1- 'ALKANESULFONANI LI DE DERI VATI VES AND PHARMACEUTI CALLY T D
SADDI TI ON SALTS THEREOF The invention herein described |3%§5cgmt h (51

inchQ§5Lng t he grow h rate, enhancing the |ean neat deposition and/ or

i mproving the lean neat to fat ratio in farmand donestic animals (ie

sw ne, poultry, cattle, 5 sheep, goats, rabbits, cats, dogs, etc). Thi s
is achieved by either oral or parentgral adm nistration of various

3- am no-4- hydroxy(or al koxy) phenet hanol am ne derivatives, including novel

- derivatives presently reveal ed. 10 : By way of background,

sul faonani |'i de deri vat NeSNESTErON 861 ST HE DR PraPhPESelgh salts are.

di sclosed in United Spimsaciderealios aCCESABRY AGLD ABOiTHSN - These
patents reveal that tggrpdorgementi-oned conpounds -are -useful as adrenergic

neurotransmtters, vaSOpressors, 1Ib  vVasodepressors, anargesrcs,

bronchodi | ators, a-receptor stinulants, [err]-receptor stinulants, _
a-receptor bl ocking aDeetsnvértidn riecrginrdédsoribed dgetdsceprddvieitme- | i ke

oo s EpBERLERTeTLie P, +1FL) TIALY,FORRL SLokd AGEL1 0 0 the
3- am no- 4- hydepesphtort sadionnineroeing athe cbean oneatcto bkat waticiim | ar
phar macol ogi 88fm and domestic animals (ie swine, poultry, cattle,
5 sheep, goats, rabbits, cats, dogs, etc). This is
achieved by either oral or parenteral administration of
various 3-amino-4-~hydroxy(or alkoxy)phenethanolamine
derivatives, including novel derivatives presently
revealed.
10 By way of background, sulfonanilide derivatives,
their acid Addition and metal salts are disclosed in
United States Patent Nos. 3,341,584 and 3,801,631.
These patents reveal that the above-mentioned compounds
are useful as adrenergic neurotransmitters, vasopressors,
15 vasodepressors, analgesics, bronchodilators, a-receptor
stimulants, B-receptor stimulants, a-receptor blocking
agents, B-receptor blocking agents, papaverine-like smooth
muscle depressants and anti-inflammatory agents.
In addition to the above-said sulfonanilide
20 derivatives, related 3-amino-4-hydroxyphenethanolamine
W, derivatives are described with similar pharmacological
activities in the following publications: Belgium patents
numbered 784,105; 762,504 and 765,988; United States
patents numbered 3,763,232; 3,917,847 and 3,711,545;
25 Journal of Medicinal Chemistry, 10, 762=772 (1967), ibid.,
17, 49-57 (1974) and ibid., 19, 626-633 (1976).
In recent years, the cost of raising meat animals
has increased markedly in response to economic fluctuations

in the areas of energy resources, ancillary products, and
30 consumer markets. The necessity of providing adequate

meat protein supplies to an expanding population is self-

evident. X method for increasing the quantity and/or



activities in the follow ng publications: Bel gi um pat ents nunber ed
784, 105; 762,504 and 765,988; United States patents nunberép 3,763, 232;
3,917,847 and 3, 711, 545; 25 Journal .of Medicinal Chemistry, 10, 762-772: -
(1967), ibid., 17, 49-57 (1974) and ibid., 19, 626-633 (1976). In recent
years, the cost of raising neat aninmals has increased markedly in response
to-economc fluctuations in the areas of energy resources, ancillary
products, and 30 consuner markets. dhe necessity of providing adequate
meat protein supplies to an expanding popul ation is_self- evident. A

met hod for inquakitygof hanipahtbrgtehn/ supplies wablepabrtaini#de protein
supplies whil g, .gphRi-¢ PLEE PEGH{PENchE80wbElE | ££8ETi SavOUEELiRELYI bt €
delivery of required food supplies. In Iight of the foregoing summary of
some demands Beandrednfeadi BWBPSESBonventional methods for the production
of meat products, an ipRrpygetNetheHef bragonhgt simargandf osomeatiemandse

lnprovenen% Igngniggth%gggg'6§ gb ggthggﬁiagg%hodsafor the production
of meat products, an improved method for quantitative
and/or qualitative improvement in animal yields is highly

desirable.




-3- It has been unexpectedly discovered that oral or parenteral !¥—
"adm ni-stration of set‘ected 3-am no-4- hydroxy(ar al koxy)phenethanol an ne
derlvaLlyes not only will increase the growth rates of certain warm 5

bl ooded ‘ani mal s but also will increase |ean neat deposition and inprove the

| ean neat to fat ratio in the bodies of these animals. In this disclosure,

the term"lean neat" is used interchangeaply with the anount of nuscle or
protein present in referenced aninmals. The 10 - above-nentioned effects

are achieved by oral or parenteral administration to appropriate ani mals of

an effective anount of atcaa’souwh nﬁwmﬁan;bmtsbevbﬁleldou\hag &tanctural
formula: 15 [err% 20 wher

hydr ogen, [er IaI{ nteé' I &?les[scé‘%lﬁdiroq'ge% eg%tgndefiﬁ/m%o et hyI

phenet hyl or bqﬂmbx@dmﬂ-aikuxﬁ%phﬂnaﬁﬁdqﬂLaﬂxn&]dennwailqesrqobr SR7; 25

ot hy! “X?rZ?ﬁérﬂ[vééﬁhla'i?ﬁrea%%“ Rt e A B en iy Sydpi 0ven

hydr ogen. [ er Pjlogdied | fﬂ@@zlyﬁ b\-ﬁh @hgo dfllell IV}OP%S% Jean ]meﬁferr]
deposition and improve the lean meat to fat ratioc in the
bodies of these animals. In this disclosure, the term
"lean meat” is used interchangeably with the amount of
muscle or protein present in referenced animals. The

10 above-mentioned effects are achieved by oral or
parenteral administration to appropriate animals of an
-/ effective amount of a compound represented by the

following structural formula:

15 - o
R4OO;H-;H-NR 1R2
R3 R
4 3 Rs
20 (1)

‘wherein, R} is hydrogen or C;-Cy alkyl; Ry is hydrogen,
C1-Cy alkyl, cycloalkyl C3aCs,.benzy1, phenethyl, a-methyl-
phenethyl or a,a-dimethylphenethyl; R3 is OH, ORg or SR7;

25 Ry is hydrogen, C;-Cy alkyl, benzyl or C2-Cg alkanoyl;
Rg is hydrogen, methyl or ethyl; Rg is C3-Cg alkyl,
benzyl, phenyl or allyl; Ry is hydrogen, C;-Cg alkyl,
benzyl, phenyl or allyl; X is NHSOoRg, N(SO2Rg)2,

N

30
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30 .35 4-
al kyl; [err]

cycl oal kyl C3-C5, benzyl, phenethyl a- met hyl phenet hyl or L N
-di methyl phen- 5 ethyl, [err] of [err] is hydrogen; and when R

[err],[err]

[err], [err], [err], [err]or NHCOO benzyl; é, Is [err]
Is [err] alkyl; mnth t he provi sos that mhen ﬂ rr] is |

Is OR or [err], Xis only [err].; and further that the RL group in |
.may or may not be identical substituegpts; and the optically active isoners

and pharnmacol ogi cal |y acceptable acid addition and nmetal salts thereof.

The present

i nvention al so provides an ani mal feed conposition which,

I ncr easi ng tthggomﬁﬁHggﬁ egn_ggaﬁ(gO)fatNHsoln(Rf)dpnnggoggandoiarm
ani mal s, contai

23 pharnﬁceutlca |y hcee nmpound of
fornula | ab¥HEe00rBenzyl; #gT 4r%§£§ioup of Eoﬁpo 5d§iF82’use in
this InventlﬁlithathdeprefrﬁéobytﬁﬁtrmhenlRQbmsecyelealhyiieCﬁh gin [err] is

e

RT3 ydr oo BREEF e PUAF ﬁ§#vi BPpeRETphenBhby, Bpndnseh

a- et hyl pBenetthyl;, R% o} 4 NR1 2 is hydrogen; - and when R 1s OR or

10

15

20

25

30

SR7, X is only NHSO2 8’ ‘and further that the Rl group in
(Rl)2 may or may not be identical. substltuents and the
optically active isomers and pharmacologlcally acceptable
acid addition and metal salts thereof .

:The'presgnt invention also provides an animal
feed composition which, for increasing the growth and
lean meat-to-fat ratio of domestic and farm animals,
contains a pharmaceutically acceptable diluent and a .
compound of formula I above.

A preferred group of compounds for use in this
invention, as depictéd by formula I above, are those
wherein R4 is hydrogen; R3 is OH; R5 is hydrogen; Rl
is hydrogen or 01—04 alkyl; R2 is hydrogen, Cl-C4 alkyl,
a,c-dimethylphenethyl or a-methylphenethyl; X is
NHSOzcns, N(R1)2’ NHCORl, NH-CO—N(BI)z, NHSOZN(RI)2 or
NHCOORQ, where R9 is Cl—C5 alkyl; with the provisos that
when R2 is a-methylphenethyl or «,a-dimethylphenethyl, R
in NR1R2 is hydrogen; and both Rl's in (Rl)2 may be the
same or different substituents; and the optically active
isomers and pharmacologically acceptable acid addition
and metal salts thereof. .

