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.· ... ···(.lql~"lf..,..,~~a~fOT the 
•We~ BlU~TOJ:;".'MYBRs~. COMPANY;:_:~: etlr•· oxo: .. ,:5;.~ thia- l •jJZabicyclo- [4£l;O]oct.:.. 2-

pol.jti~i:), Of; t),le State· <>t I)ela,wate, pnited ene.;2-Gk acid, which ·acid has · the stru.c.;; 

States of-Ame:dcit; .of: Th.onipson ·RoaQ.,.~st· ~al formula.: 4S 

SyiactiSe,-State_ofNew Yo,,.k,··"{Jnited:St&tes,.: 

:~~~··· 
c.otn.p~unds ohralue. as autiba~~lapts;: as· 

riuttitional · '8upplements· Jn· aitim~l · f~ds, a:s 

agents f()f tn~. treatment :o:f m..aJ1t~tis in cat:de,:: 
l~ . and: · as .therapeU.tic . apts in ·. · po:qltcy, 'ti,1,ld/ 

.... animats, including .man, ,iti the .t~tnient of 

irifectioiis diseases ·ca~d ey:.Gra:r_n'-positive· 

~o. 
an~~ra;i;;:.=::: ·t~;!8'.·~poµna:·.~~-
1ll0nly called :cephaloglycm: or. 7'.'.(D,;q:.am.Jl.lo­

phenylacetamido)cephalosp0ranic; .acid· -~ 

bee!f'described and· claimed in British :Patent 

Seecl.fic:a.tion No. 985,747,. Thi~ :.~Dipoµtict 
cihib~ts ·high; actjvity: in VifJro against bQtQ 

~5. Gram-positive 'and · Gram-negative: :baeter:,ia 

but sUf'fe:rs :frOm ·the· severe draw®ck Of· de;;: 
¥:Posllig .• rapildy .· .. i iii.· aqueOuS; ·. 'solftti!'DS., ;:: as 
mdi~ted by footnote 9 of Qauve~ .et 'at;: 
J;'.Anier.Cheiti.Soc. 84, .· 3401-34(}2 · :(~'6Z) 

30 ifud by Wick; and Boriiece, Applied<M,i~~, 

biQfogy 13(2), 24~253 '.(March/ 1;6~J: : : 

·• We" have now found that:~halQglyem ,may· 
b~ ~acted "ith . acer011e. iP pJ!Q<iliee ·!l }lew· 

chenucal co~p~und whieh ts. ~bstan.t.ijlllf 

more stal>le '"in .aqueiJus solution· and yet; iS' 35. 

~l::.,X:Jo~~n!=:~ro:~~-.aa~ 

40 ~~z::.;;:::.~:~t .:;;:::. 
is:·. provided 7'.'.(2;Z~etb1l-5~0x:o~+-phenyl-

;~:;?;J.~yl).··~ 3 .• aee~ethyl;·~::~~ 

~ ' ; .· •. 
i . ·~ .. 

This.:,acid, ·has. been: given the ttivial name. 

hetaspo:dn. and may: also be. named 7-(2~'];.. 

dUn~JhYl- S :.. ~XO:.;; 4 - phenyt - l - imidaz-

olidinyl)-cephalospotanic acid. 50 

. The· invention includeS the nontoxic, phar­

maceutically aooeptable : salts of ' the al»ve 

compound~ .. 
:The invention :also• ptovides a pro.cess for-

. the : preparation o~; the compound of the 55 

formula (I) above · arid "its nontoxic, 

pliapJ,1ace11tically acx:eptal:>le salts, which ·pro-
cess: '"Comprises rea'ctiag·. cephaloglycin cir a 

salt:tliereof;'with:':il~'ieast ·an ·equimolar ~weight 
of llcetene · iil the,·· abSence : of substantial 60 

aDlQUDts of water at a pH in the rang~ of: 

5 t(). 9· :.and: at !l tempet~ture in the range of 

... ,.:ioQc. to +sooa· · 
The nontoX.ic, .·pharmaceutically aeceptable 

salts include, for example, (1) nontoxic 70 

pJiatm,aceu#cally :acceptable salts o~ the 

~die· car~xylk···.~c::id' 'group· such 1111 the 

so~um, potassium;.· calciUm., ··aluminium and 

amnioniUm. salts·• and ·· nontoxic substituted 
ammonium salts : with amines . such as ' tri.. 75 

