WD 2004/ 039814 PCT/ JP2003/ 013684 DESCRI PTI ON CEPHEM
COVPOUNDS TECHNI CAL FI ELD The present invention

WO edoasesi4 o new cephem 5 conpounds and phar maceit/iR2add/on3684

10

15

20

25

30

acceptable salts thereof. Mre particularly, the
present invention relates to new cephem conpounds and
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Nbig%ga%ggédbé%ses for the preparatioh of said cephem
compounds and salts thereof.

A further object of the present invention is to
provide a pharmaceutical composition comprising, as an
active ingredient, said cephem compounds or their
pharmaceutically acceptable salts.

Still further object of the present invention is
to provide a method for treating infectious diseases
caused by pathogenic microorganisms, which comprises
administering said cephem compounds to infected human
being or animals.

The object cephem compounds of the present
invention are novel and can be represented by the

following general formula [I]:



g NTNCHO Z-N~, RL ZI R5 000001112 RR

wherein RL is | ower al kyl, hydroxy(lower)alkyl or
whadoepssner ) al kyl, and 5 R2 i s hydrogen or ani POI/JP2003/013684

protecting group, or RL and R2 are bonded toget her and

form|ower alkylene or |ower alkenylene; R3 is

hydr ogen or realkyl; R4 is RT RB N(A) k -(NH m

(0) n CHg ( E 10 wherein Ais 0O x 1 000

-C - or A\ 107)RD wherein Xis 0 or NH, 15 R7 is

hydr ogen, Iow@r al kyl or am no protecting group, R8

I s hydrogen ory hydroxy, RO is am no, nono or

di (1 ower) al kyllami no, protgcted am no, g i di no,

pr ot ect em—@ﬁcgua@NH' r-s turat@l/ ={to 8-nenbered

het er og@ﬁi & group co ni a4k Aq ni Yrogem® atoms  [I]
opt i &34l N subst i t ut by ¥m no pnot edt ed ami no,

k, m n and q are independ ab@ 0 or ]I agg 25 pis
0, 1, 2 or 3; R5 is carboxy or protected rboxy; and
2 WD 2004/ 039814 PCT/JP2003/ 013684 R6 is amino or
pYBEEELBd amino. As to the object compound [I], the

f Rt | owi hgwepobiky lar eatdrdeey hbbvedr) A&y li ©r t he obj ect

Conpounga&%hlbwgf¥§¥k§YP and
5 R? is hydrogen or amino protecting group, or
R' and R? are bonded together and form lower alkylene or
lower alkenylene;

R® is hydrogen or lower alkyl;

10

R* is
T 1)
—_— N — —_— P — 9
N—(A) 7 (NH) ;—(0) ;\CH q(CHZ)p R
wherein
A is
0 0
/
ﬁ N—7 0 0O 0
L = )JY or M
0
wherein X is O or NH,
15 R’ is hydrogen, lower alkyl or amino protecting
group,
R® is hydrogen or hydroxy,
R® is amino, mono or di(lower)alkylamino,
protected amino, guanidino, protected
20 guanidino or saturated 3- to 8-membered

heterocyclic group containing 1 to 4 nitrogen
atoms optionally substituted by amino or
protected amino,
k, m, n and q are independently 0 or 1, and
25 p is 0, 1, 2 or 3;

R® is carboxy or protected carboxy; and

2
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following formula: H3C-CH3 N-O R5 11 N-T-C-CO R6 S,
N 10 wherein R5 and R6 are each as defined above, and
agt iid Sonefio (Erf pid)cBans driienot her geonetri cal

i sonmer havjng,the partial structur eprese . 1 he
ol T ovilty For RhFarBise ettt 1] TP RRSS HaTd Vi
SHoMtS wirer éon RS raniedR6 are each as defined above,
and al | sugh i ' a m I

t her eofTQ%FeH:s‘hchgggggﬁetﬁ nét ﬁie éégngc])f l?‘ht(%isbﬁjés SYR
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thRer BBkt i abyat EUGCHde Of thAsP HEeARB! binealgd HEF Scal
and:20 m xture thereof -are_represented for

COPVRAF eREF 1 ngakd pyPa ¥ b2t oFESWHY Tt RREES RRESEHRY the
OrRBloWidy MNrmuldG CO R6 S, N wherein RS and R6 are

each as defined above. Another I nt ‘ig%{be noted is
that the pyrazolio 3 WO 2004/ O% / JP2003/ 013684
moi ety of the conpound [I] canyalgd exPst in the
tautonmeric form and such tautdmeric equilibrium can

be represented by the foNl—in-ﬁg'Cf(br-rml a. A R4
/

R6 AS/N

wherein R®> and R® are each as defined above,
and anti isomer (E form) means the other geometrical
isomer having the partial structure represented by the

following formula:

H,C_ CH,
;X
R O—IIFT
N C—CO—
/ \&
6 ’
R S

wherein R® and R® are each as defined above,
and all of such geometrical isomers and mixture thereof
are included within the scope of this invention.

In the present specification and claims, the
partial structure of these geometrical isomers and
mixture thereof are represented for convenience' sake by

the following formula:

H,C_ CHj
.
N
N g COo—
] \&
6 ,
R S

wherein R® and R® are each as defined above.

Another point to be noted is that the pyrazolio

3
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wherein R, R2 , R3 and R4 are each as defi ned above.

w®doeioh/ 089814 he above tautonmeric i soners are inclPcBa#P2003/013684

within the scope of the present invention, and in the
present specification and clains, however, the object
aopotidof| khies dogpraasedt Ell] f eancedvenicenicet sakehbey

one 10 expression of th r [ r:Qu . :
PR G Sashen b rbat ettt (et can pe
i myen¢e s entedabybehs efyak el bygt Rerfiylllaowi ng processes

as illustrated in the,follow ng. 15 4 WO 2004/ 039814
PCT/ JP2003/ 013684 PrBcess 1 H3C-CH3 S B R5S H2N G
\' 3 NN/ CH2Ng 0 COG5 | N~-C- COON R2 N S
[11] [111] orhi\n\sg;aothe:EE:itsrelact' /3153 '

derivative at theNderNvative at the a @ proup,
car boxy group, or|§l SELEt thereof or a si|t thereof
H3C~CH3 0 R5 N 4Rit B'R N \-C CONH TNV R 6A N
CH2N7 RR S O OOlel 2 RR [I] or aiggplt thereof 5

wherein‘Rl, R?, R® and R*! are each as defined above.

Both of the above tautomeric isomers are included
within the scope of the present invention, and in the
present specification and claims, however, the object
compound [I] is represented for convenience' sake by one
expression of the pyrazolio group of the formula (A).

The cephem compound [I] of the present invention
can be prepared by the following processes as

illustrated in the following.



WD 2004/ 039814 PCT/ JP2003/ 013684 Process 2 H3C CH3

OXR5 R7 RR NI Il SN(A k (NH m(0) CH (CH) P Roa
WONTOBGOEBNH ~ \ g -CH ((DD R6 S N O PN ;---~ NCTRBP2003/013684

COOS R R2 [la] or a salt thereof Elimnation

reaction of the amno protecting group H3C CH3 0X R5

RRr&Besh L _ A 7(NH) -(0) CHCH-ROb Il SN( )k mn

( 2)p N~CCONHO/ 3 g 6 NP;---/ CH N, iRRSON

N COOSIN R2 [Ib] or a salt thereof 5 6 WD H3C( CHs

2004/ 039814 PCT/ JP2003/ 013684 Process 3 H3CCH3 R5
NR4 11 _SNCCONH 3 ~NTNCHIY+N.NNiR§SO
HpN @/ N
_®1 -\ 3
N.#—CH, N\N N/R + I
° coo® || N T COoH
1 2 6 /N
R* R R6 g
[IT] [TITI]
or its reactive or its reactive
derivative at the derivative at the
amino group, ~ carboxy group,
or a salt thereof or a salt thereof
H5C_ ,CHj
o~ R®
N 4
I S R
Sy Iy QN
6 , =~ —CH,™N_ —~R
R S 0 o N N
Co0 1L1 1L2

[I]

or a salt thereof



RIO RL 12 [VI] [VMII] or a salt thereof or a salt
thereof HBCXCH3 (W) O R5 30 N4 Il SR N-CCONHR
WG204/03981CHI N~/ 3 Z O RS O NN RLO Rl R2 PEVIR2093/013684
or a salt thereof H3CXCH3 (ii) O RS N 11 4 SR
I/N~CGCONH\ 3 6X NTNCH2-N. iRR SO0 CoOr 1 1 12
RBRcddsd or a salt thereof 7 WO 2004/039814

PCT7/JP2003/ 013684 Process 4 HBCCH3 Ox RS N4 Il S R
NTCCONH\ R3 6 ,NTNCH3N, RSONN COOL I1 H R
a[lc] Hsé q:Hc,aIt thereof El i m nati on reaction of

RS

] R
N
I N—(A) y—(NH) —(O)‘<CH (CHZ) -R’a

s
N——C~CONH ® /,——g\
6 A N N A—CH,—N. Ry
R S 0 o N N
Co0 |, 1,

R*™ R

[Ia]

or a salt thereof

Elimination reaction of the
amino protecting group

H,C_ CHj,

- v

i ‘FU
&-con N—(B) 7 (NH) 7 (O)3XCH q(CHZ)I;-RE’b
AN [ | B

}CHZ‘_N N\ _R®

cod® |,

RR2

[Ib]

or a salt thereof



the hydroxy protecting group HBC CH3 Ox R5 N4 Il S

R /N\v-CCONHR3 6, NTNCH3N~ RS O NH COOL Rlb
wQ b@l/ozns1e salt thereof wherein RL, R2, R3, RAPCRIR2003013684

R7, R8, A, k, m n, p and 5 q are each as defined

above, R10 is protected carboxy, Y is a |leaving

gpBHPessZG& is an anion, R 1 a is protected hydroxy

(Tower) IkyI 10 R1b is hydroxy (lower) alkyl, R9a
i's prote 8 gi‘r:i prot ected guani di no or saturated
3- to 8- Red heterocycl ic group containing 1 to 4

nitrogen a@toms substituted by protected am no, and R9b
i s am no, pguani dino or saturated 3- to 8-nmenberqd 15

het erocyclli ¢ group costaining 1 to 4 nitrogen-at ons
subst¥TETéd BNAEMNY. 8] WO 2004/ 039814 7\ 3
PCTLEP2003/ 013684—Nhes ang—mg compounds kamc?

[5‘I] can be prepared Yo t he foll ow ng procegses| 5
Process A R11 S TN?- ROCHZ OR X or a galtg?
thereof R4 R13 (i) NON N [XI] Rl R2 or a salt thereof

[VI] [VII]
or a salt thereof or a salt thereof
H3C><CH3
: 0~ TR’
(1) ?
...—..—>
NTC—CONH /——i
6 , s CHZ_ N
10
R |
R' R2
[VIII]
or a salt thereof
H3C><CH3
. 5
- (i1) g R
—-——-—-» N

R4

I S
/é\TTC—CONH _@ 7 \ 5
6 _N N.#—CH,—N, _~R
R S 0 ° N
(o{6]0)

N
I1 |2
R R

[I]

or a salt thereof



SRARIINTGCH2N \ ~, RI3ZOONN R12 Rl R2

[XI1] or a salt thereof (ii) R& HZNS N/ CH-N R
WQ2004MB9814 COO_ R11 R2 [I11] or a salt thereof BCEMP2003/013684

2004/ 039814 PCT/ JP2003/ 013684 Process B H3CCH3 OX R5

NS HNI CH- Y+ NT-CGCCOONO R6 1~', S N- R10

[P¢dddsEXBYV] or its reactive or its reactive

dertvatiye atcglhe derivative at the am no group,

car boxy o ;7"dr a salt thereof or a salt thereof H3
CCH3 0 Rp“ N1 S N-\V-CCONH- R6/ ,NNCH3-Y SO

2

N
Il S R
Il\ITC CONH VAR o3
¢ AL N N._#—CH,—N. -
R S 0 o N g
COO

|
Rla

[Ic]

or a salt thereof

Elimination reaction of
the hydroxy protecting
group

H,C_ CH,

X s

0 R

2

N
N—rg—CONH S 5
/i \ @ /4 \ R3
6 N N._A—CH,—N, i g
R g 2 N
S 0 o N H
COO

R'b
[Id]

or a salt thereof

wherein R', R?, R®, R*, R®, R®, R’, R®, A, k, m, n,
5  are each as defined above,

R'Y is protected carboxy,

p and

Y 1is a leaving group,

7@ is an anion,

R'a is protected hydroxy (lower)alkyl,

10 R'M is hydroxy (lower)alkyl,

R’°a is protected amino, protected guanidino or saturated
3- to 8-membered heterocyclic group containing 1 to
4 nitrogen atoms substituted by protected amino, and

R’b is amino, guanidino or saturated 3- to 8-membered

15 heterocyclic group containing 1 to 4 nitrogen atoms

substituted by amino.



R1I0 [VI] or a salt thereof wherein Rl, R2, R3, R4,
R5, R6, R10, Y and Z(r) are each as 5 defined above,
WRIM4/0398p+ ot ect ed ami no, R12 is protected car bPXyJP2a08i013684
R13 is am no protecting group or |ower alkyl. The
starting conmpounds [VII] and [XI] or salts 10 thereof
can be prepared by the nethods disclosed in the
Pr epar at,i ons a 1 e [ I
S|n1|a?hﬁﬁn%E?EQ%ﬁgrefgpqunéglPg%gvéﬁgng%gdbgggté%%
desepapefoby dhet Hisllepeedfbtatessessuit abl e exanpl es
of the various 15 definitions are explained in detai
as follows. The term"lower" is used to nean a group
haweegss A10 WO 2004/ 039814 PCT/ JP2003/ 013684 to 6,
preferably 1 go 4, carbon atons, unless otherw se
i ndi able "l owner aIkyI" and "l ower al kyl ™"
noi ety |;£:i Logyngmer) al kyl " protected
hydroxy ower aIkyI aryl(lomer)alkyl
“hal o(1 ower) ak¥&/| " and "mono or di (I ower)al kyl ami no",
i ncl ude straight or branched alkyl having 1 to 6
carbon ato such as nethyl, ethyl, propyl,
i sopropyl, ug i sobutyl , sec-butyl, tert- butyl,
perdryla d=Ard ﬁhﬁﬁ@dfand hexyl, in which nore 10
preferred one is CL-C4 alkyl. Suitable
“hydr oxy(I| ower) al kyl " i cl udes hydroxy(Cl-C6) al kyl

such as hydrjoxynet hyl - hydroxyet hyl ,

2- hydr oxyet Hyl , l.ﬁwgﬁfxy ropyl, 2- hydroxypropyl,

3- hydr px yprcpyl H:h gbutyl 5[x5] hydr oxypent yl
and 6- droxyhexyl Nahi ch nore referred one is
hydr oxy (C1-|C4) aIH%!.l ui t 2F e "$at B( FoNeR Al kyl "

i ncl'udes straight o branched al kyl having 1 to 6
carbon atoms substituted by 1 to 5 hal ogen at ons such

as chl ori ne, bron1ne [ ne 20 and fl uori ne.
Prgfi npl es an(Iomer)aIkyI i ncl ude
quoro hyI Sﬁf' rd thy&rgtrzﬁauoronethy
N
| 1o
[XTII]

or a salt thereof

(ii)

4

g R
H,N ® Y ,
N._A—CH,—N, _R
0 o N N
COO

|
R* éz
[II]

or a salt thereof



W@ 2@4/0888¢h| or oet hyl , 2,2, 2-trichl oroethyl, PCT/JP2003/013684
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chl oronet hyl, brononet hyl, 2-fluoroethyl, 2,2-
di fluoroethyl, 2,2,2-trifluoroethyl, 2-chloroethyl,

3-fluoropropyl and 25 2,2, 3, 3, 3-pent afl uoropropyl, in
whi ch nore preferred one is halo (Cl-C4) alkyl.
SHuHH®S "Bono or di (I ower)al kyl am no" includes nono
or di (Cl-C6) al kyl am no such as nethyl am no,
di net hyl ami no, et hyl ani no, di et hyl ani nésC yl -N 30
met hyl am no, propyl am no, butylam no andg Syl - N
propyl am no, in which nore preferred oneSis nono or
di (Cl-C4) al kylam no. Suitable "I ower kyl ene"

S

forgpg b d R2 includes straight allkylene having
1t6%, prefergbly 2 35 to 4 carboN—gro@s, COGth as
net hyl epe, T‘ﬂrineﬁhylen%,d%d,metranethylene,

i n whi noreé.preferred one isFstrafght al kyl ene
havi ng 2 or carbon atons. Suitable "l ower

al kenyl ene" formed by RL and R2 11 WO 2004/ 039814

PCT/ JP2003L013684 incl udes strai g®Iw kenyl ene havi ng
2to 6, preferably 2 to 4 carbon atons, such as

vidlyl B, BERC b BPenyl ene, PR 1Hfi ER2FEA¥Spref erred one
i g ghte st ker§fene haviRgivatdyesaga atons. 5
S AN JrH ur at ed 3- to SLERABEr B¥OHSer ocyclic
grBUF cotai Hi¥EEAf t o 4 ni PFoBeRadtoiberiend udes
azetidinyl (e.g., 1l-azetidinyl and 3-azetidinyl),
pyrrolidinyl (e.g., 1-pyrrolidinyl and
3-pyrrolidinyl), imdazgtidcayl (e.g.,
1-imdazolidinyl and 4 1 PR gazol i di nyl), piperidinyl
(e.g., 1l-piperidinyl and &- 6Tperidinyl) and

pi perazinyl (e.g., 1l-pipelazinyl), in which nore
preferred one is saturat 4- to 6-nenbered
"heterocyclic group § NEO8H B<pi trogen at ons.
The saturated 3- to/B8-nenbered hg¢terocyclic group 15
containing 1 to &°%ditgbgen at ong | \7%§T8Ha||g
substituted by am no or protected angpmno. Suitable
exanpl es of "saturated 3- to 8-nenbered heterocyclic
group containing 1 to 4 nitrogen _atons optionally
substituted by anmino or protectedVahi no" include 1 20

azetidinyl, 3-am no-1I- azeto'rd'anyslath3'ttheerrtéof

wherein R', R?*, R®, R*, R®, R®, R, Y and 2© are each as

defined above,

R'' is protected amino,

R'? is protected carboxy, and

R!®* is amino protecting group or lower alkyl.
The starting compounds [VII] and [XI] or salts

thereof can be prepared by the methods disclosed in the

Preparations 3-6, 8-47 and 49-102 described later or
similar manners thereto.

In the above and subsequent descriptions of this

specification, suitable examples of the various

definitions are explained in detail as follows.

The term "lower" is used to mean a group having 1

10



but oxycar bonyl am no-1 -azetidinyl, 3-azetidinyl, 1-
pyrrolidinyl, 3-amno-I|-pyrrolidinyl, 3-tert-

whioengsas bonyl am no- 1- pyrrolidi nyl, 3-pyrroliPRCTyt20031013684
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35

piperidinyl, 4-piperidiny| and 1-piperaziny|. 25
Suitable "aryl" noiety in "aryl (lower)al kyl" includes

CGos (42 Br¥kesudlas. pheny| aadoBaphtimmls, iunlebscbtherwise
npr e. re%grred one i s phenyl. Suitable

WYL EREREr) al kyl " i ncl udes nono-, di- or
tr|phemﬁitam&e)aubwbrsmﬂky$"bemdyrlopbenaﬂmﬁl":ﬁMiety in
benzhydr and trlt ,,Suh "
N s B S A 29
iharybélSWean@&&yﬁ",kﬂ@mbhéaoabka@QNYMﬂmﬁ¢@ impgogor

C@{PQBV@EQQE’X$§M1ﬁ§" f?ﬁgYhdea%%EﬂrqH¥c&&oﬂfénched alkyl

tyry i sobdtyryl, valeryl i soval eryl,_pival oyl
dnalv hadahofio, 6 FaHRUh ¥BPES , pFECEr Pt MY L cethyl,

a%ﬁ@ﬁ?Y' gg%ﬂﬁﬂﬁy%j|§W£&la|FE&buﬂyﬁ;ﬂsﬁ¢¥bu£9m¢rtert—
oxycar bony n owe oxycar banyl am no
ih%Fﬁ%espef§y%0 %6ﬁﬁ? %fﬁﬁgy%lg%Sﬁthh more
spfafghkedroh@ﬁﬁ&h&d—ahka&wyhaV|ng 1 to 6 carbon

t , h ' :
put oxy, S5 EBBTR oy e (oY) o RT N pe RSPy

pbmdybaxyleéskaleht§UQ%yaanduhﬁwy$ﬁm§thwﬁ »wiith nore
&%& gﬁ . rﬁ,ﬂo%eeh 2y 1-S4dAbk foragine 2-
tect roup” protecie am™no" _incl udes an

aleydrgxwﬁow%ver&|1@f@€0§gpéwpylsut§s1hx4ﬁww yl, 5-

UH§H?§&§§%H%§E”&HJ|@Mﬁya§b&yhb@@ﬂelih{hhlch more

enz e

SPyrEraRer AnEL 5 o Lerrras Cronm S o

tripﬂensﬁftabﬂe)aMHWO{kb@pr)abkpiyl;mdﬂudﬂdn&traight or
nz I trit

§ |§%I&ﬁ%% ﬁ%ﬂ%%ﬁél g”% f%%béﬂW%%oé¥'EéBE%lﬁuted by

pioppoﬁyhahmganugmomﬁlSabbyas atbd.drinap hbvavipen delne

OL n i e} R G| Owe)fé\_lmoaka&\sleg of Gmapf&@p@whalkyln

trlgluoroacety etc. ower al koxycar bony

B AGRPCaHAIRACMEEND ycﬁFSéHVFomﬁﬁﬂxlbd?B%;&HPEgWﬁthyl

t shno%me)tlh@gyc%mmethngylzamwmwyl ete,br

Car?? %2e€%‘¥” i gZ t %iuoroethyl 2-chloroethyl, 2,2-
dichloroethyl, 2,2,2-trichloroethyl, 3-fluoropropyl and
2,2,3,3,3-pentafluoropropyl, in which more preferred one
is halo (Ci—-C4)alkyl.

Suitable "mono or di(lower)alkylamino" includes
mono or di (C:—-Cg)alkylamine such as methylamino,
dimethylamino, ethylamino, diethylamino, N-ethyl-N-
methylamino, propylamino, butylamino and N-ethyl-N-
propylamino, in which more preferred one is mono or
di(C;—Cs)alkylamino.

Suitable "lower alkylene" formed by R’ and R?
includes straight alkylene having 1 to 6, preferably 2
to 4 carbon atoms, such as methylene, ethylene,
trimethylene and tetramethylene, in which more preferred
one is straight alkylene having 2 or 3 carbon atoms.

Suitable "lower alkenylene" formed by R' and R?

11



20 toluoyl, naphthoyl, etc.], aryl (Il ower)al kanoyl
[e.g., phenylacetyl, phenyl propionyl, etc.],

wa@eopkosogear bonyl [e.g., phenoxycarbonyl, PCT/JP2003/013684
napht hyl oxycar bonyl, etc.], aryloxy(lower)al kanoyl
[e.qg., phenoxyacetyl, phenoxypropionyl, etc.],
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%ﬁ%}%&?%ybﬁibﬁbﬁﬂlalﬁﬁhﬁhéﬂélgbydnﬂ(&Hto 6, preferably 2
na oxyl o etc
napht hylalXok ol el as Y OhOUE LA BuSBLRORKb e, 5
s;uﬂoﬁéhtmenb(p):e[fagﬂ bemeyisxptaeboind alkenylene having 2
phen ¥}:8é¥10%§8>9@/| , Pp-nitrobenzyl oxycar bonyl, etc.],

‘efe

and rabl e exanpl es of "am no

pr ot ectSttht@bbgp s ajtialades] atyl ¥9 oberpRPrRyEafte rypcyclic

'&E@@bCBoHQEQnﬂﬂﬁﬁf”ﬁ@d40H§§r6@%na@ﬁdﬂéwwiﬂéiﬁﬁés
| ower” al kanoyl | oner al koxicar bonsyl and

prFetediarilty (G é’f er retP pREsAIRY gpetidinyl),
(%ﬂf@ﬂ!ﬂlf&l @&@). @l Kyl - p@ir@ﬁlallk@rloﬁnd 35-mypdrolidinyl) ,

f b| f
P be Lo Ed o4 1R b TRPOREP A koA &5 and
ahylidfznmdu:mg\ﬂllm,c_lpxmemdpngﬂgr(lee@ oneimaneerldlnyl and 4-
r . .
S B a st he e phr e (O B aziny ), i
avkbgh cmplbyen plrarfieio; ednene papt ﬁé@[uafralt)ﬁcbr‘é"f ckpefi—BREDred
a*EtQPBQyClQ' d¥bu§ré@ﬂ€Qthﬁ§11Cﬁ%>@'@ﬂiﬁ@@@n etot .

anoyl am no and (Cl-. C6) al kox car bo
Pr ef er abte %iﬁﬁﬁ?é?dof‘% c?;)t%c‘{‘ @Eﬁﬁyg’le%rocf%‘éjrhﬁegroup
a@&hﬁaaallﬂlgnq (ﬂmrlfa@ytgulgshdbm@n?wds b meybgaaniydi no)
suc ower ) al koxycarbonyl 1 guani
[%ug %l§u§ek5]1 g’(yt ealg?ln%u Ox 58¥§onﬁ§glﬁﬁ?%l no IplFable
whkaipirese ofr efssrredabad 36 ite B*M@J[e@(jlete)focycllc

alggéécé R@%ﬂﬂlé%angbn@ n§% g ﬁﬁgﬁgegé€gonally

rot ect ed %@xy ower) a
|aubade§ué@¢l &y ambup, orapyp(tle&it@q aﬁfkiylP%'f(yl@P uge 1-
aQQeEEalth)im St apb e - aaexlldlwletm@eibe acyl oxy"

i ncl udes r al kanoyl gL 3m/ }/1
pPBBP BN R L ey} o p?-vﬁlzﬁ&lld néft]c' 1> %ﬂgi@? it ot~
tpiyrRahacdlionar,) a -kandyb - 1Ley@rolichloy Dackt gert—

Léy%b%%%%% &@ﬁla%&%%x§cé§§%ﬁﬁldln%¥ca§Q89¥L01E%1%y1 1-
piperidinyl, 4-piperidinyl and l-piperazinyl.

Suitable "aryl" moiety in "aryl(lower)alkyl"
includes Cg-Ci, aryl such as phenyl and naphthyl, in
which more preferred one is phenyl.

Suitable "aryl(lower)alkyl" includes mono—-, di- or
triphenyl (lower)alkyl such as benzyl, phenethyl,
benzhydryl and trityl.

Suitable "lower alkanoyl" and "lower alkanoyl"”
moiety in "lower alkanoylamino" include straight or
branched alkanoyl having 1 to 6 carbon atoms, such as
formyl, acetyl, propionyl, butyryl, isobutyryl, valeryl,
isovaleryl, pivaloyl and hexanoyl, in which more
preferred one is C;—-C; alkanoyl.

Suitable "lower alkoxy" moiety in "lower

alkoxycarbonyl" and "lower alkoxycarbonylamino" includes

12



tert-butoxycarbonyl, tert-pentyl oxycarbonyl, 20
hexyl oxycar bonyl, etc.], carbanoyl, and the |ike.
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"aryl (1 ower)al kyl oxy" i ncl udes nono-, di- or

triphenyl (1 ower)al kyl [e.g., benzyl, phenethyl,

bevzhydhyl port birtayichead calkoapdhble g Ke.t®5 Suatkbheatoms,

"protecte r y" de fi

FESH Re MR e Br BREY . SR TR ARG

i ns@bdmkwersea:mwgy bohgktfeugoxy ,rrmeﬁow%@m@nylert—
Qﬂ% €8L0oRYly Hg ¥§ar99n%hlch!%gﬁk?ﬁﬂ%¥§@f9@ﬂybne is

tox car bony sobut oxycar bonyl
tQWTC%Gﬁﬂ%vﬁbfbonyl pent yl oxycar bonyl ,

hexyl oxev@ﬂw]@mw "aml_m%ycﬂﬂptf@@yiﬁghgms@@wbqwl--io:ecwea:ted
N ﬁ ﬁye sui tabl e substituent (s fordegaggl
ERo ol RATSIRS AT RBY] aPRORPc et

a@ﬁbsxyﬂﬁtb@%yﬁanhmmwbstmtumﬁmhthxyhb¢hexya&kbdmﬂene [e.g.,

but I X
Va Az 6§ %§¥ho ycaf%gégﬁgyhldene etc.], aryl(lower)alkyl

p$uah0§BOWVMErhoxybar©nnyrlphea@éﬂdQW§ﬁkﬁ®%ﬂibéﬁyg ’

lbeHE Ri 0¥l QXMSLNOXYIGRR PRYYl w1, trityl, etc.], and the
- pr opi 6ny[ oxyet hoxycar bonyl,

hbkbﬁoyloxynethoxycarbonyl etc.], lower 14 WO

2004/03§§iﬂa8§%/382Q934Q&ﬁﬁﬁ&des lower alkanoyl [e.g.,
alkaneiulfonyl(lomer al kox

SR o p e oyt Oat 67y L o1 hegmses aifbraforl, ete.1,
tmohbab@(@mM§ﬁeﬂﬂmwyahobmnybrpauxandyl [e.g
| HOBLIOXLGYN0N 1 £ 281 B LEL A, 074 moxEBLBEY . S
dl kenyl oxycar
va hibayygeaboor | [eaml yl mﬁybamwboréﬁe, ]ethowgearbonyl,

al Ky Ry Loy ctmycl,niﬁf gtert%laww IQMER DO 1,
propynyloxycar on aryl (1 over ) al koxycar bonyl
mfeesmlﬁaycwg\b@rsxﬁta%r@ lsuﬁﬁnha\ﬁwl(s)afeyé [e.g., "benzoyl,

2@8;¥bggy0@ra@mﬁo%ﬂ, 1iQtHEH Eow@qn(lzwvea(mc%lb@{mw [e.g.,
-nier ez carpon en (0)4 arpon
Ry R SO B BRSSP0y carbony
bﬁs(geth@bﬁﬂuxudarmmhpiycaab@mwyloxycarbonyl, etec.1,
54 t di-tert-
AT BRI A B R8N B e e L o
nagzemsxwm@psmrtzabl ee‘sgbit,utaerarrltg(lsomﬁelcgyl le.g.,
psﬁeﬂwga%@emoyﬂ ﬁgﬁaﬁﬁagheﬂw Yletc. ﬂ

ononycarbony ¥!phenoxycarbon
X?Fyﬂ %yggﬁﬁﬁﬁﬁoxycarbonyl ich optionally substituted

by suitable substituent(s) [e.g., benzyloxycarbonyl,
phenethyloxycarbonyl, p-nitrobenzyloxycarbonyl, etc.],
and the like.

Preferable examples of "amino protecting group"‘
include aryl(lower)alkyl and acyl, in which more
preferred ones are aryl(lower)alkyl, lower alkanoyl and
lower alkoxycarbonyl, and particularly preferred ones
are mono—-, di- or triphenyl(C;—-Cg¢)alkyl, C;—Cs alkanoyl
and (C;-C¢)alkoxycarbonyl.

Preferable examples of "protected amino" include
aryl (lower)alkylamino and acylamino, in which more

preferred ones are aryl(lower)alkylamino, lower

13



mesi tyl oxycar bonyl, cunenyl oxycarbonyl, etc.]; and the
i ke. 20 Preferabl e exanples of "protected carboxy"

w0 pkiss14 | ower al koxycar bonyl and PCT/JP2003/013684
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aryl (1 ower) al koxycar bonyl which may have suitable

substituent(s), in which nore preferred one is (Cl-C6)

aékleasusgubmnyﬂo agidl tlabber " eliﬂembky@aqﬂxwpflainmh@ldeand
al ogen

d%%¥ x§H éagﬂy’§r~§50h|o Ig&é?o %gl%sno 0d|(£1f_L gtc.] or

earey sul' f ony
bEnzphesyﬂﬂ@nyC@kglkyégyu@py cheﬁg plkp@mmiamlno and (Ci—

Ao 0B8R hnllno ooyl oxy, etc ], | over

% 8 acetyl oxy, proplonylox etc |
and t hePT¢keraBdeseraaniles Mf olPTPREFEEES TRl &no

acgldhfe alhiliguo!QBCES alRonBBLOA@ardid iidt £nd
met hanesul f gnat e, benzenesglfonate t ol uenesul f onat e,

dﬁ+%?¥a€ua596ﬁfﬂﬁ SUCHI 38, 2sdlfat e, hydr ogen sul f at e,
p}bpgpfoaglae ranrd Kdheycdikeny BhgSuintialilne phargacet Beblilsytert—
C tabl e salt of th je u ]

LRI e Sl DEeafPLoss, ALy tferrea one
exandl 8- baséth—thhlaommnanhonﬂﬂb@mdnlédﬁpt|on sal t

such as Wiy, se. f 5,
2004/ 03%13133‘%%?, J%%(‘)Dg%/do%gﬁyag?(ggpl e’ Tne %ﬂit%ted

neYdrozxl (fower) allsoll uimeanees SEASHIUNERYP; etc.],
afrgh kabiRe )eantyn s®y ahrsabt, ahe &he cileé Ums@d table

magne | t tc | t
angﬁyzgﬁm§¥%£%ef#d? %xaﬁﬁVgnggﬁ §Q§%ﬁéﬁ%aﬁﬁgﬁ§ §&&Fn°yl
[@e’g tmdﬁﬁymdEﬁﬂfﬁysalprophmnyﬂnﬂhﬁn§MD§thplvaloyl

idine_sa i col ine t,
PYHEC hanBERn b <Xt 1O BE B bras o L BEp 9t te-a.
I\I;Modpla@mqylle,t hweﬁb@oananetydal tetcet]c, ]lowar

dd d

O OB SRrae S £ 60y e ShC S T A phogphde, oY
eter]t Dk copRT RO R} bokyrrccp@quwa&r%%m '

aﬂngﬂ%&j%ﬂﬂb&ﬁyD aef@rWHt%aﬁﬁaﬁéyfi and the like.
trifluoroacetate

artrate, cit
{ SHAFAPAS bR B hat BY 1 ek i ohate.
t ohugneIuwhieanai ¥ky edey]'; iandudesalntorld- W dh-aobasi ¢ or

3%%?%%6%@&2@ fx‘ﬂ?eie:?)éfr_cgl’ T8 g niney , APl LGe kLY.,
benzhydryl, trityl, etc.l, and the like.

Suitable "protected carboxy" includes esterified
carboxy and the like, and concrete examples of
esterified carboxy include lower alkoxycarbonyl f[e.g.,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,
tert-butoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl,
l-cyclopropylethoxycarbonyl, etc.] which may have
suitable substituent(s), for example, lower
alkanoyloxy (lower)alkoxycarbonyl [e.g.,
acetoxymethoxycarbonyl, propionyloxymethoxycarbonyl,
butyryloxymethoxycarbonyl, valeryloxymethoxycarbonyl,
pivaloyloxymethoxycarbonyl, 1—acetoxyethoxycarbonyl, 1-
propionyloxyethoxycarbonyl, 2-propionyloxyethoxycarbonyl,

hexanoyloxymethoxycarbonyl, etc.], lower

14
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The preferred enbodi nents of the cephem conmpound of
the present invention represented by the general

wo eorombmi{ 1] are as follows. 20 (1) The conpouPdI/aif20031E3684

formula [I] wherein Rl is |lower alkyl or
hydr oxy(l ower)al kyl, and R2 is hydrogen or am no
pei Dk @nebngd fomyup( 1l awe iy a AhdxR2aabenydndele toget her and

form r ene; s, hydr [ 11
AT SRR BT R £,
ptoibbaﬂngl@rwam'alwycsaahpnﬁlor[epr%t'ec%'ed am no; and

aoé%hgxgﬂca% or @hgtgge%%tllo&%éﬁh@%@ﬁsshw
?t t her eof eo YI' he corrpound of (1) above, wherein R8
.%tﬁy&noé@wennal%ﬁ%ﬂ%@%@%@ﬁ?Pé&ﬁ|Jeaétepf%bm%l§§VFarb°nyl
tQEl QExyeﬁhBBﬂy%OﬂPgﬁnﬂdoiohEQ ol dxycabpoayd [e.qg.
s | ower r ox ower
h%FB%PM&@FY&%&HO iﬁ%ﬂ$a¥P¥nM§8%&&§¥g%ﬂ%$(|%gﬁr Jal kyl
O&ir@ﬂ:yllpw@rr) a]]ﬁcdb@c?zﬂﬂdéﬂﬁ%ﬂznllaﬁﬁnh%/m%v@l%sﬁab%
0 edt eth 0 al kyl ene or

SR%él%l?eer%% (nsﬂ G\RS‘9| 5 %é?%g g}c@eﬂs]% \gﬁhﬂ e%ycar boxy;
Rﬁetboawb@@zmlcam@r@mylbs R?nulﬁ:nﬂhfmgbwiyqzéwépnyl
3¢%¥£e9 céyﬁ%ﬁ§h'St@ﬁkQQof?@ﬁ%HHn l

ower ) al ky 7 no,” acylam no, “guanid
a%?nahaﬁnYLﬂ¥xﬁa%Qﬁ%Yéte@%?(WQFQPX%%HEQY%dmethoxycarbonyl

hgt@Laﬁm%wﬂbxyﬁéﬂkﬁp@iﬁbﬁkBgnle04¢hjﬂﬁ?ﬁ@eﬂ anHEtert—
am no

onal |y bst it
hﬁ ME@@&F. %&kﬁﬁ% bl8t§alv P SFY cafgyn¥% Which may
Cbaneusdmfab(lfﬁ sab@welmneneus)m[a .3 | pwsrembkytaobonyl, 4-

hXHﬁfé%%é ﬁ%yﬁggﬁo gfd tggyﬁ%gyggfggﬁbl 4-tert-
butylphenoxycarbonyl xylyloxycarbonyl
mesityloxycarbonyl, cumenyloxycarbonyl, etc.]; and the
like.

Preferable examples of "protected carboxy" include
lower alkoxycarbonyl and aryl (lower)alkoxycarbonyl which
may have suitable substituent(s), in which more
preferred one is (Ci1—Cg)alkoxycarbonyl.

Suitable "leaving group" includes halogen [e.g.,
chlorine, bromine, iodine, etc.] or acyloxy such as
arylsulfonyloxy [e.g., benzenesulfonyloxy, tosyloxy,
etc.], lower alkylsulfonyloxy [e.g., mesyloxy, etc.],
lower alkanoyloxy [e.g., acetyloxy, propionyloxy, etc.],
and the like.

Suitable "anion" includes formate, acetate,
trifluorocacetate, maleate, tartrate, methanesulfonate,
benzenesulfonate, toluenesulfonate, chloride, bromide,
iodide, sulfate, hydrogen sulfate, phosphate, and the
like.

Suitable pharmaceutically acceptable salts of the
object compound [I] are conventional non-toxic salts and
include, for example, a salt with a base or an acid

addition salt such as a salt with an inorganic base, for
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15 Rl and R2 are bonded together and form | ower
al kyl ene; R5 is carboxy or esterified carboxy; R6 is
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is amno or acylam no, 20 or a pharmaceutically
acceptable salt thereof. (5) The conpound of (4)
a@ﬁ&ﬁpﬂﬁer@ﬂTdikdrﬂ|m@@ﬁlabkﬂh Q@ g., sodium salt,

hyd OV\BF l kyl and R2 i ro

é¥9£ %g% a?ﬁaﬁgkﬁ éﬂ%%&Fh metal salt
a[kogyCacladmaJum oera]215, Rnagndsﬁemarsalbb,nd@UCt bgethepmmonium
a or | | e S  ho - i
?goxycg]r bony V%ﬁgylgﬁa?nrﬂgﬁlbo%%%eb )Igonlg am noec')r an

| ovgpnig] mmrmh‘m e oy tmrweétweﬁw@m sgblker

akfﬁ@%lﬁ#l%‘inﬂr@”eéaﬂ k%?@@&@ﬁ@"&alﬁo b ROnéssamino,
| ower al kanoyl am no or 1 ower 3 koxycar bonyl am no, or

aeﬁhﬁpﬁééélﬂqeca?ar]ytacE%b?EBPé‘O AN E0E:  (6) The
C@ﬂﬁydmdh@fxy(l@mﬂb@vga%erm 'Ballﬁbnzs{rétﬁlahbyihamne

d C1- C6) al and R2 . Qgen ,
o¥ [rlgl pﬁ ’Clam%?jﬁ??nlccfcéé ﬁycg(%ln%ly n gg?gl [86)9
ahydxycarlbm;de dIyMolandmmear eWdwdes, thgeérbgenastlfate,

L@f‘%%&%/ %%%epe, n: %@ %%géfj %1c or sulfonic acid

abReiféambedt RS @ISraﬁPﬁ@at@l @@%}W%oy ahfhgospacetate,
(f£4168)k 8l ke bonyk i aphRa;, thn{asfméir Qﬁl@ﬁha@és@@fonate

al kanoyl 'o Cl- C6)  al koxycar bony| E9
aRfhE SDEFYas Atk Moy FAMPRBSEH (O@f‘t&') %?‘F(o ycﬁPﬁloﬁylsalt
awhine, aObad phasseudii eabhy nac eefiidabl €. gal takrbeneale.,

RO oy Sty (9 DRER Aot L nd SR 1 s hydr ogen. - or
Rl and FReapecfemded togetdinennd dr rablecowaplekytenpound
Réfi%h%ag¥89@nt invention represented by the general
formula [I] are as follows.
(1) The compound of the formula [I] wherein
R' is lower alkyl or hydroxy (lower)alkyl, and
R? is hydrogen or amino protecting group, or
R' and R? are bonded together and form lower alkylene;
R® is hydrogen;
A 1is
X
|
—C—
wherein X is O or NH;
R’ is hydrogen or amino protecting group;
R’ is amino or protected amino; and
p is 0, 1 or 2,
or a pharmaceutically acceptable salt thereof.
(2) The compound of (1) above wherein R® is hydrogen, or
a pharmaceutically acceptable salt thereof.
(3) The compound of the formula [I] wherein
R' is lower alkyl, hydroxy(lower)alkyl or
halo(lower)alkyl, and
R? is hydrogen, aryl(lower)alkyl or acyl, or

16



R6 is amno; 15 R7 is hydrogen or |ower al kanoyl; and
RO is am no, or a pharmaceutically acceptable salt

wao benesfsi4 (8) The conpound of (7) above wher eP@I/RR003013684

10

15

20

25

30

35

Cl-C6 al kyl or hydroxy (Cl-C6) alkyl, and 20 R2 is
hydrogen, or RI and R2 are bonded together and form

Gi* Ghnhal kY| ene; bofBetis toghery, 6 i Somm howek7 ailkylene or

hydr ogen _or_Cl- al.kanoyl; and 25 RO is am no, or a
phar nacj;%‘f?ﬁaf‘ﬂggggégﬁ’tea’bl e salt thereof.. (9) The
cRhpiosinda obokfre ofroemilea i jedheaebnxR4 i s sel ected

fro h up..c ihstisng, of  -NHA-(NH) M (CH2
gt B R 0. (o) g (G2) P RL4” 30
OROH 8 thydragene- dawecHA 1y R1ar 18%’\%;2 039814
W@W§§29Q3ﬁ913§3ﬂ0 Ré& hi(léwéﬁ}@lk@@ﬂ%ﬁdgvlaé&lamino,
-NHCG(NH) m(CH2) q (CH2) P.-R15 and 0 -NH-C;P(N)—%

R wher e¥¥RFILAC 2 Gy LA & RO e §E M S3EUFE 55t P abbVed ™
in 5 thhemberadl acltlroRdlis @abap, cobr@iaring 1 to 4

am_no_or pr,of ect

di (1 ower)al kyl -am no,. 5 i .
gugni di]i’ﬁ%%é?&ﬁf’o?&?fngddo ta%?%l?ﬁr?]gy %H %%fé:%%csedsgf%raar?:élao o
3- to Baophbmied, heterocyclic group 10 containing 1
t8r4a”¥ah%‘%%§%e%&r@aff§' 208LLY ap Wb st fut e PYo @M NO
or protected am no,

(4) The compound of (3) above wherein

R!' is lower alkyl or hydroxy(lower)alkyl, and
R? is hydrogen, aryl(lower)alkyl or acyl, or

! and R? are bonded together and form lower alkylene;

19)]

is carboxy or esterified carboxy;

is amino or acylamino;

" is hydrogen or acyl; and

e R R

® is amino or acylamino,

or a pharmaceutically acceptable salt thereof.

(5) The compound of (4) above wherein

R' is lower alkyl or hydroxy(lower)alkyl, and

R? is hydrogen, aryl(lower)alkyl, lower alkanoyl or
lower alkoxycarbonyl, or

R! and R? are bonded together and form lower alkylene;

R® is carboxy or lower alkoxycarbonyl;

R® is amino, lower alkanoylamino or lower
alkoxycarbonylamino;

R’ is hydrogen, lower alkanoyl or lower alkoxycarbonyl;

R’ is amino, lower alkanoylamino or lower
alkoxycarbonylamino,

or a pharmaceutically acceptable salt thereof.

(6) The compound of (5) above wherein

R! is C;-Cq alkyl or hydroxy(C;—-Cg¢)alkyl, and

R? is hydrogen, mono—-, di- or triphenyl (C:-Cs)alkyl,
C1—-C¢ alkanoyl or (C;-Cg)alkoxycarbonyl, or

R' and R? are bonded together and form C;-Cs alkylene;
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or a pharmaceutically acceptable salt thereof. (10)

The conpound of the fornula [I] wherein R4 is
w@edoeossds from t he group consisting of 0O PCT/JP2003/013684
-NH-CGNH(CH2)g(CH2) PR9O 150 -NHGC(CH2) g (CH2) P

RO 01l 9 -NHCGCNHO(CHR) g (CH) PR OII _ 9

-INH-G Qaf:%b‘&)yQo(:Cl'('@} € R 1kbxilcedboy1G- CH (CH2) P RO
- 19 WO
04?150%‘8]1 ‘SCE% J%%é;%ﬁ%ggiml %% ﬂl—(CHz ) q(CH
) PRO vxtcelr—élsmayi}qoeqmaxlb@myzamlqous Oor 1, 5R7 is
hydriog ? o&&h”oc?ret%&Ik Hog%OBE (Qﬂdcsﬁglk% INBHonyl;

or prot ani no, ceutically accepfable
sz thereof (11) The conpound of (10) above wherein

Re i3S Mi@&encll@wlmﬂf@wam% loawer
al koxycar bon nd RO is am no, |ower

al kanoyf%\lmchg a&kqwrb%w%ﬁ%a%onw ami no, or a
phar sepBHinealehit iaeCEpy aé)d:eeﬁalab leherdof . th¢A@y £ The

CTERHEE a8 L TR I R
ami nog CIwEH aﬂk&dop&amydrqu(lower)alkyl and

R? is hydrogen, or

R' and R? are bonded together and form lower alkylene;

R® is carboxy;

R® is amino;

R’ is hydrogen or lower alkanoyl; and

R’ is amino,

or a pharmaceutically acceptable salt thereof.

(8) The compound of (7) above wherein

R' is C;—-C¢ alkyl or hydroxy (C;—-Cg)alkyl, and

R? is hydrogen, or

R' and R? are bonded together and form C;-C¢ alkylene;

R> is carboxy;

R® is amino;

R’ is hydrogen or C;-Cg alkanoyl; and

R’ is amino,

or a pharmaceutically acceptable salt thereof.

(9) The compound of the formula [I] wherein

R? is selected from the group consisting of

— NH—A—(NH) 7 (CHy )5 (CHy) ;7R

0

—NH—C—(NH)=O0—(CH,)5—(CH) ;~R™ |
o oH

—NH—IC_CH—(CH2) SRY
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(Cl1l-C6) al koxycarbonyl a
acceptabl e salt thereof.

m no, or a pharmaceutically
20 (13) The conpound of (11)

w@bmve3osiner ein R7 i s hydrogen or | ower al kanoyPCT/aredo3/0136384

10

15

20

RO is am no, or a pharnma
thereof. (14) The conpo
R7 igg hydrogen or Cl-C6

ap arnaceutically accep

pro gaLL 4
pr esent |ﬁvéMtﬁ% e@gx
fol |l ow Process 1 The
thereof an be prepared

oo

der|vat|ve at the carbox
PCT/ JP20D3/ 013684 or a

35_a¢ th
%uﬁg[llsﬁa

ceutically acceptable salt
und of (13) above wherein 25

al kanoyl; and R9 is am no, or
table salt thereof. The
the object conpound of 30 the

plaimed in detail in the
conpound [I] or a salt

by reacting the conpound [I1]
no group, or
its reactive
20 WD 2004/ 039814
Sui t abl e

y group,
salt thereof.

reactlvdlderlvatlﬁ% at the am no group of the
compBimmCi(NH)ipt7® udes Schiff's base type imno or

its taUtOﬁEI‘IC enam ne t

the 5

ype isoner fornmed by .
reheredn & .t Be TonpolaRd [¢|2rei ERCh @@rkﬂﬁgln%‘én@baﬁé in

Sug @8 ahdanydey ket one

{ vative forned by the

WRt h i AMiRo ¢ oRBBANA s Fehl

bls(trlnﬁﬁhyb$|lyl)aceta
no( trlneth silyl
rlﬁﬁtﬂﬁ§ﬁ
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20 A suitable exanple of the reactive derivatives may
be an acid chloride; an acid azide; a mxed acid

wa@piwdsdisse with an acid such as substituted phOE@R003/@3684
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acid [e.g., dialkylphosphoric acid, phenyl phosphoric
acid, diphenyl phosphoric acid, dibennyl phosphoric
aci 7 25 hal ogenat ed phosphorlc acid, etc.],
dla yIphosphorous aci d, sul furous acid t hi osul furic
a0|$5 Zgbl r|c Ikanesulfonlc aci d [e.q.
in P)Etc ], aliphatic carboxyllc

£eng. acetlc aC|d propionic acid, butyric
aC| , |sobutyr|c aci d, plvallc acid, 30 pentanoic
aBi dis i QepénPandirc acid, 2-ethylbutyric acid,
t@qugogogge1|c acid, etc.] and aromatic carboxylic
acj d, g; benzoi c acid, Cﬁ%. a sy nnetr|caldacid
a]ﬁhy’d?l]a% F e R O AP AR TR E /P EA PEmed et 6, 220
subsi$tumedol6&d@@@t§ct&@€&myhpyrazole triazole or

35 tetrazole; an acti C hyl
egfe?,p%ﬁg %%?%% a%Y gc% g 4%1 %%n%ﬁggg§%'
[(I}B)ZNE—CHMPOE%de®£ WﬂﬁylaQQM§ Wkﬂxﬁﬁmgyl ester,

n| st yArdlpitFophe t .
PR chl oF ARGy oo are” 21 Ve 3bbarbage s 1 koxycarbonyl;
PEWﬂJP2003/013684 pent achl or ophenyl ester,
neSYy{ phenyhoesti®wer rgﬁwﬂl@%paﬂﬁsﬁysl @stiefwe Phenyl
thloeste]rLk g ni t rophen i oester, p-cresyl
t hi oest 2r*C¢¥FBS: TR%ioester, pyranyl ester,
pyridybm&ﬁMﬂCeumimmlﬂylaesé@tabiéiiﬂEMOtyéreof.

t hi r, etc. r dr oxy
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Se reactive derivatives can optionally be sel ected
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or a pharmaceutically acceptable salt thereof.

[
[
t
r

(14) The compound of (13) above wherein
R’ is hydrogen or C;—Cs alkanoyl; and
R’ is amino,

or a pharmaceutically acceptable salt thereof.

The processes for preparing the object compound of
the present invention are explained in detail in the
following.

Process 1 ,

The compound [I] or a salt thereof can be prepared
by reacting the compound [II] or its reactive derivative
at the amino group, or a salt thereof with the compound

[TIT] or its reactive derivative at the carboxy group,
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tetrahydrofuran, ethyl acetate, N N-dinethylformnman de,
20 pyridine or any other organic solvent which does

woea4/038ver sely affect the reaction. These conREnIR20084113684
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solvents may also be used in a mixture with water. In
this reaction, when the conpound [II1I] is used in
f rrae aacsall f otheoeoift.s salt form the reaction is 25
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i sopemyd phipr@iﬁhrrphe;,speltd‘rds t¥ighesyhpeospNigissgene.

