan dén cac hop chdt cé cong thire (1)

Theo mét sb phuong an, hop chit ¢ cong thic (I) 12 hop chét co cong thic (Ia) ¢6

dinh hudng cua cac gbe RY, R2, R3, va R* nhu dugc thé hién duéi day:
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NH,

R15 ;\
~X7 No, NH

“IOH

trong d6 -X-, -R!, -R2, -R3, -R*, -R® va -R'S 1a nhu di duoc xac dinh ddi v6i cac hop
chét c6 cong thirc (1),

hoac mudi dugc dung, solvat, dang dugc bao vé hodc dang tien dugc chat ciia ching.

O céc hop chét co cong thuc (Ia), -R! ciing v6i nhém carbonyl va nito & vi tri alpha so
v6i cacbon ma n6 duoc gin vao, 1 D-phenylalanin, D-leuxin hogc D-norleuxin.
O cac hop chét c6 cong thire (Ia), -R? ciing véi nhom carbonyl va nito & vi tri alpha so

véi cacbon ma n6 dugc gan vao, la goc L-leuxin, L-aminobutyrat, hodc L-threonin.

Cac hop chit c6 cong thire (Ta) c6 thé 14 cac hop chit, trong d6 -L- 1a lién két cong
hoa tri hodc -CHa-, va -Ar 1 phenyl tiy ¥ duoc thé bang mot hodc hai nhém duge
chon tir nhém bao gdm halo, C;-Cs alkyl, aryl tily ¥ dwoc thé va heteroaryl tily y dugc
thé. Vi dy, -Ar c6 thé 1a phenyl tuy y dugc thé b.'?mg mot hodc hai nhom duogc chon tur

nhom bao gém clo, bromo, thiophenyl, phenyl, metyl, isopropyl, va isobutyl.
Theo sang ché, -Ar ¢6 thé duoc chon tir phenyl, 3-clophenyl, 4-clophenyl, 3-isoprop-
ylphenyl, 3-isobutylphenyl, 3-metylphenyl, 3-bromophenyl, 1,1°-biphenyl-3-yl, 3,5-

diclophenyl, va thiophen-3-ylphenyl.

Céc hop chit theo séng ché c6 thé 1a cac hop chat cé cong thirc (1), trong do:
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-R!, cung v6i nhom carbonyl va nito & vi tri alpha so vGi cacbon ma né duge
gan vao, 1a D-phenylalanin, D-leuxin hodc D-norleuxin;

-R?, cung v&i nhom carbonyl va nito & vi tri alpha so vGi cacbon ma né duge
gén vao, la géc L-leuxin, L-aminobutyrat, hodc L-threonin;

-R3 12 L-threonin;

-R*1a L-Dap;

-R® 13 metyl; va

R!5-X- dugc chon tir nhém bao gdm:




48311 21/115

Cl
Cl
NH;
S
/ Br
7
* O
NH; NH,
Car
NH,

va cac mﬁéi, cac solvat, cac daﬁg'duqc bado vé va cac daﬁg tién duoc chét cua chﬁngv.
Hop chit cé céng thire (II) va Hop chit cé céng thice (I11)

Hop chét c6 cong thue (I) ¢o thé 1a hop chit co cong thire (IT) nhu duge thé hién dudi
day:

va cac muoi, cac solvat va dang dugc bao vé¢ cua ching.
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Hop chét c6 cong thirc (I) ¢6 thé 13 hop chit c6 cong thie (Ila) nhu dwoc thé hign duéi

day:

o — H
= ! ﬁ
o}
HO H,
va cac muodi, cac solvat va dang dugc bao vé cua chung.

Hop chit co cong thic (I) ¢o thé 14 hop chét c¢6 cong thire (IIb) nhu dugc thé hién
dudi day:

Cl

HO H,

va cac muoi, cac solvat va dang dugc bao vé cuia ching.

Hop chét c6 cong thire (I) ¢6 thé 1a hop chét c¢6 cong thie (1) nhu duge thé hién dudi

day:
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va cac muoi, cac solvat va dang duoc bdo vé cua ching.

Hop chit c¢6 cong thire (I) c6 thé 1a hop chét ¢6 cong thire (IIT) nhu dugc thé hién dudi
day:

NH

2
< T
N_ o
\i/go © O;\NH

OYH
O
NH

HN
\ﬂ){iNHz
0

va cac muoi, cac solvat va dang duoc bao vé¢ ciia ching.
Cdac hop chat polymyxin

Céc hop chét dé dung theo sing ché 13 dya trén cac dang cai bién ciia cac hop chit

polymyxin da biét, nhu polymyxin B nonapeptit va colistin nonapeptit.
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Polymyxin B nonapeptit ¢ ciu triic duoc thé hién dudi day:

HzN-Thrz-Dab-%)ab“—Dab-D-Phe-Leu—Dab—Dab—ThrIO

trong d6 cac vi tri 2, 4 va 10 duoc biéu thi (tham chiéu hé dénh sb duoc ap dung cho

polymyxin B decapeptit), va cic gbc axit amin c¢6 cau hinh L, trix khi duoc chi rd.

Céc hop chat theo sang ché 1a cac chat din xuét clia polymyxin B nonapeptit, trong d6
(i) nhém amin & dau tan cing N, -NHa, duoc thé bang nhém -NH-X-R'S nhur duge boc
16 trong ban md ta nay; (i) gbc axit amin ¢ vi tri 3 duoc thé bang Dap, va tuy v (iii)

cac goc axit amin & cac vi tri 2, 6 va/hodc 7 dugc thé bang goc axit amin khéc.

Pé thuén tién, cic hop chét theo sang ché dugc thé hién bang cong thirc (1), trong do
cac axit amin o vi tri 2, 3, 6, 7 hodc 10 dugc x4c dinh 14n luot theo ban chét cua céc
nhém RS, R, R!, R? va R3. Céc hop chit theo sang ché, ma bao gdm céc bién thé néu

trén, 1a c6 hoat tinh sinh hoc.
Phwong phdp tong hop

Viée diéu ché cac hop chét theo sang ché 1a quen thudc ddi voi ngudi co hidu biét
trung binh trong linh vyc k¥ thuat nay, dac biét 1a nguoi co hiéu biét vé& cac phuong
phap di duoc boc 16 trong cong bd don qude t& s6 W02015/135976 nham dé didu ché
polymyxin nonapeptit cai bién. Cac phuong phép da duoc boc 16 trong linh vuc k§
thudt ndy c6 thé d& dang dwoc lam thich ung dé ap dung cho viéc diéu ché cac hop
chét theo sang ché, tinh dén ca the cac nhom méi ¢ dau tan cang N duge st dung theo

sang che.

N6i chung, hop chat theo sang ché c6 thé duoc didu ché bang cach lién hop chat trung
gian polymyxin nonapeptit dugc bao vé mdt cach thich hop véi axit carboxylic co
nhom -R'S. San pham ctia phan (mg ndy thuong 1a nhém da dugc béo vé cua hop chat
cd cong thuc (I). Viée loai bdé nhom bao vé co thé duoc ap dung néu mudn. Pay la

chién luoc chung d biét tr WO2015/135976.
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Chinh chét trung gian nonapeptit duoc bdo vé mot cach thich hop chinh né co thé
duoc diéu ché theo cic phuong phap di boc 16 trong cong bo don quoc t& sb
W02015/135976. Nhu duoc boc 16 trong ban mé ta ndy, chét trung gian nonapeptit
duoc bao vé mot cach thich hop con c¢é thé duge didu ché theo quy trinh tong hop pha
ran nonapeptit mach thang, tiép theo 13 phan cit dang mach thang ra khoi nén ran va

sau do tao vong tiép doi voi dang mach thang gitra cac gdc amino ¢ vi tri 4 va 10.

Céc hop chat theo sang ché c6 thé duge tao ra theo quy trinh tong hop peptit thong
thuong, bang cach ap dung cac phuong phap ma nguoi co hiéu biét trung binh trong
linh vuc k§ thuat nay da biét. Cac phwong phép thich hop bao gdm quy trinh téng hop
pha ran nhu duge mo ta bsi de Visser et al, J. Peptit Res, 61, 2003, 298- 306, Vaara et
al, Antimicrob. Agents and Chemotherapy, 52, 2008. 3229-3236, hodc by Velkov et
al. ACS Chem. Biol. 9, 2014, 1172. Céc phuong phap ndy bao gdm chién lugc bao vé
thich hop, va cac phuong phap d6i véi bude dong vong.

Khi dugc yéu cdu, hop chit c6 cong thirc (I) ¢6 thé 1a tinh khiét it nhét 1a mot phan, vi

du, cac dang chit ddng phan khong dbi quang riéng r& cila san pham.

Theo khia canh khéc, sang ché d& xuit hop chit co cong thirc (X):

16 _17
NR R

OH

trong do:
-R'6 12 hydro;
-R'" 13 hydro;
-L- 14 lién két cong hoa tri hodc metylen;
-Ar 13 aryl d3 tuy v dugc thé, nhu phenyl da duoc thé

va cac mudi, cac solvat, cadc dang duoc bao vé va cac dang hoat héa cua ching.
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Hop chit c6 cong thic (X) c6 thé duge dung trong viée diéu ché cac hop chit c6 cong
thire (I). Thong thuong, hop chét (X), nhu ¢ dang dugc bao vé ctia né, dugc lién hop
v6i polymyxin nonapetit d dugc bao vé c6 cong thire (XI) dé tao ra dang duge bao vé

ctia hop chét co cong thie (I).

Cac phuong an ddi véi hop chét ¢ cong thire (I) lién quan dén cdc nhém -L- va -Ar

ciing ap dung cho cac hop chét co cong thire (X).

No6i chung, nhom chirc amino, ma 1a nhom -NR'RY, dugc bao vé.

Theo mot phuong 4n, nhém chtic amino & hop chéat ¢6 cong thirc (X) duge bio vé
bang Boc hoic CBZ. Theo sang ché, -R!¢ 1a hydro va -R'7 1a -C(0)O-#-Bu hoic
-C(0)O-Bn.

Hop chét ¢ cong thie (XI) 1a hop chat ¢6 cong thire (I), chi khac 1a nhom RY-X- 1a

hydro, va cac mudi, cac solvat, va dang dugc bao vé cua chung.

Céc phuong an chon loc cho hop chiét ¢ cong thirc (I) lién quan dén cac nhom -R',

-R2, -R3, -R* va -R® ciing 4p dung cho c4c hop chét ¢ cong thirc (XI).

Hop chét ¢ cong thirc (XI) thuong dugce bao vé, va cu thé hon cac nhom amin & céac
mach bén cua cac géc axit amin & vi tri 3, 5, 8 va 9 duoc bao vé, vi du, mdi axit amin
& vitri 3, 5, 8 va 9 duoc bao vé bang Boc hoic duge bao vé bang CBZ, va cac nhém
hydroxyl & cdc mach bén clia cdc gdc axit amin & vi tri 2 va tuy y vi tri 10 duge bio

vé, vi dy, mdi axit amin nay duoc bao vé bang tBu.

Axit carboxylic hop chét c6 cong thire (X) co thé duoc lién hop v6i hop chat amino co
cong thuce (XI) bang cach st dung cac didu kién lién hop amit thong thuong. Hop chat
c6 cong thirc (X) c6 thé duoc ding ¢ dang hoat hda, ma dang nay c6 thé duoc tao ra

tai chd, cho phan tmg véi hop chét cé cong thie (XI).
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Dang da duogc hoat hoa co thé duoc tao ra tai chd thong qua lya chon mét cach thich

hop cac tac nhan lién hop trong phan tng tao lién két amit, tuy y khi c6 bazo.

Axit carboxylic ¢6 cong thirc (X) c6 thé duoc hoat hoa theo phan timg clia tAc nhén
hoat héa chuan, nhu carbodiimit, nhu DIC (N,N-diisopropylcarbodiimit) hodc EDCI
(carbodiimit hda tan trong nudc; 1-etyl-3-(3-dimetylaminopropyl)carbodiimit). Dang

dugc hoat hoa cua axit 1a O-axylisoure.

Axit carboxylic ¢6 thé dwoc hoat héa bdéi hydroxybenzotriazol —hodc
hydroxyazabenzotriazol, nhu HOBt (1-hydroxy-benzotriazol) hodc HOAt (1-hydroxy-

7-aza-benzotriazol). Dang dugc hoat hoa cua axit la este.

Este ¢6 thé dugc tao thanh thong qua dang da dugc hoat hoa cta carbodiimit, hodc né
¢6 thé duoc tao ra mot cach truc tiép tur axit carboxylic, vi du, bﬁng cach su dung chat

phan tmg thich hgp, nhu HATU, HBTU, PyBOP, PyBROP, hoac TBTU.
Bazo hitu co ¢6 thé c6 mit dé tao ra dang da duoc hoat hoa, nhu DIPEA hoic TEA.
Dang da dwoc hoat hoa

Cac hop chét theo sang ché, nhu cdc hop chét c6 cong thuc (1), (IT) va (III), co thé
dugc tao ra & dang dugc bao vé. Trong ban md ta nay, nhém chire cé hoat tinh phan
tng, nhu nhém chirc amin, c6 thé duoc che gidu dé ngin nglra phan tng clia né &
bude téng hop. Nhom bao vé duge cung cip dé che gidu nhoém chirc c6 hoat tinh phén
g, va nhom bao vé nay c6 thé duoc loai bo & giai doan mudn hon cua quy trinh tong

hop dé 16 ra nhom chire ¢6 hoat tinh phéan tmg gbe.

Theo mot phuong an, dang dugc bao v¢ 1a hop chit ma trong d6 nhém chirc amino,
hydroxyl, thiol, va/hoac carboxyl dugc bao vé (dugc che gidu) béi nhém bao vé. Theo
mot phuong an, dang duogc bao vé 1a hop chit ma trong d6 nhoém chirc & mach bén ctia

cac goc axit amin ¢ hop chat nay dugc bao vé.
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O hop chét ¢6 cong thire (1), (II) va (II1), cac gde axit amin & vi tri 5, 8 va 9 1a cac gbc
Dab, va mach bén ctia géc Dab bao gém nhém chirc amin. nhém chirc axit amin ctia
tung géc Dab c6 thé dugc bao vé bé‘mg nhém bao vé amino, nhu dugc bde 10 trong ban
mo ta ndy. Twong tw, gbc axit amin & vi tri 3 14 Dap, va mach bén cua gbc axit amin

nay bao gom nhom chirc amin.

Nhom -R'5 chira nhém chitc amin & dang nhém -R'®RY7, vi dy, trong d6 moi -R'® va
-R'" 14 hydro. Nhém chtrc amin c6 thé dugc bao vé bang cdc nhom bao vé amin, nhu

2

oc 16 trong ban md ta nay.

o

dugc
Cac nhom bao vé, nhu cac nhém bao vé cho goc axit amin, 1a da biét va da dugc bdc

16 trong Iinh vuc k¥ thuat nay.

Cac axit amin ¢6 nhom bén dugc bao vé, tuy y cung voi viéc bdo vé amino va
carboxy, c6 thé mua dugc trén thi trudng. Do do, hop chat polymyxin dugc bao vé co
thé dugc diéu ché tir nguyén liéu ban dau la axit amin da dugc bao vé mdt cach thich

hop.

Velkov va cac dong tac gia dd boc 10 quy trinh theo budc didu ché cac hop chat
polymyxin trén pha ran bang cach st dung axit amin da dugc bao vé mot cach thich
hop. Viéc st dung dang dugc bao vé cua threonin va Dab da dugc bdc 10 (xem thong

tin bd sung (Supplementary Information)).

Khi nhéom bao vé dugce st dung, nd dé dugce loai bo trong cac di€u ki¢én ma hau nhu
khong pha v cau tric cia 161 polymyxin, vi dy, cdc diéu kién ma khong lam thay do:

hoa hoc 18p thé cua cac goc axit amin.

Theo mdt phuong an, cac nhom bao vé 1a khong 6n dinh trong diéu kién axit, khong

6n dinh trong diéu kién bazo, hoic dé dang dugc loai bo trong cac diéu kién khur.
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Vi du c4c nhom bao vé cho nhém chirc amin bao gbm Boc (tert-butoxycabonyl), Bn
(benzyl, Bzl), CbZ (benzyloxycarbonyl, Z), 2-CL-Z (2-clo), ivDde (1-[4,4-dimetyl-
2,6-dioxocylcohex-1-yliden]-3-metylbutyl), Fmoc (florenylmetyloxycarbonyl), HSOs-
Fmoc (Fmoc da dugc sulfonyl héa, nhu 2-sulfo-Fmoc, nhu da duge boc 10, vi du trong
tai liéu: Schechter et al, J. Med Chem 2002, 45 (19) 4264), Dde (1-[4,4-dimetyl-2,6-
dioxocylcohex-1-yliden]etyl), Mmt (4-metoxytrityl), Mtt (4-metyltrityl), Nvoc
(6-nitroveratroyloxvcarbonyl), Tfa (trifluroaxetyl), va Alloc (alyloxycarbonyl).

Céc nhom bao vé 1am vi du cho nhém chie thom chira nito bao gdbm Boe, Mtt, Trt va

Dnp (dinitrophenyl).

Theo mo6t phuong an, nhém bao vé cho nhom chirc amin dugc chon tir Boc, ivDde,
CbZ, Bn va Fmoc va HSO3;-Fmoc.
Theo mét phuong an, nhém bao v€ cho nhém chirc amin la Boc, ivDde, Fmoc hoac

CbZ, nhu Boc, 1ivDde hoac Cbz.

Viéc bao vé bang Boc c¢6 thé dugc thuc hién doi véi nhém chitc amine ¢6 9 mach: bén

clia cac goc axit amin tai vi tri 5, 8 va 9, va tuy y vi tri 3.

Vi du c4c nhém bao vé cho nhém chirc hydroxyl bao gdm Trt (trityl), Bn (benzyl), va
tBu (tert-butyl).

Theo mot phuong an, nhém bao v¢ cho nhom chirc hydroxyl 1a tBu.

Cac nhém bao vé lam vi du khac ntra bao gém cac nhom bao vé silyl ete, nhu TMS,
TES, TBS, TIPS, TBDMS, va TBDPS. Cic nhém bdo v¢ nay dé dang loai bo duoc
bang TBAF, chang han.

Vi du cdc nhém bao vé cho nhém chirc carboxyl bao gém Bn (benzyl, Bz), tBu (teri-
butyl), TMSET (trimetylsilyletyl) va Dmab ({1-[4,4-dimetyl-2,6-dioxocylcohex-1-
yliden]-3-metylbutyl }amino benzyl).
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Cac nhom béao vé lam vi du cho nhom chirc thom chira nito, vi du, khi nhom chirc nay

c6 mat & nhom -Ar, bao gdm Boc, Mtt, Trt va Dnp (dinitrophenyl).

Theo mét s6 phuong an, chi mot s6 loai nhém chtre dugce bao vé. Vi du, chi cac nhém

amin c6 thé dugc bao vé, nhu cac nhom amin & mach bén cia goc axit amin.
Theo mot phuong an, cac nhém amin va cac nhom hydroxyl dugc bao vé.
LogP

Hop chét theo sang ché, nhu hop chét ¢o cong thuce (1), (II) hodc (III), co thé cb hé )
riéng phin, nhu duoc thé hién bang tri sé LogP, trong gidi han nhit dinh. H¢ sb riéng

phan c6 thé 1a chi bdo vé mirc d ua béo cua hop chat.

Céc tac gia sang ché da thiét 1ap duoc rang cac hop chat c6 mirc dd wra béo cao hon thi
¢6 muc dd doc tinh thap hon ddi véi té bao. Cac hop chit theo sang ché thudmg c6 tri
) LogP ma lién quan dén doc tinh thép hon ddi véi té bao, nhu cac tri s6 Lo gP bdc 10

dudi day.

Tri s6 LogP ddi vé6i hop chét ¢6 thé duge xac dinh theo thir nghiém (vi du bang cich
phén chia hop chét nay giita octanol va nudc), hodc né co thé duoe du doan bang cach

ap dung cac phuong phép tinh toan chuan.

Vi du, dé cap dén LogP c6 thé 1a dé cap dén ALogP, ma c6 thé duogc xac dinh béng
cach ap dung cac phuong phap da duoc boc 19 trong tai li¢u: Ghose ef al. J. Phys.
Chem. A, 1998, 102, 3762-3772, ma ndi dung cia né dugc dua hoan toan vao diy
bang cach vién dan. Do d6, ALogP 1a du dodn gitip theo nhém Ghose/Crippen d6i voi
LogP.
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Theo mdt phuong an, hop chét co tri s6 LogP, nhu tri s6 ALogP, thap nhit 14 -6,5, cao
nhat 14 -6,6, cao nhat 1a -6,7, cao nhét 14 -6,8, cao nhét 1a -6,9, cao nhat 1a -7,0, cao
nhit 14 -7,5, hodc cao nhét 13 -8,0.

Theo mét phuong an, hop chét c6 tri ) LogP, nhu tri $6 ALogP, cao nhét 13 -6,4, cao
nhit 14 -6,3, cao nhat 14 -6,2, cao nhat 14 -6,1, cao nhat 14 -6,0, cao nhét 14 -5,9, hodc

cao nhat 12 -5.,8.

