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21 Mar 2007 DESCRI PTI ON CEPHEM COVPOUNDS TECHNI CAL

FI ELD The present invention relates to new cephem5

conmpounds and pharnaceutically acceptable salts 21 Mar 2007
thereof. Mre particularly, the present invention

relates to new cephem conpounds and pharmaceutically
acceptabl e salts thereofpeydkechrhexe anti m crobi al
activities, to processes_faor pr ration thereof, to
pharmaceutical 10 conﬁggﬁg?&oﬁo@% ng the sane,

and to a nmethod for treEEtHMYCADT ECELDUS di seases in

human bl ng.and aal mal s, O SCLOSLRE

Povie THveT
object © “tha present 1 nvention 1S ?gFEP%% e % ok\l/e

cephpruadsp eurtd plentnphev racediliyc @doprivtepe abhétsishereof.
SibLg bg?c[tg.%fulhaw;ﬁp hE Prebb%taGliNg 208 NSL18tes to new
nunber ™ of pathogeni c_m croorgani snms.. Anot her obj ect

of ePhemMpces@audy ertd ophpEmpgeudigdldy Recertasleopsalts

t hRePEGRA! 3t ih afavai Sn€enRherona@paiiidsy andesal 5
t hereof. 20 A further ogéect gf t he. present invention

| BTPESSFRSVItRF PRI TRELAT EAPTEGHpost iRfprmaceutical
ceompbsing omsdipricinyethegsedieentandaia eapbehod for

c ounds aqr__.thei.r har maceut.i cal | cC e lts..
SPPBRERHR: R S L ot FRESBHL 48, HArRGL AR AL P iy phinads.
to provide a nmet ho®TSHLAIERE | @F INVENTIION di seases

caused QMePQEHQQ%3k§%3%9£q&fgégﬁﬁnﬁnv@@ﬁﬁnuPQﬂpr£§eﬁrovide

adm ni st eri ng~sai em-conpounds to i nfected hunan
bePHE Lo eRfion| MO @] BRE PEFHERCBHpbtmbsY o cERPtable

P583eRt +hd3QdJenih ih as eNAVeh 13Nt Laiy deafephesent e@mber

'k_)é the follow rlilg_(?eneral formula [I]: 1 21 Mar 2007
PefiBogeRs © N Fr L RIATSPE-C-CONH (D | \ R6 N TN

CH N, ARBth&x object of the present invention is to

provide processes 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]:
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SONNOGCOL RL RZ wherein RL is |ower alkyl,

hydroxy(l ower)al kyl or halo(lower)alkyl, and 5 R2 is
hydrogen or ami no protecting group, or Rl and R2 ar2d Mar 2007
bonded together and form | ower al kylene or | ower

al kenyl ene; R3 is hydrogen or lower alkyl; R4 is N?
(Ak - (O )H(@)"CﬁE (CH2)p R9 10 q ¢ vvherein Ais O

u 11 O/ W 9( or O | | wherein Xis 0 or NH,
15 R7 is hydr@gen,RIOV\er al kyl or am no protecting

group, R8 is bydrogen or hydroxy, R9 is am no, nono or

di (1 ower.) al kyhggm no, protected am no, guanl di no,
protected 20[jguani dino orgsaturated 3- 8*8- nenber ed
het er ocy it \ GroUPNHomMt =] n| ng 1 to(# rogen at ons
optionMy ubst it ut ed-by ro e qlz-"am no, [I]
k, mRr®A agld q are inéfepen ntlgv 25 pis

0, 1, 2 or 3; R5 is carbox protect|ed arboxy and

2 21 Mar 2007 R6 is amno or prot ect @i aB’no. As to

the object conpound [I], the following points are to
bELREEEH. That is, the obj ect conpound [I] includes

sgh i lsxmmera(LKyﬂQr mly,d oty (1l seael alEyfloom) and a

thurehalo(lower)alkyl, and

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;

R? is
EI{7 ‘(ng
— T e —_— —_— S
N—(A) (NH) (0) —\CH q(CHZ)p R
whereln
A is
) 0
u o 5
i = A e LK

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

2
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thereof. Syn isonmer (Z forn) nmeans one geonetri cal
i soner having the partial structure represented by the

following formula: H3C-CH3 N-O R5 11 N -G CO R6 | N 21Mar2007

10 wherein R5 and R6 are each as defined above, and
anti isonmer (E fornm) neans the other geonetrical

| 0N\ ahai/ﬂl@gokhpra@retﬂtaid samiimwe r epr esent ed by t he
fol | ow for

R6AI N vdh%rguﬁ &EJSH&‘ ﬁé’"}ﬁ%u ‘g} L\Iléél?i}égu 31f g Bowd

aneliats efestohbgeonetedcal isoners and mxture
ther eof, ar e, i nckyded withi an,{QE? pffl?f g;ly]_l%des syn

i nvention. “Ih-the present speci |ca i on-an
tin@cmlpart(IZaIfO@mr)uyctagnﬂ‘e1 of semese (Fedwary)i @nd | 3 grrsuTe

apgle 20, 7 xt 84 & E_B%fn%(%f ("JH e 4 &Ry epgahsdoher geometrlcal
conveni ence'” sake by follow ng fornmula: H3C

SoFEBerNhpy ing thﬁz@zmlﬂb P REWEECESh W%%G%Y the

epshlaqidgf ifdeehualkove. Another point to be noted is
that the pyrazolio 3 21 Mar 2007 nojety of the

conpound [I] can also exist in % dneric form
and such tautoneric equilibriugcar bR> represented by
the followwng fornula. RA R4 3|] ATI, NNR3 _N N NCR

N C—CO—
R® /s_/\YN_

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'—"
N C—CO—
/ \N(
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:

H3C CH3
.
N
N !.I: CO
7 \
6 /N

R

wherein R®> and R® are each as defined above.
Another point to be noted is that the pyrazolio

3
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15

RLIZRL R (A (B) 5 wherein Rl, R2, R3 and R4 are
each as defined above. Both of the above tautoneric

i soners are included within the scope of the present 21Mar2007

invention, and in the present specification and

cl aims, however, the object conpound [I] is
rn?;pjﬁs@nbedthler c@mpoem'cePpB] Sakealhyocorx ik epreissi on

of the razQlio graoup of .the for ol h
c%%%‘ﬁfﬂ%‘¥f‘f:] %gfrmt’h nﬁ? SR ?%I\J/gﬁ{plé%%c( )%)ambleﬂg?%%gr ggh be
e hes éotkdwbyg biveodasislesw Bisg Ebknvtleated in the

follow ng. 15 4 21 Mar, 2007 Process 1 H3CGHB R4 O R5

SHN3N g/ CHN_ R+ 11 O NNN-T-CG COO Ri
R2 R6A N[l ] or,its reactiv its r3eactive
derivative at-+Ne i yaRi ve@t t he—Muyri LRip,
carboxy group, orNa s¥lt thereof or a \?hereof
H3CxCH3 0 R5 N | SIR4 NC CONH 0 3 (M4 N CHZ N,
,R ST ON N COO RR™ [I] or a salt thherddf 5 21
Mar 2007 Procesgp3 (B)

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.



H3C CH3 OXRS S ? iA x (NH m(0) CH-(CH) P Rla I
CCONH O+ / 1 R6 S NO NCHZ NNN NNR3 CO0O~ RL R2 [Ia]
or a salt thereof Elimination reaction of the ami no21Mar2007
protecting group H3C CH3 Ox R 11 S N7 (A k (NH-(O
(O CH-(CH2)p ROb NT~C-CONH O \ Ry S N O NGH2 N, N NR3
®Pe&xr&&sRz [Ib] or a salt thereof 5 6 21 Mar 2007
Process 3 HBCXCH3 OR5 N4 ~ STICCON\HS11/ 3 R6

Y+ NNNCR O1RIOR R [VI] [VII] %C%CHs
salt thereof or a salt thereof H3C CH3 () 0 xR5d

R

|| ~~C—CO\IHOBSNN/CH2NNNiR3§Zp
VI ®/ 3
]

~—CH, —N N/R +
| y‘vr‘c——COOH
R2 R6 S/N
[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
.
—-—-’
R4
N-jr—C—CONHZIZT
g 3
R2

[I]

or a salt thereof



or a salt thereof H3C CH3 (ii) OXRS N4 Il SR R5N
~~C-CONH N TT.;",) CH2Z N, ,RNS 0O COXO RN1 R2 [I] ar

a salt thereof 7 21 Mar 2007 Process 4 H3C CH3 (Ox21Mar2007
RSN4 R 11 S NTGCCO\HR3 INN/ CHZ-N, Re1 S ONN

COOL I1 H Ra/lc] or asalt thereof Elimnation
rBasdd 98 of the hydroxy protecting group H3C CH3

OXRS N4 R 11 SN T-CGCCONH, R3 R6XSIN -CHZ- NN Ni

HCOOS Rib [Id] or a salt thereof

H,C,_CH,

[aVal
[€>]
2 —'W\I
E
’z‘
5
%)
e
Q—
u s
1‘-/
Q
o
[\)
|
W
QJ

[Ia]

or a salt thereof

Elimination reaction of the
amino protecting group

H,C._ ,CH,
5
0" R
? ) )
N
N—(A) k—(NH) i (O)5XCH7(CH,) s R’b

N C- ONHj/:‘[ /—j

cod® |,

RR2

[Ib]

or a salt thereof



wherein R, R2, R3, R4, R5, R6, RY, R8, A k, m n, p

and 5 g are each as defined above, R10 is protected
carboxy, Y is a leaving group, ZGis an anion, R a21Mar2007
is protected hydroxy(lower)alkyl, 10 Ribis

hydr oxy(l ower)al kyl, R9a is protected am no, protected
gpabEdkpo30r saturated 3- to 8-nenbered heterocyclic
group contfaining 1 to 4 nitrogen atons substituted by
prot ect els@gi®s and ROb is ami no, guanidino or
saturated3- "k® 8-nenbered 15 heterocyclic group
containin® 1 to 4 nitrogen atons substituted by

am no. 8 Mar 2007 The starting conmpounds [l and

[VI] can HWe prepared gy the foll owi ng proces & 5

Proc '§'(7KQR’1®N31 - ORLI2 [X] or a gél\ ther@of
R4 '3 1\(|) N' N &,R2yor a+salt A
RT1 ER4+~R1302e 0CH2(DN O N R12 R1L |XII]
or asalt thereof (iR)" R4 S R! R?
[VI] [VIT]
or a salt thereof or a salt thereof
H,C_ ,CHj
_ <z
(1) ?
N 4
N lc': CONH 5 .
T 3¢
s AN Nz CH—N\ _R; -z®
) ° Il
10
R
rR' R?
[VIII]

or a salt thereof

HyC. ,CHs

>

(ii) 0 R5

NT C— CONH
3

[I]

pb

N—=
)

or a salt thereof
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15

H2N ~/ " / CH2-TN . NR3 O COOL 13. R2 [II] or a
salt thereof 9 21 Mar 2007 Process B H3C-CH3 CCO R5
NS~ R6" NICCOON HzNN(~CH Y + jj~~ R10 S [XIIH
[XIV] or its reactive or its reactive derivative af' Mar2007
the derivative at the am no group, carboxy group, or
apsatésthereof or a salt thereof H3ICCH3 OR5 NR
NTFCTCUNH811($ SINOCH Y RIO [VI] or a salt

t her eof 8 Rl, R2, R3, R4, R5, R6, R10, Y and ZQ
are each B> defined above, Rl1 is protected ami no,
R 2 is prégtected carboxy, and R13 is am no protecting
group or hower alkyl. The starting c[prrpounds [VIT] and
[XIT or sdllts 10 thereof can be prepared by the

rret‘hkgﬁwﬁs?@%‘lﬁe h the Prep i ons_3-6, 8-47 and
49¢ Jescri bed rzor CHgt1HN | manhers thereto. In
the afove and s@ sequgntgdescri ioHs of this

speci fication, suitabf@exanpl ediof the various 15
definitions are explained in de afl as foll ows. The

term"lower" is upeg]to mean a group having 1

or a salt thereof

Elimination reaction of
the hydroxy protecting
group

HyC_ ,CHj

X s

0 R

2

N
N—T—g—CONH S r—j R
/i \ @/ \ R3
6 N N —CH,—N_ s
R S 0 o N g
COO

R'b
[Id]

or a salt thereof

wherein R!, R?, R®, R*, R’>, R®, R’”, R}, A, k, m, n, p and

g are each as defined above,

R'® is protected carboxy,

Y 1is a leaving group,

7@ is an anion,

R'a is protected hydroxy(lower)alkyl,

R'b 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 aminoc, and

R’b is amino, guanidino or saturated 3- to 8-membered
heterocyeclic group containing 1 to 4 nitrogen atoms
substituted by amino.



10 21 Mar 2007 to 6, preferably 1 to 4, carbon atons,
unl ess otherwise indicated. Suitable "l ower alkyl™
and "l ower alkyl"™ nmoiety in "hydroxy(lower).al kyl2%,mar 2007

"protected hydroxy(lower)al kyl", 5

"aryl (1 ower)al kyl", "hal o(l ower)al kyl" and "nono or
di (I ower) al kyl am no", i ncl ude straight or branched
al kyl rlquwn 1tto 6 c%rgpncf S

et hyl , ?r i 88prepncH Lﬁy 3 sec-

tmmépabadyby mma)ﬂollqwin@eprybeaﬁ@Shexyl in whrch

nore 10 preferred one is Cl-C4 al kyl. Suitable

“hydroxy(l ower)al kyl" includes hydroxy(Cl-C6)al kyl
skepcasshdr oxymet hyl , 1- hydroxyet hyl,

2- hydr oxyet hyd, 1-hydroxypropyl, 2- hydroxypropyl,

3- hydt'd: py 4- hydr oxybutyl, 5 15 hydroxypentyl

and 6-hy +¢WMMICh nore preferred one is

hydr oxy aIkyI Sui tabl e "hal o(l ower) al kyl "

i ncl udes stramﬁht or branched al kyl having 1 to 6

carbon atons substituted by 1 to 5 halogen atons such

as chlorine,.brom ne, iodine 20 and fl uori ne.

Preferred eia | es of "hal o(lower)al kyl™ include

fl wor eetd tiddaromet hyl, trifl uoromet hyl

chl oronet hyl, brononethyl, 2-fluoroethyl, 2,2-

di fl uoroet hyl, 2,2, 2- trlfluoroethyl 2- chloroethyl

2, 2- dichl orloet hyl, 2 3,2 trrchloroethyl

3-f|uoropropy| and; 2,2,3 3, 3 pentafluoropropyl in

whi ch re qr ef erXed e/Rls hal o @QQ-C4) al kyl .

Sui t ab ngno or gl(l r)al kyl am no" includes nono

or di (CL- CB)|al kyl amiino ;euch & eyt akfdEsOT
dlnethylanrr , ethylam™ho, diethylam no, N ethyl- N 30
nmet hyl am no, propylanrno but yl am no and N-ethyI
propylanrno i n which £ preferred one i s nmono or

digil | kyl am no. ~Sui tabl e "Il ower al kyl ene”
f v med| b éﬁé ﬁ%b A cIu stp@ ght al kyl ene havi ng
1 to er 4 carbon atons, such as

nethylene mﬂhylene tr| thylene and tetranethylene
i n which nDre preferRéd R%ne is stralght al kyl ene
having 2 or 3 carbon atons. Suitable "Il ower

al kenyl ene" [¥éfked by RL and R2

or a salt thereof

(1i1)

4

H,N 5 .
2 @/_j/ { ,
N _A—CH,—N, _R

T ol T

COO0
Rl RZ

[II]

or a salt thereof



11 21 Mar 2007 includes straight al kenyl ene having 2
to 6, preferably 2 to 4 carbon atons, such as

vinyl ene and propenylene, in which nore preferred ong,sr 2007
is straight al kenylene having 2 or 3 carbon atons. 5
Sui table "saturated 3- to 8-nenbered heterocyclic
gEHgERtBIining 1 to 4 nitrogen atons" includes
azetidinyl (e.g., l-azetidinyl and 3-azetidinyl),
pyrrolidinyl (e.g., 1-pyrrolidinyl andH3C CHs
3-pyrrolidinyl), imdazolidinyl (e.g., o ~r>
1-imdazolidinyl and 4 10 i m dazolidinylg§, piperidinyl
(e.g., 1-piperidinyl and 4- piperidinyl)gand

pip?fﬁ2|n1%/§ g., l-piperazinyl), in which nore
preférred one |s saturated 4- to 6-Neqbe¢edCOOH
het er ocyCT i o4p2Cokt ai nitng 1 %QX@-jmtrogen at ons.
The satrated;3- to 8-nmenmbered Reter®cyclic group 15

cont ai ni ng 1%t0 4 nitrogen atons is optionally
substituted by am no or protected am no. Suitable
exanpl es [8fLITdat urated 3- to 8-nenbarad heterocyclic
group, containipng 1 to 4 nitrogen atons optionally

sUbPsti tUtERP DY i no or pr8Feét8dT&AFRSVE ncl ude 1 20
AT WV Rlante- | - azet faFrAyprtiget aftt the

b AR HF B ani no- |- azet FAFRYKY grampvi di nyl, 1-
Py Gt i S Hy | Thestesd no- | - pyPEoRi 8rAyl thereeft -

but oxycar bonyl am no-1-pyrrolidinyl, 3-pyrrolidinyl, 1-
pi peridinyl, 4-piperidinyl and 1-piperazinyl. 25
Suitable "aryl" noiety mgc"acmg(lomer)alkyl" i ncl udes
C6-Cl2 aryl such as phenyL>§n@ napht hyl, in which
nore preferred one is phggyIB~Suitable

“aryl (1 ower Jal kyl " includes nono-, di- or

triphenyl (1 ower)al kyl su as benzyl, phenethyl, 30

benzhydryl and trityj % 1 abkg— al kanoyl " and
"1 ower al kanoyl " ety in "l ower lal kfnoyl anj no"

i ncl ude straightRégglgfgnched aﬁbf;kﬁgéﬁng&l to 6
carbon atoms, such as fornyl, ‘acetyfiopropionyl,
butyryl, isobutyryl, valeryl, 35 isoval eryl, pival oyl
and hexanoyl, in which nore preferred one is'Cl-C4
al kanoyl . Suitable "I ower al koxylVibiety in "I ower
?Lgﬁﬁéggrbonyl and Iomegragk%éﬁ'a@%gggégnno

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
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12 21 Mar 2007 straight or branched al koxy having 1

to 6 carbon atons, such as nethoxy, ethoxy, propoxy,

i sopropoxy, butoxy, isobutoxy, sec-butoxy, 21 Mar 2007
tert-butoxy, pentyloxy, tert- pentyloxy and hexyl oxy,

in which nore preferred one is 5 Cl1-C4 al koxy.

S@ét@blﬁreﬁgkﬁgl@rQIaﬁi|@9 859HBn bftom¥y otifCl&sls otherwise
am no" 1ncludes an acyl group as nentioned bel ow,

stBetFREEEd or unsubstituted aryl (I ower)al kyl i dene
[e. 0., sheraylédenewehydildkgibenzydi tizneeretad Ky, l" moiety in

| (] |k h a di n
AL At SRR B ol e i
b@mjn;zditywsermaulﬂwl," ,et'bhe}loahdwehréaulqyldé' asuﬂt%mbéo or

giowé??BE@§§lﬂ%ﬁg"anﬁ@@MHe[%t&algﬂﬂwﬁwlbr§ﬁ§5¥ﬁ alkyl
pro ano

I ony pi val oyl , etc.] nmono(or_d
okaviEnyhal &0l éma)%%r@wmﬁe guchc Risomsaieet Yt , ethyl,
%ﬁ%y@r Oﬁg%b)flo’pya{c ﬂutﬂ/DV\EisoBhl{:?)ﬂyfa{)élﬂrbﬁt itie, gtert—

xycar bon e er ut ox ar on
tRYEY benPEPSY ﬁcar %%iy%ﬁ%y@&ﬁ@gnyl H Aok
C@fﬁﬂgﬁybd a’ﬁ’l@y:'lld e:lgc4 banzdyl, 20 tol uoyI
napht ho " " :
phenyld%%%??b Hyppro @ﬁy%grf$99¥h [i QEQV%%ﬁbonyl
[hygrpxyhémﬁ&yb@lbphybuCMapmtmydﬁgmxm@bhyﬂ étc.],

al h -
RSB ot AR g Loty e eiaesl b orys, -

phﬁﬁypﬁwémmiyl 31#%%}/@!:965( lroy— 1t gbutyl 5-

aﬁyakbgpgéhaly&owrmarw/fayﬁaxgm i QLriﬁHHylcSthﬁbh:bUt ed
suita yl oxycar bonyl ,

| e Substitu
pﬂEﬁE?ﬁﬁFQxf@ﬁfH&h yé%éﬁ&ﬂ%bbgﬁiyf carbonyl, etc.],
andttmsﬁik&blao"B@ﬂawxﬂﬁéxﬁahhpRES1nbluﬂésustra1ght or

ot ec g p inclu ryl a
rﬁﬁl%ﬁg Q%N%E%&?%d oﬁgs%a%§€§%4£%$g%s QﬁEQQXEuted by
Ibw!ap al harl@;denar&jtom@v\eucm hgxyc@émw lammlne, iodine

p | I &l S, ne-f, n
P SO Sl e G e glicuee i

(Encenyal Kenpramisiry 1 P& AP RBID st b luorometny1,
81&95%&%%@@ n%rdrﬁ&h@eﬁylar ylLH1omardat iyl anmzna-and

gﬁ?gb%gﬁfgﬁwylgﬁﬂ%g?r 5&5ﬁ%0?@é¥H§TeSZaéhloroethyl, 2,2-
dlchloroethyl 2,2,2-trichloroethyl, 3-fluoropropyl and
2,2,3,3,3-pentafluoropropyl, in which more preferred one
is halo(C;—C4)alkyl.

Suitable "mono or di(lower)alkylamino" includes
mono or di (Ci—Cg)alkylamino 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
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13 21 Mar 2007 al kanoyl am no and | ower

al koxycar bonyl am no, and particularly preferred ones mar2007
are nmono-, di- or triphenyl (Cl-C6)al kyl am no, Cl-C6

al kanoyl am no and (Cl- C6) al koxycarbonyl am no. 5

Preferabl e exanpl es of "protected guani dino” include

aﬁﬁ/clﬁlglhl@@édbﬁ@gﬁ@ﬁ&?mw@b?ﬂéﬂé nﬁa&ﬂ@hg cmi a:cryléguam:i:dfem}ably 2
such as - bi_s[ (I ower).al koxycar -

[0 ¢t chrgoBl §th%\§3['- Sd{!)[}bx?/%a HBH |e)nguaan| dlrbnrg%gemn’lene' th
MmmthhWBOEeppe%éHmnhdﬂmndOlsSstralght alkenylene having 2

3-%) %gg%ﬁcg)c%lmléoxycar bonyl ] guani di no. Suitable

rox in the "protected
hydr oxys(unoiv@b;al Ryla’tulrﬁ@l%ﬂde%— dey| dxpepybeggd heterocyclic

a%%ﬁﬂ»%@ﬁ%@hhwn@% ggcpup n@@gobgﬁ laidets 'SUid @bl 8es

nmoi ety 1 n cylo |ncludes Iovver alk oyl
1%Zf’élélnyﬁ-or(ﬁ‘ylg rac]e'ta%ﬁetbﬁibﬁyén?f“ Reedrfoytdt 1YY
F%V?i@Yhd1n9ﬂC(k,gﬂvﬂﬁéwyﬂtomﬁdlnyl and 3-pyrrolidinyl),
trl hal o gwe{v)lal kanoyl g hlara cet vk,
t+1 ﬁiﬁﬁP add ?7\58? aéP@ %bony Te.g.
{rﬁhh@aycanlkidmyll) etﬁnqu:adbnmyl (e. tger,t lbmm@nadbomw and 4-
ert y I xygcar :
ARSI b 20y pete T el n
nwﬂnecly mnrﬁh@re'fa?ﬁyﬂe(ql owee ) &b kya@@yfaﬁemM%e%o nén@embered

d%et@ioc Eﬂﬁ%e@% cgwﬁ%ﬁ@£Kﬁhnbelgbol#”ﬁ%%rogen atoms.

enet hyl',  benzh trit etc nd the |
25 Sui t esaEPBPé@ldéd; Tar oéxl)}“erf‘]ﬂ‘éff%geg @ﬁl?é’rcfifclf HC 9roup
C@?ﬁ@é%niﬁ@ tlhg:d |4<Q11'|@-ﬁﬂgélﬁnél‘teﬁn%| exanpesonilly
esterifie oxy Jnclude | o a oxcarbo :
Bt ROk CHEBONTY. oy Shr BORYE Cthrbpahr oyt tab e
|3 %mampmesyoﬁr b‘mwﬂurme@xyeatboﬁmemm oxgtarbemyllic
tert y e arhany,
h%?(ollgx;??g}rt%éﬁ%q{gb% Lo ?o%é%%&l@é&hoxycaér boo%tf'onally]
whiib bty teay &y saaﬁlitra@l @rsgﬁgfcetcm @Yingor l@széﬁépe 1-

'Qweld%@n%%ﬂ@wr—&@Le@zsx@@rlboradté@tg :
acet oxyne oxycar bonyl , propi, onyl oxymet hox cgrborl]yl -

3gu59§yp?p }bgﬁﬁpl inyl, 3—-aze iny
Vﬁ&@k%h@@lﬁ%ﬂh0K¥Qﬁﬁb@6¥h pyrrolidinyl, 3-tert-

Eugp5 c& 3@* rbgnégﬁ 11%%%58%Vet?°X¥E§099&th1 1-
Zpﬁ)pepudnyﬂydxyem—mm@'ealﬁmnyll and 1- -piperazinyl.
hexanoyLoxy gy RO%yGR0oNYl s o 84 C1 L, nLOVAMN (1ower) alkyl”
includes Cg—Cip 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
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14 21 Mar 2007 al kanesul fonyl (1 ower) al koxycar bonyl ,
[e.g., 2 nesylethoxycarbonyl, etc.] or nono(or di or

tri)hal o(l ower)al koxycarbonyl [e.g., 2-

21 Mar 2007

i odoet hoxycar bonyl, 2,2,2-trichl oroethoxycarbonyl, 5

etc.]; |ower al kenyl oxycarbonyl [e.qg.,

vé Biyh by cabhobylancladd yh Dkyrar haming €t ccd ;6 | oaebon atoms,
al kynyl oxycar bonyl h OX Vi
;ﬁ%%@n??oé?%&?ﬁﬁ%ﬂ%éﬁ§%¥];823%&%%V0m§$§§%ﬁ%&§%érBgﬁﬁﬁy’
whé chuhayyhavecstivtase, sabstbutesy(spqriyloxy, tert-
_ﬁgﬁgggg%%ﬂﬂe A IOy et Hoxubenz Wby G bedYted one is

oxycar bonyl " phenet hyl oxycarbonyl

t¢itGd dYkarbonyl, benzhydryl oxycar bonyl ,

v

bi s( metdhoxypbeayh hrBho PR dOPYhg group" in "protected
3,4;d|getho§ benzyl oxycar bonyl, 4-h drqg¥-3 %-gi-tert-
REyPBEnIPF OhyASY bt 8P iba sl BB DRhPER
naybdbihavedsuwrn abht eulssbstuteentars)l (Eower) alkylidene [e.g.,
henoxycarbaonyl, 4- chlo carhonyl ,

?%?§ngl epgdnqxé%ﬁﬁié?ﬁgggﬁggéé é%é]] a§Y}(lower)alkyl

yca y hénoxycarbon

xghghozgcacbonyl dimsttyrbrheavBddypver)alkyl [e.g.,
C 0 , ; t he ..sld ke.
Pﬁ#gﬁg%‘h Xé'ﬁ@'hké T, %&glhyaggl, & r iltke,; e;Z’Qc} , and the

abl e exanples

proteCted carboxy" inc

ude

Ib%k?-alkoxycarbonyl and aryl (1 ower) al koxycar bonyl
which gmyrhByve sHickabl esabsdés uepies) alikandichiange,

preferred one is (Cl-Cp)al koxycarbonyl .
"FREWhg GLEHYL i ﬁ%ﬁ%k N¥dro sr’fa[“@.Yé.

P fRrd ree

haonvner dadiore,tmwet)chdloflasgkrdxy kactylasie.qg. ,
AL LI 5 g DERESIGALT ! Dot o0

ower “dI ony é.d.

oxy, etc.],

| albkoxzkhaboylydxyl § €7 g. , matbeylveryrbamohi onphexycarbonyl,
emt:&rl:hbu%%gzgg%erﬂdrﬁ[?l , 30 SULLARLS 1T AR QY b RGE Udes
f acet at e, ri

ornat e,

fl uor oacet at e, "nal eat €,

thexyaP&y cretivaEsul $bhal e, CAFORANESU| RBR%Le [e- 9., benzoyl,
t pbugposyl fn@?ﬂxtteno;pb,l ogtde] ,bruerilda.owd00h teansylif dkeg. ,
ate

hyd | . phosphate, and t like, 35
PRI BB T o T 9P A S alSE <t 122 $TopHgaTEoRY ]
obgeqt , cpieaund dd fb@n el ¢ onehtthyial xynomeb ony &, sakes 1,

d -include, f , I |
R RS AN O PR ST,

1&;1

or an
of gani ¢

bepkenokypropionyl, etc.], arylglyoxyloyl [e.g.,
phenylglyoxyloyl, naphthylglyoxyloyl, etc.],

aryl (lower)alkoxycarbonyl which 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;-Cg)alkoxycarbonyl.

Preferable examples of "protected amino" include

aryl (lower)alkylamino and acylamino, in which more

preferred ones are aryl(lower)alkylamino,

13
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15 21 Mar 2007 exanple, an alkali netal salt [e.qg.,

sodiumsalt, potassiumsalt, etc.], an alkaline earth

netal salt [e.g., calciumsalt, nagnesiumsalt, 21 Mar 2007

etc.], an ammonium salt; a salt with an organi c base,

for exanple, an 5 organic amine salt [e.g.,

téﬁ:‘.]ﬁ@ﬁbytléfﬁillﬂ@ sald ,lower e hybagcaebsalytlanpyné di ard

salt,.picoline _sa et hanol am ne | t _

t??%&hgﬁgFg%Vngrﬁﬁﬁrre%l%n%Foﬁgfyﬁg%%é'sé‘ oF

N;Nphiébghz(@heﬁhyabhgaaamne Ralk, aéken]oyl@«mlno and (Ci—
r [ salt [e.g., 10 hydrochl ori de,

o oey e HeRy ki,

ate, hydrogen sulfate phosphat e,
etc ]: Rrebegahie @a@ﬁ@éﬁs co%r"EEP?—@ﬁtéda&U@nldlno"

aﬁﬁéih@@ §@&Hdﬂ%ﬂidlﬁ@rﬂﬂ&ﬁoa@?&b@b@adlno and
trifluoroacetate, mal eat e, tartrate citrate,

f%h%?&@@uaﬁéﬁﬁéﬁésdT%%ma?% ﬁenzenesulfonate
t]@isl@me&wa‘r@l&aﬂ@)xﬁaﬁ:k}on@l}qjgaaﬁaﬂlnﬁ \é td. o hasibier(tert-

di !
dreraRvERabRaY e B0 D of Br v BB SBF S5m0
ceph2pBedbippduitd— C@faﬂhexmuaﬂhunylmqmﬂmbdlnepresented
by Lhe genelge g&@ﬂe%{é §rRyhoLhoWe Z%J&cléeaﬂasd

npound erel is | ower
ohy@ymx}pmmrayldmyr inpgudprs |a§YH3R3?§bg%]ﬁ°‘é)Pram no
p&%@?ﬁ.bﬂ@:rgraqq@lc%y F%’jéﬁﬁ R nar Gthkéorldﬁde t ognifvesb aad

f I ) d
WP RS ot KHbe RI2FELRYY odeit Toicted hgwer 21%anoy
p[@tgcglm@xg@qupacé¥yls Eﬂbpﬁomwuﬂ(ﬂéxamdyhn1pgradn@l
ceutic

R G S S e L A L M
|shhydoagert,ylar tlaliphacpnaaeatcwdal leccaclceptabee salt

e c d I [
%fkég&ca&%%n §$p8un ngh%%g %@Bﬂfﬁ étM@ﬁ&%b&bonyl,

'ower “al k dr oxy
hae 5t HowEoRaldauomnl, RReFS - ﬁ?@rtdgléﬁ‘iyc‘eﬁliﬂwvb@ver) al kyl
Ohe@¢Ybxy@arbonyl, etc.], carbamoyl, and the like.
Suitable "aryl(lower)alkyl" moiety in the
"aryl (lower)alkyloxy" includes mono-, di- or
triphenyl (lower)alkyl [e.g., benzyl, phenethyl,
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 [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, l—acetoxyethoxycarbonyl, 1-
propionyloxyethoxycarbonyl, 2-propionyloxyethoxycarbonyl,

hexanoyloxymethoxycarbonyl, etc.], lower

14
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16 21 Mar 2007 Rl and R2 are bonded together and form

| oner al kyl ene or |ower al kenylene; R5 is carboxy or
esterified carboxy, R6 is ami no or acylam no; 5 R72%Mar2007
hydr ogen, | ower alkyl or acyl; and RO is am no, nono

or di (Il ower)al kyl am no, acyl am no, guanidi no,
ﬁﬁykgﬁashdﬁb@ymwkﬁnawﬁdbﬂoﬁych@b&nyﬂenb@r3m 2—

et er I nt g tyo at ons
d%??%n%l Oxgﬁbggﬁﬁl ed %{Q ﬂ]ﬁ% @%ﬁ% ry & gﬁ?no or a

phat hhaéut(lloaﬂelry aeﬂdwm%rleosmﬂt lehar- eof2— (4) The

coopauR og&é%%%mﬂgﬁwe ﬁmfr?LErgéﬂf%ﬂd@%ﬂo£§$¥fb9ﬁyl

hydr oxy hydr ogen,
aw:( i ®méPW§Irkﬂl]%ﬁn3é]e‘§/¥¥c%Fb95Yﬂal [#n@ -R2 By beryegrronyl,
tggfyms&y@a@bbm@ml<@@% PLkYbﬁBQ,alﬂ@ﬂfﬂd&&@@%ﬂoﬁyl [e.qg.,
esterified c§6§$§¥ i S am no or
o BE OB AT G PHPY Y ARG DI At hS: 150 or
aapﬁanmaQeWManﬁdgyaathm@blehsahtmayﬂhaﬁe sibSyabhe

(A4 v 'n 0 al kyl or
SR SN sl kF- S ana e T Bhy R A1
anythbwbe)nalyldwxyctawmnmt kaﬁo}zlltmobelmx}equcarbonyl ;

A HOKLERALIAM oa, rF;’lth@E@ yRéx3ica20dlerl, t oget her

R571s Car box | ower
abﬁ@%wéwémycmqrsvhm kd.s (msfetoay R ﬁayﬂmﬁﬁéoawcarbonyl

|9V\@Ldlﬁ\1|e|t@1)é¥%eb@%ﬂ&§j/68rb08§ll smqfw@@ay bpsedi-tert-
%Bkangg wer koxycar bon géfnd R%ﬁ no
R AP S T oap bl Lk Gt et aniD Wigen may

ahaharﬁad&utﬂ&méqbsmiﬁwéabke)smd:gluﬁﬁhénoxYGarEbeyl 4—
SRR AR B ey,

tbuphépyb®©xy§®nh¢@yl €y 1 g8 oxlvicandd nidk

(&ésgﬁg§% §§% 3%2?' cQﬁeB&l@@%&g%HHﬁyponggg 1; and the

t oget her for al kyl ené;

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 (C;—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,
trifluoroacetate, 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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17 21 Mar 2007 R5 is carboxy or
(C1- C6) al koxycarbonyl; R6 is am no, Cl-C6
al kanoyl am no or (Cl-C6)al koxycar bonyl am no; R i 81 Mar 2007
hydr ogen, Cl-C6 al kanoyl or (Cl-C6)al koxycarbonyl; 5
and R9 is am no, Cl-C6 al kanoyl am no or
(é?iaﬁtﬁ).%: k@xly;aanmﬁrwlmrtm saQft depharnenedducabhyt,
acc abl e sal .t thereo 7 conmpound o

g saﬁgpeﬁﬁlfo ﬁf?s loﬁé Aé#?il m%arék &e&gl salt
hydrgxy( kcaverial kdlt andagmsusmhys@rldgeretcor] Rlamngdmmenium
a onded _t,qg d o] aI i'S
£g%‘)gxyg %@l s%}a%ﬁoﬁ %igém‘h ﬁ%gro ekfyndler@:f%r\t}\g?e an
abkaavyk; amidie RR I b do, Zérlaleﬁlhafr%nmﬂéml%%\ Lty

aﬁffgkwgh%ﬁﬁﬂé §JT%eQé%BlégheTg%ﬂ¥Nn§EHEh£ﬁe(ghlt

above wherein
hyERerelerios) aadt, %ﬁﬂetbén%af“slqﬁ/d?ra&g%n or Rl and
Palayelb@@ek@d_a{mgeé hes 1 andnf mr Hfld@be@ﬁzﬂlé@lhﬁnenedﬁiému&e
car boxy; N is am nocb RZZ LS h%drogdgpd
afRahoyF; carld 5 RPTIUNnE phd rc?mc Fedfry -
ahyépbahll@rsaid thyed egbromide) ‘Etmdﬁajlmothwldnbgehesulfate
| 4

%g}s’éga%ge] heen A52 %ggéﬂ%}ciggﬁgﬂglosrgamfomc acid
Nildll@-lpml—m’i( d2)g- (cﬁemwt@ @ccqi;awmr%:ﬁl?emﬁcetate,
Dﬁ@ﬂeé%e%1ﬂ£¥t£%¥B) 5QtZa€@HZk%&@ﬂ@%é@(hethanesulfonate

benzenesulfonate, toluenesulfonate, etc.]; and a salt
with a basic or acidic amino acid [e.g., :arginine,
aspartic acid, glutamic acid, etc.].

The preferred embodiments of the cephem compound
of the present 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
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0 -NHIC(NH), (CH) q (CH2) -R15 and 0 11 - NH C (NH)
M 16 wherein R7, Ao m p and g are each as defined
above in 5 the formula [1], Rl4 is anmino, nono or 21Mar2007
di (1 ower)al kyl am no or protected amno, R15 is
guani di no or protected guanidino, and R16 is saturated
3R! tandB-Renhes asbheéar oyeldhe graip fdmcbowairniaigyllene or
to 4 ni];ro%en orrslo?ltl onally substituted by am no
pr ot e i6Y 674 pharnaceutical |y acceptabl e
SRl tig hezelobxy ©10psTee idunpburdrbbxyhe formula [I]

er%%ﬁf%;ﬁﬁ+ E}éh q domthe group consi sting of 0
v%_‘z)s @S@roginngwigqlé]?&gp) olg g NH- CI (CHZ) q

L DRg iR b Mo g

| -(w)ﬂuim}wma%w%% pr gagprated; 335 BPof-
1, 5 RimésbsydaogeredioBid e p@ﬁbﬁpt bagtgmumg a]ndto RO
i S am no, orggr ot e%t ed anm.no

accept abt e 8aFE £ gplgofOptj(c?Lri%)hmeQ o%ﬁ tlcfaliylo?jtmlno or

above wheykamino,

or a pharmaceutically acceptable salt thereof.
(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~Cg alkanoyl or (C;—Cg)alkoxycarbonyl, or

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

17
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R7 is hydrogen, |ower al kanoyl or | ower
al koxycarbonyl; 10 and RO is am no, |ower

al kanoyl am no or |ower al koxycarbonylam no, or a 21 Mar2007

pharmaceutically acceptable salt thereof. (12) The
conmpound of (11) above wherein 15 R7 is hydrogen,
@ G aldewyy 6F (q‘@))aak&&ﬁwaabb@lyw and R9 is

d no - oyl.am no
aFC %)W%&ycé&%a(g% faIB%ng PAar maceutical |y
accept atﬂleCFsabﬂMohaﬁcaﬁbomﬁlémByloThe conpound of (11)

%OI 5 \g&? :%&en CI SC VQ;[]Q%Q%QV ol OVRY, @ ygFﬁ}Skyc%%onyl

or'a ¥ maceut i all'y accepta e sal
taedt eof . (14) The conpound of (13) above wherein 25

R 3% w@aencgcglaﬁéa@& a8AYho ard RO is anino, or

a pharmaceutically acceptable salt thereof. The
pr ocessEe TCoP 2gFEFGHP I Pel 3B BEr conpound of 30 the
Rfﬁ%nphaﬂma&teh;mcfsrla@@pd:caepedbue defldi [thewrebe.

P T d. [l |t
ek bR SCRTBESERE s of) oPPRACPPRE e compound [11]
®' its Yeacti zbkgdr ovatindro3h( howeheadydo grolip, or

B Wi the conpound [IIl] or its reactive
gér?ivéat%£§£g$£?heggarboxy roup, 20 21 Mar 2007 _ or. a

SRl tancheRegire wnapetpogthiore aet i frEmyvéoyert fdkylene;

a@a NQs ok OHPoLY ; the conpound [I1] includes Schiff's
base type imno or its tautoneric enanm ne type isomer

fBr et YL ERe 5 reaction of the conpound [I1] with a
qa’r bmythy@@@@@nndr Juch B Htateby e, aket one and the
% aSl|é| derivative formed by the reaction of
the LOMBERA [11] with a silyl conpound such as
bms(hrptmtrtm)alc@id‘qalc)abbyaan':depta@le salt thereof.

n?gf(&{-lﬁ;f% qlﬂrlacgle(%%::n?jél)(331]“‘1:11:! ((et ri rre yI si | yld) urea
is Ci— 05 alkyl or hydroxy C1—Cg)alkyl,

R2 is hydrogen, or

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

R> is carboxy;

R® is amino;

R’ is hydrogen or C;—C¢ 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 (CH, )5 (CHy) ;R

— NH—C—(NH)7~0—(CH,)g—(CH,) ;~R**

0 OH

—NH—C—CH—(CH,) ;~R"* ,

18
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15

20

the like; a derivative forned by the reaction of the
conpound [Il] wi th phosphorus trichloride or phosgene.
Suitable salts of the compound [I1] and its 15

reactive derivative can be referred to the ones as?!Mar2007
exenplified for the conmpound [I]. Suitable reactive
derFyatlve at the carboxy group of the conpound [I11]

i ncljudes an aC|d hal i de, an acid anhydride, an
agL%y ud_§p4act|vated ester. 20 A suitable
exanpl Hhe r Rive derivatives may be an acid
chlorld . an acid azide; a mxed acid anhydride wth
an aC| uch as substltuted phosphoric acid [e.g.,

d|a |__L nyl phesphori c, aci d,

dip I hé@%ﬁ 2 chgﬁben yl phospRéti c acid, 25
halogenated phosphorlc acid, etc.], dlalkylphosphorous
aci d, sdD furous acid, t hi osul furic acid, sulfuric

aci d, kanesulf ch acid [e.g., nethanesulfonic
aCTﬂHH1ﬂGrﬁKNH qrﬁg atic carboxylic acid [e.g., acetic
acid, proplonlc acid, butyric acid, isobutyric acid, _
pwhate@naBld A30Hpemtaﬂuidla@¥@ eﬁ§bp@@t ineigbove in
Ztﬁéh¥BQH&Mf'C:@F'd trichl oroacetic acid, etc.] and
arpmatic carbox l'ic acid ék? , benzoic aC|d et c.

aRsy rirfetamh el - a@PHOaﬁﬁy@ﬁ W%ﬁﬂ%&kY%éWé&oaMQnPRﬁﬁ?Fted
i m dazolgpido, substituted i mdazole, dinethylpyrazole,
tri@azol e or 3E tetrazol e;, an activated.ester Lf g.,
cHandet AR ELERP, OL R ShyFuaRtgno, an

dRifetihy | s;mmmreéﬁyB [ (t@H:B)—Mé:}ed ebteeroviymyiliesieryp

propar gy I 10 heny. r
2, 4-di ni roﬁ%eny egtgrl%rlcﬁﬁgﬁ%%h%ﬁ§ s tlo%ﬁ%ﬁ%
Mar 2007sulpehi huhkedr @ryh@mwn%smerprﬁﬁgyrtsﬂe@mlrésx er,

Efnx' a%&la%&yéu@ﬁéﬂ1ypaee>ébttafy1%esgﬂt Qh@kgaephenyl
| oes -Cr esy thl oest er, carbo

trﬁﬂeés%ﬁ C%gﬂ%w eft Ehe Fprrba eﬁs{]erWh%FﬁéPl dy|
eftefs Sede@ttedolitlon hlilﬁ@séﬁéupetﬁn]s,lsﬂlrﬁtﬁ ®ster with
an N-hydroxy conpound [e.g.,

N, N- di hthydroxyIanine 1- hydroxy-2- (1H)-pyridone,
N- hydr oxysucci ni mi de, N hydroxypht hal i m de,

NPy~ T NEGehEBe) Gat6He) peﬁé These reactive
derivatives can optionally be selected 10 fromthem
accordin? to the kind of the conpound [IIl] to be

1

used
—NH—C—(CH,)5(CH,) ;R

9
—NH—C—NH—0—(CH, );q—(CHZ) R’
0
—NH—C—0—(CH,)5—(CH,) ;~R’
O OH
—NH—C—CH—(CH,) ;~R’
NH

9

—NH—C—(CH, )5 (CHz) ;™R and
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Suitable salts of the compound [II1l] and its reactive
derivative can be referred to the ones as exenplified
for the conmpound [I]. 15 The reaction is usually
carried out in a conventional solvent such as water, 21Mar2007
al cohol [e.g., nethanol, ethanol, etc.], acetone,

di oxane, acetonitrile, chloroform nethylene

chl gride, ethylene chloride, tetrahydrofuran, ethyl
acetlat e, N, N-dj net hyl f er mam de, 20 pyridi ne or any
ofﬁgf ZF&@%QC Qgﬁﬁéﬁf ich does not adversely affect
the.rgagtion. These conventional solvents nay also be
used Thn a mixture with water. In this reaction, when
the TvrPouhdoFl Plr] is used in free acid formor its
sgltidogmpyrthe reaction is 25 preferably carried out
in, the presence of a conventional , condensi ng agent

sBcht St RERC I C PA SRR RF bAFFAdedroup, "an
NRTyLs odexyb- Nr- parqied tsesmiyhear bodi i m de; N
cycl ohexyl -N - (4-di e | amin l.ohexyd il m de;
ngf?dpg¥ﬁW%%ﬁ E%ﬁ?%¥%e?cceg%g%le séﬁg Eﬁé?ggk.
N(NL} dfheogromdwsdt bofli (hPdeab®¥e wherein

ethyl = Ny=(3=di ] | ), car 4 mae; .
v by Ve edp TR R (RE PR S9ATR Moo Riponya
peReanmet hyl eneket ene- N-cycl ohexyl i mi ne;

dikpheayhkehgne1verclohexydy hheno etthaxwacet yl ene;
1-a|kox%-l-chlorggth | ene; trialkyl phosphite; ethyl
pol ypho3phaFECrOGHYGIAML1Hdt yphosphat e; 35 phosphor us

oxychl phiagthalddospdol ¥ ebkepitdd®)le prrasphoheseot.

trighlgride; thionyl g¢hloride, oxal ride; |ower
kol Rarorsrrt BN eof " 75 hePode st it Hat o

i Bbpt opyydrobkor,oftar-fat elkenoyll, an i herfl) gidspty grrbonyl;
2;g5hyl -7 22 21 Mar 2007 hydroxybenzi soxazol i um sal t;
2-ethyl -5-(m sul f ophenyl )i soxazol i um hydr oxi de

i Rt rforBébPar Csafs; alkanoylamino or

1- (p- chi er-abgnzenssyts oY hQA¥nibrochl or o- | H
benzotriazole; so-called Vilsneier reagent, prepared by
SOFNE PEAERAAE LT AU REERPIFS IR b- WFERECREOny!
chigyi dbe pRhogganed ofi ¢hlor abvetviey lwicht ot of or mat e,
phosphoy us._oxychl qori-de tcy, _ and,the |jke. The

rgac ?o%yﬁﬁﬁggﬁég e%%%ﬁfi%%k%ﬁPgﬁht %§ presence of
aR’ i hergmhiho,or organic base such as an 10 al kal

; _ 7 el o dine.
N fgmg%%gﬁlgﬁoﬁ%{;Lgeg%emamea@m | pyeidigre
N(N2di Thewsiorm it depfy(af) ngbove Wherelé

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 1ts 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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and the like. The reaction tenperature i s not

critical, and the reaction is usually carried out

under cooling to warmng. 15 Process 2 The conpoung1 Mar 2007
[Ib] or a salt thereof can be .prepared by subjecting

the conpound [la] or a salt thereof to elimnation

reactd cgrbf theranifno protecting group. 20

EIIﬁlnagﬁy{éﬁ¥gnf§@c£§ﬁgaﬁ Eﬁ%é%gvézkécfﬁédgnce Qgoup of

wi th a conventiona dsuhash sTsand
| itbe Cﬁi’@m@‘ﬁol[%ﬂ31M§lp1rd@f%r%ﬁﬁhyfﬁasrbedeo¢me Jtnh:eno or

prl%%e%ﬁm@rpésgngﬁllﬁ% agil | nebidi ngo Lewiss '&e

25 Suitabl e base includes an 1 norgani c base an
oF GG I PRt stef §8mMRRUAk Al hethfh[e. @arb%’dﬁlurﬁompound
pemassuaHnaBd@hﬂzdeank@Fdoaﬂe heafiid rekal hesd 1yl

t he hydr oxi car bonat e
rr%%rlvdar oge%c ﬁ(?:%’gﬁ t I%lre ac2¢ Jr%?k??aﬁgﬁec[og‘pé’un%o[u]
twnlrmlt ey | s nk, compeuhyll aniaie, a:et c.], picoline, 1,5

gzbgz%abl cilﬁ%ﬁ%‘\él% g%ﬂggc@t%‘i]ﬁd

1mong EAEm ey bf 51y l0pesdemide etre; gandNthe | i ke.
thtﬂm&kﬁpléjllﬁﬂ Hg@§aﬁlﬁd%r]g,arﬂfs @’Efﬂné%h91’51l§f§.) urea and

acid, acetic acid ropionic acid
tgﬁléhl cet e atvative; ffpodf(ﬁ\%jacl%x i Bhacraacaden ofarkhe
aﬂoh@ﬁﬂgﬁhlplaplglﬁn ?Pos@ﬂ$ﬂﬂ%¥ﬂMi@hE@tﬂdehFr R?osgene
hydr obr Ci u aci rog or,i de
hzdroge%uﬁrgr]%i&e sazgt %ﬁhﬁoﬁ?m @%/L\‘Pdo [ell'%ﬁ and its
elreaicridtvieordersi vayt Leai saacﬂoda saﬁﬂemeqttohaheams: as
g%:x%mﬁoql% od rf(%p ﬁflgagé Lb%udQ Gpry Lrifluoroacetic

etc I'S pre[f erably 5 carried out
in the présehde sreastivn deuppringvagert stheé ecgrlpoxy group

apiesehe, dMinaeterls In%lwa@gléH]éél&SP ﬁe, an acid

canfh el 1 sl vent, sleh s veter, aleohol ester.
tatsaﬁwmbﬁénéﬁamplﬁ1%EUtﬁetm@dﬂﬁlﬁé)&%r@ﬁﬁt@b@%rmay be an
X%” H¥y£¥a§o%%1not 8d%%E%?'y£'H££§ C§c1d anhydride
with an acid such as substituted phosphoric acid [e.g.,
dialkylphosphoric acid, phenylphosphoric acid,
diphenylphosphoric acid, dibenzylphosphoric acid,
halogenated phosphoric acid, ete.], dialkylphosphorous
acid, sulfurous 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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the reaction. A liquid base or acid can be al so used

as a solvent. The reaction tenperature i s not

critical and the reaction is usually carried out 929 Mar2007
under cooling to warmng. 15 Process 3-(i) The

compound [VII1] or a salt thereof can be prepared by
r@@ﬁthaglbh_*@p@@murwlsté&l ﬂés@rl@ﬁﬂetnytm&fﬁﬂér with the

Lt th Sui t abl | 1 t
B Poty fy 8he SRS R b P b
tbhihesmaes s el i thedebver tbanhmnxmsthfl]thibester,
L d ' t h
DEFEEL," BASELOn IRV RE CBEERRY QUbJN By SOLVER e
agelinpilydi td ivastsienzehe; ]mgppyy|a@n@s’®5r chioi ge, N-hydroxy
e&&{b@ﬂﬁdcftleord de.n f@rmeﬁylﬂymﬂmﬂdﬁ@r Mhd@roxy-2-

met hanol, ethanol, dieth tetrahydrofuran

di #B1 ipr rdGoreyi db; ¥ﬁr%ﬁysBFﬁéleﬁF§hn@% sol vent
Wi, @ Bod gatmtlladlvcﬁar setyhaftesly-tie bareastt Dizole, etc.].

efera ILn_ones havi stron Iar|t| . 30 n
P S1 e LR, G 1 TLvS0) Gat Bhmp it T o) Reqodted
nfxbmr@hwmthomﬁnﬂlnqwmm the komﬁowﬁjﬂhﬂl@om§ohn4uddlll to
|£ glso be used as a solvent. The reaction is
prefera 'y conducted in the presence of a base, for
exanpl eSuahabher gadite tsels etlbeichompguad IR i and ajts

hydrexide, salkald+Rd abagarhonatrer@lkald fBLabnes as
hydr ogencar bonat e, an organic base such as

t??ﬁWE}PgﬁﬁﬁbfQﬁuF#%ecP?R@unﬁhé reaction tenperature

i's not trétkeabtriand ithaiswZdl P} dakr2Qd/ ourediat idn is
usuallétcarrled ut at anbj ent te er at

PR RY tPReadio HERt T o3l Chng SpPeta rilaehoh 189«
pmnetkrablly eartrdredl puétin]t heeriesencedbbxahkal aomtalitrile,

g%?ggPFk§n?ap§%¥§;g%éo?h??rlegta%%Il“nt% gﬁlo?&&&

cyanat e | OC anat e,
pbeasshymrofivg@ana ey &t ecplaasd tN‘ré\HdlkT@ietlAYi Sﬁrm@m)lde,

NBY P8 i 8Re derdMeth K OM 8rh8avicNG ARRUP: Yrhi&Rddbb syt
be” converted to other anion By a conventional ngethod.
@dp@a@@ég @i@qgt the reaction. These conventional

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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The conpound [I] or a salt thereof can be prepared by

subj ecting the conpound [VIII] or a salt thereof to
elimnation reaction of the carboxy protecting group,,

El i mination reaction is carried out in simlar 15 1 Mar 2007
manner to the reaction in the aforenenti oned Process
2hydabeybRerafare 1hei iragents tzeeb;ely@@r and reacti on
condi_ti ent acti.o er at

CSH L8PPSR e P b SE P Y BB A B Bibb8CY 185 kLt

The ( penhdwanénﬂem&smlﬁahylbhgne@Fahﬂbimrlnfepared

%eﬁggf?ggfgithe qu?f?ﬁ b%ﬁ%ﬂ@ié}s¥g eﬁgegggpaE%d by

rmi nation reactlon (0] I ox Ctln
Suhteamle@qtetdmd%fNtIﬁT@l@ethwﬁétqrmanrﬂe%@;thhh2shlonyl

'Bﬁhﬁqg%é““ﬁﬂagqéﬂﬁu focﬁQBEo%%ﬂ%?hc&H§b§®formate,

reduction and t onS|s
h?ﬁPéPFQF@%:9%%%#%9%&@?rc§FFledQQﬂ the thékepr esence

of a bagReOkeakta®nd nidie! ATk Hgbbevhs raeiod. out301n the
Sui t abl e bazg i nclJ udes an inorgpn c .base and

OPESAFCBadd Al GRAFKAE DRI ] £35C S0aPuRF 2P
patlasdiiumetatic. §icanbahkaki, nemwialidwerl alkyéagine, pyridine,

T I S G N L B
tahdeﬁhﬁz%ﬂhﬁ} trlethylan1ne etc.], picoline, 1,5-

d'azab'@ME'QEﬁc%ﬂyﬂ“¥bﬁ%é¥E%uﬁe4ls not critical, and the
di azabi cycl o[ 2. 2. 2] oct ane,

1rgagitdPRniis YD1l kY oFaRdded PEnd 3R CRELANIG tograrming.
2 Mok s20®7 Suitable acid includes an organlc aci d

.g., t] id
tri ohi of BacEPTEodid T} o for osebtl S Sdm ! &He 1P and
aprepenrganiby anildi ¢eting hdr comlperired atla] or a salt
h , :
PAF SR, R ha P R A Y ROtz cring
agirguvuch as trihal oacetic aC|d [e.qg.,

trichl op9agRehix¢ i8¢ headtidhupioagetlic@Uyh #iCadcébPlance
the like is preferably 10 carried out in_the presence

oWlEﬁtﬁoﬁQHﬁﬁﬂﬁ¥&P%be%F thod such as hydrolysis and the
like.

