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Linh vie k§ thuit dwoc dé cip

Sang ché d& cap dén linh vuc y hoc, va cu thé dén din xuét phenyl
propanamit, phuong phap diéu ché, va dén viéc st dung né trong y hoc. Cu thé,
séng ché d& cap dén din xuét phenyl propanamit dai dién bdi cong thic (I),
phuong phép bao ché, va dugce phdm chira n6, sir dung 1a chét ddng vén thy thé
ic- opioit (KOR) va st dung d& bao ché thudc chita bénh va/hodic ngan ngua dau

don va céc bénh lién quan dén dau.

Tinh trang k§ thuit ciia sing ché

Thu thé opioit 14 16p quan trong cua thyu thé ghép cip protein G va 1a
muCtiéu ciia su két hop clia cac peptit opioit ndi sinh va opioit. Cac opioit hoat
héa d6ng vai trd didu tiét hé min dich thin kinh va hé noi tiét. Opioit 1a chét
manh nhat va phd bién nhét duoc st dung 1am thudc giam dau trung uong hién
nay. Peptit opioit ndi sinh 13 hoat chét opioit xuét hién tu nhién & dong vat c6 vu.
Hién nay peptit opioit ndi sinh dugc biét dén gﬁn nhu dugc phan loai thanh
enkephalin, endorphin, dynorphin va neomorphin (Pharmacol Rev 2007; 59: 88 -
123). C6 thy thé opioit twong g trong hé than kinh trung uong, tic 1a thu thé p,
J, K va tuong tu.

Thuy thé k-opioit (KOR) bao gdm 380 amino axit, va dynorphin 13 phéi tir
ndi sinh clia n6. N6 dugc thé hién trong cac t& bao thin kinh cam gidc, té bao
hach & lung va c4c té bao than kinh chinh, va lién quan trong hoat dong sinh ly
quan trong nhu dau, thin kinh noi tiét, hanh vi cam xdc va nhan thic. Nguoi ta
biét ring KOR ciia con ngudi duge ma héa boi gen OPRKI va nam & nhim séc
thé 8q11-12 (Simonin F, Gaveriaux Ruff C, KieffeRBL, et al. ProCNatl Acad Sci
USA 1995, 92 (15): 7006- 10). Viéc kich hoat KOR dugc két hop voéi protein G
Gi/G0, lam ting hoat tinh phosphodiesteraza, rc ché hoat dong cia xyclaza

adenylat, va 1am gidm mic d6 cAMP ndi bao, do d6 tao ra su tc ché thin kinh.
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Co kich thich KOR lién tyc hanh dong trén thu thé gdy mat nhay cam, va giam su
ttc ché hoat dong cia xyclaza adenylat (RaynoRK, Kong H, Hines J, et al. J
Pharmacol Exp Ther, 1994, 270: 1381-6). KOR ciling két hop véi cac kénh kali
chinh luu vao bén trong va cac kénh ion canxi loai N (Henry DJ, Grandy DK,
LesteRHA, Davidson N, Chavkin C(MaR1995) Duoc Iy hoc phan tir 47 (3): 551-
7). Chét kich thich KOR c¢6 khé ning (e ché sy giai phong chét tién dau (pre-
hurt) va chét tién viém P tir cdc ddu ddy than kinh cam gidc ngoai bién, cb thé
chiu trach nhiém vé& tic dung chéng viém va khang viém cia ching. Ngoai céc
dynorphin, céc alkaloit ty nhién va céc phéi tir tng hop ciing cé thé lién két voi
KOR . KOR cung cép co ché kiém soat nghién ty nhién, do do, thudc 14 chét kich
thich thu thé c6 kha ning diéu tri nghién ma tdy.

Nhitng quan sat nay, vi du nhu, anh hudng cua chét kich thich asimadolin
KOR trong ri loan than kinh do tiéu dudng & déng vat gdm nham (Jolivalt et al
Diabetologia 2006, 49 (11):. 2775-85; Epub ngay 19 thang 8) va anh huéng cua
chét kich thich KOR U-50488 trong mé hinh chén thuong nén (CCI) man tinh &
chudt bi dau than kinh va su phong téa chét kich thich opioit naloxon v& hiéu qua
ctia né (Bileviciute-LjungaRet al. J. Pharm 2004. 494: 139-46), hd trg viéc st
dung 1chét kich thich KOR trong viéc diéu tri dau than kinh do bénh tiéu dudng,
vi rat va hoa tri li€u. Viéc st dung chét kich thich KOR trong viéc diéu tri hodc
phong ngira dau ndi tang, bao gdm cac didu kién phu khoa nhu dau bung kinh va
lac ndi mac tr cung, cling dugc danh gia (Riviere, Br. J. Pharmacol 2004. 141:
1331-4).

Chét kich thich «-opioit ting bai tiét qua than cta nudc va giam bai tiét
natri niéu (t&c 13, tao ra kha ning gay loi tiéu nudce co chon loc, hay con goi 14
thic ddy nudc). Nhidu nha nghién ctu tin réng hiéu tng nay 13 do tc ché tiét
tuyén cta vasopressin. Mot nghién ciru so sénh hanh dong trung wong va dugc
cho 1 chon loc ngoai vi cta k-opioit két luan rdng KOR trong rao can mau nio
¢6 trach nhiém trung gian cho hiéu tng ndy. Mot sb nha nghién ctru di dé xuét

diéu tri ha natri mau béng peptit nociceptin hodc lién hop peptit mang dién hoat
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dong trén thu thé nociceptin & ngoai vi, va thu thé nociceptin c6 li€én quan dén
KOR nhung khic (DRKapusta, Life Sci., 60: 15-21, 1997).

Pon yéu ciu cép bang sang ché boc 16 cht kich thich KOR bao gdm
WO020071398, W02008060552, W009932510, W02013184794,
W02014089019, W02014184356 va W0O2015065867.

Thu thé «-opioit (thy thé KOR) ¢6 cac trién vong tmg dung t6t trong nganh
dugc phim. Pé dat dugc hidu qua diéu tri tt hon va dap tng t6t hon nhu cau thi
trudng, hy vong s& phat trién mot thé hé méi chat kich thich KOR véi hiéu qua
cao va doc tinh thip. Sang ché & xut hop chét kich thich thy thé « opioit (KOR
receptor) (vdi sy thay dbi thém v& nhém amin cta glyxin trong cdu trdc 151), tao
ra hiéu tng va chirc ndng rat dang ngac nhién. Cu thé, khi nhém thé trén nhém
amin cua glyxin 1a nhém etyl thay thé hoic khong dugc thé, hop chét nay c6 tac

dung khéng mong mudn.

Ban chét k§ thuit ciia sing ché

Sang ché d& xuét hop chét ¢ cong thie (D):

(1)

hodc chit hd bién, chit ddng phan khong quang hoat, chét triét quang, chat
ddng phan ddi anh, chét ddng phan khéng d6i quang ctia chung, hodic hdn hop
ctia ching, hoic mubi dugc dung, trong dé:

M la mdt axit v6 co hodc mot axit hitu co, t6t hon 12 axit hiru co, va tét hon
nita 1a axit trifloaxetic;

G dugc chon tir nhém gém 0, -NR* va -CR5R6;

R! dugc chon tr nhém gdm hydro, alkyl, alkoxy, haloalkyl, halogen,
amino, nitro, hydroxy, xyano, xycloalkyl, heteroxyclyl, aryl, heteroaryl, -OR’, -
C(O)R’, -C(O)OR” -S(0),R” va - NR*R” trong d6 alkyl, haloalkyl, xycloalkyl,
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heteroxyclyl, aryl va heteroaryl tuy y dugc thé bang mot hodc nhiéu nhém duge
chon tir nhém gdm alkyl, haloalkyl, halogen, amino, nitro, xyano, hydroxy,
alkoxy, haloalkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

R? duoc chon tir nhém gdm hydro, alkyl, alkoxy, haloalkyl, xycloalkyl,
xycloalkyl alkyl, heteroxyclyl, alkyl heteroxyclyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, -OR” -C(O)R’ va C(O)OR” trong d6 alkyl, haloalkyl,
xycloalkyl, alkyl xycloalkyl, heteroxyclyl, alkyl heteroxyclyl, aryl, arylalkyl,
heteroaryl va heteroarylalkyl tuy y dugc thé bang mot hodc nhiu nhém duge
chon tir nhom gc‘Sm alkyl, haloalkyl, halogen, amino, nitro, xyano, hydroxy,
alkoxy, haloalkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

R® duoc chon tir nhém gdm hydro, alkyl, alkoxy, haloalkyl, xycloalkyl,
xycloalkyl alkyl, heteroxyclyl, alkyl heteroxyclyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, -OR” -C(O)R’ va C(O)OR’ trong d6 alkyl, haloalkyl,
xycloalkyl, alkyl xycloalkyl, heteroxyclyl, alkyl heteroxyclyl, aryl, arylalkyl,
heteroaryl va heteroarylalkyl tir~ y dugc thé bang mét hodc nhidu nhém dugc
chon tir nhom gém alkyl, halo lkyl, halogen, amino, nitro, xyano, hydroxy,
alkoxy, haloalkoxy, hydroxyalkyl, :zycloalkyl, heteroxyclyl, aryl va heteroaryl;

R* duoc chon tir nhém gc‘Sn hydro, alkyl, haloalkyl, xycloalkyl, alkoxy,
hydroxyalkyl, hydroxy, amino, alkcxycacbonyl, heteroxyclyl, aryl, heteroaryl, -
OR’, -C(O)R’, -C(O)OR” -S(0),R” - NR®*R’ va -NHC(O) NR*R” trong d6 alkyl,
xycloalkyl, heteroxyclyl, aryl va heter aryl tuy y dugc thé bang mot hoic nhidu
nhém duge chon tir nhém gdm alkyl, hlogen, hydroxy, amino, alkoxycacbonyl,
nitro, Xyano, alkoxy, hydroxyalkyel, xyclonlkyl, heteroxyclyl, aryl va heteroaryl;

R’ va R® mbi gbc duoc lua chon d6c 1ap tir nhém gdém hydro, alkyl,
alkoxy, hydroxy alkyl, hydrdl)cy, anvino, alkoxycacbonyl, xycloalkyl,
heteroxyclyl, aryl, heteroaryl, -OR7,,-C(O)R1, -C(O)OR’, -S(0)uR’, - NR*R’ v2 -
NHC(0) NR®R?, trong d6 médi alkyl, xycloalkyl, heteroxyclyl, aryl‘vé heteroaryl
duoc thé tiy ¥ béi mot hodic nhidu nhém duoc lya chon tir nhdém bao gdém alkyl,
halogen, hydroxy, amin, alkoxycacboﬁyl, nitro, xyano, alkoxy, hydroxyalkyl,
xycloalkyl, heteroxyclyl, aryl va heteroa&l;
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R duoc lya chon tir nhém gdm cac nguyén tir hydro, alkyl, amin, alkoxy,
hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl, trong d6 alkyl,
xycloalkyl, heteroxyclyl, aryl va heteroaryl tﬁif ¥y duoc thé bing mot hosic nhiéu
nhém dugc chon tr nhom g(‘“)m alkyl, halogen, hydroxy, amino, nitro, Xyano,
alkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

M3ai trong sé R® va R’ dugc chon doc 1ap tir nhém gdm céc nguyén tir
hydro, alkyl, alkoxy, alkyl hydroxy, hydroxy, amin, alkoxycacbonyl, xycloalkyl,
heteroxyclyl, aryl va heteroaryl, trong d6 mdi alkyl, xycloalkyl, heteroxyclyl, aryl
va heteroaryl tly y duogc thé bang mot hoc nhidu nhém duge chon tir nhém gdm
alkyl, halogen, hydroxy, amino, alkoxycacbonyl, nitro, Xyano, alkoxy,
hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

z1a0,1,2,3 hodc 4; va

m 13 0, 1 hodc 2.

Trong phuwong an dugc uu tién cua sang ché, hop chit c6 cong thirc (I) con

13 hop chét c6 cong thire (II):

hodc chét hd bién, cht dong phan khong quang hoat, chét triét quang, chat
ddng phan ddi anh, chét ddéng phan khong d6i quang ctia chiing, hodc hén hop
cua chung, hodc mubi duoc dung, trong do:

M, g, R%, R’ va z dugc dinh nghia trong cong thic (I).

Trong phuong an dugc uu tién cua sang ché, hop chit c6 cong thirc (I)

hoic (IT) con 13 hop chét c6 cong thirc (IIT):
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(1) NH,

hodic chét hd bién, cht dong phan khong quang hoat, chét triét quang, chét
ddng phan dbi anh, chat ddng phan khong d6i quang ctia ching, hosic hdn hop
cua ching, hodc mudi dugc dung, trong do: M, g, R? va z dugc dinh nghia trong
cong thue (I).

Trong phuong an dugc uu tién clia sang ché, hop chét c6 cong thie (I), (IT)

hodc (ITI) con 13 hop chét ¢ cong thire (IV):

(IV) NH,

hodc chit hd bién, chit ddng phan khong quang hoat, chit triét quang, chat
ddng phan d6i anh, chét ddng phan khong d6i quang cua chung, hoic hdn hop
ctia chung, hoic mudi dugc dung, trong dé: M, R* va z dugc dinh nghia trong
cong thuc (I).

Trong phuong an dugc uu tién cua sang ché, trong hop chit ¢ cong thirc
(1), (II), (I1I) hodc (IV), R? dwoc chon tir nhém gbm arylalkyl, xycloalkyl alkyl va
xycloalkyl, trong d6 arylalkyl, xycloalkyl alkyl va xycloalkyl tuy y duoc thé bang
mdt hodc nhidu nhém duoc chon tir nhém gdm alkyl, xycloalkyl va aryl.

Trong phuong an dugc wu tién clia sdng ché, hop chét c6 cong thie (T), (IT)

hodc (III) con 12 hop chit c6 cong thirc (III-A):



(1I-A)

hodic chit hd bién, chit déng phan khong quang hoat, chét triét quang, chét
ddng phan dbi anh, chét ddng phan khéng dbi quang ctia chiing, hodc hdn hop
cua chung, hodc mudi dugc dyng, trong d6: G 1a O hodc CR’R®; t6t hon 1a
CR5R6;

R duoc chon tir nhém gém hydro, alkyl, haloalkyl, halogen, amino, nitro,
xyano, hydroxy, alkoxy, haloalkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl
va heteroaryl;

R'! va R"? giéng nhau hodc khic nhau va mdi duoc Iwa chon ddc 14p tur
nhém gbém hydro, alkyl, haloalkyl, halogen, amino, nitro, xyano, hydroxy,
alkoxy, haloalkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

hoic R'® va R dugce 14y cing nhau dé tao thanh mét xycloalkyl;

hodc R'! va R'? dugc 14y cling nhau dé tao thanh mot xycloalkyl;

R" duge chon tir nhém gdm hydro, alkyl, haloalkyl, halogen, amino, nitro,
xyano, hydroxy, alkoxy, haloalkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl
va heteroaryl;

sla 0,1 hodc2;va

R’ dén R®, M va z duoc xéc dinh trong cdng thirc ().

Trong phuong an dugc uu tién cua sang ché, hop chit ¢ cong thirc (D),
(ID), (IIT), (IV) hodc (IIT-A) con 1a hop chét c6 cong thic (IV-A):

R10 0 )\ (o)

®, L ] H

NN N - N O
R11 R2 (0} (0] OH

(IV-A)
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hodc chét hd bién, chit ddng phan khéng quang hoat, chét triét quang, chét
ddng phan d6i anh, chat déng phan khong d6i quang ctia chiing, hodic hdn hop
cua chung, hodc mubi duge dung, trong dé: R @én R", M, z va dugc xac dinh
trong cong thic (III-A).

Trong phuong 4n duoc wu tién cia sang ché, hop chét c6 cong thirc (I),

(ID), (IIT), (IV), (IT1I-A) hodc (IV-A) con 1a hgp chét ¢6 cong thirc (IV-B):

RB),

(1V-B)

hodc chét hd bién, chit ddng phan khéng quang hoat, chét triét quang, chét
ddng phan d6i anh, chat ddng phan khong d6i quang ctia chiing, hodic hdn hop
cua chung, hodc mubi duge dung, trong dé: R @én R RB, M, z va dugc xac
dinh trong cong thurc (III-A).
Trong phwong 4n dugc wu tién cta sang ché, trong hop chét ctia cong thirc
D), (D), (1), (IV), (Il1-A), (IV-A) hodc (IV-B), z 1a 0 hodc 1.
Céc hop chét tidu biéu cta cong thirc (I) bao gdm, nhung khong giéi han 6:
Thi du

r
A

SO

cau truc va tén

PN

NH,

1 NH,
axit 4-amino-1-((6 R, 9 R, 12R)-12-(4-aminobutyl)-6-benzyl-9-
isobutyl-4,7,10-trioxo-1-(1-phenylxyclopropyl)-2,5,8,11-

tetraazatridecan-13-oyl) piperidin-4-cacboxylic 1

N AN 0
N N N
1p H/\g/ H/I \iQ/U\OH CF,COOH
NH,
1p NH,

-0
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axit 4-amino-1 -((6 R, 9 R, 12R)-12-(4-aminobutyl)-6-benzyl-
9-isobutyl-4,7,10-trioxo-1-(1-phenylxyclopropyl)-2,5,8,11-

tetraazatridecan-13-oyl) piperidin-4-cacboxylic trifloaxetat 1p

Ho§ )\H 1
N ~ N (0]
NN
0 0 7~ TOH
NH,
2 NH,

axit 4-amino-1 -((2R, 5R, 8R, 14 S)-2-(4-aminobutyl)-8-
benzyl-5-isobutyl-4,7,10-trioxo-14-phenyl-3,6,9,12-

tetraazapentadecan-1-oyl) piperidin-4-cacboxylic 2

H i H
N N
N/ﬁr N/\n/ N
H o H o Q/EOH‘ CF,COOH
NH,
29 NH,

axit 4-amino-1 -((2R, 5R, 8R, 14 S)-2-(4-aminobutyl)-8-
benzyl-5-isobutyl-4,7,10-trioxo-14-phenyl-3,6,9,12-
tetraazapentadecan-1-oyl) piperidin-4-cacboxylic trifloaxetat

2g

NN
(0] [¢] OH
NH,
3 NH,

4-amino-1 -((2R, 5R, 8R)-2-(4-aminobutyl)-8-benzyl-5-
isobutyl-14-metyl-4,7,10-trioxo-14-phenyl-3,6,9,12-

tetraazapentadecan-1-oyl) axit piperidin-4-cacboxylic 3

3f

N AN 0
N N N
H/T H/\(])/ Q/‘L o CFC00H
NH,
3f NH,

axit 4-amino-1 -((2R, 5R, 8R)-2-(4-aminobutyl)-8-benzyl-5-
isobutyl-14-metyl-4,7,10-trioxo-14-phenyl-3,6,9,12-

tetraazapentadecan-1-oyl) piperidin-4-cacboxylic trifloaxetat 3f
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©\/\ 8 i §)\|'| i
N A N 1)
NN Y
P o o OH
NH,
4 NH,

axit 4-amino-1 -((2R, 5R, 8R, 14R)-2-(4-aminobutyl)-8-benzyl-
5-isobutyl-15-metyl-4,7,10-trioxo-14-phenyl-3,6,9,12-

tetraazahexadecan-1-oyl) piperidin-4-cacboxylic 4

N N
NN Y
S o o OH - CF,COOH
NH,
49 NH,

axit 4-amino-1-((2R, 5R, 8R, 14R)-2-(4-aminobutyl)-8-benzyl-
5-isobutyl-15-metyl-4,7,10-trioxo-14-phenyl-3,6,9,12-

tetraazahexadecan-1-oyl) piperidin-4-cacboxylic trifloaxetat 4g

H : H
©\/\ N AN 0
NH,
5 NH,

axit 4-amino-1 -((2R, 5R, 8R, 14R)-2-(4-aminobutyl)-8-
benzyl-5-isobutyl-4,7,10-trioxo-14-phenyl-3,6,9,12-

tetraazapentadecan-1-oyl) piperidin-4-cacboxylic 5

T
5g 2

NH, - CF;COOH

axit 4-amino-1 -(2R, 5R, 8R, 14R)-2-(4-aminobutyl)-8-
benzyl-5-isobutyl-4,7,10-trioxo-14-phenyl-3,6,9,12-
tetraazapentadecan-1-oyl) piperidin-4-cacboxylic trifloaxetat

5g

SEafetige
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(R)- N -((R)-6-amino-1-morpholino-1-oxohexan-2-yl)-4-metyl-
2-((R)-3-phenyl-2-(2-(((1S, 2R)-2-
phenylxyclopropyl)amino)axetamido)propanamido)pentanamit

hydroclorua 6

W0 )\H 0
N AN 0
OO COA,
NH,
7 NH,

axit 4-amino-1-((2R, 5R, 8R)-2-(4-aminobutyl)-8-benzyl-5-
isobutyl-4,7,10-trioxo-14-phenyl-3,6, 9,12-tetraazahexadecan-
1-oyl) piperidin-4-cacboxylic 7

7d

: H A
N AN
N N N
ROJ Hoo Q/EOH CF,COOH
NH,
7d NH2

axit 4-amino-1-((2R, 5R, 8R)-2-(4-aminobutyl)-8-benzyl-5-
isobutyl-4,7,10-trioxo-14-phenyl-3,6, 9,12-tetraazahexadecan-
1-oyl) piperidin-4-cacboxylic trifloaxetat 7d

T
@\Au/ﬁgn\%}ﬁgm{q@%

axit 4-amino-1-((2R,5R,8R)-2-(4-aminobutyl)-8-benzyl-5-
isobutyl-4,7,10-trioxo-14-phenyl-3,6, 9,12-tetraazatetradecan-
1-oyl) piperidin-4-cacboxylic 8

0 )\ o
O i@@w
H H
9 NH,

(R)-N-((R)-6-amino-1-(4-(3-metylureido)piperidin-1-yl)-1-
oxohexan-2-yl)-4-metyl-2-((R)-3-phenyl-2-(2-(((R)-2-

phenylpropyl)amino)axetamido)propanamido)pentanamit 9

-12-
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@\/\ N i g)\H i
N ‘N
TN N N Q . CF,COOH
: 0 o) P
NN
H H
oh NH,

%8 (R)-N-((R)-6-amino-1-(4 -(3-metylureido) piperidin-1-yl)-1-
oxohexan-2-yl)-4-metyl-2-((R)-3-phenyl-2-(2-(((R)-2-

phenylpropyl)amino)axetamido)propanamido)pentanamit

trifloaxetat 9g

0 /kH 0
%H/\g/n\%/\gru\i:{}

10
(R)-N-((R)-6-amino-1-morpholino-1-oxohexan-2-yl)-2-((R)-2-
(2-((2,3-dihydro-1H)-inden-2-yl)amino)axetamido)-3-
phenylpropanamido)-4-metylpentanamit 10
0 AN o
Q/T H/\g/ \é:\[)o - CF,COOH
10j “

(R)- N-((R)-6-amino-1-morpholino-1-oxohexan-2-yl)-2-((R)-2-
(2-((2,3-dihydro-1H)-inden-2-yl)amino)axetamido)-3-
phenylpropanamido)-4-metylpentanamit trifloaxetat 10j

hodc chét hd bién, chat dong phan khong quang hoat, chat triét quang, chit
dong phan d6i anh, chit dong phﬁn khong dbi quang ctia chung, hoic hdn hop
cua chung, hodc mubi duoc dung.

Theo khia canh khéc, sang ché d& xuét hop chét c6 cong thirc (V), 14 trung
gian dé bao ché hop chit c6 cong thirc (II):

0 _)\ 0
R% N N
N N N
Y %@ﬁ )
(V) H

G
N oo
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hodc chét hd bién, chit ddng phan khong quang hoat, chét triét quang, chit
dong phan d6i anh, chit dong phan khong d6i quang cta chung, hoic hdn hop
cua ching, hodc mubi duge dung, trong d6: R*1a nhém bao vé& amino, tdt hon 1a
t-butoxycacbonyl, 9-floenylmetoxycacbonyl, alyloxycacbonyl,
tricloetoxycacbonyl, trimetylsilyl etoxycacbonyl, benzyloxycacbonyl, p-
metylbenzenulfonyl, p- nitrobenzensulfonyl hodc tert -butyl (vi du: Boc, Fmoc,
Alloc, Teoc, CBz, Tosyl, Nosyl va t-Bu); vag, R? va R? dugce x4c dinh trong cong
thace (II).

Theo khia canh khéc, sing ché dé xuét quy trinh bio ché hop chit c6 cong
thire (IT), bao gdm bude :

(v) HN. pa

loai bd nhém bao vé R® trén hop chét c6 cong thirc (V) trong diéu kién c6
tinh axit dé thu dugc hop chit c6 cong thie (II);

trong d6: M,g, z, R? va R® dugc dinh nghia trong cong thirc (IT), va R* dugce
dinh nghia trong cong thuc (V).