Theo mot phuong an, hop chit co tri sé LogP trong khodng cé gi6i han trén va gidi
han dudi dugce chon moét cach thich hop tr cac gidi han néu trén, vi du, nam trong
khoang tir -5,8 dén -8,0, nhu -6,0 dén -6,7, nhu -6,3 dén -6,7. Cac khoang nay c6 thé
dugc chon khi nhém -R? khong duoc thé alkyl.

Theo phuong an khac, hop chét c¢6 tri s6 LogP ndm trong khoang tir -6,7 dén -7.4.
Khoang nay cé thé dwoc chon khi nhom -R? 13 alkyl dugc thé bang mot nhom

hydroxyl.

Cac hop chit c6 tri sb LogP, nhu cac tri sO ALogP, trong khoang cac giéi han néu trén
duoc thiy 1a co hoat tinh t6t ddi v6i ca cac chung vi khuan nhay véi polymyxin va cac
ching vi khun khang polymyxin. Cac hop chét co thé c6 hoat tinh diét vi khuan
ngang bang véi polymyxin B. Mot cach c6 lgi, cac hop chit nay con cé thé c6 mic

doc tinh té bao giam so v6i polymyxin B.

Céc tac gia sang ché da phat hién thiy rang hop chét c6 tri s6 LogP t61 wru ¢6 thé thu
duoc béng céach lya chon nhém -R'° theo sang ché, cung voi lya chon thich hop vé chc

gbc axit amin & vi tri 6 va/hodc 7 (nhu véi lua chon thich hop cho -R! va/hodc -R2).
Tdc nhan co hoat tinh
Mdi hop chét trong s cac hop chit co cong thire (I), (IT) hodc (IIT) c6 thé duogc sir

dung cung v6i hoat chat th hai. Céc tic gia sing ché d3 phat hién thdy rang t6 hop

nay co6 hoat tinh sinh hoc t8t hon so véi co thé mong doi tir hoat tinh riéng cua ca hai
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hop chét. Cac hop chit c6 cong thie (1), (II) hodc (III) ¢6 thé duoc st dung dé giy
tiém ning hoat tinh cua hoat chét tha hai. Cu thé, cac hop chét c6 cong thic (1), (II)
hoac (IIT) co thé duoc st dung cung véi hoat chét thir hai dé nang cao hoat tinh diét vi

khuan cua tdc nhan d6, vi dy, doi véi vi khuan gram am.

Khéng mudn bi rang bude boi 1y thuyét tin ring cac hop chét ¢6 cong thic (I), (II)
hodc (III) tac dong 1én mang ngoai cua té bao, vi du, té bao vi khuan gram am, dé tao
diéu kién thuan loi cho viéc hép thu hoat chét tha hai vao té bao do. Do do, cac tac
nhén ma khéng c¢6 kha ning hodc kém trong viéc di qua mang ngoai c6 thé dugc hap

thu vao té bao dich nho hoat dong cia cac hop chét cé cong thire (I), (II) hozc (I1I).

Theo mdt phuong an, viéc két hop hop chét cé cong thic (I), (II) hodc (III) véi hoat
cht thi hai ¢6 hoat tinh d6i v6i vi khudn gram dm. Trong ban mé ta nay, khong nhét
thiét rang timg hop chat trong sé cac hop chét co cong thirc (I), (II) hodc (I1IT) hodc

hoat chét tht hai c¢6 hoat tinh ddi véi cac vi khuan gram am.

Theo mot phuong 4n, hoat chit thir hai 13 tic nhan c6 tri sé MIC do duoc dbi véi vi
sinh vat cu thé, nhu vi khuin, ma 1a thép hon 10 microgam/ml, thép hon 5
microgam/ml, hodc thap hon 1 microgam/ml. Vi sinh vét c6 thé 1a vi khudn gram am,
nhu vi khuidn Gram &m dwoc chon tr nhéom bao gém E. coli, S. enterica, K.
pneumoniae, K. oxytoca; E. cloacae, E. aerogenes, E. agglomerans, A. calcoaceticus,

A. baumannii; Pseudomonas aeruginosa, va Stenotrophomonas maltophila.

Céac vi du vé cac hoat chat th hai ma c¢6 hoat tinh doi vdi vi khuan Gram am bao gom

cac beta-lactam, céc tetraxyclin, cac aminoglycosit va quinolon.

Theo mot phuong an, hoat chét tht hai 14 tic nhan c6 tri s6 MIC do duogc ddi véi vi
sinh vat cu thé, nhu vi khudn Gram am, ma 13 cao hon 4 microgam/ml, cao hon 8
microgam/ml, cao hon 16 microgam/ml hodc cao hon 32 microgam/ml. Theo phuong
4n nay, hoat chét thu hai c6 thé c¢6 hoat tinh dbi véi vi khuan Gram dwong. Vi du, hoat

chit tht hai 13 tc nhan c6 tri s6 MIC do duoc déi v6i vi khudn Gram duong cu thé ma
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14 thap hon 10 microgam/ml, thdp hon 5 microgam/ml, hodc thdp hon 1 microgam/ml.
Trong ban moé ta nay, hop chit c¢6 cong thuc (I), (II) hodc (III) hoat dong dé tao didu
kién thuan loi cho viéc hép thu hoat chit th& hai vao té bao vi khuin gram am. Do do6,
hoat chit thi hai c6 kha ning tdc dong dén dich bén trong té bao vi khuan gram 4m,

ma dich ¢6 thé 1a gidng dich cua hoat chét thtr hai & té bao vi khuan Gram duong.

Vi khuén Gram duong c6 thé duoc chon tir nhém bao goém vi khuan Staphylococcus
va Streptococcus, nhu S. aureus (ké ca MRSA), S. epidermis, E. faecalis, va E.

Jfaecium.

Céc vi du vé hoat chét thi hai ma c6 hoat tinh dbi voi vi khuan Gram duong (6 tri )
MIC néu trén, chang han), va hoat tinh trung binh dbi vé6i cac vi khuan Gram 4m, bao
gdm rifampixin, novobioxin, macrolit, pleuromutilin. Theo mét phuwong an, hop chat
¢6 hoat tinh trung binh dbi v6i vi khudn Gram am c6 thé ¢ tri s6 MIC do duoc déi
voi vi khuan Gram 4m thdp hon 32 microgam/ml, thap hon 64 microgam/ml, hoic

thap hon 128 microgam/ml.

Ciing 1a thich hop dé st dung 1a cac tac nhan ma c6 hoat tinh di v&i vi khuén Gram
duong va vé co ban khong c6 hoat tinh ddi v6i vi khuan gram am. Cac vi du bao gom
axit fusidic, oxazolidinin (vi du, linezolid), glycopeptit (vi du, vancomyxin),
daptomyxin va lantibiotic. Theo mot phuong an, hop chat vé co ban khong c¢6 hoat
tinh ddi v6i vi khudn Gram am c6 thé ¢6 tri s6 MIC do dugce dbi véi vi khuan Gram
am cao hon 32 microgam/ml, cao hon 64 microgam/ml, cao hon 128 microgam/ml,

cao hon 256 microgam/ml.

Trong cac diéu kién binh thuong, cac tac nhan nay khong nhét thiét thich hop dé sir
dung cho vi khuan Gram am do kha ning ctia chiung twong d6i kém trong viéc di qua
mang ngoai cta té bao vi khuan gram am. Nhu d4 néu trén, khi duoc st dung cing véi

hop chét c6 cong thie (I), (IT) hodc (I1I), cac tic nhan ndy Ia thich hop dé dung.
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Theo mdt phuong an, hoat chat c6 thé duoc chon tir nhom bao gém rifampixin
(rifampin), rifabutin, rifalazil, rifapentin, rifaximin, aztreonam, oxaxilin, novobioxin,
axit fusidic, azithromyxin, xiprofloxaxin, meropenem, tigexyclin, minoxyclin,
erythromyxin, clarithromyxin va mupiroxin, va cac mudi dugc dung, céc solvat va cac

dang tién duoc chit ciia chung.

Céc tac gia sang ché da phat hién thiy rang cac hop chat polymyxin cé cong thirc (),
(I1) hodc (IIT) ¢6 thé duge sir dung cung v6i mot s6 hop chéat thuge ho rifamyxin dé
diéu tri nhiém vi sinh vat. Ho rifamyxin bao gf)m cac rifamyxin riéng biét A, B, C, D,
E, S va SV, va cac phién ban duoc tao din xuit theo cach tong hop cla cac hop chat
nay, nhu rifampixin (rifampin), rifabutin, rifalazil, rifapentin, va rifaximin, va cac

muoi duge dung va cac solvat cia chung.

Theo mdt phuong an, hoat chat 1a rifampixin (rifampin) va cac mudi dugc dung, céc

solvat va cac dang tién dugc chat cua no.
Muéi, solvat va cdac dang khac

Céc vi du vé mudi cua hop chét ¢6 cong thic (1), (II) va (1) bao gdm tat ca cac mudi
duoc dung, nhu nhung khong chi gigi han &, cac mudi cong axit clia cac axit vé co
manh nhu cac mudi HCI va HBr va cac mubi cong cua cac axit hftu co manh nhu
mudi cua axit metansulfonic. Cac vi du khac nira vé mudi bao gom sulfat va axetat

nhu axetat itself, trifloaxetat hoac tricloaxetat.

Theo mdt phwong 4n, cac hop chit theo sang ché dugc tao ra & dang mudi sulfat hodc
mudi cta axit trifloaxetic (TFA). Theo mét phuwong an, cdc hop chét theo sang ché

duoc tao ra & dang cac mudi axetat, nhu axetat.

Hop chét ¢6 cong thie (T), (IT) hodc (IIT) con cb thé duoc didu ché ¢ dang tién dugc
chét. Céc tién dugc chit ¢ thé bao gom hop chét diét vi khuan theo séng ché dd dugc

boc 10 trong ban mod ta nay, ma & cac tién dugce chat nay mét hodc nhiéu nhom amin
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duoc bao vé bang nhom ma co thé dwoc phan cit in vivo, dé gidi phéng hoat chit sinh
hoc. Theo mdt phuong an, tién duoc chat nay la “tién duoc chit amin”. Céac vi du vé
tién duge chat amin bao g@)m sulphometyl, nhu da dugc bdc 19, vi duy, trong tai liéu
Bergen et al, Antimicrob. Agents and Chemotherapy, 2006, 50, 1953 hoac HSO:-
FMOC, nhu da dugc boc 16, vi du, trong tai liéu Schechter et al, J.Med Chem 2002,
45(19) 4264, va cac mudi cta ching. Céc vi du khac nita vé tién duoc chat amin are
dugc Krise va Oliyai bdc 10 trong tai li€u: Biotechnology: Pharmaceutical Aspects,

2007, 5(2), 101-131.

Theo mdt phuong an, hop chat co cong thie (I), (IT) hodc (IIT) duge cung cap & dang

tién duoc chat.

Viée d& cap dén hop chét co cong thirc (I), (II) hodc (IIT), hodc hop chét bat ky khac
theo sang ché, cling 1a dé cap dén solvat cua hop chat d6. Cac vi du vé solvat bao gdm

cac hydrat.

Hop chit ¢6 cong thie (1), (IT) hodc (IIT), hodc hop chat bat ky khac theo sang ché,
bao gdm hop chat trong d6 mdt nguyén tir dugc thé bang dong vi co trong tu nhién
hodc khong c¢6 trong tu nhién. Theo mdt phuong an, déng vi niy 1a dong vi 6n dinh.
Do d6, hop chét duqé bdc 10 trong ban mo ta nay bao gém, vi du, cac hop chat chua
doteri va cac loai twong tu. Vi du, H c¢6 thé 1a & dang ddng vi bat ky, bao gom 'H, 2H
(D), va *H (T); C ¢6 thé 1a & dang ddng vi bit ky, bao gém '2C, 13C, va “C; O c6 thé

1a & dang dong vi bat ky, bao gdm 90 va 80; va cac loai twong tur.

Mot sb hop chat nhét dinh ¢6 cong thire (I), (IT) hodc (II1), hodc hop chét bat ky khac
theo sang ché, c6 thé tdn tai & mot hodc nhiéu chit dong phan di hinh, chét déng phan
quang hoc, chat ddng phan ddi anh cuy thé, chit ddng phéan khong ddi quang, chat déng
phén epime, chit dong phén atropic, chat dong phan lap thé, chét dong phan hd bién,
cdu hinh riéng, hodc dang anome bao gdm, nhung khong chi giéi han ¢, dang cis va
dang trans; dang E va dang Z; dang c, dang t, va dang r; dang endo va dang exo; dang

R, dang S, va dang meso; dang D va dang L; dang d va dang 1; dang (+) va dang (-);
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dang keto, dang enol, va dang enolat; dang ctung bén va dang nguogc bén; dang I6m va
dang 16i; dang o va dang B; dang truc va dang xich dao; dang thuyén, dang ghé, dang
xodn, dang bao, va dang ban ghé; va t6 hop cia ching, dudi day duoc goi chung 1a

“céc chat dong phan” (hoic “dang dong phan”).

Luu ¥ rang, trir truong hop nhu duoc boc 16 dudi ddy ddi véi cac dang hd bién, dic
biét 1a loai trir khoi thuat ngit “chit dong phan", nhu dugce dung trong bdn md ta nay,
1a cac chit dong phan di cAu (hodc di cu) (tirc 13 cac chit dong phan ma khac nhau vé
két ndi giira cac nguyén tir hon 13 chi theo vi tri ctia cac nguyén tir trong khong gian).
Vi dy, viéc d& cap dén nhém metoxy, -OCH3, khong nén hiéu 1a d& cap dén chit dong
phan cAu tric cua nd, nhom hydroxymetyl, -CH,OH. Tuong tu, viéc dé cap dén ortho-
clophenyl khéng nén hiéu 1a dé cip dén chat dong phan cau triic clia no, meta-
clophenyl. Tuy nhién, viéc d& cip dén nhém bao gdm céc ciu tric 6 thé bao gdm céc
dang dong phan ciu trac thudc nhém do (vi du, Ciealkyl bao gdm n-propyl va iso-
propyl; butyl bao gdbm n-, iso-, sec-, va tert-butyl; metoxyphenyl bao gbém ortho-,

meta-, va para-metoxyphenyl).

Trr khi ¢6 quy dinh khac, viéc dé cap dén hop chit cu thé bao gom tit ca cac dang
dong phan nay, ké ca cac hdn hop (vi du, cdc hdn hop triét quang) cta chung. Cac
phuong phap didu ché (vi du, tdng hop bit déi xtng) va tach (vi du, két tinh phan
doan va cach sic ky) cac dang dong phan nay 1a da biét trong linh vuc k¥ thuit nay
hoac dé dang dat duge bang cach lam thich ing cac phuong phap di dwgc boc 19 trong

ban mb ta nay, hoic cac phuong phap di biét, theo cach da biét.

Mot khia canh cta sang ché lién quan dén cac hop chét & dang hau nhu tinh khiét

va/hodc & dang hau nhu khong chira cac thanh phan tap nhiém.

Theo mdt phuong an, dang hau nhu tinh khiét chiém it nhat 12 50% trong luong, vi duy,
it nhét 1a 60% trong lwong, vi du, it nhét 1a 70% trong luong, vi dy, it nhat 1a 80%

trong luong, vi du, it nhat 1a 90% trong luong, vi du, it nhat 12 95% trong luong, vi duy,
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it nhit 1a 97% trong lwong, vi du, it nhat 1a 98% trong luong, vi du, it nhat 1a 99%

trong lugng.

Trir khi duoc chi 6, dang hau nhu tinh khiét chi hop chit ¢ dang dong phan lap thé
hoac dang dong phan ddi anh bét ky. Vi du, theo mét phuong 4n, dang hau nhu tinh
khiét chi hdn hop gdm céc chit ddng phén lap thé, tirc 1 dwoc tinh ché lién quan dén
cac hop chit khac. Theo mot phuong 4n, dang hdu nhu tinh khiét chi mot chat dong
phan 1ap thé, vi du, chit dong phan 13p thé tinh khiét quang. Theo mot phuong an,
dang hdu nhu tinh khiét chi hdn hop gdm céc chit dong phan ddi anh. Theo mot
phuong 4n, dang hdu nhu tinh khiét chi hdn hop gém céc chit ddng phan déi anh (tire
13 hdn hop triét quang, chét triét quang) theo ty 1 phan tir gam ngang bang. Theo mot
phuong 4n, dang hiu nhu tinh khiét chi mot chat déng phan dbi anh, vi du, chat dong

phan dbi anh tinh khiét quang.

Theo mét phuong &n, cac thanh phan tap nhiém chiém khong nhiéu hon 50% trong
luong, vi du, khong nhiéu hon 40% trong luong, vi du, khong nhiéu hon 30% trong
luong, vi du, khong nhiéu hon 20% trong lugng, vi du, khéng nhiéu hon 10% trong
luong, vi dy, khong nhidu hon 5% trong lwong, vi du, khong nhiéu hon 3% trong
luong, vi duy, khong nhiéu hon 2% trong luong, vi duy, khong nhiéu hon 1% trong

lugng.

Trir khi duge chi 18, cac thanh phan tap nhidm chi cic hop chat khéc, tirc 1a khéc véi
cac chét ddng phan 1ap thé hodc cac chit ddng phan ddi anh. Theo mdt phuong an, cic
thanh phin tap nhiém chi cc hop chat khac va cac chét ddng phan 14p thé khac. Theo
mdt phuong 4n, cac thanh phan tap nhidém chi cac hop chét khac va chat dong phan

doi anh khac.

Theo mot phuong an, dang hiu nhu tinh khiét c6 mac d6 tinh khiét quang it nhat 1a
60% (tirc 12 60% hop chit nay, tinh theo phan tr gam, 1a chét ddng phan lap thé hoidc
chit ddng phan dbi anh mong mudn, va 40% la chat ddng phan lap thé hodc chat déng

phén dbi anh khong mong muén), vi duy, tinh khiét quang it nhét 1a 70%, vi dy, tinh
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khiét quang it nhat 1a 80%, vi dy, tinh khiét quang it nhat 1a 90%, vi duy, tinh khiét
quang it nhit 1a 95%, vi du, tinh khiét quang it nhét 12 97%, vi du, tinh khiét quang it
nhét 12 98%, vi du, tinh khiét quang it nhét 1a 99%.

Phwong phap diéu tri bénh

Cac hop chét c¢6 cong thie (I), (II) hodc (I1I), hodc dwoc phim chira cic hop chat nay,
4 thich hop dé dung trong phwong phéap didu tri va phong bénh. Cac hop chét cé the
duoc cho dbi twong ¢6 nhu cau ding bénh. Cac hop chét 1a thich hop dé sir dung cling
v6i hoat chit (“hoat chét thir hai”), vi du, hoat chat the hai ma la tac nhan diét vi

khuan.

Cac hop chit co cong thuc (1), (II) hodc (1) 1a dé dung trong phuong phéap diéu tri
bénh cho co thé nguoi hodc dong vat theo cach tri li¢u. Theo mot 36 khia canh cua
sang ché, hop chat c6 cong thire (1), (II) hodc (1) c6 thé duoc dung cho d6i tuong

dong vat c6 vi, nhu ngudi, dé diéu tri nhiém vi sinh vat.

Theo khia canh khac, sang ché d& xuét sir dung hop chét c6 cong thie (I) hoac (1I) dé
bao ché duogc phém dé dung trong viéc diéu tri bénh. Theo mot phuong an, thude chira
hop chit ¢é cong thie (T), (IT) hodc (T1T). Theo mdt phwong 4n, thudc 1a dé ding trong

viéc diéu tri nhiém vi sinh vat.

Thuat ngit "nhiém vi sinh vat" dugc dung dé chi sy thAm nhdp cua vi sinh vat gay
bénh vao dong vat chu. Hién tuong nay bao g61n su sinh truong du vi sinh vat ma
thuong c6 mat trong hodc trén co thé cua dong vat. Noi chung, nhiém vi sinh vét c¢o
thé 1a tinh huéng bat ky, ma trong d6 su c6 mat cta (cac) quén thé vi sinh vat 1a ¢6 hai
cho dong vat chu. Do d6, dong vat "bi" nhiém vi sinh vat khi sb lvong du qué‘m thé vi
sinh vat co6 mat trong hodc trén co thé cua dong vat, hodc khi sy c6 mdt cua (cac) qu?m

thé vi sinh vt c¢o hai doi voi cac t€ bao hodac mo khac ctua dong vat.
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Céc hop chit c6 thé duoc dung dé diéu trj d6i twong bi nhiém vi sinh vat, hodc c6

nguy co nhiem vi sinh vat, nhu vi khuan.
Nhiém vi sinh vat c¢6 thé 1a nhiém vi khuan nhu nhiém vi khuan Gram am.

Cac vi du vé vi khuan Gram 4m bao gom, nhung khong chi giéi han &, Escherichia
spp., Klebsiella spp., Enterobacter spp., Salmonella spp., Citrobacter spp., va cac vi
khuan duong rudt khic, Pseudomonas spp., Acinetobacter spp., Stenotrophomonas, va

Legionella va nhiéu vi khuan khac.

Céc vi khuén hinh que Gram 4m lién quan v& mit y hoc bao gdm nhiéu loai. Mot vai
trong s6 chung chii yéu giy ra cac van dé vé ho hap (Haemophilus influenzae,
Klebsiella pneumoniae, Legionella pneumophila, Pseudomonas aeruginosa), chii yéu
cac van dé tiét nidu (Escherichia coli, Enterobacter cloacae), va chi yéu cac van dé &

da day-ruét (Salmonella enterica).