The hydrolysis 1s 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.qg.,
formic acid, acetic acid, propionic acid,
trichloroacetic acid, trifluorocacetic acid, etc.], and
‘an inorganic acid [e.g., hydrochloric acid, hydrobromic

acid, sulfuric acid, hydrogen chloride, hydrogen bromide,
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[e.g., anisole, phenol, etc.]. The reaction is usually
carried out in a solvent such as water, alcoho

[e.g., nethanol, ethanol, etc.], nmethylene chloride, mar2007
tetrahydrofuran, a mxture thereof 15 or any other

sol vent whi ch does not adversely influence the

regasetiqon. A quuid base or acid can be al so used as a

sol vent_. The_ reactiqn tenperature.is_not crl cal and

t he ré%%?|3ﬁ1W§nﬁ5ﬁﬂq %EQIgawéﬁtaﬁﬁgEF % ollng to
mﬁrﬂha@oad@i#ﬁ|@cf®r[eegucttmncﬂ%uhﬂaaakumsacadnled

0 0 ma r; a

bt BrSANE T Gt eC EEEu o T RLERE ) Sobrrse ety
reageaed lo@tbeIUsTéde i Prepentealo fr stictant BRRP ANY agents
?gb?natbgquiéarggégoie Qtc. qln zinc, 25 iron,

nmetallic¢ conmpound [e. Q., chron1un1 chlorlde
chr oni uFRacEearéiost g %ﬁ&?%%yoFaﬁﬁF@da&W$(ﬂn solvent
| BaEBaRisC watied: ) [%l_g?clahéﬂ)r MeCgaGi thetded L, agthanol, etc.1,
propjonic acid, tr uor ti,c
p@?ghﬁiﬁ§§m Q?é%ci , ﬁ? V&ﬁﬁ%ﬁﬁ%?euﬁcplXture thereof
hydrahyomuhanﬂshlmmnt]whsahsmdaﬂﬂnptxH@Wq5$slyo1b¢luence
u%ﬁ% ryt' @ 1 G%gfﬁi o) grgrcg%\iﬁntdaqp% Oz?f§o used as

as p |nun1 cat f , platinumpl at

SPORAQYVEIn&t.i num platlnun1black coIIO|daI plat|num
pl ati nufh@xi-dgct iRt diiB ¥4 £€re€h 6. hotP)IdAdi el and the
catal ysts [e.qQ., ongy 35 pal | adi um galladlun1bla ck,
pAPR&dH M o“aﬁ désu?ygjrlfaaﬁ%leén Wy BHESEoFPEiLdRY to warming.
pakbadisgmz @) adi um on bari um sulfate pal | adi um on

b b t kel t

Feduced AP cRBTEoHIE a1 heSE raneg L 6 har qit b os
npekphreet by ,reobyaltgcahel yc@tns:o[lmcg [VIkdoced eeBal tthereof
R%'i‘%)ﬁ %&%alctdm é&né’{ﬁ nggtal usts [ greofeduced

, copper catalysts

reducedSUEﬁpbéﬁ SRdﬁéf) oplper comppiaetsc dppelr /, EYEI and

angthe ldde po JdeeF2dUCELORNES didialdy §§éﬁlpﬁﬁf€ilétd for
in a conventjonal solvent which does not adversely

i BRrucRE®ounsE kehetion such as water, methanol,

et hanol Thpr ppagent MNedt€h sty f merrwmdetem Su i khuse
theéeof Addi.ti onal | in case.,t

th
BB SRS A0"ALF B PEORPNTugy 4L ERBm BEF O

r edliotriodorar e ddguoditrhéy 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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can al so be used as a solvent. Further, a suitable

solvent to be used in catalytic reduction nay be the
above-nmentioned solvent, and other conventional 21 Mar 2007
sol vent such as diethyl ether, 15 di oxane,

tetrahydrofuran, etc., or a mxture thereof. The

re@gtt06nt @RperAidlrey ofathi 8dr eduClatoranmtsi ewt temperature,

critical _and the re ion is, usually.carried qut_un
C%%%?ﬁg 6™ Ay B W@ RBaird ﬁfotégﬁegres%é% ??Fgg{on is
apreﬁepabﬂgcwanxléﬂ)@MbupnlnhEBQﬁmﬁdmc@l¢ﬁ1@ékedlbmetal

 EORMENYLONA!, TRIAth, PUERARS R 1<§’a9asss§%cA]

€ '‘preparation o startin oun

aaékéﬂepl aefred ithidereanrata t[ﬁeg frolS sk Y. t@sopvéééﬁ
Ao btdsERanc oMU hladd] 8tcajsalind heteof 1 gan be
prepared by regﬁtlng t he conpound [X] or a salt
t her eof AnipnhZthenzynpounde derisred Sapm ahéegpfing group Y,
Thhe fLeagkiyobeLabibiecbsdi €d otthdm shidmib@ra3fonventional
man ﬁrdto the reaction in the aforenmenti oned Process

F % and therefore the reagents to be used and
reactees 3edndil)tions (e. g , Solvent, reaction

Lenper apyL e yﬁbgu ¢ @ e f %i?dth%rte%‘}secﬁllﬁ prepared

Pr ocess rocess A— he conpoun
abgabubiigertdafg cdre b@OmB@’éEér e I Is ubj e%t%btt ﬁéereof to

cOMPRYAd th¥ lrHc@i SRl b ther %%frbtd%qﬁ'ﬂf%ﬂé&tﬂﬁg roup.
reaction_of  the am no protecting rqQups in

Ria ancELIBLBATHARy SR ChAR bt CFBLE IR SH DD e IphbaT

Fﬁanngﬂl%or@hﬁIﬁﬁhéimohelﬁathbeﬁﬁﬁﬂeméhfusnﬁdlamocess 2,
er to t ction in %he af renqu oneg ng%%

2an aﬁ&efﬁ Qﬁ § he°?859 ﬁt§° uSsedaand Feaction

5conddittiionss &qun, solvent, m@mﬂﬁxnnttﬁm@eaaunee, etc.)

e ) W C e t 2. P
RO BT T O or 2 SaPt ChSSaiocin be pr opar o

b&EﬁE&QELﬂg the conpound [XII1] or its reactive 10
derivatiNg a8bmpRerdM MAUPrOHPa Sh12 FAldrdderant méth

prepared by subjecting the compound [Ic] or a salt

thereof to elimination reaction of the hydroxy
protecting group.

Suitable method of this elimination reaction
includes conventional one such as hydrolysis, reduction
and the like.

(1) For hydrolysis:

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]non-5-ene, 1,4-
diazabicyclo[2.2.2]octane, 1,8-diazabicyclo[5.4.0]undec-
7-ene, and the like.
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the conpound [XIV] or its reactive derivative at the
carboxy group, or a salt thereof. This reaction can _be
carried out in a sinilar manner to the reaction in21Mar2007
the aforenenti oned Process 1, 15 and therefore the
reagents to be used and reaction conditions (e.g

sol ventSuieaﬁuboactl@mefﬂw@s ghCorgagak ke-y®fpsred,
tggt hose of Process, conpouynds, obt(ﬁj@ed by the
a

R pRutberaarid adle o BB ARG SR Ted by &
convehibepalcatEidak sdichtr2@las rpaloedriicat ¢ bd, etc.], and

recrystallizatio c t ogr :
repré&oﬁl gt:'“lcor?&adnd% hgnl' E%@%c‘?ﬁ qﬁhé/baech%f egydﬁotbromlc
theidonmpuddaidiq aeid ot hedrogsmpatindsr hag , | hvdodgesngromide,
ogtgoge stereoi soner(s) such as optical isoner(s) and
geonetrical isoner(s) due to 25 asymetric carbon

at on( s) TandedéBBre e (39 inanbedlp 8F1ds FIFh sdfrer s
andi Abxbecex itheyend p&egi ncltbtd%dllwﬂdh@etwea&iape of

this_invent Th
DhiT FAEEIORCANA  SEERpt ShPe o BPte Terbfe| he| BagTerably

sohraﬁesl bextg in M@npkesaneecoﬁpwmsor( etgapphydr abents
ect co un and pharmaceutically
%t AR RS AT e e and exhi bi t high
ant i m cPlobi akagttion tis usidblyi ﬂgrrh@dgmw Hipfa gsolvent

Wsﬁ'sh 4ar belde,Of pathogenie gl.craRrIpMSIE s8ghHdiNgete. 1,
m 35 posi tive and Gram negative m croorgani sns and

am@tbgéﬁme chisl ok G i CF%Brahyslg"@ﬁﬂJsra%v@ufﬁlisFaé@ fgereot
Sbﬁmbhbeo%wéﬂtébIﬁeﬁﬁewﬂEbﬁcﬂodgﬂﬂﬂﬂﬂﬁh@éiselbe1h@$hence

CBhEeRPAATIAN- of 3 HBPrbaRhTS, PhasCampotity 17 Theg used as

i avepilvemtare shown in the followng. Test nethod In

vitro aghlbactetial, ackiylly.nes et guE nat bca® LA8 the
TR TG hEE nod

wo-fol d aar- pl-ate as descri
beb@wtl@me Jlsoopffmlby aﬁrm;@lqu;m wrdlenr éOQfll@@CHZO warming.

t@ﬂ) Fhai R ddkdi YRl i case-soy broth (106 viable cells
was streaked on heart infusion agar (H -agar)

per m
cont ai NRAGuUEs igraded Sonektr avFoAB &f SoaprdsehensfyBanner,
t egb1G6aRQURGhemical reduction and catalytic reduction.

Suitable reducing reagents to be used in chemical
reduction are a combination of a metal [e.g., tin, zinc,
iron, etc.] 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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and the mnimal inhibitory concentration (MC was
expressed in g/m after incubation at 37C for 20
hours. Test conmpound Conpound (a): 21 Mar 2007
7(3-[(2)-2-(5-am no-1, 2, 4-t hi adi azol -3-yl)- 15

2- (I -carboxy-1-nethyl et hoxyi m no) acet am do] - 3-[ 7- ( 3-

aft BRRLQPicanam dojoRa Bt dehydngshs( 1+ ign dazefiic2d cobalt,
%ﬁ%ggﬁ %'o}%gﬂtr‘ieté‘%’c J7; CeRBEM A SAN Y AL & (BXamRle o) iron,
7R8ngyZ)irdn(,5-ant nb; 1¢@prerhicadiadzedt8- f¢)g. , reduced
2565083 PRy TESOYL£L NOXYhILN QAR AT Aok 7 bFAEHO 11 ke
4- ( 3- anThepkepuertrdirirdd)s 2 gia hiy - Fagydefoldw] ek hyl - 3-

Cephe a4 CATN0XYd B &n £ E¥RIBhE gl SAPOUEy £E5e1y influence
71(:3- [(Z)-2-(5-am no-1, 2, 4-t hi adi azol - 3-yl) -

2LPe- E8PEGART -SEhyR Bt HBk§iEm AG G A defrarpd-armpancl,
- N4NCanieadsat fd Jridih D@e 2o FE Bl dtunye aZiod tedbaet hyl - 3

25 CePhemnAzeanaany 6 Aol d Y oRe Ryl S LRAIPL Sea
78eflf€) 12 = amnde- in 2chemhicadi azglu@eid) -are liquid, they
2564 GA'R0PE Lrdd hyl et hgxy o) acet ani do] - 3- {3-ani no

4-[ 3- ( 2Fantheat hy )Sl]?riéic‘cml}é 25 eV APL- [LopaenAbi §@} Het hy |

- cétsqgo&q@ 4L POXYh T Ra@Chd RV Qo suhéateohBvam & ent,
7) 30 nmpound - (e):, _

7R8[ pZRex. Nl a2l 5PV Edita R c8-3% ) diethyl ether,
2d%$x@@reb8>t3eﬂr2mdn%bieﬁliaanyi it ra;ol ),aced aaﬂirfiibictﬁr(a&tWéiMf.

- 4-guapj di no-2-methyl -1 -pyrazolio yl - 3- cephent 4-

car boxyTPE AGPE TP CUIP ST FATS Db aiie 2a9 0 ioh tis not
Cettiaiicdilnarl3b 128 2dedbtid0071s TestalksutésrIebl eut under

T trai ound MC (g/m) (a) 2

Pgéhégkgﬁé@ ( .nlf&ggr ugi nosa (c) 2 FP 1380 (d) 2 (e%}i

1 Cef tWRpHI Be 138PFotethH@hpsiine, abhinpitlngt iR te¢ielng

0Bi-86h IrC PR Hd le BN RRaEHBEGUE CRIHVeRELERLBDhEthod
salts thereof of the present invention are used in

tﬁEcPoPﬁl @fy_dré’]cm%nt i onal pharmaceutical preparation
whi ch cppbakeBSes A and B for the preparation of the

starting compounds are explained in detail in the
following.

Process A- (1)

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-(11i)

The compound [II] or a salt thereof can be
bprepared 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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said conmpound as an active ingredient, in adm xture

with pharmaceutically acceptable carriers such as an
organic 10 or inorganic solid or liquid excipient 21 Mar 2007
which is suitable for oral, parenteral or external
adm ni stration. The pharnmaceutical preparations nay

bgl2in a solid formsuch as tablet, granule, powder,
capsule,. or in a_liquid fqQqrm such as solutian, . D1
suspenstdhS E§RGHICMAN dif Fhbhs eou%5 End the" et

| m&enekf toeeated, rddrer comaynbehienealfivdeghant t tmedbBrecess 2,
prepar.at i uxi,l i ances, {lizen ats,
BER KD eESTRe D R Sha e Bk ER b I R e 2E e
asontlattioss, (t9ic seldentar rgrictiadi demperrtErgei ¢tc-)
20, ARgReSLHDSIRAra) e n b 8L 8rabbd,caiicrose, corn

starch, talc, gelatin, agar, pectin, peanut oil,

oPrQeessl B cacao butter, ethylene glycol, and the

:ci ke. V%ﬁéelcbmpgd@lsiagarp]f dﬁﬁacgﬁm@wﬁde[r_le]qﬂ’f&yaﬂ?lﬁe{h

rom an so depend upon the age,. c ons of the .
p}aF?BﬁF,e% DY F98 Tt gﬁéeagg‘a@ Miﬁﬂld%ﬂ the tS reactive
caepouadifvle] ato ties appinedgreu., lor germxkht Bheurbg with
between_1 n 0 0 r

oEhEERpb ol U A D0 TUsOR SRV PR 2 £2Y TR Mie
abauboBy wroukno ¢vy, 2 2581y the3e®@fyy, 1000 ny or 2000

ny of the; objeck e UNWSHE L3018l Whe BeSeNimilar
invention may be used in treating _diseases infected

bpapaERoFeNitd i L BEHaRi ks Fhehe FUIgRRp hyoned Erocess 1,
Féﬁaaﬁﬁ@ﬁﬁﬁbﬁﬁ“k%@?f?é@én@%?ﬂﬂ‘bﬁWu§KH2én&hfe3@@10n

or tn Jur pose o | stratin the present | nvention

| RomRGFIOAR a0 O pr PRl APPon ToRs @ Dbl CENGRFGF ot Lec.)
(Z2pn2bebrafienardd 2td-thoadi afolPrdsess 1.

3-yI) [ (fg ?Eghgﬂyﬁwézﬁﬂf§H€§&?§§é%thabove processes can

oxoet hoxy Imn t hano C ac a. m xture o
t ber alvpdiedfast @nd gound Figddby, K diarsient f orahnngshego such

L) p@ﬁﬂ@%*%&ﬁﬁé@lUfé@?y@&aﬁqwﬂﬁﬁion, column
brs(trinmethylsilyl)amde (8.33 .g) in tetrahydrofuran

(LT OMAHO T AR t hESRT RELPA TRAS Ot r37y Flop” 15ke-

n}ngt eSItTQSt lwl bregapdﬁ@g@ ﬂMtl(JtneV\@;am@ﬂﬂmﬂ a[ 5pl yhidobther
0 i-tert-butyl, j carbonate (3.3 in ,

L BPRRRVACS Hath (B0LHRF QRGeP™ MOETGuiT RGO LERESEHS) Such
Maxt ope iwasl Sitdomed(shdendi 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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cooling for 3 hours. To the reaction m xture was added

15 ethyl acetate, and the m xture was washed with 10%
aqueous potassi um hydrogen sul fate sol ution, and thznMar 2007
washed with a phosphate buffer (pH 6.86). The organic

| ayer was separated, dried over anhydrous nagnesi um
subhatatriidianedansd copeesthakead ven maspoundhef2@his

SRiANeae Ll taLedy W L dibsarrany. ether and
(Zs2- fethdcert - but oxycar bonyl ) am no] -
1,2, 4- tfhag&§§8|' lﬂiéé%ff%i QUEQ%XT%*%&Q'H%{@fmgned by

oxoet hoxy) i m no] e%hano aci d

3ibe, GW02§8>]164 aqamphatiséelg 1m53ﬂezthq@0@sgdezsréﬂﬂed
-BelBWNVR(DMSO d6) 8 1.37 (9H, s) 1.45 (6H, s) , 1.50

(9H, s), 1H, ESI - MS: —42

Pr epar a P%n%?"@%u/& ﬂit’ﬂ? eo%?er El I’f}%r%n??jcéh test

(8te48nnin and;pphospbesyly bhb&mlmaQRTﬂﬁﬂbIé)c®B$s per ml)

stirre ropm eaturefor n S t D

bl e R R TR T Bea i Svh 1 Tard®) | BBntaining

(gradeflsdotammttrations of representative test compound,

byt gx r | t hi } e
T2 e Py T ol S haiord Ser

(8xpgpsateUgn am:l/mheafm iigreubxtive wds 39t°Cr feg &0 hours.

ream: RmpRaidre for 1 hour. Meanwhile, a mxture of

benznydryl 70-am no-3-chl or onet hyl - 3-cephem+ 4 31 21

MaPPRUTd clboxifat €2 hydr denPBrings Y& o ~Bpdafiazol-3-yl) -

( Izpl(tretclm)ﬂmd;&w-lJ)aﬁ@tnméehb&ylﬂug])o)|arbé*eamaﬁyqir—6f—qr7an(3—

(1 was war.ne ears t

anutm%ro\%orf% %oo?gg ? %@ and #ddiergg?algﬁl -

abt byategd ldc )dl rse;)tlumoa obpaicned alroveoxTheteedExiegip le 3)
'x S,.Stir d a-t re 10C.£9; for, _

g él\r%% ﬁobéur eir F]?%) azmiggg#ng%cl)éf et é/ %\8691901 3-yd)

\Nat—éﬂ Cﬁl@oa@u%metlayé?thWt%e @rﬁadpﬂme - [3-amino-

oagaBL@mﬂ@é@%omnm,sasqi—wtnfétb{ylnel ~#¥+&do0¥8Nmethyl-3~

anhé?lr ous r@g’ﬁ%il um szul fate and filtered. The

f PP AtFatBFR o and purified by

CQbHu%uer"r(Qmat owaphx) op- SLSI—Iaﬁﬂrgse—ll e uivgiwdtibzol-3-y1) -
X? e/etoI {ﬁyiét%%x&Qth&% qgQ%QMQ&XH— 3—-[3—-amino-

7

amlnoacetyl)amlno 2-methyl-l-pyrazolio]methyl-3-

cephem—4—carboxyllc acid hydrogen sulfate (Example 6)
Compound (d): 7B-[(Z)-2-(5-amino-1,2,4-thiadiazol-3-yl)-
2— (1l-carboxy—-l-methylethoxyimino)acetamido]-3-{3~amino-
4—[3—-(2-aminoethyl)ureido]-2-methyl-1-pyrazolio}methyl-
3-cephem—-4-carboxylic acid hydrogen sulfate (Example 7)
Compound (e): 7P—-[(Z2)-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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but oxycar bonyl am no- 1, 2, 4-t hi adi azol -3-yl )-2-(1-tert

15 but oxycar bonyl - 1- net hyl et hoxyi m no) acet am do] - 3-

chl or oret hyl - 3- cephem 4- car boxyl ate (4.79 ). lR(KBEXNmr2007
2981.4, 1793.5, 1720.2, 1524.8, 1371.1, 1247.7,

1151.3 cm -1 1H—NNR(DNBC>d6) 6 1.39 (6H s) , 1.48
(BHstS)keslil® (6H, 20 s), 3.58 (1H, d, J=18. 3Hz)

3.76 (1H, d, J=18.3Hz), 4. 4% biZH s), 5.29 (1H, d,

J=5.0Hz), 6.01 (1H dd,  J1=8 510kz ), 6.97 (1H s)
7.2-7.6 CeeH, smrain 65 (1H, Tdest resnpeprd 12, MICH(ugyml)
ESI|- M5: nm z=849( M+Na) 25 Preparatapn 3 To a solutian

of |5-am no-I|-methyl pyrazdle (5 g) (b ethanol (50 nh)

was addeﬁsﬁgdgmﬂn%ﬁtrlte (6.92 n1é) and —then 20% 5

hydr ochl cr¢ruatidse5 dr ops) VTS dP Fd at—4C;— T
regcti on nEet 38 0nas r ef | pxetd—for 2—Hhours—afd——coo
30 |to roomtenperature. Teo-the roL Fon—m-xd-ure—wa
added diisopropyl ether (ROQﬁgﬁa% SLPBe milxt ure Wwa8

stirred for 0.5 hour The resul ting preC|p|tate was

| | ect
Samnorir Serapsfi ¢ adio SLEA BN AR (A pLue

' Hommezmscwdla)arai @qu@ameuéﬁ)lcalslzoﬁqmtebé)% sad. 3
(1HeredF %'%Cltﬂ\@o?ﬁééeﬁ%7ﬁ%tl%rﬁ%f@t1h9@d41§2t%la form of

Mar 2007 To a solution of am no-| -

nPt FESYSP AR (B @ymﬁﬁewéfral( H?ﬂ%r%¥%naHBé&h contains
cea&antcroat;ﬁﬂnwlésjraﬁ aeltdv(eo i4Frad)ermbd pal basiiwouare with

d h
cPhaome mub it Y Thols bt rRIg e AR Pl ke 0F: apucgaanic
mas ifnjolrtgemeids %mh}dherfﬂhqwawbe@nnmwa@bruhedhlns suitable
V% EoorE‘i tsd"ﬁ - d.esL gy }A’Qse%%%a{fgﬁfrﬁpﬂsgk%‘t’_'i%'m The

ting precipitate was ecte
fprnﬁrcawtaicmttldzalguw@emasaap@mswqy Rg hi® pyr é?éllé form such

SHEf%%HQé%”(bﬁéﬁﬁleloﬁﬁ%dg%'gkmpgﬁf@ﬁ«g%ﬁﬁhdé)lgquld form

4 H VB
g§gﬁ§§%ﬁ(§2%?tlonr uspen31o%§|syrunge%&§glon lemonade

and the like.
If needed, there may be included in the above

preparations auxiliary substances, stabilizing agents,
wetting agents and other commonly used additives such as
lactose, citric acid, tartaric acid, stearic acid,
magnesium stearate, terra alba, sucrose, corn starch,
talc, gelatin, agar, pectin, peanut oil, olive cil,
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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To a suspension of 1,1'-carbonyldiimdazole (9.73 15

g) in dehydrated chloroform (72 m) was added

tert-butyl N-(2-am noethyl)carbamate (9.61 g) under21 Mar 2007
ice-cooling, and the m xture was stirred at room
tenperature for 1 hour. To the reaction m xture were

added Nee ephybdsesopfr agylamimet {1dg. 2Regprasént invention in
45l agdnes{ 20 et hyl pyrazole sulfuric acid salt

(10.51 g) and the mxture was stirred at 50C for 15
hEfePar@ielomshl uble naterial s were removed by

fl I {rat meN.a By e dih | balg) -ver@ adgad, chl 91 oL @EMy g3 2701
) rs1121 nd 5% agueous SOdI um hydrogen car bonat'e
Il}’tJ1 (2? B M YU EPRY ~drdait e &y 5 was separ at ed,
aﬁidduhdxymmTSnb?¢Ehwmmidﬂadiwte@ @othn a mﬂﬁ%%re of
S t 0r 0 met : or gani c
eyt taR 6 e Sryarcos Hhagiredidn (20
sU\Ih‘)at@S fadlql@ded anducdoeentt aetcsrmluhrrn vacuo. The

r @i 1%%%%H%§E?gm\ﬁ”d%h (? l‘%i ?)tceliilt %e%@%h%rdrodfuran

in vacuo to
bBtldxy CErhoHE )ik RBFet Mls) Lﬁt@ame)d 1feet hp| pymatslse To the

dyy H, =
(Z%é&tg)gosrﬁsmzﬁcﬁ@fé a%""a@%@%@%ﬂ@%&ﬂ ég‘ g tes_) butyl

4défa(réﬂ9nao’fre) (?ézg 1R Ene)tra@ﬁi%O%W?ﬂH(ZBrjﬂl)G Ugsﬂer
(ide =)o lArd, (dit br& ianpire Wvalo & 5pkuli QRdRfr ice-

b 7 Z)-2-(5:1
DGPSLIAT 5 Ak BTS2, B0t P BAFEZGIEIOR, Iy 8t Upp. added
3gt@yMWQca§Hﬁe, and the mixture was washed with 10%

chI or omst WASél&Et ﬁ%g%gr%)é%;( l@%s%ﬁﬂg?hfln RA¢ then
dRStR fortham o@hfeapbaﬁrﬁ*) exdderH sodB Gim | oBhdeorganic

(189 erBas afubd ReL8HXT UL WAV T8tk @Fofi Q0L gne s 1um
V\ggaga%ture for 5 30 mnutes. To the_ reaction mxture

Sd & 1Lt RT oAnGf CONERMIFUSS-1D-VREEPE- The
bmbelﬁm&rMEEMﬁf&ﬁ@ﬁ&ﬁéhyhh&meHiﬁsdpfﬁﬁﬁy|Bihé%ob%d dried
(gﬁ6va%%%lﬂ%r§f$gl?fih% égrg%?;ﬁ%nﬁgyo%%&?ﬁ80fé¥}amlno]—

m Xture was stiTred
r s dl, gt ieakictd @h- 3 X1 Uil é 2wiee: taddetb et hy | 1ademattdyl1-2-

(égoe%hbx§GQﬂ%H et2Ongh ) acﬁh@ @ﬂQﬁPaislayer was

ar at ed e organic hed with 10%
Eé5§§)s§d19dm6 t r?%hoﬁoaéétlét é sk on, ahli5BrRRe1000.9
demeﬂd over

'H-NMR (DMSO-dg) & 1.37 (9H, s), 1.45 (6H, s), 1.50 (9H,
s), 12.7 (1lH, 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-oxocethoxy) 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 7B-amino-3-chloromethyl-3-cephem—4-
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anhydrous sodiumsulfate and filtered. The filtrate

was 15 concentrated to about 5 ml in vacuo. The
concentrate was poured into diisopropyl ether (75 21Mar2007
m), and the resulting precipitate was coll ected by
filtration and dried in vacuo. To a solution of the

I eattbbixyd a3ad ity dBochebhybengcky)ordte 1.8 nl) were

d I 0,6.m)_ 20 trifl
(13RSl e frhg™ il e 0 vils 88 FredeBi agprar
t éipemdunea s oradmédute made powrlexhi ntoldiisopr ofyk
th Th It L at
CPLesie B e PER e B B T R s e
cRglé vprtsduac{Bgoo hgFionhicdiralaed v ef | elhpyreaction
pﬁx?&%ﬁ%’ Ve sQ&PFé&Oé‘EaQC%e'r%ﬁ%&&uf@@ﬁawgbé‘p% 0°C for

(HPL utilyzing col umm e eluate containing a

désPrEd prehRAUGRE LBhCeht FAtdR 1D Abotithy30afetate and

vaatter . TheheoreRdwnd ela\@éradjaastse@atx@taakwman@l—ltﬁe organic

m%th concentrat.ed.h dgﬁc loric a d drous
PETEt SGapiet oh CrySHp- ?%%B. gRPy

CmegmemluMIquﬁaweoaydeﬁuﬂMQ;aMtinﬁ%%ﬁnﬁmxmse was
ﬁFBB%%%”c‘}‘ateTci‘gln e&geﬁs Wy ‘b‘?ﬂﬁeﬁ fusd Lo1apgut 30

i'n vacuo an Il1rzed“to
7(:3rp(r@)togr(®fasmm alilq:at wedduea]zbmng with hexane/ethyl

3a¥kkadd 1(3caz”)b0e<a/ 1 Bt EBé %thw%y gsnﬁe,@; agi el +3-{3
_1'3: - -

B M AARRAT a@“igzﬁ;ay? %m—%z {3 pp-dddprt-

aputphkeits 13 il — 1-Hn ARG D2Oh oS ylinbizh & ¥k e 82midd. 153 -

(34, s : 2H 4 21 _MNar 2007 = 3.22

(Pt ogorie il Gyt s tbahan-F1apS ] (4770 8L O,

tIRJKBr'/)HzZ)%B#F;L 1383 .8), 14295 A, 1H,52%.8)= 1576H2L),, 1247.7,
%@1(% £ J=15.6Hz), 5.25 (1H, d, J=4.6Hz), 5.84

(i NEY 6Hz), 7.89 (1H, s) 5 Preparation 6 To a

s DEtNMBADYE O5dahi 014303-(62 [ (2ertl.48 (3H, s), 1.50 (6H,

bgt}OX)fscayerOM)aam nekeghykiyreixlo)s 1¢mt hyl pyrazoleiz) , 4.44

ng) and trlethylan1ne %34 n%% thylene

cﬁ?@wlﬁ (10 2% §18asadded -Of%dhe 1%%tﬁ i cAfer Vg - 6

(669Hm),, &r?thBHlOSm,XUUQGI?AHS GtOH y ed) at 9ré6mM(1H, d,

t er re 1 our The reaction m xture was

mggﬁegééﬂdcé% e?%ﬁ 10% aqueous citric acid

sBatMST, mﬁz#&ﬂ%ﬂm+§a0urated aqueous sodi um hydr ogen

cgggggyg%fgﬂLgion. The organic

To a solution of 5-amino-l-methylpyrazole (5 g) in

ethanol (50 ml) was added iscamyl 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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| ayer was dried over anhydrous nagnesium sul fate, 15
filtered and concentrated in vacuo. The residue was
triturated with ethyl acetate to give 4-(3-{2-[(tertx Mar2007
but oxycar bonyl ) am no] et hyl }ur ei do) - | - met hyl - 5-

tri phenyl net hyl am nopyrazol e (640 ng) as a solid.

1H‘ NIVR( DS Gé)lu&lbrﬁ%ﬁ 95H—arﬁino 2 -1 th3tl-4)
94-2.96 20 5.68 (

bPéfr"éO@é’r(aﬁﬁ’ ébﬁ gg 78 Ff%erbr) 0 g'bsls YEEE ngd,ed
7c66cé31h:l,rast)ed UBEu7id5achH, (9).423 24L)/. 28d( BB ledium on

%E? %;u n °-@n§8£“5'89d9fg%ﬁﬁéﬂ%ﬂ&yﬁhere The mixture

1was4sttmrasmhmmsnwl)lt2 (The ereabiitiony oy - vas
WE&M%*&OXVAI{H ”@A@Cﬂ:’@ﬁkg% %a%hleq;anfs@fmgasiﬁe%%& To

- “carboxyl’ate % in toluene (6 m) were added
séhat Pf@ﬁl@fu%dtﬁ%n? A désPRT OBy é}lrp@h(els nghd the

FB@§Qh%h%gl§gééipi£&tg wéggcﬁﬁpéﬁgfd by filtration to
r,ca C or.l
PP e AT gL 20 F B APYES A, S LE R b A8 LRE L

The. 7eact)i.on mxture was added to a m xture of ethyl
aget at ter h r.gani e vvashed with

et A BEOr RS 8nd" Sen HariDa obel® madHeerdm
sBBfaMé.: W@?ﬂajgfi]él‘éfﬂl}n sulfate was 35 filtered off,
apgebggafﬂ idt afe was evaporated to 255 g under
reduced_pressure. The concentrate was poured jnto
d| . sopr BByR &uF@enELqn) ghel r bSUFRFRE N Hi1 3R e0has (273

7 |let g%r%%dxfaz%éda&maramdrdw(a@ tn0l Yi w&s beaabydrdrt-butyl
r
82)(5 > 2B NGH Y ’%aﬁb?WFEr&u d701%13.3} )u’%dfi tgpcooling,

bahdx;trhﬁr llrranyttu:te n@ahybeuhm)eydl rRnewet bemdeyalure for 1
B RRR DHBOTE) 8 S ok Pe s Gellea v 5
aﬁdhslﬁla'ﬁc(mpmlnemlé}ﬂiﬁ 3. 7@81@344,5-5;1161&1131@ 1-

r ri C sa 9 1
(%E‘th?%)pg a'szcgﬁe]ﬁléﬁ%fég é.é %le) l5c (1105 l5'1 g@l %n@ %he

bB} X L9153 WaH, s*alrrgésa?HéP Exémm 52 hmlrrso a @tﬁ u%lil%ﬁlUble
OhaberzhNdy Werd 3réndyed- b§- @NINGration. To the filtrate

ERST ORI T L) Sk e A GBP- oot 151 2 J0EBpRe ofkiem
chyhHaoygleat ecd18ddnarge &oliNthlodi n(e'll(ﬁylrflbr marfilte ¢2g4nnk) layer
was separated, and the aqgueous 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}ureido)-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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was added N-(trinmethylsilyl)acetam de (656 ng), and

the 15 m xture was stirred at roomtenperature for 30

m nutes. To the reaction mxture was added a sol uti Sy

of 4-(3-{2- [(tert-butoxycarbonyl)am no]j 21 Mar 2007
et hyl }urei do) - 1- net hyl -5- tri phenyl met hyl am nopyrazol e

(B4Qorg)karbaret yyl ﬁnéthymbﬂzlhlo&@{:l(nﬂaﬁldﬂl dcetdhedohelde
for,26

Tl 2 t
T S S B L S ALy L 90N SO RS Y860 RE) 23 p. 0 -
etk thyd tfatrengrbd e Xlaﬂdm\l/at @Fw( aniderﬂ)sofl'fhemaq@ehuise (100
'aggr . a%@rﬂ%rénaa@g +Qngan ¢« | aYsL wa taspeasitfte for

aqueous sodiumtri uor oacet ate sol utl
b?»pn@ln@rhe@d over U8 affgdEbas @éélt@rﬁesmaff‘at%d@ﬁ@ 2

fibtaredn Ur_e gidhinbesnqs - {QOIIC(GJH:E'@I ed to about 5 n

in vacuo. The concenptrate poured jnto diisopropyl
&HEPX@/@@%%M%@%H@] eF‘é‘é’&l}H’ﬁ’?gldpﬂ)ec]r PreLbglpRgsazole (216

cabh eded W—dirhéfl@flﬁﬁrﬁﬁd&d@' i@ 0 rmy)acuorhé'oWhole
sol ution of the resultl

e
CREGEEGE (2 i3 Tair 8 adach AAFed ETT S0 T ) i
trefsha(trl@axeiea:c‘amni mixﬁarnﬂ )ﬂerﬁwad@sdll ethygl acetate (50
ti i ro ratur 0
g? aglular |e?1% o(%feﬁggpr opg ﬁﬂ% ??CJ) 1%%&{ ‘ﬁ%E SeParated,
ré§d| ftlhﬁg onsrasti pi %%\Y@rv\H§Sc@IaISét€t<%dﬂb‘9hf PBr agiue® ugnpodium

deired 1 3% MEa0e t So Bhi¥eoR Gl PIoduchrf 835 o%)r
whi ch was purjfied biﬁgrepaﬁ%tlve HPLC_ uti | zi

cBPHRTOfTe SN eSROARERN & desTred- pr%%c’?g@\é§ate was

cebaerhrcat=attd oco akiooti 360 nll iim wacdito . ThEh€onsrokhatrate

was adjusted to Q 21 Mar 2(1 aboung% vvlth th
cBRABROFASS HYH? othf BPPE ORI d bhefSdr aphed Bis
Dira'sud(cri)ng-lﬁhzé)c(Mtsum whis @mémez;atedaaypﬁnéttu:@rt)lon and

elyut i.Rg a s nale. L
R B T B T B L g
| pephiviliersd glvlgride (1.8 ml) were added anisole (0.6 ml)

7é§d[&%hﬁ%d5%{?@@@1é gfﬁdfhPﬁQi%ﬁ9|' Thetres%ltln

car pox e OX aceta O -
Salln“ﬁdro "8 zs%nyﬁﬁ‘%geﬁ I)rLEPP& d%vﬁ Trr%’?’ﬁ’;}? or 4 % {“rs and
ppbazeld dtei hyi:&»pepbgm 4+t opg0 ah k) (54r1mg) raSuamng

?@ﬁe hou%_tiﬁ:f\2 V(% }Elé—'%“i\:/g(i?ég) f3331]1~2r2az ;gSH 8%2:1 abiRY in

vau@Hzt)o B £ 1¢frude @rbﬂugﬂz)(%@ Iw@) ¢2wWhich was
Rarz?ak?.%§7é1h€$5%§%lv q%uﬁef%ord?ﬁée6tgﬁu1%.15
chromatography (HPLC) utlllzlng 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 wvacuo 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}lmethyl-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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5.84 (1H, d, J=4.6Hz), 7.89 (1H, s) 15 Preparation 8

To a solution of 2,3-dihydro-IHimdazo[1l, 2-

b] pyrazole (120 g) in sulfuric acid (500 m) was zdxiad2007
potassiumnitrate (111 g) under ice-cooling. The

m xture was stirred at roomtenperature for 48 hours.
20=FheHzeact3 . nxi ur &, was-1addaer)t o 3ce9(21a,kg), JHE?.9HzZ) ,

L i | ted by fil i

G VIR o B Py B Sty of 184 S,
| FEtlaz6HE) 2- 15 .0VF arbile @132=9)5 .&di=) sobid5 (1H, d, J=4.6Hz),
1 (,DMBO.(16) .S, 4 4.09,62H, 4.17-4.20 (2H,
n?%lgR'}% (ﬁ'H?J%',ESQ%SB? ?1I§|,§ grl)}m F?'r)epar ation 9(A
shzppagpdd o 67-nitro-2, 3-di hydro-1 H
i m dazofd, 2- Bbaykazsl &« 9-&hhihH-a-Ni3xgd -SpO| et — of
sulfuric acid (34 n) and water (2000 mM) was_treate
3PUHPEN CRFRTA DRI bR bATER LB YK i gyl ubgieRy dpyrazole (597
%g;ogaﬁ tatirmﬂghwl 8iRé r(;af»m tn@gpe.][r?tnw‘@hfﬁ?éné daysride (10

r the t St _was | r i he rat Wwa
hEenbrapsitd Pttty ThetRyd BU'aedds, (P LRb] "o the
wniktoeehare sndrredi ed rpomacemuergfiwee for 19 hours.
i Do e di : RO : _ X
P Rt ey 95, Uidaeel beilaviacslonn 1o0s
1AANERUBVED W) R B1R 75819010, bhyine Lpd- gatorpsrd

M quéodd @Hdiéﬁ_ﬁgagé%@ﬁfc%@@%nd%éﬂ&ﬁfﬁf@@nlo TRedorganic
solution of 7-%no-2, - di hydr o- |

Y, H- .
i HPUSFOIES2- M IRT 20FE SBPVEIPY SadaPnReF up2svdtgieand
N'Eellh)éﬁ@idj SO Qj%ﬁ%éﬁﬂﬁat%dSénggaidhdmt h}é’ieﬁl’hﬁe@hdi@l)éi des
5 (7 S . ed N-[3-(tert-butoxycarbpnylani,ng),,
rEEanatet M Ry boa by R DR Ve -
sbutpegd catrbraggm t@anpee hebhy Llored dwurs-mdhbyledct i on
] Xt ' Lat s. sodi :
At b S AN by 2LUIY G AR a8 0 BBLIdL
1H- VYR ADYMEEOrdahhydit 088 mMAgnesilumBuldat8H,f isht,ere®4-2.96
amQH{Pﬁgqg@t.r@fﬂ.@ﬂ E@ﬁuo{nﬂh%.?d Y(Ii§§il_§ik‘§)\£\ﬁ%.96 (1H,
purifie col um, chro ogr.ap on si)jc e
PBE i g it n{ 1555 Tk haRoP Perliermim 15 G vaiis &), 7.13-
77 35(t(@®mt,- m), 7.24-7.28 (9H, m)

Preparation 7

To a solution of benzhydryl 7B-[(Z)-2-(5-amino-
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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but oxycar bonyl am no) propi onyl ] am no- 2, 3-di hydro-1 H 15

i m dazo[ 1, 2- b] pyrazole (2.2 g) as a solid.

1H NVR(CDC13) 8 1.44 (9H, s) , 2.52 (2H, t, J=6.C0Hz) 21 Mar 2007

3.36-3.47 (2H, m, 3.96 (2H, t, J=8.2Hz), 4.18 (2H, t,

J 8.2Hz), 5.16 (1H, br), 7.16 (1H, s), 7.90 (1H, br)
anple-3528mino-1,2,4-thiadiazol-3-yl) -2— (1-tert-

éé%%%éﬁgﬁéfwl—&% e e S R IR
m&meep?mnamcé@%ﬁ?@?m&sgygzﬁg (i59 dJazg))[ 1, i2_.t |
P B IR, LY TR D roary B, TEF, 1559 ama

ﬂSSY(HHZ (XBqt,eﬂt—ltﬂJtQﬁWbarboﬁﬁl dﬁiﬁnosl) 2,4-3%i 44Hazbs) ,

1H 9Hz), 5. (1H, dd, J=4.9, 8. 7Hz), 6.95
éﬂ S)i tert but oxycar bon | -1 - et hyl et hoxyl m n
atBt anP 8o} - 3-dmor -dribt hYPE3- E‘éph@mw crboxFhe e aﬁ& (18, d,

73=§37fk¢r t - but oxycar bonyl ami no) pr opi onyl ] am no- 2, 3-
di h%dri-ll—l-l m dazo[ 1, 2- b] pyrazole in the same manner
X3Bp anple 1 as an anorphous solid. ''H NVR(D20)
5 1 51 t3hh §¢lutlo&2o&S%eﬁﬁhydﬁy837ﬁ2H(ZD ~2—(5-amino-
o 7, -
sy B oA b P L R P e g honya s
8tﬁyli¢th¢mn(11$¢)a@ﬁtalrﬁ8d¢ﬂ-lz)3 ipdemgthylg3-cephem-4-

chgzl 1a4:e95(8(1jd",mc_§;i)’ §1'§ N éhﬁhdhhlé)bhyi&?nﬁé{khdg (2.4 ml)

)
Jwgsop-ﬁlyledchrdt@fﬂle@}YWéb&#éPP@ﬁaﬁ%ri%@t%’ , and the
[ﬂlﬁéuﬁglﬁ@s“ﬂﬁﬂﬂb@d|itpybaﬁoheﬁpéﬁﬁﬁﬂréMIoﬂOQG minutes.

| ] carbamate The t|t e co

| 1) et.

