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CHEM'CAL CO., LTD. a corporation organi sed under the |aws of Japan of 1-18,

Kayabalcg (21\%}3 %%% No. 1@?669’77‘(“1(2 KL 28 Aﬁxﬁﬁ@% do here

i nvent Jat a pateht may” be ram/ / 2¥nd t he

met hod @ (g.hl@,ﬂvént,o,; gplglgatlgﬁ mpq@,@glrgggl to ‘be part i cuI ang I n and
by the 32) Filb® 13 Aug.ng74st at enent .

5 This V(entcoavenh&i ApfiRkatich mgmmeggs.d- der| vat i ves r ihe
gener al™% opMFilad 88 Pot. sHt s t hereof, and reactive der i viy¥

car boxy‘\'_l gBDontdneioe ApplichtidnNo. 49/091 996 - () \-\ ents an
anm no aci d32)gsledtiEFet] 8975Jn are | i nked to the sane carbon Neoxco m and
each of [ e@d)izpantiiPth nay be the sane or different, represen I ndi vi du-

10 ally a (Hg dGomplete Snecifivation gnblishedyd B;g;lb 1478 and A represents a hydrogen at om
or. an unsUSBINTHLA 0T} 244 {PA.c40p/02 (GOAD ‘}2241414@%42#) aryl or aralkyl group.

It is an oBpdedexst a‘icﬁ?ténqenvent | on_to provide am no aC| d derivatives
ment i oned abov&2C wi¥ I’15 or the, production of

2 &
pencillins and ceph %g)s? %5;83 éég and effective
anti bacteri al act | VI ; é .15

(59 AMINO ACID DERIVATIVES

(71) We, TOYAMA CHEMICAL 00 LTD. a corporation organised under
the laws of Japan of 1-18, Kayabacho, Nohonbashz 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 described in and by the
5 following statement:— ]
' This invention relates to amino acid derivatives, represented by the general formula
(T), salts thereof, and reactive derivatives in the carboxyl group thereof, o

N

- A-N N-C-NH-R-COOH -~ | (1) -
(R2R3), -

' wherein R represents an amino acid resndue, R? and R® are linked to the same carbon
10 atom, and each of R* and R®, which may be the same or different, represents individu- . 10
: ally a hydrogen atom or an alkyl group; and A represents a hydrogen atom or an
unsubstituted or substituted alkyl, alkenyl, aryl or aralky! group.
It is an object of this invention to provide amino acid derivatives mentioned ahove,
- which are useful as intermediates. for the. production of pencillins and cephalosporins
15 having a broad and effective. antibacterial activity against Gram-positive and Gram- 15
negative bacteria, particularly against Pseudomonas aeruginosa, Klebsiella pneumoniae .
and Proteus species, which are significant 4t present from the clinical standpoint, and
having high resistance to S-lactamase produced from bacteria. ,

. present inventors found that novel compounds of formula (II) and non-toxic -~ -
20 salts thereof, which were :prepared, for example, by acylating, with the compounds of 20
: ' the present invention, the amino group of 6-aminopenicillanic acid or: 7-aminocephalo-

sporamc acids, had the above-mentioned characteristics and extremely valuable thera-
peutic effects. (See British Patent Application No. 17557/75 (Senal No. 1,508,062)
from wh:ch this apphcanon is divided). _



negative bacteria, particularly against Pseudononas aerugi nosa, Klebsiella
pneunoni ae and Proteus species, which are significant at present fromthe

clinical standpoint, and havi i gh resistance to [err]-lactamase produced
from bacteria. Jhe present inventors foun conpounds of fornula
(I'1) and non-t 'i@« A2 - salts thereof, which were prepared,

i .

O & . AU
by acyl ati ng, ”ﬁbb f@' ¢ conpounds of 20 the present invention, the am no
group of 6-am SHEN | anic acid or 7-am nocephal o- sporani c acids, had
t he above- nent goned: characteristics and extrenely val uabl e thera- peutic.
ef fects. (See Brrrish—R " | i cation 17557/ 75 (Serial No. '

1, 508, 062) from whichsthis applicatT, sgedtded) . . (2 [err] COOH ~

~\ ;o 1+ [err] V\her'w%resents a hydrogen: atom a guaterracy.. . 2

anmoni um group or 6]({1_& supK i - tuted or substitutﬁ_d al koxy, aryloxy, o w,
rca : i S -

aral koxy, acyl-oxy, "RappyNox§ - NHL gC gy - ,
al koxyt hi-ocar bonyl t hi oy '3_-aE'yI g)y@t-hi ocarg'(r)nyl th b\ ST e
cycl oal kyl oxyt hi ocar bofl?gBj 0,“ ani di not hi o -of_het'er ocyZl yl't hi o, (Boup -and
[err] and A aré as ‘defined dbove. Excell enp?charqctereistics of I
conmpounds- of formuta.(11) are derived fromthe _fwng moiety in the “&
mol ecul e, [err] 10 - wherein [err] and A are (g defined above..-z -
Therefore, - the 'conpounds of the present invention, which: ' have. the - =~
above-nentjoned noiety, are quite significant as as internediates i's an
ethyl  group, are specially preferabl.e. CH; ... N\ oooaln
en i 0. The conpounds dthewine przseﬁf, LnvenN on are preparddhby the process -
conprising reacting an am ne” aci rr%'btfes ﬁ}}ed by- éhe 'ge_'l’ﬁf % " ﬁfgorhum (I e
[err] wherein R represents a hydrogen afol (%é a salt .A0rnt f_',ca't_i.-gn and
R is as defined mRalnme&msWi-ﬂyﬁ}Ua reactive-dérivative in the carboxyl

group of a 253 5 ' '_mmzkﬁ,-Mﬂgm’f ; 1 "p‘ré_is',%pghed by the
general - fornual 4ohi¥hothiy” op roiro0nYIthio, “aryloxvthino. 2. 2YI0XY, catbamoploxs, o120 Unsubsti- '

o Mdthothio . or heterocy'cl}-:]thio’ gvﬂ?ﬁ',’%{“ﬁ‘:’ cydoa!ﬂ.;}:fggﬁugo‘émam"ﬂ-

following mojety : Cetistics of the co; .
LT 6 Moiety in the molecye. mpounds of formyl, (IT) ed above,

10 '_whem.:n R%, RS ang A

- ) “Up, are specially . > LHIC S
15 reacﬁ?e compounds of theﬁ,::g:aple‘ " "¢ present invention, wherein A
e g an amino g¢id represented .ivention are prepared b o
. ted by the genera] formula (III%Y the process comprising - o
Shors it ¥ reacie G2t 40,0  slforming caons g < e
T Tehrsaned by the genieral ormul g P Of @ 23-diozopipensaie

- wherein R2 Re S ST _
: .obminedp,:,duc;'f“d'ﬂ are as defined sbove, gnd shiv o 4- .- N
by a conventional inhsalr thereof or a reactive an:ﬁv:?; ::lie des;';ed, con.?}ve'rﬁ'ng the
25 . I L€ above-mentjopeq ¥ T TR carooxyl group thereof
.:f,-s'gge: The amino acig résigsgejﬁllfomul-"’.e (D o (I, R e
Phatic, araliphatic, aromagie. Lo 0d¢ Tesidues of aming gerqr c CALS A0 amino aciq -
| % alicyclic -and heterocyclic goppyacrived from various 55



[err] 20 20 wherein [err] and A are as defined above and then, if desired,
converting the obtained product to a salt thereof or reactive derivative in

t he carboxyl group thereof 20 by a conventional nmethod. In the
above-nentioned general fornmulae (1) to (I1l), Rrepresents an amino acid
25 residue. The am no acid residue include residues of ~aci ds
derived fromvarious aliphatic, araliphatic, aromatic. alicy

het er ocycl i € conpounds, mhich am no 25 3 ;

1, 508, 64 . -3 acids may Ve € -am no
group at a p05|t|on such as [err]Lﬂ*O&prr] p05|t|on to t he calbogyl group,