Theo khia canh khéc, sdng ché d& xuét hop chit c6 cong thirc (VI), 1 trung
gian d& bao ché hop chét ¢ cong thire (IID):

hodc chat hd bién, chat ddng phan khong quang hoat, chét triét quang, chit
ddng phan dbi anh, chit ddng phan khong dbi quang clia ching, hoic hén hop
cua chung, hodc mubi duoc dung, trong d6: R" 13 nhém bao vé amino, t6t hon 1a
t- butoxycacbonyl, 9-floenylmetoxycacbonyl, alyloxycacbonyl,

tricloetoxycacbonyl, trimetylsilyl etoxycacbonyl, benzyloxycacbonyl, p-
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metylbenzenulfonyl, p- nitrobenzensulfonyl hodc fert -‘butyl; va G va R? duoc xac
dinh theo cong thac (III).

Theo khia canh khéc, sang ché d& xuét quy trinh bao ché hop chét c6 cong
thire (1II), bao gém bude :

loai bd nhém bao vé R® trén hop chét c6 cong thire (VI) trong diéu kién c6
tinh axit dé thu duoc hop chét c6 cong thirc (II); trong d6: M,g, z va R* dugc dinh
nghia trong cdng thire (III), va R* dugc dinh nghia trong cong thirc (VI).

Chét phén Gng c6 tinh axit cung cip diéu kién c6 tinh axit, t6t hon 13 dung
dich cua axit trifloaxetic hoéc hydro clorua trong 1, 4-dioxan.

Ngoai ra, khi z khac khong trong hop chét ¢6 cong thie (I), (1), (III), (IV),
(III-A), (IV-A) hoidc (IV-B), tily chon, bazo yéu dugc thém vio @& thuc hién phan
g ty do dé thu duoc san phim trang thai tu do, tirc 1a hop chét cua cong thirc
(D), (D), (1), (IV), (III-A), (IV-A)) hoac (IV-B).

Theo khia canh khéc, sang ché dé xuét duoc phdm bao gbm luong cho hiéu
qué diéu tri ctia hop chét néu trén cla cong thie (1), (1), (IIT), (IV), (II1-A), (IV-
A) hodc (IV-B), hodc chit hd bién, chat dong phan khong quang hoat, chét triét
quang, chit ddng phan ddi anh, chit ddng phan khong d6i quang cta chiing, hozic
hdn hop ciia ching hoic mudi duge dung cia ching, véi moét hoic nhiéu chét
mang, chét pha lodng hodc t4 dugc dugc dung.

Sang ché con d& xuét quy trinh bao ché dugc phdm néu trén, bao gbm budc
pha trdn chat c6 cong thic (1), (II), (III), (IV), (II-A), (IV-A) hozc (IV-B), chit
hd bién, chit dong phan khéng quang hoat, chét triét quang, chit ddng phan dbi
anh, chit dong phan khong d6i quang ctia chung, hodc hdn hgp cla ching, hodc
duge d6 mudi chép nhan duoc, véi mot hodc nhiéu chét mang, chét pha lodng

hodc t4 duoc dugce dung.
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Theo mo6t phuong an, dugc phim theo sang ché bao gdm mot hodic nhiéu
hop chit sau: opioit, cannabinoit, thuc chdng trim cam, thudc chéng co giat,
thudc an thin, corticosteroit, thuéc chen kénh ion hoic thuéc khang viém
(NSAID).

Viém lién quan thu thé « opioit (thu th8 KOR) trong sang ché c6 thé 13
bénh viém hoic tinh trang bat ky nao, bao gdm nhung khong gi6i han &, viém
xoang, viém khép dang thip, viém bao gan, viém bao hoat dich, viém gén, viém
mom céu 181 canh tay, viém bao dinh, viém tiy xwong, viém xuong khép, viém
rudt bénh (IBD), hdi ching rut kich thich (IBS), viém mét, viém tai, hodc viém
tu mién dich.

Ngtra c6 lién quan thy thé « opioit (KOR) theo sang ché ¢ thé 13 bénh
ngua va didu kién bét ky, vi du, ngira mét nhu viém két mac, ngia mit, ngua, va
ngua lién quan dén bénh than pha cudi (trong d6 nhidu bénh nhén trai qua thdm
tach than) va cac dang khac nhau cta chimg & mét, bao gdm ca xo gan tidu
duong mat, r mit trong gan cla thai ky, bénh cholesterol gan man tinh, nhiém
d6c nidu, r mat cac tinh, vang da, va tinh trang da nhu eczema (viém da) bao
gbm viém da di tng ho#ic viém da tiép xuc, da c6 nhugc diém, chimg ting hong
cau, cham don gian mén tinh, bénh chéy ran, nhiém doc 16p gidp, chan cta véin
dong vién, ndi mé day, ghé, viém am dao, ngira hdu mén lién quan dén mun tring
c4, cOn trung cén nglra, va ngia do thudc, ching han nhu ngira gy ra béi p
opioit.

Phit né c6 lién quan thu thé « opioit (KOR) theo sang ché c6 thé 1a bénh
hoic tinh trang phi né bét ky, chang han nhu phu né do bénh tim sung huyét hozc
phll né gay ra boi hoi ching tiét niéu khong thich hop cla thubc chdng loi tiéu
(ADH).

Téc rudt c6 lién quan thy thé « opioit (KOR) c6 thé 13 bénh tic nghén
duong rudt hay tinh trang bét ky, bao gdbm nhung khong gisi han 6, tic rudt sau
phau thuat hodc rdi loan chirc ning dudng rudt do opioit giy ra.

Pau thn kinh lién quan dén thy thé « opioit (KOR) ¢6 thé 14 dau than
kinh bét ky, vi du, dau day than kinh sinh ba, dau do tiéu dudng, do vi rat giy ra
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nhu dau c6 lién quan vi rut herpes zoster , dau do héa trj li¢u, dau do ung thu xam
l4n di cin thin kinh, dau do chin thwong va dau thin kinh lién quan dén phiu
thuat, va cac bién thé dau diu khac véi cac yéu t6 bénh ly than kinh nhu dau ntra
dau.

Pau c6 lién quan thu thé « opioit (KOR) bao gdm dau mat, vi du, khic xa
phau thuét loai bd mot phén giac mac (PRK), cay mit, day gdy xuong, béng héa
chét, giac mac biéu m6 mai mon hodc dau con nguoi sau khi kich thich, hodc dau
mét lién quan dén viém két mac, loét gidc mac, viém mang cing, viém mdng
mét, viém gidc mac, dau méit c6 vi rat herpes zoster, viém gidc mac k&, viém
mébng mét cip tinh, két giac mac khd, viém md té bao quy dao, dau gia u quy dao,
pemfigut, bénh dau mét hot, hodc viém mang bd dao.

Pau c6 lién quan thu thé « opioit (KOR) cfing bao gdm dau hong, cu thé 1a
dau cb hong lién quan dén tinh trang viém nhu viém miii di tmg, viém phé quan
cap tinh, cam lanh thong thuong, loét tiép xuc, tén thuong do vi rut herpes
simplex, chimg viém tuyén bach ciu truyén nhiém, cim, ung thu thanh quan,
viém thanh quéan cip tinh, viém loét hoai tir cép tinh viém loét, 4p xe amidan,
bong hong, viém hong, viém hong trdo nguoc, viém xoang clp tinh va viém
amidan.

Pau ¢6 lién quan thu thé « opioit (KOR) c6 thé 1 dau viém khép, séi than,
301 tiét niéu va soi 6ng mat, co thét tir cung, dau bung kinh, lac ndi mac t, viém
va, ching kho ti€u, dau sau phﬁu thuat (nhu cit rudt thira, mo phéu thuat dai truc
trang, chita thoat vi, tuyén tién liét, cit da day, cit lach, cat bo rudt két, m& thong
rudt két, md ndi soi ving chéu, thit éng dan trimg, cét bo tir cung, thit dng dan
tinh hogic dau sau phu thuét do cit bé tii mat), dau sau khi didu tri y t& (nhu dau
sau khi noi soi dai trang, soi b tur cung, soi cd tur cung hodc sinh thiét tir cung
hodc ndi mac tir cung), dau tai giita, dau do ung thu t6i wu va dau lién quan dén
r6i loan GI nhu IBD hoic IBS hoic céc tinh trang viém khac, cu thé 1a dau lién
quan dén viém ndi tang (nhu trdo nguoc da day bénh, viém tuy, viém bé thén cép
tinh, viém loét dai trang, viém tdi mat, X0 gan, u nang gan, viém gan, t4 trang loét

hodc loét khi, viém thyc quan, viém da day, viém da day rudt, viém dai trang,
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viém tdi thira, tc rudt, u nang buéng trimg, viém loét thing, viém phuc mac,
viém tuyén tién liét, viém bong dai k&), hosic dau do tiép xUc v6i chat doc (vi du,
do doc td con tring, hodc cac loai thube nhur salixylat (mubi) hoic NSAID).

Dugc phdm c6 chira thanh phén hoat tinh c6 thé & dang phi hop cho qua
trinh ding qua dudng miéng, vi du nhu vién nén, vién det, vién uéng, dung dich
nuée hodc diu nhon, bdt phan tan hozc hat, nhii twong, vién nang cimg hodc
mém hoic xi-rd hodc thudc bot. Ché phim ubng ¢ thé dugc didu ché theo bat ky
phuong phap nao dugc biét dén trong linh vuc dé bao ché dugc phim. Ché phim
nay cé thé chtta mot hodic nhidu chét dugc lua chon tir nhém bao gbm chét tao
ngot, chét tao huong, chit tao mau va chét bao quén, dé tao ra cong thuc duogc
phim dé& chiu va ngon miéng. Vién nén chira thanh phin hoat chét trong hdn hop
véi chit mang khong ddc hai 1a ta dugc phi hop dé san xuét. T4 duge c6 thé 1a ta
duoc tro, chit tao hat, chit phan hily va chit bdi tron. Vién nén cé thé dugc phit
hodc boc theo k¥ thuat da biét dé che huong vi thubc hodc tri hodn sy tan rd va
hép thu dugce pham hoat tinh trong duong tiéu hoa, do d6 cung cap kha ning giai
phéng duy tri trong mdt thoi gian dai.

Céc ché phim d& ubng c6 thé dugc cung cép dudi dang vién nang gelatin
mém trong d6 thanh phin hoat chét duoc tron véi chét pha lodng rén tro, hodc
thanh phan hoat chét dugc hdn hop véi chit mang tan trong nuéc hogic dau hozc
dau 6 liu,

Huyén pht nuéc chira thanh phin hoat chét trong phu gia véi t4 duge phi
hop cho viéc san xuét hé huyén pht nuée. T4 dugc nay 1a huyén pht, phan tén
hodc chit gitr do am. Dung dich treo ciing c6 thd chira mdt hodc nhidu chét bao
quan nhu etylparaben hodc n-propylparaben, mét hodc nhidu chat tao mau, mot
hodc nhiéu chét tao gia vi, va mot hodc nhiéu chét tao ngot.

Huyén pht dau c6 thé dugc tao thanh bang cach tao huyén phu thanh phan
hoat chét trong dau thyc vat. Huyén pht dau c6 thé chira chit 1am dic. Chét tao
ngot va huong li€u c6 th8 dugc thém vao dé cung cp cho ché phim bao ché sy
ngon miéng. Ché phim nay c6 thé dugc bao quin bang cach thém chét chdng oxy

hoa.
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Thanh phén hoat chét trong hdn hop véi chét phén tan hodc chit gitr 4m,
chét treo hodc mdt hoiic nhidu chét bao quan c6 thé duogc bao ché 12 loai bdt phan
tan hodc hat phu hop cho viéc bao ché Hé huyén phu chira nude béng cach thém
nude. Chét phan tan hodc gift 4m thich hop va chit treo bao gdm chét duoc dé
cap o trén. Ta duoc bd sung, chéng han nhu chét tao ngot, huong liéu va chét tao
mau, cling co thé duoc thém vao.

Dugc pham theo sing ché ciing c6 thé & dang nhil tuong dau-trong-nuéc.
Pha dau c6 thé 13 dau thuc vat, hodc diu khoang nhu parafin 16ng, hodc hdn hop
cta ching. Chét tao nhil tuong thich hop c6 thé 1a phospholipit tw nhién hodc mdt
phﬁn este. Nhii tvong cling co thé chtra chit tao ngot, chét tao huong liéu, chét
bao quan va chét chéng oxy hoéa.

Dugc phdm theo sang ché c6 thé & dudi dang dung dich v trung. Moi
trudng hodc dung méi c6 thé chip nhan dugc c6 thé duoc st dung 1a nuéde, dung
dich Ringer va dung dich natri clorua dang truong. Dugc phim bao ché tiém vo
trung cling co th8 12 vi nhii dich tiém trong nudc vo trung trong d6 hoat chét duogc
hoa tan trong pha dau. Dung tiém hodc vi nhil dich c6 thé dugc dua vao mau cua
c4 thé bang céch tiém vién thube cuc bd.

Dugc phdm theo sang ché c6 thé & dang tiém v trung hogc dung dich dau
tiém bip va tiém dudi da. He huyén phil ndy c6 thé duoc tao thanh véi phan tin
phu hop cua chét gitt 4m va chét treo nhu duoc md ta & trén theo k¥ thuat da biét.
Chét bao ché tiém vo tring cling c6 thé 13 dung dich tiém v6 trung hodc dung
dich treo bao ché trong chét pha loing hodc dung méi c6 thé chép nhén y khoa
khong doc hai. Ngoai ra, dau ¢ dinh vo tring c6 thé d& dang duge st dung nhu
14 dung mdi hodc moi truong treo.

Hop chét theo sing ché c6 thé duoc st dung dudi dang thudc dan qua
duong truc trang. Dugc phim ndy c6 thé duoc didu ché bang cach tron thude voi
t4 dugce khong gy kich ung thich hop dang rén & nhiét d6 binh thuong nhung 1a
chit 1ong trong truc trang, do d6 tan chay trong tryc trang dé phat tan thubc.

Can phai hidu ring lidu lugng cla thudc phu thudc vao nhiéu yéu t6 bao

gdm, nhung khong giéi han & cac yéu to: hoat dong cta hop chit cu thé, tudi clia
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bénh nhén, trong lwong cla bénh nhan, sttc khoe cia bénh nhan, hanh vi cia bénh
nhan, ché d6 3n udng ctia bénh nhén, thoi gian sir dung, dudng st dung, ty 1é bai
tiét, két hop thudc va cac yéu td tuvong tu. Ngoai ra, phuong phap diéu tri tot nhét,
ching han nhu ché d6 diéu tri, liéu hang ngay cta hop chét c6 cong thirc (I) hoic
loai mudi duge chip nhin duoc phdm cé thé duge kiém chimg béng cac phac d6

diéu tri truyén théng.

MBS ta vén tit cac hinh vé
Fig.1 thé hién tac dong ctia hop chit theo sang ché dén tinh trang dau viém

do caragenan giy ra & chudt.

MO ta chi tiét sing ché

Trir khi c6 quy dinh khac, cac thuét nglt dugc str dung trong ban mo ta va
yéu ciu bao hd c¢6 ¥ nghia nhu dwoc mb ta dudi day.

“Alkyl” d& cap dén nhém hydrocacbon béo bio hoa bao gdbm mach thang
C; dn Cy va cac nhém mach nhanh, p 13 alkyl c6 tir 1 dn 12 nguyén tir cacbon,
va tbt hon 14 alkyl c6 tir 1 dén 6 nguyén tir cacbon. Cac vi du khéong giéi han bao
gdm metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, n-
pentyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl, 2,2-dimetylpropyl, 1-etylpropyl, 2-
metylbutyl, 3-metylbutyl, n-hexyl, 1-etyl-2-metylpropyl, 1,1,2-trimetylpropyl,
1,1-dimetylbutyl, 1,2-dimetylbutyl, 2,2-dimetylbutyl, 1,3-dimetylbutyl, 2-
etylbutyl, 2-metylpentyl, 3-metylpentyl, 4-metylpentyl, 2,3-dimetylbutyl, n-
heptyl, 2-metylhexyl, 3-metylhexyl, 4-metylhexyl, 5-metylhexyl, 2, 3-
dimetylpentyl, 2,4-dimetylpentyl, 2,2-dimetylpentyl, 3,3-dimetylpentyl, 2-
etylpentyl, 3-etylpentyl, n-octyl, 2,3-dimetylhexyl, 2,4-dimetylhexyl, 2,5-
imetylhexyl, 2,2-dimetylhexyl, 3,3-dimetylhexyl, 4,4-dimetylhexyl, 2-etylhexyl,
3-etylhexyl, 4-etylhexyl, 2-metyl-2-etylpentyl, 2-metyl-3-etylpentyl, n -nonyl, 2-
metyl-2-etylhexyl, 2-metyl-3-etylhexyl, 2,2-dietylylentyl, n-decyl, 3,3-
dietylylexyl, 2,2-dietylyl, va cac ddng phan phan nhanh ctia ching. T6t hon 13,
nhém alkyl 13 alkyl thép hon ¢6 tir 1 dén 6 nguyén tir cacbon va céc vi du khong
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giéi han bao gdm metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
sec-butyl, n-pentyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl, 2,2-dimetylpropyl, 1-
etylpropyl, 2-metylbutyl, 3-metylbutyl, n-hexyl, 1-etyl-2-metylpropyl, 1,1,2-
trimetylpropyl, 1,1-dimetylbutyl, 1,2-dimetylbutyl, 2,2-dimetylbutyl, 1,3-
dimetylbutyl, 2-etylbutyl, 2-metylpentyl, 3-metylpentyl, 4-metylpentyl, 2,3-
dimetylbutyl, va céc loai twong ty. Nhom alkyl c6 thé duoc thay thé hoic khéng
thay thé. Khi dugc thay thé, nhém thay thé c6 thé duogc thay thé tai bit ky diém
lién két c6 sdn nao. Tét hon 13, nhém thé 13 mot hodc nhiéu nhém duge lwa chon
doc 1ap tir nhém gdm alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino,
halogen, thiol, hydroxy, nitro, xyano, xycloalkyl, heteroxyclyl, aryl, heteroaryl,
xycloalkoxy, alkyl heterocylic, xycloalkylthio, alkylthio oxyclic heter, oxo,
cacboxy va alkoxycacbonyl.

“Xycloalkyl” ding d& chi nhém hydrocacbon don hoic bdo hoa mét phan
hodc khong bo hoa c6 tir 3 dén 20 nguyén tir cacbon, t6t hon 13 tir 3 dén 12
nguyén ti cacbon, t6t hon nita 13 tir 3 dén 6 nguyén tir cacbon va tét hon nita 13 tir
5 dn 6 nguyén tir cacbon. Vi du khong han ché vé xycloalkyl don vong bao gbm
xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl, xyclohexyl, xyclohexenyl,
xyclohexadienyl, xycloheptyl, xycloheptatrienyl, xyclooctyl, va céc chét tuong
tir. Polycyclicxycloalkyl bao gdm xycloalkyl cé mdt vong spiro, vong hop nhét
hodc vong cau.

“Spiro xycloalkyl” ding d& chi 5 dén 20 nhém polycyclic c6 vong lién két
v6i mot nguyén tr cacbon thong thuong (goi 1a nguyén tir spiro), trong d6 mot
hodc nhiéu vong c6 thé chira mot hodic nhidu lién két d6i, nhung khong cé vong
nao hoan toan lién hop hé pi-electron, t6t hon 1a 6 dén 14 phan tir xycloalkyl
spiro, va t6t hon nita 13 tir 7 dén 10 phin tir xycloalkyl spiro. Theo s lugng
nguyén tir spiro duoc chia sé gifta cac vong, xycloalkyl spiro ¢ thé dugc chia
thanh xycloalkyl mono-spiro, xycloalkyl di-spiro, hodc xycloalkyl poly-spiro, va
t6t hon 14 xycloalkyl mono-spiro hodc xycloalkyl di-spiro, va tét hon nita 1a 4

phén t/4 phén tir, 4 phan ti/5 phan tir, 4 phan ti/6 phan tir, 5 phan t/5 phén tu,
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hodc 5 phan t/6 phan tir mono-spiro xycloalkyl. C4c vi du khéng gi6i han cta

xycloalkyls spiro bao gdm:

38 &

“Xycloalkyl hop nhét” dung d& chi 5 dén 20 nhém polyxyclic da nhém,
trong d6 mdi vong trong hé chia sé¢ mdt cip nguyén tit cacbon lién k& véi mot
vong khac, trong d6 mot hodc nhiéu vong co thé chtta mot hoic nhiéu lién két
d6i, nhung khong c6 cac vong c6 hé pi-electron lién hgp hoan toan, t5t hon 13 6
dén 14 hop chét xycloalkyl hop nhat, va t6t hon nita 13 tir 7 dén 10 thanh phan
hop nhét xycloalkyl. Theo s6 vong phén tir, xycloalkyl hop nhét c6 thé dugc chia
thanh ba vong xoén dc, ba vong, tetracyclic hodic polycyclic hop nhét, t6t hon 13
bicyclic, hodc ba vong hop nhét xycloalkyl, va t6t hon nita 13 5 phan ti/5 phan to,
hozic 5 phan t4/6 phéan tir ludng tinh hop nhat xycloalkyl. Cac vi du khéng gidi
han ctia xycloalkyl hop nhit bao gom:

At A b
iy o, S

"Xycloalkyl ciu ndi" ding dé chi 5 dn 20 nhém polycyclic tit ca cac bon,
trong d6 hai vong trong hé chia sé hai nguyén tir cacbon bj ngit lién két, trong d6
céc vong c6 thé c6 mot hoidc nhidu lién két d6i, nhung khong c6 vong nio hé pi-
electron, tot hon 12 6 dén 14 xycloalkyl cAu ndi c6 thanh phén, va t6t hon nita 12
tir 7 dén 10 xycloalkyl cau ndi c6 phan tr. Theo s§ vong cla céc phan ti,
xycloalkyl cau ndi c6 thé duoc chia thanh mach xycloalkyl ciu ba vong, ba vong
hodc ba vong, va t6t hon 14 chu trinh cau ba vong, ba vong hodc ba vong, va t6t
hon 14 xycloalkyl cAu ba vong hoic ba vong. Vi du khéng giéi han ctia xycloalkyl

cau ndi bao gom:
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Vong xycloalkyl cé thé dwoc hop nhét véi vong aryl, heteroaryl hosc
heteroxyclyl, trong d6 vong dugc lién két v6i cAu tric cha 13 cycl oalkyl. Céc vi
du khéng gi6i han bao gdm indanyl, tetrahydronaphthyl, benzoxycloheptyl va cac
loai twong tu, tot hon 13 benzoxyclopentyl, tetrahydronaphthyl. Xycloalkyl cé thé
duoc tiy v thay thé hosic khong thay thé. Khi thay thé, nhém thé, t6t hon 13 mot
hodc nhiéu nhém dugc lya chon doc 13p tr nhom gém alkyl, alkenyl, alkynyl,
alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxy, nitro, xyano, xycloalkyl,
heteroxyclyl, aryl, heteroaryl, xycloalkoxy, alkyl heterocylic, xycloalkylthio,
alkylthio di vong, oxo, cacboxy va alkoxycacbonyl.

