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The present invention relates to novel compounds having the structure:
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[err]is acyl or -hydr

’ wherein R! is acyl or hydrogen and an ester or a nontoxic pharmaceutically acceptable
10 salt thereof. 10
Said ester of the compound cf the formula I include those having, as the whole or
part of the ester moiety derived from an alcohol, a group of the formula
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wherein, when W represents hydrogen, Z represents {lower) alkanoyl, benzoyl,
_ naphthoyl, furoyl, thenoyl, nitrobenzoyl, methylbenzayl, halobenzoyl, phenylbenzoyl,
15 N-phthalimido, © N-succinimido, N-saccharino, N-(lower)alkylcarbamoyl, (lower) 15
- . alkoxy, (lower)-alkyithio, phenoxy, carbalkoxy, carbobenzoxy, carbamoyl, benzyloxy,
3 chlorobenzyloxy; carbophenoxy, carbo-tert.-butoxy or (lower)alkyisuifonyl, and “when

' W represents carbalkoxy, Z represents carbalkoxy and, when W represents phenyl, Z
represents benzoyl or cyano or wherein W and Z taken together represent 2-oxocyclo-
20 alkyl containing 4 to 8 carbon atoms inclusive. Preferred embodiments of this invention 20
include the pivaloyloxymethyl, acetoxymethyl, methoxymethyl, acetonyl,. phenacyl,
p-nitrobenzyl, B,B,B-mchloroethyl, 3-phthalidyl or S—mdanyl ester of compound L
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_ where R" has *he meoning defined under (i) and, in addmon may he benzyl and R¥
45 and R¥ have the meamngs defined under (iv). Examples of such groups include 45
S-phenylthioacetyl, S-chlorcphenylthioacetyl, S-fluorophenylthioacetyl, pyridylthio-
‘acetyl, and S-benzylthioacetyl and o-aminomethylphenylthicacety], p-aminomethyl- -
phenylthioacetyl (as disclosed in U.S. 3,663,540), cyanomethylthioacetyl (as dis-
closed in France 2,194,417), 4-pyri dy!thm?cetyl {as disclosed in U.S. 3,503,967), '
S0 - and hetero'"vclylmercaptoacetyl (as disclosed in U.S. 3,627,760), : 50
(vi) R"Z(CH.)mCO— where R® has the meaning defined under (x) and, in
addition, may be benzyl, Z is an oxygen or sulphur atom and m is an integer from 2--5
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y s X 5
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hyl , tri chlges aies B "lawei)amyr;m roﬁl
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25

s an'lnteger fromO to 3 inclusive and each of err] |s
itro, di(l'owef)- al kyl am ne, (Iomer)aL{fﬁfylanrno (I oner)

(1 ower) - al (hE0Npr i @i 26 [ L strai and

e ﬂ\dh 0 six c;?g%h 15

wsive), (Iower)-alkox sul fanyl, chloro, iodo; bronD fluoro or
E?%

15 gt hyI In preféryed eannts [e?"tr'r'l“s phenf]_ . "

enyl or 2- or 3 thrényl
: } é}TI T‘].'_é T Lo,
n is an integer from O to 3 mcluswe and each of R? and R‘ is hydrogen, mtro, dl( lower)-
alkylamine, (lower)alkanoylamino, (lower)alkanoyloxy, (lower)-alkyl ' (comprising
straight and branched chain saturated aliphatic groups having from one to six carbon
15 atoms inclusive), (lower)-alkoxy, sulfamyl, chloro, iodo, bromo, fluoro or trifluoro- 15
methyl. In preferred embodiments R* is phenyl, p-hydroxyphenyl or 2- or 3-thxeny1 " '

- and Z is 2-furyl or phenyl.
Examples are disclosed in U S. 3,687,949 and U.S. 3,646,024;

R"—(;.u-co— 0= o -i-nu_-cri,-co'-- :
i NE o
0
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-(xvm). 0)/ W or : Nog

20 wherein R® has the meaning defined in (i) and Z has the meamng deﬁned in (xv-u) 20
Examples are dxsclosed in U.S. 3,626,024 and 3. 692,779 _

(xnx)_ . - R*~—CH—CO—

o T

where R* has the meaning deﬁned in (1) and R* s lower alkyl, cycloalkyl, aryl or
. certain heterocyclic groups. Examples are disclosed in U.S. 3,773,436. -
25 A preferred embodiment of the present invention consists of the compounds of . 25
' Formula T wherein R' has the structure . :

HpNHy ChoNHg - cugmlg S :.' Gl -
CHCO- uo-O—cnzco— . <:§—CH¢CD— - _ 6‘“‘2‘"" oo a
CHoNHp ' ' -

CHNHy _ cuz'm2 _ cu,Nu,
6—5-0{,&-- O—_P"é“ﬁ"- 6—5"2‘“200_-, or 6“-’“25"2“-




U. S~ s v e R S BTG :

(|)\E%q has the meani ng defined in (xvii). 20 Exanples are dlsclosed in

U S. 3,628, 024 and 3,692, 779; (xiXx) : .Ru_-CH CO 25 where Ru

has-t.he: anlng defined in (i) and [err]ls | ower al kyl, cycloalkyl aryl -
e certain heterocyclic groups. Exanples are: dlsclosed in. U S.

q 25 - A preferred enbodi nent gf t he present invention
f- the. cﬁrmnunds of 25 Earmula 1 whate$h8 B has the structure

6 " Another preferred embodimeds op R, ednt invention consists of the compounds

of Fornula | H&#MFy the D confi.guration in the- 7-side chain

rr] has the straucture [err] H2 o ,,HOAprefermed

of the presen ion ¥ | tthe co unds of o]y ? I

s D-( -)-a-am no- ﬁﬁ'enyl acetyl, M. )-a-dif @“nydroxy- )il
yl or D (-)-a-am no-p-acet oyphenyl acetyl . - .

0 Anot her preferred enbodi nent of the present i nvention cansists
pounds  of Forrrul.acu.@vmn@-the D comy ?guratlon inghe_7-side
ein: [err]has the s h{e 15 HO "W-IS hydc&g&@eﬂﬂoerune
| uori'ne,” trifluoronethyl, amno, ni t ro, khydr oxy, 15 al kyl
bon.atons or |ower al koxy or 1-4 car bon atons. A further prefered
of the present inve gonsi sts ounds q;, 4ol

rr] is D-( )-a-hydroxX Ei(-uyl atetyl . oﬁﬁp pref er -- di ment
Msent invention consists of the: corrpounds 20 of Forrml a l

ef erred enbodi nent of the p esent |nven'£“¥ on consists of the

of  For mul al Wher el neirer : bog'ﬁar'zsenttoqetheStrres%gtt zlx{w[;eguo%Scompnses the compounds. of

10 phenylacety! or D-(— )-e-amino-p-acetoxyphenylacetyl.
_ Another preferred embodiment of the present invention consists of the compounds
of Formula I having the D configuration in the 7-side chain wherein R! has the

structure _ . _
YQ&:@- or H—cu-oo—

and Y is hydrogen, chlorine, bromine, ﬂuorme, trifluoromethyl, amino, nitro, hydroxy,
lower alkyl or 1—4 carbon atoms or lower alkoxy or 1—4 carbon. atoms.
- A further prefered embodiment of the present invention consists of compounds
of Formula-I wherein R? is D-(— )-a-hydroxyphenylacetyl. :
__ Another preferred embodiment of the present invention consists of the compounds
of Formula I wherein R? has the structure .

CH,NHCHg : CHoNHCH : CHoNHCHg CHaNHCHg -
6-cnzco-_ . MO'G—CHQCO’ ' G—cuzco— ’- G‘Ccho- '
__CHNHCHy CHyNHCH CHaNHCHy : CHyNHCHg
Greao- . Groow-. Croma o« Chog-

Another preferred embodiment of the present invention consists of the compounds
‘of Formula I wherein R* has the structure

O-cn,co- . .Oo-cuzco- , [sj—cﬁzco— L ch_,oo- ',

N -“NH,

pr ef erred enbetiFuenia ofhawmkpthprlbsmﬁgummenttham—sdonmwsemﬂ R‘Hwe_s the

#'r] has the structure CHeo- .20
BCs C NHCH3 O“m CHZNK@“ - Lo [err] .-

25 [err] Formula 1 where R* is D-(— )-a-ammo-phenylacetyl, D-(~— )-a-amino-p-hydroxy- -

' “3 sl j"iwf ’ I:),-—cﬂaciol- v Gca— "_ _a=§:”é:l]!-cuécq— )

oy W'W!’Fmﬂ'mm - i o e L I C
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Anot her preferred enbodlnent of the \
preéeht i ventlon consi sts of the conpounds of Forrmula | whereéin [err] has”(j})
t he structure [err] [err] 5 in which Z represenns (| ower) al kyl , cycloalkyl
havi ng. 4 5 6 or 7 carbon atons, nDnohan(Iower)aIkyI drchloronethyl

t)r_i-crgl oron’pt hylm (1 owner) al kenyl of 2 to 6 zl:?zrsl%? atoms 10 e 37.'_"
" - v
£0 15 ds .jds - Another preferred embodiment of the present invention consists of the compepnds . o0

W8 s an integer fromfgomlagwmh@éhﬂﬁéheaw%ch of [err] and R4 is hydrogen,

ni-tro, di({ower)- al kyl am nq, (I ower)al kanoyl (I ower) -ajka oyloxy

(lower) alkyl, (Iower) aLK&%xuﬁgulfanyl chkgﬁngﬁgdo br ogmas-cInk-&3r o or -

trifluorcnethyl . In Rﬁg' SUpreferred ,pptldi 15 @_ AR
3-t

phenyl, 2-thi enyl 2-furyl or i tT 0- 2- furyI 15
Anot her prgf, erred enbodi rrent of the present invention consi sts of t he .
conpounds . bf- Formul a | havi n§ tgle D conflgur%ﬂgn in the 7-s q?\'}—rﬁ aj n..
wherein [efr] has the. st GreE“Terr] [ " R
NH--N+CYZ = . CN g0 0+ NH- - s-Cho-  O- G NH- f"éref‘]' "8

1, 525, 626 ) |
8 in which{Zz represents (I ovver)al kyI cycl oal kyml haV| ng 4, 5, 6 or 7 carbon

at ors; ‘nmonghal o( 1 ower)al kyl, dichlor@meghyl, trichl yl, .
(1 ower)al kenyl ®f .2 to 6 car_bon 'la'i’f’g g:H %ﬁhl B [e‘_rr] .
--nis an-gnteger fromoO to'3 [ uswe and°"eac 'ticéqmr'] and. R4 is -

hydr ogen; hitro, di (. |ower)- vyl am no, (lower) al kanoyl am no,

(I ower)al kanoyl oxy," (I ower) Ik X ajtgg ,
brorb, flupro or trif 4 fﬁgﬁ? ﬁf‘ }Xgi e d(l@J‘EP)Qogiw %ib%nz o 6
ments Z is|phenyl, 2 ¢M lF’lI eny ury ofr 5-nitro-2-turyl N
o®0 Anot her | pr ef erred .enbodi ment of the present i nvent ion consi sts -of the.

j(:onpoqﬁds 1avi ng the Fortfrula | vvherer n [err] has the fornul a

he
. n—r.
10 | u‘ N,s' N 3 3 E]’ 0
. ’ . HaC-
d D \@_‘j,u Tl@ %chus.
s 4
& - o
' o n is an integer from 0 to 3 inclusive and each of R* and R* is hydrogen, mtro, di(lower)-
alkylamino, (lower)alkanoylammo, (lower)alkanoyloxy, (lower)alkyl, (lower)alkoxy,
' sulfamyl, chloro, iodo, bromo, fluoro or trifluoromethyl. In the most preferred embodi- -
.15 . memts Zis phenyl, 2-thienyl, 3-thienyl, 2-furyl or 5-nitro-2-furyl. - 15
) Another prcferred embodiment of the present invention consists of the compounds I
of Formula I having the D conﬁguranon in the 7-side chain wherein R‘ has the
structure . | '
- S
ds _ - e = w0 ' nog o
T R o-c-m«-é-z o o-c-uué z o P o-g-_nu-g-z | |
25 7 | oy L o
| - S 20 - HO CH-CO-. CH;C-O CH-CO- : CH-Cb- ] c"z?,_co_ B '. :
) : ) ;m 9 O O_ﬂm-o O Neoo. 20
- . O'C—NH- . O- —NII-C-Z _ o-é..NH.E-z o 0=’C—NH-£:‘Z .o
clr,oO—cuzfu-co- g O-cn-oo— U?H—co— o Q“f,‘:'““ .
o-c—nrr-g-z | °"°"“""u"z o=é-uu43-z - O-CI"-N"-@"Z

e e sapevim = o T e

« AR T




e e

' ARy BT AN ar al Ky the orrrula [err] 15
mis an integer of 0O to 6 and [err] are alike or different and
a,Br, F, ferr], (1 ower) al kyI or (lower)al koxy. Another @
,enbodrnent of the present invention consists of .the conpounds

e fornmula’'| wherein[err] hastheforrrulaOo[err] wherein _

i ovver)al kyg or a group of the formJIB,SZrStseser n mis an integer of 8

0 [err] e A TRE 0 arTrerent and. ea s Bloe 7 Loenrtl
&yl or (I ower)al® 2(? presents {iower mx:sg ‘(; l;in A= 54‘}!
it invention coﬁﬂ% Y r)%l e’d(l:cglmm “1&” 25 o{ tﬁe’ Igzr?)rrru | and
ymet hyl , acet oxynet hyI met hoxymet hyl., acetohyl , phenacy
zyl or [err]trrch oroethyl esters ther eof aher ei n [err] has the
: . : ) CH 25 | l
I \HZ . P (2)'[ err] [ ]@Hfﬂgrr] co™ U
in whi ch X represents oxygen or imno, Y represents oxygen or
Z repregents er)- T C"ﬂ; ) am (I owe
IoaI kyl having 4, 5™8%or 7 c"as’ﬂon at 0#®, "nonoh o(I dwer )0
hl or-omet hyI r| chl oronet hyl, (I ower)al kenyI of 2to 6 car bon
g4 10 : . @ R4 ds

3] 15 10 n i seaki nt eger froks-g—tpo 1 usi ve, antieaeh of
§drogen, nitro, di(t 10 al kyf‘a (1 ower")‘al kan FﬁinO'_
Banoyl oxy, (1 ower) al kyl, "6t 6%ér)al koxy, is -~ .

,4chloro, iodo, brono, fluoro or trrfluoronethyl | Another preferred
nf of the presenmwmmbﬂn@mﬁsm@‘tsyeygdeﬁ of oaﬁguﬁlé n,nxtro,dl(lulzer)-
#rmila | and pi v‘%*’}lgg;“&myﬁ’{gggﬂ gggmgrelggr lgmer)alkoxy,

ed embodi-
15 . ygohen a(ily nts ZH§ ﬂ-kxf -ti:ﬁ A glt‘u 1, 2-4%dryllor -fn'trGJZ f

esters
ving the D confi ghéther ried Grﬁbddfmeh tﬂemsdaemhmomcmtmmtht chipduads
ure 20 NH X  having the Formulp gwhdreif Rt haj the fyrmila ds. . 2520  in which X
oxygen or imno, 'Y epresents oxygen or sul four and Z repr esents
. - : uo,c-iu (chg) c- B : :

4':-0

wherein R is (lower)alky! or an aralkyl group of the formula

: . ' A ' R7 .

wherein m is an integer of 0 to 6 and R and R® are alike or d1fferent and each is

H, Cl, Br, F, NO,, (lcwer)alkyl or (lower)alkoxy.
: Another preferred embodiment of the present invention consxsts of the compounds
having thc formula I wherein R! has the forrnula

= g 0
. . R _ . uoac-m-(cﬂz]:_ C—
20 o NH
. in
whereirx R is (lower) atkyl or a group of the formula
' -~ T g7
_.(cuz)m Rls. -. .

wherein m is an integer of 0 to 6 and RY and R“ are ahke or drﬂerent and each
- is H, Cl, Br, F, NO,, (lower)alkyl or (lower)alkoxy. T
25 - Another prefcrred embodiment of the present invention consists of the compounds
"~ “of the Formula I and pivaloyloxymethyl, acetoxymethyl, methoxymethyl, acetofiyl;
‘phenacyl, p—mtrobenzyl or B,Bﬁ-mchloroeﬂxyl esters thereof wherem R! "has the :
structure . )




»

%525*«526. R ; i S e SORE 1) ,L___,w.-, ..-'.:-_._,-.A"-"'_i""l e 3 16 “‘aﬂ‘l"“l‘rﬂ"““(“l Wﬁywm o

cycl oal kgl ‘havi ng 4 5 6 or 7 carbon atons, m)nohal o(l ower)al kvl ., -

di cht'oronet hyl , tri chi ororrethyl (I ower) al kenyl of -2 to 6 carbon atons,
[err] RL [ierr] [err] nis an integer fromO to 3 i ncl usi ve and each of
[err] 4ds thydrogen, nitro, di(lower)alkylanino, (lower)alkanoylanino,
(1 owner) al kianoyl oxy, (lower)alkyl, (Iower)al koxy, sulfamnyl, chloro, i odo,
brono® fluoro ow trifluoronethyl. Another BSALEE! ed enhodinent _of the

¥ esent invention consists of t‘he Lconmpounds 10  y 4 havi ng the korgula |

aeher ei n [&rr]has the D conf egutdagilon at’ the a cp,heé-mdrbon at onguem-t-ngbz and

has the fagrmula [err] A _ Wherein .@ gent s CHCO=

15 [err] ifn which Z repr nt% (1 ower’) al kyI cycl oal kyl hawhg our, five,
si X_or sévieh carbon atons, nonohal o(l ov\er)al kvl., dt chl oromethyl, S
trichloronethyl, (Iower)al kenwé oﬂf two to six carbon atoms [erry] go

0 - . 11 . CHpNH-C-NH-2 csqm-$2«5 826
11 n'is anj i-nteger from @ §2%8= i ncl usi dengach of[err aylEgen,

,ni tro, i ( ower ) al kyl ani ne, (1 ower)al kan am no (1 ower) kanoyl oxy,
(lower) -al kyl (com prising. straight and branched chain saturated

al i phatic proups having from one to s %ar bon atons inclugiv o
(1 ower)-al koxy, sulfamyl, chlor ﬁ'g‘"" rzom) fI uor o "2'5"‘!‘""3 _ '
trifluorongthyl. . . @cuzcuzco- cuzcu,co- ; -

5 Anather preferred errbodl ment of’ the present |nvent| consists of the =~ .
compounds havi ng. t he FoLnuIa I and pival oyl oxymet hyl, acetoxynethy1 '
net-hoxynethyl , aceto P" S OX] Pt’l“ﬁ%‘e CS@FS } prsu

%ters thej.eof Wher eigf i’y Eﬁ% m :‘g:ﬁ E’f%m;rf:; ool ind 3
dat-uor ophcnyl-acet yl-, . =

10 o-,1m and p- nrtrophmyl acetyl -, m and p- guanl d| ‘no- phenyl acetyl 0-,

WS and p- atet oxyphenyl nd p ypheny etyl, 5
o-," m and|p-met hyl p a%'@t‘y‘l "3{ Fed”, nﬁm m L—ll

15..
. o cu’s
] : 1 “
. N§N,S ’ N‘s’" * E j-
# -. | R
& j - T e ) -
i | H;C-I— Rs HyC
| e AR x “‘o]_l o
15 ' - _ : ST :
' 10 n is an integer from O to 3 inclusive and each of R* and R* is hydrogen, nitro, di(lower)- . 10 .
) ' alkylamino, (lower)alkanoylamino, (lower)alkanoyloxy, (lower)alkyl, (lower)alkoxy,
tis - : sulfamyl, chloro, iodo, bromo, fluoro or mﬂuoromelhyl
' Another preferred embodiment.of the present invention consists of the compounds
eds of the Formula I and pivaloyloxymethyl, acetoxymethyl, methoxymethyl, acetonyl;
: o 15 phenacyl, p-nitro-benzyl or 8,8,8-trichloroethyl esters thereof hawng the D configura- 15
: tion in the 7-side chain wherein R! has the structure -
_ ' u-co- uo cu—co—
20 : O—? uo< >—cn-co- . uo-o—cu - .
- . v= -NH-C-Z v-c-uu-c“. -z X _
N - B y_é-nu-‘,-‘ T v-c-—m.—c-‘ .
v - ) -C0- H-CO0-"
' _ m&}cu-m- . Cuj-o-O H-CO- ' O'?" X O%N“ X
o : _ o i
. - _ Ysg Nu-i-z v c-uu—ﬂ-—z Yt n-g—z Ly ¢ urr-c 2
S R —
| : cu,o-O—m,cu—co; . O—m -, U—cu-co- T U
ds . 25 | 3 R S
9l . Y-c-nu-c—z Y-c—uu- -2 Y-C m_g_z L

he - e A
20 in which X represents oxygen.pr imino, Y rcprcsents oxygcn or sulfur anri Z represents . 20

R S
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o-;, m and‘p hydroxyphenylacetyl -
q2- chloroethyl)an1nophenylproplonyl t hi en- 2-acetyl, _
gcetyl, .- _ - 20 .~ 4-isoxazol yl acetyl, L Cg
- iohexenylacetyl : ' 1, 4- cyclohexadlenylacetyl i ds

Fadetyl, 10 - sydnoneacety : - L
ophenyl ‘et hyI iy soxazol - 4- yI acet y1,52s, 626 o 10
dcetyl, P VA dLUIII a- d(Jd.Hblll r) acer:

81 i di ni umacet y ami ;(1 'a‘z‘tﬂ[’f r?ng? ({We;; nﬂl‘ ﬁﬁbmgm%gimq(bwg@alkﬂ

re@hoxycar bonyl - _
d0-1; 2, 3-tri azol 1 yl acetyl, im dazol (1)- acetyl m and
Bt hyI phenyl acetyl, s am no- 2 -cycl ohepis | enyl yl
Joycar bonyacet yl Stanoyl | % eyl | Iiﬁgioyl pzum—
Jacetyl, 40 R7tri 1 uor onet hyt t hi oacetyl '

- 40 aIIyItbioacet phenox acety& heno 2- phenylacetyl
jproplonyl - -¥—ﬁ rj%- %1F—TD Xy , ¥ .

o 2- phénoxybuty%yl ~0
‘oxycarbonyl, 2-met hyl - phenoxyproplonyl p cresoxyacetyl

Bhi opheno>P<yacet yl, ons |
Bhi oacety \@_lj HeC T gt o
B ophenyl t hi oacet yl , . CHy » Wnyl P’hr oac g_rFC”S : >
i bacetyl, S-benzyl t hi oacet yI 55 - -
gt hy! phenyl thi %aﬁeinyin m 0 to 3 n§l Oand e f. R" and R is hydrogen, nitro,
Byl t'hi oacetyl, &(1%%&35!1&&6 L 106 EI?R 9)@&%&1&&}}’ ogwé)alkyl’
60 am ndfieser)akdxy, mlfamyl chloro, mdo, btomo, ﬁuoro or triffuoromethyl.
Another preferred embodiment.of the present invention consists of the compounds .

10 having the Formula I wherein R1 has the D conﬁguranon at the alpha carbon atom = 10
C and has the formula _ .

: . '. | - cHco-
_O'c"zx':‘“f . cusoO-cueguco— O—QHCO- , Qﬁ:m-! ' .'_s K E
15 wherein A'represen-ts , o | _ ' g - o B

in which Z répresents (Wér)alkyl, cycloa.kyl hawng four, ﬁve,'sxx or seven carbon
atoms, monohalo( lower)alkvl, dichloromethyl, mchloromethVI, (lnwer\ﬂikm 71 of twe
to six carbon atoms, - ) .

Q(cug)ﬂ- R | (Cﬂz).,— | R‘—Q, : ogN-Lo]- on-- ;hu-,& . 20
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4- rsoxazolyl carbonyl cyclopentane carbonyl sydnone-carbonyI;'ﬁéﬁhthoyif'
65 - 21 et hoxynapht hoyl , -
65 (12 =« 1, 525, 626
12 qui-noxafinyl - car bonyl, 3- car boxy 2- qui'noxal i nyl-car-bonyl ,
.2, 6-di met hoxybenzoyl , 2- b| phenyl carbonyl, 5 2- met hyI am nobenzoyl _
5 2 darBoxybenzoyl , 3-phenyl - 5-net hyl i soxaAdRs.a26y| - car bonyl 11
ot OI’_ Ch!. or epheny - o- ”ﬁﬁ's"%‘ib:&%%ﬁ' 0% ¥| m&\ﬁ{quw leacﬂrof R* and R* is hydrogen, nitro, '
3-2", 6%-di ¢hl or ophenyi(feri@iyiytides Qe Rlkarkby Mhimar (sway)hikandfloxy, (lower)-alkyl Agvi-her
preferred &nbodi ment posingt sreighs rzeeérmchpmvlemtsamnted@hﬁhastt grouph hiving f umes 10
havi ng t he|Formul a | rgpxg Rclufuée), (lower)-alkoxy, sulfamyl, chloro, mdo, bromo, (flugro SFCH L 5
wherein Z°ks pri no(| § Vlterrbh QU e Bl ROVl of e codtfouncs
NN-dis( | ower) - al Kyl atavidig(theOPdingla 3 lakd/ pivaldylokiettly) adefoxionedtyl, methoxymethyl, acetonyl,
[err] . phenacyl, p-nitrobenzyl or ,B,ﬂ, -richingethyil restéfs itsreafnvirephRnsgpresents
ani nophenyl (I quar)-- aP Yla“‘IKIa | am nophenyl, 10
N, N-di (l o kyl a :’ Vﬁ? t r)aI kyl am nophenyl (r ovver) al kyl ,
NN-di - (1o r)aI kyl agd, , phenyl am no(Iower)aI kyI
phenyl (1.0 r') al kcyl - oamnw—r(-tmap)mlkcym substituted
phenyl anmi n \(I)\lgar)al R‘yf“‘ﬁa'f“’l _met ’]‘I’g 3 enyl (1 ower) - 15
al kyl ami no( ryal kyP W0k ted phenyl is defl ned; as ‘a group
havi ng the} 20 f.or rrulbasr'bia-(mhrl&& Blichihophér§lpedpiokyd, or di fferent and: are -
sel ect.ed fromthe grﬁuqn?eams‘-; sting of hydrogen, fl uoro chI bro, bromp, - :
r(,Iower)alk ?dowerfhsoxaggﬁ;g ftro amno, tri- 25° quororrethyI and - 59
phenyl: or [err l-cyclohexenyl 1, suoe 25 Jerr]
wherern nits | or- 2 @a-ciichexadiéh a&[yll] wherern z is a radlcal of the formul a
10 . ~ pyridylacetyl,
B0 - °l“°*I°I X | r)aI kyl , (I ovver)al kenyl Or 25
(1 ower) al kynyl R' 3 O*be’\ﬁ meﬂé'ﬁls“ 6"%'151’% Ole”] are.each’ (1 ower)al kyl ,
(I oner) al kynyl , (I om;sy-tﬂizkﬂaydmaar:adéxhﬂmya)@ cl oal kyI and[err] rray aI SO be
hydr ogen; or R i s - m-aminopyridiniumacetyl, .
: : . o=, m~ and p-(2’ -ammoethoxy)phenylacetyl :
~ 30 4,5-dimethoxycarbonyl-1,2,3-triazol-1-ylacetyl, 30
" 4-cyano-1,2,3-triazol-1 ~ylacetyl,
~ imidazol-(1)-acetyl,
m- and p-aminomethylphenylacetyl,
, . w-amino-2,4,6-cycloheptatrienyl-acetyl,
35 lower alkorxycarbonylacetyl 35
hexanoyl, :
. heptanoyl,
Syl 1
- utylthioace:
« - 40 tnﬂuorometltg'ltluoacetyl 40
_ allylthioacetyl, . .
- phenoxyacetyl, .
%—pgenoxy-z-phenylacetyl .
: =pneno: TOP101Y
15 - 45 z-ghenoxxgutglryl ke 45
benzyloxycarbonyl, '
2-mcthyl—2-phen0xypropmnyl
p-mestgx{tzlﬁgty h’ 1,
. . y €noxyac
on 50 s-phenyltmofcetylxy e - 50
¥0 S-chlorophenylthioacetyl,
. S-tluorophenylthioacetyl,
pyridylthioacetyl,
¥ S-benzylthioacetyl, R
R S5 p-aminomethylphenylthioacetyl, 55
, .20 _ cyanomethylthioacetyl,
4-pyridylthioacetyl,
. S-benzylthiopropionyl,
r benzoyl, -
60 aminobenzoyl, 60
4-isoxazolyl-carbonyl,
cyclopentane—carbonyl
sydnone-carbonyl, -
' " naphthioyl, - S
_ 65 Z—ethoxynaphthoyl, 65




ch Xis fluoro or .chloro or [err]is X 0 10

ein X is oxygen or sulfur; B represents d|(|0mer)alkylan1no
#he al kyl 5 group may be alike or different, piperidino,
Beridino, di nethyl pi peridino, 5 pyrrolidino, nethylpyrrolidino,

hytfyrrolidin nor phol i no, nier hyI m)rphqlshngg, - di met hylnor phol i no,
#) al kyl pi p&hai-me—H—-H-em1 Fetkyt—trernytpi per cvamEivn

in which R°® is (lower)alkyl, (lower)alkenyl or (lower)alkynyl or R is

o _
Rs_-_ 3 . ° . -
e :\C‘- S~CHs 8— .

