1 DESCRI PTI ON AM NO ALCOHOL COVPOUND [ TECHNI CAL

FI ELD] The present invention relates to an an no

al cohol conpound having superior inmmunosuppressive
activity or a pharmacol ogically acceptable salt
thereof, and to a pharnmaceutical conposition having
peri pheral blood | ynphocyte count |owering activity
t hat denonstrates superior physical properties and
phar macoki neti cs. [BACK%EE%Q%% Conventionally in
the treatnment of imunity-relate di seases such as
rheumat oi d arthrit AYIR@JRISIONOL G0¥BPINAUNe di seases,
anti-inflammatory drugs such as steroids have been
used against inflammatory reactions caused by an
[FRSHYERAL Y¥RARle response. However, this treatnent is

mer el-y, .a ol : her nd_d I
e p%tgg%lﬁt{ %in%nt%&g dﬂate@ go Sanﬂg%) Gep LJ.>_'E .Lgo%pou.nd

a_fun amen! cure. | tion, mh] st normalities
haﬂﬁnghéuPﬁﬁUm%JSV@PQﬁWPHﬁﬁﬁ§1HES®C¥RN%¢YT@Eoﬁted to be

pHAALYEd %&ﬂlﬁﬁaggéﬁéaﬁe diabetgs, cﬁrldagﬁpbéiii s (see,
for exaﬁ% e, n- Pat ent Docunent 1), '‘a drug as yet
phegmgeedeved opedreaphble fefviger pecinhryaflhbdecd lymphocyte

c&n%{%gggﬁ%ﬂﬂge%cti%t{y he At Rehohands é%e‘é%%%{@f‘gph%fsi@al

or suppressing the Inmune response |
propersies yaidnpdrrancot gretgicevent i ng  rej ection
reactions during organ and cell transplants, and for
treating and preventing various autoi mune di seases.
[RAGKEREYIND AFdrvent i onal |y known i nmmunosuppressants such

as Qyc)Q8RPI b Ay (ESMe ANLE3ENR! b AUSHTRE), - AL SxdtoWn
to denonstrate toxicity to the kidneys and’liver, and

digiepRBAgANEh écaphesmebrist TGt hes randuSEhar t L SHarErgs

dfgégs@%geéﬁ%ﬂ£i%@lﬁﬁm£&6@ﬁ“d¥ﬂg§U&Hﬂ@@&?%§gr§i&55have been
effects, these drugs are still unable to denonstrate

usgfeqgaiest | inlABSEPPYESEAFE 1OPF cRAUS R PHORR FMpsTRg immune

re%?)\ﬁﬁéé.e sicdevelf aalis chBavheny ofs tResey Cl neismt-apees,
attenpts have been made to discover congounds havi ng
§

LHEFRPY ox7RS tAPeEn 8O UPEHT o L EPnfruReRdRIsPEEsi G¥ et vity.
FPO50G2s 2R9242/4 Ernglihsh éEﬁUEHéﬂEEQBSQ&fF%EE immune system
spec/ac/07.07.06 2 _The follow ng Iists exanpl es of

hqyﬁoﬂﬁsPﬁqﬁﬁbgﬁﬁﬁFgggaﬁ%gxa1nvolved in the onset of diabetes

and nephritis (see, for example, Nomn-Patent Document 1), a drug
has yet to be developed capable of correcting these
abnormaliities.

On the other hand, development of a method for suppressing
the immune response is extremely important for preventing
rejection reactions during organ and cell transplants, and for
treating and preventing various autoimmune diseases. However,
conventionally known immunosuppressants such as Cyclosporin A
{CsA) and Tacrolimus (TRL) are known to demonstrate toxicity to
the kidneys and liver, and although therapies combiniﬁg their
use with steroids are widely used to diminish such adverse side
effects, thesze drugs are still unable to demonstrate adequate
immunosuppressive effects without causing adverse side effects.

In view of these circumgtances, attempts have been made to
digcover compounds having low toxicity and superior

immunosuppressive activity.
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(1) A compound of the general formula (a) is known as
an i mmunosuppressant (see, for exanple, Patent
Docunent 1): [Chemical Forrmula 1] | CH2ZORX4 3RX2RXN-i
CH2ORX5 (a) RX in conpound (a), R represents an
optionally substituted, |irear or branched carbon
chain [which nmay have a double bond, triple bond,
oxygen, sulfur, -N(R ')- group (wherein RX5

repr &s ngglﬁ/ﬁ §0)y 5 ORIkl ¥r SHbskd bahdofipdeReants.

or optiona bstltuted het er oaryl ene, and may have
(10pt i @nabmyoursms& ithat senenall fospridngd)l y5sEBSYF tift &

¢l 0 st tadiedthpbenmaltyliyen
i BB e diar RBLLS nrpcgg )aéiﬁﬁgmz 3 Re4 and RX5 may

[dhemnhel§&wmmd@-dﬁfferent and represent hydrogen or
al kyl }. A&t orgh conpound (a) of the prior art has as
essential” 2 bstltuents two oxymet hyl groups

SRRyt LR’ same cébon atom (nanely, -CH2OR 4
and - CH2 5), the conpound of the present invention
differs f?on1conpound (a) inthat it has a_-CH2OH

{igr coppandd alaet Byl renresehyE Ff GRS ISUBLLY tIHRAFIGH Bl

lj(r%m_ar 8§r9:9£}1cl%tdo?a§]§oﬁ r@la@.@lr Meapren Cllheﬁg hake U@Sdchhﬂre?lb@nd

oun eneral fornul a (b IS knogn as
twplel bnuﬁ0§u9ﬁF€53éﬁ%f%%eeﬁ“ﬁ@ﬁ -e AP el SZEARL Rx

r%%%%}?rog[eg? en,ca| oﬂ:a(lrl@u |s@b311 iNREedRueyVWéZy ofv (b)

conpound (b)

optEipmes éHt sabmmgénhﬁ%waéﬁleflﬁe ?Iiﬁ'ié“aym}‘?g%r%%%]rﬂnéﬁéy
«ydregensat om %@)t@hﬁéd]&gréiﬂ:@st@iuﬁé@ cydlbam_zy or

represents a sin or an alk Iene X
opvxgmaééenﬁgb%ﬁJﬁﬂfﬁégbﬁt%ﬁQﬂﬁﬂﬁrO&n gﬁd %ﬁﬁf“&y

r2EPE eSEnt Sancf" Y W=9088 BLOMBan@n ol Kyff@femjtp anénrepRosent
yf oup’ an acyl group an acyl oxy group, an am no

hx#xnﬂﬁn an atk¥lami no group or the [ike]. FP0502s

P924 271 EnglhsBohb@isd atlobs O’Ehé:’%-&ls:ﬁeﬁf‘aCIﬁa{é)hsOEseéni‘Blal
Al'though it is essential that congoun %ﬁe same carbon
splbRiFIEGEBURYP PRI tHYS | SX PR FEREE e 6m

ound
afoRt ﬂia%qYLn ¢MeRr,* and -CH.OR,”), the compound of the present

invention differs from compound (a) in that it has a -CH;OH
group and a methyl or ethyl group substituted on the same carbon
atom as the corresponding groups thereto. |

{2) A compound of the general formula {(b) is known as an
immunosuppressant (see, for example, Patent Document 2}):

[Chemical Formula 2]

15 2
NR, R
y oy
W Z-——h-/&\%"/Xy (b)
’ K/\
3/ Yy
(CH2)mORy
[in compound (b}, R,*, R,” and R,’ represent a hydrogen atom or
the like, W represents a hydrogen atom, an alkyl group or the
iike, Z, represents a single bond or an alkylene group; Xy
.represents a hydregen atom Or an alkoxy group, and Y, represents
a hydrogen atom, an alkyl group, an alkoxy group, an acyl group,
an acyloxy group, an amino group, an acylamino group oxr the

likel.
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pharmaceuti cal conposition of the present invention

differs from conpound (b) in that the correspondi ng

group is a heterocyclic group in the formof a

pyrrol e group having a substituent on the nitrogen

atom Mreover, a conpound having a structure that

resenbles the structure of the conpound contained in

the pharnmaceutical conposition of the present

| nventi o, Ls ?Pt d%%%éﬂ@ﬁglW@@Esegﬂﬁ$undrﬂﬂhh§s a phenyl

publlcatlo A conpound of the general fornula gc)
gricsipk ABWht BaEi C PAPPRIEUD e s SAROSE €ONE 81 N6 i [t8

Lham.gal dAH a3k HRORRF fRrs from
péﬁgﬁégh-gg%%'42??3%5%%i2 4 (%? Pﬁ?%}acru [in conmpound
cc(rr@puﬁdz (bR ahatREhe r@@rrﬁéppﬁél%%@fw 18] ?flé%fe‘%ﬁocifdlc
g%%%hg_ é%r[raogygr 1A 9ULEH BBy b gtesp]tuent on the
oug compound (¢)” has two oxymet hyl groups

nxm@M@hyatomc}QCRZB and -CH, OR 4) substituted on the

sanelﬁgy'%gg OB ADouBSSEMN IR aSubshitwanthatt R@sembles the

conpoung the présent invention differs from
stovrgpourdof chke wosnﬁatmqitc%laeﬁcmdllmg PEapmaRg E cal
c@%apto@iltlgﬁ &t e %EQHQn@L@ﬁiénﬁ:b!&ﬁdlQﬁldt‘h@h&@ﬂBS@@rvhﬁﬁsoever

omas the corresponding groups thereto. In

HaddnﬁlﬁanEWQﬂﬂﬂ@gh conpound (c) has an essential group

(N the JapaLok & niwglengwypfa@%hmemc) the lerdri2)2- an

group and - CO (CH2 group in the basic backbon%
1mmex0@@@pr@ﬁ@a1€bn€ﬁ@andf%rﬁ%“ﬁ’éau ReteRF MPsrRERRutd Cal

[GAIResht QR ofs tshe present invention differs from

compound (C% in that the corresponding group is a
heterdmygﬂy dp=in Phe form a pyrrole group
1 NG ‘ e, )[u—(.w atomk) (4) A
Fggﬁﬁhund of4%he\ formul a\(dy is known as an

i mundsitgPessant (see, for exanple, Patent Docunents
i aghoaling [(Qﬂerﬁé?ala Foraul-aadk,FRAG0RS ﬂgezzgaaéEa@ i sh

dtranslatlon of P spec/gq&éO? 07tog é& 3 RLX rmqu
{ifferent, and represent a hydrogen ato vi' g yo!
Although compound (c¢) has two oxymethyl groups (namely, -
CH,OR,® and -CH,OR,') substituted on the same carbon atom as
essential substituents, the compound of the present invention
differs from compound {c) in that it has a -CHE;CH group and a
methyl or ethyl group substituted on the same carbon atom as the
corresponding groups thereto. 1Iin addition, although compound
(c) has an essential group in the form of a phenyl group between
the -(CH.),- group and -CO-(CH;).,~ group in the basic backbone
thereof, the compound contained in the pharmaceutical
compoéition of the present invention differs from compound (c)
in that the corresponding group is a heterocyclic group in the
form of a pyrrole group having a substituent on the mitrogen
atom. '
(4) A compound of the general formula (d) is known as an
immunosuppressant (see, for example, Patent Documents 4 and 5):

{Chemical Formula 4]
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n,, roH (d) R2 (CH2) OH [in conpound (d), Rl
represents a hal ogen atom a trihalonethyl group, a
hydr oxyl group, a |lower alky group having 1 to 7
carbon atons, a phenoxynethyl group or the like; R2
represents a hydrogen atom a hal ogen atom a
trihal omethyl group or the like; X represents 0, S,
SO or S@2; and n represents an integer of 1 to 4].
g*Al t hough conpgiind (d) has two oxymethyl groups
titutednpg the sane carbon atom as
e EentlafwgizgkLtuent und of the present
co und ) inthat it has a

[ i on

%hZOH group and a net or ethyl group substituted

on the same carbon atom-45 the correspondi ng groups
[lnhemmﬂqnndlmdadcﬂ%|represéﬂﬂmoagham@wﬁnnamam(da fieihad omethyl

stjt gro s.basic ackbon as.an
gr%H eﬁ%ﬁﬁ%ggx%th e cgﬁ%%un &€8n95WHé 3Vﬁn9h
Caphgmrﬁnngﬁblea@hqnmnmmsthybngmhuﬁ:eESthérxmna:oabcmﬁmieééﬁts a
' t e n rqu teroc clic
B e TS R 2R Poltd Ly St WAl dgoay oF Ehe
llg@lbsﬁ itcpeacenis tthe Sni ﬁ@ogJerSQat oand @n ricbecstmer dratfdteger
ofcomnpound of the general fornula (e) that has
I munosuppressi ve activity is disclosed by the present

appl fEHHUghn cgmpritet e dPahent twipplxivoat iph QﬂﬁMpa|XcNQOH
su@Q@Qtdt@Zl?’gg tk(é:’ %ta%t cQP&&[TEﬂ 62-1§< %%%{P(l%? sﬁgr %ﬁf %

thfv%fé%éauﬁdRofafrhf meﬁ@pt esrémntaorxydxf;@em dtrom ormaund {d)
inAD0 1 :PhOL ELLIHoN! DR Bl ERMASEAL 8.3 il gggn,at om

or a hydroxyl protectlng group; R repres fover
subFidAutgronp: the saBpr e3P 3kem AS ey @frrisp@nﬁngxgroups

théEIESent SsRn tebhy! @I\ﬁlo%@ﬁugomp%H&RB?SﬁQé S &bt & %ea
al kyl ene group; RS represents an aryl group or

PhEHHS ETPHP otf d A PP btpPA ARPTREABER < eaplebentoua, the
cotpydlir@gebnbaidPNh the pharmaceutical composition differs
from compound (d) in that the corresponding group is a
heterocyclic group in the form of a pyrrole group having a
substituent on the nitrogen atom. '

On the other hand, a compound of the general formula (e)
that has immunosuppressive activity is disclosed by the present
applicant in Japanese Patent Application (Kokai) No. 2002-167382
(Patent Document 6):

[Chemical Formula 5]
. R R’
R0 ) (CHz)n_{\ /\/\fxm\r—R5 (c)

NR'R? s
[wherein R* and R? represent a hydrogen atom ¢r an amino
protecting group; R® represents a hydrogen atom or a hydroxyl
protecting group; R* represents a lower alkyl group; n
represents an integer of 1 to 6; X represents an ethylene group,
Y represents a C;-Cyy alkylene group; R° represents an aryl group

or substituted aryl group; and R® and R’ represent a hydrogen



In addition, a conpound of the general fornula (f)
that has i nmunosuppressive activity is disclosed by
the present applicant in Japanese Patent Appication
(Kokai) No. 2003-267950 (Patent Docunment 7):
[Chemical Formula 6] R6 R7T R4 '"/\-/\ 5 R30 ---t X
atjﬁin Y-Z-R (0 1l NRL R2 [wherein R1L and R2 represent a
ydf ogen atom an amino protecting group or the |ike;

R3 réprmm&na hy deagamdatbe m s g@n@ygnowimula (f) that
resents | ower al kyl group; n

r ohe6td g, gL ou
hargegr esent. a(ﬁsls n eegaecltlggtji 1% déscko?%%rké’séﬁﬁspé?ﬁent
appkygurt dnofrpanesn Ranenbsipdidaedoni 1XOGEN ALOM O3B 67950

(Pghgeﬁlx[)ig%g}l%\(ggw §ubst|tut ed with a lower alkyl group or

_ represents an ethylene group or the |iKke;
[Cremigmrledemmslanclal kyl ene group having 1 to 10 carbon

atons or the_Lkike; RS represents an aryl group or
subsgé t ut ed & group or the like; and R6 and R

r ea:mz),a—— vogengat om or e like]. In view of
Ra@hesg Ci rcur%k nces, it is des(lqred to discover a

pharmih@uti cal conposition having low toxicity and
u erl nosuppr essive activit [ Pat ent Docunent
[W%]Pﬁ it ér naq(rﬁa}f eﬁ%ﬁﬁ?&aﬁ‘ i nAgSR/ @%‘9@13 an( EPERT 40B)tecting
gr¢iRateenthBotikentrR’ 2tedviisehinat 4 analroguhl 463t 'c&{‘ a hydroxyl
I nternati ona

Pat,ent Document
ot e § B N0 ds) AYILF SO Pat e]réwelﬁoééhié%tgrqupr n
reHnﬁ&&mﬂatamr&ﬂtd@ablbﬁaliKHW6WOQ3£6§¥£H%ﬁts[5ﬁlé%? en_atom or
rnatio Publ i cati on W)03/0

o R i B G gE. Pell i SRBpRFERLI T Cuted
mu\rn@képyemlkm@zeaﬁmﬁahgepmem @Q@p@eaéngs][ 2h2ARAAGEEN e

t at i,o Kokai, ) 2003 67950 6 Non- Pat ent
grcg%{:%%eﬁrte@% ]% dnege N5t FBRERYLeER. BiouR davinggy)to 10
carhewr phpmofor mimnéhb@y R‘“’voépﬁéséntéwﬂ 409Gk oup or

suﬂs@é@%%r%&n rgmlf_ ém%mh_m [aFr)lrdORlS earplc} OR7 breepsroels\é%g: g y
hydrogen atom or the likel.

