1 DESCRI PTI ON PREVENTI VE OR REMEDY FOR | NTRAUTERI NE LATE EMBRYONI C
DEVELOPMENT OR PREGNANCY TOXEM A 5 Technical Field The present invention

rel ates to pharnmaceutical conpositions which are useful for the prevention
or treatnent of intrauterine gromh retardation or gestational toxicosis.
10 Background Art Intrauterine gromh retardation (IUGR) is defined as the
condition in which fetal growh is delayed or arrested and the actual fetal
growh is less than the natural and |atent growmh 15 corresponding to the

gestation age. The condition is C?ﬂﬁﬁfk%§¥&6ﬁﬂiﬂ , placental andnat er nal
factors, and these three factors oexist™in nost cases. Concrete causes of

| UGR i nclude fetal chronosomal aberration, intrauterine infections and
abnormal netabolism which induce the symretrical type of 1UGR in which 20
the sanme degrexrEwENTIVEM ORI REMED®At FOR INTRRBEERENE MATES HMBRYON®E at ure and
trunk. O her concrete causes of IUGR include maternal conplications such as
gest ational toxi-cosis RRAGJELAPYRNE OReBREGNANGIeFOXEMIAdi sorders of the
uteroq%acental circulation due to placental or unbilical abnormalities,

whi ch Y nduce the 25 asymetrical type of TUGR in which the growmh of head
and statu i .t by rmal ranges, while that of trunk is delayed (for
exanpl e, gggh e o??%ﬂ#ﬁg Reference 1). Gestational toxicosis, which is one

of causes of |UpRe | Sresent invention relates to pharmaceutical
compositions which are useful for the prevention or treatment
of intrauterine growth retardation or gestational toxicosis.
10
Background Art
Intrauterine growth retardation (IUGR) is defined as the
condition in which fetal growth is delayed or arrested and the
actual fetal growth is less than the natural and latent growth
15 corresponding to the gestation age. The condition is caused
by fetal, placental andmaternal factors, and these three factors
coexist in most cases. Concrete causes of IUGR include fetal
chromosomal aberration, intrauterine infections and abnormal
metabolism, which induce the symmetrical type of IUGR in which
20 the same degree of growth retardation is observed in the head,
stature and trunk. Other concrete causes of IUGR include
maternal complications suchasgestational toxicosis andchronic
real diseases, and disorders of the uteroplacental circulation
due to placental or umbilical abnormalities, which induce the
25 asymmetrical type of IUGR in which the growth of head and stature
is within normal ranges, while that of trunk is delayed (for
example, see the following Reference 1).
Gestational toxicosis, which is one of causes of IUGR, is
also arisk factor tomother. Proteinuria is present, and blood

30 fat may increase and lead to hyperlipidemia in some cases (for



also a risk factor to nother. Proteinuria is present, and blood 30 fat may
I ncrease and lead to hyperlipidema in sone cases (for 2 exanple, see the
foll owi ng References 2 and 3). For exanple, bed rest, oxygen inhal ation of

not her and fluid therapy have been generally performed for UGR As drug

t herapies, ritodrine hydrochloride, a uterine contraction 5 suppressor,

sol coseryl, a placental function activdtor, theophylline and human

antithronmbin-111 fornmul ati on have been tried. Fbwever ef fecti veness of
t hese drugs # no;ebegﬂ S%i w1ﬁhe for %xa éﬁa the foll ow ng
Ref er enceS*A™P 1%t o ?) The® rent SF ge t'ati onal toxicosis

i ncludes 10 eﬁ&%%ﬁféleeamﬂ m&ggefr&mhaoﬂa{@ér%@%ﬂmr%%r@mf&ent al

circulation, and only severe cases are treated with drugs such

ant i -hypetﬁ@f@pyehdvugseéﬁogeﬁéaamuy peg€otrined EorowusR. Rafserd&mge 2). As
described so far, there is no drug wwth established efficacy in treatnent
of | UGR athiexapiasi ondtodsinexhydspshlanddear by uderdnsprantxgctimh agent s
is earnestly desired. It has been descrlbed t hat phenyl et hanol ami notetralin

deri vat i VESPRERFESENT SALEYSERE S oPrBIACeREA LHEISTROY QoL Os) 2 H H
20,200 PUEKABERYLL 57k dn SR £ AL RRAHEATE! MBASRLER biGe vecn,
preventloarpédthrxﬂa&m, aé)pféwﬂv@ﬁe@é eoBt Hh8sbaPligs has not been
established (for example, see the following References 1, 4 to
7). The basic treatment plan of gestational toxicosis includes
10 early detection and improvement of maternal and uteroplacental
circulation, and only severe cases are treated with drugs such
as anti-hypertensive drugs (for example, see the following
Reference 2). As described so far, there is no drug with
established efficacy in treatment of IUGR and gestational
15 toxicosis, and early development of such agents is earnestly
desired.

