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Anmong such net hods nmay be nentioned the reaction of an acid halide with
par af or mal dehyde (as described in e.g. J.A C S 43, 660 (1921)) or the

hal ogenation ~~~ ~~ ~ ~  of methyl esters (as descrl bed in e.g. .
clas : “teterentes - cited
gre). 5 The reaction of the compounds of formula (I1) wth the

-"rr_pounds of formula 5 = 5 : (I'11) can be

-perfb'r‘n‘ed in a soI ‘'vent ‘at or bel ow room tenperature or by gentle heat i ng

up tGzthe bailin oint of the solvent dependi ng_on the nea d X
et orcan PR SPisdie TETOATTON: h unt@h niyﬁﬁl S5
exarrpl e, DRAVANGSOErACHEXane, tetrahydr of ur an-—.qet hyl ene

¢hl ori de a-npl Gy EpskbONTMBsS87  ThE2) Filed 29 Sept. 1967 10 reag
are crystw i @0 AplatibyNRESBRY S, (M FaR saRE 198 used in. t hefl v

10 tﬁ (21). Application NOVus1B9psh T Usd) i B0, idegat i on.. By
r epREG Pi -t | @DSAdREioH N, sPISORHC 252PiAG0 Nov. 1967
crystal li pQ ofnARSiReHNo. BHEIRYS - (22) Filed 6 Dec, 1967

B - o\
reaction: p@flmﬁphmgnﬁpw@d Of o) @irlH fAnibed) tO the cCoM NS/
pound of: ?L‘e”&baaédhlaum’rzy‘ﬂmi‘/g e (Bz %&% ﬁ%&ver ted jnt qu,f/»
peptlde synth(éj%mpp]m“mNo 09 ah ' R stands for.
~.Cat al yt|c hyd@gg)gégﬂ‘?ﬁ% ﬂﬂﬁ h en R has the fornul a, Z-NH., and
15 : %’d) nt amnal nzy oxycar bonyl: “ahd rel at ed

derivatives t r tri tyI . hydrogenat ion is-. preferably
per f or med at @mm@@z@t at m)spherl c or .. -slightly

el evat ed pressurele scasol vent whi'ch .may be a non-reduci bl e organic sol vent
20 - (72) Inventors ERLINGKNWR FBEPERIFSENiInd WAGN OhEer . The preferred

catal ysts are noble nmetGPOTERENSEN s -~ such as pall adi um

or. plati num or Raney-N ckg_‘!” BQ’ILER b %Niéulﬁsl‘egm& ‘be used, as 20

vel | . El ectrolytic reducti can so ese cases. \Wen Z stands

for a = (1) - We, Loving rxdméx@rmhmk%bméfoumlrﬁmm,y& etpaniybony |
‘radical, a red uodorpcmemmdnr Zhenlcaws rof Pewhark; of Beliknips Demerk, do hereby declare 25

ferred. A nild fh%:%“ﬂm ich ave £ PRER May he grqpte ehodt ands f or
a sul phur-, 25 o Which i 'smr& Coried B%o??f‘éﬂdﬁ nﬁuﬁﬁﬂﬁs‘gg"% He orsa

e —
Schi f f - base, fo?t?nm!gt@m;:aém ol @éupaabwi esterd ¢f a-aminobenzylpenicillin, these
di [ ut e sol ut i orestess hévingtiedermulsh| ori de i n aqueous acetone. A-treatiment vm th
formc 25 - - : acid roomtenperature |s
especial 'y suitable for the r Bl comtn-Z g‘h Z®s a '
tertiary butoxycarbonyl radi ca bq,solkrio omthe literature ls the
removal of the .. - .30 0- Ko-tN ﬁm_hohenyl radi ¢al’ i nvol vi ng
a nucl eophilic attack on the sul phur atom 30 of the sul phenani de

group, the bestinYinkhdhd fredifkGndia@s Sks mﬁfm Emoﬂgtoabwaaqﬁeg& trbm 010 .
" sodi um or 1Pot askiandnA i;ohndmsubsmdedwn meed | aliptatie aligdit] aromiticdoripexw-sul ploi de,

- .sodi Uum - Cyclic radical; to salgiof 1y E%?@F‘&@S‘i"&\‘g AFigs do ey her
sul phenani de raﬁﬁﬁt&fﬁ o ?el“‘tes‘“ﬁ T'ﬂ phatmaceutic P"’P’é’é;’é ®REYEs R is an
~azido or a nitro: mmam&mammmmﬁmmaaummhrmaﬁ

atom thedé grdupaz#a&oméatransforrred into the free amino group in kn$an
manner, 35 " the a2|do and the nitro group by a

catal yt i ¢ hydrogenation with Q -0 n? al yst o]
wi th Raney-Ni ckel , or by an eYecw t-f £ and the haI ogen atom by
- an ' - anination, f |nsta eg/vlth _
hexanet hyl enet etram ne. - ther sui tabl e net hod
for the preparation of the conpounds of the‘wﬁ?% 40

invention conprisem gaRRulhd AC naP e fbn bfihhdc Rydkedriboh Ubdish mhe,ﬂ,-y}{ @eetic aci d
derivative of dfbon ci.';“am can be straf) tpoﬁl:ancheﬂpsam;ta «r dedd, havingsSre 1 Or

derivativ t her @ agmy 1‘,14 4thyh propylaispraopys butyl, sec. and tert. butyl,
o Vo e T e N
' saturated or may contam one or two double bonds depen mg on the
[Price 5s. 0d. (25p)] =




In formula (V) R has the same neaning as in formula (Il1); in formula (VI) n
45 and A have the sane neaning as defined in fornmula (1>; and the
radicals -CO-Y' 45 _ , and X' -HN- represent radicals
q-—-c-a;tpa'td-e - ' TH 8T nate V¥ X

i wirth the formation of a -CO NH bridge. For instance -CO Y can be

the radi cal of an acid halide, such as an acid chloride or bromde; an
anhy’drl de; a m xed anhydride with an al kyI car-boni c
aci é‘-ésuch as i sobutyl car boni cl,ars;sdz a car b- : oxyl’i 3

. aci d, = morgant cac; o on| tal ned by _
or eact i ng atoms, such as cYclopcntylll Fgﬂ 1[ hnﬁt«fd lglcﬁogiqﬁﬂ ?’c&yl acetic acid

. tenyl 1, in which
'with a car§(§’)§£zIl Y °’a§¥°r£i"f}? l WEQH ltcarylradlcaleg : . or a

Csim} arI y ﬁhenmtor anifs wlnddma}ia ‘mandlcbaarbhqd @@érﬁﬂdl@k ef. %‘-r‘t'al kyk3| Iyl
grou p, -Z-naphthglror su tltuted napthyl radical, a het iguat rmr e’than 5°

car\ben at Oﬁml Sﬁ’o %%E ?ﬁ.ﬁ.ﬁﬁf&s“ﬁ aasi ik tﬂ aﬁ;rn%l, pyrimidyl, thlenyl. are
In@ IYihy

)-lerr tﬁerheGEGohyxdmﬁ Ibl:ﬁfixﬂ&fﬂfe aaaﬂnble(p«ﬂntmhydrt de of an

and which may fyBher have Sdfstrm{nesrm |=ﬁ@m' HRSIH@&Ct | oy can be
per Fg’r%rred g"tb i, such % fove mi xt ur ¢

'I'ﬁe éﬂﬁhcﬂr s
t her eof vm Z;::’f%'ge,ri&g &&Vﬂpmg "E{ai,é?’ mpyl “WLy el evated tem

per at ure. Smylha:kmlp&, dhaloleved alkylr &g, nndnh-yl@-ne' 13 hmme@iw mdmb-ordefcrr m et hyI
acet aje @ethyl or the ethyl homologues and the IW’%’&% dggivati .
. &
oot B s e e R S
1, 215, 812 r hy rofoR{ Gijdriollic [AE@ camﬁmﬁeeclu;sal @t i n : :
convent i onad:dsrsithnmimc,eargncd)ynateepﬂdam!%: at i on or by removal of the sol vent

fol l oyed b Shesymmetricices] pf fosmytlac nds of .
forrr'ua(\/in %ﬂ SETPTE % g

e mvennon comprises
in swhich the compounds

pr epar ed byreSob dﬁema o oRRANL G WHRBTelolsy. 5 - . The
conpounds etfeu{sedrtmﬂat e\tb poallda 'Fhewu thepimanicformsanay he gpasaed ng i nt er -

5 nedjat es®y H%‘ eamg::'s‘ n 318 “‘g‘“ ﬁgym ‘i:é and n titute
as such a Qﬁfb it §ndb R 4eOR: is VI) are
those in V\/adxﬁihxstéﬁed:hb- npyhitpicitia siﬁusﬁﬂkteﬂtl tiyCth @:ﬁi axid phat i ¢c]radi cal
i n whi ch t df: IPWS in |tgmp‘néern mmlyaqt qu“ﬂ of thege

pr ef e rﬁgg}%?é" §qj§" Mﬁﬁk 1l ‘”p“"c Pent i gq The -
corrpo s gt e pemcm ipealtln e o 0

- 6- am no- peMuch | Ragen No. 83;4061,98‘1;1 ftbhewlﬁthmmm:aratlmahth smdtarasrmﬁcaﬂﬁ kal i
i salt or t h ot absorbed upon oral administration. An gwg yli estey g»‘ a net hyl
: sor vmg rise to ow

whi ome de; -a‘b
est er f t ﬁ%cﬁf erefore sree that the. compounds of %ﬂ Rl eﬁﬁ] S &-
hal ogen Edrdl Qive @ 6 bxtiéin cotlcEAthtioRd of ekl yl oxy™ 15
radi cal , Slwmlmsmée folnort andl tphm#dmyﬂigcnttaWonemmm exapid adi cal ,jand n

esterlflcatdf G-rhik in@ilirSthind Wit adodidistd
renoved w mmmﬁgMMsmmm lpﬁnvtllm Iact amrl ng or the esfer
radical are suitable in this case for /i nst an . -

trlmethyIS|JyI radical .. o 1s perfor 1 .an |nert or

sol veft. 'such 20 3 ong, gu rrethybfgémf’eﬂf\d hym r?ﬁ"’&t

or “bel ow room t enfe¥'a=“Tir e or Y egp S'f'Be‘fli
“am no group has bege te-d‘ Y rer K of this pr@tecting r adi cal can
be perforned by di fereg 5uqh .as’ hydrbgenol ysis or hydrolysis ¥ ;
under neutral or agi ondi |or1 \/\chh do not attack 25 t he :

‘[err]-lactam ring~and-the—estergroup—The Teaction products of Torn
(V1) . 25 (X' =H) are conveniently isolated as their acid additionisalts
with for instance p-toluenesul phonic acid-or other.inorganic or organlc
aci ds such as sulphurlc phos- phori c, hydrochtorlc acetlc nalelc or
tartarlc aC|ds S o o B

5

e

and A E?‘F% bef he 6-ani Den CI | | ani c acid ma* be + .
used gg su%%lﬁ%l ;ﬁ}iﬁ;ﬁ g‘ q‘i?' ;; ‘H‘ ;‘.2'.5. 40

v e rtond

[




I n anot her enbodi nent of the process,

t he conpounds of forrmula (VI) can be

prepared by esterification of any of the industrially accessible
penicillins or preferably 30 their salts with a conpound of the

~at grementT oned formula (VIT) Under srmlar conditions as al ready describedf

whereafter the sidechain of the resulting penicillin ester

yield the 6-anin'o- penicillanic ester of formula (VI),

-&'2

S
or

a salt thereof.
*The «| eavage of the ani de bond can be performed by a nodification of the

rocedur @ described in Bel gi an patgussid. 698,596 by reacting thed

split off tof:

acyl amtTo=

35"

pentcirantc actaester with}

san acid halide in the presence of aReEkId- bi ndi ng agent,

‘or pyridine.
‘the ;reaction:.

hal F-'ﬂe

soIVents but

formor net hyI ene

LSl B hER ot A BRI

fhe stability of the |nterrred| ate formed, which presumably is an imno .
)-«-aminobenzylpenicillin (8 ez Ak®h can be perforned-in different

1S e g ina ,4
i—ﬁ%ﬁ%ﬁaﬁs‘

The = A

t e

%&%@“&

aphornu%

owte

s

such .

%cmsorl de,

rature,

'I(he Pﬁ'(leg?rr‘ediat\_l_e i s not

evaporated in
84 th

vacuo.

The oily resi dmwvns washed repeatedly’ by decant ation
pet.r ol eunSeatnn emcentr@®ns in pg./mi.o y| eld the desired ester as a gum (2.5
' 8

&

as quinolinetf
because
i ncreasing

Wsollat ed: butis t’reat ed wtih an excess of a primary | 4
al cdhol to f¢ he reaction }
. timg depend | g per ml. or per gy wel vag §¥IRA® used: in mist cases s
'terrperatures from -20[err}@ fiolr + 20[ err] Gousi | | e 2 hours 1 45,
nveni ent ' — ; ‘ " 45
The ji mino et her P=ahot|i s8l atled,B but Sﬂbj ecte® to af acl d Blcdhol ysis or
hydriol ysi s, " Blood - 4.1 21 vvh V {fe €=Njhonp 1g7cljeaved to ;
. yielid the corfyespondi ng 6-anijno- pentc Iarc _ estier of fornul &
PV Iteis sur peivesiong| t Bt t|hosl act ar50r| nig 13ihd thel6acy o netlhyl ester.
groupi ng are suf{rcren |y st ble761 er ,these n'(itio Byothe generally §
used met hods B0 “"™% he| est &r [of ‘6 afi no- peni ci'T*l 4ni c'ac d can fbe isolated §
from the reacl i aidseyxt ir eras | 5@ sug¢hz2sor | nex he |[fodrd of & sallt with an
#horigank¢ or organic atid sudh as,the hydrp- chlqgride of t osyl dte. The
I nvgntion w | | 1%8% rlat @ by t Rl 10 ng ﬂo’ﬁ r#?? g Exarrpl es:- §
EXANPLE 1 55 A Acet oxynet hyI
[err] - azi do-ben at mx ure of ass .
] A R i o, ) |
br onpret hyl aﬁ&heaicetofyheﬁylrﬂsm)s oariﬁkseamtleﬂleinﬁs? f.. Body\als refI uxed [
for |1 hdur. Afeighyof eaolinobrgzylpedidllisuspensi on was fil tered and the: filt%ate

.

peni

in the body fluids or enzymes produced by ‘micro-organisms, e.g. pathogenic micro-
organisms, they are readily hydrolysed to a-aminobenzylpenicillin. This hydrolysis

is an important feature of the compounds of the invention; It is assumed.that. the

g.) which did, not crystallize. ) . 60 . 4
1, 215, 812 B to thyl T rj-a not be zy]pen|C|II|nate-
hydrochi or | de| ou after dose Af;/QT amgnl | S VN A ; -
40 azj do- benzy) dewiysictthi et of (2 g.) iln ethy] -acetdte - 20
m.)! was addedPaaypetidlin’on of |H2PO efr19-9980! B dndP-FH rr"]lii’q err] (1360
ng. )} in water Aeemymethylemfgp m). 1 %palladl um dn carbpn. catalyst (2 g.)
was added and|bhe)-« ' xture shaken.i.n a hydrogen - §
af mospher e fofpegiciliours. The dat2ysd WS- 1|1 ¥8Ped oF# hn@-Rhe 5 3
phases separ ated. The agueous phase was wasned wtn etner, neutralized (pH §
- 7.5) * From mﬁ@ﬁMqu,egqgsggpdl um bi carbonate, and extracted several §
timeg with ethyl acetate. - The conbi ned extracts were washedg
wi t h{ wat érj, drTMmM&p@om@vaacuo The - "oily residuef
was suspended in ethanol (10 m.) and 2N ethanolic hydrogen chioride 4
10 i (2.5 nm. ) 'Rhas Iing/\ﬁlmwnsisrardm shmrdz b3 omved tbetsh@rl con@mt- he resultingg
sol Ut i on predf )-a-ammobenzylpemcxlh tF’ ord p dggﬁﬁ%gm zypemcx an of | ’.
acet bxy gt hyI %?%&v%&mmmm showing as curve B 10 F
the concentratlons obtained after administration of 500 mg. of the D{-—)-e-amiino- E
benzylpenicillin (Ref: Brit. Med. J. page 198 (Vol. IT, 1961)). The figures of curve '
A are obtained as an average value from 10 persons and the figures of curve B as an
- - average from 7 persons.
15 When the esters of formula I are exposed to -the influence of enzymes present 15




filtered off,

washed with ether, and dried. The product thus obtained was a
col ourl ess

anor phous powder, readily soluble in water,

et hanol and ethanol, but sparingly . sol ubl e in_glher and
7 Tt T purl[y Was e omatrlcallyto be