* wherein formula R*, R® and R® are each (lower)alky], (lower)amynyl (1owcr)alkeny1
or (lower)cycloalkyl and R* may also be hydrogen, or R'is

12
vl ) al kyI di net hyIQBIFl hirgb¢achonylt r i et hyl enei mi no,. hexamet hyl enei mi no
I 'gafb@ Z'Q“‘Wz“aﬁ?’é‘éf“@’fl’ the formula 10 . .
g : ~dimethoxybenzoyl,
_ 2queykmbm1 - 10 15 wherein n i's zero, one, tmo_
R is (Ibvver)ezl-:kgﬂhy a&zoyl,s a radical of the formula [err] the 5
. éﬁrboxybenzoyl ' er r agbl koxy. Another preferred
- of the prese __’? '_‘y o’ genpounds “ting
B oo oS A by kG aIP oS 0 oy
de each hy@rogen, Qihomérgprefbr eﬁlmbodﬁrhdﬂt)ﬁf(rhe preseta inverition conistouiehs) ainhqdnsls 1
ower ) al koxy, (Hevngeth} Hotplad whereind {51 ower ) al kyl.ami no,
kanoyl am no, (lower)- 20 al kanoyl or (I owgr)al kyl - sulfonyl
eferred enbodi nent of the present inventiof consists of the
‘having the Fornula | wherein [err]as-CH mula Ar[err] 25
s
op%fqgepggy1§Aeweae’ﬁl-w®°g’§ﬁ%aﬂ<sﬁ’l°a8%@(lm>-
-thoxy or nethy and1 erv é are each hydrogen, brono or :
14 _ @,.525, 626 '
preferrﬁd enbodlnent of the present |nvenE|on consi sts of the 4
havi ng tRe Formula | wherein [err] h[err] are each a
ected from theygralp &Ogsh 0 ffinopheRfIQGRR)-fkyl, N-(lowes)lkylamirophenyl,
yI or R-is NN-dx(lower)—alkylaﬁrzlizxélﬁghen_,'lI N- lower)alkylanunophenyl(lower)-—allwl N,N-di-
y.
ﬁ{f' n X repr esm?ﬁmuwgbm%@m% Bt er ool
i ' 20 . alkylamino(lower)alkyl, wherein substituted phenyl is defined as a group having the 2
formula _ .
.
L
" in which X! arid X? are alike or different and are selected from the group consisting
of hydrogen, fluoro, chloro, bromo, (lower)alkyl, (lower)alkoxy, nitro, ammo, tni- '
25 fluoromethyl and phenyl or R? is y
- o $—Ciis-C- R ¢ §-CHy-C—~
e i o
whereinnis 1 or 2 or R* is
z-s-—cn,-lc‘:-
wherein Z is a radical of the formula
R
K
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(L PV oY o L.LL&.L.&r r1 PRREEIPEY . YT T M B TS ~+emhyér—egeﬂ-er--~-“ ebubiriatisidins
'(I ovver)aL kyl R 31is hydrogen chI oro, brono, iodo. fluoro, 10

trifl uor thyI (lower)al kyl, (lower)al koxy, (I ovver)_al kyl thi o,
.carbexynethoxy,-(lomer)alkylsulfonyl,_phenyl, benzyl, phenoxy, benzyoxy,
and radical s of the fornula -[e’rr] [err] wherein [err] each represent
hydr ogen, ¥l ower)al kyl, phenyl, benzyl, cycloal kyl having fromthree to
sevengcar bon atqgs, inclusive, and. when t akpsesjgpget her with 15 . >N-, 13
~TonsStifutel a het eroCyCITC ITNg Serected ffomtne group consisting of

pyrrolidin pi peridino, norpholino, 1, 259& ré:nydr opyri di no,

no,
N (I ovver)aj kyl pi perazr no and hexanet hyl engj 0%nd nis an i nteger fromO
to 3 i.nclusive; or is or 20 wher®in [err] each.represents a nenber
sehect &d fromt he gr nEOR 3 B 091020, O ; Nydr ogen, nitro,
di (1 ower) a] kyl ani ho, Power?aq% 3SR B () ower) al kanoyl oxy,
(lower)al kyl, (Iower)alkoxy, - ~sul farryl chl@ro, iodp, brono, fluoro and
trifl uor ongt hyI X and X are alike or diflferent ahd each represents
adpdr oghh of [err] is 0. 25 wher ei B e +CHachk— epresent a nenber

sel ected fromthe grGuRremORI} shybiAorOiifurd B RYALRAY AR 1wk isinoLE R, vk QHl and
met hyl . Anpt her5 pr ef egroupdmsybo gkkafed;tdlﬂ :enr:hﬁg@rdﬁrsegﬁ”ygr?rygmﬁ%m@mﬁ@hg g;?»of 5

t he compou nds haV| ng id thalmrrmhhlerr edimet P:émr-]nhdlm Gnorphollah, methylmorpholino, 15
1, 525, 626 N ?ltower OarP 0120, " Nl (lower)alky pxperazril ACH lower)alkyl-methylpiperazino,
‘W”uer ein X |s a dival g Saneal TRy BPEEEY ¢ BiRetE ncﬁ'i”?ﬁil heé‘gﬂ??yéef‘?“ﬁﬁ" oft ¢

and S di R4 each represent a nenber selected fromthe group consisting of

(I awer)al kil ;, &hl oro, brono and the radi cAr—H&H g Nhe formula 5 5 wherein 10

[err] a each represent .a menber sel ected fromthelgroup consisting of

hydroggg, ftuoro, bromo and chloro, and R5 represehts a menber sel ected

f rom and . wherein n is zero, one, twd& QUK & QRWSilkyUndhr MY EQARANE the

’r(vl,ovver)al kyl and the feraglacal having the fornula 10 wher ei n [err] each
present a menber selected frogthe groyp consisting .10 30

‘hydr ogep, fluoro, brono and Al oro an [err] banded tog%sher to form a
benz , 20 r oup™ errp 5 [effr}- wherein R12
and[ er.r] eich represent a nenber sel ecte§ fromt group crrsi sting of '

nitro, (loyer)alkyl, (lower)al koxy, (Iower)allkanoyl-ani no, chloro, brono,

i'0do, f1U0f0,” hydr OXYppeled GGEY b er'escﬁ'hg)dmgexcﬂueraeemro, bS] QREPEM o (fower)-

cycl ohepyl { | oyer alkoxy. 15
Another preferred embodiment of the present invention consists of the compounds

Ting o - having the Formula I wherein R! has the formula

tri- :

2 | - _ I e
B > i ' 'w?u-g_
S o

' wherein R* and R* are each hydrogen, chloro, bromo, fluoro, iedo, nitro (lower)alkyl,
- 20 (lower)alkoxy, (lower)alkylthio, di(lower)alkylamino, (lower)-alkanoylamino, (lower)- 20
alkanoyl or (lower)alkyl-sulfonyl. :
Another preferred embodiment of the present invention consists of the compounds
having the Formula I wherein R! has the formula

9.
3 "\S/C'
30 A
. o o
) NHy .
25 . wherein Ar is . - S 25.
5 - B
’ | \
. Rs){_—'}_ . ¥ Es3 N I:NE E-j- ' ':03 4 m_
B . . 1
oyl b s .7 CHg o

in which R* and R® are each hydrogen, fluoro, chloro, methoxy or methyl and R® and
R* are each hydrogen, bromo or chloro. .
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s t he structuré&

Yo nwn W
AL SR NN

4% ;”L&au:
(1 ower)al kyl sul fonyl, (I ower)al kanomi TR three 20 of
radi cal s haV|ng the formul ae ds 16
where in nis an integer fromzero to three inclusive and [err] a
rifiuoromethyl -~ (lower) akyl, (lower)alkoxy, hydroxy, nitro and
err] sents a nenber selected from the [err] wherein [err] have the
defined glove; [err] represents a nenbesﬁﬁelected'fron1the gr oup 14

ng of . hydrogem an JOME RYT err FESeNnt s a Selrected
le ‘group consi sﬁag,;js’ %@ PR B715° BESHP(eRIER <o &t ¥ thq fpmpounds
cte

ch represent a ne ron1the group con5|st|ng of
al kyl , (Iomer)alkoxy Qloro Brono, iodo, ohexcyl,

e
t-yl and the two radi caf% nﬁfﬁlﬁb The fBRAI ae ]éTW‘ 'S an

ifromzero to three incIu§Pw€ and [err]ave the 15 ™0 meani ng
Jabove; and R reoresents a menber sel ect ed sisting of hgdro en and

defi ned above; ¥ ﬁ%q @?ﬁaPEPFTaﬂH¢é§Eﬁ‘W@%@@§@ﬁ§
gy

and (lo €1 )2

from tRe group ‘con *of (I ower)al kyl, - (I ower)al kyl thi o,

4i o cmybc' | ohsexyel ¢, cycl openit g[, cyclohepty], benzy@ , 20 ‘styrl,

hyl , phenyl propyl, furyl, #¥ti§ , napRthyl andia erder selected -
0. the group consisting ofﬂa adi cal . having the Yertula [err]
[err]each represent a nmenber sel ected: fron1the gkoup conS|st|ng f
ogen ni M o &brggn¥ i oroo- (1 ower)al kyl, (lower)-

resents a member selected from ﬂﬁgrmoq.opfgpngp?felfygqoge@&nd
nt of the pres&nt ?H@entlon conS|sts of the conpounds of the - -
| . and pival oyl oxynet acet oxynefhyl met hoxynetghyl , ronyl,
p~nitrobenzymr=§rw¢ rrf&rlﬁﬁtéfﬁﬁfhyF e§¥§+sﬂﬂh€redw aﬁﬁreﬂn

[err] [err rr] [err] [§¥r]é?

5A is-Hor --OH Another prefemFed enbodi ment of t he present S 2
4n _ consi SBS of &rﬂ?emcﬁg‘rfs%ﬁggen]bg (lower)alkyi)fRII %ygrogen, cLloro, bromo, iodo, ﬂuofo, ' 10

triffuoromethyl, ~ (lower)alkyl, (lower)alkoxy, (lower)alkylthio, carboxymethoxy.
(lower)alkylsulfonyl, phenyl benzyl, phenoxy, i)enzyloxy, and radicals of the formuk;

R‘S
.\ .
N—GCHp—
| R® |
wherein R5 and R® each represent hydrogen, (lowcr)alkyl, phenyl, benzyl, cycloalkyl _
15 . having from three to seven carbon atoms, inclusive, and when taken together with 15
;. >N-—, constitute a heterocyclic ring selected from the group consisting of pyrrolidino, :

piperidino, morpholino, 1,2,5,6-tetrahydropyridino, N-(luwer)alkylpxperazmo and
hexamethylenmmmo and n is an integer from 0 to 3 inclusive; or R’ is

r2 o. - o R,
o _i"'g'- o & cu»E-_ B

N ||(' \l‘lx‘ "ﬁ\mt
Ne==H ' -
20 wherein R’, R? and R’ each represents 2 member selected from the group consisting 20

of hydrogen, nitro, di(lower)alkylamino, (lower)alkanoylamino, (lower)alkanoyloxy, -
(lower)alkyl, (lower)alkoxy, sulfamyl, chloro, iodo, brome, fluoro and mﬂuoromethyl
- Xand X’ are ahke or different and each represents hydrogen or R'is

B

25 wherein R0 and R each represent a mcmber selected rrem the group consisting of
hydrogen, chloro, bromo, iodo and methyl. '

Another preferred embodiment of the present mvennon cons:sts of the compounds
having the Formula I wherein R! is

X}
w

e d
#.S““ y




phenacyl -njtro- benzyl or [err]trrchloroethyl esters thereof havrng the :

D cohi}gqﬁ ion in the 7-side chain wherein [err] has the structure [err] G%

[err]~15 o ' : 15

[err] Anot her preferred_enbodrnent of the present |nvent|on consi sts ‘of the

conmpounds of the Formula | and pi-val oyl oxynet hyl . acetoxynethyl, :
thyl, d8etopyl — phenacyl . p-nj t rohb ﬁZGnr [err] o chl ar oot hyl 15

edters therfeof, and haiciemaX fs A Qividert ddicaldQected fmmt:telgwisednb.amgbm the 7-side

chain wherdin [err] has the structure 20 [err]

HO : [err] [err] [err] /lerr] CH

18 - 1‘“&25 $26 | [err] Another

preferred dnbodi ment vetereinhRe [aﬁcBReBichlrEW@ﬂilaQﬂenib&nﬁle&&ﬁerfx the GrowpOFSRMNE 5

havi ng. thmgor mul a | (dwer)elikyl, dhloros rbmsandhig ridicabhaviag the foffda r], Ar-X-C C-,

fh-C A rein [err]represents a nenber 'sele ted fromthe group _
consi stsng |of hédrogen anmi no, carbobenzoxyami_jo, phenyl, fluoro, chloro,
brono, iodag, roxy, - (| ower) al kanoyl oxy and r)alkoxy; X represents a s
menber seLected from the group consisting & 10 oxygen and sul fur;:
[err]each riepresent. a menber selected fromthe group con- 10 sisting of
hydr ogen, Fhenyl bengilem BIRAGIR R d?éé "mleRblY e SPBE

(1 owner)- -allkyl ; [err]ofembgeﬁemoﬁ»sefbtnogan ¥V§au’f:e;.nge Jda ﬁ{ﬁﬁmﬁﬁ

eqansi sti ng |of (1 ower )the sxbwonsw@hmoﬁdw)lmkdny(lmblkyltredz_l;cl radi¢ab having cheolorld |,

cycl opent ylj, cycloheptyl benzyl ,  phen- ethyl phenylpropyl, furyl,

t hi enyl napht hyl and Ar- R represents a nmenbef sel ected fromthe group

consi sting (1 ower) al kyl amino; di (| ower) al ky, n, cyclo- 15 al kyl am no-
weving frop 3 to 7 carbon atons inclusive, am no, diallylam no,

phenyl - (Icmer)alkylantno nmor phoei no, (Iome al kyl am-no, pyrrolidin,[
(l-ower) al kyl - Ry rol I“ﬁl‘&&g,Rodk{daQM{x)egé traot[]in% . i. i no,
24, per i dono,; (| ovver - ofhydydgp, Fﬂ@cfrb%kdman 'chl aild {;v}uagegﬁz?e foxmr%benz 10
E&Z,S,6-tetrahydropysu@@nd?rht(lomer)alkI pi perazi no, L
*P(Iomer)alkylprperazrno N-phenylprperazrno N-(Iomer)alkyl(lomer)

20 al kyl.pi ger azi no, Gﬁzﬁﬁ )aI#¥3; (I fal kyl pi
furfuryl amjno, tetrahy é’urfu c%rbn ﬁ(—?@v\er? _Itﬁ‘yl-am no,
N-al kyl - N-dni i no and ([mmer) rkoxyamlﬁyu) [err] éach reprbSent a menber

sel ected friomthe group consist--ing of (lower)alkyl, and Ar-;-[err]
represents la menber sel ect ed fromthe group con(?j:

l

Rlz

ino, - : ms A ,o

and _ | _ | L =

. 5 [:I'I _Is'z ({\[«( R o

R R 1, g goj' ._I'Igﬂ-__ 15
o - _ ; ’ I . - _ . pi4 : :

. PO RN R | I

me o200 f "CJ\\_“:IRE’ ﬂﬁ:ﬁiﬁ— | “Qﬁ;gw or R”M T

% R oL L S

wherein R*? and R!? each represent a member selected from the group consisting of
nitro, (lower)alkyl, (lower)alkoxy, (lower)alkanoylamino, chloro, bromo, iodo, fluoro,
hydroxy, (lower)alkylthio, cyclohexyl, cyclopentyl, cycloheptyl, (lower)alkoxycarbonyl,

: -2 | mercapto, (lower)alkylsulfonyi, (lower)alkano 1, (lower)alkanoylo d the t
: of 25 radicals having the formulae vh ) Xy and the hree. 20
ds SEE g0 ey

_ . ) | ' . . -
_ T o and . (Chp) -5~
e A R

R% - R2




St i ng of* (1 ower)al kyl, (I ower ) cyc BRI R Bt B e e R s

- 25 and Ar represent a m)noval ent radr caI havr ng

ornul ae vvherel n [err]e each a nenber selected fromthe group

i 30 - - hydrogen, chloro, brono, iodo, trifluoronethyl, - (

25 : .
phenethyb”
one of the
consrstlng

phenyl,  (|&8er)al kyl and (I ower)al koxy , 30- but only.one R group may .
represent - ‘flenyl . The—a-lﬁr-a.se.nL Lovention al so provi’%%zg he process for the -
prepa_r atiopdof a conpound Q@heiefﬁ%,ﬁ%{;{g

8erfromzerztoth . —_
a member select !IE@ inGusife@hd Re) 2
, or an ester dr‘ﬂtwmmyrt f&ﬁ‘éf; rns af hygdrtem;:ﬁé ‘%ﬁ a’f:;’;f
acterized by r ST' amino; R |
RI. is Hor acyl, *ﬁg:‘l%%rtmm easi | y h %‘gﬁﬂy@°@§’t@w¢0h&ﬂe§d&$
und S of the forrrula N and, when [ERR]Rzors H, treatrng the :
rrpound with an acyl ati-ng agent of the fdrmla 10 - . )

n which X is: haIrde
nal eqU| val ent thereof and [err]ls aéy | gzWhi ch when.the acyl
g ns free-am no s E;oxx sai d groups are bl ocked by con- |
&qrotective groupssbéi‘% é BfitHaye the Feafg &‘a{’; 8 corrpound
, ,3}}

la |, and, .if rdmbbxr E‘F’ﬁ ing nf aycrr@a.u ' 2 member
0.;@ 25 s
above

fi |y hydrd&? yzabI " 48l R each 1§9di) e & - tuh!ﬂ
#ing conpound t &lower) gike ﬁld:lo,ns}om ? e‘F"mo euwns t:cmmtﬁg of (lower)-

$cally accept abI e saft ’fq‘féts ng tigretmaiad eS| S NP Gislopdntyy ciddohepryl
¥alt or easily hydrol yzabl eger of a compound. of the formula |

nd to t he correspondi ng freg.acid of the formul %1 : The present
| SO provides the process f, e pr oduglii on of e, antr—- 20 .
hgents havi ng .t he structur'e R

[err] ‘is acyl ICh corrprrses reacting a’ corrpod"hd of the fornula .

‘[err] o5 a's ip ChMmdegoztedh,ees;ng[l j {f base as -
| dehyde”or sal |seyzl ,‘3“‘1 R™ re g‘f&q &;ma" R bave the
‘those of U.S. 3,28 1 an lﬁs‘i’fﬂ“"fab’lngAB&s 25, ang any 6" R gon-

rs described in U S patent 3; 249, 622, for gse vmth 7-am no-- -

ic acid and usedin Great Britain 1, ¢ and ‘particul arly t he

l_ - net hyl, aceroxyrret hyl , met hoxynet hyl o c’btonyl .phenacyl ,
zyl, [err] -tr ranetmyac ﬂ,_ppm,p | id and 5-i ndanyl esters) .
th an organic }a&yﬁ}ﬁo be,,zylg,, ﬁ ‘Pff‘%rft%ethogroﬁp consisting of
“equi val ent -t hgg n @% byl ryd Gkl phthcyf opentyl, cycloigp@l bénzyl, -
net _equi val ents inclu gc° dicad bavéng thy ferm uld anhy df  fsmbersclecred dtomg
m.xed afi@dri des and particul arI y the mxed anhydrjdes prepared from- -

ci ds.such as- the | ower aliphatic nmonoesfjers of carbonrc acrd
sul foni ¢ acids and of nore hi nderC| ds such as .-
' particularly useful .~ #

wherein R?¢, R2" gpgq R?8 each re

of hydrogen, fluoro, chlor B fody, 2 fmem
nitr. > s ©, bromo, jodo, trif
- Ttro, methylsulfonyl, cyano, l(lomr)a&yh;;‘gmaﬁyizégmgﬁg:o aong) alkoxy,
. or is . .
.- » | 25
¢ .
»/@ T
f
Ly PR S
wherein R, R gpg pa o '
* fluoro, meth r'~?Ii’1’€-'1¢311t hydrogen, chl,
alky! - R ; Ylsulfony nitro, (lower)alky] or (mwer)zﬁéx;rfn"é”n'°ﬁ;,§s§;’;'€{“°th )1
. : lower )-
. o _ :
. . : o]
: - il S.o-rt’*"_ or 30

wherem R® and R" are

eachhdro . R S
B e s (e
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35 ,-gi anhydride is an N-carboxy- anhydr| de (a1 S0 called a Leuch" S _ :
anhydrl e, see U.S. 35 20 . ‘
1, 525,.62%6° 20 3 080 356 and 3, 206, 455) S
i ncl udi but not linmted to D mandelic acid car boxy -anhydri de (U.S.
3,167, 549) or thi”correspondl ng substl tuted pszr}%gglel ic acid carboxy-
“anhydride. In add L|U||, o acTtari-te—er—an—aet e —est-ef—af—i-hi-0est-or—to—g- 17
with p-rjitro- phenyl, ‘lﬁa_ﬂ,hhf Pd‘”f'ﬁr”bg ersshe 'ntemooaueism;)f acpmk)powrﬂy
be used for"the.free ac IQ,, R % Eﬁqu?f‘ quqﬂ
after *fifrst reacting Sgiudu rgemraog% ] rr)ggn il 3?@%
chloridg [cf: Geat Britain 1,008, 170 and Novak and Vi chet Experi ent| a
XXl, 6, {360- (1965)] or' by the u of enzymes or oft NN - o .
car\benyl di i m dazdl e or an- NREA-@ nyl di.t ri azota=f Sout h_AfHN=0x atent - s
speci fi da- tiion 63/2684] a,&ar bodi i m deg @ JEJos- [ especi CH, CO— ’
N, N di- cyicl ohexyl car bodi i *10 NN- di i'sopr opyl car bodi i de or :
N-cycl oHexyl - N -{( 2- m)rph-ol i noet hyl ) carbodiimde; 10 cf. Sheehan and Hess,
J. Amer.} Chem Soc., 77, 1967 ( 55)] or of al Bylyl anine reagent Ncf. R
Buijle gnd H. G Viehe, Ang I nt er NAaLA=o Edi tion 3, cin&d 964) ]
or of ai} i soxazolium saI rd, R g,fog and H.
Mayer,” 3. Aner. Chem Soct 8, 1010 (19 or of -a ketenl ne reagent
[cf. 155 - C L. st evens and M E. nk, 'J. Anmer. Chem, Soc: 80, 4065
(1958) dr of hexa- 15 chl orocyelotri phosphat ri azi ne or- - .
hexabrorncycl.otri phosphat ri azi ne HEB=CR ﬁ 1, 050) oL /5@ nyl phosphor-y-l
azide [QPPA; -J. Amer. Chem Soc. AptgP03- 6205 (1 tu,cqyr0-Of '
di et hyl ghosphoryl cyani de [ DEPC, Tetrahedron LetterS No. 18, pp. 1595-1598.
(1973)] for of  di phénylgrRaaphit t;gi L I8k ahedron Letters No. 49, pp. 5047- 5050
20.— 1 (1972)]. Anot herAnefiesipr rﬂﬂrem&fdm;ehﬁofq l;
correspgndi ng a8l i de, °ftheé°rmulan 20 ami de of Héh%%ﬁﬁ%@ﬁ%ﬁ%’?ﬁgdaﬂéﬁ %?mﬁﬂ‘““s 10
ami de nijtrogen i s a nenber of a- quaﬁl I‘Oﬂ'&tIC five menbered ring containing
at l'easti two nitrogen atons, i.e., yrazole, the triazol es,
benzi m dazol e, "benzotri azol e and the| r‘célm_é? I iﬁpt'é'd del"rv&tl ves. As an
exanpl e jof the general method for thé'scpt%pag a'hcﬂ‘h-cbfs‘ Azolide,
NN _-Ca.rl:onyl 25 dii m dazole is reacted ?-m'n a caeﬁbaag,yl ic acid in’
e-CIIrJi mol- ar prgportl ons at roomtem 25 peratur® in tetrahydr of ur an, :
stil.orof grm di met hyl f @i Bivhi\Gozthetd1,S n n ofo mthe
car boxyljic acid im dabﬁ({zyrgidfﬂ,ﬂ;;e-ﬁfcﬂﬁzbi:gﬁ%y Eth}] g{féh @91 ':t§ 5“4,3’
ti-on of jcarbon di oxi dehaigwhergind’ hasites sohcnireri dazol e. D| car boxyT |c aC| s yi e
di m daz¢l i de. The by:pr oduct, i m dazol eq precipi yates and may be sep,g,r at ed
and thelirm dazok4 de 39_ ted,, th| S | k=not esseamki al .
met hods | f or. carryi ng these act o 36 ducd® hal o§ .and B
t he net iods used to i oI ate the cephal osporl n so produced are wel | known
in the art Mention wa a .n,\
acid wi £h conpound Ila’c-r&ﬁd n th cgf)e of ch pro sesq\_nge th suse
of an egter, e.g. 35 oghhe {[{}2, L e f that free acid w th enzynes
provi defl by vari ous n\,pmgop e ST R pi z,};%iﬁ%ﬁ tig j RS sl?ffh'r'compounds
Takahas| 1| et al ., J. Pplowaicyl, Sli&fﬁbenﬁo@r,e T %g‘?
Nara et . J. 2000t bﬁm#t@sm(tbiakm)ch@ﬂ(ilﬁjemmm &&:971) an 20
3,682;7?7 For the coupling of the organic carboxylic acid, _|ncIud|ng but
not limted to a 40 st i tutuﬁﬁ}lcuunsubstlt fed D rrandel ific acid °
(with of Without a proté&ctiing group ' ph-co- cu-co-,
: : CHg-CH Cg- g _
i cu,-%u
m@ o O «w@»g«o- Op=
cuscn _
3
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“the - ydroxyl) as descrl bed above W|th corrpound II) or a salt or - @

preferably an easily hydrolyzed ester of Sohiff base, as w th benzal dehyde
thereof) i's also conveni- ent and efficient to utilize as the coupling
agen\t“’iphosphonl trilic chloride triner (J. Og. Chem, 33(7), 2979-81, 1968)
or N-dt hoxy-1, 2-di hydroquinolin (BEDQ as 45 descrl bed in J. Arer. Chem

Soc., £90, 8231824 and 1652- 1653 (1968) an¥523,686 45 Patent 3,455, 929.18
The rdacti on is pre ably carrie ut at 30- nzene, ethaggl,_or
t et rakfydr of uran usi éﬁdtrf‘”‘ eq it c"'tﬁ'h’&‘ht' l@ t.hmeenrr@aaepts .
fol l oded by conventiq Q isolation a_ renova conventu onal ,?g,ds of
any bI ock- ing groups present 50 : An g’ﬂ iti on8rocess of the-

presedt inventi-on conplises tthe prepdaratl on of the 50 conpounds of the
present invention by & hgicgﬁ{faﬁw. e °fte'12 *%Fd@t‘%@?%ﬁs’%pf‘h?c"am‘lﬂds
7-acyljam nocephal osporanic acrd, (pr =\par%dh SBbstituti ng. .
7-am nocephal osporani c acid f-or the 3-thiolated-7-am nocephal osporani c )
aci ds gyi.n'the acyl ation procedur s descrii Bed her8|n and el mhere reported)
with & thiol. having the for§ Nébcs" - .
55 [erir] - “and t hen rempving th prot ectl"ng group |f any | resent, as on an
a- hydrjoxy .or. a-amino or the like or on the carboxyl. grodpZor both. The

di spl gcement of sutéh a 3-acetoxy group with such a thiol may be

acco-rrpl ished in solution as i water or agueous chtone at’ % t enperature of

| edst room‘>terrperature a@_dr_ef er th| n rangg. .. 21 . 5
1 5251626 o ﬁ%out 50[err] to 100[err]
[

C. inthe presence of a mld basc such s sodi carbonate, e.g..
pref erfably near neutrality such as at about [e r] 6. An excess' of - the th| ol
i-s prdferably enpl oyed. The reac f oproduc ifst i sol ated py daref ul

2
d

aci di fii cati.on of the reaction mj foIIo G-y &t ract ‘(ﬂ'rcwtha'_
wat&r=-{i mm sci'bl e organi ¢ sol vent. prOV| de & - .some specific exanples
for - purposes of illustration but not of limtation, substituted 5 or
unsubsiti t ut ed D- nmarserkia Rt dapreseap haﬂeotbpoclatedcfromohwouprcmspingpanﬁebghyamh@

procedures descri béﬁbggg%gﬁﬁ% 'Fnyh =fthea>rb ‘El“bk ) (@mmm@am::); |
34-411(1974) y@nd t §y s %iegfﬂggoﬁ. 10
pr epariation of nanylsmighehydogagﬂeain g kley1 R fesveskrits Aisery. | bed

in the patent and stﬂwleﬂt adiRe edChte@rezmwragmbex cctedrfroht grau consisting Gl g@ar)- :

26Q- 2 43C.- . - Ikyl, (lowcr)alkylthxo, benzylthxo, cyclohexyl, cyclopentyl, cycloheptyl, benzyl, phen—

107 V\hen t he @ggani ge,fcgﬁ ﬁfgé ‘%‘F ,‘}%‘Lﬁ'g cgﬁ :rpg

anino ‘hydroxyl ialkyluhin@hdviB FO@ 3 th AlArbont S irchakiv ytt h

anm no or hydr oxy gr(buﬁr)alkyhemocamgphdmo, tﬂwec)elkglknu fama y
subj ect the resul tll’fl‘njﬂ" 1 Fg ! &Hi“ IN’N @‘%muh m‘!‘i‘? P‘W ﬂ‘?“f?@ group,
that i, Subpgctingthsnd ex ’u wored enyi;fp:m o EEC Scti 09.0
of .thel protecting g!ﬂ@lp@erazmo, N-(lower)alkyl- dl-(lower alkylpiperazino, fu rt&ra‘ﬂ

bact eri al agents

particularly includ rmmm,nl\t-ﬂeves)@ eN-ofrfu i reHelkyl-N-mmmt |ao:n (lh.eer)antl -
ﬂgmr)g eeﬂapmwﬁ dectodifro tEpt QoRsfit- |
procesis by the use %ai{ e(lgvpeg h’ﬁﬁfﬁ%’ﬁ%ﬁﬂ'ﬂ%@ QE ld BrPAEir .
av -

acid chl orides or other eqU| val ent's
acyl atje 6-am no-penicillanic acid as-

preV|o en used to

Ar
and Ar represent a monovalent radical having one of the formulae

Y
R'SQ

wherein R'?, R and R'* are each a member selected from the group consisting of :
30 hydrogen, chloro, bromo, iodo, trifluoromethyl, phenyl, (lower)alkyl and (lower)alkoxy, 30-
S but only one R group may represent phenyl. : :

' The present invention also provides the process for the preparation of a compound

of the formuia .




