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CLAIMS
1. A compound of general formula I:
RZ
R! N
\
Q
0
5 or a pharmaceutically acceptable salt thereof,
wherein
R' is
R3
/ (CHZ)m (CH2)H\
RS
O
N
R* H

7

J OO

fegfegelole

m is an integer of 0, , Oor 2;

n is an integer of 0, 1, or 2;

R* is H or C;-Cealkyl;

each R’ and R! independently is H, O, C;-Csalkyl, -NH,, -
15 NHC (=0O)CH;, OH, and -NHC (0O)CH,COOH;

NH,, HN=C(NH2)N-H-, NI'IQS(O)2—', (NHz)gCHNH‘, or CH;C (O)NH-;

/
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wherein R® can be optionally substituted with a substituent

selected from the group consisting of benzyl, benzyl-0C(0)-, Ci-
Cealkyl, OH, and -NH;;
R6
/ (CH2)0 (CH2)p
\Rg
Q is R7 ,
5 Q0 and R?, together with the nitrogen atom to which they are
N
N | />
attached, can form a N cycle;

0 and R', together with -C(O)N- to which they are attached,
o]

H;N
2 N/

can form a 0 cycle optionally substituted at the
amino group with -C(0O)CH;;
10 o is an integer of 0 or 2;
p is an integer of 0 to 3;
each R® and R’ independently is H, C;-Csalkyl, -C(O)NH,
COOH, -CH,0H, or C;-Csalkyl-NH;;

wherein R® and R’ can be optionally substituted with one or

15 two C;-Cealkyls, =-CH(CH(OH)CH;) (C(O)OC.;Hs), -CH(CH(OH)CH;) (COOH),
-CH(CH(CH;),) (C(O)OCH;), -CH(CH(CH;),) (C(O)NH,), -CH(CH;)C(O)OCH;,
-CH(CH;)C(O)NH,, -CH (CH,CH (CHs) ;) (C(O)OCHs) , -
CH (CH,CH(CH;)2) (C(O)ONHz) , -CH (CH,0H) (COOH) , -
CH(CH(OH) CHs) (C (0)OCH3) , ~CH(CH; (OH) ) (C(O) OCH3;) , -

20 CH(C(O)NH;) (CH,OH), -CH,CH (OH) CH;3, - (CH;) ,0H, - (CH,) ;0H, -
CH,C (O) NH,, -CH,C (0) OCHs, -CH,COOH, -C(0) OCH;, or -

CH(C(O)NH;) (CH(OH) CH3) ;

N
— )
NH HN , HN ’

R® is H, -COOH, NH;,
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wherein R® can be optionally substituted with one or more
substituents selected from C;-Cgalkyl, C,-Csalkoxy, halo, -COOH,
-0H, pyridyl, -O-benzyl, and phenyl;

10 selected from the following structural formulas:

Number in the
. . Formula
application
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1
OH O
H
o] NH
5 Y\/\H/ \/\O
OH (o] NH
NH N
; OY\/\‘( \/\(/j
OH O NH
NH
. OY\/\"/ \/Y\NH
OH (@) N=
DY\/\H/NH
> OH o \/\Cj
N
H
NH
p OY\/\I
OH H
NH
: OY\/\H/
OH (@] NH
NH
. w \/\(\NH
OH (] HN
o} NH
9 M \/Y\NH
OH o} e}
H
NH
10 M
OH o)
O NH
11 Y\/‘\H/ \/Y\]
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(o] NH N
12 YU T
OH o Nz
NH
13 OY\/\[( \/\</—_\>
OH o} N=N
o NH _
OH o NH_Y/
NH
s NI
OH ol Ny
H
™YY
7
16 H e} \/\( A \N
o=/
. \”/\/\”/
P >
YOS
18 OH o] ’J\):N>
H
o) NH N\ N\
19 Y™ \/\@ij
OH o] N = N/
NH N,
20 Y V\[ﬁ
OH o N/ ZN
HO. NH
TN OIS
21 e
N/ N/
O NH
22 W\{]/ \/W
OH [e] N\S
O NH =
23 M G @
OH o ==
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24
OH (0]
(o) NH
25 YU
OH o Ne—g
NH =
OH e} N
OY\/YNH o\
27 N
OH (o] \ /
o NH N
H (e} O
o NH
OH o Ne—d
CHy
30 HOMNH =
NH
(o] (o] \/\N(\“::.'-;/
CHg
31 HO\H/‘\/\H/NH =
7\
32 oﬁ/\/\ﬂ/NH\/\/Q
OH (o]
NH Z\ -0
33 HOM ‘/\Q/ -
o}
0
34 OY\/\H/NH\/\/[SX
OH o]
I A
35 OY\/\[rNH 7




36
OH o) =\ cl
0. NH =
37 Y\/\n/ M’C'
OH 0 O~
O~—CH,
/ \
38 OY\/\H/NH O/N
OH 0
cl
39 o NH ’ \/N
Y\/\[r o
OH e}
NH
—=
o TN
XN
41 OY\/\[rNH I A
OH o)
OY\/\erH 7 \
42 =~
OH e} N ?
CHs
CHs
NH -
43 W \/Y\NH
OH CHy O N§/
o)
CH3
44 HO NH
HoC \/Y\N
: o) NH.//
o]
CH,
45 HO NH
Hol \/Y\N
o] NH /
0] NH
6 YYY Y
N~/
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o CH;
HN. NH
47 \nj/\ﬂ/ \/Y>N
HO. o) NH-Z
o
(o] (o]
HO NH N
N
(o]
HO NH
N
50 [¢] (0]
HO/U\/\/U\NH
HO/U\/\/{kNH/\/N
(o}
HO NH
o] (0] NHJ
HO NH /N
54 YY)
0 0 S /
OY\/TNH / NH
o] o N'—J
55
H
HoN. NH N
. ™0
i Ly
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7
NH
57 HsC/NY\/\n/ \/\(\N
0 0 \H
HscW
58 HC N NH =
N
0 0 NS
‘o _NH NH P
59 N
o} o} NHY
_NH NH
o} 0 NH
O
Y\/\H/NH a
61 o 0 N==/
HaC
[¢] NH n
62 LT
T
OY\/\[(NH :
63 H3C7<O (o] \/\EN/>
d CHa
o NH :
" Y\/\n/ \/\E
Hae” N © r\{>
o NH :j
65 TY
Hac\/\/o 0 \/\EI\%
OH
66