. 15. 86 per cent The J.R spectrum (KBr) contained strong bands at:
i 692 cm[err] 977 cnjerr] 1020

foni evf‘(rf] ‘ 1195 cm[err] o 1300 cnferr]
W 13707<Cp [er r] , 1,215,812 1460 cmierr] 4 1500
7‘ tm,[e{r‘ 26 -+556—cm{erT} 1687 cm [eu.s.]___

w2 first step con51sts in an enzymatic hydwplysiy by ‘@TT 1 ;:l E;tcrases, ;gn the corres- The free

base was - pE{‘g ﬂ'd%g tj’f_gm Qflfr'{érm el i - Shich, PO tlq'yc[mochl orjde by

the additi aLSof I

bﬂ&h@dd&omﬁﬁnda whmh @ Ipkefesablyanor phous

powdes: Thedmmnstcred orally cither as suCNo rﬁome rgiged s5product !
showed phan QutBrange vesogqlqnﬁa?rs? Piey c 'tm»the oport .76 (d),
5.53, 452, § %?35" Gretoh Thereo éﬁﬁfﬂfm m@hm used as

-i nternal ms of presentatlon such as ta e& @Meﬂlcdkagees, or can be ﬁﬂed into medical ..
EXAVPIOE 2 containers such as capsules, or, as far aAgmt dmydrned, filled into bottles. 10

D(-)-[err] Paq;ﬁn ut g P'Pé'ﬁ pr@%gpqlq é»r H 'th ﬁl g&!ﬁ for oral, leté:el;:’l '
D(-)-lerr] sél&f Qéﬁlt@'t i \Qg ng a)mg?fp ;:g Et\lﬁtﬁB y%a@&y-( 1.42 ) were
m xed alkylenc glydéks, or othért) ovﬁﬁ@i‘rﬁft&'mcméﬂicﬂmm sudtable esndarriefs. wat er (70

m . ). 1570 t (e wedmid | |s
bi car bonat é"

). id
the m xturé dﬁ,&é},ljﬁé&%ﬁ% %‘3‘;@% ég‘ﬂ tﬁﬁ&r}lﬁs

fstbd: gsgerscm theghydrogioride, but salts w1th other mo thiked pd? assi um

oy
er f||trat|on,

D'sb

the filtrati@ed together with the ester in %&re@ﬁiaﬂeo‘ftmﬁtmﬂk distasesaGuch &% ethebout 15 il . :
et hyl 2mcet ameblé mibloms was added a sul®ing ai
sol uti on washdgindictt "é’g ) ’%g; ca[/\at Wt er X
{ 35 (30\,\% m'}ﬁéc;‘seﬁtlo in mgmﬂﬁert:a sb&ﬂon and, Wlth 10 ¥
Vi gor ous Stok hrcbrﬁlg»und agilr%\ula (Ta).in the form of a sax camcsalyam was added drop
by drep untable mne epdratiop go &0 mg pm ml of a non-aqu 293 The - 1
aqueous | a ous oo cr:g?g{) %Q‘:zfﬁﬁ“g’@ :L tqg'gnol (150 n ls) b
{ was added, oaoa.n ioRas evaporate n vacuo until the i
{ water was The esr;g's agp;heu snlerme/edxgenﬂ:%z?mmgmmg: bmganmits cons ol ut 3|a on (40 " re
iom s pdriniegingt fessosul nds) to g and not nggge than ananor phous w
; pre2:| pltalto E“ﬁgﬁg Pq % PG‘}‘ a'bly iﬁ@go\%{ ;l P .
and dried t,Qeryd ﬁd ﬁcﬁb&f ﬁ,&é,ﬁg asaa coI ourl e x
pr oduct, physmlly st-a'ble unit dose,vuombns&ngpilher lﬂyé aodive Biditepiairas sehior 4 ehtter M ned t
j |odom§5r| c i feguich a yohid haWCC‘Eg'E@ €arHEm ( KBr cont ai 88d bands © W
a: et e o €St e g %“mmmﬁ 976 cnferg] S
45 the patient. . 58% fv "]1 T r:
1300 Crr[ err} ]]313{):1 dmy[cbsemiﬂl pmferably be that amount of the compound of the mvél463 cmlerr] ¢
1500 dfh [ertpo}l corresponding to from 1 to 3 g. of w-aminobenzylpenicillim 550 nl OE 40 | 1690
The favorable high blood levels obtained a 1 %ﬂg tio a smgle : a
cnl er r ] dose of two. of the compounds of the mventlo ﬁs . of o-amino- 50 30 1¢
EXAMPLE 3 benzylpenicillin appear fr 110y Rl figures show ¢he serum concen- - o
[err] #é 0- ntxatipwspin mmfphnenvylmnm)mdyehzoydmmmhlm framipobenzyl- ' t
Br onp thyIP"a‘E‘B‘Pa "(1.1m.) was added with stirring to a soluti®n of s
[err]-(o-nitro- ' Tasen YL s ul phenyl ami no) - benzyl penicillin fg‘
(5.0 g.) andtrlethylamne(14m ) in nmethylene . chj orTde
(45 nl.). The Teactron m xture wag Sf/ht[“Pd ﬁyerllm Thggeafter it was a
55 washed with water 4?% ) laqueous sodi| bicadhonatel (10 m.), and n
wat ef (10 mi e-pminotisheylpenicillin OThe|or y&nic phais¢ was dlied and | %
evaporated iIn vacu el d, a gum i chiwa he o by o
decant ationf 81( ij WQMC ' §'3, ld-’B A8e6[o<yrret hyl €
[err]-agm nolpenzyl penicilli nate hydrochl ol}i de : To a
sol ution of |Piveoybmyrithyh O¢+beymise-hyll 5.0 5.9 2.2 0.5 45 g
i [err]-(o-nigF ul phenyl am nq) - beﬁél - ‘1 60 _penici | I inate, b
: prepared as-descri bed under A above, 0 ™ of et hyI acetate was 60 6
’ I
added & 50! VTR Ol ifetton o 5 060es Mot o0 B4 oRpL G of 0 e e VLET W LD G
‘and_ their salts. Owing to' the presence of the a-amino group of the side chain and the 50

50

have td bé taken in the preparation. -

hydrolyzable ester group of the compounds of the invention, certain conslderanons



9 1, 215, 812 stirring. The aqueous phase was acidified with 4N
hydrochloric acid to a pH of approxi mately 2, the pH
being maintained at 2 by addition of nore acid if necessary. .

during “the reaction. The reaction nmixture was stirred for 15 i nutes,
whereafter the . aqueous phase was separated, extracted
MW th ether, neutralized with aqueous sodi um bi car bonat e (pH— 7.5), and

>extracted twice with ethyl acetate. The organic phase 5

——— —— .

As “df i ed @1d evaporated in vacuo Iegﬁ E%Qza” oi l'y residue which was;

“ di ssol ved—+n _ rare—26— ) h“ he 2N
al cohol i ¢ hydr eﬁ’[‘“’ct‘il | ehapfiggs mﬁr mmh which ang-substitated benzylpemcnﬂhl rring, and
precipitated bff I sifeacted withsa eomppysd of formplagBif - according o ithet e ed

of £ and washed wi e yi el di ng the acetoxymethyl [err] =

ari-nobénzyl peni cill'inat areo-NHR uab*ﬁgqgﬁh' 1L oride.

10~ . O EXAMPLE 4
A Acet oxynet hyI [err] benZy| @ -b-e-n I no- bg'l;?zyl penicllinate

A {51 xture of pot assi um [ err] - benzybxycar bonyl ani no- benzyl penicillinate
(2.6 gi)," pot assi um bi carbonate (0.5 g.), brononethyl
acetate(15n1.), and acetone(25n1 ) . was refluxed for
1 hour; After cooling, the f"?tered andtheflltrate 15
evgporat esl i n vacuo. The r ue | SS Md in ethyl acetate and s .

ex ract ed with o\:\f s sodi um bi car bonat'e and

 ‘water.! The organi ¢ phase was dri ed anqm evaporated in

VaCUO &0 yi el dinawRsitonhitse ‘A@cﬁAV‘ﬁ@Q% P Yerkh i lPlgeum
et N ZEbstmrtedZGnmo r?.gr"oupr TR Q&ﬁ&tﬁ calrsl ihe &&frtgogbglétoopan

[ r] am nobensy wRs isich |aha=t L2 dlrm;htocgml!ueor 4 halogen atom; —COOY anﬂO

To a spl Ypi On °f(_‘t_9“9¥ “'} e%‘dﬁéﬁb ydr
phos- Y may be hydrogen or Qi'afkﬂl ﬁrﬁm ma S a ded
an

109 paI | adi unbeoan higegen Wrns piefohably e:hlonne or bromine, an acyloxy radnealClﬁﬁ
t H& susperisi on \F\Saéﬁ 0fr 4 %hvlphmi@v oh mﬁugdphonﬁoma#d;rtal o'ﬁle -
of the at}gve- Bt XM" % dand

resul t ] - the mventloxgavhereas WiexX RUA a@ @&gﬁ@neh V) rgﬁ t the ﬁ‘E\ er e Por 2.
hoyr s r oom temqglas atecerstengamdmedxate’san the syntheﬁdﬂﬂié poutids [OF the Sivérdion, The -

cat al yst was f emn eS'P‘FS @H@ Wﬁh % gentieny ASatcetdmon charac-
.and V\B‘*Sh% Ctl con to an amm ar?fm‘p
aqueoui methods mild enough to av%ﬂddebt nCot tRORBIESle (%1%311& '3;49@ e20W| th
et yI cet at e. th¥ Hastagoriig rieqbamnﬂar,arht Substituent R may have the formula M}B—Was hed W t h
vatte .| dried afired % z%ﬁ o gﬁ%ﬁﬁ ?'E%hﬁa al'héﬂle-af’tﬂéto-,tt)he:meélsm-‘lten i |y -

r g dueg Vg A:)
[err] ,am nobenggr k4l Q. an .a:ﬁﬁrophenylsulpﬁdn& %ﬁﬁgl o % o} ?ﬂ%%l e 3B

E I\/PL 5 A. A@éﬂzddn Wyhraidivgl, fé('t buoeycn enylzna eﬂsyddxcﬂebﬁmﬁé

‘Pot'assi um- D P't}'l Fﬁlnt 85 zetygcé;one,p@taaestsr um*
bi car bbnegbe (1§h tfc by%lz)zo cegﬁd: ﬁf ?HYTUWere
refluxied for lothedumild feaction3 Rabveir perQE Qﬁlﬁble, (? n.).
Afjser ool ing, ﬂ%@ e formala Watforﬂmd bsenledneandx mh@esftmxi tareasttwleemaqaor ated in

vacuo. | The res %{ﬁg‘? ﬁ%% b‘tF@Y inte e aming 1 enpve
excess ofg.s.bronzal-m’m ‘éﬁ ﬁ Hﬁ%ﬂ’ and hplogen goms, et%yl
acetatp (50 rrt eredstﬁrﬁng modntts ﬂgfoﬁﬂhﬂmpﬂl mahgdxsvu.mma%ﬁm sodi

bi car bpnat e tMGI@tes -ipthe gynthesf) infertzyipeniitiing Fhdy awlasinr ermved in

vacuo to yi eI dL Zn ared in form of the D or the N
o o) m, e Girme A
To a splution @mpmétl ;egﬁ&m fato! ﬁgte (% 0
g.) in epnnersfotrnmstancebyfmc ?ﬁlzs mﬂé%trbem 15(} fn1 (V\m/e)re adcéfr((:li wat er (100
g o § ces of formula e stan
m - ) and 10 Yo pﬁh&éﬁé Lﬁ‘pogbedcig‘r?pﬁﬁ chenustry and include for instance the c:)tnversxon of-
phenylacetic acid to the R-substituted phenylacetxc acid, R having the meaning given:: 45
before, followed by a reaction between a reactive derivative of this intermediate and " .
6-amino-penicillanic acid in which the amino group- may be free, or substituted, for
| . instance, with a trimethylsilyl radical. Some of the starting substances of formula (II)
' 5 can aéso be p;ept;red from a—ammabenzylgfemcﬂlm or salts thereof. .
ome of the starting compounds of, formula (IIT) are known com; th
) preparation of which is described in the literature. Othlz.rs are new, but gtnmgspre-e %0

50 pared in the same way as the known compounds, using method standard .
procedures for this type of compounds ' » s which are

i
EE
2




45 catalyst (5 g.) in a flask equipped with an efficient stirrer, a gas
inlet tube, a gas 45 outl et tube, a conbined glass and cal onel
el ectrode, and a burette controlled by an automatic

'tl,tratqr “The system was flushed wtih nltrogen whereafter a stream of

; hydrogen was bubbl ed through the suspension with stirring, a pH value of

1 Was
ether and fr gl-ln-.pidt:%g Scand 20, 1273 (1966) and refer&x@tgpound Was
SS annrp s po

e AV st et

Y o o

Cn{err]“ JInvention COII%

3.0 being mai nt-ai ned by addition of 1N hydrochloric

‘i acid via the automatic titrator. Wen 50 t he consunpti on.
'hqf aei d .gt opped the flask was flusll;ﬁgi’&wth nitrogen until all theg 50 -7
-hydmgea—w&s—wmed—&nd—Hw—ea%&ky&k—H%e&ed—eH—éﬂae—hm—mm Itrat-e——-

‘Among such mcthod g@%} t}j acam s Wﬁ de ) lo@!;hed Wi th

obt ai ned as ‘@e§ The
cryst al’si ne tosyli ftian of abe tommpyumet M;tbmﬁ(a-(}l—)[v&hrtl}e-‘ampmhe‘rizf niciBlinatg . -

wass55 - oﬁl&Fﬂném Wf{éﬂ@ﬁ OE"IEFI‘S“NT m W:(E‘P g | phonate to a
20% aqueous ne. '
| pr eoci pitate kﬁfef'g;mé‘? chl:{:lde%nd ﬂanm:ﬁl%b vrgfcer and dried

to yi el® col canioepndersysd }lmempo:lylxﬁﬁlud:ﬁ @ch cjnChe used in the next step 10 10
Anal ysi s without further-purificst ’!‘ﬁ['ﬁi'"?c]l’ﬂ@% theodly Wf‘ﬁ“‘é‘r fpdferr]: C

1 52.55; H 5. Zgbmﬁ:l":u ue:se lﬁm ég:é)m the compound of foﬁ:gll f50ME dom-

C 52. 80 H 5péidd oh\NfoomidS @) by dBickH4OR group is converted into’ anGdthino group mayl10

1 10 5 11 be effected by different methods knqwx/fkgm pepgide synthesis depending on what 5 i

1 Acet oxyrret hyR s . IR " tirred
e henton tp ki MRARREL G ORI A B e s 7 Sl 100

| and acet oxy b natonais| prefigpebiyi padohmﬂaateoqm tenipetantesanh amasphericc&0 ng.) in
met hyl eWe 5 sligh YQﬂWEﬁF" a@ss ﬂh? sqlw 'tW t;l‘ qsﬂ'sfe le@r%msemﬂﬁ on Of
triethylamn ﬂ: g(r -N1 ut }(,)sthexgmta iﬁn m@, a - AL er 2
reaction for o ué’ﬁugﬁ BB e T B i hed GOMEoF &
perature, th@sg-xichiorethylrgycabapiora ask,da reduonam twuh Zind it netit edld i X% :
acet at €25 20 j ‘:"r“ld “‘ﬁhtf"?’ﬁtsézrpa e qagyrhage rﬁ figd éEI or®t acid

. (0.35 m ) - ?xlﬂi p ﬂ%ﬁl Yd%ﬂchlomd ina gce?%? ethyl = 25
acetate was @ii®aaF uﬁ;ﬂi daciglly duldédleafdt! @ Ukm ofz&ﬂleﬁltz R was adj usted .

