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devel op biol ogically active agents, wil ¢ can i ncrease the quantity and

i nprove t%&ﬁ hty of neat obtai ned " rom | i vest ock ani mal,é.”u (tonﬁ(,@am ng
the quantit 1' food obtained fromlivestock aninmals refge ?

alia, pronmoting the growth of |ivestock animals, i ncrea5|31a Le?@ﬂgl ency
of feed utilized in raising |ivestock ahimal's and/or enhanci ng the
production of |ean body mass in |ivestock aninmals. Biologically active
agents which cause these effects are commonly referred to as "anabolic
agents". "| ABNOOXNgPRABANOBAMINES oFOR oBUPROY ENG cBIVESHOCK \RROPRGTEPN nal s
refers to, inter alia, reducing the quantity of subcutaneous fat in neat
while at the same tinme retaini g?l ntramuscul ar fat. Subcutaneous fat,

comonly referred to as " t PAGRERPUND QR 'E%sm(?%d chol est erol and/or
}a rigl _yceri de |@\tﬁ|1$nﬂdi'lﬂalﬂid:: \godualm \admmanhu@bﬁha&gelqhabt ab:vgso?f neat,
as m utrd ti.gnal_val ue, reases t ra [ nmeat .
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deS| rabl e. ar@h ItmI!ICO)tehe:ﬂ’lEhaalm,lutM cdneel abtednedcdmomnlyvestocked to as
“mar bl i ng"5n GRS | butes positively to the flavor of meat and maintains a
high Quality ade. Marbl i is a therefore desirable quality. Biologically
active agents V\)rﬁrlﬂif%sé%&g’ﬁ Epamtdsvyt of £8R ré’EPGé‘én§§béﬁP§.'neous f at
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t he 2-carboxam i ol sorrer 20_show nodest increases in non-esterifi
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that the presence (0] a car xam group WO- OSI Ion O
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her ei nbel aidieditd Snddbs&:l@OIm@dﬂ@t\Mad @ans rgdulieC gdbkythnebaaseatwei ght
gain in male Dbroiler, ch g&e en adm “ﬁ- ster.r%d during a 2% day feeding

peri od, pé'mll %Ira%%/u?ﬁlgd FAETFG ife cycle (see Table 4 in
Exaan@ 20) . MStestheem pabligedigaes @mmamwg}r dgenempildyediseddsing

el {1 01 encyauduidathdri filildee ARraw (Redi BacRRki 80015 78kl knaf fb treated

bi rds, %C7| fl cant | ncreases relative to a control were shown for the
following r@rrétser§"°Wterealac&‘§§dw§i°§hpé°188ﬁgallny 8REAYBN, |eg

agents whlch are both strongly anabolic and modestly
lipolytic. Biologically active agents with these properties

35 can be administered to livestock to improve the economics of
meat production by increasing the yield of meat (improved
Yield Grade). Biologically active agents with these
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WO 01136A3 PCT/US110131060 _3 31 JUL 2002 quarter weights; and bone-in,
skin-on, breast weight (see Table 4 in Exanple 20). Based on these results,
novel compounds and novel o nethods of inproving nmeat production from

| ivestock animals 5 are disclosed herein. One enbodi ment of the present

invention we (dz&QepPound represented by Structural Forml appk R1' O-N
~ X~ R2 R366'%6NEBR5 ~ | ) and physiologically acceptabletséngr? er eof ;

where 10 Rl is a substituted or unsubstihtuted aryl group, dr Q?QDOZ
however, that when -X- is -CH) then RLis not a substituted or
unsubstituted car bazol yl group, R2 and R3 are |ndependently -H a Cl-C4
strai ght chai ned 9L br anch al kyl rou |nd pendentl|y
“H e G CHEePREFaRe ERE: ALEC ol PIT SRR Rt BT AR Y aRBRS oget her
with the nptpdgenlanobvtprmﬂhchn@amhatswamdedpgmrﬁn&anmﬁhﬁdeheterocyclic
[ing; X | Synben0r palhhusead 20 fages anh & Ayl %ré@%ﬁ%t’lgx%mﬂt)é further

substituted with zero, one or two su tuents. Another ment of the

present i nvéAYPEN FENaCEBMPBANG: IR pPELERS cF BY M AAFET TGl a (11): OH
R1' O-~Nb ~ NohsBReR3.~O CONRARS ~ 11 ) WO (11/36M3 PCTI U81111/31 UGll -4- .
31 JUL 2002 and physi ol ogically acceptable salts thereof. RL in Structural

Formula (11) is a substltuteguﬂﬁnﬂ? #?S&ﬁﬁLEﬁWE Q&Ngroup and R2-R5 and

Rings AAHin ' Structural For e as descri bed above for 5
Structural Forniikah@k) now Eeemhﬁmummﬁmmhtmnne(ﬁrédummueﬂbmt |nvention is a

met hod of i.n asing. the guan n rovin ua nmeat

obt ai ned fF8%§§XFP%§$t86 gn?%afﬂe$% ﬁg&ﬁﬂ&‘”gﬁﬂ$%§%§ ? ering to the
ani mal1@n at&éokyvprapannnaminenfepweéﬁhwﬁﬂebyxﬂnrnuuﬂraﬂemme&ﬁnhedIby
Structural L I ph si ol ogi cal ptable salt of a
conpound reg%ggiﬁge%hﬁ?gg?é’m %ér)%]r@%or% a C}%ou%d% ‘f‘ﬁesggﬁf)‘SEde of

t he presenanﬂhvéNC|oﬁhareosresm@¢®1mmuﬂmgiqisnmbnnwkﬂnIth icpabpikamidds a

consequencyohesh HeCeBREYRds £a DEs A AR o davasbagk bo

i ncrease t uantit t al ne ani O I nprove
the quali t§°6f eﬁeaplsy tbau@en@emhedmﬁrﬁe ofn sigyoun alnx@@umttatpgﬁm | e

retai njfg hEGe!Lm(é@m‘SCHh%hff‘é 1J@i’éat£uh§ &prg;%yigcofeftfté%tprgﬁent

i nvention can be used to 20 Ero uce greater quantities of meat which is
more heal t AFEE&ScbREARBIaNYLR bl nd- Sl e MeBiGisomess, ifet ai ns

mar bl i ng agdeatbi-gbhaHakht ¥nHha0E, ¢ Aok LR IHIETERY dorekapoading 4-
profitability of nmeat production. The conpounds of the present invention

are |ntend88¥P8¥aPﬁ ©t FEFLORRPMSFS hE38e MADLS dhniifa EXampReER /DESCRIPTI ON OF

THE FI GURESddition, cattle treated with the 2-carboxamide regioisomers
20 show modest increases in non-esterified fatty acid levels
(NEFA), which is indicative of lipolytic effects, whereas
cattle treated with 4-carboxamide regioisomers generally
show much stronger increases (see Table 1 in Example 17).
In addition, it has now been found that the presence of
25 a carboxamide group at the two-position of Ring B in the
aryloxy propanolamine represented by Structural Formula (I),
shown hereinbelow, results in a compound which significantly
increases weight gain in male broiler chickens when
administered during a 28 day feeding period, particularly
30 days 35-49 of their life cycle (see Table 4 in Example 20).
Moreover, a trend was observed towards improved feed
efficiency during the entire 28-day feeding period.
Finally, for treated birds, significant increases relative
to a control were shown for the following carcass

35 parameters: hot carcass weights; bone-in, skin-on, leg-




Figure 1 is a graph showi ng the average daily weight gain after

twenty-ei ght days of cattle treated with: a) 0.0 ' 30 ng of Conpound 6 per
ki | ogram of body wei ght per day; 0.125 ng of Conpound 6 per kil ogram of
body wei ght per day; 0.250 ng of Compound 6 per kil ogram of body wei ght per

day; and f Conpound 6 per kil ogram of body wei ght WO
U1/ 3Gt13\983‘\j?%é%u 31060 31 J U L 2002 -5 Figure 2 is a gra Sogﬁgﬁ\?m“ng t he

feed efficiency ratio after twenty-eight days for cattle3tTe d a)
0.0 ng of Conpound 6 per kil ogram of %dy wei ght per day;‘3T Jyg‘ 280(;]
Conmpound 6 per kilogram of body weight per day, 0.250 ng 5 of Corrpound 6
per kil ogram of body wei ght per day; and 0.5 of Conpound 6 kil ogram
of body V\EP@ﬁFefie‘r’ed ahts Fi %’&ﬁgeb%n?sl’a' g?’é’p‘h’%‘hovﬁ”?@astqﬂe‘”?&ﬁ Eaf%%&s wei ght

for cattleaplealednikimbie £0) L owing over a twenty-eight day period: a)
0.0 ng of Corrpound 6 per kil ogram of body weight 10 per day; 0.125 ng of

Corrpound 6 per_kil Qgram of bod ht r.da 0. 250 of Conpound 6 per
ki | ogram of boﬁ?sﬁg Oht these gh Sx\iﬁg %’ #mﬁﬂfg%rﬂr}?% B¥eki | ogr am of
pbody wei ghktReAsd8y. ifpBLvEnd meat pf@@dibehsm fiork NEi wel tsdiecadmifd h rib
15 fat_thickness of catile t{reated with the follow ng over a twenty-eight
day peti oB¥eafi®chofgdore¥8Pound 6 per kil ogram of body wei ght per day:
0.125 ng of CopReussbédPRénKi bPIERE prebosly IBremtiqerisay; cém@ithay of
Compound 6 per kil ogram of body V\el t per day; and 0.5 ng of Conpound 6 20
per kil ogFﬁﬁ‘FSFeBBﬂg i HuﬁE\‘rﬂay ° ]S’y1 s a graph showi ng the
average ribeye area of cattlgytreated vmth the foll ow ng over a

twenty-ei ght day perl od; a) 0 Hg of Conpound 6 per kilogram of body

wei ght per day; W'SQW body wei ght 25 per
day; 0.250 ng of Co ound b per gfit per day; and 0.5 ng
of Conpound 6 per kil ogram of b(f?y : n& > igure 6 is
conposition of c. 30 twenty-eight day k| I ogra of bpdy kil ogram of body a
graph showi ng the carcass soft tissue attle treated 8@ Fige foll ow ng over
a period: a) 0.0 ng of Conpound 6 per weight per da 4! ofZ)Conpound

gC‘?’?[JSﬁll%]élgﬁ? ggyc,%chgP{J"% g%%%‘gf)ﬁgogram 0 dpy wel %?é;é? day; and

0.5 kP of ConpBlndscapewbitibygrad of waskbsklgteparvhygrdimure 7 is a
graph showkBg:ih08 gﬁ&a&é{e%xéewh&ﬁa% Oisrgﬁi oty Dagh gfefg&ett'e

treated w't OW Nng over 5 a twenty-e t ‘day perio

Conmpound Subétlkvtﬁér%‘nmsﬁbﬂlylmtg@tcé)@?aml @r2® g of Conpound 6 per
ki | ogram of Dody uRaGHS RE¢ fideplndSfciP Of, GPraoil fpefghd | ooram of
body wei ght per _day; an ”ﬂ npound 6 per kil ogram o body wei ght
per day. Ebamaﬁr@r8b¥%n‘ah3‘?a® k%howf‘h‘@’t he conformation score of meat

obt aijed f rom nat aha s eairedwaé;beﬁaenépwqw g @VRTg adMPiEne e ght day
period: a) npound per kil ogram of body wei ght per day, 0. 125

ng of ConﬁBﬁh’ae@ ﬁ%rb’&?‘l’%@?gn?ﬁ*y%o@yc’%l%t f;?é?eruagpgqﬁm Wik Byt i€ npound
6 per 15 kikeggam QtomOoey WRigh! eEh faYvoradell 0. 8h-Hrdapraind 6

heterocyclic ring:
X is -N- or -CH-; and

20 Ring A and Ring B are independently further substituted
with zero, one or two substituents.
Another embodiment of the present invention is a

compound represented by Structural Formula (II):

CONR4RS (171,



per kil ogram of body wei ght per day. DETAILED DESCRI PTI ON OF THE | NVENTI ON
The present invention is directed to a conpound 20 represented by
Structural Formula (1) or (Il1). Also included is a nethod of inproving

| i vest ock production by adm nistering one or nore conpounds of the present

i nvention thgJivestock. In a preferred enbodi ment the eqnReyRde Of the
pr esent ZS&IBRVIE(E"[I% on are represented by Structural Formul a%?l I |‘§*: OHHRL'O

vv~N1_T/\VOCNH (11 1) RLis_gs defined above f fjuC I
~Fornmula (I1). Preferably) Rl is represe%ted by Structuraﬁoaoaﬂ&EaQQQZB,

(M), (VI), (V1) or (M11): WO 01/ 3G 113 PCT/LfSUQO 3111G0 - ~ 31 J UL
2Q02 0 ~'-N |C HN F | VT) (| s HNH I1G (v ~l 1 HN I (VZl)

(Viiz) 5 ~aﬁijnlﬁ_w¥,s’fﬂf%%bﬁaééga%céﬁt\e&?%%ﬁem%})eﬁ%sti tuted or
unsubstitut ed. RIefgfrsablhyetita]sSFédr:pugir)Riing d sarkesdinsitest idxut ed. 10 15
20 25 Aryl groups.include carbocyclic arqmatic Qups such as phenyl) ,
1- napht hyl Pgﬁyhgbhf‘ﬁw# Ar%ht HF A %ﬂfg Rﬁ-‘é’rﬁ m”iﬁl,“gagnd"'ﬁetlé’r oaryl groups
Zquh as :\P'Bgi:dawgai5F%rxh\ﬁri¢13zf)iyl4ara-a_té;icmml Zru%d fab@%éd | ,ff%fura_nél §
-furanyl, 2-pyri -pyri , 4-pyridyl, 2-pyrimdyl, 4-pyrimdy ‘
2-pyra2§l,s§?B§F%ﬁ i)F%ﬁﬁ %z§¥§1, 4-pyrazolyl, 5-pyrazolyl, 2-pyrazinyl
2-thi az;al ?/I , 4-%hbaa@fyémla<5dixhéxai20%ﬁ/lt}he2@md lrw ,iwtahﬂl Vs @héhethod
5-oxazol yl . At r oups so_incl ude fused polycyclic aromatic ring systens
in which a°éa?%65€ﬁ’r‘§g a&b?ra‘ﬁ‘i‘?:“?’r% ad}dsﬁgipfroééw’%}/ﬁ I:lll'ienéfui Ysof f‘%a('}ne or
nor e ot her obeaenedr Flon i A1gbi véxtdght emninzQl .udiel neaehadricbapaliisayl |

2- benzi m dazol on 1-benzim dt hi pazolinyl,. 2-henzi m dt hi ogzol onyl ,

Toar bazol yRaRsR I ersng 8! hel g Ry A epe Ll P Afotink B2 2ne o

4- 1 ndalz®| yiprs- compaohds , répregarodd/ by Sthertatdaile Fplrmul-abdm2oolri dayl,

2- benzof ur anyl, _:3; u , -%n% Vo e n3d |yl - quinol i nyl)

3-quinol i n?? LZP %%gﬁﬁ%ﬁé%,a%? en;ﬁoloexasféey{&ofyt%ﬁéo%%égzol yl,

2- qui nol i nyerpPresemted| hny$truciworiuiFriiud@ (13- @i ddT)nyl, 1-isoi ndolyl and

The compounds of the present invention are strongly

anabolic and modestly lipolytic. As a consequence, these

15 compounds can be administered to livestock to increase the
quantity of meat obtained from the animals. They also
improve the quality of meat by reducing the amount of
subcutaneous fat while retaining the intramuscular fat.
Thus, the compounds of the present invention can be used to

20 produce greater quantities of meat which is more healthy to
consume aﬁd retains the normal flavor, i.e., retains
marbling and a high quality grade, and can thereby increase
the profitability of meat production. The compounds of the
present invention are intended for the treatment of healthy

25 animals.

BRIEF DESCRIPTION OF THE FIGURES
Figure 1 is a graph showing the average daily weight
gain after twenty-eight days of cattle treated with: a) 0.0 !
30 mg of Compound 6 per kilogram of body weight per day; 0.125
mg of Compound 6 per kilogram of body weight per day; 0.250
mg of Compound 6 per kilogram of body weight per day; and
0.5 mg of Compound 6 per kilogram of body weight per day.




W 1) | /3fi.t 13 PCTIUSII(1/31 fllll _$_ 31 JUL 2002 3-isoindolyl. Al so

i ncluded within the scope of the termaryl group, as it is used herein, is
a group in which one or nore carbocyclic aromatic rings and/or

het eroaromatic rings are fused to a cycloal kyl or non-aromatic heterocyclic
ring. 5 y @Al:gf{@t i ¢ heterocyclic rings are non-aronatic gaf/pesoyabdeC i NYS
whi ch include one, two or three heteroatons sel ected frgnLnlﬁfo%fﬁﬁboxygen
and sulfur in the ring that will afford a stable structdr J He can be
five, six, seven or eight-nmenbered. Exanples include 10
2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahyrothiophenyl,
3-tetrahyrothi gphenyl . 2-nor phol | no, 3-norphol i_no,, 4-norpholino, .

>t oot phol | 133954 7 SfoPoHGRPHo SR R RGN SE ELEBFRFH] FAFIG!
2-pyrroli gifter, tdepiti-eliigtitndb) sl fprpeadtieykyedtéd pipR:ag)nglo mg
1-piperid2&yl, 2- pi peridinyl, _3-piperidjnyl) 41pi€eridinyl and

4-t hi azol iod GpmPonad, Se@eRekélRITaM phabPEYgEhgEti REFutBY st Patdht ™Ehai ned)

branched g @bﬁlﬂo%ntﬁlmg%@rhmeg%moei BBl hw%&%h@ﬁake&%éué%ﬁpgﬁsd or

whi ch contai n one, or three 20 units of unsaturation. itab

subst i 5 uemtfs Compaund 6ppeti kigogypm afybogvowgigbar besyéave and 0.5

het er oar yl -aromati ¢ hetero LLc rin r ; uR.are those which
do not si5%?f&ﬁ%ﬁﬁpyngdﬁcBefh§1§§§gaﬁi8Ee9P§thgg§Kg|?é? @ﬁ%'lipolytic
effects of theriguwenpoueda bBxaphl ehowhnhuthe- Bbit hakogen weBght-€br -1 and

-F)) -OR, - - CN, - - -NHz, -NHR._ -N - COOR, . - - CHO)
o GARRS caeed Webn BB Ehy1OEre Sk SRR EY B ORE Irky!
benzyl or gelided:. a)A0s@bsli bilit cdmponndr 6npeirc khi2bgramyoki bodirngedgntal so 30
have =Q, =S) =NH or, =R where R is as .defined, above) as sybstituent. A
Subst Fut BFrafPHlial a2 5 W< Rt RPBRORRGnAL PET. KILAHERT, QF cHOMn& 8RRt | ¢
het er ocyclges daljg @r.280Wbabi bt edmbetanl 6dperpPkeaBghameodNBody Wedght hr ee
substituents. WO 111/3G 113 PCT/US1111/310fi (1.-9_ 31 JUL 2002

Physi ol ogP&&l BpYdc @86t AbPeMgaPrits CoMPPHBA: SnB8tnka 18PEeMoSEdPREY ei N,

i ncl udi ng WJhgneopeeuiads .represented by Structural Formulas (1), (11) and
(I'r1) and the conmpoundS shown in Table 1, are also included. Salts can be
formed 5 from FRE¥EecnpSuRdITRRPcRROWAPRi §8agrdretranEYPLABR HEBups by
react 189 Walth tditinlcdl! 8fbasecisuchetbliswingl vde €B03sEwiRE ¥odrfgaom

i norgani c bases such as ammoni um and al kali and al kal i ne_earth netal

hydr oxi de$weddphGiabés dali P&FBEAat 83, Oafd™ghet| FREPO¥BIWE| PeEs salts
derived fRaMARASRE o SRAYC LRIl Bes 3Hgh 821951 RBAbE Ccangoahang!pey am nes,
al i phatic di am nes, hydroxy alkam nes, and the |iKke. Such bases useful in
pr epar i ng kileogram ofobodyi weiighsnpeyndeias 0i. AaBPune afmSampawhgdé aréde,

pot assi um,Gar { i,u pcar a .C i hydr Q¥i ykam ne,
diethylanﬁ%g, e?ﬁ&?@%&dgggkﬁg,B%gcngéx% gnpgg,%gtﬁgngﬁgﬁgﬁéaaﬁd t he

| i ke. 2Bec aese kifl cgramawifnbodyi werghsabes @aAyt-he conpounds di scl osed herein
can al so be pr .reactl ' ui.t,ab Ld. ] y

enpl oyed to fo?ﬁgéﬁghggé%tg ?ﬁ%ﬁ&gghpﬁgPSaﬁﬁg ggfggbgugﬁgggéhéggggﬁ#oric,
hydr obr onicattd@ rryedededdiwd ths ghieufpd lawdnghovghoni twanty-eiaghtedlay as
organi ¢ agj ch,as para- t.al oRi A I i i
para-bron%%%§ﬁ§#sgﬁf?ﬁpcﬁac%?bg§ﬁ§§uéécgi%Fg?ﬁgg?g?gﬂ %£2§§?¥?%§%%§Fc aci d)
and rel at @2y daygadi.d2&nagordafoopacinds$ SechkphpgkemogEchblly weitghtabl e

sal ts,thus_inc] ude 2 ul f at e, rosul.f at bisulfate, sulfi.te) bisulfite,

Shosphat & P¥Ro Sy 87 agRnHo Sin SPERSRRA, 8 BsznistoeiRafeof tkodyberkte.