In view of these circumstances, it is desired to discover
a pharmaceutical composition having low toxicity and superior
immunosuppressive activity.
[Patent Document 1] International Publication W094/08943
(EP627406)
[Patent Document 2] International Publication W096/06068
[Patent Document 3] International Publication W098/45249
[Patent Document 4] International Publication WC03/029184
[Patent Document 5] International Publication WO03/029205
[Patent Document 6] Japanese Patent Application (Kokai) No.
2002-167382
[Patent Document 7] Japanese Patent Application (Kokai) 2003-
267950



As a'result of conducting extensive- studies over many -
years on pharmaceutical conpositions, the present
inventors found a novel pharnmaceutical conposition
having low toxicity and superior inmunosuppressive
activity, that is useful against rejection reactions
during various organ transplants or skin transplants,
aut oi nmmune di seases or other immunity-rel ated

di seases such as system.c | s_eryth t S
Nere BaEeRt POKPERFi 11 s FLBBFY nyjbS Fg?o%lmg’r g’?ilit'l’r%ﬂ >
(19K6) et abuaSoll Smmuilidarostel t1%7, asbeoatItitis,
dermat onyositis, scleroderma, Behcet's disease,
Crohn's disease, ulcerative colitis, autoinmune
dtepabitk s, omplastieemen]a, i di opat hic
t hr onbocyt openi ¢ purpura, autoinmupe henol ytic anem a,
[Rublblem &0 del 8PS Prabtsi MATE1H8nphus, psori asi s
vul garJ 3, 8001 tdsS copHROENSS '@haNNE BLdirebYEsS many
Sjogren”s syndrone, 1diopathic interstitial .
yeETEUnDNP e @B ASE Lir @ aRd PRfe, L PEGF DL Yventors

£ oadnlde L9 é&ngf aﬂﬂé!r%%te@ﬁ’i:‘ca@ln Hokbb it PEronehiial ast hnegicity and
myocar

Irtrs,” cardionyopathy, aortitis syndro .
syEstioyotamgl e UNPARAR EYT G 18y AHr ot g %ﬁ?%ugfﬁ‘%%ﬁ SFy
r%&gﬁ%&%ﬁn§%§ﬁhidﬂspthiﬂﬁpm§ﬁ¥3u§,prﬁiﬁﬂﬂﬁﬁm%pﬁants or skin

ephr opat hy, menbranoproliferative .  verelated
t i roTpdenk o ePHrd iIsnef 8EeFAS%0 MEr BFRTT SCIEPOEY ¢
aFSERGENLEL Cas NERAREhL L STugASkheRba g, S heuatoid
Inflanmatory neuropathy, atopi.c dermatitis c@r-sonl c
apHotidsensPel vy aFithat i %[ 1rosifigfer ROt TSNS PPV Y,
agrgt%{‘ggtteii%igl, C&ineoaydanian s ciekeanyosiliay,oscseroderma,
adul t-onset diabetes, insulin-dependent diabetes,
Behmagtiisdl didpapet €501 Refb3Erodr§572-+VE ‘
a?{(gﬁﬁﬁe(’ﬂ@ﬁgﬁiﬂiissﬂ ablAst Nepifeapat hydiopathic
ubulointerstitial nephritis, pri gar ;R %;n% ia, multiple
LT emiRssitePept f nRHPUSEl eFBSTHY €10 Sﬂél ST Ul m hant
sDeRAdd S auc¥lidlnd %hﬁbs,pﬁiﬁ@sie?mmﬂri@erﬁaﬂiﬁ@'
and septicema, infections_ suc s fun I -
Wﬁg%@ﬁm‘;sﬂﬁ?nw-?%?f é‘rY&%EfLBt oY enialﬁf EEYTons 'ldmpatlluc
168LALOMASAULALuHERAS Eooapebr At CafhaTofa) lsargpidosis,
- ~cardi onega arrhythm a, angi.na _pector ar
Sl SeTiR d e bOSOIRPaRHRT R T SR e AReT ST e of Cpe Ll
cggggé@;é%a%ywal@ﬁtﬂtisagsyaargme eniseithyopaadiadr jefpreton
varix ‘and circul ator i sorders, _.cent r -
SypST et (IREOHSEY BUIPIAEY APYREY ran 188y, gg%%{ek? aéphizosis,
LeREAthes Renkbpsony s mtimbeaseprstifeiativer ebr al

Infarction, .cerebral .ischena LD, JERNG .
BEPREALTHPRIIERP 2 o TN igg,o meﬂﬁ}l?lg %3{1%%85 9% hofea, oo
RBhkepsy, arvuksi angraviper dotlammarory neuropathy, atopic

dermatitis, chronic photosensitive dermatitis,

hyperphotosensitivity, decubitis ulcer, Sydenham's chorea,
sclerosig, adult-onset diabetes, insulin-dependent diabetes,
juvenile diabetes, atherosclerosis, glomerulonephritis, IgA
nephropathy, tubulointerstitial nephritis, primary biliary
cirrhosis, primary sclerosing cholangitis, fulminant hepatitis,
viral hepatitis, GVHD, contact dermatitis and septicemia,
infections such as fungal, mycoplasma, viral and protozoan
infections, cardiovascular diseases such as cardiac failure,

cardiomegaly, arrhythmia, angina pectoris, cardiac ischemia,
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di sorder, encephalltls meni ngi ti's, anorexia and
bulima, and various diseases such as | ynphong,

| eukem a, polyuria, thamuria and diabetic retinopathy
(and particularly against rejection reactions during
vari ous organs transplants and skin transplants, and
aut oi mmune di seases such as system c | upus

eryt hemat osus, rheumatoid arthritis, multiple

ar?:%lﬂégéle%@?ﬂ%:]smgtﬁ{? | der nQ%l}E a%')d cIQHﬁla%yowlgekdgs,

5% {0 provide a pharrmaceuti cal
ce%@ﬂ‘ﬁ@shétﬁus:@msaemldugseasaevemclammélahee‘hﬁﬂ s cBApdERd
havi ng | ow_ t.oxicity.and sup | RRSUPPIESS Y on,
degepty ty,alﬁ‘lﬁﬁgpn%cojrsoegﬁsgél %kg‘g%epg}%bl & salt thereof
ce@febal pheciatial, 0gepadds/icac ceptab| Eraste LoR het@groPhRenia,

addition, since it |s desjr co
B APRECR LT | BB onfst T on ? %n{’%%%se E?%crtlaﬁle: das es
diGRused, bync@bmﬁnﬁls pm’nlpig&ta‘ﬁ bmmmynph@dw]emeeu ngnd
and so forth, a bl e by PrLESent
vanieaft PRSI 545 OVI dleeYn;rl fth%mﬁér%ﬁe/eﬁ%acapgg%np05| ti orr];lurla
artdhati abst us efad i bprthne(mfopentheibidd agpseakes) rhdon

Iow Loxicit and.denonstrate At and ski
O&Scﬁ #r(\'ga varr18usér agl%a a%%&?%l S and skin
tm@pﬁaﬁem nextd @s:.toﬁmm digreasob vw@l e SPP BB EN{ 1 IPHE

A Seg\%.f HISQ%FQE}I}?M Sk hedeseri bedh spae Eb?@fééﬁ.s (N

compound contai ned in the
atpij_;aardmeemhtmais} .conposition of the present invention

has thfg f ol I OV, ?_%%erk,e\lﬁgle@;&riﬂ{l qn(,gm}lor[ GhemoCatovide a

For nut & wherein R represents a
pmhﬁ@deugﬁoap mmmletlhyl coEipinRea PO[rleSEAPS L CO

c mtfﬂ%}d g,\r 9 qu < u%v?%ogct_l.gyjay ge[rf&] %up@ggo&nﬁtﬁl@b@ﬁ@ﬁfés fve

stitute to 3 substltuents
aﬁﬁ\eﬂi}ed af phmﬂﬁ@@@zgabmweﬁgbie rErafdeatror’

c/ a 07 the- G eup g@flSI sting of a
aa%ag Ogtlg?nigg Efccvvg)?'aglﬁyé&gr oup, i ycl oal kyl
gr oupIn aaddiweonal koxse ditodp, %Wﬁ%&@n@ﬁ%ﬁﬂéﬁr 5'1 kyl

grou eu%ﬁcgweéo@ééﬁ@()hct%l1&5.1%@@11@%@ diy@Ages caused by
pci he present invention provide

aph@rm?alcemmplahrabd?m tyepheoieaicArAY a&“i:&r?pgaﬁﬁh
prgl\ﬁqu t%e%%r Ql)l'gé)c{ fB{J %h@l p}eséht invention is to provide a

pharmaceutical composition that is useful for the aforementioned
diseases, has low toxicity, and demcnstrates superior
physicochemical properties and superior pharmacokinetics.
[Means for solving the probleml]

The present invention will be described specifically.
(1) The amino alcohol compound contained in the pharmaceutical
composition of the present invention has the following general
formula (I'):

[Chemical Formula 7]

R’ /\ r
IﬁD//\\*//ﬁ\\v//z:;;B\\“//m\\//ﬁ\\R3 (I)
|

NH, RZ O
(wherein R® represents a methyl group or an ethyl group, R?
represents a methyl group or an ethyl group, and R® represents a

phenyl group substituted with 1 to 3 substituents selected from
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- pharmacol ogi cal ly acceptable salt thereof or a
pharmacol ogically acceptable ester thereof. (2) In
(1) , a compound wherein RL is a nethyl group, or a
phar macol ogi cal |y acceptable salt thereof; (3) in (1)
or (2), a conpound wherein R2 is a nethyl group, or a
phar macol ogi cal |y acceptable salt thereof; (4) in (1)
to (3), a compound wherein R3 is a phenyl group
substituted with 1 to roups ect e
RS EEPPI A A o = h R %ﬁ%? % ?%‘c“’ s 9%9?? N
c@ibadkyl oyesursl Isoxyw@r aﬂmoxgr gaomaraT@@ébggm@allq“;ﬁr alkyl

accept abl e sal t, . thereof; )a )
I BHpofin OW#e rein ﬁhﬁg TSR eny %Ig%up agj %?%pt)ed
Wi th ﬁhé:@r@s@ﬁ@Lwﬁye&ehentpxb#ﬂdam BhEhQWMﬁﬂ$UtGGﬁ%IStIng
of a lower alk roup and a r r
&8}10@?1&%)/]1 gc%e“b?m%ciuéldsg Yl?ie%: %%ag Pﬁunl%ar@ Vo2
pm@na%@hegwﬁu‘y @lﬂfb(eﬂlﬁal?bi (s?zﬂg ahtemh P ;md;v@bamarpqigglcally
a phen rqQup_substituted wi o0 3 groups
a@?ﬂ@@%@& ¥?B%f%¥ﬁ§ ?oup conS|st|ng of a methyl group
(and ardretihoxy gdsmprmndowharepm mag ot oFtdail| group, or 2
accept ble salt ther (1), any conpound

OWI ng conpounds or a
(Phar mago{1gbeakty, aacc:@p@abh@ weneinh8f dgf 2 methyl group, or
m no

an%l't“"}f?]‘aﬁﬁiﬁ?r‘f%wu nony%%ifq%: agt[ fé?éﬁ?%fn | -ol ,

(2)- am no- QL)FTEthB}A é{bOIlTB’Dh-yﬁ @M{IA&JQ:@R is a phenyl group
JELDNL RSNV LD A0K! LEYELOl s LAl I grous

cﬁﬁ&iﬁﬂﬂﬁgenylabimWﬂmoyﬂkpyrgxﬂmmz ¢l Foetemlyloproup and a

law%taﬁ% ﬁeﬁyﬁﬁout anoy??%%r%%co{ic%éiég]b%taacnc_ep_tg.?ole salt
tRea@tm0- 2- et hyl - 4- {| - met hyl - 5-[ 4- (2, 4 FPD502s

(g 2427/ Engl i sh 5an§I Qn.Qf leQ'Elgpgelfé:fg Q,?leg;logf&p
net iyl enyl) ut anoyl [pyrrol -2-yl }butan-1I -ol
sfbard M@ wethyl -tb (G1owewby| sElgcas@pizom the group

Shre iyl pheny! 1w pyELol oy ) buten-diiehy group, or 2

puamamﬂq@l@nynymmyb]lsywbq %EPBut an-1-ol
(%)an198 gn§ﬁgﬂgygeﬂe&éedn¥ﬂﬁﬁ 5)[6@((%)5'a compound wherein R’

is a phenyl group substituted with 1 to‘3 groups selected from
the group consisting of a methyl group and a methoxy group, or a
pharmacologically acceptable salt thereof; and,

{7) in (1), any compound selected from the following
compounds, Or & pharmacologically acceptable salt thereof:

s 2-amino-2-methyl-4-{1-methyl-5-[4-(2-
methylphenyl)butanoyl]pyrrol—z—yl}butan—l—ol,

» 2-amino-2-methyl-4-{1l-methyl-5-[4-{3-

methylphenyl)butanoyll pyrrol-2-yl}butan-1-ol,

e 2-amino-2-methyl-4-{i-methyl-5-[4-(4-

methylphenyl)butanoyl] pyrrol-2-yl}butan-1-ol,
o‘2—amino—2—methyl—4—{1—methyl—5~[4—(2,3~
@imethylphenyl)butanoyl]lpyrrol-2-yl}butan-1-ol,

s 2-amino-2-methyl-4-{l-methyl-5-[4-(2,4~
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dl nmet hyI phenyl ) but anoyl ] pyrrol - 2-"y| }but an-1 - ol B

2- ami no- 2- net hyl - 4-{ 1- met hyl - 5- [ 4- (4-

et hyl phenyl ) but anoyl ] pyrrol - 2-yl } butan-1-ol,

2- am no- 2- et hyl - 4-{1- met hyl - 5-[ 4- ( 4-

I sopropyl phenyl ) but anoyl ] pyrsrol - 2-yl ) butan-1 - ol ,

2-am no- 2- net hyl - 4-{1- net hyl - 5-[ 4- ( 4-

cycl opropyl phenyl ) but anoyl ] pyrrol - 2-yl } butan-1-ol,

y b=

dlB‘ﬁFWbﬁ’{ré‘ﬂWm)?&?ﬁgﬁﬂ%%]]p n%)g 52"51 yh g&t% an- 1ol
* Qﬁl&p h“gg%l %L% IS ilHermﬂ%| eV | - ol

nme eny ut ano ro an- 1 -ol,
dl@eahvhbh@lﬂépﬁ\tjﬁnﬂﬂ(gljyﬁg%ﬂ %—“%ﬁ‘ ZL 81,

i met ho h hu YEL -} but an- I-oI,

% 2R Ho- X%J%‘E%E%h {[? lh%’ﬁw p4 5% (3-methyl -

dﬂi@tﬁg&pnﬁwﬂylbmanambmﬂwlréryé MHaaTtaRLt - oI
2- am no- y (e3- met hoxy- 4-

. ﬁet‘iﬁ%‘b%ﬁ%ﬂ Mt %\ngylrﬂ Dy ?olr:' ﬁbejt an-1-ol,

a5 M A nnyBtitandyi lpmdlylz-—ﬁl Huap-1-ol,

fl uor ophenyl ) but an? rr.ol- g yl } butan-1-ol,
. Zr—amrtn@ 2-RRSTI 42 ¥ Hy P52 457 4-

gh 1roﬁr ggwﬁgﬁgﬁqug}@yugl}Buylahbmcaln | -ol,

1- met hyl - 5- [ 4- ( 4-
.tzmafrdluopmmwlphel{]mwtﬁhﬁnéyﬂ?p&’fzro| 2-ylYbutan-I-ol,

2- am n 4pliflan-1-01,
1 RRITTERHE, ﬁyw%ﬂ{e{:r%olg’ ]ggio 2o yI }but an-1-ol,
) B AnovL | Pyt O] 2ot b s
met hyl phen ano rro 1@,
cTbsr iyt e R R
%h%] 1/ E gllné%]]ﬁ.ﬁlaqgl.@étl@fu—@c- {@GTéspec/ acf/07.07.06 10
nmet hyl phenyl ) but anoyl rrol - bl_JLt ap- | -ol,
bﬁtah@lﬁﬂ}lﬂr) @phynomll{w r@rY ﬁ{"ﬁta}(‘
%\/ hgnxll %h |]nQ¥£§.plg_2[-4)L](%but an-1-ol,

t hyl
n@tﬁekmmﬁengohybmm@rger]rpir?oﬂf @%ﬂa}nb&f% | -ol,

2-am no- ethI-4{ (24
ety pERsty bif o Offﬁ: %rrol "Fbut an- I-ol,
&%m@EEQQyéhéﬁﬁlybuﬂaﬁdy]h?ﬁwalSZfml tgn-1-0l,

. 2—amino—2—methyl—4—{lﬂmethyl—S—{4—(3—methyl~4—
methoxyphenyl)butanoyl]pyrrol—z—yl}butan—l—ol,

. Z—amino—zwmethyl—é-{1—methyl—5—{4—(3-methoxy-4—
methylphenyl)butanoyl]pyrrol-z-yl}butan-l-ol,

e 2_amino-2-methyl-4-{1-methyl-5-[4-{4-
fluorophenyl)butanoyl]pyrrol—z—yl}butan—l—ol,

e 2_amino-2-methyl-4-{l-methyl-5-[4-(4-
chlorophenyl)butanoyl]pyrrol~2—yl}butan—1—ol,

e 2-amino-2-methyl-4-{1-methyl-5-14-(4-
trifluoromethylphenyl)butanoyl]pyrrol~2—y1}butan—1—ol,
¢ 2-amino-2-methyl-4-{l-methyl-5-[4-{4-
cyanophenyl)butanoyl]pyrrol—z—yl}butan—l—bl,

¢ 2-amino-2-ethyl-4-{1-methyl-5-{4-(2-
methylphenyl)butanoyl]pyrrol—z-yl}butan—l—ol,

o 2-amino-2-ethyl-4-{1-methyl-5-[4-(3-
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di et hyl phenyl ) but anoyl ] pyrrol - 2-yl } butan-1 -ol,
2-am no-2-ethyl -4-{1-nmethyl -5-[4-(3, 4-

di met hyl phenyl ) but anoyl ] pyrrol - 2-yl } but an- 1- ol ,
2-am no-2-ethyl -4-{1-nethyl-5-14-(3,5 d

i met hyl phenyl ) but anoyl | pyrralb- 2-yl } butan-1-ol,
2-am no-2-ethyl -4-{1-nmethyl -5-[4-(4-

et hyl phenyl ) but anoyl ] pyrrol - 2-yl } butan-1-ol,

2- am no- 2- et hyl -

mﬁ@b’&@éﬁ%bﬁéﬁ;ﬂf’f’b’&il A hé_y‘?’ é%“"za(yf} butan-1-ol ,

109 2: %kﬁ/ﬂl 214}1-% diNyE- s e 4-
cyc opr opy enyl ) but ano rol - __y%hbutan -0
m&:lartiphengl )awaancwlﬂ wﬁ@%—;ﬂ]ﬂﬁ PRsTA- Y
b t h I t I - | -ol,
e Gl el M

dﬂﬁéﬂ}@ﬂmhﬁﬁyl l)lmmmypmlr@ yzlpwwlaﬁﬂh -ol,
2- am no- 2- et hyl -

'cﬁ-r?é’tlﬁéx%p%@ﬁiﬂi')‘*blﬁﬁaﬂ‘g%ﬁj yrrol z% yI}but an-1-ol,
ik éf 1 i 14 b(:Bamel - 4-

dgm@ﬂ%xy&%eg%rygatQ%B;F?pi?iéfﬂg ggizutéﬁyi-o

* 22-smiimo- 2- et il ~44-{ L 10REFRY15 5 4

fl anoyl bhbah an-d-,0l ,

dém%%nﬁp %?%9\9{4 {1]%8%[%6?1-22{% %14%i ens

.CfdéﬁﬂﬂahenythﬁnﬂqydayM?ph?lfﬂ -[2-yB} Hut an- I-oI

2-ani no-2-e an-
dﬂW?FFWﬁE%PB%%ﬁWB’U ée%o%l)% éﬁ#m yI Tbut an-1 - ol
cand ;27 3L PRy 2= £ty e dh§ll-5reldhy(B, 5-[ 4- (4 FP0502s

