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Claims 

1. A diazabicyclooctane derivative represented by the following formula (I): 

[Chen 	al formula 134] 

A ) 
Azi 	11.• 

5 

. 
(I) 

in the above formula (I), 	represents Ra(Rb)N- or RcO-; B represents NH or NC1.6  

alkyl; C represents benzyl, ' or SO3M, where M represents H, an inorganic cation or an 

organic cation; Ra and Rb each 'ndependently represent H, a C1.6  alkyl or acyl; Rc 

10 

represents C1.6 alkyl or a heteroc 	yl; A may be modified by 0 to 4 substituents Fnl, 

where the substituent Fnl may be su 	tituted continuously; Fnl represents Ci_6 alkyl, 

0=, or Rg-(CH2)0_3-, where Rg represei 	a heterocyclyl, phenyl, heteroaryl, acyl, 

RdO2S-, Re(RI)N-, Re(Rf)NCO-, Re0-, ' OCO- or a protective group, where Rd 

represents C1.6 alkyl or MO-; Re and Rf eac 	ndependently represent EI or C1.6 alkyl, 

and further, between Ra and Rb, between Rc ai 	B, and between Re and Rf may be 

15 closed by the bonding to form a heterocyclyl havii 	at least one nitrogen atom, 

a pharmaceutically acceptable salt thereof, or a solva 	thereof 

2. A diazabicyclooctane derivative represented by the 	lowing formula (II): 

[Chemical formula 135] 

0 
A Rc'0,  B 	''C"-  

N.,,,- 
)--N 

0 b C̀  

20 
(II) 

in the above formula (II), Rc represents C1.6  alkyl or a heterocyclyl; B represent 	H or 

NC1 _6  alkyl; C represents benzyl, H or SO3M, where M represents H, an inorganic 

cation or an organic cation; Rc may be modified by 0 to 4 substituents Fnl, where the 

substituent Fnl may be substituted continuously; Fnl represents C1_6 alkyl, 0=, or Rg- 

25 (CH2)o.3-,  where Rg represents a heterocyclyl, phenyl, heteroaryl, acyl, RdO2S-, 

Re(Rf)N-, Re(Rf)NCO-, Re0-, Re0C0- or a protective group, where Rd represents C1.6 
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alkyl or MO-; Re and Rf each independently represent H or C1,5  alkyl, and further, 

tween Rc and B, and between Re and Rf may be closed by the bonding to form a 

het 	ocyclyl having at least one nitrogen atom, 

a pha naceutically acceptable salt thereof, or a solvate thereof 

5 

3. A dia..bicyclooctane derivative represented by the following formula (Ha): 

[Chemical fo 	' la 136] 

0 

A Re0,  B 	'.,----- 
.,„....-- 

N, 
0 	OBn 

(11a) 

in the above formula (Ha), OBn - .resents benzyloxy, and Rc and B have the same 

10 meanings as the compound of Clai 	2,  

a pharmaceutically acceptable salt the 	of, or a solvate thereof. 

4. A diazabicyclooctane derivative 	-nted by 	following formula repre 	the 	 (IIb): 

[Chemical formula 137] 

0 

Rc
.0-

B
il.

"' 

N, 
O 	OH 

15 
(fib) 

in the above formula (Iib), Rc and B have the same meanings as 	e compound of Claim 

2, 

a pharmaceutically acceptable salt thereof, or a solvate thereof. 

20 5. A diazabicyclooctane derivative represented by the following formula 	II): 

[Chemical formula 138] 
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c B 'r _0, A. 

0 
) 	N b-S03M 

(III) 

 

in the above 	ula (III), Re, B and M have the same meanings as the compound of 

Claim 2, 

a pharmaceutical) 	cceptable salt thereof, or a solvate thereof 

6. 	The compound of . y one of Claims 1 

formulae: 

to 5, which is represented by the following 

[Chemical formula 139] 

0 0 	 0 
P2,N O,NA 

H 	H NL._,.- 

nne.„, 
'' 
p2 H 

)1, 

N 

0 	)L i-Pr..N.----„,, 	.N 	,„(---,, 

p2 	H N 

0 	b-P3 0
) 	N

'O-133 	0 	
N
b-i

p3 

(11-059), (11-060), (11-109) 

O 	 Me 

(11-061) 	 (11-064) 

0 	 Me 	0 
Me,N.--,,,,O.N.-1 ' P N li 0

)N"---  'N) l' P 2.N  /- 0.Nii„.r  

H Me 	IN...," 
H H H 	H 

N„,_,...- 

g 0 	'0'W  
N 

-P  0 	 0 	b 	3  
(11-065) (11-066) 	 (11-067) 

0 0 
p2 NH 
	n 	I ...."--„----N-J'',  

H 
N 

p2 
• 
H 

1 ' or,  

-,,-' P 	 N„.„....- 
) 

0 
N
‘0'

p3 
0 	

N
'O-133 	

N
‘0".13

3 

(11-069) (11-075) 	 1-077) 

z"•\ 	0 0 	 0 
0 	-, 

1‘1 %."• 	'N 	• " N 	• 
H

A 

H H 
P2 	 -...--- N 

N, 	p2 

(11-078) 
	

(11-081) 
	

(11-082) 

10 

5 
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in the above formulae, P2  represents tert-butoxycarbonyl (Boc), benzyloxycarbonyl 

Cbz) or H; P3  represents benzyl (Bn), H or SO3M; where M represents H, sodium, 

p 	dinium or tetrabutylammonium, 

a ph. lnaceutically acceptable salt thereof, or a solvate thereof 

5 

7. The , impound of any one of Claims 1 to 3, which is: 

(2S,5R)-N-( 	.minoethoxy)-7-oxo-6-(sulfooxy)-1,6-diazabicyclo[3.2.1]octane-2-

carboxamide, 

(2S,5R)-N-[2-(me 	lamino)ethoxy]-7-oxo-6-(sulfooxy)-1,6-diazabicyclo[3.2.1]octane- 

10 

15 

2-carboxamide, 

(2S,5R)-7-oxo-N12-(pr 4' tan-2-ylamino)ethoxy]-6-(sulfooxy)-1,6- 

diazabicyclo[3.2.1]octane-- carboxamide, 

(2S,5R)-N[2-(dimethylamin 8 	thoxy]-7-oxo-6-(sulfooxy)-1,6- 

diazabicyclo[3.2.1]octane-2-ca I , xamide, 

(2S,5R)-N-{[(2S)-2-aminopropyl]o 	1 7-oxo-6-(sulfooxy)-1,6- 

diazabicyclo[3.2.1]octanc-2-carboxa 	'.e, 

(2S,5R)-N-{[(2R)-2-aminopropyl]oxyl- 	oxo-6-(sulfooxy)-1,6- 

diazabicyclo[3.2.1]octane-2-carboxamide, 

(2S,5R)-N-(3-aminopropoxy)-7-oxo-6-(sulfoo 	)-1,6-diazabicyclo[3.2.1]octane-2- 

20 

25 

carboxamide, 

(2S,5R)-N-[(2S)-azetidin-2-ylmethoxy]-7-oxo-6-(s 	ooxy)-1,6-

diazabicyclo[3.2.1]octane-2-carboxamide, 

(2S,5R)-7-oxo-N-[(2R)-pyrrolidin-2-ylmethoxy]-6-(sulfo . y)-1,6-

diazabicyclo[3.2.1]octane-2-carboxamide, 

(2S,5R)-7-oxo-N-[(2S)-piperidin-2-ylmethoxy]-6-(sulfooxy)-1, - 

diazabicyclo[3.2.1]octane-2-carboxamide, 

(2S,5R)-7-oxo-N-[(3S)-pyrrolidin-3-yloxy]-6-(sulfooxy)-1,6-diazab 	lo[3.2.1]octane- 

2-carboxamide, or 

(2S,5R)-N-(azetidin-3-ylmethoxy)-7-oxo-6-(sulfooxy)-1,6-diazabicyclo[3. .1]octane-2- 

30 carboxamide, 

a pharmaceutically acceptable salt thereof, or a solvate thereof. 

8. A pharmaceutical composition comprising the diazabicyclooctane derivative 

represented by the formula (I) of Claim 1, a pharmaceutically acceptable salt thereof, or 

35 a solvate thereof, and, optionally, a pharmaceutically acceptable carrier. 
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9. The pharmaceutical composition of Claim 8, for administerat on in combination 

ith a p-lactam antibiotic. 

10. he pharmaceutical composition of Claim 8 or 9, for treating bacterial infection. 

5 

11. A P 	ctamase inhibitor comprising the diazabicyclooctane derivative represented 

by the formu , (I) of Claim 1, a pharmaceutically acceptable salt thereof, or a solvate 

thereof 

10 12. A pharmaceuti.,1 composition comprising the (3-lactamase inhibitor of Claim 11, 

a P-lactam antibiotic, al t optionally, a pharmaceutically acceptable carrier. 

