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WD 2007/ 0790111PCUUS21106/ 1148929 CARBONATES OF FENI COL
ANTI BI OTI CS 5FI ELD OF THE | NVENTI ON The present

i nwerbizomonel at es to carbonate prodrugs of fenj
conmpounds havi ng i nproved solubility and reducr:pégﬁ}smwmm29
viscosity in suitable solvent carriers. 10BACKGROUND CF
THE | NVENTI ON Chl or anpheni cal , thi anpheni col and
florfenicol are broad spectrum anti bi otics known
generically as "fenicols.” Florfenicol is a broad
spectrum antibiotic with activity agai nst many

gram negative and gram positive bacteria. Florfenicol is
useful for the prevention and treatnent of bacteria

| nfections QERBUNATES CRPFERICOPHNPEADTICS Ml s,
birds, reptiles, fish and shellfish. One of its primary
uses is in the treatnent of pneunonia and associ at ed

respiratory infectgignp OR THE INVENPIGRN referred to
generjcally as Bovi ne Respir Di sease or BRDP caused

by MARRREFREDLIYERHPY I5/RigS t‘F’S@% 89 PRIMES AdRMECand (or)

cbitneboisdm haging afipioveltsolubility 86d rétlicedtvestoisity irhsuitabRagdTestit
i nfecti ous pododermatitis in cattle caused by
C%ru&[ﬁjact eri um necrophorum and/ or Prevotella

mel ani nogeni cus, swine respiratory disease caused by

Past eurel l a nmul | r opneunoni ae,

St rept ococcus gj‘?ékegq%%gpti%hw‘@ag@g and(or)

My c o fhigsamnpbppical, thiaimbhenirelasidsflarfenidel ekehroadapeetiutmy
aﬁﬁ&Bﬁ‘éé Eﬁt?v@n E;ékém AP LEMenicoR! 'F@&?@rﬁcdl'“s é%fréééé‘pé“c%%?d by

dwar dsi e rctaluti, 25 and furuncul osis in salmon
a@a@@%wy %V'@Y@%QStﬁ?%Wam pagatterrid gewepasiiye baeteeri a

Fidienidb keusefli B RO revsaRRtdrd trédthen® of badttgalisRttidrichukle

Ent er obacter, Klebsiella, Staphyl ococcus, Enterqcoccus,
tsRaPLblepathpggns /8 m%mﬂ'a%.bg’eﬂ rgptiles, ?J%ﬂ?"%ﬁl%ﬂfsr‘ One'of

it€ IprigizaynBes il the Gehthéi of ?hé?maﬁuacandéémliatw@ regpirbtorg K

. unonl a . oacae . u an . C arl.e .

RGBT et sheR g5RiRn o oo Sy B bevint Retp Mt Pissrse

or BRD)stauset lnyaVaamainog fmbmdytiaepﬁeaﬂeamlla\mwmcjda and(an)n,

HigtoPn AR SorAbi WEis Yo RLREAATHL 8bimdMifirboddl a7 omati c
as been inplicated in

p@ﬂpmmq;thenn coitlei qatiged by Fusepbaiieriumealegrahoumandfali bl e

RIS L) A5t s

nobaciiis RlPUBPFHMARIaR SHORIoGREFUSTSUH SATPRAIE,

chwéwswé aﬂdﬂ@ir'PM%oﬁQérﬁé apphesiiseiilcarRAnichickeRE eause by Thi s
rfenicol |Jess s C}?ﬁe tible to éﬂdea tlva,ttgﬁln by

ders fl
BsaRpacha ceb Pt RepUCRE I fella Ic
a@nhlfonmpl I helst Iﬁ@alrﬁﬁﬂtalhsddrméms(%%mcﬁ& ahtheL genera
etyl.al es e of .c eni
S RECErRs T e R Y (U il BERPAbcTE
Iﬁebm@lantﬂtam;ﬂmmwbs richtengpcoccus, Bosdatela, Fubtenist andBhigella.

Irz Etﬁftgzlﬂ% bél'ﬁ?g%% n'ic%i E'E?aﬁ}' s@l%' focfrgéﬂiisﬁ‘lscéu%ﬁsas%.

osoma subuni t STs
pneumoniae, E. cloacae, S. typhus and E. coli are susceptible to florfenicol.

As shown below, florfenicol is a structural analog of thiamphenicol
which, in turn, is a derivative of chioramphenicol, wherein the aromatic nitro
group that has been implicated in chloramphenicol-induced, non-dose related
irreversible aplastic anemia in humans is replaced with a methylsulfonyl group.
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10 primary (but not the sole) nechanismof action of

chl or anpheni col and thi anphenicol in inhibiting peptidyl
t rwoshevaase) which is responsible for the tra

am no acids to grow ng peptide chains and subse&ﬁ%ﬁ&wmm”9
protein formation, in bacteria. Florfenicol is nost often
adm ni stered to a subject which can benefit 15 fromits
advant ages either orally, subcutaneously, or

parenterally, the latter being primarily intranuscul ar or
i ntravenous. G ven the need for econom cal, single-dose
treatnent in the veterinary setting, there remains a need
for new fofful ati ons of flor§8nicol at hi gh

conce ~okn addi t herenl S al so E a

form | N enbcol thatl i s aapabbe of 20 ta.i.ig
P

ef@bct Ve pl afma antybrgtic levels for d?lsebonged riods
of tinme, ingerdgr to achieve g yved econom es
adm istratiqgn, e.g., eadily proy S ngle dose
'fq HERReMSAr ti cul ar | §;"a|"{'T?R {at erinary sefl?f * I'n an

ef f aFlbrfémicedtiznal flubvndoatoat mt;sac&f ofahemgiaylhwmm @ouplof
o3 2kl b, e LAREEF S OAL b buf e
deadbivatidreby ba&erip apatdiniag phe plasMeMDdezioe)ﬁyﬁﬁﬂ4828 have
. | I
CABRFSHERTFSbRY. Ao chaloan sahey alERss [lutaahcr,
hydrexy anewurodf cpmmaammrvecol an@ tmempb@m icple XMQ?)/'&“O"

pfév@ﬁtgqné@!anm%m%ncfﬁé’ﬂ I%BS%%EI %ﬁBéﬁ‘ifg"éfesusceptlble

| orfeni col nanoat | or feni col

b%@"ﬁ' 07be Pipiing Qﬁi‘ﬁﬁ)@?%ﬁl@f@‘j‘b@t'&ée éﬁ@ﬁ‘?'@a' syRnite i sl

p%dﬁﬁﬁﬁﬂoﬁéﬁheféow)frﬁé%tﬂhﬁsnﬁiSﬂﬁétﬁfmﬁtdhloraﬂ@h%hfébféﬁH col
eni col

it \N/&f’%\‘ 'E"(!H BE’P‘I'qu Yfans{Rtasgy WBPGdS 5%?%"&%# H‘i e

trémfm @ffarfﬂnorafdaﬁ wajropiiesdiaide obalrershdsubsalgaentdestin bed
fi n go awned ubl i shed 5U.S. patent application No.
OSHFEIDH 1858 Nevert hel ess, there remins a

I ongélbefedlnngsmmmi aftentaueniaisterédto addbjeicbwhichfoani beokest

LubiLity . |
frWF\tol{/é agﬂ)s % rﬁﬁ@gr Qgélllké¥uedcg%a%€oh§ § n@é’rfeme%ﬁy ‘tﬁ@Fatt%@h
belhg @lnmm'lsomtranwacgtae oe intreveeous. Biverntiiednerst fop ecengmicalied

s.ﬁ@le%sle%é’éﬂ&%‘t Gﬂth*e%ﬁerﬁmléwsétﬁ §rtﬁafeerén$alﬁ¥ %'Ae%ﬁ'f&r ew
prior art" to the instant” a I cat1 on. SUWARY OF THE

fqrmvlaﬂvr'mf Hedeniep!qihigh ¢qpcsp ethftSo address the
abover AlRfidr, Bestene ald,a hdRi 1bP aMYMA bF AGITEIBNItHSSS fcﬁbable of

N e
ofled o dettlee imhsrohved @t:bmsmtee i adpinisiestiosn et e sfaandievgatity
pﬁ)?l”éuéirqglg Id)o:se treatment, particularly in a veterinary setting.

In an effort to extend the benefits of a single injection of florfenicol, the
art has considered florfenicol ester derivatives as prodrugs. For example,
Murthy et al., in published U.S. patent application No. 2005/0014828, have
described esterified florfenicols such as florfenicol acetate, florfenicol
propionate, florfenicol butyrate, florfenicol pentanoate, florfenicol hexanoate,
florfenicol heptanoate, florfenicol octanoate, florfenicol hanoate, florfenicol
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0 ol1'4 O wherein IRl is selected fromthe group
consisting of: EISA S OS5 V//?", 00000000 WO
20090/203090PCl TUS2006/ 048929 4 R3 is sel ected 55%509)948929
group consi sting of hydroxynst hyl, fl uoronethyl,

di fl uoronethyl, trifluoronethyl and CH20- C( 0) O- R5, R4 and
R5 are i ndependent |y selected fromthe group consisting
of substituted or unsubstituted Cl.10 straight, branched
or cyclo alkyl, substituted or 5Sunsubstituted C _10

d &Y kN ggluﬁo%cgﬁb{éte g%rférq Advkiabiydate SHRPAd |EIL<H'&H or

unsubst'itute 10 strai ranched or cycl oal kenyl .
pithalege. dsidythefiRe.i s CH2F. In'a particul ar embodiment, Rl is

%Sﬁaﬁeﬁgois%lmh%rﬁag wWatet §ol§$ﬂt§ ahd) debe]g aﬂhﬁf)‘/ |R¥hé S

IS not

fOéWtfzfdﬁOﬁénlCO' Nlpsﬁﬁatqus(tﬁzsearﬁrﬂ!ﬁ,ﬂb‘ém#?%" %W'}qdm@&fswq h
USs. Yatsmi RpYcARINa%s ebds@redoae. group consisting of nethyl,

met h r boxy, carbpal kox
ot NEVertias Hste ForR na i oRge @ ormasna dasertjorad el
felnicone, Witk mmaea eambﬂ‘ty mgsbmeablrmtdmérg taétlhgdn pmmieyl :
tert uty i sobutyl, pentyl,
e?%ﬁ%ﬁg%'hg'ﬁdﬁ ?Fbt eptyl n-octyl, n-nonyl, n-decyl,
n- 1%l ditatidn, ofranyottdencd herem shetuity hethet gonstrued as an

adisioH B O rorefeES WAvRGBR ¥} art2to (B ik MY

propoxy-e ut oxy-eth
aQMKﬁmhyl-Z nethoxy et hyl , cycl opropyl - net hyl ,
cycl opentyl - met hyl , cyclohexyl nethyl cyclopropyl,

cycl obutyl, cyclopen |, cl ohe
3, 7- di net hyl oct - 6-§M 9§ITH§YWFNJF°NenzyI

3- N"eABYdrdPBRZ H ordér tEhNUreBS By hbove-AEEcRBSN nbeag,ythe 3-
invention provides for carbonate derivatives of fenicols having useful prodrug
properties. In one embodiment of the invention there are provided fenicol
carbonate compounds corresponding to Formula (1):

o)
oJLo’ Ra

Formula | /@/'\(Rs
R HN\n/Rz

1
o

wherein R; is selected from the group consisting of:

0\\'1/\ ~ /\ g AN - j\s AN H,N /\

| Il\\ I/\\ 77\ /, \
o , g , % i % , %

T\, »@,‘T\,W{I\ Df\

R:; is selected from the group consisting of dichloromethyl, difluoromethyl,
chlorfluoromethyl, chloromethyl and methyi,
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20net hoxy- benzyl , 4-net hoxy-benzyl, nethyl-2-furyl,
2- (met hoxy- et hoxy) -ethyl, 2- (ethoxy-ethoxy)-ethyl,
2[ o(metonoxy - et hoxy) - et hoxyl et hyl ,
242- (et hoxyet hoxy) - et hoxyFet hyl ,
2- (hydroxy-et hoxy)-ethyl, 2-12-(hydroxy-ethoxy)-ethoxyk
ethyl, 2-acetoxy-ethyl, 2-(acetoxy-ethoxy)-ethyl,
3- acet oxy-propyl, 2-carboxyethyl, 3- carboxy propyl ,
4- car boxy- butyl 2- nethoxycarbonyl ethyl

?mEHEMRI

ZE@I%Q&‘ ) l'OEFS BBX 'St"é OX car enz

oxycar
dlﬂummﬂiwcﬁmb@metbﬂ@wCHaOé?c(ﬁB ar bonyl et hyl ,

R4alg ﬁ}%& Wéﬁ@ﬂ&éntﬁf é@(éote@ Ry ihe dl'oHE Eﬁhslg’ﬁ}‘@Wﬂ substituted

4- met hoxy car boxy- phe car boxy- phenyl,
OrJUnRbRY %mﬁtralgmehwch Ohﬁyqi%ﬁilwhrsyamwtesmny| and
uﬂs@%ﬁfdé@m n(pamcb@audw A0band é%tahﬂélkﬁn@&sgt.tmea orRL is

sel ected fromt gr oup, consi stin
SR SRR ORPORRSDST S e EFFBRNe FiyP CHleF-
Inckh bhumum&tﬁnﬂmm?ﬁw RIR%s ('t:sislselz RS |ecCHia:|t@ HﬂihltifFQ; ng ICHLF .
nsi s 0X met hyl an
&'%‘6}‘82 'J&é E ?o%??ﬁ(% 'Q§ sel ected fromthe
gr oulp arenisersearbadimientydR4hgrid Redieyihdemeraleptly sukstpategybith a

m%neﬁgké{ecténﬂﬁ%na?@% X;J'dup &}%P&Mh 'of R‘?é?{mw rr?_e{@g(g,g%r?%xy,

non
carbdauieuylandracyiomdecyl , 2-methyl -butyl, 1-ethyl-propyl,

3- mef-hyds ?ﬂégﬁ?%médﬁﬂ&kt RE gq:a Fg’@{e aldupbnadait Aasdaa B -

2- pr opox
theedrayp -CQDﬁ'ét"FQJQS/métMIeth)dyUPQWF 5OPranybthiputyl, tert-butyl,

.s@}zseiyp Rk | lstf‘éHiM| n- h@xgl ﬁh@w rmbw n-RoS) GREEEN n-
cIobutyI cycl

‘?C-V&n’h@?tﬁ et 2 G'R ?’ b”twbﬂz‘iﬁ‘y" °H¥Jt ﬁy’l‘etblé'r&’QP'z enyl, 2-

n%tmytmhgberarlydxyftgg?n%ﬁrob@rwengthlyl 2- trttadrs]hpémybenwinyl 3- 10
enz - -
T 1 By R A M R e
cfi@propel; byolybuwylhoysldpaitiorydtatidxyl, 3,7-dimethyloct-6-enyl, benzyl,
25n RV BE LR b S A K Sy, 2 methoxvcbenzyl 2 1
methopy-benzyt dtmvwsv’@ﬁhzwzn(eaméﬂof;awlez{mgwxwﬂwxy)-ethyl 2-
(ISR PEADY b3 2RI APURL I ethol S BURR APERRA-
emwbagh@aywhyu b (K-, BN ety -ethoxy]-
e%ﬁ@@&i&@é@@ﬂTQL('aQ%&ylethé’xyljﬁ%imxaiﬁéétBle?bl-o@ﬁ NZ¥hrboxy-
t hoxycar bonyl - be et hoxycar bonx ]

ol T PP RAP M) 1RO RY- DU 2y e osrarapRYr Ry
m:t"““t“ﬁswfﬁ““‘:% .‘““":‘,‘;‘“"‘m;?°ﬂ€“’t . 2 naaiseubchEbyiay)
3R F R rcarG BN FafhoxiBlER -y
1irsetBbxIEEDENHetNOXRheRYI, MSMENGPRenyR34-insetibkyapbiei’d, 4-s

BBk Ry 2 SRR el YRR C iy,

M@XW&QHWBMMBﬁ@l‘*ﬂ@@tﬂémqwh@)éeI ected fromthe

fol | oy Reqt WesiecteWfom the group consisting of
2007/ 079010PCUU82006 s ecee grotp J
OQH /\ ~ s/\ - S s/\

7\
(o) ’ O O and 0O 0

PCT/US2006/048929
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The invention also specifically includes the conpounds
exenplified herein, including the fenicol carbonates

| i woed7wysoTabl e 2, herein bel ow. 5Furt her,

contenpl ated that the inventisve conpounds mcl&gﬂgaﬁ%‘m29
bi s-feni col carbonates. For exanple, such bis- fenico
carbonates include conpounds conprising the structure of
Formula 11, bel ow 10 wherein RL is selected fromthe
group consisting of Oand wherein a, c and e are

R%etcﬁ&g%l?rﬁﬁﬁ%l dr!lﬂ%‘?&ﬁg L\énﬁ"ﬁ‘ € sk Y@dfﬂ Smith@grdyd hr ough

are I nteger endent range I n val ue

canysisiting of Wed zagmetwd PEW@ZEL&'@B Rewrj¥ gptionally,
R.Pfs%\éléiﬂé’d ?reﬁ{ th‘i‘-}fltfroé;éJ Hbﬁ’sflstlr@t&gﬁ{e‘i’hﬁ eth&l Brop9l Mr&pﬂ Hlges

In value from?2 i ndependent | y

buty) tert-Beivt: ﬂ%ﬂh%ep‘mtﬂu'ﬁoemi é‘rhw' ahwtvlnemw n-nonyl, n-
dé&W rpdddxecyrr&i-b&éaecyand rﬁ@tﬂyllocmtylf ﬁ’féif\ﬁfpﬂbb% 3Jimhﬁwb@éna
2 BY 2P ERUBI. & ORI SR seabes BHERA S o
metiyRiraethbxMeeiye dyclsbro p/i-Ridtiayi deystopentyPhiddthyl] Oficexybr e
Bl Byl S e RSP BBkl TR AP B
bermyk ismiethyl-benzyl, 3-methyl-benzyl, 4-metyl-benzyl, 2-methoxy-benzyl, 3-
methoxy-benzyl, 4-methoxy-benzyl, methyl-2-furyl, 2-(methoxy-ethoxy)-ethyl, 2-
(ethoxy-ethoxy)-ethyl, 2-[2-(methoxy-ethoxy)-ethoxy]-ethyl, 2-[2-(ethoxy-
ethoxy)-ethoxy]-ethyl, 2-(hydroxy-ethoxy)-ethyl, 2-[2-(hydroxy-ethoxy)-ethoxy]-
ethyl, 2-acetoxy-ethyl, 2-(acetoxy-ethoxy)-ethyl, 3-acetoxy-propyl!, 2-carboxy-
ethyl, 3-carboxy-propyl, 4-carboxy-butyl, 2-methoxycarbonyl-ethyl, 3-
methoxycarbonyl-propyl, 4-methoxycarbonyl-butyl, 2-methoxycarbonyl-benzyl,
3-methoxycarbonyl-benzyl, 4-methoxycarbonyl-benzyl, 1-ethoxycarbonyl-ethyl,
1-methoxycarbonyl-ethyl, phenyl, 4-metyl-phenyl, 4-methoxy-phenyl, 4-
carboxy-phenyl, 2-carboxy-phenyl, 4-methoxycarbonyl-phenyl, 2-
methoxycarbonyl-phenyl and 4-acetylamino-phenyl.

In a still further embodiment, R4 is CH3SO, or NO,, Rz is CHCl,, Rj is
OH and R4 is ethyl, or alternatively, Ry is CH3SO, or NO,, Rz is CHCl;, R3 is

Q

N N

and R; is ethyl.
Preferably, the inventive fenicol carbonate is selected from the following group
of compounds:



10

HNFFNH O0=(. O 2CHCHCl a 00Sr - O NHPF pH )=00. Cl12CHCHC12
WO 2007/ 079010PCTI US2006/ 048929 according to Fornmula | or
Fowmube/or4o10 or a sol vate thereof, together w tlJ?TTﬂJSZOO6/048929
pharmaceutically acceptabl e exci pi ent or sol vent.
Preferably, the fenicol carbonate conprises from about 80
percent to about 5 percent by weight of the conposition.
5Preferably, the pharmaceutically acceptabl e sol vent
conpri ses at | east one pharmaceutically acceptable
al cohol, @ 9., such as benzylg al cohgl . Cenerally, tdhe
al cohol cﬁntént of the pharndlgeuti ¢ conposi tion _ran
from ab&it 8% to about 98%9byweight, of the o Oggi©
co ' ~pg°r ef er abl phol content m
b OUNt 0 clut Q09 '%,I-@Hm f the.co i tiyen._clie
@ﬁxe pr ef erfibl y,2 t hQ,SaI cohol cdnt en? rang ;S\¢ rom abodf :
0B to abou? 45%° bg Wi ght, of the COITpO% tPon. A béhzyh
al cohol concentration of up to 45% by weight is

particul argy gdvant ageous. The invention furﬁerj
i ncl udes gllp jr maceutical cg Pthon conprising ag”~o” o

h
effectiv§ arffbunt of the fenijcol. ca bo/rlate of F a JL J
wher rSoks CH3SO and R3 | FIT © ©
g mﬁ‘umr ne. al Hy 2686kt abl e nt*é"*?[rc"'c'z
vent s

s . The &nvention &till fuwnthef Spncl udes o
phar maceut i &l conmposi tion conprising an effective anount
of a fenicol carbonate of Forrmula | or Fornula I,

t olgetrheﬁnwintibn @twmmbn)cmbluyieam@bbmbbengémma:mtea or
sol.vent,s .and, 20 conpri,sin .corre ' .eni col ,
e dhviteRE o Gl R Rt it by TBBE S dref et 1 <

i denFurhaér, itds bise doateraplbtedethatthednvantive\conippunte ifchdec ol

r ray E acll. r i V:

ofHeRRRT} s Bhated’ Pl StnBle, SETHLS forlicol CBIRRBIG ble |
comppuosils comerising the stractuer dffeorptula Bakelowne addi ti onal

t herapeutic agent that can be

R;

Formula il

ClLCH

wherein R is selected from the group consisting of

F
O\\P/\ \s/\ F s/\ F/l\s/\ “zN\S/\
O

| I\ 7\ 75\
o : do . 0o ’ do G

\ﬂ/\ \’\I_“:\,s/\ HzNW\ and | D \

(o] —Q Z
N NC” N

wherein a, ¢ and e are integers that independently range in value from 0
through 4, b and d are integers that independently range in value from 0
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15

25adm ni stered to the animal in need thereof before,
after, and/or sinultaneously with the inventive fenicol
C aVoOeNETt022010 The additional pharmaceuti cgl- A ?{Q}%mlzﬁ 0
for exanple, a florfenicol and/or any other type 0 %
suitable for admnistration to an animal in need thereof
Such additional agent includes, for exanple, an
endect oci dal conpound, such 30 as an avernectin. The
avernmectin is, sinply by way of exanple, selected from
lvgar ' t
Vil iy BB ShiTor (RREBFES 4, TEEhghe i voluo
frem B&n§cand  and conbi nations thereof. Pref er ably, the

RAY &h hrd ﬁ@c%%?%ﬂ SelRcRAmitie 8f tih@ a8 HD ehetihy@m
a oud‘rpgJ 3°|/o 2007?0?9010PCTTU82 0489 Sl g WV to R
hygyexuy!. Q@%an"q'ﬂﬁefﬁd)h frefeeb hé%?u'@aﬁf 3P 56 9 apd ggpnges
irc@ns ﬂﬁﬁ] 2tHrbuwdh ai de, optionally conbined with an

endoct oci di_c e or other agent _ as descrl b
o aatiorS BidrsrabRy B intbetssomanses tnd Soffogna Y Bormpa I
wherdih®; i€nbodi nent, the invention includes a
pharmaceutical 5 conposition conprising the fenicol
r,b\nate of Formula 1, in conbination with a fenicol
?}Qound of Formula I'll. CH 0 wherein the fenicol
onate of Formula 1 and the fenicol of Fornmula !Hare
aratio ranging from50:1 to 1:50, by weight,
aﬁaﬁmﬁgﬁéfn R is 10 CH3302, R2 is CHO 2 and R3 is OH or
F. REVERMosp grafgrably, toe yeation compasemtierampaynd st

Foeham! Iﬁhévmébl%h%ctu’l’é' sB[RAtROMIR the BRAP ddribting @FPr | Si ng

Forrruall an Foymula IIl, is also contenplated,
n?—or | ogous ratios. The
t|° n§\of the present invention can
be ade seredt a?mrrals or fish in
proph aetoi cal | y- efective anmpunts, 15 and/or for

netap faxis, as a n€&Y and/or the practice nerits.

Correspondlon wTgt hods of adm ni stering

ﬁro c_;’t [ ve’ anmounts of the pharmaceuti cal
) As elﬁ i nvention and/or for

met aphyahaxfs gémeed and/or the practice nerits, are
al so Q,rc@ﬁ%ed by \e _present invention. The present

i nvention al so prOV|des nmet hods of treating or 20
preventing a di sease or disorder in an aninal in need
t hereof. Such nethods can conprise admnistering a
pharnaceu_g@ eif i v& anmount of the fenico

ncff‘or Formula Il, including any of
tfﬁe np ds oF iarrpl es 1-30, as described her ei nbel ow.
An effe 'ge a «d.anges, for exanple, fromabout 1 to

about d, ng/ kg of the animgl,to be treated. Broadly,
0
A 0-< o)
HN F (o]

0 F NH
CI,CH o

In a further embodiment, the invention also includes a pharmaceutical
composition comprising an effective amount of a fenicol carbonate compound
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30

25 the animal to be treated is any animal that wll
benefit fromadm nistration of the invention conpounds.
Cewer2ad7iogqo1d he ani mal to be treated is a mammg

fish, reptile or invertebrate and includes any opﬁ¥%ﬁﬂhm”
animals listed in greater detail hereinbelow WO
20071079010Pai | | S2006/ 048929 10 The invention further
provi des processes for synthesizing the conpound of

Formula I, conprising reacting a fenicol conpound with a
B8RRI BT d By il el T

plwhmeugqallaaceeptsbiwqmentwl spévembr Pseiem@m #he fenicol
cénlaﬁégg‘é o eé fr%ﬁ?%@t%ut%d‘&év%en 34609 E)'%F’rfe%t bl ‘Wé?é\ﬁ%f the

-ester solvents, and 'ene gl ycols, and
CHPRP YD y i ncl udes tetrahydrofuran. The synthetic

pr Oclen%‘fer‘a&ypfﬁéf &raitmateeﬁ&éﬂhv%eéptbaaet J&\/é?ﬁ @éﬁﬂﬁ@eQBt Rast

cataly anm no ridine,
py aﬂe

i met h
oy PhaRRee iR IvactEPe BUART 4G Sh s B
G&Mafdwt the dkEdeﬁﬁcSntéﬁt otaé ephahhacamadmr@@bsmbrt mgaé @eance

8o e abedive Bousie s e FoBRaYES LB BE M Fana o
cantdnt@anmhes &bimodtsout heP/etnf aboilht®©0%%, Myfmlgbt pf theessnpasition.
VY LAY, OGRS or 50 S SR SR1G DB 0oy
weight.zof the compgsition.y Attieszlcalgetuy @Qscerﬁrq@pefcé LRBP 5% by
w%gﬁgg{ﬁgﬁc%%n%%@%ﬁrgggbdéwncoI conmpound has the structure

The invention further includes a pharmaceutical composition comprising
an effective amount of the fenicol carbonate of Formula |, wherein R4 is
CH3S03,, Ryis CHCI; and Rj is CHaF, together with pharmaceutically
acceptable excipients or solvents.

The invention still further includes a pharmaceutical compaosition
comprising an effective amount of a fenicol carbonate of Formula | or Formula
ll, together with pharmaceutically acceptable excipients or solvents and
comprising a corresponding fenicol, wherein the corresponding fenicol is a
fenicol that is identical to the fenicol released in vivo by the fenicol carbonate of
Formula | or Formula Il, respectively.

It is also contemplated that the inventive pharmaceutical compositions
further comprise at least one additional therapeutic agent that can be
administered to the animal in need thereof before, after, and/or simultaneously
with the inventive fenicol carbonate.

The additional pharmaceutical agent is, for example, a florfenicol and/or
any other type of agent suitable for administration to an animal in need thereof.
Such additional agent includes, for example, an endectocidal compound, such
as an avermectin. The avermectin is, simply by way of example, selected from
the group of Ivermectin, Doramectin, Abamectin, Selamectin, Emamectin,
Eprinomectin, Moxidectin, Milbemycin, and combinations thereof. Preferably,
the avermectin compound is present in an amount ranging from about 0.03%
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and the chloroformate is present in a nolar excess,
relative to the fenicol conmpound, during the reaction. Rl
anwor2o7arei@as defined supra for Formula I.

2007/ 079010PCTI 1JS2006/ 048929 i i The procass §'gPi8o2
synt hesi zi ng the conpound of Fornula Il, conprises
reacting a fenicol conpound with a correspondi ng

bi s-chloroformate in a suitable solvent, wherein the
fenicol conpound is present in a nolar excess, relative

wholdiaut Bb?%mvo RS &dd déopr;aqggémb(} %;8 fdrﬂ% RoRRASS a4 or

prepari ng e conpoun enrcol Is a
flddeigeantions!ly @«pmbwgd vmti ar@)eamptwéwkﬁwnb lor gthsriaeRt asi s

d&é&%@&?«bb)’eé?erq 1he nbedigd 100 R1 and R2 are as defined
supra for Fornmu an or Forrmula 1. BRIEF DESCRI PTI ON

OF T‘HEIGDMN'I(@‘GFFEI'@QR@“EN the inveptieninciuggs @ RiPTBEReWEcal

cc;rﬁbo&h&n SYMbhshy sh@feriddv ch@dinafd oflforfiith | i Ed@BIN2Ebn with
benzylic car on'ﬂte prodrugs usi ng chl or of or mat es.
aiﬁ?’ﬂﬁﬁ'éofﬁ’q nddFose@ Ileacti on Scheme 2 for the synthesis
of benzylic carbonate prodrug est®Hs from di hydroxy
fenicols (of the chl orarrphenl ol p R3 Fi gure 2A
i|lustrates r2mya lbcheme i hy roxXy type fenicol,

method A) for the synt he% end I\H,olt‘ar bonat e prodrug
esters from di hydroxy 20 ‘t®nicols usi g | ess than one

mol ar equi val ent of chloroformate rea8ent. Figure 2B

u/hlekﬁﬁ H{@%)%&for | E8Bbha: ot EHYRILN %#%ﬁ%%ﬁ%%l éfyFQﬁnfu?é‘LFé’r'e

the synthesis o enzyl 1 ¢ nono-car bonat e

prasedt ings rajie ranwylgrfm 5pdrteclsP@. poweight agd viraiawfniscol

C"%\Q@z K5 is"OHeL YRk BEDIQUPW R{, FALRER, of Formula lil E@ur e
3A i [lustrates reactlon Schene 5 (di hydroxy type, fenicol,

9rbes 55 Ryt |, SHeras /it ABRIPEOW CHEROSION, CRBTRSSESH bonat &
F@frﬁdéugén@f:oﬂﬁthlﬁdll qwlsfoawrﬁ@hsla&éﬁ enfifoyiRy eeasamie b col
alt'lglgggusu ?almrc]g. Sl%l %‘italn\wqgcg tica ?c r‘cf'llp)831§(t:)rr\sa ofe tﬂg present invention
can be administered to animals or fish in prophylactically-effective amounts,
and/or for metaphylaxis, as a need and/or the practice merits.