P92427/ Engl t | at /07.07.0G 11
T R SR R

._%dltlo Lo %Qﬁﬁgrgsgpgehﬂygngignwmncludes the foll ow ng
i Aiventions har maceut i conpogltlon

ettt ahenyig kateoapblenr aedvicny ]?‘I”Fearf Wi ng gener al
f | | X 1) NH2 R2
P i S e e ST aerhol gr oup or an &

group or an et hyl
W RRBpy RPneran besent sl lpyrethy -yt bupasr tafil et hyl
ogrzogrglngnzd eﬁy&egr ZLsen[]et ?1}& 5-[4-(4-
cyclopropylphenyl)butanoyl]pyrrol-Z—yl}butan—l—ol,
e 2-zmino-2-ethyl-4-{1-methyl-5-[4-{4-t-
butylphenyl)butanoyl]pyrrol—z—yl}butan—l—ol,
e 2-amino-2-ethyl-4-{1l-methyl-5~1[4-{4-
methoxyphenyl)butanoyl]pyrrol—z—yl}butanyl-ol,
. 2—amino—2-ethyl—4—{1—methyl—5—[4-(3,4-
dimethoxyphenyl}butanoyl]pyrrol—z—yl]butan-l—ol,
e 2-amino-2-ethyl-4-{1-methyl-5-[4-(3-methyl-4-
methoxyphenyl)butanoyl]pyrrol-z—yl}butan—l—ol,
e 2-amino-2-ethyl-4-{1l-methyl-5-[4-(4-
fluorophenyl)butaﬁoyl]pyrrol—2—yl}butan—1—ol,
e 2_amino-2-ethyl-4-{1-methyl-5-[4-(4-
chlorophenyl)butanoyl]pyrrol-2~yl}butan-l—ol,
s 2-amino-2-ethyl-4-{1l-methyl-5~[4-(4-
trifluoroﬁethylphenyl)butanoyl]pyrrol—z-yl}butan—l-ol and

e 2-amino-2-ethyl-4-{l-methyl-5-1{4-(4-
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phenyl group substituted with 1 to 3 substituents"

sel ected from a hal ogen atom | ower al kyl group, a
cycl oal kyl group, a | ower al koxy group, a hal ogeno

| ower al kyl group, a lower aliphatic acyl group and a
cyano group), a pharmacol ogitally acceptable salt

t hereof or a pharnacol ogically acceptabl e ester
thereof; (9) a pharmaceutical conposition according

to (B) wherein R_ is a nethyl groyp.,(10) a
cypnaphw@uthv@anozblrﬁyd%ri%'aﬁygi%'%a‘r#gb%b (B) or (gf) -
wher ein. B2 58 FBEMYe gipUpnvEdd)om iplvdnfas etitd dall lowing
conmposition according to any of (8) to (10) wherein
irRenisowrs phenyl group substituted with 1 to 3 '
(ElgubstAi LUERhScaRlieal edodg@mdibe gootspicions kstPrRPBid Javind
ower al kyl group, a cyclqgalkyl group and a | ower
the Ee&%oﬁﬁﬁﬂuﬁen612$ %Pﬁﬂé;%ngé atical conposition
[ %&ﬁ&?irﬁbfﬂhy%nﬁ]of (B) to (10) wherein R3 is a
phenyl group substituted with 1 to 3
subskl t uent | ected fromthe group consisting of a
I 3 \ gsower al koxy @youp; (13) a
H‘Bhar ceutic&l c@nposition according to any of (8) to
(10) Nither ei nRR  Ps a phenyl group substituted with 129
t.o 3. substi I ¥ tdre agr etipy L st i R
(%?erflﬁeghyﬁe&grgg%%s Zaﬁggghggt%oﬂ? group; (14)_a sents a
r@harseme eud | teathydo BposP t 9B it GFEHI n? Ihn%n ofpSTRa*®

sel ected fr ekl PG GNPOBIES; i afenas selected from
p?ﬁﬁﬁi 5%F%g%ﬁ%ﬁ€%%ﬁeacce table salt t

ereof.:

a(2R)odnant oo, ZLavsrh ikl (FEGHRh e 959{].‘2&](%‘3’-1 Epg502s” lo;er

92427/ Engl i r at o af1 T gspes/ acflod@r 071 Qbatic
a%?%l%h@%&l?%%lac%&%)] %yrrol 2 2-yl Pbut an-J -Qhy soceptable
26PR) G122 @ERG - 2- TRATISy Bravp) . e IBCP ALY P .
et hyl yL).but Yb&Ota2-y khabesble @lsger thereol;
S?‘Sh?%%e?%%%n%%?n%%%%ﬂ*?i-{%, et Byl -5 [4-
(d) met hybiphempEensica

5 3, 4- ; 1
o@ﬁrrqpﬁwaP@‘\é@‘iﬁC} ltn%n*f?- gj) wherein X
(2R) - 2-aRi nQ.2= et hyl - 4-{1- met hyl - 5-[ 4- (4-
l%e?h%%ﬁ%ﬁé%?l%%ﬂfangyl]pirngf-zy I%@h{ag- éok ﬁQQ:{9)
(L2R) - 2- RPRTTRRCELFBERY | @%@q%-lﬁéf’ﬁy%? 4593 Rt Hy 1 4-
wgﬁggg§ﬁphggygxggggnogkb@y[roI-2-y|}butan-|-o|; (15) a

armaceutical composition ,according i ( o
(t24) wheheimpraays i6RAr FRIERA B CAl F‘?/C%%&cgﬁ gé %fl%a% (itag c

@0) wherein R’ is a phenyl group gubstituted with 1 to 3
substituents selected from the group consisting of a lower alkyl
group, a cycloalkyl group and a lower alkoxy group;

{12) a pharmaceutical composition according to amy of (8) to
(10) wherein R® is a phenyl group substituted with 1 to 3
substituents selected from the group consisting of a lower alkyl
group and a lower alkoxy group;

{12}y a pharméceutical composition according to any of (8) to
(10) wherein R® is a phenyl group substituted with 1 to 3
subatituents selected from the group consisting of a methyl
group and a methoxy group;

(14) a pharmaceutical composition containing any compound
selected from the following compounds, or & pharmacologically
acceptable salt thereof:

(2R) -2-amino-2-methyl-4-{1-methyl-5-14-(3-
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fumarate; (16) a pharmaceutical conposition accor

to any of (8) to (15) that has pe??pherar bloog Aing
| ynphocyte count |owering activity; (17) a
pharmaceutical conposition according to any of (B) to
(15) that is a peripheral bhgod |ynphocyte count

| owering agent; (16) a pharmaceutical conposition
according to any of (B) to (15) that inhibits

i ncreases in peri

her al _bl ood,.l hocyte c t; (19
m&éhﬁﬁﬁhﬁ%}é@dﬁtéﬁwgb%lt‘?6?59}51%%%16?6%&t 0 ag;nof § B) )
(%?gdgégé%@$éﬁ;ﬂéﬁﬁ§%nzwml{MEtnprmy14£(Ms of di seases

nor ma eri_pher bl cod | h t ;
ne 0 D PR ECEEY bR oL PO 2 dsBEdl ng Lo any of
(zgyag)r_z&%uéﬁg.?_n%e?hypmpmh?twl95— [4<eat#ent of diseases
_ . ons an [ ved b wer i ng
SR ERETY DISa Py RGOS 2B hAes = 215 4
(%ggzqtgﬁgfgigﬁ_{eg@?mpgs{iinwthaaesr 4 ni@ -t og}any of (8) to
exhi bi ts_i mmunasuyp sive .effe th h

mﬁﬁﬁqxﬁﬁéﬁﬁyl)QHH%E?YF;ﬂ%ﬁﬁé;{?éeézﬁ%ﬁaq?%ﬁggi%%éact{srgy;
{%%fk?%m@??g@afﬁﬂ@ﬂcaL{raﬂnmsﬂtseﬁéaﬁbmﬁﬁhng-%o any of
, or s I essj jectiaon ti

K IPrESRY B e ARSI AT S b SR e anSal ant s: | (23) a

(%%@5ﬂ?g?ﬁ&hﬁahufgﬂppSkhbeniahﬁom@bngdt@aanya@ﬁ P@)Lﬂoto

.prophyl.axi s or treatnen [
(o eeasi R i R AR, Ceotaat E Sh accorti ng
f$§?ﬁ4§QFWMereln the autoi nmune di seases are one or
(¥ ok PO AGEPLE b SEOPREET . G706 18 g e o o
(EONSi 1edt !ngsofgeﬂrgwmuobnjoaitwﬁmbéytﬁs@qf%sﬂ@?eﬁ%%i c
adernatlﬁls, mul tiple sclerosis, ulcerative colitis and
EFBEH“@ di sease; (25) a pharnaceutical conposition
(%(r;plolr di @%}am&:@n}tio?l (BYntosit 07 )adanrdadsi Fe ¥t Phg (8) &
ally at, a dose, t i ' j

(FTB) kﬂ}at]:a)}st 8 E?ﬁzp%ﬁﬁgg}:%%&& V]%ﬂp@l%&?ﬁé eéEuntOflerQQ%%gent;

ta) _ ay; (26) a pharnmaceutica
(?ﬁnpoah%ﬁi&mamemgﬁdalmpdmpaﬁnylgﬂ L@rceng( %) ahfeilR) to
e nunber , of . admi ni Strati o0S,d.S ace1 PSTodNeyhbh
(ﬂﬁ?eghﬂhffyl%ﬁg? 5 8 phar macedt i cal céﬁpos?ﬁ?o%CYte
c@gﬁpfdlng to any of (8) to (25) wherein the nunber of
(%9?1n%$££g£$ég5%t&%a9n&éﬁﬂggitqeﬁ-according to any of (B) to

(15} for treatment or prophylaxis of diseases caused by abnormal

peripheral blood lymphocyte count;

(20) a pharmaceutical composition according to any of (8} to
(15) for prophylaxis or treatment of diseases for which symptoms
can be improved by lowering peripheral blood lymphocyte count;
(21} a pharmaceutical composition according to any of (8) to
(15) that exhibits immunosuppressive effects through peripheral
blood lymphocyte count lowering activity;

(22) a pharmaceutical composition according to any of (8) to
(15) for suppressing rejection reactions during skin transplants
or organ transplants;

(23) a pharmaceutical composition according to any of (8) to
(15) for prophylaxis or treatment of autcimmune diseases;

(24) a pharmaceutical composition according to {23) wherein the

autoimmune diseases are one or more Lypes selected from the
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[Effect of the invention] A pharmaceutical conposition = =~
contai ning an am no al cohol conpound havi ng gener al
formula (1) or (1'") of the present invention or a
pharmacol ogi cal | y acceptable salt thereof has |ow
toxicity and superior inmmunoguppressive activity, and
is particularly useful as a prophylactic or ’
therapeutic (and preferably a therapeutic) in
war m bl ooded ani mal's (and particularly humans)
gr?%gh gglflsa{fjie@t bﬁﬁha&ﬁ@tbéﬂsamhﬁmésva??%‘{?s%i&r gahopic
, S .or. in.tr I I apune i £5hn!
de&F“atE)Fh%'r I‘?‘ﬂ%ﬁﬁ??ys-crleeirg%zg' ﬂ%&i&bguch as f;?ilta:?ri c °
dﬂslélgaug,- eryt hen}at osus, rheumatoid arthritis,
ol ynyositis i.brositi : I dIURS b
(%r)thrao E‘i“"i“‘—fl%‘?utolsct‘—’leogﬁL c}silttlilsﬁgl Q{a:zltgéﬁrrmtorrlytl:t(;’lsis}tlli/sOf ©) Fe
(50| eoedentnidBedes’ sralilyeates @whiwis thPsedidye ingredient

ul cerative coljtis toi atitis, aplastic
chrferiP] 2 ‘P%}iii%lgtaﬁi Eostﬁ'r%nb%gzg {)%%}ﬁ'i c puriourg, |
(%ﬁ8!armmemhemﬁ;aalccoap@sﬁtatonnaptzpﬁqhél%éﬂoeﬁagi gt (8) to
L nune ponphus,  pserdAs! MW OMd S BAGE IgdrS
(%@gé‘ﬁé’f‘e_&ng%‘?ﬂﬂuggnsf %%e%dt%?gl?sgjyogr en' s syﬁ%r%mezone *
th€edeOpREBI: camdit erstitial pneunoni a, Goodpasture's

syndrone, sarcoj dosi '
g1 £ e EPERERTS) SpnfRret Ab SALER TRy of () o
(g8 diremgapathy, maeri of AEPIEEsREL O S BEEI R Rl 92Y -
infarction syndrome, primary pul monary hypertension

i poi d nephrosis, nenbranous nephropat hy, ’
[repdsardprbki fevreattive! gl oner ul onephritis, focal

gl oner ul.ar s%l erQ j S i . .
i | Lescemt efdritanaphg i dn lcohol
Wast%e%laarf‘g‘arca\lfll s, S S R e i ?ﬁnéngt?o;o 7
cOhp BT 3mahaC§¢1@r7£d17ﬁ96m‘1¥P VTt PEmbht brYF felr Bpat fy

atopi ¢ der mat [ 1is,. hanis11pheiepensisisa deharedt ims 1
lﬁyﬁgﬁﬁ%%togsgné%tﬁ/aity, 9‘decubilpt is ulcer, S denﬁarri3 e e
rohoceay s enpstior ddnuposHRRieiiaferetivity” mame

pig? uLl a_,#jl r%gggﬁi i abet-esnyiantan be dhateiegic (and

o i e L 001! Q1P Lgfepisat v
SbiPSThey BIRey Solatesioestul mact) v uribanyyc o
cmns epeiaEiEica S PR BE GRETERETP oy Fﬂfﬁ%ﬁéﬁ“{“‘“geerﬂg%éé or
USSPy s asesnan eemorn e
cateonsguly, TP K7 NGt ha BURTOPT e chr d e T
FBISEL oLl embslvam coremomm unl e
dermatomyositis, scleroderma, thcggrgQﬁéﬁéégte@%ﬁﬁ§%@%§§ease,
ulcerative colitis, autoimmune hepatitis, aplastic anemia,
idiopathic thrombocytopenic purpura, autoimmune hemolytic
anemia, multiple sclerosis, autoimmune pomphus, psoriasis
vulgaris, angiitis, Wegener's granulomz, uveitis, Sjcgren's
syndrome, idiopathic interstitial pneumonia, Goodpasture's
syndrome, sarcoidosis, allergic granulomatous angiitis,
bronchial asthma, myocarditis, cardiomyopathy, aortitis
syndrome, postmyocardial infarction syndrome, primary pulmonary
hypertension, lipeid nephrosis, membranous nephropathy,
membranoproliferative glomerulonephritis, focal glomerular

sclerosis, crescenteric nephritis, myasthenia gravis,
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such as Al zheiner's di sease, denentia, Parkinson's
di sease, stroke, cerebral infarction, cerebra

i schenia, depression, manic depression,

schi zophrenia, Huntington's chorea, epilepsy,
convul sion, hyperactivity digorder, encephalitis
meningitis, anorexia and bulima, and various [
di seases such as |ynphoma, |eukem a, polyuria,
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In addition, since the pharmaceutical composition of the
present invention has low toxicity, demonstrates'superior
physical properties and superior pharmacokinetics, and
demonstrates satisfactory peripheral blood lymphocyte count
lowering activity through oral administration, it is useful as
an oral prophylactic or oral therapeutic (and preferably an oral
therapeutic) for the aforementioned autoimmune diseases and sO
forth, or as an oral prophylactic or oral therapeutic (and

preferably an oral therapeutic)} for other diseases caused by

abnormal peripheral blood lymphocyte count.
[BEST MODE FOR CARRYING OUT THE INVENTION]

The following provides a specific explanation of the

present invention.

FE(502s P92427/English tramslation of PCT spec/acf/07.07.06



. 6 carbon atons such as a nethyl, ethyl, propyl,
i sopropyl, butyl, isobutyl, s-butyl, t-butyl, pentyl,
i sopentyl, 2- nethyl butyl, neopentyl, 1-ethyl propyl,
hexyl, isohexyl, 4- nethylpentyl, 3-nethylpentyl,
2-met hyl pentyl, 1-nmethyl peniyl, 3, 3-dinethyl butyl,
2,2-di nmethyl butyl, 1,1-dinethylbutyl, 1,2-
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dalfrk??:}étﬁglﬁ‘fi_f%lrfe& ’EI %ﬁﬁ%%lakyltg"gr oup" ;aﬂﬁq is_ aﬂTyalI ?ﬁ'oup
upubavidag ot ettby Bbetr b G oo BT ¢ AR ¢h"3 Fa 0gen o
at om has,_be ti d gehpasfardulf buoeomet o ethy
Raeh) r%%é?ﬁ?%#ggi%fﬁﬁfbnﬁth¥F di chl or onet hyl ,
Sidipgmanetindt, prefasrehethyfet ¥129%4R £ | uor oet hyl |
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LOPNY 3 to 6 carbon
doiriniobuog | 651 SGBIEA B2, T BILT hy
atoms such as a cyclopropyl, cyclobutyl, cyclopentyl or

cyclohexyl group, preferably & cyclopropyl or cyclobutyl group,
‘and most preferably a cyclopropyl group.

in the above formulae, a w]ower alkoxy group” in the
definition of R’ indicates a group jn which the aforementioned
“Jower alkyl group” is bonded to an oxygen atom, and ig a linear
or branched alkoxy group having 1 to 6 carbon atoms such as a
methoxy, ethoxy, PproOpoOXy. isopropoxyf butoxy, isobutoxy., S-
butoxy, t-butoxy, Pentoxy. isopentoxy, 2-methylbutoxy, i-
ethylpropoXy, 2-ethylpropoxy, necopentoXy, hexyloxy, 4--
methylpentoxy, 3-methylpentoxy, 2-methylpentoxy, 3,3-
dimethylbutoxy, 2, 2-dimethylbutoxy, 1,1-dimethylbutoxy, 1,2-
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group, preferably an al kyl group having 1 to 4 carbon
atons in which a hal ogen atom has been substituted,

nore preferably an alkyl gfgup having 1 or 2 carbon
atons in which a halogen atom has been substituted,
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The aforementioned “pharmacologically acceptable salt
thereof” refers to a salt of a compound having general formula
(I) or (I') of the present invention since said compound has a
basic group in the menner of an amino group and can be converted
to a salt by reacting with acid.