It has been described that phenylethanolaminotetralin

derivatives represented by the formula:

NTS 0" " CON(CHa),
H

and pharmaceutically acceptable salts thereof have selective

20

f.-adrenoceptor stimulatingactivities and are useful as an agent

for the prevention of threatened abortion or premature labor,
a bronchodilator and an agent for pain remission or promoting
25 stone removal in urolithiasis (see the following Reference 8).
However, there has been no report on effects of the compounds

on fetal weight loss, static gangrene in the tip of fetal



a bronchodil ator and an agent for pain rem ssion or pronoting 25 stone
renmoval in urolithiasis (see the follow ng Reference 8). However, there has
been no report on effects of the conmpounds on fetal weight |oss, static
gangrene in the tip of fetal 3 extremties, and el evation of naternal
urinary protein and plasma triglyceride level in IUGR and gestational
toxicosis. It is conpletely unknown t®at the conmpounds are useful as agents
for the prevention or treatnent of 1UGR or gestational toxicosis. 5 The

pur pose Oéx{:{]%{\ff:%gﬁ'?onidg@éf%wéf)foﬂ afnn%tré&%\gﬂ?rvﬁrp%ﬁg?%teﬁwarwﬁg%rﬁay(ent on

or treatneén r station toxicosis, roves nea feta

wei ght I0§§ig§e¥§§a@n1@bem&&ﬁrmal;R dhange¥tat9bahn kexekoand.t herlike. 10
Ref erence 1: Yasushiro Kusanagi, and other 1 person, Perinatal Medicine,

2001, Vol cadplekeig umikiewn fmt328e320mpRehdseace WsefuikiagTakests £art ed
byEt suroQgata, [Today's therapy], 2002 MEublished bg@lgaku-shpin,_p.BOB
Ref er encetBe BeveRt MR ML GeaidianiaCl INER eF rges babionalstempicasisng. 12,

ber s [ Cochr ahie B gsas-o BIHE pEEEERE LiysRe 5y 2 ch ety St ehdShat ooy
Kumazava, ¢54 1l BeevanRabROE ¢ ARK GRS bel IR @0be Rl 100 %0 0bsdd, o 9.

pp. 939- 945 20 erence 6: Cabero L., and ot 57persons, [J.Perinat.

Med. ], 1998iciamphkvd¥omarkedpp 4314081 Het aoeicee Yevd apanoFemdoé £R4 1
Publ i cati on no. H8-295635 Reference 8: International Publication
no. W97/ 30028arg5ppptelinsdevedf ande they didtkieon

10 Reference 1l: Yasushiro Kusanagi, and other 1 person,
Perinatal Medicine, 2001, Vol.31, extra number, pp.328-329
Reference 2: YukioTakasu, editedbyEtsuroOgata, [Today's
therapy], 2002, published by Igaku-shoin, p.808
Reference 3: MasatoMochizuki, Perinatal Medicine, 2003,
15 Vol.33, No.1l2, pp.1457-1465
Reference 4: PubMed Abstract, Gulmezoglu AM, and other
1 person, [Cochrane Database Syst. Rev.], 2001, Vol.4
Reference 5: Tetsuya Kumazawa, and other 3 persons, Acta
Obstet Gynecol Jpn, 1995, Vol.47, No.9, pp.939-945
20 Reference 6: CaberolL., and other 5 persons, [J. Perinat.
Med.], 1998, Vol.16, No.5-6, pp.453-458
Reference 7: Japanese Patent Publication no.H8-295635

Reference 8: International Publication no.W097/30023

25 Disclosure of the Invention
The present inventors have studied earnestly to solve the
above problem, and found that a phenylethanolaminotetralin
derivative represented by the above formula (I) and a
pharmaceutically acceptable salt thereof have a remarkable

30 improving effect on fetal weight loss and static gangrene in



The present inventors have studied earnestly to solve the above problem
and found that a phenyl et hanolam notetralin derivative represented by the
above formula (1) and a pharmaceutically acceptable salt thereof have a
remar kable 30 inproving effect on fetal weight |oss and static gangrene in
4 the tip of fetal extremties and a remarkabl e inproving effect on

el evation of maternal urinary protein dnd plasma triglyceride |evel and
that their effects on the heart are extrenely meak and therefore, they are

useful as Bﬁgetnt s fo Q'i LEVERL 90500, her g@ 519 1%?%%%%%3'%9%?9% owt

retardati or esta ona OXI1 COSI S, orm n

present i BM%’lfév%pc1onT8§§ndt%rntafleuPi&§§?br'o'i‘é&@xt 404 prl%ﬂﬁ{aeﬁr1§1§éér§ae agent
for the prevention or treatnment of intrauterine growh retardation or

gest at i onaevébxasdstisatl Gloninpreffiaut sa®nathachedeti ageedkenémaly weak,

phenyl et hanol ami notetralin derivative represented by the fornul a: OH HO -R
N (S " O\Npedigihrerefore ort@Spl@aTrerrﬁééﬁtlllc%I%B%lt%%pﬁ%blt@esarﬁvﬁnélle?@for[ 2 ]
an agent r treatnent as ed 15 in the above [1],

reyenti escri
Sheroh  HEeabREDE PholblrBHEerang ConptnGe A diF (9o Ht Harab o GH
[RO stogoxgtbghg, thereby forming the basis of the present invention.

