SPECIFI CATI ON 2- AM NOPROPANE- 1, 3- DI OL COVPOUND, PHARMACEUTI CAL USE THERECF
AND SYNTHETI C | NTERVEDI ATES THEREFCR Techni cal Field The present invention -
rel'atés to a 2-ani nopropane-1, 3-di ol conpound useful for pharnaceuticals,
parti-cul arly inmmunosuppressants, a pharmaceutical use thereof and a
synthetic intermediate therefor. Background of the Invention W094/08943

di scl oses 2-am nopr opane- 1, 3-di ol W | udi ng

2-am no- 2- (2-(4-octyl phenyl)ethyl) i ol hydrochl ori de useful as
a suppressant _o r m or as a
her apeut ¢ aqebMINOROBRNE 3 ?%ﬂ%%iﬁi&gn
Behcet's di sease RHERBF M@ BOKss discl oses

a benzene conpound useful as a suppressant of rejection in organ or bone
marrow transplantation or. as a then cafFRgnt of various autoi mmne
di seases such as psoriasis, Behcet' | sease and the |like, and rheumatic’

di seases. J. OThe present mv;éntlaﬂ ,rehﬂ:éﬁto aczaameﬁﬂ)pmml compound

2- et hyl am' no 21hf9§ enyl e % substi t ut X 2- et hyl ,
3-net hyl, % ﬁ%&e PPr?ﬁ e n U S. Patent
No. 3, 660 ?ﬁﬁm%c ghg e%c%?gﬁﬁ iR,
~anti-radiation drug I's l(?Ilgesgioseg obj ect of t éd%;tgsent [ nvent lon is to

provide a nore effective and rnmmatduermemms a suppressant of
rejection in or on transpl ant atj as at era IIC agent
of aut oi.nmune M@%&@ epropanerl, g%gémag% sbﬁ‘i

rheumat i smza%gnﬁ@ W: 5P :
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i nventors Isappressdat loﬁrejesuun intorganori bone nharréw tvanim;ﬂuntaﬂim orasa

above-nenti ned obj ect, found that, of the 2-am ggpro ane- 1, 3-di ol
corrpounds WQ RATYRH R %P%P igpases §4 WF%8943

Behget’s disease and the like, and rheumatic diseases. W096/06068
discloses a .benzene compound useful asa suppressant of rejection in organ
or bone marrow transplantation or as a therapeutic agent of various
autoimmune diseases such as psoriasis, Behcet's disease and the like, and
rheumatic diseases. | |

d. Org. Chem., vol. 25, p2057-2059 (1960) teaches 2-methylamino-2-
(phenylmethyl or phenylmethyl substituted by 2-methyl, 3-methyl, 4-methyl,

| _4—methoxy or 4-hydroxy)propane-1,3-diol. In U.S. Patent No. 3,660,488, 2-
o-2-(p-chlorobenzyl)propane-1 3-diol asan anti-radiation drug is
disclosed. _

The object of the present invention is to provide a more effective and
highly safe compound as a suppressant of rejection in organ or bone marrow
transplantation or as a therapeutic agent of autoimmune diseases such as
atopic dermatitis, psoriasis, artlcular rheumatism and Behget’s disease, a
pharmaceutical comprising the said cdnipound, and a synthetic key
compound of the said compound. o

The present inventors have made intensive studies in order to achieve
the above-mentioned object, and found that, of the 2-aminopropane-1,3-diol
compounds represented by the general formula disclosed in W094/08943



[err> a conmpound wherein, at the substituent R of this conmpound, a .
p- phenyl ene group in the carbon chain and a phenyl group at the end of the
carbon chain are substituted and, in the carbon chain between the sai d

p- phenyl ene group and the phenyl group, the carbon at the a-position of the
p- phenyl ene group is substituted by a carbonyl group (these conpounds are
not disclosed concretely in the said official gazette) possesses |ess
toxicity, high safety and superior ressive action, which resulted
in the conpletion of the present mventﬁﬁ!ﬁéi I scl osure of the Invention
Nanely, the present invention rel | owi ng. (1) A

2- am nopr opane- 1, 3-di ol conpoundéﬁ£$hé gﬂgfg fornula (hereinafter
smmhnestoberefmredtoas(bmmun U))[erﬂ wherein Rerr], Rerr],
Rlerr] and Rerr] are the sanme or different and each is a hydrogen or an
acyl; a pharnaceutically acceptable acid addition salt thereof or a hydrate

thereof, (2) the 2-am nopropane-1, 3-di ol conmpound according to
af or.enent | arcetpdind whierein, at the substituent R of this compound, a p-phenylene

(nerei nat 1 BP9 4»&%&1%8& AR5 n Py ok o} ik i GE e carbon chain

phar naceut g?é‘ REARA Y, th e St Eha lﬁéﬂw‘eehhlﬂeeé&d ﬁ‘&l@ﬁ@rg%oup

t her eof , ar maceut i cal conprisin am nopr opahe-

conpou nd aandrﬂherg:enyltgreupf thaembonmm&e( aaposltu(m pf the pﬂd:emdem gz:mhp y
accept abl e, acid addition.salt theregf or a rate ther Of ) an
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am nopr opa I Mclﬁf eﬁ;wpﬁ, de (2),
a phar nacegﬁcaé?lylgctggﬁy; Pe am%gg di't %ér%eg%%t er eof" or. ‘a yé%yatgféd .

t hereof, superior immunosuppressive action, which resulted in the completion of the

present invention.
| Disclosure of the Invention
Namely, the present invention relates to the following.
(1) A 2-aminopropane-1,3-diol compound of the general formula
(hereinafter sometimes to be referred to as Compound (I))

CH,0OR?

o)
R1R2N—(:J—(CH2)2—®—("3—-(CH2)4—© - (D)

CH,OR*

wherein R, R?, R8 and R4 are the same or differént and each is a hydrogen or
an acyl; a pharmaceixtica]ly acceptable acid addition salt thereof or a hydrate
~ thereof, : ) | |

(2) the 2-aminopropane-1,3-diol compouﬁd according to aforementioned (1),
which is 2-amino-2-(2-(4-(1-oxb-5-phenylpentyl)phenyl)ethyl)propané-l,3-
diol (hereinafter sometimes to be refeired to as Compound (I-a)), a
pharmaceutically accéptable acid addition salt thereof or a hydrate thereof,

(3) apharmaceutical comprising the 2-aminopropane-1,3-diol compound

according to the aforementioned (1) or (2), a pharmaceutically acceptable



(5) a suppressant of rejection conprising, as an active ingredient, the 2-
am nopr opane- 1, 3-di ol conpound accordi.ng to the aforenentioned (1) or (2),
aspharnaceutically acceptable acid addition salt thereof or a hydrate
thereof, (6) an agent for the prevention or treatnment of graft-versus-host
di seases conprising, as an active ingredient, the 2-am nopropane-1, 3-di ol

conmpound according, to the aforenentigned (1 (2), a pharmaceutically
?ccet)':]abl ea&éi%i‘_l@glﬁl_tﬁ ﬁﬂé%l'qoftoﬁégtéﬁ&"gftﬁe fWr at e t her eof, é?) an g_gent
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Sart Cther 6T findeBt fo P pPRrtion dF bbRtuilit o AR erimBiIUst Hidéact ©
(her ei naf t @pniRiBlh RS ahadtive migtediedt; the2-atitnopropany-1,3:divdomputricher eof

wherein am no group and/or hydroxy group are(isg) protec,tgﬂ or a salt
t her eof . * THee! d dhe mferexentdaned (1ard; ap eutigally acee t he

formul a r ' ] i ned above, and has
structural %ﬁé?@ﬁ@@ﬁ§%@gﬁ§ﬁ%ﬂ{ﬁ;ﬁ¥%ﬁgﬁggﬁgfwai n at the 2-position of
the 2-am ngpy opangehtJorltloé ppévirtiomor treatnvatyfautoimmime disehsesar d
carbon chain and a phenyl grqup at the end of tgle said carbpn chain are
subst i t ut ecllengic digeases comPRIFNG, #8an active ingredient, the Z-aminopropane-

1,3-diol compound according to the aforementioned (1) or (2), a
pharmaceutically acceptable acid addition salt thereof or a hydrate thereof,
8) a pharnib.t:eutical composition comprising the 2-aminbpropane-1,3—diol

compound according to the aforementioned (1) or (2), a pharmaceutically
acceptable acid addition salt thereof or a hydrate thereof and a
'pharmaceutically acceptable c'arrief_, | .
9) 2-amino-2-(2—(4-(1-hydroxy-5—phenylpentyl)phenyl)ethyl)ﬁropane-1,3-
diol (hereinafter so-metimes to be referred to as Compound (I)), a i:ompound
thereof wherein amino group andfor hYdroxy.gfoup are(is) protected or a salt
thereof, o " _

(10) 2-amino-2-(2-(4-formylphenyl)ethyl)propane-1,3-diol (hereinafter
sometimes to be referred to as Compound A), a compound thereof wherein
amino group and/or hydroxy group are(is) protected or a salt thereof.

" The compound of the present invention (I) is represented by the

formula



bet ween the sai d p-phenyl ene group and the phenyl group, the carbon at the:
a-position of the p-phenylene group is substituted by a carbonyl group. Due
té this structural characteristic, the conpound of the present invention
possesses | ess toxicity and high safety and shows superi or '

I mmunosuppr essi ve action. Conmpound (lI1) of the present invention is

represented by the for r] and Co und A of the present invention is
represented by the for df:?rr] 3e=\JI O ps represe == by the respectlve
synbols in the pr n’g at g Ly)ec e fol(PM ng. The
acyl at Rerr], err] an err exerrpl £d by a stral ght or

branched chain alkanoylEﬁﬁgy 1 to 6 carbon atons such as fornyl, acetyl,
propi onyl, butyryl, iso yryl, pentanoyl and hexanoyl; a straight or
branched'chain al kanoyl haV|ng 2 to 6 carbon atons which is substituted by

‘phenyl, such as phenylacetyl and phenylproplonyl an a such as
benzoyl ; arwheteix gach symbol ipas definetabgveoand hasstyu ?1311'3-{ sﬁmc&wrutw

et hoxycar bOREP, a'%@9&%&@%&%?‘°%§3§%§§3§°§‘*§§nﬁ“ﬁ" e EgpL o

| sobut oxycakBRtsh; a Iieﬂ}}»lbﬁé o Yhe s@id darboi\chaim afdla phenyl group at
| sopent yl odicar bon tert- gent oxycar bonyilu and hexyl oxycar bonyl ; and an

ar al kyl oxy etmdytb ﬂmcﬁhuds tesl andh, da the capbon chain

h t t | t d (I
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aci d, hydr %—99#1%0&%ﬂhe§$lbhéﬁylén%(‘g‘rdupﬂs babstititted B carbsunyl growp acm.e or
salts with an organic acid such as; acetic acid, nmaleic acid, funmlic acid,

benéo: c acitd, J-hlﬂ structural tq:xasm:wshs, the @pmpaundrqfd:hamreszwm@na@m
ol Uenesu! RAPESHER ToPRcRieiEY ﬁsﬁa&?&&ﬁﬁﬁ%&ﬁs@teseﬁi compound

immunosuppressive action.

)

Compound (II) of the present invention is represented by the formula

' CH,0H __ OH

HzN—(:J—(CHz)z-‘Q—éH-—(CHz).;—-@

CH,OH

and Compound A of the present invention is représ_ented by the formula -
?HZ'OH T
HzN—C—(CHz)z—Q—C—H -
H,OH

The groups represented by the respective symbols in the present
specification are explained in the following. |

The acyl at R%, R?, R8 and R¢ is exemplified by a straight or branched
chain alkanoyl having 1 to 6 carbon atoms such as formyl, acetyl, propionyl,
butyryl, isobutyryl, pentanoyl and hexanoyl; a _straight or branched chain
alkanoyl having 2 to 6 carbon atoms which is substituted by phenyl, such as



. can e converted to salts thereof with oxalic acid to obtain crystals. The
salts of compound (I1) and conmpound A al so include the aforenentioned acid
addition salts. Exanples of the hydrate of the present conpound (1) include
nonohydrate, 1/2 hydrate, 1/5 hydrate, 2 hydrate and 3/2 hydrate. The
present invention also enconpasses solvates. The am no- prot ecting group of

t he corrpound (II) and c A uyseful as th ternmedi ate for the
conpound ofPheny. 3%@%%@9@ Toa8 #¥0¥ ‘F‘éﬁ‘ i’ﬁﬂ ﬂ'ﬂatic acyl such

as fornyl mfﬁﬁ

trichlor oa@g&kg@a{% gggé:nelt y ,&QQ%%%%H ?é on 66k aar‘\%gltljﬂ %l?l?llln an
- aromatic a@ko hhvﬁtg I)bé Baashon abtemaoguch asmuthox&mbogty, ethoxycarbonyl
p-tert.- butylbenzoyl

tert-butyl bepzenggul benzenesul f onyl
t ol uenesul myowbannbmm‘oeemaa oRE) ﬁw}e kym'  BORILOTTL:

2o -t e BalR e B bRk sedpé BTy bl ticy) Yokt

ni t r obenzylgentshxheationyd amd K@yﬂbm-aybmyl; ahdany aralkyloxycarbonyl such as
chlorobenzyloxycarbonyl di phenyl met hoxycar bonyl , 5
net hoxynet hensyioxye y1. acet yl net hyl oxycar bonyl phenyl oxycar bonyl ,
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conmpound (II) and corrpound useful as ynt heth I nt.er medi Qr
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and tris(p- nethoxyphenyl)methyl; a tri- &%l tuted gjlyl such as
tri met hyl siacjd, mandelic aci methanesulfomc acid, benzenesulfonic acid, p-

. toluenesulfonic acid and 10-camphorulfon1c acid. The present compound

~ can be converted to salts thereof with oxalic acid to obtain crystals. The
salts of compouﬁd (II) and compound A also include the aforementioned acid
addition salts. |

~ Examples of the hydrate of the present compound (I) include
monohydrate, 1/2 hydrate, 1/5 hydrate, 2 hydrate and 3/2 hydrate. The
present invention also encompasses sol_#ate_s. | 3
| The amino-protecting group of the compound (II) and compound A

useful as a synthetic intermediate for the compound of the present invention

~ is exemplified by an aliphatic acyl such as formyl, acetyl, propionyl,
chloroacetyl, dlchloroacetyl tnchloroacetyl tnﬂuoroacetyl methanesulfonyl
and ethanesu]fonyl an aromatic acyl such as phthaloyl, benzoyl, p-
nitrobenzoyl, p-tert-butylbenzoyl, p-tert-butylbenzenesulfonyl, _
benzenesulfonyl and toluenesulfonyl; a carbonate such as methoxycarbonyl,

~ ethoxycarbonyl, isopropoxycarbonyl, tert-butoxycarbonyl, 2-
cyénoethoxycarbony, 2,2,2-trichloroethoxycarbonyl, benzyloxycarbonyl, p-

" nitrobenzyloxycarbonyl, p-methoxybenzyloxycarbOnyl, P-
chlorobenzyloxycarbonyl, diphenylmethoxycarbonyl,



triethylsilyl, tert-butyldimethylsilyl, tri-tert-butylsilyl,

- met hyl di phenyl silyl, ethyldiphenylsilyl, propyldiphenylsilyl and
téTt4butyId|phenyIS|IyI t et rahydr opyranyl, tetrahydro-2-thiopyranyl,
2-thiolanyl; ~acyl such as an aliphatic acyl an aromatic acyl and an

al i phatic acyl substituted by an aromatic group, mhlch are derived from

carboxylic ds an Ifonlc a I ds e .al.i phat| yl. is_exenplified by a
| ower al kat%?lttlh q‘ég C%qesj:y]-l.;n thyloxysar! 09 f yhenylogyrearbonyl,

I
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et hoxycar bamrin,o-pmﬂxm‘hng)gymap bﬂmd thanaatyl suchoaw trdtylpditlor trialkylsilyl,
2,2,2-tichlLoroethoxycaybgn 2,2,2-. tribronoet hoxycarbonyl and

p-ni t r opheR8 M‘ﬂl ‘g’%@ﬂonyl such as met hanesul f onyl and

et hanesul f onyl I;hﬁ..!; <) ch_as
benzoyl, tol ﬁo;ll‘h t ow n‘liﬂﬁo%%n oyI Jd W’r&g%ﬁé%uiggﬁﬁg’r}yl
such as belasmnsmﬂhbmyht?]ﬂlmédmfoﬂ ﬂnmdl fmpﬁimﬂbwahgmés&ﬂﬂwbl fn1:1o|nns g

fl uor obenzenesu or o zenesul fon r onmbbenzenesul f on an
|odobenzen§§ﬁlnﬁ’h\€ﬁr&yb3éﬁ§°Wﬁ§ Yje M3y prsubstisetad, sush tasmlte lf)yI an
aromatic Eﬁq acetyl,

- phenyl pro%?ork@fbfﬁbﬁak’yf ut W@%Lﬁ@ eﬁ\/\%%ﬁ{ﬁgﬂ%‘%roups may in
conbi nat i omébhnnyethmtginethﬂ an aligl; an srulkyhswhithiinhgR aflsitituted@didh dene

acetal, iso dene cetal enzyl i dene acet al_, anlsylldene acetal and
© 2, 4-di et hﬁghgé!i;ln‘ nélytf yimethyhand dris@@ne may be for ned

t oget her X sent
Fre s
pr ot ect ed l:;letliydsﬂyb ltabelmltyﬂl@mﬂuy@al laﬁd-ﬁehﬁbﬁtﬂbﬂyl Qﬂe ?Qﬁ[yl
used as a s B-} Ln P]t rredl e for conpou xgl;- and_occasj ona used
25°a phar naLBUARRARYY, pERRYIdiphenylsiyt and tert-Buityldiphonylslyl:
tetrahydropyranyl, tetrahydro-2-th10pyra1_1yl, 2-thiolanyl; acyl such as an
aliphatic acyl, an aromatic acyl and an aliphatic acyl substituted by an
aromatic group, which are der_i_ved from carboxylic acids and sulfonic acids.
The aliphatic acyl is exemplified by a lower alkanoyl such as formyl,
acetyl, propionyl, butyryl, valeryl, pivaloyl, carboxyacetyl, carboxypropionyl,
trifluoroacetyl, chloroacetyl, methoxyacetyl and phenoxyacetyl; a carbonate

Q)

such as methoxycarbonyl, éthoxycarbonyl, isopropoxycarbonyl, tert-
butoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, 2,2,2-. -
tribromoethoxycarbonyl and p-nitrophenoxycarbonyl; a sulfonyl such as
methanesulfonyl and 'ethanesulfonyl. '

The aromatic acyl is exemplified by an aroyl such as benzoyl, toluoyl,
naphthoyl, nitrobenzoyl and dinitrobenzoyl; a sﬁlfonyl such as
benzenesulfonyl, toluenesulfonyi, haphthalenes‘ulfonyl,
fluorobenzenesulfonyl, chlorobenzenesulfonyl, bromobenzenesulfonyl and |
iodobenzenesulfonyl; and the like. The aliphatic acyl substituted by an
aromatic group is exemplified by an arylalkanoyl such as phenylacetyl,
phenylpropionyl and phenylbutyryl.

Further, the two hydroxyl groups may in combmatmn form a cycllc



The conpound (1) of the present invention can be produced by the follow ng
nmet hods. Method A Conpound (I-a) wherein Rlerr], Rerr], Rerr] and Rerr]
are hydrogen in Conmpound (1) is produced by the follow ng nethod. Namely,
Conmpound A wherein an am no group and/or a hydr oxyl group are/is protected,
I's reacted with a conpound of the fornmula (1) [hereinafter referred to as

gfgﬁﬁzﬂd&%@%eﬁ&wﬁﬁe%%@eﬁyﬁé ok afethosburAnidshe A tAbgnes: um
rot bet | ng ey iEh 8600, afipfitbne abbil SR 2R En %Bﬁﬁﬁ*’z‘?ﬁ‘gf@“ﬂ or a
conpound tt&amﬂldmineandmmmnnaybeﬁmmedmogether Iwith dhg hydroxyl groap s

pr ot ect ed, @ oxi dation of the hydroxyl group at the a-position of
t he phenyl gﬁ"‘épsw t abl e OXI di zi ng agent, and a prot ecting group

I's removed, if t )
organi c sol ventmto uségd I n t‘%e reac I on %buﬂ dr/r?:)loung H’ u&rude

t et r ahydr ofconepourd ﬁb mdy be pmtecmdlby thesegprotetting geolnys, amhﬁte protected

di met hyl f or mam de, t hyl _sul f oxi benzene, . tol uene, n di oxane,
met hyl ene. AR "ﬁswéﬁﬁam ssicetaemediate TE omRORRAID), sAd

reaction t lfai‘ﬁﬁﬁc generally from-100 to 80
[err]C and%gpﬁ%#ﬂg 19%1 IQI errperg{iﬁ%%”’ﬁan %ifie sai d tenperature range
may be sel ect edrlmncoinpaudd (Dﬁ‘ﬂmaptesentinmmnhmmmduhedbgdﬂeon i's
general ly %rﬂﬁm 30 mn &s to 2 days and a |onger or shorter reaction period
than the i %‘Hi‘!ﬂjﬂ}%ﬁ? # may be selected on demand. After the reaction is
carried outMMQrAt he above- rrent i oned conditions

Compound (I-a) wherem R1, R2?, R® and R# are hydrogen in Compound
(D) is produced by the following method. Namely, Compound A wherein an
amino group and/or a hydroxyl group are/is protected, is reacted with a
compound of the formula (ITI) [hereinafter referred to as Compound (III)]

M~'(CH2)4O (Im)

wherein M is a metal widely employed in the field of organic synthetic
chemistry, such as lithium, mogneéium chloride, magnesium bromide,

" magnesium iodide, copper, lithium copper and nickel; and a protectmg group
is removed, if necessary, to give Compound (In '

(I:HZOH o cI)H X
HzN_—?-—(CHz)z—Q—CH—(Cth‘@ (Ir)
CH,OH o

or a compound thereof wherein an amino group and/or a hydroxyl group |
are/is protected; followed by oxidation of the hydroxyl group at the a-position
of the phenylene group with a suitable oxidizing agent, and a protectmg
_group is removed , if necessary, to give Compound (I-a).



or after renoving the protecting group(s) on demand, Conpound (I1) can be
purified by a nethod known in the field of organic synthetic chem stry,
stich as sol vent extraction, recrystallization, chromatography or a nethod
usi ng an ion exchange resin. Exanples of the oxidizing agent to be used in
t he oxidation reaction of Conpound (Il) include chromc acid-sulfuric acid,

i e R
CABROSAA (I M AT EAbyHotakaf, dfothyl Etferr batilohe phitel

(PPC), mangane el ectrophilicactivated reagent
(di cycl ohexdihmthpbeflier] dimetirydformamide]direthglsylfoxide) benzene; dolueme, de,
sul fur trioxide-pyridine c | ex, ri,élu oageti c .anhydride, oxalyl
chloride, FRIIeRMBIOXARRY; T ﬁBEﬁbiw & Chig %EIPuﬁ-}‘ﬂ’sli ane ad sodi um
bromte, N ci ni m de, N-chl orosuccini mi de, N-bronopacet ani de,

2, 3-di chl orf5- , b-dI cyano- p- benzoqui none, tetrachl oro-p-benzoqui none, .
t et rachl or o- o- Theereaptiotemperdtare ofithe presenit reaction i generallyefroaiPddr ous

benzenesel eni ni ¢, aci d, .ruthenj um t et r aoxi de ut heni um,qdi oxi de; sodi um
et odate, TR b LWt nbigher ieuiin by R iR O dOBen B R e
sodi um bi s . Hsndf the solvent to be used in the present
reaction i %%gg;gesv%?cg?&)&gce I C g'ci d, diethyl ether, tetrahydrofuran, .

di oxane, - acet orfFhe reddtiortinyé ofitloprdsentrehstionds geheralliefroni B0 mimrtes
hexane, benzene, toluyene or a .r;thure thereof. T, re ctio(ﬁ te eratélre of
t he "pr esenttorZdays andaslopgge oxshorter ypaction peg U{‘Q oy cﬂg&per&q hi gher
t enper at ur i ature range nay be sel ected on demand. The
reaction tsnrréyg% 4‘*2%%%’%%_ reg'cti'on is generally from30 mnutes to 2

days and a | onghftepthe peadtion isccatrieadhoweunder tﬂmabbmménﬁmm&cbmﬁtiond may

- be -sel ected on_denmand.
: or after removing the protecting group(s) on demand, Compound (II) can be

puriﬁed by a method known in the field of organic synthetic chemistry, such
as solvent extraction, recrystallization, chromatography or a method using

an ion exchange resin. _ _ o
Exainples of the oxidizing agent to be used in the oxidation reaction of
: Compound (ID include chromic acid-sulfuric acid, chromium oxide(VI)- -
sulfuric acid-acetone (Jones reagent), chromiun oxide (VI)-pyridine complex
(Collins reagent), dichromate (e.g. sodium dichromate, potassium
dichromate)-sulfuric acid, pyridinium chlorochromate (PPC), manganese
dioxide, dimethysulfoxide-electrophilic activated reagent |
(dicyclohexylcarbodiimide, acetic anhydride, (di)phosphorous pentaoxide,
sulfur trioxide-pyridine complex, trifluoroacetic anhydride, oxalyl chloride,
halogen), sodium hypochlorite, potassium hypochlorite, sodium bromite, N-
bromosuccinimide, N-chlorosuccinimide, N-bromoacetamide, 2,3-dichloro-
5,6—&icyano-p—benzoquinone, tetrachloro-p-benzoquinoné, tetrachloro-o-
benzoquinone, nitric acid, dinitrogen tetraoxide, anhydrous
benzeneseleninic acid, ruthenium tetraoxide, ruthenium dioxide-sodium
periodate, bischlorobis(triphenylphosphine)ruthenium—iodoéylbenzene or

sodium bismuthate.



Aftervthe reaction is carried out under the above-nentioned conditions or
after renoving the protecting group(s) on demand, Conpound (l-a) can be
parified by a nethod known in the field of organic synthetic chenmistry,
such as solvent extraction, recrystallization, chromatography or a nethod
usi ng an ion exchange resin. Method B Conpound (1), wherein Rerr], Rerr],

Compound (1 c) Hkausplaecet o solverc g aned i e amessity Fdeoniaeios | 1 1 he

Rt o et atid SHATMRANRY oORED WitraB fdt xRS hhBCaGUBHE Grtol

e conpo erel n the correspondi ng am no group and/ or

hydr oxyl gbutpl alcehok methydere chloride; ehporefemm, hexdne] beGzepe; toduéne pr a
i nstead of Cpnpound (I-a) is reacted and treated in the same "manner to
al | ow pr od¥eixtare ‘_ﬂteﬁg Conpound (11) wherei-n an amino group and/or a

hyd | 1l hi 3 ,
Rerr] and Rl or T3S Sty dth BEratiigRE YRE prpdent¥R8EALA Egtpbtall YU O o
Conpound (1108) °C Ganba loweronhighér temperatyne fthan ¢the said temiperaturerrabgepound

(1) of the present inv&nt n can be produced by the follow ng nethod. :
Met hod CA@%M&G@@EP"G? 0! ABRal formula (IV) [hereinafter referred to as

Conpound (1V)] wher e ' | & %g] ' din.
the field of orrlg%%lr%%(ﬁ ﬁ%éfg%eﬁ%% ?@eéﬁl@#g@gﬂ% oggn Eﬁggﬁﬁﬁieﬂg : :
- chlorine, ko@days andd loayer orishortertehotiph peyiodothan thenimditdtedyperiod and
trifluoromethapesul f-oyl oxy, and_a conpound of the general formula (V) _

[ her ei naf t anay beeaelected enderaghdound (V)J [err]

After the reaction is carried out under the above-mentioned conditions

. or after removing the protecting group(s) on demand, Compound (I-a) can be
purified by a method known in the field of organic synthetic chemistry, such -
as solvent extraction, recrystal]i_zation_, chromatogiaphy ora method using
an jon exchange resin,

Method B | | |
Cqmpound (I), wherein Rl, R2, R3 and R# are acyl, is produced by the
following method. Namely, Compound (i-a) is protected on demand and
reacted with acyl halide in the presence of a base, followed by removal of the
protecting gfoup(s) on demand to give the compound wherein the -
éorrespbnding amino group and/or hydroxyl group arefis acylated. - In the
present method, Compound (II) instead of Compound (I-a) is reacted and
treated in the same manner to allow prodﬁction of the Compound (II)
wherein an amino group and/or a hydroxyl group arefis acylated.
Compound (I), wherein R1, R?, R8 and Rt are acyl, is treated with an acid ora .
base to produce Compound (I-a). o _ : '
Compound A useful as an synthetic intermediate for Compound (I) of
the present invention can be produced by the following method.
Method C _ .
A compound of the general formula (IV) [hereinafter referred to as
Compound (IV)] ' ' -



wherein Rlerr] is a |lower al kyl such as methyl, ethyl, propyl, isopropyl,
butyl and tert-butyl, or aral kyl such as benzyl, nitrobenzyl, nethoxybenzyl
ared net hyl benzyl, Rlerr] is an amino-protecting group w dely enployed in
the field of organic synthetic chem stry, such as acetyl, benzoyl, '
tert-butoxycarbonyl and benzyl oxycarbonyl, and the two Rferr]s in the
nol ecul e may in conbination-forma ring such as dioxane and R err] and
Rlerr] in the nolecule may in conbinatio orma ring such as oxazolidine
and oxazine, are condensed in th se of a to gi've a conpound of
the general formula (V) [her'e‘fngﬂp'[;zr ed t@'ﬁ Compound (VI)] [err]
wherein R err] and Rlerr] are as defi ned“atOve; the ester groups are
reduced with a suitable reducing agent and protecting group(s) is/are
i ntroduced or renoved on demand to give -a conpound of the general formula
%Yl|)][heraﬁﬁéﬁﬁﬁﬂhfﬁhaledVﬁhg@tﬁdpbﬁd@@yﬁh?ﬂqwnhniﬂ&%ﬁkhﬁeﬁfﬂﬁgdhere|P

err] is a hydroxyl-protecting group wdely. enplqQyed ip the fie
organi ¢ syrfynéhetic ghemisfry, such ps halogen (fluoring, chlpringe Efgmme» ‘Il‘ne?

trln'ethyIsH é%ﬁ% met hyl
and tet rah}ﬂ Meiﬁ%gﬁ‘#f%ﬁ%g%%@#ﬂm? H%OM oe‘gipal ne cﬁ %%’Und i's
'subj ect ed tdh&ﬁ%ﬁhlmnﬁéﬂhbg‘éﬂmbfﬁﬁﬁulam[hbfeﬁhmrmfem‘bdtpr&sence of a
Lewi s acid, and protecting group(s) may be introduced or renpved as-

necessary t@ompoandd¥bund A or N- and/or O protected conpound thereof .
Exanpl es of the base to be used in the condensation I ncl ude sodi um

hydr oxi de, sodi um net hoxi de, sodi um et hoxi sodi um hydri de, potassium
hydride, |ithiumdiisopropylanmde, QRt h| um lithium

hexaret hyl di si | azane, triethyl arje sopr op, hyl am ne and 1, 8-

di azabi cycl o[ 5. 4. 0] undec- 7- ene. % of th gani c ‘'sol vent to be used
in the condensation include COOR5 ' :

wherein R5is a iower alkyl such as methyl, ethyl, propyl, isopropyl, butyl
and tert-butyl, .or-aralkyl such as benzyl, nitrobenzyl, methoxybenzyl and
methylbenzyl, RS is an amino-protecting group widely employed in the field
of organic synthetic chemlstry, such as acetyl, benzoyl tert-butoxycarbonyl

~ and benzyloxycarbonyl, and the two R5s in the molecule may in combination
form a ring such as dioxane and RS and RS in the molecule may in
combination form a ring such as oxazolidine and oxazine, are condensed in
the presence of a base to give a compound of the general formula (VI)
[hereinafter referred to as Compbund (VD) |

| cI:OOR5
R“NH—'C—(CHz)z—Q - (VI)
COOR®
wherein_R,5 and RS are as defined above; the ester groups are reduced with a

~ suitable reducing agent and protecting group(s) is/are introduced or rt_amoved
on demand to give a compound of the general formula (VID) [hereinafter
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net hanol , ethanol, tert-butyl alcohol, tertahydrofuran, di et hyl et her,
et hyl ene gl ycol dinethyl ether, dinethylfornmam de, dinethyl sulfoxide,
benzene, toluene, xylene, dioxane, nethylene chloride, chloroform
di chl oroet hane and acetonitrile. The reaction tenperature of the
condensation is generally from-20 to 150[err]C and a | ower or higher
t enper at ur han the said te ure range nmay be sel ected on denmand. The
reaction t¥?ﬁ?§ﬁ& QBHHEngf ]is generally from 30 nminutes to 2 days
and a | onger or shorter reaction period than the indicated period my be
sel ected on demand. After  the c? ation is carried out under the-

eyl

~above- nentioned conditions or a enoviLfgat he protecting group(s) on
demand, Conpound (V1) hed A met own in the field of
organi ¢ synthetic chem str NHS)U hl@ﬁé Bl ext ra(cj?l on, recrystallization,
chromat ography or a mnethod usi H36R7°” exchange resi n. Exanples of the
reduci ng agent to be used in the feduction of ester include, for exanple, a
nmetal reducing reagent such as sodi um borohydride, |ithium borohydride or

l'i thi um al um num hydri de, or di borane. Exanples of the solvent to be used

in the redwherein BY mbwdrox;dl-meecﬁmg geouppiidelyemplqoyedesinhtirecfieldeathanol |
1-pr opanol pro alcoho et rahydro

ot ot ot Prsanic SR Hists Cherhis A5 actle i)eezoy ﬂ?&%ﬂf&m&x@}iﬁe
reaction tﬁ}gﬁ% r e. Qﬁf‘@“’ qm-20 to 80
[err]C and a | ower Ore%&yis %Itﬁglr#)(;e ?Jrgl't an sal te erature range

may be sel tetr dmpgieanyi;l andhire rseaa:deﬁned aheve);fthehdwtammbcompoundast er is

general ly fraom 3Q mnutas to or ,shorter react

Period t hamARREied e eReBan eI GHeRispo BB e melhal eiheTdRdh PrRseRts phe

- reduction Léwﬁ"ﬁélﬂ? tnd'Probitdfiy Hﬁﬁ%y@ﬁﬁ@&&ced or removedas
necessary to give Compound A or N- and/or O-protect_ed compound thereof.

Examples of the base to be used in the condensation include sodium
hydroxide, sodium methoxide, sodium ethoxide, sodium hydride, potassmm
hydnde, lithium diisopropylamide, butyllithium, hthmm _
hexamethyldmﬂazane, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4.0lundec-7-ene. | |

Examples of the organie solvent to be used.in the condensation include
methanol, ethanol, tert-butyl alcohol, tertahydrofuran, diethyl ether,
ethylene glycol dimethyl ether, dmethylformam1de, dimethyl sulfoxide,.
benzene, toluene, xylene, dloxane, methylene chloride, chloroform,
dichloroethane and acetonitrile. .

The reaction temperature of the condensation is generally from -20 to
150 °C end a lower or higher temperature than the said temperature range
may be selected on demand.

- The reaction time of the condensation is generally from 30 minutes to 2
| days and a longer or shorter reaction period than the indicated period may
be selected on demand. _

After the condensation is carried out under the above-mentioned

conditions or after removing the protecting group(s) on demand, Compound

11



conditions

or after renoving the protecting group(s) on demand, the

obj ective conpound can be purified by a nethod known in t he flel d of

orkgani ¢ sy

nthetic chem stry, such-as solvent extraction, recrystallization,

chromat ography or a nethod using an ion exchange resin. Exanples of the

Lewi s acid
i ncl ude al
ant i nony(
chl ori de,
sol vent to

to be used in the reaction with dichloronmethyl methyl ether

55 Py by ot kRGTR s BE1d o4 Sranelt SRR 1 1 1)

eﬁndggjgoéﬁ&?aéeﬁ‘lvﬁﬁ%iﬁﬁé@hbh ngﬂéggtﬂﬁzaé&ﬁm%g& Popani ¢

In the reaction with |'or omet hyl ~ net hyl er incl ude

tet rahydro{meﬁmduhmgmd mud!mhamhpbrme gl ycol dinethyl ether,

di mret hyl fo
di chl or oet

nane Exmplan ot theged °X'der+ra"ﬁ>£%hﬁe”€a$h A raiGchen atener,

reaction c iﬁ'geﬂé
| Bl a?hgﬁ{ée%g? ﬁavmvh%h ?ed&@o onet v en met hyI éﬁﬁer 'S éenerélly

tenperature o
from-20 ththﬂmrbdrﬁhydﬁde dmdmﬂnum aluxghmmtlwdmdea,tumhbbrmt he sai d

. tenperature range be d The of .t e re ct, wth
di chl or onet hyl rﬁﬁmyreseq Q}&—f@ F‘th%Be &%EH ofe 5°£nd a

| onger or
on demand.

