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CLAIMS

A process for producing a compound represented by Formula (IV), comprising:
reacting a compound represented by the following Formula (I):
[Chemical Formula 132]

with R'OH selected frog 1-hydroxypyrrolidine-2,5-dione, 2-hydroxy-3a,4,7,7a-
tetrahydro-1H-isoindol-1)3(2H)-dione, 2-hydroxyhexahydro-1H-isoindol-1,3(2H)-dione,
and 4-hydroxy-4-azatricycld\5.2.1.0**]dec-8-ene-3,5-dione followed by allowing a
carbonylating agent selected foqm phosgene, diphosgene and triphosgene to act thereon
to obtain a compound represented\by the following Formula (II):

[Chemical Formula 133]

O
RLO)I/I,,'Q
2
phs Sy R

OBn
I

removing a protecting group P and treating with a byse to obtain a compound
represented by the following Formula (III):
[Chemical Formula 134]

i
1
R \OJ Yy,
N
4 Ns
e} OBn

!

and reacting with a compound: R*ONH,; to produce the compound repred¢nted by the
following general Formula (IV):
[Chemical Formula 135]

Ra - N ) *e,
N

T
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in the aforementioned Formulas (), (II), (IIT) and (IV), OBn is benzyloxy, P is an NH
prytecting group capable of being removed with acid, R is 2,5-dioxopyrrolidin-1-yl,
1,3-Mpx0-3a,4,7,7a-tetrahydro-1 H-isoindol-2(3H)-yl, 1,3-dioxohexahydro-1H-
isoindoN2(3H)-yl, or 3,5-dioxo-4-azatricyclo[5.2.1.0%%]dec-8-en-4-yl, R? is hydrogen,
CICO- or 13COCO-, and R® is Cy.¢ alkyl or heterocyclyl, or forms a 3- to 7-membered
heterocyclic¥ing together with the adjacent -O-NH-. R® may be modified with 0 to 5
R* and R* mayNpe consecutively substituted. R*is Cy alkyl, Cy.¢ alkoxy, C.6
alkylsulfonyl, hetd rocyclyl, heterocyclylcarbonyl, R*(R®)N- or a protecting group.
Here, R® and R® eachindependently is hydrogen or Cy.¢ alkyl or together form a 3- to
7-membered heterocyce ring.  Further, R®, R® and R® can undergo ring closure at an
arbitrary position). \
2. A process for prod ging a compound represented by Formula (IV), comprising:
allowing a carbonylating gelected from phosgene, diphosgene and triphosgene to
act on a compound represented b;
[Chemical Formula 136]

O

R1\OJ/'1,'Q
2
P’N N,R

OBn

hthe following Formula (II), wherein R? is hydrogen:

ing with a base and further reacting
kpresented by the following

followed by removing the protecting group P, trea
with a compound: R?*ONHj to produce the compound
Formula (IV):

[Chemical Formula 137]

]
co-Opy
RN
AN,
&) OBn
v
(in the aforementioned Formulas (I) and (IV), OBn, P, R!, R? and R3 _
described in claim 1). _
3. The process according to claim 1 or 2, which proceeds through a compod
represented by the Formula (I) or (II), wherein P is tert-butoxycarbonyl (Boc).
4, The process according to any of claims 1 to 3, which proceeds through a
compound represented by the Formula (II) or (II), wherein R!is
2,5-dioxopyrrolidin-1-yl.
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The process according to any of claims 1 to 3, which proceeds through a
coxgpound represented by the Formula (II) or (IIf), wherein R'is

7. The pNcess according to any of claims 1 to 3, which proceeds through a

compound represdated by the Formula (1Y) or (III), wherein R is

3,5-dioxo-4-azatricy§lo[5.2.1.0%¢]dec-8-en-4-yl.