Corresponding methods of administering prophylactically-effective
amounts of the pharmaceutical compositions of the present invention and/or for
metaphyla.xis, as a need and/or the practice merits, are also provided by the
present invention. The present invention also provides methods of treating or
preventing a disease or disorder in an animal in need thereof. Such methods
can comprise administering a pharmaceutically effective amount of the fenicol
carbonate of Formula | and/or Formula Il, including any of the compounds of
Examples 1-30, as described hereinbelow. An effective amount ranges, for
example, from about 1 to about 150 mg/kg of the animal to be treated. Broadly,
the animal to be treated is any animal that will benefit from administration of the
invention compounds. Generally, the animal to be treated is a mammal, avian,
fish, reptile or invertebrate and includes any of the animals listed in greater
detail hereinbelow.
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illustrates reaction Scheme 6 for the synthesis of

f 1 wof2eeiocoho and fl orfeni col anal og benzylic cghqn
prodrugs using X-(0)C O R4 reagents other thaﬁ)r Hobinasons
chl orof ormates. The range of values for "X'" is given by
Table 1, below. 5Figure 4 illustrates the synthesis of
feni col carbonate conmpound D by reacting starting al cohol
A with triethyl anmine to provide chlorofonlate B which is

| oL inehtion BREDbrudd BpLRLER GRIRALILG tie GfhBotha
ofcforrpulam b opnwismg reactieg affemigol FosReyINg Vgt ﬁﬁﬂ@s@ﬂﬂlﬂm
ctﬁHmcSﬁ'@Jté prtsQthBIQ%%nF arhoYaitshid §BFVQH{ célrplnEQH@oférr‘d F.

gure ustrates the synthesis of carbonate feni col

m@euﬁdonnwdrs@a@nﬁagsarﬁylveem pelyethersplveptsyfarmaldehyde
aéétbsétﬁé.tse cyelicdtfeds! k@lbh&é 3fixBE etiittestdiyNents, tndl EHGRNe

benzylic bis carbonate fenicol conpound H, benzylic

9'8‘&9'50‘?\'&1 greferabfydngluges HirAYEmWaRat e. | 5Fi gure 7a
i Il UBfhe ayr&ﬁef@afddeeg isSerafiiBbly @ch@ictel én ﬂ'}é’kﬁr’éeéﬂ\@e &faa bis

CShREREE o Bk POl PR e

ceybihhtdsnsthefreaf. bi s carbonate wherein Rg is different than
R5. T ordj Vi,
the PEEMRherepREEst)s HeDpih e T R Peaplioruraeid
s¢a34en'et. .-, griethylaintioe frwidingl, spdioar caybosatehsédinimc ol
o BHRRARRL St BAFRRS Bl cSRBHaNGhy 1ipLYDI € [0 water,
ut are very so [en ot er sult nonirritating
or gahie SX@WB‘?}P@Q%éf%wef‘iﬁbu&ﬁﬂﬁp@tﬁﬁa‘{Vh%'i‘?'rbSPei nj ecti on,
cRBRfbiddteGeN be used to treat 25and/ or prevent bacteri al
i nfections. The conpounds gecor ding to the invention are
readily converted to free,jactive antibiotic agent in
Vi vo. I n order t¢,r”>r %&Iy appreci ate the
instant invention, the Tollow ng definitions are
whecein éads a8défieed ae fafFamutl, auptaer ms f or conveni ence in

t he on is. in i nt i ng.
Thus g SyNBRlf Bracesp & BBl GhEIAR, 1B R fehifhl
compeurd bas the eimctotecvfore of such m crobes. The use of
plural ternms is also not intggded to be limting, unless

ot herwi se specified. j(ﬁj)%l/e\’ phrases such
F
R HN\"/R2

O

=

or

and the chloroformate is present in a molar excess, relative to the fenicol
compound, during the reaction. R; and R; are as defined supra for Formula I.
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WO 2007/ 079010PCTTUS2006/ 048929 13 as, "carbonate
derivative of fenicol" refers to any carbonate derivative
of Wioeni7gato1s dent i fied herein, including a sing an%g@@msgzg
conmpound al one, or a conbi nati on of two or nore su
conmpounds, unl ess otherw se specified. As used
herein, the term "approximately," is used

i nterchangeably with 5 the term "about"” and generally
signifies that a value is within twenty percent of the

i ndi ﬁﬂée&%cééé’é Hﬁ’syHmegﬁﬁwgolhg%mp?%nb%q'Fﬁ%GQ I, compnséﬁat

used rein, the'term"pro enot es a conpound t

reasting dferjcqlrcemnasmd Wil 2 ﬁorrawdaww'm@!q*ahmtq kY
sxﬁté'BIee'sdlved{ n@ﬁé&%ﬁw&#&ﬁl@oﬁémﬁéﬁhﬁ%%ﬂr@&rﬁm HRhABPLxCes8!

hem cal processes to yield the active drug, e.g., a
’el%WSﬁ%H?Fh?féoﬁ?fo@W €nicol antibiotic is a prodrug that

r el eavfsablyf Bthe ProceYs B Biebarindg the dEmpdsndiSEEoMRN£iINthe
the term benz |c enotes a substituent or a substitution

feptcobiSIfheTP asfPloWSst i tuent or substituent attachment
is at the ali phatl c saturated carbon atomwhich is
directly attached to a phen)aHor substituted 15 phenyl
ring. The term benzyli c car ponat e denotes a carbonate
substituent, 0- (0)C 2 p to such benzylic
posi tion. As usg ﬂ , 8rpharmaceuti cal
conposition" refers I oR of the inventive
conmpound, i ncludi ng soI vates thegyeof, (e.g., a
florfenicol prodrug) with a pharmaceutically acceptable
aggk eppiewhloraiegnate isaareteeably The 20 i nventive conpound i's
present in the carrleron an armunt of fromabout 1 to
about 80 percent, a_gprticul ar enbodi ment,
the carrier is a soIG‘J nventi ve conpound t hat
is relatively nonlrrltatlng to Iovi ng tissue, and that is
suitable for injection, such as certain organic solvents.
Roapd Rzcare gsvisfingd wupa topRemawadigng arfammeia llyi scosity and
as conponents 25of the fornulation of fenicol and fenicol
prodrugs th i bute to the viscosi of the final
formul ati on %Emmgm&omr

Vi sciiguiey1 Arlmsﬁbﬁésafebetﬁ)rcﬁme ntfsr e syngiestoofciamenidol on
f en

B i B0 e "8l ReboPala PR B CrbB TP e
al coffiglre brikistratescrehotion gehyerae alforf therm{lntr(&alsgof benzylic

ghéfegﬂ Pm#@sﬁéﬂ'lérf?orﬁfdl ﬁ;@r‘@ﬁ@&rsfl ?’ﬂ'\escgﬂc?rgprmq?mcol type).

ow nol ecul ar
monoF iguFe2A l'brstr@terwneéﬁ@mgsmmﬁ (dihygroxydype M| regthef

? RWtNé $ ﬁég.g o?%bﬁﬁﬂk%m ?H&ug egtewfrsm @Rl dGoxy
ormul a her solvents o relativel |OMIVISCOSIty

fenigals H@“@ﬁsértga{' E’Qﬁi??'aéﬁ‘@{“éﬁ'ém ‘gtqlﬂﬂr @Wém@ﬁ,@ﬂgen
iy %%35@2%{'1?@“% T 0 IRy e Wi eirad
ec rWei .
aYR 8o Runbegr L bRy raiangng caboprte ol Ic Al ke epicols
(cﬂnhdaelslo(a'lﬂmr’ﬂqdlpypiec):cdsdigmbalctlﬂg gym_qi sit;tehtegyle) can al so be
S 0 ol ve ur Lin
use % QRTPIPJé?r soqeaf:ﬁ %ﬁ\e%ggk;gﬁ\]g ro>§xr ¥%$ ﬁ%néol,%g&%d

rRYscosit
C) for the synthesis of benzyllc mono-carbonate prodrugs of dihydroxy fenicols

(of the chloramphenicol type) using selective hydrolysis strategy.
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sol utions. However, such solvents or conbinations

contai ning such solvents 5 usually do not provide enough
sowoobvoryo1d or parent fenicol drugs. The des'ﬁqqﬂﬂsgﬁmuwm
concentrations of fenicols imlow viscosity sol vent s of
sol vent m xtures containing high proportions of |ow

viscosity solvents can be still be achieved by the use of
feni col benzylic carbonate prodrugs. A preferred sol vent
i's benzyl alcohol, in conmbination with optional

exc

X1 PGB 55 05X REEIIPohand B oMM Ay

apgh flodeuiceli amaldg benzytig catbonate prodiugsising Xd@®)adddd: teagants

ofNRREHEH QOB Eat 0 TPRS HR ot RILATHREX: ib Bfeh! 2t Bbie 1
mnistration an active ingredient. anpl’es of

belgw pi ents without limtation, include, e.g., various

SUgaF@;ui"é‘d ifush8festhe s Parrelg.s bbb RBPoSIRIE h‘.@rtriph‘;ﬁﬁd D by
gel atin, get abl e qi and r§O| yet hél ene 15 oI s, and

f%ﬂcﬁ'"ﬂﬁéﬂmn% lephel A ayith triggyvhargined vige ghiorgie a? Bkl
islieactedrvith fdh&foﬂﬂetbtprﬁdtrée/c@ﬁé@.ﬁd pe amount,” as used

her eiLn hat unt of a,prodru t he
o chbugh S ihistraleh the RynfRirs g4t pBhafirEGicpledrivg M BV
readtihg diectiloafmurndte B Wltlp) sobstrite ntoqubives Eabboale fenical
08191'388% |i=at| on at which it can relieve to sone extent one
nore of the synptons of a 20bacterial infection in a
subj Eigure 6iillysiratescthe synthelsisdifrrarhonate femicad peonpiosad Il-!/by
r@écftﬁgtlﬁtfc(ﬁ ﬁfé‘?é’fﬂfmét"efﬁ thi Qubsfate é"é’hﬁ“{ne‘ﬂ{ rér%e' (%FI oy @

conp en adm nistered to a

teyprosieics benayici s seibenate f@nlcohcqremw H, benr@vhg gBrhanete h a

adldfd pih&RtcaPbsigi® concentration to: (1) reduce, and
pr efer abl é@el i mnpate, the ‘ﬁ}ﬁpm ation of bacterial cells

in aF9yes t"%s“etﬁffea?%" $rEg (2 for the sypthesisgfa kfF
carinatelhyrest RR)s &ff@rdrftﬂfaﬁan of the bacterial cells;

(3) Lnhibi sl ow, refer bly st spread of .th
bast bR b ikisttesagiiin §irems 76 et dhrpriciigics 6fa
béd carbomdte whameindRy mmiifieremrmamm associated wth the

i nfection. The term "prophylactically-effective anmount”
refers to the anmount of a prodrug of the present
i nventi on BtgfAllah NVENIWEIN or fish
301 eRUES did”y ﬁ‘hépfééeﬁk ﬁ% r?ﬁr%@rd%@récc?d%{)ﬁétbqarrﬁfof fdieol,
corresponding active anti |o IC i cant reduce
exghea fpHenicplgdadaigd/icheienisat casporgiep ﬁf%d't' Qenemesp@angly

sb%ié?ﬂh\ﬁ?tbh ;Hut aF@vérVSﬂmﬂ% P &hbOsditdle, %hlrﬁt%trﬂ@b'tr@érﬁé IC.
ophyl actic - effective anou i nveptive
PYRDBHRFT 0% FEm skeDAp BV VTS ATHIgSLGbe asd to treat
aﬁﬂlb?lp@&%lﬁ&&ﬁhbﬁamwém{é@c&ﬁpdlmasmowrb@tmﬂhenhvémiohhe
stratr on of an earlier antibiotic reginen to

dm
aﬁ% Vn a reduced |l evel (or elimnation) of a popul ati on
coféirtest rfrad, active sniibiotihagentiimsdvoor fi sh. " Met aphyl axi s"

[ s t 5
i i el o Hlgh Edareife it iErbf, Bedfdng®
defigidaseareeprgvided- one or nore ani rral s at high risk of

i nf eerhb%e df%rr@nu?arﬁérrrﬁé I lBhvéEIDRd n{: degérﬂﬁroh' i$ K}]ﬁ@wé‘?S
are ht wei ght, conmm ngl ed, |ong

infgR b a0 1iMitigs t Dryse f0r example, reference to "a mrcrobe" includes

reference to one or more of such microbes. The use of plural terms is also not

intended to be limiting, unless otherwise specified. For example, phrases such
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As used herein the term"M ni mum I nhibitory

Concent rations" is used 10 interchangeably with "M C'. An
" MVO2007/07®14 he concentration of the conpound (g.

prodrug of the present invention) at which the gT?UoS2 oﬁﬂgsfng

50% of the isolates is inhibited. Simlarly, MC90 is the

concentration of the conpound at which the growth of 90%

of the isolates is inhibited. As used herein, in the

context of the synthesis of the inventive 15 conpound, a

as, S&‘érbépét% déﬁbﬁ@é‘&f fﬁﬁfcsf $e \?\?} %rw Y5Bbnktd d¥ivalve Qfefemcol

reactants can di ssolve and does not adver sel

idenfifteiddieraine inciuding:a sisigta $@h campeld donei e PO'PE'&@{P'PI g§f

W&r%@i@s&rh dHPﬁ;f‘o&BgPGMS&E StHefwisB& PE%G&' on mxture, or
by interfering wth the reaction o ecor][gonents with

one %H??therelibﬁh%wmg ‘I[FOXIARY oS uSRY btarehnasably widlp| e

the e mE PMbd " Hed ber\i%rbhv Q.ghm@s apatld Valudfs Witaa dwekiyl Jepékritidf 20
the art and can cco hed wi t hout undue
thg iFHtEe dale DRl a AL Ea i ent | ve Comeunds

The AolLsahhagir, @as tarm psedragtdendtes stdoatpunavthatie a drug
i nventiye,.co hesi s

ds . . d. 25 h .
PrSPURPL R LB A GTIBHDRor el B tanes Prem B bonat o
cqmwedenmgbymmtagolddrmfeﬁocamrmessa@tmyleltbtherdwdedmg eg.,a
caf}BBJmét‘é?#'aefehf&P mpenlcgg %aaa’{hg&g‘mbyr i’eid%%%y#ehféof‘é’ﬁ#[b‘?&&vc in

ts ana a conveni ent
vivat hod of preparing benzylic carbonate prodrugs is

11T ugd [Jéé@ FielkéYn Eﬁ@terﬂrfberﬁ"}/hé BeMBtes@ élﬁi%hﬁfé'nt SPEEQH&quﬁc;H

is reacted a _corresp ond I Ng chl or of ornate to oauce
ttﬁqwmdvf@a9 Bcﬁvaﬁ@uezs of; Wbéﬁtl@abamra% iz gt Wm"pﬁ@t'% or
séﬁhfdﬂéﬂlbaiboﬁait@h}vﬂilch @dwec‘ﬂ@a@t@@ﬂéc@@@bﬂ@@l51:%8891@5’(&48929

he Fi def
PR AN R ey bR arB NS SO ArGRtDoRaeH IR, O-

(0-0 ) tastathed todsychfsnzekappdition.chl ori nat ed sol vents such
as dAch or chl or get han

S AERH AP ARRe Bl SONBLAMGN TR Eh Hypfiader ©
ofabetianantive tchyripened ghylodingdichede athereqst (gl erﬂerfghy:obl
h
ofRGENPIEs oARNASIRlicbY) A6 oRBRRL I FUaKRD! il
ingeniéve wy@tms psesant in theseattieris aewaryo@m@f@noy@ gboutthier s :
ald W rc@rt\th}éll W&?gi‘gl Yr‘PQ' pafidifdr en%c?&ulﬂ)éh?'?ﬁe Qéﬁi%ms gthers:

eneg di net I et her, diethylene g ){
S@Y@?‘Iﬂfl"“%t’W@F‘t'Vq eRHaP Wé'%@&t'é(?'yélqﬁ'ﬁ fitatingdp 'é'é’g tissue,

afldl Rt o¥itabRs #wnﬁectwnehbaxwebham&)rgéﬂs lsBNbﬁtéy met hane
cycljc ethers such as te di,oxol ane

RRe AL T S A A Ry S e
oktbedoemulatdringf fenobarnd fekmw Ip&)drﬂgsmtéyeioh&i’ﬂwe tetheswdaosity s

offhe'fFRT B EMIAEn oY hIRASE AL 5: 8L Eh G AR gLy | ene
P@f@tfm epmpoems and')kggheqdq@gpgreﬁdtyﬂorragbman@pf fenlcols and fenicol
prodr&Sd oY eRhMRIY bfdoh¥ls QIALAL &nyiHiéhol, isopropyl alcohol,
benzyl alcohol, glycerol formal (e.g., an equilibrium mixture of 1,3-dioxan-5-ol
and 1,3-dioxolan-4-yl methanol), low molecular weight mono-ethers of ethylene
glycerol, represent examples of low viscosity solvents acceptable for injectable
formulation. Other solvents of relatively low viscosity such as esters (benzyl
acetate, ethylene glycol bis-acetate, propylene glyco! bis-acetate), ethers (low
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15 exanpl es provi ded bel ow exenplify the use of
tetrahydrofuran as the sol vent The reaction
cowwantvmngid eni col to a benzylic prodrug opti ofqﬁj

enpl oys a nolar (up to 3-fold) excess of chloro 6‘#%%{/348929
reagent over fenicol, a catalyst or conbination of

catal ysts, conbination of a catalyst and an acid
scavenger, prolonged reaction tines and el evated
tenperature. Preferred catal ysts 20i ncl ude, for exanple,

méfe%(l;é‘?hné@é@ ?e iHeYS b{détﬂglené W} el‘fjm'egbqycopw amides

pyri rred aci enger or exanpl e,
(&meﬂtmr@mlm@e gymyraidieone) sgnaise be y@ﬂ@uae comwenaris of the

sJN/ ‘@ﬁﬂ‘g"‘% ga'i@dﬂmé&fs@ %@F&:ccT'&SrHoﬁQfé br%ﬁ nigs

or a tine period ranging from about
sqiutmrts@ F@mypr mch@eh@ntsfﬂrocoaﬁb'aat«mlum sush PG s om
ustRAYtachde ;Irsv.a@ eHéugﬁOs&m.a@gmp p&aInt yerﬁézﬂ dhﬁ;%c trheekited

conduct ed ui val ents of

highcoPE e ?tﬁ’(ﬂsé’f f?f“%‘é? ILIRYAYIRFARIY $OLENER PToTPlest fmpgures

cdrﬂéh&i@/ﬁ@ﬁde&@iﬁl@ﬂd @Hlb@ms‘d@ett@salvagtsa:aiﬂm &t be dcHieved by
alm ne

t I t of 4-
g e e koS SAPaR e Bipdhie. A ireshpeieattt bz
alcelaol inoasorhbmptlmwm obtbormjrqxbmiermm Mdne peaféereed fseancarier (i f

BAGHR A1 hulehSy R Rlhe TRl BP250UBYSGF] ¥ 30, erroved

sin or-o onalyallovvedto
r enef\n “excipipet’ fréfierd togan mertambstamzy Iaddad @ A @harpacelegigal

(ﬁa\ %Ih@lll to @r@\%ﬁf’&f&nlﬁé}e%ﬂ*‘hi@ﬁah& bt &b ot iR r{}\le)vel s of

eni co I at el after adm ni strati
EZ@OW@?QISPGP@H“H BEUQ}MUII@@'QQ ipglude, e.g., VPH@U%EP@?@f%‘ﬂrmt e

tyb83 e Btarkis, dui |§B§é @@nvét%seéélam Weg@kﬂl@@% bR pbhethylene
Correspondlng al cohol with phosgene or phosgene

olERIsVANG At KB WR StaRli4rB R aNts ANdNedkenas needed.
Adv anh@wﬁv&hyrapbb@an|9-%Webnmmbude' @shhélid)ﬁé}@ifﬁtr@fers to

tr PRI B Prodius PEfhe mesprpvatopdnyt ol Ry siticBnty
rapidig laoﬂon lsafﬁenemarrbentsstacbrévide taheactias foniedl én & @onedntcation

PR, o Akl o (R URE AL P EST (LR o

oro orna I nc ancaster.
bathdakinfection irsy subjest. dnmmmbodmpnt relhgragesitioally- bi s

g E)% Su rr@fje"ré‘ Shgf a%hﬂf &atﬁg' rrr]gl% cb%ﬁgund that when

enlt eo odi nent
minidieragt sybm@e'mrs a@ RELYS aniihiplis ot o3 ﬁruenluf@ @sters

s@bjBet inGPSHACIBA dléémé BnEStALIDA 167 @9?écﬁﬂ:ef éﬁdrbféi’éia‘bﬁ} S,

ofiinfistan B R ERPLGHON of PActeRal Gl Tn & S0bBEES Pady V2D PRIt ey

sioel, e¢ brefefably stapppoliferatipri bfethd e:rat;ériat:cmed(a)xryhugl GLep, slowp

oA SOEhEPPRE of Bt Pi iR b e (R et
ehmmdltej)gmmoehoﬁssyrmptbmsmssobetﬁxywnb the pfeqlnany al cohol bis

car b?ﬂé&&.ﬁrs}gaﬁw?ct%gfyahs%v% HREHAP ?ef% WQ genzygw ps

(chlora e conver
prosirbanaf theapresentl inygniiopdhalorae e agministargst tbyart arymal agfisthe

r&RAE S e@u%mtfpﬁgm&omérh}awﬁ o@fhé%rrés%GHa.mela%n&é of

propriate chloroformate using conditions simlar to the
aa&t@gtnaggglgmﬁg@ptg[ﬁg(;@cq the likelihood and/or extent of an infection due

to bacteria that are susceptible to that active antibiotic. A prophylactically-
effective amount of an inventive compound of the present invention may also
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florfenicol-type fenicols. In such conditions the
conversion of both hydroxy 25functionalities can be
acWwoev@d7eierul t aneously | eading to benzylic /

al cohol bi s-carbonate prodrugs (Schene 2). Scﬁr(’lﬁ%%‘}{w048929
Synt hesi s of benzylie nono-carbonate prodrugs of

chl or oanpheni col 30 type (di hydroxyfenicols) Method A As
illustrated by FIG 2A, benzylic nono-carbonate prodrugs
of chl or oanpheni col -type (di hydroxy, Rl= NO2) can be
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h%gjl hydroxy, Rl= NO2) can be al so prepared using the

tecting group strategy by selectively introducing
%

t he ps obsed hievan gieotgomdMinitreinp inhiteitoyy Slonokotratfanst tsiused! i ty
-\ ' by r e
'"ﬁ%f‘é%?é%e A S A MGERP 5 R bRkl SO BTl
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ester such ornate acet ate, benzoat
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interfering wnth the reaction of the components with one another. For any given
reaction, selecting a suitable solvent is well within the ability of those skilled in

the art and can be accomplished without undue experimentation.

Synthesis of Inventive Compounds

The following reaction schemes illustrate how the inventive compounds
are prepared.

Scheme 1.
Synthesis of florfenicol and florfenicol analog benzylic carbonate
prodrugs using chloroformates.

In one embodiment, applicable to fenicols having only a benzylic
hydroxy group (e.g., florfenicol and its analogs) a convenient method of
preparing benzylic carbonate prodrugs is illustrated by FIG. 1A. As shown, a
fenicol compound (1) is reacted with a corresponding chloroformate to produce .
benzylic carbonate (2) in an appropriate solvent with or without a catalyst. Ry,
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20 appropriate for the renoval of particular group
(Protective Goups in Organic Synthesis; Theodora W

G wenrne7/oPeter G M Wits ;3rd Edition, June 1

Wley & Sons Inc) or by seleetive enzymatic h%g%ﬂiﬁ&%"sm
all om ng renoval of the protecting group w thout

af fecting the benzylic carbonate prodrug noiety (Schene
4). 25 Schenme 5. Synthesis of benzylic nono-carbonate
prodrugs of chl oroanpheni col type (di hydroxy) - Method C

R33A8 R,df %ﬁ of 8 Ig %’es ér@as%f agL_F 91510\%f fof ﬂ{é Ecyrhbt‘}und

no- car bonat e of C oroa
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ﬂg)é/ i blackRis e%gce':rbl tridGetafd) ehdhdether\ivents such as
710 010PCI YU S20061048929 19 ?égt heslé,e of florfenicol:

digthy! ethsr s disermPYhRtes BN, Tt RU RS P eBIes §PY§BtSLRUCRg
aé(elfr@)é&ébt |§%o|reqme Htiﬁnéﬂwbﬁéetgylbﬁé Sgw?abot ﬁétrhfaﬂrcgahQ%ne@Wcol
us e
eltiers s BVRapaNed dimginkelet byt aias) ARTmemss of
fdreveiddhyde aaetad ptitees puddas gsnethokemietivdre, didtieoxyecaleamtes

AR R LB RLAED 4L BB ORI 170Nl
dimxahegmiene belventssuch @swicetoneh mstil @tmﬁ ése@nm tietul

isdobiyitiodd] ?mi‘é’&’ b{He‘?)%sRafr sﬁlv%ﬁfsaéé’ I%tprre fAUc& 3¢ Of

SucC can be used SucC tra nsformati on
elipialte s TREviaas veal SUch 6 4B Ry CaGstus, S aaEl
a%ttahe Qe(fn%tﬁﬁﬁﬁe%xﬁeﬁyl 3Betaft hf—'(@th@x “efifdoxy th'ﬁ_ aRbtale. C?He

i ncl Y_‘Qéoneo the noieties abuaed able 1

e?‘%'T"Pl?\ﬁs"m e Eslovt axeRiY tevesme éetmdﬁ‘?t’ % ee“&&“i‘?"t

s u c hTRBIr€ddtioneaeReftingdefios|ad %Cbéntyl‘@bﬂfd?m epfisi=Aly @mpldys
eren

LE 1 XR
a JORAT (P Bl Biretnet CHOBSTaga geadryl s Snigh ateim or
cBPalbinadinn oRaatmlsls, cﬁinbuaatophéra datalyst archamaciS8ccavétagde) n

pIJlgﬁ‘&ed r"éac&én &%%g;an%zéé\}a%gd temperature. Preferred catalysts
include, for example, 4-dimethylamino-pyridine, 4-methyl pyridine, and pyridine.
Preferred acid scavengers include, for example, triethylamine, pyridine, sodium
carbonate, sodium bicarbonate and potassium carbonate. The reaction is
preferably conducted for a time period ranging from about 0.5 to about 10
hours, and at a temperature ranging from about 0° C to about 50° C

Typically the reaction is conducted by adding 1.5 — 2.0 equivalents of
chloroformate in tetrahydrofuran solution to the tetrahydrofuran solution
containing a fenicol, 1.0 equivalent of triethylamine and 0.5 equivalent of 4-
N,N-dimethylaminopyridine at 0° C and allowing the reaction to proceed to
completion. Unreacted fenicol (if present after the reaction) may be completely
removed by standard methods in the art, or optionally allowed to remain in the
final purified benzyl carbonate prodrug material in order to provide initial
increased levels of florfenicol immediately after administration.
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-CNAdi ckes et al.; J. Prakt, Chem; 2:133:1932; 313. Cen,
Chuo; Layton, Mark E.; Sheehan, Scott M ; Shair, Matthew
D. woXxoo7Aamo1cChem Soc.; 122; 30; 2000; 7424 - 7

- SCNTakam zawa, A. et al.; Buht. Chem Soc. pr]l%‘:fmééooa/&mm
1963; 1214-1220. -NCSTakam zawa, A. et al.; Bull. Chem
Soc. Jpn., 36; 9:1963; 1214- 1220. -0-aryl orPatent;

Chi ni nfabr. Zinmer & Co.; DE 117095. Wber,

-0-aryl Ni kol aus; Wet kanp, Petra; Mikherjee, Kumar D.;

J.
2! e SRBOrFRL refdbat e prefdhi, 18Fhripie, by rdfEfiAG e 8 TS
c@mspor@bg deotrd@idth pmsgeag or phmemwmmvalerndcm r
L e B T
sEyeR canbemged fordbe ca@ﬂnﬂt%@rgwatlonﬁtemwﬁho% putification.

A&é%\alﬁ&y d ddiRhbrcial dhRMBRAall EP8& ksed ?Eﬁ'tﬁé umbon
Shiro; Tetrahedron Lett.; 37:13; 2267 2270

fqr\m%en s*em i§ gvajlableypEemmergigl jources ?feftf"@nb@d?fawo HEARBL r
iNRd20 4. ATGHthQrdl 1ARe®r048929 20 11:6: 2000, 1279 -
1288. Kozi kowski, Alan P.; Sun, Haiying; Brognard, John;
Dennis, Phillip A; J. Am Chem Soc.; 125; 5;2003; 1144-
SthémeP2n, Francesca; Binassi, Enrico; Mnetto, Ant oni o;
Syatidis of Bearyléd Apriiviary ahtohol Avis casbonitglprodRagd of
cBiodmpheniodtype Riibiydroxy@ehiaadslo; J. Org. Chem; 69; 4;
2004; 1353 - 1356. Chm el ewski, Marcin K.; Marchan,

& g? (f)Hr§ encﬁhﬁ) éﬁ?&k eﬂl%rg%n%z%@qgeggtg 'icl er egL
podrag @s’@ﬁ%mg @gapogg'ggﬁ 1@odze alse poapared from enlcols e g..
cbmlpglﬁﬁg 5%)?5@&*!‘&9; R ﬁ}(ﬁ'ﬁxy{ ljﬁit%ﬁ (el 'Hmdréh\?ﬁamcgf ank;
thigmferricol, cetophenlcol) by either selectavely transforming the benzyllc
hydroxy group into corresponding carbonate prodrug or transforming both
benzylic and the terminal primary hydroxy group into prodrug moieties to form a
benzylic / primary alcohol bis carbonate prodrug.

Fenicols bearing two hydroxy groups (chloramphenicol type) can be
converted into benzylic /primary alcohol bis-carbonate prodrugs by treating the
corresponding fenicol with two or more equivalents of appropriate
chloroformate using conditions similar to the ones described above for
florfenicol-type fenicols. In such conditions the conversion of both hydroxy
functionalities can be achieved simultaneously leading to benzylic /primary
alcohol bis-carbonate prodrugs (Scheme 2).