U6 aF RBd SFRSNAP 5 0 K- 2P by S90St SUPT BF & (3-(2-
aCKﬁesanuan&j&dﬁbdminamlno]ethyl}ureldo)— -methyl-5-
but I

B e o
1c1380(:@He djL0, ml)35 (The whob&mlm)nreswg@ (sthrqud at room

J‘Egm%g@)aftu%eSC:\‘Ecﬁg"iG SPoufts 90 £&Hh8) re@u&%lr(#"ieé@tlon
6 (1H, s) AP-MNE: 2=283

1@1p¢gﬁgryﬁqﬂ1gggq%r@ @&@ypcgtate (50 ml) and water (50
{R1)1- WBﬁQYEqﬁebb%lEﬁy%ﬂfwaslbbparated, and the organic

piagégl H%gqcar b%cim‘%ﬁl M’ }car bamat e T(iwieugl itle

n 't BAPSSIY15°

trifluorocacetate 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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[ 2-(5-am no-I -nethyl - 1H pyrazol - 4-yl car banoyl ) et hyl ] -
15 carbamate in the sane manner as in Preparation 6.
1H NVR(DMSO-d6) 8 1.39 (9H, s) , 2.08 (2H, t, J=7. 2MMar 2007
2,71 (3H, s), 3.04 (2H, q, J=7.1Hz), 5.57 (1H, s),
6.72 (1H, t, J=7.1Hz), 7.1-7.4 (16H, nm, 8.25 (1H, s)
Blaowt epB 20with concentrated hydrochloric acid and

A- ol
LR BRI, RS AP e ebd oo
_Corporatlon) elutlng with 30% agqueous propanol.

adm OPE ORL AN BidYEs | aB¥hazell alimethwadnsenha
m 4-carboxyl ate The title conpound was obt al ned from
bereplydt ypedoto give 7Pp-[(Z)-2~(5-amino-1,2,4~thiadiazol-

71—3571122 21Gﬁatrﬁbrdxﬁbbﬂt%’cmyb@ﬂhb&mlﬁﬁﬁh)%det&hﬂdbaZ-G {3-
?I%I}OZ (13TdAraBirss b ‘ﬁf/?lijollretzh)lﬂ StWaxyt ni no) -

zmeramﬂimb%aemw-cafmm@rﬁ—éepheb\o&yd@mmxw%ltreghnds an
%% 1Glgd- met hyl - 5-(trityl am no) - 1H pyr azol - 4-
y car efhyl'}carbamate in the sane manner as in
—mﬁ?@z@)l & TH-NWVR(320)sb,11533(68H s)s) , 23892( 2RH, t,

tJZHS]—@HQHZ) 3. 23 2@1}1 an&* 3J437(3Haz)ABCB aﬁlﬁm) as3. %4=17 9Hz) ,

K6 3 ABro . - 2his
AB 6 JE3Br ¥ %7(%44 d3 7%1 43§ '548595(1 d, ",
Jrd1 8HeHz) 8. 62 151H 118) &p Esnslvsﬁzm z-fﬁ724$ MeNa) d, J=4.6Hz),

Prepar on 13 Tg | uti op, of

© h z{‘kerf]‘ bt éx’%ggosbgnzl ?92-‘”1' s)

(Rrepduetdonet Byl sul fonyl )guanidine (22.3 g) in 39 21

Mar 20 [ t S z -
45 di a8 o TR oo adl s o For s o Bordiease [hd g
dcmbpymzetlﬁyl(érﬁon@)( s'sn syd Fugicaecigho xHe rﬁ%ktwé added

WoSta ki hhed it QoM 1 e1mey a&ﬂaerow%remmlﬂﬁe The
reactlon 5 m xt ure was oured into amxtu %gtggurs

deb¥ BeEalas \ﬁé:tje’srredﬂ‘?et aﬁ%%u%efﬂﬁﬁ”ra?}dé%e
aﬂdetbéaeggam tmidtAyes was sadbeadtw tiedring d]dg)Tﬁd The
over I nesi um su at n ler e
T BRI GRE ST P Bt h L B o8 o LSRR Pl g
vésieduiedvenie I @H@n?fnnt@-éndi—_tdlély@swﬂl}ﬂg _
F’Lﬁf&QEB?Eez"‘%gpﬁc}iéc?fé ed oy Lhl Lratd qpypng dried in

vacuo to
a]]ﬁ‘IWMUPl‘QSQ'SdsbI&(‘t e? 5=puboxyedrbanyl )guhni 4i A6 (2H, m),

et gyl pygazehe (LbH2(); 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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1H NVR(DMSO-d6) 8 1.37 (9H, s), 1.50 (9H, s) , 3.52
(3H, 15 s), 5.14 (2H, s), 7.11 (1H, s), 9.14 (1H, s),
11.5 (1H, S) ESI-Ms: nfz=353(MH) Preparation 14 21 Mar 2007
4-12',3" -Bis(tert-butoxycarbonyl)guani di no]-1 20
met hyI 5-(tritylam no)pyrazole The title conpound was
Fﬂ;f@%aEStﬁb&ml@- ami no- 4- |

ter ut oxyg 0 uani -l -
net hyl py? & oF@iFEltoﬁle sfari ?%H%fg 9 %]ﬂldérpoa—rlﬁ_i on 6.
Mwm&%)]@mﬂﬂlégwlﬁmr;claﬁﬁc{QEH;l‘s)(2 2285) and

(g B Pt fhe Jolhs B ) B AR hesae

Ekahpmé)5was added N-[3-(tert- butoxycarbonylamlno)—
Z§§o£§ghygo&%&@dehﬂiﬁléetQBaQBaéq|'3ﬁﬂé1ﬁi£€ur§0was

car boxyl - net hyl et hoxyi m no) acet am do] - 3- ( 3- am_no- 4-
g%BhFHPﬁoa? ﬁ@tor‘i‘yltefmib??%EBF?o)fﬁét ﬁylh@%ph%% reaction
cmia@wbatva sThe dHidd ew CORPesad reas o kil awds f § ot um

RUAFPSrhy cpsbanate SOLUEI AP adPRSOIES 159921G. faYEE vas
%rbedomyearr oviytdtowethydrehdxp wuldeoet afii Hogr8d and

'&?ggggtﬂﬁf ﬁ:%g:eﬂ?%élugar blcﬁ(é(l glfyagg31due was purified by

bee bxpoarcboeydtqarieiinopn1sidiep g&l eluting with 5%

(& £ s as in Exanple
éthxhém/%)l@fcﬂ?&ﬂrl HJCI\I%R BD% O{igg) B AS (

3b12§°§ﬁaa§bmw@ml%bprosJ—%le)l a“B‘nPS?(GEFTd%,lFYaZSOOéH_
aﬂggaaig[ﬂzlﬂ bc}%ra]z-c)iﬁéizxgsz?%27a(sl;d SZbPlJJ§4 9Hz) ,

) S r epar.at 5
Tl %%ﬁ%?’o oj\‘ *5(3HanAo- I'_2| S/‘/fs%yrjégolje B
s8Il 86rBc4dci(@Hsaln) ,(33)59@) (RH,t &t,r dmBdrfzr and ( 38092H), t,

t rt
2- [%ZQEg i’ o;eZso- {/rrol [ d? Ayl )oxy](1H2' oxoet%y?car %Iéll’m%)g)
(B1amgYeydder ice-cooling. To the 10 mixture was

added dy BS?@@?D%' qtshmrqq d1ey (255@-911151@1&99@1&%%\}1 P2

terrperatur e mxiure Wa s stirr
r SRRP P ENper REY ‘e rryghringd ecrdamedn t |1:‘1g[7sé?‘ut i on
e €n 8geed imane dsd- 3 as vl ahedr cadue@is- Soddaso [1, 2-

blpyrazolio) ]Jmethyl-3-cephem-4-carboxylate

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 (1H, 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 (lH,
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 (1H, s)

Preparation 11
tert-Butyl [2-(5-amino-l1-methyl-1H-pyrazol-4-
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hydr ogen carbonate solution, and the m xture was 15
extracted with ethyl acetate (3.0 L) . The aqueous

| ayer was extracted with tetrahydrofuran/ethyl 21 Mar 2007
acetate=l/1 (3.0 L) twice. The organic |ayer was

dried over anhydrous magnesiumsul fate, filtered and
cym@ambmto@ci)éﬁhyap@@rbziaatéesi due was tritur at ed
rgtgisg&ﬁgfio% Zoeﬁggﬁd(%ag g%tgg%e ﬁrhvgcglamlno—

[ { Smearvhydply-rreet dile -ﬂ.lh‘llﬁ razokcA-dylsadnt reohd 2N—- [3— (tert-

TRAE SRR i R OB ey e PO g TR e same

HaNWRr(BWB@IdG)r@Eir@’QlQQHlos) , 3.44 (3H, s) , 3.64
7 H it

(2%4 %IEE)(Dﬂ§é %H? ?Hﬂ gi ((é 9%??42%?2) (%’I}e gr ati ¢ on 11%2) '
T8 - 48sdRdti sh ofF ?eﬁlz ut yI 5§ [(B8lrarfilno-4 - ARt KgH 50, 6.83
ﬁdiayf @zolﬁhf yin=anj gw]sﬁ ngst Ry, caaé.dtr%md tEH(BBY g) in

t m de was adde
tpyﬂlgny y‘l%ﬁémchl oride (334 g) . To the m xture was
aBdedartrtietrhyll2anmi ne (318 m ) dropwi se. The m xture

was St’céggdBﬂttly[}?g{'Emég‘%ﬁsso?ie L Lé[mln%‘?—lﬁ—

reacti on I'n et acetate
Thargélollh‘lmfylcvmbwa@riédie;ﬁb@éé@@rmr@awt h water, 10%

aqueousTgbl £hi¢1AUShFAUM | RRs ¥BESHR ndkd deﬁleteife%utyl
extract was drjied over_anhydrous magnesi um sul f

f il PTdPe@mdm® 4T Bt et ~ 2BoPY resrdsift rﬁélc%ﬂr]Pﬁm%{&&&thyl] -
Tharbemadiee MAStH& | & ahmat REnWelrh asace! opubéphl-atidnd 6l)

and dried tert- but
2- m&ﬁw%ﬁ éicug ﬁyISg S?al)f%irrpy??a% (3H, t, J=7.1Hz),
ylZ] AR HGE 2-sdx,oe3 hy4 cé4eBanmet, e JEH68 HY). , 55 | RYKBLH 3336, 6.72

%@MM%% 1 AeM R G AR Ty 5

Bramgle J=5. 8Hz), 5. 58 (1H s) 6 94 (1H t,
J 5. 8Hz : N —
9,00 [0 B . L

OFaﬁgﬁfﬁy&rf@ﬁﬁngYQSXZl@SHS qﬁ§tam1do] 3—[3 amlno —4—-(3-
laridobplicadicazoht do Y+ 2 ~de bt hyliernt-ditoxyras pasyhyll—3-cephem—

4—-carboxylate

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) -
acetamido]-3-chloromethyl-3-cephem—-4-carboxylate and
tert-butyl {2-([l1-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, ABqg, 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)
ESTI-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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was col l.ected.by filtratio

Th f )
G RS LB Y BEUP - et RBP SREEATERTS0RR Gagged into

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

15 carboxylate (489 g) in N Ndinethylformamde (1.4

L) was added sodi umiodide (102 g). After stirring2hiar2007
room tenperature for 1 hour, tert-butyl

2-{[ 1- net hyl - 5-

( drildhyll carameot h ddrke pY L ap0oh14- wd e dddie d - 0% 6edhyGardarna

t 3 dd to the .m xt . ' i 20
cgnr?ﬁ(h g%&’gg a“’f%,\@@%a?%r?gﬁigﬁoﬁ%sl@ Xﬁagifeégplt %Ig%%d\;\?ir e
wars igdihryelchn v © \&asee angd ext r4tct,echnd t’dfheetrhykfcure was
ol e JLASLGLaUck S, RSIE PUCCHRS! KELK 1o

h water, 10% aquedous sodi u
b L& Uit WIEDRo P aigtiedusd ndedisum itk iureopbagehitle acetate and

S@latttdron, ToE G AUAS s Zﬁaﬁﬁgnﬁéisu@eg}af@i@d, fhhbergd organic
aﬁd evaporated I n _vaguo. The residue was dissolved in
e

RYISTadBtat B 3e8 T) FhaRd 11%re Tot @it i BHShad "AMGFALR
addeh st | SOPf 9py| aatihe€n 1(t3red.) . _Tlme ﬁ:eﬁi:@'tbams
Ilter ca

Theedirditeidlsol 20d ( The geswdstidigspreeidpitate was
di.¢hl a sol ut i re ..

G AR aTE T hon e oanahd M UG ohber el e
Lpmigecdesls Vel y-bAs { Eprsrburiary car ool | onpardatiore —1-
f eleth @D N SIet i1 8ACH)QN M xture was poured into
di | so&rogﬂl et her 230 L) . The preci Eitate was
coll THMRABMSP~de) | Or &t 3dn.(Fthe Dot al ned d8Hi.d Sdas 352 (3H,
washed .4 h(2Hlj i sppropyl atimer fnd dried(iLr,vagyo.11Tie (1H,
crl)Jde product 42 21 Mar 2007 was di ssolved in water
(§.5 L), and the pH of the solution was adjusted to
7EGIwiMSt 28%sdp@OMsHammoni a sol ution. The insol uble
MBLet-ala fijtered off, and the pH of the filtrate

1 with 5 concentrated hydrochloric
acid. ThelPhisdl'uRis s ekTAr tongsambarstdviridgaprn-—1-

The thiylitrsat g 1801 ABRL9FaRNed on Diaion(r) HP-20
el uting 'th,%goo agueous Z-Qrop nol.. T(J;e eluate was ~
concent Fﬁﬂlee&lt € owng v ?noggé&&e Nk 9" ofr amino—4
subfysirerdal tedAbZoutpxFRawae mddeshdwidbeo] ~1-
USSRt VLR oS MBI gl Brdpue i
plepEMBt DMEOHBLL §( pH37. Q9ghosphat e. baf fiee,amd , 2.85 (3H,
aget oni iy @y, apf the17 (1w, s), 7.21 (15H, m), 8.85 (1H,
s), 11.2 (1H, s)
ESI-MS: m/z=597 (M+H)
Example 5
7p~1(Z)-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]—-1l-methyl-5-

(tritylamino)pyrazole in the same manner as in Example 1.
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el uate containing a desired product was concentrated

to 15 about 6 L in vacuo. The concentrate was adhﬁqﬁg 007
to about pH 1 with concentrated hydrochloric aci n
chronatographed on Diaion(r) HP-20 eluting with 20%
aqueous 2-propanol. The eluate was concentrated to

o 23615 —andViﬁCP?%ﬁré@HZ %{Y‘ sy f%'&nécsdséfﬁ(zﬁ ABg
S 0 e C ntr ur
wﬁeléaaﬁﬂ 3dr%bm#¥%'d%%to %(§8 ; 9heS 15HZ)'
ng X2 0r ¢ 1Wgs d , Sti=4 Ay, rsoaﬁt e(rmerai urJe=4)v@Bm) ghs. 0%0 (1H,
thi m xture was added acetonitrile (200 m ), and the
t

ure was stirred at roomtenperature for 2 hours.
Theepesalttiiomg 126 mhite crystals were collected by

filtratdgon, gg Wi o 2500 80429HS nBCet iy 18y Ao 1e

dried under pressure to give

7%131@2}32&(05—%@%]6‘1 1(1202 ghi a8 &gdirahiydrofuran (3.05 L)
Yhas 2agaeea&lé@%%u hyl et QOE)LUTI'd'i@l—alC%ﬁﬂ_’rQDldﬁn&%') ony] -
am no am noace am razo
R e ek A8 Bl Rl r st b5 B the
grixth IRéKBb)s( g?olﬁedsldiﬂgsoﬂz25§ylb%lalﬂﬂ9e2 ﬂ.%iitwmﬂi%?

1 1H NWVR a
SBkopv e Ha B Dogimar egutStbeThu aeEn M iRl vas
SsRYrE2H, aABq:oqiltl’fEﬁI&bﬁl)atBIES O(VHﬂinltht] 4. BHAhe 5rggulting
ngghggéo 3%@% éﬁggd ﬁrgge(éﬁd %hégya@@ﬁ agueous sodium

7@3%92@23@%@5@ nglutf-ﬁnguagl%g?&&smz}it%? ¥867
3ayt}radted: Qﬁrtprtﬂyﬂeéﬁwcﬁﬁ:BO)‘()Bl M No) acqtr@én A9leduf3layer
e Ry BRSPS PO LP BV EEPBOAT S B gy erAte=1/1
wagen Iwaswiws fi athebyomyephe alayerHrE utdiiledioge ODS
C%ﬁggﬁapgtseglag(eneusal gufonigl m ng falldcesfero?_h H&OQHSEF%Q%ated

e concen
Was adpusut edTheo rasditugHrds wtrhtucmctenit meittdd diisopropyl

H%‘égg Qr inC %C%&@rlﬁarﬁzﬁaﬁ%@w Qeéeecbhtyl 2

L) e utlng-]a t o aqueous Z-pro ano
e|[d|5rém\ms> —dormedrit¥ -t Bd-PB L 26 odbduty 9o o | 72 vacuo

aagogwh§mdgyﬁdhg@éd(ﬁd7 g)) was added. The resul ting
Sﬂzzﬁbgﬂov‘% oagﬁéj fg§§° gg;ﬁ THES‘C‘Q;Jb gﬂe%a}' Yo7a,
diesal vedoi,n Ast esm71 ) and

'H-NMR (DMSO-dg) & 1.39 (9H, s), 3.44 (3H, s), 3.64 (2H, 4,
J=5.9Hz), 4.91 (2H, brs), 6.97 (1H, t, J=5.9Hz), 7.15
(1H, s), 9.09 (1lH, 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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ethanol (57 m) . After addition of seed crystals (310

15 ng), which resulted in the precipitation of whitg par2007
solid, the mxture was stirred for 1 hour. A mxture

of ethanol (47 ml) and water (37 m) was added over

30 mnutes, and ethanol (33 nm) was added over 20
ntpHtestrabRen ihersdws (y M@é sbkfiBee fers alriturated with

ddi ti | .1.5 .. 20 t at |
ISP EPPRATIiE (rohetl wREH OBLREhaI WABHS (50 HEFS0Tert-
nbmtgfhd 2et{Hdnale (160L 15 (andtydmrema)crmweyrazol 4-

743) bt (oA s e biad sale %

xXy- | OXYl m no) acet a dol 3-{3-am no
_IR(KBr) 3336 3280, 1724 1683, 1599, 34 939 704

4a]3- (2- am noet hyl ) ur ei do] - 2- met hyl - | - pyrazol i o} met hyl
25 3-cephem 4-carboxylic acid hydrogen sul fate as

cris¥MR §DMBO7AB) gf . 1+&@K3@ﬁ43393, 2183, (3H78s)165238 (2H, d,
1558, 81493, 5134, (1HA43s) ,18184 9948, 649 oA%:4Hz), 7.11-7.35

HﬁyHR(D% 786506&H%dkg)8)8 §i %iéé =§L§§F9FE§ ’5?2;1

(H’.Bl;[ M,S al#élz.=93ﬂ22) 36.\48H’+)(1H d, J=4.9Hz), 7.91 (1H, s)
E@{ 7 Mpz=667( MrH+) X-ray povvder dlffractl on

y Rigaku X-ray D ffraction system
I\/UI ti Fl'8x)a35020 tiimtrernst tyen8hPd1286 7p1d. (Z2)586- (S-3R@ino-

423244—%%1M31éégﬁ'3é91ﬂ Qlall%é%éﬁﬁht@ éaiﬂén 2115
775 4 1058 23.3 944 24.0 6
Apothy lehexyyming %C%Bml§?]3339761 %%@; hﬁdarzocephem 4-

k¥b2Bolate (489 g) in N,N-dimethylformamide (1.4 L) was
added sodium iodide (102 g). After stirring at room
temperature for 1 hour, tert-butyl 2-{[l-methyl-5-
(tritylamino)-1H-pyrazol-4-yl]amino}-2-oxoethylcarbamate
(383 g) was added to the mixture. Stirring was
continued at 37°C for 24 hours. The resulting mixture
was poured into water and extracted with ethyl acetate.
The organic layer was washed successively with water,
10% aqueous sodium thiosulfate solution, brine and 10%
aqueous sodium trifluorocacetate 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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Preparation 17 15 5- Am no-|-ethyl-4-nitrosopyrazol e
The title conmpound was obtained from 5-am no-1 -

et hyl pyrazole in the sane manner as in Preparation 4 Mar 2007
1H NVR(DMSO-d6) 8 1.21 (3H, t, J=7.1Hz), 3.93 (2H, q,
J=7.1Hz), 7.04 and 8.53 (1H, s), 8.10 and 8.15 (1H,

biigy d28sARGedVEin rzEd41(BHE) t)Pr%naiaﬂil@anSOf the

4, 5-Di_am no-| - zIesIfurlc J d_salt he
LB B S AL BEF ! FRA7F PolLea A b 3 febus Bfimonsa
esbylitdoni.t r Ohepymexdlubie nheesdmd wamneiilasefed26ff, and

Pj&ﬁg E)gt 'o(fn t‘he\]]‘é}' Q%?g %\?é'%s%g&ﬁEit[ I\/g le%E'Z)
npgﬁggn@wpﬁpd hy@xgﬁ 1p§mclgcg@. The insoluble material

SphFl BQ14elrdd (S - égﬁycafp@nﬂ@mrra@e was
pr opi onyl am no] - 1- yl pyrazole The title conpound

weBrepedioged otrasin qn 5D #paanfo HRethye pyEarel &@idly AR5
aghdesalkt 2-H A BEIE MEMWeslastel Falr eRAlAdn Hra 16d 85

1 0O.d6) S 1.24 (3H 7.
2RO R B L Ry a0, S3bY po gl ulTBdyiq 34afP 0¥ m)
3w85 afded)*h 2Hzd , cdneen(czutebrs)rheﬁmzsetﬁxm Wa#, m,

1 b o) 2007 APCI - Ms:
o SOBBELES § sparai Be orde prode!
4- [ 3- (tBre- Butgey Carasbry/t and oPPrdBiesy aninkgprarative HPLC
eww 720t PRGNV Bt By agi-napw %&@or@l@ﬂé; tI8nd the

npound was obt ai ned from 5-am no-4- |
(FéPF Supmrﬁd?@l%niiﬁﬁ)lﬁﬁépﬂ’&rﬂﬂ%ﬁ n"&ﬁ*S jconcentrated to

ebbylipy kazolig ivadhe. Sarmes NBGNEEnd s alti wa%pad@jm@ﬂe%to

MO . & B G L o e o 20,0 R

beB}omatd oo ahdid 7c5n(]1!r|a16}1® HE2(Y. 8butlay, wiith & 14
(R - Elsdle MO s S8, Ecpocc
about 550 ml in vacuo, and 2.0M sulfurlc acid (54.5 ml)
was added to the concentrate. To the mixture was added
dropwise acetonitrile (880 ml), and the mixture was
stirred at room temperature overnight. To the mixture
was added acetonitrile (200 ml), and the mixture 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 7P-[(Z)-2-(5-amino-1,2,4-thiadiazol-3-
y1l)-2-(l-carboxy-l-methylethoxyimino)acetamido]-3-[3~-
amino-4- (aminocacetyl) amino-2-methyl-l1-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, ABg,
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 (1lH, d,
J=4.8Hz), 8.09 (1lH, 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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car boxy- 1 -met hyl et hoxyi m no) acet anm do] - 3- [ 3- am no- 4- (3

15 am nopropi onyl ani no) - 2- et hyl - I - pyrazol i o] net hyl - 3-

cephem 4- car boxyl ate The title conpound was obt ai n@d Mar 2007

from benzhydryl

7(3-[(2)-2-(5-am no-1, 2, 4-thi adi azol -3-yl)-2-(1-tert-

bygpxyeapb@mﬂaﬂﬁfﬁy#w4m@hnyyFﬁhbﬁy%?ﬂﬁﬂmahétamzao]—3—{3-

I odonet hyl em at.e -a 4 tert

SR C AT B3y Par O} 15 Sy hOTRAERd 2 ey 5T

tpypaenyh o8 tleydhant rbpye lalzeme4|—natrh>@xsdmet¢rah31@r gasipnwater
( ) 1

L g

1Ts8 ebHats) contaginigQih @esarsdsmzr)odlgzqudcenagntrated

(’3('5' aﬂggt 4= 157 L7H.Zﬁ wvadudd (Bhk tondsBi2dde mf’a@sacﬁj?ﬁlsted
2Hz) and 5.16 (2H, ABq =

J=
(a1 26005k Parky ot 8 geonp IRt Ha gL R IS T Ko B8C 3R dopnd
BQhPBﬁEQBQE@ﬁmé@-&@rﬁlgwéﬁ® HP-20 (6 L) eluting with 20%
éS a”‘EO = et@% Ikhﬁgrazgua 0 concentrated to
y?%a fiPHS] “2PE0E& %car Srag 222 TRVt 8 conpound” was
obbairthed 00r orh 4,15-vch @am® noathdelMylspyrfarol e segiflulié ml) was
al t p at i 5.
1%;{@ hg @gga%@wtféa géima)yoﬁ&mr aZé(?nthr)glve a
3s@11fpzp=|c @Ci, @m)assaeaa(ngmph@uswpmy (4388 9)

(2H,  brga, ngagr7w%% Gﬂéséﬁvea 1A %&%eﬁ”é?ﬁrﬁﬁ)(éﬁb
brs) 46 21 Mar 2007 ESI-N5. 1 z=284CMeH) + - 306( Meia) ¢

PrERarali df 722 er t Mgy addition of ‘seed cry (310

Zmé[l ahhwh Tedulted abhnehelprpyiazalation of white solid,
- 2- oxoet h | car bgg%t e ho The tA itl.e conepougd

[ ]
e AT e s e £ bl 18 6
[ ¢Bhanbio-(4-7ettiyl - pyateol {37y midniveg -2dded over 30

AR Ty CHETI R oo
sThenighg. Bdurzty wps Jspippey, f3>r3pr{ Addytiosaggl( pHhour.
bTﬁ% gr@c&%ﬂ%é%%(ﬁéﬁ 8@11@0%@d7b§3ﬁﬁ£%iaﬂi®n8 Q8shed with
ethanol/watef (60q£f/936&¥§Hgnd eé%ang?)+ Exmgyland
dried 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-l-pyrazolio}methyl-
3-cephem-4-carboxylic acid hydrogen sulfate as crystals
(17.3 g).

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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7(3-[(2)-2-(5-Am no-1, 2, 4-thi adi azol -3-yl)-2-(1- 15
car boxyl - met hyl et hoxyi m no) acet am do] - 3-[ 3- am no-4
(ami noacet yl ) ami no- 2- et hyl - 1- pyrazol i o] met hyl - 3- cepgidfar 2007
- 4-carboxyl ate The title conmpound was obtained from
benzhydryl
0612 - meiyanino-1,2,4-thiadiazol-3-y|)-2-(1-tert-
Zg bﬁéo %%ponyl-l-nethylethoxyinino)acetanido] 3
i bfiofet h cephem 4- car boxyl ate and tert-butyl
22@[4 etWﬂS-S (tritylam no)-1H pyrazol - 4-yl ] am no}- 2-
hylcgg mate in the same manner as in Exanple 1.
r) 4, 1761, 1635, 1626, 1446, 1406 cm-1 25
122»&m«tm&95% 1.33 (3H, t, J=7.2Hz), 1.53 (6H, s),
29893 (2Hg4gs J=6.5Hz), 3.17 and 3.49 (2H, ABq,
J=17.7Hz), 4.00 (2H, s), 4.28 (2H, q, J=7.2Hz), 5.06
a?8-8.17 €38 ABg, J=15.4Hz), 5.27 (1H, d, J=4.8Hz),
52855(1H g13 J=4.8Hz), 8.07 (1H, s) 30 Preparation 23
én}no 4- [ , 3" -bis(tert-butoxycarbonyl) -
g% dlno] ethylpyrazole The title conmpound was
ob7abned fa3dn 1, 3-bis(tert-
byt oxycar [)-2-(trifluoromethylsul fonyl)guanidi ne
and’ " 35 4,5-di am no-I| -ethyl pyrazole sulfuric acid salt
i #ltBe sa®®Qmnner as in Preparation 13.
T (DN@QAL@G)k\ﬁ/?}'OZrRA(?’H t, J=7.1Hz), 1.37 (9H, s),
8 (2H, d, J=7.1Hz), 5.12 (2H, brs),
ABr%’aF/ﬁftl@@n?l 7 14 (1H, s), 9.16 (I H brs), 11.51

21F21b5§%m£§howﬁf ik 3&9@h%tbdsoﬁyeaaba@ on 24
et hyi - STBF1 BhEnst NIRRT 1ODyr SB6F G THe T &-amino-1-

ceﬁhgmpgrmmbhﬂnxnrEMefsameSmanmna~¢£ in Preparation 3.

byt |
e PSP BE T P LS Rnrae o 1 1Bk &pdr 381 e I
1FHERVREBVBO706)4 62od 88 - §3H(1i’1 327, 1840 qn@88(§)ﬁ| (df, brs)

1 4049 H b 7.10-7.30 (16H,
QPéI ﬁfl(-l H’b/?;l@l %45]-( 1H, rE’J)rs) ESI - V5: ( "

mmm;&,_&sss( MiNa) +  Exanpl e 10

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 (1H, 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-dg) & 1.24 (3H, t, J=7.2Hz), 1.37 (9H, s),
2.35 (28, t, J=7.1Hz), 3.18 (2H, dt, J=7.1, 7.1Hz), 3.85
(g, J=7.2Hz), 4.88 (2H, brs), 6.75-6.90 (1H, m), 7.17
(1H, s), 9.05 (1lH, brs)
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7(3-[(2)-2-(5-Am no- 1, 2, 4-t hi adi azol -
car boxy- I-nethylethoxyln1no)acetan1do] 3-[3-am no- 2
4- guani di no- | - pyrazol i o] met hyl -

et hyl -

3- cephem 4-

3-yl)-2-(1- 15

21 Mar 2007

carboxylate The title conmpound was obtained from

benzhy

TRpC{ 2)152- nF-amompds ), 4- t hi adi azol
| -1 -met hyl et hoxyi m no) acet am do] - 3
hem 4- car boxyl ate and

20 but oxycarb
BESRAEALLOS. o0

dryl

-3-yl)-2-(1-tert-

4-12' , A-bss(tert— Butoxycarbonylamlno)propionylamino]—l—

i

1g§éreﬂbu{o
qetbz#p'zﬂﬁ)zol@ 06 dvhe 55

car oy gl gl

nyl me

@HiNMh(§M§OB&Q

3?3 £(

CarEYMEth

oxyl a

Ier%g

a%rgal

(2H ~ABq,
c}lve(lzﬂnnﬁsq ,a SJ

%135ﬁ¥% %ol

e

€ sane manner as in
Exanpl efle Q5tILR( Klmp0314317 wageobtassed 2% SrAoeino—4-[3-

?né)é?o@%%mflaﬁ&ﬂbﬁfgl

g5 %;E§a

1 53

29
rgtggn 16.

& &:88 (3H, 4, J=4 8Hz)), 81089(Xdy S)s) ,
f‘ufé‘zsf’eni g9 _df %enfi‘xﬁldrr}(l 5.59 (1H, brs),

16 26@-6hi7adi(@zol 18- y17 - 26 <V - 8&r t(1But,0xy)icarbody| {LH, brs)

mﬁsamﬁlad@ed 4-12 1,3

"-bis(t t d
I B C%%?ﬁﬁgérgﬁg

§Y\Aé§m§tﬁhryf3@jt}a?x1’b‘6h?f> REETRAM A

st

enylrn

L R0 RN A

gonethyl
| formam de (2.5 L)

%dlfu%fgl B

-3-cep

hem 4-

yl)-2—-(1-

and the
ABhRe~4- (3~

TR 1 h83ebbad i Deni 18 M@—édﬂ?(ﬂ—ﬂ.gp@ﬂﬂﬁﬁlﬁ@] 0étayhy-

(e hatRea AR

acetate and water.

XY neft e,

The organic | ayer
bri ne and 10% aqueous sodi um

trifluormacetafe cmMpdunﬂ1wam vheaideded raorerbenzhydryl

of P 3Ry PRd

at e.

ST

1o RS

m sul.f

SPECEd

e

riedtcas cprédosyrle: 1 Tiethy batbaryamd ngds gotreddp

di L SBRERR

precip

gggﬁmghﬁg?solu

|ta¥é was coll ected y
VEEEBXYTGr§O§3é’I]1ﬁI‘PJd?P)o?r?ﬁéoflé@élmﬁnr?g] STy h—O

et hyheng 1mbEH6hl 081 Bep (#5001 8 Ji nwaire: addesd mahsekeas in

tion

é&;_&ér

|14§J53pﬂéﬁL4)carEB§ ﬁ@%é“%ﬂﬁt4ﬂg3—(tert—

ltration and drled in

trifluoroacetic acid (1500 m)
was stirred at

The

roomtenperature

f DR (ABlROUBS 18nd YIAB edl6 58t 018DIBSOTHY] BORE . 1Fhe cm™
FESULEL NG, B &S PILAtesWas, 17 ouu), 1.53 (6H, s), 2.89

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

3.34
5.16

(2H, ABg,

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

3.17 and 3.49

28 (2
5.26

(14, d, J=4.8Hz), 8.03 (1H, s)

Prepa

ration 21

H, q,

(2H, ABg, J=

17.7Hz),

J=7.2Hz), 5.05 and
(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-

l-ethylpyrazole sulfuric acid salt in the same manner as

in Preparation 15.
'H~NMR (DMSO-ds)

3.64
brs),

(2H, d, J=

6.90-7.00

6 1.21 (3H, t, J=7.2Hz),

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

1.39

(9H, s8),

86 (2H, d, J=7.2Hz), 4.88 (2H,

7.17

46
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collected by filtration and dried in vacuo. The crude
15 product was dissolved in water (3.5 L), and the p)§—|1lvI 2007
of the solution was adjusted to 7.0 with 28% aqueous' V&'

amoni a sol ution. The insoluble material was filtered
off, and the pH of the filtrate was adjusted to 1 wth

CRBCens:aetk Sygh oghlipt j c3@si(st+NEhe i nsol uble materi al

2Q was filter off, again. The filtrate was
C on Diaion(r) HP-20 eluting with 20%

aqueoust2zprspayd .2-ThEL e tiay &-bag tedngdrm ated-18-pyrazol—

ahoyt Y centrate was added
2%%%4%?"9&?’. }c%ac%g%igggﬁ%gga%% S he nixture was

| yophi | TRedtizd & sqgineundevapuddtpiodectiranetertdbutyl 2-
Oﬁggu%hfﬁgi14&%7§lEﬂHmb&EaQH%ﬁ¥i§1Wﬁhfﬁ%?—ét'|'Z'ng

colum (pH phosghate buf f'er and acetonitrile)

. OFRetavdSEE PRl AR nGRE S8 ARHHVHURE WwWasPreparation
cmscentrat ed to about 6 L in vacuo. The concentrate
was adjusted to ahout pH 1 30 with concentrate
el SR SHBE 561 OaNd 8B (Gt dor SBRECEABN - Diapdn(19. <)
HR- 26 dl2ut,i ng, wit'h. 2099 aqGedds (2Hr apanod. 59ThHéeHel bt ,

Soaoncent rat.ed abo a 3t
\é\%ncén{%rgt%e @aﬁ rg(=:d}7)2y@]\/llisulofu¢l|rkcﬂ/agr%il)3 go W%H b&:s)
t R InmMst:uime amefs2 6 (Mph) [ i 2248 (¥ +Yevé 7j 3- [(Z) 2- (5 35

afi. ARl .2 .04- t hi adi azol - 3-yl ) - 2 (1- carboxy | -
yi m no) acet am do 3- am no- 4- guani di no- 2-

met hyl - Vﬁpilr(&ioﬁrd)ﬁ‘ré’ﬂm c%p eﬁhé!fa@d-lat?@(lﬁ?r‘wbbra"(l—
hydi-pe&ry -Sunfaiiey {48h6xgimidD ) 2k Mim 20073 L REKBi)ino—4 -

1776, 1714, 77 165 1112 . 1H- N Z 8
1 EpeRr sy ) ae 2k shag- onakp 1 glag Yy - cepnen-
3474afBHxyd)ates. 15 and 5.23 (2H, ABg, J=15.7Hz), 5.27

1H, d, =4 , .
S Esi TEE iy sy vie BEtadiel Ayl fdnbithryy
sUBpén&i o —olf5 it -aki Eo4|—t¢12ad1;edzrco]x3/33fj'|§ll YRy Hazdleet—
SHEEB&;&\?B%? ecqqafﬁl i- rﬁ@tﬂ%% £ x yhGh RS Nyt £P8mE Abgrizde

yl d| i sopropylamne (2.1
aﬁadﬂmF§Q%%ﬁ%—cephem —carboxylate and tert-butyl 2-{[1-

bataxyy ca-baiy @ £18) P6 PPIL arph@asiec yi Mhden63 —a~g)

under lin ad e mxture was stirred_at om
oxoetlh F]‘.car am n %‘,E same manher as 1n EXam q.

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=15.4H=z), 5.27 (1H, d, J=4.8Hz), 5.85 (1lH, d,
J=4.8Hz), 8.07 (1H, 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-1l-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 (%H, s), 3.88 (2H, d, J=7.1lHz), 5.12 (2H, brs),
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tenperature for 6 hours. To the reaction m xture were

15 added brine (40 m) and saturated aqueous sodi um

hydr ogen carbonate solution (20 m ), and the m xture1 Mar2007
was extracted with a mxture of ethyl acetate and
2-propanol (3:1, 60 m). The organic |ayer was dried
over4anhudr @ys, sodiamsul f Big) ,f illit.e5ed(Bmd brs)

aﬁgﬁgg‘%?ﬁ‘?fj i e&QT%)apgrveThe residue was triturated

5Paa‘pama4;1[03r (24ext - but oxycar bonyl anmi no) pr opi onyl ] -

am no- | hy r,o t -
TH NVR "PAE GOl aERkiep bR gaﬂ%f?h@%fu}
3618?13 éot(rzmhemlr@e*élzyéa@snpmraaol% 90 (2H, t,
Jlg(ﬁt%%egtgﬁlézﬁo Und 4082 égHalhedLﬁ%6Mﬂ9va@1§é 4-
éﬁ%nppe_PZS(tegt butoxycarbo%yl)guaéldlno]— -
7é8%&&§bﬁ%z@%?¥ﬂmgtﬂeZsémbhmaﬁﬁﬁﬂﬂaé yﬁ%zzebbratioFél6.
c 0X - et hyl et hoxyi.m no) acet am amni_no-
A RSRPo brnf B 2200 Fyrbeyetpgl y- - o8 (95, 3,
p¥t a2ol(iod],mat,hya . 835cebherrbésaarWoﬂ;ﬂ—aleBOThMHl,tme, 8.80
ou s obt-gj ned,,fr enzhydryl
7?21% %Q g/a qt 13!% Eﬂflbxgg}i?bon | ami no- 1, 2, 4-t hi adi azo
| ES3- MIS) ZL/(ZFGtJe]r tM-bidt o,xy@%@ KJMhWa)I met hyl et hoxyi ni no)
3bxamptianii@o] - 3- chl or onet hyl - 3- cephem 4- car boxyl at e

and 5- am no-4-[3-(tert-but oxgcar bonyl am no) pr op| on%/I ]
ami no- |7|31‘21ﬁ§/d oxXyeBMANPYF 2 of s thiackie zedmes —(1-
aéatﬁox mmétﬁ@zémm@xgmm&naow%exﬁmiao5@3213Nam1aw$é—

CAVRE o i {fiby L opadlhd bt daRp )

3732
(Q&Irbbxylhiﬁa AHz), 3.88 (2H, t, J=4.8Hz). 4.39 (1H,

506 (10 S g S peg i araq pp gt A bty g

(1Bt [d7) 325, (GHEmind- B32 ¢ eLchdadﬁ:aeacc}ﬁg vB) 08— (LHteg):-

PB@E@&%H&EE&%%iHHfhé@ﬁylbQﬁoQ&fﬁfﬂHﬁW&éﬂaﬁl@o? 3-
tet rahydr opyrazol o[ 1, 5-a] pyri m di ne 51 ¢

stiPFGRie¢h YfO’%acF'r?P}E?mB‘l nF P TREE Yadde&d %‘fla%s?[am'ﬁl P tert-
(5&£o&bd@ﬂ$ﬁhylX@h&@ﬂﬂhﬁg]—Ih%ﬂﬁym+5€ was Stlrred at

éen‘p rat or_17 hour reaction mxtu
§lp Fae “ke Ti%%PEjfazoiﬁe & yts*{ealT?’H% W%QF&ﬁeas in
WAgsample 1.

IR (KBr) 3437, 1760, 1658, 1625, 1406, 1065 cm™

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

5.06 and 5.17 (2H, ABqg, J=15.7Hz), 5.29 (1H, d, J=4.8Hz),
5.85 (1H, 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-
methylethoxyimino)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]l-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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collected by filtration and dried in vacuo to give 3

15 nitro-4,5,6, 7- tetrahydropyrazol o[ 1, 5-a] pyri mdine

(0.63 g) as a solid. 'H NVR(DVBO d6) 8 2.00-2.05 {*ar2007
m , 3.30-3.36 (2H, m 3.99 (2H, t, J=6.0Hz), 7.85

(1H, s), 7.89 (1H, s) Preparation 27 20 A solution of
3a6éta@e4a5d6 wetdetr awedr@meﬁﬁzm 0b¥eT- Aopyriaditkderith

| f
EREPE aBramC1G0 T30 R ST CHO T ) el foERPERTaTe
ws b hu t@¥mpahldadinem oiiriedr borr( Gasngs iumdesubf aydr ogBhe

2hD3RNTLG A41TOD Zpa L CERRERLULL Ji%f, GV e b FErate was

ecatalyst ered the filtrate was
cevispareiedd tion 3ratued Thaéerr égd@@@d/vasreeﬁwm at etihe

mﬁ&ﬁc@h@@%%' nd dtdedehiniMacua il dﬁ&l ether (33 1),
3-am no-4 6, 7-tetrahydr oggr azol of - al g%/ d| ne

s@ﬂ‘-@u?’-?‘@ §@|Sélllé3d1rtg (Brecypliaty &S d3°

" HE NVRCVER d6)d 841 T - 2n0%acadld,. m , 3.22 (2H, t,
J=5. OHz 22 (

. 98 H t, =6. OHz
Prepar a %?o"ﬁ 581‘(1%13%61%t$b% ]6%35-13&{190 SEJSI% ip methylene
tehﬂahydeonﬂmmlmm e B pydideiddiomd sl é uf5@0 aviLd salkd

S22 g A RO e Gl Bovaion

buasxycarrm@wla)t Z¢em| T EUDEEAEUNSn A f%nml}aaaﬁnéu peured
(§n%$ a)llmg;fsﬁgyr@tf@@:% stiREededhi 1Ay LRSI ti€e was

for 150 m nutes. The reaction m xture

V\ﬁgl\}xﬁ§ﬁ’§ﬂi Wit Hfl:'s%‘f%FéPEdaH&luéi&dsedso‘d? U FYQr ogene crude

cprbanate ws@ Wigdolvdheinr gariet | @/ mas andedhever of
at.e flltered an

a dr oys .magnes I

cgﬂ%eﬁf’ﬁgttéd’% ﬂ”?ﬁ:(r:%%]su% g5t Pedi-dud s PhiFi FRBGOBY

cainmanlxahrsminitugnaphyl’m sn$otablgemadlegtiialg wa s hf,‘Q%’—ered
anqgl /¢ rmt

CRERE S Q81 |0y 42 kAT g qagusted to 1 with

tepnahy@rr@pt;ﬂdazlw@ch larpgr peidine The 4npolkphe material

SQEbdfllﬂéﬂﬁﬁ%é¥¥1 3yabnl 4§hégﬁal%katélﬁ§%(9H s) ,
5714 (2H, 10 M. °3.33.3.37 (2H, 4.08 (2H _t.

Jear@m@)togefap#le(cmn Bigjon® HP{AY, eé}l’tlggsw(tm 20%
begheoll 3 rbdpaiss) TExanpleatd Ve sasnddmwirated to

bggéE¥Q%¥5 %S%}[(§2535(5'%8r£ﬁe 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-[(2)-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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but oxycar bonyl am no- 1, 2, 4-t hi adi azol -3-yl)-2-(1-tert-

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

chl or orret hyl - 3- cephem 4- carboxylate (1.0 g) in N, N-21 Mar 2007
di met hyl formam de (2.0 m) was added sodi um i odi de

(181 ), and the m xture was stirred at room
t%@?g‘guﬂémor 1736 i heit &s. 1681t had 40&act’ Bk némi'ur e

ﬂ—%@??@?ﬁé%%lz@eﬂ s) 328 p 358 (28, 2Bq,

b |
vt LBl Doy dadd o %ggi‘?'rﬁédaﬁs o7 TAH anbBd,

nethyl eae) ghlsari7de( (2, G J=4Tbazyholse g8 X{1H e #asg=4.8Hz) ,
Sélélg’ g at r?omterrperature for 7 hours. To the

reac 91 ure were added ethyl acetate (100 m) and

255 Wal 8¢ (r15@—|612)3 2 (Mgi'aqueous | ayer was separ at ed,

We%gfatQEgaﬁ'Sc | ayer was washed with 10% aqueous
acetate solution and brine, dried
over sd&R uin SEEPEASECAN®T i4 tErdienihe—Lil@rat e was

Wﬁ@kétﬁﬂ @hQlle Sl a opgent Lt
Eﬁgou?ed ?nt)%ya dlleesgsrofhgl}eét%g?d(-l%%% , an%?‘t%re1

YiRBe 6Pé8|r|d1dteat (94Q/\d§lgoWP§€t edds¢ N1tration and
o&twﬁlﬁmlsw@u@gﬁ%méogﬂtﬂ i %ﬁl@f ahbleNrd%Jld » h’téhgtsol id
i.n_ et aride (3. e 2dded ani
BB Y= 2R nyd g St el LoRTH s GBS ok 3
mnder elwascostlumrge,d aatd ridoen mérperat waes foridrdduas. room

TGuSEPALSD (B IES DOt e L EOPIRY o s

trng preci
idedt bging f(|4|0t )i m@zsauumtegoanuw d¥o@iumn

MBEWRo & 8n JE¥ 8 b3 n&ited & P pdush Q§aomﬁg)'aﬂM“EHbWﬂ§xture was
purlfled ay gﬁg parative HPLC utilizing ODS col unn
THe 6P 0hPE " Edftarnfhg dRs? T eﬁtbvéda&et\ﬁ&se and 2-propanol

c(mcl%nt sat mm) to rah@gbrganmc Ilnay/@_@ UPa s Tam@@n?%tﬂ ate
ust .to a ncen rate
AR ARPh T8GR e D EsREoEH it satea in
HR Qo . (Mhsubéshdu@hwmsca:lrmmadl whrhebiteithy Widther to
% u 27Pr, T e
%01 AGUERYS o250 [‘ép\?(;{%urot a%&gtﬁi(géhﬂo%g&%t%%é‘; \}gz%ggonyl]—
'ﬁm;$qz} 221bydroxyethyl)pyrazo e (1.65 qg) as a solid.

(Lo @mw nﬂse’ué )ty %d'?szok.c)ﬁ Y%) 27( lx=car dé%g ,38z) ,

et ﬁad%ﬂyﬂzhf‘ﬁ%’zif%{ s ) @e&m c@aceﬁhe
=64-@rE Ppxyl abe (C81, mPs)as anoamprghows sels bHz), 6.84
(1H, t, J=5.5Hz), 7.20 (1H, s), 9.09 (1H, brs)
Example 12

7B-[(Z) -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-
pyrazoliolmethyl-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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'H-NMR(D20) S 1.52 (3H, s) , 1.53 (3H, s) , 2.05-2.25

(2H, 15 m), 3.26 (1H, d, J=17.4Hz), 3.56 (1H d,

J=17.4Hz), 3.30-3.45 (2H, n), 4.15 (2H, t, J=6. OHzR] Mar 2007
4.93 (1H, d, J=15.6Hz), 5.15 (1H, d, J=15.6Hz), 5.25

(1H, d, J 4.8Hz), 5.84 (1H, d, J=4.8Hz), 7.99 (1H s)

Prieng @ﬁ%ﬂo(@ﬂsowt'@n oH, t, J=6.4Hz), 3.15

7- I k] I
sIfIl“m” gal% S gy @Wf‘gﬁ#zﬁo%y??dmg €,
(QAG.Hg)z)ana.tsra etdy) am ne=£888@) ,9)4 .39 chly ofior, MUE4% . 5Hz,

) a d 1 bi s(tert

%gazar% (%1 ”%’(t(ﬁf I LIL’Ijo%grret’hanes %)f onylgguém di né
25—@501118)9) 1‘|1he(1ﬂxtdr;eré§ Sthz)red a25r édkh, d, J=5.0Hz),

n‘ﬁgr qtlﬁred fQJr_g d}_@y{s s The react Isqn m xt ure was

succéssively wth 10% aqueous citric acid

sBreppsRtiony i2fe and saturated aqueous sodi um hydrogen
carbonatg asgbutit@Rn B zprﬂ@ﬁh§1L4yer eWgs- dried over

hyd 30 t filt
LRy LT SR B Surb et X g swrsomic

Wit hddi(i7s 6pmdpy lwaed heddéa pgtm351um nitrate (111 g) under

7 3-bi.s(tert t b

dll% dF8°|lSﬁ- lgﬁ{dg%u o%g%r p??azo?u%n ggl&o%atasroao%ol i d.

