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45 wherein
) R is a monocyclic saturated or unsaturated ring containing one nitrogen atom as a sole heteroatom, the
ring being bonded through the nitrogen atom and including from 5 to 16 ring atoms, or a bicyclic or tricyclic
saturated or unsaturated ring containing one nitrogen atom as the sole hetercatom, the ring being bonded
through the nitrogen atom and including from 8 to 20 ring atoms, the monocyclic, bicyclic, or tricyclic ring
50 being optionally substituted at one or more of the carbon atoms by
Ci—C, alkyl,
hydroxyl,
di-{C,—C, alkyllamino,
—N(CH,)m, where m = 4—7,
0]

I
"‘-CN(C1—C‘ alkynz,
o)

i
&0 —CN(CH,),,, where m = 4—7,
C,—C, alkoxycarbony!,
phenyl,
phenyl substituted by 1, 2, or 3 groups selected from nitro, halo, C,~C, alkyl, C;—C, alkoxy,
hydroxy, amino, and mono or di-{(C,~C, aikyl}amino,
65 benzyi,
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[er - al kyl, hydroxyl, di-[err] alkyl) am no, [err] where m= 4-7, 55

0 -CNerr] 0 [err] 60 CN[err}o% (é 7, [err] al koxycarbonyl
phenyl, phenyl substituted by 1, 2, § gﬁs selected fromnitro, hal o
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al kyl )am no, 65 C;—C,alkynenzyl, 2 0 103 465 C2-C4 al kenyl, [err]

al kynyl, [err] aI ya”‘ té-rr aI kanoyl oxy, 5 hal o, hal o-([err]
al kyl')-, gyano, R is hydrogen or a hydroxyl protecting
group; 10 [errrao (ts__dnégt{;,pgen optionally substituted [err]-al kanoyl,
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phenoxyacet oxyRrs @ hybifogkh, iodo, hydroxy, optronatly substituted C,—C;-alkanoyloxy, optionally substituted
benzoyloxy, optronally substituted phenylacetoxy, optionally substituted phenoxyacetoxy; or
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The groups of formula R* having the same conformation as the mycinosyloxy group of tylosin.
35 Wherein R! is as defined above, or an acid addition sait thereof, provided that if R® is hydrogen oriodo
then R® is
?Ha
40
R1
a Hs
45

When R is an unsaturated ring, representative groups are 1,2,5,6-tetrahydropyridin-1-yl; 1,2,3,4-tetra-
. hydroquinolin-1-yi; 1,2,3,4-tetrahydroisoquinolin-2-yl; indol-1-yi; isoindol-2-yl; indolin-1-yl; isoindolin-2-
. yl; 2,3,4,5-tetrahydro-1H-1-benzazepin-1-yi; 2,3,4,5-tetrahydro-1H-2-benzazepin-2-yi; 2,3,4,5-tetrahydro-1H-
' 3-benzazepin-3-yi; pyrrol-1-yi; 1H-azepin-1-yl; carbazol-8-yl; acridin-10-yl; and acridin-9-one-10-yl.

50 When R is a saturated bicyclic or tricyclic ring, representative groups inciude decahydroguinolin-t-yi;
decahydroisoquinolin-2-yi; decahydrocycloheptalbl-pyrrol-1-yi; decahydrocycloheptaiclpyrrol-2-yl;
decahydrocyclopent(clazepin-2-yl; deachydrocyctopent[dlazepin-3-yl; an azabicycioheptanyl group such
as 3-azabicycloi3.2.0/heptan-3-yl; an azabicyclooctanyl group such as 6-azabicyclo[3.2.1{octan-6-yl; an
azabicyclononany! group such as 3-azabicyclo{3.2.2Jnonan-3-yl; an azabicyclodecanyt group such as 4-

55 azabicyclo{5.3.0]decan-4-yl; an azatricyclotetradecanyl group such as 2-azatricyclo(6.2.2.2*%|tetradecan-2-
yl; 1-azaspiro[4.5]decan-1-yl; and dodecahydrocarbazol-9-yl.

When R is a substituted ring representative R groups inciude 1,3,3 - trimethyl - 6 -
azabicyclof3.2.1]octan -6 - yl; 4 - piperidinopiperidin - 1 - yl; 3.3,5 - trimethylhexahydroazepin -1 -yi;
4 - hydroxypiperidin -1 -yl; 3 - (N,N - diethylcarbamayl)piperidin - 1 - yl; and the like.
60 In moieties containing a 'C,—C,-alkyl group”, the alkyl group can be straight, branched, or cyclic.
The term “C,~—Cs-alkanoyl’’ as used herein refers to an acyl moiety derived from a carboxylic acid
containing from one to five carbon atoms. When optionally substituted, the aikyl group can bear one to
three halo substituents. Halo substituents are selected from the group consisting of Cl, Br and F. Acetyl,
chioroacetyl, trichloroacstyl, trifluoroacetyl, propionyl, n-butyryl, isobutyryl, n-valeryl, and isovaleryl are
&85 examples of such groups. The term "C,—Cs-alkanoyloxy; refers to the corresponding acyloxy maiety.

.
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containing a "[err]-alkyl gro can be straight,
branched, or cyclic. The.term érr]al kanoyl " @Heln refers to an
acyl noiety derived froma carboxylic acid contaln ng fromone to five

car bon *t ons. When optional |y substituted, thefal kyg?group can bear one to
three hal o substituents. Halo substltuents are selected fromthe group
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re& riéve amm%ogyﬁ%eh des o orm a (i) wherey: R® is —CHO. Aldehyde starting materials include
the following known macrolides of formula (il):
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0403 465 The terns "optionally substituted benzoyl, phenylacetyl or

phenyl propi onyl " and "optionally substituted benzoyl oxy, phenyl acetoxy or
phenoxyacet oxy" nean that the phen§l 183r46%n of the noiety is optionally
substituted by fromone to five halg,or gethyl gr@ups or by frog one to t

met hoxyl ,_nitro or hydroxyl groups. 5 The term "hydroxyl -protecting
group” refigdss to a substituent whichiis mot rerpdedyienyder t heycinestdxyon
conditions but which can be readily renoved after the reaction has been

conpl ef edesreycpsiher at e the origi nal Wydroxyl group®Hydr oxy!l -PHEECRYY ng

groups a&‘%é@@kksrhﬂ:?é’w inthe art (sge, fqor exanmplgy T. W GHRMGsyioxy
"Protective C¥oups I'n Organic Synthesis", WIley-Interscience, 1981, pp.
10-86). One especially suitable hydroxy-protecting group is the
t et r ahiedr opyr anyl group. 10 Preparing Macrolides of Fornula (I
of for mulmackokih are prepared from corg espandi ngmyp@eds@biydes of Hd
15 [err] 20 [err]
30 . O
[err] 1s are as previously defined in formula (1) and [err] L represents a

| eavi ng group capabl e of undergoi ng di spl acenent by an am ne of3 gr mul a HR
where Ris as defined in 35 formula (1). Thus, in accordanc '
aspect of'a¢®#eciPnvention, macrolides Bf fofnul a (If”hre pr epare
reductjve am nati on of al dehydes of formula (I1) wherein [err]otis
Al dehyde starting materials include the follow ng known macrol i des of
formula (11): 40 45 50 55 60 65 4 gt

2’'"-0-demethyimacrocin (DOMM) H H mycarosyioxy No-g__.?_o_
25 : ~
H OH

2'"-0-demethylactenocin (DOML) . H H OH H -0~

Maer ol | des

'

35

Tylosin and its preparation by fermentation of Streptomyces fradiae NRRL 2702 or 2703 are described
in U.S. Patent No. 3,178,341. Desmycosin and preparation of desmycosin by mild acid hydrolysis of tylosin
are also described in U.S. Patent No. 3,178,341.

40 4’'-Deoxydesmycosin and a method of preparing it from desmycosin are described in A. Tanaka et al., J.
Antibiotics 34, 1381—84 (1981).

Macrocin and its preparation by fermentation of Streptomyces fradiae NRRL 2702 or 2703 are
described in U.S. Patent No. 3,326,759. Lactenocin and preparation of lactenocin by mild acid hydrolysis of
macrocin are also described in U.S. Patent No. 3,326,759.

45 DOMM and its preparation by fermentation of Streptomyces fradiae ATCC 31668 are described in EPO
published specification 46157. DOML and preparation of DOML by mild acid hydrolysis of DOMM are aiso
described in EPO published specification 45157.

Aldehyde starting materials of formula (ll) which are 2'- or 4'- monoesters, or 2',4'-diesters of the
above described known macrolides, i.e., macrolides of formula {il} wherein R? is other than hydrogen or R?

s0 is other than hydroxyl, or both, are prepared by known acylation procedures. Typical acylating agents
include activated carboxylic acid derivatives such as anhydrides, acid halides (usually in combination with
a base or other acid scavenger) and active esters. Suitable organic solvents for this reaction include
pyridine and triethylamine. Acylation can also be achieved using a mixture of an organic acid and a
dehydrating agent such as N,N’-dicyclohexyicarbodiimide. Once formed, the acyl derivative can be

s5 separated and purified by known technigques.

Aldehyde starting materials of Formula (Il) which are 2'-monoester derivatives can be prepared by
selective esterification of compounds of formula (1) wherein f? is hydrogen and R? is hydroxy! using the
techniques described in U.S. Patents 4,321,361 and 4,321,362. 3’-Hydroxyl groups are more facile to
esterification than 4'-hydroxyl groups. Accordingly, the 2'-monoester derivative can be selectively

so - prepared by, for example, treating the macrolide starting material with a stoichiometric quantity (or a slight
excess) of an acylating agent, such as an acyl anhydride, at about room temperature for from about 1 to
about 24 hours until esterification is substantially complste. The 2'-monoester can be isolated from the
reaction mixture by standard procedures such as extraction, chromotography and crystallization.

Aldehyde starting materials which are 2',4’-diester derivatives are prepared from macrolides of

s5 formula (Il) wherein R? is hydrogen and R® is hydroxyl using the procedure described in published
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These macrolides are prepared by reducing the aldehyde group of tylosin, desmoycosin, macrocin,

55 lactenocin, DOMM, and DOML, respectively.
The C—20 hydroxyi group of the foregoing macrolides are then converted to the desired leaving group
L by methods known per se. For example, the C—20 hydroxyl group can be converted to the triflate group
by reacting the macrolide with an activated derivative of trifluoromethane sulfonic acid such as
trifluoromethane sulfonic anhydride or trifluoromethane suifonyichloride in the presence of a base in a
60 non-reactive organic solvent. If desired, the triflate group may be converted to the iodo group, for example
by reacting the unisolated suifonic ester intermediate with a source of iodide ion such as tetra n-
butylammonium iodide, or sodium iodide. In case of dihydrodesmycosin, dihydrolactenocin, and dihydro-
DOML, the 20-iodo derivative can be formed directly by adding iodine dissolved in a suitable solvent, such

as dimethyiformamide, to a solution of the 20-dihydro macrolide derivative and triphenylphosphine under
65 nitrogen.
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magnesi um sulRepreentave sathbtasatgiedurs| tosh salts Sacied bvsttdmearri weﬁqn@wrth B@h orgagigpmie s

55 separated and purified by known techni ques. Al dehyde starting materi a(j_

1vN

“of formul améﬂg}m'ea%dSa#Us*b B%éfgm'm!ﬁeﬂ” F‘@ﬁ?ﬁl‘@ﬁ E“B‘T s't"ﬁtf“"f lal tﬁ%fc R
V\Iher e F?al S ‘agrﬁ:'df#o ic aunc stearlc S ﬁgb %‘ ‘(cl er e
[err] and 1., ,[“ avLae 9 cap rgm ng |sp1 acerrent by

am ne. Suit ablca;rh.e@vltnragprgsremup&nt.mrms afmcesxamaépenngt 3 mﬁérume@nmrrhamer or a

sul fonyl ( pharrhécatteylly-aasedtable dat thereof, which comprises
a5 {a) reducing an aldehyde of formula (lll)

50

55

N(CHs)2

65



Qétarting materials of formula (I1) wherein [err] is -CH2L are conveniently

prepared fromthe follow ng 20 known nmacrolides of formula (I1) wherein <ii)
[lerr] [err] dihydrotylosin (relonyci 103 465 H H
fycar osyl ox L nosyl axy .25 di hydrodesnycosin . .

PO T arart. e U DR O BRI b ria o g in e

(b) rEMERT S53AhiRXHF formula HR, WRdré R ists R¥Khe® Ina6d~RIAG Mith a macrolide of formuia
H 40 (di hydr o- DOVM H H

car osyl dxy 45 di hydr o- DOVL H H

\- 50 These macrolides are prepared by reducing the
dehyde group of tylosin, desnoycosin, macrocin, 55 |[|actenocin, DOW and
, respectively. The C-20 hydroxyl grﬁup of the foregoing macrolides are
en convérted to the desired | eaving gragyp L by nethods known per se. For
anple, the C 20 hydroxyl group can bg/conerdied to the triflate group by
Mecacting the macrolide with an activatdd defivative of trifluoronethane

HQ_Qp_g_ride or
i f| uor oAet hane sul fonyl chloride infthe pres¢nce of a base in a 60
Won-reactive organic solvent. :If desi

onverted to the iodo group, foL.g i ng the unisol at ed

fJui fonic ester intermediate with ajlsourge ofy iodidle iqpasuch as tetra n-
ut yl anmeni um i odi de, or sodi um i Qq i

Nydr odesmnycosi n,
hydr ol act enoci n, and di hydro- (Emggcan be forned

, d
irectly by adding iodine dissol¥ed in a suitab , such as
i met hyl formam de, to a solution of the 20-di hydr®m&crplide derivative and
i phenylphosphi ne ugder 65 nitrogen. 6 0 108%465 %he | eavi ng group at

X- 20 can then be displaced by reaction with the amne HRin a suitable
fonr eacti ve organi ¢ solvent such as acetonitrile, to yield conpounds of
dornmula (1). Wien a product of fornmula (1) is one in which R3 is

car osyl X Ywhefelt i€ OeivarBeadiciiabeBseMgidtplaédd by the amine HR, in a nonreactive organic solvent,
or .
{c) cleaving the mycarose sug%r from a macrolide of formula (1} in which R® is mycarosyloxy by acid

hydrolysis to provide a macrolide of formuta {l) wherein R® is hydroxy, or
{d) converting a sulfonic ester of the formula (V)

—_ =

35

40

45

Ha

50

55

60

w_herein R andR' are as d_efingd in formula (1) to the corresponding 4'-iodide by reacting the sulfonic ester
with a source of lqdlde ion in an inert organic solvent, and if R' is other than hydrogen, optionally
hydrolyzing to provide the corresponding macrolide wherein R' is hydrogen or

65 {e) reductively deiodinating a macrolide of formula (VI)

8



for..__r;ﬁ_J.I a (1) wherein[err] is hydroxyl can be prepared by acid hydrolysis of
the initial product. Mre 5 specifi ca{,l 3t mycar ose sugar can be
hydrol ytically cleaved at pH of |ess ha|°1 referably in the range from@

0.5 to 2.0, at a tenperature in the range fr Oto[err], conveniently at
room tenperature. The hydrolysis can be effec ed using a strong aqueous

m neral acid as hydrochloric or sulfuric acjf g strong organi c acid such
as p-tolugnesul fonic acid. As previously ‘ a nmet hod of preparing
4' - deoxydesnycosin is described in J. @ Ati bi 8¢ics 10 34, 1381-84 (1981).
The process involves (1) twseatnent of dey '-h-'C&e-r"dl c ethanol in

accordance with a procedurg ai negl,i % Chenoth. 11, 320-27
(1961), tg obtain theges a\e ' 2) acylation of the
di et hyl acetal with acetic 8 gt i de infacetonit(i the absence of
external base, in accordapfe wN h a prdgedy SGhi be . Org. Chem
44, 2050-52 (1979), to ob ' ; ' r4at i (3)
reacting the 2', 4" -di-O acetyl derlva“iave with 2, 3-g IHsln 15
di chl or ongt hane in the presence of pyridinium p- toI udge fonate in the
manner described in J. Og. Chem 42, 3772-74 (1974js 7 ain the

3,4"-Dbi S(Otetrah drofuranyl ) deri vatl ve; (4) renoval of the 2' and
4 -0 ace P$1g0f°ww {Ifand e hBd'aevasmetpct'@s):rovwomqulmac Qlide jf
overni ght¥; | f?y'ar‘ 4. Aende %‘&qp'g ovinadhs h(fa'fxwwafggf%f'@p@qﬁ'ﬁama@ﬁ'f

n, and

of benzenes Qﬂy ec rQrés ﬁfyine op¥arn‘y ?U?b IEI"EJEI]Ct ngEacf}orh(Qm’@’(c)t(Q) oQQé?Vl de
t he 4' - O benzepgesmbdetitylly stesptabmt acweadd(neb sblm"@dbﬁbﬂie&ialfyeﬁ%ﬂrd@ggr&hﬁof salts of this
4' - O benzeneswhfanyl derivative 20 with 1.5 equival ent of sodiumiodide in
methyl et#yl k&psrEvef—2Pgurdified gerivatiyenotihis igxentien inpdgithe campousdulistpsin Takte fre¥iil.
(7) reducti vely deiodinating the 4'-iodo ggfiyative using
tri(n-butyl)stannane in benz‘ﬂm@trdtl% &y NEATRMEAvaDles of Tylosin®
2,2' -azobis-isobutyronitrile at 80C for 2 hours; and (8) debl ocking the
d| et hyl ac®tal and tetrahydr cfampawnd Ngr oups by Hydr olysis of the product of
step(7) in .1M aqueous h I v/v) for 30
“mnutes at [err] to obtain 4 -d xydesn‘f}’é'(?g n1vhg The
4' -deoxydesnycosi n thus preparegz my thgpedap-pdi fied at the G20, and
optionall3 at the 2' position as described above. Alternatively, a C 20
nodi fi ed derivative of 4 deoxyﬂjésnycos#-wdmyp'kﬁeldpr‘efpar ed by deoxygenati ng

a G20 nodified derivative of dc?‘?rrycom‘Q heL ex rr1plle by treating the C 20
nodified derivative in accordancé with sphs Ep'ﬂei royugh 6 or 2 through 8 of
. the.process of J. Antibiotics 345 1381- Mag(y&&%bmam 30 described above. The
~prdecedures used to prepare 2' and 4' esters of the starting macrolides of
.fogmula (11) were described aboVé. I\/acreﬂ‘qhd‘tfsazeffi"?tﬂr rrul a (1) can be

ated using identical procedyses to a ;4" - nonoesters and
‘34 -diegters of fornula (1). #w C 20‘9:?th i 1eamc[]erl vatives of this
invention formsalts, particulamgy aci ddeasljitobeeinsal ts. These acid 35
~adgftion salts are also useful as antibiotics and are a part of this
“ingention. In another aspect, slith sal t¥@Feufe@mitv as internediates, for

