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cOMPLETE SPECIFICATION 
-

! 

,A.-new5alt of Phenox:jmethyl Penicillin and methods for-its 

- - . - - Procluctio~.--··-------~-·-----

1,: .- IOOn:; Aau.DGAAitn,. · f~erly . ~ud . it has, ho\vever, been known for some time 45 

Abildgaard-Elling, a Danish Subject, trading that a g~t variety of different penicillins 

. _ _ . as LsvENs KEMISKE · FABRIK VED. A. may be produced by growing a penicillin- -

: · ·· KoNGS'rED, of 19~- .Bn1nshHjvej, Copenhagen, producing mould in a§M)ciation with a culture 

~ __ Denmark, do hereby declare t:4e invention, for medium containing a nutrient· material and a 

which I pray ~t a patent· may .be granted ro· selected precursor compound, said. penicillins SO · 

me, anchhe inerhod by which :it is to be per- being represented by the formula: · · 

- formed, to ~. particularly d~ibed in and 

· . · by the following statement:__;, . . 

-__ IO · This . .invention relates to novel peuicillin 

-·· · compounds _which. are sp;ari~ly soluble in where R denotes a member "of the cta5s con-

. watet and, On aci:ount thereof, cari be used for sisting of aliphatic radicals containing from 2 

· the production of pharmaceut~al preparations to 6 carbon atoms, phenyl and mono- SS 

-- of penicillin . which form by parenteral iniec- substituted _phenyl. . 

15 - don, for instance. subcutaneously or in~- The free acid of the penicillin of the latter 

muscularly, a depot from which penii::iUin is kind in which-· R-is--phenyl has recently 

slowly morbed~ , · 
i .acquired considerable interest, because it has 

.. -...::.. .. -Die.,.,novel salts .of~ni~Hlin have· other been found that· this free penicillin acid dis- 60 

valuable properties which make mem "S'uitilble plays a remarkable-stability again~t acids .. 

20 for other puiposes. . Con..cequcntly this compound is. of special 

Sparingly soluble penicillin salt5 are widely utility for. oral admini5tration since, unlike the 

used for. producing pharmaceutical prepara- ordinary penicillins, · this penicillin is not 

tions having ;a retarded penicillin effect. The destroyed by the ·acid contents of the 65 

salt of peniciBin most commonly employed for stomach, but . can pass through the stomach 

· -. · ·. · iS · -·this plirpose r is procaine -penicillina~ which, without ·substantial loss of potency· into the 

· however, suft'ers fu>m certain drawbacks. Thus intestine where it can -be absorbed. Since, 

the basic., Colbpoiient . thaeuf · ts:\ in .: itself an moreover, the free acid fonn of the said 

anzsthetic _ widdy used in · medi?l practice, penitjllin-- is only ·sparingly soluble in water, 70 

.. . . - . ~d in ~--patients allergic dfCcts are noted. it can readily be prepared in solid crystalline 

J,·30 :Jn such cases: fatal results may~ .caused by fonn, for instance by merely adding a mineral 

•'.;,.::.~~ .. adminisleriilg - the penicillin sa.lt thereof~ acid ro··a solution of an alkali metal salt of the 

).•, .. 

· · · · Other exanipleS of well known penicillin salts said penicillin. 

. . _ _ spi,ringly soluble in :water are the penicillin Although the penicillin having the fonnula 75 

. . .. s81ts tit .. ~tjitcd alkylenediamiiles, ·such -as stated above _ iri which - R is phenyl, has 

· 35 . N~1 - ·dibenzylemylenediamine. Ho\\-ever, occasionally.been termed phenoxy penicillin in .. -

~, '.'.'°'.''7 c .. ----among .Othet !disadvantages, ·this sa.lt also literature, which · term is in accordance with __ 

·._ - · ~. presmts tlH; disadvantage of cOlltaining -an the fonnula given above, it is preferred 

~.-· .. ::~.~,·~. ·~1~.~ ~.bich may have undesirable _ hereinafter to ~er to it as "phenoxymethyl ·so 

_ _ - __ ..t-l.'"~ eucas 
penicillin " alid to iepresent it by t1J.e 

~-40: . -I1f tbe~case. 4>f the .. afore-sped~ salts, it form.°'la: _-

. ·• · ~11 •• ~ eta• that_ they can be·· · R1CJI N 0 S ·-

. . p~7''°8a various kinds of penicillin. . -
11 

- s • 

' .~ ·t:hepfod
uas._~---~ have where R 1 is a phaioxymethyl ,.dical: 

- t ': r ge:aerauy. been the salts of benzy1 pen!clUin~ - · C.Hi;--0-CH:a- This manner of designating 8' 

· .. _ (Price Js:.&1.) 

.::._.· :..· .. :· ··.··· .. .;~--~~---· ~ ... · ... 
..,: .. · .. : .. : 
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· <' .,. me - · "dllin m qticsti.on ii ana1ogous to t1te tioii~ . 

. ~y ·applied. ~tion of bcnzyl- When ming the . free · phenoxymethyl 

. .. . . , pc:nicillia fC)f the penicillin \\1l~cli has the penicillin acid in · the fonn · of a solution ·in 

. ·· ·· fonm.da G.H~.012.C,H1~N20 ... s. butyl ·.or amyl acetate., such as . is obtained 

S 1'bm: haS now beeft discovettd a hitherto duriilg the commonly used method for coo- · 70 

.. · ·, unknoWll · · calcium: salt of phenoXJDleth)i · cmttating and· purifying the ·crude phenoxy-

. · ·run wbidi. is Characterised . in that it has· methyl penicillin formed iii . the culture 

· · ~onn. Of ·cr)-stals · lmiilg a.·. ~lUbility in mediwn; th~ said solution may be treated with 

niet·at 20° C. of I.bout 1.1 %. It bas no well an aqueous solution or suspension_ .of Calcium 

10 : defined. melting pOim. since, unlike the solid hydroxide, ;in the latter case preferably by .75 

ayStalline .. : phenoxynietbyl · penicillin acid additig · the suspension to the solution of 

- - : .•.. whic:h is sr.ated .to indt at about 120-128° phenoxymethyl penidllin---while·-·stirtiiig the 

· ·c., it will. be destroyed by heating. Thus, it mixture vigorously. . -. -

begins to ac:quhc a yellow col91'8tion at about . WbCn the penicillin acid, for instance in the 

15 175°·. c. and beComes brownish black. at form of a soli.J.tion of the said kind, is reacted 80 

·· . abOut 200-210° C.~ a slight development of with a· calcium salt; said salt should be a salt 

.: . 

·:· 

• . 

· . gas being observable. · _ . of u: acid having a lower .disS<>Ciation constant 

®
. · · ()n ~ the \\"atcr content of the than that of phenoxymethyl penicillin acid. 

20 
. solid ciyst:allhie calcium salt of phenoxy- When a water-soluble salt of phenoxymethyl 

methyl· penicillin by the Karl Fisclter method> penicillin ls available, suCb. as the sodium, 85 

values between 4 and 5% are found; the potassium, or ammoniumj salt, or an amine 

6 values· obsCrved appear ~o centre aroUnd the _ salt of the penicillin, sucll -as the cyclohexyl-

. -~ 

value 4~6S % H~O calculated for · . amiile-salt, it is preferal:lle to produce the 

. .(C15H17N20~S):Q,2H:O · cakiwn salt by mixing an! aqueous solution of 

. . . . .· 2S .at¥! it is ~-ed that: the salt is icpiesented die pheno.¥ym_¢.IL PS!icillin salt with an 90 

bj tbis·formula.. . · .!aqueous solution of a. ··w~te:r-soliible cilcium 

By . prodw:Uij unsaturated . aqueous soliiv· salt, for example calcium Chloride. All the. re­
tioos of the calciUm" salt of phenoXymethyl actions . described must ~ carried out at a 
· peiiiciJJin, and subjecting ·Slich solutions t sufficiently low temperan:lre to avoid loss of. 

----···· 30 ~~ in ·n~, S<>lid dry. p~~ penicillin activity, viz., at! a tempera~ pre- 95 

will be obtamed which are not crystallme. ,By ferably below 40° C. ! · 

dissOlution in "'.ater these products ·will f~ ~- ~vention will bei illustrated by the 

· · clear s0httions from which, after a short. wne, following Examples: - ! -- · -- · 

the neW crystalline alcitim salt of ·phenoxy-" .. . .. ,_ ... Ex.\MPLE\ 1. 

3S methyl penicillin will crystallise. The freeze- 58.S . : g ·c:;r---·pot&Ssitjm phenoxymethyl 100 

dried product ~ot generally be obtained in . penicillinate ·were dissolv~ at 20° C in 365 

an anhydrous state, but a substantial content ccs of water to which wete previously added 

· ... 

of -water, say 6% as· determined by the Karl 10 ccs of- a 2:-nonnal aqueous -solution. of. ______ _ 

Fischer titration, will be found therein. As sodium acetate in order to maintain the pH · ---··---------

4) . mentioned above, however, the product is not of the solution ben\"t!Cll 7 and 8 during the 10,S 

crystalline" and ·moreover it differs from the subsequent addition of calcium chloride, which 

-'---~~salt ac:c:ording to the invention by its capability may contain some HCI. Theteafter, 60 ccs of 

of disSolVing in water io fonn solution from a half-saturated aqueous solution of calcilllll 

. ·which the aystalline salt Will precipitate. chloride at 20° C were- slowly added whilst 

... _ ··' --~45._ ____ By . ~- the freeze..dried . c:akium salt stirring. The crystals which precipitated out, lltr 

. . . · oftr -phosphohls pemoxide it is possible to were washed \\ith water. and then with 

. . RduCe its water eontent t0 below O.S% deter- •<;Clone and dried in vacuo over phospliO·i;;;;;;rus;;;-~~--.. -) ~ 

mined as hereinbefore iefem:d ;to, but Still no ~ntoxide. Yield: 55.0 \ g. The product . ! 