20 -, .described..for exanple U.S. . .patents.2,941,995;. .2 951 839 . ..
2,985, 648; 2,996,501; 20 3,007,920, 3,025,290 3,028,379; 3,035,047;
3, 0‘4(\)y0_ 3 3,041,332; 3,041, 333; 3,043,83 1; 3,053,831, 3,071, 575;
3,071, 516; 3,079, 305; 3,079, 306; 3,080, 356; 3,082,204; 3,093,547;

3,093, 633; 3,116,285; 3,117,119; 3,118,877; 3,120,512; 3,120,513; -
3,130, 5%4; 3,127,394; 3,140, 282; 3,040,032; 3,142,673; 3,147,247; 25
3,174, 964; ,9863; 3,198, 804; 3,202, 653; 3?2 6’2 654; 3, 202, 655; -
3,210, 337; > - m— . 3 . o o

Speci fi gatj ons 874,414; 874,416; 876,518; 88§, 662; 877,120; 877, 323;
877,531 878, 233; 880, 042; 880, 400: *E¥$3TE: Yes, 11@73 888, 552; . 889, 066;
889, 0691 889, 070; . 889, 168; 889, 231; 8920 LB ST 891, 27’9; 891, 586; .
-89NF7T7) 891, 938; 893,518; 894, 247; 89 {457§4B94,46 #, 308, 072; 30 SRR
899, 1993 900, 666; 902, 703; - 903, 785; 904, 5768 905, 778; 906, 383; 908,.787; _

914, 4193 30, 916, 097; , e ' 488 918 169 920 6;, 920, 177;
920, 300§ 921: 513 92%%&%?9 ?ﬁg’?%,%%“ré’%iﬁ%ﬁ““gﬂ? acspebleat gt
938, 321 939,708; 940, 488; . 943, 608; 944,417, in nunerous Bel gian Patents, -
e.g. 59§, 222; 595,171; 597,857, 602, 494; 6033, 793; 609, 039; 616, 419; _
617,187 and in South African Patent Appt¥ta=T 3%, ﬁcu tions, e.g. 60/2882;
60/ 30574 60/ 3748; 61/ 1649; R61/2751; 62/ 547 624 '%;’ 35 63/1612 and
63/ 2423} The term " (lower)al kyl" as used her,ei.‘f‘P"rreans bot h strai ght and

br anchei chai n &l i phahiwtichRd s o 2@ orlasli sr2hsh Wlmﬁémggﬁ“gtgatcg&oﬁqbon 5 |
> - putyl

O\.: Mg

19

atons sdch as net hyl ,ofghetfgrmulapr opyl , i sopropyl,” butyl, isobutyl o
anyl , -héxyl , 2-ethyl hexyl.,, heptyl, decyl, 4Q—~\ etc. Simlarly, where the
term"(§ower)" is used as part. of the desd'ng:;inon of “anot her. 40 group, :
e.g. -"(fover)al koxy", ‘it refers to the al kyl gpreson of such group which s
t herefoje as described above in connection with "(lower)alkyl . The present’
i-nventi gn thus al so prbwhadt isHereping de ssulfimy comhporndwiekin Gtylding Sbntbh@e
anti_ba_cjer«i al Q@entsf‘?‘i‘a\”i‘ng the structure [f}{‘r] 45 -

45 COON _ . COON wherein-[err]is acyY—which conprises reacting.a 10
conpound having the fikhidh X {sehalide dr& fuhcridR€ eQhivated:Crhdrdof lasd RE Yl acdl] hedg -
cephal oipori n C it seltle) aoyj glhuragamimdwnch:;ﬁmvérﬁﬁ@di%htﬁ, éifl groups z)aéﬂlikfgﬁj%ﬁ

50 2§ _ . \l;mm:lnlaall-protgcgivﬁe‘ groups and subsequently 1_}:}15;@5 ’tégizggéd a compound of the .

22 . NN CH2 CPON | n el aSHs %‘kﬁﬁ‘%mﬁdﬁ Sﬂgfiﬁ acid, sity wéwlyaableno
Qreup im.the 7-Si de eHeidd nbi-toki phiria@Burddlly & E qi’?ﬁ&éﬁ"@pﬁﬁf}%ﬁsﬁéﬁ Y%;ig -

co:_‘npOuh* cont ai ni ng &na essltihes saitt agteasily (hfdrelpzabie eimfi dffardghpaniid Bpmsrf&hlmaarsa;gt.hen
c

react that product wiPPERIEC HISGarEspRondinadiee acidiefithe fgmula . - t o produce fi nal :
product $ of thgotypebi&ehgéiggggfg:ﬁmmﬁ&?%é"HéF?‘ﬁﬁstf?’o‘_H%PGf‘f'“a@W e aaths 5.0

under viiii, xvii and xviii as appropriate.

- % s
n'-uu—r's—?n’ ™

wherein R! is acyl which comprises reacting a compound of the formula

H '5\.

1 '
Y g e gy
. S : oé,t:-N\c,‘,c:-cuz-s-c\ A I !
_ - l .
COOH CH, . COOH

'R )

~ orasalt or easily hydrolyzed ester or Schiff base as with benzaldehyde or salicylaldehyde

25 - thereof (lncludm_g, but not limited to, those of U.S. 3,284,451 and U.K. 1,229,453 25
and any of the silyl esters described in U.S.. patent 3,249,622 for use with 7-amino-
penicillanic acid and used in Great Britain 1,073,530 and particularly the pivaloyloxy-
methyl, aceroxymethyl, methoxymethyl, acetonyl, phenacyl, p-nitrobenzyl, B.B,B-tri-

chloroethyl, 3-phthalidyl and 5-indanyl esters) thereof with an organic monocarboxylic :

30 acid chloride or a functional equivalent thereof as an acylating agent.. ' 30
: . Such functional equivalents include the corresponding acid anhydrides, including
mixed anhydrides and particularly the mixed anhydrides prepared from stronger acids
such as the lower aliphatic monoesters of carbonic acid, or alkyl and. aryl sulfonic

: -+ acids and of more hindered acids such as diphenylacetic acid. A particularly useful :

35 . anhydride is ‘an N-carboxy-anhydride (also called a Leuch’s anhydride; see U.S. . 35




The present.inventi.on-also.-provi des the:proeess f-or--t-he—productiomof=—ti-: &

novel. and val uabl e i nternedi ate having the structure [err]. GN C ol '
Ul _ _ havi ng. t he -G . err :
COCH . CH2 COON 10 - - which conprises renmoving the 7-side chain
from-4i r éagent. having the structure. - 10 [ ERR] COON C COON

w;argiy-__ncghe a;:_y’l gro_yg [ERR] is one of those defined above in xiv, xv and

XVi converting said reagent, . preferably,i L1y ' ' N

i mi no-thl orideas with D(‘F’, ) nng t hence ?’&%@?JLEF E?hi?r m,mt .?v.; an 20

met hanbl ) and. t hences,080,35¢1end1ag06456) Trluding but ptolitmite thyD-mpeiely geid gar i

wat er)} Details for amhpiridogdSch16@H4% Wefgmofegggssu i@tef"z o 9%4 garE% \glrt h

and tabont, for oxarfs dgi 1;2@3%%2@:2, S5 S8 et e I e

present inventison al hof HaP¥e epled fh RinMe@QST] fafir firh eaping dald freosidokidt N&¥'novel S .

anqrya uabl e i nt er medimahgichsoformdmitig dhipride|[cf. GB@N Brituin l;g@yf(mpel:néd%vak and

characterized by theWsighesdixperie @%‘Kﬁﬁ@f(l%f)] or by [the yse of enzymés or of an TLN'- '
A . - carhonyldiimidazole or_an i~ itriazoje [cf. Sout ic tent specifica-

|22 \(/\Iﬁl) h:';]rﬁa}tlsng ?05|m67.? B npg_cgﬁb ) %@@ﬁ?ﬁzsgw“ iéd arbo}c’i;iin_ide. COOH :

1 fo catbidiietidel BE N-OyclEhdxpIaN” Z{nERFR}:hmhthﬁ)carbodnmxde; 10

o

E'_;

‘wherei h [ERR] are eaehStdelonend HebsyJ. drera@hear Sodcyl7, §963UER3siom@f alkylyjarpine
il o s B B e e R o
- ' ; (4 € T . N\, D, . LA S0, .
aa-dihal o [ERR al kagdilr Kt AR 8 bt o Voot AL ANT S
: 15 ° C. L. Stevens and M. E. Munk, J. Amer. G} 55‘0323‘0, 4065 {1958)] or of hexa- - 15

l23 [ER2 * chlorocyclotriphosphatriazine or hexab@mikyclotriphosphptEipeige Si\3i68 103
and [ERR] are each H, of ¢fdiphen lg]x Horyl 3zide ADPPA; m%gmn.sh&ppf |620[3I';r Egz??l
al koxyphenyl, or na yfiethy 0 ide {DEPC: etters No 18, pp. 1598 :
Mth PO v P ' of? i %l: p trafitbiron Aliter ls9," pp. (Sofmesosal Kyl
with PEl, to agford zﬁom&&&& athd i Ellvide Ghed copledpordingazelidgy isajaml . 20
.M No-.¢ hloride with m@idéahmt por@spdnding acid whose amide nitrogen is a memt®gr QA éﬁzi ng
the requl ting im no- érehmembiersd tring copsaining-et 'q\ggdtimg%gmp:{lég 1@% §ﬁi 802; 1g
al so priovi-des the pr §eeciiazofes, bepgimid igzo it “subStituted | derivatiycs. L
inte'f\ﬁfd' te hayi b eplgo 6(& eﬂlegrafp &ﬂ man Ne\iG!azeHAel NAVdAbinR-

‘erngdi at € gyl ng (it O B S Ry Lo e O R @ier prepamibisng Toom tem- - . 25
7- ami ndcephal 0SPor anipgra@f! if tédahydirohidin, cidsrofems idimetiyljetmerhide otja similax(nert solvent

ide i icall ﬁgmft@?ar 'f with libera-
¢ acids yic!

ester dr Schiff basetd fven el cagioryiic acid d amlpﬁf:in % g ke i
10 -N in whic i jon of ¢ ioxide 1 i oxyli imidazolide.
15N i i on 15 Seq A S BUE pT SeL drieni,
1 30 isolated, but. thi§ is not essential. The methods for carrying out these reactions to 30
produce a cephalosporin and the methods used to isolate the cephalosporin so produced -
" are well known in the art. SR o :
' Mention was made above of the use of enzymes to couple the free acid with
AT _ ' - compound II. Included in the scope of such processes are the use of an ester, e.8.
35 .  the methyl ester, of that free acid with enzymes provided by various microorganisms, - .35
e.g. those described by T. Takahashi et al., J. Amer. Chem. Soc., 94(11), 4035—4037
. (1972) and by T. Nara et al, J. Antibiotics (Japan) 24(5), 321—325 (1971) and
in U.S. 3,682,777. ' ' ' :
* For the coupling of the organic carboxylic acid, including but not limited to a
40 substituted or unsubstituted D-mandelic acid (with or without a protecting group on 40
the a-hydroxyl), as described above with compound II) or a salt or preferably an -
easily hydrolyzed ester of Schiff base, as with benzaldehyde, thereof) it is also conveni-
] ent and efficient to utilize as the coupling agent phosphonitrilic chloride: trimer (J. i
B} Org. Chem., 33(7), 2979—81, 1968) or N-ethoxy-1,2-dihydroquinoline (EEDQ) as -
- 45 described in J. Amer. Chem. Soc., 90, 823--824 and 1652—1653 (1968) and ‘U.S. 45
Patent 3,455,929. The reaction is preferably carried out at 30-—35° C. in benzene, C
cthanol or tetrahydrofuran using about equimolar quantities of all three reagents
. followed by conventional isolation and removal by conventional methods of any block-
ing groups present. . _ o L _
50 ~ " An additional process of the present invention comprises the preparation of the 50 .
compounds of the present invention by the displacement of the 3-acetoxy group of a
7-acylaminocephalosporanic acid (prepared by substituting 7-aminocephalosporanic acid
for the 3-thiolated-7-aminocephalosporanic acids in the acylation procedures described
herein and elsewhere reported) with a thiol having the formula. o :

TR bl

5. . R ns-L_?,'& . o | 55
s : A ' ORcook SR

and then removing the protecting group if any is present, as on an a-hydroxy or a-amino
~_or the like or on the carboxyl group.or both. ‘The displacement of such a 3-acetoxy .
group with such a thiol may be accomplished in solution as in water or aqueous acetone
_ at a temperature of at least room temperature and. preferably within the range of

ATy D
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Such salts |nclude the nontoxrc carboxylrc acrd salts thereof i ncl udi ng
nontoxijc metallic salts such as sodium potassium - cal cium and al uni num ;
t hé—dndoni um salt 15 and substituted ammoniumsalts, e.g. salts of @
~such-ndnt oxi ¢ ani nes as trial kylam nes 15 including triethylan ne,
pr ocai ée,' di benzyl am ne, N-benzyl - bet a- phenet hyl ani ne, 1- ephenami ne,
NN- di b?nzyl et hybgnedi am ne, dehydroabr et yl Bfdspd6 NN - b| s- dehydr o-
|

abi et yl§et hyl enédi am o (] r /1 DI 1 .dl N N %
and of Her, ami nes whi S oh h’);& uig}w é in %c}pl?espf of a nfciﬁf ﬁn\éﬁ gsgr}xuxxlbfirgﬁgé {'
"and t hg nont oxi c aci, dmﬂ@yed rehdnem pfodict s aédeai c(refuBac;d:ﬁcbmmaﬂntneraa of S)

i ncl udidng 't he nj ner almﬂawrF dollaviedi by exrraciop wvith ap@atestmmiscible pigenicsolensc Wb MQV%
ani ¢ °

hydr ob joni.de, dr oi & sile l%:g‘l%eé gt mo%g%mc alpbs ar %‘r@ aredﬁg%’tmgg

dition salts mf;é%ld(’ and the
~ succi ngt'e, benzoate, réfafxicesa:ﬁzed thExHiﬁHAﬁﬁrﬁcd e,aiheprepﬁiﬂﬁﬁ oflingny @lee OF dand

He. -Also_j ncl uderbalpsporeifid srids riy dewtriborhinathe Pitm %m@ﬁrdsemmsseﬁg an UeS t her

d4; Class

d' ates éggr;rré\isgrgaI | (c:ar OX! %uaiefg‘ociest ms a fun onan L he a:g;s am oyp s
d" by SubSt b1 Yedsyt irghie P¥deddt) 9@ roxy group,

473), " t-but oxyeass bmybut tﬁﬁE phgnuzachm(amd mdb)e.z the tesultmg compound to

-dphenyl s if_e ny kchemficElRRinoval ofi thé proregig feooup.crhirtbie riytjccting- by eesgltingeqompoppd - 2

. f ctip 15

L-carbg- et ho ‘*:?“‘;‘:?“a:‘efﬁﬁr{t“ﬁ,%?,sd%ﬁ,‘; Lt B cledab ) 4 §iknd Bhauch =
{9 groups are. men e b oV QscrHo adjlett by the

(especifal I'y formail dehgedau&ﬁd,fameto@aﬂem arboxyhc adigsd @) theliv Saezho&addesf@rother

ex arrpl in U S, pat equivgleds whigh dos mm!m%’ ﬁ ug@lto am!httt pr@mino-per@@ilanic acid as

: &91 le §, %, SS 2,
27355, 475 and | R o Bl i e i

3,082,204 1 63,098,64 SA7eT 5 093, 6es,t enss,m‘s thamquhajmsmr i 70,6f2:t he -
nvent 5§n ar éﬂ?‘hﬁﬁprh’épé ﬁg %ﬂ Wﬁ%t B FZ 673 3,147,247 25
1 atent

cet o 5f Gﬂ 5; 3,210,337;

14; 874.4
__dr ates in theshm @r’ss@z\ ﬁhj wﬁ@ pi7e as%ﬁ"‘ d(o@’essﬁéﬁgjoxyl
group ;;35 and the fi 884,110 saesz;rzm &3(38 69t &89&17&5889}36&338652310&9@033 891,174;

cheor i on enashive S st anial S bR L it
“absor ptli on and ive ’r g h ’t§ a g Zé’r .3a| .
agent ijn bl ood and trssﬁm 5924/ 3l 91115 é2544, ;938&2;@‘5 908 ,iss -
7- am ngcephal osporan|943,®8; d44ame, eamhnaé&is Bergraerme&d, seagem m,n’nndsw,sme :
\Je)’(cell nt procedure i5%2s4t9ﬁaa§036/? 9 §16ehi®; 617,384 anbin Sﬂn@ Afric
" cephal dthin is3¥ster %‘\sﬁqapfrz gtqo 5%. 6943748 LGAF% POt by ¢ éf’r \9%/43 oro
‘or” brofp compound (e. weDaRfT deuse&héraﬁeeaemnem@alam%éaydm
et her, jpi val oyl oxyrrehlfp}rhucclkyutbcarld:e E Bhadsg franl ofdtoOkn Blich \atony3i sudhl 4 tnfekhyl,
“acet oxyjnet hyl chl ori erés), ,ESHHPPY!, wylk 1’3"1’9 Fh@n‘tmﬂ:é}e’wﬁ ‘gbﬂ’d@ hhw%s‘ccyl

rerioved enzymaf{ cal | }  (low ")” is a ”e‘?g?% ';g%‘:%

U S. patent 3,575,97 ﬁ:& Ee‘l “ W VN Eu;tgtt ) 773
. (1971) .{ I n anot her goodThepresnt mhaudnrmﬁsthgol ;&md&erﬁ&qiracessffoﬂthargﬁoﬂﬁruon of the
cephal gspor ani ¢ aci darjtibacgegiplegents haifingaba fryctyie t h t he active hal ogen corrpound

as in United Ki ngdom 1,229, 453. - 24

1,525,626 ' ~ 24 These esters of '
7-am n cephal ogporanic acid are ther:'-nue emﬁd\% th y-hel nucl cophile HSRZ in
t he sane panner as is illustrated herery-fnqr,é?cr@-mmapephal osporani ¢ acid-
itself.{ The*3-thiol ated ester of 7-am ﬁocep | ospor gl CeoqaCi d .i's then

coupled with the organic carboxykic acid,: e.g. D(-)- - phenyl gl yci ne, as
before.{ Before or af twhéreihn®Bded S of any bl ocki ng group, e.g. on an
ani no ar hydroxy grorﬂb@m%ﬁ@ndempudhtmtbﬂr@nh

U _v s\
o | YT R
. | O’C-N\ SC—CHySCCHy
. . "

o wherein R! is acyl (mcludmg cephalosporin C xtself) with a compound having the - R
50 formula | 50

10
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of th%_,ce'phal osporin so obtained is, if not used per se, converted fo its ‘
free dcid, including its zwitterion (and, if desired, any salt) ,by renovall%
of t‘hq’ esterifying group, as by aqueous or enzymatic hydrolysis (as with
human jor ani mal serum) or acidic or alkaline hydrolysis or by treatnent

with éodl um #2hi ophenoxi de as taught in Ws3,6250 ~ 3,284,451 and, in ihe.

“penicifl I'i n s€rT€s, Dby bﬁ'é"e"h?in et al., J. g. cnem Z9(7), 10 AUUE:'ZUUS :
(1964)5 I n anot her alternative syst hesi s, "Frql‘ 3-thiol ated : -
7-am- r!ocephal osporanic aci.d i s prepared as gescri-bed herei n and then

acyl atjed at the 7-amino group and finally e¢jemified, as by reaction of the
approgri ate al cohol with the acid chloride prepared, for 15 ' exanpl e, -,
by redction of the fjmathe cophiiltespapsundsihiving tahsubstiyted Cllirar grél@ iarthddy-sidd her -

15\~ essg‘ﬂ" ﬁgrsl % %éﬁtﬁh’ﬁ esprepefeffirgt 4hq compgyn é@@%&;&? ng@gfgw?abl e
i nt er gedi at echavi n , oces .
whi ch .corrprl sses fomzrvgf,kﬂ,@ NETH @%&20 vee‘rl]t ‘5% ﬁm”ﬁ gg eg %

derivgtive of a thiol T presye ifwentivo[aiso provides the process for the production of the novel

20 NNjl and react i f§ valasbip iptermpsdliase baving dhgtstrcturani t h car bon di oxide to forma:
produdt which is then hydrol yzed to-gl ve, the compound of the fornula [ERR]

[ ERR] 125 In the treat meniy f-crﬁa‘tcizerl al—iynfections in man, the
“conpoygnds of this invention 25 are;dhrycstugs-&q arenterally or oral | y in

unt of from ‘about 5 to 200 nf. /kg‘i/day anyl preferably about 5 to 20
‘kd./day in divided dosage, e.g. thre®*to fou?"! tP¥es a day. They. are

adm ni stered in dosage units containing, for exanple, 125, 250 or 500 ng. . .
of actji ve i ndr edi ekl mhﬂ%mmg@eﬂwybﬁh}kﬁmagwammemcmmarr| ers 3010

or exdgi pients. The dosage units are in,the form of I|qU| d preparatl ons such

as soljutions 30 or. suspensions. ﬁ"[!_l_\@'sm]ERl L% e :
| - Car Hoxymet hyl - 5- mercaptotetrazole ‘l'_c s Lo .
[[ERR] i35 a) Recrystallization Qf’c 'I 5-|necr§ﬁapt ot et razol e. .

35 Prdcedure: 1. ©One hundred and ten gramﬁmf 1- me ner capt ot etrazole -
is slyrried in 350 ni of b0|I|ng chloroform A near solution is obtained.
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: N-isoborny lox:, carbony! or a group of the formulae
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- he preferred esters of the cephalosporins of the present invention are the pwaloyl—
oxymethyl, acetoxymethyl, methoxymethyl, acetoryl and phenacyl esters. All are useful
35 intermediates in the production of the cephalosporin having a free carboxvl group
" and the first three are also of interest because on oral administration they provide
s e different rates and amounts of absorption and give- differing concentrations of the -
: active antibacterial agent in blood and tissues. :
. As indicated above, these five esters of 7-aminocephalosporanic acid are each
40 prepared by known methods. One excellent procedure is that of U.S. patent 3,284,451 40
in which sodium cephnlothxn is esterified by reaction with the correspondmg active
chloro or brome compound {e.g. phenacyl bromide, chloroacetone, chloromethyl ether,
. pivaloyloxymethyi chioride [also called chloromethyl pivalate] acetoxymethyl chloride)
- and then the thienylacetic acid sidechain is removed enzymatically as in the same
45 patent or chemically as in U.S. patent 3,575,970 and in Journal of Antibiotics, XXIV 45
. (11), 767—773 (1971). In another good method the tnexhy!ammc salt of 7-amino- = -
cephalosporanic acid is reacted directly with the active halogen compound as_in
Umted ngdom 1,229,453.
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funnelj (11 cm SS- No. 604 paper). The crystals are washed with 75 m. ot. 50
C. ethanol: 19. Thecatteasearcdanm Rbastvtich compristseformiy Aran anhydraus dventrthe
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of 0.1} M pH 6254 phosphhi the lmadthen of B:&teiialgnfmnsoﬁ n@mcthmmwhml bfa!ve mvmlnmbam 2:5
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liters to four times a day They are administered in dosage umts containing, for a:ample,
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30 or excipients. The dosage units are in the form of hquld preparauons such as solutions 30
Or suspensions.

' STARTING MAT‘ERIALS
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35 a) Recrystallization of I-methyl-f-mercaptotetrazole R 35
Procedure: .
1. One hundred and ten grams of 1-mcthyl—5-mercaptotetrazolc is slumed in
350 ml. of boiling chloroform. A near solution is obtained.
2. The hot solution (50-—60°) is rapidly filtered by vacuum through a heated. '
40 " Buchner funnel (11 cm. SS No. 604 paper containing % to % inch of packed filter + 40
: aid (“Supercol” registered Trade Mark). The filter pad is .vashed with 50 ml. of-_ :
50—60° C. chloroform which is added to the filtrate. - _ _




2. VVth
sodi umd
1- ca ok
continu
Mai nt ai |
peri od ;

bi car bo
ni troge:
56[err]:
35 6. G
1:1 phoy
a pd of!
wi th 20;
40 9. A
gr ams- .of
br own.

Suspend
rapid s
45 12..

for -.0.5

h

|l
1 -

sol i ds \;\n

filter
Add 1.5
Tr ade- I\/E
Renove t
and -add
1,525, 64
add trig
Crystal g
filtrati
vacuum ¢
7-am no-
acid. .
7- g na-|
net hyl t é
Slurry 1
hydr ochl
dark-dr g
10 b) Ad
Renove tj
add t he
ammoni un
15

r dry the sol @e 4"8‘;;%&&
- producto) Thiaga
décT

10.. Pass the pro

Irk) to 20e n- pydrpfamlT*énéatsnammns’cookﬂ

§ 5 17. An alt é¢:

et BN B L

agr*t*a“tlon'“of‘ th'e m‘xture descrl Bed TR StEp 1) adETl grams of
i,sulfite and 16 grams (0.078 noles) of
yaret hyl - 5- mer capt ot etrazol e di sodi um 30 _
ng, - bubbl e nitrogen through the mxture for 10 minutes. 30 4.

ing agitation and nitrogen inflow, heat the slurry over a 20 mnute
‘0 56[err] C. Durlng thIS tinme |ntervla§ 6 .5 grams of sodium
ate is
i nfl ow, maintain. ﬁ‘heﬁl;

C- for 4 hour doury 'eragﬁh ﬁ&g w%%%&%@% ey 0= Sg;;‘fi

ol ‘the reacti
Hirda@ s EdAcdnitRedThnX the lz60ar9 '@ -evapdRitor G662AC.HGEh)t O -

coakil lmeapt;d"ttxindaelvEIE-ﬁ° C. and Gtpytei OR6QLC. for 2

phor. ¢ agi d/ wa elq
2:0-3.0. 8. Cablagpbrimiiey pnqahhlfctolduy ﬂ‘hﬂstshzavnamoleﬂ\as ro—t-&‘ieCfanldtlept cake

m. of cold hll%@fg@ q}{:& %' t%a E;r%r?t%rk
romyel i

BYeigheyistd.| N col
hé hltmngph cit B(8epne slay se sawatkeds uvustasdhscmd exeﬁtep 1.
10 grans of t eobsspanfddiHombldfierccor®y-200 m . of n-propanol with 45
irring. 3 N ¢ _
Add 2.0 nml. .of IR &ﬁz{'?natf e’g 'i‘(’jdr“f)"&ﬁ‘fuo [ (farg% et’éyrllé "éetﬂia m\e/tlmégl‘rzousl y
hour  at 15 oom t enpeFit hordred k3, offsubstaetally ldey sid\pureyt strafigdrbfutaindn b 2divon 3
th, 20 'Hbf" ha ca fal 19 F?mr@e Pwemrmpfoma@ls'(géf%?ect he

gake for pOSSI )bﬁu%qtﬁﬁ;n)m mﬁgxaneé te Mmerg'l4
grans of char cma) is nd& dry Ritrdgeh Q6 Siirfl the- tetra-
i® —8l*ry for 0.5 hour.

h h l o Ei?%* abovsﬁ 1ssolv§ﬂb§(m6rg\f P mfgmmt?zﬂ}g}.P“'e “mdﬁgfr;ﬂpzaho'
t he wash to t |uuon ﬁgms to 10° C.

ltcred if clo E«%
6 : 4 ‘The cooled solution of step 3 &gd @l el E'drf W2 8,
t hyl am rze t 0 tuhder pinpricpgnab tiei hutyl dittdun @ohamn a’ﬂpamewta # sipiald Jhe(main-

form SIurry‘?‘éﬂ‘l hﬁu e*solg e Brecipiigcs f, ;
on and wash w3 3-9— BT b‘&%m 7 BGoREP “‘@?maﬁ > ‘ijne
ry at 40 C. for ?Ah@ﬂfoﬁs cadoft | dibxidé gﬁsplsamﬂﬂs'ﬂ”ﬁroﬁih & a rapid rate and with
3- (1- carvboxy nmdi:!/sti:ﬂtgrfarztslr—io-nthté:|aoapvtdxyda)e1y3umb3@wnpedama(Q)@)dw co

%? ﬁe precnpxrate quch fotrnttlsens FS)IHtI;! ly ccﬁla dobn ‘ﬁtrauon in an area
Eydrofutan

3-(1-carboxyl of low humidit
y. The tate is washe thh bout 75 ml. of te
trazol -5-yl thi omlhids mweéucwo Ml vhaber @M 6.5£-015) QW\econd Yayer

0 grans3bdf thef Zﬂﬁhydedﬁraxpmglmt présmtoﬁfhxstw HeOjempred 7i6 the vacofim Irotafy
ori'c acid for Wg’%ﬁ%ﬁf&ﬁﬂoﬁﬁm PURAS BRI S0 b ek

o@‘e@ a mute pen

he ‘carbon by f

wn 10 sol with concen%r:?tec{ g;trio ro-

acid
d 2.5 grans of c arc"maadc.d(aqaaﬁscganu%&s Jexteubred Sigt! wish £507mi0 p&rtidhe GF ethyl)
he car bd® by facekate: Facho260 A sthylt dverate axtponis\biatkhextrcted wxﬂefOOvml; @ortiensd

wash to the fiof (et ﬁ atevwftﬁcgzg %iscg@?dr I gthylageerate SHEastt (fray efgany
) hydroxi de t 0 "ML el Lo thyl aceta Rk 2 Jofbentiated St Arpnels O Mthe

vacuum rotary evaporator (60° C. bath).

- 12. The crystals in the flask are boiled with 300 ml. of chloroform for about 2
minutes. The hot slurry (50—60° C.) is vacuum filtered through a heated Buchner
funnel (11 cm—SS—604 paper) The crystals are washed with about 75 ml. of 50° C.
chloroform. The crystals -are air dried at room .temperature for about 3 hours and
‘then made about 100—200 mesh.

13. The 100—200 mesh crysiais are treated with bmlmg chloroform. exactly as
described in step 12 (the hot chloroform removes most of the unreacted 1-methyl-5-
mercaptotetrazole). Yield: approximately 45 to 50 grams of crystalline 1-carboxy-
methyl-5-mercaptotetrazole. These crystals may contain 0.02 to 0.05 moles of 1-methyl-
S-mercaptotetrazole,

14. The crystals of step 13 are slurried with 250 ml. of ethyl ether at room
temperature for 3—5 minutes. The mixture js filtered. The insolubles (0. 5—5%)
may be 2 contaminating symmetrical mercaptotetrazole xetune of me .ohowmg tentative
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' scrn uring this time interval, 6.5 grams of sodium b1carbonate 1s added
in small increments.
o 5. With continued agitation and nitrogen inflow, maintain the temperature of the
35 solution at 56° C. for 4 hours. The pH should remain at between 6.2—6.6. 35 -
6. Cool the reaction mmure in an ice bath to 5° C. : :
7. Add 50 ml. of a i:1 phosp‘mnc acid/water solution to the mixture or con-
centrated HCI to a pH of 2.0—3.0.
8. Collect the product by filtration. Wash the filter cake with 20 mL of cold water
40 followed by 200 ml. of cold methanol. 40
9. Air dry the solid to constant weight. (A typical run produced 14.5 grams of
product.) This product may vary in color from yellow to dark brown.
10. Pass the product through a 200 mesh stainless steel screen.
: 11. Suspend 10 grams of the 200 mesh powder in 200 ml of n-propano! with
45 rapid stirring. - 45
Co ' 12. Add 2.0 ml of concentrated hydrochloric acid and stir vigorously for 0.5 hour
at room temperature.
13. Filter the slurry. Wash the brown solids with 20 ml. of n-propanol and add
the wash to the filtrate (save the filter cake for possible recovery of additional product).
S0 : 14. Add 1.5 grams of charcoal (“Darco G—60" — “Darco” is a registered 50
) Trade Mark) to the n-propanol filtrate of step 13. Slurry for 0.5 hour. Remove the
carbon by filtration. Wash the carbon with 20 ml. of n-nropanol and add the wash to the
filtrate.
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of 2-aminomethylphenylacetic acid and 340 ml of tert. butyl alcohol. A toral of 1.6 8.
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[efr]o-(tert. - B3st oxy cBr byt ABnRdydabordiddphenylecpricapddoni ¢ aci d is prepared, 35
for exanple, according tThelprdSedus, f8llo§e®ab thaf esed jbove for D-(—)-p-hydroxy-e-tert.-butoxy-

D-(-) - Nt - But oxycar bofsoxmieehmriugl ¥ Rﬁﬁﬂ‘%@"msﬁisﬁb e smutnr. ©

F. 2-(tert.-Butoxycarbonylaminomethyl)-1,2-cyclohexenyl-acetic acid which is also
40 named [2-(N-t-Butoxycarbonylamino ymethyl-1-cyclohexen-I-yllacetic acid. : 40
’ a) a-[2-(t—Butoxycarbonymmmcmethyl)1 4-cyclohexadxenyl)acenc acid (1).
To a stirred solution of 8.0 g. (0.048 mole) of a-(Z-ammomethyl- s4-cyclo-
hexadienyl)acetic acid and 3.8 g. (0.096 mole) of NaOH in 150 ml of water was
added a solution of 10.3 g. (0.072 mole) of t-butoxycarbonylazide in 80 ml. of THF
45 and the mixture was stirred for 18 hours at room temperature. The tetrahydrofuran 45
(THF) was removed under reduced pressure and the residual solution was washed
with ether (2 x100 ml.), acidified with 6 N HCI and extracted with ether (3 x100
ml). The combined extracts were washed with water (2 x100 ml.) .and a saturated
' NaCi solution (100 mil.), dried with Na,SO, and evaporated to dryness. The oily .
50 residue was triturated with n-hexane to gwe 10.5 g (82%) of colorless powder 1 50 |
" melting at 113°C. -

m-yﬂ“! 3370, 1715, 1640, 1530, 1'2'80 1160 cm™2.