HOMNH \/Y>N
0

0O NH
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OH
HO. N
67 \,(\)\ﬂ/ H\/Y\N
(o] o] NHJ
(o]
H
68 N \ NH/\/\H/OH
& 4
o]
69 N \ NN NH/\/\[rOH
& 4
(o]
OH
= NH
70
NS °
H
HO 0) N
n Y0
0 0 ,\{
(o} I \
0 »
72 HOJJ\/\/ N
H
(¢]
Q H,e NH
73 HOM\Ir = NH
CH; O N/
OH
o
CH3
74 HO NH =
e I\()N
o NH
o OH
o
CHs
75 HO NH
HaC YT
o N/
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CHs,
HO. NH
7 6 M = N
o) o W/
0% SoH
YYY Y
NH
7 O CH, O N=/
07 NoH
CH,
HO. NH
78 = N
o o NH-7
o7 SoH
YYT T
N
79 O NH, O NH-/
07 “oH
H,C. o
80 :’f N+ =
NH
ojj/\g/o OoH N=/
H
(o]
HO, NH
81 M = N
(o] (@] NHJ
O OH
HO. NH _
i YYY 1)
O OH © NHY
07 “oH
OH
HO. NH
83 A\
o o NS
0% NoH
O. NH H
N
OH O N
OHO (o]
85 WN}I/\CH;;
H
[e]
N,
86 g/_]/\/U\N o
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87 Oj/’j/c“l
H
L
OMNH =N\,
88 OH OhN " NHJ
CH  OH
(o] NH
T\/\Q/ =\
H HN 0] NHJ
89 Oj)\(CHJ
H
H,C” ¢
o] NH
/
Y\/\[r /N
OH o NH-Y
90 HN O
o CH,
NHz CH3a
(o] NH,
—
Y\/\n/ /N
OH o) NHZ
91 "
o
CHy
HyC”
[e] NH,
b g =
OH o} NH\//
92 HN 0
o]
CH,
NH,
o NH,
ﬁ/\/T — N
H HN o H—//
N Ti
HC " HiC CH,
o] NH
Y\/\H/ e N
OH 0 NHJ
HN o]
924
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="
HN Z
° Y\/\I.I/N H
9 5 OH (o] HN o
(o)
OH OH
=N
HN =
° Y\/\R/N H
9 6 OH [e) HN °
o
NH, OH
CHs
H
97 <N ‘ HN/KO OH
\Nj\/kn/NH\/\/Ko
o
CHs
H
98 <N ] HN/KO
\Nj\/‘\r(NH\/\/NH2
o)
ch\(o HO o m
I /
99 A N}I/EN)
OH
100 /\/\n/NHw
HoN S
o
/\/YNH =
HoN
101 : o NH
7]
o] S
102
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| AN
103 NH P
HoN N
/\/\L]/
1
104 -/_>_ ’
N NH N
105 ? /\/\ﬂ/ %
o] S
Lk
106 HZN/\/\"/ \/\&)
o) N
CH,
107 HzN/\/\n/NH\/Y/k/N
e} N—/
H
CH,
108 oj/\/\n/NH\/\%N
H o] NHJ
109
O, N
b g w.
OH (o] NHJ
Q OH
110 OY\/\"/N” 2N\,
OH O NHJ
111 OW\II/NH :
CH
[o} NH n
112 IO
113 . ,O/\\"“
N
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CH,
114 OY\/\H/NH
OH o ! ,{>
H
o) NH N
YL
OH Ha ‘N/>
o NH N
T
OH o 4
HO
CHs
o 4 N
117
TT WL
N
N
118 o NH\/\IN/>
T
N
119 OWYNH\/[N>
OH o "
OY\/\[(NH N\
120 OH o \/\EP
H
O NH \
OH 0 \ s>
O NH
122 Y N
OH [e] \/\SE\¢
NH
193 w \/Y>N
OH e} O
O. NH N\
OH \ O>
o NH
125 b g m”
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126

OY\/\H/N”\/\N\(\/N

OH O N
H
H
127 OY\/\[]/NH\/\(N
OH o LN/>
NH N
N
N
128 m Y
o] NH N
Z\
s Y\/\H/ .
OH 0 =,/
130 OY\/\H/NH XN
OH o | N/)
NH
131 W | N
OH o N _~
NH
N
132 W P
O NH N
133 Y V\©[ >
OH O S/
134 o ’ -
b ¢
o NH N
135 T O
H
N.——-"'\
136 OY\/\[rNH ~°
OH o Nl\/N
137 OY\/YN“ A

OH ¢}
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O, NH
H
WNWN
139 OH o) N§<_:\>
140 OY\/\‘rNH NQ
I, S
Hac\l/CHa
141 OY\/\H/N =
NH> H
NH N
142 HNZ SNH \/\[
HN: NH NH N
143 D Gl i
NH, le) K¢
NH, "
144 HN NH/\/\H/NH N
O /NH2
=g NH N
145 A S
H
146 \( \/\[r
NH, o
O
147 HN\(””WN”\A)LoH
NH, o)
o NH
Y\/\n/ = N
OH S\ o NH-Z
148 oYl\'/CHa
_O OH
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W3
149 i § .
HN/=/N
150 b o
o}
151 NWNH/\/\NW
.
y
(o]
152 N\/\Y\)LNH/\/\NHz
Y
H
H
153 HQN/\/\H/N N
[ )
H
NH
154 HzNW NW
\ /
0 N
NH N
HoN N
155 ‘ /\/Y V\@
0 S
! NH S
Y
0 N
NH N
157 HZN/\/\( \/\&\7
e O
. NH 0
Y
0 N




159 \
/\/\n/NH = N
H,N
NH
H,N = N
161 ’ /\/\g/ \/\N(J
N/\N/N\\N
o -~ /
162 . N
HoN NH
NH N
H,N 7 NN
163 /\/\( \/\©§N,N
NH Y
1 NS
(0] \N N
NH
HZN/\/\[r 74 /N>
165 A e N/
NH N
HoN z
W |
166 N
\_.NH
NH
HQNW Z N’N\
167 ! s
NH
H,N A\
168 /\/I \/p}
169
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OH
NH N
170 DI\E)
© o N
CH,
NH o]
171 HO NH Py
xz
HO (o]
172 HN/Q(%
© N = H
T
o
173 NHJ\CH3
OY\)YNH Vi NH
HO o N=
HO. NH N\
TT 0
Q OH
HO. NH N,
IYrrum
175
(o) o] o /
HO. NH
OH N
Ho\u/\/\n/uﬂ o
OH
NH
g
178 04)\!,’/ L =
NoH,
179 N NH/\/\/\fO
<\Nj/\/n\ g
(o] [o]
N /\/\/U\
180 NH OH