Pt ef eratte=a R ; = s - itre SARIWE{0 pEe)Y &= for nul a

et mere%/"}i F’;gﬁ",gg @m iEllug &ef' LT Propyl, butyl,
pentyl, hex epty or oc a cycloal kyl” group such as

cycl opentyl, cyclohexyl or cycloheﬂvyl a cycl oal kenyl 5 group such as
cyclopﬂntenyl.or cycl ohexenyl ; a cy, Ioalkadlenyl group such as. cycl o-
pent adi}enyl or cyclohexadienyl an aryl group such as phenyl, or naphthyl;
an aral Kyl group such as: benzyl or ghenet hyl; an aryl oxy group such as
phenoxy or napht hoxy; an aIkyIthloaIkyI gro -such as nethylthlonethyl

hyl t hi one¥igen R BOBR h |
w%%mfﬁ%?‘m emg;%m e A

I sot hi-azoly mmmyd&%@éwﬂemmyt lprougpfuyh ﬁkyﬁhmyplofﬁawdwl awrﬂmdyl

‘pyridazyl, mh;n{sbenMqum | ch oY x| naphtheran)| v |

1, 3, 4- gxadi  grogp 4o v S | hidiois],

1,2, 4-thiad oY is i ' ' byridaeyl, be éubstltuted

by ‘vari ous gmmupayqﬁﬁbL_’ -mmmakyt al koxy, 15

al kyl t hi o, thiadiazolyl @Séﬁ% @ Per ogen at om
and [ eq§] sjsrsie] ?l” Whﬁ%‘& e reyclqal kane

ring such aggde: @&&Bﬁncmyon%bﬁﬂ@@ a&ﬁ'él& c TG Esd}&dﬁ nt a lene or
cycl ohexadi enrgcloalkyiadi ayclohdzh omF? |s a hydrogen atomor a
sal t-form ng t‘l’ecﬂ’?““-ml' h(ltn)fB ?‘%"‘i‘h m capabl e of

f or mi ngy t heg gg‘?‘gﬁgw ;;Ei%im eemh sugh as

sodi um sal tca&mmpﬁttaﬁ&namﬁa shif, nelt;Sad tsblsNthakitreyed-doiteaibtigh as 20
organic bases such as procaine, dibenzylamine, N—bmzyl-ﬂ—phenethylamme, 1-ephen- :
amine, -N,N-dibenzylethylenediamine, trimethylamine, triethylamine, tributylamine,
pyridine, dimethylaniline, N-methylpiperidine, N—methylmoxphohne, diethylamine or :

25 - dicyclobexylamine, . . S
The salts of the compound of formula (I) include the above-mentioned salts.
In the general formulae (I), (II) and (IV), A represents a hydrogen atom or an
alkyl group such as methyl, ethyl, propyl, isopropyl, butyl, pentyl, hexyl, heptyl, octyl
or dodecyl; an alkenyl groyp such as vinyl, propenyl or butenyl; an
30 aralkyl group such as benzyl or phenethyl; or an aryl group. such ~ 30 -
_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 groups, cyano groups, carboxyl groups,
_ acyl groups, dialkylamino groups or cyclic amino groups.
3B The reactive derivatives in.the carboxyl group of the compound of formula (I) 35
. mclude, for example, acid halides, acid anhydrides, mixed acid anhydrides with orgamc-
or inorganic acids, active acid amides, acid cyanides or active esters. Particularly; acid
chlorides, mixed acid anhydrides and active acid amides are preferable as an intermedi-
* ate. Examples of the mixed acid anhydrides are mixed acid anhydrides with substituted -
40 acetic acids, alkyl carbonic acids, aryl carbonic acids and aralkyl/carbonic acids; 40
examples of the active esters are cyanomethyl esters, substituted phenyl esters, substi- -
" tuted benzyl esters and: substituted thienyl esters; and examples of the active acid
amides are N-acyl saccharins, N-acyl imidazoles, N-acyl benzoylamldes, N,N*. dlcyclo- : _
- hexyl-N-acylureas and N-acyl sulfonamides. -
45 . The above-mentioned amino acids of formula (III) and the compounds of formula 45
(1), salts theréof or reactive derivatives in the carboxyl. group thereof have their -
optical isomers, and all of D-isomers, L-isomers and racemic oompounds thereof are
involved in the scope of the present invention.
As the reactive derivative in the carboxyl group of the compound of formula :

- 50 (IV), there is used a reactive derivative of a carboxylic acid which is ordinarily em- - 50
- " ployed for the synthesis of acid amide compounds. Examples of the reactive derivative =~ .~
are acid halides, acid azides, ‘acid cyanides, mixed acid anhydrides with organic or
inorganic acids, active esters or active amides. Particularly preferable examples thereof

- are acid halides such as acid chlorides, acid bromides, etc., and active esters such as
" 55 cyanomethyl ester and trichloromethyl ester. - - ~ 55
. " The reactive derivative in the carboxyl group of the compound of forimuila (Iv)
can be easily obtained by reacting 2,3-dioxopiperazines of formula (V) synthesized -
. ‘according to the process of the literature reference described below, with phosgene or
: the tuchloromethyl ester of chloroformic acid, B

3;55,



calciumsalt or magnesiumsalt, ammoniumsalt; and salts with

ni trogen-contai ni ng organi c bases such as procai ne, dibenzyl am ne,
N-benzyl -[er] - phenet hyl am ne, 1-ephen- am ne, NN-di benzyl et hyl enedi ani ne,
trimethyl am ne, triethylam m e, rdrme; i Tt
N—nethylplg;lldlne N—nethyInDrphollne di et hyl am ne or 25
di cycl ohe 1g5!
25 The sa
salts. In
atom or an

pentyl, hex

he conpound of formula (1) include the above- nent i oned

yl group such as nethyl,1 .. propyl, isopropyl, buyI,

e

eral formulae (1), (I1) and (1V), A represents a hydrogen'

Vi nyl , propenyl or butenyl; an 30 0 aralk O group such" . ‘benzyl oxe/
phenethyl; or .an aryl group - such % 0 as- phegxb naphthyl Each
of the groups nentioned above for A gay be N#stitute any of such T

substituents as, for exanple, halogen a + hydroxyl groups, alkyl groups,
al koxy groups, aIkyIthlo groups, nitro b?:ﬁéﬁ’ cyano groups, carboxyI‘J\«-
shor

groups, acyl groups, dial kylan no group gclic am no groups. 35
The reactive derivatives .in the rboxg group of - t he compound of fornula

(1) 35 include, ﬁ&mg}aﬂﬁl ~acid anhydri.des, i xed acid

anhydrl des with orgqc. m;bsdnﬁgygﬁg,lcmaﬁgm,qgl@iyso}e aci d-amdes, ‘acid

cyani des or A&ctive eonaetsexaRpiestof el vy;iermhvebﬂﬁs@mdmmmﬂlaamvﬂm 5
anhydri des and ac¥psérthén Tebledi des are preferable as an internedi- ate.
Exanpl es of the mixed acid anhydri des are nixed acid anhydrldes with -
substituted 40 aceti'c acids, al kyl. fgyebqni ¢ acids, aryl carbonic aci ds
and aral kyl / carbonic acids; 40 exanples of :'the active esters-are . _
cyanonet hyl esters,'substituted phenyl - eqp, substi- tuted benzyl esters

and substituted thienyl esters; and exanp of the active acid anides are.

N- acyl sacchari ns, N—auatuvmﬂdﬁm@hesofhma$¥t E@Hzoylant@@% ‘N, N -di cycl o-
hexyl - N-acyl ureas and N-acyl sul fonam des The above-nmenti oned
am no.acids of fornula (I111) and the conp® ﬁﬁds of formula 45 (1), salts .

t hereof or reactive: derlvatlves in the carboxyl group, thereof have thelr
Optl Cal | SOm S ¥ : 1 'l onnnre Q. 'r acamd e~ caomannde

L= TTET o™ oarTor ST T T o U UerTT

t hereof are |nvolved in the scop(_of ‘the present |nvent|on As the reactive

derivative ijn the waglbaxyl group|of fdcdiosrppereg of {ormi.m &Yy (1Y,
there is usdd a reactive derlvatlve of a carboxyilc hci d which is - :
ordinarily gm 50 ployed for The Synthesrs of acrd Am de conpounds: o
Exanpl es of jthe rgacive derlvatlve,@5e9@c@g0hal|des~ acid azides {d
cyani des, nilxed ac»..dﬁ anhydrides it h{ege®nj ¢ or inor gan¥eoadits! 58%(:“

esters or ‘agt i ¥és- L’d‘é@ﬁ‘ Particullarl )ifrpméﬂ;é?ﬂa-tﬁtzﬂ)exa Pl es thereof -

-
N @

| B " 0ily materfal \)c=qt7go__, w2,
cuscoq_CH;cHz-N\__J;t -coc1 R o

0, 0 _ ‘m.p. 95 - 96° <

.CﬂscHz N N-cocl . | (decomp. )

V=g 1780, 1660
(from AcOBu) I :

Lo 0 o o . :if" S -.\>i__ 1780, |
CHLCHoCH,-N - N-COCY - . 0ily material.~ . | c=0 "~ | .
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are acid halides such as acid chlorides, acid brom des, etc., and active
esters such as 55 cyanonet hyl ester and trichloronethyl ester.