NMR: sggnch 145 (9H, s, —Bu—H), 273 (41, s, H:0<O=C), 316
o gH s, CH,CO), 3.76 (2H, d, 6Hz, CH,N) 490 (1H, m, NH), 566 (2H, s,
55 >=C), 10.6 (1H, br-s, COOH). - . ' S 55

Anal Calcd for C,.H;,NO C, 62.90; H, 7.92; N, 5.24.
Found C,6313 H 8. 1 N, 5.26.-
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55 ' _ resonance a were consistent for the desired product.
Anal. Calcd. for C,H,,NO;: C, 59.66; H, 6.13; N, 7.73.
. Found: C5862H549N778 H,O 146
40 Found, corrected for 1.46%, H,O: C 59.48; H,5.41; N, 7.84. : 0
| - D-{ — }-N-t-Butoxycarbonyl-2-( -methyl-4'-hydroxyphenyl ) glycine. :
To a slurry of 7.2 g. (0.0397 mole) of D-(— )-2-(3'—methyl—4’-hydroxyphenyl)-
glycme and 3.2 g. (0.08 mole) of powdered magnesium oxide stirred in 100 ml. of
: 50%, dioxane at room temperature, 9.7 g., (0.068 mole) of t-butoxycarbonyl azide was ..
45 . added dropwise. The reaction mixture was then heated to 42—45° under a nitrogen 45
atomsphere for 19 hours. The mixture was then diluted with 100 ml of ice water.
The solution was layered with ethyl acetate and filrered to remove some insoluble
material that had separated. The aqucous phase of ihe filtrate was separated and
extracted twice more with ethyl acetate. The aqueous solution was then adjusted to B
S0 pH 5.0 with 429, phosphoric acid and extracted S times with ecthyl acetate. The - - 50 -
: combined organic extracts were washed 3 times with water, dried over sodium sulfate o
and the solvent removed at reduced pressure leavmg an oil. The oil dried in vacuo
over pbospo'o..s pentoxide resulting in 10.6 g. (857 ) of D-{— )-N-t-butoxycarbonyl-
T 2-(3"- methyl-4’-hydroxyphenyl)glycme The mtrared spectrum was consistent for the ;
. 55- desired structure. E 55
1
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31 IS SESE 1, 525,-626- T
31 K- Di( ) - N-t But oxycar bonyl 2 (3' rret hoxy 4' - hydroxyphenyl )gI yci ne. C
Iy

L 2- (‘SLjNéthoxy -4' - hydroxypheyl ) gl ycine. A 'solution of 59.2 g. (0.6 nole) of
75% egoxyI ic acid in 100 m. of water was- added to a suspension of 62.07
g. (0.5 il e) of 2-nethoxyphenyl and 140 ml. of 5 <concentrated anmoni um

hydroxiéle in 400 m. of water at roomtenperature. The - .. 5 tenperature
of the rlixture rese to 35. The mxture was di5R5,626d at room tenperature for 31
65 hours. The product ad, ; 3 4t ration,
washed with water, thég %@E tgutx ‘my ?%fi\é\%a{’c 3 A&' "%ﬁﬂeﬁ%p’horus

‘pent oXi de gtving 57. 4 g A(&i&néi%f m‘z mﬁE) hbxy,géglyomidraddyqnhmyﬂ)cglwne
deconp. 4218-220 (Lit. Wzﬂ@@}dt°%05;ﬁ;¥ﬂ;ﬂ?@ﬂ&1(?h@d) dr?ctgﬁhfft’!ma’bt'e#ﬁﬂl @ .
resvnan_ e spéct ra wer &N “13 ﬂ}{: ' T .

for C Hierr]NO : C- 5 f:r ‘ho K duc g-gry & ltration, s &l&eimt :
6.97;- HZ0,  1.13. Foungkatef; Ghdhegtemt 5tﬂl’drikd ]zB%&le(hperCﬁboﬁHnn%Spenhkldé gﬁﬁg SiRi4 g
7.05. 1 T Ref. éﬁfe?%bof H3’-Blﬂb@k -4~y dropippeny Dplycinghéenqmpo 3185230 H‘é ??

15 Resollution of® 2- (3'Th FFAE5 Ay muqlret) BRSNS TRAT G IPGTURR isTe GRnsisfgat foy the de ired
2- (3" - Mt hoxy- 4' - hydr 8XV RHa oo & HOKOS: C,44.8001, 8¢2,349R8NSi On of 94 g
(0.476 ol e) of 2-(3'- nertm&yCéssqh)&drsmxm,rﬁemyH;o ghycine in 500 m . of :
absol ut g net hang% was ga§g@d,Oaltrmfdfqaéﬂﬁkrfhﬂecwﬁ‘*ﬁﬁ,Iﬂ@l35f76f70220 mn. At first llé
a clear { sol uti was oBtiErted Bitd eridsith Gfer=i® 28419/ bducr  separ at ed |

20 in-quantity. After 20 hours peffibBssPy(s- pﬁ&,@{y YRR Gnenas il tered
_and washed sparingly W WehyE2-\BiaddlionR8-19dronypiahil lycinare. dryi ng. A cool ed

sol utiorf of -the hydr o-&ﬁﬁ@?kdﬂ@é}fﬁ;?&?é&% 3%4'%&6{1@) ﬂe/%fsgzggrthwgghn‘; - '
(NaCH). diving a ryst - § ed 1NE
o o 5ol gl ﬁ?f% % e i K »
6.20; N, 6 63. hg 6 chli sbidibn dd.thOhyddh- =

D-{(~=2- ( - Met hoxy 4' chismﬂe Wﬁeadmedm pHIF ¢NePH @ivipe a( Oyseliipe
mol €) of] methyl , i for @ VF ‘g‘%{‘épeﬁmwﬂcmswms33
mol e of lacetic aC|d andpnacqi“- 9a ol) 30 .. was -
heat ed t{o boi i ng gIVIBgD?)g%?ﬁg 504%{4% D|benzoyl d- tartarlc acid .
nonohydriate 30 (89.2 -( 0237~ az‘)’- rogyblics ood sti "|g and :
then thg nixture was r Ilgqg & 37%@ o) CI%FR l%)f"lﬁf:g phens

heat was shut ofsh and 5%51 h@&l%oxl véﬂg ilonGrP lbeﬁiof’l\M Mrt Q: arc cﬁﬁnohydraﬁ 30
t erfper atjur-e. Af ter coqksmg,ozmammmashmkmwh Soofd Eireihgddnt alied atixtaR|wae eie@dd.by
filtratijon. The filt r?@@ lfaht:%m@ém Fla[!tdhki{ B:;aben%asomnﬂcm#dheoﬁaslq g&s quﬂ?vﬁl al
35+ Jvol ume giving %"931- W)f,ié(ggc?nﬁghe tebx:];as%o]é‘nﬁ: all cﬁ‘loneﬁh ofaxlaslfmnal
crops 54.1 g. ahter Alyphmes oA +S18 oI bt botT ok 15 L
concentrjated free of aqkngqmldAIkwberdv.ecous reS| due vvas conbi ned vmt

of IN HGl andthe mi xt ureT@(ﬁ‘Fra ﬁmt@me of Solv cof- Teie) OESr rE}ldue'IVn*e Combmed

CHCl [err]] phase was e efggg 75 9@
conbi ned 40 4 HC Swe‘x‘@f:o%\.eﬁé::i%vég 'z i:@x i ﬁ?\%ﬁﬁf@%ﬂ 40
CH ERR] iand refl uxed flcht The sblitidn Rés. coﬂ'daﬁrasaa roltalsmall mﬁ—ncanﬁx@nﬂhe ahin6l atid) HICl

smal | vdl uneé causing ?W—E‘g éﬂiﬂt collectedy sﬁlglﬂll b?@d
; ST 1 0 L. of wate was adjust
was - col liect ed -bzsf i t%ﬁ%? I’ﬁk gl gied rftg) to boﬂm; and arllowed ttlucool 0

precipitate D( )-2-(3’-methoxy-4'-hydroxyphenyl)glycine as fluffy needle-like 45

™
w

S

(7]

. crystals. After cooling overnight, the product was collected by filtration, washed spar-.
N ingly with water and methanol and dried at 40°; 8.7 g., [a]p?**=—136.5° (c 1 lN
: HCI). The IR and NMR spectra were fully consistent. _
Anal. Caled. for C,H,,NO, . H,0: C, 50.23; H, 6.09; N, 6.51; H,0, 8.37.
50 "~ Found: C, 50.43; H, 6.23; N 6.51; H20 8.95. o 50

C. L-(i+ )-2-( 3’-Methoxy-4’-hydroxyphenyl )glycine. o
Solid A above (54.1 g.) was suspended in 300 ml of IN HCI and 500 ml of
CHCI, with good agitation. The salt did not break up readily in this system, therefore,
the CHCI, was separated as well as possible and 300 ml. of MIBK added with good _
35 agitation. ‘The MIBK phase was extracted with an additional 200 ml. of 1N HCl 55
in 3 portions. The combined and filtered HCI extracts were concentrated briefly to
remove residual solvents and heated at reflux for 1 hr. to hydrolyze the ester. The
" reaction mixture was concentrated to a small volume. After cooling in an ice bath the
- . ¢rystalline amino acid HCI salt was collected by filtration. The salt was recrystallized -
60 . from 75 ml. of 1 N HCI, dissolved in 500 mL of water by warming, the solution polish &0
© . . filtered and adjusted to pH 4.5 (NaOH) causing the zwitterion to crystallize. The, -
mixture was heated. to boiling, filtered, and stored in the cold to precipitate the
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[\laO—|) The m xture was heated nearly to boiling and allowed to cool
precipitate D-(-)-2-(3'-nethoxy-4'- hydr oxyphenyl ) gl yci ne as @
needl e-1i ke 45 crystals. After cooling overnight, the product was
washed spar- ingly with water and nethanol and .
g, [a]D 24= -136.5[err](c 1k4pdeHCl ). The IR and NVR 32
8. 37 cryslline product, L-( 4 ﬁdﬂe@x}' hw@xmﬂt’w@si!@le e IGOCBIF err r]
‘collected by2 dfti,lu-atmn, wgsned s 7 ter s?&pv e
) was suspenc?eogﬂnkf] )’ Zg;%pN qro(g%@ x%;m Wi th
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Kenylglgrine]. &13381 THES) N )=
carbon azi ddoahd 240 m. of 1:1
At 45- 50

M’ o di oxane-water was stirred and
f or In methy. %R)hgr ]’h
codton g A E‘%%?E P e R
acted once W turd C'BRedoBd is IddRecRE | vehis c(ﬁidi feto

fcOjahd Qbtie plhﬁse
acted 5 ti.nesthysol hhebit le- @éé%atenal Trlh=e14(8&/rrmlnéa!|edaﬂd‘ydr| ed (Na2sO4)
bet at e 8Xt r ac¥Mer

di ¢ ol
gi ving the Rb fﬁ@g gé é’gon})m'e 9] 501 ent at,.r

e is addeded&ﬂcsgmng; to
ure) lution, 1.57 g: {0.02 mole)
t - But oxycar bfaﬂy tyRc &maeardaaay phanysliy 191 y)éﬁdtlihﬁmc reaction, a solid appears. The

conpound is aoneslst Q&bstatrqgtnr efamreanhehemuoyoacz Qid-!nmbwyﬂ 4' -

pheny! ) §Pyci nén Y%“‘%iﬁgﬁ?gtgé gids %%gh::?gﬁ%“f“ s "'@fﬁatw\%l ght
pheny

I -2-(4-acet ox e i RaRiEr P
)acetic aC| d. 20

ng m
ion of D (-)-2-am no-2-(4-acetoxyp A

- b 1 he
A\ (in acetic %ul&(aé&awmq onﬂrgiifa 0 %ﬁﬂ%d D( )(2(3'-methyl-4'

ne in the proce ure s out above of an equimolar weight of
D-(—)-2-(1"~cyclohexenyl)glycine prepared according to Belgium 773,773 (Farmdoc
25,515T) or U.S. 3,824,237.
N. D-(—)-N- '—"u*c.‘q.carbouy.-‘.-( 3-chloro-4*-hydroxyphenyl ) giycine is prepared
for example, as disclosed in U.S. 3,489,751.
0. D-(— )-N-t-Butoxycarbonyl-2-( 1’ 4’-cyclohexad1enyl )glycme
' This compound is prepared by substitution for the D-(—)-2- (3'—methyl-4'
hydroxyphenyl)glycine in the procedure set out above of an equimolar weight of
D-(—)-2-(1",4’-cyclohexadienyl)glycine (also named D-2-amino-2-(1,4-cyclohexa-
' dlenyl)acenc acid) prepared according to U.S. 3 485,819,
P. D-{ — )-2-tert.-Butoxycarboxamido-3-{ I #'-cycl. me.:uuzeny! }propionic acid. .
This compound is prepared by substitution for the D-(—)-2-(3’-methyl-4'-
hydroxyphenyl)glycine in the procedure set out above of an equimolar weight of D-2-
amino-3-(1,4-cyclohexadienyl)propionic acid prepared according to U.S. 3,485,819. -
Q. D-(— )-2-tert. -Butoxycarboxamzdo—.? ( 4’-me£haxy-1’ 4'-cyclohexadienyl )propwmc
acid
: This compound is prepared by - substitution - for the D-(~— )-2-(3’-methyl-4’-
hydroxyphenyl)glycme in the procedure set out above of an equimolar weight of D-2-

30

35

45 .
50 °

55 :
5 -




e s et i £ bt e

acid and! 314 (4 noles) of acetyl chI ori de are sti rred 48 hours at room-
terrperatijre The solid is collected, washed three tinmes with acetone (3 x

250 . )4- and twi ce with ethanol (2 x 250 ni-.) and dried at 40: Yield 210 g. 2
(85.49 .3 This hydrochloride 25 is dissolved in 3.0 1-of water; the

sol utlongls cooled to + 5 to 10 C and the pH ad usted to 4.5 with 20%

NH  err]"CH. The si8pension is stirred 1 hour L.525 .and the 25 solid. 33
col l ectefl, washed twi CgniNd-3-tu Aﬁﬁthery-@ndcrbmaaenmﬁntpmaﬁa‘cﬂn@epaﬁachcdfdusgdmam s40

C. Yield 133 g. (64%f3,4ﬁi;81'9( ) - -hydroxyphenyl glycine). [err]D (1% HC1
N'[err])¥ -104.5. 30 RZ-t- ,ﬁ;‘é etplpfayy eﬁ@chrérdeéveparad:o or  exgpleg 2
met hyl eng chl ori

Mbl e). “of: D-(-)-p hydr Q Ih&["; g . of 30
3 aegao i emb oxﬁ fir DOe- R2-23'Shettiyl-€£d
48 hour s at ‘room terrpehydtowpeenylrgisacmoh It prscedmé Iseemt:e&bpvewﬁsineadumvhcwmght toh 1-
acet one And twice W|t ?i@hexaﬂﬁF é?"dh%%@%? “r'é Jé L,f,‘if cl 3 gj’?‘%’le
(cal cul afed” 14. 499 . jm;g ‘f, ﬁirjé ci 0
(0.01 l\/be) of D( - acc yphenylg y%:llne 'S added Wi £ t|rr|ng, tote
10 m. of trifluor oaceUJ D-(ae)-dtat—Batwm&mpérammﬁ-ace&i aed idpremaddyifor exampk, 57
g. (0.02}nol e) of acetyl aceording weUiSs 3gattld, UA: twss%mdwtoyrw&mf%@%%wd |
reaction| a sol i appearg“‘( ?megaﬁpﬁm,u AL R el gt 0O, 15

t enperat | ure and the trd)f .@pﬁﬁﬁ@ﬂ -13Chdohesadi vacuum The
remai ni nq solid is collec edutamsh ﬁdo-\alnmhmt’tt’yﬂﬂhyﬂyﬁpﬁbpmﬁi& edid H.74ngl 601 rhrholes) in

et hanol’.’} The D-(-) - 2- dlifuidgmmop 1\3&%@1 dz;'t éithsten fodERve u%g:c:}:sb
that prei 40 pagged by%&?ﬁ) ‘@k - 20
D-(-)-N-{-But oxViiar bori s B t’h); hYeGﬂn{bﬁxa a r e The '

prepar ed by substi t ut i esiduk ovas tdh@lived (o )vat&- (280 -nmat ﬂi‘yd éblunor45/as chromatographed on a

hydr oxyphenyl ) gl yci ne dolymp éum-t?@e( Oe‘ﬁﬂu&rz‘ly ivigtst €200Quel-1y
ot 0 (315 (1) Zogel oneiphagh ik gb s o ‘é@mﬁ@ 2
(Farmdoc} 45 25, 515T) éﬂforduo les 1 dopionic acid -
2- (3" -chloro-4". hydroxqusl%&y]()?@l/meezs-l-Rm@epared for exarrple as T
disclosed in U.S. 348971.,5;) '
D-(-) - N-t- But oxycar bonyl - aﬁflg‘%&:“loo’r?g?(%l enyl)glycine. This conpound is
prepar ediby substitution lﬁMR ) 268 (3H,%; CB,CHIEON\2 74 44H, s, ringhkbthylene), 3.68 (2K, '
hyd'ro-xyprenyl )gl%m ne g@};ﬁe %d%&vﬁl GLyput above of an equinol ar wei ght 30
of D-(-)- 4"- cycl chexsmadl lo-amalf OHING: CRd620; AN, 7.73.

D2 am nq-2 (1 4-cycl oheprundiKbn@cZS);aé‘.ﬂt,RSai;lSd;,Iﬁﬂeﬁpﬂrﬂd accor di -ng to U S

3’485 819. 55 9% -yl log‘g}{‘car1 %gm o

ooyl onexud eny | ) SRR AR e ey TR
subst I.t utji on. f-ag35 t he ﬁ)y(mmo)es arid 3rie @242¢ z&&m RS, ﬁﬁ geo@L) N 35
t he procedure set out ub@ddtd@fsolmneqmumlaadofmntgIGI43@,IDnQnoleS) in THF (5 ml) and

am jno- 3-(1, 4-cycl Ohexa@Fsgm ‘IW‘ gx@wgsﬁs 5% dﬁ%queous layer was acfsgieg] toq'ﬁge v::l:

-

3, 485, 819. Q " dil. hydrochloric acid. The mixture was extracted with chloroform (4 x 30 mbL) and |
D- (-) - 2- tler t - But4aXy car the et exiractd 'weitbiabtRd With 'wartr afdlydiled. EAtionN Y thpeARLONI 40
c 60 - aci d Thundercrodnoesiprebsirs afforded - @ekeinybunrlisarbenylaminomethybil, 4tchadohexa-

D-(-)-2-(3 - et hyl - 4' - dienyDprgpipRic il spheolesiess g\ Xislh - 108 ﬁ?e()procedure set- out

above of jan equi nol ar vvellrmty 120® 1510, 123@ 1160 cm™—*.

1, 525; 62
525,68 E .  NMR: b‘gl?q’lﬁ (9H, s, t-Bu-H)?% 45 (4H, s, CH,CH,), 269(4H 5, ting

45 methylene), 3.80 (2H, d, 5 Hz, CH,N), 5.70 (2H, s, ring vinyl-H). : 45
W. 8- (2-t-Butoxycarbonylammomethyl— -cyclohexenyvl ) propionic acid.
8-(2-t-Butoxycarbonylaminomethyl-1, 4-cyclohexadxenyl)propxomc acid (0.92 g,
s 3.2 mmoles) was dissolved in 3%, aqueous ammonium hydroxide (20 ml.) and hydro-
o genated at 30 psi with palladium on carbon (10%, 0.1 g.) in a Parr apparatus for
<50 3 hr. The mixture was filtered and the filtrate was acidified to pH 2 with dil. hydro- 50
chloric acid and extracted with ethyl acetate (3 x 30 ml.). The combined extracts were
washed with a small amount of water and dried. Removal of the solvent under reduced
" pressure afforded p-(2-t-butoxycarbonylaminomethyl-1-cyclohexenyl)propionic acid
as an oil; yield 0.84 g. (51%).

55 . IR yHa_ 3350 (), 32002400 (COOH), 1750 (CO), 1250, 1165 (BOC). 55
NMR: v gf’* 148 (SH, 5, t-Bu), 1518 (4H, m, CH,CH.), 1.8—22 (4H,
m, allyl-CH,), 2.4 (4H, CH,CH,~—C0), 3.72 (2H, s, N—CH,).
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2- t\Butjoxycar bonyl am nonet hyI phenyl -acetic aci d _ | s prepar ed for exanpl e, _' @

accordijng to U.S. 3,766,175..5 S.
N-tert.i- But oxycarbonyl -1 - am nocycl ohexanecar boxyl i c acid. '
5 Thi s-f conpoudfl is prepared hy suhstituti 1985648 _the - (- Y-2- (3 -nethyl - 434
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O are 1 or engos T Bl 0 Ch b R gadatie o s D%l Bt 5

appropri ate refer ENGL AryC ﬁ'@droﬂj der itrogen in an ice bath was added dropwise :

D--)-tdrt.-But oxycamﬁmam( taryydmnmwi h}&lﬁei (148G, 00416 nfdled @tstobdd id 600 ml.

exanpl §, accordi ng ebdty, @Tahﬁdrﬁgmn AAfgr stjrigg f@ oh© 8B Our-imeh isp brthpthé zeagion

refererces ci E dth m yured mto\é 1. of ice cold 2N hydrochloric acid. The aqueous solution-

. . ¢ xtr cte wnh fou, 0 ortions, of ether. The combined ether la ers were . 10
B- ( 2- t dr t . - BUL OXy CalanRY AT BoD STk R oo1d 59 oaiuh DRSS G ack ol il 560 1 0.
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o . D-(—)-N-t-butexycarbonyl-p-hydroxymethyiphenyiglycine (1.68 g., 98%, recovery),
765 " m.p. 111—113.5° dec,, [a]n®**= —136.5 (C=1, CH,OH). - _ 65
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C. the suspension is cooled in ice water for 4 hours, ﬁltered washed well_
with toluene, air dried, and vacuum dried over P,C; to constant weight to yield solid
" sodium D - N - (2 - methoxy - carbonyl - 1 - methylvinyl) - « - amino - « - (3"-
methoxy-4’-hydroxyphenyl)acetate.
The similar use of a proton as the protecting group, as in an-acid chlonde hydro- -
- chloride, is equally well known and may be illustrated as follows:
D-(— )-2-(3'-Methoxy-4'-hydroxyphenyl )glycyl chloride . hydrochloride is pre-
- pared in a high state of purity and very efficiently by the following procedure:
About 0.06 moles of D-(—)-2-(3"-methexy-4"- bydroxyphenyl)glycine is slurried
_in 100 ml. of dioxane. The slurry is stirred and COCl, (phosgene) 1is passed in while -
the slurry temperature is held at 50—58° C.. The COCl. is passed in for a total time
of 3.5 hours. A yellow solution is obtained. The solution is purged with nitrogen to
" expel the excess COCl,. HCI gas is bubbled through the solutior for 2.5 hours. The -
solutien is stirred and a small amount is diluted with some ether to obtain some crystals
which are added 1o the batch as seed. The solution is stirred at 20—25°.C. for 16- -
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br evi at ed as - ACA, - ACA- represents t he nmoi ety having the structure

us 7 ACA Carp)bel FI%IP%(%?@(I Frgdugrsas obtamed from step 15 is slirried in 75 ml. of water.
2. Ten percent sodium hydroxide is added to a maintained pH of 6.8—7.2. A
solution or pertial soluticn may be obtained.. .
0 3. 1.5 grams of charcoal (“Darco G—60") is added and the mixture is slurried 50 -
for 0.5 hour at a maintained pH of 6.8—7.2 (continued addition of 0.1 to 1N sodium ’
* ‘hydroxide).
4. The carbon is removed by ﬁltra.tlon The carbon is washed w1th 20 ml. of water
which is added to the fiitrate.
55 5. The pH 6.8~—7.2 solution of step 4 may be crystallized at pH 25~-30as 55
-described in steps 6 and 7 of A, above or at pH 1.2—1.5 {by addition of hydrochleric
acid) and as described in d, e, and f of step 16. In both instances, up to 9 grams of
crystalline 7 - (2 - ammomethylphenylacetamxdo) 3-(1- carbexymethyltetrazol-
: . S-ylthiomethy!)-3-cephem-4-carboxylic .acid is obtained. This product is frequently
60 obtained as a crystalline monohydrate When this compound was administered intra- 60
muscularly by injection at a dosc of 10 mg/kg of body Wctgbt in mice, a blood Jevel
of 19.7 mg/ml was obtained at 15 minutes.
The protective dose in 50%; of the animals challenged of title compound in mtce
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35 ' The protective dose of 0.8 mg/kg of the title compound was effective. in 50%,
of the animals challenged by a léthal mtramuscular dose of E. Coli A 15119.

Examp le3

7-(D-a- Ammophenylacetamxdo) 3 (1 - carboxymethyltetrazo] - 5 - ylthzo—
methyl) - 3 - cephem 4 - carboxylic acxd o

O "'m":l:_(\;-%—s L

. CHyCOOH

byid i@ obrobwecher 6° s\aécndb
m& rthevsou

using a dry ot TR

A solution of 0.55 g. (0.0022 mole) of D-(— )-a-tert. -butoxycarboxamxdophmyl-
acetic acid and 0.22 g. (0.0022 mole) of triethylamine (TEA) in 17 ml. of tetra-
hydrofuran (T HF) at 0° was stirred vigorously with 0.300 g. (0.0022 mole) of -
isobuiy! chloroformate. The mixture was stirred for 30 min. at 0° and a solution
of 0.0022 mole of 7-amino-3- (l-carboxymethyltetrazol—5-ylthmmet‘1yl‘-3-cephem-4-
carboxylic acid and 0.445 g. (0.0044 mole) of TEA in 6.8 ml. of 509, THF was added., -
The resulting solution was stirred for 2 hr. at 25° and then the THF evaporated at
40° at 15 mm to an oil. The oil was washed. 2 x 50 ml. of ether, diluted in half with
water and acidified to pH 3.0 with dilute hydrochloric acid. The mixture was stirred for-
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yl t hilonet hyl ) - 3- cephem 4- car boxyl i ¢ -aci dﬂmﬁﬁfgents and other inpurities are

sol upl'e i n- hot chlpt qpargmihdmetiyny b3 HEoteL ii;agagmd hes fi itecgrb %
washgd with 25 ni. O]gtetﬁﬁol 5- yﬁmhgne G%éﬁlﬁﬂ Jndi edd %r s)J Y| el d:
-8 grans of 7-(2-am rionet hyl phenyl -

acet-am do) 3-(1-car boxymet hyI t et r@t_—ﬂﬁﬂeyl t ki omet hyI )-3- cephem4 car boxyl i c' .

38 : °"e°°"_I_‘T .1_ 25, 626
The product as obt ai ned for step 013 d -t hrough. a 200 rresh

screén 15. Ten grams of this 200 nesh produc |sC§zF°eFrr|ed in75 m. of 0-1

ATEeCe: i B il

filt
dried at room t enpes atiédcad O and G4 @L{C003 Snole) of b s @ddellS

obt a|§ ned. 16. Ten Jnigturef was stirred for 30 min. at 0° and added to a solution of 0.003 muole

7- (23am nomat hyl p hyl -3 ceghem 4-
o % V1 Ui 2ot bl ﬁ&y w@,ﬁtﬁf‘“ &%oqu "?% ﬁ?@tﬁ%@ S 15 13
slaigied in 65 nl.ata3b° mﬁetshmmoknd 89 redit2 W& washbd 2 QBE Qith Eﬂl& rdﬂ%tlfg mric

acidjis added: ' A s*@lfu'tlﬁhdvﬁtw'fhﬁeahnq!owas@mdlﬁed to pld |3t wxdndxhee h)idtoahlmeob.cldSt ir
for m nut and the product was collected, dried for 18 hr. in vacuo ovep yield f vvat

; 8§ L55 g (54.0% white powder.
B A AR AR A R ptf4- ER a%x
i nst ant aneous pr emmmouat(ec(mmmymmgotmmﬁém e ﬁ&m:a- arboile (A pH
of 14 3tol.61is h t(: Th‘esomm wsdlilited EithjtﬁOlnddeﬂfeoandlthmmmeteand
r api ¢“ y £il gere d. m he trifluoroacetate salt was suspended in 3.4 ml of water
? 1th dilute ammonium hydroxide. The gummy residue was 35

trxturated thh watcr, collected and washed with water and acetone. The product was
- dried 18 hr. in vacuo over P,Oj at 25° to yield 53 mg. (15.72%,) 7-(2-aminomethyl-

1,4 - cyclohexzadienylacetamido) - 3 - (1 - carboxymethyltetrazol - 5 - ylthiomethyl)-

3-cephem-4-carboxylic acid; m.p. >160°, slow decomp.
_ 40 Anal. Calcd. for Cz.,Hz-,N,O S;. 4 H;O: C, 45.18; H 455 N, 18.44. Found: 40
N : C, 45.46; H, 4.68; N, 17.09.
3 _ The IR and N.’“!n spectra were consistent for the structure.