Vi khuan Gram am lién quan dén nhiém trung bénh vién bao gom Acinetobacter
baumannii, ma gay ra nhiém khuan & mau, bénh viém mang ndo thir cap, va bo thong

gio-associated bénh viém phoi ¢ bo phén hoi stic cdp clru ctia cac co sd bénh vién.

Theo mdt phuwong an, cac chung vi khuan gram am dugc chon tr nhom bao gom
E. coli, S. enterica, K. pneumoniae, K. oxytoca; E. cloacae, E. aerogenes, E.
agglomerans, A. calcoaceticus, A. baumannii; Pseudomonas aeruginosa, va

Stenotrophomonas maltophila.

Theo mot phuong an, cac ching vi khuan gram am dugc chon tor nhom bao gom

E. coli, K. pneumoniae, Pseudomonas aeruginosa, va A. baumannii.

Cac hop chit c¢6 cong thire (1), (II) hodc (IIT) hodc céc ché pham chita ching c6 thé
duoc dung dé didu tri nhidm khudn ¢ da va m6é mém, nhidm khuin ¢ da day-rudt,

nhiém khuan duodng tiét niéu, bénh viém phoi, hién twong nhiém trung, nhiém khuan
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duéi khoang bung va nhiém khuan san khoa/phu khoas. Nhiém khuén c6 thé 12 nhiém

khuan Gram am.

Cac hop chét c6 cong thie (1), (II) hodc (III) hodc céc ché phim chira ching c6 thé
duoc dung dé diéu tri nhiém Pseudomonas, ké ca nhidm P. aeruginosa, vi du, nhiém
khuin ¢ da va mé mém, nhidm khuan & da day-rudt, nhiém trung duong tiét niéu,

bénh viém phoi va hién twong nhiém trung.

Cac hop chit co cong thuc (1), (II) hodc (III) hodc cac ché phdm chira ching c6 thé
dugc dung dé diéu tri nhidm Acinetobacter, ké ca nhiém A. baumanii, ddi voi bénh
viém phéi, nhiém khuan vét thuong, nhiém trung duomg tiét niéu va hién trong nhiém

trung.

Céc hop chit c6 cong thirc (1), (II) hodc (III) hodc cac ché phidm chira ching c6 thé
duoc ding dé didu tri nhiém Klebsiella, ké ca nhiém K. pneumoniae, d6i voi bénh
viém phdi, nhiém khuén duéi khoang bung, nhidm trung dwdng tiét niéu, bénh viém

mang nao va hién tuong nhiem trung.

Cac hop chét c¢6 cong thic (I), (II) hodc (III) hodc cac ché pham chira chung co thé
duoc dung dé didu tri nhidm E. coli, ké ca nhidm E. coli, d6i v6i nhiém khuan & méu,
bénh viém tai mat, bénh viém 6ng dan mat, nhiém khuan duéi khoang bung, nhiém

trung duong tiét ni¢u, bénh viém mang ndo va bénh viém phoi so sinh.

Cac hop chit c¢6 cong thae (1), (II), hodc (II1) hodc cac ché phdm chira ching c6 thé

duoc st dung cung voi hoat chit trong cac phuong phap diéu tri bénh.

Hoat chét c6 thé 1a tdc nhan ma co hoat tinh d6i véi vi sinh vat. Hoat chat co thé c6
hoat tinh ddi voi vi khuan gram dm. Hoat chat ¢6 thé c6 hoat tinh d6i voi vi sinh vt

duoc chon tir danh muc néu trén.
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Theo mot phuong an, hoat chat thir hai c6 tri s6 MIC bang 10 microgam/ml hodc thap
hon dbi véi vi sinh vat nhu E. coli, khi khong c6 hop chét ¢ cong thuc (1), (II) hoac

(IIT). Vi sinh vat c6 thé 14 vi sinh vat duoc chon tir nhoém néu trén.

Céc hop chét cu thé dé dung lam céac hoat chét thr hai dugc boc 16 trong ban mo ta
nay va bao gdm:
rifampixin, rifabutin, rifalazil, rifapentin, va rifaximin;
oxaxilin, methixilin, ampixilin, cloxaxilin, carbenixilin, piperaxilin, tricarxilin,
flucloxaxilin, va nafxilin;
azithromyxin, clarithromyxin, erythromyxin, telithromyxin, cethromyxin, va
solithromyxin;
aztreonam va BAL30072;
meropenem, doripenem, imipenem, ertapenem, biapenem, tomopenem, va
panipenem;
tigexyclin, omadaxyclin, eravaxyclin, doxyxyclin, va minoxyclin;
xiprofloxaxin, levofloxaxin, moxifloxaxin, va delafloxaxin;
Axit fusidic;
Novobioxin;
teichoplanin, telavancin, dalbavancin, va oritavancin,

va cac mudi dugc dung va cac solvat cia chiing;

Theo mdt phuong 4n, cac hop chit cy thé dé dung lam hoat chat thi hai dugc bac 19
trong ban mé td ndy va bao gém rifampixin (rifampin), rifabutin, rifalazil, rifapentin,
rifaximin, aztreonam, oxaxilin, novobioxin, axit fusidic, azithromyxin, xiprofloxaxin,
meropenem, tigexyclin, erythromyxin, clarithromyxin va mupiroxin, va cac mubi

duoc dung va céac solvat cua ching.

Theo khia canh khac, cac hop chit co cong thie (I) 13 thich hop dé dung trong viéc
diéu tri nhiém nam, vi du, két hop cung voi yéu t6 diét nAm. Yéu té diét nAm co thé

duoc chon tir polyen diét nam, vi du, amphoterixin B, imidazol, triazol, hodc thiazol
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diét nam, vi du, miconazol, fluconazol hodc abafungin, alylamin, echinocandin, hodc

tdc nhan khéc, vi du, xiclopirox.
Diéu tri bénh

Thuat ngtt “diéu tri bénh” dugc dung trong ban md ta nay trong pham vi diéu tri tinh
trang bénh 1y thuong lién quan dén viéc diéu tri va tri liéu, du 1a ngudi hodc dong vat
(vi du, & cac ing dung trong thli y), ma bang cach d6 dat dwoc mot sé higu qua diédu tri
bénh mong mudn, vi du, tc ché tién trién cua tinh trang bénh 1y, va bao gém lam giam
murc do tién trién, hdm téc do tién trién, 1am thuyén giam cac triéu chung cla tinh
trang bénh 1y, lam thuyén giam tinh trang bénh ly, va chira tri tinh trang bénh Iy. Viéc
diéu tri nham muc dich phong ngira (ttc 13 phong bénh) ciing dugc bao gom. Vi du,
viéc st dung voi cac bénh nhin ma van chua phat trién tinh trang bénh 1y, nhung la
dbi tugng c6 nguy co phat trién tinh trang bénh 1y, dugc bao ham trong thuat ngi

“diéu tr1 bénh”.

Thuét ngir “lwong hiru hiéu dé didu tri bénh” duoc dung trong bin md ta nay, lién
quan dén luong cia hop chit, hodc nguyén liéu, ché phadm hodc dang liéu chira hop
chat, ma c6 hiéu qua tao ra mot s6 hiéu qua diéu trj bénh mong mubn, phu hop véi ty
16 hop 1y gitra loi ich va nguy co, khi duoc ding theo phac dd diéu trj bénh mong

mudn.

Thuét ngit “diéu tri bénh” bao gdm viée didu tri két hop va phép tri liéu, nhu dugc boc
16 trong ban mo ta nay, trong do6 hai hoac nhiéu cach diéu tri hodc cac phép tri ligu
duogc két hop, vi du, lién tuc hodc déng thoi.

Phép diéu tri két hop

Hop chit c6 cong thirc (I), (I) hodc (III) ¢6 thé dugc dimg két hop voi hoat chat. Cach

dung c6 thé la dong thoi, riéng 1€ hodc lién tuc.
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Phuong phap va cach dung s€ phu thudc vao dugc dong hoc cua hop chét c6 cong

thire (1), (I) hodc (III) va hoat cht th{ hai.

Thuét ngit dung “ddng thoi” ¢ nghia 1a hop chét c6 cong thie (I), (II) hodc (III) va

hoat chit thir hai duoc cho dbi twong dung thanh mét liéu theo cliing mét dudng dung.

Thuét ngir dung “riéng r&” c6 nghia 1a hop chit ¢6 cong thirc (I), (IT) hozc (III) va hoat
chat thir hai dugce cho ddi twong dung theo hai duong ding khac nhau ma xay ra tai
cung mot thoi diém. Didu nay c6 thé xay ra, vi du, khi mot tac nhén duoc ding bang

cach truyén va tac nhan con lai duong ding qua duong miéng trong qué trinh truyén.

Thuat ngit “lién tyc” c6 nghia la hai tic nhan dwoc ding tai cdc thoi diém khac nhau,
vi didu kién hoat tinh cua tic nhan duoc ding thtr nhat 12 dang hién hiru va tiép dién

& dbi twong tai thoi diém hoat chat thir hai dwoc ding.

Noi chung, lidu lién tuc Xay ra sao cho tac nhan thu hai trong s6 hai tdc nhan duoc
dung trong vong 48 gio, nhu trong vong 24 gid, nhu trong vong 12 gio, 6 gio, 4 gio, 2
gio hodc 1 gior sau tac nhan thir nhat. Theo cach khac, hoat chit c¢6 thé duoc ding dau

tién, tiép theo 1a hop chat ¢6 cong thirc (1), (II) hodc (II).

Cudi cing, thi tu va thoi diém dung hop chat va hoat chét thi hai trong qua trinh diéu

tri két hop s& phu thudc vao cac tinh chét dugc dong hoc clia ting chat.

Luong hop chit ¢6 cong thic (I), (IT) hozc (IIT) s& dugce cho dbi twong ding han 1a
phu thudc vao ban chit cua d6i tuong va bénh can duoc diéu tri. Tuong tu, lugng hoat
chét s& duoc cho dbi tuong dung han sé phu thudc vao ban chét ctia ddi tuong va bénh

can duoc diéu tri.

Ché phim
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Theo mdt khia canh, sang ché d xuét duoc phdm chtra hop chit ¢6 cong thie (I), (II)
hodc (III) cung véi chét mang dugc dung. Duogc phém con ¢6 thé chua hoat chat thir
hai. Theo phuong an khac, khi hoat chat thi hai duoc cip dé ding trong diéu tri, hoat
chit thir hai c6 thé duoc bao ché mot cach riéng & tir hop chat c6 cong thire (I), (II)
hoic (IIT). Do d6, cac lwu ¥ duéi ddy duoc dua ra lién quan dén hop chét c6 cong thirc
(D), (II) hodc (III) cling co thé ap dung cho hoat chét thér hai, nhu duoc bao ché mot

cach riéng ré.

Trong khi c6 thé ddi voi hop chét c6 cong thic (I), (IT) hodc (IIT) s& duge dung riéng
r& hodc cung voi hoat chit thtr hai, mong mudn trinh bay n6 & dang duoc pham (vi du,
hop phan, ché phdm, thudc) chira it nhét 13 mot hop chét co cong thire (I), (II) hodc
(IIT), nhu dugc boc 16 trong ban md ta nay, cung vo1 mot hodc nhiéu thanh ph?in duoc
dung khéc da biét ddi voi ngudi ¢ hidu biét trung binh trong linh vuc k§ thut nay
bao gém, nhung khéng chi gi6i han &, cac chit mang duoc dung, cac chit pha lodng,
cac ta duoc, cac ta duoc, cic chit don, céc dung dich dém, chit bao quan, cac chét
chéng oxy hoa, céac cht 1am tron, cac chat 1am 6n dinh, cac chat hoa tan, cac chét hoat
dong bé mat (vi du, céac tdc nhan tham wét), cac tac nhan gi(flu mui vi, cac tac nhan tao
mau, cac tc nhan tao vi, va cac chit tao ngot. Ché phém 6 thé con bao gém hoat chét

khac, vi dy, cac tac nhan khac dé diéu tri bénh hoic phong bénh.

Do d6, sang ché con dé& xuit cac duge phidm, nhu dugce dinh nghia tén day, va cac
phuong phap tao ra dugc phdm 14n 16n it nhit 1a mot hop chét c¢6 cong thae (1), (II)
hodc (III), nhu dugc boc 10 trong ban mo ta nay, cung véi mot hodc nhiéu thanh phén
duoc dung khac da biét di véi nguoi ¢ hiu biét trung binh trong linh vuc k¥ thuat
nay, vi du, cac chat mang, cac chit pha loang, céac ta dugc, v.v.. Néu duoc bao ché &
dang don vi riéng r& (vi dy, vién nén, v.v.), thi mdi don vi chia lugng da dugce dinh
trude (lidu luong) ctia hop chat nay. Ché pham ndy con tiy y chira hoat chat tha hai

voi lugng da dugce dinh trudce.

Thuat ngr “dugc dung” dugc dung trong ban mo ta nay, lién quan dén cac hop chit,

cac thanh phéan, cac nguyén liéu, cac ché pham, cac dang liéu, v.v., ma la thich hop,
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nam trong pham vi danh gia y hoc hop 1y, dé sir dung tiép xiic v6i mo cia dbi tuong
lién quan (vi du, ngudi) ma khong doc tinh, kich ung, phan g di tng qua mire, hodc
van dé hodc bién ching khac, phit hop véi ty 1é hop 1y giita loi ich va nguy co. Tung
chét mang, chét pha loang, ta dugc, v.v. con phai 1a “dugc dung” theo nghia la twong

thich véi céc thanh phan khac cua ché pham.

Cac chat mang, cac chit pha loang, cac ta dugc thich hop v.v. co thé duoce thiy trong
cac sach gido khoa vé duoc hoc, vi du, Remington's Pharmaceutical Sciences, tat ban
lin tho 18, Mack Publishing Company, Easton, Pa., 1990; va Handbook of

Pharmaceutical Excipients, tai ban lan tht 5, 2005.

Cac ché pham c6 thé duoc diéu ché theo phwong phap bat ky da biét trong linh vuc
duoc. Cac phuong phap nay bao gom budc cho hop chét co cong thire (I) hodc (IT) két
hop v6i chit mang ma cAu thanh mot hodc nhiu thanh phan phu trg. Néi chung, cac
ché phim diéu ché duoc theo két hop hop chét nay dong déu va riéng & véi cac chat
mang (vi du, chét mang long, chét mang rin da duoc nghién min, v.v.), va sau do6 tao

hinh sdn pham, néu can thiét.

Céc ché phim co thé duoc bao ché dé tao ra dé giai phong nhanh hodc cham: gidi
phéng ngay lap tirc, giai phong theo céach tri hoan, giai phong hen gio, hodc gidi phong

tr tr; hodc to hop cta chung.

Mot cach thich hop, cac ché phém c6 thé & dang long, dung dich (vi du, trong nudéec,
khong nudc), cac loai huyén phu (vi du, trong nudc, khéng nude), nhil twong (vi du,
déu—trong—mréc, nuc'yc—trong-déu), cdn ngot, siro, thube &, nude sic miéng, thudc nho
giot, vién nén (ké ca, vi du, vién nén da dugc bao), hat, bdt, vién thudc hinh 'thoi, vién
keo mém nho, vién nang (ké ca, vi du, vién nang gelatin cling va mém), vién con
nhong, vién tron, 6ng thudc tiém, liéu tiém nhanh, vién dit hau mén, vién dit am dao,
cdn thude, gel, bt nhao, dAu boi, kem boi, nude xtc, dau, bot, thube xit, thube dang

suong mu, hodc sol khi.
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Céc ché pham co6 thé duoc cung cdp & dang thich hop nhu cao dan, thu6c dang cao
dan dinh, bang, bang thudc, hodc dang tuong tw ma dugc tim mot hoic nhidu hop chat
va tuy y mdt hodc nhiéu thanh phﬁn duoc dung khéc, ké ca, vi du, chét ting cuong
thim, tim qua, va hip thu. Cac ché pham con co thé duoc cung cap mot cach thich

hop ¢ dang noi chira hodc vat chura.

Hop chat co thé dugce hoa tan tao huyén phu trong, hodc duge trén véi, mot hodc
nhiéu thanh phan duoc dung khéc. Hop chét c6 thé duge trinh bay trong liposom hoic
hat c¢& micron khac ma dwoc thiét ké d& hudng dich hop chét nay, vi du, dén cic thanh
phan mau hodc mot hodc nhidu cac co quan. Khi liposom dwgc st dung, can phai luu

¥ rang liposom c6 thé chira ca hop chat ¢6 cong thire (I), (IT), (IIT) va hoat chat thi hai.

Céc ché pham thich hop dé dung qua duong miéng (vi du, bang cach dua vao) bao
gdm chat 16ng, dung dich (vi du, trong nudc, khéng nudc), cac loai huyén phu (vi dy,
trong nudc, khong nudc), nhii twong (vi duy, dﬁu«trong—nu’c'rc, nu'éc-trong-d?lu), con
ngot, siro, thude t&, vién nén, hat, bot, vién nang, vién con nhdng, vién tron, Sng thudc

t1ém, li€u tiém nhanh.

Cac ché pham thich hop dé dung bang cach dit trong ma bao gom nudc sic miéng,
vién thude hinh thoi, vién keo mém nho, ciing nhu cao dén, thudc dang cao dan dinh,
noi chtra, va binh chira. Vién thudc hinh thoi thudng chita hop chét trong nén da dugc
tao vi, thuong 1a sucroza va acaxia hodc tragacan. Vién keo mém nho thuong bao gom
hop chét trong nén tro, nhu gelatin va glyxerin, hodic sucroza va acaxia. Nudc sic

miéng thuong chira hop chat trong chat mang 16ng thich hop.

Céac ché pham thich hop dé dung dudi ludi bao gom vién nén, vién thudc hinh thoi,

vién keo mém nhd, vién nang, va vién tron.

Céc ché pham thich hop ddi véi qua dudng miéng ding qua mang nhay bao gdbm chat
long, dung dich (vi du, trong nuéc, khong nudc), huyén phu (vi du, trong nudc, khong

nuée), nhii twong (vi du, dau-trong-nude, nudce-trong-dau), nudc sic migng, vién
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thuoc hinh thoi, vién keo mém nhd, ciing nhu cao dan, thudc dang cao dan dinh, noi

chtra, va binh chua.

Cac ché pham thich hop dé khong dung qua duong miéng ma qua mang nhay bao gbm
chat 16ng, dung dich (vi dy, trong nudc, khong nude), huyén phu (vi du, trong nudc,
khéng nuée), nhii twong (vi du, dau-trong-nude, nudce-trong-dau), vién dit hau mén,
vién dit 4m dao, gel, bot nhio, dau bdi, kem bdi, nude xic, dau, ciing nhu cao dan,

thudc dang cao dan dinh, noi chtra, va binh chua.

Cac ché pham thich hop dé dung qua da bao gdm gel, bot nhio, diu boi, kem bbi, cac
loai nude xtc, va dau, cling nhu cao dan, thuc dang cao dan dinh, bing, bing thudc,

no1 chura, va binh chira.

Vién nén c6 thé duge tao ra theo cach thong thuong, vi du, nén hoac duc, tuy y voi
mot hoac nhiéu thanh phan phu trg. Cac vién nén di dugc nén co thé dugc diéu ché
bang cach nén trong may thich hop hop chét & dang chay tu do nhu bt hoac hat, tiy ¥
d3d duoc tron véi modt hodc nhiéu chat két dinh (vi du, povidon, gelatin, acaxia,
sorbitol, tragacan, hydroxypropylmetyl xenluloza); cac chit don hodc cic chit pha
lodng (vi duy, lactoza, xenluloza vi tinh thé, canxi hydrophosphat); cac chét 1am tron
(vi du, magie stearat, talc, silic dioxit); cac chét gdy ra (vi dy, natri tinh bdt glycolat,
lién két ngang povidon, lién két ngang natri carboxymetyl xenluloza); cac tic nhan
hoat déng bé mat hodc cac tac nhan phan tan hodc cac tdc nhan tham w6t (vi dy, natri
lauryl sulfat); chat bao quan (vi du, metyl p-hydroxybenzoat, propyl p-hydroxy-
benzoat, axit sorbic); cac thanh phén tao vi, cac tac nhan tdng vi, va cac chit lam ngot.
Céc vién nén duc c6 thé duoc tao ra bing cach duc trong may thich hop hén hop gém
hop chit da duoc nghién thanh bot dugc lam am véi chét pha lodng long tro. Vién nén
¢ thé tuy y dugc bao hodc dugc khia va co thé duoc diéu ché sao cho tao ra giai
phéng cham hodc c6 kiém soat hop chét trong d6 bang cach sir dung, vi du, hydroxy-
propylmetyl xenluloza theo cAc ty phan thay ddi dé tao ra bién dang giai phéng mong

muodn. Cac vién nén cé thé tuy y dugc cung cap vaéi 16p bao, vi duy, dé tac dong dén
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qué trinh giai phong, vi du, 16p bao tan trong rudt, dé giy giai phong & cic phan cuia

rudt hon la ¢ da day.

Diu béi thuong duoc pha ché tir hop chét va nén dau bdi parafin hodc c6 thé tron 1an

duoc vdi nudec.

