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';‘he preferred acid addition salt of the compound of this invention is the hydro-
ch}onde, but salts with other inorganic or organic acids may be used (especially those
25 acids which have been employed to form salts with 6- [D(— )a-aminophenylacetamido]
penicillanic acid itself). In addition the compound of this invention will form salts
with other penicillanic acids e.g. 3-(2'-chloro-6'-fluorophenyl) 5-methyl-4-isoxazolyl-
penicillin,
The ester of the present invention may be prepared by a process which comprises
30 reacting 6-aminopenicillanic acid phthalidyl ester or a silyl derivative thereof with a 30
reactive N-acylating derivative of the (D) isomer of a compound of formula (II):—

@’?— (1)

X

25

wherein X is an amino group, a protected amino group or a group which is convertible
to an amino group, removing the silyl group, if present, by hydrolysis or alcoholysis,

35 and if X is not i ing 1
it an amino group, converting it to such a group under neutra
conditions. & group ral or acid 35

[Price 25p)



By the term"silyl derivative" of the phthalidyl ester of

6-am nopeni ci |l anic acid we mean the product of the reaction between

6- am nopenicillanic acid phthalidyl ester and a silylating agent such as a

“hal otrialkylsilane, a dihalodialkylsilane, a halotrial koxy- silane, a

di hal odi al koxysi | ane or a corresponding aryl or aral kyl silane and
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(I'V) In structures (Il11" and (1V), the dotted |lines represent hydrogen

bonds. In 25 structure (I11) [err] is a [errjal kyl group, [err] is
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ring, and [err], )1 8 a‘[err] al kyl, aryl or [err‘]—~al,k‘oxy group. In structure
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al kyl chl or OPB‘FW‘E"‘# N‘%Pi’?“&hl’ff’(‘]?‘ﬂﬁs"f% acid (II) rjpediide) the ae2ctiye i%&&t ow r oom
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process may not be entirely satisfactory. 6-Am nopenicillanic acid

pht hal i dyl ester is also a new conpound, and, since it is a valuable
internediate in the process of this invention, it also forpns part of the

i nvention. The 6-am nopenicillanic acid phthalidyl ester can al so be
prepared by 55 coupling an N-protected derivative of

6-am nopenicillanic acid (e.g. the triphenyl nethyl derivative) with
3-bronopht hal i de and thereafter renoving the protecting group (e.g. by mld
acid hydrolysis in the case of thelstdkﬁhenyl met hyI derl vative). 3 3
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of the 6- aC tlsﬁ@.tre@ng o 1rmmp@}lﬂ the 6-ammop 1c111 nic acnggH Jel}g'eg‘ ag:ﬁes hf M an 1 mno
chloride bO e, 1 el' ai@:gg ag)fr&xll Qihidyl es r% BEHCHI @rbr ge@éfiih Vg the inino
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i m no tvond tvmhfaahsrmnct Ipb:haﬁxda)mtmio v tielakdide chaid 0 ewspasy ‘hCIHlPﬂ’PlI*Pél present case,

it is possilﬁ*it mcf‘ hthald L ek i;, nigzi_ N in G or
per ci 1110 o % f;&ﬁ gﬁpem;ﬁ% BRI, SRS BRI LD DO
salt of the ¢ngi clibiic 44 phthalidyMicétda. B-l il@Nssbltt t rdpare eacnmlpomhdaave the acyl
si de chain tabtmw e?amioa btyheer etrira bfi tblryi-carboxyl goop efsﬁ-élP(oiﬂ-%mmeﬁﬂpem clilanic

acid. The pe pip gl B érradustbe %‘;Sg})gsﬁ‘f’%‘ﬁ&ﬁo; fAeoehthgl i dyl ester of

6- [D(-)[err}e Iﬁﬁﬁgﬁ‘ eﬁovt es mﬁbp eniBiftdhicCdc ;ﬁﬁ\hli&y%ieﬂof'f aV@p acyl ating
t he 6-am No agdvekhidhf prédise clmpitisds el « tompauint ®f &emdla {M):hal i dyl ester. It is

al so possible to prepare the conmpound 15 of this invention by
esterification of the 3-car lioygr oup of /8: [*B( - )a-am nophenyl - - 15

acet am®o] peni cillanic aci @f“n?rdtﬂﬁt "t fes,pht hal i dyl Poup. Thees the
invention provides in another ofxits aspectsi—a~method for the preparation
of 6[D(-)[err]-am nophenyl acetam do] penicillanic acid phthalidyl ester of
fornmula (1) Hbbwectivivs t@!ﬁi) ipagige MF iins whicly foxmyly ﬁ‘glsaé‘scgﬁf’ﬁ@)m of formula
(V): (D) respect to f°”“f'jé ALOPRE FETE& YY1 fying derivative thereof, in
which formula X is as defined with respect to forrmula (I1), with a corrpound
of formula (VI): [err] or a reactiv gsterifying derivative thereof, and,

if Xis not an ami no group, subseqq,e'n 25 conver(vl)ng it to an amno
group under neutral or acid conditioOgs. the term"reactive esterifying
derivative" in relation to corrpounds°(\/) and 25 (VI) above, we nean
derivatives efa kadfiveasetif(iM derivdiivchiervudiand, ifeais hedn tnigegrieys subsduentiyart in a
condendat i onconeamgntemawgrmm grup umsiermsuteplieneeid Cepditipnsi on of n st | i gage
Many net hods qfBlede éﬁff&;?&tgfrgﬁﬁiﬁ%‘? ﬁ,@{@v}é PR JTCIEOR L Fomppu aﬁ@éﬁtl on
reactive est art%ig a_condensatibh @Qct&ﬁ Rehie cUrﬁé; Eglt fdeddt QXﬁ/a roxy groups
are known fr mm Rehdds beésttifidagon daag s@étﬂf’ﬁiﬂeﬁznt tvenbiastioey off reacetei esteri-r eact i on

defi ne& abové'mmiymbeveaemaéwesdl apr giongs aze knoy, fro g}' erAmreofort or

(VA):- [err] %% gf‘f‘mg fgf{‘;?\fyk f?agtw&ée’iﬂ‘é Al s ‘terf‘c?‘?é@% age ?8‘%‘“nu| a%l )
above with B¢ oun formula (VIA):

35 (VIA) O under condl ti ons P cause tpe} eft m nation of the el enents of
conpound AB with the conseq 'GP‘I"I‘H’(TF‘OTT \g he ester of fornmula (VII1):
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wherein X is as defined with respect to formula (II) above, with a compound of
35 formula (VIA): 35

> (VIA)
'J\c R

i AB with
under conditions which cause the elimination of the elements of compound

the consequent formation of the ester of formula (VII):
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4 [err] O (VIl) and, if X is not an am no group, subsequently converting it
to an ami no group; t he symbols A and B in formulae (VA) and (VIA) being
such that A represents hydrogen or a salt forming ion and B represents a
hydr oxy group, an al kyl sul phonyl oxy group, 5 an aryl sul phonyl oxy group
or a halogen atomor A represents an organic acyl group and B represents a
hydroxy group. It will be clear that these procedures outlined above are

?: ltefgteﬁlrl‘& appl [ cat [ onsof ster |f [ cpst“gﬂ, rret hods known in the

the reaction is best carrl O(bl)t W th re,asge;ﬂ (V) 10 Wnere X s a
protected am no group (pr -‘ ‘?‘éﬁ m naﬂgroup of formula (I111), 10
especially an N-nethoxycar bonylxpr opeétr_zl -)LLC}gleceupc a group which can be
con- verted to an am no group (e.g. azido). I n°su ases it is usually a
sinpler matter to react the sodiumor potassi umisalt of the N-protected
conmpound (V) wi th conpound (VIA) vvhereHrVIB i s a hal ogen atom especi al T’

bromi ne or chl oraP df X1isnot an amino) gro VETHag rtea ) P’Bﬁ° ’eth‘t he gr oup
AT Teagen (VS ATERRATRE G ) NI e oo
reagent (ViA) i sn aryhm oRNYxy Orédp [or lathans tst aﬁp Qcyh

conpound (VI ) i sndBlrebasotsatheqﬂgrb\mbrl um as foI | ows: [err] Thus corrpoun