“exanpl e, fpr separating and pur irfoyi ng t;}gcyg,gtr”hycg,gwles I n addition, the
sal ‘1's have an inproved solubility in wat

T11 1 2 3 4 -tetrahydroquinolin-1-yi

T12 1,2,3.4-tetrahydroisoquinolin-2-yl
55

T13 3-azabicyclo{3.2.2]nonan-3-yl

s
50 4
2R . ; R? ='H; and R® = mycarosyloxy
65 i3 CHa
9



reactions with both organic and inorganic acids such as, for exanple,

sul furic, hydrochloric, phosphoric, 0a408i #65succinic, citric, lactic,
nmaleic, fumaric, palmtic, cholic, pampjggucic, D-glutanic, d-canphoric,
glutaric, glycolic, phthajjgratifett1RMdaified BbAUafives bPdHsnGeosit €ari C, _
salicyclic, nethanesulfonic, benzenesul fonic, sorbic, picric, benzoic,

ci nnam ¢, an@orhpdued Nei ds. Acc@ di ngly, the present invention préVvides a

process fow—ng—a—memr—T
phar maceut i cal | yaccept 8HT€°faM thereof, which conprises 45 (a)

reduci ng an al dgiiyde of pfedimliaa (111) 55 H
j[err] 65 7 0 103 465 where [err] are as defined in forrmula (1) in the

presence of an aP@ ne of piperidiul-# HR where Ris as defined in for@uml a (1), or
(b) reacting anoa‘,gi ne of.fgim{na HR, where Ris as defined in f(%rrrula ()
with a macrolidedf for AT Y}) 5 10 [err] 20 25 30 wherein L isa |eaving
group capabl e ofpdei ng dirg@bapperidi-fihe am ne HR in a nonreactpiwe organic
solvent, or (c) cleaving the mycarose sugar froma nmacrolide of fornula (1)
in which R3 is Mfear osyPdxgroppiraidint’-Wydrol ysis to provide a mactol i de of

Representative suitable salts include those salts fornmed by standard @
40

formula (1) V\her§4'5n [err, hinsy, Ep\égéir?-)% or (d) converting a sulfogic ester of
the formula (V) 40[erprT £ [err] 5

Dda 4-phenyipiperidin-1-yi H

D5 hexahydroazepin-1-yi OoH

D5a hexahydroazepin-1-yi H

D6 ) octahydroazocin-1-yi OH

D6a octahydroazocin-1-yi H

D7 oétahydro-1-H-azonin-1-yl OH

D7a octahydro-1-H:azonin-1-yI H

D8 decahydroazecin-1-yl OH

D8a decahydroazecin-1-yl H

D9 azacycloundecan-1-yl OH

D9a azacycloundecan-1-yl H

D10 azacyclotridecan-1-yi OH

D10a azacyclotridecanﬁ-yl H

= D11 1.2,3,4-tetrahydroquinolin-1-yi OH
| D11a 1,2,3,4-tetrahydroquinolin-1-yl H
D12 1.2,3,4-tetrahydroisoquinolin-2-yl OH

D12a 1.2,3,4-tetrahydroisoquinolin-2-yl H

D13 4-piperidinopiperidin-1-yi OH

D13a 4-piperidinopiperidin-1-yl H

- _
a gt ; R?=H;and R’ = OH
Ha 'CHa

10



wiierein R and [err] are as defined in fornula (1) to the corresponding
4' -iodide by reacting the sulfonic e fey M a source of iodide ion in an O
i nert- organic solvent, and if [err] %q&*edrd%t han hydrogen, optionally H’
hydrol yzing to provide the correspondfBi§ lheomebd de wherein [err] iis

hydr ogen or 6®mpound 9. reductivel® deiodi nating a macrolide of formula (V)

8 ~ 0 103 7o [err] b [err] wherein R1s as defined in formula (I) and

each R is a hydpoxyl probiestycRe.2udgn3-@ produce a macrolide obu20 formula

(1) wherein[err] is H and optionally renoving the hydroxyl protecting

groups to provi d&4 nacrdyiebievcwBFdnonen-ay!(1) wherein R and R3 dfe

hydrogen, and (f).df necgssar: ifving. qrosalifying, or both, a

product of react ?)Bén (a) ,§?§€?¥Tzl§a,%a?%yﬁ#£%g?.yl Phar maceuti cal | yrog'ccept abl e

acid addition sabmss ar e &N edemgicabdmpypsigdriainngd group of salts of this

invention. 25 IllTustrative G 20-nodified derivatives of this invention
i ncl ude the conpBlfhds | i&tNRdimethyiapinethexahvarpgzepinthBLE | |1 ustrafBfve C 20
ety 0 Do vatbies of Lol Cldupgronmnrmng o, QAT 0
4- hydr oxypi peri ddDm 1-yl| ZFdeabicycio[2.2.2loctenziveny| pi peri din-1-yl 40 OH
T5 hexahydr oazepi n-1-yl T6 oct ahydroazocin-1 -yl T7
octahydro-1 H az%’ﬁ? n- 1- y¥aaagcyegl2.2.2loctan-2vl qocanydr oazeci n- 1-yl T9’¥
az aCyCl oundecan- 619” decahydrocyciopent{d]azepin-3-yl OH
D18a decahydrocyclopent{d]azepin-3-yl H
D19 _ 1-azaspiro{4.5}decan-1-yi OH
D19a 1-azaspirof{4.5]decan-1-yl H
D20 d_eéahydroquinolin-LyI OH
D20a decahydroquir'\qlin-l-yl H
D21 1,3,3-trimethyl-6-azabicyclo{3.2.1]octan-6-yl OH
! D21a 1,3,3-trimethyl-6-azabicycio[3.2.1]octan-6-y| H
| D22 1,2,3,6-tetrahydropyridin-1-yl OH
D22a 1,2,3,6-tetrahydropyridin-1-yl H
D23 3,3,5-trimethylhexahydroazepin-1-yl {isomer 1) OH
D23a 3.3,5-trimethylhexahydroazepin-1-yl {isomer 1) H
D24 3,3,5-trimethylhexahydroazepin-1-yl {isomer 2} OH
D24a 3,3,5-trimethylhexahydroazepin-1-yl {isomer 2} H
D25 dodecahydrocarbazol-9-yi OH
D25a dodecahydrocarbazol-9-yl H
D26 4-phenyi-1,2,3,6-tetrahydropyridin-1-yi OH
D26a 4-phenyi-1,2,3,6-tetrahydropyridin-1-yi H
D27 4-benzyl-piperidin-1-yi OH
D27a 4-benzyi-piperidin-1-yl H
D28 4-(ethylenedioxylpiperidin-1-yi OH
D28a 4-(ethylenedioxy)piperidin-1-y! H
D29 decahydroisoquinolin-2-yl OH

11




° 50 T10 azacyclotridecan- 1 -yl T11
'1.2,3,4-tetrahydroquinolin-1 -yl T12 @
i1, 2, 3, 4-t etrahydroi soqui nolin-2-yl 5% OB 465

B- azabi cycl o[ 3. 2. 2] nonan-3-yl [err] r].65 0 103 465 TABLE 11
. P : : B Efel{ tinued
1§l lustrative g:é,gpQuF@gbfl ed Deriyatives T8I compound No. A3 R
iiR3 D1 pyrrolidin-1-y| OH
pla pyrrolidin-1-yl L H D2
. )! peri d! n- | _y! D29a decahydroisoquinolin-2-yl OH D2a H
pi peridin-1-yi  pag 7-azabicyclo[2.2.1]heptan-7-yl HD3 o4
- hydr oxypi peri di n- 1-yl OH D3a
- hydr oxypi peri diD@@al -y| 7-azabicyclo(2.2.1]heptan-7-yl H DM H
#- phenyl pi peridin:1-vyl OH Da
8- phenyl pi peridi P3-y| Pyl HDs ©H
pexahydr oazepi n- by Pyrrol-1-yl OH D5a
gexahydr oazepi n-1-yl H D6
dct ahydr oazoci n- 103¢| Carbazol-3-yl OH D6a OH
@¢ct ahydr oazoci n- 1yl : H D7
gct ahydr o- 1- H- az%ﬁ%n- 1 . yproazol-ovi H D7a "
gct ahydr o- 1- H-azoni n-| -yl H D8
decahydr oazeci n- 1-yl TABLE Il OH D8a
ecahydr oazecin-| -yl {llustrative C—20 Modified Derivatives of Macrociry D9
azacycl oundecan- 1-yl OH DRa
4zacycl oundecan- 1-y|  Compound No. R H
- M1 pyrrolidin-1-yi
‘ M2 4-phenyipiperidin-1-yl
” T M3 hexahydroazepin-1-yl
| M4 .’ octahydroazocin-1-yi
M5 octahydro-1H-azonin-1-yi
M6 azacyclotridecan-1-yl
M7 1,2,3,4-tetrahydroisoquinolin-2-yi
,i M8 3-azabicycio{3.2.2]lnonan-3-yt
(
i
] s
l! g - ! R? = H; and R* = mycarosyloxy
__ ;
Ha

12



g
X

D18 azacycl otri decan-1 -yl OH D10
azacycl otri decan- 1-yl H D11 @
1, 2, 3, 4-t etrahydroqui nol i n-1-yl 0 103 465 OH Dlla

1, 2, 3, 4-tetrahydroquinolin-1 -yl TABLE IV H D12

1,2, 3, 4-tetrahydroi soqui noltiusiraBiveyd—20 Modified Derivatives of Lactenocin®H D12a
1,2,3,4-tetrahydroi soqw nol i n- 2-yl H D13

4- pi peri di nopi peFPBRINY Noy| R OH D1 3a

4- pi peri di nopi peri di yl Hlerr] a R4
[err] 10 0 103 L?165 TABLE 11 conti nd®d°¥8Hp8und No. R
R3 D14 3-azabi cycl o[ 3. 2. 2] nonan-gipeyibiin-1-yi

OH Dl4a 3-azabi cycl o[ 3. 2. 2] nonan- 3-yl

H D15 3- (N, N3di et hyl car banoyl )plw\emdn'wsd_mwv'

OH D 5a 3- (N, b+ di et hyl car barmoyl ) i

H D16 4- (N N-Lgll- met hyl am no) hexahy gg'gazlepﬁmiyy

OH Di6a 4- (N,tBk di et hyl anmi no) hexadagad\yda&z@;pi 1yl -yl

H D17 2-azabi cycl o[ 2. 2. 2] oct an- 2-yl

OH D17a 2- azabi cycl o[ 2.-2. 2| oct an-gtajydro-1H-azonin-1-v!

H D18 decahydpocyci opent [ dl azepi n,

OH D18a decaﬁZdr ocycl opent [ dl azepi ny%&mfacan v

H D19 1 -aza8piro[4.5]decan-1| - yi234-tetrahydroisoquinolin-2-yl

OH D19a 1- aza§p| ro[ 4. 5] decan- 1-yl .

H D20 decahydfoqui nol i n-1 -yI 3-azabicyclo(3.2.1Inonan-3-yi

OH D20a decapydr oqui nol i n-1 -

H D21 1,3, 3-4rinethyl -6- azabl cycl oa[mmithileaéacb'cé’ﬂo%zulwansyl

OH D21a 1,§,§-tr| met hyl - 6-azabi cyci o[ 3. 2.1 Joctan- 6-yl

H D22 1, 2, 3, 6-tegwsahydropyridin-1 -yl

oH

TABLE V
Hustrative C—20-Modified Derivatives of DOMM?*

Compound No R

c1 pyrrolidin-1-yl
c2 4-phenylpiperidin-1-yi
- Cc3 hexahydroazepin-1-yi
Cc4 octahydroazocin-1-yi
C5 azacyclotridecan-1-yl

s
a o4 2 3
R = 7 R® = H; and R* = macarosyloxy
H H

13




D22a 1,2,3,6-tetrahydropyridin-1 -yl

D23 3, 3,5-trinet hyl hexahydr oazepi n-1-y] (isoner 1)

D23a 3, 3, 5-trinet hyl hexahydr 82103 #84-yl (isoner 1)

D24 - 3,3, 5-trimethyl hexahydr oazepi yl (isoner 2)

D24a 3,3, 5-trimet hy'lhﬁééﬂw‘é ngghﬁl nthivésio?f%WL‘ 2)

D25 dodecahydr ocar bazol - 9-yl

D25a doded&hydnmt@qbazol 9-vyl

D26 4- pllenyl-J_ 27376 LULIolIIyUI Upyllm 1=

D26a 4-phenyl Nt 23, 6- tetrahydropyrlaVW“i“QW‘

D27 4- benzyl - perldln 1-vyl 1.

D27a 4- benzyl ’?ipi peri di n-1-vyl dphenylpiperidin-1-y!

D28 4- (et hyl eN®di oxy) pi peri di n- 1-yl hexahydroazepin-1-yl

OH D28a 4- (et hyl enedi oxy) pi peridin-1 -yl

H D29 decahyd?%lsqu|noI|n 2-yl octahydroazocin-1-yl

CH 11 0 103 465 THBLE Il continued Conpoylg,dN8-1H-azonin-1-yI R
3 D29a decahydr oi soqui nol i n- 2-yl

D30 7-azabicyRé o[ 2. 2. 1 | heptan- 7-yl| azacyciotridecan-1-yi QH
D30a 7-azabicy§40[2.2. 1 ]heptan57-yl12 o

Pyrrol - 1-yl 23 4-tetrahydroquinolifg]-yh3 1 5
Pyrrol - 1-yl HD32
Car bazol - 9-yl OH D32a
Car bazol - 9-yl H TABLE 111

Il lustrative C—2® Moo
R M
4- phenyl pi peri di n- 1- yI

—0at;i res HOR? Mosr oci na Conpound No.
olidin-1-yl M
hexahydr oazepi n- 1-yl

TABLE Vi
lllustrative C~+20-Modified Ester Derivatives of Tylosin®
Compound No. R R2 (2')®
E1 hexahydroazepin-1-yi propionyl
E2 octahydroazocin-1-yi propionyl
E3 piperidin-1-yl acetyl
3
agt,

: R® = mycarosylaxy
Hs 3

®position number of esterified hydroxyl group in parentheses

14
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oct ahydr oazoci n-1-yl M

:o&.i"ahydro- 1 Hazonin-1-yl M 103 465 azacycl otridecan-1 -yl I\@
1,:2,3, 4-t et rahydroi soqui nol i n-2-yl HB

3-:azabicycl 0[ 3. 2. 2] nonan-3-yl [err] 12TABLE@M103 465 TABLE IV Illustrative

‘C-20 Mbdified Derivat i videstrefive[Cer20iMadifing BaierPenyptives of Desmycosin® R L1
pyrrolidin-1.-yl L RzRefei di n- 1- yds (4
4- phenyi pi Défii_olnéohrldzﬂow i4 R hexahydr nagppi n-l-yl L5
oct ahydr oazoci n-gh- yl L6hexanydroazepin-i-yi propio®Ct ahydr o- H H azonin-1
-yl L7 ~azacyclotridecan-1 -yl L8
1, 2, 3, 4- t et r ahydBoi soquiherdverpazeripi-yig propionyl propionyl
3-azabi gycl o] 3. Zg1 | nongh;3a 1.9. vl H
1, 3, 3-t 1 met hyl 2E - azabi grgac?or%%z.oé. 1y'l oct an- 6- vyl fcgryr] TABLE V Il lustrative
C-20- Modi fi ed Dem7i vati vedargéropaetin-i-yConpound No acetyl acetyl R Cl1
pyrrolidin-1-yl C2 S 4- phenyl pi peridin-1-yl C3
hexahydr oazepi n-EB-y| C4piperidin-i-yl oct ahyBfPB8Pci n- 1-yI s
azacycl Bt ri-deecan—3—yH—Fer+r
Ha
20 a R4 - : ®position number of esterified hydroxyl group in parentheses
A v
CHs CHs
25

-

The derivatives of this invention inhibit the growth of pathogenic bacteria, especially gram-positive
bacteria, Mycop/asma species and gram-negative bacteria such as Pasteurefla species. The derivatives are
particularly useful against Pasteurelfa species such as P. muftocida and P. hemolytica and against

30 Mycoplasma species such as M. gallisepticum and M. hyopneumoniae (the causative agent of
mycoplasmal pneumonia in swine). '

The minimal inhibitory concentrations (MIC's) at which illustrative compounds inhibit certain bacteria
are given in Tables IX and X. The MIC’s in Table IX were determined by standard agar-dilution assays. The
MIC’s in Table X were obtained using conventional broth-dilution microtiter tests.

35

45
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TABLE VI Illustrative C 20-Modified Derivatives of [err] Conpound No.