181 \l!)
HO. NH N
182 O NH H
H:
HO. N
N
MNI\E?
183 O/I)NH H
HO
HO NH N
A
|
184 ¢ i H
H,N
NH
185 oﬂN\n/ \/\N
Ho 5
NH
H 5 g
NH N
HooU s/
NH N
188 OXP\H/ \/\V/\O
0 S
NH,
Oﬁ/K/YNH =
189 b 5 /"
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190 i)\/\’rNH\/\EN\>
H 0 d
NH,
191 M‘““ N
OH (6] \/U
0. NH N
192 VY
OH o} S
o}
NH
193 S GGl
P N\ SCHs
N
(o]
O. NH O
194 Y\/\ﬂ/ NH/Y
OH (@] = OH
NH
N=/
195 M N
0 N/\/L\N \
e] Q gﬂ’
AT AN
196 \ \(
(o]
0 0 S/\>‘
197 ~
0 6] S
198 J\/\)]\ /\);\>7<
0 N N
N
199 OM 7N\
-/
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200
(o] [e] I
S N
(o] r\\l/
0 0 =N
202 N
OMLN X
N ]
203 OMN\“/\N ™
o le)
e
204 HO/U\/\/U\NH/\/kr\{
o) o _
)J\/\/U\ N /N
205 HO NH/\/\(
206
o] 0] \
I N
O)\/\/U\N/\/LO
O o N—
207 JWL N/—\N
HO NH N NF
N
I
208 o) N
F
o o
209 O,U\/\)J\N/\/Q
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0. NH
OH 0] o}
0
336 o/ﬂ\v/“\”/NH Zay
| ! \—/
HO NH
=
137 \ﬂ/’\\//\\”/ \H
o o N=/
o NH,
HO NH
\Tr/\\,/“\”/ = NH
338 o o N=/
0 TH
HO NH =
\ﬂ//\\//\ﬁf/ NH
339 o 0 N=/
O N
VERN
HO. NH N
/ -
340 \E/\T/A\E/ \//\E:%z::>
HO NH N
=
NH
342 Y Z N\—
H N=/
2. Use of a compound of general formula I:
R2

R! hll
\”/ \Q
O

or a pharmaceutically acceptable salt thereof,
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wherein
R' is
R3
/(CHz)m (CHy),
\RS
O
R* , N ,
H H
N:::H,/”::ttsz’/ <:N:::H,/”;=:=:>f”*“~\ [::::::[’/
\ | \ | |

OGO
5 " , K;j;;i;7’/”, N//, , Z N, or Z ;

m is an integer of 0, 1, or 2;

n is an integer of 0, 1, or 2;

R? is H or C;-Cealkyl;

each R® and R? independently is H, 0O, C;-Cealkyl, -NH,, -
10 NHC (=0)CH;, OH, and -NHC(0O)CH,COOQH;

H 72
N
<\j/ H ©/
R® is -COOH, -C(O)NH,, N , , ;=

NH,, HN=C(NH,)NH-, NH,S(0),-, (NH;),CHNH-, or CH;C(O)NH-;
wherein R® can be optionally substituted with a substituent
selected from the group consisting of benzyl, benzyl-0C(0)-, Ci-
15 Cealkyl, OH, and -NH;;
R6
CH,), (CHy),

(
/ ~ R8

Q is R’ ,
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Q and R?®, together with the nitrogen atom to which they are

o | :/>

attached, can form a cycle;

Q and R', together with -C(O)N- to which they are attached,
O

H,N N

can form a O cycle optionally substituted at the
5 amino group with -C(0)CH,;
o0 is an integer of 0 or 2;
p is an integer of 0 to 3;
each R® and R’ independently is H, C;-Cealkyl, -C(O)NH,,
COCH, -CH,0H, or C;-Csalkyl-NH;;

10 wherein R® and R’ can be optionally substituted with one or
two C;-Cealkyls, -CH(CH(OH)CH;) (C(O)OCz;Hs), ~-CH(CH(OH)CH;) (COOH),
-CH(CH(CH;3),) (C(O)OCH;), -CH(CH(CH3);) (C(O)NH;), -CH(CH;)C(O)OCH;,
-CH(CH;3) C (O)NH,, -CH(CH,CH (CH3) ;) (C(0O)OCH;) , -
CH (CH,CH (CH3) ») (C(O)ONH;) , -CH (CH,0H) (COOH) , -

15 CH(CH(OH)CH;) (C(0)OCH;3) , -CH(CH, (OH) ) (C(0O)OCH;) , -
CH(C(O)NH;) (CH,0H) , -CH,CH (OH) CH3, - (CH,) ,0H, - (CH,) 30H, -
CH,C (O)NH,, ~CH,C (0O) OCHs,, -CH,COOH, -C(0)O0CH;, or -

CH(C(O)NH;) (CH(OH)CH;) ;

N
GGt
NH HN HN

R® is H, -COOH, NH,, > > )

HN NH
— N
N————/ H |

20 )
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wherein R® can be optionally substituted with one or more
substituents selected from C;-Cg¢alkyl, C;-Csalkoxy, halo, -COOH,
-OH, pyridyl, -O-benzyl, and phenyl;

or a compound selected from the following structural

formulas:

- HO\(Q/\/\IOrO\/KNN/>

72 HOJ\/\/OM\>
H
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NH,
300 NH\/\)\(O
N / o} OH
H

provided that the compound is not
0] NH _
. Y\/\[( \/\(\N
OH 0 NH<¢

in the manufacture of a medicament for preventing or

5 treating asthma exacerbation, chronic obstructive pulmonary
disease, mucoviscidosis, conjunctivitis, gastroenteritis,

hepatitis, or myocarditis.

3. Use of a compound of general formula I:

RZ

or a pharmaceutically acceptable salt thereof,
wherein

R is



10
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R3
/(CHz)m (CHz)n\ .
0
R* , N ,
H =~ H S —
S <
N N

NH | ‘;i;;i;7/’/1 Nz/' /,»N, . P ;

m is an integer of 0, 1, or 2;

n is an integer of 0, 1, or 2;

R? is H or C;-Cealkyl;

each R’ and R* independently is H, 0, C;-Cealkyl, -NH,,
NHC (=0)CH;, OH, and -NHC(O)CH,COOH;

H 72
N
<;*::]I///‘ H [::::]///
R® is -COOH, -C(O)NH,, N , , ;-

NH,, HN=C (NH,)NH-, NH,S(0),-, (NH,),CHNH-, or CH;C(O)NH-;
wherein R®> can be optionally substituted with a substituent
selected from the group consisting of benzyl, benzyl-0C(0)-, Ci-
Csalkyl, OH, and -NH,;
R6
(CHy)o (CHy),,

/ \R8

Q is R’ ,
Q and R?, together with the nitrogen atom to which they are

A | :/>

attached, can form a cycle;
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15
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Q and R', together with -C(O)N- to which they are attached,
O

H,N
2 N/

can form a 9 cycle optionally substituted at the
amino group with -C(0O)CHs;

o is an integer of 0 or 2;

p is an integer of 0 to 3;

each R® and R’ independently is H, C;-Csalkyl, -C(O)NH,, -
COOH, -CH,;0H, or C;-Csalkyl-NH;;

wherein R® and R’ can be optionally substituted with one or

two C;-Cealkyls, -CH(CH(OH)CHs) (C(0O)OC;Hs), -CH(CH(OH)CH;) (COOH),
-CH(CH(CH3),) (C(O)OCH3), -CH(CH(CH;),) (C(O)NH;), -CH(CH;)C(0O)OCH;,
~CH (CH;) C (O)NH;, -CH (CH,CH (CH;) ;) (C(O)OCHs) , -
CH (CH,CH (CH3) 2) (C(O)ONH;) , -CH (CH,0H) (COOH) , -
CH(CH (OH) CH3) (C(0)OCHs) , -CH(CH, (OH) ) (C(O)OCH3;) , -
CH(C(O)NH;) (CH;0H) , -CH,CH (OH) CH3;, - (CHy) ,0H, - (CH,) ;0H, -
CH,C (O) NH;, -CH,C (0O) OCH3, -CH,COOH, -C(0)OCH;, or -
CH(C(O)NH;) (CH(OH)CH3) ;
N
___(

- NH HN HN
R® i1s H, -COOH, N}'Ig, 4 > »

NH

2T

NH NH \\\\
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0
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wherein R® can be optionally substituted with one or more
substituents selected from C;-C¢alkyl, C;-Csalkoxy, halo, -COOH,
-0OH, pyridyl, -O-benzyl, and phenyl;

or a compound selected from the following structural

formulas:

- HOMOV\EN?