(MIT1A) nmay be a d%%ﬁf%‘gfé dhres dydined apove Ivpgefic applipations gt her
than enpl oy the ¢ M{;gw b °W )he'fréi é”oﬂ"? é e en‘i’ se the

20 al kyl sylgphonyshereXi 8l podtectetl Yinsid 2R MyrefeRBY @ cnaﬁﬁdac‘gﬁmp bf & );& smygt her
reaction. I n thiespeqialiaaniNymethpsdyear mémmwé—ybﬁmw)base grogp st |ch benemessary to

achi eve high yi d ¢ a‘?%g‘&t‘;a"s@gx/\ﬂ'fg’@ Qf @%yﬁ*sﬁs%mg gageyly s an
SS1! sailt o £om rﬁogz .

organic acyl grQup) %e,émh,s Y anhydri de,
the acyl group nayIbe ed3eofoh where tthﬁLﬁp Wah rafeit (VA hjthieked 6: O 15
aromati c acyl graitfennipyion ga asrb B He rapda XYIADais mohydfoxy 2fsup)itoshpdd (e. g

[err] group) ar & 844 g‘f‘a’@‘t B!fdg}’xy A?WPPH@r(VFeéfdt’lf%me%?‘E‘F}Wsrf@ OFEr | vatlve of
conpound (V) above is the acid ka . parti Iy the acid chloride. This
compound may be reacted wth thg x;:e_orrp | (VI A) in the presence of
an acid binding agent to PrQpar e\g Alesi red'?% : @WIMI i dyl ester of

this invention. 30 The

i ndentity of thdhyarimpoend f\dllédtrw’ baradded gy oqag@txathqn thagy hYN)aH()Werhave

al ready beé@n di S“f:'?gn stYlﬂE-f'r f?x%m s eé’”e 5 l"‘l,‘iﬂf?’ WE P ‘ré’fge‘ﬁ%e t 0
formula (11). T yggﬁgp,ﬁ’ Phec ,ﬁ/\éfgchff“? ﬁﬁgfandls
preferably adm ni shemeéasowndrd §h¢ g&ﬁﬁ Aaﬂaéa};em (W\)t 8 an bk Eg.%hﬁoup, it will

phar maceutjcal | ye etpataAg is simaly e ohixed aphydrigdes the 36yl group n%l!!ak’n%OfI’t wi | I be
adni ni st er@d i n“"ou I é{%@%&gﬂct% 5‘@:@%@ s‘bg;B'I‘Pérthéeéﬁfflfyc'gf Pikoxy REPED e 2
carriers. In suéh ’g’q ,ngmgcmxs) AW G thl Q5 KEBYe, Make up
froml%to 95% lpgmmﬁﬂghhe atid tchxendeotmie @mpzpﬂ&l:ﬁayan reddied wiciTp@Shytliogn may be
pr esent ed )rmlth serpe ioh e agid bipdigp agent togprersky Wt desirehsul e, or

. 30
pl . Or ar?g ot hg?m#lgﬂxggjjl gl-o[;rs’l ed mino roupshf u?% I’ O(fV)AlgL'
i nvention, or ifeadPbees di d SONY GNHR brrc€ kLRl (MY dosage
uni ts containi ng tﬁ& @qtlmmdloemis lﬂvfenﬁohds’nvﬂl ﬁﬂﬁteg ath lslprgerﬁﬁly administered

6[D(-)[err)-ani e'P*a @hﬁ@#qﬂ,ll"aﬂ' bea t he
equi val entsgof f Q “ %;‘Z‘s - fﬁ%‘q ouni t
cont ai ni ng the a,quo,va os seemse,gamsq‘? Il ani c
acid may be foup@hdedm/mﬂqmgmp intdabylrup, d@s@m cupshu: o:ctﬂp @ler 4dpventional t he

condi ti on gf t h&®mat i ent eneral |y from 1 to 3. 8ﬂy§‘£3t e estder of this
invention 45 (gal é{? é eq%{lg@ﬁf a wﬁmﬂ'sual |y be
appropri ate. TheheaRdtRaias) 1<5add"|‘ﬁ£éf&a‘b9ﬁhe t'of from 0.1 to 0.7 g of
Y[err]-am nophe | pexiciliamivi adid] Dpsegel wiith |cenmdining the eqmvalent of 250 mg or 500 mg
the parent penicillanic acid may be found convenient. Daily dosage will depend on
45 the condition of the patient but generally from 1 to 3 g of the ester of this invention 45
{calculated as the parent penicillanic acid) will usually be appropriate.
The compound of this invention — 6{D( — )e-aminophenylacetamido] penicillanic
acid phthalidyl ester — is well absorbed when given to human being and animals by
the oral romte. In the serum, high levels of the parent 6[D(— )e-aminophenylacet-
50 amido] penicillanic acid are achieved. 50
Because they are valuable chemical intermediates, especially in the preparation
of the phthalidyl ester of 6]D{— )a-aminophenylacetamido] penicillanic acid, the
present invention also includes compounds of formula (VIII):

—
-u./




acid phthalidyl ester - is well absorbed when given to human bei ng and

ani mal s by 50 the oral route. In the serum high |evels of the parent
6[ D(-)[err]-am nophenyl acet- am do] penicillanic acid are achi eved. Because
they are valuable chem cal i1nternedi ates, especially in the preparation of
the phthalidyl ester of 6[D(-)[err]-am nophenyl acetam do] penicillanic
acid, the present invention also includes conpounds of formula (VII1): 5
1, 364,672 5 Jerr] (MI11) wherein Ris
hydrogen or a rsadi cal of fornula (IX) [ernpsqdrerein X is an N-protected 3
am no group whiTh— TRy De Tenoved under neutral or 5 acid conditions
whi ch do not cause destruction of ,theslefry<l actamring of penicillins or

5 a group which can be converted to dp_ am_de &) sqder reaction
conditions which do not disrupt the renainder oFI ecul e of compound
(VI11). Specific exanples of such internediates mc ude the follow ng: (i)

Pht hal i dyl 6[ D( - )(N - met hoxycar bonyl prop yl )[err] -

).
anm nophenyl acet - hvd Qgp ded: p@@,&m‘f at e.
10 (ii) Phthali dyI w%“et“}lfbshér? “rethyl - ani | nopenl cillanate. (iii)

Benzyl penicillin phthalidyl ester. The f OWI ng exanples in which all
tenperatures are in [err] illustrate va Uas’ﬁ?t%cts of t(qg)present

i nvention:- 15 EXAMPLE 1

15 (a) 3-Bronopht hal |rqe LU eéj }—Zggygsobe%zofur noene{: Pht hal i mgigt (10.0
g; 0.075 nol es% and “l?ﬁ%fndmﬂs}g&l oo 1“%@5?% fullartd 3?‘ getﬂﬁ%f o s
tetrachl oride 1200 mé‘oubrl;vh'ich&arpﬁﬁﬁﬁﬂ&ai 0f andanfirdl @ @tunaeram tiods WHiflr | SO-
butyronitrile for defn«hoiﬁmpt th§ hhgnaguiet @fthetdmecmleafcqommmdvaglll)ndpesét edmb!ys t he

di - edipt m t tt
r:a:tgltologﬁrvessq and {ﬁ e Bl gﬁg%hﬁ)fget xﬁ?r gndd’él il mec‘jlgo fggﬂpe }c‘i'ﬁe? The

lLlTldflate

succi ni m de was rerrqmadphyalfayl d-triphehRetRldminbiRnitiildnkie.at € concentrated in

10

vacuo to 15-20 m . Oobl Eﬁhlcilhllé‘ﬂ@hﬂ!besrﬁﬂate fol l owed by filtration gave
13.0 g. (81%yield) kﬂ?ﬁ&l Hit ghi dletemprysured &f i [C dlusgargrions
crystalline solid. Eﬁgem ﬂ%stem\/\%gmlrgecr ystal lised from cycl ohexane as

col ourless 25 g pI at es mp. [err] w tBxamPbRoir ecovery. 5
25 (b) Pht haI | dyI éﬂr)r 3- PémnqmbqbﬂényB@mtOdHﬁHOilsop@mfmehQinat e

hydrochl oride. 6] (D_g chlon fJ}rgersﬁl-& ° I talxe’p?ama;ﬁll;t?%lf‘géa;gl :lsl(-!y
anhydrous (17.5, 0. 0%?1@;'31, e ol _hhbﬁ otachh s ind bt the Mosifitas. ™ xed
Wi th acetone cgntai nhdGf N%rMﬁdducﬁfmmtf@m ﬁlﬁﬁoxmoﬂ the Aﬁctneﬁ vessel dndl tHe Qttumula- 20
pot assi um bi car bonattien (05 SIgymleumsl aBthgrtg tshainintde @43 removed ﬂ@lttsﬁp nd0h605

mol ) were added andifPfecopte fl‘?‘g F(IEIE—O?}ON&) ffE mH%%&: a‘%d? °W°‘isb230 4
hours. After filtratdyiheidit {dti A E hteTorolos) 14 & Tome 2ol g Bdout 75
m et hyl acet atse (5QQte§T‘h:)yp v@ssm 9aq7gdh-ecto .resulting solution washed withy

