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glsta] ()2 FAEHE vrololapulojalo] S 2 2 El+=(diazabicyclooctanone) 3}gHE Fi= o]2] A|stx o7 3
& bsd
() o v |

R

o A7l R &=, Cy €A (alkyl) ¥ L—X—Rlii o]Foj FOoB2KHE MEIE a1
- 7] Cy €27 (alkyl group)= Aol= g 7o &2 A= XFE ALY, E=
- 7] Cy €271 = Hof

g o] e 97 D @ A E= T e R A2 23,

k1
i)

0- A7 R & Hojx 3 A<

et

PRl A2 A8k Gy oY, e
-7 R S Ao @ Ao @A 94 2L F ) £ T oA R AR XS Oy DPo|a;

o 27+ R= =g ow X3ux] Fe 5-U WA 6-¢ dH ZolH 7] (heteroaryl group) TE S=EA, OH,
C(OR’, C(OOH, C(OOR' , 2 XFEA kAL & 7] olare] @aal 942 AFd ¢, 424 D ¢, F5A

ZI2RE A"EE 3 ), 5 o B2 A i X322 X3E 5-9 WA 6-9 s|HZo}R 7] (heteroaryl
group)©|™;

off

0 A7) R AEA @AY EE & A olge] d=a dAE AsE (., FolT

o 47 L2 AT Dond)olAY EE AFHA AU Hox 3 e = AxE AFE (., &Fdd
(alkylene) 7)ol ; =

o A7 X& 0 =& S(0),0]aL 7] z
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AT 2
Aol doAA, A7 FFEL 35 (1HE BAEHE tho|ofriulo|Alo| S 2K E= B o]9] Aoz
518 7} ¥ T gle] (I1DHe2 BAIHEE tololxfulo|Alo] E RS E= T o]9] Atz oz 3§ 7}
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///’h R
N N
N N
0 \O—SO3H 0 \0—803H
51512 (1) shak2] (11m)

7% 3

A1 gdeiH, 7] Re EFeW EE Gal, YR Tt o9 GAFHOE H§ Hed 9.

AT 4
A1l g, 7] FFEL

- (2R,5R)-2-ZFQ Z-7-8 -1, 6-t}o]olAlulo] Aol ZF 2 ([3.2.1]58-6-9 3449 ((2R,5R)-2-fluoro-7-
oxo-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulphate);

- (28, SR)-2-EFQZ-7-8-1, 6-to|olxulol|Aalo] F2[3.2.1]&¥-6-d FFak4d ((2S, 5R)-2-fluoro-7-
oxo-1, 6-diazabicyclo [3.2.1] octan-6-yl hydrogen sulphate);

- (2R,5R)-2-F 2 2-7-8 -1 6-t}olo}A}lnlo] Ao F2[3.2.1]1%8-6-Y 3249 ((2R,5R)-2-chloro-7-oxo-
1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulphate);

W ool ehSHoR B8 hsd Qo olFolxl FomyE Hudi, HYE Ei o ostdon g
e X

AT 5
A1gel] oA, A7) FFELS ety (IDHE FAEHE to|oprtulo]Alo| SR S EH= T o]9 ofAero=r

.
H8 b5 A9, BFE EE ol FARHOR HE s

4070

) O——3S0O;H

[3}sh4 (1D)]
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471 RE AN gele A, sfte T ol9 opAgdHer 8 el 4.

379 6
Aol glolA, A7) sEEe seha (D EASE thelolduel el #RgEhe £ o] chastdon
=

RYA
= ar
e bt 99, BFE wE oo FARHOR HE e 9

////I,

N

) O——3S0O;H

0 7] RE Cry EZolar,

- A7 Gy 271

i)
u
)

rr

Aol 3 7he] AR AGEHAY, =

- 7] Gy &A7]= Aol 3 79 Azt 2 3 ) EE T Y R SR (S ;

i)
u
)

o 7t7te] R =9don x@EA e 59 WA 6-9 sERelRs] m= gz, on, C(OR, C(0)0H,
COOOR 2 A& k7t o 7)) olabe] stzzl 9= &9 O, 47 2 O, LAV 25E HuEs o
A, F 8 EE A Y M2 8 5-9 WA 6-9 FE ol o)n; &

0 47 K= A8EA @AY E= & 7 oo &=l 9z AeE O, el A9, FFE EE oo ok

gHom 58 Hsd 9.

ATZ 7
A5kl doj A,
i) 7] RE Coy o,
- 371 97 Aole g e FEA QAR AFEHAY, EE
- A7) AT Aojx B o] @Al 9 9 H A R A2 A FE AL

:3

rir

ii) A7] Re Cp, &0y,

- 7] AN Aol @ Jle] FRal AR s AG, wE
- 47 FANE AoE @ Al dmA 4x L @ e R A#olw AsE AL
i

1 —
iii) 7] R Cp &A0)a, 7] Gy €47 SF0d 2 FAZEEH A8Ee= oz F 79 =27 YA}
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oin

iv) A7 SEEe A5FdA FelE Aol 7] RE L-X-R o],

- A7 L2 AdtolAy e AEHA G2 ( gAdrIelaL;

- 7 R 1), 27 i svie] &=V XS ) 7)o AL

v) A7) SRS AsTAM AE Reln 4] RS LXRolH,

- A7 L2 AdolAy e AEEA G2 ( gAdrIelaL;

- A7 R -CH,70-CF; B -S-CF:=2 o] FolX s e =iy Hdes= ZolA

vi) “&7] R& CF;, CHF,, CHCl,, CCls, CHsF, CF.CHs;, CF,-Elo}&€(CF-thiazolyl), R CHCF; 2 o]Folzl

A AEEE ol A

5
s

vii) 7] R& CFs, CHF, R CHCl, 2 o]Folzl oA MEE= ZQl, 33E E= o9 AgA o= 58 7}t

o3
o .

olr
o

2T 8

Asgel el A7 27l R Sddoz A894 22 52 WA 69 el mE AauA) ek
.

E]o}Z2 (thiazolyl)el AQ1, 38E L= o] kAdtaow 38 7153 4.

A48 9
Aol ololA, 7] seHES (2R,5R)-2-FF QL Z-7-524-1,6-tho]olaputolAle] S R[3.2. 1] 58-6-U ik
29 ((2R,5R)-2-fluoro-7- oxo-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulphate) T+ o]9] okA|st# o

2 8 bed 99, 3 B oo AR HE w9,

A7 10

A1gel oA, 47 FFES 2F (2R,5R)-2-FFL2Z-7-%4-1,6-To]ofAulo|Alo] F2([3.2.1] 586~ 3
Ak (sodium (2R,5R)-2-fluoro-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-y] sulfate)¢l, 33E L= °
o= 58 7Hesek 4.
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AT 12

A11ke] oA, (1) FAA; (i) HEZ-B-2EntA] A A (metallo-B-lactamase inhibitor); ¥+ (iii)
FAA D fE2-B-2ElulA AAAE F7M2 s, FATH 2AdE.

AT 13

A123kol glojA} | A7) A= FhubH| ¥l (carbapenem) A A, kAT AL

AT 14

A128e) oA, &7 FAA = HZA N (meropenem) 1 A1, FATH A=

AT 15

A12gel gleiA, 7] gz-postevbAl AL B9 (DR EANE SEE EE old et

€ 7Fed dola,

R4A
( RZA)m N|/
@) 7A XA 5A
o;\\\é T \(*N N .
n
I\\JH R3A ||q7i\) ILGA
S
\
)
N N R 1A
o

(81814 (1]
o 47 R'=H, R” 2 -CHLOC(OR"Z o] Folxl Fomuy Auss, A7) RU= Q854 & ¢ WA ¢, 22

7] 2 #d (phenyl )2 o]FojF o2 HE HAEHw;

o )8'7] ®T‘:“ C6 WX] Cw O]’%, 5—% WX] 10_% 31]151110}%, Ui] 4_% 14%1] 10—% 7PE*}°]§%‘(carbocyclic)

3 g ZAFo] Z8l (heterocyclic) 7|2 o] Fo]z o 2RE HElEE= Alo]Z8l 7| (cyclic group)o]il;

0 Zt7Zte] R = Eyxow geoare Mugn:
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on

- 0, 2/ E= 37Ne] &= A37]; =EE 179 R8 =]37]; = 0, 27 == 3709 = 23
7 2 179 R AEr)= Asa,
Cis €, 0(Cs &), S(Crs L), SO(Cry ) TEE S0(Cs &); 2

a b

(iii) 27kl R 4 RE 5940 $2 9 A8HA & ¢, SARTH Agna zzte) e 857 @

rr

S Oy 270l NRC(ORS, 2 NR'C(ONRR';

o 279 RS m=@mom (N, OH, -C(ONTR, -NRR, MR CORDR”, -CORON'R?, =

AR CORDHNRR 0.2 o] o]

2 (1 &ZolH;

f -y =
FogRE AuUEa; Ay Z7te] R 2 RE =gdon § wE XHR &

)

o A7 m& 0, 1, 2 =& 30]aL;

A

o A7) 7'e Agtel AL = -NRC(0)-, -C(ONR'-, -NR"C(ONR' -,

-NRC(0)0-, ~OC(O)NR", -NR"C(0)S-, -SC(ONR, -NR C(NR )-,

+ 1011

CORDMNR =, ANRPCORDNR -, R CNRR)-, -CONRRTNR -

10, + 1112 13 10 11 10, 11
-NR C(NR R )NR -, -NR C(NR )0O-, -OC(NR )NR ,

+ 11_12

AR CONRR)0-, —0c(NRR'DHNR =, -NRC(NR')S-, -SCONR'INR'" |

11 12 + .10 11

ARCONRR)S-, -SCONRRHNR =, ~CONR"-, -NR"C(OMNR"-,

~0C(ONR”, =SC(ONR”, ~CONR')NR™-, -NR"CORHNR"-,

+ 10 11 + 11 _12

CONRRONR=, MR COVRRNR=, -0C(NR NR”,

+ .10 11

—0CONRRDNR=, =SCOR™INRY, 2 -SCNR'R'NR -0 o] 50]7 FomBE Mesn;

o A7 U's Aol e Ciy &4, Coy LAY (alkenylene), Coy <719 d (alkynylene), Ci3 SZd-

(CyertolZ2 2 dA)-Cry EAA, Cy FAA-(GAtolZ2LELH) 2 (Gt 2 2E4A)-Cy FAASRE o]

Solx gorPY AuHm, 7] L& ARHA PAY e B, R, L NRR O o]Foly Fomp

o A7) X'= AFo) AL m=, A7) Lol A m= —C(R=N-0] ofd Ae Ay X= AFo|AL wE= R,

-0-, NRCOR -, 2 -CONR")-0.2 o]Fo]x FozHE Hulwn;

0 47 R™EH, -ON 2 A=A gAY m= @24, R, R R, 2L -Ne.2 o] Fojxl #ozyE Aug

N, 270 B 3709 A#71= AgE ¢ WA G dARFEH A s A
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s

0 471 K™= H, -ON 2 A#¥4 @AY £ @22, R, MR R, 2L -No.2 o] Fojxl Fozyy Aug

A, 27 = 370e) A3z AfE G WA G dAEREH AEE 7

(
=

= 7] RE RS @ ddsle], olFe] Raw dxksh @A, med] o= & Ao LA wi
AE TFsHE 5-9 WA 6-9 sl RALelZ YoV WA, 7] slEzAtelZ e A YA ®
10 10 11

© ASEA 2 C WA C &, 2, -0R , -NR R, ¥ -(No.Z o]Fojx Fo2RE Melg 17) E& 2
3}

w37 RUE A7 R 9F 8 dAs o], olSo] Haw Axtsl §, mele] ol & e ahwl
g QA2 e 5-9 WA 6-9 SERA] 2 YIS AAeta, A7) dE Rt 2Y s aEA 2
e xeE ] %o ¢ UK G, 27, F2A, -0k, MR R, L -(NO.Z o]Fejd FomME Ady 7] E=

10 1011

o A7 RM=H, -ON 2 @] @AY m= S22, R, MR R, @ -(NO.F o]2ojd o zBE Helg
170, 270 =& 3709 372 X3E ¢ WA G A ZHE A5 AY,

EE 47 R RS @ 4dsel, ojFe] iy fast g, weld Hojx @ sld Tatd v
AAg wgshe 5-9 WA -9 dazAtel 2 IS Fsta, Y] daRAlel 2l AnEA @AY Ee
ABEA e ¢ WA C LA, FRA, R, NRR, B -(No& o]Fojzl FozRE Mg 1) w27

R = R 7} SAets 4% olsh 3 dA=e], ol5e] F3d dxtel 3, e FHolx
@ Mol Y 9a A4E TP 59 A 6-9 slHRAIZ S Astn, 4] sl EAte| 2

10 1011

&5 2] FAY e XA e () WA G &, g2, -0R , -NR R , ¥ (N2 o]Fo3 TF2oZ2HH
AelE 7] T 2/ X2 XS Aol

A7) R'7F #2ASE A9 o= H, -ON 2 A3EA @AY m= B2, R, MR, @ -ONo.Z o] Folz

0]
To R AYE VN, 270 £ 3700 A2 AFE G WA G LR o]FolX] LomFH A7

w47 R RS @ ddEe], oFe] RAE dxet §A, meje] Hojw @ A ¥
A2 TPatE 59 A 6-9 slERA| 2y 7] AERAN|FE ) N BEA %A

ARHA B WA C, A, FEA, R, NR R, D -(NOE o]Fojd ForiE Huw 1) ®i 27)

il
2
X,
ol

ol
=

o ZH7he] R SyAon Nad ¢ WA ¢ 97 EE A@HA 4 ¢ WA ¢ Sl 47 R b @9

2 -NRR 22 o]Fof3]l oy HHAoR HAYd 17, 2

A3 16



oin
J
Jm
Qﬂ

10-2790878

A1 WA A0 F o= 3 o] 3gES FaAdEoR ¥Fsis, HEH ol A X' TE oukg o
(medicine).
AT 17

A16&e] dojx, F7] ok FAA;, e HER-B-FERRA AAA; T A L wE=2-3-2EA|
AA A e} A HE&-F(coadministration)oll o3 wE| ol A A5 EE G, o<k,

AT 18

A178e] A, 7] FABA = FhakA Nl (carbapenem) FAFAIQL Al o] oF,

A3 19

A7l oA, 71 FAA= A=A (meropenem) 91 AL, o] oF.

AT 20

A7l SAolAl, 7] vigdz-p-stetubA]l AdAAlE ey (M2 FAIE = ke e ol ofAlg A or 3§
€ 7o @ dola,

( RZA) P R4A
! |
@) ZA XA R5A
o;\\\é T \(*N N
| , .
RSA R7A RGA
S NH
N
0]
N \\\F21A
O

(33t (A)]
o 47 R'=H, R® 2 -CHOCOR"Z o] Fo]7 o mRE Auxa, 47 R = A8E4 &L ¢ WA ¢ 22

7] 2 #d(phenyl )2 o]|FojF o2 HE HAExw;

o )8'7] ®T‘:“ C6 WX] Cw O]’%, 5—% WX] 10_% 31]151110}%, Ui] 4_% 14%1] 10—% 7PE*}°]§%‘(carbocyclic)
9 3 g ZAFo] Z8l (heterocyclic) 7|2 o] Fo]z o 2RE HElEE= Alo]Z8l 7| (cyclic group)o]il;

24
o 7t7ke] R

rr

s9don thgonyE M

(i) =7 w= R

_10_
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(ii) - A&HA LAY, ==

- Vh, 2 EE 3Re] @R AB); wE VRS R A EE D), 20 EE 3he] 2R A8
7] 2 1o R AEr)= Asa,
Cis &, 0(Cs ), S(Crs 22, SO(Crs ) Bm S0,(Crs 225 B

(iii) Z2he) R 2 R Sgdom 54 2 @94 2 ¢, SAZRE 299w 22ke] R 894 &

S Oy 270l NRC(ORS, 2 NR'C(ONRR';

o 279 RS m=wmom (N, OH, -C(ONTE, -NRR, MR CORDR”, -CORON'R?, =

R CORDHNR R 0.2 o] o]

2 (1 &olH;

f =1 =
ToRfE HEHm; 47 474 R R R SHAeR H £ A8HA ¢

)

A

o A7) 7'e Aol AL = -NRC(0)-, -CONR"-, -NR'C(ONR''-,

-NRC(0)0-, ~OC(O)NR", -NR'C(0)S-, -SC(ONR~, -NR C(NR -,

+ 1011

COROMNR =, ANRCORDNR -, R CNRR)-, -CONRRTNR -

10, + 1112 13 10 11 10, 11
-NR C(NR R )NR -, -NR C(NR )0O-, -OC(NR )NR ,

1112

AR CONRR)0-, —0c(NRR'DHNR =, -NRC(NR')S-, -SCONR'INR'" |

11 12 + .10 11

ARCONRR)S-, -SCONRRHNR =, ~CONR"-, -NR"C(OMNR"-,

~0C(ONR”, =SC(ONR”, ~CONR'NR"-, -NR"COR MR-,

+ 10 11 + 11 _12

CONRRONR=, MR COVRRNR=, -0C(NR NR”,

+ .10 11

S0CONRRONR=, =SCOR™INRY, 2 -SCNR'R'NR -0 o] 5o]7 FomBE Mesn;

o A7 L's Aol = Ciy &4, Cy LAY (alkenylene), Coy <719 d (alkynylene), Ci3 SZd-

(CyeAtol 224 dA)-Cry ¢4, Cy FAA-(GAtolZ22LEZH) 2 (Gt 2 2E4A)-Cy FAASRE o]

Solx gorPY AuHm, 7] L& ARHA PAY e B, R, L NRR O o]Foly Fomp

o A7) X'= AFol AL w=, A7) Lol A m= —C(R=N-0] ofd Ae A X= AFo|AL wE= R,

-0-, NRCOR -, 2 -CONR")-0.2 o]Fo]x FozHE Hulwn;

o A7 RM= H, -ON 2 HaheA @Ay w awd, -R, R, P -ONO.R o]Folx O R HE

o
=
i
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g ) R R @1 dsel olSo] Ran 949 wA, nee] Aolw @ Ao aE B
AALE E3sl= 5-H WA 6-9 FE|EAo|EH o7 E dAlstar, A7) dEH ZALe) 71 XSEA FAY &
= A8EA GO, WA ¢, 4, =, R, -NR R, 2 -(No.Z o]Fo] FoHE HuEg 17] E= 2
L EE RN BB EE

0 47 R'EH, -ON 2 A4 @AY me @24, R, R R, 2 -(No.2 o] Fojxl #ozie Aug

0, 270 == 3709 A&71= AE ¢ A C L RFE A

T ) RUE RS @ 9dHe), olFe] Rad a4 s, weld] Hojw @ sje) wahd v
ARG TFSHE 5-9 WA 6-9 sHRAIZY/E FHS, 4] sERAelFUE ABTA WA wE

Ak G2 G WA G 4, =274, 0R , -NR R, B -(Noe=2 o] Fojxl weriE Aegd 7] = 27

o) A7) AgE oA

g A7) R 7] R o 3 aAue], ool Raw Axjel §A, el Holw F 7
o ¥3bdl g 9A4E ke 59 UA 6-9 sElRAtelIYYIE @Ak, Y] FEEAel 2 YY) Ad
97 @AV EE AFEA e ¢ A € %A, F=A, R, MR R, @ -(NoE o]Fo]d FoRH A
B 1) i 27 AEE X FE Bo)ar;

&
=}
|
=z
=}
=}
|
(@)
Z
o
il
o
2
P
4
fl
1
o
o

6A -
o 471 R & H, -ON % % dl
N, 270 Hx= 3708 A= A3kE G WA G SARFEH AEE Y

w7 R K% 30 @asel, ol ¥AY 9%t WA, weld Helw @ e X

S W A4 E@es 59 WA 6-9 A2 FAstn, 4] dHzAelZE e A
10 1011

#H1

LAY = XSE A FE G WA C &, g2, -O0R , -NR R, ¥ -(NO.& o]Fojxl o aXE Aug
3}

$ olsk @7 A@slel, ool ¥AW AAsh @A, meel

A= o Ao mahe @ E3she 5-9 WA 6-90 El2Alel3Y/1E BHsa, 7] dH Al

Grle ABEA @AY BE ADHA 4 ¢ WA ¢ 2, BRA, R, RR, R -ONeR oFola
orRE MuE 1) wE 2o AR A slelu;

10

sz, -0R, MR R, % -(No.z o]=ojxl
C; D42 o] Fo|d FOoR2RE MU}

o A7 R'7F ZAeks A9 o= H, N 2 A3
ToRRE HAuE 17, 27 EE 39 A3r|z A3 ¢ UX

rﬂ
i,
>
&2
N
T
H
2

EE A7) RE R % 3 dAsel, olFel e U4g @, weld Holx I sl =
s B2 A48 EFSHE -9 UA 6-9 dH A ZR S IS, ) ARt EEslE A8H

G e AFHA G2 0 WA G 4, =3, -0R, R R, 2 -(Ne®R o] o FomiE HEE

—

A = 27 X3 2 3" Ao

H

027t R R ,R ,R TR = =gzow | = mddo|n;

yE

1857 e ¢, WA ¢ golx, A R b A&

(e}

)
K
o
=
f

i
o
)
o
fu
ey
it
i,
o
=
X
o
ik
e
tA
rir

Q7701 Ao 7] dA7)= B2, (N, 0R 2 -NR R ©2 o]Fo]x wozBE =dHozm Ay 17, 2

_12_
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A3 21

A1ede]  glelA, Azl HEgol  #ZEe Qe ZubE g olAld (Enterobacteriaceae),  FFERUTIA
(Pseudomonadaceae) @ Rl EtA ol (Moraxellaceae) 2 o] Fo]% Fo 2 X E] XMely = vt g]olo] 2w A,
o ek,

AT 22

A213koll ol A, <lE| 29t 2 o} o) (Enterobacteriaceae), =X UthAo] (Pseudomonadaceae) 2 EEhAlelA]
o (Moraxel laceae) @ ©]Fojz FoRRE HEg:= Ay utg el Az jFHRLolo(Klebsiella
pneumoniae), W-Za(Escherichia coli), NE|ZBIE] FZol7(Enterobacter Cloacae), FrEX LA ofo]-Fx] k=
AN Pseudomonas —aeruginosa), W ZEdl2lo} AJ3AloKBurkholderia cepacia) R OFAY[EEIE]  Hl-P-rlL]
(Acinetobacter baumannii)S. 2 ©|Fo7 FOoRHE Mulx= A, ofof,

A3 23

Al6ge] QoA , 7] dEEel T Fhatel sl A qlE 29be| @] ofA]ofl (Carbapenem  Resistant
1

°
Enterobacteriaceae)ol 9|3l ¢ 20, <<k,

AT 24

A1 WA AT F ol @ Fol FRES FEALCT T, an-SATe FAA A AA == g

28 AA.

A3 25

A 248 AqeA, A7 ag-SAe clEH 29 2ol o (Enterobacteriaceae),  FFEREUTRAC]

(Pseudomonadaceae) B RehAlglAlol (Moraxellaceae) & o] Fo|zl o 2RE Aug= Zol, AA.

AT 26
A 2480 QloIA,

(a) de|2drggolalell, FEREUTIAY P REFAZA| 2 o] Fojx o ZHE Hue 7] vteol= ZF
Aldlegl qrEujolo(Klebsiella pneumoniae), U&7 (Escherichia coli), <NEZ8IE F=ZolA(Enterobacter
Cloacae), TEX U} ofo] EX] AN Pseudomonas aeruginosa), HZZd]2]o} #J3Alol Burkholderia cepacia)
9 ofAlylEBIE] HE-P-rlu(Acinetobacter baumannii)® o] Fo]ZA FO RRE MEEAY; T

(b) A7) vteglol= Zhuiw vl A &A Qe 29k 2o} A] o) (Carbapenem Resistant Enterobacteriaceae)Ql Z9l,
A A

A3 27
A
AT 28
2AFA]

59 4
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[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

S=50dl 10-2790878

7l & & of

B outm e A wel gElvlA] &4 (serine beta lactamase enzyme)J A A BEFE 2 Ay JIAES TG
3t A #3 Ao 71 e wH P e Amo f&sith. a9 d ol 7449
Azl 83 o2 A9 serEe X3l #g Aot

I B

B drgglole] Al UL A AAIdeR a3 FF B9 fdoltt. B-FEMA @aad o -
g AA Y 74 EEldl & fFdEE -y Al gk vrEgele] gl B3] fEEY. asE B-
get g9 Jhg Fal doto] gEgS Fof

. BT FAAE v, wE-SekAlE Ao Ry
74]%“‘1] &3k 2 S ARgSte] FRAY WAYUSNA B-
S doetes Al B-2tElebAl(serine B-lactamase, SBL:; &~ A, C 2 D) ¥ F% o] EE ALgs}
3t ] B-ZEre AR 714 B3lsk= wgz= 3-2ElulA| (metallo B-lactamase, MBL;

oy
)
2
1o
oft
oi
§2

[0}

= WA Yol dssr] Y8l 198130 ~EZEulo] M~ FElE2] A2 2~ (Streptomyces clavuligerus)<]
E9 Z&+E 4k (clavulanic acid, SBL A A: ofgl] dwkd <l 34 WH(General Synthetic Methodology)
52 1(Scheme 1) #x)o] B-FE IAA| olEFEAAH (amoxicillin)d A 23] dH2 =9 E]‘”E‘r
(229 ¥l (Augment in) © 24 ) (De Koning, G.A. et al, 1981, J. Antimicrobial Chemotherapy 8, 81-82 Z*).
o} FH o= ESBL(extended spectrum B-lactamase) 2 Z}e}#|Wlo}A) (carbapenemase) 2} - %E‘r%%’fﬁﬂ]
| v AR B-FHEAIRTE S ol &3yl fla B-=EbrkAl AAA LA Fokel uig
Aol MZHATE. ol MEZEFAH (ceftazidime)d} A 2gsle] dgH o2 A-8% = ofn]@re(avibactam)
of oJ& oJAlEl wukel o], DBO(diazabicyclooctonane)®t 2 Mz T4 FFH JAAI9 gz oozt
(Mawal, Y. et al, 2015, Expert Rev. Clin. Pharmacol. 8, (6), 691-707).

1>

w239 (meropenem) 2 o)A Wl (imipenem) ¥} 2L FupH| Wl (carbapenem) ESBL-AA]  <lE] 2Hle] 2] o}a
(Enterobacteriaceae, AWAlw3) 2 0/-/‘/L7’/EH‘E7’ vl-2-rlL(Acinetobacter baumannii)ol 98] g Azt
Ao A5goF HAuEe= oER I oA Jri. op|EEe Fhutadle i Baee JdHoR-w
¥ Be SBLY Ui EZEEo F2 AAA| o AL, O]L (1) F83 S5 7P d= A ghatadotA F
el OXA AIge] Weld; @ FAHSE (i1) OXAE AAtste ofA Y E8FE bl-prfr](MA Bz 7] 93|
LA HAdFor A=) thsfd = £=X ¥} (Canton R et al, European Network on Carbapenemases,

(2012), Rapid evolution and spread of carbapenemases between Enterobacteriaceae in Europe. Clin

e oo oo 2

Microbiol Infect 18: 413-431; ¥ Nordmann P et al, 2011, Global spread of carbapenemase-producing
Enterobacteriaceae. Emerg Infect Dis 17: 1791-1798).

b2k A28 SBL AA, —E—ﬁl 0XA AEe] B-FEAE AT 4 Jd= JAAE Az Zart do. =3

ESBL(extended spectrum B-lactamase) 2 Zhulu|dlolA|E E3Fale] thoFdk SBLS AAE 4 9= FH9d ~

HE o AAAE AFTE 'éﬁﬂ ATH, W3 oAy EYFE HEgrlr]o] old] AGE SBLE AT & UE GA
B

A% AT Aeot otk B APe ojee BAe U wE ANE ORE AL HEw dr

wig o] &
s dslel= A
%E o] _g_o}i

o] A8k 5-AFA| (analogue) 7} OXA Wold (vari =
AL AR, olgp o], olE FHFEL A HIS A= du Fht

JEA ALEE Zlow o dd.

b, w2 G [1e] AA e Betes Xﬂ%f&ﬂr. 71 ﬂ?& —8— uhe|E]ob gede] A gl %%3@% =



[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

S=50dl 10-2790878

o 2 el SHEE FAToRA FHAY. A HFEL LG Aenop-eAn) SAds P
i 8] uhelelo} 2hedol SBL % MBL- WE|Eloh mol ls) fuEli Agol FEsuh.

o \O—SO3H

0 47 RE 270, C(OR, €y P (alkyl) 2 L-X-R ©23E Aus ., 7] ¢, 227 (alkyl group)E 2
o) hite] Bal AR A@EH AEgoz g A E= T e R 82 2 2§

0 47 R'e Hojx shtel gad Az A deHoz 3 ) T F Y R A2 FrhE a9

0 Zt7te] R'E E9dom OH; ASHA @AY E= @ g olake] e 9xz AsE (., &= A] (alkoxy);
C(OR’; C(O)OH; C(O)OR'; 6-%) (membered) WA 10-91 o} (aryl); 5-91 WA 6-9 slEl 2ok (heteroaryl); 2
49 WA 6-9 fﬂ]Eﬂi*}o]i%(heterocyclyl)i—rEi AEE T A7) o, dEzold 2 &E2Alo| 2 )=
A4 AL E= 2 0o, C(OR’, CO)0H, C(O)0R 2 XE5= oz} & 7 olate] &zl dxz
9l Oy 97 2 Oy og# A7 ERE AEE= g ), T o EE A e 872 28,

0 A7 R'E A8EA GAY £ & A ool el 9 XS (., oo|i;

o 471 L& A¥bond)olAY EE AFHA FAY Hom 3 Qe = dxz AFE (., &4
(alkylene)7|H; %

0 471 X& 0 E S(0),01aL 7] z= 0, 1 & 290 2, &,

2. AL GEel Sl A7) shEE shet (1De] theopabulolato] 3 RSB B o9 ofAlstH o 3
& 7bed o w38 (111 Ex o9 FAgHor 3§ 7Med 4, IgE
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[0020]
[0021]
[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]
[0032]
[0033]

[0034]

S=50dl 10-2790878

///’h R
N N
N N
o) \O—SO3H 0 \o—sogH
s}8k2] (1) shak2 (11m)

3.4 1 el == Al 2 FEel lolA, 47] RS E2FE Ee 4 AL, e
e A Al

3 FH T o= 3 il oA, 7] A= e (1D9 E‘ro opatrtolAto] S 25
S A

0=
N
=}

rlo
i
it
to
o
A

rir
il
B~

r o

po)
ro
ot
ot O
il

skt (1119 E+0]O}X}H}O]A}o] =

- (2R,5R)-2-ZFF L 2-7-&2-1,6-t}o]olxnlo| Ao F2[3.2. 118 8-6-U 1kl ((2R,5R)-2-f luoro-7-
oxo-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulphate);

- (28, 5R)-2-ZFQ&-7-24-1, 6-tho|olxjutolAlo] Z & [3.2.1]26-6-9 k449 ((2S, 5R)-2-fluoro-7-
oxo-1, 6-diazabicyclo [3.2.1] octan-6-yl hydrogen sulphate);

- (2R,5R)-2-F 2 2-7T-8 -1 6-t}o]o}A}lnlo] Ao F2[3.2.1]1%8-6-Y 3249 ((2R,5R)-2-chloro-7-oxo-
1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulphate);

9 olg] RS OE 4§ bsd doRYE HuHE, TR

7. A 1 9Elel glolA, 37 SbEe s9ha (1D thelolhilel Aol RS Ehe i old] ehAlsHom 5
& Jbse ool BErE:

Ath

8. Al 1 gelel QolA, 471 SFEL S8 (19 tholopautolslol F2Seh Ei o)o] opAg Aoz 3
§ bsd 9491, BgE:
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[0035]
[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

=50l 10-2790878

on

N

O O——SO0O3H
[3heb2) (1D)]
0 47 R COOR % €y SARRE A3, 7] ¢ SV Hol= @ Ao F22 A2 A5 1 A

R

Brow & ) wi F e R A2 e A@En;

<

0 47 Re Hox & Ao dmal A2 AaHT AeHor 3 ) £ F o] R A2 271 Adw
o 747t R'E Egdow Of; A8HA AU i & A olake] dmal 942 AHE 0, %A COR;
C(0)OH; CO)OR; 6-9 WA 10-9 o}2; 5-9 WA 6-9 selzold; 2 4-9 x| 6-9 FHzrto]ZL oz
B Ausa; 4] old, sdzold @ sy Eatel2ev)= A@ux @7} m= @27, o, COR
C(O)OH, C(O)OR" 2 AFE= AL} & 7)) o]de] dzzl Axbz AFe O, &2 D O, FIA7]|Z5E A

g g A, A e AR AR A

0 A7 R'e AsHA GAY B § A oo dmal 9 A ., A A9, IR

o

9. A 8 FElel 9o, 7] R COR 2 Coy SPEZFPE Aem, A7) oy 275 Holx & Ao gz
A QAR ABH T AEHon @ Y R AR FohE ABEE 290, S

10. A 8 Feol oA, 47 R'E Aol g Aol @uq 942 ABH Audon of 2 AFHA 297
U@ o) olae gea 94 AW ¢, TIANLEEH A48 @ Qe Az Fhe 489 0, 329
AQl, BaE

1. Al 8 el Ulx A 10 FEl F o= @ Felo] oA, A7 R Cp BFolaL, 7] O 27 = ERo

F R darRy dud Hojk e Er dxE AgdE A, =,

12. A 8 kel WA A 11 <

flu
ol
o
o
02
flu
2
0,
o
>
ox
N
N
N
lo
=}
(e
Jm

HdH o=z OH; = A LA
U oo A olate] @mAl dxtE AT L, BT R ABEA LS (L, el C0)R; 2 AFEA Fe

5-¢ Al 6-¢ sHlzolHERE AdgEH= A, seE.