Preferable examples of pharmacologically acceptable salts
of a compound having general formula (I) or (I') of the present
invention normally include salts of halogenated hydroacids such
as hydrofluorides, hydrochlorides, hydrobromides and
hydroiodides, salts of inorganic acids such as nitrates,

perchlorates, sulfates and phosphates; salts of lower zlkane



physical properties, solubility, hygroscopicity,
thermal stability and nelting point and so forth of
the preparation). A pharnacol ogically acceptable salt
of a compound having general formula (1) or (I")
serving as the active ingredient of the present
invention is preferably a salt of an organic acid and
nore preferably a funarate. The aforenenti oned "ester™
refers to an ester of a conpound havi ng genera
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ro%ﬁé of such an ester being an “ester of a hydroxyl group”,
and such esters refer to esters in which each ester residue is
an “ordinary protecting group” or & “protecting group that can
be cleaved by a biological method such as hydrolysis in the
body” . |
| an “ordinary protecting group” refers to protecting groups
that can be cleaved by & chemical method such as hydrogenclysis,
hydroly51s, electrolysis or photolysis.
preferable examples of an wordinary protecting group” in
.an weaster of a hydroxyl group” include “aliphatic acyl groups”
including alkanoyl groups such as a formyl, acetyl, propionyl,
butyryl, isobutyryl, pentanoyl, pivaloyl, valeryl, isovaleryl,

octanoyl, nonanoyl, decanoyl, 3-methylnonanoyl, 8-
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hal ogenat ed aryl carbonyl groups such as a

2- br onobenzoyl, 4- chl orobenzoyl or
2,4,6-trifluorobenzoyl groupg |ower alkylated aryl
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or Z-trimethylsilyl ethoxycarbonyl group; “tetrahydropyranyl or
tetrahydrothiopyranyl groups” such as a tetrahydropyran-2-yl, 3-
bromotetrahydropyran-2-yl or 4—methoxytetrahydrothiopyran—4—yl
group; “tetrahydrofuranyl or tetrahydrothiofur.anyl” groups such
as a tetrahydrofuran-2-yl or tetrahydrothiofuran-2-yl group;
“silyl groups” including tri-lower alkyl silyl groups such as a
trimethylsilyl, triethylsilyl, isopropyl dimethylsilyl, t-butyl
dimethylsilyl,



“to 3 aryl groups such as a benzyl, a-naph .
napht hyl met hyl , diphenylnethyl,ytriphenSIhéiﬂsrhygl '
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A “protecting group that can be cleaved by a biological
method such as hydrelysis in the body” refers to a protecting
group that generates a free acid or salt thereof as a result of
being cleaved by a biological method such as hydrolysis in the
body, and whethexr or not it is a derivative thereof can be

determined by administering to a laboratory animal such as a rat
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1- hexanoyl oxypropyl, 1- acetoxybutyl,

1- propi onyl oxybutyl, 1-butyryloxybutyl, 1-

pi val oyl oxybutyl, i-acetoxypentyl,

1- propi onyl oxypentyl, 1- buyyryl oxypentyl,

1- pi val oyl oxypentyl or 1-pival oyl oxyhexyl group, a

1-("cycl oal kyl " carbonyl oxy) "lower alkyl group", e.g.
oty o o SR B subseguent1y investigaias a

bo?{fck?‘ﬁf tyd Gakbonyhoxyekhyketecting the original compound or
=cycl ohexyl car bonyl oxyet h #t gﬁ eof
P?@W%Bmwacléwbeﬁi}?%@%ﬁﬁ% t thereof.
1- Cycflr%l?@l‘ﬂ)ﬁ:@régﬁﬂ%‘)h@%)/@f epyprotecting group that can be
cycl opentyl car bonyl oxybutyl or. 1-

clspokahexy? ceirBeRy FokyIRIAE SBrous oY Shonat it "o
p-tavl "\\Qéyég "Aﬁ\g(ehylaﬂiﬂl %‘(ﬂ@:&p% englude abéﬁi@@ﬂ’b)(é?”ﬁet“ﬁywer
group; a "carbonyl oxy al group’_ such s ‘ a
o Byere bR 8 byl ivisas LBt Aept- Buy atke

21Xy eangonyd &y BEEBythy 1 @iyhexyigar bormHaxyyethny |
y

propoxycar bonyl oxynet hyl, ‘i sopr opox nyl oxynet hyl ,
dingttowy eai BeriA CRyYREERYT ¢ 3%39&%?3@?%%&%% yl'oxynet hyl |
b@,{}[ﬁt)wogwggﬁ}bpln)ﬂiQ&yB’?IMmetﬁmngl vayearlsonEBRYhet hyl |

cycl'ohexyl oxycar bonyl ox t hyl . . 1-
; ey o ISR KERY a0 HERERSY Lo EF Gk exT Ay sthyl, 1
a&%t%&l@lef&%&%@ at Wi%gleiffwihylli ;ebuhmmym@hyl ox¥)

et hyl”, 1-(propoxycarbonyl oxy)ethyl, .1- ,1-
P(—ﬁ’%@ﬁ'f%ﬁ?@ﬁf b &n}}'l%?ﬂ%?%‘%&lyl’ 5 1.';!'ova1eryloxyeth§_rl 1
LI R s P e Ml

; . . T ox ' 1-pi ropyl, 1-
DPORUFRI RGP SRY t 1 &n% FF%n r% $ pe%’f ac/ 0; O.Y%kygr gg}yl, .
v PERYI:Qpreay DoY) imoykethyl oxypropyl,
-(hexyloxycarbq£¥J

: QY LEL 1. loxybutyl, I-

Cey oY | S Ca I P a1 PReyEYLoybuty

ph Y E&PRBAIBHE9X Y CRF Doty Ryt vk oy 1PY OB+ onyloxypentyl, 1-

b&_}g%& ohex %ﬂ%x ;g%?%lgynaila%giié%%’%yl %:r 1-pivaloyloxyhexyl

9(‘c‘§>ﬁ§|, ohexyl @yytasbony! caypobut gFy) {"lower alkyl group”, e.d.

(cycl ohexyloxyearh et Bylyohexylcarbonyloxymethyl, 1-

L RO AU O ROt T (et ROk bar Do Qe o
cQBiélant*}lc(aﬁ:&imyyoayebﬂnw,o)ly}:pgabw:?ylf_arbonylo e ,
propoxycar bonyl ox |, 1 -cyclohexylcarbonyloxypropyl, 1i-

B T e :

&}Q*lb@éﬁﬁ@l&ﬁﬁndm?mmﬂ or 1—cyclohexylcarbonyloxybuty

1- (i sobut oxycar bhonyl . Yhioker alkyl group” e.g. a

??%ﬁ%yFoi?&é?ﬁ3ﬁ§ﬁéx§€¥%$%§8|, ower aLty )

ﬂeﬂzl&;@fxyskpmgmrlb@wphpxyg p‘fqpﬁ;%opy}gxy alkyl group” such as a

)t e P
ﬁbﬂhdxycirbbﬁyﬂnxnmﬁzyﬁérb@#ﬁﬂﬂy%?FEBPy}? ynethyly
gbc%};%cg%%?rggxg%n% #)@éﬁ%ﬁ%&% :\b &:J ?pyrlo,poic?fcarbonyl oxymethyl,
baEsh@ertanbbowiestypent §poutoxycarbonyloxyme thyl,
%éégygll%gc)%%%f)ggwgwﬂ?m yﬂlexy]onycarbonyloxymethyl .
cyc1ohexyloxycarbonyloxymethyl , cyclohexyl oxycarbonyloxy,
(cyclohexyl)methyl, 1- (methoxycarbonyloxy) ethyl, 1-
{ethoxycarbonyloxy) ethyl, 1- (propoxycarbonyloxy) ethyl, 1-
(isopropoxycarbonyloxy) ethyl, 1- {(butoxycarbonyloxy)ethyl, 1-

{isobutoxycarbonyloxy}ethyl, 1- (t-butoxycarbonyloxy)ethyl, 1-
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(et hoxycar bonyl.oxy) hexyl, ‘or ° : '

1- (et hoxycar bonyl oxy) hexyl group; an oxodi oxol enyl

nmet hyl group, e.g. a (5-phenyl-2-o0xo-1, 3-

di oxol en- 4-yl ) net hyl,

[ 5- (4- et hyl phenyl ) - 2- oxo- I33- di oxol en-4- yl | et hyl,
[ 5- (4- met hoxyphenyl ) - 2- oxo- |, 3-di oxol en-4-yl | net hyl ,
[ 5-(4-fluorophenyl)-2-o0xo-1, 3-di oxol en-4-yl | net hyl ,

(pégtéanéggggggggg%g%h§l§i?né#ﬁyﬁbg§gé 6ﬁ%i%&&¥§£ﬁ§ﬂp 1-
(C%glggﬁgﬁg¥faggégb gﬁxg@@é@hﬁﬁ, ~yl)nethy|

di oxol en-4-yl ) net hyl ,
(cyslpmpwlazygaﬁb@meloxa’ BXBPEh- 4l yl ) met hyl ,

(c%gl %)%[l%g(vcagb o‘b«ﬁp&bp#men—4 yl)methyl, or

0xo0- | dloxolen 4-yl)methyl group: a
(cypmbpammwxygﬁé%wwb p%t hal i dyl ,
C%E Irbgﬁi,lo}%r) budlymet hoxy pht hal i dyl gr oup:

o s rent d | g )
(a@bgwgenfiaxyﬂﬁgéggg}Qﬁﬁhq r&i # B é%ycggﬂbﬁ p oﬁﬁe 1
(me lh{ox{;@ﬁi‘l?&f}fl@xﬁﬁﬁ@@ﬂ C 1aqedhoma@wy@paybp@yép

resid an "ester. fQ

rmation i
amsmosorSedaroiny - gFo S %%y%%&??ﬁﬁ’%ﬂ :
HN#V§§J 168 WL plopyl 2 i4mM$bbuabky¢aqumypgxy@gﬁpgyl 1-

oxynethyloxycarbonyl r
(ﬁ@anﬁ@ﬁypés’(WWXY@ PoORY L A c(%np a\ﬁoﬁgigg%%ggﬁ V3.

%!ﬂq%g%a§bén§?oiﬂ)hht§erv1¥mpﬁhpxyanr%mnYlﬂ§ BEEYi et
resen I nvent u B
(Eaﬂmgpgﬁggéogg}@xg|ggﬁg f %rﬁ Eﬁ%%gﬁgé%fﬂﬂﬂyibky)b tyl, 1

ogi cal | %
RI2427LEngldyah Lr ansitattiostcatb@Roxy) butyl, 1-

c acf/07 07 06 22 cc
ope S0 0L Rate by Cal T R By, 1

(Rgfﬂdﬂc@ﬂﬂoﬁyﬂ&%ﬁ@@ﬂbl bg mtesxhoewcahlawwgﬂé@%%‘%@o@roupf

ter such hydrates are_alsq i@gcLHdesh i oxbhe,3-
apres%@ﬁ°¥Q¥@€ﬁF|B x& @EﬁpBUnd%#a%ﬁn@ ener al Fg}nulal a-
d(lgx)ﬂ_gl@uuﬁgmaﬁh@n Bt (e @e t gk RTYRT 8f oXPidt g 8d8RT e
- Tnvention ar nacol cceptabl & saht 4-y1imethyl,
vilheeebfl a[EUHérF?ﬁE%‘P q'{% % ac‘?:}‘goptCl a%l e eog% ar e

Qﬁfsgiu Qlprdphd ngiaglscahbyom%b’amnetm]herw (4-

Ive thereof has op i cal S|n§§bia has
1 1
@an caspheer¥)i-@ -©2Pbdn3 -t %f‘ﬁkec'i%ol | PG
OI;I;DOQUHd h@”ng&hgﬁne(glmefﬂfymdbaoz(m)l s’ie@}pﬁglg@—%ﬂl)methyl
|Ve | ngredi ent of e Ve BplB-Albxo-1,3-
(J?p{atd:aﬂ psorerl.3- ﬁ‘&ﬁ%ﬂ/e%ﬁey?;{ s {] (%tk?t ﬁ!{ the
renk ré%l ﬂ?ﬁé@ﬁlﬁal(mysopﬂm@yud%oxml (CRELPE®
he ptical isomers th a) )Hbaﬁ*PQﬁimp a
?I“mqﬁﬂylhSQﬁEfsﬂﬂ“ﬁﬂx?u?ﬁp th a°§°i%? zeks the
Sﬂthalldyl group” such as a phthalidyl, dlmethylphthalldyl or
dimethoxy phthalidyl group: +he above-mentioned “lower aliphatic
acyl group”: the above-mentioned saromatic acyl group”: a “half
ester salt residue of succinic acid”: a “phosphate ester salt
residue”: an “ester formation residue such as amino acid”: =a
carbamoyl group: a carbamoyl group substituted with 1 or 2 lower
alkyl groups: and a p1va10yloxymethyloxycarbonyl group, and
preferably a wcarbonyloxyalkyl group”
A compound having general formula (1) or (I') serving as

an active ingredient of the present invention, &

pharmacologlcally acceptable salt thereof or a pharmacologically
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i sonmer for reasons attributable to the production '
process and so forth, as represented by formula (1').

Al t hough specific exanples o a conpound having
general fornula (I) or (1') serving as an active
ingredient of the present invention include, for

ds described in the follow ng
acgé;gpﬂl% etSEgrS%%Zer”? PAUANE (160 The RO (G617t Bidrate by
alipeser conpoandsin Ehe, fﬁééﬁyﬂﬂmglagbﬁfvg@%bgg§?g3%n%%fgr
I Ac ace t Bu u

haw?]@%gsr‘%g%g S5t 88 ‘bfgbglﬁgrw%eﬁe%ﬂﬁlyﬁ{gpoa?c gqyfugpln
theepyrpeptgioventiPm.phenyl group cPr cycl opropy

i Pr Aqgﬁfqg_gn up. 23 £ €%£ [ Chem cal Fornul a

101 R FC %18 ﬁé%“&ogﬁ“@ STRUNE D0 MIRE 8BS AR a
aCChfp dupge e fibentR o fRtRe Mer dden2- EﬂthtﬂnﬂbaNEhgrﬁééﬂloggc§lly
gl Sl e eSS e Pacoatinb i ester
th%%%?ﬁm OF- Phohvrmiigo2o@lcaRiy Qcceptable other derivative

thereof has optical isomers since it has an asymmetric carbon
atom within its molecule,

A compound having general formula (I) serving as an active
ingredient of the present invention is an optical isomer
r namely the (R) isomer. Although the present invention mainly
includes the (R) isomer among the optical isomers thereof, it also
includes the (R) isomer in mixture with a small amount of the (8)
isomer for reasons attributable to the production process and so
forth, as represented by formuia {(I7).

Although specific examples of a compound having general
formula (I) or (I’) serving as an active ingredient of the
present invention include, for example, the compounds described
in the following Table 1, the present invention is not limited
to these compounds,

The following abbreviations are used in the table.

Ac : acetyl group

tBu : t-butyl group

Et : ethyl group

EtO : ethoxy group

Me : methyl group

MeO : methoxy group

Ph : phenyl group

CcPr : cyclopropyl group

iPr : isopropyl group



0 M M 3-Cl-Ph 11

% 3-di-Cl-Ph 13 Me e pe

, Me 2, 4-di-Cl-

2,5-di-Cl-Ph 15 Me Me 3, 4-di - C}-ER ig RE RE
3,5-di-C1-Ph M Me 2-Me-Ph 17 Me Me 3-Me-Ph 18 Me Me
4-Me-Ph 19 Me Me 2,3-di-Me-Ph 20 21 Me Me
2,4-di-Me-Ph 22 Me Me 2, 5- 4 -Me-Ph 23 Me Me
3,4-di-Me-Ph 24 M Me 3,5-di-Me-Ph M Me 2-Et-Ph 25
26 M@ Me 3-Et-Ph M 4-Et-Ph 27 Me Me 2-cPr-Ph 28

Me
Me,,3-cPr-Ph 29 Me Me 4- -
{Tahl ) cPr-Ph 30 Me Me -
%/% ‘ﬁ/E Me 3-iPr-Ph 32 33 Me Me 4-i Pr-Ph cnng Infi i
[cReR4G¥Y HrgoSA t¥lansl ati on of PCT Spec/acf/07.07.06 24

Me 2:tBu- - o
R’ I R [\
HO N Sty HO N N R®
: {

@

NH; RZ O NH, R? O
Compound No. R rR? R?
1 Me Me 2-F-Ph
2 Me Me 3-F-Fh
3 Me Me 4-F-Ph
4 Me Me 2,3-di-F-Ph
5 Ve Me 2,4-di-F-Ph
6 Me Me 2,5-di-F-Ph
7 Me Me 3,4-di-F-Ph
8 Me Me 3,5-di-F-Ph
g Me Me 2-C1l-Ph
10 Me Me 3-Cl-Ph
11 Me Me 4-Cl-Ph
12 Me Me 2,3-di-C1l-Ph
13 Me Me 2,4-di-Cl-Ph
14 Me Me 2,5-di-ClL-Ph
15 Me Me 3,4-di-Ci-Ph
16 Me Me 3,5-di-Cl-Ph
17 Me Me 2-Me-Ph
18 Me Me 3-Me-Fh
19 Me Me 4-Me-Ph
20 Me Me 2,3-di-Me-Ph
21 Me Me 2,4-di-Me-Ph
33 Me Me 2,5-di-Me-Ph
3 Me Me 3,4-di-Me-Ph
04 Me Me 3,5-di-Me-Ph
Py Me Me 2-Et-Ph
26 Me Me 3-Et-Ph
27 Me Me 4-Et-Ph
98 Me Me 2-cPr-Fh
29 Me " Me 3-cPr-Fh
20 Me Me 4-cPxr-Ph
31 Me Me 2-iPr-Ph
32 Me Me 3-ipr-Ph
33 Me Me 4-iPr-Ph
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34 M Me Me 3-tBu-Ph 3 Ve -tBl.J-APh‘36-I\/IE

Me Me 4
2-tBu-Ph 37 Me 38 Me Me 3-tBU h 3
- Ph M Me 4-tBu-Ph 39
22Nth;Nl\/bt;2-l\/EO_Ph Me Me 3-MeO-Ph 41 Me Me 4- MeO- Ph
2.\ 2,3-di-MeO-Ph 43 Me Me 2,4-di-MeO-Ph 44 Me
5-di-MeO-Ph 45 Me Me 3, 4-di - MeO-Ph 46 Me Me

3. 5-di - MeO-Ph 47 4 Ve 2ie
5-di - 8 Me Me 22EtOPh M Me 3-EtO
g?i I\P/EONE’hAf- I[\z/teoNEh4 _5g cl\)/bprl\]/b 2.iPrO-Ph 51 52 Me I\/Eh
-i Pro- 53 - Me- 3-
e e e A B Me Me 2- Me- 3- MeO-Ph 54

34 Me 2-tBu-Ph

25 Me Me 3-tBu-Ph

36 ' Me Me 4-tBu-Ph

37 Me Me 2-tBu-Ph

38 Me Me 3-tBu-Ph

39 ' Me Me 4-tBu-Ph

40 Me Me 2-Me0O-Fh

41 Me Me "3-Me0-Ph

42 _ Me Me 4-Me0O-Ph

43 Me Me 2,3*di—MeO—Ph
44 Me Me 2,4"di—MeO—Ph
45 Me Me 2,5-di-MeO-Ph
AG Me Me 3,4—di—MeO—Ph
47 Me Me . 3,5-di-MeO-Ph
48 Me Me 2-Et0-Ph

49 Me Me 3-EtO-Ph

50 Me Me 4-EE0-FPh

51 Me Me 2-iPrO-Ph

52 Me Me 3-iPrO-Fh

53 Me Me 4-iPrO-Fh

54 Me Me 2 -Me-3-MeO-Ph
55 Me Me 2-Me-4-MeO-Fh
56 Me Me . 2-Me-5-MeO-Ph
57 Me Me 3-Me-4-MeO-Ph
5B Me ‘ Me 3-Me-5-MeQ-Ph
5% Me Me 2-MeO-3-Me-Ph
60 Me Me 2-MeO-4-Me-Ph
61 Me Me 2-MeO-5-Me-Ph
62 Me Me 3-MeO-4-Me-FPh
63 Me Me 3-MeO-5-Me-Ph
64 Me Me 2~CFs~-Fh