,-

a 2% w w aqueous sol ut| on of SOdI um bi car bonat e (2 X 100 m ) followed by
water (2 x 100 nl). _\f?ﬁ‘gmﬁ "‘f" igod ate, pdroghlariden) 1t § on,
and, wi th vigorous § “yacetaﬁ:; “c % yiro 25 @lbr op
by drop until the p %ﬂ@qgﬁﬁuﬁhm%‘éﬁ)ssmsm rbanate 5 hgd 8t oplkdBiiat e

| ayer was sepdfat ed (ahlij girQQédrndw)eWeraMdy@hamumnmgmstmm amb mrtperatﬁtekferr vva530

then added to the cHdgprs % BiseeoRcT "Wét"e |abms 7f5
cipitation of a whi £F. 5] | asé z‘g toll “’Jﬁ dqieg 2 %‘,f"éf:t ed

(7.8 g; 28.8% . Fur thsar miyadaerak oxutmsana;b&lam rs

aqueous | ayer 35n- 401ydrochlor1b etinol adQeHEEoprﬂy dropastilotic pidl ofithel aQuhms pmms |2:5 35
m xture was evapor aag-n I Wi g: dgygr o the cleg V! an %‘!:Ia:e tgﬁ:te unti ;21 “el?llgrfjpved
The resulting butan pltﬁmn% gn[ #@%hoﬁé@ilé J The product was collected (7.8 g;

28.8%,). Further material (0.8 g; 3.0%), was obtamed from the aqueous layer, n-
40 butanol (750 ml) was added and the resulting mixture was evaporated in vacuo 40
until all the water was removed. The resulting butanolic solution was poured into
ether (2000 ml) whereby an amorphous precipitate separated. Combined yields were
31.8%,.
The LR. spectrum (KBr) contains infer alia strong bands at:

45 1778 cm™' 1682 cm—! 1500 cm—' 1285 cm—! 45
1149 cm— 978 cm™!? 752 cm™! 697 cm™!

nmr. ((CD;).SO/D,0): 4=7.88 (4H.m. phthalide aromatics); 8=7.60 (1H.s.
—CO0.0CH—); 8=7.48 (5/6H.m. aromatic); 8=5.50 (2H.m. B-lactams); 4=15.16
(1H.s. «-proton); 8—=4.54 (1H.s. C, proton); =145 (6H.d. gem-dimethyls).



ether (2000 m) whereby an anorphous precipitate separated. Conbi ned yields
were 31.8% The |I.R spectrum (KBr) contains inter alia strong bands at:
[err] nnmr. [err] =7.88 (4H.m phthalide aromatics); [err]=7.60 (1H.s.
-COOCH); [err]=7.48 (5/6H m aronmatic); [err]=5.50 (2H.mT‘eT“r‘ITFactarrs);
[err]=5.16 (1H.s. a-proton); [err]=4.54 (1H s. [err] proton); [err] = 1.45
(6H. d. gemdi nethyls). 6 1,364,672
6 The purity as assessed by hydroxyl am ne and cysreine assays was 92. 4% and
86. §%respect|vely [err] requilr;&sﬁb C, b55. 65 H 4.67; N, 8. 1]6 S 6. 19;

Ll W W adew Y Al
y U U'—f/u I_ULIITU O, J'—f '-FU, LI . UT, LA\) L vu, u, 6 20 G

5.18% 5 The purity as assessed by hydroxylamine and cysteine assays wgsYAME4l #ad RB6.52ht hal i dyl

6-[D(-)[ & -‘é’iﬁi pheny 391 dgl, Penicisht Hydr oride. Method 1.
Pot assi U%E‘ SQ? JE, %M?ﬁ O}éZepgcpllgss %afgi )g gﬁgfr] -
am nophenyl acet - am do] penr cill anat e (25.18 gq; 0.0 M and

3- Br onopht h d as a suspension in

a 1:2 mxt u%mgﬁy/l(%?bgcé"t%ﬁ%ﬁ’gmg '3518]( BT“E“%T%%Y‘{W‘;] 0 for 24-hours.

After filtr pbhsimt B ©rgRN xﬁeﬂkoayeasodmﬁapm@shﬁyi bW aGhopliehyicetD0 M . portions
of 1N sodimnidnj bcxmalamenaﬁewa'rdl OlSrMheud shbroenciphthatide €106y @t 00S Magnesi um sul phat e
an® concc?’ﬁ‘ter‘%f 2 e ’é‘ﬁ’e in 2, dm ‘Gﬁj oy © @F/'?(‘;*W ‘Pl(i%)@ ht hed i dyl
6 D -) ( NSRELAR Al B rrs,,ra@ AvESs: oérmtgr I do
peni ci | | asmddnBated i B8 &dd& ofd .of diher crystallisedll phthdlidyl d[B(+ (N- (4H. m

pht hal i dearbcavlmm-tlrybgg %‘g areTanﬁ@l peditillapate, in 85/0 yidls  CO, O . [err]=7.35

e o O s %rgz e m%ﬁ%"dﬁéﬁgrsm o

)

8=1.78 ( Hass (BRI CHRl) 56 15 6mm 25H2rmow k&Bires:CC, 59. 26; H, 5.11;
N%Q7 40 5?326 PBQ%I Mo (4149l S, 6:68:58F®3d &, 583306, 5&0,16,8@,, $S5.386/434% 20
Sifgl e sB %@W bL 0,9t hens]
20 Pht haLzhﬂX b e o) als°‘“?f p ’i&ﬁ@@&l Raim  (or )
ami nophemyhcma -andikisAelfitiop &as Gg uaylatnad 23 (MSd;ﬁtteasvahym i n aqueous
acet one 02500 lea*tc@qnetﬂei @@@emn e puhd realndd pithalidd ¢[B¢+ ba- was vi gorously
st*rred sa stlclza ]g_tal was dlSSO ‘Ehé?n . la S%:(ﬂ fﬁﬁéﬂ’%et oPe was
renoved ccvaﬁ‘u 90 pf)‘h ns/ ’ &ﬁtnp ée yj aned
am nophempydras tnagiestarh si,ilpmtecc fanaimmhyiddr@einkxorrca dvyas sal ted out of

aqueg acepse Yms’@lderisplah%lﬂylélk (g?éﬁrmw @rﬂrcemsiohpgmdlamw in ethyl

tate §‘ﬂ ally | AN s&¥i um
b| car bongé'qd é ’kghl l;\’,%‘)giﬂdﬁl&@émg% mmanps?mg 9% Irlﬁsul phat e. Careful
addr ti on(us. drFBtotﬁf)l’PE—f4 J4C LH.5 @;-ptojon @:tlhre H. @&hyime&gle)t ate layer yielded

haI i dgﬂisﬁ% %fé Ilé‘t%itéam do] peni cillanate 30 55 in the
m of | % Wi 30
n mr. i’% d g%& éZarllg cé% fk@,ﬁ? 60 (1H.s. GO O CH);
[err] 748(5/6Hm arorratlc) 8550 2Hm err -Iactams) [err]=5.16

(1H. s. [er)r{ﬁ rmc;})o %}neerr 45M= err rot %‘ r] =1.45 (6H.d.
gefgr di nefp ﬁ‘iyl 1A %’ ;25%1 110,5% 35
Sifigl e spaL¢ QR rn.rar ut g° o e 0

35 [err] r eTthhrseslunoﬁ: wa55dd ,all ki, onde, 61¢1uth oBﬁ-;APAszs Hgll@%ivddound:

C, 54. 60m ter 4‘53'91) “Nhﬂi“- tseﬂls@nu@%llw H!S‘cfhez dilpedhiigh #fptancof acet one (250

m4}>’ SOd tmgyf PhP lxt Eu?tf'rgr ‘c])ﬁr[ and a
am nOphesamhac&tsa& ﬁﬂaniﬁelrz; g) iBhcktile (@ xﬂ'}@ 4ol amastem{e’ Swidn) and® N- et hyl
nmor phol i slenng4@;§ a(ﬁ:a)tﬁmd!r fop ) fumizar 6 Bdursy ke ckethypepaird @ising oranBilelts m nutes at -
[err] t Oan[bér ne was next removed in vacuo, after first clarifying the mixture by filtration
50 and to the residue was added ethyl acetate (375 ml.) and 2%/ w/w sodium bicarbonate 50
solution (200 ml.). After stirring for a short while the phases were separated and
the organic layer washed again with 2%, w/w sodium bicarbonate solution (200 ml).
To the ethyl acetate solution thus obtained was added water (375 ml) and
2N/HCl (60 ml) and this mixture stirred at ambient temperature (23° C) for 45
55 mins. Petrol (600 ml) was then added and after a short period of stirring the phases 55
were allowed to separate. The organic layer was discarded and the aqueous layer was
filtered with a little decolourising charcoal.
Sufficient sodium chloride to saturate the filtrate was next added and after a

few minutes stirring the precipitated oil was extracted with methylene dichloride

60 (1x400 mil, 1x 100 ml). These extracts were combined, dried with anhydrous 60
magnesium sulphate filtered and evaporated under reduced pressure to approximately
100 ml. Ether (500 ml) was then added quickly, with stirring to the residue and



To this solution was added, all at once, a solution of 6-APA (25.4 Q)
dissolved in water (50 mM) with the aid of triethylamne (11.9 g) and then
diluted with acetone (150 m ) and cooled to [err]. 45 The

reaction mXture was stirred for 45 mns without further cooling and a 45

sol ution of 3-bronophthalide (25 g) in acetone (100 m) added all at once,
after which stirring was continued for a further 5 hours, the tenperature
rising neanwhile to anbient [err]. Acetone was next renoved in vacuo, after
first clarrfy}ng the m xture by frItrat;mﬁw and to the resi due mas
added et hyl aeetate—(3F5———ant—29ww bJu anT i car Donate ﬁe m& atron

(200 m.). After élrerfsrﬂrl Pffgﬂ“ﬂu%swfs 8 T L éf;é‘rﬁgf Eéir drsied and
the organic |ayer , S Py LN 2D G iolat B anam&nis@mmd on (200
m). To the ethyl oﬁﬂﬂ{aﬁdyﬁ64‘ént-bll)d ﬂﬂndplmuﬁa@d@mﬂbhﬁdncwlatateadded water (375 m)
and 2N HCI (60 m) and this m xture strrr%%‘hgt anbi ent tenperature [err]
for 4555 5 mins. Petrol (600pH )., g:added and after a short
period of sti4«ring the phases 55 were lua d to separate. The organic

| ayer was di scarded andlxtukbeofaquﬁmpandﬂayxeraclmsoi gIOtOerI\ébl ang triethylanhing (4.

decol ouri si ng charndDaDS MSUW Ptt,freémd e d%eh‘{“gthatﬁ“%t i ‘tj"&sfr I t rat e
ves noxt | ca08d an S P R

g e el
d
extracted with mata[b rﬁ, acetoeal( &ratired fo ?hga The reacti ]mli(tuAQrQs dlﬂuted Witk dr?yQﬁ}:
These extracts WEI‘efhexCO]l’IblnﬂEdnd Gliteiregil Thd tlewr azdhyd?lmus was washe@()m ?ﬁ
liin -

sul phate filtered b&nﬁﬂﬁ@a @Qaaﬂ)sdniqégm?— E%EPIL acemnemﬁ
S
100 m . Ethel (SOGd eds( rﬁﬁgear @g%ﬁv Ct‘ﬂh?ﬂ&k iate ﬁﬁ"ﬁ%
and 7 ate as the p-toluenesulphonate salt crystallised out of s

7 the resulting precipitate strrred for about 30 mns. at anbient

tenperature. The product vvasf 6a‘t<“% r (2
50nﬁ1) aﬁd . 0|hed 1I‘O g%&ﬂﬁ:zi L @§ “Eﬁ:%‘;};ﬁ“ S;B?;g ‘?f; ebgﬁﬂut(:t \;@s
W

“‘ﬁ

ter

resrdﬁJe

i denti cal Bhgton.bF=1 \ 5= 230 (3H.s. CH,);
(-)[err]-am nopherbyl 124G E(EHA ghol-di [FR). orrl (Ilqinats@ strBng bands at 1780 cm-, 1210 cm—,
EXAMPLE 3 1170 cm™; 1010 cm—’ 970 cm 1. 682 cm™1; 574 cm— q‘ Cl.pl

. : lf from whi smaM amount
6- ami ”Ope”' cg ! an }75: PRI ﬂtx%e ,éﬁ?afi@p%rn@ﬂ bl phiatidyiel d (1958
g 0.05 t rig (E]Mie% mﬁte 1uen£),~u1 sal¥aGas Shthinddets depeadd Yradioat one ( 20

m) for [er r] hourcryailiatin emthetfemmnsatlms frohQan acetoneTather (BNt wive splEest cool ed
to [err] and a solwriwn of 3- bronopht hal i de (10.65 g 0.05 M 10 in dry
acetone (20 nm) added in one portion E&s %mrhgrsul ting yell ow m xture
stirred at appi entmser[p@m@;w]es:mr( a‘ﬂ ﬁdeaTdﬂﬁtlfsﬁaciﬂisrtlmsm(nlf)@Hyas 30
diluted with“dry CﬁFGtShWHcBISlh}ﬂ‘IOn elds@nanits) ; ?&ni:iSOf(ItheGed PIGWF@JEI"B p B ﬁrlf ow
filtrate was washe(dH\ﬂn mﬁ?&? ?’éérﬁﬁdﬁ%tseo'('iﬁﬁmﬁh atttat ed
brine sol ut| 0” (1dq gﬁ‘%ﬂ?ﬁ tci‘}sol%xn—iﬁzm ey Pﬂ7b'%xﬂ€$lll¢1|@fmm @7aci d
nmonohydrate §9.5 gm-f se;gg,r—v dry acet one rr1) vvas 15 added to 35
the cl ear dry yeI low filtrate and [ mredthtbd /2. ht haI | d

6- am nopeni ci | | an- atl’esmwlnhfe 11@11 lam ‘@ % d"ydg't}%%j gout of
(3 2 ik

solution. 6-[err]( )aY‘ﬁ% 7 o
aromatics)- kerr] —? 1§1 st1 ours finally at&ﬁ%m&&er(lﬁbl‘i es ferul pthonat e 40
aromatics); [err] _'5he3516(h§HHmdomLﬁ} 5ro dat\dmcthr@mt ted “er rr ‘3}/ ﬁltm“’“’

H. s.
C-3 proton); [err]ﬁx’r!IPfJ?’cGcd filfepte) wa a 1 i Wféfgo]) 8=
1.48 (6H.d. gemdi¥ /322 e°“j%§‘?<§rd% “a‘e {Eah % §esa1n &R fevad, 1210
[err] 1170 [gr] 1 ,er:z,gi]u 6@&41@{ re] trrtﬁ?xﬂlnﬁnﬁmlcxllan#\e raesu whiz| or | 45
was obt ai ned fromd:ﬁbq:hamtshl&r uor from whi ch a smal |l _anpu

(ca.
5% of a reasonablym uf(é:Dsa rga't%grl éth Sg‘%ﬁ; G b cajzllgt({)dyl 6-
25 ami nopenicil | an%g lgl‘(’f ?O ﬁ S VD, tai ne
repeated frasgiona &ial s Qurﬂmatolf%i hﬁ*‘ ctnra,n‘g)) cinsQITe$ cthT'om an 50

acetone: et her (3: PYthati l‘éefitbrlamlnopemcﬂlanate (5. 9 g; 0.01 M) in acetone (200 ml contain-
( mg 02 o/ H,0) was treated with p-toluenesulphonic acid monohydrate (1.9 g; 0.01