R N1 pyrrolidin-1-yl N2 (i:)
4- phenyl pi peridin-1-yl N3

: 0 103 465 ' :
hexahydr oazepi n-1-yl N4 oct ahydr oazoci n-1
-yl -N5 oct ahydro-1 H-azonin-1 -yl N6
azacyciotridecan-1 -yl N7
1,2,3,4-tetrahydroquinolin-1 -yl [err] a R [err] H
TABLE VII Illustrative C 20-Mdified Ester Derivatives of Tyl osi na Conpound
No. R [err] E
hexahydr oazepi n- 1-yl pr opi onyl E2
oct ahydr oazoci n- 1-yl propi onyl E3 pi peridip-1-vyl
acetyl 3 [err] [err]mﬁ)q_sit._ior& nunber &f @stfrified hydroxy| group in
par ent heses 14 Q103 465 TABLE VIIT ITlustrative T 20-Mdifi & Ester
Derivatives of Desrnycosi n Conpound No. R
[err] e |« o g ® o « <« &« | | & & | | | |
T8 & w & w 5 £ o -
QooccooZovvvmggg
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. bacteria are given in T

60 65 15 0 103 465

o I e A L TR A SRR IS

55E£ hexahydr oazepi n- 1-yl pr opi onyl H E5
10 E@

hexahydr oazepi n- 1-yl propigoR 4 pr opi onyl
oct ahydr oazoci n- 1-yl acet yPh 65 HE7 -
oct'ahydroazocin-1 -yl acetyl acetyl E8 .

pi peri di n-1-yl pr opi onyl H 15 20 [err] nunber
of esterified hydroxyl group in parentheses [err] 25 The derivatives of
this invention inhibit the growh of pathogenic bacteria, especially

gram positive bacteria,, Micopl asna speci es and gram negative bacteria such
as Pasteurella species.{ The derivatives are rticularly useful against
Past eurel | a speci es such=dssP.e mBt&i ¢a &ndeéP ~hewol ¥t i €a and| agai nst 8P
Mycopl asma speci es suchh ag M gal lisepticumand M hyopneunonlae%?the
causative agent of nycoplgsnal pneunnnla i smnne) The mnimal inhibitofy
concentrations (MC s) i o :3Iu5tkattwedcompounds i ghiditlcertain |
lles IX and X. The MC s in Tabl€ I X were

arzdi} utjon, assays. gThg MC s in Table X were

dle brat ke did utd om miecr et | trerot egt se 3 49 4% 50| 55
Q 103 465

determ ned by standard
obt ai ned using conventi
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Test Organism

Staphylococcus aureus X1.1
Staphylococcus aureus V41°
Staphylococcus aureus X400°
Staphylococcus aureus S13E
Staphylococcus epidermidis EPI1
Staphylococcus epidermidis EP12
Streptococcus pyogenes C203
Streptococcus pneumoniae Park |
Streptocaccus Group D X66
Streptococcus Group 9960
Haemophilus influenzae C.L.*
Haemophilus influenzae 76'
Escherichia coli N10

Escherichia coli EC14
Escherichia coli TEM

Klebsiella X26
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0 103 465 Footnotes to Table IXa MC in ncg/m

gonpound nunbers from Tables I-1V ¢ Penicillin-resistant strain d

0 108 465

103 465

Wethicillin-resistant strain * Anpicigo/103s488itive strain

JAmpicillin-resistant strain 9 Not active at 128 ncg/m,

fested h Not tested 20

| evel

t he hi ghest

0 103 465 22
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Q4103 465 23 0 103 465 The C-20 nodified derivatives of this invention
have shown in vivo antimni crobial a%iﬂ## Wai nst experinental | y-induced
infections in |aboratory ani mals. en doses of test conpound were
admnistered to mce experinentally infected with S. pyogenes C203, the
activity observed was neasured as an [err] value [effective dose in ng/kg
to protect 50% of the test animls: see Warren Wck, et al., J. 5
Bacteriol. 81, 233-235 (1961)]. EDso val ues observed for illustrative
conpounds are given in Table XI. TABLE Xl [err]Val ues of C 20-Modified
Derivatives vs. Streptococcus pyogenes C203 in [err] 10 Test [err]

Subcut aneous Oral D 1.2 >50 15
D2 0.9 50 D4 6.0 19 D5
1.3 50 20 Dba 1.5 34 D6
0.7 14 25 D7 1.6
12 D10 >10 68 D11 7.5 19
30 D12 2.0 <6.3 D14 1.0
50 35 D19 2.9 46 D20
1.7 34 D21 1.0 10 40 D22
0.8 40
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3 1.8 100 45 VB .
110 >100 T6 >10 44 T13 >1063;>

‘§0 50 a ng/kg x 2; doses given 1 and ¢ Wr@s ost-infection b Conpound
gunbers from Tables I-1V. 55 Many o -20 nodified derivatives of
Bhi s i nvent fostrowatecable ¥ shown in vivo anti bacterial activity agai nst
nfections ip@dyced., Ry 9ram negative bacteria. Tables XII and XIIl sunmarize
he resul t s® @mdoBsd sunibars\WaiCiibiel |-UGt rati ve conpounds were eval uat ed agai nst
Past eur el t Reniciifngedistanstraih one- day- ol d chi cks. The conpounds were

dni ni st er egMpbieilintresistant vram‘r orally after challenge of the chicks with
Wasteurel | a 'Pf"[.'jnr Ig"'t trf'"m of a 10-4 dilution of a twenty-hour tryptose
Broth cul t usgorQt ets@gn{i&,ﬂPthmM&gqéquegé&/en 60 subcutaneously). In these
W@ests, unl e*s,sotltagd,ucat ed otherw Se, all non-nedicated infected chicks died
ithin 24 hours of Pasteurella challenge. In the tests summari zed in Table
@l |, the conpounds were adm ni stered by subcutaneous injection at a dosage
#f 30 ng/ kg, 1 and 4 hours post-challenge of the chicks with P. nultocida.
In the tests sumuarized in Table X1l the conpounds were adm nistered in
iedi cated drinking water (at a level of 2 g/gal) available from4 to 20
Mours prior to challenge of the chicks with 65 P. nmultocida and during the
J-day test period. 24 0O 103 465 TABLE XIl Activity of C 20-Mdified
‘Perivatives Adninistered Subcutaneously to Pasteurella multocida-Infected
;-;err] Test [err] Nunber of Deat hs/ Nunber Treated D1

4/ 10 D2 0/10 D4 9/ 10
0/ 10 D6 0110 D7
‘#/ 10 D10 . 10/ 10
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&
D | g 10/ 10 D12 9/ 10 D14

2/ 10] BL9 0/ 10D 7/ 10
D22} - : 0/ 10 D23 0183 465 8/ 10 D24
2/ 10 D25 0/ 10 D26 10/ 10

D27- 8/ 10 D28 0/ 10 L5
0/ 1({ [err] Adm nistered subcutaneously; 30 ng/kg x 2 Conpound nunbers from
I

Table_s_-ll and IV 25 0 103 465 TABLE XIIl Activity of C 20-Modified
Deriivatives Adm nistered Orally to Pasteurella nmultocida-Infected [err] 5
Test [err] Nunber of Deat hs/ Nunber Treated D
9/10 D2 - 5110 10 D4 6/ 10
D5 } 2/ 40 15 . ® D6
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D19 ' . 3/10 D20

10 D21 3/ 10 30 D22 5/ 10 @
' 4/10 35 0 103 465 D25 =

10 D28 7/10 * Adm nistered in the avail abl e

i nking water at a concentration of 2 g/gal 40 b Conmpound

nbers from Table Il This invention can be used to provide nethods of

ntrolling infections caused by bacterial and nmycopl asnal species. In such

t hods, an effective amount of a conpound of fornmula | is adm nistered
i@renterally or orally to an infected or susceptibl e warm bl ooded ani mal .
e conpounds can al so be 45 administered by insufflation, i.e. by blow ng

e conmpound, in the florm of a nmedicated dust, into an enclijosed space or

om wherein the ani nl & o p8ulti§ are helod. The Sani mal s=.qr poultry

eat he the medicated |[dUdt “pr8sent®in £he & r; Thé n&li cafed dust is al so

ken into the body through the eyes (a process called i nt riaocul ar

ection). The dose Kehi sfeffecti we toScont@ ol the i nBgction will vary

h the severity of t|he |ifif eBti off and®t he™50 <4g€ Wi ght,| and conditi on

the aninmal. The total dose_required for protection parenterally wll

mneral ly, however, b Ehe=r ange ofgfrom abddit .1 to 'aﬂout 100 ny/ kg

jid preferably will be i Phemrange of °from about V. ¥ to About 50 ny/ kg.

g dose required for jopal admrnstratlon\MII gemerally bel in the range of

fom 1 to about 300 ny andgpreﬁerabby wrll ish #he range of from about

ik 0 about 100 ng/ kg. Suilt &bl & dosage Teglnens can beé’ con3tfructed. 55

it en the nost practicak wgy o adn1n|§tero¢he:@oqpounds gs| by fornulation
o the feed .su,p,pl y or & rr—nknng whtered A viari ety f g eeds,| including the
pn dry feedsg IiQy d feeds and peIIeted feeds, may be used. | n anot her

this invgnti gegtowommatmmsgs@u“fomﬂhecoMrm of

ections causea by aetepla—andcwycoplasna speci®es.’ Thede| conpositions

pri se a conpo@nd farmula | together with a 60 suitable vehicle.

posi tions naywbe faolgul ated fqQr parenteral or asal adninjstration by

hods recogniZgd i W | Be B ar-rrace-utl cgl ar-t ‘@e TrethodsSof formulating

gs into ani feeds ar€ well-Known. A preferred method js to make a
centr at ed- dﬁp? prem{ x which in turn is used to prepare nedi cated feeds.

pi cal prem xepdmay cpeijan &romeabous 1 w0 abgute 200 grang of drug per

pynd of prem @ sPrem kes asaymbe e t hew Ilqw d er csolgd 66 preparati ons.
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0 103 465 The flnal

ornulatlng, m xi ng, and peIIetlng feeds may be used t
contai ning a conmpound of formula 1

n the preparation of suitable fornulations it wll
genefral, the water solubility of the acid addition sal
t hat of the free bases. Simlarly, the bases are nore
acids or in acidic solutions than in neutral or basic
sol ution formthe conpou

vehi cl e. Such vehicles ¢ isem gui Lable solveng
benzyl al cohol, if neede ml buf Rer & Bseful © soﬁvent
exanpl e, water and aqueo, | cohol s, glycols,

di et hyl carbonate. Such aqu ous solutlons cgntain, in

50% of the organic sol ve

W

y,vaJugp
vehi cl e. The suspendi ng di um can be,
pol yvi nyl pyrrolidone, inért
mneral oils, or aqueous
physi ol ogi cal | y accept ablie
suspended i n suspensi on
anong t hi ckeners such &

for exanpl e,
@ | s such as vegetabl e oi
r oxygreghyRcepl utose. 25 9
dj uvant's &re necessary to
ositions. The adjuvants ng
r koxynmet hyl - cel ful @se, psgl
gelatin, and the aflgi ng ¢$ | Ban® s@ f &ct @ant$ afe Al sB
agents. Lecithin, élkylg) pol yet hyl ene oxi de addug
naphthalenesulfonakes LalkyIbenzenesulfonates,@and the
sorbitan esters ar@ used &p&dlﬁngNagantg 20 o 2N
affect the hydrophpllcfiy enS|ty, and SurFace t%n3|c

suspendi ng nedlun%gan asgies |n <TRKI ng |njectable susp
cases. For exarrpI@° silig¢dhea g.fgamg §| tgl
suspendi ng agentsuoln or Jler| to |IIustrate nor e fuIIy t

i nvention, the fdfffow ng exjampl es gre prOV|§ed£ I'n tdd
abbr evi ati on " 20- DO' i| S usedef o t pe era "A0- dlhyc
Preparation 1 20-Pichydrofyljsin (Rel onyci n) A gol Ut o
(30.0 g, 32.8 mml §) in 2pr @pagol g(3Q0 n1)ga wat eg
wi'th sodi um borohygride (%15 hgS 8%2 fnofe)§ PPr tLori
m nutes after

: formul ation of feeds for animals or poultry wll
jepend upon the amount of drug to begafiyg g8 ered. The common net hods of

&

0 prepare feeds

Ef fective injectable conpositions
Coht ai ni ng these conpounds may be in either suspension or solution 5
be recogni zed that,

form
in
ts is greater than
soluble in dilute
solutions. In the

s dissolved in a phyS|oIog|caIIy accept abl e

rleservati ves such as
s 10 i nclude, for

and carlonate esters such as

general, no nore than

.oInEecgabLe gusﬁen3|on conposi tions
require a liquid suspending redi umA wiAt hor  wi Thoait adj uvant s,
adqueous

as a

s or highly refined
Sui t abl e
keep the conpound
y be chosen from
yvi nyl pyrrol i done,
useful as suspendi ng
ts,
pol yoxyet hyl ene
lany subst ances whi ch
n of the liquid
ensions in individual
sugars can be usefu
he operation of this
rse exanpl es the
r o- 20- deoxy". 25
of tylosin base
(200 M) was treated
se, over a

five-m nute periodg Thirfy ®
° o~ <
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® Compound numbers from Tables IV

¢ Bovine isolate

9 Avian isolate

* MIC in mcg/mt
° Not tested




BO the addition was conpleted, the pH of the reaction solution was
hdj usted to 7.0 by the addition of 1 N sulfuric acid solution. The @
eutralized solution was evaporated pngpg ¥gguumto renove t he 2-propanol;
he aqueous solution renmaining was tre d Wth a saturated sodi um
Di carbonat e salheltCi-20 r{ca@ied Bérjvativekef misxtuentipnigse shotvnar vieel antinti¢robial activity against
i chl or omet kaxemgralix-i@oGdninectioan dn gql?efa&?t\frﬁi‘iﬁ‘éﬁ- %’?Ogt“ie@;{ﬁﬁfé ‘s%?vt:gggglr’g‘ﬂ e h
SRSl i M s e i A M
Iltratlopgqtgn. Z@L

co

ose tn m

19@‘{1@9955 @%de?ﬂb&%\é&f@iiﬂét%&& é@EHpGu d¥a& gkl kerabldixil N
- hexane, ected on a %l ter and air-dried to yield 28.5 g (95% of
P0- di hydrotyl osin. Preparation 2 20- D hydsgdesnycosi n 40 Desnycosin
10 g, 13 mmol es) EDdivValyed of Ect2-MoglitiesiRecyatives|vs-\fireripcogcys Ayogq1es C4B jn Miggs
btirred at roomtenperature while NaBH4 (125 ng, 3.3 mmol es) was added.
A ter 1/2°hour the pH of t A&t EGRARLASN Mo¥bdifaRect@s adjpppted to 7.0 with 1 N
2SO,. The al cohol was remnved under reduced pressure Saturated NaHCO3
gol uti on was added to the aquedus sol ution, '&d t he pfbduct was extracted
anto [err%. The organic layer was dried (Na2SO4), and_sol vent was renoved
Minder rediced pressure to gi vePd. 65 g of 20°d] hydr o- %5 desnycosin (12.5
ol es, 96% vyield) as a white fpgam Preparafgigon 3 19
0- DH- DO- 20- | ododesnycosin (Met hod 1) 20-Di hydrodesnycosin (2.0 g, 2.6
ol es) and tetra n-butyl ammoniDam i odi de (118 g, 3.9 %holes) 50 were
§i ssolved®in CH2CI2 (30 M) with s-collidi ne (0.6 m,_4.5 nmmol es) added.
his solution was cooled to [e ?"’] under a ni t5rogen athosphere and treated
ith trifluoronmethanesul fonic gghydride (0.7, 3.9 mmoles) dropw se by
yringe. The reaction was stirred for 5 mnutes at [err] and then all owed
o cone t26 roomtenperature (a®dut 30 nminutdd). Saturted [err] solution
as added, and the product was tracted w CH2Cl 2. _.The organic | ayer was

Mried (Na2SO4) and evapor at ed p give a red oi | whi ch®has 55 purified by

$i1ica-gel flash chromatographgsr el uting iniftsial ly with CH2Cl2 (400 nd) and
When stepaise with [err]H solutigns as follows: 98:2 (250 nl); 96:4 (500
IH) 95:5 (250 m); 94:6 (750 nP}2 and 92:8 (290 nm ). FE&Etions containing
the desired product were ident QU ed by TLC, ,combined gnd evaporated to
firyness to gi ve 20-DH DO 20-i ododesmycosin (595 ng, 0.67 mmol es, 26% yi el d)
fds a whitse foam 60 D19 29 46 Preparation 4

: .O-Dl—l-DOZO-Iododesrrycosi n (Method 2) 20-Di hydrodesmnmycosin (5.0 g, 6.5

- pl es) and triphenyl phosphi neP®. 54 g, 9.70"mvl es) #ere di ssolved in

fi met hyl formam de (DMF) (10 m )., This m xturg was stigged at room
errperatuge under N2 while iodine (2.46 g, 9.70 ol es‘{ in DVF (5 m) was
gdded dropwi se. The reaction npxiure was stioged for @ two hours and then
oured into cold saturated NaHCO3 sol ution. The product was extracted with
tHC13 27 L5 1.8 100

45 M3 >10 >100
, T6 >10 44
? T13 >10 - 30

50

“mg/kg x 2; doses given 1 and 4 hours post-infection
® Compound numbers from Tables i—IV.

55 Many of the C—20 modified derivatives of this invention have also shown in vivo antibacterial activity
against infections induced by gram-negative bacteria. Tables Xli and Xlil summarize the resuits of tests in
which illustrative compounds were evaluated against a Pasteurella infection in one-day-old chicks. The
compounds were administered parenterally or orally after challenge of the chicks with Pasteurella
multocida (0.1 ml of a 10™* dilution of a twenty-hour tryptose broth culture of an avian P. multocida given

60 subcutaneocusly). In these tests, unless indicated otherwise, all non-medicated infected chicks died within
24 hours of Pasteurel/a challenge. In the tests summarized in Table Xli, the compounds were administered
by subcutaneous injection at a dosage of 30 mg/kg, 1 and 4 hours post-challenge of the chicks with
P. muftocida. In the tests summarized in Table Xl the compounds were administered in medicated
drinking water (at a level of 2 g/gal} available from 4 to 20 hours prior to challenge of the chicks with

66 P, multocida and during the 3-day test period.
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1P3. 465 (two portions), and the conbined[err] extracts were shaken with =~
.1} M sodiumthiosultate to renove unreacted iodine. The organic |ayer Wasvg;/
ripd (Na2SO4) and evaporat ed under r edlic8 Msure to give a light yello
oi [t which was purified by silica-gel flashaglggmatography. The col um was
el uted initial lapivity bflt—CbiRMokiZied DIVativey Admiialstbrd@ BuBdlitahbodidio WhstddRdib HaiRsciddfinfected
[err] mxtures as follows: 98:2; 96:4; 95:6hicke¥4:6; 5 92:8; 88:12; and
86:{14. Fractions containing the desired product were identified as in
Prgparati on 3 and comnbin t LyEel. 78 : %yield) of
ZO-BI-I-DOZO-i ododesnycos-ﬁgs—tacg_"%w%i te fg%r&é@&g%%@ﬁ%ber%ea 8 )
- 20-DH- DO- 20- ( Cct ahydr oazoci n-pil -yl )desmycosi n dfd
- 20-DH DO 20- | ododesmycosin (575 ng, 0.65 mmles) was dissolved in
*acetonitrile (10 m), and heptla- methyl eneinine (¥937 g, 0.41 m, 3.3
mol es) was added to this solggion. The reaction ggs stirred at reflux for
£ 1.5 hours. Volatiles were then renoved under vacuum The residue was
dissolved in [err] and extraddsed with saturated [@or] solution. The organic
| ayer was dried (Na2SO4) and then evaporated under reduced pressure to give
a light brown foam This foarf®as purified by sil¥Q@a-gel flash 15
: chromat ography, eluting with ggb0 m each of the fgl owing [err] m xtures:
©98:2; 96:4; 94:6; 9:1; 88:12; 82:18; 65:35; 1:1; 1:3 and finally with 300
£ m of CH30H Fractions contai®ng the desired pruogoct were identified by
. TLC, conbi ned and evaporated to dryness to give 397 ng (0.46 moles, 71 %
. yield) of 20-DH DO 20- (oct ahYdt oazoci n-1-yl ) desmfé8sin as a white foam 20
. -Exanpl e 2 20- DH- DO 20- ( Hexahyds oazepi n-1 -yl ) desrgqgosi n Desnycosin (10 g,
--13 mol es), dissol ved in anhydrous nethanol (100 m), was added rapidly to
~a solution of NaBH3CN (3.3 gP1%2 mmol es) and hexadt hyl eneinmine (6.5 g, 7.5
., M, 65 mmol es) in anhydrous mes hanol (50 m) under, N2. The reaction m xture
- was stirred under N2 at roomtenperature for abolt"®t hree 25 hours and then
- was evapor ated under reducedppfessure. The resul t7agt resi due was di ssol ved
~in CH2C 2 wth just enough ethyl acetate to aid in dissolving the residue,
- and this solution was extracP8d wi th saturated N#HEO3 sol uti on. The organic
~layer was separated, dried ( SH), and _evaporata%g under reduced pressure
~to give' a light yellow foam This foamwas purified by silica-gel flash
- chromat ography, eluting initbadly withlerr] (1 L)othen stepwise with
7 500-m portions of[err]OH m xtures as follows: 30 98:2: 96:4; 94:6;, 92:8
tand 9:1, and finally with [eP? mixtures as foll &#8: 90:10:0.5 (500 ni) and
$.75:25:0.5 (2 L). Fractions cgp ai ning the desi re%ngr oduct were identified
¢ by TLC, conbined and evaporated to dryness to give 6.035 g (7.07 mmol es) of
¥.20- DH DO- 20- (hexahydr oazepi no2z yl ) desnycosi n 8/10

