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(54) 2,3 DIOXOPIPERAZINE DERIVATIVES

'(71) _ We, TOYAMA CHEMICAL CO. LTD,, a corporation organised under
“the laws of J apan of 1—18, Kayabacho, Nihonbashi, Chuo-ku Tokyo, Japan do hereby

declare the invention, for which ‘we pray that a patent may be granted to us, and the -

method by which it is to be performed, to be- particularly descnbed in and by the fol-
lowing statement:—

-~ This invention relates to a 2,3-dioxo-piperazine derivative, whxch is a reactive
derivative in the carboxyl group of the compound represented by the general formula

@s

_.A-N_-.N~C-OH- (n

(R2R3)

wherem R® and R® are hnked to the same carbon atom, and each of R’ and R' wluch

. may be the same ot different, represents individually a hydrogen atom or an alkyl group;

"and A represents a hydrogen atom or an unsubstituted or substituted alkyl, alkenyl, aryl :
.or aralkyl group, and reactive derivative represents acid - halides, acid azxdes, acld o

cyanides, mixed acid anhydndes active esters, or active acid amides.

: It is an object of this invention to provide.novel 2,3-dioxo-piperazine derivatives,
which are useful as intermediates of penicilling and ‘cephalosporins having a broad and
- effective antibacterial activity against Gram-positive and Gram-negative bacteria, par-

ticularly against Pseudomonas aeruginosa, Klebsiella pneumoniae and Proteus species,

which are significant at present from the clinical smndpomt, and having high resistance
to p-lacmmase produced from bacteria. .
“The present inventors found. that oompounds of formula «(II) and non-toxic salts

thereof, which were prepared, for example, by reacting 6-am1noacylmmnopemclllamc
acids or 7-ammoacylammooephalosporamc acids with 2,3-dioxo-piperazine derivatives

- of the present invention, had the above-mentioned characteristics and extremely valuable
- therapeutic effects. (See- British Patent Application No 17557/75 (Senal No

1508 062) from which tlus applxcatlon is dmded )
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This invention relates to a 2, 3-di oxo- pi perazine derivative, which is a
reactive derivative in the carboxyl group of the conpound represented by

the general fornmula (1), [err] * 10 wherein [err] are linked to the

same carbon gt om and each of- [err] which 10 may be the sane or
different, represepts individually a hydrogen atomor an al kyl - group; and A
represents a h/i‘omen atom or an unsubstituted or substituted. al kyl,
alkenyl,_anyl"’ af al kyl group, and reactive derivative represents acid
hal i des,. aci'd ald€s,. acid cyani des, m xed acid anhydrides:active esters, or
active acid,apgides. * 15 It is ank®BPect of this invention to - 2
provi de novel~Z;3-0dr0X0- pI per azi ne derrvatives,: - 15 -which:are useful as \_j
i nt er nedi at es of.peniCde.ns agl cephal osporins having a broad and . -
effective antibacteri-al agtiviAy against. Gampositi d G am-negat:ive .

bacteria, par- ticular]ynagaingt. esawdoRongoN - osa'_,}-i..|-ebs}.ez-l_.-.ilgat-::
pneunoni ae” and- Prot eus-spsgdides,. wii ch are signtf!CaNt at;ﬁ%eSenI.¢T6%krh 4

clinical standpoint;  and h&iqg hi0gh resistance 20 "\ tg/[err]-lactamasa.
produced fronabacteriajjTh esent inventors-Oound thgt conpounds of - ™
fornul'a (11) and. non-foxic:’salts thereof, which were ppgey ed; for exanpl.e,
by reacting 6-am noacylam nopenicillanic acid§ or - =~ e e o T
7- ani noacyl ani nOCemeﬂip@#{ébﬁjtﬁnﬁﬁinGde\}ei'heﬁ, 3- di oxo- pi perazine derivatives -
of the present invention, had the above-nentioned characteristics and. = =
extrenely valuable . 25 t herapeutic ef feHis. (See Brjti,sh Patent &'
Application No. 17557/75Ngerial No. 251 508 062) f{Bm which this. .
application is divided.)v, represents c L P

where R+ represents a’ hydrogen atom, a quaternary ammonium group of an organic - 5

5 linked through O, N or S; and R?, R® and A are as defined above. o
glmli’i’xc:ellen‘t chl:ngract;e’ristics of the __cc;mp_ounds, of formula (II) and non-toxic- salts .
thereof are derived from the followirig moiety in'the molecule, - - :

o o0

C(RRY, O

_ wherein R?, R® and A are as defined above, Therefore, _2,3-di_o:5q-piperaz_ine de_m_rgqvgas L
10 ~ of the present invention, which have. thej_jab’dve-'menugncq moiety, are useful ‘as inter- - 10~ -
: mediates for the compounds of formula:(II) and-non-toxic salts thereof. The reactive -
derivative in the carboxyl group of the compound of formuila (1), wherein A is an ethyl
oup, is especially preferable. : s e : . .
' & IZl’Z‘he rgacﬁveyé’erivative in the carboxyl group of the compound of formula (I) is _
15 prepared by the process comprising reacting a compound represented by the gegeral 15