ERARLPE, ot MY, < d&‘%eﬁ?@ﬂ%‘“ﬂy?‘%?ﬁ“ﬁpmsiéfﬂ cd

out " under &ﬂm}:aﬂ,otetrahydmﬁmh dioxiane,aisthyl etherrethybene glycohdimetitydct i ng
group on de t he, Obje;& ve .conpound can be purified by a method.known

in the fie
recrystall

! %‘f"b? ¥0fi ¢ cheni stry, such as solvent extraction,

- i zat | quﬁé&ﬂé Bpsi n.
As ot her net hodﬁﬂio synt hesi n%gﬁncﬁﬁd%nqﬁé%%m;ﬁng%l) nc de (1) a
met hod conbo 86i ¥ avid & hawer orh@herttamwraglm thian the said temperature range

may be selected on demand. )

- The reaction time of the reduction of ester is generally from 30 mmutes
to 10 hours and a longer or shorter reaction period than the indicated period
may be selected on demand. _

. After the reduction is carried out under the above-mentioned
conditions or after removing the prefecting group(s) on demand, the .
objective compoimd-can be purified by a method known in the field of organic
synthetic chemistry, such as solvent extraetion, recrystallization,
chromatography or a method using an ion exchange resin.

Examples of the Lewis acid to be used in the reaction with

~dichloromethyl methyl ether include aluminum chloride, titanium
tetrachloride, tin tetrachloride, antimony(V) chloride, iron(III) chloride,

boron trifluoride, bismuth(III) chloride, zinc chloride and mercury(II)
chloride.

Examples of the organic solvent to be used in the reaction with

. dichloromethyl methyl ether include tetrahydrofuran, diethyl ether,
- ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfexide,

methylene chloride, chloroform, dichloroethane, acetonitrile, nitromethane

and carbon disulfide. The reaction may be carried out without solvent

12



di methyl f ormam de, N-nethylformanilide, N-fornylnorpholine or N, N

di i sopropyl formani de, and a hal ogenating reagent such as ‘phosphoryl :
chl oride, phosgene, oxalyl chloride, thionyl chloride, triphenyl phosphine
brom ne or hexachlorotriphosphazatri ene, and hydrolysis, (2) a nethod
conprising reaction with hexamethyl enetetramine in the presence of an acid
catalyst (e.g., acetic acid, triphenylacetic acid) and hydrolysis (Duff

met hod) , _(th%l'erﬁ‘ﬁ’éﬁa’abnpri sing reaction of a conbination of carbon

nonoxi de and hyg i de.1.Qr [ st qs 1 .G aCi .

Chl or osul furi o g HopRPale With8 relefiB WiRB diflofbmb i b ediet iy
presence ofgenleydlly fiora P20 to G T sdard adewee or hlighet temperstura thadahelsssd as
necessary Gatter?rann- Koch net hod),a-(4) a r?e}tghod cogpri sing reaction of

dry hydr ogdemperature rangemcvydihselectedoon defm@ad er nann et hod) and the | _
i ke. Method D Using, in Mthod,C, - d h I I VI
[Ihe(raei naftgr r#@?ﬂﬂebg%re%mwgﬂf ;’}]0@%&”?%&5?%@{;#%5 :
hal ity ! ' odi ne. ) .

st ead of Tt RiRhiFto 2L BENE afll 4 M or shorler ool Blon i the

[ her ei naf t ghdicatéd pefiodmay Heosaleeted onl dernahdl 1] wherein Rerr], Rerr] and

Hal are as defined above, Is obtained; the obtained conpound is reacted

with a fornyl atAftgr yemeaction witlp dichdoxnmeithyluagethyl ethenisicarrigdoutd t o

hydr ol ysi s; d protecting oroug(s) Jts/are remved, if cessar to give
Compound Ausiast teralase-BopPioRel2hdiSorst o aReR Epaiving 55 SFE@cline .
fornyl ati ngngfptn 46émaRduEsé objective cohfsdtitid e beigutified by Emethdt € such
as nmethyl orthoformate, ethyl orthoformate, ethyl “formate or |ithium
formate, orkresymimtbe fieldof agammshmmmstm,smhwqmmmmam,qe,
N- et hyl - Nr%%ifs*&hfz\éltfo;f rcﬂ?o%%%dgr]éfphy or a method using an ion exchange resin,

As other methods to synthesize Compound A from Compound (VII)

include (1) a method comprising Vﬂsfneie;‘ reaction using N,N-'

' dimethylformamide, N-methylformanilide, N—formylmdrbholine or N,N-
dﬁsopropyHomamide,. and a halogenating reagent such as phdsphoryl
chloride, phosgene, oxalyl chloride, thionyl chloride, triphenylphosphine
bromine or hexachlorbtripho@haz‘atriene, and hydrolysis, (2) a method
comprising reaction with hexamethylenetetramine in the presence' of an acid
catalyst (e.g., acetic acid, triphenylacetic acid) a_nd hydrolysis (Duff method),
(3) a method comprising reaction of a combination of carbon monoxide and
hydrogen chloride, or a combination of formic acid and chlorosulfuric acid,
thionyl chloride or phosphoru oxychloride in the presence of aluminum |
chloride using copper(I) chloride as a cocatalyst as necessary (Gattermann-
Koch method), (4) a method comprising reaction of dry hydrogen cyanide and
hydrochloric acid (Gattermann method) and the like.

Method D o
Using, in Mefhod Ca comj)ound of the general formula (VIID)
[hérei:iaﬂ'.er referred to as Compound (VIII)]
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fornyl pi peridine, 4-fornyl norpholine or ethoxynethyl eneaniline produced
fromethyl orthoformate and aniline, fluorofornmal dehyde (FCHO. formc
anhydride ((HCO[err]O and acetic form c anhydride (HCOOCOCH err]). :
Exanpl es of the organic solvent to be used in the present reaction include
tetrahydrofuran, diethyl ether, ethylene glycol dinethyl ether,

di et hyl f or mam de, di net hyl sul f oxi d&=Renzene, tol uene, .xyl ene, di oxane,
met hyl ene chl ori de, chl oLe#e(Chly)sH-e pitidale and( ¥dBpnitrile. The
reaction tenperature of the present ZWea#tion is generally from-100 to 80 C
and a |l ower or higher tenperature than the said tenperature range nmay be
sel ected on demand. The reaction period of the present reaction is

general ly ' 1d: . rt .r.eacsl eriod
Phan the’ i WBELAEE) ¥ hafetf e REapdPicd, bORThe B iddie: EY b B0MRS
reacti on i gbeva, ihstéadwf Cordpound €IV} avconipoind o€ the geﬂéfa'\lcmnmh WXper
renovi ng the protecting group(s) on demand, Conpound A can be purified by a
met hod knolhereinafier referred o as Gampe ic chem stry, such as sol vent
extraction, recrystallization, chromatography or a nmethod using an ion
exchange resin. Method E A compoungd of the general formula (X) [hereinafter
referred to as Conpound (X)] ﬂﬁ?ﬁ wherein Y is a fornyl group or a
protected fornmyl equiv iC di nk t hyl , di_et hoxymnet hyl ,

et hyl enedi oxynet hyl, pr §§h€' QG | "%nedKaﬁf met hyl or

propyl enedi t hiomethyl, Lv is (9§jined above; is subjected to _
condensation, in the presence base, wth a conmpound of the general
formula (XI) [hereinafter referred to as Conpound (XlI)]

wherein Rs, R" and Hal are as defined above, is 'ob_tained; the obtained

- compound is reacted with a formylating agent m the présehce of magnesium.
and subjected to hydrolysis; and protecfing group(s) is/are removed, if

~ necessary, to give Compound A or N- and/or O-protected compound thereof.

Examples of the formylatiﬁg agent to be used in the present reaction
include formate such as methyl orthoformate, ethyl orthoformate, ethyl
formate or litliiﬁm formate, or formémide such as N-methylformanilide,
N,N-dimethylformamide, N-methy}-N-(2-pyridylformamide, 1-
formylpiperidine, 4-formy1morpholi1__1é or_ ethoxymethyloneaniline produced
from ethyl orthoformate and aniline, fluoroformaldehyde (FCHO), formic
anhydride (HCO)O) and acetic formic anhydride (HCOOCOCHS).
| Examples of the organic solvent to be used in the preseht reaction

jncllide tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ethér, |
dimethylformamide, dimethyl sulfoxide, beﬁzene, toluene, xylene, dioxane,
methyléne chloride, chloroform, dichloroethane and acetonitrile.

The reaction teniperature of the pi'esent reaction is generally from -100
to 80 °C and a lower or higher temperature than the said temperature range
may be selected on demand. ‘

~ The reaction period of the present reéction is generally from 30
minutes to 2 days and a longer or shorter reaction period than the indicated
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[err]" wherein Rlerr], Rerr] and Rerr] are as defined above; to give a
conmpound of the general fornula (XII) [hereinafter referred to as Conpound
(XI1)] [err] 15 wherein Rerr], Rerr], Rerr] andY are as defined
above; the ester group is subject ed to reductl on with a suitable reducing
agent and prot ecting group(s) is/are introduced or renoved, if necessary,

to give Co d A /or.0- ot ected conpound thereof Exanpl es of
t he base tB a %ﬂ%?r?eh?gea flon i ncl ude sodi um hydr oxi de, sodi um

net hoxi de, sodi %rﬁb i @aﬁﬁ; . [ (= W R Y <
di i sopropyl am gg,ﬁa but ;ﬁ It |-urn I tﬂ?bgfr%ﬂ%g(egp‘rr& hy Xiégﬁl'ﬁégggoﬁg,a conditibh
tri et hyl anonafterirermwving the pryteehingcgrong (), ¢h demand, Compound A can be

‘?L‘afﬁ%’i e TNy TS (- A6 AN TR TN R
i oty { oroaaRvent egiktiof QE%VF@%“ﬁaﬁéﬁé%‘&ﬁh“‘?'ﬁﬁhﬁ"* fﬁ&“ S8

met hyl ene ahlioniestehangeé oes:hor m di chl oroet hane and acetonjtrile. The
reaction terrperature of the condensation is generally from-20 to 150[err]C

and a IoweM%]ao her tenperature than the said tenperature range may be

sel ected on deﬁa‘?ﬂn r ﬂ?&%&f‘% erally =~
from.30 m nutes B&ggd(’?gﬁéhgﬂf%%gfg?&ﬁ;s(%gﬁer reac |%f§ﬂbée(??(g§§]t han t he

i ndi cat ed Compuhnmd{X)Me sél ected on denand. After the condensation is
carried out under the above-nentioned conditions or after renoving the
protecting group(s) on denmand, Conpound XI'1) can be purified by a method

known in the field of organic synt. hetl em stry )fslch as sol vent
extraction, recrystalli zatlle\h_( : Y or &

wherein Y is a formyl group or a protecfed _formyl equivalent such as
dimethoxymethyl, diethoxymethyl, ethylenedioxymethyl, -
propylenedioxymethyl, ethylenedithiemethyl or propylenedithiom-ethyl,ﬂ Lv
is as defined above; is subjected to condensation, in the presence of a base,
with a compound of the general formula (XI) [bereinafter referred to as
Compound (XI)] | o

RENH--CH (XI)
COOR®

wherein R5, RS and R” are as defined above; to give a compound of the
general formula (XII) [hereinafter referred to as Compound (XIN)]'

o '?HZOR? - o
TR : ( XII
RNH-—C (C|:2)2Y (XI)
COOR . .
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met hod using an ion exchange resin. Exanples of the reducing agent to be
used in the reduction of ester. include netal reducing reagent such as
sbdi um bor ohydri de, lithium borohydride or l|ithium alum num hydride, or
di borane. Exanpl es of the solvent to be used in the reduction of ester

I ncl ude wat er, nethanol, ethanol, 1-propanol, 2-propanol, tert-butyl

al cohol', tetrahydyof ,digxane, diethyl, ether, ethylene .glycol  dinethyl
ot hor o cwhgroth kO BY K and 452 %s dorfil ahaye! the eSlen aroBb s sReCted 1 | on
of ester igdif tﬁ‘l? '
t enper aturlfee [ han t eﬁséﬁgiﬁagggég%ﬁ?%%%gn%@eeé se gg?ie%@%?%mnd.. The
reacti on pintrodiuced ¢rremeved,tif necesfsary; far give Cempoaht\A dbr INn &id/o @4t es to
10 hours and ,a J qnger or rter, reaction period than the indicated period
may be sel%@@%&d’éﬂ‘ﬂ%ﬂi%ﬂ@ﬁ the reduction is carried out under the
above-nent i oneﬂ;xgm}e'- ' ' [ %ﬁzg =Y Y SdBes: ©on
demand, the objecti 3538?5%8%3@3%%5&3%%% ) fagggﬁe@?hg%‘%{m I'n the
field of ohpdruxide)suvdivein methexide; sodium ethaxidepdodinm hydride; potassium
recrystallj zation, .chromgat ograp Q nmet.hod usi .an ion exchange resin.
Met hod F Ailxgﬂﬂﬁ thigm °8@Pé’&%m1é%ﬁ?ﬁfyhl Y inafter referred to
as Conpoung.. dzhn s 4 %ih' ms(ﬂﬁ%- nge@h L j ected to
condensat P%%ia%lhh%*lgisg{r ese\r%(ge o¥ 381. asé’, W moﬁ%gﬁ%%él?%&?ve a ..
conpound odiazabicyelofh 4. 0Jomdevi7aexex| V) [hereinafter referred to as Conpound
tnt The! oni e Bxamples of th ofgunit solvent to be used in the condensation nclads "
' methanol, ethanol, tert-butyl alcohol, tetrahydrofuran, diethyl ether,

ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide,

_bepzt_ene, toluene, xylene, dioxane, methylene chloride, chloroform,

dichloroethane and acetonitrile. ' L ,

The reaction temperaﬁue of the condensation is genera]ly from -20 to

150 °C and a lower or higher temperature than the-said temperature range
_ may be selected on demand. . | |
The reaction period of the condensation is generally from 30 minutes to
2 days and a longer or shorter reaction period than the indicated period may
be selected on demand. .' |
After the condensation is carried out under the above-mentioned
conditions or after removing the pi-otecting group(s) on demand, C-o_mpouﬁd
(XII) can be purified by a method known in the field of organic synthetic
chemistry, such as solvent extraction, recrystallization, chromatography or a
method using an ion exchange resin. | ' _- :
Examples- of the reducing agent to be used in the reduction of ester
include metal reducing reagent such as sodium borohydride, lithium
borohydride or lithium aluminum hydride, or diborane,
Examples of the solvent to be used in the reduction of ester include
water, methanol, ethanol, 1-propanol, 2-propanol, tert-butyl alcohoi, '
tetrahydrofuran, dioxane, diethyl ether, ethylene glycol dimethyl ether or a
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are subjected to reduction with a suitable reducing agent and protecting
group(s) is/are introduced or renoved, if necessary, to give Conpound A or
17 N and/or O protected conpound thereof. Exanples of the base-to be
used in the condensation include sodi um hydroxi de, sodi um net hoxi de, sodi um

et hoxi de, sodi um hydri de, potassium hydride, |ithiumdiisopropylam de,
butyllithium |i tti\ um hexanet hyl di si | azane, triethyl am ne,
di i sopr opy tRredheReot g 1 5.7 di azabi cycl o[ 5. 4. 0] undec- 7- ene. Exanpl es of

the organic S0'I‘h%%abﬁoﬁ%eﬂﬁﬂi‘ah&et&ﬁhﬁ%ﬂﬁﬂﬁah'o?@stéi‘ilslg% ef'ﬂl oph -20

et hanol, tert butyI al cohol tetrahydrofuran dieth eth | ene

gl ycol di rrm&m “Ceanda lowensrhigh me@eﬁhm@e§md@mwamﬁzw

t ol uene, net-hy] ene chl oride, chloroform dichloroethane or
acet oni tr| rﬁ%é&&ﬁ%ﬂ F’éﬂ%ier ature of the condensation is generally
from-20 to 15%@‘%&0ﬁ%rﬁ:d@ﬂ‘ﬂfef€dﬂ%ﬂﬁ%fés%f’f§ nErally'®om 8¢ sai d

tenperature range may be“sel ected on demand. The reaction”period of the :
condensat | oxiniatesytont0 hbhys andra Bavger outshorter readtipn peribdithambee or shorter

reaction per t.han.t eri od be sel ected on demand. After
t he condeng’éic‘f’g% Sg%léfeﬁ%dﬁ nf]ﬁgl ve-nentioned conditions or
after renovi ngA‘Eﬂfr X &Etﬂ]ﬂﬁ'&ﬁfﬂé& rﬁm aloReRaEAtioh&Y) can be
purified by a neth % known 1 n the f |eI organi ¢ synt etﬁljiocéghem stry,
such-as sotnmhﬂonxtmaﬁemmmmgﬁhbqbﬂoted:n@gro@(sbmmglap&;yther a met hod

Uhe' T educt $8 ﬁ?gggﬁmuﬁﬁé%nﬁﬁﬁigdﬁtﬁ 0 iié%ﬁ?%ﬂﬁﬁﬁsﬁeﬁe e |

Eg;(r)rg?/ggl gﬁnd# sol vent t 6)éibigh(§e i n_ %ﬂ%t o’ of ester i nglr uglebor e
chromatography or a method using an 1on exchange resin. '
Method F - |
' A compound of the general formula (XIII) [hereinafter referred to as
_ Compound (XTID]
COOR®
Ns—(l-?H'. - (XID)
COOR®

wherein RS is as defined above; is subjected to condensation, in the pfesence
ofa base, with Compound (X) to give a compound of the general formula
XIV) [heremafter referred to as Compound XIv)]

| (l300R5 | " .
Ns—_clz—(cw)zv (XIV)
COOR® o :

wherein R5 and Y are as defined above; the ester groups and the azide group
are subjected to reduction with a suitable reducing agent and protecting
group(s) is/are introduced or removed, if necessary, to give Compound A or
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wat ery, net hanol, ethanol, 1-propanol, 2-propanol, tert-butyl alcohol,

t et rahydr of uran, di oxane, diethyl ether, ethylene glycol dinethyl ether or-
~a*m xture thereof The reaction tenperature of the reduction of ester is
generally from-20 to 80 [err]C and a | ower or higher tenperature than the

~said tenperature range 18 may be sel ected on demand. The reaction period
of the redyctiop of_ ester ner al,| 30 mnutes to 10 hours and a
| onger or Pr@RE?ﬁeSFP‘g%&PBB“PﬂA‘ﬁef‘ﬂgT} ndi cated period nay be sel ected
g.gl gg”?ﬂg ucl?éarre SR ed‘;ﬁ&1 o o tidh AEgusia, O

uci ng reagent suc as s I um bo dride, I|th|um
bor ohydr i ddydroxidef bodmmlmebhmﬂdq;sddmin ethoxtide; spdmmlhylﬁ'nhalpwassiunal ytic

reduction ysi ng tra $It| et al adi um.carbon, platinum oxide,
Raney ni ckdwydride,dithamg, Qﬂﬂ@ﬂym% S}lggﬁé#\”é% %xarrpl es of the

sol vent toy, Qﬁ] i qﬁ'ﬁth?ﬁn Hﬂﬁ, angpj anol ,

et hanol , 1- propano propdno ert thgﬁg*dc@h t et rahydr of ur an,

di et hyl et hhazabicﬁdﬁm OdunhgdécTengl ycoI d| nmet hyl et her acet one, ethyl

acetate, acetic_acid, benzene, tol u gene | f.or mayri de, di et hyl

sul f oxi de or a Ix ml@@ﬂﬂ&% ﬁutséﬁfﬂﬁ lﬁ)‘/’EdSPs?‘ i on
?Lngélrg?ulrgneﬂ%g{ ?’ln%a%sago enpe%@[%?%ﬁ nge @J}sd ect e%ﬁémégémand

AR T Tyt “‘i‘*""é“’“"mﬁ““‘e e oh Scr Lve. compound
can be purlhﬁncgsﬁngy u‘PM:lﬁﬂeg xgi(ae,%rnsﬁ!ﬁe 0& ‘B&&a‘aﬁj ‘%‘%ﬁ?‘het i (r:rp :
ghrenrar}[ ﬁt)ziyhs ngnaﬁé“.h%‘l \e/X a%%{t?igé: (r)]n Mreteﬁ(r)éstcaal i zation, chromatography or

The reaction temperature of the condensation is generally from -20 to

150 °C and a lower or hlgher temperature than the said temperature range
may be selected on demand.

The reaction period of the condensahon is generally from 30 mmutes to
2daysand a longer or shorter reactmn period than the indicated penod may
be selected on demand. _ '

After the condenlatlon is carned out under the above-mentmned
conditions or after removing the protecting group(s) on demand, Compound
(XIV) can be puriﬁéd by. a method known in the field of organic synthetic
chemistry, such as olvent'exﬁ'action, recrystallization, chrom_atogréphy ora

" method using an 1on exchange resin. ' '

Examples of the reducing agent to be used in the reduction of ester
include metal reducing reagent such as sodium borohydride, lithium
borohydride and lithium aluminum hydride, or diborane. .

- Examples of the solvent to be used in the reduction of ester mclude
water, methanol, ethanol, 1-propanol, 2-_propanol, tert-butyl alcohol,
tetrahydrofuran, dioxane, diethyl ether, ethylene glycol dimethyl ether or a
mixture thereof. . '

The reaction temperature of the reduction of ester is generally from -20
to 80 C and a lower or higher temperature than the said temperature range.

18



A conpound of the general formula (XV) [hereinafter - to be referred to as
Compound (XV)] [err] wherein R7 is a protecting group of a hydroxyl group
witdel y ‘enpl oyed in the 19 field of organic synthetic chem stry, such as
acetyl, benzoyl, benzyl, trimethylsilyl, tert-butyldi nmethylsilyl,

met hoxynet hyl, met hoxyet hoxynmet hyl or.tetrahydropyranyl, and the two R7s

may in conbination,f uch as dioxane; is subjected to L
condensatldﬁay&’ﬁ %5&]8964%35 a base, with Conmpound (X) to give a
conpound of th Pé'dc%ioﬁﬁéﬁua%few&dﬁéﬁwbﬂaéﬁeﬁﬁsrgehefmyiﬁtdmm Compound

(XV1)] [err] whereln Rlerr] and Y are as defined above; and the nitro group
is subject eﬂmﬁesdidllﬂthmn'svand]adongen mshontenueacty:mgemddhanﬂﬂm ecting

group(s) is/gre,i ter ced essary, to give Conpound A or-
and/ or 815’1”6? BF’é‘B %&é’@f@ﬁﬂﬁt es of the base to be used in
the Condensat'%%rﬁg Fediichiflaghtito b béﬁ@é&%'ﬁ&%&h@ﬁon%@%i&@
ride, pot assi

et hoxi de, sodi um ydride, lithiumdiisopropylam de,

- butyllithi unclddetmetai]mdnamgrgdgmtlsmhaseso&umeb«mﬂwm ithium
di i sopr opyl et m,ne di azabi ene, . Exanpl es of
the organi ® Wil‘ﬂ %&éﬂﬁg W@%ﬁh@& 1? E?MWP%OI -
et hanol , taF’jHﬁr%’ mﬁ%e?ﬁﬁ byla ardofly! ene
gl ycol d| rrgﬁl ter t or nma %ﬁgfeﬂ&%l‘su%ﬁf sul %‘%ﬁéce be%zene -
t ol uene, x}ﬂlatinumiomdwRaneytmykehehodiumlod'a'uthhhmmflsrailso effedtive.oet hane or
acetonitrile. e reacti t egqperat wre of .the con ensatl i aIIy
From 20 t o 150AEARIPR A GRAOIPR oo Rsed i dhs FARBC AR of pRIde e RIS
temperatur %éﬁ?gﬁle%ﬁxnbﬁ ethAk6L &dp&e,aﬂsmﬂmpanol tert-butyl alcohol,
tetrahydrofuran, diethyl ether, dioxane, ethylene glycol dimethyl ether,
acetone, ethyl acetate, acetic acid, benzene, toluene, xylene, '
 dimethylformamide, dimethyl sulfoxide or a mixture thereof. .
The reaction temperature of the reduction of azide is generally from -20
to 80 C anda lower or higher temperature than the said temperature range

may be selected on demand.
After the reduction is carried out under the above-mentioned
condltmns or after removmg the protecting group(s) on demand the
~ objective compound can be purified by a method known in the field of orgamc
synthetic chemistry, such as solvent extraction, recrystalhzatlon,
chromatography or a method using an ion exchange resin. |

Method G L :
A compound of the general formula (XV) [heremafter to be referred to
as Compound xXV)] '
- CH,0R”
02N—C|:H C(XV)
CH,OR’

‘wherein R is a protecting group df a hydroxyl group widely employed in the
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The reaction period of the condensation is generally from30 mnutes to 2
days and a | onger or shorter reaction period than the indicated period nmay
bé sel ected on demand. 20 After .t he condensation is carried out under

t he above-nentioned conditions or after renoving the protecting group(s) on
demand, Conpound (XVI) can be purified by a method known in the field of

organi c sy tisC_chem str h_as,sol vgnt ext | oLl crystallization,
chr omat ogrg-l'ﬂlig of or. Wtq%‘dﬂ ﬁﬁe%sth ﬁaﬁﬁslyﬁet’ §‘F1$%’§s of the

reduci ng agefihefiylSityl $64-butyl ditntBylst loﬂlétlm @mypcl ude a netal |
reduci ng reagent suc as SOdI um boroh ride, lithium borohydr| de or lithium
al umi num hmlethztmyethox;anethyl mmahyuﬂ-npmmd; andlthmthli’fmmammt i num

oxi de, Rane i,ck hodi um or rut eni umfor |c reduction, a taI
such as ir &QMAPg "Brtr ‘3\” ‘lh! fl 40,500 g’&ﬁall?P’t’ﬁ‘e

reduction Svithl I hol ,
t et rahydr o?‘ll? g%ﬁéeg?%%]ﬁhl!@e herm5 gggﬂgmdgélﬁ%@ng%b%dgﬂdagg%é{%eﬁ%ﬁt I C

aci d, benzd‘onnwla)mmeryirmﬂarmfmed)ﬂofasﬁommun hyl sul foxide or a
m xture thereof. The reaction tenperature of the reduction of nitro is
generally from-20 to 80 [err]C anq a lower or higher tenperature than the
said tenperature range may beCHgDRCted on _denmand. After the reduction is
carried out under the above-n{antloned cph {i ons or §‘2 removi ng the
~protecting group(s) on dSzBmtC—T(Rddir v ¥pouh ﬁi be purified by a
met hod known in the field of l)rgam,c sy R€tic chem stry, such as sol vent
extraction, recrystalli zat i oroHe@Ronat ography or a nmethod using an ion

exchange resin. Method H A conpound .of the general fornmul a (XVIT)
[ hereinafter referred to as Conpound (XVI1)]-

wherem R7 and Y are as defined above; and the nitro group is subjected to

reduction with a suitable reducing agent and protecting group(s) is/are
introduced or removed, if necessary, to give Compound A or N- and/or O-
protected compound thereof. _

Examples of the base to be used in the condensation include sod.tum |
hydroxide, sodium methoxide, sodium ethoxide, sod1um hydride, potassium
hydnde, lithium dusopropylam1de, butyllithium, lithium
hexamethyldlsﬂazane, tnethylamme, dusopropylethylamme and 1 8-
d1azablcyclo[5 4.0lundec-7-ene.

Examples of the organic solvent to be used in the condensatmn mclude
methanol, ethanol, tert-butyl alcohol, tetrahydrofuran, diethyl ether,
ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide,
benzene, toluene, xylene, dioxane, methylene chlonde, chloroform,
dichloroethane or acetomtnle

The reaction temperature of the condensatlon is generally from -20 to
150 °C and a lower or hlgher temperature than the said temperature range
may be selected on demand. h
' The reaction period of the condensation is generally from 30 minutes to
2 days and a longer or shorter reaction period than the indicated period may

be selected on demand.
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[err]*wherein Mand Y are as defined above; is subjected to nucleophilic
addition with a conpound of the general fornmula (XVIIIl) [hereinafter to be
referred to as Conpound (XVII1)] 21 [err] wherein Rlerr] is an

I m no-protecting group widely enployed in the field of organic synthetic
chem stry, such as acetyl, benzoyl or tert-but oxycar bonyl

?ﬁE?éLﬁé?S?rFSréﬁpﬁﬁe«p%&é i fnargied S LRRGET Hee ALOYSRAIRRSE) o))
[err] wher g, gaﬁﬁ&sét aftef rbin % p?%%&ﬂge%& g;(ém/ae o @UPS

are subjected to reduction Wt ng agent and protecti ng

group(s) i s(mecanmeqdmﬁdddwamathedkndwmmeheﬁeidoforyme sgntihetiod A or
N- d/ t f. Ex f | t ot
be used | n ChEBIE, 6 ﬁBﬁmS e HAparoF PR saton Chr R RGBT aE Y pFane
gl ycol di Eﬁ# er@g‘mi d| rret hyl sul f oxi de, benzene,

‘tol uene, rT‘i*'\eneda"tc’i ane net %e chloride, chioroform dichloroethane or

acetonitri I e. mmmphﬁoﬁhdmdlnlm agenvfo b aseddhttheredacienafalityy from
-100 to 80 .[e Cand wer or her .t enperature tha he . sai d

t enper at ur é0f %Fﬁﬂgﬂﬁ%’ Q}%ﬁﬂ”&%‘énr[b@ﬁ%hﬂ&%&%a‘a@lﬂ%f' t he
addi tion i tﬂm% {ﬁﬂg lfy‘dégd shorter
reaction pg)rolgo g%%trﬁie I ndi cat ed perro %éﬁggpg%%g%%g{n‘;h Sand. After
the additi pallaslicar-carbong platimatey oxide, Rhneymdml; phediune ot rtemiany fof t er

removi ng the _tectl n roup denmand, Conpoynd (VI-a) can be purlfled
by a net hod’ak&ﬁﬁ fPéPétaéfs“ghmensWr%‘t% chemistry, 22

Examples of the solvent to be used in the reduction of nitro include
| water, methanol, ethanol tert-butyl alcohol, tetrahydrofuran, dlethyl ether,
~ dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene, xylene, '
dimethylformamide, dimet_hyl sulfoxide or a mixture thereof.
The reaction temperature of the reduction of nitro is generally from -20
"t0o 80 C and a lower or higher temperature than the said temperature range

may be selected on demand.

After the reduction is carried out under the above-mentioned .
conditions or after removing the pretecting group(s) on demand, the
objective compound can be purified by a method known in the field of orgamc

synthetic chemlstry, such as solvent extraction, recrystalhzatlon, :
chromatography or a method using an ion exchange resin.
Method H | | | |
A compound of the general formula (XVII) [hereinafter referred to as
Compound XVID]© | | : |

[ o

wherein M and Y are as defined above, is subjected to nucleophilic addition |
with a compound of the general formula (XVIII) [hereinafter to be referred to
as Compound (XVIII)]
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such "as sol vent extraction, recrystallization, .chromatography or a nethod
using an ion exchange resin. Exanples of the reducing agent to be used in

t e reduction of ester include a metal reducing reagent such as sodi um

bor ohydride, Iithium borohydride or |ithiumalum num hydride, or diborane.
Exanpl es of the solvent to be used in the reduction of ester include water,
nmet hanol , et hanol, 1-propanol, 2-propanol, tert-butyl alcohol,

t et rahydr of ur an, dloxane dlethyl et her,_ et hyl ene gl ycol dinethyl ether or
a mixture thereof. The reaction te@RORure of the reduction of ester is
generally from-20 to 80[err] C_gnd | ower z er tenperature than the
sai'd tenperature range may be BéNeé¥ed on déa% he reaction period of
the reduction of ester is generallﬁ from 30 mnutes to 10 hours and a

| onger or shorter reaction period {#R3QRhe i ndicated period nmay be sel ected
on demand. After the reduction i-s carried out under the above-nentioned
condrtrons or after removing the protecting group(s) on denand, the

~obj ective whereitnR8 i@ andeniperprotectiny ghoul widelyksaployed inthe ﬁ@!ddof)f

organi c synthetic chem_stry, .such as sol vent extraction, recrystallization,

chr onat ogr 8FgAnis synthetie sbemémg guch as aeatyrl,ab@remyé or rﬁermbutmcarwo und

gmz)uﬁgnopg?%ﬁ neraﬂgr PEQ‘?%{’%?%SF@W& glvreeq.g oungpg% rrpound

(XX)] [err keﬂéﬁﬂ&bfmaﬂ@m-ab thereisaherpeferR@/ & ad Co

condensation in the presence of a base to give a conmpound of ° the gener al
formula (XX). [hereinafter referred to as Corrpound (XX)] 23 °

?OOR _
RSNH—c__—(CHz)z—@—Y (VIa)
COOR® .

wherein RS, R® and Y are as defined above; the ester groups are subjected to
reduction with a suitable reducing agent and protecting group(s) is/are
introduced or removed, if necessary, to give Compound A or N- and/or O-
protected compound thereof. | | _
Examples of the organic solvent to be used in the addition include .
tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether,
dlmethylformamde, dimethyl sulfoxnle benzene, toluene, xylene, d.loxane,
methylene chloride, chloroform, dichloroethane or acetonitrile.
The reaction temperature of the addition is generally from -100 to
‘80 C and a lower or higher temperature than the said temperature range
k  may be selected on demand. ' '
The reaction period of the add1t10n is generally from 30 minutes to 2
“days and a longer or shorter reaction period than the indicated period may
be selected on demand. |
After the addition is carried out under the above-mentioned conditions
or after removing the protecting group(s) on demand, Compound (VI-a) can
be purified by a method known in the field of organic synthetic chemistry,
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[err]* wherein Rlerr] and Y are as defined above; the obtained conpound is
subj ected to condensation, in the presence of a base, with formalin and
protection of hydroxyl group if necessary to give a conpound of the general
formula (XXI) [hereinafter referred to as Conpound (XXI)] [err] wherein
Rlerr], Rerr] and Y are as defined above; the ester group I s -subj ected to

group(s) i ok aBlret RSO ZAHan, CFAAEr R, SR8 SOHA t o be
used in the gg ?tekﬁﬁahgﬁrb' wat er, met hanol ethanol, tert-butyl

al cohol , tetr uran I et et her, et hyl ene gl ycol dinmethyl ether,
di nmet hyI for rramEl:am;ilesmﬂmle mdubmg' dgenﬁotmheusedmlthemedua@ibmnﬁestﬁroxane

met hyl ene ¢hl.or, dé, orpform dic et ha ri Exanpl es of
The base. t gneJadagoimetl Teecu Hesaat B baFelydr e JiIR <ot um
met hoxi de, hydri de,

triethyl amb'rﬁ’g&&dl [ soprog)ﬂﬁlmhyﬁam ne a , 8[39%&15&1@

di azabi cycl o[ 5.Exdthpleasf-theasodveithia beased im the rpduction of esterlinclude

condensation is ge erally 20 to 15Q [err]C.and hlgher"
t enper at uré“!ﬁ?ﬁ:nmte a%%!v Gth@é?ehﬁrﬁpﬁnf’ﬁr?gﬂmﬂf}l %&‘&Y@cﬁﬁohemnd The
reaction PRE yﬂ%u Hﬁ’%?ﬁa Wtﬂgf days
and a Ionger or ﬁ?er reac |bﬁieg;§ El?#lh %ﬁgate peri og&%ar%be _
sel ect ed omixtaretheredf.  After. the condensatlon is carried out under the
above-nenti one

_ v | ql‘he reaction temperature of the reduction of ester is generally from -20 -

to 80 °C and a lower or higher temperature than the said temperature range

may be selected on demand.

The reaction period of the reductlon of ester is genera]ly from 30
minutes to 10 hours and a longer or shorter reaction period than the
indicated period may be selected on demand. '

After the reduction is carried out under the above-mentioned
conditions or after removing the-prdtecting group(s) on dema_nd,. the
objective compound can be purified by a method known in the field of organic
synthetic cheniistry, such as solvent extraction, recrystallization,
chromatography or a method using an ion exchange resin.

Method I | _ .
- Compound (XVI) can be also produced by the fo]lowmg method

Compound (X) and a compound of the general formula (XIX)
[hereinafter referred to as Compopnd XIx)1 '

COOR®

L

- wherein R5 is as defined above; are subjected to condensation in the presence
of a base to giire a compound of the general formula (XX) [hereinafter-
referred to as Compound (XX)]
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conditions or after renoving the protecting group(s) -on denmand, Conpound
(XX) can be purified by a nmethod knowt in the field of organic synthetic
chem stry, such as solvent extraction, recrystallization, chronatography or
a nmethod using an ion exchange resin. Exanples of the solvent to be used in
t he condensation with formalin include water, nmethanol, ethanol, tert-butyl
al cohol, tetrahydrofuran, diethyl ether, ethylene glycol dinethyl ether,
di et hyl f or mam de, di net hyl sul foxide, benzene, toluene, xylene, dioxane,
met hyl ene chl oride, chlorofor @@Racetonitrile. Exanples of the base to be .
used in the condensation incl lee SOdI u ya OXI de, P&ﬁ\ m nmet hoxi de, sodi um
et hoxi de, sodi um hydri de Ozt -w Y et hi -
di i sopropyl et hyl am ne and 1, 8 di azabi C 5. 4. 0] undec- 7 ene. The reaction
tenperature of the condensation is generally from-20 to 150 [err]C and a
| ower or hi gher terrperature than.the said tenperature range may be sel ected
on demand. Ypﬁre £ definéd ab6eei B GHthited Sorapaahdlik nubjeemo
mnutes to ays an | onger or shorter’ reaction period than th
i ndi cat ed Iteruondenngd:mm, incthecpresence df athase, wﬁthaformdmendepm&ettmn pE
“carried ou der the ove- nenti.oned condition .after Vi
prot ect i ng%ﬂﬂ%ﬁw DeERsFaAry Y & OBR ‘“&‘iﬂp g?ﬁ?’ﬁl?m Tg(%‘ﬁnod
known in thRefdighfterl ﬂrgédlwagmlﬁﬁaﬁﬁdm stry, such as sol vent
extraction, recrystal F. zation, chronmat ography or .a nmet hod using an ion
- exchange resin. Exanpl es of the reduci ng agent to be used in the reduction
of ester .include a netal redugbERY eagent such as sodi um borohydri de,
l'i t hi um borohydride or lithiumalum nunmy# R\ ide, or:diborane. Exanples of.
the solvent to be used i@ NQ-GCH(QJHQM o / ¥r i ncKIXIE) wat er, net hanol ,

al

et hanol , 1-propanol, 2- propanpl tert b cohol , tetrahydr_o furan,
di oxane, diethyl et her et hylehgom ycol di met hyl et her or a 25

. wherem R5 R7and Y are as deﬁned above, the ester group is subjected to
reduction with a suitable reducmg agent and protection of the hydroxyl
group(s) if necessary to give Compound (XVI).