2-ethyl 47.22 20 039814 PCT/JPZOOB 0 4
hydr oxy en%a%o\oé;(oaz i 251 Fhens CeMRn ﬁfﬁs and its

s@rlera@mﬂfewlqecusnwazweumahuydheomed@rmdaﬂol ehel anesalds
e f 6 | oro- 1H

bg%%o?lllg;lo @‘2% gizﬂe 8% I smaw erﬁr eagent - prepared by
5 the réaéftua@deofr%wwmtiﬁyw@mm et viihé carbagly group
CBEOEmQBcdﬁﬁgﬁﬁwe{liﬁﬁCHH@THH§§“ﬁnCQ&P&OﬁQEQEEQ an acid

0 rus oxychloride, etc.; and the ik

8@3%&% %W‘s%cBévéﬁﬁfil aaigiR - ﬁqul hn ﬁP@éé’ﬁc’F@dofeSter
aA sndrganie atampyanbt hase reaicdt ase alle2Ovakhkalds may be an

N E RSl A oy Bhof e 2k 02 HLRSa B¥iaTaRhyariae

Nw MNEdi (alrloweri)<ial$<ly¢lbeazylsamsrtetu‘cm’dj phesphkeicTheid [e.g.,
S e Sl 0 g
mﬁﬂﬁhﬁ@ylp@w&@s@ 2cife déﬂ?mmdlqh%?pbﬁra%alcnd
tHQ&S@Eﬂ%ﬂéd“bho@ﬁE@@i@da@XdSu@ﬁ%“]ngdigfk99gﬂg%%%orous
[Ia£dor f%%rous acid, thiosulfuric acid, sulfuric acid,
alkanesulfonic acid [e.g., methanesulfonic acid, etc.],
aliphatic carboxylic acid [e.g., acetic acid, propionic
acid, butyric acid, isobutyric acid, pivalic acid,
pentanoic acid, isopentanoic acid, 2-ethylbutyric acid,
trichloroacetic acid, etc.] and aromatic carboxylic acid
[e.g., benzoic acid, etc.]; a symmetrical acid
anhydride; an activated amide with imidazole, 4-
substituted imidazole, dimethylpyrazole, triazole or
tetrazole; an activated ester [e.g., cyanomethyl ester,
methoxymethyl ester, dimethyliminomethyl [ (CHs),N'=CH-]
ester, vinyl ester, propargyl ester, p-nitrophenyl ester,
2,4-dinitrophenyl ester, trichlorophenyl ester,
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thereof to elimnation reaction of the am no
protecting group. 20 Elimnation reaction is carried

woio4iosesaccordance w th a conventi onal net hodPETIEIF20@3013684
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hydrol ysis and the |ike. The hydrolysis is preferably
carried out in the presence of a base or an acid
| pehudtRgok@pherafl test@b, Suebgliph digse éncevdes an

i norgani ¢ base and an orgapi c_hase .such as an al kal
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eveipplpilcohiipesters, etazabi eycled] £ idhtB- apeN-hydroxy

leBmpdldgalicc ! o, - 21 R6LAY8 hydroxylamine, 1-hydroxy-2-

1, 8-di azabhi cycl o[ 5. 4. 0l undec- 7-ene,_and_the |ike.
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an FAGr JEACEAS TG TRy Er 66/ SR At u, Y

hfdonbrbeimc acacidisyl far theakiidhd mfdridgencehponinde, [III] to

hggr gg@ brom de, 23 WO 2004/ 039814 PCT/ JP2003/ 013684

e c.?. he elimnation using Lewis acid such as

tri hal odeetrblacis@fte L thechpopeusetild Iddi ;gnd its

trbhbyorRacRld & ACive ELE: be 2RFdNEd IKS tBe ones as
pr ef er abl carried out in the presence of cation

/5
t?éﬁﬁpﬁgfy&g%tfscr ¢, comRPYECe [ Tdhenol , etc.]. The
reacti omlliesﬁalaaaliloyl Gay rdﬁ@bp}ly baﬁ&iélﬁll Wit isugh as
wat er , .CO . net nol , et.hano etec. |,
PRy BRe SR o T T et by PURBARST SRR e SASTERY (RePeot
lfethaany ,otdidramsml yeatcwhi,cla cidesept daduensegl pcetonitrile,
i t h ion. L quj_d cj 3 she
PhbEBES el " d QArLERE- ofoidues, MAAR D g et oaR AR
nbetephvidealf vgmn « ethy dageiedaties dsdbtdimebhyLEg@ragmide,

Uﬁ?@ﬁd@%@idKJéﬂ&V@%H@Pgor?$§i%“¥3¥¥éﬁ%(Wﬁi&hedoes not
nggg%g%lgvggéeé¥ é%gaLéacggg%ﬁf %%gsgaconventional
solvents may also be used in a mixture with water.

In this reaction, when the compound [III] is used
in free acid form or its salt form, the reaction is
preferably carried out in the presence of a conventional
condensing agent such as N,N'-dicyclohexylcarbodiimide;
N-cyclohexyl-N'-morpholinoethylcarbodiimide; N-
cyclohexyl-N'— (4-diethylaminocyclohexyl) carbodiimide;
N,N'—-diethylcarbodiimide; N,N'-diisopropylcarbodiimide;
N—ethyl—N'—(3—dimethylaminopropyl)carbodiimide; N,N'-
carbonyl-bis— (2-methylimidazole); pentamethyleneketene-
N-cyclohexylimine; diphenylketene-N-cyclohexylimine;
ethoxyacetylene; l-alkoxy-l-chloroethylene; trialkyl
phosphite; ethyl polyphosphate; isopropyl polyphosphate;
phosphorus oxychloride (phosphoryl chloride); phosphorus
trichloride; thionyl chloride; oxalyl chloride; lower
alkyl haloformate [e.g., ethyl chloroformate, isopropyl
chloroformate, etc.], triphenylphosphine; 2-ethyl-7-
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prepared by reacting the conpound [VI] or a salt
thereof wth the conpound [VII] or a salt thereof.

weiokaised salt of the conmpounds [VI], [VII] aneCT/B€2003/013684
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[MI11] can be referred to the ones as exenplified for
the compound [I]. The present reaction may be carried

OHY/dir® xFb S MK a SOTHu@AS sWater 2 -Ritsphas e (luf f er,
ace acetonitril.e, nitrobenzene

f
b PERE IR crsre He EEE SR ERE D A e ST T RE g, Sa1ts

I\U.N-(patlcﬂrﬂidndldmzmm she] foeyhaxyl),-tetdiaboto—-HHet hyl

%thbtrfgféﬂguﬂégué?f%ﬁﬁgﬁg ef%%ffg gntlér@P¥red by

organic 'sol ven oes not adverse
t ke rr@@@mm of f ef aBigpeithyddeosmmani ¢y $itbnghionyl

Pehabirtiiges. ﬁﬁbfﬁgﬁg tB?l%ﬁh$@@ﬁ%tﬂ9@”@@bbkb@ormateﬁ

sol vents rmy be used in a mxture with water. Wen
cBRPERA®IM 19¥Y S 1o HLfE; oitC-carr™d s Pel ik8d as a

sol vent ThEth&Qﬁ(ﬂdrﬂlﬁndﬁﬁ @I@éebabb}ire:ﬂl’éﬂlt‘dlﬂd im the
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under heating. The gresent reaction is pref ?Lrab

CHPPCE QBuLLS TRl B eSaRcd o5t it kAlPIREL 5RO ARG g warming.
. Peogesssadi um i odi de, pot assiumiodide, etc.], 5

alkal1 metal thioc i um t hi o cyanat e

pot assi gﬁ Pt P&y Pfl%}[ °F ) aaﬁa‘ighehlel’ieo &a%nb%( r
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camop® -prepared by subjecting the conmpound [VIII] or

a salt Eﬁ@ﬁgﬁgﬂﬂbn‘%éé@f@@hoﬂsr%ﬁg@ﬂéa‘Huﬁrﬁhcﬁéggfﬁance
protectlng gr oup., Elimnation reaction i s C?rrled out

| Hidhnia o etore lt Bethed sadh & ihwirelysis and the
aflekenenti oned Process 2,

The hydrolysis is preferably carried out in the
presence of a base or an acid including Lewis acid.

Suitable base includes an inorganic base and an
organic base such as an alkali metal [e.g., sodium,
potassium, etc.], an alkaline earth metal [e.g.,
magnesium, calcium, etc.], the hydroxide or carbonate or
hydrogencarbonate thereof, trialkylamine [e.g.,
trimethylamine, triethylamine, etc.], picoline, 1,5-
diazabicyclo[4.3.0]lnon-5-ene, 1,4-
diazabicyclo[2.2.2]octane, 1,8-diazabicyclo[5.4.0]Jundec—
7—-ene, and the like.

Suitable acid includes an organic acid [e.g.,
formic acid, acetic acid, propionic acid,
trichlorocacetic acid, trifluoroacetic acid, etc.], and
‘an inorganic acid [e.g., hydrochloric acid, hydrobromic

acid, sulfuric acid, hydrogen chloride, hydrogen bromide,
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and therefore the reagents to be used and reaction
conditions (e.g., solvent, reaction tenperature, etc.)

w@2004/08981ef erred to those of Process 2. ProcesRCHJIJE003/013684

10

15

20

25

30

35

The conpound [1d] or a salt thereof can be prepared

by subjecting the conpound [Ic] or a salt thereof to

ettginati on reacti on of the hydroxy protecting group.

Sui t abl h od . of thselmnﬁtion reacionhZS

i ncl ude %oﬁ RSO THAES SE T 8E LRy 53 ST @S
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oguchyd@,?g@wbwm@rﬁbmeqeo@ 1 niedHan @i nethengl, 3fFc.1,
tripet am et e, et plcolln 1, 5-

d@g?ﬁgﬁéﬁﬁ(ﬂ O %On¥%% gy E%Jan i Q€ure %hereof
doazahbiyc ypdhe{r2. b Ryestankich does not adversely influence

s araee! oo Bl Aeee, o8 e ot KBuoZnea ao

i acbad@sngn organic acid [e.g., fornmc acid, acetic

aci d, pTHQ'9@5%ﬁ¥3ﬁjteﬁﬁéﬁgtﬁfeaﬁ%tH%ﬁﬂafhtlcal and the
trlfluoroacetlc aC|d, etc.], and an |nor ani_,¢ acid

[ EegCtiRydrict e L &crzarmﬁ% BHonfRAST 2EPEL 1T fieff  B2TMLNG -
apicdcelydmegen chloride, hydrogen bromde, etc.]. The
ellmna on u5|n dsucha trlhalo ceticy

acid [e: b &%r‘ocfmfa\?]éff qci &, =2 tr| fﬁheoj?eo%ge??}é
apirdpaetec! ]byarmbad:relhgkehes cpmgfoarrabl V10 car ei édldutthereof
| DL BCSERE, Bla (YR, LiARPIN 208N Seoke O

ani sol e, € reaction IS usua

carri edSeitabhea seltvent thecHOmSORRCS | Waﬂ:othII] and
[ ev811meihanl , retbapel, et &hle oﬂEﬁrWéegﬁeﬁﬁﬂQ@ﬂ¥a for

tetrahydrofuran, a m xture thereof
the compound [I].

The present reaction may be carried out in a
solvent such as water, phosphate buffer, acetone,
chloroform, acetonitrile nitrobenzene, methylene
chloride, ethylene chloride, formamide, N,N-
dimethylformamide, methanol, ethanol, diethyl ether,
tetrahydrofuran, dimethyl sulfoxide, or any other
organic solvent which does not adversely affect the
reaction, preferably in ones having strong polarities.
Among the solvents, hydrophilic solvents may be used in
a mixture with water. When the compound [VII] is liquid,
it can also be used as a solvent.

The reaction is preferably conducted in the
presence of a base, for example, an inorganic base such
as alkali metal hydroxide, alkali metal carbonate,
alkali metal hydrogencarbonate, an organic base such as
trialkylamine, and the like.

The reaction temperature is not critical, and the
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15 or any ot her solvent which does not adversely
influence the reaction. A liquid base or acid can be

wab®a/osssed as a solvent. The reaction tenper apCr/&P2063/013684
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not critical and the reaction is usually carried out
under cooling to warmng. 20 (ii) For reduction:
Rﬁéléﬂ@gileﬁ Iiss cuasrdalebly Otarifiied oQMVert iamialemannemperature,
i ncl.udi ng_cheni cal uct | an and cafy | ytic ' . .
SPindh) BB 1O (LEGER, R R00 Lol o b eion i
rpdeférablar@armxm®|m@tlmn thea prstsdnde. gf , alkali metal
%QElde2§e'r %?&id of o gehal | Lo Cpaund; L&l&e’ etc 1,

romum chl'or chrom um acet at e, etclrkl
orghalé @@lt@lorthic?@{@%ﬂté 46i-@ -[re spdivmer éoa&aaater
aﬁsﬁbgs%md,tmmc%\m& agid, 1t,rifdcioracei ke . aci d,

-t ol uenesul fo aci d, hydrochlorlc acid,
hydnﬂn%mi@na& m@chF o3@ Ssniued Eneml psieawgrse group Y,
usgd LR ﬁl&tya|bélldbn\?@f|ﬂéﬁl Qb at@eromneidnh bl aoreaventional
sucg as pl ati num catalysts [e.g., platinumplate,

8 platlnun1 pl ati num bl ack, colloidal platinum

pPabcasaldm«ﬂ%) platinumwre, etc.], palladium
catal ys [ n 35, pal u ol a
palladlﬁﬁ$o§P%gDU§Qf ﬁ%ldﬁ? %ng%nggﬁéygdﬁi %ﬁnp& ﬁ%epared
pay| agbdsc g a’@wm:@rnpgarlﬂumvwlf %, ap%iiil*édﬂ:‘t?mr@@f to
béihhlﬁh%%ﬁ%@f@teeac@i&n]ofmtﬁ%e'cax(}:ﬂ;tx? yststéBting group
reduced_ni ckel, nickel oxjde, ., Rane 6 WO 2004/ 039814
PCT/ JPBOSRBISEART HAGTLoR! £5] Carsaad W awsfémllar
[ﬁagnerrﬁﬁﬂﬂﬂbCxéﬁétlonRaﬁeyheomﬁdremﬁﬁtl¢nedomrocess 2,

cat .. educed iran ne on, 4€
ge¥%8§F%§§§? t?% 59PBES &S copl}pgsér(Jj %%ne%gg%tlon
Lbbndmtammaﬂcefgc.]sahdenheInda;tibﬂTmempauctuaﬁ,l§tc.)

u I carv anhal sol vent which
dggg %%t éiersé?y in ggﬁcg% ?ﬁgtreatfgon such as

wBreeesgetdhanol , ethanol, propano

N, N-di n@heybe%ras@mcﬂe[M] 8o #i1 Xt Ype hﬂlreﬁ:@cof can be

Additionally, in case, that the above- ?

P AREs & uPT S Chbi ChE COdRATEn bl | Phufdsalt

tﬁﬁﬁre@&nﬁﬂSﬁliﬁﬂﬁ@ﬁﬂoﬁSré&ﬁﬁﬂdﬂﬂofF%Méhhydraxy
.Solvent to be used in catalytic reduction

sui t
n8§°% & “tié Lrbvefent i oned sol vent,

Suitable method of this ellmination reaction

includes conventional one such as hydrolysis, reduction
and the like.
(1) For hydrolysis:

The hydrolysis i1s preferably carried out in the
presence of a base or an acid including Lewis acid.

Suitable base includes an inorganic base and an
organic base such as an alkali metal [e.g., sodium,
potassium, etc.], an alkaline earth metal [e.g.,
magnesium, calcium, etc.], the hydroxide or carbonate or
hydrogencarbonate thereof, trialkylamine [e.g.,
trimethylamine, triethylamine, etc.], picoline, 1,5-
diazabicyclo[4.3.0]lnon-5-ene, 1,4-
diazabicyclo[2.2.2]octane, 1,8-diazabicyclec[5.4.0]undec—
7-ene, and the like.
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and ot her conventional solvent such as diethyl ether,
15 di oxane, tetrahydrofuran, etc., or a mxture

w0 banesssi4 The reaction tenperature of this rePCDIR2008/013684
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is not critical and the reaction is usually carried
out under cooling to warm ng. Wien R6 i s protected
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Lol R Ot bR SR 1 tenTy e thq kgt frpEE e an1y
coapotipd [ohly ior thsapteshabeobfbwmﬁxpnptE@BPEdgbpgents
s gj ctlg%fggiéxngﬁgg l[Xllt]c qr. a salt thereof to

[

nati-on react t hé “ari ro protecting groups
|n R' dhdeRt8aghd arhel carvoxylyr opeetiesy artoun i a 2¢lvent

Vi, 20045033814 PCJiéEEQ§?3/[Q1%684 nedand i Se{:ﬁéﬁb'lon etc.],

can be carried out in a simlar nanner to t he
rBAERY RIS AP B &P enbREFBRYGIICATS, 2 miRfure thereof

tber ghor %tlhh-ﬁ: f@@E\ﬁ@ﬁﬁ Whike deed alvk r&@céke8ly influence
co d|t|on ﬁglveqﬁ reacti on te erat.ure, ,etc.

chRShESPETd oP2BF oRES§ 2. ﬁrao‘bé%% %l%ﬂeu)sed as
canpomnénﬁvl] or a salt thereof can be prepared by

reaCt|n9h£h§ 'H%%H“%é&%%iit&Ee'Eé 5%&9&! etl&%l anﬁ the

derivativé a Salt t ereo
t heactipounid [%u@lbv ces riesctdwle Wedevarped 1Mo te warming.

CRE ROXY @ QURuOFidnsal t thereof.

Reduction is carried out in a conventional manner,
including chemical reduction and catalytic reduction.

Suitable reducing reagents to be used in chemical
reduction are a combination of a metal [e.g., tin, zinc,
iron, etec.] or metallic compound [e.g., chromium
chloride, chromium acetate, etc.] and an organic acid or
inorganic acid [e.g., formic acid, acetic acid,
propionic acid, trifluoroacetic acid, p-toluenesulfonic
acid, hydrochloric acid, hydrobromic acid, etc.].

Suitable catalysts to be used in catalytic
reduction are conventional ones such as platinum
catalysts [e.g., platinum plate, spongy platinum,
platinum black, colloidal platinum, platinum oxide,
platinum wire, etc.], palladium catalysts [e.g., spongy
palladium, palladium black, palladium oxide, palladium
on carbon, colloidal palladium, palladium on barium
sulfate, palladium on barium carbonate, etc.], nickel

catalysts [e.g., reduced nickel, nickel oxide, Raney
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This reaction can be carried out in a simlar manner
to the reaction in the aforenenti oned Process 1, 15

waea4obmsi£f ore the reagents to be used and reaPtT/ar2003/013684
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conditions (e.g., solvent, reaction tenperature, etc.)

can be referred to those of Process 1. The conpounds
ohtakeed kytd he, abovelpr eaes3gswan e bg. | Sokateddardbalt,
pyrified g conven i onal such .20 as

pHFGSP’i £86%m ’r %‘Fyitaﬁ‘f’?atc. %r?qyco*r%n%e 9.7 reduced ironm,
cRepewt dgrmph;et¢ ebr ecoppeat icart,a larait s hee |l gke. reduced

tgoB?ng?L S tcéﬂﬁnfonﬁgﬁﬁgdld OtQ@E ]CQ%99@H¥51lke

ré stereoi so r SUC
opti cal Theoﬁeﬂpgtlmd geoheea i &l cager*@rd( s‘)u?—ju%nté 25

agy AvehiG izl bod ¢ A8 fhidRd gdRuDI & P0G 8 seaRd i@dldluence
of . such isoners and m xtures thereof are inclu

ed
WEBRI R3S FEoPCD| 28 ni'S tRve M QRN The BB[eEPL, Propanol,

CNUNOdﬂd&ﬂHjlﬂfﬁn&hﬁﬂﬁa6eUTal adlddureaceeptablfe salts

t her eof

i clude vates cl osure co unds
(e.g., ﬁ9§F5t18 o]ln%%S%bF %;% oauﬁ%od"‘?"l’]‘gg\ﬁaoned
phaidac@m|hﬁﬂdwedacnephamheakﬂnedu¢mﬁemfaaeeldmwﬂd they
aEQnGéHgQ‘b%“éﬁgdagé'gl9599@%‘ activity, inhibiting
vari ety of pathogenic
n1croor§aﬁ¢§ﬁ§,|Mﬂﬂnﬂﬁépt?aﬁPéBeE§SMH\h?e#ﬁ?d in

Grapunegatd weedu&w@ﬁgﬁaysase and aoHsehdhtidsed solvent,
antim Crobi al agen gQMIln order to show_the

oF‘nFtht@tﬁreé’con‘(:%‘i‘r%b% [ PPLveme 1l d%%adaﬁtnwéz ettfyer
(aibikamle | Mdttdloydro28riR,2@24/.03%814a mixture thereof.

PCT/ JP2003/ 013684 ~ cancentration) of presentative
conpoun§g8f TERCS 1on\mﬁ%? éPgeSﬁ%Mﬁﬁﬁetﬁeéuc£lon Is not

f okbidviced. afebttimet hedckhowni tiso ventd bhgt eakaliedcond tunder
the two-fold agar-plate dilution
PR barr bhand

bel ow. One | oopful of an
overnlgWheeuﬁtuié prodgctadksamingy gthej gmino protecting

T@&éehEcasle 0Nl Y éﬂﬂ@lﬂé@@ﬂebzeb' ThRffertion¥@Smethod
streaked on heart |nfusion agar -agar) containing

18UGradéd et Tafions of representative t est
conpoundrocan@etshay rmd nel foahthet e eancends ab £ othe

(Q%gk€¥%% compounds are explained in detail in the
following.

Process A- (i)

The compound [XII] or a salt thereof can be
prepared by reacting the compound [X] or a salt thereof
with the compound [XI] or a salt thereof.

This reaction can be carried out in a similar

manner to the reaction in the aforementioned Process 3-—

(i) , and therefore the reagents to be used and reaction
conditions (e.g., solvent, reaction temperature, etc.)

can be referred to those of Process 3-(i).

Process A-(ii)

The compound [II] or a salt thereof can be
brepared by subjecting the compound [XII] or a salt
thereof to elimination reaction of the amino protecting

groups in R and R' and the carboxy protecting group in
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expressed in g/m after incubation at 37C for 20
hours. Test conpound . Conpound (a) : 7(3-]

W@ 2004839854 ami no- 1, 2, 4-t hi adi azol -3-yl)- 15 PCT/JP2003/013684
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2- (1-carboxy-1-net hyl et hoxyi m no) acet am do] - 3-[ 7- ( 3-
am nopr opi onam do) - 2, 3-di hydr o-5- (1Hi m dazo[ 1, 2-
bk¥yr azol i o) ] net hyl - 3- cephem 4- car boxyl ate ( Exanpl e 3)

g??ﬁ?;gﬂ% g?;égélﬁbg égg Bg_cégigghn%h%’igza similar
2médnear hoxyHe metdytedhoxyi wheopdoetamn to] cBefi3Pagicess 2,

20 .
79 FRERSERGS o BT93R89 TS SRS FRRRITOR

ceph@intdonar blexyd at es¢ Exanpl e ré#p ctompburMpeyatuye3etc.)

[c£F) belrelRrr@Bd0d thdse Hrt Bhadiazplz 3-yl) - _
2- (1-carboxy-| - et hyl et hoxyi m no)jacetam do] - 3-[ 3-am no

-ProcgASnBacet yl ) am no- 2- et hyl -1 - pyrazol i o} net hyl -3

éS ceéghmwga?gi@@m i o7 ECi 6l hydsagen thdrfeaife ddxanpl e
mpoun L : :

PRREPEIFe Hs SR FELA et RPRBRATS (BT or its reactive

2détigarthexy-dt netdydel hoxygiroupg) acetans @bt - Bhg3earfi md.th

4575 PITRAURSer Ky YL 8T abT 22558 TS - By F auoli of methyl

- c3rbeplye b urar boxydi 8adti ¢hieydadgen sul fate (Exanpl e

Z)tﬁPag?gggFQ%aQﬁ?dn-@é% be (Lrrizd( @M iNP-d sidilar

- - - y - . ! .

JUERIEAr Bokyhe MeRdGTEPRo%P HiFo PRI b OB FaBapGRss L.

- aﬂtgg%h:éirfﬂaiﬂﬁk_eg--iﬂ’@% hyéabeﬁ&‘.l@.faz:@ i) reed duy | adecepbenidn

car bgxyl.rc ac ydrogen s ate (Example 11

CBPESFdons S ) WA ISUaT 008 FAPad b PoOBRT basREE - °to)

Tesh besuleferisdd etd ThebesbrfaiBrokesss chnpound M C

(g/ m P \NAS. 1. aerudi
1380 %d}rﬁg) C?’gbp"%%%ﬁf am%ﬁggrré %ﬁs%ﬁ%lr@tkﬂ’g?% eﬁ%?%s’ggs can
admi pisstledisbrand heusbféed bycenpounteltionpd method such

phar pRasu Al YoRcceptabke a3alits t {4l eeb1ahnt he
present invention are used.,in the for
c

of, a._,
BhTERAITOsH 2RI HAr nBRREEFLRE to Pt at3 ™t WAt chi&6nt ai ns

It is to be noted that the compound [I] and other
compounds may include one or more stereoisomer(s) such
as optical isomer(s) and geometrical isomer (s) due to
asymmetric carbon atom(s) and double bond(s), and all of
such isomers and mixtures thereof are included within
the scope of this invention.

The object compounds [I] and pharmaceutically
acceptable salts thereof include solvates [e.g.,
enclosure compounds (e.g., hydrate, etc.)].

The object compound [I] and pharmaceutically
acceptable salts thereof are novel and exhibit high
antimicrobial activity, inhibiting the growth of a wide
variety of pathogenic microorganisms including Gram-
positive and Gram-negative microorganisms and are useful
as antimicrobial agents.

Now in order to show the utility of the object

compound [I], the test data on MIC (minimal inhibitory
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sai d conmpound as an active ingredient, in adm xture

with pharmaceutically acceptable carriers such as an
Wo@er@anw140 or inorganic solid or liquid exci pP@€niP2003/013684
which is suitable for oral, parenteral or externa

adm ni strati on.

The pharnmaceuti ca

| preparations may

beoheeaﬁ%ﬂﬁxbﬁprmfsmchepasséaMaﬂ;v@r@mmpeunﬂowﬁemhis
C&RSU' %101'1 are ale1$

: o) @#L?ngh@ f%fﬁB@FE§O|Ut'on

susp8n5|on Sy
| TRek m&tmeeﬁe

DI epar ag 009 3uXiaf

wetting agents

["eron
d, there may be incl

L SHRSE ANCER

§
and ot her commonly

15 and the
uded i n the above

1%%%§|#§§r&bﬁgfﬂlﬁed by
used "addi ti ves such

athe| decode lEiagae-ptrge faluddian eehodt ear Aesgaided
20eMagnesi um stearate, terra al ba,

starch, talc,

Sucrose, corn

el at i agar , in anut o
ol ive ofPe 1O2PI& I fE i %Yﬁ§ﬁ @ggfﬁ%urﬁnﬁ%tﬁ%Ch test
Iskea1WhMHamfypt&Bage ebyt be oddn

f
oAPPeft Ll

SePEDguPeR g 40,

di seaseés

ﬁﬂdbh@yeahky per ml)
§P”9ﬁ ﬁger Jﬁialnlng

cgm-pd@n!d dadriceamwt bet hppki ed, remesan‘rg@mval tefrtusempound,

gghﬁe%ﬂeaﬂ%$fﬁgh 1999b1%8r

m ni ste t

0 a patient. An ave

ORI ADF £ PEH Qﬁx c'maa%e

rage singl e dose of

abspres®ary, 1r101@gfrlgl 250G ery, inB00R Byen 1800 37y Corf200tP hours.
Mg eQf h@%ﬁﬂﬂﬁwt conpounds [I] 30 of the present

i AVENt i on nay

b{ opRONEGeni ) m €

Ppeqaraiarrs:

PCT/JPZOOS/O%%
minopro

presen

ﬁsed in_ treating

di seases_ i nfect

ed
bt &hnRsHe - aHET Ol 1 ot T Ehladlazol 3-yl)-

n ﬁﬁahpueﬁhamgqmnnﬂvaéﬁ?&ﬁhﬁ@@46939?ﬁ$—
) 0se 0 i e
“El;ldoL 2t 81@1&{%3—% {eﬁa%rg?%%%glﬂ'roz—a

ion i fror €

sbll sptwr@rmdflc()zbru@tl(lﬁlaﬁrn@pllezl Zﬂ—ﬂﬁmwazbat% (Example 3)

1»d |
oxoe%%é;%y e{#) f@hg%%?czagﬁe‘a% 321 2,4-thiadiazpl-3-yl) -
t@rr(émr&qm rrsﬁtm/)leﬁﬁ@xmww%%%%%r-ﬁah&e [Bzmino-
§@h§hhaa)0&4maﬂnym—1 -pyrazolio]lmethyl-3-

a 8.33 g),.in tetrahydrofuran
¥ %g%1jﬁgﬁgﬁi%;%ﬁlrred for 15
ntBHﬂp%%ndTO(ci)he 7€tk on—Misxuigovas, agdedhaasaobullon-y1) -

(%gkﬁ?;g%ﬂ§%&fﬁﬁnoﬁgcégamldo]— —[3-amino-

4- (amlnoacetyl)amlno 2-methyl-l-pyrazolio]lmethyl-3-

) e
IS ne
(2 %@ éla

0 -tert.- b
t tét r ahﬁ?r (%?

cephem—-4-carboxylic acid hydrogen sulfate (Example 6)

Compound (d) :

7B-1(2)-2—-(5-amino-1,2,4-thiadiazol-3-yl) -

2— (l-carboxy-l-methylethoxyimino) acetamido]-3-{3~amino-

4—[3—-(2-aminoethyl)ureido]-2-methyl-1l-pyrazolio}methyl-

3-cephem—-4-carboxylic acid hydrogen sulfate (Example 7)

Compound (e):

7B-[(2) -2~ (5-amino-1,2,4~thiadiazol-3-yl)~

2—(l-carboxy-l-methylethoxyimino)acetamido]—-3-(3—amino—

4-guanidino-2-methyl-l-pyrazolio)methyl-3-cephem—-4-

carboxylic acid hydrogen sulfate (Example 11)

Ceftazidime
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i ce-cooling, and the m xture was stirred under ice-
cooling for 3 hours. To the reaction m xture was added

WA 200e0bo8li4 acet ate, and the m xture was washed PET/IP2003613684
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aqueous pot assi um hydrogen sul fate sol ution, and then
washed with a phosphate buffer (pH 6.86). The organic

| apett wasuseparated, dried over anhydrous nagnesium
sulfate, filtered and conceptyat eq i n vacuo. The 20
residue was triturated w-th ﬁ anrnnvl ether and

driled iAepdcwduallyi ve TeSt compound MIC (pg/ml)
(2)]-2-{5-[(tert-butoxycarpbonyl)anap] - 2

1,2, 4-thi adi azol -3-yl }[ (2-tert-bupxy-1I, I-djmethyl-2-
oxget hox §FP#degIdanoi ¢ @cid (3740, ). T R(KBT) >
3191. 6, 2>BUuUAing3a4. 4, 1556?57‘1{%%?1ﬁ—ﬂiﬁﬁrfr—ﬁﬁ 5
cm|l "HNIVR(DIMdG) S 1137 9H; Sy +451(6H, a)l,
1.590 (9H, s), 12.7 (1H, s)—ES M=) g {2=429{MH)
Preparation 2 30 A mixturle nfcq\fﬁ\@?ﬁ-‘ﬁ%mﬁ\/l f ormam qé28
(0.648 nl) and phosphoryl chloride (0. 781 m) was

sti rrededl D, JAnmet aluhent g A0ubinULaR, ;L0

m xture were a tetra or ur an
( zpmpopmd (ki tand pharmaceutlcally acceptable salts

by hea wwa@r@ﬁekeﬁtllﬁv@ﬁﬁcara@fe3uyL=h[ (2 tard form of
35 but oxy- -dj meth oxqetr}mgglmn et hanoi.c_ acid

(3 cg}ﬂvant&@n%dp‘%ﬂ mﬁsseﬁ £ogt Phigh gontains
readd temperaidiresfan idchaowe iveareddéwet, aim stmitafre with

DRSS B B PoRRSrBESEAE AT aracn a3 aforganic
hpdr dollryarde: (Soh)dand Riautid metdip séhyl yhéehaisdesuitable
(§olzdp ﬂ'ﬁﬂ ﬁ@ggggfBﬁa%xﬂéghéﬁ)a&ﬁ§nT§EQEQ1%% The

utl on sol ution was en _cool ed
t @haz@@%mhdpmpﬁﬁétaoa@t MY R akP dassPdildoform such

oafsait%qeabovg?raﬁmer egoliaen, raags»ufe Wag§rsthr eeqlafulai form
tenp rature o 10C to OC far hour and Bgured [

aSHR &% SFLEHAT - aBBEREE SAPd v%@f]’e‘i‘P THE a&é’&usqemc’nade
I ayer thas 1Siegar at ed, and the or ganl c layer was washed
with brine drle quer anhydr S I
and fil ?grg \i??rat eg s conce Etie%%%gvéggge
ap@emmﬂdﬁxnhSQamgibmary substances, stabilizing agents,

wetting agents and other commonly used additives such as

T o

lactose, citric acid, tartaric acid, stearic acid,
magnesium stearate, terra alba, sucrose, corn starch,
talc, gelatin, agar, pectin, peanut oil, olive oil,
cacao butter, ethylene glycol, and the like.

While the dosage of the compound [I] may vary from
and also depend upon the age, conditions of the patient,
a kind of diseases, a kind of the compound [I] to be
applied, etc. In general amounts between 1 mg and 4,000
mg or even more per day may be administered to a patient.
An average single dose of about 50 mg, 100 mg, 250 mg,
500 mg, 1000 mg or 2000 mg of the object compounds [I]
of the present invention may be used in treating
diseases infected by pathogenic microorganisms.

The following Preparations and Examples are given
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chromat ography on silica gel eluting with hexane/ et hyl
acetate (3 : 2) to give benzhydryl 7(3- [ (2 -2-

W@ 20014089814 PCT/JP2003/013684
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but oxycar bonyl am no-1, 2, 4-t hi adi azol -3-yl)-2-(1-tert

15 but oxycar bonyl - | - rret hyI et hoxyi m no) acet am do] - 3-

cHlar onee hyhrBogephédmid-loatoxylagethd. PRegent R(IKBEI)t:Lon in
298k &4, adv9815, 1720.2, 1524.8, 1371.1, 1247.7, 1151.

3 cml 1H NVR(DVMSO-d6) 8 1.39 (6H, s) , 1.48 (3H, s) ,
1B5eRaation 3y 3.58 (1H, d, J=18.3Hz), 3.76 (1H, d,

J= &F SHEb d1§3huﬁi$%t§f (56%&—¥§ii§hng =p. grzl?ﬁiéghazol-
(% 9105655(9(] ﬂaﬁr*a bu}ﬂ%‘y)oilzv)l Ohlzneftlefz[i-rzs) ESI-I\/B
mbxdhﬁﬂdwﬂ%dmlﬁB]Btﬁﬁﬁdﬂd(HbiﬁTbSa?ﬁOhﬂ}bohﬂﬁture of

hyl a
3 ?Efgﬁig # ¥ ngéo ) éﬁ)&ﬂ%ﬁglm?ggﬁ @ymaglxﬁ (20
hy@ﬂoafﬂmra@da@d (ssldrtapm) ofassadlited at 4C. The
f%@dt@hﬂ@%ﬂﬂ&ﬂ?i)%ﬁf ﬁe % h?ﬂr%e% g;%&loe uran (12

ra e Tea

to roomte ure IOI’] mx
afded and s*blb@ dﬁ)iﬁ‘tétrﬁeﬁa(ss(ﬁ‘?ﬂ%re%nﬁorhé5mn>a-tnuwtee3/vas To the

Swddaﬂioﬁ(ﬁlﬁkérgowés E@%é&*&”§éf@t95ﬁcb9'Hﬁt%é¥¥Lbutyl
Iec "n% hér §1| Qn and dried in vacuo to give
t

s Lrepa RSyt eo{8ras p0 55) under
HCNHQ dMEKQdG&nB 3h51mﬁ&Hmﬁ§ was. §Fif28d bhsdes 1ce—

\A«S%&&b%ﬁ% ?%%203@?0%885 e}iftjarrggi?%’? ‘Iéggof” as added

S5eghivdodcatma byl - andi thesopywtarsd endd gdshadwatieth (140

”bgd@yﬁ% f@ﬂcﬁgHE@%%%fgﬂffgﬁg Q&iﬁtégn42%ﬂg)then
pal | adi um on _car

atRsdsere tire pheephats \ha@fgm r {1 6v§6h| ghTheThe“ganlc

I eagleirONdl Xdalb Lrapsd , f Hhrtl%ﬁe%ve?@daﬁlli‘fdﬁbhgr f'ﬁta%n\%slum

LB A IERET al8, Ren et TR cenbcat cThas
C@bb&dﬂ@dﬂ@ﬁftiit@raﬁédtalﬂm\&11sopropyl ether and dried
(i§7% %@J“£A é?%QV%EYrQZ?'e ° rIC gégcgrkonyﬁgamlno]—
1,2,4-thiadiazol-3-yl}[(2-tert- butoxy~1,l~d1methyl~2—
oxoethoxy) iminoJethanoic acid (3.10 qg).
IR(KBr) 3191.6, 2981.4, 1714.4, 1550.5, 1153.2, 1000.9

cm™t

"H-NMR (DMSO-ds) & 1.37 (9H, s), 1.45 (6H, s), 1.50 (9H,
s), 12.7 (1H, s)
ESI-MS: m/z=429 (M-H)
Preparation 2

A mixture of N,N-dimethylformamide (0.648 ml) and
phosphoryl chloride (0.781 ml) was stirred at room

temperature for 30 minutes. To the mixture were added
tetrahydrofuran (4 ml) and (Z)-2-{5-[ (tert-
butoxycarbonyl)amino]l-1,2,4-thiadiazol-3-yl} [ (2-tert-
butoxy-1,1l-dimethyl-2-oxoethoxy) imino]ethanoic acid (3
g) at 4°C, and the reaction mixture was stirred at room
temperature for 1 hour. Meanwhile, a mixture of

benzhydryl 7f-amino-3-chloromethyl-3-cephem—4-
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1H NVR(DMSO-d6) 8 3.54 (3H, s) , 7.19 (1H, s) ESI-ME:
m z=113( MtH) Preparation 5 To a suspensi on of
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chloroform (72 m) was added tert-butyl
N- (2-am noet hyl ) carbamate (9.61 g) under ice-cooling,
aadrbb&ymaﬁejr@d\ascmbrrﬁa@ at3 rg))oraﬁdamper ature for 1

on, m xt.ure
ot LET e £ e Al A ATE M E Parrrpypmsguran
néflby indyr ad evauhédr to meike saalqle(alﬂ $dlg¥icand The
m_xture was stlr t 50 for rs, T n | e
Tepuli PRt HASE Bhondh [ Jebdodiiy JEeaNES iR
weEE iygded ad it o$@i£\antezoo oﬂﬁt)alfmd m)@@‘qeeou%hgoaleamtlon

hbﬁ‘i&%ﬁ% GAdangl £rsgl Yt gn &%fﬂ%uré_hgf%%ﬁtcto 0°C for

| ayer 25 was separated, and t, gueous | ayer wa
edt PREad N 1PV EE R kBHOS G wmtqﬁe o P bRbLnASRTate and
netkamql G?‘Pael)a,qu-a”tms oxwerchayere@aM@rwe@pnémaedhe organic

d f filt d
COREER VR TR e R s s e e RS Gt e phByREAYE
wingky netshiydm amelm’eeaadddrflléd:e:a@dn \ItkmjcfxbtgaVe was

24
poPRcRtrkd Ma (T8ERD, apd, P R o
(glpr@n@)t%r%pfmw s 1 i RRREBNEG 11891W38 (bExage/ethyl
, ¢ 323 0 . _
4a§%ﬁ§ %F)n%o g§1% bg%ﬂ%@d%?%}{? §FF ELQH EQrt
(PHrogy caz 3(11?4“118 YlE%aﬁﬁltéllladﬁoa%OJso Widn of(1 Tert-
bbﬁt@ﬁ#@drﬁﬂﬁ&l{l%ﬁéth&le@ﬁdxyﬂmlno)acetam1do]—3—

%car %@ﬁg— 'Q%@}F%isgothl IaZJ?t Yll)73 (33; tert-

bJBdKjBoﬁrbt&@d 4, neTBYl. 6L hAWA o) bzt adi dop~/3--1, 1247.7,
chharonet hyh - 3- cephem 4- car boxyl ate (500 ng) in N N

di met hyI formam de (1.0 nm) was added sodi um i odi de
( 10ONMRYPMSEndled hé Ai.BOurHwassstitr &8 4BHrosth, 1.50 (6H,

t%ﬂpeggt% e(]ff@flé 39= flT‘BfnlstH%% . adwe%macal ?0—{118“3%8) 4.44
g .a sol ution o a er

Wgtzgxy(,s rb y%% ﬁﬁo] gt'hi?r}5 :B:aqzdo') €(lﬁlrit l‘]%ﬂoyfjgzolJ 8.6,
(2816Hzng) 6 N, NeH| neY hy7f. e—~vard del {H, Om),) 9. 6Bhe(1H, d,
V\lgglse.oﬂnzi)xt ure yva%lﬁti rsr)ed at 32C for 4 hours. To the
ESI-MS: m/z=849 (M+Na)

Preparation 3

To a solution of 5-amino-l-methylpyrazole (5 g) in
ethanol (50 ml) was added isocamyl nitrite (6.92 ml), and
then 20% hydrochloric acid (5 drops) was added at 4°C.

The reaction mixture was refluxed for 2 hours and cooled .

to room temperature. To the reaction mixture was added
diisopropyl ether (50 ml), and the mixture was stirred
for 0.5 hour. The resulting precipitate was collected
by filtration and dried in vacuo to give 5-amino-1-
methyl-4-nitrosopyrazole (3.53 g).

'H-NMR (DMSO-dg) & 3.51 (3H, s), 8.07 (2H, brs), 8.51 (1H,
s)

APCI-MS: m/z=127 (M+H)

Preparation 4
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10 resulting reaction mxture were added ethyl acetate
(50 m) and water (50 m) . The aqueous | ayer was

waepanssed, and the organic |ayer was washed RET/iP2008013684
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aqueous sodium trifluoroacetate solution and brine,

dri ed over anhydrous sodiumsulfate and filtered. The
filtrateowassolutawicednt ratedihe-abawtthyIv4+n vacuo.

The_ _concentr at ured into djjso pyl _ether. (/5

P EERAGTOTE E SRR T L1 B phelPaiTeat i Gl ol &8t Aa5)

f cbheahitoa et swlfedicnacadud.0. B3 wb] uandnpefl liglgum on

r n y |.or ) €. s
LGasgom G To. aff F0h3aEoHAe iyl ) e mixeure
(¥ag siOirrEte oesthighg. sBhat repckdestmkxEgrat Wpgom

t?E@%@%@aWEJﬂH fnhbodi s+30de RAW ed AP P2 HLESOR RMuo. To
ether (80 m) . The resulting precipitate was

céh?eae@dwqu% ragisd éﬁapdfroipé’dl cobelo BYINRE a
Cfégﬁlﬁ&@@cﬂre{@ﬁ@lﬁ@ie walscbo\ma%éée@ubyffedtwtlon to

re t hi erf I ch t
(FPEE) L AT O0s BoF DR PR 4 o oL £ Boiar iy 21t
de$| 7ad gpr.oduct was concent r at ed to about 30 m in
t d t t H3
e r s LRSS Lo dap Sonr 5 ot B b 307 )
cEfémfiSogmefrredl MM A on(r) HP-20 (M tsubi shi

Cbggbgglatl(zg{ poration) eluting with 30% aqueous
el uate was_concentrated to abg %O
azo (9.73

in vAeud ENGPINHI | PLel, Lo-gRybonyldiiml

7(_:;$ h(rxzbe&rjcﬁraamamcﬁlaréfbmradamehl) was added tert-butyl
| et t am_do]

B R rn bR o A DRy Teteob icha,

pgndz dlhieo miet thyt e 3weephénrdedardioxd e et é@pemgluas divr 1

SRDIOUR SO O OBk G sl s

P@thyﬁe@ooﬁqnmlamsemiﬁ 22 70 (ang 4,53dipmgpel-

mé%h@yb'yl%zo]rékgt?ﬁrlci a%gﬁfz?sﬁxlﬁ’ (335551"%) 3ndl the

Jmigt@mze) W Z%t{HF?ddatJ5«@ @nyr 1'55 ézpt(rlsH dhe insoluble
J?égéﬂabiéiﬁ%%élgbmsﬁea Breariait0ni 6n To Bo Sthet fQntrate
of 5-am np-4-(3-{2-

DUES Ry CRShy ) B AEP EEnP0r Bdo)2 1 ek ngFBFPRFo (% Sium

(B9drogpn ardribonatéybafiang of24@ tfy)mlh. nefthg| enganic layer
Caggr%@%ég§%ed, and the aqueous layer was extracted with
a mixed solvent of chloroform and methanol (4:1). The

organic layers were combined, dried over anhydrous
magnesium sulfate, filtered and concentrated in vacuo.
The residue was triturated with ethyl acetate and dried
in vacuo to give 5-amino-4-(3-{2-[(tert-
butoxycarbonyl)amino]ethyl}lureido)-1-methylpyrazole
(14.0 g) as a solid.
'H-NMR (DMSO-ds) & 1.38 (9H, s), 2.96-2.98 (2H, m), 3.03-
3.07 (2H, m), 3.50 (3H, s), 4.81 (2H, br), 5.92 (1H, br),
6.80 (1H, br), 6.96 (1H, s), 7.18 (1H, br)
Example 1 '

To a solution of benzhydryl 7B-[(Z)-2-(5-tert-
butoxycarbonylamino-1,2,4-thiadiazol-3-yl)~-2—-(l-tert-
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m) was added triphenyl nethyl chloride (669 ng), and
the 10 mxture was stirred at roomtenperature for 19

whownd39sThe reacti on m xture was washed succesBCT/@2003/013684
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with 10% aqueous citric acid solution, brine and
saturated aqueous sodi um hydrogen carbonate sol ution.
Thatalxgaﬁimaoﬂ;ayer -mash gl ieeth caveim anhyac etamiEgies-um

P B/ |1 LB B0 oSS B0 | FoNOCBy, T
4d@.@e{t21y[l(1’:‘tceqmamb@|¢o>@car mdr)ylv\baeanaml_qed sodium iodide (100

I i - - h I r]g_rg/ h
%Q% }%f%(gﬁeso?Eg ¥E %as ﬂl %6 6¥%3§%@§&é@%€%&%e for
23‘?0“16:%1’5%9) o ghe, %agélegmlﬁaturze gR3. ddedH
gﬁgéﬁ(t?.%n(]bd'f Ebl§r)11n5 Q6 ( @:Ll'{|27 Qsﬁer'@i78 (1H, br),
7P EEOWE@%%MM éﬁi‘?&?ﬁdﬁ#eﬁod@ gr%ﬁ%ﬁ?&wrazole (216
bﬁgzh)i(ihquy\i é\]?—Qi:[rl(lith?ifErmmnﬂQ}e 261b 0 ml). bTheI w}qole
4-t hi adi azo er car pno -1~
BTSSR Tt Sl 8 dararen o B o He SR 4
-reauﬂquatleea(csﬁlgl)l na xtolnge nee 166 GO ¢ gl w@hela@dmad:e (50
ti de

pﬂgz ﬁ%@%9&3§$? ¢ Hg; ggéngq%kqu(lé§EPD%as separated,
tPP@laﬁHh)ﬂ ;ﬂmrhw ﬁi‘quﬁ%W@ﬂhﬁci deith. 69 3gpaupeas sodium
%%E'ﬁﬂ%o}%ﬁa&été?@dsaluﬁ:‘i@@d gtrﬂm&fd ahalr e?f:%dl%vl&ur S.

e reactl on xture S aade oam ur e
L A AR L A W v A PP ST (Rl 0 410 TS
M@F?baﬁﬂidﬂémetoaﬂHohheﬁl?ﬂlaminﬁﬁuﬂagm%kmencentrate
Su ate A Lum su at re
SHaST kot PEOvaL ML BHEaNe Mifer 37 8 L OHR fene
r eda@édtlmgemmpirheteowa@ntqoa]ﬂeemd pbur édlrtmazilon and

I
CUrRal ABY vRdF! o o JDfuRERH G S bl B1EoTRB1id in

7@939%%0111?30@98@% rbéTﬁJszlc)oavm% ded anisole *(0.6 ml)
{688 2x(iF1aM W3 deLid- th@dH@Z@'ﬁﬁ»”) ﬁhélréﬁﬁltlng

DU TSI L eI Lo IS ROk 4 nours ana
1peoNVREDNID 6] 1 B dp B0p{AHe thle r; (lBGlEmLﬁH ’Bl)e,rasﬁlting
(B2 VP P00 SRl A IOl o
8vZHmp, t® GBiLve 14, chyile Prosluzt60(IJAQHI M), wBiTR W2
bﬁ)lri%i%%i (k;ﬁ}_l’pfieparative high-performance liquid
chromatography (HPLC) utilizing ODS column. The eluate
containing a desired product was concentrated to about
30 ml in vacuo. The concentrate was adjusted to about
pPH 3 with concentrated hydrochloric acid and
chromatographed on Diaion® HP-20 (Mitsubishi Chemical
Corporation) eluting with 30% aqueous 2-propanol. The
eluate was concentrated to about 30 ml in vacuo and
lyophilized to give 7B-[(Z)~-2~(5-amino-1,2,4-thiadiazol-
3-yl)-2-(l-carboxy-l-methylethoxyimino)acetamido]-3-{3-
amino—-4-[3—-(2-aminocethyl)ureido]-2-methyl-1-
pyrazolio}methyl-3-cephem-4-carboxylate (21 mg) as an
amorphous solid.