Example 5.
7 - (@ - Amino - 4 - hydroxyphenylacetamido) - 3 - (1 - carboxymethyltetrazol 5- .
.45 ylttuomethyl) 3- cephem 4- carboxyhc acxd - 45
Ho—{  D-CH-CONR N—N
: . Coon Ci,Co0H

To a solunon of 2.7 g. (0 01 mole) of D-(— )-N-tert—butoxycarbonyl-p-hydrcxy—
phenylglycine in 92 mL of tetrahydrofuran was added 1.1 g.'(0.01 mole) of N-methyl-
morpholine. The ‘solution was cooled to 0° and 1.4 g. (0.01 mole) of isobutylchloro-

50 formate was added all at once. The surnng was connnued for 10 minutes and the 50 .
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15 d) ‘The filtrate is seeded and m)derately stl rred The onset of
crys,t/al_'l zation is about 15-30 minutes. e) The mixture is stirred"
anmbi ent {r-oom tenperature or. at 40 C. for 2 hours after the onset of
crystal i zation. 20 f) The crystals are renoved by filtration, _
vvashed th 25 m. of 65%water,” 20 35% net hanol m xture (v/v), 50 ml. 'of
s and vadlum dried at 500 C._for 241590426 Yield: Up to 9 grans of 41
.69, Wwhite 7-(2- afed AIRGAIY RO Whe O dstut amino-
Doxynet hyt t et razc(hgg?xim Hétiiedda ﬁaﬁgs{dq%ga dyllfrx‘: ?éc bof“ :&

obt ai ned’” '17. The fol #Dévﬁln @0 nole) oaN-leﬂMnotmlnq:rmdedu.rcﬁmfeﬂrrhkhﬂunon was
crystal |zat|on of 7-F 3“ i‘ﬁish" a“.ghant TBere ‘gﬂ @# m %51““8) 10. ¢ lPtal 5
Car\b-gxy t hyl tet razol extramcged WM'J Tlﬁv Fﬁg"ﬁg%ed % an Ve nt g. a
acid. A} 1.° Ten gr ansglafy pliddtss as ué Q3 &nﬂ@ce ‘vhth%th ahy
100 m . {of net'hanol . ®@ting acid and colthed'Ihmoﬁltmmn oThxcmlmItam xedmdlmdf m:hfeﬁ’éd c
aci d i'sjadded apd a S’B“{iff'ﬁlﬁ ‘%tli of ptrifiup a%CB‘F ‘E{edois’l hhé 27°3Thmémemd

r. 10
five tedths gramof c "Z’ "’2} ‘;ﬁ;‘gﬂ
slurried for, 0.5 hOUI‘hydﬂaxxdél'h&l ﬁ&febdﬂthlmxﬁeramé i:bl iali)@olﬁruiia mﬁ
with 20im . of ‘met han] filr@ion and dried Fi eacae tven )y fwaZéhlrlts ymil xrtgo7-t( ino-4-

; . hydroxyphenylacetam-do ) = 3 - (1 - carbo: el ¢ de
filtrat e} xylic acid. M.p, 75,, 26":’3 i nty
m. of gater is added TSR %" DAt den & mrﬁ’ X r ?ﬁ@rﬁmy
cone ouf. This is rerrln/ﬁxd spdcfria&be&hsla qak seE@&xP
The sol dition of step the prssencaph ﬁﬂtyols@qpmﬂdlcemumadjmmd to pH pZ 0 vm t h
40 .. -] 10% sodi um hydroxide. Crystals for ﬁ{;

40-7. The miztumpe i s S| Wybdiflod Blind &&L‘P&’f% H&E? ‘y’{épy"
filtration, washed wi dcdtyl Zilofldle used 3, {aﬂﬂ 3 f/i\é;os?z{&: Di-3 )2- 20
met hanol and ‘vacuum cfPWbXJaZ-PEﬁ@ilmtyl] clilondeo preﬁated]dtons P ébltdmnypmbmslﬂs@nans
of-purified 7-(2-am _co_m henyl acet am do) - (1 - ,

car boxyiret'hy! t efsr azolp_3. " ethyl) - 3.- cephem 45 -
4-carboxylic acid is D)b-t:ﬂbrﬂ-&ﬁndehcacxd :

45 B) 1] Ten grams ofD- @d’!ﬁ@tan@bcmd,al ned from step 15is slurrled in 75 -

m.. of water. 2. Teng) ({1 Ly gfﬂ? »hydroxi de i s added to-a maintai ned pH
of 6.8-7.2. - A 39! ut i @12 Bhork Qf’ Iutlon may. be obtained.. 50 2
3. 1.5 qrams of char @eafudrs-aidelr zGdBO") i's added and.the mixture is
slurriegl “50 for O. Smbﬁmortamaralellmmd{ ai ned pH.of 6.8-7.2 (continued addition

f_O 1 1o IN sodi um% ' mm Yl:-an afdarhon is renoved by filtration. The
cafbon {s washgg wit i8lbrom y}éﬁdﬁ tch is added to the filtrate. 55 L
5. The pH 6.8-7.2 SODJZhrﬁiﬂo-ﬁnndSHMd4 may be crystallized at pH 2.5-3.0 as .- ™"
55 desciibed in step®-Hamipeimindglic 8jd, above or at pH 1.2-1.5 (by addition of -
hydrochloric acid) aﬁdgﬁg;’jd »in d, e, and f of step 16. Ln both _
i nstances, up 4o 9 bagrﬁmgﬂ csjdallne7- (2 - 40
am nonet hyl phenyl aceDamxda)nandeIBcaad( 1 - carboxynethyltet razol . .
5-yl thi pnet hyl ) - 3-ce cde acid is obtained. This. product i's
freguenfly - -3-hydroxy-mandeli¢ acid, o

“4° D-4-hydroxy-mandelic acxd
45 * D-2-methyl-mandelic acid, 45
D-3-methyl-mandelic ac1d
D-4-methyl-mandelic ac1d
- D-2-methoxy-mandelic ac1d
' D-3-methoxy-mandelic acid,
SO D-4-methoxy-mandelic acid respectively produces the monosubstituted 7-(D-a-formyl- . S0
: oxyphenylacetamiido) - 3 - (1 - carboxymethyltetrazol - 5 - ylthiomethyl) - 3 - cephem- -
. 4-carboxylic acid compound in step A, which is subsequentiy converted to
D1potassmm 7 - (D - 2 - chloro - mandelam:do) 3-(1- carboxymethyltetrazoL
*5 - ylthiomethyl) - 3 - cephem - 4 - carboxylate,
3 55 Dipotassium 7 - (D - 3 - chloro - mandelamido) - 3 - (1 - carboxymethyltetrazol—- 55
i 5- ylthlomethyl) 3 - cephem - 4 - carboxylate,
Dipotassium 7 - (D - 4 - chloro - mandelamido) - 3 - (1 - carboxymethyltetrazol-
5 - ylthiomethyl) - 3 - cephem - 4 - carboxylate,
o *Dipotassium 7 - (D - 2 - bromo - mandelamido) - 3 - (1 - carboxymethyxtetrazel— '
60 - 5 - ylthiomethyl): - 3 - cephem - 4 - carboxylate, 60
: Dipotassium 7 - (D - 3 - bromo - mandelaniido) - 3 - (1 - carboxvmethyltetrazol—
; 5 - ylthiomethyl) - 3 - cephem - 4 - carboxylate,
. Dlpotassmm 7 - (D - 4 - bromo - mandelamido) - 3 - (1 - carboxymethyltetrazol-
ylthxomethyl) 3 - cephem - 4 - carboxylate, -
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60° .- 4 obt ai.ned as a: crystal 1ine rmnohydrate When this conmpound was

“adni pi.stesned.iatt.a=—B0..uscul-arl.y by-inj ecti.on. at..a . .dose..of--10.nglkg: Ofasiiindn i

bo ‘wei-ght~ in mice, -a blood | evel of 19.7 g/ m . was obtained at 15
I ngtes. The protective dose in 50% of the ani rrals challenged of title
oun in mce - 39 : - 1, 525, 626
st a | et.hal i ntranuscul ar dose of E. COI| A15119, K. Pneunoni ae"

A99 and E- cl oacae A21020 was 0.39-0. 45% 1.5-25 and 1-3.2 ng/ kg.
res éCtIV&LMEplE 2.Dipotassium 71’ Sﬁ a - hvdrm(vnhpnvl amﬂam@ln)_
- 3]-T1 - car bonypeisiiy t £t (D-- ZOluoro 5 nmandélafaltoprBt-nptl )carboﬁmmﬂthm 4 -
car boxyl ate. 5- ylthmmethyl) 3 - cephdm A4 - cArbexy{al®, - a - ' .

f or Myl oxyphenyl ad¥ ﬁﬁ% 3 gﬁ“m"cft‘l%ﬁ ihy"l‘t@t‘rﬁmﬂlﬂhﬂtﬂmyl o

t hisgaret hyl ) D YA o 048 s Sﬂéh 500 ngy. -
(0.9134 nol e) of '}Eo uzﬁ gak eI daboxyla; 'E b SR 9&‘9{01 ng
tet£azol .- 5- yIthl tze-mnﬂuammethykyinmmaamdonhh {o- ndrbexxﬁethmater at. 0" -
wasjadded . 10 wi ) - Hf ceplsH - qP %‘P‘Bsoy Ele _sogn, as the .
sol fiti on wap co ﬂ,lm(n - nm.: 6D 48 cargmllte cirbenehy- 100
D-(4)-2- forrryl Oxm?osda 1 Wagndel @aél (Bl catid@fnetiipt-10 .

of &cetone. As S 00N teargzob- j:)-rﬂtbtopbdlysl) 93£0phmd4 -gsobixgllagodi um bi car bonat.e was
added and the sol a@g‘_‘ﬁ(‘% E'-r3r e&n?% l“*4“%;1%&1 “Teboxymethptrazghs -

evapor at ed, ut,i o3 v th 2Qs

) " Di

m ..J of et hy acet é'fOt_ ﬂg 3Ciy a‘,l,l Mtbbiylate, 1 phosp r| C. ac?&a%\!Aft >

ext i actt on with dhjmydssnmel atp,- 4 henin xtnardelanﬁs) f-BI-t(ar-e:drbaxyd\emﬂetrmtganl c

| ayér was ‘separ ated> Wéﬂ ré é‘tl'h‘t"b' dent fled S .
subgtanti apg y p&2 @ta?s‘ gg %gﬁ%e“gf L}n?do(ﬁlafa ? 20
met hyl t et razol - 51)( tgsg!unpnet e xyl-i@ _a&fbdxymz&yltetrazol- B,-

D pptassium 7 - S-ylﬂuomeﬂ:ytjr-exyqphmty4m$b:afmedo 3 - ( car boxymet hyl -

20 et razo| - 5. .Dlm ﬁ c p arb 0) '43- @ar%@ﬂ?@ﬁ@ﬂtmwb ‘'solid
]
1

i solated i step
_ hydllochl or| o aC|
m-nj on the steal’m The mzt-wdrow&sndnddla:nedaed%t-n(d-chaibmtymdthyuetr#zol_:LS m . of

“wat er The gunmy 255 - ylthi Dd 3 hﬁlﬂh‘t %’H’ ol d.water and finally
wi th anhydspus et ‘mﬁa émﬁ o - carhptymEy Rk o angl
wastt reat ed wit h sﬂ,dym,%h@;q exanga.t&tbo,g)maﬁ}@&&bum 7 - (D.
- ,ag-- hydroxyphenylaeyﬂtlﬂum - -14 catbaxylmx - nethyltetrazol 5 - .

A } :m onethyl) - ?xpotey yl) cepgh g" gdoés 3g (i @eowrrhﬂmwa’s :
co ected gnd, we?ﬂgég E_T_ 09}/ e _ Analk.
gd for Clerr gﬁﬁ&nea \ -wﬁl Dyl gZC@%ﬁ thylmm§1 "3 5H
N, 12.58.  WDiemssini 7 -c0Dp eth;as nanktciamds)eﬂectll rcanbaumstbﬂdeuazbly by
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rboxylate,
0.8 myrkg o thent a.tsemcq x@@aa‘m)n 3500- c@osghmethynerrasti mal's .

cha Ienged by a Ietﬁa&trhimuhﬂbr%ec;t;b;m-dowb@:&laﬁ anCol 1 A 15119, Exaqu e 3. 7
- - tsirazol- o
() N Am noR'i@W ‘l‘g?omet%ﬁ% 9)‘ ceprhegx‘y 4- ec;l:;xgte respégér,ﬂl:'r thqu@ftP;émz 5-

yl thi o-
T 45 : Example 7. . 45
Substitution “for the D-mandelic acxd carboxyanhydrides in the procedure of '

Example 2 of an equimolar weight of the carboxyanhydride prepared in similar fashion -
from D-2-thiopheneglycolic acid and D-3-thiopheneglycolic acid respectively produces

s dipotassium 7 - (D - « - hydroxy - 2 - thienylacetamido) - 3 - (1 - carboxymethyl—

- 50 tetrazol - 5 - ylthiomethyl) - 3 - cephem - 4 - carboxylate and dipotassium 7 -(b- - 30

- hydroxy 3 - thienylacetamido) - 3 - (1 - carboxymethyltetrazol -5 -yl - thio-
met.hyl) 3 ~ cephem - 4 - carboxylare respecuvely .

N Example 8.
Substltunon in the procedure of Example 3 for the N—tert -butoxycarbonyl -
35 derivative of D-e-aminophenyiacetic acid (also cailed D-e-tert.-butoxycarboxamido- 55
phenylacetic acid) of an equimolar wexght of the N-tert. -butoxycarbonyl denvatzve of
D-e-amino-2-thienylacetic acid,
D-e-amino-3-thienylacetic acxd
: D—a—ammo—m—mtrop‘tenylacetxc acid, i : S __
- 60 D-a-amino-p-methylphenylacetic acid, : o : e - 60 .
o D-a-amino-m-methylphenylacetic acid, e o ST
D-a-amino-p-chlorophenylacetic acid,
D-a-ammo-m-chlorophenylaccnc ac1d h

-
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i trim s

et hylé S cephem - carboxy] iC aC| d"Terr]”A"solution of 0.55 g.

(0 .00 hol e) ‘'of D-(-)-a-tert.-butoxycarboxam dophenyl - acetic acid and oy
g% (070022 nole) of triethylamine (TEA) in 17 ni:. of tetra- hydrofuran @

(THF) t 0O was stirred vigorously with 0.300 g. (0 0022 nol e) of isoutyl

chl oro?ormate The mixture was stirred for 30 min. at O and a solution ‘45

of 0.0022 nol e 49f 7-amino-3-( ' 1,525,626 _ - 43

“1- car bdxynet hy

'0.4457y. (0.0044 nol I‘iﬁf“ hesty et aeid

Tesul t ng sol uti on WS- aginblpla@ithobliehyl rac,dat 25 and then the THF evaporat ed

at 40: fat-. 15 "Mt 0 arD-giaino: hﬁn«nhylamm;snewaahedcla, x 50 m . of ether, diluted

in hal{ wth water amysp-ei i A@ﬁnhmp;pmﬂlaset@awﬂ:t h dilute hydrochl oric acid.

Thé—fii kt are was sti Q‘;’lﬁg)rm“" ophenyl cid

hloro-p-hyd henyl id
1, 525, 526 D_a_mm,;;fletﬂf,&p ,,rﬁceﬁcegzlscmc %%40 1 hr. in an ice-bath and

the pr pduct: vvas ext mag-amilo-imheho yiacemf:ada:t,hyl acetate. The extract was
‘washed{with 21¢ 20 lﬂ-a-a%homwél’oxmyg}xcw, . of saturated sodi um c¢hlori dd®

sol-uti pn. The ethyl %%ﬁgg%%ﬁ@ Eé‘iqaadlﬁt 35[ERR] at 15 mm to an oil

% aci =of 50% THF was added. The
et

and trjturated W|th c&@m SpebiBrely (ppod wadd of
7-(D-attert.-but oxy7-XD -« - 2 - thiraylexuaidd )chmm@fnaMldm)zob 53- ylthipthethyl)-
T ooshmi &\ tlé”ﬁé@é Bia 3 mBsF"’cmWWm Q Seme e oo tBpt b

i s .shnple was a i o}:(ofcim t n was
St’:'lrrej Ijordl hr| ag 'O(Demga Ateph 03 - aﬁi ié&’%hfgﬂamﬁh&%%ﬁmi ngri%tt e
col lecie i ssol ved i methfd) phO usted to .0 w I lute
arrm?___m Im hydr&% de (7Nl-m)+9 PTIﬂrﬂGt me(t:mls) chthcaehﬁxynwdymmWrﬁhﬂFM-er 20
ol et ong B [T vt ot g

z a

- car baxymet hyl t et raquD -a p~ cylbﬁomeﬁyiacﬁ%mb;lol 93 = (13- carbofilethietrazbl CHE tal&;nyl | c '
?m dt h‘ t >1tQ®[ ERR], gﬂbw}gf&hﬁﬂbaggwmgﬁgw& épﬁ%%e%gl\l/\éerr;ﬁedc nillﬁfl?f}-ent 25

or the structure. ERP\’fdd :
Found:{.C, 43.17; H 44 ﬁ}mylacetamxdo) 3. ?1 carboxymethyltetrazol - 5 - ylthio- - .
1.5 Exprple 4. 7 - 2 m $ydm -4 -loidacid. cycl ohexadi enyl acet am do) - 3 -

(1 - car boxyr‘ré?hyl 7t-e(Dr-azo#n -—ﬂU§r0Ph€y3ﬂa¢tmﬁ®th%/+ §1 Searboxymethpitetrazoly- S - ylthio- 30
carboxylic acid. [ERR] Dm%bﬁn;ﬁﬁ;ﬁc;f‘ﬂdo)"soi utyi on ,of QOah'%u o (p q9|3 mol e)
of -2-t} but oxycar bonyl a(m T BLIV] 3 ol £ ey, 20" heXadrenyl ac atid and
0,303 g.- (0.003 nol ) @ -l @Lmeamammophanymeté}mad) »t (THEamm&hylfefrem at .
O[ERR]{and 0.33 g 90 Doﬂthmlc@yl) ofephsbbmw dhkodof or mat e was added. The 35
mxturg was sti rred 1 g %"1‘?&’ déd ¢ o capbeppeshligazelt- o, 003 -
mole of 7 - amino -73 el ro&féxaﬁyﬁiéﬁm @azszl SoBymaliBoaTS Iy 3
cephem - 4- 25 c:aetﬁw)wd 1C- 3G 6m in 9. 2
‘m. of{50% TMF. Th&-(D ‘631 ﬁgmaﬁﬂmgwnme@mgnmsssmrpaebpxrrmthyket{aERR] 40
hr. at{ 25[ ERR]. The,t ¢ hot fiedfidt 30 ER and
the repidue was \A/as%e?%m&eéﬁ)%e& "E‘%"";"ﬂ ‘hen |Iu‘faq’% thyl?&mm? rgm

o - (D - « - m - methoxyphenylacetamido) - 3 - (1 - carboxymethyltetrazol - 5
45 ylthiomethyl) - ceph - 3 - em - 4 - oic acid, 45

7 - (D - a.- m - hydroxyphenylacetamido). - 3 - (1 - carboxymethyltetrazol - 5-

ylthiomethyl) - ceph - 3 - em - 4 - oic acid, -
7 - (D - a - p - acetamidophenylacetamido) - 3 - (1 - carboxymethyltetrazol - 5-

P : ylthiomethyl) - ceph - 3 - em - 4 - oic acid,
- 50 7 - (D - @ - m - aminophenylacetamido) - 3 - (1 - carboxymethyltetrazel - 5- 50
: vlthmmethvh ceph - 3 -em - 4 - oic acid, and
St 7-D-a-m- acetamldophenylacetamdo) -3-(1- carboxymethyltetrazol -5~
. - ylthiomethyl) - ceph 3 -em - 4 - oic acid, respecnvely
Example 9. o
55 7 - Phenoxyacetamxdo -3 - (1 - carboxymethyltetrazol - § - ylthiomethyl) - 3- - 55

cephem-4-carboxylic acid by thiolation of 7-phenoxyacetamidocephalosporanic acid.
Sodium 7-phenoxyacetamidocephalosporanate (0.27 mole) is suspended in 1000
ml. of 0.1 M phosphate buffer pH 6.4 to which is added 0.31 mole disodium 1-carboxy-
- methyl-5-mercaptotetrazole. The solution is heated at 55° C. under a nitrogen atmo-
60 sphere for 5 hr. After 1 hr: the pH is adjusted to 6.4 by addition of a small amount 60
. of 409, H,PO,. At the end of the 5 hr. heating period, the solution is cooled to 23° C
and the pH adjusted to 2 by addition of 3 N HCI under a layer of ethy! acetate. The
product is extracted into ethyl acetate and stirred for 15 min. at 23° C. with 2 g.
of (“Darco KB”) decolorizing charcoal. It is then filtered through a pad of diatom-




hal f with water. The sol ution was acidified to pH 375 Wth di fate
.hyd;ochﬂ ori¢ acid and the product was collected, dried for 18 hr. in vacuo C

B T

oveM RR] at 25[ERR] to yield 30 1.55 g. (54.0% of white powder. A
total af 3.4 m. of trifluoroacetic acid was 30 added to the above
7-(a- (Zé—t but oxycar bonyl ami nonet hyl - 1, 4- cycl ohexadi enyl acet -

am do) 33 (1-carsoxynethyltetrazol - 5- yIthl orlézmb) 3- cephem4 car boxyl I C

acid and stirred for Abee U S ued

ether dnd the préci Ky é“fi@%gt‘e%ﬁmi’dé’éf ‘eh&,a S gt ate
sal t wes suspended i B,(3.vAderlvacu@h w\@relarsolaﬁ-phenoxyacamﬁtd@.m(usdr afol-3- Wi t h.

di | ut e-fammoni um hy dr dshioghethylTHiecephematycatbenyliciaedd. was 35 tri turat ed with -

wat er, jcol | ected and washed with water and, %ﬁt ﬁpe The product was dried -
18\ar. “iin vacug over [ EBlacientop thelsiiidth 9lp8 sz{@m in the proced s
7-(2- am nomet hyl - 1, &Eﬁ%‘fw@mm&fﬁéﬂmmm do) g 7i¢ in the procecure 5 :

> 160[ BRR], ‘sl ow dec ; 7- ::hlecgyiiﬁﬂﬁgig posperdfiated. for [ERR]] H20: C
0o

45.18; H, 4.551 N, 1 QyAllithioacetas )e’g anardh 4.68; N, 17.09. The JR,O'
‘and NVH spectra wcresomamm@inea&&a:ﬁ:ads-cebwos@wme,ture Example 5. 7 - (a - - )

Am no -{ 4 - hydr oxyp#?élnyﬁddé@tmlﬂ ld@)-oepf(absmraomboxyrret hyl tetrazol - 5-

car boxyinet hyl t et razo#odmmg -phe atdtﬁmﬂyh%pora&tw;ephem4 carboxylic acid; mp.

i ylthi O mf_iuo ; Fpmide-ce % c acid. . -
a5 [ERA] [ERR|1sTo a ,3@1 7 ST tﬁfg@pﬁﬁ‘gﬁf “of : | s
D-(-)-Ntert-but oxycadnbﬂ }o@adagaﬁlrdexgphalab@w{eginnm nein 92 m. of- _
t etr ahyldr.of uran was ﬁd@@d'bxonloa Mmg Ingpbranjaten pNimi!, golduce-*m)r hoI ine. The

sol uti gn was cool ed 1.(4- &fbwwkm%) oFitamsthyb v 3c1eERbEB= 50
formate was adged aly . qrz e hciﬁﬁdﬁtlsrrwgca\mynfeaﬂkamdsf [ Qhedeiyises 20
and thg 50 41 cephem - 4 - carboxylic acid,

41 m xgd anhydride sbru? rcSh%Sthéd 3t0(1a- GirtieRm]jethgltdtiazol (-)lﬁ -Gﬂth@n&hsg) 80. 01
; cephem - 4 = carboxylic_ acid

nmol¢) -df 7-am no- . X ra
ylthionethyl) 25 3 - ce%ﬁndﬂ e dh’jg;g [ REXuY "“\é1‘&'(‘%%““1’?(;;g ’(“cS“"B‘f’%r%) of
N- net hy|l mor phol i ne im- r*_\mr!;)r:mmfo -vsat &-c niShyltrhBD S\agithickiethyyd 31-Qephdm-hr .
e 1 T o ot o e
and | 5 el acted oiistem "iﬁ‘@t@,- aetmem&ers ;ﬂ%&ho&@ﬁm- 30
sol vent] was azeotroped i-&emengaseayboaﬂiclzd:dat 30 5 m. e resi due

\TI\/B,S trilturated with &t |6-e|r-c atlgﬁh@me%dny St-ddti cargoxmctwlteumlccmmbtomdﬂmﬂy

il tratlion.” This vvashg triansf rred i ) t']

“of -trifll uoroaggtic amg Vet ? ga%b At "ﬁ"?c”’yre soI uty é”n S0
diluted with .25 m . »f cmdsaeamam 3hel pfaaﬁmtethy\mmmieﬂﬁﬁﬂmhyl)tlsl tc&paém.on
and ~. 110 suspended |n45cmb0XYbﬁf atvdataevl The mi xture was adj ust ed tﬁ%ﬂlﬁ
with cdnc. ammmoni umh 9(';‘?’?}5’1’1“ “;P“wxhhkeifemhﬁ Hhiomeyply oéa em-The
cted cby rat

l'i ght tansolldwascolle i

25

%

_%

on and dried in vacuo over P205
for 24ihr. to4pield 300 ng. 7-(- amno4 Byahipixagphenyl acetam do) - 3 - (1 40
car boxymet hyl t et razdl - {D5 ¢-9rm@h|-@n‘em‘ hydmxsa’hmxaa elm. 3 - ¢hr lgaxb@tvm@hyérm d.
Mp. 175[err] slow decd Ar?a'lf’lih’_eﬁf" fog 10 Carb°xyl‘° Eédgj”eg‘ g
42.78; |H, 4.24; N 17. 3% hEOSNEe deid tikmetty dbbie ef‘ THSHd NVR

spectrg were Gbn5| staem- tom (4 thcbbxwmw ea 'I:he( wlamnd) daciamino]- 45
_ - 7-(1- carboxymethyltetrazol 5 - ylthwmethyl ) 3 - cephem - 4 - carboxylic

; acid.
3 Sodium 7 - [« - (4 - hydroxyphenyl) - « - D - (t - butoxycarbonylamino)-
i acetamido]cephalosporanate (0.27 miole) is suspended in 1000 ml. of 0.1 M phosphate-
50 buffer pH 6.4 to which is added 0.31 mole disodium 1-carboxymethyl-5-mercaptotetra- 50
" . zole. The solution is heated at 55° C. under a nitrogen atmosphere for 5 hr. After 1 hr.
_ ' the pH is adjusted to 6.4 by addition of a small amount of 40%, H;PO,. At the end
o . - of the 5 hr. heating period, the solution is cooled to 23° C. and the pH adjusted to
2 by addition of 3N HCI under a layer of ethyl acetate. The product is extracted '
55 into acetate and stirred for 15 min. at 23° C. with 2 g. of (“Darco KB”} decolorizing 55
charcoal. It is then filtered through a pad of diatomaceous earth (* ucizte"—reglstered
Trade Mark) and the ethyl acetate removed under vacuum to leave an oil which is
triturated to a solid with diethyl ether, collected by filtration and dried over P,Oj
under vacuum to yield solid 7-[a-(4-hydroxyphenyl)-a-D-(t-butoxycarbonylamino)- :
60 acetamido] -3-(1-carboxymethyltetrazol-5-ylthiomethyl)-3-cephem-4-carboxylic acid. . 60




— e vn e ma o m ¢ wad e nAe A i s A e

t he p.re_%enc'e of .75 nol e isopropyl al.cohol in the product. Exaan e .6.. 200 . C

Sub‘stitf"t_io.‘n in the procedure of exanple 2 for the -
D- (%34 2f or nyl oxy- 2-phenyl - 20 acetyl chloride used therein-of an
gﬂ:“ erIOI r quanti éy--?f monosubstituted D-(-)-2- fornyl oxy-2- phenyl acetyl
ori prepared -from the follow ng ' : e
_D- 2- chl br o- mandetSi c—aci-c—-25— D3 Wing monogyiabstuted D-mandelic acids: 45,

o rmoTo-nariactrrc dull U,

25 D-4-¢hloro- mandel i B. 2G| [ - B--24binonio- (ARdefpopher cerampidp] by bl meAdept
aci d. sDl 4-br ono- mandel | cmellsitetrasdlgy 5 - yithiomgh entn lic> arid. c
' mandel I ¢ .ﬁ t.ggz ﬁgﬁydm,l;pﬁgg% ?{3 fgﬂd {tgimgﬁ .mrr:icrczioéa-_ acetamido]-

30 D-3-§! uoro- mandel'ig 7f| :

S - . - ¢ - darboxymethyltetrazol - 5 - ylthiom Q¢pRent B d @hrbékylRC
D-2-trigluoronmethyl - Wgﬁlﬂbﬁis@ goﬁtd B35 el o irjiﬁuaaaa&nghath#g]n&es illowalgp chme3® - 5
D-4-tri§l uor omet'hyl - ne3tde) ael @izted for an additional 30 min. This solution is slowly poured into -

35 iD-2- 4ni no- nandel i CIQQQitlr’d;OfDn Pgéfég@%}‘t u

id: - nNi 0O- was wit 3
ZSI C[j),. 4. 6‘”2,[ pl)f :fg.ﬁpngrlcigzjé,g ﬁt&lﬁ&%‘: sol ed@)x(r‘x}fz m ._y ,Eéﬁ)&;%@ﬁ frtingC30Pfalndl at 23° C. the

: : ; , . (BaLe oldsizidg Shancchl mfdcﬂmd@tl c 10
aci d, D44-hydroxy- mangiiatecand itet, stickimg 10 min. 4D-23° ﬁ‘seﬂhy!urm@gﬁepdhra@g 1p “Celite”
45 .D- 3- iyet hyl - mandel i eada@'h?g ﬂ’ﬁlﬁﬁ“ﬁ it afiﬁi‘ﬁ@a@l 1% LE &ﬁ‘ia; i W@Sﬁ?ﬁa’ﬁ%l »

- _ e 1 VaPOTr: undger, vacuum

aci d, D43-nethoxy _mang ‘Eél'?’ 6 P, A—%{Hﬁ ydFbi }‘l@?@&ﬁd)]-3-‘(1-

1!
. i acet duct, 7- drss
respectijvely pr PQUCGSE?, o f;ﬁhﬁ;@éghy -1—53pﬁmf-&%kyhc- acl) is collected by 15

oxyphenyl acet ani i do) filtration adlair driedr Doxynet hyl tetrazol - 5 - ylthionethyl) -

e EQ?QW@M@ETE"

3 - cepHem -4-carboxylic acid conpound in sfep A,,which s stubsequen
convertdd to Dipotassium 7 - (D2 2 - -ngigxqggle . S, S q .
e ; o _ ac ” of Ha-(4- ‘Bh"é 1P- (t-batoxycdrlonyl- .
carboxyret hyl tetr.azol moyidﬁ?mﬁ%ﬁﬁyﬁiam&éﬁ é&e%ﬁg% Eﬂ%ﬁm%h&wumm 55