Kem boi thuong duoc pha ché tir hop chit va nén kem boi dau trong nude. Néu mudn,
pha nudc cia nén kem bdi c6 thé bao gdm, vi dy, it nhat 1a khoang 30% trong lugng
rugu polyhydric, tic 14 regu ¢6 hai hodc nhidu nhém hydroxyl nhu propylen glycol,
butan-1,3-diol, manitol, sorbitol, glyxerol va polyetylen glycol va hon hgp cua chiing.
Cac ché phdm ding khu tra c6 thé bao gbm hop chit ma lam gia ting murc do hap thu
hodc thim cua hop chit thong qua da hodc ving bi tac dong khac nhu mong mudn.
Céc vi du vé chét ting cuong thAm qua da ndy bao gdm dimetylsulfoxit va cdc chat

tuong ty [1€n quan.

Nhi twong thuong duoc pha ché tir hop chit va dau pha, ma co thé tly y chi bao gom
chat nhii hoa (néi cach khécda dwoc biét 1a chat nhil twong héa), hodc né ¢6 thé chira
hon hop g@)m it nhat 1a mot chit nhii héa véi chat béo hodc dau hodc véi ca chit béo
va diu. Chat nhii hoa ua nude c6 thé duge dua vio ciing véi chét nhil héa wa béo ma
hoat dong nhu chat 1am 6n dinh. N6 con c6 thé bao gdm ca dau va chat béo. Cung
nha, (cac) chat nhil hoa c6 hoidc khong co chét lam 6n dinh tao nén cai duoc goi 1a sap
nhii hoa, va sap ndy ciing v6i dau va/hodc chit béo tao nén cdi duoc goi la nén dau boi

nhii hoa ma tao nén pha dau dugc phéan tan cua cac ché pham kem boi.

Céc chét nhii tuong hoa va cic chit 1am on dinh nhil twong thich hgp bao gdm Tween
60, Span 80, rugu xetostearylic, rugu myristylic, glyxeryl monostearat va natri lauryl
sulfat. Viéc lua chon dau hodc md thich hop cho ché pham 13 dya trén viéc dat duoc
céc tinh chit my phim mong muén, vi d6 hoa tan cua hop chét nay trong hau hét cac
loai ddu c6 thé duge dung trong cac duge phdm & dang nhil trong c6 thé 1a rat cham.
Do d6, kem bodi nén 1a san phdm khéng tron, khéng nhuém mau va dé rua véi do dac

thich hop dé tranh thoét ra khoi 6ng nghiém hodc vat chita khac. Cac alkyl este
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monoaxit hodc diaxit mach théng hodc mach nhanh, nhu di-isoadipat, isoxetyl stearat,
propylen glycol dieste cua cac axit béo tu dura, isopropyl myristat, dexyl oleat,
isopropyl palmitat, butyl stearat, 2-etylhexyl palmitat hodc hon hgp bao gbm céac este
mach nhanh d3 duoc biét 1a Crodamol CAP ¢6 thé dwoc sir dung. Ching ¢ thé duge
str dung riéng r& hoic két hop tuy theo cac tinh chat cin thiét. Theo cach khac, lipit c6
nhiét d6 nong chay cao nhu parafin mém trang va/hodc parafin 1ong hodc dau khoang

khac ¢ thé duge sir dung.

Cac ché pham thich hop dé dung trong miii, khi chit mang 14 chat 16ng, bao gom, vi
du, xit mii, thudc nho miii, hodc béng cach dung sol khi bang may khi dung, bao gé)m
dung dich trong nuéc hoic dung dich dau chtra hop chéat nay. Lam phuong phép ding
thay thé khac, phan phdi bt kho ¢6 thé dugce ding lam phuong an thay thé cho sol khi
duoc khi dung.

Cac ché pham thich hop dé dung trong miii, khi chit mang 1a chét ran, bao gom, vi du,
cac loai dugc trinh bay ¢ dang bdt tho co ¢d hat, vi duy, nam trong khoang 20 dén 500
micron ma dugc dung theo cach trong do viéc dua 1én mii hit vao duge thuc hién, tic
Ja bang cach khi dung nhanh théng qua dudng qua miii tir vat chira bot duge gitt gan

vO1 mul.

Cac ché pham thich hop dé dung qua duong phdi (vi du, theo liéu phép tri liéu xong
hodc bom) bao gdm céc loai duoc trinh bay ¢ dang xit sol khi tir goi nén ap, bang cich
sit dung chat diy thich hop, nhu diclodiflometan, tricloflometan, diclo-tetrafloetan,
cacbon dioxit, hodc cac khi thich hop khac. Ngoai ra hodc theo cach khac, ché phém
dé dung qua duong phdi cé thé dugc diéu ché dé ding tir may khi dung hodc may khi
dung bdt khé. Vi duy, ché phém 6 thé duoc tao ra voi chat mang hodc liposom dé tao
ra ¢& hat thich hop dé dén dugc phan thich hop ctia phoi, d& hd trg sw phan phdi lidu

thich hop nham gia ting murc d6 luu giir & mé phoi.
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Cac ché pham thich hop dé dung trong mat bao gdm thude nho mat, trong d6 hop chat
duoc hoa tan hodc duoc tao huyén phi trong chit mang thich hop, dic biét 1a dung

mdi nudc cho hop chat nay.

Cac ché pham thich hop dé ding qua dudng truc trang c6 thé duoc trinh bay & dang
vién dat trong hdu mon vdi nén thich hop bao gém, vi du, dau ty nhién hodc di duoc
lam cung, séap, md, polyol ban 1éng hodc 1éng, vi dy, bo cacao hodc salixylat; hoac &

dang dung dich hodc huyén phu dé diéu tri bang thudc thut.

Cac ché pham thich hop dé dung qua duong am dao c6 thé dugc trinh bay & dang vién
dat am dao, nut bong vé sinh, kem boi, gel, bt nhao, ché phém bot hodc ché phém xit
ma ngoai hop chit con chira, chit mang ma trong linh vuc k¥ thuat nay da biét rang 13

thich hop.

Céc ché pham thich hop dé dung ngoai dudng tiéu héa (vi du, vi du, bang cach tiém
hodc truyén, qua duong tinh mach hodc dudi da), bao gom chat 16ng trong nudc hoic
khong 1a nuée, dang truong, khong gy sét, vo trang (vi du, dung dich, huyén phu),
trong d6 hop chat nay dugc hoa tan, duoc tao huyén phu, hodc duge cung cap theo
cach khac (vi du, trong liposom hodc hat ¢& micron khac). Chit 1éng ndy cé thé con
chira cac thanh phan duoc dung khac, nhu chit chéng oxy hoa, dung dich dém, chat
bao quan, chét 1am 6n dinh, chét khang khuan, tac nhan tao huyén phu, tdc nhan lam
dac, va chét tan ma khién cho ché phim nay déng truong véi méu (hodc dich thé cé
lién quan khac) cua ngudi nhan du kién. Céc vi du vé t4 duoc bao gom, vi du, nudc,
rugu, dudng, polyol, glyxerol, dau thuc vat, va cic loai twong tir. Cac vi dy vé chat
mang ding truong thich hop dé dung trong cdc ché phim nay bao gdm natri clorua
dung dé tiém, dung dich Ringer, hodc dung dich Ringer Lactat ding dé tiém. No6i
chung, néng do cua hop chit trong chit 1ong ndm trong khoidng tir Ing/ml dén
500pg/ml, vi dy, khoang Ing/ml dén 100ug/ml, vi du, khoiang tir 10ng/ml dén
10pg/ml, vi du, khoang tir 10ng/ml dén 1pg/ml. Cac ché pham co thé duoc trinh bay
trong vat chtra bit kin chira mét 1iéu hoic nhiéu liéu, vi dy, éng thude tiém va lo, va co

thé 1a duoc bao quan ¢ diéu kién say khé ¢ nhiét do thap (d6ng kho nhanh) chi can bd
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sung chit mang léng vo trung, vi du, nudc dung dé tiém, vio ngay truéc khi dung.
Dung dich va huyén phu dé tiém ngay tirc thi c6 thé dugc ché bién tir bot, hat, va vién

nén vo trung.

Liéu lwong

Noi chung, cac phuong phép theo sang ché c6 thé bao gom viéc ding cho ddi twong
lwong hitu hiéu ctia hop chét c¢6 cong thirc (I), (II) hodc (II) sao cho gy ra tac dung
diét vi khuan. Hop chét c6 cong thuc (I), (II) hodc (III) ¢6 thé duge dung véi luong du
dé gay tiém ning cho hoat tinh cia hoat chat thir hai. Hoat chét thir hai dugc cho dbi

twong dung v6i lugng hitu hidu sao cho gy ra tac dung diét vi khuén.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thudt nay hidu duoc ring cac liéu
luong thich hop cua hop chét ¢ cong thire (I), (II) hodc (III) hodc hoat chat, va cic
ché pham chutra hop chat ¢6 cong thie (1), (I1) hogc (III) hodc hoat chét, co thé thay dbi
tor bénh nhan nay dén bénh nhan khac. Viéc xac dinh lidu lvong t6i wu thuong bao
gém viéc can béng muc d6 cua loi ich diéu tri bénh véi nguy co hodc tac dung phu co
hai bét ky. Mtc liéu lugng dugc chon s€ phu thudc vao nhiéu loai yéu td bao gém,
nhung khong chi giéi han &, hoat tinh cua hop chat cu thé c6 cong thirc (I), (IT) hoidc
(I11) hodc hoat chit, duong dung, thoi gian dung, tde d6 bai tiét hop chat, khoang thoi
gian kéo dai diéu tri, cac thude khac, cac hop chat, va/hodc cac nguyén liéu dugce ding
két hop, murc d6 ning cta tinh trang, va chung, gi6i tinh, Ita tudi, thé trong, tinh trang
bénh ly, tinh trang stc khde chung, va tién bénh st ctia bénh nhan. Luong hop chét c6
cong thue (1), (II) hodc (III) hodc hoat chit va duong dung cudi cing s& dugc quyét
dinh boi béac sy diéu tri, bac sy thu y, hodc bac sy 1am sang, mic du lidu lugng thudng
duoc chon dé dat duoc néng dd tai chd tai vi tri hoat dong noi dat dugc tadc dung mong

mudn ma khong gay ra tac dung phu c6 hai hodc bt loi dang ké.

Viéc ding c6 thé duoc thuc hién thanh mét lidu, mot céch lién tuc hodc theo timg dot
(vi du, thanh céc lidu d& duoc chia nho cach nhau khoang thoi gian thich hop) trong

sudt toan bo tién trinh didu trj bénh. Cac phuong phap xac dinh bién phap va liéu
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luong dung hiéu qua nhat 14 da biét dbi v6i nguoi cé hiéu biét trung binh trong linh
vuc ky thuadt nay va s€ thay ddi tuy theo ché phﬁm duogc dung cho viée tri liéu, muc
dich cta viéc tri lidu, (c4c) té bao dich dwoc diéu tri, va dbi twong dwoc diéu tri. Mot
hodc nhiéu 1an dung cé thé duoc thuc hién véi muc lidu lugng va mo hinh dugc chon

boi thay thude diéu tri, bac s§ thu y, hodc bac sy 1am sang.

Néi chung, liéu lugng thich hop cua hop chat c6 cong thire (1), (II) hodc (III) hoac
hoat chat nam trong khoang 10pg dén 250mg (thong thuong hon 1 khoang 100pg dén
25mg) cho mdi kilogam thé trong ctia ddi twong hing ngay. Khi hop chit c¢6 cong
thtre (1), (I) hodc (III) hoac hoat chét 1a mudi, este, amit, tién duoc chit, hodc dang
twong tu, thi lwgng duoc ding duoc tinh theo hop chit gbc va do d6 trong lwong thuc

té dugc dung tang theo ty 1é.
Kit

Mot khia canh cua sang ché lién quan dén kit bao gdm (a) hop chét c¢6 cong thic (I),
(I1) hodc (II1), hodc ché phadm chira hop chit nhu dwgc x4c dinh theo cong thie bat ky
trong s cac cong thire (1), (IT) hodc (ITD), vi dy, thudng dugc cung cép trong vat chira
thich hop va/hoic véi bao goi thich hop; va (b) huéng dan str dung, vi du, huéng dan

cach dung hop chit nhodc ché pham ay.

Hudng dan bang van ban c6 thé con bao gom danh muc gom céc chi dinh ma doi véi

chung hop chét ¢ cong thac (I), (IT) hodc (IIT) 14 cach diéu tri thich hop.

Theo mdt phuong an, kit nay con bao gdm (c) hoat chat thir hai, hodc ché pham chua
hoat chit th& hai. Trong ban md ta nay, huéng dan bang vin ban c6 thé con bao gbm
danh muc gdm céc chi dinh ma d6i voi chang hoat chét thtr hai, cung voi hop chét ¢6

cong thirc (1), (IT) hodc (III), 1a thich hop dé diéu trj bénh.
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Dwong dung

Hop chét c6 cong thue (I), (ID) hodc (IIT), hoat chat thi hai, hodc duge pham chtra hop
chit c6 cong thire (1), (II) hodc (1), hodc hoat chét thir hai c6 thé dwoc cho ddi twong
ding theo duong dung thuén tién bat ky, di qua duong noi hap/ngoai bién hoic qua

duong khu tri (tuc 13 tai vi tri hoat dong mong mudn).

Puong dung bao gbm, nhung khong chi gi6i han &, duong miéng (vi du, bang cach an
vao); dat trong ma; dudi ludi; qua da (bao gém, vi du, béng cao dan, thude dang cao
dan, v.v.); qua mang nhay (bao gom, vi du, bz"mg cao dan, thuéc dang cao dan, v.v.);
trong miii (vi du, bﬁng cach xit mfi1); trong mat (vi du, b?mg thudc nho mét); phéi (vi
du, b?mg cach phép tri liéu xong hodac bom bﬁng cach st dung, vi du, qua sol khi, vi
du, thong qua miéng hodc miii); qua duong tryc trang (vi du, bang cach dung vién dit
trong hau mén hodc thude thut); 4m dao (vi dy, bang vong nang); ngoai duong tidu
hoa, vi du, béng cach tiém hodc truyén, ké ca dudi da, trong da, tiém bép, qua dudng
tinh mach, trong dong mach, vao trong tim, ndi tily mac, trong cot séng, trong bao,
dudi bao, trong hoc mit, trong khoang mang bung, trong khi quan, dudi biéu bi, trong
khép, dudi mang nhién, va trong xuong @c; bang cach cay dudi da cua noi chira hodc

vat chuira, vi du, dudi da hodc trong co.
Déi twong/Bénh nhin

Péi tuong/bénh nhan co thé 1a dong vat co day séng, cO xuong séng, c6 v, dong vat
cd vu ¢6 nhau thai, tha c6 tai (vi dy, con chudt tui, con géu tai), dong vat gdm nhAm
(vi du, chudt lang, chudt ddng, chudt to, chudt bé), loai chudt (vi du, chudt), bd tho (vi
du, tho), gia cAm (vi du, con chim), ho cho (vi du, con chod), ho meo (vi du, meo), ho
ngua (vi du, ngua), ho lon (vi dy, con lgn), ho ctru (vi dy, con ctru), ho bo (vi du, con
bo), dong vat linh trudng, giéng khi (vi du, khi hoac khi khong dudi), khi (vi dy, khi
duéi soc, khi dau cho), khi khong dudi (vi du, khi dot, con tinh tinh, con duoi woi, con
vuon), hoac nguoi. Hon thé nira, d6i tugng/bénh nhan cé thé 1a dang bat ky cua qua

trinh phat trién, vi dy, bao thai.
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Theo mot phuong 4n, d6i twong/bénh nhan 13 ngudi.

Con du tinh rang sang ché c6 thé duoc thuc hién trén dong vat khong phai 1a ngudi bi
nhidm vi sinh vét. Dong vat c6 va khéng phai 1a ngudi c6 thé 13 dong vat gim nhim,
Céc dong vat gam nham bao gém chuot to, chuodt nhét, chudt lang, con sdc sinsin va
cac dong vat gim nhim nho khac tuong tu vé kich ¢& dugc ding trong nghién ciu &

phong thi nghi¢m.
Cdc lwa chon khac

Ting to hop twong thich cdc phuong 4n néu trén duoc boc 16 16 trong ban md ta nay,

nhu 1a ting t6 hop dugc néu mot cach riéng ré va rd rang.

Cac khia canh va cac phuong an khéc nita theo sdng che 1a rd rang doi vo1 nguoi co

hiéu biét trung binh trong linh vuc k¥ thuat nay khi xem ban mo ta nay.

Thuat ngit “va/hoac” dugc dung trong ban md ta nay dugc xem la bde 10 cu thé vé
ting dau hiéu hodc thanh phin trong sé hai ddu hiéu hodc thanh phan chi dinh c6 hoic
khong c6 thanh phéan con lai. Vi du, “A vi/hodc B” duoc xem 1a su boc 16 cu thé vé
ting lua chon trong sb (i) A, (ii) B va (iii) A va B, nhu Ia timg lwa chon duogc néu

riéng le.

Trir khi ngit canh chi r& khéac, phan boc 16 va dinh nghia vé cac diu hiéu néu trén
khong chi gidi han & khia canh hodc phuong an cu thé bét ky theo sang ché va ap
dung ngang bang cho tit ca cac khia canh va cac phuong 4n ma dugc bdc 16. Khi thich
hop vé mat k§y thudt, cac phuong 4n c6 thé dugc két hop va do d6 phan boc 16 nay mé

rong dén moi hoan vi va t6 hop phwong an theo sang ché.

Céc khia canh va cac phuong an nhit dinh theo sang ché s& duge minh hoa bang vi du

va vién dan dén céac hinh néu trén.
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Vi du thwe hién sdng ché
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Céc vi du duéi day duoc cung cap chi dé minh hoa sang ché va khong nhdm dé gisi

han pham vi clia sang ché, nhu dugc bdc 16 trong ban mo ta nay.

Chir viét tit
Chir viét tit
PMBN
PMB
Thr
Ser
DSer
Leu
[le
Phe
DPhe
Val
Dab
DIPEA

HATU

DCM
TFA
ND
N/A
DMF
PMBH
PMBD
Pro

Dap

Nghia

polymyxin B nonapeptit
polymyxin B

threonin

Serin

D-serin

leuxin

isoleuxin

phenylalanin
D-phenylalanin

Valin

axit a,y-diaminobutyric
N, N-diisopropyletylamin
2-(7-aza-1H-benzotriazol-1-yl)-1,1-3,3-tetrametyluroni
hexaflophosphat
diclometan

axit trifloaxetic

khéng duogc xac dinh
khong &p dung
N,N-dimetylformamit
polymyxin B heptapeptit (3-10)
polymyxin B decapeptit
prolin

axit o,B-diaminopropionic



Chir viét tit
Gly

NorLeu
Ruphos
Xphos

SFC

Fmoc

Cbz
HCTU
Boc
PyBOP

NMM
THF
1vDde
DPPA
TIS
HOBt
[PA

48311

Nghia

glyxin

norleuxin
2-dixyclohexylphosphino-2’,6’-diisopropoxybiphenyl
2-dixyclohexylphosphino-2',4’,6'-triisopropylbiphenyl
sac ky 1ong siéu toi han

florenylmetyloxycarbonyl

benzyloxycarbonyl
O-(1H-6-clobenzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat

tert-butyloxycarbonyl
(benzotriazol-1-yloxy)tripyrolidinophosphoni
hexaflophosphat

N-metyl morpholin

tetrahyrofuran
1-(4,4-dimetyl-2,6-dioxoxyclohex-1-yliden)-3-metylbutyl
diphenylphosporyl azit

tri-isopropyl silan

1-hydroxybenzotriazol

1sopropanol

Cic vi du vé quy trinh tong hop

Tong hop axit o dau tdn cung N

56/115

Trong ban mo ta nady, cac axit 4-aminobutanoic dugc thé ¢ vi tri 3 dugc dung ¢ dang

d3 duoc bao vé mot cach thich hop. Viée tong hop céc axit amin khong chuan duogc

boc 16 chi tiét dudi day, cung voi phuong phéap hoc dé tich chat ddng phan dbi anh
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axit 4-((tert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoic - cht d6ng phan 1 va

chat déng phan 2
cl OH
)( NH0
o’go
(1) Metyl 3-(3-clophenyl)-4-nitrobutanoat
cl o<

0
NO>

Hon hop gdm axit 3-cloxinamic (10g), metanol (100ml) va dung dich axit sulfuric
dam dic (4ml) duogc khudy & nhiét d6 trong phong trong thoi gian 20 gis. Hon hop
nay duoc lam bay hoi dén kho va cin duoc phan bé giita diclometan (DCM) va nuéc.
Pha nudc duoc tach va chiét bing DCM bo sung. Cac chiét pham hitu co dugc két
hop, lam kho béng magie sulfat, loc va lam bay hoi dén kho, tao ra metyl este & dang
rdn mau trang (10,19g). Chat ran nay dugc hoa tan trong nitrometan (32ml) va xir 1y
bang 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU) (8,5ml). Hon hop nay dwoc khudy &
nhiét do trong phong trong thoi gian 20 gio, sau do dugce léni bay hoi dén kho va cin
duoc phan bd giita dung dich nuéc HCI 0,5M va dietyl ete. Pha nuéc duoc tich va
chiét bang dietyl ete bo sung. Céc chiét pham hitu co duoc két hop, rira bang nudc
mudi, 1am khé béng magie sulfat, loc va lam bay hoi dén kho. Can dugc tinh ché trén
silic dioxit, rira giai bang hexan va etyl axetat (0% dén 100%). Cac phan doan thich
hop duoc két hop va lam bay hoi dén kho, tao ra san phidm mong mudn & dang dau

mau vang (9,93g, hiéu suit 70%).