{to 7.5 by th@rtanbtttamfboﬁyl sadicalr Alse Enowo dionthd liemmizom attecrersavhiLgftn

). THR i EPR yh sheiend dnvalvion, sope whszemeo,w @P:&ganlé"layer |
| was ff:lmm e%ﬁ; p%lﬁﬂtﬁ% enfﬂd ?E% :g%gﬂ o | eave tpe
iﬁé‘-i- ical® cak

acet oxymet hy Witilon@8 o Potassium thiodpAhRié pRtOR SheO | |
The 1. R spe@metm 'It:ﬂUs[aelaz Qorhadtrdoamtsorat haB:@@Oat@meﬁpsmlly a(txdine 1875

cn{err]%i[err " esen po 168035
cm [err] (ani 5“% Tﬁ Wg’i ytxchq;ldéucu ?ibé’ﬂﬁ@ w A rated by s

conver si on Ofaminkénf fme:est&naﬁﬁﬂﬂhaiamethﬂ&miw iChl or i de and 1 conpar i son
wi th an aut hent Apothen syifable method for tlxe Qre t(Bn f the compounds of the present 1765
ﬂ stltuted phenylacetic acid detixatiye g?r[ er ‘9
formula (V) an’ estef, o denvanve thereof, of 6-aminopenicillanic™acid
1500 C”[_er '] formula whereby a oduct of the above formula (IV) is o‘btamed 40
20 T.LC.: err]=0.51 (butanol -et hano [err] O, 8+ 2+ 2) ;
Rl err]=0.52 (butanol - acet oax IR by — The acet oxynet hyI
6- ami nopeni ci'l | anate p-tol esul pho|na e u|s - sj_tartl ng materl al
was prepared"i n the foI I'ow ng manneses—~ mmoaqompq Tl 45
25 25 - - Acet ox(w)G am nopertygi | | anat e p-t ol uenesul phonate '
25 ' :
. Tn formula (V) R has the same meaning as in formula (II); in formula (VI) »
45 and A have the same meaning as defined in formula (I); and the radicals —CO—Y”’ 45 .
L and X'—HN— represent radicals capable of reacting with each other to eliminate . 50
Y’X’ with the formation of a —CO—NH-bridge. For instance —CO—Y’ can be ‘ .
the radical of an acid halide, such as an acid chloride or bromide; an anhydride; a |
‘mixed anhydride with an alkyl-carbonic acid, such as isobutyl-carbonic acid, a carb- :
50 oxylic acid, an inorganic acid or a sulphomc acid; or a radical obtained by reacting 50
- the o-substituted phenylacetic acid with a carbodiimide or N,N’-carbonyldiimidazole ' '
‘or a similarly functioning compound; X’ can be hydrogen, or u triatkylsilyl group, ; 5?
-the alkyl having ‘not more than 5 carbon- atoms, Preferred reactants of formula ' .
are D(— )-a-phenylglycylchlonde hydrochloride or a- -mixed anhydnde of an enamine
55 of a-pheaylglycine. The reaction can be. performed in an organic solvent or in a 55
5 .mixture thereof ‘with water either at a low. temperature or at slightly elevated tem-
-perature. Suitable -solvents are methylene chloride, chloroform, ethyl acetate, acetone, :
‘dimethylformamide, or dimethylacetamide, ether, «tetrahydmfuran, d1oxane, or snm.ilar RN




A Acet oxynet hyl 6-trityl am nopenicillanate A sol ution of
6-tritylam nopenicillanic acid (11.5 g.) in acetone (65 m.) was
cooled to _O[err]C, triethylamne (4.2 m.) was added, followed by _

acel at e (2725 ™ .), and the reaction mxture was kept at
Oferr]C. with stirring for 2 hours and 30 30 finally at room
tenmperature for 1 hour. The triethyl amoni um brom de (3.5, g.) .30

Whi ch precipitated was renoved by filtration, the evaporated filtrate was

‘treat W th  ethyl acetate (175 : nd after 2 washings with I"d
_:M_._QQ.UEOUS _&H(‘.O’ er. l‘] and with i &15&}1 er t hg__g{_h_y.]__ae_e.t_a{_e_.l_a.ye.?iwa
withr i ed over MySO aiickt] sotvauyl'ﬂiedcacm Froduplraded isalmed in convcnttdmel dewin e@ pur e

S

t a o rom a .
lgxtlgget OXXIr’]TS][ Sg! 36 tglffnf? iﬁ‘:“str:gmg Qgen?;)ﬂx}ds igfd}ggm V%‘aaﬁﬁ?wnp compdun %’ i can be 35
emis
rmu§5o4 "’/) : Ca|5CU| atprea% rcmﬁ?)@tfd’é 1&;&" ﬁe olm;:):uﬁlsax d G mHeEm@]’rjterN 5.%7; .S
“3(1

Foundnedlates in the synthesls of the contppunds pf fdnﬁulﬂﬂl) a] €nspifute 8 /D%

d Xa) [er r] + 109 2this & erred compo; Af a?: (EYQ{ ﬂxgh (T.L.O
li
i sili Ca gel 'dFE h c) é‘f)& : t;(r:e:lactl:nptisnzvs also cons 41 art of Pr oduct .
t stafl © M 10=0..71 6bu mvﬁ'ttibxﬂ ﬁ)ﬁﬁ g OYT) can be préghred by e . té@ment of 10
an bdut anol -.acetic aﬂeamind-ﬁﬁgcxn&m@mmzt)me form of a gt spghogsanyatiali Ijetal salt or the

- ani nopeni ci | | arf&f‘@’la"ﬁ“@ﬂ{ﬁ‘éﬂé‘é’;'ﬂ! aFRshyhestr of the formula 45

et oxynet hyl 6-trityl am nopeni ci R 208, 000 dH,)0-2 10 acetone(\(ﬂ;ZO m.)
3@{3 2%i85; Herr]O was treated wth anhg/drous p-t ol uenesul phom c-acid!
©(1.21 g. ). After lstwiwﬂlRa gs & halogen,f ps¢ferably 4 2hi

B s ey ﬁggmﬁgjir% PN gt {&ﬁ%ﬁ*ﬁﬁwﬁm ;

» s br ought about Q- Nthe bdnei y protecting
ltraei cn and consnemmmdecanmhasn semmddm:anmtcauwg pay dotretin oft thelactamt hy|
alysmcet at e gn ring; prethe !eggrt raghi for instance F ethyl or

“;grr“%:cryé't alll i z’&t i on “ﬂhﬁﬂj" :?&2: Maé’{:ﬂ é{}e‘gz ﬁﬁc ngentggﬂuct ﬂas

p‘Q‘bt ained With a NRkidng Milﬁ&le@z 6up. has been protefed| ySi S

1ph,5al culaet ed for Cf ée rdnidpadof }hﬂdémothﬂ 9dtﬂl$§reber1}erfom'@i hﬁd@'@fntmo CthS6 08; S
t 2 118 92 ’Eoun ghydrogenolysis or ydrolyts;s under 8"41,‘1 . ’1;u g)shl f Ia k9. 53
oup. e redction ‘produ oriiiu
7 , err] r + 123( ﬁiﬁftﬂl‘ :ﬁmm;eﬁif & their acid addition salts with for mstance
. pl-ltoluex;‘ u add or Ttlﬂl& it ganicyor Weganik ldfldlsfméh sssubphiricsptes by

‘“‘I“ér 120,553 gbut apg| BeHpBET "Q’”Z@Efé%@:‘*’“’é‘é,?f etmggs 1 aLfr i () G e 2
,an“r dometrl c a§say %@g}a%ﬁ}pm 100 rial ac ms or & 5 a _

g andar d. conditior’s as already descr"bed whm'ea‘f&e eheos{ tnhgfl the resultmg penicillin

amﬁr ami rsspenl cill angpgee is s up@ pqmgxgﬁl#ﬁ né:lllamc ester of formula I), or a salt thereof.

stalgst A ngpeni cjg | anpg g ﬁﬂv £1 3@};’% g%h? M
% #Peat ed 55 cillanic acxd \dter xmrﬁf&h Yhaﬁ iR @he( Fresenc ui- ndidgl dgédtNg a?

mg{ter r]C. PBr ormrret asaqmoaneeor (Eridge. The prefamal acid halide g ghbsphonis pmicllerideand t he

i B TNER o mﬁrﬁlﬂﬁmﬂﬁ%ﬂrﬂxﬁ% et e

filtration formorﬁEtElyl Ehldrige.t r at e-'was evaporated to dryness I n vacuo
then treat ed W th, et ingeeagdiptecis b isolated but is treated wtih an excess of a primary
‘alcohol to form an imino ether. The reaction temperature and the reaction time depend
on the alcohol used; in most cases temperatures from .— 20°C. to .+20°C. will be )
45 convenient. 45
B "The imino ether is not isolated, but subjected to an acid alcoholysis or hydrolysis,
‘whereby the C=N bond is cleaved to yield the corresponding 6-amino-penicillanic

VI) n ester of formula (VI), It is surprising that the lactam ring and the acyloxymethyl ester
Yy 45 : grouping are sufficiently stable under these conditions, By the generally used methods
ninate : ‘50 the ester of 6-amino-penicillanic -acid can be isolated from the reaction mixture as 50
an be . such, or in the form of a salt with an inorganic or organic acid such as the hydro- i
: dI;' a T chloride or the tosylate.
carbe ) The invention will now be 1llustrated by the followmg non-lumtmg Examples: —
acting 0 ' ExAMPLE 1 -
lazole . 55 A Acetowymethyl a-mdoubenzylpemallmate o 55
lgroup, A mixture of potassium w-azido-benzylpenicillinate (2 g.), potass:um bicarbonate
a (V) (0'5 g-) bromomethyl acetate (1.5 ml.) and acetone (2%, water) (20 ml.) was refluxed
amine : for 1 hour. After cooling, the suspension was filtered and the filtrate evaporated
In a LI in vacuo. The oily residue was washed repeatedly by decantation wrth petroleum ether
em- 60 10 yxekl the desu'ed ester as 8 gum QZ 5 g ) whxch did not aystalhze. L 60
] e
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(140 mM.) and cold 2% sodi um bi carbonate (110 m .).

separ ati on,

the ethyl acetate solution was

Af ter shaking and

further

shaken with ice-water and dried over magnesi um sul phat e. On
m_ . : : pr wer—‘EFJ"e oDt al ned. 1ne crude ester, dissolved in

15’ acetone (200 m.),
acid (3.5 g.), and 15

» precipitated by adding ether (1750 m.). It was collect ed

was treated with anhydrous p-tol uenesul phonic
: the p-tol uenesul phonate vas

vbby U tration and washed with etqa% Igetate and ether to yield the desw;:d
vcompoun®l. ___The ete identity with the p;gdﬁgt .
obt ai ned abgVv Y -HBSmARIRARlb-BbdfipeRiillinate hydrochloride - conparing nel ting stin
p0| nts, |I.R s'pec'rsﬂmoﬁmﬂacfmbn,%%%la&-ando-bgzym@|c111mate @ gRln pzﬂghov\ed str ong ?1?.1;
bands: at : 20 ml) was added a solution of H,PO, (802mg ) and ggl'flz'l;gd t(}}:ggs‘llrllg p aqu
° wa e 3
1785 cga[er kl:;}' )mlg/ﬁy%:i. ng% mhiaftl:;érsg%‘he i::talyst was filtered off, and the 5 - - bica
137,.01 Cn[ err hases separatcd pﬁEJ s washed with ether, neutralmcd ('pH 7.5) 1225 :’t;sa
omlor] g anchtBuon{wanput, i, cviced ol s r Sy vy, 1123 G
¢ ‘Was VI er, al .
cm[err] 3:11‘; rc&xdu t% T ethanol (10 ml.) y ?gd 2N e‘than%hc hydroge oride 1006 ;ft
cnjerrj S ml.) w dc Elegs Addition of erher to the resulting solutxo% recipi- 10 10 vd
811 cm o[e” ated the hyd ethyl a-ammo-bcnzylpenicmmate, Wthh was : A
EXAVMPLE 7  filtered off, wasl:;éili mthdether, l?bc} drn:fdwa'lt:l: 1::[:(:]‘1]:;0?‘:0(1 : g I
- a-azi do- ben# § EPWIET, (1, soub € 2 yI o pot:
- 6- am ngpeni m ehﬁ” an “hej %ﬁ"@ﬁ’é Was 15 1530 was
to a mxture of ethyl acetate (50 m . 2% aqueous sodi um bi carbonat e m
. (50 m.). 30 [err]- ﬁ@lcaé"[err] ph&ﬂglﬂac?;tyl chloride (250 ng.) 'di ssol ved evy
. in benzene (5 m.) wa %e—_a to the mixture with ethe
vigorous stirring at ie‘é <. After M,&iﬁeur the ethyl acetate |ayer-
was sha2ken with ice- vvaisorqn"ﬂrl ed ovelssragesi um sul phate and evapd at e&ol n -
* vacuo 1765 qmg*gi ve t he desired compound. 35, pha
~1.R(KBr): ecipitate an a eo solution: of the hydrochloride iy
35 t{ielcaflr;t:l(}:la ot :;:egr W Tt s 4 Eol@FI@sl Bhorphous powder. THe0 of !
cm[err] ([ e -m;t:tam’ of this product showed characteristic sn@ﬂ?ﬁ@%}ﬁﬁ(ng ] (e % er atm
carbonfl ). 376 (d), 5.53, 4.52 443 208 () 162 (5), anchHED @ TS bejng e g o 40  and
 EXAVPLES 8 e EXAMPLE 2 40 Acet oxynet hyl sod;
- a-azi do- benzyl pem&delokymmylen( )-auammo-‘benzylpemcﬂlmate hydroclﬂ&ﬁé oxyrret hyl 30 :f'sf
’ 6 amni ng(&enl ci_| DA xreminpbenzylpepiail o B?) cilli
wth a xt ‘Eﬁ ed potassMc %ali‘gsénand m me ﬁ%ﬁw%car nat e (17
nl), the mixture was stirr periitirie d acetate
sol uti on waswaé whtehﬂted&'h&lﬂﬁmtow‘nblh 15 @tk ethyl acetate (100 mi) was addedNaﬁchhe 20 m . ) ),
then drjed agultin QO &tfe‘é!’ by E’We%ﬁé fr% (50
" acet ox??’ret h)ﬂ% g ﬁm v1 g@ hi3or i de (8
m.), N Nolne qu;su d With m&a&m 150@:{191 the - Ih
resul ting sotasitailded, aelshe resultmg mitxure was evapora@d] @e gk fthe wetdrwast i rri ng t gy rest
[err]- | do | The é@P‘éﬂlab%tQ?O‘fZ@b“ 49 nﬂh (500 ml) dry
- formam W g'g 1 r*8ur% at B
room t errper awith & punty of ss ent (d urnai Q) g mtepeeﬁm ered over
di at orraceouscouaneﬂhanﬂi)ma-l- |6t9§:m Regi st er ed ggﬁ ) Trade eth
. Mar k). ‘The volu e filtrate was reducgd i n4s cat
“vacuo, ®t hyl acet ate was %\%géﬁ_( 25 m. )rm'}gég ich af ter shaking with*.01 N i
hydrochl ori ¢ aci'd and wi t M62¥n—s0di um biTses barat e, the ethyl acetate py
“layer was dried over rragnbﬁbsm“éul phat e. 168@mvial of the sol vent at ma
55 room tenperature g!ﬂfé“ﬁ product whi ch proved identical with the 30 the
conpoung obtained 55 Exampre 3 according to the procedurﬁ of fg;
' Exarrpl € 7. 4 Acetoxymethyl a-(-o-nitrophenylsul phenylamino)-benzylpenicillinate cor
Bromomethyl acetate (1.1 ml.) was added awith stirring to a solution of a-(o-nitro- P
phenylsulphenylanun%benzy]pemcﬂlm (5.0 g.)and triethylamine (1.4 ml.} in methylenc I 55 obt
chloride (45 ml.), e reaction mixture was stirred overnight. Thereafter it was - solr
55 washed with water (25 ml.), aqueous sodium bicarbonate (10 ml.), and water (10 mL). 55 wa,
.The organic phase was dried and evaporated in oacuo to yield a gum which was washed
by decantation with petroleum ether. An
B Acetoxymethyl a-aminobensylpenicillinate hydrochloride L 60 g:{
o To a solution of the crude acetoxymethyl .a-(a-mtrophenylslﬂphenylnnuno)-benzyl- '
60 penicillinate, prepared as described under A above, in 50 ml. of ethyl acetate was 60

added a solution of 2.2 g. of sodium thiosulphate in 50 ml of water with vigorous