13. A 8 %H WA A 12 FE = o= 3 <o) dojA], A7) Zhzre] R'E =FA oz OH; OMe; C(0)0Me; 2
o) E]

2 3kE A e E]o}EH (thiazolyl) ZH-E AEEHE A, 3=,
14. A 8 el QoA
- 7] RE C(OR 2 €y SARSEH A&Es, A7) ¢, 471 dojx & Ao 2 A4z Ashsu A

@How @ so R A#r|z Frhw A8

_17_



[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

- 71 RE Aol g o] gl dxz A& degHow of B €. EFAZREH dud 3 7o A€

2 F7h2 A$E Cn EAolH, A7) Gy EA7I= ARHA @AY B & 7 o] dEA Az A gd

- A7) RE O A8E7) kAL 3 A olare] &= 9AE XFE (., %A R AREA S 0, F
79 C(O0R; 2 A857 e 5-9 A 6-9 de|ZolP2RE Mes= A9, 33,

15. A 8 el oA,

- 7] RE COR 2 Cpy FAREE A8s s, wpatdsAs ¢, GZoln], 47 4247 Hojw 3 7o &

deidon o Ao R AR FopR e

o
(3

- 7T R Gy EAolaL, A7 G €7 EFed B ANy Yy Aol F e g2 dx

- 7] R O OMe; C(O)OMe; 2 X34 & ElojEdmye] Hus:

rlr
L
r«O
L
b
i

16. Al 8 FH WA Al 15 FH T o=

rot

ol lolA, 7] R Cp EZolar, 7] G E47]= Holm
g 7o) el Az AsE T Hegow & so] R AeU| R Frtm ABEE A9, FHEHE.

17. A 8 <kejol 2dojAl, A7) RS CFy, CHF,, CHCl,, CCls, CHF, CFoCH;, CF.CH.COMe, COCF;, CF,-Elo}Z&d,
CF,CH,0CH;, CF.CH,CH.0H, CH(OH)CF;, CH.CF3 2 CFy-2-AlEbd (oxetanyl) 5B AeEE= A9l

b

.

18. Al 8 Feiell doiA, 471 R & (F;, CHF, ¥ CHCLZHE d¥=+= A1, 33E.

19. A 7 Fefol . A7) RS -L-X-R'o]x

s
2
>

- A7) L2 A e ASHA] k2 () ARy olaL;
- 37 X 0 & So|H;
-7 R'e 1, 27 E adle] @A) AfE ¢ 2s)elw;

BhA 8k A RS -CH-0-CF; 2 -S-CR25E Aess

rlr
L
rO
1]
o
i

20. A dE T o= g FEjel AelA, A7) e seh (D] et AF A (sodium salt)?l, et

=]
= .

21, A 2 e A Al 20 FE F o= @ Felol QlolA, AV FFEE shspy (1D wE sehy (11D 3
Feel 2EG, WA 7] SgEe B9 (1D9 SR 2FE A9, HFE

22. AW Fo) F o= & Yol WE HFE W FAGHOE H§ b5 WA B ANAS £Fen A8
Aoz (1) A g/Ee (i) WEg=-p-eviA AAAE F7te Z3tshes ofAlshs =4 &

23. A 1 Fe) A Al 21 FE F o= @ Fehe] SFE L F A ol () FAA % (i) MBR-p-te
ICEEDIESS
WA W/ g p-stekeba AR $A ¥ 8-l (co-adninistration)o] S8} we|elo} 7l
= ool Aga] A% Al 1 e WA Al 20 e F o= W Felo] PR,

DAL R WA Al 21 B F oln @ el WE SEE, 2 A9gown gn-p-geeil ofAAs
mﬂ W g-olo] os) wElelol o] Am wi ool Abges] A8 FAA.
26. A 1 e A Al 21 G F o= @ Felol e HYE, U AGH0R FAsh I BE-Folol o
s ol gel A EE oy

@t
]Ei =

N



[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

S=S4d 10-2790878

o

27. A 22 FHol W2 ZAAE, Al 23 G w2 23 E=E A 24 S WA A 26 FH F o= el
w2 seE, FAA Ee dgER-g-stellA] JAARA, AV FRA= - FAA ), vl EH
g-&e A= Fute 4 (carbapenem), EﬂH%‘ (penicillin), A|Z=Z2~X%(cephalosporin) % 4l (pene
mOZRE Mey 3, 2E, 23 EE I%E, YA v dE2-p-FEekAl o AAl.

M =

] =)
ol

28. Al 27 <Fefel delA, AT A= FhabE Ao, wpeE sl A A v =

2% EE SRE, F4A £ dgz-p-geieba A4

31. Al 24 el WX Al 30 FEl F o= 3 Yol wE sgE, FAAA, WEER-g-FEA o
e X3 QolA, A ag-24 dle ]E]O]— OﬂEﬂitl}EﬂE]O]—/\]oﬂ(Enterobacteriaceae), T
o

AeEAL, wE vHeel gge <

Ao, frEEUThAe] B Bt R E Aeg ol os) fuH A, H3E, A, Woz-a-

=~
gefebAl JAA, 2dE e =%

ta
o
i
k)
>
2
=
(@}
-
o
><
5
(@]
[}
o
[}
_ﬂl

(Pseudomonadaceae) %

32. Al 31 el doiA, dEZurdgolAlel, FFREUTIAY] B RebAdgiale] 2HE MEE 7] v o}
= ZHAdel pELYoLY  (Klebsiella pneumoniae), 3z (Escherichia coli), <JEHZYE FZo}l7
(Enterobacter Cloacae), TEXELA oo FX]=AN Pseudomonas aeruginosa), HZZG2Jo} AJuFA]o}
(Burkholderia cepacia) R oA EBIE] Hl-P-oli](Acinetobacter baumannii)Z%-E A€d A1, 33t&E, &
AA, WG 2Z-g-gEnbA AAA, 2AAE B £F.

33. Al 31 <Fefoll dojA, A7) ol e Jhuluvll A& e Z¥ke 2o} Aol (Carbapenem Resistant
Enterobacteriaceae)ol] &&l 2y A<, 3gE, A, wE2-p-SelvfA] A4, 2AHAE == 23

A 22 el WA A 33 % F of
a5ty (B) i ol9] epAgHOR

B-

S R-p-EpkAl oAl S (A) B
] A
A =-p-etrbal qAA A,

, 2AE, =2 e g%, A =

)

[y &

R4A
(%), N|/
@ z XA R5A
© §\§3 n ™ LA/ T P 'T -
\ R3A R?A RBA
S NH
\
0]
N ™~ R 1A
O
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[0078]

[0079]
[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

SS=50dl 10-2790878

[s}eta] (M)]

OH

upgtd et 7] MR- p-gEikAl AAAlE gskA (A) Eis ole] oAl o R §E hed 9o gt=d]
AN, A=, =% Ex sehe, A = vE2-p-=EkA oAl

2-p-ghehvbAl oAl Bhehy () i oo epAlsHon 5 Tbsd
v oagE, A EE gR-p-eteieiA oA A,

o 471 R'= H, R 2 -CHLOC(OR =5E Az, 47 R = A8H4 4 ¢ WA ¢ 227 2 sy

(phenyl) 2 5B Mexn;

o 371 ®—'C— Cs WA Cpp o, 5-9 WA 10-9 s =, 2 4-9 YA 10-¥ 7FEAFe]Z ¥ (carbocyclic)
2 G e ZAo] & (heterocyclic) 7| ZEE Ay

o Z7ke] Riemgdon vgomyy AgHn:
(i) &=E(halo) =&

(i1) 1), 270 i 37 &2 2§7] 2/Es 1740 R @7z dagon (319 5 9=, C 27, 0(C

s €4), S(Cs €4), S0(Cs &) = S0,(Cs E4); 2

fr

: b o N
(iii) 27kl R 2 R 5402 Sa 9 A8Hx $& 0, YUEFE Aegn 27zt R 285 @

© 0y 270l NRC(ORS, 2 NR'C(ONRR';

o=y

o Z17t9] & =85 o= (N, O, -C(ONRR', RR"

ARCORDRY, -CORNR'R?, 2 NRCORDNR R e zie Ausm; 47 aze R 2 R Sgsow |
T A4 2 Gy Sl

0737 m& 0, 1, 2 =& 30

3A 10 10_11

tFa R ABEA AL B 824, R, R RR2RE A9 ), 20 2E 349 A
!

371 EE
HCG WA G A= RE ddE;

17) =2

@]
=]

r\°¥'
Ni
rlet
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[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

S==35 10-2790878
o A7 n& 0 = 1o]a
0 7] 7= Aol A EE= R C(0)-, -C(ONR -, -NR'C(ONR'-,

-NRC(0)0-, —0C(O)NR™, -NR"C(0)S-, -SC(ONR", -NR'C(NR')-,

11 12 + .10 11

CORNR=, MR CORDNR=, NRCONR'R)-, -CONRR™HNR-

11_12

ARCONRRONR -, MR COR™O-, —0CONRNR,

+ 11 12 + 10 11

MRCNR'RD0-, -0cNRRHNR -, MR COR™DS-. -SCORNR'
AR CONRR)S=, —SCONRRDNR =, ~C(O)NR"=, -NR"C(O)NR' -,
—0CCONR”, -SC(ONR”, ~CONR™NR™-, NR"CONR™INR -,

—C(N+R10R“)NR15—, —NR10C(N+R“R12)NR15—, —OC(NRlo)NR15,

1011 5 + 1011

SOCNRRONR=, —SCOR™NR”, 2 —SC(NR RN -2 28] Aeism |
Co-y EAd A (alkenylene), Gy &71d @ (alkynylene),

Crz LA (CGertolEF2LZAU)-Cy &4, Cpy EAA-(Cop Aol E2LZAA) E (CrAlol 22 aN)-Cy &

AMo 2 RE Auy i, 7] LS ABHA @AY m 27, R, 2 MR R 2HE AU 17 £= 27

o A7 X'= AFo|AY m=, 7] Lol A mi —C(R)=N-o] ohd A9, A7 X= Ago] AL} E: R -,
-0-, -NR C(NR )=, 2 -C(NR )-S.Z5E] Aeisr;
o 7] p= 0 X 10|11,

4A 10

0471 R = H, -IN ¥ A&s]A] @7y == =2, R,

AR'RY, 2 -Ne.2RE Aud 17, 27 = 3] Aev) e AFE ¢ UA C SADE Aus A

(<0
-

w7 R R 9 49 0] (joined together), ©]S5o] Hatel Axte}l a7 o] Hojnw
63 J

& 9AE TRHE 59 WA 6-9 AHRAIZYNE YA, ] Ad Al Z U

)

o
#57) @r, Ee ASEA $e 0 UA G 27, =, -R', KRR, 2 -(NeERE AuE 17] ®

fr

0 47 K= H, -ON 2 X857 @AY = =2, R,

-NR R, ¥ -CNe25E Adg94d 1), 27 == 3719 AE7|2 XEE G WA G S22 5 Addsy;

EE RE RS A adsel, ole] RAW Axsh g, melel Holw shpel Tale wa U4E
Fohs 5-9 WA 6-9 AHBAIFU/NE Fysta, 4] AHzAFE qBHA @AY, EE A

* 2 =
A e ¢ WA G oA, =2, -0R , -NR R , @ -(No.2RE Adg 17 =& 279 X372 X3d A

T R = R ¢} St/ AAx o], olEo
EFek= 56— WA 6-9 SlHZA] S



[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

SS=50dl 10-2790878

HA g2 6 WA C ¢, F=4, -0R , -NR R, B -(Ne=5H Mg Ul == 2719 A&7z 2$d A

10 1011

o A7 RM=H, -ON 2 8% @AY = e, R, -NRR, @ -(No.mHE AEd 17, 2/ ==
5

Nl A7z Agd G WA G AR AE

g 7] B R 9 @ @asel, olse] 2w Axel @, ndel Aolw s mad wa
948 ZHHE 50 d4 60 AARACI TS e, 4 AT ABEA B,
= @A GO, WA ¢, 4, =, R, -NR R, L -(NeZRE Aug 1) wE= 29 2Er)= A

T 7] RE R 7F EA8s 4% ol
Sl ma s 4R EHe o0 44 o
ABHA GAY, B ABHA @S ¢ WA C 2, FEA, SR, R, R -NezyE du9E 14 =

@ Adslol, olFo] RAW UAst g, ;o] Aol
I ERGECHEN FEE S L ER B EpS

0 471 R'7F EAske A% ol 0, -ON % AEEA @7 e g2, R, NRR, P -NeRRE A
VN, 270 B e ARIR AEE G WA G SERTH e

R': RSk @ @gslel, ool ¥38 9ash W, nelo] Hojw shhe] Eahe g
A Azl 2e g G4en, A7) Azl Ze ) AaHA A, =

= X3EA e ¢ WA G oA, 27, 0R , -NR R , 2 -(No.2ZRE Adg 17 =& 279 X372 X

o 7t7te] RVe Egdow XEE ¢ WA C, 97 EE A8HA & ¢, WA ¢, eola, A7) R o] ¥
27791 A7) DA7= sz, N, RS 2 -NRRIomNE Zgxom Hed 1/, 2/ == 3709 X

R s
712 Ak AR, 2=, 29 £ sieke, A B v E2-p-gEvkA AA.
-B-

s ()9 B} Ei o9 Ao

ZgebulAl A A i
. etz - B -efula] A A=A,

€ 7Fed A AQd, 2=, = Ee e, A =

pu
fu
pu
fu

o 71 ®—'C— A, Apo]FZ A2 (cyclohexane), 2 (piperidine), I Tthz (pyridazine), 324
(pyridine) ¥ EJo}=(thiazole)ZH-E A8l Ho|n;

o 47 m& 1 Ei 20]11;
e 7t R EgHor g orME Nelgn:

o BZ, (N, OH, -COONRR', NRR" ; #47] Z7te] R 2 K= Sgdom | we vdolw; 2
o &=, (N, OHEH-H Adg=E= U, 271 T+ 3719 X2 Adegoer x3kdE 4= 9le, (o, &2,

0(Cip &), S(Cp &), S0(Cip &)

flo

e 37| n& 00]aL;
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[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

S=50dl 10-2790878

0 171 7= -NR'C(0)-, -C(ONR'-, 2 -NR'C(ONR —o. 23] Aeis]m;

5A - 1011

o 371 R = H, -(N % A&HA AU = A, 27 == 3719 &= A7) 9/%= he] -NR R A&7]

HZ 21ghe €, WA C 4258 dgsa; 9
o 371 R = H AY, &A=, 2% & 3=, A £ vE2-p-2etupA] A4,

37. A1 34 e WA A 36 T o= & Fehel gloiA, 4] WPE-p-ctelviAl AAE tgozny
Aess A0, 2YE, 2 BE 3%, PAA EBE dg-p-seba o)

RS

o 5-[[4-[(2-TFotyH oA ) ot e |-3-(EEF 2| S ) s d [ 2 d o ] ElopE-4-745 A4t

(5-[[4-[(2-guanidinoacetyl)amino]-3-(trifluoromethoxy)pheny! Jsul fonylamino] thiazole—4-carboxylic
acid);
0 - [[3-FF224-[[(2- FolUY ol E)oln| =] E |3 d [ X dolr| = | E] o} -4-7} 5 A4k

(5-[[3-fluoro-4-[[(2-guanidinoacetyl)amino]methyl ]phenyl ]sulfonylamino]thiazole-4-carboxylic acid);

F e Z-4-(Frott em g # d [ 2 d opr e | Bl opF-4-T A AT

mlm

e o [[3-
(5-[[3-fluoro—4-(guanidinomethyl )phenyl Jsul fonylamino]thiazole-4-carboxylic acid);
0 H-[[3-FF 22 4-(2-FolY U ol d R dolu| ) dd | d x d ol =] E]o}&E-4-7}5 24k

(5-[[3-fluoro-4-(2-guanidinoethylsul fanylcarbonylamino)pheny! ]sulfonylamino] thiazole-4-carboxylic
acid);
0 5 [[4-[2-[(2-0¥] 12| P ol &)} o] 2 -2 2ol € ]-3- B @ -5 ] 2 o] e | E] o} 4715 24

(5-[[4-[2-[(2-amino—2-imino-ethyl )amino]-2-oxo-ethyl ]-3-f luoro-phenyl ] sulfonylamino]thiazole-4-
carboxylic acid);

[ [3-7Ph. Q04 [ (2-ob) ) seob Al ool e ] W 14 2 W o] e 1 ) o} —4- 752021

(5-[[3-carbamoyl-4-[(2-guanidinoacetyl)amino]phenyl]sulfonylamino]thiazole-4-carboxylic acid);

o 5-[[3-Alob—4-[(2-TFotH T :mobAlE ) obr] 1= | 3 d |4 . d o} v 1 | ¥] o} & -4-7H5 2 4k

(5-[[3-cyano—4-[(2-guanidinoacetyl)amino]phenyl]sul fonylamino]thiazole-4-carboxylic acid);

o 5 [[3- 550 2 4-(2- ol ] o] ol 5 A 7hu d obv] o) 5 W 1 4 % K oo e T ] o} 47} 42041

(5-[[3-fluoro—4-(2-guanidinoethoxycarbonylamino)pheny!]sul fonylamino]thiazole-4-carboxylic acid);
[(-Fob el sl W) A W0} e Bl o -4 7 A 4

(5-[(4-guanidinophenyl)sul fonylamino]thiazole-4-carboxylic acid);

o 5-[[4-[2-(2-7}En}toln| = 8| =ebA| .o )-2-S o’ |-3-FF e 2-dd Jd T d ot ] ElopE-4-7F5 240
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[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

SEE46 10-2790878
(5-[[4-[2-(2-carbamimidoylhydrazino)-2-oxo—ethyl ]-3-f luoro-phenyl Jsul fonylamino] thiazole-4-carboxylic
acid);
o 5-[[3-22ZA4-[(2-Folt oA d ) ol ol d [ Zd of v 1 | B o}E-4-7h 54 4k
(5-[[3-chloro-4-[(2-guanidinoacetyl)aminolphenyl ]Jsulfonylamino]thiazole-4-carboxylic acid);
o 5-[[4-[(2-TFofT] oA &) ofm| i | -3-w| ZA] -] D | S o} w] e | E] o} F-4- 7} 5 4k
(5-[[4-[(2-guanidinoacetyl)amino]-3-methoxy-pheny! ]sulfonylamino]thiazole-4-carboxylic acid);
o 5-[[4-[[2-(2-7t=rfolm = 8| =efA| i ) op A | [ ofv] 1= |-3-2-F Q. = -3 d [ dohr| i | EJo}E-4-7}540 5k

(5-[[4-[[2-(2-carbamimidoylhydrazino)acetyl Jamino]-3-f luoro—pheny! ]sul fonylamino] thiazole-4-

carboxylic acid);
o - [[4-[[(2E)-2-(FtE2Rto|n mdd| =gl ) ol E Joln| = |-3-FF e 2-Hd ]| MA¥xdolu]z]|Eo}&E-4-7}52
)‘\l

(5-[[4-[[(2E)-2-(carbamimidoylhydrazono)acetyl ]amino]-3-f luoro-phenyl ] sulfonylamino]thiazole-4-

carboxylic acid);
o O [[4-[[2-(4,5-T}o]sto]| =R ~-1H-o|n|t}E-2-Lolr| ) of & Jolr] 1= ]-3 5-Tho| EF 2 2-Fd ] AH¥xdo}n]
= ]ElopE-4-F} 522k

(5-[[4-[[2-(4,5-dihydro-1H-imidazol-2-ylamino)acetyl Jamino]-3,5-di f luoro-pheny! ]
sulfonylamino]thiazole-4-carboxylic acid);

o 5-[[6-[ (2ot v smopAlE) ofr] 1 | 9 2] Th 3 -3- | 32 d o} | 1 | Bl o} F-4-7F 52 4F
(5-[[6-[(2-guanidinoacetyl)amino]pyridazin-3-yl]sulfonylaminolthiazole-4-carboxylic acid);

o 5-[[4-[(2-o}n] s=-2-o] | e-of &) Zhup R ohw] 4 |-3-F 7 @ 2w d |"d Edopw] 1] EJo}E-4-7H5 24k
(5-[[4-[(2-amino—-2-imino—ethyl)carbamoylamino]-3-f luoro—phenyl ]sul fonylamino] thiazole—4-carboxylic
acid);

e 5-[[3,5-to] &EF & 2 —4-(Foty v 7t Aot 1) 3 d | T d opr] 1 | ] o} -4- 75 A 4k
(5-[[3,5-difluoro-4-(guanidinocarbamoylamino)phenyl]sulfonylamino]thiazole-4-carboxylic acid);

o 5-[[4-[(3-o}r| =-3-o| M| 1T 2 ab -l ) ohm| 1z | -3, 5-T}o| Z2F @ 2-d d [ Ed o .| HlopE-4-7H5 44t
(5-[[4-[(3-amino—-3-imino—propanoy!l)amino]-3,5-dif luoro—pheny! ]sul fonylamino] thiazole—-4-carboxylic
acid);

o 5-[[4-[[3-(Ttelmd ot i )-3-0] | - R 3h - Joh] 4 | -3-FF 0 2-7d | A dolr| ] ElobE-4-7H5 44t

(5-[[4-[[3-(dimethylamino)-3-imino-propanoyl]amino]-3-f luoro—pheny!] sulfonylaminolthiazole-4-

carboxylic acid);

0 i [[3-ZEF 2 2-4-[(2-FolH =& AlopA & ) o} .= o [ A 32 d o] - JE o} F-4-7} 5 A 4t
(5-[[3-fluoro-4-[ (2-guanidinooxyacetyl)amino]phenyl ]sulfonylamino]thiazole-4-carboxylic acid);

0 o [[3-EF o2 -4-[[3-om =-3-(HEolv| ) R 3t Jojw| = o d A 3 d o | Elo}E&-4-7} 524k

(5-[[3-fluoro-4-[[3-imino-3-(methylamino)propanoyl Jamino]pheny!]sul fonylamino] thiazole-4-carboxylic
acid);

o 5-[[4-[3-(4 5-tholSo] E - l-o]mthE-2-9) R b o e ]-3-EF 0 2-5d] AL ol ]Elo} 5
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[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

S550dl 10-2790878

4-7H2

(5-[[4-[3-(4,5-dihydro-1H-imidazol-2-yl )propanoylamino]-3-f luoro-phenyl ] sulfonylamino]thiazole-4-
carboxylic acid);

o S-[[2-[(2-FolU ] oM & ) o} u]| i [ E] o} -5~ | A . d o} 1| = | E] o} Z -4~ T A Ak
(5-[[2-[(2-guanidinoacetyl)amino]thiazol-5-yl]sulfonylamino]thiazole-4-carboxylic acid);

o S [[4-[[2-[(N-Alo}r=7tE2Rtolm] e ) ot iz JobA | Jojv] . | -3-5F Q. -9 d | AFdotv] = ]¥olE-4-7}54
A

1l

(5-[[4-[[2-[ (N-cyanocarbamimidoy! )aminoJacetyl ]amino]-3-f luoro-phenyl ] sulfonylamino]thiazole-4-
carboxylic acid);

o 5-[[3-Z 579 24 (POl o] vl el obv] ) s 14 o] e | E] o} 4713 214
(5-[[3-fluoro-4-(guanidinocarbamoylamino)phenyl Jsulfonylamino]thiazole-4-carboxylic acid);

5-[[3-FF e 2A4-[[2-(REZH-4-Ft2 8o doln ) ol E Jolm = o d | Axdoln| - ]EolE-4-712
P

] X

1l

e

(5-[[3-fluoro—4-[[2-(morphol ine-4-carboximidoylamino)acetyl ]Jamino]phenyl ] sulfonylamino]thiazole-4-
carboxylic acid);

o 5-[[4-[(3-otn| =30l e-2-WE -Z 2 v} )ojr| e | -3-ZF Q. 2 -9 d | dxdopr| Bl opE-4-7}54 4%

(5-[[4-[(3-amino—-3-imino-2-methyl-propanoy!l )amino]-3-f luoro-phenyl ] sulfonylamino]thiazole-4-
carboxylic acid);
5-[[4-[[2-(4, 5-TFo] ool = 2 10| v] e} -2-2 b Al o] e ] 3~ 25 0 2-sfl W] AT 0w e ¥l o} & 47}

2%

e

(5-[[4-[[2-(4,5-dihydro-1H-imidazol-2-y1)acetyl Jamino]-3-f luoro-phenyl ] sulfonylamino]thiazole-4-
carboxylic acid);

o o-[[4-(FFEH o) H| = U7t dofn| 1) -3-F F QL 2 -F d | E J o} e | Bl o} F-4-FHT A 4
(5-[[4-(carbamimidoylcarbamoylamino)-3-f luoro—phenyl Jsul fonylamino]thiazole-4-carboxylic acid);

o o-[[4-[[(2R)-2-FolH x5t e Jolu] = [ Hd [ Ed ofu] i [ E] o} -4-F} 5 A 4T
(5-[[4-[[(2R)-2-guanidinopropanoy! Jamino]phenyl Jsulfonylamino]thiazole—-4-carboxylic acid);

o 5-[[3,5-tho] &EF 0 2-4-[(2-Tol v rmopAl e ) opm] e o d | E d ofw] i [ B o} F-4-7H5 A 4k
(5-[[3,5-difluoro-4-[(2-guanidinoacetyl)amino]phenyl]sulfonylamino]thiazole-4-carboxylic acid);

o o-[[4-[(4-o}H] e-4-o] ] =R Eb e ) ofu] .= [-3-F 7 Q. 2 -Hd [ d Ed ofu| . [ B o} Z-4-7} 5 A 4T
(5-[[4-[(4-amino-4-imino—butanoyl)amino]-3-f luoro—phenyl Jsul fonylamino]thiazole-4-carboxylic acid);

o 5-[[4-[[2-(4,5-tfe]gtol =& -1H-o v th&-2-Holr| i) of Al d Jo}H| = -2, 5-T}o] EF . 2-Fd ] A do}n|
e JE o 4-7 5 2121

(5-[[4-[[2-(4,5-dihydro-1H-imidazol-2-ylamino)acetyl Jamino]-2,5-di f luoro—pheny! |
sulfonylamino]thiazole-4-carboxylic acid);

o 5-[[2,5-Tho] &EF 2 2-4-[(2- oyt mopA”)obn e ]9 d | d s o} ] i | B O} £ 471540 3

(5-[[2,5-difluoro—4-[(2-guanidinoacety!l)amino]phenyl Jsulfonylamino]thiazole-4-carboxylic acid);
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[0210]

[0211]
[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

SEE46 10-2790878

o 5 [[3-EF e Z-4-[[2-[(N-rE7}=r ol v =l )obm| e JobAE Jobm| s | 3 d | A 2 d o] i | B opF—4-TH5 A 4T
(5-[[3-fluoro—-4-[[2-[ (N-methylcarbamimidoyl )amino]acetyl ]amino]phenyl ]

sulfonylamino]thiazole-4-carboxylic acid);
o 5-[[3-EF 2 =-4-[[2-(2-ov] oW tkF e d-1-) obAl e [ o] . | o d [ o ] ElopE-4-7H 4t
(5-[[3-fluoro—4-[[2-(2-iminoimidazolidin-1-yl)acetyl ]aminolphenyl Jsul fonylamino] thiazole-4-carboxylic
acid);
o 5-[[4-[[2-[7r=yolm| e (HE ) opw| . Job A | Jobm| .= | -3-2F e =-9d | AEdolr] e ]E|ob&-4-7H5 A4k

(5-[[4-[[2-[carbamimidoyl(methyl)amino]acety! ]amino]-3-f luoro-pheny]l | sulfonylamino]thiazole-4-
carboxylic acid);

o 5-[[4-[[2-[[N-(2-0}v] 2ol &) 7h bl w] i) Jofv] e oA &l Jo}v] 2 -3- B -2, -3 | A W ofv] ] ] o} -

75

(5-[[4-[[2-[[N-(2-aminoethyl)carbamimidoyl lamino]acetyllamino]-3-f luoro-phenyl]
sulfonylamino]thiazole-4-carboxylic acid);

o 5-[[6-FF 2 &-6-[(2-Folt| oA’ ofm] i |-3-7] 2] d ["d  d o}w| i | ] o} F-4-7F5 4k

(5-[[5-fluoro—6-[ (2-guanidinoacetyl)amino]-3-pyridyl]sulfonylaminolthiazole-4-carboxylic acid);

0 5-[[3-EF L 2-4-(3-Tol T2t dotr] ) A d |d Ed o) 1 | B opE-4-7H 5 A 4k

(5-[[3-fluoro-4-(3-guanidinopropanoylamino)phenyl Jsulfonylamino]thiazole-4-carboxylic acid);

o o-[[4-[(3-oP e-3-o| - 2 it e ) ol 1 | -3-EF . 2 -9 d | A o} v] 1 | E] o} Z-4-7} 5 2 4

(5-[[4~[(3-amino—-3-imino-propanoyl)amino]-3-f luoro-phenyl ]sul fonylamino]thiazole-4-carboxylic acid);

e 5-[[3,5-tho] &F 2 & -4-(Frop t] . 7put L opm] 1o ) i d [ /d . d ofw| - | E] o} F-4-7H5 A 4k

(5-[13,5~-difluoro-4-(guanidinocarbamoylamino)phenyl ]sulfonylamino]thiazole-4-carboxylic acid);

o 5-[[3-ZFF 2 m-4-[(2-FotH | oA’ ofm] e |9 | A 2 ok e J B o} £ —4- 75 A A4F

(5-[[3-fluoro—4-[(2-guanidinoacetyl)amino]phenyl ]sulfonylaminolthiazole-4-carboxylic acid); %
5-[[4-[(2-Frott] rmobad ) obm] e o d [/d E d ofw| - | ] o} F-4-7H A 4k

(5-[[4-[(2-guanidinoacetyl)amino]phenylJsulfonylamino]thiazole-4-carboxylic acid);

o S WIRIAE Folr| -1, 3-E] o} £ -4-F} 5 A4t

(5-benzenesul fonamido—1,3-thiazole-4-carboxylic acid);

o {3, 5-tel S22 d)vd | Eotn| = }-1, 3-F| opF-4-7H5 4k

(5-{[(3,5-dichlorophenyl)methyl Jsul fonamido}-1,3-thiazole-4-carboxylic acid);

e 5- (2,4, 6-EWE | d M FEolu| =) E]o}F-4-7 A4t

(5-(2,4,6-trimethylphenylsul fonamido)thiazole-4-carboxylic acid);

o S-{[3-(EgEF e 2vd) s d | dEov] ;2 }-1, 3-F| o}F—-4-TH5 A4t

(5-{[3-(trifluoromethyl)phenyl]sulfonamido}-1,3-thiazole-4-carboxylic acid);
o o (T WY M Eoln| L) E]o}F—4-FH A 4t
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[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

oin

(5-(phenylmethylsul fonamido)thiazole-4-carboxylic acid);

o 5-(3-HFA T A Eo}n| I ) ¥l o} F-4-7H A 4t

(5-(3-methoxyphenylsul fonamido)thiazole-4-carboxylic acid);

o 5~ (23] ol &4 o} v] 1) Bl o} - 4-7} 52 2t
(5-(2-phenylethylsulfonamido)thiazole-4-carboxylic acid);

o 5-(E 2.41-2-4 Fo}n] ) Bl o} E-4-71 24 341
(5-(thiophene-2-sulfonamido)thiazole-4-carboxylic acid);

o 5-(4,5-Tho| FRZE] @ Hl-2- 4 Fopr| o) B opE—4-7F5 A 4k
(5-(4,5-dichlorothiophene-2-sul fonamido)thiazole-4-carboxylic acid);

o 5-(2,5-T10] 22 2 E] & 13-4 Eolu] 5 ) El o} F-4-7H3 A
(5-(2,5-dichlorothiophene-3-sulfonamido)thiazole-4-carboxylic acid);