" wherein R% R*and A’are as defined dbove; with a compound:represented by. the.

wherein Y represents a halogen atom, and R® represents a halogen atom or an ester
residiie, and then, if desired, conv_erting



1, 508, 063 2 [err] wherein R represents
an amno acid residue; [err] Z represents C or where [err]
represents a.h j : C =
group linked through O N or S;. and [err]A are as deflned above Excellent
characteristics of the conpounds of formul'a (11) and non-tokic salts -
t hereof are derived fromthe following noiety in the nol ecul e,,-[ efr,
wherein [err] and A are as defined above: Therefore, 2, 3- d|0x04p|
derivatives 10  of the present invention, which have the aboveé-Aen}i oned
moi etdy, are useful as inter- 10508963 ates f.or the conpounds of 3f of i
and non-toxi c salts thereof. ‘The_gepctive derivati've in the carbo gr.oup
‘\‘T t he conpound of formula (1), erein Ais an ethyl group, is especially
.~ preferable. The reactlve derrvatﬂ%e |n the carboxyl group of the conpound

of formula (L) | proc [ srng reacting a
repLesentamﬁEhgt 3gﬁg, ,ﬁ@pﬁ ﬂ’ edqﬁtontor an ester
5 :

or dodecyl; an alkenyl group such as vinyl, propenyl or butenyl an aralkyl group such
as benzyl or phenethyl; or an aryl group such as phenyl or naphthyl. Each of the groups
. mentioned above for A may be substituted by any of such substituents as, for example,
halogen atoms, hydroxyl groups, alkyl groups, alkoxy groups, alkylthio groups, nitro
N ~ -~groups, cyano groups, carboxyl groups, acyl groups, dialkylamino groups, or cyclic
10 amino groups. , 10
. Preferable examples of a reactive denvatwe in the carboxy! group of the compound
* - of formula (I) are acid halides such as acid chlorides or acid bromides, and active esters
such as cyanomethyl ester or trichloromethyl ester. ;
.o The compound of formula (IIT) can be easily obtained by reacting N-substituted
- 15 ethylenedlamme with diester of oxahc acid according to the process of the literature 15
o _referenoe described below. - °

rv

'therature reference: '
-J. L. Riebsomer, J. Org. Chem 15 68—73 (1950).

Concrete examples of the compound of formula (IIII) are as set forth in Table 1.

.' -



resi due, and then,

1, 508, 063

reactive-—derivative in the carbhoxyl group by a conventional method.

if desired,

converting

3

3 [err] to different

general formulae (1), (11) and (III)
al kyl group sueh as- nmethyl, ethyl,
heptyl, octy or dodecyl ;

butenyl an ,yI
such as phenj

substrtuted

hydr oxyl grou
groups,: cyano groups
cyclic:10

brom des,
ester.
N- substituted 15

to the.process of t he literature

ref erence:

“napht hyl .

carboxyr

-am no groups.
10 Preferabl e exanples of a react ve derrvatrve in the carboxyl
t he compound of fornula (1) .are agi
and. active esters suchA-fig A
The conmpound of fornul-a: (1]

propyl,
an al kenyl
group such 5 as benzyl _
Each of the groups nentroned above for A may be

groups, ad’yﬂ‘e.gﬂ oups,

anonethyl

i sopropyl,

group such as vinyl,

or phenethyl ;

z hal i des such as aci d chl orides or.
gster..or t r(mt)i or.onet hyl.
_ can be- easrly obt ai ned: by ‘réacti-ng
ethylenedraﬁﬁh ),wi t hi- di est er -of ~oxalic aci'd according
15 reference descrrbed belom/ Lrterature

A represents a hydrogen aton an
butyl,

In _the

pentyl ;  hexyl,
propenyl or
or an aryl group-

halogen atons 4

roups,. nr [rO

dralkylanlno groups

group of

acid -

e

. M.P. (recny-:-

o cu;,cu_zcuz'-uf 'Sru _

g - 100% ([g)) |

Compound stanization | :----;:.Ij".'k'-.-;(ém")
- *.._.!5911'@"..#) R
0 0 . Ly
4 - _n 1695, 1660,
CHg-N_NH 158% . (1pA) Qc 0T
. [ Vw3220
i el Vorp 1750 - 1650 |
. CH3c99CHZCH2‘N‘_JNH 01'lymateria'l N 3300 - .'3_290 ek
0 0 o 3L ieso. 1650
CHyCipN e ([0 Voo LI
30H-N e () | i 0
0 0  Jgwp 1680, 1650

__ QNH 3200, 3100

C"smz’zc“z"tf“"_ |

i - 1% (€C14)

Qc=o 1695, 1570;
.'er 3240, 3150

- qontfd -
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L. Riebsoner, J. Og. Chem, 15 68-73 (1950). Concrete exanples of the
conpound of forrmula (l1111) are as set forth in Table 1. Table 1 00
[err] [err] Table 1 (Cont'd) [err] 6