Di pot assi um.7 - 26D - eightCddlthe eephalaymeize| midi mioduced, Br cfample, by acylation of 7—ACA 20

car boxynethyl-t et r azol in the usu Bamec with t hi opet hyl ) .~ 3 hem-" 4 -
j 2+( tert.-butox: nylami -1.4-cych '_Peepg,'d" Do
chrvoiyTite oot sne S Feu A R o (1
i th: fa

car boxynethyl t et r azol aVind ; N - .
ar : : 2-(tert-bubdxydat v1)-3,2:cydidhpdamyacetic cid, car boxyl at e,
Di.pot a:S_.rS_TiIE um 7 25(D -2 qbutoﬁbﬂliﬂﬂylamiﬂ‘mm&@l-&m‘)d:lu)'pheny&cetic add,- . Y : 25
car.boxyn_Jet hyl t et r azol o-(86.-butoxycarbonylans ommlq,m) H%'gfﬁ 'cl)acid; 3. - cephem - 4 '
car boxyl:at e, . ﬁ-[&(;eg.-gtowcarbgny : 2in3 et g@er%] opionic -aic1d T 7 P (D - 3 T
O . . D-{5—)-Nt-butoxycarbonyl-2-(3'- =4’- glycingy - -
brom - mrandel ani do) n@-;ﬁﬁmmﬁ%ﬁ)@xﬁmﬁz el hadrodyphedy Dl hi omet hyl ) -
- cephem - 4 spcar b pNet-butbxycarbonyl-2-(3-acetoxyphenyl)glycine, : S 30
SR D-(—-)—-N-t-butoxycarbonyl-z-(1’-cyclphexenyi)glycine, ' : '
D-( — )-N-t-butoxycarbony!-2-( 3’-chloro-4’-hydroxypheny!)glycine,
e . : D-( — )-N-t-butoxycarbonyl-2-(1",4’ -cyclohexadienyl)glycine, _
e & . : D-'(-—)-2-tert.—butoxycarboxamido—3-(1',4’—cyclohexadienyl)propiom'c acid, : _
A v 35 . D-(-—)-Z-tett.-butoxycarboxamido-B-(4'-methoxy-1’,4'-cyclohexadimyl)propionic acid, 35

2-t-butoxycarbonylaminomethylphenyl-acetic acid,
N-tert.-butoxycarbonyl-1-aminocyclohexanecarboxylic acid.
D-(— )-a-tert.-butoxycarboxamido-3-t.hienylacetic acid, -
' D-(—)-a-tert.-butoxycarboxa.mido-2-thienylacetic acid, o .
40 ,8—(2-tert.-butoxycarbonylaminomethyl—1,4—cyclohexadienyl)propionic acid, . 40
ﬁ-(2-t-butoxycarbonylaminomethyl-1-cyclohexenyl)propionic acid,and . '
D - (—) - N - tert. - butoxycarbonyl - 2 - (4’ - hydroxymethylphenyl)glycine,
. respectively, produces : . .
7 - (2 - aminomethyl. - 1,4 - cyclohexadienylacetamido) - 3 - (1 - carboxymethyl-
45 tetrazol - 5 - ylthiomethyl) - 3 - cephem - 4 - carboxylic acid. ' '
' 7 - (D - a - aminophenylacetamido) - 3 - (1 - carboxymethyltetrazol ~ 5 - ylthio-
methyl) - 3 - cephem - 4 - carboxylic acid, C
. 7 - (2 - aminomethyl - 1,2 - cyclohexenylacetamido) - 3 - (1 - carboxymethyltetrazel-
- 5 - ylthiomethyl) - 3 - cephem - 4 - carboxylic acid. S :
50 7 - (2 .- aminomethyl - 4 - hydroxyphenylacetamido) - 3 - carboxymethyltetrazol- S0
: 5 - ylthiomethyl) - 3 - cephem - 4 - carboxylic acid, - - o :
7 - (o - aminomethylphenylithioacetamido) - 3 - (1 - carboxymethyltetrazol - 5-
ylthiomethyl) - 3 - cephem - 4 - carboxylic acid, S
' 7 - (8 - o - aminomethylphenylpropionamido) - 3 - (1 - carboxymethyltetrazol - 5-
55 ylthiomethyl) - 3 - cephem -4 - carboxylic acid, T _
. 7 - (D - a - amino - « - (3’ - methyl - 4’ - hydroxyphenyl)acetamido] - 3 - (1-
carboxymethyltetrazol - 5 - ylthiomethyl) - 3 - cephem - 4 - carboxylic acid, -
) 7 - [D - « - amino - « - (3" - methoxy - 4’ - hydroxyphenyl)acetamido] - 3 - (1-
carboxymethyltetrazol - 5 - yithiomethyl) - 3 - cephem - 4 - carboxylic acid, _
60 7 - [D - @ - amino - « - (3 - acetoxyphenyl)acetamido] - 3 - (1 - carboxymethyl- 60 .
tetrazol - 5 - ylthiomethyl) - 3 - cephem - 4 - carboxylic acid, .- .
7-[D-&-amino-a-(1'- cyclohexenyl)acetamido] -3 - (1 - carboxymethyltetrazol-
'S - ylthiomethyl) - 3 - cephem - 4 - carboxylic acid, o T o

45

55
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45 ,8-(2-t-butoxycarbonylammomethyl— -cyclohexenyl)-propionic acid, and 45
- {—) - N - tert. - butoxycarbonyl - 2 - (4’ - hydroxymetbylphenyl)glycme, respec-
tively, produces
7 - (2 - aminomethyl - 1,4 - cycIohexadxenyIacetamdo) 3-(1- ca'boxymethyltetra-
zol-5 - ylthlomethyl) 3- cephem -4- carboxyhc acid,
7 - (D - « - amirophenylacetamido) - 3 - {1 - «.arooxymemyltetrazol - 3 - yithio-
methyl) - 3 - cephem - 4 - carboxylic acid, :
. 7 - (2 - aminomethyl - 1,2 - cyclohexenylacetamido)} - 3 - (1 - carboxymethyltetra-
zol-5 - ylthxomethyl) 3 - cephem - 4 - carooxylic acid,

: . 7 - (2 - aminomethy} - 4 - hydroxyphenylacetamido) - 3 - (1 - carboxymethyltetrazol— :
55 5 - ylthiomethyl) - 3 - cephem - 4 - carboxylic acid, 55

7 - (o - aminomethylphenylthicacetamido) - 3 - (1 - carboxymetny;tetra‘,o. - 5-

. ylthiomethyl) - 3 - cephem - 4 - carboxylic acid, _

- (B - o- am1nomethylphenylpromonamxdo) 3-(1- carboxymethyltetrazol - 5-

ylthiomethyl) - 3 - cephem - 4 - carboxylic acid, 3

7-(D-a«-amino - a - (3’ - methyl - 4 - hydroxyphenyl)acetamxdo] -3 - (1
carboxymethyltetr azol - 5 - )lth]omethyl) 3 - cephem - 4 - carboxylic acxd,

- [D - « - amino - a - (3’ - meihoxy - 4’ -~ hydroxyphenyl)acetamido] - 3 - (1-

carboxymethyltetrazol - 5 - yithiomethyl) - 3 - cephem - 4 - carboxylic. acid,
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D- a- ani.njo- m ni t ropher?y+ &Det i camiod €2 6ﬂnenylacetamﬂe)a. a8m (- parhmmgzmrmgll-ai:et i C
acid, . ylthiomethyl) - 3 -'cephem - 4 - carboxylic_acid, 20

D-a- ani flo-n ret hyl pndhy 'Séﬁ,gﬁé“‘ Bty ¢ 1a,ml;}°§’§)ﬂ¥“f’f§4@kan3'&"‘3if§£§@k@x’é bt AR
D- a-am-no- m chl or opheny{mcgk Aohexenyl) propionamido) --3 - (1 - carboxymethyl-
1,525, 626 . tetrazol 5- ylthxometbyl) 3 - cephem - 4 - odBoxylic acid and

D a~ami fo-p- f | B8r ophéh %m - Eiahvm hoélretbyq, B
D a- Zm Flg-_'g-'am _nggﬁenw 1 li&%i yighiomethyh) ?ﬁ%ﬂﬁﬁéﬁg eﬁ{?‘fe&r%%}é'l c

acid,-5j. - .D-a-ari m thox h
5 D a-ami no-mio dopheéégltgibﬁﬁ $s &{a:ﬁ{él d Y%_ flro )u]réldg]c ql hydroxyp‘zenylacetamxdc}

- chl or o-{p--hydr @eyphenyl aeﬁmylﬁmacl(m ntd; amasn m&pmuhngym]maylmmtdfa-mmm 30
D- a- ani fo- m net hoxyph@cﬁhmmsmdded@ eh 1cq_@)oled suspension of 20.8 g. (0.0413 mole) of 7-(D-a-
D- a- ami.do- m hydr OXypng?? % 1x=§lfagqtamxcclio)cccaiphalosp?:ramc a;’cxd Agas ai) d1mcthylfom1a}§mde-
: S . . vate ), in 1 ormanmiae. ter about tete:e
10,-D- a- gni no- p- acet afL HOINGENvas rbhe stiirer ORI TYP: TPheA B RIS e & AfleddC
aci d, and D- a- @81 no- idcCebagl dp pher) yaed with efifyi eketateemp and aqneduy ,phapdf eddifds 7 35

(D - a - 2 - thi enycb 2.8 MidoH2 7, pipsphofiq acid. c“éhcmba@ymtrh Pex ted And khe_aqepous

. “dimethylffo: f phasg was cgxtracte four ¥ ethyl acetate, The .
{|5t h|7_0rmt Byl ) 153 :ﬁ bined n{ ani extract ereesiﬁ % é“e\i @e’r ca)t-b 5E-eate:r.l ﬂlterid
-7 - {(D-a-.3- lcbriden @ presstire to ove Qﬁfdm)@éf@ -5
- ylthi gnet hyl 4e was added and the stxrred solution was treated slowly with 15.1 ml. (o 0408 mole) 40

of sodium 2-ethylhexanoate in 1-butanol causing the product to crystallize; 18 1g,
75.5%. The IR spectrum was consistent for the desired product.

-7-{D - a- [3 - (2 - Furoyl)ureido] - 4 - hydroxyphenylacetamxdo} - 3 - (1- )
a5 _ calrboxymethyltetrazol - 5 - ylthiomethyl) - cephem - 4 - carboxyhc acid disodium
salt. 45
‘A mixture of 4.0 g. (0.0069 mole) of sodium 7-{D-a-[3-(2-furoyl)uieido]-4- '
hydmxyphenylacetamldo}-cephalosporanate, 1.83 g. (0.008%5 mole) of S-mercapto-1-
tetrazole acetic acid disodium salt and 200 ml. of pH 6.4, 0.1 M phoephate buffer was
heated at 75° for 6 hours under a nitrogen atmosphere. The reaction mixture which

50 had been stored in the rcfngerator ovemlght was_ ﬁltered to remove a small amount = 50
-of precipitate. The filirate was adjusied o pH 2 with 6 N HCl and the smixture
extracted three times with ethyl acetate. The mixture was filtered during the first
extraction to remove a small amount of insoluble material. The combined ethyl acetate

2 extracts (volume=500 ml.) were washed twice with water, dried (sodium sulfate)

S5 filtered and treated with 5.1 ml (0.0138 mole, 2 eqv.) of sodium 2-ethylhexanoate 55
in 1-butanol causing an oil to scparate. The solvent was concentrated somewhat to '
remeve water and the mixture stored i in the refrigerator. The solvént was decanted and
the gummy product was triturated with acetone giving a filierable solid; yickd 2.0 g.

The product was dried in vacup over phosphorus pentoxxde The IR spectrum was
60 consistent for the desired product. 60
Samples of the compounds prepared in Examples 1, 2, 3, 4 5 and 14 after solution '
in water and dilution with Nurrient Broth were found to exh1b1t the following Minimum ..
Inhibitory Concentrations (M.I.C.)" in mcg./ml. versus the indicated m.\.roorgamsms _
as determined by overnight incubation at 37° C. by Tube Dilution. T .
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55  tetrazol-5-ylthiomethyl)-3-cephem-4-carboxylic acid of example i and claim 2 of Us. - 35
" 3,766,175 is a very potent cephalosporin exhibiting a highly desirable spectrum of
activity particularly agamst cerrain Gram-negative organisms. Unfortunately, this
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. in crystalline form in the kidneys as it is concentrated herein during excretion. This, .
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cyl or hydro -51 uF gﬁeﬂ%ﬁso?azcl%—yl-@&&n&lom ¢ pharmaceutically
e 35 sal't t henyl-5-methyl-isoxazol-4-yl-carbonyl or

pi val oyl oxynr,lz'hsyhmhlora;m&tynxmyltsyﬂaonm;arh@x et hy

| -, acetonyl -

lidyl- or
ester of a corrpound as clained in daimg. 3. A conpound as
n Claiml or 2, wherein [err] is of the fgrmula

. o _  Z—S—CH—C—

| wherem Zis axnmo(lower)alkyl N-(lower)al.kylammo(lowet) alkyl or N,N-di(lower)-
alkylammo( lower)alkyl or R' is -

ek
Z—S—CH,—~C—

wherein Z is aminophenyl, aminophenyl{lower)alkyl, N- (lower ;alkylaxnmophenyl
N,N-di{lower)alkylaminophenyi, \I-\lower)alkylammophenyx(lower)alxyl N,N-di-
(lower)alkylammophenvl(lcwer)alkyl phenylamino(lower )alkyl, phenyl(lower)alkyl-
amino{lower)alkyl, substituted phenylamino(lower)alkyl or substituted phenyl(lower)- -
alkylamino(lower)alkyl, wherein substituted phenyl is defined as a group having the

formula

50

S5

°l§3m°‘“;lh'3§kr dney even if converted 25 in the body

10

15

25

45

50

55



NH2 40 jrmssmssioior s e e i »{‘erwf-}~ »-ek-..t..hem«m
benzal d pyde or: salicyl al dehyde der| vative of the -above defr ned [err] -
groyps, 4. The conpound as cl-ained in-any one of C ains g @

't he- .r | a [err] [err] [err] 52 .
1,525, 626 o 5:“" J#]!ﬁwﬂﬂ lms

clar medi i n _CI ai 1 or 2 ‘having the D confrguratron *n

where [. rr] 5 ISPV ISV T Y fnrr1 [err] _6._The conpound of C|al rﬁs
5 havin the Dconfrguratron |nthe7srdeq|ha|n andtheforrrula[err] 7.
The conpound of claim5 having the D config ion in the 7-sidechain and
10 ‘type formula : '

10 2 8. The conpound of claim5 having tﬁe D configuration in t he

sidechai n -and t he i ohioh! K addeX dre ARe or different and ard 1&&&&&@89&%89 i gred i
claim 1 or 2, havi ngxydxbgn,mwmnﬁhlgurmm@rilfgg);l?bé r(l::v:r)alﬂo'iyjmt& ﬁ,.%,ffe
wherein R is of thawethstaadpbengior R'is  [err] in which Y i's hydrogen,

chl orine, brom ne, fluorine, trlfl uor o thyI am no, nitro, hydroxy, |ower

al kyl of 1-4 carbon atons or kl‘n y of 1-4 car atong. 20 5
10.” A cpnpound as clained in CI havi fid®the D ¢ »‘g’ﬁf"& Ton in the -
7-side-{ 20 chain, wherein [err] has the structure [er¥] 11. A corrpound as
claimed in laim1-.or 2, vvherelnllerr] has the structure 25 Ng -
[err] 53  whereinm is 1 or 2 or _ 1,525, 626 o
53 12. {The corrpound of claim 11 having the fornyl a CON - Terr] 13.
The corqpound of claim 1 1 having the fornula [erf]-ON [err]
: _ _ . Z—S—CH,—C— : S
. I wherein Z is a radical of the formula S
o : ' ; _ : _n"\@ y
I B ' K : R - o L
- Ty
' : “10 in which R® is (rower')arkyr, (lower)alkenyl or (llo.wer)alkynyl or Rtis - 10
—"\
Pl 3—
R—x’ J

\J’:

. .wherem formula R4, R* and R* are each (lower)al 1, lowe 1 1
or (lowet)cycloalkyl and R%; 'nay also be hy(drogen), oI;YR'( r)a yasl (lower)alkenyl

B
I Vs Ch-C—

X

15 . 'inwhichXisﬂuoroorchloroorR‘is I o : : 15

“wherein X is oxygen or sulfur; B represents d1(lower)alkylammo wherein the alkyl
group may be alike or differsnt, piperidino, methylpiperidino, dimethylpiperidino,
_ yrrohdmo, methylpyrrolidino, dimethylpyrrolidino, morpholino, methyimorpholino,
20 dimethylmorpholino, N’-(lower)alkylpiperazino; N'-(lower)alkyl-methylpiperazino, 20
: * N’-(lower)alkyl-dimethylpiperazino, tnmethylenemuno, hexamethyleneimino or a
radical of the formula

Ar--(CH,),—-N—
R1

_ wherein x is zero, one, two or three, R7 is (Iower)alkyl and Ar is a radical of the
.25 formula N _ . .' 25




e e it i

R has tjlre structure
X represents oxygen or
am no,
at ons, npnohal o(I ower ) al kyl ,

in ich
repm{en]

al kenyl bHf 2°to ggcar bon atom; [err] [err] 1[59552]6 15. A combouhd %as

in- C|a|m14 wherermz lb pllcllyl, Pt~ Crlyl, re} LIHUII)’I! |ury|

5-nitro-2-furyl. 54°. # 1, 5253626

54 16. A corrpound as clar med’ claim 14 ar ‘15, V\herer [err] h the o

structurg - 17. A conpound as ai'nmed if im 1 or & avieng L‘Ei '
struct -

a)
configurtg

CO\,

I fur ahd Z: Plkosgeni
car bor anom; rﬁghgﬁgro(lOV\erfdeglﬁlgaafl%W‘i%oﬁl_

of 2 to 6 carbon atons,

carbon a
(Iovver)a

s 10 .

5 1 C2CH2C CH NH NH
i mino, Y represents oxlﬁen or sul fur

(1ower)alkyl, cycloalkyl havi IUWJHJWIII

10 di chl or onet hyl , tr|

T4 A corrpound ‘as ¢lainmed” in Erarm T er 7] R T I A
NH- N err] or |
and Z

kenyl

tion in the
HO-  CH CO
[err] [efr] Y in whi cn'he(mngbrﬂ@ls&‘rﬁreeaolxmxamﬂuormdﬂw Bfom@rﬁwwo@@me)n or

8%%1% ,{lﬁ rr*"g Fﬂé'l’B‘rlgrre? hg |r

'sidechan’n wherein®[err] has t

[err] . Y-CNC

19|

[err].

H3C 1. *R4 [err] [err] m is an |ntegerA,-fré.m0 to 3 inclusive and each
of R3 angd R4 is Shydrogen,. nitro, 15 - ~di (Yebwer) al kyl ani no, - ' :

(1 ower)a] kanoyl am no, (| ower) al kanoyl oxy, ()gower)al kyl, . . 15 -

(1 ovver)a koxy, .sul fanyl, chloro, -iodo, bronok fqﬂuoro or - trr-f-_-r ‘uor onet hyl .

18. A cofrpound :as .cl-ai rred in claim17, where']"n Zis phenyl : .--_-2_'-t hirenyl,

3-thi eny}y, 2-furyl or 5-nitro=2-furyl. 19. A corrpound as- CJ a| rred in cIarm
17 or 18, wherein [er™eiadrishe structure 20 -

20 20. A ( 18, wherein [err] has the
structureg  ~— * C

1, 525, 626

10

15

20

cenpound as cl aigred in claimi17 or '
L S . 95
- - ' RUE%LI'
B ﬁgi}_ £ E;j% E} C@
. . - . C“s .

in which R? and R® are eack hydrogen, ﬂuoro, chioro, methoxy or methyl and R* and
R* are each hydrogen, bromo or chloro. i
29 A compound as claimed in claim 1 or 2, in which R is

c.ﬂ;-g—-c—cu,-g— o Rs R’o-,l———rcn-g

‘"‘_o/A - - N\O,Ng‘l

wherein R® and R+ are each a member selected from the group consisting .of hydrogen :

and (lower)alkyl or R* is

0 o
.IIC—-c-cqu_ or R is | ﬁ_'rc"zg‘ RN
g o T“ :

wherein X represents a member selected from the group con51st1ng of hydmgen and

(lower)alkyl or R is

n”-‘c——g-cu,-g- . n'ﬂ-cg_p'a 'y
;!\",n'. "_—‘f -u,, ,n—cu,-c-

~ wherein R2 is hydrogen or ( lower)alkyl R“ is hydrogen, chloro, bromo, 1odo, ﬂuoro

trifluoromethyl, (lower)alkyl, (lower)alkoxy, (lower)alkylthio, carboxymethyl, (lower)-
a!kylsmfon)l phenyl, benzyl phenoxy, benzyloxy, and radicals of the formula

R5
N\ o
N___'CmHa I

10

15




e i be o emi

21.. A Q.orrpound as clar rred in clarml or 2 wherern [err]“ has the forrrula C

[err] ‘wherein’ [err] Is-(lower)al kyl or an arar kyI gl?
5 .\_/ Wherein mis an integer of 1t i ke or diff

and &ach is 5H d, Br F,[err]O (Iower)al kyI o”iﬂ'“ﬂﬂi Iwmtlﬂ,m& A
conpound as clainmed in claiml or 2, wherein [err]
wherein R is (lewer)alkyl or a group of thnsz[s;;slzo’mla 10. .

Xin mis an I nteger of0t06an and [err] .are alik

10 wher

of
different and each. iMvipg Iy Z::J\@ Ingtig godowhep Ghen, fopeer S

23. A _tonpound as cl ahgalw&in , Sﬂm}pﬁél %ﬁ&?pgfhdln %th eg%k;tl @E‘%ﬁbmﬂda 0
NH 157 V\herrexdme[hgﬁre]mmosmnnas&aln&g@rfrom, @t} helugiveC2r @) isal kanoyl or
[err] is N-|sobornyl oxy- 15 carbonyl or [err] is the-group of the '
forrwlay R21'-CGN or OR[err] §n which [err] and 2 are each hydrogen,

| ower alkyl, phényl, hal ophenyl, -3-I ower gal kox Li_or napht hyI, X s
i s oxygen or sul fur, and [err] i ,o’)agrﬂx,al kyl or [err}si c20 .
hydr ogent o (-

20 24. A corrpound as cl ai rred in claim: I. or 2, wherer n ['t-r"r“] has the D
configurption at the alpha carbon atom and has the forrula H. .. 56
1,525, 626 e ;véﬁ}eén R’, R® and é{é gach %reprtisems a rxnlgﬁbe;!%kt 6ibm tixlcl\gm;rpﬁwnmﬁng
represents.5 - -in h’g@, mEsoy ol 14 ANOFRMINGq AHBRPY

four, five, six or se a@P;’:f_?]ﬁ]c& Hﬁ)ﬁrl ?K;Jd% Flﬂuoromlgg

di chl orofret hyl, trich ororreatr F'6\e en to SI X carbon atons,
[err]-[efr] mis an integer fromO to 3 |nc| ugi ve and each of [err] |s '
hydragen}. nitrqgg di- (lower)alkyl ami ne, (I%ﬁ&.ﬁanoyl am'no, 10
(1 ower)al kanoyl oxy, (lower)alkyl (conpris- strai ght and br anched char m
saturated aliphatic groups having fromone to six carbon atons inclusive),

(1 ower) -Al koxy, - sul f awbétein Ritlagd ®** dacldleprefentodrmember Welsced dtomt the groﬂ;ﬁconsxsung of

f | uoromneg hyl . i hydrogen, chloro, bromo, iodo and methyl.
15.25. A corrpound as cl aﬁorrécf°‘]’?i’“’i‘,‘1"éidﬁ¥“2ﬁm%?ei&‘i%ﬂmfhfchp"hydr oxypheryl
phenyl, i g
B
\x/c-
S .lS-' | . wherein X is a divalent radical selected from the group consisting of 15
i . AT N . ) : : :

wherein R* and R* each represent a member selected from the group consisting of
(lowcr)alkyl chloro, bromo and the radical havmg the formula

-

g

K

20 wﬁerem R%, R’ and R® each represent a member selected from the group consisting of 20
hydrogen, ﬁuoro, bromo and chloro, and R® represents a member selected from the
group conastmg of hydrogm, (lower)alkyl and the radical having the formula _

¥ 'n: i ' : | _ N
wherem R*, R® and R each tepresent a member selected from the group consisting

25 of hydrogen, fluoro, bromo and chloro and R* and R*® bonded l.ogether to form a benz 25 _
gmup, or R'is ) :

[NIc’o L J——c : NIcﬁe T N\N of .

. |
L . Ri3 3

Y e
]
e
L]




2-furyls, 2:thienyl  or.3-thienyl. 26. A conpound..as.cl.ained.i-n.ghaimde@fmy i 4
wherein-ferr] represents phenyl acetyl, 0-, m and p-fluorophenylacetyl, 20 -
o>,‘\n)a7d. p-ni trophenyl acetyl , - _
20 o-,- i+ and p-guani di no-phenyl acetyl, o-, m and R xyphenyl aceyl ,
o-, m gnd p-net hoxyphenyl acetyl, o-, m and p-net hqmﬂﬂmlmlﬂmmiw S
o-, m-?nd. p- hydr oxyphenyl acet yl , S I o

25 NN bils-(2-chl étoethyl) amii 'rophényl pr opi ogb,626 hi en- 2- acetyl , 61

acetyl ,- 4-isoxazol ylacetyl, .

30 1- cy,cl ohexenyl acet yl, .
cl ohexadi cnyl tvl e pyrid etyl , syddqonaacetyl, ; T
 Eoselzol = R@ioy.|1 51 ¢, cyal | B
i adamant y1 ) acetyl, ma@gi nopyri di ni ungletyl, o-, .
~C L M s

't hi en- 3-;
30.1, 4%
3-0-chl

rophenyl - 5- net

35.3,5, 4 triaza- 1-azoni a- (
m ‘apd _4"-5-‘-di met hoxycar bonyl - 1, 2, 3-tri azol - 1-y|_“acety| ,
57. < ' - -1, 525,626

5_7.-.-4.-.Cy no-1,2,3-tri azol - | -y’Izlzacgat yl, imdazol-(1)-acet ylﬁ, I m g‘{;d: ) -
o ey sy e e o o gty g

E . " 1) ) . . i
5 hexandyl, heptanoyl, oct®noyl, * - _ . butyl tcﬁlooacet_yl , - R0 S
trifluorjonet Ayl t hi oacetyl, . . : ' ] ST

hi oacetyl, phepoxya etKI ,JZ-phe oxly- 24pheny@_acetyl_,,

Xypropi onyl, 15 > phen xggn;yry, L g @
2yfl oxybcaf bonyl , "e-wetTyl - 2- phene bropi off o W

. wherein R*# and R* each represent a member selected from the group consisting of nitro,:
T S5 (lower)alkyl, (lower)alkoxy, (lower)alkanoylamino, chloro, bromo, iodo, fluoro, 5
: : hydroxy, (lower)alkylthio, cyclohexyl, cyclopentyl, cycioheptyl, (lower)alkoxycarbonyl,
- mercapto, (lower)alkylsulfonyl, (lower)alkanoyl, (lower)alkanoyloxy and the three

- radicals having the fonnulae |
R Rﬂ@‘(wz) T : R.ﬂ @(mz)ﬁo; ~. Rz' @_(cuz)ﬁ-s-
- . R& . R22 o and - g2 .
*“”f'-__', - . .- 10  wherein m 1s an.-integef -from' zéro. to three inclusive and R%, R?* and R®2 eéch 10

represent a member selected from the group consisting of hydrogen, fluoro, bromo,
chloro, iodo, trifluoromethyl, (lower)alkyl, (lower)alkoxy, hydroxy, nitro and amino;
R represents a member selected from the group consisting of hydrogen, (lower)alkyl
and the radical having the formula - T

o qo : | SR
15 | N | S e 15
- . i . R2| . . * R . - ..

wherein R*’, R®* and R?? have the meaning defined above; R'* represents a member
selected from the group consisting of hydrogen and (lower)alkyl; R'* represents a
member selected from the group consisting of hydrogen and Ri? as defined above;
R*" and R'® each represent a member selected from the group consisting of (lower)-

* . 20 - alkyl, (lower)alkoxy, chloro, bromo, icdo, fluore, cyclohexyl, .cyclopentyl, cycloheptyl 20
: and the two radicais having the formuiae - o _ :
; ) . ) . (cnz)m- . and -. _ @-o_ .

Rz_"@— S L ~AN

. RE : R :

wherein' m is an integer from zero to three inclusive and R*", .Rél- and R have the
meaning defined above; and R'® represents a member selected from the group consisting . :
25 of hydrogen and R’ as defined above; or R? is R : 25




p-cresd
S-chl of
S- benzyj
25 tyarn
benzoyl!
30 30

sydnone
35 qui n
2, 6- di*q
40 2-té
3-0-chl
3-3,6
conpo
Z- S- - CH
N- (| owe
or R i
am nopH
(1 over )
(l'ower)
pheny! |
or subg
phenyl }
X2 are}
hydr oge
triflug

Wl

-~ e

e

r

et hoxybenzoyl , 2-bi phenyl.car bonyl, .

xyacetyL,'p-nethyltﬁiopﬁéhéxvécéfy{;iéb
ophenyl t hi oacet, 1, S-fluorophenylthioacetyl’
| 't hi oacetyl, 25 p-am nonet hyl phenyl t hi oace

onet hyl t hi oacetyl, 4-pyridylthioacetyl, S- wammmmnmmm ,
' * € L oM s ok

| - car B#426 cycl opent ane-carbony
2-ethoxy%aphthoyl,
c.nyl car bonyl , _
f#  2-net hyl am nobenzoyl ,
rboxybenzoyl , 3-phenyl - 5- net-hyl i soxazol - 4-yl - car bonyl , '
or ophenyl - 5- YRy Rl @62 Qlch fepyebent 2 nRRBY | sel@fed from the group consisting of
- di chl or ophe(iyweralkgplp (lnydr) adkpitda, bbazfiehit, cylohaayly dyclopkbtyl, cycloheptyl, bengyl, A

pyridytthroacetyl ,

. anj oyl i soxazol
-carbonyl; naphthoyl, 35
oxal i nyl - carbonyl, 3-carboxy- 2- qui?

