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penicillins and penicillanic acid 1,1 dloxrde This invention relates to .
new cheni cal ‘conpounds. More parti cul ar | y. it relates to new chenical
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6- acyl ani nopaiy-gat am&hammm%aﬂmamipmnaqmﬁ DidioRy group of the
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20 This invention provides nem/antlbacmerlml agents of the fornmula [err]
[err] (1) [err] and the pharnaceutﬁc&hl 4Bl e salts t hereof, wherein
[err] is selected from 2-phenyl acetyl, i heﬁemuacetyl

2- car boxy-2-(2-thienyl)acetyl, 4¢ _
2-(4-ethyl-2,3- d|0x0p|perazrnocarbon?lanrno) &f 25 pheny acetyl and a
group of the fornula’

25 [err] [err] NH [err] [err] wherein R3 is sel ect ed fro t he group M

consi sting of hydrogen,  al kanoyl having fr two to four garbons and -
al kyl sul fonyl havi ng from one to three carHo s cfg’r eferredLl ndi vi duaI

conpounds of formula I. are: 30

6[ err] - (2-phenyl acet am do) penici l | ang) ‘i3pen| cillfanate 1, 1-di oxide,
and 30 6[err]-(2-phenoxya &t am do) pecn—e4—l—l—aneyd oxynet hyI
penicillanate 1, 1-di oxi de. 2 |
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wherein R? is selected from the group consisting of hydrogen, alkanoy! having from two to four carbons
and alkylsulfonyl having from one to three carbons.
" Preferred individual compounds of formula | are:
30 6'-(2-phenylacetamido)penicillanoyloxymethyl penicillanate 1,1-dioxide, and 30
6'-(2-phenoxyacetamido)penicillanoyloxymethyl penicillanate 1,1-dioxide. .



. one to four carbon atons, benzenesul fonyl oxy and tol uenesul f onyl oxy.

" Conmpounds of formula IV above, wherein X is selected from al kyl sulfony| oxy
having from1 to 4 carbon atons in the al kyl group, benzenesulfonyloxy and
t @ uenesul fonyl oxy fromthe subject of our copending Agmokiesit oen Bubl2shed
1=o—umder the—Serrar_No.  Z, U31, 269.

1 0 This_invention rel tes to derivatives of penicillanic acid, whichis

r epr esenfedeligyingsempHRER S RO Rict ur al fornula [err] [err] In formula.V,
broken line) attachnent of a sqpstﬁtuent to ‘'t he bicyclic nucleus |nd|c}beé
that the 15 . substituent is @?|OM/§Q§ pbane of- the bicycli-c nucleus. Such a
substituent is said to bein phg<.y.I 5 conflguratlon Conversel y,
solid line attachment of "a subgtitjy t3 the bicylic nucleus indicates
that the substituent is attaegfed above tre—ptame—8f 't he nucl eus. . Thi's
latter configuration is referred to. a8 the beta-c¢nfiguration. Using this
system the conpounds of fornulae | .and 111 are named as derivatives of 20
penicillanoyloxynethyl penicillate: (VA), -in which prined -and @prl

| ocants-are . used to-distinguish " g@‘beEMeen t he J _ r|ng sys : VIZ

[err] .(VA) [err] O 3
GB 2051 057 B 3 1In one met Hod E@ﬂmg to th |nvent| on a. corrpound of

formula | can be prepared by - £act¥ ng. a..car boxyl a;oe sal t;- of ‘the formul a
[err] [err] [err] with:a com?ound -of thiforrrula-‘ 5 :
[err] [err] O wherein [err] and X are-:ag previously deflned and |V|IS a N
carbergl ate salt forming cation. A vari ety--of .cations can be used to form*
t he carboxylate salt -In the corrpouncboti formula VI, but salts which are
commonl y used include: alkali netal “s‘:—gfl tscug such as sodium and pot assi um
salts; alkaline earth netal saltg—3uc cal ci um and barium salts; and
tertiary amne salts, such as tr amsne trlethyl am ne, {19)
tributylamne, dil sopropyl et hybém ne N- net—h'y'rlﬂm?(phol i ne,
N—rret hyI pi peri dine, N-net hyI pyrrolidine, “ 10 N, [err]-di et hyl pi perazine
dr q |no |ne .The reac on between a conpound of formla
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it STYEY: divant ageous to ‘use a rel atively polar solvent, since this
has t he effect of speeding up the rea!t; OQCH3Typ| cal solvents which can be
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used include NN-di nethyl f ormam de, thiyl acet ani de, W