M). After standing at room cemperature for 2 hours, water (025 ml) was added,

and the precipitation of phthalidyl 6 - aminopenicillanate p - toluenesulphonate was

35 achieved by the slow addition of petroleum ether, b.p. 40—60° (250 mi). Filtration 35
and consecutive washings with petroleum ether left the crude p-toluenesulphonate salt.
The sample was recrystalhsed from acetone-diethyl ether with 85%, recovery.
nmr. [(CD;).SO]: $=7.84 (4H.s. phthalide aromaucs), $=7.58 (1H.s.
—C0.0.CH—); 8=7.30 (4H.q. sulphonate aromatics)- 4=5.50 (1H.d. f-lactams; 60

60 J=4Hz); 5= 5.14 (1Hd. f-lactam, J=4Hz); =4.68 (1H.s. C—3 proton); =227
(3H.s. CH,); 4=1.53 (6H.d. gem dimethyls).



m xture. 6-[err](cis) isonmer. 30 nmr. [err] =7.84 (4H s. phthalide
aromatics); [err]=7.58 (1H. s. CO O CH); 30 [err]=7.30(4H. q. sul phonate
aromatics); [err]=5.50 (1H d. G5 proton; J=4Hz); [err]=5.14 (1H d. C6
proton; J=4Hz); 8=4.68 (1H.s. C-3 proton); [err]=2.27d(3H s. [err]); 8=1.53
(6H.d. gemdinmethyls). i.r. (KBr disc) strong bands at 1780 cm'; 1210
[err] 1170 [err] 1010 [err], 970 35 [err] 682 [err] 574 [err]
35 Method 2. A solution of 6-tritylam nopenicillanic acid (9.8 g; 0.02 M
in dr¥_acetone (100 m) was cool B¥4s® [err], triethylamine (2.9g1, 0.02 M
was added, Cim) NSV drefitres3- CPBRORPIRL A3k de (H; 15912;@902 M I'n dry acetone (20
m .), and Koosi:r eacti on m &1 éx3; 48, 4.60; Ngegm {zerl‘[/j Wth stirring for 2
hours and finally at anbient ten]oe atures for 1 hour. 40 The
triethyl amoni um brom de Wi 6B By OQ)E was renoved by filtration, the
~evapar at ed fith hahSiuwasn: s ip&ﬂainﬁ%z ?&dos@&%%ﬁ dislodd i dry and after t wo
washi ngs vdxmhhyﬁodndmﬂ%(a wdpusl sokdd uHC.CAS o ained (ﬂutibn:BElﬁoniﬁ{) and with
ice-water l(h?i%‘e (005|512 W‘@t'ﬁ%%ﬁ’gj@?ﬁ?@mm(‘yé?o W@swaéllaq‘kbéllwer ankydr ous
magneS| um‘s,%y ‘Bp) qmlihg hﬁft@eﬂ‘he e was @éw’i\ F:mgcol ater I h vacuo,

1C|

pht heal i dy|mi§ and birtell Whgaidhs O M8 Wwhite! sl stbpi phited %as Q[ Biphous golid.
n.mr. [eraf waéhedlw(:llZ@uth-Iwabr Ofdr giying) it nwietibl wartdysnllieh dsndmt  at f err]= 7.80

Ferr o R AP o i e e s o)

di metshy| $)n.m80[(CD,),S0/15,0] (C&Bflnsdﬂ)&l%)atsséﬁm (handshitdidel ZdRarlc®i 1] 980 [err]

750 [err]; b—?DB (1815r¢0.0.CH—); & = 7208 (PH$.haima ) 36=5t585 i(2.mapdlacepeni ci | "Tanate (5.9
g; 0.01 M ’éﬁan@ P2o0)inf =84ht @GHr- PhEY.GP)201e8r [SHhiseemr eat ed wi t h

p-t ol uenestif g gg;sgssgpgpmg%g%ﬁl&ﬁ%ﬁgwgg mggﬁ 1 M After standing at room

t en@Or at ur RouAddr 2 hour's and the precigtation of
pht hal i dyICz.ﬁlzzNz&(m i @,I6lsmaiﬂ=; 492; Iﬂ,odiim%nés&mp’ onate vvas 55

achi eved chfllfe 964561\ @F"ed (250 m).
Fiftratio 5%@ ‘§ 43 m ;8 left the crude
ﬂs

p- tdlsueneauhl r(a (Emgaivér 5 hif ﬁessarmie@elm&om@@g%ﬁ;

acet one- difath dtempemnnhrtsﬁ%@eawg@on mixmre was feepoled to 825” 84 4H S.

pht hal i destead% ;g;mlm LSual mp gyl dry Jrpgthanl ‘ta@aesieeﬂo)gwe[aem =7.30 (4H.q

sul phonat & “angakg; B %H009 shoh 8 holeEUkde {406 s B J 4HZ)

[ er BP=5. 14m{.Jslrgod>us Etﬂ'f‘ui gl whiBCthaIPH di=dhkiAyizrure G¥ak JadjdistdaStrd; Hi2Sto @}3 Pr sy on);
[err]=2. 2?nthdﬂutesodmrﬁ@w(r@ﬁdesolut{oerr] =1.53 (6H.d. gemdi nethyls). 8

1, 364, 672 te The or%:hmc phase was separated washed with water andga{u@;eﬂbnp@q.m res: C, 53.08;
Ho4.61; [ guehal ‘T;?‘ Zﬁ ldElE‘monohydme (475 8 0025 ) iR dcedge M 4.60; N,
4.9485 S moza%wavud zig| e Bighiid laydd ﬂ% diyd umdtdd . 5 35

The pot assqhuml sm@red)ﬂmﬂen(é stpraling ovérhighy af 90,7 gjof @hJCtB?tysnbiheﬁ was di ssol ved

in dry 5281 %nw‘df H'I‘;g l}?ﬁ‘ﬁ‘ “%‘HPIE’W%WWHWQM“‘FB this stirred
sol uti on Joi pE, )80 DAY B4 i<l ph r&m%é& #0)R) 1kQ 0 St hy | f or mari de
(204) WB.S:73deG&sJ RulphBiReDirbrhdtios). 5N (BRE! p-PBam) FEuls Masial | owed to warm

to roomt €N d}rﬁalamxe J&rﬂéﬂzt heM%ﬂH!r delbmn) &=2.21 (3Her CBs—Rol+ 533 The mi xture was
t hen pourééﬂi" mr;s olcd sYBd. ey (&QO =05 qulbjand stirred vigorously.
R 43630 SIVEE3490

The whi t ep&gf "prre ClI pi téggsol&hlﬂih.s |lected 10 and washed
well with water. After dry| ng, the materlal was recrystalllsed from hot
| sops opyl al cohol to 1}54'5 al | | ne product (10.5 g; 45.9%. mp.

[err] The I. %%& é)‘r%‘m@‘%ﬂmmﬂ S, {I%ch‘%'%es%;‘p@n%ﬂg bands at: 1770

[err], 162&4 a%&h réusly with 1N-sodium bicarbonate (135 ml)
for 20 min. at ambient temperatures. The organic layer was separated, washed with
50 water (100 ml) containing 2%, sodium bicarbonate (5 ml) and dried over anhydrous 50
- magnesium sulphate, filtered and kept at —15° C.
A mixed anhydride of sodium D(+ )N-(1-methoxycarbonylpropen-2-yl)-a-
aminophenylacetate (5.4 g) in ethyl acetate (30 ml) was prepared by the addition
: of ethyl chloroformate (2 ml) and pyridine (2 drops) at —15° and stirring the
55 reaction mixture for 10 min. at —15° o —20° C. To this mixed anhydride solution 55
was added the ethyl acetate solution of phthalldyl 6-aminopenicillanate and the mixture
stirred at —15° for 15 mins. and then for a further 45 min. without further cooling.
Water (75 ml) was added, followed by 2N-hydrochloric acid (10 ml) and the
reaction mixture stirred wgomusly for 25 mins. Petroleum ether, b.p. 60—80° (250
60 ml) was added slowly with stirring. The aqueous layer was separated and saturated 60
with sodium chloride and the oil which separated was extracted into ethyl acetate
(2 x 100 m!) and dried over anhydrous magnesium sulphate.