'H-NMR (D,0) & 1.52 (3H, s), 1.53 (3H, s), 3.12 (2H, t,
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J=8 . 7Hz ) Exanple 2 10 To a solution of benzhydryl
7(3- [ (2 -2- (5-am no-

waA 20443980 adi azol - 3-yl ) -2-(1-tert-but oxycar bongCF/ir2003/013684
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met hyl et hoxyi m no) acet am do] - 3-i odonet hyl - 3- cephem 4-
carboxylate (810 ng) in N, N-dinethylformamde (2.4 nl)
wassadded N3 ta2 meihyl €i, | yenacetman de3 (686 (ngf),, d, J=17.9Hz),
and,th 5 mi xtyur s, stirred room t r re for

30 AOndrde. T e The FBhet Pof imi el & st addeq 4 "
so+ubi. 6Hzof, £ (B5{pLH, d, J=15.6Hz), 5.25 (1H, d, J=4.6Hz) ,
[£tent -But oxycaybon m Rokat hyly urgi do) - 1- met hyl - 5-
tél'g%er%y rfeﬁ'y%rr?h%%%/?ézzrgg( 2(40 'rrg@ in et hyl ene
chreppdatdrm® f) . The whole mixture was stirred at

room 20r§egpebauiod A 26-hauns-4Tq3the restditng
reaction m xtulre wer e_added et hy,Iqlécet ate éSE ml) arld
VAP EPXYSE T aANY LRl Rghebhy L) yrstdRls separiviayraggie (597
the) Faganiuridtaypxamaﬁemshedmg)t h 1l GRe agyeens shdiowide (10
trifl uoroacetate solution an rine, dried r 2
iy i ase et e 2Ep b Rt (o f LA (Y ) and e
wasxtogec erts & el ted abbutrobmiitempasmuore Ther 19 hours.
ﬁ??%e%r% ona51 PLYF LAt %.a%!ﬂe%P%@cPé’ésE?@@& (37ch 10%
, and t e resulting precipitate was co Iec%’e by
f pHEeQiSoF ididc drebd PRLIVALGS., RFineorndi 8Atyratss
r 8§HkbiuRY s&ﬂij@lﬁniH‘y@Qogﬁhh)élaQ%rﬁﬂé)_ré&Euézoﬁs Mhe organic
re added anl_soqlle éo. 9 m) and trifluproacetic acid
(12B8 TIPS SfHEd RUPEi AGRYSSIOWS P IRES S PB4 TS
gﬁmmtts&réme{aatwr@olﬁ@énﬂrb@éds iandradqaour edriet pesidue was
LI sopropyl, ether . .The resulting, pkreci,pitate.
EL R GO (P KL PoRthIT o et TR undsn st
gbutoaycrude ny bderin¢ 585hyg ) unshidsh wasme pbyilf-ded by
p [ il L Zi C \Th | yat
CEERgh ISt dh gL RO o) P g $a1ta.
abbuiMBODME OFalsV adud - 3Bhe 9¢bncont rat 0 wddHadjsust &t 392 .96

36240 2004/2038814 FCT/IR2003/,0B3634 (mbOoUbrBIH, 3 5Wiotsh (1H,
ComFentrSed [ gcll of! ol 2 S ORI qglapisd on 15
ebutbng 6w ,t n)30% aguenug82-(pHgpatiol . The el uate was
cgngentr t.ed tn about 30 m in vacuo and 5 |yophilized
t )-2-(5-am no-1, 2, 4-t hi adi azol -
3-yl) - 276 lacapiaxyi-drr nef Hydéethordyiydi A@)-alcer)am €6F-8miBo-
"1,2,4-thiadiazol~3-yl)-2~(l-tert-butoxycarbonyl-1-
methylethoxyimino)acetamido]-3-chloromethyl-3-cephem-4-
carboxylate (60 g) in toluene (600 ml) were added a
solution of sodium iodide (61.8 g) in 0.05 mol phosphate
buffer (pH 7, 500 ml) and tricaprylylmethylammonium
chloride (6.67 g). The mixture was stirred at room
temperature for 15 hours. The reaction mixture was
added to a mixture of ethyl acetate and water. The
organic layer was washed with water and brine, and then
dried over magnesium sulfate. The magnesium sulfate was
filtered off, and the filtrate was evaporated to 255 g
under reduced pressure. The concentrate was poured into

diisopropyl ether (2 L). The resulting precipitate was
collected by filtration and dried to give benzhydryl 7p-
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am no- 4-[ 3-(2-am noet hyl ) urei do] - 2- et hyl -1 -
pyrazol i o} net hyl - 3- cephem 4- car boxyl ate (54 ng) as an

waewrpbmsus solid. 10 1H NVR(D20) 8 1.52 (3H, SPCT/JR20&33013684
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(3H s) , 3.12 (2H, t, J=5.7Hz), 3.22 (1H d,
J=17.9Hz), 3.49 (1H, d, J=17.9Hz), 3.46 (2H t,
gEEZVEE}§53gﬁ%Eéo§H,52)45—ﬂki95di&klolds WOt -6Hr Y tebt 15

., J=15. , 5. H,
d?ufa%y%ﬁfilv?n?.lgé ‘("ﬁ%‘,z‘“%§e'&_%°f5§’é5‘éflé’5| Herpmdd (3F
snédlbmenhgﬂ B—Mmlb-ddﬂrbnxgaadt[el &9 4 pyr azol e

| f t

e Rnt o956 85 hbr o9 c &2 BoofTny I e (s Bl gag ond
s3i87ed2Ht ABam tetiper il e Bo?6483ﬁburss) 20 We(ZH bs),

f§a§5' QRRM ¥ Uipe Masy added. 9@ iiaq, (2 kBla.Jheg 7Hz), 6.95
{stal ['i'ne resi due was collected by filtration and

f1Rd PA)vadud X0 di%e ¥0Hit FO-2,83-1di hirio- PRI - 9.53 (1H, d,
imglazg&l 2-b] pyrazole (132 g) as a solid. 1H NWR

(EI\/SOQG) 2b 4.05-4.09 (2H m , 4.17-4.20 (2H, m 25
T s), 7.97 (1H, br) Preparation 9 A suspension

of 7-nité 0a2s31dichyer Qrﬁ Hbeﬂmpl@zp[um ] (gy r@zol e- 4®imo—

| t d
o are s hus iRyl ad g e e Bl s -
olaebbml(emogc)ywm) aceyanbded— Bmummt@hﬁr@@ﬁhem 4-
t@?PSBQ&@%%éfQ%T%(EqF iAf fref-tRge 33l Bt YSha®8e (2.4 ml)

tered trate \NaS Concentrat I N vacuo
e

THes a8Pgde NS 1 thut 841 ¥ R SRR BE eqapfl the
VRaeHeutke @lawe shiantdW- 2t 3rdbhy detpltadire for 30 minutes.

o0pel b2 oM a20le, sl UL 26 900, (9002 B 95 (5-2-
4[@%e4t$®u@ﬂiyd@rbdﬁﬁB)ém&moéptﬁ&hmaﬁﬁim¢Dsgsm&thyl 5-
g#ﬁ%%g%@%ﬁgggmfﬁg@@& azog((lé%p r?%)sgzgf;gﬂrggh%.ene
sahigrideadild sul)X. (21?1*@ vgt}ohﬁdmlxture was stirred at room
'\h@hg&%ﬁ@wwlm REuk3- 84rg) tha nRideney chéoEtden
mlxture Jg¥2 %ﬂﬂigihg hyitgggtgﬂigx §§2€fnylag]wa er (50
ml) . The aqueous layer was separated, and the organic
layer was washed with 10% aqueous sodium
trifluoroacetate solution and brine, dried over
anhydrous sodium sulfate and filtered. The filtrate was
concentrated to about 5 ml in vacuo. The concentrate
was poured into diisopropyl ether (80 ml), and the
resulting precipitate was collected by filtration and
dried in vacuo. To a solution of the resulting solid in
methylene chloride (2.38 ml) were added anisole (0.79
ml) and trifluoroacetic acid (1.58 ml). The resulting
solution was stirred at room temperature for 4 hours and
poured into diisopropyl ether (80 ml). The resulting
precipitate was collected by filtration and dried in
vacuo to give a crude product (635 mg), which was
purified by preparative HPLC utilizing ODS column. The
eluate containing a desired product was concentrated to

about 30 ml in vacuo. The concentrate was adjusted to
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15

20

propi onyl oxy] succinimde (3.15 g) The m xture was

stirred at roomtenperature for 4 hours. The reaction
worRoosss1mas washed with saturated agqueous sodPCIIP2003/013684

hydr ogen carbonate solution, and the organic |ayer was

10 dried over anhydrous magnesium sul fate, filtered

aﬁblou(’@o@éierﬁt et el ¢emeanboatEide hyidnoclkebodiue amsd and

ﬁkghg@J§%1éﬁé&nancgiggﬁhﬁgﬁﬂphyon?¥§kgh%§s%% Chemical

ut| t hano or of’or
7Cfgpep@¢ﬂpn) eluting with 30% aqueous 2 —propanol. Theé

bawﬁ@am@wmmﬁa%aow ]a%@rﬂp 320031'111' Ydeachl 134
as a

i mdazo[ 1, 2-b] pyrazol e é_r 9
5 WRmeéBéfs% ® 194e (OB [45) 22 (Srymgipotl  A=4-thgpdiazol-
333&313—47— ((%afboxﬁ—%méﬁrﬂyltethba@ﬁkizﬁo) dcd8anibo -3~ (3-

B 5 bty By 18 L 2B R o)

4pyhaaddapmme;§y) 3ﬁcephem 4~carboxylate (54 mg) as an

c Vi £t hoxyi m na) acet am do] - 3-[ 7- ( 3-
%ﬁg i'luri8lulsgt:?ta(l;rlnldda -2, 3-di hydro-5-(1Hi m dazo[ 1, 2-

10 bbePé%szQ)))]@relhi}E 33§ephém4 .Ge¥ boX) as b, TRe 182 t(281, t,
coapovnd) wass .ot aj ngd &YOD‘EQQH@MY I3, @5 (lH d, J=17.9Hz),

7§34[3(%)2H2 (t5 terg &)Hé)()fyga 90 am no 4 9 th| adldazo

14

3315 BHE]- tesrtlaoutbbxycar boayls— |6-I—m3thy$ e%boxlsmm 130) ;jJ =4.6Hz) ,
acet am of 0 e 4car oxyl ate an
§ %% deer’t %du{blox{/céﬁ tha%g 3?31”:) |onyl]am no- 2, 3-

dﬁ’hﬁna@;artHDmdeazo[l 2-b] pyrazol e in the sane nanner

as 30 I%Eéagehﬁt&o%s r@f@bﬁgaggoggd mﬂl'dral\!\ét?{PZQl

8 1.51 (3H 2()
Jbbpnrﬁ)ml@ é2(0ma) danS@fQHz)c ag igh Q5104> ‘l) was added

Jpagagbﬁhm ﬁiﬁ¥bﬂ@kklil QFGuﬁHék i%ﬁg%%?&inéz The

J‘“%‘sx‘?‘ll& W259§t(1ﬁ—¥e%l a%srfimfst)ﬁm?)erast‘ﬁse (ﬁ‘P—F 48 hours.
JENS. i:éla):t15:11251:1(x1:li1hred was5a e}, toi i%e (GZ‘LBO ?kg) The
J= 0 P ti te u

Gy el Ryt dqtdn &)y 11 2080 ShLRlar bl & Lhb7 Baemy and
p@is@z@osﬁ@ﬁ_@@%o vd e b&ﬁnylt):et—ﬁyB]—cheraiMethe

L] & £0ROYOE RS LU AL NEds 5T g 55 'ds%mtg (tert-

1-met hyl pyrazol'e "sul furic acid”salt
bt BRE ERBDRyHaki hod p® dpt AP d)Zyl],sudc,l rd m dGe4i A0t HEH, m),

sang2 (1H, s), 7.97 (1lH, br)

Preparation 9

A suspension of 7-nitro-2,3-dihydro-1H-
imidazo[l,2-blpyrazole (97 g) in a mixed solvent of
sulfuric acid (34 ml) and water (2000 ml) was treated
with 10% palladium on carbon (10 g) under a hydrogen
atmosphere at room temperature for 4 days. After the
catalyst was filtered off, the filtrate was concentrated
in vacuo. The residue was triturated with methanol and
dried in vacuo to give 7-amino-2,3-dihydro-1H-
imidazo[l,2~-blpyrazole sulfuric acid salt (90.2 g) as a
solid.

'H-NMR (DMSO-dg) & 3.87-3.90 (2H, m), 4.07-4.10 (2H, m),
7.28 (1lH, s)
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5 manner as in Preparation 10. 1H NVR(DVSO-d6) S 1.38
(9H, s) , 2.35 (2H, t, J=7.1Hz) 3.18 (2H, q,

wa200440898)4 3.50 (3H, s), 4.90 (2H, s), 6.83 (HEH/IN2003/013684
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J=7.1Hz), 7.14 (1H, s), 9.06 (1H, s) AP-MS: nf z=283

10 Preparation 12 tert-Butyl

{ﬁréﬁaﬁaﬁ;mﬂn— ao(t ri tyI am no) 1H

pyr azol Ica 19) car bagate .. The title
compount’ EﬁP% ﬁ%‘ %"éi”? b E aihYadd e
[ﬁaiaaam[ﬁozl hﬁ&:tyu;AZdl-b pyuaiulrldl:— wcaai beanbly| Y2t BYI p) and

1
fﬁ%ﬁﬁg SR e e R e I T S s v
2(72 p3MH wap glded (PH[ (tgast szaoxz@%t?qua@}no)—
%J?gpl&lig'lotx’y_/]*]sn7cc;ﬂﬁmlae1'(§ 45(10H Phe &iddtdddl wad
anpl e Z) (5-Amno-1 2, .
45t hia8Pasd g?%ﬂ)te@pefiture for 4 hours.’' The reaction
caiRoexyel wikt e i xyi dhnepacehadddqiedds agbdudh- (3

a}FWﬂJéBF’S& SRERTE)ES- ?@%W)?FOP pIPSL %] PRI RYT Ca2RESKe W2 S
ndrdedaplbexy lsathey diheu § i mhgnesrrpmuwdﬂvml:@bt i hedredomnd
TG EIRLS e i YRRk Dot ARG S, ST BT AEST B
| column chromatography on 51llca gel elutlng w1th 5%

Bn¥thaiofl ctlﬁrctrcbﬂgﬁ%yJEérQQey 7l-met hpd et hoxyi m no)
acet am do] - 3- chl or onet hyl - 3- ce@T]em4 car boﬁgl at %ﬁl_

t REEoB¥EFI PeAY A He hpF 0B pR¥ il WA K « AFEHYY 928
yizﬁ@abamyl ]2end113@3}£aaicbaaat(e lzngt)h@asanscsmmer as in

Ch @R Bets DGOk Y0k b T i e Bl

(2H36E3. Aﬂe (Pt m)s. 75. 9(53H-I2Hs) t,4J9@a2w25 24 .18H(2H, t,

s Jpi0ieh % Al TR S, B oA o, b
Fm_éﬂ_én

13 To a sol uti on of

1, 3- blszE Eu OX¥CHPAWL) - 2-4-thiadiazol- %%

(trifluoraonet sul fonyl ) guahi di ne g
zeeﬁbewgﬁr"ﬁ@hx@@%@}ﬁ%w& a&iectrﬁg‘blr%t%\al[lg
n&mlmpeo@ddﬂﬁnm&omamndihydmm H-azel @asol fLunzl—c

dy%%&kﬁ&%ﬁ]i&%@gg grégtgélaw éboxylg¥g at 4G,

The title compound was obtained from benzhydryl
7B-1(2) -2- (5-tert-butoxycarbonylamino-1,2,4-thiadiazol-
3-yl)-2—-(l-tert-butoxycarbonyl-l-methylethoxyimino) -
acetamido]-3-chloromethyl—-3—-cephem-4~carboxylate and 7-
[3—- (tert-butoxycarbonylamino)propionyl]lamino-2,3-
dihydro—-1H-imidazo[l,2-b]lpyrazole in the same manner as
in Example 1 as an amorphous solid.

'H-NMR (D,0) & 1.51 (3H, s), 1.52 (3H, s), 2.83 (2H, t,

J=6.4Hz), 3.26 (1lH, d, J=17.9Hz), 3.53 (1H, d, J=17.9Hz),

3.31 (2H, t, J=6.4Hz), 4.15 (2H, t, J=8.7Hz), 4.33 (1lH,
q, J=8.7Hz), 4.42 (1H, g, J=8.7Hz), 4.95 (1H, d,
J=15.1Hz), 5.03 (1H, d, J=15.1Hz), 5.25 (1lH, d, J=5.0Hz),

' 5.84 (1H, d, J=5.0Hz), 8.06 (lH, s)

Preparation 11

tert-Butyl [2-~(5-amino-l1-methyl-1H-pyrazol-4-
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stirred at roomtenperature overnight. The reaction 5
m xture was poured into a mxture of ethyl acetate and

wowri0e0398The aqueous | ayer was separated, and tPET/JP2003/013684

10

15

20

25

30

35

organic |ayer was washed with brine, dried over
anhydrous magnesium sulfate and filtered. The
fyﬂbéab%nmﬁ)@mgefp&aabaﬁhah@ vacuo. The concentrate

12 Poukgd TG0 AEELom LLLeppand e L2 Bl ninc-

Vaemethghyyﬂaible sulfuric acid salt and N-[3-(tert-

0,90, LS LR T Bl e same
sylanner@S(gtHl RyepaBab20n3l0. 15 s), 5.14 (2H s),
7114%1&1%&(2534%))%% y 14 §1'§'8 5()9H41]s)5 (AH5 $HHESKH M3=7 11z),

aration
43738 4

HRj ¢ e?r‘? btE&kycar BInyidFguath di hof 01 (28, s) ., 6.83
et Ryl ‘t5 (JH'Z 1A np) pyr dzel,e shhe 4jdé e(crppeynd was

oht aj ned am no- 4-
[ !P—g@ l“é/% ?ré% but oxycar bonyl ) guani di no] - 1-
rrEtcbplapwtazm €lin the sanme nmanner as in Preparation 6.

(5 osoero-Ba 1 b Sl B haging Ealh,
8P8Eag - 4‘301C3131b@n@ﬂ=l,1 eshyRgIcavbhand 5e597( MkH)

EanﬂeTée7E§t1k @Q%Pé%n&5wég‘89télné% from tert-butyl
4-t hi adi azol -

S APD AR Ty TR W Ty Raged 4oy L €2 FRamAyAd Shy 1] -
guagbdmlraa:{eZ J[I‘Et'ihyé §apyr ma@hlecr)mrm ?r@pﬁga?mén 6.

calr DoOx al e oun wa Lne ro

A N A T PR L M T A LUJE P
42t Riladizazols)3, y3 ) 04 24281 ter =35 1Hz) , 5 57 (1H s), 6.72
Bysgysar bany il ety e gy no)aeet gmodolnd, o)

orret Hyl™- 3 m 4- car boxyl at €
AEgpmpdre [ s(tert-

bUtOXyC?E??Q |L@W¥§Jﬂﬂ¥ﬂ J1 et hykp3adiazol-3 4 %x)

(trltyla pyrazoelnth same rmnnr as |

1C2X§OWSFothE B98I 4R PETATPRE0 HIAPiEEYdo] —3 - [3- am? (3-
1 EmANMBERMPA Hm Hdd) 53-heldhyd)1- ﬁ&ﬁﬁi@hﬂo$m5%h®2H3—cephem—
A%g, %218qé%i 3.75 (3H, s), 5.00 and 5.18 (2H, ABq,
JE15RFPoxY-ete
The title compound was obtained from benzhydryl
7p—[(2)-2- (5-tert-butoxycarbonylamino-1,2,4-thiadiazol-
3-yl)-2-(l-tert-butoxycarbonyl-l-methylethoxyimino) -

ré
-4

acetamido]—-3-chloromethyl-3-cephem—-4-carboxylate and
tert-butyl {2-([l-methyl-5~(tritylamino)-1H-pyrazol-4-
yvlcarbamoyl]ethyl}carbamate in the same manner as in
Example 1. t

'"H-NMR (D,0) & 1.53 (6H, s), 2.89 (2H, t, J=6.5Hz), 3.20
and 3.47 (2H, ABg, J=18Hz), 3.34 (2H, t, J=6.5Hz), 3.75
(3H, s), 4.99 and 5.21 (2H, ABqg, J=16Hz), 5.25 (1H, d,
J=4.8Hz), 5.85 (1H, d, J=4.8Hz), 8.02 (1H, s)

ESI-MS: m/z=674 (M+Na)

Preparation 13

To a solution of 1,3-bis(tert-butoxycarbonyl)-2-
(trifluoromethylsulfonyl)guanidine (22.3 g) in
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5.27 (1H, d, J=4.9Hz), 5.85 (1H,. d, J=4.9Hz), 8.05
(1H, s) 5 Preparation 15 To a suspensi on of

W@ 2@4/d3®m no- | - met hyl pyrazole sulfuric acid seCT/JE2808013684
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g) in tetrahydrofuran (3.05 L) was added tert-butyl
2-[(2,5-dioxo-I-pyrrolidinyl)oxy]- 2-oxoethyl carbamate
(4o ronerhane- ¢0ODI mY.) Teideadfedi At Grelisas rasded

di | et hyl am 556 m.) . dropwi at a
R A O A I B T A 4 Rat T8 Padt

r domettdgplermat ne e (88elnmdht .atfol Whe aesuthe ngixsakat wars
m%&%x%%@rf@&naegmﬁgﬁ@féj &%ﬁ?yﬁ]hﬁ‘?d' #HL reaction
hydr ogen car bonate sofution, and the mxture was 5
eRLPEARR Wit ® PRER§F addratte MixPIxg. ofhethydedpetate and
| a@fer WagheXtdArd &igs W & Peetihahydif th 8dd et Bl the organic
acetate=1/1 (3.0 ng_tx}‘nB e.., The organic | ayer was

QPR TOVES RS e GiddiTm St £t BYCF! PROYEF o

coreenrdisiairedsul favacuad FHd Hersddlue s filtualkedas
with dii.sopropyl. 20_ether .0 L) and dried in vacuo
E?l%efg %? &'I?ie CJH

concentr vacuo. centrate was poured into
to give te ut 1 Vas P

[ @5edrumic-t L et hyhd1Bhpy razol L ing )preabpi2ate was

0] t 2o ) IR ) .. 3440, , 1670, -
TEST s MR EL L O A T B S e 0

" AR (“DVES. o) ~B1 3 (B8 rtoRu txy cariagny 3hguepidigiagl-1-
(Adthd1pybs S1E) (14.82 3H brs), 6.97 (1H t,

JF5.9Hz) . 7.15 (1H, %) 9.09 (1H, brs) Preparation 16
ToHaNYBI(BMSON ds?  Pert SHut4AH 2-3 ) 6- ArPRo-PHretyd 3372 (3H,
1) pyrsazal - 2y} ) syri nB] 12- axoet )l cag basateH(3@7F ,g)11 6 (1H,
N_N-di net hyl formam de (1.5 L) was added

tF‘i)phenyI methyl chloride (334 g) . To the m xture was

a88edMIr it 253 2P MeH{ 318 nl) dropwi se. The mixture

Wa$ e sild €6, af 4 room tenperature for 1 hour. The
' Txture was dissolved in ethyl acetate.

;
The sol tilen - Wad vabtheut shutesyicpapny t ovar édine@osl -

afleedys - (1 €1t pChdisel phirakomater and brine. The
extract was dri,ed over anhydrous nmpgne I:#m sulfat e,
filtered Gnd 4t INSTRAIBIERE Jl%f(fg $ABeazamino—4-

caacernt r-atied( tewr vabubox ke resiiegwasift hbgrated wth
methylpyrazole in the same manner as in Preparation 6.
'H-NMR (DMSO-dg) & 1.37 (9H, s), 1.50 (9H, s), 2.85 (3H,
s), 5.88 (1H, s), 7.17 (1H, s), 7.21 (l5H, m), 8.85 (1H,
s), 11.2 (1H, s)
ESI-MS: m/z=597 (M+H)
Example 5
7B~[(Z2)-2-(5-Amino-1,2,4-thiadiazol-3-yl)-2—-(1-
carboxy-l-methylethoxyimino)acetamido]-3-(3-amino-4-
guanidino-2-methyl-l-pyrazolio)methyl-3-cephem—4-
carboxylate
The title compound was obtained from benzhydryl
7B-[(2)~2-(5-amino-1,2,4-thiadiazol-3-yl)-2-(l-tert-
butoxycarbonyl-l-methylethoxyimino)acetamido]-3-
iodomethyl-3-cephem—4-carboxylate and 4-[2’,3'-bis(tert-
butoxycarbonyl) guanidino]-1-methyl-5-

(tritylamino)pyrazole in the same manner as in Example 1.
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acetonitrile (1.5 L) and dried in vacuo to give tert-
butyl 2-{[1-nmethyl-5-(tritylam no)-1H pyrazol -4-

W@ kjoansasod - 2- oxoet hyl carbamate (468 g). 5 | R( KBr)/JR8@3)13684
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3280, 1724, 1683, 1599, 1234, 939, 704 cm:L
' H NVR(DVBO- d6) S 1. 38 (9H s) , 2.73 (3H, s) , 3.38

%Nnﬁ‘R(Dﬂsé gte) s B. §§ (58, %), (2H, ABq,

Y 6 s (Al
ig Ked, s Jﬁﬁ‘zﬁgm‘s ?ﬁmbﬁb) “@ﬁgﬁﬁli' (3231;(0 81331 L

SS)lPJVI qaHQf dhermzhy dyt) 7(8-8F ((ZH,- &, (b=4nYhp), 8.05 (1H,
f, 4-t hi adi azol -3-yl)-2-(1-tert- but oxycar bonyl -1 -

e hyl et hoxyi m no) acet ami do] - 3- chl or onet hyl - 3- cephem 4

1Breppesiloat € 5 489 g) in N, N-di net hyl formam de (1.4

L) was T@dgegu§?@h%mdﬂxgﬁe4géDalthﬂ@jfﬂméﬁﬂfibyﬁaééle

room tenperatu hour tert-
2splfugdchpcisl salt (305 g) in tetrahydrofuran (3.05 L)

(%55t xaa@dmt)erldimywz ob=4+yl, baW@l'&&G—zr-%@ﬁiBYha@hQ@%xy] -

added he m xt Stirri
c%n??‘ﬁﬁg&%)&tcasr;@“fab)?e Zilgﬁ%ugé rr TR t??]‘@frgﬁ‘gt urﬁo the
Wa s x patee 6 alshtael dreed edlaﬁdpempwa@ttexj/mmmet hy b6 ml)
etate. The organic | e essw
CERDHGEE: 2L FOoeSReEBE LB arh et T alE Sa gl TRe was
bstheredd am%omu@@n@esauumm toma‘nnmfdacet’léa gthe resulting
Sgwhlt%n Wél%d @df&éd2§rﬁﬁgns§ﬂdurgasw£ﬁ@d £&§hE8L8d sodium

and evaporated i n vacuo, he resi due was, di ssolved in
ehHJroges: sreaiate) So%aHBloiﬂhe ad¢} oM ivatudropdSs e

aQQQQaEQéH|#%HH(KWﬁyEtQ@été%@ . Oﬁﬂe mTﬂ%F&&@éQUS layer
was coIIectedCioy filt

VARG IR TR SEpFbphF LERRUF AT MR 8D frEvasssl/ 2
Tha. obtai red =0l | d‘h(e?&ﬁ:@nmasldyexolw\aesd dmied over

th t
BB Sy ol 2% 0 15 S0 408 ISl ppcpacea
Lin vacuessi Fbky remfztcbre W@ P rtngtau:art@@}nw@ipeqlaw@propyl

fg£hér35<1h%s) gﬁ@ &fé‘é&' 9 WY & dag: PQUEED LB y1 2-

di |sopr opyl ether (30 L). The precipitate was

cbl(Peemd@ant “fGPTFI%YJaﬂ%nPY‘-FﬁéOé-b‘t‘]al&h]e)oa%b’PPJJI was
\/\@ﬁbgqh\yltdarggmae@@r opyh ghyher and dried in vacuo. The

CLH9g5R) o4y o4233%20%’7839%1P”£§f§00§é9%36%63 1074,
1014, 860, 791 cm™

'H-NMR (DMSO-dg) & 1.39 (9H, s), 3.44 (3H, s), 3.64 (2H, d,
J=5.9Hz), 4.91 (2H, brs), 6.97 (1H, t, J=5.9Hz), 7.15
(1H, s), 9.09 (1H, brs)

Preparation 16

To a solution of tert-butyl 2-[(5-amino-l-methyl-
lH-pyrazol-4-yl)amino]-2-oxoethylcarbamate (307 g) in
N,N-dimethylformamide (1.5 L) was added triphenylmethyl
chloride (334 g). To the mixture was added
triethylamine (318 ml) dropwise. The mixture was
stirred at room temperature for 1 hour. The reaction
mixture was dissolved in ethyl acetate. The solution
was washed successively with water, 10% aqueous citric
acid solution, water and brine. The extract was dried

over anhydrous magnesium sulfate, filtered and
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was di ssolved in water (3.5 L), and the pH of the
sol ution was adjusted to 7.0 with 28% aqueous anmoni a

waolwnssm The i nsol uble material was filteredP@f/iP20e3nd3684
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the pH of the filtrate was adjusted to 1 with 5
concentrated hydrochloric acid. The insoluble nmateri al
wasntehttezak Dffn agatto . Thehéi kbeabeanass triturated with

ch t hed HP- 20, t
AB5 e 2o ghalbl > thesBrubre e OHENTr Bredifs Tert-
aboty 1320 { Mmafdcmb—Samﬁrit@Ma&wﬁa)rfﬁiﬂcyda@Q®24m )

gl!;%ﬁlll%% ‘&t o%&é@hﬁ@&fﬂ%@%tt ”@,i;t ure was

e cru he crude
pFBdﬁEff)vva?s?:’fﬁJrr 17 %0, b§/7§ﬂepél5§t3 ,velmtil 123M,7989, 704
pggsphate buffer and acetonitrile), and the eluate
containing a deS|reg Eroduct was concentrated to
T

MR (PMSR~¢atud. 1TRE d8dberit)rat?- V\és(aﬁjru§t)ed3to38 (2H, d,
abelt swzl)l, Vg 198 comengrat edolydriachloyic=8c8HzaNnd7.11-7.35

ra ) HP- eluting with 20%
zﬁlggg p%%glh Fl ’Fh% \Aégi’co%centrat ed to
aESL“ut—MBSOmﬂz#ErfLZ/a&UMTHJéhd 2 0\/I sul furic acid (54.5

n}ﬂ;{ag\g%\ga% added to the concentrate. To the m xture

dropw se acetonitrile (880 m), and the
m xt ur eTwas sstliurtrien aif rvenrhedpydat/@ed @erhi thtamigo-

t heomaxtirig g Maso pdsleg ﬂcgtqm-ttréﬂt&ﬂ@@é)xgurbaﬁg}lthe
mxture was stlrred at roomte ture or

The bRy @ty Y5t B %%e*&?%fisll REPrRERRY~ Bycephem 4-
f thibakiydntavasdesl oy t bn RO%-aqurailsy BEetosani gkl 1aRd L) was

drlgdgunq§f1%§gﬁ$§gdipgfiﬁtﬁ ad'é%g%% stirring at room
yt?mze@:htaméaﬁg/r | 1 niedhyl, etteaxtyibnitio) azef ahtderh3lF-3-

t
e PO E T e PR L e
gX383] H() KBYE)S 1aﬁmed @oth%slaxt% B4 ring wag17

Agbﬁtlgiﬂie%ﬁgzﬁ oy ’15'015124 61'5[9111?)5 ‘%h%zr%@@l% %(&ture

537 p@HredAeqnt%%t%%z?ndge%r(aﬂ#e% "i5Eh oF gHpyl gograte.
(thHe dro3mil=48HE}, w8s0RabhEd Sucd=SH s Me 191 #£6B8wa ter,
(gb %@g%%#gifq&éﬁﬁ??ﬁ}ééﬁﬁf&t ‘ﬁfiutlon, brine and 10%
aqueous sodium trifluoroacetate solution, dried over
magnesium sulfate, filtered and evaporated in vacuo.

The residue was dissolved in ethyl acetate (3.5 L), and
the solution was dropwise added to diisopropyl ether (36
L). The precipitate was collected by filtration. The
filter cake was washed with diisopropyl ether and dried
in vacuo.

The obtained solid (700 g) was dissolved in
dichloromethane (1.4 L), and to the solution were added
anisole (700 ml) and trifluorocacetic acid (2.1 L)
successively. After stirring at room temperature for 4
hours, the reaction mixture was poured into diisopropyl
ether (30 L). The precipitate was collected by
filtration. The obtained solid was washed with

diisopropyl ether and dried in vacuo. The crude product
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WD 2004/ 039814 PCT/ JP2003/ 013684
3-yl)-2-(1-carboxy-I|-nethyl et hoxyi m no)acetam do] -3-{3

WO 2@ai08e8141- [ 3- (2- ami noet hyl ) ur ei do] - 2- net hyl - | PCT/JP2003/013684
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pyrazol i o} et hyl - 3- cephem 4- car boxylate (36 g) in
water was purified by preparative HPLC utilizing ODS
cahsrraisaonh;esd &l it watent aBnisNg.)g dasd relde ppRAVEt thas
concentrate t o, about .1.5 i.n v.acu Jhe concentrate .
N o B CE o S TN b U S A
hydiochbar.i c Tae d.rerwdlulche onategiaphedsorf Diaéoedrpff, and
0.6 L) t4 i % ropangl. The
:Flaa%\t ghvvgéf gglnéée%??%]t%e%gt %gfo aﬁout %6%&% 9i ﬁg\?gcuo, '

angnegpndFetad de@rechivrir) awdsl. added ingrel ey ppggrial
sphyt ken teaed Yophi dgZed. torgbveiateMld Wds acid salt
as_an anor phous powder (23.6 gg The powder was
dP§§@m@§@9irr@HAm£r01(l7lilﬁﬂPn§1 Pethanértiny mith At%er
addibbon Cof-rseashteyst alse (810atd5whil) comMiabhtresalit ed

in_th i.pitati f whit id he. m xt
D R g e et
water ag8igdno wase addedenvertd@) Fheutes;tune edhanol

R N L o

't onal “hour. 20 The _
preci pi Theecwislec Bt @l By s f PRridticeh bdaxtrer fpthve HPLC

eQBﬁnQwaﬁﬁﬂsﬂﬁKE@1ﬁggfgk)dﬂ@jéaéﬁﬂﬁﬂtfﬁgeﬁt)aﬁ@dthe
dried to giv

e, . .
7E3URER) PRI pY- 7, 9o iERCa BT CR- YR concentrated to
2abdutarbaxyid -vedéhy| etTigxyeohBehacettanmivio] -2d{@sastn@o

- 42P9UE2 Phimn Y HY 1 FRP EPBSF 25 (A= YR RE 81 6T Te P

2bh3omeflaepadorosd boxybi aiaa®l HB-€2 0gehustihbate tds 20%
SHUERBL3, oy | SR 5505, A 06 .
1pbRMR( B20) gl 1imiveewe, spnd 300 FwEfysie apid J5ALS ml)
(#Hs 23@e?) +O- Ofc 289n8eRBrbdld . ABY, theltriflre5wd8 added
(1H, d,, J=4.9Hz), 5,87 (1H_d, J=4.9 ) 7.91 &1H, S)
F o o AGod MR O BED Bovderci  Fhackigruze wes
apalysiesl (ay F@akventpeay tubef fovaotn DFhByStEdN the mixture
L\{gl@tsl lzflld%xe)d 3a50e21901|1£]£%3r.]§|et y(20%' (r)nl 2,86an&2tge5r§1§xt:1|i$:'e8 was
stirred at room temperature for 2 hours. The resulting
white crystals were collected by filtration, washed with
25% aqueous acetonitrile and dried under reduced
pressure to give 7B-[(Z)-2-(5-amino-1,2,4-thiadiazol-3-
y1l)-2-(l-carboxy-l-methylethoxyimino)acetamido]-3-[3-
amino-4- (aminoacetyl) amino—-2-methyl-1-pyrazolio]methyl-
3-cephem—-4-carboxylic acid hydrogen sulfate (72.5 g).
IR(KBr) 1778, 1700, 1653, 1525, 1149, 1111, 617 cm™
'H-NMR (D,0) & 1.61 (6H, s), 3.22 and 3.45 (2H, ABq,
J=17.8Hz), 3.73 (3H, s), 4.03 (2H, s), 5.05 and 5.27 (2H,
ABg, J=15.8Hz), 5.25 (1H, d, J=4.8Hz), 5.87 (1H, d,
J=4.8Hz), 8.09 (1H, s)

ESI-MS: m/z=638.2 (M+H")

Example 7

A solution of 7B-[(Z)-2-(5-amino-1,2,4~-thiadiazol-
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44 WO 2004/ 039814 PCT/JP2003/013684 16.1 618 18.9 520
20.4 748 21.5 667 5 22.4 1058 23.3 944 24.0 618

WQ2008/08B884 26.7 472 10 27.9 537 28.5 455 31.BCBHR003/013684
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X-ray: Cu/40 kV/30 mA Preparation 17 15
5- Ami no-1| -ethyl -4-nitrosopyrazole The title conpound
wWasy Dbt ai-rned dare by -arrmet hy 1 etthylxpyinaizod ea cat biedsamB — { 3—

nanner as .i.n Preparation 6 1.21

(SRLR-25150 (T SRR LERY D) - SHAROMERAP) - £ 1 20

8ppBat dMiodmethvilD- ZinceBhés—¢ tHados)y RO APCB6 MB) in water
1 i 1

WES Lt by HEBAALLI0e Bpnc utiliping 0DS, column.

tTheeeé@ﬁﬁ@umnwrebwu AedePAEMOb DaAGIR R -was concentrated

gwylabé?rﬁl . ?qm&m%é%%%n tgﬁﬁesaaﬁggart&%rteaaqa@ 28justed

reparation 4.

4tq02poHrt §H 1 J-"“’711§Hz‘§°n?el7?r€fﬁ g’ﬁy}_"i:'ré? }R/éorlc acid and

néKré%Z&Ub@ﬁbhéHaﬁ@f@iaﬂan®9Hﬁlzo (6 L) eluting with 20%
% e & %p Q qucarfon¥lan]no) ncentrate% to

p? P 8H)§I mpﬁ: T hyl he >t iIE Corpoun

walsoolbt 80fed If riom vl Sadi aghdo 214+ Mwaz@tedswﬂﬁumh was

a%éﬁﬁé? %gd%gggﬁﬁﬁgﬁfqg£Fﬁt§§n hgf #?gﬂﬁﬁ%égb&5t03§lve a
su,’gfgglezlac SR | éP-E) an3amgrPAQUIRoWeTr 123 - §Hg) -
3. 85 (’ﬁhe\]pzwa@@ wk 8B dLbvoasin Gafetb. B0 (nlﬂ ghd
7éthanol (57 ml). After addition of seed crystals (310
mg) , which resulted in the precipitation of white solid,
the mixture was stirred for 1 hour. A mixture of
ethanol (47 ml) and water (37 ml) was added over 30
minutes, and ethanol (33 ml) was added over 20 minutes.
Then the slurry was stirred for an additional 1.5 hour.
The precipitate was collected by filtration, washed with
ethanol/water (60 ml/20 ml) and ethanol (60 ml) and
dried to give 7B-[(2)-2-(5-amino-1,2,4-thiadiazol-3-yl)-
2—-(l-carboxy-l-methylethoxyimino)acetamido]-3-{3—-amino—
4—[3-(2-aminoethyl)ureido]-2-methyl-l1-pyrazolio}methyl-
3-cephem—-4-carboxylic acid hydrogen sulfate as crystals
(17.3 9g).

IR(KBr) 3353, 3183, 1778, 1652, 1558, 1403, 1321, 1143,
1118, 997, 619 cm™

'H-NMR (D,0) & 1.61 (6H, s), 3.10-3.55 (6H, m), 3.71 (3H,
s), 5.02 and 5.23 (2H, ABqg, J=16.7Hz), 5.25 (1H, 4,
J=4.9Hz), 5.87 (1H, d, J=4.9Hz), 7.91 (1H, s)

ESI-MS: m/z=667 (M+H")

X-ray powder diffraction analysis (by Rigaku X-ray
Diffraction system MultiFlex)

20 intensity
8.0 1286
12.7 586
13.8 423
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(1H, s), 9.05 (1H, brs) 45 WO 2004/039814
PCT/ JP2003/ 013684 APCl - M5: m z=298( MtH) + Prepar ati on

WQ@Q004439884 (t er t - But oxycar bonyl ani no) pr opi onyl ap@Ta#20d3/013684
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et hyl -5-tri phenyl nmet hyl am nopyrazole 5 The title

conmpound was obtai ned from 5-am no-4-[ 3-

(1 et i - but eayzar bonyl ami no) pr opi onyl am no] - 1-

e{EE/ pyra e in the same nanner as in Preparation 16.
= NVR ( dé) 5 0.88 (3H, t, J=7.2Hz) , 1.39 (9H,

3302402 (ZH& J=7.1Hz), 2.95-3.20 (4H, n), 5.59 (1H,

b?l?—l) 0-6.75 (1H, m, 7.10-7.35 (16H, nm, 8.04
) brs ESI - Ms: m 2=540 (MrH) +, 562 (M+Na) +

Exanpl e 81071?% [ (20 -2- (5-Amino-1, 2,

4>8hgadi azolg 3-yl) -2- (1-

car boxy-1 - net hyl et hoxyi m no) acet am do] - 3-[ 3-am no-4-(3

-2450 618

azrsn@pr opigurg/l am no) - 2- et hyl -1 - pyrazol i o] net hyl - 3-

c$g dfoxyl ate The title conpound was obt ai ned

benzhﬁ 7(3- [ (2 -2- (5-amno-1, 2,

427 hbadi az&ﬁ7-3 yl) -2- (1-tert-

byt oxycar hanyl - | - met hyl et hoxyi m no) acet am do] -3 20

i odonet hyl - 3- cephem 4- carboxyl ate and 4-[3-(tert-

b8t efycar BRI anmi no) pr opi onyl ami no] - 1- et hyl -

tngQ?nylc ham s@pyfazol e in the same manner as in

. JRCKBr) 3415, 1763, 1658, 1598, 1529, 1402,
151%@@%@1“—1% H NWVR (D20) 5 1.33 (3H, t, J=7.2Hz) ,
1.53 (65-ASino-2-8Eh((PH-Aitdeboblizhzod.el7 and 3 49

2H, A 17.7Hz 34
(2T DBV Bl e St 45 pbygd e Bl s 2ol 1 -
(éthydpyia&dﬁ@j;nStﬁé S@mH mapnbn1éﬂt®n Breﬁa¢§HlQﬂ 3.

30, P ster

Y ‘%ﬁg@ﬁ%bwéfh | 2r A graz oltrg J=7-1Hz), 3.93 (2H, q,
y\ITTZmﬂH@])-,ZJm&ﬂetWC&F

oRbairng .f LM br giag) no 1-ethyl pyrazol e sul furic

acid salt in the same manner as 35 in Preparation 15.
1PreRRRANS0IE) 5 1.21 (3H, t, J=7.2Hz) , 1.39 (9H,
S) 4 ,5-Diamino-l-ethylpyrazole sulfuric acid salt

The title compound was obtained from 5-amino-1-
ethyl-4-nitrosopyrazole in the same manner as in
Preparation 4. \

'H-NMR (D,0) & 1.36 (3H, t, J=7.3Hz), 4.10 (2H, q,
J=7.3Hz), 7.77 (1lH, s)
ESI-MS: m/z=127 (M+H) "

Preparation 19

5-Amino—-4-[3-(tert-butoxycarbonylamino) -
propionylamino]-l-ethylpyrazole

The title compound was obtained from 4,5-diamino-

l-ethylpyrazole sulfuric acid salt in the same manner as

in Preparation 15.
'H-NMR (DMSO-d¢) & 1.24 (3H, t, J=7.2Hz), 1.37 (9H, s),

2.35 (28, t, J=7.1Hz), 3.18 (2H, dt, Jg=7.1, 7.1Hz), 3.85

(q, J=7.2Hz), 4.88 (2H, brs), 6.75-6.90 (l1H, m), 7.17
(1, s), 9.05 (1lH, brs)

45

nded, Fre t§11@ 2BAPBuAd wddl, brs)



3.64 (
(2H,

2H, d, J=6
brs), 6.90-

OHz), 3.86 (2H, d,

7.00 (1H,

J=7.2Hz), 4.
m, 7.17 (1H s),

88

9.06 (1H,

Whe@)/ 038140 2004/ 039814 PCT/ JP2003/ 013684 ESI PGMBIP2003/013684
306 (M+Na) + Preparation 22
ethyl -5-(trityl am no)-1H pyrazol -

5 The title conpound
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m z=28

tert-Butyl 2-{[1-

4 (MrH) +,

4AaytT amisnolr/2=oeii car bamat e
obtained fromtert-butyl 2

[ FESBAEAGILT 2,
[

| - 1H pyrazol -

4-yl)am noj - 2-

oxoet hy4 € a8 bdtat e —Ba tichey caneomphani nas prodErepatatino] —1-

end £ B0 ) 5 o b

brs),

(éEErQL§%to%?cé%%oﬂgfaégﬁé

C%{meﬁmggtayj e$ hexygnin

(37h90

benzby

Bt xia b

Am'no-1

?%glx ?‘T’ﬁeﬁ??ﬁ II'ngc

dryls (mar [m)Z)7 - 26— 53&ni (AGH], ;m)2, ,8.04

AL apot

car

%E %&Ie%ﬂ%§f¥n1n

pELpc

J72Hz)

1.38 (9H,

d), 5.59 (1H,
Bhg0tbtds coMpaynd MaY- <7bﬂ§l(1$61Hfrr@m B-@sino—4-[3-
1 BB - Exanpl e 9

hi"adi azol - 3 y
(gthxgpyrazole in the same manner as in Preparation 16.

net hyl
obt rnéd

2)acetan1do] 3

1) -2-

@a%ﬂwﬂﬁﬁné-3ﬁMUW?%,sL

S s | PP prs)

(1H, brs)

|Eaam9ﬂhyﬁ 3 cephen}4 carboxyl ate and tert-butyl

2-{[ 1-
oxoet h

h trict l; I
yf a!éaga%eqFnihﬁﬁhpq%géggﬁ%é?égéaﬁﬁﬂin

%{‘Plzzu—

| ReR PfysrAzrmetiﬂzelletwsslmiezéaclemlcﬂbe ThYTapgno—4-(3-

ﬁhhﬁggfgghdijﬂéﬁﬁﬂ@fL2Letﬂy1—ZH§&réhéﬁhéﬁhbtﬁpl 3-

34 EW%G%{'Z

Qﬁh?

3.17 and
4.28 (2H, q, J

7. 2Hz)

"3.49 (2H, ABq,

5. 06

and 5. IYhéZthtlAB@pmbéMhdHta$ &b2Zihkl, ﬁtoﬂhﬂbﬁ%ﬁ?dryl

57 5[&

1=4, 8Hz
%ﬁ 2rds ?mlﬁi%( e

t: bﬁP%%§&gf%ony Y JPPasatlon 23

ghahpam@]rbpmtlhyll Tye byl e tTra viimino Jcvrpowmnidads 3 -
stdel i eEbvboxylate and 4-[3- (tert-

OPBébH%Q ﬂﬂ§45

but oxy

alﬁatoggcar@owalrﬁwvl%%ﬁwawéfavél% T ¥ e

car oony

(trifluorone hyIsquonyI%guanldlne

vYicPrd salt

| fripBenylmethylaminopyrazole in the same manner as in

Examp
IR(KB

le 1.
r) 3415, 1

'H-NMR (D,0) & 1.

(2H, t, J=6.5Hz),
(2H, t, J=

3.34
5.16

(2H, ABq,

763, 1658,

33 (3H, t, g=7.2Hz), 1.
3.17 and 3.49

6.5Hz), 4.
J=15.4H=z) ,

(18, d, J=4.8Hz), 8.03 (1

Prepa

ration 21

l-ethylpyrazole sulfuric acid salt in the same manner as

1598, 1529, 1402, 1361 cm™
53 (6H, s), 2.89

(2H, ABg, J=17.7Hz),
28 (2H, g, J=7.2Hz), 5.05 and

5.26
H, s)

(l1H, d, J=4.8Hz), 5.85

tert-Butyl 2~[ (5-amino-l-ethyl-1H-pyrazol-4-

yl)amino]-2-oxoethylcarbamate

The title compound was obtained from 4,5-diamino-

in Preparation 15.

'H-NMR (DMSO-dg)

3.64
brs),

(2H, d, J=

6.90-7.00

6 1.21 (3H, t, J=7.2Hz), 1.39
86 (2H, d, J=7.2Hz), 4.88 (2H,

6.0Hz), 3.
(1H, m),

7.17

46

(1H,

s),

9.06

(9H, s8),

(1H, brs)



same manner as in Preparation 13. 1H NVR(DMSO d6) S
1.22 (3H, t, J=7.1Hz), 1.37 (9H, s), 1.50 (9H, s),

WR2@3/08BH d, J=7.1Hz), 5.12 (2H, brs), 47 WPCT/JP2003/013684
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2004/ 039814 PCT/JP2003/013684 7.14 (1H, s), 9.16 (1H,
brs), 11.51 (1H, brs) ESI-Ms: m z=369( M+H) +
Pegpamat:i ey 2484 (M+H) *, 306 (M+Na)*
4-121,3' -Bi s(tert-butoxycarbonyl)guanidino]-1 5
eﬁkﬁwhe% | met hyl am nopyrazol e The title
ConpounﬂeumsBmﬂDdiﬁbd{flﬁﬁtﬁyéﬁﬁﬁdt¢1tylamlno)—lH—pyrazol—

312l teré 5’%8?&){% 25809yl).guani di no] - 1-

h% A5 s

razo e manner as in Preparation 16.
1H— NI\/R('DWSOth)leG P8Ry, was gbraimed fromgtegH-byryl 2-
[%@ lanﬁ%c(—ngréQh%ﬁ 8h- i%'i'az@ls—M é?l)]-Qmanﬁ) —16H m,
§°§i: ﬁbar@%@%l\ﬁlﬂla he Bedifp " 1B= Y (39 ELn( f)repfratlon
(26AmM no-1 , 2, 4-thiadiazol-3-yl) -2 (1- 15
car bOXﬁ| - et hyl et tgoxyl nm nQ) acet am d 533 am o- -

et HytH (BM§IQ| Gisho p)grsaz fLo]trr'et“ﬁy %HE ph& (9H, s),
car b@xy(l&’ﬂ,e thkTLEHe)condund(zmas @bt abngd f(lém brs),

gl ‘azol j%i 2)7(2L (74%"1{}105?} 'mf,”8.03 (1H, brs)

14 2_
bEiﬁéchSar Wr%ﬁ5¥6 Mt RYT et BeRYMiNRd)Y acet ani do] - 3-
| pdapetiyly 3- cephem 4- car boxyl ate and

4=127, 3 =i
but oxyc&Bbér‘%l’)‘@Ja(rﬁ‘e”}mﬂd}Qile?h?l‘f—B—ladlaZOl 3-yl)-2-(1-
t ehpheryl-Tetrhyd oyl aoRYk1alied)m ddeanads] ABANGragS rid-4 -

L b AR S SR
6Hpa3?)oo><3/12£6te and 3. 61 (2H, ABq, J=17.8Hz), 4.29 (2H,

71 )y A 42 BB
BEBEidﬁ‘pl—@ -1 -Tonensud p2ndi-eh iefd iverrhydtryl) ~2- (1-tert-

79UE6 AR DP=meth lethoxylmlno)acetamldo] -3-
2,4-thi adi azol - 3-yl) - % (1-tert-but oxycar bonyl -

@PH?F&%|%W%%@?%WP&6FO3‘XW%§I §‘—”Ee5??°ﬂé?ml42 tri-
cathgrylsat @ £ S0P ghiho) NiN-—gyreidyl foryanbdencd 2-1)
Vngc’coethylcarbamate in the same manner as in Example 1.
IR(KBr) 3444, 1761, 1635, 1626, 1446, 1406 cm™

'H-NMR (D,0) & 1.33 (3H, t, J=7.2Hz), 1.53 (6H, s), 2.89
(2H, t, J=6.5Hz), 3.17 and 3.49 (2H, ABqg, J=17.7Hz),
4.00 (2H, s), 4.28 (2H, g, J=7.2Hz), 5.06 and 5.17 (2H,
ABg, J=15.4Hz), 5.27 (1H, d, J=4.8Hz), 5.85 (1H, d,
J=4.8Hz), 8.07 (lH, s)

Preparation 23

5-Amino-4-[2',3'-bis (tert-butoxycarbonyl) -

guanidino]-l-ethylpyrazole

The title compound was obtained from 1,3-bis(tert-
butoxycarbonyl) -2~ (trifluoromethylsulfonyl)guanidine and
4 ,5-diamino-l-ethylpyrazole sulfuric acid salt in the
same manner as in Preparation 13.

'H-NMR (DMSO-dg) & 1.22 (3H, t, J=7.1Hz), 1.37 (9H, s),
1.50 (9H, s), 3.88 (2H, d, J=7.1Hz), 5.12 (2H, brs),
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35 added
4-12',3" -bis(tert-butoxycarbonyl ) guani di nojJ - 1-

woreaohpsoss+ t ri phenyl met hyl am nopyrazol e (419 Q)PENIPAIBA13684
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m xture was stirred at roomtenperature for 16 hours.
The reaction m xture was added to a m xture of ethyl
48 YO 2$ﬁ4/QQQSIA.fKHkﬂHZOB&@OlSﬁ&ﬁEiacﬁlntebaed o

r e or er was washed wt wat er, brine
2ﬁ%§1%§faﬁugﬁggﬂ%@%+€ trifluoroacetate solution and
t heapdmriagd cov ¥4 magnesi um sul fate. The magnesi um
sul fate T Rliter: _ bl at . B 1
eva ora?2@§tébs.§1§§“%%%%rg€ga%§ggggfé sdﬁ%. iH@lno] !
c@hgyﬁrﬁattéci\mgerpsom%‘ahyﬂaﬁ@i@iqpydfmw ether (33 L),
and t heprgsult-iRg JYnfsd hd ali 85 VW8S tEaINeRC tabY5 - amino—4-
filtration and dried in vacuo. To a solution of the
r é401 Bi' g ol teF TP weP Ky FEReo™Yd G AR T ¢RRe 4560 )
wetayagged alisole £5280sah)y arthndy idd ubnoReebheatdioth 16.

(1500 M) . The resulting_solution s stirr at
IR BUERrarL Bob - 15ndars dd POt o2 Fnto 38 T9H, s,
diLi 48pr(Gplyls)et Her85 TheHy ebulst i ng prieci p3® at @6dasm) , 8.80

c ec by f4 ltxatign dried in vacuo. The crude
1ghgf0 %%9WM%}tﬁés&}gédB?%)mater 3.5 L), and the pH

oFESIr M8 :sal/ a6l (BasHhdj ue33dMtBaY. 0 with 28% aqueous
afuBRba esalouti on. The insoluble material was filtered
of f, and _the ﬁklof the filtrate was adjusted to 1 with
concent 7 Br édZhydrdonZaritoati 4, 4 ThB; At S et briall -
20awns xhi-1t-efeeth wiéthagaininbha ddddnibd€] Was [3-amino-2-

CA680s S ipahore  TheYEraked e Gk ent raphaTTd

abauboxylatd n vacuo. To the concentrate was added

- 2.0 S‘fhgu@é%l{%g'c&n(ﬁoﬁgh&n Qiasaggttaquda(tzgt X.EJJ,#]IIS %‘?ﬁégydryl

| yophilized e the crude pro
pVBd@dZ)w@;(ﬁnﬂMim@ﬂlwﬁtﬁ—ﬁhé@ﬁiﬁZri3F&LDuﬁ%“ﬂzﬁ@gt—
PR re@ e ddity 171 In8bRGRBaHLR Ruifl 8o phde 86RE 8BIT LB €)
.. The eluate containing a desired roQgc% ﬁ%$ s

c bREEREIROET Y ST 6 CRIPRAAARS R Aohcentr abds (tert-
WBE tastyidsirerb iyl adpoah i plind 13Q W HHy cofeent r at ed

hydr.ochl or.i c .acid and chronatogr.a d on D aion(r .

5 SR Ay {9 0P R do0e S b dharorne Falhs. g% 1
wesaopdeerit.rated to about 1.5 L in vacuo. To the
CORGRBLN AL RS PRlded 2eOM Syl i c agsd {§85Mh

'H-NMR (D,0) & 1.35 (3H, t, J=7.3Hz), 1.53 (6H, s), 3.26
and 3.61 (2H, ABqg, J=17.8Hz), 4.29 (2H, g, J=7.3Hz),

5.06 and 5.17 (2H, ABg, J=15.7Hz), 5.29 (l1H, d, J=4.8Hz),
5.85 (l1H, d, J=4.8Hz), 8.06 (1H, s)

Example 11

To a suspension of benzhydryl 7B-[(Z)-2-(5-amino-
1,2,4-thiadiazol-3~-yl)-2-(l-tert-butoxycarbonyl-1-
methylethoxyimine)acetamido]-3-iodomethyl-3-cephem—-4-
carboxylate (500 g) in N,N-dimethylformamide (2.5 L) was
added 4-[2',3'-bis(tert-butoxycarbonyl)guanidino]-1-
methyl-5-triphenylmethylaminopyrazole (419 g) and the
mixture was stirred at room temperature for 16 hours.

