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formula 1. 8 carbon
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t¥on ar ing mammals, because they lack the bitter
taste of lincomycin.
A -~ Accordingly the present invention provides
— a bactericidal composition comprising as the
active ingredient a compound of the general 55

I formula 1 above together with a pharmaceuti-
and the salts thereof. cally acceptable diluent or carrier.
The novel compounds of the invention are Furthermore the invention also provides a

represented by Formula I, wherein X is OH, process for the contro] of bacteria in animals

chlorine, or bromine; R, and HR, are the (excluding man) which comprises orally ad- 60
20 same or different alkyl or not more than 20 ministering a compound of the general

carbon atoms, advantageously not more than formula 1.

8 carbon atoms, cycloalkyl of from 3 to not The novel compounds of this invention are

more than 8 carbon atoms, or aralkyl of not prepared by condensing lincomycin or analogs

more than 12 carbon atoms, advantageously thereof with an aromatic aldehyde to produce 65
25 not more than 8§ carbon atoms; and R, is a 3,4-O-acetal of a lincomycin, tritylating this
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nore than 8 carbon atons, or aral kyl of not prepared by condensing
|l i ncomycin or anal ogs nore than 12 carbon atons, advantageously thereof
with an aromatic al dehyde to produce 65 25 not nmore than 8 carbon atons;

and R is—a 3, 4-0O-acetal of a rinconycin, trityrating this 2
1,211, 380 2 compound, if it contains
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linco- 6,8 - di Ofeq M & 7-B-tnity i PRt A hygbtame&-ggl ¥ °t° raé' °Z§§ ﬁé’ﬁ% it
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pyrrol i di necarlé) x%%“iig? 'fyga%}e% c}tah &top ﬁxosxdc Ofo QS %gl ? -%:- anco”
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of U S. Patent 3,086, 912. The above de- 170 szﬁerlf&mmtdhimdqsocﬁetoh rcrdumts
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[err] is 3,088, $ldclAme -Q%IHMAS) O ctsmpcmn spr& duFEE QPYY deskelbRC QEEY, huce
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_ (t rans - 1 mat(ﬁy{nula Ithwherf quR afe met lzmd d b gl\ n% 'E wl-b
C also lS l 1 eca o) - =

repl aced, by 20 gy 8- in oad &é&ﬁ@l Eﬁi i Yoo amsmi@ paﬁgYi‘urses %,
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Li nconycin D, nethyl 6,8 - dideoxy - 6 - erythro - [err] - D - galacto -
octopyranoside. 35 (trans - 4 - propyl - L - 2 - pyrrolidinecarb-

Li nconycin or any of the conpounds of oxamido) - 1 - thio - D- erythro -
[err] - D- Formula Il which has the D-erythro con- gal acto -
octopyranoside (Formula Il wherein figuration can be converted to the
L-threo Ris nethyl, -RH is propyl, and R err] is configuration by
converting the 7-hydroxy 95 hydrogen) is obtai ned when the fernmentation
groupzto a 7-oxo group and thenzpgsk again 40 of U S PatenB 3,086,912 is
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i sopropylidene- than 12 carbpn atons, advantageously not 5 |inconycin
whi ch on oxidation with chrnprr c nore than 8 darb®h atons. Exanples of
al kyl -$*oxi de gives 7 - oxol- 8,4 - O - isoprogylidene- idene, 3

net hyl 6,8 - dideoxy - 3,4
ne, ethyl- 40
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oct anopytanos - 7 - ul offi de Whi ch ciuals'Babnd RORGYyEdIRNG, not Giofeadecy! i dene,

pent adecyl i dene, rrent th sodi um bhﬁnd@y@rhmetoms (leqbrﬂmrmegdlenehexadecyl i dene,

- hept adecyl i dene, oct ecyl - 45 toa i ol Y‘I;E@’rﬂ’é c_f";('morefwf’ 6,8 - di deoxy
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cycl openidy Bived@nexo ¢ +©hesm}tbpyh@6m edgrf,‘l‘f Il a X ]udg f'ﬁ f&yggfl?ﬁct‘lgpyr anosi de)
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2- phenydcierdpypdoderie; v Iosidet
phenyl Ff[: (Sb hqg) 'Q(erlﬁg xet phti&hyl ﬂiﬂﬂidﬂé&hden@&rcoiyf’ﬂeﬁe ph@&l&dur e
dene. 4. rrylcr eth n 1erL orrplmmds forps  theréphj syeép@spbﬂrdrr@,n and like
acyl Bt myrrslxdmcraeapxamﬂo]:erlrul auol kL as nggt “‘gyc‘ﬁe [?{éﬂc ¢ Cfrﬁ)%[%’demi’@é eof, to
her ei n {gn- deDetadeds e a;‘fﬁﬁé"é I e§clebkapylet péﬁﬁp,eg ibyscacyl ating a
com oun ua m a
compoury.,3Hr Ep at,g\p Wars d m t hidenayr tbexfzsurderacwl ratcmytegxyn &, f o nul a:
am No St @érEesporidig Stiped |cmgg@ﬁio rﬂ!@f pepalidenec o prdp e pAPEPEPEH Yy reacting a

idene
4- ox® db'ﬂ}pmme()f the formula: 205f This acylation and like acylations referred

[err] 6& neon flzs \::fl! a::}ﬁ:r%ecg:&};gm;ﬁz eof, 10 herein can be effected oY, prdckdus@(al- 55

amino sugars. The starting acid of Formula A
can be prepared by reacting a 4-oxo compound
of the formula:

4 wher E'daﬁlb pllcﬁr% 1! F 8B/ la eBm gfC aredsly | welly knowmrib ghey brt ofproaqylatikg ch i s
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genolysis, trityl, i.e., triphenylnethyl, di-

[err]

phenyl (p- met hoxyphenyl ) net hyl , bis-(p-nmeth- 5 oxyphenyl) phenyl net hyl,
benzyl, or p-nitro- benzyl, with a Wttig agent, e.g., an al kyl -

i denet riphenyl phosphorane—{see, e g, Wttig
Trippett, Quarterly Reviews, XVIl, No. 4, p.

et—al~—,—Ber., 87, 1348 (1954);
406 10 (1963)]. Exanples of

hydr ocar byl oxycarbonyl groups (Z) are tertiary-butoxycarbonyl; is
recovered fromthe reaction mxture is a benzyl oxycarbonyl groups of the

formul a: conventional manner, generall szly3
sol utions of thé reacti-on m-x——ture.

gxtraction from aqueous

eeH?Y

55 conventi onal n@ans z suehpasctwedw§r3®dpvlbxyzat| on, [err]s

chr omat ogr aphy, 6#°94 &t XYT&F* I

derivatives such E8’ sél’g, "tx ﬁjn;lﬁn él?ﬁie( Aino

i's hydrogen, nstro@phdﬁﬁ) Enxyheth$l benze, or q:yﬁ:foghexyl am nef sal
the amino 60 15 bemgyl, bnlmﬁowltlﬁa)pgeefxaﬁvplae alkglar bobenzoxy,

such conpounds. BV“"{FW;B’@%‘%; ra“%é??@b%ﬁ%gg@% bp br o

ing an acid of f uggfgrl vle&fs
groups of a aat alwst. Exemges 'of mrcad:canbgamycavuom(th

-conventiona

i zation ofLeasin formed

acid, e.griNthe®di- wherein X

, and |iberating
itrom acids from
. a p- chl or ocar bo-
enzoxy; “and enyl oxycar bonyl
is effective the fornula

to saturate a dowtshes b@d, afebutef‘\ﬂUIFYt}ngﬁcﬁfb?nﬁa a¥ feé%ErF‘}/é‘deh"ef"P‘é § mixture 15 a

hydr ogenol ysi s, a°CUMBBIATY! e&BPs FBI | o

ar bonyl ,

fioth

nner, genera éhextra tion .
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X[ err] is hydrogen, aIIyI or al kylllcof not nare T 8dﬂud4 peain omaécpmﬁﬁedsaucES

corpyergipriy rneanp rfeqhws ax%xeaﬂlm
¢

as phenyl - oxycar bonyl, | ox
and p-al | yl phenyl oxycarx- n Be In car r‘&‘;téf‘f’p R 92} PIeESS iﬁu
4- oxo-L-2- pyrrolidinecarbo I ¢ acid (For mul,gige)saltsS of m; Qcid dg, ashl

prepared Wttig raagextis hydto@enoﬁitralrrft&dxy, &lload, | Ryuiohekglpnme taadandrlnbaatmglthmaeamp e

Wttig reagentls leprein fv@&@lp@aﬁf hérmtm-e aci ff°"¢a‘F° GPMEPH dpgenat-
exchange resin I|°¥B°bgﬂz1”gd g”g f‘?ﬁ@ 5 a Q‘§ ﬁ,ﬁ’{"m é&}hfgﬁ Iﬁﬁﬁ%ﬁfﬁ
(Registered Tr athrl\&f)r’KJ)a: é’ 0 nked tp tM‘St vl @bie 'bdiddﬂ'&lthbﬂlch is in-
benzyl anmoni um 30 Rlerr] = [ ereffictive to effect hydrogenolysises camppyndt 1§
hydroxi de cycle is suitabl e | f de%[‘]r ed, the °§tﬂ§rff’1|1°r‘Y{:j’gcf€fﬁ1¥}Bunds of Formul a
wherein R err] is as glven e ese Wttig WVII cam be acylated wth
aci ds of Fornul a reagents a 4t epared by reacting an al kyl , & A B C D

or Eto form corrpounds of the 75 cycl oal kyl,

or

aral kyl tri pherdl pgEhis QT tigrosey gyt alkslig P‘]‘de with afase)lsuch as sodani de,

or 35 sodium or oomg

carbpn atoms, such ds
t%mﬁ;}cg ny10r pt 1-sodi um or ¢ - OH

[err]

pot assi um net al gheyloo armnﬂpta |psattfpteopdxgter- For exanphkg, le el i mnation of

produces alRyl i ,ﬁ‘g‘iﬁ%‘éﬁ %};@ ¢

hydr ogen hal i de fbewin al kyl tr.i ph %:%phos%om um hal i de;

4@‘?"‘ ezlq 40 [The prep

rati on of

phosphor anes is (f'd&:ﬁlﬁ%e eshlf! p&ﬁir@d Wity rdagdnPpat bbtaifdd APfhtinuiRCdéposited| dn, a Derier,4,
p. 406 (1963)]. Tihe WieigGtagdis hmsmgenezna:lclgynecarerg,edrb@mtor R araw mc B8% resin llke

sol vent, such as #erepereted biothe fHewingdiomaia: dj

ﬂ

el ‘*’*m

th
m n li q 1@ S If

corrpounds VI VITIB, VIglG or tetrahy,
bet ween VIIIDﬁ G

tenperature of t mhenee R, lgramapenoiboan Theoe Winig FOM

action nmixture. ‘ﬁfﬂl A RBRad Cﬁ%;lkyl’a
VIIIC can then 4- héiﬁg &N Esse s

converted to Cssmﬁdjlﬂﬁlor\ﬁo{absﬁ}mbydﬁd’e,eﬁﬁhe sodium or
potassium metalate of dimethylsulphoxide
For example, the elimination of hydrogen
halide from alkyltriphenylphosphonium halide,
produces alkylidenetriphenylphosphorane.
40 [The preparation of phosphoranes is discussed
in detail by Trippett, Quart. Rev. XVII, No.
4, p. 406 (1963)]. The reaction is generally
carried out in an organic solvent, such as
benzene, toluene, ether, dimethylsulphoxide,
45 or tetrahydrofuran, at temperatures between
10° C. and the reflux temperature of the re-
action mixture. The thus-obtained product, a
4-alkylidene-, 4-cycloalkylidene-, or 4-aralkyl-
idene-1-protected-L-proline which has the fol-

50 lowing formula:

and VII1E wheréin"Ac is the &eg&ﬂed 11@{ ecafn}xg Compaids toha?omfal ux

lagd viih #oids of F
reeft G AcylaRd v@ih qoids of O?GHH 75

A, G Dy 96 Bt P RSPy Fomeg5pes oY
ne- or 4- aralkyl be
AcNL__] ul 50& Vin
i

to give compounds VIIIA VIIIB, VIIIC,
VIIID, and VIIIE wherem Ac is the acyl
group of an acid of Formula A, B, C, D, or 80
E, respectively. Compound VIIIC can then
be converted to compound VIIID by treat-
ment with a Wittig reagent and compound
VIIID hydrogenated to compound VIIIE by
the procedures given above. The hydrogena- 85



| dene- 1- prot ect ed-L-proline which has the fol-
and conpound 50 |ow ng formula: VIID
hydr ogenated to conpound VIIIE by the procedures given above. The
hydr ogena- 85 5 1, 211, 380
5 tion, both of the acid D and the acylate VIII with thionyl chloride or
Rydon reagent VIII1D, gives a mxture of cis and trans and heating. For
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R, are hydrogen and then to compounds
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Either before or after this replacement of
the hydrogen, the acid can be used to acylate
the amino sugar of Formula VII. In the
former case the N-hydrogen can be subse-
quently replaced.

