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Claims 

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

[Che • ical formula 134] 

in the above formula (I) represents Ra(Rb)N- or Rc0-; 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 ea independently represent H, a C1-6  alkyl or acyl; Rc 

represents C1_6 alkyl or a hetero • clyl; A may be modified by 0 to 4 substituents Fnl, 

10 	where the substituent Fnl may be bstituted continuously; Fnl represents C1_6 alkyl, 

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

RdO2S-, Re(Rf)N-, Re(Rt)NCO-, Re0-, eOCO- or a protective group, where Rd 

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

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

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

a pharmaceutically acceptable salt thereof, or a sol to thereof. 

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

[Chemical formula 135] 

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

NC3.6  alkyl; C represents benzyl, H or SO3M, where M represents H, an inorg 

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

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-, Re0-, ReOCO- or a protective group, where Rd represents C1_6 

20 
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alkyl or MO-; Re and Rf each independently represent H or C1.6 alkyl, and further, 

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

h erocyclyl having at least one nitrogen atom, 

a ph 	aceutically acceptable salt thereof, or a solvate thereof 

5 

3. A di zabicyclooctane derivative represented by the following formula (11a): 

[Chemical f ula 136] 

in the above formula (1Ia), OBn epresents benzyloxy, and Rc and B have the same 

10 	meanings as the compound of Clai, 2, 

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

4. A diazabicyclooctane derivative repr, ented by the following formula (Ilb): 

[Chemical formula 137] 

0 
0 )1 Re' 'B 

0 
	

‘0F1 

15 
	 (lib) 

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 III): 

[Chemical formula 138] 



Pa 
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5 

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

Claim 2, 

a pharmaceutical acceptable salt thereof, or a solvate thereof. 

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

formulae: 

[Chemical formula 139) 

0 
P2,

N 	i 
N

t„ 

0 	 Me 	0 	 Me 	0 

r‘lie'N°14A"'' 	
p2, 	A 

N 	N 	
p2, 

N 

O 0 
Me.N 	.Nitt," 	i-Pr.,

N  ----..........0.,N  ..11., • 
N.,_...-• 	p2 	H P2 	H 

,i—N
‘O- P

3 
0 

 

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

N 	3  
O ‘0.-P3 	 O7  

(11-061) 	 (11-064) 

N 
IV 	P 

0 ‘O'r b-P3  O 0 

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

C::^•••-n  N ii"•• 0 

i;12 

0  
	N. 	P2 

'• 	0"-P3 	 0 
	

NNO-P 

	

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

10 

0
N1
b-P

3 

(11-067) 

N 
0 	‘0-1-3  

(11-065) 

0 0 

H 
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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 	aceutically acceptable salt thereof, or a solvate thereof 

5 

7. 	The ompound of any one of Claims I to 3, which is: 

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

carboxamide, 

(25,5R)-N42-(me.gylamino)ethoxy]-7-oxo-6-(sulfooxy)-1,6-diazabicyclo[3.2.1]octane-

10 2-carboxamide, 

(2S,5R)-7-oxo-N-[2-(p • I an-2-ylamino)ethoxy]-6-(sulfooxy)-1,6-

diazabicyclo[3.2.1]octane • -carboxamide, 

(28,5R)-N-[2-(dimethylamin ethoxy]-7-oxo-6-(sulfooxy)-1,6- 

diazabicyclo[3.2.1]octane-2-ca oxamide, 

15 (28,5R)-N-{[(28)-2-aminopropyl] y}-7-oxo-6-(sulfooxy)-1,6- 

diazabicyclo[3.2.1]octane-2-carboxa ide, 

(28,5R)-N-1[(2R)-2-aminopropyl]oxy} • -oxo-6-(sulfooxy)-1,6- 

diazabicyclo[3.2.1]octane-2-carboxamide, 

(28,5R)-N-(3-aminopropoxy)-7-oxo-6-(sulfo y)-1,6-diazabicyclo[3.2.1]octane-2- 

20 carboxamide, 

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

diazabicyclo[3.2.1]octane-2-carboxamide, 

(28,5R)-7-oxo-N-[(2R)-pyrrolidin-2-ylmethoxy]-6-(sul oxy)-1,6-

diazabicyclo[3.2.1]octane-2-carboxamide, 

25 	(28,5R)-7-oxo-N-[(28)-piperidin-2-yhnethoxy]-6-(sulfooxy)-

diazabicyclo[3.2.1]octane-2-carboxamide, 

(28,5R)-7-oxo-N-[(3S)-pyrrolidin-3-yloxy]-6-(sulfooxy)-1,6-diaza yclo[3.2.1]octane-

2-carboxamide, or 

(28,5R)-N-(azetidin-3-ylmethoxy)-7-oxo-6-(sulfooxy)-1,6-diazabicyclo 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, 

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 13-lactam antibiotic. 