12 1, 215, 812

12 EXAMPLE 9
,.._-;(t-.:. I A Pi val oyI oxy met hyI

IS, S

e

‘potassium D( - )-[err]-azi dobenzylpeniciliinate (4.14 g.) and
pot assi um bi carbonate (1.5 g.) in acetone (100 m.) and 10% aqueous sodi um
I odi dge 5 (2 mM.), chloromerhyl pivalate (2.7 m.) was added and
« the mk%ture refluxed for 2 5 hours. After coollnqw the
% sgispensi oW was filtered and the fil 121882 evaporated to dryness

—FVacuo. ~TRe ] GIRIHL Ak i Sl aSainas bl ancpaatidi yackyto degrnitat i on wi th
N petroleum }{}’)roxlmﬁ%y zglthcl§ p?iesuk:@r?na'imﬁreermmy u:i{i%gaof mdrc@htl @frwtblyl pi val at e.

The: oi' | y resi during mlasreacaéoe ﬂ‘hu aqnnn mixture was stirred for 15 min ( 100 m .),
and the resul puft ex ct‘ikgdrﬂ"‘a@még :{Qﬁ i :q::ga,f,c phase 10 s
:  bi éar"bonéte a 1,%3 id4é Gtich twas ivell mhe desired
) corrpoqn 10 ethanol (25 ml) by the ad(ﬂ?nadeqf alhtfho&% n Whr@ht(%m}lét‘%gl i zed from
. ether.. Mp. munmsqaepqu@ate o redditin dﬁrﬁhe morphous prodyo % r]).
The | .R specgfftﬂ Héi&'usf"re ‘5°"Bﬂﬁ§’§ ’21“3‘67”’ 176039 1700,
1530, 73 cm [err] Emmm; 4 B Pival oyl oxymet hyl

s D(-)- [er P - anﬁnobawbtfmﬂm-hcmloxmb@yla

70,2 SoLut on Glabh iRl m‘r#:et “’?“aggi rrmn%m G9 Bt c

6?[361!’ e% 15 %sg;eﬂuﬁgﬁ;f r 1 hour A £ty the dieteat € (75 nl .)

2 'M “phos ¢Hr d&) was d-rssolved in ethyl acetate ér%exmlcu)d HFL’d 10%
paI [ adi um on m!ebmquee@taﬂ !th weterad'ge
was sﬁraken i n"‘%P‘I’W‘Ef’r B’g’@ﬁ“’é‘f WB‘ ﬁ was W Tfr(%s" ‘g a"tra(')oé‘r:r‘ﬁ%‘eprrper ature. The

cat al yist was filtered off washed with ethyl acetate (25 nm.) and
ph%ph;at 20 buf fBerAcetBJﬁnnadh l)z;-amz@&nzylpemcdlmate hydrochlorzdeanq t % ghase of t HQ;
19

ener et AR YA BT

7 extract I'bf the a’bove-mennoned gum m amjl atetate( Was>added and Ilje resiluna he conbi ned
* extract 525 Wat ewixt(uré Sshaken )in \walyydreska ata hj:LrS:%for 2 hoursgf:t room te:r)gﬁ x m dj u®bed to
{ 2.38with 1 N BETES. ablie gﬁm ;'%{ hé’ﬁ
the orpanic pH %h{,&f&%{d%ﬁ el Elrg tate( &ed aqueous
extracfs were washed Wiith Gvatei Siiied] an&r dvipotateld éx paceu) Théreafteizibe chsilting. 0113rhe desired
; conpoupd3nas otsida¢ rrasl copyerzed to the hydrochloride of ﬂ@?@mmyegsam“éfhﬁi‘WE‘us pdfder ,
s solaobl B i n watSdknategpdescrifcd in Expppleoh, l;znT e IR 25 _
r spectrpim (KBr) C QRdboR 1 BADYIS astdob ¢l der), 1765-1755, and 1690
: cnferr A Potass{,u%— -o-azidbbenzylyieRrciBipae (8:26ra.X Djtess Carbmwdbom gnal s at
: 8=7.94 % egyj (41ml)werereﬂu§6for1hognym?r\l e éfcq‘%le(s) 351. 79
> (5)35 ajd 1 55 ST %ﬂ il &15@1@ n s Al DR thé ﬁftﬁ{ee&ﬁﬁmtedapwcuo
e [a] [ert]: 1+1951£ee&d’ ue 0G: shda dly with petrofeum ether to remove exc&hef fpoma-t y Of t he
) conpound was dmethyl eateee] The dhilpraresiduc avlad yakenouhdn ethyl ac ﬂﬂd the
e e A T P ARt Bl ol 1 o
r 1550156[ err] C. Y% € dec.y . I[err]:
3 1+196[ ¢rr ] (c=1Bi I?lcétl[xﬁmft&@(—)-a-ammobenzylpemalhnate, hydrochlonde

35 To a solution of acetoxymethyl Di( — )-a-azidobe: @o.o gr)'b;n S
X eroni ol o S e g B TR B e
Thi g cd rrpound V@Rt R oy:e[ténecﬁm na)hrmm& lled by an
D(-)-[@arr]-azi ewematic ntrator 3Bhe. system was ﬁushed wtnh ﬁﬁﬂc# ISF¢aWa9fe as

€ au

descrified in Ekgﬁl}gksn%d;g fb met“ﬁnﬁgu% hy roc onc c1 emg 40
e Col

gal (F)’maé hYJso leSt %? i -of )?c?{d stopped the ﬂastlgm'was ﬂlu;&éd rﬂ'vlgh br’l‘;tr;%en ?f%l:-a adllI ;;, " 'd40
ropi onyl ox yyezsgey lwableemoped @d the aatalye teie;t i thvb i pthaisa tfiltrat ochldri de
TheS¢orpound %\cdzpa# siged ried |f’i§?¥°'61f1°dpr'fbpld§ﬁ§4 oxymnet hyl

. D(-)-[drr]-azi COMRIRANRENR ;r:ﬁr ss;g%éﬁ‘g&_ SfifdeDGfs 1 N Exanpl e

e 9B. The s5 obtamed by adding aeyaaqa&hourl 8§s.
s anor phous powdeslutipn@f ke chydroghleride {The crystalline precxp:we whlclofonm ned
i 0d8%retiri cal | y . washed with water, and dried to yield colourless crystals, m.p. 166¢g.67°C.

dI R. (KBr) 178¢) th%houlder) 1764, and 1690 cm[err]. NMR (D-[‘err]O):
. Signal s Calculaued for Q.H,,N,bw,r] €752%4; (H)5.265. R5.dogl; s&eﬁo%ps) 5.96 (s),
5. 71 (s), 66 00 Fosyd; 2.88 (m J = 7chm H.58; (§)6.88; S 10.6¢% 60
1 60
18 |-

e ' : a . Ly cu A -
To a suspension of P




and 1.53 (t;
1+191[err]
50

* pi val oyl oxy-

..Exan}pre 9A. - | oxynet hyl
v IX - - a- &M nobenzy! peni ci I I i nat e ﬂg@éhl oride \
"The conpound was prepared by cat algyfysg igydr ogenation of butyryl oxynmet hyl

i

5 A Butyryl oxyrret hyl D(- |

prlepar ed from D - ) [err] azi dobenzyl.penr cillin potassiumsalt
and chl oronethyl butyrate in a manner anal ogous to the preparation of

met hyl D(-) - [err] azr dobenzyl penicil linate descr.i bed i n

55 10

J=7 cps), TMS being used as external reference. [[err]][err]:
c=1in Herr]O. EXAMPLE 11

n -

cni grr]
6. 25

(- )-[err]-azi dobenzyl p%étﬁdyhéthynalaﬁuno&ﬁﬂzﬂgcntomﬁlaﬁ'et hod descrr bed | n Exanpl e
9B, and To a stirred wspcnmtoélaﬁ@dwﬂ’hncahml chlprifiohyd qsé

The puréty 15 ‘ﬂ% '%ae'%% Ef syl gﬂ%ﬁg‘% 00, 2%

60 ~" ", zn fetOreactién ésﬁ 168%
NMR. fifbature, the mlxture was evaporate -z.efzdb Ieshyladce te 20]ml7 94 (s),

(d; J= 1 5 cp;}i wager (25 - :;fglzl r@h Sﬁ%. 12 ﬂfter akmz, the 3

13 futio a’d;u?ﬁﬁ%?i y:ﬁ dd¥ 5of aetg:'n J=7. 5 cps).
T™MS Wa Use dg.s ml The mixture was extractcd ) aﬁdﬂ lﬁl’o@aﬁie lay ﬁ’sl’] 1[grr] 10

1+l 97[ err] (cdneﬂ qvq rh({geqsm}n@)ﬂphatdimmp&am tGlcave thehacetoxyaisthylya-grhioey net hy|

D(-)-[err]-

-conpoungd Wasla&& 4?
and chl orone&dﬂgsbunumbmﬁsﬁaed

{

meama:ermaw m&Si‘Is

for the prepmﬁwﬁmpﬁﬂmtlwmdxynet hyl D( -

)-[err]-azid .penicillinate. B | sobutyryl oxyrret hyl
D(-)-[err]-- airﬁ enzyI penfeichl-knat e, hygdgspehlori de

-The comgound was obt ai nedlsﬁOcm—eoI ourI esl;SOOamﬂf phous powder by

cat al %’telr?] 1?1,%% %j%%ﬁgﬁﬂﬁhﬁ ?/ Xymet hyl

descrr bed in Exarrpl e 9B The corrpoun

i odonet ri cal

5 This

%&?@%&%ﬂ%ﬂ&;&a ﬁ'g:l:: o &%r,p% ciljinate

declanid N Exxsrrpl e19A

10

t he
20

2
net hod

a purrty of 92. 6% det er m ned
TChe acetoxymethyl Glninopenicillanate. fRtofusidsulphoiBnaiel atstafiting @atesilou| der) ,

1760- 1755 aRes Prpyed i phedeliopine manget (D[ err] O): Signals at [err]=7.94 (8)2;5.

6.27 ( J= 1.5 cps), rhcagxy( léneg}p 3.09 15 (m J=7 cps),
1.82 (s), 1. H?&dmda%mps&:ﬁmm%mﬂﬂn&é}‘més exthéfrﬁ’%\eal reference [ rr]

1+ 196[err] (c :\ﬁohlﬂtpn ﬂtsd})n@x%“l é{llﬁ sad:byb i ' '
6- am nopeni ck owe "° s ed soI ut iQn
of “tri ejohyl a 4’%‘8‘3 'Erm.a gmcﬁﬁﬁ‘ggl“‘ i o ?ai’?eas% acejone (25
m.) at O[erw pmtmdi@bedreﬁmeeb ¥iltation]) the ﬂap&&edrhln)tefvﬁ“r&w or o-
met hyl - pi vaI )&?ﬂjafter |2ev#?1}4 mﬁu@nﬁ (‘T St rri ng
was conti nueff; m“l[ re for 20,

" hours.. The precr prt e 0 |um Ior removed by -
filtrat3son, eeva oratedfrltrate was treated 25 W th ethy

acetate (75

55

lcujated Apt; Goo Tﬂ&k% o H d E w |
o M_ o A TN R wmzzzgmmzd
~dried over rbé@@armegam@pgmcsdml anaa@um&ra: EFG))Cshbia ikl OY| oxyrretdoyl

ester o 6-tproduet ami nopenicillanic acid as an -

Rp=0.71 (butanol-ethanol-H,0, 8 +2+2)
Ry=0.78 (butanol-acetic acid-JHzo 8+2+2)

B Acetoxymetkyl 6—amnapemallmate p-tolumsulphonate

‘Acetoxymethyl 6~mtylammopemcnllanate (3.71 g.) in ‘acetone (120 ml) ©.2%
H;0) was treated with anhydrous p-toluenesulphonic acid (1.21 g.). A'fter _standing
for 1 1/2 hours at room temperature, water (0.14 ml.) was added, and precipitation of
the p-toluenesulphonate was brought about by addition of petroleum ether (300 mL).

Filtration and consecutive washings with acetone-petroleum ether. ethyl acetate and
ether left the crude salt. & perr > el &

40

After 2 recrystallizations from acetone-ether a colourless crystallme ptoduct was

obtained with a melting point of : 1‘32.5-—'134°C. (dec.).