Hydrogenation of the R, (ylidene) group
results in a mixture of cis and trems isomers
which if desired can be separated by counter
current distribution or chromatography.
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The various lincomycins and lincomycin
analogs and isomers described above can be
converted to 7-halo-7-deoxy-analogs. The re-
placement is effected advantageously by mix-
ing the starting compound of Formula VII or

Cis IXB
which, if desired, can be separated by counter
current distribution or chromatography.
The mechanism by which the thionyl
chloride or Rydon reagent effects the substi-
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In the former case the N hydrogen can be subsSé- 55 quently replaced.
Hydr ogenation of the Rerr] (ylidene) group results in a mxture of cis and
trans isoners which if desired can be separated by counter current

di stribution or chromatography. The various |linconycins and |inconycin

Cis I XB 60 anal ogs and isoners described _above can be which, if desired,
can be separatBd by counter 85 converte®?e®%- hal o- 7- deoxy- anal ogs. _Thé re-

current di stri butidnOst @¢ 70RdOFEROBIRENY . sufdl a6LARAbikik &f diBGHyBemamide, until
advant ageousl| y thst arghange in config@ative cévelrsi T, abythe \mered%ub&themn hof arey?- hydmal@txshe

f \je| D-gpthro, io e v
start I ng Conpouconﬁguratlom% lyio compoundcq;il?r temperature t ﬁ P& él%tm%foggn IE)S the

h
substi - 65 L-threo (7(S)) conﬁguratlon Thus, halogena- ecffected if desnre‘cliE I’ﬁjm sly the tem- 40
.6 tution of thetioa-dTyithedmeyin py Spgeﬁlol S 7SUCHeratur€ iUmain@a&l EHﬁbeEr[ I20€ COland

di met hyl f or nami ¢exylipgomycin (@dﬂmtlmta r@ihaﬂgeaswr cPif €.glircagrodurt qaesbulrtcgvereiﬂfwz;l a

the desired- Sub§‘ep %%cﬁy %‘”’“ﬁ’“?sa’? SRS ai;iﬁeaaﬁ ﬁ‘iuﬂo#’%}?ﬁ‘ tmx’ﬂ’amon Th the

1 o
D-erythro (7{d) jransO Endag@ctd 0B 1 aj dvkHr ¥is heated 45
configuration yrvedoﬁlﬁneearl%x ® conpaind Df- t Rith meBaRPE foadestfd®, any hfaddgmygant | e

heati ng can be gmoéﬁ;é g@g lggl%% e ¢)|g9:9pr a{C}ggﬁ,lﬁmmg sto rmg eynylid sue]f fect ed
i1 desired. Advglltatitusr §H 8 - cBihe yP’LJﬂE&%—' Tt o T -

halo - 7 ---15 p@@ture is maintal ned ew\e?ﬁb either before or 50
deoxyl i ncomycin ﬁmeagmgrer ©fnged b ghetadditien 7af§er th5 nemm Advaffagedile tpregetct can

be recovered fr pép triphenylphogphip ok 1§ rfvappiad to
reaction mxtur(q:p ﬁg‘f pﬁ,ddtm rpaﬁ %ﬁ@gm frz Cﬁﬂdlgft ‘?Eﬂls("ﬁﬁ s -

di deoxy 6 20 stiehmas:filtration, and sol verto «fxt kG Bsﬁxﬂnon'BhehebOhydx(owasss -
4 - propyl - 1 - nmethy - L 2 - reactionby momluhlerlda,dVamraw@msdwd of s
heated 45 pyrrolidi fegacboxanido) - 1 - tho‘gin‘f‘“hgna‘iag iy salt 42 R o
destroy any excess Rydon tV [err] - D zndgiad acktes i anoas dg)
gives reagent, filte{pd »eEhny sol i ehnegrodlyais tl?e(ﬂ sence ahrOmert ?ol' 60
deoxyl i nconyci n (sonetl nes | phenyl phosphre Y% Héd th%‘ adl""f‘étas?? I é4c-

referred to as 7 - halo -7 - deoxy - epili[ 85 Mt droth f}pﬁc cﬁl %tl‘sed to
recover the product nycin). effected. Advantageously, the reaction is car-

met hanol can be adde either before or 50 ﬂ;ddqm iy ela ntasrntapteref @gnaldiexbyﬁt he

“addition after th ![I tration. Advant ageoEﬁé‘P " ;}:‘e '@vem l{gml ﬁmt o‘g?’ﬂ to
gy__//\I riph

tri phenyl phosphi ne |- and fil ternaésaéai&fsﬁcmsr&m K thethylenc
evaporated to phosphite or additNon of an athiyide, kalldahlofide, ethet i@ HBnzaded
purified by sol vent (ExtracPion—trimhéyl phogpite ped %ﬂtl-‘@&iﬂr}’bﬁocp@}:ﬁrlewem e® by

he reaction mixture at room temperature for
~and/ or chromat ography. 20 the f rrrul ae: L d bl 4 ; bpem 18
To effect the substitution of 4 7- hydroxvhou - 3{56 mogshil,a cero aqg lo ° n 4 he

starting compound o(;)EoLmJ.Io or VI, atyambageousélytion rand h&nfmrmsof an
acid-addition salt, € g., the hydro- chi ori tcrrrpsraw d’eWﬁ‘PWO
chloride, ad- vantagequsly in the presence mn

l] tem ure h

; ; Afte , Wit

m | d heating, advant W\at&" refl ux temﬁ}ﬁ;ﬂﬁtd)ﬁlﬁlallyw'ﬁeﬂ Theath ﬂtﬁdfﬁﬁ
y

substitu- tion of the 7-hyd group by chhtwoni hee ﬁshoefs,ftéctreedlon mlxture is

Advant ageously, the reaction i's.car- ried O% % Fﬁh o- 6%,
under 65 nitrogen. @F—b{-}n ani de cafygy g‘,'u&i;eéan@ o SN Vi z?ssrél he
sol vent vehicle but other iner¥ solvents- sSwmowdads ve&nhmrcﬁsixnunm at®pbryle@ne -

- chloride, ethylene chloride; ether, or bepge ad aé‘PS“—I’“SIY less thaeahoubé“hss%d

. . : : the material which precipitatés is col
A satisfactory pr Oce@;'e"t°s tostir 70 lected and dried and treated with ethanol to-

convert any residual sulphite intermediates to

wherein X is halogen, e.g, chlorine or the desired product. The collected material

25 bromine. Rydon et al, J. Chem. Soc. 2224  can then be further purified by solvent extrac-
(1953); Ibid, 2281 (1954); Ibid, 3043 (1956). tion and/or recrystallization and can be re- 90

The Rydon reagent can be formed iz situ covered either as the free base or an acid ad-

by addition of halogen or methyl halide to a  dition salt. -

solution of the triphenylphosphine or tri- The proportions of the reagents can bc

30 phenylphosphite in an inert solvent such as varied widely, Stoichiometrically, however, at
acetonitrile or dimethylformamide, or it can least 3 moles of thionyl chloride is required 95
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the reaction with the lincomycin or related larger amount can be used but ordinarily it 1s

compounds is effected by contacting the not recessary or desirable to use more than

35 Rydon reagent therewith in an inert solvent, about a 10 fold excess. Advantageously, an




the reaction mxture at roomtenperature for a considerable period, say
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carbon tetrachloride). After the reaction - is conplete, usually after

heating at reflux for about 1 to 5 hours, the reaction mxture is all owed
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able to convert any of the conpounds of follow ng formula:

45 Formulas VII, VIII or I X to higher or lower 25 glycosides. This can
effectively be accom plished by reacting the conpound to be con- verted
with a mercaptan of the formura [err] - oo~ Jerr] whererm R err |
is an al kyl group of not nore than 20 carbon atonms, but one different from
R, 30 for exanple, conmpounds of Fornmula VIIl and I X on reaction with a
mercaptan of Formula [err] produce dithioacetals of the formula which can
be N acyl ated %s descri bed above with acids of Formula A, B, C, D, and E to

[err] provi de_congedht® according to Fornula X1 8
wherein X is hydroxy. The process can al so be 50 or ' .applied to
the starting conpounds of Formula VII. For exanpl e,c,,[err] MIL on treat nment

s xdescri bed above is
kijng c6f+ 55 pounds of
ing material and then
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acetal of Formula X or XI may be formed solvent such as the boiling temperature of
which after separation can be cyclized as the azeotrope formed with water as well as the
25 described above to form more of the desired boiling point of the non-polar solvent itself.
thwglycosxde XVIL. The non-polar solvenmt containing moisture 60
In carrying out the process of the present can be continuously removed by distillation
invention, lincomycin or an analog thereof and replaced periodically with fresh, dry sol-
advantageously as the hydrochloride salt, is vent. The water also can be removed by con-
30 first condensed with an aromatic aldehyde, densation and separation with a water trap, or
with the aid of mild heat, to form a 3,4-O- a dessicant can be used, thus permitting the 65
aceta] of a lincomycin. Acid catalysis of the dried solvent to return to the reaction vessel.
reaction is unnecessary if the hydrochloride The time for complete condensation of
salt of lincomycin is used as this provides lincomycin hydrochloride with an aromatic
35 sufficient catalysis of the reaction. The reac- aldehyde, as disclosed above, varies with the

with ethyl nercaptan foll owed f{z recrystalization
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65  The acetals formed by the above-disclosed nary ammonium hydroxide, ammonium hy-
process are initially isolated as crystalline hy- droxide, or a strong amine base. Basic ion
drochloride salts. With stable acetals, for ex- exchange resin can be used. The in-
ample, 3,4-benzylidene lincomycin, and 3,4- soluble arylidene lincomycin base can be re- 85
p-chlorobenzylidene lincomycin, recrystalliza- moved by filtration, or it can be extracted
70 tion of the hydrochlorides can be brought about  with water-immiscible solvents, for example,
with hot Methyl Cellosolve (Registered Trade chloroform, methylene chloride, ethylene di-
Mark), dimethylformamide, or chloroform. chloride, or ether. Alternatively, the hydro-
The less stable acetals, for example, 3,4-p- chloride salts of the 3,4-O- acetal linco- 90
anisylidene lincomycin, 3,4-cinnamylidene, mycin can be converted to the free base by
75 and 34-toluylidene lincomycin, must be con- first neutralizing the salt with a base after
verted to the free base form before isolation placing the salt in solution in a solvent such as
of the acetal. chloroform, dimethylformamide, dimethyl-
The hydrochloride salts of the 3,4-O-acetal acetamide, or propylene glycol. The base can 95
of Yincomycin can be converted to the free base be an alkoxide, an amine, ammonia, or a
80 by mixing the salts with a basic material, for solid inorganic base, for example, sodium

example, aqueous sodium hydroxide, a quater-

hydroxide, or potassium hydroxide. The
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linco- 35 15 aqueous procedure can be enp| oyed. nmyci n (bel ow
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& eqU|vaIent OQ for c 0Sgs W tterion
2- phosphat e)fomr aﬁo&lp’?l on o appro%‘g‘g e anounts of
(g-0: L pg] 20 bases, any of these various forns can
id3 L;ﬂfmwsalts i nclyde those of hydrochloric,
acetlc succi ni c, C|‘ric lagtic, maleic, fumaric,
tic, nucic canphoric, glutari 25 glycolic,
duCo cri€aric, sali- enyl salicylic, 5 -

F!

cyclopentaneprop|o HO

1,2 - cycl ohexanedi carboxylic, 4 - cyclo tane ropionic, 1,2 -

ig, 4 - cycl ohexene [ decenyl succi ni c,
3

cycl ohexanedi car boxyl

15

AT~

wherein R, HR,, Ry, X and Ar are as de-
fined above,

On acid hydrolysis of the resulting pro-
duct 2 compound of Formula 1 is obtained.

Also according to the invention there are 20
provided compounds of the general
formula : —



oct enyl succi ni ¢, nethanesul phoni c, benzene- sul phonic, helianthic,

Rei necke's, dinethyldi- thiocarbam c, cycl ohexyl sul pham c, hexadecyl- 35
sul pham c, octadecyl sul phanmic, sorbic, nono- chloroacetic, undecylenic, 4'
- hydroxyazo- benzene - 4 - sul phonic, octyldecylsul phuric, picric,

benzoic, and cinnam c acids. Acid and neutral salts include the al kaline
nmetal (in- 40 cluding anmonia) and al kaline earth netal and the

hem - amoni um salt formare pre- (including nmagnesiun) salts obtained by

ferred. neutralitzing an acid formw th tipe1s80propriate The fol |l ow ng
exanpl es are Tttustrative of 85 base, 1or eﬁawgdnédm%ﬁ %lzrlp1 anymdop de,
! %‘n di-,

the process and products of the present in- V%h(ﬁ
hydr oxi des, or al k- venmtion, byt are not thhﬁtrﬁﬁfhﬁlﬁlﬁM@,dn@S- Wi-/Eint trieffyl-

oxi des, cal ci um or esi umJhydy oxi des. iamges, Pano-sdiqaef weromémwgéls&aﬁ@
by wei ght The acid apd ngutral [salts also i ﬁi}ﬂi rgﬁ;ﬂ@d'me‘ %e’lc}‘ﬂ‘f*é’ldw se
ylamine, enzylamine

speci fi ed. 15
15 EXAVPLE 1 I~
Li nconyci n- 2- Phosph#&t e 0
and 65 Part A-1. 3,4-0 Anisyli
filtrate was diluted first
cycl ohexane, and then with
m . Hexane to incipient tu
nole) linco- ture was al

benzylamme, ibedt thylenedlamme,

“Tri et hylbam (e I,'(ireﬂﬁkyl Ophelglisdprappl) -t he
llfcehEVed tfq lawennt-i 5A

ove reactamcﬁﬁg%c Tfﬂé g
l'i nconmy Gy r =T
wi de and g&a A e ,ﬁgﬁ?&g%“ m
51~ caﬂbom«amm;;chdner@me amines such as
, per-1 60
dity.[~Fhe mnix- merscbrreutmfzsphome ying'rr lsﬁ*e?wﬂ 1