15 n.mr. [err] contains peaks at: [err]=7.88 (4H m phthalide
aromatics); 15 [err]=7.61 (1Hs. COOQCH); [err]=7.28 (5H.s.
aromatics); 8=5.55 (2H.m _ J[err]-lactans); 8=4.55 (1H.s. [err] proton);
[err] = 3.56 (2H.s. [err] =1.53 (6H d. gem dinethyls). The purity as
assessed by hydroxyl am ne assay was 109.2% 20 Found:

C, 61.55; H 4.90; N, 5.87; S, 6.72% 20 [err]
requires: C, 61.80; H 4.72; N, 6.02; S, 6.86% Benzylpenicillin phthalidyl
ester (31.6 g; 0.025 M was di ssol ysd,6fh dry nethyl ene dichloride £250 m)
and chiTTed to lAﬁErrdltratNﬁ Wﬁél&)ﬁ'tlomd‘sgmaﬁrgt@d (nSzJagg tmca 1 Qol\gée My e added

fol | owed by ges 0binl)Oms @idep ROEP AT 148 pREINEAGD OF ) d8nifdphdyigtnin@o et hyl ene 25
di chl ori de (J}E@mhdn)teo&leqh Eeqrnllmgct as a W‘F n@r QJSIIUWOMIQUIsalﬁéMEIgDped and
after sgirrirg7:)o8sf ol eCF_%x;‘?P Elf} "‘tfcllflnc'i,v v ?“éi;‘?g E’ [®4 . The
reaction m xtura nag Fecod dd T8 F &FF and N f‘ﬁ lI rmrp 6Pine (5.60 m)
and dry net hanol was added to gi veexaMPORvsSsteady rise in tenperature to ca
[err]. After st |6|=Am1nrg>era<tﬂla Jerapl]i @®5 [ger)|0§5 fndp) aldfsgqtmmewcar@orh@dﬁs gwat er (400

m) was adde ?qn‘l’rlf)lcger [ ﬁzg utrrapd | ‘?@f P“sef"gg &y Ef‘m} he nixture
was adjjgst ed 1t’f1qmn;h oZd Oac ogQ gﬁvls Mﬁl Lﬁor§0| Uéé] The

organic phasmlmsst&e@&ﬁatsa rvas h e vvater and saturated brine

filtered througAhsipHi efthFs@dtUpa radll#e@@q asi bnadsfingpa Wra;edne@ulhphom c acid
monohydrat e (427%e ;"igf‘ e“;uteaé'g ﬁ‘e‘h‘“‘h " et dded with
stirring to Cheds ;Leamfn TR ST it len R ceed Rt & utlg
appeared cl oudyof oﬁisﬂmdhlﬁg)oﬂmeﬁomnghtAf&f fle@t rd}ying 7th® pgasdﬁmvsﬁlt be crystalline
6- ani nopeni cdzidghapzy! epmcfdm IquFI Vs aendiite powder tzéﬂﬁen&“%lmm)nat e was

b R G R o

CO O CH) 40 dropwise EoﬂﬁWe}i = aBGatz(ly&icI cﬁ:amm)ubfphmﬂaé eTl&rmimtd @) stifred aﬂ 5 %% (1H. d.

[err] -l act am— 5J’ ]E:!;F;?S Q‘E‘ 6} iegr % > E| %Cot am J=4
[err] 468(mgm s ‘éf‘{a’ %ﬁ th”g‘&o ST
(6H. d. 290 [ gidukd 1o HEY fo] arkbRit ckfbvars % m S, 32.31%
Found stirring for a furBidr 5®¢ursH Thé ra&ion Nuxn&c 918s; th&y filieRd 34d/ahe 4ftrate

concentrated to low volume by evaporation in vacu. Lyophxhsgf@npgq‘teﬁm prﬂg,q

ilJj
o D(-) Ler ] - APt Eﬁsf aggﬁi%iﬁ*y  Hhay A0 Gl 808P of ELBRL i,
6- am napeni Cighvk ARAIE: rd_tyl eerbesu 4 gLhy!
acetate (60 rhipma pejz masrbdldvuogzeridm&lalywm Muﬁ&htsodnph"rp:bpamdrugohmte (3 35 m)
for 20 mn. &cthethpf BdmPleiperatures. The organic | ayer was separ at ed,
washed with 50 water (100 m pygapfRighi Ng 2% sodi um bi car bonat e (5 m )
and dried over amhyetk O fydrédis BRGRESsHHRAYE W bRteerD (FH )k lapmeshedicetkept  at
[err]. 38 m xmdolapehi diamcd&gldd{Clsa@m dateymidod by— incubating the ester at the equxvalent 35

) N- (1- et hox fcér PrPépetm W@Fa dﬂ?ﬁ (%% 4 g) in
(ech)r/ﬁI )agﬁdaltow I*i}lﬂ;;& ste %MBE rJéllr afmeh lit:dtri}': mgﬁgﬁl:gﬁ; th O eaction:

€ lequl n v m Y 0 & 1. Cl €
m xt ur e#0f or @ution mxxnats 1eg di} utetioo epqu]valenTef i%ltgs/nﬂrpbcmjpaamh icillghic sol wbi on 55

was added t h&Sibiepre okt “e“§k‘ﬂ femogriats  wap  Arpated by) RoBOsSREiRED B f%i Il anate and
h Wit intestige i four times its' wel 0 p tassium

the mixture ShtHEd3 v md 62hiJ stdcP regﬁatmaedu ol fordth fcn r 45 min.

Wi t hout furt @@tur€ool ing. Water (75 m) was added foIIowed by

2N- hydr4échl ori cA&mtadtml@xme wemdn@lb?@draeéé‘mohftcmlmzwxen, gkq ¢3¥69d"33\/I gordsusl y

e b ahquots
for 25 mns. qp%tfi S gn%ﬁg-’t‘p -amm ;p ?z[:etamlgﬁlJ xﬁxmglfmca dsta fdtgs re ?dded Sl ow y
with stirring fRE R Webhiecd o 1Gaas biHeri G pEBO Wi
sodi um chl or LsdeAqsadmiahef o +olt Gahs ‘apied ated thW@EteGth I0aminees. iAnties et hyI
acet at 89( 2 x pHOBe prrent panitillgyi¢ e:di wnens e vrcsuxsanﬁraﬁnem protersuhigtat e, 50 9
1, 364, 672 towards the’ cathode. The amount of parent penicillanic aci rgsent in the reaction

mixtures was assayed by overlayering the gel plates with nutrient agar (Oxoid blood

base agar) seeded with Sarcina lutea NCTC 8340, and incubating for 16 hours at

30° C. Zones of inhibition, resulting from ampicillin in test samples and standards,

55 were measured, and the amount of parent penicillanic acid formed in the reactions 55
calculated.




After filtration, the solution was concentrated in vacuo to ca 1 vol une,
dry ether (ca. 250 m) was added slowy and the phthalidyl

6[ D(--)[err]-am nopheny| acet am do] penicillanate which precipitated as a
whi t e anor phous hydrochl oride salt (4.0 g; 40% was col | ected and washed
well with ether. Hydroxylam ne assay = 76.1%5 | odonetric assay =
77.5% chlorine content = 7.07% (theoretical = 6.85%. 5 EXAMPLE
5. 6-Am nopenicillanic acid (18.5 g; 0.085 nole) and sodi um bi carbonate (21
g, 0.25 noljg) were dissolved in 200 mwhemater and 100 nl of acetonegy To
this solutTton, chifrTed rn1ce, was ade[_%lg hgrr] -azrdophenylacetyl cnrorrde
(16.6 g; 0.085 nole) diluted 10 FA% 10" mi of dry acetone. The
tenperature wag hel'd at [err] {o [err] and the reaction 10 m xt

stirred for 2.5 hours. The pH ¢f the mﬁmud@lmataiél‘jfhwt ed to 7.5 By addi ng
a saturated sodi um bi car bonat e| sol ut i¢R" F‘f“?‘i’l’hb‘@?aﬁ aidened twicel|with