The reaction mixture was added to a mixture of ethyl
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and the m xture was |yophilized to give 7(3-[(2)-2-(5
35 am no-1, 2, 4-t hi adi azol - 3-yl)-2-(1-carboxy-I -

woredohpssthoxyi m no) acet am do] - 3- ( 3- ami no- 4- guaPC™IrR0032013684
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nmet hyl - | - pyrazol i o) met hyl - 3- cephem 4- car boxyl i ¢ aci d
hydrogen sulfate (48.5 g). 49 WO 2004/ 039814
Fﬁﬁéﬂgzgoab@ﬂﬁﬁﬁkrlF%ﬂﬁﬂ)oﬁgiﬁlcliéﬁerlﬁﬁh WHied with

1402, 1112 D20 6

3788 oH IA%‘& anjil%?ue u?4s 91% (’“Hcrjs%ﬁ‘?%b%%?%g‘%
(26lLuABgn ajm&hmz)?drsemo(zw ragnhs;?iméulﬁags ( 1Fhe
Fragaead il s e g eiTersls M ganong itEEate was
hgdepryetied )tm/ri'aszllégsunﬂam EesEiar s NEeFIULeg) Tlﬁe

1QOHEEH¥M@%%‘HHé”ﬂ&@&é&olﬁkb \Warie N ether (33 1),
et hyl di i sopropyl am ne and

bBPBxFE&r Ewlatm%m%ﬁﬁew%%y]@fc&[%}(ﬁ%eflzbg 9)
Uﬁﬂ@tra@o@p]@!nmgirhf@d i hevaicxiour e was stirred at room
tenperature fo ours. JTo the reaction m.xture

15 addgtlob?l 58&(&‘(‘}0& )O%n%h%afﬁ?gigéngqﬁéjo@usé sortljlr\é%['ﬁylene

hydi ogérec ariid@tatel sovereondd20 mnisae (Hheo nmnkd upad

m@%lf%ﬁ% %%t%%\%t%kﬁhnuﬁgﬁbe QB et%ﬂ z?égﬁﬁfﬁﬁgdsolutlon
he organic Iayer was dried

oves éﬁhyfdmls-ﬂtsdﬁ@w §ampaﬁfétqu ti@ledt adpeurs and poured

CQH%S”H&%%%ﬂbeJZOeﬂHEHO The resudwe N Addipiased was
wth diethyl ether to

5caﬂnlﬁst@ Y t%rlctlb%ttagg}caps‘oﬁ&ﬂlﬁﬂ o) pYopr8ny| e crude
Froautt( 2y L ixyel hiyl) pyr azdlex (3 65 ), aand sbhki pH of

O d6 H
th‘L ﬁ?)ﬁ%% oa%%ﬁ?’t%)% %)72 %, “ls’sé? 2»2—# nit’qu§°é‘6'
(atftnomaZ&qlL:cﬁ:ﬂiz) méslléabllubrls) mateg2d g Hyas filtered

(58 Sopky S 5 taplsaytie B ddfheehy 400 sk

4cpnpg@uxgﬂeq;QUQroghleglc acid The 1nsoluble materlal

CaRRORY 1 h-dTRINYd £f hoaysamhno) 2Ret @mletcﬂa—t% [w?a@m no-4-(3
- 30 am nopr opi onam do) - 2- aI%‘/dr oxyet h

pyhaemRitegrIgd o8 elahéﬁfpa:@; Box{i a%e¥l?ﬁe with £0%
cegpewnd WwHrdbansed frioe beaakydripls concentrated to

about 3.0 L in vacuo. To the concentrate was added 2.0M
sulfuric acid (150 ml), and the mixture was lyophilized
to give the crude product. The crude product was
purified with preparative HPLC utilizing ODS column (pH
7.0 phosphate buffer and acetonitrile). The eluate
containing a desired product was concentrated to about 6
L in vacuo. The concentrate was adjusted to about pH 1
with concentrated hydrochloric acid and chromatographed
on Diaion® HP-20 eluting with 20% aqueous 2-propanol.
The eluate was concentrated to about 1.5 L in vacuo. To
the concentrate was added 2.0M sulfuric acid (60 ml),
and the mixture was lyophilized to give 7B-[(Z)-2-(5-
amino-1,2,4-thiadiazol-3-yl)-2-(l-carboxy-1-
methylethoxyimino) acetamido]-3-(3~amino-4—-guanidino-2-
methyl-l-pyrazolio)methyl-3—-cephem—-4-carboxylic acid
hydrogen sulfate (48.5 g).
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7(3-[(2)-2-(5-tert-butoxycarbonyl am no-1, 2, 4-t hi adi azo
|- 3-yl)-2-(1-tert-butoxycarbonyl-I-nethyl et hoxyi m no)

W@ 200808483411 do] - 3- chl or onet hyl - 3- cephem 4- car borg/T/#2003/013684

and 5- am no- 4- [3 (tert-butoxycarbonyl am no) propi onyl ]

am no- | 2- hydr eth yrazole in the sane nmanner
a’éRl(ﬁBrExg Gg f@%r%vpﬁééé 'sGI40R . Bolcem

Jdb F%PT:( Jé:’l?O §ﬁ01§§84 Djﬁ% (é R
8 (24, of
3}1137& Z)é NN é’f% Sé 35- ééHanfi J?'% fzﬁ%) %qg)s

('.‘2=|=l15t’,7H:19:4 8H2)7, @B 4 1Hr=dt su3¥16.5HR (BHPH), J=4.8Hz) ,

@7 14 dt,) J=16.5, 4.8Hz), 5.06 (1H d, 5
1125 8211 (1H, d, J=15.1Hz), 5.25 (1H, d,

JESIﬂﬂZ) m/5=$:23(]2—[M4di )JJ=5.0Hz), 8.05 (1H, s)

R 2 Toasolutlon of 4-fornyl-4,5,6,7-
ﬁf@ﬁ?%‘_{%n 25 o[1,5-a]pyrimdine (1.51 g) in

suI furike qosaépén(slosl § e~ dblgednpoiladgi-um nitrate
(ﬂﬁrgkyaaaga)pﬁ%f&péI@@lfﬁhgcma&w sIBs p2lArgd ah

room tﬁﬂger at for 17 hours. The reaction m xture
BRTR Y4888 €8 OEeId(?LOb‘l%)ml)Tﬂér@r?Qd&ﬂq iMe residue
vmshymdhheape@pwa‘mlﬂé at2 on ang dhidedi- B-vaeserto

HffadydBrponylaning) promt avsl8ry 1 SugGiHH ¥ né2 3 9)
(nd8r jreasoaldald d.ardd NVR HDVMBOrd6was XtxRe@5at room

(@éi'nSp?atugesg'o% ?66(140}2_1]115 m cg’e%lgergtglg%ﬁtt%? %g@re were
(0]

hrépeg(ﬁﬁtﬁd$4%p@ gaturated aqueous sodium

tﬁﬁdﬂbggﬁoﬁﬁEﬁaﬂdﬂé-§SEH£W6hnHan3161 D) chd Rixture was
m xture, of sulfuric acid acetic aci

M3 traRbedarel (foﬂlﬁ’jt%% ?F esitéalwaﬂ%tfd% p%\fll‘lga%ll TRfppancl
ofB: Tar bonmdo.. 5f gheung@rara&ypup@ﬁnwatsnamlé@r &vadr r oom
gpel at ur ar Al cat
Ifl{‘ ausoPP%luﬁ‘e T4 fta%/%?e &éﬁ% ge e?i“f%ng]éﬁﬁ‘(?d in
Th&ecu@ esuﬂu@ wasitinet ueast errwum’eedﬁawmlthadded:hﬁd étther to
e 43-ran Ig)fs,r QpVy _
4' pyrim %I %g\ésél f[f]asr [ {:]@ea?? gmg% %j%grg 1@5)%19%1%381/1]
BFENVR { DBohaer o vE Ow D) mMrezeileny(l,. 63, 2.:2 (PH, atsolid.
RSN )DMsh 98, (A1 t3g It OHe) ), 833 (M4, ), 5=7.3mHz),
3.16-3.20 (2H, m), 3.62-3.65 (2H, m), 3.90 (2H, t,
J=6.0Hz), 4.85 (2H, brs), 4.92 (1H, t, J=5.0Hz), 6.84
(1H, t, J=5.5Hz), 7.20 (1H, s), 9.09 (1H, brs)
Example 12
78-[(2)-2-(5-Amino-1,2,4-thiadiazol-3-yl)-2—(1-
carboxy-l-methylethoxyimino)acetamido]~-3~[3-amino—4- (3~

aminopropionamido)-2- (2-hydroxyethyl) -1~
pyrazolio]lmethyl-3-cephem-4-carboxylate

The title compound was obtained from benzhydryl
78~[(Z2)-2-(5-tert-butoxycarbonylamino-1,2,4-thiadiazol-
3-yl)-2-(l-tert-butoxycarbonyl-l-methylethoxyimino) -
acetamido]-3~chloromethyl-3-cephem~4-carboxylate and 5-
amino—-4-[3~ (tert-butoxycarbonylamino)propionyl]amino-1-
(2-hydroxyethyl)pyrazole in the same manner as in

Example 1 as an amorphous solid.
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Preparation 28 To a solution of 3-am no-4,5,6,7-

tetrahydropyrazol o[ 1, 5-a] pyri m dine sulfuric acid salt
W@200423864+ g) and N-et hyl dii sopropyl am ne (3. 88PQl/Jr2003/013684

nmet hyl ene chloride (70 mM) was added 1, 3-bis(tert-

but oxycar bonyl ) 2 (t rifluoromethanesul f onyl ) guani di ne

%)04/0 9814 P Wﬁs 5 Ijgi%égt Zl?omctegpgrqmr)e 315
nyt.es
T%% éct ot m%&%’re Eg gﬁedd\mfjh 7oa%% )atg% gtz (28, €,
aqaeoaazsqdmraahydzmgeﬁ cashoBatze ,sal .89 ohlH, The, J=16.5Hz,
gapi | gy dried ov nhyd nesi
ShTFHEL B ¥er o e coRgoRt Pat ad S \vacgoo® Thars o
résifuébeas furli¥i et bydeolPeh® -ciifonat g2 aphyHend, J=5.0Hz),
sl gga (1gel £l Wihgyejh g% 8etRgnoldichl oroformto
give 3-[2,'3-
ar bonyl ) guani di no] -4, 5, 6, 7-

teltrghyﬂelsg%éamlt@lo% %@]zpyfwwm) 636479 as a
sol i
2t§§r2h¥&1r(°mrafc9 3533 @Y%?-m(léﬁn%)h gbsgrzﬁn gulfuric
10 Jx6i@HA),. 56 mld) (wldb a@dsﬁ thh@s@Hm B)tr&t87 (L1H, g) under

brs 11..39 (1H,..brs a0, 1 ., .Sol utjon of
béﬁ%hyaP%ﬁ 3. ﬁ?% w% ?tl%r%d. %.fbéﬁ
bhenrypcartivarsy | fzom nb? 1hQuz¢St hi Bdeazelc3-iyin) ﬂ@;%ﬂux@rwas
172?3%0%063{&0%0% JFt hydz@%he% g%aq)ﬁ%et@éw&&é 3was
chl oroneth cephent 4- car boxy ate 1.0 g) in N N

de AL RyICRGY dvhi il 102 bian) angs dxddsH Jsrde%‘Fr‘\lPoBPdglve 3-

15 (A8tromm), 5 @wiﬁ@tﬁamyafsp%&zaiwmeobaé]wgmnldlne (0.63
te erature 1[cE 30 m nutes. To the reaction m xture
3

vt e28d@ed 3-

b’rkﬁ(mlﬁlﬂlDQBDO)&XFaEangb)—]QU@IB di2m] - 275 30-3.36 (2H, m),
tet ydr.opyr az al pyk i.ne

g%Ié%(gloch oralodé)%%b 9 g‘%o),%n? 29\%&53)
sPrepectaetthmcﬁﬂtenperature for 7 hours. To the

20 reactiog &h%‘&%n"‘%@ ﬁdﬁifférélb%’b gcetate (100 ni) and

25 wat er ) aqueous [ ayer was_ separ at ed,

aﬁatf:ﬁéydcﬁogafﬁ%zcﬂa%% fad | RasHed ding ihopaqdods 2
S@Qk*&mrgt rdﬁls;lp{?aﬁ_e&aaglfao:(@t Isognland abdﬁe!z‘lﬂtﬁc deiied (100 ml)
over. sodium k6 sU te an | re | r e \Was
cohtelierged b mhhodesSst ﬁlea%’? Lr‘ife B%ﬁi@ﬂﬁug‘t &n

was rpour gd .inty) aﬁ)ndiersaphyplylog@t:h@rtmﬁﬁ)hatae aand otdne

%%Hg%&%%ure for 6 days. After the catalyst was filtered

off, the filtrate was concentrated in wvacuo. The
residue was triturated with ethanol and dried in vacuo
to give 3—-amino-4,5,6,7-tetrahydropyrazolo[l,5-
alpyrimidine sulfuric acid salt (2.3 g) as a solid.

30 'H-NMR(DMSO-dg¢) & 1.97-2.01 (2H, m), 3.22 (2H, t,
J=5.0Hz), 3.98 (2H, t, J=6.0Hz), 7.22 (1H, s)

Preparation 28

To a solution of 3—-amino-4,5,6,7-
tetrahydropyrazolo[l,5-a]lpyrimidine sulfuric acid salt
35 (2.96 g) and N-ethyldiisopropylamine (3.88 g) in
methylene chloride (70 ml) was added 1,3-bis(tert-
butoxycarbonyl) -2-(trifluoromethanesulfonyl)guanidine

(3.91 g). The mixture was stirred at room temperature
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precipitate was collected by filtration and dried in
vacuo. To a solution of the resulting solid in

woreaohpbsne chloride (3.0 m) were added ani sOPET/§P20@B/013684
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m) and 35 trifluoroacetic acid (2.0 m), and the
m xture was stirred at roomtenperature for 4 hours.
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| et;h [ 0) acet [ ani 6,
%Qgh f:i]r g)gly-gyfpaz%)l o[%m%ga] %éh % I'ni o %yl(ﬁs'g céﬁl’?e)
nEXamQélebéﬁyl ate (51 ng) as an anor phous soI id.
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(2H
#oxm ony]sa@on%-kssZ(QH &)adl@%%li%w S2T(1-tert-
JEﬁt ORGarbdhy K4iimé&hyﬂeiﬁoﬁylhlﬁbﬂébéﬂ&hldo]—3—

J

%%ﬁ?ﬂet%l glgsiﬁpfgimp#essffﬁﬁxg&% oot o sapua
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Oyl P h s M e s félf&‘@d‘%?#%ﬁ'}"?,?%%@r%g%%e for
nBy magué@@ed ﬂqgﬂaqﬂqgﬁqtlon mixture were added 3-[2,3-
bHEQ’%%%%‘tbQﬁzyﬂc) 1%@5%]565&9959&%&%@&39]&4 osyk) guani di ne

xture_was ,stirred

25
ﬁ%é?&ﬁ’lﬁ’ﬁép-‘lf’%ﬁfz@%%ré atRy riadG it ﬁ%ﬂuﬁ“g]) wagd

V\ﬁélaﬁgle&llécc‘cqm:yﬂﬂey Wwib hi%.aqueeuwheild igiathtde was
so| ut aﬁd sat ur at ed uepus sodi un}hygﬁggen
0

cﬁFPJEﬁ& eatsﬁclﬂri‘ CMRRE25H G &N é) aye OWad" dr1ed-over

anbydtdws: mixture were added ethyl acetate (100 ml) and
water (50 ml). The aqueous layer was separated, and the
organic layer was washed with 10% aqueous sodium
trifluoroacetate solution and brine, dried over sodium
sulfate and filtered. The filtrate was concentrated to
about 5 ml in vacuo. The concentrate was poured into
diisopropyl ether (150 ml), and the resulting
precipitate was collected by filtration and dried in
vacuo.

To a solution of the resulting solid in methylene
chloride (3.0 ml) were added anisole (1.0 ml) and
trifluorocacetic acid (2.0 ml), and the mixture was
stirred at room temperature for 4 hours. The reaction
mixture was poured into diisopropyl ether (150 ml), and

the resulting precipitate was collected by filtration
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30 magnesium sul fate, filtered and concentrated in
vacuo. The residue was triturated with diisopropyl

w@even3®sot gi ve PCT/JP2003/013684
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7-[2, 3-bis(tert-butoxycarbonyl)guani di noj] -2, 3-
di hydro-1Hi m dazo[ 1, 2- b] pyrazole (4.6 g) as a solid.
1h|nbll\/ﬁ(tfila@131)n Srdcdd €OHgiske ,a kbhdé Oprodhct (570 mg),

S IORE N e NE LA SINCR TR
Exadpha .14 The3eJuyt’r) c@rtébnAmone- Hes2red product was
39
P&#?f%%&%%ﬂ%f%é%%)abgut(%D %ﬁ.gﬁl%ﬂgéﬂg. 8lfe concentrate
cipboRrfIrsRadytet ARy itniPHo BadEttHdhi @epcsnEragesni di no-
2h§d@'o*&)h‘1foorl5c (al(]?&a%Haz%H&ﬁdﬁ’f%ﬂé&%h%&%ﬁ'or{’@ HP-20

4- car pbox he title COfT'pOUI’] Was bt ai. ned o
d ﬁlﬁ@ﬁﬂﬁhﬁ gnical Corporation) eluting with 30%

7éaub6@szz{ﬁidpﬁﬁobutoxyéaémeaybamayndoﬂbéﬁthaaédat@

a?P}‘tz 301 erin bR ERY c aPForyicRR et 75 P ebRoRVS AL (2) —2-
adét—ammimﬂ -13-Z M otlohethpko3—Sephiem 2~ Car bexpbatye land

Qeiéha’ L B R 2 g rhamyi duant i noT 28 8 8 hydrg-d H
- tis#m@éilﬂcquo—zlmqoyamépé 1u,ﬁ1a%@wml%ﬂh@ﬂma§hw¥ 3-cephem-—

Exapph® oxkf side assﬁnm%ma@,h%s é@ﬁﬁho&ﬂ‘ QINB(IQZO) 8

1,51 (3H, s? S) 5 (1H d. =17 9y
3 BINMRD2Q) §= 175§Hi)3Hr4 o (12HS3t 351837Hz)2 05 B725
(ﬂlb‘l g.. ZBZSQJYI-l‘lZ)d 47477(2Hz)q, 3% 7Hel, 8.,00=0VH4H=x),,

TS 0T, St 0. an, o,
Pﬂe@ér@tﬁzc)n, 3. J]Tz) alﬁol it i @Tn=1d3 &Hah n6 I25(2(1H d, J=4.8Hz),
hgd@quq yla pyjﬁgobgz 6. 35 @) dﬂ?]ad% xed sol vent of

ydro

et hanol and concent rate chloric acid 20

(mmm_%dded dropwi se isoanyl nitrite (7.03
9) . Th@o”hthWl%ﬁ’hﬂﬁq Sd 7 €8maho-20M-IEIMRd Ad UL 8- Or
17 hours. stal Li ne residue mas c Hected by

f L&t a?meioha feaoils vRdfETF @ord (4.4 4-
S+ admea-y-Uzte 1rysly oxy etihyie) -(£-4 Nirid oS r azﬁzbeh@/&a(ﬁugu)e (8.10

as,a.sol | 25.1H N de) 8 6 2H, . t. =5..6Hz
18)233° oo dHRIV I NEY, S Bghdf 4 PEphe b
8b53_0(x:1/+d,a:sbon?l eparaticdd l13bremsotharesudfonyl) guanidine
51§6lﬁ%*gﬂ?'H%%“H%@%&Wé)wéé stirred at room temperature

for 2 hours. The reaction mixture was washed

(2H,

successively with 10% aqueous citric acid soluticn,
brine and saturated agueous sodium hydrogen carbonate
solution. The organic layer was dried over anhydrous
magnesium sulfate, filtered and concentrated in vacuo.
The residue was triturated with diisopropyl ether to
give 7-[2,3-bis(tert-butoxycarbonyl)guanidino]-2,3-
dihydro-1H-imidazo[1l,2-blpyrazole (4.6 g) as a solid.
'H-NMR (CDC13) & 1.49 (9H, s), 1.52 (9H, s), 3.97-4.01 (2H,
m), 4.21 (2H, t, J=7.8Hz), 5.30 (1H, brs), 7.19 (1H, s),
9.86 (1lH, brs), 11.32 (1H, brs)
Example 14

7B-[(Z) -2~ (5-Amino-1,2,4-thiadiazol-3-yl)-2-(1-
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ni trosopyrazole (97 g) in a m xed solvent of sulfuric
30 acid (34 m) and water (2000 mM) was treated wth

waempzdsiadi um on carbon (10 g) under a hydr ogeeI/JP2003/013684
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at nosphere at roomtenperature for 4 days. After the
catalyst was filtered off, the filtrate was
ceagpBkkatlethdth Wiectitoxy Thenbe sicdtmmiaso 1 3+ (7 atednidino—

| dy i
o 52 AR AR D B R R lRI Ry porat e AT Pe methry -
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so vent of ethy ie er

( 00Y )5 tlélzdl've'r’soéi th n -'4J"[12IS E ¥6 Gitlpl

(tent sbhghoxyradonyh) guaui=di.se]z)- ,1 8(23 (1H, s)

h¥drox¥:et hyI %yd'azol e (50 g) as a solid. 1H NVR(CDC13)

2 1.53 (9H, s) , 3.28 (1H, br)
4 02-4.D6 @4bolmtion 65 (RHambnp:- 17 (2> (1H, s), 9.85

(%§hfg§k%tﬁff)§§%ééga tﬁ%aé Eﬁ 1é%%§é s?l@%&t of
caicbarpl -(#et hyd et 2oty FARAEPE&TE Rf dbSI%BOFBlQWﬁo-a&.ld

gle@nb@lsn%@ (WP Y£H @Y e R Bl breP Vil SF&Yh D] HEEMFteS (7.03 g).
hem 4- car boxyl at e, 25 The title corrr'[[Jloun
§|Wé§ T9%Sm Zﬁ§aF§F at room te perature for 17 hours.

7({'ﬁe[ =215 ires t r byl axygc abomd lae eoed , By 4ftilitaditazm and
d§Il)edz l(nl T bﬁ?ogﬁggr gomrlnllnlo met hyl eﬁ%g%{ eth l)_4_
nitrosopyrazole (4.0 g) as a solid.

'H-NMR (DMSO-dg) & 3.68 (2H, t, JU=5.5Hz), 3.94 (2H, t,
J=5.5Hz), 4.89 (1H, br), 8.06(2H, br), 8.53 (1H, s)

Preparation 31

A solution of 5-amino-1-(2-hydroxyethyl)-4-
nitrosopyrazole (97 g¢g) in a mixed solvent of sulfuric
acid (34 ml) and water (2000 ml) was treated with 10%
palladium on carbon (10 g) under a hydrogen atmosphere
at room temperature for 4 days. After the catalyst was
filtered off, the filtrate was concentrated in vacuo.
The residue was triturated with methanol and dried in
vacuo to give 4,5-diamino-1-(2-hydroxyethyl)pyrazole
sulfuric acid salt (90.2 g) as a. solid.

'H-NMR (DMSO-dg) & 3.66 (2H, t, U=5.5Hz), 3.95 (2H, t,
J=5.5Hz), 7.25 (lH, s)
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acet am do] - 3- chl or onet hyl - 3- cephem 4- car boxyl ate and
5- am no-4-[2, 3-bi s(tert-butoxycarbonyl)

w@eanioshsnp] - 1- (2 30 hydroxyet hyl ) pyrazol e i n tPeT/se20€3/013684
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manner as in Exanple 13 as an anorphous solid.
1H NVR(D20) 8 1.52 (3H, s) , 3.21 (1H d, J=17.9Hz) |,
3B®pgndfien 3217. 9Hz), 3.90 (2H, t, J=4.8Hz)

4 35 4. 9Q LHqy sﬂ@ms%e 70%1H gqugﬁéggkglé%S 11 (1H,
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B@r a K& 137k f‘g%l?C%PEFPﬁgdwl@h vaguo. The
nEEBaMﬂd(Wﬂswtibtﬁrhme@lW&ﬁh{éZﬁ&iéﬁ(éﬁﬂbent of ethyl

b r bany! anj di [ yl dlhydr
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(1¥YNMRéFDCExhn§Ié ié ﬂ@Ha §UIutloh3oﬂ9ﬁen§hydﬁy128fBlﬂ br),
[14532—421)5(56@40 n:g?, )4 55(1(2tH tbrb)t 7.22 b( Ho si), .85 (1H,
-t hi azol - 3- er ut oxycar bonyl -1-

nBF%yIéghggiiﬁﬁ%o)%%ttanldo] 3-i odonet hyl - 3- cephen}4
cExboypyleatls (819 ng) in N, N-dinethylfornanide (2.4 m)
was add rlnet yIS|I a de , and
the . §€ Jé% %t r%o%1nb g&&t i?gfﬁléoz“‘l"
nﬁﬁ@b@§y Iﬁmqﬂhyl@ahoxmmmwmwo@u&ﬁmmnd@ﬂea [3-amino—4~-

Tgh@n3dn$ter {2 25y - _
b%t o>r(1ycar bonyl § gzufg%l ﬁ?ﬁ%]etilytlr)l r}hgr%/ aZOJhl?]IBeEhHllhfdr

oS CRPEMTATEAHEO X M B§r azol e (730 ng) . The whol e
m Xt ur eThe title compound was obtained from benzhydryl

7B—[(Z)—2—(5—tert—butoxycarbonylamino—1,2,4—thiadiazol—
3-yl)-2-(l-tert-butoxycarbonyl-l-methylethoxyimino) -
acetamido]-3-chloromethyl-3-cephem-4-carboxylate and 5-
amino-4-[2,3-bis (tert-butoxycarbonyl)guanidino]-1- (2-
hydroxyethyl)pyrazole in the same manner as in Example
13 as an amorphous solid.

'H-NMR (D;0) & 1.52 (3H, s), 3.21 (1H, d, J=17.9Hz), 3.59
(1#, d, J=17.9Hz), 3.90 (2H, t, J=4.8Hz), 4.35-4.50 (2H,
m), 5.07 (1, d, J=14.9Hz), 5.11 (1H, d, J=14.9Hz), 5.28
(1, d, J=5.0Hz), 5.84 (1H, d, J=5.0Hz), 8.09 (lH, s)
Preparation 33

To a solution of 7-[2,3-bis (tert-
butoxycarbonyl)guanidino]—z,3—dihydro-lH—imidazo[1,2—
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was stirred at roomtenperature for 6 hours. To the
resulting reaction m xture were added ethyl acetate

W@ 1®3/03981d and water (50 ml) . The aqueous | ayRCT/IR2903/013684
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ns” o LhoR pROGS St o PRI RRE DYGy T8 &) {5 (Fhino-
1152 esmhlsa)dla@owmm -ar (éotﬁiﬁ@-’ﬁquga’slﬂzoplﬂi 1,

mé%h%?%khd%?%%iﬁ%ﬂa&e}égﬁggwlb 1dhéﬁéfﬂ§ﬂ §r-cephem—4-

Hz) .
JGESbPP‘IZ)lat? ofzéj(%H“gb 13- iTle‘Hf}“efg‘iQ%%?EfPPmadeJJZ 4 ml)
By adlle@? N-1Hrimedr¢ls8HR)) adbthiniddd, (656 mg), and the
ration 34 25 To.a ensi.on of

;ggg%Eﬁﬁb&ﬁﬁ(ﬁF%ﬁﬁ%QoFius O@Atemperature for 30 minutes.

To the reaction mixture was added 7-[2,3-bis(tert-

butoxycarbonyl) guanidino]-l-triphenylmethyl-2,3-dihydro-
1H-imidazo[1l,2-blpyrazole (730 mg). The whole mixture
was stirred at room temperature for 6 hours. To the
resulting reaction mixture were added ethyl acetate (100
ml) and water (50 ml). The aqueous layer was separated,
and the organic layer was washed with 10% aqueous sodium
trifluoroacetate solution, 10% agueous sodium
thiosulfate solution and brine, dried over sodium
sulfate and filtered. The filtrate was concentrated to
about 5 ml in vacuo. The concentrate was poured into
diisopropyl ether (120 ml), and the resulting
precipitate was collected by filtration and dried in
vacuo.

To a solution of the resulting solid in methylene
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g) in nethylene chloride (20 m) was added tert-butyl

N- (3-am nopropyl)carbamate (2.30 g), and the m xture
wWoR®4/039814 red at roomtenperature for 1 hour. HOI/g#2603/013684

reaction mxture were added N-ethyl diisopropyl am ne

(2.56 g) and 30 4, 5-di am no-|-nmethyl pyrazole sulfuric

ach th sabié ((2 80mQ)), wearsl ddi@edi xhtike 1was(0std 7 red) adnd

30C The eact xtur AQLS concentrate
%/%ﬁ‘&%ro é%‘rl(?s@ﬁfec{ %Sé%u'i“ |’e8 § (e turs e
cﬂwtmnédgaaphybonn tsnpea gete Ebut |4nglpo\m115h 6%he reaction

et chl Lo,
(I%IE{ u??t er O%%EJ%{(;/HCaT ony?}gmgﬁlr?glyop%i} ur ei d]E)%O 1I_Ill) The
meesyl bynazpre cip ity wds acedlegted RYNVR YovEDigB) and

%ﬂlé’ﬂ %gH\éa%)Jo’ th Agg_l.\;e@ &g?ﬁe%rfd%c&gg(%zﬂ%égy, which

zo@a/mgsﬂeﬂdpmmmém HBFJ)C utg lgez gy OIBﬁ)CoYan
?y%% élﬁht@r?pnﬂiﬁﬁﬁﬁéf% %és;r%d%%rdﬁ%?tk%?sEMaﬂbéﬁtrated
o, a solytiqn ,of benzhydr - -2- (5-t -
St BayEarHol A ARatS! 4 Ve AiFaskptEhss s Aflpitea
btkboa(yoatbpﬁyIS- it rtyémhntyanedom«ﬂeicmﬁk@i@ acid and

EREORI PO IE . bt T o MachC s FR) omacon

(ch@pong):loarhd etlhiétnmg(tm‘éhv\ég ostamureéﬂlSatZTmano The

t@ﬂ@&Eétwég e dh B3 e auL8Sabba tt B9 &ﬂ@QﬁhoﬁaﬁhétHh@
was added 5-ani no-

Alyeph 31l eer ttohsisssg cabbbhg) yami(RoppYisyty w4 et dbpiadiazol-
n?H}ly ) PSZV-EMQE:%x&%@zﬂgim@ﬁﬂyu_?_thwﬁ@llmm?otmet&ﬁ$do] 3-[7-
stirre 6] o_t t

AP 1Rord aa gt T S Bl At LB Y Zind et or (80

15] p¥y ¥ azdhé caquenilsy 1-ayecephsmsépaeateky baide t k80 .4 mg) as

orgag}ngr h%)é%r as; shed with 10% aqueous sodi um
Uorbacetate sof uti on and bri ne, dried over

a’r}hwi\ﬂbUBzCS)ooﬁ um 51Ul {atde and fl. |5t?eré3‘.ﬂ The, f Bl Bbat!( éH, d,
Was17CORGENt Ated g abgut 21 oy vacaoio Then, t, J=8.7Hz),

concentrate 20 was poured into diiso y ther (1
nf)37andfirhél- P€%1f% b ptedi pl(tlélt'eqf;aasf) é)iﬁé% ed bg% (1H,
detFa_tLl5onHalr)ol EdFOLEd(lﬁ VdQUUr—l'EQ 18290) Wi 6 ofiHthel,
res sqlid y lori {3 fyni ) vere
a@ﬂgdggﬁgsol% 8(41 g“?ﬂ )é’a d fl8%lf2| UOrsgchetngac%b (2.4
nPrepdretiesul34d ng

To a suspension of 1,1'-carbonyldiimidazole (1.94
g) in methylene chloride (20 ml) was added tert-butyl N-

(3—aminopropyl) carbamate (2.30 g), and the mixture was

stirred at room temperature for 1 hour. To the reaction
mixture were added N-ethyldiisopropylamine (2.56 g) and
30 4,5-diamino-l-methylpyrazole sulfuric acid salt (2.10 g),
and the mixture was stirred at 30°C for 3 days. The
reaction mixture was concentrated in vacuo. The residue
was purified by column chromatography on silica gel
eluting with 6% methanol/chloroform to give 5-amino-4-
35 (3—{3—[(tert;butoxycarbonyl)amino]propyl}ureido)-l—
methylpyrazole (1.75 g) as a solid.

'H-NMR (DMSO-dg) & 1.37 (9H, s), 1.43-1.49 (2H, m), 2.89-
2.93 (2H, m), 2.98-3.01 (2H, m), 3.50 (3H, s), 4.79 (2H,
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25 solution was stirred at roomtenperature for 4
hours and poured into diisopropyl ether (100 mM). The

WO e®usisnyg precipitate was coll ected by filtredcT/areoeaid3684

10

15

20

25

30

35

dried in vacuo to give a crude product (939 ng),

which was purified by preparative HPLC utilizing ODS

aekupms . Bbe (3@ eluat £ €0NT ailhEngba)ded redl prvdus) ,was 12

aggﬁenk& ted to about 30 ml in vacuo. The concentrate
adjusted to about pH 3 with concentrated

hydamphkeodi’c acid and chromat ographed on Diaion(r)

HP- 20 (M.t subi shi .Chem r tLENn lyuty_ng- Wi _
30% aqu%%uas g9%}llgﬁ§r%lolrg.fc%een§g¥g?ggt ZB )s(%gohz'ceﬁst \;\%%%1%1
thubpsycaghorty ianineub, Ant—thiephiagoded 1ol e (1 -tert-
§$§F§§gh5%b6%%?ﬁIuWé£ﬁ¥ﬁeFH%§9H&Eﬂd)%cetamida]—3— .

- - 2- (1-carhoxy- | - net hyl et hoxyi.nmi no) acet anj do] - 3-
-C%ﬁ?ﬁamﬁfﬁﬁl dech %%FB%VF?EEQ?%&]@%@%S] g% &@{““
Z@Qﬂé@?@&f@ﬂ%?HiEQOQBLOLBBB4waS added sodium iodide (199

razol i t -~ 3-cephem 4- carboxyl at
ST ohatg S AR ooy Co ot o) 13y 0%] PopBEatlre for
(36, mg¢ hutes..85T. 8% e 2i4achyon 3InOBL2HE, was FBHd, S—amino-
342262HA _tr,,+1=18t RN = . 4
23888, ke Ayderielin, Srfim gl fudagpha
(methyleyzemade 6105 ngH 2gd JasHMROlS BUXTYFS HAS
PR S T S et o B T tebuspeni g alecion
chistide FESmItNes SHaBl AERER w20 Pi) sHauter (50
Phg?:ﬁnTneehhMbbﬁaﬂmﬁﬁﬁﬁé%ﬁslﬂeghramédnianﬂ(XKéingganic
a the_ m xtur S stir t . ro t t f 2
PGy E = ey ot Bf RoRE R e
et hyFdinogoprasid ari sel 1108 ghdaid ireri ol dd508eT 15
t%ﬁ%gﬁ¥@ﬁ%p3g§ﬁﬁ|%rﬁ)[§uJ?fé']:gyéh@ $;nq SUd uring ack fh gabte was
(1. g), and the m xture was stirred at 50C for 6
hearsentra teshcia Pkt Breluad Washr wilhe remesnrate
Of §3NpeudYerindes dH i 86pPY¥EY 1aBANEOUSL (MAAES), UAhd the
sulfageh filtered, and concentr tegﬁ%g vacup Th%. d
 EEPHIE 1R DI PR F7ED B9 ScPdme i bri ot ABRY taRD 2D
stikiea gel veldiid ng ToMd hs &Pavkdhandl Atk arecfudr it solid in

ive, 3-(3-{2-[(tert - .

SRy LS s0 GG AS) 67061 i) edE £dgsd Anisole (1.2 ml)
t endatydifdmorareat of ¢ 5aai gy (2nitdimie ( 15hengpesisl bing

Sgghgtion was stirred at room temperature for 4 hours and

poured into diisopropyl ether (100 ml). The resulting
precipitate was collected by filtration and dried in
vacuo to give a crude product (939 mg), which was
purified by preparative HPLC utilizing ODS column. The
eluate containing a desired product was concentrated to
about 30 ml in vacuo. The concentrate was adjusted to
about pH 3 with concentrated hydrochloric acid and
chromatographed on Diaion® HP-20 (Mitsubishi Chemical
Corporation) eluting with 30% aqueous 2-propanol. The
eluate was concentrated to about 30 ml in vacuo and
lyophilized to give 7P-[ (Z)-2-(5-amino-1,2,4-thiadiazol-
3-yl)-2-(l-carboxy-l-methylethoxyimino)acetamido]-3-{3-
amino—-4~[3- (3—-aminopropyl)ureido]-2-methyl-1-

58



1H NVR(CDC13) 8 1.43 (9H, s) , 2.11-2.16 (2H, m ,
3.22 25 3.35 (6H, n), 4.09 (2H, t, J=7THz), 4.69 (1H,

wedod/03814 (2H, br) , 5.69 (1H, br) , 7.17 (1PCT/$H2003/013684
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Exanple 18 7(3- [ (2) -2- (5-Amino-1, 2,

4-t hi adi azol -3-yl) -2- (1-
claybaxys1hoﬁﬁtdnﬂﬂ*quéphem}aeebmﬁdq}£’e¢ 3{$3-03) 3@ an
ammgge }él ) urell C?] 4,5,6, 7-tetrahydro-1|-pyrazolo[1,5

a pyr °nio hyl - 3- cephemt 4-car boxyl ate The title

C dD;y@)s dht a5 ned3from) herizBRIr y3H, s), 1.85-1.88 (2H,

P, L 62b32 (0% ! &L L -pug Ry CaBRanYIAN N, 121 4k, 241960 (2m,

3tyl y=3Hed -t &-149 blBxydar BoAPEA)-net thd et WdxyFhirng)- 96 (1H,
3@ agetl@mzcw] -53-1chl pr@neghyb=3seephens L sagbpxylat g=51z) ,

(% ?Q [(@tHertd'blﬂ &&%’ar bZ)nW) a(ljano]sét hyl }urei do) -4, 5, 6,
7préphi-afydmo®s azol o[ 1, 5-a] pyrinmidine in the same

manner Ex I 17 ljd

o 83a Berb s Afpal SRS S tha SOUO 073
sihg) 1n58etdiylegle c121@91Qe2](1@2Hll) mas ad@e@2lertt-butyl
J=6 5

N ;'é)—amén%%ﬂ)gar ar]x%t'é) (& 131 ﬁfx?dééi%cg)-i:ﬁol&ng,
J&@@Hi}ie guipg Y wals gESFERd @tssfo(om t%rnpsrgtslnf) for 2
Zh?lﬁréleT@ ltg@r mcahl&n rgﬁxirera sa@&@eratsahdxfu af-

, 1' -car.honyl di i nj dazol e en
ChiBY L0 CRp TR e Saasd - 65 Sl pad SraningtE 5,6, 7-
bué@xyh&ﬁhlm”p)ymm pt hyl—hmpghrdxwommmesmlfﬂitlg) aundersalt
1 | t he, m xt ti o

L UhpiEaBive 76 PRIHEEIRS Pre Al oh RExelre S
ablde@sl\k eThyl dﬂasdqompymazntlmee(wazswgt)sm with brine. The

ég Q rl%ye]r %aniey_eazg'v%xs Myafoag'&ha@@ﬂetm(&n Ofulfate,
of

m xture was stirre under reflux
h5i5|ﬂ—§er13ﬁ]e arsi rEaE e vhrar Rbude WaCuis hdd s Jf%sb?‘ilﬁewas

TBF;—”QEE%@' by |cﬁi’ﬁimﬂ\ﬁéhgbmﬁ@o@*@pkgﬂwfgﬂ§lﬂaggéil Whuting
Su

L N AL A T L AR T e
sbhlteay@alr}:edngl )rrgnlm\b] bt hQ%)} netchiatwol +£hb p6 pferm t o
g(L_? fihB’ %)YCraa(rzoony am n&fgrﬁ(r)nxl lur}eei %?er-ng) as a solid.
nﬁHmecazdxh)e § 2654 AY)( %8s @&)s0l2 dl 112 NWR(RPRBOmI6) B.22-
13385(9%u Sk, 3 189328, (2H. g07182)3; 5. 69 (1H, br), 5.14
(2H, br), 5.69 (1H, br), 7.17 (1H, s)

Example 18

7B-[(Z) -2- (5-Amino-1,2,4-thiadiazol-3-yl)-2-(1-

carboxy-l-methylethoxyimino)acetamido]-3-{3-[3-(2-

aminoethyl)ureido]-4,5,6,7~tetrahydro-1-pyrazolo[l,5-
alpyrimidinio}methyl-3-cephem—4-carboxylate

The title compound was obtained from benzhydryl
7B-[(Z2)-2-(5~tert-butoxycarbonylamino-1,2,4-thiadiazol-
3-yl)-2—-(1l-tert-butoxycarbonyl-l1-methylethoxyimino) -
acetamido]-3-chloromethyl-3~cephem-4-carboxylate and 3-
(3—-{2-[ (tert-butoxycarbonyl)amino]ethyl}ureido)-4,5,6,7-
tetrahydropyrazolo[l,5-alpyrimidine in the same manner

as in Example 17 as an amorphous solid.
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(3H, s), 3.72 (2H, t, J=6Hz), 4.86 (2H, br), 6.95 (1H,
br), 7.06 (1H, s), 8.02 (1H brs), 9.15 (1H brs) 25

weEx@apbs149 7(3- [ (2 -2- (5-Anino-1, 2, PCT/JP2003/013684

4-thi adi azol -3-yl) -2- (1- .

car boxy-1 - nmet hyl et hoxyi m no) acet am do] - 3-{3-am no-4-[3

ilzﬂ—NMR(DZO) 5)1.52 (3Hé s),h1|.5|3 (3H, To,), 2.09—|2.21 (2H,
- am, noet reidol.-2-me -l ~pyragol io VI %34

cr%)phg%‘ﬁg-gcg%)é%x%’atog—%zlrhegﬁ%fll e(l%npa%’un%—%vgargw’ 3+35-3.52

ob%&i nedl , f AomZbenAfydt3®, m), 4.88 (1H, d, J=16Hz), 5.13

|7§§HL (8),- =a%d-A" ! -PU oxyear banylbawmo- 1. 2, ¢st hiadi gzo
3TyPHz D, ( 1-86r t LBt oy car bonyl - | - met hyl et hoxyi mi no) -
aspLaatrdel var &y or onet hylb- 3- cepheg‘r 4- Icar boxyl atﬁ and
5—amno-4-(3-{2-[(tert-butoxycarbo ], X
35 ureija%)§(1§H%Pﬁy[7‘I(s|&3?F’aﬁﬁu &1 h THBT %&%ﬁ%&?&%ﬁ% (973
(Eg%npliﬁ &xétalézslw(hsa;mpdaﬁugesanbdmnHMR(m@é:dm}.[az (tert—
) . .S 1H.. .d,. J=18 3,33
(Bikoibos i {aiilnS)g ppy Phylaftens B2 S8 167 under
2004+ 689814 9RCHIP2003/ 1018684 (v3ld, sshirred 7at2Hoom,
J= Tl O Hz 5 : =
SHPhinto08 S it S s e v
pYr&itihord B7 S oweRy sa8paessiOn & 9) and 4,5-diamino-

s3dee

1%111@%5,@;&%1%&@ def:uxz;c_h'fdlgr50_|éi aétidg)stailrt eri hytege, and the
C ori de ., Was_a ert-pu

(BIRFPREetRY e bt 2R ??Qfeg)luﬁ‘nggeqri%eh‘&‘éﬁﬁi'ng?he

afdacthenmmitdtine svaga st wa sRddaty ircdor ot enger athus eof@an2c
hours. To the reaction_m xt.ur e added N
ooRyRE e, IS AS AL oMb e N d O e,
7f ahtaved, 3rdi lyaresniketaildarovecid] pylitez fesidue was
S L C a6 I ' .
s#{lifﬁéigt %ﬁ%‘iﬁgga@?&#ﬁﬁﬁ%ﬂ“ﬁ P%Eatwﬁgld;f;mg
rededi o snideyyae? fHedorm (i IHF o THBLPO7 6 gy~ 14~
B e on "

T reaction
nIf‘iFm’ p\)ﬁ?%ﬁé‘ﬁ}e{iﬁ/\%t‘ﬂg O%Saﬁ‘u&?&sloﬁi tric acid
smmmmmeora@ agdi _srasuname,d_se)q,luep.ussa s8dp gm(u%qqr @gen 3.51
c onate so [ e organic lay vl
a?ggdrgbjs %ﬁg%s&tﬁﬁ sﬁrfgt g,ﬁzf)i’l t4e'r8262| Q%%’ c%%gént%r'gtsed(lﬂ’
20r) n Vadko.(ITFhe Flesi ue2wdsdHpubirfs)ed DylZolyin brs)

cﬁﬁgﬂﬁﬁggr@phy on silica gel eluting with 3%
7B-[(Z) -2—- (5-Amino-1,2,4-thiadiazol-3-yl)-2-(1-
carboxy-l-methylethoxyimino) acetamido]-3—-{3-amino-4-[3-

(2—aminocethoxy)ureido]—-2-methyl-l-pyrazolio}lmethyl-3-
cephem—4-~carboxylate

The title compound was obtained from benzhydryl
7B-[(Z) -2-(5-tert-butoxycarbonylamino-1,2,4-thiadiazol-
3-yl)-2-(l-tert-butoxycarbonyl-l-methylethoxyimino) -
acetamido]~3~chloromethyl—-3-cephem—-4~-carboxylate and 5-
amino—4-(3-{2~[ (tert-butoxycarbonyl)amino]ethoxy}-
ureido)-l-methylpyrazole in the same manner as in
Example 17 as an amorphous solid.
'H-NMR (D,0) & 1.52 (3H, s), 1.53 (3H, s), 3.21 (1H, d,
J=18Hz), 3.33 (2H, t, J=5Hz), 3.47 (l1H, 4, J=18Hz), 3.74
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met hanol / chl oroformto give 7-(3-{2-[(tert-
but oxycar bonyl ) am no] et hyl ) ur ei do) - 2, 3- di hydr o- |

wWao eooupbism dazo[ 1, 2- b] pyrazol e (800 ng) as a soPCTIP2883/013684
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1H NVR(CDC13) 6 1.43 (9H, s) , 3.19 (4H, br) , 3.69
(1H, brs), 3.78-3.85 (4H, nm), 4.51 (1H, br), 5.07
(431, bs), 47120 ((QJH‘L 5),7458697. 34 (POH1HY) ,d/. #81FH4T, 5.17

(bt 1, Samls 26 Tosa o) vl o0 o2y Ve, a,

17254z} hi ddid8zol:-13- yd)) - 2- (1-t ert - but oxycar bonyl -1 -

i |j-no) acet am do] - 3-i odonet hyl - 3- cephem 4-
eddEhES ~in N, N-dinmethyl formamde (2.4 m)
was addee & fuspsesh@nsialy|) abetaprbenydss impdazmbe (1.95

the if fﬁE%?gl\éﬁﬁe di1s£0q8t (peomhennes aldisdf 6r80butyl N-
m nut es. he reaction m xt ure was added
71%3a?2npeﬁgﬁﬂ)carbamate (1.92 g) under ice-cooling, and

bUIF.QXMQQH:gQIéWW)a%ﬂ{\@iﬁiQw i}uur Qlo%(ﬂb *t%nﬁaéitigyﬂilz@ 5»3? 2 hours.
t t I M adaz razol e 7 an t he ol e
%t%LS %ﬁ?g{ é'?ll’g Ut ot F% dg%rl\é for 6 hours.
T@tﬁilﬂ@lgmﬂm&tﬂlMKﬂPZGO@DOﬁﬁBﬂ amenpeduBtdagydro-

[ SACEhRRUR P 20000 SLiML AL £y L3PeTD 290 )

ueous ayer was se arated
tdedothanimd Ntayre was whsheddwaith Teow ‘%@m@%@tgé@ dor 16

trbfibyor oagetate SR QD RN REENGere WdR OVeltyl
anhydrous sodium sul fate and filtered. The f| [trate

edheentPatledt ARBOLE L5 ThY g ubs - §hg) - The “mixture

CRASEeBtHat-e as: wr@dtemperartu&@prﬂmyl2@tﬂﬂ@ﬁré120rhe
and the resulting 53@ col | ect ed

fF%?FE%P&nm&ﬁﬂ:%ﬁ? ef ¥ n” Wfotha SOT (RABROGF Fﬁgyrfé: acid
rﬂesmhtung sdlriche nemet hyteneteldl @y, fodiimwbydrogen

gﬁgo gttzols%( om)lﬂ;@' h%rq &%d; G AT & {23 00ver

e resu |ng SO S stir room
t enhEfaruse mmesnlmw@léﬁaepomfrlektem% @lﬁlﬁisgsﬂésyrtrated

e{Hefakhd0 Mrhe rERG diRSULASNGuPEEGieR 1A & dBsnn
collected by filtration 15 and dried in vacuo_{o give

aCJEFBHétﬁlggd’tPé}y (%"Sosh"b}‘:a fRilc I? st Hr Y $ FRd3 By
phepREabilYehiRXeo fhthi 2bngiGRS 7-c(@-Um- [ trhereLuat e

BBk as Ay DAt SR R AR A v atBad o
abnmtyﬁxhimadmztdw[bohdehpyaaedléo (8odr oodl oz caas pdidnd

CHE QR p8papheds op Phai @a(r)s)\HP-20 6 (45, pry, 3.69 (1H,
brs), 3.78-3.85 (4H, m), 4.51 (1H, br), 5.07 (lH, br),
7.20 (1H, s), 7.26-7.34 (9H, m), 7.46-7.47 (6H, m)
Example 20

To a solution of benzhydryl 7B-[(Z)-2-(5-amino-
1,2,4-thiadiazol-3-yl)-2-(l-tert-butoxycarbonyl-1-
methylethoxyimino)acetamido] ~3—-iodomethyl-3—-cephem~4-
carboxylate (820 mg) in N,N-dimethylformamide (2.4 ml)
was added N-(trimethylsilyl)acetamide (656 mg), and the
mixture was stirred at room temperature for 30 minutes.
To the reaction mixture was added 7-(3-{2-[ (tert-
butoxycarbonyl)amino]ethyl}ureido)-2,3-dihydro-1-
tritylimidazo[l,2-blpyrazole (700 mg), and the whole

mixture was stirred at room temperature for 6 hours. To
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(M tsubishi Chem cal Corporation) eluting with 30%
aqueous 2-propanol. The eluate was concentrated to

W@b@un3B M in vacuo and | yophilized to give PCT/JP2003/013684
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7(3-[(2)-2
((5- aEn'( nz)- 1, 2, 4-thiadiazol -3-yl)-2-(1-carboxy-1- 25
nm@yk@gﬁgﬂm@ Racel G Idﬂktﬁré7zv[]ﬁ_i‘l_e( %c’ldded ethyl acetate
a oe rel 0l - L Mm.aa
o) ey S dbhbm aR%: SRS s LS 1
a$epa:naaa‘dr plamnsﬂs tshod |cdrgahi-|eNNR(yBZO % mm%mwm 10%
1, 9

%%?é?g §%§§Ufé§¥%ff%3%éﬁ e%%té @%?H}féﬁ aﬁ&kbr?ne,
4dz_:_5e@291ve@r aotgrous 3qodlu15 eRfage and ofiittered, The
Jfﬂ@t@%te WQ% Ggﬂ%éhtﬂaﬂéﬁhio Ebgﬁﬂjﬁhnﬁ,anvgbﬁb The

1H, s). t|on 38 %?'6
ac@,’a§9€ﬁ§?6ﬁ sy H@une%%bﬂwdﬁﬁﬁ«@& gheg) (g0 ml)
d&h&dfﬁbe@e(‘smmﬁ(ﬁg)rpﬁréSQ%mt)it\éazJa&ddﬂﬁlJaeé’oédltbgn of
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thesﬁZtM@gZ&M/ﬂBQ&i&n@ﬁffymé’ﬁ@O@mmﬁ% 3 x0 uneé) wasre
Sé&&%Sda%Esé¥£“ n@eﬁf uégdfQ&ﬁ%#ﬁ?%oaggtlhh§c1d (2.0 ml).

reactron m xture were added N-et sopropyl am ne
(Phe nepuditd g ol bl eo- Waﬁeﬁﬁy-lrmﬁdazﬁﬁ ercgcg,rpf tepperature

aghf g58blids? 281 Pourdd iﬂ%o”ﬂﬁh q%ﬂ%ﬁyﬁtéfﬁég qt20 ml) .

room5 tenperature for 17.5 hours. t he reac

nT]S%?uF@SU\?éflélgadﬂre%c%P’rF?/FecﬂPSr - les A Y hyltration
tshet Byhad ne (dedd 9. gIhe i X:t:dﬂo& v@sodt ¢t r ¢d3at mg) ,

t
e s e R
beohemand Shturdtedel G aytebusngodi destiydrdbgaroduct was
Cégﬁggﬁk%a%%&tﬂg%bJﬁﬁ ( SDORR! fn R MATHH | B Q¥R Erate

rous magnesi um su Iltere
c‘@ﬁ@eﬁﬂﬂaﬂs&?d v aRReutTRE Bewidle caicet¥aEred by

Cﬂ%ﬁanoﬁichl ol Pxﬂ’hé{n&ncﬁ%{n%%o%@a;ﬁ{é&'é‘ﬂ DYt Bn@oHP-20

ormto lve .
bu%%ﬁe&rlﬁ&w%%%%hgszg;eaefegrhﬂlvarﬁ%?%g with 30%
(hgheyhamong)rdoaed hyl ppi@zel eatd. Ghsglascentsohtdd to

UEMRCROL) & 18, (90 o) S8 (R 08) ey gy -2
4(F5afniHo-dr,)2 , 4-5tWRadiblz obr-B-y4) F2-7(Bocgbeyn) -
methylethoxyimino) acetamido] -3-{7-[3-(2-
aminoethyl)ureido]-2,3-dihydro-5- (1H-imidazo[l,2-
b]pyrazolio)}methyl—3—cephem—4—carboxylate (28.5 mg) as
an amorphous solid.