8. The process a¥gording to any of claims 1 to 7 for producing a compound

represented by the FormMNa (IV), wherein R? is selected from:
2-(tert-butoxycarbdgylamino)ethyl;
2-((tert-butoxycarbon¥])(methyl)amino)ethyl;
2-((tert-butoxycarbonyl Xjsopropyl)amino)ethyl;
2-(dimethylamino)ethyl;
(25)-2-((tert-butoxycarbonyl
(2R)-2-((tert-butoxycarbonyl)

(2R)-tert-butoxycarbonylpyrrolidin-2-ykpethyl;
(3R)-tert-butoxycarbonylpiperidin-3-ylme¥yl;
(3S)-tert-butoxycarbonylpyrrolidin-3-yl;
1-(tert-butoxycarbonyl)azetidin-3-yl;
2-(benzyloxycarbonylamino)ethyl;
2-((benzyloxycarbonyl)(methyl)amino)ethyl;
2-((benzyloxycarbonyl)(isopropyl)amino)ethyl;
2-(dimethylamino)ethyl;
(2S)-2-((benzyloxycarbonyl)amino)propyl;
(2R)-2-((benzyloxycarbonyl)amino)propyl;
3-((benzyloxycarbonyl)amino)propyl;
(25)-benzyloxycarbonylazetidin-2-ylmethyl;
(2R)-benzyloxycarbonylpyrrolidin-2-ylmethyl;
(3R)-benzyloxycarbonylpiperidin-3-ylmethyl;
(3S)-benzyloxycarbonylpyrrolidin-3-yl; and
1-(benzyloxycarbonyl)azetidin-3-yl.

9. The process according to any of claims 1 to 7 for producing a compound
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represented by the following Formula (TV-1):
Nhemical Formula 138]

IV
\ IV-1-1: P2=Boc
\V-1-2: P?=Cbz
(wherein P? is tert-but xxycarbonyl (Boc) or benzyloxycarbonyl (Cbz) and OBn is

benzyloxy). \
10.  The process according to any of claims 1 to 7 for producing a compound

(wherein Boc is tert-butoxycarbonyl and OBn is Renzyloxy).

11. A process for producing a compound repres ted by Formula (IIT), comprising:
reating a compound represented by the following Formgula (I):
[Chemical Formula 140] '

i
HO)I"I, lil
|:',N N,OBn
H

|
with R'OH selected from 1-hydroxypyrrolidine-2,5-dione, 2-hydroxy\3a,4,7,7a-
tetrahydro-1H-isoindol-1,3(2H)-dione, 2-hydroxyhexahydro-1H-isoindd:1,3(2H)-dione,
or 4-hydroxy-4-azatricyclo[5.2.1.0*%]dec-8-ene-3,5-dione to allow a carbo lating
agent selected from phosgene, diphosgene and triphosgene to act thereon to oMéain a
compound represented by the following Formula (II):

[Chemical Formula 141]
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(in the aforementioned formulas\J), (II) and (III), OBn, P, R! and R? are same as
described in claim 1).
12. A process for producing a compgund represented by Formula (III), comprising:

allowing a carbonylating agent selected Xom phosgene, diphosgene and triphosgene to
act on a compound represented by the folloying Formula (II), wherein R? is hydrogen:

[Chemical Formula 143]

O
R1\O )II;," (l
2
P,N N,R

followed by removing the protecting group P and treating wil}y a base to produce the
compound represented by the following Formula (IIT):
[Chemical Eormula 144]

?

1

R~ OJ I,
N

(in the aforementioned Formulas () and (IIY), OBn, P, R! and R? are same as des&jbed
in claim 1).
13. The process according to claim 11 or 12, which proceeds through a compound
represented by the Formula (I) or (I), wherein P is tert-butoxycarbonyl (Boc).
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14.  The process according to any of claims 11 to 13 for producing a compound
Npresented by the Formula (III), wherein R' is 2,5-dioxopyrrolidin-1-yL.

15.
represdgted by the Formula (III), wherein R' is
1,3-diox3a,4,7,7a-tetrahydro-1H-isoindol-2(3H)-yl.

The process according to any of claims 11 to 13 for producing a compound

16. The pxgcess according to any of claims 11 to 13 for producing a compound
represented by\the Formula (1), wherein R" is 1,3-dioxohexahydro-1H-isoindol-
2(3H)-yl.