13. A pharmaceutical corn. ,sition comprising the (3-lactamase inhibitor of Claim 11, 

a p-lactam antibiotic selected fr 	the group consisting of ampicillin, amoxicillin, 

15 piperacillin, ticarcillin, flomoxef,fotaxim, ceftriaxone, ceftazidime, cefepime, 

ceftaroline, ceftolozane, imipenem, i -ropenem, biapenem, doripenem, ertapenem and 

a phannace 	cally acceptable carrier. aztreonam, and, optionally, 

14. A method for treating bacterial infectio 	which comprises administering the P- 

20 lactamase inhibitor of Claim 11 and a P-lactam • i tibiotic in combination. 

15. A method for treating bacterial infection which 	.mprises administering the (3- 

lactamase inhibitor of Claim 11, and a P-lactam antibiot 	s selected from the group 

consisting of ampicillin, amoxicillin, piperacillin, ticarcilli 	flomoxef, cefotaxim, 

25 ceftriaxone, ceftazidime, cefepime, ceftaroline, ceftolozane, i 	ipenem, meropenem, 

biapenem, doripenem, ertapenem and aztreonam, in combinatioi  

16. A process for preparing the compound of Claim 5 represented b the following 

formula (III): 

30 [Chemical formula 145] 

0 

Re0 Bil,  
'cr.'''.  

N..,,,...- 
) N 

0 0"S°3M 
(III) 
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in the above formula (III), Rc and B have the same meanings as defined for the 

: smpound of Claim 2, 

wh h is included in Claim 2 

whit' 	omprises 

5 subjecti • to coupling a compound represented by the following formula (IV-a): 

[Chemical 	mmla 140] 

OH 
--1,  

pi 
 .N ,,,,,,,,,,N. is : 

H 

10 

(IV-a) 

in the above formula (IV-a 	P1  represents a protective group which can be removed by 

an acid, a base or a nucleoplu c agent; and OBn represents benzyloxy, 

with a compound: RcOBH usin 	n active ester, an active amide or a dehydration 

condensing agent to prepare a com ound represented by the following formula (IV-b): 

[Chemical formula 141] 

0 

P1  . 
N 	.0Bn  

N 
H 

(IV-b) 

in the above formula (IV-b),131  represents a protecti‘R ,;. roup which can be removed by 

15 an acid, a base or a nucleophilic agent; Rc and B have t 	same meanings as defined for 

the compound of Claim 2, and OBn represents benzyloxy, 

deprotecting P' which is a protective group to prepare a com I 1  nd represented by the 

following formula (IV-c): 

[Chemical formula 142] 

0 
,O 

B 
 )14 ..„----, Rc 

HN .,,,7,,,
N

,OBn 
H 

20 (IV-c) 

in the above formula (IV-c), Rc and B have the same meanings as defined for the 

compound of Claim 2, and OBn represents benzyloxy, 
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silylating the compound in the reaction system, and then, subjecting to intramolecular 

ea formation reaction to prepare a compound represented by the following formula 

(II. 

[Che 	"cal formula 143] 

0 

Rc'O.B 
 

0 
N 

0 	'OBn 

5 (11a) 

in the above formula (I 	Re and B have the same meanings as defined for the 

compound of Claim 2, and 14  B n represents benzyloxy, 

then, removing the benzyl of 	e benzyloxy at the 6-position using a hydrogenolysis 

catalyst under hydrogen atmosp 	re to prepare a compound represented by the 

10 following formula (IIb): 

[Chemical formula 144] 

0 

N 
O 	'OH 

(1113) 

in the above formula (IIb), Re and B have the same mea 	rigs as defined for the 

compound of Claim 2, 

15 and sulfating the hydroxyl group at the 6-position in the prese 	e of a base, and, if 

necessary, deprotecting the protective group in the side chain: Re 1B-. 

17. 	A process for preparing the compound of Claim 3 represented b 	he following 

formula (lla): 

20 [Chemical formula 149] 

0 

Rc
,O,

B
)1," Iv-N, ,

..,..7 
) N 

0 	'OBn 
(11a) 
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5 

10 

15 

20 

in the above formula (Ha), Rc and B have the same meanings as defined for the 

ompound of Claim 2, and OBn represents benzyloxy, 

• ich is included in Claim 2, which comprises 

subj 	Ling to coupling a compound represented by the following formula (IV-a): 

[Chem al formula 146] 

OH 
---J,  

. 
N 	,OBn 

H H ` 
(IV-a) 

in the above formula ( 	-a), P I  represents a protective group which can be removed by 

an acid, a base or a nucleophilic agent; and OBn represents benzyloxy, 

with a compound: RcOBH 	ing an active ester, an active amide or a dehydration 

condensing agent to prepare a , impound represented by the following formula (IV-b): 

[Chemical formula 147] 

0 

Ftc
.,0.

8
)t,

"' 

Pr 	N
,OBn 

H 
(IV-b) 

in the above formula (1V-b), P I  represents a prote ive group which can be removed by 

an acid, a base or a nucleophilic agent; Re and B ha 	the same meanings as defined for 

the compound of Claim 2, and OBn represents benzyl I 	, 

deprotecting P I  which is a protective group to prepare a 	pound represented by the 

following formula (IV-c): 

[Chemical fonnula 148] 

0 
0  Re 	B)1 r'r'''-  

HN.„...,„„--.,N,OBn 
H 

(IV-c) 

in the above formula (IV-c), Rc and B have the same meanings as defined for 

compound of Claim 2, and OBn represents benzyloxy, 

silylating the compound in the reaction system, and then, subjecting to intramolecu 

urea formation reaction. 
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18. A process for preparing the compound of Claim 3 represented by the following 

'rmula (Ha): 

[C - nical formula 151] 

0 

Rc
...a.B 	,, 

' 

...„--' 
N 

0 	tBn 
( 

5 in the above formula 	a), Re and B have the same meanings as defined for the 

compound of Claim 2 an OBn represents benzyloxy, 

which is included in Claim 	which comprises 

silylating the compound repre -nted by the following formula (IV-c): 

[Chemical formula 150] 

0 
, O, A Rc 	B 	" 

HN 
N

,OBn 
H 

10 (IV-c) 

in the above formula (IV-c), Rc and B have the, s. ,re meanings as defined for the 

compound of Claim 2, and OBn represents benzylo 

in the reaction system, and then, subjecting to intramo 	cular urea formation reaction. 

15 19. A process for preparing the compound represented by 	e following formula (III): 

[Chemical formula 154] 

0 

Rc
,O,

B
it

''' 

N
O b-S03M 

(III) 

in the above formula (III), Re, B and M have the same meanings as defined fo 	e 

20 

compound of Claim 2, 

which is included in Claim 2, which comprises 

removing the benzyl of the benzyloxy at the 6-position of a compound represented by 

the following formula (Ha): 

[Chemical formula 152] 
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0 
,O .

B
)1,, 

N 
N 

O 	‘013n 
(Ha) 

in the abo 	formula (Ha), Rc and B have the same meanings as defined for the 

compound o 	laim 2 and OBn represents a benzyloxy group, 

using a hydroge .lysis catalyst under hydrogen atmosphere to prepare a compound 

5 	represented by the 	11lowing formula (Ilb): 

[Chemical formula 1 	' 

0 

Rc 'O 
,O. 

B)''' 

N

,-----  

........„- 
) N 

0 	OH 
(11b) 

in the above formula (Hb), Rc and B ha 	the same meanings as defined for the 

compound of Claim 2, 

10 	and sulfating the hydroxyl group at the 6-pose •n in the presence of a base, and, if 

necessary, deprotecting the protective group in 	side chain: RcOB-. 

20. A process for preparing (2S,5R)-N-(2-aminoeth 	y)-7-oxo-6-(sulfooxy)-1,6- 

diazabicyclo[3.2.1]octane-2-carboxamide represented b 	e following formula (III- 

15 	059): 

[Chemical formula 161] 

)0,  
H2N 	'N 	1".  