0 10 stand at EAETEEAEE: ik sy

myci n- hydrochl ori de hem rate di ssol ved i r;ndutnwtﬁera}va{cmh tmet Sipdrigme)| 11 ng
yellow crystals 70 a ure of 125 m di r'ﬂH nicgphaiingd b e jsopiépylpprrolidneide

7-Otrityl-3,4-0 4 | - BEFEing: 6l &>
was ;r;/c?/n wer e ﬁ’:mlb ’ellffkeg%gm{‘ﬁgﬁ dﬁgg ,E)ﬁ\ hethy Wg%‘ 5‘1’;&% ﬁ“gﬁlalhﬁg giltn h at
@

— e

140[err] C. The arddl HRldl’sblﬁﬁhzmgl &l Elydm@mﬁc Groups p@ntason
wat er azeot rope Nmnspﬂobyhmed to distill at 1@5m0- ofi-, tdndsmnmnelpmratsq ethyli-g .
was di ssol ved in T89© 35;10%3{1?‘?“]1‘13@ the la‘ﬁerwn a“" “E‘BF € a‘“’]ﬁ?m"’

acetonitrile. ThiE Fok Qﬁlﬁﬂ"f{’h’m 53, pancmof t§“° ino leInhtb ahe,  an
addi tional col ohé zedonehd) AL 1d% BH t co&@&dn&satpanbarroartbs)n (Hy@oxymethyly hmmzene

was added. Or¥&texst in Upomcbcﬂdmemtsnlatfwwn afa I a%*’zlh lggn m"ii@'cﬂ?sl.ﬂ t51-
lization of 3,4- lﬂﬁhéhi’%gﬂ ? gl ‘°Pk‘¥‘ti%0”ﬁ‘§.§ ila Y o) Sﬂdfh GV N “Enddus
crystal | i zation 4% vlb Gehlols Qpliidlehs b Ghket @Tucok@Mlnellephedtine Ipifehldphiel epin-
7-O-trityl - 3, 4- QoAsucls yhble GE zomy cinm;plmpﬁam, am@phrmasarrdobdo@mt;edetraahmnmmmer an
addi tional 2505 asidrar@wno %eﬁ% eapivaienyd passefpre 1y niglipg. The, variopsof reg
from

distillate was cgf ﬂfg&g@ cip eéngggsba*pﬁﬁ % jfo rf,?,“@’?ﬁ seﬂg Ry N bR e
acetonitrile; fl,ag,g Qlditiéa room tenpera- yield, 6.45 g. of
pal e yel |l ow cr sdfabgrop)fate unts26f suttalolrmcxdél'laml pal &_briogyn reaction fbxture was

trityl-3,4-04 |}§ B Jen%thrs w*@ carr §°pre- txeated with 200 m . of
ether, and the sl de N % fved in m . hot a€étBne were

i sol ated by fil tgﬁ&ﬁﬁ@?f;’@n ny;@éiaﬁ umrtchpama d the fsol ution was dilluted with

140 m . hot 85, edhbligr pahAfnt,emuq;tr \eh Otmeghsaniq ds at - & H{50ferr]
C.) water tomcﬁllp? nphthali s ““‘(grs 1c 1c t {ayleld of drude white
3, 4- O ani syl - tg?j 1c o ho;é Y ’O anl syI i dene linco- 25 idene

l'i nconycin hydr Ctg‘t&lckh@iah ex@mpropnsyie,l n rapidly occurredt Atge
cooling the rg Wp@yﬂqhmaneélﬁarbqwls, dqydemn-orl de salt was con- ion

m xture at 0[ r Ao Carbox A a“e sucm rted to the free ba

follows: A suqug:mylsggc ? YQJ o untz >3,4-0Canisylidene i go
sion of 21.0 gi mﬂphlrfnlcshélmlﬁhlanll , kt’deﬂlﬁctlllylld’}co- nycin were isolated by
filtration, Hé'dcwlvh mlehlewls bprniss figxedetstte in 150 nl. of water wds oi
acet one- wat er ( Ao g‘ B E ; s‘g?g&’@"m'G 2 g. 30 shaken with . of
2 N sodi um hydr ok heug &q;degylsm hu@L t hese crystals was 203- a’e

separatory funnthnc,‘nkcezo@uamdlqnn 1oab1dsiAcmf and204[ err] C 3,4-0Canisyli déne

| i nconyci n base é?lts md“d 1 f‘ r] tracted with
four 400 m . %o r(%élé’g als‘;ﬂ;mogi‘amg i&f H’é"g’b&%@m@x?& g%qnsarﬁ\é’feé
conbi ned, dried ﬂeﬁ&ahzmd-_aﬁuﬂd fonﬁ with prolHl,ate7 The DllowhgGRimphs afe Listrad®d of 85

sodi um sul phat e,basgn dorc gxaoplss mmdum ohyl@@idey| the process an, pro?l@otﬁﬁ thi pregent in- N,
3.70; S 4.39. 45by;°‘13‘fs’étﬁ“1i | Potapsty hydrqmides, Jqr 3\'& e b PR 19 ?e eopsgrted as limit-

calcium, or miagnesium hy TOX1 and percentages are by weight
The acid and neutral salts also include amine unless otherwise specified.




tor overnight, the white needle-like crystals of Part GC1

7-O-Trityl-3,4-0 Ani syl idene 3,4-0 ani sylidene |linconycin base were re-

Li nconyci n- 2- Phosphat e. 100 noved by filtration and washed with ether-
A solution of 18.4 g. [err] in 200 m. dry 40 hexane 1:1. The crystals
were dried in vacuo; pyridine was placed in a 1 litre three-necked vyield,
13.2 grans. An additional 4.7 grans of flask fitted with a propeller
stirrer, therno- 3,4-0 anisylidene |linconycin base was ob- neter, dropping
funnel ¥ind a [err] drying tai ned»#438ddi ng hexane to the nothets | i quor
tube. The pyridingxs@ldlion was coolgd &@chy’hl.’}énet%cﬂ&xﬁn& brdth Ofhe F €COVETY OF
17.9 grans. me l&-IZﬂ’]hosﬁhateand a Sohbetd fuctiod w: er%ov&l by filkationiahy/ | 65 45

:Anal Cﬁﬂ"cé—lf lﬁy idene lincomycin hy- the remagning- Wmnﬁils ¢ watedilatetl |ﬁm;0ny0| nin 200
m. dy C 59. Om d gyt ORpieshdege), wigh 109 I@’q(fyfr}g AW, tmbl {’eﬁﬁmaﬁi ed over a
period ofa adihnEq of _.O 2 40.6 3ole] Ghdo] was allowed to stalld tenmperature
within mm—h)éadthrxdﬂ hﬁmhnddte cﬁs-,solﬁa 1177turd'|pve 6;Thh, resﬁln yellow cfystdly; 70 vessel was

‘mai nt ai h?’d;‘msa ;El ‘El é} ﬂt 4—(!;2:113 liepy flincop .
by cao! bl ks 4 ot bﬁm‘ewiﬁﬁ Bes divE? wﬁs}%ﬂ%ﬂ r] (1.08%

Et OH). {vérral eoﬁﬁ% wa&ﬁ!l%ed P Hik a$ St i Gﬂthiéiaﬁ]teﬁ p JnCloo 20[ err] EtOH
266.5 mylop e G4, WBd) upon collecting each ml. aEi:tondnllerTbc éb&twn mst pmlypukF i @&l and then
cool ed U S Fhalotmana, Sl offrei ) g o 1 0
Tritys Hzatondof 3 ~ant &{} n F (t‘gfﬁl‘g@ ?Fd to about
- 35[ er r drochbiile detiiee INJD. ml of dlstlllate 7- O—tntyl—3 4 O-ams idkne\\a; ocdt N ONe
porti onyas B°°§ | andj efter Ansagiilitipriab@Shf cgred 'Blese(cn@aﬂ mwn#obs:)l b filtzaO- 80
i mredi Qg,i“sﬁ f&‘;‘sﬁ ;;ﬁp“i%‘jtéﬁ ad 3 hza %‘;f %?F@m fehconyci n,
prepagg efimaSTlhenpa eaSrBwn t'eUJnﬁn hfd&e Was J3Qrd ims fc,le:%ygl e. aCetone was
t r eat edtreatet hthZ ml of et @xd the solidh Opu’raloﬁfwasl’ dlﬁmeaeﬁrwrmt Ht eoet&nhe
triethyl ‘FnJl gdma wels) aftdrthft Vluﬂons‘mmémd wighs14p eifohwe dgsinder

Vacuum Bk e R AT B R sq:g@ﬁb“‘zh@f%acuon {1 ask
3121

and 3$)0idede Im&idslﬁﬁlﬁ dré%ﬁl&lcﬁdade 3@ 1dl K\;ﬁ( econdenser and
cal ci urd poriemdf thia hydredhiotidechala gyas @n— Aambthrx © 6 0PI C. whht ori de tube

‘and the o P%f‘ seyag fql ReBN TSl ol 1‘11 ﬂeie'éid n<l°‘|'1e9(!avaporat i on
for 24 i:m:%% 4o ﬁyﬁf%’f’%fi te 'ﬂﬁg'ssowtéﬁw@m E?‘ ated to yield

7- Omlshyﬂ t1415 aifangsddmmrle Jokide AWBE ddlfift &rﬂlt:@cec vﬁ§203 ani syl i dene

| i ncony ?‘Lgﬂ’ém 4 htTé;,e asg;apm@f;t ehl Zﬂtfl’o@Csllcgvxé{ ch §tglsl i zeglv out. The
Se Wﬂ nal a " .y
CI’ ySt al tracte Pvl% ‘Iﬁ gl gortwns of e 767.01): . OrS (Bd. We, 05

1, 38K} ether extracts were combined, dried thh Found: C, 70.47; ng 18’6‘1& t3 é} g‘s 4.18.
L| ncoswapdlnmzmmaspidabmer(tmremde)oo ml] ess solajt70.68) Marst (IN] 3R gk h 3.6 m .

acetic mw ’(’:8‘1\5 s yedip wéhmgl Ived | n 400 acid and then diluted with
450 m .3 ageniie. (m;},maggtcy 12; d%t gl o, CI'@éi}«ﬁ0"\‘@1‘%‘13‘i‘1’651"then (the
poi nt qﬁovhmsy Fﬁltﬁﬂ&n i -yst 2l Joiugér of 6.4 WL ROETir 3 Bf water.
The sl herdngh: 1. trhoays@b@urer@dd gyrullny wadplheed ucmllmghredcmtﬂae 5 was

heat ed §5jﬂ%_ams§§’%‘ﬁ11 adpicip 46ﬁemh  ditteqy eaﬂr wald stifay theimght hour's t he
cryst ol SoELE vaaeuéggg el by
filtratogiv amﬂh&dvem s.. a sélutﬁm\bf mgle-as- du® whi ch was
acet #he- M’eﬁﬂ aN@pﬁhen Wi t h 26Q-awsylid#e I&tqmymedn a0t hnl Zﬂﬁ m. water.
The evapor at @6?3 ioe &dY ;Stesé 1 ?_XP@fd’I ?103 gfe[lq OW Vi scous

empe;

The whi F@ngr saﬁﬂ m%&m@mm MBS HEkioths Mhintdnid i Uago T S00 B8 i gyie vas
shaken W th anwmsu, HRo 0100 err% foby tda lix@emhlouﬂsr-lwuiabnemagﬁmac m wat er,

100 #A %Fm(%; PR anex. @8 7wapink spingion m»snallewnbmbmmedzmh t he
| abor at o{rgg}%ﬁa ?ﬁ% ‘he suspensi OFAA ?R’@};?é%( og, 1y dﬂi ‘E°ﬁ‘€f§phere

over ni ghtt Bihe- oomqwuh(dhaus lidenel ini1bd 1. E;fndﬁ@ak -abied 18labo L{? pus | ayer
was hem am’rblmommm sal t | s eaut | €0iIWay added/ St are- po£tivd.C EHY £oa11t1 0 a low

vol uge 10 BN “ah (14 ] ﬁlerelvwrqus ringe pricthy sampedai zed. 15
o B SRR, mag%sa Ef@ffoﬁ,opﬁ p Bkt (o171

and fl’&ﬁﬂﬂy-lzﬁl’l‘meedld e (ral zﬁmt)lﬁ tx(itw Ciolvelfe was removed

o
W

at 55° C,
| i ncor’ry‘(li'lOHdeZm amv a‘hq)qgmueroﬂasl@ | lgo ml. ethanol was a@ﬁ 4;% ﬁlz solH, 12 43; N,
7.07; % el 2v cfne ml. por- 6, 26; Eq.
60 1
Y ﬁgx?:u;s ATty cma"‘é" 2 eV ?ﬁ‘g E}% e pRerei#und:

( COI’ I e deeilg ftorrefix Odniio tr{et(hy’litiune apdio-2 OO-aﬁIkth&Iﬂe tl&c@y&n&—pﬂ;&phafegﬂa& #Exh 195 Dowex

| - X2 chloride slowly crgstafifzeg, outi Hesr erestel-c vipbvospide e as (acetate), polystyrene
trimet hyl benzyl ammon- [err]) ium acetate cation exchange resin
cross-1inked C, 42.22; H, 7.90; N, 7.07; P, 85 with 2% of

di vi nyl benzene, at pH 9. The 5.77; Eq. W., 237.