.aystalline product will be obQlined. assayed 1554 intemati~l Penicillin units per 

. SO ·· "lbe Ci'yStalline catciwn ~t of phenoxy- ni&. when determined fodQmetrically, and it US 

. _ nielhyl .penicillin hereinbefore described can contained 4.60% .Of. warer'.as determined by ·_J . 

.. _ . · · .·be procluc:ed · bjde. &fding a f8lciumlu5'1t .or
1 

~e Karl 2F0~C titration. The solubility in -~. 

·--"-'-'·--~-'-::·'.:'·'-'alcium hydroxi to an aqueous so non o 'Tater at was· 1.103 aJid at 0° c. ~ 

· a submnce dissociating intO pbenoxymethyl 1(.09%,- the dUference being, however, Within ·; 

55 · peaici_Uin ions, allowing the lesultant calcium the reliability of the de~tion. 120 · · i 

... · ·111t to pri:cipitate and removQig the precipitate . ! ~LB 2. . j 

:·:·-----~:· bf' my sllitable ~ method. Thereby, the · ·.l ·To a solution of 0.37. g (corresponding t 

· · · concentration ·of the-solution--shOuld exceed ...... ~o 0.001 mole) ~~~- phenoXJllleth)'l ··-- --~ !-:.:... 

· · · . . the solubility· of the desUcd salt in the solvent penicillinate in 6 ccs 80% ·aqueotis ethanol i ~ 

· ·: fa· med.· .Tfle readion may be performed in .was added a :mludon ·-of- ·@;17 g calcium 125 · ·'i · 

_ • · - . water or an aqUCOUi medium 0r in an organic - chloride in 2 ccs 80%. ethanol The ca1ciwD 
1 

·-~ 

.· _- .. IOlvcat "in - wbidi" die. me. pheilox,metbyl phenoxymethyl peaicDliilate was filteied o.ff, .. , 

~- -~ia1J!n acid or ·die salt thereof is sohible, · washed with water and ~tc>ne and dried. '4--

~ that the amount of wata' necesury Yield: 027 g corresponding· to 69% of the . ;ii 

-- .65 tor me· •cryStallisation is present in the solu- . theoretical. . 130 j 
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· · · ,:: EllMPLB· 3. · · · · ;;. • ,; · solution resulted and· the calci~ phenoxy-

. To •;..110h¢ion of 0.37 g (comspon'!jng~;tO, . methyl penicillinate began to aystallise. Yield: 
'OJ)Ol . · mote) .aminoniilm pheno~¢.tljyl 0:.20 g'co~g. to Sl.S% of1t.Jle tbeoreti-

. . peDicillinate ·m 4 c:cs water was adCled''i'a cal · ' · ·. - •• ... ·.; : £,>:1~ . 
5 suspension' of . 0.04 g. calcium. hydroxide in . EXAMPLE. J ViJ\~f: . . 70 

water. The mixture was Shaken vigorously for. To a solution. of 0.3S g phenoxymetbyl 
lS minutes llM! the calcium phenoxymethyl penicilliµ ll1. s· ccs. 96% aqueous ethanol was 
peoiclllinate was .. filtered off, washed with· . ·added a solution of 0.1 g calcium acetate in 
water 8ad dried: Yield:. 0.20 g. • l cc water. The calcium· phenoxymethyl peni-

10 &AMPLE 4. cillinate .\Va~ filtered _off1 washed wid{ water, ·75 
To a solution of 0.35 g.(cottesponding to acetooearidd'tlC:d:·Yrcld.: 0.30geonesponding 

0.001 "'-ole) phen~l penicillin in ~ to 77.S% of the theoretical;· .. ·_· ·: .•.. 
mixam: . of 8 ca amyl aceta~ 8-l!g. 2 ~s. .. _. . Ex.'\MPLE 12. . .. 
edumol was added. a 5uspeil5i0n·ot 0.-04·-g· ·· To 'ii sµspension of'-O:l5--g-p~oxymethyf< .. - -·· -

15 . calcium hydroxide in 4 ccS· ~ter. The mix- periidllm m.·2, ecs \yater was added a solution 80 
ture wa5 shaken for lS minutes ·and , the . of 0.3 g· calcium: &cetate in 3 ~ water. The 
ayStals-WC!e :collected, Yi~: : 0.2S -g cone- · phenoxymethyl ·penicillin. diSs0lye_d. and .cal-
$p0Dding to. Mex; of.• theotetical. . cl~ · phe~oxymcthyl: · peniciUiriate · began • to 

· . · ·· ·; .. ~-S·;~-·· ..; · ::· .. · ·· crystallise. Yield:. 0 .. 36 ·g .co~sj>f:)nding to 

J
' zo: A. 5olutiCN1 Qf 0~42 g (~g to . 93% ·.of. the theoretical. . - IS 
·.: .. ·:i·'' 0.001 ·mole) dil$0propylamJiionium pheno:x.y-. ·. . Ex.\MPI.E 13~ . . ··.. _ 

methyl perridHma:te m a. 'mixnire of- 3 ccs · .· .. To a suspension of o.n g phenoxymethyl 
water and 2 c:Q. ethanol was mixed \vith 0.4 · peniCillin in _s ccs water·· was added . 0.05 · g 
a:s of a. saturated aqiJeous soluti~ of calcium · precipitated · calciUn1 carbonate. The mixture. · 

25: -. cl\loride. . The calcium phenoxymethyl was sha~ vigoi:ously fot ~o 'minutes; where- 90 
" pCnicillinate_ was · collected · by · filtration, after the calcium phenoxymethyl penicillinate 

·' washed with water and dried. Yiel~: 0.30 g was collected by filtration. Yield:. 0.30 g cor-
i. corresponding to 17.So/o of the theoretieal. . responding to 775% .of the the()retical. 
!:. . · JixAMPI.E 6. . ··. &AMPLE 14 •.. · .... 

30 To a solution of 0.42 g (Corresponding to To a solution of 0.3S g phenoXylllethyl 9S 
t..):; 0.001 mol4:~ b~lammooium phenoxy· penicillin~ a inix~ of S ccs ~myl a~tate 

' _merhyl pcmclllmate m 3 ccs water was,added andl.Sccs· echanol was added a suspension of 
· 0.4 ccs of a saturated, aqueous ~lution . of _O.OS g precipitated caleium ~rbonate in S ccs 

calcium chloride. The yield of calcium water. The mixture was shaken vigorously for 
35. pheimxymedlyl penicillinate was 0.37 g eorres- one hour and the calcium phenoxymethyl 100 

ponding to 9S.S% of:the theoretical. penicillinate was filtered off, washed with water 
1 . .E:lwm.E 7. · . _ and aceto~ and dried. Yiekl':. 0.2S g. . 

To 1a SQlution of 0~41· g (correspondmg to ExAMPLE 15. . 
------0.001:- mole) isopropylammonium ;>henox.y- ... ___ .To a solution of 11.S g. sodium . phenoxy-

40 methyl penia11inate in a mixtuie of 3 ccs methyl penicillinate in 72 ccs water was added 10) 
watet and 1 cc ethanol was added 0;4 ccs of a ·dropwise w_bile Stirring, a solution of 3.66 g 
saturated, aqueous solution of calcium chloride. . calcium chloride in· 12 cc5· water. 1"he ·calciiun · 
The ·calcium pheooxymethyl penicill(natc was . phenoxymethyl penicillinate · was filtered off, 
· collecb:d by filtration, . washed with \vater and washed with water and acetone and dried ;1t 

45 ~.~·Yield: 0.37 g. . . . - 80° C. Yield:. lLl g corresponding to. 95.7% UC · 
, , , · ExAMPLE 8. . .. of the theoretical . .. 

-; .J To a solution of 0.44 g (Corresponding to Owing to the low Solubility of the described 
: l»-001 U.ole) N.N-dimethyl-;ff,,hydroxyethyl- calcium salt ·of ·phenoxymethyl penicillin a. 
•·ammonium phenoxymethyl-pen_icillinate in· 3 protracted penicillin effect can be obtained by 

so : fci water w~ added ~.4 · ccs ·. ~· a satura!ed, subcutaneous o~ inttam~cular ~jecrio~ of US 
~ solutiou of··calcium ~·.The yield aqueous. suspenslODS o~ thtS .salt mnred with a 

·. of calciQJD phenoxymethyl pemcillmate was suspendmg . and/or dupersmg agent. ·Alter- . · 
0'37 i.. · .. i natively, the penicillin salt mixed with the · 

·; · . .. .EDMPLB9. .· ! . suspending and/or"dispetsing agent may be 
· SS To a solUtion of 0.44 g (~ponding to put up as sUch and ,diluted with Sterile water 120 

· 0.001 mole) 3'."'lllethOxypropyliunmoniwn w:heti required for use. In order to increaSe the 
- phenoxymelhyl peJiicillinate in 3 cc5 water was c!t~ical ~bility"ohhe-phenexymethyl peni­

. · added a satiJrated aqueous solution·. of Calciwn. allm, a content--ef....Ca-ions exree<fuig that 
cbloride~ The yield of caldwn phenoxymethyl deriv~ from the calcium salt of the phenoxy-. 