250k

D28 0/10

L e K

L5 0/10

:Administered subcutaneously; 30 mg/kg x 2
e Compound numbers from Tables I and IV
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s a white foam Oher fractions which contained inpure product were =
onbi ned, redissolved in CH2Cl 2, extracted again wth saturated NaHCO3 @
folution, and purifed as before, using fFidgsa-gel col uim packed 35

‘fithlerr] (9:1) and eluted with [err] as follows: 90:10:0.5 (500 m) and
B0:20:0.5 (1 L) to give an additional 11@3’%: 1.61 mmol es) of product., The

fot al yield ofctizipe ofigdRexvativenAdminigepd Qe tp Pastrucelil BdaciaNeestes “hief” g

8.68 nmmol es, 67% . Exanple 3 40 20- DH DO 20- (4- Phenyl pi peridin-1 -yi)

esmycosifn Desnmycosi N (fesiTothpodndD! € NuMBsr ofl DsaINGRTerd Theatdas Ol Ut e met hanol

460 m ) and treated w+t+h—d-pheryt—ypiperi-di-re—{640—+g—4—+rretes) in the
Biresence of Linde 4A nol ecuPtr sieves. After 0.88%r, [err] (500 ny, 8

ol es) was added, and the Q}'xture was stirred f19r 2.5 hr, at room

enperatyye. The m xture wasS® poured into saturasfed NaHCO3 sol ution (200 m)

Ilind extracted with [err] (3pa& 200 m). The contwmwed 45 organic extracts

ere dried (Na2SO™4), filtered and evaporated under reduced pressure. The

illesi due (3.6 g) was purifieB5by flash chromat o®@phy on silica gel, eluting

@i th a gradient of 1 L. [erB& to 1 L. of MeOH GHCI2 (5:95) and then with 1

t®. of MeOH: CH2Cl 2 (5:95). Fractions containing the desired product were

ocat ed by TLC, conbi ned angzevaporated to dryrewss to yield 680 ng of

[0- DH- DO- 20- (4- phenyl - piperidin-1 -yl)desnycosin. 50 Exanple 4

10- DH- DO- 20- ( Hexahydr oezepi®11 -yl )-4'-deoxydéé¥ycosin A sol ution of

g -deoxycf%srrycosi n (565 ny,5Q.75 mmole) in nmethgpol (15 ml) under argon was
tirred wth activated Li nd% 3A nol ecul ar sieves (2.2 g) for thirty mnutes
ef or e hexanet hyl enei m ne (425 m, 55 2.25 nmokw@) was added. One hour

pat er, sodi um cyanoberohydride (141 ng, 2.25 mmple) was added to the

fllecacti on.2After an addition?¥® 45 minutes, the r¥%ction nixture was poured
fnt o saturated sodi um bi carfgnate solution and gytracted with ethyl

gicet ate. The conbi ned organic extracts were shaken with saturated sodi um

ihl oride solution, dried ovex1 sodiumsulfate, f¥{otered and evaporated to

i el d 60F°ngy of crude product. This product was purified by preparative TLC
gi silica gel, eluting wt hP%i chl or onet hane/ 60¥Het hanol / conc. anmmoni um
;ydroxi de (90:15:2) to givepkd0 ng (24%yield) gfs 20- DH DO 20- (hexahydr o-
zepin-1 -yl)-4"'-deoxydesnycosin. Exanples 5-6

10- DH- DO-%80- ( Oct ahydr oazoci b2sl- yl ) desnycosin, pt#pared by the nethod of
xanpl e 2. 65 20- DH DO 20- ( Hexahydr oazepi n-;]-oyl )desmycosin, prepared by
flhe method of Exanple 1. 28°% 1

® Administered in the available drinking water at a concentration of 2 g/gal
40 b Compound numbers from Table i

This invention can be used to provide methods of controlling infections caused by bacterial and
mycoplasmal species. In such methods, an effective amount of a compound of formula | is administered
parenterally or orally to an infected or susceptible warm-blooded animal. The compounds can also be

45 administered by insufflation, i.e. by blowing the compound, in the form of a medicated dust, into an
enclosed space or room wherein the animals or poultry are held. The animals or pouitry breathe the
medicated dust present in the air; the medicated dust is also taken into the body through the eyes (a
process called intraocular injection).

The dose which is effective to control the infection will vary with the severity of the infection and the

50 age, weight, and condition of the animal. The total dose required for protection parenterally will generally,
however, be in the range of from about 0.1 to about 100 mg/kg and preferably will be in the range of from
about 0.5 to about 50 mg/kg. The dose required for oral administration will generally be in the range of
from 1 to about 300 mg/kg and preferably will be in the range of from about 1 to about 100 mg/kg. Suitable
dosage regimens can be constructed.

55 Often the most practical way to administer the compounds is by formulation into the feed suppiy or
drinking water. A variety of feeds, including the common dry feeds, liquid feeds, and pelleted feeds, may be
used.

In another aspect, this invention relates to compositions useful for the control of infections caused by
bacteria and Mycop/asma species. These compositions comprise a compound of farmula | together with a

60 suitable vehicle. Compositions may be formulated for parenteral or oral administration by methods
recognized in the pharmaceutical art.

The methods of formulating drugs into animal feeds are well-known. A preferred method is to make a
concentrated-drug premix which in turn is used to prepare medicated feeds. Typical premixes may contain
from about 1 to about 200 grams of drug per pound of premix. Premixes may be either liquid or solid

65 preparations.
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103 465 Exanple 7 20- DH DO 20- (Cct ahydroazoci n-1 -yl)desmycosin (Met hod 7N
-_.Desrryc03| n (4.0 g, 5.2 moles) wqp {FHgg/ed i n absol ute net hanol (30
) and treated with hepta- nethyleneimne (1.2 g, 1.3 m, 10.4 mmol es)
 Be pr esence Toé fig forokiation %frfe@ﬁ darcanimatif greoulty avilt depepd wppngihe ampunt gf drua Ae) e
b@en sti rr?ﬁff‘"l" rft'e‘i The comme fé’f'ﬁ‘f'iﬂ“@ mixingAng £pSHNPERISKAS PET P 6
Ti'TDl es) In aﬁ%@énﬂf 'ﬁ-l ﬁﬁmﬁ% sn& mN@tﬁeng&rﬁégu){dsa\dg%g Mh@%@%&ﬁsﬁm on$¥ution
F 8act i Ors Miokh.Uk @e Mva§ar§ctoh of éadaa‘lé}srrrha'ﬁorkhnt vall bd rREUIhikITIR irBdedbral, tha eket daRuBility of
at\ot her 30thagcioaddjtien sdits saseated thad tH{aosfehgfosetbhss mllatlhehmlsasd)e mdrh eolmlzlmlotdﬂlum
Hrﬁsxture wazcidstor lﬂraeG'Cfse'P“%éhanefr nepgal gy ha%PrfG'“E' n was filtered -The

s evapor gt RN Y T B TR LN °°“t?£$§§<a§%§§a %:wz
atet at e .6 LR for ol Iefhté ag U Bic¥kds, a&w@% Wafe stdR s 6dh

10 sat ur abed ah&Jold somkhadoeﬁm( ﬂ:@@ndﬁl)no ey etreh By% otebaasc salent u:yomlums t hen
extracted wi tlheqﬁﬁle&u&en@qr&om@aﬂoni rebtukfaelnun? 4Us0enging megine, \bl&lfcffe'ﬁh%‘kwta'enfs "ARLS
evapor at ed U 't’ﬁ)m PLHD o axpaPlee ?USQBF‘E’?\;IU rOHRPnE{RaAt Mg guch as

rapidly st YeF E{ &Lﬁﬂé'g,% E'L éa ‘39\41? %;}% . the ot Bl hé&ed i
o ool 5t s S S TRl B e Lo i,
amount of wb|e£e, vd!wr@idoﬁeog@atmeana DI g atss. mmacaasaea(soomnydmmomg n-

1 -yl )desngeo t;suenthurﬂ_glkm |pe|v8hylene oxlde adducts naphthaienesulfonates, alkylbenzenesulfonates,

?&P&?ﬁé” %2%%?“ ”25 TN g?f%’?““ .ugci'éé%?ffié‘é’ﬁfé‘& fifbaely

spiro[4.5 s.a;n%n& gaR ch by funarm Agi gh@ans e presence of 3A nol ecul ar

sl eves. Af t erin dfdedto muiteea mc[refum} the Oper4tioR Of thig jnvéntign, Mblem)ngwagn;amrompg ihhe

M Xt ure wathess éxamplds the pbbravidtips “2tDH-R s teadierrtbr taire 201 ydiog4ded¥n ni xt ure
was filf®red, and the filtrate was evapg rahoed under reduced pressure. The
resi due Wag0 g,lha S uad F;e;gmggmyl acetate (30 rﬂ) and extracted with water
(300 M an idtlom of ban Pés@ (Botg, SESmMBRNin @pkdpasd! edo fi) @A ivirer @40yl wasaedset e

sol uti on wwithsquiidnBodoghy@rids (36 [rey 8.2 mnafef, eerti¢ B0, oder 2fivd-rli@.0e pei d Tﬂ‘me tes piteiit e

buf fer éxt tracigitiomyes @mPlﬁmﬁ'eH'e AHlcp! hperprstion wﬂ\an @ 2giusioftifh ifion of N

resi dual eEﬁl‘W;f“ 0 %':, o rSZ %@3} "§ eP §.LYLﬁ E?Br%ﬁo‘fﬁn%ofbﬂ%og apiaLy

stirred whiliguaWa e@hxydo Toih Rcdnbiralf eMhikts efdleRAcRdWRh e .

The white saldafdd s‘dﬂiﬁmrﬂﬂl‘ﬂb\dedolbyonf (206 Mat dnd Ndriewas bre sbditint lultagt Ehityatiam doltbivee byt 0

gi-ve 203DHe{@oRG0r dveraiass Bhich whshreker eeian-nexapk.|cdistey envsiter rd.aB2ried to viekRp e
930 20- DHSHOD-Aydptvipsin. Tet r ahydr oqui nol i n-1 -yl ) desnycosi n Desnycosin
(%1 6 g, 15 mmvol) was dissolved in dryprggg;anﬁ‘pp (100 M), and
2 3, 4- t ebb.phydb@dmiddehi ne (3.8 m, 30 Mo was added. Afterthe m xture
V\@g_s stipe ed foesm3ébsin(Mug.e18 reroledodiasbiespiarisiptipencl:sedt Ur. dyEambbesscitiyeld tdeom
(%:25 g, 2Cmmerkyre whit NaBted2s mhd.-Smmeles éa%\ﬂ@e%tﬁﬂF'r%“%f/gF RH ﬁ'the ﬁ?ﬁf'?ﬁ'«‘é ure
apor at ed was adjusted to 7.0 with 1/ H,SO,. The alcohoi was removed under reduce press re. Saturate
: solution was added to the aqueous solution, and the product was extracted into CH,Cl,. The organic layer
was dried {Na,SO,), and solvent was removed under reduced pressure to give 9.65 g of 20-dihydro-

45 desmycosin (12.5 mmoles, 96% yield) as a white foam.

Preparation 3

20-DH-DQ-20-lododesmycosin (Method 1)

20-Dihydrodesmycosin (2.0 g, 2.6 mmoles) and tetra n-butylammonium iodide (1.5 g, 3.9 mmoles)
were dissolved in CH,Cl, (30 mi) with s-collidine (0.6 mi, 4.5 mmoles) added. This solution was cooled to
—78°C under a nitrogen atmosphere and treated with trifluoromethanesuifonic anhydride (0.6 mi,
3.9 mmoles) dropwise by syringe. The reaction was stirred for 5 minutes at —78°C and then allowed to
come to room temperature (about 30 minutes). Saturated NaHCO, solution was added, and the product
was extracted with CH,Cl,. The organic layer was dried (Na,SO,) and evaporated to give a red oil which was
purified by silica-gel flash- chromatography, eluting initially with CH,Cl, (400 ml) and then stepwise with
CH,Cl,:CH,OH solutions as follows: 98:2 {250 ml}; 96:4 (500 ml} 95:5 {250 ml}; 94:6 (750 mi} and 92:8
{250 ml). Fractions containing the desired product were identified by TLC, combined and evaporated to
dryness to give 20-DH-DO-20-iododesmycosin {595 mg, 0.67 mmoles, 26% yield) as a white foam.

Preparation 4
20-DH-DO-20-lododesmycosin (Method 2)
20-Dihydrodesmycosin (5.0 g, 6.5 mmoles) and triphenylphosphine (2.54 g, 9.70 mmoles) were
dissolved in dimethyiformamide (DMF) (10 mi). This mixture was stirred at room temperature under N,
while iodine {2.46 g, 9.70 mmoles) in DMF (5 ml} was added dropwise. The reaction mixture was stirred for
two hours and then poured into cold saturated NaHCQ, solution. The product was extracted with CHCl,
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lunder reduced pressure. The residue was partitioned between ethyl acetate @
and water (100 m each). The 35 organic |ayer was then extracted
sequentially with pH 6.5 aqueous phoopme4ﬁﬁlffer (100 m ) and pH 4.5

aqueous ph hat.g he combi Q*c}-'cu e)t‘{rac:et ba e shalge%tw{:}&% 1 19 eJ:u qu te go remove
(saedi um SUR @E&ggﬁg ggﬁf& an‘%ni/ Wadhiedt etlrb%r é ﬁzﬁ YWebSgive a
separ at ed bquburowmtvmgﬁa@ yurmedwé.ncs.gageézh c6M&%%§&pW%c5ﬂQm waIlsuetemhumwmas
eluted wit WHaCIJ(B(Wewan theed W h 2500 pdmohslqbﬁbamtqmmm(xmrd_s)as liovd 98: e 4a9ecs; IpBus
0. 5% cont. %i#ndh]Z %%d\*‘ Rpliens goneinng| 1y hg of were jdentifieq ¢4 ndligparation 3 and
cont ai ni ng °P’F1‘8'"‘6"e‘§|9f"8 "B SRR thédﬁf’ﬁ %°'°é‘h° BC-oB3FeTYCO8R 47 § White foam.
collected and evaporated to dryness to ybgpd13.4 g of the title conpound.
Exanpl e 10 28@HDid-100abhyiddoazbeid, 14 d&tvadsndr ol soqui nol i n-2-yl ) desnycosin
DesnmycosPn ( 110 IG" 90 ZQEdmws gowaﬁ?a msQﬁS\redoleaﬂstq;ssmeed'ianmon(tmeﬂom”) andeheglta

wasgdggd to th st| r fly
1234tet¥?)r 0338 ? 8ﬁ’ﬁc Gié % amm :ean e
m xture Wa S, ?vén sfofﬁ ated-N |oé| cg ri .ﬁ%ﬁ gﬁ I\‘Jlé a then eva orated
cyanobor ohydaér @d&caa %presSure 46 gmro gWaSroa/ @fmwag Guls 5 IsfliL5Ll flash
over ni ght ah@mafographyasiutngapitrat edeadmakatie foRhiteCH, DI 68D mixturER£38r22 96:41L98:6V\ RS,
partiti onec§8ﬁétﬁze1§n65eit5h 1t bé erdtiralhanith §@tneof CHOH. ﬁ?cﬂeeﬁ:ttv)“amméhwtiglm rtrod)uct

| ayer was t éai AreiN § coERifeh E‘;aﬁVng;Wdc‘Hmﬁ;‘Bg'b%@gﬁWdP 86 mieled /1 v af )
and pH 4.5 phos ate i 'az°°f' [¢f rﬁ")' AFE & evaporatlon of the pH 4.5

buf fer extract under reduced pressure tgxamgeve 50 ethyl acetate, the pH
was adj ust ed-DHDOLBD-(texahydoddzepddi-virtesmyaosixi de. The preci pi tate whi ch for rred
fwas col | ect edDesmycesiny U9, 1éd“ft‘@iy%le 5@!"‘5’ ig a h\@fOUP Wé"taf‘?'l(lsoo@ﬁ 8% At

( Fr%ﬁa ylen mlx%lgggg i Ies) |nanhy rous
11 20- DH " b hre
A ﬁqumad S s

1,2, 3, 6- tEtvmﬂhhydl‘eG&)yhldﬂ'lynec etate & 414 in GSsoAARl the VRRILS didl@ Bhis ASilithn Wds QexfﬁrXédLW@i
was stirr edsaifum!ed?,f@)aHﬁDma@Ie@naﬂ' her @rgmlct @ ema;taepaatecSthuemKNaa%hanre@#ppchtadd@der

(1. 25, 20 'PHFB? 'ye 'Whtﬁ"ﬁgiﬁam h'm@sm rpweftsde é' fﬂa%fmorv W
ovapota g0 NP UUH A e pholin ‘ngg‘fb Fei T
I and f

acet at e 0.5@/LY Flal i @5a nctweeden
th pH 6. 5vaq>uﬁms d eesphgis/ea bzs § @107 Sﬂ{owsl dmo B DO- ZbQG)exadny)dranI’ - 16@)de§h'byf:cfsﬁf
sol uti ons vaepevhie frama@wpnf (mhett' e@mmﬂempwedwéetd wereecghined, F@'SFQ!YRWECEHC hy |

t at Cfx urfatG ?f?’d g ogdesuhc column pac::
precro i g S £ e e LR e e

yield 5.4 gwyﬁrfohie&'h 1% Jsaq%o inaad 7407 @.66 FAfoRR 678X I aCt

conpound. Exanples 12-31 65 The foll ow ng corrpounds wer e prepar ed by
t he net hods of ExanPI es 1, 2, 7 or 8: ZEgample® 103 465
40 20-DH-DO-20-( Phenylplperld|n1yi) desmycosin

Desmycosin (1.5 g, 2 mmole) was dissolved in absolute methanol (60 mi) and treated with 4- -phenyli-
piperidine (640 mg, 4 mmoles) in the presence of Linde 4A molecular sieves. After 0.5 hr, NaBH,CN
(500 mg, 8 mmoles) was added, and the mixture was stirred for 2.5 hr, at room temperature. The mixture
was poured into saturated NaHCO, solution (200 mi) and extracted with CH,C!, (3 x 200 mi). The combined

45 organic extracts were dried (Na,S0,), filtered and evaporated under reduced pressure. The residue (3.6 g)
was purified by flash chromatography on silica gel, eluting with a gradient of 1 L. CH,CI, to 1 L. of
MeQH:CH,Cl, (5:95) and then with 1 L. of MeOH:CH,Cl, (5:95). Fractions containing the desired product
were located by TLC, combined and evaporated to dryness to yield 680 mg of 20-DH-DO-20- -{4-phenyl-
piperidin-1-yl)desmycosin.