pyr ophosphpaire dagh| amnidd®,. sSbimghode Coinpautid, 6apeirakelograpi ofabedydecanoat e,

caprylate, gcrylate, ' formate) isobutyrate, heptanoate, propiolate,

oxal ate, ¥¢i¥H0RETe 9uccinate, suberate, sebacate) fumarate, mal eate,

ﬁ 3ut yng- 1,4 dim@tu&,eh% hgxyngraphSSﬁbwalhg, th@néla@t:assffbbﬁtObﬁﬁéﬂat e,
roxybenzoat e,, net hoxybenzoat e t hal at e, nesul f onat e

pheny| acotATBORHIGRR fito GRbTace CEBRERS: Bats: 516, TOLLPULBS PUEF afe,

“hi ppupat e twentWRikhtl Aayl peRCoAUSh) ( 1/.81AgUcE Compdind & pe2002

hydr oxybutyrate, glycolate, naleate, tartrate, nethanesul fonate

pr opanesulkidegram ef,Rody) ¥ga IhEsReroRaYe, Ondght Rl 8fComBarRdnE BT

mandel at e \anbdriae cralboly +esoRETpauUBMGh! @r 286, ngMBRNEERbeYAkakepeAMMDNI UM

acetate and



5 the ammoni um 4- hydr oxybenzoate salts are preferred. Especially preferred
are the ammoni um acetate and the ammoni um 4- hydr oxybenzoate salt of
Compound 6. In the structural formulas depicted herein, the bond by which a
chem cal group or noiety is connected to the 10 remai nder of the nolecule

or COWOUQQOUF/SHE%I cated by the follow ng synbol: For exapg}gsoisifeo

correspondi hg 'Sy in Structural Formulas (I'V)-(VIII) indicates the bond
by which the phenyl ring of 15 the bicyglic ring systemr 109}’@&0??‘%0 t he
3-oxygen atom of the nol ecul e represented by Structural Fornula ( (rn)
or (I'll') . The present invention includes solvates of the conpounds of
Structural Fornul a | d t he si ol ogj c aII cept abI 0 salt hereof. A
particul ar éBﬂ%Eﬁ’ﬁdOB ?‘ﬂw‘é ‘tﬁ?&%’?‘rt P cﬁco g‘ By S o%ﬁ’&‘??ﬁf“?y%

accept abl epaal tuwg{—g,qfofrayoa}ormf@{a/eg&s d/ayth wat er or conmbn organi c
sol vents. guch sol vates are incl uded wi thin the scog of co nds of the

present inventiBrIuDS TnladdigraRe showing whe P&F@dytlﬁ “grage

di ast er eonBESmEXE SbbE Qinkher ONPONISe Airldi il ther Fehdoliagdover
dependi ng on the substituents, further diastereoners nmay exr st. The

conpourkis 8f tvABtYressht fayarerinfi il tid Mk &SmBrungo boPeFor e

di ast er eONgRE $o35aMehE Bédf%&g’i@t Pk \dualo Sitey e $FMeompbln¥ bl pakso be
appreci ated that sone of 1he heterocyclés may exist in tautonmeric forns.
All such fbiksguae PAchPadedwel gt rPGtIhéiaéfborfe 2510 tige ofr E9BRPURAY ENPREN.

WO Ul/ 36- 4 S L oekndBLAR! § are

ani mal s rarﬂtgegg%[ ?ggébh*%%l e?]LlRudn]ezintJanlatrépg)rz > Imé’e%tg gvmm%g ani mal s such
as ' cows, pbul ks;logealhepé betﬂleevr%lglsth&ar dayf f al 0, bi son, goats and

ant el opgs are e%‘?&l)irésa gfééwkshoq ef@ra%%r%éoh' ¥estackei ncl ude
pigs and avians (T.e try such as chi ckens, ducks, turkeys and geese.
Yet ot her e%arrppegaerlerir ﬁe@mmtwﬁ;rwtﬁ% fwitdhdiher i£oR lawdner a¥ekceans
raised in @QBﬁeyLéyéﬁt é‘é)?opéf'%a'd% & & P RRgRNA Bsgﬁlr' n food
production such as al ors, water buffalo and ratites 1 g., enu,
rheas or obnpgh@s)ofmedmwﬁmhbqumeiqyrle%ﬂtzﬁ e @i §ﬁmp§up¢1e§epal§l y used
Wi th rumn C f I Ahf r h i ans,
such as chrﬁgiéﬂggﬂtgrfkéosg\ﬁ%l%ﬂ l}?&s,&]éy]efq‘sectr ﬁgﬁoéﬁFgeq?wa&cg%ound of
the prisenkilogbamnuénbedy weighe prramavy asd ¢h,5 wegepfadpimppsndréd to a

| i vest ock ani i ncre it meat and/or quality of meat

obt ai ned fPoh n?ﬁio ?Eeﬁoﬁea 961}{\} E‘yr qdazi’ntr ty of neat obtained refers
to pronoting a greater anount of grovvth in the animal with a 20 treatnent
conpared with the absence of the treatnment. Alternativel i ncreasing the
quantity of meat obt aitfePFiED PESCRIBTIAN: PFoTHE: AYENRIYN | ean body nmss.
The formation ofhtepnebedy imsentsomprionuliahctest texampbwpowhdn there is a
hi gher, g at kgﬁgfasaHt?S!ieb%Osgfﬁc@ér@l 1 LT (B 2 [(1@3§LMeRghhan in the

absence of 't t reat men ternat]vely,. |ncreasr ng.the quantity of neat
obt ai ned réPeteded ifApRoVPREOE Hef eFIRXIERY) leﬁ'%ﬁtaqqkzarPgﬁ%roroBu Food
utilizatioadnénireterehdi chendr where tdunipgouriisa off adlecpresdytwihgahtgann per
a given ar‘rggn%hgf ﬂgggtgggsumad by an 30 animal as a result of a treatnent
than in its abséence ncreasing the quality of nmeat refers to an

i mprovement in éaréa§§eﬁﬁﬁFPt3yef8?°@H%ﬁ%Fnr% COMFBEsd ofa tBgsBT BNt y

ref erszs f oine¥AOpLA, at@ tEprésetibéd By Fthesuraal ForinudaueIIfsubcut aneous
fat) and/or greater |eannessQH nproved yield fvoll 1/3(~t 13

PCTI USUU/ 31( 1| ~f1l -12 - 31 JjUL 002 grade), while retaining intranuscul ar
fat (quality grade). \,r/rr'tmav ca

al i geperally results in
neat that is nore hea thy t o consu# s | eds Ii| ely to cause
el evated triglyceride and/or chol esterol 2

retains flavor.

CONH
2 (III)
Rl is as defined above for Structural Formula (II).

Preferably, Rl is represented by Structural Formula (IV),

(V), (VI), (VII) oxr (VIII):



As used herein, a "nodestly lipolytic agent” means a conpound affording a
change in blood non-esterified fatty acid levels of fromabout 1 to about
500, preferably fromabout 1 to about 300. 10 ~ The effective amount to be
adm nistered will vary sonewhat dependi ng upon the particular anim

speci es bigw,igated and the particul ar active ingredi enpcpiiRbedifsh) but
generally w ( be fromabout 0.2 to about 1000 parts per mllion (ppm

m | ligranms of conpound/kilogramfeed) of_total 15 daily f eE igfa;fMEFUCh
anount will provide a dosage of about 0.002 to about 50 ny/ gj éd I ght .
A preferred enbodi nent enpl oys about 0.5 to about 200 ppm and nore
preferably from about. 1l to about 40 ppm Kox exanple, when practicing the
met hod in animals sué%§as rumnants or swhoe,420 the conpound will be added
to the daily feed rati Wt about 1 to 100 ts per mllion of the daily
feed ration. The nmetfjQd of\ the inventiongys p eferably practiced by orally
adm ni stering an effectNw¥E punt of a conpou of the present invention to
a livestock animal. O hg s 25 of admi | pt-on can be enpl oyed, for
knstance in ovo, intranas e.g., by intramasgF m'sting device) or

subcut aneous, intranuscul ar or int¥&venous injection;(V) however, such
routes are less practical. For oral adm nistration, a conpound of the

Y

present 30 invention is preferabl m xed with suitaglgycarriers or
di | uents copfrghlly enpl oyed in a]gél husbandry. Ani ngl fé&edstuffs
conpri si ngHﬁ' r vention are Quiedgd as a further

gapound of the p
enbodi nent of vention. Typi
enployed in s ® 111130. 113 P

feedstuffs inclode corngyial , cornco

grits, (sagbean neat™; al f ahfazpeal ,

rice hulls, soybean m | run cottonseed oil neal, bone neal, ground corn,
cornco neal wheat mddlin ] i mest one,, Igical%%ynlphos hate %dium
chlori de, urea RS HFITW o‘f’i% L5 i nody biduked Pres,

cane nol asgesurdt ohfadd | i skl fhfs Ty it d hiddulg® RSWh 1cakel ers pronote
a uniformdistribution_of the active ingredient, and nore typically

conpri se aHGiHPSHitWaethout 98 percent by weight of the feedstuff. 10 Wile
the preferred g@inoskd@ss Ofrad 1 VAR A FBdRI1NY dritha® AP QHlH Ofsulhe apr esent

invention is via the daily feed ratl Qns, the conpounds can be |ncor80rat ed

into salt B ahPaRMEE}: |3 AN Y Lel -0 Facd At -@EBERCY Lro | nk

tank fior MaR i1SerBarfl Nekd\spyad &éh f NMEOMARIIZNL, 10T - ikl da@Riyapt i on. The
conmpounds can additionally be formul ated with pol ynorphous materials, waxes

and the |ikeHFnybngt e evnt r of 18FI leass, f“éﬁd‘Y&dm%lpéftrérdé(& 'to ani mal s

as a bol usa%yﬁﬁwﬁt Dby 28y NEERgel, # GnilBI Nt ai-byidienidral,r edpgaahy1payout of
active ingyred ent ounds C rT45150 be 20 .adm ni sterﬁg orally by gavage
T

t r eat nent rRPf’Eﬁn%ljp'pl RYTIZNS TRXF 2395 Ly P& Y dri ni stration, the
conpounds mipxtfuezm;es,eru tivend 1ywh, mmmuesmmenm_onm

carri IS such ene coI yethyl ene glycols, n 25 nethyl
pyrrol’i don%xaﬁaibé ‘f ?’6‘?‘77%?9/ c%’?% e]sy%"fe oil, calciumstearate,

pol ymeri c mat exmral sgamdps k&l*m kmc.'ﬁm‘bdﬂ fl.[B’&dHL‘Eﬂlm]Qarl aeomatlided ingt 0

pel 1ot and SEOhIT. S} SRR WU SRLLOD ot 2, Shiow (5l 3A38,subey! ancous

i mpl ant, arn hen YeTiver evi ce or ran Vi Ccée uch 30
adm ni st r atimgsi s afuded neclcons @ftmrasoui'mdédatte:oam]r e imgs .pr oper dosing

of active t.ai at i on and
npr oversr s S ind fodd Pralen GBS CEY ! % Rertl P dpRRRA
PCTI U801 1 11-3der6f imidthi Gz o Uity PO 02- Here igwirpduindzodformtle  pgresent i nvent| on
can be pre | og 7/ 10 t_ al
9B/ 09625 téoﬂé%%f)et a‘fjéj’gﬁ‘%‘gtﬁl:'at eﬁ‘?#\%%g‘%dskos%%aﬁna%%% éatent No.
‘6, 046, 227. iﬂdﬁz@lﬂlxeél-taamcp@sl of 5+ indaz &l ylef dsmswzaing i ncor por at ed
her ei n by ct r -pr se conpounds are
chown bel di 1 NS etPTe 3 PertoafReayt PSRRIARASe TOTOIn B A
‘B~ --~-- G -d@dRrBu Gy R12-Gnddlyl X3 Rhdey 1o Cogdms limydchene | |
25 3-quinolinyl, 2-benzothiazolyl, 2-benzooxazolyl,
2-benzimidazolyl, 2-quinolinyl, 3-quinolinyl,
l-isoquinolinyl, 3-quinolinyl, l-isoindolyl and



WO 011 36-113 1' CT/US110/31U60 -15- 31 J UL 2002 OH2RNRL'O-~+ R R3 ~ A B
~-" 0OCNOHRI'OVV N~ X/ HdrOYSISR \RBOCNOHHRL'O-N~ X/ R2
R3 O CONH2 In Schenes | and Il) RL-R5, X and Rings A-8 are as descri bed
above. The ami nation of the epoxides in Schemes | and Il is 5 carried out

under condybi QRS known in the art for this type of reacti 31652l e,
t he epoxi é%br%qa)@ 4t])%; conbined with the amne in an al cohol pg?’é’ gr"ggf'

ethanol at roomtenperature to the reflgx tenperature of thQJU(t;a i
m xture. For exanple, the reaction is carried under 10 conditions generally
described in Atkins et al., Tetrahedron Letters 2 7:2451 (1986) the entire

teachi ngs qf .which are ingcporporate rein by reference. -An. exanpl e of
specific anals %8%8?1(& rlggsc i:Lnrfgc1auﬁd‘:"ep(‘)"’x1’|t e"m\\//vittlr‘ne an cam r?éf itgepfzg I'ded in
Exanpl e 5. at§lTheouydras yst sig asdd drershiown iisn aSotren Lh ehicheonar bred out

accordi ng tg nmet hods knfwn in the art. usi ng%f Qr heﬁar}'pl e, pgl.%phosghori C

acid, H202"8AR8 RBEBIY R of it Sl i %e, T 3502 "Ed " ARAOAT O hy dFERi de,

H202 and sadieufubgdr oxi &ecyEodalei U ydnoxirdemaand helherargklier rinyVO 111

/31u 13_ PCT/US1111/ 31 %%%:121?16 c3101\1 L 20502 wat er and Hgl. An exanpl e of .
y %tr?/ r¥g 2 hittri9%

specifit condi FPBng%$8 7 &S PPOVEEET S A Exanpl e 6. A

pref erred metrbodyoliprejegs nghiCdnpiowrichd® iomelaltwe brcaipeeses am nating an
epoxi de re y | .awm .5 struyctur or.qul a. ' N; Wi an

i ne. epr BECaF DCRDET FelFor Tt A S taSees) B ee ML R chr) i tHs 0
COOR6 10 whéngi hh&s wslheaffordra ettafle tstamcimrgat i Aget mangOCR8 Geoup with
amoni a t 0 gfgpm CoapoYnd.f. o EXATH et IREL! T eGamPAdS! 5 ARS Egr.

synt hesi zi ng Conpound 6 according to this process are provi ded in Exanpl es
13- 15. 1&ub3tteteabgdypferanyk erIdret nahyilnofanasydti ons 15 shown in Schenes

(1) and (Ib)reePali¢r ERSSMen Pl ,Oﬂﬁ%iﬁ%%&ﬁg)bgﬁ\%ﬁyﬁi,r§LmSQBHSi§.ﬁQ, to a

protected form Sultable protecting groups are own to those skilled in
the art and-BPEPHPLERRscH MoFREVENOand Wriemorphgldgeing Groups in Organic

Synt hesi s” 3 -dBhBm¥¥HEY1 28 ANl oMo b1 e 1L?@9%!maiﬁ§;1v\hi ch are

i ncorporated herein_ by reference.. The individual optically active isoners
of the con%(')HHHEOHd’t L or SRR ton 1TRY PEE2ZABYAr ed™f rom t hei r
respeci$ vepapeirasai hyl act+ o RTIHHEOr 2 -y peTidiayir, ogegupesidesel | bed

above) or by [eSOl%{i% he, T pc njcor]:'%l&ur s. This resolution can be carried
out by der rvRtPZARIFHOW Wi &£ ¢ J&rit- fol | owed by chromat ography or
by repeated cristabédza¢rein, ReEnpratiaf grivepshiihalludexskraighby standard
methods 30 ALTQLES SHDILAN ' | AR Al oPHL G 28 TRERs Ot O] are
completely saturated or which contain one, two or three
20 units of unsaturation.
Suitable substituents on an aliphatic group, aryl group
(carbocyclic and heterocaryl), non-aromatic heterocyclic ring
or benzyl group are those which do not significantly reduce
the anabolic effects or alter the lipolytic effects of the
25 compound. Examples include -OH, halogen (-Br, -Cl, -I and
-F), -OR, -0-COR, -CN, -NO;, -COOH, -NH;, -NHR, -NR;, -COOR,
~-COR, -CHO, -CONH,;, -~-CONHR, -CONR,, -SH, -SR and -NH-C(=NH) -
NH;. R is C1-C6 alkyl, benzyl or phenyl.
A substituted non-aromatic heterocyclic ring can also :
30 have =0, =S, =NH or =NR where R is as defined above, as a
substituent. A substituted aliphatic, substituted aromatic,
substituted non-aromatic heterocyclic ring or substituted

benzyl group can have one, two or three substituents.



WO Ul/ 3G t13 PCT/USWO/ 310QU -27- 31 J UL 2002 conpounds of the present
‘invention or their precursors. Further details regarding resolutions can be
obtained in Jacques, et al., Enantioners, Racemates, and Resol utions, John
Wley & Sons, 1981. 5 The conpounds enployed as initial starting nmaterials

in the sy f the conpounds of this invention axe nd, to
t he ext enpbﬁgflb‘g(l)%mrm ally available, are readily synt h\é\?lclzm’rfq@m( ndard

procedures conmonly enpl oyed by those of,_10 ordinary Skl| Ut m@g} The
invention is illustrated by the foll ow ng exanpl es, WhICh aren t to
be limting in any way. E~LIFICATION 15 Exanple 1 - Preparation of

4-[(2S) - i ranyl met hox 1H ndol e + ~O0J H ~ N H
Powder ed K2C03 ¥ %Sb‘?%{‘%m byrﬁﬁ)cfep"?gbl?re%%t%a% @geecFOZ‘E?Q‘B‘Qﬂ met hyl
sul f oxi de §DbEL)séd0Refdin comcmﬁumg H%e (Aorﬁﬁaunuwleﬁeﬁ&?es?éntréwm
tenperature and the nmxture was_stirred fo tes. 4- Hydroxy| ndol e

(25.2 granstrygounabl Formalagidbl « ol thk @ﬁ%hll%l)( ﬁq%r&heemw«ﬁ% 27 O

and the m xheie y@sTabiéred {0 d0sd M Bsded S)sdd o ichil Bwssde (50. 0 25
grams, 193 mmol, 98.5 ee) was added (slight endot herr? The slurry was
t

stirred fofram HReSE eGOBROYRAD SVIE Gk FITHPL B2E HRfAL Gt funs tipra 1 giquRshe
reaction FORPL B4 G wilte @gﬁw@oy@%ﬂé utsidbwvi 441 @ strng dA @G dde  and

filtered. e cake_ was washed with acetone (400 nL) and the conmbi ned 30
filtrates ARFEVRSNEEPH r RUETIBIG RAFLFeSHIN 35 FWPHum Rt alkgld ond | 3C. ~

13 PCT/ USL&ﬂkéﬂzlAél é&rtﬂane;ef:ll Wydddx 2002, VatbRaved & B Rl aHsyndidess L he

tenperature below 35 C. This concentrate was, added dropvm se) over, ca. 2

hours, to %I%‘iio’ﬁ]ilﬁe%lﬂl‘ﬁo IBoteht )2 hetal t? et HHan LaiapraandGi th an

itce/ watoter &aiﬂ%s:éw@cgg@at&hfﬁhmw ARS Stdmd el falﬁﬁldrﬂesﬁ mlirph%itltg“b S
enper at ur an or m nut e SO/l was |I.S at e Yy
Ty o onSamingen ooy kAR ARA D (PU i EuCRPAaRA d was dr i ed

under vgcgugeﬁxﬁl 36n Cbi’@pdxtﬁggj t&@ef?sangBol pftmis)fchmhentsjdri G:’hu@ehrﬁﬂv.(c%e 6
gr ans, 5 w to a 10, solution of the cru product above
0o o i HEF: SIS, 100t ha® dhiiihate | Radi R taa e
sl urry wascsltivimdhydrodideurmetltelaime Theiethgilaneings t hen vacuum

adided 3t optl B SRSENEM T 1 1S DR LoTTE o IR T B S P d e

pr eci pi tat e theBpradsietof Tiiee rasiné mn:gxett;u,r rsalas cof idhee ddgioudidsm nut es at

roomtenpe atu for 30 m nut es ,at e mxtyre was tiltered,
rinsed w téll%c %5%3 %ﬂ%l? 154 it uji)so alﬁed %&ua nug-%e‘fj i R ] g”']'%’r Pto gi ve
26.5 gr arrssmitﬁnbeluad:lcw%cﬂﬂs yeathn 1 el Sy¢efdl . o (iomhlsmitli srltsol i di fies

and renel t

4-(2- Met hy?ngiﬁz?rg%(?} %’P%he @?m—?gg%iésa U el’riy%l.(l)tbg)?im e '(29.6

gr ans,2264hydodiodies. askbiir e cad|phésphefi-atid.omsopeid @360nwaniz. 90
nol ), 4hyd e c‘g)%og 4 e diL) at
room terrpeég%(%ge%&{lhﬂnec ani c@%%ﬁ?\%n%rl ng thesrha%}q{l on g%e réaction

t enper at ureafachreneghervlspbiamie, IrIPoOG C . THRUEEd ofitindcur e was heat ed
to reflux god,silrredef ot aﬁcmura%n@tr@fatééar@rd&h@ &fﬁg@eﬁ% @k trap to

remove the water as it was fornmed (total volune of disti m., 7 nL

aqueous phagigs- sAfeeh Rlvtiokrgrabbmaergrialkls salts\thup incigdy 3
PCTI US0133Q{ tade, %ﬂf&t@O%laﬂ%@edsﬂﬂ&e?Z%ﬂmﬁ% ethyl acetate