60 paiidDinate was 0.37 g. _ methyl penicillin may be incorporated with the 125 
. .. ... - -.. 1!.DMPLB·to. ··· · - suspension medium,. foi instanceby adding to 

To a UpenSioia of 0.4f -, ·cJclOhexyl- · the .~ension a sollible silt cif calcium other . 
- agamonjum phen()XJDlCtbyl peniciDinate in s than the phenoxymetbyl ~cillin. salt for 
-.. -. ------a:s MCX; ·aqaeous edulnoJ. was added a ·sol~tion . instance dilcium Chloride. This reduces the 

. .· .65 of CU i cak.ium aoetate in .1 a: water.· Adear solubility of the.calci~ salt of phen0xymethyl 130 

... ~ 
' . . . . 
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. ': ~ialliQ and ill·~ thereof augments. injections in nomuit persons the following peiu"'. 
.: .. its chemieal Stability. In order te prevent p~ clllin coRa:ntratioas in· ·the serum are found 

. • ·• · · '". · · ·of the:.. •• ..-~~ """"'"Is in-the form ·· after the intcn-als ·stated, each ;-....,.;,... -con-
. apiianon . ~- .... .:i.~-

---~·· 

·.·,::· : :'«)!·:a:· ~ ()r c:ike which cannot readily. be taining 200 mg of the CalciUm salt-of phcnoxy-

:S- ---..;.~ .. .ll i_n the aKIV'IKinn medium~ agents methyl penicillin, the conccmratioas o_f perii­

;;b~c:reasilig-dtc-~ity of the sus- . · clllin in the serum meas0rm after iDjecrion of 

pcnsion.-lilcdium ma~· be added; Such agents. 300 mg procaine benzyl penicillia being given 

ire. well ·mown, eumplcs of them being · for comP.arisoo. 

.. -~~t ~1~~ ~l~·l PP.l'olidone 
.. to.·. and ·gelann, FUltherinore; to facilitate re- TABLE L 

70 -

.. suSpeDsion a surfaec active substanc~ may be. 
add.Cd, ·for_ inStance lecith~ ·$Ufface. aerive · phenoxymedlyl penicillin, given as calcium salt - 75 

amine salts, such as' cetyl pyridini~ chloride, (10...., g per cc scrum) 

or the substance known under die Registered 

IS~ Trade Mark ''Twecns." · - · 

EsarDples. of susperisions are: . · Sub-: . 
. . . ExAM1u 16. jects lb 2·h ·' -4h Sh l2h 24h 

An aqueous s0lution of polyvinylpyrrolidone ----'----......;.. ___ _.. ____ _ 

c:ontaining 20 g per 100 ccs is- prepared and A 1.9 1.l 

lb heated to 120°-C.f~ 20 minutes. in ui aut~ · B 0.7 0.6 

clave. To the solution thus steriliSed is added C 1.7 1.1 

o~ 0.06 0.06 0.06 
03 0.2S 0,.15 o.o6 80 
o.s o.os -0.-06 0.06 

· · a ·growth-iru.iibitiiig agen~ for instance phenyl D l.8 0.8 

· mC!curic acetate in such· an amount that the E 0.3 0.2 
0.1 0.07 0.06 ____ @6_ -· 

0.2 0.28 0.17 -0.06 

. concdtratiQn will be 1: 20ooo. . . . 
25 · -Sterile cakiwn salt of phenoxymethyl pe[)i- · A\lerage 

·. cilliJi containing particles of sizes between the 1.3 0.76 0.26 0.1S 0.10 0.06 85 

limits 20_ and 60.u. is passed Under aseptic con­
ditions thtough a · sia.-e the mesh width of 

which is 0.13. mm. 30· g of the ~bstance that 

30 . have passed the siC\·e are stirred \futo 50 ccs 

of · the pol}"\-inyl pyrrolido~e soh~tion: until 

uniform suspensi()D. has been attained, after 

.300mg 
procaine 
penicillin 
. - --- 0.59 0.42 0..-40 0.45 0.38 0.04 -

which more. poly\inyl pyrrolidone s0lution is · · 

added until the volume is 100 ccs and the sus- Table I sho\l~ that dmmg me first two 90 

3S pension is homogenised in a· homogenisation hours the calci · salt prod.ua:s higher peni;.. 

apparatus. cillin conceu tions in the serum than does 

·. . ExAMPLE 17. .the procaine· t of benzyl pco:icillin and that 

· .1.2 g lecithin are dissoN.ed in. 60 ccs ether th'e calfium lt has a protraered effect a little 

mid-the 5olution is sterilised through .a glass less pron need than that of procaine benzyl 9S 

. _. 40 filter G S. 60 g ~rile calcium phenoxymethyl penicillinates. 

penicillinate having a particle size of 20-60:t · PreparatiOns for oral use can be produced in · 

are stined into .~_solution until all the . the well known way .wim_pharnu•~tlca.l 

· ·. ---- -panides are moisU:iied tlieie\\•ith and subSF ___ cm:iers _or-:diluents -and iia ~ known forms 

: ·- quently.the ether is removed by evaporation in such as pills, tablets, or capsules. An example 100 · 

.fS vactJo or at slight heat. The dried substance showing a mamlcr of producing. a tablet suit-

. ... ii passed ,asepti~-the...mem ___ . able for oral use is as follows: · 

,----·----- - width of .which ii 0.13 nnn. · 
··- ·· z.7 g ~ <:ellulose are dissolved &AMPIE IS. . 

.- iii water \\ith vigolOUS agitatiOn. in a Waring·· 200 g of the new cakimn salt of··phesioxy- . 

· . 50 biender and the solution ·obtained· is heated to mahyl penicillin .are thoroughly mixed with lOS 

-12&~. ·C.- fOl' 20 minute8 after which phenyl 60 g potato scan:b and 20 g bolin and the 

DlaQnic. ·acetate is added .. to make a concen- mixture is granulatrd with an aqueous. solution 

.• ~ of this substance of 1: 20000 in the of 4% gelatin after ·which 1he granulate ii 

_ . dutioa. The viscosi1y measured by a l'C)tatio~- -completely dried._It is then miD:d With 35 g 

SS .. "Visc:osimeter shOuJd be lS~O cP at 2!)0 C. potato starch aud.. 3S g ta1cmn after which the 110 

· · · 3.0.0 g of the ~-~um salt of phenoxy- mixture is analysed and conrpreSiiea- to tablets 

: -·-·'---'-- ___ _ . methylpenidllin. tteatec:f:"with- lCclthin as de- of. sudl a weight,- that-each t8blet Will contain 

·. · .. · --:- --~-----.--~··:iC:ribechbove is stirred iDto SO ccs of the sterile 200 mg of phenoxyiilediyl penkilliii. 

- · · ._ ,: solution of c:arbOxymedtyl cellulose to fonn a ·The scnnn mncentrations in normal persons 

-:. ,,.,._ ·uniform suspension, ~hich more of the after oral adni~tration of Gile sudl tablet are llS 

·• ,.. ··. solutiOJi is added to fomi 100 ecsOf 1he-solu..~. -compared iit die folJowing Table II with the 

:'- -· : fim.i wllic)i ii then homogenised in a homogerii- serum concenbatioli. obtained by aclniinistering . - -

- ---- lldiOll ...,atatus. The icsulting suspension con- tablets of the potassium.---Of phenoxymedlyl 

. . _ . 11ins 300 mg of the aldum salt p~ cc. . ~icillin in ihe amount. of one . tablet. con- · 

· 6S· · By using~~ for iilttatnuscular. ··-. taining 200 mg of.~ penicillin.• ·· lZO 
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. >-· ·-.. ~· -so11ition' .. of a.:. .. subs~ ~ting . into 
· :TAllLB JI. pbcnoxymetbyl penicillin ions :in the presence lS 

. . . . ·.· · ·· . . . .. . ·· of \V&ter, allowing the resultant . ..,.a .. 1a~·~,_.m111-:1o1"111''..__ _ _:__....:_:,_ 
Phenoxymethyl pmicilliil, given as calcium sali: to precipitate and i:emoviog the precipitate by 

Cl~ g per ·cc ~). · · -~ snitahle b.oWn method. · 
··· ··· ·· ·-· · ·3 •. Method of producing the crystalline salt 

-------------------- of phenoxymetbyl penicillin ~ed Di Claim 30 . 
. sU&- 1, ·substantially a5 described with reference· ro 

s· .ieCls lh . · 1 h ·. 2 h 4 h 6 h 7 h the f~regoiilg Examples. · · ·. . . 
4.' A· penicillin preparation 'compris~g the 