H 

0
Nb-S03H 

(111-059) 

which comprises 

among the compounds represented by the following formulae (IV-a2), (IV-a3) an. (I 

20 	a4): 

[Chemical formula 155] 

V- 
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H 

5 

10 

15 

20 

(IV- ) PLATA 
(IV-a 	1=Boc 
(IV-a4) 	'=Teoc 

in the above . 	ula (IV-a2), (IV-a3) or (IV-a4), TFA represents trifluoroacetyl, Boc 

represents tert-b k oxycarbonyl, Teoc represents 2-trimethylsilylethoxycarbonyl, and 

OBn represents be 	loxy, 

subjecting to couplin• 	e compound represented by the formula (IV-a2) or (IV-a4) with 

tert-butyl 2-(aminooxy)e gylcarbamate using an active ester, an active amide or a 

dehydration condensing ag- .t, or 

subjecting to coupling the co 	ound represented by the formula (IV-a3) with benzyl 2- 

(aminooxy)ethylcarbamate using n active ester, an active amide or a dehydration 

condensing agent, 

to prepare a compound represented by 	e following formula (IV-b2-Boc-059), (IV-b3- 

Cbz-059) or (IV-b4-Boc-059): 

[Chemical formula 156] 

0 
132. 	

e) 	)1, 
N 	N 	' 
H 	H 

121. 	N
,OBn 

H 
(IV-b2-Boc-059) P1=TFA, P2=Boc 
(IV-b3-Cbz-059) P1=Boc, P2=Cbz 
(IV-M-Boc-059) P1=Teoc, P2=Boc 

in the above formula (IV-b2-Boc-059), (IV-b3-Cbz-059) or (IV-b 	i oc-059), TFA 

represents trifluoroacetyl, Boc represents tert-butoxycarbonyl, Cbz r. 'resents 

benzyloxycarbonyl, Teoc represents 2-trimethylsilylethoxycarbonyl, an 	OBn 

represents benzyloxy, 

deprotecting the trifluoroacetyl of the compound represented by the formula 	-b2- 

Boc-059) by the treatment with a base to prepare a compound represented by 

following formula (IV-c-Boc-059): 

[Chemical formula 157] 
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0 

N 	'N
it 

 
H 	H HN 

N 
,OBn 

c-Boc-059) P2=Boc
hl 

( 	-Cbz-059) P2=Cbz 

in the above 	ula (IV-c-Boc-059) or (IV-c-Cbz-059), Boc represents tert- 

butoxycarbonyl, 	bz represents benzyloxycarbonyl, and OBn represents a benzyloxy, 

removing the tert- . toxycarbonyl of the compound represented by the formula (IV-b3- 

5 Cbz-059) by an acid 	atment to prepare a compound represented by the above formula 

(IV-c-Cbz-059), or 

removing the 2-trimethylsi 	lethoxycarbonyl of the compound represented by the 

formula (IV-b4-Boc-059) by • 	uoride to prepare a compound represented by the above 

formula (IV-c-Boc-059), 

10 	then, after silylating the above-me' 	oned (IV-c-Boc-059) or (IV-c-Cbz-059) in the 

reaction system, subjecting to intram a ocular urea formation reaction to prepare a 

compound represented by the following .rmula (IIa-Boc-059) or (IIa-Cbz-059): 

[Chemical formula 158] 

0 
P2.,

N
r.,,,,O.N

H 

 A 

H 

) N 
0 	OBn 

(11a-Boc-059) P2=Boc 
(11a-Cbz-059) P2=Cbz 

15 	in the above formula (lla-Boc-059) or (lla-Cbz-059), Boc rep 	sents tert- 

butoxycarbonyl, Cbz represents benzyloxycarbonyl, and OBn re. esents benzyloxy, 

removing the benzyl of the benzyloxy at the 6-position of the corn. , nd represented by 

the formula (IIa-Boc-059) using a hydrogenolysis catalyst under hyd 	en atmosphere, 

Or 

20 	removing the benzyl of the benzyloxy at the 6-position of the compound re. esented by 

the formula (lla-Cbz-059) using a hydrogenolysis catalyst under hydrogen a 	. sphere, 

and simultaneously tert-butoxycarbonylating the same in the presence of di-tert- 

butoxydicarbonate to prepare a compound represented by the following formula (I 

Boc-059): 

25 	[Chemical formula 159] 
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5 

10 

15 

20 

0 
on.

N,—.,.0-N-I. 
H 

) , N 
OH 0 

(11b-Boc-059) 

in the above 	mula (IIb-Boc-059), Boc represents tert-butoxycarbonyl, 

sulfating the hys oxyl group at the 6-position to prepare a compound represented by the 

following formula 	I-Boc-059): 

[Chemical formula 1 

0 
Boc,

N
---.,„0-

N 
ile

. 
H 	H 

d 
N 

(111-Boc-059) 

in the above formula (III-Boc-059), Boc -presents tert-butoxycarbonyl, and M 

represents II, pyridinium, sodium or tetrab 	lammonium, 

and deprotecting the tert-butoxycarbonyl by a 	acid treatment. 

21. 	A process for preparing tert-butyl {2-[({[(2S, 	)-6-benzyloxy-7-oxo-1,6- 

diazabicyclo[3.2.1]oct-2-yl]carbonyllamino)oxy]ethy 	carbamate, or benzyl {2- 

R {[(2S,5R)-6-benzyloxy-7-oxo-1,6-diazabicyclo[3.2.1]o 	2- 

yllcarbonyllamino)oxy]ethyl} carbamate represented by h 	ollowing formula (1Ia- 

Boc-059) or (lla-Cbz-059): 

[Chemical formula 165] 

0 

H 	H 

N, 
0 	OBn 

(11a-Boc-059) P2=Boc 
(11a-Cbz-059) P2=Cbz 

in the above formula (IIa-Boc-059) or (1Ia-Cbz-059), Boc represents tert- 

butoxycarbonyl, Cbz represents benzyloxycarbonyl, and OBn represents benzyloxy, 

which comprises 
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among the compounds represented by the following formulae (IV-a2), (IV-a3) and (IV- 

14): 

[II. i emical formula 162] 

11H 
a  

pl. NIP N.,00n 

H 
(IV-a2) P1 	FA 
(IV-a3) P1= 
(IV-a4) P1=Te• 

5 in the above formula 	V a2), (IV-a3) or (IV-a4), TFA represents trifluoroacetyl, Boc 

represents tert-butoxyc. 'onyl, Teoc represents 2-trimethylsilylethoxycarbonyl, and 

OBn represents benzylox 

subjecting to coupling each o the compounds represented by the formulae (IV-a2) and 

(IV-a4) using tert-butyl 2-(amin. sxy)ethylcarbamate, 1-ethy1-3-(3- 

10 dimethylaminopropyl)carbodiinie. hydrochloride and 1- 

hydroxybenzotriazole•monohydrate 	combination, 

subjecting to coupling the compounds represented by the formula (IV-a3) using benzyl 

15 

2-(aminooxy)ethylcarbamate, 1-ethyl-3-(3 • imethylaminopropyecarbodiimide 

hydrochloride and 1-hydroxybenzotriazole.m 	ohydrate in combination, 

to prepare a compound represented by the folio 	ng formula (IV-b2-Boc-059), (IV-b3- 

Cbz-059) or (IV-b4-Boc-059): 

[Chemical formula 163] 

0 

	

2, 	0 	)1, 
N "'--' 	Isi 	'..i----- 

	

P? 
	H 

.N..„...---., 	,OBn 

	

131 	N 
H 

(IV-b2-Boc-059) P1=TFA, P2=Boc 
(IV-b3-Cbz-059) P1=Boc, P2=Cbz 
(IV-b4-Boc-059) P1=Teoc, P2=Boc 

in the above formula (IV-b2-Boc-059), (IV-b3-Cbz-059) or (IV-b4-Boc-056 	TFA 

20 represents trifluoroacetyl, Boc represents tert-butoxycarbonyl, Cbz represents 

benzyloxycarbonyl, Teoc represents 2-trimethylsilylethoxycarbonyl, and OBn 

represents benzyloxy, 

removing the trifluoroacetyl of the compound represented by the formula (IV-b2-Boc- 

059) by using a base selected from lithium hydroxide, sodium hydroxide, potassium 

25 hydroxide to prepare a compound represented by the following formula (IV-c-Boc-059): 
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[Chemical formula 164] 

0 
...----..0..N..-I I ...r.---..., 

H 
HN.,_„7-..N.OBn 

Boc-059) P2=Boc
H 

(IV-c 	bz-059) P2=Cbz 

in the above fo 	'ula (IV-c-Boc-059) or (IV-c-Cbz-059), Boc represents tert- 

butoxycarbonyl, 	represents benzyloxycarbonyl, and OBn represents benzyloxy, 

removing the tert-but. ycarbonyl of the compound represented by the formula (IV-b3- 

Cbz-059) using an acid 	lected from hydrochloric acid, sulfuric acid, methanesulfonic 

acid and trifluoroacetic ac i• to prepare a compound represented by the above formula 

(IV-c-Cbz-059), or 

removing the 2-trimethylsilylet •xycarbonyl of the compound represented by the 

formula (IV-b4-Boc-059) using tet • butylammonium fluoride to prepare a compound 

represented by the above formula (I 	-Boc-059), and 

silylating the compound represented by 	e above formula (IV-c-Boc-059) or (IV-c-Cbz- 

059) using chlorotrialkylsilane in the react' 	system and subsequently subjecting to 

intramolecular urea formation reaction using 6 osgene or diphosgene to prepare the 

compound represented by the formula (IIa-Boc-6 9) or (IIa-Cbz-059). 