1Hemmq:am1c@) B, 1413 l(ugllarlrss) Thé¢. Bacionsmixture was
4, 2

brsiéé Q%g l%Jé (31 (mg) Sgﬂizé &%Etaiizn%@esﬁl?’& I{I&E'

S) (1H, brs)
peted y fl tratlon and dried in vacuo to glve 3-

791&5%425( % A e da Ry drbpiadiza2@ 13,31 1@y £imi83n2l (0.63
c%Ibain eyt et hoxyi ni no) acet ani do] - 3- [ 7- guani di no-
21}&MIaydmsogd(-,$LFB|tm %@zg[ b5|2 (Iz]fp,yrrﬁ)zsaldx 03prABLBYl -(3H, m),
cephgm ar,bo e e n obt gi n
f?oﬁ?bé zHHyd:ryI)g?&HP 7.8 (RPN 7989 ?Eﬁ %‘?
7TPBeppZptid-orb-2krt - but oxycar bonyl am no-1, 2, 4-t hi adi azo

| -

olution of 3-nitro- 4 5,
3-yl)- 2 ?L tert-but oxicar bonyl - met hyI et hoxyi m no) -
aéettaﬁbcr@l]r@y&ﬁ%ﬁ%mé h§raip@'éaﬁ@1ﬁl41%aﬂoo§<§| 4t ei@ng

’mixture of sulfuric acid (0.6 ml), acetic acid (100 ml)
33 e gyalbeny Lot drod o2 g
Exappba (DQ 513y)asumide Anar hhdus geol iatmddpNVRE DRE) rbom
scRlop e o 683V, e pdr The Ry Va1 tered
(QHE , qtha=&ilate. wds ( ¢bincgntred.ctHz)n Bag@o( 1Hhe
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.
'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-alpyrimidine sulfuric acid salt
(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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d, J=15.1Hz), 5.04 (1H, d, J=15.1Hz), 5.26 (1H, d, 15
J=4.8Hz), 5.84 (1H, d, J=4.8Hz), 8.13 (1H, s)
Preparation 30 To a solution of 5-amino-I-(2- 21 Mar 2007
hydr oxyet hyl ) pyrazole (6.35 g) in a m xed sol vent of
et hanol (25 m) and concentrated hydrochloric acid 20
(PoP3B501 hitataddedhdr o sel bis oamyuttiet fidse v(gslo@d with
g%é Thgg]xture was qﬁ‘”eﬂ oom t enper a ureg ks
S REREsS PR SHorS1HR TEAT GI8 S T Toct eqob ELom-
fThérarganlandayhr(MhsrdnaedooVergmmhydrous magnesium

Y, (4.
20TEE8p o PR Dl Sap PR Ry ol 4 End)
Jess bgap, wasopu2fied by=gokmmp chrgmytegraphy on silica
?Qﬁ(ét‘utmg B z(ime@ﬂang’wem@ﬂmﬁé fos§h%l 8n[2,3-

5-am no-I"- (2- hydr oxyet hyl ) - 4-_ni troso yrazo e (97
g‘?lFﬁtﬁrﬁ]‘%@&%@lmowlé%ﬁﬂﬂi&mﬁ(f% ®(52 nl) and
V\@égfaﬁ?’QQ@pﬁﬂﬁamd [Iﬁ@iﬁﬂpyﬂrﬁﬁllﬁ%dﬁaw adigmae a solid.
car bon er a ogen atnmosphere at ro
g 9?%%$)org41d%\§/s(¥ﬂf'tgs 't He Yat &Y Yst S 3\11a52'c')LrE_2'14 (2H,
fm)teBe63ef3f 3t heHj iy ate. 08s (eéncent rkt@dOin) vaéud.’ (1H,

W] eshdye ‘é\?_\?le,t rdfurgted wiph gethanol, apgl g pedyia,
4E8aIdpém ﬁ@ | - (2- hydroxyet hyl )pyrazole sulfuric acid

ff"t ( gggagga@Hufd be,gklgl}@%ﬁégwgg%elfbs &@flt-
2&%@?3{2@ lamkne T bn? 82~ F81addegntisi onl br 2~ (1
4b§t5k§@b&%‘dny(12 1-hysleioxyethykypyriazol ec sthhudb¢ -36i d

50. 5 d
ﬁ%%&m&% e Bet 205y Goe 1T R el M-
diﬁemhyl&m¢mHMidnS(2e®tml) was added sodium iodide (181
b, [Slele] f fo i.dli
T T e
hagrmlnnfttea cdol ithg greagitiee maﬁﬁurﬁwéver%cw@ﬁd 3-12,3-
nbﬂe.%ér\ﬂa%uwaﬁgﬁ@aéy&ﬁﬁ?gﬁsmwﬂﬂ Wl ®r g, #% aqueous

citric acid solution, water and aqueous sodj um
hyaﬁagéwdr@amleo bt %r%ﬁyrwel%%nf /1 a9e) qas
dnbedy0esle SOHMASUlSabenlfil t Ehed ward « onicend Fat eds
Ingggﬁg%ofalgteﬁﬂﬁrrﬁséedrgge%%utrrel tf%rrat7eq1c.\7l\1n11¥g. a 'f% nge
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 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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acetate (50 m) and diethyl ether (200 m) to give 5
15
am no-4-[2, 3-bi s(tert-but oxycarbonyl ) guani di no] - 1-Z12viar 2007
hydr oxyet hyl ) pyrazole (50 g) as a solid. 1H NVR(CDC13)
8 1.47 (9H, s) , 1.53 (9H, s) , 3.28 (iH br)
4aﬂa 4-Q%d 44 vdcud. ﬁg Qzlvhe r )c.ru7dé2pf&ﬁ'llc$.) ,(59.08mg) ,
r 11.55_(1H,. br
Vb en) Was gyt BYibrRparTNS opG. ytitizing ODS
caobumm | - Whehwhudtﬁqnwmh@;amagaald@sﬁr¢@jwnmdoct was
g d t | 1- I 0] yl=3-
e st S e BRUE R RE O Ry corfeentrate
oﬁpg,ﬁgdqﬁﬁﬁﬁkﬁqmﬁyquy|pH 3 with concentrated

|71_l§d&(3aﬂ%1(15c t£h1a PEh @ UHFRABE A PRed 6ndphi Bl 2p-20
3P fspbdishie  Gh ¢t 6% c SPEERFR LR h§ T RERBRY FAitHo)30 %
aﬁqhamuaﬂzébﬁﬂﬁ&m@nethyme3emeahenmémcakhﬂxymafetaadto

SAPRBLL 302 Mk g (YRFEO hEPX JEROyY 3 9dahP dfASE- 782 (2) -2~
3Q5hpdriavoy€t ] 4 pyin dadli e ziod Bhey I9ard- hnoerbasyii-

STy ol an R ATELEbaS Aol | AR RR0L 8 b %7

Jfﬂrgﬂqzz)drosf ooypagolo [JJ—gﬂzs)yrm%@lmlgmm(eZHylﬁ—cephem—

/5403a&%@xjiaﬁb4ﬂﬁﬂkg%) gsl£n(5ﬁo hdU§4sgtEH 5. 28

35 (1H, % () =5. OHz), 8.09 (1H,
sJH-JR§Re @) i ®nl 33 Td3§rs§| utljoﬁ%f(i‘}’ﬂ[rZS(kablzs(Ot%“r% 25 (2H,
bmb oxxacarebonw) gaupani€i nehuz,) 3- & lsalr (J]:]HH—dr,n da:zw[ m&) ,

o8y Rt hdaedt s bhendr REC KT o T PHELT 3598 Hax, a,
nﬂxﬂﬁréHwas 5n15réﬁHatd5064ﬁﬁ &Hhpur §. 2Af t(@H, d, J=4.8Hz),
cgoglnqlﬁﬂﬂ r néﬂgfo qlbgmyigmqu to the reaction

n1xture ure ‘'was washed successively
citric acid solution, brine and

saturat@g QQQ%Q%%fﬁﬂﬂdEn7h¥ﬂiﬁgeQ @w@¥H¥HﬁbSPHUt|0n
The organlc éger was _dried over anh droussnagne3|um

st geel [fli 13 e By Bagc L oftedtrie A F A vaRd hé 9) . 4-
reauméanyxsmMH¢fpﬁﬂlbynéo(Q@@umgxﬁuwmatﬁgéanbaamine (8.10

oLh98 g5l sl ing hER, 330 st aneld oft 91 B g7 mte
bbuunygmdmhqngbuahfdtn@ﬁlmommmﬁﬂhQM$mmhybn2l$qma@mﬂine
0'(165‘1'8mg‘3la.20[1-%’e2'n{?|1>9é’15%%§s( ét%lr@d as &Sk gemperature

for 2 hours. The reaction mixture was washed
sﬁccessively with 10% aqueous citric acid solution,
brine and saturated agueous sodium hydrogen carbonate
solution. The organic layer was dried over anhydrous
magnesium sulfate, filtered and concentrated in wvacuo.
The residue was triturated with diisopropyl ether to
give 7-[2,3-bis(tert-butoxycarbonyl)guanidino]-2,3-
dihydro-1H-imidazo[l,2-b]lpyrazole (4.6 g) as a solid.
'H-NMR (CDC1s) & 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 (1H, brs), 11.32 (1H, brs)
Example 14

7B-[(Z) -2~ (5-Amino-1,2,4-thiadiazol-3-yl)-2-(1-
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1H NVR(CDC13) 8 1.47 (9H, s), 1.48 (9H, s), 3.50 (2H,
t, 15 J=7.8Hz), 3.92 (2H, t, J=7.8Hz), 7.07-7.26 (10H,
n, 7.53-7.54 (6H, n), 8.34 (1H, brs), 11.12 (1H, 21 Mar2007
brs) Exanple 16 To a solution of benzhydryl
7(3-[(2)-2-(5-am no-
hgrﬂ?kgh&dm ( yl):’ewc)xiirgliilbgétcemﬂmm X ]?%gen%ﬁhanwino—
t et haxyi d na).acet angi doj - 3-i odonet - 3-
Bt Do AR B0 MGy T EURE RLdr ASEHIIPS Hent A6 13 Ay~
wasphedued -Natraxgetdiyd si | yl ) acet am de (656 ng), and
th ' : ' t f
e rn%ﬂ&;%l?%é %Hﬂ’éﬁk&iW£§og%£ggB%§ggg§%l5En§9ydryl

m nut es. € reaction m xture was

77p2] 32bi-8(t(értteax—butoxycarbonylamino-1,2,4-thiadiazol-
bylg%)’ PQquﬂYde)xgil%ﬁE’é>E‘9£|:a%bbhyﬂhﬂnéiﬂé@%yétﬁoﬁyﬁmﬁh@n -

o- 1Him dazo[1, 2-b]pyrazole_( 305@. e\/\,holﬁ
nRehrBideds Saqh PR thBomoT SRPASI et 2 BPoBYhalrs and 7+
T2t Beb ikqaWriti-g t ©agt & 8B ofiiyR Y Wit niel mapded3ethtlydro-1H-

acetate (.10 and ter Q0 nm) . The aguequ
e fel easa R Eabe il 8 GApE T aEh: Sgagn Bxample
walhed wnt kmbO%ramueosislsddi um trifl uoroacetate

o TR SV SEolp i S ratss b1 £ ar daoTaR” d.

T Fum ate a ér éd.” "The

fiFlvaPdzhas Iodncehtiat 8d v517a861R) 6 #t 1Pn (Zéoud, HieB- 7HZ) ,

congentrat e gvasy-ppured) | nh0435 did sepr apys . ehiher, 6120 (iH,
m.), and the resultln? precipitate S cgl%gctgg}tby

8kt Vatrod Bl dti®t ThE vEeud=1Po %ot uti oA dfHrné&-
resul urg ,sdl.igh i mmptayl ere . 85:)21 VEr3 2004, shl ori de
(2.0 m were3aodded anisole (0.67 m) and

t te-acid (1.34 mM), and the m xture was
stirredTat ar eoduttdrmperaf reahbno4lhddrs. The reaction

. . 7 | 5
TS BB AURLLOLE, (LS APAy SLMELEA20cThkn. o
f etheapilod 2éndnl)draed cﬁnva@@éat’f@cbihﬁéd@@hiaélﬁr &d&t

(480088) mnWhivedys Y@se@UaLbLAd sy iyeReyathyerkReC(7.03 g) .
utilizin S columm, The el uate containi n%\ya %& re;j h
pFBEuUBL cdrentFarsgd 4 RN BPREIPFIFEC QT The hours.

COREERikate Maihadiaisi @de 1@ a0 calldicpdt 3owi Fhltration and
cqncent r.at ed hydrochl oric.acid_an r.0 ra on,
CRALER P NP (FF efbre R Sitat el R BV A BB 20
ehitireg opivirta 3006 aGtiedug) 2apr epawdlid The el uate was
CONCERk | BLEE_4O0) 2ROyt c30 By 1N vague apgdy  3.94 (2, 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) 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 (1H, s)
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| yophilized to give

7(3-[(2)-2-(5-am no-1, 2, 4-t hi adi azol 15 .
3-yl)-2-(1-carboxy-I -net hyl et hoxyi mi no) acet ami do] - 31 Mar 2007
- guani di no- 2, 3-di hydro-5-(1Hi m dazo[ 1, 2-

b] pyrazol i o) ] met hyl - 3- cephem 4- car boxyl ate (20.4 ng)
afreppzaipk@hods solid. ''HNVR(D20) 5 1.51 (3H, s)

1.52 (3H, %) sush s { Ih o@ 42%-%r11a%419rg!gl ggﬁl (1H d,

J=17.9Hz), 4.19°(2H, t,
Jha'dﬂ%yeiahnlﬂ?XHaZaleJﬁsnlmrglcsa@@d(ﬁﬂlt d50 0 g) in

Jcﬂidﬂﬁﬁenﬁ @ﬁo@lﬂl)dwe%flgﬁ%hgi 45§3§mé%ﬂyﬂ$m1no)pyrldlne

5.84
Pr(ép q)o'n %ﬂlé%mféag‘lgﬁsp d‘iﬁl)ofa*n‘g 1,3-bis(tert-
1bhtaxydxrb@m&ln?dal&kgf&hd&%méﬁh&ﬂeﬁﬁlhbh@ﬂ@guanldlne
oy, m ) was_ added tert
(g 196 r%’ce?pr opye)Z:ar}bgrm?eW?E §Gl§)red¥\ﬁjd%% Rk ire fds 2
Shpﬂﬂ§d atfitegmaenbenat aneahod ck faurh, TEhéhEeactlon

I | g n
(RS M S St N AL L 20BEERY. B Kineous

aCidrdal rqid 1$Pb§tl°8ndwtaﬁ@%%®r@qm@ust Sprﬂe@hnathydrOQ'en
30eriemhat daysiuiien . r eagLi BB gRINIIUNG JAS £ONCEPE LAt 8¢ ey

RS et ML e SR e e
neebammd(ﬁﬂswtﬁbtﬂrhﬁeglw&ﬂﬁiﬁﬂmmkéd3§olvent of ethyl

te 0X r
§ %ﬁ En(/era q%}%) %ﬁg ?lgs tﬂrﬁqlxé) ﬁ#ﬁ/ﬁ(‘%ﬁ/ﬁg d@)lv§ 5-
1a@1np@H D, 3- h;ﬂBthﬁ9b@2nyQarbdhﬁD)gﬁaﬁSd@?T]d?—(2—
2 ) n .79 57 r
s B toBd (8 3t T3 (20 21 2100
7. H?NMJMFIDCE)B Exanplle (Q‘H T sbl 51’13| OAHf sbenz:-hyctﬁ yl1H, br),
B D@ZU-.25( 5c4ef tm) P 4.65 (2H, 7.22 s), 9 85 (1H,

xycar 24th|ad|a201 3-yl)- 2(1
bgifgnggr‘%g’ﬂ ﬂ{n rr}?ff%yl et hoxyi ni no) acet am do] - 3-
cHkempiet I\ - 3- cephem 4- car boxyl ate (1. 8 Q) |ndeN-

di met h 0 i de (2.0 .n dedsolum|0|e

(195w LRI Phd sranhid had ErEfredlar qoomy L -2 (1-

t eapbeavoderfegth iD= Bory hut es) afe tanel dehes + OB —aind o6 -
o _

V\@ﬁgﬁ? %g%( t *ezf-{‘@zgﬁ% o%r%’é%’%?iﬁ%’ [1) am r? g]rparzooprJf? LfPeFBX)l

rr%?ﬂ??ﬁ‘y ard®MmEEY) and the whole mi xture was

stirredriaé 82€1E0k AR SwadOobRE i hesUldidig BERALE,QPy1

7B—[(Z)—2—(5—tert—butoxycarbonylamino—1,2,4—thiadiazol—
3-yl)-2-(1-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 (l1H, d, J=14.9Hz), 5.11 (1H, d, Jg=14.9Hz), 5.28
(1, d, J=5.0Hz), 5.84 (1H, d, J=5.0Hz), 8.09 (1H, 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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m xture were added ethyl acetate (50 m) and water (50

15 m ). The aqueous | ayer was separated, and the

organic layer was washed with 10% aqueous sodi um 21 Mar 2007
trifluoroacetate solution and brine, dried over

anhydrous sodiumsulfate and filtered. The filtrate

W@Ppyﬁ?.@@@tﬂﬁt%@ 63 &h@U§yﬁlﬂtnén(E@CuﬂJ Rhﬁs added

concentra our e |n opr 100

Y COBRRY L Ehwde G IR et pPe aPL vl Mot Be e

fsﬂlfﬁéuoatalﬁ@ cdEbed 5 moacto. After seboliog, oﬁ:hﬂh:eroform
ting soli t e | m

a d@ ahi S6re %fiegi rﬁ? {‘P{é EIL'LS)%r glgé{etﬁll% acglgl&/eraﬁe

mu)xttrhe wegutma;smgadzss&m@wwewswtﬁh rlee aqqlﬁ%@ms citric
%%%Jow 4oy Saﬁ@dsaee%%@d Mo &l i S 096 QR M

100 The resulting precipitate was

c@@é@géé B¢ roonE R | Yl ahéor i e%h? n°rPaRds HEYfive" s
Cdﬁﬂ@dpbeéwtan(h%&&dma , mibh6BiVAS sulfdtd edf bytered and

aralv% PLCut|I|Z|n DS col ynmm. The 30 % éeb

CONE AP ARG 5 Cdadt MRS bdUt® vESS LOHCe HEFallF Tiicd DY
a:ig@hﬁmBOchirom’amﬂphjhencsmd:enar ated. mm@sweum 8%

abo hydr I id and

crﬁ? 581? W‘nlog a| onéggﬁ go [?Ct}’tsu %h:nm cal
o@upgxaca@bpnemnqmrgnw;hoBe%aefu@@@l@ﬂpﬁmho? 3Tﬁéhydr°—
3?}15%{1{?832 S Wﬁ(‘}fé‘&@ﬁetQla@QUtg)?’Qasma'é‘ol/@@UO and

| Ze lve
THMIZ]CQC@-S)- ihot1, 298t B adilaAd - (9H, s), 3.50 (2H, t,
3J¥17)82261 Q,argtzoxyzﬂ[ nr’et hyket Baxyi, mm®m7emm dODH3- i3,

VA7 55007 4oy 3ol o tgy'%ﬁre%ﬁ@]m LE b e 0of 54

ngiamplanmarmr phous solid. "'H NVR(D20) 8 1 52 (3H,

s) , 1.8

J=8Hz) , é% éz??ﬁu)ttmrb ?%% nz&%i("%‘éy%zH [ézq %1% thino-

3149, ¢tHhigdirzehy) Ty B) 72-(3HES)- mwi(qwfbanyl 1-

JdP he %d§§ﬂﬂfﬁoﬂacété§ﬂébﬂJ§4¥§d&ﬁétE§ng5ﬁé hem-4-

5.84 & s) Preparation 35 %

sﬁ§6€ﬁ§ﬁéﬁ‘t@f <18119 f&%} bbﬂy dN e ot fosami emj;)2 ml)

nﬁbgyba@%dC{Nh—O(lfﬂﬂﬁnegﬂlemhll%s aaiédﬁﬁnjgﬁt_(bﬂﬁying), and the
am noet hyl ) car under_ i co

aﬂéXH%e e %’ée@t ?%r géogltltrg%) R ERPE ?afur egb plyutes.

hDur sheTaeahe reeacti vhurextvase ageteal dbdEd, J-bis (tert—

butoxycarbonyl) guanidino]-1-triphenylmethyl-2,3-dihydro-

1H-imidazo[l,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
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
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et hyl di i sopropyl am ne (1.28 g) and 3-amino-4,5,6,7 15
tetrahydropyrazol o[ 1, 5-a] pyri m dine sulfuric acid salt
(1.18 g), and the m xture was stirred at 50C for 6 21 Mar 2007
hours. The reaction m xture was washed with brine. The
organic layer was dried over anhydrous magnesium

et f & de f(tzlzbem&d fmdé:om&@araheaﬁim (&C. L. nme and

resj e was uri chr.o r.a

ST LS OEr SO G o t H 38 Bt hanSrPortsr SO TS ™2
BiverBed 3at2rpperdemperature for 4 hours The reaction
bqu car bony ] I =

&t A y%r%%;s/rg)?glmo l(é—wﬁ/ ‘Mm’g gg:h 5 (alsZ% ml). The
Sto¢$1dltlngl- NWR@@D@I@)’C@B MaﬂBCP!DHeCé;)%d by fibtngtiop and
'arle% %g 3§c§osﬁxﬂéﬁﬂéﬁa énge(gﬂod@ctLﬁﬁﬂa’m )69whlch

5.14  (2H,” br) £ 17 é Si
E&ﬁﬁpp@rigled by preparatlve HPLC' utlllzlng DS’ column.

7ﬁﬁé[é2ﬁa£e(5bﬁﬁdﬁhihé3ﬁ-d@saﬁbdzpko&dﬁﬂ ﬁhi|concentrated

car bo I t hox t d 3- 0

Cer ot TH LS P o)t am el Bl LAl B oo
a&@yabafmdl pHo}Srmzt:hm ca?me@ﬂnEnaaedahg@mcatJ@rfmeacid| end
C oun i ne rom .
RO o2 R R e A TAR DR ) MG Lyt Shenise!
|Corporation) eluting Wlth 30% agqueous propanol The
3 ¥hded- (st QoAU ER] beaylabburﬁetsfoylnﬁﬁ hiox W &606) and

35 acetam do] - 3-chl or onet hyl - -ceghem4 car bo Xl ate
ahyophilized to give 7B-[1(Z)-2-(5-amino- thiadiazol~-

(3={2y LQLQnLcBWm@yh}amtn@kgtllﬁwn}wméj@amﬂds;| 63-[7~

7- tetrahédro%y %{ 7? zlgyrl m.di n | t he sane

R e R R teRsRddy Kol i d. 59 21

ghggﬁgﬁgillHemhRﬁm%@%Z?éd?gffmSH c&ﬁbdkiﬁhﬁ@kﬂ29)4,mg) as
t, J=6Hz), 3.24 (1H d,

a’isﬂ%‘?rp&%g ?O?IEId(SH . 4.12-4. 15)(2H m( 4. 88

("B NMR (D06 HE )], . 51133H(1H) d1.5216638, &) 253¢36, (AH, d,

JJ-5W)9H§)853(36F1 P|1H5 d=5b&) 7 'éHBE% (U 18) (28, t, J=8.7Hz),

Pre aration 36 suspensi gn

137cAtBonyl le‘rﬁ dH%%l e t9%3 (ﬂ‘&)' % wethyl{®ak, 5-00 (1H,
C@l ofide (4G )Nl )5 vees ad@eddd [216t. e.er-) , 5.26 (lH d,

R I T T L A Y IV

rppepbheanepat Brde for 2 hours. To the reacti on mxture

ver e ed N sQ y] an
T B e
gg) andmeh@ylene chlorlde (20 ml) was added ter 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
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-
(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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m xture was stirred under ref lux for 4 hours. The 15
reaction m xture was washed with brine. The organic
| ayer was dried over anhydrous nagnesium sul fate, 21 Mar2007
filtered and concentrated in vacuo. The residue was
purified by colum chromatography on silica ge
eﬂ;:uti,ng 8%l t(hHL,0%xet et / ¢hior bf-or,ma.®@ @i veH, s), 7.12
ﬂ%1 ? 4-(3-{2 20 f (tert-butoxycarbonyl) am no]

ky eldo) 1- nethyl pyrazole (255 ng) as a solid.

I&kamﬁﬂEW$Q>d6) 6 1.38 (9H, s) , 3.19-3.20 (2H, m ,

3.51 H, 2 (2 8 > g _
6. 95 (1 Sg?luj}lb’é‘( (’?Hbér)zjh%gggél ?Er‘?é%i eprert
(hm¢o§ygpr@9ng@§ﬁﬂqub 2,4- thladlazol 3-yly-2-(I-tert-
71§1§t5§§):a%b6 %Amlrl%é-t}?yﬂetﬁbﬁ?'lﬁl&@i'o)%déﬁar@ﬂﬂéi ~3—

car boxy-I| - net hyl et hoxyi m no) acet a - 3-am no- 4 3
chlorgmethyl cephg%— 4—c rboxyTate (1{ n k

(cinaatngem@mwom dod - @-mef hyhsl -alﬂMe’iiZOElcbd):}lmet hyHide (199
ggfgéﬁdcﬁéﬁgééﬁghe 30 Jhes%kgkgdpo oqunm@émperature for
733 niApt2s(.5- Eerthbuu@@ﬂxm®mnyiahum@ va3 4ddeddbazmino-

_ l -1
y(g é3 ﬂf}gﬁFkﬁﬁ%ﬁg¥c?%bonyl)amlﬂ$h(Hﬁyy ?urﬁé§9)
aset

Ivnl@zyf]ragﬂém oréoheting) - Qn@eﬁh@WAL%la? ol tare WA
st%?ﬁeclggoé't( %'2(°% [fgxe g kﬂ‘glp.lix% C?rf{? Nyth & a%ﬁggﬁtlglgj(?ﬁ::{]ea ction
%ﬁﬁ}léewe§§ éﬁﬁi ﬁa&% 26P atem%r%zoﬁn% yagsr (50
(BH) . S)Thééigﬁebgb4%$yeri%é§.é%giédtedJ kﬁk%gﬂ;? igganlc
SBbyek gAe engl S i o8 SRR sty r
JEESERPOrSalE ta(tlH, sch,utItQEHzl)ld brzi@e(,lrdr:dedJezBHz)

5a§ﬁ G35y <d so‘]if‘@ﬁ%)s,ul?fgg F'gl $h1 erleﬁ[?f'“ atiQn J_Bfl‘érg‘@e was

a sud pension o -car .95 9g)
n@@hyeeﬁéa@mdor‘queal{%tn’@)m énacreédPQertT tcgﬁrnwntrate

(@%@W{pﬁﬁ@e@y{:)@@ bﬂ@é(?pfépgz gxherderigEeancpol aﬁfa, the

an m Xture was Sstirre a room re or
hBEFE‘ltl?S RS Gt bR WRst aPi Ja%d‘gﬁ?éatlon and
eahybdluﬁo&@QQ¥Jammuad:hd%h@ioﬁndf the resulting solid in

[ 1 2-
srﬂ?ﬂ]iy?‘@ngm %‘ salTJIC?? ZP“;Z 9?2 ﬁéidr)f%%(t J?igOle (1.2 ml)
sandr5dléﬂwunﬂaQQﬁ¢@ra¢ude(ﬂoﬂ mi)hoﬁh§ rEeukieing

rggihkqgnmﬁg§”§%ﬂ¥¥§aaggegobﬁiE%hperature 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 7B—[(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-
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chloride (9.0 g) and triethylamne (3.0 g) The m xture

15 was stirred at roomtenperature for 24 hours. The
reaction m xture was washed wi th 10% aqueous citrixd mar2007
acid solution, brine and saturated agqueous sodi um
hydrogen carbonate solution. The organic | ayer was
dbiedzoven } marthydr-Bisc eplyarsi viasilcatlstd i [58rrd) and an
concen rat edﬁ}éTOdn vacuo. The residue was purified by
cdf'onk Eﬁrg 04graphy on silica gel eluting with 3%
ﬁmmﬂmkmmloﬁcﬂfwzn(aﬂgu ve ,71( 3> 2t3Ktesl; 1.85-1.88 (2H,
Ol OXACBED gidy! )9t ohdor 2.3 lygierl 3 26 (21,

trify mdg%-ﬂ[lz'b razolei
HNWR(7€90:13)3 391 (9@4, dy18Hz)19 47# 53»171 sg 64-96 (1H,

(dH s=bEs),) 357816’5 @fﬁg%ﬂ D’Hsﬁél (51515 b{im, 54975=5Hz) ,
(2h, br), 7,2 7.2 OH M), 7 46°7.47
(%H,g‘ln)( HExgrrp 5252)1'0 % %I Lﬁtllﬁon Sdf benzhydr yl
Iégefiéfhtag(rﬁamln no- 30 b

i adi azo u as.han.
nmet hyl e %o?y?ﬁ]sﬁg)ngéé’) arﬁ d]j] - Saongtn&ildr%?%l}eg%dﬁ (973
cagboxyl alteeh(y&mlmg:)hl@:_rmhl- dil@entiyl fvcﬁsmmi@!ed( 2egtrbptyl
Mﬁs QdQQQnNé&; g. rr%%£¥E)Q§eHQW' elﬁgﬁgrny%oFéggling,

Xt ure roomt nperature
ndRgt §§e slamt@lnqwéﬂa%a%néﬁem Rftur® Qlst peregature for 2

7h6§f§2 [tbekhe reaction mlxture were added N-
but oxxcar bonyl ) anmi n J]p‘}?‘%h re| d| h%/dro | -
a

t PERY LA QPR YL 35 8( % o 2 whofe 7"
NtEtbA vy Sidadelb pt , seanrpyermﬁromw esxibfuﬁlhoamd salt

To_61_21 Mar 2007 th It t '

Ao ABoBhyl “Core ™LEBERF) AR VAL St n] C THE ©

agoeoes | der reas tdepamat ety randashyaghgahivcl tlaylerings The
thllwtﬂéy%%@wégugggéds @éfnéﬂr#éygﬁgaﬁg & ium sulfate,

on an ri ne rle over a ydrous Sodl um
smiafeéealn@nfd |aofreqntraBedf ARt VA Gvas THehdert Fdeeqras

tﬁu@@gweoﬁw dﬂa&ﬁ@uahra{mgt%@%w g&{ esmmcalog_éqd eluting

IR IR LR RN SR TR

vaﬁuexyﬁar&oaqjlutammmethgl}i:&erleisml-m ng, spv+d in

T RER Al oo hel YRR A PIRE Ly e gy sotie-

shk&mmmmcma%)st& rred3at(9HQOm)t,erpertur €6 f(AH, 4nho,ur3s. 22—

agdspoyred into didsopsgpyk ethen; (120, nggd. (11, br), 5.14
(2H, br), 5.69 (1H, br), 7.17 (1lH, s)

Example 18

7B-[(2)-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-1l-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-(l-tert-butoxycarbonyl-l-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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The resulting precipitate was collected by filtration

15 and dried in vacuo to give a crude product (830

mg), which was purified by preparative HPLC uti | 2ZiMgj2007
ODS columm. The eluate containing a desired product
mas concentrated to about 30 ml in vacuo. The

t has, =l u§1t1|eds§o ahow mdﬁshwthz 09-2.21 (2H,
CO ce or i i r a e
GEPeeD 3 S0.e0 Dyl g Srraomgp epiods o <.
e(iﬁtnlg)w £h120%. léqueibfdjs Iﬁ)prép@r&ol(lHrhedeIJfaiLéHMS 5.13
Cgfﬁe”&rage‘igg-%) ,at!soués 3P/ hn wasyy yands | yophi i zgd

(JS‘g racﬁ)azol 3-yl)-2-(1-carboxy-1 25

et byhehhoxwi &ﬂ@&o) agegagn ﬁoljI 3- {57 [ 3- (2-

am noet hyr)yurei do [ ro
b]pyraiBP|%)§H§Pﬁ%§l§nbéﬁ%éhwh cﬁéﬁgg %A&ﬁ%??&ﬁ (973
asg) ainafmethlydléshes adh Db r 1 die NYRO D) 3va]s EaBdcaédH 0s)2- (tert-

TltebyCasBhavGnthd Pty nil =g i 4 " L E g unaer

4146~ caa;mg,m}dz)thea z@ﬂ_xﬂuns (208, sirred 94t (Tpiomd,

J= 2 5 7 , .
SHPR RS s Sl Sl S e
a2 ad eHsﬁ@ﬁydfdlﬂsppwxobﬁwaieu rhldéziglga) (20@ “gp- Plﬁamlno-
dﬁhﬂgﬁﬁ?&??y@:@z@l@ un £301 81 hcwas sadded( . 69! 4 i, OandOfthe

T B A e e T 165 M Foatey Hte SobrvEy: ahke

thea62idh MAR2AY wad Xxbamﬁem/amm rechatl rmomorganic

LSRR hEr e SR 2Ryt S A, XL 4] e ©
41 bl deartnenid rceirh;&rplyxa‘zedelsuwfamucc adih¢ g idye. 88s
g%quggah% 1#11& Wasr ShhED g@a@w QA élifggegegggquting

o the reaction m Xt ure were a
t¥itlh 18R] Glﬁté@f{%l@b?r@ﬁérmrt@t [ i reaminoo8—¢p-12-

Thec 8k xtyhe oM St i $r) ahi hegeheperatdi @) for 2
hours. . The regctloi}sglxture was shed with 10%

d&%EBM&ngﬁﬁl & At i B, b nd saturated 10
aﬂqyems(§Mgoua}5hy§irgggedqaﬁb0@ate3soimozno The, m), 3.51
organi ¢ y ried_.oyer,anhy u iu
s&?gats)’ |ﬁ?%r@§iand’con§§n agégﬁ?nayggggg§ @ 95 (1H,
ries) dud . ﬁés(hﬁgl#hed8bQZCéﬂHnnhﬂﬂ%Mnﬁ(kﬁaphy,ohrS)
stkéﬁglgehgelutlng

7B-[(Z) -2~ (5-Amino-1,2,4-thiadiazol-3-yl)-2-(1-
carboxy-l-methylethoxyimino)acetamido]-3—-{3-amino—-4-[3-

(2—aminoethoxy)ureido]—-2-methyl-l1-pyrazolio}methyl-3-
cephem—4-carboxylate

The title compound was obtained from benzhydryl
78-[(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)aminc]ethoxy}-
ureido)-l1-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 (1H, d, J=18Hz), 3.74
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wi th 5% net hanol /chloroformto give 4-{[2-(tert 15
but oxycar bonyl am no) et hoxycar bonyl ] am no} - 5- 1 Mar 2007
(tritylam no)-I-nethyl pyrazole (1.91 g) as a soli 02
"H-NVR(CDC13) S 1.46 (9H, s) , 2.89 (3H, s) ,

3.30-3.36 (2H, nm), 4.03-4.07 (2H, m, 4.37 (1H, brs),
4(§15 (QH ari7 @2 € 1H=bn}) ,741897. Q% (16H J#)580) , 5.17

%-%- =L5E&lime 2%, 41Eni ai d70R3- y|53 % (1 4

oa#bla)xy I -7rr9t3hy(|1&i,hcs<)y| m no) acet am do] - 3-{3-am no-4-[ (

% reparation 37 nyl ) am no] - 2- net hyl - | - pyrazol i o} net hyl

- 3- cephem 4sBapbosyioat epfzsl The-earbenydmidmidiagsle (1.95
;a%?eﬂeEhézéﬁanﬁﬁTgﬂide (20 ml) was added tert-butyl N-

-2-(5-amno-1 4-t hi adi azol -3-yl)-2-(1-tert-
bl oRPEBRPBERYIL (CaRRANA BE hdkyPRi FA) Ag¥tei ep-geoling, and

i-edonmat hyhir3- cephei fr £8d baxy rabe arthpeddPuféefdbr 2 hours.
bftjt ? car bonyl.am n t hoxycar bon OJI no}-5 30

Pi %?aﬁleﬁ llonrré#ﬁ YOy a9G6re P ﬁﬁﬁgr&ame nmanner as
|@thﬂdmlsep2®p@slmmomhﬁasgsolalmﬂ THENMRY B2 (OB —8ihydro-

855 5P 20Tt agholy, syteldigiactl sdftigle2 o,

s3nd4tBe- iz urzH way , sigredlHt d:ooytmer%tqsesgor 16
(ﬂéhrg JTé5k¥E r%é%%ﬂﬁHimf&t&réH%Ere5éﬁaééfirfkyl

%h Preparation 39 To a sol uti on of
7C%ﬁ9ﬁéd2 39d| f&ﬂ§4¢+tB%e§EY&ﬁﬁﬂgﬁb7 .0 g). The mixture

i b dag el krddolary radeh ecsubbubiceracifbsal4 Kdu#d2. g)Thad

N- et hyl, di I 2.7 t hyl hl de
N R BORSRH MDD TR PR SOpTELdE st
aseloxypnsubaiimar el (4da®0rgred Humeanud usedivas hydrogen

S£££%Sga§e sof%%géfgpagﬁ%Q%P%%?% satgfate é”H&led over

reactron mxture Wwa aqueous
saghudrhygr ogame skumoriat 6asel utfildieradl am@ eppapncrated

| a¥e;a a8 . dripgd QWeri qu AN YLE OYS  TRGRES M it e,
filtered and concentrated in.vacuo.. Thé oi|y_residue

WBRT PUALPRERIY 5t mlmacﬁ?én&tl&gtr%wbﬁh s?Fica gel
eh&thBg oW/t 15%0 fethape! fehkoref @r-ma-of giyet—

st e Lt b S ORI (LR
soritylimidazo[l,2-blpyrazole (800 mg) as a solid.
'H-NMR (CDCls) & 1.43 (9H, s), 3.19 (4H, br), 3.69 (1H,
brs), 3.78-3.85 (4H, m), 4.51 (1H, br), 5.07 (l1H, 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-b]lpyrazole (700 mg), and the whole

mixture was stirred at room temperature for 6 hours. To
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1H NMR(CDC13) 6 1.47 (9H, s) , 3.89 (2H, d, J=5.5Hz),
3.97 15 (2H, dt, J=2.7, 7.3Hz), 4.18 (2H, t,
J=7.3Hz), 4.55 (1H, br), 5.22 (1H, br), 7.16 (1H, 2%Mar 2007
7.95 (1H, br) Exanple 22 To a solution of benzhydryl
7(3-[(2)-2-(5-tert-

@xyéaﬁmemylbame&tll&q dniktadeazelre3ade@-¢ihyracetate

Rilaet g LA i LR C S W
i e hytédr, rraldde!:l(e’z cﬂrcmmmaiagddedra@dmﬁh@@dwd’eh 10%
gaoﬁp 8) 5 o8t NGB KIS G2 ¥BBaSE! ol Alod OO brine,

era ure 0 the reactlon m xture
viiisiaddede- P@hyﬁrous sodium sulfate and filtered. The

(ffﬁrsz%%&%ara&mér@m&@éacgayla]o%m»cncs- 2. 3- th hydegol H The
i mdazo 2-b] pyrazol e ng). . The whol e m xt ur e#\%a ml)

s¢PReed 5?”‘38’0@3% PR r éntq’odtlﬁé OPFARYS riRehC

Eﬁﬁé& U%Ee%%ﬁu@d:dﬁ{b qsﬂlyélp@eaateew(abo&dmJ)de@u:@ddmayer

. e ueous, | ayer separ at e nd th
o‘fﬂg%.ﬁre)tlsé PAPE AR R hEACHPE b 1B0E g aE Lot Tinfhe
tréft ol ngcebdtial sm ute oimy Aadebrchideridltd et oWenl) were

a”&é(g&"%%l%%‘i' S ofrg%? ?Hg ﬁﬁﬂfﬂ&?xo%&%é' LA (2.0 ml).

concentra n vacuo
ctblmeenersatl@mmwmbutie@nu wes ditiigamcopyt eorertemperature

%r angdothe %%cf %ﬂfé@glﬁesca@ﬂs@tp%wl cotheet Q@zbyml)
tration and dried in vacuo. sol'ution of

r“élg«m FeayLlEdma HJ??C%@%"H?F%n@aEhI%#c?& %A ? &f&ré‘clon
?ngﬂ@d%ﬁmbaollel (v &g 1)02 1@f\J/get glo fd:cth@Te()Ei_Qﬁidl\Ec’aCI( d302ma) ,

e resul t.l I (0]

TV pha e Bl Lok e £ bt eppep v il G e 138 giing oos

| @b budhi. sophepyluettkercqrishimi hg. aTHe siesd tpmgduci_: was
pégﬁ Q{’xtl:@a%e\wscocoéﬂ Eego b%lf' gxsézaatdli%ﬁ %ré&gcéﬁ‘trate

iVE a cru pr oduct
pwasfaédubyte@r etparadww“é PPLE Utl“tlhi zqq{gce(yljsr@‘é?@nn The

eﬂya&gcﬁ%%ga“ar&@ g3 LRI RLQAUGT Wasy coRCHnL i ahed Hp-20
I n. vacuo. The cqgncentr.at e, was aglp gh
d>drfd

t MiEBBRESHH §%rrﬁp%n<5@ﬁ?f>aﬁg&qwdreo]eh%wcwa

CQQ@@BE@QQ%@%ﬁbéﬁbIlEUTHérélmﬁiéowéM1dﬁﬂhéﬁtrated to
Chem cal__10 Cor porati ongv\gl tin O%a ueou? 5
22BPBpan8l MITHE FR AP e2fls 1¥OR Jrza? dt? o9 4BSut P3d (3) -2~
m(51—am\1aoua ,anych — ‘ctlyx)@dimhzzéd3t—glg|—\26~(l carboxy-1-

;’gg}t{“ Fim(xgl %(‘M‘c? &%%F%mﬁ g;?alﬁnoéacet am do] - [7
-amlnoethyl)urel o]-— dlhydr9/5—(l imidazo |
blpyrazolio) }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, 4, J=15Hz), 5.02 (1H, 4, J=15Hz), 5.27 (1H, d,
J=5Hz), 5.85 (1H, d, J=5Hz), 7.95 (1lH, 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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(2-am noacet am do) - 2, 3-di hydro-5-(1H i m dazo[ 1,2 15

b] pyrazol i o) ] net hyl - 3- cephem 4- car boxyl ate (20.8 ny)

as an anor phous solid. 1HNVR(D20) 6 1.51 (3H, s)2]Mar2007
1.52 (3H, s) , 3.26 (2H, d, J=18Hz), 3.54 (2H, d,

J=18Hz), 3.97 (2H, s), 4.16 (2H, t, J=9Hz), 4.35 (1H,
gu:%l-}gﬁl_llzﬁai"é)waé 44ickdd t Jf&dﬂz)terﬁpei‘az:ﬁhx(eﬂ-:ﬁo:d 1 hour. To
=15Hz 2
i faee taoh it e 7Y Tapady Rprbty Syt bty gnine

sisp2nsibnao 4,,5—dimxm+lfmethydp&xyﬂ@tcrﬂw YpykEuvie acid

r| saI N:; 25 d at
[%hz g gxyca k?%m no aggt o?g% SN i ‘e (1735
‘9emmeﬁ@t:ﬁylee|f@rcﬁ47or deoye®- mo vk eaHééGth mixture

%@f/é dihgenr epy i nen (&rdaal x3unde@)l %emw@ﬁié\@hyaaﬂme
the m xture was stirred at roomte ture f 17

hbbréS IThe FRACEASIURSKIHS Skt ha h@ WPeCH: SYFErre
gxr BO0nsakurat eHeaqmwc&odemmydrmgenmmmJeth 10%

| ut .l
TR s il SATEa b o Pk B o RRUCL
gamznmenusasedmm hya:tmm;eﬂ'heaobbyartes |Sdllelt/\')a’sn purTte e@rganic
t
oy S ils G ANRIOA ngaréh's' fidghills 4 fgrutLh

anol /ch or ofor Ive am no- 4- tert-
kﬁﬁbﬁ?@ﬁdbéﬁ@l&mnﬂﬁqﬁ%@y¢$aﬁﬂngapupg The re31 ue was

qufpfysahﬁ Eﬂﬁﬁ%ﬂ‘%ﬂﬂoﬁgtgbréﬁh &2l ighlica gel eluting
NVR 9H, _s Firt
5.51

CDdl 3 90
41 58h 6 2@6%@%@%@6@5?% R 91476264 (3(2#4
(ﬂﬁtob?barﬁoﬁ?ﬂﬁﬁin@»eth&xﬁﬁa@EHnyﬂﬂhmaﬁﬁWH@~23

70: 2- (5- Ani t hi ad -3 1-

cgﬂéégflﬁm Clyl gg%e]gﬁg?%o%\gceag&ldo%]l )[ Bas(ém n%‘?}l- 82
a‘rﬂﬂmemmgz)o)éﬁ(%hydﬁoxmt hy )89 - p3H azs) i, oPmBIOA .36  (2H,
%B Ce@“g@*ﬂ &3 b 3£P Thezyi the CQRQUN; WAS (1H, br),

éu néd " f rom benzh\ i
79- 422\ 18, (ber t”-buto y%@lrlﬁéﬁylram)no 1, 2, 4- t hi adi azol

-Ed8mp le 21

3=yir)- I-tert-butoxycarbonyl -I nmet hyl et hgxyi m no)
acet am 7 L 8% th?oﬁéﬁ@f‘ﬁﬂ"@c?ep‘i’}e)h]ilﬂaééPEW%’tYe“an%‘ (1-
Scarboxy~l-methylethoxyimino) acetamido]-3-{3-amino—-4-[ (2-

?g%ggps;%gg ter butfrgﬁ?rg ”%'ﬁﬁ%ﬂg%??Ft iggbmgo}mg%hyl—

hé samé “rmann r as

Exaopbbem—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
(1H, d, J=15Hz), 5.24 (1lH, d, J=5Hz), 5.83 (1H, d,
J=5Hz), 7.95 (1H, s)

Preparation 39

To a solution of 7-amino-2,3-dihydro-1H-
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22 as an anorphous solid. 15 1H NVR(D20O) 6 1.52 (6H,

s) , 3.15 (2H, d, J=18Hz), 3.48 (2H, d, J=18Hz), 3.88
(1H, dt, J=16Hz), 4.02 (2H, s), 4.42 (1H, dt, 21 Mar 2007
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, J=5Hz),
giﬁﬂdéiHJlSQ—QQﬁyfﬂﬁwBéiQﬂlﬂﬁrI@ acsiel Wabn ¢1.42 g) and
- anl no-4.5, 6, 7- tetrahydr zal ol. - i nj.di :
SEPPERT Aok PHABTNE" 30 370) Olids HARYILAL LA orsae
N{ B0 hplLdli wespresisladdriné2 ¢ 2£88tgbuitexymatiydryibamino) —

c ' ; 2- t -
I A N 6t sy, oy g

MRkt BPEMMESTEIS 3 Wi &t TP BoAYt BRPERat uFE e drea o Bixture
ThEs! gachien Wi UL ¥Was+¥as hed eWuldh ot Lt Bddagygenus

sodi um hydr ogen carbonate sol uti on. .Th ic |
kA ST RO XL T

2Qﬂh§alr©@@c aligred €tam ns%afatﬂe , THe Irtestatleamdscpurciehited ted
col umm chromat, . 11 l=.el uti '

o3 Feeaol ABR Granorm T gy vie 3. Prtdeafd By e dibiln
buhorpedoguadian ow) attiyh] grilnelf B gy mith 5%

t I 5 rdi
SR R R 3T BBV L 55 %062, T2 (o
nputexygarbagy kamine) acetyd ]l epyindyd . 3oy s 18-
Jfél%k’[ls,%]é};ﬁZ@lé! (5.38 QJ])H,asbré,sgli-a.(lH, S);

8,11 (1H, br) anmple 24 66 21 Mar 2007 .

7%%{“%%)(0?%51 AP hot 1, A9Et Wadihrbl - $25r) d2- g1 >Hz) , 3.97
cachoxwd,- m&-tm.w,ethoxyizm,ne).atseg(am,;joq,-33%3:332), 4.55 (1H,
api_noaget aji -4, 5 6,7-tet - - 1

Doy, dini GEhechs] £ 37 ceBhdats. carborid At 8- TED)

t Exkapden@dund was obt ai ned from benzhydryl o

703 12 2 (Fhr it Qr s bRpULIT ARt 32 hisdkaze-
3byltpxycerhartl i bRy éatbSmphiadia Rt et neky i diddytert-
SSESLT om yl ssamnami preboniaty 2

- - rt - but oxycay bonyl anmi no) ace 0- 4,

L 6hi SRR drORy? B EhBET -“5]5‘63%‘1)’%1 te Th Dre) sdwe -
mﬁm%ht)yg&)dﬂ;naﬁxl msz Iglz_IZB m&)ammmsssdghm. iodide (181
(B8 i?fl,doat.*ﬁ "(”zﬂ:'g‘é? Wé)fsﬁz]t)lﬁf(%;‘? 2%?0‘8, t%&f%%f’c’ure fox

3380minutes. To the reaction mixture was added 7-[2-

(tert-butoxycarbonylamino)acetyl]amino—-2,3-dihydro-1H—-
imidazo[1l,2-blpyrazole (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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3.45 (2H, m, 4.00 (2H, s), 4.10-4.25 (2H, m), 4.92

(2H, 15 d, J=I SHz), 5.17 (2H, d, J=15Hz), 5.24 (1H 13/@2007

J=SHz), 5.84 (1H, d, J=5Hz), 7.97 (1H, s) Preparafi

42 To a solution of 3-am no-4,5,6,7-

tetrahydropyrazol o[ 1, 5-a] pyri mi dine sulfuric acid salt
GOGZFM@TJQ)W%OEN%%’ﬁW 8iti Fopmopidnme nety8e88og) 4i mours and
mpbhyeane ridt i deoh 208y LiRs. addes Ny | 3- (Tﬁétrssultlng

but oxycar bonyl am no rop| onyl oxy fl succi ni m de

TRE SR S S 1 79 68 CAE Y Bdm iehiper bt oR e2Rlr deleo?
hoab&o thheyireacd | @PudeXbrbeE RS (vmch )NI t hhsahukated

P R R DA DB A SO AR phlinn . he
sa[LfJatte mﬁﬁQM@m{ deencent rateethicth wasuoontketrated to

P59%63Wa§1 ﬂfééﬁhg éﬁﬁéngpﬁggéﬁﬁﬁﬁﬁgr hyag usted to

Ica gel utlng W oro orfin
gpb@ug_ PR & é«f:{tl'goconcentrated hydrochloric ac:Ld and
buh e¥keaRe p%QQigﬂﬁihﬂ@1f@ ?%?89u£1sh1 Chemical
1 rim dine

tetrah dr qpyr azoI 0
of Prp°¥ﬁtﬂl9|§()cﬁ§~1‘%§l%gl"“£§ (9A3% fIueoy- %‘RBOPEFlOln) The
,e2ub2e( 2ds dondsbr PR 303%bb@?(;%}§P51§}%§cuoHand

3. 43- 6 (2H, .. 4. t 4, .
b?’¥°pg‘ géz%’ﬂj,tog?%%"%%. iéZZIﬁ (s"’)“a"vlrg’rj(m‘lb%uadlazol-
Etappl e2291-carboxy-1-methylethoxyimino) acetamido]-3-{7-
7 2344 1220l r3:.¥ )5 8563 _
cgl%b(L)lfggt%nO-%rna?chaérgIL o>1<%/f?n n%gg?gt a%odo]]?H 31'%335?%% [é7221
hbjpgggzollo)]methyl —cephem~4-carboxylate (20.8 mg) as

aghnapbepheRam o) rd, 5, 6, 7-tetrahydro-1 - pyrazol o[ 1, 5-
a] pyr | m d| n| o] net hyl - 3- cephem 4- car boxyl ate The title

c bt & hed3Hr o) bedzWzdr (3E, s), 3.26 (2H, d,
7= ﬂ.SH)z-)Z (35-5t4er¢2}bpt@>,<yaaulaariyl amg r'wz 1(2n4- thi adi azpl (2n, t,

3 y?&1 é (f tert(lﬁiu’t o?yc%r%gﬁfll’ o r%éth%}b't h%xy‘frmgﬂaj 4.97
atelaniido=3-5¢td)or dnet by 28, cdphé’ml@}tza)r bo&y:lz &t ¢ LEHNdAd,

J=4H 5.84 (1H, J=4Hz
[3-%t (Zert but oxy(car bonS/I am4 nog pr Opl ony ]] am no 4,5,6, 7-
E}Lﬁﬁﬁy_ért_éﬁy}r_éﬁo

lo[1,5-a]pyrimdine in the sane manner

as i n Exanpl §u3 eagl% JOrphoug; sk hd- 10( 1H NVR
1.52 (3H "s), 5 05- 3. 25 2H,

Y aboRESEBML) BY tdaby | S8L 0z porid PHrL {1 3040 and N-
( pht- (tdrtdph@H&)y,cakddh Bl dhihdHac@toxd |Fud@thikide (1.35
ggﬂ'@é:me%hgﬁé%'ez%ﬁlonriﬁ’ (F0%m19 2t o didSR) . S 16
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]lamino-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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J=16Hz), 5.23 (1H, d,

J=5Hz) ,

5-am no-1| - net hyl pyrazole (100 g)

wer e added concentrated hydrochloric
sodiumnitrite (63.9 Q)

wnebolnde: B

C for 30 m nutes.