65 Me Me ' 3-CF,-Ph

66 Me Me 4-CFs-Ph

67 Me Me 3,5-di-CF;-Ph
68 Me Me 2-Ac-Fh

62 Me Me 3-Ac-Fh

70 Me Me 4-Ac-Ph

71 Me Me 2-CN-Ph

72 Me Me 3-CN-Ph

73 Me Me 4-~-CN-Fh
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55 M M 2 OP - Me-

Me Me 3 Me-5-MeO Ph Rb Bg gFNgg-g-xE-éh ggpnb ﬁ; >
2- Me0-4-Me-Ph 60 Me Me 2- MeO-5-Me-Ph 61 Me Me
3- Me0-4-Me-Ph 62 Me Me 3-MeO-5-Me-Ph 63 Me Me
2-CF3-Ph 64 Me Me 3-CF3-Ph_ 65 Me Me 4-CF,-Ph 66 M
Me 3,5-di-CF3-Ph 67 Me Me 35Ac-Ph 68 Me Me 3-Ac-Ph
69 M Me 4-Ac-Ph 70 Me Me 2-CN-Ph 71 Me Me 3-CN-Ph
72 Me Me 4-CN-Ph 73 P92427/ English translation of PCT

Mspec/ acf/07.07.Q8 25 Et 2-F-Ph

75 Me Et 3-F-Fh

76 Me Tt 4-F-Ph

77 Me Ft 2,3-di-F-Ph

28 Me Et 2,4-di-F-Ph

79 Me Et 2,5-di-F-Ph

a0 Me Et 3,4-di-F-Fh

81 - Me Et .+ 3,5-di-F-Ph

82 Me Et 2-Cl-Ph

83 Me =t 3-Cl-Ph

84 Me B _ 4-Cl-Ph

gt Me Bt 2,3-di-C1l-Ph

86 Me ' Ef 2,4-di-Cl-Ph

87 Me Bt 2,5-di-Cl-Ph

. Me Bt 3,4-41-Cl-Ph

89 Me Bt 3,5-di-Cl-Ph

50 Me Bt 2-Me-FPh

91 Me Et 3-Me-Ph

92 Me Et 4-Me-Ph

93 Me Et 2,3-d4i-Me-Ph

os ! Me Et 2,4-di-Me-Ph

95 Me BL 2,5-di-Me~Ph

96 Me BL 3,4-di-Me-Ph

97 Me Et 3,5-di-Me-Ph

o8 Me Bt 2-Et-Ph

99 Me Et 3-Et-FPh

100 Me Tt 4-Et-Ph

101 Me Et 2-cPr-th

102 Me Bt 3-¢Pr-Ph

103 Me Et 4-cPr-?Ph

104 Me Et- 2-iPr-Ph

105 Me £t 3-iPr-FPh

106 Me Et 4-iPr-Ph

107 Me Bt 2-tBu-FPh

108 -‘ Me Et 3-fBu-Fh

109 Me Et 4-tBu-Ph

110 Me ELf 2-tBu-Fh

111 Me Bt 3-tBu-Ph

112 Me Et - 4-tBu-Ph

113 Me EL 2-MeO-Fh

FPOS502S P92427/English tremslatiom of PCT spec/facf/07.07.06



74 Me Et 2-F-Ph. 75 Me Et S-F-F;h 76 Me e
| _ Et 4-F-Ph 77
Me Et 2,3-di-F-Ph 78 Me Et 2,4-di-F-Ph 79 Me Et
2,S-di-F-Ph 80 Me Et 3,4-di-F-Ph 81 M Et
3 5-di-F-Ph 82 Me Bt 2-Cl-Ph 83 Me Et 3-Cl-Ph 84 Me
Et 4-C-Ph 85 Me Et 2,3-di-Cl-Ph 86 Me Et
g,i-g! -g -EE 87 Me Et 2 5-@é-Cl-Ph 88 Me Et
4-di - O - BO Me Et 3,5-di-Cl-Ph 90 Me Et 2- Me-
glgNgEtslveph 92 Me Et 4-Me-Ph 93 Me Et i
112450'. Me- Ph Qég‘rII\/EEt24d|E{&_/E Ph 95 Me EtMeO-Ph
i-Me-Ph 96°Me Et 3. 4-di Ph 97 Me
185 5-di - Me-Ph OBeMe Et 2-Et-PR- 99 Me Et 3- Et M P 00
ﬂl%SEt A4-Et-Ph Ml Me Et 2-cPEtPh 102 Me ER:3-ShiieshFh
g1 Me Et 4-cProPh 104 Me Et g2-iPr-Ph 1052)Me-@&-MeO-Ph

“iPr-Ph 106 M& Et 4-iPr-Ph 07 Me
16 B 3-tBU-Ph M09 N Bt 4-t - [0 We 1S58 gk en

Libl Me Et 3-tBuakh SU-Ph 110 e BF 25 (B Py
120 ‘ Me Et 3,5—dl—MeO-Ph
121 Me Et 2-Et0-Ph

122 Me Et 3-EtO-Ph

123 Me Et 4-Et0-Ph

124 Me Et 2-1Pr0-Ph

125 Me Et 3-iPrO-Ph

126 Me Et 4-1iPrO-Ph

127 Me Et 2-Me-3-MeO-Ph
128 Me Et 2-Me-4-MeO-Ph
129 Me Et 2-Me-5-MeO-Ph
130 Me Et 3-Me-4-MeO-Ph
131 Me Et _ 3-Me-5-Me0-Ph
132 Me Et 2-MeO-3-Me-Ph
133 Me Et 2-MeO-4-Me-Ph
134 Me ' Bt 2-MeO-5-Me-Ph
135 Me Et 3-MeO-4-Me-Ph
136 Me Et - 3-MeO-5-Me-Ph
137 Me Et 2-CF3;-Ph

138 Me Et 3-CF;-Ph

139 Me Et 4-CF;-Ph

140 Me Et 3,5-di-CF;-Ph
141 Me Et 2-Ac-Ph

142 Me Bt 3-Ac-Ph

143 Me BL 4-Ac~Ph

144 Me Bt 2-CN-Ph

145 : Me Et 3-CN-Ph

146 Me : Et 4-CN-Ph

147 EL Me 2-F-Ph

148 Et Me 3-F-Ph

149 Et Me 4-F-Ph

150 Et Me 2,3-di-F-Ph
151 Bt Me 2,4-di-F-Ph
152 ' Bt Me 2,5-di-F-Ph
153 Et Me 3,4-di-F-Ph
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112 Me Et - 4-tBu-Ph 113 Me Et 2-MeO-Ph 25
P92427/ Engl i sh transl ati on of PCT specfgcf;:ggsggs% 26
114 Me Et 3-MeO-Ph 115 Me Et 4-MeO-Ph 116 Me Et
2,3-di-MeO-Ph 117 Me Et 2,4-di-MeO-Ph 118 Me Et
2,5-di-MeO-Ph 119 Me Et 3,4:di-MeO-Ph 120 Me Et :
3,5-di-MeO-Ph 121 Me Et 2-EtO-Ph 122 Me Et 3-Et O Ph
123 Me Et 4-EtO-Ph 124 Me Et 2-iPrO-Ph 125 Me Et
3-iPrOPh 126 Me Et 4-iPrO-Ph 127 Me Et

15%- Me- 3- MeO-Ph 28 Me Et 2- Mmed- MeO-Ph 129, MAEF-Ph

15-Nb-5-NbOPh %%owea 3- Mgr4- MeO- Ph 13;@1@&1
3- Me- 5- MO Ph 2 Me Et 2- MO 3- Me- Ph

152- MeO- 4- Me- Ph B84 Me Et 2- MBS 5- Me- Ph ékﬁ@

153- MeO-4-Me-Ph @36 Me Et 3- Me@ S- Me- Ph 137-*»

-CF3-Ph 138 Et 3- CF3-Ph 139 Me Et 4@F3&hcma>h

158k Et 3,5-di-CF3-Ph 141 Me
Et. 2- Ac- Ph
158- Ac- Ph 143 MeBEt 4-Ac-Ph 181 Me Et 2- %:ﬁéprb%@ di%l vy

1t 3-ON-Ph  146mde Et 4-CN-PhMe 147 Et Me 2-%°PRI-C1-

161 Et Me 3,4-di-C1-Ph
162 EL Me 3,5-di-Cl-Ph
163 Et Me 2-Me-Ph

164 Et : Me 3-Me-Fh

165 Et Me 4-Me-FPh

166 EE Me 2,3-di-Me-Ph
167 Et Me 2,4-di-Me-Fh
168 Et Me 2,5-di-Me-Ph
168 _ Et Me 3,4-di-Me-Ph
170 Et Me 3,5-di-Me-FPh
i71 Et Me 2-Et-Ph

172 Et Me 3-Et-Fh

173 Et Me 4-Et-Fh

174 Et Me 2-cPr-Ph

175 Et Me 3-cPr-Ph

176 Et Me 4-cPr-?h

177 Et Me 2-1Pr-Ph

i78 ‘ Et Me 3-1Pr-Ph

179 Et Me 4-iPr-Ph

180 Et Me 2-tBu-Ph

181 Et Me 3-tBu-Ph

182 Et Me ‘ 4-tBu-Ph

183 : EL Me 2-tBu-Ph

184 Et Me 3-tBu~Ph

i85 Et Me 4-tBu-Ph

186 Et Me 2-MeQ-Ph

187 : Et Me 3-MeO-Ph

188 Bt Me 4-MeO-Ph

189 . Et Me 2,3—di—MeO—Ph
190 o Et - Me 2,4-di-MeO-Ph
101 EL Me 2,5-di-Me0-Fh
192 Et Me 3,4-di-MeO-Fh
193 EL Me 3,5-di-MeO-Fh
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148 E_t Me 3-F-Ph 149 Et Me 4-F-Ph 150 Et Me
2,3-di-F-Ph 151 Et Me 2,4-di-F-Ph 152 Et Me
2,5-di-F-Ph 153 Et Me 3,4-di-F-Ph c¢nn cn~~
P92427/ Engl i sh transl ati on of PCT spec/ac/07-07.06 27
154 Et Me 3,5-di-F-Ph 155 Me 2-Cl-Ph 156 Et Me
3-Cl-Ph 157 Et Me 4-Cl1-Ph ﬁLSB Et Me 2,3-di-Cl-Ph
159 Et Me 2,4-di-C-Ph 160 Et Me 2,5-di-Cl-Ph 161 Et
Me 3,4-di-Cl-Ph 162 Et Me 3,5-di-Cl-Ph 163 Et M

1 2- Me- Ph 164 Etzde 3-Me-Ph M5 Et Me 4- Me2PRtO188 Et

Ne 2. 3-di - 167 Et Me 2.4 di - Me- Ph
195 5-di - Me- Ph 2%5 e L EoErED- R

Et Me 3,4-di-Me-Ph 170 Et

198, 5-di - Me-Ph 182 Et Me 2-EtFh 172 E NE%FEE?E%
oL73 Et Me 4-Et-Bh 174 Et MeMxcPr-Ph 175 E&EPRB-Fh
wféicPr-Ph 176 E}tail\/te 4-cPr-Ph 177 Et Me 2-idripPb-pA78

Me 3-iPr-Ph “179 Et Me 4-iPr-Ph 180 Et Ph
19961 Et Me 3-tBuEPh 182 Et % Bu-Ph 183 Bf f?/egﬂ

204 t Bu- Ph Et Me 2-Me-3-MeO-Ph
201 8t Me 2eMe-4—Meo-Ph
202 Bt Me 2-Me-5-MeO-Ph
203 Et Me 3-Me-4-MeO-Ph
204 Et Me 3-Me-5-MeO-Fh
205 Et Me 2-MeO-2-Me-Ph
206 Et Me 2-MeO-4-Me-Ph
207 Et Me 2-Me0O-5-Me-Ph
208 B Me 3-Me(O-4-Me-Fh
208 Et Me 3-Me0O-5-Me-Ph
210 Et ' Me 2-CF;-Ph

211 Et Me 3-CF,;-Ph

212 Et Me 4-CF,-Ph

213 Et ' Me 3,5-di-CF;-Ph
214 Et Me ) 2-Ac-Ph

215 Et Me 3-Ac-Ph

216 Et Me 4-Ac-Ph.

217 Bt Me 2-CN-Ph

218 Et Me 3-CN-Ph

219 Et Me 4-CN-Ph

220 Et Et 2-F-Ph

221 Et Et 3-F-Ph

222 Et Et 4-F-Ph

223 Et Et 2,3-di-F-Ph
224 Et Et 2,4-di-F-Ph
225 Et Et 2,5-di-F-?Ph
226 Et Et 3,4-di-F-Ph
227 Et Et 3,5-di-F-Ph
228 Bt Bt 2-Cl-Ph

229 Et Bt 3-Cl-Ph

230 Bt Et : 4-Cl-Ph

231 Et Et 2,3-di-Cl-Ph
232 Et Et 2,4-di-Cl-Ph
233 Et Et 2,5-di-Cl-Ph
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184 Et Me 3-tBu-Ph 185 Et M 4-t Ve
: _tBu-Ph 186 Et
ét I\/ENS Ehs é?7|\/§ogﬁ 3_1?9/80 oh. 186 B Ne 4-Neo Ph 188
, 3-di - Et Me 2,4-di-MeO-Ph 1
Me 2,5-di-MeO-Ph 192 Et Me 3, 4-di gy
2, 4-di-MeO-Ph 193 Et Me
gbg gLég$gtfro7F5958582592%§Z/English transl ati on of
7. 07. Et Me 2-EtO-Ph 1
g/gss-EEtoph 196 Et Me 4-EtOPh 197 Et Me 2-i Pr%OEth
t Me 3-iPrO-Ph 199 Et Me 4-iPrO-Ph 200 Et
222-Ve-3-NbO-Ph 5201 EL Ne 2- NBEA- MBO-Ph - 202 EIT “Eh
ol M- _MeO-Ph 203 Et Me 3- Mgtd-MeO Ph 204, Etdivil-Ph
-Me-5-MeO-Ph 205 Et Me 2- MeQ 3-Me-Ph 206 _fgt -
238- MeO 4- Me-Ph BXO7 Et Me 2- MEO 5-Me-Ph 208 Ft
232- (l\éel;?g- Me-Ph 209 Et Me 3- MEO S- Me- Ph 21%‘%3‘%
2. 3 h 211 Ef, Me 3-CF3-Phg212 Et Me 4- @FBepPh 213

23 :
t Me 3,5-di-CF3-Ph 214 ]
233- Ac-Ph 216 EtEthwe 4- Ac-PEt 2-Ac-Ph 213 BtaMae-ph

Et -
2aNe 3-CN-Ph 219t Me 4- CN- PHEE Ve 2 O o B

241 Et Et 2,5-3i-Me-Ph
242 " Et Et 3,4-di-Me-Ph
243 Et . Et 3,5-di-Me-Ph
244 Et Et 2-Et-Ph

245 Et Et 3-Et-Ph

246 Et Bt 4-Et-Ph

247 Bt Bt 2-cPr-Ph

248 Et Et 3.cPr-Ph

249 Et Et 4-cPr-Fh

250 Et Et 2-iPr-Ph

251 Et Et 3-iPr-Ph

252 Bt Et 4-iPr-Ph

253 ' Et Et 2-tBu~-Ph

254 Et Et 3-tBu-Ph

255 , Et Et 4-tBu-Ph

256 Et Bt 2-tBu-Ph.

257 Et : Et 3-tBu-Ph

258 Et Et 4-tBu-Ph

259 Et Et 2-MeO-Ph

260 Et Et 3-MeO-FPh

261 EL Et 4-MeO-Ph

262 Et Et 2,3-di-MeO-Ph
263 Et Et 2, 4-di-MeO-Ph
264 Et Et 2,5-di-MeO-FPh
265 Et Et 3,4-di-MeO-Ph
266 Et Et 3,5-di-MeO-Ph
267 Et Et 2-EtO-Ph

268 Et Et 3-EtO-Ph

269 Et Et 4-Et0O-Ph

270 Bt Et 2-1iPr0O-Ph

271 Et Et 3-1Pr0-Ph

272 Et Et 4-iPr0-Ph

273 Et Et 2-Me-3-MeO-Fh
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223 Et Et 2,3-di-F-Ph 224 Et E i
t 2, t 2, 4-di-F-Ph
gtsza_s-m-F- Ph 226 Et Et 3,4-di-F-Ph 227 Et étZS =
3, -Eu-F- Ph 228 Et Et 2-Cl-Ph 229 Et Et 3-Cl-Ph 230
e, g_ 4-Cl1-Ph 231 Et Et 2,3;di-Cl-Ph 232 Et Et
2,4 i -Cl-Ph 233 Et Et 2,5-di-Cl-Ph FP0502S
i 427/ Engl i sh transl ation of PCT spec/ac/07.07.06 29
t Et 3,4-di-Cl-Ph 234 Et Et 3,5-di-O-Ph. 235 Bt E
27%- Me-Ph 236 EtetEt 3-Me-Ph 237 Et Et 4- Ve2 B o Oé%h
27§t 52Eji3-(|3/lb- l;)/ﬁ- Przh4t12§? E: gt 2 74- di - Me- Ph 230M&t5#4e0-Fh
i) - . - - i) 4- j - -
278, 5-di - Me-Ph B Et Et 2-Et- hwbszﬁ 242 Bluts teo-wh
ET

277 EC 3-Me-5-MeO-FPh
278 BEC Et 2-Me0D-3-Me-Ph
279 ET Et 2-MeO-4-Me-Ph
280 EL EL 2-MeO-5-Me-Ph
281 ‘ EL Et 3-Me0-4-Me-Ph
282 Et Bt 3-Me0-5-Me-Fh
283 Et Et 2-CFy-Ph

284 ET Et 3-CF3;-Ph

285 _ EL Bt 4-CFy-Ph

286 EC EC 3,5-ai-CF;-Ph
2B7 Et Et 2-Ac-Ph

288 Et Et 3-Ac-FPh

285 Et Et 4-Ac-Ph

290 Et Et 2-CN-Ph

2981 Et EL 3-CN-Fh

282 Et Et 4-CN-Ph

in the above Table 1, preferred examples of compound (I}
or (I’) serving as an active ingredient of the present invention
include Exemplary Compound Nos. 17 to 24, 40 to 47, 54 to 63,
72, 73, 90 to 57, 113 to 120, 127 to 136, 145, 146, 163 to 170,
186 to 193, 200 to 209, 218, 219, 236 to 243, 255 to 266, 273 to
282, 291 and 292, more preferably Exemplary Compound NoS. 17 to
24, 54 to 63, 72, 73, 163 to 170, 192, 203, 208 and 219, and
‘even more preferred examples include
Exemplary Compound No. 17: 2—amino-2—methyl—4—{1—methyl~5—[4—(2—
methylphenyl)butanoyl]pyrrol—z—yl}butan-l-ol,

Exemﬁlary Compound No. 18: 2—amino—2—methyl—4-{1—methy1—5—[4-(3—
methylphenyl)butanoyl]pyrrol—z—yl}butan—l-ol,

Exemplary Compound No. 135: Zéamino—z—methyl—é—{1—methyl-5-[4—(4—
methylphenyl)butanoyl]pyrrol—Z-yl}butan—l—ol,

Exemplary Compound No. 20: o -amino-2-methyl-4-{1-methyl-5-[4-
(2,3—dimethylphenyl)butanoyl]pyrrol—z-yl}butan—l—ol,

Exemplary Compound No. 21: 2—amino—2—methyl~4—{l—methyl-S—[4—
{2,4—dimethylphenyl)butanoyl]pyrrol—z—yl}butan-l-ol,
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Et 3-Et-Ph 245 Et Et 4-Et-Ph 246 Et Et 2-cPr-Ph
527 Et Et 3-cPr-Ph 248 Et Et 4-cPr-Ph 249 Bt E
2-iPr-Ph 250 Et Et 3-iPr-Ph1 251 Et Et 4-iPr-Ph 252
Et Et 2-tBu-Ph 253 Et Et 3-tBU-Ph 254 Et Et 4-tBu-Ph
255 Et Et 2-tBu-Ph 256 Et Et 3-tBu-Ph 257 Et Et

BB EE 2000 08, B LU 2
(22?zd%ﬂeqm§¢ph¢myLMhptanoyl]pyrrol~2—yl}butan~l—ol,

Exemplary Compound No. 23: 2—amino—2~methyl—4—{1—methyl—5—[4—
(3,4—dimethylphenyl)butanoyl]pyrrol—z—yl}butan—l—ol,

Exemplary Compound No. 24: 2—amino—2—methyl—4—{1-methyl—5—[4~
(3,5~dimethylphenyl)butanoyl]pyrrol—Z—yl}butan—l—ol,

Exemplary Compound No. 57: 2—amino—2umethyl—4—{1-methyl—5—[4-(3—
methyl—4—methoxyphenyl)butanoyl]pyrrol—Z—yl}butan—l—ol,
Exemplary Compound No. 62: 2—amino—2—methyl—4—{1—methyl—5—[4—(3—
methoxy—4—methylphenyl)butanoyl]pyrrol—Z—yl}butan—l—ol and
Exemplary Compound No. 73: 2—amino—2—methyl—4—{1-methyl—5—[4—(4—
cyanophenyl)butanoyl]pyrrol—2~yl}butan—l—ol.