55 The reactive derivative in the carboxyl group of the conpound of fornula
(1'V) can be easily obtained by reacting 2, 3- dloxoplpera2|nes of fg

synt hesi zed according to the process of the literature reference /o | bed
bel ow, mnth phosgene or the trichloronethyl ester of chlorol ornig ,
4 o 1, 508, 064 B
4 [err] wherein A and R2 are as defined previously. Literature ft gnce
J. L. Rebsormer, J. Og. Chem, 15,88088 (1950). 5 - Concrgte
exanpl es—of—ttre—TEactTve derTv Ve, of conpound oT T or T & (TV) are 5
as~set forth in TabIeI Tabl e q}imfie%lctq:(m?k?!&er|vatlves__of [err] - (1v)
Cbnpound ' - Physicai property : _ l.R [err] [err]
5 _ ; 1,508,064
5 Tablg)'l (Cont'd) [err] TABLE 1 (Cont:d) |jerr] Note: [err] perr]
=3 ) 54 “m.p. 130 - 1310 C Voo 1780, 1660
CH3)oCH-N -CoC1 _
(CHa)z ‘—’N ' (decomp. )
W : ol Ve 1790,
CHL(CH, )2CH,-N  N-COCT 0ily material
3(CH)slH N | v | 1720 - 1665
0 o ) - Voo 17805
: CH3(CH2)4CH2 N-cOCT : : o 1720 - 1640,
0 0 | N
' ) . U o ' QC=0 1780, -
CH3 (CHp )5CHp-N__N-COCT . | T 1720 - 1640
e | -  Vesp 1780,
CH3(CHz )gCH2-N__ N-COCT. - 1720 - 1640
o, 0 L | 1775,
' > ' " Crystal ' : _V_C=0 ' .
<::>»N\_Jy-coc1 b N 1720 - 1650




The node of practice of the process of the present invention is explained
bel ow. Thus the conmpound of fornmula (Il11) is dissolved or suspended in at

| east one inert solvent selected fronfor exanple, water, acetone,

t et rahydr of uran, di oxane, acetonitrile, 5 dr nret hylT T ormam dé

met hanol , ethanol, nerhoxyethanol, ethyl acetate, or nethylene 5

chl ori de. uItrng solution or suspension is reacted with a reactive.-
derivativ ¢ carboyl group of the conpound of fornula (41V), preferably
in the pre e /of a base. Exanples of the base are inorganic bases such

as al kal i~ ”hydrgxrdes, al kal i - negﬂmmbydrogencarbonates or alkalm

met al car bomates, —and or ganrc bases ey ——t0 " antmer -
| Titﬁi‘l Cotit'd Y o

N- net hyl pi peri di ne or diet hyI am ne. 1 5 C -/
10 The reactfomTs-ordinariy—carted-out—at—ea—terperature—of err} ey r oom
t : .

terrperature ~and conclyudgd withinf 2 hours. After -the re cti 89@9 1253%'
obj ective-cqnmpound camy#€ easily.}| obt or di ngl t oVagzo n 1
procedure friom £Hé20Hgdct Ndllsol utj on. ‘RM a?cﬁ'qgf t he glal ts of yde conpoypd- of
formula (1) can be easily obtar nejd according 15 o an ordr nary T
proceéedure fr OFpot oF-FH-a—(-1)- ‘ 1
Furt hernore,| the rea trtye derr vatf ves in the car boxyrl group of the corrpound
of formula .J(1) can Be4easily obtji nerdpassormf’rcg ‘to. rdi V6B ocefdure -
fromthe cofr péight-Nf NCHnula (f|) or-the salt ther eof n‘?&retlé (anrrpl es
of the conpdund of formgda (1) arfe as (f‘?fF'Ppo?Ns. 20 '
[err] ¢4- Met hyl - 2 3- di oxo- I - pi per zi nocar bonyl am no) phenyl acet ic acid
20 [err] (4_} at h £ ~piperazi-nocarbordylam nnthnn\ll acetdc
acid [err]-(4- EthyI Note E
[err]-(4-n-Prop I-2 3. dPoXa: I—

ocar bonyl ai m no) phenyl acetic acid
ar bonyl am no)phenyl acetic acid

pe
[err] (4nButyI € PP X’G) ¢ pfcthes W ’?,e!!’t"rc add 25
[err] - (4- Isoprop)gl,l g{ %%@ caci'd .
: ﬁﬁ,trc acrd_

25 [err]-(4-9-P |amha;
[err]-(4-n- Hexyl-cmo@c
[er] (4-n- Heptyl

i Dmcredmthe}’qa gchﬂam d-
[err]-(4-n- Octyl .

Zdﬂfil%pbm g{ 4"??:%@1

[err]-(4-A 1yl - 2,am rmmsu a;zdxahﬂmdmonyl am no) phenyl acet [ C aci. d
30 [err]-(4- Phenyl in HoH g 9 eretpse,c acrd ‘
[err]._;_,;,_(4 [err]- Clm E?“ o1 l]ifgfﬁ% g 55ty | acetic
aci d . Further, the salts of the compound of formula (I) can be easily’ obtamed according
[err]-(4-Pynsoli mmwyylp@p@redrmdommup@ﬁa@md@éhr bonyl am.no) phe tyl adétic
acid urthermore, the riac:ge‘lg:‘flvauv% in the carboxyl group of the compound of
[err] - (4-Methyl - m"l@;(mﬂﬁem rs;t}g,rh&ﬁfé%r amp"ﬁeﬂﬁedﬁ’%g’ﬁé?ﬂll acetic
aci d o - Concrete examples of the compound of formula (I) are as follows. .

| 20 . 54-Methyl-2 ,3-dioxo-1-piperazinocarbonylamino)phenylacetic acid 20

4-Aoetoxycthyl—2,3-dmxo—1-p1perazmooarbonylammo)phenylaoetxc acxd
u-(4-Ethyl—2,3-dzoxo—1-pxperazmocarbonylammo)phenylacenc acid. _
e~(4-n-Propyl-2,3-dioxo-1-piperazinocarbonylamino)phenylacetic acid - _
" @-(4-n-Butyl-2,3-dioxo-1-piperazinocarbonylamino) phenylacetic acid S
25 - - - a-(4-Isopropyl-2,3-dioxo-1-piperazinocarbonylamino)phenylacetic acid - 25
o a-(4-n-Pentyl-2,3-dioxo-1-piperazinocarbonylamino ) phenylacetic acid. _
a-(4-n-Hexyl-2,3-dioxo-1-piperazinocarbonylamino ) phenylacetic acid
«-(4-n-Heptyl-2,3-dioxo-1-piperazinocarbonylamine ) phenylacetic ac1d
o - a—(4—n—0ctyl-2,3-dmxo-l-pxperazmocarbonylammo)phenylaceuc acid ~ L .
30 " a-(4-Allyl-2,3-dioxo-1-piperazinocarbonylamino) phenylacetic acid o 30
' - a~(4-Phenyl-2,3-dioxo-1-piperazinocarbonylamino} phenylacetic acid :
* a=(4~B-Chloroethyl-2,3-dioxo-1-piperazinocarbonylamino) phenylacetic acid -
a-(4-Pyrrolidinoethyl-2,3-dioxo-1-piperazinocarbonylamino) phenylacetic acid
C . @-(4-Methyl-2,3-dioxo-1-piperazinocarbonylamino)-p-hydroxyphenylacetic acid o
35 a-(4-Ethyl-2,3-dioxo-1-piperazinocarbonylamine )-p-hydroxyphenylacetic acid 35
. a-(6-Methyl-4-ethyl-2,3-dioxo-1-piperazinocarbenylamino) phenylacetic acid
a-(4,6-Dimethy!-2,3-dioxo-1-piperazinocarbonylamine ) phenylacetic acid
u-(4-Methyl-2,3-dmxo—1-plperazmocarbonylammo)-1,4-cyclohexad1enylacenc acid
' . a-(4-Ethyl—2,3-dmxo-l-pxperazmmarbonylamno)-l 4-cyclohexadienylacetic acid | -
40 u—(4-n—Pmpyl-2 3—dxoxo-1-p1perazxnocarbonylammo)-1 4—cyclohexad1enylacenc . 40

.- 4-n-Butyl-2,3-dxoxo-l-p:perazmocarbonylammo) 1,4-cyclohexadnenylacet1c acid
_a-(4-Methyl-2, 3-dnoxo-l-pxperazmoca:bonylammo)—2-th1enylaceuc acid.
a-(4-Ethyl—2,3-dxoxo- -prperazmocarbonylammo) 2~tlnenylaceuc aad



35 [err]-(4-Ethyl-2, 3-di oxo-1- pi perazi nocar bonyl am no) - p- hydr o
yphenyl acetic acid 35