5.84 (1H, d,

J=5Hz),
7.92 15 (1H, s) Preparation 43 To a solutlon of

in water (700 mi31Mar2007
acid (86 n) and

in water (200 20 mM) at a
tenperauurenhelOMZZ@szﬁheb&eacELdm_nixmurbr)wa§.17
The precipitated

solid

by filtration and dried to give 5-

aﬂxamplenéﬁhyl

51 o5 (R 6] -2p G £, 4 b

and 10% pal |

4-nitrosopyrazole (117 g)

(17 () nyBE8 xgd
adi um on car bon
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($ﬁ§13uht$%e m X
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The reﬂﬁélthﬂbxbwmpdﬁﬁdfW&éebbdalammtﬂﬂbﬁibémahgdryl

fr2 8 agiaz01-

concentrated |

vacuo.
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Phgeébﬁyéﬁhyﬁé§¥&£éob@rlﬁ0Qie A Ud e Bf as in Example

di am no-|
g?Z. ASnafle AMOERN QY S

-nethylp %zole sul furic acid salt (158
Slifleutralized to pH 6.9 with 4N

awel@Mﬁ(ﬁg@I) ugn bygzoxsﬂe sol lglpm (mpl di,oyanaHA74 3.48

ktar ol o b 30" oy 87

regub

oforna

?eq%f24s)

g% . Adi rtldi ,nidiy, p}#bﬁ bHe) ,m5xt0l7re(2€;ﬁ 6d9 $FLhHAN, 5.13
aguegu. i&%gquﬂgrgﬁrgfhdedsobugggn

bel' ow

The Teactioh ni'xture was

§4t

stir

r

h8uP2 TH& prdci pitated solid was 10 col | ected by
fbkbbatian Andh dried to give 5-amino-I-

enoxycarbon | am no

et hyT - 2- phemnoxy
H-NNRFBWBO§8éPtGQ?

(3rpm

g;raiogoé

155 9).

(2H, brs) ,

r

(2H,

er at u
?gg a ?aSHz),

7+ radn3QirdfHa i 108198 -6y dims)dine sulfuric acid salt

(2.96 g) and N-ethyldiisopropylamine

methylene chloride

(70 ml)

butoxycarbonylamino) acetoxy]succinimide (2.

(2.59 g) in
was added N-[2~(tert-

72 g). The

mixture was stirred at room temperature for 14 hours.

The reaction mixture was washed with saturated aqueous

sodium hydrogen carbonate solution.

was dried over anhydrous magnesium sulfate,

concentrated in wvacuo.

The organic layer

filtered and

The residue was purified by

column chromatography on silica gel eluting with 6%

methanol/chloroform to give 3-[2—-(tert-

butoxycarbonylamino)acetyllamino-4,5,6,7-

tetrahydropyrazolo[l,5-alpyrimidine (2.

'H-NMR (CDC1s) sy, 2.08-2.12

3.32 (2H, m),

(1H, br),
Example 24

& 1.46 (9H,
3.90 (2H,
5.38 (lH, br),

br), 4.07

7.12

66

(1H,

4 9)
(2H,

as a solid.

m), 3.29-

(2H, t, J=6.0Hz),

s),

8.11

({1H, br)
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Preparation 46 15 To a suspensi on of

5-am no-| - net hyl - 4- phenoxycar bonyl am nopyr azol e

(153.8 g) in tetrahydrofuran (1 L) were added 21 Mar 2007
triethylamne (67 g) and triphenyl nethyl chloride (185

g) at roomtenperature. The m xture was stirred for

6.5 hourgs. | () the (sepmtinen 1,20 v 1s@iva61added) -2 (1~

hept.ane (2.6 and the mxture s. stiryed,fos 1
e e e LRl e Ve
famitad tohamhdowaghed, an T-htdepahmdrodili-goprapylto bt her
1-1) ... o l.jd enpd i 3 1),
N e L oo A S S

sol i d Vs col tbet eambpulid twas | dpitakndcdr feem BerpRaedryl

-4-pBe C: Rafel o RN _
B
13+-RNRC DVBEr 6T t6 D SO G beyy ] - g thyi] e Hhgpy imino) -
72 &8t Im 5o 1 3LHh 1 onte dRy (18- cbphem3@ Ryaftssay i oned@nd 3-

To_a,suspenpsion of 1-nethyl:4- .
e e R R S T FhhAR) At AR RS a2efe ™
(268r8hgYrbpyiacdiniEt hyt4 bpyafinddifk 511 )thereangdednner
trieth j n - but yl 2 35

it n%%%/h%%“ggreé%%a?aesg %ag’g %“{3?{3%8 gﬁ, )Iél-oc}'ll\i-r(r:(e't hy! f or mani de
(*2541MR )D,0)THe i 52 ut @Hwas) st ilr.oéd (3t, 55 houks0&nd .25 (2H,
rl}gweg,hmt%mt &f, (A0 &ut), Fhesslwy asysisnsed B8oB0-

our. The precipitated solid was col]ec by, 69 2
Mar420028 f M or 4-i%h i d??ed4t&%@4\/@5a Lf"gde‘x)' 1%h2 (28,

p&PdUﬁl5HE|)1lef or.ude (JH pdéict TwasHzyspendsy (TH, ﬁ' J=§HZ) ,
N di ylformam de, angd-t suspensi on was heate
Dlﬂd%? ?S%‘I'u 'f (‘#%Cgm nﬁt gg Q%ﬁlé Siuspensi on was
chotpdrhdiambi4ént tenperature over 4 5 hours. The

solid o b idt i on hed wth

acet on;/\?(?i egéﬁgttg%i e(y?gt 0:4 gélr\ﬁ;{eﬁ%?l\l-g?g'?ert - ,

bue bxgbadsepyirad noet hybyedppadsyicddieciul fwei gypesd salt

tgh | har o .
T e s AT

. .90-3,0 4H, ,
smgvhyignel ghlinside 5 (540 gmdl" pays, %ﬂoée%.‘%zﬁ%.‘éig}fﬁ,
Mbutbx§éarbbily Iimsino p H6p by 1oky I&uld: im B0 &5H4 .2P g) .
?%ﬁgg&?%&%%Fﬁg@%Pjs f?#géhggzgﬁpm temperature for 6 hours.

The reaction mixture was washed with saturated adqueous

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 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 (CDC1l5) & 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 (1H, 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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3-yl)-2-(1-tert-butoxycarbonyl-I- 15

nmet hyl et hoxyi m no)acetic acid (319 g) in NN

di met hyl acetam de (1.5 L) were added potassium 21 Mar 2007
carbonate (113 g) and net hanesul fonyl chloride (126

m ) under ice- cooling. The m xture was stirred at 10C
f0ii Ropoop sonafiieoneacts of, T-xéurehyas caddesy t@zalo [1, 5~

mxture of.eth cefate an ani c
B N e T
act i vatBe aci tlsobonpomndovas hebb@heedﬁﬁ@m @enzhydryl

Sﬂfpgﬂéjog g%oég Ly %é%%%%ﬁyibiﬁg Elno L ,2,4-thiadiazol-

hdy bth2 o ﬂdéemo@@owpéarmwéré alﬁ%éftleﬁﬂmxziméﬁa) -
2o &tk aagetald 16k dne WRp1 agi- Uebednt-a A bk yhate and 3-

triethylamne under ice-coolin To.the resultin

rh X G ST RRE PO S SRR L RS REGPe OB Fe o 2516, 7-
iﬁétﬂ@h?dro@gMﬁZﬂﬂdﬂ]p&—alpiﬁﬁmuddaesﬂnrth@gsame manner
Stirrin caontinued at 10C for, hours keepi ng

paf—? ot "'t g% llee% i%h T xt Iﬂglépg%u llh Tiethyl am ne.
Fhemngamgoo J dyeF1 wasHsepar, atle®,2 \/\(aiﬁh.eds)/vith 0atar. 25 (2H,

b I d d
ang, oured‘?ﬁtoteé?’f’?%@ngg”e?ﬁg?ﬁ Hhe sonesal rasess (2a,

r@qufF—ﬁQZbrreél F0at col) ec@e&lby(zgm tF atgﬁﬁﬂél’ld
df | @¢-4020i \(QH4 3D m@xybgﬂzya J= 16Hz), 5.16 (2H, d,

zﬂ‘-—(a%%e?v Bu%&i?@gffoé%slélrg ?hyl egﬁox%y ) aber B do 7 -9

] t18; cBh or onet hyl - 3- cephem 4- car boxyl ate (495.7 Q)

NI\/R&DI\/ISOd) 8 1.39 (9H, s) , 1.44 (6H, s) ,
%%—@—i@—ié‘—%ﬁwar 2007 (2H, m), 3.76 (3H, s), 4.46

and 4. 5Ho (dHpoABYiod=18HA-ambnaolsmegh Hﬂﬂ@ZQﬁe (100 g)

O =
71% %%Qr gQOfJgﬁ% wé&%k%gdgg %%ndéﬁ%ré&ed %%aﬂékhlorlc
J=818Hi P65 M amsich W%mané lr&ttleon( F- - %t HoxyB&R¥y|(200

Zﬂ?y[S%) Zt%%perature below 10 . The reaction mlxture
am no- 1 2 4- thi adi azol - %/ (1 tert-put oxycarhbon 3/
|was stirred at 5°C fo 0 ‘minttes. The precipit ted

ns&bhyaewb@xyjdnlmlj*@@@t]aw ﬂm]Ltaad:hJoor ared hyti&dcephering 5-

- carbo Iat 15 [ de (400
W?T:LTB cY( Z]‘Cl) 1%2% ?%Vﬁgt Ry SI(: y]l )u n$1)21a (225 9g)
a’r}d—NME(DMSm-ng ba3 . S2i aned 3f.&r9 3(BHN nul es’ . Pt agsi LAnS1

i pdi;de ) (5% 2 9), VRSg aglgeg 14O bRy solution, and the
mXtré was stirred for 30 Ainutes.
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 g).

'H-NMR (D,0) & 3.74 (3H, s), 7.80 (1H, s)
Preparation 45
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4-[ N-(2-tert-Butoxycar bonyl am noet hyl )- 15

car banoyl am no] - 1- net hyl - 5-tri phenyl nmet hyl am nopyr azol

e (147 g) was dissolved in N, N-dinethylforman de @&3r2007
m) at 78C and the solution was cooled to 45C. The

sol ution was added to the solution of 713-[(2)-2-(5-

am no- 1a2sdithiad afol4 Byd)amri(d-1eme-thytigpwces dbayl -

ms‘t]g Féftlﬁofﬁl% nO la%ef %l?nsdgf ncma&eorne Jhny l3 cegﬁem4
-neatb@lylzade tobtH edd abbil. 4Fheauesits oo R vnuhy dygexide
Sébiﬁ%%%t %%% fcpfogl@né heynsyand v%urﬂdé@t@oathls

m xt ure hyl acetate (2 L), water (1. 8 and 20%
aaaéeaéonsodifemt@m Grael SHRat MOHERES0 RS .2 dropwise

OpHAAKE lcaneyr A Mestyaghed W)thlaa.rfﬂa(im:[l@gOf)Hle% the
aqueous SOdI thjigl-?u%f ate sol ution

FuBGHE s G N e2gP&§P%Sh @?ﬁ?Wﬂ yd%ﬂ ge 281 ution
Oéﬁaal%eh@#ﬂaﬂﬁﬁb Hﬁ@bﬁdlSBCCeSBhdekyamthbnlﬁ%mture was

CSRSRNRSS ol Sokgacel gt SULULOL Ve duTes
sobﬂ,ltle@rte@?m rﬂl)lmh@tlgrlgandc drayeest WasoEvacenemaned -

[ Qg t
T

c MR YPEEPNEE) 18 ndt ¢l -(8H.r ipheny/] Q&t by HarmPiepyr azo}0-7 - 50

e (ewasni,| teeroey pﬁﬁ ghe)filtrate was further
concentrat ed 35 in vacuo to a volunme of approxinmately

| ution was added to diisopropyl ether
and theTosaspelsgle@mnms ofi Sfmdlhor—li—nimdmyl—'lzlrre

b | d
GETERS R T B GRVEREREE DM 4t A AT
dtehb:ahwbtdfar@r( 6613 R ) veTe eldslesh|tifiobhy heméngddéd 9)
Eha°@§ﬁ§ﬁ€%§ﬂﬁeﬁwgltEhﬁBEQEQQC@ﬂ8§ %F'gt &@@%'ﬂamperature.

e reaction m xture was stirred hour s
p&hRe B L¥HUF T ZDpF bbyFeet Aer. SThe HALEF ti P SH”? grgaction
V‘ﬂix%ﬁ'ﬂeeﬁ\ia%j abydéc'ﬂl ﬁé@tiaﬁe gred driied. addi sheohiigttwas was
su Eended 4 H of the, 3:Ipe Si(ﬁ{]' %{vas
atraSEEs lf‘?] Jélque S BAfGAPA TS RO\ S
t enﬂx&e&tﬂyoh l:lqel i 40&E 1 dhe anels sdats el anth pheatenwas
filLter f..Tfitte LGt Fi 1
LL'(%Lg’n ?Dljlt hFZI‘I céﬁgél g%llil;a a stgl Cgr‘g% S%bgnded
benowatleac 3arid> th@nde§hlet Shg DeTeci P tée @ wésrf:reldt éroed 1

Ohbur . Thenkl storlqtdev)’?ss &&‘IPQBE@&Y 8phed 10 X BbONEAYN dried
HP-20 (11 L) eluting wth 20% aquéous 2-propanol. The
efQad ViRasl ~methyl-4-phenoxycarbonylamino—-5-

triphenylmethylaminopyrazole (253.6 g).
'H~NMR (DMSO-dg) & 2.74 (3H, s), 5.57 (1lH, 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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concentrated to about 3.5 L in vacuo, and 2M sulfuric

15 acid (51 m) was added. The m xture was |yophilized

to give a crude product (72.2 g). The crude produ2t Mar 2007
(3 g was purified by preparative HPLC utilizing ODS
colum. The eluate containing a desired product was
conrcenstabadanal \dadeal 20 Q’heecancemjreatpe:o/vhscadj Utedcrude

orSta b P aanall ol SN SRR BEGOGT e ! 2RE cne
ViU $p 2084 agueess Bamdpamder ThElekudfior mlnutes The
qu%g%&éggﬁdﬁggzgg%?eget@1ahﬁleﬁ%c%%m§¥¥%é@4§U&&HE'@

ded m xture_was further
veipoF at cthe osalecél uRe s llapreti Rat Ly tratd aR . aghed
Wei €k ééeﬁbhf@%ﬁﬁgﬂgﬁﬁ dfié@rt@d@ﬂvéﬂl{ﬁNSEEdtert—

crystals sul t re 0
c}?uaomﬁf:?%bea mﬂt%eﬁ:]t?&fh%r B}OY@& TR - f’ﬁ%ﬁ%’i 5-
t’eﬂpphghyuﬁeftm:cylhnhmtmyﬂnmmext(a|6é gy )30 furt her
sltlr at 5C for ur 2-Pro 2

B{P¥ZOGFek ?é(l)?ngg gr)ld t 25%3|%T 3 \svaH \A%§
s(llﬂreblral) ,r@omlt-eﬁrpiékafllﬂe lm)r, 4 -Hdurbs. 812 Frpambl 6-.87
stl rfgg Was 7Added qvers B0 i wtes,soan@w}ilye ) urry was

room tenperature for 3 hours
stals were coll ected by flltratlon and

dri ed t@bgéVgolution of (Z)-2-(5-amino-1,2,4-thiadiazol-
i adi.azol - 3y|)

Z§%fi-S:%Bi)%&%e?rrnéiﬁﬁl@%%gﬁ%gﬂ?ﬁ&) Cet am do] - 3- (3- ani no
-mdthii e2hamyriactty) 3 cat bamayldni (33]%- 2y)nethyll , 1-72 21
Bl B L0 RS S oo
1(B13( M, agyd meatma)z@s%f@aml ntﬁloradzei (B4 m uad@z ice-
03,545, S 18 1 55 8 e I B
sTepekspeik iom MKl ERi Was| 2HEERY Itp%/raai’b’r% ugg| Py pERYL
a&b@tﬁ%btdﬁaJMBtéf1thHﬁrB%@@hm@ Q&Qe&lﬁQS\MEShed with
SHRGAF BB SH7 05 SV Fof i & Shord (oF 68 ) Shkgtion. O

sther eéhatr 406 d ora 39usheHkesn @(fol4ednéﬂq@£ybandyadded
BTN S S S Sl ke
hydrochloride (300 g) in a mixture of water (1 L) and
ethyl acetate (1 L) was adjusted to pH 6 with
triethylamine 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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was added brine, and the whole m xture was extracted
15 with tetrahydrofuran. The organic |ayer was dried
over magnesium sul fate and evaporat ed under reduced! Mar2007
pressure to give crude
N- (5-am no-| - net hyl -1 H pyrazol -4- yl)formam de, which
Was1 used, i . Vbe(agxtsstem\MGP&Wﬂh4fantg&m ABg, J=16Hz),
atlon repar T o]
(Jsga% %l‘zﬁég %1 razgfﬂ "Gfyt r%a%r'dgsu( AL, 6.94
gOzw\asdmd;saLVHd)l n7|\|3|‘@ (cﬂHrEtchylcﬂeBrrﬁﬁIZde (8138 n{%H brs),

| uti o dded trityl chloride (29.2 g),
r|e hyf§h1§é ?Ggeg%ﬁﬁ) and 4 25 di net hyl am nopyri di ne

ExeBnpg , 26nd the mixture was stirred at 60C for 5
hour s o&*ﬁ%f@@f&hoganXHQIG é%ﬁéﬁ99§d7pﬁﬁﬁﬁ)—@ﬂq5—

t he whﬁ m xture was extract acet ate
ﬁﬁ@lr@-g%m?c4r59éad\iﬁsz%§fe‘dlw%ﬁ(lwaeér HFY retony 1-1-
ak 16k 1 @6lh 6% @R mARGN @ tBrSIHS Bt 8- chhe r3thestiweri —seshem—4 -

d d
SRt & ed Ul SUSES et 918G ol Hooo m
acﬁiai@dddl$oﬁ%bmﬁ(ﬁﬁﬂmgtmgla;ly¢)gme@ N%ZﬁrﬂﬁtgmdSthe
(”'{Q('S‘”%QS) %Hr&%c?zf% g%%dlll ‘E@%‘ dep(l19.518 @) 1

S ect rum 0 I cates the exi st ence
of51 325 ¥l sweet agigled 119 NWR(@NB@EG)LO@ 2 gl drite ;mzygture was

(3t r5dal %o?%@n%l@m@e (1H, 's), 7.0-7.4 (16H m,
7.66 (1H, J=1.7 Mar 2007

ESI - I\/S L fy= h%)stﬁfmﬁnajmxﬁ@daﬁ?%%ﬁm%o?ghéﬁéoﬂ uti on
(ﬁafbéﬂoﬁﬁbﬁihoﬁﬂ@HMdﬁﬂyﬂnBgiriﬁhenylmethylamlnopyrazole

]f

G TET 91 5P ias S66 i o e B S I ge (650 )
(at21647 8‘[](9 alﬁ@:/ttnél s608fdRsi GYs uncdeled hit r4(5>§€n The

a S ere a U

STPRBESh vBe o=t s Tt o808y e of T EUET (-
aafdedot & 2- Buctwlml(a@oh%mb}o§y|<)1c§redfd}rdftlét<e>2ye@r1@§>nyl 1-
kﬂb%ﬁ&hgkﬂgkgﬁwaﬂdﬁgﬁé%hﬂgdé103“Ehﬂ@%%ﬁ%ﬁhyﬂntgéﬁﬁem 4-

ture.was warmed to roomterrr‘ﬁ]ﬁratu

)
SR Bp T L ader 90 R SDA0% AuRoti§2F SRS Mhfiture was
hydf pgen syl ake §6|rUtl|80r5 (thouhy ¥A8 padded ianth themixture

o%tu£ﬁywaace§£ﬁ§§t ﬂvt £h¥|(30%tﬁfe and 20% agueous
sodium chloride solution (150 ml). The organic layer
was washed with a mixture of 10% aqueous sodium
thiosulfate solution (375 ml) and 20% agqueous sodium
chloride solution (375 ml). The organic layer was
washed successively with 10% agqueous sodium
trifluoroacetate solution three times (750 ml x 3) and
20% aqueous 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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The organic | ayer was washed with water and brine, and

15 dried over magnesi um sul fate. The sol vent was
evaporated under reduced pressure, and the residuesyag
chromat ogr aphed on silica gel eluting with nethyl er21e r2007
chl oride/ethyl acetate (4:1) to give tert-butyl 3-{N
forsed 1 0ed 1i Aeth o rdd tyhmei 1659 1H1pyr aZol the2Golution

A ARSI By U [ 1n8) s IS M st ML

rod@drenl) . 1HFINGVRE BVEOLid8) stltlﬁﬂe angls 1s89reeld for 4 hours

éréd ép% %%ﬁ: ifko %171%%67&% % e"éhé,i‘: a”@hé %s(u%lrrgﬁg} 'solid

LE: qqmegyegsbasﬁmraﬂlz&%&né( WN&% %?pIS@ bid was

7§é%ﬁé§&ea €a- ﬁ@ﬂ@%]-éhé'ﬁﬁléﬂlﬁh@|s%ﬁﬁéné&&d was
car box I-methlethoxylmno cetamdoﬂﬂ&;tl{? amnog[N

-adpey ﬁoEPoﬁylW)ltl{F P A AT Re Logp at
m@ﬁggféﬁhﬂgtBﬂld&*%ﬂﬁﬁn*éh%aﬂﬁﬁaﬂﬁﬁﬁgTﬁﬁebhbh&ate was

ound was _obt from benzh dr
PPt D58 0o Phe iy R N A g riea) to) mit 1 with
bmxbmgnarbmayll lﬂydmctiyl@fth@xycwdna)ta@emma’gure below

Lppare g Facephem s bl gl ecand fadt ﬂtftv%réd{&f

~ yIRanf ho}propy wear txammreatcmgrhphgaln@nn@wo HE-20 (11 L)

ExPl 81w i The 2R Specd s 8m op rbbiancaonpaurd & i €at wss
t he exi stence of its rot,%@nwgr 74 21 Mar 200

1FPRRRLBPRFed T RRWH Ly1n yapyo ang 2Mpsgliugic

(a9<b+.3d4r(rghzx41197wm aﬁjo?é)d(ZFTheABﬁ]l_Exﬂgi:E %HB) 1vm@P6i {1tkd to
8. 0-8. 2H

Siiera bEbaerstoditt 1z ia et 3 (2 m

7(3-[ (Z)h&-¢Budni poothuz;4-(3 g) was purified by

;@L?ﬁé?é% % %1'5)1..(22 d&%ﬁ%?ﬂ?yobsﬁ%to'wnﬁ{ hm@ﬂéﬂémlate

am no- -am nopropyl ) -
fopnpraming] 22 9rstined | PHYFEES W@]Srrétqme%t%%ﬁﬁénm vacuo.

CaRROoXYhake tktAQ M s | AafeEhanok o 2pbud Jpmas wddad
10 concentrated hydrochloric acid (0,176 ni

t EAPEPARLHRE S arly THRCIM RE LF e2fAS %ﬁrqrg%t%ggapﬂed on
h@ﬂ&§onCﬂ%ﬁiﬁbr¢&9biﬁm)W@mdﬂﬂdeWhﬂEdEd/Sa@u@@us 2—

%?%gggglbga%%”% & 4 dD) 6o R0 DG T WY & YBS: 73 ml in
vacuo, and 2M sulfuric 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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preparati ve HPLC (ODS colum, acetonitril e/ phosphate

15 buffer (pH 7)=5:95). The eluate containing a

desired product was evaporated to renove 21 Mar 2007

acetonitrile, acidified wth diluted hydrochloric

acid and chromat ographed on Diaion(r) HP-20 el uting

\Mjfai@ﬂﬁaqme@uy123munpﬂﬁm 4 Therbekydtie wasid hydrogen

co ntrated_under red ssure and 20 |yophilized

sou'%f%%%%@:ﬁfz $72 8% &rfgtgjigz 4-t hi adi azol -

3{iy41\])§/}F2(E(2D-)C&5r hagy- | ¢6it hy) et RoLPi-3i.1%d) atet anmbe] 33743 (3H,
am £0g Lga @ngopmﬁy'zi@&l ngL1g- fmtzhw 425 (18, d,

p))r azol | 0} em 4- car boxyl_at e ng) .

HAVRDRO) 568% g2y, 5541 (%‘ﬁl P3z) 1. 559(12H11%¢ s)

ggge§ggatggn74§|—|;?_lz 3. 0 2 (4H, m, 3.16 and 3.38

ZH TAB] J=17 11

ABq, ﬁ—l%ﬂ%EPElleanzﬁf( fH di3 ‘)‘%H%y %ﬁngp(yﬁﬁzé]f

%s—tﬂlﬁlﬂz).c aE.lggts(aJ]H. 6’30&5_;3’ - MS: :mﬂew&ﬂ_a’ﬂ(ﬂ\ndﬂ) (2802 ml) was

re aration tyl N-

(2 H?‘Fémaﬁo? H-%B%i;o 14“#@]%m0 ‘Lc%rgtgnétceesclc

Tmydrh?ecdwﬁaanQMt’é@nre@lcf a@mdN N-Gfetihy) was
tritylam f o

te %rﬁ yFt g@%ﬁ-?EEbﬁyﬁﬂﬁ¢1 %; O%Q@ﬁk@?t@ﬁQ)C 5%9 added

carbanmate in the
ndnopviae o theepdrae osnosgtlpﬂ( REr )0 @709Thfew@ole

%%ZQEUZQ4 g‘s¥iU% SIVR( DM€ 06 - 62 1ndarand $o3&@n@Mixture
<]

g N S Ty L

twltkeret?aBydtcFhifahbH, e ﬂréénandlayéi waldH dsyed over

Aot I PR S, gVt et phasy (FER % Brassure

co bokyel cmaidey Net fﬁjxa}mnmﬂo}am@tt&mldd]ﬂ‘alk{%a&ﬁiné 4-[ N
i?fé?hﬁ&@@@”)wﬂiéﬁfﬁyéaﬂkea]1% i Hett step without

razo cephem 4-carboxylate 10 The title
Wﬁ‘ébﬁé RES 1Bt B’ f r om benzhydr yl

7§§é{3g;)itgb(115-5@m no-1, 2, 4-thi adi azol - 3-yl)-2-(1-tert-
but oxycaroon -I-rretrr%/ aceta

| et hoxyi m
chl or onr'é]?‘ﬁyF 3dee pia uf?:a?% oXyf gt éﬁ& thh&l 1H-
2pyMNazol-4-yl) formamide (13.33 g) was dlssolved 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
(1H, s), 7.0-7.4 (16H, m), 7.66 (1H, d, J=1.7Hz), 8.3~
8.4 (1H, m)
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fornyl-N-[1-nethyl -5-(trityl am no)-1H pyrazol -4 15

yl ] am no} et hyl carbamate in the sane manner as in

Exanpl e 1. IR(KBr) 1770, 1675, 1653, 1597 cm -1  21Mar2007
1H NVR(DMSO-ds) S 1.53 (6H, s) , 3.12-3.78 (4H, m ,

3.77 and 3.78 (3H, s), 3. ,86-3. 96 (2H m, 5.00 and

5EFT -(MEH, mAD-48§, 2IMHNaF), 5.28 (1H, d, J=4.8Hz),
5086l + fonJ54. 8Hz), 8.15 and 8.18 (1H, s) 8 19 and

833 (IH—35) ESI-M5: m z=652. 2( MtH+) Exanp
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am no nme - m
R SR ERhRE TRl ot ratind Dot R EleL (264
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a#nmmﬁnﬂﬁ§8$¢f%nr@h@nmmaruzemmﬁ%ﬁ -d4dgyd azer topmesytly IN- (3~

- e a ngr
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a . , =19.
niacoHy Rptacsl, pYtelish Gid tatcsalgtaph Xppl) was
(hld,desb HnRltharm28@vireEvledVEx it acbld. kit Bthyl acetate.
P&%%a“%d#ﬂiés o?e§§%pwgyﬂga(¥lthlya (ggd brlne, and

1- et i'am ne su
t étrﬂaﬁ%\id:\mmmgmssum) swdsf a8 addde tEI’CPJe‘IehlytaWﬁﬁe

(é%&ﬁgﬁatéﬁmhﬁagﬁ Qgéhcﬁd(ﬂfgésure,_and the re%%d e was

but oxycar bonyl ) am no] - 2- hydroxybut anoi ¢ aci d (82

WEEERRFP TR R BRINPRT 5141 CPo Ao MRLIFE Werh Fwidw hene
hy:m@mtwy@&myazabétéi% J4g)1)angb Nj{¥e tert-butyl 3-{N-

di h th I bod
S AEBOa T e HOC b P bRt bobf Ry FafRd 4~

r gadtammmhpath‘l vasbasiitier e .4t14 opm t eTiper AMAr epkerftrum of
tlﬂglér %o 1&3&1}}? 1£8§8talt%@;e?3g l&}?l%?ér? gdg%d %t h)élotamer

acetate ueous sodl um h
céﬂbﬁﬂﬁt(é%@l—iﬂel)oﬁ an37 and 1 39 (9H, s), 2 6— 2 9 (6H, m),

2.89 (3H, s), 5.34 and 6.01 (1H, s), 6.6-6.9 (1H, m),

7.0-7.4 (15H, m), 7.5-7.6 (1lH, m), 7.95 (1H, s)

ESI-MS: m/z=562.3 (M+Na)”

Example 27
7B-1(Z)-2-(5-Amino-1,2,4-thiadiazol-3-y1l)-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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sodium chl oride, and the m xture was stirred for 30 15

m nutes. The organic | ayer was separated, and the

aqueous |ayer was extracted with ethyl acetate (1. 021_5/Iar2007
six tinmes. The extract was dried over anhydrous

magnesi um sul fate, filtered and concentrated in vacuo.

The masisles RS msrlta;zed by, sill.7ea .gel (2w) umn, 209.9-3.9 (9H,

chr onpt ti et

e el e thyd o Aty (1%}?‘1) Jeha i 8% er G it 4
{196)8Hz) , 5.84 (lH, d, J=4.8Hz), 8.0-8.3 (2H m)

L {hs @ 5g-| -met hyl - 1H pyrazol - 4-yl') am noJ- 3- hydr oxy-

= }carbamate (69.5g). 1H NVR(CDC13) 8 1.43
(9H, s)Tq a.sudpeneibn @t 7P 0(2) 22285¢caming1,2,4-
3tﬂ1§%gaéétlv—3“bl)&%Z&%éﬂbbxﬂl &e&iy(l?é'thﬁﬁyir&ﬂnaw—
sé)ce%ars’sdPiH3—é)31 Z)ER)"(AC ZNoé,% %mé{”?;gf Jc2>’ -
Ef@ﬂﬂyB&mmﬂo542&%ﬁﬁhfusb+pYranodﬁoﬂm@tﬁyﬂjﬁ cephem—-4-
-a Sl
ré?ﬁ%/’?xﬁ.ﬁ&égﬁr 31210'211%_ £9) )Jarrln%%ftlg?ﬁ%dr(ézwq J1) was added
oxobat gty ededaimtder @8l &nig) aphdN, (R-dirfetthly) fdE nlAPRe
(ﬁgg%&%tﬂ@% a%@lgij 14U on L £i, PReRul n%tﬂafﬁ?ecﬁ 6708) 6. gohours

ure va ropw se added triethylamne (67 m
JBo Thkenregitd qmsnngftw%dwaﬁ REERC @rﬁsﬂeﬂﬂ%{% hedrgeen

g@gﬁ?ona{gféﬁeachgﬂn'Bﬂ@utﬁemﬁix@m&&OM@%jp@rlfled by

I chl or onet hane sol uti on was

RELRIERTENY Hﬁ#?v&ﬂ%ﬁ Huigy i fee %%ﬁf%??h ghate
dm?fﬂeEVQ?Hﬁﬁhydﬂauﬂ nagMﬁ5|@hmaﬁe2¢oMMaLﬂﬂng a desired

su LI tered and concent T

r%ﬁ?‘gﬂgt\/\ggst Ut a]fdt % FF ac@:og% tapzl T Jdlﬂgéda‘:ldlfled
vaUb ﬂ@lgﬁa@thydrdmny¢rlc acid and chromatographed on

§ anlno?%QFEléklnge%g %O% a ueoug 2-propanol. The
o&bb@??lﬁé&r@@ﬁﬁ%ﬁ?%ﬂt@ umﬁgNMQ presgereoAnd

Sigo%ﬂ1§l%e@ %UH%;@e’7ﬂ— 2)12 Q%Hadﬂnoihg§ £3EhisHiazol-

(Ary T 2534 S8R5 7h PR VAp Do d mh o] a%?g}mléﬁ 38
Tathi o3 4CYSH—a0inde B8py 1 Hams ho 1727ty 1s)— 10
P37 o236 5 i LS Rg & EAT o b (39 ™)
AHretMRXYPENZY | 1 73~ ( BY- A6(5- 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, JU=4.8Hz), 5.83 (1H, d, J=4.8Hz),
7.592 (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

75



10

15

20

25

30

36

am no-1, 2, 4-t hi adi azol -3-yl )-2-(1-tert-butoxycarbonyl -
|- 15
net hyl et hoxyi ni no) acet ani do] - 3- chl or onet hyl - 3- cephery Mar 2007
carboxylate (130 g) in N, N-di nmet hyl f ormam de (400 m)
was added 1, 3-bis(trinmethylsilyl)urea (195 g), and the
N3 ure) wes. sngred atuE,00m | ehrpeb abude 6.0 IAH, s), 6.78
m_nut qutlo dded assjyum 7 .57
(ad'ifyzf’egﬁs gﬁ’é ﬁg Sk xtrbu\r,}gosv\zsggt |(fBrgEéld 3}’ 7| %di “na
tEermpersax ure for 30 m nutes. To the reaction mxture
%;‘(333;‘_ £ Lh>RUBYM+H") , 548.3

)%i% ﬂm%?ohg 3 (FH )t hyl - 5- (% ri tyl)am no) - 1H pyrazo
IExainR/lQBaZT?no} 4- oxobutyl)car bamate (106 g), and the

whol e @ Xtuhe i‘@%skﬂniﬁedlatz %ﬁﬂﬂid@gzbwssyﬂ@lzm@—
25 react’i on mxture was add ethi @ ate{hzl 5—4— [N-
FREPQRE i %?GP@%WM%RE% ey Pb Wi t v%ﬁ”e
((2-6athinoe LAY aoqweqss rsAdinins |  2+-metbydetlat e sol ution
650 ri ne 650 ) ver magnesi um
lfaa%%lhﬂ&lmé?:ﬁp’ﬂ S 2 ? ggié@ggtgeoncent r at ed
to abouthd tithe Saomaou@d e mmm¢dt & rapis Deartery 1

0 r | t _
pﬂé g# p(ggé 8|°| ec’t e’4'3 %ﬂi?gF?r’zgﬁsoL%&ﬁd 2d??1edt|elr:1t
\kacmxytr@rbogmlmll—mﬁfd?ﬂ?ﬂéh%bM“élnioﬁ aFeiR el —3-

i 05198 669 Al ) s n-addedrBokgobee 22D td)tapatyl 2-{N-

trifluoroacetic acid The .resul tin

sk Y brnt'vad —BETYed Eé\t ?1?]613?&1?@%89 At S P¥ G A hdur s

and] peunedeithlyQ c@idtEopiopPyin ehbesafne mpﬂﬂmrresuinlﬁgample
V:gem pitate was collected by filtration and dried in

tuo to give a crude product 78 21 Mar 2007 (156.2
giR (FBe) cLUAO ,pricdiict Wes3 di 68Fveth in water (3.5 L).

T4 uste 0 out h
gﬁ&@%&%%@ ﬁa)dr%g%%‘?’l 36%11& %t?a(nd? H’r'?ro%rrgz% rLz£II|E)1hegll)on3 7
DradloA¢ 7P HnﬂHzo M tBubf shi 9EhdRtlcal) GorpdthtdbR) °- 19 (2H,
eAmd | ntg §t5vw§tH{%)20‘é§ 3%‘81?@1113 2dpr opana@uz)Thes es@ai enyas,
concentrate o abou cu gyeo
sUT# uBFe) acifd 1013R9 oh j(gslri 3 s’@noaerb&/lg g@ 1, o)
i ¥ § upe : Way zk=eaphid (ieed) The | yophilized product (40
gg vvaz di§330| ved in phosphate buffer (pH 7) and

10 preparative HPLC utilizing ODS col um.
The el uae[ (zpARai(Bi-Agiacdes)2 pé-phoddébzwds3-y1) -2-(1-
nggﬁnkgaﬁe%é%igﬁg%ﬁox nghobﬁd@%%ﬁldéﬂméﬁPﬂcSﬁﬁﬁ@LQ—[(2—

was adj uste th concentrated
hympggﬁmbyhjamgqpkn@rmethyl 1 —-pyrazolio}methyl-3-cephem-

4—carboxylate

The title compound was obtained from 7B-1(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-dg) & 1.53 (3H, s), 1.59 (3H, s), 3.13-3.26
(4H, m), 3.26 and 3.39 (2H, ABq, J=17.8Hz), 3.68 (3H, s),
. 4.87 and 5.11 (2H, ABg, J=15.7Hz), 5.25 (1H, d, J=4.8Hz),
5.84 (1H, d, J=4.8Hz), 7.63 (1lH, s)
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chr omat ogr aphed on Diaion(r) HP-20 (M tsubi shi

Chem cal 15 Corporation) eluting with 10% aqueous
2-propanol. The eluate was concentrated to about 21 Mar2007
in vacuo, and 2M aqueous sulfuric acid solution was

added (13.59 m). The resulting solution was

eophid i 2@tz +e29i vaM763) [ (2) -

2-(5-am np-1, 2, 4-thi adi azol - 3-yl ) - 2- (1-car boxy-I 20

Fno) acet am do] - 3-{3-am no-4-[ ((2S)-4-

am no- Zichyed renxstben shoy | 9>ﬁnﬂﬁo1]e~myieﬂﬁy+10yrazole 4,5-

uﬁfag‘z""og% gg&- %3%6@&6%4 @f% gafsfaela% drp yas

IVR( D2
Edﬁeqatrlgyhylaglge4(@gﬁ ),3ag@ thn d28)2§ [(%ert—
%) Arb§n91$aﬁlﬁ%?wZﬁﬁyékééyﬁétbndacJgl%gﬁFVQZ 5 g)

1Hdéid 1-
§d BOZShFlmlxd:urf—4 glgt)th% nz:gx%wiﬁe ger addé
3§¥ﬁen25t81a&bﬂe(%5@‘?—@}Eénd8N91361H s)
Hgarat %@lggPF§P§lﬂpﬁi {ﬁ#sicar o l&%ﬁ%? %ﬁfc%lorlde
|(821ha@l)luﬁaerrﬂ1):ewem@1add£d Theé et eyt abPnenixtere was
1 8L et DYl S QUAALE (0 BOBofl b. podnd t hegTiol &

TSETrre enperature hour s, Tothe
rmtoﬂnmnxxmﬂéa/\@reéf%oﬁ%e@t ﬁ?h%cé@@t‘c@tsﬁs (20d

and. hexpng Q%QQOWQ'sdHEhdrﬁ&é@b@bho&dﬁﬁbnaﬁéﬂgﬁﬂutlon and

successively with water, 5% agueous citric aci Cg 30
s‘ifP@%‘PfénC%BrBrdlene anfhe it gahF EUF Sy ¥R SwsS i e B0Er
anhyet 8ys S@lﬁié um»gahﬁa:t 8.ayfdd tviﬁ@dsapdramadentarmi gcthé n

79 21 Mar 20 acuQ., The crystalli S
VSRR R }ﬁyﬁlref”ﬁﬁ exe?%ae‘ft%%g ?‘lhe Q%ﬁ; vacuo ?1\{\@ ST
I%fihﬁxmeé {[Ihﬁeéhykact was dried over anhydrous

é%égne ﬂj& %%ipy{f?%%$é%yghanb%%%ﬁ§8%%%%??gi§h@acuo

(Iame ne)sldug ges( Fyrihiedbuisiifca @iesJ) cl R (2H,
%hﬂorza%%}:agﬁgﬂ%l(ullﬂn@rﬁltﬂ 43n¢135 (16H m

P AR ERY FEARBRTET (Do b}/ Ahato Give LTt iy ((39)-
34 et hexy¥md nbl-1-—eidny t-1H-pyrazol-4-yl) amino] -3-hydroxy-4-
L s i
tTi-atiy ket ng) (. 2093 n(YH, asd ,t He 6 XtUr e1Wasmet, i Ar.8c2 . 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)

[]2% (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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under reflux for 4 hours. To the reaction m xture were

15 added di ethyl ether and hexane. The crystalline
precipitate was collected by filtration and dri ed 41ivar 2007
vacuo to give tert-butyl 2-[(2-{[1-methyl -

(tritylam no)-1H pyrazol - 4-yl ] am no} - 3, 4- di oxocycl obut
sulﬂﬁté-yfiﬁﬂéﬁéﬁehhwlmmﬂﬂﬁﬁﬁfa 830ingyaasioa s@hied.

20 l 3 1.4 9 8
COTE SRR NCNMEE e e
'n’ralﬂ}o 7'I:Q’22;:'(‘6€H tayi-Pu2¥ Y 1H3I) 37h2gr¢x3¢4(—g|-[1—|ﬂe hyl 5-
%a%%u{g) alﬁoé'_s}tr i, 10f4 Benplydnyh —a-
p@mtﬁb@aa@@mageyuf@ D1~ tert - but oxycar bonyl - 1| -
carg’ téb@&ygm 5Naq), @%et@yﬂ do;.ys Iogoqetahyluﬁ GepPhent §=2

| at 901
oxy S ??\IL Pril ﬁgt'hfl)su I ;o%ggom3g§) 44, %dmﬁ m) ’

thzh.eas me;ége) yhvas .SBi r(rer, ai rm«m Sﬂm)er at.0rde (lgt, 1s), 4.92
0 eact, m xt ur S ded,,a I

DA BPsr {7 g_regcti.qn mxture ygs ggded,a spl4dipiy, )

EErS.[J(—ZVISE[ ]m/m#ﬁ?B B-(MHHHNE "Ani no) - 1H pyr azol - 4-yl ] ani no

04 di DX cl I t hyl b
i3 751 REX N0 By o e (6.8 M) and. the

I@l@ailure was stirred at 35-40C for 7 hours. To
the 35 g4 %Jdééﬂﬁ%wﬁ%fo@%éﬂﬂ&ﬁym@ﬁz?ﬂdw Qt(mﬂ- 2-(5-

acetate, an Qr eci_pi iltere ff

NG b ST hASAIE AUCCEEL! Very (G tR TR S < Tonyl=1-

?ﬁé.ﬂ@ylﬁth@ﬁy@M&:ho)WMoSeﬂ%uhﬂsmIoﬁr@tteh}ahoB cephem—-4-

I ltere The tiltr

HRFY A5G 1633 |n %é%lgggl%%%%ca%lc%%t (49% ml)
wess podded LnBebdisi (icqﬂrrwlyhybﬁhélegwerﬂ Y(1%ndIk heand the

dﬁf&%ﬁfggwggegkﬁ%kégﬁg¥¢3¥€gﬁ|g%ﬁ?gr@%dEétf&ﬁ'@@ ﬁﬂﬁutes

ed ITn vacuo he resulting, s

iPo Sthet A9 Lefké cahMEs RPq4ed PALR SHe éd’djédﬂ%nI%‘gr ¢ 9), and

S%g%??g%éurén?a%“§ﬂﬂ¥¥é&f§£|Eg@ﬁ{@eﬁ%éiaﬁﬁreTh@r 30
sol ution was stirred at roomt
f%%n‘?stﬁﬁur sTanblepsGREd iRt & Febpr Bﬁrﬁnl gt%%é%: qieg%ce butyl

)3S)Th3 h 8oty gl — {p[r]ean@thgn_esmsmmym:adobylﬁ pyrazol-
t|on dried. . 0 gigwe
oh i femERe8 oy A oh L BRI 3 U D epiid thg vrote
HPLCtut el vaisng tARS sl am3 5 Thefo el Rat laouarﬁt ai Renghe

dféééﬁg?ﬂrquli(l‘:tuf’@%é:songgaé&aé%ﬂ 40 5 c@}%’g 3@17717 L§‘ and
vacuo. e concentrate was ad Ju ed tO
the mixture was washed succe551vely with water (1.6 L),
10% aqueous sodium trifluorocacetate 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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about pH 3 with concentrated hydrochloric acid and 15

chr omat ogr aphed on Di ai on0

HP-20 (M tsubi shi Chem ca

Corporation) eluting with 30% aqueous 2-propanol . 2fHdar 2007

el uate was concentrated to

about 10 i in vacuo and

| yophilized to give 3-{[3-am no-4-({2-[(2-
am eet hy) ) amiine] e Budedpavoulctc ywa ®bdit eae lvel) dm n@tex

BRI - py TS of 9 ne?ﬁyrf%ﬁfﬂgszse% 8. 3RPRG- P % eh

tdurack mizod t8dy hy dzochlesripoxgc i

and c romatographed on

qgﬁgxﬁ§§h%§lg?:x¥% $§§E%§2%| eﬂﬂﬁ%%nébé?§P9§¥Bﬁ% eluting

(WBHR s %qqeaoeﬁHZ-éarO@

el 3. 3¢ 1‘1‘41“&’2'5 HPS 3. 27
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e Bz, WZSQbebﬂlkﬂze&%eﬂmﬁnlymp5113®e@opgoduct (40 g)
Susge(ﬂgl %Q 9%0; p?n[% h%% aﬂhf@@ﬁ:oawﬂcaf)baémeplgg’ﬁﬁled by
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tréﬁﬁ%gﬁgﬁé6go @%hféh‘%f@ﬁ@ét(%Qs”ﬁbﬂ@%hﬁﬁgkgﬁ to about

. ), and the m xture was sfirr
QH)UEHeinrﬁﬁPH? fo?hg ﬁﬂﬂQ?nﬁ?P?%eW?§a€9ﬂ8ﬁﬁﬁ%( égOUt

\_’I}ﬁ-'i e3 pdded dnelhtraidernyg
he ¥stalllne precipit
f¢111wfa@

dPodh) oand hexaheafdO M)
was col

earaﬁaeddrqréd)%%ﬁ%@uél”t&og bélc’%%? b%{}{l fhemical

{ébfﬁ&rétioﬁ&t@ﬂuﬁiﬁﬁ.ﬁﬂthhto%oaﬁueous 2— propanol The

(t Ian1no) 4
% dbtt A% pér%pt

%lLBgEQQh %J?%g and 2M

}carbamat e

S®d1meIOU$I—|SNN/|§@@D©139)CJSi 1saButdpn gps apded (bH .55 ).

giﬁké“ J?%Bu‘(igﬁln%HZs)o 135?'3%3}'2531&

§5sapimp-15, 41 thipdipy

gkhggp %jgjﬁﬁg)toagége(aﬁ (Z) —
olg3ggling- 7ca% ‘i§Y7 33

(r&ékhyﬂkth% An(itd) a S t &y aapl 333 31(anﬂ"m@~se[ Ui Ron-at

benzh dryg
%

12BLBOF A f&%%g%ﬁﬁé%lgim%EPﬂ Bat S A bony! - | -
ney by k el e yiertiyd)-e3-et el én}-4 3 caathorat hiyd -8 teéphgdrogen
cgy pex¥bats o( &L Jad Nafh Mrgiprbiy fy gy de (1.6 m)

'H-NMR (D,0) & 1.61 (6H, s)

, 1.9-2.4 (2H, m), 3.20 (lH, d,

J=17.6Hz), 3.0-3.3 (2H, m), 3.45 (1H, d, J=17.6Hz), 3.74

(3H, s), 4.47 (1H, dd, J=

4, 6.3Hz), 5.06 (1H, d,

J=15.7Hz), 5.25 (1H, d4, J=4.8Hz), 5.28 (1H, d, J=15.7Hz),

5.87 (1, d, J=4.8Hz), 8.

Preparation 55

07 (1H, s)

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

washed successively with

ml) , and the solution was

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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was added N-(trinmethylsilyl)acetam de (656 ng), and

the 15 m xture was stirred at roomtenperature for

mnutes. To the reaction nixture was added a sol ut égp(larzow
of tert- butyl
{3-[(2-{[!-methyl-5-(tritylam no)-1H pyrazol - 4-

Yialcamti .N0hd, 4 oixal 1l ingclkebitere lwas washed with diethyl

) am nq] pr carb (637 -
A L e R T
St (red-wt a5 aDE HopyZ a5 otk <y 1 Temi e } rés@vig hpputene-
Heacty;idn x{ UL W&s jadded fifyl acetate (60 ml) and
tHe Tprecipitate was filtered off. The filtrate was
HESNMB (COGEcesSi Vet width, ek kr 2589 (38 .2)S)andt b § nélH,

2Q)M )a. @5 driiedgover7amdr ous. sodi(um,swifat & Arjl-7.35
filtered. The filtrate was concentrated to about 8 ni
it &cd®. The concentrate was poured into diisopropyl
etrhgyafBisth) 56 and the resulting precipitate was

coll ec by fil
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eiddemgdimathya mithteur e rof h@c&nem tThé ecapd tpidspiamt e
b“ffg{% 2. és E%%leéé@é&n@fate Mar, 2007 arﬁprﬁf\i@angn

pro UCt was conce to about
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oacetonitrilé/0.01 Mhydrochl orlc ac:ld was

dorrient TaE bANE§ o IBFRY MR R 2PATGad 63 Vai®)) f(ﬁ)h?l‘?‘%%i'jd
tl‘ﬂ@m{@ c1 8 1.40 (9H, s), 3. 07 3.28 (5H, m), 3.38-

£ 5% bbb S (Lo hepgtpul amdol 2 et

7132:[ (ZBH2- - am. r?cB- 1(1 A-$ hi adi. a20l7-.34y| (212, () car box

%@?—e?—%oxyl m no) acet ani do] - 3- cephem 4- car boxyl at e
10 tri Mrochbbutden( 3£ impnzsy &ny AndBphdEs ol (5amino—

lf%fmﬁlgﬁggd§a%&§l§jyi)52 élztggt@%ﬂtd%géﬁﬁﬁmnyl 1-

J&qvhﬂ-eyhosys&usmé@%%liﬂlﬁ?] =3 6?%’“}‘%1{%3 nyePReRs4-
(Stkb8xy14£83-(9.023 fPH in N,N-dimethylformamide (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)amino]ethylcarbamate (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

80



10

15

20

25

30

35

m, 5.30 (1H, d, J=4.5Hz), 5.86 (1H, d, J=4.5Hz), 7.99

15 (1H s) Preparation 58 To a solutlon of

1,1' - (1, 2-di oxo-1, 2- ethanediyl)bis-|Hinidazol e (7&i Mar2007
nyg) in N[N dinethylformam de (8 m) was added

1-methyl -N5-trityl 20 1H pyrazol e-4,5-di am ne (709 ny)
wuledeh€La €06l itBg.abitk 3 hel nixt wheuwsas Shier cethadntrate

t L 30
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453 (1H s 15: Sr? 3
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2004 om8+ 28 rbbH edﬂéﬁ EXAPh® %@'ﬁbiﬂﬁﬂtgﬁbQBthChemlcal
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lelbate was concentrated to about 10 ml in vacuo and
t I byl 3- h 4
gt R R Vg e v s A R
memlaqaéayNJ@mmnﬁ&+®;%Tdyp¥acér§mqk9qwﬁﬁmﬁbyyléﬁalno)-2-
tﬂ&thghxﬁuﬁgg/f%% cfm&@h?i}U?Bmét(%fmﬁj-atfsﬂsmiﬁ& 405 4-

m nut utlon e potaSS|un1|od|d

(PRdafdpzodnd - Yﬁ)T%e h %®6Pe*Was stirred at room

tﬁ@ﬁﬁy@thQQyﬂmﬁﬁbm&@atEﬁldEQ—Bmtdphﬁm+©ﬂcatbbuyéate (22
added_a _sol ut.i on rt-butyl

{%9[(ES{FP ARRHE ST t??%§§anino)-1H-

PVH-an0R (B, |&n n®3 - 238x0a8¢et V. )5 (R et by, } Balbaidat3sd (1H,
m), 3.27 (2H, t, J=5.7Hz), 3.58-3.69 (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 (1H, d, J=4.3Hz), 5.83 (1H, 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-
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(626 ng) in N,N-dinethylformamde (3 m), and the

whol e 15 m xture was stirred at 35-40C for 24 hours.