1, 508, 063 .B.Table 1 (Cont'd) [err]>
CH3COOCH2CH3 [err] B

o . Table 1 {eemtte)

b

o 0 | R Veap 1650
o (CHg N M 166 - 167° ((oj ) Vhy 3300 - 3200

o 00 : 3 1 Vesg 1700, 1660
cu3(cug)3cnz-u | _104_-.- 106°C (IPE) | Yy 3200, 3100

| o0 . | | | Veep 1790, 1660

N L Veeo 1700, 1660
CH3(CH2)5CH2-N»\:SW _ "2._,-'“500 .(IP.E); QNH 3200, 3]00

SR Y N L | Wesp 1700,:1660.
CH3(CHz)gCHp-N_JH .~ | 116<120% (1pE) © .. \7Nu 3225, 31000

- Yap 1680, 1655
| Vi 3200, 3100

Cho=CHOlz-N_ 0.

136 - 137° (Acetohg)

::Qc_;bi-ws,o; 1645

@@H o o 202-208% (1eA) iy 260

00 1 | Yesp 1700 - 1650
o cucHCHpN N | 128 -129% (etor) | Vi 3200 - 3100




The ester residue for [err] includes those which are capabl e of being
reacted wwth the amno group in the acyl group of
6- am noacyl am nopenicillanic acids and 7-am noacyl - ami nocephal osporanic

acids. Particularly, preferable exanples thereof are substituted 5
al koxy group such as trichl oronet hoxy or cyanonet hoxy. The node of practice
of process 9' e present invention is explained below That is the
conmpound of § la (I1l1) is reacted with the conpound of forrmula (1V) in
at |east orte{\fBert solvent. in the presence or absence of -an aci d-bi.ndi ng
agent. The sogvent -includes, for exanpl eiso8@édyl enechl oride,  chl oroformg.
t et r ahydr of urerm—t6——dtoxane; ace'g RAEP R
met hyl “ et hyl ket one, 1. 2- di met hoxyet ¥l 1 1§04 benzene.-Further, the
exanpl es of the acid-binding agent dre nitorogen-contai i ng organi ¢ ‘-basgs
such as triet ylanine,%%%ﬂbutyranine,.N-nethylpiperhdin ,{%#; byl - |
nmor phol'i ne,- pyri di _gnoy dirazabicydl o e ) yreag¢tign'.i s ordinar|ky -
carried out at| a tc%%%%r‘a-t(ulfe of [err] ggg ?%gen%re(g@ﬁ)on i N i.3290r 398ar i |yl
30 mnutes to [15 4 hoss. 'In tHe above reaction, affter the additiopiof
a silylating dgent _or phosphorylat- | 15-ing agéent to flhe conpound of |-
formula (111) fin the presence or. abgence of an above acijd-bi ndi ng agent
t he reaction y be gonglucted. I'n tHi's case, [err] group QF -thae . |-

Qi dhosphor yl afi ng

2, 3- di oxopi perfazi ne::(+Kg i s protectdd hy. silyatingsagent
20 . agent . EX_a#E?'&..qﬁ" sil-yl ating aggﬁi;i llﬁg a(;t@oara)gan ik y B00L 8ip0agent

known i n the ffeld 20H30f - penicillfin and'cephalospori_;conpound.such'as.
[err] [err] or] hexamethyl.disi:l azane,| and exanpl es of ph¢sphoryl ating aggnts
are an organi clphosphoryl ating agentl known in the fieldlof: genicillipn ahd
cephal %O;SpOI’i n o - ) L . L : i : R
ok

Note: . TPA = (CH3)2CHOH. -
IPE = (CH3)oCHOCH(CH3)s
ACOEt = CH3COOCHaCH
ELOH =" CH3CHaOH

. The ester residue for R® includes those which are capalil_‘l;l:l of b'ﬁ:g-r"eia;t,ed .v;vith-thle.: :
‘gmino group in the acyl of 6-aminoacylaminopenicillanic acids.and 7-aminoacyl-.
S ammocgrphall,ospo rar 'ccydcl%:-‘l_ll,’arﬁtularly, preferable ‘examples thereof are- substitated- -
5 alkoxy group such as trichloromethoxy or cyanomethoxy. . - o :
; " "! The mode of practice of process of the present invention is explained below. . -
. That is, the. compound of formula (III) is reacted with the comgoux{d of formula -
" (IV) in-at least one inert solvent in the presence or absence of an acid-binding agent.
_ The solvent includes, for example, methylenechloride, chloroform, - tétrahydrofuran, S
. 10 . dioxane, acetonitrile, méthyl acetate, acetone, methyl ethyl ketone, 1,2-dimethoxyetliane- - -10 -

' and benzene. Further, the examples of the acid-binding agent are nitorogen-containing :
organic bases such as.triethylamine, tributylamine, N-methylpiperidine, N-methyl-.
_morpholine, pyridine, and diazabicycloundecene. The reaction is ordinarily carried out . .