72 Ho/u\v/“\v/o\ﬂ/ﬁ\v/l[;>
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15

20
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NH,
300 / NH\//\\//L\Tfo
N 0 OH
H

provided that the compound is not
0 NH //
. Y\/\[r \/\‘/\N
OH 0 NH<y

in the manufacture of a medicament for preventing or

treating complications of an infectious disease caused by an
RNA-containing virus belonging to the Enterovirus,
Metapneumovirus, Pneumovirus, Respirovirus genus, or Alfa-
coronavirus genus, and/or by a DNA-containing virus belonging to

the Adenoviridae and/or Herpesviridae family.

4. The use of claim 3, wherein the complication is
pharyngitis, nasopharyngitis, tonsillitis, laryngitis,
laryngotracheitis, laryngotracheobronchitis, bronchitis,

bronchiolitis, pneumonia, or airway obstructive syndrome.

5. Use of a compound of general formula I:

R2

Q
O
or a pharmaceutically acceptable salt thereof,
wherein
R' is
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15
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(CHy)p (CHy)p
/ ? 2\R5

R4

O
N
H

’ 4
1

T <7 O

SO0 O
a , X;i;;i;7””, N//’ , I = N, or A ;

m is an integer of 0, 1, or 2;

n is an integer of 0, 1, or 2;

R® is H or C;-Cealkyl;

each R® and R? independently is H, 0O, C;-Cealkyl, -NH,, -
NHC (=0) CH;, OH, and -NHC (O)CH,COOH;

H 72
N
CT w T
R® is -COOH, -C(O)NH,, N , ] ;-

NH,, HN=C(NH,)NH-, NH,S(0),-, (NH,),CHNH-, or CH;C(O)NH-;

wherein R® can be optionally substituted with a substituent
selected from the group consisting of benzyl, benzyl-0C(0)-, C;-
Csalkyl, OH, and -NH;;

(CHy), (CHy),

e ~ps

Q is R7

1

Q and R?, together with the nitrogen atom to which they are

N | :/>

attached, can form a cycle;
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Q and R', together with -C(O)N- to which they are attached,
]

H,N
2 N/

can form a o cycle optionally substituted at the
amino group with -C(O)CH;;
0 is an integer of 0 or 2;
5 p is an integer of 0 to 3;
each R° and R’ independently is H, C;-Cealkyl, -C(O)NH,,
COOH, -CH,0H, or C;-Cgalkyl-NH;;

wherein R® and R’ can be optionally substituted with one or

two C,-Cesalkyls, -CH(CH(OH)CH;) (C(0)OC;Hs), -CH(CH(OH)CH;) (COOH),

10  -CH(CH(CH;3).) (C(O)OCH;3), -CH(CH(CH;):) (C(O)NH;), -CH(CH;)C(O)OCH;,
~CH (CH;) C (O) NHp, ~CH (CH,CH (CH;) 2) (C (0) OCH;) , -
CH (CH,CH (CH3) ;) (C(0) ONH;) , ~CH (CH,OH) (COOH) , -
CH(CH (OH) CHs3) (C(0) OCH3;) , -CH(CH2 (OH) ) (C(0O)OCHs) , -
CH(C(O)NH,) (CH,OH),  -CH,CH(OH)CHs,  -(CH;),0H,  -(CH,);OH, -

15  CH,C(O)NH,, ~CH,C (0) OCHj, ~CH,COOH, ~C (0) OCH;, or -
CH(C(O)NH;) (CH(OH) CHs)

—O —O /:N
. . HN
R® is H, -COOH, NH,, s ) :

—@‘O@ NH
OO T

ZT
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wherein R® can be optionally substituted with one or more
substituents selected from C;-Cgalkyl, C;-Cgalkoxy, halo, -COOH,
-OH, pyridyl, -O-benzyl, and phenyl;

or a compound selected from the following structural

formulas:

- HOMO\/\E}

72 HOJ\/\/OM\>
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NH,
300 NH\/\)\(‘)
N / lo) OH
H

provided that the compound is not
0 NH
13 Y\/\I( \/Y\N
OH 0 NH;&

in the manufacture of a medicament for preventing and

treating rhinorrhea, acute and infectious rhinitis, pharyngitis,
nasopharyngitis, tonsillitis, laryngitis, laryngotracheitis,
laryngotracheobronchitis, bronchitis, bronchiolitis, pneumonia

or alrway obstructive syndrome.

6. The use of any one of claims 2-5, wherein the

medicament is to be administered in a solid dosage form.

7. The use of any one of claims 2-5, wherein the
compound of general formula I or a pharmaceutically salt thereof

in the medicament is 0.1 to 10 mg/kg of body weight.

8. The use of any one of claims 2-5, wherein the
medicament is a single dose of the compound of general formula I

which is 2 to 300 mg.

9. The use of any one of claims 2-5, wherein the

medicament is to be administered for 3 to 14 days.

10. A pharmaceutical composition for use in the
prevention or treatment of a disease caused by an RNA-containing
virus belonging to the Enterovirus, Metapneumovirus,
Pneumovirus, Respirovirus, or Alfa-coronavirus genus, and/or by

a DNA-containing virus belonging to the Adenoviridae and/or
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family, comprising an effective amount of

compound of general formula I:

or a pharmaceutically acceptable salt thereof,

wherein

R! is

////(Cji2hn

(CHy),
\ R5

7

m is an integer of 0,

n is an integer of 0,

R’ is H or C;-Cealkyl;

each R

NHC (=0) CH;, OH

R® is -CO

and R*

P ﬂ::%jij J
/
N Z " or A ;

7 ’ I
1, or 2;

1, or 2;

independently is H, 0O, C;-Cgalkyl, -NH,, -~

, and -NHC(O)CH,COOH;

OH, _C(O)NHZI

NH2I HN=C(NH2)NH_, NI'{ZS(O)Z_I

<§I@Cﬁ

(NHg) 2CHNH— , Or CH}C (O)NH",‘

a
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wherein R® can be optionally substituted with a substituent
selected from the group consisting of benzyl, benzyl-0OC(0)-, Ci-
Cgalkyl, OH, and -NH;;