[err]-(6-Methyl-4-etyl-2 3-dioxo-1-piperazinocarbonyl an no) phenyl acetic
acid [err]-(4,6-Dimethyl -2, 3-di oxo- I-plpera2|nocarbonylan1no)phenylacetlc
acid [err]-(4-Methyl-2, 3- dIOXO .
-I-plpera2|nocarbonylan1no) 1, 4- cyclohexadlenylacetlc acid .
[err]-(4-Ethyl-2,3- dIOXO I-plpera2|nocarbonylanlno) 1, 4- cycl olie
ic acid 40

[err]-

. -1.4-cvel ohexadl enyI acet|
(o 40 aci d. a-(4-n—Pmpyl—2,3 d:oxo-l-pxperazmooarbonylammo)-Z-tlnenylacenc acid .
[&’] (4- n- But yi(4-2-Bytyli2.ralioxdt-L-pipqserinacatbarylamiriodAyhicamiagrtd acld, 4- cycl ohexadi enyl ac

etic acid
[err]- (4 %Mﬁm ﬂ‘grcg?f’nodcsa?fb%% gf'rht r’?gjm? i e?\w)?l acetic acid

[err] _.+(4-Ethyl-2,3-dioxo-1- p| pera2| nocarbonyl am no) - 2-t hi enyl acetlc acid

o S S R

Procedures - frﬁﬁlmﬁy’lﬁdlhﬁlvﬁg dialy&aamourgctswfethsdmes-wmqsiﬁeramﬂaeaﬂ&nypn are shown

bel OWViAth rcblpm;de miniites, dnd then the mixture was reacted -

5 (1) m‘fo a 40 ;ged e P = wtgﬁwmﬂhqm‘% s ph;eWyI gl yci ne
in f i aéﬁspﬁ%:& “ima M&é@é&@ﬂ 0

triethyl am MshedTmhtvher rasits dhidd 00obBilinX 140 @ (wals(—gy-a ﬁ&hyy-z,aww 5 g of-

4- et hy% PIRGTAZINGS ,mnw)ahepﬂmrmp 1384417 Ge (deconfogy yighd 847 Pel’l od of
15 i nd Rerryptglizzfion iR Wﬁj’t"%%"?@%@t%“ﬁ’dnp 140142 90("1'5 B or

m nut es. Aftra)leg aﬁbhp@md,ljﬁmqug@ | ayer was separated 10 off, .
washed .wi t h di et hyl et her and t hen adjusted to a pH of 1.5 by addltlon of

di | ute hydrochl or Ceculassd (S | tH c¥3ps | 8.0 The - deposited .crystals were
col l ectagd by fld{ ‘i' ﬁ)v lér?a dried to obtain 14,1 g of

D(-)-[err]-(4- ot o i Fzss Gaanbasy haraNepbeny| dcetic
acid, mp. 138-141 Gs)@de@mm),?wqamxg //oﬁ_@m)p. Re%’ry)gt al Flg’zatlon from

“hydrous but ano ave V}@ ! Y ( g dieqcONP. ) .
. : as ob ed.
el errentary anaiy e 4f-éﬂ{yleff-ﬂfgj§i fﬁﬁ“ﬁéﬁﬁmﬁ%’“ B BT 5 50 N
13. 00 Found (% 5.32 N 12 87 20 | R( KBr) [e{r]
1710. 17230 166(12) ZI; of 10 g of the above-mentioned -)-e-(4-methyl-2,3- 5
o ' pg ocarbonylamine)phenylacetic acid in 200 m) of acetone was dropped
asolutlonof 52 g of a sodium salt of 2-ethylhexanoic acid in 50 ml of acetone with
stirring to deposit crystals. The deposited crystals were collected by filtration and then
_ washed with acetone to obtain 9.6 g of a sodium salt of D(— )-ab(4-methyl)- ,3-dioxo-
30 -tplperazmocarbonylammc)phenylaceuc acid, m.p. 165° C. (decomp.), yield 95%. 30 -
: (3) To a suspension of 8.8 g of the above-mentioned sodium salt of D(—)a-(4-
methyl-2,3-d10xo-1-p1 azinocarbonylamino)phenylacetic acid in 80 ml of methylene
chloride was added 20 mg of N-methylmorpholine. Into the resulting mixture was
dropped a solution of 3.1 g of ethyl chlorocarbonate in 20 ml of methylene chloride at -
35 —20° to ~50° C. over a period of 5 minutes, and the mixture was reacted at said 35
- temperature for 1 hour to form the mixed acid anhydride of D{~ )-a-(4-methyl—2,3- -
 dioxo-1-piperazinocarbonylamino)phenylacetic acid. Into this reaction: liquid was .
dropped a solution of 9.4 g of 4 triethylamine salt of 6-aminopenicillanic acid in 40 ml
‘of methylene chloride ‘at —40° to —30° C, ¢ver a period of 10 minutes, and the . o
40 resulting mixture was reacted at —40° to- —20° C: over a period of 1 hour. After the 40
reaction, the temperature of the reaction liuid was gradually elevated to 0° C. over . -~
a period of 1 hour, and the mixture was then subjected to extraction with 100 ml of
- water. Subsequently, the aqueous layer was separated off, and the methylene chloride
layer was further subjected to extraction with 50 ml of water, and the resulting aqueous '
45 - layer was combined with the aforesaid aqueous layer. The combined aqueous layer 45
was adjusted to a2 pH of 2 by addition of dilute hydrochloric acid with ice-cooling
to_deposit ‘ crystals. The deposited crystals. were collected by filtration, sufficiently
washed ‘with water; dried' and then dissolved in 200 ml of acetone. Into the resultmg
: .- solution was dropped a solution of 4 g of a sodium salt of 2-ethylhexanoic acid in 40 ml
50 - - ‘of acetone over a period of 10 minutes to deposit crystals. The deposited crystals were 30
T collected by -filtration, - washed with  acetone ‘and thendried to obtain 11.4 g of a -
_ sodium: salt of 6-[D(— )-a~(4-methyl-2,3-dioko-1-pipetazinocarbonylamino)phenyl-
acetamido]penicillanic’ acid, m.p. 170° C. (decomp s yleld 80, 8% The stmcture-'
. of; t‘ms oompmmd was conﬁrmed bv IR and NMR.. '

55 - Examlez S e " 55
. Toa suspension of 09 g of D( )-a-alanme in 15 ml of water was added 205
.. . g of wiethylamine to dissolve D(~— )-~a-alaniné in water, and the resulting solution was
. 'cooled to A o To the solutxon was added 2. 3 g of 4-meﬂ1yl—2,3-dmxo—1—p1perazmo—




NVR ([err].-DVsO [err] values: 0.1 (1H, d), 2.65 (5H, s), 4.60 1H, d),
6.10 2H, bs) 6.50 (2H, bs), 7.0 (3H s) In the same manner as above, the
foll owi-ng objective conpespd-were obtai ned.

D(-)-a-(4-ethyl-2,3-di oxo-1-piperazi nocarbonyl ani no) pnernW
(2) Into/gz3% t|on of 10 g of the above-nentioned o '
D(-)-[err]¥ hyl -2, 3- 25

di oxo- 1- pi} nocar bonyl am-no) phenyl acetic acid in 200 m of ,acetone was

dr opped a sol !on of 5.2 g of a sodi um salt of 2-ethyl hexanoi ¢ acid in 50

m of acetohe= g_to deposit crmj@ls The dep05|ted crystals

were col | ected. by éfai'bbi ahdnfapoép'-*t- en WS HeT-ntH—aseiane.to obfain 9. 68g

of a sodium salt : hydREHIHC Jazid vy minutes with
pi per azi nocar bony| PR ) mﬂ(hmwaexews ct)tp adfisel d 95%
(3) To.a suspensi %‘;ﬁ 6Wa%#¢éé€ht§dhdere‘ @i flicks HITHIELE S Resee, O - ) (4-
met hyl - 2, 3- di 0x0- bf pi sRBGAL @lf'%ﬂ‘h _ iqhﬁfaﬁi'a&toa&bbﬂxﬁbz{‘bms 'Of'5

; QS! qrnels were! ©lldAE by
éﬁ%mhma; bo n‘aﬁe’
a %

met hyl ene chl ori déﬂmgl,addieﬂe&% a@?
) FiE b—H8%i nut es,

resui ting mxture 1
in 20 m of rtethyle%% A g,,‘go_-' [1
and the mxture was reactéd at <z t/°% 16831 'sﬂ;e—dﬂﬂe)l hour to form

the m xed acid anhydr de_of. D( ) - [er_r]Elgmtl,[lp 2, 3

di oxo- 1- pi perazin & foubion of [ 228\el ol t-lta_,a,% 4L
liquid was droppem &) F'W Sggd 'gPFeta)yltaoemet