(iO\Ver)'•alkylamineS, p~ine, dibenzylamme, 

~ ~t>enzy~ .. ~ta·phenet1!-Ylani!ne,,. 1 •ephenamin~ 
N;}ll~ .,. . dtbenzylethylene4tamme, · dehydro­

a~ietyliuniiie, N ,N'~bis"'dehydroabietylethyl-· 

enedilimiµe, N-(fower)alkylpiperidines., !IUCi!" ~} 80 



N-ethylpiperidine and other amines which acid wa8 suspended in SO ml. water and 1.5 65 
have been used to form salts of benzyl- ml. triethylamine was adde~ .. follo~ed. by 
penicillin; and (2) nontoxic pharmaceutically 50 ml. tetrahydrofuran and'. µtore· triethyl­
acceptable acid addition salts (i.e. salts of amine dropwise until the _pH of the solrit~on 

5 the basic nitrogen) such as (a) the mineral acid reached 7.1 and only a Sma.ll am_oiint of the: 
addition salts such as the hydrochloride, starting acid" remained undiss0l~dfthe solu­
hydrobromide, hydroiodide, sulfate, sulfamate,. tion was then eooled to 3° C. The reaction 
sulfonate and phosphate, and (b) the organic mixture was stirred at' -5° c. for one:..half 

. acid addition salts such as the maleate, aeetate . . ho'lir and 'then allowed tO wann to + 200 c. 
10 citrate, tartrate, oxalate, succinate, benzoate, during one hour. R was dilute~ with 350 ~I.' 

fumarate, malate, mandelate, ascorbate,. (3- water and 110 ml. wet tetrahydrofuran was 75 
naphthalene sulfonate and p-tolueneSlilfona:te. · distilled from it at 3S° C. on -·a rotary 

The carbon bearing bearing the free amino evapOl'ator. ·The resulting gelatinous mixture 
group of cephaloglycin and an asymmetric was fotirid to have a pH" of 6.0. It was· shaken 

IS carbon atom and thus cephaloglycin and also with 500 ml. ethyl acetate to give a ~able · 
hetasporin can exist in two optically active, emulsion, and then acidified to pH 2 with 80 
isomeric forms (the D- and L-di- 10 ml. of 42% phosphoric acid. The product 
astereoisomers) as well as in a- mixttire of the was .quickly extracted into the ethyl acetate, 
two optically active forms, all of which are the .layers ,separated, and the aqueous phase 

20 included in the present invention. · · washed tivice more with 3.50 ml. portions of. 
The hetasporin of the present invention is ethyl acetate. ··The. combined ethyl acetate 85 

prepared by the reaction of acetone with extracts were washed onee ·with 300. ml. 
cephaloglycin. Although some .reaction will ~turated sodium chloride, twice· with· 300 ml. 
occur no matter what molar proportion of portions water, dried briefly over sodium sul-

25 reactants is used, it is preferable in order fan; filtered and evaporated to dryness at 
·to obtain maximum yields to use a molar 3.5° C. The semi-crystalline residue was 90 
excess of the acetone. While, the reaction may washed onto a filter with 200 ml. dfy ether, 
be conducte_d in any inert organic solvent pried, ·screened through a 40-mesh screen 
(e.g. tettahydrofuran, methylene chloride, di- then rewashed with 200 ml. dry ether to '° oxane or benzene), it is u5ually preferred to give 6.05 g. (S3.4%) of 7-[D(-)-N-carbo­
conduct the reaction in excess acetone as benzoxy - ·. 2 - phenylglycyl]cephalosporanic 95· 
solvent. Water is split off during the re- acid as white, crystalline powder, m.p. 143-
action and it is thus desirable to have as 145° C. Its infrared spectrum in KBr was 
small· ail amount of. water as possible in the characterized by the· following absorption 

35 reaction medium. The pH of the reaction bands: 3.02 NH; 5.60 to 5.66, ;8-lactam; 
mixture should be from about S to 9 and pre-: 5.72 to 5.8S, ester, urethane and free acid 
ferably on the alkaline side. The pH may be carbonyls; 6.01, amide; 6.6, amide II; 8.0 
adjusted to within this range, if necessary, by to 8.2 microns, urethane and ester CO-C; 
the addition of an alkaline material such as, 14.4, monosubstituted phenyl. 