'"H NMR (400MHz, CDCl3): & (ppm) 2,71-2,79 (2H, m), 3,66(3H, s), 3,93-4,01 (1H,
m), 4,62 va 4,73 (2H, ABq, xuit hién & dang 2x dd , J 12,8, 8,0 Hz), 7,11-7,28 (4H,

m).
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(i1) Metyl 4-amino-3-(3-clophenyl)butanoat

(o]
Cl ~

NH(;
K&m bot (20,1g) duoc bd sung timg phan vao dung dich chia metyl 3-(3-clophenyl)-
4-nitrobutanoat (9,93g) trong axit axetic (90ml) dugc khudy ¢ nhiét d6 khoang 0°C
(cht ¥: toa nhiét trd). Hon hop niy dwoc nang nhiét d6 1én dén nhiét do trong phong,
khudy trong thoi gian 19 gio. Hon hop nay dugc lam bay hoi dén kho va can dugc
phan b gitta dung dich nuéc NaHCO; va ety! axetat. Tiép d6, hdn hop nay duogc loc
qua Celite va pha nudc va pha hitu co dugce tach. Pha nudc dugce chiét lai bang etyl
axetat bd sung. Cac chiét phim hitu co duoc két hop, rira bang nude mudi, lam kho
bang magie sulfat, loc va lam bay hoi dén kho, tao ra san phdm mong muén & dang

dau mau cam (4,80g).
(iii) Hop chét néu & d& muc - triét quang

Hon hop gom metyl 4-amino-3-(3-clophenyl)butanoat (4,80g), di-terz-butyl di-
cacbonat (5,28¢) va diclometan (100ml) duoc khudy o nhiét do trong phong trong thoi
gian 18 gid. HOn hop nay duoc lam bay hoi dén khd va cin duoc tinh ché trén silic
dioxit, rira giai bang ete ddu mé 40 dén 60 va etyl axetat (0% dén 100%). Cac phan
doan thich hop duoc két hop va 1am bay hoi dén khd, tao ra este metyl 4-((terz-butox-
yearbonyl)amino)-3-(3-clophenyl)butanoat di duoc bao vé bang Boc ¢ dang kem boi

ran (2,59g).

Hdon hop gdm metyl 4-((tert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoat (2,49g),
lithi hydroxit (546mg), 1,4-dioxan (40ml) va nudc (40ml) duoc khuéy ¢ nhiét do
trong phong trong thoi gian 64 gid. Sau d6, hon hop nay dugc 1am bay hoi dén kho.
Can dugc hoa tan trong nudce, dugce trung hoa béng dung dich nuéc HCI 1M va chiét
bang etyl axetat (x 2). Cac chiét pham hitu co dugc két hop, rira bang nudc mudi, lam
khoé bang magie sulfat, loc va lam bay hoi dén kho, tao ra san phim mong mudn &

dang diu mau vang (2,51g).
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m/z 314 (MH") C15H20CINOy4 yéu cdu 313,11, 'H NMR (400MHz, CD;0D): & (ppm)
1,40 (9H, s), 2,42-2,73 (2H, m), 3,24-4,49 (4,4 H, m, bao gdm CH;0D, CHa, va CH),
7,17-7,38 (4H, m).

(iv) hop chat néu & d& muc - tich cac chit déng phan - phuong phép 1

axit 4-((tert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoic (2,09g) dugc hoa tan
dén 60mg/ml trong metanol, va tiép d6 duoc tinh ché theo phuong phép SFC bang
cach &p dung cac diéu kién duoc mé ta dudi day ( cac diéu kién tach diéu ché 1). Cac
phan doan két hop chtra chat ddng phan 1 da duoc lam giau (chay nhanh) va chat déng
phan 2 (chay chdm) duoc két hop, o va timg td hop duoc tinh ché lai riéng ré & cling
céc diéu kién sic ky.

Tiép d6, cac phan doan két hop cta timg chit ddng phan 1 va chét ddng phéan 2 duoc
lam bay hoi t6i gdn kho bing céch st dung thiét bi 1am bay hoi kiéu quay, duoc
chuyén vao cac binh cudi véi DCM, ma dugc loai bé trong méi trudng nito & nhiét do
40°C trude khi duge bao quan trong 16 chan khdng ¢ nhiét do 40°C va ap sudt 5 mbar
trong thoi gian 16 gio.

Axit 4-((tert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoic (Chat dong phan 1)

Chit rin mau trdng, 883mg, muc du chit ddng phan dbi anh 95,6%. Thoi gian luu
2,89 phut trén hé phéan tich 1.

Axit 4-((tert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoic (Chét ddng phén 2)

Chat rin mau trdng, 876mg, mac du chit ddng phan dbi anh 98,6%. Thoi gian luu
3,29 phut trén hé phéan tich 1.

Cac diéu kién tach diéu ché 1:
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Berger Multigram II SFC

Chi tiét vé cot: Lux Al (Phenomenex, 21,2mm x 250mm, 5um)
Nhiét do cua cot: 40°C

Luu tdc: 50ml/phut

BPR: 125 BarG

Buéc song phat hién: 210nm

Thé tich nap: 300pl (18mg)

Céc diéu kién dang dung moéi 12:88 EtOH: COz (0,1% thé tich NHs)

Céc diéu kién phan tich 1:
Waters UPC2
Chi tiét vé cot: Lux C4 (Phenomenex, 4,6mm x 250mm, Spm)
Nhiét do cua cot: 40°C
Luu tbc: 4ml/phit
Budc song phat hién: 210nm dén 400nm
Thé tich nap: 1,0ul
BPR: 125 BarG
Céc diéu kién ddng dung méi 10:90 EtOH:COz (0,1% thé tich NHs)

(v) hop chat néu & d& muc - tach cac chat ddng phén - phuong phap 2

Axit 4-((tert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoic duoc tinh ché theo SFC
bang cach 4p dung cac diéu kién dwge mé ta dudi ddy (cac didu kién tach diéu ché 2).
Sau khi tach, cac phan doan dwoc siy khé qua thiét bi lam bay hoi kiéu quay & nhiét
do cua bé 40°C dé thu duoc cac chit dong phan d6i anh da tich mong mudn. Chét

ddng phéan dbi anh chay cham dugc tinh ché tiép trén ciing cot rira giai bang 20% B.

Céc diéu kién tach didu ché 2:
Dung cu: SFC diéu ché Thar 200 (SFC-10)
Cot: Chiralpak AY, 300 x 50mm duong kinh trong, 10pm
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Pha dong: A ddi v6i CO, va B dbi voi IPA
Gradien: B 25%

Luu téc: 200ml/phut

Ap suat nguoc: 100 bar

Nhiét do cua cot: 38°C

Budc song: 220nm

Thoi gian cta chu trinh: ~4,5 phut

Céc didu kién phan tich 2:
Dung cu: SFC phan tich Waters UPC2 (SFC-H)
Cot: Chiralpak AY, 150 x 4,6mm duong kinh trong, 3pm
Pha dong: A d6i véi CO, va B d6i v6i IPA (0,05% DEA)
Gradien: B 5% dén 40%
Luu toc: 2,5ml/phat
Ap suit nguoc: 100 bar
Nhiét do cua cot: 40°C

Budc song: 220nm
Axit 4-((tert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoic (Chat déng phan 1) .
Thoi gian lwu 2,796 phat. Chi dinh héa hoc 1ap thé (R) bang cach so sénh véi chat
d6ng phan (2) dudi day.
Axit 4-((tert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoic (Chat dong phén 2).
Thoi gian luu 3,264 phat. Chi dinh hoa hoc 1ap thé (S) theo phuong phép tinh thé hoc
dbi véi phan t&r nhé ctia nguyén liéu da dugc bao vé béng BOC, néu dudi day.

(vi) X4c nhan hoa hoc 1ap thé

Trifloaxetat mudi cua axit (S)-4-amino-3-(3-clophenyl)butanoic
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Axit trifloaxetic (5ml) duogc bo sung vao dung dich da duoc lam ngudi bing nude da
chua axit 4-(tert-butoxycarbonylamino)-3-(3-clophenyl)butanoic chit déng phéan 2
(thoi gian luu 3,264 phut theo phuong phap phén tich 2) (1,5g, 4,78mmol) trong
diclometan (20ml). Sau khi bd sung xong, hdn hop nay duoc khudy & nhiét do nay
trong thoi gian 4 gio. Sau d6, hdn hop phan tmg ndy duoc duoc cd. Hon hop thé nay
dwoc hoa tan trong nude (10ml) va lam déng kho nhanh dé tao ra san pham; mudi
TFA cua axit (S)-4-amino-3-(3-clophenyl)butanoic (1,5g, hiéu suit 95%). LC-MS:
m/z 214 (M+H)"

Axit (S)-4-amino-3-(3-clophenyl)butanoic

Dung dich amoni hydroxit lodng trong nudc dugce bd sung vao dung dich chita mudi
cua axit trifloaxetic cua axit (S)-4-amino-3-(3-clophenyl)butanoic (0,5g, 1,53mmol)
trong nude (10ml) cho dén khi dé pH dat dén 7. Dung dich thu duoc duoce bao quan
trong binh ma loai dung tich 25ml va duge dé ¢ nhiét d6 trong phong trong thoi gian |
ngay. Sau khi két tinh, nudc cai duoc gan, va tinh thé ran dugc nghién ctru nhiéu xa

tia X.

Nghién ctru nhiéu xa tia X cho thdy hop chét nay c6 héa hoc 1ap thé (S).

Cac diéu kién nhiu xa tia X:

Thiét bi nhidu xa Bruker APEX-II CCD duoc st dung.

Tinh thé dugc gitt & 302,71K trong qua trinh thu thap dit lidu. Bang cach s dung
Olex2 (Dolomanov et al.), cAu triic dwoc giai bang chuong trinh giai cau tric ShelXT

[2] (Sheldrick A71) bang cach ap dung phan pha ndi tai va dugc lam tinh véi goi lam
tinh ShelXL [3] bang cach sir dung Least Squares minimisation (Sheldrick C71).
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Axit 4-((tert-butoxycarbonyl)amino)-3-(2-clophenyl)butanoic
Cl
OH

ok

Hop chit duoc didu ché tir axit 2-cloxinamic theo phwong phép hoc d6i véi axit
4-((tert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoic nhu da dugc boc 10 & cdc

bude (i) dén (iii) trén day. Hop chit nay thu dugc & dang dau khong mau.
m'z 314 (MH"), C1sH2OCINO4 khéi luong chinh xac 313,11.

Axit 3-benzyl-4-((tert-butoxycarbonyl)amino)butanoic

Saes
k NHo
o’go
Metyl 3-benzyl-4-nitrobutanoat (Tetrahedron Asymmetry, 19, 2008, 945) duoc chuyén
hoa thanh hop chit néu & d& muc nay theo phwong phap hoc ddi véi axit 4-((tert-

butoxycarbonyl)amino)-3-(3-clophenyl)butanoic nhu da dugc bdc 16 & cac bude (1)

dén (iii) trén day.

m/z 294 (MH"), C16H23NO4 khéi luong chinh xéc 293,16.
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Axit 4-((tert-butoxycarbonyl)amino)-3-(3-isobutylphenyl)butanoic

OH

5

(1) Etyl 3-(3-bromophenyl)-4-nitrobutanoat

Br o0~

O

NO,
Hon hop gdm natri hydrua (60%) trong dau khoang (394,26mg, 9,86mmol) va 1,2-
dimetoxyetan (22,5ml) (DME) dugc 1am lanh dén nhiét do 0°C. Trietylphosphono-
axetat (10,2ml, 51,43mmol) dugc bd sung nhé giot vao va hdn hop nay duge khudy
trong thoi gian 10 phat. Dung dich chira 3-brombenzaldehyt (1,0ml, 8,57mmol) trong
DME (5ml) duoc bd sung nho giot vao. Hon hop phan tmg nay dugce ning nhiét d¢ 1én

dén nhiét d6 trong phong va hoi luu trong thoi gian 3 gio.

Hdn hop nay duoc 1am bay hoi dén kho va cin dugc phan bd gitta hexan va nuée. Lép
nude duoc tich va chiét bang hexan bd sung. Cac chiét phdm hitu co dugc két hop,
rira bang nude, 1am kho bing MgSOu, loc va 1am bay hoi dén khé. Can dugc tinh ché
trén silic dioxit rira giai bing ete ddu moé 40 dén 60 va etyl axetat (0% dén 100%). Cac
phan doan thich hop dugc két hop va 1am bay hoi dén kho, tao ra etyl (£)-3-(3-bromo-
phenyl)prop-2-enoat & dang rin mau tring (1,44g, 65%). N6 duoc chuyén héa thanh
etyl 3-(3-bromophenyl)-4-nitrobutanoat bang cach ap dung cac diéu kién nitrat hoa
theo quy trinh diéu ché axit 4-((fert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoic &

budc (1), nhu néu trén, dé tao ra sdn pham voi hi¢u suat 60%.

m/z 316, 318 (MH™). C12H14BrNO4 yéu cau 315,01.
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(i1) Etyl 4-amino-3-(3-bromophenyl)butanoat

Br o
(o)
NH,
Etyl 3-(3-bromophenyl)-4-nitrobutanoat (1,08g) dwoc chuyén héa thanh etyl 4-amino-
3-(3-bromophenyl)butanoat bang cach 4p dung cic diéu kién néu trén cho axit 4-
((tert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoic & budc (ii), dé tao ra san pham

v6i hidu suit 67%.
m/z 286 va 288 (MH™), C12HsBrNO; khéi luong chinh x4c 285,04,
(111) Etyl 4-((tert-butoxycarbonyl)amino)-3-(3-bromophenyl)butanoat

(o]
Br ~

NH0

Kok
Etyl 4-amino-3-(3-bromophenyl)butanoat (655mg) dwoc chuyén hoa thanh etyl 4-
((tert-butoxycarbonyl)amino)-3-(3-bromophenyl)butanoat trong cac diéu kién néu trén
d6i voi axit 4-((fert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoic & budc (iii), dé

tao ra san pham voi hiéu suét 72%.
m/z 386 va 388 (MH™), C17H24BrNO4 khéi lugng chinh xac 385,09.
(iv) Etyl 4-((tert-butoxycarbonyl)amino)-3-(3-isobutylphenyl)butanoat

0\/

)( NHO
0o
Hon hop gém Ruphos (48,3mg, 0,1mmol), kali phosphat triaxit (330mg, 1,55mmol),

etyl 3-(3-bromophenyl)-4-(tert-butoxycarbonylamino)butanoat (200mg, 0.52mmol) va

axit isobutylboronic (132mg, 1,29mmol) trong toluen (9ml) dugc loai khi bbn 14n
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bang cach thdo/suc nito trude khi bd sung paladi (II) axetat (5,8mg, 0,03mmol) vao.
Hon hop nay duoc khudy & nhiét do 110°C trong thoi gian 100 phut. Hon hop phan
tng dugc gidm nhiét do trudc khi né dugce loc qua Celite va duoc dé qua dém trong
dung dich. Hn hop nay dugc lam bay hoi dén khé va tinh ché trén silic dioxit, rira
giai bang ete diu mo6 40 dén 60 va etyl axetat (0% dén 100%). Cac phan doan thich
hop duoc két hop va lam bay hoi dén kho, tao ra etyl 4-((tert-butoxycarbonyl)amino)-
3-(3-isobutylphenyl)butanoat & dang dau khong mau, (74mg, 39%).

m/z 364 (MH"). C21H33NO4 khbi luong chinh xéc 363,24.
(v) hop chit néu & dé muc nay

Hon hop gdm etyl 4-(tert-butoxycarbonylamino)-3-(3-isobutylphenyl)butanoat (74mg,
0,2mmol) va lithi hydroxit (15mg, 0,6mmol) trong 1,4-dioxan (3ml) va nudc (3ml)
duoc khudy ¢ nhiét do trong phong trong thoi gian 16 gio. Hon hop nay duoc 1am bay
hoi dén khd va can dugc phan bd giita etyl axetat va nudce. Pha hiru co duge tach va
duwoc gan. Trong nudc duoc axit héa bang 1M HCI (dung dich nuéc) va chiét bang
etyl axetat (x2). Cac chiét phdm hitu co duoc két hop, lam kho bang MgSOs, loc va
lam bay hoi dén kho, tao ra axit 4-((tert-butoxycarbonyl)amino)-3-(3-isobutylphenyl)-
butanoic ¢ dang diu khong mau (65mg). M/z 336 (MH") C19H29NO4 khéi lugng chinh
xac 335,21.

Axit 4-((tert-butoxycarbonyl)amino)-3-(3-clobenzyl)butanoic

Cl OH
KA
2-(3-clophenyl) axetaldehyt duoc chuyén hoa thanh etyl 3-(3-clobenzyl)-4-nitro-
butanoat nhu duogc boc 10 cho axit 4-((zert-butoxycarbonyl)amino)-3-(3-isobutylphen-
yl)butanoic & budce (i), nhu néu trén. Viéc khir va bao vé nhu ¢ budce (i) va (iii), tiép
theo thity phan nhu ¢ budc (v) néu trén tao ra hop chét néu & d& muc nay ¢ dang dau

khong mau.
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m/z 328 (MH"). C16H22CINO4 khdi lwong chinh x4c 327,12.

Axit 4-(((benzyloxy)carbonyl)amino)-3-(3-isopropylphenyl)butanoic

OH

(o
NH

o/go
S8

Hon hop gdm etyl 4-amino-3-(3-isopropylphenyl)butanoat (1,55g, 6,21mmol) (diéu
ché duoc bang cach 4p dung phwong phap hoc ddi véi axit 4-((tert-butoxycarbonyl)-
amino)-3-(3-isobutylphenyl)butanoic, cac budc (i) dén (ii), nhu néu trén), va natri
bicacbonat (0,783 g 9,32mmol) duoc hoa tan trong nudc (10ml) va 1,4-dioxan (Sml).
Hon hop nay duoc lam ngudi trong bé nude da, va xir ly bang dung dich chia benzyl
clorofomat (0,98ml, 6,84mmol). Hon hop nay duoc khuéiy ¢ nhi¢t do 10°C trong thot
gian 1 giod, sau d6 duoc ning nhiét d6 1én dén nhiét do trong phong. Sau khi khudy
trong thoi gian 20 gid, hdn hop nay duoc 1am bay hoi dén kho, va cin duge phan bo
gitra dietyl ete va trong nude 0,5M HCI. Lép nude duge tach va chiét bang dietyl ete
bod sung. Cac chiét phém hitu co duoc két hop, rtra béng nude mudi, 1am kho trén
MgSO, khan, va lam bay hoi. San phdm tho duoc tinh ché trén silic dioxit, rira giai
bang ete dau mo 40 dén 60 va etyl axetat (0% dén 100%). Céac phan doan chira sdn
phém duoc két hop va lam bay hoi thanh dau mau vang nhat (1,74g, 73%). Etyl este
duoc thiy phan véi lithi hydroxit nhu da dugc boc 16 & bude (iii) dé diéu ché axit 4-
((tert-butoxycarbonyl)amino)-3-(3-isobutylphenyl)butanoic, tiép theo 1a sac ky trén
silic dioxit rira giai bang ete ddu mo 40 dén 60 va etyl axetat (0% dén 100%) dé tao ra

hop chét néu ¢ dé muc nay ¢ dang rdn mau tring (60%).

m/z 356 (MH™). C21H2sNO4 khi lugng chinh xac: 355,18.
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Axit 4-([1,1'-biphenyl]-3-yl)-3-(((tert-butoxycarbonyl)amino)metyl)butanoic
o]

ol

big

o
(1) hydroclorua cta axit 4-amino-3-(3-bromophenyl)butanoic

o
0

OH
Br NH Br
HCl
NH,

68/115

Hon hop gém 4-(3-bromophenyl)pyrolidin-2-on (1,0g, 4,16mmol) va dung dich nudc
HCI 6M (15,0ml, 90mmol) dugc dun néng & nhiét do 100°C trong thoi gian 16 gio.