To the resulting reaction m xture was added et hyl 21 Mar2007
acetate (50 m), and the solution was washed

successively with water (50 m. x 2), 10% aqueous
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e B - pRL SRR TR HA RO ) 8 =
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vl st ¥} ed® af ®r ddfit &hipler a u}% ?o?g %ﬁrékl:”s nd zo%?eéilﬁ’
igyto diisopropyl ether (60 m). The resulting

gEeci gjta%g was collected by filtration and dried in

give a crude product (770 ng), which was

puri fiab by psepatahi vé HRRhpddyZi hig— O0B) c8HUdm.amfineo -
el L E@D%g&%‘&q 3 Cu'offg PLRGUEL LIRS GRNCAM #i pt ed-—
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rmtlasob@thpmswmqﬂ m@m%i ed~hpdesehtori a‘é%ﬂa hemgs-

Ch Qf@&@cgf Q@h@?n@) Qz?lwmﬁlallhﬂBtﬁgl(fo&rsaﬂoicsén (1.6 ml)
em ca rpor | el u % a
St oaret T e saty LA benerite (45 EiRa) - 1 the

'ﬁlifuﬂécwasaﬁilﬂnguﬂutlﬂ@dmthegpe&ature for 40 minutes.
am no-4-({2-1.(2 .84 21 7 -
ShenyPramiag oaybte gy AARR) = salysiop of tert

le‘azbl KB]—rfréQh){I 01 ﬂ(@tr@ymszitsxaml@@upoz) nf/f@hpfaaaagér‘l—

ngkxﬂniﬂaé% Gar WolI%QYESEIEQML'lm no) acet ani do] - 3-

arBoxyl at e hg) as_an anor phous solid. 5
ﬂmwzd:prgpylszsa(mm%;e (§333mg3Hig)N, N3 50 (1H,

chlmégéglgﬂ%haﬁiégl(ﬁrt ﬁl)J énGHihef&HEﬂélmtxﬁure was

(sﬂ—llraed 9351§55|% C §02fi 3(15H h%lur% 15“5%&5‘6 %efsl g
dreé6516hhh;xﬂﬁﬁﬁidé$1added EtEMi)adhthtélbﬁOsmlloand the
(RFPESPAIRRS) B dotSbor o0 o Fear bammte 7T oy anap ohed
tsntebabyieldyvazstindivatear béﬁatﬂé & &i cara%ﬂ@réaﬁt ({5@1811) '
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 trifluoroacetic 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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ng) in nethylene chloride (8 mM) was added N 15

et hyl di i sopropylamne (0.62 nl), and the m xture was
stirred under reflux for 16 hours. To the reaction21Mar2007
m xture was added net hyl ene chloride, and the solution

was washed successively with 10% aqueous citric acid
S@éﬁﬂ;é@ﬂlnéo% dqudausi sethdur by deexicde ceolutdoadand @bout

The d
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g;\wegf bu(?l;ﬂt e reac& g)HZSn x%u & V\(alsﬁ ad(gledJa4sghuI')| o3 g4
[113{[ ymet hyl -5-(tritylam no) -1 H pyrazol -4 85 21 Mar

go7 ¥:I ! am nq‘:}iar bonyl ) - 3-azeti di nyl ] carbamate (553

thylformam de (3 nl), and the whole

m xt ur eTwaa sefliurtrded atf rboh téhpérdtl@%@—ﬂorzﬁ hour s,
208 LARN: AT ALiROG LT (IR )0 LionyBSU 1) N

r eac ure were a acetate gﬂ%
afdmagharl fo3mand ge Tﬁeméé]ué’é@s aldéi%ﬁ %ér Niegrityl-

a@ﬁ ~bherpanic, 51@¥§ﬁ1ﬂ@3(W@@hﬂ@ﬂMdﬁd@@tEéeaﬂdollng, and
brine, dried over anh¥dr ou nesi um sul f at e

{ EPEodd R K39 {751 B SHas fooesh THTReE ¢ uﬁso%‘f’r 3
i fivackd. The thecancantiehemirsupeumed iadded a solution

PEe LR ik Eoreppeinyy P RAFoI L% g 1
vddmeth’&d@:smirmiden(afmﬂhe ameﬂslﬂft& n@lisburé w@as Stlrred at
n?%%%!%@% éﬂ§%ﬁ9§ fgr ZqideQE? To the reaction mixture
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. .
H-NMR (CDCls) & 1.43 (9H, s), 2.97 (3H, s), 3.31 (2H, q,
J=5.5Hz), 3.43 (2H, q, J=5.5Hz), 4.53 (1H, s), 4.84 (1lH,
brs), 7.10-7.30 (15H, m), 7.47 (lH, s), 7.67 (1lH, brs),
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added anisole (0.7 m) and trifluoroacetic acid (2.1

m). 15 The resulting solution was stirred at room
tenperature for 4.5 hours and poured into diisopropyl
ether (80 m). The resulting precipitate was 21 Mar 2007
collected by filtration and dried in vacuo to give a
@r.ede @wdusts) 521 ng), which was purified by

e aratlé/ HPLC utilizing ODS 20 columm eluting with
g—’ﬁ%&]{ﬁ—e—gf acetonitrile and phosphate buffer (pH
5.5). T'Ia>eaelslmltuetmmtafnﬂﬁgeahod@i:mexybrbl&uét(zmg—(5—
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esal preparative HPLC utili zi n%
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Riepahati pRs6Qt86 2 Mat WWJOf@rsmsphnamn offo the
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sitied gel velcutoi.ngTwi teh @%mhaﬁél Ehet ﬁ)?lléﬁie in methylene
c 9Lk d8e (2.9 ml) were added anisole (0.95 ml) and
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

y1-3—-cephem~-4-

ﬂver

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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to give tert-butyl 3-[({[1-nmethyl-5-(tritylam no)-IH

15 pyrazol - 4-yl]am no} carbonyl) am no] - 1-

azeti di necarboxylate (1.52 g) as a solid. 21 Mar 2007
1H NVR(CDC13) 3 1.44 (9H, s) , 3.03 (3H, s) , 3.59

(2H, dd, J=9.2, 5.0Hz), 4.17 (2H, dd, J=9.2, 7.8Hz),
émfi%loétltﬁ/l)(a?th-i,nm 2408daCely lora)ing) 18- meEM(leﬂ m,

LR hatoeengfy 17821 £y 2 L0 il AP ¢4 30 T8 azo1-3-
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Ee hem— 4 carboxylate (31 mg) as an amorphous solid.
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SRy ORVh §ﬁB§és%l@%ﬂ§)w1@mdl®99aqﬁ@&W§ldﬂtrlc acid
preci pltate was coll ected filtration and dri ed |n
PRIt %gf
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vacuo give a crude product {
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e M4 NG M | DearPanbiiee Of3RGREPNEET bl @oari@l.phosphat e
'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-(l-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



10

15

20

25

30

35

buffer (pH 5.5). The eluate containing a desired 15
product was concentrated to about 20 ml in vacuo. The
concentrate was desalted by preparative HPLC ut i3’ MpigP07
ODS colum, and the fraction eluted with 8% aqueous
acetonitrile was concentrated to about 10 m in vacuo
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tcmrieekrult:ydlté PEBI pbumawlmcbmmopsvgy )e‘th?r (80 ml),

tpyene. e i WSe deollecte
! ‘hfen S%H#g&hg %&1‘)0 ﬁ’%§3a‘9g§), and the. rﬁ%(tfgﬁ%e

v@sl@tatx@@l @hdekﬂrﬁéldl &)(1 fRCUD- hourd. SThETLERCH

'?égﬁﬁfhﬂ@ss$@§BGQnsH@Qﬁﬁﬁlé@éYChMbkhdé0%§HQUGMMB were
citric acid sol uti

aturated a
st 25 bF o (Oayb sl (0| BEILods S T Sobg (2-1 ml).
Thes organi €ihayeo lwas olf ivedks oyei rantydious amagrespenature

%%#fq%u% fll%erg%da%%é¥€§e9$£§tgglggﬁyaﬂﬁité&ﬁ%fe(SO ml) .
[Mref {telswiathyb 5r(etompt1ytla§tn¢ ey s 1pppyested by filtration
y'Ammaaago%Los 3§ dénxkhear g@wﬁﬁ 7852 M) ,

migbell . 88s (pHrified ianzar?piaamme LG W%%ﬁng)ws

%@ﬁuﬁnoélﬁiﬂngwalt% 20-181 BPuré2b6f ﬁ)c,et%rﬁ&:&]élé% A,

4p19<6srellﬂteb}°§)ffe? 1957 5273’(16&[12%)8&65‘%?( rfling
S&é@ﬁt?ﬁl gglog?@ﬁ‘lwﬂgllcaﬁaeﬁtaat%d( &-camkm);t 20 ml in vacuo.
#&?\y?‘éf’%?ﬁr )szgsez%erﬁ %I%T’égr IDgd g&%@éﬁ%ﬁ{% p%%Irhc4-
utilizing ODS column, and the fractlon eluted with 7%
acetonitrile/0.01 M hydrochloric acid was concentrated
to about 10 ml in vacuo and lyophilized to give 3-[(3-
amino-4—{[ (3—-amino-l-azetidinyl)carbonyljamino}-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 (lH, s)

Preparation 60
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car boxyl ate (819 np)

in N, Ndinethylformamde (2.4 m)

15 was added N-(trinethylsilyl)acetam de (655 ng), and

the mxture was stirred at

mnutes. To the reaction m xture was added a sol uti on

of tert- butyl

[ 1- ({[ Toret hydsiFer s 1bh ybanbhenylH [dyfazchy 4-5-

(SRR e

Miext e tak 3samnned1ataz:edurd1re¢m@rlaowéaft@r @%Jﬁ%’ in

'gg et§h34 eﬁogmhpgdgegw LM

[0l4 d%i‘]\éé%f?éﬁ%%t e(z( 5?@37 ) and

nlde

yn$ wepeyadded et hyl

The aqueous

|®da}:arld~assgxepapmlé@lnean<d1 tCh fl‘ﬁbaniiédl Ve %t%%h‘éﬂs

§H£§@§§&V@ﬁ&efﬂEQle%’&QuﬁQH?QM§u§QdIUnb the reaction
trifluoroacetate sol ution, O@ba

fWﬁ%EHH?aW%SséﬂG?ﬁoW%£ﬂ¥%ﬁq%e
souslsf ataesli@éld fiktesedvelhe fithraoe waseowscenitrmiedatdd

Ol%‘b*%‘by

Irrgaf%vr?cgfum-r i‘fa

P e et

ene C

Ln vacuo.

Th%cqg n
BhaiuEse 590 LI T,
pmmqm t althes ?xﬁ)rg\aslcoﬂlaeetre(wakw diiedaoven a@djlyaim%ﬁ

enfesihbiedd s¥dd 1M vacuo.

ueo dj
PTedooyar

&Eé&?d]‘é'a% P £8h 1 LG

e resu

e added ani sol e (0.85

Mihe aln%iSlduef wa@r vacdtficedhdry ¢2l8nnpchrofitgerphy on
xiiEe Yas eih%ﬁﬂﬁjWﬁtH(EW%tﬁ@ﬁﬁéﬂbuv&éﬁﬁyE%ﬁ@u&ﬁlorlde
to di.isopropyl ) —1H-
yﬁr c“ﬁﬁ%ﬁ% g ©
(ﬁyi££é3d4bylﬂbMMﬁﬂderbdm@lﬁamedoﬂHlvacuo to give a

The reacfion 35 m xture
St LY BOLRFFPHFT L the

e A ROt kb it

EEL PTG

%Dg) Wgé %grslﬁgl 007 col umm

room tenperature foroBfhar 2007

Sov &P gﬂ%%ﬁolutlon

EHHNMEY( 0 ¢ 1 )a drilxtan e(@H aeet, 0B3i.103 | BHnds phodphat d2H, dd,

ot es (BHop-3) - 4The €|

product was corcentrate

Ui i34z ngo0R8xCOlYmM,

t eq§0ngabnibng 7a gesi redso—4 .43

t o about

20 'm in vacuo. T

coitenni at & -®ds débalRes) by phépdrati vEePLE 5 /- (in,
and the fraction eluted mnth 7%

acetonitrile/0.01 M hydrochl oric acid was concentr at ed
: in vacuo and |yophilized to give 3-[(3-
ani no- 4r{ [& 3s@mhm_@oln i r@m@&ﬁw@baﬁhgnylv]sam (T0}-2- (5-
Yég &L4hi%éf¥egﬂ@8x§cgrﬁonyl 1-

tExapBle 38 ni

met h I- -

19"t ?a ir z

%neth

X -

1-

s),

rméhwééhhnwmmm@)mamrdoqiom éephémnpr@%ﬁlmkyﬁat:éphem-‘l—
tr| r| A ag /0 I
%%%gglt% 61§’gg3)'Tgin ﬁ’ﬁldggﬁ%tﬁ’l %ﬁﬁ’émﬁd% (3,0 m

(ﬁ&s added N—(trlmethy151lyl)acetamlde (1.42 g), and the

mixture was stirred at room temperature for 30 minutes.

(3H,  s)

To the solution was added potassium iodide (504 mg)

the mixture was stirred at room temperature for 30

1)

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 ml1 x 2)

agqueous

and brine

sodium trifluorocacetate solution

(50 ml),
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m, 2.39-2.54 (1H, m, 3.29 (1H, d, J=18.1Hz), 3.51

(1H, 15 d, J=18.1Hz), 3.55-3.68 (3H n), 3.73 (3H, s),
3.80 (1H, dd, J=11.5, 6.0Hz), 4.01-4.11 (1H, ), 5! @@r2007
(1H, d, J=16.0Hz), 5.24 (1H, d, J=16.0OHz), 5.28 (1H,

d, J=4.8Hz), 5.89 (1H, d, J=4.8Hz), 7.91 (1H, s)
Bbeln&matswlrfaﬁt?e 2@né[ofal$est|@ehS| @iheoff iphergte was

E:?ilfen yrlate }t— %\%Eﬂ@‘ RQ) wiHHRY 20ko4- Vi SaEBARRL @ rate

aaamwne—qaymmudme@mr@m & ¢370168) m#h and the

SHEOE P 018 gy ettty yorarion o

g ied ritedramider r”é‘fl%stéPti‘?nhé’ufrstherh% éécﬁe‘o\ﬁ‘%%hylene

@h:itolirleie\/\g@ Mlslh?@l wegeessioes) yamwléowaweaus and

citric aci solutio e urated

EBGATHAR SUERC ChBord-€ St 1 or i sy SHERS Borurion

W@& cytumlre)d(eat anhyd teus armgness ufiesuBf Abversf idnderrered
neent r T, d

F%l?" 1d150<§/p§%§gl égﬁr orm@wm fe r@gl Pgsﬁ@§1ng

on silica
@Inﬁqrrglwt¢1 W88 codtllegsld h’-g'/JrJehéaE»hPar @@21 tFifpdeln

tv%rcﬁlcfjuéé'l%f’vé(é[ Erude roduct (2 22 g) , which was

rit amno-

u]ra}rﬁ il c%y bBﬁ?PPﬁﬁftﬁd]e fp%‘;f? rle Hf‘ﬁéf}gr BREy 153511
%ﬁggﬁ¥15hi&§0h|ﬁlxtﬁﬂ@waﬂIX%éﬁoﬁﬁir4ﬁe(&H?Sﬁhqsphate
Siger 1P b o) Bha0ctugse (%ﬁ%%"f’li%gsg g%sl’rfi%

lﬁnodhdﬁ anQSc(;ﬁblenlt)ratéhdﬂfﬁtc( 1&1?0@@ zm NEr mwwacxm s) ,The

'ﬂﬁﬁ[4§@u@n(5aad|ﬁ@e gractlon eluted with 8% adgqueous
gehtélcrr'i{"%lagl§29553délr)ce2nﬂfaﬁ@at tBube¥yeanoml -in vacuo

I m no) acet am do] i odonet cephem 4-

@drdao%mra% £76% w9 94N ¢ B ?re?‘i‘igzrlf’ognénﬁﬁe (2.1 m)
wase 2gedy Naft bl iy V] daces arpdaehsa o) |, and

the mxture was_stirred at ro f.ar.
AR el 1q bmeshvrd +7dack § Z@n—éﬁ %nu rTI\‘/)bﬁsqaéded %‘ lazol-3-
@ﬂuﬂzenleéatbbky4mﬂmﬂthylethoxylmlno)acetamldo] -3-

yqe%;g}{é i iaog’; qifid yﬂz:ﬂ%‘%_ QQ% 5PYLAZQl s Ashous SOlld

ani no ony )am no d| necar boxyl at e g
)—NMRd\mzm-)dlaTéimﬂ fbﬂﬂmmsble @250 i3 ,. shhe whéPe (1H,

J=17.6Hz), 3.47 (1H, d, J=17.6Hz), 3.70 (3H, s), 4.18
(24, dd, J=11.2, 7.6Hz), 4.31 (2H, dd, J=11.2, 8.3Hz),
4.68 (1H, tt, J=8.3, 7.6Hz), 4.94 (1H, d, J=15.6Hz),
5.15 (1H, d, J=15.6Hz), 5.23 (1H, d, J=4.8Hz), 5.83 (1H,
d, J=4.8Hz), 7.87 (1lH, s)

Preparation 61

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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m xture was stirred at roomtenperature for 3 hours.

To 15 the resulting reaction mxture were added et§ypiar 2007
acetate (100 m) and water (50 m) The aqueous | ayer

was separated, and the organic | ayer was washed
successively wth 10% aqueous sodiumtrifluoroacetate
$ﬁéﬂdﬁ§an189&a§qme@u$ $@ﬂaﬂn¢hénsahh§deoy@lmaqnﬁsﬁmm

R £ SaRCH RN pasod, ViR dhe

i'n vacuo.” The
dencerbuay 2 [Waé{démr@d:hyrﬂtvow(tsebyépyllln@t)hérﬂv(morazol 4=

gj])]iarrg{&fé%ﬁg Béﬁgli't g, a1 Pit Tgmwa%b%%@tm@ymm as

r|e i n vacuo. a solution of the
resittithg solid in 25 nmethylene chloride (1.83 m)

rggﬁ‘fﬁkﬁ \i $ol1e 4. ﬁélﬁ k), amdstszlwrpmetmp agi. d2-

d th
ﬁéﬁﬁ%ré} e%?or SGRSL ur$%), eg%tﬁo§%n1 I%’ nbhs3'2o 3.30
pmﬂ,edm) nte. dlsn—ssomrsopwlﬂ,etrh)er €802 nidH, dud) t hé.69 (1H, br),
TSI UITE PLECH D! LRl WA, coblept ed By 30 7 LT é o

( CUo t'o glve' ac¢r product (440 ny
\Muamphas3%ur|f|ed by preparative HPLC utilizing ODS

col um. The el 0 e I t -
concentrateds?gg%g i B%aﬁ%d%ﬁgﬁ§%1 QBTEeQQggnggﬁéﬁﬁﬁf
Was? adif thiedips Oéb&nylr)H%‘ wrﬁeasnamw

hydewghl enbsy aﬁﬂl%oa)rgbecm@ir@&pgsa@ba@n@t@mm@éphem 4-
HP- 20 Nltsubls en]C elutl tQ
3@%%@%66@ 48 &B ﬁg}mln e sl Re 122 m)
tﬁbsaﬁadédSQ W&ﬁﬂmthyESBhﬁlbyophﬁhuzhﬂ t&5@|m9)3 ppd the
a{?r’rﬁ‘] méerﬁéltaﬁylstziL TAs-Fyr T AP P dE R PE oY car bony ?a%iﬁgtes
}To the reaction mixture was added a solutlon of tert-

]?@¥§§ZQH|QhT@JHQﬂh§%§%L £ri2ylamndie-1 ZogrdBbaduaz

¥ Y1 gmanpl ceaimul) = e vy r el ASAYH I RAIART d6pe3- m9) in

Cﬁpﬁeﬂﬁe%ﬁwmneé@&é&ﬁgb Ag)an aﬁer pihelss Slculxidnré was
1H NVR{ D20) "8

(AHLTTRY, a? §§°2“ 4??‘?&$Fa%r)‘fesf% ¢o. @lﬂs A f‘r %
3r§§ult@n§Hmdhcﬁbdﬂ19fkﬁur8 R &ﬁdéd{eh@yl acetate (100

é 2n§3 Ea%_el rr{@o rilgS ?E?%éagleog)slé%ﬁ% (u?ﬂ*s §%parated

(@nﬁché Qrgahiﬁtgayﬁr1Wa§ow@§hedjSQEQ§§%+ﬁ§ly5w2@h 10%
(ég%egus s%%%?@’tfﬁ§§u§}55cgtat%7%daﬂﬂloﬂ{8@0%1Hqu%bus

aration susEenS|on of tert butg
{gofiipml thdp lipte so ution 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
trifluorocacetic 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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(tritylam no)-iH pyrazol - 4-yl ] am no} car bonyl ) am no] -

15 ethyl }carbamate (10.8 g) in nethanol (50 m) was

added 4M hydrogen chloride solution in dioxane (501 Mar2007
m). The mxture was stirred at roomtenperature for

3 hours. The solvent was concentrated in vacuo, and
tdelLues | duetings whirndht wr artledtmi:é ho £t hyk tacdttaticl ermnd

d d t
I‘@r}l(%%%ﬁ%ggﬁgff ? (Hg am no Irlihneet%l?aiiﬁl- cong?&nlfg @
)desurneadtprhyldpachilamlmn%@’@r }"edst@ §é?qujt 20 ml in vacuo.

NGB0 051 3,2 842 BILabby ThpopdodR bt
B 7917 T ). 8. 05 (4H, ..
bryiliging QBE), CQﬁ}J% Fzrréi)a’\ﬂa?. SﬁaG$1P61 f%ﬁ%ﬁl%%ﬂ
rl\%céeﬁtclgﬂ%ﬁfﬁig)’b) iOP_tr M%}ﬂiﬂ@&liorlc acrzlle was concentrated
- razo ur ea or
T Leovee Bl B e gy and LRPBRORdAR 100 B ge vks! (3
ataetlo - ?T{EQBPa&dﬁﬂ 1leyrrolldlnyl)carbonyl]amlno} -2-
uor omet 3

Ry by By Segeriie o5 El o) BT rdaGramipe 12 4
sthiz@dazal - Bewm)t-é’wp@rmmléoﬁmrl% m nutes. The
rﬁ%@i%?@thgkﬁﬁmgi? f@o?“gcgéih%ﬁlﬂJ%éfbééyﬁate

aqueous citr solution, brine and saturated
a*quhbmér g 6bilemi dey drdgee b a BoRRt TSR Wh . S orhed -

fgw& ﬁ@éefa wass 85 §h i edy over 6qnf%i{ Ous) magnesi-gm7 (1H,

fate ere d t The
rr%)srd%e3\%a§ l%|4| t(Mé‘B) ﬁ(/:v%1 Egetr(ﬁ%‘l’ gcgt \elltalgéj‘?loH r(/e3 >l (1H,
o ; t@r:nsbmmzl) ((32)55{{32 §§[ (35H, m), 3 73 (3H s), 3.80 (1H,

1- yr o
9%‘11 JI\/&?% O}#{zﬁy’l ]a%m noz}lma%[hgll den b| scaé%g%no)i
(&=B6gPHas , a5sé’141 d(1H 1 H NMREDRBOHE0) - §12%9(@§H dg) J=4.8Hz) ,

1 48 ( S 1 J 3.35 (2H, b
3 gg SE:H 4, 23&4788(%4H ors) Tggt. 1H, br),( 6. o)
(apepgvpat;tom%m brs), 8.36 (1H, t, 5 J=5.5Hz),

él :19 t(cﬂ%' ?béﬁk BheRamald OHEdndD alsakthiyan5of
i - er u

affF ROV 1ABE ﬂi@é%@%ﬁ(gyﬁ’}éﬁaﬁﬁ%% onyl 3 Anftdd) 279
?tbyt]ﬁarntm} meidﬁancdenep) prsoalitiammtaar(k&@}gatanml@ mg) in
ri amn 0 I dded
tfP?%VXSHFo (Jlde? JJE] Iﬁtﬂk}l %%e r%raéeﬁfeﬁﬂv\gsmgfl ?r eg
aethyéndmltsemr@rmmmmlm@r (A45houds., B rideetmbnture was
%%EHE%d\Nﬂgﬁde‘&asﬂ@llﬁycf&?s',].Veh%u‘ﬁ;‘st h 0% aQUeosSon mixture

citric acl
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 10%
methanol/methylene chloride to give tert-butyl 3-[({[1-
methyl-5-(tritylamino)-1H-pyrazol—-4-
yllamino}carbonyl)amino]-1-pyrrolidinecarboxylate (511
mg) as a solid.

'H-NMR (CDCls) & 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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.concentrate was poured into d||so$ro yl @% 120
Pl &8

solution, brine and saturated aqueous sodi um hydrogen
15 carbonate solution. The organic |ayer was dried
over anhydrous nagnesium sulfate, filtered and 21 Mar 2007
concentrated in vacuo. The residue was triturated
with ethyl acetate to give di-tert-butyl :
bt:8) -, ({274 { {1 pehy|, - 3-18-7.20 (6H, m), 7.28-7.30 (10H,
ri tyI anm no) - | Hpyrazol - 4-yl ] am no} car bonyl ) am no] 20
hyl } am no) et hyl i dene] bi scarbamate (1.9 g) as a
gabimghle B NVR(DMSO-d6) 3 1.39 (9H, s) , 1.47 (9H, s)

. 2.72_(3H,
5.5 (1R, SO (6 »f:&%n;‘gyg‘r% Rt oo tho-
¢1R, 4s)th17ad1_14a7701163 yém 2m (L —7tez2t7b12‘7°(<gﬂarhfnygt

&%@h Lethgki?%imoi&cé%aﬁ&édﬂii - ¥ SImEXBYRI-E -3 pherd-4—

sol uti on of zhydr
Saz et abbh 1 IgY) 15 PN SR BLEEaTABgte (21 mD)
%%M&dﬁétp)m m_ﬁ@ﬂ\aenyamldqal)aac@mﬁsdihyl(ss&e@e,mamd the

RS AT Wt ML e .

and e redotioe m/axtsmer mada aiddc@zbrr&t eppeitdogy of ggert-
%uﬁ%”tggﬁ To %Qﬁyﬁe%CWﬂ¥1{9fgﬂfﬁoweﬁﬁ @@Q%Qol 4-
(y{lz«':{rr(ﬂ{riqkmmnyéi erdinogdmmey raH gyrassrbpzggate (490
¥ld)ani pay oer honxk hay 'I‘f%%%tnmdé a[m ng) mey hy! Tﬂene}mle

biscar banat e (820 and N, N-di net hyl f or & (.2
le‘tu%e‘”%oF'élﬁF%%uraé? GRS PR AP BoReY 3 Hotrs. To
ey ef s wT i h@r raaclmufrs mibocibhe wesal biddgdr eddtybracetate

e VoLg added S LMY 2000 SHiuk,ao8bake (A

safad ad el , aaddthheomygaélfg;;?ggagaﬂayﬁ§@ed successively
Sdﬁﬁfsféye%%&gghg %@%Tﬁ%“%%%fﬁ@ngngEEMé“§6¥H¥i@ﬁe 10%

i'on queous sodi um thiosul fate sol ution nd
Sqreges sedaumordi osodifiak s us 9 A BLaRd 2Ad B e - Thieted

fddd £ al 8ayas SANeeRd alpd £ 01 8bpEE .5 Thei ﬁlmeme Thes

AonCceRRERERE £8s @y Hrieti pit BEE SEHyFate
fddd rpdhosdand tdr ldadsdpmb eThea s(ﬁlOuimlOn, aofnd h‘ehe

10 re ultln sol.i d nmet h n [
fﬁh?go e(:fpdtrﬁnt)e anc t?? %glrt%gcg i ((:éalgc%g%ﬁ 8nd
rdh):l,edai]ﬂ vheuwi.xt Upe awas Isttirqredo fit theowesedidms elid in

fortrg%lgﬁgréhlyﬁdeeaﬁ'é)? MKt YEGWASIRRUIAH 4518 (0.61
ml) and trlfluoroacetlc 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 gilve 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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ether (100 m), and the resulting precipitate was 15
collected by filtration and dried in vacuo to give a

crude product (740 ng), which was purified by 21 Mar 2007
preparative HPLC utilizing ODS columm. The eluate

contai ning a desired product was concentrated to about
3ehifo - -nvechupl ~Theé [GRegMralt d inagl adj ned ed rbemmblolamino } -

SR ) HOHERCBR - aPorl( ) 1 bo Therd %dzaqd-thiadiazol—
Gharii Jced - (Isoqc@nbaxyoﬁrn@uhylrrgth@wl@@m@éa@@ml o]-3-
% HgﬁuﬁﬂcagngyFEQQ Q1S Pﬂ&@néﬁahﬁerbgdﬂyngoﬁih

I'n vacuo and l'ize lve
3HE NERATA- 3. L4 BE2 BH, S) 1%8 x, s, 2.00-2.10 (11,

%anlﬂlmﬁihyb)amnohﬁ)ar tord } eon BR) - &, neElyl.dbz) , 3.24

5 SLE L RB ) St TRl Mayacar i ste,

eephean 45-car boxy Bat, em()7o )2 as3Bn aipr phdws 4sdlé d{1H, m),

(]]AH%’RJ %639)1 55 H'sazj),u;]l_?éG(éSg'H sk, a&1254 ddd) |, 5.17
JEY, 64z)J=18, 63203H5 .98, (4119,7 @1HT 0@%&5 zEHz§5 6lHe d.

gthg @H%)W—;sngg)l n 5-A7 (1H d, J=4. 8Hz), 5.84 (1H,

7 (1H' s) Preparatlon 66 35 To a
sﬁ.mmméhenyl [ 1- net hyl -
t(éH t %|I?3“£®u§$bﬂ¥iaﬁ0:of4ﬂél%@ﬂdf@ﬁﬁt €2{93Q [Mgmeatrid/ 1 -5~
u Iroll I Dan|a
O P b b Be a3 ot San Ao Car Pk b9 -
@Mﬂ}caﬁgamaybammfa 390 imy)meahdnphie (Hkmirle was added
under o] r gact

T e S0SE chiRad e loBlr Do) B, PROHEERE U m1) . The

oiixteracids seliotresh, aTbrx@mah@W@&ﬁf@ﬁ:a*tr@d fefqlije%uléours

Sf@éUQBEVQ R9G 5d3HéEH@4§%§Q|Hh'QBcuEheaﬁﬂﬂaﬂh§ residue
| ayer “was dri ed over ~anhydrous magnesi ura su %ate

fWﬁWe’Fééltﬁﬁét@@lné’éﬁtbr A li acohens. etk nyggcuo to
F?H#é'ﬁd(§¥aﬁQHd@thjiN£mBl@gﬁaﬂﬁﬁoen%mdﬁhyﬂﬁﬁm pyrazol—-4-
efuting with thano/chgo%of?rmto gsjvle.

t¥%}uﬁ yFrﬁbg q¢: %qﬁ} D (5.6 g) as a solid.

gty §3b|ﬁ$®+ay): fémmoaujzi- Byr agcall 4r)y) 13 Mo) 2HY, bbmgl)), 3.71
- 25 PYLLO IRy te d

|L€IF{|NREEDC§ )5@ ‘s ok §§9? qu Plgs 8(35% (8, br)

28125 21E8 bxH, m, 2.89 (3H, s), 2.89-3.03 (1H n)
3p£053r30ion 64

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 ((Z)-{[2-({[ (5~
amino—l~methyl—lH—pyrazol—4—yl)amino]carbonyl}amino)—
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(2H, ), 3.38-3.43 (1H, ), 4.22 (1H br), 4.69 (1H

br). 15 4.88 (1H, brs). 4.96 (1H brs), 7.18-7.27

(16H, n) Exanple 40 To a solution of benzhydryl 21Mar2007
7(3-[(2)-2-(5-am no-

1, 2,4-thiadiazol -3-yl)-2-(I-tert-butoxycarbonyl -1 -

retthyl Bdthony | metbyddeteard )dol s Sa todnaeehy4--3- cBphesn 4 solid.

oty ST Crrhbe W Fﬁgﬁl') deat AL Bk Agpe” 28,
aTrrcﬁ t0iéz) mi Xt BPe (Wéis éitﬁ)r're%l 49 (3Bm senpéhr- §Yt7ur blnf?orbrs) ’

nkliﬁs brgo %h@femi' og) m xt upe was, asded 8.36 (1H, t,
tert-but

(J{=[51~5n%¥%y|£.£l; 6%3 |(t1§7]|rarﬁ’?%’) 1H pyrazol -4 25
W8 ret canbesyl ) - 3- pyrrol i di nyl ] carbamate (680 nm).

3 hourt® TETHECHBRLPE! T PO L APK ke Hlobi

@ﬁmﬁoabemathy@8ﬂﬂﬂ@ynﬁzbNwﬁeyl(5ﬂ1mbﬂcafﬁunxhh@@bgc)—
'%ga LAER %&@% og%g%f@fseggsgfngt'eaw@ Mas) wWasfed

eSssi V agueous soO
tmrnfehu@ybamenatdo -$oldit iiom, Cllb%éé@é@us(f@od@]t)mwas added

tﬁ}iPé;t‘iféﬁﬁ?oﬂh'é“(qn?a b&ﬁ@ethgrin%@t%\i%{ wodi ¥ rred at
e and filtered filtrate was congentrated

P FboLeMBE KR TR & £QT0. %%Ouﬁﬁncem?afﬁaﬁ&§oﬁ’olﬂle’ﬂture was
|vﬂiéhe§ldi| sepeepyli vetiRerw {01 0 ) agdboard diter resatidng

L SFPLS! ot5oa S S, Dt ol LELion g g Rk Boen
ned Hydeatechbluitden.3. Thd Jonwari adtledeanivesl elyiled over

'g%Pfﬁgoﬁglﬁgﬁg %%%H'éﬁf%%ge(zfglqgked.%%&”cg@éeggggted

was stirred af room tenperature
hiouréacThe rBaet rerimuet was Mlb‘éniﬂ’é@dl Wigh ethyl acetate

di & SOPLapyk - t%trEefbdt%PP mzi)y@?g_tmq [resid dn dx}m

remgltate was ["ect ed iltration ;edln
vEEEH Yéa@H?@)al@"d’rW‘b} otu¥t | Bty rai%h‘?Y:L FRgnol -
PR 1 @meﬁo)ﬁre@@rlaitdmeemwcatbbmamg (CD$ cg) usB. a solid.

The eluate containjn esir
c TR (MR T a% 993(59{41 £ 'v mf‘?l Wc%hmﬁt?g‘t (3H,
vea)s, aglj 08t-8d 100 (@Bbutm) pHB 33Wi-Bh3don@ént mat edd- 69 (1H, s),

dyechl gri ci Ly ch t ogr aphe n ai 9N
EF/’ g@ k/ﬁt’ gﬁsls'hl% zfgm cal 5%%7? orga??on Pgl uﬂ ngg)vvlg? 716
SO%Taqméoug 22prlofehol 2H The) reﬁuéﬁe Wds doncEndratied. 11.51

plgbo s$0 m in vacuo and |yophilized to give

% {[5-an no-4- ({[(39)- 3-am no- I

" 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]lamino}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
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pyrrolidinyl]carbonyl}am no)-2-nethyl -1 15
pyrazolio]lnmethyl}-7p-[(2Z)-2-(5-am no-1, 2, 4-t hi adi azol -
3- yl)-2-(l-carboxy-I-nmnethyl et hoxyi m no)acet am do]2BMar 2007
cephem 4- car boxyl ate (60 ng) as an anor phous solid.
1H NVR(D20) 8 1.52 (6H, s), 2.13-2.27 (1H, m,

288/ 2. 53ethtH, (100 1120 Hridd, wated=1B04k)),. 3Td& (ddfeous

ﬂﬁjgégwggk%%pgra%é%éé%ég'£%€|29§8ngf 3 %ﬁi $%ﬁ %aZﬁed
dsuclcﬂsswe;ly 5ith L0fH agqiiedug5saRinm tg:zfsh{qwa@etate
_4U§E¥%Ibnl§? %éﬂedﬁs s%dﬁé%tihlgs%ifGHé $dlution and

repar a suspensi on of
[kztrm hydlrsed( ety Isaf Hay - 2l Hotsz 6‘F1d4 f;ﬂil]fc?alf%%nat“éhe

(ig%%tﬁg’}.eaﬁgs b%&atcebm%té@%oi’»amswcola dInyicarbanat e The

net h ene hJ orid
awwﬂm%gaﬁﬁowﬂsa 9an@) gléﬁawtrﬁ)é’ymm‘a %i%rméglzgo Ly
Snd rede uﬁdeulrceﬁalgmﬁearlﬁﬁthber gasThe Irleactednby

g}#ggsgm awgf%@l i CI?S%XSEV Wf%h L0%3quetiS e the

bt ine“and sa urate aqueou
soewht hydr egand dar beetshel eneuchder ifiee b}g%rﬂl%) I HPEF

was g1 g6 Qu8L @PWYQﬁPPSaHBQ%%%fﬂﬁé%&i@éﬁlcfhb&@rq@ 0 ml),

and concentr at ed I n vacuo. The residue was
prd f tled @yx@wrwacqqr%wa%@ﬁiaaﬁyr@r?ﬂ!suﬁ%“t%efg%wre for 4

ehMhEeg Wb ﬂ&@cﬁﬁbﬁamﬂdﬂﬁﬂ@rﬁéQrﬁbb@e@\Mhto diisopropyl

tert butxl ) []};\ i ..

methsE - 51 pr%'arﬁ )R PHPUIGHRE A ROY R ET bBATI )
%?QIeNhédZ%g f 13-ttt obm iangll Hearbanat erd A0 hyg) gaveaa
sol i 1H,
iyruds psotRETel) i SR nek o frda BBy (i,
MTeBa26+3ve0 HALEH utd113i6s- GDE3 colimmy | The e kuzte
bé%%t% gg %1g d%%lréﬁ4p§§dﬁé@ wlsS)oorfe e £dELabis) about

Exanpl e 41 To a sol utj.on of
b%%zmydpy|V?Ggu{(zyhg_ﬁngﬁm@;ate was adjusted to about

ﬁeltghﬁl h?ﬁﬂdlc%ll@m)?tﬂa{*%ea %ﬂzdkgbhl?lﬂlwy&lai@omahl

e OoXyl m no)acet am do 1 000 - D

10P EARBERPIraPE (B2 r%}a?-ﬂnh r@%%‘émﬁ# Ste e({gf“hlcal
ntdrpvastadaod Nt iigrey hyhsBOR pasetans dié—pﬁéﬁanrg)l The
%gﬁ?%ﬁt gm Xt Ur & \Ar@’éra‘f'{é{lr%g g&)oq.]chorgd qlrl.[i)e.‘[lgt Végugo and

e reacti on m xt
tbybpbmtlylze[d(si?) -dive 3-{[3- amlno 4—({ [ (2-

guanidinoethyl) amino]carbonyl}amino)-2-methyl-1-
pyrazolio]lmethyl}-7Bf-[(Z)~-2-(5-amino-1,2,4-thiadiazol-3~
yl) -2—- (1-carboxy—-l-methylethoxyimino)acetamido]-3~—
cephem-4-carboxylate (70 mg) as an amorphous solid.
'H-NMR (D,0) & 1.55 (3H, s), 1.56 (3H, s), 3.24 (1H, d,
J=17.6Hz), 3.28-3.40 (4H, m), 3.52 (1H, d, J=17.6Hz),
3.73 (3H, s), 4.97 (1H, d, J=15.4Hz), 5.16 (1H, d,
J=15.4Hz), 5.27 (1H, d, J=4.8Hz), 5.84 (1H, d, J=4.8Hz),
7.87 (1H, s)

Preparation 66

To a suspension of phenyl [l-methyl-5-
(tritylamino)-1H-pyrazol—-4-yl]carbamate (950 mg) and
tert-butyl (38)-3-pyrrolidinylcarbamate (560 mg) in
methylene chloride (20 ml) was added N-
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({[1-methyl-5-(tritylam no)-1H pyrazol -4 15

yl ] am no} car bonyl ) - 3-pyrrolidinyl]carbamte (680 ng).

The whol e mixture was stirred at roomtenperature 3pMar2007
3 hours. To the resulting reaction m xture were added
ethyl acetate (80 m) and water (50 nl) The aqueous

lestarl diass sppapgledinend 39 oy ganaodl &her MAGSE WS Heals

20 .successi v %&yrQEﬁﬂx;Q%%?qH? )§u§9d'ufhe eaction mixture

tI‘I UOI‘ oace ate Sol ution agueous sodl um
ma:smasclae@ sobgeiseh vaiy walheloar pEdeOVS Sideliienacid

f%ﬁndbgthe%%@ égﬁﬁrgﬁé&réﬁﬁeW@% GG Ny &Fogen

to a in vacuo, The  concénfrate was poure
|%@W¢%%p?6ﬂ)9ftléﬂlher Ther@LA3n1 o5l 2Kt HA S gﬁfd@ﬁfﬁ’gver

RITRG) Pk dad em&@ﬁe%@b'nﬁ‘(ﬁlﬂdfd)we f £l 1 tatriedn aanttl abneshtnated
vacuo. To a sol ution of resulting, soli (_jLu'mrﬁ(
1.0

et AR ch’ofi B8 ¢316 fﬂa)s weHe! At %dbgnlccsbol e

rdhr st b g hphor oacetiilci @cige 1 2eDuniing wiridh t4re

m xt.ure t f

RS Aol En Thebiitatied RMHE SEREERRET T A (IS 0L (111
me’@uplobyl(trettiyéran(lm ™HS p?ﬂﬁ@lzpﬂre‘lr‘é@illf’cmﬁgo }carbonyl) -

Pféi‘i&l%&] &l frded byshHi Jngls afalsora aJuh dyied in

0 gl ve crude product §L7 ., Which was
pﬁﬁI\H’IPeﬂ:Q@ls)prfbriar%l(/ HPE - u I822‘IJ1?989(DS1%0I€E}?m 2.12-
The ¢l uﬂﬂe ﬁ5 CQnt8@I nmg, as)d;eszreel Br@dsuc(tlw\aSn), 3.20-3.30

\A&S‘_(l:ent[l o ab ”pliro nthh en’t% )conge@bra(tl% br),
W.ds&)chlml bram d 4ar9d$ Clﬁorﬂarsgnaﬁhé@—dnﬂ a(bﬁﬁD m)
;Eaznq £M§l6ub| shi Chem cal 97 21 Mar 2007
E‘iﬁpﬁ?ﬁ%—oﬁ) eluting with 30% aqueous 2-propanol. The
el uat e Tmsa contentpat ed teraordred AB-ilr 2y a@ud Sarrinino-
| yophi Eﬁ?gdtl%z%l\l% J{)[323'(f1ﬂee4}t(—{b[u(t%?a Sa A APL 1~

pyrro I nyl]car onyI am no) - 2- met h
m%&b poNRBVHMONC)(aLe 3160 (533 ﬂqor?&“h‘? Wt THT GAPRSBr 4~
éarybkyza(tb qaroxy ) mthyﬂeﬂhmwnylrﬂr)mmﬁﬂmdm]a:a- ml)

SR e WSS 0P 0l 7 AL S ana e
In B8t RrE3whtHs )y redl 20t (débmdtedpEZafime Bon7301Minutes.
dr‘?g_%fthgHé)&“j’]”gi‘%d?é‘% d?éfsgﬁfd% ﬁl%%éﬁt&ls)[ 1706
(LH[ 1dme3ay3 -PHz)tristubaming) ~4H-p¥raE)4-5. 26 (iH,
d;1 9541 BH% ba BB )Ly r r dT4a8HE)L] o daridtl $580 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 trifluorocacetic acid (2.0 ml),
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Preparation 68 15 To a suspension of phenyl

(5-am no-I| -nethyl -l H pyrazol -4-yl)carbamate (1.86 %?

and (3S)-1-benzyl-3- pyrrolidinamine (2.0 g) in 21Mar2007
chl oroform (50 m) was added N-ethyldiisopropylam ne
(3.1 g), and the mxture, was stirred under refl ux

f2a1d HohdonistuThe waeacttionced xa tir eo20 waspeorecprte afed 4

|n vVacuo : ;
10 i B PLUP R A LA Squred spto, ditsopropyl
Ieeth@ls aleal ind) ,Aagel mhaarrrﬁulhen@r pde ciddircte | e s
%ﬁi&ctgﬁ gym@ﬁl%E%ﬁfghvgﬂ@ dakkadiwmbl Atk {3 dlye a

er a ogen at onosphere at room t enperature for
MmrBIOQBCN (&2 0 S cat @t SR Was Py ¥, the

fpﬁé%@igtlmédr{m@c @ririat £0hd novac U@luﬁigld t FRer esiuhiees

was dl ssolved 1.Nn rateg agqueous sodj u dr
(,caqrb%h@éngopufilegﬁre(éj #1)10'9 W85t FETES r:y ecﬁ)g@o about
aweafl aisokeatuen ofhdi conerdnind yé wlasaakionatt@d( 5:c0 ajjout

s}%r&'[[ t r a dr of %%%%éa%oafg}ga%o cﬁﬁlg %r&e arBl V\BS

SOMmt errper ours. he reaction
mmtmm&tM@Saphte@a@ned)midm®c HIPo12d¥ ofMA t Thleishgafhemical

| aygpopas; drh ed 1ouai ANy 05, ERGAGYSIM-kd@ifol  The

concentrated 1 n vacuo. he resi due was

te}uaEat BasweeR cEndtTRt @t her 2bgugi @é’ 35 t%“rt"%%‘t‘?l and
(BRpBLifikEa ad ermthyk hﬂrﬂlnysr—aqu{[4e33)—3 amino-1-

gﬁyﬁgogobg%&gqn njog- ’Sé gl | di necjgr boxyl :ate (1.9
Jﬁaéoiﬁoqﬂsﬂéthry)l} ﬂﬁ—%(z%zﬂs%m&%?l 24)—2t1@il.drl:11azol 3-
S Dusthitiinth e ghates

bw@heﬁ 19cerHodisite 6(0F BaM as) a1y WP YRIPUBY §9>11d
H%g%g@&%% 689 15 5T£ %‘630' ES' B af tLersy gﬁf' w2 38 2.53

SR i f
cél%on&ﬁ mzﬁ)o) Ll]ﬁ e %fila. ﬁé‘@g)r/'rbgq‘fc%%t b%fia‘g] 9y éﬁdq‘ﬂz) ‘

N5 et hyl @WI SaEr,opy am n"ﬁ3(729 mg)) ,i 13 .CAd o( D prewl(50=11.5,

L REET O L0 AT h B AT
hours. dThe=igacti0n, %1 X$url@Hwasl vvaTs-IﬂﬂeoBHwbceésBﬁel(yH d,
V‘%t% %9"/ aquequs cidrig) acid solution, brine and

"agqueous’ ‘sodi u}n hydr ogen car bonate sol uti on.
Theeprganiion &kr was

To a suspension of phenyl [l-methyl-5-
(tritylamino) -1H-pyrazol-4-yl]carbamate (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-({[1-
methyl-5- (tritylamino)-1H-pyrazol-4-~yl]amino}carbonyl) -
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dried over anhydrous magnesiumsulfate, filtered and
15 concentrated in vacuo. The residue was purified by
col um chromat ography on silica gel eluting wth g;%{larzow
met hanol / chl oroformto give tert-butyl (3S)-3-[({[!-
met hyl -5-(tritylam no)-| H pyrazol -
>2f134 'ﬂ@lQQL’thﬁ?mglc)a?:fﬂdmﬂté pX/mg)oinboii aecar baxpyidte (1.7
as a sali CDC13) .S_ 1. 46 H ,
1 HoBMR (P Ghsy dyl - %R‘g (iHsamﬁ,-ég.gg%l%H,‘" §)2-12-
3 068 3(14, (ﬂ1H,, R)., 898. GH 3. SLB, 22BP-7). 033.6313.m8, (1H20-3.30
4.16- (2H, 45, (1 brs) He gbr
P 7o pee D) by B! (FoRP Gl W €0 )
To. %sblﬁtlbﬁsdﬁ Ber®thy b5 | b{a){(z)l.@-(s,?a%n {%H m>
s 2afisibi adi azol -3-yl)-2-(1-tert-butoxycarbonyl -i -
nmrrgﬁz‘er‘hvxyl m no) acet am do] - 3-i odonet hyl - 3-cephem 4
30 car Boxya atelyB2onngf DenehedF Ykt ANT T dFrari o(é_(aZ“JZPO_
m)2, %ﬁh@ﬁd@dzN—l(—t:{—ly‘(B)t-m/J- $1 +ykYraceuanitde  6566n i) L —

dt
o e B S LS P OO MR ALU Sl -

teﬂtbbuyyht@35ﬁ29 mg) in N,N- dlmethylformamlde (2.4 ml)

[§§£'éﬁﬁ%ﬁyh g#g déﬁ%éﬂ%??%l;gbg¥ ﬁQHe %oxyla?),(and the

am nofcarb rroli |necar 80
mxtThe whAs| @tmrmﬁ: 2 WeE0eh| EEBR R tugtm fehpef allpates.

fpg §h@0%§ct1%nt heifesrd 1§89 Leaey %xfﬂ»ﬁwﬂwnsm -1-
added et héy acet at e (80 n1 an wat er Zé%\to‘g' The 99
n

241 Marmetby 1 —2qulddiist Y%@‘%’r geﬁgrré"t d the
oyg;iélﬂn@nbwaﬁ:b\&agzl)\A@@tpﬁrsumasslwaqamadmﬂ@%680 mg) .

di um.trifl Iy
S RO TR! bt T LR FoREafa3s, Mol gt PR ARUS ror 3
sodinm 5 Bal £hte rama fiirnereshc Thenf nixtatre wesre added

C t
CREFATLERERIAD (P St LBcacue T SRt ieons

rbaveri Hgs peacigited e apE EBRI eaged Iy ]fE'FY‘ﬂ?a‘t’ii%nWéﬁaed

déu@éeb@lv@@%“%lfﬁ)fb§o£ ﬁé@ﬁsOEddﬁhMEﬁ&ﬂfl@@r&@bb@ate
10 net hyl éne chl ori de gﬂ-}mm vver dded a

(30BUHAPT . artd & ATHSRHA Dak S5 sanyEERE and
n}bﬁﬂée Was edStdvd©0s @dl itimoBull €rgrer ainﬂ ef f btebelour Bhe

Fﬁé %b%%%r@%ﬁéggkraéeao%redﬂdgé)§“$f09ﬁ09¥cuo 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 trifluorocacetic acid (2.0 ml),
and the mixture was stirred at room temperature for 4
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
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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the resulting precipitate was collected by filtration

15 and dried in vacuo to give a crude product (87

ng), which was purified by preparative HPLC utllgEM3r2007
ODS columm. The eluate containing a desired product

was concentrated to about 30 ml in vacuo. The
Gﬂﬂ@@ﬂf&ﬂien)MeSu&mngnwithOBQ%OHQupHUS\ﬂﬁﬂropanol The

centrated 20 I r' j t h

R iR chRoas § BEbrans I A orap faia
e]lmphnglwzeu 300/(glaméoub[3z—mépanél- ({THe Rl vt am s —1-
&g;?ff@iigﬁ.??lt]@ar%%l B {thoj D2vRCHRyANd | yophi | i zed
ay nz 01 irel et ha 0H7BY) (B pIT £ B pBiLAPdmi2nd] Tt bdRyRFoL1 -3~

gﬁ%%BZ—il carboFy]l—??fh l%thoxyémlno)acetamldo] -3-
- razol i 1
t‘l‘ﬁ‘%‘?%z%r)‘égr§ %rlf% é/ﬁl‘%dﬂéF Ll%etall?yl H ?nlil?ﬁc'no?lld
al@lelqundg]oﬁ-a:gpmam%narbpxylzauea—(za&mmas ap, 2.38-2.53
a ous ol,1\d. :
Y il M B g o
332526(-3H§6d(331117h)41|—|23 73. PBH( 1H) . @d 79J—(1 4 dﬁirG‘{II?)'Ll 0,
. 2My,0 3 4 43

BQH%) 4(%'6' 4")?; 4(%1—‘% gﬁ &’b'6 %HéHgd 7]J=é]3§'|§lﬁ%() , 5.15

(113F1§,6ﬂz)15 GHE (1M 26, (384, Brr)y = 458@%?)(1%? ?J M,

J74468%Y) , 77884 1Hu s)sB5 Preparation 70 To a
sSus Snsn n of % [(tert- but oxycar bonyl ) am no] but anoi c

di chl oronet hane (40 m) was added
1- hydr oxyb@nzﬁrsplemscilom 0 ;?riem@l 2602mifEBPmgtthyh-1H-

d 3- h
oS LR PR lpogf g e
vegrsbilidedaidmel Hbud . gﬂ'oltlh@h @Irmﬁcmm (e? endtidegs added
'\Fﬂggﬂyldllls%; b farﬁ:.l@ed' §mln%)SU|z§r§i ke mifrudBdwas

soprop [ am ne . m") . The reaction

ek GEe IES IS 1 %rf% |1|8uP§urﬁ7 t f&e rEAftay mixture
S\Q%_Ht b@ﬁc‘ﬁ%ﬁ:@;’a&@ﬁdjb@rifﬂ@u@n;dos@tllﬂife&ltcﬁd;ld@q(JEDHS amino—-4-
sodi ym hydr ogen, carbonat e, solution,.and t Xt ur

s AT Pheead Ty T gt datan s S e e pal1g e By azote
V\}as exswadided w tstmmﬁtzrcahycdfotheanlrmihaylprammcat eix acetic
1/ 1.tw ce. Theexr [ &nhy4r

AGiteran S T Fobs) Rl e AU SR ynacr
Tbydhegle@swdlmwmh@n@leatpyppm FemREratyre ahgrt Rénhours.

After 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 (3S)-3-({[(5-amino—-l-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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added chl orotri phenyl met hane (5.3 g). The m xture was

15 stirred at 65C for 6 hours. The m xture was

dissolved in ethyl acetate. The sol ution was wash&tMar2007
successively wth water, 10% aqueous citric acid

solution, water and brine. The extract was dried over
anhyzir ous , mgnesi.Wh-3u0 % at &, fin) t, eBed darid 34 (2H, m),

congegntrate h 0 d
e e T N R i
ethyl heelat 6/ d49chﬂldiorﬂ@¥$1hne6t87 dil¥le tort-bueyl (1H, brs)
(g b5 g@&g | x% (tritylanino)-1H
no} - 4- oxobutyl)car bamat?_%tz_. Ong_. i noe]—
1H NVR(EDA 3§o8ut 188 @3 tant-butyy (38) - (L amino
ﬁngfﬁ%l -25-3by %%iéﬂi4¢ylﬂaﬁlﬁbﬂbarﬁdﬂyﬂﬁ%ﬁ%?ﬁlr3;09
Eﬁsr’?Pé)ldléle%r(bﬁ%‘Yﬁgé ?1 7%5 d“f%#? 7.56 (1H,
s¢ tiotadnte o3 oby laamsoh et I(@EOOfngbellmyairJWroform (50 ml) was
7 ,
2 gThEARE SR, 115 8. g0 8hs g REE. voe
nethyredhax:ymqmo)mgﬁaa@]resfp@déﬁ%etwr% cephen¥gaction
qggggﬁ¥gah%s(%é9hé@ QhébgbgﬁbQXQfW@Eﬂ“159(§qﬁbbu@a%ltr1c
&grlrreth yl)acet am de 1?% and t d

negidrgo §1§t1'¥rrr]%‘fjl%? ?B@nﬁ?@ﬁﬁé‘rtﬁ%raéq PU30S° Lim
Wh ngéen3%éBbdﬂEtée@@lh@loﬁlXtmhe vagaaddedlayer was

B %ﬂﬁ S ltered and

Fi’ﬁ (etrrl Ya‘?ﬁ?\%i RROBGPAYE SENAT S o? 5

oxohubkyiltreardtanat ev4du88 dgihe anelstLI:ieeV\maSe i kit Gk edwas
Sti red at, 0 OULS S r [
b 688, Bt g St olho s T S oy e g fath 98
tmetsam@tlu/mlmsofcvmhéa ga@@eé:@r\ratww-‘eh(%éieﬁ [1ldokel ~
aﬂé%gk}i—%w('mtﬂé&iﬂels0@@1&1@&%2@14@4 on and bri ne,

dried over nesium sul fate and f.iltered. The
f mlﬂ A S ONER TP BN E AR L BP T 1 & VARG Gg’sn?r‘Fthoefé{&&&e
e,‘e ggngergtdlait@ was poured into diisopropyl ether

resultin reC| t t coIIect
byHTNMWSPFéﬁ) Edl dPi dd%in g'cu]o 25r ? ?nfﬁ ot £4-
t he1gol(ild,i m)nethydené3Hghlsor,i de (X$—3ﬂ391wéit§,ad\ded 3.30-3.43
Rbﬁ‘)' &l é@)? a?é’ 39 ”knf)' uor aaee) '§3 a?Qﬁ (ByM ). a5 (1w,
Thé r’esul'tl ng so
t bpér.atiuried f GFH 4 h@bvshﬁ@‘ﬂo@‘oed(qfht o) e | 7s88rdpyl0 (10H,

efher. The resulting precipitate was collected by

filtration and dried in vacuo to give a
Example 42

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 tert-butyl (38)-3-
[({[l-methyl-5-(tritylamino)-1H-pyrazol-4-
yllamino}carbonyl)amino]-1l-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

99



10

15

20

25

30

35

crude product (1.2 g). The crude product was dissol ved

15 in a m xture of phosphate buffer (pH 6.86, 10 n

and saturated aqueous sodi um hydrogen car bonat €1 Mar 2007
solution and purified by preparative HPLC utilizing

ODS colum. The eluate containing a desired product
\Mﬁh@mmsehayatedasosaﬂxnntém nhndnthacwagdftiec layer was

Gonge n.@ﬁ @ 814'%%3”00 tw%dcﬁ 0 @ ggggguﬁr > Mdedd

conce loric acid omat ogr aphed on
DxnE¢M®;O&Pezat€MﬂQiﬂﬁ¥ﬂﬁ Ché#i @gneoCsr $Bn)

%Méé@l%{:g gg%%%q.lé@p%dz ¥ PRENOK - 1 Ehe ov%f«'aé@dil\@rﬁ

concentrated to_about i n, vacuo, and agueous
o ‘Fﬁél%l

stt¥trte @esidfé&t@me&n (ﬁlemf)lmia%a%%d@ rated to
M3t es5Vas hnophkiduszed The gjd/rﬂ:én‘éfﬁtanwa@- $dured into

2} 208t 0%k RBRe L2, (At o 675 PE) S5 e Sy |

rﬁﬁéwipihaxgiwhmopaﬂﬂﬁaﬂé@d@y3f¢éphenuiuc&nhbnyrled in

3 %he Doty =Ly R f ERA M T

Tme(stylena salpmdet (31:07 8 weseoad@gd atnl%@#eﬁrt&)fl ml)

g@ ﬁﬂt&lugroéﬁ%QﬂQ’aéE&5 ﬁlblm@ aﬁﬁiﬁheanfgtﬁﬁg was
6 (1 = )525éH,d

, 8Hz
25U EaR, 24, Togm §SRATA L by F2R, S TOIZe Brffie gaRption
(rﬂ-i‘k‘t[:ﬁ}e35a8r %@rxaatd olrhlﬂd dexgoﬁubplyl ether I(100 ml), and
am no
a‘hlil% ¥e§uggg6 ﬁc 5%?6 %ﬁecﬂ ¥'| e CO O% %lltratlon

chihdi aedelir am S<ditcerte dDRe 24 Nhud20®koduct (870 mg),
Yl

SURYIICT DAL ) Rl oo maren:

lcelumg. (4$henylu§tgoqu¢alqlng—a @F@}re@.qu Syas

cggcéggraqu %67é%oJfog)ml ?n4vaguolH e ébﬁﬂentrate
(1 t 7.0- 7.35 16H n,

7w5§ @@gpsgdeﬁﬁnﬂQ9q_(p 3 %1th concentrated
3h é§oé\ﬂn891% [a(cfaoaraﬂ@p@maﬁgyb Eohd %Mhaionc@ HP-20
ﬁ{% %hm§ﬂgﬁlcaf éézgratgon mél tlng Wi@hagbaz
3aqhéoﬁs(2—@mdmaqoﬂrrﬁﬂﬂqﬂaﬂﬁmﬂglwaﬁopw@aanﬂxkﬂeQ to
CHRIRE, ADSHL Nl BB Tom 8L -
(amppp Aetlyhyd (4T ( t (3% naypynr@}rlaiz:d}yharmlahpﬁé}m@yl -
"amino)-l-pyrazoliolmethyl}-7B-[(2)-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 (l1H, 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 (l1H, 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]butanoic acid (2.13 g) in
dichloromethane (40 ml) was added l-hydroxybenzotriazole
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oxopentyl)carbamate in the sanme manner as in Exanple
43. 15 1H- NWMR(D20) 8 1.61 (6H, s), 1.65-1.8 (4H, m,
2.50 (2H, m, 3.02 (2H, m, 3.23 (1H, d, J=18Hz),21 Mar 2007
3.45 (1H, d, J=18Hz), 3.72 (3H, s), 5.06 (1H, d,
J=15. 7Hz), 5.25 (1H, d, J=4.8Hz), 5.28 (1H, d,
gﬁb@ﬂHtZM 517 gcj)T (dHg o~ (Mr&wylﬁmﬁ)ﬁoptupyﬂ)) 20 -

r ration n of

R Pt S Bl ae, (98FRFSE) (4383 @+ and

djrxéﬁlncnmtrmt@am&s( ﬂi(ﬁ@rlﬁe):l Viase addeourt erfo bthgl solution

{ di oxo- I 1gateb

e:i adsd cﬁ *0 m a?.é—f ?ng%ésg&%(éf gng taﬂ)él'n}lne sulfate (2

Y55t i hecar e mxture was
25 ragfd d&e@—dblsvgrﬁ@u’r@thﬂfﬂ@m@%t (3n3Ai fldre WAS

\aigscg;efjlo& UELeegk¥ely Wt Ml er5od078apdaeys Cirl ithe

solution, water and brine.. The extract was dried
P L MY oF 944 ARG ¥STFmadH Rt RT LRI pBPefadiF 2t ted
RPN § ad 81 uNhydee D G Meoh &t é- buﬂmhlon, and the

1-nmeth
m%%%ﬂf%%)efﬁrsﬁtﬂjm tkiflejgﬁbfno SS§FBS onyI) & aqueous
E‘W” d"mcekbﬂwft&tieMlﬂtfso&@ahxt&mmq:emﬁ;;hsgl acetate =

b AL gty ey B85, iyt 1

|@agﬂegmpm1$ul§ptg5 Exaliis ee sand concentrated 1n vacuo.

%’c({e%ég‘ﬁé‘@:ég?ggﬁg%él) aa4nﬂ1.'c£]e(d4 rl?.lne (40 ml), an7d3then
Z -
clzec&sc ROT¥1p! @rm"aed; yégyg &Eér l[e was
#gﬁﬁgﬁg%hétZ@gac §or 6 hogrs Thﬁjml%fure wasldlssolved
0) ac am ce em :

Lo ) AR AT A SR SRR sy

@f:[ﬂh ma?gt gaoPr |atq3daa:mmoc)ltﬂpyaazdl selution, water and
no

DA Am oo peRpd el R %SH%J{ER&%’%%?W? =g %%m
sul@ape3 fabtempd ey caorec%rmra By, 13 PAQEH sT)

QiH éﬁ%iwgs %u%@fyi@ bﬁ 251N, cHromdtbHddhy Sor8silica

geﬁoebﬁébagaw&ﬁ? 7@froe%hi_ﬁus@%ﬁﬁ%ﬁ/szlchlomme%ahe to
Hide ({:éft buﬂ:@&yq&r—b[omaef\hymshyftamﬂydlamnp:ahelﬁ—

f‘ris'p?% S ErARREEe M CRTes ahar gt acd f2. 01 o).
H- NMR(CDC13) o 1. 44 (9H, s), 1.67 (2H, tt, J=6.7, 6.7Hz),
1.92 (2H, t, J=6.7Hz), 2.90 (3H, s), 3.09 (2H, dt, J=6.7,
6.7Hz), 4.50 (1H, s), 4.71 (1H, t, J=6.7Hz), 6.53 (1lH,
s), 7.0-7.35 (1l6H, 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-yllamino}-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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(3.33 g) and WC HC1 (6.29 g), and the m xture was 15
stirred for 1 hour. To the solution were added 1-

met hyl - 1H- pyrazol e- 4, 5-di ami ne sul fate (3.45 g) aAtMar2007
N, N- diisopropylethylamne (11.4 ml). The reaction

m xture was stirred at roomtenperature overnight. To
ke t U 28 Uk & 5 ngdgeldutsitny Waesc etdaed , beinde thred soduatdrdwas

with 20 tetrahydrofuran/ et =
é’%&%%& WRECSEPTEG ve:ht%%%?%ﬁé ﬁg nes?lJC{Je#ussth?eOdlum
fidi&ledraadetetrcentlvdtioah | alndab@énﬁo g"ir\ﬁ@dz e¥ebut yl

i i hass P TEHEET S gron ST T
mwnﬁrﬁaﬁdt §0a§béw’f0| 5 (ml41y) Va‘FHPs p&gdut?tor\ﬁ%‘tﬁate

Used houtbe Nexb stianowidwyt &dnbher 1w infl)catded. the

Pre
T@?éﬁ%?%égﬂP%gcgpf%g¥gL&égncgilgg%%dbgyﬂflltratlon and

neest 1eydi - 1h¥pabaaol 4oyb)&mﬂuﬂr&ho&ﬁpthﬁybplmd in methylene

30 W7 br € attda VT A oF FECTE. aY ) oy 4R ©F

ttr:efhlybamanetl@G a&&dﬂ )5 and) 4- diret h?lsuﬁq“tﬁ@;gyrﬁf-‘dhlﬁélon was
(é%ﬁngd §Hcggghy%éhpéQE%H}étHB§ was oHdd 88k abohi PEA into

erature overnight. To the resulting m xture was

aanb@onmwla@émre afdenal W RS REPEAPAHRE Was

tiSESect38 Bg}d fhnidiestilde Shganire edayer v\mmirwdg@vera
anhydr ous nesi %31 suI f e, filtered

OSRt PEPEHCIN Wa S ehifiE BaedRin pasy Gypsolved
cmuarnm@tatowat@gsr@nmspimtsubufaegel(ptm @ise, 10 ml) and

SSEbi PESEE PRBRORE bt v OFpREn $ationdBe Z08dtion ana
qxwplﬁpytl) bar bawpae- 4l 29 GPLEsuad ldromshddS <elpgn. The

- %&EEE égﬁ%ﬁ}ﬁaé%mmég%%lﬂé&?pr&dﬁ%tZM%Q-c%@gengggted to

tabgatf. ZPIZ}“l 2ITNYBYP - s)The, %n%%ﬂtréjte ¥y a(CbJJéS‘Eed to

JTBedEzbn 3 5§th(Hﬂné@ntfai§d7hﬁ@ﬁﬁﬂﬁiofﬁc 8c 30 4ihH,
s) Exanple 46 3-[(3-Am no-

net h
(%ifﬁwaﬁﬂﬁ@%%%m%?ﬂé} a%ﬁa)lhéﬁhw Fhpmgcal
[¢3)p3rebiati)nellyt2 vy tind abli aaal agrydou2-{+pcapbory-| -The

TELIYLE ReBY O e AUl BRI oA DOLELS anc 2
aqueous sulfuric acid solution (72 ml) was added The
mixture was lyophilized to give 3-({3—amino-4-[ (4-
aminobutanoyl)amino]-2-methyl-l-pyrazolio}methyl)-7B-
[(Z2)~-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), 2.01 (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 (l1H, d,
J=15.7Hz), 5.87 (1lH, d, J=4.8Hz), 8.03 (1lH, s)
Preparation 71 :

tert-Butyl (5-{[l-methyl-5-(tritylamino)-1H-

pyrazol-4-yl]lamino}-5-oxopentyl) carbamate

The title compound was obtained from 5-[(tert-
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met hyl - N-(3-{[ I -nmethyl-5-(tritylam no)-1H pyrazol -
15 yl]am no} - 3- oxopropyl ) carbamate in the sane rmn
as in Exanple 32 as an anorphous solid. | R(KBr) 1'?'7(9"”2007
1664, 1599, 1531, 1400, 1360 cm-1 1H NWVR(D20) 8 1.53
(6H, s) , 2.77 (3H, s) , 2.92 (2H, t, J=6.5Hz), 3.19
ok Sx ¢#ba tBbnyABamitollpeitzdno Bc74cf8Hin2G ) ,s&Hn®Omanner
and 5,2 A 5.4Hz), 5.25 (1H, d, J=4.8Hz),
§%51?1%Fé8ar3ti%§’kéml 8.02 (1H, s) ESI-NS 666. 3
(1M+&+MRMJHDBJ)at8 an 45 teHt-Butyl.2-1.6 (4H, m), 1.90 (2H,
3r[{[$57a Do | omelohydselH-pyrazobo4-228 4t, J=7.0 7.0Hz),

) ami noJ car bonyl'} - 1-azeti di necarboxxl ate The tltfe

cﬂon%%uhél wa§)obl4a|6|4ed(1f11=on?1 {térPHz s), 7.0-

butoxy¢ashonm) ),- 3-.a2et (ki pegpr boxylic acid in the sane

manner_as . in Preparation 73 as an oil. This product
am n the next step without further
purifiGﬁt(pm—AﬂﬂnBFeﬂdﬂ&Ham1ﬁﬁpémianByﬁybmino]—2—methyl—

r..t
p]y"ééﬁ?zﬁﬁ ?é] g‘ﬁtsi‘é’}lléz%%nwg égt Falllﬁlé)car’boﬁ(yl Hhiadiazol-
Theyil tPe (éonp@c&p@dmmalymtlayheahﬁmﬁmm) acﬁﬁ’fyéhmedo] -3-
:éé Qﬂl Qc%rﬁ%&@ﬂléiééW&aﬁgarégEE)%@ﬂﬁg@@rbony|} 1-

azeti di necarboxylate in the same, manner as .in
Prepar ati®nt7218s Caﬁlp&h’ﬁ’ldpﬁi?fs QRFeineARERRM eI butyl
ig%léiizﬁétg%gﬁ%,f&ﬁ%&gﬂdﬂﬁsoli4ﬂ—p25?z%ﬂfﬂkﬁnlaﬂlno} -5-

S
(%%Ppgyﬁhﬁécgf (ﬁéF@B %gs_ % %§ Exampée 43.
gfﬁ?%a%d)zm[zs@%sa@ﬂ , (&M, 1S)6)5 7. 10- (7413|3 QL6H2 . B, (2H,
+

R
n@fh?HZDvpﬁr 5Zol(|3d'},rrefthyl§ t?ﬁz [((LE),- ntHa) 2, 5f 25 (1H,
tqi a&'L@Zth@ yl9) 2% (drgar§oxy=hs 7mz), 5.87 (1H, d,

mef hyl et hoxyi'mi nozjlacet am do] - 3- cephem 4- car boxy! ate 10
T%e4t3ﬁﬁérc§ mdGun I’i/\lass)obtal ned fromtert-butyl 3-

(é£épgﬁblﬁy_|o'n5-7(2t r| tyI am no) - | H- pyrazol - 4-

AR TR SR E T R S

4 ,5-diamine (4 g) in dichloromethane (100 ml) was added

tert-butyl 4-{[(2,5-dioxo-1-pyrrolidinyl)oxylcarbonyl}-
l-piperidinecarboxylate (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-yllamino}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)-78-[(Z) -
2—(5—-amino-1,2,4-thiadiazol-3-yl)-2-(l-carboxy-1-
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| R(KBr) 1768, 1663, 1624, 1605, 1406, 1362 cm1 15
1HNVR(D2,0) S 1.53 (3H s) , 1.53 (3H s) , 3.19 and
3.50 (2H, ABq, J=17.7Hz), 3.82-3.98 (1H, m, 21 Mar2007
4.31-4.35 (4H, n), 4.49 and 5.20 (2H, ABg, J=15.3Hz),
5.25 (1H, d, J=4.8Hz), 5.85 (1H, d, J=4.8Hz), 8.04
@chﬁlefﬁbx&Emﬁ@@)%dé%&mﬁdo293Pcepaemﬂéﬁcéﬁboxylate

1) o ite 2 bt ForBeRI il W iap B ERRR e butyy -
cofrpbtmethgd - 6bﬂmnmﬂYHamnn@»F%Hepwrazol 4-
gH%@§¥g§5?83¥bb Qqﬁpﬁyj@@fl@?kéegkb%iyiékérhﬁhﬁhe same

manner as in Preparation 73 as an oil. This
proeer d8sinuE&@md & i next step without further

ian.s <Preparadi ogy 78+t ert- But
NmtbﬁfgﬁﬁdaSl?P(@ﬁ 8) 781t @rtr- Butydu, m), 2.7-3.6 (7H,

(f%ht%t&?n r‘%jzi-'l{lﬁl)p;‘r%a%e{ gl’s}r]ﬁm A5r5 78y » 5-25 (18, d,

Qmemmz)caﬁbargat(aHTheix|J4=135c@Fr,ao>unc5 \8¥s OBt ai hedJ=4.8Hz) ,

yl N
{% ?} ?;h1 S - met hyl - 1H pyrazol - 4-yl ) am no] - 2-
d%oephvhtiNnnéﬁhylcarbanate in the sane manner as in

Preparaf)of {4saSnad ;W o5 %m[@*(ggﬁt%t%&%a&‘%ﬁl) -N-

35 this conp oungé di-cat es exi stence of it
rm‘ahﬁilamlm] NWR(P@WSG%{GE}CBdl (§2 38n@)1.13y C{ngyomethane
&%? ??Q én?%tdﬁﬁéhfﬁro§u53n3W333nﬁl @?%ﬁfﬁd%fdgHﬁmT
Lbb: 33 e 2300 P A T B0 500 viernd Y b Thge v
?sﬁiﬁféﬂlﬁarZiﬁﬁkhM} 4To the solution were added 1-
nm no).ac h
Lo Y AR LA a%”.@%%fg%s?yﬁzzf% RS
1pih¥bpthvywahhyﬂﬁm%n@niﬁb}43m@$phe @-@@ﬂgﬁ@p@u@gxture
tyl

Ty L ST s GO BLBRG,S St = e
ylf?éﬁﬂﬁé}lgzﬁmm)%% bafded Prifte %%ee%ﬁﬁ%?:eé with
| Pet28h @aﬁxﬁa%&@@q@n aaewla@us: soli d. TR KBfY)rddZOwas

1657, 1601, 14Q0,_ 61362 cm - S

syried gysr3RPiidEeyy BRungsisn (52’&[%2%‘)5% iP5 Sfﬁ? and
3cdActddrazled 4108742k §Y, ghve0 tert-butyl N- {3—[(5 amino—
l-methyl—-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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and 5.20 (2H, ABq, J=15.3Hz), 5.25 (1H, d, J=4.8Hz),
15 5.84 (1H, d, J=4.8Hz), 8.05 (1H, s) ESI-Ms 652.2
(MtH+)  Preparation 79 21 Mar 2007
N—(5-Anino-|-nethy|-|FprrazoI-4-y|)-2-(1,3-dioxo

, 3-di hydro-2Hi soi ndol -2-yl)acetam de 20 The title

Gonfpatinty Wasinb) ail Hetyiraom {14 -3y Hi amono } -3-
dol, cetig,a

o’xo %&Ha;gif’cégbgﬁm%ré A4 22?/ (_ga)a £L gfll gin@rjp'?lc;\ﬁse SSEd .

reparation

mmwa(uvlsﬁﬁ%) 1383.,55 493H, 155464 BB72HI L)L, A/, 739,
(24 obnts), 7.14 (1H, s), 7.85-8.02 (4H, rr), 9.48 (1H,
s) 25 ESI-Ms 322.2 (MtNa+ Preparation 8
ZHENMR DMSQ-45)3-0iTmydt of D84k | b ndoll22- WS Ne{19=7-4Hz),
ltrze:#lrwl (§H(tébt,y|2&1m4ng()3-fﬂ,|-l-%w¥8301244-(2H],a¢et @ letHThe 5.58

e conpou obt e ro m 1- 30
ity ST Bybazar 8 5w (1) o 320185, dnydr o 2H
iBoingsibe - 26yl ) acet ami de in the sane manner as in
Pr epar 7 L iyl DVSO-d6) 8 2.70 (3H,
s), 4.T2 [?Q?H ﬁm?ﬁ 254 ﬁﬁl 12-7.33 (16H, ni
7(1185t17y195m(u4bl)pm)3,pa&0981](mms) 135yzs|zo|\lsc96urp13hy 1-7p-
(Mﬂ\;fﬁé E’SEQﬁ&%‘—qﬂﬁ%iﬁﬁ{%iﬁﬁomﬂealwdr—@t—e (e #Bbky-1-

to a .sol'ution of
zne(tlhsal%F%sazsyzmanda)wEﬁW?éo? nggPhemn4-campr sy 1 f4f

2007 The title compound was obtained from tert-butyl N-

Gt By (3R AREI (205 11| Chha s ER AR areT orra 4

g ) ] amt no pefr-bempercatyl e;avbamahe Ainx thlee s@ee shanpey as in
aéx%rgpcigf% %sh%‘x‘fsam Tx{}gﬁlé@éc&b%dm xture was cooled

nd the erials were renoved by
fIR(K%rioh770ThéGﬁQir%ﬁ%ﬁma%5ééncéﬁpﬂmn&ﬁ§% $Rcuo.

ool nuEs e, |5$;¥?%‘3t §’n’d“”2? ?33'432"?%”' 2 S aven
Zzagnggzn,[% 19 and 3.45 (2H, AB Yhair, 95V (3m,
flT%)t hyb- gegbhglt I)Hdezrm nmﬁirhlgqgazenM@lz])a,paaiﬁdelflt;% a7
step affho t &ﬂﬂ; %Ur?f%CgFM@S repgpg 1gnpg§ To
aESDIMBI 666013 ﬂ%ﬁﬁino N-[ 1- net hyl -
Preparation 75

tert-Butyl 3-{[(5-amino-l-methyl-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-yllamino}carbonyl)-l-azetidinecarboxylate

The title compound was obtained from tert-butyl 3-
{[ (5-amino-1l-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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(tritylam no)-1H pyrazol -4-yl]acetam de (2.47 g) in

15 tetrahydrofuran (50 m) were added di-tert-putyl
({[(trifluoronethyl)sulfonyl]inino}nethyl ene)-21Mar2007

bi scarbamate (2.35 g) and triethylamne (2.5 m), and

the m xture was stirred at roomtenperature for 30
ﬁhnNmS([gq?’aﬁ-d@a(ﬁt i1Qrs am ¢y esWas2paer gdH Nt0) 4 2.97-3.05
m.xt ur of.e a tergnl queous
I(g{e'r sge%aéa?éd arfdt“fe)h’ rhgré!\%mgc Pa;kgrﬁawaq@ \/\/a55h57 (18,
wi)t,h 7or1@re7 3dri(@dHovay ,arthylk ob%Hmaghem um sul fate

%ﬂ‘ﬁ fMdtegeds (hhgaftiltrate was concentrated in vacuo.
e concentrate was purified by silica gel colum

phy to give 25 di-tert-butyl

Enadrmt gt A
((B)- [(32({{[31—zx1ﬂﬂilaL45{((BLb&yéltelralrtg):tddrkbonyl)amlno] —2-
pyrazol - 4-yl ] am no} - 2- oxoet hy 7r'%am noj met i dene}

pieseny bahuper £3024 ogneddivaly hoUs2 sd &mlno i,2,0-

Tk INMR( IME0- 86y 1$5-2-38 (Htbs}y + li 49 (9H s) , 2.75

Sy e difint §9) pteriidqtlp-ebhelr A irnoyylate

(1H Sﬁhekmiﬁﬂé1Gbmppungswaw5qpm?¥m?@mﬂﬁow E@ﬁﬁﬂhptyl .
If ﬁglﬁg (%I{l&g}i%lq{mfﬁlﬁ&¥@%ﬁoi4-2 met hyl - -
pyrazo 6] |

)-70-] -(5-am no-1, 2, 4-t hj adj azol -
Yy RBmino carbonyl) l azetl 1necarboxylate in the same

)ﬁlénr?éf 1a§aﬁ.ﬁ0E¥<‘a|mplfét iyl edhoxyi ginbepacetsan «lo]d 3-
cephem - arhoxylate The £t £,60mayRd e pohpned

{ZlﬁEM(Zaoz{g[%l mtfad 53f¢tr$tyl anbBo) (3l pyr azdl 14- ahf83. 50
ﬂ'ﬁ}gﬁ Jo%get hyz1)) am no net%sl |(<]:1eﬁeﬂ3| sc4ar 1arr4ét e | rg4H

trine, s‘ané9nande|5 &9 i (RHoxaAiplie @?15335}@)&%5( phouéli, d,

sqljd R(KB 6 1 116204 1 02,

JQ”@ SHZQL (:%I—I-%)léll\/é @0)(1136%453@?% 5 943 g%i’an%)‘ls 48

(B -WB668 - 3=1¥8H2), 3.75 (3H, s) 4.21 (2H, s),

00, 2P+ o0 7G2H, ABq,JJ4lgH§HZ), 5.26 (1H dESI

J=7 8HZ 5. 85 .

678.2 ( lFFjB?FE%SSHI“ 38) R ‘-”5@ iﬁ 3 solp&h Zrl\m/sl —4-

of 1 Barf{ Bo drRRoxbe[tt8r1 } -N- methylcarbama;e

am noprgpanoyl ) am nole 2+ etV -dp Py Aza! Eolapt il Jedh8-

[T o2y ¢6rhringd ) 11D, Une Hhnll arbholagletiz (ackdr bpxyhp- same
%%ﬂéftQQXXhmP¥Q§§¥3€HQQO}33a§eBBthﬁ.Camﬁygﬂﬁﬂéﬂuct 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]amino}-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 (lH, s), 7.13-
7.33 (16H, m), 8.20 and 8.30 (1H, brs)
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ng) in water (30 m) and acetonitrile (3 m) were

added 15 ethyl form m date hydrochl oride (658 and
pot assi um carbonate (1.106 g) under ice cooling! Mar2007
After stirring at 5C for 3 hours, iN HCl1L was added to
neutralize the reaction mxture. The resulting

s utMos a@s3 pumi-eép by preparative HPLC el uting
with m xture of phosphate 20 buffer (pH 5.5) and
M&i‘ﬁ—ﬁﬁe, and the eluate was subjected to col um
chr omaBBedr @ptAmiomo R amehy L —1P20 (M t subi shi Chemi cal
oration).and_| yophi,lized 1o, Qi : _7R—

Th s G et fr o it bosrbuf anlag netny 1 7P
nietZyt2+ { pyaminbra) fetdyiDiaq B F e £y 32Y(84m Ho- PR ¥y 1~
%%%g¥f@%ﬁ59§iﬁiﬁb»a%dﬁ%ﬁ%ﬁ@PX3=bephem—4—carboxylate
nmet hyl et hoxyl mi no) acet am d%]-S- e hem%- ar bo§ I act_% vl N—
(23 " mheat il anpPBReuEd Tie M%Jpré% rgﬁf’g‘f %éﬁis uty
GRIMOENAN-  pdi gat-es tHiEL-e5¢ stehtelafinbs 110t-greraz Ght-§-

jor .is r was . described. 30 | R(K 7 4 :
T 8 0 1aRe e PRG0S L TReNOR s T 53 1n
(BHms)e 2285s(2H, amorkitoudiz$e18d19 and 3. 46 (2H,

=17 ), 3. ( t,1476-4 ; O and 5.21

%Ké\ﬁé,lgﬁs. %325)@5 51.262_6)61'(1%}02,' ?é)f.zs%u"?, 5. 85 (1H,
dH-JR 8HD), 57.18GF 1+6Hs)s) 8. 01 821H3K) =5, g5 LRpand 3.45

67y 2 ANy HYy=(Regaid\ve)s . Prepanat k9N 83 0B @sfis)yed5.00
solution of 1-neth

-1 H pyrazol e-4,5- diam ne suj fat.e

(@d 9) 28nd28- e RSy 5= D%Ii%banéi@%ac(ﬂ&ia’ 109 ;_111 I\/EIFIZ) ’
20094 Q%H$2dg) Ji=l'4l.C5}Dd’r1r)1| ,;Jr@neshggaé(bo m ) am(j )
tetr rofura was added WBCD HC1 (3.83 ¢
a#dl%% égés%pﬂ%ﬁ‘gt hyl amine (6.96 m), and the
P xépaeawden St rred overni ght. The sol vent was
renmoveq unge equs e%gu anditheyanude. (1,3-dioxo-
resi dug\I wﬂ?c%m?rﬁél gd_gg%chg{lhy by _ ¥ (
3L [ 354 ahiAso-2ietifa indp by? ay é) 2880 HHS 0] - 3-
0Xopr opgoat £+ 1as cusPb i Wde sexbinedCtfiram W1 fdtdioxo—
further purification, grfpgragi oneﬁ:4 10 Thg cr ugﬁe same
r es3 08 EERCAIAN TG REMYPL 32T V5] BSHD- 2c+¢ P
neh ANk r1Hspimazalep yd} AohndB- 3soxopradpiahoat e was
di ssol ved in N, N-di yl for mam de, ( , d trigtyl
cHi MR EPYBOTGs by) aﬂgggri(ég‘hwsgqm e %fg 'ﬁﬁlm ??mﬁé% (2H,
aodeyl, 7.14 (1H, s), 7.85-8.02 (4H, m), 9.48 (lH, 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 (1lH, 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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((% ‘5‘)?%46 g3f/§§ﬂc th B x[zé\/é“’\'é‘]aoled to 0%,
osi 7. negative @ g\/s%ﬁ

with stirring. The m xture was stirred overni ght and

15 quenched with water (10 m ) The whole m xture was
extracted with ethyl acetate, and the extract was 21Mar2007
washed wth water and brine, dried over magnesium

sulfate and concentrated under reduced pressure to

g]—v[a —emé’:el&_yﬁuai- (toiilty Lwtiicto \wekH ehy orapdgréaphdd egitamide

acetz;gf e&)(z IS) 8#11%0%0 (‘%&é“ln?i)ChéH&O‘EEﬁzﬁ}%%d%tJbﬂran (54 ml)

Y [ﬂomt’t\gﬂhpérétmmyl amdnd)hdz Hapytazel wasy|stEnirrd -8t 70°C

Qﬁ{1@sogubl§HgPtngq;§3@pr§)rem?g
%H&’ﬁfﬁtrﬂte3w36|Héhcéhﬁﬁhﬁé&i1ﬁ)va6ub 7. #helbdsigue was
(ﬁ4£%éég%T§)Wéghy %%%QS¥E§§ Tgtﬁegtlggﬁqeé%égl n of
(ﬂ:rM:yi#amno;mall—ldprweaiz dln 4r3dlantnopiSeoopmoipgagrott &1 -

éoxﬁs— £91E§t1 Aol U € mﬁ&?o?—h—‘ﬁﬁﬁ aac;déj&%i&!a (3.37

§EGIRyaroxi-de S0
I’U)Xt?:ufF eawaslldu rTb@ISaprlo@@mtt éffﬁ)%rléf’aiﬂelfloﬁh:? H’(ﬁﬁ’% step

Eﬁf{%ﬂéh@&%ﬁ&%ﬁ%@@lw vacuo and the residue
made acidic wWith diluted citric acid. The

rEdTﬁEP&{%ElQn: Bleci pitate was collected by filtration
and drimgd alr@@lutisﬁluaed PGS -eNt 01 gigehyl-5-

3-{[1-net .
bR oy R Db pr bbassiemaas (3 %h 9) . i
?ﬂti\&ﬁﬁﬁoiufrwﬁmd]so (posiveve) adfied2 tivdre Rodyuty L
.56
(PR fB gy d a1 i sy Ene $2°0
(msc@rls;amapeepi@rét o FPdotElsEyERstigHe of2 - 5 ml)r and
Eﬁépyrazop¥5 3F@;ﬁﬁﬁ?f€@n§% rdom temperifu%% for 30
- 4- - ropanoi c_aci

AMEROERPt - BRI re.e%ﬁaol’iloéms?f T r%%ﬁa?@u(f?ﬁjo JﬁP(_z}') mg% mixture
t@%fﬁhuﬁﬁoﬁ@é&%del%ﬂﬂ )w@ﬂéi:édl ﬁt’l}h%aﬁaébmse 1(eby et )wanas

e an .
s?‘???’éa T 8&% %é'?pr%l%??ﬁ‘ co%egﬁlrgﬁqtaes % %lﬁégr‘ggg B BFine
1dr st uwre rwas hydded: svatagn ¢ 81 rn) ,suairfdiﬁGhealvwmfeltered
n}'l)l(é U%Je.ltwg%ee)garsacéoergc&g?%%&ayl el ale. e eXdfé&htrate

rine and dried over
n‘ﬁ@ﬂesull;mnfl§@l foar e 1 Hhea e@i‘aboﬁétlué‘ﬁl shioeake@yeRhy to give

9aVerarelydey1 ((E)-[(2-{[l-methyl-5- (tritylamino)-1H-
pyrazol—4—yl]amino}—z—oxoethyl)amino]methylidene}—

ﬁtlon

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 (1H, s), 7.12-7.33 (l6H,
m), 8.55 (1H, 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-(l-carboxy-l-methylethoxyimino) acetamido] -3~
cephem-4—-carboxylate

The title compound was obtained from di-tert-butyl
{(E)-[(2—-{[1-methyl-5-(tritylamino)-1H-pyrazol-4-
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resi due, which was triturated with diisopropyl ether

15 ethyl acetate (2:1) to give tert-butyl {2-[(3-{[I-

met hyl -5-(trityl am no)-1H pyrazol -4-yl]am no}-3- 21 Mar2007
oxopr opanoyl ) am no] et hyl } car bamate (537 ng). ESI-NM

604.9 [M+tNa] + (positive) 1H NVR(DMSO d6) 8 1.38 (9H,

)L Landi e} {3+bx ek thyd.)8miRH me POy ] depedbd sz yriymaye in

.61 (1H 7-6. 729- 1. :
I gats ipnpde 8 dul Faadie (58 al dpl Mldzglons so1id.
IR (KB A 16?8, (L 86B(2-1&f o W@)gﬁﬁﬁé]r-é-‘lozr 1363 cm
JEORMAPE Y | 52l 29y - deret ! - & - pyr azel i0lgwet iy } - K64,
D7 BHB) anBnd51, BHs- 19 adt 2201 (3Hy| Plo. (-0 pBRy 220 (2H,
%@{!ﬁmxyhm nokacast amb}dp]dﬁa@fe@hemzll-,cégl&fxy(m e d,

e | e C u was .0bt al ne rom-t t- tyl
74 (%ﬂﬂ 1- ﬁenpgquié{-'( i tyl ami no) - 1H psgazolu,-zf-
)Elém&o@?&xcmmlﬁandyﬂe)gaIﬁM)et hyl } carbamate in the

sanme_ nmggner as in Exanpl e 34. ESI-M 731.2 [ MtNa] +

( H NVR(D20) 8 1.53 (6H, s) , 3,1-3.3 (2H,
m 3.1%@r s@lunippHo AR, ( (B-iemimey4-8(82 (2H, s),

308 : mgq? (BH o 8)y15108 808 . %) hkhy 1) —7p-
A?é“l,n‘ﬁéﬁéggh?,)? °§'5 1 TaY 32457 586 (1H d
S BrEy ,<58@w§:l1@rﬂtr ?sv)4—§?ﬁe®<a+a?9&ﬁ3g§5%2a— EPr¢7thosty-1-

S04 £1 3 D8 B x §1. 87N -2 o tuhlt 9% Y pBopanhiem-dcich {Rody hrte (652

0 S R L L i

am hydr oX1 de

sotiug 1 0fio £ nHikie tteh bt ach bor bdsi d 6GFHEE) .aTd PpBassium
?);:Iﬁ{aépuiﬂe dicankepat @ it B& @ rring

I'rred at roomterperature for 4
Sahobite &eepd ngopksof 1hélGh xtas caddededn B tgrpil Dz, the

TP&a&‘@Q{gﬁ R gt .M@hvaammm%;gemwioe; Rers Jleified

XS e ves 30dqd

m xt'ure wa

aquous

ayer was made acidic (pHs
JoX aBEFRATRFIVGGAHF 11 ¢ K b1 Ga b

ST AP SPH BB oo

chhoride (pRd sexr agt@dawbtbnethyllegceirat echdheleateasts
10 was dried over, magnesi um

TEBOPSTEH GG Lt CON RELORFERY i L ED L0
bupxyahbt bany IOhsm imd 1 2cbydporypooparsic brephidiged to
g%iveE§LTM§4§¥ié%l$&P?§ig&Q9§HHH@§Eopanoyl)amino]—z—
methyl—l—pyrazolio}methyl)—7B—[(Z)—2—(5—amino—l,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,

'H-NMR (D,0) & 1.53 (6H,

and 3.46 (2H, ABdg,

1668, 1653, 1456, 1400, 1360 cm™?

s), 2.85 (2H, t, J=6.4Hz), 3.19

J=17.7Hz), 3.65 (2H, t, J=6.4Hz),

5.00 and 5.21 (2H, ABq, J=15.2Hz), 5.26 (1H, d, J=4.8Hz),

5.85 (1H, d, J=4

.8Hz) ,

ESI-MS 677.2 (M-H") (ne

Preparation 83

7.80 (lH, s), 8.01 (1H, s)

gative)

To a stirred solution of l-methyl-1H-pyrazole-4,5-

diamine sulfate

(2.1 9g)

and 3-ethoxy-3-oxopropanoic acid
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1H NVR(DMSO-d6) S 1.37 (9H, s) , 3.0-3.8 (3H, m ,
3.9-4.1 15 (iH m, 6.5-6.8 (1H m Preparation 88 To

a solution of 3-[(tert-butoxycarbonyl)am no]-2- 21Mar2007
hydr oxypropanoic acid (1.61 g) in dichloronethane (8

m) and tetrahydrofuran (8 m) were added HOST (1.59

)L .@2d PO MBGDL Elof3methgine ahkd tthe) nertuite twahydrofuran

w;g{g% leda?oggégheﬁggﬁﬁﬁﬂiﬁ t9r8§ EpuéndTNeBﬁD|Ut'on
tHnstdptop ¥l gyhnzeméng, 56di%nime) suphdt Ehgngigure was
%'ﬂl%@@é@%ﬂﬂgﬁ@ nerhé. Lokl ie e A0eedovEbeumidsur e

was stirred roomtenperature for 8, hours. .The
FUEIRd ViaSe BB P AI TS RIS praddhre cgwencludes
@uder 3eftsbghyho-1-methyl-1H- pyrazol 4-y1l)amino]-3-

{3-[(5-am no-|-neth I ol - am_n
?WW%aBﬁoﬁﬁépg‘ls}eég %%Irrg?zké V\ﬁxchr\?/gscocl}soéld without
maxttHeacpn ohf webhdwn .f urt her purification.
Fﬁ;eﬁarat{on 8%230 tert-Butyl

1- met hyl - 5-
(t ritylTe myudet pys adok- gopytadm ey -athyl 3-[(5-amino-1-
g@%g@n[fgrpzagpg%tleﬂm tdrd €0 FOTPEUBE reRm ralt 8l negls

(BLIYBL AP ndD] Nn&mmeﬁl%%/#%%?madﬁ (&M fdp)-2-3Rr bRYY
-c13b Bt @X0P5 0pY! hoarhaed i éthy hemsase (danremibls ware added

Pre aratlog}gé) %eggls & 3[4%E2g51§9§8'%vgﬁglght and
%?%f%éﬂ with %hﬂﬂﬂ QD@anBXJTha_@hdlglmlmﬁure was
6e>gt%a9t% g‘n eg:hﬁ(a’%%‘i%he, %?aH@n'e %Q@réé"ﬁ' w8%  washed

Exah@|@a52r5and brine, dried over magne31um sulfate and
céﬂgﬁﬁﬁkﬁgeé L%%éyﬂfgh&%@ad QéﬁﬁbQﬁaﬁkaiﬁﬁ@n@]re31dual
pyrazol i o} met hyl ) - 7( 3- M'; %(5 mfo}%
_o¢h,a@hagg|wgsyppqpqqt%%yﬁg % silica gel "eltiting
ﬁiﬂyl E&}Bﬁlbh@hﬁé&)@%%\%}d@l 3céealte:m(@- c:aa)r boxygave ethyl
e title un tain rom.t - but
sy TR Gy R e P T T o e RV R b Y bt dge) -3

ybiewiapandaweoprlo®d )gar banate in the same manner as

| %%F Eﬁn?n%g %2 [(}%Jﬁr?”m((%oglé\;‘eﬂg 8. 38)m-d 1t 3R gative)

1H ~NMR (DMSO-dg) & 1.18 (3H, t, J=7.1Hz), 2.75 (3H, s),
3.04 (24, s), 4.07 (2H, g, J=7.1Hz), 5.55 (1H, 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 1N 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)
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4.6-4.7 (1H, n), 5.02 and 5.21 (2H, ABq, J=15.4Hz),

5 26 15 (1H, d J=4.8Hz), 5.86 (1H, d, J=4.8Hz), 8.
(1H, s) Preparation 90 To a suspension of 21 Mar 2007
2-(4,5-di am no- 1H pyrazol -1- yl)ethanol sulfate (5 Q)

in dichloronethane (50 mM) was added triethyl am ne
Gﬁ fArnbMsal-N¢, dand 7t4he(:m%<t$1re 2098aq 28t,i rsed At5QOC(1H,
uf e tur ti aphydrhae o 2
) anod*}f‘i 168, Wn?‘l e f | el §)fIEE g hde of (Jﬂh6 brs)

orm aci'd ) wa's rred at 40C
o apanateinn c®dol ed to 0C and added dropwi se to the

above [ uti ng\gnlq —n{BPHHT-E5 WS S ubﬁﬁ ) —
at 0C ?%r lél2 ulfésné)%nt he mi )3t[ure ZSﬂS Agg%gd or mgr;o and

éﬁh*ﬁm”eamT‘é‘ﬁHP@ﬂélo\/bas3 é%éfqr%\%%ﬂnoe\ﬂ RCL
trtrahyepf U'(@ﬂamIB%eQ?Hyfl&)Cdamﬂtéedze@emg)r’rajgneSI um

sul fate and_evapor,ated _under.r C sure
Gaide e eed woa - gtz lio Bt H %Jh%zfg(/“?az 51°4- (6 #1) Cuas
Hdded rwsrtnﬂeacmhl(elzzm&)u,seamd nthéewhette méaditimn 8Os

W' t hOUt fu %;Séfr}ﬁ{;% k'n%_ EE{%'LII%F? am\%???%ﬁé‘.’ onTglthe reaction

'Wﬂ#mmm@le grded mag egonidundl) V\/aénébﬂigllené’élqlr%rﬁ‘1Xture

%% $ct%é with ethyl acetate. The extract was
ﬁ cfggxyet -1H-p rgzol-4-yl formami de in the sane

mﬁfﬁd asith Pﬁ@&ér étnidorp%’@e THRINNRL 8Fe VIR I AT %um
|'MH§aé€§ bb@t&bﬂﬂdﬂﬂkh@fs¢lﬁeﬁﬁtgﬁ&b.a crude