(520 nL) were added to the reaction solution. phases were separated and
t he phosphate, mono-hydrogenphosphate, dlhydrogenphosphate,

metaphosphate, pyrophosphate, chloride, bromide, iodide,
acetate, propionate, decanoate, caprylate, acrylate,
formate, isobutyrate, heptanoate, propiolate, oxalate,

30 malonate, succinate, suberate, sebacate, fumarate, maleate,
2-butyne-1,4 diocate, 3-hexyne-2, 5-diocate, benzoate,
chlorobenzoate, hydroxybenzoate, methoxybenzoate, phthalate,

xylenesulfonate, phenylacetate, phenylpropionate,

phenylbutyrate, citrate, lactate, hippurate, B-



organi ¢ phase was washed w th deionized HZO (2 x 325 nL). The organic
phase was concentrated by rotary evaporation at 5 78 Cto give 18/.2 grans
of an oil. This oil was dissolved in nethanol (65 m.) fox use in the next
reaction. The i concentration of the resulting solution was determ ned by
1H NMR an I be 56.3 by weight (99.6 yield). 10 Exa <
Prepar at i g‘kxg’;ﬁ(’f#ﬁg Acetate Salt of 4-(2-Am no-2Methyl pro EEJ)'.@RQ%}OIPGOHZN OH
To a NZ-degassed sol ution of 4-(2-nethyls2nitropropyl)ph@n IJM;B.ZUﬂﬂanB
230 mmol ) in MeCH (450 nlL) 15 was addeleSO Pd/ C (13.5 granms of 50~
wat er -wet catal yst) 15% by weight on a dry-basis). The nmixture was

pressurized to 35-40 psi with hydrogen and heated to 60 C with vigorous
agi tati on. ERXYHBWg%E?i o?i]%‘gf%%%’plnﬁa]@a(tc?a EHIFS, the nixture was
]E:ol()l ed to mﬁﬁaheawf@haluw, agswbl ;bimes}gltf&ir‘f&ie,\Nilzﬁap}(tl'iaﬁlrei‘feﬂdlL)Suﬂﬁm\aQ@,by
iltration _thro -Flo ilter aid. e cake washed wi 50 C
met hanol (ﬁ?gﬁﬁgyﬁ%'{h@\ﬁc%%?ﬁ%ﬁ ’?ﬁf}qerﬁﬁfe% ‘Wﬂ'ﬁa @éﬂttrsatg ®y rotary
evapor at i oam@naufeth et Hié, cdmbion i b@Hlaite, Hiendtdnse Rdetlae envanadi | ut ed

ith ethyl t at 500 | uti f 25 ti id (14.2 . e
235 ot ). Reot Yo SR ATETO0 R R SRAKE (4% A TSGR ng soi ut Lon

over 30 m mgpesialhe pesfktied stelrthe wasncaiiun eddtate? dndutheat room
tenmperature. The slyrry.was filtered and t olid washed with et hyl
acetate (23280 Th%%ﬁoﬂ%%?aﬁ%ss% \nggﬁfﬂﬂpd’ﬁng%at 65 C/5 Torr for 24
hours to give 4fi. bhgranBult B8] 6£oxule svtide areds thalddinge blel Hpndpby

Pr epar at i

209-21S. 9 ec) . Ex le 4 - .on . of.

2o L4 (2 AT SEBVRCTOT B SaY 1 TERER O TSRt SOMESA dond™e wo 111
[3fi. 113 - 2emBifdfeiSoR0cRS ikt iz oxr @dnigoutid N sKZGM3 cabe8Chyi shect ane
PCTI USU11/ &J?P{ JH]E 002 NzN, ~N~1 , ~Oil NlIntoa 3L

t hr ee- neckgé agégf? e%lzw th a nechanical stirrer) Dean-Stark trap with

condenser, and a thernocouple was placed the acetate salt of
4- (2- am no- 2net hyl propyl ) phenol (50.78 g, 0.23 nol), 2chloronicotinonitrile
(32.8 g, OF34 awrbppbad endeseedofEil g/ Bymbdd, it SeriRichralorbirusaki ds

wer e added i | aceti m de (.60 and.i.sooct ane .

(55, G itk ST DheTSEAATES N bRl SIERRIER, FhE RhenvariBe F:

i sooctEne, thadbibeckistemaasy prenged wicnmeedThe shet 8rowggehhanoheat ed to
reflux wthevigor jLrj wed,,t ef.l yx_for hqur . olive
oreen reacfobi8 B¥fe LS A QAN AL BPS o sl FofirRaldt and Ehe

m xture fibtred&8It hrough paper. The filter cake was washed with DVAC (250

m.) and the fi i : . ri. 1. f er_. ho mto
i LA ck. jrfiéféf%%ﬁeénpioﬁgﬁL".’?{m‘gpolﬁél\%éis‘?jst %l?gg’%ﬁ%siu%qditggl Sopeiidss (5s0
m.) and waShe8twnerurkl drpedlaat éind theo physioliegicaydys agerptabpar at ed

and thgoorgants LRyesoMashed,iditdmie c‘éﬁ'ﬁ%fun(izé(%_ Fhh plRgeftgani c |ayer
was then m xed with water (I L). and the pH was adjusted to approx. 1 with

25 nmL of CcORFEREISR RF mPhW¥%%P§°§Q§QP&Fe§a&ﬁdtPﬁée°f may
aqueous/ pr gdufit sbnygtesasngd widdr Hir€ Hori@mEhiaRaic2881FehtsThesagyeous
phase was thﬁln m xed with dich or.otgl&t hag\?a %1 Ii) artld t he pH adggsted to
02713 wi t hSBRVRATE A5 - IARAER B th it fea S5 058N & Tt FEMBPURARCOF abBE dr i ed
over Na2SOfireteht eireebntaish stripped to yield solid brown product (53 g,
88~, =99% by LC. -C$ caolunmn,. 40/ 60 isocrati.c m xture of acetonitrile,
oo Fonin wab g aadibinns oF (T & gesietiated chat difaberdsnet
11113G 13 P€istUSthl AhdabmPunds If Ftduetd@@2 Formula I and,

depending on the substituents, further diastereomers may

exist. The compounds of the present invention include

mixtures of two or more diastereomers as well as each

30 individual stereoisomer.
It will also be appreciated that some of the
heterocycles may exist in tautomeric forms. All such forms

are included within the scope of the present invention.



A 20 gram portion was recrystallized fromtoluene (60 nL) and heptane (200
m.) to provide a sanple for analytical characterization) np 91.0-94.5 C
Anal. Calcd for CsH ~N3~~ C, 71.89; H, 6.41; N, 15.72. Found: C) 71.20; H,
6.38; N, 5 15.61. Exanple 5 - Preparation of

(S)-2-[4- %?-‘{1%-6mdr oxy- 3- ( 1Hi ndol - 4- yl oxy) pr opyl am no] - 2- EEJ”%%WI ) pr[\lreng

xy] - 3- pyr necarbonitrile) hydrochloride 10 salt 15 20 2

\' pw+ (~-~NNHOGKHOH-~NC\ = ~. _ONNHIntoa$t1hr n?@l@@d
round-bottomflask fitted with a condenlé'er,~nitrogen i nl et J}r@rl"c ani cal

stirrer, and a thernocouple was placed 4-[(2S)-oxiranyl net hoxy]-1Hi ndol e
(8.5 granms, 44.9 mol, 98.5 ee?~ . .

2- [ 4- (2- am no-ZHEAHHAGHF SRAN IR APE) Arsnak 599 &y ifecde (21. D1 grans,
78. 6 Mol ) @il d tSiH OPHurdirfedtd  d2 5%y )chelitig e atinR svascheaked at
reflux (78 C for 17 hours under N2. The solution was then allowed to cool

to room t &M atttled andeifiened Ftaehe AL, ME LRS! e @150y uFORES
filtered tiHpugh & dpedldd ié:&agi&ﬂrﬁ_r% Y G st i@ beded hanbhkkebrcake

was washed w th isopropanol (4 The filtrate was concentrated to a net
wei ght Sof Byeftank viveudanigmaninatians di - pealésudefUERt 88 sol ution

was added cqﬁmﬁer%etcﬂ;&s(ﬁ%meﬁ%ﬁm?é@sw tande SR @03 esOBEENt T at ed
under the sane Vo f1173(~al3 PCr/ U 51111/31 U1 -22- 31 JUL 2002

condi ti onstiveestardt ngipde Fisly ghalslLimhe agvhenstaceanss raperdt dken up
in ethyl £ Z30. MasANthAvgedMdredlexlidGlc $@liwa18n ustal 1Bl Fowas

added. The cisfhas_l c systemwas ' vigorously stirred_and the pH was adjusted

to 7.2 wi AFSU G Sucteidt Actigatars pieseE Rufdadepansg: €8takEst ne

organipe phase WaserX! rafdasl o tdbtdizhd¥) NerHe? met?ddT). theepeegankC phase
was washed, sequentially with NaOH NaCl solution (50 nL, 0,89 grans Na ,
and wat er ¥BEMRION i) BEgieraRbhatsif Wi MR tShas¥Ra@Sc 6A¥ENt r at ed

to 40 gramnfeimirsgeimitdingel ddeeOndidd eixmehadndiowacnhThe concentrate
was diluted with ethyl acetate and stripped to 44.9 grans to dry the

sol uti on &HRGH UKy MGk was then divided into three equal
E)o[)ti ons and orn t‘h%ﬂ'i?adﬁigﬂé driurf0! W QD dxpoINie lt&lﬂ'eggrgéegl‘& gr ans
about _6. 83 grans of, freebase). .To the concentratge was a adequat e

Vol ueS of TEAHECRt it AP P TEk ST SO B AP R CR5 <6 £ g5t ho

sol ution tlivedgtadclo afid13. Sreddeaweds ttheetdudntadst atfe mebakiand/ort 0 account
resi dual sol ngrg in the:_:lto_rlf_?(iD uct %{) &one g_;trat e, zind a dilution factor of
12.3 rr1_/grq<‘31'fﬁl i %roofddﬁ. &I i G wa eora&i'éﬂﬁ ‘to reflux and the pH was
adj usted to 3. Sinverdasainy T He splarttiny off keht mhttaiyledacettars tabout 30. 7
mL). The solution shoul d now have rati o of  approxi ly.1/4 t hanol to
et hyl acetEW I & B H T4 i%?\o"*nactogér %%owé:ﬁlpg'glx%)fnﬁng%g“%&. 1% lgr arn of
prodult. Theeastoterit crompescexd [witgd thee cizderiae radorhhiee peaimene .and was

stirred f QQ%H t V}@.'C d e A ol s n ice bath
and was s%lrtrlegr a %e%?’f oF %%%?%%ﬁﬁlytwﬁ?%%% :qutaEeng , and the
cryst al s weefenmsiedngndt 3y chimnatipretdfanistaretiody aessat eThe0 nl). The
pr oduct i V, i.aght t i 12 g (75~)
of a whi \t/vg%%%st_a 1’Ipiéljﬁé' i;éoaﬁ'?dbéan%%fB%églig{ 1%“%%§n§.ﬂ8§?g§lgér“ﬁgﬁ
Cz7H29CINddmeres, i3 ig:gher sraygio ©ff muskge Njo ER3@S PoggGulE, 065a59; H,
6.12; 261, dedPimdht Wb iBthe WBILARS I RCUAS Hdn310611 -23- 3 ~ ~u-~

zooz The acidi c aqueous extract from_the workup above was_adjusted to pH
12- 13 wi t PUternay sl utinfreas g ithe cirant ity fedragitpRRSpdnedst em wit h

MIBE (80 mlggerdie:d B oV SRR U AR e d&1taNG3RILE o bEagbowas dried
over Na2S04, 5 filtered, and concentrated to a solid in 80-90~ yield.

Exanpl e 6 Eoqd dperliianiat ihdnareeifdaiant chiffofher® Aeom greater
{(0S) - 2- [ 4- [hsdy2 Wi Vg3 b Nl Qivist Qo tORY e leodsiiicldy bt @y ] - phen
oxy] "3’0 animal as a result of a treatment than in its absence.
Increasing the quality of meat refers to an improvement
in carcass quality of the animal. Improved carcass quality
refers, for example, to the formation of less fatty tissue

{subcutaneous fat) and/or greater leanness (improved yield



10 pyridinecarbonitrile, hydrochloride salt ~C/ 3p'~o0 H202 Conpound 6 ~N

KZCO Into a three-necked, round-bottomflask fitted with a nitrogen inlet,

mechani cal stirrer, and a thernocouple were 15 pl aced

(S)-2-[4-[2-[[ 2- hydroxy-3-(1H i ndol - 4yl oxy) propyl ] am no] - 2- met hyl pr opyl ] phe

noxy] - 3pyr{di fagasbonitrile, hydrochloride salt (10 grams, 3 3 ), and
P AGEES pef sty F

DVBO (70 e reaction was stirred at roomtenperature nut es

to assure conplete dissolution. 20 The_sgl ution was pl a@eﬂj ifmila i ng
water bath and 2.2 N NaCH (10 nmL, 22 m*rg?) was added over ~'3H$“mm$ whi | e

mai ntai ning the tenperature below 35 C. After stirring for 30 mnutes, 30~
aqueous HZQZ (2..71 nl) was_added in seven equal portjons, over_ 40.m nutes

Wi e i nAely CRE L CEEAETaE FRE TG T Pt R S i Lol ot o
after 30 mThiises.imdiroxgdeodscast utriabhi of NeRSOR] . s grtasrsin kikat ol i n

35 nL of \Aqither was addﬁd @ﬁ thgoreagti on m'xtureisi;ri4s .ti%ns over 15

mi nut es whi T8 nai S mi Sa gyr ac??oﬁmf‘%frp%'r%t’ure bel ow Y Mer 15

m nut es t hecadsecleld@aselutrbglyest de nandl oy eclimregeroxd deevedishylyeacet at e
(75 m) g V0Ll %%QVBrI 3 PCTIUSI111/3111111 -24- ~ 31 J U L 2002 was .
added and the Soluti6n Was stirred for 30 minutes. Additional et hyl acetate
(100 nl) and HZ@Y i1G@dnbpretne adtmddestly hbiphhses wgentsepegatsed The

racti ont Summing, al8Ratad) & lohiiat obp Frdea ol gD S
or gani ¢ phass dvdsvedsbiofedraint abohe tardi @powr Al ¢ prefigranly, fxqeorti on of

the soluti ut &0%) e s a retainer of the crude freebase of
Conmpound 6?% Ich vi\:/a\é{g%g%tg\éi Sgg'by renoval of the solvent. Conpound 6 was

anal yz&8 10 by dhecwfdesping apauztt Fonbersdmiperiqusdtwill tirryol ecul ar
ion peak Vagnfbihd CedlkallaledodR! Ryl B8 r VLG r aS bt 3R i e HARRI nder

of the conbi ned organic extracts was concentrated_ by rotary evaporation at
50 C to a réttaksigRndhthesr2pt §Fahdr FRelvestuiieediantdiwgivas i Ut hyl

acetate 15 quinmér@lINgNeli110n8i ¥eom dbdutapi®» € SdH 10081 PH/te ol with a
concentratigon.aof 8 m_/gramf of freebase. The (Eer,cent wat er was det erm ned

by Karl Fi PR oL LRGP P L cOMRMPIHOAW AN fiSHe Pl @210 $
\r:V/W fgns na>da:mmf lxﬂe@lddalnitakélhe Siyst ahbhzatydm gfdwrdd féﬁ‘&:ﬁdﬂe{ ®E was dded
eated to 20 r ux,..gl aci aceric_aci .10 granms, 18.3 was adde
and the sol °|u§:n O\A@st«§8d8§‘?“rh§{’s’f‘%?lf%%ééyc‘6%’t topré’cﬁﬁf{%p ature and
stirred ovemcgliimenAf emplopsl ahguat 005 G cabuth @Ot ,prine grrdbauate was
filtered) th wa shed with_cold 7.1 ethyl acetate/ethanol .(20 ni),
and the b5 Eeat Ay SrPRGABRYYT Lred “pye E P oaday e R e
over ni ght araitiCing gheemZthodr ansan d6$l pusucly))asB6Smyireint)s afr pwodiect as a

140 ST e o4 8 e S o S,
N, 10.88. 'l 3® BOhpeet? reprepil denopf ofhsafaslwife@shp@mnid®ne Hydr ochl ori de

Salt WO 41/ 36.4t,L3 rRERbHSOR! 806LhodBe i3t I Yle 20D $Rlad; 20y HCL i N
ethanol (7.04 nL of a O b Msolution, 4.22 mvol) was added to a refP’um ng

sol ution ofrd YoaBdniat6r R epAset fochi v Arount »indoicommeudchafol (9.0
m.). The phHhsapreakeitulihyendiosted 401 Svéstasldisignall.r | efmdradionee@r HCL as
required. The solution was seeded and all owed to cool to roomtenperature,

at whi th pAMAFEEE et PRe2BVRE ntHRt oY 9the EIUATAPERRESdH &¥%0 0 C for 2
hours, fil tienednaard t(kegl || byai fe rashes whi i thdrldedfi ol dret hanol . The

off-white Ss%lhiccti;t\g%seo\\ﬁ%(fugmgéx%\?gcgi/aeg ncinghltnt?}‘avenous injection;
however, such routes are less practical.
For oral administration, a compound of the present
30 invention is preferably admixed with suitable carriers or
diluents commonly employed in animal husbandry. Animal
feedstuffs comprising a compound of the present invention
are provided as a further embodiment of this invention.

Typical carriers and diluents commonly employed in such



10 50 C15 Torr to give 1.90 grams (88% yield) of an off-white solid, np
207.0-211.0 C. Anal. Calcd for Cz7H3oNaOGa HCl: C, 63.46; H, 6.11; N,
10.96. Found: C, 63.00; H 6.19; N, 11.04. 15 Acetate Salt Acetic acid (278
ng, 4.6 mmol) in ethanol (2.0 nm.) was added to a refluxing solution of the
Compound 6 freebase (2.0 grans, 4.2 mmol) in ethyl acetate (14.0 niL). The
sol ution WH0K¥éded and cooled slowy to room tenperat ur FALUHAI8 | rr ed
overnight. The slurry was cooled at 0 C for 2 hours, fikter shed
with cold 7:1 ethyl acetate/ethanol (4l4t). The white sglfdjﬁﬂsmﬁm
dried overnight at 70 C/5 Torr to give 1.94 grans (86%yield) of an
off-white solid, np 148.7-154.2 C. Anal. Calcd for 25 CZ~H3oNaOa CzH402:
C) bb5.15; ftedsrdlffd\intQuéie. cbaunaeal, 66rd@ob HyrbtS80; sdyybddan GtealAnal ysi s
by X-ray p r. diffracti.on of .qther |ots prepared by a sinmlar process
wer e shomé)]tm%a fea reylaslt'alrllicr(?e?lé1 ﬁls’ds§°§8e$ﬂemﬁ£€yrdlrl%w%%%§%rg%%eéaCF]tloA

sol uti on afealt hysnrex yleerlz oioroanidd cbtld, 58ognack, méAl 7 wheald middibingst,hanol

(171 nl) S tq.a, _nefl uxi io r e.(4 rams, 90.2
mmol) in \é\f%“ﬁq&d‘ﬁ%v %l%fi‘%é%’#- F_’i&gséﬁ‘#%g F?‘%‘ﬁ ‘ﬁ%?‘l‘?éa?“%&]ﬂ UL 2002
acet at & ( 3wl lersd died gzalin, nyisehini and/ef |mimerd brmiXesi mares. The
sol ution VRS t fiom. L i ubl si due and
seeded. The solu |(§)§:dv(\)/§\£@é0(%ll§§]lgl %\%F%k?gg[r)iy)%% ?’Ié%pi;f’g Ureﬁé‘%lg was stirred
over ni ght .caihei & sslnnompteas codlfedmt distCiberion hofirthe Thetvodi ds were

filtered, %l;%ﬂ 14 h 1 ] e cemjrﬂ rdged
oi/er ni ght at %'Téﬁa 9‘8%@ \?gﬁﬁégﬁfgréénéﬁégéga%%?%%fegn 0 td\/\%ast e
solid) np Bepcentidyy weightclett khe §eptldrefés and renelts at 159-186.9 C

(dec) j0Bot h t hgpLQ avgh L phe raRdeliNfefhb8drSA! b Fa VBY CaghMs e Ry the
crystalline by X-ray powder diffraction. Oxalate Salt A hot solution of

oxal i ¢ aci PRSP Fhe PARSEPt ARYSNREPRaRDI VIR, thedaiks £RRfEd to a
rT ﬁfl uxi ntg_:mitaﬂézﬂ tQi;e gr&?aaa?f( 25? Be,liﬁeésp&%édiﬂllé?tmlbx&rél rﬁa)-

e solution was heate reflux_for ours. ol uti on was cqol e
slowl'y to FEbTARETr dLGRE aRd YEHr B Bouhe Mifed HEFeFthY Equkifiool ed o
0 (Cj: 1; or g tfmuszox’ﬁhﬂh aS:GJoin(ié/ oweﬁeiiiﬁiﬁi_:;lWQteﬁ,fd\ﬁSdElﬁﬂvdﬁiéhtccﬂﬁlfﬁft hanol ,
an ried overni ght at 5 Torr .to give., 199, 5~) of an off-white
ol 15 Fregiien:  Ade, PMESHEA=CaRE SAETHE R Pedbe ot oA Lhown to
be cryst alwitte ol yearphopewtartestibisacvanas 25d BExtaerpl k8 £oixSylurwesi s of
2-[4-(2-am nQ: t.hyl.@r | oxy] =3-pvridinecarboxyligc | t hyl
cster. N o Gt G RARRC Uy RKLLEL L8P 0 Vi Sl B B Y ooy -
9 ~ 0\ CowRusi-qr2-takles- 2niwt byl peegyll) phenaintdin lthegrdesi r&i 424130 mol )
was added 1. (9 i 2. I ] was warnmed to
50 C to gi%%%tgo%n%ga‘e%?gg%s%’éfgg\%lent\?\ogﬁ%@% %%%{?%{Hgl UQU - 27- 3 ?
JUG 2602 svininigitergd oreddyzbyeoayags nriatiment\ and 9necapnnd rdt ani de

transdermally.