40 for .example, sodium hydroxide, sodium car- 7-[D( - ) - 2 - Phenylglycyl]cephalosporanic 
bonate, potassium. hydroxide, potassium. car- Acid.~In a SOO ml. pressure bottle 1.50 g. of 
bonate, ammonium hydroxide, ammonium 7 - [(D( ~) - N - carbobenzoxy - 2 - phenyl­
carbonate or organic amines (e.g. triethyl- glycyl]cephalosporanic acid was dissolved in 
amine). · . . 15 ml. dioxane, .followed by 7.S ml. water~ 

" The temperature during the reaction is not 4.S ml. saturated sodium bicarbonate and 71 
critical. The reaction will. proceed satisfac- ml. water in that order, care being taken at 
torily at room temperature and may be ~ch. addition to agitate vigorously so that the 
hastened by heating, . starting material remained in solution. The 

The following example illustrates the best bottle was flushed witlt nitrogen, and 1.50 · g~ 
50 mode contemplated for carrying, out this in- of 30% palladium on diatomaceous earth was 

vention but it is not limited thereto. ad.ded. The bottle was purged with hydrogen 

EXAMPLE 
7 - [D( - ) - N - Oubobenzoxy - 2 - phenyl­

glycyl]cephalosporanic Acid.-The mixed 
55 anhydride of N-carbobenzoxy-D(-)-2~phenyJ­

glycine was prepared by dissolving 6.00 . g. 
(2LO millimole) of the latter compound in 
100 ml. of dry tetrahydrofuran, aqding 2.96 
~I. dry triethylamine (21.0 niillimole), cool-

60 mg to -S° C. adding 2.00 ml. ethylchloro­
formate (21.0 millimole), and stirring at "'-~!> 
C. for 10 minutes. To the resulting slurry was 
added a solution prepared as follows: 5.72 
g. (21.0 millimole) of 7-aminocephalosporanic 

and filled to a pressure of 49.0 p.s.i.g." Shaking 
was stane(f, and . the pressure in .the bottle· 
was observed to fall rapidly to 4~.5 p.s.i.g. 
during ca. 2.5 minutes, and no further de­
crease in presst1re was noted dUring ._the total 
reduction time of s.oo· minutes.· The· solution 
was immediately acidified . to pH 2.0 with 
6 N hydrochloric acid and filtered to remove 
the cat!\lyst, which was washed with .a few 
ml. of ·acidified water. The filtrate was 
neutralized to pH 3.65 with saturated ·sodiµm 
bicarbonate solution and evaporated to dry-
ness at 35° C. on a rotary evaporator. The 
crude product 7-[D( - )-2-phenylglycyl]-
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cephalosporan~~ acid ·. (~is~ L c~Iie(i ¢ephafo­

glyciil.), ·weighed 1.02 g. and<was shown· to 

contai~ ··45.%. by weight of s.odium >chloride. 

The yield cf. desired prod'ilct · .. w. •. a:s : therefore 

(. ·._. 5 0.57 g. ot 51%. Its infrared· :spectfµin (KBr) 

ha~ . the:. following characteristic' b8nds: 3 .00 

to_ 3.15:, NH: and NH;; 5;159 Jct'.5.77,, /3-
lacta:m and·e,ster; 5.97, amide ¢a~boilyl; 6.25 

to 6.40 phenyl and carboxyla'.teL 6:), amide 

10 II; 14A microns, monosubstitued-'phenyl. 

7 - (2,2: .,: Dimethyl .:.; 5 :,; oxo·~. 4 ::;· phenyl-

1 - imi(lazolidinyl) - 3 ·::.. ace,toxymet:hyl - 8-

oxo ..: s·:,.: thia - 1 - azabicydo·"":I~t2.0]oct-

2-en~-2.;;ok · Acid, Triethylainine\ :sa:lt.-A 

15 mixture of,'4.92 g. of 7-[D(-}-~~pbenyJglycyl]­

cephalosp(jranic acid (containing ·so%· $Odium 

chloride) .and 0.69 ml. dry ·:·triethy~~ine in 

69 ml, anhydrous acetone was · st(jppered and 

stirred af· 25° C. for 14S ·hours> The in-

20 soluble sodium chloride wa$'>rciJioved · by 

filttation and solvent was . removed ''from the 

clea:r, · ligh(. brown filtrate. on' a rotary 

eva'p0rator ; at 35° · ... c. The residue was 

evaporated .. again with about ~o .·mt· dry ethyl 

25 acetate an~ rinsed from the_fiask\vith 200 i:nl. 