50

Example 4
20-DH-DO-20-(Hexahydroezepin-1-yl)-4’-deoxydesmycosin

A solution of 4'-deoxydesmycosin (565 mg, 0.75 mmole) in methanol (15 ml) under argon was stirred
with activated Linde 3A molecular sieves (2.2 g) for thirty minutes before hexamethyleneimine (0.25 mli,

55 2.25 mmole) was added. One hour later, sodium cyanoborohydride (141 mg, 2.25 mmole) was added to the
reaction. After an additional 45 minutes, the reaction mixture was poured into saturated sodium
bicarbonate solution and extracted with ethyl acetate. The combined organic extracts were shaken with
saturated sodium chloride solution, dried aver sodium sulfate, filtered and evaporated to yield 600 mg of
crude product. This product was purified by preparative TLC on silica gel, eluting with dichioromethane/

60 methanol/conc. ammonium hydroxide (90:15:2) to give 150 mg (24% yield) of 20-DH-DO-20-(hexahydro-
ezepin-1-yl}-4’'-deoxydesmycosin.

e
i T R

=

Examples 5—6
20-DH-DQ-20-(Octahydroazocin-1-yl)desmycosin, prepared by the method of Exampie 2.
65 20-DH-DO-20-(Hexahydroazepin-1-yl)desmycosin, prepared by the method of Example 1.
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esnmycosi n 20- DH DO 20- (azacycl ogryggcagsl -yl )desmycosin
DO 20- (4- hydroxypi peridin-1 -yl )desnycosin 5

"DH- DO- 20 bydroazenin: 1, -yl ) macr gt 2 _
MW ggzé%?’ﬁﬁ%é@‘ﬁmjlﬁ;’ﬁbﬁ%ﬁ@:géQ%E:. e LT -
iferi di n- Imethylenk@@se iy 2@S1.8md Go Whmldids i thedp e of 3A molecular sieves. After the reaction
: t h§| cairktogertey bgepistreadifatitmr 4t reop tefnd@ stmeCcaOBiution of NaBH, (60 mg, 1.6 mmoles) in absolute
grethano 1ggwi\gﬁsmy' ¥ #qdd?mpsi%etteyrl]ed@mwtwe ]i(has stli'g;edT;or 1.5t!1r at ':(otom
ttign as the solid). The reaction mixture

Ehgn e e e

3

I

2
2 . fi rated under reduced pressure.
2 (334 At dehla ;cefa)a(a 1551; r)% %qg§éofftiv;:sweavsa:::tracted with water (15Q ml) and
DO02 (safuiatet, BaHCO), BRitldy| (100na ahd 64l 20dtate Loldtich Ghds AMMOnFhddERIER/ 5981505 M

aHeRSH befen Jdhbbuftel exBagy vag evesmateddsiber vacuum to remove residual ethyl acetate
° y‘um - 3! %§50wly@gded, vielding a thick white precipitate. The white

208
I 5t ije §
g%%{gg%a%g\zgg%f Fid twh?'ez &m Withe gt'%l,”an)otxgﬂobg?tﬁ, and dried to give 3.55 g of 20-DH-
520-(4-(pﬁenyl o ,@',%—stl‘iors'ahydropyri din-1 -yl )desnycosin
20- (4- benzyl - pi peridi ne-1 -yl )Eie&alyeloshn _
= {Agaseich - sraficpsid - esnycosin
Zm{%q%zq.w (5. gm[%ﬁﬁg _]Ub:eifdg&;?}hay Jute mert?/anol {50 ml) and treated with 1-aza-
Zobi) §§§ cogn (%ggo .8 mmole tf\%r f% ] r & veg%ﬂgsw minutes, NaBH,CN
o 02(?6 §:§ () l3 and th %&ggwgitgreﬁ%f?ﬁrsgroo témperature. The reacti nb
2- DH DO- 2Chiktredvas filfdrddBrdibk VAR Efeddl Under rahLdel BREIFD A te wiak SBANEHinDY
t'he met hod etfyl &examyidoe nB) aan exttabed waiepsteab@dniiand oinIOTAL flstakt Was GHER eftralted B2
silica- gel thgethyl qedtpte splwinnwesty pH §i9y0.5 #5NaH,PO, buffer (300 mi and '100 mll). The phosphahte bl:lfftter
; 2tgd BSPROCCBIELATY! Bp)e. Hiesohgsphate
2 o o e T e B
ngxt ur e gf T’i‘:g\@rvhhgté%‘ﬁﬁ'%s erg-rﬁg:eg‘;%;ﬁ#:ﬁo% sl'a@dng‘%?h. :‘\r%d n e[ddgea ?ﬁ%}f 5 Aﬁg%_[#:é :h
of whi ch wasird(4.6lBecai1-PMRs@codil B.5290Ner S, by silica-gel a o
chromat ography. Each of the isomner-enr |EchedI gract i ons had an activity
pattern simnlar t trof Lhe mixture ExgOple _ : -
Exanpl es"’s???%e;ﬁzf i L e R e
and tartratgs slab ;mdBias tﬁ@.@ffﬁ&ﬁ e %mr 0 it eéatyrq Lddare, sodium
-y| ) desnyceganoborohy@tided1.8% @,Qd&fn@bl)ﬂfa@@&dbdl’Hﬁ-maiﬁgﬁhg%stﬁ\?ﬁ/ﬁigﬁ%%eh I%?ep:)ra_;ﬁd
‘Ci i i d .greresidud \iva;cbaci@'qq}agup en i t nd water ml each). The
EC-'er tain 3gh%?gpg%¢la:%ﬁetsmee§$ac@ sequentially with pH 6.5 aqueous phosphate buffer (100 ml) and pH 4.5
aqueous phosphate buffer (100 ml). The ethyl acetate layer was dried (sodium sulfate), filtered and
evaporated; and the residue (4.6 g) was separated by chromatography on silica gel {(Waters Prep 500). The
column was eluted with a linear gradient of dichloromethane (4 L) and 5% methano! plus 0.5% conc.
ammonium hydroxide in dichloromethane (4 L). Fractions containing the desired product were identified
40 by TLC analysis, collected and evaporated to dryness to yield 3.4 g of the titte compound.
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299992992507
333833833
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Example 10
20-DH-D0-20-(1,2,3,4-Tetrahydroisoqui nolin-2-yl)desmycosin

Desmycosin (11.6 g, 15 mmol) was dissolved in dry methanol (100 ml), and 1,2,3,4-tetrahydroiso-
45 quinoline (3.8 ml, 30 mmol) was added. After the mixture was stirred for 30 minutes at room temperature,
sodium cyanoborohydride (1.25 g, 20 mmol)} was added. The mixture was stirred overnight and then was
evaporated under reduced pressure. The residue was partitioned between ethyl acetate and water (150 mi
each). The organic layer was then extracted sequentially with pH 6.5 phosphate buffer (100 ml} and pH 45
phosphate buffer (100 ml). After evaporation of the pH 4.5 buffer extract under reduced pressure to remove
50 ethyl acetate, the pH was adjusted to 10 with 5N sodium hydroxide. The precipitate which formed was

collected and air-dried to yield 5.6 g of the title compound.

Example 11

20-DH-DO-20-(1,2,3,6-Tetrahyd ropyridin-1-yl)desmycosin

Desmycosin (11.6 g, 15 mmol) was dissolved in dry methanol {100 mi), and 1,2,3,6-tetrahydropyridine
(2.8 ml, 30 mmol) was added. After the mixture was stirred for 30 minutes at room temperature, sodium
cyanoborohydride (1.25g, 20 mmol) was added. The mixture was stirred overnight and then was
evaporated under reduced pressure. The residue was dissolved in ethyl acetate (150 mi). This solution was
extracted with water (150 ml) and then with pH 6.5 aqueous phosphate buffer solution (2 x 100 ml). The
buffer solutions were separately evaporated under reduced pressure to remove ethyl acetate and then
adjusted to pH 10 with 5N sodium hydroxide. The precipitates which formed were collected by filtration
and air-dried to yield 5.4 g (first extract) and 3.2 g (second extract) of the title compound.

Examples 1231
The following compounds were prepared by the methods of Examples 1, 2, 7 or 8:
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20-DH-D0O-20-{octahydroazocin-1-yl}actenocin
20-DH-D0-20-(pyrrolidin-1-yi)desmycosin
20-DH-DO-20-(azacyclotridecan-1-yl)desmycosin
20-DH-DO-20-(4-hydroxypiperidin-1-yl}desmycosin
20-DH-DO-20-{hexahydroazepin-1-yl)macrocin
20-DH-DO-20-[3-azabicyclo[3.2.2]lnonan-3-yiJdesmycosin
20-DH-D0-20-(piperidin-1-yl}desmycosin
20-DH-DO-20-{3-(N,N-diethylcarbamoy!)piperidin-1-ylldesmycosin
20-DH-DO-20-[(4-piperidino)piperidin-1-yl|desmycosin
20-DH-DO-20-(octahydro-1H-azonin-1-yl}desmycosin
20-DH-DO-20-(decahydroquinolin-1-yl}desmycosin
20-DH-DQ-20-[1,3,3-trimethyl-6-azabicyclo(3.2.1]octan-6-ylJdesmycosin
20-DH-DO-20-(dodecahydrocarbazol-9-yl}desmycosin
20-DH-DO-20-(octahydroazocin-1-yijtylosin
20-DH-DO-20-(3-azabicyclo[3.2.2]nonan-3-yl)tylosin
20-DH-DO-20-(4-phenyl-1,2,3,6-tetrahydropyridin-1-yl}Jdesmycosin
20-DH-DO-20-(4-benzyl-piperidine-1-yl)desmycosin
20-DH-DO-20-(4-(ethylenedioxy)-piperidin-1-yl|desmycasin
20-DH-D0-20-{octahydroazocin-1-yl)macrocin
20-DH-D0O-20-(hexahydroazepin-1-yl)lactenocin

Examples 32—35
20-DH-DO-20-(3,3,5-Trimethylhexahydroazepin-1-yl}desmycosin was prepared by the method of
Example 8 and then separated into individual isomers 7 and 2 silica-gel by flash chromatography.
20-DH-DO-20-(Dodecahydrocarbazol-3-ylidesmycosin {compound D25) was a mixture of two isomers.
The mixture was separated into two fractions, each of which was rich in one of the isomers, by silica-gel
flash chromatography. Each of the isomer-enriched fractions had an activity pattern similar to that of the
mixture.

o Examples 36—37
20-DH-DO-20-{Octahydroazocin-1-yl)desmycosin dihydrochioride and tartrate salts were prepared
from 20-DH-DO-20-(octahydroazocin-1-yl)desmycasin, using standard procedures.
Tables XIV—XVI summarize certain physical data on exemplified compounds:
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':?i'ound Parent 1on UV. 20- Subst i t uent No. (my
Amax(e) octahydroazocin-1-yl T6

282 (22,000) 3-azabicygl ] nonan- 3-yl
1025 282 (21, 500)61@:is &g

#anpl es 38-61 The foll ow ng conpounds can be prepared by the nethods of

he preceedi ng exanpl es. 20-DH DO 20-(octa hydroazoci n-1 -yl)tylosin

@ DH DO 20- ( piperidin-1 -yl )lactenoci n 20- DH DO 20- ( 4- hydr oxypi peri di n-1
) DOVL 20 20- DH DO 20- (decahydr oazeci n- 1-yl )desmycosin

.DH- DO- 20- (oct ahydr oazoci n-1 -yl ) macroci n 20- DH DO- 20- (azacycl otri decan-

& yl)lactenoci n 20- DH DO 20- ( hexahydroazepi n-1 -yl )l actenocin

_' DH DO- 20- (1, 2, 3, 4-t et rahydr oi soqui nol i n-2-yl ) macrocin 25

- DH DO- 20- ( 1, 2, 3, 4t et gahydroqui nolin-1 -yl)nacrocin

- DH 00- 20- (azacyclrdtfnzle:can 1 -yl )desnycosin 20- DH DO 20- ( 4- net hyl pi ;Peri di
n; yl )ydesnycosi n 20-DH DO 20-( pyrrol idi n-1 -yl)lactenocin

&Q DH-DOZO (octahydpo- LuH azosi n-1 eyl ptydosin 30~ o

40- DH- DO- 20- (oct ahydEdmz fci n- 1%-yl ) 20- B+ O 2D- (bet ahydroaﬁoc“i’n 1-yl
DOWL 20- DH DO 20- (4g@henyl -piperidin-1 -yl)lactenocin

20- DH- DO- 20- ( 4- phenyE ey i di n2l -yl §- 45- ddoxgdesmy£osin o

20- DH- DO- 20- (oct ahydr oazbci n- 1™ -yl )T4 ®- d8oxXydeésmycosi n 35

20- DH- DO- 20- (3=-azab| cycto(3.2.2] nonan-3-yl)-4'-deoxydesmnmycosin

20- DH- DO- 20- (182, 3, 4-t ef r ahydr oi soqui_nol i n- 2- _yl)lactenom s __ _  _

20- DH DO- 20- ( 3E3, 5- trismpt hyB h8xaBydBoagepgn-g -§| §rr®r® ng 8 8

£0- DH- DO- 20- (dgcahydiqzc cl o&en’tﬁ[c ~azep|a laa y$ )descsry@m S § a

20- DH- DO- 20- ( 7sazabi Dyl o[ 221, 1 Repfanz7-J! )desgvcosih AFbﬁ <
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mula | base. B) A solution is prepared as described in Section A except
at the solution contains 50 ng/mM of a fornula | base. C) A solution is @
epared as described in Section A excgpigghggst he sol ution contains 350
® M of a 50 formula | base. D) A solution is prepared as described in
HlCt | on A except that the solution contains 500 ng/m of a formula I
rtrate. E) A suspension is prepared by adding a finely ground fornul a I
@ pound to carboxynethyl cellulose with thorough m xing so that the
Bspensi on contains 200 ng of the fornmula | base per ml of suspension. 55
anpl e 63 Chick Ration for Control of Mycopl asma A bal anced, high-energy

I on adapted to feed chicks fof rapid weight gain is prepared by the
3l | owi ng recipe: 60 65 35 0 |103 465 | ngredi ent
Kg (1 bs) Gound %etlow corn ~
454 (1,000) 5 Soybean neal, solvent-extracfed dehulled, finely
ound, 50 percent protein 31. )9 282.0 (621 8) Ani mal fat (beef
il | ow) o, s 6.5 59
30) Dried fish neal, with sﬁl@ales?GO%ﬁ’rof”elﬁ’) 5 °
0 45. 4 (100) 10 DistiEl®fs' solubles fromcorn
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la 1 or 2 conpound

®1 009 (0.2 25 -~ These @
b@st ances are m xed in accordance WI!% s?andard f eed- m xi ng techni ques.

f'cks fed such a ration, with water ad libitum are protected agai nst
pxposure to Mycopl asma |nfect|ons Claims 30 1. A macrolide of the formula
#: 35 40 [err] * A45~~~~~~~~~~~ 50
b#%  wherein Ris a nmonocyclic saturated or unsaturated ring containing one
_htrogen atom as a sole heteroatom the ring being bonded through the
ngtrogen atomand including from5 to 16 ring atons, or a bicyclic or
qtlcycllc saturated or unsaturated r{ing cdntaining one nitrogen atomas the
sbl e heteroatom the ring being goncgg t hrijough t he nitrogen atom and
igncluding from8 to 20 ring at ong,” t{ke norfocyclic, bicyclic, or tricyclic
#:ng 60 being optlonally substltuted at gne or nore of the carbon atons by
[err] alkyl, hydroxyl, -[err] %I kyl@ arg o, 65 [err], where m=
4-7, 36 0 103 465 Ingredl entgy |@ & % Kg
(Ibs) G ound yel |l ow corn 83 .
50 454 (1,000) 5 Soybeaﬁﬁrgw,3smﬂvent-extracted dehul l ed, finely
ground, 50 percent protein 31.09 (2829 (621.8) Animal fat (beef
tallow £ 6.5 59 (130)
Dried fish neal, with solulg es (60%|proteijn) 5.0
45. 4 (100) 10 Distillerg solublds fr@m corn
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15 Cal ci um car bonat e

0.8 . 7.3 (16) Vitamn prenix (representing vitamins A, D, E, K, and é%;)

B12, choline, niacin, pantothenic @ct03 46%ofl avin, biotin, with glucose
bul king agent) 0.5 4.5 (10) 20 Trace mneral prem X

(representingf[err] 0.2 1.8 (4) 2- Ami no-4-hydroxybutyric acid
(hydroxy anal og of nethionine) 0.1 0.9 (2) Formula 1 or 2
conmpound 0.01 0. 09

(0.2) 25 These substances are m xed in accordance with standard feed-m xi ng
techni ques. Chicks fed such a ration, with water ad |libitum are protected

agai nst exposure to Mycoplasnma infections. Clains 30 1. A nacrolide of the
formula (1): 35 40

[err] 23 C 45 [err] 50 S
3 55 wherein Ris a nonocyclic é%gunﬁteﬁ or unsaturated ring containing
one nitrogen atomas a sole heteébgtonl the ring being bonded through the
ni trogen atom and incl uding fromgbat|as 16srji ng atoms, or a bicyclic or
tricyclic saturated or unsaturated r{i‘hg Ttont ai ni ng" one nitrogen atom as the
sol e heteroatom the ring being bonded t hrjough the nitrogen atom and
including from8 to 20 ring atons, tlhe nonocyclic, bicyclic, or tricyclic
ring 60 being optionally substitutgdsatsone or nore of the carbon atons by
[err] al kyl, hydroxyl, di-[%wr] al ¥yl ameno, 65 -[err] where m=
4-7, 36 [err] [err] al kagxycarBopyly &
] <

282 {2150
282 (2

S =
n=r
=2t |g 8
Oe- -] ]
CS5E
_ a
u 3 5
o |l<e v
g :E?-Z o -l
= e
(&}

Physical Characteristics of C—20-Modified Derivatives of L

20-Substituent

* Compound numbers from Table {V

» Run in ethanol

° Run in methanol
4 Run in 66% aqueous DMF

hexahydroazepin-1-yl
octahydroazocin-1-yl

34
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e

iionally substituted pheny ne
_;enoxyacet OX¥ctahgdro@dcin- 1-y| 16 1013 [ erriga4, do@)”] i's

'rr] t he groﬁlb‘aHFVCP&'zrﬁﬂ"&a'[%v'r] havi ng the sd3ie conflé’nat i on282d2150e)
fy/Ci nosyl oxy group of tylosin, wherern [€fT] 5 55 as defined apove, and
the acid addition salts thereof provided that if R3 is hydrogen or iodo

phenyl, phenyl substituted by 1, 2, or 3 groups selected from
@' o, halo, [err] alkoxy, hydroxy, mét gnd mono- or di=[err] [\’\ !
¥y| ) ami no, benzyl, [err]alkenyl, 95 [err] al kynyl, Cl1-C4 al koxy,

g r] al kanoyl oxy, haI o, halo-[er r] 4 gk ki - cyano,

eyl enedi oxy; R is RydrpearNadirisiks BV@LMLdI%@eMEW@Qf pp&n); [err] is
girogen, optional I y substituted [err]al kanoyl, optionally substituted
,*fnylagetyl optionally substituted phenyipropionyl or optionally
Fbstituted benzoyl 25 i s hydrogen, iodo, Q/ optionally

Ehstitut ed [err]- al kan Iso§ {)t i onal |'y sﬁﬁ%q“t“ht
e

b hzoyl o v
oxy, optionalfy sug‘% t?

Lt ed ax(e)

'then R4 s [er r Examples 38—61 [err] 37
O 103 465 he " $€ﬂ’“R9 "‘b‘fca"f aaed(HV)thq Rethrds 9f ta Ateseeding BxamPigsm 1
wherein Ris, %f% Tc ring of the fornula-[err] where n
ts an int egerzo ekriin- glo"_rl ng is optionally substituted at

bne or ffore ab- DHhm znaudnatwda:taaua 1byde[smwo]smal kyl, hydroxy, -[err] where

20-DH-D0-20-(octahydroazocin-1-yllmacrocin
20-DH-D0O-20-(azacyclotridecan-1-yl)iactenocin
20-DH-DO-20-(hexahydroazepin-1-ylHactenocin
20-DH-DO-20- )-(1,2,3,4-tetrahydroisoquinolin- 2-yl)macrocin

25 20-DH-D0-20%(1,2,3,4-tetrahydroquinolin-1-yl)macrocin
20-DH-D0-20-(azacycloundecan-1-yl)desmycosin
20-DH-D0O-20-(4-methylpiperidin-1-yl)Jdesmycosin
20-DH-DO-20-{pyrrolidin-1-yl)lactenocin
20-DH-D0-20-(octahydro-1H-azonin-1-yijtylosin

30 20-DH-DO-20-{octahydroazocin-1-yl\DOMM
20-DH-D0Q-20-{octahydroazocin-#-y{)DOML
20-DH-D0O-20-(4-phenyl-piperidin-1-yi)lactenocin
20-DH-D0-20-{4-phenylpiperidin-1-yi}-4’-deoxydesmycaosin
20-DH-D0O-20-(octahydroazocin-1-yi)-4’'-deoxydesmycosin

35 20-DH-DO0-20-(3-azabicyclo(3.2.2]nonan-3-yl}-4'-deoxydesmycosin
20-DH-D0-20-(1,2,3,4-tetrahydroisoquinolin-2-yl}lactenocin
20-DH-D0-20-(3,3,5-trimethyihexahydroazepin-1-yl)macrocin
20-DH-DO-20-(decahydrocyciopent|c}azepin-1-yl)desmycosin
20-DH-D0-20-(7-azabicyclo{2.1.1]heptan-7-yl)desmycasin

40 20-DH-DO-20-(decahydroisoquinolin-2-yl)desmycosin

Example 62
Injectable Formulations :
A) A formula | base is added to propylene glycol. Water and benzyl alcohol are added so that the
45 solution contains 50% (by volume) propylene glycol, 4% (by volume} benzyl alcohol, and 200 mg/ml of a
formula | base.
B) A solution is prepared as described in Section A except that the solution contains 50 mg/ml of a
formula | base.
C) A solution is prepared as described in Section A except that the solution contains 350 mg/mi of a
50 formula | base.
D} A solution is prepared as described in Section A except that the solution contains 500 mg/ml of a
formula | tartrate.
E) A suspension is prepared by adding a finely ground formula | compound to carboxymethyl cetlulose
with thorough mixing so that the suspension contains 200 mg of the formula | base per mi of suspension.

55
Example 63
Chick Ration for Control of Mycoplasma
A balanced, high-energy ration adapted to feed chicks for rapid weight gain is prepared by the
following recipe:
60
65
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R6 is methyl, ethyl, n-propyl ,' i sopropyl or the [err] groups taken together

with the nitrogen atomform5 pyrrolidinyl, pip @
hexahydr oazepi nyl, or oct ahydroazocbn)‘ba Qegerr] ﬂmmwul l(l’ll”l IIIL as 2
defi ned above, carbomethoxy, carboethoxy, or phenyl, ‘or“(if') & bicyclic or
tricyclic secondary am no group sellegredentf r om . % Kg (Ibs)

1, 2, 3, 4-t ETranydroqui nol tn- L=yt~ decanydroqur nof 7= =yt
1,2, 3, 4-t§%r?%ﬁ>yﬁ¢°5v?°§6"qui nol i n-2-yl, decahydroi soqui nolin- 2§°yl , 454 (1.000)
i ndol i ns1-gbbeah HRal, oNdMtaxitacted)denulld& Gkl Gio06d/ 60 pliaat FbRINDY rI1@b- beyd .  (621.8)
decahydr ocycl ohept a| c%pgr rol -2-yl, decahydrocycl opent- is [c]azepin-2-yl,

bad

decahydr oAréEM fié iegfddlievepi n- 3-yl, 2, 3, 4, 5-tetrahydro-1 H 26%enz&epi ni® yl ,
2,3, 4, 5t e}k ducVelh Ot bk 3506852 in-3-yl, azabicycl ohept anyl ,

azabi cygl 3‘55'8 gsnhy?(, "e‘{vz'télg?lgg/'% @%@é%ﬁeﬁ, azabi cycl odecanyl , 03'0 454 (100}
azat ri cyclogdiegrainyglubles¥romcdrmcr ol i de of formula (1) or a 40 36 (80)
pharmaceutical | y-acceptable salt thereof as clained in claim1, wherein R
r epr esent Lidlcyrorfgsahatecieedtgiade om oct ahydr oazoci n- 1-yl 18 186 (36}

hexahydy,0 in-1- 4-phenyl - 20 piperidin-21-yl, pyrrolidin-1;yl,
azocycl 3t ?i?agg‘tngcr?- fx{'}f 4- hydr oxypi peri di n-1-yl, o% ]73/ 16)
3- azabi cyoliteqid. prendix |rexpesaming-vityrhins pi P Er K, dind 8,1~ bline,

3- (N, N- di etasipl esardtzenis\prif piip@avind ibiotid.-with giucdse buision iagintio) pi perisdi n-415 yl , (10)

octahydro-1H azocin-1 -yl, dec r inalin-1 -yl, 1

, 2,3, 4-2t°et1%aa°ﬁ{/" ofacérelifhite) (f%l‘i’fefe"-“f/? m)i(g‘ g’%@%%@‘réﬁ?ﬁdr oi soqui (81 i n-Ay|, @
1, 3, 3- t ri EAHb-a-ByRABBieGhia B dxy araigl ARrefidiine) 1 - azaspi pQ[ 4. Y glecanyl
-yl, 1,2,3,6-tetrahydro-pyridin-1 -yl, dodecahydrocarbazol -9-yl,
3,3,5-t%iﬁbvmydh@%aHVmP@E&epin-l-yl, decahydroazeci n-1-yl, 001 0.08 (0.2)
az aCyCl t rj—d‘?&%@@ st nzcg a%IMixe%an?‘g glign%nq(?tﬁgg_é[_rnweéd-éi_xFLEttpcwi \IJe[s)e(EhIICQé Fla é_m a

{ 4-pheny! - BLRAT b Joa-ti-aﬁ;bimQwa%&éavagﬁma%gioﬂsﬁe@@w&agra ot ’
7-azabicyclo[2.2. 1 ]Jheptan-1 -yl. 4" A nacrolide of fornmula (1), or a

1 phar maceut ¢leies| y- accept abl e salt thereof, as claimed in any one of clains 1
1to 3, i which R4 is n¥cinosyloxy and R3 is hydroxyl. 5. A macrolide of
formula (1) ds™EPHPAEST IMA UMY die of clains 1-4 wherein Ris a saturated

: monocyclic 30 ring. 6. 20-DH 20- DO (3-azabicyclo(3.2.2.1 nonan-3-yl
1-desnycosin. 7. A process for preparing a macrolide of fornmula (1) or a
phar mackuti cal | y-acceptable salt there@f, as clainmed in any one of clains
1-6, which conprises (a) reducing an a’dehyde of fornmula (111) 35 40 45

[err] 50 Ha

2 55 3
40
45

CHa)a

50

55 wherein
) R ig @ monocyclic saturated or unsaturated ring containing one nitrogen atom as a sole heteroatom, the
ring being bonded through the nitrogen atom and including from 5to 16 ring atoms, or a bicyclic or tricyclic
saturated or unsaturated ring containing one nitrogen atom as the sole heteroatom, the ring being bonded
thl:OUgh the nitrogen atom and including from 8 to 20 ring atoms, the monocyelic, bicyclic, or tricyclic ring
so being optionally substituted at one or more of the carbon atoms by
C1—c. alkvl,
hydroxyi,
di-(C,—~C, alkyl)amino,

&5 —N{EH, ), where m = 4—7,
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60 where [err] are as defined in formula (1) i an am ne of
formula HR where Ris as defined in formula (Iﬂl!m”mﬁiﬁaﬂaﬂm an am ne @
of formula HR, where R is as definqy 408 f488ul a ¢ WLt N'm l'i de of
farmula 65 (1V) 38 [err] 5 CH wherein L is a |eaving group capabl e of

Bei ng di spl aced by the amine HR i M9%¢%8hr eactive organic sblvel®, 200bshy

(c) cl eavdrBghdtyafowdeesr ose sugar froma macrolide of fornulsg (1)sd N WY gh,

[err] is nycarosyloxy by acid hydrolysis to provide a macrolide of fornula

(1) whér chiombqapmepl. satvehyextraotsd depuilefidfinely @anauad{ 50regreantpedtéioni 8168t @82.f  (d2e.8)
formula ( rn%?(&ﬁthyg$ 35 40/ wherein R and [err] are as ggfingd in
formula ( ot 8¢ esponding 4'-iodide by reacting the Sulf hi ¢ edi%r

e cor
45 Wi th mie8 @8N G6al Githi solbide(bRHrdt@inAN i nert organi c sol ventg angs4 f [©6d))
is othsr than hydrogen, optionally hydrolyzing to provide the corresponding
macr ol i deisiiers'seibipelre cerg hydrogen or (e) reductively dei 48i nadé ng also)

macrol ide,.of . formula (VL) 50 60 39 [err] wherein Ris as_defjned i
?qlrjarca.lﬁndphos%r}_?teRfeel grage ?8 IIQ &6)

formul a ea a hydroxyl protecting group to produce a
macr ol isdeca@fum carbonate 0.8 7.3 (16)
Vitamin premix {representing vitamins A, D, E, K, and B,,, choline,
niacin, pantothenic acid, riboflavin, biotin, with glucose bulking agent) 0.5 4.5 (10)
20 Trace mineral premix (representing MnS0Q,, ZnQ, KI, FeSQ,, CaC0,) 0.2 1.8 (4)
2-Amino-4-hydroxybutyric acid {(hydroxy analog of methionine) 0.1 0.8 {2)
( .
) Formula 7 or 2 compound 0.01 0.09 (0.2)
25 —-
These substances are mixed in accordance with standard feed-mixing techniques. Chicks fed such a
ration, with water ad /ibitum, are protected against exposure to Mycop/asma infections.
Ciaims
30 o
1. A macrolide of the formula (I):
35
40
45

50

55 Wwherein
R is a monocyclic saturated or unsaturated ring containing one nitrogen atom as a sole heteroatom, the
ring being bonded through the nitrogen atom and including from 5 to 16 ring atoms, or a bicyclic or tricyclic
saturated or unsaturated ring containing one nitrogen atom as the sole heteroatom, the ring being bonded
thrpugh the nitrogen atom and including from 8 to 20 ring atoms, the monocyclic, bicyclic, or tricyclic ring
so being optionaily substituted at one or more of the carbon atoms by
C,—C, alkyl, :
hydroxyl,
di-(C,—C, alkyl)amino,

65 —@Hz)m. where m = 4—7,
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la (I) wherein R3 is H and optionally renmoving the hydroxyl

ecting groups to provide a macrqlide of fornmula H“\r] are @
ogen, and (f) if necessary, estBri103i #650r sal\m“%\g‘m ﬂm\

uct of reacthyon (a), (b), (c), (d), or (e). 5 macrol'i de of
mula (1) or ajpharmaceutically-acceptable salt t her eof as clainmed in any
of clainms 1-eNiCe-d.ekylldse as an antibiotic in the chenotherapy of warm
pgooded animals. 9. A feed premix conprising as an active ingredient a
"roI i de of forfula (1), or a pharmaceutically- acceptable salt thereof as
gai med in any @), Ghakmp=14-6. 10. A veterinary fornulation which
frprlses as an aé%lve ingredient a macrolide of fornula (1) or a 10

#ar maceut i cal Iw—acall@pt@bloevlsalt t hereof, as claimed in any one of clains

® 6, as¥ociated ne or nore physio l accept abl e car I‘CI ers_or
==hicl es t heref? gmx p;? ﬁ%‘rijcﬂﬁ%% gj;k%amggg{f"bfﬁ 'Y & Bottre G 2ty
r] 25 ' el nen nonocycli'schen gesattigten oder
ifhgesattigten mz-ng. audevl ein Stickstoffatomals einziges Heteroatomenthalt,
yobei di%eser RiGgCOWeynvidas Stickst of fat om gebunden ist und 5 bis 16

ﬁl ngat ome 40 a 1§l't°"y Qder ei nen bicyclischen oder tricyclischen

@esﬂtl gten odgy, u‘hg s?‘i |'gten Ri ng bedeutet, der ein Stickstoffatomals
‘g| nzi ges Hetero,ap,qm_@ﬁtadamt wobei dieser Ring Cber das Stickstoffatom
;@ebundem i st unrgan®. bi s 20 R ngat ome aufwei st, wobei der nonocycli sche,
picyclische ode?FhYter"#Wtﬂ | sche Rl n egebenenf aI | s an ei nem oder nehreren

Kohl eRs PYY oA k2 BiTkRY 9oup: dy
eldpg;y, Obee Qt \{‘gﬂogev op lsgarpi)subst (; Ct:tzlt';%lhzo tllnna ﬁubﬂtlt?)tegbhfcyif?cg tXpt(gﬁalB 11

txona Iy
. CN- ( C, 25C4- ARkl Bydro iodo, hydroxy, oPtion8iNPEldedtied \@Q-Ltsfhllﬁhfyw’xy,‘]oﬂﬂbrﬁlly sStsBidted
C -C4- A k@gwﬂpb@p‘;ﬂonally substituted phenylacetoxy, optlonally substituted phenoxyacetoxy, or

30 ?H
e’ 3}13
35 CHa
(mycarosyloxy)
40 Riis
50 Ha CHa no’ CCHs

the group of formuia R* having the same conformation as the mycmosyloxy group of tylosin, wherein R' is
55 as defined above, and the acid addition saits thereof, provided that if R? is hydrogen or iodo then R* is

Hs

&5 Hs Ha
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Phenyl , 60

Phenyl, das substituiert ist durch eine, zwei oder’

dr ei
B - ocer " - i ;'?Ls%fr:;,m%'eg“gé“nsﬂJllll&ﬂlmlmmml aroxy

C2- C4- Al ki nyl, C, - C4- Al koxy 40 0 103 46b
1111111 Buli 2 A m of ff of orrpultjl) xmcc d 1wherem Ris

% t%raq' ocy! rm e nis an integer f 4 througt 15, whlléh
S Hal Ogerﬂv QrQﬂQsTbﬁltut at% ore g{om byC—C3 alkyl, hshr?a a mﬁ X\Mhere

Wasser st of ge .Qekarhyelemeu pQIXBéS& zgfhup%rdu& takER 1o bther WABSBE Hit@hEn atom form
gegebenesnf;a/hbmiusxulbsnbmdum eetapgdrikedisd. AF kastoyloazogeyebenenfal | s substitui ertes

Phenyl acet
gegebenenf

Hydroxy, g
substituyse

gegebenenf

HaH st hg,
di e Myci no
Bedeut unge

20

25

30

35

45

50

55

65

yl, gegebenenfal ls substituiertes Phenyl propi onyl oder

alls substituiertes Benzoyl é%eht 70 R3 Wasserstoff, |od,
egebenenfal | s substltU|ertes4§;(Qﬁ-AIkanoyloxy, gegebenenfalls
rtes Benzoyl oxy, gegebenenfalls substituiertes Phenyl acet oxy,

whdrs RSis bsdedfined above sarmnrmxy aedb@axy.oui@hery|, or

~~Aii)p Z‘GV an(g éfl@g% a{ye@mnug aroqgnﬂale_ctzg frm 1j2;3.4getrahydroquinolin-1-yl,
cahydroqul m 1-yl

-tetrahydroisoqui hng # drooso lin- 2-y| indolin-1-yl, iso-
dolin-2-yl, roc ta b] rrol-1- g oCcyC c]p%% -yl, ahydroc pent-
i b asrma " %3l el B8 AR R 1.0 S i, ©
wb@wgsamp@amvsxw SWI PpraiyildzebisyoibbdlaniR, azdbleycﬁb@ﬂnﬁfbgﬁgﬁ 6deeshy!,
or daaticvclogedand). e Saur eaddi ti onssal ze hi ervon, wobei
3. A macrolide of formula () or a pharmaceutically-acceptable salt thereof as claimed in claim 1,
wherein R represents a group selected from octahydroazocin-1-yl, hexahydroazepin-1-yi, 4-phenyi-
piperidin-1-yl, pyrrolidin-1-yl, azocyclotridecan-1-yl, 4-hydroxypiperidin-1-yt, 3-azabicyclo[3.2.2.]nonan-3-
yl, piperidin-1-yl, 3-(N,N-diethyicarbamoyllpiperidin-1-yl, (4-piperidino)piperidin-1-yl, octahydro-1H-
azocin-1-yl, decahydroquinolin-1-yl, 1,2,3,4-tetrahydroquinolin-1-yl, 1,2,3,4-tetrahydroisoquinolin-2-yl,
1,3.3-trimethyl-6-azabicyclo{3.2.1.]octan-6-yl, 1-azaspiro{4.5]decan-1-yl, 1,2,3,6-tetrahydro-pyridin-1-yl,
dodecahydrocarbazol-3-yl, 3,3,5-trimethylhexahydroazepin-1-yl, decahydroazecin-1-yl, azacyclotridecan-1-
vl, azacycloundecan-1-yl, 4-methylpiperidin-1-yi, 4-phenyl-piperidin-1-yl, decahydrocyclopent{c]azepin-1-
yl, 7-azabicyclo[2.2.1]heptan-1-yi.
4. A macrolide of formula (), or a pharmaceuticaily-acceptable sait thereof, as claimed in any one of
ctaims 1 to 3, in which R* is mycinosyloxy and R® is hydroxyl.
5. A macrolide of formula (1) as claimed in any one of claims 1—4 wherein R is a saturated monocyclic
ring.
6. 20-DH-20-DO-{3-azabicyclo(3.2.2.Jnonan-3-yl}-desmycasin.
7. A process for preparing a macrolide of formula (l) or a pharmaceutically-acceptabie salt thereof, as
claimed in any one of claims 1—&, which comprises
(a) reducing an aldehyde of formula (ill)