Hon hop ndy dugc 1am bay hoi dén kho, 1am bay hoi dong thoi véi nude, tiép theo 1a

etyl axetat va tiép do 1a diclometan (DCM), tao ra san phim mong mudn & dang rin

mau tring, vi hiéu suit dinh lwong gia dinh.
m/z 258 va 260 (MH™) C10H12BrNO; khdi lwong chinh xé4c: 257,01.
(i1) axit 3-(3-bromophenyl)-4-(tert-butoxycarbonylamino)butanoic

o
OH

HN\g/O\}/

Br

Hon hop gdm hydroclorua cta axit 4-amino-3-(3-bromophenyl)butanoic (1,31g,

4,45mmol), tert-butoxycarbonyl zert-butyl cacbonat (Boc-O-Boc, 1,41g, 6,45mmol),
1,4-dioxan (8ml) va dung dich nuéc NaOH 1M (8,0ml, 8mmol) dugc khudy & nhiét

d6 trong phong trong thoi gian 64 gid. Hon hop nay dwgc 1am bay hoi dén kho. Can

dwoc hoa tan trong nudce, duoc trung hoa bang dung dich nuge HCI 1M va chiét bang

etyl axetat (x 2). Cac chiét pham hitu co dugc két hop, lam kho bang MgSOa, loc va
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lam bay hoi dén kho, tao ra san phdm mong mudn (1,60g, 86%) & dang dau khong

mau.
m/z 357,5 va 359,4 (MH"). C1sH20BrNO4 khéi luong chinh x4c: 357,06.
(iii) Hop chat néu ¢ d& muc nay

Hon hop gdm axit 3-(3-bromophenyl)-4-(zert-butoxycarbonylamino)butanoic (2,69g,
7,51mmol), axit phenylboic (2,3g, 18,8mmol), paladi (II) axetat (84mg, 0,38mmol),
Xphos (716mg, 1,5mmol) va kali phosphat triaxit (4781,9mg, 22,53mmol) trong 1,4-
dioxan (130ml) dugce khudy & nhiét do 100°C trong khi quyén nito trong thoi gian 2
gid. Tiép do, hdn hop nay dugc dé giam nhiét do dén nhiét d6 trong phong, loc qua
Celite, rira bang etyl axetat va lam bay hoi dén kho. Cin dugc tinh ché trén silic
dioxit, rira giai bang ete ddu mo va etyl axetat (0% dén 100%). C4c phan doan thich
hop dugc két hop va lam bay hoti dén kho, tao ra san phém mong mudn, 1,44g, & dang

rin mau xam (hiéu suét 42%).
m/z 355 (M), quan sat dugc. C21HasNO4 khéi lugng chinh xac: 355,18.
(iv) tach khong ddi xting

Axit 4-([1,1'-biphenyl]-3-yl)-3-(((tert-butoxycarbonyl)amino)metyl)butanoic (1,44g)
duoc hoa tan dén 30mg/ml trong MeOH va tiép d6 duoc tinh ché theo phuong phap
SFC, bang cach 4p dung phuong phap dudi day. Tiép d6, cac phan doan két hop cia
timg chét ddng phan 1 (chay nhanh) va chit dong phan 2 (chay chdm) dugc lam bay
hoi t61 gan khé bang cach sir dung thiét bi lam bay hoi kiéu quay, duoc chuyén vao
céc binh cudi voi DCM, ma duge loai bo ¢ diéu kién dong khi nén & nhiét do 40°C
trude khi dugc bao quan trong 160 chan khong & nhiét do 40°C va ap sult Smbar dén

khdi lwong khong doi.
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Chat dong phan 1 axit 4-([1,1'-biphenyl]-3-yl)-3-(((fert-butoxycarbonyl)amino)metyl-
Ybutanoic. Chét rin mau trang 523mg. Thoi gian luu: (cac diéu kién phan tich 3) 2,70
phiit. Ee 99,8%.

Chat ddng phén 2axit 4-([1,1'-biphenyl]-3-yl)-3-(((tert-butoxycarbonyl)amino)metyl)-
butanoic. Chat ran mau tring 537mg. Thoi gian luu: (cic diéu kién phan tich 3) 3,46

phit. Ee 99,8%.

Céac diéu kién tinh ché 3:
Berger Multigram II SFC
Chi tiét vé cot: Lux Al (Phenomenex, 21,2mm x 250mm, Spm)
Nhiét do cua cdt: 40°C
Luu toc: 50ml/phit
BPR: 100 BarG
Buéce song phat hién: 215nm
Thé tich nap: 1,000ul (30mg)
Céc diéu kién dang dung méi 15:85 EtOH:CO; (0,2% thé tich NH3)

Cac diéu kién phan tich 3:
Waters UPC2
Chi tiét vé cot: Amy-C ( YMC Gmbh, 4,6mm x 250mm, Sum)
Nhiét do cua cot: 40°C
Luu toc: 4ml/phut
Budc séng phét hién: 210nm dén 400nm
Thé tich nap: 1,0ul
BPR: 125 BarG
Céc diéu kién ding dung mdi 15:85 EtOH:CO» (0,2% thé tich NH3)

Axit 4-((tert-butoxycarbonyl)amino)-3-(3-metylphenyl)butanoic
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OH

NH0

Ak
4-(3-metylphenyl)pyrolidin-2-on duoc chuyén hoa thanh hop chit néu & dé muc nay
bang cach 4p dung phuong phap hoc néu trén dé diéu ché axit 4-([1,1'-biphenyl]-3-yl)-
3-(((tert-butoxycarbonyl)amino)metyl)butanoic & cac budc (i) dén (ii). Hop chat néu ¢

dé muc nay thu dugc & dang diu khong mau.
m/z 294 (MH"). C16H23NO4 khéi luong chinh xac 293, 16.

Axit 4-((tert-butoxycarbonyl)amino)-3-(3,5-diclophenyl)butanoic
Ci

OH

S5

3,5-diclobenzaldehyt dugce chuyén héa thanh hop chit néu & dé muc nay bang cach ap

Ci

dung phuong phap hoc néu trén dé diéu ché axit 4-((tert-butoxycarbonyl)amino)-3-(3-
isobutylphenyl)butanoic trong cac budc (i) thong qua (iii). Etyl este dugc thuy phan
nhu duoc boc 16 cho bude (v) theo quy trinh didu ché axit (3-isobutylphenyl)butanoic,

dé tao ra hop chat néu ¢ dé muc nay ¢ dang dau khong mau.

m/z 348. (MH"). C1sH1oC1,NO4 khéi luong chinh xéac 347,07,
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Axit 4-((tert-butoxycarbonyl)amino)-3-(3-(thiophen-3-yl)phenyl)butanoic

S

//

OH
Nl-l0
Aok
Etyl 4-((tert-butoxycarbonyl)amino)-3-(3-bromophenyl)butanoat (207mg, 0,54mmol)
dwoc cho phan img véi axit 3-thienylboronic bang cach 4p dung phwong phéap hoc néu
trén dé diéu ché axit (3-isobutylphenyl)butanoic & bude (iv). San pham dugc thuy
phan nhu dugc bde 10 & bude (v) dé tao ra hop chit néu & d& muc nay ¢ dang dau

khong mau.
m/z 362 (MH"). C19H23NO4S khdi lwong chinh xé4c 361,13.
Chat trung gian polymyxin nonapeptit va cdc hop chdt thanh pham

Chat trung gian 1: H-Thr(O-tBu)-Dap(BOC)-xyclo[Dab-Dab(BOC)-DPhe-Leu-Dab-
(BOC)-Dab(BOC)-Thr]

D3 duge boc 16 trong cong bd don qubc té s6 W02015/135976 1a chat trung gian 11 -
Tetra-(N-Boc)-L-Thr(O-tBu)-L-Dap-polymyxin B heptapeptit.

Chat trung gian 2: H-Thr(O-Bu)- Dap(BOC)-xyclo[Dab-Dab(BOC)-Leu-Leu-Dab-
(BOC)-Dab(BOC)-Thr]

D3 duoc boc 16 trong cong bd don qudc té sé W0O2015/135976 1a chat trung gian 14 -
Tetra-(N-Boc)-L-Thr(O-tBu)-L-Dap-polymyxin E heptapeptit.
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Chat trung gian 3: H-Thr(O-Bu)-Dap(BOC)-xyclo|Dab-Dab(BOC)-Dleu-L-Abu-
Dab(BOC)-Dab(BOC)-Thr(O-tBu)]

(1) CBZ-Thr(O-"Bu)-Dap(Boc)-Dab-Dab(Boc)-Dleu-L-Abu-Dab(Boc)-Dab(Boc)-
Thr(O-tBu)-OH

Peptit tuyén tinh CBZ-Thr(O-tBu)-Dap(Boc)-Dab(ivDde)-Dab(Boc)-Dleu-L-Abu-
Dab(Boc)-Dab(Boc)-Thr(O-tBu) dugc didu ché trén nhya theo quy trinh tong hop
peptit pha ran bang cach 4p dung hoa hoc Fmoc, bang cach ap dung phuong phap hoc
ctua phuong phap chung 3 néu trén. Trinh tu bét ddu véi nhua clotrityl clorua (CTC)
(2,0g), da duoc nap Fmoc-Thr(tBu)-OH & muc tai nap 0,75mmol/g. Peptit lién két
nhya (3,93g, twong Gng voi 1,5mmol) dugc dat trong binh nén loai dung tich 500ml
va dugc xir ly bang 4% hydrazin trong DMF (100ml). Hon hop nay duoc dit trén may
lic va duoc ldc nhe trong thoi gian 30 phat. Hon hop nay dugc rét vao cot nung, sau
d6 duoc rira bang DMF (3 x 100ml). Khi nén duoc 4p dung dé loai bé lugng vét cudi

cung cia DMF. Tiép d6, quy trinh nay duge lap lai véi THF va véi DCM.

Sau do, nhua duoc xu ly béing DCM: hexafloisopropanol theo ty 1¢ 4:1 (100ml) dé
phan cit peptit ra khoi nhya. Sau thoi gian 30 phut, ¢t dugce thdo kiét va quy trinh
nay duoc ldp lai. Tiép d6, nhua duoc rira ba lan béng DCM (100ml). C4c nuoc rua két
hop va cac nude rira dugc lam bay hoi trong diéu kién ap sut giam va lam kho trong

chan khong qua dém. Thu dugc 724mg chét ran mau tréng (2,35g, dinh luong).
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m/z 1552, C73Hi26N14022 yéu cau 1550,92.

(i) CBZ-Thr(O-tBu)-Dap(Boc)-xyclo[Dab-Dab(Boc)-DLeu-L-Abu-Dab(Boc)-Dab-
(Boc)-Thr(O-tBu)]

CBZ-Thr(O-tBu)-Dap(Boc)-Dab-Dab(Boc)-DLeu-L-Abu-Dab(Boc)-Dab(Boc)-Thr-
(O-tBu)-OH tho (724mg, 0,466mmol) dugc hoa tan trong DMF (75ml), xur 1y bang
diisopropyletylamin (DIPEA) (361mg 0,49ml, 2,8mmol), tiép d6 duoc lam nguodi
trong bé nudc da. Piphenyl phosphoryl azit (256mg, 0,2ml, 0,93mmol) duoc b6 sung
nho giot vao, sau d6 hdn hop nay duoc khudy trong thoi gian 2 gid va iém lanh bang
bé nude da. Bé nude da duoc loai bo va dung dich dugc khuéy ¢ nhiét do trong phong
trong thoi gian 2 gio nta. Dung moéi dugc lam bay hoi va cdn duoc dung trén cot S10;
ISCO (40g) va duoc sic ky véi 0% dén 10% MeOH trong DCM. Cac phan doan chira
san pham dugc két hop va 1am bay hoi thanh bot mau trang. Thu duge 418mg (58%).

m/z 1534, C13H124N1402; yéu cau 1532,91.
(iii) Hop chit néu o dé muc nay

CBZ-Thr(O-tBu)-Dap(Boc)-xyclo[Dab-Dab(Boc)-DLeu-L-Abu-Dab(Boc)-Dab(Boc)-
Thr(O-tBu)] (531mg, 0,346mmol) dugc hoa tan trong metanol (50ml) va xt 1y bing
amoni format (545mg, 8,6mmol) va 10% Pd/C (173mg). Sau khi khudy ¢ nhiét do
trong phong qua dém, hdn hop phdn tng nay dugce loc qua Celite, va cén dugc rira
bang MeOH. Dung moi dugc lam bay hoi va cidn duoc hoa tan trong EtOAc, chira
10% MeOH, rira bang nudc x 3 va lam kho bang magie sulfat. Dung mdi dugc lam
bay hoi dé lai chét rdn mau tring. D& loai bo lugng vét bat ky clia format, chit ran
duoc hoa tan trong metanol (160ml) va dugc lic voi nhya Ambersep 900 (12ml) trong
thoi gian 30 phut. Hon hop nay duoc loc va lam bay hoi dén kho, dé thu duoc 464mg

chét rin mau tring (96%).
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m/z 1400, CesH11sN 14010 yéu cau 1398,87.
Céc phuong phép chung

Toan bd quy trinh tong hop cac chat dan xuit ctia polymyxin nonapeptit dugc thuc

hién nhu sau.

Peptit mach thing c6 bao vé truc giao nhdm y-amino ctia gbc Dab tham gia vao viée
déng vong dugc dyng trén nhua, voi dau tan cung C axit amin (thuong 1a Thr) da
dwoc gin vao pha rdn. Sau khi khir bio vé mot phan ddi v6i Dab tham gia vao viée
dong vong (gbc 4 theo hé danh sb polymyxin), tiép theo loai bo khoi nhwa, cic peptit
mach thang thu dugc duge dong vong bén ngoai nhya. Hai phuong phap chung dugc

ap dung, néu dudi day.

Phuong phap chung 1: toan bd quy trinh tong hop bang cach 4p dung viéc bao vé
nhom amin bang CBZ

Quy trinh tong hop peptit mach thiang duoc bao vé (cac goc 2 dén 10 va nhom & dau
tan cung N) duogc thuc hién trén thiét bi téng hop peptit tw dong béng cach ap dung
hoa hoc peptit pha ran Fmoc chudn. Dic biét, quy trinh tong hop duge thuc hién béang
cach st dung nhya Fmoc-Thr(tBu)-PEG-PS lam nguyén liéu ban dau. Viéc ngau hop
cac axit amin Fmoc va bao vé bang CBZ trén cic nhém amin & dau tan cling dugc
thuc hién bang cach sir dung 5 dwong lugng mol (twong tmg véi tai nap nhua) axit
amin Fmoc va HATU trong DMF bing cach hoat héa tai chd, bang cach s dung 10
duong luong mol DIPEA. Viéc khir bao vé Fmoc dugc thuc hién b%mg cach st dung
20% piperidin trong dimetylformamit. BOC dugc dung lam nhom bdo vé truc giao

trén Dab tham gia vao viéc dong vong.

Peptit lién két nhwa mach thang duoc xtr 1y bang TFA/TIS/H20 (96/2/2v/v) trong thoi
gian 2 gid. P& 16 gbc Dab tham gia vao viéc dong vong, va dé phan cit peptit ra khoi

nhya. Nguyén liéu nay duoc dong vong bang cach sir dung PyBop/HOBt/NMM (4/4/8
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dwong luong mol twong tmg véi tai nap ban dau) trong DMF trong thoi gian 3 gio.
Nguyén liéu thd dugc 1am bay hoi mot phan, taken up axetonitril/nuéc va lam dong
kho nhanh qua dém. CBZ cac nhom sau do dugc loai ra béng cach st dung 10% Pd/C
trong axit axetic/MeOH/nudc (theo ty 18 thé tich 5/4/1).

San pham tho duogc tinh ché va cic chat dong phan khong d6i quang duoc tach theo
phuong phép sic ky 16ng cao ap (HPLC) diéu ché (bang 3). Luu y rang, cac diéu kién

cu thé duoc t6i wu héa cho timg cip chat ddng phan khong dbi quang.

Phwong phap chung 2: toan bd quy trinh tong hop bang cach ap dung cach bao vé

nhom amin bang Boc

Quy trinh téng hop peptit mach thing dugc bao vé (cac gdc 2 dén 10 va nhém & dau
tan cing N) duoc thyc hién trén thiét bi tdng hop peptit tw dong bang cach 4p dung
hoa hoc peptit pha ran Fmoc chuin. Pic biét, quy trinh tong hop duge thuc hién bang
cach str dung nhya clotrityl clorua (CTC), dd dugc nap Fmoc-Thr(tBu)-OH (nap
~0,78mmol/g), trén quy mé 0,05mmol dén 0,1mmol. Viéc ngiu hop cic axit amin
Fmoc dugc thyc hién bang cach su dung 5 duong lugng mol (twong Gng véi tai nap
nhya) axit amin Fmoc va HATU trong DMF bang cch hoat hoa tai chd, bang céach sir
dung 10 duong lugng mol DIPEA. Viéc khir bao v¢é Fmoc dugc thuc hién béng cach
st dung 20% piperidin trong dimetylformamit. Nhéom bao vé ivDde duogc dung lam

bao vé truc giao trén goc Dab tham gia vao viéc dong vong.

Dé loai bo nhom ivDde, peptit mach thing dugc xir Iy bang 3% hydrazin trong DMF
(100ml trong 100pmol, dwge lap lai hai 14n), tiép theo rira bang DMF x 3, EtOH x 3
va dietyl ete x 3. Tiép do, peptit mach thing da dwoc khir bao vé mot phan dugc phan
cit ra khoi nhua béng cach rira nhua béng 20% HFIP trong DCM. Can thu dugc hoa
tan trong 50% axetonitril/nudc va sy kho & nhiét 6 thap qua dém. Peptit mach thang
da duoc bao vé duoc hoa tan trong DMF (20ml/mmol nhya) dugc dong vong voi
DPPA, (3 duong luong mol twong Gng voi tai nap cua nhua) va DIPEA (6 duong

lugng mol twong Ung vdi tai nap cua nhya). Dung dich nay dugc khudy & nhiét do
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trong phong qua dém. Nhom Boc duoc loai bo bang TFA, va peptit thd dugc lam kho
lanh.

San pham thé duogc tinh ché va cac chét ddng phan khong dbi quang dugc tich theo
phuong phép sic ky 1ong cao ap (HPLC) diéu ché bang cach ap dung cac diéu kién
sdc ky 16ng cao ap diéu ché 4 bdc 16 dudi day. Luu y réng, cac diéu kién cu thé duge

t6i wu hoa cho ting cip chit ddng phan khong ddi quang.
Phuong phap chung 3: Ngiu hop axit vao nonapeptit va tich

Phuong phép lién hop dau tin ciing N ciia nonapeptit vao axit amin dugc boc 16 dudi
day lién quan dén cac hop chit lam vi du 5 va 6. Cac diéu kién nay boc 16 dé duge lam

thich tmg cho t6 hop nonapeptit va axit amin khéc.
Budce 1

H-Thr(O-'Bu)-Dap(BOC)-xyclo[Dab-Dab(BOC)-DPhe-Leu-Dab(BOC)-Dab(BOC)-

Thr]. (Chét trung gian 1) (0,07mmol) dugc hoa tan trong diclometan (4ml), va xt ly
bang axit 4-((tert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoic (1,5 duong lugng
so véi co chat polymyxin), N,N-diisopropyletylamin (3,0 duong lugng), tiép theo la
HATU (2,0 duong lugng). Sau thoi gian 16 gid, sy hoan thanh cua phan tng dugce xdc
nhan theo phwong phap LCMS va hon hop phan tmg nay dugc 1am bay hoi dén kho.
Nué6e (khoang 10ml) dugc bd sung vao va hdn hop nay duoc nghién, tiép d6 duoc
khudy k¥ trong thoi gian 1 gio. Chat két taa thu dugc gom bang céch loc va lam kho

trong chan khong qua dém.
Budce 2
Chéat dan xuat dugc bao vé bang Boc thu dwgc theo budc 1 duoc hoa tan trong

diclometan (3ml) va xir Iy bang TFA (Imi). Hon hop phan tng nay dugc khudy &

nhiét d6 trong phong cho dén khi LCMS x4c nhan su hoan thanh cta budc khir bao
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veé. Dung méi dugc lam bay hoi va cidn duoc sdc ky theo phuong phép sic ky 1ong cao
ap (HPLC) diéu ché bang cach ap dung cac diéu kién sic ky 16ng cao ap diéu ché 4
nht dinh dé tach cac chit ddng phan khong d6i quang. Cac phan doan chira chét dong
phan khong ddi quang ra sém dugc két hop, 1dm bay hoi dén thé tich thap, va lam
dong kho nhanh dé tao ra hop chét theo Vi du 5 ¢ dang mudi TFA. Cac phan doan
chira chat dong phan khong d6i quang ra mudn duoc két hop, 1am bay hoi dén thé tich

thép, va 1am déng kho nhanh dé tao ra hop chét theo Vi du 6 & dang mudi TFA.

Luv y rang cac didu kién cu thé dugc t&i wu hoa cho timg cip chit dong phin khong

dor quang.

Céc diéu kién sac ky long cao ap didu ché 4:
Cot: Waters SunFire C18 OBD Sum x 19 mm x 150mm
Pha déng:  A: nudc/axetonitril 90/10, thé tich, 0,15% TFA.
B: axetonitril/nuée 90/10, thé tich, 0,15% TFA

Luu téc: 10ml/phut

Gradien: Thot gian (phut) % pha dong A
0 100%
3 100%
8 85%
13,5 85%
15 75%
18 0%
23 100%
25 100%

Phat hién:  210nm

Diéu kién séc ky 1ong cao ap phan tich 4:
Cot: Phenomenex Hyperclone C18 BDS Spum x 4,6mm x 150mm
Pha dong:  A: nudc/axetonitril 90/10, thé tich, 0,15% TFA.
B: axetonitril/nuéc 90/10, thé tich, 0,15% TFA
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Luu tbc: Iml/phut

Gradien: Thoi gian (phut) % pha dong A
0 100%
20 40%
21 0%
23 0%
23,5 100
25 100

Phat hién: 210, 254 nm
Thé tich nap: 20ul

Phuong phap chung 3b: Ngiu hop ting chat dong phan dbi anh vao nonapeptit

Cac axit amin tinh khiét vé mat dong phan doi anh dugc lién hop vo61 dau tan cung N
cua cac hgp chat nonapeptit bang cach su dung cung cac dicu kién nhu néu trén &

phuong phap chung 3a ddi véi cac axit amin hon hop vé mat ddng phan dbi anh.
Hop chét lam vi du 5 va 6

Ngau hop axit 4-((tert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoic (chat dong
phéan 2) (thoi gian luu 3,46 phit, phuong phéap phan tich 1, hodc 3,264 phut, phuong
phép phan tich 2) trong céac diéu kién ctia phuong phap chung 3a, tiép theo la khir bao
vé tao ra hop chét theo vi du 5. Hop chét theo vi du (5) dugc chi dinh 1a hoa hoc lap
thé (S) theo két qua xac dinh bang tia X cdu hinh tuyét d6i db1 véi axit 4-amino-3-(3-
clophenyl)butanoic thu dugc tir axit 4-((tert-butoxycarbonyl)amino)-3-(3-clophenyl)-
butanoic (Chét déng phéan 2).