That is, the present invention relates to
[1] an agent for the prevention or treatment of
intrauterine growth retardation or gestational toxicosis
10 comprisingas anactive ingredient aphenylethanolaminotetralin

derivative represented by the formula:

Ej\kmm “SCON(CHa),

or a pharmaceutically acceptable salt thereof;
[2] an agent for the preventionor treatment as described
15 in the above [1], wherein the active ingredient is a compound

represented by the formula:

—

[ OH
N L2
H,SO
R 2oU4
O~ns 0~ “CON(CH3),
oH H

[3] anagent for the preventionor treatment as described

-
r

in the above [1l] or [2], wherein the disease to be treated is

20 asymmetrical intrauterine growth retardation;
[4] an agent for the preventionor treatment as described
in the above [1] or [2], wherein the disease to be treated is

hyperlipidemia associated with gestational toxicosis; and the



[31 an agent for the prevention or treatnent as described in the above [1]
or [2], wherein the disease to be treated is 20 asymmetrical intrauterine
grow h retardation; [41 an agent for the prevention or treatnent as
described in the above [1] or [2], wherein the disease to be treated is
hyper | i pi demi a associated with gestational toxicosis; and the 5 like. Mre
particularly, the present inventors coifirmed that a conpound represented
by the following fornmula (la) has a surprising effect in rat intrauterine
grow h retardation nodel 5 induced by N-nitro-L-argini nenethyl ester
(hereinaf%i*e'referred to as L-NAME) as described below That is, it was

confirmed that jhee X89! Sl pr@Xald eRlehTRLQVEBAsEhen! 1hBef et al
| group. I'n a

wei ght | oss conpared to a contto Ition, 1t was also confirnmed

that the d0c6mRppaHAIrepse8Bhyed By g Fendewiny thwrmierd t(Bd) theseifective
dose and the anxiety on palpitation or the |like was inproved in dans. Thus,
it has beswrpousinghsffedie iconpbumntrapreasion growhh rhtaadatdononodéd (1)
and pharnmaceutically acceptable salts thereof have an excellent activity on
bot h fet useduapd BN -BAYTP5LapEdninemeithvis ersietsihareiattedr the

Prﬁégzhifgsgér%éﬁa n?g%B}E&A%EBL%%t%%E%%fygaMgéf§%?IdatiOn' CH HO ([a) |

That is, it was confirmed that the compound exerts an

excellent improving effect on fetal weight loss compared to a

control group. In addition, it was also confirmed that the

10 compound was only a slight burden to the heart at the effective
dose and the anxiety on palpitation or the like was improved

in dams. Thus, it has been found that the compound represented

by the above formula (I) and pharmaceutically acceptablé salts

thereof have an excellent activity on both fetuses and dams and

15 are extremely useful as an agent for the prevention or treatment

of intrauterine growth retardation.

[~ oH
HO (Ia)
H,SO
(R) ,[ I :l 2504
NTS 0" CON(CHg),
OoH H

]2

Furthermore, the present inventors confirmed that a

compound represented by the following formula (Ia) has a
20 surprisinglyeffect inratL-NAME-inducedgestational toxicosis
model.

That is, it was confirmed that the compound exerts an
excellent improving effect on static gangrene in the tip of fetal
extremities compared to a control group. in addition, it was

25 also confirmed that the compound has an excellent improving

effect of the compound on elevation of maternal urinary albumin



Furthernore, the present inventors confirmed that a conpound represented by
the following fornula (la) has a 20 surprisingly effect in rat