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

5 

11. A lactamase inhibitor comprising the diazabicyclooctane derivative represented 

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

thereof. 

	

10 	12. A phannaceu al composition comprising theft-lactamase inhibitor of Claim 11, 

a ft -lactam antibiotic, d, optionally, a pharmaceutically acceptable carrier. 

13. A pharmaceutical co osition comprising the ft-lactarnase inhibitor of Claim 11, 

a ft-lactam antibiotic selected • m the group consisting of ampicillin, amoxicillin, 

	

15 	piperacillin, ticarcillin, flomoxe efotaxim, ceftriaxone, ceftazidime, cefepime, 

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

aztreonam, and, optionally, a phammc tically acceptable carrier. 

14. A pharmaceutical composition compn *ng of the 13-lactamase inhibitor of Claim 

	

20 	11 and a ft-lactam antibioticfor use in the treat • ent of bacterial infection. 

15. A pharmaceutical composition comprising the 13-lactamase inhibitor of 

Claim 11 and a13-lactam antibiotic selected from the 'up consisting of ampicillin, 

amoxicillin, piperacillin, ticarcillin, flomoxef, cefotaxim, eftriaxone, ceftazidime, 

	

25 	cefepime, ceftaroline, ceftolozane, imipenem, meropenem, penem, doripenem, 

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

16. The use of a pharmaceutical composition comprising of the p- ctamase inhibitor 

of Claim 11 and a (3-lactam antibiotic in the manufacture of a medicam t for the 

	

30 	treatment of bacterial infection. 

17. The use of a pharmaceutical composition comprising of the ft-lactamase i ibitor 

of Claim 11 and a ft-lactam antibiotic selected from the group consisting of ampic 

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

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



ertapenem and aztreonam, in the manufacture of a medicament for the treatment of 

bacterial infection. 

803M 0 
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18. 	A process for preparing the compound of Claim 5 represented by the following 

5 formu (III): 

[Chemic. formula 145] 

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

compound of Claim 2, 

10 	which is included in Claim 2 

which comprises 

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

[Chemical formula 140] 

OH 

cel". 
N..0Bn 
H 

PI' 

(IV-a) 

15 	in the above formula (IV-a), Pi  represents a protective gro which can be removed by 

an acid, a base or a nucleophilic agent; and OBn represents b. yloxy, 

with a compound: RcOBH using an active ester, an active amid: r a dehydration 

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

[Chemical formula 141] 

0 
0 Re '8)1  

N 	),OBn 

(IV-b) 

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

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

the compound of Claim 2, and OBn represents benzyloxy, 

20 
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deprotecting P' which is a protective group to prepare a compound represented by the 

following formula (1V-c): 

[ 	emical formula 142] 

Re 

H 
IV-e) 

	

5 	in the above form. a (IV-e), Re and B have the same meanings as defined for the 

compound of Claim and OBn represents benzyloxy, 

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

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

(Ha): 

	

10 	[Chemical formula 143] 

0 

N 
0 	'OBn 

(11a) 

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

compound of Claim 2, and OBn represents benzylox 

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

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

following formula (Ilb): 

[Chemical formula 144] 

in the above formula (11b), Rc 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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9. 	A process for preparing the compound of Claim 3 represented by the following 

f 	ula (Ha): 

[Ch ical formula 149] 

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

compound of Claim 2, an. OBn represents benzyloxy, 

which is included in Claim 2, hick comprises 

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

10 	[Chemical formula 146] 

OH 

Pl
.N 

N
,OBn 

H 
(IV-a) 

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

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

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

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

[Chemical formula 147] 

0 

12e0,Bit,' 
pi, N 	N,OBn 

(IV-b) 

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

an acid, a base or a nucleophilic agent; Rc and B have the same meanings as defi -d 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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in the ab e formula (W-c), Re and B have the same meanings as defined for the 

compound Claim 2, and OBn represents benzyloxy, 

silylating the c pound in the reaction system, and then, subjecting to intramolecular 

5 	urea formation re ion. 