22. 	A process for preparing tert-butyl {2-[({[(2S,5' 	6-benzyloxy-7-oxo-1,6- 

diazabicyclo[3.2.1]octo-2-yl]carbonyllamino)oxy]ethyl 	arbamate, or benzyl {2- 

[({[(2S,5R)-6-benzyloxy-7-oxo-1,6-diazabicyclo[3.2.1]oct-' 

yl]carbonyl} amino)oxy]ethyllcarbamate represented by the f. owing formula (lla- 

Boc-059) or (IIa-Cbz-059): 

[Chemical formula 167] 

0 
P2

N
----N_,,O,

N
)1,

"
r, 

H 	H 	
N....,..„-- 

N 
‘0Bn 0 

(11a-Boc-059) P2=Boc 
(11a-Cbz-059) P2=Cbz 

in the above formula (IIa-Boc-059) or (IIa-Cbz-059), Boc represents tert- 

butoxycarbonyl, Cbz represents benzyloxycarbonyl, and OBn represents benzyloxy, 

which comprises 
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silylating a compound represented by the following formula (IV-c-Boc-059) or (IV-c-

bz-059): 

[C -mical formula 166] 

0 
p2 	0 	it 

N 
H 	H HN N

.0Bn 
, 

(IV-c-Bo -059) Par-Boc
H 
 

(1V-c-Cbz- 	9) P2=Cbz 

5 in the above formula 	V-c-Boc-059) or (IV-c-Cbz-059), Boc represents tert- 

butoxycarbonyl, Cbz re-cents benzyloxycarbonyl, and OBn represents benzyloxy, 

using chlorotrimethylsilan 	n the reaction system, and subsequently subjecting to 

intramolecular urea formation eaction using phosgene or diphosgene. 

10 23. 	A process for preparing (2S, 	' -N-(2-aminoethoxy)-7-oxo-6-(sulfooxy)-1,6- 

diazabicyclo[3.2.1]octane-2-carboxa 	e represented by the following formula (III- 

059): 

[Chemical formula 171] 

0 
0 	

)1`' H2N"---"--- 	'N  
H 

dA—Nb-S03H 
(111459) 

15 which comprises 

among the compounds represented by the following formulae 	Ia-Boc-059) and (Ha- 

Cbz-059): 

[Chemical formula 168] 

0 
p 	0 	).1,, 

	

'N"---"7 -N 	"C'• 
H 	H N,,,,,  

„)----N, 
0 	OBn 

(11a-Boc-059) P2=Boc 
(11a-Cbz-059) P2=Gbz 

20 in the above formula (IIa-Boc-059) or (IIa-Cbz-059), Boc represents tert- 

butoxycarbonyl, Cbz represents benzyloxycarbonyl, and OBn represents benzyloxy, 
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removing the benzyl of the benzyloxy group at the 6-position of the compound 

presented by the formula (IIa-Boc-059) using palladium-carbon under hydrogen 

at 	osphere, or 

remo ng the benzyl of the benzyloxy group at the 6-position of the compound 

5 represe 	- d by the fommla (11a-Cbz-059) using palladium-carbon under hydrogen 

atmosphere 'n the presence of di-tert-butoxydicarbonate, and simultaneously subjecting 

to tert-butox 	.rbonylation to prepare a compound represented by the following 

formula (IIb-Bo 	059): 

[Chemical formula 69] 

0 
Boc, N 
	

0,
N
it,

' 
H 	H 

0 	0 

10 (11b-Boo-059) 

in the above formula (IIb-Floc-059), 	'c represents a tert-butoxycarbonyl group, 

sulfating the hydroxyl group at the 6-po 	ion by a sulfur trioxide-pyridine complex in 

the presence of pyridine, 2-picoline or 2,6- 	idine, to prepare a compound represented 

by the following formula (III-Boc-059): 

15 [Chemical formula 170] 

0 
Boc.

N
..----,,,O.

N 
--ti,  , 

H 	H 

0 b-S03M 

(III-Boc-059) 

in the above formula (III-Boc-059), Boc represents tert-butoxycarb 	I, and M 

represents H, pyridinium, sodium or tetrabutylammonium, 

and deprotecting the tert-butoxycarbonyl by an acid selected from hydroc 	one acid, 

20 sulfuric acid, methanesulfonic acid, trifluoroacetic acid and tetrafluoroboric 	id. 

24. 	A process for preparing tert-butyl (24({[(2S,5R)-6-benzyloxy-7-oxo-1,6- 

diazabicyclo[3.2.1]octo-2-yllcarbonyllamino)oxy]ethyllcarbamate represented by t 

following formula (IIa-Boc-059): 

25 [Chemical formula 173] 
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0 
oc 	 )1, 

	

'N 	'N 

	

H 	H 

)—N 
0 	‘OBn 

(11a-Boc-059) 

in the above ormula (Ha-Boc-059), Boc represents tert-butoxycarbonyl, Cbz represents 

benzyloxyca b.iy1 and OBn represents benzyloxy, 

which comprises 

5 silylating a compou • represented by the following formula (IV-c-Boc-059): 

[Chemical formula 17 

0 
Boc,

N 	
0,

N
)1,.. 

H 	H HN..,,,,--.„N  OBn 

(IV-c-Boc-059) 
H 

in the above formula (IV-c-Boc-059), : •c represents tert-butoxycarbonyl and OBn 

represents benzyloxy, 

10 using triethylamine and chlorotrimethylsilan. 'n the reaction system, and subsequently 

subjecting to intramolecular urea formation rea 	on using phosgene or diphosgene with 

a catalytic amount of 4-dimethylaminepyridine. 

25. 	A process for preparing (2S,5R)-N-(2-aminoetho 	-7-oxo-6-(sulfooxy)-1,6- 

15 diazabicyclo[3.2.1]octane-2-carboxamide represented by t • following formula (III- 

059): 

[Chemical formula 177] 

0 

H2N
....---.....0-

N
A. 

H 

O 	
N
tr SO3H 

(111-059) 

which comprises, 

20 removing the benzyl of the benzyloxy at the 6-position of a compound represented b 

the following formula (IIa-Boc-059): 

[Chemical formula 174] 
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0 

Boc-N
, 	)1„. 

H 	
N 	• i'' 
H N.,.....„..,  

) 	N, 
0 	OBn 

(IIa-Boc-059) 

in the above Irmula (IIa-Boc-059), Boc represents tert-butoxycarbonyl, and OBn 

represents benz 	oxy, 

using palladium-c bon under hydrogen atmosphere to prepare a compound represented 

5 by the following for 	la (IIb-Hoc-059): 

[Chemical formula 175 

0 
Boc,

N
....--...„.0,

N
.11,,

'(
..--.., 

H 	H N 
) N 

0 	'OH 
(11b-Boc-059) 

in the above formula (IIb-Boc-059), Boc , 'resents tert-butoxycarbonyl, 

sulfating the hydroxyl group at the 6-positio 	sing a sulfur trioxide-pyridine complex 

10 in the presence of pyridine, 2-picoline or 2,6-Iu 1 ine to prepare a compound 

represented by the following formula (III-Boc-05• • 

[Chemical formula 176] 

0 
Boc.

N 
,-,,...,-0..

N
A
' 
c, 

H 	H 
N.,....- 

0
) N to

-503M 
(III-Boc-059) 

in the above formula (III-Boc-059), Boc represents tert-butoxycarbonyl, • nd M 

15 represents H, pyridinium, sodium or tetrabutylammonium, 

and deprotecting the tert-butoxycarbonyl group with an acid selected from h 	ochloric 

acid, sulfuric acid, methanesulfonic acid, trifluoroacetic acid or tetrafluoroboric 	id. 

26. 	A process for preparing (2S,5R)-methyl 5-(benzyloxyamino)piperidine-2- 

20 carboxylate and hydrochloride thereof, comprising methyl esterifying (2S,5S)-5- 

hydroxypiperidine-2-carboxylic acid or hydrochloride thereof, trifluoroacetylizing, 
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5 

benzyloxyaminating the hydroxyl group at the 5-position, and removing the 

ifluoroacetyl. 

27. 	he compounds of the following formulae: 

[Chem]. 	1 formula 45] 

OH 	OH 	OMe 	OMe 	OH 
..-- 	0,--J-,.. 

HN 	HN 	,OBn 	HN.,.„.„..-.N..0Bn HN 	OBn 	,OBn 
TFA' 

 
H 'OB 

H 	HCI 	 2HCI 	 H 

OH 	 H 	 0 	 0 
0:1,  r 	 Boc. ,o. A• .....-, 	Cbz. 	0 A 0 	 N 	N 	• i 	- 	N----."---- 	-N 	. r---- 

H 	 H 
Boo

...N.,„,...„ ,OBn 
TFA

.,N,„..-..,N,OBn H 
Boo-

N...,,......w0Bn 
 Teoc

,. 	OBn 
N H 	 H 	 H 

0 	 0 	 0 
Boc..N..,-..0..NA' 	Boc 	...-.......„0..NA.r, 	Cbz.N.,--„,..,..0.. A 

H 	 N H  
Tem,.

N 	OBn 	HN.,...„--.N-OBn H 	HN...„,-...N..0Bn 
H 	 H 	 H 

in the above formulae, TFA repres 	is trifluoroacetyl, OMe represents methoxy, 

represents tert-butoxycarbonyl, Teoc 	resents 2-trimethylsilylethoxycarbonyl, 

Boc 

and 

OBn represents benzyloxy. 