N- net hyl pyrrol i done, dinethylsul f d exarret hyl phosphor am de. The
reaction time varies-accordi ng 08 a numbercwgl - “factors, but at about
[err] reaabim; bidRen IR aRANREAY of B Qilstiuerft 10 onmmonl y
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ef f ecdpe ﬁqbnt? R maﬁgctﬁﬁal?qyetheMQ pﬁhe nucleus. This latter configuration is referred to as the

eta-co tion. SR
Using this system, the compounds of formulae 1 and 1l are named as derivatives of - :
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The conpound of formula | is isolated in conventional fashion. Wen a

wat er-m scible solvent is used, it is usually sufficient sinply to dilute

the reaction'nediumw th an excess of water. The product 25  is then
extracteddinto a water i'nm scible solvent, such as ethyl acetGhi 2 0%in@57HHen 3
the product s 25 recovered by solvent evaporation. \Wen a water

l,-mm sci bl'e solv | | I
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conpduhd of formul al can be purlfled by II-known met hods, ‘such as .
recrystal lization of chronmatography, ghyj ue: rega nmust be given to the
bability . of the beta-lactamring system\ -5 &n the group[errl in
formula VI is 2-carboxy-2-(2-thienyl)acet (l—;w '&3 usual ‘to protect t

30 carboxy group before the reaction V\ng% t he coﬁf{@(}md of fornula VII In
this case it t?.ac%a@utn%ﬁﬂu e start wth-a conmpound of formula VI.

whi ch t.he . carv‘b P n FoerrT Is inthe formof a readily hydrolyzable'
ester, e.g. a phenyl or substltut ed phenyl & After the coupling with

t he corrpound of formula VI'l is conplete, thesfgd¥ carboxy group in [err] is

| i berated py mld, alkaline hydrolysis, e_~g.- ustig 35 the techni que i 5
di scl osed I'n. Unlted States Patent. No. ' 5
A variation of the foregoing nethod of prepari ngﬁ a cor’rpound of fornul al '
i nvol ves reaction of a compound of -the formula [®rr] (Vill) with a .conpound
of :the for rru|w§1e{egr&‘]anm®are as nrev:ously defined, and M is a carboxylate salt forming cation. A variety of
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and [err]- rret hyI pyrrolidone; acetonitril. e, Vg a? and m xt ur es .t her eof .

When aqueous or.-partiall y- aqueous sol vent e used, the pH sﬂgmd
be mai ntained-in the range from about 4 t a o_tﬂt]%ﬂ; and preferably ab

An activated derivativ of the -acid-of t forrrula'é[ﬁ{] OOH which-i's -
comonly used is an acid 25 "halide, e.g. -the aci loride. In this
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tens such as phosphate buffers can al so be used. 30 : O her

i vat ed derlvatlves of the acid of fornula [err] which can be used are
acdive esters.:. 30 Exarrpl es of active esters are phenylGBs2e05i, 08UEh a4
4-ni trophenyl and 2,4,5-trichlorophenyl esters; thio esters such as thiol
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@ar bonat es- such as pot assi um bi car bonate or sodi um bi carbonate. Buffer
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- amno)penicillanic acid with aﬂbomg nd; osf f &, mul a X-CH2-Y, wherein X and Y

are as previously defined; (iii) tghe product .of StRP: (i) with

a conpound of fornmula Vi II and (i ) . ,I Cha the am no protect| ng group.
A W de:vari ety of am no prot ectl ng groups ~“Coom _

with a compound of formula Y—CHz——X wherein Rz M, Y and X are as prevnously defmed The
conditions used are the same as those described previously for reaction of a compound of formula Vil
60 with a compound of formula X—-—CH,—Y _ 60