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

formula (Ha): 

[Chemical formula 151] 

10 

0 

Rc 0.B  )1, 

N 
O 	OBn 

(11a) 

in the above formula (Ha), Re and B have the s. e meanings as defined for the 

compound of Claim 2 and OBn represents benzyl • y, 

which is included in Claim 2, which comprises 

silylating the compound represented by the following 	la (W-c): 

15 	[Chemical formula 150] 

0 
0 A Re 13 

(IV-c) 
FI 

in the above formula (W-c), Re and B have the same meanings as defined r the 

compound of Claim 2, and OBn represents benzyloxy, 

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

20 

21. 	A process for preparing the compound represented by the following formula (II 

[Chemical formula 154] 
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O 

0 	b-S03M 

(11I) 

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

compound Claim 2, 

which is inclu ed in Claim 2, which comprises 

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

the following form a (Ha): 

[Chemical formula 1 
0 

0 )1  Rc' 'B 

N 
0 	OBn 

(Ha) 

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

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

using a hydrogenolysis catalyst under hydro: en atmosphere to prepare a compound 

represented by the following formula (Ilb): 

[Chemical formula 153] 

15 	in the above formula (IIb), Rc and B have the same meanings as de ed for the 

compound of Claim 2, 

and sulfating the hydroxyl group at the 6-position in the presence of a bas h 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, 

diazabicyclo[3.2.1]octane-2-carboxamide represented by the following formula (111-

059): 

[Chemical formula 161] 



0 	b-S03H 
(111-059) 

which co prises 

among the 'mpounds represented by the following formulae (IV-a2), (IV-a3) and (IV-
a4): 

5 	[Chemical formu 155] 

i'" 
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OH 

N,..„"vid,OBn 
Pl.  

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

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

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

OBn represents benzyloxy, 

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

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

dehydration condensing agent, or 

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

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

15 	condensing agent, 

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

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

[Chemical formula 156] 

N 
,OBn 

(IV-b2-Boc-059) P1=TFA, P2=Boc 
(IV-b3-Cbz-069) 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 



O 

HN 
N

.OBn 

(IV-c-Boc-069) • 2=Boc
H

. 
(IV-c-Cbz-059) P'—Cbz 

132'N 
Fl 
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benzyloxycarbonyl, Teoc represents 2-trimethylsilylethoxycarbonyl, and OBn 

represents benzyloxy, 

protecting the trifluoroacetyl of the compound represented by the formula (W-b2- 

Bo• 059) by the treatment with a base to prepare a compound represented by the 

5 	folio g formula (IV-c-Boc-059): 

[Chemic. formula 157] 

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

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

10 	removing the tert-butoxycarbony f the compound represented by the formula (IV-b3-

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

(IV-c-Cbz-059), or 

removing the 2-trimethylsilylethoxycarbo 1 of the compound represented by the 

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

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

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

reaction system, subjecting to intramolecular urea fo nation reaction to prepare a 

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

[Chemical formula 158] 

0 
P2,

N 	
0 iL 

20 

N 
0 	'OBn 

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

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

butoxycarbonyl, Cbz represents benzyloxycarbonyl, and OBn represents benzyl y, 

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

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

25 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, 

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

but 	ydicarbonate to prepare a compound represented by the following formula (Hb- 

5 Boc-0' : 

[Chemica formula 159] 

0 

in the above formula (Ilb-Bo• 059), Boc represents tert-butoxycarbonyl, 

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

10 	following formula (III-Boc-059): 

[Chemical formula 160] 

0 
Boc,

N 
H 	H N  

0*to-S°3M 

(III-Boc-059) 

in the above formula (III-Boc-059), Boc represents tert-b toxycarbonyl, 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 {2-[({[(2S,5R)-6-benzylox -oxo-1,6-

diazabicyclo[3.2.1]oct-2-yl]carbonyllamino)oxy]ethyl}carbamate, or -nzyl {2-

R{R2S,5R)-6-benzyloxy-7-oxo-1,6-diazabicyclo[3.2.1]oct-2- 

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

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

[Chemical formula 165] 
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0 
p2 	0 

NI, 
0 	OBn 

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

in the abov- ormula (Ha-Boc-059) or (IIa-Cbz-059), Boc represents tert- 

butoxycarbon Cbz represents benzyloxycarbonyl, and OBn represents benzyloxy, 

which comprises 

	