6- am nopeni ci}| aniof 4-meihg-23% 3:9.;?, oy '-9 :
over a period of Ly “mrlh@leetgxtuxa 08 5030 it Yge‘ ‘?ﬁ thlgmmumssw-eactlgd
at -40 to - 20 CrioNghe ngﬂoaodieaquemw&wé: &L oh

tenperature of theik @86kl ald db L) o, aléambyyacmttﬁuaﬁ
period of ' 1 #our, suffividntlyveashie kT WarefCgh e S EReeed bt G'hemtdh&qiyepﬂasvmth 100
m of water. 'Subsﬁg’ W dlsslﬂvewxaopmwcé g carefum elfatoffreed smel t heo
met hyl ene chl ori débeg; ygr @he slﬂio mtc@etamaveﬁx !

ltﬂ; Qf%%tgon the. |

e,

j h@@mﬂo nl . of

wat er, and the re@uhot)ungyasuéﬁ 'ag‘ﬁﬁ s 68041 pRsdra¥ihc
af or esai d agygeous. Iq e The conbl ned fﬂ? 1I4§1y%r(decomm5yma§4%dj Usted to a
pH of 2 by addl ti on %ﬁ%(mbsggw,clml d with ice-cooling to deposit
crystals. The deposite ,y LH.ab1 426 (g, §)] 4.5 hl n icizmtly
washed wi th wat er; dr| ed an 65t3§'eﬂ ?ﬁZPB@o,ms cm?a); 529S nto the -..
resul ting soluti On dﬂ!@qapauleraasae&vb;tth@ﬂumngél of a sodi um sal £ of '

. of acetoneggfl%rmn?fmﬂgf WERg obfpinel) ni rut es

2- et hyl hexanoi c aci g 40
to deposit 80ystals, (Uj eg1 sﬁ)g‘a“c%’gzwscamemmow,@m&%&

OfkellY
filtration, washed M(t—h-addet-p}ml.za Dl o.obtain 11.4 g of &0
sodi um sa| t of 6- acetic a aﬂxothﬁ zgocar% ysammo) 154‘CYclohexad1mgI- .

[D(-)-[err]-(4-methyf2 "sz’iﬂfs&pbpmazhmaafow - |
acet am do] peni ci | I ani c :igc , mp. 170 C.- (decorrp Y, ?g%%%&g% The
structure 35 . . (2) Toa suspension of 0.5 g of the above-mentioned I3

dxoxo-l-p:perazmocarbonylammo) 1=4'CYC1°hexad1mylacenc acld( )-wx~(4-methy1. 23. 35 0 e

‘miethylene chloride was added in 15 ml of anhyds
3 solution. After cooling the so(l)uztfon toof N-methylmorpholine with stirring .- toy fog;:as

chl —10° C, 3 m|
40 sohf::f,f, Z‘,’,ﬂ“‘t;'e‘ CSontaining 0.24 g of ethyl cmomrbo,;’:;"maghydms [methylene
. form the mixed acid anhyeiride of g 1 0. % 4id emperature for 90 minues 19 40
amino)-1, 4-cyclohexad1e1¥ 1;1 " D(_) '(4-meﬂ1yl-2,3-d|oxo-l-pxperazmocarb n Eo'
—20°"C., and 5 ml of ylacetic acid. Subsequently the reaction liquid wa, 133"’
- -amine salt of G-amin a8 methylene chloride solution containing 0.70 g of e tehyl
45 dropped into e mnopenicillanic acid and 031 ml of trietholamine s S oY -
~ for 1 hour, at _zoie‘:gugf,‘ é‘%zg-l '};he -resultmog mixture -was reacted v;atsfr;ggalé 45
: o .
reaction lquid was freed from the sol:lgz’:?; C?lstltl(l)atsxo C. for 1 hour. - Thereafter, the _

residue was-dissolved in 10 m] of water and then. WasheI:l under reduced pressure. The

. The -
%o he - aqueous layer  was again_ incorporated with 15 ml ¢

_ acetate layer. - “off. e ! i :' ) ett |
- sulfae, an)&el;rzv:‘s fs:.g:_f-adt;d off; washed with water, dried ;r‘zgr s;:!ll’);ec?rl:;nsﬂy’ oetnyl 0
§ ot white comtale o 6.(D( )2 | g et educed prser o o 74
A—cyclohexadxenylacetam: do] penicillanic acld}: ;n P-gl:fi; yaPiper ocarbonylammo) )

S5 The structure of thxs compound was conﬁnned by IR and NMR, C.( decomp ), yield 87,

55

Exam 1 ;
( l) To a soluuon of 2. 2 g of DL-a-a:u:o-Z-thz

: sodmm hydroxide solution was added at 0° C 27 g of yiaceuc acid i in 14 ml of a N

tnethylamme To the resulting

———,



of this conmpound was confirnmed by IR and NVR 55
Exanpl e 2. 55 To a suspension of 0.9 g
of D(-)-a-alanine in 15 m of vater was added-2-05 g of triethylamne to
dissolve D( -)alanine in water, and the resuliting solution was cool ge

[err]. To the solution was added 2.3 g of 4- nethyl 2, 3-di oxo no-
8 . - 1, 508, 064 8 c / oride
over 15 minutes, after which reaction was effected for 30 hutes with

i ce-cooling. Dilute hydrochloric acid was then added to the reaction
product 9 to adjust the pH t her of tlc508,0640 The water _was _renoved &y .
di stil FatT onuddelss FaMECa OREni&de 2added to the
résidue, af tizde rmhﬁrb at aﬁd) iave. s reacts af GECr €SUI € i Ng

acetone sol dmiﬁmm tes-oﬁfmr:heneadon,lthﬁ g 5 of a
.2" 9&2 gd(’bﬁgﬁ‘}"gyé’f @ﬁg el ) s yere
113 3. oagldi UM sal t
of D(- &Q [emﬁdo)-zglg - d, ;;g_gbsod(mw)a&kﬁcﬁog\y%&gyl) a[n no% pr1(7)8|00n| c
acid having a BIKK DO Yoo r err
1680, 1'6009[ er g ’@“"’3“@ mﬁﬁ“‘ﬁ"@&f”ﬁ‘f‘ﬁ”ﬁ?\“&?““’?%"ﬁ?ﬁ ) - [err] ani no
-1, 4- cywl ohexadeg! 4—&5}@1213%&6'-'1 inocarbonylamino )-2-thienylacetic acid o

in 15 mM of N NGk (4epeprddativxo-2piperadfocabdaylimine) - tiemytaid aci®. 1 .ni of

triethyl am ne, Ddret(4-pbutylsi divsori pineraniness me)o%ﬂ’@ﬂyl%c@}m[aé#r] To this
mxture vas gradugll ¥eoRdded sk S onéf DL-o-(4-methyl-2,3-di
4-methyl -2, &-ﬂp(e@gaoﬁrbrsﬁ;m&mmiﬂa%&n 00 b OF s df@pg:rgferi od of 10
m nut egs Subolutxonldﬁ lsﬂérxuératwgmm salltepf Mmmomdmatmﬁ dogene,3Ponri NULES Wit h
i ce- cool i ng, THgHETIE e e ‘ ad By filiyet ‘3‘1) t he aqueous
| ayer was fﬂﬁtﬁr’- - a,z S xt ure. was
adjustedtoaqbb ' D ih ice
cool i n@0 andnﬂthrézbﬂh gani2e | ayer
was suffici 1 siumsul fate,
freed from tﬁjeﬂﬁ ‘ and then
i ncor por at edanwmehm m&ntmﬁdtgé&tra&rﬁ the siked deposi t ed
: cryst als werasid mbt’dr@etfédDb -@rnteslwhl;$-éln30tlcplmapqarb®y ob2-thigayl e ‘cR§stal s of
Lerr] (ATE, Sgiﬂ"ﬁt,pe& ik BT 43 e 8t Fo0° 1
. 5 lxture at — 50 to
am no) 1, 4- cy z‘g ﬂ;'ésu [ hi a s el d 74% 25
IR ( KBr) [ erm}nnsaf)e-mfzar r—]30‘1¢.1£6; 30Lﬁﬁﬂtes, at —30° to —20° c for 30 minutes,
0° to 0° C. for 30 mimites. After the reaction, the solvent was -’..30
removed by distillation under reduced pressure, and the residue was dissolved in
water. The resulting aqueous solution was adjusted to a pH of 2.0 by addition of dilute
hydrochloric acid with ice-cooling to deposit crystals. The deposited crystals were ,
: collected by filtration, sufficiently washed ‘with water and then dried to obtain 4.1 g -
35 of 6-[ DL ~er-(4-miethyl-2,3-dioxo-1-piperazinocarbonylamino) -2-thienylacetamido]- 35
- penicillanic acid, m.p. 185° C. (decomp.), yield 80.5%,. The structure of this com- = =

' pound was conﬁrmed by IR and NMR.