4-nitrobenzyl oxy carbonyl 15 and 2,2, 2- trichl oroet hoxycar bonyl. Steps (i) -1
and (iv) are carried out in convent i onal f ashi on; step (ii) is 15 carried _
out in edactly the sane nanner that was descri bed previ ousl yGB@ O5¢a087 BN 5
of a compound of formula Vil wth "a corrpound of formula X-CH2-Y, and step
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for peni oigl | dofpaseEANsORESsion P B-amiribpEHiciaRy add IntE e gRebdtetaniRdIpenfeiidhi€ adid) ¢ 10
basi ¢ conporreattien ofra salt efithe Efpretaesed antingladniaiianic acidwitiagcoamosnd of tonmalg ueem-g—on'

25 parti al | ywhergieX waﬂmwwlvd bk raqcéoanh r@duetqfnen(umwwmu

filtration, %'E" Wiapd fd ramesyel ﬁa@mﬁar?ti: Bup: A Wi e wqowqt%at'na;JWOva
| hyt
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sal t for mat ifofueVIDGEh & Gorbﬁinhi bhér maragamrg—an dnd S} (UPIB diriddydatin em y th Sdme. .
I n¢l ude anmmomarmer tbatyes descdbadpesviously foereaction dfal coﬁﬁounldy)ﬂfoamuajvmwth@abmpmﬂes

can be used for this purpose, and typical exanples are benzyl oxycar bonyl , -~ C
(3

bi car bonat esfor 'i des and aI kOXI des as wel|l as al kaline earth neta

hydr oxi de?®, \R/ srt ac' c g (93@(‘19&%'9 "R@?f?‘b@’éﬂf"&f‘?%“@ﬁ%‘ﬁb@%"s of 20
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vacuopemﬂlay#teadedlaﬁds and addltlonal vvater arg added and5 the pHis raised

to 8.0, 'I‘fhéz'i thyls éV' o g l'ayer is discarded. Fresh
et Xl pa -|sop% lfgﬁﬂ EO% Fﬁé‘lg‘?

rfed to 3.0. Again t he dayers

are S%R@Jyé& id8Ypénidilldho %‘Sﬁ'aﬁa%a é\Yﬁa.o;h be%dveﬁsNa SO ) and evaporat ed
I n vacuo. I S a s the. tl I e COprOUI’] arrp e. .
6[ er r]Pf PE!BGIQU_Et h 'J 2, 3md ox er a2| onyI am no) 2- phenyl acet am do) peni
ci Il a6 1:5 . V?J% é%p gﬁt‘# tro (é )‘(Jv;}( tn%')p%ﬁwlllanoyloxymethyl penictllanate

i 5

of tetrahydrofuran was added 1 drop of acetic 45
Y roppe tmeproweazwnm AaB48iRA-bn-darpbie Myd rAiReitd wasabaldni n 50 m . . -

of ace,hcmen aﬁqoaﬁlda{bfl:y&ogih at 64 5Npﬁ§bhydumfopm5lmme Thé'héxturewaiﬁ themfijterddxt ur e | S
cool ednd the[residup wasiwashad wish waieomddflth]!emvgofutw e rah privsterateri n 20 m .
of acepdtatrahysrasyrarsplulipesive rgeo uste (N F'i;gr uét'l (p?cl, ‘i"jﬁ‘Hed
o[ 8Pr ]waﬁartwe a?"ﬁﬁf*‘é‘s‘“ %ﬁnmﬁ’ﬁ"‘d"{“ﬁ" 8:504; ThepHdiFd “_‘LB |

am nod@ﬁ {ﬁé‘(e(s%m n%ﬁf@e &ol, biuting W0 %1 Syl d&eé@-ﬂ'&aneo‘c “acetone
is ad Ffe ¥ 86D M4 of thé dtle di\ﬁdo nd (5B%yTeld Thé R 9p6dtiuh(MBICHIs2] showed4an f or 60
m nut %sorﬁﬂon[aﬁf'l 3&m TRONMIR 3pct8md ODICI ) sholisd @bsomptioBOatBiaisk 86 (me.68kmks poi nt

t h&ss alsAens.5ild). 1.2(sb\ dds)oys (b ansci48 ekaemi-n_vacuo, and the resi. due is 55
par titi orﬁd\mmopemcﬂIanoyloxymethyl penicillanate 1, 1-dioxide Wlll form acid-addition salts. The salts
are prepared in conventional fashion, i.e. using the’ methods described earlier for the formation of acid-

addition salts of those compounds of formula l whsch have an amino group as part of the group R'.

