~

Exhibit XI

U.S. Patent 4,734,437




&

United States Patent [

(11) Patent Number: 4,734,437

Anderson et al. 4s5] Date of Patent: * Mar. 29, 1988
[54] GROWTH PROMOTION [56] References Cited
Darid B. And G U.S. PATENT DOCUMENTS
(5] Inventors: David B. o, Greenficld; Klaus 3818101 6/1974 Baile €t al. woomeom..... 4247300
K. Schmiegel, Indianapolis; Edward 4271195 6/1981 Keaslin 424/330
LVeenhuizen,Grmﬁcld,allofInd. . § - SRR
FOREIGN PATENT DOCUMENTS
[73] Assignee: fnlil.my and Company, Indianapolis, 67/3994 3/1967 South Africa .
OTHER PUBLICATIONS
[*] Notice: The portion of the term of this patent ~ Baker et al,, Use of an adrenergic agonist to alter muscle
subsequent to Sep. 1, 2004 has been and fat deposition in lambs, Fed. Prod., 42,1983 (3069).
disclaimed. Ricks et al., Use of a B-agonist 10 alter fat and muscle
deposition in steers, Fed. Proc., 42, 1983 (3070).
. Dalrymple et al., Use of the B-agonist clenbutero! to
 [21] Appl. No.: 860,729 alter carcass composition in poultry, Fed. Proc., 42, 1983
(2203). '
(22] Filed: May 7, 1986 Borsini et al., Lifz Sciences, 30, pp. 905-911 (1982).
Primary Examiner—Frederick E. Waddell
Related U.S. Application Data ‘évzfirt:ztfigeqt. or Firm—Charles W. Ashbrook; Leroy
[63] Continuation of Ser. No. 628,002, Jul. 5, 1984, aban-
doned, which is a continuation of Ser. No. 462,587, 57 ABSTRACT
Jan. 31, 1983, abandoned. B-Phenethanolamines are effective in promoting
» growth and improving feed efficiency and leanness inw
[51] Int. CL* A6IK 31/135 animals, ’
[s2] -US.CL 514/653
[S8] Field of Search 514/653 8 Claims, No Drawings



4,734,437

1
GROWTH PROMOTION

This application is a continuation of application Ser.
No. 628,002, filed July 5, 1984, now abandoned which
was 2 continuation of Ser. No. 462,587 filed Jan. 31,
1983, now abandoned.

- BACKGROUND OF THE INVENTION

The chemistry and use of B-phenethanolamines has
been extensively investigated. A number of these com-
pounds have been reported to have beneficial cardiac
activities; see U.S. Pat. No. 3,987,200. Such compounds
also are known to have sympathomimetic activity, and
bave found utility as utero-relaxing agents; Van Dijk et
al., Recueil, 92, 1281 (1973). More recenty, a group of
B-phenethanolamines have been reported as possessing
anti-hyperglycemic activity, and have been found effec-
tive in promoting the loss of weight in animals, EPQ
No. 6735 published January 9, 1980.

An object of this invention is to provide a new use for
certain B-phenethanolamines. This invention provides a
method for promoting the growth of domesticated ani-
mals employing S-phenethanolamines.

SUMMARY OF THE INVENTION

This invention provides a method for increasing
weight gain in animals and improving the efficiency of
feed utilization and the quality of the carcass. The in-
vention is more particularly directed to a method for
promoting growth and improving feed efficiency and
leanness comprising administering an effective amount
of a compound having the formula

oy
. CHCHZNH?—CEQCH;
RN R* /RS
R2 .

wherein:

R!is hydrogen, hydroxy, or methoxy;

R? s hydrogen or fluoro,

R3 is hydrogen or C;-Cz alkyl;

R¢is hydrogen or methyl;

RS is hydrogen, fluoro, nitro, hydroxy, SO,CHj; or

CONHy; provided that R!is bydrogen only when
RS is nitro or SO2CH3; and the acid addition salts
thereof. .

A preferred method for promoting growth and im-
proving feed efficency and leanness according to this
invention employs a compound of the above formula
wherein Rl is hydroxy, R2is hydrogen, R3 is hydrogen
or methyl and R*is methyl. The method is most prefera-
bly practiced employing 2 compound wherein R! and
RS both are hydroxy and R? and R3 both are hydrogen
and R¢ is methyl. When R! is hydroxy or methoxy, it
preferably is in the para position. When R¥is other than
hydrogen, it also is preferably in the para position.

This invention also provides an animal feedstuff com-
prising a B-phenethanoiamine of the above formula
together with a suitable carrier therefor.

DETAILED DESCRIPTION OF THE
INVENTION

The compounds employed in the method provided
by this invention are either known in the art or are

3

15

20

35
40
45
50
b
60

65

2

readily prepared by well known synthetic procedures.
A particularly preferred method employs 1-(3-hydroxy-
pheayi)-2-[1-methyl-3-(4-hydroxyphenyl)-
propylaminojethanol. This B-phenethanolamine is dis-
closed in South African Patent No. 673,994 published in
May, 1967. The most preferred embodiment of this
invention employs 1-(4-hydroxypheayl)-2-{l-methyl-3-
(4-hydroxyphenyl)propylamino]ethanol, a compound
disclosed as having utero-relaxing activity by Van Dijk
et al. in Recueil, 92 1281 (1973).

The compounds to be employed in the method of this
invention are readily prepared by reaction of a styrene
oxide with a 3-phenylpropylamine derivative. For ex-
ample, a styrene oxide such as 2-fluorostyrene oxide can
be reacted with about an equimolar quantity of an amine
such as 1-methyl-3-(4-nitrophenyl)propylamine in an
unreactive arganic solvent such as ethanol, methanol,
n-propanol, dioxane, or the like. The reaction generally
ismcarried out at a temperature of about 50° to about 120°
C., and at such temperature the reaction routinely is
substantially complete within about 6§ to about 10 hours.
The product, 2 8-phenethanolamine, is readily isclated
by simply removing the reaction solvent, for instance
by evaporation under reduced pressure, and further
purification can be accomplished if desired by standard
techniques, including crystallization, chromatography,
acid-base extraction, and the like. § An alternative
method for preparing the S-phenethanolamines to be,
employed in the present method comprises reacting a
mandelic acid derivative with a 3-pheaylpropylamine
derivative to provide an amide, which upon subsequent
reduction provides a compound of the above formula.
For example, a2 phenylpropylamine derivative such as
1-methyl-3-(3-fuorophenyl)propylamine can be reacted
with an acylating agent such as a hydroxy protected’
mandelic acid halide, or preferably simply reacted with
a mandelic acid in the presence of a common peptide
coupling reagent such as N,N'-dicyclohexylcarbodii-
mide, carbonyidiimidazole, = N-ethoxycarbonyl-2-
ethoxy-1,2-dihydroquinoline, commonly referred to as
EEDQ. The direct coupling reaction generally is con-
ducted in an organic solvent such as benzene or N,N-
dimethyiformamide, and normally is complete after
about 2 to 48 hours when carried out at about —30° to
about 100° C. The product is an amide that is readily
isolated by simply filtering the reaction mixture and
then removing the reaction solvent. The amide thus
formed is next reduced by reaction with a common
reducing ageat such as diborane or the like to provide a
B-phenethanciamine defined by the above formula.