R at.a temperature of —60° to 50°C, and the reaction time is ordinarily 30 minutes to _

15 * 4 hours. In the above reaction, aftér the addition of a silylating agent or phosphorylat-. = 15

' ing agent to the compound. of formula .(III) in.the presence or absence of an above - .
acid-binding agent, the reaction may be conducted. In this case, C .
\NH::

g oup of the2,3-dioxopiperazine ring is protected by silylating agent or phosphorylating
20 ;g'.:zlt). Example of 'silylf)_lapﬁe;g agents_are dn organo silylating agent known in the field 20 .
- of - penicillin and cephalosporin. compound . such as '(CH,)58iCly . (CH;)eSiCly,.. -
(CH;0),8iCl, ‘or -hexamethyldisilazane, and exaniples of phosphorylating agents are
an-organic: phosphorylating agent’ known in the field of penicillin and cephalosporin
compoundssuch as - N S : :

25 E -ct, < JP-ClL and (CpHg),PCL T gs
- o | —07 Tt -

Tet Nyl acetate;-aCetonef',“-\_J-



conpounds such as [err] 7 1, 508, 063
7 [err] in the general formula (1V), can be eaS|Iy converted to a reactive
ro at. lonal method. After the
reaction, the objective com: poun"{can be . easlly obt ai ned. accor dj
cordinary procedure fromthe reaction soluti-on. The thus obtai ned
may be, if necessary, recrystallized from or. washed 5 W t
for exanpl e, acetone, isopropyl alcohol, 'nethylene chl eride or et
~ether, to obtain the pure product. Cbncrete exanpl es of the conmpQUYE
presenty invention are as set forthsospedTable 2, but it is needl esd to say

t gg‘::{ these ﬁ’rﬁ tﬁeogtenem ?gr&nﬂ; kfﬁ caJ E‘Piaﬁly c&er?e[i E(Ta reacﬁw%%ouﬂ of dﬂferen?ab l.e
( t'd) [e ve- derivatives by a conventional method. After the reaction; the objective com-
:pound can be easily obtained according to an ordmary procedure from the reaction

" solution. The thus obtairied product may be, if necessary, recrystallized: from or washed

5 - with a solvent, for example, acetone, isopropy! alcohol, methylene chlonde or ethyl 5
L ether, to obtain the pure product. o
DA . Concrete examples of the.compound of the present invention are as set forth -

Table 2 but it is nwdless to say that these are not hmntat:ve
- Tab'le 2
Y m,p. PR N
R0 | {gsomp) - Voo 1790, 1680
- ' rom C o
ma o | on T,
| 00 - | Yoo 1790, 1720,
W ~0ily material - S
,cn3coocr120r12-n N-COC1 | - 16710
Lo'.o | mp. 95 - 96% o
o - {decomp.) Voo 1780, 1660
CHsCHp-N N-COCL (from AcOBu) | '-
‘o0 . | Vo 1te0,
» N~ 2 0ily material | -
CHsCHpCHp-N N-COCL =~ | . “1710 - 1640
: - S . C=0 1780, 1660.
| °33‘°H2)2°H2f§{_}m'¢°?1 :
o0 | m.pe 130 - 1;1°c V. _ -
PR Y ] c=0 1780, 1660
_(-0}_13)2011-1!\_',11-.-00(!1 b (decomp ) - e
1 H | 0ily material” | T
-cn3(cz~12)3c112-x« N‘°°C1 Lo T 1720 - 1665
- -CH3(CH2)4CHZ—N N—COCI S e b 1720 - 1640
;_-cnz(cnz)scﬂz-n N-COC'J. R Sl 71720 -°1640
' " - cont'd -



Note: [err] [err]
I nvention are shown below with reference to exanpl es.

Procedures for producing the conpounds of the present
Exanple 1. 5

(1) Into a. mxture_conprising 8 g of a diethyl ester of oxalic acid and
8m of 5 ethanol was dropped at roomtenperature 4.4g of N-ethyl '

et hyl enedi ami ne. The result- ing mixture was allowed to react for 3 hours,
and then hg@te®to renove the ethanol. Subsequently, the residue was
recrystal X ;? rom 10 ARl of dioxane to obtain 5.4 g of

1-et hyl - dx0- pi perazine, mp. [err], yield 76.0% 10 (2) To a

suspension § 0. 71 g of the above-nenfugugdgl;ethyL_2 3- dIOXO plper-. 10

azine’in. 15"

trlnethyIS|IyI chl ori de .and 0. 83 n17ﬂﬂet?lé$ﬂﬁﬂhn1ne The resuTtlng nlxtre\a)

was stirred at.
hydr ochl ori de.
filtrate was -di
phosgene in 10

room T em perature. f
Thi's hydrocbl @i de |

B eraod b |

or 20 hours to

@s-separatedey
into & sol uti-on
ahydrofuran Sul

ep03|t trrethyla
thbanneu, and-
of 15
1. Hé“’r

sequen9ﬂ§°

t

g
;

i ne
he

of
suldi

g

0. w.nutes aﬂ,d_ . _ re
eaned by dlstillqylon ggger reched

(ﬁy pstals of
nyl “choride.. [e r] 20 1660 < 2624 d) - A
et ami do] pencil l arjic -

an1nopheny|aﬂ
ﬂ[ arm T]g AU"/O Dy \70I e of- Waf er jas
\’c..o 1785. .