Example S
_ (1) "To a solution of 28.2 g of a sodlum salt of D(— )-a-phenylglycme in 150 .
.40 m} of water were added 200 ml of ethyl acetate and 18.2 g of triethylamine, and the 40
: resulting mixture was cooled to 0° C. To this mixture was added 34.3 g of 4-methyl- -
2,3-dioxo-1-piperazinocarbonyl chloride over a period of 15 minutes, and the mixture
was reacted at 5° to 10° C. for 15 minutes. Thereafter, the aqueous layer was separated
.- off and adjusted to a pH of 0.5 by addition of 2N hydrochloric acid with ice-cooling
45  to deposit crystals. The depositéd crystals were collected by filtration and then dried to 45
obtain 42 g of white crystals of D(— )—a—(4-methyl—2,3-dloxo-l-p1perazmocarbonyl—
amino ) phenylacetic acid. :
' (2 To a suspension in 15 ml of anhydrous methylene chloride of 0.31 g of the
. D( )-a-(4-methyl-2 3-dioxo-1-piperazinocarbonylamino ) phenylacetic acid obtained in .
50  the above-mentioned ftem (1) was added 0.11 g of N—methylmorpholme with stirring = 50
: " to form a solution, which was then cooled to —20° C. To this solution was added.3 ml
of an anbydrous methylene chloride solution containing 0.13 g of ethyl chlorocarbonate, ,
- and the resulting mixture was reacted at —10° to 20° C. for 60 minutes to form a '
- mixed acid anhydride. Into the thus formed acid anhydride was dropped a solution .
55 formed by adding 0.50 ml of triethylamine to-a suspension in 5 ml of methanol of 0.41 g 55
of 7-amino-3-[2-(5-methyl-1,3,4 - thladnazolyl) thiomethyl]-A®-cephem-4-carboxylic
acid. After the dropping, the resulting mixture was reacted at —50° to —30° C. for 30
minutes, at —30° to —20° C. for 60 minutes, at. —20° to 0° C. for 60 minutes, and
then at room temperature for 30 minutes. Thereafter, the reaction liquid was concen-
60 - -trated under reduced pressure, and the concentrate was dissolved in 10 ml of water, 60
. washed with 5§ ml of ethyl acetate, again charged with 15 ml of ethyl acetate, and then - - -



NVR [err]-DVBO) [err] values: 0.57 (1H, d), 4.26 (1H, s), 4.36 (2H, s),

5.29 (1H, d), 6.07-6.18 (2H, m, 6.38-6.49 (2H, m, 7.05. (3H, s), 7.35

(4H, s) In the sanme manner as above the foI | owi ng obj ective corrpounds-

wer-e obt ai ned. 30

D(-)-[ery}l et hyI 2, 3-di oxo- 1- pi per azi nocar bonyl ami no) 1, 4- cycl ohexadi enyI

acetic a _

D(-)-[er rop | -2, 3-di oxo- 1- pi per azi nocar bonyl am no) 1;4-cycl ohexadi e

nyl - - etlc acrd D( -

)-[err]-(4 rlebut. /| -2 3 d| oxo 1- pi per azrlsfo&mbonyl am no) - 1, 4- cycl ohexaciroenyl

- acetic acid ( ad. { E |b9r}1dg{£°n oﬁ.g' Ol Ic‘@%dawtg Ve~ %nﬂsoged . \/‘
solubl

D(-)-[err](4-met separatedb ﬁlu'auon,andthcethlacetatela was separ:
di oxo- 1- pi per azi rma A ek QI X vakn Bty I’;aimt Iclildygﬁlsduﬁoﬁ, 15 m of

anhyt dr ous . net hy|dsi o\@hmmmts 3
stirring to Yorm E"Qil k
an anhydrous et g

chl orocar bonat e w&mﬂrﬂppe i'nto the

resul ting mxture \;\/@( as%?_q at 53 duLer ,.Sp?&%_%z% .0(501‘?0"‘3?’[&85 to form

the nixed agjd anh MSOY  values: 0.2 ( H,d, 6 (1H,.9), 2.60 (5H, s), 4.35°(1H, - 10 .
D(-)-{err] (A met hyl -2, 3-& 80 L1E) A SO KT O by, 5.10 (2K, Beyy 61356.53
am no) -1, 4-cycl ohexadi eny(lﬁi;éltl,lbs),am(%H,S),gab%Qa)ent l'y the reaction Ii qur d

was cooledto 40 0 . of + el vl ene c oL dg. s [ _
contai-ning 0.70. gmg{l_ﬁgfzﬁﬁh 5 EHy %ﬁg@&.p‘r B ,z,nhéh acid and .

0.31:m of t5iet mmw Ex'rable'z rob@aespéctite@othgvinds @ACT | (5 |
liquid. The resupmiulgIbi %ts mé'sble Zeﬂmm quhqommd !fmh (W [err]
for 1 hour, and [Ef byIRAENMR. Thereaftrer, the reaction liquid was

freed frontthe soIvent by distillation under reduced pressure - The resldue
was di ssolved in.10-m . of water and then washed-with 10 nl of ethyI
acetate. The aqueous ‘| ayer was- again incorporated with 15 nl- of ethyl .
acetate, and then 50 - adjusted to pH of 2.0 by addi‘tion of 2N HCl with

i ce-cooling . Subsequently the.ethyl acetate |.adyer was.separated of f, _
washed with water, dried over anhydrous magnesi um - - .. 50 sulfate, and -
freed fromthe: solvent by drstrllatron ‘under reduced pressure to obtarn-
0.74 g of white crystals of

6-[D(-)-[err]-(4- met hyl - 2, 3- di oxo- 1- plpera2|nocarbonylan1no)

1, 4- cyclohexadlenylacetanldo]penC|IIanlc acid, -mp:. [err] (deconp) y|eId
87% 55 The structure of thi's conpound was confrrned by 1R and NVR Exanpl e
4 (1) To a solution-of 2.2 g of DL -[err]-am no-2- threnylacetrc acid in. 14
m of:a N sodi um hydr oxi de sol ution was’ added at [err] 2. 2g of .
tr|ethylan1ne To the. resultlng . y



9

9 mxture was further added 3.6 g of 4-nethyl

1, 508,

chloride little by |ittle at said tenperature

064

- 2, 3-di oxo- - pi per azi nocar bonyl

uently, the m xture

was reacted at 0 C for 30 m nutes,
m nutes After the reaction,

and then .at

the reaction liquid was adju

by addition of dilute hydrochloric acid to 5

deposited crystals were collected by filtration,

then dried to obtain 3.5 g of

DL-a- (44ret hyl -
mp. [err].
sawve’ manner
DL-[err] (4-ethyl
10 DL-[err]- :
(4-n- propyl -2, 3
DL- [ er r.h=+ 4- n- by
acid (2) Into 4§

q

DL- a- ( 4- met.hy! - 2

econp.
as above,

yie

room t enper at ure for “3&

-deposi t
mashed

2, 3-di oxo-'1- pi perazlﬁﬁ?@éﬂr bonyl1- ami no) - 2-t hi e_~y_l aCHtI c acid,

.o% TR (KBr) |Jerr]
the fol | ow ng obj ective conpounds were obt ai ned. 10 -

1710 T n the

- 2, 3-di oxo- | - pi perazi nocar bonyl am no) - 2-t hi enyl acetic acid,

: etic acid
jonyl ani no) - 2-} hi enyl acetl C
e- ment idned '

ami no) $2-t hi ehybacetic acid

in 100 nl of ace tion wl. 86 g ©f a sodi um
salt of 2-ethylH ne, n 15 §ch crystals
wer e deposited. {The re cqllectegby fijtyation and
then washed with ac of a{sodiunes@t o
DL-[err]-(4-methyl - i peraz@ngc&rhonyl W@ “2 hi enyl acetl C
acid, mp. [err]}. {deconp N(3)‘tT as egslon of 3 he
above- nenti oned |sedijum sakd mf_ DI -[erﬁt@ w20 < T
met hyl - 2, 3- di oxq- I- g per A2 rgocar honyl amijno) °°2-thi enyl &eflcl acid in'50 m
of -met hyI ene 2@ é31| or i nas @dded 3 oF N+ et hgl nor ghot i ne, and the
resulting mxture&wgs th coaf eq: to JEOtoﬂ-]SCI t/AR\ he Fesulting
m xture was droppgd a SOE ut Pon™of & of é:tryl cl caf bpnate in.20. n
of met hyl-ene chliogj de ov g |od o i putles, a@d thg ni xture was
stirred at said |t engerat Eﬁ@] 90 m Btes forg.tthe @'xed '25 acid
anhydri de of .DL-[grr] (4 -2, 3- d|Cpxo 1
pi per azi nocar bonyZani no) 32 thlfenwl aceti d ac? Sub§bqpuent I y, a
sol ution of 3.3|gff a t&l et hyg-am n@, t of*4d-am n;é“penl cﬁ‘ - lanic acid in
50 m of methyl éné dhl & ge ir opped . |ntt3 tlhe m?\turecat -50 to -40-C
over a period. off 20 |mi AUKes, ahd|the #sultisnd mxtgr feacted with
stirring at fern] td .30“(:. for BOimi r:ﬁites Tat| -130 8o -20.4 for 30
m nut es, _ : 0 N RO CY I A
' ' %I a é? - =1 5 = n 5 E

o~ T o _ o]