L- NAME- i nduced gestational toxicosis nodel. That is, it was confirnmed that
t he conpound exerts an excellent inproving effect on static gangrene in the
tip of fetal extremties conpared to a control group. In addition, it was
25 al so confirmed that the conpound ha$ an excel | ent inproving ef fect of

t he conpound on eIevation of nat er nal urlnary al bum n and plasm

triglycer begp,found
that the ‘J?:Ig& % repi@f%ggr%g%iegg OEAOP g(r)r?u%w‘ﬁ?ig gagharﬁac%ut ically
accept abl £t Sgh & Soé b £6hndavEat AN EXEEhD Gith d aEép¥é ¥n 88abBY hthet 4666e and
dans and are extrenely 5 useful as an agent for the prevention or treatnent

of i ntraufermaka (@ Fownid peaamadacnbncakdy adeeptabbasaildrd itbheseodbbaee a
pharmaceutical conposition extrenely useful as an agent for the prevention
or treatdR@XcSllent agtadvify Qi BRCH ?%’E‘é?‘élﬁtqftﬂndémsg@ﬁ areoeratremel vxi cosi s

b
Shony Pot HiNEr ShARALEPBREF Ao REPY RS UL RFERERGNE AT 1OSRREEREI MBI 2 (1)
or a phar€9§§gﬁlgg£5¥dgggggtable sal t thereof and formul ating accordingly
in the us I'n the phenyl et hanol am notetralin derivative of an active

i ngredient 15 Feﬁrenenﬁsedsbnst henabhoved @uBiled (d )pharmaddngicaronpound
represented by the above fornmula (la) is preferable. In addition, as a
clinical sempesdtipheexhremelerisafyk s Anragentiasidnithe psgurstion or

|ntrauter|ne rowt h retardation.is particul arl
gment of intrauterine I:g)Jrowt% retglrdation or gestational

10 toxicosis can be prepared by comprising as an active ingredient
a phenylethanolaminotetralin derivative represented by the
above formula (I) or a pharmaceutically acceptable salt thereof
and formulating accordingly in the usual way. In the
phenylethanolaminotetralin derivative of an active ingredient

15 represented by the above formula (I), a sulphate compound
represented by the above formula (Ia) ispreferable. Inaddition,
as a clinical state of the intrauterine growth retardation,
asymmetric intrauterine growth retardation is particularly
suitable. 1In gestational toxicosis, clinical states of

20 elevation of maternal urinary protein and plasma triglyceride
level are suitable, for example, hyperlipidemia associated with
gestational toxicosis is particularly suitable.

A phenylethanolaminotetralin derivative represented by
the above formula (I) as an active ingredient of a pharmaceutical

25 composition of the present invention can be prepared in a method
described in the above Patent Reference l or [Chem. Pharm. Bull.],
2001, Vol.49, No.8, pp.1018-1023, or in an analogous method or
the like. In addition, as a pharmaceutically acceptable salt
thereof, an acid addition salt with a mineral acid such as

30 hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric



suitable. In gestational toxicosis, clinical states of 20 el evation of
maternal urinary protein and plasma triglyceride level are suitable, f or
, exanple, hyperlipidem a associated with gestational toxicosis is
particularly suitable. A phenylethanol am notetralin derivative represented
by the above fornmula (1) as an active ingredient of a pharmaceutical 25
conposi tion of the present invention cdn be prepared in a net hod described
in the above Patent Reference 1 or [Chem Pharm Bull. ], 2001, Vol.

No. 8, pp. ;@f@ %q?t%lcoéciga%i%e@%g}%g_@#%c%t&cth%r llkge Ad‘ldggldlépdé’?‘?i(gﬁon as

a pharnmaceutically accep ereo an acl IFtion Wth a

m neral agd Tt SwLHnh asn30r§uaiechteni suati ds Fdimly i@ addht iy deiddi c
acid, sulfuric 7 acid, nitric acid, phosphoric acid or the Iike, an acid
addi ti on mest@thanewt hfanioragsind cbeozdnesol fanifoanid, aoitthlwwetswl fon i

met hanesul foni ¢ aci d, benzenesul fonic acid, p-toluenesulfonic acid
prop|omtﬁ%&@dpr@PPMW§Qﬁﬁ%ﬂ SEELG RCHE i FuCCiNig F¢1idctartaignasie. acid,
butyrlc pxalic.a aC|d .nal e actl aC| mal i c
net o BearmomELacidfa gty e BG xdnat pE 18 AuPniResriRe Mafetd  cal
with an 'ﬁ(k?{@a”igc@i‘éeacf&'cr}né‘flé‘ é@ﬁdureaﬁ%émé ROL@S Ogm&ﬁié Qkidhe ke
can be ustrated. Such a salt can be easily prepared froma 10

phenyl et hagphati 8oseid adbr ntigeriiviaé j vend epresentettibyan hen@bgaeic figdgal a (1)
in the usual way. Wen the pharnaceutical conpositions of the present

i nvent i onsugk @ﬁp&oyeéipm sRdtpr acpptar siigasediit Ontﬁﬁﬁaﬁkkecﬂqnlgeor

parenter al adm pi stered .in var ous dosage forns exanpl es of the
orally adhiﬁ?%?%?ﬁﬁ do %ﬁpf%r%%i PO ePE, Sas2ly” prepared 2ol a

10 phenylethanolaminotetralin derivative represented by the above
formula (I) in the usual way.