dry ether> ;The slightly hygroscopic crystal­

line ·product (triethylamine sa]f of hetasporin) 

weighed 2~~0 g. (90.5%, yield)/ An attempt 

!o detentiine the melting poinf:sh9we4 'that 

30 1t gradi.tally · 'decomposes . at.· any ·•temperature 

above'_ 100° 'C. It infrared ~spectrwn -(KBr) 

had intens¢ bands at 2.95 (NH); 3.66;, 3.75 

and __ 4;02· · (triethyl-ammonium);> 5.67 (/3-
lacta.m); · $.78 (ester), ,5J~6; :;and .. 5.91 

35 (imida.zolidinone), 6.2() ~ (carboxylate), and 

7.12 :criieroris (ester)'. \ : < ·:, 
·. AfUiZ,<catc'd for · CuHa~l:'f."011S;HiO: C, 

57.42;, H, -7.14; N, 9.~~. f'ot1llcJ..:~ . C, 57.34; 

H, 7.98; N; 9.ss~·. ·· · .. :· · : · . 
40 7 - {2,2 .. i DimethyL•,5 - ,·oxo ·- 4 - pheilyl-

1 - imida~olidinyl) ~:. 3 ~ a~e.to~ymethyl - 8-

oxo ~ 5 . .:. thia - l - azal;)i.Cydo -"[4.2.0]oct-

2-ene-2-oiC ·Acid.-The tri:e:thylamine salt of 

hetasporiri;, . .2.40 g., was dissolVed in 110 ml. 

45 water; Jil~ered, layered ~ith)lO ml. ethyl 

acetate;-- aµd acidified .. .to .P~ ~·with 42% 

phosph()riCacid. The.' free: .• ·:a¢i4 'was quickly 

CXtt~Cted' into the solvent,•, and )he aqueous 

layer· \\>as extracted twice more :with 60 mt 

50 :portions .of et:hyl acetate;.·:1Ji~ r:;ombined ex­

. tracts . were washed onee' . with. 50 . ml. of 

. satut8te(L5odium chlOridC'and·twice· with 40 

· II1~· p,oi'tions of ~ter. The: solutiC)ri was dried 

bnefiy over sodium, _ suJfate,' filtered, and 

55 evaporated-' to about 3 mt at::35o ·c. on a 

. rota1Y,: eyaporator. The concentrated solution 

: was··dihited with light petroleUri:i, b.p. 60-

• 70°. (:,:and the solid product, hetasporill, was 

· i.sola~Cd by filtration, '450" mg. (23.4% yield). 

60 · Its infrared spectrum (KBr) had.· tb¢ follow-

. ing 'bands: 2.94 (NH and H 2()), 335 and 

3 .40 (aliphatic CH), 4.0 (acid hyciroxyl), 5 .62 

(.B'-lactam), and a broad band centered at 5.75 

niieroris (includes carbonyls of fre~ l:lcfci) ester, 

65 · an4· 'imidazolidinone). The infrared spectrum 

:~ ·. 

... •' 

shOwed th~ "fotal absence of an amide II band 

near 65 microns. The NMR spectrum of this 

product in D 20 revealed only the expected. 

protons: 7.4 ppm, aromatic H; 5.8 ppm, N~ 

H 20, and acid OH; 3.0 ppm, ,8-lacrsm H, 70. 

4.75 ppµi, =C-CH:r-0; 5.0 ppm, 

N~(CeHs)C=O; 3.4 ppm, S-CH;!.__._;_ 

2:0 ppm,· CH3C=O; 1.4 ppm, (CH3)2C. ·· ·· 

Anal. Calc'd for :C:i1H23Na01 S.1/2 H 20: 

C, 55;49; H, 5.32; N, 9.24; Ii20, 1.98. 7S·­

Found: C, 55.37; H, 5.37; N, 8.95; HzO 
2~ 

. 