17.  The process agcording to any of claims 11 to 13 for producing a compound
represented by the Fodxaula (IIT), wherein R! is 3,5-dioxo-4-azatricyclo[5.2.1.0%°]
dec-8-en-4-yl.
18. A compound represeed by the following Formula (III-58):
[Chemical Formula 145]

o]
@ J
N‘O) ", Q

o N
O

11158

N\
OBn

(wherein OBn is benzyloxy).
19. A compound represented by the following Foxnula (III-59): -
[Chemical Formula 146]

O

i
N O) 1,
0o N

l-59

(wherein OBn is benzyloxy).
20. A compound represented by the following Formula (I1I-60):
[Chemical Formula 147}
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(wherein Boc is tert-butoxycarbony{ and OBn is benzyloxy).
22. A compound represented by thefollowing Formula (II-31):
[Chemical Formula 149]

O
o
N \O)l Y14,, Q .
e}
Boc"N |':ll,OBn

1-31

10 (wherein Boc is tert-butoxycarbonyl and OBn is benzyl

23. A compound represented by the following Formula
[Chemical Formula 150]

O
J
O
_N N,OBn
H

Boc
1I-32
(wherein Boc is tert-butoxycarbonyl and OBn is benzyloxy).
15 24 A compound represented by the following Formula (1I-33):
[Chemical Formula 151]
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O
I ,,

0!
Boc’N .OBn

n-33
(wherein BOx is tert-butoxycarbonyl and OBn is benzyloxy).
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CLAIMS

1. A process for producing a compound represented by Formula (IV), comprising:
reacting a compound represented by the following Formula (I):
[Chemical Formula 132]

O

* 0
P,N N,OBn
H

|
with R'OH selected from 1-hydroxypyrrolidine-2,5-dione, 2-hydroxy-3a,4,7,7a-
tetrahydro-1H-isoindol-1,3(2H)-dione, 2-hydroxyhexahydro-1H-isoindol-1,3(2H)-dione,
and 4-hydroxy-4-azatricyclo [5.2.1.0%%]dec-8-ene-3,5-dione followed by allowing a
carbonylating agent selected from phosgene, diphosgene and triphosgene to act thereon

to obtain a compound represented by the following Formula (II):
[Chemical Formula 133]

(o}
R1\O )[h’,’ O\
N JR?
P N

OBn
Il

removing a protecting group P and treating with a base to obtain a compound
represented by the following Formula (III):
[Chemical Formula 134]

i

1

R \0)’11.,
N

and reacting with a compound: R*ONH; to produce the compound represented by the
following general Formula (IV):
[Chemical Formula 135]

i
Rg 'O\ N )/lr,‘
H N
N,
o) OBn

v
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(in the aforementioned Formulas (I), (II), (III) and (IV), OBn is benzyloxy, P is an NH
protecting group capable of being removed with acid, R' is 2,5-dioxopyrrolidin-1-yl,
1,3-dioxo-3a,4,7,7a-tetrahydro-1H-isoindol-2(3H)-yl, 1,3-dioxohexahydro-1H-
isoindol-2(3H)-yl, or 3,5-dioxo-4-azatricyclo[5.2.1.0*°]dec-8-en-4-yl, R? is CICO- or
C15COCO-, and Ris Ci¢ alkyl or heterocyclyl, or forms a 3- to 7-membered
heterocyclic ring together with the adjacent -O-NH-. R? may be modified with 0 to 5
R* and R* may be consecutively substituted. R*is Cr¢ alkyl, Cy.¢ alkoxy, Ci.¢
alkylsulfonyl, heterocyclyl, heterocyclylcarbonyl, R*(R°)N- or a protecting group.
Here, R’ and R® each independently is hydrogen or Cy.¢ alkyl or together form a 3- to
7-membered heterocyclic ring.  Further, R, R® and R® can undergo ring closure at an
arbitrary position).