5 	among the compou s represented by the following formulae (IV-a2), (W-a3) and (IV- 

a4): 

[Chemical formula 162] 
OH 

0 
Pt. 

H • 
(IV-a2) P1=TFA 
(IV-a3) P1=Boc 
(IV-a4) P1=Teoc 

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

	

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

OBn represents benzyloxy, 

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

(IV-a4) using tert-butyl 2-(aminooxy)ethylcarbamate, 1 thy1-3-(3- 

dimethylaminopropyl)carbodiimide hydrochloride and 1- 

	

15 	hydroxybenzotriazole•monohydrate in combination, 

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

2-(aminooxy)ethylcarbamate, 1-ethyl-3-(3-dimethylatninopropyl) bodiirnide 

hydrochloride and 1-hydroxybenzotriazole•monohydrate in combinat ,n, 

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

	

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

[Chemical formula 163] 



0 
PZ 

1-1 
P
lN 

N
.0Bn 

(IV-b -Boc-059) P1=TFA, P2=Boc 
(IV-b3- bz-059) P1=Boc, P2=Cbz 
(IV-b4-B -059) P1=Teoc, P2=Boc 
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in the above fo • ula (IV-b2-Boc-059), (IV-b3-Cbz-059) or (W-b4-Boc-059), TFA 

represents trifluor, cetyl, Boc represents tert-butoxycarbonyl, Cbz represents 

benzyloxycarbonyl, oc represents 2-trimethylsilylethoxycarbonyl, and OBn 

5 	represents benzyloxy, 

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

059) by using a base selectee om lithium hydroxide, sodium hydroxide, potassium 

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

[Chemical formula 164] 

O 
P? Ni~0 

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

10 	(1V-c-Cbz-059) P2=Cbz 

in the above formula (IV-c-Boc-059) or (IV-c-Cbz-05 

butoxycarbonyl, Cbz represents benzyloxycarbonyl, an 

removing the tert-butoxycarbonyl of the compound represe 

Cbz-059) using an acid selected from hydrochloric acid, sulfu 

15 	acid and trifluoroacetic acid to prepare a compound represented 

(IV-c-Cbz-059), or 

removing the 2-trimethylsilylethoxycarbonyl of the compound represe 

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

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

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

059) using chlorotrialkylsilane in the reaction system and subsequently subjectin 

intramolecular urea formation reaction using phosgene or diphosgene to prepare the 

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

Boc represents tert- 

Bn represents benzyloxy, 

ed by the formula (IV-b3- 

•c acid, methanesulfonic 

the above formula 

ted by the 

compound 

c-Cbz-

0 
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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]carbonyllamino)oxy]ethyl} carbamate, or benzyl {2- 

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

y1]c• bonyl}amino)oxy]ethyl}carbamate represented by the following formula (11a- 

5 	Boc-0 	or (lla-Cbz-059): 

[Chemica formula 167] 

O 
P? 

N 	 ••• 

N 

	

0 	OBn 
(IIa-Boa-059) • =Boo 
(11a-Cbz-059) P 	bz 

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

butoxycarbonyl, Cbz represent ienzyloxycarbonyl, and OBn represents benzyloxy, 

10 	which comprises 

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

Cbz-059): 

[Chemical formula 166] 

0 
i 

N 	
0 'Nt, 

 
H 	H HN 

(IV-c-Boc-059) Ps
„ 
 =Boo 

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

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

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

using chlorotrimethylsilane in the reaction system, and subsequent subjecting to 

intramolecular urea formation reaction using phosgene or diphosgene. 

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

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

059): 

[Chemical formula 171] 



H2N 

N
'0-803H 

(111-059) 
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O 

which co 'rises 

among the c pounds represented by the following formulae (IIa-Boc-059) and (Ila- 

Cbz-059): 

5 	[Chemical formul. 68] 

0 
0 it 

H N  

N 
0• 	'0 

(11a-Boc-059) P2=Boc 
(11a-Cbz-069) P2=Cbz 

in the above formula (lla-Boc-059) o Ila-Cbz-059), Boc represents tert-

butoxycarbonyl, Cbz represents benzylo carbonyl, and OBn represents benzyloxy, 

removing the benzyl of the benzyloxy groutat the 6-position of the compound 

10 	represented by the formula (lla-Boc-059) usin alladium-carbon under hydrogen 

atmosphere, or 

removing the benzyl of the benzyloxy group at the osition of the compound 

represented by the formula (lla-Cbz-059) using palla m-carbon under hydrogen 

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

15 	to tert-butoxycarbonylation to prepare a compound represe d by the following 

formula (Ilb-Boc-059): 