' A 0~11 . l.3 ·· · · 1.4 . 0.20 . . compound claimed in Oaim 1, together with a 
B .. 024 ·· · 12 · 0.9 :o.ts. - pharmaceutical camcr or diluent suitable for - · 35 
C 0.22 · 1.8 2.4 · 028 · 0.04 0.03 . oral . adminiSttation. , 

. _, ... 0.08 . 1;3 0~61 · 0.12. S. · A penicillin preparation in tablet fonn ____ ... ____ _ 
10·: .E 0.3S- 1.8 .O:.S2 O.io - comprising a tablenecl ~ ~f the c:Om• --·-· .. ·· 

-------------------..-- pound claimed in Oaim 1. ; i .· 
Average· · 

0.20 1.S 1.2 . 0.11 
· · · 6. An injectable penicillin pieparation com- 40 

prising an· aqueous s0spension of the eompound 
claimed in Claim 1. . . . 
. 7. 4 ·Penicillin preparation suitable for in-

What I claim is:,,.... jectfon after dilution with sterile water, com-
. 1. A cr;s~ _calcimn salt of phenox}r- .prising a compowid as_.claimed in Claim 1, and 4S 

IS methyl. penicillin· c0rrespoilding· to the formula a: suspendiilg ~nd/ o,r dispersing agent. . 
P~Ca, where ·Pen tep~nts the · phenoxy- 8. A ~icillin. preparatjon as claimed in 
methyl .. pc:nicill~ _ion: · Claim:. 6, in which· the aqi.Jeolis medium con~ 

.--. -.-··- ·tains an amount of additional calcium ions 
C~H5-0-CH2-C~Hi 11N20.s exceCding ·that ~vcd · tfam the· compoWld SI> 

1 . .. clai~cd in Claim. I. rt' ---·--~ . _ _ .. _. 
· said aystals ~ntaining 4 'to S% watftt,._Q.f___ · · ; · : di' 

20 ~~i=~ fot. producing the.·eaicium sait. . Preste .:~! .. 1 toE*bom, . . ·. . i 
daimed~Jn_CJ~.l, which· comprise5 adding· Londo E.C.1. . """/ , 
a· calcium salt or calcium hydroxi~e· to a · ... A~~~.-~oi)be Applicant ... · "1 .. · 1 . 

· · . PROVISIONAL SPECIFICATION · . 

· No. 29909 A.D. 19SS 

A new Salt of Phenoxymethyl Penicillin and methods for its 
Production 

I, KNuo ABILDGAARl>-ELLING, a Danish . Specificatioiuhat R may represent the phenoxy 
Subject~ .. trading as LHVENS KEMISKE FAD.RIK radical attached to the -{CH:i) .. R' ponion of 
VED A. KONGSTED, of 19; Br,inshujvej, the precursor compound by oxygen. SO 

SS Copen.liagen, Denmark, do hereby declare· this Aceording to Example 18 of the said Speci-
__ inventioi:i to be descri~ in the following fication the sodium salt of phenoxymethylpeni-

statement: - · cillin (which in the said Example is denomin_. 
This invention relates to a new salt of · ated " phenOXypenicillin '") is · prepared bv 

penicillin and. to methods of producing the growing a penicillin mould; of the notarum: as 
-----... 60 same. . . ... · ·-· . . chrysogenum group in the presence of N-(2-

. SpecificatiOn No. .· 643,S14. descn"bes a. hydroxyethyl)-phenoxyacetamide, and subse­
method of producing novel penicillins ·which 9uentl~ isolating the compoifnd in the fonn of 
comprises . growing a penicillin-producing its sodium salt. · 1 
mould in a culture medium containing .. an It ha$ now been . ~ that, in contradis- 90 

6S effective aniount of · less . thail ab.out one per tinction ! to· the alkali · metal and the alkaline 
cent, .of a piecursoi:'·Comp«>und represented by eanh metal salts of .. pheno~efhyipeoiciUin,· 
rbe fonilula:·· · R(CH2)..--R

1
, .wherein n repre~ and al~. ro the salts of ·m.e said ·bases with 

sC:nts an.add integer from 1 to S inclusive; ·R other penicillins, such ils WnzylpcniciUin, the 
representr-111l'--0fganic_~~-l other than a calcium salt of phenoxym.ethylpenicillin is only 9S · 

· 70 butene-1-yl, butene-2-yl, n-biityl, n-hexyl, . very sparingly. soluble in water. It was-found. 
-pheilyToi .. a ·p..hydroxy-phenyl· radical, and R' · that the. solubUitY .. of ~ · calciµm salt of 
~ts a ·c:arboxylic acid group of fuoc- --Phenc;»xymetbylpen~tjJUi;i_,ut water ·at. pH= 

! donal derivative thereof, such as, a carboxy, . about 7 is about ·u gzams per line· at 20° c.· ·-- -
i . · carboxy-ester, cuboxy-salt lamor . sarboxy-talamide Mohredover, . ithant was

1 
fotmd that the solubility-ia-IGO---·----· 

. : . . _, 

7S group; a cat'binol; a carbiny me; ace ;· or an y rous e o is 2.8 grams per litre at 2()0 
· 

aldehyde. group, R and R 1 not being the same C., and th'1t the salt after 'drying in.vacuo over 
--· - .. iJl..anJ-:one.:.~d. It is stated in the said phosphorus. ~toxi~ contained 4.21 % water. 

__:·· ... _.··. I ... 

. •.. ··---:-:.---~~·7::..:.-::.:... . ...::.:..::.;;_- ·. j··_. 
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TABLE II. 

· --- -solution ·.·of a __ substance dissociating into 

phenoxymethyl penicillin ions in the presence l5 
of water, allowing the resultant -~.aiilll~c;iiu\11a;m~sa111ltr..._ ___ -..:__ 

Phenox.ymethyl penicillin, given as calcium salt to precipitate and temoving the precipitate by 

(10---- g per cc seru01 ). - any s11irahlc...kn.0JVD method. 
· 3 •. Method of producing the crystalline salt 

of phenoxymethyl penicillin claimed in Claim 30. 

sUb- 1, substantially as described "ith reference to 

. S jeas i h 1 h 2 h 4 h 6 h 7 h · the fQregoing Examples. . 

---------------- 4; A penicillin preparation comprising the 

- . compound claimed in Claim 1, together with a 

pharmaceutical carrier or diluent suitable for · 3S 

0.04 0.03 . oral administration. . 
A 0.11 
B 0.24 
c 0.22 
D 0.08 

10 · . E 0.35" 

1.3 
1.2 
1.8 
1.3 
1.8 

1.4 
0.9 
2.4· 
0.61 
O:S2 

0.20 
O.lS 
0.28 
0.12 
0.10 

S. A penicillin preparation in tablet form 
comprising a tabletted mixtu~ ~ the com- --·- · -- --·---· 

AvCr8ge· 
0.20 1.S 1.2 

What I claim is:-

0.17 

pound claimed in Oaim 1. 
· 6. An injectable penicillin preparation com- 40 
prising an· aqueous stispension of the compound 

claimed in Qaim 1. . 
. . 7. A ·penicillin preparation suitable for in­

jectfon after dilution with sterile water, com­

prising a compound as claimed in Claim 1, and 4S 

a suspending and/or dispersing agent. 1. A ays~e calcium salt of phenoxy-

15 methyl penicillin corresponding· to the formula 

Pen:.iCa, where Pen represents the phenoxy-

methyl. pm.icillin .ion: · 
8. A penicillin. preparation as claimed in . : 

Claim . 6, in which· the aqueous mediwn con-

tains. an ~mount of additional catciwn ions 

exceeding that derived from the compound SO i 
claimed in Claim 1. ' -~=-· ~ ......... ~--

.. :said · aysta1s containing 4 'to s3 watg"_j!L · / . di. 1 

20 crystallisation. . · . . W. H. A. UUEMANN, I 
. 2. A inethod for producing the calcium salt Prestige House, 1~ to l8, Holbom, • 

· dabiiecUn_Q@inl 1, which comprises adding· · London, E.C.1. . "'/ ! 
a· calcium salt or calcium hydroxide t~ a Agcn~-~o~ithe Applicant. ·'1 . \ . 

· PROVISIONAL SPECIFICATION 

No. 29909 A.D. 19SS 

A new Salt of Pbenoxymethyl Penicillin and methods for its 

Production 

· ' I, KNuD ABILDG.MRD-ELLING, a Danish . · Specification that R may represent the phenoxy 

Subject,.tradiDg as LHVENS KEMISKE FABRIK radical attached to the -(CH:) .. R' portion of 

. · VED.;. A.· KoNGSTED, of 19, Brunshnjvej, the precursor compound by oxygen. 

SS .. Copenhagen. Denmark, do hereby declare this According to Example 18 of the said Speci-

.. ; invention to bC described in the · following fication the sodium salr: of phenoxymethylpeni-

statement: - cillin (which. in the said Example is den.~min-

80 

Tbis invention relates to a new salt of · ated " phenoxypenicillin '') is prepared by 

. ..·. penicillin and to methods of producing the growing a penicillin mould· of the notatum- 85 

..... 60. · .. saiµe.. . ·-- --··-·· ··· . . . . chrysogenum group in the presence of N-(2-

:::...; ·-··. ·.·. •' 

.. 