Analysis . )
Ca‘lgﬂdated for Q#L.Nz().s, C 4695, H 525, N 6.08; S 13.
S

c 4694, HSI7; N 86
[elo™: +1273° (C—I, et _

45

50

55
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anor phous powder. To the crude ester, dissolved in ethyl acetate (40 nl.)
was added a solution of p-toluenesul phonic acid,

hydrate (1.90 g.) in ethyl acetate (20 m ) at O[err]C._ After addi t i onal ,
E it = ~ttet precipi t ate df the =
desired tosylate -was collected on a fllter and washed wth ethyl acetate

and et her. Recrystal lization from acet one- et her

af for gded the pure crystalline conmpound with a nelting point of

138- 3§‘rerr]C (dec.) Anal ysis 35 -
Mrr]H[Hrr]N[err]OS[err] requi red2158250. 18- H 6.01; N 5.57: s 1b ?6%

85 Pound: ™ Tre purity was fufthe? Gudbfod by AE; N 5. 36, S 12.57% [al[err]: |

+ 131[err] ( CRy=20.519biktaidPdtHanol H,0, 8+24-2) I.R (KBr) had strong}-

) bands at 179&“&53&8utan3ﬂ6500m14—§|;1201&83+21465 1375,
’ 35 11315, -1lrdemerricispy 5@!1%99"/1(93'@? UE@l@am@w*B'ias'caﬁé apgetardydi er r

: OMEtr§C- assay, USi MGefs )nggglmo Hl 1eCp-tfilefbsdiphofatel €7 €NCE, showsd 99% 3
) pur | t&/ 40 6-A'mmopen1cﬂ @Mr«By RedC ANGoabHe (140041, ¥ wad Bareddenonst r at ed 3
: thj n-1 ayer W@htfmhvl@tmne Wi 'Etnm t e, Brohmmahs@ekta(cl‘({é%ml )+W48IF[ err]). ;
; R[ errj =0. 66 ( ou %‘21 omux;ﬁ é§y 'whlchst medg'&aro@n%ﬂd fil ‘%;n, ;
; (CY(P| Ohemane &id é ness in vacua then treated with ethyl acetate 10EXAMPLE |

. (140 ml) and cold 29, sodium bxcarlﬂdiate (110 ml). After shaking and separation, -
. P| val byl oxXy n’eigp thylgoesaig solvpienivas iferthamdirken wph wmre:m-é drlmﬁamnesm
6- Ami opem cif " CraPtinfn (5% IR at 0C.,

454
wags | acetone (200 ml), waé éﬁd%ﬁiﬂduc:xh rduk lp&6l sﬁlﬁhoﬂﬁ akil i i8), and V\hl 15
mai nt Ai n| ng sthe prtplpagesalphodite was| dscipitited bp metinb th e{1758| ralt) 1t vﬁs llecked) and

i | feate rygsld the d erqoeaound .
tSBI . 1)r/n img‘,&qgﬁf&ﬁg‘ tﬁﬁﬁ%‘ﬁ, ?%%g ﬁg'é'?a’t’ﬁ 3“°"’ﬂ’f°gttﬁyl amoni um

chl or .) was renoved byflltratlon

anzd t 1e @vapo?&@&f)wmma rked up accordl ng 2

to the procedure describedi3 PBignple 13 IBE¢rald the crude

pi val pyl oxynmet hyl. ester. 1225 cm— Thi g g@g-& aken up i'n ethyl acetate

(45 m.).. Treatment with anm}dfnmus p-t ol uslewmsul phonic acid (3.4 gﬁs) in

et hyl adlt at e (50 m) causé% cmiTedi at e preQ??pIﬂf‘étlon of 55 t he

c:%‘st hl 1ine tosylate which. Was™i|tered of 1 SMd" washed with ethyl acetate
her 55 -~ Exaniiglzding a pure col ourl ess materl al

‘whi-ch{in every respect pro‘wetdxym&ylta-:zalo-bwzylhentcmmte

epesulph 580
anal yt I8IC3§| |y &4 mng% g!u ﬁ‘acctate E*ﬁmd@o/l! aqueogs zﬁfﬁ blcaggat%LE 133 |

1, 415 a—Azldo-a-phenylacet 1 chloride (250 mg.) dissolved in benz ml
=k n | OXY Bt mBETWID PR SG B At SC. I BOTS ik DI e e

A di SDGI’SI on . wis, chldrl@om am@dsn(an-ﬂ]&atg apd leupmmt tenmcp70 il ) at
Oferr]C gas t d Peuad-hyl.ami ne (3.22 m.) followed by .bronpget hyl
"pi val ate (3.9 2125 ecm~ (azido group) (P P: 50- 51[err]C at 10 nm Hg. ) repared.
f rggm pi val oyl - brom MOamcF%m rmal de- 5 hyde
by ‘a pet hod anal ogog@gtc@“gm Dation of chJ ororret hyI p| val ate descrl bed
in MY 5442 (1967). : Af ter
stirr{ngeefor 20 hours-at roomtenpekakdg® the preci pltate of trlethyl-
“angon| um brom de (1.63 Acpragymethyll ecAdedemaylpaicillineteer , and t he evaporat ed
filtrate - h Acptgrymethy, %“amtate ":5 la?b‘qyg'nhg‘ated%@gbméGMe descri bed

. Xt Of dlum
in Exanpl e 1fe bt wht waid ted h Tt i‘g;?rethyl ester
was dj sssl vedwam%h:yj, méﬁa&a&ﬂ? ; m‘x’ﬁ';“e Ve e »}e%fm 18
of its pure t I\tethen ykieOchlopile @1imLylr ous

) ?ohatyldarboduml e ( 255
p-450l penesul p e th e mice ldﬁ‘% ,ﬁ jﬁ?&% m_dme g}sat e (25
m.). The pro Hﬁarrmdél i!z 50"(5 ﬁ i:lmf at room tempera— '
ture, and the mlxture was filtered over dxatomaceous earth “chahte” (Reglstered 50
Trade ‘Mark).
The volume of the filtrate was reduced in vacuo, ethyl acetate was added (25 ml),
50 and after shaking with 0.01 N hydrochloric acid and with 2%, sodium bicarbonate, &
s the e:t:lt:g;ln acetate layer was c‘i,:"iled ov;r l::mgnesx:ixm dglphate. Removal of the solvent at R ' P’
room temperature gave a product which proved i ncalmththecompoundobtamed 55 '
according to the procedure of Example 7.~ .

i A U s T T R~

Gt e e

P Cox il e
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15 and washings with ethyl acetate and ether showed conplete identity
with that of Exanpl e 13.
EXAIVPLE 16 e o Pi vaI oyI oxyrret hyI

LI

To6 amnopen|C|IIan|c aC|d (2. 16 g.) dlspersed in acetone (60 ni.) at

O[err]C. was ~added triethylamne (1.8 nml.) followed by an
* acetone solution (10 ml.) of pival oyl oxy- 20 met hyl _
"p-td~|~uenesul phonate (3.2 g.). The m xture was stirred for 1/2 hour at -
Olenr]@ 120 . and, 21581220 hours at room tenperatdfe. The_ 13
fesul timg crear sorutron vvas evapor at e I n vacua, and the (.
resi due was I N i n Exanpl e 13 To - 20  ase
t he crude es‘?t efro | g"’% ! tﬁgnw()u 3 az””%&m’l aﬁhﬂﬁuitea - [«]
p-1 ol uenesulp dambmdte 15 g) in acetone (100 )Larl?l a‘]“FP“eF d‘@@@g ate 4 25 m ).
Thépr &ci p| tarlmlwtét%@thmla; "e X s 25 A
uSpepsion w red an to dryness
washi ngs W ',f‘"’ #.‘ét%@ S o hitiepe n&mmauﬁd brepared in
t he ether to rem unreacted chloromethyl plvapt‘eE\mhe lbﬂy Eesidwpives t4k@n up in and

the

w

The startl n thynhemeat'loq)mﬂal | hx yresplti ISO1 pediugy s pr1 pared by
LAt m;&émﬁfﬁtt%'%? el

chI ororret hylasﬁi’ﬁg‘} cetonltrl e for 4 days afl®

room t enper at UrTe JJRt-s moatlm cvetlined stiong banelé #4: nZi3poi78e, 1360, 1700, 30 :2;‘
44- 44, 5] er r1p39, 1225, 1110 and 973 cm.~. '

. iod
30 . ] ) Hinate, kydrochloride \
30 B Pyl ?&@*"“ ey imnommen it Giapul 6. 33 s #%.20

" Found: as descrilied EBOVE')Bin dthyb a3fate (7S 1hl). 209.2 M phosphate buffer (pH 2.2) fer
EXAMPLE 17 (75 ml) and 109, palladium on carbon catalyst (4 g.) were added and the mixture a ,

; - Th 1
35 ""“g' feredbif Aa %me’?ﬁéﬁi’ﬁ?ﬂiéz S B ok :‘a‘“ta@ ‘Ez"s“‘?nﬁf 2

. p-tol udhesul Kt2$Hases of the filtrated e separated. The aqueous phase e I‘SI on of

6-am nopem cntﬂet,ammlﬂad:(nli 2—-,1_18 aqawds 2 'w
0!
(1.0 g.) L%’ (‘;d)ustegltoz wi Wﬁ?é a rma 5%,(1 56 m.) e
SSI o :mgua co:

-and po anic phase exttacted with w@s stisrred and a:.r
refl ux f Or welte WhddSwithSedh nau:te&é-ldﬂdd The desired com pound was/\mm‘ed lag er ed off, ,and fm
‘the acet one @bhrtﬂs% @momlms IF i “‘?;9 ice
triturated viPeAEREEED s°‘3%i ;5;% gﬁ.@@)’ t he cooled in
. ethyl ggetates 496(5) 7 s), and 155 (s b%déﬁ .h anhydrsous s
¢ p-tol uenesulmp,onnt;ll‘ﬁel(@( HzQ). |n et acet ate 0°
L'm.). The pr ecfﬁe palr ié“ﬁk f{w;%“ 1'washed WI?oh de
- et hyl line h a"f?é ined from ’%’P‘i‘f@m ﬁ’g&’)’" &pect rum and
T.L.C gata (p,ﬁczt Neagmolour hese). crystalline product 35 ai
establ i shed the identity wth theExampoilthd obtal ned according to : 45 4,
previ ous exa@p%gwnyloxymethyl D - )-a-azidobenzylpenicillinate . 35 C
45 is' compound was prepared analogously to pivaloyloxymetl Ln%wfa jdo- Fo
icillinate as described in Example 9A, using chlorome the ;
Pi val o;qboxynmohymasta-r&sgemem cill ana¥ hydr ochl ori de L ‘ [o
45 bi To, g so] ut i rr] (2.1.g.)in 2om 13
of dry, al coRoFyo %’a{@g mﬂ’%ﬂ#ﬂc hyg‘:';at:;i;gn 3’;{?‘? ol onﬁ 26. M .
dry qui nol i N v {bvidobdnbylreiEillivart 6 F1€ Shbhel Wy Cas Sobbaitd eed ® 50
to -30[err] Cd@imdeém fougd wasfobmwahoyhaiwylmtahmphmmepmt@dlalpmme vvere -ﬁ
added. 4ftero rmined 1°d°metﬂcau 1764 s st LIRgae t® - R
10[err] C thesii?ﬁ’ ﬂﬁi i&j 3#['-% ﬁaﬁmﬁg&@s, 1.85 (s), of .
dry n- prOpanat uEddOﬁ exi-:hﬁl 1€ wase to - 10[eff]C
to c=1 mHzO)15[err] C. The reactlon terrperature was raised to
O[err] Go duri d ‘e ”"%’mam this terrper?ﬁure for w
30 m nutes, %[' ﬁtgf Ef@dﬁedzﬁpe?tﬂlllln déint] salt . 55 P
m xture of waidehlop cﬁﬁthmm ratal‘l ahﬁaﬁaﬁ&nl usfo. the Wiepdiatioh iof pivctgyloxsrhe aqueouso ?
i phase was 551ethy1D( )-u-amdobenzylpengélpta!edtse@ﬂamﬁxelmie%ganl c phase extracted N
. three times t The c i ned 1
aqueous 5phases IQ ﬁ%t P f«—arﬁg)]bgnz%!éymllfﬁff dro :z‘loggfb“ Rﬂmoﬁgpt ot gjﬁ) -
! the pH bei ngmdj)-uah nzylpeniéxll ate) ﬁdingl\HIH tod rde scriEEhencE:gapie@Bplmtse was 55 ;
separ at ed, dpbtsdedasacolmlﬂesssamorphousm l'ev or ed Jq (3 5,9 | eave an oil a
whi ch vvas di sso %%BY mcalysgo 0- £mat O[§6r]C By
t he add i on s 946{5) |3)97 @fs qq:b(grz,gz aci
% i sopropanol W t h Stl rri ng, t he de5| red hydrochI oride was precipitated. It
1 was filtered and subsequently washed w th.i sopropanol and
ether to give a pure product with a _ mel ting point of

: 156- 160[err]C. (dec.).



1, 215, 812 15 Anal ysi s
Calculated for errJ]Herr]ONerr](err]S: C45.84; H6.32; d 9.66; N
_7.63. S 8.74 Found: e C45.60;, H 639, O _9.76; N.7.54;, S
FHETTT1IF I3 ETT TS 0T N K ). 5 "1.R (KBr) had
characterr stic strong carbonyl bands at 1790, 1767 and 1756 cm/([err]. 5

The starting material can be prepared in the follow ng manner:

Pi val oyl oxynet hyl benzylpenicillinate To a suspension of potassium
,.benzy eni cj Irnate (19.0 g.) in 200 f}ﬂ 8&){ acet one was added chl or t.hyl
N ate (8 ) followed by a solu rqh of _sodi-um-i-odi-d g.

tn 5 m. of vvat(erJ ﬁh@symm (m;e?irvqs),nsi Kshpand 186 (t; F=NS5cps.. TMS twas usedol i ‘ng, the
10 potassrumchlbem c¥ empved by filtration. By adding water to the
a‘clldfr ltrate, the dekt réﬁ'”@o IR ERNas obtai ned as a col ourl ess crystalline
- ;]oroduct iwith a melting poi Nt  Ofxatkdrk 15[ err] C.
nes,;Anal ysis 5 A SIsobutytsddxgrmdtiol H(— )Wt@mljeh[cﬂmg% gerrAQerr ]S;. C 58. A,; H
eumb. 30° NIi6. 24 This compound was pmpared from -a-azidobenzylpenicillinate ~ gg 82:
4 6.33; N 6. 28 and <chloromptayl i ,;;ﬁsg@%ﬁ? Fgle)? for -
md Thi Nid ayer chroma graphy on 8% rc err]) shovved a pure
+42pr oduct . B Isobutyryloxymethyl ne)-a- Mlmhelodmkleidh | acet.ate, 1%+ 1)
20 R[ erlP] =0. 8 BGT’%H?EPCL ys) powder by the catalytlc .
70020 | n a|manner X %’? mumm wasalive, the
pi val oylj- ox g,m no enr cr T anate was re ar ed b subst I tuting

hengxyret hyl en|I I(KBn): m 1755 and 1690 cm—‘, N.M.R. MPLE
9" i valloyBoxy AR (ﬁ% -z;a;e %“('" Trbs e 558 (5,57 ko 0, 30 D?g‘
fufbr val oylioxynet h e, B TS R wET Bheha “ﬁ? 0 g
‘lyﬁuspended in et ytf acet ate (1 was treat ed with 2% aqueous sodi um
nl)pi capponate (760 n . W t h vr oBvAMBEE B jrri ﬂl%ucsu]'he | ayers were

v epar at gd,, and thereth raloplaxymgthy %‘mﬂmﬂanﬁf’ P phonate = _ s shgken
’;;%horoughl f"wthacttsre %‘a‘“‘ {8 Wis. o plaminopenicilunate 016 £ e

ted; 0 5 g thyl-vaalate (1 6 ml) and triethylammonium iodide (2 3 g) Stirring was continued
a0 25 at 0°C. for % hq::n @ndegtiygdm temperaiere fqrég IEWC(?& é‘F“-ﬂﬁl hydr ous

d by filtration, an ev -
18 smagnesr um sul ph?h’é‘;tg‘t @?"’a;lf A hak ool i ﬁ"g n vaguo.
R-The re_sri Jg e ga,ff Z]; .Qé yﬁf m%aﬂhfod% :% s$o4 and eva rated
b.p. j<g50[err] Ei)oa&ado aumyesﬂua Isaﬂrgtamtnolsmunanicrugl fagran2 1/ 2

s
our 2 yi el di ngantomllous powder. To the crude ester, dls qled\M th a
mel ting ipajnt O p-toluenesulph acxd rg.‘ q or
ital- %C 50§ Q:d t%yg%e nal rrn O A ll( %)]5; y

oq).€qui resy: n ethyl acetate and ether. C 51:
6.77; N|[8.36, S 9 Fe@%stilfzgtian él_(ge:cﬁt ne-eﬂt”cﬂﬂfoerkd]the(pu:e drystalBpe canipbifnd rwith OH) |

[[erBS][err] 1"!-@8@!![86*’!“}0*(1 Terr]) 40 | . R (KBr) showed
characteristic at 3400, 1780, and 1750 cnierr] 40 EXAMPLE 20
ol val oylioxgsnet h& H,Dg 0,8 Rijuitks: ( WHENWYeAZEIPEN 5.5 isne7ey, hydr ochl ori desg
hé5 [3] ef f i %r(ent fhtG !;';Mﬁr;tgﬂ' Gl5elr W S&hénlﬂﬂ%r ee chl orof orm (100
m.)4at | O[err] @ =" clhane n ) was
added, flol | ovvedljgy 1508 ﬁ;wéiﬁ, lﬁﬁ;,g fi0ab8 %f?b%” 13,
yehl oridef ( Iowneﬁarae &mce,aﬁquﬁ% pkBRH6) 40
Thtirring was mar nt"éh tyrvzfrﬂlecqmmmé ﬁ@@etmnsmm by thingayer chrpmate-c d through
tityli at orraccous eaﬁ“ﬁl Jj’%l%eg%@”ﬁ‘ﬁ in)e was evaporated in vacuo. The
s aQOI od?| es =012 clohexane-ethyl aoetatc, 1+1) .
9(;2:’ L " ExaMPLE M 45
§ Plvaloyloxymethyl 6—ammopemc111ana,te, p-toluenesulphonaue
50 6-Aminopenicillanic acid (4.32 g.), dispersed in acetone (140 ml) at 0°C., was
" _ treated with triethylamine (6.4 ml). While maintaining stirring at 0 chloromethyl
salt | pivalate (5.9 ml.) and triethylammonium iodide (4.6 g.) were added, and the stirred
xy- 50 mixture was left for 20 hours at room temperature, Triethylammonium chloride 50

{29 g.) was removed by filtration, and the evaporated filtrate was worked up according
to the procedure described in Example (13 to yield the crude pivaloyloxymethyl ester.