A compound having general formula (I) serving as an active
ingredient of the present invention can be produced according to
the procésses described balow.

Process A is a process by which a compound having general
formula (I) is produced from a compound having general formula
(II) or general formula {III).

{Chemical Formula 11]



Et Et 2,5-di-MeOPh ~-264 Et Et 3, 4-di- - .
?I?t E3, 5-di - MO Ph 266 Et Et 2-EtO Pﬁl gg? EP Ei265 =
3 tO-Ph 268 Et Et 4-EtO-Ph 269 Et Et 2-iPrOPh 270
2t I\/Et 33-| PrO-Ph: 271 Et Et 4-iPrO-Ph 272 Et Et

f -3-MeO- Ph 273 FP05029 5’92427/ English translation
of PCT spec/acf/07.07.06 30"°274 Et Et 2- Me-4-MeO Ph
275 Et Et 2-Me-5-MeO-Ph Et Et 3-Me-4-MeO Ph 276 Et Et
3-Me-5- MO Ph 277 278 Et Et 2-MeO 3-Me-Ph 279 Et Et
2- MeO 4-Me-Ph 280 Et &ep2! MO S-Me-Ph 281 Et Et

3- MO 4- Me-Ph Et Et 3- :%O 2-Mg-Ph 282 283 Et Et

Pribe@R3- Ph 284 Et Et & “Bh~ 265
\ Et )
Et Et 3 5-dirGF3-Ph " R';:t 4 o Ph 286
= G\O = N - RS
N - |

O77,NH Fliz 07]’ NH R? OY\/\ R3
0 0. |

(m Step A2 W) 0
R
O 1
R [\
RBQM w . RO i N ~ R
N 45 2
N
NRRS R RRT R O™
(D VD ©
R’ 1\
Stap A3 =
) or VD P — HOTN N R®
NH, RZ O
1))

In the aforementioned formulae, R!, R? and R’ are the same
as previously defined, R* and R® may be the same or different and
represent an amino protecting group, R® represents a “hydroxyl
protecting group” and QO represents a leaving group.

There are no particular limitations on the “amino
protecting group” in the definition of 2* and R® provided it is
an amino protecting group used in the field of organic synthetic
chemistry, and examples include lower aliphatic acyl groups and
lower alkoxycarbonyl groups, and preferably an acetyl group or
t-butoxycarbonyl group.

There are no particular limitations on the “hydroxyl
protecting group” in the definition of R® provided it is a
hydroxyl protecting group used in the field of organic synthetic
chemistry, and examples include lower aliphatic acyl groups, and
preferably an acetyl group.

There are no particular limitations on the leaving group
in the definition of Q provided it is a leaving group used in

the field of organic synthetic chemistry, and examples include
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. Et Et 2-Ac-Ph 287 Et Et 3-Ac-Ph 2 .

289 290 Et Et 2-CN-Ph 291 Et Et 3-gﬁ-gﬁ EEQQ éf EP
4-CN-Ph I n the above Table 1, preferred ex-arrpl es of
compound (1) or (I") serving as an active ingredient
of the present invention cl ude Exenpl ary Conpound
Nos. 17 to 24, 40 to 47, 543 o 63, 72, 73, 90 to 97
113 to 120, 127 to 136, 145, 146, 163 to 170, 186 to
193, 200 to 209, 218, 219, 236 to 243, 259 to 266, 27

1
%o%%%%ﬁfa’“ﬁ% s 2292, chbﬁﬂrm‘,eﬁ)epablllgl @ dnpiaeyaton an

s. 17 to 4 t
sul §ona L) FrOMHR HHT ffg *ypppladd sidcodgne S’?S%‘ -

8 ¥BHPl £%rionsl, ushed Exesmplrab GormdeminaeRt

% am no-2- met hyl - 4-{1- rretllgu ??4 (2- AT
thh)SFBﬁeWﬁ)butanoyl]pyrrol 2-yl }but an-1 - ol
ExenﬁhaEYemoﬁnéoﬁ@ouﬁhava.ng general formula (V) is

2-am no- 2- et hyl - 4 1math (3

yebate = Bl =h) p@fﬁyltjhﬂﬁt L5 d ]rr})?Flr o'flt gb%/% buF%\xﬁ? a ocompound having
e@é.ecg@l A MmGRMeuNdaid.a Hompound hav:.ng general formula (IV)
2- am no- 2- net hyl - 4-

4
B e LT
Exem%‘.lké'i:}é Qﬁmmﬁrmlﬁ)cuﬂﬁh: 1imitations on the inert solvent

2- am no-
ugeg indthe mat:%@ ; mte% ﬁ?p rov;ded it does not react

But anoy rol - 2-vl .
w@ﬁ:?%leaﬁbﬁml@ﬁﬁﬂﬁhﬁdlh@ g@feral formula \){ }grlfctiaenxalm Qes

2-am no-
LRI e R 93 e e s
og g%&%%aﬁ %%é%?djﬁngﬂrb&htiq: dngi,r@pp@ho%? as ‘toluene,
c/ ac .07.0

bgn%ﬁfﬁen&_rzg{%?%%ﬂl q’l@%{:?e %P l'ﬂ/rd)ffoggmw(éum ad?2:
dﬁ.@hﬂnﬁjﬂfé&hhuéprﬁm;drpﬁgmnogﬁqw ngr@c%c}ragfean ol |
apchip %r Aney hé/le%oEoFl%nzéﬁ%y?r dlchlorobenzene, ethers such as
dggﬂv?'dﬂfehy' b YouTanBhe] et ESR T an S ST
dgmggllip?f%g 8%:" nl%l%% I%ﬂe ?1%&'31 dimethyl ether; lower alkyl
n(1%a:51f& rmidhylaphquttqmmraa}gyw @Trc?%onit{jﬁ%utaélhi | }OYJEI alkyl
ket H:g afl}é:%gpglggg 012 ethyl ethyl ketone, preferably

SRR 02 2 hét net hyl = 5- [
drekbyte %dex?fsh%nm%waﬁowﬁﬁﬁaﬁ%w BERFTHuUL AR TooT

, . Exenpl ary Conpound No. 62
HI&8no- 2- net hyl - 4- { | - met hyl -

There are no particulazr 11m1 atgons on the base used in
the aforementioned reaction provided it activates the compound
having general formula (IV), and examples include organic amines
such as triethylamine, tributylamine, diisopropylethylamine, N-
methylmorpholine, pyridine, 4 - (N,N- dlmethylamlno)pyrldlne, 4-
pyrrolldlnopyrldlne, N,N-dimethylaniline, N, N-diethylaniline,
1,5—diazabicyclo[4.3.0]non—S-ene, 1,4-diazabicyclol2.2. 2] octane
{DABCO) or 1,8—diazabicyclo[5.4.0]—7~undecene (DBU) , and
preferably 4-(N,N—dimethylaminopyridine) or 4-
pyrrolidinopyridine.

Although the reaction temperature varies depending on the
type of raw material compound, solvent, base and so forth, it is

- pnormally from 0 to 200°C and preferably from room temperature To

150°C.
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‘met hoxy- 4- net hyl rphen |Mt;u.t an ol 2y e
and Exenplary Cbnpoﬁné No. g%!]pyrrol-2-y|}butan-|:o|-
2-an1no-2-nethy|-4-{1-nEthyI-5-[4-(4-
cyanophenyl ) but anoyl [ pyrrol -2-yl }butan-1-ol . A
gggPsgndiﬂgyggg gsne;al fogﬂyla (1) serving.as an
ient of the priesent inventi
produced according to the pro e oot
P 0cess Al s a process b processes described bel ow.
y which a conpo [
ggcfﬁg«&%%ﬁg@f ﬁ'llslé?réddtﬂo& pm@u@e@eﬁréga?%ly%gﬁg\ék e type of
general fornula_ (14, :
1 , Q- Oeles lorf @
rapOnelrical FBWW%{ m%f\sgz ng eepFCAI 3‘?Pr o%géls iﬁpﬁgﬁt@sﬁl poe

(£Q-Bu N iRB 1 s QrddrhaRZ yORlHoRZL O TRB1E /
sol £ N 31 utes (19)7 SPER- AMD
3- /~QRI" 0 RLR-/ (I O- N (63
prﬁflzangbm frgm) © 3499 )t°s§ e%gYAA;S R3 (V)Rsor R(S\(?LEOSIO KIV(ZD 8
Retblazin the aforenentioned fornmulae, Rl, R2 and

. T bhne B PSR JUghty ot cBiana B
p%c%%:%%% : %gi @houpis Rﬁam@desehtlssiglg- ﬁ%r%%% AN N33 as step
AITheYiagaf egq{%rognglﬁt P%B?nag?%elﬁ%lkfggggx%uiﬂ @ﬁﬂi)ngpr@’ aupempound
ndFQleethag yriouptlan(The defini It ?2?1 8? tRZeannggo

provided it is an amno protectin - -
: L ro
fiel B%6® &fganic synthetic chenis?rg, up used in the

'alnﬁl))liﬂg ;th%wM al 4 platibondcyavigicodpae Hit %‘%%?”H)esis
p@@ducgg, aru nyﬁiéﬂf%uggrrfgﬁjdﬁ%e5§rﬁ$&ﬂbﬁyiiﬁge&y¢oqpqumd
having general formula (V) or general formula (VI) in an inert
gsolvent in the presence of a base.

There are no particular limitations on the inert solvent
used in the aforementioned reactions, and examples include
ethers such as diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, dimethoxyethane, OT diethylene glycol
dimethyl ether; aromatic hydrocarbons such as toluene, benzene
or.xylene; halogenated hydrocarbons such as dichloromethane,
chloroform, carbon tetrachléride, dichloroethane, chlorobenzene
or dichlorcbenzene; iower alkyl nitriles such as acetonitrile or
propionitrile; amides such as formamide, N, N-dimethylformamide,
N,N—dimethylacetamide or hexamethyl phosphoric triamide; lower
alkyl alcohols such &as methanol, ethanol, propanol or butanol;
and water, preferably alcohols or ethers, and more preferably a
mixed solvent of methanol and tetrahydrofuran. The reaction
speed may be increased by adding water as co-solvent.

There are no particulax limitations on the base used in
the aforementioned reactions provided it only acts in the
desired hydrolysis reaction, and examples include alkaline metal
carbonates such as lithium carbonate, sodium carbonate or
potassium carbonate; alkaline metal bicarbonates such as lithium
hydrogencarbonate, sodium hydrogencarbonate or potassium
hydrogencarbonate; aikaline metal hydrides such as lithium

hydride, sodium hydride or potassium hydride; alkaline metal
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t - butoxycar bonyl group. There are no parti cul
. . : "L ) ar -
glpytat!ons,on the "hydroxyl protectPng group” in the
efinition of R6 provided it is a hydroxyl protectin
group used in the field of organic synthetic ;
chem stry, and exanpl es ing de | ower aliphatic acyl
groups, and preferably an-acetyl group. There are no
particular limtations on the |eaving group in the
definition of Qprovided it is a |leavin roup_used in
hy?%ﬁ%{ii? ggg%égfgamhﬁumyhadmnﬂhﬁe@hé%ﬁ%ﬁ?gﬁgﬁﬁﬁﬂﬁiéﬁbles
POBREEH nygToR % Fa)%éﬁlZ?i}é W0l 1S Rt & aNnsTiaidi a8s 0fudChs
: SO7.06 ﬁalogen groups such as_a
11 h1-Q¥ iTR@noki 8] nediuni vef eciateonPaREum SHPSAAE 'gr oups

such as a_net hape sul f ;
oo s S UERELE YO e 5 et pnerics, oo
mo?%- pipérlﬁoeia%gg% itraaimﬁ mydunsi de\arh §ogerBra s it a (v)IO
,.and this i ' i
conpdRECHAYITHG *§ehet 4 %ﬁ%?%}fg%%ﬁ};argﬁgrg@%?m%gﬁgn we
t %\ébﬁgrai}@%ﬁ:ahc?ébrmlmu@ﬂ\/) SO}YETEn PREFtAEDISPe rfjlﬁ, it is
he presence of a base. Ther ' 5
bisience s 2 Ii5E, It soty Bou Loyl ot
afo[ﬁﬁ%%hgﬂ%é qaabiodn priond dedies drmsndine PRdde Type of
W t thg fpnpounddhaV|ng %gger I tHJQHH@n({éQ -and 4
raﬁwmpbevsa i grEPadedal Pitfat F€HKydr ocar bons SUchas oo
S%%?fggér lgg%@g%mmégy tOjf:jl‘bm a5 petwictern 48hePUTsar GREt ¢
, ol uene nzene -
patfﬁﬂa;g@ﬁat gerhAPr BEEPDORS% X i%‘o‘a“gs' i chl of o)rglt hane
gh: ggﬁﬁﬁglgﬁgéab%mﬁoﬁ%ﬁachf ordate sted] eh| RQSEERafATS
) e or dichloraobe ; Y
oo e, o Sec L S gt S manyei e, oroiary
digxane, rodidigkboxyethare crsdi ef hylidae! Talizing the
I met hyl ether; |ower alkyl it hV4 §I9%%ﬁ
ra@@ﬁiﬂﬂ-WﬁFFEr%}OﬁnQﬁgpoﬁﬁ?g#%ﬁiysa%g% oséﬁa%éﬁﬁi|organic
sgﬁﬁ%ﬁcasﬁtwmeeaue simithyls BPRyTLSIPGREVIER vater 18
agéﬁ@ eahfg:er%/ 6p§éggllaqt)lt%eh¥dr8£ﬂ RN, andy falienpr eheraider
Efs ; S ylene. eré are no particular
ekl Q145 wabek henbase fased, ithe ORERFBr et CoRE "
chenar s Y PR V) R L I e e o an ¢
. ) I [
888 lstegaglelamrmmmrn@hmw? Spafin @ IgALe, cne
) amin . ' T
apsEReR GFTRS éﬁi%%5%%ﬂ%@5%ggéfgﬁiﬂﬂﬂngn@ffpu&a(ﬁoﬁ&gnt. The

resulting desired compound can be separated and purified as
necessary by suitably combining ordinary methods, such as
recrystallization, reprecipitation or other method commonly used
for separation and purification of organic compounds, examples
of which include absorption column chromatography using a
carrier such as silica gel, slumina or magnesium-silica gel-
based Florisil; a method using a synthetic adsorbent such as
partition column chromatography using a carrier such as Sephadex
1H-20 (Pharmacia), Amberlite X¥AD-11 (Rohm and Hazas) or Diaion
HP-20 (Mitsubishi Chemical), a method using ion exchange
chromatographf, and a forward-phase, reverse-phase column
chromatography method using silica gel or alkylated silica gel
(and preferably high-performance 1iquid column chromatography) .

and eluting with a suitable eluent.
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pyrrolidi nopyridine, N, Ndinethylaniline,
N, N-di ethyl aniline, 1,5-diazabicyclo[4.3.0]non-5-ene,
1, 4-di azabi cycl o[ 2. 2. 2] octane ( DABCO) or
1, 8-di azabi cycl o[ 5. 4. 0] - 7-undecene (DBU), and
preferably 4-(N,N-dinethy|§ ) nopyridi ne) or 4-
pyrrolidinopyridine. Atho 3% the reaction tenperature
vari es depending on the type of raw nateri al
conmpound, sol vent, base and so forth, it is nornall¥
fr ompQ, 119:1200€, angepriaf esabeyedsegm FeoPRRBIIEr APUTE 0
150C. PP0502s P92427/ Engl. s shatdn ebpPdrion and
isepexd 5 67 B?Pat%at:?ﬁl/ E}S\I %%%ur}igé?&tgﬁe' reaction time
pu\éﬁ‘ﬂ&&i@ﬁp%eaﬁggawm thetiype diner ght el &9 dCY¢8%pound,
ase, solvent, reaction te eoangh1 15viher tbgpldtion
comp lepFeralqly TPE ot AS it e%tﬁg%%ggaﬁs, and preferably
Off:%gf%%hd hE’?F%S SeﬂgyZi fSt g |A2:(g<l§gng SL?’ Qéé@@g:esd i nawich
| : P in ic
t hi s Precest i ed gﬂtatg%ﬁﬁg?ﬁg ggne method as Step Al
a le%imBeua% q%mggngemm gloqf?nea;;i I)f ilﬁnalfac;‘g‘?efq i;&wga ?m}
conpound havin enera r neoh EPEARK1kN .
CQEP@Bnﬁs?aﬁuﬁbﬁﬁgﬁﬁﬁfﬁ%??ﬁgggéneﬁal g%rnula (1) is
(A Qdegedroandat hes is carried out by hydrolyzing a
conpound havi ng generqﬁmﬁﬂrnula (V) or general
formula (VI) in an inert” solvent in the presence of a
base. There are no i Mez it ati ons on the inert
PEEPYBnt  used_in the af orengnti oned react i onpsy and

exanpl 85 i ngl wgle etherg ch as die T~ r®
diisﬂpﬁépyT égﬂer, LgLLE%EdLQLUYano d} oxane, L,

di axyet hagte, or di et hyl ene gl ycoly di met Kyl %mﬁﬁﬁf/\Rg
aro i ¢ hydrocarbons s toluen@, benz (o] 3

xyl erfe; ®al ogenat ed hyé#%ggfbons such as W

di chl or onet hane, ch NMear bon tetrachl ori de,

di chl oroet hane, chl orobenzefe or dichl ofoben e;

| ower al kyl nitriles squﬁ§s acet oni_tri Re. or ‘/ =3
propi onig'ri |l e¢f Wm des_such’ as for dej s Nz

N, NR&G e onfranmi de, N, N-di met hyl acefNgit de ®r 03{”\J/\R3
hexanet hdsrphosphoric triami de; |ower alkyl alcohq)s
such as t hanol , ethanol, propanol or butan®P; and

wat er, preferably al cohols or ethers, and nore

preferably a m xed solvent of nethanol and
tetrahydrofuran. The reaction

Step B3 R’ [ \
& -
(V) or (VD) P - HO Nz R
NH2 r- O
)]

2 g3, RY R € are the
in the above formulae, R, R?, R}, R, " and R

same as previously defined.