[Chemical formula 169] 

P? 
H 

0 
Boc 	N • 

	

0 	'OH 
(11b-Boc-059) 

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

20 

	

	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): 



[Chemical formula 170] 

0 
oc 	N  

0 	8°3M 
(III-Boc-059) 
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in the above fo ula (III-Boc-059), Boc represents tert-butoxycarbonyl, and M 

represents H, pyn nium, sodium or tetrabutylammonium, 

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

sulfuric acid, methanes fonic acid, trifluoroacetic acid and tetrafluoroboric acid. 

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

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

10 	following formula (IIa-Boc-059): 

[Chemical formula 173] 

0 
Boo N 

H 	H 

*N, 
0 	OBn 

(11a-Boc-059) 

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

benzyloxycarbonyl and OBn represents benzyloxy, 

15 	which comprises 

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

[Chemical formula 172] 

0 

(IV-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 

ubjecting to intramolecular urea formation reaction using phosgene or diphosgene with 

a 	talytic amount of 4-dimethylaminepyridine. 

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

diazabicy• o[3.2.1]octane-2-carboxamide represented by the following formula (111-

059): 

[Chemical fon la 177] 

H2N 

SO3H 
(111-059) 

10 	which comprises, 

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

the following formula (IIa-Boc-059): 

[Chemical formula 174] 

0 

N 
0 	OBn 

(11a-Boc-059) 

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

represents benzyloxy, 

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

by the following formula (11b-Boc-059): 

[Chemical formula 175] 

20 

0 
Boc,

N 
H 	H N  

0 	‘OH 
(11b-Boo-059) 

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



0 	 . 0 

H N 	 N 	N N N..0Bn 	 HN N'OBn N.OBn 
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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 

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

C 	ical formula 176] 

0 

Boc 

0 
N
b-S°311/1 

	

5 	 HI-Boo-059) 

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

represents II, pyridinium, odium or tetrabutylammonium, 

and deprotecting the tert-bu 'xycarbonyl group with an acid selected from hydrochloric 

acid, sulfuric acid, methanesul ic acid, trifluoroacetie acid or tetrafluoroboric acid. 

10 

28. A process for preparing (25,5 -methyl 5-(benzyloxyamino)piperidine-2-

carboxylate and hydrochloride thereo , omprising methyl esterifying (2S,5S)-5-

hydroxypipaidine-2-carboxylic acid or h u rochloride thereof, trifluoroacetylizing, 

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

	

15 	trifluoroacetyl. 

29. The compounds of the following formulae: 

[Chemical formula 45] 

OH 	 OH 	 OMe 	OMe 	 OH 

a'• o •-r" 	o r, 	 0 
HN~HNOBn H

zi
N
ai
nc OBn HN„_,..-

Ny
0Bn H

2N
N2(
1

,0Bn
H 

	TFA, 

OH 	 OH 

0)"' 	 0#1t.' 

Bac" 

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

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

OBn represents benzyloxy. 

OBn 

H 

0 
Bee,NN 

Teo' 

O 
Bcc,N 

,OBn H 

0 

N  
Boe 

n 
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Claims 

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

(1) 

	

5 	in the above formula (I), A represents Ra(Rb)N- or RcO-; B represents NH or NC1 _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, 

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

	

10 	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 

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

	

15 	a pharmaceutically acceptable salt thereof, or a solvate thereof 

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

in the above formula (II), Rc represents C1 _6  alkyl or a heterocyclyl; B represents NH or 

20 	NC 1..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-

(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  

25 	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 
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heterocyclyl having at least one nitrogen atom, 

a pharmaceutically acceptable salt thereof; or a solvate thereof 

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

5 

0 

-13 
0 	1,, 

) ' 
N 
) 	N 

0 	OBn 
(Ha) 

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

meanings as the compound of Claim 2, 

a pharmaceutically acceptable salt thereof, or a solvate thereof 

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

0 

Rc'
O'B~~,

'•r 
Nom 

 0
) 	N 

OH 
(lib) 

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

2, 

a pharmaceutically acceptable salt thereof; or a solvate thereof 

15 

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

0 

Rc 
0 )1 -B 

N 
) 	N 

0 	b-S03M 

(III) 

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

Claim 2, 

20 	a pharmaceutically acceptable salt thereof; or a solvate thereof 



Me O 

H 0 	„1.1 
p2'N---------̀ -., --- - -N- ''• • 

H 

0) 
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6. 	The compound of any one of Claims 1 to 5, which is represented by the following 

formulae: 

0 
P2,

N 	
-Co. 