di et hyl ether, |the reaction so.wﬁ&aﬂc_’a‘fi‘ﬁ@ 5 pH 2 with dijl ute HCL,
and extracted wi tHydedljes Medldbe ft Batinsoljut 8 ems15) 15 mins cqntidimiisng f§he free
penicillin was f H-h—wat-ertard—thentexd+act-gd—w-t+h—564 15 m of
N pot assi um bi da olutipn. Afted fregze dryi t e pogassi ym salt of
[err]-azi dobenszAQBgﬁlaglfl i_n w;s o@t ai ned ag a it(rabgpov er (29.44 g, 84%
yi el d). The potjassium salt of errl - azi dobenzyl penicilllin (21.53}g; 0.05
nmol e) was di Spdr s“ﬁ'ﬁq‘g@‘fﬁ?{hyl ehe di%hl ¢ri déd5 (250 M3 and acétone {100 nl)
and the m xtur¢g F11%d to 20 [enr]. To tjhe stirrgd suspensjon ethyl
chl or of or mat e (5 13 g; 0.048 nple) was]|added e tollowed by a
catal ytic quantfi ?Blmﬂrl di nel Th¥® mi xturé2was| stifred{at P&rr] for 30

m nut es. O Pht Ha ydic acig (6.5 g] 0.05 hen added|to the
reaction m'xture and arter a Tpw m nutis, The cjool i ng was T ved and
the tenperaturg SasmreMonkey Blood: Iovxmd td rise tg amdoent |t erperatute. The
reacti on was cqntPHJ® wi th cohst ant 25 stijrring fo a furthey 3 hours.
The reacti on mjxtorewas thermr Firtteredamd—ttejfrtratejconmcemtratied to | ow
vol une by evap#ra&dlm Mofikeyacaup. Lgoophiil i sasion gi ve thqg criggle phthalide
ester of [err] aﬂmdblnngd penikillin. <[:at al yti q hydrogerati on of §he crude
pht hal i de est er—ef¥—e++—azdebenzypetietrH+r—36 geve—t+hre—pht hal i dyl
ester of [err] - éﬁ‘ﬁﬁbb’éﬁ nISc+—II|n whi ch, after, purlflcatlon by 30

chr omat ogr aphy .wa ggﬂ‘g’af B%“P E‘? éﬁi eRsPiFanicAdI % pr epar ed
by the method cf?rml%?a{ ng PR %Ceptfwémr ST tsnydrol ysis of the
pht hal i dyl sester of 6-[D(- ) e ko) - ami nophet\y)r “cet- 35 am do]

penicillanic acid HCO ver e QepEf ¥ Ed By i mewbati ng the ester at the 5
equivalent 35 of 5 [err]/m 6-%D( - )[Cérl*]—af’nf‘h(gp% acet am do]
penicillanic acid in M20 pH 7.0 potassium pho‘s buffer, 90% human
bl ood--and_90% squi rrel nonkey bl ood. Thgl ester whas..al so tested for

hydrol ysis in squig r@hemk&mhéfabelradoﬁﬂo m?ymgar@tsqwlﬂ RRngqui val ent
of 100 [err]/ m phenylacdiin{ido] ppdi€iahi @qﬁseaf&dﬂleg é-ampinspeditilldnizni ¢ aci d,

the 40 etri phghalidyl sotep pres silykederivptivg llhm:oéduthe reattive depsvivting derivatisfe 5. 0
[err]/m of th fﬂﬁr(gﬁfs°rﬂ‘§r‘?f‘t?°fnlp%‘ﬁieg°wa dhabef ore assay. The tissue
honogenat ggwas prepared by honogeni yashed squirrel nonkey snal |
intestine in four tines its weight éo pot assi ufMphosphat e buf fer 10The
vol unme of this stock preparation was dlluted a further 1: 10 for the
reaction m xtur"é’ere@@( 15 an amino Broup e |pr P‘i’"ﬁ BTATPx P A BT PYVé‘ lﬁfg jlted at
[err] After In%ﬁ)@g ?531523 removlgﬁ e si en(::% éﬁgﬂgtlg rotyst aﬁo olysiSy ~t'i on

m xture by_el ecbidaphor esi s Call of SR “PELATE T 8%t ures, and
6-[D(-)[ef?]-anind Hemslhodcaetcamedo]x c;aamzonhleﬂearm«:gmﬁp ot iatehd ebadpblid [of €par qgl in
t he appropri at de :E}J;i f°P?§" 11&?"51?\ agar gel plat es buffered at
pH 5.5. A poterare;“amf - 26 e s et H 8 or 20

mnutes. AL thi's 508 meod P m@umﬁme aian@llseaasq DACH ‘%s near the
origin and any aeﬂ;!ﬂﬂectﬂ pregiéni ani ghih pecesbOmpimareatsing hemfpaxtnb(hdeam ne angynt
of parent peni &1 ani ¢ acid present in the reaction mxtures was assayed by
overlayering the gel plates w nutrient agai\(@xm d bl ood

— L = e B e O

| I

X SC=— W = CH —— 00k
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at [err].

base agar) seeded with Sarcina |utea NCTC 8340, and incubating for 16 hours
Zones of inhibition, resulting fromanpicillin in test sanples
were neasured, addét8%2 amnunt of parent 10

and st andar dsl0 55

penicillanic acid fornmed in the reacti okgEsyLt®> cal cul at ed.

10

1, 364, 672 10 RESII TS % Hydrol ysis at
[err] to 6-[D(-)aiam nophenyl acetpam do] Pepicillanic jd at: Hydrol ysis
Medi um 3 mng 8 nins 1@5@%%&?&;‘,;“ ézz%gjﬁgo]Aci d (pH 2. 0)

0 0 0 0 AguensBarddtibdi@kt: 10 &
15 20 25 (pH o +ood - —50 ¢
62 80 Hydrolysisgfediugy 7. ymissquil r r &Pi"Rbrkel? Biboq 15 mins7g

84 90 100 (pH /. 0) Squifrrel Norjkey 80 :

84 : 92 Acid H 200 Srmal] | ntestifne VHAT |W\E CIOAI M}I S: -01. The E
pht hal i dyl ester 6B S Frephenryacetam g+ i id of
formula (1) and i{sypharrmeeutical |y peceptabhe agid agditijon salts 3

[err] 2. A method|fapHtlop preparation of {he phthglidyl esfer of

6] D(-) [ err] - am no}—phenylacet-anmi-do}l—peni-ctani-c—gci-dwhi-ch-—process
conprises reactin - amgnopeni ci ] anig acid phps halli dylg.est gr a silyl
derivative thereog %‘ﬁaﬁ(ﬁoogeacti e N-acyl ati ng£ derli vatsiove of ﬁh% (D) {i soner
of a-conpound of roula (11Y):- 1§ |
[err].. ) 1) 10 _whetei n is an

am na. group, a pr )t%@&&’ﬁf%gbﬁﬂoup,nor h gr 8tip \/L(hi chlis gonvlggti bl¢ to an
am rggiigroup, renoping the silyl droup, ifjpresent.| by hydrdlysis, or

al cefwil ysis, and |f X is not an gmino groblip, convgrting it |to such algroup
underneutral or hcjadinebMenkey ons.| 15 80 88 A metHod 4s dP%ined|in
claim 2 wherein t he"§Fol5 %% n tHe conpoufid of 15 fgrmula |11 s an
N- net hoxycar bonyl pro +“wh ok 's-_‘l' A nethod as clainmed 1n claim?2 or
claim3 wherein the yepLti m&?&&ﬁ&fﬂt@ S e hyYaRerthiad) NeniGiRHROKA Of
formula (11) is amrrm@h )QHJI&Hﬂhﬁiﬂm&&tio@ﬂ@‘a@dp@ﬂhWﬁﬂiﬁom selits A nmet hod for the
preparation of the phthalidyl ester of 6 [D: -a)[err]-am nophenyl- 20

acet am do] pehicillanic acid 1, E0CEsS AC r@r_i ses reacting a conpound of
formula 20 (V) [err] 10 b (O S i S, 1, 364, 6§2
10 RESULTS % Hydrolysis at [err] tG 6-[D(-)a-am n@:f)h | acet am do]

Peni cil] anic acid at: Hydrolysis Medium 3 mns 8 mns 15

m ns ~15-m ns

10

15

20

(1)

2. A method for the preparation of the phthalidyl ester of 6{D(— )a-amino-
phenylacetamido] penicillanic acid which process comprises reacting 6-aminopenicillanic
acid phthalidyl ester or a silyl derivative thereof with a reactive N-acylating derivative
of the (D) isomer of a compound of formula (II):—

!

X

(1)

wherein X is an amino group, a protected amino group, or a group which is convertible
to an amino group, removing the silyl group, if present, by hydrolysis, or alcoholysis,
and if X is not an amino group, converting it to such a group under neutral or acid

conditions.