The hetasporin prepared above exhibited in 
vitro Miniinum Inhibitory Concentrations 

versus S. aureus Smith of about 1.0 mcg./ml., 80 . 

versus. the· ~nzylpenicillin-resistant S. aureus 
Bx-1633-2 of about 6.2 mcg./ml., versus 

S; enteriti"dis of about 3.1 mcg./ml., versus 

S. typhosil8 of about 6.2 mcg/ml. and versus 

Shig. sonnei of about 3.1 mcg./ml. and, upon SS . 

intramuseular injection (i.m.) or oral 

administration (p.o.) to mice exhibited 

CDso's ~f about 5.2 mgm.Jkg. i.m. and 6.8 

mgm./kg. p.o. versus Staph. aureus Smith, 

of about 45 mgm.fkg. i.m. and about 26 90 . 

mgm.fkg. p.o. versus S. aureus Bx-1633-2 

and of about 38 mgm./kg. p.o. versus S. 

enteritidis. 
Th~ invention includes a pharmaceutical 

composition comprising the compound of the 95 . 

above formula (I), or a nontoxic pharma­

ceutically acceptable salt thereof, and an 

inert diluent or carrier. 
Tile invention further includes a method 

of treating infectious diseases in poultry and 100 

animals excluding man, caused by Gram-

. positive or Gram-negative bacteria, such as 

mastitis in cattle, which method comprises 

administering an effective amount of the 

compounil of the above· formula (I), a non- 105 

toxic phannaceutically acceptable salt 

thereof, or a composition as defined above. 

WHAT WE CLAIM IS:-
1. A compound of the formula'.: 

0 

2. A nontoxic, pharmaceutically acceptable 110 

salt of the compound of claim 1. 
3. The calcium, aluminium, or ammonium 

salts of ·the compound of claim 1. 
4. The sodium salt of the compound of 

claitn 1. llS 
5. The potassium salt of the compound of 

claim 1. 
6. The procaine,. dibenzylamine, N-benzyl­

beril-phenethyl-amine,. 1-ephenamine, N,N' -

dibenzylethylenediamine, debydroabietyl- 120 

;i.~· ..... -~ : 
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. · ....... cep~losporanic. a~i~' (~J.So c~lJed ·,c~pluilQ.... shb\fed'the·totai:absence·of itn ·amide II band' 
· gtycin), weighed 1.02 g. atid'. was': .shoVin to neat:6.S mi"crons~· T:hC: NMR specthinl' of: this: 

'contain 45% by weight of sodhuri' chforid,e.. product in D2(,l reyealed only . the: e'xpected··. 
,,,..< J1le yield of desired produ.ct. ~s· therefore profons:: 7kppm, aromatic H; 5.8 ppm,_.N.H, . 
~· .-.5 · '0S7 g. or 51%. Its infrared spectnirii (KBr) H20, ~d. acid _OH; 3.0 ppm, P-lact:am. H;:- 70: 
~.,. bad the following characteristic bands:. 3.00 4:75•: ''J>Pm, ·· =;c;,,..c.Hr-0; 5_.0<ppm, 

···to 3.15, NH and NH2;, 5.69. tqO:S..71, #-- N~(Ce:a:1)G=;O; ·3;4 ppm,· S~i--; · 
lac.tam and ester; 5.97, alD.ide c.ai,-boilyl;. 6.2.5 2.0 pwn,' CHaC O; 1.4 ppm;'(CHa~C.· 
t() 6.4, phenyl and carboxyl~t~; '6.5, ·amide Anti!.'' Cak'd for: ~1H2sNa011S:l/2 · H20: 

10 II; .14.4 microns; ·monosub5t~tued'ph¢riyl. ·· c;:·55A9;'•H; 532; :N,<· 9.24;" :ff20, ··1.98. iS'· 
:::7_ (2,2 - Dimethyl ..,.5 ~:·oxo :.:·:4 ."-phenyl- Found: 'C/55.37-;·'H, ,5.37; N~ 8.95; H20 

· l "'-Jmidazolidinyl).,; 3 .,; ~cetoxymethyl - ·8- 2A4. ·. · : . .. ·. :r · ·, .. '' '· ... 
oio -J.., thia .-L.., · azabicyclo·~···[4.2.0]oct- The hetasporin prepared· above exhibited'in 
2~ene-z,..,oic · Acid,,, Triethyhuµflie ''S~t.~A 'Tfitro · .Miliiiti~ ,. Inhibitory ··Concentrations 