N
A Me. 	...---..,- 

N 0 . N 
H H 

N ...„_,--. p2 H 

) N 	3 
O 	‘O-P 

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

0 	 0 
- ,,, ..11 	i-Pr., ...--..,,,O. -1, -----..., 

• N 	N 	"i- 	-'. 
N 	 P2 	H .„,..- 	 N,„_,v 
	N

O 	'O-133 

(11-061) 

) 	N,
0- P3 

(11-064) 

0 
Me . 

N
.----„,„..0. 

N--11, 

Me 	H N.,,,,„-- 	
H 

0 
) 	N

0-133 

(11-065) 

Me 
P2 

N 	O.Ne-k,.~  

0 
	N

0-23 0 
	

N /-133 

(11-066) 	 (11-067) 

N 
p2 H 

0 

P.2 

o 	)1, 
'''' O. 

H 
C''' 

N.,,,,,,...- N,„„-- 
N

'O-P, 0
) 	N

‘043
3 

0 
N
‘0-133 

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

0 

p2 

p2 
0 	O'P3 	 Nb--P3 O 

	N
'04'

3 

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

	

5 	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. 

	

10 	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)-N-[2-(methylamino)ethoxy]-7-oxo-6-(sulfooxy)-1,6-diazabicyclo[3.2.1]octane-

2-carboxamide, 

	

15 	(2S,5R)-7-oxo-N12-(propan-2-ylamino)ethoxy]-6-(sulfooxy)-1,6- 
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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- 

	

5 	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-

carboxamide, 

	

10 	(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-R2S)-piperidin-2-ylmethoxy1-6-(sulfooxy)-1,6- 

	

15 	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-

carboxamide, 

	

20 	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 

a solvate thereof; and, optionally, a pharmaceutically acceptable carrier. 

25 

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. 

30 

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 

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

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



251 

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 

	

5 	aztreonam, and, optionally, a pharmaceutically acceptable carrier. 

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

11 and a P-lactam antibiotic for use in the treatment of bacterial infection. 

	

10 	15. 	A pharmaceutical composition comprising of the P-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, 

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

15 

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

of Claim 11 and a f3-lactam antibiotic in the manufacture of a medicament for the 

treatment of bacterial infection. 

	

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

of 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, in the manufacture of a medicament for the treatment of 

	

25 	bacterial infection. 

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

formula (III): 

0 

Rc,O.BAr,  

N,
0 	0-803M 

(III) 

	

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

compound of Claim 2, 
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which is included in Claim 2 

which comprises 

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

OH 

0 '••. 

pi.N 	N.OBn 
H 

(1V-a) 

	

5 	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): 

0 

Re.0-.BA' 

Pl. 	N
...013n 

(IV-b) 

	

10 	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 

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): 

0 

ReO.B,A,  

HN 
N

..0Bn 
H 

	

15 	 (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 

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

	

20 	(IIa): 



0 )1,  
Re -B 

	N 
OBn 

(Ha) 
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O 

in the above formula (Ha), Rc 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 

	

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

following formula (IIb): 

0 
0 )1,  

Re 'B 

N, 
0 	OH 

(Pb) 

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

compound of Claim 2, 

	

10 	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-. 

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

formula (Ha): 

15 

0 
t, 

Re -13)  ' C" 
N.,.. 

O  
	N, 

OBn 
(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): 

20 



N
,OBn 

H 
OVA 

OH 

O 

P1 
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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 

	

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

0 
) Re 'B t  

Pt 	N
_OBn 

(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, 

	

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

following formula (IV-c): 

0 

Re'13 
0 	t 

) 
HN 

N
,013n 

H 
(N-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, 

	

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

urea formation reaction. 

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

formula (IIa): 
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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 

	

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

0 

Rc
,O, 

 B
A
' r, 

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, 

	

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

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

0 

Rc'
0  

-B 

N 
O 	b-S03M 

(III) 

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

	

15 	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 (IIa): 

0 

Re'19 0 ), 

	N 
'OBn 

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

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 (I1b): 

5 

in the above formula (IM), Rc 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-. 