3. A method as claimed in claim 2 wherein the group X in the compound of
formula II is an N-methoxycarbonylpropen-2-yl-group.
4. A method as claimed in claim 2 or claim 3 wherein the reactive N-acylating
derivative of the compound of formula (II) is an acid chloride or mixed anhydride.
5. A method for the preparation of the phthalidyl ester of 6 [D (— )a-aminophenyl-
acetamido] penicillanic acid which process comprises reacting a compound of formula

(V)

O..

— \—lUH—CE—CTH

|
X

V)

* c L M S *

S CE
VANV

o
l

L
wHy
P

20— N ~—— CH—— CCOH

10

15

20




Acid (pH 2.0) 0 0 0 0 Aqueous

Buf f er 10 15 20 25 (pH 7.0) Human
Bl ood 50 .62 80 100 (pH 7.0)

Squi rrel Mnkey Bl ood 78 84 90 100 (pH
7.0) Squirrel Monkey 80 84 92 100

Small Intestine WHAT WE CLAIM I S:- 1. The phthalidyl ester of
6[ D(-)[err]-am nophenyl acet am do] penicillanic acid of fornula (1) and its
pharmaceuwti cally acceptable acid adgs4é7en sal ts 5 1

[err] 2. A ngthogd 10l lRE, arat] on.of DAL NI dyT ESTeT ot
6[ D(-)[err]- R Bf bl %ﬁ%a %pﬁﬁ}‘f Eéﬁhfso“vﬂ?ﬁ'ﬁﬁ Brocess

conpri ses reacting 6- am nopenl cil an| o aC| I‘dyl ester or a silyl
derivative thereof with a reacti veuu-acyl ati ng derivative of the (D) isoner

of a compound of formula (I1): 10, N

[err] N ./ 10 wh¥Pein X is an anino group,
a protected am no rou or a group Wmch |s convertl ble to an am no group,
renmovin %ﬁ 1‘[“50 :;‘p’? greot, o HyXr %s%‘sgr‘;gygngraﬂpcé‘ﬁol ysis, and'if
X is no an am6 xﬂdebHQs ler%@cYﬁx gduﬁgwb re G é R PORL neutraﬂ or
acid conditions. . A nmethod as clainmed in claim2 wherein the
group X in the corrpound of - 15 formysa & is an

N- net hoxycar bonyl propen- 2-y LG — J—A rre\Lﬁod as claimed in claim2 or

claim3 wherein the reactive acyl at il n_g deﬂlvatlve of the compound of
formula (I1) is an acid chloridé or m xed anhydrlde 5. A nethod for the

preparation Q ht ha i ester (§A) )[err]-am nophenyl - 20
acet ani do] pg}ﬁr{f’n \‘%\Sgﬁf fSpaqt ]E?r%ﬁ'é’i"nglépr?h@e% isrrengted jwith 2a conmpound of
formula 20 (V) [err

1,364,672 11 or a reactive

esteri flyl ng derivative thereof, in whrci formula X is as defined with

respect to fornmula (I1) in cIa|m2 Wi a congweand of forrmula (VIdo [err]
(VI) or a reactive esterifying derlva thereof, and, if X is not an

am no group, sub- 5 .sequently convertr ng it to an am no roup under
neutral or a(‘,‘f‘g?‘ eS| Wid cagse e pf‘ﬂ‘ e fﬁ‘ﬁcPfl"i’F wmatyrd BBrherein a
compound of TOF Ml 5 <QWR) iofmation of the ester o 8"’[‘% F (VA) wherein X is as defined
with respect to fornula ), in clai m52 |,s reacted wth a conmpound of
formula (VIA): 10 GO~ CH i c
(VI A) | 10 lerr][ Cm_d_ep condi tions which cause the
elimnation of the el enents of the corrpound A h t he consequent
formati on of the ester of formula (VII): [e\rcr 1) '
o]
(VID)
and, if X is not an amino group, subsequently converting it to an amino group; the
15 symbols A and B in formulae (VA) and (VIA) being such that A represents hydrogen 15

or a salt forming ion and B represents a hydroxy group, an alkylsulphonyloxy group,
an arylsulphonyloxy group or a halogen atom, or A represents an organic acyl group
and B represents a hydroxy group.
7. A method as claimed in any one of claims 2 to 6 comprising the additional
20 step of converting the resultant phthalidyl ester of 6[D(— )a-aminophenylacetamido) 20
penicillanic acid to one of its pharmaceutically acceptable acid addition salts.
8. The phthalidyl ester of 6[D(— )n~aminophenylacetamido] penicillanic acid or
a pharmaceutlcally acceptable acid addition salt thereof whenever prepared by a method
as claimed in any one of claims 2 to 7.
25 9. A pharmaceutical composition comprising the phthalidyl ester of 6{D( - )a- 25
aminophenylacetamido] penicillanic acid or a pharmaceutically acceptable salt thereof
together with one or more pharmaceutically acceptable carriers.
10. A pharmaceutical composition as claimed in claim 9 in a form suitable for
oral administration.

30 11. A chemical intermediate of formula (VIII): 30
/3\ /-’J'r:':
F~={—CH—~— (i s
L1 e i
2C — N —— Ol ~—L0~0 =Tl
L0

(VIII)
wherein R is hydrogen or a radical of formula (IX):

R 0



and, if X is not an am no group, subsequently converting it to an am no
group; the 15 synbols A and B in formulae (VA and (VIA) being such
that A represents hydrogen 15 or a salt formng ion and B represents a
hydr oxy group, an al kyl sul phonyl oxy group, an aryl sul'phonyloxy group of a
hal ogen atom or A represents an organic acyl group and B represents a

hydr oxy group. 7. A nmethod as clainmed in any one of clains 2 to 6

conprising the additional 20 step of converting the resultant
phthal idyl ester of 6[D(-)[err]-am nophggyg,acet am do] 20 penl ci | l'anicacid
to one of TTS pharnaceutrcallTy acceptabre acl o adurtiom satts—8—The™

pht hal i dyl ester of 6[D(-)[err]-am n@_nyl | acet am do] penicillanic acid or

a pharmaceutically acceptable acid a i obn salt thereof whenever prepared

by a nethod as claimed in any one of clains 2 to 7. 25 9. A

pharmaceutical conposition conprising the phthalidyl ester ofix§] D(--)[err]

25 ami nophenyl ac@@am Eﬁ‘i‘ﬂ; Wrprasiciefl amine. gzaup dvhigh nw a?%@emdiffcﬁaﬂf oaccept abl e
C

It th ft
igrrlergreo O%@j'g; gajr%phﬁgg%mbp?‘)gﬁi rn clai m%g in a ?orm

sui tabl e for or al az:lm’hnhaﬁdyn B[ Don ) (NBBrethoxycarbonylpro sl)«ﬁarmimhencﬂaietammbbr nmedi at e

of formula (VI |pyicillanate. 30 [err] wherein Ris
hydrogen or a radi ézilph h‘t‘bf :ﬁﬁhl‘?déb‘é;?gm°pi“f‘"a“ate
1, 364,672 12 [err] (1 X) wherein X is

an N-protected am no group which ngNA;IeD rSmHEH under neutral or acid

condi ti ons which do not cause di sfbgle ﬂ; "ﬁéﬂ [err]-lactamring of
penicillins, or a group which _can o1 g "$'a_an amino group under
reaction condi t | BrSeddd HEd M@ty Escanoneryrmmcedymc ter (Pheds, LaiBgtvd 6e, Bf4. t he

nol ecul e of COITD%“\HW"(W”M ljateni?ﬁicgpmmiﬁgyggo ;m (L()ndon WC2A 1AY, from

(N-net hoxycar bonyl prop-2-yl)[err]-am nophenyl acet am do] penicillanate. 13.
Pht hal i dyl 6-tri phenyl net hvl -am nopenicillanate. 14. Benzylpenicillin

pht hal i dyl ester. RONALD SM THER, Chartered Patent Agent, Agent for the
Applicants. Printed for Her Majesty's Stationery Oficeby the Courter
Press, Leam ngton Spa, 1974. Published by the Patent O fice, 25 Southanpton

Bui | di ngs, London, WC2A 1AY, i i es may be obtai ned.
100 L
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