_Preparation2 S e AP
60 ' Chloromethyl pemelllanate 1, 1-dioxide o 50
. " To a stirred solution of 24 ¢. of penicillanic ac:d 1 1-d|oxlde in 125 ml ofN N-dlmethylformamlde
‘was’ added 9 5 ml. of dusopropylethylamme followed by 45 ml. of chloroiodomethane. Stirring was



i
3

between ethy| acetate and water at pH 2.5. The layers are separated and the
aqueous - ayer. i s discarded. Fresh water is added and the pH Is raised to '
8.5. The.Layers are shaken and separat ed, and 20 then the o ggn
i s di scarded S - addes 3
2. 5. 20 The Iayers are shaken and separ at ed The. et hyl acet ate Iayer |s
‘Washed. W t h vertioned axerdightead then reagtiatrmistdred Bas atdftmmifofmeré’hhyﬂi wag atjated
-+ ayer .I"h vacER)8 afanérmtftenewremaeee@ éwﬁuethﬂﬂa eT h eﬂfﬁét wasyasbrevethorater,
Sgturad ymtc Al IdetSH ltien, % dO\ﬁLeSsodlum sulfate The dried
e
agddl uq?m

Exa :
oo pergs PRI a am i ruG T
25 2-(2- 0X0i GirdA&obia %ﬁe.n !& mugi §r Rt Tﬂ%&%ded?che tﬁfé?é:‘piﬁnﬁa 5

2-(3-acetyl - &hexemdwedam%ls 18 s R BPthindayeENRMaARAERAPNG. TRE IRspectrum (KBr
2-(3- but yr yl dige)choienad abrptidn GOSN hmnyirmma)peatnphmm3MGWB¢ahsonpdqns at 6.0 (d,

2- (3- et h?/l Sl]H:f-b'-T@rF)v 2.7 ¢k dHd=6Hzlot. Aitntt dr=B.EHz) HFrisnth), 3255drdH. d=db6HY. BT (sdBHind
30 0 and1 3H) ppm _ _ 10

j2-_(3-i soprop % aLgn%I - 2- oxol m dazol i di nocar bonyI am no) - 2- phenyl acetic

acid, respectivey, h
SO L i S pent o b certionran s harfy o
oxynet hyl pes Ii(rﬁéthﬂdﬁllf&ivﬁ:xﬂ)mﬁﬂ'dhd)Ni(lﬁbbutyﬁbl&i’n?lbxydrﬁethﬁreﬁdﬂﬁédzerﬁsulfonyloxy)methane and

- ox0i mi dato| digh-rebueassotionylosy)metharjeZThi rd;i acetai do) -pen iillanoyl oxynethyl 15

35 peni ci | | anathEemometiyl pgricijianate 1,1-dioxide, '

35 6 io ol:nethlyl pelmclllana':el1 .1 dlomde 1 1-dlioxid

[err](2-[3- butvr ;uy r:a °x Y %& ppﬁm(ﬁgn noj - 2- phenyl acet am do) peni c
heiek ¥ 48ioxide and | 20

i I | anoyl oxy et h M@,

6" - (2-[3-nyt hyl wiommeh lewemydﬁmiuaﬁmqwroheélydsaéanm} 2-

"phenyl acet ani do) peni ci | | anoyl oxynet hyl penicillanate 1,1-dioxide and 40
-(2-[3-1i soﬁlﬂb'pﬁ/l sul fonyl - 2- ox0| m dazol i di nocar bonyl am no] - 2- -