Step Bi:

Iin Step Bl, a compound having formula (V) is produced, and

this is carried out by reacting a compound h
general formula (VII) in an

aving general

formula (II) and a compound having

inert solvent in the presence of phosphorus oxychloride or

oxalyl chloride. This reaction is carried out
scribed in J. Med.

i accordance

with a known method (such as the method de

Chem., 40, 3381 (1997} .
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- speed -may be increased by addi-ng-water as co-sol vent.

There are no particular limtations on the base used

in the aforenentioned reactions provided it only acts

in the desired hydrolysis reaction, and exanpl es

i nclude al kaline nmetal carbonates such as lithium

carbonate, sodium carbonate™r potassi um carbonate;

al kal i ne netal bicarbonates such as |ithium

hydr ogencar bonat e, sodi um hydrogencarbonate or

pot assi um dro a @hbn@nn@{ealmbydr sdb@ent

such*8s%i ﬁy 19%1}\%162{11 g? gg%lll%lr%l&h dride _or i um
usBYOTd d:fh.e atﬁbﬁémmmél rexdigsg2sar P?)’?A‘?}Fﬁng

trans] a n_of .PCT | acf 7. P6ot3me hyd ﬁaiixde:sr
aldBRpt s VY %F POt Iilsd%%gﬁd%g léeg{%?%m hg%r oxi de gr b ne
peROba&Eh mbydrmmmlcahﬁdrwq@aqomﬁeswﬁ #° APRBRPRes R

such as I [ t h| u t Sedisupmnes rtmerﬂero&etﬂnatm
oTe kKO e Br- n%%gﬂ&%ﬂﬂ%ﬁ oXi élse pr ef er abl yﬁi ne o
chmkafohydrmbdestemhlnm@e prfcEAgBPS I & oE8bd

hydr o or SOdI des Aleth mg@tmd&e, Heaebporpyl
oL Qﬁﬁ}éi EATArT es epe%gléiﬁg on the?

ethREer tattraimaipotﬁndan sclhpEppe ., bcégzéa%:ﬁgyg el-uzﬁ. tcﬁ: %:L{athgl ene

nor nal | m t C.aRe1 pisafenabl yudh em =58tbpitrile
glﬂ%gadﬂ?{?thhgu Etgge ?le%%% on ?I mel vari es dependi r%%ngnor
oﬁ lpeopypﬁlmller,awﬁal@ﬁra|alléﬁﬁp%%ﬁﬂ¥%b5§‘éh BIFEN

t upe. andn150afekdthic hiydkscadsare,| ynd more
g r%?:g%gt 0{3468 hourgo and preferably from 30
pfﬂ'ﬂwhmytl@el&da@ups tqheertfe& red conpounds of each step

of Pr A BLE L J-CEQNRT ElhidranutBeveant depeniitai the
in a& a)aﬁce W tﬁT

ordi nary nethod For _ex in.
twh_iike dfasewaﬁawqaébpym]p@mqr,app%v%t ﬁ;éaser gggt cgﬁfo“?fth it is

m xt.ure £Or BES - BSeRbm Ao lt@Rdietature to
neBIa/ et §ﬁ‘8h as’ e?ﬁ;{‘f ag{g:?gte tha?sl s not mscible

dh water is added after renoving the inpurities by
iltration, and after ., washin 3 SOthe type of
fort hALtheeclr §aRI TS EP g?}‘ﬂ? g‘farﬁlﬁg ﬁ@%& 2o © =P

e desired
59 ol ScSapaiat edasandsafveat , drydaigiopl fRIperature and
anhydr ous magnesi um_sul_f at I rous; S gunhnd
sguféztite, ithdS BRI E‘éﬁfbglu-u’g llggtg% tigc?lned
pk8liddingrohf ¢ tieisokeentdayihe resul ting deS|red
conpoun can be separated and purified as necessary
by suft@B®IB2conbi ning ordi nary nethods, such as

recryshabidzaid,on, coepnec pavang Fensrast ReFmH Hod)
ngggggéyégﬁggﬁh%gisZigﬁgggl8€E?ﬂﬂh§gﬁh§kffﬁagﬁtgbd as Step
b9k R | DrecEPbuUnB whrionptegesphyfaygiuAg 4111) and a compound
having general formula (VII).

Step B3:

in Step B3, a compound having general formula (1) is
produced, and this is carried out by hydrolyzing a compound
having general formula (V) or a compound having general formula
(Vi) in an inert solvent in the presence of a base.

There are no particular i1imitations on the inert solvent
used in the aforementioned reactions, and examples include
ethers such as diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, dimethoxyethane, or diethylene glycol
dimethyl ether; alcohols such as methanol, ethanol, n-propanol,

igopropanol, n-butanol, isobutanol, t-putanol, isoamyl alcohol,
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carrier such as silica gel, alunmina or
magnesi um silica gel - based Florisil; a method using a
synt heti c adsorbent such as partition colum

chromat ogr aphy using a carrier such as Seph
(Pharnacia), Anberlite XAD- 11 (Rohm and Fgagseér o 20
Diaion HP-20 (M tsubishi Gfenical ), a nethod using
ion exchange chronatography, and a forward-phase,
rever se- phase col unm chromat ogr aphy mnet hod usi ng

dlﬁﬁﬂg% perghy%l aldoylated, shddemigebyclatmkapodf er aptpyl

ofmance liquid_colu
cedlod g mipbhdes sictaBPfet %Wﬁé‘i%e'FgogH‘%{)%%%“%m i<h
hrg{ﬁééﬂffagegémfﬁgro&pﬁﬁk@@éiﬂyﬁ @hoBphd6ic Furehedepreter;

orme@c'p;oéfv@Qt‘?%&?@S AR S e T

Separation and
soRHéﬁtlt, iGatign SEaRSne:i8nsdi seblentlsi ppdevatrar, PobfewNY

etion of the reaction of h_st
nigedpselvars of %@Qﬂﬁﬂlﬁeanét%ﬁhgggocésggﬁg{éLghhgéang
scﬁ'vgﬁ{éé‘ als 8 cBLETE S fwaPee¢essd Andre wheterakdyc anpoter

havi ng general f I
sciumpbund st T gertr AP RTe: (r) "85 beneral"

QL 8¢ (Hdthhnol NGl . For
soroggss et n%t[%lﬂf/ ak .Formula 121 Step Bl 3" Nwe2

oY MﬁeRecﬁ{¢§nq39§5t S%ﬁi\%lqitagko&gl 5@”%&Eé§%éQdR§n
tﬂ&%f&rem&tlon@dvréa&ﬂﬁﬁ |§ro1v1d&$ RsOnly g NFnghRZ
deydred hydrof?glngLagEf%ﬂip B%. ampf$% 1g¥iu@é {1¥ah iHO metal
carbonates such as lithium carbonate, sodium carbonate oOr
potassium carbonate; alkaline metal bicarbonates such as lithium
hydrogencarbonate, sodium hydrogencarbonate or potassium
hydrogencarbonate; alkaline metal hydrides such as lithium
hydride, sodium hydride or potassium hydride; alkaline metal
hydroxides such as lithium hydroxide, sodium hydroxide or
potassium hydroxide; and, alkaline metal alkoxides such zs
1ithium methoxide, sodium methoxide, sodium ethoxide or
potassium t-butoxide, preferably alkaline metal hydroxides, and
more preferably sodium hydroxide.

although the reaction temperature varies depen&ing on the
type of raw material compound, solvent, base and so forth, it is
normally from -78 to 150°C, preferably from -50 to 100°C, and
more preferably in the vicinity of room temperature.

Although the reaction time varies depending on the type of
raw material compound, base, solvent, reaction_temperature and
so forth, it is normallyrfrom 15 minutes to 48 hours, and
preferably from 30 minutes to 6 hours.

The desired compounds of each step of Process B are
collected from the reaction mixture in accordance with ordinary
methods. For example, in the case of suitably neutralizing the
reaction mixture or when impurities are present, an organic
solvent such as ethyl acetate that is not miscible with water is

added after removing the impurities by filtration, and after
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NH2 RO (I) |In the above fornmulae, R, R2, R3, R4,

RE and R6 are the sane as previously defined. Step

Bi: In Step Bl, a conpound having fornmula (V) is

produced, and this is carried out by reacting a

conpound having general foBBula (I1) and a conpound

havi ng general formula (VIl1) in an inert solvent in

the presence of phosphorus oxychloride or oxalyl

chl. L8.reast Cafyd egqaHt ci Tdyaceondancen
Wasg%ﬁ ‘gkﬁh&%kﬁgtﬁg%Eisggﬁ§gsa{he ngthod dggcrlbed in 7
thla dibilred ClreponndQis mfreng@ﬂa)nd 84R8D%-ying with

%%83.4 E&%L HeSBub! gﬁ*ﬁa&@ ep Qﬁhﬁ&Bu%pg@é@@rﬁ/&sza%eoauag

ere are no particular Iimtations on the in g Th
_deaakeén¢om§nymd A st pletaimede RNt Wridd 18att T or® grgvent- the

T su%@kg Sc}]é N6lude, ﬁf!)LlLI{H'] abhCcrhysiaarbansns l{ﬁiﬁfl&&led as

exane;, eptane |gr0|n or petroleunlether OnHtIC
ndge@seczarmorssngabhya@own}@ﬁeor%%n@e Brd %yl%’ﬁ

%gg af ad- by dr ocarhons tauehn asr djtchléEOﬁl@ﬂE&cha:m:ﬁmonly used
oro orm carbon tetrachl oride, di.chl oroeth

fmlsgp@bétmh@ndopum%%ﬂad?lé’ﬁeﬁ%e??’egané‘tchSPE‘P%% agramples

ofj eyl ;8 e a%'sb AP WHo1ush hefkrortz@baahyHy ofdimana
di oxane, di net yet hane or di et hyl ene

| ycol. .
caj:mtrhyucletetfermlllémelm RPETARE r ¢ sesbge] st 1ice gel-

rAGE ALEEE £ OhePhORI iy &l Qynﬂ'&d:ﬂdi)\aﬂéoﬁbdﬁytl such as
et ones such as acetone or neth I%B ketoq]e hadex
pqstrteftepabwlla?lbrﬁé*ffp@aﬁ%‘?%’é(r BERES aachT‘ P& SPFRfEr 567y

Lz?eihze(@ﬁa%aépé)uemeﬁiiwu@b tthe{Rcﬁ:alCtaIIﬂnHtaenpenamlaeon
vari es depend |n%$pn the type of raw mater

HR-Gifp diEs U e Aiembaal) arfd "e5PPOr EH0 o e"%%ar S 1y
cﬂf&@t@; 1 9-2P0GaNd preferalhnst) ofevasm-peaperatiome t o
il %ou h the reaction . tine varie k_gp%ng G5 o1
Citlmatt)%éaﬁlﬁy ‘P%M}%P%W%I Pdrpotifid, Olbaasey oneQJt °
(&&@%ﬁb@@réﬁﬂ?Q&@ﬂubarﬁ6ﬁhaﬁﬂé'ﬂaqﬁhd ddlvins nhrnmaﬂqgraphy),
from15 mnutes to 7 days, preferably from6

ahd USRI IVHEY & S8iERD e%ﬁ? tep B2, a conpound

havi ngy.geprewdk-ef oxmad at( Vk)nésessprrodtoedsparratet hEgmess,

carried out usi nmethod as St gé Pé&ﬂﬂa%md
I sepa

L BORPGULEhETi %@%ﬁ&ﬁaﬁyﬁ%ﬁf&ﬂﬂfﬁ i onpound
purification means at a suitable time either following
completion of the reaction of each step or following completion
of & desired step.

Process C is a process for producing a compound having

general formula (IIT).

[Chemical Formula 13}
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havi ng general formula (M1). Step B3: In Step B3, a
conpound having general formula (1) is produced, and
this is carried out by hydrolyzing a conpound having
general fornula (V) or a conpound having genera
formula (VI) in an inert sg vent in the presence of a
base. There are no particular limtations on the inert
solvent used in the aforenentioned reactions, and
exanpl es include ethers such as diethyl ether,
ProdbdssOpr opyl ether, tetrahydrofuran, dioxane,
di met hoxyet hane, or diethyl engygl yco di met hy| ef.her;
al comdl s such aseg®et hanol , et Hanol 54-propanoﬁ33pé; .
LS papie| ,—A-butanot 1 soR(f aitd] Yt - it anol , i soanyl
al collgleps PO24RTEEM+GH trans| ati onNBIR°PCT
sped/ acf/07.07. 06538 diethylenee§lycol, gl ycerin,
oct 818D, cycl ohexanol or nethyl “Cellosol ve; ami des
such as formam de, N, N-di net hyl f or mam de,

N, N- di net hyl acet am de or hexanet hyl phegsphori,c N\
tr@am dg1 water; og.fixed sol vents of Jit he B A
afbr emeBtigned SG¥¥€HEE§ﬁf—ﬂTXGd soRVen®s of the N
Raf ortie t ik oned sol vents agg gﬁter, preferabnvﬁﬂﬁixéﬁ
sol vent 8Rdt " al coledlpsmi rs and water §&Pyixed

sol v@gmt s of al cohols and ,er, and nore preferably a
m xed sol vent of nEtQEMOIf*tetrahydrofuran and wat er
or a mxed solvent of nethanol and water. There are
no particular limtations on the base used in the

af orenenti oned reactions provi déd Wt only acstspCh the
desPie8&*hydr ol ysi s reagyiow; Xanpl es—mctude
al'kaline nmetal carbonatesygqsh g |ithium carbonate,
sodi um car bonate or potassium carbonate; al kaline
net al bi carbonat es such asXiYt hi um hydr ogencar bonat e,
sodi um hydr ogencar bonate or potassi um 1 T\
hydr ogemtar bofiate; al kal i ne netal hydrides s%

lithi sz f€, sodi um ri'de or potasgiu hydri%@;
al kala n tal yzhydroxides such as lithiu Mdr oxi d@,
~sodi u ydroxi de or potassi um hydroxi de; &nd,qp

al kal bne (R¥t al al koxi des such as |ithi um et hoxi de,

sodi um et hoxi de, sodi um et hoxi de or potassi um
t - but oxi de, preferably al kaline netal hydroxides, and

nore preferably sodiun1hydrgxide. t hough t he c8 |
reacggg@ytenperature vari eg-depenrdi ptg on the ?VBe of .
r i onpound, H®I vént, ba§g and so forth, it

i's

NH, R
XvI)
R I\
RO N N
NR'R® R
(11D

4 5 & are the
In the above formulae, g*, R, R*, R°, R° and Q

same as previously defined.

R’ represents an alkyl group havi
arbon atoms interposed with a

ng 1 to 20 carbon atoms,

an alkyl group having 2 to 20 ¢

hetero atom, an alkyl group having 1 to 20 carbon atoms
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:nornalfy”ffon1-78 f6 1506” efe f Ny
, preferably from-50
3200, and nore preferably in the viZinity of rggm
nperature. Although the reaction tinme varies

dependi ng on the t :
: ype of raw material conpoun
ﬁg:ﬁgmy ;fgfnt e tenper at ue and so forth i?’ i gase’
! m nutes to 48 hours d
from 30 minutes to 6 ho s, and  preferably
urs. The desired co
each step of Process B are collected fron??ggnds °f

su]‘é_zSé‘fMt%@ G Kb Ukre arylageounslanc @raine i@ rRAYREPTYC het BT

or : )
ot oRTRON PP LTSGR GnBh T e are o osent an o
0588 o 30] e uahaasiatimgonsdorAr 1 Haer apgh =
i eCtDLE WL 8L 1 3P0 a1 Bt S skbonich o
: th _ consn2s
arﬁg é_@@éﬁr&l iaSBmé £ b Hexleirony o 1 PEF e c?a R IERYE7958 9

ing wth /
hayj@gagﬂ¢$ﬂ;o F%%%g%S?rgigﬁgaLogiﬁbnfﬂq%r@ﬁﬁa%ﬁﬁﬁﬂgayeto 20

: 0 d
cBHEr a8bME NithoehrbBs ednmidr @ungg;ggh %oéﬁ]pgéf‘%@?e’@ygp %roup
AL LS ST LI gl el ot oampoure e o
a%?%%ﬂw%dh@@&ﬂﬂﬁﬁﬂieagrbmpse@aﬁgkzg %§g£b5;?$?%3§3§455n9
camhon SEPyS AITHLELon, UL Rbres ol Lol oo o oL her Mt hod
’ a
RO setbud andsepRrmATs A TSR PO O &
CSLganLC CamBaus, exarpl oy okl s ule
ot ; |
s 21 ks cevoal abummeica ok LAt Thalte
LS AL ARS8k 8 ke an bt v, dsvios
‘ usi i
138cSgphadeon ktb@d < PiapmEha) S ORTBER PEKADOTT” (FoR
S5 SR T v
ﬁr;eg%lﬁ%g@'xﬂhﬁ%mﬂ?m@eﬂph5s@eElaﬂ}m¥%?ﬁ%%‘?P3§P§5K§' s
At LRy o REEEE, SRy Bhiybat o siekhgheeiyl. (and
‘ . |
hwomioarmprs ecrara-E RO TG 1o R
FULheLLP, Shybetp neseS sy ATSIRaL st sorter s
e i
SRSl Py Samy ) o ekt e e
ReOEsRHNEL ssanqjxln’é@§§¥?~0ré)—8%g;&&%ﬂ%§fl r2d 8, 8Bcryl, 3,7-

. a’ conmpound havin
Gimethyloctyl, 7,7-dimethyloctyl, undecyl, 4,B-dimethylnonyl,

dodecyl, tridecyl. tetradecyl, pentadecyl, 3,7,11-
trimethyldodecyl, hexadecyl, 4,8,12—trimethyltridecyl, 1-
methylpentadecyl, 14 -methylpentadecyl, 13,13—dimethyltetradecyl,
heptadecyl, 15-methylhexadecyl, octadecyl, 1-methylheptadecyl,
nonadecyl, eicosyl or 3,7,11,15—tetramethylhexadecyl group and
preferably alkyl groups having 2 teo 10 carbon atoms.