A similar, yet alternative, method of synthesis com-
prises reacting a phenethanolamine with a phenylethyl
ketone to provide a Schiff base, which upon reduction
gives a compound to be employed in the present
method. For example, a phenethanolamine such as 2-
hydroxy-2-(4-hydroxyphenyl)ethylamine can be re-
acted with a ketone such as methyl 2-(4-hydroxy-
phenylethyl ketone to provide the correspoading im-
ine, which upon reduction, for instance with 5% palla-
dium os carbon, provides l-(4-hydroxyphenyl)-2-[1-
methyl-3(4-hydroxyphenyl)propylamino]ethanol.

It should be noted that the compounds to be em-
ployed in the method of this invention possess at least
one asymmetric center (L.e. the carbinol center), and
when R3 and R¥-differ, the compounds possess two
asymmetric centers. Since employment of individual
optical isomers necessitates preparing the B-phene-
thanolamines from optically active starting materials, or
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using costly separation procedures, a preferred embodi-
ment of this invention employs a mixture of optical
isomers. For example, 1-(4-hydroxyphenyl)2-{1-methyl-
3-(4-hydroxyphenyl}propylaminojethanol is preferably
prepared from racemic mixtures of starting materials,
e.g. dl-l-methyl-3-(&hydroxyphenyl)propylamine and
di-4-hydroxystyrens oxide, to provide a mixture of all
four possible optical isomers of the product. The mix-
ture of optical isomers is employed in the method with-
out subsequent separation of isomers.

Since the 8-phenethanclamines to be employed in the
present method are inherently basic, they readily form
acid addition salts with any number of inorganic and
orgagmic acids. These salts can be empiloyed in the
method of the invention, and often are preferred to the
free base since they generally are more soluble in sol-
vents such as water and are more conveniently formu-
lated as an animal feedstufY. Acids commonly employed
to form acid addition salts include mineral acids such as
hydrochloric acid, sulfuric acid, phosphoric acid, per-
chloric acid and the like; and organic acids such as
acetic acid, citric acid, succinic acid, para-toluene sul-
fonic acid, methanesulfonic acid, lactic acid and the
like. Preferred salts to be employed in the present
method include the hydrochlorides and hydrobromides.

Typical S-phenethanolamines to be employed in the
method of this invention include the following:
1-(3-hydroxyphenyl)-2-{1-methyl- {-ethyl-3-(4aminocar-

-bonylphenyl)propylaminolethanol;
1-(2-fluoro4-hydroxypheny!)-2-{1-methyl-3-(4fluoro-
- phenyl)propylamino]ethanol;
1<(4-hydroxypheny!)-2-[3-(3-nitrophenyl)-
propylamino]ethanol;
1-(3-hydroxy-2-flucrophenyl)-2-{3-(¢-methylsulfonyl)-
propylaminolethanol;
1<(4-methoxyphenyl)-2-{1-methyl-3-(4-hydroxyphenyl)-
propylaminojethanol;
1-phenyl-2-{1,1-dimethyl-3-(3-methylsulfonylphenyl)-
- propylamino]ethanol;
1<(4hydroxyphenyl)-2-(1,1-dimethyl-3-(4-  -hydroxy-
phenylpropylamino]ethanol hydrochloride;
1-(phenyl)-2-[1-methyl-3-(4-nitrophenyl)-
propylaminojethanol;
1-(3-hydroxyphenyl)-2-[1-methyl-3-(4-fluorophenyl)-
propylaminojethanol succinate;

1-(4-hydroxyphenyl)-2-{1-methyl-1-ethyi-3(4-
aminocarbonyliphenyl)prapylaminolethanol;
1-(4¢-hydroxyphenyl)-2-{1,1-dimethyl-3-phenyl-

propylamino]ethanol hydrobromide; and -
d-1<{4hydroxyphenyl)-2-[1,1-dimethyl-3(4-hydroxy-

pheny{)propylamino]éthanol.

The method of promoting growth and unprovmg
leanness and feed efficiency provided by this inveation
is practiced by administering an effective amount of a
compound defined above to a warm-blooded animal
that receives a nutritionally adequate diet. The method
generally will be practiced on domesticated animals
raised for human meat consumption, for example gro-
wer/finisher swine, poultry, ruminants and the like. In a
preferred embodiment, the growth of pigs, chickens and
turkeys is promoted employing a 8-phenethanolamine.
Another preferred embodiment is practiced in rumi-
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naats such as cattle, sheep and goats. The method of 65

improving leanness is not limited to meat producing
animals, and can be practiced on other warm-blooded
animals, including dogs and cats. This latter embodi-
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ment is particularly useful when it is desired to maintain
mature animals in a relatively lean physical state.

The method of the invention is preferably practiced
by orally administering an effective amount of a S-
phenethanolamine to an animal. Other routes of admin-
istration can be employed, for instance intramuscular or
intravenious injection; however, such routes are less
practical. The amount to be administered to an animal is
an amount that is effective in causing a promotion of
growth, or an improvement in the efficiency of utiliza-
tion of food, or an improvement in carcass quality of the
animal, for instance in the form of less fatty tissue and
improved leanness. The effective amount to be adminis-
tered will vary somewhat depending upon the particu-
lar animal species being treated and the particular active
ingredient employed, but generally will be from about 1
to about 1000 parts per million (ppm) of total daily fesd
intake. Such amount will provide a dosage of about 0.05
to about 50 mg/kg. A preferred embodiment employs
about 1 to about 200 ppm, and more preferably from
about 5 to about 100 ppm. A typical amount of active
ingredient to be administered to swine will be from
about 5 to about 40 ppm. For example, when practicing
the method in animals such as ruminants or swine, the
compound will be added to the daily feed ration at
about 5 to about 100 parts per million of the daily feed
ration.

For oral administration, the active S-phenethanola-
mine is preferably admixed with suitable carriers or
diluents commonly employed in animal husbandry.
Animal feedstuffs comprising a B-phenethanolamine
growth promoter as defined herein are provided as a
further embodiment of this invention. Typical carriers
and diluents commonly employed in such feedstuffs
include corn meal, soybean meal, alfalfa meal, rice hulls,
soybean mill run, cottonseed oil meal, bone meal,
ground corn, corncob meal, sodium chloride, urea, cane
molasses and the like. Such carriers promote a uniform
distribution of the active ingredient in the finished feed
ration into which such compositions are added, thereby
ensuring proper distribution of the active ingredient
throughout the feed. The feedstuff composition pro-
vided by the invention will contain about 5 to about 95
percent by weight of active ingredient, and more typi-
cally about 10 to about S0 percent by weight. As al-
ready noted, the acid addition salts of the active phene-
thanolamines are generally preferred for oral adminis-
tration, and are thus the preferred form of active ingre-
dient for the feedstuff compositions of the invention.

While the preferred method for orally administering
the growth promoters is via the daily feed rations, the
compounds can be incorporated into salt blocks and
mineral licks, as well as being added directly to drinking
water for convenient oral consumption. The com-
pounds can additionally be formulated with p6lymor-
phous materials, waxes and the like for long-term con-
trolled release, and administered to an animal as a bolus
or tablet only as needed to maintain the desired daily
payout of active ingredient.

For parenteral administration, the 3-phencthanola-
mines ¢can be admixed with conventional carriers such
as corn oil, sesame oil, carbowax, calcium stearate and
the like. Such formulations can be molded into pellets
and administered as an injection or as a siow-release
subcutaneous implant. Such administrations can be
made as often as needed to ensure the proper dosing of
active ingredient to obtain the desired rate of growth
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promouon and unptovement in leanness and feed effi-
ciency.

While the compounds described herein are effective
in promoting average daily weight gain and improving
feed efficiency in animals, they also cause observable
improvement in the quality of the meat produced. For
example, the compounds appear to mobilize free fatty
acids from fatty tissue and depress the deposition of fat
as the animals gain weight. This reduction of fat is bege-
ficial since the animal being treated according to the
invention gains weight in the form of more useable lean
meat, thereby reducing waste and improving the value
of the animal thus treated. Also, mature animals that are

‘not subject to additional weight gain can be maintained
in a desirably lean form by administering a compound as
described herein.

The practice of the present invention is more fully
illustrated by the following detailed examples,

EXAMPLE 1
Preparation of dl-4-(benzyloxy)mandelic acid

A solution of 5.0 g of dl-+-hydroxy mandelic acid,
11.0 g of benzyl chloride and 10.0 g of potassium car-
bonate in 50 mi of methanol was heated to reflux and
stirred for seventy-two hours. The reaction mixture was
cooled to room temperature and diluted with 50 ml of
water. The agueous solution was washed twice with 50
ml portions of benzene, and then was acidified with
concentrated hydrochloric acid. The aqueous acid solu-
tion was extracted three times with 50 ml portions of
ethyl acetate. The organic extracts were combined,
washed with water and with saturated sodium chloride
solution and dried. Removal of the solvent by evapora-
tion under reduced pressure provided 5.7 g of a solid
which was then recrystallized from 300 ml of toluene o
afford 5.33 g of dl-4-(benzyloxy)mandelic acid. M.P.
153*-155° C.

Analysis calc. for CisH1404:

Theory: C, 69.76; H, 5.46;

Found: C, 69.96; H, 5.33.

EXAMPLE 2

Resolution of di-4-(benzyloxy)mandelic acid to
R(~)-(4-benzyloxy)mandelic acid

To a stirred solution of 185.6 g of dl-4benzyloxy)man-
delic acid in 2500 ml of ethyl acetate at 80° C. was
added in one portion 43.6 g of R(+)-a-methylbenzyla-
mine. The reaction mixture was cooled to room temper-
ature, and the precipitated solid which had formed was
collected by filtration and washed with fresh ethyl ace-
tate. The solid was recrystalhzed twice from a solution
of ninety percent ethanol in water to provide 91.4 g of
the R{+)-a-methylbenzylamine salt of R(—)-4-(ben-
zyloxy)mandelic acid. M.P. 208.5-209.5° C. [a]p
—38.6", [a]zes —155.3° (MeOH)

Analysis calc. for C23HzsNO«:

Theory: C, 72.80; H, 6.64; N, 3.69;

Found: C, 72.95; H, 6.83; N, 3.95.

To a stirred suspension of 91.4 g of the above-named
salt in 2000 mi of ethyl acetate was added 150 mi of ten
percent aqueous hydrochloric acid solution. The aque-
ous acid solution was separated, and the organic layer
washed with water and dried. Removal of the solvent
by evaporation under reduced pressure afforded 54.5 g
of R(~)-i-(benzyloxy)mandelic acid, ie. R(~)-2-(4-
benzyloxyphenyl)}-2-hydroxyacetic acid. M.P.
155°~161° C. [a]p —102.2°; [alses —410.6" (MeOH)
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6
Analysis calc. for CysH1404:
Theory: C, 69.76; H, 5.46;
Found: C, 69.67; H, 5.41.

EXAMPLE 3

Preparation of
dl-1-methyl-3-(4+-benzyloxyphenyl)propylamine

A solution of 40.0 g of methyl 2-(4-benzyloxyphenyl-
Jethyl ketone and 160 mi of anhydrous ammeonia in 300
m! of ethanol was heated at 75° C. and stirred for two
hours. After cooling the reaction mixture to room tem-
perature, 4.0 g of Raney nickel was added in one por-
tion, and the reaction mixture then was stirred at * C. for
twelve hours under a hydrogen atmosphere at 300 psi.
The reaction mixture next was filtered and the filtrate
was concentrated by evaporation of the solvent under
reduced pressure to provide an oil. The oil was dis-
solved in 120 ml of 3N hydrochloric acid, from which
the product as a hydrochloride salt precipitated. The
salt so formed was collected by filtration and recrystal-
lized from methanol and toluene to provide 36.2 g of
dl-1-methyl-3- (Lbenzyloxyphenyl)propylmmmum
chloride. M.P. 195°-197.5° C.

EXAMPLE 4

Resolution of
dl-1-methyl-3-(4-benzyloxyphenyl)propylamine to
provide
R«(~—)-1-methyl-3-(4-benzyloxyphenyl)propylamine

A solution of 629.3 g of dl-1-methyl-3-(4benzyloxy-
phenyl)propylaminium chloride was converted to the
free amine by reaction with 95 g of sodium hydroxide in
400 ml of water. The fres amine was then dissolved in
2000 mi of methylene chloride and added to a solution
of 328 g of D-(—)-mandelic acid in 1000 ml of methanol.
The mandelic acid salt of the free amine precipitated out
of solution and was recrystallized three times from
methanol to provide 322 g of the R-mandglic acid salt of
R-1-methyl-3-(4-benzyloxyphenyl)propylamine. M.P.
166-167° C. [a]p —30°, [a]36s —119° (MeOH).

The salt so formed was converted to R-1-methyi-3-(4-
benzyloxyphenyl)propylamine as the free base by reac-
tion with aqueous sodium hydroxide.

EXAMPLE S

R,R-N-[2-(4-Benzyloxyphenyl)-2-hydroxy-i-oxoethyl]-
1-methyl-3-(4-benzyloxyphenyl)propylamine

A solution of 93.9 g of R-l-methyl-3-(4-benzyloxy-
phenyl)propylamine in 500 ml of N,N-dimethylforma-
mide containing 63.0 g of 1-hydroxybenzotriazole and
104.6 g of R-2-{4-benzyloxyphenyl)-2-hydroxyacetic
acid was cooled to 0° C. and stirred while a solution of
83.6 g of N,N"-dicyclohexylcarbodiimide in 300 mi of
dimethylformamide was added dropwise over one
hour. The reaction mixture was stirred for twelve hours
at 3° C. and then was diluted with 10 ml of water,
stirred for an additional hour, and then cooled to —308°
C. in an ice-acetone bath, The reaction mixture was
filtered to remove dicyclohexylurea, and then the fil-
trate was concentrated by evaporation of the solvent
under reduced pressure. The concentrated solution was
diluted with ethyl acetate and washed with saturated

»

"aqueous sodium carbonate solution, with water, with

300 ml of IN hydrochloric acid, and again with water.
The organic layer was dried and the solvent was re-
moved by evaporation under reduced pressure to pro-
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vide the product as a white solid. The solid was recrys-
tallized once from acetonitrile and again from methanot
to provide 159.7 g of R.R-N-[2-(4-benzyloxyphenyl)-2-
hydroxy-l-oxoethyl}- l-mczhyl-3-(4—bcnzyloxyphenyl)-
propylamine. M.P. 145°-148* C. [a]p —15.9%, [al3s
—50.1° (MeOH).