(CHZ)O (CH2)D

/ \R8

Q is R7

5 Q0 and R?, together with the nitrogen atom to which they are

B | :/>

attached, can form a cycle;

I

0 and R, together with -C(O)N- to which they are attached,
O

H,N
2 N/

can form a o cycle optionally substituted at the
amino group with -C(O)CHs;
10 o is an integer of 0 or 2;
p is an integer of 0 to 3;
each R® and R’ independently is H, C;-Cesalkyl, -C(O)NH,,
COOH, -CH,0H, or C;-Csalkyl-NH;;

wherein R® and R’ can be optionally substituted with one or

15 two C;-Cealkyls, -CH(CH(OH)CH;) (C(O)OCzHs), -CH(CH(OH)CH;) (COOH),
-CH(CH(CH;),) (C(O)OCH;3), -CH(CH(CHs),) (C(O)NH;), -CH(CH;)C(O)OCH;,
-CH(CH;) C(O)NH,, ~CH (CH,CH (CH3) ;) (C(O)OCH3;) , -
CH (CH,CH(CH3) ;) (C (O)ONHz) , -CH (CH,0H) (COCH) , -
CH (CH(OH) CH;) (C(O)OCH;) , -CH(CH; (OH) ) (C(0O)OCHs) , -

20 CH(C(O)NH;) (CH;O0H) , ~CH,CH (OH) CH3, - (CH;),0H, - (CH;) 30H, -
CH,C (O) NH;, -CH,C (0O) OCHs, -CH,COOH, -C(0O)OCH3s, or -

CH(C(O)NH;) (CH(OH)CHzs) ;

R® is H, -COOH, NH,,
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substituents selected from C;-Cealkyl,
-OH, pyridyl,

oxr

formulas:

a

1

/ A\

72
AN

wherein R® can be optionally substituted with one or more

compound

-0O-benzyl, and phenyl;

selected from the following

IZ/

C;-Csalkoxy, halo, -COOH,

structural

71

|-|o\([)(\/\Lro\/\[r\:\{>
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0 N
/ﬂ\w/”\v/o I‘>
72 o \
H
(0]
NH2
300 NH\/\)\(O
N / 0 OH
H

provided that the compound is not

o) NH
. YA,
OH 0 NH<¢

and pharmaceutically acceptable carriers and excipients.

11. The composition for use of claim 10, wherein the
virus belonging to the Enterovirus genus is selected from the
group including rhinoviruses, Coxsackie viruses, and Enterovirus

71.

12. The composition for use of claim 10, wherein the
virus ©belonging to the Pneumovirus genus 1S respiratory
syncytial virus, the wvirus belonging to the Metapneumovirus
genus 1ig human metapneumovirus, the virus belonging to the
Respirovirus genus is parainfluenza virus, and the wvirus

belonging to the Alfa-coronavirus genus is coronavirus.

13. The composition for use of claim 10, wherein the
Adenoviridae family includes the Mastadenovirus genus to which

human adenovirus belongs.

14. The composition for use of claim 10, wherein the

disease is a disease caused by herpes simplex virus type 1 or 2.
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15. A pharmaceutical composition for use in the
prevention or treatment of asthma exacerbation, chronic
obstructive pulmonary disease, mucoviscidosis, conjunctivitis,
gastroenteritis, hepatitis, nmyocarditis, the composition

comprising an effective amount of a compound of general formula
I:

RZ
R1 N
\Q
O
or a pharmaceutically acceptable salt thereof,
wherein
R' is
R3
////(CJ{ZXn (CHy)y
RS
O
R? N

7 1

TJ— a0

| (5\ )
" , Y;:_:i;rfz’, N’/’ , I //'N, or = ;

m is an integer of 0, 1, or 2;

n is an integer of 0, 1, or 2;

R? is H or C,;-Cesalkyl;

each R®> and R* independently is H, 0, C;-Cealkyl, -NH,,
NHC (=0)CH;, OH, and -NHC(O)CH,COOH;
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H z
@i@, g

NH,, HN=C(NH,)NH-, NH,S(0O),-, (NH;),CHNH-, or CH;C(O)NH-;

R® is -COOH, -C(

wherein R® can be optionally substituted with a substituent
selected from the group consisting of benzyl, benzyl-0C(0)-, Ci-
5 Csalkyl, OH, and -NH,;

(CHy), (CHy),,

/ ~ R8

0 is R’

7

Q and R?, together with the nitrogen atom to which they are

B ‘ :/>

attached, can form a cycle;

Q0 and R!', together with -C(O)N- to which they are attached,
O

HyN
2 N/

10 can form a o) cycle optionally substituted at the
amino group with -C(O)CH;;
0 is an integer of 0 or 2;
p is an integer of 0 to 3;
each R® and R’ independently is H, C;-Cealkyl, -C(O)NH,,
15 COOH, -CH,OH, or C;-Cgalkyl-NH,;

wherein R® and R’ can be optionally substituted with one or

two C;-Cgalkyls, -CH(CH(OH)CH;) (C(O)OCyHs), -CH(CH(OH)CH;) (COOH),
-CH(CH(CH;),) (C(O)OCH;), -CH(CH(CH;3).) (C(O)NH;), -CH(CH;)C(O)OCHs,
-CH(CH;) C(O) NH, -CH (CH,CH (CH3) ;) (C(O)OCH3;) , -
20 CH(CH,CH(CH;).) (C(O)ONH,) , -CH (CH,OH) (COOH) , -
CH(CH(OH) CH;) (C(0O)OCHs) , -CH(CH, (OH) ) (C(0O)OCH3;) , -

CH(C (O)NH;) (CH,0H) , -CH,CH (OH) CH3, - (CHz) ,0H, - (CHz) 30H, -
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CH,C (O) NH;, ~CH,C(0) OCH;, -CH,COQOH, -C(0)OCH;, or -
CH(C(O)NH;) (CH(OH)CHs) ;
N
HN\/] ’ O\/] ’ ° | N\/N’
N
X 7 |
110
§ / N‘\\N HN
DT
—IK X j
N = N/
OO
a V% t a4 ﬁ
N , N NT N—S |
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wherein R® can be optionally substituted with one or more
substituents selected from C,-Cgalkyl, C;-Csalkoxy, halo, -COOH,
10 -OH, pyridyl, -O-benzyl, and phenyl;
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or a compound selected from the following structural

formulas:

H
HO o N
" 7T
N
0 I N\
72 Ho/u\v/”\v/o\n/“\v/l:;>
I H
NH,
300 NH\/\/Kfo
N J o OH
H

provided that the compound is not

0 NH
. Y\/\I( \/\(\N
OH O NHQ%

and pharmaceutically acceptable carriers and excipients.