For parenteral administration, the compounds of the
present invention can be admixed with conventional carriers
such as water, propylene glycol, polyethylene glycols, n-

25 methyl pyrrolidone, glycerol formal, corn oil, sesame oil,
calcium stearate, polymeric materials and the like. Such
formulations can be molded into pellets and administered as
an injection or as a slow-release subcutaneous implant,
sustained rumen delivery device or intranasal device. Such

30 administrations can be made as often as needed to ensure the
proper dosing of active ingredient to obtain the desired
rate of growth promotion and improvement in leanness and

feed efficiency.



(10.7 grans, 122 mmol) were added and the m xture was heated to reflux (ca.
100 C) _ The water was renoved azeotropically via a Dean-Stark trap. At ca.
125 C a solid began to form 5 \Wen the pot tenperature reached 132 C the
wat er had been renoved and the reaction m xture was a thick but stirrable

slurry ( ¥ stirring required). The Dean-Stark tra ved and
"AGH i L

an additi onal rnL of chl orobenzene was renoved and di scar

chl orobenzene (50 nl) was added 10 to the slurry) follo b tfgﬂ

2-chl oroni cotinate (50.0 grans, 269 mmlll’% in chlor obenz\gﬁg’ (‘é!‘jﬂ-ﬂt .Dzl'he

slurry was heated at reflux until the reaction was conplete (ca. 24 hours).

As the reaction progressed. the_sl| ur%rthi nned and becane beige in cqlor.
SRAEr

After cooling tBhe CoTRUMEF Ruurde Y THOP &8 PeNPKEPRFPS5 ni,
0.1 equi V) byepeoasddieced adidrel saed uire Wnd /1@ g2itases Badile ezepdr at wd. The

organi ¢ ph shed w ter ( a e soluti was .
concentratgg?Pﬁggsﬁg? w%‘ﬁ%#fd¥?76%'g&gg%n%éF§gﬂbé¥6n§yng’ﬁgecfn§9~ yi el d)
for use inUtfie Reent &t i o400 Paie aptirg deackings of these

2- [ 4- (% amcBoe 28Rt &Y | 2F &P PRENAVEE Irediindiiegaife@enclet agkdct bAY!

ester, acetlg acid_salt. Ethé#%%ﬁ%%;(z-anlng&ggneth prop%IAghenoxy]-S 25
pyri di necaf58RYFat P B LY I, HEE B GRIRYINRSs FiSs SEPYBIPEACY: Al ~ acet at e
(52 nmL) an8chepesne ad ¥A) and the solution was heated to reflux. Acetic
acid (1.97 grans, 38.8 nmol) was added, the solution was seeded, and cool ed
slowy to ' roorn tenperature. After 30 m nutes at roomtenperature) the 30
slurry was cooled to 0 C and stirred for 1.5 hours. The product was
filterew, washed with cold 1:1 ethylsaeeteaatie/ heptane (20 ni), and
vacuumdried at 50 C for 18 hours to give 10.29 g (97% purity, 81~ yield),
np 122.9 124.5 C. WO 113 /3Ct J§ PCT/USUY 3 | UQ. -28- 31 JUL 2002
Exanpl e 10 - Prepargfion + 2

(S)-2-[4-[2-[ 2- HRAF OXy=3- (L Hi ndol - 4R oRp) - nethyT propyl ] pheno
xy] - 3-pyri di necarboxylic acid, ethyl 5 estemn benzoic acid salt
4-1(2S) - i ranyl met hoxy] - 1H-i ndol e (9.00 grans, 47.6 Dl ) was added to a
sol ution of ethyl CONR4R5
2-[4-(2-am no- 2iet hyl propyl ) - phenoxy] - 3- pyri di necar boxyl ate (162.8 grans of
a 10.1 ww solution in chlorolyghzgpe, 52.3 nmol) and the 10 resulting

solution was heated at_re®lu or r When ¢ epoxi de had been
consuned, the solutioflas Cool €d t 0 d a sol ution of
4- hydr oxybenzoic acid (6.57 gramsfq247ﬁ§3 in : 3/ et hanol (34 grans)

was added in one portion. The honmpbgeneous 3ol ut®on s seeded at 70 C 15
and cooled slowy to roamtenperature with stirring Sﬁ%%@ﬁ stirring for 1
hour at O Cthe slurry was filtered, washed with chP zene (3 x 50 nmL),
and vacuumdried at 70 C for 18 hours to give 20.82 granms (68~ yield) of
product as an off-white solid, np 172.4-175 C. Anal. Calcd for 20 CzgH3; N35
' C7H§E§; C, 67.38; H 6.12; N) 6.5é. Foung: C 67 . 18 ; H 6 . 07 ; N 6
. 77 ‘Exanple 11 - Preparation of >cheme Il
(S)-2-[4-[2-]2-Hydroxy-3-(1Hi ndol - 4-yl oxy) propyl am no] - 2- met hyl propyl] 25
phenoxy] - 3- pyri di necar boxylic acid) ethyl ester The 4-hydroxybenzoic acid
salt of the title compound (17.1 grans, 26.6 nmmol) was added with stirring
to a mxture of nmethyl tert-butyl ether (200 nm., MIBE) and 1 N NaOH (75 30
m.). Wien all of the initial solid was dissolved a small anmount of a dark
green solid remai ned which was easily renoved by filtration (Whatman #1
paper). The organi c phase was washed with brine (2 x 30 nL) and dried over
anhydrous MgSQg. The dryi ng agent was renoved by filtration. The MIBE WO
111136A3 PCT/ US00131U60 -29- 3 ~ JUL 2002 sol vent was exchanged with

met hanol by concentrating the solution using rotary evaporation,

redi ssolving the residue in MeCH, and reconcentrating again. This process
was repeated and the residue was dissolved in anhydrous nethanol 5 and used,
directly in the subsequent reactions. Exanple 12 - Preparation of
(S)-2-[4-[2-[2-Hydroxy- 3-(1Hi ndol - 4-yl oxy) propyl am no] - 2- net hyl pr opyl ] pheno
xy] - 3- pyri di necar boxam de, acetic acid 10 salt OH HN ~ H



O-N~~N~1) NH3 HBC CH3 0 1' 2) HOAc COCEt OH H+#H pAc HN ~ O ~HN ~ ~ N v
'H3C CH3 O "'I' CONHZ A sol ution of ethyl

(S)-2-[4-(2-[2-hydroxy-3-(1H i ndol 4-yl oxy) propyl am no] - 2- met hyl propyl ] - phen
oxy] - 3pyri di necar boxyl ate (13.2 grams, 26.1 mmol) in nethanol (66 15 ni)
was poured into a vessel that was then pressurized and vented 3 times with
25 pounds W@PMY¥dthre inch gauge (psig) ammonia. The interffai/UYESLs
pressure was then brought to 50 psig with ammnia and ”391YQJUQV‘/Z@@EU“ on
stirred at 24 C for 18 hours. The sol vé8 and anmoni a were renoved

rotary evaporation until 25 grans remained in the flask. . Ethanol (ZOO m.,
2B-3) was added and the solvent again renoved by rotary evaporation until

26 grans renained. Thi® additiByN : oration was repeated 3
nore tinmes for/OWenHexchan inth q enoval of WO
11113Gt 13RACT/USUO 31 1id | -3B2 31R3 AfTer the'l ast
evaporation, the contents of the flask .d7grans and was taken to
be the theoretical 12.5 g of freebase and 12.5 grang, of ethanol. Ethyl
acetate (87.7 nmL) and H20 (1.0 nmL) were added and t solution was 5
brought to refl ux. @tHatic acid (1.73 grans, 28.8 nmmpl) was added and the
sol ution was s%fded Af t 1 hour heating was renoved fromthe white

m xture. Afggqr's ~ the whlydeolgsisi d was col | ect ed
by vacuunfiltration and yasngd ethyt—eacetate® et hanol 10
(20 nmL) and once with with 7:1 etbs et hanol (10 nmL). Vacuum dryi ng
overnight at 50 C¢/5 Torr gave 11.6 ¢ ( 6.9 purlty 9?7~ yield) as a white
solid, np 157-158 C. Anal. Calcd for C2~H3@M04: C, 65.15; H, 6.41; N,

10. 48. Found: C) 65.01,; H 6.28; N, 10.26. 15 Exanple 13 - Preparation of
(S)-2-[4-[2-[2-Hydroxy- (1N ndoI 4- yI oxy) propyl am no] - 2- met hyl pr opyl ] pheno
Xy] - 3- pyri di necar boxy! | N, I er) 4-hydroxybenzoic acid salt 20
4- [(28)-~X|ran>iR1‘reth y] - |oIe o0 gr
et hyl 2-[4-(2-am no-2-net hyRpr o3 ) Oxy] -
grans, 46.5 nmmol) in 2B-3 ethanol (88 e resulting solution was
heated at reflux for 20 hours until the epoxid d@_ﬁi been consuned. 25 The
solution was cooled to 70 75 C, and a 70-75 C i on of 4- hydroxybenzoi c

acid (5.9 n 2B-3 etha was add

Sorti on TR Fenenide o TR xRS ARG 53R hL R, SPn S et P

70-75 C foabdvdour. The nmi xture was cooled to 26 C and stl rred for 1 30
hour, then cool to 5 and irred for .an a | hour e solid was
col l ected by fi Fathe nactl\A%%hed tvﬂethpfﬁ geet ﬁang%hgﬁg )?n%n%{]vasiuum dried
at 50 G f oranbid¢durst tundgy e@iid ignanknE@f. 4nykbedarbf £or ochict tapean
off-white I 7 1 3 J : 1- 31 J
oS Ea(g fgacf@ox} ‘F‘;réexg %:%tr?poln Pndl L6352 adSmEE Thé IS SO, 1
(S)-2-[4- [Qh?zammos@ an (ALqoidi .- mryrf@xglpéw@pypbﬁmb]atz ¥eamy| propyl | pheno
xy] - 3- pyri dimgeps oy | L& @?é@eﬁ“?é"teﬁxp%%h%ﬁrzoo?héhé Pysexybenzoi c acid

salt of the title conpound (40.0 grans, .3.mol ) were added with stirring
met hyl t enPiBEREE - Heretaumian | t}’lﬂTB“E)acéﬁd’nné?h?FréFﬁgh‘é‘P 20 mL). Stirring

was carg i ngeflaf ©1ofd gemas apraéécztllmdscihl dewansleewel |, drepedisedlon hen 1IN
sodi um hydroxi de (16 dei oni zed water (40 nl) ver e added. Once the

solid was ﬁ?ggﬁfﬁe%?f%@g a&’egrsss’vxérh& EBh4rgt £63°BARIP Rt o @Fhase was

eﬁlt racgI ed(;tz\xw:@:fpd\tattreaa et alir Oy Gle fdeenniez eflnwakampld 20f r&ae@rﬂcsodl um
C ori de

After cooling to 0-5 C.15 and filtering thro

paper t he %‘Pﬁ%ﬁe{:"’?% Il vﬁ%acc t‘?ﬁ&?@ﬁfé& gbgmaﬁta’%“% ”fg' ’%‘flnches

. Met hyllmlmm:hqblé 150 ) vvas added and the vol une again reduced to 80

t ot al brou ack to 240 m_ cohol and
"t hi's Bgl ution v@é ﬁé‘#a ecﬁlyealcn “Phe g‘ﬁ“’?u%seﬁueﬁ@?ﬁ%cﬁ%%. Exanpl e 15-
Preparati oflaxfied out according to methods known in the art using, for
(S)-2-[4-[2 dro dog o] ropyl gni.pol : 2- met hyl propyl ] pheno
xy] - 3- pyrl%lx‘%"e‘?:ar'bc}) XJYrX’%Kgs acoer}t |cjc a(%|¥'1d éébgaFE&Agg(h)ﬁgtl Bn of et hyl
(S) - 2- [ 4- [ @iheetylswkie8idd HHadoland ammonium hydroxide, H202 and
sodium hydroxide, potassium hydroxide and t-butanol, or

mZﬁl:

2.3 nmmol was added to
i di necar boxyl ate (14.4



4-y| oxy) propyl am no] - 2- et hyl propyl ] - phenoxy] - 3pyri di necar boxyl ate (31.4
granms, 62.3 mol) in nethyl alcohol (264 nlL) was pressurized and vented 3
times with 5 30 psig ammoni a. The internal vessel pressure was then brought
to 5 psig with ammonia and the yellow solution stirred at 44 C for 22
hours. Theyyehsgs Was concentrated to 60 nL at 30-40 C andpfusvisies Hg.

Met hyl et hyl ketone (450 m., MEK) was added and the vol une reduced to 60 nL
at 40-50 C WO 111/3G 13 PCT/USI I U 3Ligfitl -32- 31 JuéﬁﬁogﬁJigﬁ 6?

i nches Hg. MEK was agai n added (200 nlL) and the volune r C Q m.. At
15-20 C the contents were brought back to a total volune 300 nlL using MEK)
filtered usi a_2 Lcron fritted glas Il e e insed 5 with
MEK t o givgaggfo?ﬁg g#?fra eeﬁéw g% 8? %&%&ﬁkséT §Q§%+ﬁ?é%npﬂgs heated to
65 C and ahgdruolyebngfaghatraleatst proacddd( 3n7Bxgnpbe. 8. mol ) in MEK (15
m.) at 65 C was added. After seeding the mxture was stirred at 65 C fox 90
m nut es, then ahl pwefervedonethod26f Qpveparsegr compgowvedr6 1:0n 2Ralhberk. The
m xture wa L tQ. .z i - Ear I y. ected
e i R e B ST R A a S Fab
hours to gFbEUGbuUBayr 4AE™EYD. 9 yiel d) of product as an off-white solid, np

156-158 C. 15 Exanple 16 - Prepayatnon of 4-Hydjmwxyi ndazol e and ot her RLOH
Conmpounds 4- Hydr oxyi ndazol e may Nbe epaqgggggéégding to 20 procedures

di scl osed in Davies, J. Chem SocY 1959724 (19%5) and H D. Porter and W
D. Peterson, "Organic Synthesis", ¢

ctive Volune |11, p.660. The entire
teachi ngs of these references are or porat ed herein by reference.

Specific conditigonsg f i r i I r i ded bel ow.
A “Prepar o0LH Bf AP, SeRAAEsEe 87, DR PR B, SeBbErRERY\ 1PC P02
NaN02 Acet fermgld 3 0 NH2 5-10 C -->RT H'N WD 01136A3 PCT/ US001311160
-33- 31 J UL 2002 5 10 SodHelfspnitm™ .29 nol) was dissol ved
in 50 nL water. This solution wag @ ajl atjo to
2-methyl 3-nitroaniline (20 gratgs,RO. X cial acetic acid near
zero degrees C. The reaction was stirre&d virou3ly with an overhead
stirrer. An immedi ate precipitate occurred upon gkti on of sodiumnitrite
solution. The reaction was allowed to reach roomtenperature and stirred
over nikht . witREepreRppiifafetids Pr| eEREY. oFPernaMiA_t $ 79 t Flae CORRS
concentrat gdoi,B ¥2EHOamtBR1EAEK HARIEcRBLLAAWSS SHsRRPFed bh Wdelfic
filtered, and dried yielding 14-21 grans dark orange solid (99% yield). B.
Pr epar at i ofooflitipgnsnépndayokbefioing\FompPnddz6| @caerdoRg HO (BLPS| ~ NH2
5% Pd/ C N_ X . 4- Ni i zohke £12 grans) was dissolved in
et hanol Zoy%gg%ggbag%)gkﬁ$ﬁgggrﬁ?ng&%ﬁbgg%a?? %édrogenated vessel . 5%
pal | adi um on cafbbatitoegtanwhichsindgefiere vhehvebbeecteaqhionacti on was
pressuyd zedn b0, 59nPsbnapdsshakeanion 11 heHﬁ-bIL&éQQhE?‘FﬁPOxP{&Q&'Ct _
formation and loss of starting material. The reaction mXxture was filtered
over Celité&hathgheyt arpsfings choveugRfiyteashegchpehedeto®mol until alil
product “@§u§EH5ﬂ§dpQBEecIﬁﬁgfbkbﬁ?&eafﬁskﬁeﬁﬁeeéf@E@Qetgkflﬁ@&k gray
solid, which s dissolved in _eth acetate and filtered over a silica pad.
The filtrat® ﬁ? 85hcBRer 3F8ddﬂﬁci°ﬁﬁémh¥‘sﬁr§8pi A IMEEHr ams, 97~ yiel d).
"Protecting Groups in Organic Synthesis"”, John Wiley

20 and Sons, 1991, the teachings of which are

incorporated herein by reference.

The individual optically active isomers of the
compounds of the present invention may be prepared
from their respective optically active precursors by

25 the procedures described above, or by resolving the
racemic mixtures. This resolution can be carried out
by derivatization with a chiral reagent followed by
chromatography or by repeated crystallization.
Removal of the chiral auxiliary by standard methods

30 affords substantially optically pure isomers of the



C. Preparation of 4-Hydroxyindazole From 4 Am noi ndazol e WO 0113G113
PCTI USUUL31UGL11 -34- 31 JUL 2002 NH2 ~ CH/ ~/ NN~ NN HH

4- Am noi ndazol e (9.6 grans, 0.072 noles) was dissolved into a gl ass
reaction vessel containing 7.2 grans of 5 concentrated sulfuric acid in 75

m. wat er. i s sealed into a stainless steel autoclav dto
‘g&@%{’d rni ght. (‘%Eﬂn%f’m%@

170 degree The reaction m xture contai ned mu ack
precipitate. The reaction mxture was diJuted with ethyl qagetjaje wat er
into a separatory funnel and partiti ongldJ. 10 The aqueousBI iyéﬁm
extracted several tines with ethyl acetate until all the product was out of
t he aqueous fraction. The conbi ned organic fractions were washed with
brine, dri€PRPYPASeRfhditiREeFIHE NN IR PT dMPidoncentrated to a dark

brgwn OL bﬂ)ﬁ@&utﬁé?rs The.'-‘l.ﬁft/ﬂfhbtetdéﬂﬁéiﬂé ﬂfégdrfdieilﬂ; H}éd?ﬂlﬁﬁ:iiltgusic ]Eca@miver a s: | ijca
pad wt 0~ et acet at exane mxture resulting in an off-white soli
(3.3 grarrssl,)eéggt réefcg)l.n Bgaciﬂ"fel’ﬁ'zﬁ e g’%}?é'f%flo ocedur es descri bed

herei n, thBaecem&tésedand Réwolwtiomsy, siaohn &tilleyprée Sors ,ot1Bd1 .R1- OH 20

aryl oxy conpou a3, t q hy C‘;qnm%cg 4 and 8-13 of the
present invent Pg?ne(se ) ééﬁrp%@ﬁ%e ngl;slce r%%l 25 npgﬂgnds, 2, 4 and 8 were
prepared bDjREELAkT R s BEvheD Shdhe Sareomds &f fhid ectro spray
iogi éazi olnim:sl ticsicﬂeqzré)ml?élrw-knm&lh mﬂ@,cw@rthgremd ot Conggugd 2 was
476. cal cul at ed, ecul ar i ght_ 475, 55).; nd .4 508.