1720 - 1650 |

reacted at fprrl for

en the solvent mas r
ai'n 1.0g pf,’pal e yeljl

oo A D Lenr]
1

tetranyuroruran T

@-n N-COCL

_ 0 0
C1CHoCHo-N  N-COCL

15 m xture was O
2 hours, and t
pressure to ob
4- et hyl - 2, 3-di
suspensi on of . ]
acid in 50 m

adjusted to a

20

| Crystal

Vozo 2790, 1720,

. 0ily material - | -~ _
S 1680

.0 0 ;

R o ¢ :
CHzCHz-N  N-COC1

M

.y, 65 - 0%

_ Vguo 1785 1680
(decomp.) - .

Note: E620 =
© AcOBu =

GH30H200H2033
053000 (CH2)3CH3 o

Prooedures for ptoducmg the compounds of the present mventwn ate shown below
with reference to examples P .

R Example .
N¢HD “Into a mlxmre compnsmg 8 g of a diethyl ester of oxahc acid and 8 ml of :
ethanol was dropped at room temperature 4.4 g of N-ethyl ethylenedianiine. “The result-
- ing mixture was allowed to react for 3 hours, and then heated to rémove the ethanol.
" Subsequently, the residue was recrystallized from 10 mi of: dloxa.ne o obtain-5.4 g of
1-ethyl-2,3 -dioxo-piperazine, m.p. 124°C, yield 76.0%.-
(2) .To-a suspension of 0.71 g of the above-mentioned -1-ethyl-2, 3 d:oxo-plpm-
azine in 15 ml of anhydrous dioxane were:added with stirring 0.70 g of tnmethylsllyl
- - chloride and' 0.83 ml of triethylamine. The resulting mixture was stirred at foom tem-
perature for' 20" hours to deposit triethylamine hydrochloride, This hydrochlonde was
* separated by filtration, and the filtrdte ‘was dropped at 5° to 10°C into"a sohition of
. 0.70 g of phosgene in 10 ml of anhydrous- tetrahydrofuran. :Subsequently, the resulting
mixture was reacted at'5° to 10°C for 30 minutes and at room temperatare for 2 hours,
and then the solvent was removed by distillation under reduced pressure to obtain 1 0 g
“of pale yellow crystals of 4-ethyl-2, 3-d10xo-1-p1perazmocatbonyl chtonde el

IR (KBr) i em™": vo.o 1780, 1660

: (3) A suspensmn of 1.75 g of 6—[D( )qa-ammophenylacetamdo]pemcxllamc
acid in- 50 ml of tetrahydrofuran containing 20%, by volume: of water was.adjusted to a
pH of 8.0 to 8.5 by addition of triethylamine ‘with stirring to. forim a solution. This. .

. solution was.cooled to 0° to 5°C, and then 7 ml of: an_anhydrous tetrahydrofuran solu-
~ " tion contammg 1.0 g of the aforesazd 4-¢thyl-2, 3-d10xo- -pnpmzmocarbonyl chioride -

10 0.

5 s e

20



pH of 8.0 to 8.5 by addition of triethylamne with stirring to forma
sol ution. This solution was cooled to O to [err] and then 7 m of an

B mes Wt bbhﬁﬁn Whs micteetahgaid taﬁgst-aatrefor 3'@midm’es

m of eth ,,aw@ét é%tl7t5| geach)
by gradual™ !
) Subseguen u¥ous 161 f&ﬁ@r ac&hﬁ?ts aﬁ@lﬂﬁrratn

__Dur| ng this period,

“hour,

anhydr ous tPtrahvdrOfuran solu- tl_nn r‘nn'_ral n| ng 1.0 g of the aforesaid
4-ethyl - 2, 3- di oxo- 1- pi per azi nogarBonyl !
1, 508, 063

t he. pH of the reacti on sol uti on was mai nt
to 8.0 by gradual addi tion of trlethyl am ne. The resulting uﬁ
was reacted-at said tenperature for 30 minutes and then at 5 to lerr] for 1
!/hl|e mai ntai ning the bH 150806 at 7 51t0.8.0. After thereaction,

he TErTan g&m{o vvl'a %‘xm

amd the rws

P:'hé %&n@%&‘?c

msS‘t ay1etC fomd agai n added 50

L

‘eguced pressure
washed two %

lve;

pHof 15
ollngjl

re wasf ficiently

washed wi tdjuswe tes H&DlsbygrahdaddmnoﬂdﬂuedlydmmonatdwmoquBgneSI um sul fate.