2. A process for producing a compound represented by Formula (IV), comprising:
allowing a carbonylating agent selected from phosgene, diphosgene and triphosgene to
act on a compound represented by the following Formula (II), wherein R? is hydrogen:
[Chemical Formula 136}

o]

L
2
P,N N’R

OBn
1l

followed by removing the protecting group P, treating with a base and further reacting
with a compound: R?*0ONH, to produce the compound represented by the following
Formula (IV):

[Chemical Formula 137]

0]
RB vo\ N )I’h.,
N

(in the aforementioned Formulas (II) and (IV), OBn, P, R!, R? and R® are same as

described in claim 1).

X

3. The process according to claim 1 or 2, which proceeds through a compound
represented by the Formula (I) or (II), wherein P is tert-butoxycarbonyl (Boc).

4. The process according to any of claims 1 to 3, which proceeds through a
compound represented by the Formula (II) or (III), wherein R' is
2,5-dioxopyrrolidin-1-yl.
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5. The process according to any of claims 1 to 3, which proceeds through a

compound represented by the Formula (II) or (III), wherein R' is

1,3-dioxo-3a,4,7,7a-tetrahydro-1H-isoindol-2(3H)-yl.

6. The process according to any of claims 1 to 3, which proceeds through a

compound represented by the Formula (II) or (III), wherein R' is 1,3-dioxohexahydro-

1H-isoindol-2(3H)-yl.

7. The process according to any of claims 1 to 3, which proceeds through a

compound represented by the Formula (II) or (III), wherein R' is

3,5-dioxo-4-azatricyclo[5.2.1.0*%]dec-8-en-4-yl.

8. The process according to any of claims 1 to 7 for producing a compound

represented by the Formula (IV), wherein R’ is selected from:
2-(tert-butoxycarbonylamino)ethyl;
2-((tert-butoxycarbonyl)(methyl)amino)ethyl,
2-((tert-butoxycarbonyl)(isopropyl)amino)ethyl;
2-(dimethylamino)ethyl;
(285)-2-((tert-butoxycarbonyl)amino)propyl;
(2R)-2-({tert-butoxycarbonyl)amino)propyl;
3-((tert-butoxycarbonyl)amino)propyl;
(2S)-tert-butoxycarbonylazetidin-2-ylmethyl;
(2R)-tert-butoxycarbonylpyrrolidin-2-ylmethyl,
(3R)-tert-butoxycarbonylpiperidin-3-ylmethyl;
(3S)-tert-butoxycarbonylpyrrolidin-3-yl;
1-(tert-butoxycarbonyl)azetidin-3-yl;
2-(benzyloxycarbonylamino)ethyl;
2-((benzyloxycarbonyl)(methyl)amino)ethyl;
2-((benzyloxycarbonyl)(isopropyl)amino)ethyl;
2-(dimethylamino)ethyl;
(2S)-2-((benzyloxycarbonyl)amino)propyl;
(2R)-2-((benzyloxycarbonyl)amino)propyl;
3-((benzyloxycarbonyl)amino)propyl;
(2S)-benzyloxycarbonylazetidin-2-ylmethyl;
(2R)-benzyloxycarbonylpyrrolidin-2-ylmethyl;
(3R)-benzyloxycarbonylpiperidin-3-ylmethyl,
(3S)-benzyloxycarbonylpyrrolidin-3-yl; and
1-(benzyloxycarbonyl)azetidin-3-yl.

9.  The process according to any of claims 1 to 7 for producing a compound
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represented by the following Formula (IV-1):
[Chemical Formula 138]

o}
2 |
p\N/’\/O\N) ,
H H N
/N,
O OBn
V-1
IV-1-1: P2=Boc
IV-1-2: P2=Cbz
(wherein P? is tert-butoxycarbonyl (Boc) or benzyloxycarbonyl (Cbz) and OBn is
benzyloxy).
10.  The process according to any of claims 1 to 7 for producing a compound

represented by the following Formula (IV-1-1):
[Chemical Formula 139]

O
|
BOC‘N/\/O‘N)
H Ho

-1-1
(wherein Boc is tert-butoxycarbonyl and OBn is benzyloxy).
11. A process for producing a compound represented by Formula (I1I), comprising:
reating a compound represented by the following Formula (I):
[Chemical Formula 140}