sanple was applied at the rate of 750 25 m ./hour. Elution was conducted
at the rate Part G 1. Linconycin-2-Phosphate. of 1500 m ./hour with an

i ncreasing |inear The hem -amonium salt of Part F-1 was ammoni um
acetate gradient at pH 9, com heated at 118-120[err] C. for 8-24 houfs
under prised of 7 litre of water, pH 9 (0.1% con- high vacuumto give

| i ncomyci n- 2- phosphate. 90 centrated anmoni um hydroxide) and 7 liters

By substituting 7-chloro- and 7-brono-7- 30 of 2 N ammoni um acetate, pH 9.
The columm deoxip- Iincorryci ns, both the RLIRE¥ us) and S effl uent was 16

noni t or ed autorratphxgeﬂl Q,H'gg L?t Idey CQNI Lgprations. for ] mycin
in Bendi x (Regi st erRdyis Jua ﬁ&’w dlgfgctéar( |45 %arah Aocs, dRRED & t145 aél%nc Bs 1
there are pol arl b tagdnic aéﬁbwﬁnwgqrdue shekiyf anfl @lfee ujme \pmmeof dicipient ﬁbiidiﬂy)’]e]ﬂystalhza-

7(R) - chl or o- §)‘auf?,dht 0 ml?(’ ater. dBe é‘dﬁ%ﬁ WQFCW?%V‘HY (zdgbft AEE&‘?(’IIWS the

col l ected bro thcs 6?13@ ﬁ%&ﬁt or mn, sowr?rlfle

2- phosphates as &Nngseh emtammslad,ddr&mé EoHicB s TE0EwAtEr (65555)%@ e WitR 260 WS 70
concentrat ed SStﬁri'Fé vty 300 auli warer. Thee\ramretomedcmne 3,4-0- to a | ow vol une

(about | 10- 5%, of i YRR A b Moy st psiseernis, 25

vol urre) to rermv%a hﬁ)o'}% | &8hd 511?{m % was ag ilibrated with the Jlaboratory

epi | i nconyci n- 2- piied phatre sapesied ted@ith ummoqm&te vernight €rhe OdofApduRS Sthe 75
sol ution was obtdimef Chlﬁfﬂemf dh¢ ewe lagor arep | derpigimimiohiyrn t sal)- is4@autifhilly ureel-t 0 4
liters with vvqgemm%ﬁ:f%lmﬁ% w Fli“‘é‘iit" re’i“i“\‘? m- Tlige f“Fe@g?(g l‘slgtéﬂl qfﬁg’éml@ﬁé heat ed
to 100[err] C m and freeze-dried. Eel w er h' g {98 't enﬁ Ve

remai ni ng traces11ncoﬁfcﬁ}2—§ﬂakpmmaﬁelﬂemxg/hs |gcorryC| n- 2€le3)$7th; e.4nf Narmnnllumso
acet at e. he crude llncomycm-ZFﬁlPﬁPh ®-4- O D A(f bé‘ﬁi;}l i den 105
7(S) - chl oro- 7- ‘I‘ gfddsr’fﬁgfﬁgl% ‘jxa“q_g&lmfﬁ’jf [ nf@%@rﬁ) f?} s a’;‘; A
solution of 1 ace p& {y&ﬁ@'t NHH 85

| i ncomyci n. HCl | :&eta’(b catih Nscbhnmteimyl:rbs&mmed The |y ZmeH,oﬁ 9BamN, IMJ. Ryvass
di ssol ved ami dewa#;ii‘Vl?b dmnﬂbﬁg}‘iﬁ:ﬁegr%?\gg 7Eéeat ed hEﬂnW20@7m wat er and
diluted with 0 al I 110

et hanol . The ?g ﬂ% MIg/Rous Oflt heﬁ in&ea’igg Ihgﬁr ﬁéﬁ%ﬁé%&i%ﬂ#&i&%@hmr

whi | e col | ecti ngawaeniym lestake amient hemHs%\tqsrmat dehtegiat H3aAZAS 4. épr 8f-ﬁthqna>tledervm th

a vater {rap. ATPREOMINGIIREL UL I R TENR SLE et
room t errper at3Ur @f ﬁN 0 lllJI , % CO]. Q. —ﬁnc i @C d‘ g‘t on
and the sol ubl eeffléche msainonlmd ragmmpacedly Dyitf 4 | l(slaﬁterp rtonﬁgﬂxrhtiomt fer \mamiyak én to

dryness at 30[er %18 (Regjgrerpd dee MFrlk)c resereingya 2 iAok ﬁgﬁmﬁg 11 DBl thfmg wat or

115 high vacuum B ifﬁegé Eﬂe’i?e A E;?;l 7 Elg&&om%‘,{:
- héMl althl and

precipitate was Eﬂ anol 23Rt
filtration, was hedrhmblbrleestﬂaw glumnnhsdpncentaMdear tlﬁSzwxednhxerTIteom rxcliai 3,40e

| i ncomyci n- 2- pho @rolyge (aém%tlp‘eﬂ?r?( of °ﬁ$‘¥af‘ @Hist W&Clﬂi’z' Eph Pn 33,4 10' -
e~ oot um ol TR FROrSIER R 5 0 i e A £ -
- chloro - 7 40pa 1WA SitersEwi & v@f# and freeze dried. tive.

deoxyl i nconmyci n. @t freeze-dried cake was heated to 100° C1 20 The free HBygemElas prepared by
stirring 7.4 Parfndehigh Vesugm peee ronsg Sptiat o (Regior-7 Beoxpincqryein 2 Phosphate.
hydrochi ori de saPt* ¥R %t ure armoni um Saft. 7(8)-chtoro-7deoxylincomyctdl 19eR5- fo5
of water and 10 pint EJ-f-l Gnﬁébﬁxw.iﬂ’ aPmdph&@ DiamThe AastutioA nsION glNT(S)dhloroiBdeoxy-

obtained in #moniu m f he resuvletl & OgﬁqﬁlmﬂowﬁéNf@degg
Fashi on. A" sol ut , O AEPBEDY g 0 et ‘?sgff 024 PR B gy
under 125 ammoni bhinoll TE QdiMieh e cm@sp ati@ o xed TOL B cslreag

provide 5.0 Q. oOfvatd, Bhth- anff-tHen\wasradld St lamednia Nt Graret wnthvatvmer tra'ma\fteo&oomg to O -
p - acetani doB®n gy ha@ pyite prp‘§1§ Jate. ofc Hiagmepium  roo temperature a small amount of in-
pHosphate

1. 211, 380 was removed by filtration and the solu r?l
&ltr ¢ was taken to dryness at 30° sél under The ﬁlu s % 115
free base, mp. i@évacu eYRE&R Wik Qlisshivag i 8ncgthe9 suldn eqmyred b

114[err] C 200 ml, methanol and diluted with 1500 ml. filtratidnj was qhn:;herT Iade:wasmder

converted to ?ﬁeetPFid? precipi hosphate ¢ g STRMRApiEpEED 4P,
B-2. 7(S)-Chlorog %‘g‘fﬂ% ﬁﬁ‘%%‘%glx E e t8™p d&:ﬁfﬁm}n"gﬁni”é’ - %)T J)"ﬁ‘h | zjzag
the filtrate. phosp The | ebehydssqbép@m ¢ st

[err] + 114[err] Pgt F5L. me@ydlﬂ-Z‘P@sphatp Hengic ega1>g| @igbmgcyllomd#esale wuh?ﬂ( S)Xture

t rate
09314, Terr] by andLie, s 2Rl in egﬁml}&fi I e resutln‘ i
ing Tt

aTbUTI cin
was phOSphOl’ yl - the cﬁ’t[tlo &f 6.5 gatl €6h1 Whs nmfcf dar Qﬁde@sl%
described in ammomunC lm&&y&BZ pldsphéite 23 ; Pd‘:ll; 5 st¥8n oSnitrbee &pr@&ﬁrﬂﬂ £ofl3,4 Aft er

renmoval of the pEotlewat disseved in 66 ml. water.[Ghe cogzg O®. - p - acetamidobenzylidene - 7(S) - chloro -

h

=€"'~<
rilo




group with 80% acetic acid, the conpound was Found: C, 39.64; H, 6.19; N,
5.07; S, 6.04; 10 purified by elution ion exchange chronat o-

Br, 28.59. 75 graphy giving

7(S) - chl or o- 7- deoxyl i ncomyci n- When the bromine is substituted by

chl ori ne 2-phosphate.

7(S)-chl oro-7-deoxylincomycin which is identi- By substituting the
7(S)-chloro-7-deoxylino- cal with the product obtained by chlorinating
nyci n frydrochl ori de by 7(S)-brongrgssleoxy- |incomycin with thizonyl

hl r‘de—§ 1~ de“"‘ de- |
(p:)l agtra ofllgxci%'ﬁwyﬁﬁoféﬁfh?aﬁfe e %"‘:gs §§§E§%§ %ﬁg%' '%a’ﬁﬁho%ph:t e i 2

obt ai ned. substituted tri phenyi; ia8 P idls@lvind\ nse,ate,i RddikpatiBd he
“7(S)-chl RﬂrtoB-aad7(3)(®)lor¢37—dmylﬁieodeorx2'— toqrdlsh Alierimptahy lyophilizingl ehe dntebe used i n

the place,li ncdlfgeiits ar a’s ﬁ,&?{d agh §f1§ g@g\%ﬂlde ad a1 angf 1’fi’fal (59e A 7(S)
d the foll
- Chl OI’ Ochl'oro7 7 pﬁ&) In }lnﬁé}%r)l - Anal Calcd. for E,SH?:VBI .@
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car bomm)ydm ation ind drichi me-cqlaa}s cﬂreg!'rahr amdo t-h1 O thio DD -eWArILQ - Da- -10D -

gal acto 153°te . und yacyym, ct-d gl— % anMPmmﬁldee@erbﬂsd%Sd ctactgopyr anosi de
( a- NITL) sa I%ggtHBeFd é;y\%gza on yL €-_ ~oxa 1do %hlo-bl%§ . PtS}’;'FI(')Oi (1:1 ?c.ar -
"z 45 (Uson elted b1 e follb? 20 -Q,tto Yanosie ekl @shm&ﬁ;e (98-100%

was r e | axieer fwarer,210 fm)urs excess y r-a(zl gy dr atze- w&hmh@nbdxermved in
vacua unde‘i‘"a‘hl s amido) - 1 - thio - D - erythro - « - Derr] bat h

t errperat BLBd: (éé}élct ?sg i He galacto - aiapyreppRide a0 fia SR)OSHRES of
crystals, was gaebgdi, 3as; 0604t SH% WaSByasQSLﬁ&tmgamQ 4t gy Xt UEgpnas stirred
until 5@ he Thisysiterlas pweqsses 8¥s ple tideahri- Tbezcﬁzy yitairdmv\by ehedl -l atgt etdl-oll5a filter,

washed \AP"tCﬁ“al'I“Gt“’é‘Ys"élllﬁ‘fq“Hﬁ“ 5. lateq, lpoblznz 1 prelaate Uher‘aé@t‘bm t r| l e and
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of 6.2 g. of [err]-MIL free 115 60 ethylene glycol dinethyl ether.
base from Part D |n 85 nl. of water was Methyl 6 - amino - 6,8 - dideoxy
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thio D- erythro - [err] - D- galacto - octo- at O[err] C for 0.5 hr.
and at 25[err] C. for 1 hr. pyranoside free base has a nelting point of
The reaction product was then filtered and 225-228[err] C., an optical
rotatiom of {errj+ —dried yierding 4.57 g. (37.7% of methyl 6,8 - 120 65

276[err] (c=.768, water) and a pKa' of 7.45. di deoxy - 6 - (1 -

car bobenzoxy - 4 - butyl - 23

1,211, 380 23 L - 2 -
pyrrolidinecarboxam do) - 1 - thio - oct nonyl, decyl, undecyl,
dodecyl, tridec. D - erythro - [err] %)“3891al acto - octopyranoside %

tetradecyl, pentmgesydophpNadREMlyl, Eyelplseaggcwls . &ileey basel - Theosembsyer 4 Li quor
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butyl - L - 2- 4pak%§h e e s att &9‘;‘)’ S AL TR e
aral kyl is benzyl. py lidinecartokbinido) - ) - thxel’-yﬂ br Odlaecaboxarﬁtio) - -|ﬂnibt-0D-- erythro -

phenet hyl , 3 - phéryt pr-oPy galeend UBOPyrwePpﬂ%hyf Dl(Bala base
mel ting at 194- nd Het WSP“‘E‘ a’(’f’df REstihdhg § o cs t ,dlli ,g,’f f]
A second recrmstaﬁlk i Z@tl ,gl MHiR& B RmidoR D0 (a pyrrod’dlﬂke@b’oxmxd

- carbo- nitril a atufor uede@mroanal Vb i- c,galacnsarrril e;hmm - e;bdm;zoxy b -4ga1actbut yI -

L - 2- pyrroli dthcﬁa%@;&oa]!@BwB 200t *g?‘fc? r’fﬁ ORI S“ﬁs i1 ;ﬁr z g‘]’f sy 1‘@:“%8
oxami do) - 1 - &ffiggrieqpFer ’g&i‘b% F%h A yI 58 0:11 > (4 - propyl - L -
lv;) d?: ohdme&ﬂﬁkaml l- Qd- th¥ orD|- er I‘ ]:

gal acto - octzapy;rqrg, q 1cq
ing al kyl, cycl aad ky h;:xyan(ﬂ a:ﬁradibKMKX)G- B- -prcdl cbewitrc 457D75,gal¢dto 7oeﬂ®%rammd6 13
S, 5.93. oxy - hetegrth(rﬂalre oby p%L ethy, ett&zpmpybyrarl;bprqic@ Esa?aqfsgl exy thyh et