15 mixture of4.92 g. of 7{D(-:-)'.'.'~-:phe_iiylglycyl]- ve~us. S. at:ireus Smiih of abo·ut LO mcg;/ml., 80:: 
cephalosporanic acid (C()ntaining.~0% sC:Jdium ver8us the 'benzylpenicillin~~sistarit, S'.- _'aureus 
chloride) and 0.69: ml. dry triediylam~e in Bx:·163~;;2 ""<:If abOut': 6.2 · :mcg./mt; versus 

. 69 ml. anhydrous acetone :w#s s~oppere4 an4 s~: 'ent.eritidti: of )1h9ut' 3.l mcg,/mt;' versus· 
. ·stirred at 25° C. for J45_;h(>urs. The iri..; s~ ·ty/;kosde (!.f a~tit 6:2 .!ilCg/rriJ;·and vetsus· 

20 soluble socli:um c:hloride ·. was f~oved by' Skig. soniiei of about 3:1 Jl:lCg./ml; and;:--upon 85 
filtiatiOn and solvent,· was reinoved : froin the inti'ainjjScµlar ., ,. inj~tion · .... (i.m.) < or: :oral 

~=~;~~~~~·at\)r~J~,-.·.·'~rra+.h~· 0~si~u~ ro:: ~~~~f.tia~~i~:~·>ni:;/k~:~~-~C:~i~~~. 
evaporated again with a1l9u(SOiJlt dry' ethyl mgnt/kg;' p,o; versns Staph; 'auretts Smith; 

25. acetate and rinsed from the,fiask with -200 ml. o~ a1Jout .4? ~gm.jkg; , tm:. and 'about 26 90· . 
dry.· ether.(The: slightly hygro~opic crystal· mgrn~fkg .. p.o. v~sus''$. "'liitd'tUs.'' Bx-1633-2 
line._pr9dud,(triethyl8mine,salt:pf'hetasporin) and· of': abciut ,3g· ingm;jkg. p;o;. versus· s~. 
weigh¢d ·' 2'.40 g~ ~(90S% yield)'. :'An. attempt enteritidis. 
to determine '.the: me)ting point sl:j.o:wed" that . ,· Th~ "inveiitio_n includes a. pharmaceutical 

30 ·. it graciua}ly :decoinposes ·. !lf,iµiy: temperature composition. comprising the. compound of the . 95 . ·, 
above :100~ 'C. It' infr.ared spectr'um (KBr) above formula (I), or a nontoxic pharma-
had . intense' ban4s>.at . .2.95 (NH), 3.66, 3.75 ceutically acceptable salt thereof, and an 
ari!l . 4.02 .' (~i~hyl-aitunonium), 5.67 (P- in,ert diluent or carrier. 
Iactmri)~ , 5~78 ·:·(ester), 5;86 and 5.91 · The invention further includes a method 

3S (iriiidazolidinone), >'6,2() (carboxylate), and of treating infectious diseases in poultry and 100 
7,12•)riicrons' (ester)/ . · animals excluding man, caused by Gram-

Airal~ "Ollc'd 'foi C2.;HaiiN406S.::U,O: C, p-ositive or Gram-negative bacteria, such as 
57;42;:.H,: 7;14; N/9;92 . .'F<iimd: C, 57.34; mastitis in cattle, which method comprises 

40
. H.; _7,9s; ::~};9;85~:,' · .·· ·· administering .an effective amount of the 

7.~(2,~ :-·Plltl.~thyf:- 5 - oxo - 4 • phenyl- compound of the above formula (I), a non- lOS 
1 - lltl.iciaz<)J~dinyl) ·• ;;._ · 3 - aceroxymethyl - 8- toxic pharmaceutically acceptable salt 
ox9 :"'; 5 ··~ thia .., L- azabicydo - [4.2.0]oct- thereof, or a. composition as defined above. 
2-eJ)e.:.z.:oic ~eid.~'Th~ ttiethylamine salt of 
heta'sporlri,,2A:O g;, 'was' dissoJved in 110 ml. 