1

A still more preferred group of compounds of the
present invention have the structure depicted by
Formula II:

HO ?H-CHZNI.EIR2
OH

NH8020H3 ’ (II)

err|

10
for

8hyhgheh-al kvl



20 [err], [err], [err], [err], [err] or [err], where RO is [err] alkyl; (q
with_the provisos that mhen R2 i s a-nethyl phenethyl or

[errk»jerr] di met hyl phenethyl, [err] in NRIR2 is hydrogen; and both R's

in [efr] may be the sane or dlfferent substituents; and the optically

" active 25 isonmers and pharmacol ogically acceptable acid addition and netal
salts thereof. A still nore preferred grbmp of conpounds of the present

i nvention have the structure depicted by Fornula Il: 30

R
[err],[err]- mmnwd;imtéwﬂ;nheqe@rwl,om[tér theiproyisodadiat aﬂtﬂt Re
optlcally aCtigeaH§93Fﬁ§t 2g?2€€§gﬁ§plogicgkluﬂinéclgcgggy@?g% .acid

addi ti on and netal ol ogi cal acceptable
aci d add|t|onagﬁjﬁﬁﬁtﬁﬂﬁﬁﬂa%¥¥ ?ﬁélﬁﬁeééﬁverﬁv%%ﬂlBHaEPécpﬁésﬁﬁér&dhlorlde

sul fate, phOSQ@é&ﬁtaElécéeﬁﬁeadéﬂ@ﬁbﬂaéﬁd fpeenlosalles eheaeds.l i nol eate,

linolenafe, fumarate 1OA ongngh tgmggo&oglcally acceptable acid
addition salts useful in the present invention are the
hydrochloride, sulfate, phosphate, gluconate, succinate,
propionate, oleate, linoleate, linolenate, fumarate

10 and abiate salts. _ |

| ' Novel compounds of the present invention
are depicted by the structure shown as Formula III
below:

15 Ho-<f:::§>-$H-CH2-NR1R2

! R
X 3

(I11)
20
wherein X is NHSOpRg or N(SO2Rg)2; Ry} is hydrogen or
Cl‘?u alkyl; Ry is hydrogen, C1-Cy alkyl, benzyl,
phenethyl, a-methylphenethyl or a,a-dimethylphenethyl;
R3 is ORg or SR7; Rg is C3-Cy alkyl, benzyl, phenyl
or allyl; Ry is hydrogen, C;-Cg alkyl, benzyl, phenyl
or allyl; Rg is C;-Cy alkyl; with the provisos that
when Ry is benzyl, phenethyl,a-methylphenethyl or a,c-
dimethylphenethyl, R} of NRjRo is hydrogen; and when X
is 'N(SO2Rg)2, R3 is OH; and the optically active
isomers and pharmacologically acceptable acid addition
and metal salts thereof.

N 25
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Novel compounds of the present invention are depicted by the structure
shown as Fornmula Il below 15 . [err] 20 wher&¥n X is [err] or
[err]; [err] is hydrogen or [err] alkyl; R2 is hydrogen, [err] alkyl, +
benzyl, phenethyl, a-nethyl phenethyl or [err],[err]-dinmethyl phenethyl; ﬁg
is [err] or SR7; R6 is [err] alkyl, benzyl, phenyl 25 or allyl; [err] is
hydrogen, [err] alkyl, benzyl, phenyl - &+ allyl; R8 is [err] alkyl; with the
provi sos that when R2 is benzyl, phenethyl,[err]-nethyl phenethyl or
[err],[err]- dinmethyl phenethyl, [err] of [err] is hydrogen and when X is
[err], R3 is OH and theomgfiereedd \grotp of Ihese irsoret famila III

phar macol ogi ¢g BES I | #gyg I tal, ts 4 hergof. 35 .

6- A preferrgéc#lﬁgf?%u ogﬁe&%\% ) fo%dnuqﬂ’aélr%dld_ﬁa(ﬁ)?%%%?dls’ a%%’t se wherein
[err] is [ergaRPRE Fre 3% desgribedabovenfon < armtks el atompodmis.

formula 111 conpounds. AdVMESEARIY ¥ tHd CRIBUNEY oL TtH 18 SiAVMPIE AP

5 as delineated by formulas I, II, and III above, genérall#

can be prepared by one or more"of'the-sYnfhetic routes
described in the U.S. Patent Nos. 3,341,584 and'3,801,631-
referred to above, and graphically illustrated below.




5 as delineated by formulas I, Il, and Il above, generally can be prepar eqy|
by one or nore of the& synthetic routes described in the U S. Patent Nos.
3,341,584 and 3,801, 631 referred to above, and graphically illustrated
below™ ° -7- [err] ~ -8- In the above reactions, [err] in the function
[err] may represent the same or different substitutents selected from
hydrogen and [err] alkyl and R4 is as def+ned for the fornula | conmpounds
above. 5 The above-illustrated acet ophenone conpounds nay be
converted by the reactions, graphically illus- trated bel ow, to conpounds
of the invention having the formula |I structure in which R3is OH [err] is
hydrogen and X, [err], R4, and [err] are as described for formula | 10
conpounds depi cted above. [err] 15

| R4CL R4) 20
Ho-<f:;:3>~cocuzas 4 B::e( 4)20 R4o-<:;:::>_cocnzas

NO2 ' NO2

Hy/Raney Mickel

base ' HoR
R40-<:;:::>-CO§H2R5 RgS02CL/ba R4O-<:;:::>-C0C JR5

NH2 -

w N(SO2Rg)2 \
Rg0COCL/base cocly
c///,/’/,
: ' R,0- COCH
R4ﬂ<}°°c”2“5 ) 3
NCO
: : NH-COOR¢
(Ry1)2NH
| (R1)2NS02C1l/base
\.// L4
. R40 - COCH 3
R40 COCH2R
4 _ 273 NH-CON(R1)2
NH-S02N(R}) 2
Acid chloride/base
or acid anhydride/base
R40 COCH2R5

NH-COR)



20 25 30 .35 In the above reaction, X, [err], [err], [ery], and R5 are
as’ defined with respect to fornula | Additionally, the noQQF

2' hydroxy-5"'-[1- al koxy-2-(al kyl -, -di al kyl- or aral kyl am no) et hyl ] - kX
al kanesul f onani | i des of this invention can be prepared by the follomnng A
steps: (1) reacting a 2'-hydroxy-5"-[I-Qbgdroxy--

2- (al kyl ami no) et hyl ] al kanesul fonani | i de or the dial kyl ami no or aral kyl am no
derivative thereof, with 10 an equi val ent ‘anpbunt or slight excess of

t hi onyl chloride to oMxﬂﬁlthe dbokedr@actiornd ; chi ola- Zhe afkyttioni al kyl -

Thehnove. or PEhELA AR el KRR Bher e YEEPERRE SlBis (B ERRVET ™
2' - hydr oxy- 5' -séleetkmxﬂrdm(m&¢y¢gendamdk@i Cmrahkalkghdnﬂmo)et¢q1l-
al kanesul fonarﬁéfﬁge@ypépcﬁﬁgf&qn@yarfagg,ﬁlg&ﬁclﬂg dygeochloride salt with

the appropriate O -
5 The above-illustrated acetophenone compounds

may be converted by the reactions, graphically illus-
trated below, to compounds of the invention having the
formula I structure in which R3 is OH, R; is hydrogen and
X, Rz, Ry, and Rg are as described for formula I

10 compounds depicteéd above.
Y
R40©C0CH2R5 Bra/CHCly R40 Qcoc;nar .
S Rs o/
X - - X
15 ._
) 1) R3RaNH :
OH 2) NaBHg
/ :
R4O-\/>CH-$HNR1R2< - or Hz/Pd-C
X Rs.
20
OR
Rq0- au \>-C0CH2R5 Se0y/ > R40-®-COC=O
aqueous dioxane = ) s
X | X i
l RaNHy/
30 R40~<7 B-cn-;n -NHR 7 < : NaBHg4
o ‘r——’x

-35



at tenperature between about 00 to 150C, and 20 (3) when a 23
freewase of an above-named hydrochl oride-salt.conpound is desired, it is
obt at ned by neutralization of the hydrochloride salt with a suitabl e
~aqueols “base (i.e., sodium hydroxide, potas- sium hydroxide etc.). 25
The 2'-hydroxy-5'-tl-al koxy-2-(al kyl -, dialkyl- or
aralkylanlno)ethyl]alkanesulfonanlllde derivatives and salts as well as

- hydroxy-5'- [I|-benzyl oxy-2-(al kyl - et'<£:1'Tkyl or aral kyl am no) -

ethyl]alkanesulfonanilide derivatives and salts are 30 readily prepared
by the above-described gh?gg@ugggv@ngeggﬁgggr xllgftraé dryn ane k! 1 ow ng
equations: 35 [err err| [err] 15 wherein f

I S hydrogen or
[err] alKyl; Rre asdefdped Widh resngat trfRamu thyI .
a- met hyl phenet hyl or [ enddilt8onlaldiy, the novel 2'hydroxy- 50-[1-

~ alkoxy-2-(alkyl-, dialkyl- or aralkylamino)ethyl]-
5 alkanesulfonanilides of this invention can be prepared
by the following steps:

(1) reacting a 2'-hydroxy=-5'-[1l-hydroxy-
2-(alkylamino)ethyl]alkanesulfonanilide or the
dialkylamino or aralkylamino derivative thereof, with

10 an equivalent amount or slight excess of thionyl
chloride to obtain the 2'-hydroxy- ~5'-[l-chloro-2-

\ (alkyl-, dialkyl- or aralkylamlno)ethyl]alkanesul-
fonanilide hydrochloride;

(2) converting the abbve-formed alkane-

15 sulfonanilide hydrochloride salt to the 2'-hydroxy-5'-
[l-alkoxy-2-(alkyl-, dialkyl- or aralkylamino)ethyl]-
alkanesulfonanilide hydrochloride by reacting the
hydrochloride salt with the appropriate C3;-Cg alcohol

' at temperature between about 0° to 150°C; and
20 | (3) when a free base of an above-named
" hydrochloride-salt compound is desired, it is obtained
by neutralization of the hydrochloride salt with a
suitable aqueous base (i.e., sodium hydroxide, potas-
sium hydroxide etc.).