10 
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Claims 

1. A diazabicyclooctane derivative represented by the following formula (I): 

[Chemical formula 134] 

0 
A 	)1,  

O b-c 
5 (I) 

 

in the above formula (I), A represents Ra(Rb)N- or RcO-; B represents NH or NC I.6  

alkyl; C represents benzyl, H or SO3M, where M represents H, an inorganic cation or an 

organic cation; Ra and Rb each independently represent H, a C1 _6  alkyl or acyl; Rc 

represents C1 _6  alkyl or a heterocyclyl; A may be modified by 0 to 4 substituents Fnl, 

10 where the substituent Fnl may be substituted continuously; Fnl represents C1 _6  alkyl, 

0=, or Rg-(CH2)o-3-,  where Rg represents a heterocyclyl, phenyl, heteroaryl, acyl, 

RdO2S-, Re(Rf)N-, Re(Rf)NCO-, ReO-, ReOCO- or a protective group, where Rd 

represents C1_6 alkyl or MO-; Re and Rf each independently represent H or C1.6 alkyl, 

and further, between Ra and Rb, between Rc and B, and between Re and Rf may be 

15 closed by the bonding to form a heterocyclyl having at least one nitrogen atom, 

a pharmaceutically acceptable salt thereof, or a solvate thereof 

2. A diazabicyclooctane derivative represented by the following formula (II): 

[Chemical formula 135] 

0 

Re"
0.

B
)1„. 

0 	‘0-"C  

20 
(II) 

in the above formula (II), Rc represents C1.6  alkyl or a heterocyclyl; B represents NH or 

NC1 _6  alkyl; C represents benzyl, H or SO3M, where M represents H, an inorganic 

cation or an organic cation; Rc may be modified by 0 to 4 substituents Fnl, where the 

substituent Fnl may be substituted continuously; Fnl represents C1 _6  alkyl, 0=, or Rg- 

25 (CH2)0.3-, where Rg represents a heterocyclyl, phenyl, heteroaryl, acyl, RdO2S-, 

Re(Rf)N-, Re(Rf)NCO-, ReO-, ReOCO- or a protective group, where Rd represents C1_6 
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alkyl or MO-; Re and Rf each independently represent H or C1.6  alkyl, and further, 

between Rc and B, and between Re and Rf may be closed by the bonding to form a 

heterocyclyl having at least one nitrogen atom, 

a pharmaceutically acceptable salt thereof, or a solvate thereof 

5 

3. A diazabicyclooctane derivative represented by the following formula (Ha): 

[Chemical formula 136] 

0 
0  

Re 	a
)1 
 g'• 

N 
O 	‘OBn 

(Ha) 

in the above formula (Ha), OBn represents benzyloxy, and Rc and B have the same 

10 meanings as the compound of Claim 2, 

a pharmaceutically acceptable salt thereof, or a solvate thereof 

4. A diazabicyclooctane derivative represented by the following formula (IW): 

[Chemical formula 137] 

0 

Rc,O.BA,' 

N 
O 	‘0E1 

15 
(11b) 

in the above formula (IIb), Rc and B have the same meanings as the compound of Claim 

2, 

a pharmaceutically acceptable salt thereof, or a solvate thereof 

20 5. A diazabicyclooctane derivative represented by the following formula (III): 

[Chemical formula 138] 
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5 

0 

Rc,O BA  

0 	
Nb-S03M 

(III) 

in the above formula (III), Rc, B and M have the same meanings as the compound of 

Claim 2, 

a pharmaceutically acceptable salt thereof, or a solvate thereof 

6. 	The compound of any one of Claims 1 to 5, which is represented by the following 

formulae: 

[Chemical formula 139] 

o 	 0 	 0 
P2, N 0,N)t- 

H 	H 
1  N --...---”- 

Me. 	,O,N.-II„ ,. li---., 
p2 	H N„....„-- 

i-Pr., 	,---.,,,O.N.-11, 
ri 
P2 	H 

0 
N 	3 	 N N. 	 o 	NO-P3 	 0 	‘0--  P3  

(11-059), (11-060), (11-109) 	 (11-061) 	 (11-064) 

O 	 Me 	0 	 Me 	0 
Me. 	„--.,,,,..0. 	 P2  'NI 	0L--  'N)  ''' 	. 

D2  
N 	N

A ..) 'N "`v''
n 

 '/‘1 ' 
Me 	H 

....--- 
H 	H N H 	H 

0 
N,,

0133 C? 	
N
‘0--P3 	 b-  P3  

(11-065) 	 (11-066) 

0 H 
no 	il p2 N*--,../..\---.--'N- it'. ON

(11-067) 

0 

N 	, 	 O. )I,  N 	1,--- 	N 
H P2 	H H P2 .„..„-- N ,,,,,,..- 

0) ,0-p3 	
O.) 	

N
'O- P

3 	
0 0-  P3  

(11-069) 	 (11-075) 	 (11-077) 

..,...--„,„ 
0 

,N 	 A , i'• N 
P2 	

•.'(:)'N).  
H 	N „„.-- H 	

-....--- N 
H 

0 NO- P  3 
 N. N 	3  p2 	 N. .4,3 	 N 

0 	0'P 	 0 

(11-078) 	 (11-081) 	 (11-082) 

10 
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in the above formulae, P2  represents tert-butoxycarbonyl (Boc), benzyloxycarbonyl 

(Cbz) or H; P3  represents benzyl (Bn), H or SO3M; where M represents H, sodium, 

pyridinium or tetrabutylammonium, 

a pharmaceutically acceptable salt thereof; or a solvate thereof. 

5 

7. The compound of any one of Claims 1 to 3, which is: 

(2S,5R)-N-(2-aminoethoxy)-7-oxo-6-(sulfooxy)-1,6-diazabicyclo[3.2.1]octane-2- 

carboxamide, 

(2S,5R)-N42-(methylamino)ethoxy]-7-oxo-6-(sulfooxy)-1,6-diazabicyclo[3.2.1]octane- 

10 

15 

2-carboxamide, 

(2S,5R)-7-oxo-N-[2-(propan-2-ylamino)ethoxy]-6-(sulfooxy)-1,6-

diazabicyclo[3.2.1]octane-2-carboxamide, 

(2S,5R)-N-[2-(dimethylamino)ethoxy]-7-oxo-6-(sulfooxy)-1,6-

diazabicyclo[3.2.1]octane-2-carboxamide, 

(2S,5R)-N-{[(2S)-2-aminopropyl]oxy}-7-oxo-6-(sulfooxy)-1,6-

diazabicyclo[3.2.1]octane-2-carboxamide, 

(2S,5R)-N- {[(2R)-2-aminopropyl]oxy} -7-oxo-6-(sulfooxy)-1,6-

diazabicyclo[3.2.1]octane-2-carboxamide, 

(2S,5R)-N-(3-aminopropoxy)-7-oxo-6-(sulfooxy)-1,6-diazabicyclo[3.2.1]octane-2- 

20 

25 

carboxamide, 

(2S,5R)-N-[(2S)-azetidin-2-ylmethoxy]-7-oxo-6-(sulfooxy)-1,6-

diazabicyclo[3.2.1]octane-2-carboxamide, 

(2S,5R)-7-oxo-N-[(2R)-pyrrolidin-2-ylmethoxy]-6-(sulfooxy)-1,6-

diazabicyclo[3.2.1]octane-2-carboxamide, 

(2S,5R)-7-oxo-N-[(2S)-piperidin-2-ylmethoxy]-6-(sulfooxy)-1,6-

diazabicyclo[3.2.1]octane-2-carboxamide, 

(2S,5R)-7-oxo-N-[(3S)-pyrrolidin-3-yloxy]-6-(sulfooxy)-1,6-diazabicyclo[3.2.1]octane- 

2-carboxamide, or 

(2S,5R)-N-(azetidin-3-ylmethoxy)-7-oxo-6-(sulfooxy)-1,6-diazabicyclo[3.2.1]octane-2- 

30 carboxamide, 

a pharmaceutically acceptable salt thereof, or a solvate thereof 

8. A pharmaceutical composition comprising the diazabicyclooctane derivative 

represented by the formula (I) of Claim 1, a pharmaceutically acceptable salt thereof, or 

35 a solvate thereof, and, optionally, a pharmaceutically acceptable carrier. 
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9. The pharmaceutical composition of Claim 8, for administeration in combination 

with a p-lactam antibiotic. 

10. The pharmaceutical composition of Claim 8 or 9, for treating bacterial infection. 

5 

11. A P-lactamase inhibitor comprising the diazabicyclooctane derivative represented 

by the formula (I) of Claim 1, a pharmaceutically acceptable salt thereof, or a solvate 

thereof 

10 12. A pharmaceutical composition comprising thef3-lactamase inhibitor of Claim 11, 

a p-lactam antibiotic, and, optionally, a pharmaceutically acceptable carrier. 

15 

13. A pharmaceutical composition comprising the p-lactamase inhibitor of Claim 11, 

a p-lactam antibiotic selected from the group consisting of ampicillin, amoxicillin, 

piperacillin, ticarcillin, flomoxef, cefotaxim, ceftriaxone, ceftazidime, cefepime, 

ceftaroline, ceftolozane, imipenem, meropenem, biapenem, doripenem, ertapenem and 

aztreonam, and, optionally, a pharmaceutically acceptable carrier. 