: 55. This was taken up in ethyl acetate (45 ml.). Treatment with anhydrous p-toluene-
thyl . sulphonic acid (3.4 g.) in ethyl acctate (S0 ml) caused immediate precipitation of

and 55 the crystalline tosylate which was filtered off and washed with ethyl acetate and ether 55
- yielding a pure colourless material which in every respect proved identical with the :
-;analyucally pure compound from Example 13.
LR, 60
'82 .




resi due was
washed wi th
hi gh purity,

crystallized fromisopropanol -ether, collected in a filter and
50 | sopropanol and ether to yield the desired conpound in
show ng corrpl et e | dept ity w t h. the h drochl or |de .o“

=~ pi val oyl OXymet ny

according to the procedure descrr bed in Exarrpl e 9B. EXANPLE 21
t Pival oyl oxymethyl D( -)-[err]-ani nobenzyl penicillinate, hydrochioride
, 55 To a solution of potassium '
.,. N-[ 1> net h)ﬂ

{155.2.
m Xt ure was
i ce-cokds sol

crystallrne
conpound

anot her

‘resi due“thus"

! The reaction
\ acid ceased
. theoreti2sal

2- car bet hoxy-vi nyl ] - D-( Brrl- am no-[err]- phenyl aggt at e’
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-15C. with stiryri ngPlVﬂuﬂ@mhrhﬁ-emnmemdéansfe,me@Bdﬂp?' teI and the

penisci | 'anat ehydaibe hlmekhod axamgduat

bet ween 10l 4[ ews rkcé

T a—————

dispersion of 6—ammopcmcﬂlamc a 216

sttrcat wnh trrch lamine (3 2 wed by r val:ﬁ: dﬁ)ﬁq es Then an

p9Ts ;I'. romrde and araformald
eﬂ'@mlvaﬂélde&ngad mf 1 he
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and the’m xt u‘?fets itqsylgfe was brough Y‘b"“ﬁl 61‘01 lI?BlFe o
Thereafter th é},%ﬂ;é s° SOQI um .
bi car borl&t e (ﬁ&ﬁapl and "was e water 15 The

organi c phase was dr| ed and the soﬁammtn réenoved |n vacuo The yeI I ow o

obt.ai 3“’%9)&‘”‘%9%‘% 1A “H@’eﬂfoﬁ@l natevvat qég 0.

added, and added trieth Qﬁ é:glb ‘ﬁﬁ% iva tO the
mixturezeith MetyD [pQblGensship dmua Zg) Them ar,augam %wa i nt aoned i n-
t he m xture dardiforg2Q hoewrshar theg. The regplting cle@r soluumauismmm:dt itrator.
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‘washings VoD eyl aceta%@ FoRdliC idérival I vithOMhe ﬁ(ﬂﬁﬁ arm Iﬁt thee

evapor ati on rmemvalémp I:l&t h- nperature ca. 35[err] ) and the
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wi-th water (pH 3;. 15 200 m.). To the conbi ned aqueous phases (c%
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id
"\m “‘%es 2@5‘953) ¥f ?9;1 %lq}fﬁanrc | ayer was

separat ed. The- aqueous phase was further extracted with ethyl acetate (200

’and Irlt red

filtrate. Aft@mggqm
pressure to abd)dﬁ(ZBQihfg)t miutenﬁs(sbﬁédw

20 80
concent Mt ed

separ at ed fr o@o nilheThy

ed or anr C M&lmere dried over magnesi um sul phat e
facch

3716'I .added to PBhe 35
ano%w E@ Qg}ﬁgldlgii 3'?5‘6 nff’“m E[é‘gﬂir educed

Baxo @) anot her
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“crystal |y vou’fexam extgblished, @EI ‘491“\“3/ with $hecagmpgupd, obtaived aodortiiigstopr opanol
(100 m . PEhd et her ( 2, ad" - ). and dried at '
roomterrper at ure to yi Bnlvﬂoytohﬁned@lss-a opeMIEIAME Chydrochloride @S COlOurless ! 45
crystal s, d%i t'e# of BCls (2ibe) Jin 20 ml. of dry[ itlﬁihbl]c]ﬂeerzlil}roﬂomﬂr&@[ errj (C— 1
in Herr 51)0) :o ida 0202(415 ml 4 ofumohne with' stirring. Th
the met Hod o fmﬁef@srmhﬁ,g igf. éﬂ% :&{u. ‘@%ﬁ‘”a"hﬂgfﬁeﬁg’mﬁropriﬁnyl oxy-
30 met hofl drp ﬂampmpe;areeuaddaﬁa,he po —10°C to
6- anmi nopeni ci I-Ilé"rﬁafl'ée repctioh (eampe s raised to 0°meﬂ|h§uk 1ﬁmaaﬂlenptcdtl I anate and
oct anoyl xyme ﬁ%jl‘anﬁ ex:g% p-was added ty)
substi t Ufi ng ;e téao;,,a ﬁ&@ m‘ﬁtghm; then ‘(ﬁ?ometﬁyl

HCIL. The com‘bmed aqueous phases were stirred at 0°C with 90 ml. of ethyl acetate.

the pH being ad;usted to 7.5 with NaHCO,. The organic phase was separa{e;, dried 35

and evaporated in vacuo to leave an oil which was dissolved in 50 ml. of isopropanol

at 0°C. By the addition of 1.75 ml, of .an 8N dry solution of hydrochloric acid in 60

;s:gropanol mtt%l stnrr;lne%, th:h desired hydlroacnhcllox;xghz was precipitated. It was filtered ’
subsequently washed with isopropano; T t0 giv product
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pi val ate. 35 EXAMPLE 27

35 A 2-Ethyl-butyryl oxymethyl D(-)-[err]-azidobenzyl penicillinate
The conpound was prepared from potassi um

D('-.)_-I’e'rv] -azi dobenzyl penicillinate and chl oronet hyl 2-ethyl butyrate
I n the sane manner as described for the preparation of

pi val oyl oxynmet hyl D(-)-a-azi dobenzyl penicillinate in Exanple 9A. 40 B
2- Et hyI but ryl oxynmet hyl D(-)-[err]-am nobenzyl peni ci:l|inate, hydrochl ori de

» 4014 Thi s- conpound was for m2d588y the catal ytic hydrogenatl¥on of
—“‘E—E'shyl bcrryry metnyl D( - )-azidobenzylpenicillinate using the
et hod descri ‘% ar:g S ePhgé;nefl7es & &p ourl ess

¢ anor phous powgﬁagl A ﬁg e%nr%ﬁs of G ieed (@ r €l 976; N 7840883

1) i odoretrical | ye]o®5i+183° (c—lll_;ORNImIBr) Bands at 1780}7§Sh0m§6,# 176 and

e 1698 ci{r]N.M RR rohpad ci@yacteristic stronggarbonyl bands af A
in 6 22-{m., 5.93 (3F¢ #7“‘%: il

=7.92

| caty becpgepared in the fpllowing mmes; — ) - 1. 95 (m

J=7 cps) 1. 82}:,.,(@;,1 e,gﬁ&:c,u,,,&,ﬂ cps) . TI\/B was used as ext er nal

1-
te
ie E)(AMDLE 28 "Was ad ed chloromethyl plvalate (8.3 ml.) followeshby a solutlon

i1 1 mxxtur was reﬂu for 5 hours
»-)-lefr] Mazi d%%%ﬁﬁd ey e e 6 i Abta
m
of
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r ef er ence. S s joh @f prassitl %G{Zﬂpﬂﬂ]cﬂl(ngtc {19.0ng ]—{ne‘aﬂﬂ ?

)_

thpOt aSSI um

err]-azi & [Eénipoidal s tdlﬂ%&-taé, a(&loﬁﬂesgcr)stdllme@roduct with mmeltmg e of .

he (100 mom)ofa Tg9%.aqueous sodiumiodide (2 m.), chloronethyl

benk‘oate (2.5 s added and the m xture refluxed for 6 hdurs. After

coqgli h
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y—t'O
-« in

g.)
Y
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;j; ef f

1, 23%, o
gl asslcalwmel @ %hoo'refhé’l htlf%‘(’j’%ter (goodmg ‘%‘uthr%a tsgdl%%r?ﬁ

>s i N vackhand: T

, 1khe lcula ?dﬂ%}ﬁﬂﬁ CIC vv@sssfgll tRréfd; aRG.3qhe filtrate evaporgsed tol} -
e%e resi due C %2, H 633; WNs6.28ashed with | |ght petrol eum}

r efrove exce[?i;n"bf'+@3/6f’m?ﬂmthyiol)benzoat e_and t her eaf t d| ssol ved

# hyl “acet rorn gce "ULW 1 {lerch d W ambishgyed R BHGER
f‘o ;:)g: grﬁn bisgar bqgfa.t@gﬁ f m +1dried, and evaporated in vacuqoto
id

d D %5 |
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1d @Shdnfdd tM descripiadnin hE procedur abdue; nizopivalvyly et hy
err ] oxpheshyl GHapinppe QlFlu#ﬂFln %EPTCMM@Fhsf@prpm@henoxymethyl penicillin 60

sol uti on fB‘f""B@l‘PZU?“Brxyrret hyl wyhey] azi dobenzyl penicillinate (5.0

In

2 ethyl acet at epgdoylotim ghig@akeer (50 m . ) and 1%

|-adi um on car [Rivaloyloxymethyl CGdnsihop@icil(a a&t«g p)toluanesalplidnas K40 e\tn th an
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ent sti rmeqthyl &c gﬁil‘il d), avas trepked w:g g/parate jum bicarbonate (

812 v1goro stirring. e layers 'were an e acetate s} n:ledt Ube a

by an 30

- aut ormt ic titrat drhe e‘ﬂiylaacm&tlm wassdrleldtmh'adhwmh magnem euiphakechileseflt er a
st ream of hydr
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te aCi

nr errbve

il ¢

s '
tcfre_
e powder

1 10 °

3629(
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det

s R A L AR O TOAS

§

N

vﬁﬂ!"h |’Plr)| ng, a pH
val ue of 3.0 0 a@@ houre, YR e 1N
1d vi‘a the automatl

hI oric ac t|trator _ When the consunption of
4t of¥¥ed tMwbbib ask was fl ushed W|th nltro en until all 5 hydrog#h was

\d and th&@ﬁ&@ﬁq‘lﬁsh i g %, iltrate was separated f
alo®: +306 L8 & aisé Washed M th ether and "
-dri ed. d&&s@q&l:@pmclgound was -obt ai ned as a col ourl ess anor phous

, Msily sol%tﬂ(@r)l a*wmdt@wracte[l{mrbﬂl}d}% [2&340p, 1780, RS ABOTc=|, H ergg O .

The N MR. - spectrum(D[erfl vved signal s -at 8793(n)(10H)
ami

M (2 H, 10 Galopodtheth lﬂeﬁl)n(lﬂlatchydrgﬁﬁnéé H and 1.54 (3
5 bei ng usePivisyloRyictiy 8lami HRe, hy dr&henqauout y) Gvas sisb@daorrpound was
i ned i od @t tefliciens| stigring gin (yisy, gHismo ol i@, Ahipiornp ¢100 at 0°C. Sodium
bicarbonate {4.3 g) was added, followed by D{— )-a-p! ylglycyl chlonde, hydro- 45
chloride (5.0 g.), prepared accordmg to J.Org.Chem. 31, 897 (1966). :
Stirring was maintained for 3 hours at 0°C, The mixture was ﬁltercd through
diatomaceous earth and the clear filtrate was evaporated in vacuo. The colourless
residue was crystallized from isopropanol-ether, collected in a filter and washed with
50 - isopropanol and ether to yield the desited compound in high purity, showing complete 50
identity with the hydrochloride of pivaloyloxymethyl D( — )-a-aminobenzylpenicillinate
.which was obtained according to the procedure described in Example 9B.

ExampLE 21 '
Pivaloyloxymethyl D{—)-a-aminobenzylpenicillinate, hydrochlonde ;
55 To a solution of potassium N-[1-methyl-2-carbethoxy-vmyl]-1)—(—)—a—ammo-a- 55
phenylacetate (155.2 g.; 0.5 mole of the hemihydrate) in ethyl acetate (2 1) N-methyl- s
. morpholine (2.5 ml) and isobutyl chloroformate (70 ml) were added at -—15°C.. !
with stirring. Potassium chloride separated immediately, and the mixture was. kept '
" at .~115°C. for 6 minutes. Then an icecold solution of pivaloyloxymethyl 6-amino-
60 'pemcxnanatemeﬂxylmetatecll)—preparedfromzsmgo'fthecrysm.lhne 60

ngphy! D(

L,

1
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X-)- [err]

15 A 2-Met hyl benzoyl ocynet hyl D(-)-azi dobenzyl penicillinate
15 This conpound was prepared anal ogous to benzoyl oxynet hyl
azido- benzylpen|C|II|nate u5|ng chloroneth |

\
)

rTTStEad = SRR
pkepar ed from par aforrral dehyde and 2- met hyI benzoyl chl ori de by a met hod .
anal ogous to the preparation of chloro- - net hyl benzoate
« described in J. A CS. 43, 662 (1921). - 20 B .
2- Mathyl benzoyl axymet hyl D(-)-[err]am nobenzyl penicillinate, hyd chl ori de
Thi s conf®ound was prepared by cat &%&&8}1% hydr ogenat i on of 1" 5

" 2- et hy| beRzendn@¥phonate of this cHpoAYd —¥as hade® vt sTigbRAB e Bl | | i nate Tn thep
“sane way aiepddawecnbeitdorn akix angAc dib3ig. thel h@lad@smftadsmmﬁmummwas obt ai ned as titrs

a co] our| eé%nmum)ﬂqdh%wv se'ihec ?; was removed, and plg m"‘“é@ e i n vvat er. ll;lelit:
The pyri ty oRf R ROl A iﬁ%ﬁﬁ%%ﬁf@i%% " W

88%. The organic hase was’ dried and the solvent removed in vacuo. hyd:
2, 6- Di net hydsidm:nﬁh bpsingdrtad gissol d-i): ajcapone (1 aklwicb@-&&? pomdddd] hndnat e and
The conpou %ﬁ% f’% sﬁlqlctg F98 (03 & g mmtgermlxttgrehwx anorgus stirring. ;[)m]n

1Xture aurin, e 15 ’
D( ) i@l‘ r] Hﬁﬁ ’&gﬂa&tﬂnﬁﬁé%ﬂ‘ﬁed when the %onsg?%t of h%ﬁﬁﬁoﬁ' or QJT'Et hYA o
di met hycid @esd@aifer ABHGGS 6 10082110 linl ~(EBHBB Eper’ of Nthe @Habrexical ca.

rret hyI 2, GwPWQt Agete cberwéa W&a&o rthep mistue Momgaﬂi‘afformoc@ﬁ?de and ' exte:
2. 6-di net h 1perature ca, 35°