“Heteroxyclyl” ding dé chi nhém tir 3 dén 20 thanh phan bio hoa don
hodc bdo hoa mot phﬁn khéng bédo hoa hodc c6 mot hodc nhiéu heteroatom dugc
chon tir nhém gdm N, O va S(O),, (trong d6 m 13 mot sé nguyén tir 0 dén 2) nhu
1a nguyén tir vong, nhung khong bao gdm -00-, -OS- hoic -SS- trong vong, véi
nguyén tir vong con lai 13 nguyén tir cacbon. Tt hon 13, heteroxyclyl c6 3 dén 12
nguyén tir, trong d6 1 dén 4 nguyén tir 13 di nguyén tt, t6t hon nita 13 tir 3 dén 8
nguyén tt, trong d6 1 dén 3 nguyén tir 13 di nguyén ti, va t6t hon 13 5-6 nguyén
tir, trong d6 1-2 hodc 1 dén 3 nguyén tir 1 di thé. Cac vi du khong gidi han cua
heteroxyclyl don dong bao gém pyrrolidinyl, imidazolidinyl, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydro thienyl, dihydroimidazolyl, dihydrofuranyl,
dihydropyrazolyl, dihydropyrrolyl, piperidyl, piperazinyl, morpholiny I,
thiomorpholinyl, homopiperazinyl va cic loai twong tw, tt hon Ia
tetrahydropyranyl, piperidyl hodc pyrrolidinyl. Heteroxyclyl da vong bao gdm

mot heteroxyclyl c6 mdt vong spiro, vong hop nhéit hodc vong cau ndi.
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“Spiro heteroxyclyl” d& cap dén heteroxyclyl da vong 5 dén 20 véi céac
vong lién két thong qua mot nguyén tir chung (goi 12 nguyén tir spiro), trong d6
céc vong c6 mot hodc nhidu dj thé dugc chon tir nhém gdm N, O va S(O)y, (trong
d6 m 13 mot sb nguyén tir 0 dén 2) 1am nguyén tir vong, véi nguyén ti vong con
lai 1a nguyén tir cacbon, trong d6 mot hodc nhiéu vong co thé chira mét hoic
nhidu lién két d6i, nhung khong c6 vong ndo c6 hé pi-electron lién hop hoan
toan, t6t hon 14 tir 6 dén 14 thanh phan heteroxyclyl spiro, va tdt hon nita 13 tir 7
dén 10 phan tir spiro heteroxyclyl. Theo sb luong nguyén tir spiro chia sé giita
cac vong, speteroxyclyl spiro c6 thé dugc chia thanh heteroxyclyl don-spiro,
heteroxyclyl di-spiro, heteroxyclyl poly-spiro, hodc heteroxyclyl poly-spiro, t6t
hon 1a mono-spiro heteroxyclyl hodc di-spiro heteroxyclyl, va t6t hon nita 13 4
phin t/4-phan ti, 4 - heteroxyclyl - phan ti/5 phan tt, 4 phan t/6 phan ti, 5
phan t/5 phin t&r, hodc 5 phan t&/6 phin tir mono-spiro heteroxyclyl. Vi du

khong gi6i han ctia heteroxyclyl spiro bao gdm:

oA
0 0 § 00— va N
"Heteroxyclyl hop nhat" ding dé chi nhém polycyclic heteroxyclyl 5 vong

20, trong d6 mdi vong trong hé chia sé mot cip nguyén tir lién k& vé6i vong khac,
trong d6 mot hoac nhiéu vong co thé chtra mdt hodc nhiéu lién két dbi, nhung
khong c6 vong nao hé pi-electron hoan toan lién hop, va trong d6 céc vong co
mot hodic nhiéu heteroatom dugc lya chon tir nhém gém nguyén t N, O, va
S(O). (trong d6 m 1a mét sd nguyén tir 0 dén 2) 1a nguyén tir vong, v6i nguyén tix
vong con lai 13 nguyén tir cacbon; t6t hon 14 heteroxyclyl hop nhat tir 6 dén 14
nguyén tir, va t6t hon nita 1a heteroxyclyl hop nhét tir 7 dén 10. Theo sb phén tir
vong, heteroxyclyl hop nhit ¢6 thé dwoc chia thanh heteroxyclyl mach vong, ba
vong hodc ba vong, t6t hon 14 heteroxyclyl dang xo&n ba vong hozc ba vong, va
t6t hon nia 13 5 phin t&/5 phin t, hodc 5 phan t/6 phan tir bicyclic hop nhét
heteroxyclyl. Cac vi du khong gidi han cta heteroxyclyl hop nhét bao gbm:
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o)
“Heteroxyclyl cdu ndi” 13 nhém heteroxyclyl da vong 5 dén 14 phan tu,
trong d6 hai vong trong hé chia sé hai nguyén tir bi ngit, trong d6 céc vong cb thé
c6 mot hodc nhiéu lién két déi, nhung khong cé vong ndo c6 lién két pi-electron
hoan toan, va cac vong cé mdt hodc nhiéu di vong dugc chon tor nhém gém N, O
va S(O), (trong d6 m 13 mot s nguyén tir 0 dén 2) 13m nguyén tir vong, voi
nguyén tr vong con lai 1a nguyén tr cacbon, t6t hon 14 tir 6 dén 14 thanh phan
heteroxyclyl cau néi, va tot hon nita 13 tir 7 dén 10 heteroxyclyl cau ndi c6 thanh
phin. Theo s vong phan t&r, heteroxyclyl cau ndi c6 thé duoc chia thanh
heteroxyclyl cdu ba vong, ba vong hoic ba vong, va t6t hon 1a heteroxyclyl cau
ba vong, ba vong hodc ba vong, va t6t hon nita 13 heteroxyclyl ciu ba vong hozc

ba vong. Vi du khong gi6i han cta heteroxyclyl cau ndi bao gom:

H H H
Sioda, Yo

Vong heteroxyclyl c6 thé dwoc hop nhét véi vong aryl, heteroaryl hoic
xycloalkyl, trong d6 vong dugc lién két v6i chu trac gbe 13 heteroxyclyl. Cac vi

du khéng gi6i han bao gbm:

H H H
adodo bo

Heteroxyclyl c6 thd duoc tily ¥ thay thé hodc khong dugc thay thé. Khi
thay thé, nhom thé t6t hon 13 mét hodc nhiéu nhém duoc lwa chon ddc lap tir
nhém gbm alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen, thiol,
hydroxy, nitro, xyano, xycloalkyl, heteroxyclyl, aryl, heteroaryl, xycloalkoxy,
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alkyl heterocylic, xycloalkylthio, alkylthio di vong, oxo, cacboxy va
alkoxycacbonyl.

“Aryl” ding dé chi vong vong cacbon 6 hoic 14 nguyén tir hogic vong lién
hop da vong (tc 13 mdi vong trong hé chia sé mot cip nguyén tit cacbon lién ké
v6i mot vong khac trong hé) co hé pi-electron lién hgp hoan toan, t6t hon 13 6 dén
10 thanh phan aryl, va t&t hon nita 13 5 dén 6 thanh phén aryl, vi duy, phenyl va
naphthyl. Vong aryl c6 thé dugc hop nhit vao vong di vong, heteroxyclyl hogc
xycloalkyl, trong d6 vong rang budc véi ciu tric cha me 14 vong aryl. Céc vi du

khéng giéi han bao gom:
o N H ¥
OO 80 o
O OO G o
N N N
N <s \ N” om Vi / ;

Aryl c6 thé duoc thy ¥ thay thé hodc khong duogc thay thé. Khi thay thé,
nhém thé 8t hon 13 mot hodc nhidu nhém duge lwa chon doc lap tir nhém gdm
alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxy,
nitro, Xyano, xycloalkyl, heteroxyclyl, aryl, heteroaryl, xycloalkoxy, alkyl
heterocylic, xycloalkylthio, alkylthio di vong, cacboxy va alkoxycacbonyl.

“Dj vong” dung dé chi hé 5-14 nguyén ti khac loai thanh phan mach ¢6 1-
4 heteroatom dugc lua chon tir nhém gdm nguyén tir O, va N nhu 1 nguyeén tir
vong, tot hon 13 tir 5 dén 10 nhém heteroaryl cé 1-3 heteroatom, v tot con 5 hodc
6 ph'?m tr heteroaryl c6 1 dén 2 di thé, vi du, imidazolyl, furyl, thienyl, thiazolyl,
pyrazolyl, oxazolyl, pyrrolyl, tetrazolyl, pyridyl, pyrimidinyl, thiadiazol yl,
pyrazinyl va céc loai twong tu, t6t hon 1a imidazolyl, pyrazolyl, pyimidinyl hodc
thiazolyl, va t6t hon 1a pyrazolyl. Vong di vong c6 thé dugc hop nhit vao vong
mot aryl, heteroxyclyl hodc xycloalkyl, trong d6 vong rang budc véi chu tric cha

14 vong di vong. Céc vi du khéng gi6i han bao gom:
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Heteroaryl c6 thé dugc thay thé tiy ¥ hodc khong duge thay thé. Khi thay thé,
nhém thé, t6t hon 1a mdt hodc nhidu nhém duge lua chon ddc 1ap tr nhom g(‘A)m
alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxy,
nitro, Xyano, xycloalkyl, heteroxyclyl, aryl, heteroaryl, xycloalkoxy, alkyl
heterocylic, xycloalkylthio, alkylthio di vong, cacboxy va alkoxycacbonyl.

“Alkoxy” dung d& chi nhém -O-(alkyl) hoiic mét -O-(nhém xycloalkyl
khong dugc thé), trong d6 alkyl dugc dinh nghia & trén. Cac vi du khong gidi han
bao gdm metoxy, etoxy, propoxy, butoxy, xyclopropyloxy, xyclobutyloxy,
xyclopentyloxy, xyclohexyloxy va céac loai twong tir. Alkoxy cé thé dugc tuy y
thay thé hodc khong dugc thay thé. Khi thay thé, nhém thé t6t hon 1a mét hodc
nhiéu nhém duoc lya chon doc 18p tr nhom gém alkyl, alkenyl, alkynyl, alkoxy,
alkylthio, alkylamino, halogen, thiol, hydroxy, nitro, xyano, xycloalkyl,
heteroxyclyl, aryl, heteroaryl, xycloalkoxy, alkoxy heterocylic, xycloalkylthio,
alkylthio di vong, cacboxy va alkoxycacbonyl.

“Hydroxyalkyl” d& cap dén mot ankyl thé boi hydroxy, trong d6 alkyl nhur
dinh nghia & trén.

“Halo alkyl” deé cap dén alkyl duoc thé bdi mot hodc nhiéu halogen, trong
do alkyl nhu dinh nghia & trén.

“Xycloalkyl alkyl” d& cap dén alkyl dugc thé béi mét hogic nhidu xycloalkyls,
trong do xycloalkyl va alkyl dugc nhu da dinh nghia & trén.

“Heteroxyclylalkyl” & cdp dén alkyl dugc thé béi mot hodc nhiéu
heteroxyclyl, trong d6 heteroxyclyl va alkyl dugc nhu dé dinh nghia & trén.

“Arylalkyl” d& cap dén alkyl duoc thé béi mot hodc nhidu aryl, trong d6
aryl va alkyl dugc nhu da dinh nghia & trén.

“Hydroxy” dung d& chi nhém -OH.
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“Halogen” dung dé chi flo, clo, brém hodc i-6t.

“Amin” ding ¢ chi nhém - NH,.

"Xyano" diing dé& chi nhém -CN.

“Nitro” diing dé chi nhém - NO,.

“Carboxy” dung dé chi nhém -C(O)OH.

“Alkoxycacbonyl” dung dé chi nhém -C(O)O (alkyl) hoic -C(O)O
(xycloalkyl), trong d6 alkyl va xycloalkyl dugc dinh nghia & trén.

“Axyl halogenua” d& cip dén hop chét bao gdm nhém -C(O) halogen.

Tht ca "X duge chon tir nhém bao gém A, B hoac C", "X duoc chon tir
nhom bao gém A,BvaC", "X 1a A, B hodc C", "X 1a A, B va C”va nhiing thi
tuong tu, c6 cling ¥ nghia. C6 nghia 1a X c6 thé 14 bat ky mot hodc nhiéu trong sb
A,BvacC.

“Tuy chon” hodc “tuy y” c6é nghia 1a sy kién hodc tinh huéng mo ta sau do
c6 thé, nhung khong cin phai x4y ra, va mé ta nay bao gdm céc tinh hudng trong
dé su kién hay hoan canh lam hoac khong xay ra. Vi du, “nhom di vong tuy y
duoc thé bing alkyl” c6 nghia 13 nhém alkyl c6 thé, nhung khong can, va mo ta
ndy bao gom tinh trang ciia nhém di vong dugc thay thé boi alkyl va nhém di
vong khong dugc thé boi alkyl.

“Thay thé” d& cdp dén mot hodc nhidu nguyén tir hydro trong nhém, tbt
hon 13 1én dén 5, t6t hon nita 13 tir 1 dén 3 nguyén ti hydro, dugc thay thé doc 1ap
boi mot s lugng cac nhém thé tuong tmg. Khong cin phai néi ring cac nhdém thé
chi tdn tai & vi trf héa hoc c6 thé cua chung. Céan phai hiéu réng c6 thé x4c dinh
lidu sy thay thé 13 c6 thé hay khong thé boi cac thir nghiém hay 1y thuyét. Vi du,
su két hop ctia amino hodc hydroxy cé nguyén tir hydro va cacbon tu do cé lién
két khong bao hoa (nhu olefinic) ¢6 thé khéng én dinh.

"Thanh phén dugc phém" 12 mot hdn hop ciia mot hodc nhidu hop chét theo
sang ché hodc cac mudi sinh ly co thé chép nhan dugc véi dugc phém hoéa hoc
khac va dugc phém khac nhu cac ta dugc va ta dugc sinh ly/duge dung. Muc dich

cua mét thanh phﬁn duoc phém la tao thuén lgi cho viéc st dung hgp chét cho
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mot sinh vét, ¢ loi cho su hép thu ctia dugc phim hoat tinh, do d6 hién thi hoat
dong sinh hoc.

“Mubi duge dung” dung dé chi mudi ctia hop chit ciia sang ché, an toan va
hiéu qua cho ddng vat cé vu va c6 hoat tinh sinh hoc nhu mong mudn.

Bang viét tit:

Viét tit Tén day du

Me metyl

BoC tert-butyloxycacboryl

t-Bu tert-butyl

Bn benzyl

Ph phenyl

Tosyl p-metyletylsulfonyl

FmoC 9-floenylmetyloxycacbonyl
AlloC alyloxycacbonyl

TroC tricloetoxycacbonyl

TeoC trimetylsiliyl etoxycacbonyl
Nosyl p-nitrophenylsulfonyl
TMSOT; trimetylsilyl triflometansulfonat
Cbz cacbobenzoxy

PP pentaflobenyl

PMB p metylylenzyl

MEM metoxyetoxymetyl

Alyl alyl

DMB 2,4-dimetoxybenzyl

Phuong phap téng hop hop chit theo sang ché
Pé thu duoc dbi trong ciia sang ché, sang ché ap dung k¥ thuét sau day.
Quy trinh didu ché hop chit c6 cong thirc (IT) theo sang ché, hodc chat hd
bién, chit ddng phan khong quang hoat, chit triét quang, chit dong phan ddi anh,
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chit ddng phan khéng dbi quang ctia chiing, hodc hén hop cia ching, hodc mudi

duogc dung cua chung, bao gom céc budc sau day:

a ™~ 0 )\ NH
/YORI) o N \_OR® R
a N
(11B) /\[(])/ \%\g/ (11-D)

(II-A)

(11-C)

e
R’\ll:i :\'(];N ﬁ/'\([)]/onb :\ﬂ/ /\n/OH K/G

Ra
(ILE) (ILF)
(II-J)

u @ _/kH 0
EXaetaqe i tp o
(V) HN. ga

(1)

Hop chét ¢ cong thirc (II-A) phan tmg v6i hop chét c6 cong thirc (II-B)
trong diéu kién kiém dé thu duoc hop chit ¢6 cong thire (II-C), trong d6 thube
thir kiém trong diéu kién nay tét hon 13 trietylamin. Hop chét thu dugc cta cong
thitc (II - C) phan tng véi hop chit c6 cong thic (II-D) véi s cb mit cia kali
iodua trong diéu kién kiém va gia nhiét dé thu duoc hop chét c¢6 cong thire (II -
E), trong d6 thudc thir kiém trong didu kién nay t6t hon 1 kali cacbonat. Hop
chit thu dugc ciia cong thire (II - E) dwoc hiy bao vé dé thu duoc hop chit 6
cong thirc (II-F). T 1 hop chét ¢ cong thirc (II-F) phan tmg véi cong thirc (II-J)
c6 mit ctia chit ngung tu d& thu duoc hop chét c6 cong thirc (V), trong d6 thudc
thir ngung tu trong didu kién nay tét hon 2-(7- a zabenzotriazol-1-yl)- N, N, N', N’
-tetrametyluroni hexaflo phosphat. Hop chét thu duoc ctia cong thic (V) phai loai
bd nhém bao v€ trén nhom amin trong diéu kién axit dé thu duogc hop chét c6
cong thire (II), trong d6 thudc thir ¢6 tinh axit trong didu kién nay t6t hon 13 axit

trifloaxetic hodc dung dich axit clohydric trong 1,4-dioxan.
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Hon nita, khi z khong bang khong trong hop chit c6 cong thirc (II), bazo
yéu dugc thém vao dé thuc hién phan Umg tu do dé thu dugc san phém trang thai
tur do, tirc 12 hop chét ¢ cong thic (II).

Chét phan tng cung cip diéu kién kiém bao gdm bazo hitu co va bazo vo
co, trong d6 bazo hitu co bao gdm, nhung khéng han ché &, pyridin, piperidin,
trietylamin, N, N-disopropyletylamiN,N-butylliti, liti diisopropylamit, kali axetat,
natri tert-butoxit va kali tert-butoxit, trong d6 bazo v6 co bao gém, nhung khéng
gi6i han &, natri hydrit, kali photphat, natri cacbonat, kali cacbonat, xeri
cacbonat, natri hydroxit va liti hydroxit.

Chét phan g cung cip didu kién axit bao gdm, nhung khéng gi6i han &,
clorua hydro, axit trifloaxetic, axit formic, axit axetic, axit clohydric, axit
sunfuric va axit metansulfonic.

Chét ngung tu dugc chon tr nhém gém 1 -(3-dimetylaminopropyl)-3-
etylcacbodiimide hydroclorua, N, N’ -xyclohexylcacbodiimit, N, N' -diisopropyl
cacbodiimit, O -enzotriazol- N, N, N’, N’ -tetrametyluroni tetrafloborate, 1-
hydroxybenzotriazol, 1-hydroxy-7- az ab enzotriazol, O -enzotriazol- N, N, N, N’
-tetrametyluron hexaflo phosphat, 2 -(7-azabenzotriazol -1-yl)- N, N, N’, N' -
tetrametylurea hexaflo phosphat, benzotriazol-1-yloxytris (dimetylamino)
phosphonium hexaflo phosphat va benzotriazol - 1- yl -oxytripyrro lidino -
phosphonium hexaflo phosphat, t5t hon 14 2 -(7-azabenzotriazol -1-yl)- N, N, N’,
N’ -tetrametyluron hexaflo phosphat.

Dung méi dugc sir dung bao gdm, nhung khong giéi han &, axit axetic,
metanol, ethanol, toluen, tetrahydrofuran, diclorometan, dimetyl sulfoxit, 1,4-
dioxan, nudc va N,N- dimetylformamit.

O day:

R® 14 nhém bao vé amino, t6t hon 1a # butoxycacbonyl, 9-
floenylmetoxycacbonyl, alyloxycacbonyl, tricloetoxycacbonyl,
trimetylsilyloxycacbonyl, benzyloxycacbonyl, p- metylbenzenulfonyl, p-

nitrobenzensulfonyl va tert -butyl;
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R 12 nhém bao vé cacboxyl, t6t hon 13 DMB, Bn, Alyl, Pfp, Me, PMB,
MEM va t-Bu; va

M,g, z, R* va R? duogc xéc dinh trong cong thire (II).

Quy trinh bao ché hop chét c¢6 cong thirc (III) cia sdng ché, hodc chét hd
bién, chit ddng phan khong quang hoat, chat triét quang, chét déng phan ddi anh,
chét ddng phan khéng dbi quang ctia chiing, hoic hdn hop cia ching, hosic mubi

dugc dung cia chiing, bao gom cac budc sau day:

0o =J\ R%
Cl/\[r}NI N/E\n/ORb i > R2 N i oRb
0 H 0 (101 lﬁ/\fof ﬂ/ﬁor

(II-C) (I-2)

(11I-4) (I1-3)

(VI) HN. pa

Hop chét c6 cong thie (I - C) phan Gmg v6i hop chét ¢ cong thirc (I1I-1)
¢6 mit kali i6t trong didu kién kiém va gia nhiét d& thu dugc hop chét cé cong
thirc (III-2), trong d6 thudc thir kiém trong diéu kién nay t6t hon 13 kali cacbonat.
Hop chét thu dugc cta cong thire (II1-2) dugc thém vao véi nhém bio vé amino
dé thu dugc hop chét c6 cong thirc (I1I-3). T 12 hop chét c¢6 cong thirc (I1I-3) phan
ing v6i cong thie (II-J) c6 mit cua chat ngung tu @8 thu dugc hop chét c6 cong
thizc (VI), trong d6 thubc thir ngung tu trong diéu kién nay t6t hon 2-(7- a
zabenzotriazol-1-yl)- N, N, N’, N' -tetrametyluroni hexaflo phosphat. Hop chét

thu duoc ctia cong thirc (VI) phai loai bd nhom bao vé trén nhém amin trong didu
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kién axit @& thu duoc hop chét co cong thire (III), trong d6 thudc thir c6 tinh axit
trong didu kién nay tét hon 13 axit trifloaxetic hodc dung dich axit clohydric trong
1,4-dioxan.

Hon nita, khi z khéng bing khong trong hop chét c6 cong thic (III), tiy
chon, mdt bazo yéu dugc thém vao dé thyc hién phan Ung tu do dé thu dugc san
phém trang théi tu do, tic 13 hop chét c6 cong thirc (III).

Chét phan tmg cung cip didu kién kiém bao gdm bazo hitu co va bazo vo
co, trong d6 noéi ring bazo hitu co bao gdbm, nhung khéng giéi han &, pyridin,
piperidin, trietylamin, N,N-disopropyletylamiN,N-butylliti, liti diisopropylamit,
kali axetat, natri tert-butoxit va kali tert-butoxit, trong d6 bazo v6 co bao gdm,
nhung khong gidi han &, natri hydrit, kali photphat, natri cacbonat, kali cacbonat,
xeri cacbonat, natri hydroxit va liti hydroxit.

Chét phan tmg cung cip diéu kién axit bao gbm, nhung khéng gidi han &,
clorua hydro, axit trifloaxetic, axit formic, axit axetic, axit clohydric, axit
sunfuric va axit metansulfonic.

Chét ngung tu duogc chon tir nhém gdm 1 -(3-dimetylaminopropyl)-3-
etylcacbodiimide hydroclorua, N, N’ -xyclohexylcacbodiimit, N, N' -diisopropyl
cacbodiimit, O -enzotriazol- N, N, N’, N’ -tetrametyluroni tetrafloborate, 1-
hydroxybenzotriazol, 1-hydroxy-7- az ab enzotriazol, O -enzotriazol- N, N, N', N’
-tetrametyluron hexaflo phosphat, 2 -(7-azabenzotriazol -1-yl)- N, N, N°, N' -
tetrametylurea hexaflo phosphat, benzotriazol-1-yloxytris (dimetylamino)
phosphonium hexaflo phosphat va benzotriazol - 1- yl -oxytripyrro lidino -
phosphonium hexaflo phosphat, t6t hon 14 2 -(7-azabenzotriazol -1-yl)- N, N, N’,
N' -tetrametyluron hexaflo phosphat.

Dung méi duoc sit dung bao gdm, nhung khéng gidi han &, axit axetic,
metanol, ethanol, toluen, tetrahydrofuran, diclorometan, dimetyl sulfoxit, 1,4-
dioxan, nudc va N,N- dimetylformamit.

0 day:

R® 12 nhém bao vé amino, t6t hon 1a # butoxycacbonyl, 9-

floenylmetoxycacbonyl, alyloxycacbonyl, tricloetoxycacbonyl,
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trimetylsilyloxycacbonyl, benzyloxycacbonyl, p- metylbenzenulfonyl, p-
nitrobenzensulfonyl va tert -butyl;

R® 13 nhém bao vé& cacboxyl, t6t hon 13 DMB, Bn, Alyl, Pfp, Me, PMB,
MEM va t-Bu; va

M,g, z va R? dugc xé4c dinh theo cong thire (III).

Quy trinh bao ché hop chit c6 cong thiic (III-A) ctia sang ché, hoic chét hd
bién, chit dong phan khong quang hoat, chét triét quang, chét déng phan dbi anh,
chét ddng phan khéng dbi quang ctia chung, hodc hdn hop ctia chiing, hosic mubi

dugc dung cua ching, bao gdm céc budc :

01'3)—- |
J\ NH(RB) 7 I R10 o )\
ORP R" R N ORF ——
C'/\n’ /\n/ i N“rf /\H/
( : (1) R R (i 0

(1c) (1-2-1)
]
1 w12 l/\r /\ﬂ/ 1 |/\ﬂ/ ﬁ/\f(
R" R R R2g. O o +
HN. .,
(MI-3-1) (1MI-4-1) (II-7)
® /\T XY /\ (R"),‘©>;t B { )\g i
N N N N N
Ry 10 ST
(1M1-5) (T-A) N

Hop chét c6 cong thic (II - C) phan Gng véi hop chét c6 cong thirc (II-1-
1) v&i su c6 mit cta kali iodua trong diéu kién kiém va gia nhiét dé thu dugc hop
chit c6 cong thire (III-2-1), trong d6 thudc thir kiém trong didu kién nay t6t hon
13 kali cacbonat. Hop chét thu duoc cua cong thirc (III-2-1) dugc thém vao véi
nhém bao vé amino dé thu dugc hop chét cé cong thirc (II1-3-1). T 13 hop chét c6
cdng thire (I11-3-1) phan tng véi cong thire (I1-J) c6 mit ctia chit ngung tu dé thu
duoc hop chét c6 cong thire (I1I-5), trong d6 thudc thir ngung tu trong diéu kién
nay t6t hon 2-(7- a zabenzotriazol-1-yl)- N, N, N’, N' -tetrametyluroni hexaflo
phosphat. Hop chét thu duoc ciia cong thirc (I1I-5) phai loai bd nhém bao vé trén

-34-



34634

nhém amin trong diéu kién axit ¢ thu dugc hop chét c6 cong thic (III-A), trong
d6 thudc thir ¢6 tinh axit trong diéu kién nay t&t hon 13 axit trifloaxetic hoic dung
dich axit clohydrictrong 1,4-dioxan.

Hon nita, khi z khong 13 zero trong hop chét ciia céng thie (III-A), tiy
chon, bazo yéu dugc bd sung dé thuc hién phan tmg tw do dé thu duoc san phém
trang théi tur do, tic 1 hop chét c6 cong thirc (I1I-A).

Chét phan tng cung cip diéu kién kiém bao gbm bazo hitu co va bazo vb
co, trong d6 ndi ring bazo hitu co bao gdm, nhung khéng giéi han &, pyridin,
piperidin, trietylamin, N,N-disopropyletylamiN,N-butylliti, liti diisopropylamit,
kali axetat, natri tert-butoxit va kali tert-butoxit, trong dé bazo v6 co bao gém,
nhung khéng gidi han &, natri hydrit, kali photphat, natri cacbonat, kali cacbonat,
xeri cacbonat, natri hydroxit va liti hydroxit.