H 7.16; N 5. 5Quvispoigloped he 18 P Py e ﬁgﬁla - 65)
F. Methyl 6, &s- pﬁﬂr&fh Q&:){rboxaﬁldo) (4 - t}bdl yﬂ> - Lcarboxaga yactt Crhio - anste@pzyaranosl -des
and t he 2-phosphaties- «75D2 gdlapy r okbopyekinprsienr tmlﬂlacm @Giypyramlsldes %lg itge 2 - Phﬁ?reof

are obt ai ned. Fd‘?e“’é :IE?"PFb?“%l %ﬁfﬂ andzlﬁ?;‘y} Ph B"gﬂf i hex i ggﬂ}ﬂ P@y_

gal acto - octo- gy lu t ﬁol B lalrolRdopY 1 € T L bytw}’ﬁmlﬁmE@ﬂh@?s' ¢
hydrochl ori deso thio - D - erythio - « - [XERAlgytheto ABdED- emydo) 6 1-- alm nND - et - «dilleoxy -
1 - thio- D- oy nchudc), tthyl - etfiyl,- ga rrbt galacty ¢ toopRyraaprisisy m@ the HeTEhOare

obt ai ned ej[ h.yl @ugl g r %) p8ropy a fy} g#FIJPe ?gfg %% OXy P%%thl B
2 - pyrrolidi ne 1. Q}ﬁ 1d'o) II - a4 - blyl-- gafac ﬁrrohdmecarbox- 70
oct opyr anosi o8, REHEPY . ﬁna gala bd&ﬁr)éyyranosﬁles- (1 -am(da)bbbarmzd& erythtp-- puby| - L
2 - pyrrolidi necetiybxért rtepyl, butBspehtyt; ldpdohesyl D Gq'l‘yfohrQS‘OPYf‘[“éﬁ*%]hyd'°‘lb‘°“d"gal acto
- octopyranoside, butyl 6,8 - digeoxy - 6 - (1 - Asolutlon of 7.8 g. of
methyl 6,8 - di- carbobenzoxy l4 - blutyl - L - p’yrrol i di nc- deoxy - 6
- (1 - carbobenzoxy - 4 - butyl L - carboxam do) -1'1 - thio - D -

erythro - a - 25 2 - pyrol|idj/Aedar boxani do) 1 thip - - D- galacto
- octopyranosi de, pentyl 6, 8-N\di-/A 90 Wy‘t‘ﬁﬁo - [err] D - galacto -

oct opyranosi de free deoxy - 6 % car bobenzoxy “mhut yl - base from
Part E in 200 m. of nethanol ;f@s’ L - 2 - pyrroljdinecarboxam do) - 1 -
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- gal acto - oct Opero Qt?- olf”} B. oflmelhq 8 - dxdpyd‘% 1§ 5oP it %1&‘ IJI\%IO szluuoﬁ'fg'e@O
hexyl 6,8 - d‘? gr( - Burfl L 3¥? féarb-3 OttetcRt@H Ehsiste Vifedteridie\She
renoved by filtro duﬂ)d) - 1 Ok - -D4 erytbut-y P L c-is aad trpylemmérs dlmm,ﬂ:)odadeoxy% and

t he sol ution corgest r-atceebr@nl%tbrh ehlagide fromni @Yoyl - mathyl - lbltyl EB 2p tig,f;’ll[ro -
[err] - D- The %Sfdwcgﬁﬁ‘gg éée%\{)éo(gmg((g b§1 W%‘a@f ocg %;&3 rochlorldc 95
oct opyr anosi dg, S0 OX Wnder in Qf raBCHLBHE 3 of wafer
and 6 - (4 bLHf)thdregcerressﬂe for B\5r lir@ | Reslbvale afar G XSepazeciow pff uheds WldtfhmﬁmeS by

hydrochl oric acide cmilysypy élrﬁranze;nqnéd ¢ solvgnt. bYt hi Chf"g?ﬁ;"gf?'l% o s hentdui D -
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40 by filtration and dried. The crystals, dried at amdo) - 1 - thio- D
- erythro - [err] - D - 105 55[err] C under vacuum weighed 4.7 g. and
gal acto - octopyranoside, pentyl 6,8 - dide- nelted at 188-194[err] C.
The analytical oxy - 6 - (4 - butyl - L - 2 - pyrrolidinecarb- sanple
obtained by recrystallization fromace- oxamdo) - 1 - thio- D- erythro
- a- D- tone nelted at 197-199[err] C. and gave [err] galacto -

oct opyranosi de, hexyl 6,8 - dideoxy - 45 + 150[err] (water, c 0.89).
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nonyl lode@yliy, ofumtleftaytion sibweke Uw] fractions d ewcse| pura pxmyrcindawty Fompimedir a6 kyl 6 -
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cycl oal kyl andCA499BaHaﬂ IN,élLSJOZil dlééa*y38°06 - (4 - n'e L - 2 -
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obt ai ned. g Fgi,exanple stitutl ncﬁs: ever, theeE t\éﬁt ofpr opyl,
butyl, penttid gis afhdcr4was abmnt M2 t0 1/3- ascatrdaolmm as tl:ns s i ohostnEtivey hexyl 6,8

- di de Xy\cuve @s the(tygns epmie@dymg abqut equalg Sforpg By4carry1p@pxﬁ e progess. Wig
prony . BISIIN su0d by ohyl PERLASRT e 95 ana 4
hexyl - 1 - 4Ca NZ0oxy p‘yrrl;-hdmcdafb@x @ﬁy Fy®e obdined. D - gal acto -
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- phosphat safggée pyr ) Ydroﬁgwg Psp F° dla“arz iore ﬁzo‘ di deoxy
T 6 - pri} @‘gj Lhdx P & sﬂleq'ixﬁf‘ iven &5:6 Xy - 4 -
idoy 2 1 - tmyn Ao Pent sthmple, lpropiomaldehydy,rstent, bufAide. 60 25
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eryt hr 1 )1@8 tgf [{getﬁég none. 36(‘)6’_0 henofl ?oﬂ £n) n %25 gal acto
ooy Wb S 0 R ARl e SO R 00
and hexyl prespeatoes. stm:eﬂ’s €Dlic; ca&ryd \mgtrhy meril hyi - ;p.é@pyla Q)plﬁanonedBdeoxy - 6 -
N e S oS, Ry eyl - L
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pyrrollp%l ne!éa?boxggc 85 g @ erhgl 4 ) thgg}%g?m?an tal yde’ é\zl tT'o - octo-
amdo) - 1 - thio- D - erythro - D - pyranosi des; rrethyl et hyl,
propyl, galacto - octopyranosides and the 2 - phos- butyl, pentyl, and
hexyl 6,8 - dideoxy - phates thereof. 6 - (1 - car bobenzoxy - 4 - propyl -
L-2- Gl Mthyl 6,8 - dideoxy - 6 - (1 - nmethyl -




pyrrolidinecarboxamdo) - 1 - thio - D - 4 - butyl - L - 2 -
pyrrolidinecarbox- 70 35 erythro - [err] - D - galacto - octopyranosides;
amdo) - 1 - thio- D- erythro - a- D- methyl, ethyl, propyl, butyl,
pentyl, and hexyl gal acto - OCtoOpyranosi de hydrocntoride. [err “Solution
of 2.0 g. of nethyl 6,8 - dide- (8:4:1) for elution and KWvnQ, solution for
90 75 oxy - 6 - (4 - butyl - L - 2 - pyrrolidinecarb- detection consisted
chiefly of two materials, the oxamdo) - 1 - thio- D- erythro- a- D -
cis and trans mer s of rreth | 6,8 - di al acto - octopyranosi

hydr ochl ori de tfé oy hyl 9?19@9 yl R nvrrpXr - Pargg

and 2.0 nm. of aﬁ'x%ylcfyﬂopm:lyl meichyl hetdneneqfab-bowmﬂnl)yl 6,81 chdectxhl cri —~(4D akyler y35hr o

- 150 m. of ne!qﬁahdpelzﬂas’;ﬂs%?lée lobilr f@ %%EWO Jidinecqrpoxa @ﬂ) ac pthio -
oct opyr anosi de ,‘Qn’j y %&’0" yo (F ep Adi qf 'g‘ jﬂpy@ﬁ er 40

. and
Ibs. in arati xaQ:fl al loa vl @r mlky'l -Ogétli!yl PHESYE ﬁﬁ, moval

of @&. Separat dcoxy of - tdhealyl, st -acrycloauhyb,rrs 4forfirsedaopmpdnedscoathalfo;mula by fi t r 2401 on

and the sol ventafi%yl LcHr‘ Wﬁ‘tl’é midgi-slt4 | | ati on | n vacuo_ yi el ded
partially crystéj,anomde’“ﬂga eIdt 3 grr poﬁﬁideoxy - (1 - fethyl - line
met hyl 6, 8 -1di dgexy, cyclal ataﬂfﬁ drdc- 4 - blﬁw - L -2 -

pyrrolidi necarbmarﬂ-ct mxzm *85a}k34,4- fycivy | - N B

pyrrolidi necar &f{ aralk | d’YU"lB'nﬁ' ery [err] - D- galacto -

octo- 1 - thio . ;}g}; mm Pffre -8 gal -__pyrdnosi de

hydr ochl ori des f mekby ﬂ:Etpr ufévaBEfa Bﬂygi@ﬁ&SI de Aydrpchloride whi ch by TLC

di ssol ved in acorrespending alifyl, mowaﬂohndandlkx(l,t hi & ayer chr ongt ogr aphy) on

silica gel usinf- ngwfggrén 1 cR IRe(‘ﬁdé (i) and 1.5 m . of ltri- a mxture of

ethyl acetate, @,@,@cﬁ’&rcqgabg Vi 5'_“@ Mﬁmﬂe added. To thi &40’ i on was added

105 25 20 erythro - « - D - galacto - octopyranoside - 1,211, 380 p\o

25 7 g. of siliza @@bhaammhtm§4§@%nt Pmsé evapor - butyl R 2 -

pyrrolidinecar b;‘é‘il’ (%‘}:th;irf? m%m nd&fvacuum | eaving the fantipfotic de-
leth

thio - D- eryt phenylpmpylﬁ%\f’p'g, Q1- octo- posited on silica gel
whi ch was si 4 ehty@rs - xfmryanospldey ;Lumrl de. top of a chromat \g,,r,aphl C
col um of 200 gt a‘rmethYH25 ebrlati orPeIéﬂl é mer s. of silica gé&l packed
with a solvent gf x::::;ll r°py1 2 p n Part GZ the mxture of ~
consi sting of egﬂlly yl) IerW FFmaR:rb a’@fgikﬁa’rfu&mHP?(Z .
was chromat ogy apheyclblahtylahﬂ,fl &Yélobixtylefﬁ 6cyd®4 ulfif. %ﬁa VECIR70130 e o 200 g

of silica gel uaph Y‘ﬂ‘@?FXYb ’U‘trélﬂth By ke Br m&i&ﬂ(ﬁu&@?{dﬂ% tord
a solvent syst em ?f;? le, {)‘neqf lrberibmmhsamr@nen omltheefpﬂledng T | n

| ayer chr omat o- aldeméerval A,yde ;,J&s ‘3‘34*-‘42 by TLC 10 graphy of each
fraction showed that fractions were pur.le ans- epi mer and were conbi ned,
75 31-38, 310 ng., were essentially pure ?rans fractions 49-64 were
essentially pure Ci s- epi ner, that frrctions 49HR4, 32 ng.R, were epi ner

and were al so conbrned-*-ﬁractmns—es'senh-ai+y—pare-ﬁrvemr-—anﬂ-ﬁ7at
fractions 43-48%were a nixture of tHEWhi mers WAFEHYR0- 48%Whsi sted of a

m xture of epimesgs. The could be puridiyed by reshmpmat ograg@ly. Each 15

| atter could be further separated by re}r‘)eat ed epinmer was dissolved in a
few drops of dilite LBOmEHr&RUERIGE aphyctEach epiAerpramsls dl%@tﬂ ved

hydrochl oric aci §ba”&hohﬁb@mfifx&ﬁﬁlﬁlp‘hm%mlﬂr o- ing IOFW dropge.gf dilute

hydr ochl oric acid and oride precipitated on d| tion wmth a large the
hydr ochl ori de pr&ti plineemgdn b;ﬂ r&d@hm ometif  vol umensakopelt herethyhcet one. I n

t hi s manner, the?_e Ry 11obty The crude trans epinmer fraction of 415
ng. 20 50 ng. o 'E én |deoxy metf1 - (tra@,g_pmpylgave afff nmy. (15.4%
of crystalline rrethyl 8 1 - methyl - 4 - - pyrrolidine- 6,8
- dideoxy - 6 - f((irans - 1 - ethyl eghyl car boxamsmyl- 1meﬂ!)'h|o - D-
erythro - [err] gy butyl - L - 2 - pylr;plldlneca%g mdo) iL- D -

gal acto - octopyranosrde hydr ochl ori de thio eryt hro - [err] - D -
gal acto - octo- Fhp. 135-137[err], arndet)about 15@ameputybf mewdiyd  pyr anosi de
hydr ochl ori de, mp. 144-151[err] C 25 ? - dld OXy - 1gygis -1 -
methyl - 4 - Rec’rystalllzatlon from™8ute ac&¥ 'r‘l  ai s butyl - L -
2 - pyrrolidinecskboxanm do) - 1 - th@esup. to id4d-plpd errdnyC. thio - D -
erythro - [err] - D - galacto - octo- The cis epiner fraction of 645 ng.
af f orded pyranosilde hydrochl oride, softWhing at <48%P8rr] 89D ny. (14.1%
of crystalline nethyl 6,8 - C. with further nelting at 175-185[err] C.