40 phenyl acet am a6 rprpeurt P fEFA oxynet hyl peni cillanate 1, 1-dioxide,

respecti vely. Preparation | 6[err]-Am noperal ci | I anoyl oxynet hyl

penicillanate 1,1-dioxide To a sol ufi n of :1.2 gewgof

6[err]-(4-nit robenzyl oxycar bonyl ami no) py F | oxymet hy. penicillanate

45 1,1-dioxide in a mixture of 30 m. §f | ;, ahd 50 m . of .

tetrahydrofuran was.added 1 drop of ag€tic 45/<atrd—'(‘pﬁ—%’( opped to 4.5),

followed by 1.2 g. of 10% pal | adi um on-carbon.¢”The m xturg was shaken under

an at nosphere of hydrogen, at ca. 50 psig pressure, for hours. The

m xture was then filtered and the residue vlya,sovvashed vmthi\ﬂhter and with

(.

tetrahydrofuran. The tetrahydrofuran-water, et and tetrlahydrof uran

sol utions were conbi ned and the pH was .dthe @p 8.5. Thie resulting
solution 50 was extracted with ethyl and the etlhyl acetate
extract was dried ([err]). The dried $&ol uti on was evaporated in vacuo
gi ving 600 .ng. of crude naterial. The crude mateti al was chromat ographed on
.silica gel, eluting with :1 et hyl acet at e- hexane V\/mch af forded 200 ngy

“of the ti4d ed gezf faseRy b'esrlﬁét ﬁ;& é?! 'ﬁﬁms rogtgeswemslamof 25
Tabsorption aﬁo % arb %gggﬁ%{é vy r e;fr(;]‘et ptions at 5.9
(s). 5.5 (r), #¥.6(s), 1.5 (s) and
1.45 (s) ppm - 55_6 err] oAm nopen| ciillanoynet hyl
‘penicillanate 1,1 d|0X|de wil | formacg_i.gon salts. The salts are
‘prepared in conventional fashion, i.e. ) g I he nmethods described earlier
for the formation of acid- addition salts of “hose conpounds of fornula I

‘whi ch have an anino group as part of the gr_ou?=R1 Preparation 2 60
.Chioronethyl penicillanate 1,1-dioxide To a stirred solution of 24 g.of

‘penicillanic acid 1,1-dioxide in 125 m . of, di et hyl f or mam de was added
9.5 nml. of diPsopropylethylanne, followed by .A5°n . of chlorol odonet hane
Stirring was 9 ~N '

G 2 051 057 B 9 continued overni ght ‘and t,ben reaction m xtured was
added to 300 m. of water. The pH was adjusted-to 8.5, and then the m xture
was ext ract edhepio B ie sdlsdtedfmat the eroud ¢nnsistigrofbydragss, aikerayERfViRD fram e torfour carbons
30 and alkylsulfonyl having from one to three carbons. 30
2. The compound according to claim 1, wherein R is 2-phenylacetyl.
3. The compound according to claim 1, wherein R! is 2-phenoxyacetyl. -
4. A pharmaceutical composition, suitable for treating a bacterial infection in a mammalian
subject, which comprises a compound according to any of claims 1 to 3 together with a
35 pharmaceutically-acceptable carrier. . _ 35



sodium sul fate. The dried extract vvas yness in vacuo to
gi ve the crude product as a gum (8.9 , c¥ ude product was
conbi ned ‘@i th sone additional nateri aI of corrpar abl e quality,gmndost osas8 5 9
chr omat ographed on silica gel el utl ng W th 1 T et hyl acet at ehexane.” The

?LT ﬁr ngeﬁ hglﬁt)r%tllnu & o%grquﬁya |g A a ion mlv¥ered wa d §I %%%%er “mgﬂ-quﬁs aaggjsgdby

eot ixtaréSva 49 ry h | ﬁu@ xt

at 1 cni ekgibwed! B\EsatiMiteSLR8iainlcHIBHA s%rufli aHRd Bier SouRunPdulifte Orhé Briedl

H, J=6Hz), b5 extrdctiwaslcohtenttatbd)dryndssin ¢dcyo tb ghle thla%ﬂde bidHuct ds Hgurs(8.dgk), 3.55

(d, 2H, J :@ 5Hz ) The trude (ngducg Mps cobnbinad dith s@ng asdditigndl mpterial of comparable quallty, anditwas 5