'H-NMR (D,0) & 1.53 (3H, s), 1.54 (3H, s), 3.14 (2H, t,
J=6Hz), 3.29 (1H, d, J=18Hz), 3.49 (2H, t, J=6Hz), 3.57
(lH, d, J=18Hz), 4.16 (2H, t, J=9Hz), 4.31-4.45 (2H, m),
4,94 (1H, d, J=15Hz), 5.02 (1H, d, J=15Hz), 5.27 (1H, d,
J=5Hz), 5.85 (1H, d, J=5Hz), 7.95 (1H, s)

Preparation 38

To a suspension of 1,1'-carbonyldiimidazole (2.0
g) in dehydrated chloroform (30 ml) was added a solution
of tert-butyl N-(2-hydroxyethyl)carbamate (1.92 g) in

dehydrated chloroform (10 ml) under ice-cooling, and the
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20 Exanple 21 7(3- [ (2) -2- (5-Amino-1, 2,
4-t hi adi azol -3-yl) -2- (1-
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-mﬁxﬁ@ﬁéemaé @&r:hmed ade 2bomheempelre ttormpaiond Wasour. To
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3(3023. 98 (z“;ﬁenle§UAf§ cﬁﬂs %ltlrtﬁ H?jt r’@%_te(wzfature
Sﬂ0r423ﬂoér40 (2He MeackiPh (MiktdrelwisHupsed &ridh 10%
5 24 1 ) 8

JQ%II'I—E?‘JS Cégr(lfHa rg%gjrqgfll on %)Qr’arosanaégs%%%fgﬁegf

7aqure 0os 2 s8ddiulny drnolf ¢ eB3c 20840398 tion.  The organic
2003/ d u

B o R B P b 1505

gzi1lheﬁ§dhyiméné:q5m@?m@te@5enm7)a% a residue was

'\blﬁx?-ié&@at bRULRXM AR bonybastBEY aReEt Gty |SUCLEA geleeluting

(1, 90 he mx e was stirred
t‘ﬁéhib]ér g?uf“étf}@ﬁ“?lﬁ}%bﬁ?g’%?ﬁ@ F@a@ﬁ"@naai‘n L%r Ltefks
\/\mgeﬁywatrbo&qtl TLnait resl) ﬁﬁmﬁﬁysasbdmlym]rwmmb%—
opate _so t|on nd, t ani
Shrpatsls e Al I EaRpaRD o & cfg o' bBTea.
chnmmmxemem3)|& ya¢60(9mhesmlyzr&%|dmﬁ wa$ , por.idfti-ed 36 (2H,
gg%co uggn;ho oSN oJ@L agy aphy 3n (Siy | %6}::9)9' @stl R bR |

ol'/chloroformto (%lve 7-[2-(te
]

bBit 8y dAHbomyl) ani hoh 7 ated § 15an602 3- d| hydr o- | H

| p 8az0k1p2- b] pyrazol e (1.07 g) as a sol [ d

1 % 7 (9H, 27 ' 5Hp)

. 3.97 7B5L( Frzdt<5—5m?n7° %r&jthaailea(zfﬂt %‘Yl)— = (1-
JedrBbky— 14MEiHﬁ}éth®ky1m5n22ac@ﬁdmﬂﬂ@1 F- {B-btkno-4-[ (2-

E%%%ﬁyagyﬁlH m% Q%ﬁpga%n?g ? m%f%?fnlcg&szollo}methyl—
3-cephem—-4-carboxylate
The title compound was obtained from benzhydryl

7B-[(Z)-2—-(5-amino-1,2,4-thiadiazol-3-yl)-2-(l-tert-
butoxycarbonyl-l-methylethoxyimino)acetamido]-3-
iodomethyl-3—-cephem—4—-carboxylate and 4—-{[2-(tert-
butoxycarbonylamino) ethoxycarbonyl]amino}-5-
(tritylamino)-l-methylpyrazole in the same manner as in
Example 20 as an amorphous solid.

'H-NMR (D,0) & 1.53 (3H, s), 1.54 (3H, s), 3.18 (1H, d,
J=18Hz), 3.30-3.38 (2H, m), 3.43 (1H, d, J=18Hz), 3.71
(3H, s), 4.37-4.40 (2H, m), 4.97 (1H, d, J=15Hz), 5.18
(15, d, J=15Hz), 5.24 (1H, d, Jg=5Hz), 5.83 (1lH, d,
J=5Hz), 7.95 (1H, s)

Preparation 39

To a solution of 7-amino-2,3-dihydro—-1H-
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Fesul tlng pf ecl pi t te was coll ecte
fchtrpmlaltmtylmpily deiegilhcraged. siotalndlwitbnd6f t he

a@%ebtaam s@ll&éﬁoﬁﬁekgybgqg ghl ori de£8-0 m) were

trifluoroacetic acid (2.0
)Jtoxwarrémmwglm RCeLYe4d PodoRTA FCT 3PY863 813684

SQmulLeR [waszﬁd]ﬁﬁézlzaner qqmowerg;eraaé Uk eséDlid‘l hour s
apd ﬁoure mtg dllsop\%gy ether%% ZO n1)
BTMRAGDPCRebcPpit &fe ¢ &l ett gHf i 'rgtl crrFf%ﬁ‘?d' 3.97
dr(tzﬁd id, \aaemmto?gsue)a ar.ude (mfb,dutct 183031112,)) 4.55 (1H,
b Lenak ti iz obs
Wg \ga%g's J[ELU}!IE #gg(:o%t gl nﬁ%&aa \c/?esn red p laucgor]}\?vas

Enaemheaﬁe?d to about 30 m in vacua The concentrate

was adj ysted _t t nt _(E_ _
hydr och %rfeicsgg’l (}alao%g O%E’?%ﬁa % [r(aZBl ;bloél rtert
uzg xR Bhrnenemlcalr 416 %? oRYY &) Ot 91 —tert-
Whiih 03Q%% 3B I80HE- 2= ﬂaé@ﬁgu@thoﬂﬁmlefw)aé@emmao] —3—
con entr at d to aboug in va uo an hyos)hl {\]e%
DgFOmAEY ¥ 7§ - SePBe B n&afbé’ Ardar s P

Bd)ikn)eﬂry(lilfdzaﬁm.’xglel {aephyllet heveyiadded asetlaninddlodd-der (181
b]“%yr af(ﬂ et i hg?&gécgﬁ%le%}%%r%aer (é‘yl-g egaggzh%yezr%&re for
a§0 anramrqohoa@ St é dred et MyR( m;i@t)tusel Loz (asqirieé) ol
(%%r&s%ufﬁxycgrggnQEleﬁo)acetyl]amlno 2,3-dihydro-1H-
imidazo[1l,2-b]lpyrazole (421 mg). The whole mixture was
stirred at 30°C for 3 hours. To the resulting reaction
mixture were added ethyl acetate (100 ml) and water (50
ml) . The aqueous layer was separated, and the organic
layer was washed with 10% aqueous sodium
trifluoroacetate solution and brine, dried over
anhydrous sodium sulfate and filtered. The filtrate was
concentrated to about 5 ml in vacuo. The concentrate
was poured into diisopropyl ether (150 ml), and the
resulting precipitate was collected by filtration and
dried in vacuo. To a solution of the resulting solid in
methylene chloride (3.0 ml) were added anisole (1.0 ml)

and trifluoroacetic acid (2.0 ml). The resulting
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J=18Hz), 3.54 (2H, d, J=18Hz), 3.97 (2H, s), 4.16 (2H,
t, J=OHz), 4.35 (1H, q, J=9Hz), 4.44 (1H, q, J=9Hz),

W@ 20702814 2H, d, J=15Hz), 5.04 (2H, d, J=15Hz)PCHJIRB03/013684
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(1H, d, J=4Hz), 5.84 (1H, d, J=4Hz), 8.10 (1H, s)
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sellugiten q4taimngna desmee@4@mdo)ucﬂ'hxeasr gancentayated to
was odr &g lin aphydg,ous ﬁgdbppﬂc%wtf (& J,gétgaﬁls% 4 +o

concentrate Vacus, TheSol resi due was
b§LedItu ik %M%t@@ﬁ@@ﬁyr@ﬁeﬁ Ihmcg@hl@rmpu ﬁglwu emd
19%%%ﬁa dghberefgs ﬁ@V?O éﬁgkg%bﬁgﬂa(éﬁgﬁlcal

t ox Carbon acetyl | am no-

G BT AL oy L1 85 (1130 gf I aats 2-propanol. The
1éHNHR@CB@Eﬂcd¥deﬂﬁré9éﬁ ?? ggggﬁgfggggl(ihbzﬁkuﬁ and
4.00 04/ 039814
n)TLYOE éél )91 5 IEC'I ?512)" (573 RAH. - %)4 thiggliazol-
(3Hy Lbrp E@ﬂﬁﬂﬁb@ﬁ&?b—mﬁthﬂeﬁhodihd&mmba&etaﬁldo] -3-[7-
4+th 2 1 -
c;? gg(%%%et% )ox§/| %n ﬁgi gé:toar?l d(]]H lr[lédazorgl 4% (2
b]pyrazollo)]methyl —cephem~4-carboxylate (20.8 mg) as

aghnagggb@mlgo)go’zh(@ hydr oxyet hyl ) - 1- pyrazol i o] net hyl -
ephem 4- car bole ate The title conpound was

oB%aW%&%%n%Jenfz y&B§, s), 1.52 (3H, s), 3.26 (2H, d,
7@31[3&2)) ,2-3(.54 e(2H putlpxyeamsbeny) a@vgm- 128, 4sh hi adizazo(2n, t,

3 y%@zé (f tert Jb to?yc%r%gﬁfll’ .-t h&/]t%t h%XyﬁngHa} 4.97
a¢etaniidoP=3-5d¢Hd)or onet Ayl 28 cdph@mlﬁft@)r boxypat é1landd,

5
iy 4HZ) J 5 % u%ut okycargo nyl arii no) et yﬂ am no-1-(2

am no- 2-(tert
- Y0yrazol e in the same manner as in

Exanpl ero 22 3gsaBnamymhpusy S@Lagamlﬁolllwl\ﬁ( D20) 8
J=18Hz) , 3.48 (2H

;hxépéfye§%§§)@ﬁ#gzéfgusgéﬁﬁflc4qggqjﬁglg)El 20 g) and N-
[2-(tert-butoxycarbonylamino)acetoxy] succinimide (1.35
g) in methylene chloride (20 ml) was added N-
ethyldiisopropylamine (2.1 ml) under ice-cooling, and
the mixture was stirred at room temperature for 17 hours.
The reaction mixture was washed with water (40 ml),
saturated aqueous sodium hydrogen carbonate solution (40
ml) and brine (40 ml). The organic layer was dried over
anhydrous sodium sulfate, filtered and concentrated in
vacuo. The oily residue was purified by column
chromatography on silica gel eluting with 10%
methanol/chloroform to give 5-amino-4-[2~(tert-
butoxycarbonylamino)acetyl]amino-1-(2-
hydroxyethyl)pyrazole (1.20 g) as a solid.

'H~NMR (CDCl3) & 1.46 (9H, s), 3.89-3.90 (4H, m), 4.00-
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4.42 (1H, dt, J=16.5Hz), 5.07 (2H, d, J=15Hz), 5.13
(2H, d, J=15Hz), 5.27 (1H, d, J=5Hz), 5.84 (1H, d,
wQ 204039814 8. 09 (1H, s) 20 Preparation 41 To a BOI/iR20a31013684
of 3-am no-4,5,6, 7-
t et rahydr opyrazol o[ 1, 5-a] pyri mdine sulfuric acid salt
(2.086 qpnanch)N ot hyé dilkEQpbapy,l @niste (2H59bg) ,iw.17 (1H, s),
nE Q§ 32%‘[’chl rl_de (70 M) was added N-[2-(tert 25
t OXy am no) acet oxy] succinimde (2.72 g). The
nExbmpéewas stirred at roomtenperature for 14 hours.
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b s r St kY e h B offartic- 8) 3ol psaciazol-
10 (2Hylm—2 A ZCQar‘G—B@tQZHpaW]DODSIIQOL-(IQEH-htbi¢th¢X®1n(12H)—
sxcég@l??d?f b@@ éx&'ﬁletpg).l.'—iac%%}{e"ﬁl—%—b %rng%aa(ﬂaH’and 5—

66 WO 2004 03981
PamA 3P2603/201 BE8at - w’goxycezjoorwla(nsm@d pgetyllamino-1-(2-
At Riradhz20vy i3 W dazdle(in the same manner as in Example
car boxy-1-neth Iethoxg rlng;))acetam do] - 3-[ 3-( 2-
aﬁ?né‘écé‘tnarﬁ phows 659188y ahydr o- | - pyrazol o[ 1, 5-
15 a}@ymm(@lg@) o net byl é%ﬂ?e@')e?}?r TR ppny! ateJ5=1m), 3.48
i S i raQm
T3 S AT R e an rer ) 3, - 0F ddz ) -
| 4. 42 (1§, dt, J=16.5H=z), 5.07 (2H, d, J 15Hz), 5 13 (2H,
3gy! b—%g(H]-E ) er - Pyt ‘(’%Mcaﬁbo'&ﬂm{h Z)Tethiyh £t hoxyi g nQr)—sﬂz) ,

acét am ]ororret hyl-3-cephent 4- car boxyl até and
38.03- ((tldht E'dut oxycar bonyl ami no) acetyl]anino-4,5,6,7

20 1@&%5&%@&@&9%1 azolo[ 1,5-a] pyrim d| ne in the sane
nanner _as in npl e E s an a éJ sol i d.
1H NVR( B2oyp §° Uéczl‘i%H’ ? ami“@? 23 2.05-2. 25
(2ngdﬂwdﬁﬁ%?r&2&ﬂo@l , 3= baﬂ@miﬁidﬁhé2%hlduri€l&H@d salt
5 2H, 4.10-4,25.(2
482964 gty ™ g 17 158l by Ra 2 220p% s Tl
(mchylehéﬂthorlde (70 ml) was added N-[2~(tert-—

25 butoxycarbonylamino)acetoxylsuccinimide (2.72 g¢g). The

mixture was stirred at room temperature for 14 hours.
The reaction mixture was washed with saturated agueous
sodium hydrogen carbonate solution. The organic layer
was dried over anhydrous magnesium sulfate, filtered and
30 concentrated in vacuo. The residue was purified by
column chromatography on silica gel eluting with 6%
methanol/chloroform to give 3-[2-(tert-
butoxycarbonylamino)acetyl]lamino-4,5,6,7-
tetrahydropyrazolo[l,5-alpyrimidine (2.4 g) as a solid.
35 'H-NMR(CDCl3) & 1.46 (9H, s), 2.08-2.12 (2H, m), 3.29-
3.32 (2H, m), 3.90 (2H, br), 4.07 (2H, t, J=6.0Hz), 5.00
(l1H, br), 5.38 (1H, br), 7.12 (1H, s), 8.11 (1H, br)
Example 24
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5.84 (1H, d, J=5Hz), 7.97 (1H, s) Preparation 42 To a
sol ution of 3-amno-4,5,6,7-
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o[ L. . H 2.08-2 .1 2

13 guapsppntpnyariony et 3t Bk evat Jiufls, 576, 700
gtéBEShﬁdrbzﬁxa@qloH%OE—§EPWrumLﬁﬂmq?$g,tﬁelaz@QHmanner
), 5. ) , ) , .2 1H,

Sl Eaaid e, 27 qgya iokblou®) sphadf, L1 BT

ANl a0l -8-Y152- p3H(¢| s), 1.53 (3H, s), 2.05-2.25 (2H,

cay boxyoh - newhylet haxys i no) gcatanizgp] -B; [B=18uz67 BO30-
2004/ 039814 PCT/ JP2003/ 013684
ati hopr 8B oMdni dio)Q%, 628; 751 et FathPdro-42 piffzolbp 12522 (2H,

a&pynkmtﬂ&mi,o]mmy{%@% c@phgnemﬂczar,bcﬁmzat elThedt i TE&HZ) ,
c u was, oht gi ne 0 hydrnyl
7%@?(2)%2- ?B-t%leﬁf?zb)ut o‘/;-y% gﬁyl gsr% no-1, 2, 4-t hi adi azo

| Prbparation 42

3-Y1) - 2pd 151 gblnRutaxygaronyl ab-geshyl gthoxyi m no)

acet anm do] - 3-c¢ Foronet hyl ™~ 3- cepheny 4- car boxyl ate and
3tetrahydropyrazolo[l,5-alpyrimidine sulfiric acid salt

{311 pbusentcasprbarioplopapiand ap o o5, Ger
| y P> m di ne

HEoF RV Eeap b 2 S8 Al ot added 1 T R e
(Bae)éxggar%ﬁr(y?@rﬁ%% piogzoggmgﬁ]dsu&c_mmias ((zz|,29 g).
(oo “marchpps "5 bhtac st st Cbupgritle Foifs nours.
JEREZ Y ea4 050 R0 E2Fe whs #a8he@Mith J2tekefedsatgeous
S%é@&gm yﬁ??@&Qn gagﬁogége gbl&%ﬁ?ﬂ: %H%léﬁﬁhngc layer

was dried over anhydrous magnesium sulfate, filtered and

concentrated in vacuo. The residue was purified by
column chromatography on silica gel eluting with 5%
methanol/chloroform to give 3-[3-(tert-
butoxycarbonylamino)propionyl]amino-4,5,6,7-
tetrahydropyrazolo[l,5-alpyrimidine (3.67 g) as an oil.
'H-NMR (CDC1ls) & 1.43 (9H, s), 2.08-2.13 (2H, m), 2.52 (2H,
t, J=6.0Hz), 3.32 (2H, t, J=5.0Hz), 3.43-3.46 (2H, m),
4.07 (2H, t, J=6.0Hz), 5.12 (1H, br), 5.23 (1lH, br),
7.13 (1H, s), 7.97 (1H, br)
Example 25

7B-[(Z) -2-(5-Amino-1,2,4-thiadiazol-3-yl)-2-(1-
carboxy-l-methylethoxyimino)acetamido]-3-[3-(3-
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15 (1H, s) Preparation 43 To a solution of
5-am no- 1- net hyl pyrazole (100 g) in water (700 m)

waweoog/ozmsaed concentrated hydrochloric acid (8BCTiB20eand3684
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sodiumnitrite (63.9 g) in water (200 20 nl) at a
tenperature bel ow 10C. The reaction m xture was
&trﬁiﬂi@plrapiBﬁaﬁﬁIdoB&m e £3-tEheapyelxiopi Jt—a@yadazed)bi[di , 5—

col | ect ed il t [ t
rmes i SRR P e ol 28 SRR A pSS e 46 &
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g%ceh@gﬂla@%?aiéihqdjdm&fh arboneEhBnak F&rb%%%ﬂé&ewaﬁd 3-
rogepat ed under 00N pressure o)
Thy F@g?ri@&f?%ﬁ/ﬁ%ﬁmﬁa@we DpEaD ety IR r P fapa 7"
Mﬁ%tﬁ@ﬂ?d@ﬂbvﬁaxbﬂdwﬁa%ﬂmlpimlmhdunmuxnﬂthwes&ms manner
adde coho t. i xt
st¥rtéd xfaglquyhouras The &ﬁgg %l))%lg?%%lslgﬁ(rjn\)/(vagre e
c“cH—Iijemizd)yléBSL f51ti|(aH|,os)and &2 eBHpo gl ve2.05-2.25 (2H,
t [ F 5

P; % N& E)I-ZO@SW ﬂ¥£?zobe§§u (2‘111“ Qiaco‘ﬁl@ﬂlﬂ (3584 (2m,

Pdep\aréﬁﬁ@rh 453 @8)1&) 590h2B39814 ﬁcﬁllJPé@be/‘Bst%sZHZA

spl gsignogl (41H- erl)am4109i r(rEHbyblnyUazlcmﬁz)Splsumsc aei,dd,

oL ahehaf-aroh b o e hparop b Eif L forg t§ﬁ%Hr .92

d(DHane)(474 m) was added to this 5 solution. To the
resul ti ng.m m Xt e vvas added dropwi se phenyl

C g) maintaining pH of the mxture

at 6.9 Twth 4Nlaque>@us>fso‘ialmmhydiomreaéywmaweat(lao g)
tfﬂpﬁégégrﬁ7@% QWqugﬁrghgdﬁ%@@%b%%éﬂﬁ%é%éﬁWﬁ§drochlor1c

stirre hour preci pitated solid was
c@w@cﬂéé By )f iang aw%huranalaﬁlé@ t$4i%edkb- 4hi Heter (200

R¥5t4ap &%@ybéﬂbﬂoﬂbp@20|@hé1§5a@klon mixture
VR(DVBO d6) 8 3.52 (3H. s) , 5.00

7wq:@ 3 ggre@(;ﬁt n’;') c Y3 %q_HnlB}'lg S. &'%Q ?:resc)i yitated
7 p p
solid was collected by filtration and dried to give 5-
amino-l-methyl-4-nitrosopyrazole (117 g).
!H-NMR (DMSO~dg) & 3.52 and 3.59 (3H, s), 7.22 and 8.51
(1H, s), 8.17 and 8.51 (1H, brs)

Preparation 44

To a suspension of 5-amino-l-methyl-4-
nitrosopyrazole (117 g) were added sulfuric acid (91 g)
and 10% palladium on carbon (58 g). The mixture was
hydrogenated under balloon pressure for 10 hours. The
reaction mixture was filtered, and the filtrate was
concentrated in vacuo. To the concentrate was added
isopropyl alcohol (2.3 L), and the mixture was stirred
for 1 hour. The precipitated solid was collected by
filtration and dried to give 4,5-diamino-1-
methylpyrazole sulfuric acid salt (158 qg).

'H-NMR (D,0) & 3.74 (3H, s), 7.80 (1H, s)
Preparation 45
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Preparation 46 15 To a suspensi on of
5-am no-| - net hyl - 4- phenoxycar bonyl am nopyr azol e

W@ 1®3/038¢) in tetrahydrofuran (1 L) were addePCT/JP2003/013684
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triethylamne (67 g) and triphenyl nethyl chloride (185
g) at roomtenperature. The m xture was stirred for
6.5 houhssolattiba m@djwlaﬁinbxﬂumME&dmmszle

h 0 f

hg@!}@ﬂ @aCl@ ;gfg &'ﬂsol %ewy:ggf {16 (rj{gﬂh AL sl
fneutataulerzeﬂqcmmlﬁe@ o Whtheﬁﬁﬂa@ézue:nu%o@%wm ayHaoxide
(;oihtlme q&@%ﬁ&agewévaum@nqﬁéﬂs ddaqyat ep €3k,

he suspensi on was stirred for 1 25 hour, .The )
sépﬂatmgl colfPedEd 1RF 4} FiRGt POKTHAG daRdded giygpwise

1pHEE oyl c%wte{wmﬁat@omylzanmoﬂﬁuntammg pH of the
T RRREBVES gy & oER Y faRaSeptE odllim pygreyide solution
7aQOa7t@&pdﬁéﬁﬁré@be18w120€dkl Phe) ra3chiepamat:itand was

%t?r?%%p ﬁgu} gﬁ@EX'%é ﬁﬁé?ﬁﬁed .solid wa.F,e

enoxycar am no- am nopyr azo
(ngl@cg)ed rsz N-Henethohf @mﬁam@@q 1t<5 yiveepcamd@ed1-

tﬁlé%hg}w-@mmfer(é%éa%oag}@aien@_rntoﬂwavé01\5 (2185 g .

am noét hyl ) car banat e .2 Q) N, Nt di met hy[ f 6r mani de
( Z52NHR Y DMSPhelshi Rt & 2mds3f%vt|9r)red5f%9 $2HeuPgsdnd 7-10-7.50

peguedm)nt @ g (1§ 10pb6sh). The slurry was stirred for
1_hour. The Er%{_:i pitated solid was collected by 69 WO
2 JP2003/ 013684 filtration and dried to
gi ve a Toude spis@eunctiolhef cbvdminprddustthwals-4stispended
in. N, N-dj j th uspensk An was
ng R i PLTBR G 5 pRad o 10 s S UBPERLAT TP on

waeteedlvelr afnzami éht Ll eifpacatddedieriatByhauise T 9)

SQthﬁ¥3 Héﬂ§fﬁ%€ﬁy?ycﬁm&f¥§é(WHS@ﬁghegt Wddh temperature.

acetonitrile "and drie ive 4- tert-
bGEEx Par By | is n%E%ﬁW)ic%PEar?oﬁ Jhﬁ”%? 1-TRtHyp- geaction
tmh&h@mﬁInﬁdné@m@@0p§p@a@be(@2&112 g)and the mixture was

556810 (AY bragits, ghte BRCEIRL LS. St £1at b1y

MeplGelted Iy Hikira?ibd @hld vshad 1WiTh3BepiBHe)

P&?R% %Hég§f'ether (1:1). The crude solid was suspended
in water (3 L), and the suspension was stirred for 1
hour. The solid was collected by filtration and dried
to give l-methyl-4-phenoxycarbonylamino-5-
triphenylmethylaminopyrazole (253.6 g).

'H~NMR (DMSO-dg) & 2.74 (3H, s), 5.57 (1H, brs), 7.00-7.50
(21H, m), 8.12 (1H, brs)

Preparation 47

To a suspension of l-methyl-4-
phenoxycarbonylamino-5-triphenylmethylaminopyrazole
(253.6 g) in N,N-dimethylformamide (1.5 L) were added
triethylamine (59.5 g) and tert-butyl N-(2-
aminoethyl) carbamate (94.2 g) in N,N-dimethylformamide
(254 ml). The mixture was stirred for 5 hours and
poured into water (10.6 L). The slurry was stirred for

1 hour. The precipitated solid was collected by
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To a solution of (Z)-2-(5-am no-1, 2, 4-thi adi azol -
3-yl)-2-(1-tert-butoxycarbonyl-I- 15

woredohgsmthoxyi m no)acetic acid (319 g) in N, N PCT/JP2003/013684
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di met hyl acetam de (1.5 L) were added potassium

carbonate (113 g) and net hanesul fonyl chloride (126
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pHLBf bhe)305r@silct6<ﬁllm(3<ﬁur@)at 66 Mitth &Jné?elﬁayllabn,né 87
Thexorgaghc 7 ayer (s sgpapatedy Vﬁﬁhﬁl M th) wat er

and brine, "and evaporat ed in vacuo concentrate

v@é?ﬁiﬁéédﬂ?nﬂ.@_. di i sopropyl ether (15 L), and the

:rjesul t IT]Q Br g@&ggtl@tne ohﬂNaSZ. cobt est-?—%llhw—f(li ,I)z,rzatﬁmmandzol—
rie | ve met hox Z) -2-

(47 P N e

Zﬂéﬁhyeéﬁmlfmlﬁyaxm)bamgtib aetihy | (St1Poxy)i mMmolY alet am do

1‘#&%@&?‘%%@5%%?&/]8(131 ggpsglﬂ—? 489 b%?%eaf% gn?_ééggr’s {uf) carbonate

3(4533g70 arel m‘@mw@sgnyﬂ:@mm ofﬂs%@4ml( 2@nder ice-
4. B

”l%ﬁéﬁgs Z‘ﬁflhlx% Are%qg% (:?L‘Ell (%%H 51'% 4.0 f]: %@'ﬂzf hours.

6Tha r@@lqtlcpn JEgE e wes3gdisd P 5?]-“81’? ye grigthyl

(2EetBre) and . ddH The Jeﬁgéhlz): iaﬁmnWaes 26 dlee@ with

SHRHGEL S50 K S S oP 3oy PP 25 Bt by BB O
| the other hand, a suspension of 4-methoxybenzyl 703-
e J%o?ﬁ%%fia?‘ KR Ry Por bt s (400
nhydxowvd@radtﬁad 30G- o) sior anmlhgﬂlsm yqn; ufeher24s &) and

ghtd,ﬁeaagegﬁg e(yes) skhsr ad5ft 0 6 Ny 5. whehassi um
trlethylamlne under ice-cooling. To the resulting
mixture was dropwise added the above obtained activated
acid solution at 10°C under stirring. Stirring was
continued at 5-10°C for 1.5'hours keeping pH of the
reaction mixture at 6 with triethylamine. The organic
layer was separated, washed with water and brine, and
evaporated in vacuo. The concentrate was poured into
diisopropyl ether (15 L), and the resulting precipitate
was collected by filtration and dried to give 4-
methoxybenzyl 7B-[(Z)-2-(5-amino-1,2,4-thiadiazol-3-yl)-
2—-(l-tert-butoxycarbonyl-l-methylethoxyimino)acetamido]-
3-chloromethyl-3-cephem—-4-carboxylate (495.7 g).

'H-NMR (DMSO-dg) & 1.39 (9H, s), 1.44 (6H, s), 3.45-3.70
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(51.2 g) was added to this solution, and the m xture
was stirred for 30 m nutes.
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VERTRPKY Lader &b’%‘lﬁtﬁﬁsa ARG - po"ﬁlil%drﬁﬁ?&lm é‘blﬁi‘“olb’gf was
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I d
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i e was acid 0 concentrated
hydioehilépite acilditbion {2 emét)u@@doea%’w aqueous sodium

chloride solution (375 ml). The organic layer was
washed successively with 10% aqueous sodium
trifluoroacetate solution three times (750 ml x 3) and
20% agueous sodium chloride solution (750 ml). The
organic layer was concentrated in vacuo, and the
precipitated 4-[N-(2-tert-butoxycarbonylaminoethyl) -
carbamoylamino]-l-methyl-5-triphenylmethylaminopyrazole
was filtered off. The filtrate was further concentrated
in vacuo to a volume of approximately 600 ml. This
solution was added to diisopropyl ether and the
suspension was stirred for 1 hour. The resulting solid

was collected by filtration and dried. The solid was
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10C, and the resulting precipitate was filtered off.
The filtrate was chromat ographed on Diaion(r) HP-20
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eluate was concentrated to about 3.5 L in vacuo, and

2M sul furic 15 acid (51 m) was added. The m xture was
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HORRSo Phe T8 procnt ht baclydPar@ e Vot | 0t af 5y e
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I o} met hyl em 4-car boxylic acid h¥dro gen
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ure of ac
vacuo, and 2M sulfurlc acid (1.5 ml) was added The

mixture was further evaporated to a volume of
approximately 12.5 ml, and water (6 ml) was added.

After addition of seed crystals (10 mg), which resulted
in the precipitation of a white solid, the mixture was
stirred at room temperature for 1 hour. The mixture was
further stirred at 5°C for 13 hours. 2-Propanol (20 ml)

was added at 5°C over 20 minutes, and the slurry was
stirred at room temperature for 4 hours. 2-Propanol (20

ml) was added over 30 minutes, and the slurry was
stirred at room temperature for 3 hours. The
precipitated crystals were collected by filtration and
dried to give 7B—[(Z)—2—(5—amino—1,2,4—thiadiazol—3—yl)—
2~ (l~carboxy-l-methylethoxyimino)acetamido]-3—-{3-amino-

A—[N- (2—-aminoethyl) carbamoylamino]-2-methyl-1-
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10 anhydride (9.87 m) and formc acid (7.96 m) was
stirred at 40C for 30 mnutes, cooled to 0C, and added

waelecawpnsses t o t he above solution at 0C. The whoP@T/JP2003/013684
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m xture was stirred at OC for 2 hours. To the m xture
was _added bri ne, and the whole m xture was extracted
];@mi@liet}malﬁh@rleﬁﬂcmphéﬁheélecgabbxyllay:erac/m ydedgen
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Tdmehmdgadec (I9ayB€r m/ila)s Frd hedrmich a it et 7 a‘h@ Bt ) nEas

angd, dr.i ed a2 ek é’?‘a%%%u'%“r&%ﬁéése IBe13Q %QJ Vc?’@ UAf1 added

evapor at e ced pressuré fo give
S@t@HWl$het90|tlhd3 EBOV e i wlatze@nvmat‘qw etChy| The WhOle
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S%I%ns§hum ?f%q%_ﬁ%r?é %églg } §§‘|uq}l‘§ :@‘é%@“‘cea’ pressure
2@@4@@898mu|d©T/hUPQFOﬂ®n@11@684meE Iys:H-pyrazol-4-
R%%Eég§mé&#h )'ﬁﬁﬁgwaﬁég'Qgeélig)ﬁhéﬁﬂé§togt@§ without

-(tritylamno)-1H pyrazol -4-yl]formam de
(Bughhey) puw\ﬁwastﬂd%et hyl f or mam de (66 m) was added

spdigprhydionde o 264 rTg, 60% oi | suspensi on) under a
at nos here stlrrln

nitroge nﬁ Xt ure

was stlrE]F%dcﬁP §CH* uﬁ% ‘?rf té3- lﬂ‘}ntohe M xii nje \i/\gre
agdedzbard—un)yfothdmBide (13.33 g) was dissolved in N,N-
dimethylformamide (130 ml). To the solution were added
trityl chloride (29.2 g), triethylamine (66.3 ml) and 4-

dimethylaminopyridine (465 mg), and the mixture was

stirred at 60°C for 5 hours. To the reaction mixture
was added water, and the whole mixture was extracted
with ethyl acetate. The organic layer was washed with
water and brine, and dried over magnesium sulfate. The
solvent was evaporated under reduced pressure to give a
white solid. The solid was triturated with ethyl
acetate/diisopropyl ether (1:1) to give N-[l-methyl-5-
(tritylamino)-1H-pyrazol-4-yl]formamide (19.18 g). The
NMR spectrum of this compound indicates the existence of
its rotamer.

'H-NMR (DMSO-dg) & 2.76 and 2.92 (3H, s), 5.56 and 5.84
(14, s), 7.0-7.4 (16H, m), 7.66 (1H, d, J=1.7Hz), 8.3~
8.4 (1H, m)
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7(130 [ml()Z)an% S%@l)&m ﬁi?dllde 2(1. &2 t %) adi BBe| D3xFUre Has
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%{qg]o %&b?%%%/{il"’%%ﬁﬁ%ﬂga%ﬁacet do] ﬁ%lil% amn nli)N was

pydazal i agmet biye- ﬁi&&ph@’%&é&‘mybﬁéd Wheht iddleyl acetate.
- f | - -

g ﬁ’i%?n%éii@fc OP&?%?S%a&;%%%WﬁP{ 5&% phad Brixs, ang

bdtréﬁﬁcaxmymagnﬁétlny\l sttHdatien ndler et @hveot- 8as
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35forny|- E ] | -5-(trity Iamnoz-ll—l-pyrazol-4-

‘ar Bﬁrrétlelﬁcﬁl 1Rl sahet HBAnYE ths mefhylene
E&Wrﬁlcﬂe/éﬂ@yNNBcémaﬂzfef um :af) td SgLeapedre hdiwat BS{N-
e eX| st i rot l74 WO §O?é/ 039814 1-a-—
P 15@"@6 B ) HPY&RZ0
1yl]m1(®+prcp@ylc2r9a&a9:e( 92.719 ,gh. 97T laadNBR28pe2Mrum of

Al 4 . H
Sy SR e ot et

of H7NEB-(DMSCR)ds) 28 (153a7mamill 32 (948, s), 2.6-2.9 (6H, m),

t hi adi azy - 3s)y| )523@1219@ *BOX:M | et hyj et BO>8¥'6m9n0()1H m) ,

a etam dO -am no- am nopro

9 ](15 , m), —B H, mF, 9y % (1H, s)
ESI-MS: m/z=562.3(M+Na)

Example 27

7B-1(2)-2-(5-Amino-1,2,4-thiadiazol-3-yl)-2-(1-
carboxy-l-methylethoxyimino) acetamido]-3-{3-amino—-4-[N-
(3—aminopropyl)-N-formylamino]-2-methyl-1-
pyrazolio}methyl-3-cephem—-4-carboxylate

The title compound was obtained from benzhydryl
7B-[(Z)-2-(5~amino-1,2,4-thiadiazol-3~-yl)-2-(l-tert-
butoxycarbonyl-l1-methylethoxyimino)acetamido]-3-
iodomethyl-3-cephem-4-carboxylate and tert-butyl 3-{N-
formyl-N-[l-methyl-5-(tritylamino)~1H-pyrazol—-4-—
yllamino}propylcarbamate in the same manner as in
Example 1. The NMR spectrum of this compound indicates

the existence of its rotamer.
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fornyl am no] - 2- net hyl -I - pyrazol i o} et hyl - 3- cephem 4-
carboxylate (140 ng) in nmethanol (2.6 mM) was added 10

w@emgesusiat ed hydrochloric acid (0.176 m) at PODIR2003/013684
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tenperature, and the m xture was stirred for 6.5
hours. To the reaction m xture was added sodi um

Hyﬁfmme(bzo;araoqnaw (477 8Y), 1amd2t.he (A} une, was9-3.9 (9H,

i fj b e C

tol}w ?? %efipho {iﬁl’lsﬁ%ff p%?%} 95%6 ‘ﬁ'lle d
eTﬂ‘at gHebnt ai. r8|4ng(leH,de® r&gé - éﬁédiucti3 \Hasgei/ab%ﬁiat@li to
r cg%onltnle acidified with diluted

c acid and chromat ographed on Diaion(r)
HP- 20 &laitad nguabehs20% afuedirsl 0z br dpadhokminee 1 & it e

Vaigi £@DseBRLratgd )U@e(llﬁﬁﬂﬁéﬁypﬂ%ﬁ&lﬂfﬁ_{mﬂi&ﬂylmlno) -

Iyophlllzed to

LEJRRAE 9-@*&% SR ino-4- (N7 43 a@dmopropyl) -N-

3fdf&y2aﬁ1n©%ﬁ@%meﬂhym&hybgthamﬂhmhmﬁﬁh&ﬁﬂh+dephemf3-
0 I

5Amh Ry LAk’ AN OPY) AELAGhS B iy e 2dded

1¢bmm(©ze)te§ hysPedclsot bel, apjid 1(09517(52H11)£ta room

%?ggéatEQ 7. 3Hg3 ﬁ%(%ﬁx%ugéHwéQ’séiﬁﬁéﬁnﬁoﬁ 885 hours.
217. 7Fﬁ3 . @? and 5..11 (2H,

ABq thee ISagHARn 5“322‘51611‘?4 Was 31 Odlsu%ehxﬁiipgén

Jc4rB6Rhte 1199 dd) , SAn&Sth¥Sm imtA63 6r 4 %ﬁr&ifﬁad by
Pregaratl on 52 tert-Bu

I
(FFRRSPaiiG) PRy IS CayiPantha iy bt EaHaPEERate
Thef ekl dpeopetind Mas diai eabdateorohtal-mitdyd desired

t%?%&gh l %rgsgo vﬂlﬁkép%r oéglé?hy%b']ot\%banat elrn tﬁjélgé. geidified
nmmhhrdagumwd.Mygmngml@nlglacpg(@aq qhx@maggggaphed on
1‘;’;95 of® sl 24 %E%Ig%@%h%osgs%ﬁ%c?? SRopdspsel, The
(8lasy, wgs7§qpqﬁp¥g§pe un gexs LetH D PFIRFULF, and
615@9h§ﬁ§z@3ﬂ%&]§ivé Kgf@kz ) L2095 3 Hd5H, 2 M - thidbiazol-
(RrRLT 2o Etart wrpol Trat by eh g Bl e R T it 13- (3
4athhadidazal3-ZmyinopRepyl) amino] -2-methyl-1-
pyrazolio}methyl-3—-cephem-4-carboxylate (39 mg).

'H-NMR (D;0) & 1.52-1.54 (6H, m), 1.95 (2H, tt, J=7.3Hz,
7.3Hz), 3.0-3.2 (4H, m), 3.16 and 3.38 (2H, ABqg,
J=17.7Hz), 3.68 (3H, s), 4.89 and 5.11 (2H, ABQqQ,
J=15.6Hz), 5.22 (1H, d, J=4.8Hz), 5.83 (1H, d, J=4.8Hz),
7.59 (1H, s)

ESI-MS: m/z=636.3 (M-H)"

Preparation 52

tert-Butyl 2-{N-formyl-N-[l-methyl-5-
(tritylamino) ~1H-pyrazol—-4-yl]lamino}ethylcarbamate

The title compound was obtained from N-[l-methyl-
5- (tritylamino)-1H-pyrazol-4-yl]formamide and tert-butyl
N- (2-bromoethyl) carbamate in the same manner as in
Preparation 51.
IR(KBr) 1709, 1670, 1170, 704 cm™
'H-NMR (DMSO-dg) & 1.35 and 1.36 (9H, s), 2.65 and 2.75
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Example 30

B i aae 1, o)

78-1[(2)-2-(5-Amino-1,2,4-thiadiazol-3-yl)-2—-(1-
carboxy—l—methylethoxyimino)acetamido]—S—{3—amino—4—[(2—

aminoethyl)amino]-2-methyl-1l-pyrazolio}methyl-3-cephem—

4-carboxylate

The title compound was obtained from 7B-[(2)-2-(5-
amino-1,2,4-thiadiazol-3-yl)-2-(l-carboxy-1-

methylethoxyimino)acetamido]—3—{3—amino—4—[N—(2—

aminoethyl)—N—formylamino]—2—methyl—l—pyrazolio}methyl—

3-cephem-4—-carboxylate in the same manner as in Example

28.

IR(KBr) 1770, 1651, 1593 cm™”

'H-NMR (DMSO-d¢) & 1.53 (3H,
(4H, m), 3.26 and 3.39

- 4.87
5.84

and 5.11 (2H, ABqg,
(1H, d, J=4.8Hz),

s), 1.59
(2H, ABg,
J=15.7Hz) ,
7.63 (1H, s)
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but oxycar bonyl ) am no] - 2- hydr oxybut anoi ¢ acid (82.5 Q)
was added to the m xture. To the m xture were added 1-
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| réeacti on mxture was di ssol ved
dTeél seerduisamey Pullfiqheb¥opddicd Wl v%&%léran

SHﬁfSﬁé‘t\é%'ﬂép\w he Mat B g aRdthbeipgl The extract was
dried over anhydrous %{Je?l? 7 WD ,2004/ 039

1
PETE IPBEO03LOFIOMAT ST ¥ 0@ R et Fided (350
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?%gtggéglr&;}l&e rIharl eg%%t%??(acuo to give tert-butyl
(%Hmmwbomnmpyaaz@gﬂz} wh],afirfo}t 4 (1H, m), 1.9-2.2
(14, m), 3.1-3.3 (1H, m), 3.3-3.5 (1H, m), 3.65 (3H, s),
4.20 (1H, dd, J=3.6, 6.6Hz), 4.7-5.3 (4H, m), 7.24 (1H,
s), 8.58 (1lH, s)

[]?% (c=1.05, CHCl3)=-27.06°

Preparation 54

To a solution of tert-butyl {(3S)-4-[(5-amino-1-

methyl-1H-pyrazol-4-yl)amino]-3-hydroxy—-4-
oxobutyl}carbamate (68.51 g) in N,N-dimethylformamide
(350 ml) was added chlorotriphenylmethane (67 g). To

the mixture was dropwise added triethylamine (67 ml).

The mixture was stirred at room temperature for 12 hours.
The reaction mixture was dissolved in dichloromethane (2
L). The solution was washed successively with water and

brine. The extract was dried over anhydrous magnesium
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5 oxobutyl)carbamate (64 g). 1H NMR(CDC13) 8 1.46 (9H,
s) , 1.3-1.6 (1H, m , 1.8-2.1 (1H, m, 2.95 (3H, s),

WQ@20483814 1H, m), 3.3-3.6 (1H, ), 3.95 (1H, POTJIRLOERI13684
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hydr gcblar kG -a%d angds chiquat eghgRhedhte (1.7 L), and
the mixture was washed successively with water (1.6 L),
10% aqueous sodium trifluoroacetate solution (650 ml x
3) and brine (650 ml), dried over magnesium sulfate and
filtered. The filtrate was concentrated to about 1 L in
vacuo. The concentrate was poured into diisopropyl
ether (3 L), and the resulting precipitate was collected
by filtration and dried in vacuo. To a solution of the
solid in methylene chloride (660 ml) were added anisole
(220 ml) and trifluoroacetic acid (660 ml).

The resulting solution was stirred at room
temperature for 4 hours and poured into diisopropyl
ether (7 L). The resulting precipitate was collected by

filtration and dried in vacuo to give a crude product
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sul furic acid solution (33.18 nl) was added. The
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J=17.6Hz), 3.0-3.3 (2H, m), 3.45 (1H, d, J=17.6Hz), 3.74
(34, s), 4.47 (1H, dd, J=4, 6.3Hz), 5.06 (1H, d,
J=15.7Hz), 5.25 (1H, d, J=4.8Hz), 5.28 (1H, d, J=15.7Hz),
5.87 (1H, d, J=4.8Hz), 8.07 (1H, s)
Preparation 55

To a suspension of 1—methyl—N5—trityl—1H—pyrazole—

4,5-diamine (1.60 g) in ethanol (50 ml) were added
triethylamine (0.627 ml) and diethyl squarate (0.858 ml),
and the mixture was stirred at room temperature for 22
hours. To the reaction mixture were added ethyl acetate
(200 ml) and hexane (100 ml), and the solution was

washed successively with water, 5% aqueous citric acid
solution and brine. The organic layer was dried over

anhydrous sodium sulfate, filtered and concentrated in
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5-(tritylam no)-1H pyrazol -4-yl]amn no}-3-cycl obut ene-
1,2-dione (1.45 g) as a solid. 5 1H NVR(CDC13) 8 1.42

W@ id4/08m8)4 , 2.99 (3H, s) , 4.41 (1H, Dbrs), 4.POT/§E2b)H3/013684
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q, J=7.2Hz), 6.40 (1H, br), 7.13-7.35 (16H m
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f%ltgrg%.géhe filtrate was 80 WD 2004/ 039814

13684 concentrated to about 5 m in
vacuo. Tihea contentioat ®f benzhydryl 7B-[(Z)-2-(5-amino-
1,2,4~thiadiazol-3-yl)-2-(l-tert-butoxycarbonyl-1-
methylethoxyimino)acetamido]-3-iodomethyl-3-cephem-4-
carboxylate (201 mg) in N,N—dimethylfprmamide (1.8 ml)
was added N-(trimethylsilyl)acetamide (720 mg), and the

mixture was stirred at room temperature for 1 hour. To
the reaction mixture was added a solution of tert-butyl
2—[(2—{[l—methyl—S—(tritylamino)—1H—pyrazol—4—yl]amino}—
3,4-dioxocyclobut-l-en-1-yl)aminolethylcarbamate (682
mg) in N,N-dimethylformamide (6.3 ml), and the whole
mixture was stirred at 35-40°C for 7 hours. To the
resulting reaction mixture was added ethyl acetate, and
the precipitate was filtered off. The filtrate was
washed successively with water and brine, dried over

anhydrous sodium sulfate and filtered. The filtrate was
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was poured into diisopropyl ether (80 m), and the
resulting precipitate was collected by filtration and
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FJ@F/JEQ%SS/( 68%4 784 WP, 2004/ Q308149 (1H, m), 3.74 (3H,
s), 3.86-4.03 (2H, m), 4.93 (1H, d, J=14.5Hz), 5.10 (1H,

d, J=14.5Hz), 5.29 (l1H, d, J=4.3Hz), 5.83 (lH, d,
J=4.3Hz), 7.99 (1H, s)

Preparation 57

To a suspension of tert-butyl 3-
aminopropylcarbamate (366 mg) and 3-ethoxy—-4-{[l-methyl-
5-(tritylamino)-1H-pyrazol-4-yl]lamino}-3-cyclobutene-
1,2-dione (670 mg) in ethanol (30 ml) was added
triethylamine (0.195 ml), and the mixture was stirred
under reflux for 3 hours. To the reaction mixture were
added diethyl ether (40 ml) and hexane (10 ml). The
crystalline precipitate was collected by filtration and
dried in vacuo to give tert-butyl {3-[(2-{[l-methyl-5-

81



(tritylam no)-1H pyrazol - 4-yl ] am no}- 3, 4-di oxo- I -
cycl obut en-1-yl)am no] propyl }carbanmate (788 ng) as a
W oloi39814+ NVR(CDC13) 8 1.43 (9H, s) , 1.67 (2PCT/JIP2003/013684
quintet, J=5.5Hz) 5 3.15 (2H, q, J=5.5Hz), 3.17 (3H,
s), 3.60 (2H, g, J=5.5Hz), 4.82 (1H, brs), 4.86 (1H,
t (t by P no p—44 -plyldd z dir94 vl Bé&m{ bk} -Br, 2 —dA 1:8>71-33

&}ﬁghv%1§$n %3Y§§aﬁipgk§?§g§&ﬁ1§§b%8a¥% q 7 YhdPnaofa

ka4t hi adi azol -3-yl)-2-(1-tert-butoxycarbonyl -1 -

t ym d 3- I
BB 8133‘1’@36 Ry Nl kR or M 306 oy o2 -
viasl &d M(tﬁrﬁetﬁgﬂ)sn |§A3%oé§%m g +( 656 hyh2H anﬂr
thes 15 Xt ure2waa st ig¥ed, ad . 8OMLHENRET =B SH oY, 48. 44
TIRTES:) 10 be (SECULS, Wi urs e added . S0h Ui oRa,
{S-[(2-{[1- mathyl 5-(tritylam no)-1H pyrazol -4

am no}; 3, 4-di oxo-1-cycl obut en-|

; opyl }carbamate (637 ng) in N, N 20
di met hyild a1 newrideifs. 2 fmbenzdndithe Whol éZ iRt uide amsisno—

Sf'irfdtﬁiaa§a%%q1§l f%5&h@yiﬁer{aﬂd%%ﬂyﬁéﬂﬁéﬂﬁl 1—

action m xfure was adde ethyl acetate g
m@thml@éhswamér\mwﬂ%%%l oﬁrmﬁﬁélerﬁhxlr e ﬁagem“l‘

Washiss v SHE e SBi1e Ik )M .'t.lli] M@Neﬁlﬁ@Qh@l%ﬁﬁarﬁﬂdebKﬂne ml)
(50 m& 25 dried ovr d odlu {Jégglte nd n
{72 o Gedoe (SEims drelhaty LEAEsRen Sehal gapf the
inli ¥eeHe. wike stﬁmta{’at Eomstpmpee:@‘aun&) ot sé)@rmp;alutes

he I C
h PER® coB O Mt Oar Sty Page S AL LO5E core-
Sohuy i oh3efl (t2he[ [ 13tne gyl t Pndtséitivd amd nethii epgrazol—4-
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viak) %miﬁpé@r@Pledd%ﬁr]@@ﬁ%E?at(éﬁg e 3 hAwX and

POUREER L NS rélainsiR Opy| 2 RLher ap80 tHeg whdhe mestlirengas
precipitate was col lected 35 b flltratlrrg?‘ and dr.i ed

i stiaEes 86 givé B Coritde Hroduerrs( 5650 RS S
p:lbléaq‘:tednbmlp;rtepm atayeatiPe@ ethivlli ZideraOBS ¢6Dumi) and the
elutin

b%??céﬂ'gﬂglﬁ%% gﬁan%’ﬁefie ua%d gg%t on‘I‘I’l%’ lf%l%@%&’ga%gshed
successively with water (50 ml x 2) and brine (50 ml),
dried over anhydrous sodium sulfate and filtered. The
filtrate was concentrated to about 8 ml in vacuo. The
concentrate was poured into diisopropyl ether (80 ml),
and the resulting precipitate was collected by
filtration and dried in vacuo. To a solution of the
resulting solid in methylene chloride (2.4 ml) were
added anisole (0.80 ml) and trifluorocacetic acid (1.6
ml). The resulting solution was stirred at room
temperature for 3 hours and poured into diisopropyl
ether (80 ml). The resulting precipitate was collected
by filtration and dried in vacuo to give a crude product
(565 mg), which was purified by preparative HPLC
utilizing ODS. column eluting with a mixture of
acetonitrile and phosphate buffer (pH 5.5). The eluate
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WO 2004/ 039814 PCT/ JP2003/ 013684 contai ning a desired
product was concentrated to about 20 m in vacuo. The
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was added ethyl acetate (50 ml). After the precipitate
was filtered off, the filtrate was washed successively
with water, 5% aqueous citric acid solution and brine.
The organic layer was dried over anhydrous sodium
sulfate, filtered and concentrated in vacuo. The
crystalline residue was washed with a mixed solvent of
diethyl ether and ethyl acetate and dried in vacuo to
give tert-butyl {2-[(2-{[1-methyl-5-(tritylamino)-1H-
pyrazol—4—yl]amino}—z—oxoacetyl)amino]ethyl}carbamate
(823 mg) as a solid.
4-NMR (CDCls) & 1.43 (9H, s), 2.97 (3H, s), 3.31 (2H, g,
J=5.5Hz), 3.43 (2H, g, J=5.5Hz), 4.53 (1H, s), 4.84 (1H,
brs), 7.10-7.30 (15H, m), 7.47 (1H, s), 7.67 (1lH, brs),
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83 WD 2004/ 039814 PCT/JP2003/013684 8.20 (1H, brs)
Exanpl e 34 To a sol ution of 4-nethoxybenzyl 7(3- [ (2)

WO 2604039814 PCT/JP2003/013684
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trifluoroacetic acid (2.9 ml). The resulting solution
was stirred at room temperature for 4 hours and poured
into diisopropyl ether (60 ml). The resulting
precipitate was collected by filtration and dried in
vacuo to give a crude product (770 mg), which was
purified by preparative HPLC utilizing ODS column. The
eluate containing a desired product was concentrated to
about 30 ml in vacuo. The concentrate was adjusted to
about pH 3 with concentrated hydrochloric acid and
chromatographed on Diaion® HP-20 (Mitsubishi Chemical
Corporation) eluting with 30% aqueous 2-propanol. The
eluate was concentrated to about 10 ml in vacuo and

lyophilized to give 3—-{[3-amino-4-({2-[(2-
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(tritylamino)-1H-pyrazol-4-yl]lamino}carbonyl)-3-
azetidinyl]carbamate (735 mg) as a solid.
'H-NMR (CDC1l3) & 1.47 (9H, s), 2.92 (3H, s), 3.56 (2H, dd,
J=7.5, 5.0Hz), 4.02 (2H, dd, J=7.5, 7.5Hz), 4.42 (1lH,
brs), 4.71 (1H, s), 4.74 (1H, s), 4.94 (1H, brs), 7.18-
7.21 (7H, m), 7.25-7.32 (9H, m)
Example 35

To a solution of benzhydryl 7B-~[(Z)-2-(5—-amino-
1,2,4-thiadiazol-3-yl)-2-(1l-tert-butoxycarbonyl-1-
methylethoxyimino) acetamido]-3-iodomethyl-3-cephem-4-
carboxylate (819 mg) in N,N-dimethylformamide (2.4 ml)
was added N-(trimethylsilyl)acetamide (655 mg), and the

mixture was stirred at room temperature for 30 minutes.