... · :. Specification No. :643,S14 .. descn"bes a hydroxyethyl)-phenoxyacewnide, and subse­

.. • method of producing novel ~icillins . which quently isolating the compound in the form of 

.- . comprises . growing. a penicilliil-producing its sodium salt. : .,.,. 

· . mould in a culture medium containing an It has now been found that, in contradis- · 90 

65 · · effective amount of less than about one per tinction · to· the alkali metal and. the alkaline 

···Cell~ of a pm:ursor·comp0und rej>resented by earth metal salts of phenoxymethylpenicilli~ 

. ; the formula: R(CHJ,.-R 1, .wherein n r=pre.. and als;O . to the salts of ~ said bases with 

··. '._;. sentS · an odd integer from 1 to S inclusive; · R · other p,enia1lins, such as beozylpenicillin, the 

. · ~ts-an--organic ndical other than. a calcium ~t of pheno~ylpenicillin is only 95 

· 70 .. buteile-1::-J.1, _ burme-2-yl, n--=bu~I,· n-bexyl, very spannglf -~~~le m water. ~t was--found­

. · · · · phenyl or a p-bydroxy-pbenyl· radtcal, and R 1 
· that the solulJUity. of the· calcium salt of 

· ~ts a carboxylic acid group of func- --phenoxymethylpeniclnfµ __ ~_ water ·at pH= 

· ·dOnal derivative thereof, such as, a carboxy, . about 7 is about U grams per litre. at 20° c.· ~--·-·---­

carbOxy-ester, carboxy-salt or carboxy-amide Moreover, it was found that the solubility-in--IOI----· 

75. group; a caTbinol; a Carbinylamine; acetal; or anhydrous ethanol is 2.8 grams per litre at 2Q0 
· 

aldehyde group, R and R 1 not being the same C., and that the salt after ·drying in vacuo over. 

· .... in any_:OWL~und. It is stated in the said phosphorus ~toxi~ contained 4.21 % water. 

'·.:.:=-:~=---·-:---·:·.:." .• ·..:..,_.- I 1\lll\j U\l~ l\l!I U•) II ~l\ .. "--'==:·:.:..-_...:....:.. __ :. 
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. ritls, me~~ .to contain abOOt 2 ·mole- When. a. ··Water.soluble · salt· of· phenolcy-- 40 

"·' . ; cutes of Water ·of. crystallisation. The calcitim· . mcthylpeliicillin is available, such as the 

· · · ·salt of. pbmoXymcthylpenicillin has not hither- sodium, po~ium or ammonium salt; or an 

.. :: ... '. IP·bcm · cfacn"bcd :iJ:l th~ literature; . . amine salt of the same, such as the salt of 

" s ..... · owmg to the low solubility of the calciwn cyclohexylamiile, it is preferable to produce 

·' ... Salt of.;~pbcnoxymethylpcnicillio, protracted the calcimn salt by mixing an.aqueous solution 45 

.·'; . peaiollin . eftcttS . can. ·_be·· obtained . by intra~ of. the penicillin: salt with an aqueous solution 

.; muscular injccti~ of sUspcnsions·-of the said of a water-soluble .cakium salt, for. example 

· ; _ salt.-.Fuubermore, the use of the s~ calcium calcium chloride. _It is abo possible to prod'Uce 

W salt offas ·me :advantage that' the protracted the calcium salt of phenoxymethylpenicillin by 

i . · effect can be obtained wi~QQ.t employing salts treating an aqueous solution of the ammoniwn 50 

r f:>f pcn;au;n-:·~t1i'--oii3iifc · ba$CS, for example sal~ of phenoxymethylpenicillin with an 

··1 · ! .. .procaine,_ whitji bases in some C3SC$ ~y cause aqueous suspension of calcium hydroxide, pre-

, t iCrious, Ot _even deadly, cases of- fil.ness due to ferably by slowly adding the suspension to the 

•• 1 • ·ts·· hypasensim~ty towards the orgamc base.. . solutjon. This method offers the advant3ge that 

: . I . • The calcium salt of phe:noxymeihylpenicillin the ammonia liJ>erated.during ·the reaction can ~S 

: : · ·", L ./ can be- prod~Ced by reacting a solution con- be removed from ·the reaction miXture by 

:. . 13.iDiDg a ~stance _capable: of furoishing a-aporation. . -- -----·-···-

. i ~ - "p . . • Jpenicillin iOlls ~ith a . caldwn ·The invention will be .illustrated. by the --. . -

20 ·salt ~ with calcium b)-droxide. The reaction· following Example:- · . • 

may be pmi in an aqueous mediwn or in · ExAMPLE. . 60 

an organic l"\'Cllt in which the free phenoxy- _ 58.5 g p0tassium phenoxymethylpenicillinatc 

~yl penic!illin .acid,· or the salt ·f:h~f is, were dissolved in 365 ml.water to which.had 

at least to some extent, soluble, and which may previously ~n added 10 ml of a. 2-nomial 

.25 oootain ~3in amounts of water~ When the free aqueous solution o-f sodium acetate in order 

pbc:nOxymCtlfrlpeniciilin is reaCted with a Cal- to keep the pH of the. solution betw~ · 7-8, .65 

cium salt, ~t salt should be a ·salt of· an· acid as the cakium chloride may contajn some HCL 

having a 1 . ~ · dissOciation constant than that ·Thereafter, 60 ml of a half saturated aque0us 

of· pcninlHJi . acid. When using ·the free peni- Solution of calcium· chloride was added slowly 

. 30 cillin ·acid •ih the· form of a solution of the while stirring. The crystals precipitated out 

same in-butyl or amyl acetate, such as obtained were Washed with water, subsequently with 70 

---· --·-·-- during the c0mmonly used method for concen- acetone ·and dried in vacuo over phosphorus 

. uating Ind i purifying the crude penicillin pentoxide. Yield: 55.0 g. The product con-

j 
I· 

i 
) 

--_f~ in die c:ulture medium, the said ·solu- tained· 1554 _international penicillin units per 

· 35 tion niay lie: treated with an aqueous solution . mg, when detennined iodometrieally. . · 

· · or suspension ofcalcium hydroxide; in: the last · W. H~ A. TillEMANN~ ----- · ·------

~ ~crably by adding the s~{>~io~ }O Prestige &use, 14 to 18, ·Holbor~, · ·. · 

·. the solution of phenoX}inethylperucillin ... whlle. .. ___________________ London, E.C.l. 

vigorously stirring the mixture. _ · · ···Agent for the Applicant. · . · -·: - · · · 

. ·. ; . :PROVISIONAL SPEOFICATION • · • .. 

,.,, .,,_ No •. 34334 A.D. ·19SS · ' 

. A_ii~ Salt of Phenox:Jme~hyl Penicillin and methC>ds for its 

. .: · · \ Production , , . 

75 · ~- .ICNuD AsllJJGMRD.EuiNG, a' ilmish . ~~Y ~lu~le penicillin.salts are widely 

. S~. ttadUtg as L&VENS KEMISICE FABRIK u_sed for jProducmg pharmaceutical prepara-. 95 

· . VED A.. J.tolioSTEI>. of. 19, BrftD.Shffjvej, nons havUJg a retarded penicillin effect. The -

. Copenhagen, ~. do beieby declare thi'i salt of peqicillin most commonly employed for . 

i · iavemion to '6e described in the following this pwpose is procaine penidllinate which, 

---=--=~90--:-smanmf:·;;;.;;-J,- ---- however, ~ers from certain.drawbacks. Thus 

: :· 'f _ ·, ·_. 'Ibis invcntioD, whicProvib is ~nallem5~u:! w}th 1he ~. C:owide~pon1 em thereof. is in itself an 100 

·: ' · ~ · . diat described in the s10 a--.... canon anaestaAC · . y used in medical practice, 

\. ·1- ·of· our ·co-pending Applica~i~n. _No._ 29909/ and.in some-patients allergic effCc:ts are noted. 

\ · _ 1. . ~ -~ novel ~illin compounds In ~ ~s~ fatal rc:S1:'1~ may. be caused by 

··:-'\;t----··,--tS---:'which ue spanngly soluble m water and, .on admmlStermg the pen1cdl10 salt thereaf. Other 

-'-·-f· _. · ... · ·: ~ thaeof? can be used _for the .pnid~~~n. ___ ~Jes of ~ell-kn~wn penicillin salts spar- 10) 

' . \ . of .pharJDa~ncal·-preparan~. o_f ~cil.hn ingly set!uble.m wau;r ~re .the penicillin salts 

·. 1 \ . ,..... ieml-bf:".parenteral m1ecnon,· for µi- of substituted alkylened1ammes, such as N,N'-

. I · · \ . .ance ~lY. o~ ~~uscularly, a di.benzy}~ylenediam~. -How~er, among 

. ! · . \ 90 depot from-whidi. penicillin .15. s!~ly reSorbed. o~ disadvantages tha:i .silt alsO . presents the 

: · ~, . . . Tiie novel salts of pemcillin have other disadvantage of containmg an amine· com- 110 · 

· ' ·· alaaWe properties whi~ make them suitable·-~ ·whicb-may0 have undesirable physio-

. fut odlc:r purposes. · · · · · · logical effects. . ·. . 