di deoxy - 6 - (cis - 1 - ethyl - 4 - butyl - L - 30 The trans epi ner
recrystallized from the 2 - pyrrolidinecarboxamdo) - 1 - thio- D- 95
sanme solvent nelted at 139-141[err] C. and had erythro - [err] - D -
gal acto - octopyranosi de




the follow ng anal ysis: hydrochl ori de, m p.
135-139[err] C. Recrystal- Anal. Calcd. for [err]:

lization fromdilute acetone gave crystals, mp. C 49.93; H 8.16; N,

6.13; S, 7.02. 134-138[err] C. 35 Found: (Corrected for 4.07% J[err]):
The trans epiner isonmer showed about 100 C, 48.81; H, 8.54; N, 6.49; S,
6.67. 1-1.2 times the activity of linconycin by the Simlarly,
recrystallization of the cis epimer S. lutea assay, 2-4 tines the activity
of lingp- gave a product softenijBg fgp 108[err] C. and nycin .agpi nst
Gammﬁv&#m‘gﬁ%u*&—h%—a%——&b&ﬁ—W@ed) W th
the 8 times or nore the act il Ofonkihlgonycin 40 follow ng analysis:

agai nst Gram negative organisnms. In mce 105 Anal. Found: (Corrected for

4. 95% wat er) : agai nst S. aurkRus the trHRs epi ner Rvas about 2 C, 50.27; H,
9.00; N, 8405, S 6.65" Trnegas active as TThconycim— The cis epi mer The
trans epinmer was about 2.2 tines as was B8 1/ 2°HE active as the trans
epiner. &%ive as linconycin lwhyS. | uteaciap®spy, abawyl 2 Separation of the
cis and trans isonmers is 45 tinmes as active by the broth dilution assay,
not a necessary step as the 2-”b‘1“1¥§phat es“ﬂ?‘bﬂ% and®! 5 times as active in
mce infePted with the m xed spiyfers ar gssgftf ul pemyse. It is S. aureus.
desirabl e, however, to keep the content of e cis epimer was about 1/2 to
1/3 as t%ans isomer high as t#M§l s thetrmsPentdct i veethibtive as the trans
epi mer, IyRi ng about equal for y carr i ut t ocess with this 50
to |inconycin. n'i&hyi?’ # Eléatylpn m %ﬁﬁ{ xed epineric
products ?@ontai ning 115 Hl. Myhyl 6,8 tangibulgloxy -etfl - (1 - ethyl - a
rati o of ans and cis epiners,of 3: 1 tq 1. .54 - yl - L- 2 -

pyrrol i distlﬂecar box- can readi Iei;'?’xoe obt ai ﬂséé".tylam' do)e&%tl - thio - D- erythro
- a- DU By substituting mivehyf or mal desygeyand amgt - gal acto -

.oct opyrarggsi de hydrochl ori de. al dehyde of Parts G and H by other oxo com
55 A mixture of 2.0 g. of AWyl 6,8 “sBfaBky - “P¥unds of the formul a
R, R CO s@mherein 120 6 - (4emybutyl - {rans-peneyi Py’ rngmyﬁi necar box- [err] =
is the s% as Rlerr] given above), for amdo) - 1 - thio- D- erythro - a
-D- e gﬁpl e, propional dehy@®y! acet onecis-tsatyr al denethyhl acto -

oct opyr angsi de hydrochl ori de fr. hyde, . i sqQbut yl yl ket one,

benzal dehyde, Part F, 1.5 nl. rr%?macet al dté %/gg& 150 “%%Wof

phenyl acéfal dehyde, hydr oci methwial dehydds-hegd 10%meetyl adi um on carbon in
150 m . nmet h- acet ophenone, propi ophenone, .butyrqphenone, 125 anol was
shaken u(r%ggr 35 | bs. of hydrog’iétﬂlo 3 - metHyPoRYy ¥'5ﬁ‘ hyl - 2 - butanone, 2
- pressuP8Bfor 5.5 hours. Thebegt al yst vasprgt nehfayphl - 5 - phenyl - 3 -
pentanong,.3 - noved by filtration to give a residue consist-

cycl openfanepr opi onal dehyde, € E‘ycl ohex 85 Py chit®¥lly of the cis and
trans episabrs of acetal dehydemyr cycl ohgphgnecar bgyal dehyde, 65 net hyl
6,8 - dig]ce)xy -6-(1- ethyl - 4- 2/2-

di met hyl 5 | opr opaneacet al dehPeRd, 2, 2 - umgbutyl 26 ethyl

1,211, 38BAF bu o 26 di pet hyl cycl opr opyl

methyl ketone, cyclo- with an &lkyl 6,850 ?deoxyg'!-hﬁg (4 - alkyl - 35
pentyl meffyl ketone, cycl obubythl met hyl trdos-pen¥l - pyethgll | di necar boxani do) -
1 - thiosagketone, cyclobutan , cycl ohexanone, and - D- erythro - a -
D - galacto - octopyrano- mnet ﬁé}?‘cycl ohexcésfpgnﬂtgl, andmﬁtﬁing t he appro- side
where al R#1 and 4 - al kyl arecy®obdayll , 5 waps-prapye al kigthyl cycl oal kyl, or

ar al kyl - di- ethyl, pro utyl, .pentyl, or hexyl, pre- deoxy - 6 -
(4 - al ks , 4 - cycl oal kyl -, g’%kh‘”‘g f erd*e°PonpouMi®lof the fornul a:

40 aral kgAK- L - 2 - pyrrolidb@@car boxankgdoyeneyt 1 - ehfli 0 - D - erythro -
[err] - g gal acto - octo- pyranoside, there are obtained the correspond-
10 ing ﬂzyl, cycl oal kyl , anB¥ral kyl @isgeatyldi de- by -6- (1 - [err] - 4 -
al kyl, 4samcycl o- al kyl -, andpde ar al kyl = Loer 2 - rrolidine-
carboxam.dg) - 1 - thio - D -perilthro - télans-ﬁ’eltil)tyl- gaftg%:ito - octopyranosi des
whi ch on’#X eat - pentyl [ er rjs-pt@yl nent ethbyl t he procedure of
Exanpl e 1 give the corresponding al Kyl, cyctoat Ryt andaratkyl, 6,8 -
dideoxy - 6 - (1 - [err] - 4 - alkyl-,




4 - cycloalkyl-, and 4 - aral kyl - L 2 - pyrrolidinecarboxamdo) - 1 -
thio - D - 20 erythro - a - D - galacto - octopyranoside - 2 - phosphates
where [err]- is propyl, isopropyl butyl, or 4 - methyl - 2 - pentyl;
benzyl; phenethyl, 3 - phenylpropyl 17- phenylethyl, 1T - phenyl propyt; 1 -
phenyl - 25 butyl, 3 - nethyl - 4 - phenyl - 2 - butyl, and 2 - nmethyl - 5
- phenyl - 3 - pentyl; 3 - cyclopentyl propyl, 2 - cycl ohexylethyl, cyclo-
heptyl methyl, 2 - (2,2 - dinmethylcyclopropyl) - wherein R HRerr], and
Rlerr] are alkyl

t han si x carban

f not nore ethyl, 1 -
Ko

Qs arl\/anfanpnu';lv of

( di met hyl cycl opr opyl )et hyl
izﬁ’a'g?) -—cycl opent yl et hyl 12 -

cycl obutyl et hyl, cycl o- rrﬁxmx:mhan t vel ve CaﬁdBMnoﬁﬁxﬁ:ﬁHS hdvihgt:hene&@gl’;ﬁmt ket yl,
cycl ohexyl, or 4Methbfe§, I(trafllB 6—a1r~’-81*° ébt_aridn e optRelp ragasiemtofit | ve
conpounds 45 usf‘j 0 k‘;n g ° ’35‘&‘@% dehydephr: Bt et iy ekl my a
- . 1s<a>ropylbdexfe-
are given in t@egc ,@@ﬁa oqm@geﬁxanpmgmm 11pplonalae'h
t abl e: al dehyde, valemabdﬁhydb pl@sphagpr oa dehyﬂea%AB&Eﬁ%QROOBSnmk9ofmm
HR[ err] [ ? subsptuting the hncomycm of Example propylidenelincopgygin 11 75 ml. of pyridine
trans- et hvl %é‘]fxﬂwco there is obtained epilinco-  was added 12 g. (ex mxc oxide. The
: y l%%{phate The epilincomycin | s lutlo warms up ({ C. After one 55
ci s-et hyl 10 ﬂ?atréﬂ)ﬁ Li nconycin- B?é@ﬁlﬁure wam a solution con-
trans- propyl A #OyIsopidpylideneibcbogcinnc ony ci n{aﬂm{gmss pihadaéh of reehylngter and ethyl
ci s- propyl met hyl 5E Li nconycin E-2 awe thfysﬂsyr d tryd and gvatpogaieg
up was distribute
trans-propyl et hyl ogF Al O} P nCOITyCI n E pa%ﬁﬁacg fnter current distribution 60
met hyl cis-pr et hyl usmg the system, water: ethyl acetate : ethanol :
et hyl trans-gropyl "—tmethyl 5H cyclohexane (1:1:1:1). 7 - Dehydro - 3,4 -
et hyl ci s- met hyl 5l O - isopropylidenelincomycin was isolated as
met hyl tran | . met hyl 5J ;‘lﬁs?eak fraction from tubes 330—380, K= 65
met hyl ci s-byty met hyl 5K Anal. Caled. for CpHyoNO,S:
met hyl trans-pro&yl ethyl 5L G, 56.72; H, 8.16; N, 6.30; S, 7.21.
net hyl ci s- propy?P e vl 27Found C, 56.37; H 762 N 6.51; S 6.84.
: nepgmycin,
1, 211, 380 e@loécf; “Ai%}i 34~ 70
HR[ err] [err] 5M SCH 0 - 1sopro@11 Yié lmcomycm in 75 ml. of
t rans- propyl et hyl 5N methanol was @ddqg/ K00 mg. of sodium boro-
ci s- propyl et hyl 50 hydride. Aft st; this solution was evapor-
ated to dryness otary evaporator. The
trans-butyl et hyl 5P residue was adﬁ@g B 5 ml, of water and ex- 75
ci s-butyl et hyl tracted threemirhd‘syhth 25 ml. each of
trans-pentyl 1or5p§ 9.8 g. of lincomycin in 150 methylene chloyiget HpE extract was back-
ci s- pent yl HS{ is added to a solution of 9.8 g.  washed w1th f water, then dried over
15 %lue{:?%ulphomc acid monohydrate in magnesium ¢ @i and evaporated to dry-
trans-butyl etone with good stirring and  ness. The resi g, was distributed in' a 80
ci s-butyl ei»hydhncébf exposure to moisture. The mix- 500- transferrrB:bll‘nyL‘l' current  distribution
trans- pentyl stlng)eg at ambient temperature for 1 using the solvqapggypr. , water : ethyl acetate:
ci s-pent vl egnrvm hich 100 ml. of anhydrous ether ethanol: cycl F 1 1:1), and a single
p y 20 #Pdf \{i sfirring is continued in an ice- peak which é;yarencal was observed at
trans-pentyl Kours. - The mixture is fltered K= 1.05. The LA in tubes 240 to 260 85
ci s-pentyl rmtd htit s@Y is dried in vacuo at 50° C.; was isolated aymt .
trans- hexy| {35 (85 5%) of 34 - O - iso- And. Calcd. 33N20(,-S:
ci s- hexvl nﬁrﬁ mycin p - toluenesulphonate. C, 56, S8 N, 6.27; 8, 7.18
y 25 i’w .15 g. (7.4%,) can be recover- Found: C 56.24; 854 N, 6.13; S, 7.01.
trans- propyl aoBer liquors by adding 350 ml. This layer awgraphy (TLC) showed 90
ci s-propyl meft ankl droEsﬁﬁher to the mother liquor from that this mategi4l lvyisisted of two substances.
trans- pentyl % quvmus filtering operation and chilling One was 3,4 - O - isopropylidenelincomycin;
e sotution for 1 hour. The 14.5 g. so obtain-  the other, 3,4 - O - isopropylidene - epilinco-
30 ed are suspended in 200 ml. of cther and mycin, moved slightly slower.
shaken vigorously with 125 ml. of 5%, potas- D. Epilincomycin. 95
sium bicarbonate solution. The aqueous layer The syrup from Part C was stored at room
is back-extracted with two 100-ml. portions of temperature 5 hrs. in a solution containing 60
ether. The ether extracts are washed with 50 ml. of 0.25 N hydrochloric acid and 40 ml.
35 ml of saturated sodium chloride solution and of ethanol. It was then kept at 0° C. for 4
then filtered through anhydrous sodium days. Following neutralization with sodium 300
sulphate, The ether is evaporated under bicarbonate, it was evaporated to 25 ml., then
vacuum, leaving 7.9 g. (73.1%,) of 3,4 - O - extracted with chloroform. The extract was
isopropylidenelincomycin which is dissolved in washed with a little water and dried over
40 25 ml. of ether acetate and concentrated to magnesium sulphate, then evaporated to a
about 10 to 15 ml. The concentrate is allowed residue. Thin layer chromatography of the 105
to stand at room temperature for several residue showed two substances, both of which
hours and then refrigerated overnight. The were active against S. Jutez. The residue was
crystals are filtered from the solution and chromatographed on a 14” x 3/4” Florisil
45 washed sparingly with cold ethyl acetate; ——Registered Trade Mark (a synthetic silicate
yield, 4.55 g. (42.2%,) of 3,4 - O - isopropyl- of the type described in U, S. Patent 110