‘Into the$ uanl:e peciit] e laggrowas separated pffy aefficicgt!
ol tbon aﬁg’éat ST e g e s
crystals. sée:aﬁasch}se "THe)dspost wlew&etdu&eeaegal filtitidn] sulficiadtlyon,

¥V

“@thl gpetate
white
sufficiently

washed W whshelt withl eﬂabwbtatte ashed witle dieyhyltethers) arwlt t

hep| dried teebtain 24 ¢fhen dried to

obt a| 2

6-[DI%)

?g et am do] PEIR (KBr) &bt € vaLi?s (o), tm-r-tsvotieoome:», 1609i(-240DHOBY

. pounds of formula (I) shown in Table 3, to-obtain respective compounds of formula

o)phenyl- -

g i sﬁt & 2,3-dioxo-1 -plperazmocarbonylamm
d(’]é?e‘@?%ﬂ I({I?'ﬂlléxo oot G deemR 1T 8% ony 1 ani no) phen;l_'-”’15

(y . .
'NMR ((CD;).SOi+D,0) 7 values: 2.62 (SH), 4.31 (1H), 4.50 (1H), 4.70 _0,
(1H), 6.05 (1H), 6.35—6.65 (6H), 8.49 (3H), 8.60 (3H), 8.91 (3H)

The above-mentloned operation was repeated except that the 4-ethyl-2,3-d10xo-1-
piperazinocarbonyl chloride was replaced by each of the reactive derivatives of com-

(II) as shown'in Table 3. The structure of each compound of formula (II) was con-

firmed by IR and NMR.



IR (KBr) [err]1765 (|l actam,
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chl ori de
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1, 508, 063
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[err] 13
reaction,

pressure,

two times with 20 M of ethyl
with 40 m of ethyl

dcet at e,

1,508,063 [err]

acetate.:
and then adjusted to a pH of 1.5 by

t he tetrahydrofuran was rennved by distillation under

and the residue was dissolved in 20 nl of water and then washed

8.0. After the
r educed

.The aqueous | ayer was agai n charged

addi tion of dilute hydrochloric 5 acid with ice-coeling. .Substw' tly,
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NMR [err]val ues:
5.17 (1H, d),
8.90 (6H__bs),

2.58 (5H, s),
6.10 (2H, bs).
9.12 (3H.t) WHAT WECLAIM | S: -

4.33 (1H, s),
6.42-6.87 (6H, m,

4.49 (1H, d),
8.09 (3H,
1. Areactive derivative in

15
s),

8. 60-

the carboxyl

substitutez
derivati ve reg

) Sare or different, represents individually a hydrogen atom. .
/ and A represents a hydrogen atom or an unsubstituted or :
~al kenyl, aryl or aralkyl group, and a reactive" :
-sents acid halides, acidy,sespees, acid 25- _ Gyanrdes
m xed aci'd an#yrdrtes—att e eSTers Or At Tve acrd am Jdes.. :
wherein A'is a methyl or ethyl

2. A conpound dccording to Caimi1,

group of the conpound represented by t he general
[err] are linked to the sane carbon atom and each of [err]

formula (1),

R2 and [err] are individuall'y a hydrogen atom or "a net hyl

reactive derivative i.s an acid halide or trichloronethyl -
2, 3- di oxo- 1- pi‘perazi nocar bonyl

4- Et hyl -
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chl ori de.
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represent " individual |
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A represents a hydrogen atom an unsubstituted or substituted al kyl,
al kenyl, aryl or aral kyl group; and a reactive derivative represents acid

__halides, aicd azides acid cyanides  mixed acid anhydrides,  active esters,

and active acid am des, whi ch com prlses reacting a conpound repr esent ed

by the general formula (I11), ~~ 14 .
1,508, 063 . 14 8.0 After action,
"the tetrahydrofuran was reaned by distill tion under reduced e, and
the residue was dissolved in 20 nl .of water and then washed tmo ‘ 5 W th
-~ 20 n11pf ethyl acetate, The aqudd@&mﬁayer was ‘again_chargeg m of
STP “ATerare, -and tnen. adjusted to a pH of 1.5 by gradual addltlon of
ute hydrochloric-'5 - acid. mnth i ce- coollng Subsequently, - the et hyl

acetate layer was separated off, washed ‘5 'with water, and then dried. over
anhydr ous magnesi.um sul f ate. Thereafter - 10 nd of an ethyI acetate sol ution
- containing 0.75 g of ‘sodium 2- ethylhexanoate was dropped into the | ayer at
0 tolerr] to deposit. white crystals The deposited crystals were coll ected
~by filtration, and washed wi th ethyl acetate and t hen mnth dlethyl ether to

; obtai'n 1.95 ¢g 10 of ‘a-sodiumsalt of -
7-[D(-)[efr](4-n-pentyl} 2, 3-di oxo- I-|pera2|nocarbonylantno) 10
-phenyl ace{ani dol - 3- met hyl - &5- cephenﬁl carboxyllc aci o mp. 8164 166C
~ (deconp.)| yield 75%e | R (KBr) [ 750 Iactan) 1222 00, (- CCN<) 1590
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15 5.17 (1H, d), 6.10 (2H, bs), 6.42-6.87 (6H, m, 8.09
(3H, s), 8.60- 15 8.90 (6H, bs), 9.12 (311, t) WHAT WE CLAIMIS:- 1. A
reactive derivative in the carboxyl group of the conpound represented by

the general formula (1), [err] wher ei n [err] are - Irnked to the same carbon.
atom and each'\f [err], whi ch may be the same or different, represents