25 The 2'-hydroxy-5'-{l-alkoxy-2-(alkyl-,
dialkyl- or aralkylamino)ethyl]alkanesulfonanilide
derivatives and salts as well as 2'-hydroxy-5'-
[1-benzyloxy-2-(alkyl-, dialkyl- or aralkylamino)-
ethyl]alkanesulfonanilide derivatives and salts are

30 readily prepared by the above-described procedures and
further illustrated in the following equations:

<

35



20 met hyl phenethyl; R8 is [err] alkyl and R6 is [err] al kyl, benzyl, phenyl -
or. allyl; with the condition that when R2 is benzyl, phengthyl,
[err]-met hyl phenethyl or [err],[err].-dinethyl- phenethyl err] of NR1R2 hS
hydrogen. The 2'-hydroxy-5'-[I-phenoxy-2-(al kyl -, dlalkyl 25 or

ar al kyl am no) et hyl ] al kanesul fonani | i de conpounds can be prepared by

reacting an appropriate 2'-hydroxy-5'- [I‘ *hl ar o- 2- (al kyl -, di al kyl - or

ar al kyl am no) et hyl ] al kane- sul fonani |l i de conpounds with an excess anount
(i.e., preferably 10 t@ H15 equival ents) of an alkall g;@ phenoxi de in the

presence of sol vent (I e. SOlCAtzr %{ﬂze%%kgﬁ:l

benzene, et >-FHatHaoNR EEZCQTTTEﬁ“
about -5 and +10‘-'r] under a bl anket of an |nert -1 1- The

2' -hydroxy-5'-[| Nd-EQpRg benzyl-, or allylthio)-2 aﬁ@yﬂs di al kyl -, or

ar al kyl am no) et hyl ] -. al kanesul fonani | i de conpounds of the invention can be
prepared %y reacting an appropriate 2'-hydroxy-5"-{I- chloro-2-(al kyl -

di al kyl -, or aral kyl am_no)ethyl]- al kanesul fonanilide hydrochloride with an
equi nol ar or 1 R

) RsOH' L : ? é :
HOOCH_‘CHZ"NRI R2°*HCl ———> HOQCH-CHz-NRl Ry -HC1

NH-SO2Rg | - NH-S02Rg
10 _
ORs . | o ORg
Hoc” -CH-CHZ-NRle HCl -Base, H°-<:::::>*CH-CH2-NR1R2
NH~SO02Rg - $H-502Rs
s -

wherein Rj is hydrogen or C1-Cy alkyl; Ro is hydrogen,
C1-Cy alkyl, benzyl; phenethyl, a-methylphenethyl or a,a-di-
20 methylphenethyl; Rg is C3;-Cy alkyl and Rg is C1-Cg alkyl,
benzyl, phenyl or allyl; with the condition that when
Rz is benzyl, phenethyl, a-methylphenethyl or a,a-dimethyl-.
phenethyl, R; of NR3R2 is hydrogen.
The 2'-hydroxy-5'-[1-phenoxy-2- (alkyl-, dialkyl-
25 or aralkylamlno)ethyl]alkanesulfonanlllde cqmpounds can
be prepared by reacting an appropriate 2'-hydroxy-5'-[1l- &
chloro-2-(alkyl-, dialkyl- or aralkylamino)ethyl]alkane-
sulfonanilide compounds with an excess amount'(i.e.,
preferably 10 to 15 equivalents) of an alkali metal
30 phenoxide in the presence of an aprotic solvent (i.e.,
tetrahydrofuran, ether, toluene, benzene, etc.). This
reaction is carried out at a temperaturé between about
-5 and +10°C under a blanket of an inert gas.

35



excess anmount of an al kyl, benzyl or allylmercaptan (i.e., R6SH). This

reaction is illustrated by the follow ng equati.on:

[err] 15 wherein [érr] éu;

i $ hy®lpogen or [err] alkyl, [err] is hydrogen, 20 [err] al kyl, benzyl,

phenet hyl ,

[err]

an al kal

al kyl ;

net a

[err]-met hyl phenethyl or [err],[err]-dimethyl phenethyl; R8 is

R7 is hydro- gen, [err] alkyl, benzyl, or allyl. This reaction
is-generally conducted in the presence-dfl-an aprotic sol- vent (i.e., a
chl ori nat ed hydrocarbon such as ether or 25 other simlar nmaterial) at a
tenperature ranging from-5 to +50[ err]under a bl anket of an inert gas.
2' -hydroxy-5'-[I-phenyl4hi os¢- - edialk or -
aralkylanino)ethyl]alkéﬁﬂ%u%fd&§%$¥*%eg C % %ékﬁ%epaP8828§ feggting an
appropriate 2albytitbkg)-36(alkylfl, - dhadkylz,(arkgpralkgilamiylo)etiyl ]-
L Lan o) &) Rihbsu b kARRTAL hOn8BbLIRASORROUAY, HivRabl RS O
Throphenoxide (r.e., " sodrum Or pot

The

of

as- siumthiophenoxi de)

in an aproticPeepaead by. eeactengaanhpapoperiastebdlirbiydroxy-3dmd lor et her)

at ate
an inert gas.

s

10

15

20

25

30

-35

alkanesulfonanilide hydrochloride with an equimolar or
excess amount of an alkyl, benzyl or allylmercaptan
(i.e., RgSH). '

This reaction is illustrated by the following
equation:

f R7SH 1R7
H0-<:;:::>rCH-CH2-NR1RZ B L1N HO-(f;::E>~CH-CH2NR1R2
NH-S02Rg  NH-S0-Rg .

-

wherein Rj is h&drogen or Ci-Cy alkyl, Rp is hydrogen,
C1-Cy alkyl, benzyl, phenethyl, a-methylphenethyl or
a,a-dimethylphenethyl; Rg is C;-Cy alkyl; Rp is hydro-
gen, C;-Cg alkyl, benzyl, or allyl. This reaction is
generally conducted in the presence of an aprotic sol-
vent (i.e., a chlorinated hydrocarbon such as ether or
other similar material) at a temperature ranging from -5
to +50°C under a blanket of an inert gas.

The 2'-hydroxy-5'-[l-phenylthio-2~(alkyl-,
dialkyl-, or aralkylamino)ethyl]alkanesulfonanilides
can be prepared by reacting an appropriate 2'-~hydroxy-
5'-[l-chloro-2-(alkyl-, dialkyl-, or aralkylamino)ethyll]-
alkanesulfonanilide compound with an excess amount of
an alkali metal thiophenoxide (i.e., sodium or potas-
sium thiophenoxide) in an aprotic solvent (i.e., tetra-
hydrofuran, benzene, toluene or ether) at a temperature
ranging from about -5 to +109C under a blanket of an
inert gas.

nper at 4heoRE-2-1 A0RYNY, f HRHYRYRUL o bPatklakmihodedeiyia bl anket of



-12- The fornmula | conpounds of this invention can generally be

adm nistered either orally or parenterally to donmestic op/ffarmanimals with
resultant increases in growth rates.and enhancenent of t | ean nedt to tﬁg
5 ratio in these aninmals.. In actual practice, the formula | .
al kanesul fonani | i des may be dlrectly mxed with animal feeds or prepared in
the formof an animal-feed prem x, concén ate, or suppl ement ‘whi ch can be
bl ended With or applied as a top dressing to animal feeds. 10 Regar dl ess
of the procedure sel ect qthe themadai Yecompaupds sl Hmis d nvenyieseranat

final feed. AReRaratdy s SRLEESL AR EURTE Rna 1y o pa BBy oo
prepared by nitad dgmestdcwergfiarbeat tmdbs widdomesmlyant 30%nefase s uint abl e

f la | alk - il '
Formul e S sl e adcotbhhoaiiil 58 L6 et o ot
suppl emeny s, d@tdendinathese animalksi x&8 aetvalieradlice Itha rﬂ@f‘m‘ﬂ@or n

meal , soybean Ifr%’ol'k fBidn1 Pldes xauaﬁéadimebtlgoh&szeae%twl meal ,

urea, nol asses, ot er simlar materlaltrg'e Use of the diluents in feed
O .

suppl enent s, éﬁﬁ@@ﬂt feeds orngreparededn $o&mRif- an animal-feed

premix, concentrate, or supplement which can be blended
with or applied as a top dressing to animal feeds.

10 Regardless of the procedure selected, the active com-
pound should be present at levels from about 0.05 to
500.ppm and preferably 0.1 to 100 ppm in the final feed.

' Animal-feed premixes, supplements or concen- _ \r/
trates can be prépared by mixing on a weight'basis

15 - about 0.5 to 50% of a suitable formula I é;kanésulfon;

. anilide with about 50 to 99.5% of an edible diluent. .
Diluents suitable for use in the manufacture of animal-
feed supplements, concentrates, and premixes include.

the following: corn meal, soybean meal, bone meal,

20 ‘alfalfa mea13 cqttonSeed oil meal, urea, molasses, and
other similar materials. Use of the diluents in feed
supplements, concentrates, and premixes improves uni-
fobmity of distribution of the active ingredient in
the finished feed. '

25 - Feeds for swine, cattle, sheep, and goats U
preferably contain about 0.05 to 400 grams of active
ingredient per ton of feed with an optimum level of about
0.25 to 100 grams per ton. Preferred poultry and
domestic-pet feeds range from about 0.05 to 400 grams

30 and most preferably 0.2 to 100 grams of active ingre-
dient per ton of feed. '

.35



form.ty of distribution of the active ingredient in the finished feed. 25 i)
Feeds.for swine, cattle, sheep, and goats preferably contain about 0.05 to :T
400 grams of active ingredient per ton of feed with an optinum | evel of
about™0.25 to 100 grams per ton. Preferred poultry and domestic-pet feeds
range from about 0.05 to 400 grans 30 and nost preferably 0.2 to 100

granms of active Ingre- dient per ton of feed. .35 13- When parenteral

adm nistration is desired, formul a | 1kanesul fonanilides nay be formul ated
as pastes or pellets and adm nistered to the animals by subcutaneous

I nj ection. This praqcedure involves 5 injection of a fornmula I
al kanesul fonani | i de ?QHQQRﬁPq??%%l%ﬂﬁiﬂﬁsgﬁﬁq¥QHe%ﬁ desigessi de the

ani mal with foRfidl4 of 1Dkl fndwilyi ded oy day Mroiditast iae fcorrpound.
0. 0001 to 50PHEY ey kPO Dety R RSB P S ARSI fonani |1 de
derivative. subitwtmedws rinf elwstare. f orThis)| procedhur el dimssdiwespet s ranges
5 injection of a formula I alkanesulfonanilide derivative
in an amount sufficient to provide the animal with 0.001
to 100 mg/kg of body weight/day of the active compound.
The preferred dosage for swine, cattle, sheep, and goats
ranges from about 0.0001 to 50 mg/day/kg of body weight
10 of the active alkanesulfonanilide derivative. The
preferred dosage for poultry and domestic pets ranges
— from about 0.001 to 10 mg/day/kg of body weight.
Paste formulations suitable for subcufaneous
injection can be prepared by dispersing a2 formula I
15 alkanesulfonahilide derivative in pharmacologically-
' acceptable oil (ie, peanut oil, corm o0il, sesame oil,
ete). Pellets for subcutaneous injection can be prepared
by mixing a formula I alkanesulfonanilide derivative with
a suitable diluent (eg "Carbowax", carnauba wax, etc -
20 "Carbowax" is a registered Trade Mark). A lubricant
(ie magnesium or calcium stearate) can be added to improve
> the pelleting process.
. In order to obtain the dosage levels necessary to
, achieve desired results (ie increase in growth rates and
25 1improvement in lean meat-to-fat rates), it may be
necessary to administer multiple pellets. Also, implants
may be made periodically during treatment periods in order
to maintain proper animal drug levels.



~ fromabout 0.001 to 10 ny/day/ kg of body wei ght. Paste fornul ations
sui tabl e for subcutaneous injection can be prepared by g%spersing a formul
| 15 al.kanesul fonanilide derivative in pharmacol ogi cally- acceéptable oil
(ie, peanut oil, corn oil, sesame oil, etc). Pel | ets for subcutaneous —
i njection can be prepared by mxing a faqrula | al kanesul fonanilide
derivative with a suitable diluent (eg‘ﬂaﬁfbowax", carnauba wax, etc - 20

" Car bowax"

is a registered Trade Mark). A lubricant (ie magnesi um or

cal cium stearate) can bg, agflede i&n | 6Proreetbs 8R! fPbiRE Pa®edSand n order
to obtain the dosage | evel s necessary tggachiﬁve esirgdfxesults (ie
AABARLIBRTRED t +0

i ncrease in gYeAR 93k k0 ofRL 2B HPB ov

B RPm8 gma Totes), it

my be necessgfyakés@lifdmasi Bfdesl tbpmeaisigredducing) animalpl @ies- may be

made peri odi cal | urin eat ment. periQds.i.n_order t i_nt aji.n ,proper
ani mal drug I%H%ﬁgf% ’egﬁiéﬁd}?i%ﬂhgﬂcggf88F§°gﬁg§¥oﬁ?hqggpegt§%d'Iean neat
rgt i osjzaiomi st Wathorthef use mf amater kahesahfometihodses &-o

1257 LG, (A el WAt do) SRR Gl bRy of Teed

to fat
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superior quality meat animals in a short period of time
while incurring minimum feed costs.

The following non-limiting examples further
serve to illustrate the invention.

: EXAMPLE 1

Preparation of'2’-hydr0xy-5'A[l-chloro-Z-(iSOpropyl-
amino)ethYl]methanesulfonaniiide-hydrochloride

A l-g sample of 2'ahydroxy-5'-[l-hydroxy-z-
(isopropylamino)ethyl Jmethanesulfonanilide is added
to 2 mL of ice-cold thionyl chloride. The mixture
is then stirred at ambient tedperature until .the re-
action is completed. Excess thionyl chloride is re-
moved ;g vacuo; and the residue is washed with ethyl
ether thus yielding the product compound. ' '
' The compound 2'-<hydroxy-5'-[{l-chloro-2-(iso-
propylamino)ethyl Jmethanesulfonanilide hydrochloride
can also be prepared by heating 1 g of 2'-hydroxy-5'
-[l-hydroxy-2-(isopropylamino)ethyl Jmethanesulfonanilide
in 10 mL of dry acetonitrile or dry dimethoxyethane
containing 2 mL of thionyl chloride at reflux temperature
for 10 minutes following the procedure described in the
Journal of Medicinal Chemistry, 19, 632 (1976):

a
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veal ed in the present invention, producers can nmarket superior quality nmea

' anlnals in a short peri:od of time while incurring mninumfeed costs. The

"

follmmnng non- I|n1t|ng exanpl es further 10 serve to illustrate the
i nvention. . EXAMPLE 1 Preparation of 2'-hydroxy-5'-[I-chloro-2-(isopropyl-
an1no)ethyl]nethanesulfonanlI|de hydrochl oride A |l-g sanple of

2' -hydroxy-5"'-[1|-hydroxy-2- (|sopropylaﬁﬁno)ethyl]nethanesulfonanlI|de S
added to 2 nL of ice-cold thionyl chloride. The m xture is then stirred at
anbi ent tenperature until the re- action is conpleted. Excess thionyl

chloride is re- 20 noved in vacESAMBEH Phe residue is washed with ethyl
ether t hus )uyyéygghgﬁghrgthmuhyayagyugi (mubﬂhﬁﬁEREEklsopropyl-

- hydr oxy- 5" ={1T=THI o1 0-2-(150-_ propyram noj) etn neﬁ angsultonanilide
hydrochlorldéL g4l fgn LhS%r oxy-5' 25

-[1 - hydr oxy- 2- (i sopr opy amig)Gatigly Jofe A taasindong ! 4 [ echtod®-24 of dry
"o e S SR TSR A A T8 bRaddsELge) 0o oL
Journal of Med cadded Chenilft mf, of9abs®duteo”Phargyl 3nd heated at
reflux for 30 minutes. The mixture is evaporated to
dryness, and the residue is washed with ethyl ether
thus yielding the product compound. The same procedure
10 is used to prepare 2'-hydroxy-5'-[l-isopropoxy-2-
(isopropylamino)ethyl Jmethanesulfonanilide hydrochloride,
L m.p..121-123, by substituting isopropanol for ethanol
in the above reaction.
Neutralization of the 2'-hydroxy'S'-[l-ethoxy-
15 2-(isopropylamino)ethyl]methanesulfonanilide hydrochloride
salt with aqueous sodium hydroxide yields the free base
of this compound which can be separated from the
aqueous solution and readily converted to other acid
salts by tritration.

20
EXAMPLE 3
Preparation of chloro intermediates
Several chloro intermediates can be prepared
by the method of Example 1 as illustrated in the
25 following equation:

¢l

™ oc1
HO.Q-_CH-CHZ-NRIRZ soclp HOQH-CHZ-NRIRZ.HQ
30

NH-SO2Rg NH-502Rg

qu



-15- EXAMPLE 2 Preparation of 2'-hydroxy-5"'-[I-ethoxy-2-(isopropyl-
anlno)ethyl]nethanesulfonanlI|de hydrochloride A |l-g sag¥ e of

- hydroxy-5"-[l-chloro-2- 5 i sopropyl ani no) et hyl ] met hanesul f onani | i
-hydrochloride is added to 10 nmL of absol ute ethanol and heated at refIUX‘
for 30 mnutes. The mxture is evaporatedggo dryness, and the residue is
washed with ethyl ether thus yielding the product conpound. The sane
procedure 10 is used to prepare 2'-hydroxy-5"-[1-isopropoxy-2-
(1 sopropyl am no) et hyl ] et hanesul fonani |l i de hydrochl oride, mp. 121-123, by
substltutlngwhép@;ngﬂggtﬁeuegt@a@we-|n t he above reactlon Neutralization
of the 2'-hydroxy'5"'-[I|-ethoxy- 15 :
2- (i sopropyl am no) et hyl ] met hanesul f onani | i de hydrochLorlde salt - with
aqueous sodi ury hydroxi de yi el dB@athe free base of this conpoundgihi ch can be
separated fromthe aqueous sotfttion and readily converted to™other acid
salts by gritration. 20 EXAMPLE 3

H

t-butyl ' ' methyl

H n-propyl . . -~ methyl

H l;propyl ' o | n-butyl

methyl | methyl ' ' methyl
10 H benzyl | o methyl

H _ t-butyl " n-propyl

ethyl ~ ~ ethyl ©  methyl

H " phenethyl | - methyl QJ

H a,a-dimethylphenethyl methyl
15 |

EXAMPLE 4

Preparation of_ethers

Several ethers can be prepared according to
the method of Example 2 as illustrated in the following

20 ,
equation:
Ho@-CH-CHZ-NH-Rz R, |-|0-< §-CH-CH2-NH-R2
25 '
NH-S0CH3 -HC1 NH-S02CH3 -HCL

30
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Preparation of chloro internediates Sever al

.35

(isopropylamino)ethyl ]Jmethanesulfonanilide can be
prepared following the method described in Example 5
with the substitution of sodium thiophenoxide for
sodium phenoxide.

chloro internedi ates can be 3f
-prepared by the nethed of Exanple | as illustrated in the 25 followng
equatlon 30 [err] 35 -16- wherein substituents are: [err]
R2 R8 H t-butyl
met hyl H . n-propyl met hyl H
| - propyl n- butyt7#et hyl - nmet hyl
nmet hyl H benzyl . nmet hyl H
t - butyl n- propyl et hyl et hyl
met hyl H wherein sybistiefiuedts are: met hyl H
[err],[err]-dimnmethyl phenet hyl nmet hyl 15 EXANPLE 4 Preparation of
et hers Several ethers can be prepared accordlng to
Ro Re M.P.°C
5 isopropyl ' . methyl
isopropyl . benzyl
isopropyl . ' : “allyl
t-butyl ' ethyl
isopropyl isopropyl 121-123
10 phenethyl _ ethyl
a;d-dimethylphenethyl methyl
Y a,a-dimethylphenethyl ethyl
isopropyl n-butyl
_ isopropyl - n-hexyl
15 a,a-dimethylphenethyl isopropyl 210-212
EXAMPLE 5‘_ :
Preparation of 2'-hydroxy-S'-ﬂphenoxy-?-(isopropylamino)-
ethyl Imethanesulfonanilide
20 A 3.25 g sample of 2'-hydroxy-5'~[l-chloro-2-
' (isopropylamino)ethyl Jmethanesulfonanilide hydrochloride
is slowly added to 45 .g of sodium phenoxide in 150 mL
of dry tetrahydrofuran at 0 to 59C under Np atmosphere.
The mixture is stirred for 24 hours at ambient tempera-
&/ 25 ture and then poured on_ice whereafter the crude product
compound is separated.
| EXAMPLE 6
Preparation of 2'-hydroxy-5'-[l-phenylthio-2-(isopropyl-
amino)ethyl lmethanesulfonanilide
30 The compound 2'-~hydroxy=-5'-[l-phenylthio-2-



the nethod of Exanple 2 as illustrated in the folloﬁﬁng equation: [err] 25°

"30 .35 -17- wherein substituents are: R2 R6
MP.[err] 5 i sopr opyl nmet hyl |?§‘Lpropyl >
benzyl i sopropyl : allyl t-butyl e
et hyl isopropyl © 1sopropyl 121- 123 10

phenet hyl ethyl FI8-, [err]- dlnethylphenethyl

methyl [err],[err]- dlnethylphenethyl et hyl isopropyl

n- butyl i sopropyl n- hexyl 15

[err],[err]-dinmethyl phenet hyl sepropyl 210- 212 EXANMPLE 5
Preparatlon of 2'-hydroxy-5"'-[1- he%%%%gégfzsopropylanlno)

Preparation of 2'-hydroxy 5'-[l-methylthio-2-(isopropyl-
am1no)ethyl]methanesulfonanlllde '

A 1-g sample of 2'-hydroxy-5'-[l-chloro-2-
(isopropylamino)ethyl IJmethanesulfonanilide hYdrochloride
is slowly added to 5 mL of methylmercaptan in 25 mL of
ethylene dichloride at 0 to -109C under N atmoéphere.
This mixture is first stirred several hours at iceAbath
temperature and then stirred at ambient temperature
for 24 hours. The mixture is filtered. The filter'cake-
is washed with ethylene dichloride, added to water, and _
basified with 10% NaOH solution to pH 10 in an ice bath. v/

. The aqueous mixture is extracted several times with '
methylene chloride. The combined éxtracts'are dried
over MgSOy and evaporated to dryness thus yielding the
crude product compound.

EXAMPLE 8

10

15

. Several thioethers can be prepargd-using the
20 method of Example 7 as illustrated in the following

equation:
25 H0d<:::::>-CH-CH2-NH-R2 27275 HO- $>-CH-CH2-NH -R2 v
]
NH-S02CH3 S NH-SOzCH3

30

.35



et hyl ] net hanesul fonani | i de 20 _ A 3.25 g sanpl e of 53
2' -hydroxy-5"-[I|-chloro=2- (isopropylam no)ethyl]nethanesul fonanilide
hydrochl oride.is slowy added to 45 g of sodi um phenoxide in 150 nL of dry
“tetrafydpofwnan at 0'to 50C under N2 atnosphere. The mixture is stirred for
24 hour¥ at anbient tenpera- 25 ture and then poured on ice whereafter
the crude product conpound is separated..{gXAMPLE 6 Preparation of

2' - hydroxy-5'-El - phenyl t hi o-2- (i sopropyl - am no) et hyl net hanesul fonanili de
30 The conpound 2'-hydroxy-5"'-[1I-phenylthio-2-

(i sopropyl am no) et hyl ] met hanesul fonani | i de can be prepared follow ng the
met hod descri hdxeneimaupfitd BieRt$ &M’ substitution of sodi um t hi ophenoxi de
for sodi um phenoxide. .35 -18- EXAMPLE 7 Preparation of

2' -hydroxy-5"-[1-nethylthiq-2-(isopropyl - anino)eth%{JnethanesulfonaniIide
A |-g sanple of 2'-hydroxy<2 -[I-chl oro-2- Jall

> . - .
isopropyl _ isopropyl
isopropyl . benzyl
t-butyl ~ methyl
phenethyl methyl

10 « ;0 -dimethylphenyl methyl
isopropyl ethyl
isopropyl allyl

-/
Use of NaSH in place of RySH without further

15 basification yields:

HOO—CH-CHZ-NHRZ

20 NHSO02CH3

25
30



5 (i sopropyl am no) et hyl ] met hanesul fonani | i de hydrochloride is slowy added’
to 5 nL of nethylnercaptan in 25 nlL of ethyl ene dichlog%de at 0 to -100C
ynder N2 at mosphere. This mixture is first stirred several hours at ,

i ce-bath 10 tenperature and then stirred at ambient teﬂmr&urefoﬁ%ﬁ/
hours. The mixture is filtered. The filtgp_cake is washed with ethylen
dichloride, added to water, and basified wth 10% NaOH solutlon to pH 10 in
an ice bath. The aqueous mxture is extracted several times with 15

met hyl ene chl oride. The conbined extracts are dried over [err] and
evaporated to dryness thus yielding the crude product conpound. EXAVPLE 8
Several thioethers can be prepared EXAMBLENh8 20 nethod of Exanple 7 as

1 ustrated ig, Une, {91} 0 1\0p €0GE} A8y PAmino) -1 -hydk @i tAY1 i1 1rmelO-

wher ei n substS+wehts—ed
hydrochlorlde

5 .
A mixture containing 36.2 g (0.2 mole) of 4'-

hydroxy-3'-nitroacetophenone, 15.7 g of acetyl chloride,

22 mL of 50% KOH solution, 200 mL of H20 and 300 mL of

95% ethanol is stirred and heated to reflux for 18 hours.

10 The mixture 1s evaporated to remove ethanol and the
aqueous mixture is extracted with CHCl3 to solubilize

the product. The CHCl3 extract is evaporated to dryness

to afford U4'-acetoxy-3'-nitroacetophenone, which is : ;J

brominated with an equimolar quantity of Bry in CHClj3
(100 mL) to afford 2-bromo-4'-acetoxy-3-nitroaceto-
phenone. This phenacyl bromide is then reacted in 100 mL
of ethanol with 2 equivalents of isopropylamine to
afford 4'-acetoxy-3'-nitro-2-isopropylaminoacetophenone,
which isolated as the hydroehloride by the procedure
reported by Larson et al. in Journal of Medicinal
Chemistrx, 10, 467 (1967) for a related compound. This
ketoamine is then hydrogenated in 90% aqueous ethanol
with 0.5 g of 10% Pd-C/3.5 kg/cm2 Hy pressure in a Parr
hydrogenator until the uptake of Hj is completed. The
25 mixture is filtered, and the filtrate is evaporated to
dryness to afford the crude title compound. N

15
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R [err] isopropyl | sopr opyl %k_
I.sopr.apyl benzyl t-butyl nmet hyl

phengt hy| met hyl 10

[err] Terr]-dinethyl phenyl met hyl i sopropyl et hyl

| sopropyl , allyl Use of NaSH in place of R7/SH w t hout

further 15 basification yields: [err{228 25 30 .35 -20- EXAMPLE 9

2' - Acet oxy-5'-[2- (i sopropyl ani no) - | - hydr oxyet hyl ] ani | i ne hydrochl oride 5 A
m xture containing 36.2 g (0.2 nole) of 4'- hydroxy-3'-nitroacetophenone,

15.7 g of acetyl

10

20

30

.35

Chlorlﬁ%ﬁilarly, substitution of pivaloyl chloride,
butyryl chloride, propionyl chloride, isobutyryl
chloride, and valeryl chloride in place of acetyl
chloride in the above sequence affords the correspond-
ing 2'-pivaloyoxy-, 2'-butyryloxy-2'-propionyloxy-,
2'-isobutyryloxy-, and 2'-valeryloxy-5'-[2-(isopropyl-
amino)-l~-hydroxyethyllaniline hydrochloéides. Similar-
ly, substitution of the isopropyiamine by E-butjlamine,
2-butylamine, ethylamine, n-propylamine, cyclopentyl-
amine and @,c-dimethylphenethylamine affords the
following compounds:

0 OH

n ! |
(CH3) 3C-C0-©-CH-CH2-NHR 1 .2HCl

NH2

Ry = t-butyl, 2-butyl, $CH2C(CH3)=-, ethyl, n-propyl,
cyclopentyl. '



.stirred and heated to reflux for 18 hours. 10 The m

22 nmL of 50% KOH sol ution, 200 nL of H20 and 300 niL ofgziwbethanol is

to renmove ethanol, and the aqueous mxture is extracte

Fe i s evaporated
with CHC13 to ™

.sol ubilize the product. The CHCL3 extract is evaporated to dryness to’ b4

afford 4'

-acet oxy-3' - ni troacet ophenone, Midi.ch is bromnated with an

equi nol ar quantity of Br2 in CHC13 (100 nL) to afford

2-brono-4'-

acet oxy- 3- nltroaceto- phﬁmmmELEThms phenacyl bron¥de is then
reacted in 109 L .
4' - acet oxy- 3'=H

ne to afford
5?3&%5555 t he

hydrochlor|deamynohetgzbdedﬂhengsulfbaggnﬂédeby Lafson et al. in Journal
of Medicinal Chemstry, Zloplegzog}§g§13ﬁ hlgrggb@@aﬁh%ggg%uqqg Thy oT 0%

ketoamine is then h drogenate

A)aqueous et han

Pd- C/ 3.5 kg/ cwpieh kﬁeﬁ%ﬁﬂ%?? e mefpdoslgerscsibed: in Examphe ke of H2

is conplgged. i r@@iu. orf‘ MEGHeisSrédﬁé@defh aaPQrPhﬁ%éibééﬁé%i-%:ieﬁ’k?porat ed
to dryness to a£ f Pt%g ru?e title conpound

10

15

20

25
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he mixture is filtered, and the solvent-
is removed to afford crude 2'-pivaloyoxy-3'-aminoace-
tophenone. This material is stirred in 75 mL of pyridine
and 4.32 g of methanesulfonyl chloride is added dropwise
at 259C. After three hours, the mixture is poured into
an ice water mixture, and the precipitate is collected
and washed with Hp0, dilute HCl and H0 successively to
afford 2'-pivaloyloxy-5'-acetylmethanesulfonanilide.
This material is then brominated by the procedure of
Example 9 to afford 2'-pivaloyloxy-5'-(2-bromoacetyl)-
methanesulfonanilide, which is then reacted with iso-
propylamine according to the-brocedure of Example 9 to
afford 2'-pivaloyloxy-5'-(2-isopropylaminoacetyl)-
methanesulfonanilide hyqrochloride. This intermediate
is then reduced by the procedure of Example 9 to yield
2'-pivaloyloxy-5'~[(2-isopropylamino)-l-hydroxyethyl]-
methanesulfonanilide hydrochlo»ide.

Similarly, the following compounds are pre-
péred by the above sequence with or without different
acyl chlorides (RyCl) for pivaloyl chloride and with or N
without substitution of RjRoNH for isopropylamine.

QH

R40-<:;:::>»CH-CH2-NR1R2

NHS02CH3



Simlarly, substitution of pivaloyl chloride, butyryl chloride, propionyl 2
chl oride, |sobutyryl chforide, and valeryl chloride in place of acetyl 5 ?
chloride in’the above sequence affords the correspond- ing 2'-pival oyoxy-7

2' - bhryryloxy 2' - propi onyl oxy-, 2'-isobutyryloxy-, and

2' -val eryl oxy-5'-[2-(isopropyl- am no)-I|-hydroxyethyl]aniline

hydrochl orides. Similar- ly, substituti.@n.of the isoprepylanm ne by
t-butyl am ne, 10 ° 2-butyl ani ne, ethylam ne, n-propylam ne, cyclopentyl -
amne and [err],[err]-dinmethyl phenethylam ne affords the foll ow ng

conpounds: 15 [Err] 20 [err] = t-butyl, 2-butyl, [errh ethyl, n-propyl,
cycl opentyl. 25880 .35 -22- MPLE 10
2' - PlvaloyIOE% Eo[l hydr oxy- 2- (herr] [err]- dlqgggp&ggqnethyl
CH3C0 : H . @,a=-dimethylphenethyl
5 CH3CO H t-butyl
C2HgCO H isopropyl
C2H5CO H a,a-dimethylphenethyl
C2H5CO H _t-butyl
n-C3H7CO H isopropyl
10 n-C3H7CO H t-butyl
n-C3H7CO H a,a-dimethylphenethyl
o i-c3HCO - H isopropyl
' i-C3H7CO H a,a~dimethylphenethyl
i-C3H7CO H t-butyl
15 pivaloyl . H t-butyl
pivaloyl H a,ae-dimethylphenethyl
pivaloyl .. H cyclopentyl
pivaloyl methyl methyl
20 _ EXAMPLE 11

N-{2-Hydroxy=-5-[l-hydroxy-2-(isopropylamino)ethyl ]-
. phenyl}dimethanesulfonamide
In 250 mL of CHCl, containing 26 mL of tri-
ethylamine, 20 g of 3'-amino-4'-benzyloxyacetophenone is
\~/ 25 stirred at 10°C and 19 g of methanesulfonyl chloride is
added gradually. The mixture is then stirred at room
temperature for 24 hours and extracted with 10% aqueous
NaOH solution. The CHxCl, solution is further washed
with H20, dried over MgSOy, and evaporated in vacuo until
30 crystallization begins to occur. The dimethanesulfon-
amide derivative (A) is then collected. In 100 mL of
dioxane containing 7 mL of H20, and 7 mL of H20, and

.35



am no) et hyl ] met hanesul fonani | i de 2' - Pi val oyl oxy-3' -nitrqQacet ophenone (10
g), which is prepared by the nethod described in Exanp 9, 5 in 200 nmL
of MeOH is reduced in a Parr hydrogenator with 0.2 g of PtQ2. - The‘nixtQLs
-is filtered, and the solvent is renoved to afford crude i T
2' - pi val oyoxy- 3" - am noace- tophenone. TQ%?_naterial is stirred in 75 nL of
pyridine and 4.32 g of nethanesul fonyl Thioride is added dropw se 10 at
250C. After three hours, the nmixture is poured into an ice water nixture,
and the precipitate is collected and washed with H20, dilute HC _and H20
successi vel y &.@ gf bfr dekenpumad byx s, Fompeund deilifapddgdr 8RAALRLLE. This

material is tabceg'obf M RGNy iheoRteRAdYr ol akboveExagRtep8rtadgf f ord
2' - pival oyl oxy-5"- tyl

_ _ _ Z2- bronoacet yl) - nethanesulfgnank]|de ngch_i t hen
reacted wit hanso-thg oByKEHFRe IfcAakeR 20 FREIPX.ESIUR o %&angpg 9to
af ford 2' - pi \eailx@lraxisb debd lorariedpyliati Acstebykl- carbbanesilteradi, i de
Sl 6 8 1o i ITaPORREAA 5 Bkyrass L1 FRSER, oyt Aees H0UTE Bt byl
met hanesul f onfinidd dd thy $00chLoofdeH Gl i dnd Iwashed fil¢owith ddthabnds are
CrborPaes Pt ey TG B R U g Byl
[err] for isopragpottatedd.o dryness to afford the crude glyoxal, which
is further dissolved in 100 mL of CH2Cl,. A half of this
solution is stirred, and 3.2 mL of isopropyl amine is
gradually added. After one hour, the mixture is evapo-
rated to dryness; the residue is triturated with ether
and filtered. This solid is stirred in 250 mL of ethanol
" at 159C and 2.4 g of NaBHy is added in one portion. The
mixture is stirred at room temperature overnight and
evaporated to dryness. The residual solid is heated in
200 mL of boiling CHpCly and filtered. This washing
procedure is repeated twice. The remaining residue is
_partially dissolved in 30 mL of CH2Clz, and the mixture
is washed with H20 (3 X 200 mL). The CHpCl, solutions are
combined, washed with H20 (3 X 300 mL),'dried over MgSOy,
and evaporated to dryness to afford a yellow oil. This
oil is triturated with Et20 to afford 5.5 g of pale-yellow
solid (B) after filtration. A 5-gram sample of B is added |
to 200 mL of MeOH containing 1 g of 5% Pd-C and hydrogen- o/
ated at 50-45 p.s.i.g. until uptake of Hy is completed.
The mixture is filtered; the catalyst is washed with 50 mL
of MeOH, and the methanol solutions are evaporated to
dryness to afford the crude title compound, which is
washed with ether; m.p. 1T4°C.
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phenyl ] di met banesul fonam de I n 250 nL of CH2Cl12 containing 26 nL of tri-
et hyl am ne, 20 g of 3'-am no-4'- benzyloxyacetophenone}ﬁ} 25 stirred at
100C and 19 g of nethanesul fonyl chloride is added gradually. "The n1xtqu’
is then stirred at roomtenperature for 24 hours and extracted wth 1929,
aqueous NaOH solution. The [err] solution is further washed w th H20;

dried over [err], and evaporated in %cuo unti|l 30 crystallization begins
to occur. The di nethanesul fon- am dé®Terivative (A) is then collected. In
100 nL of dioxane containing 7 mL of H20, and 7 nL of H20, and .35 8.2 ¢
of sel eni um di oxi de, conmpound A |§§§ggig gbadually at 70[err].. Heating is
continued for an overnight peri od; xture is heated at reflux for
an hour. The m xture is decolorized with activated carbon filtered, and

evapor at ed tmgag&%ian' BsVEEuR: 8031%%‘1&,3%' ¢3! 1gid eh% PeVirByefl0 M of
CH2C12 and m a » Hblh the leh¥ '“ '-- ﬂhﬂk o .