5AD et hyl ci s- pentyl et hyl 5AE

but yl trans- butyl et hyl 5AF but yl
cis-butyl. AG L ] _but yl
trans- pentyl met hyl 5AH . but yl
ci s-pentyl met hyl 5Al cycl ohexyl
trans- propyl nmet hyl 5AJ cycl ohexyl
ci s-propyl met hyl 5AK 1,211,380 but yI 29
Lran 3,625) col Jeluted gradient- that it can be formulated i Dt ! suspen |

s c howe/eluted gradient- -
f :, aneglgfgfty o%vent@t‘ varﬁ&&mtmuougsly from sions for oral admxmstrauo%ﬁ(?{{ atezr',-in-

Skelly hexane) to soluble salts which can be m e manner

cis-pe nIOﬂ*/ acetone ELHRY tal volu as 5000 ml.  include strontium, magnesium, and aluminium 1, 211, 380

‘28 EXAMPheEw6 compounds were thus separated | derd. i ncorryC| n havi ng a mel t| ng poi nt of
Met hyl Bragiion 1d|'l'(§§q9)§9—55 gto_ml( ugsy /le the 1Lincomycin{2 gsgﬂ l&% @ed Bhd an opti cal

. same dbsa
er otation of cin assa ABPO sage%&xﬁ? 'becaﬁ?érr]
101- 102[3&1&&] kd. far C.R,l Ihlﬂ,ﬁne chl Orb lackO¥athe Gixprness: ]:haracITel iOof L - threo -
[errjo- D - @50.%; -H Biéh r60’>0 8,7456- (rcomycRO pan: Iad‘detwgcuslySﬁ}ecB in géﬂ acto -
oct opyr e 'Sgl‘lb 73 p ?edxatrcf ﬂ%/ pumoi;? B
phosphat )" As'sayggsmc S]Cfﬁ‘y Bh Ghtelo! y e @lnﬂf’i{:ﬁ‘ Cg) Sy %’fiso- By
subst i tUtBlyQ@)Sﬁtbﬁlg llnEtﬁIrQHy(id EhlsOJxaxﬁilcaﬁpdd&trxcﬂﬁrﬁllﬁljlhdnd&B@ivtrﬂﬁ(ﬁﬂfyfﬁlloﬁ- in 75 m . of
pyri df ney 1heb3ppepmdtq ftinomycdi Aneloghiehe ing cadppdes. ned epi I | nco- was affded 12 g.
(excessUER ’lgsh CPYsPEET The RIpRMF - 2 - pho p = Ihe epilinconycin is
sol uti off*Werfe “up™aBout 20[err] C. After one Y fbl "orepared as fol | ows:
hour the mxture cmgas added to a sol ut i Difcom@din-2-phosphate,
3,4-O | sopropyl i deneki ncomyci n. m.p. RrRHGC250 M7 mch of et hyl
ether and ethy| acetate. This was themn; Eg’llf’gﬁg 8 and e\f(;a§§o;}31 ted b a syrup,
8.4 g. This syru was distributed in ag ﬁ-a&gansfer countgd current
distribution Usi\ng the system wat Sudiumebsidykidgcetvat e: et hanol :
cycl ohexane (1: Kbt 141). 7 - Dehydro -37“13’36045 9. @ PHi7opr opy| i dene%' ncomycin
was isol ated as = : eak . f tion om t ubes
330-380, K-- 2.45. | /°“ Water, dsiorldf o 6%65 Anal . Cal cd.
for [err]: C, 56.72)+H.8.16; N, 6.30; S, 7. ZEXAMmed C, 56.37; H, 7 62;
N, 6.51; S, 6.84. C 3{;\0 O - Isop roApIylldenoe E"@lllne]o cipn To 1. . of
Craig-pure 7 - dehydro - 3,4 - 70 Q.-¢ JogHr gﬁﬁﬂ SIERRLIHE hgi Ngd N 75 m .
of net hanedin BAR,, alded RION a)Ac @ouss Oehilliifti-D @ RepafRY AhomCBe folbify inl. 5 hr. this
sol uﬂOomdv&sreeva{smmdafﬂwtqd@bm, essred)mtsa rotary evaporator.. The resi due
was add cr % fbﬁeu gll’ CO = ]chom Cln-E %@D hre tl rr'les W t h 25 m :
each of i & 1 g’ée thalls, 314 onmggh dbert ie chloride. The
extract cma@ralnac envad frofaf thaCB&pDﬂtﬁmlS adel.epm ch’il SJCﬂll’.ltIOIIS m.9.8 g Wwashed
Wi t h215Ak allé‘fé Cvmltoetrds des éaqd vekivover 3@bic edid p- t of uene@ulgxhonl c acid
monohy db&t- e ‘Ej hl°i§eo ’fyrgie ang‘*’,cam eés%‘{f”ﬂf‘bd to ](%rygm 100 m . of
acetoney mgeg id; gng ana’’ ‘ness erhesi due, 136009 m, was di stributed
in a 80 av0| dance of exposure t 0 NDI STtaganthl pevdeA X- 1800gnk.r ansb@er counter
current 8 rib FWL‘%% Eosls stirred ? %ﬁlf@mf terrpelro tee for 1 using

the B vq\ng01 g ﬂﬁ%lhat@ceta ang i®h 100 m. of

dx1

anhydr0H§4(EEn|Daﬁatcr am;eh wiGyL bdlftiex ane {gleous qs mnd a single 20 is
added anmtasmrlgr1r47rzgcailcsmc@tvtldmuéd mn an Dctemzcd petaxkq Sl\/(’lllf?aﬁﬂof itl.t he ®heoretical
was gre is filtered K= 1.05. The

S
ot er*fa;zzfm W el TRl R S Rt 5 1O 1

C; waand Sidledtf@01/aShoar. IPE Pppbduct was (S) - chloro - 7 - deoxylmcomycm -2 -

! isolated by filtration, washed with 20 ml. of a  phosphate, as well as the water soluble salts
mixture of ethanol and water (1:1). After of lincomycin - 2 - phosphate and 7(S) - 100

40 drying the sample under a stream of nitrogen, chloro - 7 - deoxylincomycin - 2 - phosphate,

there was obtained 4.4 g. of calcium linco- for example, the alkali metal salts including

mycin-2-phosphate. the ammonium salt. Either the hemi-, mono-,
Andl. Caled. for CaC,H;,N,O.PS or di- salt can be used.
C,41.21; H, 6.34; N, 5.34; S, 6.11; The aqueous formulations of Examples 8 105
45 P, 5.90; Ca, 7.64; H.,O, 10.27. and 9 are particularly useful as pediatric pre-
Found: {(Corrected for H,0): parations and can be administered orally in
C, 40.30; H, 6.25; N, 5.65; S, 5.78;  the same dosages as lincomycin. Administered
P, 6.08; Ca, 7.32. orally to mice infected with Staphylococcus

The calcium salt is insoluble in water but aureus the CD;, for lincomycin-2-phosphate 110
50 soluble in acid solutions. It has the advantage zwitterion and for lincomycin-2-phosphate



yield 13.35 g. (85.5% of 3,4 - O - iso- Anal . Calcd. for [err]:
propyl i denelinconycin p - tol uenesul phonate. C, 56.47; H, 8.58; N,
6.27; S, 7.18. 25 An additional 1.15 g. (7.49% can be recover- Found; C,
56.24; H, 8.54; N, 6.13; S, 7.01. ed fromthe nmother Iiquors by addi ng 350
m . This | ayer chromatography (TLC) showed 90 of anhydrous ether to the
nother liquor from that this material consisted of two substances. the
previous filterli N9 operation and chllllng 1 3g)ﬁe was 3,4 - O -

i sopropylidenelinconycin; the solution f A% our  The 14 5 g so abt ai 1

the other, 3,4 -hefoi- ammcm a ydzasdameoremtérl nco- 30 ed are suspended in 200

m . of ether andba 1"1 Ardchipridey sl ower . shalcgen vigorously with 125

m. of 5% potas- ﬁ?\? n?dl{' th 95 sium

bi car bonat e sol ut| on e aqueous | ayer The sy@ r@rﬁEart C was stored
J

at roomis back- extracte with two 100-m . portio _tienperature 5 hrs.
in a solution containi aﬁo et%er The et her extract¥s! afpe yvashed with 50
HR; (0]

m . of 0.25 Ngzhydrochl and 40 M. 35 ni. of S Nat ed sodi um

chl ori de sol utlon and It was then kept at O 4 C. for 4 then
filtered through anhydr 8us ium days. Follow ng neufrabd zation with
sodium 100 sul phate. The et %is evaporated under bicéf ate, it was
evaporated to 25 m ., then vacuum®|eaving 7.9 g. (73.19% of’ , 4 - O -
extracted with chloroform The e>$\to’/ act was isopropylidenelinconycin which
is dissolved in washed with a little water apd,dhiedeoyer 40 25 nl. of

et her acetate and c centrat qne um 75Alkdalpaiing acchddBp o2t 6 hadigd 350
a about 10 to 15:fd ine. ]fﬁ%mﬁ °§§HE‘E§§T %’I ohedrmylesi due. Thin | ayer

chr omat ogr aphy ahmd Bedifteke alkd ¢ tnah matthalf,ogam tenperature for several

resi due shovved toaxborsubsst.adr@asgeodsl@tmt mbrewlmnc h hours”a\ﬁébthe/(a refrigerated
overni ght. Th¥ S\AEF né R offroms3 19 ietea.  The rned) u?o was crystals are
filtered from Cé}é‘ ﬁ"rﬁ? { 4r aphed orydY14%1x 3/ 4" Florisil
45 washed sparldagixweWhthC@}bdn etohuy, anacn:t ate; -Regi stg +—frade Mark (a
synthetic silj cateérogenedlig] ofind Snoge hg onof 3,4 - O - isfprppyl- of the
(ype. descri bifa 2 ppisocheeiye brys artes mk

1,211, 380 $ carbon atoms, or aralkyl of not more than 29 2,393, 625) cglum which
was el uted gradiiniarbon takvids, advartagtouble nbomdiel at ed i n aqueous dusSpgn- |y with
sol vent whi ch_vah é?ﬂ@@mt?mfu usly from S|ons for oral admirfi &tration.
O her water-if- %},9 téelnl"’§/ B PR i cal ane) to sol ubfv\;g salts
whi ch can be macfeslm hlerklesalm:ﬂ%rf kQO%BcRREIONG g ok § ‘%500

m . include stropiitum nagnesi um and al um npUMompou heccgmgmm@mmdﬁngv\me
t hus separ at g% . 4pThe gmmonium salt form of the the formula 55 Fraction
1: Tubes 53- ﬁ'@ﬁ’ﬂ’ ‘SL)C fﬁﬁﬂé“’ claim phgbngrrym n-2- phgsphate can be used for
| i nconyci n. Assaye faﬂé@a 7 he sa purposes dnd i fsthe same dosages
(l'inconycin assay). and dosage formns &ESN i ngonygi n but
because Anal . Cal cd. for,}’[ err]f —in
bitterness characteri Sq; 02 of w-40— C, 50.92; #H, ﬁ B30 N, 6.60; S,

7.56. linconycin can b 0 wAtageously used in 60 Foundy 50.19; H,
7.91; N, 6.05; S, 6.4/ pediugtpic forms. For this purposé ¥t is advan-
Fraction |1: Tubes 73-104 - [{antomycin. tageously used sipply in aqueous
sol utions Assay 950 ntg./ny. * preferably w ‘Hﬁ\o,,
preservatives. Suitable By sub .tthw(Jt| ng lincomycin in this éxanpl e
pediatric formulations are given "\0// the foll Oy 13 tlpeyeo} he appropri
l'inconycin anal ogs, the ing exarrpl es. or bromine and R, HR,, and R, are as ;ﬂn
correspondi Ng €epind kHAGARYKekf wherein RPHRSHAF, € in clalm 1. EXAMPLE 8 anal4sgs
of the formul3® are as given in claim 1. A@u@mwnédcmdmnm[ elpin] 9

Li ncomyci n- 2- phos %g\aﬁogvow prcordipptoxiaim § hyving C, ha"‘“g the foggulyy  y  Propyl paraben
0.25 ng. 70" MYV par aben 0.75 ng. 1.0 ng. Sodium

hydr oxi de, 4 N aqueous ¢g.s. to pH 7.0- 7.5

75 Water, deionized Q.s. 1.0 m. EXAMPLE 9

at. e




Syr up An aqueous oral preparation cont ai ni ng 250 ng. equival ent of

| i ncomycin base in each five 80 whe err], Rlerr], and Rlerr] of
the Ac group mill | rlumumtlwwmﬂju d fromthe following in- 20 and R are
as given and illust gredients: obtained. Al the conmpounds
that have been descri bed above, therefore, have their counter-

Li nconyci n-2- gRosphate 597 gm part |n1:t2He386pp05| te configuration, tha®f

is, the MethylpalLahEhum Yadwss equal % ot gmr configuration derived from the

7-epi form th @ay fop Aficaiafdh hyldrothidtide. .5 gm 8525 Also all the
conpounds descr iWWHATIHEWE-ARMAS :—  Sor bi ¢ aC| d Chy ¢ 10 gm their
counterpart in thé coprepndefithsfgmplageoxy Sacchari ‘/ dlhdJl_ o 12.5 gm
7(R) - chl oro-7-deoxy, 7(;S)-brono-7-deoxy, and - I,” sodi um 2.5
gm 7(R)-brono-7- deoxy,{,énal 0ds. i n

3000 m. Trfgacanth er ¥ 100 gm 90 &,Ig 7

Orange oil avor " asat ] 30 Cal ci um Li nco i 2 Phosphate -
F.D. & C. orange dye”’ 0 74 A solution of 5.0 g.