Analysis calc for C32H33NO4:

Theory: C, 77.55; H, 6.71; N, 2.83;

Found: C, 77.04; H, 6.84; N, 2.53.

EXAMPLE 6

R,R-N-[2-(4-Benzyloxyphenyl)-2-hydroxyethyl]-1-
methyl3-(4-benzyloxyphenyl)propylamine

To a stirred solution of 10.0 g of R,R-N-[2-(4-ben-
zyloxyphcnyl)-z-hydtoxy-l-oxoethyll- -methyl-3-(4-
benzyloxyphenyl)propylamine in 500 mi of freshly dis-
tilled tetrahydrofuran under a nitrogen gas atmosphere
was added dropwise over thirty minutes 41 ml of 2
molar borane-dimethyl sulfide complex in tetrahydrofu-
ran. The reaction mixture was stirred at 25° C. for
twenty hours, and then was heated to reflux and stirred
for an additional three hours. After cooling the reaction
mixture to 25° C. and stirring for another eighteen
hours, the excess borane was decomposed by the slow
portion-wise addition of 400 ml of methanol. The sol-
vent was then removed from the reaction mixture by
evaporation under reduced pressure to provxdc the
product as an oil. The oil so formed was dissolved in 50
ml of hot methanol, and after concentrating the volume
to 125 ml, the product began crystallizing out of solu-
tion. The crystalline product was collected by filtration
and recrystallized twice from methanol to provide 6.65
g of R,R-N-[2-(4benzyloxyphenyl)-2hydroxyethyl]-1-
methyl-3—(4-bcnzyloxyphcnyl)propylamme ‘M.P
119°-123.5* C.

The amine so formed was dissolved in methanol and
added to a solution of ethereal hydrogen chioride,
thereby providing 6.49 g of R,R-N-{2<(4-benzyloxy-
phenyl)-2-bydroxyethyl]-1-methyl-3-(4¢-benzyloxy-
phenyl)propylaminium chloride. M.P. 214.5°~216" C.
- [alp —13.4%, [alses ~30.2° (MecOH).

Analysis calc. for C33H36NO3Cl:

Theory: C, 74.15; H, 7.00; N, 2.70; Cl, 6.84;

Found: C, 74.20; H, 6.98; N, 2.65; Cl, 6.63.
EXAMPLE 7
R.R-i-(4Hydroxyphenayl)-2-[1-methyl-3-(4-hydroxy-
phenyl)-propylamino]ethanol hydrochloride, also
named as
-N[2-(4-Hydroxyphcnyl)-2-hydroxyethyl] -1-meth-

yk-3-(4hydroxyphenyl)propylaminium chioride

A mixture of 51.6 g of R,R-N—[Z—(4-bcnzyloxy.
phcnyl)'z-hydroxyethyll-I-methyl -3-(4-benzyloxy-
phenyl)propylaxnmmm chioride and 3. 0 g of Raney
nickel in 2 liters of ethariol and 2 liters of ethyl acetate

was stirred at 25° C. for four and one-half hours under.

a hydrogen atmosphere of 60 psi. The reaction mixture
was then filtered to remove the residual Raney nickel,

and the filtrate was concentrated to an oil by evapora- 60

tion of the solvent under reduced pressure, and the oil
was crystallized from fresh ethanol and diethyl ether to
provide 29.8 g of R,R-N-[2-(4-hydroxyphenyi)-2hy-
droxyethyl]-1-methyi-3-(4-hydroxyphenyl)-

propylaminium chloride. M.P. 176°-176.5° C. (dec.) 65

lalp —22.7°, [alses —71.2° (3.7 mg/ml MeOH).
Analysis calc for C13H24NO3Cl:
Theory: C, 63.99; H, 7.16; N, 4.15;
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Found: C, 63.70; H, 7.26; N, 4.32.

EXAMPLE 8

As pointed out above, a preferred embodiment of this
invention employs a mixture of all four optical isomers
of the compound of Example 7. This racemic mixture
can be prepared by the method described 2bove by
reaction of dl-4-(benzoyloxy)mandelic acid with dli-
methyl-3-(4-benzyloxyphenyl)propylamine in the pres-
ence of DCC to give racemic [-{4-benzyloxyphenyl)-2-
ox0-2-[1-methyl-3<{4-benzyloxyphenyl)propylamino]e-
thanol. Reduction of the latter compound and subse-
quent removal of the benzyl groups provides racemic
1<(4-hydroxyphenyl)-2-{1-methyl-3-(4-hydroxyphenyl)-
propylaminojethanol. This compound is more prefera-
bly prepared by the following procedure.

A solution of 32.8 g. (0.2 m) of methyl 2-(&hydroxy-
phenyl)ethyl ketone and 42.6 g. (0.2 m) of 1-(4-hydroxy-
phenyl)-2-aminoethanol in 380 ml. of ethanol containing
3.8 g. of five percent palladium on carbon was stirred
for sixteen hours at 60° C. under hydrogen at 55 psi. The
reaction mixture was then filtered, and the filtrate was
diluted by addition of 350 ml. of water. The aqueous
mixture was concentrated to a volume of about 400 ml.,
and then washed with dichloromethane. The agqueous
mixfure was acidified by addition of 50 ml of conc.
hydrochloric acid. After standing at room temperatura
for two hours, the aqueous acid mixture was fiitered and
the filter cake was washed with 40 mli. of ice water and
dried at 50° C. in vacuum to provide 47 g. of 1-(4-
hydroxyphenyl-2{1-methyl-3-(4-hydroxyphenyl)-
propylamino]ethanol hydrochloride. M.P. 124°-129° C.

Analysis cale. for C1sH24NO3ClL:

Theory: C, 63.99; H, 7.16; N, 4.15; Cl, 10.49.

Found: C, 63.77; H, 6.80; N, 3.91; Cl, 10.68.

13C NMR studies demonstrated the product to be
comprised of 51% RR,SS diastereamer and 49% RS,SR
diastereomer.

EXAMPLE 9
1-Phenyl-2-[1-methyl-3-(4-nitrophenyl)propylamino]e-
thanol

A solution of 5.0 g. (25.9 mM) of 2-amino-1-phenyle-
thanol and 3.55 g. (25.9 mM) of methyl 2-(4-nitro-
phenylethyl ketone in 60 ml. of toluene containing 10
mg. of para-toluencsulfomc acid was heated at reflux
for six hours in a flask equipped with a Dean-Stark trap.
The water that formed during the reaction was re-
moved via the trap, and then the reaction mixture was
cooled to room ternperature and concentrated to dry-
ness by evaporation of the solvent under reduced pres-
sure. The solid product that remained was dissolved in
50 ml. of tetrahydrofuran and the solution was heated to
reflux. A solution of 13.5 ml. of 2N borane-methyl sul-
fide complex in tetrahydrofuran was then added drop-
wise to the reaction mixture, and the mixture was re-
fluxed for an additional ninety minutes. After cooling
the reaction mixture to room temperature, it was diluted
by addition of diethyl ether saturated with hydrogen
chloride. The precipitate that formed was collected by
filtration and crystallized from ethanol and dicthyl
ether to give 3.29 g. of 1-phenyl-2-{l1-methyl-3-(4-nitro-
pheayl)propylamino]ethanol  hydrochloride. M.P.
203-213° C.

Analysis calc. for C1sH23CIN2O3:

Theory: C, 61.62; H, 6.61; N, 7.98; Cl, 10.11.

Found: C, 61.76; H, 6.62; N, 7.76; Cl, 10.13.
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EXAMPLE 10

1-(4-Hydroxyphenyl)-2-[1,1-dimethyl-3-phenyl-
propylaminc]ethanol

A solution of 32.6 g. (0.2 m) of 1,I- dimethyl-3. 5
phenylpropylamine and 22.9 g. (0.1 m) of 2-(4-methoxy-
phenyl)-2-oxoethyl bromide in 75 ml. of tetrahydrofu-
ran was heated at reflux for thirty-six hours. The reac-
tion mixture was then cooled and added to 2 liters of
diethyl ether. The precipitate was removed by filtra-
tion, and the filtrate was acidified with hydrobromic
acid to give 18.15 g. of 1-(4- methoxyphenyl)-1-oxo-2-
(1,1-dimethyl-3-phenylpropylamino)ethane hydrobro-
mide. M.P. 174°-178° C. '

The compound thus formed was dissolved in 85 ml.
of glacial acetic acid containing 35 ml. of hydrobromic
acid, and the solution was heated at reflux for nine
hours. The solution was then cooled and the solvent
was removed by evaporation to provide, following
crystallization from ethanol and diethy! ether, 7.8 g. of 20
1-(4-hydroxyphenyl)-1-0x0-2-(1,1-dimethyl-3-phenyl-
propylamino)ethane hydrobromide. M.P. 228°-230° C,

Catalytic hydrogenation of 5.0 g. of the compound
from above in 44 ml of ethanol containing 1.25 g. of
five percent palladium on carbon afforded, following 25
crystallization from acetone and diethyl ether, 2.3 g, of
1-(4-hydroxyphenyl)-2-(1,1-dimethyi3-phenyl-
propylamino)ethanol hydrobromide. M.P. 168°~170° C.

Analysis cale. for C19H26BrNO7:

—

o

Thecry: C, 60.00; H, 6.89; N, 3.68. 30
Found: C, 60.28; H, 6.67; N, 3.62.
EXAMPLE 11
1-(3-Hydroxyphenyl)-2-[1,1-dimethyl-3-(4-fluoro-
phenyl)propylaminojethanol 5

To a stirred solution of 67.2 g. (0.22 M) of 2-(3-bea-
zyloxyphenyl)-2-oxoethyl bromide in 200 ml. of aceto-
nitrile was added a solution of 54.3 g. (0.20 M) of N-ben-
zyl-1,1-dimethyl-3-(4-fluorophenyl)propylamine in 600
ml. of acetonitrile containing 42 ml. (0.22 M) of diiso- ¥
propylethylamine. The reaction mixture was stirred for
about six hours at reflux, and then was cooled and
stored at room temperature for forty-eight hours. The
reaction mixture was next diluted by addition of aque-
ous sodiam hydroxide, and the organic solvents were
removed by evaporation under reduced pressure. The
aqueous alkaline mixture was extracted with ethyl ace.
tate, which was then washed with water, dried, and
concentrated to dryness to give an oil. The oil was
dissolved in ethanol and diethyl ether and converted to
the hydrochloride salt by addition of excess hydrogen
chloride. The precipitated solid was collected by filtra-
tion and recrystallized from ethyl acetate to give 51.3 g.
of 1-(3-benzyloxyphenyl)- 1-0x0-2-{(N-benzyl)-1,1-
dimethyl-3-(4-fluorophenyl)propylaminojethane hydro-
chioride. MLP. 137°~145° C.

The compound thus prepared was reduced by reac-
tion with 16 g. of sodium borohydride in ethanol. Isola-
tion of the product, followed by conversion to the hy-
drochloride salt and crystallization from diethyl ether
afforded 55.0 g. of 1-(3-benzyloxyphenyl)-2-{(N-ben-
zyl)-1,1-dimethyl-3-(4-fluorophenyl)propylamino]e-
thanol hydrochloride. M.P. 186.5°~191* C. -

A solution of 10.0 g. of the product thus produced in
200 ml. of ethano! containing 3.0 g. of Raney Nickel
was shaken for two hours at 25° C. under hydrogen at
44 psi. The reaction mixture was then filtered, and the
solvent was removed from the filtrate by evaporation

45

50

60
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under reduced pressure to give a white solid. The solid
was triturated with ethyl acetate and air dried to pro-
vide 5.9 g. of 1-(3-hydroxyphenyl)2-[1,!1-dimethyl-3-(4-
fluorophenyl)propylaminojethanol hydraochioride.
M.P. 196.5°-198.5° C.

Analysis cale. for CigsHz5CIFNOa:

.Theory: C, 64.49; H, 7.12; N, 3.96; Cl, 10.02.

Found: C, 64.29; H, 6.97; N, 4.06; Cl, 9.89.

EXAMPLE 12

1-(4-Hydroxyphenyl)-2-[1,1-dimethyl-3-(4aminocar-
bonylphenyl)propylamino]ethanol

A suspension of 10.0 g. (50 mM) of 1,1-dimethyl-3-(4~
aminocarbonylphenyl)propylamine and 15.0 g. (50 mM)
of 1-(4-benzyloxyphenyl)-l-oxcethyl bromide in 1000
ml. of acetonitrile containing 32.0 g. (0.3 M) of sodium
carbonate and 100 ml. of water was stirred for one hour
at 25° C. The precipitate that formed was collected by
filtration, washed with water and with diethyl ether,
and air dried to provide 8.0 g. of 1-{(4-beazyloxyphenyl)-
l-oxo-2-[1,1-dimethyl-3(4-aminocarbonylphenyl)-
propylamino]ethane. M.P, 184-187° C. This product
was converted to the hydrochloride salt by reaction
with hydrogen chioride in diethyl ether. M.P.
219°-224° C. '

The compound thus prepared was reacted with so-
dium borohydride in methanol to provide, followin
conversion to the hydrochloride salt and crystallization
from methanol and diethyl ether, 5.8 g. of |-(4bep-
zyloxyphenyl)-2-[1,1-dimethyl-3-(4-aminocarbonyl-
phenyDpropylaminolethanol  hydrochloride. M.P.
141°<143° C.

Reaction of the above compound with hydrogen in
the presence of Raney Nickel effected cleavage of the
hydroxy protecting group to afford, following crystalli-
zation of the hydrochloride salt, 1.3 g. of 1-(4-aminocar-
bonylphenyl)propylamino]ethanol hydrochloride. M.P.
185°-C. (dec.)

Analysis calc. for CoH27CIN;O;:

Theory: C, 63.40; H, 7.18; N, 7.39; C), 9.36.

Found: C, 63.26; H, 7.01; N, 7.45; Cl, 9.42,

The compounds of Examples 13 and 14 were pre-
pared by the general procedure of Example 12.

EXAMPLE 13

1-<(2-Fluorophenyi)-2-[1,1-dimethyl-3-(4aminocarbonyl-
phenyl)propylaminojethano! hydrochioride

M.P. 227°-230° C.
EXAMPLE 14

1-(3-Hydroxyphenyl)-2-[1,1-dimethyl-3-(4-hydroxyphe-
nyl) propylamino]ethanol hydrobromide

M.P. 161°-165° C.
EXAMPLE 15

{-Phenyl-2-{l-methyl-3-(4-methylsulfonyiphenyl)-
propylamino]ethanol hydrochloride

Methyl 2-(4-methylthiophenyl)ethyl ketone was oxi-
dized by reaction with m-chloroperbenzoic acid to give
methyl 2-{4-methylsulfonyiphenyl)ethyl ketone. A solu-
tion of 6.73 g. of 2-amino-1-phenylethanol and 11.10 g.
of methyl 2-(4methylsuifonylphenyl)ethyl ketone in
500 mil. of toluene containing 200 mg. of p-toluenesul-
fonic acid was heated at reflux for twenty-four hours.
The reaction mixture was cooled and the solvent was
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removed by evaporation to give the Schiff base 1-phe-
nyl-2-{l-methyl-3<(4-methylsulfonylphenyl)-
propyliminojethanol. The Schiff base thus prepared was
reacted with 3.7 g. of sodium borohydride in 500 ml. of
ethanol at 0° C. for sixteen hours. The reaction mixture
was diluted by addition of 50 ml. of acetone and 20 ml.
of 3N hydrochloric acid. The mixture was concentrated
to an oil by evaporation of the solvent. The oil crystal-
lized upon standing at room temperature. Recrystalliza-
tion of the product from 200 ml. of kot ethanol afforded
8.96 g. (48% yield) of 1-phenyl-2-[l-methyl-3-(4methyl-
snlfonylphcnyl)propy!ammo]cthanol hydrochloride.
M.P. 164°-170° C.

Analysis calc. for C19H316CINO;S:

Theory: C, 59.44; H, 6.83; N, 3.65; Cl, 9.23;

S, 8.35.

Found: C, §9.28; H, 6.57; N, 3.70; Cl, 9.36;

S, 8.11.

EXAMPLE 16
Premix for Chickens

Ingredient % by weight
l{‘-hydmxyphenyl)-!-[l.l-‘ . 25
ethanol Sllc;lnll; o )
Ground Cotn 74
Sodium Chloride 1

100

EXAMPLE 17
Premix for ruminants
Ingredient % by weight
1-Q2-flucrophenyl)-2-{1,1- B T
dimethyl-3-(4-aminoccarbonyl-
phenyi)propylamino]ethanol
Ground yellow comn 50
Alfalfa meal Jo_
100
EXAMPLE 18
Premix for Swine

Ingredient % by weight
I-(4hydroxyphenyl)-2-{l-methyl- T
3+(4-hydroxyphenyl)propylamino]-
ethanol hydrochioride ’
Soybean mill run 83
Mineral oil 2

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 S-phenethanolamine to swine.

Ingredient ' % by weight  ibs/Ton
Corn, yellaw, ground 76.70 153

Soybeas Oil Meal, 19.35 387
solvent extracted, dehulled .

L]
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12
-continued

Ingredieat % by weight ibs/Ton
Calcium Carbonate .20 4
Dicalcium Phosphate, feed grade 120 24
Salt (sodium chloride) 0.50 ic
Trace mineral premix, AN-03! o.lo 2
Swine Vitamin Premix, SW-032 ) 0.65 13
Vitamin A Premix, 3M USP units/1b. 0.05 1
Methionine Hydroxy Analogue, 9% .20 4
Selenium Premix® 0.005 1

100.00 2000

'Each K3 of premix S0g sulfate: 100 g. xinc a3
zinc carbonate; SO g. iron as ferrous sulfate; § g. copperncopperomd: 1.5 g iodine
&3 potassium iodide and 150 g. caximum and 130 . minimum caicium a3 calcium
carborute.

‘E-:h Kgof preuux contains: 77,161 1U Viemia Dy 2.205 1U Vitamin E; 4Lf mg.
i 1,620 m; henic acid; 2.205 mg. aiscin: 4.4 mg. Vitamin By; 441

mg. Vitamin K; 19, xl(hng choline; 110 mg. folic acid; 163 mg. pyridoxine; ilomg.

thiamine; 22 mg. biotin.

JEach K3 of premix contains 6,613,400 TU Viamia A.

$Each Kg of premix contains 200 mg. of selenium as sodium selenite.

EXAMPLE 19
Feed Ration for Lambs

Ingredient Percent los/ T
Yellow corn 61.00 1220.0
Com cobs 20.00 400.0
Alfalfa Mesl, dehydrated 5.40 108.0
Soybean oil meal 8.00 160.0
Urea, feed grade 0.50 10.0
Malasses, cane 3.00 60.0
Dicalcium phosphate 0.43 8.6
Salt 0.30 60
Calcium carbopate Q.14 2.3
Trace mineral premix! 0.03 0.6
Vitamin A + D3 Premix? 0.10 20
Vitamin E Premix? o.lo 2.0
1<(4-Bydroxyphenyl)-2-(1,1- koo 200

dimethyi-3-phenylpropylamino)-
ethanol
100.00 20000

“Trace miners] premix ins: 2.5% oxide, 0.07% iodine
as potassium iodide, 0.3% cobalt.as cobalt wbm 0.3% coppet as copper oxide,
and 20.0% zinc as zinc svifate.
Each pound of vitamin A and D premix contains 2,000,000 USP units Vitamin A
ud 225,750 USP umits Vitamia D3,

JEack pound of Vitamia E premix contains 20,000 IU Vitamix E.

The compounds to be employed in the method of this
invention have demonstrated efficacy in animal tests
designed to establish beneficial nutritional effects. In
one test designed to show lipolytic activity, normal
swine, either barrows or gilts, were employed to ana-
lyze the effect of compounds on blood glucose, insulin,
and non-esterified fatty acids (NEFA).

Test animals were maintained in metabolism crates,
and following a period of adaptation, catheters were
placed in their femoral veins, Prior to administration of
the test compounds, all animals were fasted for a period
of forty hours. Such fasting causes an elevation of
NEFA's in the blood. On the day of the test, all animals
were fed a normal feed ration, and one group of animals
were held as controls while another group of animals

60 received a test compound. The test compounds were

65

administered at 200 mcg/kg intravenously, or orally at
1 mg/kg. Blood samples were taken from each animal
immediately prior to treatment and then at one hour
intervals for a period of six hours following treztment.
The blood plasma was analyzed for glucose, insulin and
NEFA content.

‘When the fasted pigs were fed the normal feed ration
without a test compound, the NEFA levels in the biood

i
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drop dramatically and remained low. A B-phene-
thanolamine as defined herein caused either an elevation
in NEFA's, or inhibited the drop in NEFA's. Blood
levels of glucose and insulin were also elevated with the
B-phenethanolamines.

The following Table presents the lipolytic activity of
several preferred 3-phencthanclamines when evaluated
according to the test described above. The results are
averages of several tests. )

S

14
on day 10, and feed consumption was measured by
recording all feed issued and any remaining feed on day
10. The resuits of two series of this 10 day test for sev-
eral B-phenethanolamines are given in Table II. In the
Table, the column labelled “ADG" is the average daily
weight gain in pounds; “ADF” is the average daily feed
consumption (in pounds) by the test animals; and F/G is
the feed efficiency calculated as ADF divided by ADG.