Viéc ngiu hop axit 4-((tert-butoxycarbonyl)amino)-3-(3-clophenyl)butanoic (chat
ddng phan 1, thoi gian luu 2,89 phit, phuong phap phéan tich 1 hodc 2,796 phut,
phuong phép phan tich 2) trong cac diéu kién cua phuong phap chung 3a, tiép theo 1a
khir bao vé tao ra hop chét theo vi du 6. Hop chét theo vi du (6) dugc chi dinh la hoa
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hoc 1ap thé (R) theo két qua x4c dinh bang tia X cAu hinh tuyét d6i dbi voi axit 4-
amino-3-(3-clophenyl)butanoic thu dugc tur axit 4-((tert-butoxycarbonyl)amino)-3-(3-

clophenyl)butanoic (chit dong phan 1).
Phuong phép chung 4: chuyén héa thanh mudi axetat

Dang axetat ciia nhya AG1-X2 (do Bio-Rad Laboratories Ltd cung cap) 200-4-mesh,
duoc tai tao bang cach rira bing dung dich nude axetic 10%, tiép theo 1a dung dich
nude axit axetic 1%, va dat trong khay thuy tinh. Dung dich chtta hgp chét ndy & dang
mudi TFA trong nude duge dua vao cot, béng cach st dung tai nap 30g nhua cho 1g
mubi TFA, va cot duge dé nho giot theo trong luc, rira gidi bang nudc. Cac phan doan

chira san phdm duoc két hop va lam dong kho nhanh thanh chit rin mau tring.

Viéc phan tich cac hop chit cudi cung duoc thuc hién theo phuong phap sac ky long
cao ap (HPLC) bang cach ap dung céac diéu kién néu trén (dibu kién sic ky 16ng cao ap

phan tich).

Dt li€u phan tich lam vi du cho céc hop chét theo vi du 5 va vi du 6, nhu cac mubi

axetat dugc néu dudi day.

Vi du 5: (chit ddng phan nhanh hon) 'H NMR ctia mudi axetat (400MHz, D;0):
S (ppm) 0,70 (3 H, d, J 6,1 Hz), 0,77 (3 H, d, J 6,3 Hz), 0,78-0,90 (1H, m), 1,13 (3H,
d, ] 6,3 Hz), 1,17 (3H, d, J 6,4Hz), 1,36-1,52 (2H, m), 1,75-2,06 (17 H, m, bao gdom
1,91, s, OAc), 2,10-2,30 (4H, m), 2,72-2,91 (4H, m), 3,02-3,49 (14H, m), 4,12-4,32 (8
H, m), 4,48 (1 H, dd, J 5,6, 9,0 Hz), 4,54-4,60 (1H, m), 4,63-4,68 (1H, m), 7,25-
7,41(9H, m). M/z 1145 [MH"], 573[M+2H]*".

Vi du 6: (chit ddng phan chdm hon) 'H NMR cta mudi axetat (400MHz, D,0):
8 (ppm) 0,60- 0,67 (6 H, m), 0,69 — 0,84 (4 H, m), 1,16 (3H, d, J 6,4Hz), 1,33-1,50 (2
H, m), 1,76-2,04 (19 H, m, bao gdm 1,88, s, OAc), 2,06-2,26 (4 H, m), 2,67-2,86 (4
H, m), 3,00-3,46 (14 H, m), 3,98-4,04 (1 H, m) 4,14-4,30 (7H, m), 4,45 (1 H, dd, J
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5,6, 9,0 Hz), 4,54 (1 H, xuét hién nhu t, J 8,3 Hz), 4,72 (1 H, dd, J 5.0, 8,9 Hz), 7,20
dén 7,40 (9 H, m). m/z 1145 [MH"], 573[M+2H]>".

Theo tit ca céc vi du, cac chit dong phan khong ddi quang duoc chi dinh trén co s&
cua sdc ky 10ng cao 4p thoi gian luu (cac chit ddng phén rira giai nhanh va cham)
cing voi do dich chuyén hoa hoc cua gde Thr ma di chuyén tir 1,13ppm & chat dong

phan rira giai nhanh, dén khoang 0,65ppm 6 chit ddng phén rira giai cham.
Cdc hop chat lam vi du

Bang 1 liét ké cac hop chat 1am vi du theo sang ché. Chung 13 cac hop chit c6 ciu trac

chung duoc thé hién dudi day:

R o, N
& H -
f d 0
., 0 H : 0 N AAT
I |

Nhém R tuwong tng v6i -X-R'5 trong cac hop chét theo sang ché, va nhém nay duogce
thé hién trong bang ciing vé6i cac gde axit amin & vi tri 6 va 7 (1an lugt AA-6 va AA-7,
bang cach ap dung hé danh s polymyxin), ma lan luot twong Gmg vé&i cac nhom -R!
va -R?, khi dugc xem xét cung véi nhom carbonyl va nito alpha so voi cacbon ma

chung gan vao.

O cac hop chat lam vi du nay, nhom -R3, cung véi nhom carbonyl va nito ¢ vi tri
alpha so v&i cacbon ma nd duogc gin vao la L-Thr, -R*, cing v&i nhdém carbonyl va

nito & vi tri alpha so véi cacbon ma n6 duge gan vao, 1a L-Dap (do dé -R* 1a -CH,N-



48311 82/115

Hs), va -R®, cung v6i nhom carbonyl va nito & vi tri alpha so v6i cacbon ma né duge

gin vao, 1a L-Thr (do d6 -R® 14 metyl).

Hoéa hoc 1ap thé tuyét d6i & mach bén -R duoc quy bang cach so sanh véi cac hop chét
theo vi du 5 va vi du 6 ma tuong quan véi nguyén liéu c6 hoa hoc lap thé tuyét d6i da

biét.

Theo cac vi du 1 dn 6 va 15 dén 33, viée xé4c dinh duoc thyc hién bang cach so sanh
thoi gian luu twong dbi va phd '"H NMR cua céc chat dong phan khong d6i quang (vi

du, tinh dén ca d6 dich chuyén hoa hoc ctia goc Thr & vi tri 2).

Theo cac vi du 7 dén 14, viéc xac dinh duogc thuc hién béng cach so sanh thoi gian luu

twong ddi theo sic ky 16ng cao ap cla cac chét d6ng phan khong d6i quang.

Bang nay cung cip thoi gian luu theo sac ky 1ong cao ap clia cac hop chét lam vi du.
Céc diéu kién sac ky 16ng cao ap ma duoc ap dung cho phan tich duge néu duéi day.
Cot: Phenomenex Hyperclone BDS C18, 4,6mm x 150mm, Sum
Luu toc: 1ml/phut
Chat rira giai:
A =10% AcN/90% Nuéc/0,15% TFA
B =90% AcN/10%nudc/0,15% TFA
Gradien: phut %A %B
0 100 O
20 40 60
21 0 100
23 0 100
23,5 100 O
25 100 O
Phat hién: 210, 254 nm
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Két qud sinh hoc

Cac hop chat theo sang ché dugc thir nghiém, va cac két qua duoc so sanh voi cic vi

du so sanh, ma bao gdm cac hop chit di duoc thong bao trong linh vure k¥ thuat nay.
Xac dinh MIC

Gidng ciy truyén dugc chudn bi bang cach tao huyén phu truc tiép chtra cac khuan lac
da phan 1ap dugc (dugc chon tir dia aga Mueller-Hinton da nuoi duoc 18 gio dén 24
gi0) duoc diéu chinh dén chuin McFarland 0,5. Thu nghiém MIC duogc thuc hién
bang cach pha lodng khang sinh theo bac hai lan trong nudc cai Mueller-Hinton d
diéu chinh bang cation trong cac dia vi chuan do vo tring loai 96 16 véi tong thé tich
170pl (150pu! nudce cai chira tac nhan diét vi khuan, 20ul giéng ciy truyén). Céc thu
nghiém nay duoc thuc hién lap lai. Céc dia dugc u trong diéu kién c6 khi khong lac
trong thoi gian 18 gidr dén 20 gid ¢ nhiét d6 35°C véi MIC duge xac dinh 1a ndng do
thudc thap nhit ma ngin ngira dwoc sy sinh trudng nhin thdy duoc. Vai hop chat trong
sO cac hop chit dugc dua dén nhiéu thu nghiém, va trong trudng hop do, MIC duoc

thé hién 1a tri sd trung vi thu dugc. Cac tri s6 MIC duoc thong bao theo pg/ml.
Thit nghiém vé doc tinh déi véi té bao théan in vitro

Thir nghiém vé doc tinh ddi véi té bao than in vitro duoc thyuc hién theo quy trinh duéi

day.

Céc té bao dugc HK-2 duy tri va duge thir nghiém trong moi trudng té bao stmg-SFM
¢6 b sung Sng/ml yéu té sinh truong biéu bi (EGF) va 50pg/ml chiét xuét tir tuyén
yén cua bo (BPE). Céc té bao duoc cdy ¢ mat do 7.500 té bao trong mdi 16 trong dia
loai 96 16 va dugc dé bam dinh qua dém. Polymyxin B (PMB) va céac hop chat thir
nghiém dugc hoa tan trong dung dich nugc DMSO 10% dé tao ra dung dich gbc lan
lwot ¢6 ndng do 20mg/ml va 60mg/ml. Cac hop chit thir nghiém dugc pha lodng dé
tao ra nong do dinh 3.000pg/ml hodc 1.000pg/ml véi dich pha lodng ban logarit dé tao
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ra khoang nong d6 gom 9 diém cong v6i dbi ching 13 chat dan. PMB ciing duge pha
loding dé tao ra nong d6 dinh 1.000pg/ml véi dich pha lodng ban logarit. Nuée va mtrc
DMSO duoc gift khong doi 1an lugt & 5% va 0,5%. Cac hop chat thir nghiém dugc 1
v6i té bao trong thoi gian 24 gid & nhiét d6 37°C 5% CO, trong khi quyén di dugc tao
am. CellTiter-Blue duoc pha lodng trong PBS (theo ty 1& 1:4) va duoc b6 sung 20%
(thé tich) va u & nhiét d6 37°C trong thoi gian 2 gio trwée khi huynh quang san pham

dugc phat hién.

Céc tri s6 nén chi c6 moéi trudng duoc trix di trude khi dit liéu duge phan tich bing
cach ap dung GraphPad Prism. Ting tri s6 duoc chuan hoa theo cac 16 d6i chimg chat
dan cho ting hop chit. Tri s ndng d6 cua hop chit duoc dung dd thi theo tri sb
logarit dé cho phép khép dudng cong dap tmg-lidu lwong. Pay cta dudong cong duoc

g1t ¢ khong va cac tr1 s6 ICso dugc xac dinh.

Cac tri sO ICso duoc biéu hién can xting véi cac tri s6 doi voi PMB trong cung thir

nghiém. Khi thyc hién nhiéu lan xac dinh, tri s trung vi dugc thé hién.
Do nong do bon gio o than

Cac hop chét duge cho dung lidu dudi da & muc 17,2mg/kg bazo tu do cho chudt nhat
(n =2 hodc 3). Bén gid sau khi dung liéu, con vat duoc cho chét mot cach nhe nhang
va than duoc léy ra, cat bd md va mé lién két, duoc can va ngay 1ap tirc dugc dong
lanh nhanh. Sau khi gia déng ¢ nhiét do trong phong, hai qua than tir ting con vat
duoc dit trong cac 6ng nghiém hinh nén loai dung tich 2ml chira hat zirconi oxit da
can truée va duge 1am 6n dinh béng xerl. Axit trifloaxetic, TFA (0,25ml, 0,15% thé
tich trong nude) duoc bd sung vao va cac dng nghiém duoc nap vao thiét bi ddng nhat
FastPrep-24 (do MP Biomedicals Europe cung cip), va duoc dua dén 3 chu ky, mdi
chu ky 30 gidy, ¢ toc d6 6m/giay. Phan phan udc (200ul) cia dich dong nhét dugc pha
lodng bang thé tich da tinh cua dung dich TFA (0,15% thé tich trong nudc) dé tao ra
nong d6 cudi cing 0,167gam than/gam dich dong nhat.
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Dich ddng nhit than (100ul) duge tron véi metanol (190pul) va TFA (110ul, 10% thé
tich trong nudc) va bao quan qua dém ¢ nhiét do -20°C dé 1am két tha protein. Sau
thoi gian 10 phut ly tdm & tdc d6 13.000 vong/phat va nhiét ¢6 6°C, 200ul dich ndi
duoc chuyén vao vat 16ng vao bang thuy tinh va dugc phan tich theo phuong phéap

LC-MS-MS.
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Div ligu sinh hoc bo sung

So sanh ddc tinh & thén - Vi du 5 va cde vi du tham chiéu D77 va 38

Con chudt bé (n=6) dugc cho dung ba 1dn mdi ngay litu dudi da Polymyxin B,
colistin sulphat, Vi du tham chiéu D77, Vi du tham chiéu 38 hodc Vi du 5 & muc
17,2mg bazo ty do/kg. Bit dau ngay sau lidu thi nhat vao ngdy thtt 4, chudt nhét duoc
chuyén sang ting chudng chuyén héa va nudc tiéu duoc gom trong khodng thoi gian
24 gio tiép theo dé x4c dinh luong chét danh diu sinh hoc (albumin, xystatin C, KIM-

1). Mtre trung binh nhén cia chit danh ddu sinh hoc duogc thé hién trong bang duéi

day:
Hop chit Albumin Cystatin C KIM-1

i (ng/24 gio) (ng/24 giv) (ng/24 giov)
PMB 1,154 @n 1,912 | 1,155 dén 1,400 4 dén 22
Colistin 2,353 dén 2,548 | 1,266 dén 1,678 42 dén 89
Vi du tham chiéu D77 | 3,639 7,542 130
Vi du tham chiéu 38 | 2,362 14,015 79
Vidus 1,004 827 3

Céc tri s6 PMB thé hién khoang tir 4 thir nghiém va colistin tlr 2 thir nghiém.

Mtrc tang albumin, xystatin C hodc KIM-1 trong nudc tiéu 1a cac ddu hiéu vé ton
thuong cua than. Vi du 5 thé hién mtc do thép nhét cua ca 3 chit danh du sinh hoc

vé ddc tinh ¢ than.

Vi du tham chiéu D77 duge bac 16 trong cong bd don qubc té s6 W02015/135976. Vi
du tham chiéu 38 duoc boc 16 trong cong bd don qudc t& s6 W02016/083531.

So sanh vé mire @6 doc ¢ than — Céc hop chdt theo cdcvidu 5, 9va 17
Céc con chudt (n = 6) dugc cho dung lidu duéi da PMB, cac hop chét theo Vi du 5, Vi

du 9 hodc Vi dy 17 & muc 25mg bazo tu do/kg cho bén liéu v6i khoang cach 8 gio.

Sau liéu thtr tu, con vat dugc chuyén vao tirng chuong chuyén hoéa va nude tiéu duge
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gom trong thoi gian 24 gio @& x4c dinh cac chit ddnh dau sinh hoc trong nuéc tiéu.

Sau khi gom nuédc tiéu, con chudt nhat duoc cho chét mét cach nhe nhang va than

duogc thu gom cho nghién ctu mé bénh hoc.

Hop chat Albumin Xystatin C KIM-1
(ng/24 gio) (ng/24 gio) (ng/24 giv)

PMB 1,147 1,425 58

Vidus 343 448 1

Vidu9 749 754 2

Khong con vét ndo & cic nhom theo Vi du 5 hodc Vi du 9 thé hién bat ky du hiéu

thoai hoa hodc phuc hoi nao theo nghién ctu moé bénh hoc. Tréi lai, cd 6 con vat dugc

diéu tri bing PMB thé hién muc phuc hoi dng toi thiéu.

Theo mot thir nghiém riéng r€, Vi du 17 dugc so sanh vo1 PMB.

Hop chit Mikc ting so véi doi chirng 13 chit din

’ Albumin Xystatin C KIM-1
PMB 29 x 2 % 771 x
Vidu 17 2,7 x 1,8 x 4,7 x

Cac dau hiéu mo6 bénh hoc cling dugce danh gia:

PMB

Vidu 17

Thoai hoa/hoai tir dng

4 binh thudng/1 t6i thiéu

Tét ca déu binh thudng

Ong bach cau ua kiém

4 tbi thiéu/1 nhe

3 binh thudng/2 tdi thiéu

So sanh vé mirc d9 déc ¢ than ciia hop chdt theo Vi du 5 va PMB 6 khi ddu ché

Céc con khi ddu ché duc (n=3) dugc cho ding lidu hop chit theo Vi du 5 bang cach

truyén qua dudng tinh mach trong thdi gian 1 gio & mic 20mg/kg/liéu, 3 1an mdi ngay

trong thoi gian 7 ngay. Trong mét thir nghiém riéng r€, khi duc (n = 3) dugc cho ding

liéu PMB trong cung khoang thoi gian ¢ mirc 4mg/kg/lidu. O ca hai thir nghiém, con

vat doi chung duoc cho dung liéu nudc muoi 3 lan moi ngay.

Vao cudi giai doan 7 ngay, mau mau dugc lay va lugng ure nito va creatinin trong

méau & huyét thanh duoc x4c dinh 13 du hiéu chi bao vé tén thwong ¢ thin. Trong



48311 98/115

truong hop Vi du 5 mac BUN va creatinin trung binh dugc nang 1én it hon 50% so véi
con vat doi chung dung nudc muodi. Tuy nhién, doi vor dong vat da duoc cho dung
licu PMB, muc BUN dugc nang 1én 76% so voi con vat doi chirng va muc creatinin

cao hon gép 2,6 lan.

Than duoc gom khi két thic giai doan dung liéu 7 ngady va dugc xét nghiém dinh ky.
Trong s ba con vat di dugc diéu tri béng PMB, 2 con thé hién muc thoai hoa éng
trung binh va 1 con thé hién mac do tdi thidu. Trong sb cac con vat di duoc diéu tri
bang Vi du 5, 1 con thé hién muc thoai hoa éng trung binh va 2 con thé hién muc

thoai hoa tbi thiéu.

Liéu trong cac thir nghiém nay cao gap 5 lan dbi véi Vi du 5 so véi PMB nhung cic
dau hiéu doc tinh & than giam. Muc do tiép can thube tr mét chu ky dung lidu vao
ngay thtr 7 sau khi dung lidu (AUCO dén 8 gid) 1a 234pg.gio/ml d6i voi Vi du 5 va
117pg.gio/ml dbi véi PMB.

Hiéu quad cua cac hop chat ¢ mé hinh dui cua chudt giam bach cau trung tinh da bi

nhiém E. coli ATCC 25922

Sau khi gy giam bach cau trung tinh (xyclophosphamit 150mg/kg d-4, 100mg/kg d-
1), con chudt nhit CD-1 (n=15) duoc céy vao tung bén dui khoang 105 don vi tao
khuan lac E. coli ATCC25922. Con chudt nhit dugc cho dung qua duong tinh mach
litu 0,125mg/kg, 0,5mg/kg, va 3mg/kg PMB sulphat hodc hop chat thir nghiém
(duong lugng bazo tu do tinh theo trohg lugng) tai thoi didm 1 gio, 3,5 gio va 6 gid
sau khi nhiém. Tai thoi diém 9 gior sau khi nhiém, con chudt nhat duogc cho chét mot

cach nhe nhang va dui dugc chuan bi dém so khuan lac.

Mirc giam sé khuan lac so voi di chimg ding chat dan dugc thé hién trong bang dudi
day. Trong ting trudng hop, muc giam quan sat duge dbi véi PMB trong cung thi

nghiém duoc thé hién trong ngoic don:
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Hop chit | Mikc giam log don vi tao khun lac so véi dbi chirng dung chit din
0,125mg/kg 0,5mg/kg 3mg/kg

Vidu 5 0,1 (0,4) 2.2 (2.6) 3.4 (3.5)

Vidu 9 0.1(0.4) 0.5 (0,6) 3,7(3.9)

Vidul?  |0(0,1) 13 (1,1) 3.7 3,7)

Vidu24 | 0(0) 0.4 (0,5) 2.4(2.9)

Tat ca cac hop chat déu 6 hiéu qua twong ty nhu PMB.

Hiéu qua cua cac hop chat ¢ mé hinh dui cua con chudt giam bach cau trung tinh da

nhiém K. pneumoniae ATCC 43816

Sau khi gay ra tinh trang giam bach cdu trung tinh (xyclophosphamit 150mg/kg d-4,
100mg/kg d-1), con chudt nhat CD-1 (n = 5) dugc cdy vio timg bén dui khoang 105
don vi tao khuan lac cua K. pneumoniae ATCC43816. Con chudt nhat duge cho dung
qua dudng tinh mach céc liéu luong thich hop PMB sulphat hoic hop chat thir nghiém
(twong duong trong luong bazo ty do) tai thoi diém 2 gio, 6 gid va 10 gid sau khi
nhiém. Tai thoi diém 16 gio sau khi nhiém, con chuét nhit dugce cho chét mot cach

nhe nhang va dui dugc chuan bi dé dém s6 khuan lac.

Mirc giam sé khuén lac so véi ddi chimng chit dan duoc thé hién trong bang duéi day.
Trong moi trudng hop, mirc gidm quan sat dugc d6i v6i PMB trong cung thir nghiém

duoc thé hién trong ngodc don:

Li¢u lrong (mg/kg) | Mire giam log don vi tao khuAn lac so véi ddi chitng ding chit din
Vidu5 Vidu 24

0,125 0 (0,2) 0 (0,2)

0,25 | ND 0,2 (0,2)

0,5 4,8 (4,9) 0,2 (0,9)

1 4,8 (5,2) ND

2 ND 4,7 (4,0)

4 5,3 (5,6) ND

ND = khdng xac dinh duogc

Ca hai hop chét c6 hiéu qua twong tu ddi véi PMB.
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Hiéu qua ciua cac hop chat ¢ mé hinh dui cua chudt giam bach cdau trung tinh da bi

nhiém A. baumannii NCTC13301

Sau khi giy giam bach cau trung tinh (xyclophosphamit 150mg/kg d-4, 100mg/kg d-
1), con chudt nhit CD-1 (n=5) duoc céy vao tung bén dui khodng 105 don vi tao
khuén lac A. baumannii NCTC13301. Con chudt nhit dugc cho dung qua duong tinh
mach PMB sulphat hoidc hop chit thir nghiém (twong duong trong lugng bazo tw do)
v6i lidu 0,125mg/kg, 0,5mg/kg, Img/kg va 4mg/kg tai cac thoi diém 2 gio, 6 gio va 10
gid sau khi nhiém. Tai thoi diém 16 gi0 sau khi nhidm, con chudt nhit dugc cho chét

mot cach nhe nhang va dui duoc chuan bi dé dém so khuan lac.

Mirc giam s6 khuén lac so v&i ddi ching dung chat dan duge thé hién trong bang duéi
day. Trong mdi truong hop, mic giam quan sat duoc ddi véi PMB trong cung thir

nghiém duoc thé hién trong ngodc don:

Liéu lwgng (mg/kg) | Mike giam log don vi tao khuan lac so véi ddi chirng dung chit din
Vidu$§ Vi du 24

0,125 0,4 (0,3) 0,1(0,1)

0,5 3,1(4,2) 2,2 (4,1)

1 6,7 (5,8) 5,5 (5,0)

4 7,4 (6,5) 5,7 (5,3)

Ca hai hop chét ¢6 hidu qua twong ty dbi véi PMB.

Hiéu quad cua cdc hop chat & mé hinh phoi cua chugt gidm bach cau trung tinh da bi

nhiém A. baumannii NCTC13301

Sau khi gdy giam bach cau trung tinh (xyclophosphamit 200mg/kg d-4, 150mg/kg d-
1), con chudt nhat CD-1 (n = 8) dugc cdy trong mili khoang 107 don vi tao khuén lac
mdi bén phdi A. baumannii NCTC13301. Con chudt nhit duoc cho dung lidu dudi da
PMB sulphat (20mg/kg) hodc cac lidu thich hop cua hop chit thir nghiém (twong
duong trong lwong bazo tu do) tai cac thoi diém 2 gi0, 6 gio va 10 gid sau khi nhiém.
Tai thoi didm 16 gi¢ sau khi nhi®m, con chuét nhét dugc cho chét mot cdch nhe nhang

va phoi dugc chuan bi dém so khuan lac.
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Mirc giam sb khuén lac so v6i d6i chung dung chit dan dugc thé hién trong bang dudi
day. Trong moi trudong hop, mirc gidm quan sat dugc d6i voi PMB trong cung thir

nghiém duogc thé hién trong ngoac don:

Lidu lwong (mg/kg) | Mikc gidm log don vi tao khuén lac so véi ddi chimg ding chit din
Vidu$5 Vi du 24

2,5 0 0,9

10 0 1,6

20 2,5 (0) 2,7 (0)

30 4,0 3,9

PMB khong c6 hiéu qua & md hinh nay véi liéu t6i da dung nap dugc. Hop chat theo
Vi du 5 hiéu qua hon & liéu 20mg/kg va ciing c6 thé duge ding lidu & cic mirc cao

hon dé dat duoc hiéu qua tét hon nhd dde tinh thdp hon.

Hiéu qua cua cdac hop chat ¢ mé hinh phéi cua chudt gidm bach cau trung tinh bi

nhiém P. aeruginosa ATCC 27853

Sau khi gy giam bach cdu trung tinh (xyclophosphamit 200mg/kg d-4, 150mg/kg d-
1), con chudt nhét CD-1 (n=8) duogc céy trong miii 104 dén 105 don vi tao khuén lac
mdi bén phdi P. aeruginosa ATCC27853. Con chudt nhit dugc cho dung dudi da cac
lidu lwong thich hop PMB sulphat hodc hop chit thir nghiém (twong duong trong
luong bazo tu do) tai cic thoi diém 2 gio, 6 gio va 10 gid sau khi nhiém. Tai thoi
diém 16 gio sau khi nhiém, con chudt nhét dugc cho chét mot cach nhe nhang va phéi

duoc chuan bi dé dém so6 khuan lac.

Mirc giam sb khuan lac so véi d6i chimg ding chét din duoc thé hién trong bang dudi
day. Trong méi truong hop, mirc gidm quan sat duoc dbi v6i PMB trong cung tha

nghiém dugc thé hién trong ngoac don:

Liéu lwong (mg/kg) | Mikc giam log don vi tao khuin lac so v6i ddi ching dung chit din
Vidu$ Vi du 24

2,5 0 (0) 0,8 (0,3)

5 0 (0) ND

7,5 ND 3,2 (1,0)
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Liéu lrong (mg/kg) | Mitc gidm log don vi tao khuén lac so véi ddi chirng ding chét din
Vidu5 Vi du 24

10 2 (0,7) ND

20 3,6 (2,6) 4.4 (3,7)

40 ND 5,7

ND = khong xac dinh duogc

Ca hai hop chat déu thé hién hiéu qua tot hon so véi PMB & miu nay.

Céc tri s6 MIC theo Vi du 5 khi c6 Rifampixin

Chiing s0 | Kiéu gen . .o | Chat Chat theo
Sinh vat trong by swu | khang lgolgll\n/[%xm PlMljﬂlhf theo Vi | Vi du 5+Rif
tap da biét (PMB) | (pg/ml) | 5,5 (1 pg/ml)
ATCC 25922 | NA 0,25 <0,015 0,125 <0,015
E. coli CDF-1 MCR-1 4 0,06 8 0,06
ITHMA 940398 | NA 16 0,06 32 0,125
ATCC 13882 | NA 0,25 0,06 0,125 0,06
K. IHMA 580884 | NA 8 0,06 16 0,125
pneumoniae SHV-12,
[HMA 520329 KPC-2 64 0,125 >64 0,06
P ATCC 27853 | NA 0,5 0,125 0,25 0,125
aeruginosa THMA 517175 | NA 8 0,25 8 0,5
IHMA 644636 | NA 32 0,5 32 1
4 NCTC 13301 | OXA-23 |0,25 <0,015 0,06 <0,015
béumannii IHMA 851735 | OXA-23 |8 0,03 0,25 <0,015
IHMA 517303 | NA >64 0,125 >64 0,03

Céc tri s& MIC (pg/ml) duoc xac dinh bing nudce ci pha lodng ¢& micro trong cic

diéu kién CLSI.

Céa PMB va hop chét theo Vi du 5 thé hién tinh hig¢p déng manh vai rifampixin ca ca

do1 véi chung c6 mic man cam thap doi voi polymyxin.

Nghién ciru hoa hoc lap thé

Céc hop chét theo sang ché chira tAm lap thé tai vi tri B clia nhém y-aminopropyl &

gbc dau tan cing N. That ngac nhién da phét hién thay rang mot trong sO cac chat

ddng phan lap thé tai vi tri nay thuong lién quan dén doc tinh thap hon d6i voi té bao
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va luong thudce thdp hon & than. DAy 1a chit ddng phan l4p thé ma rtra gidi nhanh hon

trén sac ky dao pha.

Vi du, & cap chét ddng phan khong dbi quang lién quan dén Vi du 5 va Vi du 6, chat
ddng phan khong déi quang ma rira giai nhanh hon ra khéi sic ky 1éng cao ap (HPLC)
ddo pha cot thé hién muc tiép can thap hon & than va doc tinh thap hon dbi véi té bao
s0 v6i chit dong phan chim hon twong Gng. Chat déng phan nhanh hon khong dbi
quang (theo Vi du 5) thu dugc tir axit (S)-4-amino-3-(3-clophenyl)butanoic, theo phan
tich tia X phén tir nho d6i voi axit amin tuong Gng (nhu duge thé hién trén So d6 dudi

day).

Sodd 1
Chat dong phan cham trén sac ky long cao ap pha dao (RP-HPLC)
so voi Vidu 6
et
£ "o APy
Cl 3 H
OYO\’/ WOH CI\©/\AOH
NH
0 thoi gian luu 2,796 phut .
Cl OH Hoéa hoc lap thé dugc
— xac nhéan boi tia X
Séc ky khong doi ximg +
ChiralPak AY

O
NH,
NH o o
[E————
Clj@/()(OH cl OH

thdi gian luu 3,264 phut Hoéa hoc lap thé duoc
l xac nhén boi tia X

Chét ddng phan nhanh trén sac ky 1ong cao 4p pha dao (RP-HPLC)

sovoi Vidu 5
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Cac so sanh tiép nita duoc thé hién trong Bang 3 dudi ddy. Cac chit dong phan khong
d6i quang (epime & dau tan cung N nhom) ma rira giai nhanh hon trén sic ky dao pha,
va c6 do dich chuyén hoa hoc theo NMR twong tu céc chét theo Vi du 5, c¢6 kha nang
c6 cung hoa hoc 1ap thé tuyét déi nhu chat theo Vi du 5, nhu néu trén.

Hoa hoc 1ap thé tuyét ddi chi dinh cho tirng hop chét trong sb cac hop chat trong Bang
3 duoc thé hién trong Bang 1.

Bang 3 - Két qua hoa hoc 13p thé

Poc tinh | Lwgng Iwgng ¢ than sau 4
Vi du Cau truac doi véi té | thuoe & | gio/dgc tinh twong
bao thin doi doi vai té bao

1 \G\qu (Dap,) 8,8 268 30

chét dong phén ‘nhanh’

: \C\fn/;:‘;\/nsr\J(Dap3 7 538 75

chit dong phan ‘chdm’

5 QQ/PMBN -Dap, 11,6 170 15

chat dong phan ‘nhanh’

6 /©\§(PMBN -Dap, 7,8 381 49

chit dong phan ‘cham’

PMBN(Dap)3
9 m 12,0 159 |13

Chat dong phan nhanh
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Poc tinh | Lwong lwgng & than sau 4
Vi du Cau trac doi véi té | thuoe & | gio/doc tinh twong
bao than doi doi véi te bao

WPMBN(DGD)PJ
10 NH 8,0 346 43

2
Chat d6ng phan chim

Poc té bao dé chi do duoc ICsp trong img véi mire ghi nhan dugc ddi véi polymyxin

B dbi voi dong té bao HK-2.

L thubc chi lugng hop chit tim théy & than tai thoi diém 4 gi0 sau khi dung lidu

17,2mg/kg (ug/g) dudi da @ moé hinh chudt.
Div liéu bé sung
Doc tinh o than cua hop chét theo Vi du 24 so véi PMB sau bon liéu & chudt

Nhém chudt nhit duc CD-1 (n = 5) dwoc cho ding duréi da bdn 1an cich nhau 8 gio
polymyxin B (PMB) véi lidu 12,5mg hodc 25mg bazo tu do/kg, hodc hop chat theo Vi
du 24 v6i lidu 25mg, 50mg hodc 75mg bazo tw do/kg. Ngay sau lidu thi tur, con chudt
nhit duoc chuyén sang chudng chuyén hoa va nudc tiéu duoc gom trong thoi gian 24
gi¢y dé x4c dinh cac chit danh ddu sinh hoc trong nudc tiéu. Sau khi gom nudc ticu,
con chudt nhit bi giét dé xét nghiém mé bénh hoc than. Luong trung binh ctia chit

d4nh dAu sinh hoc dugc thé hién trong Bang 4 dudi day.

Béng 4 - cic chét danh dau sinh hoc trong nudc tiéu

Hop lidu Iwgng | cac chét danh dau sinh hoc trong nwéc tiéu

chit (mg/kg) Xystatin C | -2 microglobulin | Kim-1 NGAL | Albumin
Chat dan | - 22,24 0,05 17,01 0,00 3,44
PMB 12,5 29,45 3,43 21,89 0,30 3,75
PMB 25 44,51 43,83 3,446,42 | 4,37 7,73

Ex 24 25 31,04 0,05 27,61 0,00 4,78

Ex 24 50 33,97 13,22 171,59 10,63 6,95

Ex 24 75 81,44 68,51 1,203,41 | 3,71 10,93
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Céc chit danh diu sinh hoc nuée tiéu dugce chudn hoa theo creatinin trong nudce tiéu.
Déi voi ca nam chit danh ddu sinh hoc biéu hién & lidu 50mg/kg vi du 24 14 thap hon
& lidu 25mg/kg PMB va ¢ hai (Kim-1, NGAL) trong s6 nim chat d4nh diu sinh hoc
biéu hién & lidu 75mg/kg 14 thap hon déi v6i PMB ¢ liéu 25mg/kg.

Céc két qua mo bénh hoc duoc thé hién trong Bang 5 dudi day.

Bang 5 — céc két qua m6 bénh hoc

Hop Liéu lrong - = Mo benh h(_lc FRTY .

chat (mg /kg). Thoai  héa/hoai | Ong bgtch ciu wa | So liéu gian
tir ong kiém (vo nao) phin ting

Chat dan | - 0/5 0/5 0/5

PMB 12,5 0/5 0/5 0/5

PMB 55 5/5 (2 toi thiéu/2 | 5/5 (1 tbi thiéu/2 nhe/2 35 (2 t61
nhe/1 vira phai*) | vira phdi*) thiéu/1 nhe)

Vidu24 |25 0/5 0/5 0/5

Vidu?24 |50 2/5 (2 10i thiéw) | 2/5 (2 toi thicu) 2/5 (2 tHi thiéu)

. 5/5 (1 toi thieuw/3 | 5/5 (2 to1 thiéu /1 L2
Vidu24 175 nhe/ i vira phdi) nhe/ }_(Vﬁ'a phai/1 nang) 3/5 (5 toi thieu)

* mot dong vat chét trong thir nghiém

M6 bénh hoc than & lidu 50mg/kg hop chat theo Vi du 24 1a kém nghiém trong hon so
v6i PMB v6i liéu 25mg/kg, va md bénh hoc than 13 twong tu véi lidu 75mg/kg hop

chit theo Vi du 24 so voi liéu PMB & mirc 25mg/kg.

Tai liéu tham khdao

Tat cd cac tai liéu duoc néu trong ban md ta nay duge dua hoan toan vao day bing

cach vién dan.

de Visser et al. J. Peptide Res, 61, 2003, 298
Dolomanov et al. J. Appl. Cryst. 42,2009, 339
Felluga et al. Tetrahedron Asymmetry, 19,2008, 945
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YEU CAU BAO HO

B 1.. Hop chit co cong thire (II):

HO NH, an

" va cac mudi, cac solvat va cac dang dugc bao vé clia no.
2. Hop chét c6 cong thire (IT) theo diém 1, ma 13 hop chét:
: NH, |

H

va cac mudi, cac solvat va cac dang duqc bao v¢ cia né.

3. Hop chét c6 cong thuc (IT) theo didm 1, ma 12 hop chit:
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va cdc muoi, cdc solvat va cdc dang dugc bao vé cia no.

4 Duac pham chua hop chat theo diém bt ky trong s céc dlem tr 1 den 3 tuy y cung .

- v6i mot hodc nhleu chét mang duorc dung |

. 5 Hop chét. dé dung trong phuong phép y hoc nham diéu tri hoac phong bénh, trong do
hop chét c6 cong thuc (II)

a

va cac muoi, cac solvat va cac dang dugc bao vé cia no.

- 6.Hop chat de dung trong phucmg phap y hoc nhim diéu tr1 hoac phong benh trong dé-
horp chitla:
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va cac mudi, cac solvat va cac dang dugc bao vé cua no.

7 Duoc pham chura hop chat dé dung trong phucmg phap y hoc nham didu trl hoac j
phong bénh, trong d6 hop chét c6 cong thic (II)

NH: (D
~va ¢4c muoi, cAc solvat va cac dang dugc bao vé clia nd -

cung v61 mot hodc nhiéu té duge duge dung.

- 58 Duorc pham chua hop chét dé dung trong phuong phap y hoc nham diéu trl hodc
phong benh trong do hop chat la
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© vacéac muo1 cac solvat Va céc dang duogc bao vé cuand

“cling véi mot hoac nh1eu t4 dugc dugc dung.

9. Hop chat dé dung trong phuong phép diéu tr1 nhlem vi smh vat, nhu nh1em vi
khuan trong do hop chat co cong thire (II)

-va cac muoi, cdc solvat va cdc dang dugc bao vé ciia né.

10. Hop chat de dung trong phuorng phap didu tri nh1em vi smh vat nhlI nhlem vi
khuan trong do hop chét 1a
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va cac mudi, cac solvat va cc dang duoc bao vé ciia nd.

11. Duoc phim chtra hop chét dé dﬁng_frong phuong phap diéu tri nhiém vi sinh vit,
nhw nhidm vi khuén, trong d6 hop chét ¢6 cong thirc (II):

va cac muoi, cac solvat va cac dang duoc bao vé cia no,

cing v6i mot hodc nhiéu ta dugc duge dung.

12 Duorc pham chua hop chét de dung trong phuong phap dleu tri nhlem Vl smh vat
~ nhu nhiém vi khuan trong d6 hop chét la: |
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va cdc. mudi, cac solvat va cac dang dugce bao vé cia no,

~ cling v6i mot hogc nhiéu ta duge duoc dung. -

13 Hop chat dé dung trong phuong phap diéu tr1 nhlem vi khuén Gram am, nhu nhlem
i khuén Gram am dugc chon trong s6 Escherzchza spp., Klebsiella spp., Enterobacter
| spp Salmonella spp., Shigella spp., Citrobacter spp., Morganella morgamz Yersinia
pseudotuberculoszs Va cac vi khuan Enterobacteriaceae khac, Pseudomonas Spp-» -
Acznez‘obacter spp . Moraxella Helzcobacter Stenotrophomonas Bdellovzbrzo Vi
khuan axit axetic, Legzonella va vi khuan alpha proteobacterla trong do hop chat cod

cong thire (I1):

NH, )

va cdc mudi, cac solvat va cac dang dugc bao vé cua nd. -

“14. Hop chit dé ding trong phuong phép diéu tri nhidm vi khuin Gram am, nhu nhidm
vi khuan Gram 4m dugc chon trong sé Escherichia spp., Klebsiella spp., Enterobacter

spp- Salmb‘nella sp:p., Shz’gelld Spp.,"Cifrobaéter spp., Morganella morganii, Yersinia
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pseudotuberculoszs va cac vi khuan Enterobacterzaceae khac Pseudomonas spp .
Acinetobacter spp.» Moraxella Helzcobacter Stenotrophomonas Bdellovibrio, Vi

khuén axit axetic, Legionella va vi khuin alpha-proteobacteria, trong .d_o hop chat la:

va cdc muoi, c4c solvat va cac dang dugce bdo vé cua no.

15 Che pharn chu:a hop chat dé dung trong phuong phap dleu tri nhiém vi khuan Gram '
'am nhu nhlem vi khuan Gram &m duoc chon trong sd Escherzchza spp Klebszella
| Spp-, Enterobacter spp., Salmonella spp., Shzgella spp., Citrobacter spp., Morganella
morganii, Yersinia pseudotuberculosis va céc vi khuin Enterobacteriaceae khac
, Pseudomonas Spp-» Acznetobacter spp., Moraxella Helicobacter, Stenotrophomonas
~4Bdellovzbrzo vi khudn axit axetic, Legzonella va vi khuén alpha proteobacterla trongv

- do hop chat c¢6 cong thire (I1):

va cdc mudi, cac solvat va cdc dang dugc bao vé ciia nd,

. cung v6i médt hodc nhidu ta duge duge dung.
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16. Ché phémvc‘hl’ra hop chét dé dung trong phuong phap diéu tri nhiém vi khuén Gra_m

am, nhu nhiém vi khuén ‘Gram 4m dugc chon trong s§ Escherichia spp., Klebsiella

"'spp Enterobacter spp., Salmonella spp., Shzgella Spp-, Citrobacter spp-s Morganella

.morgamz Yerszma pseudotuberculoszs va cac vi khuén Enterobacterzaceae khac :

 Pseudomonas Spp-» Acinetobacter spp Moraxella, Helzcobacter Stenotrophomonas

Ba’ellovzb_rzo, vi khudn axit axetic, Legzonella va vi khuan alpha-proteobacteria, trong

~d6 hop chét Ia:

va cac mubi, cac solvat va cac dang dugc bao ve clia no,

cung A mot hodc nhleu ta duoc duoc dung