CH&\
2%-CHa

CHz
EH:

CHaj2

where R', R?, R? and R* are as defined in formula (1) in the presence of an amine of formula HR where R is as
defined in formula (i}, or

{b} reacting an amine of formula HR, where R is as defined in formula (1) with a macrolide of formula
{v)
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4 j edoch fur tHa 40 45 steht, falls R3 V\assertuﬂ mtlﬂ "ﬁHmHt 2.
fvekrol id der Formel (1) nach Ansgrygs 4esdadur €if , daB R
¥t ol gende Bedeutungen hat: (1) ein gesattigter nDnocycTischer Ri ng der <§§>
§Formel -Na(H2)n, worin n eine ZaT von 4 bis 15 ist und der gegebenenfal
an ei nem oder nehreren seiner KgQl enstoffatome substituiert ist durch
%Cl-CS-AIkyI, 50 Hydroxy, -NR6)¢Z puckfl R6 Met hyl , Ethyl, n-Propyl oder
“ Isopsopyl ist oder die G uppen R6 zyysarmen nit dem Sti ckst of f at om
« Pyrrolidinyl, Piperidinyl CHie | oder Cctahydroazocinyl bilden
0 55 % _C-NCR8)2, worin R8 wie oben
definiert ist, Carbonethoxy, Carpgfhg oder Phenyl, oder (1ll) eine
bi cyel i sche oder tricyelay e sekungl r eNAm nogruppe, die ausgewahlt ist aus
1,2,3,4- Tetrahydrochinoli erochpoIin-l -yl, 1
,2,3,4-Tetrahydroisochiﬁi}' i£Bchi nol i n- 60 2-yl,

I ndolin-1-yl, Isoindolin:2-yly T Rept at hl pyrrol -1-yl,
Decaydr ocycl ohept a[ cl pyffol -2-yl, Decal bpertl cl azepi n- 2-yi,
Decahydr ocycl opentidj azepi n-3-yl, 2,3, 4, 3F6& rahydro-1 H 2-benz-

azepi n-2-yl, 2,3, 4,5-Tetrahydro- 1H 3- bendazepih-3-yl, Azabi cycl ohept anyl,
Azabi cycl ooct anyl ,, Azabi c - _nonanyl , Azabi cycl odecanyl oder

PR Y N TR D L S R £k v T
annehnbar s cSRing Y Byc¥REe QA HAMS PadEIle b rofRuIS RN Waldh BEK eROZ&LBINGE acigdaB R
ei ne Grhypfiysibedgotist s melirgidadsigendhiltwhestn Riushy@rikaleydr oazoci n- 1-yl , Hexa- 41
mum f [df pqmverting-gsulfonic esteraf the farmula{M} PR 1. -.-1

0 103 465 B cli1C 111111 DI 11111 11111

ydr oazepi n-1-yi, 4-Rhenyl piperidin-21-yl,2Pyrrolidin-1-yi,
Azocycl otri decan-1-yl, 4-Hydroxypi peridig-1-yi, 3-

?abi cycl o[ 3.2.2.]nonan-3-yl, Piperidig i
3- (N, N-Di et hyl car banoyl ) pi peri di n- 1-yl}|
Cctahydr o- 1H azoci n- 1-yi, Decahydmachj
1, 2, 3, 4-Tetrahydr ochicgol i n-1-yl -

A-P?peridino)- ,iperidin-1-yi,
AN1-vyi,
gyt sochi nol i n-2-vyi,

1 -Azaspiro[ 4. 5] decan-1

-yl, 5 1,2,3, 6-Tgotd of di M\ décakydr ocar bazol - 9-yl ,

3, 3,%- Tri met hyl hexahy¥g oagfpi n- 1- yf , zecin-1-yi,

Azacycl otri decan- 1-yi ounge ‘ . pt hy)i peri di n-1-yl,
4- Phenyl pi peridin- 1% anydrocy¥€l 1 -yl oder

CHa S02~CaHs

w'herein R and R* are as defined in formula (1) to the corresponding 4'-iodide by reacting the sulfonic ester
45 with a source of iodide ion in an inert organic soivent, and if R' is other than hydrogen, optionaily
hydrolyzing to provide the corresponding macrolide wherein R’ is hydrogen or

(e) reductively deiodinating a macrolide of formula (VI)

50

CQ:

60

Hs
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4. Makrolid der Fornel (1) oder ein pharmazeyjd s Sal z hiervon
nach irgendei nem der Anspruche 1 bis 3, daduﬁma ame ?{!!Et, daf3 R4
L reli

Myci nosyl oxy ist und R3 Hydroxy0 bHMEwW46S . 10 ¢ der Formel (

nach iwr elnq‘eli neJnﬁrgleeri (Apsl}?r gchgz % Q,iis 4 rd durcch ekennzrei ch_net,r d I§ R e
sesat (LREHN RE L GBI S e e e
| nonany Briflis ESHEYEDS dd RY are MRréRAIMB zur Herstel |l ung ei nes rol1ds der

For mel (#)if recessare iestedyipd o sabiziegitor Bath, agnouabids adeetionFal (Ble®), kd)arrwedn nach

i rg&ndei ﬁléngﬂwidﬁsb\ﬁfsfpﬂ@é%@ 0% a lshh%'mege%méwg@%?taaggliﬁh Efffffcrrféweddafi@f et t 5
c i y of war oded animals.  ~_

( a) el Hg'ﬁ'@%@ﬁm? omprﬁgl}rjazfaétsl anr(aict?vg)ng??'z% wclx_:&iidc_e a_fﬁrnél& ), ora pharmacgutically- ax

A ~~~3ckkta 1thereof as claimed in any ond &f _ _
C 10. A veterinary forn&idtion which comprises as dn G¥five HhgredRkt dmigraliddey, folkdiaUndr £4 W e
I n rdeph#Foprestica(ly-jccetedviendake theredt. pel claimed Gegrorpnart cleimads-6AmssorstaderithFoe el HR,
wor i n "R RIYsiPiRsieRbY-aaRtaRle cafriejs dephitesdharetp'st | reduziert oder (b) ein Amin
der Fest@hnspldcneorin R wie in der Fornel (1) definiert ist, mt einem
Makrolid der Fornmel 40 (1V) Ha H2-CH2--. 50 55 IHa 3

(CHZE) 2 6oMakrplidder Femakll Abgangsgr uppe bedeutet, die durch das Amin HR
ausget auscht werden kann, in einemnichtreaktionsfahi gen organi schen
L6sungsm ttel unsetzt oder (c) den_ Mycarosezucker von ei nem Makrolid der
Fornmel (1), worin R3 fOr Mycarosylpxy steht, durch saure Hydrol yse
abgpaltet und so ein Makrolid der &ornel (1) bildet, worin R3 Hydroxy ist,
oder 65 (d) einen Sul fonsaug arsder Fornel (V) 42

25 >
23
4
R'=CHz
3 in
H3 (CHal2
35
WOTrin

R einen monocyclischen geséttigten oder ungesittigten Ring, der ein Stickstoffatom als einziges

Heteroatom enthalt, wobei dieser Ring Gber das Stickstoffatom gebunden ist und 5 bis 16 Ringatome

40 au.fweist, oder einen bicyclischen oder tricyclischen gesattigten oder ungeséttigten Ring bedeutet, der ein

Stickstoffatom als einziges Heteroatom enthilt, wobei dieser Ring (iber das Stickstoffatom gebunden ist

und 8 bis 20 Ringatome aufweist, wobei der monocyclische, bicyclische oder tricyclische Ring
gegebenenfalls an einem oder mehreren seiner Kohlenstoffatome substituiert ist durch

5 C1—C4‘A|ky|,
Hydroxy,
Di-{C,—C,-alkyl}amino,

—NBH,)m, worin m fir 4 bis 7 steht,

50
0]
f
—CN—(C,—C,-Alkyl),,
55 8]
—CJ\ECHZJ,,,, worin m flr 4 bis 7 steht,
C,—C,-Alkoxycarbonyl,
Phenyl,
60 Phenyl, das substituiert ist durch eine, zwei ader drei Gruppen, ausgewshit aus Nitro, Halogen,
CBE‘——C?-AIky!, C,—C,-Alkoxy, Hydroxy, Amino und Mono- oder Di-(C,—C,-alkyl)-amino,
enzyl,
C,—C,-Alkenyl,
C,—C,-Alkinyl,
65 C,—C,-Alkoxy,

. 40




5 t r H3 CH JH2- CH2- R
CHv ~CH 10 CCCHD

2
I%Erlmsl (1 )' gei&a Sr_lf) siznzi!_ladur chn J&%%Fﬁeiﬂmmmmuﬂnﬁﬂ r\g ﬁi It ne?ﬁ@.

Quel l e fur ﬁggggng')k 'A'B% in eineminerten organi‘schen'L65urigsiittel in das
ent spr echendeioden-(t odi dikpber f uhrt und 25 di e erhaltene Verbindung, falls R
ei ne_ander eCBededérung al s Wasserstoff hat, gegebenenfalls hydrolysiert und
so das entspinue e Nakrolid pildet, worin R Wasserstoff ist, oder (e)
o1 ' Nokr QL lpespyEeer e gadeplugedbos il "

2 far ssers (‘h%e § sUbstituiertes  C,—Cs-Alkanoyl, gegebenenfalls substituiertes
H3 C"la\’l4enylacetyl, gegebenenfail e s'Pﬁé‘n“VFb’r“cé‘?L%ylo 'gegebenenfalis substituiertesl"%n |

er

(CH3) 2stex, worin Rwie in der Fornmel (1) definiert ist und jeder

Subs?i t uehit Wessmstothi log Biddexwx geaebrrenfejisupibetitiisrtes GuCehlkanedekt ioveebBentti er ung
in ei nsmik‘r‘g‘lﬁsda‘ﬂ‘é?"'%rﬁ?é?bem"fa”ijsb@ WigAPY PrefpseiP rPepthenenialt sprstitiisRer von
der erﬁaﬁ tanen Verdi ndung gegebenenfal | s di e Hydroxyschut zgruppen entfernt
und so ein Makrolid der Formel 55 (1) kjldet, worin R und R3 jeweils
Wasderstoff sind, und (f) ein gemal 3 Unsetzung (a), (bl, (c), (d) oder (e)

er hal t enes Produkt erforderlichenfa Tf8stert und/ oder in ein Salz
uberfuhrt. 8. Verwendung eines @ " Fornmel (1) oder eines
phar mazeuti sch annehnbaren Sal zes hiw+wdn nach irgendei nem der AnsprCche 1

bis26 als Antibioti kum bei der Chenother&pi e warnbl utiger Tiere. 60 9.
Futtervorm schung dadurch gekennzgjdaigediodal 3 sie als Wrkstoff ein
Makrolid der Fornel (1) oder ein pharmazeuti sch annehnbares Sal z hi ervon
nach i egraEeinaem der Ansproche 1 bis 6 enth3lt. 10. Veterin~rnedi zi ni sche
Formmull Réfiung, dadurch gekennzei chnet, daB sie ein Makrolid der Fornmel (1)
oder ein pharmazeuti sch annehnbares Sai z hi ervon nach irgendei nem der

Anspruche 1 bis 6 al sf’erstoff Ha
R! -0—~ ; H ; .oder H o
Ha CHa HO/ OCHs H

steht, wobei die Gruppe der Formel R* die gleiche Konformation hat wie die Mycinosyloxygruppe von

35  Tylosin und worin R’ die oben angegebenen Bedeutungen hat, und die Siureadditionssaize hiervon, wobei
R* jedoch fir
?Ha

40

Ha Ha
45
steht, falls R® Wasserstoff oder lod ist.
2. Makrolid der Formel (i} nach Anspruch 1, dadurch gekennzeichnet, dal R folgende Bedeutungen hat:
(1} ein gesattigter monocyclischer Ring der Formel —N:(}Hz),,, worin n eine Zahl von 4 bis 15 ist und der
gegebenenfalls an einem oder mehreren seiner Kohienstoffatome substituiert ist durch C,—C;-Alkyl,
50 Hydroxy, —N(R®),, worin R® Methyl, Ethyl, n-Propy! oder Isopropyl! ist oder die Gruppen R® zusammen mit
dem Stickstoffatom Pyrrolidinyl, Piperidinyl, Hexahydroazepinyl oder Octahydroazocinyl bilden,

0
I
55 . —C—N(R®),,

worin R® wie oben definiert ist, Carbomethoxy, Carbethoxy oder Phenyl, oder
(1) eine bicyclische oder tricyclische sekunddre Aminogruppe, die ausgewdhlt ist aus 1,2,3.4-
Tetrahydrachinolin-1-yl, Decahydrochinotin-1-yl, 1,2,3,4-Tetrahydroisochinolin-2-yl, Decahydroisochinolin-
60 2-yl, Indolin-1-yl, Isoindalin-2-yl, Decahydrocyclohepta(blpyrrol-1-yl, Decahydrocycloheptalclpyrrol-2-yl,
Decahydrocyclopent{clazepin-2-yl, Decahydrocyciopent{d]jazepin-3-yl, 2,3,4,5-Tetrahydro-1H-2-benz-
azepin-2-yl, 2,3,4,5-Tetrahydro-1H-3-benzazepin-3-yl, Azabicycloheptanyl, Azabicyclooctanyl, Azabicyclo-
nonanyl, Azabicyclodecanyl oder Azatricvcindecanyl.
3. Makrolid der Furmel (1) oder ein pharmazeutisch annehmbares Salz hiervon nach Anspruch 1,
65 dadurch gekennzeichnet, da R eine Gruppe bedeutet, die ausgewahit ist aus Octahydroazocin-1-yi, Hexa-
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i n Verbindung mt einemoder nehreren phy5| ol ogi sch_anne n Tragern
oder Hilfsnitteln hierfur 65 enthalt. Hillmm'“sﬂlm lmﬁ RN Zl| i | I
~t ||| Revendications 0 103 465 A

M\ S *ii 1. Macrolide de formule ( I : 54HB io

v oazepm -1~ yi 4-Phen plp m | yI Pyrrolidin decans =1- ‘204 Hyd%g): u-éM 25
repre§§m°é°[3ﬁ1 ot Vmg&ﬁiﬁgfdgsw%gi mﬁd Tﬂf{ﬁ' §9£ﬁﬂn%n % "1 %

2
aZ QLRhERPHERNHOINGUL hetaemat thEazaEF@clB[@)éa}bc zaQﬁFo[ SI&t:QﬂEyld azote
t5 C ORPBF Bl drbpyaidib -vart omamyre&amms vl OBJ3, &mr;mey\aijﬁydrpedepuquel ODeeca-
tric ‘(E?f‘Pa(ﬂ‘ffE‘ 1s\dtNP@C'OW"?%B‘M'UQ@‘;@@H@‘@F}ﬁ{‘g‘t‘/' We&bﬁwra'ndwt@hwﬁpﬂm"wm que
roc r (o]
h6t 6r 8- ABi/Ica n}secé?:%ﬁa&f reﬁlo irmﬁ isch 1;nn% bare’% (ljetrveon%g h(%l%ggdenant 8 a 20

id ne
at OMgSsphikh Im {8 %ad 91 Ofa¥ ®R* MJH RosyiBkyG¥tGink RURYdPdk ga Gr)éd r'queé et ant
event us% Mel(falﬂitdeSRib%réllﬂ A4bh .sgéhdammwrpwﬁu&esréurb& &gﬁiu@ﬁ @df@rngd@?nﬁtad‘ah(ﬂll& par: 30-
un gge;aqaeteaﬂnk cxe:h@her(BlngCﬂ, un groupe hydroxy, un groupe di - (aI kyl en
C, - C4) éi‘r?‘h %P @/ctomzrw@aw- desrvvco oupe - Ie en

rei rm g K
Cl ?@@%ﬁ%ﬁm qg{ adufhdZeEe e|::netaz::élsrqt'n @F al Coxy( en
FQFnQHm? p

T8

20
Ha

o "

R*-CHz

CHz
30 l '
Ha N(CH3 )2

35
worin R, R?, R® und R* wie in der Formel (l) definiert sind, in Gegenwart eines Amins der Formel HR, worin
R wie in der Formel (I) definiert ist, reduziert oder

(b) ein Amin der Formel HR, warin R wie in der Formel (I} definiert ist, mit einem Makrolid der Forme!
40 (V)

50

55

60
worin L eine Abgangsgruppe bedeutet, die durch das Amin HR ausgetauscht werden kann, in einem’
nichtreaktionsfahigen organischen Lésungsmittel umsetzt oder
(c) den Mycarosezucker von einem Makrolid der Formel (1), worin R? fiir Mycarosyloxy steht, durch
saure Hydrolyse abspaltet und so ein Makrolid der Formel {l) bildet, worin R® Hydroxy ist, oder
65 (d} einen Sulfonsaureester der Farmel {V)
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un groupe phenyle substitu6 par 1, 2 ou 3 groupes choisis parm |e groupe 4
nitro, les atones d' hal ogénes, Iesogiggp é%alkyle en Cl- oupes
al coxy en C -C4, |e groupe hydroxy; F 9$ pe am'rl \m\“‘“i‘“ \Wm{s nono- ou
di - (al kyi en C,-C4)am no, 50 | e graqupe be L ieSwdroupes al cény
lles groupes al coxyl en Cl-(4, X
at ones d' hal ogenes, |es §
¥ | e groupe dthyl ene-dioxy;
jpe protectuer du groupe

epecHdl groupe al canoyl e en
| acetyl e 6vent uel | enent

F L s

en C2-C4, |les groupes alcynyle en C2-(4,
groupes al canoyl (en Cl-C4)oxy, SsS

groupes hal o- (al kyl e en Cl1-C4), |e grouf
R repr6sente un atonme d' hydrogene QU uy
hydr oxy; GO H2 repe@sente un ato

Cl-C5 6ventuel | ement subst+i{ ub, Jn 9grq
substitue, un grouge o@ 51 on
benzoyl% event uel | enent A i

atonme d'iode, un groupg hydi

- X

n atonme d' hydogene, un

| (engC, - C5) oxy

ptu€i | enent substitue, un
8- phenoxyacet uxy
I 111111

o e T b e e S R

groupe 65 ph6nyl ac6t oxy 6ventuel | eient
event u# | ement substitu6 ou 44 o 103 465
11111 111111 .h3 5 (nycarosyloxy) 170 R4 represgnte 5., -

a HBR 9 : HK : ouH20Ile g?%ﬁﬁg de formule R4
ayant |le meme conformation que | e groupe nycinosyloxy de la tylosin, R

e ———

ayant #% signification definie ci-dessus, ainsi que ses sels d" addition k
d' aci de, avec cette reserve que, si R3 est un _ '
worin R und R! wie in der Formel {1) definiert sind, durch Umsetzung des Sulfonséuree:f;ters.m!} einer Quelle
fur ein lodidion in einem inerten organischen Lésungsmittel in das entsprechende 4 -lodid Uberflhrt L!nd

- 25 die erhaltene Verbindung, falls R' eine andere Bedeutung als Was§erstoff hat, gegebenenfalls hydrolysiert
und so das entsprechende Makrolid bildet, worin R'! Wasserstoff ist, oder o
{e) ein Makrolid der Formel (Vi)
30
35
CQ:
40 R’
; ]

Ha CHa Iﬁ ' ; 3
45 \ :
50

worin R wie in der Formel {l} definiert ist und jeder der Substituenten R' eine Hydroxyschutzgruppe ist,

durch reduktive Deiodierung in ein Makrolid der Formel (I} (berfiihrt, worin R® fir H steht, und von der

erhaltenen Verbindung gegebenenfalis die Hydroxyschutzgruppen entfernt und so ein Makrolid der Formel
55 () bildet, worin R' und R® jeweils Wasserstoff sind, und

{f) ein gemaR Umsetzung (a), (b, (c), {d} oder (e) erhaltenes Produkt erforderlichenfalls verestert und/
oder in ein Salz tberfihrt. : '

8. Verwendung eines Makrolids der Formef () oder eines pharmazeutisch annehmbaren Salzes hiervon
nach irgendeinem der Anspriiche 1 bis 6 als Antibiotikum bei der Chemotherapie warmblltiger Tiere.