I ndi vidual ly A& h¥dpq ‘n atomor an al kyl group; and A represents a hydrogen
atom or an urs fed or substituted al kyl, alkenyl, aryl or aralkyl _
groups and a deri-vative represents acrd halrdes -acid azides, acid

25 cyanrdé$ {ed acid anhydrides abilg@e3 esters or- actrve aci d anrdes

25 2. A conpound’a ording to.Clarm1l rern A1s a, E oSt diNdd group;
forr] and lerr] gleﬁ,ﬁ o e e e
reactive- deri vatlv 034 oa TRe sYuechy layeh ey QIR tHabged @l €0ml dethyl .
4- Et hyl - 2, 3-di Exo- t"‘PFB mcmatn;é;@m bHrplfdﬁrlvresmd@@ %alddmon of dlluttgdhg’gm;glsgfels 5 :
4- EthyI-I-trlc | or XS Separa y
30 5. A process fo(rz%[ mﬂ%c&gﬁgm% ;ﬁug;rsb m?é@,)?ﬂ& m%@im@rou%
of the.com pound rmmsar?&ds@mt Thadeposited)crysthle were colleaedei n -

[err] afe Irnﬁ@d t@ytiifhgumm J,iggf leﬂEYé WW%;?; lé)
may be the sa or %i s ?},“ | ‘@&3@ or -an
al kyl group; . :g,d?"“ ese lhA og su st tu

substi:tuted al kyI aI kenyl ary .
g T IR (KBr) ém=%: vomo 1750 (lactam), 1720—1660 (—CON<), 1590 (—cooe)
. NMR (d -DMSOy+ D;0) r valuest 2.58 (SH, s), 433 (1K, s), 449 (1H, d),’ .
15 5,17 (1H, d), 6.10 (2H, bs), 6: 42—-6 87 (6H, m), 8.09 (3H, s), 8.60— 15
© . 890 (6H,bs), 9.12 (BI-I, DR _ .

WHATWECLAIMIS—.:'."' L B ,
1.-A reactive denvanve in the carboxyl group of the compound represented by the

general formula (1),

20 -

(I) 20

< 0
(R233)2;.

- wherem R2 and R3 are hnked 0 the same carbon atom, and each of R’ and- R’ whxch-
" may be the saime or different, représents individually a hydrogen atom or an alkyl group;
* and A represents a hydrogen atem or ah unsubstituted or substituted alkyl, alkenyl, aryl -
or aralkyl group, and a reactive derivative- represents acid halides, acid azides, acid . K S
"25.  cyanides, mixed acid anhydrides active estersior active acid amides. 25
: .2." A compound according to- Claim:1; wherein A is a methyl or ethyl group; R?: .|
_and R® are individually a hydrogen atom or a methyl group, and a reacuve derivative is-

| - an acid halide or. trichloroniethyl este ' | o i
. . 3. 4-Ethyl-2,3-dioxo-1 [piperazii carbonyl chloride." o L ) |
030 . . 4. 4-Ethyl-1 -tnchloromemoxycarb_ =2,3- dloxo-plperazme ' , 30 ./

. -§.-A-process for producing a reactive derivative in the carboxyl group of the com- o o
_ pound represented by the general formula (I), : S

'(R2R3.)2 3

o ;wherem R2 and R3 are lmked to the same carbon atom, and each of R"‘ and R® whrch' T
35 _may be the same of différent, represent individually a hydrogen atom.or an alkyl group; 35-
A represents a hydrogen atom, an unsubstituted or substituted alkyl, alkenyl, -aryl or '
. arakkyl group; and a reactive derivative represents acid halides, aicd- azides, acid .
cyanides, mixed acid anhydrides, active esters, and active acid amides, which com- -
prises reacting a compound represented by the general formula (III),

\5;



aral kyl group; and a reactivegderivative repreéents acid halides, aicd
azi des, acid Cyanides, m xed acid anhydri des,. active esters, and active
acid am des, which com prises'reacting a conmpound répresentedby—the—

general formula ((11), 15 . . 063
0 O [erpT Wherepn [err] "and A are as defined. 4%"”"%'!“! ound
represented by [td sdal formula (1V), (I1V) [err] D 3 *

represents a hag om and.[err] represents a halogen atpmor an ester
5 residue, in i vents in'the presenggoses absence of an acid- bi ndi ngy4
agent at a tem¢ ' i ' rTEl ' -

to different reactivé-%éﬁ:ﬁﬂ%é%%%ﬂ?ﬁﬁimﬁwﬁfﬁiﬁ %ﬁm@ : C
met hod. . 10 P@“‘F h NAhTH0 ldl Of ethyl
reaction in conduct e(ﬂeaﬁ, eﬁd"%@%ﬁ& J arl.sozyarwg skl axgdimgatyamaﬂor}é-