'··:r: 
- .i· 

·'.. ··.--t-· --··.·---,-~ .. : ... :-.-.-.____________ --· - .... -·--· 

•. .. ln.11.~.I. -~3(-j_·~--:~QWw .. : .. ©.4•••--Md><i J.~.'9::~ ,:.w: ... · .. ~ .. :'.,.~--~-ij:_;i·;_:z.ws'-*A¥Vri&~4¥~~-~~'~Att~->( ··P·:-?h'F·4~*/~4~1-j~*t:h.;~ 
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. . In the case of the abovenamed ·salts it bas· solid c:rjstaUine calciwii' salt of pherioxyiilethyl . ·.·• 
perally. .been · claimed that they can · be penicllliil by the Karl. Fisdler :method;. ftlue5 · · · ·· · 

· prOduced . from various ·kinds of penicillin, · ·between. 4 ·and 5% are fo0nd; the· •vatties · 

altholigh ·die produets. in actual use .have observed appear to centre aroUnd ·. the 65 

S: generally been the s:ilts of benzyl penicillin. value of 4.653 ff30 calculated•: . for 

It haS, however~ been known for some time (C1.,H11N:aO.;S)::Ca.2H20". and it .iS belieVed 

that a great variety of different peoicillim niay that the salt is reptesented. by this fonfiuta.::.;;;:,~ .. =. =--~-

be prociueed by growing a penicillin"'producing The present invention accordingly·. proyides 

inould . in associatioai with a culture medium . a solid crystalline sparingly water-soluble cal-' .. 70 : 

10 · .containing a ·nutrient ·material and a selected . ciuni salt of :phenoxymethyl penicillin'. . 

preemsor compound, said penicillins being The · invention also· provides a · erystalline 

represented. by the formula: · calcium salt of phenoxymethyl ··penicillin c0r-

. ,_, -------- · . responding 10· the formula PCD:iCa, where Pen 

R~iJ113N204S · represents the phenoXymethyl penicillin ion: 75 · 
·CJlr-O-Cff2---C11H 1,;N:a04S, said ·crystais 
containing 4 to 5% water of crystallisation;· 

·· in. which R is a member of the class eonsisdng 

15 Of .alipbatiC radiCals Containing from 2 to 6 
carbon atoms;' phenyl and mon0substituted 
phenyl. . 

·The free . acid Of the pen.icillin of the. latter 

kincl in which R is phenyl has.recently acqu~d 

20 ooJisiderable interest, because it has been.found 
. that this free penicillin acid displays a remark­
able stability· agairist acids. Consequently this . 

compoun~ iS Of. $P_ecial utility for oral adminis­

tration since, unlike the ordllu!.ry penicillins, 
25 · this penicillin · is . not destroyed by . the acid 

. contents of the stomach, but can pass through 

· . the stomach without corisiderable losses of 
porencj into the in~tine where. it can be ab­

sorbed. Since, moreover> the fr~ acid form of 

30 the said penicillin is only slightly soluble i.n 
water, it can readily be prepared in solid cyrs­
talline form, for instance merely by adding a 

. 3S 

· mineral acid to a solution of an alkali metal 

salt of the said peiiicillin. 
Although the penicillin having the formula 

Stated above in which R is phenyl bas occasion- . 

ally been termed phenoxy penicillin in:Jiterature 

which term is in accoidance with the formula 
·given ;above, it is here preferred to call it 

40 pbeiloxymethyl penicillin ·and to represent it 

by the formula: 

The crystalline calcium salt . of·· ph~xy-.. 

methyl penicillin can be produced by reaC:Ung · . 

a ~lution contillniiig a substance dissOciating:..._Jl(L 

phenoxymethyl penicillin ions with a calcium · 

salt· or. with calcium hydroxide, the Coilccntra-
tion. exceeding ·the solubility of the crystalline 
calcium salt of phenoxymethyl peilicillin, in the · 

solvent used. The reaction may be performed J 85 · 
in . water or an aqueous mediwn or in an 
organic solvent in which the free phenoxy-

. methyl peiiicillin acid or the salt· thereof · is 

soluble, provided that the amount· of water 

necessary for the crystallisation is present in 90 
the solution. 

It has been found that the aystaUine cal­
.cium salt precipitated from the .aforesaid 

aqueous solutions· and having a content of 

water . in the neighbourhood. of 4-65 3 · in 9S · ' 

accordance with the invention does not lose 
significant amounts of water when dried cvet--~-:--··- · 

phosphorus pentoxide in an exsiccator in vacuo 

thus additionally indicating that the product · 

is a dihydrate. · · 100 

. When using the free phenoxymethyl peni-
cillin acid in the form of a solution of the same 
in butyl or amyl acetate, such as obtained. dur-

ing the commonly used .method for concentrat-

ing and purifying_ the crude phenoxymethyl lOS 
~n ·formed in the cultqre medium, . the 
said solution may ~ treated with aii aqueous 

·m. which R1 is a phenoxymethyl radical: solution or suspension of calcium hydroxide, in 

C.Hs--0-CH:a. This manner of designating the latter case preferably by adding the· sus-

45 the penicillin in questiOn is anal0gous to the pension to .the solution of phenoxymethyl peni~ no 
conimonly applied deSignarioo of benzyl-peni- cillin while stirring the mixture vigorously. · .. 

dllin for the· penicillin which has the formula When the penicillin acid, for instance hi 

C6H11.0l3~C;H11N204S". form of a solution of the said kind, is reacted 
· I have ·now discovered a hitherto miknown with a calcium salt, this salt should bC a salt of 

SO calciwn salt of pheooxymethJl pe0icillin which an acid having . a· lower dissociation -~i . us 
is cbaraC:terised in that it has the fonn of cry.- than that of pheooxymethyl penkillin acid.: 

tals--haWlg...a..SQ.lubilityjn water at 20° C. ·of When a water-soluble salt of phenox}'methyl 

abot1t 1.1%. It has no wetl . defined melting. penicillin. is ava.Uable, · such as . thC . sOdium, 

point sin~, . UDiike the solid crystalline potassium, or ainm.oni:um salt, or an amine salt 

SS phenoxyniethyl penicillin acid which is stated of ~ ~nicillin, s~ as. ~ c_yclohexylamine · 120 

to melt. at about 120-128" C., it will' be· salt, ins preferable to produce the cilcimn . 

destroyed by beating. Thus, it begim to take salt ~ mixing an aqueous · solution of the 

a yellow ·colour at about 175° C. and becomes. phenoxymethyl penicillin salt: with an aq~us 

brownish black at about 200--210° C., a slight · solution of a water-soluble calcimn salt,· foi: 

6C> development of ·gas being observable. ·. · ex&Qipte .calcium chloride~ . All the .. reaciions . 125 · 

. On determining the water content. of the descn"bed must be ca~ out at.'. a sufficiently . · 

.. •. 

. -~ 

. -.- ····-- ---

.. ... • .· .... -.;...· 
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---. ~- to -avoid ~ Of --penicillin. dihydratC in-admixture with suitable quantities~-·-3o- -

. aamty,. pnf~ly below .f0° C. of potato starch• light kaolin, gelatine aJid 

. - -- · . -- .- F.:IAMPLE. · - talaun. _ 

· · -''8.S·: g'. of· ~ium phenoxymethyl peni- · Alternatively the. product of the present 

S - cillinatc were dissol\."Cd at 20° C. in 365 cc5 of invention can be used for subcUtaneous or 

wam- to whidl were pm.;ously added 10 cc5 intramuscular injection. In such case the sur- 3S 

of- a 2-DOrmal aqueous soludon of ~ium face of the crystals may for example be 

acetate in order to keep the pH of the solution covered with a layer of lecithin and the thus 

bttWecn 'J and S during the subsequent addi- covered crystals suspended in a viscous aqueous 

10 tion: qf caldum dlloride, which may contain solution of carbox:y !llethyl cellulose. Micro­

-Some HO. Thereafter, 60 Cc5 of a half- organic gnnnh-inhibitiog substances such as 40 

sann~ aqueous solution of calcium chloride phenyl mercuric nitrate may be incorpc>ratcd 

at 20° -C. were slowly added under stirring. with the suspension. 

--_ The- aystais, which precipitated out, were Owing to the low solubility of the described 

15. -·washed with- water, and then with acetoIJ.C and . crystalline calcium salt of phenOX)"lDethyl peni- . . 

· - dried in· vacuum over phi>sphorus pentoxide. cillin a protracted penicillin effect can be ob- 4S 

'Yield: SS.Og. Theproductassay~ 1SS4inter- tained by subcutaneous or intramuscular in­

nation.al penicillin units pro _mg, when detet- - jection of suspensions _of this salL When using 

. mined iodometrically, and it tontained 4.60% the salt for oral administration free phenoxy-: 

20 of water as determined by the Karl Fischer- methyl peOicillin acid. will be fonned in. the 

titration~ ne Solubilitv in water at 20 ° c. stomach in a finer state Of division, and thus so 

was 1.10% and at <t"--€;-1.09%, the difference more ·readily resorbable from the intestinal 

being, however, \\ithin the reliability of the tract, than if the free acid had been adminis­

derermmation. -- tered orally as a preparation ci>nsisting o~ pre-

2S The ~cw. product of the ·present invention . viously prcpared__gystals of the f~ acid. -

can be used for oral administration in the form · W. R A. THIEMANN, 

Such tablers may comprise for example the · London, E.C.1. \ of tablets. . Prestige House, 14 to 18, Holbo(d, 

aystalline calci\Jtll pheno:q'lllethyl penicillin Agent for the ApplicanL ----

PROVISIONAL SPECFICATION · . • ' . 