[err]-2C whEPRHREPUR @nsfiped ¢ FasiRhoputgsyq formu
r)alkylanino(lomer)alkyl,'or.N,hFdi(I@mer)-
s 0 Z-S-CH2--C 50 wherein Z i's i nophenyl ,
enyl(lomer)alkyl,_N—(Iomer)alkylank?égggnyk, . B0 N, N-di
al kyl am nophenyi, N-(lower) "al kyl am ngphenyl (I ower) al kyl ,
al kyl am nophenyl (.| ower) al kyl, phenyl am no( | ower)al kyl, -
| ower.) al kyl - whartin8f| B¥tand Ri*leydh, rejgreshas tai shetiberchelpdnea iyt Bogp ansstigl Kyl
tituted phengggﬁ E@fr ﬂWK%4W”W2g“g§é&WEW* v, (loweeleliyin (lswenlsikoryut ed
i s defined a ‘g‘-?@ N RTY: Fiewesinlkylaning apdoethylmercagin; @R per 1] and
alike or different and.are sel ect egunfrom the group consi-sting of:.
n, flygro, chloro, brono, (Iower) gomer)alkoxy, nitro,

wyl , (
r o- T
s & 8 Ay

alkylahino(lomer)alkyl

N, N- di -

RO S

wherein R*, R*" and R™ represent hydrogen, chloro; bromo, iodo, triﬂuoi'omethyl,
;11111011'0, n;érthylsulfenyl, nitro, (lower)alkyl or (lower)alkoxy, and R* represents (lower)-
yl or R? is ' .

g9

: 0
. ]
' (j}ﬂrj[°'
o R N\S O_RSS

* wherein R® and R* are each hydrogen, éhlbro, bromo, jodo, (lower)alkyl, (lower)-
" alkogy or trifluoromethyl and R* represents (lower) alkyl.
-« 31. A compound as claimed in claim 1 or 2, wherein R* has the formula -

) <;$¢‘. ?I;j:

’¥
or

°R7

. o
Ar—CHC— , Ar,_x_?_ -, - Ar=C~ , [
R f B

0
-

R

X

!
790
R
Rl —C—

1]
z’—t':-c- and
i
23

0
. I<".-ou
S
0

e
:

[

x -
Ar—.\'H-—E— ,
s .

wherein R* represents a member selected from the group consisticg of hydrogen,
amino, carbobenzoxyamino, phenyl, fluoro, chioro, bromo, iodo, hydroxy, (lower)-

- alkanoyloxy and (lower)alkoxy; X represents a member selected from the group con-
sisting of oxygen and sulfur; R® and R® each represent 3 member sciecied from the -
group consisting of hydrogen, phenyl, benzyl, phenethyl and (lower)alkyl; R’ repre-
sents (lower)alkyl; R® and R® each represent a member selected from the group
consisting of (lower)alkyl, (lower)alkylthio, benzylthio, cyclohexyl, cyclopentyl, cyclo-
heptyl, benzyl, phenethyl, phenylpropyl, fury), thienyl, naphthyl and Ar—; R

resents a member selected from the group consisting of (lower)alkyiamino, di-
. (lower)alkylamino, cycloalkylamino having from 3 to 7 carbon atoms inclusive, allyl-

20

25

.~ S-phenyl t hi-oaceyl ,

Ucald ‘as clai medswym, ehenylgibyl, ghenglpropyl, {omilc iemyl, hghﬂwl and a ‘member selected 45 0 s

am no,

10

15

20

25




met hyl  GAT“BRERYI o RTS8 WheF i fi m 187 1" of 20r[err] TSTZT8CH c--

wherein iz is a radical of the fornula o

(1 ower) 31 kyl . (I ower)al kenyl or (I ower)al kynyI or
[

rr 6
C-S CHlerr] . wherein fornula [err]. are each (lowe Nl IlU HIEI kyny (
| kenyl or (lower)cycloalkyl and [err]nmay aI
63

(1 owner).

0 [err] iin whi crlix is fluoro or chloro or %,;25%26

.15 X -SXygefr—et—Sth-tt+—Brepr-esents
di q owgr aI kyl am no % d‘All(-r!m:@L kp l!engi,rl i;);!ls ailqrﬂ%elmr d‘ﬂo\flﬁgﬂeﬁ;&
pi peri diino, nethyl pi PN\ y Sacxame -
met hyl pyarrol i di no, . di %ﬂ%@“iﬁﬁ%ﬁ%&? ,%%g’mﬁ,m (ﬁ'e Ripi i : I‘?‘“ mﬂ;ﬁm hyd;%_o
di met hylinor phol gno, £ aRyVEIE e aliyl @érmroazmwer)arkyr-dl (Iower)axkylplperazmo, "fur-
N - N-awelr ) &l kyl - met hyﬂaqplapem,aztetmbydrof@@lrﬂhm d, oNe@ ey =Nt unfietyRyplingi pféra&zlfhlro

g

trimethyj eneimino, .h ?F}‘i ““‘ﬁr (?Z’a h’iS?’“F’Hé‘“F idiy &“egi‘mﬂ
wherein x is.zero, O% lst gé] owet ?fyki'fn c;g &“éigleaiﬂé)? pu.ucfgq’ '

radi cal {of the 85" amio _ ' {0
25 .. 59 - ' 1, 525, 626 '

59 wherein [err] are each hydrogen, fluoroe, chforo, brono, (Iower)al kyl or =
(I ower)-i al koxy. 28. A conpound as clainmed jp glaim1l or 2, wherein [err]
has the fformula Ar lerr] 5 in which [err] are each hydrogen fl uoro,
chloro,  jret hoxyor . metahd Ar mpreseit@mohovalerd raiical hevdng pobhyfdhedoremalee br ono - or  chl oro.

10 ' 29. A conpound as clainedin claiml or 2, in which R is
10 wherdin [err] and R4 are each a ®enber sel e‘ét ed from ghe group .
consi stijng. of hydrogen and (| oweg | or S [err],,{%}_ wherein X
represenit sca. nenber sel ected from -grsOU]:krs sr 4 ng £~ hydr ogen and

15 (lower)al kyl or [err]is *
[err] wherein R2is hydr en or (Iovver ) al kyI [err] S hydrogen chl or o,

oner 15 ik @} S T piz*"rzrr@m%rﬁ“rr%%;ﬂ
zy KYAc ul He

benzyl., phenoxy, ben ornula_
_ S
HoN N"‘"ﬂ
oﬂﬁ)—cuz-s{ 'u'/N' |
s : oM - CHy —COGH .

34. A process for the preparation of -e. compound of the formula

o . ) s ' :
20 R mr-r.:—tl;u/ \tlil!z C ON—N. .
o : —N,_ C—Ci;-5+ c\,»“i _ o : 20
o ~OH Ch, - COOH

wherein R* is acyl or an ester or & non-toxic pharmaceuncally acceptable salt thereot
characterized by reacting a compound of the formula

. __ . ‘g'-uu;jj%“zog%

. ' in whlch R1 isHoracylora salt or easxly hydrolyzable ester thereof with a compound '
25 of the formula _ g 25

HS —'i:;

Hy  COOH

Yoz

_ and; when R? js H, treating the resulung compound with an acylatmg agent of the
- formula R :
X




R. V\,herer n- [err] each represent hydrogen (I ower)al kyI phen_'y[ ,_-ben__z__}{zl_l_jz

cycl oaldeplsnstiB525--626 L Satitl R 7 B o 1o - R S ““‘*“
1, 525, 626 havi ng fromthree-to seven carbon atons, inclusive and when - -
t aken . oget her with >N, constitute a heterocyclic ring sel ect ed fromthe

O o g o Py o ATy BLPer ne pZ‘?;EP[ilIIﬂﬁllﬂll IETLE
hexane hyl enei mno and mis an-int eger fropgzgéi(,o 3 |ncfusr ve' or [err] 'S6§
A [ err] eacir TEPTESENT S a_NMENUET—Serectet—fromthe-—group-consrstTmy—of

gén, nitro-di (Ile\){rerdr X K Qgﬂﬁ efun(ﬁomtu)\atemamr emhlﬁos acyl, which when the

jal kanoyl oxy, en?iiﬁg r°xy§[?.j“gﬁ? poé’:}i‘ gt 'r‘E%n"e“[‘]‘?Efr 0
_fl uorome hyl ;5 ?- ir ,Q‘:Brﬁe Ese%!e sulradgfe &é@ﬂ saﬁ e ﬂfi QRl:s E
dn [err]s wherafa c{)ri?fom]cﬁﬂdhe[lﬁg?]ﬂleaﬁdi& reﬁgrngs%ﬁomﬁ ¢ &respb iRCdseflorf r om 5
"dup consi st i ngm@ﬂox éﬂi\ﬁmgeqqﬂm leeseptablebsaly rthereof, oad, Hrddsinedbt dogerting(@n 2 A

d as clainedH I“E%'ms on B[ree 2 dly af:rlh m g&fl‘["@l"?“]l pigheyfgrmula I said ggmppyndy

{val ent radical $e BOUBE B4 w50Sh S AL gcid of the formula 15
0 and .S B@rein I[;eeun}eremmnreearsels@eatfm 15E Blogy conkBLsaRk fivabhlotyRethglr, oup 10
consi s{i ng of (I owe ¢thyl-¢ ehexymethylg mmnﬂﬂd’htnml-racirrelahzyhaﬁsﬁﬁgﬂtm

: 1- d
formilg 20. ~ whé (;? A g b, Teerooe! 5] g o the
group ,onsr-str ng of 207°h U3 B orro” an e[ oro, ‘[
represgnts a -nenber sel pd fromthec.grupup consi s of. hydr o&,g
(1 over)ar kyl and_t.hrsﬁﬁ:@ havwﬂm J_orrrul a@i’ n [err present a
menber |sel ected fro e group con ting 25 'hydro HP?"’uor*o . '
br ono"4hd chl oro and [err bonded together to forma benz -.25, g or R
is R12. “i[err] [ ?"a""e 61
1, 525, 26 - 15 §-CHaCO- » CHCHpCO~ 5 2‘"@ vﬁﬁer@“[”é’i“f]‘ ea(:h15
represgnt a nenber ected from e group consi str ng-of nitro, _ .
(lower) alkyl, (lo laksarsy do
fluoro, - 5 hyd%&?ﬂ%ﬁﬁ&\é&ncéﬂﬂ%ﬁ%&% }] fw%{?&[d%ﬁ t’ﬁﬁ%"" 09

cycl ohgptyl, (lower)al m@eambmv,ctoxdmaetombfcr)m@d M,)wﬁe&e;d Rtk f onyI

(1 ownerjal kanoyl (1 ower) al kanoyl oxy and the t hree radi cal s havi ng the
fornmulae . 10 . wherein m is an int feMr om zero to. three i ncl usi ve
and [efr] each - 10 represent a ne feect ed fromthe group
consisfi ng of- hydrogen, fluoro, brono, chloro, iodo, trifluoromethyl,

(LQM’er)a' Kyl', 261 ower ) absCpti, prbéd" fdo¥dingbd ElQimagtp of 85 "Gherein R* has the D-( ) 20

conﬁgurauon and is of the formula

_ @-f"-m-' HO'-.— H-Co~ .. uobcuco- o{_}gu-co—
' iy |
o Og:;fé-_ '@3”“" c,[c.@cm- O—cuco- |

Ha
O—C"z‘}"w- cnso—O-cnzcnco- O—cuco— cuco- : l l fHco-
' NH; - . NHE

39. '.l‘he p"O"C“S acco'dms to claim 38, wherein R* is D-t )-a-ammophenyl-

25 acetyl. 25
40. The process according to claxm 38, wherexn R! i D( J-e-amino-p-
: hydroxyphenylacetyl. _
3 ) ) tlll The process of claim 38, wherem R! is D-(— )-a-ammo—p-acetoxyphenyl-
.y acety
SRR 0 30 42. The process accordmg to claim 34 or 35, wherein R1 has the D-( -). con- -30

figuration and is of thﬂ formulne _
CH-CO- 1 }cu-co’- S
Q_ i o s° O

in which Y is hydrogen, chlorine, bromme, ﬂuonne, trifivoromethyl, amino, mtro, '
hydroxy, lower alkyl of 14 carbon atoms or lower alkoxy of 1—4 carbon atoms.




rr o et b b et e e s

[err]represents a rrenber sel ect edwfromthe group consi str ng of h dro
(1 ovver)él kyl and the radi cal having the fornula V\hmr’r]’ﬁ/\/—e’tﬁﬁ (@/é
65

mean ngidefined above; [err] represents a menber sel l“ roup
co_ﬁ'gr 'stigng of hydrogen and (lower)alyl; [err] repre E‘ nmrtum mFecte
fromthdg group consisting of hydrogen and [err] as rfed tab8ve® [®rr]
each regresent aggenber selected fromthe grmzp‘,szmnsr sting of (I ovver) 20
-al kyl, @l ower)al RoxXy, cnl r 0o u o) vl

cycl ohetyl 20 and t g,t;“aoﬁ?"a‘%w&%r“‘gfdrré&? ﬁlé’ %w]h%?ﬁ hﬁ\)X/ne) Myﬁmﬁfpr %nyan

i nteger if romzero to thrage TRCHbEs\secotig b RRakds 34 or'BY Ghckdd RMBANhd gruehfel Ned
above;” dnd [err] represents a_ nmenber seI ect ed fromthe group consisting 25

of hydrdgen and RI' i ned abov r_r] |3\|§"§% each re 5@t a
menper del bet ed fromth 8 ﬁ’p consi ng of {lo ’ ’
1,525,646 62 24 mherern [err]each :
represert. a nenbgr sel g;,,_i-g_om t ogroup et ng oL ovner 3@% -
(1 ower) dal kyl t hi o, benz hi 0, cycl ghexyl, PC?S 0(San fyl) 9 olept %‘szr :

styryl, 'phenylethyl phenyl propyl , furyI- threnyl naphthyl and a nenber
selecteq 5 - fromthasgrletpaac&@dsr&hau@gh@émm rﬁﬂdhﬁﬁhylhaw ng the formula
5 whereijn [err] -each r epAésEirtpraessiefiriain 445 wheeein Rdis phenaxyacétd.- gr oup consi sting

of - hydragen, fluoro, chi 8F-othees® of Bt 34 o 3| thsreimBt FFIthe #reWET ) al kyl
(t ower) gl koxy, ni tro net hyl sul fonyl, cyano, di (1 ower) al kyl am.no and

met hyl mejr capt o;- ferr]i S‘&&ﬁ'gﬂg 10 V\,her ei n[err[Yregpr esent - hydr ogen
st-hy !, et

chl or o, -4or oo, |odo tr i f | uorQ MMt MEA-B ul T onyl SR TTE

(1 ower)al kyl or (Iovver GHesp and{err]ﬂo &mﬂts (lowergaFWT ’ :
orferr]is © - S or [err] 15
wherein {err}are-each hydr ogegmfhl oro, brono, OQIo (1 ower) al kyl f ower)- .
15 al koxy or tr.ifl uor.omet -ferr] reprmﬁﬁmﬁg.@ ower) al-k hzuu-éﬂn- _ 10
corrpoun_ as cl arlﬁed in {?ﬁul or 2, wh rg_ ] has- thedg}ééu%oAr-

Ar-X-C .- r] 20 °  -wh 4 represent S _
sel ect ed from the gr oup consi sting of hydr ogen 20 ami no,

car bobengzoxyani no, phenyl, fluoro, ch org, brono, iodo, hydr ¢xy, (Iovver)‘-
al kanoyl.poxy and (Il ower) al koxy X [epresetizss a nenber W Y-Z rom t he
group COF si sting of oxygen an@uuzfcggo_ [err] eachg el a nmenber
sel eted fromthe gr oup consi sti of  hydrogen, phenyty benzyl, phenethyl -

and, (Iovrpr)al kyl; [err] repre- 25 sents (Iovver)alkyl [err] and [err]

ea”Ch repir esent a menbdn whitheZt mprefents rpxydae Og agu}y Y repreg@ts oxygen or sulfur and Z
- represents amino, (lower)alkyl, cycloalkyl having 4, 5, 6 or 7 carbon atoms, mono-
: ' . halo(lower)alkyl, dichloromethyl, tnchloromethyl (lower)alkenyl of 2 to 6 carbon _
15 atoms, _ § 15

.BQ% L REFew S o,uu.
el =0 L::Jr .

< o R‘
S @‘lj: ; R
- : b"s 4 . .N or - N\o)—Clls

. mis an mteger ftom 0 to 3 inclusive and each of R’ and R‘ is hydrogen, mtro, '
20 . . di(lower)alkylamino, (lower)alkanoylamino, (lower)alkanoyloxy, (lower)alkyl, -. 20
(lower)alkoxy, sulfamyl, chloro, iodo, bromo, fluoro or trifluoromethyl.
48. The process according to claim 47, wherein Z is phenyl, 2-thienyl, 3-th1enyl,
2-furyl or 5-nitro-2-furyl, :
49, The procesq accoxdmg to claim 47 or 48, wherein R! has the structure

~

s S cn,nu-c-nu—g-z _ _ 25
S _ < S—cn,cp—- e - ' ' :




con5|st|
cyel open
group cg
cycl oal K
M S *3
63 ami nc
(|l ower) 4
di (| ower;
(1 owner)
pyr i di ng
N- phenyl
N- (| owen
t et rahyg
and (| ov
group cg
sel ect eg
napht hyl:
10 O [er
wher ein
hydroger
(1 owe.) -
conpoung
the forn
phar mace
conpoung
easiTy- K
25 [err]
acyl ati
1, 525, 62
functlor

~

%qm4lmmﬂaww*(lmeQKWJmp bauﬂtmamqwumwﬂ
tyl, ‘cyclo- heptyl, benzyl, phenethyl, phenylpropyl, fury),
naphthyr and Ar .; [err] represents a nenber .sel ected fronrthe

nsisting of (lower)alkviarnino, di-
yl am no havrng from3 to 7 carbon atons |nc
63 '

L /6
26" L

, dial 166l ani no pheny| (| ovuer)al kl dﬁﬂﬁa@G m)rphol i no .66 .

I'’kyl am no; pyrr Okd dl"h@%rocés& 1.?1@& %ﬁycllaﬂxlﬁ (81' 55:1'“}3&@111&1 has the D-(—) con-
al kyl pyrrol i difpgatiohbhdiesasezbilagne- | m no,.” Pi per

| kyl pi peridino, di( Iomer)alkylplperidino 1,2,5, 6- tetrahydro-

. N ( Iomer)al "\ pi perazi ng, Iomer)alkyhplpera2|no a

pi per_azi no ) al kyf r-c)09| Kyl Qi g )

) al kyl - (Iomer | pi perazi fur- M 5‘furyl

rof urf uryI ani no, ﬁ-%?gcz\?ver)al klelpl,(t#urf uryl apddn@-d-N- al kyl y&usahzl i no -

CN -CO-

ier ) al koxyani i no; [err]each represent a nmenber selected fromthe
nsisting of (I|oper)alkyl, and [err] rLepresents nmber
fromthe gro mstr pwer)alk Q%meer) @@rmw

, benzyl, phene koo

r] and Ar represe\h 'r?pnoval erYFC"r"'aéﬁcal héﬁFr'Htj‘bne of trré“'f'tfr’rml ae
[err]are- each a nenber selected fromthe. group consi sting of 15

chl or bro b1 fl oqeLhy! (1 ower)f ko-and
15 alkoxy g%?(22?§xone R u@ may rep P phergyl . HAX
of the fornula 34. vA- rmr:cgz:ess fyof-ni-B2 prepargqﬂﬂrig of a conpdwﬂdz of
ul a 20 [err] wherein [err] is.acyl or an ester-or-a-non-toxic

utical |y accejpt abite 35 adpresinhessygdf orC Bk OF Qir Qe BifpdnCACIARY 2/ 2
of the fornu 0, ﬁwmhalkﬂ, [:selo:l yl ihavirg @rs, aayl7 @fbo:aaﬁﬁé tmo@é- -
ydrol yzabl e eﬁ W écﬁrc BEREYLD Slower)alkeny fof 2he 6 carhasl a
and, when R Is H, treating the resultlng conmpound wi-th an-

g agent of the fernmula [érr] *C L MS * 64
6 ' P _ 64, 4 ich s hal or
ég%mandnigea]myﬁ_apyl, whvhézne Efﬁi

10
equi val ent gt

al
Oy

T . 1
N\ ,S ’ N\S,N » N\OIN

%T_,l'_@

m is an integer from O to 3 inclusive and each of R* and R* is hydrogen, nitro,
- di(lower)alkylamino,  (lower)alkanoylamino, (lower)alkanoyloxy, (lower)alkyl,
(lower)alkozy, sulfamyl, chloro, iodo, bromo, fluoro or trifluoromethyl.
51. The process according to clalm 50, wherein Z is phenyl, 2-thienyl, 3-thienyl,
2-furyl or 5-nitro-2-furyl,
52. The process according to claims 50 or 51, wherein R has the structure

- . H f')
C=C~-NH~-C~2

cn3 '

15 15

20 53. The process according to claim 50 or 51, whereiﬁ ﬁ‘ has the structure

HO-O—CH-CO—

0'C-M'I g




acyl grQup contarns free am no or hydroXyI sard groups "are.bl ocked by
convent ggqnal- protective groups and subsequently renoved to afford a

conpound -of. the. Formula |, and, if desired, convertrmm "mllﬁalll!'ulluﬁlfsgled C

acid, salt or easily hydrolyzable ester of a conpou
resul ti fig conpound to-the correspondi ng ester or non- tcoxiLc "

phar maceuti cal | yeaccept abl'e saI t thereof, ahd25,626 desr red. converting in a 67
resultihg salt o7 €asrl y zabI ter . of 3808 ogasttg}qo,f,ﬁ[anul al
sai d-cogpound to the cor? s °ﬁsasf°?“é“ée%a‘c. g ? rhenPorrru a . 35. The .
process*accordrng to cIa|n134 mherern a resultrng free acrd of the formula

| ‘i scongerted to an-ester ‘selected fromt Q_gr: dconsi sting of the-

pi val oyl ox'yn‘et hyl -,. 10 acetoxynet hyl - thyl -, acetonyl -

phekaeyh-," ‘p- ni trobenzyl [err]trr chl or 0- et&;yrl , 3-phthalidyl - or '
5-1 ndanyl -oxy 36. The pr ocess accor ding to &fai ns 34 or 35 wherein R is
of the fiormuta HO CN2CO- . CHerr] NH2 ~ . - CH2N2NH2
CH NH 13 CH2 Gfrein R1¢ is (lowe@alﬁ}ﬂmn aralkyl group of the forfi® = - 2CO-.
and, if idesired, convertrng the resulting conmpound to the correspondi ng
benzal dghyde® or salicyl al dehyde ‘Schi ff base. * '. 37. The process _
according to any of clains 34-36, wherein gug' s Co- 20 - . - B 38. The -
process jaccording. to claim 34 or 35, whe has the D-(-) - o 20
confi gurjat-i on- and is of the fornmula [err] HO CH Co CHZCHCO ' :
CHCO N[ err] -39.--The process according to claim38, wherein [err] is D (-

) - a- aifi lophenyl -5 25 wherein ac &tap| i lrteger of 1 to 6 and RY and R™ are alike or different and each 5
25 40 The process ac ?}: » EoNEp 4oy rf)‘é’&'“ goﬂyerﬂ;m fh)mgmiam nop-
hydr oxyghehylacetyl © PFEEasS o'?“'_ rﬁ'g err |
D-(-)) m no- p- acet oxyphenyl acetyl. * ' i . 142, - The process
accor di npg to claim34 or 35, wherein [err] _( ) con- - 30
frgur‘atron«andrs of theforrrulae Orn whi & ydrogen chIorrne .
brom ne,{ fluorine, trifluoremethyl, -am no, ni roo hydr oxy,,. J-ower - al. kyI of
1-4 car bon atons or |ower alkoxy of 1 - carb atons. .65

1, 525626 ' fo 65 43. The process

according to claim42, wherein [err} is D( ) - a- hydr oxyphenyl - -acetyl .
The-pr'ocess according to clainms .34 or 35, ‘wherein [err] has .the structure

[err] -, CNCO  ghefein R is (lower)all@l&u of thefolnfd] ~ Or 2CO
45. ,The process of claim44, wherein 'R is phenylacetyl- :
- Y

0 - ' -(cu,)&“i | | R ]

wherein m is an integer of 0 to 6 and R“ and Ri* are ahke or dxﬂerent and each ,
is H, Cl, Br, F, NO,, (lower)alkyl or (lower)alkoxy. _
. 56 The process as claimed in claim 34 or 35, wherein R* has the formula

< C o NH
- Lee

4+ 15 wherein R? is an a—halo or a,e-dihalo C;—C, alkanoyl or R"° is N-xsobomyloxy- 15 -
: carbonyl or R* is the group-of the formula _ _

Rﬁl
—C—N"" or —C—0—R®
" AN |I :
R22

in whlch R# and R* are each hydrogen, lower alkyl, phenyl halophenyl tolyl, lower
. alkoxyphenyl, or naphthyl, X is oxygen or- sulfur, and R23 is lower alkVI or R’“ s .
20 hydrogen. _ . _ - R




46 The process of cIa|n144 ‘wherein [err]iss phenoxyacetyl..
of cl gt T

'(Iomer~a|ky|
hal o( I: ovver)al Kgs |
carboﬁ 15
15 R4AYN %0-
to 3 rnclusrve and each of Jerr] is hy rogen, nitro,

340135, Wherein [err] ‘"has the structure 2NH - NZ N--[err]
!—.I-CC O CHCO 2NH- - 2N
[err]

R . 10 10 [err] in whig oxygen
Y represents oxygen or sulfur and Z repr li (Tiﬂ
cycl oal'kyl having 4, 5, 6 or 7 carbo

di chl oronet hyl', trichl origagsisyl , (Iomer[alkenyl of 2 toe®

(AT... The.PLOGESS. ... B

Y

-atons,
[err] [ QTglh]an&x at the alpha carbon atom and has the

f | uor onet hyl .
2-t hi enyl

57. The process as claimed in claim 34 or 35 wherein * has the D con-
%E,ﬁlarh a

r) al k no, (I r)alkanoyPoxy,
mer)alko ﬁp fanyl c,ggo__rod quoro
48. I'The process afgcording to & m 47, dhn Zis

3- threnyl 2-furyl or 5-nitro-2-fiuryl. 49. THe process

accordj ng to clai m.47 or 8, wherein [err] has the structure 25

car bonj at ons,

[T N

10

15

20

25

. 1-cyclohexenylacetyl, - .

A represents _
. . : z . .
N\OJ—

in which Z represents (lower)alkyl, cycloalkyl having four, ﬁve, six or seven carbon
atoms, monohalo(lower)alkyl, dichloromethyl, tnchloromethyl _ (lower)alkenyl of

- 'two to six carbon atoms,

a*

B @ {} M=

R‘ . : .- .-
3
R - it
|
@ H '[f-"a' . and ul -'I' Chy

m is an integer from O to 3 inclusive and each’ of R?* and R* is hydrogen, nitro,
di(lower)alkylamine, (lower)alkanoylamino, (lower)alkanoyloxy, (lower)-alkyl (com-
prising straight and branched chain saturated aliphatic groups having from one to
six carbon. atoms mcluswe), {(lower)-alkoxy, sulfamyl, chloro, iodo, bromo, fluoro or
irifluoromethyl and n is an integer of 1 to 4 inclusive.

fs The process as claimed in clalm 34 or 35, wherein R* represents phenyl—
acetyl,

- 0~, m- and p-flucrophenylacetyl,

0-, m- and p-nitrophenylacetyl,

o-, m- and p-guanidino-phenylacetyl,

0-, m- and p- acetoxyphenylaceyl,

0-, m- and p-methoxyphenylacetyl,

0-, m- and p-methylphenylacetyl,

0-, m- and p-hydroxyphenylacetyl,

N,N"bis-( 2-chloroe.hyl)ammophenylpro;nonyl
thien-2-acetyl,

thien-3-aceryl,

4-isoxazolylacetyl,

n- |nteger rontO

PR —— i g St 5 A, vt PR AL L T AT T

25 1111111 111111“04 9!1051'11 111104 = 4O
1,525,626 gueo- cusc-o cchO. Th@' ess as
cIained I n: cIa|n134 or 35 hherern [ Fhas t he D yﬂcon- frgurktron and
is of §he fornulae C [err] N OCS e C—_,,
aC-H O NH _ o NH - X - - ' ' ‘NH -
Y-CNFGZ o v Ko c»go—@mcuco—. Oaieo- . TN G Figriahi ch X
represghts oxygen or imn¥. Y- represefts. oxygeW or sdl fiur @hd eﬁresents
am.no," (Iomer)alkyl cycl aIkyI havi ng*4, 5, 6 br. 7, “car bori- atons rfono-- -
ha[o(lomrer)alk¥z drchloronethyl trichl oromet hyl, (Iomer)aykenyl of 2-to 65
4 ( e : . _ S

20 °

25



IS AP SR L APILE -+
i e P o it b

H.. L s e T M i s an integer fromO to 3 inclusive and
each 'of [err] is hyydrogen; nitro, di(l ovver)aI kyl am na, b

(1 ovver)a kKanayl am.no, - (l.ower)al kanoyl oxy, ) al k |, 15

(1 ovier ) & koxy, sulfarryl - chl*oro, iodo,  brono, fI uoro ﬂll“lﬂlllll“ﬂ)mu -
15 .51. The process, accordr ng to claimb50, wherein Z nyI
3-thieny], 2-furyl _or 5-nitro-2-furyl. 52. Triegngz(gcess a&cor di ng to clains

50 or 51} wherei ref+—has—the—straeture—E~Cterri—26 5S——Ttre
proocess ‘accordi ng t o chaicyald&adimyBerylwherein [err] has the structure
20 [erf]{O*C-[err] ~ Bfdypenly g« 67

N X eacetyl,
1,525,62p gg?g}?lor?tgenyl-s—methyl-xsoxazol-4-yl—ac 1?5_4- The process as .
clainmed {n cIa| M$B4 or.cydhoacefierein [err] has the formula [err] wherein R16 .
i s (Lowe})al.kyl or an éﬁ&hﬁv h-1 szi-aﬂﬁmztnne)ateml,rrul al7 5 - wherein mis:
an integer of i to 6 a A m ifigrent and-each " 5is H C
Br,. F, ND, (lower)al kyﬁs_ 3:, mz ylac HEe process a., clainmed in .
clai m34}or 35, wherei &chn 3In1ﬁol 10;!1 dhia wherein [err] is (I ower) al kyl or.

a group pf .the fornul aum&zol-(l)-ace*yl
10 wherefn m+s an. int &gdpd ge qﬁmwl%hy h%‘HBC‘? ;7 and [err]' are alike or

differenl - and each is il 'f%'f,l ;ﬂ; yl" \’/ver)al kyl - or (I ower)alkoxy. 56.
or 35 wherein [err] has the formula O i

The procgss as chfi medcyafvacaydl M 3

HOCCH-(:HZ)[err] NH * hexdrioyl, wherein [err] is an a-halo or aa-dihalo-
[err] alkanoyl . [err P‘”§°§N—isoborryl oxy- 15 carbonyt or" [err] is the. .
group ofithe forrrula s ynm(;acetyl or [err] X  R22 -0 which [err]
and R22 #re. eachzblydrogmaomxhaumuoﬁkmw phenyl , hal ophenyl; tolyl, |ower
al koxyphenyl . or napht lo@(etyls oxygen or suI fur and [err] | s Iower al kyl
or [er'r'] is 20 - - FE.Y

y!acetyl

20 571 The process %héf; or 3 V\/nerel n R
con="~fi gmrat i on as thez@h@mbxﬁﬁmpon atom and -has the for rrul a CH CO-
co- benzyloxycarbonyl, -« L
_ R . ' 2-methy1-2—phenoxypropxonyl, e '
p-cresoxyacetyl,
p-methylthiophenoxyacetyl,
30 .- S-phenylthioacetyl, -
. S-chlorophenylthioacetyl,
S-fluorophenylthioacetyl,
. R pyridylthioacetyl,
s . " S-benzylthioacetyl,
S 35 °  p-aminomethylphenylthioacetyl,
cyanomethylthioacetyl,
4-pyridylthioacetyl,
S-benzylthxoproplonyl
benzoyl, -
- 40 ammobenzoyl,
4-isoxazolyl-carbonyl,
cyclopentane-carbonyl,
sydnone-carbonyl,
naphthoyl,
45 2-ethoxynaphthoyl,
quinoxalinyl-carbonyl,
3-carboxy-Z-qumoxahnylcarbonyl,
2,6-dimethoxybenzoyl,
< : _ 2-biphenylcarbonyl,
. 50 2-methylamindbenzoyl,
2-carboxybenzoyl,
3—phenyl—5-methyhsoxazol 4-yl-carbonyl
3-o-chlorophenyl-5-methyl-isoxazol-4-yl-carbonyl or
- 3-2',6 -dmhlorophenyl-S-metl‘yhsoxazol- -ylcarbonyl
55 59. The process as claimed in claim 34 or 35, in Wthh R’

o
iy
Z—S—CH,—C—

wherein Z is amino(lower)alkyl, N-(lower)alkylammo(lower)alkyl ‘or N,N dl(lower)-
alkylammo(lower) alkyl or R! is




- : - et st S ¢ e A AL AR o s ]

CHC . = CC | A : _ AA-" A _
i n which,Z represents (lower)al kyl, cycloal kyl havingfour, five, SiX or
seven. carbon atons, monohal o(tower)al kyl, dichloro thyI
(I ower) @l kenyl of two to six carbon atons, [err] BWHMNHIH‘]““%
[err] di(lower)alkylam ne, (1ower)al kanoyl am no anayle
(1 ower)4al kyl (om -prising straight an#’ %fr‘%mched chain_saturated:
al i phatgic groups having fromone to ¥ carbon atons inclusi ve)
(1 ower) §al koxy, 'sul fanyl, chi oro, iodo, brono, fljuoro or trifluoronethyl:
and n.i$ an integer of 1 to 4 inclusive. Z-S&—‘Cﬁhe‘cprocess as clained in
claim 34 or 35, wherg . nesent s i L YN: (1662 )alkyt enyt/T
e ower oWCTr )a aminoph
and p-f§uor.ophenyl acﬁéﬁmﬁx}(gﬁlg afgf:mﬁ;aenyﬁmmﬁ ?1§v?g)a1kylzai§oph (1(1ow2r)a{ky1 \18;1 &
20 Q= @ and p-ni ”QW)’élkyN ﬁ‘f;ﬂﬁrﬁ’i(‘ow&*)alkym piziiythofinoglo@st) Yhmmﬁdm‘w
o-, m g;ld p- dcet oxy%wmd Isubsawted whenplarofingl lowen) plos aﬁe\zlfm;y-lwddég Klowgg 5

o-, m  and p- met hyl p inpglay lkyl wherein subst:tuted phenyl is de a group, ha av: &nd
p- hydr oxyphenyl acet y N bi s- (2 chl or oet hyl ) am nophenyl prop| onyI

t hi en- 23acetyl, thien-3- acetyl - 4-i* zol.yl acetyl, .
30 1-cygl ohexenyl acetyl, C L M .S * :
1,525, 626 : 69

1, 4- cycljohexadi enyl acet yl, pyr| dyl acet yI sydnoneacet I
3-0-chl qr ophen}/I 5- it # ith. KsandaXione alilp andl*‘fe Sele@d from ‘h‘ég‘a o 1_
, 5, 7-t1ii aza- 1% zoni & ¥ , ?ern?f %fg’e '§7ﬁ“° ( W&pg?weﬁﬁaﬁ?’ﬁhﬁ et S’ff‘m g r_n 10
ac

3
and p-(2' - am noet hoxy)’p?‘uen
4,5

--di mat hoxycar bonyl ,2,3-trjazol -1 | acet yl , . ~N 0
P yee y.' o~ _ -cui-gy or>1/2' i ~.(c ';}-s ~Chy 'c'
,—\ o whereinm is 1 or 2 or R' is o
]
Z—S—CH,—C—

i5 * wherein Z is a radical of the formula _ ' . L 15
. o . 8
B O \?’5‘

.in whick R? is (lower)alkyl, (lower) alkenyl or (lower)alkynyl or R? is

?. | <. . Rs._ { 9
e ,c—s-cue—c— _

wherein formula R4, R® and R® are each (lower)alkyl (lower)alkynyl, (lower)alkenyl
20 or (lower)cycloalkyl and R® may also be hydrogen; or R’ is _ 20

. X ' 0
: N I
. :D-s—cuz-c—- :

X . ' .