| i nconyci n- 2- phosphate Sodi ehydroxide, 4 Nin 40 m . we@\e was m xed
with a solution aqueous gl s.wpH 7.0-7.5 containing 1 cal ci um
chloride and 5 m. Deionized er g.s. 10,000 m. 95 concentrated

anmoni um  hydroxide. A 35 voluni nous whi 18 [pe eql ete%tte formed. The sus-
In place of Iinco ci n-2-phosphate in Ex- pensh

ﬁLbJrMﬁgetd Mint 5 hébbhgMiss
95% et hanol a 8*1‘gn'6“9’f tVPFé %t% an ®B smbstmﬁxlat ed and stirred for 1/2
.noP

hour. The prody o Eﬁ plleds) are e— deoxyl i nconycin - 2 - isol ated
by filtration, cgw&. m’ﬁge o@ th,p,hosphat e, ﬂ;a%!@wel k% as the water

sol ubl e sal t18 18icatbon etomﬁ ogdldaliplo ffannd3vtatnetr (1 1). of linconycin - 2

- phosphat e and“m?“( 3;1 anple u q{ﬁ $tream of
nitrogen, chl (ﬁtbmore i %i;ﬁft‘h&?‘(ﬁ? Feﬁ“sy 2 - phosphatie, j,ihgr e was obt ai ned
4.4 g. of cal cihpdrodeh, i@t of # darmoe%mze,can%he alkali metd al t including
nmyci n- 2- phogdphatoas, advantageously not more than8 carben t he anmmoni um salH{%Ei t her the
hem -, mono-, AREE eI Tty 3 ore than or fli- salt can be
used. C, 41. 21112<iégarbn Zﬁ;‘ :gv ousl mgﬁ;ﬁe The aqueous fm;@l ations of
Exanpl es 8 105 tih 8§ carbon atoms. P Ca, 7.64; [err], 10.27. ®and 9 are
particul ar | ROuse?. iTheagviyrsich darmi of pc gompdgadhd: ( Cor rect ed for [er

parations and Cafft IS TJP h °n6“‘:? ‘?(I3’5°%5 S,
5.78; the samﬁp§§§g§1 5512 e négﬂ' °9mﬁ‘l““‘£8 é:i)r%r " ac@lor ngm, { b3z 40
orally to m ce isfHBetedi \ammbmﬁhaq;lhydrmoummusth h&mGm! cl um sal % i s 1nsoluble

in water but?5 sempeoysd t’fh@a“@D; for |incomycin-2- phosphate 110 59
sol ubl e in acid,2 mﬁp?ﬂ‘fg ace ‘ﬁmﬁg"sdat’hé M¥tEant age  zwi Jt eriop and for
(e

| i ncomyci n- 2--phosphat 1,211, 380
30 hem - ammoni um salt wds equ&I to or better than ﬁ%;a |nconyC|n
hydrochl ori de. WHAT I M11S:- 1. A conpound frul a:
[err] [err] and the s c thereof. 7. A conmpound accordl claim5
havi ng 35 and the sal&5 thengof, wherein X is OH the f | a chlorine,
or bromine; R and HR err] alg Yhe same or different alkyl r/mot nore t han
20 carbon at ons, advantageo:gtjghot nore than 10 8 carbon &#qys,
cycl oal kyl of from3 to not el [err] nore than 8 earbon atons,
or aral kyl of not nore than 12 q@T@on at ons, <P$X%$E%%$8y§%rmngﬂoﬂﬁz8n&pan 8
carbon atoms; and Rerr] is ?)t: bromine and R, HRl, and R, are as given
and the salts thereof wherein R, HR, and R, in claim 1. ) ) 45
30 are as given in claim 1. 10, A compound according to claim 9

6. A compound according to claim 5 having having the formula
the formula



hydrogen, al kyl of not nore than 20 carbon 15 atons, advantageously not
nore than 8 carbon atons, cycloal kyl of from3 to not nore than 8 carbon
atons, or aral kyl of not nore than 12 carbon atons, advantageously not nore
than 8 carbon at ons. 2. The zvmtterl on form of the compound of claim
1. . The hem ammoniumsalt of the com
3. The hem HH‘“HHH““IHMI[MHI conpound of pound according to claim6. claim
1. 9. A conpound according,to claiml
havi ng 3140 4." The heni anmmoni um 5388%% orm of the the formila 25 conpound
of claim1l. 5. A conpound accordi ng whereis!3aj m,Jamhaiylaftghytihgenf malarul a:
[err] and the s&hts taereof , wher ei gethat @CHS chl orine or E}rﬁgr}‘hné‘) and R,

[

HR{err], and ] are,as given ang ]'rem SHrRer d’goﬁfé'ﬁgm%g R, HRlerr]

-and- R[err] ' 'W 1_ 15. A compound according t 1229 14are as given
tin claim1. - 1Grherfin K QBP B ruck a:euhﬂrailurigth 6 claim 9 6.
*A conpound accord? ng #oYcl ai m 5 havimg-préralyi ng t he fornul t‘ﬁ 2ornul a

30 scy q_smpé: accordlng to claim

30 hem -ammoni um sal t s #qual to or1 q;tcaﬁpotn gccgrhag tt,cu[aid,llracorrym n

hydr ochl ori de. WHAT W\E CEA#M | S: - wherein R and R, are methyl and HR, is
[err] 1. A conpound of the formul a: Hogy Irr?PYhnd the salts &{3 of 307. A
conpoundnd@es edldiiageft 0 Cl ai m 5 havi ng, nﬁg@,‘f p{“ﬁ wherein X
is OH tHe & compduad ghloglingne, clom Bron% ne; err] are the sane or

di f f er erbving Wy forgile not nore than 20 carbon at ms dvant ageously not nore
than 10 8 carbaﬁ at gns, cycl oal kyl of fromi3 t pre than 8 carbon
atons, or ara of {"hot [err] nore ] arbon at ons,

advant ageousl*t e than 8 carbon at ons® anél Ffgf ] is hydrogen, alkyl
of nos nore than ¢ ¢arbon 15 at ons, advant ageougMy /yot nore than 8 carbon
atoms, cycl oal kyl? offf/Thom 3 to not nore than &y'bows atons, or aral kyl of
not nore than 12 caryop.at oms, advantageousl ywnéts nore than 8 carbon atons.
20 2. The zwitterio Pf/eﬂ#m of the werpRy BIR,,0F:, Z,1 X0t Al are as given

8. The heni ammoni um saTut\o@f the con SBim Fheo e 2 sempeurloierrrde the compound
of pound according to daime6. clai

9. A conpbhyfde %t§ : wgﬂ,étsﬂt €1 BF A7 haaiipings adloshly TieacaGiytroBiAToN UM sal t

form of < AT a conpourtde plodist frmedliv fGm Acoopapo wad accor di ng
to claim1 haV| g, the for il cording to claim 1. don compri I
[err] and the sal lfs t hgyr eof V\/nerel n, Aal P& {;ﬁﬁné"gﬂﬁ tion comprising

\ ) |

C—m ,} L f
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10. and the salts thereof wherein R, HR,, and
R, are as given in claim 1, Ar is an optionally
substituted aryl group or an optionally sub-
stituted hetérocyclic group directly linked to

, or the salts -th_ere.of whg:rein X, R, HR,, and
the CH or an optionally substituted aryl group Rs_are as given in claim 1. )
AN : 21. A pediatric formulation according to 45
J/ claim 20 in which the compound is in the
15 indirectly linked to the CH group through one Zzwitterion form. . .
_ 22. A pediatric formulation according to
to four vinylene groups and X is chlorine, ¢laim 20 in which the compound is a com-

R bromine, or a trityloxy radical of the formula Ppound of the formula 50
s
v X P

Chs
2
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or bromne and R, HR[err], and R err] are as given and the salts thereof
wherein R HR[err] and R[err] inclaiml. 45
30 are as given in claima1l. 10. A conpound accordi ng
toclaim 9 6. A conpound according to claimb having having the for rru]a
the formul a 31 wherein X err], Xerr], and X err] _are dro

gen or [err]. 20 14. A ﬂ ng to
claim 13 wherein X is not chlorine or brom ne. h’l““ﬂm Iﬂﬂ II

15. A conpoundaccording to claim 14 wielbif} R and Rlerr] are methyl &hd
HR{err] is trang- PL@ifdreof. . 25 16. A conpound
accordi ng to cl ai2sn Alzdiadsie riedmnlaoni sccadihprd ne. 17. Mcorrpwnd according to
claim 16 wher efl§jmR2aj dwlpqheﬁlp]corwoendrmtlhyhe and HR[ * il trans-propyl.

30 18. A proge S P ylat- a e shlts thereof.
3018 b broge ngt mgmmﬁsm%ﬁm R3RH0 e palts tl

boun: und accor bng,oig claim 9 having
the formul a [erpdunddf the formula V\/nereln R HR Rerfr]{,Zy X and Ar are as
given [err] & inclaim 13 to forma conpo sgccording 35 to
claim13. 19. A proces accoring to claim 18 which conprilses_additionally
t he acid hydrol ysis ofr&g#pund—acording to clai m10. o t he
product formed to for Ceompound ac- 13. A corrpound of the"}%rrml a
cording to claim1. 0 M0 40 20 A pediatric fornulation

conprising [err] _ wat er and gy CRPEM ko Lot B off S 3 03010.
and the salts thereof wherei WHR err], andimdR @kd]dingr®anf accerding o icRinc| ai m

1, Ar is an optionally substit Q’Sf aryl gro@l&)mo‘rhlcbrthe@mmelmb imythesgytitterion
stituted heterocyclic group dir¢ctly | i nked! 0 or
the salts thereof wherein X, R HRerr], ang ;ge(e s f°%ﬁ3“&f§gﬂ9§“éjf&liﬁ 35
substituted arybr geairepereoRl err] are as gi venzs i vllichide imptﬂﬂld isa pagount rf C
fornmul ation é‘bcarzﬂl g’eﬂlemczf n@la@nnm%@dmmtwmrherfprmwe conpound is in the 15
indirectly Iink§ t";’g‘rmt}’gg‘@l-f 3t throlight one zwittgrion form 22. A

pedi atric for rruW |an,a¢g§q5,d|c&goltg bRefiOW Vi nyl ene lér oupg and X is

chlorine, claimi2ds i(¢xciwdinge mathevhebmpeprds i s a co onHaey or a trityl oxy
radi cal of tHhe gral}ywﬁralmstﬁwnd grpeyd plorthul a C—M 50 [err] 32
1,211, 380 ormes 32 or @ A thereof. 23. A
pediatric for.rrulatlon a)};cord,pgxto on
S
08
3 oy

or a salt thereof.

31. A process for control of bacteria in 40
animals excluding man according to claim 30
in which the compound is in the zwitterion
form.

32. A process for the preparation of a com-
pound as claimed in any of claims 1 to 17 45
or the salts thereof wherein X, R, HR;, and substantially as herein described with reference

R; are as given in claim 1. to Examples 1 to 7.
20 27. A process for control of bacteria in 33. A compound as claimed in any of claims
animals (excluding man) according to claim 1 to 17 when prepared by a process as clalmed
26 in which the compound is in the zwitterion in claims 18, 19, or 32. 50
form, 34. A bacterlcndal composition comprising
28. A process for control of bacteria in as the active ingredient a compound as claim-
25 animals (excluding man) according to claim ed in any of claims 1 to 12 or 33 together with
26 in which the compound is a compound of a pharmaceutically acceptable diluent or
the formula carrier. 55



claim 22 in which the conpound is in the [err] zwitterion
form 5 24. A pediatric formulation according to claim20 in which the
_conpound is a com pound of the fornula [err] or a salt thereof. 29. A

process for.control of bacteria in 30 aninmals (excluding man) according to
claim28 in which the conpound is in the zwitterion form 30. A process for

control of b (excluding man) according to claim35 or a
salt thereof. ?"m”m”"”ﬁrmm 26 in which the conmpound is a
conmpoung of 10" © 25. A pedifatri C1hpragyl ation according to the formul a

cl ai m-24—n—whi-ch—the—conrpot ﬁd—rs—ﬂ—ﬁ—t—he—zw—t—%ef rﬁﬁ—f—@fﬁ‘r—-ﬂﬁ"“ﬁ—pr ocess for

contr ol 0?5 éztcgflp 1 jcpmposition substantial- ing man) which
conpri seﬁ.épje P §5|°‘i d YAt & Bfg  a cé%%aﬁigt 'gé:gl#grnul a or a salt
her eof A process for control of bacterii@ndon W zanl mal s excl udi ng man
ccording to claim 30 i nwhich the conpound is-in the zwitterion form 32.
A process f (rinkdor Pé OpRPL $1@ibhed fofRe KRS Copietl Pifdss, aASantidzaa B@A19vdd any of clains 1
to 17 45 orfublehed B Sawh@fieols Seibameton Bldingy, Laofep.eVERA 1méom subst anti al |y as
herein described with reference 1 err] are as given in claimi.

to Exanples 1 to 7. 20 27. A process for control of bacteria in 33. A
conpound as clained in any of clains aninmals (excluding man) according to
claim 1 to 17 when prepared by a process as clainmed 26 in which the
conpound is in the zwitterion in clains 18, 19, or 32. 50
form 34. A bactericidal
conposition conprising 28. A process for control of bacteria in as the
active ingredient a compound as claim 25 animals (excluding nan)
according to claim ed in any of clainms 1 to 12 or 33 together with 26 in
whi ch the conmpound is a conpound of a pharnaceutically acceptable

diluent or the formula carrier.

55 1,211, 380 33 35. A
bactericidal conposition substantial - For the Applicants:- |y
as herein described with reference to Ex- G LL, JENNI NGS & EVERY,
hnpl es 8 and 9. 51/ 52 Chancery
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