(cal cul at eFHBFECH =Y v%‘fag‘lﬁé,@l(ﬁ'. 60 ra%#%nﬁ%%%ﬁ’e?ﬁﬁae\?iﬁ’z. 24 (cal cul at ed
mol ecul ar seanfrrd G @iedurdts cONPIIBEMIDWRAT/MySWRys31 W 1 -3 5- 31 J U L

2002 Bpanpbeaidary | SRV epUH A stration of the Conmpounds of the
Present Invention to Cattle ', Intravenous adm ni stration of the C(irrpounds

of the present THRSRYFFEIP &7 1 UHaateh &Y s b REnG i%2mR18srat t y
aci ds and Welfieases 5 WRdHteao e thing dD6REe )argN@iés/ .angus cross cal ves,
both heifers and steers, weighing approxi mately 282 pounds (|28 kg)
initially to 7B8 pounds (357.8 kg) over the course of these studies, were
pl aced in pens at 5 cal ves per pexemPhgrgehipionvwere acclimated to the 10
pens for at least 1 week prior to initiating the study. Calves were fed ad
li bi t WP t WFEeaREe |, - (Branasd e g 16 nted repvirethoxy)l-ddy) . During
the treatnment day, in j{f#iA M period, the feeding times were staggered to
ensure that all animls were fed approximately one hour before the 15
treatnments were af nistered. During the P.M treatnment period, the cattle

were fed imediatgdly after receiving the B M injection. After taki a
pretreat ment (Tx0) ™ ppooy sanpl e B%@Mani mal, a 40 ~tg peoMam
dose of a test oind 20 wtas a isferned infravenously in fh

vein at 6:30 A d~f 30 P.M Each test conpound was admi g
concentration of 1.00 H 1. 25 ng/m in a treatnment vehicle f
m xture of polyethyl ene glycol 200/water. A blood sanple was SR,
fifteen mnutes post25 treatnent (T+15 min). The calves were retuHned to
their respective pens until their next treatnent, approximtely eight hours

| ater. The next nmorning at 6:30 A°M a blood sanple was collected fromall
cal ves at 24 ho%‘?‘%d?ﬁﬁgtl?@%rréﬂp grams 1h%89 ol o0 AR bswak raddad| yzed

for the 30csonimetifl faetkdaidy amsb) evalo mithFAortad rieig'm,or €& ftj rogen
| evel (SUN). The post-treatnent NEFA and SUN | evel s in. each, individual
ani mal wer BRYh N &F WO CREDSIRSUTer ANFd ther BLEtiFgarasnEtithed  £Q%I t s

are shown 30 nahees. 4-Hydroxyindole (25.2 grams, 189 mmol) was added

to the mixture (slight exotherm to 27 °C) and the mixture

j ugul ar

was stirred for 10 minutes. (S)-Glycidyl nosylate (50.0

25 grams, 193 mmol, 98.5% ee) was added (slight endotherm). The
slurry was stirred for 30 minutes at 20-25 °C and for 23
hours at 25-27 °C until the reaction was complete. The
mixture was diluted with acetone (400 mL) and filtered. The
cake was washed with acetone (400 mL) and the combined

30 filtrates were concentrated to a volume of ca. 250 mL under



WO (/3(el3 PCTIUSI11)/3111¢ 1 -36- 31 JUL 200Z Table 1 STRUCTURE ~NEFA~
LINEFA~~ ~$SUN~~~ 15 M n. 29 Hours 24 Hours 5 Vehicle only --0 ~0 -0 CH O
O-N~\/ ~NH HCCHx / O~N/ NN\ Compound 7554 . 4820. 9- 228
7 OH O-N HOC CHI N N O-NHx Conpound 2 141 . 2 742 . 4 - 39 . 3s ~NO™
3 8

N/ O-N O“\Oﬁ,ﬂ-ha-l ~1 (\ NIx o niJ Conmpound 3 3 7 9 . 4cZ/Used3me? -
2 10 NS N JHx C0npound 4283 1265 3 OHN O

. . . / C CH
" ~OONGonpound 517 0 . 8 - 5. 6_4%L -28.6 . uigéﬁ@di

PCT/ US0013100 -37- 31 JUL 2002 OH o~N \ Ni HOC CHI O N O NH2 Conpound 6 40
, 7 -1. 44 -47 0 ~N OH

vacuum while maintaining the temperature below 35 °C. This
concentrate was added dropwise, over ca. 2 hours, to
deionized H,0 (650 mL) held at a temperature of 15-20 °C
with an ice/water bath. The product slurry was stirred for 1
5 hour at this temperature and for 30 minutes at 5-10 °C. The
solid was isolated by filtration and washed with cold
deionized H;0 (150 ml)). The solid was dried under vacuum at
35 °C to yield 30.3 grams of product.
Silica Gel 62 (1.6 grams, 0.05% wt/wt) was added to a
10 solution of the crude product above (30.3 grams, 171 mmol)
in CH,Cl, (100 mL) at room temperature and the slurry was
stirred for 1 hour under N;. The mixture was then vacuum
filtered and the cake was rinsed with CH;Cl; (20 mL).
Heptane (500 mL) was added dropwise to the filtrate over 1
15 hour at room temperature to precipitate the product. The
resulting slurry was stirred for 30 minutes at room
temperature and for 30 minutes at 0-5 °C. The mixture was
filtered, rinsed with cold heptane (150 mL), and vacuum-
dried at 35 °C/5 Torr to give 26.5 grams of product (79%
20 vyield), mp 72.4-74.0 °C, which then solidifies and remelts
at 79.8-81.3 °C.

Example 2 - Preparation of 4-(2-Methyl-2-Nitropropyl)Phenol

OH

25 Potassium tert-butoxide (29.6 grams, 264 mmol) was
added to a solution of 2-nitropropane (260 mL, 2.90 mol), 4-
hydroxybenzyl alcohol (65.0 grams, 524 mmol) in diglyme (260
mL) at room temperature with mechanical stirring. During the
addition the reaction temperature increased from 25 °C to.39

30 °C. The reaction mixture was heated to reflux and stirred
for 6 hours at ca. 137 °C, using a Dean-Stark trap to remove
the water as it was formed (total volume of distillate 28
mL, 7 mlL aqueous phase). After cooling to room temperature,



N/" O-NO\ ( ChlaH" I I \ NHzZ \ o NJ Conpound?_134.1 -4.2 -9.7 0o ~N. OH
N/ ~QNCHCH N3\ ~ OConpound 8 o!/\NHz 321.4 35.6 14.2 * The increase’
in NEFA (Eunol/liter) in the blood of 5 animals treated with the indicated
test conmpound conpared with baseline (T=0) NEFA value for each indi vi dual

at 1~5 mnutes post treatnent (dtJEFA = T+l 5m n NEFA val ue - T=0

val ue). VAYQ8¥%Besented are the nean of five aninals. 1d’C*T"‘USf’P|/é"’(’?1crease
in NEFA (Eunol/liter) in the blood of animals treated WIBh‘I t@ﬁu_rquated
test conpound conpared with baseline (¥20) NEFA value far ea dual
24 hours post treatnent (ONEFA = T+24h 15 NEFA val ue - T=0 NEFA val ue).

Val ues presented are the nean of five animals. *** The percent decrease in
"SUN i n t hedéiomized i fdRS nhbadrd ekhyl tdeetakk cHizdl mids werenpdded at 24

hours 20 Pesteid SALIENM orf YRHLGdnW t Bpbhgnhasg! wgge(gegara%& V@;kalecx{@r each
i ndi vidual . Val ues presented are the pmean of fiy nmal s ~SUN = (T+24h

SUN) - (T=0rTuNC Phafs 2asTw3sEeR wigh 691991159?9110 e lfc'?%sm#ls ~ucu - 38-
~ 31 JuL 2@16)8 Jf@ﬁtat;sﬁas(e tlafsecbacehtirheed- Bgr boxany devagt Ot SErredts

(.Compouy ”dsz o e & AL 82l t‘é%%yoffogn neyr seglLep; fApl 'éi‘sf&%i&ed are
signifi'can or eat®r ?han ‘the &0rr 85pondi ng "5-car boxam "eédgi Ol Sorer s
( Conpoundsin, m@thésjols fd M) for nae éat ébebyexher@mﬁg@n ril‘ls%r um ur ea

nitrogen |gyglsnShoWb rbfTQ:bJeerlzsu@QEH ugdsuliof, w§sacﬂ|é|t§rrﬁir$&i hayenlO 15
Table 2 ST, UR NEFA~ ~NEEA~" SUN "\ g‘g rggg g% gf#?/tl c effects, as
shown i n TEBR 22 IS hdifest ePf%l H Y580t vt fteen mnutes and
twenty-four hours after adm nistration. The test described above was

repeatﬁﬂ ek b 18 32Cﬁrﬁ%}?&f‘a@%ohe%o'tﬁQ”REétQ@QWEQPE'déf 9 18)-Agigig S ed

bel ow. No correspondi ng - carboxam de regi oi soners to Conpounds 913 were
utilized in this test. "¢hBYIRERY Y RR&Yhown bel ow in Table 2: 15 Mn. 24

Hours 24 Hours off N ~ (N ccH I I o~ 1 Conmpound 9 0 "~ gg
-15.4 -37
OH

To a Ny-degassed sclution of 4-(2-methyl-2-

nitropropyl)phenol (45.0 grams, 230 mmol) in MeOH (450 mL)

15 was added 5% Pd/C (13.5 grams of 50% water-wet catalyst, 15%
by weight on a dry-basis). The mixture was pressurized to
35-40 psi with hydrogen and heated to 60 °C with vigorous
agitation. When the reaction was complete (ca. 6 hours), the
mixture was cooled to room temperature and the catalyst was

20 carefully removed by filtration through Hy-Flow filter aid.
The cake was washed with 50 °C methanol (135 mL) and the
combined filtrates were concentrated by rotary evaporation
to a net weight of ca. 120 grams. The concentrate was
diluted with ethyl acetate (500 mL), and a solution of

25 acetic acid (14.2 grams, 235 mmol) in ethyl acetate (250 mL)
was added to the resulting solution over 30 minutes. The
resulting slurry was stirred for 2 hours at room
temperature. The slurry was filtered and the solid was
washed with ethyl acetate (2 x 100 mL). The product was

30 wvacuum-dried at 65 °C/5 Torr for 24 hours to give 46.5 grams
(89.6%) of a white crystalline solid, mp 209-215.9 (dec).

Example 4 - Preparation of 2-[4-(2-Amino-2-
Methylpropyl)phenoxy)-3~-carbonitrilepyridine



off N~ O~/ HCCHa ~~ 1 O~ ~C Conpound 10 O NH7 52.7 -72.7 -20.7 OH

O-NI \ / I C HCCH O Conmpound 11 0 ""= 94 -14.1 -39.4 WD U113613
PCTI 11 SO0/ 31U60 -39- 3 ~ JUL 2002 CHIL OHN I~ ~~" |~ N _ HOC CH O Conpound
12 ~ ""~ 332.6 -63.7 -30.1 118.1 32.1 -36.7 5 Based on the data provided in

Tabl es 1 @rflid64ist has now been found that the presence obcg/&aihgeam de
group at the two-position of Ring B in the aryl oxy propanol am ne
represented by Structural Formula (I),_zsollom her ei nabov@ 1r€FU'Lt§U@Tg a
conmpound which is strongly anabolic. The 10 correspondi ng regi 0i SONMEr with
t he carboxam de group in the five-position is significantly | ess anabolic
(Table 1). In addition, it has now been found that the presence of a

carboxani de group at the three-posMgon of Ring Hin the aryl oxy
propanol am ne represented by Struct uﬁﬁor mula (1), 15 shown herei nabove,

results in ound whi ch is node i pol ytiche S ) Ng
r egi oi sorre’r\caQMC'tq{;p r 1 de group ?L tNe fi ve@sims ch
stronger lipolytic ef 20 Exanple 18 - Effect of Conpdoun® 6Jon Muscle

and Fat Content Conpound &was fouf#Od®MAferease nuscl e and deciiease fat
content in a 28-day cattle study. THfoPqdnet wo Angus crossbred stders were

bl ocked by weight into a heavy (4 25 heavi est bl ocks, avg. initial BW1226
| b. (557 kg)) dmdadilght thydsginakad filaak figkgd wiith & megbendgalp. (528
kg)) repligatiqn. Hesiaens WidY Ry8af bdldalsater ands sl ¥ednbRoup1¥0
11113G! 13 PCTIUSUU 31 UGL1 -40- 31 JUL 2002 one of four treatnents (8

st eer s/ t r s@sIEACaD they aaatgdie st fF detl@-émiseall-y admi ni st ered

Compougd Gh i PAWIheRA CaIFans Jreapwemils vhen fed to cattle for 28
days

chloronicotinonitrile (32.8 g, 0.24 mol) and powdered K;CO;

(77. 7 g, 0.56 mol). To the solids were added N,N-
dimethylacetimide (609 mL) and isooctane (2,2,4-
trimethylpentane, 122 mL). The Dean-Stark trap was charged
10 with isooctane, and the system was purged with N;. The
system was then heated to reflux with vigorous stirring and
allowed to reflux for 1 hour. The olive green reaction
mixture was then cooled to 30 °C over one hour, and the
mixture filtered through paper. The filter cake was washed
15 with DMAC (250 mL) and the filtrate stripped at 80 °C for
1.5 hours under house vacuum to yield a thick, dark green
oil. The oil was taken up in dichloromethane {580 mL) and
washed with deionized water (1160 mL). The layers were
separated and the organic layer washed with more water (250
20 mL). The organic layer was then mixed with water (1 L) and
the pH was adjusted to approx. 1 with 25 mL of concentrated
HCl. The layers were separated and the agqueous/product
layer washed with dichloromethane (250 mL). The aqueous
phase was then mixed with dichloromethane (1 L) and the pH
25 adjusted to 12-13 with 5N NaOH. The layers were separated
and the organic layer dried over Na;S04, filtered, and
stripped to vield solid brown product (53 g, 88%, >99% by
HPLC: SB-C18 column, 40/60 isocratic mixture of
acetonitrile, 0.1% TFA in water, retention time of product

30 is 3.3 minutes).



i mredi ately prior to slaughter. The treatnents included a 5 CONTROL (0.0 ny
Compound 6 per kg BW, and three levels of Conmpound 6 (LON 0.125 ng
Compound 6 per kg BW MeD, 0.250 ng Conpound 6 per kg BW H GH, 0.500 ng
Compound 6 per kg BW,. Conpound 6 was m xed with ground corn and fed to the

steers as _a top dress on a portion of their daily feed. The 1 EI]\ITRO_

steers ree%ﬁ’{}’é‘g;"h’ simlar anount of a ground corn top dregg.T’Ugﬂ S¢%er s

were required to consune the initial feed and top dress QeLor t he

remai ni ng anount of feed was issued. THé basal ration wa d&{v&{ﬂi}xlly

avail able feed (19.3% CP, DM basis). Both feed and water were avail able ad

15 3ibitum The steers were individually housed in 12 ft X 48 ft pens

equi pped with ak 7Gdixdn uzirficad Wwamk eony saatldimedc fwmmetarluede d&P 28 t he

steers verg pelghgfoahe PRPGSAT BEOlldcbed REIY do elng shggped f or
u va 0 Live p

sl aught er ‘and subsequent carcass e at1on. er formance paraneters
wer e i npr ovleairad tdw i bt ot t Ip &l the CAPFeundng lt.r €atleehtfor 00N, -NED, and

Hl GH exhi bj,t 4% .t o. 73~ i.ncr in rage, dai,l ai .
pounds/ day]’ gﬂ%&%&:ﬁs'pe“@i flﬁ‘%’;ﬁ y g%dq?%?,%%%, d;ngAEgOBN’
pounds/sdaylSré&kpectively (2.86, 3.21, 3.06,.and 1.85 25 kg/day); P<0.0002;

Figure 1. Daily dry matter intake did not differ (P>0.47) between the
treatments. Feed efficiency (pound of feed per pound of gain) was inproved

(P<0. 0006) p8mb IV 5 NEDr dil 437 i e o 62 2CQIROL 04130 oyl 3 (4418, and
7.04, respectively; Figure_2. 3? The i rfved ILve WEIth]{EEgaI n, was

mai ntai ned in the carc&89°454a¥i ﬂé}ﬂ:gﬁ% RIRALT 2 FRRHY HRI OB} ~ hot
carcass wei ght with LOSheNERy] aBdpii Gitiseopebenli t oi CENTREBroch 3¢ 3G 113
PCT/ USQO/ 31116U 31 J Ugl 12002 -41 specifically 848, 855, 854, and 781

pounds (384, 388, 388, and 355 kg.), respectively. (Figure 3). Dressing
percent also tended (F-test P=.1138, Trea(t)ment <.05) to be higher with the

Conpound 6HiNgatvxEept a e orthogonal ari son showed a significant
(P<.0043) | ow dose at e sponse w th addi tion of Conpound 6. Fat
t hi ckness at the tw ' was got d ent\ (P>. 78, —Fgtre—4)y—*but the

area of the |ongissinus dor|si nuscle a petywel fth rib was 10.7 to 18. 9%
| arger (P<.0068) with LOW IINED, and H GH™10 ag@npared to CONTROL (13.5,
14.3, 14.5, 12.2 inz, respettively; Figure 5). Carcass conposition
including % fat, % protein, %noisture, and % bone were cal cul ated using
the equations reported by HapKins, O G, and Howe, P.E ~ 1946. U S. 15
Depart nent of AgricultuW L0 Nge. 928 pp. 1-20 (Figure 6).
The carcass conposition/h i f Ica P>.12) anong the
treatnments far any of e conmponent’s, nmerically (--1.2 to

~2.7% less wth the mournd 6 treatnents . However, 20
because of the heavi & arcass wei ghts observed with the LONW MED, and H GH
treatnments, the cal cul™a ed(Ni el d or pounds of protein and noisture (Figure

613)15\/\/? eligggl f Il%?iﬂil%oﬁxeg%-%%? %}%‘%@%%8%%(5?‘%% g’%‘ﬁé& i Sel &

moi st dSe- GBWENsSS8A. 1V t 39 irgAR:.,3 mpmhadd.call 38itrexr;4and 878. 6, 156.8

kg) respecgy Egrq?g i i Sit_ U es A erm ned
t he Uni ted‘t'lg%’[%%‘%éso‘tgoar r?e%flasﬁgdAglr i[g(u t)u?)téagﬁggiy‘%g&%%}tiyigf ggggg%d
mar bl i ng st®resgrawes t hed- & WenaJSDAR &P iee) (gRadd -IG-apvinwal] i ng scores

differed a,ﬁpag_, mé'( ,c%?_)n \J{iql-qe%ﬁ@q IR CYENTLE kgure 7)
wer e cal cul at ed;t%%él%%a.sur rgeJr?t>s rgr% tr'he1 ne es?ér;% égnﬁgl%egfégbgG is an
i ndi cat or 8- 6 Hamakband disansiepyl mdeohalt S 285t Mid -| ofive repotion/ 8as113
PCT! 59| I ddaddd & A1l 0Zgtaliue HoRC ARG &, 9" eRLE of

hi gh-val ued sa e%%e neat . ¢}(§At‘)e%rzjdgf(§D (F-tesc";Dj I§:. 0632;&1'?eg$nq§1? <.09) to
be | ower f¥astHeen REOWRITCUIRPE theaanhtenpezatCoRTROd. stigredofonal
anal ysi s companing, GNT R o1 deOi MR ARG HIFRT o Al ihicRidn G gGCcEeased
linearly with increasing Conpound 6 doses eventually plateauing at MED and
H GH (P=. 0bRlitexing aid 76l6 .5 gramgd andigher ddddet @@E;e) wagoWeehegt i on
score (Fi gy @saﬁzg;khdél 3 4 hiIACT Iftfe MRATWLR OlyallHdig iat i 4Beh
(P<.005) for Conpound 6 treatnents than CONTROL 10 indicating carcasses on
t he C8RpoRRE ova¥a it auams rewlamifaldr vasmum pitofdun€ed Fastheng t han
CONTROL caé&?éé&%aé\@@ts&wﬂ&rw&sad&eﬁstétggilega&'a% S@serd)) dibf erent
measur ements on longissinus dorsi strip steaks. There were no treatnent

di f f er enceshq P21 fante AP tEPLIMWRR G dep trF tadhuadeg the: saged L*, or pH
neasured after a 14 day postnortemaging tinme. Subjective color, texture,
and firmess nmeasurenents of the | ongissinmus dorsi nuscle at the twelfth
rib approxi mtely 24 hour post-nortem al so showed no treatnent differences
(F-test P>.07). 20 Warner-Bratzl er shear force, (National Cattlenmen's

A = - "M o~ o ~ a2 o ~ - ~ o r




25 neasured on steaks aged 14 days. In a conparison of CONTROL, LOW WMED,
and H GH, the shear values from steaks aged 14 days (2.25, 2.92, 2.55 and
3.01 kg, respectively) were not different (F-test P=.106). Othogonal

contrasts of these four treatnents showed a | ow dose pl ateau response 30

(P=.0294y. ugh steaks fromsteers treated with Conpo
numer i cal Ivoﬁ H? shear val ues, the observed shear val ueé&r&mg&&%‘hr n the

range of 2.27 to 3.58 kg which Bol eman , 1997. J

75: 521- 1524 considered WO O1/3(113 “118&J/ 31060 43Tr1 Q]UEL?QBBZ as
"tender" and were less than the 5.90 kg needed to be considered "tough". In
concl usi on, feeding Conpound 6 to these steers resulted in inproved

ef fi ci ency COPIFARANGUEC 8 BELt WeFSBE 50fr Pat@Fan®i gite FANF B IHE e

amount of feed. tIkenhbghen kiMe1Vetehitgai s aanr yTRidi@ined vt e carcass
as evidenced by heavier hot carcass weré;hts The extra carcass wei ght was

due pri mar Naflt §odRtiner das8d™uhotiRt dIFiscl Ty LIRS G SHRET &8Se i n

nmuscl i ng W3 RReakYed Wi t-heut aAlY tREPsH e s 1Ak fled ederdipus, 2ehfieagt s on the
quality_of the neat as .determ ned by carcass marblin g scores and col or,

pH, and®Vasiecspat 2cetisnast df oFee B‘Fa%?$|‘1be%?e%\?&a the t een days.