“‘““m‘m E‘ﬁ@d anal ogous to
the pl“separg:am}\ﬂ “‘awamm%m;ﬁ: "mﬁ%‘%% Gy A B5. 43, 662

(1921).  B20@mb) Mo éwybinehapsolo sm(da 121)sod1umchlonde (240g)was 15 A

o et o L P R L o0 o
prepared by, dnld Yilt 35 ' be

oxymegony|l @()prop oi(wor )azakdadaartzyﬂe t&lf ktrhtidn t &essamaomy 2 - an:;z
descri bed mund pressure to about half the volume (batR8&Ripertare cal3SPC.pehothempound wago mett

obt ai ned a i Vs tcpncentrated i F°ty of 85% .
b R R e S .

temperature and

Usi ngost he Mié lgaaliihe Suateribiewhs ififterbrk o Washed $ih 308:Qoldp isoprbifa n(ﬁ imtzml),utl ngs t he metk
40 and efhﬂf (3><'100ml lrc@@{t){mne{a e £ Yyield thwlredednponndt he Table IV .
bel ow f or 1; 15 elr'ffcfaﬂ‘@cl' he correspondi ng esters of - 25 g‘;{‘,}"
D(-)-[err]- m nobenz T pem T | fixmes 82.0¢ ai ned. 18 : ' °
1, 21559812 By the method of Example 15, acetoxymeilh&l 6-aminopddicillanate, propionyloxy- 30 A :Z
TABLE | Vv methyl 6-amingpenicillgpate, butyyloxymethyl 6-gminopenicillanate, isgbutyryloxy- | sol at ed

ethyl 6-gminopenicillanate octanoyloxymethyl 6-aminopepicillanate) wgte freret hoxypher| and
hydr ochl or Bﬁa gnbsmumg th%ﬁor ndmgd’mmo y1 aglate for ?’er%?'ﬁ r1arPchI or ophenyl ﬂ';tzh(
hydr ogshl ori d 33 Exanite 27 0 3 tri fI uor onet byl phenyl descr
hydr obr oni de 2‘5"‘3’””“‘3”3”‘”‘3’"8&3’1 D(—)-a-qgjdobenzylpenicilfjnate ni t rophenyl

compound ‘was prepared from potassium )-a-aznd {pﬂyq B 2
hydr ochl or Eﬂleclﬂoromethyl 2-ethytbityrate in ﬂ;@same manner as descnbed %be@ paraﬁf“ophenyl t 35 ’
citrate of pwaloyloxymethyl D(— )-a-azidobenzylpenicillinate in Example 9A. oxym

! 288,
40 B 2-Etkyl-butyryloxymethyl D(— )-a-aminobengylpenicillinate, kydrochloride 40 a pur

This compound was formed, by the catalytic hydrogenation of 2~ethylbutyryloxy-
methyl D{— )-a-az:dobenzylpemcﬂ%ate using the method described in Example 9 B,

and was obtained as a colourless amorphous der havi of 86.4°%/, deter- 40 1
_ mined jodometrically. phous pow 6 & parlty 7 i X—C
45 LR. (KBr): Bands at 1780 (shoulder), 1762, and 1690 cm.—*. N:-M.R. (D,0): s benzo

Signals at $=7.92 (s), 6.22 (m), 5.93 (s), . 577 () 4.96 (5), 2.68 (m; J=7 cps),

1.95 (m; J=7 cps), 1.82 (s), and 1.25 (t; J=7 cps). TMS was used as external
reference,

[e]v™: :+176° (c=1 in H,0).

50 EXAMPLE 28 ' 50
A Benzoylaxymethyl D(~ )-a-azidobenzylpenicillinate

To a suspension of pofassium D{ —)-a-azndobenzylpemglhnate 4.4 g)in a

mixture of acetone (100 ml.) and 107, aqueous sodium jodide (2 ml.), chloromethyl
benzoate (2.5 g.) was added and the mixture refluxed for 6 hours. After cooling, the

55 suspension ‘was filtered and the filtrate evaporated to dryness iz vacuo. The residue - 58
was washed with light petroleum to remove excess of chloromethyl benzoate and
thereafter dissolved in ethyl acetate (50 ml.). The solution was washed with aqueous

sodium bicarbonate followed by water, dned and evaporated in vacuo to yield the
desired compound as a gum. ]

60 B Benzoyloxymethyl D(— ~ Y-a-aminobenzylpenicillinate, hydrochloride 60
To a solution of benzoyloxymethyl D(—)-a-azxdobenzy]pemcﬂlmate (50g)in
ethyl acetate (75 ml) was added water (50 ml) and 10%, palladium on carbon
catalyst (3 g.) in a flask equipped with an efficient stirrer, agasmletntbe,agasoutlet -



36 Br 0 2-t hi enyl hydr obr om de 37

Br 0 2-furyl hydr obr om de 38 Br
2 2-furyl hydrobromde 39 d 0
2-qui NoT y1 hydr ochl orj de 40 d 1
2-t'hi enyl hydr ochl ori de 41 Br 1 phenyl
tartrate 42 d 3 p-tolyl . - maleate
43 - O d 0 3- pyridyl hydr oi odi de 44
4- pyri dyl chloride - 45 49 d.°
3—8—!‘3 1- néﬁhth e DY s ook LRI 46 a Y
g 2-napht hyl tube, ag loyndh pmhxtggon electrode, and a btyfptte 'controllc@py an automatl
T r azi n | titrator. d with mtrogen wher ter a stream—gf hydrogen w sj'
d Py y bubbled : T with stirring, a pH, value of 3.0 {{Fc aqueous pha
h cycl Ohexy being m. e@ of IN hydrochlorié cid via theClutomatic titratdr.,
). 2-n®t hyl cycl O[ZWhm e cons dcmonfhlcld rstodﬁ:d the flask was flusiigd with nitragen until all 4 5
Y oo me‘t/hyl .cycl Odg n was .rcqq lgg filtered off. The twoglr}se filtrate wgseparatcd 0
d 1- bi Lol 2.2, ﬂé@v eous B with ether and ried. Tbgl desired com- 0
3. i cycl of %obmnn xﬁ réss amorphous powde asily so]ubléI water,
n 1-adamantyl [a]pzo | 0
e cyclhexen- 2-yl DefP)i siaved SIgnals.atS 793( 6:29 treXZ), ometify |
. esters:used ar®: ‘p@rﬂ Lﬁ?&S(SXIV\H?’Clﬁs G gehisbi ) *Ms "’6'@! gted Bcan be
o xtem reféren
s prepared from DarmE Qe @b st tral bﬁerﬁﬁwﬁ&e{m@:?%wﬁ hal i de by a
e met hod' anal ogous to the preparation of chloronethy benzoate described.in
b, AScsi ﬁlﬁ 8 " EXAMPLB 29
1§ ! 15 y t ¢
P30 L b e g e oLgant e
e correspond to ﬁehmpemc.uma&c il efizokx ema&u ymdumtm t he
T hydyogenati on. bthanqt'hﬁue ? yicfmnahylhrgnhzoate waa@redargé}lsfrms @drabntwf hflxdehl oride is
n Y, 0y e~by s 10 the tion of chlo:
1 (i)gt i ned, V\/ner’é Kot i 3"@ ﬂjtiélgfj}; g’éi‘g ‘g‘ 312 tRTEPATS ¥~ obt gjyned.
]
s 19 B  2-Methylbenzoyloxymethyl D(«-)Mmobenzylpenmllmate, hydeochiditeE 54
t. L This compound was prepared by catalytic hydrogenation of 2-methylbenzoyloxy-
) 25 methyl D{ —)-a-azidobenzylpenicillinate in the same way as described in Example 28B.
d . The desired compound was obtained as a colourless, amorphous powder, easily
25 soh;ble in water. The purity of the compound was determined 1odometncally to be 25
: 8’8°° .
k _ ' EXAMPLE 30
- 30 . A 2,6-Dimethylbenzoyloxymethyl D(— )-a-azidobensylpenicillinate
7- The compound was prepared from potassium D —)-a-azidobenzylpenicillinate
- 30 and chloromethyl 2,6-dimethylbenzoate as described in Example 28A. The chloro- 30
7l methyl 2,6-dimethylbenzoate was prepared from paraformaldehyde and 2,6-dimethyl-
, A - benzoylchloride by a method analogous to the preparation of chloromethyl benzoate
35 | described in J.A.C.S. 43, 662 (1921).
te B 2,6-Dimethylbenzoyloxymethyl D(— )-a-ammobensylpemctllmate, hydrochlonde
n 35 This compound was prepared by catalytic hydrogenation of 2,6-dimethylbenzoyl- 35
oxymethyl D - )-a-azidobenzylpenicillinate in the same way as described in Example
: ' 28B. The desired compound was obtained as-a colourless, amorphous powder with
40 i a purity of 85%, determined jodometrically.
7~ 1
3, ; © EXAMPLES 31—53 ' ' :
- 40 : Us'mg the method described in Example 28A and B, but substituting the = 40
X—OH,—OCO(CH),—A defined in the Table IV below for the chloromethyl :
: 45 benzoate the correspondmg esters of D( )-a-ammobenzylpemcﬂhn were obtained,
)
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Benzoyl oxymet hyl D(- )-a-am ndbenzyl penicillinate, hydrochloride
D(-)-[err]-am nobenzyl penicillin (3.5 g.) and triethylamne (1.42 nl.) were

m xed - ~___Wwith acetone containing 1 per cent of water (70 m.).
- rcar bonat e TIg)
and br ononet hyl benzoate (_4.0-g.) whereafter the m xture
was stirred at roomtenperature for 4 hours.- After filtration, the filtrate
Wwas concentrated in'vacuo to about 15 m ., ethyl acetate (100 m.) was
Y.adde 18gnd T t he rlgﬁugﬁl ng sol ution washed wth qgueous19
\ SodiJum- ol--owed—by—watet Yater—36—nt . ) wes
t#hen added to the et hyl acetate solution, and vmth vi gorous .. . 10 .
stirring, 1IN hydrochloric acid widseiadd¥ed drop by drop until the pH of the I
aqueous 10 phase was. 2. 5. The -aqueous | ayer was separ af edith :
and \washed | g0 3R Qer xN- Bgt ang/ A (15f.4kka )s Was added, sand adr’i;g
the resu|t| rl |n V-acHe nnfll +hn . - omi
water was rienoded. [TheGesylti iy bLtZ&mfiﬂ%?x@th 0 hxd!l@hlﬂﬂlde) was poured e m
into ether (500, m . }égg& & HHERH@ qrjeci pitate Wates
separated. |t hs i1t& ed off?o )2 3 R)(or@}ﬂeﬂ? "®dt her and 1iri ed stirrir
to yield the hypsrochl oBede fof tthe césrxﬂtedme&ylmenﬂs Aydmblrmdel ess product, ?{’;3"
15 ' i denticgl with t e conp und of a .249B. ; water
By the net hpds 3% -Exarrg#e 40 or(; 54 it l} n%ounds o] ﬁdg‘gclhgn%\ can al so be (500:
obt ai ned. 35 0 2-methyltlnophcnyl citrate EXAVPLE 585 gher,
20 . As example dosage ynit.s, tablets of capsul.eq each 1
cont ai ni ng p36@°g. % oq i pi val oyl Q{/‘ﬁ‘g’f‘fw D obtair
-)-[err]-an nolgenzyl pelmm Il i nag e Hedwerhl ori de, yydébrphi®jared - as
f ol I.ows: R Tdbl ets: I|n red| ents: - - 2 vale
Pi val oyl oxypet B}l O(-) Brerr| - an? no@rf¥§} peni ci | | i nqidrobromide 25 - fol
hydrochlorifde 39 - | @ 0 |2 1vl hydrochloride.| 360 g.°
25 . ‘Uact ose Fquincly y o" Table
55 g. 40 - a Pol yvi [i#ythigayt r ol i done *hydrochloride 25
7 Q. : _ Corn St o
50 g. | 41 | -Br Tal ¢ ‘}51&191 _ tartrate
:2))5 g. 30 20 a Nagﬁe5| lpmlylte_?_Late I nTalmte e t .
g. - . e pivald X yl ester
the | actose| ar @scriendd through a [PPYdn per hydrciddide Ii..ne'arajiﬂnch

si eve and n| xed4t oget han fof 159 m nutgsdyl Ther eaf t-er| nydrechistidesd powder s

-are wetted wth_a splution jof poly |nyIp rrolidonejin 96%.etlhanol . The lineas
moi st mass | P A s phssdd ‘l\{ﬁljgh'a 10 rjedrosBleride i near i nch s pe
screen and. {hengdripd gy 38[errgC \Qb,ﬁﬂhthl 35 hydrgdnﬁn&; cohol- has 35 the ¢
evapor ated, {the granul es arje broken on a 16 mesh pgr |inear finch- 35 . sieve
sieve and njxedwith t& co n s?ar tpyragiilc and magrjdzdroglotdedar ate. The . - ;3’(‘)‘6

granul ate ip- ) to tabl et 20 9. weight
usi ng 16/ 32 inc4ﬁ p'unché:s an d| es yle ‘ﬁl {" %y&&hgn 1000 tabl efos  integ

each cont ai hi ng#9036p g.Clof fhe piv Iby«kthy}wdwmhtyll e d thigdrochloride m

Capsul es: Chpsules,| for.instancg of €. Qr . andt |y dif gestl bl e .
or dis- %40 C|lnte rable 2tgﬂérl ) mat{/l %%Chg’pgeto contaicn from eonv

0.1to 1.0 p. o the pictal oyl oxg- anyclo[222]octyl sulpiset hyl | ester, afo Ingre
necessary njxed.wth a i noy anpunt] of inert substa der to
5 f*ﬁ%‘%ﬁ%

obtain a fleeFlow ng Powder sitqdr¥ePBIsi||ing apsul'es. Such

capsules arg 53 a . cogve |,_9a$h|e,;én.pryepar ed |inpdradhfoRciance W|th t he

foll ow ng deseti+pti+ot- . HRgF-eeeRt-s: 45 ;

Pi val oyl oxynet hyl D(- [err] am nobenzyl peni cilinate, : far -

45 bt .Some tge the halo;n:ﬂlylchsm hisedr drél @ew compounds, ngch asdrtll;rllltézngd 50 &f_)'
ore, can area irom pa onamg ack . . )

268' 9-5_ o :_;mgttsl(')o?l;;%om to the pm%ag%lmm%%uzoaz descr%bed in ?AC..SY ’ g::

17 g. The salts obtained accordif 10 ﬁﬂlla@tdéoﬁﬂﬂxsoquaﬂewsﬁﬁap&:@rt@ﬂﬂh a 30 ”E?E

per |inear 4cisjosed ite weinminckherhcidigt during the hydpégenation. Wehen £.5. hyiiracifl@is. The m xture

is filled i w@“ d aphydertiride & <biained;| wsredstif e Recitripadil ds weedia citrate

Co.), wusi ng’ CAY -automatic capsul e- filling machi ne shaken by -vi brator cont

Each capsul e : ' contains 380 ng. of the mxture correspon(gbng Afte

to 360 ng. of the pi val oyol oxynet hyl ester. . (-




EXAMPLE 56 55 M xture contai ni ng pival oyl oxynet hyl X

-)-[err]-am nobenzyl penicillinate, 55
__hydrochloride __ _ _ , . Alum nium nonostearate (75 g.) was _.
= CHERY g—if—a—ftacti odfet—eoconatsoit- L - "Ycontai ningT it
triglycerides of (Jerr].to (Jerr] fatty acids (4300 g.) by heating to
1400[err] C After cooling, flavour (15 g.) was added.
Sucrose (500 g.) and pival oyl oxynet hyl 60 D -
+ )-[erY-ami nobenzyl penicillinate hydrochl oride (175 g.) were m xed, reduced §
St o 180 - 20 1,215,812 1,215,812 » .
20 t 121 . mlling to a pargdghg sai ze of about 10 nicrons and mixed §

wi'th tthe oily sol ut BedoylwyyntegNB( — )-e-amincberflp@ichliingie, ydeetdoride i r r er .