~ Examples of the solvent to be used in the condensation mclude water,

- methanol, ethanol, tert-butyl alcohol, tetrahydrofuran, diethyl ether,
ethylene glycol dimethyl ether,l dimethylformamide, dimethyl sulfoxide,
benzene, tolueue, xylene, dioxane, methylene chloride, chloroform,
dichloroethane or acetonitrile. ' .

Examples of the base to be used in the condensatmn include sodium
hydroxide, sodium methox1de, sodium ethoxide, sodium hydride, potassium
hydride, tnethylamme, dnsopropylethylamme and 1,8- |
diazabicyclo[5.4.0Jundec-7-ene.. -

The reaction temperature of the condensatlon is generally from -20 to
150 °C and a lower or hlgher temperature than the said temperature range |

o may be selected on demand
| The reaction period of the condensation is generally from 80 minutes to
2 days and a longer or shorter reaction period than the indicated period may
be selected on demand.
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m xture thereof. The reaction tenperature of the reduction of ester is
generally from-20 to 80 [err].C and a | ower or higher tenperature than the

- sdid tenperature range may be selected on demand. The reaction period of.

the reduction of ester is generally from30 mnutes to 10 hours and a
| onger or shorter reaction period t han t he indicated period may be sel ected:

on demand. After.th edu t|o carr1 t%fj out e above-nenti oned

condi ti ons or &’ %ﬁ %:Q:@tmﬁpn np(ﬁu?qc
XVl) can. ﬁﬁﬁrh?% PWotele % [

(chem stry, l&gﬁc %l'isé?g eﬁ?eext racti oﬁ re@?ﬁ Hp?fh [ on&agh g%&% %hy or

a net hod uilﬁ@canbmpunﬁeﬂdwgameﬁmdkﬂﬁhdﬂ the Enli of ofigdnvic-synthaticbe al so

roduced in,the IIo t hod. . A conpound of .the general formula (XI)
Fher ei naf t Shepp Bg &gﬁ'eagﬁm M?Wstﬂmyhmmqmqosrap yeoras .

defined ab Ject ed to condensation in the
presence o?ﬁgﬂ)base]?g gl ve a%e of the general formula (XXl I1) '
[ herei nafter. r@mmplbstafth& Mﬁmbé%bédiﬂth@bﬁhdéﬁﬁtﬁiﬂlvﬂlﬁfdﬁnﬂm Y are

as defined.a aove the obtained conpound is reacted, in the presence of a

base, wit hiBgludgiwateromethanel, othanel, tertdbutyl pleohel stetsahydrofiuran,
Herr] N-Legj ﬁ%ﬁb&eﬁ’“&ﬁﬁ@;@g@yb& (ﬁ:ﬂ&hy'i Qﬁle(y aﬂemor%lamlde, dimethyl

2,4-dinitrop
- sulfoxide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform

or acetonitrile. _ _

Examples of the _bae to be used in the condensation inchude sodium
'hydroxide, sodium methoxide, sodium ethoxide, sodium hydride, potassium
hydride, triethylamine, diisopropylethylamine and 1,8-
diazabicyclo[5.4. 0]undec-7-ene N _

The reaction temperature of the condensatmn is generally from -20 to
150 °C and a lower or hlgher temperature than the said temperature range
-may be selected on demand. |

The reaction-period of the condensation is generally from 30 minutes to
2 days and a longer or shorter reaction penod than the indicated period may
be selected on demand.

" After the condensation is carried out under the above-mentioned _
conditions or after removing the protecting group(s) on demand, Compound
(XXI) can be purified by a method known in the field of organic synthetic
chemistry, such as solvent extraction, recrystalhzatmn, chromatography ora
method using an ion exchange resin.

Examples of the reducing agent to be used in the reduction of ester
include a metal reducing reagent such as sodium borohydride, lithium
borohydride or lithium aluminum hydride, or diborane.

Examples of the solvent to be used in the reduction of ester include
water, methanol, ethanol, i-propahol, 2-propanol, tert-butyl alcohol, _
tetrahjdrdﬁ;ra’n, dioxane, diethyl ether, ethylene glycol dimethyl ether or a
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group(s) is/are.introduced or renoved if necessary to give Conpound (VI-a).
Exanpl es of the base to be used in the condensation include sodium -

hydr oxi de, sodi um net hoxi de, sodi um et hoxi de, sodi um hydri de, potassium
hydride, lithiumdiisopropylamde, butyllithium |[ithium
hexanet hyl di si |l azane,. tri et hyl am ne, diisopropylethylamne and 1, 8-

di azabi cycl o, h5 4., 0] updec-7-ene. Exanples of the solvent to be used in the
condensat i ter, methanol, ethanol, tert-butyl al coho

t et r ahydr of ur ampp s egic‘ﬁidn @n‘iﬁératﬁi‘é‘i‘fﬂ{@réﬁdﬁﬂh thméene %?’illg ﬁ'%m -20

di met hyl f or mam de met hyl ‘sul f oxi de, benzene, | oxane,
nethyl ene &8O G a,n&mlqwemr Ghmmwamrbmﬂmmdmemperamrmange

reaction te ature o(i condensation i-s generally from-20 to 150
[err] C and Y@}ﬁéﬁiﬁﬁe Srperature than the said terrperature range

may be sel ect eag%p gpé]gp ggn IS
generally fro m nut es toag(,fgg}%n gﬁg’%@&% E"éﬂort r react i on period
than the i miimeesto A6homtsamd héom@mdmmmr peaativh péfiod thahdheondensati on

S carrledo £er . he above é conltlons or after renoving the
prot ecti ngi® aﬁ% perin ded &seg’ﬁﬁ -I) can be purified by a method
known in the fisghgd. ﬂﬁ"i"@d : ent
extraction, recrystgﬁﬁrzw I on, chromat ograp gb(?%lf éi uoyur% an ion

exchange r eenditidnscompafier némbhmg)ﬂsepratebhnggdup(s)tohedmand; Compoant i on
-hgéﬁghsrﬁtﬁi%ﬁmﬁﬁﬁﬂeﬁﬂ% i e HelEof wraspis eyRihae | hlm
di azabi cg;cﬁhf’#l%&g] c&iec 613}%%@ ﬁ?"rrp ie‘é%?%ghg%ﬁve’n t o e ué%% I'n"the
am nati on maﬂmdaxsmgdmm exchange resin. _ :
| Method J

Compound (VI-a) can be also produced in the followmg method

A compound of the general formula (XXII) [hereinafter referred to as -

Compound (XXII)]

(|300R5.
H-C-H  (XXII)
'COOR®

wherein RS is as defined above; ahd Compound (X).are subjected to
condensation in the presence of a base to give a compound of the general _'
formula (XXIII) [hereinafter referred to as Compound (XXIII)]

COOR®

H—c::—(CHz)_z_—@-Y (XX )

COOR®

'_ whel_'ein RS and Y are as defined above; the obtained coinpound is reactéd, in

the presence of a base, with an amination agent of the general formula
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wat ers, net hanol, ethanol, tert-butyl alcohol, tetrahydrofuran, diethyl

et her, ethylene glycol dinethyl ether, dinethylformm de, dinethyl '
sul f oxi de, benzene, tol uene, xylene, dioxane, nethylene chloride,

chl orof orm dichl oroethane or acetonitrile.- The reaction tenperature of the
am nation reaction is generally from-20 to 150 [err]C and a | ower or

hi gher tenp re than the said tenperature range nmay be sel ected on -
dermand. Th [¢tion period of the am nation reaction is generally from 30
mnutes to 2 days and a | onger or shorter reaction period than the

i ndi cated period may be selected on demand. After the am nation reaction is
carried out under the above-nentHaNdde condi(XXE¥ Jor after renoving the
protecting group(s) on demand, Conpound. (VI-a) can be purified by a method
known in the field of organic synthetic chem stry, such as sol vent

cxchange.r SRERIX e FviA grid OBh 4820 BinoP R dntiileding 7T e

(VI11) is yrodpls)isfass introGaced ondexnsyed if gecesstoybo give Cvmpowd mﬂmbund
11 el S Wb
of the gendSyrofidR, 3patd Hciteite difind e, BEHHEH he*%‘m’ 3"“‘55?&%’ P
[err] 28 hydride, lithium diisopropylamide, butylhthmm, lithium -
' hexamethyldlsﬂazane, tnethylamme, dnsopropylethylamme and 1,8-.
diazabicyclo[5.4. 0]undec-7—ene '
Examples of the solvent to be used in: the condensation mclude water,
: methanol ethanol, tert-butyl alcohol tetrahydrofuran, diethyl ether,
ethylene glycol dimethyl ether, drmethylformamde, dimethyl sulfoxlde,
benzene, toluene, xylene, dioxane, methylene chloride, chloroform,
dichloroethane or acetonitrile. ' . . _
The reaction temperature of the condensation is generally from -20 to

150 °C and a lower or higher temperature than the said temperature range
may be selected on demand. '

'The r_eac_tmn period of the condensation is generally from 30 minutes to
2daysanda longer or shorter reaction _period than the indicated period may
be selected on demand. | .

_ After the condensation is carried out under the above-mentioned
conditions or after removing the protecting group(s) oh demand, Compound

~ (XXIII) can be purified by a method known in the field of organic synthetic
chemistry, such as solvent extractlon, recrysta]hzatlon chromatography ora
method using an ion exchange resin. R

Example: of the base to be used in the ammatlon reactlon include
sodium hydroxide, _sod1um methoxide, sodium ethoxide, sodium hydrlde,
potassium hydride, lithium diisopropylamide, butyllithium, lithium
hexamethyldisilazane, triethylamine, diisopropylethylamine and 1,8-
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wherein Lv is as defined above; is reacted with dichloronethyl methyl ether
in the presence of a Lewis acid to give a conpound of the general fornula
(XXV1) [hereinafter referred to as Conmpound (XXVI)] [err] wherein Lv is as
defi ned above; the obtained conmpound is reacted with Conpound (111) to give
a conmpound of the general formula (XXVI1) [hereinafter referred to as

Compound (XxXVI1.).] [.e eceip Lv is as defined above; the obtained
conpound | iazal 1@@*&%@?Tw-mh a suitabl e oxidizing agent to give

-a conpound of t fo Y/ 3 ia@ﬁfn ﬂﬁ'ﬁ‘ﬁﬂﬂc '
Compound ( XXVI | l ; | -Fg\%?‘}%ﬁ%ﬁﬁ_v | shgéd%lgﬁﬁe arggj\r/oé{;fgt e 0 ta;ﬁ%\%g

co gpoun? | watep] arthanol) gd:hadehr,]tattr-lmmy\lvalll ?WMI Xxdrdﬁur'a;]n,tdietlry. fler:i:het;e of
a base to give, a cqQnpqupd o eneral. faornul a, reinaffer
referred t&tbzleemﬁm&dﬂweél F&%ﬂhﬁ@ﬁ%’m}% ﬁ,é@e%ﬁg °Rf‘%vr] are

as def i ned aligugo. {iGehEFIBL, B2l SaofRRANUISN MhbPofithl ect o0 t0

protection an a reducing agent to-glve a conpotind of the

gener al f ordichlerééthane|dreaceitonitride. ref erred to as Conpound (1-b)] [err]

- wherein Plerr] and P[err] are carbonyl-pratectjng group w dely | oyed.in

~the field of orbae;reacHon F@ppermﬁi%ﬁhwn%mﬁmsre&cw m&ﬁ% as
nmet hoxy, et. 1 = [ gggh t ?”?B@hzr ] _

t oget her fo?%%%@l g%ﬁi@%igﬁc aésir et 9 enedlggl)%%leuolga sﬂﬁ%’gk’ﬁ%ﬁ tﬁereof

wher ei n t heaggeay belgelevtdd on dérmahgdr oxyl group are(is) protected; and

t he obtai ned conpound is subjected to deprotection to give ound (I-a).
_ ' ' .’Ir‘rhpe reaction peri]o' of tﬂe aminapi):lron reaction is ge%erall?%m é}) ( )

minutes to 2 days and a longer or shorter reaction period than the indicated
period may be selected on demand. | . '
B After the amination reaction is carried out under the_ above-mentioned
. conditions or after removing the protecting group(s) on demand, Compound '
(VI-a) can be purified by a method known in the field _6f organic synthetic
_chemish'y, such as solvent extraction, recrystallization, chromatographyora
‘method ixsing an ion exchahge resin. : |
' Method K - |
| ‘In Method E to Method J; Compound (IV) or Compouhd (VIII) is used
instead of Compound (X) to give Compound (VID or Compound (IX),
respectively. |
Method L S _
~ In Method C, Compound (X) is used instead of Compound (IV) to give -
Compound (VI-a). - | '
The compound (I-a) of the present invention can be also produced by
' the following method.
Method M _
"~ A compound of the general formula (XXV) [hereinafter referred to. as

Compound xxv)]
Lv—(CHﬂi—@ . (XXV)
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Exanpl es of the Lews acid to be used in the reaction wi th dichl oronethyl
nmet hyl ether include alumnumchloride, titaniumtetrachloride, tin
tétrachl oride, antinony(V) chloride, iron(lll) chloride, boron trifluoride,
bi smuth(111) chloride, zinc chloride or mercury(ll) chloride. Exanples of
the organic solvent to be used in the reaction with dichloronethyl nethyl
ether include tetrahydrofuran, diethyl ether, ethylene glycol dinethyl

et her, dinmethyl for mam' de, dinethyl” sul foxi de, nethylene chloride,

chl or of or i dp@@%n i r@hﬂgﬂ, ofitth ﬁf&ﬂ fide.
The react imc‘)'g\ﬂérray e carrie %ﬁtﬁbg\ﬁ tﬁgzksgtgpvvg{nttﬁ on rsrand 9!i'he reg%ﬁggn

t enper at ur dndhetpresemcecof » Lewis lacifl izhgmemrmmpbundtdfy;hegehnﬂal forpmilar al | y
from-20 tq ]C.an wer i gher te re than the said

t enper at ur @&éhgéﬁ %EP@H%QQ)H @ngcti on period of the
reaction with dichloronmethyl nmethyl ether is generally from30 mnutes to
24 hours and a longer or shorter reaghion peri od than the-indicated period
may be sel ected on demapg.__ t actl o] i chl or onet hyl

met hyl ether is carri 'edﬂgut&aﬂr?a%r - bove rrentl og COI’I)CjiItI ons or after
renovi ng the protecting group(s) on denmand, the objective conpound can be
~purified by a method known in the field of organic synthetic chemstry,
such as sol vent extraction recrystal lization, chromat ography or_a met hod

using an i ovhereindwis asdefinedahoye;dheabtainedgomapound ds veante me used in

the reacti Wi th asaTeJ¥]g I Ln t et her,
et hylene Q@HBP‘“&P% A ?15'0 g’["l(‘le ?cg%pﬂﬁbﬁﬁ?f%r%%%gfﬁ’a q?hq/(ﬁbgfu f oxi de,
benzene, tqhgﬁmaﬂéy&gmre&waar&mﬁmﬁalmj]l ori de, chloroform

di chl oroet hane or acetonitrile. The reaction tenperature of the present

reaction is generally from-100to 80 [err]C and a | ower or hi gher
tenperature than the said te tuﬁlll"range
. ' V'—(CHz)z—@— H—(CH2)4—® (}Q(V]I)

wherein Lv is as defined above; the obtained co_mpound is subjected to

-

oxidation with a suitable oxidizing agent to give a compound of the general
formula (XXVIII) [hereinafter referred to as Compound (XXVIID)]

O

L\)—(CHz)'z—@—&—(Cqu—@ ~ (XXVII)

wherein Lv is as defined aboire; f.he obtained compound is subjected to
condensation with Compound (V) in the presence of a base to give a
compound of the general formula (XXIX) [hereinafter referred to as

Compound (XXIX)] . - _
cl:om:.a5 o B
R“NH—clz—(cHz)z—Q—c":_—(cHz)r@ (XXIX)
- COOR® - o
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may be selected on demand. The reaction period of the present reaction is

generally from30 mnutes to 2 days and a |longer or shorter reaction period
than the indicated period may be selected on demand. After the reaction is
carried out under the above-nentioned conditions or after renoving the ,
protecting group(s) on demand, Conpound (XXVII) can be purified by a nethod

k in the field of ' hetic chem stry, h | vent .
ext ract | onwhezer Reaad REare as dehmesAbRyea sh corbony&FABE SECramiBanad g

exchange r ggi We[Wrq flm ' vaat i on
of Conpounmﬁ(@%gﬁﬁg %%%%ﬁg@pg@gﬁg@g#ﬂﬂg?ﬁ: , c%%%rgngﬁﬂn?\;/f? vgxi de-
sul furi c aci compeindof tHe generaldfgrmula (Eb) féreiraftér referiedoorasli ne conpl ex
(Collins reagent), _dichromate (sodium di chronate, potassium di chronate,
etc.)-sul fLGQIEPﬁ_@@,(I'Wri di ni um chl orochromate (PCC), nanganese di oxi de, .
di met hyl sul foxi de-el ectrophilic activated reagent '
(di cycl ohexyl car bodi i 'IgiebHacet I ¢ anh Qrﬂ,ge, phosphorus pent aoxi de, sul fur

| e

1

trioxi de-pyridine conpfeX; triflpeeoabeth c anhydr/, oxal yl chlori de,

hal ogen), sodi um f; \ sodi gy oni te,
N—bronnsuccininidg¥RN- C Fg‘o u g arn'de,(j )
2,3-dichloro-5, 6-dicy “OH 31 benzoqui-none, tetrachl oro-p-benzoqui none,
tetrachloro-o-benzoquino%e, nitric acid, dinitrogen tetraoxide, anhydrous
benzenesel eni nic acid, rutheniumtetraoxide, rutenium dioxide-sodium
periodate, bischlorobis(triphenyl phosphine)ruteniumiodosy]benzene or
'sodi um bi swhereie P! ere garhonylyuotesting gronp widely; qxnplwearlg

dhoxane, iR RE orguE svRBRiE cRbinietrs, fldh e B10Wer Al RGN £ Hckoxy,
hexane, bertRbgy, projpesy isepropRydribetoxys b ¥l and P2 together form an
' alkylenedioxy such as ethylenedioxy, or a compound thereof wherein the

" amino group and/or the hydroxyl group are(is) protected; and the obtained
compound is subjected to depfotectibn to give Compound (I-a).

_ Examplé of the Lewis acid to be used in the reaction with
dichloromethyl methyl ethér include aluminum chloride, titanium
tetrachloride, tin tetrachloride, antimony(V) chloride, iron(III) chloride,
boron triﬂubride, bismuth(III) chloride, zinc chloride or !_nercury(II) chlor_ide. _

Examples of the organic _éolvent to be used in the reaction with
dichloromethyl methyl ether include tef.rahydroﬁiran, diethyl ether,
efhylene glycol dimethyl ef.her, dimethylformamide, dimethyl sulfoxide,
methylene chloride, chloroform, dichloroethane, acetonitrilé, nitromethane
or carbon disulfide. 'The reaction may be carried out without solvent on
demand.. | | | | S

The reaction temperature of the reaction with dichloromethyl methyl
ether is generally from -20 to 0 °C and a lower or higher temperature than
the said femperature range may be sélected on demand.

The reaction period'of the reaction with dichloromethyl methyl ether is
generally from 30 minutes to 24 hours and a longer or shorter reaction
period than the indicated period may be selected on démand.
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The reaction tenperature of the present reaction is generally fromO to 100
[err]C and a lower or higher tenperature than the said tenperature range
may be selected on demand. The reaction period of the present reaction is
generally from30 mnutes to 2 days and a | onger or shorter reaction period
t han the indicated period may be sel ected on demand. After the reaction is

carried out und bove men c ons 0 fter renpv ng the
‘protecting gro&@’i @)ﬁ’p‘f'@g‘?ﬁ? F’Pﬁﬂ’é’iﬁ ’;ﬂﬁﬂ‘ﬂ%“‘g‘i/
met hod knoygdep th@& Lxﬂeﬁhoaéaeahalm&e g the prgtac ol vent

extraction, recrysta Ilzatlon chromato rapﬁﬂ;6 a od u5| ng an ion
exchange rg-onp(s}_nmﬂemand;‘thmeiubethve compeumleuhn beiphnﬁ&bbwasmethndl ncl ude

o O 35 A AR iR st S R i on

hexzanet hy nt {;@% |
di azabi cyc}rgfl?sl!l E;i ﬁgeémfﬁgﬂé Qﬁ{d“ gg)ﬂosr?%%m C so ve%tégg 1(51 used
in the condens&xamplesdfthe orgahiceilvent tmbeh:,sedentthblrlepbtmnmithl

o mot ot o Cptend fifindghd éwaﬁyé@?ﬂm&é@gﬂyl L AT -

met hyl ene b Qih | a5R o
reaction tenpera?ﬁr%&gf ot ﬁlﬁlsat Ién I's ¢ nera %?Irg%éniédfet?mg’f 150
[err] C and xgléne/;momne;ugeﬁlylenerphlmide ehﬂémﬁomh,edn:bﬂaroeﬂnm erure range

may be sel ected ,on, demand. The -reaction period of the condensation is
general ly. ﬁFS?ﬂ‘E@"Jfﬂ nutes to 2 days and a | onger or shorter reaction period

‘than the i ndi CaparOkioihdiRiierdbué b e frdiint FERAn f fGierly ORI06°! | O

is carried out under the aboVe-nention
- t080 C and a lower or higher temperature than the said temperature range

may be selected on demand.

d

. The reaction penod of the present reaction is genera]ly from 30
minutes to 2 days and a longer or shorter reaction period than the mdlcated
period may be selected on demand ' )

After the reaction is carried out under the above-mentioned conditions
or after removing the protectmg group(s) on demand, Compound (XXVII) can
be punﬁed by a method known in the field of organic synthetic chem.lstry,
such as solvent extraction, recrystalhzatmn, chromatography or a method

“using an ion exchange resin.

Examples of the oxidizing agent to be used in the ox1dat10n of
Compound (XXVII) include chromic acid-sulfuric acid, chromium(VI) oxide- -
sulfuric acid-acetone (Jones reagenti; chromium(VI) oxide-pyridine complex
(Collins reagent), dichromate_ (sodium dichromate, potassium dichromate,
etc.)-sulfuric acid, pyridinium chlorochromate (PCC), manganese dioxide,
dimethyl sulfoxide-electrophilic activated reagent (dicyclohexylcarbodiimide,
acetic anhydride, phosphorus pentaoxide, enlﬁ1r trioxide-pyridine complex,
trifluoroacetic anhydride, oxalyl chloride, halogen), sodium hypochlorite, |
potassium hypochlorite, sodium bromite, N—bromosncci_nimide, N-
chlorosuccinimide, N-bromoacetamide, 2,3-dichloro-5,6-dicyano-p-
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conditions or after renoving the protecting group(s) on demand, Conpound
(XXI'X) can be purified by a nethod known in the field of organic synthetic .
chem stry, such as solvent extraction, .recrystallization, chromatography or
~a method using an ion exchange.resin. -Conmpound (XXVII11) wherein Lv is
hal'ogen, particularly chlorine or bromne, is also subjected to iodination

usi ng sodi ymiodigde, f eactin ound . _The protection

of the carﬁ?ﬁw g?é’e\gﬁg% L?%ﬂ%’gff %@r?’,‘gﬁﬂ%ﬂ' OFWINOTGt hod

~known in thy S feteuokida! hﬁhﬁ&f‘dﬁﬂéﬂzen%@éle%ﬁﬁﬁ&c‘id Corpound

(XXI'X) is treate W|the l'ene glycol in the presence of an aci d cat al yst
é

such as parluthenmmsbatlfanm auitenium dmmﬂe+sndnlmapem¢date;n t he presence of

Cor r espond g ardRGTR R RO iadiy b S99 ng agent

to be used BlElinhllﬁ ductlon I ncl ude a netal reducing reagent such as sodi um
bor ohydri de I um bor ohydri.de or. |ithium al um num hydride, or diborane..
Exanpl es of theE‘xalInpéeﬁ of thebsolventits be nised nncthetpresenimdaaﬂmm/m:hxde

met hanol , et hanol p ro tert- bu al cohaol
tetrahydrof‘ﬁ'ﬂ'@ﬁ" a%ﬁtﬂfi(gﬂ@ g%ﬁtbﬂﬂf"é't’ ﬁg&a!hg B‘F‘T’T\Qflﬁﬁe"& her or
a mxture (ﬁq@@r Beatt CB%E |y
from -20 t%?ﬁimh%%%g%ﬂﬁ%?g&g or ?:l[eo?oﬁielh%erat%re t gﬁ %‘ﬁlelggg?gq
t'enper at ur anna:ugethm;ecﬁ'.e sel ected on demand The reaction peri od of t he
reduction is erall m 30 mi nut to 10 ho sand.alo horter
reaction perig EPP‘%/ ?‘PFHPE%&@Jg[?g BPrRE[N rpacti °Bés£§P§ Z‘a
After the reguetig{d hlowds okgﬂgﬁg% Béiggefaﬁﬂstﬁbﬁ\tﬁerﬁmw%aﬁmlws or

after renoving the protectin on denmand, the
may be selected on demand.

The reaction period of the present reaction is generally from- 30
minutes to 2daysand a loﬁger or shorter reaction period than the indicated
périod may be selected on demand.

After the reaction is carried out under the abové-mentionéd conditions
or after removing the protecting group(s) on demand, Comf)ound (XXVIII)
can be purified by a method known in the ﬁéld of organic synthetic chemistry,
such aé solvent éxtraction,-récryta]]ization, chromatography or a method
using an ion exchange resin. | _

Examples of the base to be used in the condensatlon include sodium
hydroxide, sodium methoxide, sod:l_um ethoxide, sodium hydnde, potassium
hydride, lithium diisopropylamide, buty]]ithium, lithium |
hexzamethyldlsﬂazane, tnethylamme, dnsopropylethylamme and 1,8-
d1azab1cyclo[5 4. 0]undec-7-ene

Examples of the organ:lc solvent to be used in the condensatlon include

- methanol, ethanol, tert-butyl alcoh_ol, tetrahydrofuran, diethyl ether,
ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide,
benzene, tdluene, xylene, dioxane, methylene chloride, chloroform,
.d;ichloroethane or acetonitrile.

The reaction temperature of the condensation is generally from -20 to
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obj ective conpound can be purified by a nethod known in the field of
organi c synthetic chem stry, such as solvent extraction, recrystalllzatlon
.clhr omat ogr aphy or a nethod using an ion exchange resin. Exanples of the
reagent to be used in the deprotection include an acid such as hydrochloric
acid, sulfuric acid, acetic acid or trifluoroacetic acid, a base such as

di hyd i ge, t d I d f
sol vent }y R T S e T
i sopropyl neq%égﬁg &%&3?%%@0()}10' acetone, tet rahydr of uran, et hyl ene

gl ycol - rmam de or dinethyl sul foxide. The
reacti on t enperEheireaction penddepf thecon densatiogcisqgemerally from -30minu tetto

[err]C and a_l ower _or, hi gher era e than .t id te Lat ur e, range
may be sel é’c@%lbﬁ%déelﬁﬁ%f“r i’%ﬁ"‘b Pmétg‘ﬁntﬁé“&é‘b‘;%? @PFB’? y
general |y fbr Li?&%aha 5 hours and a |l onger or shorter reaction
period than t e |n peri od may be sel ected on denand. After the

deprotection i sAﬁefthedomdénsatﬂﬂrmdm-rfddmﬁrmder thedbevetientionedr af ter

removi ng the pr ot ectl group on demand, the ob tlve co can b
purified byondiie Memmgw pretest r@& %@353,@‘1%

| 3§fﬂgainsf’3§ﬁé¥3§ange°¢es. 2 %ﬁfﬂ“&ﬁ‘&%‘?ﬁﬁ@"?gﬁ?ﬁ% tﬁ%?ﬁéﬂé’gd

by reacti ngheaiigtry)euéh/hs Isblvonﬂ;leximrcﬁpharemstajhzatmn tlrpmatogeaphy of a
magnesi um- fol |l owed by hydrol ysis. Method O Conpound (I-a) of the present
i nvention eaﬁth@dwm%me&ther@&&l ng and treating in the sane manner

as in Mt hOd E é&ﬁ%ﬁuﬁamﬁérem Lv is halogen, parincularly chlorine or

bromme, is also subjected to 1od1nat10n using sodium iodide, followed by
reacting with Compound (V). -

The protection of the carbonyl group of Compound (XXIX) can be
carried out by a method known in the field of organic _synthetlc chemistry.
For example, -Compound (XXIX) is treated with ethylene glycol in the

| presence of an acid catalyst such as Ipar_atolluenesulfonic acid, or with lower
alcohol in the presence of an acid such as hydrochloric acid or sulfuric acid to -
g1ve the corresponding carbonyl-protected compound | o

~ Examples of the reducing agent to be used in the reduction mclude a |
metal reducing reagent such as sodium borohydnde, lithinm borohydnde or
lithium aluminum hydride, or diborane.

Examples of the solvent to be used in the reduction include water
methanol, ethanol, 1-propanol, 2-propanol, tert-butyl alcohol,
tetrahydrofuran, dioxane,. diethyl ether, ethylene glycol dimethyl ether or a
mixture thereof. ' |

The reaction temperature of the reduction is generally from -20 to
80 °C and a lower or hlgher temperature than the said temperature range
may be selected on demand.

The reaction period of the reduction is generally from 30 minutes to 10
hours and a longer or shorter reactlon period than the indicated period may
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- thereof or a

Conpound (XXVI11) wi'th Conpound (XI), in the same manner as in Method F
after condensi ng Conpound (XXVI11) with Conpound (XIIl), in the same manner
as in Method G after condensing Conpound (XXVI11) with Conmpound (XV), in
the sanme manner as in Method |I after condensing Conpound (XXVII1) with
Compound (XI X), in the sane manner as in Method J after condensing Conpound

(XXVI11) with und, (XXl Il,), respectively. Conpound (1) of the present -
i nvention o€ %%@&nﬁiépaﬂéui tabl e sol vent such as water, nethanol,

et hanol , diet hYACF;S{- PandbP RO abblve-NeGRioméd, W th an
acid such as hy rocﬁ%ﬁ%ﬂgﬁ?gﬁﬁfgﬁ%m c acid, hyd?oi odic acid, sulfuric

aci d, nitricondifichs ghafienreimoving the pretectingcgroupie) oz demeind, thermal i ¢ aci d,
benzoic acig, citric acid, oxalic [ succihig,acid,. tartari.c acid,.malic
nci d. mandaReSHES eomACHERES HerHIRed by & method KBCHRY Bt e Beidpfrianic

p-t ol uenes LG 'ﬂziélfrgl B ( faQ ' SN acid addition
salt t herewgﬁc?ﬁg Cry! t%@?ggﬁg@gﬁ%ﬁ%@@,gﬁ%@& eser?tﬁainhvent I on

-obt ai ned archremutograpisy ot Aanethod wdingareidy exdhehgei reisimat er, aqueous

sol vent or other solyent_to give ‘hydr at es, sych,as nonohydr at 1/ 2.,
hydrate, 1/5 hj@*mtfeﬁj?% ept tabe waed,iny e deprg E'?‘&Fﬁﬁﬁ&ﬂﬂd(l)

of the.br esgah dgWeRiocAlic pbRR GIREUAde) WotiORAN B LA LdcatEnbima, <ol ¢

ereof c e us or- the prevention and suppression
of rejecti aseawehhsyodinanhpdroxtide,patagsiong hydeoxideenarlithiainthygdroxide.) or -

e oy, o igamplesol The aslvert tp bedaragn thedeprotechanuneidq Hatsr, *
uman, dog, catf L% ) ) - "~ >
reventi on _ang. L. 104 ' ¥ rious allergi i
P ?éq&g{oiﬁ%mtol Ofsoﬁg@yg@?ﬂigl%mﬁmsﬁag%ce Lot ! | OL ergic

di seases. Na e conpou bresent”inventron havé
phar macol odetrhydrofurani, ethylene giycol dimethybethers dimethytlformamide or

antimcrobiagl actjvity,. .and therefore are useful for the prevention or
t r eat nent dﬁ@%ﬁﬂ?‘&“‘%’@d@o transplantation or transplantation rejection of

organs or tiss e ki Aok & QY £50r Nea,
pancreas, int e;Tlﬁ %S%%@Eexﬁpla{n%méﬁ’sgﬁ lé,dehgfr{%gl?h]ﬁg%e nQ%ﬁ;ﬁd%g enum
skin or park00edfiand allewer or higher ternpetatire ghanthetsaid $enperatiirervanggr af t -

may be selected on demand. _ |
_ The reaction period of the deprotection is geheré]ly from 30 minutes to
| 5 hours and a longer or shorter reaction period than the indicated period
may be selected on deman‘d. '

After the deprotection is carried out under the abové-mentioned _
conditiﬁns or after removing the protecting group on demand, the objective
_c’ompounil can be purified by a method known in the field of organic
synthetic chemistry, such as solvent extraction, reci'ystallization,
chromatography or a method using an ion exchange resin.

Method N ._ | S -

- Compound (XXVI) can be also produced by reacting Compound (VIID
with formylating agenf in the presénce of magnesium, followed by
hydrolysis. | '

Method O
. Compound (I-a) of the present invention can be also produced by

reacting and treating in the same manner as in Method- E after condensing
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ver sus- host di seases by bone marrow transpl antation, autoi nmune di seases
such as rheumatoid arthritis, system c |upus erythematosus, nephrotic
syndrone |upus, Hashinoto's thyroiditis, nultiple sclerosis, nyast heni a
gravis, type | diabetes nellitus, type Il adult onset diabetes nellitus,
uveitis, nephrotic syndrone, steroid-dependent and steroid-resistant

nephrosi s, Agal nopl stylo allerr' e hal onyelitis |

gl oner ul oné%?ﬁ‘??‘igg,&w ﬁiﬁé\ ’@PPPBGS‘ atg'\gsdp ﬁ“’?ﬁ"%%%%ﬂﬂoé |

m cr oor gani ?L@&i | u

treati ng [ rﬁ%?gtrigﬂ olIf rat | ve an hy%tgrgrﬁoﬁ{o?ﬁr a% | vg ﬁEI n dl seases
and cut anemmaSmMethndsGdﬁemhmMaom@omdmmehses such as

sori asi s, or| at thr] atopic ecze dermatitis), contact
ey t 1 s CappaRa st ﬂm & Brex 56 1 00 hadbl ARRE FERERFRE 1 | o,
i chen pl arm;‘m '(ﬁﬂXﬁi
b oegema vascu | t| S, Bﬁﬂﬂd dg%ﬁ@ H#I?l a, acne

urticaria, ang er therra CUt aneous e05| no

al opeci a arMathnd éaﬂemcqohdbnsmga@omumund XV HI i ths Compamired am_ne _
_particularl E orrpounds of the-present invention are useful in hair
revitalizifl é ¥%s in the treatment of female or male pattern al opeci a,

I I V, n,
and o & pronpts SRpomi IR dheliestht Biveaitiol BERLIAL in MalidBRARAET | |
pr esent i neachiaswater, methanol, ethanbl, ldieﬂﬂyé ethaqttetzmhydi'oflﬁ‘inl drediok¥ne

pneumon &, 1EERaER SRR b g '“”%@%l pﬁﬁé‘énﬁﬁé‘é‘a‘iiﬁhfi?tns
ethma, | nepegiodicbut, BEER R HieB o HIRBREE SIE MO a0l BLE, |

chronic or acidy efumaiioeamd; bemzdié ac1d¢;1dcﬂm‘id acﬂaoﬁal_ﬁrﬁhéidasﬁéuingi aoifdytt‘.arftarm t
h j t ec ounds 0O e presen
D ent © on_ AR, SRERE biid, Serelic foid, mtbAgemsimicAid, T-Ey@a@saxfemmlﬁ

i schem a. Bhﬁlﬁéﬁ@ﬂﬁ)ﬁc abid &e160% AR HorsRHERIC £13d b Fife 88 dcid adais

certain

salt. thereof When the crystals of a compound of the present invention
obtained are anhydrides, the crystals are treated with water, aqueous
solvent or other solvent to give a hydrates such as monohydrate, 1/2 hydrate
1/5 hydrate dihydrate or 3/2 hydrate, or solvates.

Compound (I) of the present mventlon, a pharmaceutically acceptable
acid addition salt thereof or a hydrate thereof can be used for the prevention
and suppression of rejection caused by t:ransplanting organ (liver, heart,

" kidney etc.) or bone marrow among the same kind or different kinds of
mammals inclusive of human, dog, cat, cattle, horse, pig, monkey, rat efc.,

. and for the prevention and treathment of various autoimmune diseases or
various allergic diseases. Namely, the compounds of the present invention

~ have pharmacologlcal activities such as mmunosuppresswe activity or
antimicrobial activity, and therefore are useful for the prevention or

 treatment of resistance to transplantation or tra;nsplantatioh'rejection of
orgah or tissues (such as heart, kidney, liver, lung, bone marrow, cornea,
pancreas, intestinum tenue, limb, niuscle, nervus, fe.tty ImMAarrow, duodenum,
skin or pancreatic islet cell etc., includ.ing xeno-transplantation), g'raﬂ:-
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- eye i seases such as conjunctivitis, keratoconjunctivitis, keratitis,

vernal conjunctivitis, uveitis associated with Behcet's -disease, herpetic
keratitis, 36 conical cor nea, dystorphia epithelialis corneae,

ker-at ol eukorra, ocul ar penphi gus, Mdoren's ulcer, scleritis, Gaves':

opht hal nopat hy, severe intraocul ar .inflanmmuation and the |ike. The conpounds

of the present ipnvention are also useful, K for preventing,qr treat
id nfl ammat i Uﬁrms-hmtfilaeﬁe% eln%%,%léw '(rwénfaé@a% foloauRe. %%qssﬁed
| seases, yc&é%g@ ?yrg ses and
thronb05| S, |scscei'rl#c d | sease,” I n r#ﬁi%gf}'ﬁ%% g‘?ine% ge :
Crohn' s di %?ﬂdﬁomé(luphs eHabhimolziﬂ thymidltmemmltqﬂe lsgleeosm; mbthemi}a or

e

I
the' pr esengramschpeondinetes Sl by Badrlloreny dopesrtinalliue SRt~
di seases i ers -
henol ytic %&bﬁgé rorregaénﬁg%dﬂ]g% c&ér%pﬁgta%?ﬁﬂ;-f%gsr voﬁs | sg%sses

sel ect ed. f Efplatntat'qmmhsis allefyic! dm:ephaﬂnnye]mg,rglommﬂctmep}mhs,s
di sease and radi cul.gpat hy;_.endocri ne tié i ncl udi n h ert hyroi di sm and

Basedow s €teeand mfﬁsﬁ’&llﬁcdléﬁaﬁ?ﬁﬁé‘sﬁ ggawemwa sa’pﬁ- asi a,

apl astic anem ééﬁzpﬁy. pur pur a,
aut oi mmune he a’rh{] h@ma%%f?f e(#gé?oglﬁglngﬁag%aneryt roplasia; bone
di seases i liﬁﬂuﬂnﬂataryt prolifepatise andstmpa'pﬂohfedahvaskm discasds agd

sarcoi dosis, fibroid Iung and i {_opathl nt rstl peunoni a; . skin .
di seases i ok %mquy §G§F§ &ful gari. s,

photoaller | ) r
di seases i %gﬁr%ﬁ% erl (é'?;ﬂle‘r oémg%F% S(la Wg?%ﬂﬂdl s&rﬁ) ogayand
myocar dosi ilerﬁﬂti@ﬁﬁddimﬂm&eczeniaﬂdmdenmlamtmés; sehorritgierdernsatitisnul ona

and Sjogren! _syndrone; adi QSI S, Si noph jc.fasqgiitis dont al
di sease; é’ﬁhﬁ@tﬂlén!i?:nm Biﬂgé’ 'i ﬂﬁ'fﬁobéﬁ%{’“‘ﬂg%l ar-
dystrophy. urticaria, angmedema, vascu]itis erythema, cutaneous eosinophilia, acne,

alopecla areata, eosinophilic fasciitis, and atherosclerosis. _

More particularly, the compounds of the present invention are useful in

hair rev1tahzmg, such as in the treatment of female or male pattern alopecla,
* or senile alopecia, by providing epilation prevention, hair germination,
- and/or a promotion of hair generation and hair growth.

The compounds of the present invention are further useful in the
treatment of respiratory diseases, for éxample, sarcoidosis, fibroid lung,
idiopathic interstitial pneumonia, and reversible obstructive airways disease,
including édndiﬁons such as asthma, including bronchial asthma, infantile
asthma, allergic asthma, intrinsic asthma, extrinsic asthma and dust -

asthma, particularly chronic or inveterate asthma (for example late asthma
and airway h_yperreéponsiveﬁess), bronchitis and the like.

The compounds of the present invention may also be useful for treating
hepatopathy associated with ischemia.

The compounds of the present invention are also indicated in certain
eye diseases such as conjunctivitis, keratoconjuﬁctivitis, keratitis, vernal
conjuncﬁviﬁs, uveitis associated with Behget’s disease, herpetic keratitis,



Further, the conpounds of the present invention are indicated in the
treatment of diseases including intestinal inflammations or allergies such
as Coeliac disease, proctitis, eosinophilic gastroenteritis, mastocytosis,
- Crohn's disease or ulcerative colitis; and food related allergic diseases
whi ch have synptomatic manifestation renote fromthe gastrointestinal

for 37. le migr ai d Th ds of
e pi esonPoRifpLRETERTE detonbhia Spithebnla parnfal. IR B oRp. SRARS "act Tvi ¢y
in pronotipg f%ﬁhrm%i‘eﬁ’ﬂ%l&w%]&ﬁﬁ fGﬂ{ve'QED% thalifbpatiycéevept e, they

are useful * treatment and prevention of patic di seases such as
| Mmunogeni mmseulagsnﬂanynawm the/likermmune |iver diseases including
aut oi nmmune hepak,i t

il h
chol angi tis), I%FP Bw@ﬂi’réﬁéej}”é‘r tcilg%? s*lsav_gn H%Wﬁé’ﬁ?‘”( grﬁvenrt&g osi s
caused Dy opthdifting hﬁﬂénﬁﬁ&ﬁ&hbfhu&i&ﬁcdr mboe%assélh ésﬁ’dl{ ab 1 f8iidneS tYPE

B, ‘-non- A/ non-B hepatitis and cirrhosis. The conpounds t he present
i nvent i on Bsemediaded disensesdgasiricutlcers; Vasculm‘(dalhaw canged by ischeénicus may

b d the treat f di '
ond the | | fiscash B Bitprbosts JETREic HORaldtigtedts rROR YRR Y BIRE] be. oed
in the preysidsaite gl G'Bﬁﬁ‘srmﬁéasefaﬂ”ﬂiﬁloﬂi‘éﬁyeﬁ ﬂgﬁﬁébpoiﬁim?réﬂtefocohns) '

anyl oi dosi s, fulmnant hepatitis, Shy-Drager syndrome, pustular psoriasis,
Behcet's dorenmtma}slesmnsasmatedyiﬂleﬁmrnmlsbumsdocrl ne opt hal nopat hy,

Cyndr om. V&ZZ S e posneindi of the Prpcah Brpntioh gl AlscaseL Y | |
syndr one, JaTat-Tg tﬁfgd'n%?hﬁﬂl gease

- (aut oi nmrune adr e%a*?’{ fﬂﬁ%ﬁ%}ﬁg orc %quqsl,aggﬂtm'mmne ophoritis, cold

hemaggl ut i Gavdppsturelsspidronie] Hemelytichiremicayndeomecand diabetic a, adult T

11 Teuk t t Lophi t hepat it i
Cubul o.eﬁt CPeBhroRA TS BRFY YIS iaRaes Shiatied e T o e.RyBeH iR @eﬂllaaepem

Barré syndrome, Mémére 8 disease and radiculopathy; endocrine diseases

including hyperthyro1d1m and Basedow’s dlsease, hematic diseases
inciuding pure red cell aplesia, aplastie anemia, hypoplastic anemia,
idiopathic thrombocytopenic purpura, autoimmu_ne hemolytic anemia,
agranulocytosis and anerythroplasia; bone diseases including osteoporosis;
respiratory diseases inoluding sarcoidosis, fibroid lung and idiopathic
intertitral pneumonia; skin diseases including dermatomyositis, vitiligo

: vdlgaris, ichthyosis vulgaris, photoe.llergic sensitivity and cutaneous T cell
lymphoma; circulatory diseases including arteriosclerosis, s:ortitis,
polyarteritis nodosa and myocardosis; collagen disease-inc_lliding
scleroderma, Wegener’s granuloma and Sjégren’ syndrome; adiposis;
eosinophi]ic fasciitis; periodonta] disease; nephrotic syndrome; hemolyt_ic
uremic syndrome, and muscular dystrophy .

Further, the compounds of the present mventmn are indicated in the -
treatment of diseases mcludmg intestinal inflammations or allergies such as
Coeliac disease, proctitis, 'eosinophilie gastroenteritis, mastocytosis, Crohn’s

| disease or ulcerative colitis; and food related allergic diseases which have
symptomatic manifestation remote from the gastrointestinal tract, for
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scl errosi's, rheumatic fever, postmyocardial infarction syndrome and

synpat heti c ophthalnmtis. The conmpounds of the present invention have
anmtifingal effect and are useful as an antifungal agent. Moreover, the
conpounds of the present invention, pharnmaceutically acceptable acid
addition salts thereof or hydrates thereof can be used in conbination wth

ot her i nmunosuppressanf (s) eroi d(s redni sol one, net hyl predni sol one,
dexanet hasGK@mnli?Mqu’é'bﬁé‘% ‘ff;%zq‘é‘g'e) or 38 nonst eroi'dal acid

anti-infl ammat C?&gﬂ{, unds of B i‘éh‘é&lﬂ%ﬁﬂ%ﬁ&ﬁﬁ@@‘lwe%ﬁé@ﬁéﬁiﬂé

~particularly se rom azat opr| ne qui nar sodi um deoxyspergual in,

M 2011 bl o acEvity il Botivity ivproapiting hypertrophy asdchyperplesiarafci 1.

ra ef | unopi de an
present i n‘h@mi % %usT]é%‘feJWﬁe ey} aﬁh&?ﬁ%&% F%&%;t@@gg%%")&‘gﬂn o
o g ¢ 'e&;PEﬂZJ&%@ & w%PhryBgﬁ%ar chﬁ'thhSl‘3

Conmpound ( X€ eutlca y ag%epta le carrier (e g.

Sx Ic | pi te nt s ,hv:a'r lrjaiiﬁ;@es (iuélhgm% aﬁ}mmunerheqmtma primary biliaxyscirehosis ahder s
iluents, solubilizers and, the |i to give a phargpceutical osi tion
. or a phar naeleresing cholangi Mé ver negectiomAgute @'grm%%ls?% ers,

syrups, emyl S _
t ransf usi or?f%t ﬁé)‘@‘g% P§§?xe%§f at’i Oni&;}ﬁuﬁr éﬁ&%%ﬁfggbg%?ﬁcﬁrg?gf 1"lit-ilr"sal ly or
parent er al |Wpeﬁ1&omﬂmﬂmpMethaﬁﬂaﬁntho@is can be fornulated into a .
pharmaceutical preparation b conventj onal, net ho [N thﬁeﬁlo esent

speci ficati on, eampennds ¥ﬂ‘ﬁ@Fﬂﬁ%’§ inysntienarealpemdic ¥R nous .

injection, in ] f usi
and topi calan ﬁ,ﬁgg{#ﬁgnw s{ﬂag | onséﬁ‘!gggﬁlhﬁe SKi n&rﬂelf;éeé 3n;,5| o
bronchus, Raftged b§Giathbg eﬂiﬁ&niurﬁofgamsmls dmt theliker i on, such as a sterile

aqueous or oily suspension for injection, can be preparedq usin
er, the compounds of the present invention canq)e used; in the

prevention or treatment of malignant rheumatoid arthritis, amyloidosis,

j,ud

fulminant hepatitis, Shy-Drager syndrome, pustular psoriasis, Beh¢et's
disease, systemic ltipus erythematosus, endocrine opthalmopathy,
progressive systemic sclerosis, mixed'connective tissue disease, aortitis
syndrome, Wegener’s gramulomatosis, active chronic hepatitis, Evans
syndrome, pollinosis, idiobathic ‘hypoparathyroidism, Addison disease
(autoimmune adrenalitis), autoimmune orchitis, ﬁutoimmune oophoritis,
cold hemagglutinin, paroxysmal cold hemoglobinuria, pernicious anemia,
adult T cell leukemia, autoimmune atrophic gastntls lupoul hepatitis,
.tubulomterstmal nephntxs, membranous nephritis, amyotrophic lateral
sclerosis, rheumatic fever, postmyocard1a1 infarction syndrome and

pathetlc ophthalmitis.
The compounds of the present invention have antifungal effect and are
- useful as an antifangal agent.

Moreover, the compounds of the present invention, pharmaceutically
acceptable acid addition salts thereof or hydrates thereof can be used in
combination with other immunosuppressant(s), steroid(s) (prednisolone,

' methylpredrisolone, dexamethasone, hydrocortisone and the like) or -
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sui tabl e di spersing agent or a wetting agent and a suspendi ng agent,
according to a nethod known in the pertinent field. The sterile preparation
for injection may be a sterile injectable solution or suspension in a

" non-toxic diluent or solvent. permtting parenteral admnistration, such as
an aqueous sol ution. Exanples of the vehicle and solvent which can be used

I ncl ude wa | Relar |_utd Lsotonic salin d e like. In addition,
sterile no%‘&é’l’sﬁ&@oﬂﬁg&#—g@m@fy)ﬁgﬁg d ég%geé%ﬂ%nt or a solvent for
suspensi on jmeiinbiFpressan ) PrefRPPe® idpatcilablyNelbdtel i £zt fq;ﬁén sed,

i nclusive of nat ura?l,, '-synt?\?tti c or se.ir,ﬁ -synt hg?éiec fatty&cg)ll% or att%} aci d,
and nat ur albreqyinarsodiuny deexyspeygualin mizeribineji2-morpholihgethyldes. The
solid dosa orm for oral, adm.nistratian includes the abqve-nenti oned ones
such as 'po%%‘rro _?egg?ate, Yclpeparan, TapjmyQn, tﬁqrpﬁ','mﬁsaﬁ’é’&° &E‘H‘a’:t he like.  In
t hese dosageflimériide hhd ORT-3e i ngredient is adm xed with at | east one
additive such as sucrose, |actose, cellulose sugar, mannitol, maltitol,

dextran, star cWben£ompoundi(Bafdhe priesentinventticrotiausobfained,w, tragacanth
guns, gum atabic | aj,i ns ol | agens, sein, albumn, synthetic or .
seni - synt h?h%%ﬁgﬁﬁ?byéﬁﬁﬂ?c}#ﬁ%%@éﬁ%ﬂn fe @\%&g@ia te theyeofis
~additives gagdas @Paédlcabht, CompoRRd (DosladthixédWwith & Bﬂﬁi‘%ﬁ%ﬁtﬁgﬁ as
magnesi um stearate, preservativeS such as parabens and sorbic acid,
ant i oxi danagcepteblesearxiardelg. cexnipients, bindeoy disintegratorsy,sotreutives, |
di sintegrators I ndersg,.odackitiers, hutfers, s teners, flavors, perfunes
and the | i RETEEN énF@Fﬁ@ﬁtEB&t%‘ae%S@é‘&’éﬁfﬂrﬁé’d&ﬁlq ﬁgﬁb&glé'ﬁoﬂ pills. The
l'iquid agepharificetical GifpoLitionadr g@&,ﬁ;& {.’ Ynifigcept abl e
enul si ons, i3syr ups(,e elixirs, sluspg‘;nsiegﬁg?%sagﬁﬁﬁpéﬁns and ﬁfeél%’i%lg?’ whi ch may
contai n i neapsules,gnanuilés; ppwders; synupsykimilsions, gizirspsuigpensiehs,n t he
~pertinent fi.eld. The external epnt applicable to Conpoupd (]) of fhe
present in¥ ’%%ﬁ%?&@@ﬂ%@é‘?‘ﬁﬁgﬁfw P@W&ﬁgi‘[’h@ii apn be her eof
- or a hydr ahgminfterid orfly 6 paréhteraliy™® "he HHFMdreutichl Bolpdkitich &84 ' °N 2
~ plaster, a cataplasm an . o _

be formulated into a pharmaceutical preparation by a conventional method. '

In the present specification, “parenterally” includes subcutanous injection,

intravenous injection, 'intramuséulalr injection, intraperitoneal injection,

transfusion and topical administration (administration through the skin, eye,

lung, bronchus, nose, rectum). The preparation for injection, such as a -

sterile aqueous or oily suspension for injection, can be prepared using a

suitable dispersing agent or a wetting agent and a suspending agent,

according to a method kn(_)wn in the pértinént field. - The sterile preparation

for injection may be a sterile injectable solution or suspension in a non-toxic

diluent or solvent permitting parenteral administration, such as an 'aquedus

oluﬁon. Examples of the vehicle and solvent which can be used include

water, Ringer solution, isotonic saline and the like. In addition, sterile

nonvplatile oil can be generally used as a solvent or a solvent for suspension.

For this end, any n’qnvolatile oil or fatty acid can be used, inclusive of -

- natural, synthetic or semi-synthetic fatty oil or fatty acid, and natural,
'synthetic or semi-synthetic mono, di or triglycerides. The solid dosage form

for oral administration includes the above-mentioned ones such as powders,
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eye .drop, an eye ointnent, a suppository, a fomentation, an inhalant, a
spray, an aerosol, a paint, a nasal drop, a cream a tape, a patch and the
| tke.. The external agent of the present invention contains the conmpound of
the present invention in the formof a mxture with an organic or inorganic
carrier or excipient, and, for exanple, can be used in the formof a solid,

resent | neERenlsh bRIBE Rflgctensiios SpdFae Hieo| dn Gient AOReRY forgh the
phar Meceut iggfilrbn@reiehe i Sdidtdd KithBt ihot SriéuiRlitive 3h BkBhcrBge, 00t a1 Ni ng

an external prepafFation for topical admnistration. A carrier which can be
used i ncl udactosetcelluloge sugar,; nannitel; maltitol rdexitran,starslies, aganni t ol |
starch paste,. nesiuymtrisilicate, talg, corn.starch, kerat.i.n, col.loid
11 oa, | portEmAtinDrhng chilaRers eiHboa, AEBRRR N EEman U Akif g IRbRS,
preparing -%?#]-Qr ?&fth roTerac : #’lﬂeg an

adj uvant , g"g?%%%’iczagﬁn’a thi cKener , u‘ékg?l orin n%itetﬁe%rpdg a ?I&g\(/lo_ri ng agent
40 can glycedittess. Thdhesedosage foirms) eoptinecadditives cande sdded) wirichy e .
i ngredi ent of the pharmaceutj cal cqnposjtion can be contajned in an, anount
enough to. SRy b dnbraiia e lriioar B eh A5 dREEREP B SRR IS TRLEPer | y
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i nduced by | mrun | sorder, the conpoun the present .| nvention can be
adni ni st er ¢docdpheral/and cysteime,cdibirddgratioss, kinders, tackHierssbuffers,a rect al
admnistration,in a form of a,dosage I t...conppsition whigh contains '
phar maceut iswmn%recéamﬂ, perfimen And dhedike, AR enterl coating ey Bec pi ent
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form of , pbetpharmadenticablyvateeptable eanilsiong) syihings, alixirg, saspétsionsrpound of
the present jnyention which can be m xed with arrier can vary d ndi n

on tﬁe hos 890 q?;lqﬁs w@&hghﬁfgny may contain inert &Jilu_ents (e.g., wa%egs, which g

are generally used in the pertinent field.

The external agent applicable to Compound (I) of the present invention,
a pharmaceutically ac'cepf.able acid addition salt thereof or a hydrate thereof
includes an ointment, a paste, a liniment, a lotion, a plaster, a cataplasm, an
eye drop, an eye ointment, a suppositOry, a fomentation, an inhalant, a spray,
an aerosol, a paint, a nasal drop, a ﬁfea_m, a tape, a patch and the like. | |
The external agent of the presént invention contains the compound of |
the present invention in the form of a mixt_ure with an organic or inorganic
carrier or excipient, and_, for example, ‘can be used in the form of a solid,
semi-solid or liquid phérmaceutical preparation. _ |
o The compound of the present invention can be mixed with, for example,
a non-toxic and pharmaceutically acceptable carrier which is usually
employed for obtaining an eit_ernal preparation for topical adm_inistraﬁon.
A carrier which can be us_ed includes water, glucose, lactose, gum arabic,
gélatin, mannitol, starch paste, magnésium u'isﬂicaE, tale, corn starch,
~ keratin, colloid il.ica, potato sté.rch, urea and other carriers which are
suitable for preparing a solid, semi-solid or solution composition. .Further,

an aﬂjuvant,- a stabilizer, a thickener, a coloring matter or a flavoring agent



specified dosage form The specified dose of the specified patient should
be determ ned depending on the various factors such as age, body wei ght,
t ke whol e condition of health, sex, neal, tinme for admnistration,

adm nistration route, rate of excretion, conbination of drug and the
severity of the specified diseases under treatnent. Wen the conpound of
‘the present iga\éeqr;{éé{] Is used in the formof an ointnent, it is contained
in an anpuféR to 10 wwin the ointnment. The oi ntrment base which
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specified dosage form. The specified dose of the specified patient should be
‘determined depending on the various factors such as age, body weight, the
whole condition of health, sex, meal, time for administration, administration

route, rate of excretion, combination of drug and the severity of the spec1ﬁed

‘diseases under treatment.

When the compound of the present invention is uséd in the form of an
ointment, it is contained in an am'oﬁnjt of 0.01 to 10 w/w% in the ointment.
The ointment base which can be used includes oleaginous base (a natural
wax such as white beeswax or carnauba wax, a petroleum wax such as hard
paraffin or microcrystalline wax, a hydrocarbon wax such as liquid paraffin,
white petrolatum or yellow petrolatlim, plastibase, zelen 50W, silicone, a
vegetable oil, lard, beef tallow, a Simple ointment or lead oleate plaster), an
emuluon type ointment base (an oil in water type (O/W type) base such as a
hydroph:hc ointment or a vamshmg cream or a water in oil type (W/O type)

~ base such as a hydrophilic petrolatum, a punﬁed lanolin, aquahole, eucelin,
_ neosél:in, an absorptive ointment, a hydrous lanolin, cold cream, a
hydrophilic plastibase), a water-soluble base (a ma‘.cro_gol ointment or
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conpound of ‘the present invention fromskin when fornul ated as an oi ntnent,
and includes a | ower al kanediol (e.g., ethylene glycol, propylene glycol or
but yl ene glycol), an al kyl ene carbonate (e.g., propyl ene carbonate or

et hyl ene carbonate), .an al kanedi carboxylic acid ester (e.g., dinethyl

adi pate, diethyl adipate, diisopropyl adlpate dlethyl plnelate di et hyl
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acid alkyl ester (e.g., isopropyl ristate or. ethy ristate), a higher
- unsat ur at edsuspension ofa micraparticleosf an ahphytmaalcahnilsp asstearylgleobal kane
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agents, ang;gRe ﬂatﬁ)nswﬁéﬂeggtﬂl bdgesdi ssol ve the conpound of

t he present |nvent|on e anount gener al ranges from 2 parts by wei ght

to 200t parts t)yFmﬂlbgh;t wben 1med znaan ohlytnlaenfgithecnbmpl?mdéof)thmpmﬂemthe

present inventiqgn i m 0 ora

physi cocherdp¥enti BP&‘E)B‘P “bﬂlr\? Fr‘?é’ﬁ? bﬁﬁ%ﬁ‘&'ﬁ“ﬂs'the
compound ofg g4y ﬁr&%eaﬁwe%%ﬁuo% ﬁ% Bae. 'Th Seidbing

above- nent i one§ oi nt nent base, er gggl tives suc as an u{r%?lgl fier (e.qg.,
pol yoxyet hydbsoeptiyel ac@enﬂmg agenbto be usedanéang the agent imwhicke thet e,

bi t I I | ), di I
Pyt hyl o PGPS Of B BERSRE JPTaTio b solaLS Byh i e aton! of  Teast
car boxyiet *ﬁ/dt?séé et 9)01 %aﬁ&wmeﬁgaﬁea&egerwm@ Qbs&?tﬁ:(gb'% aRne); a

preservative g., paraoxybenzoic acrd ester hunect
glycerin, Rostporirdof the prement émeentligm fitom skir avhen foymagated as arol or i ng

gﬁ teg\r/er agtﬁg%ggg;@:‘%ﬁ%\%%]% lﬁg’lé#'( g‘ﬂ‘#’%ﬁ‘ﬁPLg’ é P sﬁmﬁﬁ% %"icﬁﬂﬁgﬁgeas es.
\C’)Y‘ﬁt”n;gte gm T Bt ptgiélﬁa £lye5DAn 'aMRhe Yarbon s, £ SpRIPYIBES barlidifate
or ethylene carbonate), an alkanedicarboxylic acid ester (e.g., dimethyl
. adipate, d1ethy1 ad1pate diisopropyl adipate, diethyl pimelate, diethyl
sebacate or dipropyl sebacate), a higher alkanoic acid glycerin ester (e.g., .
mqnolauiate,_ dilaurate or trilauré.té),_ a higher alkenoic acid glycerin ester
(e.g., monooleate, dioleate or trioleate), a higher alkanoic _acid a]kyl ester
(e.g., isopropyl myristate or ethyl myristate), a higher unatui'ated_ alcohol
(e.g., geraniol or oleyi alcohol) or an azacycloalkane (e.g., 1- '
~ dodecylazacycloheptan-2-one). These 61ubi]izing and absorptive
accélerating_ag_ents can be used alone or in a mixture of not less than two
agents, and can be added é.t a sufficient amount to dissolve the corilpound of
. the present iﬁvention. The amount generally ranges from 2 parts by weight
. to 200 parts by weight per one part by weight of the compound of the present
invention. The upper amount is limited not to deteriorate the
physicochemical properties of the ointment.
The ointment which contains the compound of the present invention
may contain, in addition to the above-mentioned ointment base-, other

additives such as an emulsifier (e.g., polyoxyethylene hydrogenated castor
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by m>xi ng a solution containing the conpound of the present invention with
an oi ntnment base in accordance with a 'conventional nethod. In the process
of fornulation, not |ess than one of the adjuvant or additive nentioned
above can be sinultaneously added to the oi ntment base. Furthernore, ‘the
oi ntmrent can be manufactured by dissolving the conpound of the present

I nvention in the soJubilizing,and sorptive.,accel erating a ,adm Xxi
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invention in the solubilizing and absorptive accelerating agent, admixing the
“obtained solution with the ointment base, stirring the obtained mixture |
under heating, and then cooling the resultant mixture. '
_ The ointment cbntainin_g_ the compound of the present invention can be
used by applying to the affected part of the skin once to several times (e. g.,
once to four times) a day. | o | o

The paste or liniment containing the compound of the pres_enﬁ

invention can be prepared by_using the same base and according to the same
- method as those of the ointment as mentioned above.

The lotion cbntaining the compound of the present invention means a
preparation wherein the active ingredient compound is h_oinogeneously
dispersed or, in some cases, partially dissolved in a liquid medium, and an
emulsifier can be added thereto as necessary. In a case where the
compound of the present invention is used as a lotion, the content may be
adjusted to 0.01 to 10 w/w% of the lotion. | _ : |

The liquid medium to be used in the lotion containing the compound of
the present invention includes v_vafer, a loWér alcohol, a glycol, glycerin or a
mixture thereof. Among them, all of the lower alcohols that do not



i nprdve the absorption of the active ingredient conpound to the skin. The
anmount of these liquid nedia preferably ranges from5 parts by weight to

000 parts by weight per one part by weight of the conpound of the present
i nvention. To the lotion containing the conpound of the present invention
may be added a sol ubilizing and absorptive accel erating agent in which the
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agents, and the amount generally ranges 5 parts by weight to
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an -aqueousinvehtionon, and shoul d be non- toxic to human bei ngs, and i ncludes

phar maceuti cal cgeptabl e, natural emul sifiers.and synthetic, emul sifiers.
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"~ compound from the skin when formulated into a lotion, and includes an
alkanedicarboxylic acid ester (e. g., dimethYl adipate, diethyl adipate,

'diisopropyl adipate, diethyl pimelate, diethyl sebacate or dipropyl sebacé.te)

or a higher alkanoic acid alkyl ester (e. g., isopropyl myristate or ethyl

myristate). These solubilizing and absorptive accelerating agents can be
used alone or in a mixture of not less than two agents, and the amount
generally ranges from 5 parts by weight to 5000 parts by weight per one part
by weight of the compound of the present invention. The content of the '
solubilizing and absorpﬁve accelerating a_-gent-_deirably ranges from 1 to 30
wiw%. . ' '

'The emulsifier for the lotion containing the compound of the present
invention is employed for the purpose of dispersing an insolﬁble medicine
min_ufely and homogeneously in an aqueous solution, and should be non-
toxic to human beings, and includes pharmaceutically acceptable natural
emulsifiers and synthetic emulsifiers. Various emulsifiers which are |
derived from animals and vegetables can be used as the natural emulsifier,
énd include egg yolk lecithin, soybean lecithin or a hydrogenated prodﬁct
thereof, phosphatidyl choline, sphingomyelin, gum arabic or gelatin.



(pol ysoxyet hyl ene hydrogenated castor oil) such as HCO 60, HCO 50, HCO 40.
Further, -a pol yoxyet hyl enesorbitan aliphatic acid.ester such as polysorbate
80, a glycerln al i phatic acid ester such as glycerin nonocaprylate, a
polyethylene al i phatic acid ester such as pol yoxyet hyl ene 40 nonostearate,
a mddle chain aliphatic acid nmono (or di)glyceride (e.g., C6-Cl2 aliphatic
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-invention. viscosity-1 ncrea5| n f @an%' nvent i onal agent which
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agent is used on W VI SCOSI I's desir When t he
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viscosity-increasing agent .qay_vary depen on the de |red i scosity.
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These primary emulsifier and auxiliary emulsifier may be respectlvely used.

alone or in combination of two or more of them.

- The emulsifier is contained in the lotion containing the .comp.ound of
the present invention in an amount sufficient to emulsify the compound of
the present invention and other additives to be contained,l and preferably
ranges from 0.1 part by weight to 10 parts by welght per one part by weight
‘of the compound of the present invention.

In order to increase the viscosity, a viscosity-increasing agent may be
added to the letion which eontains the compeund of the present invention.
'The viscosity-increasing agent is any conventional agent which is usually
added to give the viscosity to the liquid and is non-toxic to human bemgs,
and includes carboxypolymethylene. ' The wscosﬂ:y-mcreasmg agent is used
when the lotion with a high viscesity is desired. When the viscosity-
mcreasmg agent is used, the content of the v1scosﬂw—mcreasmg agent may
vary depending on the desired v1scos1ty of the lotion to be used and
preferably ranges from 0.01 to 5 wiw%. ,

The lotion whlch contains the compound of the present mventlon may



furter contain a solubilizer which is used for the stabilization of the
active ingredient conpound in an aqueous solution. |If necessary, it may.
farther contain other additives which are used for the lotion, such as a
flavoring agent, a coloring matter, an antiseptic or a higher al kenoic acid
such as oleic acid, or other drugs which are useful for the treatnent of
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aci d-borax), a citrate b odi um Ci SO |um
tartrate b Efdﬂn(e g., tartarlc aC|d sodiumtartrate), an acetate buffer
(e.g., acetic fﬁ'd SO cetate bonate buffer (e.q. lum .

car bonat e- ci t FAfBSQW: 58 FnceN %fc presgpl ayventi %1%14?%11& e (e. gl,
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as gl ycer i stevile distijedwater or,din, particalar a distilled water for injection. The
concentration of the active compound usually ranges from 0.01 to 2.0 w/v%,

and may be increased or decreased dependmg on the aim of use.

The eye drop or nasal drop which contains the compound of the present
mventxon may further contain various additives such as a buffer, an isotonic
agent, a solubilizing agent, a preservatlve, a viscosity-increasing agent, a
chelating agent, a pH adjustor or an aromatic. | | |

The buﬁ'er includes, for example, a phosphate buffer (e.g., sodmm
dihydrogen phosphate-duodmm hydrogen phosphate or potassium
dihydrogen phosphate-potassium hydroxide), a borate buffer (e.g., boric
acid-borax), a citrate buffer (e.g., sodium c1trate-sod1um hydroxide), a
tartrate buffer (e. g., tartaric acld-sodmm tartrate), an acetate buffer (e.g.,
acetic acid-sodium acetate), a carbonate buffer (e.g., sodium carbonate-
citrate or sodium carbonate-boric acid) or an amino acid (e g., sodlum _
glutamate or ¢ ammocaprom acid). '

The isotonic agent includes a saccharide such as sorbitol, glucose or

mannitol, a polyhydnc alcohol such as glycerm or propylene glycol, a salt
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46+ such as. sodlun1chlor|de or borax or boric acid and the like. The .
sol ubi lizi ng agent includes a non-ionic surfactant such as pol yoxyet hyl ene
serbitan nonool eate (polysorbate 80), polyoxyethylene nonostearate,

pol yet hyl ene gl ycol -or polyoxyethylene hydr ogenat ed castor oil and the
like. The preservative includes, for exanple, a quaternary amonium salt

iﬁfg[]?aebenz%kow chl arl &rglqr}égégf ;’%El?gh grgl %&Fﬁ}kcetyl pyri di)nl um
O but yl par any i SO BN e R R & e R BN 36 O

aﬁi d or a polyoxiyethylehe s‘ohbltanonehooleate)(pdbysm-bate 80),51mlyoxyedthy1euheoac et at e.
The vi scosity-increasin es, for e | yvi yrrol i done,
fydr oxyet hyneatstentale, p%l,v&%w% <o nolieroihaions hbirigenated bastor

hydr oxypr o I u I %:Hﬁ@ﬂ t her eof .
The chel ating agen%ﬁ?éncl l:lgﬁs so I um ed%ai%miﬂ%'}gé@ilrﬁ;iglE ri gcifgugﬁﬂ‘ﬂakg like.
The pH ad] uhhieoniwe salembhdedidmlzalkonmm chloride, benaethbninhoehlopidecoraci d,

acetic acid, tartar| C acj ilﬁﬁ odi um oxi de, potassi um hydy oxi de iodl um
carbonate &et¥B B B oy Renzoi acil ester such as mgthy

e AR PR S PR 17 2 T,
- may be us Uglairgh ?drd:q&)eﬁzb@tef dmbil@l paraliy@rdxybeheoated benafl aldohelyd when
about 5.5 aibepRthylAlonkrk saraie Aeidor aisaltharaph Shimeressl, HACPbHSRSL BRi ch
MR, e oo e, S T e Kt
When the conpoUlise ofscosityineeaning agent ineludes, fcexanple) eye drop, it
polyvinylpyrro_lidone, hydioxyethylcellulose, hydfoxypropylcelluloe, _
methylcellulose, hydroxypro'pylmethylcellulos,e, or carboxyﬁiethylcellulo,e
or a salt thereof. | The chelating agent includes sodium edetate or citric acid
and _the like. The pH adjustor includes hydrochloric aeid, citric acid,
phosphoric acid, acetic acid, tartaric aeid, sodium hydroxide, potassium
hydroxide, sodium carbonate or sodium bicarbonate and the like. The
‘aromatic includes l-menthol, borneol, a camphor (e.g., dl-camphor) or
eucalyptus oil and the like,
When the compound of the present invention is used as an eye drop, it
may be usually adjusted to from about 4.0 to about 8.5 of pH, and when: usmg
as a nasal drop, it may be usually adjusted to from about 4.0 to about 8.5 of
pH. - |
The manufacture of the eye drop and the nasal drop which contain the |
compound of the present invention can apply a method known in each
preparation itself, while depending on the kind of each preparation.
' When the compound of the ‘present invention is used as an eye drop, it
. may contain an active mgred1ent ina sufficient amount to be able to
| effectively prevent the eye inflammation, which may vary depending on the
symptom or the sort of inflammation, and usually ranges from about 5.0 to
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may €ontain an active ingredient in a sufficient anount to be able to
effectively prevent the eye inflammation, which may vary dependi ng on the
synptom or the sort of inflamration, and usually ranges from about 5.0 to
47  about 1000 [err]g for one adm nistration. It nmay be adm ni stered once
to several times (e.g., once to four tinmes) a day. The aerosol containing

t he conpound qf e present i,nvention neaps a _pharpaceuti c reparation
wht ch_con Sudde 5 S anmilratots; Fomasihy adRigisersd oftfon or
.suspensi Orbé%ferﬁi‘ﬁn?éstde. > b apf-oqﬂ.tﬁiﬁ%gpg _using a pressure of a

| i quefied gas or conpressed gas filled I1n thé same vessel or another

vessel . The aeThedaerosol containipg the compidundodfitihegpresent inyemntioh nfeamsa
present invention in urified ter, and, if. . ngc ary, dissol.ving or
Suspendi ngPhATIasEHSca HTBPRTStion Whish oau e applied at the tithe af Eorptmments
ment i oned . A td %&Qj : 8Ly 4 %cgq % ?gﬂb I ve such
as pH adj u@f)gﬁfa&t‘ﬁ%%g‘gﬂ’#cd@?“ ntﬁlgé]ggﬁégove,gan ot %’%tgtgg | nghcl osel y.
wi th a valwsingredpresspre of adiguefiedgaper camprested gasdfiiéd amthe gahe used
i ncl udes di nethyl ether, qulue%d nat uial as, carb Bzg{éoxi de, 1[‘Ep;rogen
gas, a. su¥Rspi oY apowelvepsel. o NS RAREASOL GAR Hrsﬁare'g pyolying the, o
aer osol | S 3 fi ot [N ti urt her
contain ﬂ@?l gergﬁﬁeshg%e?gr@?%ﬁ?ﬂ%? can%ﬁvg%?érhétﬁﬁy#q{sbﬁ%ﬁygte and
“the |ike. dissolviipbrstspendingahewand sclubilizing ddt absonptivecaceeldriatingr esent
i nvention can be pre ,31r-egr ccor,dihtg!%_t? t.he sag:ié,rret hods as.,those nentioned
- in aerosol?ge&l“r&so&ep egraboye; inithesolutign and.if mecessary), ad 8d a

sprayi ng Vv, Eﬁi&h ' gﬂqﬂg{, : W Talasele.T At sent

i nvention ﬁ(ﬁﬁsvg asbﬁe\ls upp s?%ogrsd}rﬁ%“ﬁ sup%%;%rgtr?y caﬁg%g"pr-eparerg in a
convent i onsdalinmgcloselyswith savalve\snd compressing the prepelpmsi.t ory, and the

tive i di ent « d i - L
active tngre _I 'f‘ﬂe p%gpe grrx]t tt; ﬁe used inclu_des dimethyl ether, liquefied natural

~ gas, carbon dioxide, nitrogen gas, a substituted flon gas and other

conventional propellants. |
" The aerosol which contains the compound of the present invention may
further contain a refrigerant such as 1-menthol, a camphor; methyl sa]icylate
and the like. o _
The inhalant or spray which contains the compound of the present
invention can be prepé.red according to the same methods as those
‘mentioned in aerosol, a nebulizer or an inhaler can be used for inhalant and
a spraying vessel can be used for spray. _ |
When the compound of the present invention is used as a suppository,
the suppository can be prepared in a conventional manner using a
conventional base for suppository, and the active ingredient cémpound is
contained in the suppository in an amount sﬁﬂicient to exhibit the .
. pharmaceutical éﬂ'ect, which can vaiy depending on the age or symptom of
the patient, and preferably ranges from 0.1 to 60 mg | o
The base for suppository of the present invention is the conventional
base, and includes an oil and fat from animal and vegetable such as olive oil;
corn oil, castor oil, cotton seed oil, wheat germ oil, cacao oil, beef tallow, lard,
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contdined in the suppository in an anount sufficient. to exhibit the

phar maceuti cal effect, which can vary depending on the age or synptom of
the patient, and preferably ranges from0.1 to 60 ng. The base for
suppository of the present invention is the conventional base, and includes
an oil and fat from ani mal and vegetable such as olive oil, corn oi

3o ool e b P8 Yellom, gfHafing o 4 e Caca@geLavew?eft o 2

fat from ningiyerhl &M‘aﬁﬁeﬁﬁliﬂﬁwmte%&ﬁa% ,L’?H 3{5 J 0] Oba

liquid paraffin, anhydrous [anolin or “sillcone’o

oil, car na@b&ly\dam;ls!molmwbsﬂmmml dwanlsunh a’s_]nmba m‘ll,lgammbb.avax or
t ot aIIy sy&t8 gtg:c cerl ]_mphatl i d e ch H% e'&?gb?"ggmchal ]
triglycer.i mbﬁﬁi

t ted Iy cid
et :“1‘5‘;,.:?‘;: ﬁ’"ﬁ‘iﬂﬁﬁm*ﬁ i

I d aioid such asra @S al ac _
grg:jﬁc?gl a flleld b epsgL* nuf agétli&ed by Dynamtnoﬁel Co.; a -
m xture of aﬁ’dﬁ yrﬁﬂh" £1fj Pr d e srgightsehaing) | pgat :—ICC),Z _
acid. i heRanfieRbd aliHaERSRA b 80/ {1ER A Oinallld £AG) KEolebiacill 152

H35, H37, H39, H42, H1 serles (e.
WB1, WB5 oﬂ‘hmmmatemﬂiydvﬁlaiﬂe peedlmsgxre ehienheplified EﬂWﬂEﬁﬁol E79 or E85)

gLa\ertigglsot S Sﬁl’l es ég 39 gﬁ)ié 52 S55 Orqf?ti%%mi&ﬁ mal uded]
(manuf act ughydepiek 9 (.19 SakiRdl m@a@; s aiah, %@%q&co and

Tai yo Yusi a mxture of nono-, di*- and
sat ur at ed ad:mpmé& g Witegsol H5nH 12, ms; IE[32,SE[8E Hﬂ!— EH39, IR M1T60r

et ) e a7 Gortng o WHRDSHIa B 3 S e A i ne B>
th u rsglto e Segéfég@ &, Sgg ggfetFQE | Ew@% 0874 ok E@%Wmé}&%d SHPER (e, SaPover
Witepsol S52, S55 or S58) are mcluded] ' Pharmasol (manufactured by
N1ppon Oils and Fats Co.); Isocacao (manufactured by Kao Co.); SB _
(manufactured by Kanegafuchi Chemical Co. and Taiyo Yusi Co.;. a mixture
of mono-, di- and tri-glycerides of C12-C18 saturated aliphatic acid, in more -
detail, SB-H, SB-E or SB-AM are included); Nopata (manufactured by
Henkel AG.); Sapoyer (manufactured by Gattfords Co;; a mixture of mono-,
di- and tri-glycerides of C10-C18 saturated aJipHatié acid, in more detail,
Sapoyer NA, Sapoyer OS, Sapoyer AS, Sapoyer BS, Sapoyer BM or S_apoyer _
" DM are included); Masaesthalinum (manufactured by Dynamitnobel Co.; a
mixture of mono-, di- and tri-glycerides of CiO—ClS saturated aliphatic acid, |
1n more detail, Masaesthalinum A, AB, B, BB, BC, BCF, C, D, E or BD and
Masaesthalinum 299 are included); or Migriol 810 or Migriol 812
(manufactured by Dynamitnobel Co.; a mixture of triglycerides of C8-C12
- saturated aliphatic acid, in more detail, one or more of them may optionally
be incorporated when the partla.lly synthetlc or totally synthetlc glycerin
aliphatic acid ester as mentioned above are incorporated). Further, other
synthetic products such s po_lyethylene glycol or polyoxyethylene alcohol can



DM ar’e incl uded); Masaesthali num (manuf actured by Dynam tnobel Co.; a

m xture of nono-, di- and tri-glycerides of Cl0-Cl8 saturated ali phatlc
atid, in nore detail, Masaesthalinum A, AB, B, BB, BC, BCF, C, D, E or BD
and Masaest hal i num 299 are incl Uded); or Mgriol 810 or Mgriol 812

~ (manuf actured by Dynami t nobel Co.; a mixture of triglycerides of C38-Cl2

sat ur at ed det ai one or. _nor f ' nmay .
optionally e I N ﬁ%%ﬁa?g%é%gﬁé ?’ﬁ%usﬁ‘?ﬁgﬂ WWH@?P%&%%Y%&?W
syntheti c Ppaged ohrthel topdlweightdfthe #uPpositorgnt i oned above are

I ncor porated). Further, ot her synthetic pro ucts such s pol yet hyl ene gl ycol

or pol yoxyet hy/Emth easmnﬁltq;mongaménaél;emmpﬁlmdmf?hmese?m;mtxﬁmmed in
ht sed .on t ta 0 e
uipposi tor hasBe ddd f Sebtedity? B araREratiye. mostabiiA, 8 S SR Fent

i nvention gBymaticpdPH adjstor oPTSpivified WakESr vative, a stabilizer, a
surfactant, an g]fgnaqﬁ!cd’a pH adj ustor or.a purified water. The suppository

. containing the lmlcnatapnmﬂne chgnundroﬂthg ;ireselmt m&enuo? ﬂmymsd
h tory,which is.soli ol ma erature_an

such 35 % LR YarBEBR R kb & et Sepoetr ML SRR B

pr epar ed bkxﬂp&ﬁﬁ&b%@ﬁaaﬂ'&%%&ﬁt& eS-Qﬁﬁ%“aﬁ nt%??.(ﬁ)ﬁﬁfl&h’éﬁf“on

in a liquid base; soft capsule for rectal admnis _ _ _
i nj ection Wclnchnenrhecmwaadg-by thssaivulglor ilispenangfﬂmtnmmind bftlseipposi tory

whi ch cont he compound Qf 1 esel |nv Is carried ou_t using a
net hod kno&fu t]ﬂl gn B lﬂaﬁﬂ'i’“'rﬁ?%e CRpFu fJE%E'E%F?F tient
det er m nedadffifigtraEon .CorPake i @ﬁhn"iﬁf@ﬂére&%@% gncondi ti ons Sex,

di et, adm ni strati on tl e, admnistration route, cC earance rate,
corbi nat i on of ’Ialmggnudmg:nee ofthe Huppoatuyuﬁhidlecahimmﬂlé compbund dfhe

atient is,then un t.reat apnd ot her, factors ound of
fhe pr esenfh? m',eesiepl BM? ﬁﬁ’(’? PEEPF&“%EGE% ‘&Y{Pdnatgﬁ &P sal t
thereof and a While ‘tH@ 'ﬂﬁ@é fo1'4 bettath patien/t'if d@fdkmined according to age,
body weight, general health conditions, sex, diet, administration time,
administration rolite, clearance rate, combination of drugs, degree of the

state of the disease for which the patient is then undergoing treatments, and
other factors. The compound of the present inve'ntiqn,' a pharmaceutically
~ acceptable acid addition salt thereof and a salt thereof show low toxieity and -
can be used safely. While the daily dose varies depending on the condition
and bddy weight of the patient, the kind of compound and administration
route and the like, it is, for example, about 0.01-50 mg/person/day,
preferably 0.01-20 mg/person/day, for parenteral admihistration bya
subcutaneous, intravenous or. mtramuscular route, or through the skin, eye,
lung, bronchus, nose or rectum and about 0.01-150 mg/person/day,
preferably 0.1-100 mg/person/day, for oral admnnstratmn ' |
| Compound A useful as a synthetic intermediate for Compound (I) of the
‘present invention is also useful as a synthétic intermediate for a compound
of the general formula (II-a) [hereinafter referred to as Compound (II-a)], in

which Compound (I) of the present invention is encompasséd,
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.can’be used safely. Wile the daily dose varies depending on the condition
and body wei ght of the patient, the kind of conpound and adm ni stration
Youte and the like, it is, for exanple, about 0.01-50 ng/person/day,
preferably 0.01-20 ng/ person/day, for parenteral adm nistration by a _
subeut aneous, |ntravenous or intranmuscul ar route, or through the skin, eye,

| ung, bronchus, nose:r%OR ctum and ghqut 0.01- 150 nglﬁerson/ day,
erson/ und A

preferably O. 1 00 for| oral adm
CHS{Gp @) the pré

useful as aRY Oe—((DHQQ
invention is also udeful as a % hetic internedka Y a corrpound of the

general formula (Il CHOREreinafter referred to as Conpound (I1-a)], in
whi ch Conpound (I) of the present invention is enconpassed, 60 [err]
wherein mis 0 to 9, preferably 4, and Rerr], Rerr], Rerr] and R[err]

B e i BRersin A 5, A, Sl BARSE0 arl Bl 42 ST T

pr opi onylm&atbﬁtxhdea%atis%yhogaﬁnhaw( Bwlormméuh Ct anoyl ,

nonanoyl , decano _undecanoy dodecanoyl trldecanoyl t et radecanoyl

pent adecaaﬂnﬂnoyh 4k0 20, cam'bpnauenmmgdh a ac&iyﬂ rpnegiterdn oy L

| he J ik h d ¢h | h 2t
20 car borPAOEHY SRPAERL Peiatotl bexaoer, &Cﬁfw@ Setanan, BDREROND ncot vl
phenyl pr Oaéér?iﬁg?aﬁﬁi’déclaﬂo l‘ﬂ%deé&h Olftidé Efdmxhoﬂ‘gehbé‘déchh% 1,2

straight- o inched chai’n al koxycar bony \/\herel n the alkoxy noiety has 1
to 20 carhexadecansyl, hsphadacamyhmc?mdeclannyl, ,nomldenqznwlbmoyanoyl and the

ert - but cbeA BERSEE s ﬂqr#s%@sﬁémﬁs‘“ Y °”éwéf PRigR. atoms

t er t - pent yhaely Ay RO Mibstifitsd by pié decy? Oxyml hylpropionyl

octyl oxyear bonyl , nonyIOX{carbonyI dndecyl oxycarbonyl ,
dodecyl oxamd the tike; anr such as bebzoyl and the Jikes nl sntn;aght—bumbtanched
pent adecycl:ﬁ)m}/lcaai:oxyt}/arbonyl wherein the alkoxy moiety has 1 to 20 carbon atoms,

such as methoxycarbonyl, ethoxycarbonyl propoxycarbonyl

isopropoxycarbonyl, butoxycarbonyl isobutoxycarbonyl, tert-butoxycarbonyl
pentyloxycarbonyl, isopentyloxycarbonyl, tert-pentyloxycarbonyl,
hexyloxycérbonyl, heptylbxycarbonyl, octyloxyéarbonyl; nony'loxycarbonyl_,'
decyloxycarbonyl, undecyloxycarbonyl, dodecyloxycarbonyl ' |
tridecyloxycarbonyl, tetradecyloxycarbonyl, pentadecyloxycarbonyl
hexadecyloxycarbonyl heptadecyloxycarbonyl octadecyloxycarbonyl
nonadecyloxycarbony), icosyloxycarbonyl and the like; aralkyloxycarbonyl
such as benzyloxycarbonyl and the like), or an alkyl (a straight~ or branched
chain aJkyl having 1 to 20 carbon atoms, such as fnethyl ethyl, propyl,
uopropyl butyl, 1sobuty1 tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl,
“undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl,
octadecyl, nonadecyl, icosyl and the like) or R32 and R may be combined by
" an alkylene chain which may be substituted by an alkyl having 1 to 4 carbon
~ atoms as the above-mention_éd, an aryl such as phenyl and the like or an |
aralkyl such as benzyl and the like, and Y1 and Y2 are the _samé or different
and each is a hydrogen, an alkyl having 1 to 4 carbon atoms as above-
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hexadecyl oxycar bonyl , ‘heptadecyl oxycar bonyl, octadecyl oxycarbonyl,
nonadecyl oxycar bonyl , icosyl oxyearbonyl and the |ike; aral kyl oxycar bonyl
stich as benzyl oxycarbonyl and the |ike), or an alkyl (a straight- or
branched chain al kyl having 1 to 20 carbon atons, such as nethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl hexyl, heptyl,

ﬁéiéLéCSF”y'%ﬁﬁ b SR na R 4 A Eona RSO MR AR, o
and Rierr] jog xfoﬁﬁ)to&?dléo‘bu '%%Bﬂ%ﬁ‘ﬁh@tﬂ@lﬁié),@ﬂo@éniﬂﬁ&ﬁnbm ed by

an al kyl haV|ng 1 to 4 cafbon atoms as the above-nentioned, an aryl such as
.phenyl and Mekhmnma;lmdmbkprhyd:@sgrbupzyl and t he Ilke and Y[err]

‘and Y[err] arge the s i ff t nd each .S ydro
v ng 1 1 i a8 AR e HRdnte ot ofd comibppnd ol Eenaval RGN 1 (o

4 carbon atm dﬁ%@ﬁ.};ﬁg&lﬁ@ﬂcﬁ?ﬂaa_hﬁopropoxy, butoxy_, |so_but_oxy,

" tert-butoxy an hal ogen oriné, chlorine, bromne, iodine) or
hydroxyl group, and as a synthetic internmedi ate of a conpound of the
general formula (I-c) ghgoriaafter refe ed to as Compound (I-c)] [err] .
wherein m R[err] RiefrT, R[err] ~. % Y[err] Fe err] -are as defined
above, which.i RIPRN+cE- ) : | ith a s(iltapl e

oxi di zi ng agent. The cénpoun vvh ., in the car Dy yn at the

. 2-position of 2- am nogH eﬁﬂ'opanedl ol skel eton, the p-phenylene group in
the carbon chain and the phenyl group at the end of the carbon chain are
substituted and, in the carbon chain between the said p- phenyl ene group and

t he said ph r n - the a; n of the henyl ene -

group is SLYSE%/‘TG(“S gﬁb’ H:}' & ﬁgﬁ‘ﬁugg%la@ ‘?dte‘bl?‘e‘?ent ed bs %orrpgund

- (1 sho 35i lﬁﬁlﬁl I or
|mmnosupp\r@isc§§t§ﬁr?aksé&ﬁ¥ conp%gaai gg?%géﬁw?ﬁé/%ﬁﬁgrﬁmnp und

(I'l1-a) i s pehb) Theaxompuurad wherein; indhe zaebari chaimpatithie 2+position iof 2- |

amino-1,3-propanediol skeleton, the p-phenylene group in the carbon chain

and the phenyl group at the end of the carbon chain are substituted and, in
the carbon chain between the said p-phenylene gro'up and the said phenyl
| group, the carbon atom at the a-posiﬁon of the p—phenYlene group is

substituted by a carbonyl group, which is represented by Compound (I-¢),
shows less toxicity and high safety, and is useful as a superior

_ immunoﬁppreésant like the compound of the present invention.
Compound (II-a) is useful as a synthetic intermediate of Compound (I-c), also
shows less toxicity and higher safety, and is useful as a supenor
immunosuppressant, like Compound (I-c).

Compound (II-a) and Compouqd (I-¢c) can be produced by reacting and

l;reatingr a compouhd of the general formula (XXX) [hereinafter referred to as
Compound (XXX)] - | |

| L Y! | o
M—(CHz)m—@ (XXX)
_ V2
‘wherein M, m, Y* and Y2 are_l as defined aboife, instead of Compound (III) in
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shows |l ess toxicity and higher safety, and is useful as a superior

I mmunosuppressant, |ike Conmpound (l-c). Conpound (ll-a) and Conpound (I-c)
can be ‘produced by reacting and treating a conpound of the general formula
(XXX) [hereinafter referred to as Conpound (XXX)] [err] wherein M m
Y[err] and Y[err] are as defined above, instead of Compound (II1l) in 52

Met hod A, ith th A - d/ tect d di t
i ol e 5 sw%ggﬁr PRl ORI 138G R0 2,
using an alg d?fe%ﬁﬂd %,ﬂﬁé A&ih t -
corrgspondl nlgﬂlam no- an ?roxy a B_f‘gﬁ con%ggﬁd&can ﬁ&ﬁgdstﬁ%.
oreover, W@muﬁmmﬂfﬂmmmc:mw ndedatiyibed (oo
- al so uced.
aOg (rjrp;)und (FPI@FPQRS%W&QW%%YGB?QPHEV%E# 8“9&‘?@3"? Hf@‘ﬁ’ﬁ’ cid
ition s nner
nment i oned g\gov%)qgf’ﬁ%en%d%ﬁﬁi é@%%dﬁggu i rhlﬁ @ ornmul a
(1'1-b) [ he(ERI)fihsteadedftCopotind (FTTim Methbd(M, (h))l]lptﬁlmd II-n\)mba aljeerr],

~Rerr], Rerr] and Rerr] are as defined above, is preferable and
2- ami no- 2Pre uﬁeﬂ-(l hydr oxy- 5- phenyl pent yl ) phenyl ) et hyl ) pr opane- 1, 3- di ol

i t | | '
Rerr]. Rerr] CHpBofha e aia ENEEEM (1 cFdhtalip ol Belcoirvofp Apinhshe |
2- am no- 2- gefd Additioroxslt theteoflyd hydiate) thiersof Jred tyé llkeond:hesimib piainers

particularly preferable. Mreover, -instead of Corrpound (XXX), a compound of
't he gener amentioned above. : |

In Compound (II-a), a compound of the general formula (II-b) '
[hereinafter referred to as Compound (II-b)]

—py

-q

| ?H2°R3 oH -
R1R2N—c—(CH2)2—@—<':H—(CH2)4—©'  (IEb)
d?HZOR" o | |

‘wherein R1, R?, R? and R are as defined above, is preferable and 2-amino-2-
(2-(4-(l-hydroxy-5-phenylpentyl)phenyl)ethyl)prop_ane,-1,3-dlol is
particularly preferable. In Compound (I-c), Compound @D

CH,OR?

R R2N~(:3+(CH2)2—®—EIE—(CH2)4—®_ - (D

CH,0OR*

wherein R, R?, R? and R* are as defined above, is preferable and 2-amino-2-
(2-(4-(1-0x0-5-phenylpentyl)phenyl)ethyl)propane-1,3-diol is particularly
preferable. . | '_ _

Moreover, instead of Compound (XXX), a compound of the general
formula (XXXI) [hereinafter referred to as Compound XXXD]
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formd a (XXXI) [hereinafter referred to as Conpound (XXXl)] 53: :

M(CH err])nCH err] (XXI ) wherein nis ainteger of 0 to 12, preferably
67 and Mis as defined above, is reacted and treated wi th am no- and/or
hydr oxy- prot ect ed Conpound A according to Method A and Method B [containing
the nmethod reacting and treating |n t he sane manner using an al kyl halide

I nstead of an acyl halide in- thh B or re and treated using
Compound (XXI) i nstead of Cbnp )M to produce a conpound
of the general forrmula (XXXI1) or (XXXIII) [herelnafter referred to as
Compound (XXXI'1) and Conpound (XXXI11)] [err] wherein Rerr], Rerr],

Rlerr], R afhéreiith is #iteger ¢€0itock2, q.bethrablioﬂpmdM(iMldleﬁmd(hmpmnd
( XXXI' I) obt ai ned are respectjvely Show | ess._t oxi ci ty and_hi gherdo&fety, _

and is usefmm@danémtadmmmdwswomm poppdA  he

pr esent |nvenl
shows t he rSBTERESP EIHRIT et A EXamDT L2 WnBrern ..o

result of %éfmﬁgtm\the%mm:ieru m?n&aum meseddobin%ybha}idéve
compound 2 and shows the result of oun a) of t he present

i nventi on. iAiMetlrod B]aogreqsﬁedvnndrtrg 11!!1118 emppund dnstead:of|

T R ) A ek it e N B

conpar at i veXXXHY of ¢XRXT1N) [Herdifiafter defertéd to as Cotapbled (RXXIT) ahd

%'23
By
e
=
ggg
%
Eﬁ:
B o
%
m@
B,
B
&
3
ﬁ
=3

" Compound (XXXTI)]
3a o

C|>H20R | OH __ |

_ R‘"Rza.N—c—(CHz)z——Q—CH—_(CHz),,CHs. (XXXII)
CH,OR* : | |

. : or
<I:|-|20R3a | (l? |
R1°R2°N—-(I2—(CH2)2—©—C—(CHz)nCHs (XXX )
. CH,OR™ | | -

wherein Rl2, R% RS R and n are as defined above.
Compound (XXXII) and Compound (XXXIII) obtained are respectively show
less toxicity and h-ighér safety, and is useful as a superior
| immunosuppressant, like Compound (I) of the present invention.
| Brief Description of Drawings

Fig. 1 is a graph which shows the results of Expenmental Example 12,
‘wherein -+ shows the result of comparative compound 1, ----- shows the
result of comparétive compound 2 and —— shows the result of Compomid
(I-a) of the present invention.

Fig. 2 is a graph which shows the results of Experimental Example 13,
wherein —QO— shows the result of control, —@— shows the result of
comparative compound 1 (10 mg/kg), — A — shows the result of
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Conpound (1-a) of the present invention (10 ng/kg). Best Mde for Enbodying
the Invention The present invention is hereinafter explained in detail by

i Flustrating exanples, to which the present invention is construed not to
be limted. O the synbols used in the formula, Ac is acetyl, Et is ethyl,
TBDMS is tert- butyldinethylsilyl. Wrking exanple 1: Synthesis of

Synines: o bFebchy? Sk UA il R, o A o 2
nsi f’%ﬁ‘“ﬂ* f.‘tﬂaep . A d % e was

?ilrjgg\?\nn::aogﬁe a s&lopiﬁfn*%t\ of° m?ﬁ;’#)%ﬂcig??gg%o %jr)];trrgm( 250(9) in

di met hyl f orami de (200 mi ) Best/Modeddr EaiBodgihg thednveatioh Xt ure was stirred at

room tenperatu for 30, m nutes.  2-Phenylethyl bromide (156 nl) was. '
dr opwi se added rasgnf iavenilon ishereinafler explaingd dn tratigrs at

&y
_ AN HANRAIN IS s,
g ext r nopxatiges, T hEAekebait ivertith RUErudY fot B pUinifet O 1)
water, dri thle symbolsthyett inthefigmenla, Acsis| doetyl, tds ety IBBMS iegerdi Sti | | ed

away. The gbtained resjdue was crystallized fromtoluene to give the title
conpound ( walé;mashﬁﬁﬂyﬁ crystals, nelting point 115-117 [err]C. -

H NVR q. , = : 3H, s), 2.48 (1H, d,
520 orp) Wi gl 1y Sy et of 2o PR Sl o 1Y G
J=11. 2Hz) , pheiPlpehityl)phedylJetbiyl)propane-1(3-diols) , 7.13-7.20 (3H, m,
7.20-7.30 éz)HS;)P | R(CKBr),; 3236, 1745,.1635 cm| MS(El):_ 321 (M) el enental

e
C

anal ysi s: thesis pRejethy] 2acetamide-d-(@-plenyethy)malonnte N 4. 36 55
f ound ' 63.44, H 7.29, N, 4.44 _ ; .
' cl:oost : COOEt

AcNH—CH ~ ———>  AcNH—C—(CH,),

COOEt COOEt

To a suspension of sodium Hydride (50.6 g) in dimethylformamide (1500

ml) was dropwise added a solutibn of diethyl acefamidomalonate (250 g) in

dimethylforamide (200 m1) under ice-cooling, and the mixture was stirred at
. room temperature for 30 minutes. 2-Phenylethyl bromide (156 ml) was '

dropwise added thereto and the resultant mixture was stirred for 7 hours at

room temperature. The reaction mixture was poured into ice water (1500

ml) and extracted with ethyl acetate. The ethyl acetate layer v_v-b.s washed

with water, dried over anhydrous magnesium sulfate and the solvent was

distilled away. The obtained residue was crystallized from toluene to give

the title compound (102 g) as white crysfals, melting point 115-117 C.

1H-NMR(CDCls) é : 1.25 (6H, t, J=7.3Hz), 1.97 (3H, s), 2.48 (1H, d, J=11.2Hz),

2.50 (1H, d, J=9.2Hz), 2.69 (1H, d, J=9.2Hz), 2.71 (1H, d, J=11.2Hz), 4.19 (4H,
 q, J=7.3Hz), 6.77 (1H, .s), 7.138-7.20 (8H, m), 7.20-7.30 (2H, m)

IR(KBr): 3236, 1745, 1635 cm'!

MS(ED: 821 (M*)

elemgntal analysis : C17H2sNOs

calculated C; 638.54, H; 7.21, N; 4.36_
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(2) Synthesis of 2-acetanid0-1,3-diacetoxy-2-(2-pheny|ethyl)propane [err]
To a solution of |ithiumalum num hydride (11.8 g) in anhydrous
~tetrahydrofuran (1500 m) was dropw se added a sol ution of diethyl 2-
acet am do- 2- (2- phenyl et hyl ) mal onate (50 g) in anhydrous tetrahydrofuran
(300 m) under ice-cooling, and the mixture was stirred at ‘roomtenperature
for 2 hours. A_saturated aqueous sodiumsulfate solution (150 m) was

dropw se adond t her ¢Cp6 34451&07@88& #i44i um al umi num hydr| de. The

preci pitat tml cel t%? s tllled away
under redu%&é&g %ogégel ve gg&féﬁ%& %ﬁ%tg |s was

di ssolved in pyridine (90 nl), acetic anhydride (70 nl) vvas added thereto
and the m xture was al Im to stand overnight at GI-QOMtenperature. The

reaction mxture was | nt g Wt er _and_exjr t&ddﬂ acet ate.
The ethyl acetate @%wg ith a satu (a ﬁ)éou ni um
~chloride solution, dri qub@ger an ydrous magnesi umm-ub’Aate and the sol vent

was distilled away under reduced pressure. The obtai ned residue was
crystallized from_tol uene to give the title conmpound (29.3 g) as white

tals, | ti 3H,
Yo Cor o Sy Rpiont P 1R b BRI R b gyt (O )
7.10-7.20 (@tah oﬂu&ﬁ (1560 nﬁBHvas’TlrdMBraHdea?alEoluti&Zofd;@ Bylcaq er r]
MS(El): 321 (M+) el enental anal ¥SI S . C[err] Herr]NJerr] calculated C
Y.

63.54, H Acetamido:242-phemylethynmlopats 50 gra 1y aghydreus; wirofiyramesi s
of 2-aceta 3- acetox : 2-(2- for he [err]
To a soI ut R%ﬂamlb %‘ﬁ“% %n(ﬂ( Q{ﬁ gyéﬁgﬁ%/@% ﬁ{ﬂ?ﬁ?%péggﬁ%we

~ for 2 hours. A saturated aqueous sodmm sulfate solution (150 ml) was

dropwise added thereto to decompose lithium aluminum hydride. ' The

precipitate was filtered off with celite and the solvent was distilled away

under reduced pressure to give a pale brown oily substance. This was

dissolved in pyridine (90 ml), acetic anhydride (70 ml) was added thereto and

the mixture was allowed to stand overnight at room temperature. " The

reaction mixture was poured into water and extracted with ethyl acetate.

The ethyl acetate layer was washed with a saturated aqueous ammonium.

chloride solution, dried over é.nhydrous magnesium sulfate and the solvent

was distilled away under reduced préésﬁre | The obtained residue was

crystallized from toluene to give the title compound (29 3 g) as white crystals,

meltmg point 116-117 C. S .
IH-NMR(CDCl) 4 : 1.96 (3H, s), 2.09 (6H, &), 2.20 (2H, m), 2.64 (2H, m), 4.835

(4ﬁ, 8), 5.69 (1H, s), 7.10-7.20 (3H, m), 7.20-7.30 (2H, m)

IR(KBr): 8315, 1732, 1652 cm! |

MS(EI): 321 (M*)

elemental analysis : C17H2sNOs

calculated C; 68.54, H; 7.21, N;4.36

found C; 63.37, H; 7.30, N; 4.35 _

(3) Synthesis of 2-acetamido-1,3-diacetoxy-2-(2-(4-formylphenyl)ethyl)propane.
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(10 §) in anhydrous dichloronethane (150 m:) were added titanium
tetrachloride (15.4 m) and dichloronethyl nethyl ether (5.63 nml) under a
M trogen atnosphere at -15[err]C. ‘-The m xture was stirred at room
tenperature for 2 hours, poured into ice water and extracted with

chl oroform The chl oroform | ayer was washed with water, a sat urated agueous

sodi um hydr ogencar borﬁﬂz@%ol utian and saturat eoc*!zpﬁﬁe ed over anhydrous
magnesi um sul f at g, | Mst @ cdlysed
pressure. The obtal ned resSi du MAS purifie y [SI i ca g ol umm

chromat ogr aphy (el uerfH08¢ i sopropyl ether: ethyH.Qdetate = 1:1) to give the
t|tIe conpound (5.1 g) as a white solid, nelting point 98-100 [err]C.
"HNVR(CDCl [err]) 6: 1.99 (3H, s), 2.10 (6H, s), 2.25 (2H, m, 2.70 (2H,

T Sy, ‘o, o7 T polkfion gt g atetafni- %%t%‘a@%%éfz"??@h“%%%ybﬁ'%‘%%%n{ err]
VS(El): 34@Q gkin ahbkydruws dichhirgmiethafig €150 Hﬁl()wdrhl(ithleld]tltaxﬂmm H[ er r]_ o]

54 % s sy s
[err] To anRpbsdd BBmBkphere at -15 °C. The m; ed a

2-acet am do- 1%Bd| acetoxy-2-(2-(4- forrrylp1eny?)ethﬁn- propane (3 4g) in
et hanol ( lf¥mpédature ford? Muss,@mmedtlhw m.daewé.teﬂﬁld)axmte(h evith xt ure was’

concent r at GHoRpERLG TR GRIOERIORER LAyex TR FaRled SR THoE, AFRIRRIPR ¢ The
e BT A T, i
reduced pr mhydmusTxlnagnbmmedlﬁee aﬂdethmlm \i:aed;dtﬂleﬂ away wedercol um
B
chromatography (eluent; diisopropyl ether: ethyl acetate = 1:1) to give the
title compound (5.1 g) as a white solid, melting point 98-100 C. .
1H NMR(CDCls) 6': 1.99 (3H, s), 2.10 (6H, s), 2.25 (2H, m), 2.70 (2H, m), 4.34
(41, s), 5.82 (1H, s), 7.35 (2H, d, J—7 9Hz), 7.80 (2H d, J=7.9Hz), 9.97 (1H s)
IR(KBr): 3313, 3205, 3082, 1735, 1706, 1652 cm™*
MS(EI): 349 (M*)
elemental analysis : C1sHzsNOs * 1/5 Hz0
- caleulated C; 61.25, H; 6.68, N; 3.97
found C; 61.40, H; 6.70, N; 3.96
(4) Synthesis of 2-acetamido-2-(_2-(4'-formylphenyl)eth'yl)propane-1,3-diol-

CH,OAC | " CH,OH

o | ' -
_AcNH—cI:—(CHz)z—Q-cuo —_ AcNH—(l.':-(CHz)z——@—CHO

CH,0Ac CH20H -

To a solution of 2'-acetamido-1,3-dia¢etoxy-2-(2-(4-formylphehyl)ethyl)-
propané (3.4 g) in ethanol (100 ml) was added sodium ethoxide (1.46 g) and
the mixture was stirred at room temperature for 1.5 hours. The reaction
mixture was concen{:rated, poureti into ice water and extracted with ethyl
acetate. The ethyl acetate layer was washed with saturated brine, dried
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"HNMR(CDO [err]) 6: 2.00 (2H, m, 2.01 (3H, s), 2.70 (2H, m, 3.70-3.90
(4H, m), 4.45 (2H, brs), 6.36(1H s), 7.35 (2H, d, J=7.9Hz), 7.77 (2H, d,
J=7.9Hz), 9.94 (1H, s) MS(El): 265 (M+) (5) Synthesis of

2-acetam do-1, 3-bi s(tert-butyl di nethyl silyl oxy)-2-(2-(4-

fornyl phenyl)et hyl ) propane [err] To a solution of

2-acetam do-2-(2:(4-for N ) pr,opane= 1,

di met hyl f oOVEFABE Y&W%ﬁ%tﬁﬁﬁ&ea& FoLve  Wgs aistgiﬂza%)ayunder
tert-butyl Si ubifid F\iﬁéa t room
t enper at urg. pﬁoazr:&gb ﬁé(;ﬂusﬁié-e Ege?ygéﬁe?nig%%@%a o%lrbg gh%/\g(gle 200

m ) and exichaotnado dpmyeceﬂnyéntachlmﬁ:rm’memMI aset)abegwayhe titls washed
with saturated bri i ed over drous ne5| um sul fate and the

sol vent wa§°§41§’c‘4q‘{]§d S&(&?‘\M@ry BLJHSHP The obt ai ned resi due was
purified byps BUL P! 2100 (2 mﬁhw@mys),(zlmm T 9216-3,90 (UH, fget at e
=4:1) to glve the t|t e conpound (1375 as a pal e yel'l ow ol |y substance.
1H NVR( CDCl4[45 (2H, brs)06386 (1ID14), '5.}35 (BI-BQI, M!)Hz), 1.7 @H( 8,)=7.9H7), 984( 2H,
m, 2.68 (2H n; 3.66 (2H, d, J=9.9Hz), 3.78 (2H, d, J=9.9Hz), 5.60 (1H,
s), 7.36 (ﬂH,G J=7. 9Hz) 7.78 (2H, d, J=7.9Hz), 9.96 (LH s) IR(neat):

- 3365, 3087 nerr] MS(El): 493 (M) elenental analysis:
MRED: 298 L9

Cerr]Her * 1/5 Herr]Ocalculated C, 62.78, H 9.60, N 2.82
58 f oung5) Synthesis. (ﬁ'&-ad:étaﬁnﬂé-l ,3bis(t&a-lnity] dinné thyisityloky)-2-(2-(4-
2-acet am do- 1, 3 bls(lyqr -but | di met hyl silyloxy)-2-(2-(4-(1-

hydroxy 5- phe AorpEln E‘!R?}’re) propane [err]

. CHOH : o ?HZOTBDMS .
AcNH—i—(CHz)z—O—CHO — AcNH—i—(CHz)z—.@—CHO

H,OH : H,OTBDMS

To a solution of 2-écetamido-2-(2-(4-formylphehyl)ethyl)propane-1 3-
diol (9.7 g)in dunethylformam:lde (150 ml) were added imidazole (5.36 g) and
_ tert-butyld:methylchlorosﬂane (11.9 g) and the mixture was stirred at room
temperature for 2 hours. The reaction mlxture was poured into water (200
- ml) and extracted with ethyl acetate. The ethyl acetate layer was washed
with saturated brine, dried over anhydrous magnesium sulfate and the
solvent was distilled away under reduced pressure. The obtained residue
was purified by silica gel column chromatography (eluent; hexane: ethyl
acetate = 4:1) to give the title compound (13. 5 g) as a pale yellow 011y
substance.
1H-NMR(CDCls) 5 0.07 (12H, s), 0. 90 (18H, s), 1.95 (3H, s), 2.14 (2H m),
2,68 (2H, m), 3.66 (2H, d, J=9.9Hz), 3.78 (2H, d, J=9.9Hz), 5.60 (1H '), 7.36
(2H, d, J=7.9Hz), 7.78 (2H, d, J=7.9Hz), 9.96 (1H, &)
IR(neat): 3365, 3087, 2954, 1702 cm!
MS(EI): 493 (M*)
elemental analysis : CesHa7NO4 Siz * 1/5 H20
calculatgd C; 62.78, H; 9.60, N; 2.82
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To a-rsolution of magnesium (0.27 g) in anhydrous tetrahydrofuran (5 m) was

dropwi se added a sol ution of 1-brono-4-phenyl butane (2.35 g) in anhydrous

tetrahydrofuran (5 m) under a nitrogen atnosphere, and the m xture was .

stirred for 1.5 hours. To this solution was dropw se added a sol ution of

2-acet am do- 1, 3-bi s(tert-butyldimethylsilyl oxy)-2-(2-(4- . _

f ormyl phenyl ) et hyl ) pro . | hydr ous tetrahydrofuran (15 m) and
nyl pheny] ) yl)p %%;%%(}tﬁégzﬁ,%} y y ( )

the mixtur dowad stirfe BHydr ochl oric acid was poured into

t he reacti j?ﬂtﬂ -al;}fb_ 1loat L @ 3 X N -239 e. The
ethyl aceta )ergf.aye:é&s washe P"\?\nhﬁigsag Eurlgi(%%%g?:lﬁﬂee, }gélllggg%jve‘r% g%ﬁgdrous
magnesi um sul figtdrogp<d-phenylpentyl)phesyl)sthyl)prepamevay under reduced - '
pressure. The obtained residue was purified by silica gel columm
- chromat ogr aphy (el uent; hexane: etEél &%ate = 2:1) to give the title
conpound (1.27 g) as a colorless t ?@% Nj==Ri | y substance. -

'EGES”ZHNR( 2[85r=,r]')2H6: % ngg%naz E?H%' ) 6?8)’2H1'<21'0-§'—809(HZH’ g)’72
(2H, c(zi, 3=3?-’9sz, 4..(55’(?H: t J;5$§4%1§3PN§..50 (1H, s§, ’7.0’0-7._2'0-(9?4: m

| R(neat): 3296, 3086, 3062, 1657 cn{err]iMS(El): 570 ((MACNH) +) (7)

Synt hesi s .of 2-acetam do-1, 3-bis(tert-bugyl di met hyl si'lyl oxy)-2-(2-(4-(1-
oxo- 5- phenyl pent yl ) phenyl ) et hy e 59 [err] To a solution of
o t

di methyl sul foxide (0.73 ) i|rl;lld|écw§ he (8 as added oxal yl
chloride (0.23 m) under @Nﬂrﬁdgéﬂzz@'r&%(@'dzu] C, and then
2-acetam do-1, 3-bi s(tert-but yléqliacpé | oxy) - 2- (2-¢%- (1- hydr oxy-

5- phenyl pentyl ) phenyl ) et hyl ) propane (1.1 g) in-dichl oromethane (7 ni),. and
the mixture was stirred at said tenperature for 1 hour. Then, triethylam ne

(1.2 m) was added thereto and the tenperature of the mxture was raised to
room t enper at urBo amedution of neagnasiem @.3%4 €) o anbydrous tetrahydrofuran (5

ml) was dropwise added a solution of 1-bromo-4-phenylbutane (2.35 g) in
anhydrous tetrahydrofuran (5 ml) under a nitrogen atmosphere, and the
mixture was stirred for 1.5 hours. To this solution was dropwise added a
solution of 2-acetamido-1,3-bis(tert-butyldimethylsilyloxy)-2-(2-(4-
formylphenyl)ethyl)propane (1.2 g) in anhydrous tetrahydrofuran (15 ml)
and the mixture was tiried_ for 1 hour. 8% Hydrochloric acid was poured
into the reaction mixture and the mixture was extracted with ethyl acetate.
The ethyl acetate layer was washed with saturated brine, dried over -
anhydrous magnesium sulfate and the olvéni_: waé distilled away under
reduced preéure.- The obtained residue was purified by silica 'gellcolumn
chromatography (eluent; hexane: ethyl acetate = 2:1) to give the title '
compound (1.27 g) as a colorless transparent oily substance.
IH-NMR(CDCls) & : 0.06 (12H, s), 0.90 (18H, s), 1.20-1.80 (7H, m), 1.87 (8H,
8), 2.05 (2H, m), 2.50-2.60 (4H, m), 3.61 (2H, d, J=9.9Hz), 3.72 (2H, d,
J=9.9Hz), 4.55 (1H, t, J=5.9Hz), 5.50 (1H, s), 7.00-7.20 (9H, m)
IR(neat): 3296, 3086, 3062, 1657 cm! )
MS(EI): 570 (M-AcNH)*) | : |

* (7) Synthesis of 2-acetamido-1,3-bis(tert-butyldimethylsilyloxy)-2-(2-(4-(1-
oxo-5-phenylpentyi)phenyl)ethyl)prqpane
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into’water and the m xture was extracted wth chloroform The chloroform

| ayer was washed with saturated brine, dried over anhydrous nagnesi um

sul fate and the solvent -was distilled away under reduced pressure. The

obt ai ned residue was purified by silica gel colum chromatography (el uent;
hexane: ethyl acetate= 4:1) to give the title conpound (0.91 g) as a
colorless transparent oily substance. 'H-NVMR(CDCl [err]) 8: 0.06 (12H, s),
0.90 (18H, s), 1.65-1.85 (4H, I-N)B 85(3H s) 2.14 (2H, m, 2.60-2.70
(4H, ), 2.95 (2H, t. J=7.3H § dOHJ=9. 3 3.78 (2H, d,
J=9.3Hz), 5.58 (1H, s), ReNHB- —m%a-@-&nam& . M), 7.84 (2H d,
J=8.6Hz) IR(neat): 3313, 1741%1&?%&'% r] MS(El): ((M AcNH) +)

el enental analysis : Cerr]H rr] Si[err] 1/2 Herr]O cal cul ated C
68.09, H 9.52, N, 2.21 found C, 6805, H 9.54, N, 2.19-(8) Synt hesi s
of 2-am no- 2- (2 (4-(1-oxo-5- 60

phenyl pentyl ) phenyl ) et hyl )proe&%@ di oI [err] To a sol ut I on of

2-acetam do-1, 3-bis(tert-buty | & y)-2-(
(4- (1- oxo- 5- phenyl pent yl )qphe-nyl-}eﬂ /». i;«m;) £ n tetrahydrofuran
(10 m) was added a solution &f tetr gut yl anmoni Aluoride (1.2 g) in
tetrahydrofuran (5 nml) under 0T, @BMﬁl ng, and the m xture was stirred at
roomtenperature for 1 hour. The reacti-on m xture was poured into water and
extracted with ethyl acetate. The ethyl acetate |ayer was washed with

7L LS DL Sladnat gty auostyo B b sn s 8 v

0X0- 5- phenVPﬁé#ﬁ?&)“&ﬁiﬁ;ﬂﬁ%ﬂﬂ? I‘&@%@‘ﬁg}ﬂ,ﬂ g%amlmogag mmﬁé at TR oé@t ai ned
residue wag, ifsQ b"&&tﬁﬂu&@tfé-bis‘ité?t)butymeacﬂ?visxfy‘io{@)lz-(z-@-(1-hydroxy-

' 5-phenylpentyl)phenyl)ethyl)propane (1.1 g) in dichloromethane (7 ml), and

the mixture was stirred at said temperature for 1 hour. Then,

triethylamine (1.2 ml) was added thereto and the temperami'é of the

mixture was raised to room temperatm'e. The reaction mixture was poured

into water and the mixture was extracted with chloroform. The chlorpforni '

layer was washed with saturated brine, dried over anhydrous magnésium_

.h

sulfate and the solvent was distilled away under reduced pressure. The
obtained residue was purified by silica gel column chromatography (eluent;
hexane: ethyl acetate= 4:1) to give the title compound (0.91 g) as a colorless
transparent 01ly substance. | o
1H NMR(CDCla) 0 : 0.06 (12H, s), 0.90. (18H s), 1.65-1.85 (4H m), 1. 95 (3H,
8), 2.14 (2H, m), 2.60-2.70 (4H, m), 2.95 (2H, t, J=7.3Hz), 3.66 (2H, d,
J=9.8Hz), 3.78 (2H, d, J=9.3Hz), 5.58 (1H, s), 7.10-7.20 (3H, m), 7.20-7.30
(4H, m), 7.84 (2H, d, J=8.6Hz) '

 IR(neat): 3318, 1741, 1684 cm™!

~ MS(ET): 568 (M-AcNH)*)

elemental analysis : CssHsoNO4 Siz -1/2 HzO
calculated C; 68.09, H; 9.52, N; 2.21
found C; 68.05, H; 9.54, N; 2.19
(8) Synthesis of 2-amino-2-(2-(4-(1-0x0-5-
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tetrahydrofuran (3 m), and |ithium hydroxi de nmonohydrate (0.3 g) was added
thereto. The mi xture was refluxed under heating for 1.5 hours. The reacti.on
n xture was poured into water and extracted with ethyl acetate. The ethyl
acetate | ayer was washed with saturated brine, dried over anhydrous

magnesi um sul fate and the solvent was distilled away under reduced pressure

to give a ite_soli The,oht gl ned whi Id was recrystallized from
et’hanol - et enalm&nb@m?ea@ Fptegfq?‘f’ie conpound (220 ng) as white
crystals, nelting point 126-127 [er_r]C_ "H-NVMR(CDCl [err]) 8: 1.60-1.80 (6H,
m, 2.00 (4H, brs), 2.60-2.75 du4ibreds 2. 95 L(2H, t, J=7.2Hz), 3.50-3.65

(4H, m, 7.120-7.15 (3H,- m, 7.RO- , 7.86 d, J=7.9Hz) 61
| RCKBr): 3349, 3290, 3025A¢ @"@55‘@ el emental anal ysis
Clerr]H err]NJerr] calcul ate |-P0§I5M§ ; 8.22, N, 3794 found C,

74.17, H, 8.29, N, 3.87 Wrking exarrpl e 2. Synthesis of -
2-am no-2 (2-(4-(1-ox0-5- phenyl pentyl)phenyl)ethyl)propane-1, 3-di ol (ot her
met hod) (1) Synthesis of 4-(2-bronoethyl)benzal dehyde [err] To a sol ution

of .di chloromethyl nethyl ether (62 m) ih nethylene chi oride (400 nm) was
added titaniumtetrachl oride EHB)Hﬁ) over 1@ m nutes._ z nder a nitrogen

at nosphere at 4-5 [err] C. JheRr._ al bromde (85 m) in
met hyl ene chl oride (50 M)Hem ég‘é?i’d to—émezf nutes at 5-7 [err]C

and the m xture was stirred fOHzaHhours whil e gradually rai sing the
tenperature of the mxture to.roomtenperature. Water (200 ml) was added to
the reaction mxture over 1 hour and the m xture was extracted with

~chl or of or m( 200 1} ) g0k B SL HieRh iGN - bYREertas it it dthylsilyloxy)-2-(2-
(4-(1-0x0-5-phenylpentyl)phenylethylpropane (0.9 g) in tetrahydrofuran (10
ml) was added a solution of tetra-n-butylammonium fluoride (1.2 g)in
tetrahydrofuran (5 ml) under ice-cooling, and the mixture was stirred at
room temperature for 1 hour. The reaction mixture was poured into water
and extracted with ethyi acetate. The ethyl acetate layer was washed with
saturated brine, dried over anhydrous magnesium sulfate and the solvent
was distilled away under reduced pressure to give 2-acetam.1do-2-(2—(4-(1-
oxo-5-phenylpentyl)phenyl)ethyl)propane-_1,3-d101 as aresidue. The
obtained residue was dissolved in water (5 ml) - methanol (5 ml) -

" tetrahydrofuran (3 ml), and lithium hydroxide monohydrate (0.3 g) Was .
added thereto. The mixture was refluxed under heating for 1.5 hours. E

_ The reaction niixture was poured into water and extracted with ethyl acetate.

- The ethyl acetate layer was washed with saturated brine, dned over
anhydrous magnesmm sulfate and the solvent was distilled away under
reduced pressure to give a white sohd. The obtained white solid was
recrystallized from ethanol-ethyl acetate-hexane to give the title compound
(220 mg) as white crystals, melting point 126-127 C. |
IH-NMR(CDCls) 6 : 1.60-1.80 (6H, m), 2.00 (4H brs), 2.60-2.75 (4H, m'), 2.95
(2H, t, J=7.2H32), 3.50-3.65 (4H, m) 7.10-7.15 (3H, m), 7. 20-7 25 (4H m) 7.86
(2H, d, J=7.9Hz)
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" water’, a saturated aqueous sodi um bi carbonate sol utibrt. and saturated brine,
dri ed over anhydrous sodiumsulfate and the solvent was distilled away
under .reduced pressure to give a brown oily substance (167 g). The obtai ned
brown oily substance was purified by silica gel colum chromat ography

(el uent; hexane: ethyl acetate=20:1) to give 4-(2- bronoethyl)benzal dehyde -
(32.3 g) as_a vellow solid, neltj point 50-52 [err]C. [err]H NWR (270
Mt/CDd[erIﬁq(ﬁr'%? 3290, 3026,5167&emyy 3. 61 (2H, t, J=7.3 Hz), 7.39 (2H,
d, J=7.9 no d, J79Hz) 9.99 (1H, s) Ms (El) mz 213 (M+) (2)
Synt hesi s%sﬁl) é‘fé%@k grmet hyl ) phenyl ] - 5- phenyl pent an-1-ol 62 [err] To
a solution glémgﬂamabys@:.ﬂzﬁizmﬂst etrahydrofuran (20 m) was added

di br onoet hane (1.6 rﬂé under _a nitrogen atnosphere, and the m xture was
stirred forcal 14933, H18-22a 8% %% i xt ure was added a sol ution of

1- br ono- 4- Ibuta n hydrof uran-(30 m ) -over 30 m nutes,

BBRY s G 7T, 200N B8

and the m O M Nnutes. The obtained Grignard reagent

was dropwi svvoxﬁﬂedxiﬂ kﬁ'@ﬂﬂh&lsﬁfﬂ-ﬂaﬁﬁnohﬂmﬁ(m&b@nzm dehyde (32.3 g)

i n tetrahydrofuran (250 m ) under ice- cool. n? over 30 minutes and the

m xt ure wahenylpentybpheaybethyhpropamesl,Budiod ﬁbﬁf@ei‘e ?h:a reaction _
1 Xt 200
er oo XA A b B @ HpRIESHBLRRIARLYER ", O1 | 2, Dol ULt on (200,00

m ). The ethyl acet at e | ayer was washed with saturated brine, dried over

anhydr ous magnesi um sul fate he sol vent was ‘dis | ed away under
reduced pressure to ngV'e(CHz) i Fy—stbst Bm{QHo)e CHbhe obt ai ned .
brown oily substance was purif by silica gel colb chr omat ogr aphy

(el uent; hexane: ethyl acetate= 10:1) to give .
1-14-( 72 br onoet hyl ) phenyl ] - 5- phenyl pentan-1-ol (32 g) as a yellow oily
substance. To a solution of dichloromethyl methyl ether ( 62 ml) in methylene

chloride (400 m1) was added titanium tetrachloride (75 ml) over 10 minutes
under a nitrogen atmosphere at 4-5 C. Then, a solution of phenethyl
bromide (85 ml) in methylene chloride (50 ml) was added thereto over 50
minutes at 57 °C and the mixture was stirred for 5 hours while gradually
raising the temperature of the mixture to room temperature. Water (200
-ml) was added to the reaction mixture over 1 hour and the mixture was
.extracted with chloroform(200 ml). The chloroform layer was washed with
water, a saturated aqueous sodium bicarBonaté solution and saturated brine,
dried over anhydrous sodium sulfate and the solvent was distilled away
under reduced pressure to give a brown oily substance'(167 g). The
obtained brown oily substance was purified by silica gel column
chromatography (eluent; hexane: ethyl acetate=20:1) to give 4-(2-

' bromoethyl)benzaldehyde (82.3 g) as a yellow solid, melting point 50-52 C..

H-NMR (270 MHz/CDCls) 6 : 3.25 (2H, t, J=7.3 Hz), 3.61 (2H, t, J=7.3 Hz),

7.39 (2H, d, J=7.9 Hz), 7.84 (2H, d, J—7 9 Hz), 9.99 (1H 8)
MS (ED) m/z 213 (M“)
(2) Synthesis of 1-[4-(2-bromoethyl)phenyl]-5-phenylpentan-1-01 '
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[err]H—NNR(Z?O MHz/ CDCl [err]) 6: 1.30-1.90 (7H, m, 2:59 (2H, t, J=7.3 -
Hz), 3.15 (2H, t, J=7.3 Hz), 3.55 (2H, t, J=7.3 Hz), 4.65 (1H, dt, J=2.0,
53 Hz), 7.10- 7.20 (5H, m), 7.20-7.35 (4H, m M5 (El) mz 330((M17)+) (3)
Synt hesi's of 1-[4-(2-bronoethyl)phenyl]-5-phenyl pentan-1-one [err] 63 To
a solution of dinethy sulfoxide (12.7 nl) in nethylene chloride (320 m)
was added a sol ution of =exalyl chloride. (7.7 nl) @Hhyl ene ghd oride (320

m) over 10 m IBitEH @ CHOr egen»at nErs(@ip),< 6CHH-ETH )RS ]C and
the m xture was stirred af the said tenperature Yo 10 rrinut-e hen, a .

solution of 1-[4-(2-bronoethyl)phenyl]-5-phenyl pentan-1-ol (20.7 g) in
met hyl ene chloride (80 m) was added thereto at -68 to -65[err]C over 20
m nutes and th@d&%&lﬁtﬁxd‘@ﬁnﬁgﬂeéﬁﬂn@4%ﬁ§ﬁétﬁahﬂmﬂﬁ?éﬂ(mhﬂ walg hour .

Tri et hyl am ne was farther added thereto over 10 minutes at the

sai d terrpeadde&dlbmmn(nbﬂlameﬁﬂ-uﬁ mbwsnder arnlémg‘ematznespharesandu e raising
the te erature of th to. 0,[Jerrl,C radu JThe reacti m xture
wae vached Bibre mas Stirtpd S Fo pfintses, o e geaftion mikbird WagadibdR &,
anhydr ous SHIi‘itiHﬂ éf’i-flﬁ'bﬁma&%hteh?llﬁfﬂah%rms"@é) i fdtrhhpdrofifan (30/8d1) beerced

pressure to give a brown oil'y slibstance. The obtai ned brown oil subst ance
was purifi 80 m;nMeb; and dbe nixiture wasratinred fordfymimitesnt Theabtanedet hy|

?(igt gt S)_ ag; ; (agl ve %&4 2- brpm%ﬁr‘%’phs\@éqﬁp ylclg(ejnts?%l olne

(1235 t1 90 M&ho%l%ﬁzaﬂéﬁzv&e(& ?gYﬁteﬁ'LhYar7 rat ;25@:!1}%@&1'3%7 L. ‘;’ gé

( 4H, m, 7c@ﬂu@gb|yeﬂ301nm1ﬂte9 auxl)thean@ﬂiuyerv#as stifrfed:at Yobm Semiperatureof
[ 4-(2-1 O? eé ?x u.)rg he’% Itite regcht? nt aenwas arhedeLl a sLturated agueous

ammonium chloride solution (200 ml) under ice-cooling, and the mixture was |
‘ extracted with ethyl acetate (200 ml). The ethyl acetate layer was washed |
with saturated brme, dried over anhydrous magnesium sulfate and the

solvent was distilled away under reduced pressure to give a brown oily
substance (70.5 g). The obtained brown oily substance was i)uri.ﬁed by
gilica gel column chromatogi'aphy (eluent; hexane: ethyl acetate= 10'1) to
- give 1-[4-(2-bromoethyl)phenyl]- 5-pheny1pentan— -0l (32 g)as a yellow oily -
substance.
: 1H NMR (270 MHz/CDCls) & : 1.80-1.90 (7H, m), 2.59 (2H, t, J=7.3 Hz), 8.15
~ (2H, t, J=7.8 Hz), 3.55 (2H, t, J=7.3 Hz), 4.65 (1H, dt, J=2.0, 5. 3Hz) 7.10-
 7.20 (5H, m), 7.20-7.35 (4H, m)
MS (EI) m/z 330((M-17)*)
(3) Synthesis of 1-[4-(2-bromoethyl)pheny1]-5-phenylpentan-1-one

- OH

oS
) o _ (") . |
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A solfution of 1-[4-(2-bronoethyl)phenyl]-5-phenyl pentan-1-one (18.2 g) and
sodiumiodide (9.5 g) in 2-butanone (180 m) was stirred at 60 [err]C for
3:5 hours. The reaction mxture was poured into water and extracted with 64
et hyl acetate. The organic | ayer was washed with saturated brine, dried '
over anhydrous sodium sulfate and the sol vent was d| Stl |l ed away under

LE?E&:;. F;eiﬁ‘g;f@;%@ﬁ&sam 7 sylboridecaoemiL i i %@ﬁ%}@? _
E)henyl pent ﬁ%%gh{i{&/a}%ﬁﬁa’g“g%%e c‘):vii/?%ﬁ' sub@ance EF%EFM% )2/7]0 °
P o it sl s o it “%%%H i
Y it e bl B i

2-acet ani d&® %‘q{“ﬁnf’&i(@'@% @%&m%én 9‘%‘?@% g hyﬂ‘ng 14 [err] A

sol ution ofmetlnieneé cﬁlmdﬁmﬂﬂWasrmihd(Mth -880thi 65 & hower®0 (7.6 Q)
and nol ecul ar. sieves 3A (5.5 g) in ethanol (80 ) was sti rred a}lnroom

t enper at ur eninnteg @ndothesmixture was stiregd at the ranye, farran

e it AP i A A 1

The reacti QRidtathpefatiie Wﬁﬂe‘&ﬁi@ﬁ:ﬁ%@ﬂbﬁ@S ‘hodrewhikcksdding the
et hyl acetate. The orgam o Iaéer was washed aturated brinpe, dried

over anhydrfcmmgm%ﬁ’fb tafl & rerady regction MEFTGaBnder

oi 1y subt AL FERRT YD fid kaBiidihd) %ﬁ#@%’ Tl SRR e

- hexane: et Mhﬁﬁhabemlﬁn&lfmanm anheﬁt%aa@sﬁnwaw&;{anaérfédwea 5-

. pressure to g1ve a brown oily substance. The obtained brown oily substance

was purified by llhca gel column chromatography (eluent; hexane: ethyl
acetate= 20:1) to give 1- [4-(2-bromoethyl)phenyl] 5-phenylpentan—1—one
(18.2 g) as a yellow oily substance. : | '
1H-NMR (270 MHz/CDCls) & : 1.65-1.90 (4H, m), 2.67 (2H, t, J = 7.3 Hz),
2.97 (2H, t, J = 7.3 Hz), 3.22 (2H, t, J = 7.3 Hz), 3.59 (2H, t, J = 7.3 Hz),
7.15-7.20 (SH, m), 7.20-7.85 (4H, m), 7.90 (2H, d, J = 7.9 Hz) |
MS (EI) m/z 345(M*) | _
(4) Synthesis of 1-[4-(2-iodoethyl)phenyl]-5-phenylpentan-1-one

o

vesiO-en)

o

l—(CHz)zf@—&—(CH2)4—®

A solution of 1-[4-(2-bromoethyl)phenyl]—5-phenylpehtan—1-one (18.2 g)
and sodium iodide (9.5 g) in 2-butanone (180 ml) was stirred at 60 °C for 3.5
hours. The reaction mixture was poured into water and extracted with

-
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65 * phenyl pentyl ) phenyl ] et hy'I }mal onate (13.8 g) as a pale yellow oily
substance. [err]H-NWR (270 Miz/CDOl [err]) 6: 1.25 (6H, t, J = 7.3 Hz),
1:65-1.85 (4H, m, 1.98 (3H, s), 2.50-2.60 (2H, m, 2.65-2.80 (4H, m,

2.90-3.00 (2H m, 4.15-4.30 (4H m), 6.78 (1H s), 7.15-7.30 (7H m, 7.84
(2H, d, J 8.6 Hz) M5 (EI') miz 482 (Mrl)+ IR (neat) cnferr]: 3381, 2981,

2937, 1739, AGELoed000 ) SUOLAGEL S 0L % S8 with saturated brine, dried
phenyl pent g&ﬁg t diftiI AWy

2-acetam d%’;’qé{’?@ﬂ?ﬂ}ﬁé%é(&éﬁ%{ eﬁ@ﬁ%%ﬁ@fﬁ%&? vIbiilgt hyl | rgél ongt e d(efS 5 0),
et hyl ene girgdated pressure tagdvepahr owneoilys sibstance §19.2 £)0. Thegbtainednzene

252, e o i o adld 3] g e
hed

Wi % ha\r/]vat g ?%lnhgﬁg,glﬁﬁﬁ}é %ngﬁ%etﬁ?-l ggqg\?g??% Ei/[gr 3&?3‘5’0(1. u)rghaeu fat l<,a\IaZn§ t he

SO: vent bW? phénylpertad-bong (17.2:3) aseaiyeﬂdwpuﬂzsssubsvtaime.gl ve a gal e yel | ow

puri fied by ﬁm&épig%@%ﬁd@h?ﬁ%&%%ﬁ Ene? LG ks T R

acet at e= v
acet ani do- ?]?Eh i(Iﬁl e?%méne | OX)/ Ig)’p%gﬁé?gérﬁl{/lfz) })%eny f t’hml)5 rr’n?loonate
(14.1 g) aﬂ&ﬁ(ﬂpﬂ)ﬁ?ﬁﬂmahafer&GHi)y substance. [err] H NWR (270

MHz/ CDOl [err]). 6: = 7.3 Hz), 1.30-1.45 (2H, ), 1.50-1.60
(2H, m, [11\6 )(Elbm]’%ﬁaz ) 1 98 (3H, s)-,)2.45-2.60 (4|(4, rr)'fT)Z.65-2.65_ (2H,

. ?6’ 3. 70- 3 1R e} crh: 362872985) 26681681, 187415~ 4. 30 (4H m, 6.77 (1H s),
(5) Synthesis of diethyl 2-acetamido-2- {2-[4-(1-oxo-5-phenylpentyl)phenyl]-
ethyl}malonate

s ObenO)
COOEt

AcNH—c—(CHz)z—@—é—(CH2)4—®

COOEt

A solution of diethyl 2-acetamidomalonate (30.6 g), sodium ethoxide
(7.6 g) and molecular .ieves 8A(5.56g) in ethanol (80 ml) was stirred at room

' temperature for 20 hours. A solution of 1-[4-(2-iodoethyl)phenyl]-5-

_ phenylpentan-l'-one (184 g) in tetrahydrofuran (60 ml) was added thereto
over 10 minutes and the mixture 'was_ refluxed under héating for 15 hours.
The reaction mixture was poured into water (200 ml) and extracted with
éthyl acetate. The organic layer was washed with saturated brine, dried

" over anhydrous magnesium sulfate and the solvent was distilled away under
reduced pressure to give a brown 01ly substance (40 g). The obtained brown
oily substance was purified by silica gel column chromatography (eluent;
hexane: ethyl acetate= 2:1) to give diethyl 2-acetamido-2'-{2-[4-(1-oxo-5-
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7.05-7.25 (7H, M, 7.33 (2H, d, J = 8.6 Hz) M5 (El) mz 525(M+) IR (neat)
cnmerr]: 3410, 2942, 1739, 1683, 1496 (7) Synthesis of

2+acet am do-2-{2-[4-(1, 1- et hyl enedi oxy- 5- :

phenyl pentyl ) phenyl ] et hyl | propane-1, 3-diol [err] To a solution of Iithium
al um num hydrlde (2 0 g) intetrahydrofuran (100 mM) was dropw se added a

| ut f di dq; 2- 4-
Syl cned SR IEARIDRBERY PRENEAplorth (L0 e aslayelogoily mbstance.
tetrahydr oy IMRI270'NIBYCHClS) [aerr bE (ereHt, 3& 'merh)esm 651088 PELY] ur e was

stirred at roomterrperature for 2 hours. 1o reaction m xture was
dr opwi se addesi(3Hss), 2r50-2.60«(3E5 an); 2:656+H2.80 @H;‘mﬂ,& 96+3.00 (2H( m), 4i115-4.30d t he

filter Ed“‘?m;' M 678 (Lo T 0« (i cmiet M gABE 4 ST @B, + cauced
pressure t ?abgrh@ﬁfr,transparent oily substance (11 7 9). The
€ss

obt ai ned co or ransparent oily substance was purified by silica gel
col um chr dRe(negt)erhny': 88812081, 293G, 4789,168%t160601 = 20: 1) to give 2-

tani d 2-[4- (1, 1-et hyl epedi oxy: 5- tyl yphenyl | ef hyl | -
13-l ol ( $6bSpihesitof GethyLeeceramhidm Ul e Gaenatosy ol | 1 NR ( 270

el e%@%eﬁ@ghaﬁﬁe@@m&é? oo (2 . 1.80-2.00 (4 M

m, 3.80-3.90 (2H, , 3.95-4.05 (2H, 3 598(1H s) 7.05-7.25 (4H, m,

7.10-7.15 (3H, m, 720725 (GtDOEtrr) = 8.6 Hz) M5 (El) nmlz

441( Mt)- -67 | R (neat) c f)m_ﬁﬁ_@_ _. ynt hesi s of -

2amn02{2[4(1 0X0- 5- p nyl j‘et pane13d|ol [err]
COOEt

R

COOEt ﬂ |
Aa:l\u-l—élé—'(cnz)2 \C{-(CHz),,—@
- COOEt | . B

A solution of diethyl 2-acetamido-2-{2-[4-(1-0xo-5-
phenylpentyl)phenyllethyllmalonate (13.5 g), ethylene glycol (3.1 ml) and p-
toluenesulfonic acid (0.58 g) in benzene (185 nﬂ) was refluxed under heating
for 20 hours, while dehydrating with Dean-Stark trap. The reaction
mixture was treated with triethylamine (2.4 ml) and ethyl acetate (200 ml)
was added thereto. The mixture was washed with water and saturated
brine, dried 6vér anhydrous sodium sulfate and the solvent was distilled
away under reduced pressure to give a pale yellow oily substance (15.9 g).
The obtained pale yellow oily substance was purified by silica gel column

~ chromatography (eluent; hexane: ethyl acetate= 1:1) to give diefhyl 2-
| acetamido-2-{2-[4~(1, 1-ethylenedioxy—5-ph'eﬁylpentjrl)phenyl]ethyl}malonate
(14 1 g) as a colorless transparent oily substance
H-NMR (270 MHz/CDCls) 6:1.25 (6H, t, J = 7.3 Hz), 1.30-1.45 (2H, m),
1. 50 1.60 (2H, m), 1.85-1.95 (2H, m), 1.98 (3H 8), 2.45-2.60 (4H, m), 2.65-2.65
- (2H, m), 8.70-3.75 (2H, m), 3.95-4.00 (2H, m), 4.15-4.30 (4H, m), 6.77 (IH 8),
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A sol'ution of 2-acetam do-2-{2-[4-(1, 1-ethyl enedi oxy- 5-

phenyl pentyl ) phenyl ] et hyl } propane-1, 3-diol (5.5 g), concentrated
hydrochloric acid (7 m) and water (20 m) in tetrahydrofuran (200 m) was
refl uxed under heating for 7 hours. The m xture was adjusted to pH12 with
IN sodi um hydroxi de and extracted with ethyl acetate. The organic |ayer was

washed wit br.i Lied ov ydrous sodi um sul fate and the
sol vent vva? @gﬁ$ ﬁ ?-un e ‘ﬂéﬁ'gﬁﬁ}sessure to give a yellow solid
(4.7 9). ﬁ {uﬂﬁ @Mhrwsolld was purified by silica gel colum

chr omat ograp y (Ie ent; oroform methanol= 9:1) to give a white solid
(3.76 Q). IBe(rmla]t)acméd3M0,t294&l]i7c39¢xd688;}A§&l I | zed fromethyl acetate and
t he obt ai ne aI S ecrys d f etate-ethanol to

gi ve 2-am r(g é}'? *(SASP @b‘iﬂe‘h'&hfﬁéﬂﬁ "%’Fﬂ%‘) pr opane- 1, 3-di ol
(2.34 g) a W @J 127[err]C [err]H—NNR(Z?O
MHz/ DAl [ers"lﬁ e’i‘&?@h%hgye iﬁ@’ﬂ% 58 ‘%ﬁﬁ brs), 2.60-2.75 (4H, -,
2.95 (2H, t, = 7.2 Hz), 3.50-3.65 (4H, , 7.10-7. 15(3H m, 7.20- 7.25
(4H, m, 7. 86 (2H, d, J = 7.9 ¢tBoVS (El) gn\355(|v++) IR (neat) cnferr]:
3349, 3290, 3025, 1678 el Zcrrlsgrt_hl (ﬁ_!r;lazly (?ﬂl) H NJerr] cal cul ated
C, 74.33; H 8.22; N 3.9 - 8.38; N, 3.86
Wor ki ng exanple 3: Synthesis o&ogEtacet do- 1 3-di ac xy-_2-(2-(4-(1- 0X0- 5-

phenyl pent yl )phenyl ) et hyl ) pr opane #

2- Acet am do- 2- (2- (4- (1- oxo- 5- phenylpenty ) phenyl ) et hyl ) propane-1, 3- di ol ié
di ssol-ved in pyridine, acetic an dride ed t hereto under ice- cooling

and the m.xture is aIIovvedto at er at . The reaction
mxture is poured into an Fc m@g}o Jﬁ.ltlon and extracted
with ethyl acetate. The organlb ??/er shed WII aqueous .

To a solution of lithium aluminum hydride (2.0 g) in tetrahydrofuran
(100 ml) was dropwise added a solution of diethyl 2-acetamido-2-{2-[4-(1,1-
ethylenedioxy-5-phenylpentyl)phenyllethylimalonate (14 0g)in
tetrahydrofuran (50 ml) at 3-13 °C over 30 minutes, and the mlxt.ure was
stirred at room temperature for 2 hours. To the reaction mixture was
dropwise added a saturated aqueous sodium sulfate solution @7 ml), and the
mixture was stirred at room temperature for an hour. The precipitdate was
filtered through celite and the filtrate was concentrated under reduced
pressure to give a colorless traiisparent oily substance (11.7 .g). .The
obtained colorless transparenﬁ oily substance was purified by silica gel
column chromatography (eluént° chloroform: methanol= 20:1) to give 2-
acetamido-2-{2-[4-(1, 1-ethylened10xy-5-phenylpentyl)phenyl]ethyl}propane-
1,3-diol (5.8 g) as a colorless transparent oﬂy substance.

IH-NMR (270 MHz/CDCls) 6:1.30-1.45 (2H, m), 1.50-1.65 (2H, m), 1.80-2.00
(4H, m), 1.96 (3H, 8), 2.54 (2H, m), 2.64 (2H, m), 3.55-3_.65 (2H, m), 3.70-3.80
(2H, m), 3.80-3.90 (2H, m), 3.95-4.05 (2H, m), 5.98 (1H, s), 7.05-7.25 (4H, m),
7.10-7.15 (3H, m), 7.20-7.25 (7TH, m), 7.35 (2H, d, J = 8.6 Hz)

MS (ED) m/z 441(M+)
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potassrunrhydrogencarbonate solutron and saturated brrne dried over
anhydrous magnesi um sul fate and the solvent is distilled away. The residue
i§ purified by silica gel colum chronatography to give 2-

acet am do- 1, 3-di acet oxy- 2-(2-(4-(1-oxo-5-
phenylpentyl)phenyl)ethyl)propane Preparation exanple 1: Synthesis of

2- ani no- 2- 4- =5 ) ph | ) et hyl 1,3-diol (1
Synthoa 5 OF Geabimiisies SR 1888 ) DICTY ) methyl 21 o oxy) 5. <'2°<4(<)1-
hydr oxry- 64 égmmﬂﬁr_ﬂq%%@e [err]

2- Acet am do 1,°3-bi s(tert-butyldinmethylsilyloxy)-2-(2-(4-

f or nyl phenph)anylndn):yr})pheny&lleth}d}m))pand-m-ﬂndrm 5-phenyl pentane (4.1 g) were
reacted and treated in the same manner as in Wrking exanple 1(6) to give
the title conpound. (2.7 g) as a pale yeIIow 0i Iy substance.

[err]H-NVR(CDCl [err]) 6: OG%QH s) 4 18H, s; 1.20-1.80 (9H, m,

'1.87 (3H, s), 2.04 (2H, , d, J=9.2Hz), 3.72
(2H, fj, 69'8) J=9. 2|(42), 4% (Lj 3"“? Y%(c%"s . s), 7.07-_7?11 (5H,

m, 7.15-7.23 (4H, m MS(El): Qi'BﬂH((MAcNH)+) (2) Synthesis of
2- acet ami do- 1, 3- bi s(tert-butyl di net hyl sifl yI oxy)- -(2-(4-(1-
. "OXO0- 6- phenylhexyl)phenyl)ethyl)propane [
2-'Acet am do- 1, 3-bi s(tert-but ycHj orethylsrlylé)xy) 2-(2- (4 (1- hydroxy 6-
phenyl hexyl ) phenyl )et hyl )B'r ophn s

rea o0 ndtreated in the
same nmanner as in Wrki ng "e compound (2.1 Q)
as a pale yellowoily substa rr] NI\/R(CDCI[er 5: 0.06 (12H, s),
0.83 (18H, s), 1.35 (2H, m, 4175(4H m, 1.89 (3H, s), 2.06 (2H, m,
2.53-2.62 (4H, n), 2.86 (2H, t, J=7.3Hz), 3.60 . _

_ A solution of 2-acetamido-2-{2-[4-(1,1-ethylenedioxy-5-
j)henylpentjl)phenyl]ethyl}propane-1,3-diol.(5.5' g), concentrated
hydrochloric acid (7 ml) and water (20 ml) in tetrahydrofuran (200 ml) was
refluxed under heating for 7hours. The mixture was adjusted to pH12 with
1N sodium hydroxide and axtraqted'with ethyl acetate. The organic layer
was washed with saturated brine, dried over anhydrous sodium sulfate and

‘the solvent was distilled away under reduced pressure to give a yellow solid
(4.7g). The obtained yellow solid was purified by silica gel column
chromatography (eluent; chloroform: methanol= 9:1) to give a white solid
(8.76 g). The obtained white solid was crystallized from ethyl acetate and
the obtained crystals were reérysta]lized from ethyl acetate-ethanol to give
2- ammo-2-(2-(4-(1-oxo-5-phenylpentyl)phenyl)ethyl)propane-l 8-diol (2. 34 g)
as white crystals, melting point 126-127 C.