Exanpl e 195 famet Bhs€ORaUB: Pa 8Pl O A9 whchdegd fosfd &lzANCYyrHaUr i ng
the Last 14 Fthe 15 Grovmﬁ‘g Period jn Broi]er Chickens Approximtely
I

150d Pet er %HaH&SbBPésedél?soWGSh ge@pRkia by i N34 /AaCdndoni zed,

conpl et e- blseaktdesi gsownh 4.Bpegtamatgagifontdamd ,wllleanbgene)) .at 1 PPM and
Compound 6 at 3 and 15 PPM (ngy/kg feed)). The testing facility 20 contai ned
36 pens, divided equaIIy into 6 bl ocks. Treat rrents were randomy allotted

to penggw %QHQ %@Eﬂa'&hil TﬁéCQr%!xal ng&gﬁ% e l_c%%ﬁ% oMglgh 10 birds

per pen. Day-of-age bi r wer e |ne nor tchery in Goshen,
IN. Appr oxiSFafel FG&OWBFEE% Béiae’éeﬁhwe‘r?@%b‘tl%s T 5ech #Avispon Thecei pt. On
day 30 of tclaacghe\eoaub paki adluedd HitlisemBFe awsghad aaﬁﬁstﬂiapb‘édbltlbds

cl osest toth I a sel cted These brrd aIIo

acclimte Uit ?’I g §m53§° E EﬁeO% ? SO R AT RS i ng‘hor ge\/vefrocre1

wei ghed agaias, tand ﬂhelﬂedbnnde/pbneelem&l mzrturrms:)lmow Marrd/v@rfe
choseny§or tthféesbrreewﬁnuaahaaeceﬁtfgleeavew m%éiﬁéi @ﬁ)dut' . tgy G@sSs to

f eed d t t hr oughout _t ~~~i ~—~—— J UL
D002 P eRPRERT s ThobRer CanGeS e e e A HAESR S0y SIS 11 om

day 1 untilofdaeyhy8 efetgte The nbedandsethmmyked( i 7a 20~ tor baengr ahei n

corn-soy r%Hl%'h%ho'%d%yrlngooﬂaY/ffgs Jé}?aﬂéfaé&‘?‘éﬁhﬁe%@e"t‘!%%em xed using
t he same 20~_c¢rude protein basal ,ration, reatrrents were admnistered in

the feed fF@FﬁlBHylﬁgot ﬁFSBBthE?Sh@“a]Fe%%Il Urbtih REQEVES cul at ed over
t he eng0dr e cbhcgayrateat andt apdilotioli falstaweref ViEd Ghed. /atrair iofl Conpl et i on

(day 49) maheense%t sqlhelgﬁrgys ﬁgu&riléa,r&@% LaloX e pu LAl ana
47907, |_.abor at ory ter and carcass measurenents on
day 50. V‘ératj]HP§t8f3 Fﬁe3h5‘t W&&Pc%sg fl\éts%]gb‘)l%fhd’ Hder® ¥t aken on all
ani mal s. Theetesel (abofatt 36 .3t mdy. ar'ehe:wﬁmmizmd sHou‘lIabIrmwShaAs: a

demonst [ at gy bieaial ki (AERRYNG £ SUTALES | Yl e cdoughenlut er ol

In increasin rovi ng urin e last 14
days of> théthG\?vPﬁgfﬁéFP6d°f-naBPB?’F€Pa‘é‘h}r¥:kJs4 (ﬂﬁ?&‘@fsﬁ’é C&n i ncrease
in wei ght gaensoflulidri QIEEOaﬂ)%ﬂédot/@rcmmtrmlrdm tidmp et albdivet nadt wast , and

a 3.17 (P= reas r R a The

cl enbut er o%— S%gggiegggr ?g ﬁoﬁ%\%edgquﬂﬁ%’ (t% g%lg%%éﬁérleysya%v%ggggﬁtroI

during the in4agajcer batheandpeas ottt impotthd 6Ci rﬁﬁr’fo@ebo‘#leed efheci ency by

555gP(P 0. %?.ﬁ(il‘yafvabhehﬁ%PPMEéﬁﬁa{T&m?|t§21&/e_e|c1%ﬂﬂ:t ééasé &eQQl &Bsﬁewg&);hat the
eatment | evel . enbut ero ed ani mal s, showed an

ot oviliene oA f4q EBARRILPERT D AcTE] P 00y R B oRBREr EE The

ef fect of tdhreeldr ghedonagbt tlhéeexwmmrﬂtaISQ:oﬁpeendlUﬁ beb gtiramsi n and

feed ef ficigney BEOHD%ﬁ@teaz’:E%éaﬂ/?Aéwgdﬂr@ 3p Fitaradtgel'dm Yebgi. t ¥nahiot ,
car cass, Vi Sﬁlera and V\Bé)% hts were taken _.on all treat nents. Hot
%132«9 |‘F1 b¥t h

carcass wei"GhfS weFeC FW@P V& dbt merity Walvh rHd 11.36.

Found: C, 65.59; H, 6.12; Cl, 7.25; N, 11.36.
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experinmental conpound conpared to control. Conpound 6 treatnents increased
hot carcass weights by 2.50% (P=0.0174) WO 01/ 3b-t 13 PCTJUSQU131060 - 45-
31 JUL 2002 and 2.82%(P=0.0078) for the 3 PPM and 15 PPM treat nents,
respectively. The clenbuterol treatment increased hot carcass wei ghts by
3. 25% ( P= Vi scera weights decreased with respect , for
both trea % gltgg)li}mth 5 the experinental conpound. Conp oung?/é& %P@ased

vi scera weights by 1.50% (P=0.3981) 0.65 (P=0.7279) PM and
15 PPMtreatnents, respectively. d en{)% erol reduced VI@?ZJU\%ZQQ?

0.66% (P=0.7215). A trend was al so observed towards increased fat pad

Wei ghts for both 10 treatnents. The Conpound 6 treatnents _increased fat pad
wei ght by 9. 68FnePagiddeo3TaRers:. Wﬂse(%ofm@hef oy oM #9F 15 PPM
treat ment gajkh@eRractbvahyi2Tabl idn GneowidoPeydIviie & raRd Y EdSs 1y
Characteri stics Treat nment Dosel niti al Fi nal Tot al PenFeedWei ght V\ei ght 14
dayFeedEf fitdr&REy PRENER YT VEY §RHET it ke BITRE (R gcontThe Gavers were

PPML. 722. @8baz82ed] 62nd0Chenbygen ok leﬂFiMlctm?aéJ%ﬂn%%Z%v%an%%o and
63PPML, 72. Q2 31.3025. 741. QSCogEound 615PPML. 72 021.3Q ~  25.251.94

15 Tr eat mtl56< &0 e8BANGOPRFREFA QR HOt TG Jl\5“5|8g?n‘t950\3ii Y&l ei ght (g) Fat
Pad Wi ght (g)Control 0 PPM/1.832122.71287. 3626. 14C enbuterol 1

Compound E*aMeIE5Bpiy 22 aper 65108 10 B M8 SR8, APy o5 LORBBFFLS) FFER ont) 6

pensl treatnment, 10 bi r(dgl-germ I?et-qlzsapdxokybgal(ngbmd(slw- 14 day treat nment
period (day 35-49) F/ G enfe mtgg; 191? gs fel?ht 20 rude
protein diet (* P<.05Y lp"r":’l9 §MHERPH aF cREENY T PFRPELEPHERFELHT T ol

10 pyridinecarbonitrile, hydrochloride salt
O\/'\/NH NC~# 30% H,0,
~ ‘ >  Compound 6
N
H

Into a three-necked, round-bottom flask fitted with a

nitrogen inlet, mechanical stirrer, and a thermocouple were

15 placed (8)-2-([4-[2-[[2-hydroxy-3-(1H-indol-4-
vloxy)propyllamino]-2-methylpropyllphenoxy]-3-
pyridinecarbonitrile, hydrochloride salt (10 grams, 20.3
mmol), and DMSO (70 mL). The reaction was stirred at room
temperature for 30 minutes to assure complete dissolution.

20 The solution was placed in a cooling water bath and 2.2 N
NaOH (10 mL, 22 mmol) was added over 10 minutes while
maintaining the temperature below 35 °C. After stirring for
30 minutes, 30% aqueous H,0; (2.71 mL) was added in seven
equal portions over 40 minutes while maintaining the

25 temperature below 35 °C. The reaction was complete after 30
minutes. An aqueous solution oleaZSO3 (1.60 grams, 12.7
mmol in 35 mlL of water) was added to the reaction mixture in
4 portions over 15 minutes while maintaining the reaction
temperature below 35 °C. After 15 minutes the thick

30 solution tested negative for peroxide. Ethyl acetate (75 mL)



WO (11/31~~13 PCTI US11U/ 31 ~1(~t1 - 4 6 - 31 J UL 2002 Exanple 20: Effect
of Conpound 6 on Wi ght Gain, Feed Efficiency, and Breast and Leg Quarter
Weights During the Last 28 Days of the Gowing Period in Broiler Chickens 5
Appr oxi matel y 2500 Pet er son- Hubbard, day-old, male chicks were used in a
random zegyo 6osRiet e- bl ock design with 3 treatnents (Contp@huandideenpound 6
at 3 and 15 PPM (ng/kg feed)). The testing facility contai ned two w ngs,
each containing 30 pens. The pens in eagh wing were di vad‘chUﬂ(ﬂDm 6

bl ocks of 5 pens. Treatnents were randomy allotted within each bl ock. Each
treatment consisted of 12 pens with 10 birds per pen. Day-of-age birds were
obt ai ned from £ e, MAOTHRLGAGIN o G0, (LA AEPEEXKIRLELY. 40 bi rds per
pen were set” a random upon recei pt. ay 1lb of "the growout period,
all birds addieciwwiagghedthanid adeeat® Hill0d@s mé) osedt Hi® tHI0 bhloic kwver@an wer e

selected. T hi Qued L xat N | . On

thi s day) aa%fesc?ean%dl[ %ﬁlﬁ\é\%%]%r%sé wer e %%Pg%éhggga?ﬂg é%éalglﬁé ;%%a%% r%pen

cl osest t ovdsteedlvagih 200nedA0wWeEe . cbs ecofldined eaquasateitagiass. Birds
wer e provi d [, bj 0 f, er g t etrial. Al-
bi rds v5ver e‘,g%g%%aa%é%#%%%;df%fié}hn eé%&ﬁ- gggt?g%i é%\bp&%% %§1§ ":Lﬁ%nti | day 18
of age. Therdaed wimsshargedampime0withutibepeardiarrargani¢or day 18 to

day 49. The, % {d6al Tenlo et WS uix e uging (R8s P00aE! UdGeRT LGl N basal
ration. Treatnments were admnistered in the tee rom day t hrough day
49. An inteetianngd gifi thes amiden foreedape36f Fembovnds@npvhbeh wass cal cul at ed

over the entl - t e [i i.rds i r

conpl et i oné%‘loa(%d%é; b}g%engﬁ%lmer e b?feaﬁggl(\)'??te:d thﬁ{i?Hﬁg %ﬁ%se?ésﬁly#%dat

| abor a0or yo¥f el esttangg lrerayandroa@addon measuspaehrgmenrvaythe. ma¥eqhitaxr of t he
hot carcassg,, f e Vg ; =l hBeul .

PCTf USUUI 3 %’ic‘féf]?i%s ?fﬁ'@ia‘f(?%gﬂ%ﬁt%rdeg‘ét ?°3n¥p§%!é§€’%,%% i hLbm ) eg
quarter were tdReh renandemiofaltdhe Teabiaed| psganichexsradys avas summari zed

in Table 4 L t | et} TR t Mygh A
(P=0. 0395)cci)rﬁ%:érrEe]Lgrsareﬂreiec}:l1 t\g/\gi%!“ﬁa&gai n %\k/%(rgtgggt ?gl Eguriéngwteﬁeﬁ??rglg?} days of

the treat ehtl§etQ strarehe The pEawiduearaendisieheadain. eshyl (Fegratesn0)
increase oyey £AdPl BIdiRk they 9anR cRer bedec Vi i Q8etagt /déhgays of
treatment, Conpound 6 showed i ncreased responses of_ 6.67 %P:0.0064 and
1.90 10 (P=Elopagonasntndiomrm shdlYgrepf 8bsttechPaspectPeaPsEcBiter the
?gti)rgﬁg;@@/eﬁ e reRdt emrﬂesﬁn,b@mq_ fUlﬂﬁséhggvgliaérQBiaéifgo'E%ﬁ)ﬁﬁéte&nd 1.01

=0. i ncreases i i ght gain r .the an . oses,
respect i ve??f?t%tecfﬁ'@‘*]ir}’c}f'@éang%ﬁt 1r‘r((§§§upeé -l 88/’53?‘?1’,““‘%%’&/%]6%61 15
trend for impsitoyeymratall ieith dr.eaifvert sheveoliubtoRr Swaayhésead nent peri od.
Compound 6_showed i.npr.ovenent.s of_ 6. (P=0,.1426) d,4.57% (P=0.3594) for
t he SQQPM %%%Ri’%' Iﬂg’lz%)ctlra\eiatar?een 1sc, arceléjggét'|E\9ep§?m$\he%§é%nrﬁ%?gh YT h control.
Car cass evaddexd iaond dfhe o lhdti agameess sewdieght Thehsledr? Owas gredieshrito

ot case or S G B THS o SYTRONARePn EE. CHeRBY TR BIONE A ooy
t r eat nent s§C rizxperthamts,. thee Fradysdd weisnéiddpngdbothe apab@ivag fat and

gi zzard fafdsH@s wilvd RRAE fr.omaash RidedagBYeWBLEHED (20 ®B) P'géﬁ'd e the

effect of these conmpounds on fat accretion, Conpound 6 showed no

si gni PPcanto et etas airsidmad dfe.l BIYR - oFPERBTPHRGE EAT sVATHEN I e%kd a
tLenddfor &a@freiagagﬂ aéios;;oeroazdvu;t)i gjgtv@ m&gggaﬁﬁalgd%tﬁuﬁﬂf@l’ois% %r%mnd 6 g
showed a 1.54 (P=0.4004) an . P=Q. Q764 ecrease r t.he, PPM an
15 PPM t r eX it easspéct‘“i*\z‘éﬁey.cry(s\?fgélﬂfléefiés ‘ﬁ%ﬁ% |f%3?%’t’3ﬁ5(1 -48- 01
JUL 2002 143.1-153.2 ©°C. Anal. Caled for Ca7H10NgO4q » CoH403: C, 65.15;

H, 6.41; N, 10.48. Found: C, 65.55; H, 6.37; N, 10.88.
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Example 7 - Preparation of Salts of Compound 6

Hydrochloride Salt




The breast nuscle was weighed with the bone and skin attached. A 4.00
(P=0.0227) increase was observed in the | ow dose of Conpound 6 while the

hi gh dose exhibited a 1.06 (P=0.53S1) increase. Hone-in, skin-on, |eg
gquarters also 5 showed highly significant increases with the Conpound 6

t r eat ment & oldi36413 10. 63 (P=0.0001) and 5.60 (P=0.0d03) fopcyyBeMigged 15 PPM
treatnents, respectively). In conclusion, oral adm nistration of Conpound 6

did not significantly increase weight_gain in male broflr d 10
fromday 21-35 of their life cycle. However, Conpound gFtS%‘ZgUZE

significantly increased (P < 0.01) weight gain during days 35-49. The
i ncrease was alzxsgoibg%ﬁ' §?2%%£ Pi:f Q%}?A,)ol‘“’“(eﬁ @an?rg_yz&d adlél’.lsngl the entire

28-day feeding pério was obsServed towards 1 hproved feed
ef fici encyolntadh,15.2Remnabht wasiuadded tte emaflaxd3hglap lcédnngfperi od.

All d hi.bi ted si gni.fi 0.05) i in_h
wei gt s, APeosomeaands 8 ErRERtRa B2 o ot TRRR ProSH T RE eases i n
bone-in, d1i.0- an)l.egTheapHewapecahd ful R<Gdjl)stedmpodnd,6 asiiangd a
i gnifj t i 20 i - i ki nzon,..h t i_ght (P<0Q, t th
SO e R SR a e Dol SRt Ol EEolE) @ e
Tr eat Dos| rindi alllowedi n®i cabV\étghtdém g el therd-e atnmatialié pglhatei ght Vi ght G
i nGai nWei ght E f f.0 Cl i i i nl Da
D1Dny 3504y ASECRETCkEY ERE) R ko SR SR gooiee @ Bl Bbaggeyy) Doy
21- 49) 49) 35Cast, r §@168Le822a680t188 1f DHtirH38 NaGPRdl 9GiftGoRp 8. 69t cold
. 66" 2. 78"

12" 2. 09" %f%gfél04oaﬁ86&g§‘fg{f%9’1(.)]6%3%.%.VQafoS)?gr&f?Q °38578885n3E Vim0

|11 /386G 159 °4955Tegr1to €Sl | 29 Jragsp (88% yigld)o@F2an off-white

Tr eat ment essi Vi, scep af-at . ]

PadBone- i %@ggéﬁ' , ?E’E‘O!\kl?’%?geé]t é%e&ra(,las%ﬂﬁﬁsg‘gfgﬁf’gﬁwﬁ%ns%c%foﬁ$( g) (g) Br

east!eg 63.46; H, 6.11; N, 10.96. Found: C, 63.00; H, 6.19; N,

Quarter Wsi&ghbé‘éi ght Wei ght Cont r ol 069. 851873. 8269. 9750. 7159d. 28601. 671Conpoun
5.52

371. 14**1 . 5265. 8251. 67618. 03*665. 64*' d
68" Conpounl1571.i 6" 1928. 1261. 08b9. 16600. 55635. 36*' d 67* (120

bi rdsjtreat rren;&e%c?ltgeggé%reat ment, 10 birds/pen, Peterson x Hubbard birds

28 day treatne ' —(day 21-49) F/Gis pen feed intake / total pen
wei ght 20$ crudeepiot achdcd2h8 smg. d4 €f nfmolp< i@6 ethaaol* X{R<0CN)) | wl$ cat e

di 1T er encaqdedm:608! a1 dRent OLO PN {h TOF BHACRRIAT] EeBbRob! | UStIalive

f
only and are not inten to"limt e scope he 1T nvention In any way.
"Active |rdgr@dorams; 6f2couellk, imeethylh amghediend 14f- 0Smidct Thal Fornula | or

a physiol egheakbh aaceRbalbe SRhtcO5189! MhA Y RY 8Qbm @ﬁg@&:&@é&- Prem x
for Chickens Ingredient ~ by weight Active Ingredient 25 ound Corn 74

Sodi ugf chieddi §&1¥rpEooyerrkahbt ¢ THe FWHYK Wad cofdiesasts Ol RgrEer et ~ by
wei ght Actiowesl, nghedieeall, 38nd WsKdd/Wen k1@ gund exghiow corn Al fal fa meal

acetate/ethanol (4 mL). The white solid was vacuum dried
overnight at 70 °C/S5 Torr to give 1.94 grams (86% yield) of
an off-white solid, mp 148.7-154.2 °C. Anal. Calcd for
25 C27H30N4O¢ ¢ CpH302: C, 65.15; H, 6.41; N, 10.48. Found: C,
65.72; H, 6.30; N, 11.06. X
Analysis by X-ray powder diffraction of other lots
prepared by a similar process were shown to be crystalline
solids.
30
The 4-Hydroxybenzoate Salt

A solution of 4-hydroxybenzoic acid (12.%53 grams, 90.7
mmol) in hot ethanol (171 mL) was added to a refluxing
solution of freebase (42.8 grams, 90.2 mmol) in ethyl