- in which X is fluoro or chloro or R is

wherein X is oxygen or sulfur; '
25 B represents di(lower)alkylamino wherein the alkyl group may. be alike or different, 25
: piperidino, methylpiperidino, dimethylpiperidino, pyrrolidino, methylpyrrolidino,
dimethylpyrrolidino, morpholino, methylmorpholino, dimethylmorpholino, N'-(lower)-
alkylpiperazino, N’ -(lower)alkyl-methylpiperazino, N’-(lower )alkyl-dimethy!piper-
azino, tnmethylenelmmo, hexamethylcnexmmo or a radical of the formula




10

10'Lnidazo|-(

@yan@wim2~3=Lp+azei -1 ylacety1 3 - '
1 )-acetyl, m and p- an1nonethy|pheny|acety|

a- ani_nog.2, 4, 6- cycloheptatrlenyl acetyl, |ower alkoxycaruonyuaecty.,

. 15 § cyanoacetyl, hexanoyl-fheptanoyl- oct anoy| iz
trifluofonethylthioacetyl, allylthioacetyl, phenoxyH mn“i) "m ”iﬂ

2- phenok¥y- 2- phenyl acetyl,. 2- phenoxyproplonyl c

. ~ 125 25 2iphenoxybut yryl . benzyl oxydsSeheaey|
2-nethy;-2-phenoxypropiony| p- cresoxyaquykxIp_n@Lhylth|ophenoxyacetyl 30 '
S-phenyltt hi oacet yl , S—chlorophenylthloacetyl é fuuorophenylthloacetyl
pyri dyl§ hi oaceyl , S—benzylthloacetyl 35

p-anino1ethylphenylth oacet cyanonet’ yii.dyl t tyl,
S bénzy|t hr opr opi onyl}f,,""’be‘n‘g&fff” %&Otwo or t r 65[)@ %i/*kyl anB z{r ISX xcapg{:t%e

40 4-isaxazo|y| carbonyf cycl sydnone carbonyl :

napht hoyl, 45 2- ethoxyna hoyl, . :
45.qu+noxafkny|-carbonyl,_ Xy- 2s noxal carbonyl
2, 6- di mgt hoxybenzoy! ; 2-bibhe carbén - et hylla nobenzoyl
50 2-cafboxybenzoyl, - - R o3 pheny - 5- nethy | soxazol carbonyl
3- 0-chl @r ophenyl - 5- nethyl-lsoxazol 4-yl -carbonyl or o
3-2',6 3. di chl OrSOphenWhergin 'ﬁ%@&’k* a%eoé(a@lzp}di'éﬂy Iﬂ9§£ ﬂ%'bmm, (lower)alkyl or (lower)- 5
o . alkoxy. T
: 60. The process as cla:med in clalm 34 or 35, wherem R? has the formula
t 0
: S &
3 SRR N’
|- IR
SR _ - c':uz \cu,
1. . - Ny,
" wherein Ar is o
tf _ B o
. e _ 7 . (':us .
o ﬂ . .
| EjN' ' | Il 3" or C I 3"
. 0 . o
in which R® aﬁd R* are each hydrogen, fluoro, chloro, methoxy or methyl and R®
and R* are each hydrogen, bromo or chloro.
61. The process as claimed in claim 34 or 35, in which R is
15 ..c..;. - g_ R 0 CH“@'
| M T T 15
-'N\C"N RIS N.\O/" R
. wherein R® and R* are each a member selected from the group consxstmg of
hydrogen and (lower)alkyl or R' is
»n . "ﬁ C cugc or R" 15
: 8 Y," s\?,u
o wherein X represents a member selected from the group consisting of hydrogen and
20 _(lower)alkyl or R'is : . 20
_ 0 ' '
N=C-Chpt~ o y—g-cu,-g— or 'R”-E—-f-c"z—c- o RLCemt i
N§N ,r'l—k" ' N ™ R by N CHy L~

n‘{)entane carbonyl

ol



55

N-(Iovver
R |s

55 0 IZ--‘Z-CH[err] C wherein Z is. am no(I ovver)al kyI
al kyl am no(1 ovver)al kyI
11,525,626

s am nclphenyl

N, N—dl(l‘
NN-d|

or. NN-di (I ower) - al Kyl am no(I ower ) al kyl or

¥ e| n z
. ami nophenyl (1 ower)al kyl, N-(I oweral ﬂjrm _ @
ovver)al kyl ami nophenyl N (1 ovver)al kyl am nopheny owmer) aISkyI* o
| ower ) akyl ani nophenvl (| ower) al ky| . 1:325626| ami no( | over) al kyl

It :f'ovver)al Kyl -

no( |l ower)al kw hgﬁﬂﬁglag}?

5 LQK"%I N

?b@rﬁ D Xl{kyl %U'Q§ Hldl'og‘tneg'ﬂoro, bromo, iodo, fluoro,

@Wdrf KOXYS I lowerfilkylthl carboxymethoxy,

al kyl am" o( | ower) al kyI(,lowu-)elky!sulionwubmten)ﬂ,ubedylprpemyty, | benayloky, ned  aaicals gfothe
having the formula in feuleh [err] are alike or different and are selected.

froamst hef group-cansi sting 10 - of . hydrlggen fluoro, chloro, brono
(I ower)al kyl, (lower)al koxy; mnitro, anino, NI - 10 fluoromnethyl and phenyl
r [err]{is O\/\/rﬁere'in mis | or 2 or R is | NeBCHzpu— V\/nereln Zis a
radi cal pf-the fornul a . 15 . in
which [efr] is (lower)alkyl: (Iower)al keny‘f* or (Iower)al kynyl or R is 6 RS
wherein jfornula [err] @f{e{%meﬁ‘?'lnd IROVIEeH) Rprédht h,mdga@r()oakrlwmlpm(yl CBaRAY), &krdkenyl
20 - - Hor: (I ower)cycdllqahioyﬂg feondl threar o | sevem \¢arbdnSaoring indlpsivep greinywhea rtakieh jtagether :
20 S-CH [ with >N—;j qongiffite a xetq:rscyﬂic selsqrte lortbe @rou ting sof
wher ein: K- i's oxygen or PYEgkiding, - P‘ ‘d‘m’ ’;“‘t‘y" ée" ”QW 3’313" 3
lpemzmo 89“6111 inc s an 5 e, lo
wherei n.the al kyT. grouf) be at’ |per| _
met hyl'pi heridi no, -di net hyI pi-peri d| n.l) p)érrol | d| no rret hyIRspyrrol i dl no, . -
d| met hyl pyrrolidino, i norphol i no,- limor phol i no, _di u'{?orphol i no,
-(lowet)- al kyl pi perazino, N - r al kyl - nft hyl p| pe ‘1’&'(5‘- g
- (| owex ) al kyl - di r net hy! pi per- azigh e;th met hyl enel m no,: N'C‘u : N
hexamethileneimno or a radical of th orrrula R - A
1, 525, 626. . - " Ai C'“‘\a;i e;hr]) ilél-sistin-g.
L e epresents (a _
Wh-e.r ein 1S zer O.’ Onecvivf h{; rogen, m %ﬁ(:wer alkﬁ%crm <|>, owe )glf andyla uﬁj ( o»rs:r aikanoyloxy,
r adi C.a'.l : .“f the 15 . (Iower)alkyl, (lower)alkoxy, sulfamyl, chloro, iodo, bromo, fuoro and tnﬂuoromemyl 15
. . X and X' are ahke or dnﬁ'erent and each represents hydrogen or R’ ; C
| '*{'}%5-
~ ) wherem R and R* each represent a member selected from the group consrstmg L
of hydrogen, chloro, bromo, iodo and methyl. .
20 62. The process as claimed in claim 34 or 35,mw_h1ch Riis - 20
. . 0
- _c..c..
R S ﬁ c—k3
e : ~x/
wherem Xisa dlvalent radical selected from the group consisting of
| o /- N |
an .
wherein R® and R* each represent a member selected from the group consisting of
25 lower)alkyl, chloro, bromo and the radical having the formula - 25
_ e | .
,,,_Qb -
| R
“wherein R‘ R’ and R‘ each represent a member selected from the group consisting
of hydrozen, fluoro, bromo and chloro, and R® represents a member selected from
the group consxstmg of hydrogen, (lower)alkyl and the rachcal havmg the formula
. e C
2 oS -
L RO o

4
I



. forrrul a 5 . wherein [err]are each. hydrogen, fluor. ...cmwie:
chI orc’y ~b1~01'm"“““(1"vwe‘r“)‘al RVT“‘(“)F” (T owWsFy= ‘5 al'koxy. 60. The process as
dai ge iln claim34 or 35, vvhereln[err] hastheformllanAr € \,[c.r]
wherern;Ar is R.10
10 or -ijn which R5 and [err]are each hydr ogen, £ uorcmmll “Ilu!gl
met hyl jand R and are each hydrogen, brono or chlo s as
clainmed in claim34 or 35 in WhICh R |s 151@2 ate each a
menber el ect ed-£+-om GH-OLH—C-0RS g6 .

R -is .wherein X repreﬂerttnsR“aRﬁ'eunhd&" el epkedt & meshet ktkctg:r umtlecgmpsbnsmgzgof
hydr ogeh é.nd 20 ' of 9808y Zi%r y:]rom— ar[deehlo]ro jard, R* and R* bonded together to form
20 NC{ - 72 group, or | 1 525, 626 |
72 wWhergin Lerr] is hydrogea or (lowgr)al kyl; _ derr] dr og | oro, .
brono, § oflo, fluoro, trfTiul VXE ,Iq'f[v\\/e C%Pkyl h# wef) al E_ﬂfz&h(lomer)
al kyl'thy' o, carboxynetho é()nowerxal ?<yl sul'f nyl , phen benzy]lh,s phenoxy
-benzyl y,.and radlcals i the foftula [erf fS

5 R wherein [err] and [err] each _
!represent hydrogen (I ower)al k | ; -phenyl, benzyI &cycl o- al kyl ng from _
three tp seven garbon alm el usi mh ) togetar_{:jmh >N, 5
constitute a heterocycli sél ec the p consisti of -
pyrrol iydino, pi per i di no, nmotbhol ino,” 1, 2,5, 6- terralydropyridi no—~ N :
(1 ower){ ai kyl -- pi perazi no and hexanet hyI enerm no and mis an int eger from

[}

0 to 3-§nclusive; 10 QU R |,s r I\]v\/nerel rr]ach epre ents a.
member- kel ected from t He | ¥OCon: s | ﬂf hyglifofer§ nitr T -
di (I ower)al kyl am.no, (I al kanoy (1 ovve anoyl| oxy ‘N

(l.ower )l kyl., (Iovver)alkox§ sul fanyl, chIoro i odo, brono, fILBBro and

trifluoromnet hyI 15 X and X are al i ke o di fferentgand.each reprgsents -
hydr ogen or [err] I's whekein ferr] &'@d_[ J:] each represent a ne r '
selected fromthe gr oumgﬁl ng. j_mz ' M

- " Rrs ' R N

‘wherein R'? and R'® each represent a member selected from the group consisting
_ . or nitro, (lower)alkyl, (lower)alkoxy, (lower)alkanoylamino, chloro, bromo, iodo, g
_ 10 - fluoro, hydroxy, (lower)alkylthio, cyclohexyl, cyclopentyl, cycloheptyl (lower)- 10
s S alkoxycarbonyl, mercapto, (lower)alkylsulfonyl, (lower)alkanoyl, (lower)alkanoylox; '
B B and the three radicals having the formulae .

20

’q}“’"” 3 Qi}w-o- w -
- pd .
. a2

wherem m is an integer from zero to three inclusive and R?’, R?* and R?? each represent
15 a member selected from the group consisting of hydrogen, ﬂuoro, bromo, chloro, iodo, 15.
trifluoromethyl, (lower)alkyl, (lower)alkoxy, hydroxy, nitro and amino; R'* represents
a member selected from the group consisting of hydrogen, (lewer)alkyl and the radical
having the formula

R0

‘ - . . .. . . . . :
) . ’ . o - Rz’ )

Re2

wherein R¥, R and R?? have the meaning defined above; R'® represents a member 20
selected from the group consisting of hydrogen and (lower)alkyl; R!® represents a
. member selected from the group consisting of hydrogen and R®? a5 defined above;
P : R and R!8 each represent 2 member selected from the group consisting of (lower)alkyl,
' (lower)alkoxy, chloro, bromo, iode, fluoro, cyclohexyl, cyclopentyl cycloheptyl and
25 the two radicals having the formulae . .25

R0

: zV@v (O ot .. ﬂ@ -
R - e

8




of Hydr @g&h; T 67 o, “Broie, i odoand et iyl 20T T 8 T The r”é"é‘é‘s’é

h
as" claifred in claim34 or 35 in which R is OORCC-
whereiniX is a dival ent radical selected fromthe group consjstin \
and™ Siwherein R3 and [err] each represent a marrbe lﬂ ItHuL"'E ﬂlﬁ b
group ceonsi sting of 25 - | ower ) al kyl , chloro,.
having §he fornyla 25 whg255626 [err] [err]and R each 74

repr ese t a nenper Sel ect ed Trom i n roup on3| $t| n%ﬁoﬁw hé/ﬂ % ave t orlo

bromo ,apd chloro, an: %ﬁ&%}
consi st ng of hydrog(ﬁrgyd,.i §§ ng,gg ez:;sa li havi ng t

gl e forrru a
73 © 1,525, 626 :
73, .wherlr n [err]each represent a nenber - sq&f_c_}]fgi fromthe group consi sti ng
of \by'drggen fluoro, brono and chloro and # bonded together to forma’
benz grgup, or [err] is 14 Wherein R12 and R each represent a menber . ,
sel ect-ed from the Or @hdpeit RPPSind tR2N Gack rephtisdnt @ melb@\WelEcked! sl the Gogpedn}istin @Ky, 5. -
(1 ower) jal kanoyl anmi n¢lpwe Jatkyl (lobtrﬂnﬂw]rhw,dﬁuyltlﬂ@ cyclohexyl, rEyIclup;n civipblpork penzyl, -
(1 ower) &l kyl t hi.o, cyeyehehepyleth furyledpienvh an(iradwerb)fwlmd fropy
al koxycdr bonyl, mer cHpEBP pgs é Yib%s: aIower)al kanoyl ,

(1 ower).al kanoyl ox) and the three radi cal s havhsng the fornul ae [err] V\/nerer n
mi's aniinteger fromzero to three. inclusivedand [err] each represent 15

a menbed sel ected fromthe group consistin ydrogen, fluoro, brono, -

chl oro, jiodo, trifluoronethyl, (lower)alk slower ) al koxy, - hydroxy, nitro-
and .amfo; Rl4 reresents a rrenber sel ected fromthe group consisting of. :
hydroger}, (1 owr)al kyherd fleef R ah@flisGadh bRk rieliBerl bkl fRmRHE blodp Rsisting 10
whereini[err]the nmeah hygrogm;‘ fluosx] ciddyg)\begmo] 44, Jrifuepmedtgn(ieves)algTiewer jalkoxy, 20 .
sel ected from the -gr 8up wehdubuyhgrast dilencoghrianing ad oobrinerapps or Repy] -

represents a nenber selected fromthe groups consisting of hydrogen and-.
def 1 ned above; [err]and [err] each repre:s rrber sel ected fromthe
gr oup ‘cgnsi stinng of (lower)alkyl, (1ower % ~chl oro, -bronp, iodo, .

fl'uoro, icycl ohexyl, cyclopentyl;, cyclohé “55 the two radicals
havrngtheforrrulae .25 and lerr} 74
1,525,636 R™, R and R® represent hydrogen, o lofib %&u mﬁu%man}xeger

from zerjo: to tisr ee |ﬁlﬁe£:ﬁlﬁbtl{ﬁsu 1, ik, (lowed MBY1 b mwmalmxﬁgndk rpeckng powe)- and 15
[err] represents a' natyberR'sel ect ed fromthe group. consi str ng _

A
; - [
@ ] Io R T—,RC:}

. wherein Rm and R** are each hydrogen, chloro, bromo, iodo, (Iower)alkyl, (lower)-
alkoxy or trifluoromethyl and R>® represents (lower)alkyl

20 | 63. The process as claimed in claim 34 or 35, -wherm‘n R! has the formula - 20
: Rs 0 . 0 .
0
Ar—cnﬁ Ar-x-c & . Ar—c- E Qc_ Ra =,
R‘ RS S ’ R9
e X : 5-ou "-'zﬁ' H

| 2 . X
: g At . D R Rl—N—C
b=» ﬁ - B - .

' wi'e.re.n R* represents. 2 member selected ‘rsm the grcup consisting of hydrogen, .

. amino, carbobenzoxyamino, phenyl, fluoro, chlorc, bromo, iodo, hydroxy, (lower)-
25 alkanoyloxy and (lower)alkoxy; X represents a member selected from the group.con- - - 25
T o _ sisting of oxygen and. sulfur; R® and R® each represent a member selected from the -
."‘i * group consisting of hydrogen, phenyl, benzyl, phenethyl and (lower)alkyl; R’ repre-
© sents (lower)alkyl; R® and R® each represent a member selected from the group
consisting of (lower)alkyl (lower)alkylthxo, benzylthm, cyclohexyl, cyclopentyl, cyclo- -




of - hydp gger-and-Rl7-as-defi-ned--above; - or- R0 B “vihrer et ErT ] rang e
R24 each represent-a nenber sel ect ed fromthe group consisting of 5 N\
(1 ovver) bl kyi, (lower)alkylthio, benzylthio, cycl ohexyl., : cycl opentyT; -y
cycl oheptyl, benzyl, styryl, '"phenyl et hyl, phenyl pr nyI @/
napht hy] and a rrerrber sel ect ed fromthe group consml,mmm:lmﬂwu rm :

havi ng § he forrrula I '
whereinj{err], i

10 of hydrogen, f I uonsepgyl ctkthzyr Ophehﬂ@mheny«ml@yl tf[ulyf Ituﬁnrymnmphwl arﬁdf| awney )Rt kyI

(1 ower yal koxy, nitr OFePTREALh lrsmbp %Emd éssvan@e B celrserr)savfkglwesrﬁria q?aramrngt
Viipeiorliey

[aYalY}

rr_erhyI.’m=rcapto 0 "'é)a ! 3r‘i’§§} $°é‘
chl of o, | br ono, sj odo%ﬂﬁ“r& ol Hyeoi %@? 2ol N RH RN e

. -
nitrov {1 QV\BI‘ ) aI kyI imiinof inmsmrn),a(lldﬁe»g kylpa d@erdi(]Iov.reepnkﬁﬁpam‘dao,(meerez)rahydrh5 1
al 'kyI-" - [er pyridino, N-(lower)alkylpxpcrazmo, N-(lower )alkylpiperazino, -phenylprperazmo, N- or -

sher e nf 1 1] and arg.,g A e S S R
(! ovver) “al Koxyp or gl i o z{ Bl T.fsé

63. The} process. as cgrwpmadslsnﬁgaﬂabm &yrpnndSE:-;/\her rﬂexﬂahﬁﬁibdrhﬂecfeﬂl‘ffmi a

20 Ar ---Cj errle Ar- X-@: group con;:\ptmg;.of (lower)alkyl (lmver_)-cycloalkyl naphthylCbenzyl, phenephyl

Ar - NH- C{ and ' R-N-C wherein [err] represents a
menber. el ected froom the group consisting of chydrogen amno, .
carbobe1zoxyam no, phenyl, fluoro, chloro, brgno, iodo, hydroxy, (Iovver)-'

25 - {al kanoyl @xy and (I ower) al koXy, X-ré nts a menber selected from
the.-gro p con- i,St i ng of oxygen R each represent
menber >eI ect e3 fro ?ﬁereﬁroutpa%oghm T r?cﬁcgaphof'm%m r"%"‘%ﬁ’m“p enyl, benzyl, s
phene_th/I sand -(lower)al kyl; R reprg- sents f ower)al kylg [err] each

represeht a menber sel ect ed fromt gr oup sistin (1 ower)al kyl.

(1 ower)al kyl thi o, benzyl t h| o, cycl xyl opé‘htyl gycl o- 75
1,525,696 R, -~ 75 heptyI benzyl, =

phenet hyl , { phenyl prop I, fur |, thienyl, naphthyl and Ar-; [err] represents

a nmembet sel ected fr hR* \éﬁ dc?é‘nsfﬁﬁdlrﬁgmmbe lsedered i k@l M oqnsicting of

(1 ower) &l kyl ami no, c fgﬁ%{&g gg’uh'aﬁ QIP’GF"Y:L é‘a‘I"Bb'ﬁlk!dta@?rs(k’Wef)“

i nclusiye, allaol - am ncg i ypaaimr&aﬂoama@rmlfmwo 0 ..
nor phol {no, (1 ower) al kyl am no, 5. - pyrrolidino, .
(1 ower) al kyl pyrroli di no, di (I ower ) al kyI yrroI | d| no, -NN- hexanet hyl ene- - - 5

i mno, ‘pi peridino, (lower)alkylpi perrHaI ojrel) al kyl pi peri di no,
k\ﬁr 59 _

enlres.en agaVeaala al & AV . oYWl laalNla8 aVa

10

12_56tetrahydro- pyridino, N-(Iovver |no

N- (1 owel) al kyl pi perazi no, N-phenyl pi per az -coou

(I ower) al kyl (I ower) al kyl pi perazi no,

N- (I ower) ai kyl -di (I ovlma&raiqubyphmﬁsamnmepg‘dﬂrfuryl am no, a -
t et rahydrof ur furyl am no(ﬂ)Weeqm\néﬂﬂeﬂfkyﬂ&mmmmdrﬂ}elfmho N- al kyl - N-ani |i no

10 and (1 ower)al koxyani li.no; [err] each represent a nenber selected
fromthe . 10 group consisting of g(¢ Iky —ghd Ar-; R' represents a -
menber .$el ected fromthe.group consi stl r al kyl, , _ '
(1 ower.) {cycl oal kyl, naphthyl, benzyl,, e Rk 1S and Ar
represent a _m)noval ent radi caI ‘havi ng one of the fo rruf'ae - E
1o 25 in whzoh R*is of the formulae . : : ' ._ 25
¢ 0 - ' |
- _E 0 HoL-CH— (k) C- o §
e CH N _ S i _ Z)S or “%C‘C:—(c".‘)s’g’
|3 é-o _ . i‘o o ‘RO .
OR'é - - M : L

wherein R'® and RY? are each (lower)alkyl or an aralkyl group having 1 tc 6 carbon
atoms in the alkyl portion and R* is hydrogen, an a-halo, or a,a—drhalo C,,—C
alkanoyl, N-1sobomyloxy carbonyl or a group of the formulae .

1{21 .
: 30 © | —C—N or —~C—O—R? 30




s amms [T SR FHE VSN

2 P “Re and mherern R 2 [err] are each a nenber ‘sel ected from the
grdup dbnsrstrng of hydrogen, chl oro,” brono, iodo, : uoronet hyl, phenyl,

(1 ower) :al kyl and (I ower) - al koxy, but only one R gr “IL
phenyl . ’20 ' 64. The process for the pr epar§ “‘“ﬁm Iﬂ“wm d of

the fortmla . - - 20 - COON characterized consecut i‘ve

st eps o__f{ (a) trentin%_a sinI ester of acormMG of theformJIaNCOO 76
CcC25 in wiich R | 5,0 forrrul ,

25 G C(CHR) 3-- \rherEMibg@r r,;ar Jﬁrrfyr.[aﬂrn*@r G
havi ng {1 to 6 carbon ,a, oRAlotideyn and |err ogen, :

-hal o, &r a, -di haI_o baltieauir@ or-&mhdrrwi hineexdypadyadodnyl or a group of the

f or rmul a R21 30 (c) hydrolyzmg the resulting .rmmmetherpqthe desired producbr -CG-0R23 S e
30 ; - - - 65. Aprocess for the preparanon of a com_‘p_oug%gf t%ezfgrmula | o

76 \r‘ﬁ i ch [err]re each H~ (1 ower)al ky prgeriyl hakophenyl tolyl, o,
(l.ower)i al koxyphenyl, or naphthyl, X} s o) y e swlfur and R23 is .
(lower)alkyl with PCl, to afford the cofreswon mno chloride; (b)

treating said imnno- chl oride with methanol ; °§nd 5 —CooH (c) - g

hydrol yZi ng.‘t he result r, 1O t rodu

5 65.- Aiprocess for téﬁ%ﬁ%‘%ﬁ} gﬁ&ﬁggﬂmm %ﬁgﬁfﬁ,ﬁﬁ"? of eaf'ghygfﬂyzable
characterr zed by reacting 7-am no-cephal osporanic acid or a salt or easily
hydr.ol.yzabl.e ester or Schiff base t her eof vvr'} % -conmpound of the for rruI a

N-N 10° C 66. A HWroess in accordance with at i"clarms 34 to65 ' ' 10
substanfial |l y as herein-. before: descri bed. 67¢';uzAcda5 ocess in accordance wrth
any. oneéof Claims 34 to 65 substantial |l y as herei nbefore-described in any .
one of fhe Exanples. 15 ver .pr.oduced

gprocessxof any one of grgﬁ @nﬁgfsst‘l} aﬁ?rﬁc‘ig"r%gny% gnﬁﬁﬁﬁésa%m nﬁ%f?‘n
Claim Lliwherein RL is angz. Nrogks inhidcopdadéPitt dny dad of Claiills AStohe3T sabsbedlIp rae

def- r‘hed.] 70. A _conpobeaentgfveoiedri ntanyﬁicafﬂmﬁxamiesh is an ester and wherein '15

6 ep produced by the process of anpppe of Claims 34 to 67.
t he eSt $r has & sgr oup of 3 r#compoun accor ngBtro Claim 1 wherein R, is anz):rpgne of the groups (i)

20 o o (xix) as hereinbefore defined.
: % . : 70. A compound according to Claim 1 whxch is an ester and wherein the ester
1 has a group of the formula .
N 4 20 . _ _ . —CH ' : - _ 20

es hereinbefore deﬁned
. 71. A compound according to Claim 1 which has the D configuration in the
7-sidechain.
" 72. A compound according to any one of Claims 1 to 33 and 68 to 71 in umt
. 25 dosage form. 25
N 73. A pharmaceutical composition comprising a compound in accordance with
-any one of Claims 1 to 33 and 68 to 72 in which R* is other than hydrogen, and a
physiologically acceptable carrier or excipient.
74. A pharmaceutical composition in accordance with Claim 73 substanually as .
30 hereinbefore descnbed 30
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Claims 1 to 33 and 68 to 71 in unit 25 - dosage form @
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phar maceuti cal conposition in accordance with Caim73 substantially as 30
‘her-ei nbefore d eéﬁ?‘f’ﬁf@'ﬂ’? of Section 8 of the Patents Act, 1949, the Specification has been amended in the following
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