16. A  pharmaceutical composition for use in the
prevention or treatment of complications of an infectious
disease caused by an RNA-containing virus belonging to the
Enterovirus, Metapneumovirus genus, Pneumovirus, Respirovirus,
or Alfa-coronavirus genus, and/or by a DNA-containing wvirus
belonging to the Adenoviridae and/or Herpesviridae family, the
composition comprising an effective amount of a compound of

general formula I:

or a pharmaceutically acceptable salt thereof,
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wherein
R' is
R3
/ (CHp)m (CHy),
\R5
O
R* , N ,
H H
(I T
\\N \\N::::]”/’A\\\\\””/\\\\\I [:::::::],/’I

\
H \\\
0 1 1
Q/ A N =
m is an integer of 0, 1, or 2;

n is an integer of 0, 1, or 2;

R* is H or C;-Csalkyl;

each R’ and R! independently is H, 0O, C;-Cgalkyl, -NH,,
NHC (=0)CH,;, OH, and -NHC(O)CH,COOH;

H 7
N
<;‘::E{/// H [:::::]///
R® is -COOH, -C(O)NH,, N , , ;-

NH,, HN=C(NH;)NH-, NH,S(O),-, (NH,),CHNH-, or CH;C(O)NH-;
wherein R®> can be optionally substituted with a substituent
selected from the group consisting of benzyl, benzyl-0C(0)-, C;-
Csalkyl, OH, and -NH;;
R6
(CHy), (CHy),,

/ \R8

Q is R’ ,
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0 and R?, together with the nitrogen atom to which they are

o | :/>

attached, can form a cycle;

0 and R', together with -C(O)N- to which they are attached,

can form a 0 cycle optionally substituted at the
5 amino group with -C(0O)CHs;
0 1s an integer of 0 or 2;
p is an integer of 0 to 3;
each R® and R’ independently is H, C;-Cgalkyl, -C(O)NH,, -
COOH, -CH,0H, or C;-Cgalkyl-NH;;

10 wherein R® and R’ can be optionally substituted with one or
two C,;-Cgalkyls, -CH(CH(OH)CH;) (C(0O)OC;Hs), -CH(CH(OH)CH;) (COOH),
-CH(CH(CH3),) (C(O)OCH3), -CH(CH(CH;),) (C(O)NH,), -CH(CH;)C(O)OCH;,
~-CH(CH;)C (O)NH;, ~CH (CH,CH (CH3) ;) (C(0O)OCH;3) , -
CH (CH,CH (CH;3) ;) (C(O)ONH,) , ~CH (CH,0H) (COOH) , -

15 CH(CH(OH)CH;3) (C(0)OCH;s) , -CH(CH, (OH) ) (C(O)OCH;3) , -
CH(C(O)NH,) (CH,OH) , -CH,CH (OH) CH;, - (CH,),0H, - (CH,)30H, -
CH,C (O) NH;, -CH,C(0)OCHs;, -CH,COOH, -C(0)OCHs;, or -

CH(C(O)NH;) (CH(OH)CHjs) ;

,//N
. NH HN HN
R® is H, -COOH, NH,, : , ,
NH
/ N HN NH
N— N
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wherein R® can be optionally substituted with one or more
substituents selected from C;-Cgalkyl, C;-Cg¢alkoxy, halo, -COCH,
-OH, pyridyl, -O-benzyl, and phenyl;

or a compound selected from the following structural

formulas:

0o N
72 HO)]\/\/OMN\>
4 H
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NH,
300 ) N”WO
N lo) OH
H

provided that the compound is not

0] NH
. Y\/\ﬂ/ \/\(\N
OH 0 NHsjy

and pharmaceutically acceptable carriers and excipients.

17. The pharmaceutical composition for use of claim 16,
wherein the complication is pharyngitis, nasopharyngitis,
tonsillitis, laryngitis, laryngotracheitis,

laryngotracheobronchitis, bronchitis, bronchiolitis, pneumonia,

or airway obstructive syndrome.

18. A  pharmaceutical composition for use in the
prevention or treatment of rhinorrhea, acute and infectious
rhinitis, pharyngitis, nasopharyngitis, tonsillitis, laryngitis,
laryngotracheitis, laryngotracheobronchitis, bronchitis,
bronchiolitis, pneumonia or airway obstructive syndrome, the
composition comprising an effective amount of a compound of

general formula I:

or a pharmaceutically acceptable salt thereof,
wherein

R' is
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(CHp)m (CHy),
/ ’ ’ ™~ R5

N
R* H

NH

U
s
\ Z/

m is an integer of 0, 1, or 2;

n is an integer of 0, 1, or 2;

R? is H or C;-Cealkyl;

each R?> and R* independently is H, 0O, C;-Cealkyl, -NH,, -
NHC (=0)CH;, OH, and -NHC(O)CH,COOH;

H 72
N
<\j/ H ©/
R® is -COOH, -C(O)NH,, N , . .

NH,, HN=C (NH;)NH-, NH,S(0),-, (NH;),CHNH-, or CH;C(O)NH-;
wherein R® can be optionally substituted with a substituent
selected from the group consisting of benzyl, benzyl-OC(0)-, Ci-
Cealkyl, OH, and -NH;;
R§
(CHp), (CHy),

/ ~ R8

Q is R’ ,

Q and R?, together with the nitrogen atom to which they are

. | :/>

attached, can form a cycle;
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Q0 and R', together with -C(O)N- to which they are attached,
o]

H,N
2 N/

can form a 0 cycle optionally substituted at the
amino group with -C(0)CHs;

0 is an integer of 0 or 2;

p is an integer of 0 to 3;

each R® and R’ independently is H, C;-Csalkyl, -C(O)NH,,
COOH, -CH,OH, or C;-Csalkyl-NH;;

wherein R® and R’ can be optionally substituted with one or

two C;-Cealkyls, -CH(CH(OH)CH;) (C(0O)OC;Hs), -CH(CH(OH)CH;) (COCH),
-CH(CH(CH;3),) (C(O)OCH;), -CH(CH(CHs),) (C(O)NH;), -CH(CH;)C(0O)OCH;,
-CH(CH;3) C(O)NH;, -CH (CH,CH(CH;3) ;) (C(O)OCH;3) , -
CH (CH,CH (CH3) z) (C(O)ONH;) , -CH (CH,0H) (COCH) , -
CH(CH (OH) CHs) (C(O)OCH3) , -CH(CH; (OH) ) (C(0)OCHz3) , -
CH(C(O)NH;) (CH,0H) , -CH,CH (OH) CHj, - (CH;) ,0H, - (CH;) ;0H, -
CH,C (O)NH,, -CH,C (0) OCHs;, -CH,COOCH, -C(0) OCHs, or -

CH(C(O)NH,) (CH(OH)CHs) ;

N
— 3
NH HN HN

R® is H, -COOH, NH,, J ) ,

N —O NH
H

3 3 >

—(\NH
Y :/ | HN
H
—’/\NH NH ‘[ X
HN\) o\/' NI N

2 2

b
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wherein R® can be optionally substituted with one or more
substituents selected from C;-Cgsalkyl, C;-Csalkoxy, halo, -COOH,
-OH, pyridyl, -0O-benzyl, and phenyl;

or a compound selected from the following structural

formulas:

. Ho\([l/\/\g/o\/\[Nr{>
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NH,
300 ) N”\/\)\fo
N lo) OH
H

provided that the compound is not

0 NH
. M \/Y\N
OH 0] NH;%

and pharmaceutically acceptable carriers and excipients.