To the reaction mixture was added a solution of tert-

butyl [1-({[l-methyl-5-(tritylamino)-1H-pyrazol-4-

85



To the reaction m xture was added a solution of tert-
butyl [1-({[1-nmethyl-5-(tritylam no)-1H pyrazol-4 85
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yl']anmi no} carbonyl)-3-azetidinyl ] carbamate (553 ng) in
N, N-di mret hyl formam de (3 nml), and the whole m xture
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PR SBRBER] FHEGEH SPig)- 20 an Sror pHBUE ST i Trid o
%M@zﬁko&uh‘[ﬁé’na(ﬁl-boﬁﬁ:enti:a&&d(S:H; ad)out?,ZQsm(LlHn vacuo.
dTHa c?aﬁegééat515q§£¥£gagé§galﬁ§gE%> g%&&éthﬁt
4:151.—&;,2135 HDS6 q2Wmuld, agd9the ‘.Ergqnglors @Jsu‘%q@ Wath 7%
_&étghg%rlle/0.0I M hydrochloric acid was concentrated
to about 10 ml in vacuo and lyophilized to give 3-[(3-
amino-4—{[ (3—amino-l-azetidinyl) carbonyl]amino}-2-
methyl—l—pyrazolio)methyl]—7B—[(Z)—Z—(S—amino—1,2,4—
thiadiazol—-3-yl)-2-(l-carboxy-1-
methylethoxyimino)acetamido]—3—cephem~4—carboxylate
trihydrochloride (22 mg) as an amorphous solid.
l4_NMR(D,0) & 1.62 (3H, s), 1.63 (3H, s), 3.25 (1H, d,
J=17.9Hz), 3.50 (1H, d, J=17.9Hz), 3.72 (3H, s), 4.14
(2H, dd, J=9.6, 4.4Hz), 4.25 (1H, tt, J=7.8, 4.6Hz),
4.46 (2H, dd, J=9.6, 7.8Hz), 5.08 (1H, d, J=15.6Hz),
5.24 (1H, d, J=15.6Hz), 5.27 (1H, d, J=4.6Hz), 5.88 (1H,
d, J=4.6Hz), 7.91 (1H, s)

Preparation 60

86



10

15

20

25

30

35

5.24 (1H, d,
(1H, d, J=4.

P el

J=15. 6Hz)

5.27 (1H,

d, J=4.6Hz), 5.88

6Hz), 7.91 (1H, s) Preparation 60 86 WO
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o the reaction m xture

of tert-butyl
_\zﬂ amme)hdiypynazal 78— [(2)-2-(5-

kgﬁ%ﬁ%ﬁ?&%ggggaﬁbonyl 1-

de

trated 1% vacuo.

%%%@1 ;39§>é' aegri ﬂ%lé%:?a Qﬁdacgalgﬁcﬁ 5

Y| a4l ybracet,am dguL)l, 42.9b-4. 43
_ r00m 't enper at r ¢ { or
3038 nod es 4 - 6Fo tHE SorEtion- \%és Tadded! ﬁg%t a‘§§vu§1 27 (1H, s),

the m xture was stirred at room

vm@tleylantmomyanwasomemép]sﬁecﬂ@orlcsn%fmy% 3T6ePhem—4-
methylformamide (3.0 ml)

carboxylate

was added N-(trimethylsilyl)acetamide

(1.48 g)

in N,N-di

(1.42 g), and the

mixture was stirred at room temperature for 30 minutes.

To the solution was added potassium iodide (504 mg)

the mixture was stirred at room temperature for 30

and

minutes. To the reaction mixture was added a solution
of tert-butyl 3-[({[l-methyl-5-(tritylamino)-1H-pyrazol-
4-yllamino}carbonyl)amino]-l-azetidinecarboxylate (1.20

g) in N,N-dimethylformamide

(2.2 ml), and the whole

mixture was stirred at 50°C for 16 hours. To the
resulting reaction mixture was added ethyl acetate (200

ml), and the solution was washed successively with water

(50 ml), 10%

(50 m1l x 2)

and brine

(50 ml),

87
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35 resulting reaction m xture was added ethyl acetate
(200 m), and the solution was washed successively

wowraoh/osster (50 m ), 10% aqueous sodi um PCT/JP2003/013684

trifluoroacetate solution (50 m x 2) and brine (50
m ), dried over anhydrous 87 WO 2004/ 039814
BCU/LidR2 AR P36 84nds ddilumrsl .f affécarfl fftaeeedasThe

fl I1'1tcre Sd 88”83%%“1%0' 10 apa 19, mTﬂl@ MQEH%ntrate
e Concen rat e was poure into dil Sogéowﬁé et her

ma@o nﬂ@re@nurlthedlﬂéQ@ImHYgl prideehi (& rc A%k CRRRY
%sfu'l' :,rgj';%eéﬂ iPadti edd a/lapé@teJOb9 sglltttﬁamdﬁ and
i'n nmethyl ene Chlo”deé’&e%: % a

&Wlﬁﬂ ey ¥aguat) Bhde BPLECdOPoLet TRE at a“éslewm ylene

chﬂ&lﬁfégutglf@g %mlr)]uwe&ré amjsecstamiedlat (Po®® ml) and

tenperature for Qurs, a re I nt I
EA R FhEE B ity S0 pr GBI £ 5 31 jagg Bblution

eeld ectiotrdy &t| rpati dcrearrami:adtmleei for Gab@@rtSo @}Id/d)%ured

de o f
prel{parcg | vgeghﬁéél |t?L I Zi ng egljéx\% [ uﬁfﬁﬁé ekﬁtg}l?}ﬁng h a,
mnaq;rgel’@it@c@aénpprlllle@% hoEphhratipys @é‘rdg (PH &2 530

vatif eldal gy eont @'rﬁ'd@(sﬁ:cﬂﬁ%f ed2 122pH0ductn s was
concentrated to about in vacuo. ,The conceftrate

R ideised toY BYeBPEpdiats VP IPLE Ut LI §P 05
@liiihg apdehhe fnli&(ttulx@ «f W estvht br@¥eaguebyshosphate

T T e O

qmeidwbmyd:am nohc&nﬁmMQ®mmo$bQune2ﬁyM in vacuo. The
adzﬁ tmél ] dé(s%ll[éeza 15y (?ﬁégh,?g’clvv%’ 4ty atﬁjt919£1ng

- car box I m no) acet am do]j - 3-
cﬁé:;ﬂqecmhmcar banyu élh@ (fzmwgqna@la eénﬁr%d%’ sHpgous

?@%%9 #a20 c(rfﬂéerﬁﬁratéd5%o(§bou3:) LO WL0if Whcuo
55 J=i7. 6Hz) . 3. 4 79 (3K s),

17.6Hz) ,

£np lyophidgzes-fp 2911"78 63—E5(g21a§inf’2'lﬂ| d%l J=11. 2,

%ziég@%%nﬂléﬁlhbm,clatrﬂaonb—ﬁl &nlﬂoQSHZ)—merijﬁAl—(JlH d,
J=1

M%ﬁ}loém%hé’fﬂi gt i AN bipigo” (yfﬁlqs)td%badlaz"l 3
(%fle)palﬁ(160a6bo3§@—dﬂnstﬂeylbebhoaﬁllphelrw;)laqeitmchgl B-

[l (0] aLa i
L R Lo R e i Ty
metr-hipRefi®0) & 1.50 (3H s), 1.51 (3H, s), 3 "0 (1H, d,
J=17.6Hz), 3.47 (1H, d, J=17.6Hz), 3.70 (3H, s), 4.18
(2H, dd, J=11.2, 7.6Hz), 4.31 (2H, dd, J=11.2, 8.3Hz),
4.68 (lH, tt, J=8.3, 7.6Hz), 4.94 (1H, d, J=15.6Hz),
5.15 (iH, d, J=15.6Hz), 5.23 (l1H, d, J=4.8Hz), 5.83 (lH,
d, J=4.8Hz), 7.87 (1lH, s)

Preparation 61

umn

To a suspension of phenyl [l-methyl-5-
(tritylamino) -1H-pyrazol-4-yl]carbamate (786 mg) and
tert-butyl 3-pyrrolidinylcarbamate (373 mg) in methylene
chloride (6 ml) was added N-ethyldiisopropylamine (0.43
ml), and the mixture was stirred under reflux for 10
hours. The reaction mixture was washed successively
with 10% aqueous citric acid solution, brine and

saturated aqueous sodium hydrogen carbonate solution.
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chloride (6 mM) was added N-ethyl diisopropyl am ne
(0.43 35 M), and the m xture was stirred under refl ux

wo e0048981hours. The reacti on m xture was washeprCT/JP2003/013684
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sodium thiosulfate solution and brine, dried over sodium
sulfate and filtered. The filtrate was concentrated to
about 2.5 ml in vacuo. The concentrate was poured into
diisopropyl ether (80 ml), and the resulting precipitate

was collected by filtration and dried in vacuo. To a

solution of the resulting solid in methylene chloride
(2.55 ml) were added anisole (0.85 ml) and
trifluoroacetic acid (2.55 ml), and the mixture was
stirred at room temperature for 3 hours. The reaction
mixture was poured into diisopropyl ether (80 ml), and
the resulting precipitate was collected by filtration
and dried in vacuo to give a crude product (608 mg),
which was purified by preparative HPLC utilizing ODS
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trifluoroacetic acid (2.55 m), and the m xture was
stirred at roomtenperature for 3 hours. The reaction
w@200a03481¢ e was poured into diisopropyl ether ¥GDJrM0)3/013684
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25 10%rred under reflux for 17 hours. The reaction mixture
was washed successively with 10% aqueous citric acid
solution, brine and saturated aqueous sodium hydrogen
carbonate solution. The organic layer was dried over

anhydrous magnesium sulfate, filtered and concentrated

30 in vacuo. The residue was purified by column

chromatography on silica gel eluting with 10%
methanol/methylene chloride to give tert-butyl 3-[({[1-
methyl-5-(tritylamino)-1H-pyrazol-4-
yllamino}carbonyl)amino] -1-pyrrolidinecarboxylate (511
35 mg) as a solid.

'H-NMR (CDC1ls) & 1.46 (9H, s), 1.66-1.74 (1H, m), 2.04-
2.11 (1H, m), 2.97 (3H, s), 3.05-3.11 (1H, m), 3.30-3.43
(2H, m), 3.53-3.58 (1H, m), 4.16-4.23 (2H, m), 4.45 (1H,
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| ut f ot
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WQ amenon}ee:aa:bnoyl hamitmole- Wwapy radde¢di aesarbdipnatel (4eot-
0 mg@e'g%@xgt_,qt-@rm%;l&nm) hepmzeol 4-

roomtenperature for hour s
"1901 Ym0 i) ¢REDPRYAY araetlo Y KE el édexéfﬁé‘raéé?’&éa' Ja*rﬁu (430

APt ate Nﬁﬂﬂglﬂkkhgﬂédﬁtﬂldéo(mo mIhe amueow&olleyer

was separated he organic la
SHECEETF VR SWFﬁefO%tadi%%'ﬂj LB ERTER S e ggc% 4 To
S:Qiéltﬁé)mlﬁﬂﬂ@ 2Quealis s adixinn t &i wsukf atielesblajihxoh acneltate

e, dried.20 v I I
]103} aﬁ‘]g) wakd ¥8 ggﬂ mﬂsu qrbout @?%?Elgn&\% cuo Qk_ﬁ
csmwﬁtacﬁe amdstp@uroea:garme bayveoprepyastiag gepcessively
ﬁ &Ltggugaﬁgn ; gzqmpr@ﬂme&sa\e@%aoc@ lestedi Y, 10%

|on in vacuo. To a solution of the.
raszslﬁQlllﬁgSQdFLuGl ith 125 Wi ale chelBREGR @& PBP e )dried

V@J@r @Q&Quﬁnbﬁqlf%ﬂ& £l friitaﬁédt ri fheoreaaetite acis
83 m), and the m xtu was stlrredmgfgzfe
u

concentrate
re was

We@ouﬁéa dhrts»omcamdpmmt £€8Berni(B0 add t hend the
;%%Qﬁféggp%%%ggﬁg. agocéff%8Qe%W£?)flitfgtigﬂ and

O glve a Ccru
dried in vacuo. To a solution of the resulting solid in

methylene chloride (1.83 ml) were added anisole (0.61
ml) and trifluoroacetic acid (1.83 ml), and the mixture
was stirred at room temperature for 5 hours. The
reaction mixture was poured into diisopropyl ether (80
ml) , and the resulting precipitate was collected by
filtration and dried in vacuo to give a crude product
(440 mg), which was purified by preparative HPLC
utilizing ODS column. The eluate containing desired
products was concentrated to about 30 ml in vacuo. The
concentrate was adjusted to about pH 3 with concentrated
hydrochloric acid and chromatographed on Diaion® HP-20
(Mitsubishi Chemical Corporation) eluting with 30%
agqueous 2-propanol. The eluate was concentrated to

about 30 ml in vacuo and lyophilized to give 3-[(3-
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(440 ng), which was purified by preparative HPLC
utilizing ODS colum. The el uate containing desired
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concentrated 35 hydrochloric acid and chromat ogr aphed
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A3, 43467 ¢ 1P, SR, 5.5 (DL8H dd. 7351650 5 A D611, 4,

151546 17 10 (1H, d, J=15.6Hz), 5.26
?Q??deﬂg’ 570?4?)'@5 8%)(1H d( J=5. OHz), 7. 2 (1H s)

Regp B2t 681683To a suspension of tert-butyl
{s [g{kﬂsﬂﬁtﬁdﬁgéns1on Ff tert-butyl {2-[({[l-methyl-5—-
ri mi no) - razo
et Fy TrR LR b rt B R AG  y rk ETlRERG S ) ko1
aéjﬂeﬁ%_ ﬁ%hydmag&n (@l .8 igle sol meitbanod diSdk ame) (VS@S added
e Xt Ur S t.ro r r or

) BB LA R SATSRoal s oot oo
thextese dues wds nmed (riat Beom ERATEERPT ISt ERe an@ours.

F@%%dsbﬂvgﬂ%u9£§)éghéﬁﬂ%&ated in vacuo, and the residue
am noet hyl -(5-am no-1| - et hyl - | ra

W BB ERFRIGEOCHITN (9O b. BCRFogS FRShITH oS R Cu £
(%?@E}ﬁﬁngaﬁl%%é% Xiﬁ+9m$ aﬁaﬂ@%ﬂ%ﬁeﬂhg@ 1B-B§razol—4-
A b
8Y]5j5ufifi| tﬁﬁ;‘y%%’l@p‘gja%?ois % %foné_'of 2

N-H-2nai meedhyl ) -N 2 (&4 ami. 8O- |(2H m), 3 30 (2H, brs), 3.71
g’ﬁ%ﬁ%’t;}ét YRz 41 (%%)‘”e?‘ bei hyer oghl ord d@s(?élﬂf g))r) ,

yI am chl'or'of or'm (100
adlded (dH~t &rv)- but yl

(LEpLEERygromat hyl) sul fonyl ]i ni no}

To a solution of N-(2-aminoethyl)-N'-(5-amino-1-
methyl-1H-pyrazol-4-yl)urea trihydrochloride (3.1 g) and
triethylamine (4.6 g) in chloroform (100 ml) was added
di—-tert-butyl ({[ (trifluoromethyl) sulfonyl]limino}-
methylene)biscarbamate (5.9 g). The mixture was stirred

at room temperature for 90 minutes. The reaction

mixture was washed successively with 10% aqueous citric
acid solution, brine and saturated aqueous sodium
hydrogen carbonate solution. The organic layer was
dried over anhydrous magnesium sulfate, filtered and
concentrated in vacuo. The residue was triturated with
ethyl acetate to give di-tert-butyl ((2)-{[2-({[ (5~

amino—l~methyl—lH—pyrazol—4—yl)amino]carbonyl}amino)—
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30 net hyl ene) bi scarbamate (5.9 g) . The m xture was
stirred at roomtenperature for 90 m nutes. The

WO e 3B i xture was washed successively w t PCT/D4003/013684
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aqueous citric acid solution, brine and saturated
aqueous sodi um hydrogen carbonate sol ution. The
ergari Lahaye} maad y35 dimield bvearbangdeoud -fagnesésine solid.
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t¥n tvreved wkh selyidugeetat etr%Euaavéddwttélrtewlylacetate
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(tri ¥I am no) - 11 pyr azol gm nqQ} c rbo no
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S@tmﬁl}aﬁbnNNR@@ﬂ?liﬂ%n@]ngeatﬁHmaﬂe (ﬂ.%ZgIQ&E 8) solid.

. 2H, 31-3.34. (2H, ),
syt ity £oP%as el 2 M SO0 (2 o,
(4H, 3)09731407 (o8, (Iﬁ)H, B) 31732247.(ZH (9H, , n§, 68. 36H, s),
5,5h2) ¢ b 5y 2 b 39 Ta_
Q%T%Q é%ﬁéf b% 6 ﬂ? 33? Efég i 7 15) gﬁﬁnpéﬁ 9.72-9 .16
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Example 39

" To a solution of benzhydryl 7B-[(Z)-2-(5-amino-—
1,2,4-thiadiazol-3-yl)-2-(l-tert-butoxycarbonyl-1-
methylethoxyimino)acetamido]—3—iodomethyl—B—cephem—4—
carboxylate (820 mg) in N,N-dimethylformamide (1.4 ml)
was added N-(trimethylsilyl)acetamide (656 mg), and the
mixture was stirred at room temperature for 30 minutes.
To the reaction mixture were added di-tert-butyl [(Z)-
({2-[({[1l-methyl-5-(tritylamino)-1H-pyrazol—-4-
yl]amino}carbonyl)amino]ethyl}amino)methylidene] -
biscarbamate (820 mg) and N,N-dimethylformamide (2.0 ml).
The whole mixture was stirred at room temperature for 3

hours. To the resulting reaction mixture were added

93



10

15

20

25

30

35

nmet hyl et hoxyi m no) ac
30 carboxyl ate (820

and the m xture was

et am do] - 3-i odonet hyl

- 3-cephem 4

nmg) in N,N-dinethylformam de (1.4
workgo4/08%s4 added N-(trinet hyl silyl)acetam de (6BOGI/RENI3/013684

stirred at roomtenpe

rature for

30 mnutes. To the reaction m xture were added
The aqueous

HtHEr tabatylkel ((Z)oo

y]ﬁ}é%{{'ﬁ%%gg%g a% Lot

ml) and water (50 ml).

ﬁ@% %?obrég&‘nﬁg ﬁ_%ﬁ}edre %s washed

b sree baiwedy( azahm:;)o ArRINENRdi FeeHyT drrraaﬁﬁla@rfegcetate

@alutgbﬁ m@?

erature

hours. To the resultin

rﬁw@@e %Fédaél’ér@df @@W@omiés%mnﬁcﬁ
ot It r 366t b8 CLARdHDransd et abo(30 51l The @gueous The

| ayer was separated

r eacél on

dH§E§€@l§&|£h§@ sl 0N solution and

013632

f he or.ga
s“cfb%%%%F‘v’@ltﬁ Hieeh W%ﬁgu%%g G93Bamn] SERetorlE nL)
sohdit the, r&8¥ilaguep usr sodh itathi asusl fcailelesmta:nllbn and

??f{#%?glaé;%cgﬁggheﬁ?dig §8L%ateT§ng Jﬂﬁ%f%h JPethe

rat ed

vacuo.

conseht iage swds ddur etk thy bedpi sdgrogmhde ef:’heQ I(llizowere

“zl dedaﬁﬂl%ﬁgr e(slu'd iNY) PLBGI Riiatie dasa ot ecked ddy(2.0 ml),

tration and dried

adgeds ani spbertdcl it manddxéfhaer paceticc iacial {21 fopropyl

in vacuo. To a sol uti

on of the 10
r@l’s@ll ERAgMIHIUE S Wafet Hyl BRedcRtoMoPd (P HFF thEpefor 4

m), and _the_m xtur S sti roomte rat re
f%%hﬂr H28P3m1$]he q'récgc)?l\g nrﬁFQl['L%rlél%éosrepClLﬁ eggle‘ntog
di:b5Dpeapyl byettiert alflom andadatltehb mrestd¢uogto give a

RSB ERu,

0 give a

Thsnebuatg %0 Qf%b

concentr at

Wae méj dat é@qu(? ab&@te mw@tmﬁ ¥Brc &t i

%% Ctﬁﬂl uct a(st7 ﬁff

i n vacuo. The

@@db ri ed

h was
porépaedthye r&Pel;farLatw@zmgcomsu |cioz U oﬂ%lwate

rgﬁﬁbﬁe%d§wﬁﬁﬂaeﬂﬁﬁated to about
conc ntrate

dr ochlien & adsharwedhroarbegrnantied o@idi ahan0

hLaThe® A € (L tebhdehy aftascal

-20 (M tsubishi Ch
39%9@9@@%@&%;%

tmabeuhtfi@mﬂ et]mfymgowanbl 3I0y%opiqdecze$j 2opgPpenol.
3- am naQ
{’% &Fnds shycﬂrgrélﬁ%%car 91 PRAY) 2. mltjﬁn vpene and
Wapbllllg]zm Hyd Jginoe [ 3Z) IQ @Mﬂ = 6{ p(3-
gu¥hﬁd%n%%ﬂﬁ¥f¥gmiﬁoFESQEB%&QQ@HfR@P)?Cﬁéﬁﬂdeh4}

pyrazolio]lmethyl}-7f-[(Z)-2-(5-amino-1,2,4-thiadiazol-3-

th| adi azol -

about

The

yl) -2—- (1-carboxy-l-methylethoxyimino)acetamido]-3-

cephem-4-carboxylate (70 mg) as an amorphous solid.
, 3.24 (1H, d,
d, J=17.6Hz),

'H-NMR (D,0) & 1.55

(3H, s), 1.56 (3H, s)

J=17.6Hz), 3.28-3.40 (4H, m), 3.52 (lH,

3.73 (3H, s), 4.97

(1€, d, J=15.4Hz), 5.

J=15.4Hz), 5.27 (l1H, d, J=4.8Hz), 5.84

7.87 (1H, s)

Preparation 66

(1H, d, J=

To a suspension of phenyl [l-methyl-5-

(tritylamino)-1H-pyrazol-4-yl]lcarbamate

tert-butyl (38)-3-pyrrolidinylcarbamate

methylene chloride

(20 ml) was added N-
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445598(11% bb)rs)1,5449£f8 (1#, brs), 4.98-(TH7 bf‘se)?l,i, m)

8- 1,27, (16H m Exanple 40 To a sol ution of
7(3-[(2)-2-(5-am no-

1, 2, 4- tTo aali agbdlitdopl 2 Hehakydrput dRyddEDoryl (§~amino-

r@@)/hﬁ%ﬂ%ﬁlﬂlﬂi&)@%ﬁ;ﬂﬂﬂk13tb%mmimy§am@h9m4—

ﬂ?’gﬁ{ﬂgg%g?@g%ﬁq)ﬁ%’%m%@?y 37&&%{1 f%é‘fnfg% ﬁéﬁem 4-
apdrbbey 18t ursezmaﬁg)stimrmdNaalm@mnmeﬁmsnanude flar. 4 ml)

?xé)?%n_ gg{iga E\I(—S(%) tl?neetrheg J(?ylsna L W ?éjggdmg) , and the
({2 toehylas5-s(tir ted aat nop oHtpyrazel tur@sfor 30 minutes.
YhJ aph 00} CaIRNN e AYEL O DT BYLCARRAIRALS, €680 [1BY) -1 -

| e mxture was stirre roomtenpera ure for
3({[1l-methyl-5-(tritylamino)-1H-pyrazol-4-
yllamino}carbonyl)-3-pyrrolidinyl]lcarbamate (680 mg).
The whole mixture was stirred at room temperature for 3
hours. To the resulting reaction mixture were added
ethyl acetate (80 ml) and water (50 ml). The aqueous
layer was separated, and the organic layer was washed
successively with 10% aqueous sodium trifluorocacetate
solution, 10% aqueous sodium thiosulfate solution and
brine, dried over sodium sulfate and filtered. The
filtrate was concentrated to about 5 ml in vacuo. The
concentrate was poured into diisopropyl ether (120 ml),
and the resulting precipitate was collected by
filtration and dried in vacuo. To a solution of the
resulting solid in methylene chloride (3.0 ml) were

added anisole (1.0 ml) and trifluoroacetic acid (2.0 ml),
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hours. To the resulting reaction m xture were added
ethyl acetate (80 m) and water (50 ml) . The aqueous
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chromat o rg&ﬂg aiglﬁ ?1 P-,20 SUPIShI
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Propaneb.] mEthy el -Upi-e[ (ap- zameeatnrlaioedl 1D, abolia8@azol-3-
n,vaguo ) —3_
t & %Q%)gkgggmgkﬁiigthgﬁyfﬂino)acetamldo] 3

pq&pbbmdﬂnwa]r@wpmt&} aff ono2- @et [yl -gmapphous solid.

t Z)~ 2- (55-
AT R S e o -

cébﬁenﬁnzhac ri?(?xyﬂeﬁe 607 Y - &8 Zdn a3n'0 o B
tg&%égg@% @&HL 9 (64, 7?)1,(33 1&)315374"/('_9'21H(1m dd, J=11.5,
ity S - 120, 0, B, 35,
3(79 (aH J@l:d,s JA) 5, 5. asomz)a,, 4,004 1EL N H 5rp3 4187 d,
gH 5/33?%)“(%'19) (1H, d, J=15.4Hz), 5.25 (1H,

J=4. SFE) 7.85 (1H, s)
PPegaaattartamrﬁﬁbs To a suspension of phenyl

[1'nEth¥$'§'suspension of phenyl [l-methyl-5-
(tritylamino) —-1H-pyrazol-4-yl]lcarbamate (950 mg) and

tert-butyl (3R)-3-pyrrolidinylcarbamate (560 mg) in
methylene chloride (20 ml) was added N-
ethyldiisopropylamine (390 mg), and the mixture was
stirred under reflux for 23 hours. The reaction mixture
was washed successively with 10% aqueous citric acid
solution, brine and saturated aqueous sodium hydrogen
carbonate solution. The organic layer was dried over
anhydrous magnesium sulfate, filtered and concentrated
in vacuo. The residue was purified by column
chromatography on silica gel eluting with 4%
methanol/chloroform to give tert-butyl [(3R)-1-({[1l-
methyl-5- (tritylamino)-1H-pyrazol-4-~yljamino}carbonyl) -
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colu ronet ogr a on S|I|cag eutlng
4‘%8$rel(hﬁnobﬁf@hlror40f9(ﬁn{ Br gpy8) vert-URutAr27 (16H, m)

[£3Rpla(Lh1-
My T=—5-TT1

ritylam no)-1H pyrazol - ¥ ]am no}car bony| )
96 WO 0044 03981 41paTLfPAF0E NS 155334 B=T(z)-2- (5—amino—

?Hp;x/wethd?gwa]g@?r%ﬁzmo ng)rtasauatcsq}whcbonyl 1-
m@%%c’&ﬁf“%é %%Baft‘iﬁf’ ;1’ d%’&‘s%ﬁéﬂ%ﬁ 315? em-4-
c20b3x80ate2H8 21 me). 38a V4B~ (imetﬂrr)ylﬂplzmar(lwrle &2)4 ml)
4W%§ %&ggdbyLAE%gﬁé%géﬁ§#lyiigceéé%idé}#6&%S&g), and the

To a solution
b@hzhygeywa$(§tqrqqg abp. r@gmaﬁpm@erature for 30 minutes.

lngfhé%thﬁgglc@@n ﬁ%%%u@eé&abgéﬁd%@t Q:t)@ﬁcﬂwlhl[ﬁi) -1-
m Qo |.odone cepnent
Tt ELrBERDN A6 Go0 R heR) R HRSERA T fat o (2. 4
nﬂ;l] aM@ﬁo@@@Q@bdﬁh{I y+mnepjzyksuh¢llh@d3tmm4656 (68D, mg) .
aghﬁ1HEPéglxture masr%tL%£ r%ﬁ %9@05%“%%@%%£§tﬁ9 for 3

|on mxture wa
EourbutyTo[tER)rbsultlng reaction mixture were added

fﬁ%} %@ﬂ %dtﬂi?nﬁﬂﬁ)gé%éﬁ¥ﬁ%ﬁpl ? 15 the aqueous

carb ony pyrro I nyl ] carbamate (680 nj
TheymOWQSmwn@am, SERfr 8BeaLYOSEHR T ehéeht Hre Fashed

suBQH%%lQ@lﬁiﬁiﬁﬁsyb%|QQué@@%“éydﬂﬁmﬂt&EfM&b@oa&éQ@te
et hyl acetate (80 m and ter Ocsq])a'%?The eous

| 89 ePthRS s at‘raac%lbe AR dSPHEVBY e AR ItEIRR and
ZBrsﬂ@qeam\eei Yowé i hsd@?/mﬁqsa(llfat?wchnﬂn filtered. The

L Lhngeael e, seluthoty 1RO UM acho. e
sobfiate taad e Matserre@luré'ﬂelnfml Gridtsoneeprbnetherat@@0 ml),
25 tg 8 gﬁ%saggﬁ%§3 ﬁ%?e Iggta%%n%%@”éﬁfﬂ&@%e@oﬁ&ed
flltratlon and drled 1n vacuo To a solution of the
resulting solid in methylene chloride (3.0 ml) were
added anisole (1.0 ml) and trifluorocacetic acid (2.0 ml),
and the mixture was stirred at room temperature for 4

80 hours. The reaction mixture was poured into diisopropyl
ether (100 ml), and the resulting precipitate was
collected by filtration and dried in vacuo to give a
crude product (760 mg), which was purified by
preparative HPLC utilizing ODS column. The eluate

85 containing a desired product was concentrated to about
30 ml in vacuo. The concentrate was adjusted to about pH
3 with concentrated hydrochloric acid and

chromatographed on Diaion® HP-20 (Mitsubishi Chemical
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25 and the resulting precipitate was collected by
filtration and dried in vacuo. To a solution of the

w0 e®usisng solid in nmethylene chloride (3.0 nmlBCTaEr2003/013684
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added anisole (1.0 m) and trifluoroacetic acid (2.0
m), and the m xture was stirred at roomtenperature
f@ir;éloﬁé)theur} s e 1Tid e act tlon3 0% X Byne owass mejtrca@ialimlo The

| h It
L
Vm{mhiblgedet@ odrvgd e3 pt b@u@ml{l¢6é‘rﬁj)[ (30 ch-amsno—1-

%@%ﬁ’ﬁg‘?gxgs Co%&ijﬂ?ﬁﬁﬁ@) ubi hieziRa -G0S col um.

ntai nin desired product was

cueeno i apéuetd yddoutB- EgUZ W21 hSvamdao—the <bnekhtfapacl—3-

W@§)39+W§L@Qrb@%¥¥1 mé&hyBeﬂhbhyﬁmmﬁﬂﬁddﬂﬁﬁhldo] -3-
hydrochl ori c aphed on

DR ERA T SaBEORY e L3) B9) WheoBgs OguR R e "sbdta.
P@umaeo%aj)omlsaﬁz ngor 89 |,oa) 1ggiay WiEh 80% 2.38-2.53
agueous, 2- gr gpan d
A R T v
B {pB=anbho- (435({[H()3,R)337%1m(ﬁ51IS), 3. (ng dd, J=11.0,
é’{gﬁz?%?d' @ﬁgbﬁ? Qﬁygjh?mzzﬂp) (ZSQSEW%{LlH' &, JTi5.1Hz) , 5.15

i adi
SlHyI ) ]J(=]'¥ cé«’%?dx'y - ér@t hyHet Rox i r%}%)cetgnggo]?i%-' d
cephepndycarheuyl atie, (68 ng) as an anor phous solid.
1H-NI\/R%D 9) b 1.52 (6H, s), 2.13-2.27 (1H, m,

2P %%y, 3.20 (1H d, J=17.6Hz), 3.47 (1H,
d, J= 17*r6Hz)susg>an315>m S B6oI by Lyl 5-aniiRo-IHmeshhy 1-1H-

3.79_ (1

R R e s T S TNk 1%’&% Bknpfii8-
dpyjralsp]z_)nans_rg% (2H) d) ip=ghdiaxoformgy %anlg) was added
Pgegﬁhgﬁﬁﬁq§35565$Ihﬁ1ﬁgsﬁgn§'@ﬂ Ofartheyd mixture was

razol yI)carb nmat

aﬁangsﬁ_IU%%ﬁque%QU§y¥PB|ﬂglﬁgMQﬁg ( quFlongklxture
chher ebaranatdd msvaddedtoN-gaI\}'e/chm@@pl(spyBaﬁmielo—4—

(321183 08 2058y 95 SIS AGE LGy oo

IﬁsvaC&@Humglmesmmukﬂiﬁﬂeﬁ ahenoxr#de product in acetic

cgé benz r?f*%@ #tﬁ géhg% e]bﬂagfthglmh Bﬁ@@&Qa

as a SO crude pro uc
ahgﬂu:ogeaac|ammssmla@a¢eathp|¢npaqqn&zﬁw1wgcP?O(fs 2.41 pours.

uﬂg%%r the catalyst was filtered off, the filtrate was
concentrated in vacuo, and the residue was dissolved in
saturated aqueous sodium hydrogen carbonate solution
(100 ml). To the solution was added a solution of di-
tert-butyl dicarbonate (5.0 g) in tetrahydrofuran (40
ml), and the mixture was stirred at room temperature for
5 hours. The reaction mixture was extracted with
chloroform. The organic layer was dried over anhydrous
magnesium sulfate, filtered and concentrated in vacuo.
The residue was triturated with diethyl ether to give
tert-butyl (38)-3-({[(5—-amino—1l-methyl-1H-pyrazol-4-
yl)amino]carbonyl}amino)-1-pyrrolidinecarboxylate (1.9
g) as a solid.
ly—NMR (DMSO-dg) & 1.40 (9H, s), 1.70-1.76 (1H, m), 1.95-
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hydr ogen at onosphere at room tenperature for 24 hours.
25 After the catalyst was filtered off, the filtrate

wo®4/0s8ncent rated i n vacuo, and the residue WecT/JP2003/013684
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di ssolved in saturated aqueous sodi um hydrogen

carbonate solution (100 mM) . To the solution was

azldexl alsoldmt)i , 08 .adf1-€B -05 el tHhutyl, &i.Chrbbndt e (2B, 0mg),

[ tra fur (#0530 8};) » gqnd 4t X4 Ur S
i?lér?eé IEf)é rgglrjh ?‘anéra #gh s§l 54hg)§r? I‘I’%e@%}éﬁc??(Snzl 78
M Xt urerads éxtldactied V\JPITﬁ) rcﬁl 8rof(@tm Sthe br@@ni(éH, brs)

&ba $idrn & over anhydrous nmagnesium sulfate,
fgyﬁ—erﬁg—mrd—cvncentrat ed in vacuo g d
tritur e wrPRUFEOPAT dt3iet R BtE!vd 38 84 l3er{ ﬂﬁ?y?mlno 1=
(ﬁé&h i@ﬂh@@?ﬂﬁﬂﬁ&44ﬂ#1haM1hbﬂﬂ%ﬁ&bﬁykﬂamlno)—1—

ggogobg?ﬁ%%%%ﬁ%%s gl I dlﬂ;q&pg;bogl ate (1.9

1e€ﬂy1diﬁs©bmop@lamﬂn95{798 MQ)ZQ@ﬂKﬂBQSQ@form (50 ml) was

PCILARP993, 003680 02182 (1e B, Pl Jpubilieras

3.50
450brzed] atiWoqn , tqmpgra@gne @Qg 2&5q§p¥q+1 %@g)reactlon

?;tﬁ}@ Wi ﬁ%éﬁ%&l§hcgé§klveﬂ Qhﬁﬂioﬂoﬁgaéugau@ citric

utrton of tert-b m no- | -
m@-tshw SPHIRiEyo |b3a19?)aﬁiiné]a€ 13 gy s  sodium
P Bbe@thQﬂﬂhﬂﬁyt@t§?%gg8og) amdeNorganlc layer was

I'i sopropyl am ne

el eluade AR, FagnET sl LA PPt 2R ana
wasnt@nstrarteat] at vaouvt en’pbearasedﬁl@r ww howt §1eThby
re n e o
R IhhE" il S EondnB AP AIUREC IR LR Yt b MEgm 3
aqa@ba@oéddqmrch@@lmgéﬁ eavSo R do e oh3S TR~ ({1~
O&g%B?qunqﬁrﬂ@§1aﬁihsg ~Qyehyanlroys magnesi um

tered and 15 concéntrated. jn vac
r 31 8¢ NRAS PR 1Y BlieBynod ot uWW%’rﬁ%%‘@?%ﬁﬁ?xé’ﬁa%e
s |)I aa @els@lmj ?g \)Nlth 3% net hanol/chloroformto
ve tert 3S) -3 {[1-
ﬁ]WRécPﬁlP{y?’ah 18) (%(ﬂ- Wazot :6-1-74 (18, m), 2.04-
yk] ani ndcambony? ) ai K8H- 1spy,r 30l 0 Tt hethr HdRyl ae (31..30-3.43

2 d- 3 6,49
1168 8" i SBNE Wy f ae tg  goe O
3b@%) 3. _’f.l:17(4_|_|-|(1fﬁr) b3)30_731,§3-7 20 (6H m), 7.28-7.30 (10H,
m)

Example 42

To a solution of benzhydryl 7B-[(Z)-2-(5-amino-
1,2,4-thiadiazol-3-yl)-2-(l1-tert-butoxycarbonyl-1-
methylethoxyimino) acetamido]-3-iodomethyl-3-cephem—4-
carboxylate (820 mg) in N,N-dimethylformamide (2.4 ml)
was added N-(trimethylsilyl)acetamide (656 mg), and the
mixture was stirred at room temperature for 30 minutes.
To the reaction mixture was added tert-butyl (38)-3-
[({[l-methyl-5-(tritylamino)-1H-pyrazol-4-
yllamino}carbonyl)amino]-1-pyrrolidinecarboxylate (680
mg) . The whole mixture was stirred at room temperature
for 3 hours. To the resulting reaction mixture were

added ethyl acetate (80 ml) and water (50 ml). The
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(2H, n), 3.53-3.58 (1H, m), 4.16-4.23 (2H, n), 4.45
(1H, brs), 4.74 (1H, br), 7.18-7.20 (6H, m,

wQ2@8/039880 (10H, 25 n) Exanple 42 To a sol ut i pCT/@#2003/013684
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benzhydryl 7(3-[(2)-2-(5-am no-
1, 2,4-thiadiazol -3-yl)-2-(1-tert-but oxycarbonyl -1 -
needinydes hbayiemi ma)sacsapmredo@ds andomehydr-@mie@hbwyar was

ﬁ, &@ég%xggggs&q | net‘lhw ths gglﬁswél amde (2.4

acet am (656 ny),
atrﬂdlfh@orqascte@raéwmt#%d 80 5r samecEfpared e for

%H ﬁte js:%ltul'ﬁ.cfrﬁaé’ﬁd Opr i ¥t U 1\Was Afdedsodium
t ert - but

[Y4ERRet ﬁyri §l(lttﬁl%eﬂ anithe) - phRbgorag gencentrated to
VA &t NS} mar bﬁnyzla)oam nolrhk pgtrrr@ém*draeéawla@xy:loamac( 680t o

Th mh 1 Xt t t
(Hiscnearss sotiaie (AT hy PR RS, ML e e
asttkedi pl hy k- eagatsato J(180c e g la]ndfwéttte“rat(ﬁﬂl nd dheeggin

V), 2004/ 039814 E%HF’%O% 0%?@8%%999% 84S olo slA%E! Mas

separ at ed, and” organi c er was
suethsienel SthOtIHdFO%?anJef@%lls y@aﬁumdtdrelo? IW%‘&%@t dtel ml)

S&M%Pﬂflég%o%%@ﬂl@ Sodiumy  bhinasul faie ok uhiQBuaedwas
brine, dried over sodiumb5 sulfate and fllterid. The

f3FiFReE M TOSHC SRBRATRITEES BBGUC BT n Feqfkion
GROgEALEalig sWaS Al ecthtdt @iidbpzopyapydtiedhef1(A2fl), and

n dth t t at I
s 200 S A RLECHRL 845 85 P oL £ B on
resdl drhgdsadhi dracruolthsreghyéeaecchld@r |MH>C(LBC‘C) B Y Oweage ,

ﬂﬁ?fghaghghéﬂri%féaﬂ%%l ?SEEEéQQr%¥ﬁ%'&%f@iglﬁ% ®ps

ture lrre roomtenperature
foplBmhour Bhe ThRdupdgctidita i kndre dasipest &F qHiet was

dib50RMeRY 8t heY (A0 M), m@Ndn kR UELSUltidGoncentrate
precipitate was collected bé fiiltration 15 and dried
d

i Fegaedouesegi V@ £RIUHPHr ot SARGRPTT2 WA ch was
pl&'{zéﬂ:b@ﬁl@)fl%f A AtdNe EkGmbtbliraipie O BOAUBA® HP-20
O ERPPAERY L5 HDOUT. 30°RPOF A 8Eo - HE B HE 308
V\aquadpssizeqbrto@ahnm H8 altdteonaencomash2ited to
LGS 12, L A pramletan g glontel -
3@¥ino—2-methyl-4—({[(3S)-3- pyrrolldlnylamlno carbonyl}—
amino)-l-pyrazolio]lmethyl}-78-[(Z)-2-(5-amino-1,2,4-
thiadiazol-3-yl)-2-(l-carboxy-l-methylethoxyimino) -
acetamido] -3-cephem—-4-carboxylate (68 mg) as an
amorphous solid.

'H-NMR (D,0) & 1.52 (3H, s), 1.53 (3H, s), 2.00-2.09 (1H,
m), 2.28-2.38 (1H, m), 3.22 (1H, d, J=17.4Hz), 3.29 (1H,
dd, J=12.4, 4.6Hz), 3.34-3.42 (1H, m), 3.44-3.54 (3H, m),
3.71 (3H, s), 4.36-4.43 (1H, m), 4.95 (1H, d, J=15.6Hz),
5.15 (1H, d, J=15.6Hz), 5.25 (1H, d, J=4.6Hz), 5.84 (1H,
d, J=4.6Hz), 7.87 (lH, s)

Preparation 70

To a suspension of 4-[(tert-
butoxycarbonyl)amino]lbutanoic acid (2.13 g) in
dichloromethane (40 ml) was added l-hydroxybenzotriazole

100



10

15

20

25

30

35

aqueous 2-propanol. The eluate was concentrated to
about 30 m in vacuo and |yophilized to give 3-{[ 3-

wa@pdono3Bisret hyl - 4- ({[ (3S) - 3- pyrrolidi nyl am no] par/bemyd/(13684

25 am no)-1-pyrazolio]methyl}-7(3-]
(2)-2-(5-amno-1, 2, 4-
t(m‘mr%aﬁpi B y§) - Zn(ilNC—G(BbmcyTétmlhlmhabbmopym)ﬁd\)'
e X
AL R AT B Peb B 0, o

(thd, ns)xtue OBag. G@l@ﬁdd BOr g ,houes- 2T38tb§HSO@Ptlon

?e% f% %1}4 mé%h@% }51 ?ﬁéﬁga%&ﬂe 499, diai'n%n‘!e éhﬁfgie (2

)36 43, Mi@ﬂlﬁ?Pr@P@Qe("—inW11391536l3@) ml)5 1§h(el

%ea%ﬂéb@hgixtérg5w@%HsﬂErf%d-@5?)185h%ﬁr@1H Tdithe
. ration 70

§—“l?35¢’e1n%3r%91 %Plu E%ﬁer%ﬁ‘{i%‘ga?ﬁbﬂﬁl PR ﬁcﬁafalﬁ%%?c
%Q:ﬂ;dac{@s Bo@iumnhydux@ajan et henet é46 o) iwas, adaddthe

SRR MG G, me aeon

r}djbﬂlmm$hgkananapwbmwghr¢eteahydeaﬁb@@mﬁﬂthyl acetate =
We{jlr O‘fhi&gl depy WECD: HCL) (N?és&rﬁl@?d afde rt RN L

rred for 1 hour. To the solution weré added
Tagtdyium Fﬁpﬂtiai@lreﬂlﬁl@#%\% aedsgppgeatiraed))igpgacuo.

M N-di d SPRE 9RYkLetRY e (ByBR2ah). Elae mINEACih@Nthen
m xture was stirred for 18 ourzF g 9& &esultln
a

14T o heretadebe BrinrtRae s Gefyture was
%Oﬁi%%@ygﬁogencfﬁbbmamu&% u: T naind: i he wﬁbétilirs%olved
cted, w e acet.at e.

g@ cPEFTRITtH tgg ﬁy For Ut an e?h ?ggges % éé%@ﬁvely

ZwﬂtmwwaEerThéOéxaqnﬂowwmcutreq ovad amﬁnﬁxgg water and
iu I

Toise’ ke SREEack yay REALS GPOCORROUEE L nABIS dun
sttt tal of@tlrtuem;anﬁbtm@e{lsrst@)i e afiuR ur e iks

]£E§$aﬁée9a§tp@@@ﬁf@dEbﬁ0@6§umﬂh@hﬁbﬂdﬂ6§ﬁ§§hy on silica
di ssolved, in ethyl acet

Th |
Rt tetapy el o S8 Shoanesansd i EpeEhete o
sl wé | eartwatiery 1and - {or}?eetﬁpe &xt(radtt ywissm tno pdlBver
at

TOPLeROT Bl R AR L THE Bt S PR MRS 7 10 BaThy
Cel-NMR ctDODbHEt Ryraphy 0nHSI ks|)c;al 67 (2H, tt, J=6.7, 6.7Hz),
1.92 (2H, t, J=6.7Hz), 2.90 (3H, s), 3.09 (2H, dt, U=6.7,
6.7Hz), 4.50 (1H, s), 4.71 (1H, t, J=6.7Hz), 6.53 (1H,
s), 7.0-7.35 (16H, m), 7.56 (lH, s)
Example 43

To a solution of benzhydryl 7B-[(Z)-2-(5-amino-
1,2,4-thiadiazol-3-yl)-2-(l-tert-butoxycarbonyl-1-
methylethoxyimino) acetamido]-3-iodomethyl-3-cephem—4-
carboxylate (2 g) in N,N-dimethylformamide (6 ml) was
added N-(trimethylsilyl)acetamide (1.77 g), and the

mixture was stirred at room temperature for 30 minutes.

To the reaction mixture was added tert-butyl (4-{[1-
methyl-5- (tritylamino)-1H-pyrazol—-4-yl]lamino}-4-
oxobutyl)carbamate (1.98 g), and the whole mixture was

stirred at 35°C for 30 hours. To the resulting reaction
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gel eluting with 60% ethyl acetate/dichloronmethane to
give tert-butyl (4-{[1-nmethyl-5-(tritylam no)-1H

W@00apsisi4- yl ] am no} - 4- oxobut yl ) car bamat e (2. ORCTYYP2003/013684
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1H- NVR(CDC13) 8 1.44 (9H, s) , 1.67 (2H, tt, J=6.7,
6.7Hz) 25 1.92 (2H, t, J=6.7Hz), 2.90 (3H, s), 3.09
ik tdlte d=6. dee@'ﬁﬁﬁyl4a6@téiH anhd 4£h&l (dHtion was

%aiggﬁp?%gigg? vel Mlﬁtg Qag g5 ﬁ%GHa eoﬁ@fg%&%ﬁh

'on of bénzhydr
'mr{izyeﬁeéseaatﬁosqﬂytlon and brlne, dried over

g% ?mﬁﬁdgaie‘ 3 Wng 2f£11té§é51 bUTHéy%'iQ%)He lras

oxyI m no) acet am doJ - 3- 1 odonet hyl - 3- cephem 4-

ccenmyta@éeézt@) Ut N Bi bt B Ve déhEs qAncsRisrate
agded, dhLERT ARERY IS |s)’clﬁ:§’<§?1§9$'§ffédﬁe6:l (TlB(g)ml)andamethe

o bELMGSD 5 oRa AR (T9h FPRLEFE T adieht ration and

t&Wie@Uiu|v6éub[l To a solution of the solid in methylene
it I am r la

:)%BJS%{ r%ba te ( Q9%é_&§a Qﬁg Lﬁ}eyv&wolrgeq?ni)xture was

strxfbdoapassclfcomcaoi hturml) To Tlh@ resullttiing repkttoon was

%%H¥¥£309%/Q%%ﬁg%é%ﬂgﬂggggélQ$§6%4hdﬂﬁgLHﬁHW@éured into

added et hyl acetate, he sol ution was
s@Pe%%@BFﬂ?@lY} wtthﬁarwat él‘rhe WE%E%ESP§8&|1@rﬁtate Yras

tééii@@ﬁeacﬁ EQI%ﬂéﬂiém and Briied, idy iwetbwyeto give a

sium dfiltered. T filtrat
c%’n%&gﬁtpﬁf’ Hcto @bg‘}ﬂtg I egr%n c{a %oph‘”?ﬁ%a gﬂ\é\g?}ﬁ?ﬁ golved
WES @Omﬁ_eduhrlét@fdlpl'&mpmyé butﬁéer( 1%01 rd )§6 antiOthé) and
resg'“’ﬁ‘%dp%ec' tsatseo %lﬂ?%tg e Sol{ﬂédﬁééé'galﬂe%n and

VaC O a S
nethyFénd bwhmma(@m)HRéﬁeUMdé@m SPe ¢algmpi.) The
2%?ﬁ&getEbBE%ﬂ qgﬁfniqd@§igeQSFQBHué@“%i@sééﬁbgﬂtrated to

tion was stirred room tenperature for 4 _hours
aRopbuPBdTintid AGBvpr SR EPREPDLTRES dG FhyRSted to

PAB&LRI bat 8 WASh i eshedabrdf hlytcrraidmjrb:aﬁd deiedand
vacuo t% give_a _crude er.Od%)CtHr# g& emical
pFaoER tREL 2PSSh I AR P43 PR x2tQJr bFs ﬁé’)éﬁﬁatecél
b@éfspbrémtdo&m@alummnwanﬂ 294t wrpteeth alrepuspaodiium The
YLS9E0 08 Rl SELULAOD RIS o i 8 BY yacus  ana 25
cagtapnisngud fesiaq eijcpdoélgétltw&@ cdoicemtk afedy ggded. The
ahoutu2Q Wad Ny i 88 €8NeERIY -8 MRsamdhyshed (ko
aminobutanoyl)amino]-2-methyl-l-pyrazolio}methyl)-7B-
[(Z)~-2-(5-amino-1,2,4-thiadiazol-3-yl)-2-(l-carboxy-1-
methylethoxyimino) acetamido]-3-cephem—-4-carboxylic acid
hydrogen sulfate (113 mg) as an amorphous solid.