In the above, an “31kyl group having 2 to 20 carbon atoms
interposed with a hetero atom” in the definition of R’ indicates
groups in which an “alkyl group having 2 to 20 carbon atoms” of
the aforementioned “alkyl groups having 1 to 20 carbon atoms”
may be the same oOT different, and are interposed with 1 or 2

sulfur atoms, oxygen atoms OT nitrogen atoms, examples of which
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general formula (I111). [Chem célml.:(’)r .. 0502
_ . —ormul a 131 F
P92427/ Engl i sh transl ati-on of PCP spec/acf/07. 59.58%840

Process CRl Step d B~ Ste
p C2 HO-~OHR7 O-\H
NRARS R7COR2CH=CH2 NR4RS (VII1) (I1X) (Yj OR Step C3

R-~00 R O NRARS RZ NR4RS Q. Ph3P+ (
X1) N (XILO (X
R2 Rl Step G5 “Step 04 p HOE N uis k2 ) RN
Step @ N 02 O-NHRZ TNHR (1) 0 (0XV) O Step C7
ep C8 HONNH2 RZ (XVI) R R60 N NR 4R5 R2
olhhdd dngtiherabey endfrgub ake FR caRRon REoTRs LRI RIRF QR

1 ggﬁ?&£§?ﬁﬁ%£ﬁg€$% n%%%gggbﬁﬁggggﬁgg?eﬁﬁyﬂﬁpﬁesentS an
Qo hasitng 25t 030, ak boHa oA B R i £ h a
methylthiopropyl, 2-methylthiopropyl, 3-methylthiopropyl, 2-
ethylthioethyl, 2—methy1-2-methylthioethyl, 1-methylthiobutyl,
2-methylthiobutyl, 3-methylthiobutyl, 2-ethylthiopropyl, 3-
methyl-B-methylthiopropyl, 4-methylthiopentyl, 3-
methylthiopentyl, 2-methylthiopentyl, 1-methylthiopentyl, 3,3-
dimethyithiobutyl, 2,2-dimethylthiocbutyl, 1,1-dimethylthiobutyl,
1-methyl-2-methylthiobutyl, 1,3-dimethylthiobutyl, 2,3~
dimethylthiobutyl, 2-ethylthiobutyl, 1-methylthichexyl, 2-
methylthiochexyl, 3-methylthichexyl, 4-methylthiochexyl, 5-
methylthiohexyl, 1-propylthicbutyl, 4—methyl—4ﬂmethylthiopenty1,
1-methylthiocheptyl, 2-methylthicheptyl, 3-methylthiocheptyl, 4-
methylthicheptyl, 5-methylthicheptyl, g-methylthioheptyl, 1-
propylthiopentyl, 2-ethylthichexyl, S—methyl—s—methylthiohexyl,
3.methylthicoctyl, 4-methylthiococtyl, 5-methylthiooctyl, 6-
methylthiococtyl, 1-propylthiochexyl, 2-ethylthicheptyl, 6-methyl-
g-methylthicheptyl, 1-methylthiononyl, 3-methylthicononyl, B-
methylthiononyl, 3-ethylthiooctyl, 3—methy1—7—methylthiooctyl,
7,7-dimethylthicoctyl, 4-methy1—8-methylthiononyl, 3,7-dimethyl-
11-methylthiododecyl, 4,8—dimethyl—12—Methylthiotridecyl, 1-
methylthiopentadecyl, lé-methylthiopentadecyl, 13-methyl-13-
methylthiotetradecyl, lS—methylthiohexadecyl, 1-
methylthioheptadecyl or 3,7,11—trimethyl—15—methylthiohexadecyl;
alkyl groups having 2 to 20 carbon atoms interposed with 1 or 2
oxygen atoms such as methyloxymethyl, 1-methyloxyethyl, 2-
methyloxyethyl, ethyloxymethyl, 1-methyloxypropyl, 2-
methyloxypropyl, 3-methyloxypropyl, 2-ethyloxyethyl, 2-methyl—2-
methyloxyethyl, 1-methyloxybutyl, 2-methyloxybutyl, 3-
methyloxybutyl, 2-ethyloxypropyl, 3-methyl—3~methyloxypropyl, 4-
methyloxypeﬁtyl, 3-methyloxypentyl, 2-methyloxypentyl, 1-
methyloxypentyl, 3, 3-dimethyloxybutyl, 2, 2-dimethyloxybutyl,
1,1-dimethyloxybutyl, 1—methy1—2—methyloxybutyl, i,3-
gimethyloxybutyl, 2,3-dimethyloxybutyl, 2-ethyloxybutyl, 1-
methyloxyhexyl, 2-methyloxyhexyl, 3-methyloxyhexyl, 4-
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hetero atom an al kyl group having 1 to 20 carbon
at ons FP0502S P92427/ Engli sh transl ation of PCT

spec/ acf/07.07.06 41 substituted with an aryl
or aromatic heterocyclic group, an alkynyl
having 2 to 20 carbon atons,_ an al kynyl
3 to 20 carbon atons |nterﬁ%%ed wWth a hetero atom an
al kynyl group having 2 to 20 carbon atons substituted
with an aryl group or aromatic heterocycllc ar

oup,_.an

me% SO eHERUPS - Rty @xh oy 20 lcarbpy @bty lan® eﬂ“%&’ﬁ@l_d“
up ‘having 3 to 20_ carbon -at jﬁ% d th a

meheYéthDé rah” %?W&)?IXY ?%%1 %nﬁetﬂ}uﬁ g v

havi ng 0 carbon

Bttt Uk Sk tiylloxghepryl . @r@abhblcoxyéjre@ﬁﬁ i c®
mehe?er ocycl %lé o

group, an alk rou bR N0 BOmethyl-5-
metdybony ZRESYE - s hbBT TR % ga% %rtf/l ygﬁ?%qup Ygr N

med! fexyiiet @L@@M@ﬂcﬁ;y@myp afraheithy 2 PEOREY i
etero atom or a

T Lo heapea
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“sul fur atons, ‘oxygen atons or nitrogen atons,” exanples
of which PPn502s P92427/ English translation of PCT
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2,2-dimethylthio-3- butynyl, 1.,1- dimethylthio-3-butynyl, 1-
methyl-2- methylthio-3- -putynyl, 2- -ethylthio-3 -butyoyl, Li-
methylthio-5- hexynyl, 2 -methylthio-5- -hexynyl, 3-methylthio-5-
hexynyl, 4- methylthio-5- ~hexynyl, 5- -methylthio-3 ~hexynyl, 1-
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FP05025 P92427/ Engl | sh trans gt ?éﬁdg?zggl - (riazolyl,
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methyloxy-7-octynyl, S—methyloxy—T—octynyl, 6-methyloxy-7-
octynyl, l—propyloxy—S—hexynyl, 2-ethyloxy-6-heptynyl, 6-methyl-
g-methyloxy-4- heptynyl, 1- -methyloxy-8- -nonynyl, 3-methyloxy-8-
nonynyl, 8-methyloxy- 6-nonynyl, 3-ethyloxy- 7-octynyl, 3-methyl-
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6- met hyl - 6- met hyl t hi o- 4- heptynyl, 1-nethylthio-8-
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FPOE0ZS P52427/Bnglish translation of PCT spec/acf/07.67.06



'§9 interposed with a hetero atom In the above, an
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ﬁg?StltUth with an aryl group or aromatic
erocyclic group” in the definition of R7 indi
a group in which the aforgantloned ‘al kynyl g?oﬁgtes
having 2 to 20 carbon atons" " may be the sane or
different, and |s substltuted with 1 to 3 of the
aforenentloned "aryl groups" or the aforenentiaon
oct?ﬁ?ﬂHFL%eth?Iewamyﬂbﬂchg®6Ug§tenahd 7 &7 PYEEEER DY %V'aﬁ‘
Ocaﬁm%né a- ' OF@,@“@ 1211 9- P_.G3RON ad ONBigubEyl tut-ed
aronatlc heterocycllc gr oup
me@%g mhmlo,f_dwecamymc|4u@ed2m@ﬁaﬂyllérﬁ9wlt 10=12-7"

3- henyI-I- D Lo 10 )
SRR R P
e%tﬁh@éwﬂayll th—Mé’gﬂlwl 4i-3(- Mthgltiquyﬁényp%/ 15-

mq;h%ﬁéﬁ%% %5 %@ XTﬂy% " ﬁ f%hﬂaaa%yﬂ¥ tadﬁ@ényl or

ove an "al kenyl gro
3 vagmnlsrﬁnmyz@lgammlmms “heradesca¥t i ni t1 on of R7
a llnear or ran e Lo havit H
o SRV LTS EYRA 65 1 "o T pe un ety

ag1p&@pgeylatdmmeuhyla£rpropenyl 2- et hyl - 2- pr openyl ,

2 et h ny t t-hy
sevhgrraiienst ‘“‘g?@élt"ﬁ&r\él-tlzle%ﬁfnlyﬁbtgyﬁfﬁﬁmenﬂ
2Jmerﬁriym¢ky32mﬁ@rew1 23 -tV X g BURTERFRY L 27

i -ethyl -3-buten 2
e D %H%%nf%ﬁ?t% ggpeﬁFé%y?QY%E%#§%%ylléﬂﬁgﬁﬁgﬁg{B_
%témllhyb - B PRALERYE -bdt @ert eny ety ety bUt gsht ey |

met Nyl - 4 t
e@ﬁ@@nﬂ@%@%@"g? éngpﬁzhal_{i )éetnﬁtpyg ;ﬁg@%peﬂyfemenyl
m%ﬁﬁ?%%?ﬁ ~x5phexaiyl,, 33maﬁmjmdxy54 hexesl, 2- methyloxy-4-
p@@ggngf 12m2§%§Hép%¢Fpggég%%l5 h§x§£%%ﬁ%§%;?§°@¥$uﬁ%nyl
2 1o DRflHry0 eIﬂHHndnylZ HE1+qmm36hﬁé9$¥q%nbutenyl 1-methyl-

3-net hy I-6 he tenyl, t
25mﬁ%ﬁ}%ﬂxﬂ5 ﬁgg A 3”8%{?% %é hee?eﬁiﬁén yl, p?oa—l-
d%ﬁﬁ%ﬁiﬁ?xy'% -Bhbyhy15- hemehyloxgiagb@tﬁ@yﬁy|1 ﬁg¥£%§¥
hsxﬁgy}]wz—yue&gyge v émexgﬁ%ﬁnyi _}n !2’%’15-71‘:&%&1§Dy|4-
' mﬁrﬁe?ﬁi%—éiﬂé&éﬁpyl 5 3E$mhybxﬁ—5nﬂﬂ§§ﬁyi B propyloxy-3-
e
bytﬁBYhyl4T?e %g% % ét%%f%%?ﬁgyﬁi?éhgggahYLmékﬁym@&QyB—
h% Qtaﬁ}’i 72-@:@1:&5:9{43@—35 Mtquhyﬁmetgg%{@.ﬁ TG -heptenyl, 4-

7-di met hyl enyl rigathiyy bxB-6 -
H@H?FY @Xﬁ@ &6¥n i qynfi%gﬁgggggﬁgﬁke?glfé?;adec ﬁ?ﬁ °
rge@taagﬂznwplyshxrfwwemﬂa of - PEVISFECT RTGTY 37 166

methyl-5-methyloxy-5- hexenyl, 3-methyloxy-7- octenyl, 4-
methyloxy-7-octenyl, 5-methyloxy-7-octenyl, 6-methyloxy-7-

octenyl, l-propyloxy—S—hexenyl, 2-ethyloxy-6-heptenyl, 6-methyl-

6—methyloxy—6—heptenyl, 1—methyloxy~8—noneny1, 3-methyloxy-B-
nonenyl, g-methyloxy-8-nonenyl, 3-ethyloxy-7-octenyl, 3-methyl-
7-methyloxy-7-octenyl, 7,7-dimethyloxy—7—octeny1, 4-methyl-8-
methyloxy-8-nonenyl, 3,7—dimethyl—11—methyloxy—11~dodecenyl,
4,8-dimethyl-12-methyloxy- 12~tridecenyl, l-methyloxy-14-
pentadecenyl, 14- -methyloxy-14- pentadecenyl, 13- methyl -13-
methyloxy—ll—tetradecenyl 15-methyloxy-15- hexadecenyl 1-
methyloxy—16—heptadecenyl or 3,7,11l-trimethyl-15- methyloxy-15-
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15- et hyl -1 5- hexadecenyl, %/Z-octadecenyl, 1-

nmet hyl - 16- hept adecenyl, 18-nonadecenyl, 19-ei cosenyl

or 3,7,11, 15-tetranet hyl - 15- hexadecenyl group and

preferably an al kenyl group having 2 to 10 carbon
hefh@Wesnylln the above, an "al kenyl group having 3 to 20
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h&f"ﬁﬁﬂﬁﬁ hi o{n%k%yt enyl, 2- eet’\ h‘%ll thi @- 35 bt @RMlamino) -5-
hbxﬁayhyltthﬁl\bﬂ@thhb%@ﬂﬂ = ?r’érﬂly ‘t Ai O- 5 hexenyl ,
}% met y'%hﬂ ) E examHo) -4-baesyll t ki-oeBhE I"

' 5-
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| |t - (N-

L rermprert o RS gt =0

LS PRIy S hope eyl éﬂzaﬁéw
rﬁemﬁftllaylllnh] -GEmEFERhy |5 é“ﬁsn?%{ﬁ( pH hept en |

1- pr anvlit Bi 0 AspeRbeny| - @T—@b:bwlam:@cs KeRBRYFIY 5. 27 (N~
&H’% X.%L 5t yle{iﬁl 0- 5- hex%}g}e 3 fyhtahi aoy- pq—teemnlyl, 3-
éthymhylbﬁhﬁoh%%]é’tlen e Ph Ft i 0- 7 octenyl , . o
e askenl | - prapsir e
atilarganat Ry P oS, Rl iy amine) T-ockenr 2T
grgé%%ﬁ@)oﬁhmyl 2-BN- a@tﬁmﬁpb shareayl, o meHY

t hi o- S-nonenyl , . 3-get 91 4 IE@‘%O@&&nenyl 3- (N~
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methylamino) -8-nonenyl, 8- (N- -methylamino) -8-noneny

ethylamino)—?—octenyl, 3—methy1—7—{N—methylamlno)—7—octényl,
7,7—di(N—methylamino)-5—octeny1, 4—methy1—8—(N—methylamlno)-B—
nonenyl, 3, 7ﬂdimethyl-1l-(Namethylamino)—ll—dodecenyl, 4i8—
dimethyl-12-(N- -methylamino) -12- ~tridecenyl, 1- (N-methylamino) -14-
pentadecenyl, 14- (N-methylamino) -14- -pentadecenyl, 13-methyl-13-
(N-methylamino) -13- -tetradecenyl, 15-{N- -methylamino) -15~
hexadecenyl, 1-(N- -methylamino) -16- ~heptadecenyl or 3,7, 11-
trimethyl-ls—(N—methylamino)—15—hexadecenyl and preferably an
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51 octenyl, 3-nethyl-7-nmethylthio-7-octenyl, -

7, 7-di met hyl thio-7- octenyl,

4- et hyl - B- met hyl t hi o- B-nonenyl, 3, 7-di net hyl -11-

met hyl t hi o- 11- dodecenyl ,

4, 8-di met hyl - 12- met hyl t hi o-5l2- tridecenyl,

1- et hyl t hi o- 14- pent adecenyl, 14-nethylthio-14-

pent adecenyl, 13-nmethyl-13-nethylthio-13-tetradecenyl,

15- net hyl t hi o- | 5- hexadecen |, . ;
alkemel [gz:]c%/lm éa'lﬁn‘fhe—)’pttadége?@#yo& atoms interposed with a

he F lgt&glnethﬁl 15- ngt?yltgio 1g hexadecenyl; an "

a nyl group having 0 car r

wit hIn the aPgRygeR @ OTEYsuBhoEs; alvm P%y#cg%?efe%gﬁy ,
atgamgeéﬁyé oxyethepyin o Beyhyd:mup Brphei}:xan;dycl it group” in
thet Agf Wy%i(q}i/pe §§ |p1:r{"o Eesngl groupn%.tnh%iuéﬂ t%'lep %ngt}{ént 1%ned
- %kgﬁ{/f yé(rcgl EEYﬁ@XZ/ [QUW e bearlﬂom’aﬂ:bytls’oxrgaﬁ bebghensamne or

oxy-3 uteny 3- net a

dm@ﬁﬁyﬁ@&yf¥ﬁbﬂépéﬁ®ﬁ itye ﬁgtﬂ ﬁétgy?oxy ZEEP%BE%§EIORE
“a%'ylngi‘%é)xbﬂtﬁg rﬁﬂbﬁmenﬁzd&ﬁd]ﬂmylaﬁlcpdmwpycllc

hyl oxy- 4 pente NYh, shenvl-1-
g@u@siﬂpn@m% P‘:l‘qg hz’v &’%e¥l¥ ?ﬁl - 3- Eu enyl |

? %&M—@—MWI i- ma{nl'gﬂhylphenyl) -3- propenyl 4-
“net hyl oxy- 3- but en QxY t 2. 3-
Pltﬁmérﬁyb@;@m@ barBR yl—é—épﬁeﬂﬁ( )éu%ngtWﬁ@ﬁlyl) 2
buledTBh DYk OerBr1 -Bexenydny12- qephgmw Sehesyly|and 3-phenyl-
3- nethyloxy - hexenyl, 4- nethyl oxy-5-hexenyl,
1-pepEeAYL oxy- 5- hexenyl , 1-propyl oxy-3- butenyl,
4- matfﬁ"t‘hé ABbhy) y-“éimhtgzmyalp havireg Hy[toxy0 6carbon atoms
hept en 2- met hyl oxy- 6- hept 13
S@ﬁ‘i;é{tl‘%rlagfy’l@ ﬁé’pt—ia‘%lg c:&:q;ﬁD og %l:?r%a)t(tylc(shﬁggltf%%}ﬁ ic group
a2t NBitRYLexyd Gmhihptaenyttercﬁ-art@tnhyi@xig,heﬁ-deﬁém*é}ﬁﬂ 'of R’
PO OX PSR Sy i REeRY ey B
nﬁ%]tmeSSan‘}é{‘ﬂiFF&)?y yﬁh t tatj}g%g eYnéLcl?loxy_ o O%t egnrﬁup
hévidethyboxy- aammaybms &m;»s@&ywwb@t BAyfro atom” may
bg g}e%?;%/agéyéré q}.‘nefgetg%n ro@%Q%i’t@té@f’)&@BM'l or 3 of the
a@oi’@ﬁdﬁﬂlaﬁyd&ah@m gmyhps’l cmettﬁjnﬂ gