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GROWTH PROMOTION 

this application is a division of application Ser. No. 
860,719, fded S/7/86, now U.S. Pat. No. 4,734,437, 5 
which is a continuation of Ser. NO. 628,002, f&d 
7m84, now abandoned, which is a continuation of Ser. 
No. 462587, fikd l/31/83, now abandoned. 

BACKGROUND OF -i-HE INWXlTON 
The chemistry and use of 8-phenethmokmina has 

1. 

k ~u,+&I iwzstigated. A number of these corn- 
pout& have btxn reported to have beneficia.I cardiac 
activities; see U.S. Pat. No. 3,987,2W. Such compounds 
also arc known to have sympathomimetic activity, and IJ 
have found utility as utero-relaxing agents; Van Dijk et 
al., Reeueif, 92, 1281 (1973). More recently, a group of 
&hyperglycemic activity, and have been found effec- 
tive in promoting the 10s of weight in animals, EPO 
6735 published Jan. 9, 1980. 

An object of this invention is to provide a new use for 20 

certain fi-phenethanolamines. This invention provides a 
method for promoting the growth of domestic& ani- 
mals employing fi-phenethanolamines 

SUMMARY OF THE INWZNTION 25 
This h~entioa provides a method for increasing 

weight gain in animals and improving the efliciency of 
feed utilization and the quality and the quality of the 
car-. The invention is more particularly directed to a 3. 
method for promoting growth and improving feed effi- 
ciency and leamtess comprising adminkMir.tg an effec- 
tive amomt of a compound having the formula 

~~icH+~~~~~R, 35 

RI 
40 

where& 
RI is hydrogen, hydmxy, or methoxy; 
Rz is hydrogen or fiuoro, 
Rx is hydrogen or C&z alLyI 
R4 is hydrogen or methyl; 45 
Rj is hydrogen, fluoro, nitro. hydroxy, SOSH3 or 

CON&; provided that RI is hydrogen only when 
Rs is nitro or SO$XI3; and the acid addition salts 
thereof. 

A preferred method for promoting growth and im- 50 
proving feed efficency mid leam~ess according to this 
invention employs a compound of the above formula 
wherein R1 is hydroxy, R2 is hydrogen, R’ is hydrogen 
or methyl and R4is methyl. The method is most prefera- 
bly practiced employing a compound wherein Rl and 5S 
RJ both are hydroxy and R2 and I23 both are hydrogen 
and R4 is methyL When RI is hydroxy or methoxy, it 
preferably is in the para padion. When Rs ij other than 
hydrogen, it also is preferably in the pata position. 

This invention also provides an animal feed-sti 60 
comprising a j3-phenethanobtmine of the above formula 
together with a suitable canier therefor. 

DETAILEDDWC~~NON OF ‘I-HE 
65 

A pticulariy preferred method employs l+-hydroxy- 
phcnyl)-2-[I-methyl-3<4-hydroxypbeuyl)- 
propylamino]-ethanol. This P-pheaethanolamine is &is- 
closed in South African Pat. NO. 673,994 published in 
May, 1967. The most preferred embodiment of this 
invention employs l-(4-hydroxypheayl)-2-[l-merhyl-b 
(~hy&oxyphenyi>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 a9 2-fluorostyrene oxide can 
bc reacted with about an equimoiar quantity of an amine 
such as 1-methyl-3-(4-nitrophenyl)propylamine in an 
unreactive organic solvent such as ethrmol, methanol, 
a-propanol dioxane, or the like. The reaction generally 
is carried out at a temperature of about SO’ to about 120 
C.. aud at such temperature the reaction routinely is 
substautiaIIy complete within about 6 to about 10 hours. 
The product, a P-phenethanoiamine, is readily isoiated 
by simply removing the reaction solvent, for instance 
by evaporation under reduced pressure, and flier 
purification can be accomplished if desired by standard 
tec!miques, inciudiig crystallization, chromatography, 
acid-base extraction, and the liie. 

An alternative method for preparing the /3-phene- 
chanolamines to be employed in the present method 
comprises reacting a mandeiic acid derivatives with a,, 
3-phenylpropyiamine derivative to provide an amide. 
which upon subsequent reduction provides a compound 
of the above formti For example, a phenylpropyla- 
mine derivative such as 1-methyl-3-(3-fluoropheayl)- 
pmpylamine can be reacted with an acryladng agent 
such as a hydroxy protected mandelic acid halide, or 
preferabiy simply reacted with a mandeiic acid in the 
presence of a common peptide coupling reagent such as 
N,N’-dicyclohexylcarbodiimide, carbonyldiimidazoie. 
N-ethoxyc~~nyI-2~-cthoxy-1,2~y~~~o~~ 
commonly referred to as EEDQ. The direct coupling 
reaction generally is conducted in an organic solvent 
such as bmxene or N.N-dimethylformarm ‘de, and nor- 
mally 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 fiitering the 
reaction mixcure and then removing the ruction sol- 
vent. The amide thus formed is next reduced by reac- 
tion with a common reducing agent such as diborane or 
the like to provide a P-phenethanoiamine defined by the 
above formula. 

A sin&r, yet akernatiie, method of synthesis com- 
p&es reacting a phenethanoiamine with a phenyletbyl 
ketone to provide a Schiff base. which upon reduction 
gives a compound to’ be employed in the present 
method. For exampie, a phenethanolamine such as 2- 
hydroxy-2~~hydroxyphcnyI~~y~c can be re- 
acted with a ketone such as methyl 2-(&bydroxy- 
phenyl)ethyi ketone to provide the corresponding im- 
inc. which upon reduction. for instance with 5% pa&t- 
dium on carbon, provides l-(4-hydroxyphenyl)-2-[ I- 
metbyi-3-(4-hydroxyphenyl)pmpylamino~ethanol. 

It should & noted that the compounds to be em- 
ployed in the method of this invention possess at least 
one asymmetric center (i.e. the carbinol cuter), and 
when RJ and RJ differ, the compounds possess two 
asymmetric centers. Since employment of individual 
optical isomers necessitates preparing the P-phcne- 

The compoands employed in the method provided 
by this jmmsion are either known in the art or are 
readily prepared by well lmown synthetic procedures. 

_-. __ ____.-_ - -.-. . 
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thaaolamines from optically active starting mate- or 
using costly separation procedure% a preferred embodi- 
ment of this invention employs a mixture of optical 
isomers. For example, l-(4-hydroxyphenyl>2-(1-meth- 
yl-3-(4-hydroxyphenyl)propylamino]ethanol is prefera- 5 
bly prepared from racemic mixtures of stdrting materi- 
als, e.g. dl-1-methyl-3-(4-hydrxyphenyl)propyiamine 
and dl4hydroxystyrene oxide, to provide a mixture of 
all four possible optical isomers of the product The 
mixture of optical isomers is employed in the method 10 
without subsequent separation of isomers. 

- 

Since the &phcnethanolamks to be employed in the 
present method are inherently basic, they readily form 
acid addition salts with any number of inorganic and 
organic acids. Thae salts can be employed in the 15 
method of the invention. and often are preferred to the 
free base since they geners.lIy are more soluble in sol- 
vents such as water and are mom coaveniendy formu- 
iated as an animal feedstuff. Acids COmmO~y employed 
to form acid addition salts inchrde mineral acids such as ” 
hydrochloric acid- sulfuric acid, phosphoric acid, per- 
chloric acid and the Iike and organic acids such as 
acetic acid, citric acid, succinic acid, para-tohnme ml- 
fonic acid, methanesulfonic acid. lactic acid and the 
like Preferred salts to be employed in the present ” 
method include the hydrochlorides and hydrobromides. 

Tvuical f3-ohcnethauolamines to be employed in the 
method of-d& invention include the foilo&g: 

I-(3-hydmxyphenyl)-2-[l-methyl-l-ethyl-344 
aminocarbonyIphenyl)pmpylammo]e~oh 

l-(2-fluoro4hydmxypheayl)-2-[1-methyl-344 
fluorop&enyl)propylamino]ethanok 

l+hydroxyphenyl)-2-{3-+nitrophenyl)- 
propylamino]ethanol; 

1-(3-hydroxy-2-ffuomphenyl)-2-[3-(4methykul- 
fonyl)propylamino]ethanoh 

l-+nethoxyphenyl)-2-[l-methyl-3+hydroxy- 
phenyl)pmpylamino]ethanoh 

1-phenyl-2-&Mimethyl-3-(3-methylstionyl- 
phenyl)propyhunino]ethanoh 

1-(4-hydroxypheny1)-2-[1,1-dimethy1-3-(4-hydroxy- 
phenyl)propylamino]ethanol hydrochloride; 

l-(phenyl)-2-(knethyl-3-(kitrophenyl> 
propylamino]ethanol; 

30 

25 

40 

. 45 1-(3-hydroxyphenyl)-2-[~-methyl-3-(~fhrOmphenyl~- 
propylamino]ethanol succinatr, 

l~4-hydroxyphenyl>2-[l-methyl-l-erhyl-3~~ 
aminocarboaylphenyi)propyiammo]ethanok 

l-(4-hydroxyphenyl)-2-[ l, l-dimethyl-3-phenyl- SO 
propylamino]ethanol hydrobmmide; and 

d-l-(4-hydroxypheayl)-2-[1,l-dimethyi-3-(4hydrox- 
yphenyl)pmpyiamino]ethanoL 

The method of promoting growth and improving 
leamtess and feed efficiency provided by this invention 55 
is practiced by admkstering an effective amount of a 
compound defined above to a warm-blooded animal 
that rcceiva a nutritionally adequate diet. The method 
generally will be practiced on domesticated animals 
raised for human meat conaaptior~ for example gro- 60 
wediaisher swine. poultry, ruminauts and the like. In a 
preferred embodimen& the growth of pigs. chickens and 
turkeys is promoted employing a 8-phenethauolamine. 
Another preferred embodiment is piacticd kt nuni- 
naats such as cattle, sheep and goats. The method of 6s 
improving leanness is not limited to meat producing 
asdads, and CM be practiced on other warm-blooded 
animak, including dog and cats. xhis latter embodi- 

4 
meat is particuiariy useful when it is desired to maintain 
mature animals in a relativeiy lean physicai state. 

The method of the invention is preferably practiced 
by orally administexin~ an effective amount of a /3- 
phenetbanobamiue to an animal. Other mutes of admin- 
istration can be employed, for instance intramuscular or 
intaavenious 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 au improvement in the effkiency of utiliza- 
tion of food, or an improvement in carcass quality of the 
aaiad. 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 rniIlion (ppm) of totai daily feed 
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 1000 ppm. A typical amount of active 
ingredient to be administered to swine will be from 
about 5 IO about 40 ppm. For e.xampie. when practicing 
the method in animals such as ruminants or swine, tire 
compound will be added to the daily feed ration at 
about 5 to about 100 parts per million of the daily fetd 
ration 

For oral administration, the active P-pheaethanola- 
mine is preferably admixed with suitable urriers or 
diluents commonly employed in animal husbandry. 
Animai feedstuffs comprising a &phenethanolamine 
growth promoter as defined herein are provided as a 
funher cahod2neat of this invention. Typical carriers 
and diluents commonly employed in such feedstuffs 
include corn meal, soybean meal, alfalfa meal. rice hulls, 
soybean mill ma. cottoaseed oil meal. bone meal. 
ground corn, corncob meal. sodium chlorids urea. caue 
molasses and the Iike. Such carriers promote a uniform 
distrhtion of the active ingredient ia the finished feed 
ratio into which su& compositions are added, thereby 
easuring proper distribution of the active ingredient 
throuf&out the feed The feedstuff composition pro- 
vided by the invention will contain about 5 to about 95 
percent by weight of active ingredienb and more typi- 
cally about lo to about 50 percent by weight- As at- 
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- 
dieat for the f&stufT compositions of the invention. 

While the preferred method for Orally administering 
the grow& promoters is via the daily feed rations, the 
compounds can be incorporated into salt blocks and 
mineral licks, as weU as being added directly to drinking 
water for convenient oral consumption. The com- 
pounds can additionally be formulated with polymor- 
phous rnaterk& waxes and the like for long-term con- 
trolled reluse, and administered to an aaimal as a boius 
or tablet only as needed to maintain the desired daily 
payout of active ingredient 

For pammd admb&mdon. the P-phenethanola- 
mines can be admixed tiIh COaVUltiOTld ~arricrs such 
as corn oil, -e oil. carbowax. cakimn stearate and 
the like. Such formulations can be molded into pellets 
and adminhcred as an injection or as a slow-release 
subcutaneous implant Such administrations can be 
made as often as needed to ensure the proper dosing of 
active ingredicm to obtain the desired race of growth 

I) 

.  .  . - . . . ._  _“__“” . . - . .  .  .  
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promotion and improvcme~t in leanness and feed ef& 
ciulcy. 

While the compouuds desoribed herein are tiective 
in promoting average daily weight gain and improving 
feed efficiency in animafs, they also cause observable 
impmvement in the quality of the meat pd~ced. For 
example, the compounds appear to mobilixe .free fatty 
acids from fatty tissue and depress the deposition of fat 
as the animals gain weight. This reduction of fat is bene- 
hial since the animal being treated according to the 
invmtbn gains weight in the form of more usuble lean 
meat, thereby reducing wnstc 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 d&ably lean form by administering a compound as 
deauiihuein. 

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

EXAMPLE 1 20 
Preparation of dl+benzyloxy)manddic acid 

A solution of 5.0 g of dl4hydroxy mandelic acid, 
11.0 g of benzyl chlckie and 10.0 g of potassium car- 
bonate in 50 ml of methanol was heated to reflux and 25 
stirred for seventy-two hours. The reaction mixture was 
cooled to room temperature and diluted With M ml of 
water. The aqueous solution was washed twice with 50 
ml port$ons of bcnzcnc, and then was acidiied 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 
solutian aad &id. Removal of the soivent by evapora- 
tion under reduced prcssurc provided 5.7 g of a solid 
which was then recrystallizd from 300 ad of toluene to 
afTord 5.33 g of dl+benzyloxy)mande.lic acid. MP. 
153’-155’ c 

Analysis cab. for CrsH1404. 

Theory: c 69.76 R 5.46. 
Fotmdz C, 69.96; H, 5.33. 

EXAMPLE 2 
Resolution of dl4(benzyioxy)mandeli~ acid to provide 

R(-)+benzyloxy)mandCc acid 
To a stirred solution of 185.6 g of dl4henzyloxy)- 

mandelic acid ia 2500 ml of ethyl acetate at 80’ C. was 
added in one portion 43.6 g of R(R(+)Q’methylbenxyla- . - . . 

30 

35 

40 

45 

mine. The reaction mixture was c00Ic0 to mom temper- 
ature, and the precipitated Aid which had formed was SO 
collected by filtration Snd washed wit& fkesh ethyl ace- 
tate. The solid was recrysm twice from a solution 
of ninety percent ethanol in water to provide 91.4 g of 
the R(+)-a-methybenzy~ tit of R(-)+ben- 
xylory)mandelic acid. M.P. 208.5’-209.S’ C. [air> ~5 
-38.6’, [a]w - 155.3’ (?&OH). 

Analysis talc. for CuHzsNOc 
Theory: c, 72.so; H, 6.M; N. 3.69. 
Found: C. 72.95: Ii. 6.83: N, 3.95. 
To a s&d suqkasion of 91.4 g of the above-named 60 

salt in zoo0 ml of ethyl acetate was added 150 ml of ten 
percent aqueotu~ hydrochloric acid d~tioa. The aque- 
ous acid solution was sepamt& and the organic layer 
washed with water and dried. Remqvai of the q!vent 
by evaporation under reduced pressure afforded 54.5,g 65 
of R(-)-qknxyloxy)mandek acid, ic. R(-)-2-(4- 
besmyloxyphenyi)-2-hydroxyacedc M.P. 
US’-161’ C [ab - 102.2’; [o]36s -4lO%?MeOH). 

Analysis talc. for C1sH1404. 
lhory: C, 69.76: H, 5.36. 
Found: C. 69.67; H, 5.41. 

EXAMPLE 3 
Preparation of 

dl-1-methyl-3-(4benxyloxyphenyl)propylsmine 
A solution of 40.0 g of methyl 2<4-benxyloxyphenyl- 

)ethyl ketone and 160 ml of anhydrous ammonia in 300 
ml 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 Haney nickel was added in one por- 
tion, and the reaction mixture then was stirred at 25’ C. 
for tweive hours under a hydrogen atomsphere at 300 
psi. The reaction mixture next was tiltered and the fi- 
trate WY concentrated by evaporation of the solvent 
under reduced pressure to provide an oil. The oil was 
dissolved in 120 ml of 3N hydrochloric acid, from 
which the product as a hydrochloride salt precipitated. 
The salt so formed was collected by tiltration and rc- 
crysmllixed from methanol and toluene to provide 36.2 
g of dl-l-methyl-3-(~benryloxyphenyl)propylaminiu 
chloride. M.P. 195’-197.5’ C. 

EXAMPLE 4 
Resotution of 

dl-I-methyl-3-(~btnzyioxylrhcnyl)propylamine to 
provide 

R-( -)- I-methyl-3-(4-benxyloxyphenyi)-propylamine I 
A solution of 629.3 g of dl-l-methyl-3-(4-benxyloxy- 

phenyl)propylaminium chloride was converted to the 
free amine by reaction with 95 g of sodium hydroxide in 
400 ml of water. The free amine was then dissolved in 
2000 ml of methylene chloride and added to a solution 
of 328 g of ID-(-)-mandehc acid in loo0 ml of methanol. 
The mandelic acid salt of the free amine precipitated out 
of solution and was recryeed three times Tom 
methanol to provide 322 g of the R-mandeiic acid salt of 
R-l-methyI-3-(~lo~h~yl)propylamine. M.P. 
166’~167’ C. [ab -3o’, [ah65 - 119’ @feOIij. 

The s&so formed was converted to R-l-methyl-3-(4- 
benxyloxyphenyI)pmpyhunirie as the free base by reac- 
tion with aqueous sodium hydroxide. 

EXAMPLE5 

A solution of 93.9 g of R-I-methyl-3-(4&nxyloxy- 
phenyl)pmpylamine in 500 ml of N.Ndimcthylforma- 
mide containing 63.0 g of I-hydroxybenzotrkole and 
104.6 g of R-2-(~~loxhy~o~ace~ 
acid was cooled to 0’ C. and stirred while a solution of 
83.6 g of N,N’dicyclohexylmde in 300 ml of 
diiethyiformamide was added dropwise over one 
hour. ihe Tea&on mixture was sdrre&for twelve hours 
at 3’ C. and then was diluted With 10 ml of water, 

stirred for an additional hour, and then cooled to -30 
C. in an ice-aeetonc bath. The reaotion mixture was 
filtered to remove dicycbhtxylurea, and then the ftl- 
trate was conccntratcd by evaporation of the solvent 
under reduced pressure The concentrated solution was 
dilwed with ethyi acetate and washed with saturated 
aipt&us sodium carbonate solution, with water, with 
300 ml of IN hydrochloric acid. and again with water. 
The organic layer was dried and the soivent was re- 
moved by evaporation under reduced pressure to pro- 
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vi& the product as a white solid- The solid was recrys- 
tail&d once from acetonitrile and again from methanol 
to provide 159.7 g of R.R-N-[2+-benzyloxyphcnyl)-2- 
hydroxy-l-oxoethyI]-l-mcthyl-yebcnzylox~henyl)- 
pmpylamine. M.P. 14Y-148’ C. [a]D -15.9’. [a& 5 
-50.1’ (l&OH). 

Found: C, 63.70; H. 7.26; N. 4.32. 

EXAMPLE 8 

Analysis talc for QzH~sN0c 
Theory: C, 77.55; H, 6.71; N, 2.83. 
Found: C, 77.04; H, 6.84; N, 2.53. 

E?#WPLE 6 
10 

R,R-N-(2-(4-Benzyloxyphenyl)-2-hydroxyetiyl]-l- 
methyl-3-(4-benzyloxyphenyl)propylamine 

To a stirred solution of 10.0 g of R,R-N-{2-(6ben- I5 
zyloxyphenyl)-2-hydroxy-l-oxoethyl]-l-methyl-3-(4- 
benzyloxypheny~)propylamine in 500 ml of freshly dii- 
tilled tetrahydrofuran under a nitrogen gss atmosphere 
was added dropwise over thirty minutes 41 ml of 2 
molar borane-dimethyl sulfide complex in tetrahydrofu- 2. 
ran. The reaction mixture was stirred at 25’ C. for 
twmty hours, and then was heated to reflux and stied 
for an additional three houn. After cooliig the reaction 
mixture to 25’ C. and stirring for another eighteen 
hours, the excess borane was decomposed by the slow 25 
portion-wise addition of so0 ml of methanol. The sol- 
vent was then removed from the reaction mixture by 
evaporation under reduced pressure to provide the 
product as an oil. The oil so formed was dissolved in 
250 ml of hot methanol, and after concentrating the 3O 
volume to 125 ml, the product began crysmg out of 
solution. The crystalline product was collected by f?l- 
t&on and remystallized twice from methanol to pro- 
vide 6.65 g of R;R-N-[2-(4-benzyloxyphenyl)-2-hydrox- 
yethy+I-methyl-3+-benzyloxypheny~)propylsmine. 32 
M.P. 119’-123.5’ C. 

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 
cm be prepared by the method described above by 
reaction of dl-+-@cnzoyloxy)mandelic acid with dl-l- 
methyl-3-(4-benzyloxyphenyl)propylamine in the pru- 
mce of DCC to give racemic 1-(4-benzyloxyphenyl)-Z- 
oxo-2-[1-methyl-3+-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)- 
propykunino]-ethanol. This compound is more prefera- 
bly prepared by the following procedure. 

A solution of 32.8 g. (0.2 m) of methyl 2-(4-hydroxy- 
phmyI)ethyl ketone and 42.6 g. (0.2 m) of I-(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 
diIuted 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 aqueous 
mixture was acidiiied by addition of 50 ml. of cont. 
hydrochloric acid. After standing at room temperature 
for two hours, the aqueous acid mixture was filtered and 
the filter cake was wsshd with 40 ml. of ice water and 
dried at 50’ C. in vacuum to provide 47 g. of l-(4- 
hydroxyphenyl-2-[l-methyl-3-(4-hydroxyph- 
propylamino]ethanol hydrochloride. M.P. 124’-129’ C. 

Analysis cak. for C1sHzYOG 
Theory: c, 63.99; H, 7.16; N, 4.1% Cl, 10.49. 
Found: c, 63.rl; H, 6.89 N, 3.91; C1. 10.68. 13C NMR 

studies demonstrated the product to be comprised of 
51% RR,SS diastereamer and 49% RS,SR diastereo- 
mer. 

The amine so formed was dissolved in me@nol and 
added to a solution of ethereal hydrogen chloride, 
thereby pmviding 6.49 g of R,R-N-[2-@-benyloxy- 
phenyl)-2-hy~~~yl]-l-me~yl-3~~~~io~- 
phenyl)-pmpylaminium chloride. M.P. 214.5q-216’ C. ~0 
[ajo - 13.4’, [&a -3O.2’ (?&OH). 

Analysis talc. for QzH~aN03Cl. 
Theory: C, 74.19; H, 7.00; N, 2.70; Cl. 6.84. 
Fouud~ C, 74.20; H, 6.98; N, 2.65; Cl, 6.63. 

4s 

EXAMPLE 7 
RR- l-(4-Hydroxyphenyl)-2-I: 1-methyE3-Whydroxy- 

phenyl)-propylamino]etbanol hydrochloride. also 
namedas 

R&N-Ez-(4-HydroxyphenyI)-2-hydmxyethyl]-l-meth- So 
yl-3-(4=hydroxyphenyl)propyiaminium chloride 

A mixture of 51.6 g of R,R-N-(2<benzyloxy- 
phenyl)-2-hydmxyethyl]-l-methyl-3-(4-benzYioxy- 
phmyi)pmpylaminium chloride and 5.0 g of Raney ss 
nickel in 2 liters of ethanol and 2 liters of ethyl acetate 
was shed at 25’ C for four and one-half hours under 
a hydrogen atmosphere of 60 psi. The reaction mixture 
was then Eltercd co remove the residual Raney nickel, 
and the filtrate was concmtrated to an oil by evapora- 60 
tion of the solvmt under reduced pressure. and the oil 
was crystalked from f&h ethanol and diethyl ether to 
provide 29.8 g of R,R-N-[2-(4-hydroxyphmy&2- 
hyydroxy~y~]-t-methyl-3-(4-hydroxyphenyl)- 
propylaminium cbioride. M.P. 176’-176.5’ C. (dec.) 6~ 
[a]0 -227’, [a]365 -71.2. (3.7 mghl MeOH). 

Analy8is talc for C~Hz4NO3c1. 
Theory: C, 63.99; H, 7.16; N, 4.15. 

EXAMPLE 9 
1-Phmyl-2+-methyl-3-(4-nitrophmyl)propylamino]e- 

than01 
A solution of 5.0 g. (25.9 mM) of 2-amino-l-phenyle- 

than01 and 3.55 g. (25.9 mM) of methyl I+-nitro- 
phmyl)ethyl ketone in 60 ml. of toluene containing 10 
mg. of para-tolumedfonic acid was heated at refiux 
for six hours in a 5ask equipped with a Dean-Stark trap. 
The warer that formed during the reaction was re- 
moved via the trap, and thm the reaction mixture was 
cooled to mom temperature and concmtrated to dry- 
ness by evaporation of the solvmt under reduced pres- 
sure. The solid product that runained WaS diSSOhd iI% 

50 ml. of tarahydrofuran and the solution was heated to 
reflux. A solution of 13.5 ti of 2N borane-methyl .sul- 
tide complex in tetrahydrofnran was then added drop- 
wisetothereactionmixture,andthemixturewasre- 
fluxed for an addiri&al ninety minutes. After cOoliig 
the reaction mixture to room temperature, it was diluted 
by addition of diethyl ether saturated with hydrogm 
chloride. The precipitate that was formed was collected 
by liltration and caystaUized from ethanol and diethyl 
ether to give 3.29 g. of l-phenyl-2-[~-methyl-3~~~~~ 
phmyl)-pmpykunino]ahsnol hydrochloride. M.P. 
2O3’-213’ C 

Analysis caic. for C1sHz3ClNzO3. 
Theory: C, 61.62 IS, 6.61; N. 7.98; CL 10.11. 
Found: c, 61.76; H, 6.62; N, 7.76: Cl, 10.13. 

.--.. I_” ._.._--. -- 
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EXAMPLE 10 

l-(4-Hydmxyphtnyr)-Z-[1,I-dimerhy1-3-phcnyl- 
_ propylamino]ethalol 

A solution of 32.6 g. (0.2 m) of l,ldbnethyl-3-phenyl- 5 
propyiamine and 22.9 8. (0.1 m) of 2-Wmethoxy- 
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 filua- 10 
tion, and the ftitratc was acidified with hydrobromic 
acid to give 18.15 g. of l-(4-mcthoxyphenyl)-I~x~2- 
(l,ldim&yl-3-phenylpropylamino)ethane hydrobrm 
mide. M.P. 174’-178’ C. 

The compound thus formed. was dissolved in 85 ml. 15 
of glacial acetic acid containing 35 ml. of hydrobromic 
acid, and the solution was heated at reflux for nine 
hours. The sohuion was then cooled and the solvent 
was removed by evaporation to provide, following 
crystallhation from ethanol and diethyl ether, 7.8 g. of 20 
I-(~hydroxyphenyl)-l-oxo-2-(l.l~e~yl-3-ph~y~- 
orooylamino)ethane hydrobromide. UP. 228’-230’ C. 
- Cklytic 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 atforded, following 
crystallization from acetone and diethyl ether, 23 g. of 
l-(4-hydroxyphenyi)-2-(1,l-dimethYl-3-Ph~Yl- 
propylamino)ethanol hydrobromide. MP. 168’-170’ C. 

Analysis talc. for Ct9Hz6BrNOz. 
Theory: C, 60.00; H, 6.89; N, 3.68. 
Found: C, 60.28; H, 6.67; N, 3.62. 

EXAMPLE 11 
l-(3-Hydroxyphenyl)-2-[l, ldimethyl-3-(4-fluoro- 

phenyl)propylamino]ethanol 
To a stirred solution of 67.2 g. (0.22M) of 2-(3&n- 

xyloxyphenyl)-2-oxoethyl bromide in 200 mL of aceto- 
nittile wzs added iis solution of 54.3 g. (0.2OM) of N- 
benzyl-l,ldiiethyl-3-(~&luorophenyBpropylamine in 
600 ml. of acet&rile containing 42 mi. (022M) of diiso- 
propyiethylamine. The reaction mixture War Stirred for 
about six hours at reflux, and then. was cooled and 
stored at room temperature for forty-eight houra. The 
reaction mixture was next diluted by addition of aque- 
ous sodium 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 
concntcd to dryness to give an oil. The oil was 
dkolved in ethanol and dicthyl ether and converted to 
the hydrochloride salt by addition of excess hydrogen 
chioride The precipitated soLid was coLlected by filtra- 
tionandrrcrystallizedfromahylacaatctogive51.3g. 
of 1~-benzyloxyphcnyr)-l~~-2-[~-~l~l,l- 
dimetfiyl-Yenwrophenyl)-propylaminolethac hy- 
drochloride M.P. 137’-145’ C. 

The compound thtn prepared was reduced by reac- 
tion with 16 g. of sodium borohydridc in ethanoL Is&- 
tiou of the producs followed by conversion to the hy- 

25 

30 

35 

40 

45 

50 

55 

under reduced pressure to give a white solid. The solid 
was uituratcd with ethyl acetate and air dried to pro- 
vide 5.9 g. of 1-(3-hyd~xyphenyl)-2-[l,l-dimethyl-3-(4- 
fluorophenyl)propylamino]ethanol hydrochloride. 
M.P. 196.5’-198.5’ C. 

analysis talc. for C19HzsClFN02. 
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. 

ExafPLE 12 
l-(4-Hydroxyphenyl)-2-fl,ld~c~yl-3~~a~oc~- 

bonylpheuyl)p~pylaminO]etbanol 
A suspension of 10.0 g. (50 mM) of 1.1~diiethyl-3-(4- 

aminrxzarbonylphenyl)propylamine and 15.0 g. (50 mM) 
of l-(S-benxyloxyphcayl)-l-oxoethyl bromide in loo0 
ml. of acetonitrile containing 32.0 g. (0.3M) of sodium 
carbonate and 100 mL of water was stirred for one hour 
at 25’ C. The precipitate that formed was collected by 
flhrmion, washed with water and with diethyl ether, 
and air dried to provide 8.0 g. of l-(4-benxyloxyphenyl)- 
loxo-t-fl,I-dimerhyf-3-(rlamin~nylphenyl)- 
propylaminolethane. M.P. 184’-187’ C. This product 
was converted to the hydrochloride salt by reaction 
with hydrogen chloride in diethyl ether. M.P. 
219’-224’ c. 

The compound thus prepared was reacted with so- 
dium borohydride in methanoi to provide, following 
conversion to the hydrochloride salt and crystallization 
Gom methanol and diethyl ether, 5.8 g. of 1-(4ben-” 
xyloxypheuyl)-2-~l.ldimethyl-3-@minocarbonyl- 
phenyi)propylam.ino]ethanol hydrochloride. M.P. 
lJl’-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-@-aminocar- 
bonylphenyl)propylamino]cthanol hydrochloride. M.P. 
185’ C. (dec.) 

AI&&S talc. for C2oHz7ClNzO3. 
T&wry: C, 63.40; H, 7.18; N, 7.39; Cl, 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. 

EXA?MPLE 13 
l-(2-Fluorophenyl)-2-[l,l-dime*yl-3-(4- 
bonylphenyl)propylamino]ethanol hydrochloride 

MP. 227’-230’ C. 

EXAMPLE 14 
l-&Hydroxyphenyl)-2-I l,l-dimethyl-3-@-hydroxy- 

phenyl)propylamino]ethanol hydrobromidc 
MP. 161’-165’ C. 

EXAMPLE 15 
l-Phenyl-2-[1-methyl-3-(4-methylsulfonylphenyl)- 

/ propylamino]ethanol hydrochloride 
drochioride salt and crysdixadon from diethyl ether 60 
afforded 55.0 g. of 1-(3-benxyloxyphenyl)-2-[(N-ben- Methyl 2-(4-methylthiophenyl)ethyl ketone was oxi- .Jallyl ketone was oxi- 
xyl)-l.l-dimethyl-3-(Uluorophenyl)propylamino]e- dixed by reaction with mchloroperbenxoic acid to give cbioroperbcnzoic acid to give 
that& hydrccfiioride. UP. 186.5’-191’ C. methyl 2-(4-methylsulfonylphenyl)ethyl ketone. A solu- methyl 2-(4-methylsulfonylphenyl)ethyl ketone. A solu- 

A solution of 10.0 g. of the product thus produced in tion of 6.73 g. of 2-amino-1-phenylethanol and 11.10 g. mine-1-phenylethanol and 11.10 g. 
200 mL of ethanol c&aining 3.0 g. of R&y Nickei 6s of methyl 2-(4-methyisuLfonylphenyl)ethyi ketone in 
was shaken for two houra at 25’ C. under hydrogen at 500 ml. of toluene containing 200 mg. of gtolucncJul- 
44 pai. The reaction mixture was then filtcrcd, and the fonic acid was heated at reflux for twenty-four hours. 
solvent was removed from the filtrate by evaporation The reaction mixture was cooled and the solvent WAS 

1 

..-. . _-. . . . . __ 



removed by evaporation to give the Schiff base l-phe- 
nyi-2+methyl-3+methyLsulfonylphenyl)- 
propylamino]ethanoL The Schiff base thus prepared 
was kactal with 3.7 g. of sodium borohydridc in 500 5 
mL of ethanol at ff C for sixteen hours. The reaction 
muture was diluted by addition of M ml. of acetone and 
20 mL of 3N hydrochloric acid. The mixture was con- 
centrated to an oil by evaporation of the solvent. The 
oil crystallized upon standing at room temperature. IO 
RecrystaXktion of the product from 200 mL of hot 
ethanol &order! 8.96 g. (48% yield) of I-phenyl-2-[l- 
methyl-3-(4-methylsulfonylphenyl)pmpylemino]e- 
than01 hydrochloride. M.P. 164’-170’ C IS 

haiysis cak. for C19H&lNo$. 
Theory: C, 59.er; H, 6.83; N, 3.65; Cl. 9.23; S. 8.35. 
Found: C, 59.28; H,, 6.57; N, 3.70; Cl, 9.36; S, 8.11. 

. 

Inezedimt % by w+h; 
20 

Example 16 
Pmuix for chickau 

l+hydmxyphaayl)-2-[l.l- 
dimetbyl-3-phmylpmpylamino]- 
ethanol SW 
Gmund Gxn 
sodiunl cuoride 

23 
25 

14 
I 

1w 
30 

30 

60 35 
-I!?- 
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Remix for Swine 
l-@+droxy9halyI)-2~);r-Il-mcrhyl- 
r(~Ydm&=Yl)pmPY~lyLminol- 
CtblOlhydmcfJorida 
soybean mill w 
Mincnl oil 

10 40 

The above bgredimts arc blended to uniformity to 
provide a dry fiowable premix that can be admked with 
a typical animal feed ration at a rate to provide about 20 50 
ppm of active ingz&ient in the final feed ration. For 
example. the premix can be added to the followiug 
swine grower ration for convmimt Oral administration 
of the &phenethanolamine to swine. 

55 

bmkot % bywkht Won 

cmb yabw. gmvnd 7610 1534 
Soy~oilMcJ. 19.2s 387 
~IWIX atneed. dollIdled 60 
cdciulo-lc 1.20 24 
Dialoipm Phowphus feed gnd+ 1.20 24 
salt (aodiam chlolido) oso 10 
rc+ mincnl prctmix. AN431 0.10 2 
swioevi Pfdx.sw-e3~ 0.65 13 65 
vhmill A Red& 3M USP u&/lb.’ 0.05 I 
MethioaiDc tiydmxy Analogtlc. 93% 0.20 4 
Sdaioalm 0.00s -I- -- 

u 
continued 
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Exynple 19 
Feed Rntion for Lands 

Percent Ibt/T 

Yellow corn 
Corn cobs 
Alfalfa Med. dehydrated 
soybean oil meal 
urea feed gmde 
Moluurr cane 
Diicium phosphate 
salt 
calciluo carbotluc 
Trace minerai premix’ 
VitaminAtD~Pzemix2 
Vitamin E Remix3 
l+-Iiydtoxyphcnyl)-241,1- 
dimethyl-3-pheaylpmpykmino)- 
UhZUlOl 

61.00 
2o.ao 
3.40 
8.00 
0.50 
3.00 
0.43 
0.30 
0.14 
0.03 
0.10 
0.10 
1.00 

1220.0 
403.0 
108.0 
160.0 
10.0 
60.0 
5.6 
6.0 
2-3 
0.6 
2.0 

The compounds to be employed in the method of this 
invention have demonstrated effi~~y in animal tests 
designated to estnbliih beneficial nutritional effects. In 
one test designed to show lip&& activity, normal 
swine, either barrows or gilts, were employed to ana- 
lyze the e&ct of compounds on blood &xcose. insulin, 
and non-esterified fatty acids (NEFA). 

Test animals were maintained in metabolism crates, 
and following a period of adaptadon, catheters were 
placed in their femoral veins. Prior to a&inistration of 
the test compounds, all animals were fasted for a period 
of forty hours. Such fasting causes an elevation of 
NEFA’s in t&e 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 
received a test compound- The test compounds were 
adminktercd at 200 mcg/kg intravenously, or Orally at 
1 mg/kg. Blood samples were taken from each animal 
immediately prior to treatmmt and theu at one hour 
intervals for a period of six hours following treatment. 
The blood pIanna 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 blood 
drop dramatically and remained low. A &phene- 
thanolamine as defmed herein caused either an elevation 
in NEFA’s, or inhiited the drop in NEFA’s. Blood 
levels of glucose and in&En were also elevated with the 
P-phenethanolaxnines. 

The following Table presents the lipolytic activity of 
~veral preferred &phenethauolamioes when evaluated 



according to the test described above The results are the Table, the column labelled “ADG” is the average 
averages of several tats. ckily weight gain in pounds; “ADF is the average 

TABLE I 
L&&tic Adivirv Ci in NEFA’s) 

A ten day in viva study was employed to determine daily feed consumption (in pounds) by the test animals; 
the effect of &phenethanolamines on feed efficiency 2.3 and F/G is the feed effkiency calculated as ADF di- 
and rate of growth. In these studies, barrows and gilts vi&d by ADG. 

TABLE II 

R*y~~;~y+/ , 

R2 

R’ Rz RJ RJ dowppm ADO ADF F/G 

Expaimas COIIUUI 4.7 298 
I 

iPH ii:: 
OH .z t: 5.0 233 
NO2 1.78 4.22 237 

Expaimen( coauol 134 4.16 3.22 
II POH H C% 

F ii 
1.60 436 266 

g-OH H -3 I.32 4.57 3.01 

weighing approximately 60 kg were maintained ia indi- 

vidual pens. Each treatmeat was repkated six tima in 
raadonJly assigned sulimak with each test animal form- 45 
ing an experimental unit. A group of control animals 
received a normal swine grower feed ration comprising 
the following ingredientsz 

% by weight SO 

.76.rn 
1935 

I.20 
1.20 

K s5 

E 
0.20 
0.0s 

1am 60 

The &phenethaaolamha to be employed in the 
method of this invention can be admiaistered in combi- 
nation with other compouads knowa to have a benefi- 
da. effect upon animals. Typical compounds to be co- . . adammed with the &phenethenokrdncs include 
a~~tiii0tic-s for example any of the fevacyclines tylosin. 
penicillins, cephalosp0fiaS polyether antibiotics. glyco- 
peptides, orthosomycins and related compounds com- 
monly administered to swine, poultry, ruminants and 
the lilce A preferred combiion to be employed in the 
present method is an antiiitic such as tylosin or a tetra- 
cycline, together with 1-(4-hydroxyphenyi)-2-[1-meth- 
yl--E(~hydroxyphenyt)propyiaminol-erhanol. Such 
combiaatkxu will comprise the rrspcctive components 
in a ratio of about 1 to about 2 partz by weight of /3- 
phenethanolamine and about I to about 10 parts by 
weight of the partner component. 

The tat a&ads received the same fee$ rat+ plus 
the tat componnd. All an&n& rc~ei&d feed and water 

Ia a typical tru~~~~t. l-(4-hydroxyphenyl>2-[l- 
merhyl-3-(4-hydroxyphenyl)propylamiaol was 

~h~Wanimlllrwerewe@hedoadayland evaluated in a 42day study employing fdhing swine 
again on day IO, and feed consumption was measured 45 Each UeatJneat was repikued four times. with three 
by recording alI feed issued and My r&g feed on 
day 10. The resnks of two series of this 10 day test for 

pip per replicatd. All treatment9 inciuded a normal 

sevd &phmcthanolamines are given in Table IL In 
feed diet pius tyl& at 40 g/T. The animals were tested 
for growth performance and feed efkiency enhance- 
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max. Carcass quality was determined by analysis for fat 
and muscIing. The results of the study are given in 
Table IIL Both &phenethanolamine treatments re- 
ruked in improved growth performance and caxassa 
with less fix and more muscle. 5 

tion in &hing barrows was determined. Nitrogen 
retention is the difference between nitrogen intake and 
nirrogcn excreted. Increased nitmgen retention is 
kaown to be assodated with increased anaboiic activity, 
raultiag ia improved cWcass muscling and leanness. 

TABLE III 
GrowhI’mom FF*mi 

0 ‘W 
/3.ohenethtiolamin~ 

46 % 10 
c4nacJl’ 20s cl=@ 40 g/r dunge 

ADG I.94 207 205 E iIs 6.63 3.20 $2 (- I:21 6.64 3.24 $? . 

Live WL ac 217.0 223.0 (29) 221.0 cri 1c 
Slaughter. lb I2 

chined czanass 154.6 160s (3.8) 159.8 0.4) 
WL.lb 
Fubeorh at 1.15 1.09 (-53 1.05 (-8.7) +%&ax&w Nitmam Rctaincd 
lothR&,ia 
Loin Eye- 4.64 4.91 (5.8) 484 
so, ia 

14.9 2. 

The data reported in Table III further demonstrates 
that the &knethano&mines described herein promote 3. 
growth, improve feed efticiency and improve leartess. 

In a similar study conducted over a 61 day period, a 
group of controi animals received a normal dairy feed 
radon with no additive. Another group of animais re- 
ceived the feed ration plus tylosin at 40 s/r. while 
another group received the fetd ration plus l-(4- 35 
hydroxyphenyl)-2.[l-methyl-3-(4hydroxyphenyl)- 
propylamino]ethanol hydrochloride (compound A) at 
20 6. A fbd group of finishing swine received the 
feed ration plus the combiition of 40 g/T of tylosin 
and 20 pT of the phenethanolamine. The results of this 4o 
trial are given in Table IV. 

TABLE IV 
Tyl0tit-I 

coaMi Tyiosin A +A 45 

I%: 
1.63 I.64 I.36 130 
5.64 5.10 238 

F/G 3.46 :;T: 3.77 3.59 
~~w%f~l 210 211 193 201 

For De&Mb lcti 
lSO.3 151.5 140.1 146.3 

0.96 0.96 0.80 0.85 50 

As in the previous study, both phencthanolamine 
treatment3 raulted in carcwa with leas fat and more 
mu&e. Is should also be aotcd that the admated 60 
amouJ¶t of carcass muscle produced with the Tylosin 
+A trearmeat was similar to that produced in the coa- 
WI and the Tysolin treatment alone. This result was 
achieved, however, with less feed consumption than 
eitbv the control or the Tylosin treatments. 65 

Additional srudies have been carrkdout to demon- 
strate the anabolic effect of /3-phenethanolam&a in 
swine. The efkr of the compounds on niU0gea reten- 

16 

In a typical study, barrows weighing about 172 
pounds (78 Kg) were oralIy administered various doses 
of l-(4-&ydroxyphenyI)-2-[I-methyl-3-(bhydroxy- 
phenyl)propylamino]ethauoi hydrochloride (Com- 
pound A). AlI animals received water and a constsrtt 
amount of normal swine feed ration. The resuits of this 
study are presented in Table V, and show that ali & 
phenethanolamine treatments improved nitrogen retea- 
tion compared to controls. 

As pointed out above, the method of this invention 
can be practiced with individual isomers of &phene- 
thanoiamines or with mixtures of isomers and diastereo- 
men. In a study to determine the effect on weight gain 
and feed efficacy of various mixtures of diastereomers, 
barrows initially weighing about 177 pounds were fed a 
normal swine diet plus a &phenethanoiamine at 20 p/r 
of feedstuff. Each treatment was replicated in twelve 
individnally fed animak. The rest&s are presented in 
Table VI and show that growth performance was im- 
proved by both j3-phencthanolamine treatments with 
very little change in feed intake. 

TMLE VI 

586 1.95 

The data in Tahie VI demonstrates that the method of 
improving feed efIiciency and pmmoting growth can be 
practiced with any desired mixture of fi-pheaethanola- 
mine optical isomers. 

The effmacy of the &phenethtmoiamines described 
herem also has been demonstrated in poultry. In a typi- 
cal study, broikrs that were twenty-one days old were 
adminisrered an oral dosing of a &phenethanolarnine in 
their normal daily feed ration Ah animals received the 
following broiler finisher ration: 

lagradikau 
Gcomtd ydbw cora 
AaiamI-vaguxhle fat 
Corn Glut mal(60%) 
soyha mat (4%) 
Fii mal-daa 

lbsfr 

132m.w 
3o.a 
vum 

383.80 
SO.00 
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TABLE VII-coatiaued 
Grow Pcrfomwcs of Broilen 

Feed Effimcy 
W&br Gait Feed/ 

Dose %improve- Grin k chige 

continued 

lnslwliau + by weisht lb& 
. . 

-d-w- Lo1 3420 5 
Father me&Hydr. 2.50 %J.m 

Gmucdllmamcc 0.83 1660 
salt 0.30 6.m 
ViuminPmnial 0.50 10.00 
Tmce miocnl pm?flixz 0.10 200 10 
Mctbiocice Hyd. AIUL au 3.m 
Lysiae HQ 0.29 SE0 - 

tco.00 2oin.m 
‘Vi~~~KXX)Nolvicunirr#DICUol~D~Om~or 15 
*iulainEa76Cdvi~LIOmmcdchdhrmO~d~mg0r 
pnlolbraicd4*~orribo(hviplQ)arldvi~BI,lmmqoCbiain~ 
1ZSmtdechox~pak~d~pkufeed 
‘Tnccmwniprrmixp7s~dnun~SO~~dosUPgorkrr. 
amI ImgdicdimeptkgdcomplcCcfcaI. 

20 
Tat animals received with the above ration varying 

doses of 1-(4hydroxypheayl)-2-[l-methyl-3-(4hydrox- 
ypheayl)propylamiao]ethaao~ hydrochloride (com- 
pound A). Each treatment was rC@icatCd sixtcca t&es, 25 
aad the tat was terminated when the animals reached 
f&y-six days of age. The animals were tiyxed for 
weight gain aad feed cfliciency. The rcsalts of this test 
ia broiks is prexntcd ia Table W a~ mesa weight 30 
gain sad mcaa feed to gaia ratios. 

TABLE VII 
Gmwth Pertonnrnce of Broilers 35 

Feed Effidency 

1473 0 2.336 0 
10 1515 7.6 2.292 1.9 

20 1613 9.3 2.298 1.6 
45 

40 IJSO 53 2.312 1.0 

to 1669 13.3 2.221 4.9 

50 

55 

65 

The rauh of this stady demoastratcs that the p- 
phtnethaaolamiacs described herein are effective ia 
promoting growth sad improving feed eficiency ia 
POUW. 

The compoands of the iaveatioa also have dunon- 
stated efficacy ia ramiaaats. Forty-eight cross-bred 
wethu lambs were employed ia a test designed to show 
the effccs of Compound A (1-(4hydroxypheayl)-2.[l- 
methyl-3-(4hydroxyphcayl)propylamiao]ethaaol hy- 
drochloride) at varying doses. Sixteca aaimals were 
held as controls, while sixteen received 40 ppm of Com- 
poand A, sad another sixteen received 80 ppm of Com- 
poaad A. All animals received a normal daily feed ra- 
tion aad water ad libitam. Average daily weight gain 
aad average daily feed coasamptioa after%wenty-eight 
days is given below in Table VIII. The data demon- 
strata that a &pheaahanoiamine as defined herein is 
effective in promoting grow& aad improving feed effi- 
ciency ia l-uakaatt. 

TABLE VIII 
l 

Gmwlx Pdoomnnce of Lambs 
ADG ADF 

Tccaccwc &zl rn) OW F/G 

c4xucl 0 0.414 3.68 1.89 
Ccmpoucd A 40 0.418 3.61 a.64 
Compound A 80 0.472 3.57 1.S6 

we claim: 
I. in improved method of raising a meat producing 

animal which comprises adak&criag to the aahnal a 
growth promoting, feed efficiency improving, or car- 
CBSS quality improving amount of 1-(4hydroxyphcayl)- 
2-[l, ldim&yl-3-phcaylpropylamiao]ethaaol or aa 
acid addition salt thermt 

z AII animal feedsti comprising 1-(4hydroxy- 
phenyl)-2-~1.1-dknethyl-3-phcaylpropylamiao]ethaaol 
or an acid a&&ion salt thereof together with a suitable 
carrier therefor. 

. l l l l 