Example 23: Premx for Swine 5 10 I ngredient Active Ingredient Soybean ml|
run Mneral oil 60 10 100 ~ by weight 10 88 2 100 The above ingredients are
bl ended to uniformty to provide a dry flowable prem x that can be adm xed
with a typical animal feed ration at a rate to provide about 20 ppm of
active i ngmadmgoiizin the final feed ration. For exanple, trhta/ymsvesicso can be
added to the follow ng sw ne grower ration for conveni ent oral

adm ni stration of the Active Ingredient260 sw ne. | ngredﬁ:r}tgw)k 2002

wei ght Lbs/ TonCorn, yellow, ground76.701534Soybean Q|

sol vent| 9. 35387extract ed) dehul | edCal ci um Car bonat e3. . 2024Di cal ci um
Phosphat e, f&adkL20234ar ageSahh eﬁedkaahmm{il 661 9 5O 0T5 @68 dH Nes,al 1 s
prem x, 0. 102AN- 031Swi ne Vitam n Prem x, 0. 6513SW032Vitamn A Prem x, 3M
USPO. 051uniRigutessVEe GRILHELPpdYaRySeoanpadl dyee, £ 0Fn Se| wwd Iimamount

Prem x40. 00551 100.10,,12000sPGTL USKE LeLSACH T Line Sofhei il vhd) dochlp VO
Ul/ 3G-13 PCT/US00/ 3111Q0 -51- 31 JUL 2002 | Each Kg of prem x contains: 50
g. nanganesﬁ‘eloa*’sl)fr’rﬁﬁga’ﬁ@%t§@PP§§E‘Jr€EO®n@ wa$ net hered W%@leﬂhfa-te'mﬁ) g.

iron ass’ fan9ys ¥ f@b&eadts. OC@@p%raﬁ H&E’P@r e o1li s Grerdepdi ne as
pot assi um i odi de and 150 maxi num_and m nimum 5 cal cium as cal ci um

car bonat e. PEd&rady Bregni”%tEoﬁP%ﬁin% 17?“1%]1 3cetateyathanel. angh | U

Vitam n E v’-hjclxd?fg dzrlle@ot:k;é\.‘hmgh& ézowgocp@nf@fﬁ% Cglafé (115 4 2 Fand.
ni aci n; 44 \/tamn B12, Vitamn K; 19 180 choline; 110 ny.

folic acid: 885 vigldlyOfdaRi Hgf Ybl&&os%ldmn%n%% 32 Gp, hdSH. 3Each
Kg of prem@ha%pryomlmfaeﬁlanaoeeﬂnylt/st@tn nsg\-lsléangp&g(dgc)prerndtrpcmieal ns

200, Tyt LSR5, B68) U2 EDLLE % DEOBL S 21 FRSSISR 1y

cobs20. 004001&&! pawiderMaalf frdebydrat ed5. 40108. OSoybean oi |

neal 8. 00160. OUrea, feed grade0O.5010. OMbl asses) cane3. 0060. ODi cal ci um
phosphat €0. 438. 6Sal t 0. 306. 0Cal ci um car bonat €0. 142. 3Trace m ner al

prem x| 0. 030. 6VOoxatateASalb3 Prem x. 0.102.0Vitam n E Prem x30.102. OActi ve
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solution was heated at reflux for 1 hours. The solution was

cooled slowly to room temperature and stirred overnight.
The slurry was cooled to 0 °C for 2 hours. The solids were

20 filtered, washed with cold methanol, and dried overnight at
70 °C/5 Torr to give 194 mg (65%) of an off-white solid, mp
214.9 (dec). Both the wet cake and the dried solid were
shown to be crystalline by X-ray powder diffraction.

25 Example 8 -~ Synthesis of 2-[4-(2-amino-2-
methylpropyl)phenoxy] -3-pyridinecarboxylic acid,
ethyl ester.

N ’d
HZN ™ | HZN NZ
H,C CH + ci —_— f
3 3 H.C CH
OH COOEt T 07Ny

COOE!
4- (2-Amino-2-methylpropyl)phenol (55.18 grams, 244.9
30 mmol) was added to 5.05 N KOH (97.2 mmol, 2.0 equiv). The

mixture was warmed to 50 °C to give a homogeneous yellow
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strai ght CQ%&HE? Qé9Q&@Hﬁ“¥h chlorobenzene (50 mL). The slurry was
heated at reflux until the reaction was complete (ca. 24
hours). As the reaction progressed the slurry thinned and
became beige in color. After cooling to room temperature,
15 water (385 mL) and 1 N NaOH (25 mL, 0.l.equiv) were added to
the mixture and the phases were separated. The organic
phase was washed with water (285 mL) and the solution was
concentrated to a net weight of 700 grams (9.83% potency by
HPLC, 89% yield) for use in the next reaction.
20
Example 9 - Preparation of 2-[4-(2-amino-2-
methylpropyl)phenoxy] -3-pyridinecarboxylic
acid, ethyl ester, acetic acid salt.
Ethyl 2-[4-(2-amino-2-methylpropyl)phenoxy}-3-
25 pyridinecarboxylate (10.3 grams, 32.8 mmol) was dissolved in
ethyl acetate (52 mL) and heptane (41 mL) and the solution
was heated to reflux. Acetic acid (1.97 grams, 38.8 mmol)
was added, the solution was seeded, and cooled slowly to
room temperature. After 30 minutes at room temperature, the
30 slurry was cooled to 0 °C and stirred for 1.5 hours. The
product was filtered, washed with cold 1:1 ethyl
acetate/heptane (20 mL), and vacuum-dried at 50 °C for 18
hours to give 10.29 g (97% purity, 81% yield), mp 122.9-
124.5 ©°C.



al kyl group or, taken together with the nitrogen atomto which each is
bonded, a non-aromatic heterocyclic ring; Xis -CH or -N; and Ring A and
Ring B are independently further substituted with zero, one or two
substitutuents, provided that when Xis -CH, RL is not a substituted or
unsubsti t medymarbazol yl group. 2. A conpound of Caiml ircviespvesent ed by
the following structural formula: H~ Rl'~~ R2 R3' 4R~ and

physi ol ogi cal |y acceptable salts theregs- wherein: Rl is $isubdli POf@d or
unsubstituted aryl group; 3 ~J UL ZOQZ 55 R2 and R3 are

I ndependent|y-H, a Cl1-C4 straight chained or branched al kyl group; R4 and
R5 are independently -H a Cl-C4 straight chained or branched al kyl group
or, taken together with the nitrogen atomto which each is bonded) a

non- ar omatExampter b ycl i Rrepangtiamd i ndf)A Zanidt Hishgl B-Fardrdntteipeiddent | y

O'5im2 wherein the compdunl e pEtR e iR ntapt BTN 1
formula OH ~p..~. ~b .~ WHRhoxy] -3-pyrddeardarbokydiysiagiidgi eazhyy acceptabl e
ST e STE o i a Sy CHREY by B DR MIRLELR B oty PSS B DY
~ HN F 4-[(28)-Oxiranylmethoxy]-1H-indole (9.00 grams, 47.6
mmol) was added to a solution of ethyl 2-{4-(2-amino-2-
methylpropyl) -phenoxy]-3-pyridinecarboxylate (162.8 grams of
a 10.1% w/w solution in chlorobenzene, 52.3 mmol) and the
10 resulting solution was heated at reflux for 37 hours. When
the epoxide had been consumed, the solution was cooled to 80
°C, and a 50 °C solution of 4-hydroxybenzoic acid (6.57
grams, 47.6 mmol) in 2B-3 ethanol (34 grams) was added in
one portion. The homogeneous solution was seeded at 70 °C
15 and cooled slowly to room temperature with stirring. After
stirring for 1 hour at 0 °C the slurry was filtered, washed
with chlorobenzene (3 x 50 mL), and vacuum-dried at 70 °C
for 18 hours to give 20.82 grams (68% yield) of product as
an off-white solid, mp 172.4-175 °C. Anal. Caled for
20 Cy9H33N305 « C;HgO3: C, 67.38; H, 6.12; N, 6.54. Found: C,
67.18; H, 6.07; N, 6.77.

Example 11 - Preparation of (S8)-2-{4-{2-[2-Hydroxy-3-(1H-
indol-4-yloxy)propylamino] -2-methylpropyl]-
25 phenoxy] -3-pyridinecarboxylic acid, ethyl
ester
The 4-hydroxybenzoic acid salt of the title compound
(17.1 grams, 26.6 mmol) was added with stirring to a mixture
of methyl tert-butyl ether (200 mL, MTBE) and 1 N NaOH (75
30 mL). When all of the initial solid was dissolved a small
amount of a dark green solid remained which was easily
removed by filtration (Whatman #1 paper). The organic phase
was washed with brine (2 x 30 mL) and dried over anhydrous

MgS0O,. The drying agent was removed by filtration. The MTBE
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5 and used directly in the subsequent reactions.

Example 12 - Preparation of (S)-2-[4-[2-[2-Hydroxy-3-(1H-
indol-4-yloxy)propylamino}~2-methylpropyl] -

phenoxy) -3-pyridinecarboxamide, acetic acid

10 salt
HN
1) NH3
2) HOAc
COOE!
E— OH H
t+H OAC

HN O\J\H

0

CONH,

A solution of ethyl (5)-2-[4-[2-[2-hydroxy-3-(1lH-indol-
4-yloxy)propylamino] -2-methylpropyl] -phenoxy)-3-
pyridinecarboxylate (13.2 grams, 26.1 mmol) in methanol (66

15 mL) was poured into a vessel that was then pressurized and
vented 3 times with 25 pounds per square inch gauge (psig)
ammonia. The internal vessel pressure was then brought to
50 psig with ammonia and the yellow solution stirred at 24
°C for 18 hours. The solvent and ammonia were removed by

20 rotary evaporation until 25 grams remained in the flask.
Ethanol (100 mL, 2B-3) was added and the solvent again
removed by rotary evaporation until 26 grams remained. This
addition of ethanol and evaporation was repeated 3 more

times for the solvent exchange into ethanol and removal of
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ethanol (20 mL) was added in one portion. The homogeneous
solution was seeded and stirring continued at 70-75 °C for 1
hour. The mixture was cooled to 26 °C and stirred for 1

30 hour, then cooled to 5 °C and stirred for an additional
hour. The solid was collected by filtration, washed with
2B-3 ethanol (45 mL), and vacuum-dried at 50 °C for 45 hours
to give 21.8 grams (80.4% yield) of product as an off-white
solid, mp 174-176 °C.
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and 25 inches Hg. MEK was again added (200 mL) and the
volume reduced to 60 mL. At 15-20 °C the contents were
brought back to a total volume 300 mL using MEK, filtered
using a 20 micron fritted glass filter funnel, then rinsed

5 with MEK to give a total filtrate volume of 310 mL. The
solution was heated to 65 °C and a solution of glacial
acetic acid (3.75 g, 62.4 mmol) in MEK (15 mL) at 65 °C was
added. After seeding the mixture was stirred at 65 °C for
90 minutes, then allowed to cool to 25 °C with stirring over

10 14 hours. The mixture was cooled to 3 °C and stirred for 1
hour. The slurry was collected by filtration, washed with
MEK (90 mL), and vacuum-dried at 70 °C for 46 hours to give
30.3 grams (90.9% yield) of product as an off-white solid,
mp 156-158 °C.

15
Example 16 - Preparation of 4-Hydroxyindazole and other R1l-
OH Compounds

4-Hydroxyindazole may be prepared according to
20 procedures disclosed in Davies, J. Chem. Soc. 1955:2412
(1955) and H. D. Porter and W. D. Peterson, "Organic
Synthesis", Collective Volume III, p.660. The entire
teachings of these references are incorporated herein by
reference. Specific conditions for preparing 4-

25  hydroxyindazole are provided below.

A. Preparation of 4-Nitroindazole from 2-Methyl-3-
Nitroaniline
NO, NO,
NaNQ, N
Acetic Acid /
NH, 5-10° C -->RT N-N

30
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#10%hh& ()eHe precipitate was flltered off and the filtrate was
concentrated in vacuo. The dark orange so0lid was suspended
10 in water, filtered, and dried yielding 14-21 grams dark
orange solid (99% vyield).

B. Preparation of 4-Aminoindazole From 4-
Nitroindazole
NO; 4, (s0Psi NH,
5% Pd/C
/ EtOH; RT /)
N—N Of: R N—N
15 H H

4-Nitroindazole (12 grams) was dissolved in ethanol

(300 mL) with warming in a Parr hydrogenated vessel. 5%
palladium on carbon (12 grams) was added to the vessel. The
reaction was pressurized to 50 PSI and shaken for 1 hour.

20 TILC indicated product formation and loss of starting
material. The reaction mixture was filtered over Celite.
The catalyst was thoroughly washed with methanol until all
product was flushed off. The filtrate was concentrated to a
dark gray solid, which was dissolved in ethyl acetate and

25 filtered over a silica pad. The filtrate was concentrated

to a brownish solid (9.6 grams, 97% yield).

C. Preparation of 4-Hydroxyindazole From 4-
Aminoindazole
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- A! ~z&10% oK gekEati¢d [l fidic acid in 75 mL water. This was sealed
into a stainless steel autoclave and heated to 170 degrees C
overnight. The reaction mixture contained much black
precipitate. The reaction mixture was diluted with ethyl
acetate and water into a separatory funnel and partitioned.
10 The aqueous layer was extracted several times with ethyl
acetate until all the product was out of the agueous
fraction. The combined organic fractions were washed with
brine, dried with magnesium sulfate, filtered, and
concentrated to a dark brown or black oil. The product was
15 purified by passing it over a silica pad with 50% ethyl
acetate/hexane mixture resulting in an off-white solid (3.3
grams, 33% yield). '
By utilizing the general procedures described herein,
those skilled in the art may similarly prepare other R1-OH
20 aryloxy compounds and salts thereof, such as Compounds 2, 4
and 8-13 of the present invention (See, Example 17, Table
1).

Compounds 2, 4 and 8 were prepared by the techniques
25 described above and analyzed by electro spray ionization
mass spectrometry. The molecular ion peak for Compound 2 was
476.0 (calculated molecular weight 475.55); Compound 4 was
508.0 (calculated molecular weight 507.61); and Compound 8
was 492.24 (calculated molecular weight 492.01).
30
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& ()- 1100001 1712 19T RPhad! A i riR166C 842 ¥4 Veompounds of
the Present Invention to Cattle
Intravenous administration of the compounds of the
present invention to cattle increases serum non-esterified
5 fatty acids and decreases serum urea. In this Example,
angus/angus cross calves, both heifers and steers, weighing
approximately 282 pounds (128 kg) initially to 788 pounds
(357.8 kg) over the course of these studies, were placed in
pens at 5 calves per pen. The cattle were acclimated to the

10 pens for at least 1 week prior to initiating the study.

Calves were fed ad libitum twice daily, (approximately
6-15 pounds (2.7-6.8 kg)/day). During the treatment day, in
the A.M. period, the feeding times were staggered to ensure
that all animals were fed approximately one hour before the

15 treatments were administered. During the P.M. treatment
period, the cattle were fed immediately after receiving the
P.M. injection.

After taking a pretreatment (T=0) blood sample from
each animal, a 40 pug per kilogram dose of a test compound

20 was administered intravenously in the jugular vein at 6:30
A.M. and 2:30 P.M. Each test compound was administered at a
concentration of 1.00 - 1.25 mg/ml in a treatment vehicle
that was a 50/50 mixture of polyethylene glycol 200/water.

A blood sample was taken at fifteen minutes post-

25 treatment (T+15 min). The calves were returned to their
respective pens until their next treatment, approximately
eight hours later. The next morning at 6:30 A.M. a blood
sample was collected from all calves at 24 hours post-
treatment (T +24h). All blood samples were analyzed for the

30 non-esterified fatty acid level (NEFA) and serum urea
nitrogen level (SUN). The post-treatment NEFA and SUN levels
in each individual animal were compared with the levels

found before treatment. The results are shown in Table 1.
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STRUCTURE ANEFA’ ANEFA"" A%SUN"""
15 Min. 24 Hours 24 Hours
5
Vehicle only -0 ~0 ~0
N
N
Compound 1 554.4 820.9 -28.7
N~—N; /‘f
Compound 2 141.2 742 .4 -39.3
Compound 3 9.4 200.2 -38.2
s=<
10 Compound 4 3.1 265.3 -57

X mﬁ

Compound 5 0.8 -5.6 -28.6
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15

20

25

Compound 6 -1.44 -47

}*N OH :
Ae e i
CH N
(o] N

Compound 7 134.1 -4.2 -9.7

0
pay oH
N\[f:I/o

* % %

Compound 8 );

NH: 321.4 35.6 -14.2

The increase in NEFA (umol/liter) in the blood of
animals treated with the indicated test compound
compared with baseline (T=0) NEFA value for each
individual at 15 minutes post treatment (ANEFA =
T+15min NEFA value - T=0 NEFA value). Values
presented are the mean of five animals.

The increase in NEFA (umol/liter) in the blood of
animals treated with the indicated test compound
compared with baseline (T=0) NEFA value for each
individual 24 hours post treatment (ANEFA = T+24h
NEFA value - T=0 NEFA value). Values presented are
the mean of five animals.

The percent decrease in SUN in the blood of animals
treated with the indicated test compound at 24 hours
post treatment compared with the baseline (T=0) SUN
value for each individual. Values presented are the
mean of five animals.

ASUN = (T+24h SUN) - (T=0 SUN) x 100%

T=0 SUN
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corresponding 5-carboxamide regioisomers (Compounds 1, 3, 5,
5 and 7), as indicated by the change in serum urea nitrogen
levels shown in Table 1. Compounds 2, 4, 6 and 8 also have
modest lipolytic effects, as shown in Table 1 by the non-
esterfied fatty acid levels fifteen minutes and twenty-four
hours after administration.
10 The test described above was repeated with the 2-
carboxamide regioisomers (Compounds 9-13) identified below.
No corresponding 4-carboxamide regioisomers to Compounds 9-

13 were utilized in this test. The results are shown below

in Table 2:
15
Table 2
STRUCTURE ANEFA' ANEFA"" A%SUN™""
15 Min. 24 Hours 24 Hours
20
r—m OH
N o
wp CHy
Compound 9 0T TNY g9 -15.4 -37
OH
°\/1\v/
H,c CHy
Compound 10 o™ "Wy 55 4 ~12.7 -20.7

——

OH
O\A/N
H;m\

Compound 11 o™ ™wy g4 -14.1 -39.4
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N 0\)\/N WP
Hsm I
og

Compound 12 07 "M 335 ¢ -63.7 -30.1
NC
= OH
N °\/1\/"
Mmg
[s) [#]
Compound 13 o™ ™™ ;g 4 32.1 -36.7
5 Based on the data provided in Tables 1 and 2, it has

now been found that the presence of a carboxamide group at
the two-position of Ring B in the aryloxy propanolamine
represented by Structural Formula (I), shown hereinabove,
results in a compound which is strongly anabolic. The

10 corresponding regioisomer with the carboxamide group in the
five-position is significantly less anabolic (Table 1). In
addition, it has now been found that the presence of a
carboxamide group at the three-position of Ring B in the
aryloxy propanolamine represented by Structural Formula (I),

15 shown hereinabove, results in a compound which is modestly
lipolytic. The corresponding regioisomer with carboxamide
group in the five-position shows a much stronger lipolytic

effect.

20
Example 18 - Effect of Compound 6 on Muscle and Fat Content

Compound 6 was found to increase muscle and decrease
fat content in a 28-day cattle study. Thirty-two Angus
crossbred steers were blocked by weight into a heavy (4

25  heaviest blocks, avg. initial BW=1226 1lb. (557 kg)) and a
light (4 lightest blocks, avg. initial BW=1164 lb. (528 kg))

replication. The steers within each block were assigned to
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}94|Y7|10%&W@e@)a¢d$109ﬂ#d#8tQ)SangK#ﬂMN%&T@P-ZF@P&#@htB vigrluded a
410 | & () COVBATE: 19 S48 Srrt R SR (oG epopgvets of
Compound 6 (LOW 0.125 mg Compound 6 per kg BW; MED, 0.250
mg Compound 6 per kg BW; HIGH, 0.500 mg Compound 6 per kg
BW) . Compound 6 was mixed with ground corn and fed to the
steers as a top dress on a portion of their daily feed. The
10 CONTROL steers received a similar amount of a ground corn
top dress. The steers were required to consume the initial
feed and top dress before the remaining amount of feed was
issued. The basal ration was a commercially available feed
(19.3% CP, DM basis). Both feed and water were available ad
15 libitum. The steers were individually housed in 12 ft X 48
ft pens equipped with an individual feed bunk and automatic
waterer. On day 28 the steers were weighed and a blood
sample collected prior to being shipped for slaughter and

subsequent carcass evaluation.