10’ Prepar at i GiyoRatpR@piRdonalics a! evtingy 'hgy Qﬁaqfsat% &tTéaa ﬁ SO
ch o1 o ore L e b %9%13@;{2%@ Ny

[e)
br onol odonet ha, Hf 35Hz 17(s,3H)

fol | oned by 'saturated sodi um chl ori de sol ut| ‘“&“ﬂaﬂ it was dried over

di (i sobut yb suhé q)ayg gpq me hane enzenesu1 fony oXY) rret hane an 10
di (4-tol uenesul f onyl oxy) net hane Th| s affords:

15 br onmonet hyrepg @monﬁl I anat e 1,1-di oxi de, | odonethyl penicillanate

1, 1- di oxi de, mFt s»% ?g excepty »% nﬁcmw Tpidogetanepised therein s

R 0,

' SOb utyl sul f(élm ngﬂd {isobu ysé0 X )8() %?n (be nesulfonyloxy)methane and 5

benzenesulléowwad@as;u
20 bromomethylée &lauaeaa .&my oxyrret hyl penl cillanate

1, ~1-_d| oxi de, espieddmetied yenicesaters, 1-Hioxidle,conpound of- fornula [err] [err] C
0 0°25 and the PFHY'MQWV’U%M enigillappre djdioxidal t s t hereof, wherein Rl is

sel ect ed fromt Wy‘i‘: "32*51 ‘f%ﬁ Yy (?cetyl 2- phenoxyacetyl 20
2-car boxy- -[ 2- t I%
di oxopi per azi nocar oni ult %‘;(? ? 'c'l u}éﬂl dgfres'oectwe% of the fornula 0
[err] [err] Idiadmerein [err] i's sel ected fromthe group consi sting of

hydr ogen, al kanoy.lA doapbung of foemald wo t 0 four carbons 30 and al kyl sul fonyl
having fromone to three carbons. 30 2.

The conpound according to claiml,- vyheréh n l'[err]cl s 2-phenyl acetyl. 3. The
conpound according to claim1, V\her%l 'H'\{= é‘ phenoxyacetyl. 4. A

phar maceuti cal conposition, suitable forf trleat|n#sa bacterial inf ection in

a manmal i an subj ect, which conprises 3/ ound, ~accordi-ng-g o any of clains

1 to 3 together W|th a 35 pharnmaceutically- ac&féptabl e caryier.

35 9
GB 2 051 057 B 9 continued overnight andglhen reaction @ xtured was
added to 300 ml. of wat er. The pH'was ad] us’i ad tCH38 5, and| then the .mxture

was extracted with ethyl acetate. The ey t washed w th water,

fol l owed by saturated sodi um chl oride sglut aﬁd then it was dri ed over
sodium sul fate. The dried extract wasg oncentrat “et—to—dryn®ss in vacuo to
gi ve the crude product as a gum (8.9 g.). 5 I The crude product was

conbi ned with some additional material of corrparﬁbl e quality, and it was 5 -
chr omat oge5phed themheimataticaljelaccepiable Baly thwirdolh wharbingt! Insklectedrart eHe@xump eonslbti®y of 25
af f orded t he Phendacetyhduliprpxyiseiyh2-serbowr-[3rihipnvd]l- @Pﬂb?-@!‘- ¥t2.3hen assayed by
thin-1ayer cifiORRIRBEFHEPYIRECLFRPagwiapst AP KBEPURRTHEfoBWRved an absor pti on
at” I801 cnferr]. The NWR spectrum ([err]) showedoabsorptlons at 6.0 (d,

i
- _ _ clu—f,—

N _ . o NH

I

t=0

e

wherein R? is selected from the group consisting of hydrogen, alkanoy! having from two to four carbons
30 and alkylsulfony!l having from one to three carbons. 30
2. The compound according to claim 1, wherein R! is 2-phenylacetyl
3. The compound according to claim 1, wherein R' is 2-phenoxyacetyl.
4. A pharmaceutlcal composition, suitable for treating a bacterial infection in a mammalian
subject, which comprises a compound according to any of claims 1 to 3 together with a
35 pharmaceutically-acceptable carrier. 35

o



dd, 2H, J=3.5Hz), 1.7 (s, 3H 10 and 1.5 (s, 3H ppm .
10 Preparation 3 The preocedure of Exanple 25 is repeated, except ‘that the