Chét phan tng cung cip diéu kién axit bao gbm, nhung khong gi6i han &,
clorua hydro, axit trifloaxetic, axit formic, axit axetic, axit clohydric, axit
sunfuric va axit metansulfonic.

Chat ngung tu dugc chon tir nhém gém 1 -(3-dimetylaminopropyl)-3-
etylcacbodiimide hydroclorua, N, N’ -xyclohexylcacbodiimit, N, N' -diisopropyl
cacbodiimit, O -enzotriazol- N, N, N’, N’ -tetrametyluroni tetrafloborate, 1-
hydroxybenzotriazol, 1-hydroxy-7- az ab enzotriazol, O -enzotriazol- N, N, N', N’
-tetrametyluron hexaflo phosphat, 2 -(7-azabenzotriazol -1-yl)- N, N, N’, N' -
tetrametylurea hexaflo phosphat, benzotriazol-1-yloxytris (dimetylamino)
phosphonium hexaflo phosphat va benzotriazol - 1- yl -oxytripyrro lidino -
phosphonium hexaflo phosphat, tét hon 14 2 -(7-azabenzotriazol -1-yl)- N, N, N,
N’ -tetrametyluron hexaflo phosphat.

Dung mdi dugc sir dung bao gdm, nhung khong giéi han &, axit axetic,
metanol, ethanol, toluen, tetrahydrofuran, diclorometan, dimetyl sulfoxit, 1,4-
dioxan, nudc va N,N- dimetylformamit.

O day:

R* 13 nhém béao vé& amino, tét hon 1a # butoxycacbonyl, 9-

floenylmetoxycacbonyl, alyloxycacbonyl, tricloetoxycacbonyl,
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trimetylsilyloxycacbonyl, benzyloxycacbonyl, p- metylbenzenulfonyl, p-
nitrobenzensulfonyl va tert -butyl;

R® 13 nhém bao vé cacboxyl, tét hon 13 DMB, Bn, Alyl, Pfp, Me, PMB,
MEM va t-Bu; va

R dén RP, M, G va z dugc dinh nghia trong cong thirc (III-A).

Quy trinh bao ché cho hop chit c6 cong thirc (IV-A) ciia sang ché, hoic
chét hd bién, chit dong phan khong quang hoat, chat triét quang, chit dong phan
d6i anh, chit ddng phan khong dbi quang ciia chung, hoic hdn hop ciia ching,

hodc muodi dugc dung cuia ching, bao gdm céc budc :

3

oY T\m@ﬁ(m"’ Rﬂ AT Oxﬂmr % Ao

(MI-1-1)

(1LC) (1II-2-1)

e l
R i oh X . i OH
9 N/\n/ /\n/R ; 12|/\n/ /\n/ NH OR®
R"™ R c

(II1-3-1) (III-4-1) (Iv-1)

(IV-A) NH,

Hop chét ¢6 cong thire (II - C) phan tmg véi hop chit cé cong thie (IT1-1-
1) v6i sy c6 mét cta kali iodua trong diéu kién kiém va gia nhiét dé thu duoc hop
chét ¢6 cong thire (II-2-1), trong d6 thude thir kiém trong diéu kién nay t6t hon
13 kali cacbonat. Hop chét thu dugc cia cong thic (III-2-1) dwgc thém vao véi

nhém bao vé amino dé thu dugc hop chét cé cong thirc (II1-3-1). T 13 hop chat c6
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cong thie (I1I-3-1) phéan tng véi cong thirc (IV-1) khi c6 mét cla chét ngung tu
d8 thu duoc hop chit c6 cong thirc (IV-2), trong d6 thudc thir ngung tu trong didu
kién nay t5t hon 2-(7- a zabenzotriazol-1-yl)- N, N, N’, N' -tetrametyluroni
hexaflo phosphat. T 1 két qua ciia coéng thic (IV-2) 1a déi tuong cia loai bd
nhém bao vé R€ va R® trong diéu kién axit d& thu dugc hop chit co cong thirc
(IV-3). Hop chét thu dugc ciia cong thire (IV-3) tiép tuc bi loai bé khoi nhém bao
vé R* dé thu duoc hop chét c¢6 cong thirc (IV-A), & day 1a thube thir c6 tinh axit
trong diéu kién nay t6t hon 13 axit trifloaxetic hoic dung dich hydrochloric axit
trong 1,4-dioxan.

Hon nita, khi z khong 13 zero trong hop chét cia cong thic (IV-A), tuy
chon, bazo yéu duoc bbd sung dé thuc hién phén Ung tu do dé thu duoc san phém
trang théi tu do, ttrc 13 hop chit c6 cong thic (IV-A).

Chét phan tng cung cip diéu kién kiém bao gdm bazo hitu co va bazo vo
co, trong d6 bazo hitu co bao gdm, nhung khong gii han &, pyridin, piperidin,
trietylamin, &V, N-disopropyletylamiN,N-butylliti, liti diisopropylamit, kali axetat,
natri tert-butoxit va kali tert-butoxit, trong d6 bazo v6 co bao gdm, nhung khong
gigi han &, natri hydrit, kali photphat, natri cacbonat, kali cacbonat, xeri-
cacbonat, natri hydroxit va liti hydroxit.

Chét phan tng cung cip diu kién axit bao gbm, nhung khéng gi6i han &,
clorua hydro, axit trifloaxetic, axit formic, axit axetic, axit clohydric, axit
sunfuric va axit metansulfonic.

Chét ngung tu dugc chon tr nhém gdém 1 -(3-dimetylaminopropyl)-3-
etylcacbodiimide hydroclorua, N, N’ -xyclohexylcacbodiimit, N, N' -diisopropyl
cacbodiimit, O -enzotriazol- N, N, N’, N’ -tetrametyluroni tetrafloborate, 1-
hydroxybenzotriazol, 1-hydroxy-7- az ab enzotriazol, O -enzotriazol- N, N, N', N’
-tetrametyluron hexaflo phosphat, 2 -(7-azabenzotriazol -1-yl)- N, N, N’, N' -
tetrametylurea hexaflo phosphat, benzotriazol-1-yloxytris (dimetylamino)
phosphonium hexaflo phosphat va benzotriazol - 1- yl -oxytripyrro lidino -
phosphonium hexaflo phosphat, t6t hon 13 2 -(7-azabenzotriazol -1-y1)- N, N, N’,
N' -tetrametyluron hexaflo phosphat.
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Dung méi dugc sir dung bao gdm, nhung khong giéi han &, axit axetic,
metanol, ethanol, toluen, tetrahydrofuran, diclorometan, dimetyl sulfoxit, 1,4-
dioxan, nudc va N,N- dimetylformamit.

O day:

R* 13 nhém bao vé& amino, t6t hon 13 # butoxycacbonyl, 9-
floenylmetoxycacbonyl, alyloxycacbonyl, tricloetoxycacbonyl,
trimetylsilyloxycacbonyl, benzyloxycacbonyl, p- metylbenzenulfonyl, p-
nitrobenzensulfonyl va fert -butyl;

R® 14 nhém béo v€ cacboxyl, t6t hon 13 DMB, Bn, Alyl, Pfp, Me, PMB,
MEM va t-Bu;

R® 13 nhém bao vé amino, t6t hon la benzyloxycacbonyl, -
butoxycacbonyl, 9-floenylmetoxycacbonyl, alyloxycacbonyl,
tricloetoxycacbonyl, trimetylsilyloxycacbonyl, p- metylbenzenulfonyl, p-
nitrobenzensulfonyl hodc tert -butyl; va

R' @n R", M va z dugc dinh nghia trong c6ng thirc (IV-A).

Vi du thuwe hién séang ché
Sang ché dugc mo ta chi tiét thém dua trén vi du sau day, nhung céc vi du

nay khong nén dugc coi la han ché pham vi ctia sang che.

Vi du:

Chu tric cua hop chét dugc x4c dinh boi su cong hudng tir hat nhan
(NMR) va/hosc khbi phd (MS). Thay dbi hoa chit NMR(5) duoc dua ra v6i ham
luong 10° (ppm). NMR dugc x4c dinh bdi may BrukeRAVANCE-400. Dung
mdi d& xac dinh 13 do t& ri héa-dimetyl sunfoxit (DMSO- dj), do t& ri héa-
cloform (CDCl;) va do t& ri héa-metanol (CD;OD), va chudn bén trong la
tetrametylsilan (TMS).

MS duoc xac dinh boi may do phd khdi FINQIGAN LCQAd (ESI) (nha
san xuét: Thermo, loai: Finnigan LCQ advantage MAX).
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Phén tich séc ky 16ng hiéu suét cao (HPLC) dugc xac dinh trén LC-10A vp
(Shimadzu) hodc SFC-analytic al (BergeRInstruments Inc.).

Tim silica gel Yantai Huanghai HSGF254 hodc Qingdao GF254 dugc st
dung cho sic ky silica gel 16p moéng (TLC). Kich thuéc ca tdm silica gel dugc
stt dung trong TLC nam trong khoang tir 0,15mm dén 0,2mm, va kich thuéc cua
tdm silica gel dugc st dung trong thanh loc san pham ndm trong khoang tir
0,4mm dén 0,5mm.

TAm silica gel Yantai Huanghai 200 dén 300 duoc st dung nhur vt mang
cho sic ky cot.

Prep StaRSD-1 (Varian Instruments Inc.) hodc SFC-multigram
(BergeRInstruments Inc.) duoc st dung cho sic ky cot chat bao ché khong dbi
anh.

Ty 1€ tc ché kinaza trung binh va gia tri ICsy dugc xac dinh boi
NovoStaRELISA (BMG Co., btc).

Nguyén liéu dugc biét dén ciia sang ché c6 thé dugc bao ché bang phuong
phap téng hop thudng duoc biét dén trong linh vuc , hodc ¢6 thé duoc mua tir
ABCRGmbH & Co KG, Acros Organ NIC, Aldrich Chemic al Inc., Accela
ChemBio Inc., hoac Dari Chemic al Inc., v.v..

Trir khi c6 quy dinh khac, cac phan tmg dugc thyc hién dudi khi quyén
nito hodc khi argon.

Thuat ngit "khi quyén nito" hoic “khi argon” c¢é nghia 14 binh phan tng
duoc trang bi qua cau khi nito hodc argon 1L.

Thuat ngit "khi quyén hydro" c6 nghia 13 binh phan tmg dugc trang bi
boéng khi hydro 1L.

Phan Ung hydro héa ap luc dugc thuc hién véi cdng cu hydro R3916EKX
ParR va méy phét dién hydro- 500 QL hodc cong cu hydro hoa HC2-SS.

Trong phéan ing hydro hda, hé phan tmg thuong dugce hit bui va chira day
hydro, va hoat ddng trén duoc ldp lai ba lan.

CEM Discovery-S 908.860 - 10 phan ing vi séng dugc st dung trong phan

ung vi song.
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Trir khi c6 quy dinh khéc, dung dich d& cép dén dung dich nudc.

Trtr khi c6 quy dinh khac, nhiét d6 phan Uing trong céc phan Ung dé cap
dén nhiét d6 phong, ndm trong khoang tir 20°C dén 30°C.

Qua4 trinh phén tmg dugc theo ddi béi sic ky 16p méng (TLC), va hé phat
trién dung méi bao gdm: A: diclometan va hé metanol, B: n -hexan va hé etyl
axetat, C: hé petroleum ete va hé axetat etyl, D: axéton. Ty 1€ thé tich dung méi
c6 thé duge didu chinh theo dd phén cuc ciia hop chét.

Ha rira giai dé loc cac hop chét bang sic ky cot va sic ky 16p mong bao
gém: A: diclometan va hé metanol, B: » -hexan va etyl axetat hé, C: diclometan
va hé axéton. Ty 1€ thé tich dung moéi co thé dugc diéu chinh theo do phén cuc
cua hop chét, va d6i khi mét it thude thir kiém nhu trietylamin hodc thudc thit c6
tinh axit nhu axit axetic c6 thé duoc thém.

Dung cu séc ky 1dng 4p suét cao dugc st dung trong séc ky 1ong hiéu suét
cao trong vi du la Gilson-281, cot sic ky 13 Shim-pack PREP-ODS cta
Shimadzu, pha d6ng duoc sir dung 1a hé dém trifloaxetic axit, titc 1a nudc (chua
0,05%) trifloaxetat)-axétonnitril.

MB0i trong s céc hop chit du6i dang mudi trifloaxetat trong céc vi du c6
th8 thu dwoc trong trang thai ty do theo phwong phép chung sau day: mubi
trifloaxetat dugc hoa tan trong dung moéi thich hgp (vi du, metanol, ethanol,
tetrahydrofuran, axéton, v.v.), v bazo yéu duoc thém vao (nhu natri bi cacbonat,
natri cacbonat, kali cacbonat, v.v.) dé diéu chinh d pH thanh trung lap, hdn hop

dugc c6 déc dudi ép sut gidm va phﬁn du dugc tinh ché dé c6 trang thai tu do.

Vidu 1:

4-amino-1 -((6 R, 9 R, 12R)-12-(4-aminobutyl)-6-benzyl-9-isobutyl-
4,7,10-trioxo-1-(1-phenylxyclopropyl)-  2,5,8,11-tetraazatridecan-13-oyl)  axit
piperidin-4-cacboxylic 1

1A A
NN YUY _
o] (0] OH
NH,
1 NH,
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4-benzyl 1-tert-butyl 4 -((((benzyloxy) cacbonyl) amino) piperidin-1,4-dic
acboxylat 1b;

4 -((((benzyloxy) cacbonyl) amino)-1-(tert-butoxycacbonyl) piperidin-4-
cacboxylic axit 1a (1,2g, 0,0032 mol, dwgc bio ché boi phuong phap trong
“Bioorganic Medicinal Chemistry Letters, 2007, 7(9), 2448-2451"), benzyl

bromua (0,65g, 0,0038mol) va xé ri cacbonat (2,1g, 0,0064mol) duoc hoa tan

trong 20mL N,N- d imetylformamit va duoc khudy trong 12 gio' & nhiét d6 phong.
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Dung dich phan tmg dugc dd vao nudc va chiét bang etyl axetat (30mL x 3). Pha
hitu co duge két hop, séy khé qua natri sulfat khan va dugc loc. Dich loc dugce c6
dic trong didu kién giam 4p suét, va phan con lai két qua dugc tinh ché bang sic
ky 16p mong véi hé rira giai B d& thu duoc hop chét 1b (800mg, hidu suét: 53%).
Budce 2:

Benzyl 4 -(((benzyloxy) cacbonyl) amino) piperidin-4-cacboxylat
hydroclorua 1¢

1b (800mg, 1,71mmol) dugc hoa tan trong 2mL diclorometan va 2ml dung
dich 4M axit hydrochloric trong 1,4-dioxan dugc bd sung. Sau khi khudy trong 4
gio ¢ nhiét d¢ phong, dung dich phan tng dugc c6 dic dudi ap sudt giam dé thu
duoc hop chét thé 1c (800mg), dugc st dung truc tiép trong budc tiép theo ma
khéng cén tinh ché.
Buéece 3

(R)-benzyl 1-(2-((((9 H- floen -9-yl) metoxy) cacbonyl) amino)-6-((tert-
butoxycacbonyl) amino) hexanoyl)-4 -(((benzyloxy) cacbonyl) amino) piperidin-
4-cacboxylat 1e

Hop chét thé 1c (800mg, 1,97mmol) va (R)-2 -((((H H -floen-9- yl)
metoxy) cacbonyl) amino)-6 -((tert-butoxycacbonyl) amino) hexanoic axit 1d
(926mg, 1,97mmol, dugc bao ché boi phuong phép da biét dugc bde 16 trong
“ChemMedChem, 2015, 10 (7), 1232-1239”) dugc hoa tan trong 20mL N,N- d
imetylformamit. 2 -(7- a zabenzotriazol-1-yl)- N, N, N’, N' -tetrametyluroni
hexaflo phosphat (1,12g, 3,0mmol) va N N-diisopropyletylamin (0,7mL,
3,94mmol) dugc thém vao. Sau khi khudy trong 12 gio ¢ nhiét d6 phong, dung
dich phan tmg duoc d6 vao dung dich axit citric 2N va chiét bang etyl axetat
(30mL x 3). Pha hitu co dugc két hop, rira bang dung dich natri bicacbonat bo
hoa, sy kho trén natri sulfat khan va loc. Dich loc dugc cb dic duéi ap sut giam
dé thu duoc hop chit tho 1e (1,6g), duoc sir dung truc tip trong budc tiép theo
ma khéng can tinh ché.

Budc 4:
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(R)-benzyl 1-(2-amino-6 -((tert-butoxycacbonyl) amino) hexanoyl)-4 -
((benzyloxy) cacbonyl) amino) piperidin-4-cacboxylat 1f

Hop chét tho 1e (1,6g, 0,002mol) dwoc hoa tan trong 10mL diclorometan,
sau d6 thém 10mL piperidin. Sau khi khudy trong 2 gio & nhiét d6 phong, dung
dich phan tmg dugc c6 dic dudi 4p sudt giam. Luwong du duge tinh ché bang sic
ky 16p méng véi hé rira giai A dé thu dugc hop chit 1f (900mg, hidu suit: 77%).
Budc 5:

(R)-benzyl 2 -((R)-2-(2-cloaxetamido)-3-phenylpropionamido)-4-
metylpentanoat 1i

(R)-benzyl 2 -((R)-2-amino-3-phenylpropanamido)-4-metylpentanoat 1g
(500mg, 1,36mmol, dugc didu ché bing phuong phip duoc bdc 16 trong
“US20110212882A1”) va trietylamin (275mg, 2,72mmol) dugc hoa tan trong
10mL diclorometan, va sau dé cloroacetyl clorua (230mg, 2mmol) dugc thém
vao timg giot. Sau khi khudy trong 12 gitr & nhiét d6 phong, dung dich phan tng
duoc db vao nude va duge rira bang dung dich amoni clorua bdo hoa. Pha hitu co
dugc sdy khod qua natri sulfat khan, va loc. Dich loc dugc c6 dic duéi ap suét
giam & thu duoc san phdm thé 1i (500mg), duge sir dung truc tiép trong budc
tiép theo ma khong cén tinh ché.
Budc 6:

(R)-enzyl 4-metyl-2 -((R)-3-phenyl-2-(2-((((1-phenylxyclopropyl)
metyl)amino)axetamido)propanamido)pentanoat 1k

Hop chét thé 1i (150mg, 0,33mmol) va (1-phenylxyclopropyl) metanamin
hydroclorua 1j (74mg, 0,4mmol, dugc bao ché bing phuong phap duoc bdc 16
trong “Journal of American Chemical Society, 2015, 137(5), 2042- 2046”) duoc
hoa tan trong 10mL N, N-dimetylformamit, va sau d6 kali i bt (110mg, 0,67mmol)
va kali cacbonat (139mg, Immol) dugc thém. Dung dich phan img dugc gia nhiét
lén dén 60°C va khudy trong 5 gid, sau d6 dwoc cb dic dudi ap suét thip. Phan
du duoc thém vao nude va duogce chiét bang diclorometan (30mL x 3). Pha hitu co

duoc két hop, séy kho trén natri sulfat khan va loc. Dich loc duogc c6 dic dudi ap
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sudt giam dé thu dwoc hop chét thd 1k (187mg), dugc st dung truc tiép trong
budc tiép theo ma khong cén tinh ché.
Budce 7:

(9R, 12R)- benzyl 9-benzyl-12-isobutyl-2,2-dimetyl-4,7,10-trioxo-5 -((1-
phenylxyclopropyl) metyl)-3-oxa-5,8, 11-triazatridecan-13-oat 11

Hop chét thé 1k (187mg, 0,337mmol) dugc hoa tan trong diclorometan,
sau d6 di-tert-butyl dicacbonat (147mg, 0,67mmol) va N,N-diisopropyletylamin
(130mg, 1,0lmmol) dugc thém vao. Sau khi khudy trong 12 gid & nhiét do
phong, dung dich phan tmg dugc ¢ dic dudi 4p suit giam. phan du dugc tinh
ché bang sic ky cot silica gel v6i hé rira giai A dé thu duge hop chit 11 (100mg,
hiéu suét: 45,5%).

Budc 8:

(R, 12R)-9-benzyl-12-isobutyl-2,2-dimetyl-4,7,10-trioxo-5 -((1-
phenylxyclopropyl) metyl)-3-oxa-5,8,1 1-triazatridecan-13-oic axit 1m

11 (100mg, 0,152mmol) dugc hoa tan trong 10mL etanol, sau d6 dugc
thém vao paladi-cacbon (100mg, lwong xuc tac). Sau khi hoan thanh viéc bb
sung, hé phan tng dugc tiy bang hydro ba lan va khudy trong 5 gid' & nhiét do
phong. Dung dich phan Umg duoc loc qua xelit, va dich loc dugc cd dic trong
didu kién giam 4p sudt dé thu dugc hop chét thé 1m (86mg), duge st dung truc
tiép trong budc tiép theo ma khong cén tinh ché.

Budce 9:

Benzyl 1 -((9R, 12R, 15R)-9-benzyl-15-(4 -((tert-butoxycacbonyl) amino)
butyl)-12- isobutyl-2,2-dimetyl-4,7,10, 13-tetraoxo-5 -((1-phenylxyclopropyl)
metyl)-3-oxa-5,8,11,14-tetraazahexadecan-16-oyl)-4 -(((benzyloxy) cacbonyl)
amino) piperidin-4- cacboxylat 1n.

Hop chét thé 1m (86mg, 0,152mmol), 1f (91mg, 0,152mmol) va 2 -(7-
azabenzotriazol-1-yl)- N, N, N’N’ hexaflophotphat -tetrametyluroni (115mg,
0,3mmol) duoc hoa tan trong 10mL N, N-imetylformamit. Sau khi khudy trong 5

gi0 & nhiét d6 phong, dung dich phan ing dugc c6 dic dudi ap sudt giam. Phan
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du thu duoc duoc tinh ché bang phép sic ky cot silica gel v6i hé rira giai A dé thu
duoc hop chit 1n (100mg, hidu suét: 57,5%).

Budce 10:
4-amino-1 -((9R, 12R, 15R)-9-benzyl-15-(4 -((tert-butoxycacbonyl)
amino) butyl)-12-isobutyl-2,2-dimetyl-4, 7,10,13-tetraoxo-5 -((1-

phenylxyclopropyl) metyl)-3-oxa-5,8,11,14-tetraazahexadecan-16-oyl) piperidin-
4-cacboxylic axit 1o.

In (100mg, 0,087mmol) dugc hoa tan trong 10mL etanol, sau d6 dugc
thém vao paladi-cacbon (100mg, lugng xuc tic). Sau khi hoan thanh viéc bd
sung, hé phan tmg duoc tdy bang hydro ba 1an va khudy trong 12 gio & nhiét do
phong. Dung dich phan Umg dugc loc qua xelit, va dich loc dugc c6 dic dudi ap
suét giam dé thu duoc hop chét thé 1o (80mg), duoc sir dung truc tiép trong budc
tiép theo ma khong thanh loc.

Budc 11:

4-amino-1 -((6 R, 9 R, 12R)-12 -(4 - aminobutyl)-6-benzyl-9-isobutyl-
4,7,10-trioxo-1-(1-phenylxyclopropyl)- 2,5,8,11-tetraazatridecan-13-oyl)
piperidin-4-cacboxylic axit trifloaxetat 1p

Hop chét thé 1o (80mg, 0,087mmol) duoc hoa tan trong 10mL diclometan,
sau d6 2mL dung dich axit trifloaxetic dwoc bd sung. Sau khi khudy trong 5 gid &
nhiét d6 phong, dung dich phan tmg duoc c¢b dic dudi ap sut giam. Phan du thu
duoc duge tinh ché bang sic ky léng hiéu suét cao dé thu dugc hop chét 1p
(10mg, hiéu suét: 15,9%).

MS m/z (ESI): 720,4 [M + 1]

'H NMR(400 MHz, CD; OD) § 8,47-8,40 (m, 2H), 7,42-7,27 (m, 11H),
4.84-4.81 (m, 1H), 4.70-4.67 (m, 1H), 4,40- 4,38 (m, 1H), 4,25-4,10 (m, 1H),
3,95-3,85 (m, 2H), 3,78-3,70 (m, 2H), 3,61-3,52 (m, 1H), 3,5-3,41 (m, 1H), 3,25-
3,10 (m, 3H), 3,10-2,95 (m, 2H), 2,95-2,89 (m, 2H), 2,89-2,75 (m, 2H), 2,31-2,24
(m, 2H), 1,95-1,45 (m, 13H), 1,1-0,9 (m, 6H), 0,9-0,86 (m, 4H).

Budc 12:
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4-amino-1 -((6 R, 9 R, 12R)-12-(4-aminobutyl)-6-benzyl-9-isobutyl-
4,7,10-trioxo-1-(1-phenylxyclopropyl)-  2,5,8,11-tetraazatridecan-13-oyl)  axit
piperidin-4-cacboxylic 1.

1p (10mg, 0,012mmol) dugc hoa tan trong 1mL dung dich hdén hop
diclometan va metanol (V/V = 10: 1), sau d6 dung dich natri cacbonat bdo hoa
duoc bd sung ting giot d& didu chinh d6 pH khoang 7. Dung dich phan tng dugc
khudy trong 30 phit & nhiét d6 phong va phan con lai dugc d8& dtmg va tach. Pha
hitu co dugc thu gom, séy kho qua magie sulfat khan va loc. Dich loc dugc c6

dac dudi 4p suét giam dé thu dugc hop chét 1 (8,6mg, hidu suat: 100%).

MS m/z (ESI): 720,4 [M + 1]
Vidu2:

4-amino-1 -((2R, SR, 8R, 14 S§)-2-(4-aminobutyl)-8-benzyl-5-isobutyl-
4,7,10-trioxo-14-phenyl-3,6,9,12-tetraazapentadecan-1-oyl)  axit piperidin-4-

cacboxylic 2
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Bude 1:

(R)- benzyl 4-metyl-2 -((R)-3-phenyl-2-(2-(((S)-2-
phenylpropyl)amino)axetamido)propanamido)pentanoat 2b.

1i (500mg, 1,12mmol) va (S)-2-phenylpropan-1-amin 2a (228mg,
1,68mmol, dugc didu ché bing phuong phap da biét duoc cong bd trong
“Advanced Synthesis & Catalysis, 2015, 357(18), 3875-3879”) dugc hoa tan
trong 10mL N,N-imetylformamit, sau d6 kali iodua (372mg, 2,24mmol) va kali
cacbonat (309mg, 2,24mmol) dugc thém vao. Dung dich phan Umg dugc gia nhiét
16n dén 60°C va dugc khudy trong thoi gian 12 gid. Dung dich phan tmg dugc
lam ngudi dén nhiét do phong, dugc thém vao nudc va dugc chiét béng metan
diclo (30mL x 3). Pha hitu co duoc két hop, sdy kho trén natri sulfat khan va loc.
Dich loc dugc c¢d dic dudi 4p sudt giam dé thu dugc hop chét thé 2b (600mg),
duoc st dung tryuc tiép trong budce tiép theo ma khong can tinh ché.
Budc 2:
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(9R, 12R)- benzyl 9-benzyl-12-isobutyl-2,2-dimetyl-4,7,10-trioxo-5 -((S)-
2- phenylpropyl)-3-oxa-5,8,11-triazatridecan-13-oat 2¢.

Hop chét thé 2b (600mg, 1,Immol) dugc hoa tan trong 10mL
diclorometan, sau d6 di-tert-butyl dicacbonat (360mg, 1,65mmol) va trietylamin
(222mg, 2,2mmol) dugc thém vao. Sau khi khudy trong 12 gid, dung dich phan
g duoc ¢b dic dudi 4p sudt giam. Phén du thu dugc dugc tinh ché bang phép
séc ky 16p méng v6i hé rira giai A dé thu dugc hop chit 2Cc (380mg, hiéu suét:
54%).

Budc 3:

(9R,  12R)-9-benzyl-12-isobutyl-2,2-dimetyl-4,7,10-trioxo-5  -((S)-2-
phenylpropyl)-3-oxa-5,8,11-triazatridecan-13-oic axit 2d.

2¢ (380mg, 0,59mmol) dugc hoa tan trong 15mL metanol, sau d6 dugc
thém vao paladi-cacbon (40mg, lugng xuc tac). Sau khi hoan thanh viéc b sung,
hé phan tmg duoc tiy bang hydro ba 1an va khudy & nhiét d6 phong trong 12 gid.
Dung dich phan tng dugc loc qua xelit, va dich loc duge c6 dic dudi ap suft
giam dé thu dwoc hop chét thd thé 2d (300mg), duge sit dung truc tiép trong
budc tiép theo ma khong cén tinh ché.

Budce 4:

Benzyl 1 -((9R, 12R, 15R)-9-benzyl-15-(4 -((tert-butoxycacbonyl) amino)
butyl)-12- isobutyl-2,2-dimetyl-4,7,10,13-tetraoxo-5  -((S)-2-phenylpropyl)-3-
oxa-5,8,11,14-tetraazahexadecan-16-oyl)-4 -(((benzyloxy) cacbonyl) amino)
piperidin-4-cacboxylat 2e.

Hop chét thé 2d (300mg, 0,54mmol), 1f (356mg, 0,6mmol), 2 -(7-
azabenzotriazol-1-yl)- N, N, N°, N' -tetrametyluroni hexaflo phosphat (308mg),
0,81mmol) va N,N-diisopropyletylamin (104mg, 0,81mmol) dugc hoa tan trong
10mL N, N-imetylformamit. Sau khi khudy trong 1,5 gi& & nhiét d6 phong, dung
dich phan ung dugc cd ddc dudi ap suét giam. Phén du thu dugc duge tinh ché
bang phép séc ky 16p mong vai hé rira giai A dé thu dugce hop chit 2e (500mg,
hiéu suét: 81,8%).

Budc 5:
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4-amino-1 -((9R, 12R, 15R)-9-benzyl-15-(4 -((tert-butoxycacbonyl)
amino) butyl)-12-isobutyl-2,2-dimetyl-4, 7,10,13-tetraoxo-5 -((S)-2-
phenylpropyl)-3-oxa-5,8,11,14-tetraazahexadecan-16-oyl) ~ axit  piperidin-4-
cacboxylic 2f.

2e (500mg, 0,44mmol) dugc hoa tan trong 10mL metanol, sau dé dugc
thém vao paladi-cacbon (50mg, lugng xuc tac). Sau khi hoan thanh viéc b sung,
hé phan tmg dugc tiy bing hydro ba 14n va khudy trong 12 gid & nhiét d6 phong.
Dung dich phan tmg duoc loc qua xelit, va dich loc dugc c¢6 ddc dudi ap suét
giam dé thu duoc hop chét thé 2f (400mg), dugc st dung truc tiép trong budc

tiép theo ma khong cén tinh ché.

Budc 6:
4-amino-1 -((2R, 5R, 8R, 14 S)-2-(4 - aminobutyl)-8-benzyl-5-isobutyl-
4,7,10-trioxo-14-phenyl-3,6,9,12-tetraazapentadecan-1-oyl) piperidin-4-

cacboxylic axit trifloaxetat 2g.

Hop chit thé 2f (400mg, 0,44mmol) dugc hoa tan trong SmL
diclorometan, sau d6 2mL axit clohydric 4M trong 1,4-dioxan dugc thém vao.
Sau khi khudy trong 2 gid & nhiét do phong, dung dich phan tmg dugc co dic
dudi 4p suét giam. Phin du duoc tinh ché bing sic ky 16ng hiéu ning cao dé thu
duoc hop chét 2g (150mg, hiéu suét: 48%).

MS m/z (ESI): 708,6 [M + 1]

'H NMR(400 MHz, CD; OD) § 7,40-7.17 (m, 11H), 4.89-4.82 (m, 1H),
4.79-4.74 (m, 1H), 4,40-4,39 (m, 1H), 4,22- 4,15 (m, 1H), 4,01-3,95 (m, 1H),
3,85-3,60 (m, 5H), 3,49-3,36 (m, 1H), 3,21-3,09 (m, 5H), 2,96-2,92 (m, 4H),
2,27-2,25 (m, 3H), 1,83-1,45 (m, 14H), 1,34-1,33 (m, 3H), 1,01-0,92 (m, 6H).
Budéce 7:

4-amino-1 -((2R, 5R, 8R, 14 S)-2-(4-aminobutyl)-8-benzyl-5-isobutyl-
4,7,10-trioxo-14-phenyl-3,6,9,12-tetraazapentadecan-1-oyl) ~ axit  piperidin-4-
cacboxylic 2.

2g (150mg, 0,182mmol) dugc hoa tan trong 1mL dung dich hdén hop

diclorometan va metanol (V/V = 10: 1), sau d6 dung dich nuéc natri cacbonat
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bdo hoa dugc thém vao dé diéu chinh pH dén khoang 7. Dung dich phan ung
dugc khudy trong 30 phut & nhiét @6 phong va dé lai @& dtmg va duoc tach. Pha
hitu co dugc thu gom, séy kho trén magie sunfate khan, va loc. Dich loc dugc c6
dac dudi 4p suét giam dé thu dugc hop chét 2 (129mg, hiéu suét: 100%).
MS m/z (ESI): 708,6 [M + 1]
Vidu3:

4-amino-1 -((2R, 5R, 8R)-2-(4-aminobutyl)-8-benzyl-5-isobutyl-14-metyl-
4,7,10-trioxo -14- phenyl-3,6,9,12-tetraazapentadecan-1-oyl) piperidin -4-

cacboxylic axit 3
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Budce 1:

(O9R, 12R)- benzyl 9-benzyl-12-isobutyl-2,2-dimetyl-5-(2-metyl-2-
phenylpropyl)-4,7,10-trioxo-3-oxa-5,8,11-triazatridecan-13-oat 3b.

Hop chét thé 1i (130mg, 0,293mmol) va 2-metyl-2-phenylpropan-1-amin
3a (130mg, 0,878mmol, dugc diéu ché bing phuong phép trong
“W02007030582”) dugc hoa tan trong 2mL N, N-imetylformamit, sau dé kali i 6t
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(73mg, 0,44mmol) va kali cacbonat (121mg, 0,878mmol) dugc thém vao. Dung
dich phan tmg dugc gia nhiét 1én dén 80°C va khudy trong thoi gian 12 gid. Dung
dich phan tmg dugc 1dm lanh dn nhiét d6 phong, sau d6 thém 1mL
tetrahydrofuran va ImL nudc. Sau khi khudy déu, dicacbonat di-tert-butyl (96mg,
0,439mmol) dugc thém vao. Dung dich phan Gmg dugce khudy & nhiét d6 phong
trong 2 gidy, sau d6 dugc c6 dic dudi ap sudt thip. Phan du dugc thém vao bing
nuée va duoc chiét bing etyl axetat (30mL % 3). Pha hitu co dugc két hop, rira
bing dung dich natri clorua bio hoa, sy khé trén natri sulfat khan va loc. Dich
loc dugc ¢b dic lai duéi 4p sudt giam. Phan du duoc tinh ché bang phép séc ky
16p mong vé6i hé rira giai B dé thu dwoc hop chit 3b (110mg, hidu suét: 57%).
Budce 2:

(O9R, 12R)-9-benzyl-12-isobutyl-2,2-dimetyl-5-(2-metyl-2-phenylpropyl)-
4,7,10-trioxo-3-o0xa-5,8,11-triazatridecan-13-oic axit 3c.

3b (110mg, 0,162mmol) dugc hoa tan trong metanol, sau d6 dugc thém
vao paladi-cacbon (20mg, lwong xuc tac). Sau khi hoan thanh viéc bd sung, hé
phan tng dugc thanh loc bing hydro ba 1an, gia nhiét dén 30°C va khudy trong
12 gid. Dung dich phan g dugc loc qua xelit, va dich loc dugc c6 dac dudi ap
sudt giam dé thu dugc hop chét thé thd 3¢ (74mg), duge sir dung tryuc tiép trong
budc tiép theo ma khong can tinh ché.

Buéec 3:

Metyl 1 -((9R, 12R, 15R)-9-benzyl-15-(4 -((tert-butoxycacbonyl) amino)
butyl)-12 - isobutyl-2,2-dimetyl-5-(2- metyl-2-phenylpropyl)-4,7,10,13-tetraoxo-
3-oxa-5,8,11,14-tetraazahexadecan-16-oyl)-4  -((tert-butoxycacbonyl) amino)
piperidin-4- cacboxylat 3e.

Hop chit thé 3¢ (74mg, 0,13mmol), (R)-metyl 1 (2-amino-6 -((tert-
butoxycacbonyl) amino) hexanoyl)-4 -((tert-butoxycacbonyl) amino) piperidin-4
-cacboxylat 3d (70mg, 0,143mmol, dugc diéu ché bang phuong phép duoc boc 16
trong “JP5807140B1”), 2-(7-azabenzotriazol-1-yl)- N, N, N’, N' -tetrametyluroni
hexaflo phosphat (74mg, 0,195mmol) va N, N-diisopropyletylamin (50mg,
0,39mmol) dugc hoa tan trong 2mL cta N,N-dimetylformamit, va khudy & 0°C
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trong 2 gio. Dung dich phan tng dugc c6 dic dudi ap suat giam. Phan du thu
duogc duge thém vao bang nudc va dugc chiét bang etyl axetat (30mL x 3). Pha
hitu co duge két hop, rira bing dung dich natri clorua bio hoa, sdy kho trén natri
sulfat khan va loc. Dich loc dugc c6 ddc dudi ap suat giam dé thu dugc hop chét
thd 3e (134mg), duoc st dung truc tiép trong budc tiép theo ma khéng can tinh
ché.

Budc 4:

4-amino-1 -((2R, SR, 8R)-2-(4-aminobutyl)-8-benzyl-5-isobutyl-14-metyl-
4,7,10-trioxo-14-phenyl-3,6,9,12-tetraazapentadecan-1-oyl) ~ axit piperidin-4-
cacboxylic trifloaxetat 3f.

Hop chét thé 3e (134mg, 0,13mmol) dugc hoa tan trong 2mL dung mdi
hdn hop tetrahydrofuran va metanol (V/V = 3: 1), sau d6 0,65mL 1M liti hydroxit
duoc bd sung. Sau khi khudy trong 2 gid & nhiét @ phong, dung dich phan tmg
duoc ¢d dic dudi 4p suét giam. Phan du duoc tinh ché bing sic ky long hiéu
ning cao dé thu dwoc hop chét 3f (40mg, hidu suét: 30%).

MS m/z (ESI): 722,6 [M + 1]

'H NMR (400 MHz, CD; OD) & 7,90-7,759 (m, 2H), 7,45-7,15 (m, 10H),
4,80-4,71 (m, 1H), 4,45-4,37 (m, 1H), 4.17- 4,10 (m, 1H), 4,02-3,85 (m, 2H),
3,80-3,72 (m, 3H), 3,65-3,50 m, 1H), 3,48-3,40 (m, 1H), 3,25-3,15 (m, 3H), 3,05-
2,80 (m, 5H), 2,38-2,20 (m, 3H), 2,02-1,40 (m, 20H), 1,05- 0,92 (m, 6H).

Budec 5:

4-amino-1 -((2R, 5R, 8R)-2-(4-aminobutyl)-8-benzyl-5-isobutyl-14-metyl-
4,7,10-trioxo-14-phenyl-3,6,9,12-tetraazapentadecan-1-oyl) ~ axit piperidin-4-
cacboxylic 3.

3f (40mg, 0,048mmol) dugc hoa tan trong ImL dung dich diclorometan va
metanol (V/V = 10: 1). Dung dich natri cacbonat béo hoa dugc thém vao dé diéu
chinh pH dn khoang 7. Dung dich phan tng dugc khudy trong 30 phit & nhiét
d6 phong va duoc dé ding va tach. Pha hitu co duge thu gom, sdy khé qua sulfat
magié khan va dugc loc. Dich loc dugc c6 ddc dudi ap sudt giam dé thu dugc hop

chét 3 (34,6mg, hiéu sudt: 100%).
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MS m/z (ESI): 722,6 [M + 1]
Vidu 4:

Axit 4-amino-1 -((2R, 5R, 8R, 14R)-2-(4-aminobutyl)-8-benzyl-5-isobutyl-
15-metyl-4,7,10-trioxo-14-phenyl-3,6,9,12-tetraazahexadecan-1-oyl) piperidin-4-

cacboxylic 4.
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Buée 1:
(R)-benzyl-4-metyl-2-((R)-2-(2-(((R)-3-metyl-2-phenylbutyl)amino)

axetamido)-3-phenylpropanamido) pentanoat 4b.
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Hop chét thé 1i (1g, 2,45mmol) va (R)-3-metyl-2-phenylbutan-1-amin 4a
(500mg, 3mmol, dugc didu ché bang phuong phip dugc bdc 16 trong
“Tetrahedron:Asymmetry, 2003, 14(16), 2401-2406”) dugc hoa tan trong 10mL
N,N-dimetylformamit, sau d6 kali i 6t (1g, 6mmol) va kali cacbonat (1,3g,
9,2mmol) dugc thém vao. Dung dich phan ung dugc gia nhiét 1€n dén 60°C va
khudy trong 12 gid, sau d6 cb dic dudi ap suét thap. Phan du dugc thém vao véi
nuée va chiét bang diclorometan (30mL x 3). Pha hitu co dugc két hop, siy kho
trén natri sulfat khan va loc. Dich loc dugc c6 dédc dudi ép suét giam dé thu dugc
hop chét tho 4b (500mg), dugc sir dung truc tiép trong bude tiép theo ma khong
can tinh ché.

Budc 2:

(O9R, 12R)-benzyl 9-benzyl-12-isobutyl-2,2-dimetyl-5-((R)-3-metyl-2-
phenylbutyl)-4,7,10-trioxo-3-o0xa-5,8,11-triazatridecan-13-oat 4c.

Hop chét thé 4b (500mg, 0,875mmol) dugc hoa tan trong diclorometan,
sau d6 di-tert-butyl dicacbonat (380mg, 1,75mmol) va N,N-diisopropyletylamin
(340mg, 2,62mmol) dugc thém vao. Sau khi khudy trong 12 gid & nhiét do
phong, dung dich phan tng dugc cd ddc dudi ap sudt giam. Phan du dugc tinh
ché bing sic ky cot silica gel véi hé rira giai A dé thu dugc hop chét 4¢ (300mg,
hiéu suét: 51,1%).

Budce 3:

Axit  (9R, 12R)-9-benzyl-12-isobutyl-2,2-dimetyl-5-((R)-3-metyl-2-
phenylbutyl)-4,7,10-trioxo-3-oxa- 5,8,11-triazatridecan-13-oic 4d.

4¢ (300mg, 0,447mmol) dugc hoa tan trong 10mL etanol, sau d6 dugc
thém vao paladi-cacbon (100mg, Iuwgng xuc tdc). Sau khi hoan thanh viéc b
sung, hé phan tng duoc tiy bang hydro ba lan va khudy trong 12 gio & nhiét do
phong. Dung dich phan tmg dugc loc qua xelit, va dich loc dugc c6 dic dudi ap
suét giam dé thu duoc hop chit tho tho 4d (260mg), dwoc st dung truc tiép trong
bude tiép theo ma khong cén tinh ché.

Budc 4:
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Benzyl 1 -((9R, 12R, 15R)-9-benzyl-15-(4 -((tert-butoxycacbonyl) amino)
butyl)-12-isobutyl-2,2-dimetyl-5-((R)-3-metyl-2-phenylbutyl)-4,7,10,13-tetraoxo-
3-oxa-5,8,11,14-tetraazahexadecan-16-oyl)-4-(((benzyloxy) cacbonyl) amino)
piperidin-4-cacboxylat 4e.

Hop chit thé 4d (260mg, 0,447mmol), 1f (270mg, 0,447mmol), 2 -(7-
azabenzotriazol-1-yl)- N, N, N’, N' -tetrametyluroni hexaflo phosphat (500mg),
1,34mmol) va 3mL trietylamin dugc hoa tan trong 10mL N,N-imetylformit. Sau
khi khudy trong 2 gi® & nhiét d6 phong, dung dich phéan tmg dugc ¢ dac dudi ap
sut giam. Phan du thu dugc dugce tinh ché bang phép séc ky 16p méng véi hé rira
giai A d& thu dugc hop chit 4e (100mg, hidu suét: 19,2%).

Buéec 5:

Axit 4-amino-1-((9R, 12R, 15R)-9-benzyl-15-(4-((tert-butoxycacbonyl)
amino) butyl)-12-isobutyl-2,2-dimetyl-5-((R)-3-metyl-2-phenylbutyl)-4,7,10,13-
tetraoxo-3-oxa-5,8,11,14-tetraazahexadecan-16-oyl) piperidin-4-cacboxylic 4f .

4e (100mg, 0,086mmol) dugc hoa tan trong 20mL etanol, dugc thém vao
paladi-cacbon (100mg, lugng xuc tac). Sau khi hoan thanh viéc bb sung, hé phan
tng duoc tdy bang hydro ba 14n va khudy trong 12 gid & nhiét d6 phong. Dung
dich phan tmg duoc loc qua xelit, va dich loc dugc c6 didc dudi ap sudt giam dé
thu duoc hop chat tho thd 4f (81mg), dugc st dung tryc tiép trong budc tiép theo
ma khéng can tinh ché.

Budce 6:

Trifloaxetat cua axit 4-amino-1 -((2R, 5R, 8R, 14R)-2-(4-aminobutyl)-8-
benzyl-5-isobutyl-15-metyl-4,7,10-trioxo-14 -phenyl-3,6,9,12-tetraazahexadecan-
1-oyl) piperidin-4-cacboxylic 4g.

Hop chit thé 4f (81mg, 0,086mmol) dugc hoa tan trong 10mL
diclorometan, sau d6 thém 3mL axit trifloaxetic. Sau khi khudy trong 2 gid &
nhiét d6 phong, dung dich phan ing dugc cd dic dudi ap sut giam. Phan du thu
duoc duoc tinh ché bing sic ky long hidu ning cao d8 thu dugc hop chit 4g
(8mg, hiéu suét: 12,7%).

MS m/z (ESI): 736,4 [M + 1]
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'H NMR(400 MHz, CD; OD) & 7,45-7,15 (m, 10H), 4,9-4,8 (m, 1H), 4,8-
4,62 (m, 1H), 4,41-4,28 (m, 1H), 4,1- 4,0 (m, 1H), 3,98-3,85 (m, 1H), 3,85-3,65
(m, 3H), 3,65-3,55 (m, 1H), 3,55-3,45 (m, 1H) 3,38-3,28 (m, 2H), 3,25-3,08 (m,
2H), 3,25-3,05 (m, 2H), 2,95-2,87 (m, 2H), 2,85-2,75 (m, 1H), 2,75-2,65 (m, 2H),
2,4-2,15 (m, 3H), 2-1,35 (m, 14H), 1,2-0,83 (m, 9H), 0,71-0,62 (d, 3H),
Budce 7:

4-amino-1 -((2R, 5R, 8R, 14R)-2-(4-aminobutyl)-8-benzyl-5-isobutyl-15-
metyl-4,7,10-trioxo-14 -phenyl-3,6,9,12-tetraazahexadecan-1-oyl) axit piperidin-
4-cacboxylic 4.

4g (8mg, 0,009mmol) dugc hoa tan trong ImL dung dich hén hop
diclometan va metan (V/V = 10: 1). Dung dich natri cacbonat bdo hoa dugc thém
vao @& diéu chinh pH dén khoang 7. Dung dich phan tmg dugc khudy trong 30
phit & nhiét d6 phong va dé ding va tach. Pha hiru co duge thu gom, sdy khé qua
magie sulfat khan va loc. Dich loc dugc c6 dac dudi ap suét giam dé thu duogc
hop chét 4 (6,9mg, hidu suit: 100%).

MS m/z (ESI): 736,4 [M + 1]
Vidu5:

Axit 4-amino-1-((2R, 5R, 8R, 14R)-2-(4-aminobutyl)-8-benzyl-5-isobutyl-
4,7,10-trioxo-14-phenyl-3,6,9,12-tetraazapentadecan-1-oyl)piperidin-4-

cacboxylic 5.

.
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Budce 1:
(R)-benzyl 4-metyl-2-((R)-3-phenyl-2-(2-(((R)-2-
phenylpropyl)amino)axetamido)propanamido)pentanoat Sb.

(500mg, 1,12mmol) va (R)-2-phenylpropan-l-amin Sa (228mg,
1,68mmol, dugc diéu ché bing phuwong phdp di biét dugc boc 16 trong
“Angewandte Chemie, International Edition, 2003, 42 (39), 4793-4795”) dugc
hoa tan trong 10mL N, N-imetylformamit, sau d6 kali i 6t (372mg, 2,24mmol) va
kali cacbonat (309mg, 2,24mmol) dugc thém vao. Dung dich phan Umg dugc gia
nhiét 1én dén 60°C va khudy trong thoi gian 12 gio. Dung dich phan tmg duoc
1am lanh dén nhiét d6 phong, dugc thém nudc va dugc chiét béng diclometan
(30mL x 3). Pha hitu co dugc két hop, sdy kho trén natri sulfat khan va loc. Dich
loc duge cb dic du6i ap suét giam dé thu dugc hop chét thd 5b (600mg), duoc st
dung tryc tiép trong budc tiép theo ma khong can tinh ché.

Budec 2:

(9R, 12R)- benzyl 9-benzyl-12-isobutyl-2,2-dimetyl-4,7,10-trioxo-5 -((R)-
2- phenylpropyl)-3-oxa-5,8,11-triazatridecan-13-oat Se.

Hop chat thé 5b (600mg, 1,Immol) dugc hoa tan trong 20mL

diclorometan, sau d6 di-tert-butyl dicacbonat (361mg, 1,66mmol) va trietylamin
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(222mg, 2,2mmol) dugc thém vao. Sau khi khqu trong 12 gid & nhiét d phong,
dung dich phan tng duoc b dic duéi 4p sudt. Phan du thu duge duge tinh ché
bang phép sic ky 16p méng véi hé rira gidi A @8 thu dugc hop chit 5¢ (580mg,
hiéu suét: 82%).

Budce 3:

(O9R,  12R)-9-benzyl-12-isobutyl-2,2-dimetyl-4,7,10-trioxo-5  -((R)-2-
phenylpropyl)-3-oxa-5,8, Axit 11-triazatridecan-13-oic axit Sd.

5¢ (580mg, 0,9mmol) dugc hoa tan trong 10mL metanol, sau d6 dugc thém
vao paladi-cacbon (60mg, lugng xuc tac). Sau khi hoan thanh viéc bd sung, hé
phan tmg dugc tdy bing hydro ba 14n va khudy trong 12 gid & nhiét d6 phong.
Dung dich phan tmg dugc loc qua xelit, va dich loc dugc c6 dic dudi ap suét
giam d& thu duoc hop chét thd thé 5d (500mg), duge st dung tryc tiép trong
budc tiép theo ma khong can tinh ché.

Budc 4:

Benzyl 1-((9R, 12R, 15R)-9-benzyl-15-(4 -((tert-butoxycacbonyl) amino)
butyl)-12-isobutyl-2,2-dimetyl-4,7,10,13-tetraoxo-5 -((R)-2-phenylpropyl)-3-oxa-
5,8,11,14-tetraazahexadecan-16-oyl)-4  -(((benzyloxy) cacbonyl)  amino)
piperidin-4-cacboxylat Se.

Hop chét thé 5d (365mg, 0,66mmol), 1f (393mg, 0,66mmol), 2 -(7-
azabenzotriazol-1-yl)-N, N, N’, N' -tetrametyluroni hexaflo phosphat (376mg),
0,99mmol) va N,N-diisopropyletylamin (0,16mL, 0,99mmol) dugc hoa tan trong
10mL N, N-imetylformamit. Sau khi khudy trong 2 gid & nhiét d6 phong, dung
dich phan tng dugc c6 ddc dudi ap suét giam. Phan du thu duoc duoc tinh ché
bing phép séc ky 16p méng véi hé rira giai A dé thu dugce hop chét 5e (170mg,
hiéu suét: 23%).

Budec 5:
Axit 4-amino-1-((9R, 12R, 15R)-9-benzyl-15-(4 -((tert-butoxycacbonyl)
amino) butyl)-12-isobutyl-2,2-dimetyl-4,7,10,13-tetraoxo-5-((R)-2-

phenylpropyl)-3-oxa-5,8,11,14-tetraazahexadecan-16-oyl) piperidin-4-cacboxylic
5f.
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5e (80mg, 0,0706mmol) dugc hoa tan trong 10mL metanol, sau dé duoc
thém vao paladi-cacbon (10mg, luong xuc tac). Sau khi hoan thanh vig¢c b sung,
hé phéan tmg dugc tdy bing hydro ba lan va khudy trong 12 gid & nhiét d6 phong.
Dung dich phan tng duoc loc qua xelit, va dich loc dugce cd ddc dudi ap suét
giam dé thu dugc hop chét thé thd 5f (60mg), dugc st dung truc tiép trong budc
tiép theo ma khong can tinh ché.

Buéec 6:

Trifloaxetat cua axit 4-amino-1-((2R, 5R, 8R, 14R)-2-(4-aminobutyl)-8-
benzyl-5-isobutyl-4,7,10-trioxo-14-phenyl-3,6,9,12-tetraazapentadecan-1-
oyl)piperidin-4-cacboxylic Sg.

San pham thé 5f (60mg, 0,066mmol) dugc hoa tan trong 2mL diclometan,
sau d6 ImL dung dich 4M axit hydrochloric trong 1,4-dioxan dugc bd sung. Sau
khi khudy trong 2 gid & nhiét d6 phong, dung dich phan ting dugc c6 dic dudi ap
suét giam. Phan du thu duge duge tinh ché bang sic ky 16ng hiéu ning cao dé thu
duoc hop chét c6 5g (30mg, hidu sudt: 55,6%).

MS m/z (ESI): 708,6 [M + 1]

Buéce 7:
Axit 4-amino-1-((2R, 5R, 8R, 14R)-2-(4-aminobutyl)-8-benzyl-5-isobutyl-
4,7,10-trioxo-14-phenyl-3,6,9,12-tetraazapentadecan-1-oyl) piperidin-4-

cacboxylic 5.

5¢ (30mg, 0,028mmol) dwoc hoa tan bang 5mL dung mdi hdn hop
metanol/nude, sau d6 thém natri bicacbonat (10mg) d& didu chinh pH dén 7.
Dung dich phan tng dugc khudy trong 30 phut, sau d6 co dic dudi ap suét giam.
Phén du dugc thém vao véi 10mL diclorometan, khudy trong 30 phut va dugc
loc. Chét loc dugc rira sach v6i 10mL diclorometan, va dich loc duogc ¢ dic duéi
ap suét giam dé thu duoc hop chét 5 (17mg, hidu suat: 85,9%).

MS m/z (ESI): 708,6 [M + 1].

'H NMR(400 MHz, CD; OD): § 7,33-7.19 (m, 10H), 4.90-4.84 (m, 2H),
4,64-4,61 (m, 2H), 4,42-4,39 (m, 1H), 3,86 -3,74 (m, 5H), 3,20-3,12 (m, 4H),
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2,94-2,84 (m, 4H), 2,61-2,54 (m, 2H), 2,20-2,15 (m, 3H), 1,79-1,70 (m, 2H),
1,68-1,60 (m, 8H), 1,45-1,40 (m, 3H), 1,30-1,20 (m, 5H), 0,99-0,76 (m, 6H).
Vidu6:

(R)-N-((R)-6-amino-1-morpholino-1-oxohexan-2-yl)-4-metyl-2 -((R)-3-
phenyl-2-(2-(((1S, 2R)-2-

phenylxyclopropyl)amino)axetamido)propanamido)pentanamit 6

Bk

Budc 4

y {Qﬁw@ @A " @Am%««@ @AW%M?“

Budc 6

Bude 5 OH - O’Ai/\'rnﬁ:;'ﬂi'l\,o e ﬂ,\“,n%,gjr\n i 0
Budce 1:

(R)-enzyl tert-butyl (6-morpholino-6-oxohexan-1,5-diyl) dicacbamat 6b.

Axit (R)-2-(((benzyloxy)cacbonyl)amino)-6-((tert-butoxycacbonyl) amino)
hexanoic 6 a (1,14g, 3mmol, dugc didu ché bang phwong phap dd biét trong
“African Journal of pure va Applied Chemistry, 2009, 3(6), 108-1157),
morpholino  (0,31mL,  3,6mmol), 2-(7-azabenzotriazol-1-yl)-N,N,N’,N'-

tetrametyluroni hexaflo phosphat (1,73g, 4,5mmol) va N,N-diisopropyletylamin
(0,8mL, 4,5mmol) dugc hoa tan trong 10mL N,N-dimetylformamit va khudy
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trong 2 gi¢ & nhiét do phong. Dung dich phan tng dugc thém vao véi 50mL etyl
axetat, rira béng dung dich amoni clorua bdo hoa, dung dich natri bicacbonat béao
hoa va dung dich natri clorua bdo hoa lién tiép, sAy kho trén natri sulfat khan va
loc. Dich loc dugc cd dac dudi ap sut giam dé thu duoc hop chét tho 6b (1,3 g),
duoc st dung truc tiép trong budc tiép theo ma khéng can tinh ché.

Budce 2:

(R)-tert-butyl (5-amino-6-morpholino-6-oxohexyl) cacbamat 6¢.

Hop chét tho 6b (1,3g, 2,9mmol) dugc hoa tan trong 15mL metanol, sau
do dugc thém vao paladi-cacbon (350mg, lwong xtc tac). Sau khi hoan thanh
viéc bd sung, hé phan tmg duoc tdy bang hydro ba lan va khudy trong 12 gio &
nhiét do phong. Dung dich phan tmg duoc loc qua xelit, va dich loc duoc cd dac
dudi &p suét giam dé thu dugc hop chét tho thé 6¢ (914mg), duoc st dung truc
tiép trong budc tiép theo ma khong can tinh ché.

Budce 3:

(R)-enzyl 4-metyl-2-((R)-3-phenyl-2-(2-((((1S, 2R)-2-phenylxyclopropyl)
amino axetamido) propanamido) pentanoat 6e.

Hop chit thé 1i (300mg, 0,675mmol) va (IS, 25)-2-
phenylxyclopropanamin 6d (120mg, 0,68mmol, dugc diéu ché bang phuong phap
duge boc 16 trong “US20060116370A1”) dugc hoa tan trong 10mL NN-
imetylformamit, sau d6 kali i 6t (560mg, 3,375mmol) va kali cacbonat (465mg),
3,375mmol) dugc thém vao. Dung dich phan tng dugc gia nhiét 1én dén 60°C va
khudy trong 5 gio, sau d6 c6 dic dudi ap suét thap. Phan du duoc thém nudc va
chiét bang diclometan (30mL x 3). Pha hitu co dugc két hop, sy kho trén natri
sulfat khan va loc. Dich loc duoc ¢6 dac dudi ap sudt giam dé thu duoc hop chét
6e (200mg), dugc st dung truc tiép trong budc tiép theo ma khong can tinh ché.
Budce 4:

(9R, 12R)-benzyl 9-benzyl-12-isobutyl-2,2-dimetyl-4,7,10-trioxo-5-((1S,
2R)-2-phenylxyclopropyl)-3-oxa-5,8,11-triazatridecan-13-oat 6f .

Hop chét thd 6e (200mg, 0,35mmol) dugc hoa tan trong diclorometan, sau
d6 di-tert-butyl dicacbonat (100mg, 0,525mmol) va trietylamin (110mg,
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1,05mmol) dwoc thém vao. Sau khi khudy trong 12 gi& & nhiét d6 phong, dung
dich phan tng dugc cd dic dudi 4p sudt giam. Phin du thu dwgc dugc tinh ché
bing phép séc ky cot silica gel voi hé rira giai A d8 thu duoc hop chét 6f (140mg,
hiéu suét: 62,5%).

Bude 5:

Axit (9R, 12R)-9-benzyl-12-isobutyl-2,2-dimetyl-4,7,10-trioxo-5 -((1 S,
2R)-2-phenylxyclopropyl)-3-oxa- 5,8,11-triazatridecan-13-oic 6g.

6f (140mg, 0,218mmol) dugc hoa tan trong 4,5mL dung mdi hén hop
tetrahydrofuran, metanol va nuéc (V/V/V = 4: 4: 1), sau d6 thém hydroxit
monohydrat (55mg, 1,31mmol). Sau khi khudy trong 12 gio & nhiét do phong,
dung dich phan tmg duoc ¢b dic dudi 4p sudt giam dé loai bd dung mdi metanol
va tetrahydrofuran. Nudc duge bd sung, va axit clohydric 1M dugc thém vao
timg giot d& didu chinh pH dén 6. Dung dich phan tmg dugc chiét xuét voi
diclometan (30mL x 3). Pha hitu co dugc két hop, rira bing dung dich natri
clorua bdo hoa, séy kho trén natri sulfat khan va loc. Dich loc dugc ¢6 dac dudi
ap suit giam dé thu dugc hop chét thé 6g (130mg), duogc st dung tryc tip trong
budc tiép theo ma khong can tinh ché.

Budc 6:

Tert -butyl ((10 R, 13 R, 16R)-16- phenyl -13-isobutyl-2,2-dimetyl-10 -
(morpholin-4)-cacbonyl)-4,12,15,18-tetraoxo-3-oxa-5,11,14,17-
tetraazanonadecan-19-yl) ((1 S, 2R)-2-phenylxyclopropyl) cacbamat 6h.

Hop chit thé 6g (130mg, 0,218mmol), hop chét thd 6¢ (85mg, 0,26mmol),
2-(7-azabenzotriazol-1-yl)-N,N,N’,N' -tetrametyluroni hexaflo phosphat (125mg,
0,327mmol) va N,N-diisopropyletylamin (85mg, 0,654mmol) dugc hoa tan trong
5mL N,N-imetylformamit va khudy trong 12 gio & nhiét @ phong. Dung dich
phan tng dugc thém vao véi 30mL acetyl axetat, rira bang dung dich amoni
clorua bdo hoa, dung dich natri bicacbonat bdo hoa va dung dich natri clorua bdo
hoa, siy kho trén natri sulfat khan va loc. Chét loc dugc c6 dic dudi ap suét
giam. Phan du thu dugc dugc tinh ché bang phép sic ky 16p mong vé6i hé rira giai
A d8 thu dugc hop chét 6h (130mg, hidu sut: 70%).
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Budce 7:

(R)- N -((R)-6-amino-1-morpholino-1-oxohexan-2-yl)-4-metyl-2 -((R)-3-
phenyl-2-(2-(((1S, 2R)-2-
phenylxyclopropyl)amino)axetamido)propanamido)pentanamit 6.

6h (60mg, 0,071mmol) dugc hoa tan trong 3mL diclorometan, sau do6
0,8mL dung dich 4 M axit clohydrictrong 1,4-dioxan dugc thém vao. Sau khi
khudy trong 2 gid ¢ nhiét d6 phong, dung dich phan tng dugc cd dac dudi ap
sudt giam. Phan du thu duoc dugc hoa tan trong dung méi hén hgp metanol va
nudce (V: V =20: 1). Natri cacbonat dugc thém vao dé didu chinh d6 pH 16n hon
8. Dung dich dugc c6 ddc dudi ap suét giam. Phén du dugc thém vao véi 10mL
diclorometan, khqu trong 10 phut va dugc loc. Dich loc duge c¢6 dac dudi ap
sut giam dé thu duoc hop chét 6 (19mg, hiéu suét: 43,5%).

MS m/z (ESI): 649,3 [M + 1].

'H NMR(400 MHz, CD;0D) & 7,26-7,23 (m, 10H), 4,95-4,93 (m, 1H),
4,80-4,78 (m, 1H), 4,70-4,68 (m, 1H), 3,66-3,60 (m, 8H), 3,32-3,30 (m, 6H),
3,28-3,26 (m, 1H), 3,18-3,16 (m, 1H), 2,94-2,91 (m, 1H), 2,65-2,63 (m, 1H), 2,26
-2,23 (m, 1H), 1,71-1,68 (m, 5H), 1,48-1,42 (m, 6H), 0,95-0,93 (dd, 6h).

Vidu7:

axit 4-amino-1-((2R, 5R, 8R)-2-(4-aminobutyl)-8-benzyl-5-isobutyl-

4,7,10-trioxo-14-phenyl-3,6, 9,12-tetraazahexadecan-1-oyl) piperidin-4-

cacboxylic 7

H : H
N N o
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NH,
7
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Budce 1:

(9R, 12R)-9-benzyl-12-isobutyl-2,2-dimetyl-4,7,10-trioxo-5-(2-
phenylbutyl)-3-oxa-5,8,11-triazatridecan- Axit 13-oic axit 7a.

11 (300mg, 0,458mmol) dugc hoa tan trong 10mL metanol, sau d6 lugng
xtc téc paladi-cacbon duoc bd sung. Sau khi hoan thanh viéc bd sung, hé phan
tng dugc tiy bang hydro ba lan va khudy trong 12 gid & nhiét d6 phong. Dung
dich phan tng duoc loc qua xelit, va dich loc dugce c6 dac dudi ap sut giam dé
thu duoc hop chit thd thd 7a (189mg), duge sir dung truc tiép trong budc tiép
theo ma khong cén tinh ché.

Budce 2:

Benzyl 1 -((9R, 12R, 15R)-9-benzyl-15-(4-((tert-butoxycacbonyl) amino)
butyl)-12-isobutyl-2,2-dimetyl-4,7,10,13-tetraoxo-5-(2-phenylbutyl)-3-oxa-
5,8,11,14-tetraazahexadecan-16-oyl)-4-(((benzyloxy)cacbonyl)amino)piperidin-
4-cacboxylat 7b.

Hop chét thé 7a (189mg, 0,34mmol), 1f (200mg, 0,34mmol), 2 -(7-
azabenzotriazol-1-yl)- N, N, N’, N' -tetrametyluroni hexaflo phosphat (194mg,
0,51mmol) va trietylamin (67mg, 0,68mmol) dugc hoa tan trong 10mL N,/N-
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imetylformamit. Sau khi khudy trong 12 gid & nhiét d6 phong, dung dich phéan
tng duoc ¢ dic dudi 4p suit giam. Phén du thu dugc dugce tinh ché bang sic ky
16p méng véi hé rira giai A dé thu duoc hop chit 7b (80mg, higu sut: 20%).
Budce 3:

axit 4-amino-1-((9R, 12R, 15R)-9-benzyl-15-(4 -((tert-butoxycacbonyl)
amino)  butyl)-12-isobutyl-2,2-dimetyl-4,7,10,13-tetraoxo-5-(2-phenylbutyl)-3-
oxa-5,8,11,14-tetraazahexadecan-16-oyl) piperidin-4-cacboxylic 7c.

7b (80mg, 0,07mmol) dugc hoa tan trong 10mL metanol, sau dé paladi-
cacbon (10mg, lugng xuc tac) dugc thém vao. Sau khi hoan thanh viéc b sung,
hé phan tmg duoc tiy bang hydro ba 14n va khudy trong 12 gid & nhiét do phong,
Dung dich phan tmg duoc loc qua xelit, va dich loc dugc c6 dac dudi ap suét
giam d& thu dugc hop chét thd 7¢ (50mg), dugc sir dung truc tiép trong bude tiép
theo ma khong can tinh ché.

Budce 4:

Trifloaxetat cia axit 4-amino-1-((2R, 5R, 8R)-2-(4- aminobutyl)-8-benzyl-
5-isobutyl-4,7,10-trioxo-14-phenyl-3,6,9,12-tetraazahexadecan-1-oyl) piperidin-
4-cacboxylic 7d.

Hop chit thé 7c¢ (50mg, 0,054mmol) dugc hoa tan trong 10mL
diclorometan, sau d6 2mL dung dich axit clohydric 4M trong 1,4-dioxan dugc
thém vao. Sau khi khudy trong 1 gid & nhiét 46 phong, dung dich phén tmg dugc
cd ddc dudi 4p suét giam. Phan du thu dugce dugc tinh ché bing phép séic ky cot
16ng hiéu suét cao dé thu dugc hop chit 7d (10mg, hiéu suét: 25,6%).

MS m/z (ESI): 722,6 [M + 1].

"' H NMR(400 MHz, CD; OD) § 7,42-7,25 (m, 10H), 4,84-4,69 (m, 3H),
4,39-4,38 (m, 2H), 3,90-3,73 (m, 8H), 3,22-3,19 (m, 4H), 2,94-2,67 (m, 5H),
2,24-2,19 (m, 3H), 1,79-1,58 (m, 15H), 0,99-0,93 (m, 6H), 0,78 (t, 3h).

Budce S:

Axit 4-amino-1-((2R, 5R, 8R)-2-(4-aminobutyl)-8-benzyl-5-isobutyl-4,
7,10-trioxo-14-phenyl-3,6, 9,12-tetraazahexadecan-1-0yl) piperidin-4-cacboxylic
7.
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7d (10mg, 0,012mmol) duoc hoa tan trong 1mL dung méi hén hop cia
diclorometan va metanol (V/V = 10: 1), sau d6 bdo hoa natri cacbonat dung dich
duoc thém vao dé& didu chinh pH dén khoang 7. Dung dich phan tmg duoc khudy
trong 30 phit & nhiét d6 phong va dé dimg va tach. Pha hitu co duge thu gom,
sdy khé qua magie sulfat khan va loc. Dich loc duoc ¢b dic dudi 4p sut giam dé
thu dugc hop chét 7 (8,6mg, hiéu suat: 100%).

MS m/z (ESI): 722,6 [M + 1].
Vidu 8:

Axit 4-amino-1-((2R, 5R, 8R)-2-(4-aminobutyl)-8-benzyl-5-isobutyl-
4,7,10-trioxo-14-phenyl-3,6,9,12-tetraazatetradecan-1-oyl)piperidin-4-cacboxylic

8.
4
@thgtiai
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Budc 1:

(R)-metyl 2-amino-6-(((benzyloxy)cacbonyl) amino)hexanoat hydroclorua
8b.

1,3mL diclorosunfoxit dugc hoa tan trong 20mL metanol va lam lanh dén
0°C trong bé da. Axit (R)-2-amino-6-(((benzyloxy)cacbonyl) amino)hexanoic 8a
(2g, 7,lmmol) dugc thém vao. Sau khi khudy trong 12 gid & nhiét d6 phong,
dung dich phan tmg dugc cb dic dudi 4p sudt giam dé thu dugc hop chét tinh thé
thd 8b (2,09 g), duge st dung truc tiép trong bude tiép theo ma khong can tinh
ché.
Budce 2:

(O9R, 12R)- benzyl 9-benzyl-12-isobutyl-2,2-dimetyl-4,7,10-trioxo-5-
phenyl etyl-3-oxa -5,8,11-triazatridecan-13-oat 8d.
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Axit 2-((tert-butoxycacbonyl)(phenyletyl)amino)axetic 8C(332mg,
1,19mmol, dugc didu ché bang phuong phap duge bdc 16 trong "US6245746B1")
va 1g (439mg, 1,19mmol) dugc hoa tan trong 6,6mL N, N-imetylformamit, sau do
2-(7-azabenzotriazol-1-yl)-N,N,N’,N'-tetrametyluroni hexaflo phosphat (679mg,
1,785mmol) va N,N-diisopropyletylamin (615mg, 4,76mmol) dugc thém vao.
Dung dich duoc khudy & 0°C trong 2 gid, sau d6 cb dic dudi ap sudt giam. Phan
du dugc thém vao véi nude va duge chiét bang etyl axetat (30mL x 3). Pha hitu
co duoc két hop, séy kho trén natri sulfat khan va loc. Dich loc dugc c6 dac dudi
4p sut giam. Phan du thu duoc dugce tinh ché béng phép séc ky 16p mong véi hé
rira giai B d& thu duoc hop chit 8d (410mg, hiéu suét: 55%).

Budc 3:

Axit (9R, 12R)-9-benzyl-12-isobutyl-2,2-dimetyl-4,7,10-trioxo-5-phenyl
etyl-3-oxa-5,8,11-triazatridecan-13- oic 8e.

8d (410mg, 0,65mmol) dugc hoa tan trong 20mL metanol, sau d6 dugc
thém vao paladi-cacbon (60mg, lugng xtic tac). Sau khi hoan thanh viéc b sung,
hé phan tmg duoc tiy bing hydro ba lan va khudy trong 12 gid & nhiét d6 phong.
Dung dich phan tmg duoc loc qua xelit, va dich loc dugc c6 dic dudi ap suét
giam dé thu duoc hop chit tho thd 8e (313mg), duoc sir dung truc tiép trong budc
tiép theo ma khéng cén tinh ché.

Budc 4:

(9R, 12R, 15R)-metyl 9-benzyl-15 -(4 -(((benzyloxy) cacbonyl) amino)
butyl)-12 - isobutyl-2,2-dimetyl-4,7,10,13  -tetraoxo-5-phenyl etyl-3-oxa-
5,8,11,14-tetraazahexadecan-16-oat.

Hop chit tho 8e (100mg, 0,125mmol) va hop chit thé 8b (85mg,
0,231mmol) dugc hoa tan trong SmL N,N-imetylformamit, sau d6 2 -(7-aza
benzotriazol-1-yl)- N, N, N’, N' -tetrametyluroni hexaflo phosphat (105mg,
0,77mmol) va N,N-diisopropyletylamin (72mg, 0,555mmol) dugc thém vao. Sau
khi khudy trong 2 gio' & nhiét d6 phong, dung dich phan tmg dugc 6 dic duéi ap
sudt giam. Phan du dugc thém vio véi nude va duge chiét bang etyl axetat

(30mL x 3). Pha hitu co dugc két hop, rira sach bﬁng dung dich amoni clorua béo
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hoa (30mL x 3), dung dich natri bicacbonat bdo hoa (30mL X 3) va dung dich
natri clorua bdo hoa (30mL x 3, séy kho trén natri sulfat khan va loc. Dich loc
duoc cd dic dudi 4p sudt giam d& thu dugc hop chét thd 8f (140mg), duge st
dung truc tiép trong budc tiép theo ma khéng can tinh ché.

Budce 5:

Axit (9R, 12R, 15R)-9-benzyl-15-(4 -(((benzyloxy) cacbonyl) amino)
butyl)-12-isobutyl-2,2-dimetyl-4,7,10,13-tetraoxo-5-phenyletyl-3-oxa-5,8,11,14-
tetraazahexadecan-16-oic 8g.

Hop chit tho 8f (140mg, 0,17mmol) duoc hoa tan trong 7mL dung méi
hdn hop tetrahydroduran, metanol va nuée (V/V/V = 3: 3: 1), sau d6 1a hydroxit
monohydrat liti (40mg, 0,85mmol)) dugc thém vao. Sau khi khudy trong 0,5 gio
& nhiét d6 phong, dung dich phéan tmg dugc cd dic dudi ap suat giam dé loai bé
dung mdéi metanol va tetrahydroduran. Nudc dugc thém vao, sau d6 axit
clohydric 1M dugc thém vao timg giot d& didu chinh pH dén 6. Dung dich phan
tng duogc chiét xuit véi diclometan (30mL x 3). Pha hitu co dugc két hop, duoc
gift 4m béng dung dich natri clorua bio hoa, siy kho trén natri sulfat khan va loc.
Dich loc duoc ¢6 dic dudi 4p sudt giam dé thu duoc hop chat tho 8g (220mg),
duoc sir dung tryuc tiép trong budc tiép theo ma khong can tinh ché.

Budc 6:

Benzyl 1-((9R, 12R, 15R)-9-benzyl-15-(4 -(((benzyloxy) cacbonyl) amino)
butyl)-12-isobutyl-2,2-dimetyl-4,7,10,13-tetraoxo-5-phenyl etyl-3-oxa-5,8,11,14-
tetraazahexadecan-16-oyl)-4-(((benzyloxy)cacbonyl)amino)piperidin-4-
cacboxylat 8h.

Hop chit thé 8g (220mg, 0,17mmol) va hop chét thé 1c (130mg,
0,26mmol) dugc hoa tan trong SmL N,N-imetylformamit, sau d6 2-(7-aza
benzotriazol-1-yl)- N, N, N’, N' -tetrametyluroni hexaflo phosphat (100mg,
0,26mmol) va N,N-diisopropyletylamin (66mg, 0,51mmol) duoc thém vao. Sau
khi khudy trong 3 gi¢' & nhiét d6 phong, dung dich phan tng dugc cd dic dudi ap
sudt giam. Phan du duoc thém vao véi nuéc va duoc chiét bang etyl axetat

(30mL X% 3). Pha hitu co dugc két hop, rira sach béng dung dich amoni clorua bao
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hoa (30mL x 3), dung dich natri bicacbonat bdo hoa (30mL x 3) va dung dich
natri clorua bdo hoa (30mL x 3) thanh cong, sdy khé trén natri sulfat khan va loc.
Su sang loc dugc c6 dic dudi ap sut giam. Phan du dugc tinh ché béng séc ky
16p méng v6i hé rira giai A dé thu dugc hop chit 8h (170mg, hiéu sut: 87%).
Budce 7:

Axit 1-((9R, 12R, 15R)-15-(4-aminobutyl)-9-benzyl-12-isobutyl-2,2-
dimetyl-4,7,10,13-tetraoxo-5-phenyl etyl-3-oxa-5,8,11,14-tetraazahexadecan-16-
oyl)-4-(cacboxyamino)piperidin-4-cacboxylic 8i.

8h (170mg, 0,147mmol) dugc hoa tan trong 5mL metanol, sau d6 dugc
thém vao paladi-cacbon (50mg, lvgng xtc tac). Sau khi hoan thanh viéc b sung,
hé phan tmg dugc tiy bang hydro ba 1an va khudy trong 12 gid & nhiét d6 phong.
Dung dich phan tmg dugc loc qua xelit, va dich loc dugc c6 dic dudi ap suét
giam d& thu dugc hop chit thé thd 8i (140mg), duge st dung tryc tiép trong budc
tiép theo ma khong cén tinh ché.

Budc 8:

Axit 4-amino-1-(2R, 5R, 8R)-2-(4-aminobutyl)-8-benzyl-5-isobutyl-
4,7,10-trioxo-14-phenyl-3,6,9,12-tetraazatetradecan-1-oyl)piperidin-4-cacboxylic
8.

Thanh phin thé 8i (140mg, 0,16mmol) dugc hoda tan trong 3mL
diclorometan, sau d6 0,5mL dung dich axit clohydric 4M trong 1,4-dioxan dugc
thém véo. Sau khi khudy trong 1 gio & nhiét d6 phong, dung dich phan tmg dugc
cd dic dudi 4p sudt giam. Phan du thu dugc duge hoa tan trong dung moi hdn
hop metanol va nude (V/V =20: 1), sau d6 natri cacbonat dugc thém vao dé didu
chinh pH 1én hon 8. Dung dich phan tmg dugc c6 ddc dudi ap suét giam. Phan du
duoc thém vao vdi 10mL diclorometan, khuéy trong 10 phtt va dugc loc. Dich
loc dugc c6 dac dudi ap sudt giam dé thu duogc hop chét 8 (19mg, hiéu suét:
17,4%).

MS m/z (ESI): 694,4 [M + 1].

'H NMR(400 MHz, CD;0D) § 7,32-7,01 (m, 10H), 4,68-4,66 (m, 1H),
4,44-4,42 (m, 1H), 3,75-3,65 (m, 6H), 3,35 (s, 2H), 3,32-3,28 (m, 6H), 3,20-3,18
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(m, 2H), 3,00 (s, 2H), 2,70-2,58 (m, 5H), 2,10-1,98 (m, 3H), 1,55-1,50 (m, 6H),
0,95-0,93 (dd, 6H).
Vidu?9:

(R)- N -((R)-6-amino-1-(4 -(3-metylureido) piperidin-1-yl)-1-oxohexan-2-
yl)-4-metyl-2-((R)-3-phenyl-2-(2-(((R)-2-

phenylpropyl)amino)axetamido)propanamido)pentanamit 9.
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Budce 1:

Tert -butyl 4 -(3-metylureido) piperidin-1-cacboxylat 9e.

9a (8,11g, 40mmol, dugc diéu ché bang phuong phap dugc bdc 16 trong
“W02006115353”) dugc hoa tan trong 130mL diclorometan, sau d6 thém N,N-
nibisopropyletylamin (15,51g, 120mmol). Sau khi lam mat dén 0°C, dung dich
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phan tng dugc thém vao 9b (3,74g, 40mmol) va khudy trong 2 gid & nhiét d6
phong. Dung dich phan Ung dugc thém vao v6i 200mL dung dich natri
bicacbonat bdo hoa va dugc chiét bing dicloran (200mL x 3). Pha hitu co dugc
két hop, rira bing dung dich natri clorua bio hoa (200 mL), sdy kho trén natri
sulfat khan va loc. Dich loc dugc ¢6 dac dudi ap sudt giam dé thu duogc hop chét
thd 9¢ (9,3 g), dugc sir dung truc tiép trong budc tiép theo ma khéng can tinh
ché.

Budce 2:

1-metyl-3-(piperidin-4-yl) uré hydroclorua 9d.

Hop chét thé 9¢ (1g, 4mmol) dugc hoa tan trong 10mL diclorometan, sau
dé 2mL dung dich axit clohydric 4M trong 1,4-dioxan dugc thém vao. Sau khi
khudy trong 2 gid, dung dich phan tmg dugc ¢ dic dudi ap suat giam dé thu
duoc hop chét thé 9d (1g, chét rin mau tréng), dugc sir dung truc tiép trong budc
tiép theo ma khong cén tinh ché.

Budc 3:

(R)-(9 H -floen-9-yl) metyl tert-butyl (6 -(4 -(3-metylureido) piperidin-1-
yl)-6- oxohexan-1,5-diyl) dicacbamat 9e.

Hop chét thé 9d (1g, 5,16mmol) va 1d (2,42g, 5,16mmol) dugc hoa tan
trong 20mL N, N-imetylformamit, sau d6 2 -(7-azabenzotriazol-1-yl)- N, N, N’, N'
-tetrametyluroni hexaflo phosphat (2,94g, 7,74mmol) va trietylamin (1,03g,
10,32mmol) dugc thém vao. Sau khi khudy trong 4 gid & nhiét d6 phong, dung
dich phan tng dugc c6 ddc dudi ap sudt giam. Phan du thu dugc dugc tinh ché
bang phép sic ky 16p méng véi hé rira giai A dé thu duge hop chét 9e (1g, hiéu
suét: 32%).

Budc 4:

(R)-tert-butyl (5-amino-6-(4 -(3-metylureido) piperidin-1-yl)-6-oxohexyl)
cacbamat 9f.

9e (304mg, 0,5mmol) dugc hoa tan trong 2mL N, N-imetylformamit, sau d6
thém 6mL trietylamin. Dung dich phan Umg duoc khudy trong 12 gio, sau d6 st

dung truc tiép trong bude tiép theo ma khong can tinh ché.
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Budece 5:

Tert -butyl ((10 R, 13 R, 16R)-16-benzyl-13-isobutyl-2,2-dimetyl-10 -(4 -
(3 - metylureido) piperidin-1-cacbonyl)-4,12,15,18-tetraoxo-3-oxa-5,11,14,17-
tetraazanonadecan-19-yl) ((R)-2-phenylpropyl) cacbamat 9g.

Hop chét thé 9f (193mg, 0,5mmol), hop chét thé 5d (277mg, 0,5mmol), 2 -
(7-aza benzotriazol-1-yl)- N, N, N’, N' -tetrametyluroni hexaflo phosphat (380mg,
Immol) va N,N-diisopropyletylamin (129mg, 1lmmol) dugc hoa tan trong 30mL
N, N-imetylformamit va khudy trong 12 gid & nhiét d6 phong. Dung dich phan
ing duge thém vao véi 10mL dung dich axit citric bdo hoa va 20mL nudc, va
duoc chiét bang etyl axetat (30mL x 3). Pha hitu co dugc két hop, rira sach bing
dung dich natri bicacbonat bdo hoa (20 mL) va dung dich natri clorua bédo hoa
(20mL) lién tuc, sé'ly kho trén natri sulfat khan va loc. Dich loc duge c6 dac dudi
4p suét giam dé thu dwoc hop chét tho 9g (500mg), duoc sir dung truc tip trong
budc tiép theo ma khong cén tinh ché.

Budc 6:

(R)- N -((R)-6-amino-1-(4 -(3-metylureido) piperidin-1-yl)-1-oxohexan-2-
yl)-4-metyl-2-((R)-3-phenyl-2-(2-(((R)-2-
phenylpropyl)amino)axetamido)propanamido)pentanamit trifloaxetat 9.

Hop chit thé 9g (184mg, 0,2mmol) dwoc hoa tan trong 10mL
diclorometan, sau d6 2mL dung dich 4 M axit clohydrictrong 1,4-dioxan duoc
thém véo. Sau khi khudy trong 12 gid & nhiét d6 phong, dung dich phan tng
dugce cd dac dudi ap sudt giam. Phan du dugc tinh ché béng sic ky long hiéu
nang cao dé thu dugc hop chét 9 (20mg, hiéu suét: 14%).

MS m/z (ESI): 721,6 [M + 1].

'H NMR(400 MHz, CD;0D) & 8,37-8,25 (m, 1H), 7,73-7,65 (m, 1H),
7,41-7,37 (m, 2H), 7,39-7,29 (m, 7H), 7,18-7,16 (m, 2H), 4,94-4,90 (m, 1H),
4,83-4,82 (m, 1H), 4,54-4,50 (m, 2H), 4,00-3,92 (m, 1H), 3,88-3,60 (m, 6H),
3,15-3,08 (m, 5H), 3,05-2,98 (m, 4H), 2,70 (s, 3H), 2,15-1,88 (m, 3H), 1,79-1,61
(m, 15H), 1,01-0,96 (m, 6H).

Budc 7:
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(R)- N -((R)-6-amino-1-(4 -(3-metylureido)piperidin-1-yl)-1-oxohexan-2-
y1)-4-metyl-2-((R)-3-phenyl-2-(2-(((R)-2-
phenylpropyl)amino)axetamido)propanamido)pentanamit 9.

9h (20mg, 0,024mmol) dugc hoa tan trong ImL dung moi hdn hop clia
diclorometan va metanol (V/V = 10: 1), sau d6 dung dich nuéc natri cacbonat
bdo hoa duge thém vao dé didu chinh pH dn khoang 7. Dung dich phan tng
duoc khudy trong 30 phit & nhiét d6 phong va dé lai ¢ ding va tach biét. Pha
hitu co duge thu gom, siy khdé qua magie sulfat khan va loc. Dich loc duge cd
ddc dudi 4p sudt giam dé thu dugc hop chét 9 (17mg, hiéu sudt: 100%).

MS m/z (ESI): 721,6 [M + 1].

Vidu 10:

(R)- N -((R)-6-amino-1-morpholino-1-oxohexan-2-yl)-2 -((R)-2-(2-((2,3-

dihydro-1H)-inden-2-yl)amino)axetamido)-3-phenylpropanamido)-4-

metylpentanamit 10.

A
%Aﬁ(ﬁ@ﬁgﬁig

-74-



34634

%\ Ho 9 /‘\ o FN /\ Budc 6
E:\Q/N%/\g’o Budc 5 ”/\I'r %ﬁr ' T
v X

Budc 8
~~ﬁr %’\rnf;’\u — %Nf\r ‘(l.’\n’ @) -
Q )\H & W 8 0 * 0
Ql’\n’%‘f Ty %nr”%’a\'@fnﬁa
10j NH, 10 NH,

Bude 1:

(R)-(9H -floen-9-yl) metyl (6 -((1-(4,4-dimetyl-2,6-dioxoxyclohexylidene)
etyl) amino)-1-morpholino-1-oxohexan-2-yl) cacbamat 10b.

Axit (R)-2-((((9H-floen-9-yl)metoxy)cacbonyl)amino)-6 -((1-(4,4-dimetyl-
2,6-dioxoxyclohexyliden) etyl) amino) hexanoic 10a (1,06g, 2mmol, tir Accela
ChemBio Inc.) Va morpholin (200mg, 2,4mmol) dugc hoa tan trong 10mL N, N-
imetylformamit, sau d6 2-(7-aza benzotriazol-1-yl)- N, N, N’, N' -tetrametyluroni
hexaflo phosphat (1,51g, 4mmol) va trietylamin (400mg, 4mmol) dugc thém vao.
Sau khi khudy trong 3 gid & nhiét d6 phong, dung dich phan tng ctia anh dugc cd
dac dudi 4p sudt giam. Phan du thu duge duge thém vao véi SmL dung dich axit
xitric bdo hoa va 50mL nuéc, va duge chiét bang etyl axetat (100mL x 3). Pha
hitu co duoc két hop, rira sach bang nude (100 mL), siy khd trén natri sulfat
khan, va loc. Dich loc duge ¢d dic dudi 4p suét giam dé thu dugc hop chat tho
10b (1,3 g), duoc sir dung truc tiép trong budc tiép theo ma khong can tinh ché.
Budc 2:

(R)-2-(1-((5-amino-6-morpholino-6-oxohexyl)amino)etyliden)-5,5-
dimetylxyclohexan-1,3-dion 10c.
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Hop chét thé 10b (1,3g, 2mmol) dugc hoa tan trong 5SmL diclorometan,
sau d6 thém 2mL piperidin. Sau khi khudy trong 12 gid & nhiét d§ phong, dung
dich phan Gng dugc c6 dac duéi ap sudt giam. Phin du thu dugc dugce tinh ché
bang phép séc ky 16p méng véi hé ria gidi A @& thu dugc hop chét 10¢ (500mg,
hiéu suét: 75%).

Budec 3:

(R)- benzyl 2-((R)-2-(2-((2,3-dihydro-1H- inden-2-yl) amino) axetamido)-
3-phenylpropanamido)-4-metylpentanoat 10e.

Hop chit thé 1i (222mg, 0,5mmol) va 2,3-dihydro-1H-inden-2-amin
hydroclorua 10d (127mg, 0,4mmol, dugc diéu ché bing phuong phap da biét
dugc bdc 10 trong “Tetrahedron, 2005, 61(28), 6801-6807”") dugc hoa tan trong
5mL N,N-imetylformamit, sau d6 kali iodua (415mg, 2,5mmol) va kali cacbonat
(345, 2,5mmol) dugc thém vao. Dung dich phan ing dugc lam nong dén 60°C va
khudy trong 12 gid, sau d6 ¢ dic dudi ap sudt giam. Phan du thu dugc dugc tinh
ché bang phép sic ky 16p méng véi hé rira gidi A @8 thu duoc hop chét 10e
(300mg, hiéu suat: 100%).

Budc 4:

(9R, 12R)-benzyl 9-benzyl-5-(2,3-dihydro-1H -inden-2-yl)-12-isobutyl-2,2
-dimetyl-4,7,10-trioxo-3-o0xa-5,8,11-triazatridecan-13-oat 10f.

10e (300mg, 0,55mmol) dugc hoa tan trong 10mL diclorometan, sau do6 di-
tert-butyl dicacbonat (181mg, 083mmol), va N,N-diisropropyletylamin (0,3mL,
1,65mmol) dwoc thém vao. Sau khi khudy trong 12 gio & nhiét d6 phong, dung
dich phan tng dugc c6 dac dudi ap sudt giam. Phan du thu dugc duge tinh ché
bing séc ky 16p mong voi hé rira giai A dé thu dwoc hop chat 10f (170mg, hiéu
suét: 48%).

Budc 5:

axit (9R, 12R)-9-benzyl-5-(2,3-dihydro-1H-inden-2-yl)-12-isobutyl-2,2-
dimetyl-4,7,10-trioxo-3 -oxa-5,8,11-triazatridecan-13-oic 10g.

10f (170mg, 0,26mmol) dugc hoa tan trong 10mL metanol, sau d6 dugc
thém vao paladi-cacbon (50mg, 10%). Hé phan Ung da bi thanh trimg véi hydro
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ba l4n va khudy trong 12 gid & nhiét &9 phong. Dung dich phan tng dugc loc, va
loc dugc cd giam 4p sudt d& thu dugc hop chét thé 10g (112mg), dugc sir dung
tryc tiép trong budc tiép theo ma khong can tinh ché.

Budc 6:

Tert-butyl ((4R, 7R, 10R)-4-benzyl-16-(4,4-dimetyl-2,6-
dioxoxyclohexyliden)-7-isobutyl-10-(morpholin-4-cacbonyl)-2,5,8-trioxo-
3,6,9,15-tetraazaheptadexyl) (2,3-dihydro-1H-inden-2-yl) cacbamat 10h.

Hop chét thé 10g (112mg, 0,2mmol), 10C(78mg, 0,2mmol), 2 -(7-aza
benzotriazol-1-yl)- N, N, N’, N' -tetrametyluroni hexaflo phosphat (114mg,
0,3mmol) va N,N-diisopropyletylamin (0,1mL, 0,6mmol) dugc hoa tan trong
15mL N, N-imetylformamit va khudy trong 2 gid & nhiét 6 phong. Dung dich
phan tmg duoc ¢b dic duéi ap suit giam. Phén du dugc bd sung véi 100mL etyl
axetat, rira sach véi nude (50mL X 3) va bdo hoa dung dich amoni clorua (50mL
x 3), siy kho trén natri sulfat khan va loc. Dich loc dugc c6 dic dudi ap sut giam
dé thu dugc hop chét thé 10h (183mg), dugc sir dung truc tiép trong budc tiép
theo ma khong can tinh ché.

Budce 7:

Tert -butyl (2-(((R)-1 -(((R)-1 -(((R)-6-amino-1-morpholino-1-oxohexan-2-
yl)amino)-4-metyl-1-oxopentan-2-yl)amino)-1-oxo-3-phenylpropan-2-yl)
amino)-2-oxoetyl) (2,3-dihydro-1H-inden-2 -yl) cacbamat 10i.

Hop chét thé 10h (183mg, 0,2mmol) dugc hoa tan trong 10mL metanol,
sau d6 thém 0,5mL hydrazin hydrat. Sau khi khudy & nhiét d6 phong trong 1 gio,
dung dich phéan tng duoc c6 dic dudi ap suat gidm dé thu dugc hop chét tho 10i
(150mg), dwoc sir dung truc tiép trong budc tiép theo ma khéong cén tinh ché.
Budce 8:

(R)-N-((R)-6-amino-1-morpholino-1-oxohexan-2-yl)-2-((R)-2-(2-((2,3-
dihydro-1H)-inden-2-yl)amino)axetamido)-3-phenylpropanamido)-4-
metylpentanamit trifloaxetat 10j.

Hop chat thé 10i (150mg, 1,31mmol) dugc hoa tan trong SmL

diclorometan, sau d6 thém 1mL axit trifloaxetic. Sau khi khudy trong 1 gi &
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nhiét d6 phong, dung dich phan tng dugc cd dac dudi ap suat giam. Phan du thu
duoc duge tinh ché bing sic ky long hidu sudt cao dé& thu duoc hop chét 10j
(5mg, hiéu suét: 4%).

MS m/z (ESI): 649,4 [M + 1].

'H NMR (400 MHz, DMSO- d;) § 8,36 (d, 1H), 7,88 (d, 2H), 7,21-7,33 (m,
9H), 4,61-4,64 (m, 1H), 4,36-4,47 (m, 1H), 4,02-4,15 (m, 2H), 3,60-3,70 (m, 3H),
3,45-3,59 (m, 5H), 3,35-3,44 (m, 3H), 2,90-3,25 (m, 9H), 1,55-1,80 (m, 6H),
1,30-1,45 (m, 4H), 0,98 (d, 3H), 0,92 (d, 3H).

Bude 9:

(R)- N -((R)-6-amino-1-morpholino-1-oxohexan-2-yl)-2-((R)-2-(2-((2,3-
dihydro-1H)-inden-2-yl)amino)axetamido)-3-phenylpropanamido)-4-
metylpentanamit 10.

10j (5mg, 0,0057mmol) dugc hoa tan trong 2mL dung mdi hdén hop cia
diclorometan va metanol (V/V = 10: 1), sau d6 bédo hoa natri cacbonat dugc thém
vao dé giam d pH xudng khoang 7. Dung dich phan tng 13 khudy trong 30 phut
& nhiét d6 phong va dé yén va ding. Pha hitu co dugc thu gom, sdy kho qua
magie sulfat khan va loc. Dich lgc dugc c6 ddc dudi ap sudt giam dé thu duoc
hop chét 10 (4mg, hidu suét: 100%).

MS m/z (ESI): 649,4 [M + 1].

Thtr nghiém sinh hoc

Sang ché s& dugc mé ta thém tham chiéu dén céc vi du thir nghiém, nhung
c4c vi du nay khong nén duoc coi 12 giéi han pham vi ciia séng ché.
Vi du kiém tra 1:

1. Muc tiéu thir nghiém

Muc tiéu cua thir nghiém nay la d& xac dinh hiéu qua kich thich cta hop
chét ctia sang ché trén KOR (h-KOR) thy thé ngudi, va dé danh gia hoat dong in
vitro ciia hop chét theo gia tri ctia ctia ECs.

2. Kiém tra hoat dong h-KOR
2.1 Muc tiéu thtr nghiém
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Hop chét coa sang ché c6 thé kich hoat thu thé h-KOR , do d6 13m giam
muc d0 cAMP ndi bao. cAMP thong tin thir hai di vao hat nhan va lién két voi
CRE cua DNA, tir d6 bit diu biéu hién cta luciferaza & phia duéi. Luciferaza
phan tmg véi bé mit clia nd phét ra huynh quang, va tin hiéu huynh quang do
dugc phan 4nh hoat ddng chu yéu cua hop chét.

2,2 Phuong phép thtr nghiém

Hoat dong cua hop chét vi du 13m thir nghiém trén viéc tc ché dau hKOR
va anh hudng dén mitc cAMP & phia duéi dugc thir nghiém theo phwong phap
sau day.

2.1.1 Nguyén li€u va dung du thir nghiém

Tén thudc thir Cbng ty cung cip S hiu

Ngén hang té bao cia
Uy ban bao ton vin héa
Dong té bao HEK293 | dién hinh cia v\Vién | GNHu43
han 1am khoa hoc

Trung Quéc

DMSO Shanghai Titanchem G75927B
Moi truong glucoza cao

Thermo HyCLone SH30243018
DMEM
Huyét thanh bao thai bo

Gibco 10099-141
(FBS)
CRE/pGLA4,29 Promega E8471

Cong ty TNHH cong
K OR-1/pcDNA3.1 (+) |nghé  sinh  hoc | Tong hop

GENEWIZ
ONE-Glo  Luciferaza
Promega E6110
Assay System
2,2,2 Thu tuc thr nghiém

1) Liy dong té bao don dong HEK293/K OR/CRE
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'KOR /pcDNA3.1 (+) va CRE/pGL4,29 dugc chuyén vao té bio HEK293. G418
va hygromycin dugc bd sung vao moi trudng nudi cdy, va dong té bao don dong
HEK?293/K OR/CRE dugc sang tai dia nubi cy té bao 96 -well.

2) Tac ddng ctia hop chét vi du trén h-KOR

HEK293/HK hay/CRE té bao don dong dugc nudi ciy trong méi trudong
DMEM/glucoza cao (10% FBS, 1 mg/ml G418, 200pg/ml hygromycin, tron déu),
va cdy truyén mdi 3 ngdy mot 1an. Vao ngay thi nghiém, dich treo té bao dugc
didu ché véi moi trudng t& bao tuoi, dugc thém tdm 96 well (BD, # 356.692) véi
20.000 t& bao/well, va & & 5%CO, & 37°C. Vao ngay thit hai, hop chit duoc hoa
tan trong DMSO tinh khiét & ndng d6 20mm, sau d6 tao thanh véi DMSO véi
ndng d6 diu 200nM va pha long trong gradien ndng d6 gip ba dén 8 1an. 90l
DMSO dugc thém vao chd tréng va kiém soat well. Dung dich d& pha lodng duoc
pha lodng 20 14n v6i méi trudng DMEM/hyperglucoza (SH30243.01B, Hyclone)
¢6 chtra 10uM Forskolin. Céc dia cdy t& bao cdy vio ngdy dau tién dugc 14y ra,
va 10pl thube pha logng hosc thudc kiém soat (0,5% DMSO) dugc thém vao timg
well. TAm duoc 1ic nhe va dat & 37°C trong 4 gid. Trong dia nudi ciy té bao 96
well, 100ul dung dich xét nghiém luciferaza (Promega, # E6110) dugc thém vao
tung well. Tam duogc dit 5 phut & nhiét 46 phong. Gié tri ECsy duoc do béng
VictoR3.0. Gi4 tri ECsy ctia hop chét duoc tinh todn bing phin mém Graphpad
Prism dya trén ting ndng d ctia hop chat va gia tri tin hiéu tuong tmg.
2,3 Két qua thir nghiém

Hoat dong cta hop chét cia sang ché trén viéc tic ché h-KOR va anh
huong dén mic cAMP & phia duéi duge xac dinh bing cac thir nghiém trén, va
gia tri EC5¢ duoc thé hién trong bang 1.1.