19. A kit for use in the prevention or treatment of a
disease caused by an RNA-containing virus belonging to the
Enterovirus, Metapneumovirus, Pneumovirus, Respirovirus, or
Alfa-coronavirus genus, and/or by a DNA-containing virus
belonging to the Adenoviridae and/or Herpesviridae family,
comprising the composition according to claims 10 to 14 and

instructions for use thereof.

20. The kit for use of claim 19, wherein the virus
belonging to the Pneumovirus genus is respiratory syncytial
virus, the virus belonging to the Metapneumovirus genus is human
metapneumovirus, the virus belonging to the Respirovirus genus
is parainfluenza virus, and the virus belonging to the Alfa-

coronavirus genus 1s coronavirus.

21. The kit for use of claim 19, wherein the Adenoviridae
family includes the Mastadenovirus genus to which human

adenovirus belongs.

22. The kit for use of claim 19, wherein the disease is a

disease caused by herpes simplex virus type 1 or 2.

23. A kit for wuse 1in the prevention or treatment of

asthma exacerbation, chronic obstructive pulmonary disease,
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mucoviscidosis, conjunctivitis, gastroenteritis, hepatitis,
myocarditis, comprising the composition according to claim 15

and instructions for use thereof.

24. A kit for use in the prevention or treatment of
complications of an infectious disease caused by an RNA-
containing virus belonging to the Enterovirus, Metapneumovirus,
Pneumovirus, Respirovirus, or Alfa-coronavirus genus, and/or by
a DNA-containing wvirus belonging to the Adenoviridae and/or
Herpesviridae family, comprising the composition according to

claims 16 to 17 and instructions for use thereof.

25. The kit for use of claim 24, wherein the complication
is pharyngitis, nasopharyngitis, tonsillitis, laryngitis,
laryngotracheitis, laryngotracheobronchitis, bronchitis,

bronchiolitis, pneumonia, or airway obstructive syndrome.

26. A kit for use in the prevention and treatment of
rhinorrhea, acute and infectious rhinitis, pharyngitis,
nasopharyngitis, tonsillitis, laryngitis, laryngotracheitis,
laryngotracheobronchitis, bronchitis, bronchiolitis, pneumonia
or airway obstructive syndrome, comprising the composition

according to claim 18 and instructions for use thereof.

27. Use of a compound of general formula I:

R2

or a pharmaceutically acceptable salt thereof,
wherein

R' is
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(CHy) (CHy),
/ ? ’ ~ RS
O

N
R* H

1]

H

G

N
00O
" , Y(j;;i;7””, N’/’ , Z N, or Z ;

m is an integer of 0, 1, or 2;

n is an integer of 0, 1, or 2;

R? is H or C;-Cesalkyl;

each R’ and R? independently is H, 0, C;-Cealkyl, -NH,, -
NHC (=0) CH3;, OH, and ~-NHC(O)CH,COOH;

H 72
N
CT w 9
R® is -COOH, -C(O)NH,, N , , .-

NH,, HN=C(NH,)NH-, NH,S(0),-, (NH,),CHNH-, or CH;C(O)NH-;

wherein R® can be optionally substituted with a substituent
selected from the group consisting of benzyl, benzyl-0C(0)-, C;-
Ce¢alkyl, OH, and -NH,;

(CHy)o (CHp),p

/ \R8

Q is R7 ,

Q and R?, together with the nitrogen atom to which they are

L ‘N/>

attached, can form a cycle;
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can form a
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together with -C(O)N- to which they are attached,

O cycle optionally substituted at the

amino group with -C(0O)CH;;

o is an
p is an
each R°®

COOH, -CH;OH,

integer of 0 or 2;
integer of 0 to 3;
and R’ independently is H, C,;-Cealkyl, -C(O)NH,, -
or C;-Csalkyl-NH,;

wherein R® and R’ can be optionally substituted with one or
two C;-Cgsalkyls, -CH(CH(OH)CH;) (C(0O)OCy;Hs), -CH(CH(OH)CH;) (COOH),
~CH(CH(CH3),) (C(O)OCH;3), -CH(CH(CH;),) (C(O)NH,), ~-CH(CH3)C(0O)OCH;,
~CH(CH;) C(O) NH;, -CH(CH;CH(CH;),) (C(0O)OCH;) , -
CH (CH,CH (CH3),) (C(O)ONH;) , -CH(CH,0H) (COCH) , -
CH(CH(OH)CH;) (C(0)OCH;) , -CH(CH, (OH) ) (C(O)OCH;) , -
CH(C(O)NH;) (CH,0H) , ~-CH,CH (OH) CHj;, - (CH;) ,0H, - (CH,)s0H, -
CH,C (O) NH;, -CH,C (0) OCH3, -CH,COOCH, -C(0) OCHs, or -

CH(C(O)NH;) (CH(OH) CH3)

R® is H,

-COOH, NH,, > > ’

@@‘[ >
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wherein R® can be optionally substituted with one or more
substituents selected from C;-Cgalkyl, C;-Cgalkoxy, halo, -COOH,
~-0H, pyridyl, -O-benzyl, and phenyl;

or a compound selected from the following structural

formulas:

0 Ho1}/\/\({)‘/o\/\ENN/>

0 N
72 HO/"\/\/OY\IN\>
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NH,
300 NHNYO
N / lo) OH
H

provided that the compound is not
0 NH =
11t Y\/\ﬂ/ \/Y\N
OH 0] NH;&

in the manufacture of a medicament for the treatment of a

disease caused by an RNA-containing virus belonging to the
Enterovirus, Metapneumovirus, Pneumovirus, Respirovirus, or
Alfa-coronavirus genus, and/or by a DNA-containing virus

belonging to the Adenoviridae and/or Herpesviridae family.

28. The use of claim 27, wherein the virus belonging to
the Enterovirus genus 1is selected from the group including

rhinoviruses, Coxsackie viruses, and Enterovirus 71.

29. The use of claim 27, wherein the virus belonging to
the Pneumovirus genus 1is respiratory syncytial wvirus, the virus
belonging to the Metapneumovirus genus is human metapneumovirus,
the wvirus belonging to the Respirovirus genus is parainfluenza
virus, and the virus belonging to the Alfa-coronavirus genus is

coronavirus.

30. The use of claim 27, wherein the Adenoviridae family
includes the Mastadenovirus genus to which human adenovirus

belongs.