No. 37443 A.o.··1953-·--· ·--- --- - --

- - A new Salt of Phenoxymethyl ·PeniCilliD and methods. for its 

Production 

S I, Kl-."UD ABILDG.\.\RD-Ei.UNG, a Panish 

.. Subject, trading as "LHVENS KEMISKE F . .\BRIK 

VED.. & KoNGST£D,, of 19, Brgnshujvej~ 

Copenhagen, Denmark, do hereby declare this 

-inTI:D.tion · to be described in the fhllowing 

. 60 stau:mem: - - - -

Ex.\MPU 2. 
To.a solution of ammoniwn phenoxymethyl 

penicillinate (0.37 g corresponding to 0.001 

mole) in water (4 ccs) is added a suspension of 

calcium hydroxide (0.04 g) in water. The mix-

SS 

-----'-----'----------'--'--This invciitioo--refares--- to novel penicillin 

coinpouDds which arc sparingly soluble in 

·water ~ on account thereof, can be ~ for 

the production of pharmaceutical preparations 

ture is shaken vigor0usly for IS minutes and 90 

the calcium pbeno:q'l1lethyl penicillinate is 

6S of penicillin which form by parmteral injec­

ti~ for iilstance subcutaneously or intramus­

-: · CUWty, a depot from which penicillin is slowl~ 

_ resorbed. _ _ . . 

_ _ -This inva)lion iS- aJsO complementary to 

70 those descn"bed iil the- Provisional Specifica­

-· liOns of our c»;i>erufing _ Applications· .Nos. 

.. -_ ·2990?j19.SS and 34334/1955 arui is intended 

-- filtered oft, washed \\ith water and dried. Yield 

o:zfi g .. 
_ EllMPLE 3. . 

To a -solution of phenoxymethyl penicillin 95 

(0.3.S g corresponding to 0~001 mole)- in a 

mixtme of amyl acetate (8 ccs) and ethanol (2 

ccs) is added a suspension of calcium 

hydroxide (0.04 g) in water (4 cc5): The mix­

twc is shaken for 15 mi~ and the crystals 

are -collected. Yield 0.25 g corresponding to 

64% of the tbec>retical. 

100 

- - - - - - . . .:~ .... :· ____ .,. proVide Examples supplementing those dis-

dcised in the:·Ptov&iooal Specifications of said-
ExAMPLE 4 •. _- __ . _ .. 

·.·.-· ·. --

7S Applicatio~ 

A solution of diisopropylammonium 

pheooxymethyl-penici.tlinate (0.42 g corres-

EDMPLE 1. poi;tding to 0.001 mole)1Daliimure of water 

.80 

· ·To. a solution _of -sodiuln phenoxymethyl (3--ca)--:M-:·ethanot ·(2-ccs)··iSmixed with a 

pc:Dirillinatc (0.37 g cxmesponding to 0.001 saturated; aqueous solution of calcium chloride 

mole) in 80% ethanol (6 ccs) is added a solu- (0.4 ccs). The caicium phenoxymethyl peni­

tioa of calcium cblori.de (0.17_ g) in 80% cillinate is collected by filtration, washed with 

cdiiDal-{2 ·ccs). The calcium phenoxymethyl water. and dried.· Yield ·0.30 g COrreSponding 

_ penic:illinate is filtered off, Washed with water to 11S%. cpf the theoretical. . 

and acetone and drie4. Yield 0.27 g corres- .. _ ·-·. ·-·· _________ _:~_:..:.::.ExAMPLE .S. 

~:~ 69%_ of the theoretical. To a solution of teri.: hutylammonium 

·-···· ... ·.· ... ·-·, .. · ... - . 

lOJ 

.110 
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. 796,359 9 l 
i ·~. penicilliaate (0.42 I corres- ·.of PreaPitaied ·calcium Carbonate (O.OS ·g) in 

j .... _'· ~ to .. O.OOt mole) in water (3 · ca) is_ water (S ccs). The mixture is sbaRn VigOrously 
·· 8dded·a . .-tiuated)·aqueous solUtion of calcium ·for one hour and the-calcium phmoxjmethyl 

-ti--__..M_Joride (0.4 CCI). The yield of· calcium penicillinate-is filtered off, washed with water 
' ,5·, · phCocmymediyl peliicillioate is 0.37 g com:s- and acetone and dried. Yield 0.2S ·g. . 11 . 
:i pon- te>·9S.S.% of the theOretical. . ErAMPLE 14. 

· · EuMPl.B 6. .. To a· solution of sodium ~ 
_To a . s01uti.on of · uopropylammonium penicillinaie (11.S g) in water (72 cxs) is added 

phenosJmedlyl peoidllinate (0.41 g corres- dropwise with stirring a solution of calcium 
. · 10 . ponding tO 0.001 mole) in a mixtme of water chloride (3.66 g) in water (12 ca). ne cal- n 

(3 ccs) and ethanol (1 cc) is added a saturated; cium pheooxymethyl penicillinate is filtered 
aqueous soluti0n of c:alcium chloride {0.4 ccs). off, washed with water and acet0ne 8lld dried 
The c:alc:ium phenox)'lllethyl penicillin.~~e_js .. . .at,80° C. Yield 11.1gcorrespoildiagto9S.7% 
collected by .fil~tio.DJ washed widi-·water and of the . theoretical. · · · · . . 

15 dried. Yield 0.37 'g. · : · Owing to the low solubility of die described 80 · 
. . . · .·BxAMPLB 7. . calcimn. ~t of phenoxymethyl penicillin a 

To a soJurion of N,;N-c:timetbyl-P-hydroxy- prottacted penicillin effect can be obtained by 
ethylammonium .phenoxymethyl penicillinate subcutaneoils or intramusailat injeaiO~ of siis­
(0.44 g conesponding to 0.001 ~ole).in water pensi!JDS of this. salL·To ~~the cheDlical 

20. (3 a:s) is ad.decl a saturated, aqueous ; solution stability of the phenoxymethyl . peoiciJUn a ai .. ... ·-.. 
. 1 ·of. calcium ·c:hlorlde (0~4 ccs). ~he ;yield of content·of Qi-ions.exceeding diat of~ ad-· 

alldmn phmoxymethyl pmiciHinate is 0.37 g. . ciwil salt of the pbeno:i:ymea:hyl peni~ IJ!!lY 
.· ~ 8. . i . be incorp(mited ·with the stispalsion modi~ . • 

· To a solution of 3-methoXypropylaoimonium for instance. by adding to· the. ~ension a 
25 · phenoxymethyl penicmiµate ·co.44 g corres- . soluble salt of calcium .orher tbail the ·90 ·. 

ponding ~. O.OOlmole) in water (3 ccs) is phenoxymethyl pemcillin . sal~ f<>i insgmce 
added a saturated-aqueous--soluticm -~· calcium .. calcium chloride. This red~ di~ solubility 

l ~ yield cof calcium pbeno~yinethyl of the cakiwn salt of phenoxymed:iyl. peniciJJin. 
· 1 . IS 0.37 g. · ·

1 
and in conseqUc:nce thereof augmem:s its chemi~ 

t JO .. EDMPU! 9. 1 cal stability. In order to pievent preeipimtion 9). 
i . .·. suspension of cycloh,exy~onium of the suSpended crystals in the form of a 
,. · yl penicillimite (0.4S g)! in· 96% layer or Cake which cannot n:adily be ie-sus-
l · · ctbaDol (.S cc:s) is added a solution of ealcium pended in the suspension medium~ agents cap­

I 
·} 

ac:ecate (0.1 g) uuvater (1 cc). A clear. solution able of increasing the viscosity of the suspen- . 
35 multi and i&e caldmn phen:oxyme~yl peni- sion medium may be added. Such agents are 100 

· cillinate begins to• .crystallise. Yield · 0.20 g well known, examples of them. being carboxy-
c:oaesponding to .S 1.S % of the theoletical. methyl cellulose, polyvinyl pyrrolidone and 

ExAMPi.B 10. i gelatin. Furthermore, to facilitate resuspension 
. 
1 

To a ·solution of phenoxymethyl Penicillin a surface active substance may be added, for 
40 {0.3S · g) in 96.% ethanol (S ccs) is added a ·· ·instance -lecithin, ... surface. .. .ileti¥e .... ~.U:i¢ salts, lOS 

solution of calcium acetate (0.1 g) in water {l such as cttyl pytidiniwn chloride, or tweem. 
cc). The caldum phenoxymethyl penicillinate Example5 of suspensions are: 
is filtered off, washed with water, acetone and · E'xAMPLE IS. 