Scheme 3.
Synthesis of benzylic mono-carbonate prodrugs of chloroamphenicol
type (dihydroxyfenicols) Method A

As illustrated by FIG. 2A, benzylic mono-carbonate prodrugs of
chloroamphenicol-type (dihydroxy, R1= NO.) can be prepared using less than
one molar equivalent of the chloroformate reagent and isolating the desired
benzylic carbonate prodrug from the mixture of resulting mono and bis
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Greiner, Beate; Pfleiderer, WIlfgang; Hely. Chim Ada;

81l; 8; 1998; 1528-1544. Banerjee, Ananmtro; Lee,
Kwaogpooykal vey, Dani el E.; Tetrahedron; 55;

1999:12699 - 12710. -O-N-Shue, Youe- Kong; Caﬁ’??msz““"’"””
George M ; Tufano, M chael D.; SuccinimdeNadzan, Alex M;
J. Og. Chem; 56; 6;1991; 2107-2111. ; Dubovvchi k, Gene
M ; Mosure, Kathie Knipe, Jay 0.; Firestone, Raynond A ;
Bi oorg. Med. Chem Let; 8; 23; 1998; 3347 - 3352.

-- 1 ; AZ s
oo Bk BBEA A IR, YARBe PR orIRHATRIRe o bf Bk
silicp gal-chigvatogiahy (Szbeme;3). Hong Yu; Qu, Yao-Li ng;

l\/byr oud, Elisabeth; Kishi, Yoshito; Angew. Chem Int.

med; 8; 2001, 1471 -1475; Angew. Chem; 113;,2001;
Sy'lﬁtlr%sls &b benzylidnmdH G cafifdifite @roMugs%ﬁéﬁlb%aﬁ%ﬂbhléM

t gnﬁmonggiﬁ&ws MdiaBa@® ri azol e- Atkins, Joseph R ;
Yﬁeq 5; 9, ’.;AC_)OB 1483 - 1486. N-oxide

- 0 I\k&ﬂaaﬂéﬂedmy FRGs aBi B@nzﬁetmtsno YhrBBn4ER; prddrugBam Soc.
Perkin Tran I SO

CHGOSmP RN RRT e <5'§Weiog<% 2R 850 by At the

privtedting droam eirateqy batleictivaly derddeicinbethe pinatectve gréBp A dhe

e R orprdonay Ridy is MG nE bR ARETe
chibroéormmte SeleClivelCintmducipg;tha 2artRdls prdPH moik2B at tHéege,
b%%ﬁ%?icohbpcs ﬁgﬁ\réghw ; I\/bore James A.; Dordick, Jonathan

teven . Am Chem Soc.; 126; 39; 2004,
1230Bhe potedting grpwR uwd ﬁmpaotsptmapf tbe mamanglalcphol may be

arT %Efe@ Reslipsudredd forr%gte béetald Benzd4tdpivA Iotafé) f%hé%ﬁ% rq-gtéz

Bruch, Karsten von dem Kunz, Horst: Angew. Chem ;
9rpUP SLgh (@S teBIiopysarbonaify 2 Silil pRRtECting |arep sysh ght D
trikfsth @B f@ﬁ-wlﬂlmet%ﬂ}lﬁ RenddBRl of thaGhoté2tilg grol after the
mgrggz&?o?nggf]lg P%%ZI:II:é] car ongtdésr?rggrug moiety at the benzylic alcohol

position of the fenicol molecule can be performed chemically using conditions

appropriate for the removal of particular group (Protective Groups in Organic
Synthesis; Theodora W. Greene, Peter G. M. Wuts ;3rd Edition, June 1999,
John Wiley & Sons Inc) or by selective enzymatic hydrolysis allowing removal
of the protecting group without affecting the benzylic carbonate prodrug moiety
(Scheme 4).

Scheme 5.
Synthesis of benzylic mono-carbonate prodrugs of chloroamphenicol
type (dihydroxy) - Method C

As illustrated by FIG. 3A, preparation of benzylic mono-carbonate
prodrugs of chloroamphenicol type (dihydroxyfenicol, R1= NOz) can be also
performed by initial preparation of benzylic/primary bis carbonate prodrugs
followed by selective hydrolysis of the primary alcohol carbonate functionality
performed chemically or enzymatically (Scheme 5).

Scheme 6.
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stTizape R AR aw PSS
Eﬁm@mﬁbvs S:s%é" 4 SEDRER ef 4 150001 D53 P US54,

Schemes 7a and 7b.
Synthesis of benzylic/primary alcohol bis-carbonate prodrugs of
chloroamphenicol type (dihydroxyfenicol) with different carbonate
moieties at benzylic and primary alcohol functionalities

As illustrated by FIG. 7A, preparation of benzylic/primary alcohol bis-
carbonate prodrugs of chloroamphenicol-type (dihydroxyfenicol) with different
carbonate moieties at benzylic and primary alcohol functionalities can be
achieved as shown in Scheme 7a using benzylic mono-carbonates (compound
6), obtained by methods A-C described above, and subjecting them to a
second reaction with chloroformate CI-(O)C-O-Rs (R4 # Rs) or with a X-(O)C-O-
Rs (R4 # Rs) reagent of the type described above with relation to Scheme 6.

Alternatively the desired carbonate prodrug functionality can be
introduced first at the primary alcohol functionality and the resulting primary
alcohol carbonate intermediate (compound 5) can be further reacted with
chloroformate CI-(O)C-0O-R, (R4 # Rs) or by reaction with a X-(0O)C-O-R; (R4 #
Rs) reagent of the type described above with relation to Scheme 6 to obtain the
desired benzylic/primary alcohol bis-carbonate prodrug (illustrated by FIG. 7B,
preparation Scheme 7b). This particular synthetic scheme may conveniently
take advantage of the expected higher reactivity of the primary alcohol
functionality.

Methods of Using Inventive Compounds

The present invention also provides methods for administering
prophylactically-effective amounts, for preventing, i.e., prophylaxis, and/or for
metaphylaxis, as a need and/or the practice merits, and/or for the treatment of
infections, e.g., bacterial infections, that can be prevented and/or treated etc.,
by the antibiotic agent or agents released by the inventive compounds, in vivo.
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Serranus tortuccarum Bank sea bass Rock sea bass Bl ack
sea bass Dwarf sandperch Sand perch Yel | owedge grouper

Rewognruwpwno Tattl er Chal k bass WO
2007/ 079010PCI 11. 152006/ 048920 24

Menbers of the Sparidae fam |y TAXON NAMECOMVON NAME
Ar chosar qus probat ocephal us Archosareus rhonboidatis

Cal amus penna Lagodon rhonboi des Pagrus Mj or Sparus
aurata Stenotonus chrysops Sheepshead Sea bream

TRY %ﬁﬁﬁé’lg@%e%r%te%lég betedted isER R THE Adtk&arisNeRy, Br eam

vertebrate and more preferably a mammal, avian or fish. Any of the inventive

PCT/U S20§6/048929
one

compounds, or a suitable combination of such compounds, may be
administered to the animal subject. Appropriate animal subjects include those
in the wild, livestock (e.g., raised for meat, milk, butter, eggs, fur, leather,
feathers and/or wool), beasts of burden, research animals, companion animals,
as well as those raised for/in zoos, wild habitats and/or circuses.

In a particular embodiment, the animal subject is a mammal. Mammals
to be treated include primates, e.g., monkeys, great apes and optionally,
humans. Other mammalian subjects bovine (e.g., cattle or dairy cows), porcine
(e.g., hogs or pigs), ovine (e.g., goats or sheep), equine (e.g., horses), canine
(e.g., dogs), feline (e.g., house cats), camels, deer, antelopes, rabbits, guinea
pigs and rodents (e.g., squirrels, rats, mice, gerbils, and hamsters), cetaceans
(whales, dolphins, porpoise), pinnipeds (seals, walrus). Avians include
Anatfidae (e.g., swans, ducks and geese), Columbidae (e.g., doves and
pigeons), Phasianidae (e.g., partridges, grouse and turkeys) Thesienidae (e.g.,
domestic chickens), Psittacines (e.g., parakeets, macaws, and parrots), game
birds, and ratites, (e.g., ostriches).

Birds treated or protected by the inventive compounds can be
associated with either commercial or noncommercial aviculture. These include
e.qg., Anatidae, such as swans, geese, and ducks, Columbidae, e.g., doves and
pigeons, such as domestic pigeons, Phasianidae, e.g., partridge, grouse and
turkeys, Thesienidae, e.g., domestic chickens, Psittacines, e.g., parakeets,
macaws, and parrots, e.g., raised for the pet or collector market, among others.

For purposes of the present invention, the term “fish” shall be
understood to include without limitation, the Teleosti grouping of fish, i.e.,
teleosts. Both the Salmoniformes order (which includes the Salmonidae family)
and the Perciformes order (which includes the Centrarchidae family) are
contained within the Teleosti grouping. Examples of potential fish recipients
include the Salmonidae family, the Serranidae family, the Sparidae family, the
Cichlidae family, the Centrarchidae family, the three-Line Grunt
(Parapristipoma trilineatum), and the Blue-Eyed Plecostomus (Plecostomus
spp), among others.
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of the Cchlidae famly COMMON NAME TAXON NAME
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acara Congo cichlid Pike cichlid Angel fish Mbzanbi que
mout h breeder Tilapia Golden Tilapia Sone Menbers of the
Centrarchidae famly TAXON NAME Anbloplites rupestris
Centrarchus macro pterus El assona everqtadel El assona
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thanAiveScompound are listed, simply for illustration purposes, by the

following table

Salmonidae Famil

TAXON NAME

COMMON NAME

Coregonus clupeaformis
Coregonus hoyi

Oncorhynchus keta
Oncorhynchus gorbuscha
Oncorhynchus kisutch

Oncorhynchus masou
Oncorhynchus nerka

Oncorhynchus tshawyischa

Prosopium cylindraceum
Oncorhynchus clarki

Oncorhynchus mykiss
Salmo salar

Salmo trutta

Salmo trutta X S. fontinalis
Salvelinus alpinus
Salvelinus confluentus
Salvelinus fontinalis
Salvelinus leucomaenis
Salvelinus malma
Salvelinus namaycush
Thymallus thymallus

Lake whitefish

Bloater

Chum salmon

Pink salmon

Coho salmon

(silver salmon)

cherry salmon (masou salmon)
Sockeye salmon

(chinook salmon)

Round whitefish

Cutthroat trout

Rainbow trout

Atlantic salmon

Brown trout

Tiger hybrid-trout

Arctic charr

Bull trout

Brook trout

Japanese charr (white spotted charr)
Dolly varden (Miyabe charr)
Lake trout

Grayling

Some Members of the Serranidae Family

TAXON NAME

COMMON NAME

Centropristis ocyurus
Centropristis philadelphicus
Centropristis striata
Diplectrum bivittatum
Diplectrum formosum

Epinephelus flavolimbatus

Epinephelus morio
Serranus phoebe

Serranus tortugarum

Bank sea bass
Rock sea bass
Black sea bass
Dwarf sandperch
Sand perch
Yellowedge grouper
Red grouper

Tattler

Chalk bass
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sunfish Bluegill Longear sunfish Shoal bass Smal | nouth
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ni qr omacul at usBl ack crappi e Still further exanples
of fish that can be treated include, but are not limted
to catfish, sea bass, tuna, halibut, arctic chart,

sturgeon, turbokonid MEREFs oﬁtﬁb%ga‘i%@:fa“l* apia, striped
bass, eel, sea bream yéllTowtarl, anberjack, 5grouper and
m | kAikei NANRer ani mal s are alcovpsolemRgt ed to benefit
f

ch as Shgersbeadrtl es),
st er s, 9% B8a@m spy |

present |nvent|on
understood to i

r abPihbc P RANRE hor ses

the term corrpanl on
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Ree ﬁ 88A)PAY ot her

10, whi ch the inventive

;ﬁ{fe él and/ or

het i ment, the
pur poses of the
ani mal shall be
pmildogs (cani ne),

COMMON NAME

Aequidens latifrons

Cichlisoma nigrofasciatum

Crenichichla sp.
Pterophyllum scalare

Tilapia mossambica
Oreochromis spp.
Sarotherodon aurea

Blue acara

Congo cichlid

Pike cichlid

Angel fish

Mozambique mouth breeder
Tilapia

Golden Tilapia

Some Members of the Centrarchidae family

TAXON NAME

Ambloplites rupestris
Centrarchus macropterus
Elassoma evergladei
Elassoma okefenokee
Elassoma zonatum
Enneacanthus gloriosus
Enneacanthus obesus
Lepomis auritus

Lepomis cyanellus
Lepomis cyanellus X L. gibbosus
Lepomis qibbosus
Lepomis qulosus
Lepomis humilis
Lepomis macrochirus
Lepomis megalotis
Micropterus coosae
Micropterus dolomieui
Micropterus punctulatus

Micropterus salmoides
Pomoxis annularis

COMMON NAME

Rock bass

Flier

Everglades pigmy sunfish
Okefenokee pigmy sunfish
Banded pigmy sunfish
Bluespotted sunfish
Banded sunfish
Redbreast sunfish

Green sunfish

Green x pumpkinseed
Pumpkinseed

Warmouth
Orange-spotted sunfish
Bluegill

Longear sunfish

Shoal bass

Smallmouth bass
Spotted bass
Largemouth bass

White crappie
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15(equi ne), guinea pigs, rodents (e.g., squirrels, rats,
m ce, gerbils, and hansters), prinmates (e.g., nonkeys)
anwoa0i7an®j0 such as pi geons, doves, parrots, Hqﬁﬁhﬁﬁ%ﬁnmw
macaws, canaries, and the |ike. Phar maceut i ca

conposi tions 20A conpound of the present invention, or a
physi ol ogi cal |y acceptabl e sol vate of the conpound, may
be adm ni stered as such to an animal in need thereof, or
may be administered in pharmaceutical conpositions in

mbﬁ%&%ﬁi@ﬂ%?#ﬂsmt erials &{%Fﬁg with suitable

ex ; gues for on and

adm ni stration of dru% Igma be found in Rem ngton's 25
18

Phar fHtBIbgr exampleis«idish thatigar bedmatehingddesp but geesnin,

litdfed tAESRREN, bal BB, tumehéwuinaraﬁd O asm&irgteeﬁ hfmlrwes
di scussed in Remnton rel ateeirlmarl to use with human

figaidesngale. qrspeiiaria, %tﬁ'89d PasRiias) Sea\PreRMmyeiqwiat graleripgk.
gmdpbraﬁ@nhmﬂgm patients by techniques well-known to those

s e BTSR DS AV AR T PR b

mwgrdudkﬁg traesdald (aicrtduekaryamb&) reptiledi (sedh "e throted
ende wat

T GRS e hRlre B, s B SeiralPe By
(slichper sopusnamhshellish) aad other emnqmlk:alanlmpcmant aalntals for
B8 ey e e tg S SE R beyvElh romting ancler
pmpbmmf%m@none that may be adm nistered safely to

ani MR SnothEEdRbadinent ahe 3LbjeBl |sfa°éorﬁ8:§‘qu|§an‘iéls%?t ion is

one that Is, or may be, an i ngredi ent _of the animal
PHERGSER Of thel RreseRt 'Bb‘?ﬁﬂ%‘r thedgem"sRIMBAUOR cBRMA 8L BRs or

uﬁu@n%t&fmatlﬁcludle WBi1§dtaed H@Ilr@)tddg% a6inefli rabbit sfedi< FBRdes N
relatlvelé %éaqﬁunts and WE‘ are / s tabl for
(RfYird: 9vig 6|H‘Rf{ The (& RANITELS: FHF QG OPBHISt 3D he feed
hgntstml d_s), qtnrrméé fe.or naa‘n:keys)aarmdl ammsmgcllatae pitdauis| dasvtﬁsr f

endi n cal carriers of, diluents suitable for
PREH BOSEI MArs e aruies. POy Sl o, di ot 11 ers’ dried
grains, corn meal, citrus nmeal, fernmentation residues,
P@mceuﬁsalecomheﬁtbns/\heat shorts 10nol asses sol ubl es,

COT NAGRPIBHc of L BrtenP Al idr, o &5l sﬁﬁygﬁ%élﬁ/' ept%HéShed

I i mest one, e | nventl

splygtenefitbe yaomr@p'@d seay berasinjnistared ge sugh te ap awn#e@ need

tﬁ?é#ébf 8f nidlyl BdhdBinisteicdlih PHarmfaddutBst cEHm SR HsNE which the
HEIPSI“ ons cont ai ni ng rom about 0.05 to about 5 0% or
foreg bs

qreRieraisEHe nived “Ea@%eéym\'ﬁéltﬁjht TgehRiRdes iRGent i ve
fereationdsncbadmpadtidtionlotdhygssay 8blfeussin Remington's

Pharmacological Sciences, Mack Publishing Co., Easton, PA, latest edition.
The formulations and techniques discussed in Remington relate primarily to
use with human patients; however, they readily may be modified for use with
non-human patients by techniques well-known to those skilled in the veterinary
art.

When the inventive compounds described herein are administered as a
component of the feed of the animals, or dissolved or suspended in the drinking
water, compositions are provided in which the active agent(s) are intimately
dispersed in an inert carrier or diluent. An inert carrier is one that will not react
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15f eed pre-m xes. Feed suppl enents, which are fed
directly to the aninmal contain from about 0.0002 to 0.3%
bywaengiwoood the inventive conpound. Such sup [ﬁﬁ%

added to the aninal feed in axn anmount to gi veqlt Wobn s
finished feed the concentration of active conpound
desired for the treatnent and control of susceptible

m croorgani sms. Al though the desired concentration 20 of
the inventive conmpound will vary dependi ng upon the

I | ar
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tHrBLéﬁJlﬁ?ﬁé carBBf BY n¥ithd :E nduT estnPHi %.n.ﬁs orr%if\ﬂ%g?f
dmnistration are ora en e ternativ

C@ﬁ@%@"&&ﬁ‘mﬁ'@ﬂ@fmﬂh%b% Wdabqvté 0°(9c9'l fromtaheut P 954 to

aﬁdﬁti 2OV oy RERAE of tfh@rm@é?ﬂﬁﬁ lc@mpeYinBs %R@béﬁlh@l&ﬂ?%uﬁatﬂé'a‘ée
or. topi

cal | 5 formul ati
fefd %f@rmgxeﬁoﬁ{?%ﬁgwa?%"e?@fa whieh a5 ?%?d\'?ﬁtbléf’ut’aﬁg aam'ﬁentam
freAn@ssI @.ab02eetd. 3% it Weight erthednidrsiss eonimuadt her case a

t d
2 GG PUPTBREDR TR AERYD IR I 95 FIAATPYRL o ghe e
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ol bl B AR g PR UL I AR Bt
oathﬂ inventivetdoorpanndayh vary dependingviipan Wierfattars mentionades.
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nary S e inventive co oun ar e lven to
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ossg00d . to EBBUt 3.002%, inlthi® PlEd ihzRdee\MiBievelhe edidddl dosage

faorns, such as for 15exanple, tablets, suppositories,
aﬂﬁm@?b'@&e?”'él astic and hard gel atin capsul es, powders,

sol uti ons, suspensions, or aerosols, or the Ilke, in unit
Routes lof ixdidisigteatianr ns suitabl e for sinple adninistration

e s e g S T
tho apopodndér sdivsaterwm pmseatsmvemlomm ofa@ mearntaceamal i n
BAPSHiIBR cof¥hihg &l it RInB&JF this invention to an organism for the
purpose of treating or preventing a microbial infection.

Suitable routes of administration may include, without limitation, oral,
rectal, topical, transmucosal, intramuscular, subcutaneous, intramedullary,

intrathecal, direct intraventricular, intravenous, intravitreal, intraperitoneal,
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rmdemaﬁﬁaa&t@én donFsetichiécofahé bfé“déhﬁtdvéﬁtl&pﬂ\%@fﬂef ation
is at or greater than e mni.mum i nh b|tor|>/

ranqge t t
St propesae IR (1 BB S sing 8 EEDEI W
kbowh rmbtfngr dB*soIOhgpgran:JIwmgberagteedn?ldnguwgam@c_ t redti@bifying,
u a en X1 Cl .
ofifasa it ERTARSRG 7 RophyixDolfbkales. ThE oRidobiE may be
faramnul@ted e cdmjtiectivinneith bye sr andepiysibegivad e atcetable carriers
cB&%‘?@fi’\g{ &%Hhéht& Sh%&%{nﬁﬂé{&p% fsgng%gée Efd&%?émﬁ%z Elﬁ %;t v%or
CPﬁ@OPéﬁih ito grepardtionss@ichtan bt&rmﬂmhagnegwt(cal_% qupefror a
fwanmdﬂ @Heﬁ@ﬁ@tﬂ'ﬂ@%oﬁfme PSutd & %am.msfdatmﬁ dRiskAds
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subcutaneous injection, the compounds of the invention may be formulated in
polar solvents including, without limitation, propylene glycol, alcohols, such as
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30 Laboratory Standards Institiute (CLSI )i The data
obt ai ned can be used to formul ate a range of dosages
uswouboziomoopat i ents. The dosage, of course, MBY MAT5¥006/048929
dependi ng upon the dosage foesn and route of

adm ni stration. The exact fornulation, route of

adm ni stration and W) 2007/ 079010PCTRJS2006/ 048929 29
dosage can be selected by the individual clinician in
view of the patient's condition. (See e.g., Fingl, et
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once er day. unt rval e adj usted
i ndi 5 TR ¢ P%“'Hfgﬁdg'g fte'?@ "?)‘fe”lt'ﬂé tg@rrpound
tHeI‘r&gterﬁit:élI)SHffécttWeemﬁodm caarbretea;tumaae@ omesig tiroad kasw20 above

S R T B qd B9 SRk refHED e
coropoends.al hemsh¢ NeSme carhee Mi@ulated forarse ih@nirealohodels so
%E&E&lﬁgge Qlﬁtirc?l%ﬂng @oﬁéérit%[)ﬁ qarﬁ%é)ﬂqalt i c}r ecj??zﬁgr annhg O 6/0

concentratl on” necessa |l eve er tha
mimjus? inhieitasy cangangiedion éerﬁo)m atavmslmwag theyarbeSuch

irASERItioR fkhEA IbBTLstR %o ﬂ%“f@lé%c@r%‘%&{r R &bsfhge%%s@ﬁﬁ #ges
necessary to achieve the MEC wi | | “depend on the

PRYRNSI dual characteristi cs of the conpound and/or on the
ani mrbxiaigand trréaal;s@tiafefmfaayrufmé aémgaundﬂééomeameraﬁ can

bi o ssa erm ne pl asna entrations
o8 RGBS et thrRes Ut P B cel LR Bt
eppsagentahaeimads. sSForaaxaatse, the ndietnenmiintigbitargicogedriiatioal ue.
" re NGy a ] t
CRRCHP4 e B ool B B b Sl pllS | 8Pey MG P o
compeund can be determined by methods well-known in the art. For instance,
MIC is determined according to the guidelines laid down by the Clinical and
Laboratory Standards Institiute (CLSI)"

The data obtained can be used to formulate a range of dosages useful in

patients. The dosage, of course, may vary depending upon the dosage form

and route of administration. The exact formulation, route of administration and
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In cases of local adm nistration or selective uptake, the
effective | ocal concentration of the drug may not be

r eWarew/orwipl asma concentration and ot her VDP%QQI@&%@Q”S,
i nPC1/ US2006/ 048929 procedures known in the art may

enpl oyed to determ ne the correct dosage anount and

i nterval . The conpositions nay be adm ni stered
once daily or divided into nultiple 5doses. Oten only
one dose will be sufficient to treat the infection. In

d %@%8&4 o/ OBLARAT ABSHIAGE BhicRHEH iy Br RGRInROSe 48

at er e reg U|re treat e ani na

Qditians e(S@ss%ngmgld%t@én d9%n in hENs Phgenasrlogiealddasisofof t he
Thé}faﬁeﬁﬂu&“ .ChR%. syscmesw thlatervéPlftlvé '&Sn'iprJﬁQ& hRDa@hoRde

he conposition, he i ndividual characteristics
toan @w@aém Aegd gb%&hetge%@renbmﬁ degegffeclive\tp reagheand/or

n@&ﬂé.ﬁcaoabsmrémr@ra rebassShmaioticsikigidsrha ahb ®ody tissudeat
05|t|onamn|st rede‘\éljd of cour e be
mlB

IeRaNseiive B IEq BomasP IS BRT I, TS et imipaer e
|Hm]£tbait§ mcmtgﬁamgng betd ﬂ%@égﬂ rswW wifém.tolﬁgfqu mfrcaéntttimee

| ON . nanner
b Ao oE e AP tad Sodts The ke ik hin i Bnprediate poat
therfeBawinbiesgmaltyc dosearanges taes adjasiabig bater ol binicatvesyonse,
af WeR AU cBltindfop oAt AY i fitofhnfhiohERICARD, "9
framegachgeapedtive rradegtcomernundy asitvell aprfef theanbkar ratieeofdose
fefn?db@ Ber {:Fdaﬂh PﬂHﬁo ZQrsEFE b9 CQFBHhtatJ Qorﬂﬁé&%sboﬁksr t\é‘férgplta for

More prefera dose'i's about However,
sypraraneasi mﬁtﬁtr@@@dhﬁ dueative C%RPHT‘@Q %'ieélf’r\ﬁr%flyt he

auﬁﬁrl‘s?teféésﬁtﬂ dbsd HWgnrngﬂrkSrﬁ abbl€1 GK&&: ASoR r1€f)¢ﬁg?’hé ¥%f body
adm nistered tw c h the adm ni stration f he second

E@%"&b&ﬁ?dﬁ‘&"%”“&ﬁ&?ﬁ A3 Fs\gedrorn Agtinglg dose per day
tcadzmtmlesadsﬁs uT dayt Foriordlsidnilaistatidri) thevdose wilhsrefarsisiptbiev e

ﬁo. qund Wi | | ({hrally be adm nistered in a 25 dose
a %ﬁ? REPS R RIARY 10 ny to about 150 ng/ kg body wei ght.
Pr ef Bosidey atoentiaseintemalesay be mdjlsted mﬁﬁndu;allymo povidy kg

pf%%ﬁ%é |}é‘€é|9'&? m@?@%&:ﬁtm{ gFebédfFéént’ tBt n%’?g%oﬁ&entlbatigp Yy

Injectron w second I hjectiron a
ab@vabmmuadaw HheuMC loaaay othien dpemd teyel. t fech plaemailevels are

oﬁQﬂ'Pé?HHgd% bk rﬂﬁﬂ%rﬁ'elﬂlécth% Mmréﬁcg{se(gm@s)a THe IGE&ewul

from about

VRRPI 980'1 FRTBPYRAE B@t %n {= %I%ﬁ*fi o &t WO Ata o Qﬁkmﬁ*g
chRditratioh Ingced<i %&Saéma@e g@®ater tﬁénh BO?@Jnhhbltld’r‘ﬁbf‘”aarhﬁ!ﬂoblal
pgbglétior];.oﬁ'htfa maoyutt)e tagéeerteauge% usw%J I(hesaeéls%r)]/s de¥cnbed herein.
Dosages necessary to achieve the MEC will depend on the individual
characteristics of the compound and/or on the animal and/or route of
administration. HPLC assays or bioassays can be used to determine plasma
concentrations of the compound and/or its corresponding active product.