31. The use of claim 27, wherein the disease is a disease

caused by herpes simplex virus type 1 or 2.
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32. A method for preparing a compound, which 1is a
dicarboxylic acid monoamide, or a pharmaceutically acceptable
salt thereof according to claim 1, the method comprising
reacting an appropriate anhydride with an amine or dipeptide in
a suitable organic solvent optionally in the presence of an

organic base.

33. A method for preparing a compound, which is a C;-
C¢alkylamide, or a pharmaceutically acceptable salt thereof
according to «claim 1, the method comprising reacting an
appropriate amine comprising a C;-Ce¢alkyl substituent at the

amino group, with glutaric anhydride in an organic solvent.

34. A method for preparing a compound of, which 1is a
dicarboxylic acid amide comprising a C;-Cgalkyl-substituted
carboxyl group in a glutaryl moiety, or a pharmaceutically
acceptable salt thereof according to claim 1, the methods
comprising:

{(a) reacting an appropriate anhydride with an amine in a
suitable organic solvent, optionally in a suitable organic
solvent, and under boiling;

(b) suspending of the resulting amide in a C;-C¢ alcohol,

and adding dropwise trimethylchlorosilane at room temperature.

35. A method for preparing a compound, which 1is a
dicarboxylic acid amide comprising a C;-Cealkyl-substituted
carboxyl group in a glutaryl moiety, or a pharmaceutically
acceptable salt thereof according to claim 1, the methods
comprising:

(a) synthesizing a mono C,-C¢ ester of glutaric acid from
glutaric anhydride and an appropriate C;-Cs alcohol by the method
of activated N-oxysuccinimide esters in an anhydrous organic
solvent; and

(b) reacting the resulting C;-C¢ ester of glutaric acid
with an appropriate amine in the presence of a condensing agent,

preferably 1,1'-carbonyldiimidazole, in an organic solvent.
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36. A method for preparing a compound, which is a
dicarboxylic acid amide comprising mono- or dimethyl
substituents in a glutaryl moiety, or a pharmaceutically
acceptable salt thereof according to claim 1, the method
comprising:

(a) opening a mono- or dimethyl substituted glutaric
anhydride upon stirring thereof in methanol at room temperature
for 24 hours;

(b) reacting the mono- or dimethyl substituted monomethyl
ester of glutaric acid with an appropriate amine in an organic
solvent, preferably in N,N-dimethylformamide, in the presence of

a condensing agent, preferably 1,1'-carbonyldiimidazole.

37. A method for preparing a compound, which is a
dicarboxylic acid amide comprising a hydroxyl group, as a
substituent, in the «o-position of a glutaryl moiety, or a
pharmaceutically acceptable salt thereof according to claim 1,
the method comprising:

(a) preparing 5-oxotetrahydrofuran-2-carbonyl chloride from
5-oxotetrahydrofuran-2-carboxylic acid by reacting with oxalyl
chloride in an organic solvent under cooling;

(b) reacting 5-oxotetrahydrofuran-2-carbonyl chloride with
an appropriate amine in an organic solvent in the presence of
potash, followed by hydrolysis of lactone in the presence of

alkali to obtain a target amide.

38. A method for preparing a compound, which is a
glutaryl derivative of a dipeptide, or a pharmaceutically
acceptable salt thereof according to claim 1, the method
comprising:

(a) synthesizing a dipeptide from (di-Boc) -protected
histidine and an appropriate amino acid by the method of
activated p-nitrophenyl esters in N,N-dimethylformamide;

(b) removing Boc-protection by the treatment of the

protected dipeptide with trifluorocacetic acid; and



10

15

20

25

30

35

327

(c) adding glutaric anhydride to the trifluoroacetic
derivative of the dipeptide in N,N-dimethylformamide in the

presence of 2 equivalents of N-methylmorpholine.

39. A method for preparing a compound, which is a
derivative of y-aminobutyric acid and an appropriate amine, or a
pharmaceutically acceptable salt thereof according to claim 1,
the method comprising:

(a) preparing imidazolide of N-Boc-y-aminobutyric acid by
reacting N-Boc-y-aminobutyric acid with 1,1'-carbonyldiimidazole
in an anhydrous organic solvent; and

(b) reacting the imidazolide of N-Boc-y-aminobutyric acid
with an appropriate amine under heating in an anhydrous organic

solvent.

40. A method for preparing a compound, which is a
derivative of pyroglutamic acid, N-acetylglutamic acid at the o-
carboxyl group, or glutamic acid at the vy-carboxyl group, 3-
aminosulfonylpropionic acid and an appropriate amine, or a
pharmaceutically acceptable salt thereof according to claim 1,
by the method of activated N-oxysuccinimide esters, the method
comprising reacting N-oxysuccinimide ester of an appropriate
acid with an appropriate amine in an anhydrous organic solvent

at room temperature.

41. A method for preparing a compound, which is a
derivative of pyroglutamic acid, N-acetylglutamic acid at the «-
carboxyl group, or glutamic acid at the vy-carboxyl group, 3-
aminosulfonylpropionic acid and an appropriate amine, or a
pharmaceutically acceptable salt thereof according to claim 1,
the method comprising reacting of a condensing agent, preferably
N,N,N',N'-tetramethyl-0O- (benzotriazol-1-yl)uronium
tetrafluoroborate, in the presence of an organic base in an

organic solvent.
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42. A method for preparing a compound, which is a
derivative of pyroglutamic acid, N-acetylglutamic acid at the o-
carboxyl group, or glutamic acid at the y-carboxyl group, 3-
aminosulfonylpropionic acid and an appropriate amine, or a
pharmaceutically acceptable salt thereof according to claim 1,
the method comprising long-term aging, preferably for a week, an

appropriate amine and pyroglutamic acid in an organic alcohol.

43. A method for preparing a compound, which is an amide
formed with 3-(4-imidazolyl)acrylic acid and 3-(4-
imidazolyl)propionic acid and an appropriate amino acid: 2-
aminopentanoic acid, 4-aminobutyric acid, and 6-aminohexanoic
acid, or a pharmaceutically acceptable salt thereof according to
claim 1, by the chloroanhydride method, the method comprising:

(a) preparing chloroanhydride of an appropriate acid by
using preferably thionyl chloride,

(b) reacting the resulting chloroanhydride without
additional purification with an appropriate amino acid in an

anhydrous organic solvent at room temperature.

44 . A method for preparing a compound, which is an amide
formed with 3-(4-imidazolyl)acrylic acid and 3-(4-
imidazolyl)propionic acid and an appropriate amino acid: 2-
aminopentanoic acid, 4-aminobutyric acid, and 6-aminohexanoic
acid, or a pharmaceutically acceptable salt thereof according to
claim 1, the method comprising reacting a condensing agent,
preferably 1,1'-carbonyldiimidazole, in an organic solvent in
the presence of an organic base under heating, preferably, to

80¢C.

45, A method for preparing a compound, which is a
derivative comprising the -C-0-C(=0) - bond, or a
pharmaceutically acceptable salt thereof according to claim 1,
the method comprising preparing an appropriate ester by the

Mitsunobu reaction from an appropriate alcohol or acid.