20 Live performance parameters were improved with the
cattle on the Compound 6 treatments. LOW, MED, and HIGH
exhibited a 54% to 73% increase in average daily gain (ADG,
pounds/day) over CONTROL, specifically 6.31, 7.07, 6.74, and
4.08 pounds/day, respectively (2.86, 3.21, 3.06, and 1.85

25 kg/day); P<0.0002; Figure 1. Daily dry matter intake did not
differ {(P>0.47) between the treatments. Feed efficiency
(pound of feed per pound of gain) was improved (P<0.0006) on
LOW, MED, HIGH compared to CONTROL (4.36, 4.19, 4.18, and
7.04, respectively; Figure 2. '

30 The improved live weight gain was maintained in the
carcass as evidenced by an increased (P<.0001) hot carcass
weight with LOW, MED, and HIGH compared to CONTROL,
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the twelfth rib was not different (P>.78; Figure 4), but the

area of the longissimus dorsi muscle at the twelfth rib was

10.7 to 18.9% larger (P<.0068) with LOW, MED, and HIGH

10 compared to CONTROL (13.5, 14.3, 14.5, 12.2 in?,

respectively; Figure 5).

Carcass composition including % fat, % protein, %
moisture, and % bone were calculated using the equations
reported by Hankins, 0.G., and Howe, P.E. 1946. U.S.

15 Department of Agriculture Technical Bulletin No. 926 pp.
1-20 (Figure 6). The carcass composition did not differ
statistically (P>.123 among the treatments for any of the
components, but % fat was numerically (-1.2 to ~2.7%) less
with the Compound 6 treatments than CONTROL. However,

20 Dbecause of the heavier carcass weights observed with the
LOW, MED, and HIGH treatments, the calculated yield or
pounds of protein and moisture (Figure 6) were significantly
greater (P<.0036) than CONTROL (Protein- 115.8, 115.1,
115.8, 103.1 pounds, (52.6, 52.3, 52.6, 46.8 kg)

25 respectively; moisture- 389.2, 384.7, 393.4, 345.3 pounds,
(176.7, 174.7, 178.6, 156.8 kg) respectively).

A meat scientist evaluated the carcasses and determined
the United States Department of Agriculture (USDA) quality
grade and marbling scores. Neither the USDA quality grade

30 nor marbling scores differed among the treatments (P>.90).
Yield grade (YG) values (Figure 7) were calculated using
measurements from the necessary components. YG is an

indicator of the amount of retail meat cuts with a lower
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5 indicated YG decreased linearly with increasing Compound 6
doses eventually plateauing at MED and HIGH (P=.0021; 3.14,
2.76, 2.51, and 2.46, respectively). Conformation score
(Figure 8) which is a subjective measure of muscling was
higher (P<.005) for Compound 6 treatments than CONTROL
10 indicating carcasses on the Compound 6 treatments exhibited

thicker, more pronounced muscling than CONTROL carcasses.

Meat quality was investigated using several different
measurements on longissimus dorsi strip steaks. There were
no treatment differences (P>.%) in color as measured by

15 Hunter a*, b*, and L*, or pH measured after a 14 day post-~
mortem aging time. Subjective color, texture, and firmness
measurements of the longissimus dorsi muscle at the twelfth
rib approximately 24 hour post-mortem also showed no

treatment differences (F-test P>.07).

20 Warner-Bratzler shear force, (National Cattlemen’s

Association, "“Standardized Warner-Bratzler Shear Force

Procedures for Genetic Evaluation” (1994); see also Wheeler
et al., J. Animal Sci., 75, 2423-2432, (1997)), a mechanical

predictor of “tenderness” (a lower value is more tender) was

25 nmeasured on steaks aged 14 days. In a comparison of CONTROL,
LOW, MED, and HIGH, the shear values from steaks aged 14
days (2.25, 2.92, 2.55 and 3.01 kg, respectively) were not
different (F-test P=.106). Orthogonal contrasts of these
four treatments showed a low-dose plateau response

30 {P=.0294). Although steaks from steers treated with Compound
6 had numerically higher shear values, the observed shear
values were within the range of 2.27 to 3.58 kg which
Boleman et al., 1997. J. Anim. Sci. 75:521-1524 considered
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considered “tough”.

In conclusion, feeding Compound 6 to these steers
resulted in improved efficiency of gain due to 54 to 73%

5 greater weight gain on the same amount of feed. The higher
live weight gain was maintained in the carcass as evidenced
by heavier hot carcass weights. The extra carcass weight
was due primarily to an increased amount of muscling. The
large increase in muscling was observed without any apparent

10 deleterious effects on the quality of the meat as determined
by carcass marbling scores, and color, pH, and Warner-

Bratzler shear force of strip steaks aged for fourteen days.

Example 19: Effect of Compound €6 on Weight Gain and Feed
Efficiency During the Last 14 Days of the
15 Growing Period in Broiler Chickens

Approximately 1500 Peterson-Hubbard, day-old, male
chicks were used in a randomized, complete-block design with
4 treatments {(Control, Clenbuterol at 1 PPM, and Compound 6
at 3 and 15 PPM (mg/kg feed)). The testing facility
20 contained 36 pens, divided equally into 6 blocks.
Treatments were randomly allotted to pens within each block.
Each treatment consisted of 6 pens with 10 birds per pen.

Day-of-age birds were obtained from Pine Manor Hatchery
in Goshen, IN. Approximately 40 birds per pen were set at
25 random upon receipt. On day 30 of the growout period, all
birds were weighed and the 15 birds closest to the block
mean were selected. These birds were allowed to acclimate
until day 35 of age. On that day, all remaining birds were
weighed again, and the 10 birds/pen closest to the block
30 mean were chosen for the treatment phase. Birds were

provided ad libitum access to feed and water throughout the
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49. The treatment feed was mixed using the same 20% crude

5 protein basal ration. Treatments were administered in the
feed from day 35 through day 49. Feed consumption was
calculated over the entire l4-day treatment period. Birds
were weighed at trial completion (day 49), and transported
to Purdue University, West Lafayette, Indiana 47907, U.S.A.

10 meat laboratory for slaughter and carcass measurements on
day 50. Weights of the hot carcass, fat pad, and viscera

were taken on all animals.

The results of the study are summarized in Table 3. As

demonstrated by the data, Compound 6 compares favorably with

15 clenbuterol in increasing weight gain and improving feed
efficiency during the last 14 days of the growing period in
broiler chicks. Compound 6 showed an increase in weight
gain of 3.17% (P=0.0987) over control for the 3 PPM
treatment, and a 3.17% (P=0.0756) increase over control for

20 the 15 PPM treatment. The clenbuterol-treated birds showed
a 2.38% (P=0.1430) increase over control during the 14-day
treatment period. Compound 6 improved feed efficiency by
2.50% (P=0.2936) at the 3 PPM-treatment level and by 3.00%
(P=0.1957) at the 15 PPM-treatment level. The clenbuterol-

25 treated animals showed an improvement in feed conversion of
0.50% (P=0.7320) versus control.

The effeét of the high dose of the experimental
compound on weight gain and feed efficiency prompted carcass
evaluations at Purdue University. Hot carcass, viscera, and

30 fat pad weights were taken on all treatments. Hot carcass
weights were increased in both treatments with the
experimental compound compared to control. Compound 6

treatments increased hot carcass weights by 2.50% (P=0.0174)
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Percentage Carcass Weight Woeight
Waeights (9 (9)
_(9)
Control 0 PPM 71.83 2122.71 287.36 26.14
Clenbuterol 1 PPM 7277 2191.64* 285.45 26.86
Compound 6 3PPM 72.43" 2175.69* 283.04 28.67
Compound 6 15PPM 72.63** 2182.55™* 285.49 27.21

20

(60 birds/treatment)

Peterson x Hubbard birds
14 day treatment period {(day 35-49)
F/G is pen feed intake / total pen weight

20% crude protein diet
{* P<.05) and (**P<.01l) indicate difference from control

6 pens/treatment,

10 birds/pen,
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Example 20: Effect of Compound 6 on Weight Gain, Feed

Efficiency, and Breast and Leg Quarter Weights
During the Last 28 Days of the Growing Period

in Broiler Chickens

5 Approximately 2500 Peterson-Hubbard, day-old, male
chicks were used in a randomized, complete-block design with
3 treatments (Control and Compound 6 at 3 and 15 PPM (mg/kg
feed)). The testing facility contained two wings, each
containing 30 pens. The pens in each wing were divided into

10 6 blocks of 5 pens. Treatments were randomly allotted
within each block. Each treatment consisted of 12 pens with

10 birds per pen.

Day-of-age birds were obtained from Pine Manor Hatchery

in Goshen, IN. Approximately 40 birds per pen were set at

15 random upon receipt. On day 16 of the growout period, all
birds were weighed and the 15 birds closest to the block
mean were selected. These birds were allowed to acclimate
until day 21 of age. On this day, all remaining birds were
weighed again, and the 10 birds/pen closest to the block

20 mean were chosen for the treatment phase. Birds were
provided ad libitum access to feed and water throughout the
trial. All birds were fed a 23% crude protein corn-soy
ration from day 1 until day 18 of age. The feed was changed
to a 20% crude protein ration for day 18 to day 49. The

25 treatment feed was mixed using the 20% crude protein basal
ration. Treatments were administered in the feed from day
21 through day 49. An interim weight was taken on day 35.
Feed consumption was calculated over the entire 28-day
treatment period. Birds were weighed at trial completion

30 (day 49), and were transported to Purdue University meat
laboratory for slaughter and carcass measurements on day 50.

Weights of the hot carcass; fat pad; viscera; bone-in, skin-
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on breast; and bone-in, skin-on, leg quarter were taken on

all animals.

The results of the study are summarized in Table 4.
Birds treated with Compound 6 at 3 PPM showed a 3.22%

5 (P=0.0395) increase in weight gain over control during the
first 14 days of the treatment period. The 15 PPM-treatment
showed a 1.08 % (P=0.7600) increase over control during the
same period. During last 14 days of treatment, Compound 6
showed increased responses of 6.67% (P=0.0064) and 1.90%

10 (P=0.5028) for the 3 PPM and 15 PPM doses, respectively.
Over the entire 28-day treatment period, Compound 6 gave
5.03% (P=0.0051) and 1.01% (P=0.5419) increases in weight
gain for the 3 PPM and 15 PPM doses, respectively.

Feed efficiency, when measured as feed/gain, showed a
15 trend for improvement in both treatments over the 28-day
treatment period. Compound 6 showed improvements of 6.85%
(P=0.1426) and 4.57% (P=0.3594) for the 3 PPM and 15 PPM

treatments, respectively, when compared with control.

Carcass evaluation of the hot carcass weights showed

20 significant increases over control animals. Compound 6
treated animals showed an increase of 6.50% (P=0.0001) and
2.90% (P=0.0434) for the 3 PPM and 15 PPM treatments,
respectively. The fat pad (including both abdominal fat and
gizzard fat) was stripped from each bird and weighed to

25 determine the effect of these compounds on fat accretion.
Compound 6 showed no significant effect at either dose.
Each of the treatments demonstrated a trend for decreased
viscera weights when compared to control. Compound 6 showed
a 1.54% (P=0.4004) and 3.29% (P=0.0764) decrease for the 3

30 PPM and 15 PPM treatments, respectively.
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The breast muscle was weighed with the bone and skin
attached. A 4.00% (P=0.0227) increase was observed in the
low dose of Compound 6 while the high dose exhibited a 1.06%
(P=0.5351) increase. Bone-in, skin-on, leg quarters also

5 showed highly significant increases with the Compound 6
treatments (i.e. 10.63% (P=0.0001) and 5.60% (P=0.0003) for
3 PPM and 15 PPM treatments, respectively).

In conclusion, oral administration of Compound 6 did not
significantly increase weight gain in male broilers when fed
10 from day 21-35 of their life cycle. However, Compound 6 at
3 PPM significantly increased (P < 0.0l1l}) weight gain during
days 35-49. The increase was also significant (P < 0.01)
when analyzed during the entire 28-day feeding period. A
trend was observed towards improved feed efficiency in all
15 treatments during the entire 28-day feeding period. Aall
doses exhibited significant (P < 0.05) increases in hot
carcass weights. At both doses, Compound 6 showed highly
significant increases in bone-in, skin-on leg-quarter
weights (P<0.0l1l). Compound 6 showed a significant increase
20 in bone-in, skin-on, breast weight (P<0.05) at the 3 PPM

dose.

Table 4: Growth Performance and Carcass Characteristics

Treat | Dos | Initial | Interim Final | Weight | Weight Total Pen Feed
ment e Weight | Weight | Weight Gain Gain Weight Feed Efficien
(PP {kg) (kg) (kg) Period | Period2 | Gain Intake cy

M) | Day2t | Day35 | Day49 1 (kg) (kg) (kg) FIG
(k) | (035 | (d21-
(d21- 49) 49)
35)

Contr 0 0.69 1.62 2.68 0.93 1.05 1.99 39.98 2.19
ol
Comp 3 0.69 1.66" 2.78* 0.96" 1.12** 2.09"* 41.22 2.04
ound

Comp 15 0.69 1.63 2.70 0.94 1.07 2.01 39.09 2.09
ound
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Treatment | Dose Dressing Hot Viscera Fat Pad Bone-in, Bone-in,
(PPM) | Percentage | Carcas Weight Weight Skin-on Skin-on
s () [(+)) Breast leg Quarter
Weight Waeight Weight
(@) _{Q) (@ _
Control 0 69.85 1873.8 269.97 50.71 594.28 601.67
1
Compoun 3 71.14* 1995.5 265.82 51.67 618.03* 665.64*"
d6é 8
Compoun 15 71.16"" 1928.1 261.08 49.16 600.55 635.36™
dé 7

5 {120 birds/treatment) 12 pens/treatment, 10 birds/pen,
Peterson x Hubbard birds

28 day treatment period (day 21-49)

F/G is pen feed intake / total pen weight

20% crude protein corn-soy diet

10 {(* P<.05) and (**P<.01) indicate difference from control
The following formulation examples are illustrative only and
are not intended to limit the scope of the invention in any
way. “aActive Ingredient,” of course, means a compound of
15 Structural Formula I or a physiologically acceptable salt or
solvate thereof.
Example 21: Premix for Chickens
Ingredient % by weight
Active Ingredient 25
Ground Corn 74
Sodium Chloride 1
100
20 Example 22: Premix for ruminants
Ingredient % by weight
Active Ingredient 30
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Example 23:

Ingredient
Active Ingredient
Soybean mill run

Mineral oil
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% by weight
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88

100

The above ingredients are blended to uniformity to

provide a dry flowable premix that can be admixed with a

typical animal feed ration at a rate to provide about 20 ppm

of active ingredient in the final feed ration.

For example,

the premix can be added to the following swine grower ration

for convenient oral administration of the Active Ingredient

to swine.

Ingredient

Corn, yellow, ground
Soybean 0il Meal, solvent
extracted, dehulled

Calcium Carbonate
Dicalcium Phosphate,
grade

Salt (sodium chloride)
Trace mineral premix,
AN-031

Swine Vitamin Premix,
SW-032

Vitamin A Premix,
units/1b.3
Methionine Hydroxy
Analogue, 93%
Selenium Premix4

feed

3M USP

% by weight Lbs/Ton
76.70 1534
19.35 387
1.20 24
1.20 24
0.50 10
0.10 2
0.65 13
0.05 1
0.20 4
0.005 1
100.00 2000
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lgach Kg of premix contains: 50 g. manganese as manganese
sulfate; 100 g. zinc as zinc carbonate; 50 g. iron as
ferrous sulfate; 5 g. copper as copper oxide; 1.5 g. iodine
as potassium iodide and 150 g. maximum and 130 g. minimum

5 calcium as calcium carbonate.

2Each Kg of premix contains: 77,161 IU Vitamin D2; 2,205 IU

Vitamin E; 411 mg. riboflavin; 1,620 mg. pantothenic acid;

2,205 mg. niacin; 4.4 mg. Vitamin B12; 441 mg. Vitamin K;

19,180 mg. choline; 110 mg. folic acid; 165 mg. pyridoxine;
10 110 mg. thiamine; 22 mg. biotin.

3Each Kg of premix contains 6,613,800 IU Vitamin A.

4Bach Kg of premix contains 200 mg. of selenium as sodium

selenite.

15 Example 24: Feed Ration for Lambs

Ingredient Percent Lbs/T
Yellow corn 61.00 1220.0
Corn cobs 20.00 400.0
Alfalfa Meal, dehydrated 5.40 108.0
Soybean 0il meal 8.00 160.0
Urea, feed grade 0.50 10.0
Molasses, cane 3.00 60.0
Dicalcium phosphate 0.43 8.6
Salt 0.30 6.0
Calcium carbonate 0.14 2.3
Trace mineral premixl 0.03 0.6
Vitamin A + D3 Premix< 0.10 2.0
Vitamin E Premix” 0.10 2.0
Active Ingredient 1.00 20.0
100.00 2000.0
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lPrace mineral premix contains: 2.5% manganese as manganese
oxide, 0.07% iodine as potassium iodide, 0.3% cobalt as
cobalt carbonate, 0.5% copper as copper oxide, and 20.0%

zinc as zinc sulfate.

5 2fFach pound of vitamin A and D3, premix contains 2,000,000
USP units Vitamin A and 225,750 USP units Vitamin Dj3.

3Each pound of Vitamin E premix contains 20,000 IU Vitamin

E.
Example 25: Broiler finisher ration
10
Ingredients % by weight Lbs/T
Ground yellow corn 66.40 1328.00
Animal-vegetable fat 1.53 30.60
Corn Glut. meal (60%) 4.00 80.00
Soybean meal (48%) 19.19 383.80
Fish meal-menhaden 2.50 50.00
Dicalcium phosphate 1.01 34.20
Feather meal-Hydr. 2.50 50.00
Ground limestone 0.83 16.60
Salt 0.30 6.00
Vitamin Premixi 0.50 10.00
Trace mineral premix< 0.10 2.00
Methionine Hyd. Anal. 0.15 3.00
Lysine HC1 0.29 5.80
100.00 2000.00

lvitamin premix provides 3000 IU of vitamin A, 900 ICU of
vitamin D3, 40 mg of vitamin E, 0.7 mg of vitamin K, 1000 mg
of choline, 70 mg of niacin, 4 mg of pantothenic acid, 4 mg
15 of riboflavin, 100 mcg of vitamin B, 100 mcg of biotin and
125 mg of ethoxyquin per kg of complete feed.
27race mineral premix provides 75 mg of manganese, 50 mg of
zinc, 25 mg of iron and 1 mg of iodine per kg of complete
feed.

20
EQUIVALENTS

Those skilled in the art will be able to recognize, or
be able to ascertain, using no more than routine
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experimentation, many equivalents to the specific
embodiments of the invention described herein. Such
equivalents are intended to be encompassed by the following
claims.
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What is claimed is :

1. A compound represented by the following structural formula:

OH '
R1 /o\/‘\/n
R2 R3
o)
.CONR4RS

and physiologically acceptable salts thereof, wherein:

R1 is a substituted or unsubstituted aryl group;

R2 and R3 are independently —H, a C1-C4 straight chained or branched
alkyl group;

R4 and R5 are independently —H, a C1-C4 straight chained or branched
alkyl group or, taken together with the nitrogen atom to which each is bonded, a
non-aromatic heterocyclic ring;

Xis ~-CH- or -N-; and

Ring A and Ring B are independently further substituted with zero, one or

two substitutuents,

provided that when X is -CH-, R1 is not a substituted or unsubstituted

carbazolyl group.

2. A compound of Claim 1 is rep

esented by the following structural formula:

\ﬁ\/ n
R2 R3 | (o)
CONR4RS

and physiologically acceptable salts thereof, wherein:

R1 is a substituted or unsubstituted ary! group;
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and physiologically acceptable salts thereof. CONH,

4. The compound of Claim 3 wherein R1 is represented by a structural formula

selected from the group consisting of :

O}—H
HN
-
8
HN}Jj N F HN H
"y
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carrier or diluent and as an active ingredient a compound represented by the

- LlO% &

structural Formula (l1):
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R4 and R5 are independently -H, a C1-C4 stralght chained or branched

{{§A0s' 7]1 A*z} 7" BRUI=, q

alkyl group or, taken together with the nitrogen atom to which each is bonded, a

non-aromatic heterocyclic ring; and

Ring A and Ring B are independently further substituted with zero, one or

two substitutents.

. 9. A pharmaceutical composition comprising as an active
ingredient a compound as claimed in any one of Claims 1
‘to 7 together with-a pharmaceutically acceptable
diluent or carrier.

10. An animal feed premix comprising a compound of Structural Formuyla I, as

defined In Claim 1, or a physlologlcally acceptable salt ar solvate thereof,

An assoclation with a sultable carrler therefor.

11, An anlmal feed premix as claimed In Claim 10, whereln the compound
of Structural Formula I, as defined in Clalm 1; Is Compound 6 or a

physlologlcally acceptable salt or solvate thereof.
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13.
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An animal feed composition comprising a compound of Structural Formula -
l, as defined in Claim 1, or a physiologically acceptable salt or solvate

thereof, in assogciation with a sultable carrier therefor.

An animal feed composition as claimed in Claim 12,  wherein the
compound of Structural Formula I, as defined in Clalm 1, is Compound 6

or a physiologlcally accebtable salt or solvate thereof.