1H- N 6
FoA 0, PIhREP 2657 TG {2 dny oy, B8 iaeh e §Fer-
teth]y-—LB dtEtrath. 12:4nd tb: g@:?veé 1H$rsybutyjl- 7{24-K(L%H£ [hjr
. 5 H, _ P t 2 5
gh%{']l rr éngQZ e g%noo)f %ég%gg)&% m}ﬂ&f‘—?
(QxcpplydDBleE)U aMimprlerety lﬁ;ﬂfbémﬁﬁm dé3( 2"{9) in N, N
%@ﬁt@gl g@ﬁngm[glerl\](aq(} N st wshded sodi um hydri de

60% ol | suspensi on) under a nitrogen stream
AE-OCR (ROt @ vihol 3 ¥ kP Hr eShas 2st7i4 r 6 atSbe Fof 22020,
@Putﬁssa 302A(8;®ﬂ Utnl)O,n sn‘eier(iﬂbutsyl 6.7-6.9 (1H, m), 7.0-

l\?f\éd?ﬂgﬁwﬁg 3@1{ f)iérf )275(1 Sggl u(r%}} ods)de (799

Egamele Bdded to_the above solution, and the nixture

was stifrefsoxet piaht. (L0% Aduees, 82hgsFal o] -3~
oxopropanoyl}amino)—2—methyl-l—pyrazolio]methyl}—7B—
[(Z)—2—(5—amino—1,2,4—thiadiazol—3-yl)—2—(1—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—
yllamino}-3-oxopropanoyl)aminolethyl}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, ABg, J=15.5Hz), 5.25
(LH, d, J=4.7Hz), 5.86 (1H, d, J=4.8Hz), 8.05 (1lH, s)

Preparation 87

To a stirred solution of 3—-amino-2-

hydroxypropanoic acid (2.1 g) in tetrahydrofuran (30 ml)

111



10

15

20

25

30

35

hydrogen sul fate solution (5 m) was added, and the 15
whol e m xture was extracted with ethyl acetate. The
extract was washed with water and brine and dri ed2dWMar 2007
magnesi um sul fate. Evaporation of the sol vent under
reduced pressure gave an oil, which was

c:hrcbmaet‘o@r aphedmlon wsisl |acb:1e§pla| 1%l agiaguwi sledium hydroxide

h'1g F%%‘aﬂghét hyle & %\ﬁ %Obgglé) (b2=9))Ve To the
myidroxget hys ) agdetr dtlwt@ﬁwaumpwg%ib%ate (4.36 g),
%ﬂ@%m@}mgew&cw mhanmatie-Add Bt JTBSmNMBn@%Q:CaIﬁm ofor 4
I's conpound indicates the eX|ste ce of
BSURE B@?PBHPMPﬁa]Of (tﬁ&s.rﬁ%l}r% S RIGE( rﬂvs'{o%*‘)'im 3:0.
frge; g1 d. B8x e Sos wATh&d Swl{tAHdimjthyl &cked. The

1H t, J=5.0Hz), 5.52.& 6,0

(aﬂll}o‘;ﬁ ,HLBIYBE-"?W&S( Té’%gf,e rﬂ‘”d?l%z(]i’gHgr ik, 1‘1& “igodous

Pd{S8s AimohgelfrNged- am Intprepys axtulrfa(tuerﬂy |wamrno<§o@1uzso

(C%{iiggrgxy%}lgylel&clr %chuizﬂi n@%ﬁ?g) ayg’c[a(t@ 2"I(h,:_é %Q’E‘ract

I"adi azol -2-(l-carbo

mmycﬂzem@xvanm)a@msalmrwo?uBfeéehen%hecapéam%t@s

;'S\éfg@eﬁoﬁ.ﬂalé'}d AeRs: QR %ﬁsgsﬁgemtbergtnmuyi [ (tert-
gl 2- hydroxyeth¥ é éﬁr|2¥lan] n& Iy

siwwm% @nyrl] ARG orop3T Y EAFBRARPE T AR 96 ) -

E@smez?s 'ga.smll:F Emngz]g %osﬁsum\@ 694.2 [MH|

1ne atl ve

- Q- dH 0 4 755 fe 53007 DER g (3% g 2 3.9-4.1

M1H, 3m8 4605(BH;8 n()J,HAn&M 6 (2H, m, 4.8-5. 2 (2H

PR I 8@ J 4.8Hz), 5.85 (1H d, J=4.7Hz),
nple 54 . 5 To a stirred suspensi on
of 3- (angn1ﬁ@ utfimn(@f 3-[(tert- butoxycarbonyl)amino]-2-

hyd
%ﬁgggf;?g?%a%g 7'8’&3?@ QP 62- gi hw quﬂtct%rheﬂhane (8 ml)

-%ndyt?tyatlydégr Hll é?ﬁ&xﬁ%%ﬁ%‘ijﬁ ﬁf d%? i %l’ and
Qﬁ@@ﬁ”ﬁéiCdeQkaﬁteeﬁi@OtH@)mhﬂtﬁE@hmmﬁ iﬂlﬁreﬂ)amaioom

10 added concentrat hydr ochl ori cid (0.125 o
rbPeretperatate, j"h‘b“%h ‘?(tsu?gugé 25 &P ot t% 0°C.,
h@mﬁs1—m@ﬁhyheLﬂmpyraxbhefén5masammn§jsniﬁaﬁ@ and N,N-

h&91$8§308§§ @ﬂ%ﬁéﬁf&@9(ﬁgi’m§9ddé¥%'Haﬁéwe WASe 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) -1H-pyrazol-4-yljamino}-3-

oxopropyl) carbamate

The title compound was obtained from tert-butyl
{3—-[ (5-amino-1l-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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preparati ve HPLC (ODS colum; acetonitrile: phosphate

15 buffer (pH 7) = 5:95). The eluate containing a

desired product was evaporated to renove 21 Mar 2007
acetonitrile, nade acidic with diluted hydrochloric

acid and chronatographed on Diaion(r) HP20

e\t suli-shi4 Ch:emn ca) , Gol7pGr.& i Ok, ehml hg7®i tHH0%,

gg%g Lifzdguceoy gsu:—g? % %;ﬁg:}ﬁl I zéd ?gegf \?2176(il (168,
8 ({ B8 nbm,[w

3P nonropyd ) am noj - 2 (2- hydr oxyet hyl) -1 -
thyl) - {Z)Z(Samnolz 4-t hi adi %
3- yl)32-(({]3-—@éﬂf1563< T rﬁ?ﬂé‘tohdx%yiﬁ%%%’é?ﬁﬁf‘%’? §m1n°]‘

ﬁegatl fggaxheg)ﬁle(tlf@lmgégﬁ Ezg{lyw@)-%@fa%dw;ﬂﬁ 4-
, S , . ,
e laﬁlﬁ%ﬁ % g 13 and 3. 43 (2H(
ﬁh&&?imlﬁo&ice&ﬂmldq]J&ﬂc@pﬂ?m 422y PHte

T, 8 Ghe Tl i 5 A g

Ri2e ey dit o 20y 93 { T@ ~medhivlrdd- ot myaaﬁmérlom—[lﬁwwa%—‘l—

r ng) I [ a d i
AT SRSl S 18 i em a2
Jodinpa @iyd4 i de (245 ng, 60% oi |l suspensi on) at 0C, and

:%ern%doﬁn(])ﬁ W)ﬁg\g?stz%: 'ewr?d spr t§01m3nl$t e(sm\al tok) ¥va3gvag (3H, s),
e Ql e
v hy kRSB S S ) 2 e 620 59U S ey, 526

Tﬂe-ly\/rwl ajmlethe JWas 8 i fried datJFéoﬁﬁtze}rrpe& aQSJr €LH, s)

yerni V\ﬂg r (5 m) was added and the whol e
racted with eth acetate. The organi c

| ayer Vs anesthemens i hnwatfer a beqlh@naﬁa tHgpyed

r&?%) fas gﬁwu%ﬁtf%te‘fv(aﬁqg‘)ati@ndQEhtLB%oﬁ@t\fﬁme u;'n@lerﬁl) was

pressure gave | - meth

(atddqagrl’am%)lyil@lmﬂylr%z(ﬁ 318 ym}lza t Préyl aﬁrﬁn&)h@cé&%%ﬁ‘are
Q¢E%E g rQEd E$l oME 680 adnwﬂﬁﬂﬁé£DOSAtmyﬁiul@ of acetic

ZEVESE 4. 16 B ARd oho bibstpiy &) Th el wes
(S0tkerah abr apacatb@n 394 nliirttht esn at il edmtoy dPcdeng4ssided
qggogﬁfsgd edt% ﬁeve 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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to tetrahydrofuran (40 m) at OC and the m xture was

15 stirred for 20 m nutes. N Methyl-N-[1-nethyl-5-

(tritylam no)-1H pyrazol -4-yl]-2-(tritylam no)acetamfyar 2007
e (2 g) was added to the m xture at 0C, and the vvhg%e a

m xture was stirred for 2 hours with warm ng to room
tenpetalyra) and .186f lamde b f®F 21Houts. JS&dilia ) | uor ¥ deand

A2, g) nd ter (8 ) mYer d t (1
2n€1’0x(§ﬁrziﬁ tﬁ\gﬁv\holé %(f?gr ey\evvag g:él %%ec%j%at@foo Heos)
tkr@%r&lﬂveS)for 30 minutes. The precipitate was

fﬁ,iéﬁgggtggg 9@nd the filtrate was concentrated under
e

chr onat%raap%’%r{%ijl ?@I&\‘/l%é%gldoe gfiy?gehy\gfy&ge Iy1) -5~
g?@f?t?l_ﬁin@hb@r—llmﬁ—tﬁw&z-dl—l?l}%/lI(])ggpr:]tanie\i:ﬁhell (2_ 1g) in N,N-
ARG D e BOsar ol 1740 by SRR Sral ik sde (219
(rﬁ)@ﬁi6D%eb1leN|\z4|§(el3J(‘)£QId)6)quér7a2nﬁt(rﬁquem)stﬂe@ﬁ at 0°C,
g%lé ghii.e qu:tbr(e vl}a:ao %ﬁ?e%) %\‘7 ’C7rpgr ?Oﬁjmzr%lutes

E&aﬁplgt$5n of tert-butyl (3- bromopropyl)carbamate (1.27

ﬁ%f{§nAﬁlﬁQd&dé%ﬂ Egﬂﬁ§ﬁ1a¥lXiU'mﬂﬂUHﬁﬂnéﬁﬁlﬁm iodide
razol i 0} met hyl 7R—L$)%)e solu am no- 1 a 4. 35

{7 981 | W5 Re PBI Car AL 2nd
el hyhekhaxy mme:)mtmﬂﬁlgatcepimam;bfmlb@xybaaes1um

The title co obt df N4, 14
P RAERI PRSI SO 0 v oyl MR ol 17P1 EBS
2dh dhe ﬁﬁl&%uxpeymaazmle&’dx&e’dednwn¢hl m‘ttlhzel saeetatanerThe

l?s-fklk]/ﬁ%Z W%?sé‘oe%%%@ Q§@5%6%\Md_"br:&§@g§ﬁavﬁ):led over

(m&gnﬁ)slugl ;§glla‘fmj:eg. 3@\;(@q>r§\‘ghon\]e£7tqu)solgrqﬁt (131p.pler

S}edﬁcéa 51@%@@@%}&(\2@ aﬁ\BQiLlJ 1518 Jwa S. @Eréﬂlﬁto@,raphed
9f), T'5. 85 (1

pggpgpéﬂpénggg-ﬁ}%;%%guv}gﬁ gﬂchloromeghane ethyl acetate
[12(27f+t@on;qe;tehydér1t+b@yyazcot3 5 -yA J vy Trentr d:e—((:xs. 7 9)

i t han dded 10 t

h@%ﬂagBﬁVS%hé’lACl { ﬁ%’?amf‘nf) Er%%o rr%egrﬁ ure. The

rﬁmhindtnompmtd;ryel)vmrlsamated (log)3. 5Thigo MR sgeectrum of

e¥ﬁ9?r %od%d”ﬁ ic%@% s'epkdug Was s ssP! yed iBtamer.
ace Was

ate an W t h aqueous
ESI ~MS 592.3 [M+Na]® (positive)
1H-NMR (DMSO-dg) & 1.37 and 1.38 (9H, s), 2.7-3.5 (10H, m),
4.80 and 4.88 (1H, t, J=5.0Hz), 5.52 & 6.06 (lH, s),
6.5-6.9 (1H, m), 7.0-7.4 (l6H, m), 7.52 (lH, s)

Example 53

3-({3-Amino—4—[N- (3-aminopropyl) -N-formylamino]-2-
(2-hydroxyethyl) —1-pyrazolio}methyl)-7B-[ (Z)-2- (5-amino-
1,2,4-thiadiazol-3-yl)-2-(1l-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]lamino}propyl)carbamate in the same manner
as in Example 32.
ESTI-MS 694.2 [M-H] (negative)
'H-NMR (D,0) & 1.53 (6H, s), 1.7-2.1 (2H, m), 2.9-3.1 (2H,
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sodi um hydr ogen carbonate sol ution. The organic |ayer

15 was dried over nmagnesium sul fate and concentrated

in vacuo to give 1-(2-fluoroethyl)-1H pyrazol - 5- argingar 2007
(12 g). 1H NWR(DVMSO-d6) 6 4.15 (2H, dt, J=25.2,

5.1Hz), 4.66 (2H, dt, J=47.2, 5.1Hz), 5.1 (2H, brs),
B)273(.IH3 B (4H, Thiz), 3.36-47.006(ZHH mH, 4=3-#HH) (2H, m),

Prepar af i 96 .o | ytion of -_
f-'%f%f’ﬁjoe%ét foly- Telyrat B Indngirs 5y 85, (M. 4
gt=ardiz )(308 nPy8wer é28dde&d concentrated hydrochloric
aci g {170 gp) and isoanyl nitrite (10.9 g). 25 The

xture was stirred at 25- 38CH3t or 2 hoﬂrStN— 35—
Di i sopEepy sétiHeredntv ABRAA Merod atidetP TR~ 1N~

LEAG b p Pl K NE o rARd aifiehd jesaH {2 ARy G b xyes hyni-f1-ed
by columm chromato raph% on s@i ca_gel (gt gxl : adi 1-3-
RYGRR: Helapbhy 1 p— 7 Bs [1(2) =2 goraminqrfy 2y G- JiRjpdiazo
1-102-4 uor oot byky-1-8@ thitreosoe k¥ pynal elcedaarticel (- 8

. 1H O 4..10s 0 . 0
%?eéﬁle(“l_:%\@é‘%\goﬁgg%t%nd( 1?%23“%1#%&“?@5?8&%?%%“37 vas
Folded oot ¢entohted( 2yiduasHoe By ¢) 2gifi t(0oddd izt room
yrs,@grﬁq%- 1 A01 NE G4 18O i N VB e a b 39t Rk cANG JRIDARIO :
?Cf agu/e?g' agggdtgflg?‘mulri C aci da(2. 98 ) agid 10% onEs
Bl |t LR ere caPBER 1R Fad 2Rt RRIAIRE &Y en
hedrngensad ed1 gpdag) haldrabn: s assuteréo?qal‘é. rhoiuf sed The
117 21 Mar 2007_ reagtjon mxture was f.ilt.ere
PrRRA TR Ler BETC g ke Pt ffe SR e e e
ACHDs r 2{PHopans! 5:wdy .addée teludreer eshtiaénimed & Ikesired
precipitate_was |l ect y. fi ati ey
B s ﬁyﬁﬁ%ﬁe@igﬁﬁ S hbVEARRR D RIS | made
(@ igic IHL NVRED2OEegl Avxbrachborim agid ande (1H, s)
Preparat | 0 : &0 f : sh ical
RO LSRRI HepesseoRsalo prieupions chemigal
Fosperatianydedfiidy (Bht %Oioaﬂéﬁé’uédgze‘ﬂ%??%bt yl 1€
(é&dé?e5wgbﬁ$@n§?2§rated un?er rgduced.fressgre 3nd
pyrrol { din xy}-.3- oxpop yltcarbamate (3.9 g) an

PR L850 %}?I e % ngfé%%na) agﬁd‘gr i ce-cool i ng.
TAeinépachyan amalr-e was-sydroegedhyloorht enper at ur e
fIg)ﬁgrazzolio}methyl)—ﬂ?)—[(Z)—2—(5—amino—1,2,4—thiadiazol—3—
yl)—2—(1—carboxy—1—methylethoxyimino)acetamido]—B—

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, ABq, 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 (1lH, 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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hours. An aqueous sodi um hydrogen carbonate sol ution

15 and sodi um chl ori de were added, and the n1xtur%1wﬁgzoo7
extracted with ethyl acetate- tetrahydrofuran (three

times) . The organic |ayer was dried over magnesi um

sul fate and concentrated in vacuo. The resi due was
mﬁdfd@d(by3cgbuwnschmmhnrogmmﬁnmhmﬂsimixaugelMaarguirred

F% ?Q%%?;E ﬁge%gQ rea%®é¥ﬁﬁgﬁ¥T““W%E§£ %k h@)gk%% added,
d [Braminol k- p2xfiuyer oethydJtuer ppdardithy afiiali degtate.

%37@ @féé’ﬂ%b) %Q%%Q”%es (v?aél&a w%%h%%@ﬁ@(rgﬁ)bﬁlﬂe 38nd

dxmﬁq;pyegtmagag§lgnl§qﬂ§9tq 6ﬁveggra§£9q“of3 & §olvent
%ﬂﬁ%?aréngeﬁzﬁreQ@ﬁﬁ e @yahbs BN 9e ChKL ) [ A8 H- 5~
t%ﬁql%£f§m%%%)?B%éa*%%??giéloflgg T%r1tf¥£ﬁiﬁ%5§%etamlde
flaarmeghyl ) - ékkpyrazol 4-yl Yam no}-3- 30

y a +2 N-di net hyl f d
BRSPS STt B (as gy 4o
dl}llmnd‘wd]:&ma&e@y)r|&jlln@1353ﬂ ng) ,and 313 181 (hiomd de2.52 (3H,
(& 2 s QlgalspoomLenparat pg, JNe Geachi.an Mod urg was

|rred or hours and wat er was added. The m xture

FreparakipacPdd with ethyl acetate, and the organic
layer 1ywash W hg duith hiimatelr iardl QQESOMQ)Sdeumdded slowly
chloride solution. The organic |ayer wa dri ed ove
ﬂﬁgﬁ%%?ﬁﬂhy§ﬁpﬁ%ﬁ§%u&ﬁ%dﬁgbn?FaPe% #h vi@ﬁoleture was
A@’@i@ﬂéﬁr fbe Bas mith: s MamN-2007hy hdded L —aed hiyie-5-
eci at e | l.ected b tpat, ' :
PLrEL Dol Sne T et 5 ki 28 e Rerllal6) aceramide
(¢2|gylﬁasnaﬂdbuwnaEMHé mlytwaﬁiaa}OQC and the whole

%%959?&4' %%gr %@I&Iftee,c( 2f<9:2 2 ShA#ng/?ﬁ?}%géjﬁﬁu% 1t§9room

(Pepperatyzesagd sfelﬂzt)xed ﬁ@r e2houds - J%@?Ilfm 5f111F—E§1de

Exanpl egp6and Fater (862 mg) were added to the mixture,
nopr opi o 2-

f?@%rBﬁFhV?‘Pﬁf éwgﬂc? oI Bt ﬁg;{f% (“313 a[QJ( Zsoc%n (’%empnerature

1£ @x 430 hindtluazal .- 3Tle) Prddimhrbbxywhs filtered off, and

?ﬁ%hy%%ﬁhOXISﬂﬁggz%b 3@%?9£t§8 ?B@%@d%éaﬁééﬁybéggsure to

rrpound was al ne romtert
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 (1H, 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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(2-fluoroethyl)-5-(tritylamn no)-1H pyrazol -

(3-{[1-
15 yl ] am no} - 3- oxopropyl ) carbanmate in the sams ma
as in EE&%ZOW

Exanpl e 38. 1H NVR(D20) 8 2.89 (2H, t,
, 3.22 (1H, d, J=9.2Hz), 3.34 (1H t, J=6. 5Hz) 3.50
(1H, d, J=9.2Hz), 4.55-4.95 (4H, m), 5.08 (2H brs),

jﬁéidié 4, 5J§4aﬁﬂnk i20 theé4s rié, mdnnkn1&ﬁt®n Example 32.

%%%el(‘w%'lg# h?t %}Sg? n‘%gazo[ef 2-b] pyrazole The

t1Ht—NEIRCXGm’p0)u6d1W£$) 0(1ﬁ1'B,I ned, f 2 ofD1-(38t,hyd)-) B.0-3.2 (4H, m),

e S A

87

H
(am M20 7282 ABA, Jm 5.@HR (14 23 %epgréﬁ Hh 91%&’ '

5 Mot hylm ) Hei nbdazokk,)2- bl oy azok; 7sam ne sul fat e 30
The title, cogound was obtai ned from 1-met hyl -
2 azo[ 1, 2-b] pyrazole in the sane rranner

as_in Ii?reapammﬂnomoflﬁmwa(ﬂm:d@tﬂyx) 73HPHrag)ol~5-

s (2371 E i miindfell 3887 0 aaded

bpycazotatedl hanhm@]hrimﬂm |aj<eh@) lﬁ?écalrlbami?t &O0he
f\%tr&}g%%%{]@f’gnd %ﬁ?lggg@tﬁ%‘i{l fnh%{%ﬁlr@%ml slehir¥d For

I'm dazo
et Freanér eva§0|r@tﬁdep'a'r M3 ehC 64. Ther KRREBNSOYES) S
higgéggé?iln,e%h@a bt Ste §n@1wé§HedfﬁLtﬁ'ﬂduédtb

3.5

razol -7-am ne sulfate in the

ﬁ%dﬂ%hfédfsgm ﬁ@r%%afic% FaRES RS, ?Pf grepnic layer
G&[@O@wlédrmtrb;tl alaflymes inimodwtebari dojd Bocemuemtdindn

cei?ﬁ‘é?n Excg%’%}(?{ Ia(? d@d?%éég%%r i g,q)aldgﬁbyl;m?ﬁe

abt ai ned fromdi-tert- butyl

hy'fl ar bamate i nthe sanme_nma ner.

(12

(1 Még é{'-' ne?jb i‘%l 40l %ﬂﬁoi ’5 1Hz), 4.66 (2H,

aclr,t,uﬁ aRpl 4lgiz), . H, rs),5.27 (I, d,
7.06 (lH, d, J=1.7Hz)

Preparation 96

=1,7Hz) ,

To a solution of 1-(2-fluoroethyl)-1H-pyrazol-5-
amine (12 g) in ethanol (30 ml) were added concentrated

hydrochloric acid (70 mg) and isocamyl 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:hexanes=

— 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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1H NVR(D20) 6 1.51 (6H, s) , 3.40 (2H m , 3.85 (3H,
s) 15 5.15-5.3.0 (3H, m, 5.83 (1H, d, J=4.8Hz), 7.49
(1H, d, J=2.2Hz), 8.02 (1H, d, J=2.2Hz), 8.27 (I1H,Mm&k2007
J=1.0Hz) |R(KBr) 3400, 3392, 1770, 1672, 1606, 1531
cm-1 Preparation 103 tert-Butyl
{r%-a{c(ﬂa:mtﬂi]ykthblel wiadafd[lledn pyhagobh 20bed of Celite,
I he title . conpa
aln%l§¥$gﬁf @yc%%@%ﬁiggfeg €n b%dﬁo e @Q%panol
|was:iaﬂzctqiad 2t ] p;aeamlsmlm rend uthat Brafd P3-qAtertas
RUY100, g' ):ﬁﬁlt%}taroqpaaw 1 9&1 0-i(n—teh Sy HpmNer 1 -
as in eartlon 70. DI\/ISOdG S 1.43 (9H,
Wra@@—%zﬁrdﬁrﬁmlnﬁ @gﬂ(fme ,98:65 (3H, s) 7.22
1ilit|NM'1@(D 6M% @lHs10 05 . & ( Lkh , . slexanmi e
3 ({7- propanoyl ) am no] - 1- met hyl - 5- (I H- 30
yrazolio)}methyl)-7(3-[(2)-2-(5-am no
1 2, 4- Hmiﬁh§a9¢eﬁsybh 2£( 1—oa@rboyeteethyl) -1H-pyrazole-

t th t
e e
(WB1g 1a<ﬂu®¢¢lylteb:FE|- iritaralz o 3t; ¢} pydaesr-—2-yl ) ani no] - 3-

@,wmagxbhge&%ﬁm db£$19%§?85r6521%%fe 2@9'791(%_" and N, -

ﬁd@myrpsl%hwl@mlr@ (]3'65 w&)unéeﬁ isig-GAclEngq The

(ﬁg$c§i®n5ml§t5r%0wdéﬂétiﬂre@ 82 fdbm dempeteBtHiye for 2
Mar 2007

7.44 (1H,_d, J=2.2Hz 7.9 1H .
fishinty) A adieanp. HoditE BT Qi Rars ragpate) Frgftion
1666, sd606m th2brdme e epddadi, oand04HFo mixture was
suspens h

(FF1 Jtﬁa‘lﬂém no)lt%H%[)%yazgﬁé@Q%cg?%g% éir(o4f.u6ragB {three
N;J‘Naesn met Py f organilde l(as@nnvaas/ve%laéd@aer magneswm
tgﬁff@%Eaghaec@ké@%tﬂ@téﬁm ﬁGGECQBty|The residue was

- pi per azi necar boxyl ate (1. g).. The reaction
mmf &edabys ciodia fcd"fr%n%‘a%aaha OSursdd- 15/ o9e1 (ethyl

W@é@fatghe%né%ﬁyiea@@%d%@”éﬁﬂéﬁbﬂ¢8hlﬁtEb'q&%ﬁiﬁéxt butyl
10 anf t he ogwinl h gF ﬁﬁtjat ed N - }—3—
B5PRGE @u 11‘%5‘)%); b Wrroarfza? ogra %i/) "
Sd>>|k;]d>pﬁopgﬂi|) ceetlylatacetat® gf.ethyl acetate:
AP Fihothed 5, BLF ISR B 36 on, <, e am
3 10 3.27 (2H, m), 4.16 (2H dat, 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 (1H, s), 9.08 (1H, brs)
Preparation 99

To a solution of tert-butyl (3-{[5-aminoc-1-(2-

fluoroethyl)-1H-pyrazol-4-yllamino}-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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pyr azol

-4-yl]am no}carbonyl ) - 1- pi perazi necar boxyl ate

15 (4.7 g). 1HNVR(CDC13) 6 1.46 (9H, s), 2.90 (3H o28Mar 2007

, 3.05-

3.25 (4H, m), 3.30-3.45 (4H, m), 4.76 (1H,

brs), 5.34 (1H, brs), 7.10-7.30 (16H, m Exanple 59
20 To a solution of 4-methoxybenzyl 7(3-[(Z2)-2-(5-
&mm 1,zhd-thé adrazabidate g | co bl ecbetiokycdridomation

ﬁé’t VS S F RSy dcdtan 'do] (255 %]r:%ﬁ%%l?{l) 73 - cephem 4
-(‘todirthoberh @) € 2Hgpyira zk IN- yﬁemym@ﬂwam de (6 m)

SEonat

) da BB RIS EEr i (#Bty] silyl)urea (3 9) and the

on mxture was stirred for 30 m nu

PE+NY& (PMSO-oti)d® (680 ntPH was) added >t d 2hi st'so:f Tt i HRZ) -

and g-he. ogn mr emyas 3stiy regh f oft 307#R6uUBES 5. 1Hz) , 4.41
tert-ButyI % %L

Ph'yl dt. (“fr? am n&)HZfH- pyrazol - 4-yl ] am no} car bonyl)
-Exlamspp@rael necar boxyl ate (2 g) was added to this

sol ut
for 23

o(u(ft30 aﬁdr Sgﬁ:{égnu m%lt ;H m Xt ur%“ %&QHO?LZZE@_

vl @t @= vay Bf - 20%y racueddus) resdh vin cABorli(@e <ol zﬁ‘r%ﬁlno-
The, Oigélﬁi%dﬁ}é‘é —‘éaizl)‘ﬂﬂzﬁh?ﬁ—&\hkboﬁ miyxture of 10%

aquebus so |umt iosulfate _solution and 20% aque St
gerlihind e Bh ek Y 4B 186 @qdmmatR! 38— 6PERATC 4 “Ai?e‘ﬁoq%%f
washed 1&#9Cﬁ@laebwmwohhdl&%sawws%aoﬂmm tert-butyl
trifluoroacetate s ion t cead20%a _
s@d’b[‘rjrczs %ﬁBQr&ﬂ y]anns m_e Fﬁgﬁﬁcnﬁly \?égraml 4
Cymp@fmihal}ed bRoyaoyy I )carkhahate ah a‘.@@r@ammtmynig as in
(r]g}f #% Mar 2007 The concentrate was added to

11m0um

“ether, and the suspension was sti rred for
(ﬂzlma eulgd nPBpl td Jwas 5¢al)l ect &2 bylH, d,

Bﬂrls%]ré‘ﬁwn ”§4df('1%ﬁ dheysgl kd,yas sdisgsojmed &p g=9.2Hz) ,
I chl or omét hane % 5 To this soléudi ﬁﬁ gddﬁdll 9Hz)
ohiBdré-95 rﬁ4)HraﬁbP : 12198 ubPBac®lb a %6( y ST ’
reaghi enum ¥t uge-gwasiz)syigred (fiar, s4 hours and poured

into d||sopro )6I ether. The resulting solid was
(ﬁ%ﬁﬁé&-@ﬁ—{i—l&ratl on and dried. This solid was

purifi eﬁ—Mt]pyEpar—atut\t@ SdPLIGI-4Anida ko4 ilng -0D® ool amde

The el
concent

eg?’:‘&%' g)%ﬁq%?%a(§dob959mé&t 292 1-methyl-18-

I'n vacu e concentrate was adj uste

t omabead [pH2rblictraonteninatbe BepdoRHI$E 28ciB and
C5£8E§E8Q&%Bh@% on D aion(c) HP-20 (M tsubishi

l4H—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[1l,2-blpyrazol-7—-amine sulfate
The title compound was obtained from l-methyl-7-

nitroso-lH-imidazo[l,2-b]lpyrazole in the same manner as

in Preparation 97.
'H-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,62-

b]pyrazol—?—yl)amino]methylidene}biscarbamate

The title compound was obtained from l-methyl-1H-
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Cheni cal Corporation) eluting with 20% aqueous 2 15
propanol . The eluate was concentrated in vacuo, and 2M
sulfuric acid was added. The mixture was |yophili 2Zddar2007
to give 3-({3-am no-2-nethyl-4-[(1-

pi per azi nyl carbonyl )am no] -1 -pyrazolio}nethyl)-7(3-[(Z
)1m123:a(£a BT} 2veb 1p2 rédzilli-ddisaziole 3syl¥ale( Linc a?rl’m)@ame aganner

vyl et ho acggt am do] - 3- cephem 4- car boxylic
gl %%e%g%%lcgﬁ f%t%e (679 ng). 1H NVR(D20) 8.1.60

(1ﬁHNMR)<DM£@me()2+3 1d,34=t9H 7Hz) , 3.23- (D5 gUH 3npl (3H,

)457(1ﬂ ng—H 7HZ)423 71%&(3&1 ny,53. 191,385 (4H
d, J= S 24" (1H, d, 28 J=15.7Hz),
, J48Hz) 586(1H d, J=4.8Hz), 7.89
(1H, s) & appl | sahh9Rolg kzaszle—otrplrh@p@&bmatskgn)m—(l—

200 952 d.in Austra.ll 0, 0
Kl0a y¢ t’F‘%?HEKI& Wgﬁ%ﬁ ??? 8 u_:s%‘}'trall270 guag{]glno_
Sepieetiber - a—(ZHeamudazamﬁuzﬁb]pfradehonémethyl} 3—

i ng or at 0 by reference. 122 21 Mar 2007
q?\?%“gﬁe&grbgig “of the fornula [I]:

C)RSﬂhaltI&lq1C§mNQun@qua@nbta4ne@ NNONIQH qerq;butyl
hy!}r S SO0 B2 e m 2B g boenr a1

Iovver or al o(l ower and R2 is

r%@%% bmeﬁkW%&QﬂﬂﬁkRﬁ#?@F%?%ﬁBe &P ﬁP%ﬂﬁF%@ mapner as
bandegsheuet her and form | ower al kyl ene or | ower

ql ken I(eDnz%) 01R351|s gdrogen&% ue al kyI3 859(5% s) .
5.15-5.30 (3H, m), 5.83 (l1H, d, J=4.8Hz), 7.49 (lH, d,
J=2.2Hz), 8.02 (1H, d, J=2.2Hz), 8.27 (1H, d, J=1.0Hz)
IR(KBr) 3400, 3392, 1770, 1672, 1606, 1531 cm™?
Preparation 103

tert-Butyl {3-[(l-methyl-1H-imidazo[l,2-blpyrazol-

7-yl)amino]-3-oxopropyl}carbamate

The title compound was obtained from l-methyl-1H-
imidazo[l,2-b]lpyrazol-7—-amine sulfate and 3-[ (tert-
butoxycarbonyl) amino]propanoic 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 (1H, m), 7.26 (lH, m), 7.44 (1H,
m)

Example 58

3—({7-[ (3—-Aminopropanoyl)amino]-1-methyl-5-(1H~-
imidazo[l,2-blpyrazolio) }methyl)-7p-[(2)-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[1l,2-blpyrazol-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, J=4.8Hz), 7.44 (1H, d, J=2.2Hz),
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-(A) k (NHm(0O)nCRHqgq (CH2)p RO q wherein Ais 11
ull Il G or 15 0 wherein Xis 0 or NH R7 is

hydrogen, |ower al kyl or am no protecting group, Rg! Mar 2007
i s hydrogen or hydroxy, 20 RO is am no, nono or

di (1 ower)al kyl am no, protected am no, guanidi no,

pr.otgectiad, Quan:2ipazor, satlur atled, 34, t 9=8- MErber ed

O R 134 GOt 170 od RS ami or- 335 pPBt act ed ani no,

l'\?;,;emanatamhql@ﬂe i ndependently 0 or 1, and 123 21
r [ Ok _
ed Calf)sgoens"n % 8k Ehe'ﬁ?;l S; LA POXY1 05

pr ot ec ani no or protecte
a(r’hmd‘—yloﬁ‘mﬂamphalHa@@@ﬁz@&“lﬁrﬁé]ck‘éﬁb%%ﬁmé@al(t4 tG'néEf)eo]I‘n N,N-

Bifne tHILL £OPRAHNEOf( 30! A1M Laé/ﬂf@rﬁdaea!ltmaeltmlwanaixkgl (1.08

or hydroxy(| over) al Kyl d d
B0 o8 i R BrBupY L oﬂyﬁfpﬁ%zﬁﬁl%?%r%% 40d or ﬁjegr éjl)nd

:‘Axﬁafliﬂlwrmﬁkklyken@as EriR¥d& fwﬁraghnur,é\ iasnd< powed into
re|n is 0 or NH R7|sh 0 a
ﬁ gﬂ&ﬁ;u extﬁggfégwhf%h g%ﬂgé acetate,

I'§ am no or prFotect
armﬂ p:ha rgdnbe lay@rr wmmm@mr@apﬁy 1@00@1&%1 e The

%aecfllédﬂgfﬁgé ]gérlyi‘%dc%_{p%rﬁ’lfx EhabfbzoMhenaly &8 is1ica
gel ethyl acetate — ethyl acetate:ethanol=20:1) to

give tert-butyl 4-({[l-methyl- 5-(tritylamino)—-1H-
pyrazol-4-yllamino}carbonyl)-l-piperazinecarboxylate

(4.7 9).

'H-NMR (CDC1l3) & 1.46 (9H, s), 2.90 (3H, s), 3.05-3.25 (4H,
m), 3.30-3.45 (4H, m), 4.76 (lH, brs), 5.34 (1H, brs),
7.10-7.30 (16H, m)

Example 59

To a solution of 4-methoxybenzyl 7f-[(Z)-2-(5-
amino-1,2,4-thiadiazol-3-yl)-2-(l-tert-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-({[1-
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% agueous sodium thiosulfate
solution and 20% aqueous sodium chloride solution. The
organic layer was washed successively with 10% aqueous
sodium trifluoroacetate solution twice and 20% adqueous
sodium chloride solution. The organic layer was

concentrated in vacuo to a volume of approximately 10 ml.
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20 pharmaceutically acceptable salt thereof. 4. The
conpound of claim1l wherein R is |ower alkyl,
hydr oxy(l ower)al kyl or hal o(l ower)al kyl, and 252 RYIa[ §007
hydr ogen, aryl (Il ower)al kyl or acyl, or RL and R2 are
bonded together and form | ower al kyl ene or | ower
&h&emﬂnﬂﬁhthke3waarbdwﬁdbﬁxﬁsifisépedpgarb@bﬁr Rend the
55T, 5 PR WO 00fe LOURTialY oL 1a
aewlmmkﬁnctg@ahydfmétnaﬂﬂqnuﬁnﬁl@bléﬁ saturated 3-

to 8- %%%b%%%iJ“%g%°&¥§Eb§v%BOW%‘HHEE&@fBﬁe%hb®e4(6 ml) .

nltrogen atons optiona substituted b am no or 35
5@y|témmosobmtaophyaﬁa@@fﬁqdcaaws%%%eé@am ld &4

%@{%ﬁoroé@é‘t%é E/Efidlzo(QﬂmlS Tf‘I&leSJOwal @ﬂﬂoﬁ}‘ m(ilx&dufﬁedf was
I S ower a r
REGIE SR dr dF efh, h8P§|S(| "1%19 ox)éé \ﬁ%%%’r% %er
am%lx&&&&hiﬂgebbsﬁdgmﬁé(Hdmlemmedabyyﬁemxraﬁidﬁ asd

y esterjfie
SR A L R SoRvRE I 07 BELBIpAkive pnC
ort ialciy g n@DSOCOéUpmar nmabeutslow iy ceebplapng sgldesired
Eﬂg{r é?ky%g RZ% Qﬂloéagﬁé'nW@héh@B%b%ﬂ%kdﬁ% was

ower)al kyl, and R2

mdmmgw ‘é@yPPPQ\Ee Ilky'{ltlll o%lﬁcapﬁgﬁ&‘ﬁd drydreghioric
%LQ:}(yé:ﬁ(ﬁ b@ﬂ)f!:ma%‘bglc%ﬁi‘ecﬁ% FQléESn@)r}@d.Z@ og@tihetbishi

orm | ower
Rl bEREPO TR AT i HOCT P S CB1 BRI T o7~
lv@sanal koxyicar bbaytanmwas; cd%hemihgﬂedgen viegwey, and 2M

|d§§$q§+%aﬁ8y W%%Sa%&ﬁﬁ¥§arQQﬂy 1x@9r§ngaggégﬁgﬂmfgked to

am no or Tower oxycarbonyl
give 3-({3-amino-2-methyl- 4—-[ (1-

piperazinylcarbonyl)amino]—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 (679 mg).

lH-NMR (D,0) & 1.60 (6H, s), 3.20 (2H, d, J=17.7Hz), 3.25-
3.45 (4H, m), 3.45 (1H, d, J=17.7Hz) 3.72 (3H, m), 3.75-
3.85 (4H, m), 5.00 (1H, 4, J=15.7Hz), 5.24 (1H, d,
J=15.7Hz), 5.25 (l1H, d, J=4.8Hz), 5.86(1lH, d, J=4.8Hz),
7.89 (1H, 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.

122



10

15

20

25

or a pharmaceutically acceptable salt thereof. 25 7.
The conmpound of claim6 wherein RL is |ower al kyl or
hydroxy(l ower)al kyl, and R2 is hydrogen, or Rl argh ¥g2r 2007
are bonded together and form /|l ower al kylene; R5 is
carboxy; 30 R6 is amno; R7 is hydrogen or | ower

al kanoyl; and RO is am no,CoaIMdSpharnaceutically
cceptabl e sal t.ther . 8. The conpound of claim
%'V\he?‘efzﬁmﬁfulnsd Sel e€ édff)gg%%tahe[qgr'oup consi sting of
-NHA-(NH) m Hg (CH2) p -R 14 125 21 Mar 2007 O
11 -NHCG (N O;( CH2) q (CH2) PR14 0 OH

-NH I G CH( ) PR14 R7 -1-(CH2)q(CH2)g R14 ©
-NH1CG(NH) -M(CH2) g (CH2) -R15 and 0 5 -NH I G (NH)
m R16 whereinNR7, A, m p and q are each ag defined in

claiml1, R14lli s anm no, or di (Il owe %Ikylanino or
guani di n ot ect ed
aied— B8k 8-nBibered [Tl

pr ot ect el antn&ON
guani giRQ, .\and 10 R1
het eRocychi c group Qlontailni 1 to 4Nnitgfogen atons
optionally substituted by no or pllgte ped am no,
or a pharmaceutically acceptable saltRiheReof. 15 9.
(E;\chﬂpound of claim1l wherein R4 is selected from
the group consisting of 0 11 -NH C NH-(CH2),
( 'ppﬁpwqy alkyl, hydroxy(lower)alkyl or

halo (lower)alkyl, and

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;

R* is ‘
llj\7 4(?8 ;

—_ —_— —_ —n9
—N—(A) ;—(NH) (0) ,—\CH q(CHZ)p R
whereiln
A is

X Q% 40 0 o o
_ = )l\"/ or M

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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-NHC(CH2) q (CH2) -RO O -NHICGNHO(CH2)q(CH2) P

RO 0 -NHICO(CH) 4 (CH2) PRO 20 126 21 Mar 2007

O OH11 1 -NHGCH(CH)p RO NH -NHIC (CH) q (CH2) Mar2007
PR and R7 -1-(CH2)q (CH2)q RO wherein 5 pis 0, 1

or 2, qis 0 or 1, R7 is hydrogen or am no protecting

group, pand (R9 is anbmo3qr protected amino, or a

g@ﬁgﬁaoeug}%@'graggs%%bce% Rlindfietegha 10 0. The

where drogen, | ower
aﬂ kédmsomioro | onepraltkoskgdaromd ;. and RO is ami no,

ooeNea( kangulam;ng 10r, | ovel, 4518l k@xycarhandan no,

armaceutically accept abI e salt thereof. 11.
The conpound of claim 10 wherein R7 is hydrogen or

lower T@lkangydoudddo£261BIm 9 &iﬂd&ll@r a
phar,maceuti cal | ?ccep ab] e sa the L
gt odes st FHRT p?%%fé "6€Fr g ?&r'mﬁln (17:
HEO GHh y e dFe N 4rl IamSnB ;ﬂ\t—o‘l’c@tﬂdy-l grbup,lorR6/ 1\ |, N
Nt NV ¥ Rl dbonded together and form lower alkylene;
R® is hydrogen;
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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S0 COOS RL R 25 127 21 Mar 2007 wherein Rl is
| ower al kyl, hydroxy(lower)al kyl or hal o(l ower)al kyl,
and R2 is hydrogen or am no protecting group, or 52¥{Mar2007
and R2 are bonded together and form | ower alkyl ene or
| ower al kenyl ene; R3 is hydrogen or |ower alkyl; R9
?" - NcA)e ,cd'nl‘lwl dﬁdQﬂi$¢HimQ\ic}]@T@ré?LrR9 H 10 wherein
ids -G or - - @) rei ' or, NH R7
i%s Hfdﬁ&d%%ﬁ F Dt QF kY 960 %an noow%lfg?%g ?ﬁgan
g:_rzc()llim ﬁ&inf@ge{myd_raggﬁl (dowieydredkdsy 1 ROT i 8CHA, NOX nono or
1 r)zal_ky d i upnd, di-nQ; .
B or el & Spr AR PhERERRE S8 MR P S By gme
Rt dreosyectbhexyr oupeesaidifdiash cRERPAY hi trogen  at ons

apt i;Qnald i substhtytadiBy .amno or  protected anino,
k,, m n and g are 1 ndependently O or 1, and p is O,

®’ A oI oBeREOF s aEX50RP r protected carboxy; and
RE iis amio Obr Paeyeatd@thodn no, or a salt thereof,

b oh COIPL! ses. () 1EReL 100, 2.9 RuAd UnddigofOr ™ @

6. The compound of claim 5 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.

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,) ;7R

125



10

15

20

S HZN O/ N\ N-R3 [II] DNN, ~CH2 N O COCS R1 R2

wherein R1, R2, R3 and R4 are each as defi ned above

or its reactive derivative at the am no group, or

salt 5 thereof with a conpound of the fornula [III]21 Mar 2007
H3Q\/CH3 ORS NJ[IIl] 11 N -CO000H R6,-~" SN

wher ei No R5 and R6 are each as defined above, or its
reactlv der|vat|ve at the carboxy group, or a salt

6 RN § R ORIl oy R 3 1R S N NGD

NNNlR[] OTCOOrIRlRZ 10 wherein R1, R2, R3,
R9, R5 nd% are each as defined above, or a salt
thereof —2%§ __%qu,ng a conmpound of the formula
[T' P 7 R 21 N CH)(CHS

%(NH)-(O), 2)5-R9a N CON 4 '1 HN CH2ON, / R3 N 6
RSR c0r [la] RL R2 15

—N (CHy)g—(CHy) R
0

—NH—C—(NH)5(CH, )5 (CH,) ;~R™> and

—NH—C—(NH)TR'®

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

—NH—C—NH—(CH,)5~(CH,) ;~R’

—NH—C—(CH,)5—(CH,) ;~R’
0

—NH—C—NH—0—(CH,)5—(CHy) ;~R’

o
—NH—C—0—(CH,)5—(CH,) 7R’
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129 21 Mar 2007 wherein R, R2, R3, R5 R6, R7, RS,

A, k, m n, pand q are each as defined above, and

R9a is protected am no, protected guanidino or 21 Mar 2007
saturated 3- to 8-nmenbered heterocyclic group

containing 1 to 4 nitrogen atons 5 substituted by

protectsd or a salt thereof to elimnation
reacti o I he am no protecting group to give a

cofr ung o)rmJ{Ra[lb] H3 Q/CH3 0 RS 7 R Re
11 N-(A) x( nﬁ’5(O)CI+~(’CH21 p ROb NTC-CONHg O\

qR3 ,NN~CH~|RS [Ib] CO R RZ 10 wherein R1,
R2 NR5, R6, R7, R8, A k, m n, pand q are each

as deflued above, mggl s am no guani dino or
satiRared (§Hq 8t d het ert®yclic group
containing 1 to 4 nitrogen atons substituted by am no,
or @ salt thereof, or 15 (3) reacting a conpound of
the|fornu|a[VI] H3C CH3 O RS N NT | C-CONHS [VI]
e%? $—O @0 wherein R5 and R6 are each
as defl n cébove ?{10 is protected carboxy, and Y is
arhegamdiimg group, or a salt thereof with a conpound of
tpheifsoror[ullac[r\/liJ: 4 N \ 11 RB[VII] NNRRZ
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
§R5

R
N S“C—CONH
—_ R3 [I]
6 7 CHZ N -
R S

N
|1 |,
25 R R
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20 wherein Rl, R2, R3 and R4 are each as defined
above, or a salt thereof to give a conpound of the
formula [MII1]: 130 21 Mar 2007 H3CCH3 OX R5 N 11§ﬁ“m“2007
R SN-CCONHI \ RO6 ,NN CHzON, 3 Z [V 1]

p NNRLIO RL R wherein Rl, R2, R3, R4, R5, R6 and R1
aheredgh as defined above, and Z(r) IS an anion, or a

B! bt TSGR P o “LREBLY NGB SR N, e

reactlmmkﬁ(l¢menhabbx9 et ecting group, to give a

OIS BloddiF, 420k fol Pl JATRLOA ot 11, S B
m NaGACB” Rgrﬁzlwmeéi nthaetlpar R3d ﬁ@rnRsl%%r R@lﬁwéene or
each ag gefd netke @PO¥Re;0r a salt thereof. 10 13. A
armaceuti cal conp03|t|on qgr|5|ng a conpound of
éﬂaﬂﬁlfﬁﬂIQQ?ﬂmﬁﬁa%EU?Fcél&y cceptabl e salt thereof

iRt agm xture with a pharnmaceutically acceptable

carrier. 5 14. A conpound of, ¢claim1 or a
pharnaceUT cally acceptable s hereof for use as a
nmedi canmen 15. A conpound lcidim1 or a

phar maceulT4R) y—(24HePT60) g §GHI/THEIOSTE use as

an antimcrobial 20 agent.
wherein

0
ﬁ 4 0 0O 0
—_—— — /U\[( or /U\/ll\
0

wherein X is O or NH,

A is

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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16. Use of a conmpound of claim1 or a pharmaceutically
acceptabl e salt thereof for manufacture of a
nmedi canment for treating infectious diseases. 131

ri
N._#—CH,—N. [II]
R

21 Mar 2007

o!
coo® |,

R

wherein R?, R?, R?® and R?® are each as defined above, or
its reactive derivative at the amino group, or a salt

5 +thereof with a compound of the formula [III]:

H,C, ,CHg
e
ﬁ] [III]
N~} ~C—COOH
s A LN
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]:

6 / CH, —N _R [I]

10 R
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’ R®
N | ' 9
0 s N—(A) 7 (NH) ~(O)3 CH q(CHz)p"R a
}q—\rc CONH @//——\S\ )
26 N N A—CH,—N, _R
S 0 o NN [Ia]
Co0 , 1,
r! R

15
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wherein R, R?, R®, R°, R%, R, R%, A, k, m, n, p and g
are each as defined above, and 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, or a salt thereof to
elimination reaction of the amino protecting group to
give a compound of the formula [Ib]:

H,C_ ,CH,

0" "R’

? 1|3\7 1|D‘8
_ s N—(A) 7 (NH) 7 (0)5{CH7(CH,) ;R°b
NTC CONH VAR q
/k N A—CH,—N, /R
: © N [Ib]

Coo | |
rR! R?

wherein R, R?, R}, R%, R®, R’”, R®, A, k, m, n, p and g
are each as defined above, and R’0 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—T—-C—CONH:;:j/ [VI]
= H,—/—Y
R6 S ¢ 2

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]:

4

R
o \§ R [VIT]
\N Nl.
l
r! 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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HsC. ,CH;

XKy

) R

3

4 .
N g CONH S R
N Y §
6/< N N.__~—CH —"N\\ Rz 72©  [vIII]
R 2
S 0 N N
g10 |l

R2

wherein RY, R?, R®, R*, R®, R® and R!® are each as defined
above, and 7® is an anion, or a salt thereof, and
subjecting the compound of the formula [VIII] or a salt
thereof to elimination reaction of the carboxy
protecting group, to give a compound of the formula [I]:
H3C ,CHj
0~ "R’

§

N—jr—C‘CONH /—jii
6 = CH,—™ [I]
R g’ |
R!

©

00 2

R

wherein R', R?, R?, 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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