Pl 8O S be

Q| § OIZ‘J 5

3| o z') o= 2]
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30 and then at
sol vent was
resi due was di ssol ve

-20 to 0 C

din water.

for 30 m nutes.
30 renoved by distillation under

After the reaction, the
reduced pressure, and the

The resulting aqueous sol ution was adjusted _

to a pHof 2.0 by addition of diTute hydrochloric acid Wmth ice-cooling to-

deposit grnystals. The deposited crystals were collected by filtration,
sufficiég pashed .with water and then dried to obtain, 4.1 g 35 of

6- [ DL- Q- - ' .
nmet hyl - o 1-pi per azi nocar bonyl ani no) - 2-t hi enyl acetam do] - 35 .
penicill ani g . [err] (decorrp ])_08|d 80.5 % The structure pf N
this com pPes s=eor ' = =20 111 3]0 ae Tenn i To- SOt uTron

of 28.2 g of. a SOdI um salt of D(-)-[err]- phenyl gl yci ne in 150 40 . ni be
wat er were added 200 m .of ethyl acetate and 18.2 g of triethylam ne, and

t he:
g of 4-nethyl -

40 resulting m xture was cooled to 0 C. To this nixture was added. 34. 3
2, 3-di oxo- 1- prperazrnocarbonyl

chloride over a period of 15

m nutes, and the m x ed at [err] to 10 C. for 15 m nutesyr
Thereafter, the aquejous |ayer was Fepar at ed off and adjusted to a. pH of . 0. 5
by addition of 2N hydrochloric acifd with ice-cgoling 4 t q,deposi t
crystals. The deposi ed crngals wer e coIIected by fllrratron and then ' o,
dried to 45 obtain g of Hwite frystals gf, ) o
D(-)-[err]-(4-nethyl _2 3 didxo- 1- p|.perazi no gl- amﬁho)ﬁ rg/Eacetlc
acid. (2) To a susp nsroqzaﬁ 15, m of anhy &g net Le@e Qﬁ%%%ﬁde of 0.31-.
g of the. ) “z
D(-)-[err]-(4-methyl}2, 3- dlngnfgp perazrno éﬁ Ia pheh ggetrc acrd
obtained in 50 I he abeue Qremit{oned ite '«i lgof
N- et hyl nor pholine Wth s iShgg 50 to for @@, u n¢°mh|c s t hen.
cooled to - 20 C. Tojthis go]uti®dnfwas addegg'g a'-rﬁ‘an
met hyl ene chl oride splutio ntedii fi ng 0. 13 aa Ior onate and‘“‘
theiresulting mxturp was geact8d at [err] gﬁ-& f s to form
a m xed acid anhydri fe. Ingb he=t hus fornme "gi 'anﬁ% ropped. a
sol ution 55 forped by my 0.50 M oftFili hyl~ @ §aB'guspensr on ™
in 5 n of nethamgl bf 0.4F g 53 of 7-am ngRE(Hg(5- '%yl 274 -
t hi adi azol yl) - t:hi ofret hyIP [err§- ,ephemzrefgsq,x i SaMd. S the o
droppi ng, the resgilt|ng RyXture das react A B39 toE 30 C;?ﬁ%ﬁ -
mnutes, at -30 % -P0,Cortor 60 minutes, @5 EBEEIR _._OEN@ f o ‘8@ nut es, -
and then at room t enpefiat fora3d mnut 3G Tee &f t 88 st hegSegiet | on .
liquid was concens 60 A rat ed Yinder 't ed 'g ) Esgﬁréuﬁgﬁ §i§e o
concentrate was déssblved in 10 ni jof wat erg% ( grésh"_‘e iﬁehgg,ﬁﬁé)f et hyI _
acetate, again chgrged wth 15 m of ethyl é‘;eegdisi% an «-“}i en .55(3% e
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adjusted to a pH of 1.5 by addition of 2N hydrochloric acid. with

i ce-cooling. Sub- sequently, insolubles were separated by filtration, and
- ly washed wit h

wat er and a saturated sodium chloride solution, dried over nagnesium™

sulfate, and then freed fromthe solvent by di stlllatlon underII o

reduced pressure to obtain 0.58 g of- pale yellow crystals of

7-[D(-)-[err]-(4-nethyl - 52,3 - dioxo - 1-
pi per azi nocar bonyl am no) phenylacetanm do]- 3 - [2 - (5 - - et hy=
1,3, 4-t18 adiazol yl ) thi omet hyl ] - [erbI®B8bhem 4- carboxylic acid, . mB 16Q C.

(decorrp ) y |eId 91 %. IR (KBr) [err] 1780 (lactam, 1650- 1720
Ed\K NVR [err] - values: 0.2 (1Hd), 0.6 (1H, d),

2 60 (5H s) 4. 35 (1H, 10 q), 4.40 (1H d), 5.0 (1H d), 5.70 (2H

g), C 10 (2H bs), 6.25-6.55 (2H 2H, bs), 7.0 (3H s), 7.30 (3H s) The

above- nentioned operation was repeated, except that the. D(-)(4-

met hyl - 2«3 di oxo- 1- pi perazi nocar bony m no)phenyl acetic acid was replaced by

each 15 - of [rthpTtonpoundsof T formutra (1) howr T Tabt$ 2, to obt ain
respective conppunfls of 15 fornul.a (11) as shown in Tabl er/ZR. The structure
of each conpoung of forzfniag\l.l) vvas confi rmed by I'R and NMR 1, 508, 064
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13 1, 508, 064
13,58'4 13 [err] 14 1,508, 64 14:

[err] 15 _ 1,508, 064

15 Exanple 8. In the sane manner as in Exanple 7, '

7-[D(-)-a- (A=ret hyl - 2, 3-di oxo- | - :

pi per azi ng ny,l anmi no) - p- hydr oxyphenyl acetanmido] - 3 -. [5 - (1 - nethyl -
"agdlyl) - thiomethyl] - [err] - cephem- 4 - carboxylic acid

RdA rQuwr/s 7 - amno - 3 - [5- (1 - nmethyl-- 1,2,34 -

tetrazol yl) 14 onet.hyl] - [err] - cepsueposs 4- . carboxylic acid apd

D( -) - a- (4- TETQyYP=2Z, 3= a1t oxo- r=ptrperazimocar ponyamtmoy=p- ' — -

hydr oxyphenylacetic acid. Melting point (deconp.), 147-9 C.; yield, 62. 0%\'}

IR (KBr) [err] 1765 (lactam, 1720-1660 (-CON<,” -COCH) 10 - VWHAT WE
CLAIM1S:- 1. A conpound represented by the general formula (1), a salt
thereof, or a reactive 10 derivative in the carboxyl "group thereof,. "
[err] wherein R represents an anmino acid residue; [err] are |inked to\Jhe
same carbon 15  atom and each of [efT] [which may be fhe-same or |-
different, represents individu- . 15 ally p hydrogen atom or- an al kyl
group; and A represents a hydrogen atonjor hn unsubstidutpd or substitufed
al kyl, al kenyl, asyl or asal kyl group. P ﬁ com)%ﬁ Sccofdiing to Aaim1l,
wherein Ais a methyl or Bthyl group; [Err]|and FEAr] arei ndlﬂuaﬁ‘g a
represent -a lydsanes at @megggnethyl gfoupp and Radi s S
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20
20 OH 3. A conpound accor di ng to Gaim2, wherein a reactive der| vative. in
t he carboxyl group is an acid halide or m xed aci d anhydride. 4. :

D(-)-[err]-(4-Ethyl-2,3-dioxo:|-pi perazi nocar bonyl am no) pheaytaset/
its salt or its reactlve derivative. 25 5. @

D(-)-a-(4-Ethyl-2, 3-di oxo- 1- pi perazi nocar bonyl am no) - p- hyd _
25 acid, its salt or |ts reactlve derlvati,y@w? A process—+6r~pr o uci ng g
conpound grepr esented 1.ry thre—gemerat—formui= \l [, =} 5ct| t=ttrereofor—=a

reactivelderivative in t e car boanyél 0“@;‘?% * 3Qiethri- _dmoqrel n
[err] are as defi ne‘gggb% gg;g, &i fs (lanmith ng,rgu
acid represent ed by lyge-nﬁﬁosadeth E‘%ga )- 4 ?ﬁ xyhc aad was obtained from 4 _
- 5 ]
(111) wherein F re mt%ﬁ hyH W«%ﬁ%%‘?.%mm?wm %%09 and5R

is as defi ned henvlacetic acxd.