Dosage intervals can also be determined using MEC value. Compounds
should be administered using a regimen that maintains plasma levels above
the MEC for 10-90% of the time.

in cases of local administration or selective uptake, the effective local

concentration of the drug may not be related to plasma concentration and other
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WD 2007/ 079010PCT/ US21106/ 0, 18929 31 Administration to
Aquatic Aninmals The present invention also
provi2deg7mwet hods of elim nating, reducing or Fifc%)’l?s%ok/ﬂﬂmg
bacterial infections in fishgs and optionally aquati
i nvertebrates. Such nethods include adm nistering an
ef fective anount of an inventive 5 conpound of the
invention to the aquatic aninmal in need thereof.
Adm ni stering generall y | s achieved by either feeding the
' f |
ofjlBtes ¥hoRn'fhé 4R AEPHE erifioedfio detFiny ok ifRek Blssie
agwouot anshintgtvealh cont ai ns an effective anount of the active
CONMPPRDELBoSAbAY H2Y- be| édrhﬁnété’reg%nt:érdah§ Br Hmdslhﬁpd t hat
the inventive conmpound can adm ni st ered
muiigle cati on of the drug to a pool or ot her vvater hol di ng

d8sen Pg@trﬁthciem@gna dbse mnbg@hﬁrc@ngfof&éawgmﬁmrﬁm £6\Jnet 0

CEFYBRIARLPS 9Ne ﬁ%@gowd&x@ serseiove 48 PRHERIRICT BT ¢ aken

réduirefor i ndi vi dual treatment of speC| fic animals, such as
J t '

SR S LS Pracie v B ekEbTeruRe Bttt Frverbl abse

tHEGintketion, ethe tsumpnptmnlmygofthe mfev:mg organsompotinedconapaxitdmor i n

afiq il iﬂé[\ko‘lﬁl X‘héf%c%‘rﬂﬁés ?ﬁméls aegle%ﬂiéu%‘%?%‘at gé’ P!

adm ni sterin I NVen ve cO ose of
be lappraviated bV@nemprnde/sHﬂan thgaéffect ive for reducing,

el i mrﬂé‘%hﬂﬂmtef a BBﬁ\\S%EﬁIbH%dhﬁr%s G, 8 cé&fs. Cﬁé GQpérﬂient

fish or aquat i c species can be rout |ne det'erm ned
OB)fh%lP@%fE'éPieﬁ’@rtr%ﬁﬁeﬁsﬁ’ﬂb%%Ob%ﬁcéﬂ‘ﬁ 6@‘:1,5'%915‘32'0 aetiphohs

sEV& Y 6681 isfeRfich,[the ndddiRr of Hmlﬁf‘at%ﬁ' &l &ral3htrB@drdusi t
ecies of tish treated, the

‘%/qvary d pend| ng on the srp
t% l; 46 3p H%MS%&S\GPHH? RIRSYIRRGIPhysiciap h‘@tﬁ'@'&l’@é‘ gic.
I nf eThé divenfias co@paand Wr@enemgluy:@é amustblw atra/c@éé ve

d | 1 I
SH0H Prapth 1B B he ot mReg Bedha iR eafle e ofirine
thregdutrutaned Qs mopitieq Prefaralalh) the rdose esngds fRdracirioont 20 eig tog
by HFRg dHIRHEOGHE INkore SHBRANRY BbYe | SMIABESHUAE! 'Y

I'C Speclres™a
Hq:wcred whemdherinvgntige memnoynad@admlmmere@mmmtmmusquw

(WALBhte! thetidid id! eYéHIVHEmurF&éré&r @uc@%ﬂhé%ﬂ&hugﬂatncﬁ@f

I dventive conpounds are preferab adm ni st ered
thrpseeond slose ieing Me?“ftpcﬁhoabﬁ%how 3fter de aeministmtip o 30
thhfidseddde active ingredi ent can be adm nistered

seaatelgéromfood it is caontenpl d t hat .
S LT Svint o doverting cortRoRe Sl STeTRllY BE acRabieltrdina
dosé earigiveg fromatbcte d0 rig e dbawt1ed rhokb tfoelqdve‘@lyt b’&eﬂfrﬁmar ed

i ncor tin any, f c oy t
Y ab e ANBRE Fon' St g %o S0 HOKE pofl) Weit” Benetiny’ e
ﬁmwraeﬂ@smacmadsaa@ﬁu bé 48R d3¥ avecdrabingedtips labbae2d to
ag?gp)#g:ﬁo&rgdﬁgpl eve the desired dosing | evels. The anount

conpoun t he present i nvention incor por at ed into
t he i1 eevinsdbie inventide sempound wilkgergralabe admitisterrd iz h

d@&@ rér@ihg FQﬁw Jq}a}a 16@#9% 1561 ;ggssocw wd vt OQal?yo/‘?tﬁé) s ]

bi omass/ di Cat ed refera contains from
“&le%;?dgm’nﬁtgreg ingirimbinanyyates pa;bg fQj’faS.f legg asaﬁ gllrﬂgalg/ indicated,
el ol 3R] About tirEead AbuléilenQiags000 N per kg of feed.
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Al t hough conmpounds of the present invention can be
incorporated into a feed m xture prior to pelleting, the
mewocatedoieed i s preferably fornmed by Coat'ngwﬁﬁggﬁwmw9m
pellets with conmpound of the3spresent invention

fish species, including fresh water and salt water
varieties, as well as invertebrate aquatic species, an
enuner at ed herei nabove, can be treated with the conpounds
of the present invention to treat or prevent bacteria

s with Oher Agents and
ﬁﬁﬁ%&%ﬁ@%ﬁﬂ%dﬁ%h@ It is also contenplated to
adni Hhe peasentiaventinemalse eroyidei mgthased ehminating, reducing or
preRBRIMADAQBrialShBLS ARG ¥nd BptiGRAY SRLbAE irﬁOe&Sb&teé n the

sane conposition or In separate Cco 05|t|ons) W th other
Sugemathegs inglrdamdmieisteringlangfiastive amynt fean tvRBiveagent s

coRpbistEof BelnverfibR e tHE S§@RICOsHIMEEIn recd- ther@dt.i REAINISEring
20ant|fu als, antivirals, parasiticides,. and so farth,

asreall s asbieved i ather freding Hisanimehen Siedig Rt &Re and
mtzbﬁtu}e &ﬁ*npcﬁﬂfd A Aersing the amﬂbecm&rﬁmadpdmawn iRisst er

k t
s ey M e, S0 R Be P DRC e befesrabai insogien.
Itiistd hmﬂmrﬂ'ieo uheéastomd, that the ikveviveasnipound can be administered

b\g %Eéﬁc‘% of ﬁ\é@ﬁj@%b %gﬂ%?%? HHI%‘? Wa %r—lgolgl lrﬁ% g{}gt%}n?@ iy 3-

propano er erre
agiorioanttialicsviny (hehariolal o (ausqrettmc@mbownq/mn@tugh their gills or

am@{v%le‘é%@%%é@o@ n% of O 9e R!CRARS Pt@"ﬂ»%ttgﬁén WS &t

lotic I's eni co rocesses

indiidial tregtreendrof sReeiic aRIMEF ot asonpaticdiar fish®-g., in a

18HiRs BRUMSIEHo, IOFeBLRIbARABE T@Tionat BAiERE FéiBASE | N
Vi BHRBTR o BRukER I, dhestiflecibRER Eeiop o esfilne

dgfvng%ccyggnsngg ﬁzez'"xgat“’%%eoma apesg7h gﬂﬂ‘b"ﬁ'og Withs015g0:
a§er&82|s@7€opt6naﬁﬁem ofadtinihistérihglnd mdéﬁﬂ@@ktoﬂnﬂ@@ﬁ@or at ed
by r%&e ence orfenico ro rugs

o BE BRoS LR IRENiyR Fostitds s g SRR daR et
elirhinatiogporsireventimgahd baretdnadmfadtion e fight esether aquativ spETies

o33 55 rBufhradeBmiRLi o (BB hSAY SRl RbaBk Hmidisy o5
mgeﬂspdszas@mseﬂmypra:@tr othertvibes efanimalsNaltha@hs! mag2es
déﬁel ruﬂéeoﬂ"?ﬁ&Epé’&fs BWen eieﬁg{]h% & ibricksdrg4 Eﬁ»@ In

ntireties lotlc congoun
ifvpbiedeand e degree obinfertianaFPoaaeacUtues ingisrEens ttwrbfgntwe

cbfmp Bnﬁ%% mgne}%% ﬁ@aérhﬁﬂ&te?é?:%%{ d%s ;h abbet Pre/Rg ted

ve et ween a u 0% w/ n nor e
2BV 1 I B Pt bR f P s, 30 PO, B g of

adniiniSiedihg thohale intravehouslys eubmtan@mmy réttaroumsaldrty dritor

oy RO GRPPR? 2ol oo eis it fbadkd, Jri il el asaing
tiR0eainpyuahdinROtheewxter F0a foldnByd@untenet hyl pi peri di n- 1-yl ) -

desWSggﬁngg@ﬂw %Atﬁ#‘re GBSy éUn%%'a‘i’ég fhiaply S Pat.

y 1 ncor orat erence. Also
adminisiesectiat the doses precifieg abavesromatimut éO & aboytedt davse,

aqueQusieltRé h@é in?Fbcﬁ@ﬁWérﬁBé‘erﬁW%ér@ﬁ s\é%l%?@w fi%? Pd@oe e
lycol, 4% benz al co , to

SeaEmBiatet 1T i 3 RETTBUPB REPOTH A BB G RRINGe EYEHETas
.ﬁtb ehdASEIRY. asn@dwmhai foed thhy'bé PFéghré@ by m&@apérgung ato

seful in_treatne f respirato fect
suntalﬁe amount of compoun t?ne pres&g t mvenEan m% a commermally
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15 particularly Pasteurella haenolytica infections in
cattl e when adm nistered by injection over a 4 day

t regenenrooper i od. Accordingly, tilmcosin may g uscd 550
treatment of, for exanple, nepnatal calf pneunonia agl
bovi ne respiratory di sease. Wen tilmcosin is present,

it is present in an anpunt of about 1% to about 50%
preferably 10%to about 50% and in a particul ar

enbodi nent, 20 30% Another useful antibiotic for use in

%Bt{@éﬁ @gdwr‘g%ﬁt‘ 1 brﬂ&@é‘EHeV&e&r%ﬁ%% e{/e°13 The amount of

cqe@@whﬁf: evgresent rir@/e@ﬂ@e Mﬁqq lnwﬁrfgaﬁe@ will gmpesneh
oty jod ikt ﬁ/ﬂlclNQhe FOR AIORRA $3P ik fedritRE rate dﬂ%bsbb/o 2% to

I ncor por at ed reference in its entirety at hronycin

41eelf Qﬁ‘émEBSfﬂﬁlé-st fmedicateg &ftdameéeraewgetq“aﬁ mmzﬁbout 500

16,000804 E 8F k@Bf eRYehisd FiNg iphéfefdblyfRipPHbo . 100t @, GG pdl%0
ul at hr onycin i s nost desirably adm nistered

b
ﬁ g‘%é’ages rangi ng fromabout 0.2 ng per kg body wei ght
per Apyoudrocdrapelayis dfmabmsbnﬂmenmid(@drdw incorporagddntora

divided d : d d
et buboigng, F Hodii By terd B e Rint Blusdfiy, ™ ¢
c@attrigd’agu p&Qetsavitrataropeund ¢f the geesssdinvientiat.cur depend| ng

upo nAI\{? ﬁglz t@ég& 8%, |?<W§¢1 ggtfregﬂ %eﬁgpgﬁé Eﬁpwgiertvgﬁeﬁ\’égb ag g&ellb | e

bei ng sent
aglyvgfebrase mguatic emm@naneﬁmmerawemgemahgvm gaﬂﬂmtr%ai@qt

with 9ja EQ BAHAs Ztot%ég% ed&it Flentiodd treat or prevent bacterial
2007107 10PC171. 182006/ 048929 34 Anot her usef ul

infertiopSotic for use in combination with the inventive
conmpounds is the fluoroquinolones famly of antibiotics,

such as, for_ex I enr of | aC| n, f ] oxaci n,
Cambigatiopi with ﬂ?g?"ogﬁ‘éf'ﬁ %f?f&l g‘i}é‘g‘?'ﬁ'e S'n the case
of enr@éisomntemnplatedrta)adbﬂmawmtm miventad prodaug compounds in
o g}@ﬂtaat.io of about 100%}‘,5 ..qgn%floxacm S,(nb
%’P Ion; fimytalseusly PLePaueTe! 6%-& N80 SRYIEFempPosition arin
sépdrate cmapositions) voth atberudafbl art-koowh oredirsmaliageotsniSiunht | on

H%aﬁé?nél%%b ‘ﬁPfug¥e e.50 T MR rd G %? agf’”?&}i{‘%ﬁ;sfrom t he

ass Or, nore speci azal i des.
aw@ngebnp@taxrra§ aneasifisidas; bad sprorti.gs \e&lhmlrenutul@al Pat .

sl}pﬁlew@n%l4e&ﬂ§ddnﬁvé§7§1d3% likg; %‘PexZﬁ. le & |é1§gntlaﬁ'éylzﬁag to
aaﬂw"ﬂesa"ibaft km@ Sten%%‘g (OQ%P&PH}“@) @Qu?omzpo"at?'nateﬁn With ¢ h
thd ﬁvbﬁﬂ'\%bc}/ommfdég fSlJoﬁd‘ehM:ofsﬂﬁ@(z@é‘ A6rfécdINglsb kABivh Itra%t Des.
| I | r..use G n W
S EedmSlandeRemiFage Q'Wé’aP%'f"PB@?TgrfF‘Ré% Tordbanbl.
Apattier putfarrey antibiotit ebmpoynd usnB-(#mdo)a%ﬁ-aie‘thxdg@fonyphenyl)-

21‘5@:&8&&2“ & fquF’o-mobé}%l u&ﬁotﬁ?rt &e&fi\ n%%tlililc h as one

eni ¢l Fin K,
thiamipbeh ilcph Prmmes: fdrlthen mamf@ctummthme antl mtlcanmmmﬂdsi n

Wgﬁ eﬁhéa.g{e%ms%ﬁﬂ% Qu&Lgﬁ?}cEF eéO%Pé‘déé"&{b@ggﬁt?Jh%.“rbét*?Nogf S

t1ona :fartlcu ar actans I nc

A InR8 T Sft 4. 918 A3, 480; 4.876.8R4nDR3T7.4841 4.7 68.4P0; 5,567,844,
5CRISIO0) 382,675, I5L8 LIRS, 6881387, Réreblfhcofiitatedsiper i n
relzfgrenc%. Other florfenicol analogs and/or prodrugs have been disclosed and
such analogs also can be used in the compositions and methods of the present
invention [see e.g., U.S. Patent Application Publication No: 2004/0082553, and
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20 formul ation of the present invention optionally varies
bet ween about 1 ng/mto 500 ng/m . Addi tionally,

t h&@opprE®emto i nvention optionally includes a c

for the treatnment of a mcrobksal and paraS|t|gQ?ﬁ%g@P@§¥9
in an animal that conprises one or nore of the
above-listed antibiotics adm xed and/or in conbination
with 25 one or nore of the inventive conpounds, and an
optional carrier and/or excipient. For all of the nethods

Uaé‘dPétQﬁ ?HIS:%RM%J’B SRS, %ﬁfi’% 1'8%@1 hEs ﬁ'd?wHuéh A aI SO

cont errp a at t e | denti oun S are readil Yy
hergblydyeatppiated iy refaranse intheir QméefdﬁsanPénéhQ apkRiolic agent s

c&‘h’bobh& | ﬁ%ﬁfé?ﬁcd? qnte rc%hl:érﬁ%t\bﬁrdf @lHﬁeﬁi@oFtlﬁﬂﬁﬁll)Pfs fRi%h 3BLLES

i ncl he ecto- and en oparaSIteS
16010 SRk i ItPHE G ProloEra ) BT 3%t 3okl

489PWRE EDER EncrE Prévefba befifd MMEsstIbBut mm,lwwknom agent s
and net hods of usi ngt'qprew ous]|

1y knoyn ents in rtain
opt i ORAINCE BB ABRICtG FrRIpPaiNd fopHBR P gﬂ"’iaé'oﬂé”'éhlﬁﬁoyed
inventiW:@Apaudds’ RQilckid8eih. PHRARREIN4 391 cBtidé antibiotd thaitis

i mul . 1y
sy BEahed b ARG R pshita medme o PEEsiar -
dasmykmmmndgﬂﬂq:mnsaeponedﬂy daiclocseel imtJ).Sueat. dlot 4}820V895agent s
hSF&HﬁX@%RBPaEe&gg éfq%ge . 7358 p.%k ko8 .ﬁ’@ré%? @é%%gﬁ 695 is
pests. ese a I'onal ~ agen Of use’in co
apiinjactahle, aaveows fpemlaﬂnp@enumsm(ﬁqz@ éby volume) @rqﬂyéene
offchr, h‘%’{lﬂns L?ﬁ\% Bbﬁi\))l %ﬁ:ohéH%Hd &P, tofs@b rﬁéﬂi@f%etwe

aver nec ernmectin, noxidectin, erryC| n)

insEpdient JHIGIOSN MayPe RIPBRREEADPDasP 0f |a§@emaat9;
TRlidde Rad béé’#ﬁ)drﬂ t8 becds‘é‘ﬁﬁm ﬂbatn@éﬁ@f PEspMatifly infections,

subsfﬂrtuted henol ni t r oxyni %’ ﬁ‘? rimdjnes eyg
PRTHCRIAY| aSt?‘fFPH%f’BFm éYZ’ i ggeqt@ng in cafflg %‘imﬁ\‘ﬁie’e b
méaidnwtaei day Grédthhénit adbd aAécdtdﬁﬁw BIgResin fmary e héemlg.
or, co t I‘ O tio

; : .
BRI felor SRRRIRIC PR LR ARG R AR BT B dpaPratoy
dm§eMB3 tilnhlvosindk psessent, mesnreszami ésahashoust pf dva@dad % to
S S el Bon o R B R Aot B ne
30ffel ude, e.g., dicrotophos, terbufos, dinethoate,

di aziapgther %éfﬂl LRLiGB1ic forlusk Wk%f)%tloﬁ%\{]ﬂﬂﬁhg SRty |

chlorpyrifo mal at hi_on, oxydenet on- net
Cﬁﬁ’tﬂqaﬁﬂﬂéﬁp%'!ﬁhr%@éﬁﬂhgt”@t AN mymﬂrgﬁarq@pwpordance

vmrtata iyr@ébdtm@ysm’eﬂﬁ |n phorrdtent mmieaf.@mw 2003/006SFHPAE,
ounds. It is ﬁ“conteggl a ed

t,
W RaIRrREY RO e SoRtRn e e Ve T el Recs
peesgmd imitfecrable doea@afmms dtypAcerasdtionileéass ranyphdifibmgabout

Sl RLPR s FHSEL 4yl B8R0 oAbl fitorn
dosgeemnEngorg inemtqqmlt p&m;; @ied &g boby wesghiturer day (mg/kg/day) to

a%BUI%ﬁ’h@;‘/l?&déﬁd @u%dw_? &F‘)&ésfe{s ? sWoWﬂ?éﬁ'o%@h&?

st cl ret
). |andsmgmneéerably\ﬂa§$ &9 9n5 mgisg eote oetwice wgekbrt attmqugh

v%ﬁﬁfﬁsr\hiumecgﬁéﬂ{r BE& G de‘p@ﬁhiﬂgﬁ%ﬁh't@% spé&gs Nvé&ght &%y T hat
as an acari
condition of the subject being treated. Tulathromycin may be present in

injectable dosage forms at concentration levels ranging from about 5.0% to
about 70% by weight. -
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25cont enpl at ed conbi nations are with m scel | aneous
pesticides including: Bacillus thuringiensis,
chwerzebbenwid at e, fornmam di nes, (e.g. antltaz),(ﬁﬂ%
conmpounds, e.g., copper hydroexide, cupric oxyé% <§wm&n9
sulfate, cyfluthrin, cypernethrin, dicofol, endosulfan,
esenfenval erate, fenval erate, Ianbdacyhalothrin,

nmet hoxychl or and sul fur. 30In addition, for all of the
nmet hods and new conpounds descri bed herein, it is further

Cont AABRF 696 nﬁﬁtlﬁl%ﬁ: fof Ggé Lﬂc écﬁ'ﬁblﬁgf'm%ﬁ%& veﬁﬁ‘ver eadi |y

npl oyed 1 n co syngergi sts suc

cpmeumlﬁ/ls tbetﬂumqmlr(qhmgs famﬂytof pptikiaties, sHeR pnafpé exarppPlg;

RIS B38h, Sh, BNA 3d T rols, o

cagraPbefretioxapindy may e admigistaras &h2 GPBFENtEtonai Abaut 100

g il QRINB S achi ﬁway B6feRBMt iR =000 rdeRBatisi 6f ABYut 18D nigIehl.
SUSt%I ned c?ntro of parasites (at, all sta es of insect

devePdsratserulimagrolige,gntiugjics ¥ wnéﬁ%'@%m gl pjtiathie  as
.mhhv@aorwpb@mds inBRIderonfiguumas froad tHeh@asoidtolfdéd] 66 more

e T
Pat. Mo 61311594 % .64 72,8V €r61RT0,i 168, BRbEI7¢HeIt ?mj 627 [(25%y andh)
e Ph NS PR . SRt A KEp gl s, BRI a
640fds434, @il of wmmnwi@e_(rebg mcomqratcdm referepga inthdir gotireties.
(e. gomé}yds%ﬁh%l db.dnE% fFaRERM éﬁ ﬁﬁatl()ﬁ véthy th *‘i‘r‘{@éﬂtﬁé?' e), 10

prazi quant el sone or ganopho tes suc

CARPRHAGS U}?Htsi@ taﬁdewya?&n%ﬁ. @@rtlcafaélya;we&@w@m gckd to be
oRyRkAYRMinenN such conbinations. In particular, additional
ant i gﬁrasml Cc cogﬁ)ounds useful within the scope of the

pres frer; anjibiptics @Cbidéfbﬁfaalﬂc?’ﬁ%ﬁﬁ?'? s gngof thepenigiligs,
eOé Mélﬁﬁ@lﬁérﬁ@mwmﬁpncm sinakienlira e wasontitigatRyresfmect i n

nds Is a ser of ver oten
il R En T e e At Brer Mithiffe: Addtprela
paptectiar et factands padluds thesephdlospdrizasiati 4 $or examgpiaal s. A
r 0 r . CO .
B FE RS G T R EnT RS B ARt e
fonmwedatiaroof ths nrwwmnhon bptionediy tvaries betwasanabay Atrhemildo
5% rﬁrﬁ{m jive of avernmectin and is generally produced as a
xture of at |east 80% 22, 23-di hydroavernectin Bl and
| ess Addlirnatuthe presenyinvprtierortionedy Inelulas. a compagitien fori s

i &ebtﬁaﬂ of B rklcRbidladnd PR asifle m&téﬁ% aheerrmhm thBESsrApfsdsed
R TR e, b ER AHBGTos 08 T G CREIAPR
op@rashdre®f dhe raeative compoliits, Bihd ahIBliodal carrier and/or
excipient.

For all of the methods and the inventive compounds described herein, it
is also contemplated that the identified compounds are readily employed in

~ combination with one or more art-known agents for killing or controlling various

types of parasites, e.g., including all of the ecto- and endoparasites described
herein. Thus, although the inventive compounds and methods are preferred
over previously known agents and methods of using previously known agents,
in certain opfional embodiments they are contemplated to be employed in
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25Abanectin is an avernectin that is disclosed as
avernectin Bla/Bl b in U S. Pat. No. 4,310,519, which is
hewelzyorionmar por at ed by reference in its entir

Abanectin contains at | east 80% of avernecti nqg:¥§]52008/0489‘7t9
nore than 20% of avernectin Bib. Another preferred
avernectin is doranectin al so known as 25-

30cycl ohexyl -avermectin Bl. The structure and preparation
of doranectin, is disclosed in U S. Pat. No. 5,089, 480,

o3, IR BERCPSE RN (£ B 6888 lhsosiion or

smamorpmer@nséwavem% eftrknopnn aﬁgntsj@ewrnbmnﬁqnsj@&wqh\
ﬁlﬁgﬁr%%tﬁmbbygas%al|l% BR @ohﬁolWMnJJsQ%éé Sfpd@s. No.

is hereb Yy i ncor orate ﬁjre erence in
its Emsqﬁwt-ormi@eﬁets far %%W“élﬂ“'a%ﬁ'%‘ﬂtﬂ”‘ § Bvealivehect i n.

c&ﬂblaﬂﬁd?é ing.ldgg fgﬁeiémp{eh art-known antgelémntncs, such asdfo;'] —
cl ohex nme ro eox i hydr o-
e{%pa&eoﬁ%rm%ms éteew&ae ?ﬁ‘ s%fiﬁwga@éﬁ w‘a'a M | benyci n,
b@ﬁzﬁﬂdazoléis (@. %@mmeelev\mﬁenaazaej &tagwylémmg (eeg.

er nent ati,on enycin producing str
clegh Bl sryRE L, bt pnaral e, BRRRVALN Bufinidihés o
perantk|}, inliazathitbZohess (| (mlla&armsolpb ane grazipuatel. 10 nore ful ly

des Ckhg‘ggnél%%%wg%ent'\"?m l?i"lgé %r §§9tr&ﬂ9g He:;%s nglSSe llr\mlo

3,984
C(mfmmgnywﬂw the frivemtivé goeporody includetthe oRjgnophlesphatean be

pREGRAEL TS cRRS OF bQ@lﬂ:léé& l’gééver?%oacf\%ct vﬁgzgﬁ 4d thekticides

5,399, 717, 1s a mxture o
aﬂd lae"@ktymns'@ppemrﬁmlmw%awweé}rgﬁnmfwsahate pesticides
wfl:lud@@@“dnc%pﬂ&t Mb@ﬁhn&ﬁi&ﬁéﬂi@t drzRioh, di%bﬁ’&ﬁbhab' y, a
salt _of emanectin is us Non-limting exa esof
trmwrbﬁz'@ﬁaﬂ%mthvwlewvm H@'#IQ'Q& Pqul%%etBP
merw@mtdopnos rsdepdate hehyas iabiaﬁhldﬁsmétrbﬁdarathl&h Sneﬁabhoé\lo
erive enz

t
oBoGte; oaanitin shasaang o AR TReaie Sfiothds it s
aBoi ahntgrhplapdtbwi incladée donibafatlans of thel idyentiveanethads eéndand

c%&g)gghgg W|tm§£b£ﬁ§£q§€§n%¥$tlcﬁ&% E'enzo a(i' n Sgélb“ ed i n the

I'nven mectin’ 'omectin
cagbofireni aldicayb, knelinatagnethoayyi, sic eay el @smnwm@imwlth the

gd 5*' p@fcﬁd&%ﬁfi‘é'fﬂﬁﬁ@%eﬁ?&ﬁbl&i%' |Mc|98c¥ el oped to
e use

asses and roups. was t he

cpmpinatigpa W\'@&"P'ﬁg%' B‘Pﬁi\ﬁ‘%ﬁo'&ﬂ@ﬁ@c‘? EUWP&H‘PM\% W Ry§ethrigs
(&owau a8é9nthend vaﬁémmha.%ok QSg\MaildtArial eemedid, periibthring!
E‘Vﬁ?f#sm meataﬂ_\ %tlthas headd|t|pnal h

trg Hgk agfl nirating. Way i Qftessgypploved qRan anaricider Liher
cbafeint@htey.combination$hute eathipastéliameons pbbﬁcl@é@ﬁxenidmg

ntion o on C S cQ i on f_one
Ay B el BBl TRl K el PAiNe S tild i toz)” B8p e
campiopads.s. §.¢ copperdrurdxide, wupyic ioapdtilorid e sutfade, nodlutsin,

t
ﬂﬁé%%gﬁ% fg%cgé#g §pﬂ§’%lrlﬁgf aﬁ&g&h\&%ﬂa@ ERAISHE, | Hbda-

cyhalothrin, methoxychlor and sulfur

In addition, for all of the methods and new compounds described herein,
it is further contemplated that the identified compounds can be readily
employed in combination with syngergists such as piperonyl butoxide (PBO)
and triphenyl phosphate (TPP); and/or with Insect Growth Regulators (IGRs)
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30 reference herein. The antiparasite 1-(4-nono and di -
hal oret hyl sul phonyl pheny1) - 2- acyl am no- 3-f | uor opr opanol
cowpamTdsyna@s described by U S. Patent Applicgfd

Publ i cati on No: 2005/ 0182139, 3¢ ncor por at ed by rel"rggéor?gm"sg’zg
herein. The antiparasite WO

2007/ 0790111PC / US2006/ 048929 38

trifluoromethanesul fonanilide oxine ether derivative
conmpounds, as described by U S. Patent Application

rﬁ Akl e%pﬁé&%@?(ﬁﬁ;ks) 50GPALaMAbER- YN &fr6MaBmE.,

h t
mster;%ygn% G(tg13';(;‘5&%%?"'!’%‘@%5r"vt'%‘rﬁ’ﬁsrqséaleﬂrﬁ%“dﬁﬂ@f as
p&%&éé gﬁ%llk&‘(a#s%f .ﬁs@cea&ve‘f@@héﬁtamcm.ﬁgl BhiHBA PR a51|mal

. 1ncorporated %re erence herein.
s%?q.tpa§ wellgs within the enwronment of the animal subject.

N[ ( P lombiaxtonaNGtY dciddidnds, ryariia, UOT-a 08 tHhans viddraiarhdlon

a R NCURIYF 89PFiSn SSTL AR AYFTISENDS (201 YTSEBRLTRYAELIN  onan
milBeshgtiny, aidnz@sidazsies @s g/, laltﬁa@hdbxolu ficlabeptazae), on Ser. No.

sy BiiEs thap s eril o bR s LR RSB 14

nitrox i) opwimeit nes de.gl, frynamte | einfigalzcdizionaes (mpo Mnnsels)

. S o | .
PEEREB R GyB%pHeroBhBitePas SBB s i daichos 8
pyratlofam e hlseaiontemplated toThiecerpleyed in suscanbinations: esent

| nveRt A GHcHRY a@hﬁeng%ﬁgﬁ}ﬂ@cdﬁpM' JRREd Withvi {Hé s%oEe

f1 uki ci de. Sui i ci des i ncl , for exanp
of theRrasridavestien are praier@kytamprigedefdae slass of PM?@"LFFQS'H and

c&%bb@rﬁl@@mﬂ Qatehtab‘mé' thB%v@Hﬁé&m _heN df Q@Fndohnﬂd@li@é( 8eries
f;onbl nati ons nm urther incl ugi(‘aﬂ conbl nati ons

¥ et @ntigera ¥wa@§§nﬁ RO PSVAAGR B gi8ad spectrum
ofengupanasites| andesbidpdrasitdstintrhi@mala/e conbi nations, it is
al so con | ated t growde C nb nati gn ht
v oA Rl TB Ritiou 45 e B e ra N ot . 20
cavnpbundseithiartheatopgeal thk presardiimentios s izernmectine I\@Irmem S,
f -1 nf. ve
.sgal‘lzém o Atﬂ @%Ja‘t’ﬁe oft érrﬂ&ftllﬁﬁ%\fiu ?;ené‘r%inypﬂgda ced as a

|ons, I'cs and
mﬁgrm@feaitlaaﬁt@“/aaa 2Brﬂmwdibamrumcba|3§a§od Hesssthaa O m@2.23nd

dﬂ%%to%s/éﬁné&rn Bie NRAERh iQhisObsél FAIZE P Ao &4 #9589, SUCh

ant i ctives I nc de one or nore anthIOtICSt at are 25
heyebydnearpgratest Byl fafencer Warmestinkps bean wead asian Agtiparasitic

abEMaBitie4e vEROIRPANIMSI PAradREHAAG pafasttic disdhssMbd thednid-
ggé{go& tion and/or in separate dosage fornms. Art-known
biotics suitable for this purpose include, for
exanpbeamettio fean aedratbclintieatiabineRsefastdvermectin B$a/8199in

d
SR ATRE? oL whlth i B o R By O BRI
epftiretye gibamealin gontains lat saast RO%wf avermattirmBa ahd nehedrethan

zg%gofa\;erﬁ,%g“@bqnent s, vitamns, anti-inflamatories,
anti -1 Trect I'ves and the like, 1n the sane or different
conpdspthies peeferrgbapenTrdinds oRUTFAYNSETD BNBYS 25- 39

cydlbh&R -%vé.%éa.hrs | FRERLRENr&ERA brepdPStidtiSs dStathectiRAL D

steroidal and non
disclosed in U.S. Pat. No 5,089,480, which is hereby incorporated by reference

in its entirety.
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steroidal anti-inflanmatory agents. Non-steroida
anti-inflanmmtory agents, including their racemc

m WourE®7®ro i ndi vi dual enantioners where appl iggdRlsSoosfabhe
i ncl ude ibuprofen, tlurbiprosen, ketoprofen, aclofenac,

di cl of enac, al oxi prin, 5aproxen, aspirin, diflunisal,
fenoprofen, i ndonet haci n, nmefenam c aci d, naproxen,
phenyl but azone, piroxi cam salicylam de, salicylic acid,
sul i ndac, desoxysulindac, tenoxi cam tramadol, ketoralac,

f | UfRn‘%tﬁéF pretéré@bddPnedtih ighldRisetan MSx@éJ:tirP)é'lsit‘:t l@wown as
nopér ne, antipyrine 053/ F‘G ut azone, apazone
LgFiead apha is knewarfram M5 o atc Nan 836 154, Mhig) igihereby
lrﬁBT‘ddﬁét%BQW: refétehée mwe};mmetyl n, col chi ci Se g[emecol ci ne,
uril no uri no ne o

G roRBARRE prerL BY e S SR BRI o i de.
cmmgyl-eﬁeiéomﬁ@thhbmmtja dé@dszmamdﬂwdrMF(hyﬂmPWm@)e

fen, ibufenac, naproxol, fenbufen,

a%%/r EB énmord?ﬁcﬁﬁs $he sodium fenanole, flutiazin,
net aiilbehgcinl et B ds arsuthstariek evhickeis isehatad fdom ehe

fe’rﬁn'&)‘x{’eft%fﬂrﬂﬂ 8'rea Bérﬂﬁ@ﬂ‘gﬁj&ducr@sé@%% Strefdity %h?ﬁé‘e”

pr oxa Z Icam tes netin,
rrmrqomanfsru rﬂweaﬁe@nentatlon condifionsgmd the wdatlm@dﬁﬂtmas are

i t
O #;Hiaseflbé@ﬁhﬂr$$%? NG. ryﬁé 388 a_na @@Obgywo .3@,8 4.564.

tiron wt uni X1 n see,
6, 796MBETERD, (NHpeXy-f Sepape 'anwe@ayﬁfmﬁcaa 303/ wfé%ss@hee

pidparé$ a§akkEMed h U.B. Pat. N 5EBa2PH oaabs@lgmtr, istd@iRGRsENt
i nvention proyvides a pharnmuceuti cal g&éﬁl tio