TABLE [ , o . TABLEW
Lipolytic Activity (increase in NEFA's) Growth Promotion and Feed Efficiency
m ¥ o
CHCHzNHCI:—CHzCHz RS 5 chzmxcl:—cnzcnz RS
R RY R\ CH3
Rz RrR2
% increase dose
%i}'.é;;“ in glucase 5, R! R R} R® ppm ADG ADF F/G
in ’ -
Rt R? R} R4 134 over coum:l coa;’zfol ] CME‘L——-—‘“'[“‘“' 1 L0 47 208
Lrol - 3 s
B H H CHy SOCHy 13t S pOH "H H OH 20 219 50 233
pOH H CH; CH; H 443 48 B H H NO; 20 L% 42 137
mOH H CH; CH; H 7 3t Experiment 11
soR H oL o T pr 2 25 Conmal L34 416 12
PH E oo & oo - p-OH H CHy H 2 L0 426 266
g-gH H CH? CH: OH 68 10 @-OH H CH; F 20 152 457 10
H H H H NO2 199 7 -
%g: g ?é: g:; ' O;:I 2:; 2: The A-phenethanclamines to be employed in the
H H H CH; NOy 1438 27 30 method of this invention can be administered in combi-
nation with other compounds known to have a benefi-
. . cial effect upon animals. Typical compounds to be co-
A ten day in vivo study was employed to determine at:iznnusea:rec{J with the B-ﬁencthamﬁamines include
th‘:i effect f°f ﬁ'phenlimtgmms tud? O:a;“d cfﬁcc:lxeqcy antibiotics, for example any of the tetracyclines, tylosin,
and rate of growth. : 6%31 es, barrows and gilts 35 penicillins, cephalosporins, polyether antibiotics, glyco-
weighing approximately 60 kg were maintained in indi- peptides, orthosomycins and related compounds com-
vidual pens. gach tregtment was replicated SIX times in monly administered to swine, poultry, ruminants and
}'a.ndomly ass_lg'nc::alamm’alsleth cach;st ann?al f:orm- the like. A preferred combination to be employed in the
ing an edexpcnmerl umit. A gro ;xp d° contral animals present method is 2n antibiotic such as tylosin or a tetra-
:;cetfvu a normal swine grower leed ration comprising 49 cycline, together with 1-(4-bydroxyphenyl)-2-{1-meth-
e following ingredients: yl-3-(4-hydroxyphenyl)propylamino]ethanol. Such
combinations will comprise the respective components
Ingredient % by weight in a ratio of about 1 to about 2 parts by weight of 8-
Ground yellow com 3 76.70 phenethanolamine and about 1 to about 10 parts by
Soybesn oil meal 1935 43 weight of the partner component.
Calcium carbonate 1.20 In a typical treatment, l<{4hydroxyphenyi)2-[i-
Dicalcium phasphate 120 methyl-3-(4-hydroxyphenyl)propylaminojethanol was
g‘ln; minecal premix gfg evaluated in a 42-day study employing finishing swine.
Swine Vitamin premix .65 Each treatment was replicated four times, with three
Vitamin A premix, 3M USP units/1b. 005 ' 50 pigs per replication. All treatments inciuded a normal
Methionine Hydroxy analogue, 93% 020 feed diet plus tylosin at 40 g/T. The animals were tested
Selenium premix r.:‘(i- for growth performance and feed efficiency enhance-
000 ment. Carcass quality was determined by analysis for fat
and muscling. The results of the study are given in
The test animals received the same feed ration plus the 55 Table III. Both A-phenethanolamine treatments re-

test compound. All animals received feed and water ad
libitum. All animals were weighed on day ! and again

suited in improved growth performance and carcasses
with less fat and more muscle.

TABLE IIT
Growth P Feed Efficiency
— . andCarcassQuafity
B-phenethanolaminel
% %
Control! 20 g/T change 40g/T  change
ADG 1.94 2.07 6N 205 s
ADF 638 6.63 (5.6) 6.64 5.7
F/G © 326 320 (-1.2) 3.24 ©
Live Wt at Slaughter, b AT0 2230 @8 210 1.8

. Chilled Carcass We,, ib 154.6 160.5 (3.8) 159.8 34
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TABLE [I-continued
Growth Promotion, Feed Efficiency
and Careass Qualit
% %
Control! 20g/T change 40g/T change
Fat Depth at 10th Rib, in .15 109 (-5 105 (=87
' Loin Eye Arez Sp., in 4.64 4.91 (5.8 484 4.3)
Estimated pounds of Fat Free Muscle? 742 78.8 €1 784 KR

‘;Udzeumnmedwy‘ronyluu

"L "n hyl-3-(4 d h "g ! hyd

A Wm'equ‘ma ‘
Science, 1977, Vol 44:8-1T).

The data reported in Table III further demonstrates
that the B-phenethanolamines described herein promote
growth, improve feed efficiency and improve leaness.

In 2 similar study conducted over a 61 day period, a
group of control animals received a normal daily feed

- ration with no additive. Another group of animals re-

ceived the feed ration plus tylosin at 40 g/T, while
another group received the feed ration plus 1-(4-
hydroxyphenyl)-2-{1-methyl-3-(4-hydroxyphenyl)-
propylaminolethanol hydrochloride (compound A) at
20 g/T. A final group of finishing swine received the
feed ration plus the combination of 40 g/T of tylosin
and 20 g/T of the phenethanolamine. The results of this
trial are given in Table IV.

15

20

25

30

me(g,dm.mmgumnumalpredmuo{muwea Animal

phenethanolamine treatments improved nitrogen reten-

tion compared to coatrols.
TABLE V
Nitrogen Retention
Animals per Nitrogen Retained

‘Treatment treatment {g/day)
Control [ 21.0
Compound A (5 ¢/T) 3 23.6
Compound A (10 g/T) 3 23.9
Compound A (20 g/T) 3 25.0

As pointed out above, the method of this invention
can be practiced with individual isomers of 8-phene-
thanolamines or with mixtures of isomers and diasterec-
mers. In a study to determine the effect on weight gain
and feed efficacy of various mixtures of diastereomers,