H-NMR (270 MHz/CDCls) 6 : 1.60-1.80 (6H, m), 2.00 (4H, brs), 2.60-2.75

(4H, m), 2.95 2H, t, J = 7.2 I_-Iz), 3.560-3.65 (4H, m), 7.10-7.15 (8H, m), 7.20-
7.25 (4H, m), 7.86 (2H, d, J=7.9Hz) - |
MS (ED m/z 355(M*)

IR (neat) cm-: 3349, 3290, 3025, 1678

~ elemental analysis : CazHzNOs
calculated C, 74.33; H, 8.22; N, 3.94
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(2H, *d, J=9.2Hz), 3.71 (2H, d, J=9.2Hz), 5.52 (1H, s), 7.07-7.11 (3H m,
7.12-7.23 (4H, m, 7.78 (2H, d, J=8.6Hz) I R(neat): 3311, 2952, 2929, 1683,
1657 cnferr] MS(El): 582 ((MAcNH) +) elenental analysis :
Cerr]JHerr]NJerr] Si2 - 1/5 Herr]Ocalculated C, 68.96, H 9.60, N 2.17
~ found C 68.99, H 9.72, N, 2.20 (3) Synthesis of

| F'ﬁ?ﬂ |ﬁ iclﬁgméﬁdélll"é"gﬁg%?ﬁ!é SR BN o 11 by 2 (2 (a1 S'XJE-
ga?rgymnzﬁ)r(\g V\Vgéﬁni T mgm arr;?mc,a @%f%@%ﬁfﬁi?ﬁ%ﬁ%ﬁ}?ﬁ%&gk%%oe

as a white ghensd ltupngepomt err .
JERER o 0w XN W RN UG M NP,
765 (2i o wﬁéﬁé%@%?mﬁﬂgewd@%% s ailed Bershplftiderdisl (L)

el enent al ¥pelingidnd Hemiktdreris|allowed tﬂwﬂ]ﬂmimtténtpedaﬁrenm H;
8.58, N 361found C 71.50, H 8.32, N_ 3,58 Preparati nexarrpdeZ

Synt hesi s Geaptiommizture i parisiinto smcaguanss hydrochloris acid solution
- DhSes A G PARR R o e, 1S BFPUsTc Joyer is waghed yith an agueous
hydr.oxy- 7- gltasdiiaphyirépeaeurberidte sobition ad itukated brine, dried over
anhydrous magnesium sulfate and the solvent is distilled away. The
residue is purified by silica gel column chromatography to give 2-
acetamido-1,3- d1acetoxy-2-(2 (4-(1-oxo-5-
phenylpentyl)phenyl)ethyl)propane
Preparation example 1: Synthells of 2-ammo-2—(2-(4-(1-oxo-6- ,
pheny]hexyl)phenyl)ethyl)propane-1 3-diol
- (1) Synthesis of 2-acetamido-1 3-b1s(tert-butyldlmethylsﬂyloxy)-2-(2-(4-(1-
hydroxy-6-phenylhexyl)phenyl)ethyl)propane ' o
CH,OTBDMS
AcNH—C—(CHz)z—@—CHO
CH,OTBDMS
|
CH,OTBDMS OH

AcNH—(::—(Cszg—O—éH-(CHz)sO

CH,OTBDMS

9-Acetamido-1,3-bis(tert-butyldimethylsilyloxy)-2-(2-(4- |
formylphenyi)ethyl)propane (3.0 g) and 1-bromo-5-phenylpentane (4.1 g)
were reacted and treated in the same manner as in Working exafnp_le 1(6) to
g1ve the title compound (2.7 g) as a pale yellow oxly substance.
~ 1H-NMR(CDCls) 5 : 0.06 (12H, s), 0.84 (18H, s), 1.20-1.80 (9H, m), 1.87 (3H
8), 2.04 (2H, m), 2.49-2.56 (4H_, m), 3.61 (2H, d, J=9.2Hz), 3.72 (2H, d,
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71 ¢ 2-Acetamido-1,3-bis(tert- butyldlnethyIS|IyI0xy) 2 (2-(4-
fornylphenyl)ethyl)propane (3.0 g) and 1-brono-6-phenyl hexane (3.1 Q) wer e
‘reacted and treated in the same manner as in Wrking exanple 1(6) to give
the title conpound (2.6 g) as a pale yellow oily substance.
[err]H—NNR(CDCI[err]) 6: 0.06 (12H, s), 0.84 (18H, s), 1.20-2.10 (16H,

2.45-2.55 (4H, 64 (2H, 3.7 2H’
t, J=6. 6H2§I"95213)9j 154 (151'& tﬂ-&ﬁﬁzb(ﬁz %hﬂn'p, 5&{72 Z—&tld(ﬁéé’eb%@%@(
- 2929, 1741 ¢ err] MS(El): 656 (M) (2) Synthesis of _

2-acetam do-1, 3-bi s(tert-butyldinmethylsilyloxy)-2-(2-(4-(1-

D 1
cet am do- is(ter u e | 0X -

phenyl hept &) %mthﬁ%@%apﬁt% ?@f&bﬂgﬁ)"é@@%ﬁ@(ﬂﬁﬂ{? 'éi%@yﬂ# t he
same nmanner e the title conmpound (1.8
as a col or % §% ?ﬁg&%}%ﬁgp @Eﬁ{%@;@o Bﬁegl[\érr] H-NI\/:?(CDCI [(renr)rij) 6( 0. Og)
(12H, s), 0.84 (18H, s), 125135(4H m, 1.50-1.75 (4H, m, 1.89 (3H,
s), 2.07 (2H, m, 2.50-2.65 (CHOTEDMS2. 85 (g t, J=7.3Hz), 3.60 (2H d,

J=9.2Hz), 3.71 (2H, d, J _ 5 (3H, m, 7.18-7.24
(4H, m), 7.79 (2H, d, J= f"?«fﬁ«zHé ?z? "@? (%b’g, 1684, 1606
cnferr] MS(ElI): 596 ((MACNH)e)-IZGSI‘BﬂmltaI analy5|s Cerr]Herr]NJerr].
Si[err] - 1/5 Herr]O 72 calculated(1 69.40, H 9.72, N, 2.13

CH,OTBDMS o

AcNH—c::—(cr-lz)z—@—t":—(CHz)s—@ |

CH,OTBDMS

 2-Acetamido-1,3-bis(tert-butyldimethylsilyloxy)-2-(2-(4-(1-hydroxy-6-
phenylhexyl)phenyl)ethyl)propane (2.2 g) was reacted and treated in the
same manner as in Working example 1(7) to give the title compound (2. 1 g)
as a pale yellow oily substance.

IH-NMR(CDCIs) 6 : 0.06 (12H, s), 0.83 (18H, s), 1.35 (2H m), 1.54-1.75 (4H,
m), 1.89 (8H, s), 2.06 (2H, m), 2.53-2.62 (4H, m), 2.86 (2H, t, J=7.3Hz), 3.60
(2H, d, J=9.2Hz), 3.71 (2H, d, J=9.2Hz), 5.52 (1H, s), 7.07-7.11 (3H, m),
7.127.23 (4H, m), 7.78 (2H, d, J=8.6Hz)
IR(neat): 3311, 2952, 2929, 1683, 1657 cm-!
MS(EI): 582 (M-AcNH)*)
elemental analysis : Cs7HsiNO« Sm - 1/5 HzO
calculated C; 68.96, H; 9.60, N; 2.17
found C; 68.99, H; 9.72, N; 2.20
(8) Synthesis of 2-amino-2-(2-(4-(1-0xo0-6-phenylhexyl)phenyl)ethyl)propane-
1,3-diol
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f ound C 69.12, H 9.65, N, 2.02 (3) Synthesis of

2-am no- 2- (2-(4-(1-oxo-7- phenyl heptyl) phenyl)ethyl)propane-1,3-diol [err]
25 Acet am do- 1, 3-bi s(tert-butyldi nethylsilyloxy)-2-(2-(4-(1-o0xo-7-

phenyl heptyl ).phenyl )-ethyl)propane (1.8 g) was reacted and treated in the
same -manner as in Wrking exanple 1(8) to give the title conpound (390 ny)
as a white crystal  substance, %pmwgsp t §21-122 [rerr]C
[err]H-NMR(CDCl [err]) 8: ;c;ﬁ;p H m, 2.00-2.20
(4H, brs), 2.60 (2H, t, (@lﬁ)&?l ém(éﬁ%?@( d, J=10.6Hz),
3.61 (2H, d, J=10.6Hz), 713EH&OTBH$ ), 720730(4H m, 7.86 (2H, d,
J=8. 6Hz) IR(KBr) 3288, 2929, 2854, 1676fcnferr] MS(ElI): 383 (M+) el ement al
analysis Cerr]Herr]NJerr] * 1/5 Herrg O calculated C, 74.46, H 8.70, N

3.62 found - -G 74.54, H 8choH N 3.58 Farnul ati on exanple (1) Tabl ets A
tabl et containing a corrpound of the prf&sant ai nvent| gmxnd havi ng the
following fornulation is &Bﬁfﬁ"éﬁ"‘l’) ﬁo ('(C}

1 ng Lactose CH,0H 90 ny Crystal l'i ne cellul ose

25 ng 73 Magnesi um st ear ate 4 nmg (2) Soft capsul es
‘(per capsul e) Conpound (1) 30 ng Pol yet hyl ene

gl yeol - 300 -Acetam.ldo-%% bis( PO y bat sﬂyloxy)—2 ~(2-(4-(1-0x0-6- 20

ny
pheny]hexyl)phenyl)ethyl)propane (2.0 g) was reacted and treated in the

same manner as in Working example 1(8) to g1ve the title compound (810
mg) as a white crystal substance, melting point 118-120 C.
1H-NMR(CDCls) 5 : 1.42 (2H, m), 1.61-1.81 (6H, m), 2.00-2.30 (4H, brs), 2.62
(2H, t, J=7.8Hz), 2.70 (2H, m), 2.92 (2H, t, J=7.3Hz), 3.52 (2H, d,'J=10 6Hz),
 3.61 (2H, d, J=10.6Hz), 7.14-7.18 (3H m), 7.19-7.29 (4H, m), 7. 86 (2H, d,
J=8.6Hz)
- IR(KBr): 3352 29383, 1676 cm‘1
MS(EI): 369 (M*)
elemental analysis : C2sHs10s + H20
calculated C; 71.29, H; 8.58, N; 3.61
found C7150H832N358
Preparation example 2: Synthes1s of 2-ammo-2 (4-(1-oxo-7-pheny]heptyl)-
phenyl)ethyl)propane—l 3-diol
(1) Synthesis of 2-acetamido-1 3-bls(tert-buiyld1methyls11y10xy)—2-(2-(4-(1-
: hydroxy-7-phenylheptyl)phenyl)ethyl)propane

CH,OTBDMS
AcNH-.c—(cu-z)z—@—crlo'
CH,OTBDMS

]

CH,OTBDMS

_ ~ "OH
AcNH'—J:—(CHz)z—_Q_—éH—(CHz)s—@

H,OTBDMS
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Producti on net hod Pol yet hyl ene gl ycol -300 and pol ysorbate 80 are added to a .
conpound of the present invention and the m xture is packed in a soft
capsule. (3) Injections (per 10 mM in an ampoul e) Conpound (1)

0.3 % Pol yet hyl ene gl ycol - 300 20 % Et hanol

60 % I njectable distilled water anopunt to make the total 10 m Production
met hod Et hanol ~and pol yet hyl ene gl ycol -300 are added to a conmpound of the
present inventi | on and injectable distilled water is added to reach the

- total vol une. of the present
rrgfodl}ﬁgﬁ f%%ﬁ(ﬂéfﬂ%@dﬁﬁeﬁi ylsil§l di??f&w

I nvention in an a 70 M) are us obt'al ned 4) 5% G nt nent Conpound
~of the pr est‘erm;rlphmytl)edxhyl)propane](@ galdndﬂbbmmo-ﬁephenﬂhame (3.1 g) were

- 19 g Production .nethod A und_of the prese ventlon
i oS0l ved. FRagGA Eieatel S Ehb Sepin miALeR AR 0 Bror c3fytore, ang
the m xtur?];g Sl? g&ﬁ%o%wm jéé Q%ﬂ@y?ﬂ)‘é ﬁy%ﬂbﬂaﬂ:ﬁe”t cont ai ni ng 5% of

the conpou resent venti-on 5% QO nt nent Conpound of the -
present i m?H%NMR(CDCla)ﬁ 10. QSF(U.SH, e384 (18H, s), 1.20-2.10 (16H, m), 2.45-2.550 ¢

wel 1 i th 16, ), Bl Bt ac iR e o Bk AL - e £ 8, 6 3%,6#4;53 e
L0 prepare s (1H, s), 7.05-7.20 (9H, m)
IR(neat): 3304, 3086, 3026, 2929 1741 cm!
- MS(ED): 6566 (M*)
(2) Synthesis of 2-acetamido-1 3-b1s(tert-butyldlmethylsllyloxy)-2-(2-(4-(1—
oxo-7-phenylheptyl)phenyl)ethyl)propane

. CH,OTBDMS OH '
| AcNH—clz—(CHz)z-;Q—éH-(cuz)s—@
- tl:HonBDMS '
~ _cHOTDMS 4 |
- AcNH4c':—(cH2)2—®—5—(CHz).,—@
| (l:HgofBDMs_ '

2-Acetamido-1,3-bis(tert-butyldimethylsilyloxy)-2-(2-(4-(1-hydroxy-7-
phenylheptyl)phenyl)ethyl)propane (2.2 g) was reacted and treated in the
same manner as in Working example 1(7) to give thg title compound (1.8 g)
as a colorless transparent oily substance. '
1H-NMR(CDCls) 6 : 0.06 (12H 8), 0.84 (18H, s), 1 25-1.35 (4H m), 1.50-1.75
(4H, m), 1.89 (3H, s), 2.07 (2H m), 2.50-2.65 (4H, m), 2.85 (2H, t, J=7.3Hz),
3.60 (2H, d, J=9.2Hz), 3.7 1 (2H d, J=9.2Hz), 5.52 (1H, s), 7.05-7.15 (3H, m),
7.18-7.24 (4H, m), 7.79 (2H, d, J=7.9Hz)
IR(neat): 3313, 2929, 2856, 1684, 1606 cm™
MS(ED): 596 (M-AcNH)*)
elemental analysis : CssHesNO4 Siz + 1/6 H20
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oi ntrent cont aining 5% of the conpound of the present invention. (6)
Supposi tory. Conpound of the present invention 30 ng Wtepsol H15
72.47 g Production nethod Wtepsol H15 (72.47 g) is nelted at 40 [err]C and
a conmpound of the present invention (30 ng) is added. The mixture is
stirred to disperse the conpound. The honbgeneous m xture is filled in a

contai ner at_a_weight of 72 tQ prepare a suppository containing
0.3 ng of Fﬂ@é@?ﬂouﬁdsg{‘t%i’gr%?ﬁgg]g Iwvention in 725 ng of the

supposi tor ) Eyend Oﬁny) 0 e present invention 0.2 g
Pol yvi nyl i‘?lﬁé‘i ec ég&z 5'510&\7 éd2ho 2 g Pol yoxyet hyl ene hydrogenat ed
castor oil t}i];gis of Dianwisho-2A(2 {4 Dogo-Phosphat e .5 g Sodi um

di hydr ogen hat e ' S m chl ori de

0.8 g Benz@g@ fhpptyl)pbgpn@ethyl)propane- §%|1°L50 007 g Sterile purified water
amount to nake the total 100 m Production nethod To 70 ml of sterile
purified water is added 0.2 g @fofstng! nyI ac}cohol and the mxture is

di ssol ved by heating at 70 [er|rfC W th reg n e, solution is

di sper sed honogeneously OACNHg'Q)‘r(Cﬂz)t % nat ed castor oil
60, and then the m xture is cc!mﬁ rmterrperatu e. In this solution

are dissolved 0.2 g of a conpou pr esent |nvent|on, 0.5 g of
di sodi um hydr ogen phosphate, 0.1 of sa€|un1d|hydrogen'phosphate,-0;8g of
n

sodi um chl ori de and 0.007 g o zet hont um chl oride. To the solution is
added sterile purified water ke t toZ -vol u 00 ml to prepare an
eye drop 75 ' HzN—C—(CHz)z —(CHz)e : .

. : CHon _

| 2-Acetamido-1,3-bis(tert-butyldimethylsilyloxy)-2-(2-‘(4-(1-01_:0-7- ~
- phénylheptyl)'phenyl)ethyl)propane (1.8 g) was reactgd and treated in the
' same manner as in Working example 1(8) to give the title compound (390
mg) as a white crystal substance, melting point 121-122 °C.
H-NMR(CDCls) 6 : 1.30-1.45 (4H, m), 1.55-1.75 (6H, m), 2.00-2.20 (4H, brs),
2.60 (2H t, J=7.9Hz), 2.71 (2H, m), 3.52 (2H, d, J=10.6Hz), 3.61 (2H, d,
J=10.6Hz), 7.13-7.20 (3H, m), 7.20-7.30 (4H, m), 7.86 (2H, d, J=8.6Hz)
IR(KBr) 3288, 2929, 2854, 1676 cm-! |
MS(EI): 383 (M*) ~
elemental analysis : CasHasNOs * 1/5 H20
calculated C;74.46, H;8.70,N; 3.62
found  C;74.54, H; 8.77, N; 3.58
. Formulation example
(1) Tablets
A tablet contammg a compound of the present mventlon and having
the following formulation is produced.

Compound (I) o o 1 mg
~ Lactose : : 90 mg
Crystalline cellulose _ ' 25 mg
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cont di ni ng the conpound of the present i nvent i on: (8) Nasal drop Conpound

of the present invention 0.4 g Sodiumcitrate
0’2 g Pol ysorbate 80 0.1 g Aycerin :
2.6 g Benzet honi um chl ori de 0.007 g Sterile purified wate

amount to nmake the total 100 ml Production method In 70 m of sterile
purified water are (i Y] 8é4 of a conpound of the present invention,
0.2 g of sodium ci t%,gsﬂﬁgs. 2b“I’ﬂBol ysorbate 80, 2.6 g of BBycerin and
0.007 g of (Rpngefifipsules{Peicapsule)0 the sol ution obtained is added sterile
purified water to nake the total volume 100 Ml to prepare a nasal drop

cont ai ni ng the conpoempound:®: present. (9) 2% Loti on CoSPamgd of the

present invention 10 | seQpr: ‘nyristate - 1nm
Et hanol Polysthyléne g?yco(f-@do "4 m Producti onS00tM8d To 100 ny of

a conpound of the ppely8obata\goNtion are added 1 m of is'ggr,ﬁgyl nyristate
and 4 ml of ethanol to dissolve the conpound at roomtenperalure to prepare

a | otion c&woductionymethad t he conpound of the present invention. The action
and effect of egent inv hon are expl ained in tall by illustratin
experi ment al e?ﬁ?@iﬁeﬁe g?’é’oﬁgbbﬁﬁ‘ﬁ@ﬁy%&”g@ r?‘ﬁerﬂ‘ﬂ@‘ﬁ?ea cgm_pouni of 7

| MMUNOS UPDRES Prierfiuivéition MR NG Stk BTN BAGH A1 bR RaBgulEEasur ed usi ng

| ymphocyt es . of _nmouse, rat or human. The | nosuppressive activity may be
det er mi ned (3 t Injectgons (peyi 10 wlin ari ampoudepl e, by an al | ogeni ¢ ni xed

| ynphocyte reactiong(allo ¢ MLR) of nouse, rat or humgp, TJhe all ogenic
MR is a bl astog.enggélgpf}'f’ﬂﬁgpphocyt es i nduced by a 76 mad1332' .

Polyethylene glycol-300 . 20%

Ethanol - 60 %

Injectable distilled water =~ amount to make the total 10 ml
Production method ' '

Ethanol and polyeﬂiylene gljrcol-300 are added to a compound of the.
~ present invention and injectable distilled water is added to reach the total
volume. | _
~ Injections containing 30 mg of the compound of the present invention -
in an ampoule (10 ml) are thus obtained. |
4) 5% Ointment - |

Compound of the present invention ' : l1g .
Hydrophilic petrolatum 19g
Production method | |

A i:ompound of the present invention (1 g) is dissolved in 19 g of
hydrophilic petrolatum under heating at 60 °C, and the mixture is cooled
with stirring to prepare an ointment containing 5% of the compoimd of the

present invention.

(5) 5% Ointment
Compound of the present invention - 1g
Plastibase | ' . 19g
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m xed cul ture of |ynphocytes such as spleen cells, lynph node cells and
peri pheral bl ood |ynphocytes, derived fromtwo individuals, which are

afl ogeni ¢ and have different nmajor histoconpatibility antigens. The .

al l ogenic MLR.is a phenonenon induced by and reflects the difference in
maj or hi stoconpatibility antigens of the donors of the |Iynphocytes, and a

bl ast ogenegj s, phenonenon of the |l'ynphocytes is not devel oped by a m xed
cul ture of M&Wﬁ%s from nmonozygotic tw ns. Accordingly, allogenic
MR is widely l&e&\x/x\keﬁniihﬁtﬁ@'iﬁ'éséﬁﬁd%‘eﬁ'ﬂionsﬁ £Fis!iiikdd wellipith 19 ¢ of

transpl ant at i.ons. en allogenic MLR 1s desire one way- ML erein the
| ynphocyt eplastibase (bfrdrénarben gel)siava asortar fort 30 minmdes to ppeparé amy .

i rradiation.qgr treatment, w i,fonycin Cto,jnhibit proliferation and whe

the” bl ast ofuueas Giitafing 98 of the Pommounid g the brsseRb R venim) |«

det er m ned(gy"e8upposifory €d out. Further, the inmunosuppressive activity can

be determ ned as " an acfivity to inhibit induction of cytotoxic T cells

havi ng the maj or hiGempoupdtofithe prgsenttinyentiomast ri cti ve PO0apgrty during

al l ogenic. MLR Al sq., the J nosuppressi ve activity cap_be determ ned,

besi des al | ogeni c ﬁepﬁélmct ivity to inhibit the bl Qgt"ggﬁnesi s of the

| ynphocyt ey, ﬁ%%ohhe stinul ation of various mtogens such.as

concanaval i n A, phytohenaggul uti nin and pokeweed nitogen or as an activity

to inhibit theWitepsdldddb (02 4Figdinamelfedbbdpt & andiacerthponra af/theki ne (e. g.

interleukin 1 e 3, 4, r . hayj ng activity, to reinfqrce the -

proliferat PB‘?#%‘% ’ﬁ?’%ﬂ?’é?{”ﬁénalﬁf%i %%H“W’leﬁé stirred e rsetheas T
cells or Begfl bind‘or-r%m' Rorénddiil Mixieis %L conthiftdf bk | s Il ole'S

~possible to e#/)a1 uate t e‘_li 1 é;lllca)’;l-’(ﬁishupp-r'essiri\'/e ac ilnv#tc?/ﬁaccgirjg}hgﬁ?lgh%ﬁg :

I nhi bi ti on725 mg each do prepare asuppesitoryycoritaireing/0.8mg of thé tonrpound of

- macrophages. Alternatively, .t activjty can bg evaluated as an activity to
inhibit i nﬁe&Pr%ﬂ?n&fln&?lPJaé%ﬂP g ﬁ@simm’oegtm-oxi c T cells induced in
spl een cel [ OEye drop | - . |

Comp_ound of the present invention 02¢g B
Polyvinyl alcohol =~ | 02g
Polyoxyethylene hydrogenated castor oil 60 0.1 g |
Disodium hyﬂrogeh phosphate | 05g
Sodium dihydrogen phbsphate ' 01g
Sodium chloride - - 0.8g
Benzethonium chloride : 0.007 g |
Sterile purified water  amount to make the total 100 ml
Production method -

* To 70 ml of sterile purified water is added 0.2 g of polyvinyl alcohol and

the mixture is dissolved by he'ating_a.t 70 °C with stirriﬁg. In the solution
is dispersed homogeneously 0.1 g of polyoxyethylene hydrogenated dastor oil
60, and then the mixture is cooled to room temperature. In this solution
are dissolved 0.2 g of a compound of the present inver-ltion,' 0.5 g of disodium
hydrogen phosphate, 0.1 g of sedium dihydrogen phosphate, 0.8g of éodium |
chloride and 0.007 g of benzethonium chloride. To the solution is added

~ sterile purified water to make the total volume 100 ml to prepare an eye drop
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nouse previously immnized with, for exanple, allogenic cells by
intraperitoneally, orally, intravenously, intradermally, subcutaneously or
77 i ntramuscul arly adm ni stering a conpound to nmice; as an activity to
inhibit the production of an allogenic cell-specific antibody produced in

t he bl ood serum of nouse i mMmuni zed wth al I ogem c cells or the like. The
activity can _be al so eval uat e nactl to inhibit rejection of organ
t ranspl ant ﬂpg?%%ﬁb gPF’é’é’Eﬁ%c&z%erﬁg nr% ki dney and so on, or
graft-versygy hmalgggf,lon (GVHR) and host - versus graft reaction (HVGR) by

adm ni stering.a-conpound to rat, dog or the like. Myreover, the activity
can- be eval uat ed asCampnmdnﬂt}letpresantm\teMmyed hypers@n‘bg‘tlw ty

reaction, adjuvant nrit experinmental allergy enceph elitis,
experi mental aut oi ¢ H% or the like by adninisteri rrg a conpound- t o
nouse, rat or the |y Kﬁs @(er, the inmmunosuppressive a«ot_l ity may be

eval uated as an activrty to | nh| bit, for exanple, production of anti-DNA
anti bodi es, productGlycenin rheumat oi d f act ors, nephritis, &fgrnal

prollferatlon of |ygphocytes or ary protein; or a i otic effect by .
t he admi ni stration gg ‘ﬁ\}é‘ E‘Hﬁ'ﬂcﬂﬂﬂ“ﬁﬁ MRL/ 1pr mice, Wﬁl ce, BXSB :
mce, NOD mce and & {bz:] éiﬁ'lﬁ@d e SpQM,

aut oi nmune di seases. per i ment g{h%anpl e 1 (Inhibrti on of lwﬁ'ogenl c m xed

| ynphocyt-e Prodattionmiethodit ) The rat .al | ogem c m xed |- y_rrphocyt e reaction
Gulture o eLyf T ot mueitind atercarcs s’pél%pﬁii#' £ pomBeRale o e
gg: :: ?Egt ar s&gd at Phe éarre Pgtg{,%i{#%ieﬁfgféégg)g §er Ioe fngg%eggr%g redator
fol | ows. Agiyée&ﬁmandﬂﬂﬂﬁgaﬂ'ﬁemtb@chlﬁadee@mlthe Béintiomobtaired isi ngl e
ce! l suspensddea nﬁ)l ar eI Ii?eri;omake the total volume 100 ml to prepare a

nasal drop containmg the compound of the present.

(9 2% Lotion

Compound of the present invention 100 mg

Isopropyl myristate : 1ml

Ethanol o 4ml
Production method

. To 100 mg of a cdmpound of the present invention are added 1 ml of
isopropyl myristate and 4 ml of ethanol to dissolve the compound at room
temperature to prepare a lotion contammg 2% of the compound of the
present invention.

' The action and effect of the present invention are explained in detail by
i]lustratmg experimental examples in the following.

For determining the immuxiouppressi\fe activity, various immune
reactions can be measured ﬁsing lymphocytes of mouse, rat or human. The
immunosuppressive activity maj be determined with high sensitivity, for
example, by an allogenic mlxed lymphocyte reaction (allogenic MLR) of
mouse, rat or human.

The allogenic MLR is a blastogenesis of lymphocytes induced by a
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obt ai*ned by the use of RPM 1640 nedi um (contai ni ng kanamycin sul fate 60
[err]g/m, penicillin G potassium 100 units/m,

Ns 2- hydr oxyet hyl - pi per azi ne-N - 2-et hanesul fonate 10 mM 0. 1% sodi um
hydr ogencar bonate and L-glutam ne 2 m\V) suppl enented with 5%
heat-inactivated fetal calf serum(herei nafter referred to as FCS). After

henol ysi s treat,ne l,een, c t.h I I
col um and P& ﬁﬁ%" ng i g’é?@ %%'Sﬁ% sn@f%nh%‘{f %n]@sﬁ‘g ggl }Msjo
are adj ust ?@r etal Blvod'} n&wﬁ dePived frofftws individudl8ewhich afe RPM 1640

medi um con ng 10[ err 2- rrercapt oet hanol and 10% FCS and used as a

relsponder caélogennsaml]hawa dlﬂ’eret nlilomajnrahlsk to%ﬁnbnﬂ.éymém 5|§1€ ol : f)vxs A
spleen is 0 weegks 0 ra e ce
suspensi on ggﬁ’r‘bm%l P H@Wmﬁ?‘ﬂ’eﬂ’qﬂf’eﬂﬁg gudr he%@%#‘féﬁg%ﬂ%%m Aft er
henol ysi s tg onycin
C at- 37 [e?ﬁ%% Fﬁ %%HH nut e Bﬁ%@gnb %f%?ﬁ%ﬁ?ﬂ%‘%%@%ﬁéﬁﬁééﬁé?ﬁ%%%s %n S
adj ust ed t blastogemnesis lphenommionlﬂ[ ther ynephdcytes ismyott &evelepe(bbymﬁdlo
medi um cont aj ni ng‘é‘g% rr M 2- rca toet hanol , and 10% F %‘ied as a

1

sti mul ago[) e ¢ tWINS, o fASCOR fgenic
prepare { 50
[err]l) pr epaheigr%m?ﬂugg& # ﬁ%gﬁwﬁc&bﬁg\g\?gl an aﬁ{%@dsaﬁglsge?ibgn (

[err]l) pr¢paisplabtatiéres.use of RPM 1640 medi um contai ning 10% FCS are

pl aced in a 96 'l f]at-hot o dmpr test pl cul tyred at 37
[err] C under 59 Qgenae 4 ig desire %ewﬂ?eﬂﬁl‘e%’s reaction of

TRy Syl Nl i S %"%’@‘*ﬂ?"ﬂﬁﬂ 2289y i ne

18. 5 KBqg/ witrtadiation de dreatnnértewith imtmycmlmu;umlmﬁbprdllm:itmn aftdewheh| s

are col |l ect a cell ves er .and adi oactivjty rated [nto

the cells i &E@@Pﬁi’%sﬂ ¥ mp. ﬂ%sgghﬁp e&'t@%ﬁi’@d?ﬁt"@h i’@dﬁ'&§ san

| ndex for Eﬂ%ﬁ Jgutbl astogenesis in rat all ogem c MR The i nh| bition
I'C :

rat all og |s calculated by
- .Further, the immunosuppressive activity can be determined as an

activity to inhibit induction of cytotoxic T cells having the major
histocompatibility antigen restrictive property during alldgenic_ MLR.
Also, the immunosuppressive activity can be determined, besides
-allogenic MLR, as an activity to inhibit the blastogenesis of the lymphocytes
induced by the stimulation of various mitogens such-as concanavalin A,
phytohemaggulutiniﬁ and pokeweéd mitogen or as an activity to inhibit -the
proliferation of the lymphocytes induced by a cytokine (e.g. interleukin 1, 2,
3, 4, 5 or 6) having an activity to reinforce the proliferation or promote the
differentiation of the lymphocytes such as T cells or B cells, or manifestation
of such function. In addition, it is possible to evaluate the immuno-
suppressive activity according to the inhibition of the productmn of these

“cytokines from T cells or macrophages. _

" Alternatively, the activity can be e_valuﬁted as an activity to inhibit
induction of allogenic cell-specific cytotoxic T cells induced in spleen cells of
mouse previouisly immunized with, for example, allogenic cells by'
intraperitoneally, orally, intravenously, inﬁ'adermally, subéutaneously or
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the formula bel ow and eval uated accordingly. [err] The conpounds of the
present invention show an I'C50 value (a 79 concentration to inhibit by
50% of fromabout 1 nMto about 50 nMin a rat allogenic nmxed | ynphocyte
reaction. Experinental Exanple 2 (Inhibition-of proliferation of
interleukin 2 (1L-2)- dependent nouse T cell line CTLL-2 induced by IL-2)

An | L-2-dependent use T c=|| li,ne CTLL- repared to concen I on
of 2 X 10[ @rH a@%ﬁgﬁ Mﬁﬁm#w%%c ’é’iﬂlﬁi"

?ggp[egflrfln)thgﬁgﬁa{lfégg &%r“a%ef%‘gefg%ﬁl@nprepar (.jblb%@d egl lbs&%l%z#ﬂ M 1640

medi um contseiraigf ﬂa@%sEiﬁmlmzp&mh allogenitteells or ﬂiedﬁkézot'l‘haadtlmiyrcant est
pl ate and cultured [err] C upder 5%.CJ er rl; 95‘V air for 6 urs _
After the dwalgpey ééqumas Hivitydodnbibif seiection;oforgAn [ERRSR Med

and a 5 ng/ d lium
brom de] %?ﬁg |§e£%asl§n t %E%@?%P I?ﬂ%eyégyc% %?ra @é!ré@% ggfire

I ncubat ed arbaaﬁthGwHR)‘mdhobtWéﬁsusTgmﬁ réadtion (Hvlﬂm dmmtehnglwt ion
(100 [err]l) contajni n 10% SOdI m dodecyl sulfate | s adde the eto.and the.

cell's are icompaunditoxatzdoger th rngl’ﬂOVETh %ﬁ%ﬂ@?@ watediag s

 or opl at o BLELIRE ] o“ngfae?‘i}% Bvicy Yoeliiuns het?ﬁéﬁ?#%?a?. on

of the IL- 2xpepineetl aﬂ&:gy 'éneéplhﬁloni%hﬁﬂ fvxbei'itﬂéni(a‘l’thumélmmune uveitis
| L- 2- dependent proliferation is cal culated by the follow.ng formula. (
absor bance oxide like by pdmimistering a gpmponndstomouse,xat or the'like. | -2 j s

X100 (op - - Stbroovel in@ Ui dlirhbfie sptdity may be cvalupted as an

activity to inhibit, for example, production of apti—DNA antlbodles,_
production of rheumatoid factors, nephritis, abnormal proliferation of

lymphocytes or urmary protein; or a macrobiotic effect by the administration
of the compound to MRL/lpr'mice, NZB/WF1 mice, BXSB mice, NOD mice
" and the like which are spontaneous model animals with autoimmune . °

diseases. |
Experimental Exa.ﬁple 1 (Inhibition of allogenic mixed lymphocyte reaction in
rat) | | _ ' '

~ The rat a]légenic mixed lymphocyte reaction (hereinaﬁer referred to as
rat allogenic MLR) is carried out by a mixed culture of nylon wool non-
adhesive 'spleen cells from F344 rat as responder cells and spleen cell.from
WEKAH rat treated with mitomycin C as stmulator cells that are used at the
same ratio.