Béang 1.1: ECs, ctia hop chit cua sang ché trén viée tic ché h-KOR va anh

hudéng mic cAMP
Vidusb ECso (pM)
1 56
2 15
3 4
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4 9

5 1

6 79

7 3

5O 8 13

9 0,5

10 > 1000

K&t luan: Hop chét cua sang ché c6 tac dung kich thich ding ké & thu thé
h-KOR . Cu thé, khi nhém thé trén nhém amin cta glyxin 13 nhém etyl thay thé
hodc khong duogc thé, hop chit nay c6 tac dung khdng mong mudn.

Dénh gia dugc dong hoc

Vi du kiém tra 2: Thir nghiém duoc dong hoc clia hop chét cua vi du 2, 5 va 8
theo sang ché & chuot.

1. Tém tét:

Chu6t dugc sir dung lam dong vat thir nghiém. Néng d6 thube trong huyét
tuong & céc thoi diém khac nhau dugc xac dinh béi LC/MS/MS sau khi st dung
trong tinh mach hop chit cua vi du 2, 5 va 8 trén chudt. Hanh vi dugc dong hoc
ctia hop chét cta sang ché duoc nghién ciru va danh gia & chuét SD.

2. Giao thuce
2.1 Hop chét thir nghiém

Céc hop chét ctia vi du 2, 5 va 8.
2,2 Pong vat thtr nghiém

12 con chudt Sprague-Dawley (SD), mot ntta duc va mot nlra céi, dugc
mua tir SINO-BRITSH SIPPR/BK LAB. ANIMAL LTD., CO, véi gidy phép so:
SCXK (Thuong Hai) 2008-0016.

2,3 Didu ché hop cht thir nghiém

Lugng thich hop cta hop chat thir nghiém dugc can nhic va bd sung 5%
5% DMSO + 5% PEG400 + 90% nuéc mubi binh thuong lién tiép.

2,4 Str dung
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Sau mot 14n nhanh qua dém, 12 con chudt SD, mdt nira duc va mot nira
céi, duoc chia thanh 3 nhém nhu nhau, va sir dung qua dudng tinh mach véi lidu
luong chinh xé&c 5ml/kg.

3. Quy trinh

Trong nhom tinh mach, méu (0,2mL) dugc 14y tir xoang qu¥ dao trudc khi
str dung va 0,25, 0,5, 1,0, 2,0, 4,0, 8,0, 11,0 va 24,0 gid sau khi sir dung. Cac mau
duoc luu trir trong dng heparin, va ly tim trong 10 phut tai tbc d6 3.500rpm aé
tach huyét twong. Cac miu huyét tuong dugc luu trit & -20°C.

Nong db ctia hop chét thir nghiém trong SD chudt plasma sau khi tiém tinh
mach dugc xac dinh b?ng LC-MS/MS.

4. K&t qua cua céc thong sb duoc dong hoc trén chudt SD
Céc thong s6 duge dong hoc cua hop chét cta céc vi du 2, 5 va 8 cua sang

ché dugc trinh bay duéi day.

Thong s6 dugc déng hoc (1mg/kg)
Khu Ve Thoi gian Thé tich
. Thoi gian .
Vi du|dudi duong luu trt | Phén giai phén phoi
, ban hiy . .
sO cong trung binh biéu kién
AUC(ng/mL | 1 MRT CL Vz
*h) (h) (h) (ml/phut/kg) | (ml/kg)
0,488  +£10,525 +
2 2563 + 427 6,66 1,28 |280+46
0,026 0,099
0,469  +10,557 +
5 1697 + 363 10,1 £1.8 [410£112
0,092 0,2424
. 0,502 +£0,566 +
sO 8 1522 + 436 11,6 £3,3 499111
0,038 0,12

Két lufn: hop chét cla sang ché ¢6 tinh dwoc dong hoc tdt & chudt.

Vi du kiém tra 3: Thir nghiém dong hoc ctia hop chét ctia vi du 5 cua séng ché &
cho

1. Tém tit:
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Cho Beagle duoc st dung lam ddng vat thir nghiém. Nong d6 thubc trong
huyét twong & céc thoi diém khéc nhau duge xac dinh bang LC/MS/MS sau khi
tiém tinh mach hop chit cta vi du 5 cho ché Beagle. Hanh vi duge dong hoc ctia
hop chét cia sang ché duoc nghién ciu va danh gia trén ché Beagle.

2. Giao thirc
2.1 Hop chét thir nghiém

Hop chét cta vi du 5.
2,2 Bong vat thir nghiém

Ba con ché Beagle trong nhom, dyc, dugc mua tir Cong ty cdng nghé dugce
phim Medicilon (Thuong Hai)
2,3 Piéu ché hop chét thir nghiém

Luong thich hop cta hop chét thir nghiém duge can, va thém 100% nudc
mubi binh thuong.
2,4 St dung

Sau mdt dém, 3 con ché duc Beagle trong nhom, dugc tiém tinh mach véi
lidu 2ml/kg.
3. Quy trinh

Trong nhém, méu tinh mach (1mL) dugc l4y tir tinh mach truéc khi tiém 5
phat, 15 phit, 0,5, 1,0, 2,0, 4,0, 8,0, 12,0 va 24,0h sau khi tiém. Cac miu dugc
lwu trit trong éng hépatin, va duoc ly tAm trong 10 phat tai tbc d6 3.500rpm dé
tach huyét twong. Cac mau huyét tuong dugc bao quan & - 80°C.

Ndng d6 cua hop chét thir nghiém trong huyét trong cho Beagle sau khi
tiém tinh mach dugc xac dinh boi LC-MS/MS.

4. Két qua ciia cac thong sé duoc dong hoc & ché Beagle

Thoéng sé dong luc hoc ctia hop chét vi du 5 ciia sang ché dugc trinh bay

dudi day.
Théng s6 dugc dong hoc (0,3mg/kg)
Vi du|Khu  vuc Thoi gian Thé tich
. Thoi gian .
sO dudi duodng luu tra | Gidi toéa phén phodi
ban huy 2k
cong trung binh bieu kién
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AUC(ng/mL |t MRT CL Vz
*h) (h) (h) (ml/phut/kg) | (ml/kg)
1,34 +£ 0,0(1,43 = 0.
5 1975 £ 165 s 08 2,54+£0,21 |296+19

Két lufn: Hop chét cta séng ché c6 dic tinh duoc dong hoc t6t & ché Beagle.

Vi dy kiém tra 4: Béo c4o thir nghiém cua 1chét kich thich KOR trong diéu tri
dau do thirc an tir rong gay ra & chudt
1. Muc ti€u cia thir nghiém

Mo hinh dau viém thirc n tir rong & chudt duogc thiét 14p dé danh gia hiéu
qué diéu tri cua thude kich thich KOR trj dau viém & chudt.
2. Phuong phap thuc nghiém va nguyén li€u thuc nghiém
2.1. Thir nghiém ddng vat va didu kién #n

Chudt duc WistaR mua tir Phong thir nghiém dong vat SLAC Thuong Hai,
Céng ty TNHH (Thuong Hai, Trung Quéc, Gidy chimg nhéan s 20 15000513408,
Gidy phép s6 SCXK (Thuong Hai) 201 2 -00 02). Chudt c6 khdi lwong 150 -
180g, va dugc nudi 5 con/ldng, trong diéu kién 12/12 gidr didu chinh chu ky 4nh
sang/tdi, hing sb nhiét d6 23 + 1°C, d6 4m 50 ~ 60%, va tiép can tu do vao thirc
4n va nude. Sau khi mua, dong vat thich nghi vé6i didu kién ndy trong 7 ngay
trude khi thir nghiém duoc bat dau.
2,2. Hop chét thir nghiém

Hop chét vi du 5.

A-Thirc 3n tir rong, 16 s6 BCBP8978V, mua tir sigma.

0,9% dung dich natri clorua (500mL, 4,5g).

1% A- Thirc #n tir rong duge dit trong nuwde mudi sinh 1y, va khudy qua
dém dé tao thanh Hé huyén phi gidng nhu thach.

Liéu hop chit dugc tinh toan trén co s6.
2,3. Thiét k& va phuong phép thir nghiém
2,3.1 Nhém dong vat

Sau khi cho dn, chudt dugc nhom thanh cac nhém nhu sau:

Nhém dau do viem |n | Phuong phap Phuong phap st dung
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Nhém kiém soat 0,9% NS 0,9% NS (. v., Mot

tréng (sc, 0,1ml/chudt, mot 14n) | 14n)

1% A-Thic an tu rong
Nhém md hinh 8 (caragenan) (sc, | 0,9% NS (i.v., M6t 14n)

0,1ml/chudt, mot 14n)

Nhoém vi du 5 5 1% A-Thirc &n tir rong (sc., | Vi du 5 (0,1, 0,3mg/kg
(0,1 va 0,3mg/kg) 0,1 ml/chudt, mot 14n) i. v., mot 1an)

Luu y: NS: nuéc mubi théng thudong duge sit dung trong viée diéu ché
dung dich rong; iv: tiém tinh mach; sc: tiém duéi da.
2,3,2. Phuong phap thir nghiém! !;

Phuong phap thir nghiém dugc sira d6i theo phuong phép ctia tai liéu 1
(Kazunari Nakao et al.). Trudc thir nghiém dau do viém, chudt duge chia ngiu
nhién thanh céc nhém sau theo trong lugng co thé: nhém dbi chimg tréng, nhém
md hinh, vi dy 5-0,1mg/kg nhém va nhém 5-0,3mg/kg. Cé 8 con chudt trong mdi
nhém. M6 hinh dau do viém dugc thuc hién trong chudt WistaR bing tiém dudi
da 1% thtic an tir rong (100ul). Sau 4 gid, nhiing con chudt dd phai chiu thu
nghiém dau dé danh gi4 ngudng dau co hoc. Tiém tinh mach thudc vio dudi
(1ml/kg) duoc thuc hién 30 phut truée khi phat hién, va nhém kiém soat va nhém
mo hinh dugc dua ra dung moi tuong Ung.

Luu y: tai liéu 1: CJ-023,423, a Novel, Potent va Selective Prostaglandin
KOR Receptor Antagonist with Anti-hyperalgesic Properties[J]. The Journal of
Pharmacology va Experimental Therapeutics, 2007, 322(2):686-694.

2,4 Thiét bi thir nghiém

Electron Von Frey: UGO BASILE, loai 38450.
2.5 Trinh bay dit liéu va xtt 1y thong ké

Dit liéu thtr nghiém duogc thé hién duéi dang trung binh + do léch chuén
(SD). So sanh théng ké dugc thuc hién bang céc h sir dung thir nghiém phén mém
excel. Dit liéu gitta cac nhém md hinh va nhém déi chimg dugc phéan tich va so
sénh dé xé4c dinh xem c¢6 mdt y nghia théng ké déang ké. * P <0,05 cho thiy ring

¢6 su khac biét déng ké gitta c4c nhém md hinh va nhém déi chimg, ** P <0,01
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cho thdy ring c6 sy khéac biét dang ké cao giita nhém ngudi maiu va nhém d6i
chimg, # P <0,05 chi ra ring c6 su khéac biét dang ké giita cac nhém md hinh va
nhém dbi chimg, ## P <0,01 chi ra ring c6 sy khac biét dang ké gitra nhém mb
hinh va nhém duge st dung thude.
3. Két qua: tac dung clia hop chét clia séng ché trén viéc dau do viém thirc &n tir
rong thirc &n tir rong géy ra & chudt

Két qua thyc nghiém & chudt cho thdy ngudng d6 diu trong nhém kiém
so4t tréng 13 khoang 20g, va ngudng d6 diu trong nhém mé hinh 13 7,6g. So véi
nhém déi chimg tréng, ngudng d6 nhay trong nhém mo hinh gidm dng ké (P <
0,01). So v6i nhém mé hinh, tit ca cac loai thubc c6 thé 1am ting déng ké
ngudng do nhay cua chudt viém (P < 0,01). Ngudng dau cua vi du 5- 0,1mg/kg
va vi du 5- 0,3mg/kg la 13,7g va 23,2g, tuong Ung. Muc ting 1a 79,5% va
204,5% twong tmg, voi sy phu thude lidu dang k& (xem Fig.1).
4. Thao ludn

A-Thtc an tir rong la chét keo duoc chiét xuét tir thuc vat thily sinh, va c6
tac dung kich thich di tng. Thirc &n tir rong don c6 thé giy viém va giy dau.
Trong thir nghiém nay, md hinh dau do thirc #n tir rong dugc thiét 1ap dé quan sat
nhitng thay dbi cia ngudng dau sau khi ding thubc kich thich KOR & chudt, va
dé danh gia tac dung gidm dau cta thudc trén dau viém ban cép va cudng do cia
nd. Thir nghiém da st dung dung cu do xUc gidc electron d& do phan tng cla
chudt véi d6 diu. Dung cu do xuc giac electron (e-VF) st dung thiét ké ban dau
cta Ugo Basile dé danh gia chudt va chudt di tmg va di gidc. Cong cu tu dong ghi
lai thoi gian kich thich va cuong d6 kich thich trén gia stc. Viéce thiét ké lang
kinh ddc dao gitip dé dang quan sat khu vuc nudi cay cta thir nghiém dong vat
trong thi nghiém. Trong qua trinh phét hién, thiét bi c6 thé cam nhén dong vt thir
nghiém dé rut lai méng thtr nghiém, hodc c6 thé dwoc danh gia bang cong tic
chan. Thiét 14p vi trf tap trung hon phtt hgp hon cho viéc gy dau cuc bd va do
luong dau than kinh.
5. Két luan

Hop chét thir nghiém c6 thé cai thién dau viém & chuét phu thuge vao liéu.
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Trong toan bd phin md ta va cac diém yéu ciu bao ho sau day, trir khi noi
dung yéu cau khéc, tir “bao gdm” va céc bién thé “odm ¢6” va “gdm” s& duoc
hidu theo ham y bao gdm sé nguyén hodc budc hoic nhém sb nguyén hodc buédc
d3 néu nhung khong loai trir sé nguyén hoic budc hoic nhém s6 nguyén hoic
buédc bat ky khac.

Viéc dan chibu dén 4n phim da biét bét ky (hodc thong tin thu duoc tir nd)
hodc van d& bat ky da biét trong ban mb ta nay, khong dugc, va khéng nén duge
14y 13 su thira nhan hodc chip nh4n hojc dang goi y bét ky rang 4n phdm d3 biét
bét ky (hodc thong tin thu dugc tir nd) hodc van dé di biét tao ra mot phén cia

kién thirc tdng quét thong thudng trong linh vuc ma sang ché lien quan.
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YEU CAUBAO HO
1. Hop chét c6 cong thirc (I):

ﬁ;\([)fN\(U\lN()} M)z

(D)

hodc chét hd bién, chit dong phan khéng quang hoat, chét triét quang, chét
dong phan d6i anh, chat dong phan khéng dbi quang, hoic hdn hop, hoic mubi
dugc dung cua no, trong do:

- M 1a moét axit vo co hodc mdt axit hitu co;

G duoc chon tir nhém gbém O, “NR* va -CR’R®;

R' dugc chon tir nhém gém hydro, alkyl, alkoxy, haloalkyl, halogen,
amino, nitro, hydroxy, xyano, xycloalkyl, heteroxyclyl, aryl, heteroaryl, -OR’, -
C(O)R’, -C(O)OR” -S(0),R” va -NR*R” trong d6 alkyl, haloalkyl, xycloalkyl,
heteroxyclyl, aryl va heteroaryl ty y duoc thé bing mét hodc nhidu nhém duoc
chon tir nhém gdm alkyl, haloalkyl, halogen, amino, nitro, xyano, hydroxy,
alkoxy, haloalkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

R? duogc chon tir nhém gdm arylalkyl, xycloalkylalkyl va xycloalkyl, trong
d6 arylalkyl, xycloalkylalkyl va xycloalkyl m3i nhém ddc 1ap duoc thé bing mét
hodc nhiéu nhém dugc chon tir nhém gdm alkyl, xycloalkyl va aryl;

R’ duogc chon tir nhém gdm hydro, alkyl, alkoxy, haloalkyl, xycloalkyl,
xycloalkyl alkyl, heteroxyclyl, alkyl heteroxyclyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, -OR> -C(O)R’ va C(O)OR” trong d6 alkyl, haloalkyl,
xycloalkyl, alkyl xycloalkyl, heteroxyclyl, alkyl heteroxyclyl, aryl, arylalkyl,
heteroaryl va heteroarylalkyl ty ¥ duoc thé bang mdt hogc nhiéu nhém dugc
chon tir nhém gdm alkyl, haloalkyl, halogen, amino, nitro, xyano, hydroxy,

alkoxy, haloalkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;
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R* dugc chon tir nhém gbém hydro, alkyl, haloalkyl, xycloalkyl, alkoxy,
hydroxyalkyl, amino, alkoxycacbonyl, heteroxyclyl, aryl, heteroaryl, -OR’, -
C(O)R”, -C(O)OR, -S(0),R” -NR®*R’ va -NHC(O) NR®°R” trong dé6 alkyl,
xycloalkyl, heteroxyclyl, aryl va heteroaryl tiy y dugc thé bang mot hoic nhidu
nhém duge chon tir nhém gdm alkyl, halogen, hydroxy, amino, alkoxycacbonyl,
nitro, xyano, alkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

mdi trong sb R® va RS duoc lua chon doc 14p tir nhém gdém hydro, alkyl,
alkoxy, hydroxy alkyl, hydroxy, amino, alkoxycacbonyl, xycloalkyl,
heteroxyclyl, aryl, heteroaryl, -OR’, -C(O)R’, -C(O)OR’, -S(0),R’, - NR*R’ va -
NHC(0) NR®R’, trong d6 alkyl, xycloalkyl, heteroxyclyl, aryl v& heteroaryl duoc
thay thé tuy v béi mot hodc nhiéu nhém dugc lua chon tir nhém bao gém alkyl,
halogen, hydroxy, amin, alkoxycacbonyl, nitro, Xyano, alkoxy, hydroxyalkyl,
xycloalkyl, heteroxyclyl, aryl va heteroaryl,

R’ duoc lwa chon tr nhom g(‘Sm nguyén ti hydro, alkyl, amin, alkoxy,
hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl, trong do alkyl,
xycloalkyl, heteroxyclyl, aryl va heteroaryl tily y dugc thé bang mot hoic nhiéu
nhém dugce chon tir nhém gdm alkyl, halogen, hydroxy, amino, nitro, xyano,
alkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

R® va R’ mdi gbc duge chon doc 14p tir nhém gdém nguyén tir hydro, alkyl,
alkoxy, alkyl hydroxy, hydroxy, amin, alkoxycacbonyl, xycloalkyl, heteroxyclyl,
aryl va heteroaryl, trong d6 alkyl, xycloalkyl, heteroxyclyl, mdi trong s6 aryl va
heteroaryl tiy ¥ dugc thé bing mot hodc nhidu nhém duge chon tir nhém gdm
alkyl, halogen, hydroxy, amino, alkoxycacbonyl, nitro, Xyano, alkoxy,
hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

zl1a 0,1, 2,3 hoac 4; va

m la 0, 1 hoac 2.

2. Hop chét ¢6 cong thirc (I) theo diém 1, trong d6 hop chét 13 hop chit c6 cong
thae (ID):
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(1) NH,
hodic chit hd bién, chit ddng phan khong quang hoat, chét triét quang, chat
ddng phan dbi anh, chit dong phan khong d6i quang, hodc hdn hop, hoic mubi
dugc dung cua no, trong do:
M, G, R?, R? va z duogc x4c dinh trong diém 1.
3. Hop chit c6 cong thirc (I) theo diém 1 hodc 2, trong d6 hop chét 13 hop chit co
cong thac (III):

(m) NH,

hodc chat hd bién, chit ddng phan khéng quang hoat, chét triét quang, chit
ddng phan dbi anh, chit ddng phan khéng d6i quang, hozc hdn hop, hoic mudi
dugc dung cda no, trong do:

M, G, R? va z dugc x4c dinh trong diém 1.
4. Hop chét c¢6 cong thire (I) theo diém bét ky trong s cac diém tir 1 dén 3, trong
d6 hop chit 13 hop chat ¢6 cong thic (IV):

NH,

hogic chit hd bién, chit ddng phan khong quang hoat, chét triét quang, chét
ddng phan dbi anh, chit ddng phén khong dbi quang, hoic hén hop, hoic mudi
duoc dung cia nd, trong do:

M, R? va z dugc xac dinh trong diém 1.
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5. Hop chét c6 cong thirc (I) theo diém bét ky trong sd céc diém tir 1 dén 3, trong
d6 hop chét 13 hop chit ¢ cong thirc (III-A):

(RB)S_/

(II-A)

hodc chét hd bién, chit ddng phan khong quang hoat, chét triét quang, chét
ddng phan dbi anh, chit dong phan khong d6i quang, hosc hdn hop, hoic mubi
dugc dung cua nd, trong do:

G 12 O hoic CR’RY;

R dugc chon tir nhém gém hydro, alkyl, haloalkyl, halogen, amino, nitro,
xyano, hydroxy, alkoxy, haloalkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl
va heteroaryl;

R"vaR"1a giéng nhau ho3c khac nhau va mdi duogc lua chon doc 1ap tir
nhém gdm hydro, alkyl, haloalkyl, halogen, amino, nitro, xyano, hydroxy,
alkoxy, haloalkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

hodc R va R" dugce 14y ciing nhau dé tao thanh mét xycloalkyl;

R" dugc chon tir nhém gém hydro, alkyl, haloalkyl, halogen, amino, nitro,
xyano, hydroxy, alkoxy, haloalkoxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl
va heteroaryl,

sla0, 1 hodc 2; va

R’ dén R®, M va z dugc xac dinh trong diém 1.

6. Hop chit c6 cong thirc (I) theo diém 5, trong d6 G 13 CR’R® va R® 14 nhu dugce
x4c dinh trong diém 1.

7. Hop chét c6 cong thic (I) theo diém bat ky trong cac diém tir 1 dén 6, trong d6
hop chit c6 cong thic (IV -A):
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hozic chit h bién, chit ddng phan khong quang hoat, cht triét quang, cht
ddng phan dbi anh, chat ddng phan khéng d6i quang, hodc hdn hop, hoic mubi
dugc dung cua no, trong do:

R'" dén R, M, z va duoc x4c dinh trong diém 6.
8. Hop chét c6 cong thirc (I) theo diém bét ky trong cac diém tir 1 dén 7, trong d6
hop chét c6 cong thic (IV -B):

R"),

(1V-B)

hodc chat h bién, chit ddng phan khong quang hoat, chit triét quang, chat
ddng phan dbi anh, chat dong phan khéng ddi quang, hodc hdn hop, hoic mubi
dugc dung cua no, trong d6:

R @nR'!', R” M, z va dugc x4c dinh trong diém 6.
9. Hop chét c6 cong thirc (I) theo diém bat ky trong céc diém tir 1 dén 8, trong d6
z1a 0 hoac 1.
10. Hop chét ¢6 cong thirc (I) theo diém bat ky trong cac diém tir 1 dén 9, M l1a
axit hitu co.
11. Hop chét ¢6 cong thirc (I) theo diém bat ky trong cac diém tir 1 dén 10, M 13
axit trifloaxetic.
12. Hop chét c6 cong thie (I) theo diém bat ky trong céc diém tir 1 dén 11, trong
d6 hop chit dwoc chon tir nhém bao gom:
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N

H,

N
Q/EOH - CF,COOH

NH,

0
- CF4COOH
OH

13. Hop chét c¢6 cong thic (VI):
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ho3c chit hd bién, chét d6ng phén khong quang hoat, chét triét quang, chét
ddng phan dbi anh, chat ddng phan khéng ddi quang, hodc hdn hop, hoic mubi
dugc dung cua no, trong do:

R® 12 nhém bao vé amino; va

G va R? dugc xé4c dinh trong diém 3.
14. Hop chét c6 cong thirc (VI) theo diém 13, trong d6 R* 1a t-butoxycarbonyl, 9-
floenylmetoxycarbonyl, alyloxycarbonyl, tricloetoxycarbonyl,
trimetylsilyloxycarbonyl, = benzyloxycarbonyl, p-metylbenzensulfonyl, p-
nitrobenzensulfonyl hodc tert-butyl.
15. Quy trinh diéu ché hop chét ¢ cong thire (III) theo diém 3, trong d6 quy trinh

nay bao gdm céc budc:

loai bd nhém bao vé R* trén hop chét c¢6 cong thic (VI) trong diéu kién c6
tinh axit dé thu dugc hop chat c6 cong thire (TID);

trong do6:

M, G, z va R? dugc xé4c dinh trong diém 3, va R* duoc x4c dinh trong diém
13.
16. Dugc phim bao gdm lwong hop chét cé higu qua ciia cong thic (I) theo diém
bat ky trong céc didm tir 1 dén 12 va mét hoic nhidu chit mang, chit pha lodng

hodc ta dugc dugc dung.
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Ngwdng diu (9)

Nhém tréng va nhém mo hinh
*»p<0,05 **p<0,01

Vi dy 5 va nhém mé hinh
#p<0,05 ##p < 0,01
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