14. A pharmaceutical composition comprising of the p-lactamase inhibitor of Claim 

20 11 and a p-lactam antibioticfor use in the treatment of bacterial infection. 

15. A pharmaceutical composition comprising of the p-lactamase inhibitor of 

25 

Claim 11 and a P-lactam antibiotic selected from the group consisting of ampicillin, 

amoxicillin, piperacillin, ticarcillin, flomoxef, cefotaxim, ceftriaxone, ceftazidime, 

cefepime, ceftaroline, ceftolozane, imipenem, meropenem, biapenem, doripenem, 

ertapenem and aztreonam,for use in the treatment of bacterial infection. 

16. The use of a pharmaceutical composition comprising of the P-lactamase inhibitor 

of Claim 11 and a p-lactam antibiotic in the manufacture of a medicament for the 

30 treatment of bacterial infection. 

35 

17. The use of a pharmaceutical composition comprising of the f3-lactamase inhibitor 

of Claim 11 and a f3-lactam antibiotic selected from the group consisting of ampicillin, 

amoxicillin, piperacillin, ticarcillin, flomoxef, cefotaxim, ceftriaxone, ceftazidime, 

cefepime, ceftaroline, ceftolozane, imipenem, meropenem, biapenem, doripenem, 
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ertapenem and aztreonam, in the manufacture of a medicament for the treatment of 

bacterial infection. 

18. 	A process for preparing the compound of Claim 5 represented by the following 

5 formula (III): 

[Chemical formula 145] 

0 
0- )I 

Re 	B 	l'-r"-  
N„.....,- 
) 

0 Nb-S03M 

(III) 

in the above formula (III), Rc and B have the same meanings as defined for the 

10 

compound of Claim 2, 

which is included in Claim 2 

which comprises 

subjecting to coupling a compound represented by the following formula (IV-a): 

[Chemical formula 140] 

OH 

0
.--)„,„.  

Fil • N 	
N

,OBn 
H 

(IV-a) 

15 in the above formula (IV-a), P I  represents a protective group which can be removed by 

an acid, a base or a nucleophilic agent; and OBn represents benzyloxy, 

with a compound: RcOBH using an active ester, an active amide or a dehydration 

condensing agent to prepare a compound represented by the following formula (IV-b): 

[Chemical formula 141] 

0 

Rc
,O.

B
)/„. 

Pl. 	N
,OBn 

H 
20 

(IV-b) 

in the above formula (IV-b), P I  represents a protective group which can be removed by 

an acid, a base or a nucleophilic agent; Rc and B have the same meanings as defined for 

the compound of Claim 2, and OBn represents benzyloxy, 
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deprotecting P I  which is a protective group to prepare a compound represented by the 

following formula (IV-c): 

[Chemical formula 142] 

0 
0, A 

Re. 	B 	1•1"--' 
HN,,,..r.,,N.OBn 

H 
(IV-c) 

5 in the above formula (IV-c), Rc and B have the same meanings as defined for the 

compound of Claim 2, and OBn represents benzyloxy, 

silylating the compound in the reaction system, and then, subjecting to intramolecular 

urea formation reaction to prepare a compound represented by the following formula 

(IIa): 

10 [Chemical formula 143] 

0 

Rc
,O.

B
A' r,---., 

) N 
0 	'OBn 

(11a) 

in the above formula (IIa), Re and B have the same meanings as defined for the 

compound of Claim 2, and OBn represents benzyloxy, 

then, removing the benzyl of the benzyloxy at the 6-position using a hydrogenolysis 

15 catalyst under hydrogen atmosphere to prepare a compound represented by the 

following formula (IIb): 

[Chemical formula 144] 

0 
,O,

B 
 A 

Rc 	' 

N,

Q  

OH 
(lib) 

in the above formula (llb), Re and B have the same meanings as defined for the 

20 compound of Claim 2, 

and sulfating the hydroxyl group at the 6-position in the presence of a base, and, if 

necessary, deprotecting the protective group in the side chain: RcOB-. 
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19. 	A process for preparing the compound of Claim 3 represented by the following 

formula (Ha): 

[Chemical formula 149] 

0 

Rc
,O

B
A 

N 
O 	‘OBn 

5 (Ha) 

in the above formula (Ha), Rc and B have the same meanings as defined for the 

compound of Claim 2, and OBn represents benzyloxy, 

which is included in Claim 2, which comprises 

subjecting to coupling a compound represented by the following formula (IV-a): 

10 [Chemical formula 146] 

OH 
..), 

O e'r 
Pi.N....._,.-., 	,OBn 

N 
H 

(11/-a) 

in the above formula (IV-a), P I  represents a protective group which can be removed by 

an acid, a base or a nucleophilic agent; and OBn represents benzyloxy, 

with a compound: RcOBH using an active ester, an active amide or a dehydration 

15 condensing agent to prepare a compound represented by the following formula (IV-b): 

[Chemical formula 147] 

1,  , )0 Re 	B 	''' 

Pl.N 
 

N
,OBn 

(IV-b) 	
H 

in the above formula (IV-b), P' represents a protective group which can be removed by 

an acid, a base or a nucleophilic agent; Rc and B have the same meanings as defined for 

20 the compound of Claim 2, and OBn represents benzyloxy, 

deprotecting P I  which is a protective group to prepare a compound represented by the 

following formula (IV-c): 

[Chemical formula 148] 
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0 

Re
O,

B
il„

'.  
HN N.0Bn 

H 
(IV-c) 

in the above formula (IV-c), Rc and B have the same meanings as defined for the 

compound of Claim 2, and OBn represents benzyloxy, 

silylating the compound in the reaction system, and then, subjecting to intramolecular 

5 urea formation reaction. 

20. A process for preparing the compound of Claim 3 represented by the following 

formula (Ha): 

[Chemical formula 151] 

0 
0 	)1,  

N.„_,- 

O ,  N
OBn 

10 
(11a) 

in the above formula (IIa), Rc and B have the same meanings as defined for the 

compound of Claim 2 and OBn represents benzyloxy, 

which is included in Claim 2, which comprises 

silylating the compound represented by the following formula (IV-c): 

15 [Chemical formula 150] 

0 

Re,O,BAir, 

HN.,,,...,,,N,OBn 
H 

(IV-c) 

in the above formula (IV-c), Rc and B have the same meanings as defined for the 

compound of Claim 2, and OBn represents benzyloxy, 

in the reaction system, and then, subjecting to intramolecular urea formation reaction. 

20 

21. A process for preparing the compound represented by the following formula (III): 

[Chemical formula 154] 
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0 
0 	)1 

Re -B 	l'i------ 
N,,,-,  

0) 	Nb-S03M 

(III) 

in the above formula (III), Rc, B and M have the same meanings as defined for the 

compound of Claim 2, 

which is included in Claim 2, which comprises 

5 removing the benzyl of the benzyloxy at the 6-position of a compound represented by 

the following formula (1Ia): 

[Chemical formula 152] 

0 
0 	)1,  Re' 'Et 	1"C" 

), 
N 

0 	'OBn 
(Ha) 

in the above formula (11a), Rc and B have the same meanings as defined for the 

10 compound of Claim 2 and OBn represents a benzyloxy group, 

using a hydrogenolysis catalyst under hydrogen atmosphere to prepare a compound 

represented by the following formula (llb): 

[Chemical formula 153] 

0 
0 	)1, 

Re. -B 	" 
N
r
,..z 

) N 
0 	-OH 

(11b) 

15 in the above formula (IIb), Re and B have the same meanings as defined for the 

compound of Claim 2, 

and sulfating the hydroxyl group at the 6-position in the presence of a base, and, if 

necessary, deprotecting the protective group in the side chain: RcOB-. 