dried over [ eBFUD aiRe ~‘- e AT IR LY J
which is furf§ 1T 0 T i
solution i_s Strrre 0 amn
emale mlce %@ %arwort% Farms are received -
when they are six weeks old. They are housed ten to a

cage in air-conditioned rooms (22°C.to 25°C) with
automatic diurnal illumination (14 hours light and 10
hours dark). Compounds of thée invention are added to a
10 basic diet of "Purina" (registered Trade Mark) Laboratory - .
Chow which is supplied ad libitum and c¢ontains the o
following ingredients:

TABLE I
‘Description of Diet

15 Guaranteed Analysis %
' Crude protein not less than 23.0
Crude fat not less than ' 4.5
Crude Fiber not more than 6.0
Ash not more than ' - 9.0

20 Ingredients

Meat and bone meal, dried skimmed milk, wheat germ meal,
fish meal, animal liver meal, dried beet pulp, ground
extruded corn, ground oat groats, soybean meal, dehydrated
alfalfa meal, cane molasses, animal fat preserved with BHA,

25 vitamin Blz.supplement, calcium pantothenate, choline
chloride, folic acid, riboflavin supplement, brewer's
dried yeast, thiamin, niacin, vitamin A supplement,
D-activated plant sterol, vitamin E supplement, calcium
carbonate, dicalcium phosphate, iodized salt, ferric

30 ammonium citrate, iron oxide, manganous oxide, cobalt
carbonate, copper oxide, zinc oxide. Water is also
allowed ad libitum.



gradual |y added. After one hour, the mxture is evapo- rated to dryness; A
the residue is triturated with ether -and filtered. This solid is stirred in™
250 nL of “et hanol” at 150C and 2.4 g of [err] is added in one portion. The
h&xture is stirred at roomtenperature overni ght and evaporated to
dryness “The residual solid is heated in 200 nL of boiling CH2Cl2 and
filtered. This mashlng procedure is repedt®ed twice. The remai ni ng residue
is partially dissolved in 30 nL of CH2C12, and the mixture 20 i s washed
with H20 (3 X 200 nm.). The CH2C12 sol utions are conbi ned, washed with H20

(5,500 i) g1 ed OV riglil oo B Uik D55 a1 2

pal e-yel | owf aelsiign(eﬁ) ttarf mdicef iclm i orffach Inpatmentiplie tised swatIMed4§5
200 L | 9 r

b o uptak@qucalt'l i’s e"ﬁégﬁl&h r\&é\&@cplgeﬂ:"rr‘aﬁtltere o

p.s.i.g. unt| | ete e mxture is d St he
catal yst §s kReHFEd axet rteyocwté‘lollv@@&e&?arﬁ?q © et | cartainenkenr

evapor ated t gidleyNePrulgd alrleomd xiede i¢r Wit td1dt DOy Ndosaké Chevst 30
washed with ?t ﬁgatedp % %gr%h wé%er aégsoffered ad libitum over a
12-day test period. Feed spilled is collected during the
test period. At the end of the éxperiment the collected
10 feed is weighed and the mean feed consumption per cage of
ten mice is determined for each treatment. The mice are
weighed as a group of ten and the weight gain is deter-
hd mined. The mice are sacrificed by cervical dislocation.
The right uterine fat pad of each mouse is removed. The
15 fat pads for each cage of ten mice are weighed as a unit.
A4 correlation between the reduction in fat pad
weights of treated animals and reduction in total body fat
of treated animals has been previously established. This
relationship was established using several treatment groups
20 in which the total body fat of treated animals was deter-
mined and found to correlate closely with reduction in fat
pad weights of animals receiving the same treatment.
Results of representative experiments are
presented in Table II. These data indicate that compounds
Y, 25 of the invention cause increases in growth as measured by
weight gain and concomitant decreases in body fat of
experimental animals.
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The follow ng conpounds are prepared in the above manner with or wthout
substitution of nmethane- sulfonyl chloride with the a priate [err] and
with or without substitution of isopropylamne with [err].

. [err] 10 R8 [ |
R2 [err] I sopropyl met hyl t-butyl 15 rret_hy}
a, a- di net hyl phenet hyl, i sopropyl '2$'sopropyl n-jput yl -
i sopropyl n-butylg o t-butyl n-butlyl _
[err][err]-dimethgl pkenéﬂﬂ/ 20 i sopr opyl t-butyl isopropyl
[err][err]-dinet hgl phenes i8] emebhyt o © ™ © cycl ppentyl net hyl-
a- et hyl phenet hyl enetjhyl2 8| @ = = o a@shyl} 25980 35
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26-" EXAMPLE 12 Eval uation of test conpounds for incr easing the growth rat ehg
of animal s and enhancing the | ean neat-to-fat ratio thereof by reducing

‘fat- 'dq'eposi tion in said aninmals and increasing the | ean neat thereof 5

Cl-F f_fké’rfeil e mce fromCarworth Farns are received when they are six weeks

old. * They are housed ten to a cage in ®a€9%=conditioned roons (22 Cto 25C)

wi th automatic diur al illpmnation (14 hdurs light and 10 hours dark).
Conmpounds of the in ent4j_;® are added to a |10 basic dietf of "Purina"
(registered Trade rk) I:aa(_)_ratorwy Chow whlich is supplijed ad |ibitum and
contains the followj|ng E@edi@nts:%&éL . Descriptior] of Diet 15
Guar ant eed Anal ysi's Soln B8 2F "poc'flde protdin not less than
23.0 Crude fat not less2than + + ! + 1 4'5 Crude |Fi ber not nore than,
6.0 Ash not nore than e 9.0 20
| ngredi ents Meat and bone geal, dried skinped mlk, whgat germneal, fish
nmeal , animal |iver al , ,_9 i ed beet pulp, pround extruded corn, ground oat
groats, soybean neal}, del"E'irated
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al fal'fa neal,
B12 suppl enent,

suppl enment ,
car bonat e,
i ron oxi de, manganous
Water is also all owed
treatnments are randon
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ten control cages eag
diet at the dosage |¢
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m ned. The mice are sacrificed by cervical dislocation. The right uterine l@l)—
fat pad of each nouse j-8 renpbved. The 15 fat pads for each cage of ten mice
are weighed’as a unit. A correlation between the reduction in fat pad
wei ghsof treated arimls and reduction in total body fat of treated

ani mal s has been previously established. =¥hs rel ationship was established
usi.ng several treatgent grloups 20 inl which thejtotal body fpt of treated
animal s was deter- -n n&legnd found tp correlatge closely with reduction in
fat pad wei ghts of ani @fss recgi vingl t he_sanme f{reat mget. Repults of
representative expefi nsg]i’és are:preseptedsin Table I1.JThese| data indicate
t hat conpounds 25 off the%|nvention cause+i ncre@ases imgrowp as neasured by
wei ght gain and congdonit & delreasef in body {at of experipental aninals.
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CLAI MB: 1. A conpound having the structure: [err] wherein X is [err] or hjr
[err]; Rl is hydrogensor Cl-C4 alkyl; R2 is hydrogen., Cl1-C4 al kyl,
benzyl; phenet hyl, a-nethyl phenethyl, or a, a-di methyl phenethyl; R3 is OR6
or SR¥"" R8 is Cl-C4 alkyl; R6 is Cl-C6 al kyl, benzyl, phenyl or allyl;
[err] is hydrogen, Cl1-C6 al kyl, benzyl, phenyl or allyl; wth the provisos
that when [err] is behzyl, phenethyl a-me3myl phenethyl or aa-dinethyl -
phenet hyl, [err] of  NRLR2 |is hydroggn; and whegn X is [err], R is OH  and
the optically active isoffgrs, 3 and |the pharnmgcol ogically acceptable acid
addition and netal gal t§§ hereof. 2.} A conmpound according to Caim1,
wherein R3 is OR6. 3. R=lonpound adcording.to Claim1l, N-{5-{2-

[ (aa- di net hyl phenet hyl )‘ara o] - | - hydrloxyet hyl } -R' - hydr oxy-

phenyl ] di net hanesul flonas,de, and theg optical isoners and acid addition
salts thereof. 4. A rret:ﬁg,g for incrgasing the growh rate and the |ean
neat-to-fat ratio off neat-produci ng jani mals, cpnprising adm nistering
either orally or parlenterally to neat-producing animals a growt h- pronoti ng
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enhahcing amount of a conmpound having the formula [err wherein, Rl is
hydrogen or Cl1-C4 alkyl; R2 is hydrogen, [err] alkyl, eycloalkyl C3- G5,
benzyl, phenethyl, [err]-nethyl phenethyl or [err], [err] dlnethylphenethiL

R3is OH OR6 or SR7; R4 is hydrogen, [err] e'kyl, benzyt—or [err].

al kanoyl; [err] is hydrogen et hyl Qfy ¢ et hyl ; [err

benzyl, phenyl r allyl; R7 is hydrogen Cl- 06 m‘u‘Mﬁ )ﬁenyl or
allyl; X is NHSO2R8, N(S2R 8)2' [err], NHCORL, 1)2 [err],
or NWKII}ben;thIM is Cl-C4 al kyl ; R9 is Cl- aIkyI with the provisos
that.when R2 TS ¢cyclo- al kyl C3-C5, bhenzyl, phenethyl,

[err]-nethyl phenet hyl br [&r¢qupeind Qﬂ?ﬁﬂ%ﬂﬂqﬁuﬁﬁﬁqﬁﬂ“r?err] of [err] is
hydrogen; and when [err]is [err] or [err], X is only NHSO2R8; and further
that the Rl group in (R1)2 may or 2 not be identical substituents;

and.the optically active isoner, o o] y acceptable acid
nﬁ?g%aww ng to Claim4 wherein

addition and netal salts thereo
en; [err] is hydrogen or Cl-C4

R4 is hydrogen; [err] is OH [err]
al kyl;  R2 is hydrogen, Cl-C4 alkylgga a di et hyl -

wherein X ‘is NHSOZR8 or N(Sost)z; -Rl is hydrogen or
Cl-C4 alkyl; R2 is hydrogen, 01-04 alkyl, benzyl,
phenethyl, ac-methylphenethyl, or a,a-dimethylphenethyl;
R, is OR, or SR,; R, is C.-C, alkyl; R6 is C,-C, alkyl,

3 6 7’ 8 1 74 1 76
benzyl, phenyl or allyl; R7 is hydrogen, 01706 alkyl, .
benzyl, phenyl or allyl; with the provisos that when R, (O a

is benzyl, phenethyl a-methylphenethyl or o,a-dimethyl-
phenethyl, R; of NR,R, is hydrogen; and when X is
N(Sost)z, R3 is OH; and the optically active isomers,
and the pharmacologically acceptable acid addition and
metal salts thereof.