'H-NMR (D,0) & 1.61 (6H, s), 2.0l (2H, tt, J=7.6, 7.6Hz),
2.58 (2H, t, J=7.6Hz), 3.07 (2H, t, J=7.6Hz), 3.23 (lH,
d, J=18Hz), 3.45 (1H, 4, J=18Hz), 3.72 (3H, s), 5.06 (1H,
d, J=15.7Hz), 5.25 (lH, d, J=4.8Hz), 5.28 (1H, d,
J=15.7Hz), 5.87 (lH, 4, J=4.8Hz), 8.03 (1lH, s)
Preparation 71 .

tert-Butyl (5-{[l-methyl-5-(tritylamino)-1H-

pyrazol—-4-yl]amino}-5-oxopentyl) carbamate

The title compound was obtained from 5-[ (tert-
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20 about pH 3 with concentrated hydrochloric acid and
chr omat ographed on Diaion(r) HP-20 (M tsubi shi
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2-propanol. The eluate was concentrated to about 30
m in vacuo, and 2M aqueous sul furic acid solution
(ﬂtztmgcmboagde)@mlﬁme] ZEnnaxt iiceawasl liyopitid i yade t panner

am no’l%) )(g 83%&%0%0]7(04 nmet hyl - | - pyrazol i o} met hyl ) - 7( 3-

[{EAMNMR (B ald)nd I, 24 A- { A adshzoll-. 2yl )6 2(4H, cIa} boky90- (2H,
net hdlﬁt paxy! mzn@)oac(ejfamgpl § ggphg@%%p@r haxyl6¢ 7.0Hz) ,
acid drogen sul fate anor hossol;d 7 0—

30 5 rD?_O) $ f%l”(%H ts;TE 7206f)(r2|§ &, (57 8

37 673?5) (16H2. 518 EZHsgt (UE/. 8Hz), 3.07 (2H, t,

'y H  d, J=18Hz), 3.45 (1H d, J=18Hz),
, ),506(1H d, J=15.7Hz), 5.25 (1H d,
J=4. 8HA- ( B3 2Bmf Abl-4eh[ (5}=bbl TizdntSn8F1) 2Hind ] =dne thyl-

(SoyizraiRg oS B RE] 248 ghubEl 5 3 ehiadiazol-
a3rrmb} 8=diopembpidycal aehih e ¢ﬁaommm@rwmmwmg1 -3-

OADé ) 08 daf LOMLa fleatacﬂ@zhg@rg%ﬂ Q398 A e
JP2003/ 01368 but oxycar am nol pent anoi ¢ ab
| n the r%%ethﬁ%ﬁePomQé’an?l F‘fae‘f)a?% pdRegpfrom tert-butyl
(AR (g spine) 13 et g2
A =/. . S
oRRFhtyd) fasbaare oy Ghe: Sppe TRy pgn Ehaliole 43.
(114-L,N1~$9(D270)0 6 71 351 (161, B), 1.3B-(1LH S‘)HEXIarrpI .40 (2H,

3- ({35 Aqni ent anoyl ) 2- net
° yr%m &n;r)l @7% é%ﬁ & S%J;Inr#gioml > Ji]t hi agl az’
oJ=16Hz) , 3 72 (3H, s), . d, 15 7Hz), 5.25 (1H,

3ayl ¥=4- gi=Gar BoXys | ci@t hy!, ehh@sylmzno) aﬁeéam(ﬂgl a,
cephem 4-carBoxyl'i c acid hydrogen sulfate The title

cotpobHd) was -t aiied $tom tert-butyl
(Brébaramtibyl 72 (trityl ami no) - 1H- pyrazol - 4-yl]am no}-5

-—oxopeptyl) cat banat e | the nner . a B
23, 15 Toy E)E%)loél Pl (i N BEL 178 IE‘EIH RS

24 58-@2Hming , (43¢M2(ﬁkﬂlﬂth%O&&uﬁHmed(l@&ﬂﬁk&)was added
St%gtiﬁgtyq5425FR§{F§ %%o%g 3E¥f§%€.Q%Q?a£f$%y?carbonyl}—
Jkiglpﬁzydu§Q§aqq9¥yhate (4 05 g), and the mixture was
refluxed for 72 hours. The reaction mixture was washed

successively with water, 10% aqueous citric acid
solution, water and brine. The extract was dried over
anhydrous magnesium sulfate, filtered and concentrated
in vacuo to give tert-butyl 4-({[l-methyl-5-
(tritylamino)-1H-pyrazol-4-yl]lamino}carbonyl)-1-
piperidinecarboxylate (1.806 g).
'H-NMR (CDC13) & 1.3-1.9 (14H, m), 1.5-1.8 (2H, m), 2.95
(3H, s), 4.10 (2H, m), 4.36 (1H, s), 6.53 (1H, s), 7.0-
7.35 (16H, m), 7.68 (1H, s)
Example 45

3-({3-Amino-2-methyl-4-[ (4-

piperidinylcarbonyl)amino]-l-pyrazolio}methyl)-73-[(Z) -
2—(5—-amino-1,2,4-thiadiazol-3-yl)-2-(l-carboxy-1-
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J=4.8Hz), 8.02 (1H, s) 20 Preparation 72 To a sol ution
of 1-nethyl-N5-trityl-|IH pyrazole- 4,5-diamne (4 g)

WO poodioadsior omet hane (100 m) was added tert- bRECTHIP2003/013684

4-{[ (2, 5-di oxo-1-pyrrolidinyl)oxy]carbonyl}-
1- pi peri di necar boxyl ate (4.05 g), and the m xture was
%t@létﬁdx&@miﬁb)m&mﬂ@@] fBactpbiermidxtarsbomylate

hed
nashed pRloCeeely Shkoth MALLTonIDTRBAUEOUR Bt Shuryl 4-

aci d tract was dri
ovell-mahhgiods (rmgﬁaslmm@@l) fhHepyfiazodred- and

Eﬁ?f%ﬁiﬁé %gfﬂdayﬁyuﬁlﬂfb&kyalhgﬁbﬂﬁgﬁﬁlate in the same
(méilillli?raﬁﬁnéfh Erapr e 03 € 4- yI ] ani no} car bonyl ) - 1-
mzﬂ%&ﬂtﬁgardoquéﬁ geﬁl 8§06 q) 842H3\INRIP§3DGA3HB) 8.7-3. g (7H,
s
®h, 37 4(%I (fﬁ 01% ‘5% ¢ 18 §"2-L5757d“()7' 3% %36&111[
T’OT47838)(,1I5 2%) @51 Bx@yprel857Hz), 5.87 (1H, d, J=4. 8Hz),
(ﬁ. A?‘h i met hyl - 4-[ (4-

yl E rbonyl ) am no] - 1- pyrazol i o}nmethyl) -7(3- |
(@epaza(tioalmmo 1,2, 4-thiadi azol -3-yl)-2-(1-carboxy-|
103 MD Q§/Q§§§é§ g&]lﬁgqgsgﬁ @@éﬂt butoxycarbonyl) -N-

met h oxyl m acet am do] .- 3- cephem 4- car boxyl at e
Thet yﬂ-a@léx@r}mﬂnﬁmc o%?h?inéé B0t et -btehfogomethane

(l{ﬁimﬁﬂ hﬁhdgﬁéﬁﬂéwcﬂﬂbﬂ@iaﬁl—k(mr gﬂql l-wdere addﬁd HOBT
no} car bon ridin t

L hamned) aarth Wi b 86 261 BRNRoCER) S 55 ByF 0
sﬂlrSea $o@4ﬂ Mur . 2.7 3kite (Fellutipn &éﬂb(&d@e@)l—

o1 b o588 gt ey By 2hoa

c)llj.GOPrrewl@l’hfmime@ 41udpeddi-onTsE reaction mlxture

Y {5ty st s pipone e
t

FaPeT o {5 ¥ 3w e neosrd (& (%Xééaﬁfeéna’lth
%%%??ff%s@n/?gﬂyl hgcaitxter e igsl 15 id reetrdot tas
TRERGA. P ATt 0 s, TR REAS LIS SR Y 45 bFoRRg and

Nz 8 cdinitsepraapyi ethytan he ived tdnt-Himeyt edct Bon (5—amino-
nlx t%yl 1H-pyrazol-4-yl)amino]-3-oxopropyl}—-N-
methylcarbamate as an oil (2.4 g). This product was
used in the next step without further purification.
Preparation 74

To a solution of tert-butyl N-{3-[(5-amino-1-

methyl-1H-pyrazol—-4-yl)amino]-3~oxopropyl}-N-
methylcarbamate (4.88 g) in N,N-dimethylformamide (50
ml) were added trityl chloride (6.86 g), triethylamine
(6.86 ml) and 4-dimethylaminopyridine (80 mg)
succesively. The mixture was stirred at room
temperature overnight. To the resulting mixture was
added ethyl acetate and washed with water (three times)
and brine. The organic layer was dried over anhydrous
magnesium sulfate, filtered and concentrated in vacuo.
The residue was purified by column chromatography on
silica gel to give tert-butyl N-methyl-N-(3-{[l-methyl-
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was stirred at roomtenperature overnight. To the
resulting solution was added brine and extracted with

wQ@ooesasahydr of uran/ et hyl acetate = 1/1. The eRCT/aRA03/013684
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was dried over anhydrous magnesiumsulfate, filtered
and concentrated in vacuo to give tert-butyl
N—{ Gf {5y hamhoe) ~1H-pyrazol-4~yllamino}-3—

]o){%;ﬁh%ég%ﬁcg%%gﬁ%lte -4 k%ﬂ@pl g 9%&0%%&)61;}011\5 solid,

his product_was 25
LI%Q:KBJn) t heSRext 58tep %%Jhou%“grt Fléi73pur1|]f5llcrat?% 739,
Bpakattion 74 To a solution of tert-butyl
{3-[(5 am no-| -

THCAIR (DM TA018 4449 ahPRe] 5B+ oRoprop\Al - NE» I=7 - 4Hz) ,
ety c:ambagm,ez(4488(3g), g N, Nzammy,l ftqrmmid/emso 5.58

&Pg'it L%WZ:T? ggid 64296 {‘ﬁyé) gﬂllc]l)o“ g 3E)t ﬁyl a(m r?opyrl di ne

(Bamm) e sacceswely The m xture was stirred at room

ten‘perq{ ﬁ“ﬁlj’ oxerphapt E-E\/\gt]he‘l r{eﬁyltl ng m xture was

added e acetate an ed wth water (three
t lmsesl)ylslﬁland phoipego yThearok gahi-& ~Payer odds Jare ey s er B-

AL ousgs _HRGASSiUM S@%l@i&dlékbueee@lan@ (1-carboxy-1-
concent rated in vacuo. Si due[p\fq\?é puri f| ed

b
Wl%ﬁheﬁﬁﬂa‘WrﬂF%’%ﬁm’sﬁiP cd G \ﬁearmxﬂate
tert buttyd ’E\hﬁﬁéhybmﬁo@&d{ [WlasTedinyd i 64 moao&mas%myl N-

JP20Q3/ .
BARY EyNadero) TRy or - 55 FRARRGpo) ~TB-pyrazol-4-
qxbmmpwi) egr—bimirmp(wl )2©agl9>zraatan ianoihshameohpgner as in
73, 11 ‘
Aokl o132 pe Wil et inasécBe 13070, oL 7221217?3.4
tIRQEBth?_LYWZ M6(43H 13899, 21$2l(r3+1140é>) @Gzﬁh
1?20'3 ?1 (§I)1 %)13 77470 ((3115H sm 28930 ((21-1H t,
(~)he§ h?ﬁé?nrné) %r@%o%/i‘}i" 2Ho }L‘qu %zo?*}% mt byt (3H-

lsy/(8.00 and 5. 21 (2H, ABqg, J=15. 4Hz), 5. 25 (1H, d,

rféfz y%@%ﬁw?% é‘%ité&\m %gl aéﬁc%ph %2 éﬂ%oxng?Z-l -

TheI+Msl 6660r3po(mh*div)/as obtained fromtert-butyl N
Loyl 2N 63 [ met hyl - 5- (trityl ami no) - 1H pyrazol - 4-

. =3=0X0p rogﬁq gcarbarmte in the _same nmanner
as in ExwhpBet32 s {dn Prous-Bethyl-1H-pyrazol-4-
yl)amino]carbonyl}-l-azetidinecarboxylate

The title compound was obtained from 1-(tert-

butoxycarbonyl) -3-azetidinecarboxylic acid in the same
manner as in Preparation 73 as an oil. This product was
used in the next step without further purification.
Preparation 76

tert-Butyl 3-({[l-methyl-5-(tritylamino)-1H-

pyrazol-4-yl]lamino}carbonyl)-l-azetidinecarboxylate

The title compound was obtained from tert-butyl 3-
{[ (5-amino-l-methyl-1H-pyrazol-4-yl)amino]carbonyl}-1-
azetidinecarboxylate in the same manner as in
Preparation 74 as an amorphous solid.
IR(KBr) 3367, 3321, 1701, 1662, 1489, 1414, 1144, 766,
704 cmt
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| RCKBr) 1770, 1664, 1599, 1531, 1400, 1360 cm 1
1H NVR(D20) 6 1.53 (6H, s) , 2.77 (3H, s) , 2.92 (2H,

WO 200493816Hz) , 3.19 and 3.45 (2H, ABg, J=17.7HzQTJIR0T3M013684

(3H, 20 s), 5.00 and 5.21 (2H, ABq, J=15.4Hz), 5.25

(1H, d, J=4.8Hz), 5.85 (1H, d, J=4.8Hz), 8.02 (1H, s)

Eﬁ}_N%v%\(@ﬁ,ﬁgo’%_&M%)l l@gepemati@nl 78 .Uart3Butyd) , 2.97-3.05
am no y raz

])P{am no] cgrggngr?lal azéti C?I necar%oxy ateZTHhe m)l 57 (1H,

csdmpobnbom&s'iabt(éﬁﬁed mrof 14Xt ékH, s)

But-0xye aE peny| )(M?FN%ZF“ di necarboxylic acid in the sane

manner as I n Preparation 73 as an oil. This product

mpised4in the next step without further

purificat {ogL.ArgpngL@p@r(at—laQraatﬁﬁii@Ic&hbyhyl) amino]—-2-

3-({[ 1- net hyl - ISrrltylam &

B a0} - 4-DY FaRPAdPdaiaddA ) T 1B ak &8 afndlaritBA at 2+ 4

'Hlﬂatdiéf&omeﬁpgunekmaﬂ—ammwueﬂ iromtert-butyl 3

%g%%l&%{%?ﬁixygga ]%l-necar joxgl_a{eé cm- 3 carboxylate

rranner s |’¢11tP¢epamapu@ﬁl ¥4 saPhire Brefphsed eintrbutyl 3-
@(@r&eéﬁgi ~5332h4 %114@)621H1%29az%ﬁ1-44 1144, 766,

704 cm 1 105 WO 2004/039814 PCT/J 003/013684

o NVREBRBCRERP Y 1) Jo ganptidinecarbexydigtyin the same

# S nSr 08s ﬁ.ilaHEx@n l?e Gﬁ?agoaﬁzﬁtnom‘bho?lSS?scBlBﬂ) (2H,

£} (Rh Gt 80 wikied), ST anth a2 Toe 156 Hehn)

33N J19- %[J( 3332(3331;3“ syl carbanyl3mnisio] -2.19 and 3.50
Iﬁ‘aé!%f%gl,yrgai‘%' '7%}275“ r@"%z 7§3 B(Zhu2- (o M NP1 le234- (4m,
me)t hy# eﬁﬁonydm%@)%cb&fhm%l@}{ SJcééhéﬁI\Zéi cat boxylake 40
Tmteﬁkﬁ CENRGUNG phasy Ohfai nedzh T om, toelft(“lt}yt yk) 3-
1-methyl -5-(tri t¥l am no) - 1H pyr azol -
;ﬂ{‘;}%ﬁ’-{ﬁoﬁéér BorfyiH 1- azet i di necar boxy! ate in the same

NBROEE r 2% 1 bR Exzan‘pl e 32 as an anorphous solid. |R(KBr)

£7o0, S JU 1905 JA0% 9 I WNREED -

yl)amlno]—z—oxoethyl} —N-methylcarbamate

The title compound was obtained from [N-(tert-
butoxycarbonyl) -N- (methyl)aminolacetic acid in the same
manner as in Preparation 73 as an oil. This product was
used in the next step without further purification.
Preparation 78

tert-Butyl N-methyl-N-(2-{[l-methyl-5-
(tritylamino)-1H-pyrazol-4-yl]jamino}-2-

oxoethyl) carbamate

The title compound was obtained from tert-butyl N-
{2-[(5-amino-1-methyl-1H-pyrazol-4-yl)amino]-2-
oxoethyl}-N-methylcarbamate in the same manner as in
Preparation 74 as a white solid. The NMR spectrum of
this compound indicates the existence of its rotamer.
'H-NMR (DMSO-dg) & 1.32 and 1.39 (9H, s), 2.72 and 2.77
(34, s), 3.52 and 3.61 (2H, brs), 5.61 (1H, s), 7.13-
7.33 (16H, m), 8.20 and 8.30 (1H, brs)
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(2H, ABq, J=17.7Hz), 3.82-3.98 (1H, ), 4.31-4.35 (4H,
m, 4.49 and 5.20 (2H, ABg, J=15.3Hz), 5.25 (1H, d,

wd20048548)4 5.85 (1H, d, J=4.8Hz), 8.04 (1H, s)PESIPMB/013684
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664.2 (MtH+) 20 Preparation 77 tert-Butyl
N-{2-[(5-am no-I|-nethyl -1H pyrazol -
Y9ramNnog 4 - dxXeEt-Nwli } - N net hyl carbamate The title
compound s obtained from|[N(tert
%&Mnyl )-N-(nethyl )ani no]acetic acid in the
sarre %[n@wmlxas Rﬁml@rté-wér-zﬁﬁ on 73 as an oil. This
B R P 35 UL NS ) S 2By ML BAUlo LI FTT 75

repa
NWﬁﬁ1gﬁ($F§m1PPIlm&r%nt@;adlazol -3-yl)-2-(1-carboxy-1-

dddd i@ﬂh@g%i%HhBM%%ﬁﬂaﬁ&&$jaﬂlaébh%m%ﬂ}carboxylate
oxoet yl)carbamate The title corEJound g/a%robt butyl N—

fronltghakﬁﬁg le\gompound was obtaine
e dH :tamrlglg |{-[hIIB|t‘déydhlel-+pr(‘azbt3h/4aydl)1mh—ridw] -Pyrazol-4-
oet met ar-ha S M
Iifﬁelgﬁl?%/{l%bn 78%8 tgl\/&ﬁ(fe e |1ég g}ﬁe%ﬁ%R%g%g%t r%?nn%P as in
ﬁa@secﬁﬁpaandm o ceptesu s heodskdst ence of its

zﬂ% 5%;’?‘ N?@gﬂ\’%%@ﬁézﬁzléo%l%@ 139 (9H, S) o

and 3.61 (2H, brs%LI
11:11—}N»@)(Dzz>)1§> 17. 88 (4BH, shy, 28820 @t ssB0 $1H8 BP§) 3.45

1%}1M@%g%!l&%fg{zﬁﬁfslP2@0$3Q13§84 4E$18 M2 H48s8, 5.00
e 0

{ﬂ%@h%Par&Eﬁo)é‘@&ylﬁ S @mg p§ %55 et T2 78828 ¢
[52942115 am nq—n Zsmz)thladoazconas ysl)) 2- (1- car boxy- 1 -

ﬁ%{] gt gg et am do] - 3- cephem 4- car boxyl at e
s obtained fromtert-butyl N

dayhrhh:@ﬁn{ [7]9- met hyl -5-(trityl am no)-1H pyrazol -

yI ] am hyl _
T B L ey AT 5o

1553—d16&@rormlq%rzd%hri YH) ROR(BPHIB 1.53 (6H, s)

, 2.82 434, £ $r1e3 b B- vﬂa'is 6Bt|a1ABq{ fl=ly. (Hz3sdioxo-
3,78 (3 o)

JL13- HQy Q9iﬁﬁiﬁﬁ$l%d°§)% gﬁi ceéggjacgg in theB%ame
manner as in Preparation 73 as a solid.
1H-NMR (DMSO-dg) & 3.55 (3H, s), 4.36 (2H, s), 4.91 (2H,
brs), 7.14 (1H, s), 7.85-8.02 (4H, m), 9.48 (1H, s)
ESI-MS 322.2 (M+Na’)
Preparation 80
2—(1,3—Dioxo—1,3—dihydro—2H—isoindol—Z—yl)—N—[l—
methyl—5—(tritylamino)—1H—pyrazol—4—yl]acetamide
The title compound was obtained from N-(5-amino-1-
methyl—lH—pyrazol—4—yl)—2—(l,3—dioxo—l,3~dihydro—2H—

isoindol-2-yl)acetamide in the same manner as in

Preparation 74 as a solid.
'H-NMR (DMSO-dg) & 2.70 (3H, s), 4.12 (2H, s), 5.41 (1H,
s), 7.12-7.33 (16H, m), 7.85-7.95 (4H, m), 8.93 (I1H, s)
ESI-MS 564.3 (M+Na')
Preparation 81

Hydrazine monohydrate (1.46 ml) was added to a
solution of 2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)~-
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15 5.84 (1H, d, J=4.8Hz), 8.05 (1H, s) ESI-Ms 652.2
(M+H+) Preparation 79

WOR(30Z81N0- | - net hyl - | H pyrazol - 4-yl)-2-(1, 3- dPOKDP2003/013684

1, 3-di hydro-2Hi soi ndol - 2-yl )acetam de 20 The title
conpound was obt ai ned from (1, 3-di oxo-
N-3rIcHingych w1 2B+ i s oiingdlangi-ng ) -atét by raciod 4m e egippmide

t !
'ﬁﬁﬂﬁ%«ﬁﬁmiﬁdgEﬁgﬂgﬁsgqggiﬁh f gnaokbéggﬁyisofuifn (54 ml)
(@H rodmsyemPetdtrl, snd 7i85-BigpuraHwas stgiygeq1pt 70°C

? IZSZBE}%Lu%@ 32% % %Q/g@%ﬂon ?r{lgpﬁffé'QQsSgooled to 0°C,

0Xx0-1 ro-2H i sol ndol
r?é”tdny"Fh% {P?P%ybém ﬁ@)t%%? a‘ﬁ%Fe4r§Fﬂ°§(€)& :}ﬁ{ detlFhation.
tT%%ffﬁDﬂ@@ﬁadww&Sdﬂﬁdﬁ%?ﬁbﬁé@nlﬂ-@EfQNinoThe 3esidue was
e - H
%‘ﬂb‘?{% W)'ég‘efi&rhyd’)é”ﬁfg:‘f%e ga%gngﬁﬁé%%ed# %67

Eparation Zddaslrd esblind. vddkOVRODYB®ed®)—BnngolNt 8H-

SRENTHI I T
(Mh-Nes) 2 Prepadat | 6h181pmualzﬁ ﬁ@%ﬁéﬁ?dﬂ&t &hE) ety gtep

vc@;(st @dfhetﬁexsgutﬂllmﬁlo
1, 3- di oxo- hydro- 2H i soi ndol - 2-yl)- 107 WO

JP2003/ 013684
N-[ 1- metdyd -%iﬁthbnl o me)mm@ymazmlrmétm]la@et ami de

(b.42 in 108 .
nf)ﬁrlﬁgl?%éﬁwﬁ ﬁ%[erp andy ﬁaC%ttr %uh%g \?\k{uésj'r s?ié?gén
ate 7OEhy8ob £2 rlaour .0 ﬂnle) reacei eddeidx diret aweis—lewby éd

L0 Pl rPrR0E LA JHiP0l UL £o gl §ihals Rl RmYpd bY

rate concentrate I N vacuo.
Thves casbane tRas 2 135 (I aded WrER tAYIledpshy (2 ed hgf) » and

cohd egt gduby whid t@tdang and dobad dehpeacaout® gb¥eso

2-am no- N-[ 1-
rethytes. (1 Fhey FRACHIPRIBI G| Yasy PPACE i e (3.3 Ture
19f g¢ tR§1aaseitate Hd pabeuct Mas asedous tlheyerextas

Ségﬁ?EMAt Outngpgﬁﬂgg U%ﬁglc %y%&syﬁ£§Rﬂggﬁégnw§%hT8r1ne,
dried over anhydrous magnesium sulfate and filtered.

The filtrate was concentrated in vacuo. The concentrate
was purified by silica gel column chromatography to give
di-tert-butyl {(E)-[(2-{[l-methyl-5-(tritylamino)-1H-
pyrazol—4—yl]amino}—z—oxoethyl)amino]methylidene}—
biscarbamate (3.25 g) as an amorphous solid.

1H-NMR (DMSO-dg) & 1.38 (9H, s), 1.49 (9H, s), 2.75 (3H,
s), 3.79 (2H, d, J=4.7Hz), 5.47 (1iH, s), 7.12-7.33 (1l6H,
m), 8.55 (lH, t, J=4.7Hz), 8.61 (1H, s), 11.43 (1H, s)
ESI-MS 676.3 (M+Na")

Example 49

3-({3-Amino-4-[ (guanidinoacetyl)amino]-2-methyl-1-
pyrazolio}methyl)—?ﬂ—[(Z)—2—(5—amino—1,2,4—thiadiazol—3—
yl)-2-(1-carboxy-l-methylethoxyimino)acetamido] -3~
cephem-4—-carboxylate

The title compound was obtained from di-tert-butyl
{(E)=[(2-{[1l-methyl-5—-(tritylamino)-1H-pyrazol-4-
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(tritylam no)-1H pyrazol -4-yl]acetam de (2.47 g) in
15 tetrahydrofuran (50 m) were added di-tert-butyl

w@ 2qognsdasid uor onet hyl ) sul f onyl ]i m no} met hyl ene) PCT/JP2003/013684

bi scarbamate (2.35 g) and triethylamne (2.5 m), and

the m xture was stirred at roomtenperature for 30

Hi INuineisn o Fh2-oraetthorl )rinditne bnebky podesae liritssarbamate in
zggtg§hé n@hn€tNls AGLIRLLAND ¥AL 86, JNGIRASAMEs so1id.

Separ at d organi c |l ayer was washed_;

\mHﬁ{Ebtr)l nb770dr ﬂé@%vér@a’iwhyh@%@s ﬁﬁ@ﬁesﬁlﬁﬁ%ullf%ﬁ% cm
d e 8 bﬁd 5 thedi|dyat ) e, eeneck rateg tmvaﬁya

eaf:oz‘igq”xggﬁag%;%o Give Sho & 2 Eyr@' 1 G3 9% 66" 5.20 (2,
{p(B% [i=21$[3HEEth)5| Z:i’r(tjrmtyaanvﬁ@)eﬂlzl), 5.85 (1H, d,

zol yl] xoet hyl ) am no] met hyl i dene} -
a%%%t)rmté ?g]g s an anor phous solid.

|E$M%®d6)(%fﬁ)38r(e@atjs)e), 1.49 (9H, s) , 2.75

79 (2H, d, J=4.7Hz), 5.47 (1H, s),
f’*"a’“p’f% a16H 30 m, 8.55 (1H, t, J=4.7Hz), 8.61

(1H s)TO A, #elytiionspf Bs) (Vs BrERa- £MEET) Exanpl e
§h15§§£§ éﬂbgas%d; L%@eﬁgﬁthb@@dyalfb REBNL 1Y =7B-

(BF-2- amlno (tglad azoq]%oia)— —I gg%%é%& 1-

Mﬁétﬁyiétﬁasz Qmﬂc)l’mﬁéw:hrﬁibOXyBﬁbl&@}mne{lJa-majn@eﬁylate (652
Gepner, 4, Saond A6 The, 4T LLecSaMRound Rp £bf %0ed aadea

{éﬁiyl ( feifﬁllﬂﬂiﬂamé rdtochybanideo) (B8 myalazand 4potegsium
??r ¥39§&41.Qiyfgzggéé?l§@§4cogéij%lSAfter stirring

oxoet am nof et hyl'i carbamate in
tdoe §%mefamnaehoa$S| n 18Pl ewd2 addad Avompshthisalize the

SPéégtlohRfrﬁ@rt)uxJJ7o Thkb68: s 1 68Pngl1830utliehl wadOZurified
cml 1H NVR(D20)

(Qy|pABaargt}ﬂf7 e u?gn@sﬁlﬁgEylp%ﬁﬁ%agﬁgg)phg%phate
?b%@gagd §g2g5(53|‘| and\BQc:eﬂeﬂlEEt&IﬂZL)e, b (He, elipate was

Sl
oSy 2 (M d S Bl 02 (O, B iR
ofM3té{Biamin@eriidal Corporation) and lyophilized to
ag §2P5oR3A:AB 0L 1 23 U5 H AR ol R AR A & IPARY hb1 263
[0 &b @1 (5-pyineod] 20 dme hhud) a BH-[3 Q) )2-2(F12RaRBORXY 2 4~
thiadiazol—-3-yl)-2-(l-carboxy-1-
methylethoxyimino) acetamido]-3~-cephem—-4—-carboxylate (23

mg) as an amorphous. The NMR spectrum of this compound
indicates the existence of its rotamer. Only major
isomer was described.
IR(KBr) 1770, 1714, 1668, 1653, 1456, 1400, 1360 cm™?
l4-NMR (D,0) & 1.53 (6H, s), 2.85 (2H, t, J=6.4Hz), 3.19
and 3.46 (2H, ABqg, J=17.7Hz), 3.65 (2H, t, J=6.4Hz),
5.00 and 5.21 (2H, ABqg, J=15.2Hz), 5.26 (1H, d, J=4.8Hz),
5.85 (1H, d, J=4.8Hz), 7.80 (1H, s), 8.01 (1H, s)
ESI-MS 677.2 (M-H") (negative)
Preparation 83

To a stirred solution of l-methyl-lH-pyrazole-4,5-

diamine sulfate (2.1 g) and 3-ethoxy-3-oxopropanoic acid

109



met hyl et hoxyi mi no) acet am do] - 3- cephem 4- car boxyl at e
(652 ng) in water (30 m) and acetonitrile (3 m)

waweoog/ozsaed 15 et hyl form midate hydrochl ori deP(BER0031)13684
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and potassium carbonate (1.106 g) under ice cooling.
After stirring at 5C for 3 hours, IN HCl was added
t(@ .utg)al izedi bhbloreactiheman ktUrel) Thadr ésfinghyprofuran

sal uti-an wa L fs ' Creht i
oo S, BuEEL RS CH Y SRR A P B e
adétsom oy bethndamiace| (fat% vins) » saBfledted M e tinfa s

g;amﬁé&% Pﬂigﬂtt?i airgB( kbR 44 tsshbsbl Chercal
rporation) and |yophilized to. give, . .

TqqEeti WBe A5 PES- g@ds At i TpRfoyPFafFoich includes
iyl -3 = pys azah ne}-rentut Yy I BH {6 a 2 o S4aivilnGdi 2o B-3~
25th|ad|azo%:-3-él)-2-§ﬂ}n- ar boxy-| - £ . i thout
RRIRA BV ARG T i HEPal' et '%%ﬁ-%—l%e%ﬁ}ém FEE5 voky I "t e
(RAZthey psrafiasdriphous. The NVR spectrum of this

@ogpgtiagdggat es the existence of its rotamer. Only
described. 30 IR(KBr) 1770, 1714,

1668, 1853, cunudGs, readdue] 36O rining HRVREDSO)! (§ Brsigo-1-

krgé_‘,zhfi—lHZEé?aQ%Hb—élt—* Ve 48) - 3-8xbQr Wichch ¥é 24!

q, J=17.7Hz), 3.65 (2H, 1, J=6.4Hz), .O%_and 5.21 .
(%S%Ba?dJém5N2Nz‘)d,lff5‘%%Y3(ﬁ<HFmaf,“l§§4.(éaz)“} ) 5.%%‘3(%1&”3’1
%%ﬂéf‘i%i&*“’ .$28Q)( Hhd SxiS8tRF1bmhines)(435 £%h1 Mvere added

M. negative), .Preparation. i :

SHHHR | %]%Bfﬁfgnet %F F‘?ﬂl-xp%}lrraéz)o"faés-' IAf",gg}%gFg?rioﬁg%ur 1g‘?leand
(Z%Bi?%hednﬁighew 3toXxoptbparbhe wbpde Mdxtnye was

: R / 2 '
TRCLISTRR PO I 3Rt (Lpsetl i, wpe washes
m@$thd@@uem5@9d*ggym§ggdg}egngvg;Nmagnesium sulfate and
dééﬁ&&g‘e%k%ﬁh)ﬁhﬁﬂﬁeré@udi%kesemetfteb jxéaire vesidual

stirred overnight. The solven S : d .
Fetilic cuh P B Sako, T HRTERBRE 81 id Vi R neTBases
et wh 8ikbhSoadmecctanetdyhyl Hapytrazel -@2 3y3)) aod ngiva- ethyl

AT DR P AR e R oot bt Lt EBAPRT TR BYF Thel of hho) =3~
resopnepeantaieni flg. 23 hy) . 3-[ (5- am no- | -
et Ayl iRy hazgnds 4 ) N 0104 1 3 P; X2BFORANGALE Waghegative)
l§-NMR (DMSO-d¢) & 1.18 (3H, t, J=7.1Hz), 2.75 (3H, s),
3.04 (24, s), 4.07 (2H, q, J=7.1Hz), 5.55 (1lH, s), 7.1-
7.4 (16H, m), 8.54 (1H, s)
Preparation 85
To a stirred solution of ethyl 3-{[l-methyl-5-
(tritylamino)-1H-pyrazol-4-yllamino}-3-oxopropanoate
(1.3 g) in tetrahydrofuran (30 ml) was added 1IN aqueous

sodium hydroxide solution (3.1 ml), and the mixture was

stirred at room temperature for 3 hours.

Tetrahydrofuran was removed in vacuo and the residue was
made acidic with diluted citric acid. The resulting
precipitate was collected by filtration and dried under
reduced pressure to give 3-{[1l-methyl-5-(tritylamino) -
lH—pyrazol—4—yl]amino}—3—oxopropanoic acid (1.22 g).
ESI-MS 463.2 [M+Nal® (positive)

110



10

15

20

25

30

35

di ssolved in N, N-dinethylformam de (20 nml), and trityl
chloride (5.52 g) and triethylamne (4.14 m) were

w@owem3smi th stirring. The m xture was stirredPCT/JP2003/013684

overni ght and 15 quenched with water (10 m ). The

whol e m xture was extracted wth ethyl acetate, and
thenmxi(pMso-Wag Baghed (B ) spier.asdd (BH nes) drhede (1H,
over sju | f coneentyat ed ynder g eduged,
6:5 JaAnes) um gyl fahe %‘azl g_lﬁ?: \%\Ll’cﬁ 3 dugedors)

gssure to g| ve 4 resi

mg@_h% on silica gel eluting 20 with
di chl oxg) éﬁQY5na8§t@Lq[Qlﬁ@tﬂ§&95¥¢tgﬁhyﬂamlno)—

) B o
(ﬂéf:gﬁ—t]%x}/_'ﬁ)l faﬁlaﬁthehﬂhsz();Ugg?&t'mgie 1ai4lu|va(gwsm d6) 5
Setuiprotprar J17 by <31 tdlbnlbropehaie ip iy, vas

rgddéd SAsCAHICY) (5|2r2e}n@r)a,t lm\dSEhé'owméﬂ mﬂed:usm MEdn

of, et {Ld ht. To th ti
trjﬁ %‘%rﬁ%o& TEfpyr z%atil Overnfg oxop?opaneozfteeac Hon

'mxm:@e gy a natldedampdrert ufiyanmmso ahy has adwee mixture

%ge%@tfgéwa* wc&&loweyﬁowétaee( 3. dnal éxt&&@:ﬂ heas

mxture was stirred roomtenperature for hour s

T i d¥ bEDr ¥A tRas Wﬁe n2ecHE15Rd MR r“é%%%%wm
was] riede aghdi evabbhadiilost eff cidéisodcedt fawe a crude
ST B e ep et e st

re to
%’ilﬁyﬂ netaybib- ((tZrI]I)ylmnc_mD\)e tert- butyl {(2-[(3-{[1-

e A e L T

RETSPEPEBH 13684 noll - IR corBamase d537gRH, s) |,

%51&?%0%)9 [@f@ﬁa]ﬁlnpos%)tlve?)o 7.4 (16H m , 8.54
13.0 (1 brs Preparatl on 86 To_a

s@b@@f&(wﬁ@fd@{% 11n%$h399H5 60 ri By’ Hd) -sb, 2.85 (2H,
léfrpyz a@OBbé M:4]Ha,mnn0} -8 @xopmpaeol ceacn({tsdréssoomg)m) , 7.0-
n rt u ar panat I n
?@t?a?@éfiofﬁ‘ zm (i‘&aﬂ? gwgy hl %r?ra‘r”et(hgﬁe ’ggzn) was
atdedp WeCP1HCL (522 ng), and the whol e m xture was

st ”e% f §°RH!L£ ”Eer@;S‘JrF(%’ Sﬁnﬁuggfchyﬁam%cf]e@i' on

10'm was added
npxdprepanoyl}amino) -2-methyl-1- -pyrazolio]methyl}-7B-
[ (Z)-2-(5-amino-1,2,4-thiadiazol-3-yl)-2-(l-carboxy-1-

methylethoxyimino) acetamido]-3-cephem-4-carboxylate

The title compound was obtained from tert-butyl
{2—[(3—{[l—methyl—S—(tritylamino)—1H—pyrazol—4—
yl]amino}—3—oxopropanoyl)amino]ethyl}carbamate in the
same manner as in Example 34.
ESI-MS 731.2 [M+Nal® (positive)
'H-NMR (D,0) & 1.53 (6H, s), 3.1-3.3 (2H, m), 3.19 and
3.44 (2H, ABg, J=17.7Hz), 3.54 (2H, s), 3.5-3.7 (2H, m),
3.74 (3H, s), 5.00 and 5.22 (2H, ABqg, J=15.5Hz), 5.25
(LH, d, J=4.7Hz), 5.86 (l1H, d, J=4.8Hz), 8.05 (1H, s)

Preparation 87

To a stirred solution of 3—-amino-2-

hydroxypropanoic acid (2.1 g) in tetrahydrofuran (30 ml)
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was extracted with ethyl acetate. The extract was
washed with water and brine and dried over magnesi um

W@ iohasm14 The evaporation of the sol vent gave BCTIR2IE3/013684

resi due, which was triturated with diisopropyl ether
15 ethyl acetate (2:1) to give tert-butyl {2-[(3-{[1-
rm—tchyaba‘Sett (BOymam me)s- Byt ak®d| agupbpsmisesiign hydroxide

N AT T R DRG0 B L. 3o (i
gf)lxt12r64w§3|-|ad§)ed dz.—g@q’fgﬁputyé gy.cag _n@ 23( l§+ g,

> rgi'L &ﬂ@(m§)¢tﬁj§,e7w@6:sg ét:lllﬁré;@ vat- %E]:gl g:leﬁn]gﬁﬁa'mre for 4
a

Sy AkeABIRI( PY- P(fzfé“rﬁr{BJe’EWF? fyFes 8.5 and 9.0.
Wr@m@n@yhha&um@) *v%srfﬁtalf%/l’uedi pytazdllueaqhyat m/ttk}eﬂp 2Bhe
am Nno- thl a az -
RAIGA 1 RREFFniiAG) Seeir Gb} o GBRREh Aisar doy | Spgebus
BwtissiEmchmmn@@nmm’ae neslatucsmtﬁeir it ygodium
{%ﬁiéél % Hﬁtgytfgégéqtﬁléﬂ1i9% Ha@@%&%& 4The extract

oxopr opanoyl ) am no }car bamate in the
300 s afeladnA¥e ra s Aan SBdaHp| Bul atESI - Tee73e 1y k- N S

%&fgﬁédlﬁnﬁwg??é%uqse% BebbilreSko odivle B3 (Békt-

. 17. 7THz 54
évlstgxyceﬁhonml)aﬂsmﬂﬂ %ﬁgéfoxgpéepa?‘?ﬁ’d’@ ﬁc%‘gH“S% 9 -
i%us%glézé@) [mN%a%ap(F?Hﬂ,tﬂue)J =4, 7Hz) 5.86 (1H, d,

= r T, t d

s l‘éﬁo’eﬁé?ml%;'ol2:27h gﬁ )73 %ar?mc éc)xc?%ﬁ g ¢ ) A
| (lE etmphydr 6F@r.én (130, mh) 111 WO 2004/ 039814

Pﬁl’é gggg:_?ﬁ/ 013684 and water (30 ml) was added 1N
aqﬁeénﬁ—?agﬁrm—hdomde solution to make the .

sol uti gke b%ls‘ﬁ@lFiéHﬁg) of Fu k HeemtxPurexyas ri®deyl) amino] -2~
G &E&&yB%ﬂan@&a%@I@t @1(&13@)9)m @lth1deomtxhehe (8 ml)

vvas stirred roomte turefor s keepin

R8T CehE SRS S A vebr b BvEHa S GetHi ol 558’ 89 ana
TWSCDVECWaiﬂwmeﬂ\Mdﬁddtﬁéhmhxehma‘WdﬁmstﬂquedSat room
| ayer was made aci di % aqueous

SOvRBSF arPRFEsTon STl o TRGt BPAPEUOR TR GRS tO 0°C,
C@h@rﬂdme&myhﬁﬂﬂﬁnymnhw@eh4e6h¢uammaeﬂsplﬁméeegpdagbN—

diisopropylethylamine (4.1 ml) were added. The mixture
was stirred at room temperature for 8 hours. The
solvent was removed under reduced pressure to give crude
tert-butyl {3-[(5-amino-l-methyl-1H-pyrazol-4-yl)amino]-
2-hydroxy-3-oxopropyl}carbamate, which was used in the
next reaction without further purification.
Preparation 89

tert-Butyl (2-hydroxy-3-{[l-methyl-5-
(tritylamino)-1lH-pyrazol-4-yljamino}-3-

oxopropyl) carbamate

The title compound was obtained from tert-butyl
{3—-[ (5-amino-1-methyl-1H-pyrazol-4-yl)amino]-2-hydroxy—
3-oxopropyllcarbamate in the same manner as in
Preparation 84.
ESI-MS 564.3 [M+Na]' (positive)
'H-NMR (DMSO-dg) & 1.39 (9H, s), 2.7-2.9 (1H, m), 2.83 (3H,
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10 was dried over magnesium sul fate. The sol vent was
evapor at ed under reduced pressure to give 3-[(tert-

whioengsas bonyl ) am noj - 2- hydr oxypr opanoi ¢ aci dP¢BJIJE2803/013684

g). ESI-M 228.2 [ M+Na] + (positive) 1H NVR(DMSO d6) 8
1.37 (9H, s) , 3.0-3.8 (3H, m , 3.9-4.1 15 (1H, rg
@ﬁ&i(t@ 8Lt—(3lbj-n M HPrapar 3; i7018 .88 ToHa mblubi.dA dflH, d,
ut oxyc on a 2 ro r
da T or 8y T n uitentoronsthaie (b y e qrand @ (en,
at,r ghyakr of Llidans{8 nl) were added H(BT (1. 59 g) and 20
WeCh §3.01 g), and the mxture was stirred at room
for 1 hour. The solution was cool ed t

and 1 Aettia AT 2 bil 3 R AT B R Y BT P Ra ) RLno] -

%13 'g%gnplf”ed ?3&596&@%}%&@) L € ( gﬂﬁgdwﬂa%moawz a-
nperature for ours e 25
dhirshamRs eﬁﬁ)g g]dﬁéféﬁa e%l pressure to give

efatdey 1 detibxPliyho) acetamido] -3~-cephem—-4- carboxylate

{3 [(53?{‘;? %%%Iémé@ﬁ{# &E‘dea%Z‘Hm:;‘a]i’ﬂ%&‘”fPQ}n tert-butyl

2- hydr oXOopr opy carbarmt was used in the
nexthy ety od— \fm[ﬂhm@tthfmjlﬁfrreftnputw-a@appan-lH pyrazol—4—

@gﬂﬁg@ﬁﬁéP” B?F§Br5?&ﬁ)%§ﬂ@amate in the same manner as in

(Etxafmb}/l%ng?ﬂo) 1H pyr azol - 4-yl ] ami no} - 3-

?r g@ﬁ@oﬂ )osafsbaﬁﬂltﬁ (e, tis | escanpownd ams wpf agned (3H, s),

e
- Et"(% Z\mqb'ugll Mt fy103 B r 220t - 4281y 88 %o~ 21-?1yd1?o;(y >-26
- (135, 3d px0propYik) Garshamt ELH dherérr@ﬂxﬁnne& & (hH, s)
Preparation 84, ESI-MS 564.3 [ MFNa] + (positive)
b 1.39 (9H, s? , 2.7-2.9 (1H m
2.83 (3K a l9esMeEn2008/ 0FoLrAl P IPenbsPoidepy ragol-1-

f’;\L]é) %}_@?ﬁé!ﬂ sml'fa%,e ?5 %%X 1H, chh@o}%nfellf?ﬂalr‘fb?. 215(() 1%1]':') was

rﬁdd@dssrégﬁhygpmgagwﬂ@ 3% gl) at 0°C’,’ and the mixture
:%é§3s€@E9@d4a&(%°@”E%Q’ad“ﬁﬁﬂﬁﬂ@éOpaﬁQﬁikﬁHEBObf acetic

oAb gzl T ! R bgs ) etk A T TP da ¢
@Ehykéah@)&yMWUOfa@eB@mxﬁﬂiuﬂesepbemlédcarobcﬁ»?w ainel added
dropwise to the above solution at 0°C. The whole
mixture was stirred at 0°C for 2 hours. To the mixture
was added brine, and the whole mixture was extracted

with tetrahydrofuran. The extract was dried over
magnesium sulfate and evaporated under reduced pressure
to give crude [5—amino-1- (2-hydroxyethyl)-1H-pyrazol-4-
yl]formamide, which was used in the next reaction
without further purification.
Preparation 91

[1- (2-Hydroxyethyl) -5— (tritylamino)-1H-pyrazol-4-

yl] formamide

The title compound was obtained from [5-amino-1-
(2-hydroxyethyl) ~1H-pyrazol-4-yl]formamide in the same
manner as in Preparation 84. The NMR spectrum of this
compound indicates the existence of its rotamer.

H-NMR (DMSO-d¢) & 3.10 (2H, t, J=6.2Hz), 3.3-3.5 and 3.4-
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The title conpound was obtained fromtert-butyl
(2- hydr oxy-3-{[ 1- net hyl
W@ kGoansasod - 3- oxopr opyl ) carbamate in the sane nBCTM@Er20630136384

in Exanple

32. ''H NVR(D20) 8 1.49 (6H, s) , 3.

(4H, m , 3.76 (3H, s)

suspen oﬁ 05 (Z}8570

4.6-4.7 (1H, m, 5.02 a
(st ABH, _tF1544189) arsi 26.045 (LHH, td, IF54. ), B

sl ¥ &t é1E15 g) in dichloronethane (50 nl) was a
tp-ebhylam,peop6.38 n) at 0C, and the m xture 20 was
sttrred at  0C for 10 mi_nut.es.

anhydritR 2 2546TREF £°d Ufddh &%ﬂﬁ z
Sttf1€§1am1ﬁ6¢41n;ﬁytaamu¢e5y1anMmiMxnéxxmn@)addeu N-—

'Q%d¥¢ﬁ'§¥xflde (213

3hgyasoadded brispesnsansh) hendbel @ mitnrgemestream at 0°C,
ext act ed vvlthtetra drofu
é Ehﬁ ngﬁﬁhl g gé EQerLQf

e

ARV aS reery i G0 gt o

and

whi ¢h was used
PHURT uieRE IASYE | tat FBA.
(1% 2o kdiesy ettil Ded- e thybam. na)02l Bqyeazel pdtassium

ate SO

| ]1formam de T titl
VRbaRpRRE, ShyFitd 1ot
(2hbydr miyeting Jwald-eytaaoted- ylildhoratan Hea¢atake - safhe
R aharat) fﬂhsﬁatggeéwgqﬁ¥ﬁﬁgrHﬂB°Erﬁ€H§over

TBDEES A5

npoun

i cat es the exi stence of

PERO

on_at

r E ﬁOUFS

evapor a

Rd,45s .2

re. of acet

£ By o

o IRerve

égzgéﬁgdtr

its rotamer.

10

-5-(tritylam no)-1H pyrazol - 4-

1-3.6
nd521
8% and

dded

L Gy1) —5-

( S) . Preparat i
g%aﬂ_%% 1III—1|-l?pyrli?azl“:’ga%lt alqnjl %)%—?hg%gf s)

? (‘}irrgfgutes

pﬁegghuélopoogim@nﬁqhﬂ¢yl (3—- bromopropyl)carbamate (1.
[gi?ﬂhnﬁ - G%ﬂgﬂﬂﬁy@g%ﬁﬂhldékﬂﬂbr%@9'éhd sodium iodide
or mam de,

t he t. reacti
ag@ﬁ@pé%ﬁ? By 2@

88 e

Q04 the

m&gm@gws@udef)aiaes Fyamagation=giofhe solventoupdgr

20 6ofndH
ng%dué%g.gﬁﬁ%%ggég?%fﬁé EﬁTbiE QﬁhQﬂBG&ﬁs Shbofdlographed

(A, séficn ged £l
F(éSlQluo @hd%wxﬁwfwb@ﬁyQZ(S—IMﬁfanmylem—sb+m2ron of

- (.2 t
(%YYSF t%‘(?glﬁll}ypﬁ ShEYian) Pff’&rlr?a—rﬁ%%a?%lﬁ—i n N, N
dyﬂlﬁhhyhbdlprwpxdb) ct&ﬂbmmataas(lamed §o¢i tiMByslpegerum of

(€ﬂ§s compound indicates the existence of its rotamer.

ESI-MS 592.
!H-NMR (DMSO~-dg)
4.80 and 4.
6.5-6.9 (1H, m),

Example 53

3 [M+Nal?
8 1.37 and 1.38 (9H,
88 (1H, t, J=5.0H=z),
7.0-7.4 (

(positive)

16H, m),

77 and 6

n‘)”tl? %@%&%w?iﬁlﬁ §

7.52 (lH,

s), 2.7-
5.52 & 6.06

ygyl acetate

(1H, =),

s)

3.5 (10H,

m) ,

3—({3-Amino-4- [N- (3-aminopropyl)-N-formylamino]-2-

(2-hydroxyethyl) —1-pyrazolio}methyl)-7B-[(2)-2-

1,2,4-thiadiazol-3-yl)-2-(l-carboxy-1-

methylethoxyimino) acetamido]-3—-cephem-4-carboxylate

The title compound was obtained from tert-butyl
(3—{N-formyl-N-[1-(2-hydroxyethyl)-5- (tritylamino)-1H~-

pyrazol-4-yl]amino}propyl)carbamate in the same manner

as in Example 32.

ESI-MS 694.

'H-~NMR (D-0)

2 [M-H]

6 1.53

(negative)

(6H,

s),

1.7-2.1
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(2H,



ng, 60% oil suspension) under a nitrogen stream at O0C,
and the whole m xture was stirred at 0C for 20

wWOorRevunzssi4 10 A solution of tert-butyl PCT/JP2003/013684
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(3-bronopropyl )carbamate (1.27 g) in
N, N-di net hyl formam de (10 nml) and sodi um i odide (799
ry), \serle-ndgledsBo mhe 3bdve 9ol (RHpnm) and -Bhd - &ni &t en)

igr ni gh % Agqieoys, p si wmg shydripgeq,
Sorrad Bt Bl 8 ke R M BBRTR T Eree
Fi=ét. frHe was8 e&tBaét ddHBwi ™M et hyl acetate. The extract
was, washeg, wi th water and brine and dried over

ul fate. Evaporation of the | vent un
e oA oo e S 8 BRC BB SR 1A el S hotA9E- (3-

GRS 1285 AP el - f@ﬁ_’rn@llblnﬁaﬁ.@erZEI(th—hygrthyhathyl) -1~
di chl or onet hane- et h

ﬁ)éfr]:tamw}r(lgth{/l” %gr—?{;(%t)ﬁéze gg ér(%no )_L r2 4glt\f11ad1azol 3-
WQT—CW-VEI-hglia)tbSXQt—lll—tryeltam]r&jl)hd>x-yp1yuaz>d)|ac4a.tam1do] -3-
h
Rk cE R Pk iRt ) 1 RRNRmRRe AT R was
ESldavb @QCSHFWN@WW@MWSWH&W@( BSOTHE) @t room
ll: %é)%f‘%:&rés g%H e ’m1%€u§e5wé%0|§|t1@red4ﬁ9r3@d5 hours.
Otz), 52 & 6. 6&3351@ 5-6.9
('Imthﬁ al?OEﬁ?S@l@fGHn ﬁ'jas ﬁ%‘ée% oA PR QT 8
%éﬁﬁ%ﬂ&@oiﬂﬂbm@fs arﬁﬂ&pﬁl@@yﬁi?fﬁhﬁ:@r mplsarp[mr(m]fied?by
roxyet me

&’5‘ ¥’1 %Eatch ggyaz% r)aEgEi’ car%t):Ll @Osgﬁate
mﬁiﬂwéﬁt PRy 7Mi Ropace)ani dliﬂe Sabe@herrmn(caﬁtmm &t gdesired
The

B eTReIt R S e fboReRb e, nage
ascmmzmth yl|1]la1r*ner¢o}lm@pfy¢lyéarb§w&t0éq ®ithe sane
neraté? %&h%& OJ_IE(?!?’ ?@&96\412 cdiMblni Chzemlcal

Eégﬁbqr@tgoy)(?mutyﬂglW&;@oégfogggf@us propax(lol.fl The

Pé:ﬂ_xﬁa]f’goﬁééob%@%‘énﬂ'ﬁaté’d 1uBd8x( 4:Iel,dunjed3 Beds uf@Hand
o egesgs Alve - L3-mf0-4 6% ot
Em&ﬂ@bﬁrEéyl)5MEMGﬂfﬂ+(ZeUYduspeﬁﬂhﬂikﬁl—
iﬁ‘é%%ﬁ?glb?ﬁjneﬁ[hfy&r) ARt 6% f]zl 5-(37R &roxyet é/ t iadiazol-3-
yl) ~-2-(l-carboxy- 1 -methy ethoxylmlno)ace am1do]—3—
cephem—-4-carboxylate (18 mg) .