TABLE IV et var
Tyioin o barrows initially weighing about 177 pounds were fed a
Contral Tylosin A ¥ A normal swine diet plus a 8-phenethanolamine at 20 g/T
ADG v N 136 130 of feedstuff. Each treatment was replicated in twelve
ADF S64 17 510 538 individually fed animals. The results are presented in
F/G 3.46 3.51 117 359 35 Table VI and show that growth performance was im-
Shugme:v W:(i (bs) 210 ﬂ%.s 53 . ﬁé_; proved by both B-phenethanolamine treatments with
Carcass Wt, (Ibs) 150.3 . : : : .
Fat Depth, 10th a9 096 080 035 very little change in feed intake
E‘g.u(ngl oY 4.68 4.92 5.00 TABLE VI
iz Eye Area (in 4.60 4. .
Est. % Muscle? w©2 #2514 512 40 Aligs  Avense
Est. Pounds Muscle? 5.3 76.5 74.1 768 T Feod (L) Gain (Kx )
2
wkh;ﬂm?;:;::;;mmdhu&el&hnbmmmu Control 539 L8
A cegressica equatics i employed in ical predictions of  1-{(&-bydroxyphenyl)-2-{l-methyl-3- 594 218
carcass muscle (J. Animal Scieace, 1977, Vol 44.5—171. (4-hydroxyphenyDpropylamino]ethagol
45 bydrochloride
As in the previous study, both phenethanolamine i’i::: RR.SS
treatments resulted in carcasses with less fat and more ,_(‘_hydp'sm'fypmhmy,),z {1-methyl-3-(4 5.86 1.95
muscle. It should also be noted that the estimated hydroxyphenyl)propylaminc]ethanol
amount of carcass muscle produced with the Tylosin  hydrochloride
+A treatment was similar to that produced in the con- 50 §1% g:ssg

trol and the Tylosin treatment alone. This result was
achieved, however, with less feed consurption than
either the control or the Tylosin treatments.
Additional studies have been carried out to demon-
strate the anabolic effect of B-phenethanolammc in
swine. The effect of the compounds on nitrogen reten-
tion in finishing barrows was determined. Nitrogen
retention is the difference between nitrogen intake and
nitrogen excreted. Increased nitrogen retention is
known to be zssociated with increased anabolic activity,
resulting in improved carcass muscling and leanness.
In a typical study, barrows weighing about 172
pounds (78 Kg) were orally administered various doses
of 1-{(4-hydroxyphenyl)-2-[1-methyl-3-(4-hydroxy-
phenyl)propylamino]ethanol  hydrochloride (Com-
pound A). All animals received water and a constant
amount of normal swine feed ration. The results of this
study are presented in Table V, and show that all 8-

§5

The data in Table VI demonstrates that the method of
improving feed efficency and promoting growth can be
practiced with any desired mixture of S-phenethanola-

* mine optical isomers.

60
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The efficacy of the B-phcnethanoiamna described
herein also has been demonstrated in poultry. In a typi-
cal study, broilers that were twenty-one days old were
administered an oral dosing of a B-phenethanolamine in
their normal daily feed ration. All animals recsived the
following broiler finisher ration;

Ingredients % by weight /T
Ground yellow corn 66.40 1328.00
Animal.vegetable fat $.53 30.60
Com Glut. mest (60%) 4.00 £0.00
Soybezn mes! (43%) 19.19 383.80
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-continued . . - ... TABLE VIII
Ingredients % by weight b/ T ] ] . _Growth Performance of Lambs
Fish meal-menhaden 150 50.00 Dose ADG ADF
Dicalcium phosphate 1.01 34.20 5 Treatment (ppm) (tbs) (ibs) F/G
Feather meal-Hydr. 50 50.00 Cantrol 0 0.414 3.68 299
g‘l‘t’““" limestone 0B 1:6‘3 Compound A © 0.418 161 ye4
. .4 : .

Vitamin Premix! 0.50 10.00 Compound A 20 0.472 3.57 7.56
Trace mineral premix? 0.10 2.00
Met'hicnine Hyd. Anal g.;; 3.00 10 We claim:
Lysine HQY W E;—'gg—- 1. A method for promoting the growth of swine com-

— prising administering to the animal a growth promoting

Vitmin premix provides 3000 TU of vitmia A. 900 ICU of vitamin Dy, 40 mg. of ;
vitamin E, 8.7 mg, of vitamin K. 1000 mg of choline, 70 mg, of siacin, 4 my of  200UNt Of a compound having the formula

. pantothenic acid, 4 mg of riboflavin, 100 mcg of vitamin Byy, 100 meg of biotin and

125 mg of ethoryqui per kg of plete feed.

Trace mineral premix peovides 75 mg of mangancse, 30 mg of zinc, 25 mg of iroa 15 OH CH;
and { mg of iodine per kg of complete feed. . . i I

HO CHCH;NHCHCH;CHy: OH
Test animals received with the above ration varying

doses of 1-(4-hydroxyphenyl)-2-{1-methyi-3-(4-hydrox-

~yphenyl)propylaminolethanol hydrochloride (com- 30 or an acid addition salt thereof.

pound A). Each treatment was replicated sixteen times, 2. A method for improving the efficiency of feed

g?tyd the ‘;‘ W": ‘:“m_‘;?;:d "’,’h?is‘h;em ’i’:;:fl;d utilization by swine comprising administering to swine
~Six cays of age. anim yzea for t unt of 2 compound of the f

weight gain and feed efficiency. The results of this test an effective amo o eomp . ormula

in broilers is presented in Table VII as mean weight 35

gain and mean feed to gain ratios.

TABLE VI
Growth Performance of Broilers "
Feed Efficiency
Weight Gain % change

Treatment Dose (g/T) grams % improvement Feed/Gain Ratic fom control

Cantrot 1473 0 2336 0

Compound A 10 1585 7.6 2292 1.9

Compound A 20 1613 9.5 2298 . 1.6

Comgound A 40 1550 52 2312 1.0

Compound A 80 1669 13.3 w221 ) 4.9

o
uo@—cxcxzmcacnzcxz oH
w .

or an acid addition salt thereof,
3. The method of claim 1 employing R,R-N-[2-(4-
hydroxyphenyl)-2-hydroxyethyl}-1-methyl-3-(4-
The results of this study demonstrate that the B. 45 hydroxyphenyl)propylamine, or an acid addition salt
phenethanolamines described herein are effective in - thereof. '
promoting growth and improving feed efficiency in 4. The method of claim 2 employing R,R-N-2-(4-
poultry. hydroxyphenyl)-2-hydroxyethyl]-1-methyl-R,R-N-[-(4-
The compounds of the invention also have demon-  hydroxyphenyl)propylamine, or an acid addition salt
strated efficacy in ruminants. Forty-eight crossbred sq thereof. '
wether lambs were employed in a test designed to show §. The method of claim 1 employing N-{2-(4-hydrox-
the effects of Compound A (i-(4hydroxyphenyl)2-{l-  ypheayl)-2-hydroxyethyl]-1-methyl-3-{(4-hydroxy-
methyl-3-(4-hydroxyphenyl)propylaminojethanol hy-  phenyl)propylamine hydrochioride, )
drachloride) at varying doses. Sixteen animals were 6. The method of claim 2 employing N-{2-(4-hydrox-
held as controls, while sixteen received 40 ppm of Com- g5 yphenyl)-2-hydroxyethyl]-1-methyl-3-(4-hydroxy-
pound A, and another sixteen re¢eived 80 ppm of Com-  phenyl)propylamine hydrochloride.
pound A. All animals received a normal daily feed ra- 7. The method of claim 3 employing R,R-N-[2-(4-
tion and water ad libitum. Average daily weight gain ~  hydroxypheny!)-2-hydroxyethyl]-1-methyl-3-(4-
and average daily feed consumption after twenty-eight  hydroxyphenyl)propylamine hydrochloride.
days is given below in Table VIIL. The data demon- ¢y 8. The method of claim 4 employing R,R-N-[2-(4-
strates that a 8-phenethanolamine as defined herein is  hydroxyphenyl)-2-hydroxyethyl]-l-methyl-3-(4-
effective in promoting growth and improving feed effi-  hydroxyphenyl)propylamine hydrochloride.
ciency in ruminants. = s % = s
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