2. A compound accofding to Claim 1, wherein R3
is ORe. ‘ '

3. A compound according to Claim 1, N-{5-{2-
[(a,a-dimethylphenethyl)amino]—1-hydroxyethy1}-2'-hydroxy-
phenyl}dimethanesulfonamide, and the optical isomers and
acid addition salts thereof.

4., A method for increasing the growth rate and
the lean meat-to-fat ratio of meat-producing animals,
comprising administering either orally or parenterally to
meat-producing animals a growth-promoting and lean meat-

enhancing amount of a compound having the formula

R,Q Q CH-CH-NR, R,

R, R
3
x > °

o



phehyl or a-nethyl phenethyl; X is NHSQ2CH3, N(R1)?2, [err], [err], [err]ﬂq
[err] or [err], where [err] is C1-C5 alkyl; with the provisos that when R
i s a-methyl phenethyl or a, a-di methyl phenethyl, [err] of NRLIR2 is hydrogen;
and, both [err] in (RI)2 may be the sane or different——substituents; and the

optically active isoners and pharnmacol ogi cal | ' Ld addition and
metal salts thereof. 6. A nethod:according ti“ﬂmﬁmﬁﬁ ﬂlgﬂg t he conpoynd
is 2'-hydroxy-5"'-[1-hydroxy-2-(isopr8pyl am no) sul f onani | i de

hydrochl oride. 7. A nethod according to Caim4 wherein the conpound is
2' - hydr.oxy-5"'-(2-[(a, a-di net hyl phenet hyl ) - .
am no] - | - hydr Feip,) Rgt Asnbydirpgeanpri Gg-Gydadkiilor i Bg. is h@drégent hod
> hydr oxy- & k-G %&#3353?2??%%?%958?53 oPROFY1oPRSRCERT onani 1 i de
hydrochl ori de *~Bethxirhsnptnyle0 donpdimetbrlahPeRthyd; | Rgr é8sPHg t he
growth and | eor sfaR raeia ai-oéem?scilccgndlkﬂm BBhgPLSorcontains a
conpound hav'%%- gaéiﬁaﬁ%§i; [ﬁgris hydrogen, methyl or ethyl; -R6 is
CI-C6 alkyl, benzyl, phenyl or allyl; R7-is hydrogen,
Cl-C6 alkyl, benzyl, phenyl or allyl; X is NHSOZRS,
N(SOZRs)z, N(R1)2’ NHCORI, NH—CO—N(Rl)z, NHS°2N<R1)2’
NHCOORQ, or NHCOO-benzyl; R8 is Cl-C4 alkyl; R9 is
CI-C5 alkyl; with the provisos that .when R2 is cyclo-
o alkyl C3-Cs, benzyl, phenethyl, a-methylphenethyl or
i _ a,a~dimethylphenethyl, R1 of NR1R2 is hydrogen; and when
R3 is OR6 or SR7, X is only NHSOZRS; and further that
the R, group in'(R1)2 may or may not be identical
substituents; and the optically active isomers and
pharmacologically acceptable acid addition and metal
salts thereof.

5. A method according to Claim 4 wherein R, is
hydrogen; R3 is OH; R5 is hydrogen; R1 is hydrogen or
Cl-C glkyl; R2 is hydrogen, CI-C4 alkyl, o,a-dimethyl-
phenyl or a-methylphenethyl; X is NHSOZCHS, N(R1)2’

- | NHCORI, NHCORI, NH-CO—N(RI)Z; NHSOzN(Rl)2 or NHCOORQ,

‘ where R9 is CI—CS alkyl;_ with the provisos that when R

L/ is a-methylphenethyl or a,a-dimethylphenethyl, R1 of
NR1R2 is hydrogen; and both R1 in (Rl)2 may be the same
or different substituents; and the optically active
isomers and pharmacologically acceptable acid addition
and metal salts thereof. ' :

6. A method according to Claim 4 wherein the
compound is 2'-hydroxy-5'-[l-hydroxy—z-(isopropylamino)
ethyl] methanesulfonanilide hydrochloride.

7. A method according to Claim 4 wherein the

. compound is 2'-hydroxya5'—(2-[(a,a-dimethylphenethyl)- .
. aminoﬂ-l-hydroxyethyl)mefhanesulfonanilide hydrochloride..

2



wherein, [err] is 'hydrogen or C1-C44 alkyl;s R2 is hydrggen, Cl1-C4 al kyl,
cycl oal kyl C3-C5, benzyl, phenethyl, [err]-methyl phenedhyt or

a, a- di met hyl phenethyl; R3 is OH OR6 or SR7;W-M aI
benzyl or C2-C5 al kanoyl; R5 is hydrogen, methyl or ethyl S Cl
al kyl, benzyl, phenyl or allyt; [err IS hydro m ‘\‘“m benzyl,
phenyl or all yI X is NHSO2R8, [er “[err] [err]
or NHCOO benzyl; [err] is [err] alkyl; R 1-¢ LaI Ryl W t h t he

Bﬂg\rﬁéfﬁir t .th rr\g{]ﬁgl E@net‘grcr)ﬁelt&p? ‘%I‘]",r[(%rlﬁ &R ncgjtz%%ﬂl cheRSIRAD B of [err]

i s hydrogen; cemsbuwddnig eﬂ’r—]hyc&dw—rﬂ'-efrl-&FWdrdﬂ::’r-sZ-em-ybli'eyldmincam further
that the [err fﬁﬁ |caI substituents; and
t he opticall ét%ﬂv%eﬂﬂs}bdrreggrt{sﬂfa noglr&r%c gréc)@f‘%y accept abl e acid addi tion
and met al sal ts theredi. mam%rmdf%@mﬂtw@iﬁ@cc@m ng to daim

9, wherein sajgh DN HS AHHA 1060 1daneLfOLtOlsdt 3 4Bio-& 11. An
ani mal feed conposition according to Claim9 or Caim10, which is an

ani mal feed PHIMESEiCARGMATR SHiNALH EARTALIDS 2 compound having

the formula:

R40 ?H-?H—NRle
Ry Ry
wherein, R1 is hydrogen or C1 -C 4 alkyl; R2 is hydrogen, A
-01-04 alkyl, cycloalkyl 03 C5’ benzyl, phenethyl,

c-methylphenethyl or @,a-dimethylphenethyl; R3 is OH,
OR6 or SR7; R4 is hydrogen,-cl-c4 alkyl, benzyl or _
C2-C5 alkanoyl; 'R5 is hydrogen, methyl or ethyl; R6 is
01—06 alkyl, benzyl, phenyl or allyl; R7 is hydrogen,
Cl-C6 alkyl, benzyl, phenyl or allyl; X is NHSOZRB,
N(s°2R8)2’ N(Rl)z’ NHCORI, NH-CO-N(Rl)z, NHSOZN(Rl)z,
NHCOORQ, or NHCOO-benzyl; R8 is Cl-C4 alkyl; R9 is
Cl-C5 alkyl; with the provisos that when R2 is cyclo-
alkyl C3 CS’ benzyl,.phenethyl,.a-methylphenethyl or
o,d-dimethylphenethyl, R1 of NR1R2 is hydrogen; and
when R3 is OR6 or SR7, X is only NHSOZRS; and further -
that the Rl group in (R1)2 may or may not be identical
substituents; and the optically active isomers and
pharmacologically acceptable acid addition and metal
salts thereof. '

10. An animal feed composition according to
Claim 9, wherein said compound is as defined in any one
of Claims 5-8.

11. An animal feed composition according to
Claim 9 or Claim 10, which is an animal feed premix,

concentrate or supplement.



37- 12. A conpound according to Claim1, substantially as described in anyk’
one of Exanples 2, 4+8 or 11 herein. 13. A nethod for increasing the grow
rate; a id thé | eah neat-to-fat ratio of neat-producing animals, according to
Clalﬁrﬂ ‘and substantial |y as herei nbefore des i mal feed
conposition, according to Claim9 and substan liﬂmmll‘a“i“]mp”mefore

descri bed.

12. A compound according to Claim 1,
substantially as described in any one of Examples 2, 4-8
or 11 herein.

13. A method for increasing the growth rate‘and 
the lean meat-to-fat ratio of meat-producing animals,
according to Claim 4 and substantially as hereinbefore
described. '

14. An animal feed compqsition, according to
Claim 9 and substantially as hereinbefore described.