J
HO ‘s, Q
N OBn
P’ N~
H

I
with R'OH selected from 1-hydroxypyrrolidine-2,5-dione, 2-hydroxy-3a,4,7,7a-
tetrahydro-1H-isoindol-1,3(2H)-dione, 2-hydroxyhexahydro-1H-isoindol-1,3(2H)-dione,
or 4-hydroxy—4~azatricyclo[5.2.1.02‘6]dec-8-ene-3,5-dione to allow a carbonylating
agent selected from phosgene, diphosgene and triphosgene to act thereon to obtain a
compound represented by the following Formula (II):
[Chemical Formula 141]
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removing the protecting group P and treating with a base to produce the compound
represented by the following Formula (III):
[Chemical Formula 142]

o)
R‘\o)l,,,,
N

(in the aforementioned formulas (), (II) and (III), OBn, P, R! and R® are same as
described in claim 1).

12. A process for producing a compound represented by Formula (III), comprising;
allowing a carbonylating agent selected from phosgene, diphosgene and triphosgene to
act on a compound represented by the following Formula (II), wherein R? is hydrogen:
[Chemical Formula 143]

o
R1\O)|,/I~Q
2
P,N N,R

OBn
I

followed by removing the protecting group P and treating with a base to produce the
compound represented by the following Formula (III):
[Chemical Formula 144]

O
R 1\ o/‘ |/’h‘
N

I

(in the aforementioned Formulas (II) and (III), OBn, P, R' and R? are same as described
in claim 1).

13.  The process according to claim 11 or 12, which proceeds through a compound
represented by the Formula (I) or (II), wherein P is tert-butoxycarbonyl (Boc).
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14. The process according to any of claims 11 to 13 for producing a compound
represented by the Formula (III), wherein R is 2,5-dioxopyrrolidin-1-yl.

15.  The process according to any of claims 11 to 13 for producing a compound
represented by the Formula (III), wherein R' is
1,3-dioxo-3a,4,7,7a-tetrahydro-1H-isoindol-2(3H)-yl.

16. The process according to any of claims 11 to 13 for producing a compound
represented by the Formula (III), wherein R’ is 1,3-dioxohexahydro-1H-isoindol-
2(3H)-yl.

17.  The process according to any of claims 11 to 13 for producing a compound
represented by the Formula (III), wherein R' is 3,5-dioxo-4-azatricyclo[5.2.1.0%°]
dec-8-en-4-yl.

18. A compound represented by the following Formula (III-58):

[Chemical Formula 145]

O
0
;:N ‘O)I""‘ Q

O N
o%_

-58

N\
OBn

(wherein OBn is benzyloxy).
19. A compound represented by the following Formula (I1I-59):
[Chemical Formula 146]

@)

i
N \o)//,,'
O N

Hi-59

(wherein OBn is benzyloxy).
20. A compound represented by the following Formula (I1I1-60):
[Chemical Formula 147]
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li-60

(wherein OBn is benzyloxy).
21. A compound represented by the following Formula (I1-30):
[Chemical Formula 148]

)

|
%O) t,, (\l
o
Bo c’N N,Ol.%n

H
11-30

(wherein Boc is tert-butoxycarbonyl and OBn is benzyloxy).
22. A compound represented by the following Formula (I[-31):
[Chemical Formula 149]

O
0O
N\O)J//," O\
o]
Boc;’N

11-31

N,OBn

(wherein Boc is tert-butoxycarbonyl and OBn is benzyloxy).
23. A compound represented by the following Formula (1I-32):
[Chemlcal Formula 150]

O\ _OBn

fl-32
(wherein Boc is tert-butoxycarbonyl and OBn is benzyloxy).
24 A compound represented by the following Formula (II-33):
[Chemical Formula 151]
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J
N ‘O "q,O\
O
Boc/N N’OBn

H
11-33

(wherein Boc is tert-butoxycarbonyl and OBn is benzyloxy).