1 . · dried. Yield· 0.30 g corresponding to 77.S% of An aqueotis solution of polyvinyl pyrrolidone 
'"' 4S .: the tbcoRtical. - containing 20 g per 100 a:s is prepared and 110 
_;\ · · i · EDMPLB 11. · -· . . heated to 12Q° C. for 20 :ininutes ia an auto-

. To a susPensiOn of phenoxymethyl peni- · dave. T-o the 'solution thus stediistd a growdi- · 
: dUin (0.3S g) in water (2 ccs) is added a solu- inhibiting agent is added, fur instance phenyl 
; tion of calciuin acetate (0.3 ·g) in water:(3 ccs). mercuric acetate in suCh an amount that the 
> 50 The pheno$nethyl penicillin dissolVes and concentration will be 1 : 20000. · ~ 

calcium. pbedoxymethyl penicillinate begins to Sterile calcium· salt of phenoxyqtethyl peni-
) i aystallise. YJe1d 0.36 g corresponding io 93.% cillin containing particles of sizes between the 
; of the theoretiaiL ' .. :· ' . ... i .. . limits 20 and 601' is strained under aseptic 

.J: ~ . ... . I . E'WIPta 12. · . conditions through a sieve the mesh width of i: ·· SS . To a ~on· Of phenoxyntethyl peni- which is 0.13 mm. 30 g of the subst;ance that l2Q 
.i dllin (0.3S I) in water (S ccs) is added pre- ha~e _passed the sieve me stined into SO ccs 
·t ... cipitated calcium cadMmL~&S g). The mix- ~ the polyvinyl pyrrolidone solution until 
ii tun: 'is. shaken .vigorously for 30 minu~ uniform suspension has been . obtained, after 

__ ..::. Wheieafter ·me ca1ciwn phenoxymethyl peni- which more polyvinyl pynolidone solution is . . : ---'°- dllinaafis ·eouected 1", filtration. Yield 0.30 g added until the volume is 100 ccs and the m 
· · · ·; . · Cl011~ing to 77.S%-nf the theo~~-, suspension is holnogenisecl in a homogenisation 

~ . EDMPLE 13. . apparatui. 

US. 

. ·- .. 
- . ---=-. 3 ··. , To a solution. of ~yl penidllin ·EuMKB 16. 

l (0.3S g) in: a miztme of amyl· acetate (S a:s) 1.2 g, of lecithin "re dissohecl in 60 a:s «her . . 
~j ts ad-ctbanol (1.S ccs) is added a suspension and die solution is~ .through a gla$s _llO 
·i i . 

·: --1,:j . ~-. . ·."-.· .... 
.-;. . ····.. - --·. - ·-~-

·-:··--·-~-- · -----... --- . . : . . . . 
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.. · ... : ~- G. -S: 60. g . Sterile· calci~ phenoxy- in the senun than those obtained after injec~· 

· .~ pmicillinate having a particle size of tions of the procain ·salt of benzylpenicillin, 

· ·~·-arc: .stirred into the solution until aU and that the calcium salt of phenoxymethyl-

.. , ·· tlae panida ate· moistcricd theicwith and sub- penicillin has a protracted dfect a little less 

.. ·; · ,, .. · t\ .. sc=quendy ~eetbcr iS remO\.·ed by evaporation pronounced than that.of the· proain salt of tiO 

in vacuo. or· at slight heat. The dried mbstance benzylpenidllin. 

is ttiaincd aseptically through a sieve the mesh . Preparations for oral use can be produced 

width of which is 0.13 mm. . in the form. of .pills, tablets, .. or capsules. An 

. ·--,. ' ' ' ztl catboxymethyl cellulose are dissolved ·example· showing a -manner of producing a 

10 ·in water with ~igorous agitation in a Wanng_. tablet suitable fer oral use is as follows:- 6S 

f:. ,, 

· ·· · blender .and the solution obtained is heated to &AMPLE 17. · 

120° C. f0r 20 _minutes· after which phenyl 200 g of the-ne.w _calcium salt of pheiloxy- . 

mercuric· acetate is .added to· make a concen- methylpenicillin are· thoroughly mixed with 

tration of. this substance of. l: 20000 in the 60 g potato starch and 20 g kaolin and the 

. IS. ~luti~n.: -pie viscosity measured ··by a rotation mixture is granulated With. an aqueous solution 70 

VlSCOSUDeter should be 35~ cP at 20° C. of 4?~ gelatin after which the granulate is 

. 30.0 g of the-sterile (alriumJ.alt of pheno:xy- completely .dried. It is· then mbred wii:h 35. g 

methyl penicillin treated ·\\ith lecithin as de- potato sWch ~ 35 · g talcum· after which the 

scribed above is· stirred into SO ccs Of · the mixture is analysed and compressed _to tablets 

20 sterile · solutjon of carboxyinethyl cellwose ·to of such a weight that each tablet contains 200 · 7S 

form· a uniform suspension, after whieb. more mg of phenoxymethylpenicillin~ . · 

of·· the solution is added to form 100 ccs of · The serum concentrations in normal persons 

the solution whicli is then homogenised in a after oral administration of one such. tablet 

homogenisation apparatus. The resulting sus- are compared in the folloWing Table II with 

2S pension· contains 300 mg of the calcium salt the serum concentrations .obtained by adminis- 80 

: per ml. . . . · ·. tering tablets of the pota5sium salt of pheii<JXy-

·. By -using such a suspension for intramuscular methylpenicillin · in the· amount of one tablet 

·. inj~!15 in no~~ ~ns' the folloWing containing . 200 mg of . phenoxymethylpeni­

pemcillin ooncentranons m the serum were cillin. 

30. found after the intervals stated, each bijection 

coriraining 209 mg of the ·. calcium salt . of 

phenoX}inethylpenicillin, the COilcentrations of 

benzylpenicillin .iii the serum measured after 

injection of 300 ___ 1lJ.g __ of._Jhe 2!ocain salt of 

~ · benzylpenicillin being giveilTorcomparison: 

TABLE II. 

PhenoXymethylpenicillin (given as calcium salt) 

(,u.g. per cc serum). 

Sub-

8S 

---·-.--..:~-·-·-·--··-t .. ·. TABl.E L __ _ jeers ih lb 2h 4h' 6h 7h 

Phen0xymetbylpenicillin (given as ca.lciuni salt) 

· . (pg per cc serum). . 
. I A 0.11 1.3 1.4. 0.20 ...... . ,. 

B 0.24 1.2 0.9 O.lS 

sub.: 
:. i 40 iects 1 h 8 h 12 h 24 h 

c 0.22 1.8 2.4 028 0.04 0.03 

D 0.08 1.3 '0.61 0.12· ~ -
E. 0.35 1.s· 0.52 0.10 

--·-·-"-. \'.·,·:.1_,.·
1
·' . ·.!.. ·.. ~A~-· -.-1-.,~--.. -1-.1--. 0-.2--0-.-06--0-.-06--0...;.06_ 

, B · 0.7 . __ 0.6 _. ___ 0.3 0.2S O.lS 0.06 . 

.. _-- .. t.L ~;: _ }:~ -~:: :-~~ g:g;. -g:g: g:: 
' ' ' . '45 .· Ji, '·. 0.3 '-'-~.2,. 0.2' 0.28:, 0.17 ().06 

" ....... ' .- ---------------
.. ; 
'! 

Average 
,,. 

020 1.5 1.2 0.17 -
Phelioxymethylpeiiicluin (given as potassium -

salt) (pg per cc se~) 

·Aveiage .· 
.. ·: > .. l.3 0.76 0.26 0.15 ~ 0.10 0.06 . Su~ ·... ·- - ·-·· · - -- · 

300mg· · 
. : procain - . . '°' beazyl.. : 

peaidllin . 
. :. - . 0.59 0.42 0.40 0.45 .. 0.38 0.04 . 

. . . ~-~-- .· ... ··-. -..... . 

· - · • - < • Table. I sboWs ·that the calcium salt of 

-·---· .. · -· ~-----phcnoxymethylpenicillin during the ~ two 

· . . · .. · SS hours prOduces higher penicillin concentrations 

. ...~·.··~ ·-~~-- -~ ~ . . . . . . 

·,.: ... 

jects ih th 2h 41i 

'A--it.l~354.16 - 0.43 . 
B ... 0.26 1.1 · . 0.82 Orl4 
c . 0.01 0.22' . 1;7 ' o.so 
D 0.40 . 1.1 . 0;90 - 0.13 
E 0.10. 0.48 _ 0.46 0.04 . 

Awrage ,. 
0.19 o.ess · -0~93 0.25 

-. 

,. 
".(.~'. 

6b 

Q.07 

7h- 100 

-' 
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The .Table shows t&&t the· caldllni ·salt is 

~~to the potassiwn salt. The calcium . . W. B~ A. THIEMANN,· 

silt ·is. howeV'er, free of foreign penicillins Prestige Home, 14 to 18, Holbom4· . · ........ . 
P!tJCluced by the fungi, f()r instance penicillin London, E.C.1. . .. 

K. ··: -. ·· .. ·.. ·------ .Apt f~ the Applicant. . ·. ' ' 

------------·---·-·--· . - . .. . .' ':: .· :.:' 

I..camjDgtoD Spa: ·printed for Her Majesty's Stationery Of&cz, by the Courier Press.-.;.uns. · 

~tiibcd at The Patent Office, 2S, Southampton Build~ Loadcm, W.C.2; fzom which 
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