15 Exanpl e 8. In they SK B Edecosp. )] 11;7Ezgaaply§_m]520o
7-[D(-)-[err]-(4-met hylk ahnUko -17§ﬂ (leraa)] maa,mor(mqoa—q@on)

hydr oxyphenyl acet am d AE%I 1 - rret hyl - 1,2,3,4- tetrazolyl) - . -
thiomethyl ] -[€rr] -CW Nabhim gen S(Iflitsﬁ{tﬂéd)f,fo&‘i?%éve 1
azol yl)

- amno- 3 - [5 -( lderivimi y,lthe 1@419111&@{, hi onethyl |- [err]
cephem - 4- 5 carboxylic ac¢id and

D(-)-[err]-(4-nethyl -2, 3-di oxQ-1|-pi %ra2| nocar bonyl ani no) - p- '
hydr oxyphenyl acetic acid. Melt oi nt (deco 2) 147- 9 Ci“ y| eld, 62.0%
IR (KBr) [err] 1765 (lactalysN17 ON_ﬁ C&VZE VHAT VE
CLAIM I S: - " 10 1.

A conpound represented by the gEr?p) for mula (1), a salt thereof, or a
reactive derivative in the carboxyl group thereof, [err] wherein R

represents an am no_gacider eS| due | rochzdarres?dule,' ﬁ"kang l{"%rethtﬂg sane car bgn
15 atom, and each of R’ and R®, which may be the same or different, represents mdxvxdu- 15
ally a hydrogen atom or an alkyl group; and A represents a hydrogen atom or an
unsubstituted or substituted alky), alkenyl, aryl or aralkyl group.
2. A compound according to Claim 1, wherein A is a methyl or ethyl group; R?
- and R* are individually represent a hydrogen atom or a methyl group; and R is

- CH- -CH-

- 9 9 -

3. A compound according to Claim 2, wherein a reactive dcnvatwe in the

carboxyl group is an acid halide or mixed acid anhydnde.
4. D(~—)-e-(4-Etliyl-2,3-dioxo-1-piperazinocarbonylamino)phenylacetic acid, its

. salt or its reactive derivative.
25 - 5. D(~ )-a-(4-Ethyl-2,3- moxo-l-mperazmocarbmylammo)-p-hydroxyphmylacenc 25
- acid, its salt or its reactive derivative. .

6. A process for producing a ‘compound represented by the general formula (I),

a salt thereof, or a reactive derivative in the carboxyl group thereof,

o) 0
A-N N-'%-'NH-R-cooH (1)
s
(RZR3), .
30 wherein R, A, R? and R? are as defined in claim 1, which comprises reacting an 30
ammo acid represented by the general formula (III),
NH,—-R——OOOR’ (11X)

wherein R’ represents a hydrogen atom ora salt-forming cation; and R is as deﬁned




15 atom and each of [err], which may be the sanme or different,

represents individu- 15 ally a hydrogen atom or an al kyl group; and A
represents a hydrogen atom or an unsubstituted or substituted al kyl,
al kenyl, aryl or aralkyl group. 2. A conpound according to Claim1, wherein

Ais a nmethyl or ethyl group; [err] and Rs are individu
hydr ogen lmu group; and Ris [err] 20 3>

to Clal m“mu““ “ active derivative in theTad bpyy
hal i de or *m %ed- act d *ahydride.acid, its 4. IX ' )
-)-[grr]-(4-Ethyl-2,3-di oxo-1- pj,spagoazi'nocarbony

itsTsart or. its reactive derirv 5.

Ve
NO(-)) - [err] A bt ganghrddsoﬁoﬁ '1ep¢ra4b@n§@r bRy eI -mex},-lp hydr oxyphenyl ac
etic ﬁﬁdrdmwaﬁ:snymﬁo)-whydrb@pﬂeqmma]der-lwa (i Venethfd 13,3;41: ocess for

d etzazply) cthyl +earkpmylie ragifh wag o | t
{)Lgrgm ng‘yﬁgﬁ? Ly "rﬂ?ygﬂ ﬁ?}ﬁﬁ% mm ereg Sa. [err]
(1)-30 g “are a I ne nclarm |ch conpri ses

reacti ng an Melﬂ@pa:m@ecoa i),d41—emesﬁcld,6210% the general fornmula (I111), [err]
(111) wher eilR @Br} epre send %5 sy JGOT 14606 EPNS> sFACHbr i ng cation; and R
IS af defi nggyp 064 ' 1 above wth
a reactlve demc’ga%d%%’:ggﬁimy&mdaﬁwm@ﬂpm,mmm or a reactive fo

2, 3-di oxo@np@mmmaﬂquuaﬂwfd represent ed -by -t he general formul a (1v);
[err] . . (I'V) wherein [err] and A are as deflned
“above, an inert so wéentsg n the presence or absence of a base at a
tenperature of 30t a“g t%er&dd de5| red I)convertl ng the 5 obtained
product to a saf-Np active deri va%lve in the car boxyl group

t hereof by a conventi I nat hod. 7. A process according to claimé6,
wherein Ais an et hWR @dup ' -

epresent a
Mnd .accordi ng
/oup, i s an acid

no) pheny! acltic acid,

wherein R represents an amino acid residue; R? and R® are linked to the same carbon
15 atom, and each of R? and R3, which may be the same or different, represents individu- . 15
ally a hydrogen atom or an alkyl group; and A represents a hydrogen atom or an
unsubstituted or substituted alkyl, alkenyl, aryl or aralkyl groap. .
2. A compound according to Claim 1, wherein A is a methyl or ethyl group; R®
o and R® are individually repraent a hydrogen atom or a methyl group; and R is

- CH- -~ -CH-

-6 9 -

3. A cmnpound according to Claim 2, wherein a reactive denvatwe in the
carboxyl group is an acid halide or mixed acid anhydnde
4. D(—~)-e-(4-Ethyl-2, 3-dmxo-1-p1pemzmocarbonylammo)phenylacenc aad, its -
.. salt or its reactive derivative,
25 - 5. D(—)-a-(4-Ethyl- 2,3-dioxo-1 -plperazfnocaxhomylammo)-p-hydroxyphenylaceuc - 25
: acid, its salt or its reactive derivative, ' :
6. A process for producing a‘compound represtmted by the general fonmﬂa ( I),
: asaltthereof orareactxvedenvauvemthecarboxylgmuptheteo, _

0 | 0
A-N N- c NH -R - COOH (1)
| (R2R3)2 9
B LTI LLLT

NH,~R—COOR’ . ' (HI)

wherein R’ represents a hydtogen-atom or 2 salt-forming cation; and R is as deﬁned- _



10
10 [err] Ais an ethyl group and [err] are hydrogen atons. 9. A process
according to claim6, wherein Ris - CH OH A is an ethyl group; and [err]

arehydrogen atons. 10. A conpound according to claim 1-and substantially’
as her ei nef ore>ggscr i bed. 15 For the. Applicants F.J. CLEVELAND &'CO
Stationery Y

, T London, WC2A 1JQ Printed f
he COUrIer Press, Lean1ngto !u ﬂﬂ} shed by
t he Pat.ent Southanpton BU|Id|ngs London,» whi ch .

copi es may be @bt al : - ... 1508064 - 16;_

-above, with a reacnve derivative in the carboxyl group of a 2 3-d|oxop1perazmocarboxyl1c
ac:d represmted by the general formula (IV),

(kRS |

Q=0

wherein R’ R and A are as defined above, an mert solvents in the prwence or absmce :
‘5 ofabaseatatemperamreuf—30°to40°c andthen,:fdwred,converungthe 5
obtained product to a salt thereof or a reactive derivative in the carboxyl group thereof :
B by a conventional method.
7. A process according to claim 6, wherein A is an ethyl group.
8Aprocessaocordmgtoc1a1m6 whereinRis - _

LA .

- CH-
10 10
A1sanethylg1wp,andk’andk"archydmgenatoms.
9Aprooessaocordmgtoclaxm6 wheremkls
' -CH-
- OH
Alsanethlgrou andR’andR’arehydrogmatoms. ' :
15 10. A ycompol:x’nd accordmg to claim 1 and substannally as herembefore descnbed " 15

_ For the Applicants, -
" F.J. CLEVELAND & CO.,
. 40—43, Chancery Lane, London, WCZA lIQ
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