20 22. 	A process for preparing (2S,5R)-N-(2-aminoethoxy)-7-oxo-6-(sulfooxy)-1,6- 

diazabicyclo[3.2.1]octane-2-carboxamide represented by the following formula (III - 

059): 

[Chemical formula 161] 
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0 

H2N--".'"Al'N )1' 
H 

O 
Nb-S03H 

(111.059) 

which comprises 

among the compounds represented by the following formulae (IV-a2), (IV-a3) and (IV-

a4): 

5 [Chemical formula 155] 

OH 

Cti".• 
pi.N,...„,-..H.OBn 

(1V-a2) P1=TFA 
(IV-a3) P1=Boc 
(IV-a4) Plaeoc 

in the above formula (IV-a2), (IV-a3) or (IV-a4), TFA represents trifluoroacetyl, Boc 

represents tert-butoxycarbonyl, Teoc represents 2-trimethylsilylethoxycarbonyl, and 

OBn represents benzyloxy, 

10 subjecting to coupling the compound represented by the formula (IV-a2) or (IV-a4) with 

tert-butyl 2-(aminooxy)ethylcarbamate using an active ester, an active amide or a 

dehydration condensing agent, or 

subjecting to coupling the compound represented by the formula (IV-a3) with benzyl 2- 

(aminooxy)ethylcarbamate using an active ester, an active amide or a dehydration 

15 condensing agent, 

to prepare a compound represented by the following formula (IV-b2-Boc-059), (IV-b3- 

Cbz-059) or (IV-b4-Boc-059): 

[Chemical formula 156] 

0 

	

P2,
N 	

0, 	)1,  

	

H 	H 	m  
pi ` 	N_OBn 

(1V-b2-Boc-059) P1=TFA, P2=Boc 
(IV-b3-Cbz-059) P1=Boc, P2=Cbz 
(IV-b4-Boc-059) P1=Teoc, P2=Boc 

20 in the above formula (IV-b2-Boc-059), (IV-b3-Cbz-059) or (IV-b4-Boc-059), TFA 

represents trifluoroacetyl, Boc represents tert-butoxycarbonyl, Cbz represents 
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benzyloxycarbonyl, Teoc represents 2-trimethylsilylethoxycarbonyl, and OBn 

represents benzyloxy, 

deprotecting the trifluoroacetyl of the compound represented by the formula (IV-b2- 

Boc-059) by the treatment with a base to prepare a compound represented by the 

5 following formula (IV-c-Boc-059): 

[Chemical formula 157] 

0 
P 	0 A %N ---.%"-".  "N 	r 

H 	H 	HN.„...„--,,N.OBn 

(IV-c-Boc-059) P2=Boc
H 

(IV-c-Cbz-059) P2=Cbz 

in the above formula (IV-c-Boc-059) or (IV-c-Cbz-059), Boc represents tert- 

butoxycarbonyl, Cbz represents benzyloxycarbonyl, and OBn represents a benzyloxy, 

10 removing the tert-butoxycarbonyl of the compound represented by the formula (IV-b3- 

Cbz-059) by an acid treatment to prepare a compound represented by the above formula 

(IV-c-Cbz-059), or 

removing the 2-trimethylsilylethoxycarbonyl of the compound represented by the 

formula (IV-b4-Boc-059) by a fluoride to prepare a compound represented by the above 

15 formula (IV-c-Boc-059), 

then, after silylating the above-mentioned (IV-c-Boc-059) or (IV-c-Cbz-059) in the 

reaction system, subjecting to intramolecular urea formation reaction to prepare a 

compound represented by the following formula (IIa-Boc-059) or (IIa-Cbz-059): 

[Chemical formula 158] 

0 
P2, N----..,,O, NA,

' 
H 	H 

0 bBn 
(11a-Boc-059) P2= Boo 

20 
(11a-Cbz-059) P2=Cbz 

in the above formula (IIa-Boc-059) or (IIa-Cbz-059), Boc represents tert- 

butoxycarbonyl, Cbz represents benzyloxycarbonyl, and OBn represents benzyloxy, 

removing the benzyl of the benzyloxy at the 6-position of the compound represented by 

25 

the formula (IIa-Boc-059) using a hydrogenolysis catalyst under hydrogen atmosphere, 

or 
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removing the benzyl of the benzyloxy at the 6-position of the compound represented by 

the formula (IIa-Cbz-059) using a hydrogenolysis catalyst under hydrogen atmosphere, 

and simultaneously tert-butoxycarbonylating the same in the presence of di-tert- 

butoxydicarbonate to prepare a compound represented by the following formula (IIb- 

5 Boc-059): 

[Chemical formula 159] 

5J1  Bee -..---,,„0, 	,.. 
H 	H 

O
N 

'OH 
(11b-Boc-059) 

in the above formula (IIb-Boc-059), Boc represents tert-butoxycarbonyl, 

sulfating the hydroxyl group at the 6-position to prepare a compound represented by the 

10 following formula (III-Boc-059): 

[Chemical formula 160] 

0 
Boc,N,---„,,O.N)1,,' 

H 	H N 
) b-S03M 0 

(III-Boc-059) 

in the above formula (III-Boc-059), Boc represents tert-butoxycarbonyl, and M 

represents H, pyridinium, sodium or tetrabutylammonium, 

15 and deprotecting the tert-butoxycarbonyl by an acid treatment. 

23. 	A process for preparing tert-butyl {24({[(2S,5R)-6-benzyloxy-7-oxo-1,6- 

diazabicyclo[3.2.1]oct-2-yl]carbonyl 1 amino)oxy]ethyll carbamate, or benzyl {2- 

R {[(2S,5R)-6-benzyloxy-7-oxo-1,6-diazabicyclo[3.2.1]oct-2- 

20 yl]carbonyl}amino)oxy]ethyl}carbamate represented by the following formula (Ha- 

Boc-059) or (IIa-Cbz-059): 

[Chemical formula 165] 
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0 

H 	H 

N 
0 	‘OBn 

(11a-Boc-059) P2=Boc 
(Ha-Cbz-059) P2=Cbz 

in the above formula (IIa-Boc-059) or (IIa-Cbz-059), Boc represents tert- 

butoxycarbonyl, Cbz represents benzyloxycarbonyl, and OBn represents benzyloxy, 

which comprises 

5 among the compounds represented by the following formulae (IV-a2), (IV-a3) and (IV- 

a4): 

[Chemical formula 162] 

OH 
.), 
O'''r• 

pi  . N ,...7-,,N.,0Bn 
H 

(1V-a2) P1=TFA 
(1V-a3) P1=Boc 
(IV-a4) P1=Teoc 

in the above formula (IV-a2), (IV-a3) or (IV-a4), TFA represents trifluoroacetyl, Boc 

10 	represents tert-butoxycarbonyl, Teoc represents 2-trimethylsilylethoxycarbonyl, and 

OBn represents benzyloxy, 

subjecting to coupling each of the compounds represented by the formulae (IV-a2) and 

(IV -a4) using tert-butyl 2-(aminooxy)ethylcarbamate, 1-ethyl-3-(3- 

dimethylaminopropyl)carbodiimide hydrochloride and 1- 

15 	hydroxybenzotriazolemonohydrate in combination, 

subjecting to coupling the compounds represented by the formula (IV-a3) using benzyl 

2-(aminooxy)ethylcarbamate, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide 

hydrochloride and 1-hydroxybenzotriazole•monohydrate in combination, 

to prepare a compound represented by the following formula (IV-b2-Boc-059), (IV-b3- 

20 	Cbz-059) or (IV-b4-Boc-059): 

[Chemical formula 163] 
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0 
P2, 	0 	)1, 

it• -----.--" 	' 	r%  
H 	H 

Pt 
 N 	.,•,..--...N

.,0Bn 

H 
(IV-b2-Boc-059) P1=TFA, P2=Boc 
(IV-b3-Cbz-059) P1=Boc, P2=Cbz 
(IV-b4-Boc-059) P1=Teoc, P2=Boc 

in the above formula (IV-b2-Boc-059), (IV-b3-Cbz-059) or (IV-b4-Boc-059), TFA 

represents trifluoroacetyl, Boc represents tert-butoxycarbonyl, Cbz represents 

benzyloxycarbonyl, Teoc represents 2-trimethylsilylethoxycarbonyl, and OBn 

5 represents benzyloxy, 

removing the trifluoroacetyl of the compound represented by the formula (IV-b2-Boc- 

059) by using a base selected from lithium hydroxide, sodium hydroxide, potassium 

hydroxide to prepare a compound represented by the following formula (IV-c-Boc-059): 

[Chemical formula 164] 

0 

C'.  
H 	H 

HN.,,,-..N.OBn 

(IV-c-Boc-059) P2=Boc
H 

10 
(IV-c-Cbz-059) P2=Cbz 

in the above formula (IV-c-Boc-059) or (IV-c-Cbz-059), Boc represents tert-

butoxycarbonyl, Cbz represents benzyloxycarbonyl, and OBn represents benzyloxy, 

removing the tert-butoxycarbonyl of the compound represented by the formula (IV-b3- 

Cbz-059) using an acid selected from hydrochloric acid, sulfuric acid, methanesulfonic 

15 acid and trifluoroacetic acid to prepare a compound represented by the above formula 

(IV-c-Cbz-059), or 

removing the 2-trimethylsilylethoxycarbonyl of the compound represented by the 

formula (IV-b4-Boc-059) using tetrabutylammonium fluoride to prepare a compound 

represented by the above formula (IV-c-Boc-059), and 

20 silylating the compound represented by the above formula (IV-c-Boc-059) or (IV-c-Cbz- 

059) using chlorotrialkylsilane in the reaction system and subsequently subjecting to 

intramolecular urea formation reaction using phosgene or diphosgene to prepare the 

compound represented by the formula (IIa-Boc-059) or (IIa-Cbz-059). 
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24. A process for preparing tert-butyl {24({[(2S,5R)-6-benzyloxy-7-oxo-1,6- 

diazabicyclo[3.2.1]octo-2-yl]carbonyl}amino)oxylethyl}carbamate, or benzyl {2- 

[( {[(2S,5R)-6-benzyloxy-7-oxo-1,6-diazabicyclo[3.2.1]oct-2- 

yl]carbonyl} amino)oxy]ethyl} carbamate represented by the following formula (1Ia- 