A mixtiure for fi Bi-dg-aminobengylpenidillin (3.5 e.) and fricthlipming §1t-"r2?tpl-)owri/\ﬁl§‘¢4)bt ai ned
[ Soman g o S B e S S T
) - [ eFT ] - afti NOtigiall WM iked b RO aMRReC RorOF LR, Diter Wereciom, . ficrate  WHAT VIE °
CLAI MiI S: - was concentrated in wacuo to about 15 ml, ethyl acetate (100 ml.) was added, and 1. AN ester
of [err]-amn tingesqlution washedoWith pgveqye msifusl bicashonark ollowed by water. i n whi ch

the astenjsk %ﬁg&w&@w G, SR AR i AL e ¢ rigm 0
to5; land A i hik v 39DThe batetod 1636 wds Sorintaicl LBA walhED WA brber. ABUaAeE! i C,
aromatii ¢, or H&i0emb) was a%di'gd b grésuécingr%&nnl:eaj:vas(gmblr;adsialwrcgtfofunﬁlumh an ester
with a phar nac(:%ﬁ‘;ghfg ¢ ERsoTesting butanalic solurign (40 ml) was poured intpjpther

[ 3 herth . pr ¥ Tt d off, .
St er eqi sqger's A0 LA RS TLATIZ L BT Bt U AT AL e s
havi ng the f oridedti&l with the compound of Example 28B. [err '
i n whijch n and AB%f-tbe methofle of Hrahplen20Gir 4 rthel compoub8s of Table IV, caf aboppound as
claimgd in C _é’?’ﬁ’l“ "or 2, wherein n éxzmg and Ais a CJerr] to Clerr] 15
al i phdti goradi calastengid dp Udsaged Bifd, £ letma%bsﬁlé Sl Sntiibing 360" 2€ Ned ypand
phar-nmgceut i calgivgloyloxymethyl IGCOepintiivbenzylpehicillinkt di@odhloride, may be prepardd
Acet oxynet hyl safdlis¥ssobenzyl penicillinate and pharmaceutical |y acceptable
sal ts {t hereof. 0 . ..5. Acet oxynethyl '
D(-)-[ierr]- amlﬁglﬁtgml m@yllm_ga; imBeh-ppAiciiRee Ut | cal |y accept- 20 2
‘abl e dal 28 t her eofhydrochloride . Pival oyl oxynethyl - 360g. ' 25 i
a- am nobenzyl peni c%ﬂlc??er}at e ,‘?\nd phar maceuti cal | y accept abl5& & salts
t her edf . ngm;g{?g BY | oxynet hyl 5% B
D(-)-[ierr]-am nobemuprem cillinate and pharnmaceuticallpyg 25
acceptiabl3@ salts tMegnesiuin stearate _ 3 g 30

25 - 8. T%e%n%aqu undﬂ%z cl %if?,d in C;Irai m1l. or 2 vmoersei nnis fromO

to 5, and A | Sinear inch sievegﬁda‘iﬁ ﬁé?;‘:hgr oéaﬂcmumgﬁemt r?t emgﬂo‘bdﬁ: carbon

atons jas ring {!ﬂfﬁﬁ&&d Svith a solution of polyvinylpyrrolidone in 969/, ethanol. The moist mass '
. is passed through a 10 mesh per linear inch screen and then dried at 38°C. When i

35 the alcohol has evaporated, the granules are broken on a 16 mesh per linear 'inch 35
. sieve and mixed with the cotn starch, talc and magnesium stearate, The granulate is :
compressed into tablets of 0.50 g. weight using 16/32 inch punches and dies, yielding
1000 tablets each containing 0.360 g. of the pivaloyloxymethy] ester. '
. Capsules: Capsules, for instance of gelatine or another easily digestible or dis-

40 .integrable material, may be made up to contain from 0.1 to 1.0 g. of the pivaloyloxy- 40 3
methyl ester, if necessary mixed with a minor amount of inert substances in order to i
obtain a free-flowing powder suitable for filling into the capsules. Such. capsules are
conveniently prepared in accordance with the following description,

Ingredients: : : . ' r

45 Pivaloyloxymethyl DY — )-e-aminobenzylpenicillinate, 45 :
hydrochloride T ' 360 g.
‘Magnesium stearate 3g
Talc o ' 17 g

: The ingredients are passed through a 60 mesh per linear inch sieve and mixed
50 for 15 minutes. The mixture is filled into No. 0 gelatine capsules (Parke, Davis and 50
Co.), using a semi-automatic capsule-filling machine shaken by vibrator, Each capsule
contains 380 mg. of the mixture corresponding to 360 mg. of the pivaloyoloxymethyl
ester. :

_ . L ExXAMPLE 56 '
55 Mixture containing pivaloyloxymethyl D{ —)-a-aminobenzylpenicillinate, 55
: - L o hydrochloride
}.\lpmimum monostearate (75 g.) was dissolved in a fractionated coconut oil
containing tri-glycerides of C, to C,; fatty acids (4300 g.) by heating to 140°C.
After_cooling, flavour (15 g.) was added. Sucrose (500 g.) and pivaloyloxymethyl
60 D{(-—)e-aminobenzylpenicillinate hydrochloride (175 g.) were mixed, reduced by 60




9. A conpound as clainmed in Claim1l or 2, wherein nis fromO to 5 and A

S an aromatic carbocyclic radical. 30 10. A conpound as
cla,lrredlnCIalmlorZ vvherelnnlsfrom0t05 and Ais 30 a
. bgen,  sul phur or "Xy Jer=—etomr—
as “a hetero atom 11. A compound of the fornmula defined
in CQaiml or 2 substantially as herein- before described in any
:one of the foregoi ng Exanpl es. 35 . 12. A process for the preparation
of a*gonmpound of the formula defined in 35 Claim 1, wher e| n -an
t‘[werr] -R- subst.i t ut ed benzyl peni cb¥PBk or _a salt thereof of the £1 | owi #y >
“formura (1 lceullm toa%! Sclelsize of about 10 hﬂ%nﬁ&n@d with ﬁl@o%lﬂﬁbn%%ﬁsor a to giv
substitute &ie. Or . @ group can be converted into an the c
ami no. gr oup, a’ndmetﬁre $or dilling dttt\?ﬁmvs &ir gral admipisteation m ,obtained @a@meg into a
with a conpBuma ipiveledonymrdd irg-eraginebaozyinepisijlipate hydzochlpride periml. n whi ch X

S a«hsal ogen Rrpediloxy, an al kyl sul phonyl oxy or an aryls
sul phonyl oxy r %n(éﬁ é‘-ﬂﬁﬁbcﬁhﬁﬂm&ﬂmaﬁ&%ﬂdﬂﬂwmﬁ in daim1, thereby

elimnating XY ' 1, 215, 812
20 .21 m |l -tcm mc’l e @i ze of about 10 microns and
m xed wi-th the oily sol uti of a high gpeed in wt
stirrer. : w“"—ﬂﬂmm(ﬂh)n-l . th this I
A mxture for ]IIh| |hl ng i nto bot t | es for oral adm nj st rm%ggér ) Wgs obt ai ned Clain
i ni in whic teaster i
containi ng %}é unsubsututi:tfa T. subs :agl thc %’g}ﬁﬁl Flytnatlc, !81 hetero- ' reacte
D(-)-[grr]- %J‘i& 1%k AN daebCwi Y IptR ARl dalif aciplabllacid. 5 10 10 accor
VHAT WE CLAI'M 2. She stereoisomers of the compounds clalmed in Claim 1 and mixtures thereof, 5
1. An est erhaaing[fleﬁm}ﬂulam nobenzyl penicillin of the general formula - [err]
in which the asterisk i ndl@ ma.ri s rmetrl c carbon atom n is an integer
fromO ﬁds an unsubstituted or
substituted aliphatic, alicyclic, | \€‘§ het er o- - rc 10
cyclic radical; and a salt of such® n—eger wi t.h a pharnmaceutical ly in wl
accept abl e aci d. 10 2. The XA oner s of t he conpounds given
claimed i n o whichywhindA gre a3 aeﬁ,uaeﬁc]s.ﬂ.ar eof , havi ng the formul a: of fg
.15 3. A compound as claimed in Claim 1 or 2 wherein zis 0 and A is a C, to C, 15 15 bon
aliphatic radical the carbon chain of which is stralght or branched; and pharmaceuticaily 31;1““
acceptable salts thereof. : whe
4, Acetoxymethyl e-aminobenzylpenicillinate and pharmaceutically acceptable 1s co1
salts thereof. :
20 5. Acetoxymethyl D{— )-e-aminobenzylpenicillinate and pharmaceutically accept- 20 20 D(-
able salts thereof. o .
6. Pivaloyloxymethyl a-aminobenzylpenicillinate and pharmaceutically at:ceptable ' ; & mn
7. vaaloyloxymethyl D(—)-e-aminobenzylpenicillinate and pharmaceutically '_ of t
25 acceptable salts thereof. 25 25 grouj
8. A compotind as claimed in Claim 1 or 2, wherem nis from O0to 5, and A is ; of th
an alicyclic radical having from 3 to 10 carbon atoms as ring members. h
9. A compound as claimed in Claim -1 or 2, wherein # is from 0 to 5, and A is by )
an aromatic carbocyclic radical, ' 1 1
30 10. ‘A compound as claimed in Claim 1 or 2, wherein » is from O to 5, and A is 30 . 30 su
a heterocyclic radical having at least one nitrogen, sulphur or oxygen atom as a : going
hetero atom. : ; 0 C
11. A compound of the formula defined in Claim 1 or 2 substantially as herein- in <
before described in any one of the foregoing Examples. : gr_
35 12. A process for the preparation of a compound of the formula defined in 35 ¢ 3 an
Claim 1, wherein an w-R-substituted benzylpemcnl]m or a salt thereof of the following i C
formula (IT) _ m
. : stitut
Om-mm—cu N / % Sl ge in C
i ' ‘ azidc
i 1)) pival
: - 45 ingre
in which R is an amino group or a substituted amino group or a group which can : a ph
40  be converted into an amino group, and Y is a hydrogen atom or a cation, is reacted 40 i thg ‘
with a compound of the following formula (III) : benz
X—CH;—OCO(CH,),—A 011 50 meth

in which X is a halogen ‘atom, or an acyloxy, an alkylstﬂphonyloxy or an aryl- _ . isat
sulphonyloxy radical, and » and A are as defined in Claim 1, thereby eliminating XY - _




I n V\,hlchnandAare as deflnedln Clalml 15 3. A compound as

dh i, i : is.a Clerr] to derr] (15
15 : al i phatic radi cal the car bon chal n of which is straight or
branched; and pharnaceutically acceptabl e salts thereof.
4. -Acet %xyrret hyl a am nobenzyl penicillinate and pharmaceutical |y acceptable
salts thereof 5. Acetoxynet hyl X

-)* kerr] 2am nobenzyl penicillinate apthqbar naceutical ly accept- 2Qo - 20 21 .

?21 ) 2am noberzURg Eg&ﬁ’%‘{&ﬁaffé"&‘ﬁg" FNFEP R AR P ol ol s

. salts E or filling into bottles for ofal alfiniRiribh Sy sBedided lcontaining
D( )-[grr],-am ﬁobsmt;phqabyloxym thyl r'(t-6-e-suigbbenpyigenicitlinate thydradhloyide. pe?ml.

acceptabl salts 25
25 se ﬁg&mm%ﬁy fo’i‘énlm?ﬁth c%ﬁhav‘lﬁnor 2, wherein n i"s from

Otob5, and Ais I Cyclic radi gfrom3to 10 carbon
atons as ring nenbers. | Q@‘M—A{Ww e as claimed in Caim1l or
2, wherein-nis fromO to 5, ' &g an aromatic carbocyclic
radi cal . 30 10. A conpound s_NcJ_ go(d,z Gaim1l or 2, wherein
[err] is fromO to 5 and Ais 30 a heterocyclic radi cal
havi ng at | easih virh thé taatoy@}emdlcgul ymxmmcocayigentoat;mas igeger from 0 hetero
atom 10 tocflc 1:%&! and 4 sa sﬁ@norn cb:gr v%?h harm é'lelut lalzggtabc tgP'm 1 o
substantial |y cg 21 Gh€ Stkteoisomers of the ch?pﬁ» Sfﬁl% %] Qﬂfy ﬁélergtff the

f or egoi ng Exartph@thefonﬁuﬂa : process for the prepar ation of a:
conpound of the fornula defi ﬂhg - Caiml, wherein an

5

[err]-R-substituted benzyl pe |4L§Q.? a-l% ther eof of the follow ng
formula (11) [err] \Amuch Nog &) ani no group or a '
40

substituted am no group or a group be converted into an
anmino group, and Y is a hydrogen atom or a Yse#io@-ds reacted 40

with a compoung .afn & b A Qb L8 il QLAY! 2 (' 1) [err] in which X
is a hal egen at o AOfompéund Gy tisiyd inoClaitl Kdl Z wWherkio myit 0%yd Afis 4C, &/ @) - 15 15
sul phonyl oxy radiphatieifadical thg Cﬁ‘btamiamofaw’echassuauhtloné!dndw @dathniceutim eby
el im nating X\acceptable s:gts g:hl —amino Ipenicillinate and pharmaceuti calg:y' CC ta%]’
21 to give (Lslstd e Loy whgpgotepzyipenicillinate and pharmaceutically, SocERable o CI ai m
1, or (2p0in 5. Acetoxymethyl D(— )—a—ammobenzytpemallmate and pharmaceutlcally accept- 20
able salts thereof. '
: 6. Pivaloyloxymethyl wamxnobenzylpemcﬂlmate ‘and pharmaceutically acceptable
salts thereof.

7. Pivaloyloxymethyl D(—)-«-aminobenzylpenicillinate and pharmaceutically
25 acceptable salts thereof. 25 25
8. A compound as claimed in Claim 1 or 2, wherein # is from 0 t0 5, and A is
an alicyclic radical having from 3 to 10 carbon atoms as ring members.
" 9. A compound as claimed in Claim 1 or 2, wherein # is from 0 to 5, and A is
an aromatic carbocyclic radical. :
30 10. ‘A compound as claimed in Claim 1 or 2, wherein » is from 0 to 5, and A is 30 _ 30
a heterocyclic radical having at least one nitrogen, sulphur or oxygen atom as a
hetero atom. :
11. A compound of the formula defined in Claim 1 or 2 substantially as herein-
before described in any one of the foregomg Examples.

35 12. ‘A process for the preparation of a compound of the formula defined in 35 @ 3B
Claim 1, wherein an u—R—substmrted benzylpenicillin or a salt thereof of the following :
formula (II)
O‘“‘“"“?‘ ﬂ"s\<m" %
€ —N — -COGY
@
in which R is an amino _group or a substituted amino group or a group which can 5
40 be converted into an amino group, and Y is a hydrogen atom or a cation, is reacted 40
with a compound of the following formula (IIT) '
X—CH,—OCO(CH,),— (I1I) 50

in which X is a halogen atom, or an acyloxy, an alkylsulphonylo or an aryl-
sulphonyloxy radical, and # and A are as defined in Claim 1, thereby ?l'munanngarJ{Y '
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t he case
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[err]

where Ris a substituted am no group or a group which can be
into an am no group, a conpound of the followng formula (IV)
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5 in which R n and A have the above Q_ven
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defined in

wherein an [err]-R-substituted phenyﬂlﬂ“l"lﬂf“l”lﬂilel"vatlve of
V) is reacted with a 6-am ngpen glllanlc bcid dstér &r a
e thereof of formula (V). 26P#25ccording to the reactlonzécherre
err] to give (1) in the case where R is ah Bmidh by, h QbMpbuRELfICIIAS, b@) Meani ng
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ng with each other to ellmnate Y' X' W|th the formation of a _

bond, thereby r thcgm g oggound of Caim1l in the
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