Melagyigsa c8RpBhERITMethyapy ’%%"’Bﬁfmﬁ g @ﬁ‘géh yleoxy-
4f—bpfm>éthyle?mmoavernﬁcmh(B1|d)aPra’éta{b1y 23‘ J‘sjaigﬁﬁir?iry\ga@erst&ed
ngl ude, for UCOCOL.t i COi uc
NoBRinfs seae kel shaa Rl wipe T nBdBY Grtifhd Rssent
inveotiomirtchakothe, salis HaswibedsonkS. PauiiNa &, 28&3’(1 Oretdny balts
d?ﬁ\?@ﬁéﬁ\r\fenzg?cr% gssu%gﬁtﬁ?e%oﬁ]&zopé SSIG' %lz%ﬂgfulgontlc aCIfl citric

I anti no cl onet asone anci noni
atidudhoshotricanirb tardarid aniboRleiccid,canst the Imeuluostwbtmebly

tr?ecgﬁ-%%éi‘ﬁn sféltLl%reGrﬁH@;Br‘éQSnt 1&%&&%‘1& SRRy ?&m BEHz6L0NI de,

sone, nonetasone, arnmaceuti ca accept abl e
sal t EPHAGMAFR nﬁ@m%we!wwnaaﬁ ﬁa@kfﬁq&yammo -4"-depyy-

aQ@rﬁ‘iﬁl&&intBP'EbnﬁBbhechﬁ v@@%bé&ﬂcal%%éifeﬁﬁ%@ﬁt@%é s |H%‘RK:a&Te
devi ce, such as an FDA

gens 3 {:l) Igrgoove g
C@éﬁ $,PRd G9E BPuRpMtavamihe iivgEmes 94 %"e’ccﬁ'é'm
aan\myveegaumrt@m endo- ameemhrms inmieea)@m@bemg\mmmal

710.79010PCT. 06/ 9 cQnpr.ise
S G, S, 108, 1 et SO g bR sy
pdtesp eveerdedigeietictopigibe acconpani ed by i nstructions for
adm B T
acco%gm ecfi q%ﬂion &ﬁ?@@égﬁ@g%@t& %dg otnrharﬁ%lﬁ%ln?gﬁ%gi ner in
carrma’mpsﬁ@nel@emdw of thpdoliowing mrdibaragéacpmpegotiat i ng t he
”anuﬁ'ﬁéta‘MISarééﬁé .,ﬁ%zé 'fb@&n@%ﬁﬁg% touﬁaé 8s d\é@z’fr@ﬁéd by
notice is reflective € agenc
U-Br Ratent Me"%md’sqmlpw ?:28P5/9 ﬁaﬂswnc@amaéé
réfdr8rideHdrain. Ofhe amtpardie 1C@-mbAb Myl €, may be of the
| abel i ng approved i? the U.S. Food and Dr&%
AN WEHIETPBHPhgRY %? BS¥PMIAG-3rilugreryePanol SPMAUARRIAY ed
dlﬁé@rﬁb&it.by UlS@fFl’ate@ﬂmt E:bf|¢f098bﬁ‘d§ﬁ‘ﬁhltl\$db?00£ﬂﬂ¢mn? oflthe
.l nven 0 or.mul a | CO at | e armaceuti ca
v pledny AP Eseh o hescn iRt i o on
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appropriate container, and | abeled for treatnment of an

i ndi cated condition. In an optional enbodi nent, the
pawkagi7ngoconpri ses glass or plastic vials or g&h&Rbioe/04s920
contai ners conprising nmultipbe doses. 15 Exanples The

foll owi ng exanples are provided to illustrate certain
enbodi nents of this invention and are not intended, nor
are they to be construed, to limt its scope in any
manner what soever. 20EXAMPLES 1-25 Preparation of

trig Q@fgrﬁéiggﬁ%su%ﬁgﬁiﬁ@é gmﬁ{ P& HQ&eMD@%h&oﬁBd%@&g&P@ed

[ orfenico Its ref erence
by ¥ $|R§teqt Applicgtign |P<§l|l?|'%ﬁtl°ﬂmp 39%/90%5% @aﬁ%lporAte\dobses NI
re%ére%ée RBFth. ﬁww@da%%@p@ﬂﬁl-ﬁmﬁldwbl-e Renishite M 1.78

| ar equi val ents) in anhydrous tetrapy rof uran was added
CQIF'BM%Q%’G&C%QFF PYHrﬁd?at?NW%B% ulicatiogy 0. 64 nol ar
Netzt@ow@avta@ .ha%@amtd@r ﬁy:aefeﬁérlfotahwiémf Wﬂﬁlat r&lpa%sﬁtewlde(rj at
ni a S ere e resu ure was stirred a

[(eh@y?%gy?@ﬁq% ﬁ gtrijgoromgt '??ﬂ?ﬁ""f%%? F)é N4 ®ered through a
[(ibméﬁywulfaapwhdrm]mmnwaﬂmdremumsulfmahhe dehwafivdst a?t e

t] of,Lr.n t or
ISREPHED T, ABBIEIoN A ONeT Bl B B 1B o MR, 41250
vnpumorateathyaaferé"h@ heres‘n rryne;armpalra@de dobbemnydi, bl -

ution

wfib R RARE froRarfie AR CaHBodds %ﬁ?%%é"ﬁé&z% SN
PVWIQ@W/P@D@%WM J'\EQ@O/@BQ@@zQ'edPnlAP@ 280

,n%gwo\tﬁbgryy),efé/p@ﬁcé rérsferred to a dropping funnel and 2/3
the sol'ution was added dropwi se to an anhydrous

t et r B 6P HPEFIHANS 8f the RSB IVENHPA NB0RIPR SFSTRIAYES Bni col
cémbihatidn Mithla fmh@ae equitabd Mikicidds Ncmiennirfékbmﬂélo pyridi ne

t dt t hyl .5 I S,
ritrineparesle s PeT R STy GBI ROS oBRBISERIS 1t Wil
b&lapbryctatad shatithe abdvatordbibafiots Ay Wum;éreScltxﬂ@ doultanﬁations

r ni t or in |ayer
oA BlciES gPphPSERS e BB Ko BPRER . sor ut i on was
addebh adtitiort toctheedove cnmbamtinos, itisrmidecaneap!ated icprogieby
c&nS{ntaans B%%f.rsﬁt%gﬁ&%@@% ﬂgﬁwaPﬁEl%ea%Céés%pb&@ﬁerem

cont I nued unt I Sappearance o e star
with oéghergnimabhaaith regagies sughas tradeoplements, aﬂildmﬂﬁmmatoaegd

aﬁh—ﬁrﬁé‘&h/eé f\érlrﬁcﬁ{eso aeﬁﬁatBBgfc%PB?é;ﬁaFJl%n§”iﬁEfMdH{B aftlsb ptu:@e
filtrate was concentrated acetate was added t

aﬂ‘i’ sisinfeetankie apd d’(ﬂ'@‘%ﬁOBH’tﬂﬂ'ca'ﬁ'ﬁ%c'T é% MP‘P‘P"P@S ay apiisghe \;@ghe
pmhﬁ@h efqieasé.al ly with 1 M HCO oco, saturated

11 Lot Pefr Sedrrriver PaRdne o maf e hafre
obtu(bltaﬂatoe-amalnisieredrduﬂng t@htdetnaindthednueldivercothpsiunds or
o 3B A bbb B Dl B AR o,
Artrlgiawdh @ytlbl'qms,swtable for this purpose include, for example, those listed
hereinabove.

Further, it is also contemplated that the inventive methods and
compounds be advantageously employed in combination, simultaneously or
sequentially, with art-known animal health remedies e.g., trace elements,
vitamins, anti-inflammatories, anti-infectives and the like, in the same or

* different compositions.
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5) to give the pure carbonate prod rug D. The foll ow ng
conpounds, by exanple nunber, were obtained by the above
mewiead7/0TABLE 2 Exanpl eConpound Name No.

(1R, 25)-2-(2, 2-di chl oroacet aps do) - 3-fl uoro- 1- (PC-T/USZOW048929
(et hyl sul fonyl ) phenyl ) propyl nethyl carbonate.
2(1R, 25)-2-(2, 2-di chl oroacet am do) - 3-f | uor o- 1- ( 4-
(et hyl sul fonyl ) phenyl ) propyl ethyl carbonate.

3(11: 2,23)-2-(2, 2-di chl oroacel am do) - 3-f | uor o- 1- ( 4-

(et Syl iy B IndRiRDY) g CpE M Rie) and non-
steraidalyandivnflaalgny @egnise ridey steraidphr apiyinfiemmaseragents,
m@ﬁrﬁﬁ'agztmaar?aéean% rﬁb(ﬁh‘éé’ Bpﬁﬂ‘aﬁﬁcﬁlﬂ @Hént%rﬁér‘é%ﬁbr& “dpplicable,

yl sul tonyl ) phenyl ) propyl i sobut car bonat e.
c%&f‘@l Srlalm;'pfm Hyrbiprofen, ketoprofen, aclo enac diclofenac, aloxiprin,

a ﬁrlﬁeﬂ% irf, Hifkmital Te A6 SRR, FdoRsBthacih | Mefeirahi€ 4cid,

IO

déﬁm%:bmtrmbf @RvkicRRe Mam a0 Ketordtaeefidifghigdt, saisakyéd,
r bonat

Rl %5““? Spicyalg; aRINQRYLRg: AMIPYE L MPIERRYEZNE:
apmiriey bmtdzboayﬂt)fphem}d agid .opgnixerd pgenikipl, meEidfenarhie. acid,
ﬂ?ﬁ%ﬁﬁhéﬁéhu d%gn%&@in% Qﬁ@%ﬁm QQ%plf’m{?'l %n%g&%ﬁa;}xgt ..
hmrgyblpoﬁg)q;lrnefadane mdoxole mtrazole mlmbane hydrochloride,

% %ﬂ)a‘l%dfogcr??? gﬂiec Pét ﬁfﬁﬁé %fe'i‘nkﬁ\%p?nrfé HtirBeriofids,

yIsuI ph en propy car bonat
fluprofen, ibufenac, naproxol fenbufen cinchophen, dlﬂum|done sodium,

fenamole, flutiazin, metazamide, letimide hydrochloride, nexeridine
hydrochloride, octazamide, molinazole, neocinchophen, nimazole, proxazole
citrate, tesicam, tesimide, tolmetin, and triflumidate.

In a particular embodiment, a compound of the present invention is
employed in combination with flunixin, [see, e.g., U.S. Pat. No. 6,790,867 B2,
which is hereby incorporated by reference in its entirety.] In a related
embodiment, the present invention provides a pharmaceutical composition
comprising a compound of the present invention and flunixin.

Steroidal anti-inflammatory agents include, for example, glucocorticoid
agents such as dexamethasone, cortisone, hydrocortisone, prednisone,
beclomethasone, betamethasone, flunisolide, methyl prednisone, para
methasone, prednisolone, triamcinolome, alclometasone, amcinonide,
clobetasol, fludrocortisone, diflurosone diacetate, fluocinolone acetonide,
fluoromethalone, flurandrenolide, halcinonide, medrysone, mometasone, and
pharmaceutically acceptable salts and mixtures thereof.

Packaging

The compositions may, if desired, be presented in a pack or dispenser
device, such as an FDA approved kit, which may contain one or more unit
dosage forms containing the active ingredient. The pack may for example
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11( 1R, 2S)-2- (2, 2-di chl oroacet am do) - 3-fl uor o- 1- (4-

( reoli79adoionyl ) phenyl ) propyl 2-met hoxyet hyl
12(1R, 2S)-2-(2, 2-di chl or oacet@m do) - 3-f | uor o- ﬁ%%%‘mm
(et hyl sul fonyl ) phenyl ) propyl 2-ethoxyethyl carbonate.

13( 1R, 2S)-2-(2, 2-di chl oroacet am do) - 3-fl uor o- 1- (4-

(et hyl sul fonyl ) phenyl ) propyl 2-butoxyethyl carbonate
4dbenzyl (1R, 25)-2-(2, 2-dichl oroacet am do)-3-fl uoro-1-(4-

43P R P AT B RS e i o fapenser
deyiee mayshe aeapmpastiraby nstestionsforadministeztion T;faar PR .
d éﬁéﬂﬁar’?n%){ 2rsb %e%débﬁ*ﬂa‘ﬁfé?ﬁl@;e b @ﬂlgéﬁsgbcflétég Wl’h]thé Zontainer

hyl su for(ljy henyl ) Iy 4- et hoxybenzyl carbonate.
mlq:(cg,n Rieggiibe byagovernmenta agency regulating the’manufacture, use

oPshldRf %ﬁ)anaac(eanaa@h WwhicArties israfdetvedofl dpppd e by(u‘le agency
oh B Rim &) s oS ol 3&3&#““@%&8& . “Suen

nbmﬁ iyl stdnimeymhay beny thelrabpling dmew&i bg alndd Nt Food and

DT AT RIS P} BiRRyP R B Bt ahabpowed afutdnsert

Coo{pRit8s cam(p2isihgca chdrhpooad of tel inlogntidnffbunawlatedl-ih 4-

cy}%?gp%%}g‘x'tafgﬁgélé&@?&’rﬂg ARY a1l Blepdrdd, Pritldnlapct - 6- eny

appropriate container, and labeled for treatment of an indicated condition. In

an optional embodiment, the packaging comprises glass or plastic vials or other

containers comprising muitiple doses.

Examples

The following examples are provided to illustrate certain embodiments of
this invention and are not intended, nor are they to be construed, to limit its
scope in any manner whatsoever.

EXAMPLES 1-25

Preparation of Florfenicol Carbonate Prodrugs

Synthesis of Carbonate Prodrugs of Florfenicol and its Analogs.

With reference to FIG. 4, a solution of the starting alcohol A (0.68 M
,1.78 molar equivalents) and triethyl amine (0.68 M, 1.78 molar equivalents) in
anhydrous tetrahydrofuran was added dropwise to a solution of triphosgene
(0.48 M, 0.64 molar equivalents) in anhydrous tetrahydrofuran at 0 °C under a
nitrogen atmosphere. The resulting mixture was stirred at 0 °C for 30 minutes
and then rapidly filtered through a filter paper to remove the ammonium salt.
The filtrate solution of the chloroformate solution B was used for the following
carbonation reaction without further purification.

The freshly prepared solution of chloroformate B, or an anhydrous
tetrahydrofuran solution of the commercially available chloroformate B (0.34 M,
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15

21(1R28) - 2- (2. 2-di chl or oacet am do) - 3-f | uor o- 1- (4- -
(et hyl sul fonyl ) phenyl ) propyl 2-(2-nmet hoxyet hoxy) et hyl
cawbanetes01o

22( 1R, 2S)-2-(2, 2-di chl or oacetam do) - 3-f | uor o- 1- (4-
(et hyl sul fonyl ) phenyl ) propyl octyl carbonate.

23( 1R, 2S)-2- (2, 2-di chl oroacet am do) - 3-fl uor o- 1- (4-
(et hyl sul f onyl ) phenyl ) pr opyl

2- (2- (2- et hoxyet hoxy) et hoxy) et hyl car bonat e.

1 %Hﬁa?ééu1@al@ﬂn(\ﬁa§ﬁéﬁé¥ﬁﬁéh b B-dFopSRG $IHL) aka oA érechl or

oacet am uor opro et hyl " carbonat e.
sozsmwzspdgeq grcmqs%m an aabxsirams dRfyahydrofumndgotution-
cdntH g’éHh.hg rm.b&hcrml B4PMOR Yhol&F &Yl.!uvél@ﬁtb awwe

26bi s | or oacet am uor o- 1- ( 4-

dimathy mgmqyaﬁ&r,lp)( #é’ﬂ?‘a,' SHBW? ept) and tnet?wlamlne (1.5 molar
e@iﬂ?@@ﬁtsl ato dC}dnd!bE amaedtdrCatniosp ﬁ@iéﬂ 'ﬂhe mn&ure was stirred at 0

#g é chloroac nldo | uor o- gﬁ) |
RS DF) B BT S0P THERIAN WS FISBRGEY by tip laver
clﬂﬁﬁﬁt@g@ﬁﬁﬁ PEAAtIGA Whidr4 R0 telSollitien ahs celdpd adheaithavas

LY [ 1] g‘ romrret Jé/ e LY 93°oid‘dof
B0 s Papl LB T Pl S eBh e
th‘ﬁﬂveaetlcm ypacostinugd) yntiBtheOdippppdasan@Hpf thé sBarting Wemmal( m
TGk i g ol ety Thierbsbel Reriensdy (o
amnmgEym salt. The filtrate was concentrated and ethyl acetate was added to
dissolve the crude product. The resulting solution was washed sequentially
with 1 M HCl(sq), saturated NaHCO3(aq), and saturated NaCl,q), followed by a
rapid filtration through a pad of silica gel and Na,SO,. The filtrate was
concentrated and the crude product obtained was purified by flash silica gel
column chromatography or recrystallization (using the solvents listed by Table
5) to give the pure carbonate prodrug D. The following compounds, by
example number, were obtained by the above method:

TABLE 2

PCT/US2006/048929

Example Compound Name
No.

1 (1R,2S)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propyl methyl carbonate.
2 (1R,28)-2-(2,2-dichioroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propyl ethyl carbonate.
3 (1R,2S)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propyl propyl carbonate.
(1R,2S5)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propyl isopropyl carbonate.
(1R,28)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyt)propyl isobutyl carbonate.
cyclopropyimethyl (1R,2S)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsuifonyl)phenyl)propyl carbonate.
(1R,2S)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propyl 3-methylbut-2-enyl carbonate.
(1R,28)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propy! isopentyl carbonate.
(1R,2S)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
{methylsulfonyl)phenyl)propy! pentan-3-yl carbonate.
10 cyclohexyl (1R,28)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propyl carbonate.

© 0 N O O &M



Exanpl e 2

(1R, 25)-2-(2, 2-di chl oroacet am do) - 3-fl uoro-1-(4- 10

( neohlyd79edoiconyl ) phenyl ) propyl et hyl carbonate.

of florfenicol (250 g, 0.7 nmud ), 4-dinethyl ampgg‘gjér?(!oﬁwﬁgﬁ
(42 g, 0.35 nol,), triethylamne (130 nm., 0.91 nol) in
1,2 L of tetrahydrofuran was stirred at O - 5Cwile
neat ethyl chloroformate (80 ni, 0.83 nol) was added
drop-wi se with an addition funnel. The reaction proceeded
as iRdi cajgdagy2 1L ditRiBFREL RN BACRE1-14-1 et hyl ami ne

hydr ochl ogrmetayis@fonyl)phBgyljpropyL2-tetasyeth)i@aednite. stir at

r oom2t enp erR28)-2(4, BdicBoroacetamé®)-dfldotohe(sal t was renoved
from t he (msthus@fdpyl)dhehylpsanybrethibkyethiyl carbanate.was
condént r af €28 BB dichipragretamifip)-3detoat-t#-was added and

t he sol ut (BefFHaYTARMRRERYIRrIHY! 3-PNICKKSthY Saskonale i)

foI | Hwed B?"%’hﬂl!ﬂ“%:‘!E)é’d(%?a‘éi?h’?f%@t?m%’% ugptlt@r ed t hr ough

| gyer ofm “' trate was
conc ntra 'cf %Fr} {Jébon ed from 450
T o i S0P ;’@ - .ca s uct ot (286 9).

ylsii 'n xyb Z
3 2 pm ( §5)-a l,2(4R swxm qs,m aceﬁanado) ﬂfl%r@pm(m 3H)
5.9 ppm ( ¢metbitsulfdayRphepyhpfegoxiichrboiylxyppopdndate2H) , 7. 9
ppm1(8d 2K—9R 28)-2-(Hpich laroamﬂ)amldm@sﬂugpebﬂf-um 452.0 (M +
V'éul@ny'\mezﬂm F'@rawezetﬂﬁ/ 048929 44

1R, 1?5 2 254f 15fb- 1- (4-
grret I)su g' ?@W‘é oﬁg& Bena( The crude
SifchyhireR F\g_

product et‘FnE/ &RN:J §i3-’§ yl&&ﬁ%n‘&?ca?ﬂo{?ate

yi eld of i’t,D8)-b 43, -@lcﬂfo ethmido)3-ndrd-e(40l 1 d. HL-N

( DMSO- d6) ,(m&hylsﬂfo&ﬁl)mpﬁylidropyBZ-l@ meihcﬁﬁetp@l%e(tmxarb&iﬁte 3.2

pme2s 3HR,28)-2- (@Mchbroazél)amldb)-s-ﬂuom-ﬂﬂﬁpm (m 3H), 5.9
d 1 ethB'SMl %I YI)DI y} ogtyl@a d, 2H), 7.9 ppm

dichigroac ﬁ\(
10 Ex arrpl éa th@ yhphen l)propy?%d%-memxye hoxy)ethoxy)ethNFl)
onate

24 (1R,2S)-1-(4-(6-cyanopyridin-3-yl)phenyl)-2-(2,2-dichloroacetamido)-3-
fluoropropyl ethyl carbonate.

25 (1R,2S)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
fluoromethyisulfonyl)phenyl)propyl ethyl carbonate.

26 bis((1R,2S)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propyl) ethane-1,2-diyl dicarbonate.

Example 1

~
F
Vi
A
5 (1R,2S)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propyl methyl carbonate.



10

15

20

25

(1R 2S)-2-(2, 2-di chl oroacet am do) - 3-fl uoro- 1- ( 4-

(met hyl sul fonyl ) phenyl ) propyl i sopropyl carbonate.
Theogpudeopr oduct was crystallized fromisopr

give 92%yield of 15 the tith®e product as a m@llé?ffel%gog{;/&g?zg
H1- NVR (DMBO-d6), 8 = 1.2 ppm(2d, 6 H), 3.2 ppm (s, 3H),
4.3 - 4.7 ppm(m 3H), 4.75 ppm (hep, 1H), 5.9 ppm (d,
1H), 6.4 ppm (s, 1H), 7.6 ppm (d, 2H), 7.9 ppm (d, 2H),
9.0 ppm (d, 1H) mass spectrum 466.0 (M + Na). WO

2007-{-,%7 9@&% 2 dl %@a?l&%dj m methanol/water to give 93%

(1R, 2 oroacet am do) - 3-f1 uoro- 1-(4-

vigldeaftipe Gt bmWIC) P8 ervylhlinlpyH INDGB PMIS Q-gls ks 0¥raB& pOFh s,

(il R BB% S G147 bPILE P SRR 7B b8,

7 $qppnal (d, ZH)NKR gipved: 218), 9.@ ppro (8511 mass, sp@eruml4BB0 g
Nggep, 1H, 3.2 ppm(s, 3H), 4.3 -4.7 ppm(m 3H), 5.9

m(d, 1H), 6.45 ppm (s, 1H), 7.6 ppm (d, 2H), 7.9 ppm
(d 2H) 9.05 ppm (d, 1H); nmass spectrum 480.0 (M + Na).

le 6 4. 0O Cycl opr opyl net hyl
(1R2 -2-(2, 2-di chl oroacet am do) - 3-fl uor o- 1- ( 4-
(et hyl sul f onyf | phenyl ) pr opylamc/gr bonate. The crude
product was purified by gel umrm chr omat ogr aphy and 15
followed by crystallization fyomethyl acetate/hexane to
give 72% yield of the titlesproductcas a white solid.
H1- NMR (DMSO-d6), 8 = \\\ndd 2H), 0.55 ppm (dd,
2H), 1.05 (m 1H), 3,¢ 3 9 ppm (d, 2H), 4.3
- 4.7 ppm ~ o
A

(1R,2S)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methyisulfonyl)phenyl)propyl ethyl carbonate.

A solution of florfenicol (250 g, 0.7 mol), 4-dimethylaminopyridine (42 g,
0.35 mol,), triethylamine (130 mL, 0.91 mol) in 1.2 L of tetrahydrofuran was
stirred at 0 — 5 °C while neat ethyl chloroformate (80 mL, 0.83 mol) was added
drop-wise with an addition funnel. The reaction proceeded as indicated by the
precipitation of triethylamine hydrochloride salt. The mixture was allowed to stir
at room temperature for 30 minutes and the salt was removed from the mixture
by filtration. The filtrate was concentrated and 600 mL of ethyl acetate was
added and the solution was washed with 1 M HCI (2 x 200 mL) followed by
saturated NaCl (200 mL) and filtered through a layer of Na;SO, /silica gel. The
filtrate was concentrated and the crude oil was crystallized from 450 mL of
isopropanol to give the pure title product (286 g). m.p. 110-112 °C; H'-NMR
(DMSO-ds), 6 =1.2 ppm (t, 3 H), 3.2 ppm (s, 3H), 4.1 ppm (q, 2H), 4.3 - 4.7
ppm (m, 3H), 5.9 ppm (d, 1H), 6.4 ppm (s, 1H), 7.6 ppm (d, 2H), 7.9 ppm (d,
2H), 9.2 ppm (d, 1H); mass spectrum 452.0 (M + Na).

Example 3
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(m 3H), 59 ppm(d, 1H), 6.45 ppm (s, 1H), 7.6 ppm (d,
2H, 7.9 ppm (d, 2H), 9.05 ppm (d, 1H); nass spectrum
47WO207M991MNa) . 20 Exanple 7 WD 21107/079010R

929 46 (1R 2S)-2-(2,2-dich koroacetam i do)- 3-@@?5@%‘{8%&
-(4- (nethyl sul fonyl)phenyl)propyl 3-nethyl but-2-enyl
carbonate. The crude product was purified by gel colum
chromat ography to give 5 80% yield of the title product
as a white foam HL1-NWVR (DMSO-d6), 8 = 1.65 ppm (s, 3H),
1.70 ppm (s, 3H), 3.2 ppm (s, 3H.r 4.25 - 4.7 ppm (m
5H), 5.25 ppm(t, 1H), 5.9 ppmjof 1H), 6.45 ppm (s, 1H),
7.6 ppm(d, 2H), 7.9 ppm (d, 2HY, 9.05 ppm (d, 1H); mass
spectrum 491.8 (M+ Na). 10 anple 8

(1R 2S)-2-(2, 2-di chl oroacet apkdo) - 3-f | uoro- 1- ( 4-

(met hyl sul f onyl ) phenyl ) propgyl i Sopenf'yl carbonate. The
crude product was re zg\(ﬂ fr et hyl

acet at et hexane to gi - q'yi a] of ¢the title product
as a white solid.\H (DVBD d6)e 6 = 0.85 ppm (d, 6H),
1.45 ppm (m 2H), 8. 60*ppm¢€hep, 1 H), 3.2 ppm (s, 31-1),
4.10 ppm (m 2H9 &#.3 -4.7 ppm ( 3H), 5.9 ppm (d, 1H),

) e VI A S VAR
(e thyiddifeliiHe UPrapYbp A 2arbbhdisanpl e 9 0

The crude product was crystallized from isopropanol to give 91% yield of
the title product as a white solid. H'-NMR (DMSO-ds), 8 = 0.85 ppm (t, 3 H),
1.58 ppm (hex, 2H), 3.2 ppm (s, 3H), 4.1 ppm (t, 2H), 4.3 — 4.7 ppm (m, 3H),
5.9 ppm (d, 1H), 6.4 ppm (s, 1H), 7.6 ppm (d, 2H), 7.9 ppm (d, 2H), 9.2 ppm (d,
1H); mass spectrum 466.0 (M + Na).

Example 4

P
Ao o

H

.\‘\\\\\N \| ‘/‘\ Cl
o

~

7]
(1R,28)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propyl isopropyl carbonate.

The crude product was crystallized from isopropanol to give 92% yield of

the title product as a white solid. H'-NMR (DMSO-ds), & = 1.2 ppm (2d, 6 H),
3.2 ppm (s, 3H), 4.3 — 4.7 ppm (m, 3H), 4.75 ppm (hep, 1H), 5.9 ppm (d, 1H),
6.4 ppm (s, 1H), 7.6 ppm (d, 2H), 7.9 ppm (d, 2H), 9.0 ppm (d, 1H); mass
spectrum 466.0 (M + Na).

Example 5
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(112, 25)-2-(2, 2-di chl oroacetam do)-3-fluoro-1-(4- 5

(et hyl sul fonyl ) phenyl ) propyl pentan-3-yl carbonate.
Theoeruadaopr oduct was purified by gel colum

chromat ography to give 73% yukeld of the title PngéU 6‘%??/0"3%29
a white solid. F11-NWMR (DVMSO-d6), 8 = 0.8 ppm (dt, 6H),
1.5 ppm(m 4H), 3.2 ppm (s, 3H), 4.3 - 4.7 ppm(m 4H),
5.95 ppm (d, 1H), 6.45 ppm (s, 1H), 7.6 ppm (d, 211), 7.9
ppm (d, 211), 9.05 ppm (d, 10 1H); nass spectrum 493.9 (M

+ Na). Exanple 10 Cycl ohex
(1R, 2S)-2-(2, 2-di chl oroacet any do) -[3-fl uoro-1-(4- 15
(et hyl sul f onyl ) phenyl ) pr opg/ ar bonat e. The crude

product was purified by gel§ col @m romat ogr aphy to give
juct (Ms a lhite solid. HL-NWR
10Ky, 32 ppm (s, 3H), 4.3

75% vyield of the tit
(DMBO-d6), 5 = 1.1-1
- 4.65 ppm (m 4\ ‘ pmf{d, Bl-1), 6.45 ppm (s, 1H),
7.6 ppm (d, 211) ’/ﬁ .9 9pm (M, 2H), 9.05 ppm (d, 1H); mass
20 spectrum 505.0({L(M + Na). WO
0 7901QPCT/ US2006/ 048929 4% le 11
(R332 Qe gpERTAR BALS TR <5 1 | uor o- 1- (4-
(rﬁsg}tﬁtyiwlﬁcaﬂy‘lmmnyntbewyl)iabbp%w cgrlzmidlelxyet IhyI car bonat e.
Crude roqu Was ur. 1l A e CO . o
o TS BPeSSuE Wy HaliEby BPm o SBnan S sEnel e give 92
yigld/\difi the ;_ige prodiet ad al\hi:ilitd\lsﬁs d(5 EWSWODI\QSO:déZ, %5: 0185 fsn
. S, - , . m , . m
(). 388 ok hev s i 22 e S 4t actboraiti. BBk Shom
(d, 9H)16in5 ppr®(HAM)(T6 ppr (d, 2HD, PPN (d,22H), 9D8pmnAE (TH);
rissh sp BB YR0Y (P L © (M + Na). 10 Bxanpl e 12

Example 6

o

(o] o] Cl
H
-
~ o
F
A
g

Cyclopropylmethyl (1R,2S)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methyisulfonyl)phenyl)propyl carbonate.

The crude product was purified by gel column chromatography and
followed by crystallization from ethyl acetate/hexane to give 72% yield of the
title product as a white solid. H'-NMR (DMSO-dg), 8 = 0.25 ppm (dd, 2H), 0.55
ppm (dd, 2H), 1.05 (m, 1H), 3.2 ppm (s, 3H), 3.9 ppm (d, 2H), 4.3 — 4.7 ppm
(m, 3H), 5.9 ppm (d, 1H), 6.45 ppm (s, 1H), 7.6 ppm (d, 2H), 7.9 ppm (d, 2H),
9.05 ppm (d, 1H); mass spectrum 477.9 (M + Na).