5

hosphoryl ati ng agentcid eith ie-coding Gulxelquedtlyf the rthyloacéthtk layer] was s¢parated @éf?é'@dor
gbsegce gf an gci g- bming]iwg , 4afoihen dried over anhydrous magng?um sulfate. Thereafgr, ?Om of an C)
: ) ethy te L4

e i

ution containing 0.75 g of sodium 2-ethylhexanoate was dropped into
the layer at 0° to 5°C to deposit white crystals. The deposited crystals were collected
by filtration, and washed with ethyl acetate and then with diethyl ether to obtain 1.95 g
10 of a sodium salt of 7- [D(—)-a-(4—n—pentyl—2,3-dioxo—l-plperazmoca:bonylammo)-- 10
phenylacetamido] -3-methyl-A’-cephem-4-carboxylic acid, m.p. 164—166 C (decomp.),
yield 75%. :

" IR (KBr) cm™: vgoq 1750 (lactam), 1720—1660 (—CON<), 1590 (—CO0°)
NMR (d,-DMSO+D;0) r values: 2.58 (5H, s), 4.33 (1H, s), 4.49 (1H; d),’
15 5.17 (1H, d), 6.10 (2H, bs), 6.42—6.87 (6H, m), 8.09 (3H, s), 8.60— 15
8.90 (6H, bs), 9.12 (3H, t) . :
WHAT WE CLAIM 1S:— ] ; :
1. A reactive derivative in the carboxyl group of the compound represented by the
general formula (I), _ . " _ _ _

5 |
20 - | - A-N N-C-OH (-2

(R2R3),

wherein R? and R? are linked to the same carbon atom, and each of R? and R® which
may be the same or different, represents individually a hydrogen atom or an alkyl group;
and A represents a hydrogen atom or an unsubstituted or substituted alkyl, alkenyl, aryl
or aralkyl group, and a reactive derivative represents acid halides, acid azides, acid S
25 cyanides, mixed acid anhydrides active esters or active acid amides. 25
.2. A compound according to Claim ‘1, wherein A is 2 methyl or ethyl group; R*’ :
and R® are individually a hydrogen atom or a methyl group; and a reactive derivative is-
_an acid halide or trichloromethyl ester.’ : -
3. 4-Ethyl-2,3-dioxd-1-piperazinocarbonyl chloride. - : ) -
30 . 4. 4-Ethyl-1-trichloromethoxycarbonyl-2,3-dioxo-piperazine. 3
-5. A process for producing a reactive derivative in the carbozyl group of the com-
pound represented by the general formula (1), i

. wherein R? and R® are linked to the same carbon atom, and each of R? and R* which
35 may be the same of different, represent individually a hydrogen atom or an alkyl group; 35
A represents a hydrogen atom, an unsubstituted or substituted alkyl, alkenyl, aryl or
aralkyl group; and a reactive derivative represents acid halides, aicd azides, acid .
cyanides, mixed acid anhydrides, active esters, and active acid amides, which com-
prises reacting a compound represented by the general formula (III),




7. A process according to Claim1l or 2, wherein a reactive derivative in
t he carboxyl group of the compound of fornmula (I) is an acid halide or an
active ester of 15 t he conpou ' i

gr oup. 15 8. A process accor

wherein a reactive derivative in the carboxyl

formula (1) is 4-ethyl-2,3-di oxo-1-pi perazi noca m,mm"@lmﬁw

4- ethyI-I-tr|chIoronethoxycarbonyI 2, 3- di oxo- pi pér azi ne

set forth, 15 1,508,063
20 For {he Applicants, F J. CLEVELAN@ & CO , Chartered Patent Agents 40
to 43 Chancery Lane,. London WC1A 1JQ int for Her Majesty's Stationery -
O fice by the Courier Press, Leam ngiampy Spa H1978 Pup‘ infhed by the Patent
O fice, 25 Sout hanpton Bui l di ngs, Londo A 1 AY, (5 whi ch copi es may
be obt al ned: (RZR ' -

st z )2

-~ - wherein R2, R® and A are as defined above, thh a compound represented by the: general
' formula (IV), avy

Y--?I)-—R5

5 - wherein Y represents a halogen atom, and R® represents a halogen atom or an ester 5
" residue, in inert solvents in the presence or absence of an acid-binding agent at a tem-
peratuse of —60° to 50°C, and then, if desired, convemng

: -—C-a" R*

to dltferent reactive derivative in the carboxyl group by a conventional method :
10 6. A process according to Claim .1, wherein the reaction in conducted after the 10
: addition of a silylating agent or a phosphorylatmg agent to the compound of formula .
" . (IIT) in the presence or absence of an acid-binding agent.
7. A process according to Claim 1 or 2, wherein a reactive derivative in the
: .~ carboxyl group of the compound of formula (I) is an acid halide or an active ester of. :
~ 15 - the compound of formula (I) which A is an ethyl group. - 15
: - 8. A process according to Claim 3, wherein a reactive. derivative in the carboxyl
group of the compound of formula (I) is 4-ethyl-2,3-dioxo-1 -pxpetazmocarbonyl
chioride or 4-ethyl-1 -tnchloromethoxycarbonyl—Z 3-dioxo-piperazine.
: 9. A reactive derivative as clalmed in Claun 1 and substantially as herembefore
20 set forth. _ _ ' 20
T ' . For the Apphcants, ' o
F.J. CLEVELAND & CO.,
Chartered Patent Agents,
40 to 43 Chancery Lane,
London WCI1A 1JQ.
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