The responder cells are prepared as fdll_ows. A spleen is rémoved from

a 4- to 10-week-old F'344 rat and a single cell suspension of spleen ce]l_s is
obtained by the use of RPMI1640 medium (containing kanamyein Sulfate 60
ug/ml, penicillin G potassium 100 unite/ml, N-2-hydroxyethyl-piperazine-N'-
2-ethanesulfonate 10 inM, 0.1% sodium hydrogencai'bonate and L-glutamine
2 mM) supplemented with 5% heat-inactivated fetal calf serum (hereinafter
referred to as FCS). After hemolysis treatment, the spleen beils are passed
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( rh2lL-2 al one rh-1L-2 i s added / not added The
conpounds of the present invention show an I C50 value (a concentration to
i Ahibit by 50% of fromabout 1 nMto about 50 nMin the IL-2-dependent
proliferation of nouse T cell line CTLL-2. Experimental Exanple 3
(Inhibitory effect on del ayed type hypersensitivity reaction in mce) 80

FﬁléB{);CEi\(/:Vi at \gfﬁay gp%ﬂég}g are se {Sllgtal Zﬁd ?1‘%"5 ijﬁcut anﬁrﬂcﬁe(} t| on to

sol uti on. %gﬂ‘?%gl%ﬁsa&ié dite § Voialé a&fds@éutéaecoh%ﬁﬁwﬁn 6fmﬂcéllsmllb90t in

mce i s nmeasu usin me ‘measuring apparatus (TK-
Neur osci end;he@rse oﬂRElM)IMMmmhnam&ammﬁxg b@'ﬁ?\(Meﬁcaﬂwﬂm&lmdlﬂ%on i s

inj_ected.irﬁ& right hind fo ‘f a‘%ﬁd in order to induce del ayed

hyper sensi t DA TEERINGLLT PENRIMr 24 hours from the

i nj ection, h ght hind
nﬁi(?¥aga| 3 a%]e s 4 eogi B8 tsalszfﬂllb%g h@l&@hwﬁeﬁtvéa

foot is neasure are examn by the differences -
of the footfromladetd ImtwmekmldtWKAHy-atand alsingje celh suspension of spleenreglli n

lIhI‘GYEVOl Egeggfgyyﬂggé foot gﬁ&@ 2n |ad| cat (}e%‘?f DTHHEFeaﬁ{fﬁ A& Entns

peri pheral Pﬁﬁ?ﬂ ﬁﬁ-é&e&%ﬁtﬁhé%%&ﬁ yeitt ElatoP7 O Ufd B0ahehutes.

admi ni stere ora consecutiv s fromthe day of sensitization.
The corrpoumd!seloivabhmg)tmmmaayﬁm suspenzion is adjusted o hyconcemirativanef

Exper| mont 40" E2lfsRLbn the pep R RO 4d modnns crntaafie L0 SR enct i on in
rats) A Sp'xﬁ%{bgp%oéﬁ%%fﬁg TG@EﬁdW%%'dé el“éen Ce? H’%ﬁ&?eﬂéx oRJe and

is used to 0 suspensi on o S us RPMI'1640
medi um (cont ai ri[‘]ngrdsspimﬂerlceﬂaﬂspemaont(mm[prep]agédby themethdd desgribed
pot assi um

above, the stimulator cell supensmn 50 ub) prepared by the method |
described above and a test aniple (100 pl) prepared by the use of RPMI1640
mediunl confaining 10% FCS are placed in a 96 well flat-bottomed micro test
plate and cultured at 37 C under 5% CO2-95% air for 4 days. S

The blastogenesis reaction of lymphocytes in rat allogemc MLR is
determined by a method using 8H-thymidine uptake as an index.. Namely,
after the culture, 3H-thymidine 18.5 KBg/well is added and the cells are
cultured for 4 hours. The cells are collected by a cell harvester and the
rad.loact1v1ty mcorporated into the cells is determined by a liquid
scintillation counter and used as an index for the lymphocyte blastogenesis
in rat allogenic MLR. . The inhibition of rat allogenic MLR is calculated by
the formula below and evaluated accordmgly

' ( cpmof MLR ) _ < cpm of responder )
_ _ with test sample cells alone
Inhibition = 1- : X100
(%) cpm of MLR with- > _ < cpm of responder ) '
out test sample cells alone

The compounds of the present invention show an ICso value (a

79



at 100 units/m, N 2-hydroxyethyl pi perazi ne-N -2-ethanesul fate at 10 nM
0. 1% sodi um bi carbonate and L-glutamne at 2 mM. After henolysis o
treatment, the cells are washed three tinmes with RPM 1640 medi um and are
adjusted at 5 x 10[err] cells/m wth physiol ogical saline for injection.
By injection of 100 [err]l of the spleen cell suspension into right hind

react on (moBevairaRey f bbby st ol ndm 485 L I Birbos U RM T bt
cells, bot %hi&ﬂ{k@d\%ﬁh&ﬁ%ﬁ@h'|yﬁph nodes are renoved and the

wei ght of I's measured. The test conpounds are exam ned by difference

bet ween t h&ExpegimentebExample 2 {Inftibitiore ofiprojiferation of interleultio? (He)- | ynph

" node wei ght, 81 s an indigat G | ddition, aft 4
days 11 om dspspdpef et cefida CRLL BiingRoed bTEathea 1 om tai i vel n of

the rats and tfmnmnﬁ%pg%d@@waﬁlawcmm@ OTPRA2 §¢prépdredteasur ed usi ng

automati ¢ henocyt onet er r ani mal (MEK-5158, N honkouden Co., Ltd.). Test

conmpounds aoncentraticonfiRX108 celle/mlipn RBMI1640anediunaicontaining 10% FCH.t er

L Ko 0 e e ST

host reacti 1gf b’ﬂgg ( ' dFREPMIP8L0, QNS .
System ¢ G}aﬁ?éé%#lgnﬁ?ghl n U%Q%U(gel)ﬁ]@?gﬂgg‘gﬁgaﬁrﬁén% stration (ﬁé&ﬁﬁﬂ
cycl ophospleantaining 10%FQS ixe plactd inak96 well Satrbettontadkaiiprd testipdatend by

I ntravenous injectio 1 ' n.cel | romfe e LEWrats at
5 weeks of @gﬂﬁwﬁﬂ%ﬂ&ﬁ&nﬁsﬁ%gﬁﬁ#@%%%@ﬁ UL Sy e@g ed by

determnin E.,S [ ' | e ' action.
Local |y uXatEep 108 1 B tho Bphirdant OF chK WU M rdhoRiP a5 SR

spl een cel IMTHY 845 Hrdimhethiylthiakal-2-F1)¢2,5¢diphenyltetrazoligim bhémidéloot pad of

femal e (LEWX Fl .ra ) ek f ang .af t 7_days opl | | ynph

nodes are rsgﬁlg%%ta 1%13,@3?«%? P%W‘Eﬂi‘gy 2ﬁglﬁan the ce Is are fheubated at%ela}’c

' for 4 hours. Then, 0.01N hydrochloric acid solution (100 ul) containing 10%
sodium dodecyl sulfate is added fhe;'eto and the cells are incubated at 37 °C

overnight. The purple formazan crystals produced are dissolved and the

~ absorbance at 570 nm is measured using a microplate absorbance

- photometer and used as an index of the ptoliferafion of the IL-2-dependent
CTLL2 cells. The inhibition (%) of the IL-2-dependent proliferation is

" calculated by the following formula.

absorbance when absorbance when
. ( tlgshia;:ple and > - ( th-1L-2is - )
-IL-2 are added added
Inhibition= | 1- not %100
(%) absorbance when ) : absorbance when >
: th-1L-2 alone - th-IL-2 is
is added not added

The combounds of the present invention show an ICso value (a
concentration to inhibit by 50%) of from about 1 nM to about 50 nM in the
IL-2-dependent proliferation of mouse T cell line CTLL-2. |
Experimental Example 3 (Inhibitory effect on delayed type hypersensitivity

reaction in mice)
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are rfeasured. Test conpounds are orally admnistered daily for 30 days and
7 days fromthe day of cell injection in the case of system c reaction and
| ocal GvH reaction, respectively. Experinental Exanple 6 (Inhibitory effect
on anti body production against sheep red blood cells in rats) Four to

si x-week-old male F344 rats are i muni zed by intravenous injection with 1 x

108 of sh d I Af 4 da f h
Fomoved. oed | HARBICEHSS Rt B wecks i age g seristiee tehpus WiseBoRc " ' °
cells are gg é%cﬁ%vﬂhr(?irmp@ﬂ?’mi% ﬁnd%hﬂ&t@dflﬁﬁﬁhﬁ% muﬁhﬁg sheep red

bl ood cells and guinea pi'g co enent. Ih this case, the body wei hts wet
wei ght s of (MeHSA) solutim. e&qmadaivs tﬁenaeﬂmtlzatmnpthemhnheafngh

Cr}g)e;sg][ed st co oijsg%seaare g aJIétIi g]vo%%;rg‘rlég dalél fBg{'%é'fd@ﬁ&@ ter .t he
adj uvant a'N’é\iz‘ost n @G@tit@?ﬁﬂdttﬁgféﬁ'ﬂéﬁﬁsﬁilBg@tﬁﬁmﬁww&lﬂaﬁsﬁsr a| ” .

0.5 ng) is suspended as an adj uvant l1tquid paraffin and
i nocul at ed mjectétbmmdheaﬁghhhind)focﬂrpﬁlmﬁdemltd mdteeﬂElHyredI After the

i nocul atiog up to day.,21 of .th ‘Luva ce o enge or. the

onset 011: aEl rs%smgﬂmfgaﬁ%’a?& ¢ L&HV &Bﬁsﬁf ﬂB‘Fr PFH‘ ¢ mjgetionyc

.ratio of t I ﬁi‘iiﬁgo m.lgl‘l higd l;pd f oot

pad of the%%%ﬁ%%gsure %y u5|\rllﬁHfoot fuma ?T%Ja%slgrl ng :

aﬁpaLat gsf (:iﬂl!as‘l?'éd Wosﬂ‘herlesil:(&mpghnds are A\l:;ﬂnﬁedby ﬂﬂeedmﬁ'wangﬁs‘dgr am of
the hind fqot of t rats is take ase ich the, de
destructloﬁﬁﬁffo‘hfrwq@m%ﬁl?‘im"?@ a3 days Bﬁ gWSﬁHP%W the, -

1 ntravenousiely @%fﬂﬁgwm@fo&gwﬁw at&qimﬁgfrea@ olt] alAtWhiglpichy, f Of

[ ere

21 days. Wen conpound 1's not mnls art ritis 1s urfd in

all 7 rat sthedmdbrabaghw WBtwi:lghhmftlgtndapnﬂéiﬂe@ anddhg mamber of! | i ng of

hind |inbs and des 0 f t.he articul ation
peripheral bﬂxoﬁ cells are also measured. Test compounds are

administered orally for 5 consecutive days from the day of sensmzatmn
The compounds of the present mventmn show statlstlcally significant
mhlbltory effect on DTH reaction by administration at 0.1 to 10 mg/kg. -
Experimental Example 4 (Inhlbltory effect on host versus graft reaction in
rats) | :
A spleen is removed from a male WKAH rat at 4 to 5 weeks of age and
is used to obtain a single cell éuspension of spleen cells using RPMI1640
medium (containing kanamycin sulfate at 60 pg/ml, penicillin G potassium
at 100 units/ml, N-2-hydroxyethylpiperazine-N’-2-ethanesulfate at 10 mM,
0.1% sodium bicarbonate and L-glutamine at 2 mM). After hemolysis
. treatment, the cells are washed three times with RPMI1640 medium and are
“adjusted at 5 x 107 cells/ml with-physiological saline for injection. =By
injection of 100 pl of the spleen cell suspension into right hind foot pad of
male LEW rats at 4-5 weeks of age, the host versus graft reaction (HvG
reaction) is induced. After 4 days of the injection of the cells, both of right
and left popliteal lymph nodes are removed and the weight of them is
measured. The test 'compounds are examined by difference between the
right popliteal lymph node weight and the left popliteal lymph node weight
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The ¢onpounds of the present invention delayed the onset of and decreased
the ratio of the onset cases of the adjuvant arthritis to a statistically
stgnificant degree and significantly suppressed swelling of the hind |inbs
and destruction of the articulation by the adm nistration of 0.1-10 ng/kg
t hereof. Experinental Exanple 8 (Inhibitory effect on coll agen-induced

[t 1 acut an@8.8 Piesig OF H Faficiarl ot RadieiBh RO a7 BBt e ieRRR"
whi ch are gf¢RecEHs,Blood ié oBtdindd Froifi thiloveiiiof thelrdts and thetmirmbegoPovi ne

type Il collagen at" 2 mg/m wth Freund s inconplete adjuvant at a volune
rati o of 1peripheralw &bpdlcells ismeasured nsing autdmatie hepyoaytemeten foreous

i njecti f. I L. hod,.i h f
el oo Snama REGR-5155, NifPRRORASH Th.oted Iy REEeoTRadad B oo, " ©
measur ed byny$iveHoh Sy lor/drallPadimtistdred aiaa?foiw dayd KftbP the MRjectiva gince

Co., Ltd.). Additionally, after 10 and 2 ays from primary--i mruni zati on
with 83  thelceHgen, the blood is collected and anti-type Il collagen

oo Rl Ces bR  ReTERBAFE B £ S S el o

o primary i gdyzation. Experinmental Exanple 9 (Inhibitory effect on
experinental allergic encephalonyelitis in rats) Eight-week-old fenale LEW
rats are i nmmuniPeremreitwo types af graft vienpug hostreastionsi(GvH rgactiom)aviicht pad .

ith 0.1 n f | si f [ d | di. i ni. 10
oyl i axe rrstmt foalbE Fedotiii | SiretSmic (VR réstlion t3 ithused by L
100 [ err] 0 iR{raYeacudMantintdtestivilof epSlophbesh amily aBh50 Fk8 3b BowesRIBM I ¢

synptons after 1 nmunization are judged according to the standards of 6
levels.  female (LEWxBN)F1rats and by intravenous injection of 5 x 10 7spleen cells
' from female LEW rats at 5 weeks of age to them on the next day. Test

compounds are examined by determining the survival time after the

induction of systemic GvH reaction. Local GvH reaction is induced by
subcutanéous injection of 2 x 10 7sp1eeﬁ cells from 5-week-old male LEW
rats into the right hind foot pad of female (LEWxBN)F1 rats at 5 weeks of
age and after 7 days, popliteal lymph nodes are removed and their weights
are mieasured. Test compounds are orally administered daily for 30 days
and 7 days from the day of cell injection in the case of systemic reaction and
local GvH reaction, respectively. ' _' N "
Experimental Example 6 (Inhibitory effect on antibody production against
sheep red blood cells in rats) _ '
) Foui'.to ix-Week-old male F344 rats are immunized by intravenous

" injection with 1 x 108 of sheep red blood cells.  After 4 days from
immunization, the spleen is removed, and the number of anti-sheep red
blood cell antibody producing.ceﬂs are counted by direct hemolytic plaque
forming assay using sheep red blood cells and guinea pig complement. In

_ this case, the body weights, wet weights of thymus and spleen, and the
number of spleen cells are also measured. Test compounds are orally
administered daily for 4 days after the day of immunization.



Score 0: No synptons Score 1: Wakness.of tail Score 2: Wakness of hind

| i mbs Score 3: Paralysis of only one hind |linb Score 4: Paral ysis of both
hind.linbs Score 5: Incontinence of urine or death Additionally, after 20
days fromimuni zation with MBP, the spinal cords are renoved fromthe rats
to make tissue section and the histology of themare investigated after

2 ni ot er EaporPegial Bxaspia 2 ABREGey, oS0 4 SOAVARG A ARTEB I Bbher | mont a
Exanpl e 10 (! ”Eé&@ﬂb&r&ilﬁﬁﬁtb&@eﬁﬁﬁﬁmsall Athit, U Reg) ¥ Bukpended as

Ei ght -week-ol d female LEWrats are imunized by intracutaneous |njection to
t hei r ri ghanisidjuaivantoin ¢ddnhof hqmdlpmtaiﬁh andinoculated tﬁrﬁherrdbboﬁtati)

_ gdj uvant c %%Iﬂmﬁﬁfﬁﬁg’%?f ul@l e, ant %‘?"?’hﬁ’ tg%}%gfagﬁgrl fied from
ovi ne ret t ©H37 RA. 84
Onset and agd\@ml Gip fésemsglo}'abseﬁs‘e BEthe hﬁ@d o artBFE iscohad E&&; ah oaing

i mruni zati o ess of uveitis .1s judged according to t
st andar ds. tHecday of oniet ofdrthritis and tﬁewahohfthéainsebcateme détepmineda of

hypopyon) - EBeweiling ot st ad ©eligrd of 9?“’” 3 mersgesd by ™
fg(rjr;)sllegnflr%m hebfg?%ﬁ?gﬁnﬁglﬁﬁ% Egyg%%l?l on a tt hgrﬂ%%ﬂfé]ogy of i Fllefn ?;e_ .
i nvest i gat At dayt2d, theaoentgpnvgrannef the/hind foos iof the ratslis taken, based on

which the degree of destruction of articulation is evaluated. Test

compounds are orally or intravenously administrated from the day of |

adjuvant inoculation da.ily for 21 days. o | '

When the test compound is not ad_min.isteréd, arthritis is found in all 7

'rats inoculated with adjuvant at day 9.6+0.5, along with sweﬂing of hind

- limbs and destruction of the articulation. | -

The compoﬁnds of the present invention delayed the onset of and
- decreased the ratio of the onset cases of the adjuvant arthritis to a
statistically significant degree and significantly suppressed swelling of the

hind limbs and destruction of the articulation by the administration of 0.1- 10
- mg/kg thereof,

Experimental Example 8 (Inh.lbltory effect on collagen-induced arthntls in
~ rats) . _ _

Seven to eight-week-old malé ‘Sprague-Dawley rats are
‘intracutaneously injected by division of 5 portions with 1 ml of emulsion
which are prepared by mixing 0.1 N écetic acid solution cbntainiﬁg bovine
type II collagen at 2 mg/ml with Freund’s incomplete adjuvant at a volume
ratio of 1:1. After 7 days, re-immunization is performed by intracutaneous
injection of collagen emulsion prepared by the same methed into the root of
tail. The swelling of right hind foot pad of the rat is periodica]ly measured
by using foot volume measuring apparatus (TK-102; NeurQsciénce Co., Ltd.).

Additionally, after 10 and 21 days from primary immunization with
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Score 0: No infiltration of inflammtion-associated cells Score 1: Slight
infiltration Score 2: Wak or light infiltration Score 3: Medium-
infiltration and partial destruction of visual cell..l1ayer Score 4:
Remarkabl e infiltration and conpl ete destruction of visual cell |ayer Test
compounds are orally administered daily for 15 days after the day of

| mruni zati on eLi .fect .on vi val nice
‘as ‘a nodel °Bpa§$'8*nﬁh§:@8831§§gﬁ%§ ﬁq]j’pég H:g ﬁﬁg%?n%’?fi %&ﬁ{ are
oral |y admiggi-3hfisGlehsurtd By MRISA Methed: "f'@ét ¢dipaaas ave orally or

prophylactic eftfect, daily adm nistration is continued until 8 to 45 weeks

of age and mtnav'eheusbstuhnmtemﬂdmbrﬁpél& days;ﬁfomthedamdfprmauyzo weeks
of age. l\/brtallt¥ gurl ng the adm nistration period is recorded and bl ood
and urine obt ai ned fromthe ani mal s are rreasured for the .

titers of oo serum and
proteinin e ur| ne. g@bw%gperl meg¥ 12 (Prol ong?%g ef fect of .
skin graft emcephhhweldnsinna@)aft in rats) A fuI | -t hi ckness skin graft
(15X15cn) rat, or LEWrat .i rafted to a
graft bed on t Q%‘“ﬁ@l‘ﬁm ?%Weigyéﬂ&?%ﬁ%%raft i s
covered wi | {ho @,yggd FPdedn@ays after -
the graftin aﬁ% ?}?’ n grgﬁﬁd 0 servggogpﬂﬁy unt 1 si(ﬁ{ral S ?ej g?t ed. The
skin graft cnmpietasadbuvadticontmnmg 200 qu uﬁmgreléﬁ%asuc pmtelm(MBIB ppified| i um
of the ski graft_ S weqroms and .t ned nunber of days from
the_;.gra_ftl f-ﬂi‘l 3 pigs aud Lb& &5 UHest conpounds
ar.e '“t-rap%béﬁiﬂﬂéxhﬂm RA 2V PREHHferHonRAtit Eﬁﬁﬁﬂiﬂ&ﬁ%@x’ﬁﬂnﬁﬁﬁ%&ﬁﬁﬂ' y once

a day for
are Judged according to the standards of 6 levels.

Score 0' No symptoms

Score 1: Weakness of ta11

Score 2: Weakness of hind limbs

Score 3: Paralysis of only one hind limb
Score 4: Paralysis of both hind limbs

Score 5: Incontinence of urine or death

Additionally, after 20 days from immunization with MBP, the .spinal
cords are remdved from the ré.ts to make tissue section and the'hist'ology of
them are investigated after staining by hematoxylin-eosin method. Test
compoundl are orally admmlltered dally for 20 days after the day of
1mmun1zat10n
Expenmental Example 10 (Inlubltory eﬂ'ect on experimental autoimmune
uveitis) ' '

Eight-week-old female LEW rats are immunized by intracutaneous
injection to their right hind foot pad with 0.1 ml of ‘emulsion of Freund’s
complete adjuvant containing 80 pg of soluble antigen (s-antigen) purified
from bovine retina and 100 pg of dead Mycobacterium tuberculosis H37 RA.



In the control 'group admi ni stered with vehicle alone, nean survival tine
for grafting the skin of a WKAH rat to an F344 rat was 7.0 +0.0 days. The
results obtained by oral adm nistration of Conpound (I-a) of the present
i nvention at a dose of 1 ng/kg or 10 ng/kg are shown in Fig. 1. The
conparative conpound 1 was 2-am no-2-(2-(4-(4-phenyl butyl oxy) phenyl) -
et hyl ) propape- 1, 3-di ol. di sclosed in W94/ 08943,, conparat, ve c ound 2 was
> i ho o ey anst seFiquenns B Yol A58 BeIpRIray IATRRHAS Adeteboed | n
WD96/ 06068 4 Badon " ScrfoushesfoR ivaitis isdldgel BeftdihB Yo the Hllowi
adm ni stered wth the conpound of the present i nvention upon graftin
the skin ofstenddédd. rat to an F344 rat was 16.6+ 1.2 days, and the nean
survival time of conparative conpound 1 and conparative conpound 2 were
11.9 + 0.7 days and 15.6 1.4 days, respectively..The conpound of the
present in L BN mmtﬂﬁf‘ft survival days statistically significantly
as corrpare?tg%é?hgac]%ntro group and conparative conpound 1 group. It -
showed an Sgore 3} Weaky orllighti (hypefémid ofiirish and emergence of eamdatelir?. The
nmean survi val Liwnggrafting of the skin of an LEWrat to an F344 rat
was 8. 20. 4 aFIRFIoT ¢ €% t hat upon admini stration of Conpound (l-a) of the
present i.n | §n thus showing a 86 - statistically
‘S%H{'é? M@uﬁpgs?ﬁﬂ'ﬁ_ it h§3’°§g5ﬁ’

si gni ficant prolonging e npared to the control group adm nistered

wi t h vehi ciSeoré 8nStrongmotiveable hypupyoncan® exéplithalmioght change on

al l ogenic skin graft in rats) The changes in body weight in rats of

Experinental Exanple 12 on testing of allogenic skin graft in rats, after:
13 days of con ' r LN S1 T Ate a0 10 fjﬁe‘fﬁﬁ]

- compounds are W°¥W§%%.13A@%ﬁ%%mﬁ&&%‘?%?ﬂt %ﬂgs%%g% nﬁ'nl st esr ed

with the carpeendved fidm theaatsnto makertissue ssetioncdindhthe histology of théxrig

wei ght as i.n the control ereas the group a én stered with

roup,
conpar at i vanvesHgate aﬁtgrﬁga{q;ggby ematoxy -€osin metho

of

Score 0: No infiltration of inflammation-associated cells
Score 1: Slight infiltration _
Score 2: Weak or light infiltration "
~ Score 3: Medium infiltration and partlal destruction of visual cell layér
Score 4: Remarkable infiltration and complete destruction of visual cell layer

~ Test coinpounds are orally administered daily for 15 days after the day
of immunization. o | _'
~ Experimental Example 11 (Effect on survival of MRL/lpr mice as a model of
spontaneous systemic lupus erythematosﬁs)
Test compounds- are orally a_.dininistered to male MRL/lpr mice. For
" the assessment of prophylactic effect, daily administration is continued until
8 to 45 weeks of age and for the assessment of therapeutic effect, until 16 to
20 weeks of age. Molrtality. during the administration period is recorded
and blood and urine periodically obta.iﬁed from the animals are measured for
the titers of anti-nuclear antibodies and rheumatoid factor in the serum, and

protein in the urine.
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- group adm ni stered with conparative conpound 2 showed a suppressive effect
on the gain of the body weight, which is attributable to disorders of _
gastrointestinal organ and therewi th associ ated decrease in food intake. As
aresult, there is a risk of serious side effects such as nutrition intake
di.sorder due to increase of dose and |ong term consecutive adm nistration,

andfurthe at al n | n .contgast dvmth
t he compou qu?éalgﬁﬁ’%‘gﬁf ﬁm fﬁﬁﬁé’ SW%@‘%‘%&% ody
vei ght as LRgfGRANE) group, whi ch |nd| cates that the conpound of the _
present inventi on s a_hig af'e i mmunosuppressant with _less toxicity,

which is free d& ﬁM%@ﬁ(@iﬁfé1§¢@éP§a 4=weekroldmale WKAR o 14

Grart 1 1 3t o Wb Frinil o6ia Bratf beditn fihatieht a F wRok Hif Ahle® St 00
oty hete“’mﬁ’i' ﬁﬂép'ﬁmef‘{r @é&%@k‘é&%ﬁﬁ%éﬁ@fﬁégﬁﬂﬁeahd%dﬁd(es of

male ACI/ N rats at 10 to 14 of age usi.ng vascul ar anastonosis. The.
transpl ant dﬂamhmndageamqmnimﬂ&daybaﬁm&etm%mgtm thesskiof gnafbiscessat i on

admi nj ster @ tss’ewga«?@iut ¥ “iuvl'fnéa* reiggds  ThelkiR e e ot on

‘Experi ment g enal graft
eﬁwﬁh%nle?n ﬁgxgggwal@& REkLiGH of fid sleif Fiafbshoweld

- on aIIogenlc renal graft and beagl e dogs are used as

donors andneemq:sanﬂsmmedﬂnowwemhe numbdrmfddysﬁwmltheggnaﬁmgffoct on the
survival of transplanjed 87 I dne) exa ned orm ng surgery of
r enal trané'Ble&E‘LB&th Ken@asH gf W‘é%?laéﬂ?‘at B8t cq é%&rﬁvas col I ect ed
fromthe t serum
th 'igﬁ%%%?igbﬁgaﬂi' itk sveRiousRbr %&ﬁfﬁ&%&f@df aalgellg Sndfa Ser u

creatini ne ur€a nitrogen (BU peri nent al
(1 nhi bi ti odayffobldsdaygenesi s reaction of rat spleen cells induced by

- stimulation w tﬂ the contr a(\)/laglllo?lp gdmmlstered with vehicle alone, mean survival

~ time for graﬂ:mg the skin ofa WKAH rat to an F344 rat was 7.0+0.0 days.
The results obtained by oral administration of Compound (I-a) of the present
invention at a dose of 1 mg/kg or 10 mg/kg are shown in Flg 1. The
comparative compound 1 was 2-amino-2-(2-(4-(4-phenylbutyloxy)phenyl)- .
ethyl)propane-1,3-diol disclosed'ir.l W094/08943, comparative compound 2
was 2-ammo-2—methyl—2—(2 (4-(4-phenylbutyloxy)phenyl)butanol disclosed in
'W096/06068. '

_ ' As shown in Fig. 1, mean survival -time of the group a;dmini_steréd with
the compound of the present invention upon grafting of the skin of a WKAH

_. rat to an F'344 rat was 16.6:1.2 days, and the mean survival time of

comparative compound 1 and comparative compound 2 were 11. 9+0 7 days
and 15.6+1.4 days, respectively. The compound of the present mventmn
prolonged graft survival days statistically significantly as compared to the
control group and compafative compound 1 group. It showed an equivalent
prolongmg effect with comparative compound 2.

The mean survival time upon grafting of the skin of an LEW rat to an
F344 rat was 8.210.4 days, whereas that upon administration of Compound

(I-a) of the present invention was 20 days or more, thus showing a
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Inhi Bition effects of blastogenesis reaction of rat spleen cells induced by
~stinulation wth concanavalin Ais tested in the foll ow ng manner. A spleen
i S renoved froma 4- to 10-week-old nal e F344 rat. The renoved spleen is
opened with scissors and filtered through RPM 1640 nedi um suppl enented with
109%-CS using a stainless nmesh to give a single cell suspension of spleen

cells. After Jheoplysis tLeatnen t.he | een cells are passed through a E
nyl on wool 8 Mnﬁgﬂ -%%‘é’ﬁ%g’egﬁifecgrﬂé %mﬂaé'@aetﬂ.t%ﬁf@ Lgrou®y nyl on
non- adhesi ) are cultured in RPM 1640 nmedium - -
cont ai ni ng\é'S Ier%‘?ﬁé%ﬁg%gg%%%gﬂﬂr?'k 5 x 10[er] M 2- nmercaptoet hanol and
- 10% FCS at Expetfisvent£] ExainpleStd (Bddy weightidhaingefon alldgdific skin ﬁ'aﬂ:inrats) '

[err]Hthynidine 18.5 KBg/wel| is_ added and the cells are cultured for 4
hours. The cel IEheghanges/acdhedy weightdn rats of ExperimentalExampls 320ni vity

B L
conpounds giniifstP466R oF 10 Fm@ggﬁgﬁg%ﬁ%ﬂ gétgg%c@nt ration to

inhibit by 50% of from abou nMto a enesi s reaction
of rat spleen Axddhowmindig. 2ythe grovipcadministéredowithathaVcdmpovnd bfighst ri al

Applicability From vari ous pharnmacol 0gi cal testings inclusive of the above-

ment i oned  PX¢sentinventionghawed natnpal gainofibpdyaveighy asiin the contnod groupat

Co d ty. - ti . hal ticall t.abl id
ada i on_ s HhePond Wie BEGRT Aol BiCiRted it B Raraive p@hosha FABAIBEpr cos! ve
-action wi t paviip aBhiihidtered Wit SimBArRY cifiipdlihd 2'8hGREE o Rigiteksive®! At o

. to serious side effects, and are useful as Superior - _

i munosuppeffectoon thegain bfthe body widightyiwhichgb attribfitiible td/disvrders of he

Conpound ( and Conpound A of 'the present invention are useful as
synt heti c gﬂ@%ﬂ?%ﬁﬁﬂ#&%ﬂ,%ﬁbﬁnﬁw@wmmted dearease in fopdintake. As

_aresult, there is a risk of serious side effects such as nutrition intake

disorder due to increase of dose and long term consecutive administration,
and further, fatal consequences. ' In contrast, the group administered with
the compound of the present invention showed a s1m1lar increaé in body
weight as the cnntl_'ol group, which indicates that the compound of the
- present invention is a highly safe immunosuppressant with less toxicity,
which is free of the aforementioned side effects. ' _
Experimental Example 14 (Prolonging effect on graft survival of cardiac graft
on allogenic cardiac graft in rats) ' o i
" The hearts from the male WKAH rats at 10 to 14 weeks of age are
heterotopically transplanted in subcutaneous locatio_ns.,at cervixes of male
ACI/N rats at 10 to 14 wéek of age umg vascnlar anastomogis. The
transplanted hearts are judged to be rejected in the case of the cessation of
- heart beat, then survival time was calculated. Test compounds are orally
administered repeatedly for 15 'days from the day of transplantation.
Experimental Example 15 (Prolonging effect on graft survival of renal graft on
allogenic renal graft in dogs) | | |
Mongrel and beagle dogs are used as donors and 'recip'ient, '
respectivély, and then the prolonging effect on the survival of transplanted
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| mmurrosuppr essant. The present application is based on Patent Application
No. 86255/1997 filed in Japan, the content of which is incorporated
héreinto by reference. 89 Clainms 1. A 2-am nopropane-1, 3-diol conpound
of the general fornula [err] wherein Rerr], Rerr], Rerr] and Rerr] are
the sane or different and each is a hydrogen or an acyl; a pharmaceutically

2 am nopr ofaBeY Lexptied By RSP REDS HRarY b %ﬁ#her%ﬁépgmiﬁer
2 aM 10-2- (kTGS LG A AIRYEA B K PRRRRIH B el

phar maceut i cal cepta ‘e acl tion sa ereo a ydrate
t hereof. 3 peribd)tnilyrktmﬁasuné the dewels ofigerum ci‘eatmmrpanddﬂeaduﬁeail ol

conmpound acgordin claim1 or 2, a pharmaceutically acceptable acid
addi tion sé!lf}"gﬁgmgr a hydrate ther eof 4.  An i nmunosuppr essant

cocor di ng s §jor ,bﬂ:.gi@ﬁ it cce?pﬁbﬁ&&ﬂ (c)#aﬂ%q{rpound

accor di ng tO C a phar TB.CG |ca € acl on salt

t hereof or @ﬂb!ﬂ&@éﬁb?%tﬁ@matﬁnw&wmmm rejection conprising, as

an active ingredient he 2- am nopropane- 1, 3-di ol ound according to

claim1 or 2, dqh:hhmeﬁ'eahafbkﬁogmmmrmﬁmm&atl leen ealls indueeddy or a
hydr at e ther,e An..agent for. th revention of.treatnent of
graft- versmwh%yé%&nmﬁ@%g teated in é@e@ommr the

2- ami nopr opane mmﬁ [ y ll
phar maceut i cal I[;}/ éccepta e acl offt %t?&c’)g@s&av eEt ere QJF or ydrate
t hereof, 7 renibvedmﬂeeri is opérmdaweﬂr—zsﬂssnrscand ﬁhnrede hhruxfglnBPMHrﬂMe

2 am nopr opaRLIm SupplemoRi L 0KE S sEE & stpiensmept 36 give a singls
~phar maceut iggl é@ép@ﬁﬁ_ﬁﬁt fipfleen cells. After hemolysis treatment, the spleen cells
o are passed through a nylon wool column and non-adhesive cells are collected.
The collected nylon noneadhesive cells (5 x 108 cells/ml ) are cultured in
RPMI1640 medium containing 5 ug/ml concanavalin A, 5§ x 105 M 2- |
mercaptoethanol and 10% FCS at 87 °C under 5% C02-95% air for 72 hours.
*H-thymidine 18.5 KBg/well is added and the cells are cultured for 4 hours.
The cells are co]lected by a cell hah'rester and the radioactivity' incorporated

into the cells is determmed by a liquid lcmt:]latxon counter and used as an
index for the blastogenems of rat spleen cells. .
The compounds of the present mventmn show an ICao value (a
concentration to inhibit by 50%) of from about 1 nM to about 50 nM i in
- blastogenesis reaction of rat spleen cells mduced by stimulation with
concanavalin A, ‘
Industrial Applicability
From various pharmacological testings inclusive of the above-
mentlone_d.Expenmental Examples and toxicity testing, it is evident that
Compound (I) of the present invention, a pharmaceuﬁca]ly acceptable aciﬂ
addition salt thereof and a hydraté thereof show superior
immunosuppressive action without inhibitory action on body weight

‘increase which is related to serious side effects, and are useful as superior
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‘acidraddition salt. thereof or a hydrate thereof, 90 8. A pharnmaceuti cal
conposition conprising the 2-am nopropane-1, 3-di ol conpound according to
clfaim1 or 2, a pharnaceutically acceptable acid addition salt thereof or a
hydrate thereof, and a pharmaceutically acceptable carrier. 9.

2- Ami no- 2- (2- (4- (1- hydr oxy- 5- phenyl pentyl)phenyl)et hyl ) pr opane- 1, 3- di ol, a

compound. Mt col o Berel le AL ARy Rl Un NI RaEGHP MbBlvRL, B! o1 o
2- Ani no- 2- (GorhfohRd T mbﬁ?&mﬂwmﬁa lse’ﬁt@n%ntﬁn%@&éé’fﬂl hRer eof
wherein am no group and/ or hydroxy group re I's) protected or a salt
t her eof . 9Xsynthetic intermediates for Compound 00 wh.lc is useful as an :
immunosuppressant.
 The present apphcatlon is based on Patent Apphcatlon No. 86255/1997

filed in Japan, the content of wh:lch is mcorporated heremto by reference
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Claims
1. A. 2-aminopropane-1,3-diol conipo;xnd (;f the general formula

CH,OR®

| o |
R‘RZN'—c::—(CHz)z—Q—c":——mqu.-@ (I)

CH,OR*

wherein R, R?, R® and R* are the same of different and each is a hydrogen or
an acyl; a pharmaceuincally acceptable acid addition salt thereof or a hydrate
thereof . :
2. The 2-aminopropane-1,3-diol compound according to claim 1, which is
2-amino-2- (2-(4-(1-oxo-5Qphenylpenl:yl)phenyl)ethyl)prbpane-1' 3-diol, a
pharmaceutmally acceptable acid addition salt thereof or a hydrate thereof.
3. A pharmaceutical comprising the 2-aminopropane-1,3-diol compound
~ according to claim 1 or 2, a pharmaceutically acceptable acid add1t1on salt
thereof or a hydrate thereof.
4. An immunosuppressant comprising, as an active ingredient, the 2-
~ aminopropane-1,3-diol compound according to claim lor 2, a

. pharmaceutically acceptable acid addition salt thereof or a hydrate thereof.
5. A suppressan_t of rejection comprising, as an active ingredient, the 2-
aminopropane-1,3-diol compound according to claim 1 or 2, a |
pharmaceutically acceptablé, acid addition salt thereof or a hydrate thereof.
6. An agent for the preventmn or treatment of graﬂ:—versus-host diseases
comprising, as an active ingredient, the 2-aminopropane-1,3-diol compound
according to claim 1 or 2, a pharmaceutically acceptable acid addition salt
thereof or a hydrate thereof, .

7. An agent for the prevention or treatment of autoimmune diseases or
allergic diseases comprising, as an active ingredient, the 2-aminopropane-
~ 1,3-diol compound according to claim 1 or 2, a pharmaceutically acceptable

acid addition salt thereof or a hydrate thereof.
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8. A pharmaceutical composition comprising the 2-aminopropane-1,3-diol
compound according to claim 1 or 2, a'pharmaceutically acceptable acid
addition salt thereof ora hydrate thereof, and a pharmaceutmally acceptable
" carrier.

9. . 2-Amino-2-(2- (4-(1-hydroxy-5-phenylpentyl)phenyl)ethyl)propane-1 3-
dlol a compound thereof wherein amino group and/or hydroxy group are(is)
protected or a salt thereof.

10. . 2-Amino-2-(2-(4-formylphenyl)ethyl)propane-1 3-diol, a compound
thereof wherein amino group and/or hydroxy group are(ls) protected or a salt
thereof. '
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