Example 7
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(1R 2S)-2-(2, 2-di chl oroacet am do) - 3-fl uoro- 1- ( 4-
(et hyl sul fonyl ) phenyl ) propyl 2-ethoxyethyl carbonate.
15Wheowrane product was purified by gel col UnMperusaons/ossoze
chromat ography to give 33%vyiel d of the title product as
a white sem-solid. 1-11-NVR (DMSO-d6), 8 = 1.05 ppm (t,
3H, 3.15 ppm (s, 3H), 3.4 ppm (g, 2H), 3.55 ppm(m 2H),
4.2 ppm(m 2H), 4.3 - 4.7 ppm(m 3H), 5.95 ppm (d, 1H),
6.45 ppm (s, 11-1), 7.6 WD 2007/079010PCT/ US2006/ 1148929
49 ppm (d, 7.9 ppm (d, 21-1), 9.0% ppm (d, 1H); nass
spectrum 496.0 (M + Na). Exarrpl/ 3
(1R, 25)-2-(2, 2-di chl oroacet am do) - 3-fl uoro- 1- ( 4-
(et hyl sul fonyl ) phenyl) propyl,.Z- but oxyet hyl carbonate The
crude product was purified by gel colum chromat ography
to give 93%yield of the ti opro@duct as a white
sem -solid. |-11-NWR (DVMSOW5) 4 8 10 0.85 ppm (t, 3H),
1.25 ppm(m 21-1), Gpmy(m Yy 211)e, 3.15 ppm (s, 3H),
3.35 ppm (t, 211), ppom _(m , 4.2 ppm(m 2H), 4.3
- 4.7 ppm(m 3H), zb. , 1H), 6.45 ppm (s, 1H),
7.6 ppm (d, 2H), 7. ppm (d, 2H), 9.05 ppm (d, 1H); nass
(1R02S|-24P25di¢hlbrobbdtabiitio)-3Frarnie 14

(methylsulfonyl)phenyl)propyl 3-methylbut-2-enyl carbonate.

The crude product was purified by gel column chromatography to give
80% vyield of the title product as a white foam. H'-NMR (DMSO-dg), § = 1.65
ppm (s, 3H), 1.70 ppm (s, 3H), 3.2 ppm (s, 3H), 4.25 — 4.7 ppm (m, 5H), 5.25
ppm (t, 1H), 5.9 ppm (d, 1H), 6.45 ppm (s, 1H), 7.6 ppm (d, 2H), 7.9 ppm (d,
2H), 9.05 ppm (d, 1H); mass spectrum 491.8 (M + Na).

Example 8

(1R,28)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propyl isopentyl carbonate.

The crude product was recrystallized from ethyl acetate/hexane to give
85% vield of the title product as a white solid. H-NMR (DMSO-dg), 0 =0.85
ppm (d, 6H), 1.45 ppm (m, 2H), 1.60 ppm (hep, 1 H), 3.2 ppm (s, 3H), 4.10
ppm (m, 2H), 4.3 — 4.7 ppm (m, 3H), 5.9 ppm (d, 1H), 6.45 ppm (s, 1H), 7.6
ppm (d, 2H), 7.9 ppm (d, 2H), 8.05 ppm (d, 1H); mass spectrum 494.1 (M +
Na).
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WD 2007/ 07901( 1PCUUS2006/ 048929 Benzyl

(1R, 25)-2-(2, 2-di chl or oacet am do) - 3-f | uor o- 1- (4-

( eonyl7ouotonyl ) phenyl ) propyl carbonate. The GcyaR2006/048929
product was crystallized fro#isopropanol/ethanol to give
88% yield of the title product as a white solid. Hl-NWR
(DMSO-d6), 5 = 3.2 ppm (s, 53H), 4.3 - 4.7 ppm(m 3H),
5.15 ppm (s, 2H), 5.9 ppm (d, 1H), 6.4 ppm (s, 1H), 7.38
ppm (s, 5H), 7.6 ppm (d, 2H), 7.9 ppm (d, 2H), 9.05 ppm
E&k9m p]gl)g: mass spectrum 514.0 (M + Na). Exanple 15

(1R 25)-2- (2, 2-di chl oroacet am do) - 3-fl uoro- 1- (4-

(et hyl sul fonyl ) phenyl ) propyl 4-net hyl benzyl carbonate.
The crude product was purified gel colum

chromat ogr aphy to give 73%yi el/z/?f/the title product as
a white foam HI1-NWR (DVSO d6g- = 2.3 15ppm (s, 3H),
3.2 ppm (s, 31-1), 4.3 - 4.7 ppm(m 3H), 5.07 ppm (s,
21-1), 5.9 ppm (d, 1H), 6.4gppnv(s, elH), 7.15 ppm (d,
2H), 7.25 ppm (d, 2H), {.6 hpm{d, 2H), 7.9 ppm (d, 2H),
9.05 ppm (d, 1H); nasg im 58. 0¢(M + Na). Exanple
16 WD 2007/0790111P J520061048929 51

(1R, 28) - 2- (2, 2- di chj or oacet ani do) - 3-f | uor o- 1- (4-

(et hyl sul fonyl) pﬁeﬂyppr opyl 4-met hoxybenzyl carbonate.
(ml,asqdztuez-amﬂufaammu)ia‘-ﬂadr&y (@el col um

R Dbt Bt o' Do (S,

3H) , TBe Zoudepprofact édd purficdi by del €opprm Chlorﬁétbgrdﬁhwo Qim
73% viei e B pRSLsh 8 o Wilte,sy RE Gl o0y s PORTe! €
pBM) (dt. BHG 18P dm, BH), 3.0 &HS6)S 431-54.3. fbnh n;+4iNR)5.95
ppm (d, 1H), 6.45 ppm (s, 1H), 7.6 ppm (d, 2H), 7.9 ppm (d, 2H), 9.05 ppm (d,
1H); mass spectrum 493.9 (M + Na).

Example 10

0~ :
o/‘\o cl
/@/5 H\’H\
\\\\\N
ci
o)
™~ F

1

Cyclohexyl (1R,2S5)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
{(methylsulfonyl)phenyl)propyl carbonate.

The crude product was purified by gel column chromatography to give
75% vyield of the title product as a white solid. H'-NMR (DMSO-ds), 8 =1.1-1.9
ppm (m, 10H), 3.2 ppm (s, 3H), 4.3 — 4.65 ppm (m, 4H), 5.95 ppm (d, 1H), 6.45

ppm (s, 1H), 7.6 ppm (d, 2H), 7.9 ppm (d, 2H), 9.05 ppm (d, 1H); mass .
spectrum 505.0 (M + Na). '
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Exanple 17 10 (S)-ethyl
2- (1R 2S)-2-(2, 2-di chl oroacet am do) - 3-fl uoro- 1- (4-
( neohyi7gaoionyl ) phenyl ) propoxy) car bonyl oxy) pr QREARFE 045929
The crude product was purified by gel colum
chromat ography to give 71%yield of the title product as
a white sem-solid. HlI-NWR (DVSO d6), 15 =1.15 ppm (t,
3H), 1.4 ppm(d, 3H), 3.2 ppm (s, 3H), 4.15 ppm (q,
21-1), 4.3 - 4.7 ppm(m 3H), 4.95 ppm(q, 1H), 5.98 ppm
Eé%)npg—l),b 6.42 ppm (s, . 1H), 7.6 ppm(d, 2H), 7.9 ppm (d,

, 9.05 ppm (d, 1H); mass spectrum 523.9 (M + Na). 20
Exanple 18 a WD 2007/ 079010PCT/ 06/ 048929 52
(1R 2S)-2-(2,2-dich | oroacetam do)-3-fl uoro-1-(4-
(et hyl sul f onyl') phenyl ) propyl jéodecyl carbonate. The
crude product was purified by gel col um chr omat ogr aphy
to give 35%yield of the t|MrodU8t as a white
sem -solid. 111-NVR (CDCI3)y 8 3 0.9]5ppm (t, 3H),
1.2-1.4 ppm(m 1811) s ;3.1 ppm (s,
311), 4.1 - 4.6 ppm .95 [ppm (s, 1H), 6.05 ppm
(d, 1H), 6.95 ppr ppm (d, 211) 7.95 ppm (d,
211). Exanple 19 A4
(1R, 2S)-2-(2, 2- a‘? | or oacet ani do) - 3- f | uor o- 1- (4-
1(1'\‘@5513!1(2@ &@W&M%MH@)-@WWRMMBCW carbonat e.

he crude product was purified b col umm

WﬂWﬁ%'&g’?ﬂW'{Y&P@PQﬂ %2%‘9?&' c?TPQ'F\t?I e product as
a Whikeé chld shodddivdd\bur(fleBBy3el cBiumni clrofitiddriaphy to give

78% yield of the title product as a white semi-solid. H'-NMR (DMSO-dg), 8 =
3.15 ppm (s, 3H), 3.25 ppm (s, 3H), 3.5 ppm (m, 2H), 4.2 ppm (m, 2H), 4.3 —
4.7 ppm (m, 3H), 5.95 ppm (d, 1H), 6.45 ppm (s, 1H), 7.6 ppm (d, 2H), 7.9 ppm
(d, 2H), 9.05 ppm (d, 1H); mass spectrum 481.9 (M + Na).

f’v

O

\

o/

7
F

Example 12

(1R,28)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propyl 2-ethoxyethyl carbonate.

The crude product was purified by gel column chromatography to give
33% yield of the title product as a white semi-solid. H'-NMR (DMSO-ds), &
1.05 ppm (t, 3H), 3.15 ppm (s, 3H), 3.4 ppm (g, 2H), 3.55 ppm (m, 2H), 4.2
ppm (m, 2H), 4.3 - 4.7 ppm (M, 3H), 5.95 ppm (d, 1H), 6.45 ppm (s, 1H), 7.6
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15 311), 1.2-1.4 ppm(m 30H), 1.65-1.75 (m 211), 3.05

ppm (s, 3H, 4.1 -4.6 ppm (in, 5H), 5.9 ppm (s, 111),

6.99 2ppnved, 111), 6.98 ppm (d, 111), 7.6 ppmpcgduséohddisore

7.95 ppm (d, 211). Exanple 20 4 WO

2007/ 079010PCPUS2006/ 048929 53

(1R, 25)-2-(2, 2-di chl or oacet am do) - 3-f | uor o- 1- 44-

(et hyl sul f onyl ) phenyl ) propyl - (3R, S) - 3, 7-di et hyl oct - 6- en

yl carbonat e. The crude product was purified by

PP (dCONHTo BRRPEELPGI RBE YoM K, ABdE Kp&liflnlioblogi it 1 €

N}; duct "as white Solid. The structure as drawn
I)Iustrates that this is a mxture of isoners. HL-NWR

(cbal 3, 8 =0.9 ppm(d, 3H), 1.1-2.0 ppm(m 13H), 3.05
m(s,. 3H), 4.1 -4.6 ppm(m 511), 5.05 ppm (t, 1H), 5.9

ESSmPE'%ﬁ , 6.0 ppm (d, 1H), 7.0 ppm (d, 111), 7.6 ppm

(d, 21-1), 7.95 ppm (d, 2H). 1Qoxample-21 /11 0 (1

R, 2S)-2-(2 , 2-dichl oroacet am'pg%)-B-fl uoro-1-(4- (nethyls

u | fonyl)phenyl) propyl 2-(2-pethoxyethoxy) et hyl

carbonate. The crude productff was purified by gel colum

chromat ography to give 15 t|t| product as a white
solid. 1-11-NWR (CDC 3) : pm (s, 3H), 3.38 ppm
(s, 3H), 3.55-3.65 ppm(~n \[é/g‘§c|46ppm(m 5H), 5.9
ppm (s, 1H), 6.0 ppj ppm (d, 1H), 7.6 ppm
(d, 2H), 7.95 ppw ; mf e 22 on) 20

(1R,2S5)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propyl 2-butoxyethyl carbonate

The crude product was purified by gel column chromatography to give
93% vield of the title product as a white semi-solid. H'-NMR (DMSO-dg), 6 =
0.85 ppm (t, 3H), 1.25 ppm (m, 2H), 1.45 ppm (m, 2H), 3.15 ppm (s, 3H), 3.35
ppm (t, 2H), 3.55 ppm (m, 2H), 4.2 ppm (m, 2H), 4.3 — 4.7 ppm (m, 3H), 5.95
ppm (d, 1H), 6.45 ppm (s, 1H), 7.6 ppm (d, 2H), 7.9 ppm (d, 2H), 9.05 ppm (d,
1H); mass spectrum 524.0 (M + Na).

Example 14

N/
(o]

o
=

(o]

F
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WO 2007/ 079010PCl M520060148929 54
(1R, 2S)-2-(2, 2-di chl oroacet am do) - 3-f| uor o- 1- (4-

( meohyd7gmoionyl ) phenyl ) propyl octyl carbonat e.pcthRadok &S0
product was purified by gel solum chromatography to give
the desired product to give 44%yield of the title
product as a white solid. HlL- 5NMR (CDCI3), = 0.9 ppm(t,
3H), 1.2-1.4 ppm(rn, 12H), 1.65-1.75 (m 21-1), 3.05 ppm
(s, 3H, 4.1 -4.6 ppm(m 5H), 5.9 ppm (s, 1H), 6.0 ppm
de‘iilzyllgxh 2§{Q(QQrﬁléﬂlor]:H):eta?n‘ﬁop-@fﬁJ&o @ 7.95 ppm (d,

(mﬂ\vzsylfqnxwzermlmfpevbwmﬁo) 3-f 1 uoro-1- (4-

(et iy %chfe%)ﬁhh&hﬁzﬁﬁl&by@fa‘ﬂ%li from lsopropanol/ethanol to give 88%
- met hoxyet hoxy) et hoxy) f car bonate. The crude

Y[ﬂ'é)@ﬁ tiflg prodiat Bseawbije geli cld @M&%dégéaﬂ@ PPN € ve

St £ el fBadS Smﬁg"ﬂ%f%s@‘ g*ﬁiiﬂb"@@' o
733 pm)(s SH)58-Bprmgdn?iim7.9. opin, (d42lz ppmM (eim1H$HpaS$ 95

?Q&Mrmmwmlﬂa% ppm (d, 1H), 7.6 ppm (d, 2H), 7.95 ppm
20 Exanple 24 WD 2007/ 079010 55

PCP1J 82006/ 048929
Example 1

0o~ < >
O/KO cl

T

™~ F
A
(1R,2S)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propyl 4-methylbenzyl carbonate.
The crude product was purified by gel column chromatography to give
73% vyield of the title product as a white foam. H'-NMR (DMSO-d;), § = 2.3
ppm (s, 3H), 3.2 ppm (s, 3H), 4.3 — 4.7 ppm (m, 3H), 5.07 ppm (s, 2H), 5.9 ppm
(d, 1H), 6.4 ppm (s, 1H), 7.15 ppm (d, 2H), 7.25 ppm (d, 2H), 7.6 ppm (d, 2H),

7.9 ppm (d, 2H), 9.05 ppm (d, 1H); mass spectrum 528.0 (M + Na).

Example 16

[}
o/
m
o]
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NCN

(1R, 26) - 1- (4-(6-cyanopyri di n-3-yl ) phenyl)-2-(2,2-di chloro
acwoamrd#eyi8- fl uoropropyl ethyl carbonate. Thg ﬁfs%@/msm»
product was purified by gel eolumm chromatography to giv

5 97%vyield of the title product as a white foam
1-11-NMR (DMSO-d6), 8 = 1.19 ppm (t, 3H), 4.1 ppm (q,

2H), 4.25 - 4.6 ppm(m 3H), 5.05 ppm (s, 2H), 5.9 ppm
(d, 1H), 6.2 ppm(t, 1H), 7.5 ppm(d, 2H), 7.85 ppm (d,
(ﬂiéb)-zﬁzh Rméﬁacé{‘&mi&&%ﬂwm 644- 11-1), 9.1 ppm (s,

(m@bﬂw'f%x‘m@wnﬂ@?wlﬁe&tmﬂ%ﬁnw CRIRANALE. (4-
f I uomératdaél srodii@wds Pl Byogél mzsbunai bylontAbdrapay & givee

product was purified by umm_ chr onat ographé

4ﬂ %» gekﬁéf fioe tmamlat aywhife éreal"épllq h'éI'NMR EDMSSerdlek 053

pgm ng%ee,ﬁ? 5 'p‘Bng/F’s EMBP N pﬁ F’B“o%tp %s %) 69 e

ppmﬁd( aJH) ﬁ-ﬁ pPB! (5, pome. g ppmd 2ﬁ)8'52§WT( 7. 6pp95(cbpm

) 9 (M+
2‘5’8077/3??90%@0%'/ 1J8%g06§d_|)18£3'29 5%3%3‘%{“#;342 o(fM Prl\éaruns of
FI orfem col and its Anal ogs by Reaction with

EXpoRIe18; of ormates of Diols. Wth reference to FIG 5, an
anhydrous tetrahydrofuran sol a{j o@of the 5 bis

chl oroformate E (1 nol ar equi va/g‘r?t 0.34 M, was placed
in a dropping funnel and added.drgpwi se to an anhydrous
tetrahydrofuran sol ution cont ai ni ng substrate C (2.2

nmol ar equivalent, 0.64 M, di net hyl am nopyri di ne
(0.5 nol ar equi val ent), and trl:ﬁt hylfam ne (2.2 nol ar

equi valents) at 0 C undesy .nosphere_ The

m xture was stirred 8 30 mnutes and then 10 at
room tenperature F e résulting solution was
rapidly f||tered°t4ﬁrough f||ter paper to renove the
ammoni um salt. The®iltrate was concentrated and et hyl
(S)-ethyle-(1R; 281242, 2-dictl araice tarhivo) S-flaieropt-¢duct . The

th 1 M
B LBy BV RABOn bR ok o o)
foll Eme@rq;gp produgti wiag punifiest hyvoaeltaeiur nh@np@tdgmhwo givei ca
| t
7g?u¥1'e pro %?@8&%@?%% Iav\%@{epﬁér(}ﬁ]?slog'gnwrﬁll as@gl pl cg gel
=dolsuppm ¢h BeNEt.6 gpapld; 3H), gi2weprt e Ipr €. 1550 (@ taH)pd Sdr ug
4?%?%@3:"{ ;@gggglpg@gngsmpwt@1%96.@2 B (£0%4C7.6
ppm (d, 2H), 7.9 ppm (d, 2H), 9.05 ppm (d, 1H); mass spectrum 523.9 (M +
Na).

Example 18

F

o
VY
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oCl Bis((1R 25)-2-(2,2-dichl oroacetam do)-3-fl uoro-1-(4-
(et hyl sul f onyf | phenyppr opyl) ethane-1,2-diy1
di werzhomwater 25 The crude product was purified ?{%k/048929
col um chr omat ography to give2 62% vyi el d of the t t
product as a while sem-solid. I-11-NWVR (DVSO c16), 3 =
3.2 WD 2007/0790111PC / US2006/ 048929 57 ppm (s, 6H), 4.3
- 4.7 ppm(m 101-i), 5.95 ppm (d, 2H), 6.42 ppm (s, 2H),
7.6 ppm(d, 411), 7.9 ppm (d, 4H), 9.05 ppm (d, 2H); nass
(17028} N7 B8R norobbdtaikio) BRKAMRLER2 T~ 30 Synthesis of

enz onat e Prodrugs Chl'or anpheni col - type

%WX%L'@MWVDPWPw dodecyl carbopateo| | owi ng net hods
wer Wmhﬁ%%}odﬂﬁtmsﬁﬂjr@ Egrlﬁ'ebél Qofthta ciﬁ’orﬁb@od@f)ﬁ@fb divén

anhydrous tetrahydrofuran solution of orof ormat e

3§e(vield afihertiticpiodvel asma whifesemigsoliga &l ;Nl\aéé@Q%)a =0.9

g4 ;

Qe R 2 T Zont Il R G Pt o AR LR 7
4 8cping dme AH). DB APMY (S, ZEIN, G\D@Pm(ldynblbnﬁq%ppmdnéw 0.8
pPpRl @F 28§41 y8beRtY, 280d 15triethyl am ne (2.4 nol ar
equi val ents) at O C under a nitrogen atnosphere. The
m xture was stirred at 0 C for 30 mnutes, and then at
E?‘BB\H?éﬁper ature overnight. The resulting solution was

j [ £ g renove the
ammonium salt. The filtrate was concentrated and et hyl
acetate was added to dissolve the crude pLQdouct. IThe
resulting solution was washed ZOsequent ally witii 1 M
HCl (.), saturated NaHCO3(, 4), and 4g at_ edw ,
followed by a rapid filtration t gh a pad of sil9ca
gel and Na2SO4. The filtrat it ed @and t he
product obtained was dried u d pressure to give
t he pure carbonate prodrug K o25 Method ||

(1R,28)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsuifonyl)phenyl)propyl octadecyl carbonate.

The crude product was purified by gel column chromatography to give
42% yield of the title product as a white solid. H'-NMR (CDCls), & = 0.9 ppm {t,
3H), 1.2-1.4 ppm (m, 30H), 1.65-1.75 (m, 2H), 3.05 ppm (s, 3H), 4.1 — 4.6 ppm
(m, 5H), 5.9 ppm (s, 1H), 6.02 ppm (d, 1H), 6.98 ppm (d, 1H), 7.6 ppm (d, 2H),
7.95 ppm (d, 2H).

Example 20
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An anhydrous tetrahydrofuran solution of the ethyl
chloroformate B (1 nolar equivalent, 0.34 M, was pl aced

i nWe 2e7epping funnel and added drop-wise to a r

t et rahydr of uran sol uti on consai ni ng substr at erbéqﬂ@@g@%?”
equi valent, 0.64 M, 4-N, N-di net hyl am nopyridine (0.5

nmol ar equivalent), and 30 triethylamne (2.4 nolar

equi valents) at 0 C under a nitrogen atnosphere. The
mxture was stirred at 0 C for 30 minutes, and then at

(ST SBIGARN B SR, 13 ol o e

r rou paper to renove the

' (ImﬁlwiﬁLl!fnmd)Rheﬂvﬁewwlt(ﬁ&f‘e)-mgilmﬁtblehpt-ﬁtwl satbenate)

acetEcHR HH86d ﬂlrﬁéelb‘f/?eﬁ ReiufirEGoRzRHEbhy BGve

resulting solution was

3P60iele P w@m'@gzemﬁ@megos@} 3bG SEHEVES PG IEWH 1 M

: d
intls RS B Bkt EPBoMErs SRINMIRUCBCRS 8296 B @,
3idk 1. BRdD Namsm 13H),63 05 Ippragse 3.4 &eﬂfbémpna(redsia\h@ Q%epm

gel
(oIS PRARLS, 10810 BER AP THPL O RRECAH). ZEBeR (d. 2R082 o6
7.058m (d. APhe fol | owi ng exanpl e conpounds wer e obt ai ned
by the above nethod: Exanpl eConpound Name No.

E)'ZZMH% 2%) - 2- (2, 2-di chl oroacet ar ni do) - 1- (4-ni t rophenyppr op
ane- 1,3-diyi diethyl dicarbonat

28(1R 2R) 2-(2,2-di chl oroaceta 3- hydr oxy- 1- ( 4-
ni trophenyl ) propyl ethyl carborat
29(1R 2R)-2- (2, 2-di chl oroaceb do)

Cl

(et hyl sul f onyl ) phenyl ) pr opa e-1, 3-di yI d| et hyl

di car bonat e. o
30(1R 2R)-2-(2, 2-di chi oroa et am do) y 3- hydr oxy- 1- (4-
(et hyl sul f onyl ) phe ~et ar bonate. Exanpl e 27

o}

(1R,2S8)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylisulfonyl)phenyl)propyl 2-(2-methoxyethoxy)ethyl carbonate.

The crude product was purified by gel column chromatography to give
the title product as a white solid. H'-NMR (CDCI3), 8 = 3.05 ppm (s, 3H), 3.38
ppm (s, 3H), 3.55-3.65 ppm (m, 6H), 4.25-4.6 ppm (m, 5H), 5.9 ppm (s, 1H),
6.0 ppm (d, 1H), 7.05 ppm (d, 1H), 7.6 ppm (d, 2H), 7.95 ppm (d, 2H).

Example 22

Cl

o
o_;\_m
mm
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(1R, 28)-2-(2, 2-di chl oroacet am do) - 1- (4- ni trophenyl ) propan
e-Wo3eddioyidi et hyl di carbonate. The product

by Method I, supra, to give 88%yield of the@?ﬁghﬁk/@ﬁgw
product as a white foam This product was al so obtai ned
by Method Il to 15 give 25%vyield of the title product as
a white foam HI-NWVR (DVMBO-d6), 5 = 1.2 ppm(m 6H),
4.05- 4.25 ppm(m 6H), 4.5 ppm(m 1H), 5.95 ppm (d,

(1?%%)- «(4, ﬁ’gmrﬁéﬁoa%aamlaoz-tim%l -4H. 8.2 ppm(d, 2H),
("QW’W%!)GM‘H'UQPIQBW ertygogrbongtes] 9 0 HO (1
R ZR)‘h@cﬁ%’ezpr@dh&hlllé%r &ﬁﬁﬁhwq&@bnﬁnmﬁﬁomam raphy to give
nitrophen et h carb ona? %’
th&r‘%ﬁﬁf@f’ RKB%“‘BB‘P QPVﬁéé“’/by'eﬁ%?%é tifle pr%ﬁ‘)ﬁﬁtés gy 6‘? §%|'d19'%
NMDNE@'D@i e 059§l>bH(€ 3@-7)0@'%1 4%&(&%‘15}@) 1088 75 (ilr( ‘Z'NQ(R
(t, 3H), p 45

(iti,
319§mp(rm(s ﬁHj), 44.04 &pmplplnﬁﬁMS SlﬁpmGS ﬁbl)p@ﬁ]qmn (dll4l)"|) 899
oTS( ). 76 o 100 K85 oA, 1. PP (. 2H), 8.2 pom
npl e 29
(1R 2R 2-(2, 2- d| chl or oacet am do) 1 (4- (met hyl sul fonyfl ph
EXA0PI®R28panel, 3- di y1 diethyl dicar bonate

ST

o/[\o ci
/@/'j “\\\\n\n)\
" ]
~ o]
A - .

(1R,2S8)-2-(2,2-dichloroacetamido)-3-fluoro-1-(4-
(methylsulfonyl)phenyl)propyl 2-(2-(2-methoxyethoxy)ethoxy)ethyl
carbonate.

The crude product was purified by gel column chromatography to give
31% yield of the title product as a white semi-solid material. H'-NMR (CDCls),
d = 3.05 ppm (s, 3H), 3.38 ppm (s, 3H), 3.55-3.7 ppm (m, 10H), 4.2-4.6 ppm
(m, 5H), 5.95 ppm (m, 2H), 7.25 ppm (d, 1H), 7.6 ppm (d, 2H), 7.95 ppm (d,
2H).

Example 24
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15The crude product was obtained by Method |1, supra, to
give 19%yield of the title product as a white foam

HIWRNR7(ODMBO- d6), 8 = 1.2 ppm (m 6H), 3.19 pm&hfsz%ogwsgzg

4.05 - 4.25 ppm(m 6H), 4. 45 ppm(m 1H), 5.9

1H), 6.4 ppm (s, 1H), 7.6 ppm(d, 2H), 7.9 ppm (d, 2H),
8.95 ppm (d, 1H). WD 2007/079010PCT/ 11S20061048929 60
(1R 2R) - 2- (2, 2-di chl or oacet am do) - 3- hydr oxy- 1- ( 4-

(net hyl sul fonyl ) phenyl ) propyl ethyl carbonate. The crude
product was obtained by Method I, |supra, to give 20%
yield 5 of the title product as a ite foam (DMSO- d5),
= 1.2 ppm(t, 3H), 3.2 ppm (s, , 3.35 ppm(m 1H),
3.45 ppm(m 1H), 4.0- 4.2 ppn;jﬁ 3H), 5.19 ppm (t, 1H)
5.85 ppm (d, 1H), 6,42 ppm (s,§ 1H® 7.%8 ppm (d, 211),
7.9 ppm(d, 211), 8,75 p d 11\@5 MPLES 31-35
EVALUATI ON OF THE UTI LI i
BENZYLI C CARBONATE MPLE 31 VI SCOSITY OF
COVPCSI TI ONS Tabl'e 4,F bel ow, provides

eval uations of t sy¥ingeability of dosing solutions of
sel ected florf¥nico benzylic carbonate prodrugs at

(1628 (446 icyanopyrieitn:Bud)phiehyt)e2-G0)R-digh Ior o &t etaddd 52

% wei Q{'{ H;@l WO 2007/ 079010PCT/ US2006/ 048929 61
ﬂég%fgr{ggxgra yg% 0 %tghzyl i ¢ carbonate prodrug
cor r Expondiernyodact35e% Wa‘iﬁgbltbykgpl volumieclyomategrephy tongivé

L T o
pi-(tTEH)y 4 12y (@) 2H), AB%e- 455%13"1@“965935 e8epgl (scaH), 8519'

o Aol SO Bp gy Hatedtnde, 2D, T RHEHTE 2. ot pem @
1HID -8 pporr(dedt),&8-1 eps f 1HRA.3obro(d, flehi col drug
contained in a fenicol

(o)

o
,L /@/’j\ﬁ\‘ l)\c'
<1 ]

(1R,2S5)-2-(2,2-dichloroacetamido)-3-fluoro-1-~(4-
fluoromethylsulfonyl)phenyl)propyl ethyl carbonate.

o FLORFENI COL

Example 25

The crude product was purified by gel column chromatography to give
quantitative yield of the title product as a white foam. H'-NMR (DMSO-ds), & =
1.2 ppm (t, 3H), 4.1 ppm (q, 2H), 4.3 — 4.7 ppm (m, 3H), 5.7 ppm (d, 2H), 5.95
ppm (d, 1H), 6.4 ppm (s, 1H), 7.85 ppm (d, 2H), 7.95 ppm (d, 2H), 9.05 ppm (d,
1H).