45 waterj filt6'ed;: layered with 110' ml. ethyl 
acetate,: ,illld'. ·acipified t<> pH 2 with 42% 
pho$phorfo · acid;' The free aci,d "Was quickly 
e:ic,tra~d, into :the, solyent_. 'and the aqueous 
layer was extracted twice more with 60 mt 

50 p()rlioris. of ethyl acetate. The combined ex-
. tracts were washed ' once :with· ·so ml. of 
saturated ··sodillm.· chlofide and twice with 40 
mt . portions. of 'water. The; rfohition was dried 
briefly, ,over••. :sc.)dium ... swf~~e, fi.ltered, and 

5S evaporated )o .. about. 3 . nil. at· 35° C. on a 
rotll,rf evapor~t<)J:. The concentrated solution 
was. dihited WJ'.th.Jight petroleum:, b.p~ 60-
70°. .. C., and: tbe:,1iolid prodll.Ct,: hetasporin, was 
iso1ated:·by .:filtration,. 45Q, Jll,g. (23.4% yield). 

60 Its' infrared spectrlilil:.{LQJr)';hadthe follow-. 
· fag bands:· 2.94 (NH and J:I20), 3.35 and 

3AO (aliphatic CH), 4.0 (acid hydroxyl), 5.62 
.· (,8-Iactam), and a broad band centered at 5.75 
.· microns (includes carbonyls of free acid, ester, 

65. and_·iinidlizl:)Ii~one)/The)nf~ed. spectrwn 
·-"'"::_'.:·;·_ :". 

: : ~ 

WHAT WE CLAIM IS:-
1. A compound of the formula.: 

2. A nontoxic, pharmaceutically acceptable 
salt of the compound of claim 1. 

3. The calcium, aluminium, or ammonium 
salts of the 'compound of claim 1. 

4. The so.dium salt of the compound of 
claim 1,: 

5. The pQtassium salt of the compound of 
claim 1. · 

6. The pJ:'Ocaine, dibenzylamine, N-benzyl­
beta-phenethyl-amine, 1-ephenamine, N,N'­
dibenzylethyle~ediamine, dehydroabietyl-

110. 

115 

120 
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amine, N,N' -bis:-dehydroabietylethylenedi­
amine:, or N-ethylpiperidine salt of the com­
pound of. claim 1. 

7. The triethylamine salt of the· compound 
5 of claim 1. 

8. The hydrochloride, hydrobromide,. .hydro-­
iodide, sulfate, sulfamate, sulfonate, or- phos• 
phate, salt of the comppund of claim 1. 

9. The maleate, acetate, citrate, tartrate, 
18". oxalate, succinate, benzoate, fumarate, malate,. 

mandelate;. ascorbate, fl-naphthalene sul~ 
fonate, or p-toluenesulfonate salt of the com-· 
pound of claim 1. 
· 10. A process for the preparation of the 

J': compound of the formula (I) defined in. 
claim l, and its non-t<OOc, pharmaceutically 
acceptable salts, which process comprises re­
acting cephafoglycin, or a salt thereof, with 
at least an equimolar weight of. acetone in the 

20 absence of substantial amounts of water at a 
pH in the range of S ·to- 9 ·and at. a tempera­
ture in the range of -200C. to +sooc .. 

11. A process as claimed in c1aim 10 
wherein the reaction is carried out · with 

25. excess acetone as solvent. 
12. A process as claimed in claim 10 or 

cl&lln 11 when carried oµt at an alkaline 
pH. 

. 13. A process- as claimed in claim 10 and. 
substantially as hereinbefore described with 30 
reference to the specific Example. 

14. A pharmaceutical composition com-
prising the compound claimed in claim 1, or .. 1"_1. -:·i 
a salt thereof as- claimed in any one of· claims ~ · 
2. to 9,. and an· inen diluent or carrier. 35 ., 

15. A method of treating . infectious 
diseases in poultry and animals excluding 
man caused by Gl'lllll-positive or Gram­
negative bacteria, which method comprises 
administering an effective amount of the com- 40 
pouBd· claimed in claim 1, a sa1t thereof as 
claimed in any one· of claims 2 to- 9, or a 
composition- as claimed in claim 14. 

16. A method of treating mastitis · in. cattle 
which- method comprises administering an 45 
effective amount of. the compound claimed in· • 
claim 1, a salt thereof as. claime4 in any one 
of claims 2 to 9, or a composition' as claimed 
in claim 14. 

BOULT, WADE & ·TENNANT, 
111 & 112, Hatton Garden, 

London:t E.C.1. 
Chartered Patent Agents, 

Agents for the Applicants. 
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