When the pharmaceutical compositions of the present
invention are employed in the practical treatment, they are
orally or parenterally administered in various dosage forms.

15 As examples of the orally administered dosage forms, powders,
fine granules, granules, tablets, capsules, dry syrups and the
like are 1illustrated. As examples of the parenterally
administered dosage forms, injections, adhesive preparation and
the like are illustrated.

20 These pharmaceutical compositions can be prepared by
admixing with an appropriate pharmaceutical additive such as
excipients, disintegrators, binders, lubricants and the like,
or by heating to dissolve in an appropriate amount of purified
water andoptionally admixingwith an appropriate pharmaceutical

25 additive such as dissolving aids, preservatives, stabilizing
agents, buffers, isotonicities and the 1like, and by formulating
in accordance with conventional methods.

For example, tablets can be formulated by, if desired,
admixing an active ingredient with appropriate diluents,

30 disintegrating agents, binders, glidants and the like, and



fine granules, granules, tablets, capsules, dry syrups and the 1like are
illustrated. As exanples of the parenterally adm nistered dosage forns,

i njections, adhesive preparation and the like are illustrated. 20 These
pharmaceutical conpositions can be prepared by adm xing with an appropriate
pharmaceutical additive such as excipients, disintegrators, binders,

| ubricants and the like, or by heatin@ to dissolve in an appropriate anount
of purified water and optionally adm xing with an appropriate

phar meceld ke 251 G dhkine St An ot lndd e @%nv}%@%rnanﬂ*‘%ﬁﬁ?%m ating

stabilizing  agents; ers, 1sotonicities and the |1ke,

i N accor dpwe eavil bl s¢ @uHé O ldesEide@]scalrbe sAxEY8; cbabeatts shov he

formul ated by, if desired, adm xing an active ingredient with appropriate
di | uent s,fiBo-cbatededradtliats agenger -soadeds, tabldhaat s entterhe-¢o&eed and 8
conpressing the mxture in_accordance with conventional nethods. The

tabl ets, $ap19EF ARddERPrddKecan be suitably coated to provide filmcoated

t abl et.s, sugar-gcoated tablets, eric- ted . tabl.ets and the lik 5
CapsuPes can b TBr St aRrT iy cEPhElafeacty nas HRRs%RD, MAdni Aag, (o1

i ngredi enfn WidHi-POPHAPFd & Endlid PNt Sop b p Bt s @fhed £, | §KEdaRtsfaidul ating
granul es or fine-powders in accordance Ww th conventional™ nmethods, and then

filling ttiee Adieqsot ifansnulat appyepnudes cafimesepowdenanjiacdcossdaate be
fornul ated by heating to dissolve in an appropriate anmount of purified
wat er andvith erryerbionahimetgodsy tanantkgprivblline Prargritresittnadditi ve
such as djssolving_.

in approgrlate capsules.

10 Injections can be formulated by heating to dissolve in
an appropriate amount of purifiedwater and, if desired, admixing
with an appropriate pharmaceutical additive such as dissolving
aids, preservatives, stabilizing agents, buffers,
isotonicities and the like, and then dissolving completely.

15 The dosage of the active ingredient is appropriately
decided depending on the age, body weight and degree of symptoms
of each patient, which is approximately within the range of from
1 to 500 pg per day per adult human in the case of oral
administration and approximately within the range of from 0.1

20 to 100 pg per day per adult human in the case of parenteral

administration, and the daily dose can be divided into one to

several doses per day and administered.

Examples
25 The present inventionis furtherillustratedinmore detail
by way of the following Test Examples. However, the present

invention is not limited thereto.

Test Example 1

30 Confirmation of effects on IUGR




ai ds, preservatives, stabilizing agents, buffers, isotonicities and the

i ke, and then dissolving conpletely. 15 The dosage of the active ingredient
is appropriately decided depending on the age, body wei ght and degree of
synptons of each patient, which is approximately within the range of from
1 to 500 g per day per adult human in the case of oral admnistration and
approxi mately within the range of fromD.1 20 to 100 g per day per adult
human in the case of parenteral admnistration, and the daily dose can be

di vided into onpygR mSGYEMAs HRE8a% RCEsIRY1 PHFs %qma'&'c%tr‘?fa%‘i:e WIAEPLRS 25

The present invention is further illustrated in more detail by way of the

f ol | ow nondeldd Esgnyphes ampangicet @le prresentobd teserdymeces, nebll iebt ed
thereto. Test Exanple 1 30 Confirmation of effects on IUGR 9 |UGR nodel was
created ak316+13@8.i h9838dor dancEtvi géstabiont oy byt Veds aapasthetizad. (AmJ

bstet Gynecol, vol.169: 1316-1320, 1993 A 17t h-gestation d%ﬁ rat was
anest het | WhEh &FRET et HEden TRES, PPAL ‘ﬁBFll%W?%a%P’%ﬂﬁﬂ'% MR B nmto

5\ 3nP! 80Lal il RYLLOLOHERUD AL B8 UML) Sndf ESBUE ML) 9 1 Dy ch NAVE:

and in the nor pressure punp

filled w Lhnmp:SIaQidngh G't?x'e SGHhAE girBup!, aGe t Ak inAME: maf[ﬁei‘h%rf- @§ﬂnosieup, in
addition to the above punp, an osnotic pressure punp filled with

bls(2{[(ﬁf&sﬁuté@ﬁ@pf&hyddwxyHMhy51ologlcalsallnelnplaceofL -NAME.
2- [ 4- hydr oxy- 3- ﬁdrox yet hyl ) phenyl ] et hyl ) am no) -1, 2, 3, 4-
tetrahydr%ﬁabh?hﬁ?% e970UP} ok ) 2RAAE 4PRet Ay e c2RAY@EPUND, an osmotic

pressure pump filled with bis(2-{[(2S)-2-({(2R)-2-hydroxy-
10 2-[4-hydroxy-3-(2-hydroxyethyl)phenyl]ethyl}amino)-1,2,3,4-
tetrahydronaphthalene-7-yl]oxy}-N,N-dimethylacetamide)
monosulfate (the compound of the above formula (Ia)) was
implanted. On the 20th gestation day, the mother animal was
anesthetizedwith ether, and the fetuswas extirpated andweighed.
15 Maternal blood pressure was measured before ether anesthesia
on the 17th and 20th gestation days. In statistical analysis,
comparisons of control group with normal group or test group
were conducted in F-test for variance. When there was equal
variance, unpaired t-tests were performed. When there was
20 unequal variance, Welch’s test was performed.
Bis(2-{[(25)-2~({(2R)-2-hydroxy-2-[4-hydroxy-3-(2-
hydroxyethyl)phenyl]ethyl}amino)-1,2,3,4-tetrahydro-
naphthalene-7-yl]oxy}-N,N-dimethylacetamide) sulfate was
dissolved in physiological saline and an osmotic pressure pump
25 withthedoseof50ug/daywas inserted, while L-NAME was dissolved
inphysiological saline tomake 50mg/mL forfillingandanosmotic
pressure pump with the dose of 12 mg/day was inserted.
The following Table 1 shows the results of experiments
concerning effects on fetal body weight. It was demonstrated

30 that the compound represented the above formula (Ia) improved



nonosul fate (the conmpound of the above fornula (la)) was inplanted. On the
20t h gestation day, the nother aninmal was anesthetized with ether, and the
fetus was extirpated and wei ghed. 15 Maternal bl ood pressure was neasured
before ether anesthesia on the 17th and 20th gestation days. In statistical
anal ysis, conparisons of control group with nornmal group or test group
were conducted in F-test for variance.l®hen there was equal vari ance,
unpaired t-tests were performed. Wien there was 20 unequal vari ance,

Vel ch's tgesikuasyPehborERdl weight loss associated with IUGR.
B|s(2-{[(28)-2-(?(2R)-2-hydroxy-2-[4-hydroxy-3-(2-

hydr oxyet hyl ) phenyl ] et hyl ) am no) - 1, 2, 3, 4-t et r ahydr o-

napht hal ene-7-yl ] oxy) - N, N-di met hyl acet am de) sul fate was dissolved in
physiolog'ﬁah sahﬁne and an osnotic pressure punp 25 with the dose of 50

g/ daywas +he8FEed ] while L-NAME was disselved —in physi ol ogi cal saline to
make 50 pg/ b geguhil | i nprasdlaboagnweiightpregyure punp with the dose of 12
ng/ day was—tnsertetd—TthefotHtowng—Table—1—shows the results of experinents
concer ni hgnekhaat rowd ef al bodyswesght. It was |[denonstrated 30 that the
conpoundirepresented—therabove formuta—<t=a)y—nprjoved 10 nmarkedly the fetal
wei ght |E3&Nﬁ§&@£i§fﬁdpMAth | UGR340bdabl e 1] G qup Fetal body wei ght (nm)
Nor mal group 3913 Control group 3400 Test group 3550 5 The mark "*" in the
tabl e i ndi caess igreup gn| ficant 3860f erence of p<0.05 in conparison with the
nor mal group.

5 The mark "#" in the table indicates the significant
difference of p<0.05 in comparison with the normal group.

The following Table 2 shows the results of experiments

concerning effects on maternal heart. There was no change in

maternal blood pressure after administration of the compound

10 represented by the above formula (Ia), indicating the compound

was only a slight burden to the heart.