EXAMPLE 26
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prodrug are often necessary for convenient adm nistration
of the necessary anount of the desired anount of the
anwiopotoreio Due to the linmited solubility of RIS 185129
many organi ¢ sol vents or m xsares of solvents accept b
for injectable fornmulations the choice of solvents for
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and the tine necessary 15 for the free flow of 2
k% (between 3nl and I m marks) was recorded |n
triplicate. The syrlngeabllltles relative to Nuflore were

cal cul ated by dividing the |p?ngt|rrefor t he test

solutions (entries 1-12) bdeH ﬁg ti me neasured
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syringeabilities of test ez—jzﬁﬂeﬂ 20 ai n\ng benzyl
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syringeabilities <1.00 an re therefore better than
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Modi fications of physicochem cal properties achievable
W th carbonate prodrugs of fenicols, or benzylic
cawbanetogoopr odr ugs of fenicols (analogs of fe
i nportant for the ability tosobtain the deS|rg§%§Fg£%p§9w
sol vent based fornul ations for animal adm ni stration.
Hi gher solubilities of fenicol.benzylic 10 carbonate
prodrugs as conpared to parent fenicols in certain
organic solvents or mxtures of organic solvents are due
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solution s
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or i col benz IC ar ate pro
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parent drug E 5 Physicochem cal properties of

t%él@é’f‘%&”i?e??é’??”%ted’a?ﬁ%’ﬁdfe prodrups I WD
2007/ 079010Peri |l I S2006/ 048929 64 a - not crystallized
“&%‘Fi Hg poi nt was neasured if the solid material was

AlEd after evaporation of the solvent fromthe col um
chr omataripydpiug tétraleydrofusan Solution of the ethyl chloroformate B (1

molar equivalent, 0.34 M), was placed in a dropping funnel and added drop-

wise to an anhydrous tetrahydrofuran solution containing substrate G (1 molar
equivalent, 0.64 M), 4-N,N-dimethylaminopyridine (0.5 molar equivalent), and
triethylamine (2.4 molar equivalents) at 0 °C under a nitrogen atmosphere. The
mixture was stirred at O °C for 30 minutes, and then at room temperature
overnight. The resulting solution was rapidly filtered through a filter paper to
remove the ammonium salt. The filtrate was concentrated and ethyl acetate
was added to dissolve the crude product. The resulting solution was washed



10

15

EXAVMPLE 33 COMPARI SIONS OF SOLUBI LI TIES I N ORGANI C
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proWModed a stable solution with 30% (wei ght / vol une)
cont¥nt 01(1 R Pﬁ)—?—-é?h?@tﬂh'o(f %tae‘:r"dp)-1s(ﬁpm&>9hew)npp°r’f2§- VO

2007/ 0790 TABLE 6 Prodrug o
rﬁﬁ e S ro @‘oﬁw@@ﬁ?’ﬁyaﬂ ons of
cont ned yol une) 20 C in form of

benzylic ﬁ\& nepf 9— YP&&h&I%Ja%&Q@' n/
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Example 27
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{1R,2S)-2-(2,2-dichloroacetamido)-1-(4-nitrophenyl)propane-1,3-diyl
diethyl dicarbonate.

The product was obtained by Method |, supra, to give 88% yield of the
title product as a white foam. This product was also obtained by Method 1l to
give 25% yield of the title product as a white foam. H'-NMR (DMSO-dg), & =
1.2 ppm (m, 6H), 4.05 — 4.25 ppm (m, 6H), 4.5 ppm (m, 1H), 5.95 ppm (d, 1H),
6.4 ppm (s, 1H), 7.6 ppm (d, 2H), 8.2 ppm (d, 2H), 8.95 ppm (d, 1H).

Example 28
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o
(1R,2R)-2-(2,2-dichloroacetamido)-3-hydroxy-1-(4-nitrophenyl)propyl
ethyl carbonate.
The product was obtained by Method I, supra, to give 19% yield of the
5 title product as a white foam. H'-NMR (DMSO-dg), 3 = 1.2 ppm (t, 3H), 3.35
ppm (m, 1H), 3.45 ppm (m, 1H), 4.0 — 4.2 ppm (m, 3H), 5.19 ppm (t, 1H), 5.9

ppm (d, 1H), 6.4 ppm (s, 1H), 7.6 ppm (d, 2H), 8.2 ppm (d, 2H), 8.75 ppm (d,
1H).

10 Example 29
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(1R,2R)-2-(2,2-dichloroacetamido)-1-(4-(methylsulfonyl)phenyl)propane-
1,3-diyl diethyl dicarbonate.

15 The crude product was obtained by Method Il, supra, to give 19% yield
of the title product as a white foam. H'-NMR (DMSO-ds), § = 1.2 ppm (m, 6H),
3.19 ppm (s, 3H), 4.05 — 4.25 ppm (m, 6H), 4.45 ppm (m, 1H), 5.9 ppm (d, 1H),
6.4 ppm (s, 1H), 7.6 ppm (d, 2H), 7.9 ppm (d, 2H), 8.95 ppm (d, 1H).

20 Example 30
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sol uble florfenicol insoluble insoluble insoluble

i nwol2oiiogonnsol ubl e i nsol ubl e i nsol ubl e EXAMR

I N VI TRO ENZYMATI C RELEASE Oy PARENT FLORFENI c‘ff“%?e‘%ﬁ%““””
5BENZYLI C CARBONATE PRODRUGS The ability of a
prodrug derivative of a parent drug nolecule to act
efficiently in vivo as a source of the free parent drug
determnes the utility of a particular prodrug for
treatnment. The prodrug's ability to rel ease the parent
drug 10 in vivo, in the presence of endogenous enzynes,
can be determ ned by neasuri the systemic | evels of the
parent drug after adm ni strathon of the prodrug to the
animal. This releasibility

Xan @l sofhe assessed in vitro

by neasuring the rel ease of thgﬁgz;in\t drug after m xing
.-\\ O
I

with ani mal whol e bl god,> serfum Sel ect ed
benzyl i c carbonaPg prodrilgs of florfenicol were 15tested
for rel ease of fLeﬁfenlcolmhfter invitro mxing with
bovi ne serum The o

(1R,2R)-2-(2,2-dichloroacetamido)-3-hydroxy-1-(4-
(methylsulfonyl)phenyl)propyl ethyl carbonate.

The crude product was obtained by Method Il, supra, to give 20% yield
of the title product as a white foam. H'-NMR (DMSO-dg), 8 = 1.2 ppm (t, 3H),
3.2 ppm (s, 3H), 3.35 ppm (m, 1H), 3.45 ppm (m, 1H), 4.0 — 4.2 ppm (m, 3H),
5.19 ppm (t, 1H), 5.85 ppm (d, 1H), 6.42 ppm (s, 1H), 7.58 ppm (d, 2H), 7.9
ppm (d, 2H), 8.75 ppm (d, 1H).

EXAMPLES 31-35

EVALUATION OF THE UTILITY OF
FLORFENICOL BENZYLIC CARBONATE PRODRUGS

EXAMPLE 31
VISCOSITY OF COMPOSITIONS

Table 4, below, provides evaluations of the syringeability of dosing
solutions of selected florfenicol benzylic carbonate prodrugs at concentrations
equivalent to 300 mg/ml florfenicol (30% weight/volume).

TABLE 4
Prodrug of | Concentration | Solvent mixture Syringeability
Example (mg/ml) (vol/vol composition) | measurement ©
Dripping Relative to
time (sec) NUFLOR®
1 12 358 Triacetin / benzyl 128+ 7 0.55
alcohol - 2:1
2 |2 418° Triacetin / benzyl 207 +3 0.89
alcohol - 2:1
3 |2 358 Triacetin / benzyl 97 £ 1 0.42
alcohol - 2:1.56
4 |2 358 2-pyrolidinone / 108 £ 1 0.46
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tested conpounds di splayed favorabl e parent drug rel ease
profiles as shown in Table 7. below The conpounds of
Exafpheg7®iand 14 di spl ayed the highest rates o dfoesisto
florfenicol release in serunst A general trend of nore

| i pophilic carbonates of florfenicol show ng higher rates
of degradation and rel ease 20 seens to be present anong

t he conpounds tested. An interesting exception was found
to be represented by Exanple 26 (bis-florfenico

carbonate). [ TABLE 7 WD g0yl SKEFORGI7 PS20067 048929 66
5P[gd TUg Of | BEgNpIe FIoNfgRbfRY ol T easey 6oy P OdHUE (
% of total)|at di ffereﬁtpy}&m&@'m;&; aftler treatmgnt with
6PDPY ne seruimgz2U 1 N 2N Prijcetin £6BnzyI o [Q€d 8L | 0.70
alcohol / 2-
pyrolidinone - 2:1:1.5
7 |8 396 Triacetin / benzyl 157 + 1 0.67
alcohol / 2-
pyrolidinone -2:1:1.5
8 |13 421 Triacetin / benzyl 1415 0.61
alcohol - 2:1
9 |14 412 Triacetin / benzyl 204 +9 0.88
alcohol - 2:1
10| 26 - 348 Triacetin / benzyl 216 £8 0.93
alcohol - 2:1
1114+ 248 + 100 Triacetin / benzyl 164 + 3 0.70
Florfenicol alcohol / 2-
yrolidinone - 4:2:1
12 | 14+ 275 + 100 Triacetin / benzyl 168 £ 2 0.72
Florfenicol alcohol - 2:1
13 | Florfenicol | 300 ® N-methyl 2- 233 +2 1.00
pyrolidinone /
propylene glycol /
polyethylene glycol
300

2 Concentration of benzylic carbonate prodrug corresponding fo 35% weight by volume
concentration of florfenicol.

® solution prepared by using for each miilliliter of solution 300 mg of florfenicol, 250 mg
N-methyl-2-pyrolidinone, 150 mg propylene glycol and polyethylene glycol 300 q.s.
as evaluated by dripping-syringe method described below.

Discussion

High concentrations of fenicol or fenicol drug contained in a fenicol
prodrug are often necessary for convenient administration of the necessary
amount of the desired amount of the antibiotic. Due to the limited solubility of
fenicols in many organic solvents or mixtures of solvents acceptable for
injectable formulations the choice of solvents for preparation of highly
concentrated florfenicol solutions is limited. As a result highly concentrated
solutions of fenicol drugs in organic solvents or solvent mixtures may become
highly viscous and difficult to administer by a syringe. Therefore the ability of
fenicol benzylic carbonate prodrugs to dissolve in a wider range of organic
solvents or mixtures of solvents acceptable for injectable formulations offered
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the potential to prepare highly concentrated solutions for injections with lower
viscosity. Table 4 shows comparisons of syringeabilities of concentrated
solutions of florfenicol benzylic carbonate prodrugs in examples of mixtures of
organic solvents which are generally acceptable for injectable subcutaneous or
intramuscular dosing. Test solutions of florfenicol benzylic carbonates
containing concentrations of florfenicol (mg/mL) equivalent to the concentration

present in Nuflor® formulation were prepared. Syringeabilities of the solutions
were evaluated by means of the “dripping syringe” method in which the dripping
times (sec) of equal volumes of such solutions under free gravitational flow
conditions from a vertically positioned syringe were measured at 15 °C. After
removing the plunger from a 5 ml polyethylene disposable syringe (5 ml Luer,
Norm-Ject Zentrish / Henke Saas Wolf GMBH) and fitting the syringe with a
disposable needle (B-D®16G1 Precision Glide / BentonDickinson & CO) the
test solutions were loaded from the top into the syringe and the time necessary
for the free flow of 2 mL of solution (between 3ml and 1ml marks) was recorded
in triplicate. The syringeabilities relative to Nuflor® were calculated by dividing
the dripping time for the test solutions (entries 1-12) by the dripping time
measured for the commercial sample of Nuflor® formulation (entry 13) As it is
evident from the results in Table 4 the syringeabilities of tested solutions
containing benzyl alcohol as viscosity diluent had relative syringeabilities <1.00
and were therefore better than Nuflor® (30% weight/volume florfenicol solution
in propylene glycol / polyethylene giycol 300 / 2-methyl pyrolidinone). Due to
their better syringeability these solutions represent more favorable formulations
for injectable delivery of florfenicol. Solution of the florfenicol benzylic carbonate
of the example 2 in triacetin/2-pyrolidinone — 1/1 lacking the benzyl alcohol
viscosity diluent was the only solution with syringeability poorer that than that of
Nuflor® (entry 5). Solution of the florfenicol benzylic carbonate of the example
2 containing higher concentration of florfenicol than Nuflor® (entry 2; 35% wi/v
vs. 30% wi/v) also displayed superior syringeability. Interestingly solutions
containing concentrations of florfenicol equivalent to 30% w/v in mixed form of
free florfenicol and florfenicol benzylic carbonate prodrug (entries 11-12) also

displayed syringeability superior to Nuflor® formulation.
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EXAMPLE 32
MELTING POINT AND AQUEOUS SOLUBILITY COMPARISONS

Modifications of physicochemical properties achievable with carbonate
prodrugs of fenicols, or benzylic carbonate prodrugs of fenicols (analogs of
fenicol) are important for the ability to obtain the desired organic solvent based
formulations for animal administration. Higher solubilities of fenicol benzylic
carbonate prodrugs as compared to parent fenicols in certain organic solvents
or mixtures of organic solvents are due in part to the lower melting points of
such carbonate prodrugs as compared to parent drugs. These lower melting
points reflect the reduced energy of the crystal lattice of the carbonate prodrugs
which is responsible for the increased solubility. Comparison of the melting
points of florfenicol of the available crystal forms of various examples of
florfenicol prodrugs are shown in Table 5, below.

In some therapeutic applications florfenicol is administered in
concentrated organic solution subcutaneously where it is known to form
localized depot of the drug which results in the desired sustained release of the
drug into the circulation. In such cases solubility of florfenicol in aqueous media
represents one of important factors determining the rate of the sustained
release. Another important factor affecting the sustained release of florfenicol
from the subcutaneous depot site is the concentration of the dosing solution
and the solvent composition of the formulation. Apart from the broader range of
solvents which can be used for acceptable formulations of florfenicol benzylic
carbonate prodrugs these prodrugs also allow a wide range of aqueous
solubilities. Aqueous solubilities which were measured for a number of
florfenicol benzylic carbonate prodrugs are shown in Table 5. Solubilities
achieved with these prodrugs range from slightly to dramatically lower than that
of florfenicol. Reduced aqueous solubilities of such prodrugs may be useful in
controlling the rate of dissolution of the prodrug at the subcutaneous depot site
and may allow achieving optimized sustained release of the parent drug.

TABLE 5
Physicochemical properties of selected benzylic carbonate prodrugs
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50 mcroliter of stock solution of carbonate pro-drug (10
mg/ L in DVBO was 5 added to 5 nL donor bovi ne serum and
m Wedwo7Afgquot s of 400 microliter of the resulgd
solution were transferred intp 1.5 nL plastic ceﬂ%zoo?msg”
tubes. Each plastic tube was placed into at 37 C water
bath for incubation. Sanples were renpoved at 0, 1, 2, 4,
8, and 24 hours, and after addition of 400 mcroliter of
acetonltrl le to stop the react| on, rapidly stirred for_ 30
sec 5 LSty é’Si”ééléétHS on
on an J';S’é"r‘? 2k @S]fgg mtiE SH%) Siﬂ rr?nut es. The

cl epr supenat ant sol uti on was sarrpl ed for the HPLC

o 4

anay Prddrug TEMRHG BIE cRISIIRZAbRSoREhD
cal cys ate"the conversion“of the prod rugssodmi LC
con:lig;d,fp,gfe were as follows: System Agilent 1100 series
Col [rgm: 31%-%93’@%%0%@ no o, 15U 59 fagfmiim COT LM
Tenpz30C 20 FH@El168TE: ré\ nj ection.Ye! W40 pr
Or BT CT ACET DREE iSRS CAGR d&/éﬁ@ah@f)fn ¢ @ﬁbénﬁ et €f
Run["gTmeT 20 92—454ﬁ: Thcd@Ee/Réxe VEA2 el
200780 790TTTIPe36- 3528 RtHAEERt I exE 0'025 anic}o
5 M oil (- )? 0.77 mg/ml

12 88-90 °C (- )? 0.35 mg/ml

13 oil (- )® 0.15 mg/mi

14 105-106 °C (isopropanol) 0.032 mg/ml

17 44-54 °C (- )° 0.55 mg/ml

26 110-112°C (- )® 0.045 mg/mi

Florfenicol | 163 -154 °C 1.63 mg/ml

@ — not crystallized; melting point was measured if the solid material was
obtained after evaporation of the solvent from the column chromatography
fractions.
EXAMPLE 33
COMPARISIONS OF SOLUBILITIES IN ORGANIC SOLVENTS
(TRIACETIN/BENZYL ALCOHOL 2:1 MIXTURE)

Table 6, below, illustrates the solubilities of florfenicol equivalents which

were achieved with selected benzylic carbonate florfenicol prodrugs in an
example solvent mixture triacetin / benzyl alcohol 2:1 (volume/volume)
employing benzyl alcohol as the low viscosity component. Desired
concentrations of equal or greater than 30% (weight / volume) were achieved
with the benzylic carbonate florfenicol prodrugs. Florfenicol parent drug was not
soluble in triacetin / benzyl alcohol 2:1 (volume/volume) even at concentrations
as low as 10% (weight / volume). Interestingly florfenicol became more soluble
in triacetin / benzyl alcohol 2:1 (volume/volume) when benzylic carbonate
prodrug of florfenicol was also present. The combination of prodrug of
Example 14 at 275 mg/ml and florfenicol at 100 mg/ml was soluble in triacetin /
benzyl alcohol 2:1 (volume/volume) and provided a stable solution with 30%
(weight / volume) content of florfenicol (Table 4, supra, entry 12).
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15 40 17 40 18 5 The results of testing the stability of
sel ected prodrugs in bovine serumpresented in Table 7
cowbizpiredorhat benzylic carbonates of florfenigqlyss®lERSH
the parent drug when treatedéin vitro with serum enzynes.
These results 5provide evidence that benzylic carbonates
of florfenicot are substrates of hydrolytic enzynes
present in bovine serum EXAMPLE 35
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antihiotic MM O

P’&’é(‘éq H(FQIU“baiv e paisged %onzrentra nS ] Cw*\?tsr\gséroéfifwr{)gf;
153 peci ¢& og?H%S |5‘rt88? 5‘ )f%@ aol‘é%fglg@ Yolvent
adm ni st-&¢ w S y—ah—i-AEavenow - ymeicy: ', and

_cattle suﬂp L 2 %’I I \Aééo/'b# 0(41" i néﬁ/?m nfa\ii% fétg)l%/f‘(ﬂ
copcent | %IMLS sGluH&e Qkﬁ;%réa RibRF | edid¥e dotdbfe | 23708
ﬁatiof_Iable ,_belo il lustrates|the pl s_maie _els of
flogte ﬂ# (Qlubtd’ atsor..%%u ts8finleo] | WL S\A.LE, Nohfeil | Y
the prodrug conpound pf Exanple 18, oth rat and
Ca“il e. osfonﬁk Igglub{emg (s%gl)ole ry‘omialle soluble soluble | insoluble

26 soluble | soluble soluble soluble | soluble soluble soluble
florfenicol | insoluble | insoluble | insoluble | insoluble | insoluble | insoluble | insoluble
EXAMPLE 34

IN VITRO ENZYMATIC RELEASE OF PARENT FLORFENICOL FROM
BENZYLIC CARBONATE _PRODRUGS

The ability of a prodrug derivative of a parent drug molecule to act
efficiently in vivo as a source of the free parent drug determines the utility of a
particular prodrug for treatment. The prodrug’s ability to release the parent drug
in vivo, in the presence of endogenous enzymes, can be determined by
measuring the systemic levels of the parent drug after administration of the
prodrug to the animal. This releasibility can also be assessed in vitro by
measuring the release of the parent drug after mixing with animal whole blood,
plasma or serum. Selected benzylic carbonate prodrugs of florfenicol were
tested for release of florfenicol after in vitro mixing with bovine serum. The
tested compounds displayed favorable parent drug release profiles as shown in
Table 7, below. The compounds of Examples 8 and 14 displayed the highest
rates of rates of florfenicol release in serum. A general trend of more lipophilic
carbonates of florfenicol showing higher rates of degradation and release
seems to be present among the compounds tested. An interesting exception
was found to be represented by Example 26 (bis-florfenicol carbonate).

TABLE 7
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20

25

(mg/14_ 18 Rat 20 IV 26.4 16.8 6.2 3.8 (n = 3) 18
Cattle 101V 20.2 2.8 0.6 0.1 (n = 3)
WO 2007/079010 . PCT/US2006/048929
sfrodrug Florfenicol released from prodrugs ( % of total) at different
time-points after treatment with bovine serum.
Example
0 1h 2h 4h 8h 24h
2 BQL? BQL BQL 4.5 12.6 23.3
4 BQL BQL BQL 4.8 6.6 21.4
8 BQL 36.9 54.9 81.5 84.0 96.3
13 BQL BQL 8.5 13.6 226 40.0
14 BQL 28.9 42.3 79.5 81.4 94.1
26 BQL BQL 18.2 32.7 449 69.4

2 BQL - below quantification limit

50 microliter of stock solution of carbonate pro-drug (10 mg/mL in DMSQO) was
added to 5 mL donor bovine serum and mixed. Aliquots of 400 microliter of the
resulting solution were transferred into 1.5 mL plastic centrifuge tubes. Each
plastic tube was placed into at 37 °C water bath for incubation. Samples were
removed at 0, 1, 2, 4, 8, and 24 hours, and after addition of 400 microliter of
acetonitrile to stop the reaction, rapidly stirred for 30 seconds. The precipitate
was removed by centrifugation on an Eppendorf 5415G at 14000 rpm for 5
minutes. The clear supernatant solution was sampled for the HPLC analysis.
The peak area of florfenicol was used to calculate the conversion of the
prodrugs.

HPLC conditions were as follows:

System: Agilent 1100 series

Column: Varian Microsorb — 5y, C18, 150 mm x 2.1 mm
Column Temp: 30 °C

Flow rate: 0.5 mL/min

Injection Volume: 40 pl

Organic: Acetonitrile

Aqueous: 0.1% formic acid in water

Run Time: 20 min

Gradient was as follows:



WD 2007/ 079010 68 PCT/ US2006/ 048929 The data of Table
9, below, illustrates the plasma | evels of florfenicol

t D 20E9edoted fol |l ow ng admi nistration of the grrALIY
conmpound of Exanple 2, by twe different routes, ?ge. ,/0183/29
and subcut aneous ("SC'). 5 TABLE 9 Conpound of Ex. No.

Speci es Dose (ng/kg) Route AUC (hr.ng/L) Cmax (ng/L) 2
Cattle (n = 3) 9

Time {(min), % Organic

0 5
15 40
17 40
18 5

The results of testing the stability of selected prodrugs in bovine serum
presented in Table 7 confirmed that benzylic carbonates of florfenicol release
the parent drug when treated in vitro with serum enzymes. These results

5 provide evidence that benzylic carbonates of florfenicol are substrates of
hydrolytic enzymes present in bovine serum.

EXAMPLE 35
IN VIVO RELEASE OF PARENT FLORFENICOL
10 FROM BENZYLIC CARBONATE PRODRUGS
The pharmacokinetic profile of active antibiotic after prodrug
administration, in vivo, was determined, as follows:

1. In vivo release of active antibiotic confirmed in two different animal

15 species:
The prodrug compound of Example 18 was administered by an
intravenous ("IV") route to rat and cattle subjects, followed by
determination of florfenicol concentrations in the plasma collected
over time.

20 The data of Table 8, below, illustrates the plasma levels of
florfenicol that resulted following IV administration of the prodrug
compound of Example 18, to both rat and cattle.

TABLE 8
Compound Species Dose Route AUC Cmax
of Ex. No. (mg/kg) (hremg/L) | (mg/L)
18 Rat 20 v 26.4+16.8 |6.2+3.8
(n=23)
18 Cattle 10 \ 20.2+28 |0.6+0.1
(n=3)
25 2. Active antibiotic is released from the prodrug irrespective of route of

administration of the prodrug:
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15

IV 18 1.7 3.6 0.8 Cattle (n =3) 1 SC42_13.7 1.6 0.8
3. A dose-dependant increase in the release of active
nowet2ge7/0Téveo dat a of table 10, bel ow, confirns &T[US 006/045929
dose-dependent increase in the plasm |evels of ve
antibiotic (florfenicol) follow ng 10adm ni stratl on of

ri sing doses of prodrug conpound of Exanple 2. TABLE 10
4. Time of release of active noiety: a. The data of

Tabl es 11 and 12, below, confirmthat the active

15ant i bi op.&détfa aﬂrﬁ%\'& @%ammuﬁ&méssﬁ{é ;lesrlngslévéIQ 8p ha} f

an hour after adm ni st ratlon of ro rug corrpound
Exanpl e zﬂorfqrvféw@m%esffol!%ng aém'@gtratmehepr%vag/ kg
in Rats %Mfeaxame(zhbww@@imembu(e@/é) \WVBag SD*

0.089.1 1.5 0.2516.6.
subcutaneous ("SC".

TABLE 9
Compound | Species Dose Route AUC Cmax
of Ex. No. (mg/kg) (hremg/L) (mg/L)
2 Cattle 9 v 18+1.7 3608
(n=3)
2 Cattle 18 SC 426 +13.7( 1.6 £0.8
(n=3)

3. A dose-dependant increase in the release of active moiety:
The data of table 10, below, confirms a dose-dependent increase
in the plasma levels of active antibiotic (florfenicol) following
administration of rising doses of prodrug compound of Example 2.

TABLE 10
Compound | Species Dose Route AUC Cmax
of Ex. No. (mg/kg) (hremg/L) (mg/L)
2 Cattle 18 SC 426+13.7 | 1.6+0.8
(n=3)
2 Cattle 42 sSC 152677 | 27%+1.3
(n=5)

4. Time of release of active moiety:

a. The data of Tables 11 and 12, below, confirm that the active
antibiotic (florfenicol) is released in less than half an hour after
administration of the prodrug compound of Example 2,
irrespective of the species.

TABLE 11
20 mg/kg in Rats by IV Route
Time (hr) Florfenicol (mg/L)
Mean * SD*
0.08 9.1+1.5
0.25 16.6 £ 0.1
0.50 10.2+1.1
0.75 9.4+0.6




0.5010.2 1.1 0.759.4 0.6 69 17.0t 0.3 1.55.2 0.1 2
4.0 0.341.2 0.260.5 0.02 Measured in plasma TABLE
12wPp.2007eoodat a of tables 13 and 14, bel ow, conjfd

the active antibiotic is quiekly rel eased froﬁ%?ﬁEEM%Bﬁﬁm
prodrug conmpound of Exanple 2, when adm nistered by the
IV and SC routes in cattle. TABLE 13 48 ng/kg in Cattle
by SC Route Tinme (hr)Florfenicol (ng/L) Mean SLY
0.51.01 1.24 11.56 + 1.68 22.00 1.55 42.19 0.73 72.16

0. 28 241. 36 62—3%t: q1 07074807587 x4 3
1.5 5.2+0.1
2 4.0+£0.3
4 1.2+0.2
6 0.5 £0.02
*Measured in plasma

TABLE 12
9 mg/kg in Cattle by IV Route
Time (hr) Florfenicol (mg/L)

Mean + SD*

0.50 2.37+2.11
1.00 7.32 £ 8.05
2.00 1.78 + 1.22
4.00 1.39 + 0.56
10.00 0.38 £ 0.22
24.00 0.14+£0.14

*Measured in plasma

b. The data of tables 13 and 14, below, confirms that the active
antibiotic is quickly released from the prodrug compound of
Example 2, when administered by the IV and SC routes in cattle.

TABLE 13

48 mgl/kg in Cattle by SC Route
Time (hr) Florfenicol (mg/L)
Mean * SD*
0.5 1.01£1.24

1 1.56 £ 1.68
2 2.00 £ 1.55
4 219+ 0.73
7 2.16 £0.28
24 1.36 + 0.2
31 1.01 +0.07
48 0.58 + 0.1
55
72
79

0.51 £ 0.07
0.38 £0.11
0.34 + 0.11
144 0.15 + 0.08
*Measured in plasma

TABLE 14
9 mg/kg in Cattle by IV Route
| Time(hr) |  Florfenicol (mg/L) |
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550.51 0.07 720.38 0.11 79 0 34 0.11 1440.15 0.08
Measured in plasma TABLE 14 9 ng/kg in Cattle by IV
RowDeoo7jo79Daare (hr) Fl orfenicol (ng/L) WO PCT/US2006/048929
2007/ 079010PCT/ US2006/ 04892970/0 5. Effect of fornul ation:
Advant ages of triacetin/benzyl alcohol formnulation of the
feni col carbonate prodrug. 5The rel ease kinetics of the
conmpound of Exanple 2 were conpared with adm ni stration
ina formulation with a triacetin/benzyl alcohol (ratio
of 2:1 wt/vol) and wth adm ni SThggdPRSO¥ a fofnmul ation
of triacetin/2-pyrTopisdmone (Tatgy g7 @5 ¢7 1 w7 yol ). The
study was conducted ypocattie (=833 + g.05 Mean AUC
val ues after SC [EumgiggtTatfom ofy ¢gg £egpound]of Exanple
10 2, admi ni st ered T g dosgof @gggj _gﬁi g
triacetin/2- pyrrof'rdfduwe e 42, §gigrgs - Vean AUC

val ues after SC pdmigy ghratfon ufo'tl g & gypound of Exanpl e
2, adm nistered | st ™ -:‘Iééh] mtriaceti n/ benzyl
al cohol werel52. t—hrengft—tSbecause thedose—used in the
two studies differed, the dose-nornalized val ues were

Sal Eff¢ctiafformmbationre 2. 13 hr/L (42.6/20) and 3.8 hr/L

( 152dvanteyes of triacetibenzil 2logpel formdiatien ef tiedgfenicol carbonate
piddr@geti n/ benzyl al cohol, respectively. 6.

Bi oavailability of florfenicol in _cattle after )
subclibafrierse bipetiempitheceatroyRd of Eﬁéﬁ‘ﬂﬂ ? wega caBwared with

alBmiistigionfin Bfaalietidn witkl LuibaélibPertdyl BitahoREStd Hfed: i wtdal)a

for .the conpound. of Exanple 2: Total_ Average active .,
ag PR BIFRLYR b fOTRUBon 0T 31iaCE 2R R R (R A ge
wiiial).ofrhi lseudyomge ook waite dEinacgiiee (ri2=33.
Mean AUC values after SC administration of the compound of Example

2, administered in a dose of 20 mg/kg in triacetin/2-pyrrolidinone were 42.6
hremg/L.

Mean AUC values after SC administration of the compound of Example
2, administered in a dose of 40 mg/kg in triacetin/benzyl alcohol were152.1
hremg/L..

Because the dose used in the two studies differed, the dose-normalized
values were calculated, and were 2.13 hr/L (42.6/20) and 3.8 hr/L (152.1/40) for
triacetin/2-pyrrolidinone and triacetin/benzyl alcohol, respectively.

6. Bioavailability of florfenicol in cattle after subcutaneous
administration of benzylic carbonate prodrug of Example 2.

Calculation of pharmacokinetic data for the compound of Example

2:
Total Average active moiety (Florfenicol) AUC = 152.11
hremg/L |
Total Average AUC of the compound of Example 2 =
38.04, which in turn is equal to 30.43 hremg/L Florfenicol
Equivalent.
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38.04, which in turn is equal to 30.43 hrng/L Florfenicol
Equi val ent. WD 2007/ 079010PCl 11JS2006/ 048929 71 83. 5% of
MOV 248/ converted to Florfenicol once abs%lgﬁgz(fog,gng
SC site. Efficacy Studies Wtih the Conpound of Exanple
5Therapeutic efficacy of a single dose of Nuflor(r)
(Scheri ng- Pl ough Ani mal Health) was conpared with a

singl e dose of the prodrug conmpound of Exanple 2 after SC
admnistration in cattle suffering fromnaturally

occurring bovigmsy,FmECaMaB Yvsd é’d?ﬁ&ﬂeé BRPlorfehitd| bRsa! t S
are as follows: TABLE 15 G oup # of Dose Route Tenp.