H J=6Hz), 5.7 (d, 1 H J=6Hz), 4.7 (t, 1 H J=3.5Hz), 4.5 (s, 1 H)," 3.55
chbor oi donet hane. used ther ein is repl aced by an equi nes & ognwsAtBOf 10

b meL Nyl sul 1 onyl OXy) net nane,

di (i sobuty sulfo ox netha ben sulfonyloxy)nethane and 1 5

i (4° rol BLhBOGrR B Yo aPHRUR & eomntud SEbF i ~
15 br ompnet hyl- pen|C|IIanate 1, }-d|DX|deCH|odonethyl pen|C|IIanate _>\~J

‘i sobut yl sul-f onyl-oxymet hyl peni ci|l | an ®31- di oxi de, 20

benzenesul fonyl oxynet hyl penlcy#T_ﬁh € 4.1 -dioxidg and

20 4-tol uenesul f onyl oxymnet hyl Openici | | afat e 1, 1-di pxi de,” respectively.
Clains 1. A conpound of fornula H. H[err] [err] [err] 25 and the
pharmaceuti cal | y-acceptable salts t 5eof whereingg is selected fromthe
group consisting of 25 2- phenylacety Zthenoxyacétyl

2- car boxy-2-[2-thienyl]-acetyl, -2, 3- '
di oxopi per azi nocar bonyl ami no) - 2- ce?yl and a|group of the formula
[err] R3 wherein R3 is seIectqﬂ/fron1théchoup-ggnelstlng of hydrogen, ;
al kanoyl having fromtwo to four carbons|30 and aIkyIsquonyI having from*
one to three carbons. 0 .. 30 2.. The conpound
accorgfly ﬂihrﬁméheﬁdm’aumcl:eptmsamtﬁbr{carwr]erairs 2- phenyl acet yl . 3 The_conmpound :
accor di nRf i selected ifmthe gubrar wisisting pf4-phenylac ?‘a‘dtg@?ﬂ a2 'b%t( rmaceutl caf
cdipakienyilanetyl. uifetityl-3 3 dixonipesgrinerribogyiaainels? PRINVIaRT ‘i'?)ﬂ“’}"h 3 %anmmal i &n

subj demulazhi ch conpri ses a conpound according to any of "clains 1 to 3

together with a 35 pharnaceutlci<t2}fcce&table carrier.

1, 1- di oxi de, nethylsulfonylo%WﬁEth s?eﬂlélllanate 1, 1- di oxi de,

35 10 CH——

GB 2 051 057 B 10 5. A process ?Fe preparation of a conpound of the
formula [err] [err] or a pharmaceuticalll y-acceptable salt thereof, wherein
Rl is selected fromthe group con5|st|@940f 2- phenyl acetyl , '

2- phenoxyacetyl, 2-carboxy-2-(2- 5 thienyl)acetyl,
2-(4-ethy|-2,3-dioxopiperazinocarboaiif 0) - 2- phenylacetyl and a group of
the 5 fornmula O [err] [err] [err] réin [err] is selected fromthe group
consi sting of hydrogen, al kanoyl having fromtwo to four carbons and
alkylsulfonyl havi ng fromone to t hr eeR&ar bons, whi ch conprises reacting a -

10 [ Ou nd mol'-]; lsI soegerg}éld ?i'o Ige Jroniliwoconslstmg of hydrogen alkanoyl having from two to four carbons
and alkylsulfonyl having from one to three carbons, which comprises reacting a compound of formula

2 H H

R~ NH_ = =
: i/s \“CHS .

10 ' I “CH3
N 10
0/ . COOM

with a compound of the formula

l CH3

0/ “e—0—CHp—X o | -

0

wherein R? is the group R’ in which any free carboxy group has been protected, M is a carboxylate salt
forming cation and X is selected from the group consisting of chioro, bromo, iodo, alkylsulfonyloxy

15 having from one to four carbon atoms, benzenesulfonyloxy and toluenesulfonyloxy; followed, if 15
necessary, by removal of the carboxy protecting group.