ESI-MS 666.2 [M-H] (negative)

'H~-NMR (DMSO-dg) & 1.53 (6H, s), 1.96 (2H, tt, J=7.5Hz),
3.0-3.2 (4H, m), 3.13 and 3.43 (2H, ABg, J=17.6Hz), 3.87
(2H, t, J=4.8Hz), 4.2-4.4 (2H, m), 4.87 and 5.03 (2H,
ABq, J=15.2Hz), 5.24 (1H, d, J=4.8Hz), 5.83 (1H, d,
J=4.8Hz), 7.64 (1H, s)

Preparation 93

To a stirred solution of N-[l-methyl-5-

(tritylamino)—1H—pyrazol—4—yl]—2—(tritylamino)acetamide
(2 g) in N,N-dimethylformamide (20 ml) was added sodium

hydride (245 mg, 60% oil suspension) at 0°C, and the
mixture was stirred for 30 minutes with warming to room

temperature. The mixture was cooled to 0°C, and methyl
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pyrazolio}nmethyl)-7p-[(2)-2-(5-am no-1, 2, 4-thi adi azol -
3- yl)-2-(1-carboxy-1-nethyl et hoxyi m no)acet am do] - 3-

w@eephesasd+ car boxyl ate (100 ng) in nmethanol (1.BCTIH200848E3684
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35

10 added concentrated hydrochloric acid (0.125 nl) at
room tenperature, and the m xture was stirred for 6.5
hadisde (0. 8hg)akeove sslad i oThwasiladbedmsstiugm was stirred

Fﬂgjsrocggn car bog%‘;e( %@eﬁg{@ﬁoﬁ%m?@ XEURS ) WR%s added,

I‘ epar ative
aget ot ¢ rwhelphmgpm:tree Wb gLbracppdry it o)yl Theetate.

elHat & CORL 8l A 5;}%:%%6@&;@%@@%% whaS L \AROISE 8fle t 8nd

renove (%cetonl acidic with dil uted

I¥{acir st P B F cnaeng Sdvd hirbaee ogEXEHé?éFa&‘?-%i fonfhy solvent
R £ Méaueéahpr@@@me@l gaxf@rnemathguym [wtmugtmwlhs—

20% agueous pro anol t
ey Cteg) pll %%ﬂrﬁ%ﬁh? @gwacf ekt FLaLednide
3tA {@5 agj no-4-[ (3-

%gf;%g{, o@?he?hip‘?l“ﬁ% ! %ngz ULV i 2, 4-t hi adi azol

13— NMB) ¢MA-cer bbxly-99 néBHy| et ho®yidriho) at@ianinde] 23 52 (3H,

ceph ar hgxylgates ( S 6
f%ega%)l %g} Ahlgll- Nkl%/g Dl\?gé%%;[ﬁ%wg%%é EGI?IJ\?E)HS, @%%wguH
Rreg&vagmn 9"%0 3.2 (4H, m, 3.13 and 3.43 (2H, ABq,

J=17. 6Hz)4h Ba 72 1 (RMnuln h&«:ﬂr&ﬂ)(wszmgmw(a%Had@ed slowly
4.87 and 5.03 (2H, 30 AB

2
J=. gggyahgdggfpﬂqncﬂ40§nh)8§§) th)egg %ﬁe gfxtdre was
F&ﬁpm?ﬁl ﬁbr)QQOTmJansttegr edﬂ@@éthybﬁNef[le[el‘:hm]t-I’M 5-
rit n _naQ t
(HELY| SRRl LEIREl YL - A 0 AP at G
ocm yMm whypdeidded 245 e IﬁD%‘:Dlrle ssPelsi emd dthegrhole
Rt LheeMaxkur %f%fé@tféfeg £8L 30 WIHHWLESITMM AH to room

warmng to room erature. The_ m xture was, CO %f
tePIES T Ak Yo B Fehbi sl o60a) Bodsiks . | Sodiun titoride

P@ﬂ_/ §f29§)3/a%513@1%4te1& Odﬂi 62 fd) 3w9)re\/\@$ic&dﬂeido The whatere,

ure wa r t
RS 05 AP VR VaRaSEREPHOIE AL BoRAsTature
eﬂ&raeoeﬁilmtﬂeat hmheaget@dspltahe opgadiid eyt oBE, and
V\ﬁﬁh ?1\_’\Lntt1éhatve\alatweatrs aé‘c?n?&txﬂ?a%@g %n@éﬁdr@d@ée&agﬁéé'sﬁ@e to

vaporati on
give crude residue, which was chromatographed (silica

gel; ethyl acetate:dichloromethane=1:10) to give N, 1-
dimethyl—Ns—trityl—N4—[2—(tritylamino)ethyl]—lH~
pyrazole—4,5-diamine (740 mg) .
ESI-MS 676.2 [M+Nal® (positive)
'H-NMR (DMSO-dg) & 1.7-2.0 (2H, m), 1.98 (3H, s), 2.2-2.4
(1H, m), 2.6-2.8 (2H, m), 2.81 (3H, s), 5.24 (1lH, s),
7.00 (1H, s), 7.0-7.5 (30H, m)
Example 55

3-({3-Amino-4-[N- (2-aminoethyl)-N-methylamino]-2-

methyl-l-pyrazolio}methyl)-7p-[(Z2)-2-(5-amino-1,2,4~

thiadiazol-3-yl)-2-(l-carboxy-1-

methylethoxyimino) acetamido]-3-cephem—-4-carboxylate
The title compound was obtained from N*,1-

dimethyl—Ns—trityl—N4—[2—(tritylamino)ethyl]—lH—
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under reduced pressure gave N nethyl-N[1-nethyl -

(tritylam no)-1H pyrazol -4-yl]-2-(tritylam no)acetam d
W@2004/838% g) . ESI-M5 690.3 [ MtNa] + (positive) ROT/JP2003/013684

1H NVR(DVBO-d6) 8 1.99 (3H, s), 2.3-2.8 (3H, m), 2.52
(3H s), 5.44 (1H, s), 6.85 (1H, s), 6.9-7.5 (30H, m

vapad il é-on, 94dliemhinemial uwheusahydmadesASs n) Wasmple 32.

R Gl 0L Ry L) @ o0 e i

N MeMmy(D ) [ B- metetty| (632, s), 2.60 (3H, s), 3.0-3.2 (4H, m),

(3t Ir19‘yz;l 1 §0391 g'zgyf%ﬂn 411 - 2rki i By leam (3 acet ani dg7

was ad

ot ( Donb28e | ABed Dot SN 5 & ER Ve fy %5

tengeer et v edang‘_qehlﬂl@ged Foy0 2¢bayrs) Sodi um fl uoride
20 (2. 1g) water (862 ng) were added to the
RLgRAEALL e whole mixture was stirred at room

e mxture at 0C, and the 1\;\% ol e

r

t elnper afderae sdDilit B6nnbAiut[@s- (Zﬂﬁlmméphy&ﬁ elWapyrazol-5-
iltered off th t CENALyr
eluauﬁ Hn r}léggu?g%t 0 ggl veA Cnﬁ@‘%lg r eSI 9% q{W@ é@&'@&

mrmmmbgaapdehy@mquda)w getidet( Ry ml) at room

3&%@?%§?Qkég|or@ Qéﬁ%t%dﬂnmfikﬁf¥ew5@ Ltirred for 3.5

- (tritylam no) ethyl 1H-
ﬁwlalz@l and, evap@maﬁ@d( ME) ¥RFUcES T 6261594

(@ﬁé&lvsai 1H @Mﬁi(y@“/%%éi@t@ dnd- #a@hledHwih EiCl1980us

(%q_qilgl%\ hgd §Qg@chasr)b(ona7t%oé?%;lglg)n (%g rpfg(aé’dl—? Jh%yer

R pi£i88 over magnesium sulfate and concentrated in

rﬁéé&?A£1 9%g§o|Ig%;ﬁﬁ%h§%%¥%gﬂ?&ﬁ%tgy_%Mé¥ﬁéiam1ne

3;5)th| adi azol - 3-yl ) -2-(1-car boxy-| -

(12

le{ﬁk%d'a‘%ﬁ%a&eigmégg] 3 Cerg;h.ejgélzcagbgﬁyl)at@ 66 (2H,

tai'ned’'from N4

d@het%ywmg.,t r5| thHzING-5 [ - (RHri BRSAN n%)zét YRy dqpd=1.7Hz),

1469 éj‘l)(@ﬁ04@03%8414 ﬁfz'l')/ JP2003/ 013684
g}gﬁ&é&é@g@g&am ne in the sane nanner as in Exanple
CPELEp. 2 [MH (negative) 1H NVR(D20) 6 1.60

(6H, S)To2a680(8Hio%) 0f3.10- R2f (détrorthy 13 ~1H a8z 395
(aminéBq1236%7iﬁigth§%gf Q§H’m§%*ﬁ%f§7added concentrated

hydrochloric acid (70 mg) and isoamyl nitrite (10.9 g).

The reaction mixture was stirred at 25-38°C for 2 hours.
Diisopropyl ether and hexane were added to the reaction

mixture, and the resulting oil was purified by column

chromatography on silica gel (ethyl acetate:hexane=

— 1:1 > 2:1 = 1:0) to give 1-(2-fluoroethyl)-4-
nitroso-1H-pyrazol-5-amine (4.8 g).

H-NMR (DMSO-dg) & 4.10-4.90 (4H, m), 7.09 and 8.59
s), 8.20 and 8.26 (1H, brs)

Preparation 97

"To a solution of 1-(2-fluorcethyl)—-4-nitroso-

1:2

(1H,

1H-

pyrazol-5—amine (4.8Agi in water (30 ml) and methanol

(30 ml) were added sulfuric acid (2.98 g) and 10%
palladium on carbon (2.5 g), and the mixture was

hydrogenated under balloon pressure for 7.5 hours.
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5 and 5.20 (2H, ABq, J=15.8Hz), 5.22 (1H, d, J=4.9Hz),
5.85 (1H, d, J=4.7Hz), 7.90 (1H, s) Preparation 95 To

w@2@alsasion of [ 1-(2-fluoroethyl)-1H pyrazol - 5PCT/JP2003/013684

yl]formam de (15.7 g) in nmethanol (78 ml) was added 10
concentrated hydrochloric acid (21 m) at room
trerer ddnireixTheer eact ifdl texaédir ehwasgbt iar bed fof Gbite,

ho%{gisgg eY%E%Egt%%sl%&ﬁ%éHE ;@gﬂ Sﬁ'@ GUS 2-Propanol

I SS acetate an agueous

GG L&d@@rbgehheaﬁwﬂ&ﬂ@ sAndibhe PHeCdigdid e I'Ber

Jc%lv@éc@'éaeﬂ O¥en HRGNeH WB sy fat e~ aadfq%raﬁemﬂ@pﬁ-m—
vacuoto give 1- (2f|uoroeth | )-1H pyrazol - 5-am ne

ma@qlettﬂﬁmeemed@ulef%t% 28) -dt, ~ J=25. 2

SuliR (h 568(2}H25—d$ 99=¢41 2. mp., 1Hz)66 5(131-1,(2.4;1, brs),

5.27 (1H 7720 7.06 (1H, d, J=1.7Hz)

£ n To a soI uti on of

1-(2- flmrwamgﬂaén&h:bpybﬁzdlﬂ(&- Rmoeoc¢tRyd) —ilH- pyrazole-

t
L e e
rvmcmmdﬁdxﬂ:awé:mysltl{r}'eﬂ(%\ﬁz 1989‘1‘ 2 hours.

gei}ﬁo&i?&y 95%%5;@&&3@3@% F@a%@@ﬁﬁﬂe@ {9® g) and N,N-

action xtu , and the resulting oil wa ]l:lrlfleqr
b%ﬂwmﬁpyéﬁft&aﬁﬂ@wr%pw& 4! 1 ped §e|lc(eetcwf ing. The
?%%%ﬁf?HeMQQS#rézwa§’%flrﬂed>a21robm~téwﬁbr&tugeVﬁor 2
uor oe nitroso-1H '
EORRRE BB 6E0 8 1B ad 6 Y ARE Chr ey B ae
&1&9 éddﬂ:h.ums):hl?)ﬁ.@iearv?eﬂe 2&01«@%&1 bns)) threepaiativs 9IS
i
B HFHT b lisen s e
Bnnems) vveTleeadﬁGdnS@l flanier ata® 9pied gyeanmagyypsiun

Hﬁ%iﬁgtaﬁhﬂa %@H%Ehﬂf%@é@)lnaogchge ”Th%u&%éﬁﬂhe was
enat ed under ball oon gressure for hour s Eﬁghyl

BT () 200 B30 SIB LI CH SPIRBSP OIBEFA OFf Gk 15 HEk
Was.fhtberedethyoughed R0 OfhbiLe: 1) ard ifive tert-butyl

b OB L 850 S0 2 OPRI0L - YRSinsn0) -
oxopropyl) carbamate (2.3 g).
'H-NMR (DMSO-ds) & 1.38 (9H, s), 2.36 (2H, t, J=7.lHz),
3.10-3.27 (2H, m), 4.16 (2H, dt, J=25.5, 5.0Hz) ,4.67 (2H,
dt, J=47.2, 5.0Hz), 5.27 (2H, brs), 6.75-6.90 (1H, m),
7.23 (lH, s), 9.08 (1H, brs)
Preparation 99

To a solution of tert-butyl (3-{[5-amino-1-(2-

fluoroethyl)-1H-pyrazol-4-yl]lamino}-3-
oxopropyl)carbamate (2.3 g) in N,N-dimethylformamide (12
ml) were added triethylamine (1.48 g), 4-
dimethylaminopyridine (35.6 mg) and trityl chloride (2.2
g) at room temperature. The reaction mixture was
stirred for 2 hours, and water was added. The mixture
was extracted with ethyl acetate, and the organic layer
was washed with water and aqueous sodium chloride
solution. The organic layer was dried over magnesium

sulfate and concentrated in vacuo. Acetonitrile was
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collected by filtration to give 1-(2-fluoroethyl)-1H
5 pyrazol e-4,5-diamne sulfate (7 g). 1H NVR(D20O) 8

wWa2@3/03885 (4H, m) , 7.66 (1H, s) Preparati onP@BJPR003#13684
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suspensi on of 1-(2-fluoroethyl)-1H pyrazol e-
4,5-diamne sulfate (3 g) in tetrahydrofuran (30 m)
Ja(aidmie awedqéeprebupwta{tb [ Sedldgoted by filtration

rralldln ropy Sl and
NI F st sopor pyi\ﬂciyﬁ an_ﬁn[(i {’.é gﬁljpggﬁ%er | ce 5(\(::Dool i ng.
Tier i ekt i on) niﬁrnWéa\K@sl’s%TYl b@lmaflor} 0ém t enper at ur e

f4 e odi um hydr ogen carbonat e
g{&%:&%?%féarﬁgma%% Q@Sﬁﬁ

5 and sodium chl ori de were added, and the
- NMRe DD — d;)étrﬁad{e'iﬁvﬁ%re@hyﬂ 05 (2H, t, J=7.2Hz),

aceite-d et (ahydmof,usar Yt frwee dtj mesps.. 3Theé .ari@ini c4. 41
Ia er was dri ?d ovg r{PZ%ne& um sul fate and

efitat€d*f ntvacudHhe resi due was purified by
miaiﬁml@manat ography on silica gel (ethyl 20 acet ate

-+ eth h I oyl

(3- {e[53§anﬁ‘r‘?e ﬁ E ?I&u Fget yﬁrg() ]{—fp%ﬂ s Sfﬂtlngqa% no}
35luvoo@ci»eﬁ’olpwlt) daplymmtcell(czlr@e‘gblyllH?ﬂNFE(@N/B@-dlf) gnino-
#)3§ 4ggh %hlaz%fy%{yﬂj’é*(ﬂ—Zakb%kZ§13~lo 3.27 (2H,

. , 25 dt,
Jehplethopyimino) aqetgmife) T 3598 sfgg‘“(%"h&?ﬁi,’late
7. |23 (Hhe SﬁltﬂeO&o{t@Uun@r Was RSEpatatdofired Tert-butyl
sol utjon

f (S _
£ Phiof boT ST FLE R e L P T AR by razo1-4-
@@pﬁ@pnb)ear—bacmm::e)p(sﬂ)&agl)bamaﬁslel\l-lm rhdteh\d drog rmaiger as in
OEPI eaddedtriethylarrine(l 48 q), 4-
}ﬁ%rf‘]ﬁy?am nopyridine (35.6 ng) and trityl chloride
(12-1 Z\TMIQODzal) riodm 8 enp2H at by eJ=Ph&HactI oh2 nl kHur & rwas

lér for 323'218U(f1~°ﬂ a@dh&?EGBH\A@S addgr. 1Tflne &} Xyupe2Hz) ,
WA'S extracte wit'h ethyl aceta r gani
I%\y%? 4w88 viddhed i th- BBt drH an&?raséu'egszé ZFE A =4.982),
chl o1i den ,sal, uti-on.oFhe, og gami(eHl,ayer was dried over

magnesi um. sulfate and concentrated in vacuo.
&gﬂﬁﬁéﬁﬂﬁ&ﬂé& 118 WD 2004/ 039814 PCT/ JP2003/ 013684
added, Brdetheglpfieaiipircastce- Wasinbtibgotldd 2y i nazeten

to giVelﬁ§r£igﬂgy%o%%ddﬁﬁ(&§£|88£9§5Qﬁ1kf%m l-methyl-1H-

imidazo[l,2-b]lpyrazole in the same manner as in

Preparation 96.

lH-NMR (DMSO-dg) & 3.93 (1H, s), 7.48 (1H, m), 7.92 (1H,

m), 9.03 (1H, s)

Preparation 101
1-Methyl-1H-imidazo[l,2-blpyrazol-7—-amine sulfate
The title compound was obtained from l-methyl-7-

nitroso-lH-imidazo[l,2-blpyrazole in the same manner as

in Preparation 97.
1H-NMR (DMSO—dg) & 3.73 (3H, s), 7.24 (1H, m), 7.62 (2H,
m)
Preparation 102

Di-tert-butyl {(2)-[(l-methyl-1H-imidazol[l,2-
b]pyrazol—7—yl)amino]methylidene}biscarbamate

The title compound was obtained from l-methyl-1H-
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(tritylam no)-1H pyrazol - 4-yl ] am no} - 3-
oxopropyl)carbamate (2 g). 5 1H NVR(DVMSO-d6) 8 1. 39

W@ 24d4/039814 2. 05 (2H, t, J=7.2Hz) 3.00-3.08 (ZPCT/MH2003/013684

3.23 (2H, dt, J=25.3, 5.1Hz), 4.41 (2H, dt, J=47.1,
5.1Hz) Exanple 56
3n(i{d 20 hp2 4b[ p8ramioiopr-opiiony | $abfaspe- 2 the(same manner

fg!juornoe[;h%ﬁ%rz%tl% 240I|o }rret hyI) -7(3- [ (2 -2-

am no i‘azol - -2-(1-carboxy-I -
+NYIRMDIMBO/+ & )N G eﬂce&‘hm%] S) ceph®@ 4 %hr boky| at 61l (3H,

e t—; ti@ ?Qgpohllnd was, 20bt @ ne[g1 f r emsberti-goutny)
| 'uor oet'hyl) - 5- (tr| ty ani no) - 1K pyrazol -

- 3- oxopropyl ) carbanate in the sane manner

aS i n Je—zBB(slk}nMNB@@Q)Ar 4&1ﬁq§a9di£kblts—§;aa ~BHz)1-
s 55ed Loy ot b g ) -gasno-

5. 26 €yl - ﬁl—(lﬁélrlﬁhl@a,zcﬂll 52-84] pIHazel i34 gty 1} -3-

8, ) ion 100
ﬁ%ﬂ%%ﬂ 2 <A %aal i m dazo[ 1, 2- b] pyrazol e The
t|t| e &mmomhﬁlmgomﬁpmweovafsf sthaa Feedy frpp di-tert-butyl

ﬂﬂ?ﬁi+ﬁe*ﬁh9&@@1@nid‘a£@?l SQHB] &o18S74 N
Pr epar ati on 96.

(2H a%nolme@%y@mw%bl%cwb%@ﬁ s)lnpsté}far%%rf‘%nmiﬁfﬁer as
_}_Ihﬂ\/b%;b?h:nphél- k@i.dazo[ 1, 2- g] pyraéo:c 7-am ne sul fate
e title co un obt r th
PR %329 z%l[w?;}lb]ﬁ Sorl (P ndtand fRndak, ©
. 15+15 PBepaBatl o) 97 . 8H NNR( DNBOJeB). 88123, 737 (8¢, (s}, d,
Zé‘lixég"" gMh: 71@F (<1°-H mzﬁé)Pr%p@fﬁtdﬁ{‘ 192 7=1.0Hz)

Hi'm dazo
bmym:zm 3409| )&ﬁ%?c»] nae%@/} i aéﬁé}'bﬁ@@énbaﬂn%ije Cfhe
tﬂ,féﬁafgg@gﬂnqo\@,as obtai ned from 1-nethyl-1H 119 WO
JP2003/ 01368

" das GRa BBy by Raddr- SN ST HiT dni Aaggd Iyl PYrazol-

MRy amino] —3—-oxopropyl}carbamate

The title compound was obtained from l-methyl-1H-
imidazo[l,2-blpyrazol-7—-amine sulfate and 3-[ (tert-
butoxycarbonyl)amino]propanocic acid in the same manner
as in Preparation 70. ,
'H-NMR (DMSO-dg) & 1.43 (9H, s), 2.61 (2H, m), 3.49 (2H,
m), 3.65 (3H, s), 7.22 (l1H, m), 7.26 (1lH, m), 7.44 (1lH,
m)
Example 58

3—({7-[ (3-Aminopropanoyl)amino]-1-methyl-5-(1H~

imidazo[l,2-blpyrazolio) }methyl)-7p-1[ (Z)-2-(5-amino-
1,2,4-thiadiazol-3-yl)-2-(l-carboxy—-1-
méthylethoxyimino)acetamido]—3—cephem—4—carboxylate

The title compound was obtained from tert-butyl
{3—[(1—methyl—1H—imidazo[1,2—b]pyrazol—7—yl)amino]—3—
oxopropyl}carbamate in the same manner as in Example 43.
'H-NMR (D,0) & 1.50 (6H, s), 2.97 (2H, d, J=6.5Hz), 3.36
(2H, d, J=6.5Hz), 3.4 (2H, m), 3.81 (3H, s), 5.15-5.30
(3, m), 5.82 (1H, d, U=4.8Hz), 7.44 (1lH, d, J=2.2Hz),
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as in Preparation 64. 1H NVR(DVMSO-d6) 8 1.34 (9H, s)
1.52 (9H, s) , 3.61 (3H, s), 7.14.(1H m, 7.42 (1H,

wWOorRQo4/83824 (1H, m 5 Exanple 57 7 (3- [ (Z2) -2-PCT/JP2003/013684

(5-Amino-1, 2, 4-thiadiazol-3-yl) -2- (1-
car boxy-1| - nmet hyl et hoxyi m no) acet am do] - 3-{[ 7- guani di no
7 .bemetly) -&; (d+Ri adazo[sl,12- bl pyr adpol Te)l] @etziyl } - 3-
p 0X e .t e d
GRPham - f@@% xyhape. agep;l 1tddd e £eIROUpeh vas
Plrepodxatt e hy0 41 H-i mi dazo[ 1, 2- b] pyrazol -

yl )am t
0 Pt ppe (2 gy ey

((Zmlwlam%n% %ﬁpré)aZ%%*n%l%a%bemeﬁﬂ -, 6 %J)SSln N, N-
Glhe tthy Vedrdii) de’ (42 Y, whre Jadddtlz xri& 03/ (hid nd, (1 08

KB 00
E??(?ndié?‘?rt’.[]%séy 1%3?%%%%%%?’5%%%&?%? tggg‘%u%r
'E%&dﬂ:&&hhykthkblWb@abdihﬁb®]bgrazohou2& and poured into

G dam ol 3 oxopr oyl LoahanRle JNes L Lengamaeiithee,
lamddazog 1o 2gbhpyr éweﬂ e eoneeharatadd i (aaie. The

PULHEATDORY L) ATIIALPIAP AL En@CL il bitalliGaSaiRYy TBINSE 11 ca
as 1'n Preparation 70. 25 1H NVMR (DVSO-d

gjel eElyl2ecempte 3>49thyd, aqﬁ)taBeB%t 6PI°1§)20 %)22&
Rhe f@er%—]@étﬁleA—r@{,[17—rA’élt1(31rL5 m)crEt@malneuﬁs) 1H-—

(ro%%ff’ “yija “ﬁ@r%d@? ft«niatﬂwf %@@eia %xy&ate

((:'4-a1n@p 1, 2 4 th| adi azol - 3-yl ) - 2- (1- car boxy- | -

T R, 2 Aol 2 semem s o P Bes 25 (s,

8- {(1 mfay%l H4ityi deizo[4, 26 b biir aRsis) 7- A )%%1 hbf . 3brs) ,

i Pd(oprggyl(h§afb te in the same manner as in
(D20) 8 1.50 (6H, s) , 2.97 (2H, d,

\gﬁgﬁmi)k¢59336 (2H, d, J=6.5Hz), 3.4 (2H m, 3.81

S)o 5 185 Pu89on( 3 4Wne th S kdikyd, 78=4. @hiz)2- (5-
%—Jfgc(p%gegféiﬂg@ggﬁgzofzg—m 280%/ O%% butoxycarbonyl 1-
methylethoxyimino) acetamido]-3-chloromethyl-3—-cephem-4-

‘carboxylate (2 g) in N,N-dimethylformamide (6 ml) was
added 1,3-bis(trimethylsilyl)urea (3 g), and the
reaction mixture was stirred for 30 minutes. Potassium
iodide (680 mg) was added to this solution, and the
mixture was stirred for 30 minutes. tert-Butyl 4-({[1l-
methyl-5- (tritylamino)-1H-pyrazol-4-yl]lamino}carbonyl) -
l-piperazinecarboxylate (2 g) was added to this solution.
The reaction mixture was stirred at 25°C for 23 hours
and poured into a mixture of ethyl acetate-water-20%
aqueous sodium chloride solution. The organic layer was
washed with a mixture of 10% aqueous sodium thiosulfate
solution and 20% aqueous sodium chloride solution. The
organic layer was washed successively with 10% aqueous
sodium trifluoroacetate solution twice and 20% aqueous
sodium chloride solution. The organic layer was

concentrated in vacuo to a volume of approximately 10 ml.
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7.98 (1H, d, J=2.2Hz), 8.11 (1H, d, J=1.0Hz) | R(KBr)
3401, 1770, 1666, 1606, 1525 cm 1 Preparation 104 To

wa2euspsnsi on of phenyl [1-nethyl-55 PCT/JP2003/013684

10

15

20

25

30

(tritylam no)-1H pyrazol -4-yl]carbamate (4.6 g) in
N, N dinethyl formam de (32 m) were added
H‘frﬂeetc”m{caélﬂlﬂfa(:é ®8s @)ddamij terdibsdpkopyl ether, and the

- Ri.herazi necar b he a
pprrés%% SEtiSrre fl%rggl gl%%%_ poﬁfégdf%ﬁgﬁtlng solid

watserc:om\ectredt byefwééir@@lr(am%@dv\ﬂrheét hyl acetat e,

10 andghhe Qroapigala §§sm%e‘a°r19?rﬁi@lﬁfgrbﬁe\fﬁ%lﬂé (6 ml).
The reésidue was puri 3/ colum c romit ogé{aophy on

gid itdei s g%@l’{l’étlﬁfﬂl W&@etaé%dee 2Rt p9fe

%Cxeltﬂlf‘oﬂgééﬁhczgcl)i t@ giyve tHd -beldytion mixture was
({[1- meth -(trit

-5 I
S A OL] AP RSFSa e SIS, haFS, A SSRFSRY b 2ther -
Ihd %a%@lglggk MVRE GDGED) cﬁ)]lldﬁtéél—liys)f;l@agm@?l—and
Bied s R e f1) by ppg ket hag tpeBbpaditls e
ZﬁlMZillsg)l QbBorodfump. rrefﬂ?@qﬂdé?ﬁz% qo(lgalPlPB) a_2:les:1.red

ggzoduct was ﬁongentrated in vacuo The concentrate was
m no- i t hi adi azol yI (1-tert- buto>%/ C?rbon
|a.djusted to about pH 1 h concentrated rochioric

nRihy! ﬁ@oé}iw}n%%@cxeé@mcﬁocln 3D§Qh@h®miﬂwi 0 3{uepbemidhi

- carbox | at e i meth 6 g
Ve LRy dcﬁrﬁgﬁ.aﬁlmqne%%*fkwyﬁﬁﬁ“ %%Sd %
Fragacdlon ’I'l'meitelﬂ.eawasm rcrceobémtraﬁem nu;ut aBCcuo, and 2M

PoLbf$S| __lLJcr:n ac odi de, (6‘51 \éﬁf a[{#g}ggu{»g Eag' Sl%ﬁﬂi?:[‘zed to

ure was S |rre
terte BBnyI{34a(n{i[nI>— -methyl-4-[(1-

meIh Lol raz ] ongl -
parzgraa%lé .ﬁné%aé%ﬁfaﬁi? WL S o Lo
sbot (RTamingolthe 4r‘é:§b’t5}‘%ha?r?%f & \)\/ag st r?aeﬁb%i‘yiéc
Rt 31 80HbRy idNh PAUELEah DEO] a3Fexolietn-of -edhlybxylic acid
acet at e- wat er. ngg:j/é) V\gg%eous sodi um chI oride sol ution.
B?%ﬁﬂl gut vB2hed with 'a mixture of 10%
sadi wn hacosum:;\t g) ,sol.ati ofzNdd 209aguedus , 3.25-
Iorlde he.3 onLgani ¢ lpye S -
vés%gd(gche§§| vel éJW{J?% %%gqggoug&r}so%dlﬂ (38%m) , 3.75
t3i8Sudhbacaat & sitﬂ utidn €wi ée8ldnd H20% auebusly, d,

Sﬂib‘”ﬁﬁ&bo“sd%fﬁoél%' of, Fhe eugani & leyeraynes, J=4.8Hz),
concent ratéd in vacuo to a vol ume of approxi mat el y 10

m.89211H, s)

This application is based on application No.
2002952355 filed in Australia on October 30, 2002, and
application No. 2003904813 filed in Australia on
September 4, 2003, the content of which is incorporated

hereinto by reference.
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WO 2004/ 039814 PCT/JP2003/ 013684 The concentrate was
added to diisopropyl ether, and the suspension was
waeionozd14 or 1 hour. The resulting solid was POI/IE00303684
by filtration and dried. The solid was dissolved in
di chl oronmethane (6 m). 5 To this solution was added
anisole (2 m) and trifluotbac¥sic acid (6 m). The
react on,_m Xt ur S t 1for hours and poured
|nto ilsoﬁFbg“f &fh%?é k§%§gresurﬁ ng solid was
collected by folicmiion and dried. This solid was
purified by pr ragtive HPLC 10 utilizing ODS col um.
The el uate cogtal ing a desired product was
concentrated ¢£n vacuo. The concentrate was adjusted
to about pH 1NmAth concentrated hydrochlorjc acid and

chromat o raphgd on_Di ai on(3 HP 20 (Mt Bi shi

Cheni cal NTgrpbrét elfutin h:z@@zégueou 2 15

propagoK\ Tke eluate ﬁH atéd B vaeﬁg, and 2MI]
ed.

sul fBric acid was a egxture ?bs Nyophillzed
to give 3-({3-am no-2-netd¢yd-4-[(1- 1, I
p|pera2|nylcarbonyl)an1no] 1- pyrazollg}neBhyl) 7(3-[(Z

%%% psam no-1, 2, 4-t hi adi azol - 3-yl ) -2-(1-carboxy-1 20
nq; ethoxy|n1no acet am do] - 3- cephem 4- car boxylic
dti d's Rirogenl sul i aby rery h@weﬁwméo%) 8, 1.60
e TN Y
H, gﬁ‘@"%ﬁor?eﬂ,oﬁzf%‘F?ﬁz)pr ez%t}(?{‘?l 950% f8f15 7Hz) |
R22rd HR? drel HoBdE], tbg8fheiHard] foum Bewpr, alkyd@ne or
(1H, s) ' n is based on application No.
bobpons iy FEReheRRhan |, o R oher 30, 2002, and
X dpplhivdtovanNor 200390487 ¥iled in Australia on
Septienber 4, 2003, the content of which is
|ncorporated hereinto by referen e 122 WO
2004/ 0398%&4 PCT/ JP2003/ 013684 /rELAI M5 1. A conpound of
the formulla [1]: H3C-CH3 0 R§ N

—N-—(A) 7(NH) 7—(0) 7\CH—/——(CH,) 5~ R’

wherein

A is

A )= ,)'\n/or/”\)'\

wherein X is O or NH,

R’ is hydrogen, lower alkyl or amino protecting
group,

R® is hydrogen or hydroxy,

R® is amino, mono or di(lower)alkylamino,
protected amino, guanidino, protected
guanidino or saturated 3- to 8-membered
heterocyclic group containing 1 to 4 nitrogen
atoms optionally substituted by amino or
protected amino,

k, m, n and g are independently 0 or 1, and
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I SR NT-CCONHO\ 3 R6 S, NTNCH2-NON N R I ]
O COOSR 12 wherein 5 R is |ower alkyl,

whyanoxsid ower ) al kyl or hal o(l ower) al kyl , andP@R2J12903/013684
hydrogen or ami no protecting group, or Rl and R2 are
bonded together and form | ower alkylene or | ower
al kenylgenes dp R3 Bsolydr;ogen or lower alkyl; R4 i s

?5 & A probroBetded iRt s 0 or

iiss tw@rrage@r pPownsecaledylamsimani no protecting
t#)?ﬁgrhgCQMQHE§¥1§”a5@@%Q§MleZQaﬁ%'ﬁiéﬂ@&@; nmono

al kylam™mo , ‘protected am no
guam di no, protected guanidino or saturated 3- to

Sz{renh@lreed:otzﬂ%@ﬁ@fwl bQ.agErDng wiont@iming 1 to 4

ni,trogen ato i on u i tut am_no, or 25
¥ otiet eI & ALK %ﬁ'dé:ﬁ’d‘ ?J;\?‘%efﬁaégg'%deﬁﬁd 0 or
1R? anad h;io?ﬁoc}{@u26®4/aﬁ\39&14oﬂ(‘ﬂ'éd@2ﬂ@3g®d:3§84 op is O,

R5 |s o] rot r
1% no orarpero ?ég grgng%[g‘h% a%% ﬁgorﬁngcgﬁ‘?igga?ﬁ%yl%%e'
Rcdpt dfdreaen;t her eof .
A is
X
|
_—C-———

wherein X is O or NH;
R’ is hydrogen or amino protecting group;
R’ is amino or protected amino; and
p is 0, 1 or 2,

or a pharmaceutically acceptable salt thereof.

3. The compound of claim 2 wherein R® is hydrogen, or a

pharmaceutically acceptable salt thereof.

4. The compound of claim 1 wherein
is lower alkyl, hydroxy(lower)alkyl or
halo (lower)alkyl, and

R? ‘is hydrogen, aryl(lower)alkyl or acyl, or

R' and R? are bonded together and form lower alkylene or
lower alkenylene;

R’ is carboxy or esterified carboxy;

R® is amino or acylamino;

R’ is hydrogen, lower alkyl or acyl; and

R’ is amino, mono or di(lower)alkylamino, acylamino,
guanidino, acylguanidino or saturated 3- to 8-
membered heterocyclic group containing 1 to 4
nitrogen atoms optionally substituted by amino or
acylamino,

or a pharmaceutically acceptable salt thereof.
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5 2. The conpound of claim1l wherein R is |ower alkyl
or hydroxy(lower)al kyl, and R2 is hydrogen or am no

wWEe@ieswsifg group, or RL and R2 are bonded togetTi@r20eaid 36384

formlower alkylene; 10 R3 is hydrogen; Ais x 11 C
wherein X is 0 or NH, R7 is hydrogen or am no
g ot eq'thleng;cgﬁpmmd 35 RAaiim d@mwiemsimpr ot ected am no;

d. h bl
30 et 3R RronwasIAY ROl aTb e te B T
Wdrmagé*xydmgan Zarpﬁdrlmme:l)taldml yomcgeptablog sal t
therge I% IarT %Jﬁg%? ggh‘élra'arﬂdl fﬁ{:ﬁfel@wga@ 'a?r.k&/lene,

Iovvera raIkI o(l ower) al
dhdl%caRZDWSYh?ér@géﬁrlaﬁlﬁd (cr%v\%%yw kyl or acyl, or

Rls and R 86 eopogggqahqg@ her and form | ower al kyl ene
or, lower alkenylene; IS farboxy or esterified

& H&(Q‘Yd‘%g‘?% afi ﬁ&y&f ami no; 30 R7 is hydrogen,
| nears alrkyho o6 ragyllagiichd39 i s ami no, nono or

N

heterocycl ic group containing 1 to 4 nitrogen atons

9 t'OWﬂ|3ES%§$ﬁﬁ&UB%dC %fmngu%ﬁgr§§nacylanlno or a

phar maceutT ¢ acceptabl e salt thereof 124 WO
R0 4/03oBer PET y&z@%/mmw (Bowgkeadbadoud bf

c2i ;g %;r\ﬁ‘ﬁéﬁéﬂ Rér'yi (h%r)aéj@{ 10r lower alkanoyl or
hydr oxy( omer)alky , and ydrogen

aryl (| OWRF§Al Ry KOFY CRARONYor + F& and R2 are bonded

tpgeiherrand-£ asondederogekleanasnd 5t &Rbmi $ovarbedykydrene ;

ggi%gfé§¥%gg§bg§ylower alkoxycarbonyl;

R® is amino, lower alkanoylamino or lower
alkoxycarbonylamino;

R’ is hydrogen, lower alkanoyl or lower alkoxycarbonyl;

and

R’ is amino, lower alkanoylamino or lower
alkoxycarbonylamino,

or a pharmaceutically acceptable salt thereof.

7. The compound of claim 6 wherein

R' is lower alkyl or hydroxy(lower)alkyl, and

R? is hydrogen, or

R' and R? are bonded together and form lower alkylene}
R®> is carboxy;

R® is amino;

R’ is hydrogen or lower alkanoyl; and

R’ is amino,

or a pharmaceutically acceptable salt thereof.

8. The compound of claim 1 wherein

R? is selected from the group consisting of

—NH—A—(NH)5(CH, )5 (CH,) ;/—R™*
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R6 is amno or acylamno; R7 is hydrogen or acyl; and
RO is am no or acylam no, or a pharmaceutically
waewepswid e salt thereof. 10 6. The conpound PET/E120031013684
5 wherein RL is |ower al kyl or hydroxy(lower)alkyl,
and R2 is hydrogen, aryl (lower)al kyl, |ower alkanoyl
or | owsr al koxycarbonyl, or 15 Rl and R2 are bonded
t oget heﬂ and formlower al kylene; R5 is carboxy or
I —a )a.u@.n i i ' 14 ower al kanoyl am no
o-?yﬁ%merko(ﬁd&yca)r( gﬁgg:r@r%?]pn?{% i s hydrogen, | ower
al kanoyl or_|ower al koxycarbonyl; 20 and RO is am no,
| oner aflka | am no or |ower al koxycarbonyl am no, or
a pharnmaceutic y, accept abl e salt thereof. 25 7. The
cﬁ—n%%ﬁgﬁo‘c%l—g%:h‘zé \M%%r ein RL is |ower alkyl or
hydr_gxy(l ower)al kyl, and R2 is hydrogen, or Rl and R2
areRbonded together and form |l ower al kylene; R5 is
carboxy; 30 R6 is amno; R7 is hydrogen or | ower
aHmAoytH, aer(CRY)s-RmM no, or a pharmaceutical l'y
accept abl e dalt th8reof. 33 8. The conpound of claim
1 wherepn R4 is selected fromthe group consisting of
-NH-A-(NH) m(CH2) g (CH2) P Rlldé 125 WD 2004/ 039814
PCI{f P2 ¢H,0— N M O (4h8) q (CH2) P
R14N 0 ogq%g@mz?&wﬂgém R7 - 1-(CH2) q (CH2)
PR14 ,

0O

—NH—C—(NH)T-R*®

wherein R’, A, m, p and g are each as defined in claim 1,

R' is amino, mono or di(lower)alkylamino or protected
amino,

R'® is guanidino or protected guanidino, and

R'® is saturated 3- to 8-membered heterocyclic group
containing 1 to 4 nitrogen atoms optionally
substituted by amino or protected amino,

or a pharmaceutically acceptable salt thereof.

9. The compound of claim 1 wherein

R? is selected from the group consisting of

0
—NH—C—NH—(CH,)5(CH,) ;R
0
~—NH—C—(CH,)g—(CH,) ;~R’
0

—NH—C—NH—0—(CH,)5—(CHj) ;~R’

—NH—C—0—(CH, )3 (CHy) ;~R

126



0 11 -NHC(NH) M(CH2)q(CH2) P R15 and 0 -NH1C (NH)
MRL6 5 wherein R7, A-. m p and q are each as defi ned
WO pooglozism 1. R14 is amino, nono or di (| ower) aP&y/Ie03i3684
or protected amno, R15 is guanidino or protected
guani dino, and 10 R16 is saturated 3- to 8-nenbered
het er ocycl ioq{ group containing 1 to 4 nitrogen atons
optionafjl y y substituted by am no or protected am no,
or_ﬁ%p_h rr%ggu#éﬁa’ lyg@cceptabl e salt thereof. 15 9.
The Conpound of cfa?m 1 wheréin R4 is selected from
the group consisting of O -NHGNH(CH2) q (CH2) P RO
(()C:—I!Z 9P|I\|TRQHS(1(1:H2) g (CH2) PR 0 -NHCNH O (CH2)
11 -NHo C- O ( CH2 R 20 126
m&ﬁmﬁmﬁ%& quﬁ’%ﬁZ@o /013681%_{)1% E}| e P
-NHCGCH(CH2) P-RO NH-NHGCG(CH2) g (CH) P RO and
R7_R7I -(CH2 ) g (CH2) P RO wherein 5 pis 0, 1 or 2,
q ||s 0 or 1, R7 is hydrogen or ami no protecting group,
andy—(CH,)5—(CH,)3—R’

Lm

wherein
5 p is 0, 1 or 2,
g is 0 or 1,
R’ is hydrogen or amino protecting group, and
R’ is amino or protected amino,

or a pharmaceutically acceptable salt thereof.

10
10. The compound of claim 9 wherein
R’ is hydrogen, lower alkanoyl or lower alkoxycarbonyl;
and
R’ is amino, lower alkanoylamino or lower
15 alkoxycarbonylamino,

or a pharmaceutically acceptable salt thereof.

11. The compound of claim 10 wherein
R’ is hydrogen or lower alkanoyl; and
20 R’ is amino,

or a pharmaceutically acceptable salt thereof.

12. A process for preparing a compound of the formula
[I]:
H3%><FH3
-
N
N-ﬂr—g CONH 5 Fﬁj <
6 N N~ —CH,™N{ ~R
R S 0 o N N
o0 . L,
25 R™ R
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RO is am no or protected ami no, or a pharnmaceutically
acceptable salt thereof. 10 10. The conpound of claim

w@20hesBiIH R7 is hydrogen, |ower al kanoyl or |PGEIP2003/013684

al koxycarbonyl; and RO is am no, |ower al kanoyl am no
or |lower 15 al koxycarbonyl am no, or a
phayreaiceut i cal |y acceptable salt thereof. 11. The

d_of cl 10,
& KB Rogr gt 150 oy A 280ess® SUEL D8R OF, LITY
accept éd@lleo SMWerhé&éwfl Bnd A process for preparing a
%”E%u%g{ﬁé&\? k@o Hr]oﬂ%%l\&ﬁo No4: 1 SR

R Rnd axpE \M; /‘e%%‘ihepc‘iipﬁpfovfév 011%‘6%3& agkyiene or

wher ei n Jkd Sa1¥RG18hkY! , hydr oxy(l ower)al kyl or
hqlo(lovve aIkI adR2| drogen or am no

BY oS IV or °8°R1 are bonded toget her
&td ifsor m | owner aI kyI ene or |ower alkenylene; R3 is

hydrogen or |ower alkyl; R4 i, § R R8 N (A k (NH m
(0) nCH?(CHZ) P RO 10 whe ?II’]AIS

—N—(A) (NH) (O)n CH q (CHZ)—R
wherein
A is

X N\ 0

wherein X is O or NH,

R’ is hydrogen, lower alkyl or amino protecting
group,

R® is hydrogen or hydroxy,

R’ is amino, mono or di(lower)alkylamino,
protected amino, guanidino, protected
guanidino or saturated 3— to 8-membered
heterocyclic group containing 1 to 4 nitrogen
atoms optionally substituted by amino or
protected amino,

k, m, n and g are independently 0 or -1, and

p is 0, 1, 2 or 3;

R® is carboxy or protected carboxy; and
R® is amino or protected amino,
or a salt thereof, which comprises

(1) reacting a compound of the formula [II]:
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0O x000 -C: or . 0O wherein Xis 0 or NH R7 is
hydr ogen, |ower al kyl or am no protecting 15 group,

WR004e3498yLdr ogen or hydroxy, RO is am no, nono BPCT/JP2003/013684

10

15

di (1 ower)al kyl am no, protected am no, guanidi no,
protected guanidino or saturated 3- to 8-nenbered 20
heterocyclic group containing 1 to 4 nitrogen atons
opti onal | y t| t by am no_or rot ect ed arri no

kK, m n and |nde endent®y/ O\\or 1, and 0,

1, 2 or 3; 25 I§«275TNpr t/e%l carbb%&” and
R6 s am no orOprotete amno salt t her eof ,

whi ch conpri ses 3]!'djad of the for mul a
[11]: 128 WO 2004/ 039814 PCT/JF%OO 013684 R4 S H2N
T~ (DN/ CH R3 [II] O NN COORlL R2 wherein R1,

R2, R3, and, R4 _are 3each as, defi ned aboved % dia b
FERES IR Ber i Nati Ve 3 tthe 3hfi PGP ofif, 067 1R SShIFP O/
tﬁﬁﬁ*ﬁ%a@tibeadymnyuﬂmb@fathEhéoamuM@ Mﬂd@p, or a salt

|
ﬁé‘?%?%%ﬁlgﬁd O[mrpe lJer%:{:}:h JElsl\ltlgefl %%8' ove ojr\l' its
reacti ve derivative at thlgB@ar @@%y group, or a salt
5

g R
ﬁ] [ITI]
N—Y—C—COOH
6 N
R s’

wherein R® and R® are each as defined above, or its
reactive derivative at the carboxy group, or a salt

thereof to give a compound of the formula [I]:
H3?><FH3
o
N
N—T—g CONH
3

6 / CHZ—N ~R
R 5 N

[I]

wherein R, R?, R®, R!, R® and R® are each as defined
above, or a salt thereof, or

(2) subjecting a compound of the formula [Ia]:

H,C_ CH,
5
0" "R
S R’ RS
N I _ l s
0 S N—(A) m—(NH) ~(O)3XCH q(CHz)p R’a
}q—\rc CONH @//——\S\ )
6 N N.#—CH,—N, R
R S o N~ N
cod® I [Ia]
R R?
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t hereof to give a conmpound of the forrmula [1]:
H3QA<CH3 O R5 NIl SR4A N-T-CCONHO 3 R6 S, NTN

WERE4BERINI R[ | ] 0 COOo R R2, 10 wherei PCRIB20632013684

, RB, R4, R5 and R6 are each as defined above, or a
salt thereof, (2) subjecting a conmpound of the
fuit emé An[ RA) : R? J—BKE"CI—GRSO X5 R/ ,R&°,NA,R¥a nlld, -gNehd g

4% Db Sindd (R0 T Bnd S8 5Pt dntho,
ROT 9P 068/ gua@amnmwel pafaraRed R3, 15,8 RecmiRgrefs,
’%e'germ:gt &% b Asneachiag defined abovSyeANELBRA

rote am no, protected guani dino or saturated
SSUIP%tBtH@ﬁb‘IePé’d PHRERG BRY cRPATNGro8F Goritat i FgSiePd &°
%Iiz@gﬁat%w&e%@éhbﬂléﬂt €Hebymphet eiete @i ng, gebud to
salt thereof to %tlm natpon r chhg}r} of the am no
t

F?Jg‘(%c?l ﬁ@;“&o&ﬁ‘ﬁl Y5 et 358 of the fornul a

R5 RT RB8 S N(A N 0 CH
(CI‘D:’%%&)(C&I_'%CGVHG/\Q g?%éNH)ClTl(N? ?RSSO
coo0 ( [ 9b R

é
1|q—<A> —(NH) —(O)‘(CH_)(CHz) ~R’b
NTC"CONH
AT ;Q%_N

COO [Ib]

wherein R', R?, R®, R%, R®, R’”, R®, A, k, m, n, p and ¢
are each as defined above, and R’b is amino, guanidino
or saturated 3- to 8-membered heterocyclic group
containing 1 to 4 nitrogen atoms substituted by amino,
or a salt thereof, or

(3) reacting a compound of the formula [VI]:
' H3C. ,CHj

Xgs

0 R

§

N—V—C—CONH [VI]
R

wherein R® and R® are each as deflned above, R is
protected carboxy, and Y is a leaving group, or a salt

thereof with a compound of the formula [VII]:

R
o \§ R3 [VIT]
. -
'
rY R?
wherein R, R?, R® and R! are each as defined above, or a

salt thereof to give a compound of the formula’ [VIII]:
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Rl R3 10 wherein R, R2, R3, R5, R6, R7, R8, A k, m
n, p and q are each as defined above, and R9b is

wa@piono39sguani dino or saturated 3- to 8- nenberRdI/JP2003/013684

heterocyclic group containing 1 to 4 nitrogen atons
substituted by amno, or a salt thereof, or 15 (3)
reacting q@np gnd of the formula [VI]: H3C-CH3 O
RS N 11 Oé&( HS[ VI ] R6& A,NPNI--- CH-Y S
10 wherein R6 are each as defined above, R10
IS protectéd carboxy, and Y is a leaving group, or a
salt theregf with a conpound of the fornula [VIT]: R4
N ~R3 [VIIH N ~\ N 20 R2 wherein RIR*R2, R3 and R4

are eaN Qﬁﬂ@ME ve or a Cf t hereof to_give
C]Rf% un of the f Ig/ 13 V\D 2@04-/5@ 814VIITI]
P JP 903/013684-0 N- C- CONH
ROG6 NTNCH2- [|'II 3 ZR{QAII] R O N 10 Rl R2
wherein Rl, R , R, R4 , , d Rfo are each as

i ned bov 0| san _ani b a_salt thereo
ﬁhﬁ %ﬁﬁjgctlﬁg ?ﬁ ﬁghpﬁﬁndf%fafﬁhfgorﬁﬁﬁae %Iﬁs etined
aa8& & , Sahbenéof i 50anl biikal,| Mk reagkienthbriche, and
Cgﬁﬁﬂ%Xt ﬁﬁoEﬁﬁéégggﬁgﬁgg’%kotg'V%o@n&ﬁﬁpoyﬁﬁlff B?ea salt
thereof to elimination reaction of the carboxy
protecting group, to give a compound of the formula [I]:

H3C ,CHj
0~ "R’

2

i
NTC“CONH /—i
N / CH,—N. R® [I]
R6 S 2 /

RZ

wherein R!, R?, R3, R*, R® and R® are each as defined

above, or a salt thereof.

13. A pharmaceutical composition comprising a compound
of claim 1 or a pharmaceutically acceptable salt thereof

in admixture with a pharmaceutically acceptable carrier.

14. A compound of claim 1 or a pharmaceutically

acceptable salt thereof for use as a medicament.

15. A compound of claim 1 or a pharmaceutically
acceptable salt thereof for use as an antimicrobial

agent.

16. Use of a compound of claim 1 or a pharmaceutically
acceptable salt thereof for manufacture of a medicament

for treating infectious diseases.
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N41ll SRN-T-CGCCONHO~\ 3 R6/1\ ,N TN CH2-N~ R

[I] SONNGOGO~ RL 12 wherein Rl, R2 , R3, R4, R5
wanw4RPsar e each as defined above, or a salt PEEIR063/013684

10 13. A pharmaceutical conposition conprising a

conpound of claim1 or a pharmaceutically acceptable

salt thereof in adm xture with a pharnaceutically

ceptable caryier L L1 40t

S%r na eﬂ‘teltg.‘éﬁ yfeoa]f: c%%? a%?%a?éll%?’ r£tp) %e%? glor?é?(g# ﬂﬁgé gg .Sae%S =2

médi canesrip r i 4 SngAacovipdurice ofng | ai apapepng of claim 1 or

hamGEeLL ] JC CRRIARA | ergelreld ts&@dan or

%n?_);ntl rr%%%lgg?'g%llgogagent 5{501%@ %Jasgeogz g compound of

@rdima s or a pharmaceutically acceptable salt thereof

for manufacture of a nedicament for treating

i nfectious diseases. 131 WD 2004/ 039814

PCT/ JP2003/ 013684 17. A nethod for the treatnent of

i nfecti ous di seases which conprising adm nistering a

conpound of claiml1l or a pharmaceutically acceptable

salt thereof to human or 5 animals. 132
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