[Table 2]
Mean blood pressure of dam (mmHg)
Group
Day 17 of gestation | Day 20 of gestation
Normal group 87.7 84.4
Control group 108.9
Test group 102.5

15 Test Example 2

Confirmation of effects on gestational toxicosis

A gestational toxicosis model was created as follows. A
17th -gestation day rat was anesthetized with ether. Then, the
poll was incised approximately 10 mm to transplant in control

20 group an osmotic pressure pump filled with L-NAME, and in the



The follow ng Table 2 shows the results of experinments concerning effects on
mat ernal heart. There was no change in maternal blood pressure after

adm ni stration of the conpound 10 represented by the above formula (Ia),

i ndicating the compound was only a slight burden to the heart. [Table 2]
Mean bl ood pressure of dam (mHg) G oup Day 17 of gestation Day 20 of
gestation Nornmal group 87.7 84.4 Corltlrol group 108.9 Test group 102.5 15
Test Exanple 2 Confirmation of effects on gestational toxicosis A

gestational_ taxicosis npd S t follows. .A 17th -gestation day
rat was anéthetiZe 'wﬁPhgé?mg}WE%%gﬁﬁg?ﬁ%r'pﬁﬂIoﬁﬁﬁf%?uﬁﬁﬁﬁfé%ﬁnaﬁﬂpnateIy

10 mm t o gnansPhaith idhye Q8T il BLUh&N P dE ¥ TSR PURR, frinld €d wi th
L-NAME, and in the 1 normal™ group, in the simlar nmanner, an osnotic

pr essur e tRigH grbiulpl,edinvaddd phys i1 agiecabosel puep | ramploato tnifc pr¥adurelo t he
test group, in addition to the above gunp, an osnotic pressure punp filled
with bis@Eamy £29)1ed (WYZR)bDs W3df bkySP2-P4(6(2R) -2-hydroxy-2-[4-

Lot 1 oy e AT NN hET PRy 8708) - 1mdndedr ate (1he
ComPoun (S AL A 001 PO ke LIRS, 0 1 2001
was exti ifhlfate (the compound represented by the above formula (Ia))

was implanted. On the 20th gestation day, the mother animal

was anesthetized with ether, and the fetus was extirpated.

10 Severity of static gangrene at the tip of fetal extremities was
examined, and the amount of maternal urinary albumin and plasma
triglyceride level were measured.

While bis(2-{[(2S)-2-({(2R)-2-hydroxy-2-[4-hydroxy-
3-(2-hydroxyethyl)phenyl]ethyl}amino)-1,2,3,4-tetrahydro-

15 naphthalene-7-yl]oxy}-N,N-dimethylacetamide) monosulfate was
dissolved in physiological saline and an osmotic pressure pump
with the dose of 200 pg/day was inserted, L-NAME was dissolved
in physiological saline to make 200 mg/mL for £illing and an
osmotic pressure pump with the dose of 48 mg/day was inserted.

20 The following Table 3 shows the results of experiments
concerning effects on static gangrene in the tip of fetal
extremities. Itwas demonstrated that the compound represented

the above formula (Ia) improved markedly said findings.



10 Severity of static gangrene at the tip of fetal extremties was

exam ned, and the anmount of maternal urinary album n and plasma
triglyceride | evel were neasured. Wile
bis(2-{[(2S)-2-({(2R)-2-hydroxy-2-[4-hydroxy-

3- (2- hydroxyet hyl ) phenyl J et hyl }am no) -1, 2, 3, 4-tetrahydro- 15 napht hal ene-
7-yl ] oxy}- N, N-di met hyl acet am de) nonosl®fate was di ssol ved in physi ol ogi cal
saline and an osnotic pressure punp wth the dose of 200 g/ day was

i nserted, L-NAME was di ssolved in physiological saline to nake 200 ny/niL
for filliMawhe ah osnotic pressure punp with the dose of 48 ng/ day was

inserted. 20 The fol | ow nghd }Rnfbe}k shWEat e ra@@i-letn% Qf., @ggepgrl nent s
concernijng effects on statgf =Ty ff'feén/t'ﬁmeetghﬂxb%f tabgxkriemties. It

was denopst rat8d’ that the ogyggn regpresented the above Pornula (la)
I mpr oved—rarkethy—sai-d l.ud?ng . atic gangrene
in the tleogﬁgmp qugxtrenities / Theopy@per(ob%ﬁetuses (i ncildence %

L2000

Nor mal grotup—0+182 (0% T Controt—group 59/206—(29%—Fest—grogup 16/ 203# (
8% The m@dﬁﬁfallgrd&@ t abl e |nd|cat§§/ﬁbg*$«yygycant di fferlence of

p<0. 05 i p—conpartsomwth—the normat—group.—The—5mark—#"*—tm{t he table

i ndi catess tessi gitobpcant difference p6/2p39. 05 8%1) conparison with the
control i ment s
concer ni ng effects on the naternal urinary albumn level. It

" n

The mark *

in the table indicates the significant

difference of p<0.05 in comparison with the normal group. The

5 mark "#" in the table indicates the significant difference of
p<0.05 in comparison with the control group.