Termp | Teni?' | HosgrbrdHrom SGsitRy s

Efficacy Studies With the Compound of Example 2
Therapeutic efficacy of a single dose of Nuflor® (Schering-Plough Animal
Health) was compared with a single dose of the prodrug compound of
Example 2 after SC administration in cattle suffering from naturally occurring
bovine respiratory disease (BRD). The results are as follows:

TABLE 15
Group # of Dose | Route | Temp. | Temp. Temp. Treatment
animals °C °C °Cc Failure
(day 0) | (day 3) (day 10) | (on day 10)
Saline 12 0.1 S/C 40.7 40.2 Discont. 12 out of 12
mi/kg ol
Nuflor®* 24 40 S/IC 40.6 38.6 4 out of 24
mg/kg 38.6
Cpnd of 24 48 S/IC 40.4 38.8 5 out of 24
Example mg/kg
2 o 38.7

* 300 mg/mi of florfenicol

** Equivalent to 40 mg/kg of florfenicol

Saline-treated animals were discontinued on day 3 because of lack of
improvement in the disease symptoms.

S e e

In conclusion, the efficacy observed with florfenicol, which was released from
the prodrug of Example 2, is comparable to the marketed brand of florfenicol
(Nuflor®).

CONCLUSION

Thus, it will be appreciated that the present invention provides novel
prodrugs of fenicol antibiotics and methods for their use in the treatment or
prevention of bacterial infection in animals or humans.

Although certain embodiments and examples have been used to
describe the present invention, it will be apparent to those skilled in the art that
changes in the embodiments and examples shown may be made without
departing from the scope of this invention.
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WHAT IS CLAIMED [S:

1. A fenicol carbonate of Formula |, or a solvate thereof,

Formula | /@Jj’%
R HN. R,

1

wherein Ry is selected from the group consisting of

F
o:;wx\ ~g~ F/\S/\ F,I\S Y HZN..,_S/“\
0 , do . do - d% 7o

\L'/’\ \,\,7/’\ H‘NW\ and I D \L

Rz is selected from a group consisting of dichloromethyl, difluoromethyl,
chlorfluoromethyl, chloromethyl and methyl,
R3 is selected from a group consisting of hydroxymethyl, fluoromethyl,
difluoromethyl, triflucromethyl and CH0O-C{O)O-Rs, and
R4 and Rsare independently selected from the group consisting of
C1.10 straight, branched or cycloalkyi,
Ci10 alkoxyalkyl,
Ciagaryl,
Cy-toarylalkyl, and
C11ostraight, branched or cycloalkenyl, wherein any of R4 and Ry is either
substituted or unsubstituted. '




out of 24 Cpndof anpl e 24 48 kg /C h. o

73

2. The fenicol carbonate of claim 1 wherein when R4 is NQ», Rz is not CH2O-
C(O)O-Rs.

3. The fenicol carhonate of claim 1 wherein R4 and Rs are independently
selected from the group consisting of methyl, ethyl, propyl, isopropyl, n-butyl,
tert-butyl, isobutyl, pentyl, isopentyl, n~hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl,
n-dodecyl, n-octadecyl , 2-methyl-butyl, 1-ethyl-propyl, 3-methyl-prop-2-enyl, 2-
meihoxy-ethyl, 2-ethoxy-ethyl, 2-propoxy-ethyi, 2-butoxy-ethyl, 1-methyl-2-
methoxy-ethyl, cyclopropyl-methyl, cyclopentyl-methyi, cyclohexyl-methyi,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 3,7-dimethyloct-6-enyl, benzyl, 2-
methyl-benzyl, 3-methyl-benzyl, 4-metyl-benzyl, 2-methoxy-benzyl, 3-methoxy-
benzyl, 4-methoxy-benzyl, methyl-2-furyl, 2-(methoxy-ethoxy)-ethyl, 2-(ethoxy-
ethoxy)-ethyl, 2-[2-(methoxy-ethoxy)-ethoxy]-ethyl, 2-[2-(ethoxy-ethoxy)-ethoxyl-
ethyl, 2-(hydroxy-athoxy)-ethyl, 2-{2-(hydroxy-ethoxy)-ethoxyl-ethyl, 2-acetoxy-
ethyl, 2-(aceto>&y—ethoxy)-ethyl, 3-acetoxy-propyl, 2-carboxy-ethyl, 3-carboxy-
propyl, 4-carboxy-butyl, 2-methoxycarbonyl-ethyl, 3-methoxycarbonyl-propyl, 4-
methoxycarbonyl-butyl, 2-methoxycarbonyl-benzy!, 3-methexycarbonyl-benzyl, 4-
methoxycarbonyl-benzyl, 1-ethoxycarbonyl-ethyl, 1-methoxycarbonyl-ethyl,
phenyl, 4-metyl-phenyl, 4-methoxy-phenyl, 4-carboxy-phenyl|, 2-carboxy-phenyl,
4-methoxycarbonyl-phenyl, 2-methoxycarbonyl-phenyl and 4-acetylamino-
phenyl.

4, The fenicol carbonate of claim 3 wherein Rs and Rsare independently

substituted with a moiety selected from the group consisting of methyl, methoxy,
carboxy, carboalkoxy and acyloxy.

5. The fenicol carbonate of claim 3, wherein R, is selected from the group
consisting of
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*4*Sal i ne-treated ani mals were di sconti nued on day 3
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6. The fenicol carbonate of claim 1 wherein Ry is CHaSOz, Rzis CHClz and Rz is
CHzF.

7. The flerfenicol carbonate of claim 6, wherein Ry is selected from the group
consisting of methyl, ethyl, propyl, isopropyl, n-butyl, tert-butyl, ischutyl, pentyl,
isopentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, n-dodecyl, n-octadecyl , 2-
methyl-butyl, 1-ethyl-propyl, 3-methyl-prop-2-enyl, 2-methoxy-ethyl, 2-ethoxy-
ethyl, 2-propoxy-ethyl, 2-butoxy-ethyl, 1-methyl-2-methoxy-ethyl, cyclapropyl-
methyl, cyclopentyl-methyl, cyclohexyl-methyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, 3,7-dimethyloct-6-enyl, benzyl, 2-methyl-benzyl, 3-
methyl-benzyl, 4-metyl-benzyl, 2-methoxy-benzyl, 3-methoxy-benzy!, 4-methoxy-
benzyl, methyl-2-furyl, 2-(methoxy-ethoxy)-ethyl, 2-(ethoxy-ethoxy)-ethyl, 2-[2-
(methoxy-ethoxy)-ethoxyl-ethyl, 2-[2-(ethoxy-ethoxy)-ethoxy]-ethyl, 2-(hydroxy-
ethoxy)-ethyl, 2-[2-(hydroxy-ethoxy)-ethoxy]-ethyl, 2-acetoxy-ethyl, 2-(acetoxy-
ethoxy)-ethyl, 3-acetoxy-propyl, 2-carboxy-ethyl, 3-carboxy-propyl, 4-carboxy-
butyl, 2-methoxycarbonyl-ethyl, 3-methoxycarbonyl-propyl, 4-methoxycarbonyl-
butyl, 2-methoxycarbonyl-benzyl, 3-methoxycarbonyl-benzyl, 4-methoxycarbonyl-
benzyl, 1-ethoxycarbonyl-ethyl, 1-methoxycarbonyl-ethyl, phenyl, 4-metyl-phenyl,
4-methoxy-phenyl, 4-carboxy-phenyl, 2-carboxy-phenyl, 4-methoxycarbanyl-
phenyl, 2-methoxycarbonyl-phenyl and 4-acetylamino-phenyl. .

8. The fenicol carbonate of claim 1, wherein Ra is CHaF.

9. The fenicoi carbonate of claim 1, wherein Rt is CH3SO2 or NQ3, Ry is CHCl,,
- Rj is hydroxymethyl and Ry is ethyl.
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10. The fenicol carbonate of claim 1, wherein R4 is CHaSO2 or NO,,
Rz is CHCI2, Rsis

\H/\o/ﬁ\o/\

and Ry is ethyl.

11. The fenicol carbonate of claim 1 that is selected from the group consisting of

0 O O
,@JY\G HCl, ,Q)Y\cmrz ,Q/':Nr\ CHCI,
y\ , é\ ﬁ\

A A

A A
Ox /OA‘/'\ CHCL, O HN cHCI2 /m\ BN 3 é,ct-;c;z _

3 d
I o ana O

[

12. The fenicol carbonate of claim 1 that is selected from the group consisting of
the compounds listed by Table 2.

13. A fenicol carbonate comprising a compound of Formula |l



R2 is selected froma group consisting of dichloronethyl,
di fl uoronet hyl, chlorfluoronethyl, chloronethyl and
methyl, R3 is selected froma group consisting of

hydr oxynet hyl , fluoronethyl, difl uoronethyl,
trifluoronmethyl and 0-120-C(0)0-R5, and R4 and R5 are

i ndependently selected fromthe group consisting of ClL 10

strai ght, branched or cycloal Kyl, C1_10 al koxyal kyl
Cl-10 aryl, C1_10 arylalkyl, and Cl-10 straight,
branched or cycl oal kenyl wher ei n any of R4 and R5 is
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R2 is dichloromethyl or difluoronmethyl, and R3 is
sel ected fromthe group consisting of hydroxynethyl,
fluoromet hyl and OH20-C(0)0-R5. 6. The fenicol carbonate
of claiml1l wherein Rl is OH3802, RR ISCHO2 and R3 1S
CH2F. 7. The florfenicol carbonate of claim6, wherein
R4 1S selected fromthe group consisting of nethyl,
ethyl, propyl, isopropyl, n-Butyl, tert-butyl, isobutyl,
pentyl, isopentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl,
n-decyl, n-dodecyl, n-octadecyl , 2- nethyl-butyl,
15 eting com;ﬁﬂmu, of St 18/ lhaping Rr struetie selkctet fienthe yhap,
2- etq thyI 2- propoxy-et hyl, 2-butoxy-ethyl,

2 nethoxy et hyl , cyclopropylnethyl

) cIo.ent nmet hyle, cyclohex | -methyl, c
q§. _<?Qy_haé%jz¥k:;}¥€ioﬁ§ '%? j{ r_f_4C;>_
H | oct - 6- enkyl| o 2-¥rEt h benzyl,zs- o
met hyl - z§=% |, ﬂ%=égkbenzyl 2- nethééx enzyf fH
3- et hg enzyl , hoxybenzyl, & 1- 2- furyleue,

2- (nethoxy ethoxy) et hyl, 2-(éthoxy- ethoxy)-ethyl, 242-
(nethoxy-ethoxy)-ethoxyl-ethyl,
2- [2 (et hoxy- et hoxy) - et hoxy] - et hyl ,

2- hydroxyethoxy -et hyl,

2[ 2- (hydr oxy, Y) - pet hyl , 2-acet oxy-ethyl,
2 %EE ; qn>ggm acet oxy- propyl
g; ,F acar oxy2propyl, 4-carboxybutyl,

net ho apbony 3- nethoxycarbonyl propyl ,
4- met hoxy bonylbumyL 2- met hoxycar bonyl - benzyl ,
3- neth&%?carbonykbenzyl 4- npaixbxycar bonyl benzyl ,
1- et hoxycar onyI et hyl, 1-nmethoxycarbonyl-ethyl, phenyl,
%%_nethoxy henyl , 4-carboxy-phenyl,

,ycarbanylphenyl
nd 4- acetylan1no phenyl . 8.

° carbong¥e of claiml1l, wherein R3 1S CH2F. 9.

The feMi®ol carb8nagg, of claimi1, wherein R is CH3802 or
N2, R2 is CHO2, R3 is hydroxymethyl and R4 is ethyl.
75 10. The fenlcol carbonate of claim1l1, wherein Rl is

The & Ergrogisal SaPeS A Sompri b8 endieelie bhgBbLY e sifeo

tchshogateugf thms1 Jogetheowito phaanaceutically acceptable excipients or P
lgownts liNL,,,, CHO6 HN,,e, CHO 2 Ait8%%i 000000 , 0 0 O
Er ft HN,ii,CHC12 C1/4"N FINyCHCI 2 ON r HN. N.,, CHC12.

18. A pharmaceutical composltion comprising an effective amount of the fenicol
carbonate of claim 13, together with pharmaceutically acceptable excipients or
solvents.

19. A pharmaceutical compaosition comprising an effective amount of the fenicol
carbonate of claim 8, fogether with pharmaceutically acceptable excipients or
solvents.
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1 that is selected fromthe group consisting of the
conmpounds listed by Table 2. 13. A fenicol carbonate
conprising a conpound of Fornmula I, Il %AF /,"" 0000
H2N, /1IN 00 wherein a, ¢ and e are integers that

i ndependently range in value fromO through 4, b and d
are integers that independent?® range in value fromo
through 2, provided that the sumof integers a, b, c, d
and e range in value from2 to 8. R51 and R52 are

i 2t e Pagn dearmacesititalcosp dsittom of iskaig riguhatlvnbescomprisss flunixin.
met hyl , hydroxyl, nethoxy, and acetoxy. 14. The conpound
of claim13 wherein the sumof a, b, ¢, d and e ranges in
véil.ukhe poanacenfioaigenzposition of TldmEShpatfvether cempiisasis

WaRFRpBidihg féricdl, wherein the corresponding fenicol is a fenicol that is
identical to the fenicol released jin vivo by the fenicol carbonate.

22. The pharmaceutical composition of claim 19 that further comprises flunixin.
23. The pharmaceutical composition of claim 18 that further comprises flunixin,

24. The pharmmaceutical composition of claim 23 that further comprises a
corresponding fenicol, wherein the corresponding fenicol is a fenicol that is
identical to the fenicol released in vivo by the fenicol carbonate.

25. A pharmaceutical composition comprising an effective amount of the fenicol
carbonate of claim 1 together with pharmaceutically acceptable excipients or
solvents and comprising a corresponding fenicol, wherein the corresponding
fenicol Is a fenicol that is identical to the fenicol released in vivo by the fenicol
carbonate.

26. A pharmaceutical composition comprising an effective amount of the fenico!
carbonate of claim 13 together with pharmaceutically acceptable excipients or
solvents and comprising a corresponding fenicol, wherein the corresponding
fenicol is a fenicol that is identical to the fenicol released /n vivo by the fenicol
carbonate.

27. The pharmaceutical composition of claim 17 further comprising at least cne
additional therapeutic agent.



sel ect ed f,romthe group cnsisi ng f i e-
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28, The phammaceutical composition of claim 18 further comprising at least one
additional therapeutic agent.

29. The pharmaceutical composition of claim 17 further comprising a florfenicol.
30. The phamnaceutical composition of ¢laim 18 further comprising a florfenicol.

31. The pharmaceuticai composition of ¢laim 27 wherein the additional
therapeutic agent is an endectocidal compound.

32. The pharmaceutical composition of claim 28 wherein the additional
therapeutic agent is an endectocidal compound.

33. The phamaceutical composition of claim 31 wherein the endectocidal
compound is an avermectin selected from the group consisting of Ivermectin,
Doramectin, Abamectin, Selamectin, Emamectin, Eprinomectin, Moxidactin,
Milbemycin and combinations thereof.

34, A pharmaceutical composition comprising the fenicol carbonate of claim 1 in
combination with a fenicol compound of Formula Il
CH

Formula il

R3
HN._-R
S

wherein thé fenicol carbonate of Formula 1 and fenicol of Formuta [l are present
in a ratio ranging from 50:1 to 1:50, by weight, and wherein Ry is CH3S0;, Ryis
CHCIz and Rj3 is hydraxymethyl or fluoromethyl.



effectlve am)unt of the fem col car bonate of cI aim 1
together with pharmaceutically acceptabl e excipients or
sol vents. 18. A pharmaceutical conposition conprising an
ef fective anmount of the fenicol carbonate of claim 131
toget her with pharmaceuti cal | é accept abl e exci pients or

I

sol vents. 19. A pharnaceuti &8l conposition conprising an
effective anmount of the fenicol carbonate of claim6,
toget her with pharmaceutically acceptabl e excipients or
§6! Tbapharmagsutizal carmpositien ofaaint 1 €whesinfissienicohcarbonate

' Y/ e
APt ainob B pBcdiR IE BB bl Shilreiafror e,
eompesitiers a correspondi ng fenicol, mhereln t he
corresponding fenicol is a fenicol that is identical to
the fenicol released in vivo by the fenicol carbonate.
29. Thenghgrmaceiitiealcoamosiiond slaim 61, whetainihe avermeatin
babid RPTREEHAR ahldtibutitRangifcfrorh b dRB BT0BBE YN tCaout 20%
conposition of claim 18 that further conprises flunixin.
YA. The pharmaceutical conposition of claim 23 that
further conprises a corresponding fenicol, wherein the
corresponding fenjcol is a fenicol that is ldentical to
e The praUMaGRAEaL EAPE o 6f TRim FERAIISY COmPEERSRe.
fdkicidephar maceuti cal conposition conprising an effective
anount of the fenicol carbonate of claim21 together with
pharmaceutically acceptabl e exci pients or solvents and

B88NThé PhagmaceaRica ESgrapekitich éﬁcﬂélﬁo’l? whBee the édieent comprises

e B acBULEAM s RaB BT feni col carbonate,

26. A ph]ar mﬁce]ytl cal I corrp85| t| on corrpri sing an efLect [ ve
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aleoholi si ng a correspondi ng fenicol, wherein the
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fe. coﬁhms;ﬂlmrmngemfmnaabmmﬁ%)m abcmh 98%, byaveight/ of thtet her
E@yﬁﬁ%ﬁbmg at | east one additional therapeutic agent. 79
e pharmaceuti cal conposition of claim18 further
conprising at | east one additional therapeutic agent.
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conprisin orfeni phar maceut |

thaﬁsmwtm ranges fivm alsoutmth@hogbtﬁ%ubyuwggat f I or f eni col .
31. The pharnmaceutical conposition of claim27 wherein
the additional therapeutic agent is an endectoci dal
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fenicol of Formula Il are present in aratio ranging
from50:1 to 1: 50, by weight, and wherein R is Cl1-13502,
R2 is CHO 2 and R3 is hydroxynethyl or fluoronethyl. 80
35. The pharnmaceutical conposition of claim 17 wherein
the fenicol carbonate conprises from about 80 percent to
about 5 percent by weight of 8 he conposition. 36. The
phar maceuti cal conposition of claim 33, wherein the
avermectin conmpound Is present in an anount ranging from
about 0.03% w v to about 20% w v. 37. The pharnaceutica

sitio f..claims3 hat f
ARURE s 2t B SRt B o e BB (8 B ranagsn
Fronvhizout ifrtotabeut 05% kg ofignimeks at | east one
pharmaceutical Iy acceptable al cohol. 39. The
phar maceuti cal conposition of claim 38 wherein the -
a5¢ Jinel useofigiaim42 whersfrothe anioal iskhenamaatezdan,ifishl reptile or
GRERE}dtbon of claim 38 wherein the al cohol content of
the conposition ranges from about 5% to about 98% by
wei ght, of the conposition. 41. The pharnaceuti cal

: C@”ﬁﬂ% of é’ﬁg%a“c’eﬁhé’ﬂl@%ﬁé@ﬁ uﬁﬁﬁ:f@l‘m& ol ‘E:beto Le &felaim

e conpositlon ranges OUt t o about

Wearnghan at lgast Qﬂ@eadﬂlti%nqb Hmrmé@tageat Whem@wﬁ%r
Qﬁedléﬁnéﬁrfbpme tREFPRUAE Sn@br floRhiladtic edthniBP Fé\‘f@hﬁ'ﬂir? opf;‘

a_nedi canent for ta?e t herapeuti c” and/ or prophyPactl C
tdieeReRER disordeliepBANBAl of a di sease or disorder in an
aninmal . 43. Use of a pharmaceutically effective anmount
of t.the fenicol, carbonate of claim13 i.n the manufacture
7. SRR AT FOIPBIRY tca iR S0eich R CHPBERY IRt |
t(rge;qjdma,t or prevention of a disease or disorder in an
animal. 81 44. The use of claim42 wherein the anount
of the fenicol carbonate ranges from about Ito about 150
g, Kgheusanf BRim 474@1er§h€thﬁ &ﬁd@étociua:imunﬁeg ahravehgectin

animal . |s manmmal , avi an, fish, vert br ate.
Wt T SRR B PG a Ne Bpe i RidraeRin B
f Setamettir; drbamattin, @priabaieatid, Moxdeatinagnd l'eliilsémpcﬂn.
addi tional therapeutic agent in the manufacture of a
nmedi cament for the therapeutic and/ or prophylactic
t4% alise mif agphapmaceuticaby efiéctivedinsead ef arcotdippond eelecteckiiom
alﬂle ﬁf‘éup coh usnﬁg;’og#g@llp I[.ré&lb (8)# @}a‘iﬁ%ﬁ@? 4@ Erﬁc{]@&n&%‘igéﬁsg{h%erﬁf
4|i7! tivshmaeufactthe Oéadnedimdntfoctmrtbemeu&c and/av praphgictio

r fonl ctin,

?%aiﬁ&%@fo{ﬁr@%@@cﬁagﬁigwﬁ cﬁ%drH’Qr in'an grﬁﬁrar‘a

Epri nonectin, Moxidectin and M| berry0| n.

£0. A process for syhthesizing the compound of claim 1, comprising reacting a

fenicol compound with a corresponding chloroformate in a suitable solvent.

51. The process of claim 50, wherein the solvent is selected from the group
consisting of chiorinated solvents, ester solvents, polyether solvents,



compound selected frontthe group conS|st|ng of conpounds
of Exanples 1-30 and conbinations thereof in the
manuf acture of a nedi canent for the therapeutic and/or
prophylactic treatnent or prevention of a di sease or
di sorder in an animal. 50. A process for synthesizing
the conpound of claim 1, conp#ising reacting a fenico
conpound with a corresponding chloroformate in a suitable
solvent. 51. The process of claimb50, wherein the
E‘.ﬂilme&mhyde ab'elai &ltiests f tywiic etrerg P@mespmft ethﬁr—eéter lsolvents,
chl.ao t ents, ester solvents, polyether solvents,
f%?ﬁ@?gg Y%@Sﬁal ethers, cyclic ethers, ketones,
ntxed et her - ester sol vents, and diethylene gl ycol ether.
S BreBE R it oy Bttt end SR Bolrbo B ek Blprotcam,
wherein the reaction is conducted |n the presence of a
S i;tmces.% of Il B %ﬁ&ﬁ&n%e FoAUeEh :ésondt[&?éoempt Bfesence
cat al I'S selected from roup consis
ﬂdlmlygu anni no- pyri di ne, 4- rret hyI pyri dine, pyridine
and conbi nations thereof. 55. The process of claimb50,
wherein the reaction is conducted in the presence of an

& dhedroeenser! claips 53 mdheseindhe satalystisseleated framdheigrotme
26héls ﬁnaﬁﬁema%h&awdné r MG pIRAHB, SARMISAAdY Of
triethyl am ne, pyridine, sodium carbonate, sodi um
@PE@F%‘H&% Q‘ETB@{)as& um car bonat e and conbi nati ons
thereof. 57. The process of claimb50, wherein the
chloroformate is CIO wherein R is selected fromthe
FPodredynsess ohriaigt SGaviarein the reactiop igponductad,ip the presence
»f BHGYd sda¥Ehgduit yl . i sobutyl, pentyl, isopentyl,

n- hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, n-dodecyl,
n- octadecyl , 2- nethyl butyl 1-et hyl - propyl, 3-

B8t Mhe- mﬁ@be?cle{'h 58- WRRSrE e et:tmyéoavan@rhgwieetehwtom the

r 0poXx but oxy
SrBrERTE o R R yRETR Pridel spsip R sodium
GiIragrens, )ﬁotaﬁilltml carioytedte had ybmiskidbiphs theyedfopr opyl ,
cycl obutyl, cyclopentyl, cycl ohexyl, 3,7-
di met hyl oct-6-yl, benzyl, 2-nmethyl-benzyl,
I7ndhisyrobesyzyf claidy B@ twiherbiarthy Ichlofofonratedxy - benzyl ,
3- net hoxy- benzyl, 4-nethoxypenzyl, nethyl-2-fury!, 2-
83 (nethoxy-ethoxy)-ethyl,yﬁ{tet y-et hwy)-ethyl,
242- (et hoxy- et hoxy) - et hgqy? =gt hWA ,
2- (2- (et hoxy- et hoxy) - et hoxyl - et hyl ,
vhensid |R;pq'9 setehtedflj'gmtthg kroup consisting of methyl, ethyl, propyl,

is‘b%ré@Y ?tt@r‘?)ﬂl)fﬂ QE&?]MFBHI!I' 1soaeﬁtgP%°ﬁ%&y?W9{epty! n-octyl,

thox

nmba@ecat Hyﬂod@%,am@tﬂsiew opynet xJ tuavlbﬂna}hsdxwwyl 3-
%aﬁ%ﬁmﬁ!&% rﬁ’h?étﬁﬁ()tyhetﬁgr Qf‘étMYétﬁfle +pcﬁfy9&rﬂrb 2-putoxy-
hoxycar bon met h oxycar
B8 W@ﬂé i cyclopreRpYhsisthy edﬂpmm sy,
%y&bﬁé&é&t’-ﬁ?éthﬂnw&é&bmoi :Jt;ﬂxe/ﬁ%féﬂ tdh)ék | Bftenyl

carbo§¥

S ioRb S h e, L eHCAST eyl benzyl, 2
lﬁiﬁtﬁé&g&@éﬂ@ﬂ@tﬂeﬂhﬁ@ﬁerﬁw 4-41-.@1%&9« banzyt,qﬂeth@nzlfuryﬁ&- The
process of claimb50, wherein the fenicol conpound has the
structure of: OH 14Nyaz O wherein Rl is selected fromthe
group consi sting of



wherein R2 is selected froma group consisting of

di chl oronmet hyl , difl uoronnethy|, chlorfluoronethyl,

chl oronet hyl and nethyl. 59. The process of claim 50,
wherein the chloroformate is present in a nolar excess,
relative to the fenicol conmpound, during the reaction.

84 60. A process for synthesizing the conpound of claim
13, conprising reacting a feggcol conpound with a
correspondi ng bis-chloroformate in a suitable sol vent,
wherein the fenicol conpound is present in a nolar

?Pﬁﬁ%’i% eEt?d:@j-bHﬁl t"-"(é*"@%féé‘g@*’?i &392-?_1- rﬁétho%}@tﬁb&?ﬁ@t%xﬂf
syl &W&Wﬁh@%sﬂtfw@}raﬁb Zofid w—e@%’ew’ cPelhyeron
ftfoxg)-BthBxFI0aR IS Didtgtdidy-ethiyl) 2-4adetG§0tHoxy ) LR, 8.206(R¢-
propyl, 2-carboxy-ethyl, 3-carboxy-propyl, 4-carboxy-butyl, Z-methoxycarbonyl-
ethyl, 3-methoxycarbonyl-propyl, 4-methoxycarbenyl-butyl, 2-methoxycarbonyl-
benzyl, 3-methoxycarbonyl-benzyl, 4-methoxycarbonyl-benzyl, 1-ethoxycarbonyl-
ethyl, 1-methoxycarbonyl-ethyl, phenyl, 4-metyl-phenyl, 4-methoxy-phenyi, 4~
carboxy-phenyl, 2-carboxy-phenyl, 4-methoxycarbonyl-phenyl, 2-
methoxycarbonyl-phenyl and 4-acetylamino-phenyl.

58. The process of claim 50, wherein the fenicol compound has the structure of:
OH

F

1
Q
wherein R+ is selected from the group consisting of

0
T KK

F
!/ [\
o 0

™o W\ -

wherein Rz is selected from a group consisting of dichloromethy!, difluoromethyl,
chlorfluoromethyl, chloromethyt and methyl.

59. The process of claim 50, wherein the chloroformate is present in a molar
excess, refative to the fenicol compound, during the reaction.



- TS o . V- - 2 . — o e . _" |y
effectlve anDunt of the fenlcol carbonate of claim1 for
use in the treatnent or prevention of a di sease or
di sorder in an animal in need thereof. 63. The use of
cl ai m 62 wherein the anmount of the fenicol carbonate
ranges from about Ito about 150 ng/kg of aninmal. 64. The
.use of claim62 wherein the &imal is a mammal, avi an,
fish, reptile or Invertebrate. 65. A pharnaceutically
ef fective anount of the fenicol carbonate of claiml in
&9s oBipaedasa ToX synteesizing thensempmarchefdilaiinoticontpsisingoeatting a
e
iG] coRipotil with 3 Semod AR o ShioRIBHRE' R Stta Ble o ERE
m'tmrern % faméiocticamppund dipresenidn adgelar exeesanrabativede dos di c
CRPSHARRate, 65 The use of claim 66 wherein the
endect oci di ¢ conpound is an averrnectin sel ected fromthe
group consisting of Ivermectin, Doranectin, Abamectin,
gl Q“H%Cﬁrbébssmﬁt SO whERSIh Y BAicbNs MXi dectin and
M | benyci n. . A pharmaceutically effective anmount of
the fenicol carbonate of claim13 for use in the
treatnment or prevention of a gyisease or disorder in an
animal in need thereof. he use of claim66 wherein
t he anmobunt of the fenic t €& ranges from about 1
to about 150 ny/ kg of _a . _Jme use of claim®66
wherein the animal ish™3 nannal afj an; fish, reptile or
invertebrate. 86 69. A pharnaceﬁtically ef fective
a nt  of C ound sel ected fromthe group consisting
@ggg@ﬁﬁﬁ gg%@@% ol es 1-30 and conbi nati ons ther eof
for use In the treatnent or prevention of a disease or
di sorder in an aninmal in.need thereof. 70. The conpound

of claim 11, having theaﬁ: |l o structure 00C 71.
The conpound of cl ai mg} thndg Té3 ol l om ng structure

wherein R is selected from the group consisting of
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and Rz is dichloromethyl.



85

62. A phamnaceutically effective amount of the fenicol carbonate of claim 1 for
use in the treatment or prevention of a disease or disorder in an animal in need
thereof.

63. The use of claim 62 wherein the amount of the fenicol carbonate ranges
from about 1 to about 150 mg/kg of animal.

64. The use of claim 62 wherein the animal is a mammal, avian, fish, reptile or
Invertebrate.

65. A phamaceutically effective amount of the fenicol carbonate of claim 1 in
association with an at least one additional therapeutic agent for use in the
treatment or prevention of a disease or disorder in an animal in need thersof.

66. The use of claim 65 wherein the additional agent is an endoctocidic
compound.

85, The use of claim 66 wherein the endectocidic compound is an avermectin
selected from the group consisting of lvermectin, Doramectin, Abamectin,
Selamectin, Emamectin, Eprinomectin, Moxidectin and Milbemycin.

66. A pharmaceutically effective amount of the fenicol carbonate of claim 13 for

use in the treatment or prevention of a disease or disorder in an animal in need
thereof.

67. The use of claim 66 wherein the amount of the fenicol carbonate ranges
from about 1 to about 150 mg/kg of animal.

68. The use of claim 66 wherein the animal is a mammal, avian, fish, reptile or
invertebrate.
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69. A pharmazceutically effeclive amount of a compeound selected from the group
consisiing of compounds of Exarnples 1-30 and combinations theraof for use In
the treatment or prevention of a disease or disorder in an animal in need thereof,

70. The compound of claim 11, having the following structure

>
O/KD Cl
F\/I jo |

71. The compound of claim 16, having the following struciure
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