10 

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): 

0 

H2N 	
0 

'N 
H 

0 No- SO3H 

(III-059) 

15 	which comprises 

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

a4): 

OH 

o 

td-OBn 
P1  

(IV-a2) PlerFA 
(IV-a3) P1=Boc 
(1V-a4)Plereoc 

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

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

OBn represents benzyloxy, 

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

5 	condensing agent, 

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

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

0 
p2N  

(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 

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

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 

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

0 
0. A N 

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, 

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

20 	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 

formula (IV-c-Boc-059), 

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



0 
Soc.
NN

,a, 

0 
(111-Boc-059) 

SO3M 
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reaction system, subjecting to intramolecular urea formation reaction to prepare a 

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

0 
p2 	0 A 

H 	H 

0 	'OBn 
(11a-Boc-059) P2=Boc 
(11a-Cbz-069) P2=Cbz 

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

	

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

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

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

or 

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

	

10 	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-

Boc-059): 

0 
Roc 

0 	NOH 
(11b-Boc-069) 

	

15 	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 

following formula (III-Boc-059): 

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

20 	represents H, pyridinium, sodium or tetrabutylammonium, 

and deprotecting the tert-butoxycarbonyl by an acid treatment. 
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23. 	A process for preparing tert-butyl {2-{({[(2S,5R)-6-benzyloxy-7-oxo-1,6- 

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

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

yljcarbonyl} amino)oxylethyll carbamate represented by the following formula (Ha- 

	

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

0 

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, 

which comprises 

	

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

a4): 

OH 

/~  

N 

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

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

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

	

15 	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-ethy1-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride and 1-

hydroxybenzotriazole•monohydrate in combination, 

	

20 	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-

Cbz-059) or (IV-b4-Boc-059): 
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0 
P? 

-
)10 

N
.0Bn 

H 
(IV-b2-Boc-059) P1=TFA, P2=Boc 
(IV-b3-Cbz-059) Pl=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): 

O 

o )1 

H  HN 	N.0Bn 

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

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

10 	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 

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

15 	(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 

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

20 	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). 

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

25 	diazabicyclo[3.2.1]octo-2-yficarbonyllamino)oxy]ethyllcarbamate, or benzyl {2- 

H 



O 

1"*.  

N
O-so3H 

(111-059) 
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[({[(2S,5R)-6-benzyloxy-7-oxo-1,6-diazabicyclo[3.2.floct-2- 

yl]carbonyllamino)oxy]ethylIcarbamate represented by the following formula (Ha-

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

0 

P? 
N 

N 
0 	OBn 

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

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

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): 

0 

H 	H HN 
N

.0Bn 

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

(1V-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, 

using chlorotrimethylsilane in the reaction system, and subsequently subjecting to 

intramolecular urea formation reaction using phosgene or diphosgene. 

15 

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): 

20 	which comprises 

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

Cbz-059): 

10 
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0 
p2 	0 A 

1%1 

	N 

	

O 	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 

	

5 	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 

	

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

formula (IIb-Boc-059): 

0 

0.1—N 'OH 
(11b-Boc-059) 

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

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

	

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

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

0 

0 	N`0-503M 

(111-Boc-059) 

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

represents H, pyridinium, sodium or tetrabutylammonium, 

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

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



j? 
H2Nd--N-""--N" 

NtrS03H 
(111-059) 
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26. A process for preparing tert-butyl {2-[(([(2S,5R)-6-benzyloxy-7-oxo-1,6- 

di azabicyclo[3 .2.1]o cto-2-yl] carbonyl } amino)oxy] ethyl } carbamate represented by the 

following formula (IIa-Boc-059): 

0 
Boc-

N 	
0 )1. 

* N 
0 	'OBn 

(11a-Boc-059) 

	

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

benzyloxycarbonyl and OBn represents benzyloxy, 

which comprises 

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

0 

(IV-c-Boc-059) 

	

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

represents benzyloxy, 

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. 

15 

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): 

20 	which comprises, 

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

the following formula (IIa-Boc-059): 
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0 
Bac 

N
-11..• 

N 

O 	
N

‘OBri 
(I la-Boc-059) 

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 

5 	by the following formula (IIb-Boc-059): 

0 
Boc 	 e, -

N 	N 
.

* 

OH 
(11b-Boc-059) 

in the above formula (I1b-Boc-059), Boc represents tert-butoxycarbonyl, 

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 

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

Boc 	 wit 

	

0 	0-603M 

(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 

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