The following Table 4 shows the results of experiments

concerning effects on the maternal urinary albumin level. It

was demonstrated that the compound represented by the above

10 formula (Ia) improved markedly the elevation of urinary albumin

level.
[Table 4]
Group Maternal urinary albumin level(pg/mL)
Normal group 320.5
Control group 641.7
Test group 222 .1#
15 The mark "#" in the table indicates the significant

difference of p<0.05 in comparison with the control group.
The following Table 5 below shows results of experiments

concerning effects on maternal plasma triglyceride level. It

was demonstrated that the compound represented by the above

20 formula (Ia) improved markedly the plasma triglyceride level.



was denonstrated that the conpound represented by the above 10 formula (Ia)
i nproved markedly the elevation of urinary albumn |evel. [Table 4] G oup
Mat ernal urinary albumn level (g/nL) Normal group 320.5 Control group 641.7
Test group 222.1# 15 The mark "#" in the table indicates the significant

di fference of p<0.05 in conparison wth the control group. The follow ng
Tabl e 5 bel ow shows results of experinghts concerning effects on maternal
plasma triglyceride level. It was denonstrated that the conpound
represented by the above 20 formula (la) inproved narkedly the plasma
triglyceride level. 13 [Table 5) Goup Maternal plasnma triglyceride |evel
(g/m) Control group 306.5 Test group 142.9# The mark "#" in the table

i ndi cates [thabls gnli ficant 5 di fference of p<0 05 in conparison with the
control |group. Industrilal ApoIHc bilit£ phenylethanolaninosetralin
derivatilves rE5PE¥®ent ed Mﬁ&ﬁfﬂ?cﬁuﬁ%w? FAGrX ceryas Loved e et ¢al |y
accept abl g salt 10 thereof exert a r%ﬂﬁ%ggble i nproving effect {on fetal
wei ght 1|g 8“&58 sPAOY® gangrene in the f fetal extrenities and a

remar kap| roving efflect on el evati f ternal urinar rotein and
pl asma tic r#%?‘l) evel with ease nfiﬁi ty o y P

The mark "#” in the table indicates the significant

5 difference of p<0.05 in comparison with the control group.

Industrial Applicability
The phenylethanolaminotetralin derivatives represented
by the above formula (I) or pharmaceutically acceptable salts
10 thereof exert a remarkable improving effect on fetal weight loss
and static gangrene in the tip of fetal extremities and a
remarkable improving effect on elevation of maternal urinary
protein and plasma triglyceride level with ease of anxiety on
palpitation of dams. Therefore, pharmaceutical compositions
15 as an active ingredient comprising the compounds are extremely
useful as anagent for the prevention or treatment of intrauterine

growth retardation or gestational toxicosis.



pal pitation of danms. Therefore, pharnmaceutical conpositions 15 as an active
i ngredi ent conprising the conpounds are extrenely useful as an agent for
the prevention or treatnent of intrauterine growth retardation or
gestational toxicosis. 14 CLAIMS 1. An agent for the prevention or
treatnment of intrauterine growh retardation or gestational toxicosis,
characterized by 5 conprising as an ar4ive ingredient a

phenyl et hanol am notetralin derivative represented by the general fornmula:
OH HO(RNSI OQONCH3)2 OHHor a pharnmaceutically acceptable salt
thereof. 2. An agent for the preventQQ##%ﬁ treatnment as claimed in 10 claim
1, wherein the active ingredient is a conpound represented by the formul a:
OH [Ho: HocoN(cHa)2l H2SO4 H 2 3. An agent for the prevention or treatnent
as clainmed in glaidank ebr2tn¥¥F&idhiith drSepe8thenkeotraatSliiSrine
asymmetrical 15 intrauterine growmh retardation. 4. An agent for the
prevent i ofrowth meattamidt fon drmigeedationallatoxicosigd, aherecbtetrheedilsgase to

be treated is hyperlipidema associated with gestational toxicosis.
5 comprising as an active ingredient a phenylethanolaminotetralin

derivative represented by the general formula:

OH
HO
R /g I j\ AN
NS 0" TCON(CHg),
OoH H

or a pharmaceutically acceptable salt thereof.
2. An agent for the prevention or treatment as claimed in
10 claim1l, wherein the active ingredient is a compound represented

by the formula:

[ OH

HO
' HoSO
R 2 4
{ NmOACON(CH;;)Z
OH H

3. An agent for the prevention or treatment as claimed .in

claim 1 or 2, wherein the disease to be treated is asymmetrical
15 intrauterine growth retardation.

4. An agent for the prevention or treatment as claimed in

claim 1l or 2, wherein the disease to be treated is hyperlipidemia

associated with gestational toxicosis.