Wy



with a conmpound of the formula O- O [err] [err] O wherein [err] is the
“group [err]- in which any free carboxy grotp’'has been protected, Mis a
carboxyl ate-salt formng cation and X is selected fromthe group consistin
of chlofm brono, |odo, alkylsulfonyloxy 15 having from o8 20510087 Bar bo"?l
atons, DENZENMEsurtonyloxy and tol uenesultonyloxy; followed, if 15 N
~necessary, by r val of the car.bo o) i p. 11 .

GB.2 051 057 Bé?K%mcessgfiheérepﬂraf)'?'b%é)eéscgm ou(r% %’hggfﬁg{e“ggr'ati on of a conpound of
thefornula [err] [err] [err] or g phirmiceut iGgl | y-acceptabl e salt
thereof, wherein Rerr] is sel ect'éUR'N.o.m?r( Fgroup consisting of 2-

phenyl acetyl, 2-phenoxyacetyl, 2-carbp_x_L-N2- {'-ct"hi enyl ] acetyl,
2-(4-ethyl-2,3- 5 dioxopiperazi nocg/oonyl am neyr—2—phemyfl acetyl and a group
of the fornula : _ O[err]o/ferr] wheregin [err] is
selected fromthe group consisting of hydrogen, al kanoyl;having fromtwo to
four carbons and al kyl sul fonyl havi ng frqmpne to three £arbons, which

conprises reacting a conpound of the for 08310 10 with a conmpound of
the formula [err] [err] wherein [err] {i helg@l@up [err]}in which any free
carboxy group has been protected, Mi xylate salt formng cation
and X is selected fromthe group corfsisting of CChI oro, brono, iodo,

alkyl sul fonyl oxy 15 having fromone to four cgrbon atons,

benzenesul f onyl oxy and t ol uenesul f onyl O)"%;Vei]i‘fLiilg

removal of erpheEracsuisalraceepiatianalt et _thl;h il %ﬁﬁ%&@g@pﬁé%% gtﬁ‘rgiy"{ %’23/
claim5s o% g&?&;’p‘% i Y‘I’%%’:ﬁ?%'_ ré ads, &;p‘(ol[fg, bl N @ pol ar, organicsg

sol vent a eratare ange Trom 0 tq err] 8. A process

according to claim?7, wherein said pol g&=Qrganigc, solvent is selected from
NN- 20 di et hyl for mani de, N-net hyl pyr 'di met hyl sul f oxi de and :
hexanet hyl phosphor am de. 20 Printed Tor gger Majestys Stationery Ofice

by the Courier Press. Leamington Spa, 1983. Published by the Patent Ofice,
25 Sout hanpton Buil di ngs. London, WC2A 1AY, 'f‘=r?)m.whi ch copies may be

obt ai ned . N
O~

N

ls

- wherein R? is selected from the group consisting of hydrogen, alkanoy! having from two to four carbons
and alkylsulfonyl having from one to three carbons, which comprises reacting a compound of the
formula :

0 0
v/

=

| | AR |
. | | 10,
10 . 3 Chg .

—N
/ ‘COOM

with a compound of the formula

S
[ ] eh
! 3

o_/ "'rlil-o-cnz—x
0 :
wherein R? is the group R' in which any free carboxy group has been protected, M is a carboxylate salt
forming cation and X is selected from the group consisting of chloro, bromo, iodo, alkylsulfonyloxy
15 having from one to four carbon atoms, benzenesulfonyloxy and toluenesulfonyloxy; followed, if 15
necessary, by removal of the carboxy protecting group. _ :
7. A process according to either claim 5 or claim 6, wherein the reaction is carried out in a polar,
organic solvent at a temperature in the range from 0 to 80°C. :
8. A process according to claim 7, wherein said polar organic, solvent is selected from N,V-
20 dimethylformamide, N-methylpyrrolidone, dimethylsulfoxide and hexamethylphosphoramide. 20
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