0 s-(C-(EFEF =) dd A Eolv| =) E|o}F-4-7 A4t
(5-(2-(trifluoromethyl)phenylsulfonamido)thiazole-4-carboxylic acid);

o s-(U-(ETEF =) ddd Eolv| %) E|o}F-4-7 A4t
(5-(4-(trifluoromethyl)phenylsulfonamido)thiazole-4-carboxylic acid);

0 b-(2-ER R 5 (EYEF o2 Y) A d A Eo %) E|o}E-4-7H A4t
(5-(2-chloro-5-(trifluoromethyl)phenylsul fonamido)thiazole-4-carboxylic acid);
0 5-(3,5-H~(EFEF o2 e dd Eon| L) E]o}F-4-FH A 4t
(5-(3,5-bis(trifluoromethyl)phenylsulfonamido)thiazole-4-carboxylic acid);
o s-({[2-(EgEFozve) s d | M} Zoln| 12 )-1,3-F| o} F-4-7F 5 4T
(5-({[2-(trifluoromethyl)phenyl Imethyl}sulfonamido)-1,3-thiazole-4-carboxylic acid);
o o-{[CC-ME D) m e |- Eol E}-1,3-E| o} & -4-7}F A4t
(5-{[(2-methylphenyl)methyl]sul fonamido}-1,3-thiazole-4-carboxylic acid);
o o-((2-Ho| ERZHAY )W Eoln| &) E]o}E-4-7} 524k
(5-((2-nitrophenyl)methylsul fonamido)thiazole-4-carboxylic acid);

o S-{[(2-B 2R )ME | dEotv| 2} -1, 3-F| opE-4-7} 54t
(5-{[(2-bromophenyl)methyl]sulfonamido}-1,3-thiazole-4-carboxylic acid);
o 5-(5-2 2 2E] 2 -2l Fo} o] ) Bl o} 47} 5212k
(5-(5-chlorothiophene-2-sul fonamido)thiazole-4-carboxylic acid);

o 5-(5-¥dE L d-2- A Fobn] =) Bl opF-4-7h 5 A4t
(5-(5-phenylthiophene-2-sulfonamido)thiazole-4-carboxylic acid);

o 5-(E] 99134 Eolv] & ) ¥l o} &-4-71 3 214k

(5-(thiophene-3-sulfonamido)thiazole-4-carboxylic acid);
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[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

oin
1]
Jm
el

o 5-(2,5-TFo] v HE] @ #-3-4 Folw] &) E] o} F-4-7H5 2 4k
(5-(2,5-dimethylthiophene-3-sulfonamido)thiazole-4-carboxylic acid);
o 5-([1,1'-nfolad |-2-%/d FEolm| i) Bl o} F—4- 752 4)
(5-([1,1'-biphenyl]-2-ylsulfonamido)thiazole-4-carboxylic acid);

o 5-((2-ofn s d ) v &l Eoln| o ) Bl o} £—4-7}H 5 A 4k
(5-((2-aminophenyl )methylsul fonamido)thiazole-4-carboxylic acid);

o 5-((2-oMA| Eotm] ad ) m g Fofw| &) Bl o} F-4-7F5 4k
(5-((2-acetamidopheny! )methylsulfonamido)thiazole-4-carboxylic acid);
o 5-((2-W=opw| s d ) w| &l Eoln| o ) Bl o} £—4-7H A4k
(5-((2-benzamidopheny! )methylsulfonamido)thiazole-4-carboxylic acid);
o (B)-5-((2-2=HHud)md A Folvw] &) E o} F-4-7F5 4k

((E)-5-((2-styrylphenyl)methylsulfonamido)thiazole-4-carboxylic acid);

o (B)-5-((2-(3-(Tre]mobn] i )-3-8 2 32 2 3 -1-¢ll-1- ) ol ) v D A E o] &2 ) B o} F 47415 2 2k

10-2790878

((E)-5-((2-(3-(dimethylamino)-3-oxoprop-1-en-1-y1)pheny! )methylsul fonamido)thiazole-4-carboxylic

acid);

e 5-([1,1'-vlolHd |-2-d W& Eo}n| ) E] o} Z-4-F} 5 A 4t
(5-([1,1'-biphenyl]-2-ylmethylsulfonamido)thiazole-4-carboxylic acid);

o i ((2-(EZEF L2 EA) Y ) v e Eolv| =) E] o} FH—4-F 52 Ak
(5-((2-(trifluoromethoxy)phenyl)methylsulfonamido)thiazole-4-carboxylic acid);

0 - ((3-(EgEF e =vd)ud)vdAd Foln| ) E] o} Z—4-FH- A Ak
(5-((3-(trifluoromethyl)phenyl)methylsulfonamido)thiazole-4-carboxylic acid);

o i ((3-EEZRII)He M Eolu| &) E]o}ZH-4-FH5 At

(5-((3-bromophenyl )methylsul fonamido)thiazole-4-carboxylic acid);

o - ((3-Alolmd) e Eolu| ) E] o} Z-4-TFH5- A b

(5-((3-cyanopheny!l )methylsul fonamido)thiazole-4-carboxylic acid);

o i ((2-FZZ¥d) e Eolu| &) E] o} Z-4-FH5 A At

(5-((2-chlorophenyl)methylsul fonamido)thiazole-4-carboxylic acid);

o 5-(4-HolER FJ M Eoln] ) E] o} Z—4-F}H 5 A 4k

(5-(4-nitrophenylsulfonamido)thiazole-4-carboxylic acid);

o 5-({5-[5-(EF| E2 0 R &)-1,2-5A 5 -3-2 JE] @ #-2-%) } 41 Eo}v] 5)-1, 3-E] o} H—4-7H 2121

(5-({5-[5-(trifluoromethyl)-1,2-oxazol-3-yl]thiophen-2-yl}sulfonamido)-1,3-thiazole-4-carboxylic

acid);

o 5-(1-H12E] @ -2 Fon] £)-1,3-F| o} F-4-7} 2 4k
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[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

oin
1]
Jm

el

(5-(1-benzothiophene-2-sulfonamido)-1,3-thiazole-4-carboxylic acid);

~[(5-vEE e l-2-) HEolr| = ]-1,3-F] o} & -4-7}54 4k

(5-[(5-methylthiophen—-2-y1)sulfonamido]-1,3-thiazole-4-carboxylic acid);

5-[(5-BE2EE L H-2-) A& -1, 3-F|opE-4-7H5 4t
(5-[(5-bromothiophen-2-yl)sulfonamido]-1,3-thiazole-4-carboxylic acid);
o 5-(1-HIZE 2 -3~ Fobn] &)1, 3-F o}F -7} 4k
(5-(1-benzothiophene-3-sulfonamido)-1,3-thiazole-4-carboxylic acid);
o 5 [(4-H RN -2 5-tjo] TR RE @ #-3-U)H Fopw] = ]-1,3-F o} Z-4-7H5 A4t
(5-[(4~bromo-2,5-dichlorothiophen-3-yl)sulfonamido]-1,3-thiazole-4-carboxylic acid);
o S-({[(2-F=2d ) |4 poln|in)-1, 3-F| o} Z-4-7H A4k
(5-({[(2-chlorophenyl)methyl Jsul famoyl }amino)-1,3-thiazole-4-carboxylic acid);

o - [({[3-(Eg&Feze) sl d Jud P op i el)opn| i ] -1, 3-F] o}Z-4-7H5 22k

(5-[({[3-(trifluoromethyl)phenylImethyl }sulfamoyl)amino]-1,3-thiazole-4-carboxylic acid);

o 5-[(3-EEEE e H-2-)dEom B -1, 3-F|opE-4-7H5 A4t
(5-[(3-bromothiophen-2-yl)sulfonamido]-1,3-thiazole-4-carboxylic acid);

o o-{[(2-ofol 2 o) W& | Eol]| & }-1, 3-E] o} F-4-FHE 24k
(5-{[(2-iodophenyl )methyl Jsulfonamido}-1,3-thiazole-4-carboxylic acid);

o - {[4-Hd-5-(ET|EF 2 E)E| 2 9-3- | A Folm]| = }-1, 3-E] o} Z-4-F} 5 A 4t

(5-{[4-phenyl-5-(trifluoromethyl)thiophen-3-yl]sulfonamido}-1,3-thiazole-4-carboxylic acid);

o 5-{[(2,3-telF 22 d ) d | dEotr| = }-1,3-Fl op&-4-7}54 4k

(5-{[(2,3-dichlorophenyl )methyl]sul fonamido}-1,3-thiazole-4-carboxylic acid);
o -1[(3,4-Tol S22 d )& | d Folu| & }-1,3-E] o} F—4-F}5- 24k

(5-{[(3,4-dichlorophenyl)methyl]sul fonamido}-1,3-thiazole-4-carboxylic acid);

o 5117 A FEolu] Eog-w -1, 3-E] b E-4-7H 5 A 4
(5-benzylsulfonamido-2-methyl-1,3-thiazole-4-carboxylic acid);

o 2-H9-5- (7 ¥ -8- 4 Fopv] 1 )-1,3-F o} F-4-7H 5 24
(2-methyl-5-(quinoline-8-sulfonamido)-1,3~-thiazole-4-carboxylic acid);

o o WIRIAE For| =-2-H € -1 3-E]o}F-4-F} A4k

(5-benzenesul fonamido-2-methyl-1,3-thiazole-4-carboxylic acid);

o 5—{[(3,5-tfe] E R m o d ) vl g |d Fopn| &= }-2-m e -1, 3-F] o} F—4-7} 5 A 4t
(5-{[(3,5-dichlorophenyl )methy! ]sul fonamido}-2-methyl-1,3-thiazole-4-carboxylic acid);

5-[(2-F 225 W) A E kv i |-2-9 91, 3-E] o} F—4-7H 2 22t

(5-[(2-chlorophenyl)sulfonamido]-2-methyl-1,3-thiazole-4-carboxylic acid);
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[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

oin

o 2-"E-5-[(2,4,6-Ed| v d)dEon| = ]-1,3-E| o} E-4-7} 52 4F
(2-methyl-5-[(2,4,6-trimethylphenyl)sulfonamido]-1,3-thiazole-4-carboxylic acid);

5-[(2,5-Tho| 222 E] -3~ ) Folr| = ]-2-H & -1, 3-E] o} Z-4-F} 5 A b

(5-[(2,5-dichlorothiophen-3-yl)sulfonamido]-2-methyl-1,3-thiazole-4-carboxylic acid);

o S-{[(2-BERId )L | Eo}r = }-2-v € -1, 3-F] o} Z-4-7}5dt
(5-{[(2-bromophenyl)methyl]sul fonamido}-2-methyl-1,3-thiazole-4-carboxylic acid);
o oAl Fobn] i -2- I -1, 3-E] o} F-4-7H 5 4T

(5-benzenesul fonamido—2-phenyl-1,3-thiazole-4-carboxylic acid);

o 5 HAIAE Fopw] 2o -1, 3-F o} £ ~4-TH5 A 4k

(5-benzenesul fonamido-2-ethyl-1,3-thiazole-4-carboxylic acid);

o o-[(1-Fdel &) FEoln = ]-1,3-E] o} F-4-7HE A4k

(5-[(1-phenylethyl)sul fonamido]-1,3-thiazole-4-carboxylic acid);

o i-{[6-(EgEF 2 amd) v e|d-3-U | Eopr| = }-1,3-F o} F-4-7} 5241
(5-{[6-(trifluoromethyl)pyridin-3-yl]sulfonamido}-1,3-thiazole-4-carboxylic acid);
o 5-[(2-F 5 Ao ’) A FEobm| 52 | -1, 3-F| o} F-4-7H5 A4k

(5-[(2-phenoxyethyl)sulfonamido]-1,3-thiazole-4-carboxylic acid);

Jm

Qb
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DS

o -1[2-(1,3-t}0] & A4-2,3-t}o]slo] =2 -1l-0] Al E-2-d ) ol & | A E o} u| = }-1, 3-F] o} F-4-TH5- A Ak

(5-{[2-(1,3-dioxo-2,3-dihydro-1H-isoindol-2-y1)ethyl ]sulfonamido}-1,3-thiazole-4-carboxylic acid);

o 5-{[2-(2-2 =23 d) ol & | Eotm 2 }-1, 3-F] o} F-4-7}5 24k

(5-{[2-(2-chlorophenyl)ethyl ]sulfonamido}-1,3-thiazole-4-carboxylic acid);

DS

o -({1-[5-(Eg)ZF e =re) v gl d-2-9 |-1H-] 2} F-4-Y }Ad Fo}m| 12 )-1, 3-E| o} —4-F} = A AF

(5-({1-[5-(trifluoromethyl)pyridin-2-yl]-1H-pyrazol-4-yl}sulfonamido)-1,3-thiazole-4-carboxylic acid);

5-[(2-2 225 W) M Eobr £]-1,3-E] o} S-4-7H5 241

(5-[(2-chlorophenyl)sulfonamido]-1,3-thiazole-4-carboxylic acid);

o o (I H-3-H F ol E)-1,3-E|o}F~4-FH5 A 4t
(5-(pyridine-3-sulfonamido)-1,3-thiazole-4-carboxylic acid);

~[(2,6-tho] F 2 230 A Eo}v] 2 ]-1, 3-8 o} E-4-7h 2 A4

(5-[(2,6-dichlorophenyl)sulfonamido]-1,3-thiazole-4-carboxylic acid);

o 5-(AFo| 22 A ©) M E o] -1, 3-E| o} F-4-7} 2 A 4L

(5-(cyclohexylmethyl)sulfonamido-1,3-thiazole-4-carboxylic acid);

5-[(4-vE -3, 4-t}o]sto]| =2 -20-1,4-H 25 AR -7-) A Zolr| i ]-1, 3-F] o} & -4-7}5d 4k

(5-[(4-methy1-3,4-dihydro-2H-1,4-benzoxazin-7-yl)sulfonamido]-1,3-thiazole-4-carboxylic acid);
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[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

oin

5-[(1-¥ld X2 9)dFolm| = ]-1,3-E] o} & -4-F} 5 A4t
(5-[(1-phenylpropyl)sulfonamido]-1,3-thiazole-4-carboxylic acid);

o 5—{[2-(4-mEA F ) ol & | 2 o}m] X2 } -1, 3-F] o} F-4-7F 5 A4k

(5-{[2-(4-methoxyphenyl )ethyl]sulfonamido}-1,3-thiazole-4-carboxylic acid);

o -({2-[3-(Eg|ZF e zva)dd o g} Eolu T )-1,3-E| o} Z—-4-F} 52 AL

(5-({2-[3-(trifluoromethyl)phenyl Jethyl }sulfonamido)-1,3-thiazole-4-carboxylic acid);

o S-{[2-(4-ZE =)ol E | Eolr] 2 }-1,3-F] o} F 47545
(5-{[2-(4-chlorophenyl)ethy!l ]sulfonamido}-1,3-thiazole-4-carboxylic acid);
o S-[(FF P D-1-d ¥ d) o} = ]-1, 3-F o} F—4-7H A 4t
(5-[(piperidine-1-sulfonyl)amino]-1,3-thiazole-4-carboxylic acid);

o 5-[ (T ut ) o ] -1, 3-F] o} F-4-7F5 4k

(5-[ (phenylsul famoyl)amino]-1,3-thiazole-4-carboxylic acid);

o S—{[WE (MY Jopw] i }-1, 3-F ofF-4-7H5 A 4t

(5-{[benzyl (methyl)sulfamoy! Jamino}-1,3-thiazole-4-carboxylic acid);

o 5-[ (4ot Eotm] s d ) d Fofw| i | -1, 3-F] o} F-4-7F5 4k
(5-[(4-acetamidopheny! )sulfonamido]-1,3-thiazole-4-carboxylic acid);

o 5-[(2-H|EA] ) Eobm| i | -1, 3-F| o} F-4-7H5 A4k
(5-[(2-methoxyphenyl)sul fonamido]-1,3-thiazole-4-carboxylic acid);

0 5-(1,2,3 4-H Egtsto| =2 b2 ghall-1-4 Fojw] It )-1, 3-E| o} F-4-7H 5 2 4t
(5-(1,2,3,4-tetrahydronaphthalene-1-sul fonamido)-1,3-thiazole-4-carboxylic acid);
o 5-[(5-mlE-1-3d-1H-9] e}F-4- ) A Foln| I -1, 3-F| o} Z-4-7H A 4F

(5-[(5-methyl-1-phenyl-1H-pyrazol-4-yl)sulfonamido]-1,3-thiazole-4-carboxylic acid);
o S-(Ao|ER X2 duE ) Eolr| -1, 3-E| o} F-4-F} A At
(5-(cyclopropylmethyl)sulfonamido-1,3-thiazole-4-carboxylic acid);

o S-{[(2-HEA T )H & | d Foln| = }-1,3-E] o} F—4-F}- 52 4k

(5-{[(2-methoxyphenyl)methyl Jsulfonamido}-1,3-thiazole-4-carboxylic acid);

o 5—{[2-(2-H|EA # D) o & | A Eo}m] X2 }-1, 3-F] o} F-4-7F 52 4k

(5-{[2-(2-methoxyphenyl)ethyl ]sul fonamido}-1,3-thiazole—-4-carboxylic acid);

o 5—{[2-(3-HEA # ) ol & | A Eohm] X2 }-1, 3-F] o} F-4-7F 5 4F

(5-{[2-(3-methoxyphenyl)ethyl ]sul fonamido}-1,3-thiazole-4-carboxylic acid);

o i-1[2-(3-ZZ=2H )& | dEo}r| = }-1,3-F| o} Z-4-FH5 A4t

(5-{[2-(3-chlorophenyl)ethyl Jsulfonamido}-1,3-thiazole-4-carboxylic acid);

_31_

Jm

Ql

10-2790878



[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

on
Ju
Jin
Qi

10-2790878
S-[(2-metd s d ol ) A Eobr] ] -1, 3-F| o}E-4-7}5 At

(5-[(2-methanesul fonylpheny!)sulfonamido]-1,3-thiazole-4-carboxylic acid);

o S—{[ME (FId) g Jopw] . }-1, 3-F o} F-4-7H A 4t

(5-{[methy! (phenyl)sulfamoy! Jamino}-1,3-thiazole-4-carboxylic acid);

o S {[4-(REFHU-4-Y)Hd | dEo}n| = }-1,3-F] o} F-4- T 524k

(5-{[4-(morpholin-4-yl)phenyl]sul fonamido}-1,3-thiazole-4-carboxylic acid);
5-[(4-Afotsd ) FEoln| 2 ]-1, 3-F| o} Z-4-7H A4k

(5-[ (4-cyanophenyl)sul fonamido]-1,3-thiazole-4-carboxylic acid);

o 5- (¥ -2-HEolm i)-1,3-F] o} F-4-7H5 4T

(5-(pyridine-2-sulfonamido)-1,3-thiazole-4-carboxylic acid);

o o-[(1-WE-1H-o]v|t}&E-2-¢ ) A E ol = ]-1, 3-E] o} Z~4-FH5 A 4F

(5-[(1-methyl-1H-imidazol-2-y1)sulfonamido]-1,3-thiazole—-4-carboxylic acid);

o o-[(6-HMIEAI T I-3-U) A Eot E]-1,3-E| o} F-4-F} A4t

(5-[(6-methoxypyridin—-3-yl)sulfonamido]-1,3-thiazole-4-carboxylic acid);

o 5-{[4-(1H-¥] 2}E-1-9) sl d | Eobn| e -1, 3-F| o} F-4-7H5 A4k

(5-{[4-(1H-pyrazol-1-yl)phenyl Isulfonamido}-1,3-thiazole-4-carboxylic acid);

o o-[(1-olE-5-H e -1H-T] 2} &-4-Y ) A Fojn| = |-1,3-E] o} Z—-4-7} 524

(5-[(1-ethyl-5-methyl-1H-pyrazol-4-yl)sulfonamido]-1,3-thiazole-4-carboxylic acid);

o b {[C-EFERAI)ME | Eon E}-2-(EEF 22 Y )-1,3-Eo}&-4-7} 544

(5-{[(2-chlorophenyl)methyl ]sulfonamido}-2-(trifluoromethyl)-1,3-thiazole-4-carboxylic acid);

o -{[(2-Alo}wd ) H| & | Folm| = }-1, 3-E] o} F—4-F}- 52 4k

(5-{[(2-cyanophenyl )methyl ]sul fonamido}-1,3-thiazole-4-carboxylic acid);
5-[(1-HE-1H-9] 2} &-3-4 ) F ol = ]-1,3-E] o} & -4-F} 5 A 4t

(5-[(1-methyl-1H-pyrazol-3-yl)sulfonamido]-1,3-thiazole-4-carboxylic acid);
5-[(1-HE-1H-9] 2} &-5-d ) A F ol = ]-1,3-E] o} Z-4-F} 5 A 4t

(5-[(1-methyl-1H-pyrazol-5-yl)sulfonamido]-1,3-thiazole-4-carboxylic acid);

o Oo-({1-[(MAZA) 7R |9 H 2| W -4~ } A Foln| =) -1, 3-E] o} Z—4- T} A A

(5-({1-[(benzyloxy)carbonyl ]piperidin-4-yl }sul fonamido)-1,3-thiazole-4-carboxylic acid);

5-[(3-Hld =) Eotn| = ]-1,3-E] o} & -4-F} 5 A4t
(5-[(3-phenylpropyl)sulfonamido]-1,3-thiazole-4-carboxylic acid);
o o-{[(2-F2=2Hd)vd ]| Foln 2 }-2-HE -1, 3-F| o} F 4T} 4k

(5-{[(2-chlorophenyl )methyl]sul fonamido}-2-methyl-1,3-thiazole-4-carboxylic acid);
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[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

oin

o 5-(2,3-Tho]gho] = 2 1H-<) ¥~ 1- A E o} )-1,3-E] o} 47152 4

(5-(2,3~-dihydro-1H-indene-1-sul fonamido)-1,3-thiazole-4-carboxylic acid);

o 5-{[4-(1-ME-1H-9] ek&-5-) sl d | Fofv] 2 -1, 3-E| ofF—-4-TH5 A4t

(5-{[4-(1-methyl-1H-pyrazol-5-y1)pheny! ]sul fonamido}-1,3-thiazole-4-carboxylic acid);

e 5-{[2-(1,2,3 4-HEg}lo| =25 -1-L) o & | FEo}u] = }-1, 3-E] o} F—4-F} 22 4F

(5-{[2-(1,2,3,4-tetrahydroquinolin-1-yl)ethyl Jsulfonamido}-1,3-thiazole-4-carboxylic acid);

o o-{[2-(N-F dopa| Eofm| i) ol & ] A Fopm| 12 }-1, 3-F] o} F-4-7} 52 41

(5-{[2-(N-phenylacetamido)ethyl]sul fonamido}-1,3-thiazole-4-carboxylic acid);

0 i {[4-(3-ZAaR2EU-4-d) v d | dEo}u| = }-1,3-F| o} F-4-FH5 A2k

(5-{[4-(3-oxomorpholin-4-yl)pheny! Jsulfonamido}-1,3-thiazole-4-carboxylic acid);

o 5-{[4-(2-8 21, 3-8 AE 2 W1-3-20) ol 4 o)) 52 )1, 3] o} -4-7} 2 2 41

(5-{[4~-(2-0x0-1,3-0oxazolidin-3-yl)phenyl Jsul fonamido}-1,3-thiazole-4-carboxylic acid);

o 5-[(1,2-Tho] W El-1H- 0] m] T} ~4-%1 ) Al Eo}w] 51, 3-E] o} 47} 521 41

(5-[(1,2-dimethyl-1H-imidazol-4~-yl)sulfonamido]-1,3-thiazole-4-carboxylic acid);

o 5-[(S21-4- ] &) M Eohv] 1 ]-1,3-E] o} -7} 221 3

(5-[(oxan-4-ylmethyl)sul fonamido]-1,3-thiazole-4-carboxylic acid);

o S-[({1-[(AA A 7R |9 s 2] D -4-< ol E) A Eopw] 1= -1, 3-E| o} F—4-7H5 A4t

Jm

Qb

10-2790878

(5-[({1-[(benzyloxy)carbonyl ]piperidin-4-yl }Jmethyl)sul fonamido]-1,3-thiazole-4-carboxylic acid);

o 5-{[4-(2-% 43 B 2] 9-1-9) 9D | Fo}v 2 }-1,3-E| o} F-4-7} 2 24t

(5-{[4-(2-oxopyrrolidin-1-yl)phenyl ]sul fonamido}-1,3-thiazole-4-carboxylic acid);

DS

o i-({1-[6-(Eg|ZF o =re) v g d-3-2 |-1H-] 2} F-4-Y }Ad Fo}m| 12 )-1, 3-E| o} F—4-F} = Ab

(5-({1-[6-(trifluoromethyl)pyridin-3-yl]-1H-pyrazol-4-yl}sulfonamido)-1,3-thiazole-4-carboxylic acid);

o 5-{[4-(1,3-9A15-5-2 )3l | 4 Fopu] 12 }-1,3-B| o} —4-7H3 21 4

(5-{[4-(1,3-0xazol-5-y1)phenyl Jsul fonamido}-1,3-thiazole-4-carboxylic acid);

o 5-([4-(1H-5] 2 E-4-9) | | 4 Eobw] 52 }-1, 3-F o} F-4-7h A2

(5-{[4~-(1H-pyrazol-4-yl)phenyl Jsul fonamido}-1,3-thiazole-4-carboxylic acid);

(5-

5-[ (-9 -1H-9] e}E-4-d) A Eoh| &= ]-1, 3-Fl o} F-4-7H5 A3t

[ (1-phenyl-1H-pyrazol-4-yl)sulfonamido]-1,3-thiazole-4-carboxylic acid);

o 5-{[4-(I D -4-<)Fd [ Eopr] = }-1, 3-E| opE—4-7} At

(5-{[4-(piperidin-4-yl)phenyl ]sulfonamido}-1,3-thiazole—-4-carboxylic acid);

(5-

Srl(4-Z2gpopn] o d ) A Eobn] = ]-1, 3-F] o}E ~4-7H5 A4k

[ (4-propanamidophenyl )sul fonamido]-1,3-thiazole-4-carboxylic acid);
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[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

[0485]

[0486]

[0487]

[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

[0496]

o 5-{[4-(2-3F 0| =5 Ao} A Eokn] )3 ] 4 Eo}v] & }-1, 3-8 o} & —4-7h 2 A4k

(5-{[4-(2-hydroxyacetamido)pheny! ]sulfonamido}-1,3-thiazole-4-carboxylic acid);

o 5-({4-[ (M 7putred ) ofm s ] ol d P Eofr] I2) -1, 3-E] o} F-4-7H 5 A 4k

oin

(5-({4-[ (methylcarbamoyl)amino]phenyl }sul fonamido)-1,3-thiazole-4-carboxylic acid);

o 5-{[(2,4-tfe|F 223 d ) d | dEolr| = }-1,3-Fl o} -4-7}H54 2k
(5-{[(2,4-dichlorophenyl )methy! Jsul fonamido}-1,3-thiazole-4-carboxylic acid);
o o-{[(2-EF e 2vd)wd | Eoln| = }-1,3-E] o} F-4-F} 5 A4t
(5-{[(2-fluorophenyl)methyl]sulfonamido}-1,3-thiazole-4-carboxylic acid);

o 5-{[(2,3-tho|EF o 2ulld) v | dEohm] ke }-1, 3-F] o} F 47524t
(5-{[(2,3-difluorophenyl)methyl Jsul fonamido}-1,3-thiazole-4-carboxylic acid);
o o-{[4-(2-vFAJopA Eotr| i) ol d | FEofm| i }-1, 3-F] o} F-4-7} 5 A 4T
(5-{[4~(2-methoxyacetamido)phenyl ]sulfonamido}-1,3-thiazole-4-carboxylic acid);
o o-{[(2,5-tho] ER 2o d)m e | Eol| E }-1,3-E| o} & -4-F}F A4t
(5-{[(2,5-dichlorophenyl)methyl]sul fonamido}-1,3-thiazole-4-carboxylic acid);
o 5-{[(2,6-te] E 2o d) v e |4 Eopm| &=} -1, 3-F| o} F-4-7H5 A4k
(5-{[(2,6-dichlorophenyl)methyl]sul fonamido}-1,3-thiazole-4-carboxylic acid);
o i {l(2-22E-6-FF o 2vd)md |2 Eobv] 2 }-1, 3-F| ofF—-4-7H5 A4t
(5-{[(2-chloro-6-fluorophenyl)methyl ]sulfonamido}-1,3-thiazole-4-carboxylic acid);
o i {l(-2R2E-4-FF o 2vd)md |4 Eobr] i }-1, 3-F| ofF—4-TH5 A4t

(5-{[(2-chloro—-4-fluorophenyl)methyl ]sulfonamido}-1,3-thiazole-4-carboxylic acid);

o S-({[2-E2=-5-(EgZFzue)sd v P Eotv] 1n)-1, 3-F o} F-4-7H 5 A4t

Jm

Qb

10-2790878

(5-({[2-chloro-5-(trifluoromethyl)phenyl Imethyl}sulfonamido)-1,3-thiazole-4-carboxylic acid);

o i-({4-[(Toldgolr ) v e Jod }Ad Folr]| =)-1,3-E] o} Z—-4- 7 {2 Ak
(5-({4-[(dimethylamino)methyl Iphenyl }sulfonamido)-1,3-thiazole-4-carboxylic acid);
e 5-1[(2,3,5-Eg|Z 229 d)vE | dFEolr| = }-1,3-F| o} Z—4-F} 5 A4k

(5-{[(2,3,5-trichlorophenyl)methyl]lsul fonamido}-1,3-thiazole-4-carboxylic acid);

o 5-{[(2,3-te|ER2-6-FF = d)md | dEotr] i }-1, 3-F o} F-4-7H5 A 4t

(5-{[(2,3-dichloro-6-f luorophenyl )methyl ]sul fonamido}-1,3-thiazole-4-carboxylic acid);

DS

o -({[2,3-To| 2R 2-6-(EZFoame)sd |vd 4 Eolr)-1,3-F] o} —-4-7h54%F

(5-({[2,3-dichloro-6-(trifluoromethyl)phenyl Imethyl}sulfonamido)-1,3-thiazole-4-carboxylic acid);

o 5 {[(4-BEF-2-F 22 d)vd | dEon] & )-1, 3-F|opE-4-7H 5 A4t

(5-{[(4-bromo—2-chlorophenyl)methyl]sul fonamido}-1,3-thiazole-4-carboxylic acid);
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[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

[0507]

[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0518]

[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

on
Ju
Jin
Qi

o S-({2-[ME (Fd)olr] =] &} Folm]| =) -1, 3-E] o} Z-4-F} 5 A b
(5-({2-[methyl (phenyl )amino]ethyl }sulfonamido)-1,3-thiazole-4-carboxylic acid);

o S-{[(4-Hol Exsd) v |4d Eolr = }-1, 3-F] o} F 47544k

(5-{[(4-nitrophenyl)methyl]sulfonamido}-1,3-thiazole-4-carboxylic acid);
~[6-(31 5021 ¥1-1-20) 3 2] -3~ 21 4 ol 2 |1, 3B o} -4-7h 5 A
(5-[6-(piperidin-1-yl)pyridin—-3-ylsul fonamido]-1,3-thiazole-4-carboxylic acid);
-[6-(M g ol ) 3] 2] Tl -3- U A FEolr| =] -1, 3-F| o} F—4-F} 5 A 4k

(5-[6-(methylamino)pyridin-3-ylsulfonamido]-1,3-thiazole-4-carboxylic acid);
o 5-(6-(4- 5] 521 1-1-20) 3] 2] ¥1-3-21 & Fohu] 2 |1 3-E| o} - 4-7} 2212}
(5-[6-(4-methylpiperazin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazole-4-carboxylic acid);
o 5-(6-oA| Eopr] ] 2] 1 -3- A FE o} 1) -1, 3-F] o} F-4-7H5 A4k
(5-(6-acetamidopyridin-3-ylsulfonamido)-1,3-thiazole-4-carboxylic acid)
o - {4-[(5-ME¥-1,2-8A}E-3-d ) olu| = || A F o] = -1, 3-E] o} F—4-F} 52 4k
(5-{4-[(5-methyl-1,2-oxazol-3-yl)amino]phenylsul fonamido}-1,3-thiazole-4-carboxylic acid);
o 5-(6-0}n| =3 BTl -3-A M F o} =) -1, 3-E] o} F-4-F} =5 A At
(5-(6—aminopyridin-3-ylsulfonamido)-1,3-thiazole-4-carboxylic acid);
o 5-[(6-22Z-2H-1, 3-Hlxtho] §E-5-) WD A Eolm] k=] -1, 3-F| o} E-4-7}5 At
(5-[(6-chloro-2H-1,3-benzodioxol-5-y1)methylsul fonamido]-1,3-thiazole-4-carboxylic acid);
o - {[(2-F2E-6-to|EZu ) v | Eolu| L }-1,3-F| o} Z-4-FHE A4t
(5-{[(2-chloro-6-nitrophenyl)methyl ]sulfonamido}-1,3-thiazole-4-carboxylic acid);
o 5-(F1T-6- A EV] )1, 3-E o} E-4-7} 5 A4k
(5-(quinoline-6-sulfonamido)-1,3-thiazole-4-carboxylic acid);

[(2,3-To] o] £ 2RI E-1- A )o}u] e ]-1,3-E] o} 4715 212
(5-[(2,3-dihydroindole-1-sulfonyl)amino]-1,3-thiazole-4-carboxylic acid);
o o-(4-vebd ¥ d o d M Folr| )1, 3-E] o} F-4-F} 5 A4t
(5-(4-methanesul fonylphenylsul fonamido)-1,3-thiazole-4-carboxylic acid);

5-[3-(2-E4-1,3-FAEE d-3-4) A d A Eolr| = ]-1,3-F| o} Z-4-FH5 A b
(5-[3-(2-0x0-1,3-oxazolidin-3-y1)phenylsul fonamido]-1,3-thiazole-4-carboxylic acid);

[3-(2H- 2} -3-2) S DA o) 11, 3-E] of E-4-7h 3 A4k
(5-[3-(2H-pyrazol-3-yl)phenylsulfonamido]-1,3-thiazole-4-carboxylic acid);

-[2-(F g -3-) ol g For| = ]-1, 3-F| o} Z—4-F} 5 A 4k

(5-[2-(pyridin-3-yl)ethylsulfonamido]-1,3-thiazole-4-carboxylic acid);
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[0529]

[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

[0557]

[0558]

[0559]

[0560]

on
Ju
Ji
Qi

0 5 [3-(3-FaRE2E-4-) s Eor| i ]-1, 3-E|opE-4-7H5 At
(5-[3-(3~oxomorpholin—-4-y1)phenylsul fonamido]-1,3-thiazole-4-carboxylic acid);
5-[3-(2-F AT Ed-1-9) A d A FEolv| = ]-1, 3-E] o} F-4-FHE A4
(5-[3-(2-oxopyrrolidin-1-yl)phenylsul fonamido]-1,3-thiazole-4-carboxylic acid);
~[6-(1 302 ¥ -4~ o}v] ) ) 2] ¥1-3- ) A ol ] 1 ]-1, 3-E] o} F-4-715 214}
(5-[6-(piperidin—-4-ylamino)pyridin-3-ylsulfonamido]-1,3-thiazole-4-carboxylic acid);

o 5-(6—{[2-(TFolw & ol ) ol & Jopr] 1} 9] 2] | -3-U A Eofm] 1) -1, 3-F] o} F—4-7H 5 A 4t

10-2790878

(5-(6-{[2-(dimethylamino)ethyl Jamino}pyridin-3-ylsulfonamido)-1,3-thiazole-4-carboxylic acid);

o 5-[(4-opA| Eotr| e d ) wlE A Eobw] = ]-1, 3-F] o} L-4-7} 52 2t
(5-[(4-acetamidophenyl)methylsulfonamido]-1,3-thiazole-4-carboxylic acid);
o o-[6-(FH&-1-d) 9] gl d-3-P M Folu| £ |-1,3-F] o} Z-4-FHE A 4t
(5-[6-(piperazin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazole-4-carboxylic acid);
o 5-[6-(4=0}v] -] 2] ©1-1-1) ] 2] ©1-3-21 A Eopu] 52 11 3-E] o} F-d-7p 2212
(5-[6-(4-aminopiperidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazole-4-carboxylic acid);
o - [6-(3-oM =3 Ed-1-d) 9 g d-3-d A Eolr| £ ]-1,3-E| o} F-4-F A4t
(5-[6-(3-aminopyrrolidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazole-4-carboxylic acid);
o o-[6-(FETH-1-d) 9 g d-3-I A Folu| L |-1,3-F| o} Z-4-FHE A4t
(5-[6-(pyrrolidin-1-y1)pyridin-3-ylsulfonamido]-1,3-thiazole-4-carboxylic acid);
o 5-[6-(3-0kv] -] 2] ©1-1-1) ] 2] ©1-3-21 A Eopu 52 11 3-E] o} 4-7pE A2
(5-[6-(3-aminopiperidin-1-yl)pyridin-3-ylsulfonamido]-1,3-thiazole-4-carboxylic acid);
o 5-[6-(1,4-T]opAl#-1-4) 7] 2] Tl -3- LA Zopv] 2 ] -1, 3-F| o} F-4-7} 5 At
(5-[6-(1,4-diazepan-1-yl)pyridin-3-ylsul fonamido]-1,3-thiazole-4-carboxylic acid);
(49 2 -5 S A A E w2 |1, 3-E| o 4714 24k
(5-[4-(pyrrolidin-3-yloxy)phenylsul fonamido]-1,3-thiazole-4-carboxylic acid);
~[6-(3-0v] o} A E R-1-21) 9] 2] 13- A E o] ] 1, 3-E] o} E-4-7} 5 A4k
(5-[6-(3-aminoazetidin-1-y1)pyridin-3-ylsulfonamido]-1,3-thiazole-4-carboxylic acid);
~6-( 2] 1 -4-90) 7] 2 ¥ -3-21 A1 o} v 11, 3] o 4715 A2
(5-[6-(piperidin-4-yl)pyridin-3-ylsulfonamido]-1,3-thiazole-4-carboxylic acid);

5-16-(1,2,3,6- ] E2}aho] = 29 2] ¥1-4-21) ] 2] 11-3- A Fopu] = ]-1, 3-] o} F-4-7H3 2 4

(5-[6-(1,2,3,6-tetrahydropyridin-4-yl)pyridin-3-ylsulfonamido]-1,3-thiazole-4-carboxylic acid);

0 5-{6-[4-(2,2,2-E| EF 2 2ol &) ¥ # ehxl-1-4 | 9] 2] T -3- LA Zohr] 2 }-1, 3-F| op F-4-7} 5 At

(5-{6-[4-(2,2,2-trifluoroethyl)piperazin-1-yl lpyridin-3-ylsul fonamido}-1,3-thiazole-4-carboxylic

acid);
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[0561]

[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

[0575]

[0576]

[0577]

[0578]

[0579]

[0580]

[0581]

[0582]

[0583]

[0584]

[0585]

[0586]

[0587]

[0588]

[0589]

[0590]

[0591]

[0592]

[0593]

s550] 10-2790878
5-[1-(2-2R =29 d)d g ot | E|o}&-4-7} 524k
(5-[1-(2-chlorophenyl )ethylsul fonylamino]thiazole-4-carboxylic acid);
5-[1-(2-2R =29 d)d g E ot | E|o}&-4-7} 524k
(5-[1-(2-chlorophenyl )ethylsul fonylamino]thiazole—-4-carboxylic acid);
o 5-(3-F L r & A s d obv] i) B o} F-4- T} A AT
(5-(3-pyridylmethylsulfonylamino)thiazole-4-carboxylic acid);
o b (o]l EA-S-I P x d o} ) Bl o} Z—4-FH5 A 4k
(5-(isoindolin-5-ylmethylsulfonylamino)thiazole-4-carboxylic acid);
o R-5-[[4-[1-(2-opn] e-2-s| d -ol M’ ) -4-9] d| 2| | | 9l d | d o} v] i | E] o} Z—-4- 7} 5 2 A
(R-5-[[4-[1-(2-amino—2-phenyl-acetyl)-4-piperidyl Iphenyl Jsul fonylamino]thiazole-4-carboxylic acid);
o S-5-[[4-[1-(2-0o}v] s=-2-5 d -0 & )-4-3] ol 2] & | sl d | A E d o}v i | B o} £ -4-7H 5 2 4T
(S-5-[[4-[1-(2-amino—2-phenyl-acetyl)-4-piperidyl Iphenyl Jsul fonylamino]thiazole-4-carboxylic acid);
o o-[[4-[(2-opn oA e ) opr] i [ ol d A 3 d o] - JE] o} F-4- 7} 5 A 4t
(5-[[4-[(2-aminoacetyl)amino]phenyllsulfonylamino]thiazole-4-carboxylic acid];
o b-[(4-StA| B0l E-3-ZF Q0 & -v|d ) ¥ do}r] = | E] o} Z—4-FH5 A 4k
(5-[(4~acetamido-3-fluoro-phenyl)sulfonylamino]thiazole-4-carboxylic acid);
o 5-[[4-[(2-3to] =FA|-2-wE-Z 2 3= )obr| e | d [d E d ofw| - | ] o} F-4-7F5 4k
(5-[[4-[(2-hydroxy-2-methyl-propanoyl)amino]pheny! Jsulfonylamino]thiazole-4-carboxylic acid);
o 5-[[4-[(2-8to| =5 A -2-3 I -opAl e ) o} v i | 3] | ] 4d 3 d o] 2 J Ef o} -4-7HE A 4F
(5-[[4-[(2-hydroxy-2-phenyl-acety!l)aminolphenyl]sulfonylaminolthiazole-4-carboxylic acid);
o 5-[[4-[(2-3to] =FA|-3-Hd-Z 2 5= ) obm| 1 | d [ d E d ofw| i | ] o} F-4-7F 5 4k
(5-[[4-[ (2-hydroxy-3-phenyl-propanoyl)amino]pheny! Jsulfonylamino]thiazole-4-carboxylic acid);
o 5-[[2-(2-3tol == Ao Dotr] ) J] 2] m | -5- ¢ | A s d o} m - J ] o} £—4-7}H5 A Ak
(5-[[2-(2-hydroxyethylamino)pyrimidin-5-yl]sulfonylaminolthiazole-4-carboxylic acid);
-le-ME g g d-5-d) A xd ofu] - JE] o} F-4-F4F A 4t
(5-[(2-methylpyrimidin-5-y1)sulfonylaminolthiazole-4-carboxylic acid);
-[[2-(4-9 ) A m D -5-d | A Ed opv| i ¥ o} Z-4-7} 5 A A
(5-[[2-(4-pyridy!l)pyrimidin-5-yl]sulfonylaminolthiazole-4-carboxylic acid);
5-[(6-mE-3-9 2 ) A d ofu] = JE] o} F-4-F}F A 4k
(5-[(6-methyl-3-pyridyl)sulfonylamino]thiazole-4-carboxylic acid);
S-l(2-F22-3-veo|ER-sld)rddxdopr| e |EokE-4-7h5 4k

(5-[(2-chloro-3-nitro-phenyl)methylsul fonylamino]thiazole-4-carboxylic acid);

9 ole] opdstHoR &4 rhedt .
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[0594]

[0595]
[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

==0dl 10-2790878

oin

EHS 71get H7

= 12 w2 (meropenem), Al (cefepime) X MZEFAH (ceftazidime)Zt T2 Hetete Ao A o]
A OXA A e ZHrellofAlo o] 14 w72 F AL (E 1la 2 1b)oll tish thdst A &5 BT
= MIC "iolE (AA] dlel 718 E vebdh, dlolge (i) w2y e ("MEM"), (i) 1Al WRX-5133
GAA APl AdA ZF("CEF/VNRK"); (ii1) SAA opujrg 21 FAA AZetREe] d4d =T
("CAZ/AVI"); 2 (iv) AAld 109 st3ta 2 FA8A s 23 ("MEM-A Ao 10")S Ve

= 2e vz, Mg 2 AZeAEs g2 wEEE A uiide] = KPC Fd <lE ke 2ol o 9
W wFe el e g AAA] S HolF= MIC dHolH (HAldel ZI1AE)E et dHolH=
(1) W= = ("MEM"), (ii) SAIA VWNRX-5133 = A M#AAe] 4% 23 ("CEF/VWNRK"); (ii1) Al
A opnlubgr B A A AZepAde] A 23 ("CAZ/AVI"); E (iv) AAlel 109] sgE 2L YA w2
9 CMEMHE AT 10") S YERATE,

% 38 o AEWE vprle] B the olAlde]l BA4E WelF i NIC HolE (AN A 4E)E b

oodelEE () WY SECMND, (i) olAA WRX-5133 W @A AdEe 944 z2@

("CEE/WRX"): (iii) o414 ohulubet @ ahaal Al=ZelAge] Qe 23 ("CAZ/AVI™): 2 (iv) AAle] 109]
2

StE 2 A w2 CMEMHE AT 10") S eI

= 4¥ (&= 4a) KPC-4A K. J7EUjoflo] NR-48977; (&= 4b) OXA-FAl K. 7 u/ofo] ACO0783; EEL‘: % 4c)

OXA-%FA A, BF2ml] ACO0445%2 74" & uwp$x 3% X3l (burden)(cfu/g)E RHOFE XL

(scattergram)& YWERNM; 242k 9 AJZE &b 2 x-Fol TAlE upe}p o], ”ﬂiiﬂﬁ] s e ”’\]"ﬂ 102}

xFst] stk 2 A me 71 Hi Foe ¥ HdE ZAEY, WA 53} A (LogloddlAl) o
[e)

(versus) W= w5 Zacte] FAHo] vk, A o2 =AY &5 A5t vaste] 24H0
(#+ P <0.01; ##* P <0.001).

gge A7 A FAF U

el gAg Ae
£L

Aol AREE whe} o], ¢ WA G &AVIE U WA 6 9] v 9xE diste A% (linear) ExE
A3 (branched) &Z7]elth. ¢ WA C &Z71= 70 WA 4 MY &4 AE st A8 25 248 47
Zloltt. ¢ WA € 4271E FF 6 WA G €27 e G WA G 2470tk ¢ WA € 22719 ol
g, g, n-2Z2Y o|h-22Y p-HY, ojh-HY, sec-FE H tert-FES EFST. ¢ WA G €A
g EE g, ditdow wdott. g4l oxE gloly] $lal, 2719 LAV EAsE A, 447

2ol ARgE vk} o], ¢ WA C ¢ZEAVE= G WA C ExH(alkane)dl A 2 7Ho] 4 AAE A A A

& XFH A e wE x3E Fx7] FoloJEl(bidentate moiety)o|th. 4 A= TUS B YA mE A
o3 Bt Aol AAE 4= k. ¢ A C, &A= wEgd w1 ]%Ei], guld oz Hedo|t),

Bdoll AREE mpsh o], Cy EFAIE AbA Aol AdrE 7] dold mpek 22 Cpy 7]l

oo Abgy ukel 7ol Cyy dAY (alkenyl) 7= 270 WA 4 Ao B4 9= et 1] oA, o=
of ) = 27, dwkHoR e olF AdS ze AY Ee BAY LA et dukHoR (., LAY
N Gy A7 Gy A7) o= o8l d (ethenyl), =5 (propenyl) 2 Fld (butenyl) & 3
Stk Gy SAATE Gy LACIA 2719 4 AAE AASI] B AFEHA S B AFH T B2
olojEloltt. AWk om (py UAHANVE Gy ALY, CdE B dHdA, Zidd xE

i

_1?_
o] AFRHE vpe} o] Cy U719 (alkynyl)7]E 270 WX 4709 €4 ARES d&8tal 17 o, o

m‘“
2
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[0602]

[0603]

[0604]

[0605]

[0606]

[0607]

[0608]

=50dl 10-2790878

OIH

DN e 270, dirdow DR A% A%S 2te A9 Ee EAY d7id7lelt. dubdow (y $AdTI=
Cos EAIE7], dE E°] cHHE(ethynyl), Z=IH(propynyl) % FEH(butynylelth. Gy E71<
(alkynylene)7]i= Coy &X(alkyne)oll X 279 4 AAE AAste] & AHA] 42 L= Xk F2e
HoJojglolty. drtH o (py IIER7I= Gy E7IERY], dE 5°] ¥ (ethynylene), Z=I|d7
I (butynylene)®]t}.

rYU

(propynylene) =& F-E|LH

BdollA AbgH = 4, dd, dFA], GAd, @719 T @7V AgEA SY A8E 5 Ao

2] AFEA @e 3, AdE 4, dhd, A5, dAd, AR, 2Yd e dYdRlr]s dubH e

Z UK o), dE =0 VN, 270, 370 = 478, oA R, 278 Ei= 370, dlE =01, 27K Ei= 37Ke) A&

715 A v A A= S22 datoltt. AN S = e, GV E=RE 9ol AHol| npeh #o) 1
Z

A e ole 712 89 ¢ Avk. A8E 4d Ee DR AR/ 99 AFEA 2 @ du
[e]

A = =4
o 1 A A 9A W Y olge] A EASHE A o5 BASHAL Held = At

o
0,
2
S
>,

o
)
=
o

\J

i
o
nﬁ%’
2]
rlo

rone

T
2
o
ull
@
[
!
i
to

iy
|z
fu
g
b
rlr
3
o,

O
i,
o,
ket
=

o
Y
o
R

14

>.

, e , Z 2o dolt}, 7] (group) EE E°]°1‘5]7P 17 el
el 2 YR Ay = A9, v s A= U, 27, 37 Ee 49 %Eﬂ Az}, v EHAE 2] ®
= 3709 g2 9 BGsitl. 7] (group) EE HololE]l7t 27 ol4te] dmA AR X3EHE A9 =
2 A= LAY Adold & gink. dwkqom | SEal UxE i)

2o ARg-E vhe} o] 6-¢ WA 10-Y o7& :E FEd 671 WX 10 e g©ax 4AE Fqiste AF
H e X8ER Fe mxAlo]ZF 8 (monocyclic) TE H3(fused) EZAFO]EE (polyeyclic) k7] o|t).

)

=
el Ads g EwAlelZsls UEZH(naphthyl) 2 Ad(indeny)s @ HIF wpolrbolE
2 wgarh MUoim)e] HEE s

welo] Abg vhsh o], 5-90 WA 10-9 slHlzolRs)E durow 0,

S HE HEEE Holw 1)
o A, A% fol VN, 2 i plel A wdhe, o
W

9 Ne=
2l Rl 570 WA 10719 AAE
Z

Fretes, AfE T AREHA B BxAle]EY WESTolal; B dwtHew 0, S 2 NeRFH Yy
Aol 149 sH=da, dE 5o, U, 270 =& 3719 sﬂE]i%x}—g F3ats, ;g REo 570 =& 670
o] dAE Frehe, AFHAY T AFEHA B RwAlelEY WEHvIdd, o l.ii 5-¢1 A 6-¢ sl

HZold7]olt}, 5-¢ 4 6-¢ dER2old7]9 d+= I E(pyrrole), F&(furan), E] 2% (thiophene), ©]W|ThE
(imidazole), =A}ZE(oxazole), Elo}ZF(thiazole), I 2| (pyridine), I (pyridazine), v
(pyrimidine) ¥ 3|2+ (pyrazine)& X F3gHc}.

(e

ol ARgE wpel o], 3-9 A 10-9 SERA]E-ET]E AHoik Y] suEdal B dubHon ) &
2719 slezAAE 294, el €, 0, N 2 S=RE Agd 37 uA 10749 °JX}E ot AlolE
71(cyc11c group)e]al; B Aol /9] ez, @ dwHon ) T 279 sezdAE E3tahe,
gell €, 0, N 5 S=HE e 47) WA 6709 AAS Hrehe Afel2E7]el, dubHom 3-¢9 WA 8-9
E]i/\}olﬂa‘ﬂ dutH oz 4-¢1 A 6-9 sEEAtolEE o, dERdA B dEHEdtEe dik
o2 0, N % SEYE Augn. szt 2er]e 2shAY REdor Bxskd & vk, 4-9 WA 6-4
T Bxs} FEzAfelZ Y= aEdl €, 0, N % S2HE Adud 4] WA 6719 s Fieta Ul B

27, g 5o, Ve olF AFS Rk Atel2d 7ol

rlr

& S r\r

§‘ﬂ1—

39 WA 10-9 AhRAbelZ W (carbocycly)ZIE 3 WA 10709 @A AR4E L Al

Basnolt, Arael2Urlt EaHAY pR4on Bxsd & JAW, dwdow zadt 39 U
10-90 BE RES AAAel2EsE 5 uA 10719 B 9AE FHE 1) EE 20, A8 B9}, 19
% AT FASE Aol 2Y wakiaolh. 3-9 UA 10-9 AnstelFAE AAoZ 4-9 VA 10-9

FIRAFO S Y], A E B9 3-9 WH] 8- FtRAPISFHY] d AW -9 WA 6-¢, 4-9 A 6~ T 5-9
WA 6-9 FFEAFo]EE (carbocyclic)7lolth. 3-9 WA 6-Y E3 FtEA}o|EFE V|9 oE Ao|EFRZad
(cyclopropyl), AlelZZF-E(cyclobutyl), Ale]E=Z#E (cyclopentyl) ® Alo]ZF 23 A (cyclohexyl) 7S E3F
=

4-9 WA 6-9 E3} I RAF]EFE 7Y o= A EH(oxetane), ©FAEIW (azetidine), ¥ #2}2 (piperazine),
v #H & d(piperidine), RZZH(morpholine), ¥ E&d(pyrrolidine), °]v]ttZ8d(imidazolidine) 2 A}
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SE=S0 10-2790878

¥ (oxazolidine) S XFs}E. 4-9 WA 6-9 F& Ex3) e 2405879 o= HEZslo| =29 ekx
ne), tloldlol=2-1,4-2AF7 (dihydro-1,4-
oxazine), HEZIslo]l=23|2H]| W (tetrahydropyrimidine), tho|sto]=2-1,3-SAL7 (dihydro-1,3-oxazine),
tholgto] == 9 & (dihydropyrrole),  tholale]=&oln]  ThE(dihydroimidazole) B Tholalo|ERSALE

(tetrahydropyrazine), HE&Z}sto]l=2 32 H (tetrahydropyridi

(dihydrooxazole)& FE38t3ic},

[0609] ol | FEHEAI)ZFY EE FHHRoH ] E EYd
5 B9, o, dHZA0EFE T 2ol A
27N, dAd odE Eof e &z xdE 4 vk, HEst

AGE A FAY E= ) o] A dAR AddEn.

714 E wkeh o] A ¢hEA|

WAL e A8 5 Q. o

52 AL 1], 270 EE= 37, durgow 17 wi

A&7= d=a, 0H, C(0)C, ¢4, CO)OH,

C0)0C-y &4, Coy 4 F Cy &S 2T, 7] G &4 3R Gy EFA7] 3 RolojEl= 21 AA7}

[0610] o] AHgE vish Pol, HAHOR HE 5P e FANHOR HE e Alacid) EE F7(bas
e)shel ot SFASTHOR g sbed A G, A, A, o9, HEWL Fai EE Wi} g
FAA 9 SARY, PRk, FolEah Welh, Wb, ofaZEngh, SA4h, BLEEEd, W, olHEA, o
BAEL, BTN, MAMEL EE pETAMENG 2 F/14 BEE TPOT. AGA0E HE 7}
5% A1E 9B G, 2F TE Teh) ¥ 90Y EFE(C], 24 Bt oblg) £ASE 3 247
obel, ol& (aralkyl) ob¥l 2 slEsAle] 2 opuln 2e §7] 9712 Tk wEAT fAHOR ¥
§ bse de RS oR g e @Y, 58 4 4wy, g Bo) HEARUREY, we 47
3L

[0611] shata) (DolAl, vlolrlol2e) mele EAE AA S8 AWtk weba,
2 % e (axi

7
(dowan)" $A]ell 9= WbA

R
\
473\ O
(0] N Q—OH
\0/ \\
(@]
[0612]
[0613] shek4 (
A o EAHE A, RIE F 0P 9% 9x6 e
= = wgk "ol 9o Y}
R
N
|
/\ O
0 N !—OH
\O/ \\
(0]
[0614]
[0615] ststa (IIDOIA, vhelabol 2] mele EAE A sehE A

wh |, 0SOH

@k, whebA,

Hlo]afo] &8 1|7} "oz} (oF
A= WaF(equatorial) "olEiZE

" okgE” Aol k.

[DelA, wolabel 29 ne)t BAR QA sheke Ag@tt, aebd vholiel 2 wel7h "ol (o}

28715 BHirste 7+ wA oy

ufol Aol el w1el7h "ol



[0616]
[0617]

[0618]

[0619]

[0620]

[0621]

[0622]

[0623]

[0624]

[0625]

[0626]

(obe] F2) 0= BASE A%, RIE A% $F TobdE 0] gt W, 0500 A8/E BitE F o

At ow o FAlE b} o] B ZAE FgE Ev 2AEL dlolale]FH mEoll A (F, Hlo]Alo]
9 12749 2719 Flol™ FAl(chiral centre)ollAl) 9A 38tS zh= g8 (1)9 IES Hojx 50%,
2

AsHAlE Ho= 60%, 75%, 90% i 95% FH-etth. wiEA S, 7] SES Yol A" 2719 Flo]

v

g Sl AAAH R FEQA)GEAL R F43)r).

At ow o] wAlE vie} o] Elo| ZAE IFFE Ev= A0 e (1D gEs xddstes 4
L, A7 gEEe Holx 50%, vlEASAE AHolXE 60%, 75%, 90% =X 95%7) wlolAlelFEl mEld A (S, Hb
| SRS 9o EAIE 2

ojatol & areldel 27i9 Fheld FAlelA) YA steke zten. whEAsHAlE, 7] 3
o1 5

Mol Frold FAloA HAdHor FEAAVGAA A LR Fdr).

2 2, Yol mAE vie} o] Ede VA" 3FE Eve 2AFE] g (11D)Y 3FEs 2
L, A7) BEEY Holx 50%, ulHASAE HolE 60%, 75%, 90% TE 95%% Hlo]AlolEFE gl A (=, u}
o|atolZ8 mEFel 2719 Flold FANA) YA FHEE Ztevh. vigAEAE, A7) SFES 9
Mo Frold FAldA Adddoz REA|GAANAGoE F3ict.

12 T4l R7]el EAF 4= Q). o]yt FtolH
o A7) sEES FEYACGEAN R = FEHE e o] gEA
%

solg FAlx} s

o
—&LO{N

2 T ol o>

o
<, ), (
60%, 75%, 90% = 95% FHf-3litl. YubzE o
At) ZHol% 75%, 90% T 95%°] v HE
Papa o7 L),

T, oo AAE flelr] flsl, & 2ol sftee doje] EEY P (tautomeric form)E AREE

ol AbgE whe} o], Al didt "WA AA H= A, = gt ol "UA AA EE PA'E

grej ol W wAYSE, olE 5°f, SBLel o3t FAA setze] Eazh WA EHAY AAE = Kl

wpeba] wrel ol el (S, A a3 gle)ol AAHAY HaEy. S

o ade] ke welE oA B ek dl, 5 344 seee] vt
[e2]

oh. webd SBL-44 wrelelobel ola) kw7

=

Rol SRAQ A%, B4 (D] HFEE ssh (19 S8 i olo] pAstson 5§ bsd o Ei
S5 (11D B8 EE old] Aoz 88 s 49 & oot
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[0627]
[0628]

[0629]

[0630]

[0631]

[0632]

[0633]

[0634]

[0635]

[0636]

[0637]

[0638]

[0639]

S=50dl 10-2790878

///’h R
N N
N N
0 \O—SO3H 0 \0—803H
s}8h2] (11) shak2 (11m)

HEFA e, Rol B2 A%, sehd (DO SRS s (1D SgE w09 fAFHoz g
hsd ol

Wby mEASAE, 47 GBS B8 (D9 $HE EE ol AR HE Fsd 9 i 89
4 (1D #3He EE ool oAstHon B8 hsd dolx Re EFed Ei gaold, ur) vigrds
7] SRS Y (IDY SR wt ol9 g oR g /bed folu RS EFeY E: 94
J AL, 47 SgEe Heh (1D HhE Ex ole kAo e Aed doln R

o},
oe A SeRelA, et (Do) HEe #et (De)

B3 mi oo ShAStHoR e bed

0 A7) RS C(OR, Coy &2 @ [-X-R o2 BE] Aus]i, 247 O, 2A7)= dolx 1/he] dad dx2 23

93 Audes 1] e 27 R Afv) e e A@H6;
o A7) R'e How /)9 g 947 AfH dEdoe 1) wi 2o R A8/e e 489 C
7o) ar;

o Z7te] Rt HeAen o ARHA @AY e 1) olgel

gz 9= AFE ., LA COR;

C(O)OH; CO)OR; 6-9 WA 10-9 o}2; 5-91 WA 6-9 selzold; 2 4-9 x| 6-9 s 2rto] 2L 212

AeiEs; g7] o, dHzold B FH Al FH = AEH

2 eAY m= 27, O0H, C(OR’, C(0)OH,

COOR 2 A&E= b7} & 7 ool atmal A4z Ashd O, 97 2 (., LZA7|ZRE Hded

70, 27) = 37He) A@r|= A €hs o

o A7 R'E A#EA $AY £ 1) ol4be] &= 9= X3k (., olv;

0 47 L& AfelAL Ei @A WAY Holw Ule] g

o 7] X&= 0 =& S(0), 471 2= 0, 1 & 20|t

L
o AgolAY e AfHA e ¢ FRAGNDA) o]t X

PAR AgE Cn, Aol B

XR'Q A, L FASAE dgelA mE ABHA BE €, A/, Bk wAE

0 # S(0),25H A8Hm, 2= 0, 1 £= 2

olar; F, X= 0, S, S(0) % S(0),o25E Adedn. neasids X 0 2 SE5-E Adudn,

_42_



[0640]

[0641]

[0642]

[0643]

[0644]

[0645]

[0646]

[0647]

[0648]

[0649]

S=50l 10-2790878

WA g LXR71E -CH-0R, -S-R, @ -SO-R'e EFahe, 47] R 2ol Ao nst gt nrh v
A% LXR71E ~C-0R 2 -S-R'S Z@ahe], A7) RS Bdo gold npsh gr}, o So, ol 7]
(group)ol A R wrasiallis ¢ i G 9271, wigbdsiAs ¢ 227]elt. R 71 wgdsiAs 10, 27)
w3709 A7), g S, 39 sdzAslel o8 AFH ;oS Sof RV wikA AR (Rl

gA 7Hd akgA gk L-C-R 7]# -CH,-0-CF3 B! -S-CF39t 22 -L-X-CFy7] &

it
H
i)
rob
i)

OE gk saEelA, et (D S¥Re H9t4 (1D9 B3 EE ole] ostow

Holar;

Bh
oo
N
)
ofr
%

37] RE COR 2 €, SARRE Ausi, 7] 0, $A7]E Holx 1719 27 942 xsex A
doz 17] = 2o R 872 Zbe AshEn;

o A7 R'e Aolx o] #2al 94z AfHn dudon U] w= e B Afrlw Frhw A% C

o 717te] R malhow oN; XehEA AU w17 olabe]l stmAl fxm Xs® (., S=Al COR
C(O)OH; C(O)OR; 6-91 WAl 10-91 o} 5-91 Ul 6-91 slel=old; 2 4-9 %] 6-9 &6 ZAlo]| 2 2 e
Aus; 7] ofd, deRold 2 duEAlol2e s AFH A @A m= =20, 0H, COR’, C(0)OH,
COOR 2 AFE = b7} & 7 oo atzal A4z AsE O, 92 2 (., dZA7|2RE K
0, 270 == 3709 X3 =E X35

0 A7 R'E A8EA @7 £ 1) oo d=a 9= A8 (., ol

v S A, RE Gy &olal, 371 Gy A7 RS ol Aol vl 2o,

AwkHow olefdt sgRelA, RS COR % €y SAZYY Ausn], 47 ¢ B0 Holx 1719 &
2 A, BROW EE G2 @D AGHoR 19 R A#E Frw Adwch. wgAsAs

R COOR % Cip SARNE HEE1, 7] €, 2271 AolE 149 B22l Aak(elE 5o), 200 =

B owyel MgAe 9 el wE, 4] SEES S84 (D9 TR EE old AR HE b
S 9Jola RE Cuy BCIW, A7) oy A71E A% 4] B2a ARk(e), FFOY EE G A
B AgHen ) wE 20, dF Sol Ule R A#2 Frkw Asnh vigEsAs, 47 997 4
ofw 27, el Hol, 27w 39 T2 AR Az Y] A AdE BFASIE FEeY o
GrrE AHEY, HFASAE, RS €, DA, A7) €, BAVE AR LR ol BEA AR
g Bof, BFod Et 922 AHm Aexoz e R AW/E I AsEnh. woh wgA s,
RE Cip 2Zola, 7] Cp RA/NE BFOY 3 GAEyE Hdy Holw o7le) @24 942 A8,

MY s Re B0 R 92, oE Hol, OF, (Cly, CHE, 2 CHCLZFE deid 27) w37

ROl C(ORS YehlE A4S, dubxoz R #Holm 7}191 sz Ao, ZFod w: o
Aedow Of 2 A8EA FPAY & A oo A U (o], TFEeY E AA)E X

258 Aed 1l Q82 FrhE A 0 Stk A, Re Holw L), noh s s
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[0650]

[0651]

[0652]

[0653]

[0654]

[0655]

[0656]

[0657]

[0658]

SEE35 10-2790878
Holw Al g Hol, 27) HE 39 BRA AAE ABE ¢, BRI, P B2 AE wFHAE
TR0 W QauyE AU wo AEHeAE RS O 90, A7) 0 2AE oY 9 A4

# Hojw 27H ovowl F2z QA2 AFEch Y RHAE Re ERed ¥ Jazie A
e 3he) @eal 47 A8 derloa, oF S0l (Rl

R7F 6-90 4] 10-90 o}dS Jes 4%, dwbdow sdojth, R7F 59 W7 6-9 alelzold e el
A9, ol dwrx o =® ElolZEZ(thiazolyl), = (pyrrolyl), Febd (furanyl), El23d(thiophenyl), ©]
uthEE (imidazolyl) 2 SAMEE (oxazoly ) ZH-E A¥E 5-9 dHRoldoelx, npghzstAE Eol&H o},
R7F 4-90 WA 6-9 alEl A28 e Yes A5, ol Adutdow 2 A (oxetanyl), oFAETY
(azetidinyl), E|E&slo|==2Febd (tetrahydrofuranyl), ¥ E&2t]d (pyrrolidinyl) % ©E|E&lslo]| =2 E L ¥
d(tetrahydrothiophenyl ) 258 Ae¥ 4- E&= 5-U sHZAle|E 27| olth., v 3HA o= SAEd %
obAEI T Z5E AEE 4-9 SElRAISEY]olar, M nteEA sl SAlEbd ol

RV} obd, delsold wi geEato]2dr]2 yehls A4S, ole A #¥x 97y wi: =, ol
COR’, C(O)OH, C(O)OR™ 2 X35 LAAL & 7 o] o] &=z Az A8e ., 70 2 ., FIA7|2
ng Aag 17, 27) E= 3, 1) EE 2] Hsve HshAd. vekEs Jsv)s S22 o 2
37 @AY 3 A olabe] dmd 9AE AEW (L, 4D 2D O, FFA|olt), W} ulEAE 2 3v]=
S22, O, Me 2 OMeolth. 71 wgdaids R7F ofd, dH=olad mi: Aol dr2 Yehje
7 ol x3EA e

Zzte] R gwbdow B@AoR O ASHA G @ 7] ool A QA= ASE ., T2 R
A e Oy BAA COI0R: 2 AFHA e 59 ulA -9 slelzoldy e Agwch, v s)
EH
h

Ae ZA2kel R= =94 22 0 OMe; C(0)0Me; B X 3H X b2 HolEHowRE A

R dnbdow A7 G2 Cp &7, vigdsiis o).

wowwel A% g g, Y] BB B (1D HFE E= oo Ao HE
& ol 2

2
k
—

)

Lo
et
utl
Ry
rj(g

Y
ll

N
et

)
L]
r)v

gyog 17 & 2719

, 871 Coy &A7= A

o

R A8/ F7b2 Aasel; b sl 47 RS ., 930131, 471 Gy 2271 Holw 1he) 324 94
(o, FFoA E @22 s Hagor Uhe R Q872 Fhm 285 1
- 77kel R SRHoR O AREA @AY ) oldel @zl 94 A O =45 COR'; C0)0H;

COOOR’; 6-91 WA 10-9 o}2; 5-9 A 6-9 slelzold; 2 4-91 W% 6-9 sle|2Ato]2Hozre Au
H0; 7] ofd, sEReld 9 du A2y E AFE A @A} mi= =zl O, C(OR, C(0)OH,
COIR’ 2 A357 A}

o

St 7 olde A dAE XFHE Cy € F Cy EIFAVIEREH AR

U, 27 e 3o el AsEa; wgAsl 4v) Zzhel R o A#EA AL @ ) o) g @

27 QA2 A3H o, LFA COR 2 A& e 5-9 WA 6-9 s zoldzy ey dalw; 2

- A7) RE ABEA @AY EE @A) ol FRA 9AR NBE ¢, Fhol:; HiEAsAE R X8

woage] 37 WA SRS sgel H5d (1D S@E wx o9 hAstoz s& Jlsd A
7
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[0659]

[0660]

[0661]

[0662]

[0663]

[0664]

[0665]

[0666]

[0667]

[0668]
[0669]
[0670]
[0671]
[0672]
[0673]
[0674]
[0675]
[0676]
[0677]
[0678]
[0679]

[0680]

on

=2
=

Jm
Qu

- 37] RE C(OR 2 Cpy SAERE Ausn], A7) ¢, $A7)E ol 149 &= A2(d,

E92)R ABHn AR Ul R s 2 Frhw A e n);

10-2790878

- 7 R Aolm Lle gmal A, FRed Ei @) AfHn Agmoz oHY AEA A
=

g o ol de] FEAl Ak, FFed Ex 9 E AgE Gy EFAIRSE Adgd 1719
=

- 47 RE O A#EA gAY 3 A ool Al dAxh G DA R7F ABHA e

COOR; 2 @57 e 5-9 WA 6-9 slElZold2re Maldr),

B oyl wrh AR SR SEEel e (D9 #FgE i o9 GASHOR

Z0]aL
- 87 CIOR B Cy SHEHY A8HY, 53] C, dZolar, 7] &4V Hojx 1749

A&7|= F7F

- A7l RE Cp &Zold, A7) Gy €271 Z70d 2 d42Ry A 2oz 2719 dzd Axz X
ghu)a; 9

- A7) R= OH; OMe: C(O)OMe; 2 X35 Qe Eojzea

1=}
5
el ok o wEAS SHES FFEl HEY (IDO FFE T o
A ol 3_14

1—0 olr
(O
]

o 4 = ool kAo g 7}

9l AolaL, 7] R& COCF; E Crp RoIWl, A7) Oy RA71E HolE Ul @221 kel E%
Q2R ABYn duHor Ul R A2 272 A8, 7] RE O Ole; C0)0Me; % X3
A ore EelEdare Aeudn. no uldale, RS O, Sola, A7 O, 2AE ER0

2RNE AegE Holx 279 drA Yz XoHT. g mEAs s RS E250d 9 Ax
CF

5, CCls, CHF; 2 CHCl,=Y-E Aelg 2/) = 3719 sz gx=2 35 wdr)o)t),

R719] m}&EA & o= (F;, CHF,, CHCls, CCly, CH.F, CFoCHs, CF.CH,COMe, COCFs;, CF,-E]o}&H,

CFoCH.CH,OH, CH(OH)CF;, CH.CFs;, CFy-SAMERd, &3] CFs, CHF, ¥ CHCl,E ZF3Hr}.

ol o] vghA g sete S vhes 23t

(28, SR)-T-&x-2-(EgEF22WE)-1,6-tto]olaluto|Alo] F2(3.2. 1] S 8-6-U FAt4ad
((2S, 5R)-7-oxo0—-2-(trifluoromethyl)-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulfate);
(2S, BR)-7-%4-2-(tho] &7 2 &M d)-1,6-tto]ofatutolAfo] 2 [3.2. 1] 58-6-Y 444
((2S, 5R)-7-ox0-2-(difluoromethyl)-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulfate);
(28,5R)-2- (o] F 2 2" )-7-% -1, 6-Tho]opatufel Abo] S 2 [3.2. 1] & -6- b
((2S,5R)-2-(dichloromethyl )-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulfate);
(28, SR)-T-Sa-2-(EgF22WY)-1,6-T}o]opxlrle]Ato] 2 2[3.2. 1] S 8-6-Y Fibrad
((2S, 5R)-7-oxo-2-(trichloromethyl)-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulfate);

(25, BR)-2-(ZFQ 2E)-7-9 2-1,6-Tho] o} Aol ALo] F2[3.2. 1] 5 8h-6-9) F2b42:9]

u!

((2S, 5R)-2-(fluoromethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulfate);
(2S, BR)-7-24-2-(Eg|ZFE2HE)-1,6-t}o]olxlulo| Ao F2[3.2. 1] 2 6-6-U A4S

((2S, 5R)-7-oxo-2-(trichloromethyl)-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulfate);

_45_

o8 = oﬂ

CF2CH,0CH,



[0681]
[0682]

[0683]

[0684]
[0685]
[0686]

[0687]

[0688]

[0689]
[0690]

[0691]

[0692]

[0693]

[0694]

[0695]
[0696]
[0697]
[0698]
[0699]
[0700]
[0701]
[0702]
[0703]
[0704]
[0705]
[0706]
[0707]
[0708]
[0709]
[0710]

[0711]

(28, 5R)-2-(1,1-tfo] EF 2 2ol ©)-7-§ 21, 6-Tho oppibol Abo] FR[3.2. 1] S 8-6-9 k29
((2S, 5R)-2-(1,1-difluoroethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulfate);

He 3,3-to] EF Q2 2-3-((2S, 5R)-7-5A&-6-(HESA])-1,6-tfo|ofxfufo]Alo] 2 [3.2.1] FEH-2-Y) L E 3] &
A

(Methyl 3,3-difluoro-3-((2S, 5R)-7-oxo-6-(sulfooxy)-1,6-diazabicyclo[3.2.1]octan-2-yl)propanoate);
(2S, BR)-7T-&4-2-(2,2,2-E8] Z2F 2 ZolAE)-1,6-t}o]olxjulo|Alo] 2 [3.2. 1] F¥-6-Y Fake4A
((2S, 5R)-7-o0x0-2-(2,2,2-trifluoroacetyl)-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulfate);

(25, SR)-2-[to] ZF 9 = (1,3-Elo}&-2-U) e |-7-&4-1,6-U}o] o} Alulol Alo| F 2 [3.2. 1] &E¥-6-U itk

o3
=

I2x

((2s, 5R)-2-[difluoro(1,3-thiazol-2-yl)methyl ]-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen
sulfate);

(25, 5R)-2-(1,1-the] EF 2 2-2-H| FA | & )-7-% 221, 6-tho] opatuto] Abe] 22 [3.2. 1] & &-6-d BbF49d
((2S, 5R)-2-(1,1-difluoro—2-methoxyethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-y]l hydrogen sulfate);

(25, 5R)-2-(1,1-tho]| ZFQ & -2-3fo] =2 A|o]| g )-7-2 A-1,6-TFo] o} xpufolAlo]| & [3.2.1]2E-6-Y A5

o
((2S, BR)-2-(1,1-difluoro—2-hydroxyethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulfate);

(28, BR)-7-S4-2-(2,2,2-E 8] BT 0 2-1-3ho] 2= Ao €)-1,6-To| ok Aputol A}o] F 2 (3.2, 1] 5 5k-6-2) F4H5:

49

((2s, 5R)-7-0x0-2-(2,2,2-trif luoro-1-hydroxyethyl)-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen
sulfate);

(2, BR)-7-24-2-(2,2,2-E| EF 22 ")-1,6-tlo]opfulo]Alo| 2 2[3.2. 1] S &H-6-Y 3549

((2S, 5R)-7-0x0-2-(2,2,2-trifluoroethyl)-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulfate);

(28, 5R)-2-[t}o] ZFQ 2 (A e-3-) e |-7-8 -1, 6-Tho|ofxjulo] Ao F2[3.2. 1] & 5-6-Y ke
((2S, 5R)-2-[difluoro(oxetan-3-yl)methyl]-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulfate);
(28, 5R)-2-(E2 2 H)-7-54-1,6-tho]opAputolAte] S 2[3.2. 1] 5 '-6- ka9

((2S, 5R)-2-(chloromethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulfate);

(2R, 5R)-7-x-2-[(EdEFe2vg)dvd]-1,6-tho]ofaluol Afo] F 2 [3.2. 1] & E-6- b ad
((2R, BR)-7-oxo0-2-[(trifluoromethyl)sulfanyl]-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulfate);
(28, BR)-7T-SA-2-[(EYEF L2 EA)HE ]-1,6-tho]ofafulo]Ale] 2 [3.2. 1] 5 8-6-YU 349
((2S, 5R)-7-oxo0-2-[(trifluoromethoxy)methyl]-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulfate);
(2R, 5R)-2-ZFQ 2-7-5 -1, 6-Tho]opRputo] Ato] E2[3.2. 1] 2 8-6-2 FA5409
((2R,5R)-2-fluoro-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulphate);

(2S, BR)-2-ZFQ B2-7-84-1, 6-t}o]o}xjnfolAlo] &2 [3.2.1]5-6-Y A4 d

((2S, 5R)-2-fluoro-7-oxo-1, 6-diazabicyclo [3.2.1] octan-6-yl hydrogen sulphate);

L
(2R ,5R)-2-Z 2 2-7-2 21 6-Tlo]o}rbulo| Ao 22 [3.2.1]1 3 E-6-U B2 Ad

((2R,5R)-2-chloro-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulphate);
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[0712]

[0713]

[0714]
[0715]
[0716]
[0717]
[0718]
[0719]
[0720]
[0721]
[0722]
[0723]
[0724]
[0725]
[0726]
[0727]

[0728]

[0729]

[0730]
[0731]

[0732]

[0733]

[0734]
[0735]

[0736]

[0737]

[0738]

[0739]
[0740]

[0741]

2F (28, SR)-T-Fa-2-(EgEFe2uE)-1,6-tto|olapulo|Ale] F 2 [3.2. 1] &8-6-Y At
(Sodium (2S, 5R)-7-oxo-2-(trifluoromethyl)-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);
AF (28, SR)-T-F2-2-(To] ZF e 2" )-1,6-t}o]ofafulol Abo]| F 2 [3.2. 1] & eH-6-U 4t
(Sodium (2S, 5R)-7-oxo-2-(difluoromethyl)-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);
2F (28,5R)-2-(the] 222" )-7-% 41, 6-Tho|ofxlutol Aol 22 [3.2. 1] % %H-6-d Skl
(Sodium (2S,5R)-2-(dichloromethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);
2% (28, BR)-7T-Sa-2-(EgFRZavd)-1,6-tho|olaulol Afe] F 2 (3.2, 1] 8-6-2 kel
(Sodium (2S, 5R)-7-oxo-2-(trichloromethyl)-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);
2 (28, SR)-2-(EF L =M E)-7T-5 41, 6-tho]optutolAte] SR [3.2. 11 58 -6-Y ke
(Sodium (2S, 5R)-2-(fluoromethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);

AF (28, SR)-T-Fa-2-(EFE 2 E)-1,6-tfo]ofxlulel Ato]| 2 [3.2.1]1 586~ it
(Sodium (2S, 5R)-7-oxo-2-(trichloromethyl)-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);
AF (28, BR)-2-(1,1-tho]| ZF 2 2o & )-7-% -1, 6-Tho|opxfulo] Ato] S 2 [3.2. 1] S 8k-6-Y Sk
(Sodium (2S, 5R)-2-(1,1-difluoroethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);

MY (25, 5R)-3,3-Thol B0 2-3-(7-%2-6-{[ (AT %A ALY S A }-1,6-The] ool o] 22 [3.2.1] %
Bh-2-9)) T2 3] 2 b

(Methyl (2S5,  5R)-3,3-difluoro-3-(7-oxo-6-{[(sodiooxy)sulfonyl Joxy}-1,6-diazabicyclo[3.2.1]octan-2-
yl)propanoate);

2 (28, BR)-T-54-2-(2,2,2-E EF Q2 obA " )-1,6-tho]ofxfulo| Al 2 [3.2.1] SE-6-d Ak
(Sodium (2S, 5R)-7-ox0-2-(2,2,2-trifluoroacetyl)-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);

28 (25, BR)-2-[t}o] ZF Q. 2 (1,3-Eo}=-2-U )W el |-7-2 41, 6-TFo] o} xjulo| Ao F 2 [3.2. 1] % EF-6- 314t

o3

=

(Sodium (25, 5R)-2-[difluoro(1,3-thiazol-2-yl)methyl]-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl
sulfate);

28 (25, 5R)-2-(1,1-t}o]| ZF Q. 2 -2-H| EAJ 8 )-7-F 4 -1,6-TFo| o} Apulo| Alo] 2 [3.2. 1] 8-6-Y 3k
(Sodium (2S, 5R)-2-(1,1-difluoro-2-methoxyethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);

AF (28, BR)-2-(1,1-T0] B 0 28] ZE Ao € )-7-5 -1, 6-Tho| oAbl ol Ao E2[3.2.1] S Eh-6-21 )

o3
=
(Sodium (2S, 5R)-2-(1,1-difluoro-2-hydroxyethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);

25 (25, BR)-7T-22-2-(2,2,2-Eg]ZFQ 2-1-3}o]| =2 Ao € )-1,6- T}o]olalnfo]rle]Z=[3.2.1]%E-6-U
ik

(Sodium (2S, 5R)-7-ox0-2-(2,2,2-trifluoro—-1-hydroxyethyl)-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);
28 (25, BR)-7-84-2-(2,2,2-ER|Z2FQ R € )-1,6-t}o]o}xlrfolAlo] 22 [3.2.1] S&-6-Y it

(Sodium (2S, 5R)-7-oxo0-2-(2,2,2-trifluoroethyl)-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);
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[0742]
[0743]
[0744]
[0745]
[0746]
[0747]
[0748]
[0749]
[0750]
[0751]
[0752]
[0753]
[0754]
[0755]
[0756]
[0757]
[0758]
[0759]
[0760]
[0761]
[0762]

[0763]

[0764]
[0765]
[0766]
[0767]
[0768]
[0769]
[0770]
[0771]

[0772]

[0773]
[0774]

[0775]

S5S0dl 10-2790878

2F (25, BR)-2-[the] EF L 2 (SAE-3-) W e ]-7-52-1,6-tho]opautol ate] 2 [3.2.1]58-6-Y ke
(Sodium (2S, 5R)-2-[difluoro(oxetan-3-yl)methyl]-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);
2F (28, BR)-2-(FREME)-7-%4-1,6-tho|ofatutol Aol 2 [3.2. 1] % 8-6-Y kel
(Sodium (2S, 5R)-2-(chloromethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);
2% (2R, SR)-7T-%4-2-[(EgEF e 2rd)dad -1, 6-tho]opatutolAto] 2 2[3.2. 1] S 8-6-d 419
(Sodium (2R, 5R)-7-oxo-2-[(trifluoromethyl)sulfanyl]-1,6-diazabicyclo[3.2.1]Joctan-6-yl sulfate);
2F (28, BR)-7T-H4-2-[(EYEF 2 EA)mE -1, 6-tto]opaputolAto] 2 =2[3.2. 1] 5 8-6-U 419
(Sodium (2S, 5R)-7-oxo-2-[(trifluoromethoxy)methyl]-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate);
H (2R,5R)-2-FF QL 2-7-% -1, 6-tho|ofatulo|Ale] 2 &2 [3.2.1] % %H-6-U ikl

(Sodium (2R,5R)-2-fluoro-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl sulphate);

2 (28, BR)-2-ZFQE-7-54-1, 6-tholopabutolato] 2R [3.2.1]158-6-9 44
(Sodium (2S, 5R)-2-fluoro-7-oxo-1, 6-diazabicyclo [3.2.1] octan-6-yl sulphate);

)
2 (2R, 5R)-2-FEE-7-%4-1,6-tho]obaputo|Abo] S & [3.2. 1] 8-6- At

(Sodium (2R,5R)-2-chloro-7-oxo-1,6-diazabicyclol[3.2.1]octan-6-yl sulphate).

uol Nl SRS 08w o

(28, 5R)-7T-4-2-(EgEF e 2vd)-1,6-tfo]olauo] Alo] F 2 (3.2, 1] 8 6-6-2 S5
(28, BR)-7T-&&-2-(tho] ZF 22 €)-1,6-t}o]ofxlufol ALo]| 2 [3.2. 1] 586~ Fit5ad;

(2S,5R)-2-(tho] 2 2|

ME

)-7-%2-1,6-T}o|o}ztulolAlo] F 2 [3.2. 1] 3 6H-6-Y Sk A;

(28, BR)-2-(ZFo =1

ME

)7~ 21, 6-TholofAhrlo] Afo] F2[3.2.1] 9 8-6-2 A5
(28, BR)-2-(1,1-to] ZF Q. 2 8)-7-F 4 -1,6-T}o| o} Apul o] Alo] S 2 [3.2.1] S E-6-d 34t

_"’:
(28, BR)-2-[T}o]|ZF 9 = (1,3-Elo}&-2-Y) W&l |-7-L 241, 6-T}o]o}xjulo]Alo] 22 [3.2. 1] S E-6-Y 2k,

o] -
™

(28, BR)-2-(ZF ==Y )-7-54-1,6-t}o]ofx}ufo| Ao F 2 [3.2. 1] E-6-Y A4,
KX

(2R, BR)-7-22 EEFozvd)ddad]-1,6-ttolofxuto|Ate] S 2([3.2. 1] S 8H-6-Y ke
(25, 5R)-7-= EYEF o 2dEANHE]-1,6-t}o]olztufolAle] S 2[3.2.1] S 8-6-Y FAF4Y;
(2R,BR)-2-FF LR -7-F4-1,6-TFo]opatufoAbe] F 2 [3.2. 1] 576~ a9

(28, BR)-2-FFQZ-T-%4-1, 6-tfolofatulo]ale] SR [3.2.1] S 8-6-Y Fibrad;
w
(2R,5R)-2-F 2 2-7-24-1,6-T}o]ofxbulo] AL S 2 [3.2. 1] S 8-6-Y 3AFr4%)

9 ole] okA|EtH o7 g 7ed .

ol g 3gtEel nlAS oAt o 5§ Jed A& SOHVe F, 53] 4 A YEFR, dF 59 HED
FEARER 2 47E 559, A8 59, 2F ® Xebg dolvh. shlel AAE 2FEQel M vk st
2% (28, BR)-7T-4A-2-(ETZF 90 2W|e)-1,6-tto|ofAluto| Afo] 22 [3.2.1] % E-6-2 8aked;

2F (28, 5R)-7T-&4-2-(tho] 2F 2|’ )-1,6-to| o pulol Ato] F 2 [3.2.1] & 8H-6-9 ik ;

2 (25,5R)-2-(tlo] 2 2 2HE)-7-8 4-1,6-t}o| o} xlulolAlo] S 2 [3.2. 1] 8-6-Y 4k
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[0776]
[0777]

[0778]

[0779]
[0780]
[0781]
[0782]
[0783]
[0784]
[0785]
[0786]
[0787]
[0788]
[0789]
[0790]

[0791]

[0792]
[0793]
[0794]
[0795]
[0796]
[0797]
[0798]
[0799]

[0800]

[0801]
[0802]
[0803]
[0804]

[0805]

SS=50dl 10-2790878

28 (25, R)-2-(ZFF Q2 E)-7-24-1, 6-t}o]o}Aulo]Alo]| F2([3.2. 1] S 6-6-9 34+

2F (28, 5R)-2-(1,1-Tho]| ZF Q 2o g )-7-2 2-1,6-Tho] ol zpufo] Ao Z 2 [3.2.1] S E-6- 3144
2F (25, SR)-2-[tho] 29 2 (1,3-Elo}E-2-) W e ]-7-% -1, 6-t}o|ofxpulo] Alo] F 2 [3.2. 1] & H-6-% 34t
A

28 (25, BR)-2-(ZFRZ2WE)-7-824-1,6-tFo]olapulolAle] SR [3.2. 1] & ¥-6-Y ik ;

28 (R, SR)-7T-F2-2-[(Eg)EF ez E)Adud ]-1,6-tlo]olapulolAle] 2 [3.2.1] & ¥-6-Y ik ;
2 (2, BR)-7-FA4-2-[(EEZF o2 EA) WY ]-1,6-tto]olxino] Aol F2[3.2. 1] 3 8-6-U 3t
2F (OR,5R)-2-ZEFQE2-7-&4-1,6-tho|opatulo]Alo] E 2 [3.2. 1] 8-6-9 A+ ;

2 (2, BR)-2-Z2FQ2-7-84-1, 6-tlojopatulo]Alo] ZF2[3.2. 1] 8-6-9 ik

w

2% (2R,5R)-2-E22-7-84-1,6-t}o]ofAnlo|rto] SR [3.2. 1] S8-6-U 34t

Ro| @mAle] ol 714 wigrd @ sz e thedt 2o

(25, BR)-7T-Sa2-2-(ETEF 22w E)-1,6-t}o|olxjulo]Alo] S 2 [3.2. 1] F&H-6-Y k54,

lkl

(25, BR)-7-&a-2-(tho| E2F 22 v E)-1,6-t}o]olxjulo]Alo] E 2 ([3.2. 1] & e-6-U ik, ¢

(28,5R)-2-(Ho] S22 E)-7-52-1,6-tho] opapue] Ao S 2 [3.2. 1] 58-6- a9
518

ol g s§HEo] nighAg ofA|stH o 8 Jhed d SOH 27 9, 538 4 A dEw o, dE = H

b B |
SrEgEEe W 9% 49, 98 5ol &F U Zed gtk s ANE 2FD] b kel

F (28, BR)-7-S4-2-(EgEF 2w d)-1,6-tte|ofatutelato] 2 [3.2. 1] 58-6-4 39

AF (28, SR)-7-Fa-2-(Tho] 2R 2 d )-1,6-tto|ofabuto|Alo] F 2 [3.2. 1] & 8-6- it 2
2% (2S,5R)-2-(to| F 22 m
ol gr=Al 7 wigrA g shjtES vt 2tk

(2R,5R)-2-EF L 2-7-3~1,6-t}o]opx}ufo| Ao £ 2 [3.2. 1] E-6-Y A4,

)

)-T-% &1, 6-tholohAbutol Aol 22 (3.2, 11 S ¥-6-2) 34t

@

=~}

(28, BR)-2-FFQ2-7-54-1, 6-tfo]opxlulolAlo] Z2([3.2. 1] 586 Fit5ad;
(2R,5R)-2-F 2 2-7-% 21, 6-t}o|ofaputo| Alo] F 2 [3.2. 1] & 8-6-Y FAat42%;

% olo] oletH o HE w9

Jelsh slgHEo] uiehaet ofAg A o R &8 shed A SOH 719 @, 53 4 A dEREE, oF 5o HE
dongd 2 g7y 554, dE 5o, &F 9 XEE doltt. avlel AAE AFdel 7S vk st
t}:
AF (R,5R)-2-FFL&E-7-§24-1,6-tho]opautol Abo] 22 [3.2. 1] S w-6-A 4t
28 (2S, BR)-2-EFQL2-7-84-1, 6-Ut}o|olxlulolAlo] F2[3.2. 1] e-6-Y 4tk
2% (2R,5R)-2-F R Z-7-2 -1, 6-T}o]o}xulo|Alo] Z2[3.2.1] 2 El-6-2 324
i2ee)
ool sljhE (53] Ro| dEAle] opd sk (1), 348k (1) E= 348k (11D9] 343hE)e theo v
521 A(Scheme A)ell whgt A= = Qdrt:
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[0806]
[0807]

[0808]

[0809]

[0810]
[0811]

o
J
Jm

o1 10-2790878

e,
- Mgﬁgol TIEI;H R, 1) MsOH, LiCl, THF Ry,
: 2) BnONH,, HCI, —
/N NHB& 0O- NaOAc (aq), EtOH NN
|
Boc , 9] e i OBn
() /( 6 (@) (7)

R ,, R///,,'
1) MsOH, EtOAc O\ 1)NaBH(OAc)s, H,S0,, EtOAc O\
2)KHCO; (aqg)  HN \'Tl — HN S

2) oxalic acid, EtOAc, acetone |

OBn OBn
(8) 3)

7, R//’I,

1) KHCOj3(aq), MeTHF '
N N
2) triphosgene, NEt;, MeTHF N N
g “OBn o ~0S05
) ey
Hhg-2 A

471 BOC-3] &8 t)+=(BOC-pyrrolidinone)(2)2 A& 4F detol=(sulfoxonium ylid) Ak W-&3}e] in situ

-dd(ring-opened) AFo|=(6)E AT = AT}, OOb‘é?(}E‘r(Protonatlon)—': i Fol29

THS WE Jo= dE HELE FT(species)S AAH, DNSOE Yl 0-¥F slo]l=FAolnl

et F22YdE AEEL A 4] (oxime) S AFAATHT). ol EE FaE AW S A5t

Ao A7k (basification)A] HC1l A &2A(formal loss)Z /A A o=

a7t skl g7t SETh@). thA] g o= wElE daE AR &4 o)F AFe gAY
3

RS B | T
doll o]o} Atz A & FAdE FEEdeY FHE SXAAZT(3). EFEZ A7 (triphosgene)S X271 FF
o2 AE3e s vlelAtolE8 Q4 (urea)(9)E S thS E@dldst 9@ MHEsIste] stsha (1) 3
FES A, 3] RVIE Zed wE 448 HE FEE AMSEte] BHEd 4 k. 3 sRtES
Azskr] A, 4 A2 L oA A WES2A (scheme) o]l #3H F7 AlF ALge &lr]e] At A WHE B
ol AR =] th
g3 A B dg o] e (1D Y ggt=d sk §4 A28 Jepdoh. £ 29y sk (1119 sitE
AR slshs ARgste] AlxE = AARE (2)9 FEYAdEA, = (2H)EFE AlZrE:

R
N

Boc o)
(2A)

(11D 9] 3gtae 7] vbgA Bell whe} 7kt dyA =iy ghdd

Rol st=alel FeH4 (1) 2 5844
EEREI=APE

)
T ArkEketA (1D 9] ekl
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[0812]
[0813]
[0814]
[0815]

[0816]

[0817]

[0818]

[0819]

on
J
Jm
Qﬂ

10-2790878

(1) AgF, Selectfluor

(i) Pb(0Ac)4, LiCl

i

q

N BY W BAS WS A BP0 AP A=A-wsaty HFR@OIA Aol W A

web G4E ek, wgA Bl UE SR-sERe 371 2 AAdlA A AE uke go] wwAs o
Fu

olA -080, Felz AzE 5 vk, A (11D A&t 3hgE

o
i
e
il
i)
Lo
jincs

e, ofd =

AGe B owvel Gu-shgRe A 98 WA Bl e sabs P
Fob oheld $ATHCl

3 o=z il xﬂﬂ%
, Hunsdiecker and Hunsdiecker (1942, Chem. Ber., 75, 291) * 2 E5AAS 29 (s1lver salt)
17 9bSAI7IE S340 Ade] g AL Hd 01011:} 04]~ S0, Li (2012, JACS, 134,

w2 o e
U ne a
2 Y o

X

I

Iz

i

[

o

o

olo

(<0

ol

rr

o

i)

#

s

4
JPI Ay o

i
rﬂ

)
rlet
[0
ol

e < A D

10401)2 Zu] AAE(silver nitrate) 2 Selectfluor = AR&3te] otz 1% otz T2 oajol=z
]9 313k 218 Busdk. Lid w9 =8 F-CH2-N-CO 2ZH&7]9] 3 7FA] o& EgaA|qr, o]:=
Al 7 A9 AHEEEVIZE e 5EE S Qdal, FtRE7IY Abkel oigk #FHLE M|
(delocalisation)& s 24 19 AAEE iﬂ@ﬂi AARdE. daddel shHEdl bR d77 Q=
%7]4 "1] 7%4 i, AX ] T YA/ S f% A FHAR AsE o 9o, ong
T ols ?J_%] quenching) @t} (2016, Organic Letters, 18, 9890).
Bk 2 = RIS FATGoZH Exp)
u

e}
1o,

)
2

r}ﬂ: 09&3

=553 A=
Lo e sRtEe RAEY g, "HElE olF
¢(bridgehead double bond)" el A o3 Hgsrt =9id 4 vk, o

olF ZAgS AT £ fluk= AL Bredt(1902, "Ueber isomere Dehydrocamphersauren, Lauronolsauren
und Bihydrolauro-Lactone", Ber. Deutsch. Chem. Ges., 35, 1286-1292)° 93] S #TAHYoH YFol+=
olF AFS P57 AsA p-2ng £2 THA FHol 8THE B4 AR o)ES AlEste] Ao
A Qiet. olgldt A3 2 wye gRstE eEd EAdt. SE2 X3V E HEZoMHCE ¢t
H3} 2lHe #EE Kochi Wb =S ARSste] 27543} @228t (decarboxylative halogenation)oll °}a
AFstAl AlZE T K. Kochi, 1965, JACS, 87, 2500).

zyE @ =3
w Wl ShehEd oA 2SR AlTE 4 i, oA 2AES AR 8 e B &
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[0820]

[0821]

[0822]

[0823]

[0824]

[0825]

EoaNAs B B ouge PR I, Avgon, YR B wdel GBS 8 v R
o.oBn udoR, o)t ¥ wwel B Ar) 50 wiwkd FHATH VAR kAsHy 2HEE AT
B owdgle] vk, ER, B ouwel s ATBHE hASHY 2YFol FAHoR BN B wwe) HYE
Fhelt 49, B odwe) fgEe Aunden Ad4on £59 B8 o 4AA ol

AT vhsh o], B oume SFERS wHdel 49e A8 Ex s o F83h 53, o5e SBL &
aol oAlAlolmE FAA e Tg-SAF WS AARAY FaAzlE W fEeT. SFREe BEo
2 ARgEAL A 48S G 98 GRS WE o AsE F Ao FTRES T L
oA £Fete] AgR 5 Qov, 53 gde fushs wEeot FAA wE Aol Uel Y Uy
of Holw FRAOE ogr-p- Febvh Exol od FEAHAG fE Ao AUsE Aol AeE 5

wheb] B odbmge ek (1) B ogdwo] 3eE; U 17 o]Ate] (ii) wHEE-B-2HElulA (metal lo- B-lactamase,
A=)

y X 1
MBL) AAl; B (ii1) AL =3¢ Aledn. A7 =2F2 = d3gd SdAE FrtE 23 5

2k,
Wy e, BHAE 27 B APoR AFD 5 AAL, o5 F st ool AEAon AFs
9 ootk MER AGsEE P9, 27 olgel AAlE A6 wE AEAe Ty 4 vk, WE AY
gre B, dedor oge] Fof duAs i EY Pz AT S dn dF Bo), sE:
(i) ¥ @39 S92 TP 248 2 (1) AL TFshs 242 2 (i) ML S Tshe
ZHE F oh} BE B RE, AE40E o5 AHg MYAE @A EgaT. 24 oldel FHAL A A
FeE 4%, 27 oldel BAAVE B A 2HBZ AT 5 vk, WA opAss 2B (1) Bdol
AR B R SEE: (i) IR 8§48 A5 Al wE 4R L Agdew (i) FA; ¥
(iv) Wg=-p-evba OBL) oAl 3 sh} ®i wEs Tgac

mebd, B owde) shgE % FAAE @A EE AR AYshE 5 vk, =@, B o2we) 3gE 3L o
AAE A EE EER Asd £ Ark. A 7 BYAE BE EAsHE 49, B 9wl S, ML o
AA R AL 47 v Agor AFE AL, MER AZsd & . doer, 4R F 2l
99 Agew AFE & An UeA 4re dMuw AFd 5 otk 5, B uve sgEe WL JAA o
Pk g ABekE = A/ w2 owge SFEe WL A dA APSHE + ol ww A
AR ATHAL; Bt B ouyel sgEe 3449 A Astd S s v B JAAE HEE A
FEAL: EE BL AL G B AGE S Qi e w eyl BgEe MEs AFEAY; ®
B owye) shgE, L AA R FAAE A% HEE AgsE & A,

A, B owde] SR W FoluAY ¥ wiel 2% wi 2YRd ASHE AL Iy
FAelt, not g, FAAE A, AN, ABRAEY P APoRyE Aud p-oy

=
FAA ) AY; = FAA = ol=2EH S (aztreonam)©|th. FhatHdl gAdA| 9] o= | u# ¥ (Benapenem), ©]
v H W (Imipenem), w23 (Meropenem), ol ZE}#| W (Ertapenem), =23 (Doripenem) % ulojols
(Biapenem)< Xg3lc), HAUAde] o olEAlA Y (Amoxicillin), &I A(Ampicillin), E|FIE24#
(Ticarcillin), T #H 22 (Piperacillin) ¥ EFAMEH (Cloxacillin) & XF3TE. AZ2AXEFL o= A
38 (Cefepime), AlTEH (Cefazolin), AEZEF & (Ceftriaxone), MEZEFXH (Ceftazidine) F A ZEH]Z
(Ceftobiprole)= x3sttt. #Vle] o= 24 (Faropenem)= X3et;, &2 A= EHg w0
o

et

o T ool >t

(tobramycin), Yl@m}o]Al(neomycin), A~EHE®RLo]A(streptomycin), AEFR| A (gentamycin), Z-u}
(tazobactam), &I Al (rifampicin), A|ZZZZAX(ciprofloxacin), ©}v]7FAl(amikacin), =
(colistin), o}I=EH L

F(aztreonam) P B EZZA}A(levofloxacin)S EgH3ic}. uldzsiAlE, p-=2¢
A= ofzEd e e bt dAAolaL, Huh uigAstAl= nlojot|dl, ojmHyl e w2 H lo|rt.
A Fejoll w=w, wpolofH| WS uigA g Fhatedl A Aotk = thE FHjol] wEW, wzZH e nleA &
Fhatald A A olth. v = 08 Yl wEw, g-2te FA8AE hutEyl Ao, B} vighA st
Ae olm Ay e wzZHvlelw, 7P utgAsiAlE= w2 Hloltt.

MBL 1AM B el 23 EE 2ROl EASL B o3yel sgus 3 FelHE A%, ML dAAE
v S A= WO 2014/198849, (GB2533136, PCT/EP2018/069827(W0 2019/0163932 Z¥¥) H+&= EP18290056. 39
1A% vsh e haEel,
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[0826]

[0827]
[0828]

[0829]

[0830]

[0831]

[0832]

[0833]

[0834]

[0835]

[0836]

[0837]

[0838]

[0839]

[0840]

[0841]

SS=50dl 10-2790878

RS A E, MBL AlAlE 384 (M) 3HgHE, T o9 oAy o 3§ 7led Fola,

(RZA) /R4A
m
@) ZA - XA |
o\\\\\s\ ST
R3A R7A RGA
NH
S
\
0]
N \R1A
@]

1b

0 7] R'=H, R 2 -CHOCOR " 22E Agsa, 47 RV= A8s7 e ¢, A

0 Zt7Zte] R = Eydow geomre Mugn:
L 3
(i) &2 or R
(i) 1A, 20 == 30e) &= 28] 2/Es e R A2 degos g
s &), S(Cs &), S0(Crs &) B S0(Crs &) B

a b

(iii) o] R 3 R+ Sg4es $4 9 AFHA &2 (. EEREH dgsa

rr

o (2l NRCOR, 2 NR'C(ONRR';

o 27t & =alx o= (N, OH, -C(ONRR’, NRR*

11_12

ARCORDRY, —CORMDMRRY, 2 -NRCOR HNR'R" .25 e Aewn; Ay 77t

T X3EA] e (L, dZolar;
o A7 m& 0, 1, 2 EE 309

Sz g ABEA @AY e G2, R, 2 MR R o2RE deg

/\‘_‘
(0] -
7= AgE C A G A7I=HE desar;

o A7) 7= ATl ALY mE= NRC(0)-, -CIONR"-, VR C(ONR"-,
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o
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[0842]

[0843]

[0844]

[0845]

[0846]

[0847]

[0848]

[0849]

[0850]

[0851]

[0852]

[0853]

[0854]

[0855]

[0856]

[0857]

[0858]

[0859]

[0860]

on
Ju
Ji
Qi

10-2790878

\R'C(0)0-, -0C(ONR", -NR"C(0)$-, ~SC(ONR", —NRCONR -,

+ 11_12 + 1011

CORMNR =, NRCORDNR -, MR CNRR)-, -CONRRTNR -

11 12

+ 10 1 0, 11
AR CONRTRENR -, -NR C(NR )O-, -OC(NR )NR

11_12 1011

AR CONRR)0-, —0c(NR'RDHNR =, -NRC(NR')S-, -SCONR')INR'" |

+ 11 12 + .10 11

AR COVR RS-, -SCONR'RONR™=, ~C(OINR™-, -NR"'C(OINR" -,
~OC(ONR”, =SC(ONR”, -CONRONR'™=, ~NRCONR'NR -,
+ 1011 15 10 + 1112 15 10 15
CONRRNRY-, ANRCOVRRNR -, —0COR™INRY,
S0CNRR'ONR =, =SCONR ONR”, 2 =SC(NR'R'NR -2 HE] el 1,
o A7 L= Aol A oy 2, 0y WAL, Cy 7P,
Cry LU -(CopAto)|E2gAdd)-C s A, Cy SAA-(Cs Alo]ER2LZAd) & (Cog A EFR2LAU)-Cy &

1011

L -0R", 2 -NR'R ERE Auw 17 £ 279

Auowny Audn, 47 Le ARHA gAY F2 A
72 AIHAY; Ee F7] L
~C(R")=N-0] 31
0 47 X' ATl AU B, A7) Lol A EE CRN-o] okl B35, 47| X AFelAL E R -
-0-, NRCOR -, 2 -CONR")-o.=5E Aelwu;
o A7 pE 0 EE lo);
4A 4 = - 10 1011
o 47l R & H, -(N 2 3R LAY == =27, -0R , -N\R R -CN o 2XRE AuHd" 1), 2/ ==

37Me] 2372 2gE € WA G 425 E AegE,;

= 47 RE R S @ adsle], ool Faw Uaksh 3, welel Hojw shie E3hE v
Jaka, A7) dElRAlel 2 A#EA @AY ®
B AREA e ¢ A G 2, g2, R, MR R, 2 -ONewRE Hud ) Eis 27)e] A7) A

r_\.(g
B
Ll
bl
ol
ol
ol
rlr
o,
=
N
40,
&11“
)
fru
~
>,

(U
®
o
N
il
ofk
o>“
_OL
k

0 47 R'=H, -ON 2 X857 @AY wm= =2, R,

T

-NR R, ® -ONe=iE Adgd 4, 270 = 3709 A2 Add 6 WA G SE=5 Y d9Hy;

x4 R R @71 adslel, olge] RaAn Axsh @, mele] ol shie ¥ihd wa
A4E TP 5-9 WA 6-9 sH Ao Z YoV B FAska, Ay AHBAFY ) ABEA @AY =
10 10_11

E ASYA Fe ¢ WA C, 4, d=EA, 0R , -NR R , @ -(No2RE Adud 17] w& 2719 X372 X

= A R o R o} A A o], o]5o] Fatw At} A, agle] Holw e E3tE
A AAE ¥9el= 5-9 WA 6-9 FEHEAIIEFE VS dAsta, A sHEAeIEFE Y= XEHA
AL}, EE XBEA 2 ¢ WA ¢ 97, F=A, R, -NRR, 2 -ONe2RE Aud 17 E= 279

_54_



[0861]

[0862]

[0863]

[0864]

[0865]

[0866]

[0867]

[0868]

[0869]

[0870]

[0871]

[0872]

[0873]

[0874]

[0875]

[0876]

[0877]

[0878]

H, -ON 3 A 8s)4] FAY s =

-NR R, ¥ -CNe2Xg Add 17, 271 =& 3719

A AAE o, o
-9 SEH EAFO]EE Y

=7, -0r

(e}

47) R 243

170, 27 %= 37

= thgomyy Aguw:

2 (N, O, -C(ONRE, \RR ;

| n& 00]aL;

| L& A%olAY Cpy &

S=50dl 10-2790878

A&7|= AgkE ¢ WA G SHARFE B s

| P s @, welel AHolw shie] wahel wha

dgdstaL, A7) el EAle] S8 Y= AfE A Y, E

, NR R, & -C(Ne=25H dud U =& 2719 X372 A

| g Aok @, welol Aol shfe] waba e

@gstal, A7) el mAle] 287 ASE A GAY, ®

, -NR R, ¥ -(Ne=zXg Aed U] =& 2709 X372 A

w ABE A e C, WA ¢ dola, A7) R o] Xsd

10_11

1 -NR R oRFH sy Aud 4, 27 Ee 3749 A

d, S e, AgR, deE 9 EelERRE AU Rou;

2, N, OH=Y-H dess 4, 27 =5 3749 A7 dedoz 3kd 5 e, G, €4,

0(Crp &7, S(Crp &Z), SO0(Cre &)

] 2% -NRC(0)-, ~COONR'-, 2 -NR'C(ONR"-e. ¥ Hejsn;

2 (g AALDANOZRE MeE] 1,
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[0879]

[0880]

[0881]

[0882]

[0883]

[0884]

[0885]

[0886]

[0887]

[0888]

[0889]

[0890]

[0891]

[0892]

[0893]

[0894]

[0895]

[0896]

[0897]

[0898]

[0899]

[0900]

[0901]

[0902]

[0903]

[0904]

S=S0dl 10-2790878

5A - 1011

e B71 R = H, (N 2 X&=)x] A == N, 278 B 378 &2 A$7] 5/ 1709 -NR R A2

HZ X8dE ¢ WA € ¢Z4Z2HEH Aexa,; 9

uuh o EHSIE, ML AAE oY AEsE 851y A9 SgEolt:

o 5-[[4-[(2-TotyH oA ) ot e |-3-(EYEF 2| S ) s d [d 2 d o ] ElopE-4-745 44t

ﬂllkl

o 5-[[3-F 9 2—4-[[(2- FohIu) ol A d)obv] we w2 3l W | 2 3 dopv] e E] of S—g=7h 220 )
o 5-[[3-ZF 0 2—4-(Fol] t) e &) o d | 4 E D ohv] 1 | o} -4-7H3 2121
o 5-[[3-FF-6 2 -4-(2-Toh ]t o] A shd 7hm ol ) o I | 4 Ed ol ] EJ o} —4-7h22)

. 5[ [4-[2-[ (2-0}P] 12— ] W] e &) o} ] 1 -2~ o W ] -3- % 5.0 254
D ohv] e | B 0} —4-7H 3 A4
[[3-7hubi A -4-[ (2-Foh] o] b A &) ohv] e | | 4 2 o} e | €] ob -7 4
o 5-[[3-A10bemd-[ (2-FohL] E] smob A &) obv] e ] d | S d o}v] 1 | E] o} 47153 2021
o 5-[[3-F7 6.2 -4-(2- ol ] o] ol 5 Al b do}v] e ) 3 4 2 d o} e T ] o} - 4- 72 4
5[ (4-Foh a3l ) 4 do}v] 1z | B o} —4-7h 241 4

o 5-[[4-[2-(2-7h 2 o] 1] £ Q1 8] = 2} 32 )-2- & Ao 13-

mlm

Foz-dd T obrl ] EobE-4-75 A4t
o 5-[[3-222-4-[(2-Tohl vl obA ) opv] e T3l I 1 4 E W obv] e | b -4~ AAL:

o 5-[[4-[(2- ol Tl smobAl e ) o] e ]-3- v H A -5 D ] W o} e ] o} 47}

o 5-[[4-[[2-(2-7H 2ol V] £ 5] E b 1) oA 8 Jobv] 1z | -3-F 5.6 -5 d | A o] ] B0} B-4-7H 2413

o 5-[[4-[[(2B)-2-(FHE o] P =8| Eeh e )ob A E ov] e ] -3- 57 @ 2-d] AT Dobv iz |E|olB—4-7} 22

24

o 5-[[4-[[2-(4,5-thol 5Fo] = 2 lii-o] v] chE-2-o}v] 1= )opa & Jo}ol e ]-3 5-cfo] B o - | M o]
B obE-4-7HE AL

o 5-[[6-[(2-T-ohI ] ok A &) o] ] 9] 2]} 21-3-91 ] 4 S ohv] e E] o} 472 21T

o 5-[[4-[ (2-0}v] 2e-g-0] ] 1e-ol &) 7heh 0 Gl o}v] 12 |-3-H 7.0 2 - I | M E do}v] e ] EJo}B-d-7h2 24k
[[3,5-Tho] & 792 ~4-(Foh vl e 7huh v elope] e ) | I ] 4 S ohv] e E] o} F-4-7H2 24T

o 5-[[4-[(3-0}v] 1=-3-0] b 13 2 312 91 Yo} 1= |3, 5T o] F -0 2 -3 | A Z do}w] 1= ] EJo}E—4-7 4k

. 5-[[4-[ [3-(cho] W o) 12 )-3-0] o] 1 2 e J o} 12 ]-3- 7.0 2 -3
A o) 1 || o} E-4-7H3 4
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[0905]

[0906]

[0907]

[0908]

[0909]

[0910]

[0911]

[0912]

[0913]

[0914]

[0915]

[0916]

[0917]

[0918]

[0919]

[0920]

[0921]

[0922]

[0923]

[0924]

[0925]

[0926]

[0927]

[0928]

[0929]

[0930]

[0931]

S==35 10-2790878
o 5-[[3- 572 Z~4-[ (2- 01 0] 1= %A o & o} ] 311 1 4 3 W o ) e ] o} 47154041
o 5-[[3-% %624 [ [3-0] V] 2e-3-(W G obv] 1) 32 2 5 ) Jobv 1z | I M E W obvie ] B0} E-4-7H 404t

o 5-[[4-[3-(4,5-Tholsto] = 2-1H-o] M|k E-2-2)) R sheQlofr] ] -3-FF 029 d]  HEdobrw]elopE-

o 5-[[2-[(2-Fob ] seob Al 8 o}v] 1 Bl ob & -5-21 14 E d obv] e 1€l ob -4-74 3 214

o 5-[[4-[[2-[(N-#lohsh 2ol m] 29 o}v v Joh Al Jobr 1] -3- B 0. 25D ] A Eo}v] e ]E|o}S-4-7H2 )

o 5-[[3-F 72 Z—4-(Fol] t) werhib i Qdobv] 1) i D A o}v] 1z | B o} —4-7h 244k
5-[3-57 0. 2-4-[ [2-(R 2 EA~4-7h 228 0] 0] el o] ) op 4 & Jobv 1z | ] A E D opv] 1 | |0} 47}

])\

pul

Jm .

&

o 5-[[4-[(3-0}P] g0l M 1e-g-v & -3 2w e) o] ] -3-F 7 0 -3 | A Edopv] e ]E]ohE-4-7h 544

o 5-[[4-[[2-(4,5-t}e]ste] =2 -1H-o] P thE-2- ) oA Jo}v] .= |-3-2F e 2-3d | HAXx ol ]E|o}E-4-7}

A%

JFI

o 5-[[4-(Fr2yto] v ol o) 1) -3-F 5 0 2 -7 d | L dofrl ] E o} -4-7H5414
o 5-[[4-[[(2R)-2-Fob ] T] 33 2510 Johu] ] o) 0 140 S o] 2 ] o} e -4-7h 5 2141

o 5-[[3,5-TH0] B7-0 Z4-[ (2-FoP o] ol Al ) o] 1] W ] 4 3 o} v ] o 47120204

0 5-[[4-[ (4-0}0] 1om4=0] 1] 1o 3-Ep1- ] o] e |-3- 2.5 @ -5 W | 44 3 d o] e ] o} -7} 2214

o 5-[[4-[[2-(4,5-tho] Sho] = - 1h-o] M|tk -2~ ofr s ) ob 4 Jo o] ]2, 5-Thol R 0 2] Ao}
e B oFE-4-7HE A2k

o 5-[[2,5-Tho] BF 0 2-4-[(2- Fohir] ol e) o] ] 3 | 4 L 0w e ] o} F-4-7h 540 4
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[1169]

[1170]

[1171]

[1172]

[1173]
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[1175]

[1176]

[1177]

SS50dl 10-2790878

sleta] (B)o] 3}3tE 9 o]o] ofA|stH oz 3-8 73 P WO 2014/198849 7] A = o)

2 B Z)AE upep e B owtgo] 3gHE | o Z 5o Ro|l Bl gFojw npel pa, nf
gl , (1D == (1IDY 3%, 2 MBL dAAE udsiAE 348h2]
3leka] (A) F=& 3ek] (B)e] MBL gAAel =ge AlFdt. 2L B 7Ad
5 9tk 23 Ao B4 svd B EE JNAS F7tE ETFEE of

2ol 74" sk, 2R e 282 OUT Fo dHzE FolE Ao mEA, o2 dE 5o A
3

A, EREI|A|(troches), ZA A (lozenge), F°73 (aqueous) T+ FA(oily) dEY, A B = ygog
A AT FoE  dnk Eg F, AW ], 25 ul, 5 U, AY B Y Vs 9 RATFHR F
od 5 vk SFE, 24E v 2FS T3 HA(suppository) Z Fod 5 Ak, v s, SHEE,
FAAE BE 2 HAT Fof, 53] AW g FAE T3 FoHT).

2ol 7AlE FFE, 2AHE B 2FS diH o R ASH o R 5§ Jhee BA Ee A §A F
&7l 913 AFsET. dE Eol, 1A AT AL 4 IHFEFN A FgAA, dE 5o FEL~
(lactose), Y2ERZQ A (dextrose), AFFZ 2 2 (saccharose), AEZ QX (cellulose), &F4 AE T A
Ad; F8A4, dE 5o A IH(silica), B (talc), =HoF=2 2 (stearic acid), vt2vlE & Z4H 2Ho}
22k (stearate) H/EE ZFdEd Z8] = (polyethylene glycol); AAl; o|E Eo] A (starches), o}gt
H]

o} H(arabic gum), AFE(gelatin), HWEVEZ ~(methylcellulose), FIEEAHEAZZO A
(carboxymethylcellulose) = Z2Eud 9E8E(polyvinyl pyrrolidone); 33

agents), 9& o AR, L73H(alginic acid), €X1AFA(alginates) & A& FEZ2F 2FH(sodium
starch glycolate); E3}A|(effervescing mixtures); ZA A (dyestuffs); 7] A](sweeteners); AE
(lecithin), EgAhEH|o]E(polysorbates), FFHAHo]E(laurylsulphates)® 2 HF&A(wetting
agents); 2 oukx o7 g}xﬂﬂﬂ xﬂsﬂoﬂ AFL-E = u]EH =il Okg]ﬂx% H]EL/H 248 358 4 ), o]a}zﬂ—
FA st AAe dE 5o 3, IH3}(granulating), HAS(tableting), T FH (sugar coating) HFt &
E FE(film coating) FA o] FxH WHoz Ax=E = 9r}.

A (disaggregat ing

AT Folg NA BEANS Al (syrups), A(emulsions) ® FEFN (suspensions)d T 3 AlREe G =
A, oS 59 AR 2~ (saccharose) HEE %ﬂ*ﬂa(glycerme) 2/ T E (pannitol) U‘/J‘E‘“ A 20 E

(sorbitol)®} &7 A}7}2Q ~(saccharose)E &3 4= QUtt.

Fed 2D SA4= FAZA, 9 So] I H(natural gum), 3 (agar), L4724 2F(sodium alginate),
El(pectin), WEHAEZ oA~ JZEAWEAZSZ O~ FE= Zgud 4388 48 4 Jrt. 25 U T/‘]'E
gk Ao e g g4 SIFEY A FAFgHoR F§ Jtest GA, dE o Wdg, ¥H 949,

¥ 2y o]E(ethyl oleate), =8 F(glycols), & E°] T2 ZF(propylene glycol), ¥ HA3t= 74
L, AAe ke g Egtel ik (lidocaine hydrochloride)s 73 4 t}t.

FAE A FHARA, dF o BdFE FHE F AU HPEWO}H]E ol dit, 74, T34 AEF
o AFY & tt. FAME FAE(, i.v. TS AR FE(d, B HHo FHIYE) LIHEE Z7HAY]
7] $3 = Ed(cyclodextrin

SgAE R S At AR PP B ECcaptisoD)s)h B Aol FR e~
n ¢k

=9l (needleless) FAF, dE o] 7y & (transdermally) Ags}r]o #3tst <kA|shz %=

N2 g
Bodtgo] 3gtE e xaHor fgdith. welbs, B dge ostoA ALgsty] 3 B rAd 3gE,
9 23 AEd g o ezt £ HE AAZS Xase d ARRshy] 93 2dd JAQE 3}

o
ol



[1178]

[1179]

[1180]

[1181]

[1182]

[1183]

[1184]

[1185]

[1186]

[1187]

W ool SEe SYY(standalone) A EAZ AHER 5 Ak, B Sol, ¥ el Hwe FukHelo}
W, % 5o svtay Amwod 5¥Y nEAZ 48w & dvh dAHeR, ose F4Ael A8
G717 918 A R Auom uBL S AAsh B xem A4ed = Uk,

PAAT HEoR FoR: A%, S8 uAe] SBL mxel EAol o8] FuEE 49, FAA Amol vgol
S uheioll ols) fus wHelol 49 AR Ei duel b SUd SR(use)E B wEel el
A Re # dnh BoEE A URoR oUW 4Ud AR Et e 4FHeld 28 5 . webd
SgrEe 53 1g-2ATANN A WA AA EE ghel f8shv. 59, SgEe Bl miel od &
W AGHS AASAY gaAE b fEsn

Borwe Eme (1) G4A R/EE (1) ML AAske] Fg-Folol olaf steelel 49 AR oy
ol ARgE] A1 B owne BEEe AU =9 () 2 wdel s9E % AYLoz (i) MBL oAlA|
she] Wg-Folol ofal wHlelel 49 Aw wi A u A 98 FAAT A

ER, () YA R/EE () NBL AASE @A WE-Tolol ols) welol 49e Am mt Ayt o)
AHget7] 91 opAlel Azl A W wwel SRS SR (use)7t AFHG. EF () ¥ wHol HFE 0 A
Ho2 (i) NBL AAAsh G &-Folol olaf uheelol 49L& Am mE dgshs o ASS] 9% oA
of AzelA FAAS FEot A, R (1) B @Ee) dFE L AGAoR (i) FYAH A F-F
o] o3} welelol HUE AR Ei Agshs o AS) A% A AxolA MBL A $E7 AT

n

o
O/ (subject)& X5 5=, 53] Aztelry. ey H]-QI7H
T =
ey T

A o] w=w, A , 1 % ek, whA s )
g BEAE A EE Agolsh 2 9AF, T, &, F EE A4 2 YO A%5H B U
A, ekol, whe, #(rat), 71U, Al (ferrets), AM(gerbils) Ei= WAEe} Ze ogh Fo] %3
G} ole] AFEE AL ohirh, dae veloe] FE & Qe ol FE

weo] JAE e, 249% % 2T A AR o AL Fo RS wejol gee) Aol f83
ooweb SR, 24E R 2Fe olde] Mol 4 (FUW ANAD)d B FYA ARE we B3
o Az AgE 5 ek

HPE Fushs wEeoks SBL E4 Ei o9 fAAIE WHsE Ao wElgeld 4 Qv dwHow
Qg fush deleobs SBL mE WAL of wejelo dwow n@-gAoltt, weelohs 53
24 vhelelold & Q. Audosn, R owne @B AHgdtel Amd wecl dde FHHA F4A
}asor mt tE REUS 2@se] SR W F3HA FYAR Amel WAl Uk, A Fol, B
o] GBS Aol NEY welel 4de THHA A o4 ML AAsh G 2] g
A% Amd WY+ Aok

o,
=

)
-0,
ot
o
1
—_
-
-
o,
ot
b
i
o

=) ol g3t A WS AAT & e 2HF-2A4TS AA-B-FEAIE A
AbsheE Btelgol®E, AMEEH 2~ A, C e DY Ald-p-FEiAld & dtr. 53], HteFol= ESBL(extended
spectrum PB-lactamases) Z/HE Fhuld|dlolx], E3] Flups|ylola|e] 0XA Z/%E= KPC Ed2~, vlghgsiAl=
Fhats glolAl o] 0XA Z 25 AAdste AY & AUt

F 792 e zutegopae], fFEEUTiAe H/mE mEtAeialo] I (families)e] HrE|Z]olel] ]3|
g 4 glom, Ho durdo= uhe ol 7441 dEZaEH oA W/ EE FEEYTRA Y vho] uhe] g
ofoll oJ3f e, 7Y drkygo=m wE g ol 744 qleE|ZutE|olalo] vho] e glolel] &) fdET)t. |
Haol 7ade FrEritA(Pseudomonas)( 4, FEXRLUFA ofof] EX] Al (Pseudomonas aeruginosa), L Lf>
@ 2| X] 3} H] B} (Pseudomonas oryzihabitans), T= FEHRLA Z 2] Z FZ A At (Pseudomonas
plecoglossicida)), ZEAI K Klebsiella), o7 a]7]o}(Escherichia), <NE|ZHYFE](Enterobacter), ©}A]t]
EBE] (Acinetobacter) = M ZZ2]of(Burkholderia)dl &) 22 < Qltt. wl&stA= vre ol 44

& FEEYA(, FERS )RR, FERYE QeASEs, B RS FoaZRAAR,
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S=50dl 10-2790878

dasto], Axel REolA AsE 54 BAe YRS DY) AL AT
S Aol FRsh. ARSA BHL AASE ) ST A Be B0 ol mE <
BN 4 Arhe AgH0lA ek,
[1195] AY AR AL
[1196] QJuk=] o] ol W (General synthetic methodology)
\O Me;SO*F, NaH JO ) 1) MsOH, LiCI, THF JO -
no),‘_(S) DMSO, THF B K;L 2) BnONHz.HCI, NaOAc (aq), EtOAC 0"
BOC” BOC'NHf o” soc-"H N(E.2)
o] 90% =85 Cl  OBn
@ (6 @
1) MsOH, EtOAc o 1) NaBH(OAC) H;SO4, EtOAC o
2) KHCO: (aq) '.,,!5) 2) Oxalic acid, EtOAc, Acetone (s
" @ B0 .‘O\(RS)
HN VS 5 HN ',J.H
OBn 65%
HO,IKKO 08Bn
) OH (3 Trans:Cis (75:25)
1) KHCOs(aq), MeTHF 1) Acetone, LIOH (aq)
2) Triphosgene, NEts, MeTHF P(S) 2) Pivaloyl chloride, NEts, DCM |° )
BnOJ'"' 3) Ammonia N’L
R.S) 'Q(R)
80% /}—N\oan 35% & ™.
(9) Trans:Cis (75:25) (4) Trans (100%)
]O S0:.DMF, 'O(S) Sodium ethyl-2-hexanoate '0(5}
% 2.
gii;dé,%m H;NJ».(S)CI(R) TBAA, DcM  HaN e EOH e
}—N\ OJ—N\ o)—N‘
° oH 55% %o 0% %0
0">0" BuN 050" Na
[1197] (10) (5) -
[1198] Ll |
[1199] opulaber(1)e] e we HT WHel Ak, F8 A= F shue Ball, M. et al,
Research and Development, 2016, 20, 1799C 2F-E A3t w22 1o e}
F dael= Ak wkgste] n situoll A At aEl-dd detol=(6)F /Kg/H%‘]—E]—
%Oﬂ o3 MY FAS W FoT FHHE HAEAFE TE A, DNISOE 2l 0-4F
E3ste 222vd AES AP SAS AT, TAl, ol& FJE]Z]—“— A9k
B3E715 AASIH 47|34 HC19 824 &3 g4 Argozr g sty wdAashe] Wﬂﬂ
g ol FHHEA= FARE KA olF Ao PAAHA Zhdel ool KA A 4
5 SAAYQ). EFEaAS 27 Fa9os AMEste 1y sle vlolAlo|EY .8-_’5(9)w
& o8 E(ester) 7Frwd] B oolnlolE P (4)o A&k o] ofnutgre] 1z} FHEAofulo] E (carboxamid
e)E Adgtt, mARo R guidsl 9 HAEste opndte(1)S A ETt.
[1200] S 9 EY U= daHZE o]9e] X3S AFSSIH obH|E gl tiA fARAlC] HLE 4
1(3)= A AFHoz ol& 7}ss|A (e, Shanghai Habo Chemical Technology Company
Chemicals Co, Zhejiang, China, http://www.frappschem.com), TF}3F X7 o] F
2 5ok, o] whg2] 2a & boll A7} e} .

Asskz] fsiMRt AA A

=

ol

=

o2,

Organic Process
Atk BOC-FEEH=(2)> HE
FgAsE dh Sl
3o] =% 4o} 3}
g Aelste] BOC

A FA Y A



[1203]

[1204]

[1205]

[1206]

SS=50dl 10-2790878

(o] CH,
I & F F
Y N/0 e— Y/U\CH ’ -
| (18) " (19)
I CH,
[e] HO H

A \(J

2. Oxidation

)]\( J F><(N/ (21)

Y
2. Oxidation ! ¥
WFS-4] 2b
WS 22 W 2holA, 4= WS 19 (9l WA} 2o Aga ol zE2 AHsE et

7] (group) & YERTE:

_71_

Vi o



[1207]

[1208]

[1209]

[1210]

[1211]
[1212]

[1213]

[1214]
[1215]
[1216]
[1217]
[1218]
[1219]
[1220]
[1221]
[1222]
[1223]
[1224]

[1225]

PG

A7) R e BEZE YEY oL, oS So] Wld T —CHCH=CHy7]olt}. o] BE7|E= A w32 1o Vel A
I Ak WAl o2 gl x| 2 AFE SOH EE S0 719 A Fol AA" k.

Hhg-21 2a¢] WER wEe} o], whgA 1olA (9)9F Z d2HZE ZALV|E ¢ISADE FUE dH3=
(12)2 *sl=g 4= v}, A7) dysi== DAST(diethylaminosulfur trifluoride, Xu, Y., Prestwich, GD,
Journal of Organic Chemistry, 2002, 67, 20, 7158 - 7161 %+=x) X+ PCl5(Gauthier, J. et al, Bioorganic
and Medicinal Chemistry Letters, 2008, 18, 923 - 928) W= FAgH Alok, G A 2 FAH 3482 AL
g3to] fEFowdY A37(13) Ee vIR2dd A1) wzkd F Qv vhRiHHE d3se
DAST(Liu, Y. et al, Organic Letters, 2004, 6, 209 - 212)¢ 37 ZFo=2WYE(15)E, ¥ A3} god
(thionyl chloride)(Gudipati, V. et al, Journal of 7] 33+, 2006, 71, 3599 - 3607)¥} 3HA F==Zwd
(16)2 A3dE 4 vk, =3 2H17)2 B B (Weinreb) olv]= 3}8he AlE3te] wd AE(18)o= A3t
2 4 dom {FASHA DASTSF $HA| tholEF o2 X37](19)2 Hdd 4 Urt.
= WkE2] 2boll LtER mbe} o] mield (Weinreb) olv]= 3hehg Algsle] A" 4= Q). o
= 3—01-01iE%ﬂﬂE}(S—iodooxetane)(Sigma Aldricholl A Alab) el A Fale 28 = (Grignard)s 9323
ol=l (Weinreb) A]F3} HF-S-3lo] Uukz 9l DAST A| kS Algdle] tlo]ZFo 2 /A (20) =

A 5 e AR AES 44T 5 Atk o H%e £8 ojUtteTRo Y Ay o o
1 Az ATl ER o g Adsld 488 & A,

E TAX QL el ZAlolEe] AS-, thA] Fsto] ALgE = u}. odF Bo] 2-EfWEE ol L=}
HES-3 oS NS oflHlE2 Add 2 d38o] Akstz 2-ElolEd AE(21)(¢] 348t o= Dondoni, A. et al,
JOC2004, 69, 5023 FZ)S AMAISI DAST AlefS ALg35le] tolEFe2vddor wald 4= glv, (EgEF

czueh)Euedee] A3zl w-sste] 453 7MHlE(carbinol) S A4t 4= 7] wlEo) (Cheng, H.,
et al Tet. Lett., 2013, 54, 4483), ¥& 2 sleh-g ALg3le] o & Bo] EEFoaddY AE XIUE

A
A 5 ook, EF Aske 7 0g Eudrerdd AE@)Y gEdc,
AA e
et )%

IHNR ~HEHL FRIZIXES AL H3(7.25 ppm) &2 AFE-3Fe] DNSO-d6 &9 (ppme] §)ellA 300 HE&=
400 MHz2 Raugvh, 93 U5 % (peak multiplicities)7} ELE]—H A5, vl efol7t AHSEY: s (HdAd,
singlet), d (o]FA, doublet), t (A=A, triplet), m (tF=A, multiplet), bs (FH @A A broadened

9] o]% A, doublet of doublets), dt (’E}%/SI] o], doublet of triplets), q (A}=

singlet), dd (o]&A Sl
29 g o3 49 d2x2z) 2 RaEc),

A quartet).

5

Aol gl 3 A i ol=229 B34 th7](atmosphere)dtoll Al A EATH(H, FA3 w-S).

[t
rlo

bl
ACN P ELte] EH (acetonitrile)

DAST tolo|Holn| -3 Eg]ZF 2 o]=(diethylaminosul fur trifluoride)
DCM tho]ZZ 2| &k (dichloromethane)

DIPEA N, N-t}o]o] A 2 Ao g o}l (N,N-diisopropylethylamine)

DMAP 4-ttol v Eglo}u] -3 2] (4-dimethylaminopyridine)

DMSO thol el d Zxlo] = (dimethylsul foxide)

h A1 ZF(hours)
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[1226]
[1227]
[1228]
[1229]

[1230]

[1231]
[1232]

[1233]

[1234]

[1235]
[1236]

[1237]

[1238]

S=50ol 10-2790878

TEA Eg]ogo}vl(triethylamine)

TEMPO  (2,2,6,6-HIEetvd o o] d-1-9) =2 ((2,2,6,6-tetramethylpiperidin-1-y1)oxyl)
THF H Egsto|= 2 F & (tetrahydrofuran)

AAd 1

&2F (25, 5R)-7-&2-2-(EFZFL2HE)-1,6-tho|olxjulo|Alo| S 2[3.2.1]158-6-Y 4

F
F F
N
t Na
5 I/
S —
\O/ \\ o
0O

ol (6S)-5-(EfEFemdd)-2-v&Zet=ol ] AFste S AlQdstie 1
Organic Process Research and Development, 2016, 20, 1799)o] thal] R i Ay} HAX o T A3 WHES
ARgske] A Z=E QAT

a. tert-59 (68)-2-&2-5-(EgEF o2 ) Egd-1-71 54 E

(tert-Butyl (5S)-2-oxo-5-(trifluoromethyl)pyrrolidine-1-carboxylate)

m
>To
g

DCM(60 mL)ell =91 (5S)-5-(EFEF 2 e )-2-7 &2 t]=((55)-5-(trifluoromethyl)-2-pyrrolidinone,
Manchester OrganicsollA Al#)(5 g, 32.7 mmol)2] €& 0CA Egdol1(5.5 L, 4.0 g, 39.2 mmol)
2 DMAP(0.4 g, 0.1 mmol)o.® A3k F DCM(20 mL)ol <l thol-ter H¥ tTlo]7lHUlo]E(di-tert butyl
dicarbonate, 8.6 g, 39.2 mmol)9] &M& 10%d] Ax 3+ ‘%L%’&](dropwise) A7FeEer. 0.54)7 & EES
DCMTF 10% 573 AIEEZF Alelo] EHigta 7] FEES B2 AlFsn 1x2NasS0,) 2 TEAIA 2¢409.4 g)
S FEEI ol ATt ARMEIYIAES st EFo] 2 0-25% o€ olAHlo]ER &=(eluting)
QA(7.9 g, 96%) & FEIACT.

M/z 276 (M4Na) .
b. (3R,65)-N-(AMNF&A])-6-(EEF L =rd)y g d-3-o}7

_73_



[1239]

[1240]
[1241]

[1242]

[1243]

[1244]

[1245]

[1246]

[1247]

[1248]

[1249]

[1250]

S=53 10-2790878
((3R,6S)-N-(Benzyloxy)-6-(trifluoromethyl)piperidin-3-amine)

F

Fﬁ,

F

o] W& £=Ao o3k xAE S (Ball, M. et al, Organic Process Research and Development, 2016, 20,
1799)& Az 4= Qo).

DMSO(10 mL)Z THF(7 mL)ol] =9 EgWEdAdZ2E olo]2W3}E (trimethylsul foxonium iodide, 1.6 g, 7.3
mmol) 2 ZEMF t-BEALo]=(potassium t-butoxide, 0.72 g, 6.4 mmol)e] &3E] Hrlsldr. £IdES A
24 1AIZE FQF wHkek e 12T (UE E)2 WAAHY. THR(4 mb)dl =<1 tert-F2 (55)-2-84-5-

(EgjZRomde)uEad-1-7t249o|E(1.5 g, 5.8 mmol)d] |NE 580 Ax & I Hrylsta =3
& 1A% Bt

3
-12Col A nwrakict. whe EIES 20% A 93 SR EFE(13 nL) o A sl ﬂﬂPfﬂ %;}
b ohg ole olAElolER 23] FEEUT. I3 FE2ES 100 74 AF F2de]

2 AHe o ¢F 20 L §NoE FHFt vhg TAA A A8

(&9 é]%’l‘ 2HE (17, 5S)-5-{[(tert-FEA])7}E Y Joln] = }-1-[ o] HEl (L2 )-Frl-6-H T Y5 Y |-
- —]-9-2-8o]E  ((17,55)-5-{[(tert-butoxy)carbonyl]amino}-1-[dimethyl(oxo0)-

]ambda—6—su]fany]1umy]]—6, 6,6-trifluorohex-1-en-2-olate) e 47 Yx]514cH).

il

m{u e

[H
=
=

¢

[o
>,
fo
o
il
N
o o
ol

371 old opAlElo]E &o(20 nl)S O-Wldste]=Fdolnl ko Asta EFES 60TA 2.754 3
e e o 10% A AFFERGE §Aoz AFHEY] o] Aoz WAANFAT. o] &L Ryt o
10 mL2 H2aHAI v SACA A5 AHEH ST

]

(&9 FgF EFHHL tert-FY N-[(2S, BSE/Z)-5-[(¥MASA])o]n) % |-6-FZZ-1,1, 1-Ec]ZFFQZ}
-2-9] |7}H}lH] o] E (tert-butyl N-[(2S,5E/7)-5-[ (benzyloxy)imino]-6-chloro-1, 1, 1-trifluorohexan-2-
vl ]carbamate) 9] gz YA]51T]).

A7] olE olAlE|o|E &o1(10 mL)S ™ EHEE A (methanesul fonic acid, 1.1 mL, 1.7 g, 17.4 mmol) 22 A
st ZRES 1A B 45TolA 78S the Ao YZAAZTE. o]& E(10 mL)ol =31 BAbra
(potassium bicarbonate, 2.9 g, 29 mmol)2] &ol] FH7}slal 45CoA 3A17F &<t b3y, ¥zt
Ba)ala o e olAEHoE AL 104 AFZRelo]ls Mo A3, e ofAEE LA )L
A OadE AR E AT

2 ox T
2 o oy W

(1 | m

(&9  FF  BFS  (3E/Z,65)-N-(HMEFGA)-6-(Eg]FF e Z g )yl d-3-0]7]  ((3E/Z,65)-N-
(benzyloxy)-6-(trifluoromethyl)piperidin-3-imine)2 &4 7 YX]51T)).

F7] old ofAEHo|E NS -15TE WA 71l g 34H0.6 g, 0.3 mL, 6 muol)S H7FSFAT. 1 v &
F EE]O]-H]E/\]Eié}O]‘:E‘rolE(triacetoxyborohydride, 0.5 g, 2.4 mmol)E HFEA(portion wise)
HA7rsle], &b 1 Az AA -15CAA -5CE AF3=s 3lgitt. &8 H7te vhs 5% 74 =Yoo}
(1 )= @7}0} t. EFES Y oMMEHOIER FE32 F7] FEES BEel(brine) 22 AlH32 Ax
B SUAA eds F5Esta olS ATl ARrhE eIt DAl <91 15-40% oE oMAHIO]ER &
Z3le] 2 d=2A (3R, 69)-N-(MAZA)-6-(EZF2 2w E) 37 2]e-3-0}71 (184 mg, 4tHAlo] A 12%)S &
=3aelth.

M/z 275 (W)

c. (25,5R)-6-(MA A )2-(EFEF L 2HE)-1,6-t}o]|o}R}H}o|Alo| E=2[3.2.1] S E-7T-=
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[1251]

[1252]

[1253]

[1254]
[1255]

[1256]

[1257]

[1258]

[1259]

[1260]

SS=50dl 10-2790878

((2S,5R)-6-(Benzyloxy)-2-(trifluoromethyl)-1,6-diazabicyclo[3.2.1]octan-7-one)

=

DCM(20 mL)ell <1 (3R, 6S)-N-(MlA&A)-6-(EgZF22rE)dHe]d-3-0}71(0.18 g, 0.67 mmol) % > E}
% 7FHJ]o]E(potassium carbonate, 0.53 g, 3.82 mmol)9 &S -10TCAA Eg X2 (triphosgene, 0.2
g, 0.67 mmol)Co2 AP ct. 0% F= DMAP(3 mg, 0.03 mmol)E H78FATh. whs EES A2 A T

(overnight) WRHFS th& B2 A3t AZNaS0,) 2 SHEAAL. IFES Ag7PdolA AZvtE 23}
I ol olAH o] E-DCM Fu = &-&3te] F4 1A(0.16 g, 81%)E AUTE.

W/z 301.4 QD) .
d. 28 (28, 5R)-7-24-2-(EEZ= 0 2u|€)-1,6-T}o|olxtulo| Afo| S 2 [3.2.1] 2 ek-6-A Ak

o] &-T & BE(5 nL)ol =< (28, SR)-6-(WAEA)-2-(EEF o= )-1,6-tho]ofxutolxte] = ([3.2.11%
E-7-2(163 mg, 0.54 mmo )«] fae g Egddolyl FHEZBA(sulfur trioxide trimethylamine
complex, 85 mg, 0.61 mmol), Ede€o}(triethylamine, 11 mg, 0.11 mmol), ZEr(charcoal)Are] 10% Zz}
F(10 mg) 2 E=(0.6 nL) = 2431 Tt E3ES 4 <2 (balloon pressure) dhollA] 4,543 F¢t =433
oS, AtskE Edudoelnl AZ (82 mg, 0.3 mmol)E ¢ HUtest. ERES A4 oA 2A7 B

wWEke o ombsla oF 1.5 nlE FEFAZA. 01—2- B2 3Xstu ¥x3tE A AL H(sodium

A A
bicarbonate) £ (3 mL)o 2 A3}, EES F C18 ZFEE A (10 g 7))ol ZHalar o] 0-40% ACN
o2 EFANHY. AHE-FF IS TIAA ‘3-1’“—'1 al ﬂ—g‘ dglon, ol Fo ALdFHIL YL ARAE
a8 2718 AEstY AAZvEadAEdY. AFE-H B39 S Zo| A& Ea THEZF ACN w2l

of ALgE AL AYBAE FAS AzrhEddY 20e Agetel AZzvhEadsE WA DA Yeke
o, FUAA EA SRS WA A (86 ng, 5162 DY

H NMR (400 MHz, ds-DMSO) & 4.09-4.06 (1H, m), 3.89-3.78 (1H, m), 3.24 (1H, d, J = 12.0 Hz), 3.13-3.08
(1H, m), 1.92-1.74 (4H, m).

“F NIR (376.4 MHz, de-DMSO) & -74.7

LCMS (ESI [M-Nal ) 289.1, (97.2%).

Ao 2
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[1261]

[1262]
[1263]

[1264]

[1265]
[1266]

[1267]

[1268]

[1269]

o
1]
Jm
9!

10-2790878

A2F (28, 5R)-7-S4-2-(tho]| 2 0 2u|€)-1,6-t}o]o}Rtuto|Alo]| Z2[3.2.1]28-6-9 At

F F
N
0
” /Na
O N -
\O/S\\ @)
o)

old (2S,5R)-6-(MA LA )-7T-&4-1,6-t}o]o}xulo|Alo]| EF2[3.2. 1] §&-2-F1 2 A g o| E

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

. .,\/\\C/uq"'.

N 0

(&)

THF(150 ml)oll =<1 o’ (25, BR)-5-[(MIAZA) on| T gl d-2-7} 5 Aol E A o] ES (ethyl
(2S,5R)-5-[(benzyloxy)amino]piperidine-2-carboxylate oxalate salt, 15.0g, 40.7 mmol; Frapps Chemicals
Co, Zhejiang, China, http://www.frappschem.comZ}-E Fuj)e] H&NS 0ColA (150 mL)ell =< gk

2 X e (potassium hydrogen carbonate, 16.3 g, 163 mmol)e] &Mooz Xgslgrt. 1N & EIELS oE
LA HOlER FE3la AH FEES B oo HElow A, HENaS0,) 2 SHAA oE (26,

S5R)-5-[ (M A A ot T H 2l -2-7} 28 Y| EE 24 29(10.0 g, 88 )= AUT}.

DCM(100 mL)ell =<1 o’ (2S, SR)-5-[(AAZA]) ot e ] A2l d-2-7t 28 o] E(5.0 g, 18 mmol)®] &I&
0°CollAl DIPEA(12.5 mL, 72 mmol)® A 23 o} DCM(10 ml)ol 3¢ EFZA(2.6 g, 9 mmol)e] &4 H7}
itk £3ES F9(ambient) &EoIA 16A17F St wikek vhs xshd A B XEHE E&9(100 m
L& A7FeAeh. 1Az 3 o] B 0ar DO A4S ol oo HeElelog M star, ARNaS0,) 2 TEAl
A olg (25, 5R)-6-(HMAEZA])-7-52-1,6-t}o]olxputo|Afo] 22 [3.2. 1] & E-2-7H A g o] E9F dX|st= %
golEE 2 244 2A(5.0 g, 92 %)% BRI o= AHAjle]l FA AFEEH AT

W/z 305.4 (M+H)

b. (2S,5R)-6-(A A& A )-2-(3lo]| =F A v & )-1,6-t}o| o} R}ulo]Abo] E 2 [3.2.1] S E-7-2
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[1270]

[1271]
[1272]

[1273]
[1274]

[1275]

[1276]

[1277]

[1278]

[1279]

SS50dl 10-2790878

((2S, 5R)-6-(benzyloxy)—-2-(hydroxymethyl)-1,6-diazabicyclo[3.2.1]octan-7-one)

/y,
o,

THF(75 mL) 2 o &h&(75 mL)ol ¥ AFZ(crude) o€ (2S, 5R)-6-(HIEEA])-7-&2~1,6-T}o] o} x}njo] Afo]
S2[3.2.1]Fe-2-7t 25 A0 E(5.0 g, 16.4 mmol)9] &N 0ClA THF(4M; 24mL, 96mmol)ol] =<1 G438}
B8 H(lithium borohydrlde)/] gaog Hyslget. A2 1A7F F, %?&%3 0CAA AYzreta
A FarsteaFY &9 F7F HES HUISTH. A-2oA F7} 16/‘171}
EUL%E .1_5} A _‘?_J_EE}% SZ 27 o] E (monopotassium phosphate, 200 mL)Z Z%E]OF Z3ES DOM
el W FEeTh. AT D FEEL Zol olo] Hmelelow AHen AXNaS0)IT TUAA 24
(o]

(5 9= . o5 Ayt AzvEagdsta kel 5l 0-100% o€ otAElo]ER &&3te] K

1o i o

to lo

_135

M/z 263.3 (M+H) .
c. (2S,5R)-6-(HF&A])-7T-§24-1,6-t}o[o}R}Hlo|AFo] F 2 [3.2. 1] &-2-F1 2L | 3| =

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

DCM(50 mL)ell =<1 (2S, 5R)-6-(HMAZA])-2-(3lo] EF A H " )-1,6-TFo]oparto]Alo| 2 [3.2. 1] & &-7-2-(1.5
g, 5.7 mmol)2] &NMS 0TCoA EFER Zo|hA|ob+E2 (trichloroisocyanuric acid, 1.9 g, 8.6 mmol) %
TEMPO(90 mg, 0.6 mmol) & A 33ith. EES 0T 2A17F <k wnket thg Aleto]E(celite) & 38l o
Fatal DONC 2 AHsHTE. Z23E DM AFAES E3¥ 74 Bk AF &9, HElow MHsa, 1x
(NapS0,) R SEAIA 24(1.5 g, 1000)S F53t3 ol& thg TAA A AH&H ATt

S}

Wz 261.4 QD)

d. (28,5R)-6-(MAZA])-2-(Fo| Z2F .2 € )-1,6-t}o|o}x}u}o|Alo| E2[3.2,1] & E-7-2
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[1280]

[1281]

[1282]

[1283]
[1284]

[1285]

[1286]
[1287]

[1288]

[1289]

S=50dl 10-2790878

=

(&

DCM(30 mL)ell <1 (2S5, BR)-6-(MAKA])-7-52-1,6-tFo]opxjufo]Abo] S 2 [3 =y (
g, 5.7 mmol)e] &HNS 0TColA DAST(1.5 mL, 12 mmol)i el A . EES A2 A 4AZF FoF nHkek
]

Us da= 94 Im@mgd@ s AAs. E%-ﬂ% opAlH o] Eell g A]7]1aL A7k (ice-cold)
of H7bstdth. #F713e Eelsta, ¥shd ¢4 %4 2w &, BeERlow AlFstal, 13 (NapS0,) B

Gl

UAA 0ds AT, ol A gpdeA AZwtEa st ik 52l 20% d oM EHOJER £&3)o]
A9 A(0.7 g, 2 DAl AA 44%)& L.

W/z 283.3 (M) .
e. (28,5R)-2-(t}o| EF- L 2 ¥ )-6-3l0]| =5 A|-1,6-t}o] o)A HLo| Ao S 2 (3.2, 1] S 8-7T-2

((25,5R)-2-(Difluoromethyl )-6-hydroxy—1,6-diazabicyclo[3.2.1]octan-7-one)

N
N
\ﬁ
0
WEFS (15 mL)oll %2l (2S, 5R)-6-(HA2A])-2-(tho]| ZF 2 2w el )-1,6-TFo]o}xjulo| Ao 2 [3.2.1] % E-7-2
(0.60 g, 2.1 mmol)e] &AL 100 p.s.i.ollA ZEHO0.60 g)el 10% ZetES B3] 74 Zekx F23HA 7
o 4AZE F, B3-S AgolEES F& dnsta, WESE AFetn Agy oiES FUAA A 3

(0.4 g, 1000)E AU, o= thd @AM AH AMEH AT
M/z 193.3 (M+H) .

f. HEHREURE (25,5R)-2-(t}o| EF L 2H|E )-7-84-1,6-T}o| o}x}ulo| ALo] S 2[3.2. 1] -6-Y 4
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[1290]

[1291]
[1292]

[1293]
[1294]

[1295]

[1296]

[1297]
[1298]

[1299]

[1300]
[1301]

S=50 10-2790878

(Tetrabutylammonium (2S,5R)-2-(difluoromethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate)

ij\ H:{C/\/\\I%CHF
0- H.C CHa
N\o /S< ' \/\/
0

DCM(30 mL)ol =91 (25, B5R)-2-(tho]ZFQ 2ud)-6-5F0] =5 A]-1,6-T}o]o}xpufolAlo] F 2 [3.2. 1] S eH-7-&
(0.40 g, 2.1 mmol)e] &AL 0TolA TEA(L.1 mL, 8.3 mmol)E A3 v}-& Aakslsl dejdl HZ92(0.67
g, 4.2 mmol)E FHAAEATE. ALolA 447 F E(20 mL)ol| n-HEZREYRE olAE0]E(0.94 g, 3.1
mmol)e] &N& H7FsIGTE. 2413 § F7F DOMNS H7bstar s EElekqlth. DM s B2 AlFsia dx
(Na,S0,) 2 SHAIZ T, RES APl AzZvtE 2T ste] dibol] 32l 0-100% Y ofAE|o]Eed] ]
of DCMell 521 4% wWghe 2 §E53 vg ¥4 29(0.45 g, 220 AA 42%)S AU},

M/z 271.4 (W) .
g. &F (28, 5R)-7-54-2-(Ho|EF 2 2HE)-1,6-Tpolopxtutol Al S22 [3.2.1158-6-U it

(10 mL)dl =91 HEHFEAEF (25, 5R)-2-(To]EF 2 W e )-7-84-1,6-t}o]o}xulo| Ao F2[3.2.1]%
E-6-4 32 (tetrabutylammonnium  (2S,5R)-2-(dif luoromethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl
sulfate, 0.45 g, 0.88 mmol)9] |N<& Dowex  Na @17 (1 g)o 2 Ay, N 3 2SS Dowex  Na
2] Z(bed) S E3) A7ttt AFE AHES Dowex Na #H9] F WA o] EnpA7| L (5 ul) 2 AH
g g 2% ARES FA-UxE XA SFES WA A4 (202 mg, 780)E L.

1H NMR (400 MHz, ds-DMSO) & 6.24 (1H, t, J = 4.4 Hz, CHF2), 4.06 (1H, m), 3.40 (1H, m), 3.20 (1H, m),

3.05 (1H, m), 1.95-1.75 (40, m).
LCMS (ESI [M-Nal) 271.1.
AA4 3

2% (25,5R)-2-(to| F22|E )-7-54-1,6-Tt}o| )&} u}o| Ao| E2[3.2. 115 &-6-Y AL

cl Cl
N
|0| Na
© L /S—‘C‘/
0 \\

a. (25,5R)-6-(MAZA])-2-(t}o] S22 W€ )-1,6-t}o]o}x}u}o] Ao 22 [3.2. 1] S &-7-2
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[1302]

[1303]
[1304]

[1305]
[1306]

[1307]

[1308]
[1309]

[1310]

[1311]

S=53 10-2790878
((2S,5R)-6-(Benzyloxy)-2-(dichloromethyl)-1,6-diazabicyclol[3.2.1]octan-7-one)

Cl Cl

-

DCM(100 mL)ol 591 (2S, 5R)-6-(HMAEA])-7-54-1,6-T}o|opAbuto] Abo] 2 (3.2, 1] & 8-2-7F 23| 5] = (2.2
g, 8.4 mmol)2] &N @33}l (phosphorus pentachloride, 3.5 g, 16.9 mmol) o2 A3} t}t. 16A17F & &
FES DM 2 8Aetal A 7b(ice—cold) &, HeQlo= AFst 11x2NaS0,) 2 52 2
YFPdel A A2rtETHFSFI 0-20% ANE oMAHO|ER &E3te] 3719 BE £8& It &8
date st es kA AT, A 1A (130 mg, 5%)%1 &5 2(TLC; 20% oE ofAH o] E/E

0.4)F ot SFEFH X3t &% HolHE Yehdth. 53], IMBC NIR A7+ 7FEd w49 C2-H 44
2L Abole] FHA ERAAE UERH R, EA oA el o] -(CI12H X #7]E FH(axial ) 02 89 C

e S=E Asgltt.

i

[¢]

11

[¢]

W/z 315.4, 317.3 QR
b. (25,5R)-2-(tho| E 2 2 € )-6-3}0) &= A]-1,6-T}o] o} XFH}o] Ao E 2 [3.2. 1] 2 &-7-2

((25,5R)-2-(Dichloromethyl )-6-hydroxy—1,6-diazabicyclo[3.2.1]octan-7-one)

WS (10 mDeol] =9 6-(HAZA])-2-(To] S22 E)-1,6-t}o|o}Alulo| Alo] S 2[3.2. 1] 8-7-2(130 mg,
0.4 mol)®] B9 ZEH(130 ng) AHo)108 Febh B F23H(FA Fe)E 247 B Azladel EFES A
ZolEE T3 oeta, HEEE M. 28E AAES SHAA 3| (off-white) TZLA(85 mg, 92
0E Ao ol ts wAdA FA] AFEEHUAG.

Wz 225.4; 227.3 QD).

c. MEFFULRE (23, 50)-2- (ol S L2 Y )78 2-1,6-Cho|opulol o] 22 [3.2. 118 8-6-2 4k
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[1312]

[1313]

[1314]

[1315]
[1316]

[1317]

[1318]

[1319]
[1320]
[1321]

[1322]

[1323]

[1324]

S=S06 10-2790878

(Tetrabutylammonnium (2S,5R)-2-(dichloromethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate)

i e TS O
\ S \\ H.c\/\/

DCM(10 mL)ell 591 2-(t}o]ZF 22 W El)-6-3lo] =2 A]-1,6-T}o]olz}ulo| Ao E2[3.2. 1] E-7-2(85 mg, 0.37
mmol)2] &NS& 0Col|Al TEA(0.2 mL, 0.8mmol) H AHArs}s) Feld HEA2(0.12 g, 0.76 mmol) )E 2] 3}S]
oh. EES A2dM 447 For wwkdk g FEAIA AZRAFY. FFES DNF(2 mL)ol AgsiAla
TEAC(0.4 mL, 1.6 mmol) ¥ ¥ W& AAtstsl ggid AZ92(0.12 g, 0.76 mmol) 2 AU}, EF=& A
2ol A 2A17F Fob andtet e 2(10 ml)ol = n-HEZHFEIEE oA E0]E(0.28 g, 0.8 mmol)e] &N
A7Fsllth. 2A13F &, EES DONSR Astal {7 FEES 2ol olo] BEdoez MAH3ta, 3 (NaS0
P8 O SHAA 2dS A, o) A gl AZrtEaH g st Fabell =20 0-100% o€ olAH O E
of oo} DCMell =591 6% et = f&F3to] FAl 2 A (68 mg, 33%) S AU,
M/z 304.4, 306.3 (M) .
d. 2F (25,5R)-2-(t}o] E R 2HY)-7-54-1,6-t}o] o}z ulo] Alo] E 2 [3.2.1]58-6-Y Ay
(2 mL) 2 ACNC2 mL)ell 39 BlEzZIRESRE (25, 5R)-2-(Fo]|ZFR2wE)-7-24-1,6-TFo]o}z}ulo|Alo] &
2[3.2.1]158-6-9 323 (68 mg, 0.12 mmol)e] XS Dowex  Na d7(0.5 g)o2 AT, 1A
S Dovex  Na @719 2 Ea) Az, A%E AHEL Dowex Na #7e] F WA & Ed
=

BoAN(L oL 1 ml) o2 AH3TH, STES Dovex Na @79 T WA o] ERAZ TS A
FA-Ax5] FA 3ES A 1A(36 mg, 88%) =2 AUt .

o
ot

%I-

of
:\_i‘
>,

=)
=
7)1,

o
i
2

Hgg
HONMR (400 MHz, ds-DMSO) & 6.25 (1H, d, J = 0.8 Hz, CHCI2), 4.02 (1H, m), 3.45 (1H, m), 3.22 (1H, d),
2.95 (1H, m), 1.95-1.75 (4H, m).

LCMS (EST [M-Nal ) 303.4, 305.4.

AA e 4

AF (28, 5R)-2-(EF22HE)-7-§4-1,6-tho|opxjutol Ao F2[3.2.1]1 & 8-6-U A

(Sodium (2S, 5R)-2-(fluoromethyl)-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl sulphate)

F/’t
N
//l—N Q ONa
o) 0-5°
O
AN 4= EF DAST Z%E]E A1gsle] EF02vE X3V|2 Aoz FQ FIHA dILZRE AXEH
AT =S E9] Collet, C. et al, Bioorg. Med. Chem. Lett. 2017, 25, 5603 Z=).
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[1325]

[1326]

[1327]

[1328]

[1329]

[1330]

[1331]

[1332]

[1333]
[1334]

[1335]

[1336]

[1337]

[1338]

[1339]
[1340]

S=50 10-2790878

N N
4;““4“- ()47 N‘o/\
—
O O™ p, Ph
Uz g aidsl, dEst 2 A9 34)S Al AR AAE ogit).
M/z = 253.0 (M-Na) .

IH NMR (500 MHz, d6-DMSO) & 4.71-4.48 (2H, m, CH2F2), 3.98 (1H, m), 3.42 (1H, m), 3.19 (1H, m), 2.92
(1, m), 1.84 (1H, m), 1.78-1.66 (2H, m), 1.51 (1, m).

Al 5

2F (25, 5R)-2-(1,1-tho| 2T 2 2 °&)-7-%4-1,6-Tho|obxtute] Ato] S 2[3.2. 115 8-6-U At

Y N &_ONa
o” o-S
o)

AA e 5= 22 vlel=l (Weinreb) oln|=2 M3star, wE vladlg B Zulo]=(methyl magnesium bromide)E
ALgsle] dEl AEES JAT Y-S DASTE AHE38te] HE AES to|E2Fo2dE X372 A3ste] Ax3k3)
bt (Wityak, J., et al, J. Medicinal Chemistry, 2015, 58, 2967).

7 7 5 N
o o . . o
N — I N — = N — > N
//I;N. O//l;N~ O//I_N‘O/\ O// N‘O/\
o O pp O e Ph Ph

sz g (gddst, dE3 2 A IS HolA ArS AAE msit).
M/z = 285.0 (M-Na) .

1H NMR (500 MHz, d6-DMSO) & 4.02 (1H, m), 3.40 (1H, m), 3.18 (1H, m), 3.02 (1H, m), 1.89-1.79 (2H,
m), 1.78-1.65 (2H, m), 1.72 (3H, m), 1.51 (1H, m).

AA ¢ 6
2F (28, 5R)-2-(Z22WHE)-7-34-1,6-tho| ol ulo]Alo] EF2[3.2.1]5E-6-Y 34k

Ao 62 Ejoldopnle] EAjstol A oSS viek dxd FReto|=st WS AA et Ao EE A



[1341]
[1342]

[1343]

[1344]

[1345]

[1346]

[1347]

[1348]

[1349]

[1350]

[1351]

[1352]

[1353]

SS=50dl 10-2790878

A% & HEd-n-%d d2E FRYo)=E AEste] Xestu Z2UE (choromethyl) S7HA1E 4024
Az Ak
[e)
g ;
HO™™ o clI”
N e N —_— > N
//l_N //l_N_ //l_N
=
0 0 \py, 0 O % 0 o

U g @uldsl, 4z 4 259 d34)2 YA A AAE nsih.
M/z = 268.8 (M-Na) .

1H NMR (500 MHz, d6-DMSO) & 3.99 (1H, m), 3.88 (1H, m), 3.81 (1H, m), 3.32 (1H, m), 3.19 (1H, m),
2.89 (I1H, m), 1.83-1.69 (3H, m), 1.52 (1H, m).