5 Boc-059) or (IIa-Cbz-059): 

[Chemical formula 167] 

0 

N"--
P? , 

7" 
0 

 'N
)1 

H 	H 

1 N 
0 	OBn 

(11a-Boc-059) P2=Boc 
(11a-Cbz-059) P2=Cbz 

in the above formula (IIa-Boc-059) or (IIa-Cbz-059), Boc represents tert- 

10 

butoxycarbonyl, Cbz represents benzyloxycarbonyl, and OBn represents benzyloxy, 

which comprises 

silylating a compound represented by the following formula (IV-c-Boc-059) or (IV-c- 

Cbz-059): 

[Chemical formula 166] 

0 

H 	H 	
( 

HN.,.,„.".,N.OBn 

(IV-c-Boc-059) Ps
, 
 =Boc

H  

(IV-c-Cbz-059) P2=Cbz 

15 in the above formula (IV-c-Boc-059) or (IV-c-Cbz-059), Boc represents tert- 

butoxycarbonyl, Cbz represents benzyloxycarbonyl, and OBn represents benzyloxy, 

using chlorotrimethylsilane in the reaction system, and subsequently subjecting to 

intramolecular urea formation reaction using phosgene or diphosgene. 

20 25. A process for preparing (2S,5R)-N-(2-aminoethoxy)-7-oxo-6-(sulfooxy)-1,6- 

diazabicyclo[3.2.1]octane-2-carboxamide represented by the following formula (III- 

059): 

[Chemical formula 171] 
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0 
1 

H2N--------a,N-L-r----- 
H 

N..,...„-- 
N 

0 b-803H 

(111-059) 

which comprises 

among the compounds represented by the following formulae (IIa-Boc-059) and (Ha- 

Cbz-059): 

5 [Chemical formula 168] 

0 
p2 	 it 

." .r - N 	'N 
H 	H 

N,,..,7 
1‘1, 

0 	OBn 
(11a-Boc-059) P2=Boc 
(11a-Cbz-059) P2=Cbz 

in the above formula (IIa-Boc-059) or (IIa-Cbz-059), Boc represents tert- 

butoxycarbonyl, Cbz represents benzyloxycarbonyl, and OBn represents benzyloxy, 

removing the benzyl of the benzyloxy group at the 6-position of the compound 

10 represented by the formula (IIa-Boc-059) using palladium-carbon under hydrogen 

atmosphere, or 

removing the benzyl of the benzyloxy group at the 6-position of the compound 

represented by the formula (IIa-Cbz-059) using palladium-carbon under hydrogen 

atmosphere in the presence of di-tert-butoxydicarbonate, and simultaneously subjecting 

15 to tert-butoxycarbonylation to prepare a compound represented by the following 

formula (IIb-Boc-059): 

[Chemical formula 169] 

0 
Boc 1 0- 	-J -N----"---- 	N 	/"C"- 

H 	H 
N.N.74  

N 
0 	'OH 

(11b-Boc-059) 

20 

in the above formula (llb-Boc-059), Boc represents a tert-butoxycarbonyl group, 

sulfating the hydroxyl group at the 6-position by a sulfur trioxide-pyridine complex in 

the presence of pyridine, 2-picoline or 2,6-lutidine, to prepare a compound represented 

by the following formula (III-Boc-059): 
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[Chemical formula 170] 

Boo,,. .,,,...,,a.N  -.5)1  ii N 	
H 

0 NO-8°3M 
(III-Boc-059) 

in the above formula (III-Boc-059), Boc represents tert-butoxycarbonyl, and M 

represents H, pyridinium, sodium or tetrabutylammonium, 

5 and deprotecting the tert-butoxycarbonyl by an acid selected from hydrochloric acid, 

sulfuric acid, methanesulfonic acid, trifluoroacetic acid and tetrafluoroboric acid. 

26. 	A process for preparing tert-butyl 124( {[(2S,5R)-6-benzyloxy-7-oxo-1,6- 

diazabicyclo[3.2.1]octo-2-ylicarbonyl} amino)oxy]ethyl} carbamate represented by the 

10 following formula (IIa-Boc-059): 

[Chemical formula 173] 

0 
Boc-

N..---.,.a.N.--k, 
H 	H 

0 
N 

'OBn 
(11a-Boc-059) 

in the above formula (IIa-Boc-059), Boc represents tert-butoxycarbonyl, Cbz represents 

15 

benzyloxycarbonyl and OBn represents benzyloxy, 

which comprises 

silylating a compound represented by the following formula (IV-c-Boc-059): 

[Chemical formula 172] 

0 
Boc, 	-----..„...0, 	..k. N 	N 	' 

H 	H HN.„...„--N,N,OBn 

(1V-c-Boc-059) 
H 

in the above formula (IV-c-Boc-059), Boc represents tert-butoxycarbonyl and OBn 

20 represents benzyloxy, 
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using triethylamine and chlorotrimethylsilane in the reaction system, and subsequently 

subjecting to intramolecular urea formation reaction using phosgene or diphosgene with 

a catalytic amount of 4-dimethylaminepyridine. 

5 27. 	A process for preparing (2S,5R)-N-(2-aminoethoxy)-7-oxo-6-(sulfooxy)-1,6- 

diazabicyclo[3.2.1]octane-2-carboxamide represented by the following formula (III- 

059): 

[Chemical formula 177] 

0 

H2N"------°-  N)  '. H 
N

O b-803H 

10 

(111-059) 

which comprises, 

removing the benzyl of the benzyloxy at the 6-position of a compound represented by 

the following formula (IIa-Boc-059): 

[Chemical formula 174] 

0 
Boc.

N
.--„..0..N.A..

'i
,--, 

H 	H N.,.,- 
) N 

0 	‘OBn 
(11a-Boc-059) 

15 in the above formula (IIa-Boc-059), Boc represents tert-butoxycarbonyl, and OBn 

represents benzyloxy, 

using palladium-carbon under hydrogen atmosphere to prepare a compound represented 

by the following formula (I1b-Boc-059): 

[Chemical formula 175] 

0 
Boc, 	...--.,_,O. 	.1i," N 	N 	----- H 	H N,...-- 

) N 
0 	'OH 

20 
(11b-Boc-059) 

in the above formula (IIb-Boc-059), Boc represents tert-butoxycarbonyl, 
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sulfating the hydroxyl group at the 6-position using a sulfur trioxide-pyridine complex 

in the presence of pyridine, 2-picoline or 2,6-lutidine to prepare a compound 

represented by the following formula (III-Boc-059): 

[Chemical formula 176] 

0 
Boc.m ....0, 	A (...., 

Ft 	
N 	' 
H N,,,„-.  

0)  N
b-503M 

5 (III-Boc-059) 

in the above formula (III-Boc-059), Boc represents tert-butoxycarbonyl, and M 

represents H, pyridinium, sodium or tetrabutylammonium, 

and deprotecting the tert-butoxycarbonyl group with an acid selected from hydrochloric 

acid, sulfuric acid, methanesulfonic acid, trifluoroacetic acid or tetrafluoroboric acid. 

10 

28. A process for preparing (2S,5R)-methyl 5-(benzyloxyamino)piperidine-2- 

carboxylate and hydrochloride thereof, comprising methyl esterifying (2S,5S)-5- 

hydroxypiperidine-2-carboxylic acid or hydrochloride thereof, trifluoroacetylizing, 

benzyloxyaminating the hydroxyl group at the 5-position, and removing the 

15 trifluoroacetyl. 

29. The compounds of the following formulae: 

[Chemical formula 45] 

OH 	OH 	OMe 	OMe 	OH 

0r.../\ 0#'1 "-r- 	cel-r, 	el". 
r..„.,..
- 	c? ".-- 

HN,..,.....,N,OBn 	HN...„)...N.OBn 	HN.„..,....-..1,0Bn 	HN..,N,OBn TFA„N...„...N..0Bn 
H 	2HCI 	H 	 2HCI 	H 	 H 

OH 	 OH 	 0 	 0 
). 	 ) 	 il 	 II, ovir 	0--.(--, 	Elc)c'N 	 Cbz.Nr.,,,O,N.- .. 

H 
Boc

„. 	N.,...,,N_Oen  Teoc,N,,..--,,N.OBn 	 N,OBnH 	 ,OBn TFA 	 Boo' 	N H 	 H 	 H 	 H 

Boc, N.0, N 0 .•  	Boo,N.0-NA " 	Cbz,N)0,A „ 
H 	H 	

'OBn Teorm 
	H 	H 	 H 	II 

N
,OBn 	H ----"'N 

HN
,OBn 

H 	 H  

20 in the above formulae, TFA represents trifluoroacetyl, OMe represents methoxy, Boc 

represents tert-butoxycarbonyl, Teoc represents 2-trimethylsilylethoxycarbonyl, and 

OBn represents benzyloxy. 