60 9. Futtervormischung dadurch gekennzeichnet, daR sie ais Wirkstoff ein Makrolid der Formel (l) oder
ein pharmazeutisch annehmbares Salz hiervon nach irgendeinem der Anspriiche 1 bis 6 enthélt.

10. Veterindrmedizinische Formulierung, dadurch gekennzeichnet, dal sie ein Makrolid der Formel {I)
oder ein pharmazeutisch annehmbares Salz hiervon nach irgendeinem der Anspriche 1 bis 6 als Wirkstoff
in Verbindung mit einem oder mehreren physiologisch annehmbaren Tragern oder Hilfsmittein hierfir

65 enthait.
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atone d' hydrogbne ou un atone d'iode, R represente 25 -Hs 30 35

Macrolide de formule (1) selon la revendication 1, dans | equel
(i) un noyau nonocyclique satur @ 4@3faggul e- |

n;)nbre entier de 4 3 .15 ce noyau 6tant 6vent ﬂg]mumjm“uﬂm e sur

pl usi digvendisationst onps de carbone par: un groupe al Kyl & eh G-C3, un group e
hydr oxy, ;UR.HiguBE &) 2 ou R6 represente un groupe nethyle,

6t hyl e,

50

decahydr ocycl ohept af c] py e
decahydrocyclopent(c]azeg
decahydr ocycl opent (d] azepi n-3-yl e,
H 2- benzazepin-2-yie, le groupe 2,3,4,5 F
H 3-benzazepin-3-yle, le groupe 55 azab

t etrahydroqui nolin-1-yle,
1,2, 3, 4- tetrahydr0|squLﬁbI
| e g oupe indolin-1-yle,

azablg%

azahd

f or MUl Rstd-dtoMs! clRoyEE s8R Sie

un groupe n-propyl e,
pri ¢ ensenbl e avec |'atone d' azote
groupe piperidinyl, un groupe hexa
oct ahydr oazoci nyl e, un groupe 0 4%
-GN (R6)2 oG R6 a la significg
car ponBt hoxy, un groupe cardg6t Joxy,

hydr oaz6pi nyl e ou un groupe

i onTd€T i ni e ci-dessus, un groupe

2 groupe |.0|n-g in-2-yle, |le groupe

fin- 2y| e, (CHa)z

3,4,5- tetrahydro-1
Bhydro 1

cIo octanyle le groupe azabicyclononanyle, |e groupe

&

8

§toﬂ BB TRCE rh S HR B H 16RERRP LRI URS 08 Bh R8Yau @

u

tycl oheptanyle, |le groupe

2.

R represente
le n est un

n ou

un groupe
un groupe isopropyle ou encore | es groupes
40 forment un groupe pyrrolidinyle, un

ou ,yn .groupe phenyle ou (ii) un groupe
guecehai si parni: |e groupe 1,2, 3, 4-
decahydroqui nolin-1-yie, le groupe

-2-yle,

| torhe d'azo e u >
Pebr s%rﬂgno ﬂo&%H nlo%o% QYD S 4 81 Tnsawr% L QHSGAY L Ene & ShRlel AR E’

r evendiigyaigl®ou tl.cycﬁaafeaanerm $r@atefd coRerGhinunRtdned &6t Rbrémel OnigueCdfEeo-abroe, 36  par m

| e gr cwpe éoot #Eppdaarcrae d cyitenant|8é 2¢atonpaydieveatiythvaarepeyrliduefieyelique gr oupe

4- phhrPyITiyPsEs PaTYatyplienent &I0E A BV 9"(’)1"’]“& dgs 1f°y"F-°ede eePopt Blipe azocycl o-

tr'deCQﬂg¥¥%E§m|$§1&rQPpe 4- hydr oxypi peridin-1-yle, e groupe
geo

60

3-azabi cyclg|

e 4 yragnan-g-yle | e groupe

groupe 3- ( Ninlgralivetidyikye an Dar)pmjnoi peri din-1-yle, |e groupe
peri di no) in-1- Ie Ie groupe oct ahydro-1H azocin-1-yle,
bk oGt

(4-p)

groupe decaf?

o912 Gi%;7 | e groupe 1, 2,3, 4-tetrahydro-

R piperidin-1-yie, le

| e

qui nolin-1-yle, Ie(groupe 1,2,3,4-tetrahydroi soquinolin-2-yle, |e groupe
1,3,3-trdinrthyl - |pzabicyclo- [3.2. 1. noctan-6-yle, |e groupe
1 azaspl r o[ut.gdute cd@ilialkyigiee C++@Jgr oupe 1, 2, 3, 6-t 3t rahydro-pyridin-1-yie,
groupe dodecahydr ocar bazol - 9-yl e, Ie gr oupe

) 3 3, 5- trlnethylhexéﬁydroazepln 1-yle, |le groupe decahydro- 45

F

45

50

55

G0

65

un groupe —CN(CHz)m ol m = 4—7,

un groupe alcoxy(en C;—C,)carbonyle,

un groupe phényie,

un groupe phényle substitué par 1, 2 ou 3 groupes choisis parmi le groupe nitro, les atomes
d'halogénes, les groupes alkyie en C,—C,, les groupes alcoxy en C,—C,, le groupe hydroxy, le
groupe amino et les groupes mono- ou di-{alkyl en C,—C,}Jamino,

le groupe benzyle,

les groupes alcényle en C,—C,,

les groupes alcynyle en C,—C,,

les groupes alcoxyl en C,—C,,

les groupes alcanoyl{en C,—C,)oxy,

les atomes d'halogenes,

les groupes halo-(alkyle en C,—C,),

le groupe cyano,

le groupe éthyléne-dioxy;

R' représente un atome d’'hydrogéne ou un groupe protectuer du groupe hydroxy;

R? représente un atome d'hydrogéne, un groupe alcanoyle en C,—C; éventuellement substitué, un
groupe phénylacétyle éventuellement substitué, un groupe phénylpropionyl éventuellement substitué ou
un groupe benzoyle éventuellement substitué;

R? représente un atome d'hydogéne, un atome d‘iode, un groupe hydroxy, un groupe alcanoyl{en
C,—Csloxy éventueliement substitué, un groupe benzoyloxy éventueilement substitué, un groupe
phénylacétoxy éventuellement substitué, un groupe phénoxyacétuxy éventuellement substitué ou

44
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C L Y S * 0 103 465 azecin-1l-yle. le groupe azacyclotridecan-1-yle,
| e groupe azacycl oundecan-1-yle, le gr ed:-nmethyl - oiperidin-1-yle, le
groupe 4-phenyl -piperidin-1-yle, le gr%e‘wﬂs iww"wlu' ”'J””m "Q
d6cahydr ocycl opent[cj azepin-1-yle, le grou?ﬁ 7- azabl i 2 @

| heptan-1-yle. 4. Macrolide de formule (I) joy . un de ses sels ¥

phar maceuti quenent acceptabl es sel on | X §UEP conque 5 des revendications
1 a 3, cgracteri se en ce que R4 est % tyci nosyl oxy et R3 est un
groupe hydroxy. 5. Macrolide de formule® sel on | Nune quel conque des
revendications 1 a 4, caracterise en ce que ®est un noyau nonocycli que
sature. 6. La 20-DH 20- DO [ 3- azabi cyeyehBos¥13xynonan- 3-yl | desnmycosi ne. 7.
Procede de preparation d' un macrolide de fornule (1) ou d' un de ses sels
pharnaceﬁtngygﬂgghelo accept abl es sel on | une quel conque des revendications
1-6, caracterise en ce qu'il conprend |es etapes qui consistent 6: (a)
reduire un al dehyde de formule (I1l1): 15 20

CH42-H CH 25

‘dans laqfelle R. R2, FB‘%? R4 ont les

R4- CH2 OR1L R 30 35
ni fications deffrnies dans |a

formule (1) en presene m ne de l.e HR dans elle Rala
signification definie da a 1 or rul (b) %Y af' I~ une anine de
formul e HR dans | aquel | e&R aotd Si gni fid¢’cat Mgp, d6fi ni e g formule (i),
avec un #acrolide de fornmule (IV): 40 CH C2-,CHz-'.. 50

4 le groupe%f&&ule R* ayant le méme conformation que le groupe mycinosyloxy de la tylosin, R! tl
tCH) 2 F RignBicin dem d-aeiia) ditsi bucet sl GIoRdR@ sk, abes Lt 4aRre e, diiks 26 L
capabl e d' etame deygtoaeee quawn siomandione. RiReprékams  un

25
?Hs
1
30 R
Ha OCHa
35 2. Macrolide de formule (I} selon la revendication 1, dans lequel R représente

{i) un noyau monocyclique saturé de formule—l@CHz)n dans laquelle n est un nombre entier de 4 3 15,
ce noyau étant éventuellement substitué sur un ou plusieurs des atomes de carbone par: un groupe alkyle
en C,—C,, un groupe hydroxy, un groupe —N(R®%), o R® représente un groupe méthyle, un groupe éthyle,
un groupe n-propyle, un groupe isopropyle ou encore les groupes R® pris ensemble avec |'atome d’azote,

40 forment un groupe pyrrolidinyle, un groupe pipéridinyl, un groupe hexahydroazépinyle ou un groupe
octahydroazocinyle, un groupe

0
I
45 : —C—N(R®),

ol R® a la signification définie ci-dessus, un groupe carbométhoxy, un groupe carboéthoxy, ou un groupe
phényle ou
{ii) un groupe amino secondaire bicycliqgue ou tricyclique choisi parmi: le groupe 1,2,3,4-
50 tétrahydroquinolin-1-yle, le groupe décahydroquinolin-1-yle, le groupe 1,2,3,4-tétrahydroisoquinolin-2-yle,
le groupe décahydroisoquinolin-2-yle, le groupe indolin-1-yle, le groupe isoindolin-2-yle, le groupe
décahydrocyclohepta(b]pyrrol-1-yle, le groupe décahydrocycloheptalcipyrrol-2-yle, le groupe
décahydrocyclopent{clazépin-2-yle, le groupe décahydrocyclopent{d]azépin-3-yle, le groupe 2,3,4,5-
tétrahydro-1H-2-benzazépin-2-yle, le groupe 2,3,4,5-tétrahydro-1H-3-benzazépin-3-yle, le groupe
55 azabicycloheptanyle, le groupe azabicyclo-octanyle, le groupe azabicyclononanyle, le groupe
azabicyclodécanyle, ou le groupe azatricyclodécanyle.
3. Macrolide de formule (1) ou un de ses sels pharmaceutiquement acceptables selon la revendication
1, caractérisé en ce que R représente un groupe choisi parmi le groupe octahydroazocin-1-yle, le groupe
hexahydroazépin-1-yle, le groupe 4-phényl-pipéridin-1-yle, le groupe pyrrolidin-1-yle, le groupe azocyclo-
60 tridécan-1-yie, le groupe 4-hydroxypipéridin-1-yle, le groupe 3-azabicycio[3.2.2.]nonan-3-yle, le groupe
pipéridin-1-yle, le groupe 3-(N,N-diéthylcarbamoyl)pipéridin-1-yle, le groupe (4-pipéridino)pipéridin-1-yle,
le groupe octahydro-1H-azocin-1-yle, le groupe décahydroquinolin-1-yle, le groupe 1,2,3,4-tétrahydro-
guinolin-1-yle, le groupe 1,2,3,4-tétrahydroisoquinolin-2-yle, le groupe 1,3,2-triméthyl-6-azabicyclo-
[3.2.1.]octan-6-yle, le groupe 1-azaspiro(4.5]décan-1-yle, le groupe 1,2,3,6-tétrahydro-pyridin-1-yle, le
65 groupe dodécahydrocarbazol-9-yle, le groupe 3,3,5-triméthyihexahydroazépin-1-yle, le groupe décahydro-
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sol vant organi que non reactif, ou (c) ciiver |le sucre car

macrolide de fornule (1) dans laquelle R3 eSth ‘Hmﬁr‘ E‘?syl oxy, par
hydr ol yse aci de pour obtenir un macroiide de | aquel | e R3
est un groupe hydroxy, ou 65 0 1 @§)465nvert|r un® ester. sulfonlque de

fOOI‘ mJIa%CI(lW'E f]é6groupe azaélyglgtndé%gr% le, le grou ple Jzé élJ)Jn‘J!ec:qu'q'%%lleléerple Jt’n!ath II

I
p‘pendm TV!Qle ar pe4 eny |pen in le le group ydrocyclopentc]azépin-1-yle, lb@ R

2 ' 5 Chismbicycio[2.2.1)heptdA-yGaHS 20 dans Iaquelle Ret RL ont |es significations
defl ni ess“' Magiglidege W%!"é’“(ﬂ){"e SeéPF'SLPhB'i"@W'@UWPfraé%?gV G%?P"é‘l’f‘efqa?‘%}ﬁ?e reagir

St €f f LS ?a’sfér me Bret ug?@*ga?% AR T, e PR Pihpani que
|nertgn yﬁughr Vel e rogene, eventue enen roceder a
une hydreLysEopopo- mbiz&mydslo(hez R Rdncl- mdesnﬁ,ecssrr@spondant dans | equel R est un
atonr e d’- Ryodédsglerpeépantion €yn pracladae famulrd!) deidod ateisensetsethartaceutieueadienh
madf opgcersarins plsqa mneé;uth;qn);ue reyendications 1—8, caractérisé en ce qu'il cqmpprend les étappgy t2
R A o) redaibtun aidehyde de formd g - =~~~ ( CH) 2 CH3 45 dans laquelle R a
| a S|gn|?|cat|on 3e I ni e dans \a formule (1) et chaque radical Rl est un
groupe protecteur du groupe hydroxy, pour obtenir un macrolide de fornule
(1')Y°dans |l aquelle R3 represente H et eventuell enent blimner |es groupes
protecteurs du groupe hydroxy pour @btenir un nacrolide de formule (lI) dans
|l aquelle 50 R et R3 representent C’-CH% un atone d' hydrogene, et (f) au
besoin, esterifier etiou salifierfun uit de la reaction (a), (b), (c),
(dpeou (e). 8. Macrolide de £g e (I9% ou ui de ses sels
pharnaceuthuenent accept abl es #conque des revendications 1 a
6 en vue de |'utiliser come anti dans | a chi m ot herapi e des
ani maux a sang chaud. 55 7. ye d' alinments conprenant, conmme
i ngs edi ent actif, un mackoFixE

30

35 dans laguelle R, R%, R® et R* ont les significations définies dans la formuie (1) en présence d’une amine de
formule HR dans laquelle R a la signification définie dans la formule (1}, ou
{b) faire réagir une amine de formule HR dans laquelle R a la signification définie dans la formule (I},
avec un macrolide de formule (IV):

40

50

55

60

dans laguelle L est un groupe qui s’éloigne et qui est capable d'étre déplacé par 'amine HR, dans un
solvant organique non réactif, ou
{c} cliver le sucre mycarose d’un macrolide de formule (1) dans laquelle R? est un groupe mycarosyioxy,
par hydrolyse acide pour obtenir un macrolide de formule {1} dans laquelie R® est un groupe hydraxy, ou
65 (d} convertir un ester sulfonique de farmule (V):
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ses sel s pharmaceuti quenent acceptables selon |'une quel conque des

revendi cations 1 a 6. 10. Formul a % rlnal nme
i ngredi ent actif, un nmacrolide detq‘ 3;6%1?5%( 1) Hmmmﬁ[ﬂnﬂﬂml |m N
pharnaceuthuenent accept abl es sel on ung quel conque ded révendi cati ons 6§2y

1-6, en association avec un ou pIu5|eurs ehi cul es ou supports
physi ol ogi quenent acceptabl es. 65 47

5
Ch:
Ha
, CH:
10 R
Hs Has
_ CHs)z
15

20 danslaquelle R et R' ont les significations définies dans la formule (I}, en 4’-iodure correspondant en faisant
réagir I'ester sulfonique avec une source d'ions iodure dans un solvant organique inerte et, si R' est
différent de I'hydrogéne, éventuellement procéder a une hydrolyse pour obtenir le macrolide
correspondant dans lequel R' est un atome d’hydrogéne, ou

{e) procéder a une déiodation réductrice d’un macrolide de formule (VI}:

25

-4

r‘ »
5 <

40 CH3
(CHs) =

45

dans laquelle R a la signification définie dans ia formule (1) et chaque radical R est un groupe protecteur du
groupe hydroxy, pour obtenir un macrolide de formule (1} dans laquelie R® représente H et éventuellement
éliminer les groupes protecteurs du groupe hydroxy pour obtenir un macrolide de formule {I) dans laqueile
R' et R? représentent chacun un atome d’hydrogéne, et

(f) au besain, estérifier et/ou salifier un produit de la réaction (a), {b), {c), {d) ou (e).

8. Macrolide de formule (I} ou un de ses sels pharmaceutiquement acceptables selon I’'une quelconque
des revendications 1 & 6 en vue de 'utiliser comme antibiotique dans la chimiothérapie des animaux a sang
chaud. _

9. Prémélange d'aliments comprenant, comme ingrédient actif, un macrolide de formule (I} ou un de
ses sels pharmaceutiquement acceptables selon I'une quelconque des revendications 1 a 6.

10. Formulation vétérinaire comprenant, comme ingrédient actif, un macrolide de formule (f) ou un de
ses sels pharmaceutiquement acceptables selon I’'une quelconque des revendications 1—=8, en association
avec un ou plusieurs véhicules ou supports physiologiquement acceptables.

50

55

50