AA e 7

AF (2R, 5R)-7-S4-2-[(Eg &R zvd)dvd]-1,6-to]olatulo]Ate] 2 2[3.2. 113 ¥-6-¢ Aty

F S,
e
F N o
+—N._ 'S _ONa
0 o-S
O
AN 78 d2AS =Uste Ay dEd WHES AFEEA|TF Liu, C. S(RSC Advances, 2017, 7, 880)¢ll

2 FQ 2vetEl & eo] E(silver(I) trifluoromethanethiolate)E AM&3lE=

N

Uz A gwds, dE3 2 259 84)2 Fasr AT Aol &Zskr] wiitel] AMAStElElE (titanium
tetrachloride)S AFg3le] WlA7|7F AlAE HPo=z El

M/z = 320.9 (M-Na) .

1H NMR (500 MHz, d6-DMSO) & 5.04 (1H, dd, J = 12.5 Hz, J = 4.5 Hz, CHSCF3), 4.01 (1H, d, J = 3.0 Hz),
3.23 (2H, m), 2.01 (2H, m), 1.89-1.72 (2H, m).

A 8
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S=50 10-2790878

[1354] 2F (28, BR)-7T-S2-2-[(EZYEF L 2WEA)HE |-1,6-tfo]olxulo] Ao 22 [3.2. 1] &8-6-Y 34t
F
F
FXOWQ
N
0]
J—N. '5-ONa
(@] O-%
(@)
[1355]
[1356] 2N 8& Liu, J.-B. S(Organic Letters, 2017, 17, 5048)9] X7 ug} S(HEZHZYOE
(silver(Dtriflate) = SelectfluorZ A&ete EfEFeozduEgeis
(trifluoromethyltrimethylsilane, TMSCF;)S AR&3F d329 EFZFQ2ZWE S (trifluoromethylation)el

osf A== At

7N —~ o//LN‘O/\
= S Ph

[1357]
[1358] U @4 (el Asl, AES 2 AFD g4)2 folA AAZ dAE wgit,
[1359] M/z = 318.9 (M-Na) .
[1360] 10 NMR (500 MHz, d6-DMSO) & 4.32 (1H, dd, J = 10.5 Hz, J = 9.5 Hz), 4.16 (1H, dd, J = 10.5 Hz, J =

5.5 Hz), 3.98 (1, d, J = 3 Hz), 3.45 (14, m), 3.21 (14, m), 2.91 (10, m), 1.85-1.69 (3H, m), 1.48

(1H, m).
[1361] AAd 9
[1362] AF (25, 5R)-2-[o]|EF L =2 (1,3-Eo}E-2-Y)WE |-7-&4-1,6-T}0] o}xuo) Alo] E 2 [3.2. 1] 8-6-9 33}

4

F F
NH/V
e
\_s N
[ ~N S
V4 . _ONa
0 o»S\\
@)

[1363]
[1364] 21Ald] 9% Dondoni, A. (2004, Journal of Organic Chemistry, 69, 5023)ol 2ol&l 7]<&H HHE ulg},

o JIN

ElolE gol9 in situ A4 B G| =] BEE; oMAEA FeERE EE (trapping) s 0}"1 g o] E 9]
235 ofAlEo| B9l 74 ol o] ~gl-FAF 4k (Swern-like oxidation)ol 93t AE Aoz AdHI=Z N
H HolEd Aoz WHIste] AxHAT. o= AWkl whH o2 DASTSF Whg-ale] Al tho] EF o dto|=
(geminal difluoride)& AJAd3stc}.
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[1365]
[1366]

[1367]

[1368]

[1369]

[1370]

[1371]

[1372]
[1373]

[1374]

[1375]

[1376]

S=50dl 10-2790878

IO OAc OH
H)/ N%’)I"r. N%,)
//‘—N‘ - O//I—N'O/\ //I—N
o o Ph Ph Q O/\Ph
(0]
FF W J
N\’)/ S
& 'y
IS N -
Y N
+—N, o} o—\
(0] o—\ Ph

ym 2 A (@wdsl, dEs 2 AFD d4) A AFA R Z7] Wi AMESHERE S A8
z{% =
M/z = 353.9 (M-Na) .

1H NMR (500 MHz, d6-DMSO) & 8.04 (2H, s), 4.05-3.97 (2H, m), 3.24 (1H, m), 3.01 (1H, m), 2.03-1.98
(1H, m), 1.88-1.77 (3H, m).

AAld 10

&% (2R,5R)-2-FF L 2-7-54-1,6-Tho| o} AHulo| Ao S 2 [3.2. 1] 58-6-4 244

a. (28,50)-6-(WAEA)-T-§ 41 6-Tholokxptol ol S 2[3.2. 115 B-2-7H5 A3
((2S,5R)-6-(benzyloxy)-7-oxo-1,6-diazabicyclo[3.2.1]octane-2-carboxylic acid)

ORAlEE(1:1, 120 mD)ell =9 AlFE= od¥ (25, 5R)-6-(MIAFA])-7-84-1,6-T}o]o}zpulo]Alo] S 2
[3.2.1]5E-2-7t 2520l E(7.0 g, 23.0 mmol)2] €4S 0CNA LiOH.H,0(0.97 g, 23.0 mmol)oll 7}
o 23 9hg ERES AR 24 Fh whEkeiith. 2 o 8RS EFES E(50 mb)E A Eta
Et0Ac(2x100 mL)Z A A3t 4 =S IN HCl(pH ~37-A) = A3 35tet ths Et0Ac(2x100 mL) & FZ3}9it).
Agtd §714S &, Bepdlo 2 AFHS A 5 NapSO, = Axstar, o#sta w53tk (25, 5R)-6-(HASA])-

7-2-2-1,6-t}o]o}xlulolAto] E &2 [3.2. 1] 2 EF-2-7F -2 2H((2S, 5R)-6-(benzyloxy)-7-oxo-1, 6-
diazabicyclo[3.2.1]octane-2-carboxylic acid)(5 g, 79%)& WA A2 LAl o]|F AAA & v o
Aol AH&-3FATE.

M/z = 277.1 (W) .

b. (2R,5R)-6-(HNASA])-2-ZF 0 2-1,6-T}o|o}x}u}o)Alo] E2[3.2.1] 2 E-7-2 ((2R,5R)-6-(benzyloxy)-2-
fluoro-1,6-diazabicyclo[3.2.1]octan-7-one) (A) E (25,5R)-6-(MNAEA])-2-FF 2. 2-1,6-t}0]o}z}u}o] A} o]
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[1377]

[1378]

[1379]

[1380]

[1381]

[1382]

[1383]

[1384]

[1385]

[1386]

[1387]
[1388]

S=54 10-2790878

E=2[3.2.1]128-7-2( (2S,5R)-6-(benzyloxy)-2-fluoro-1,6-diazabicyclo[3.2.1]octan-7-one) (B)

F/,,' F

N
OBn O OBn
(A) (B)

ORI E B (4:1, 100 mL)oll =<1 (2S, BR)-6-(MAZFA])-7-2-1, 6-Tho]opalnfolAlo]EF2[3.2. 1] E-2-7}5
A2H((2S, 5R)-6-(benzyloxy)-7-oxo-1, 6-diazabicyclo [3.2.1] octane-2-carboxylic acid)(2.5 g, 9.04
mmol)e] wakE fMS  ALo]x Selectfluor™(6.4 g, 18.0 mmol) = AgNOs(153 mg, 0.90 mmol)el H7}stSd
ot 27 REE EFES 50TAA 33X T 7HEe e SEAATY. A HHES Et0Ac(100 mL) 2 A8}
3, AgolE Hrus 3 oJ7sta, HEE Et0Ac(10 mL)E AHsch. o FES NaHC0; & (50 ml), & (50
mL) 2 Bkl (50 mb) o.& MAHEAY. F715S T4 NaS0, = AZREaL oJ3peta sHste] 2de A}, o
2 AggtAsd A FzetEaggsta Al =2 10% EtOAcE 853t9] &M (eluent) o2 (2R, 5R)-6-(d
AL A])-2-EFQ 2-1,6-t}o]o}x}ulol AL F 2 [3.2. 1] & &-7-2(A)550 mg, 24%)S E& =] HA od=
FESIGITE. kel =<l 50-60% EtOAc® F7} &E3ke] (28, BR)-6-(MAKA)-2-FF L2 2-1,6-t}o] ofAprlo] A}
O|ZFE[3.2.1]1%E-7-2(B)(300 mg, 13%)< €& w=eAe] uA 2 $5319 ).

(2R,5R)-6-(HMA L&A )-2-ZF2 0 2 -1, 6-T}o|o}R}H}o| Ao 22 [3.2. 1] E-7-2(A)

Mz = 251.1 Q).

MR 92 45.0 Hz(Foll AET) B 4.5 Hz(H &3] 5 %Wx}oﬂ AEF) F Axteh A7t gl
H Aol digt 2% 4<(coupling constant)E EFH O], o] H UA7} = u]<¥ (equatorial disposition)S
JIA ™ Exls yepd vkel 2 A &S JHA I leS #elEsit.

(25,5R)-6-(HlA S )-2-2F 9 2-1,6-T}o] o} Au}o] Alo] EF = [3.2.1]1 % 2-7-2(B)

50 r-\o

do

Wz = 251.1 (i)

NMR 282 44.0 Hz(Foll AZH) 2 10.5 Hz(AH &22d9 & FAA | AZH)F At 5 ghaidol A
H Al digt 2% A5 veidlo], o H YA7F & Wl¥(axial disposition)< 7F ™ X YERd vheh
2 QA e 7HA A dSS E15 .

c. (2R,BR)-2-EF Q0 2 -6-3}o| EEA]-1,6-T}o|o}R}H}o| Ao 22 [3.2.1] S E-7-2

((2R,5R)-2-f luoro-6-hydroxy-1,6-diazabicyclo[3.2.1]octan-7-one)

WERS (30 mL)oll %<1 (2R, 5R)-6-(MALA)-2-ZF 0 2-1 6-Tlo]olarto|alo] Z2[3.2.1]2E-7-2(300 mg,
1.19 mmol) 9] &Ml 10% Pd/C(300 mg)S #H7FstSlth. ¥bE E3}ES T4 T4 489S AFEste] A4 1A
st FaSARAT. B EFES AeelE d=E B odeta WEeE(10 b2 AHSIT. AdES
ZHAA (2R, 5R)-2-ZFQ 2-6-3l0] ==A]-1,6-t}o|o}AlufolAlo] SR [3.2. 1] E-7-2(180 mg, 94%)S 3] A



[1389]
[1390]

[1391]

[1392]

[1393]

[1394]

[1395]

[1396]

[1397]

[1398]

[1399]

[1400]

s=59d 10-2790878
DA F5AY, ol AANA B e wANA ALEHAT
M/z = 161.0 QD'
d. HESFELGEF (R,5R)-2-FFLE-7-52-1,6-Tho|opApulo]Abo| 2 2[3.2. 1] 58-6-9 F3Y

(Tetrabutylammonium (2R,5R)-2-fluoro-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl sulphate)

I_NO

.
o” of\\O /J\_\7

DCM(20 mL)oll =<1 (2R, 5R)-2-ZFFQ E-6-3}0]=FA|-1,6-T}o]ofx}tnlo|Alo]| &2 [3.2.1]=5-7-2(180 mg,
1.12 mmol)2e] &oo] 0TolA TEA(1.5 mL, 11.2 mmol)ol] o]o] S0;:Py AZ|(1.07 g, 6.74 mmol)Z
H7Vekar, A-2oA 4AIZF EoF wukEIt, 1 vy 2(20 ml)oll =9l n-HEZFELEE oA HOIE(2.7 g,
8.99 mmol) &NE& H7FSFAL Ao A 2412 5t wRESFATE. RS E3ES DIM(50 mL) o2 FA3ta {715
S B3ttt #7215 2(5x25 nL) 2 A H3A Na,S0,2 AXsta oty FUAHY. 23 FHES e
A ARRE g ste] oAk Il 0-100% e oFAEHO]Ed o]o] DCMY| =9 5% wWEre® £33
HEHHFHARE (2R, SR)-2-ZFFLZ-7-&4-1,6-t}o]olxjulo| o] 22 ([3.2. 115 8H-6-Y 34H (220 mg, 24
Al A3 40%)S T4 LY®E A,

M/z = 239.0 (M-nBu,) .
(a) 2F (2R,5R)-2-ZF.2-7-524-1,6-t}o|olR}ulo]Alo] E 2 [3.2.1]5E-6-Y 33k

E(10 mL)o] =9 HEZFEALRE (2R, 5R)-2-ZFQ 2-7-22-1,6-t}o] o}z uo]AJo| S Z[3.2. ]%EP—G—OE! 3}

AHed (220 mg, 0.45 mmol)e] wHEE &MNS- Dowexy Na #ZF(1 @) o2 A sttt KT & £33 & < Dowex ' Na
A7 F& &8 AP, HO0G5G nb) 2 MAHsE Y. 23d ARES TA Dowex  Na @71(1 g)oZ A3 &
ob A2)ehiL, Dowex Na @71e] & Fa) e, HOG nl)E AHSAT. o] HAL 33 o wEAT).
A3tE APES sA-Axste 34 S3=(90 mg, 75%) S FWA uH 2 A,

M/z = 239.0 (M-Na) .

H MR (500 MHz, de-DMSO) & 5.35 (1H, ddd, J = 46 Hz, 5 Hz, 2.5 Hz, CHF), 4.08-4.06 (1H, m), 3.26-3.24
(1H, m), 3.06-3.04 (1H, m), 1.99-1.68 (4H, m).

AA 11

AF (28, 5R)-2-EF22-7-§4-1, 6-Tho|olxtulo|Abo| F2[3.2.1]58-6-9 FAHE
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[1401]

[1402]
[1403]

[1404]

[1405]
[1406]

[1407]
[1408]

[1409]

[1410]
[1411]

[1412]

S=50dl 10-2790878

(Sodium (2S, 5R)-2-fluoro-7-oxo-1, 6-diazabicyclo [3.2.1] octan-6-yl sulfate)

F
N
[~ N S
7 . _ONa
o o-S
(@)

a. (25,5R)-2-EF Q0 2 -6-3lo]| EEA]-1,6-T}o| o} A H}o| Ao 22 [3.2. 1] & EF-7T-2

((2S,5R)-2-f luoro-6-hydroxy-1,6-diazabicyclo[3.2.1]octan-7-one)

F
I~
~—N
O OH
RS (10 mL)oll =<2 (25, 5R)-6-(HZE2A])-2-ZF Q2 & -1,6-tFo]o}x}ulo|Alo] E &2 [3.2. 1] E-7-(250 mg,
0.99 mmol)(AAle] 109] (B) #=x)e] &ML 10% Pd/C(250 mg)ol H7lstdth. ¥hg 28-S £4 4 €S
AbgElo] ALoa 1A7F Fo FAZAIAT. HHE EFES AgolE JuE E8) odsta s wes(s
)2 AHEYT. dFES ZFWAA (28, 5R)-2-ZF S Z-6-3fo]E ZA|-1,6-t}o|o}Aulo]Alo] F2[3.2.1]%
E-7-2(130 mg, 81%) < FMA uAZ $531905L, o= HASHHA i ofg TAlNA AFEE AT

M/z = 161.1 (D'
b. HESFEIERE (25,5R)-2-FF 2 2-7-§4-1,6-Tho|o}xtulo|Afo| F2[3.2.1] 5 8-6-9 334E

(Tetrabutylammonium (2S,5R)-2-fluoro-7-oxo-1,6-diazabicyclo[3.2.1]octan—6-yl sulfate)

N+f/
Z X _0
ol o-S \_\7
(@)

DCM(30 mL)ell =<l (2S5, BR)-2-FFQ Z-6-3fo] =5 A]-1, 6-tfo]opaputolabo] & [3.2. 1] 5F-7-2(130 mg,
Q&mdﬁ]%ﬁﬂOtﬂHTMﬂl4m,&HmmUﬂ0@1%&W€%ﬂiﬂﬁmg487mdﬁ§@ﬂﬂﬁ
S A2 A 4’\]7J Bt wykelgith, E(30 mb)oll 5 n-HEZHFHEARE ofAEHOIE(1.9 g, 6.49

% FES AoA 2AZF FF wwkekgith, wkE E3HES DOM(50 mL)o. 2 345k
S E(5x25 mL) & A|A S, Na,SO & HdFA7|a, oJslar SWAIHY. A3 A7

. o
‘ f

g

N

N

oll

ofj r}ob

5 Ao azutEadasta ke el 0-100% EtOAcel ©]o] DCMol| ¢l 5% wWere =z fZste] |
EgtREdnE (25, 5R)-2-EFLE-7-24-1,6-tfololapulo|Alo] S 2 [3.2.1]28-6-U 23 (60 mg, 29-A ol

AA 15%) S FA S92 AU},

M/z = 239.1 (M-nBuy) .



[1413]
[1414]

[1415]

[1416]

[1417]

[1418]

[1419]

[1420]

[1421]

[1422]

[1423]
[1424]

[1425]

[1426]

SS=50dl 10-2790878

c. &F (28,5R)-2-FFLE-7-5&-1,6-tho|opAputo| AL S 2[3.2.1]1 58 -6-9 F4

(Sodium (2S,5R)-2-fluoro-7-oxo-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate)

CHCN:HO(1:1, 4 mL)ell 3¢l HlERESRE (2R, 5R)-2-EFQ 2-7-54-1,6-tfo|opAtuto]Alo] E2[3.2.1]
Seh-6-2 FAA(60 mg, 0.12 mmol) 9] W &N Dowex Na dA(1 @O AUt 147 F i@%
< Dovex Na @7 <& E3 olztatm CHCN:H0(1:1, 2 mL) 2 Al &3t 2 oS A Dowex  Na
A (1 @) o= 30% B AL, Dowex Na Ao 5& Eal o wahm CHON:ILO(1:1, 2 ml) AH st A},
o] ¥}4& 33 ¢ whEEY. 2FE oAES TA-AXI TA FES WA A2 A

M/z = 238.9 (M-Na) .

' NIR (500 MHz, d¢-DMSO) & 5.27 (1H, ddd, J = 44 Hz, J = 10.5 Hz, J = 4.5 Hz, CHF), 3.96-3.94 (1H,
m), 3.24 -3.21 (1H, m), 3.01 (1H, J = 12 Hz), 2.06-2.01 (2H, m), 1.73-1.67 (1H, m), 1.61-1.57 (1H, m).
AA4 12

AF (2R,5R)-2-FZE-7-34-1,6-Tt}o]o}x}ulo]Alo| 2 £ ([3.2.1] 2 E-6-Y FAHY

Cl,l'
N
| N Q
¥y ) _ONa
o” 0—9\1
O

a. (2R,5R)-6-(MA LA )-2-F22-1,6-T}o| o)A Hlo|Abo] F2[3.2.1] 2 E-7-

((2R,5R)-6-(benzyloxy)-2-chloro-1,6-diazabicyclo[3.2.1]octan-7-one)

cl,
N
//|—N.

@) oO—\

DMF(20 mL) % AcOH(4 mL)ell <1 (2S, 5R)-6-(WIASA])-7-FA4-1,6-TFo|ofAlufolAlo] S 2 [3.2. 1] E-2-7} 5
AAH(1 g, 3.62 mmol)e] &M AL N-F&Z&F<40lu=(N-chlorosuccinimide, 4.83 g, 36.2 mmol)ZS 3
Zbetsich. Whg EFES A4 7F~E 58 B AT, 17 v Pb(0Ac).(2.4 g, 5.43 mmo)E FH7Fsta
e 9SS A4 VAR FU) 58w HAsIT. S 60°C°ﬂf‘1 4AIZE SOk 71A% thg ALoA E3}

A KCoE Helgtt. £35S tholdE oE|Z(2x50 mL) 2 =383, 243HE 57158 Belel(20 mb) o2 A
ol AF=E APES ATt o] AItA ARRE 1
F o] Ak 391 10% EtOACE 23l N0 2 A (2R 5R)-6-(MA A )-2-F 2 2-1,6-T}0| o} &} n}o] Alo]
S2[3.2.1]28-7-2(270 mg, 28%)S 4L =g og=z A9},

ol éL

Hohw, B NasOE Axsh,

2
I
Qﬂ,
k]
off
i1

Wz = 267.0 (D)

NR AL 5.5 H (0T Tagel & FPAe] AL Cl3h FAF GaelA I Aol e A7 458
ehfol, o] Il A7 A% HAS /AE EA7F el vhsk 2 A Behe AT 98 FAs.
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[1427]

[1428]

[1429]

[1430]

[1431]
[1432]

[1433]

[1434]

[1435]

[1436]

[1437]
[1438]

[1439]

S=50ol 10-2790878

b. (2R,5R)-2-E 2 2-6-3}0|EFA|-1,6-t}o|o}Rlulo|Alo| S 2 [3.2. 1] S&-7T-2

((2R,5R)-2-chloro-6-hydroxy-1,6-diazabicyclo[3.2.1]octan-7-one)

Cl

/,_

N
/;I—N.
0 OH

WEE (20 mL)ol =<0 (2R, S5R)-6-(WIAZA)-2-FR2-1,6-T}o]o}xjujolAlo] F 2
0.824 mmol)e] &<fell 10% Pd/C(220 mg)E FH7Fslict. WHg &3S 4 T4 4EE& A& e_% A 14]
I EQE FAaSAZAY. v E3ES ATolE g B3 ofdstal =E wehE (10 mb) 2 A ST, o
3.2. 112 8-7-2(150 mg) S 3|4

a
[\
—

do
uf
\',

i
[\
[\
(e}
=]

o

ﬂl

AlA (2R, 5R)-2-F R R-6-8F0] EFA|-1,6-tFo]opAtulol Afo] S 2

S =y}
= o =2
AA R F5saL o= AASHA G AREH AT

—

M/z = 177.0 (W) .
c. HEHFEEARE (2R, 5R)-2-ZE2-7-4&-1, 6-tho|olx}ulo|Abo] E2[3.2.1] SE-6-Y i
(Tetrabutylammonium (2R, 5R)-2-chloro-7-oxo-1, 6-diazabicyclo [3.2.1] octan—-6-yl sulphate)

H
| O +
4 \

Cl

DCM(20 mL)oll *=29l (2R, 5R)-2-FZZ-6-3}0]| =2 A]-1,6-t}o]o} o] Ao E2[3.2. 1] E-7-2(150 mg, 0.849
mmol)¢] WHEE &-olo] 0Tl TEA(1.8 mL, 12.7 mmol)ol ©]o] SO3:Py HAZ:(1.35 g, 8.49 mmol) S H7}s}

Ao A 3AIFE FF awgkeRglth. 1ty E(20 mb)el HEZH(n-5F2)9EE oMEHCIE(2.56 g, 8.49
mmol)94 SAS Hrlsta A4 3AF S wREEFGITE. RBES EFES DCM(50 nL) o2 3Asta A4S 2y

71 (5 x 25 mL)E AlF 3}l Na,S0,2 Axstal o Fatal FLAIZTE. HraEs A7l
A AzetEaeeeta ko] 591 0-100% o8 olAElo]Ee] o]o] DeMel %9 5% wWEhE R Edle] HEDR
bRy (2R, SR)-2-FEE-7-84-1, 6-tfo|olxputo|Apol E2[3.2.1]58-6-Y 24 (130 mg, 29-Ao AA
30%)S FA edE A

o

M/z = 254.9 (M-nBu) .

d. 2% (R, 5R)-2-FE2-7-82-1, 6-t}o|olR}ulo|ALo| EF2[3.2.1]&8-6-U FAated

(Sodium (2R, 5R)-2-chloro-7-oxo-1, 6-diazabicyclo [3.2.1] octan-6-yl sulphate)

CH:ON:H0(1:1, 3 mL)ol =<9 BHESGFEUER (2R, SR)-2-FREZ-7-F4-1, 6-Tho]opatulo|alo] F2[3.2.1]1%
%ﬁ%ﬁ%ﬁ%ﬂ%mgOﬂGmdﬁl%ﬁ%wa Na @7 (1 g)o &2 X5, 308 &, 3= < Dowex
Na @179 22 B3 e CHON:HO(1:1, 1 al)E AXeArt. 23d o342 thA] Dowex Na 27(1
@0 % 305 Bk AelstiL, Dovex Na #%¢ & Ea o wali CHLON:LO(1:1, 1 nl)2 AHSAch. o

AL 33 ¢ wkESith. AdsE APES $A-AxA 7| A IFES B3 & (preparative) HPLC[X-SELECT-
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[1440]

[1441]

[1442]
[1443]
[1444]
[1445]
[1446]
[1447]
[1448]

[1449]

[1450]

[1451]

[1452]
[1453]
[1454]
[1455]

[1456]

[1457]

S==51 10-2790878
C18 (150+19), 5 u, °l&4: HO: MeCN]2Z AASSIc. FHd #&& d-72ste] A 4FE (5.0 ng, 7
%)< WY TAHZ AU},
M/z = 255.0 (M-Na) .

I NIR (500 MHz, ds~DMSO) & 5.51 (1H, dd, J = 6.0 Hz, J = 2.0 Hz, CHCl), 4.10 (1H, J = 3.0 Hz), 3.51-
3.49 (1H, m), 3.07-3.05 (1H, m), 2.26-2.18 (1H, m), 1.94-1.80 (3H, m).
AETH g4
= A4 Al Aol FH A
(1) Zolgk S ==5Ho Al pB-stepvbAl @iol gk 2 2ol sheh=o oAl &4
(2) SBL &4E wdshs g5 i stghEel o3 B
7 A AEC ARgEE ZREZ tE AR WE2 tgol Al Ee At
24 YA
In vitro g4 A 74

24 A #42 96-49 mlelA2EolH (microtiter) Z#lo]EclA 10 mM HEPES W pH 7.50 Qe Z8E F=Z
o7l (A, TEM-1; AmpC; CTX-M15; KPC-2; 0XA-48)=2%-¥] AAF SBL &4E AF&3te] 3L, E=R
M3 (Nitrocefin) (TEM-1, AmpC, KPC-2, OXA-48¢] 749 100uM; CTX-M159] 4% 50ulM)S 7|HA=ZE A3,
Perkin Elmer Envision UV &3 ZdolE #5715 Al&3le] 30 v}t 12 mn 5<F 482 nmoll A 30Ce] %7] 10
ogE & ol9 bk RaE AT vhks 0411]11] EA ste] e E8 Sx odloldE #4staL
Dotmatics Hlo|HHo]~ AZESJO]E AFE3le] ZF shgt=ol el IChs d3H3Tt.

2 84E DISOoN A 4=a = et
e sjde] wa oA tiE W 1050 Ao ofzfel UE Utk ElolE: g g

fol
B
o,
r

TEM-1: IC50 < 3 nM (A); 3 - 10 nM (B); > 10 nM (C).
KPC-2: 1IC50 < 10 nM (A); > 10 nM (B).
AmpC: IC50 < 10 nM (A); 10 - 40 nM (B); 40 - 60 nM (C); > 60 nM (D).

0XA-48: IC50 < 20 nM (A); 20 -100 nM (B); 100 - 200 nM (C); 200 - 300 nM (D); >300 nM (E).

CTX-M15: 1050 <5 M (A); 5 - 20 mMl (B); 20 — 100 nM (C); 100 — 200 nM (D).

R

N

]

% ﬁ
Na
o N S o
0 \\O
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[1458]

[1459]

[1460]
[1461]
[1462]

[1463]

[1464]

[1465]

S=S4d 10-2790878

35t = £ *3}+7] KPC-2 Amp—C 0XA-48 CTX-M15
olu| vlgt CONH. 7.8 (M) 8.0 (A) 296.6 (D) | 1.4 (A)
A A e 1 CFs (A) (A) (A) (B)
A 2 CHF2 (A) (B) (B) (B)

A A 3 CHCI (A) ©) © (®)

A Ao 4 CHaF (B) (A) ) (B)

A AT 5 CF2CHs (B) (C) (B) (B)

A A 6 CHsCl (B) (B) (D) N/D
AAl o] 7 CFsS (B) (C) (D) N/D

A Al o] 8 CH20CF3 (A) ©) D) D)

A Ao 9 CFo-2-ElJo}=d | (A) (A) D) ©)
Al 10 |F (R) (B) (B) (D) N/D
e 11 |F (S) (B) D) (E) N/D
Ao 12 | Cl (B) (A) (E) N/D
N/D = ZA A &2 (not determined)

stgE R A&7 TEM-1

o}H]ErEF | CONHp 4.7 (B)

AAld 10 |F (R) (A)

A Ao 11 |F (S) (C)

AN 12 |Cl (A)

g A AA

& ghgo] sispEo] EAs)o] SBL/ESBLS B Sl vrE|2[olo] tigt g5 A A 2y

A¥& (CLSI(Clinical Laboratory Standards Institute)ol] 9a &¢H¥ T2 EZ M07-ASe] w2} 'broth micro-
dilution method'E A&t = Uct. B-FE A = 23 (Meropenem) 2] ¢4 3| AN ofko] 2-F A ¥
CAMHB(cation-adjusted Mueller-Hinton broth)2] 96-¥ Z#|o]EdA AZEHJL; % HY+= 0.03 mg/L WA
512 mg/L2 AU, 7zt #3(LH EeA) e ol HEES Aeed ¥HH(0.9 % NaChelA 0.5
McFarland Bt% FFo 2 ZA3 v}, CAMHBAIA 1:1000.2 3|Asla z Ao H7}sie] 5)(105 CFU/9e H=

Speelol AE 58 AT, 37°Ce) /A ARlelA 18-20 AIZF Fek MlFE F, Qlelo] wpeelol WAy FAlz
4 oAlE Brreken.

2

o o 12
ot
o
2

o,
32
)

== (Minimal inhibitory concentrations, MIC):= A& 7117} o ¥HE= AAE Holx &= 7}
FTEE 7HEa; 2de B33 FEAE 600 nmoll Al 38 W= (optical density, OD)E =743}

AT 8 o b
Jﬁﬂb

o] 3etE S 4 pg/ml FEAA AU, ol#d WEHW 743 A (Meropenem potentiation
experiment)o] AREE A} = NIBC091.1(KPC-2, TEM-1& Wdd}= E. coli i#3); NIBC093(KPC-2, TEM-
1& W8 3= E. cloacae T5F); NTBC096.1(0XA-181 2@ SHV-11& 23 3sl= K. pneumoniae w5 ); NTBC099(KPC-
3, SHV-11 2 TEM-1& &3} K. pneumoniae ¥5); NTBCI89(TEM-OSBL(b), CTX-M-14, OXA-48(c)S Hdlsl=

K. pneumoniae ¥57)°| AT},
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[1466]

[1467]

[1468]

SS=50dl 10-2790878

(B).

2 20 Wi dlolE= ol Wels A AeR):

_93_

T WS | B- =57 MIC mero, MIC mero + | MIC mero +
ZELvA| pg/mL, 4 pg/mL 4 pg/mL
an(s) AAA o | AAl] 1 | AAd 2

NTBC091.1 | KPC-2 E. coli 4 0.03 0.03
+TEM-1

NTBC093 KPC-2 E. cloacae |8 0.06 0.06
+TEM-1

NTBC096.1 | OXA-181 K. pneumo 32 4 4
+SHV-11

NTBC099 KPC-3 + K. pneumo 256 2 1
SHV-11 +
TEM-1

NTBC189 TEM- K. pneumo 32 2 2
OSBL(b) +
CTX-M +
0XA-48(c)

2 ol mE F7b shEEe] sk dlele= sty el e .

o] A HolEE g ol Bl

MIC <1 pg/mL (A); MIC =1 or 2 pg/mL (B); MIC = 4 pg/mL (C); MIC = 8 pg/mL (D); MIC > 8 pg/mL




10-2790878

s==4

) @) (V) a/N a/N a/N a/N (2)87-VX0 + N-XI0 + (9)7dSO-WAL 68TOdIN
() (D (@ (D (D (D (4) T-WdL + TT-AHS + €-0dY 6602d1IN
(@ () (V) () (D (@ (B TT-AHS+ T8T-YXO 1796004IN
(V) (D (V) (V) (V) (D (V) T-WAL+ Z2-0dY €600dIN
(V) () (¥) (V) () (¥) (V) T-WaL+ 2-0d¥ T'T6004IN
ol elvf | 1T IR | 0 kIR 6 lolvE 8 lelvE L& 9 lelvF
Tu/30 § + Tu/3d $ + Tu/3d § + Tu/3d & + Tu/3d § + Tu/3d § + Tu/3d ¥ + T oL
oxam I 013w JTK 013w JIR oxaw JIK 013W JK 012w )T oIaw IR (2)TE |wlnfpaa-d
a/N a/nN a/N () (@ (V) s2°0 [49 (2)87-YX0 + N-XI0 + (9)7dSO-NIL 68TIdIN
(4) (D (D) (4) (D (V) S°0 952 T-W4L + TI-AHS + €-0dY 66004IN
(D) (D €) (9) @)} (DT 49 TT-AHS+ T8T-VXO T°9600dIN
() (¥) (¥) (V) ) (V) £0°0 8 T-Wal+ Z-0d) €602d1IN
(V) (V) (V) (V) (V) (V) 90°0 ¥ T-Wal+ Z-0d) T T602dIN
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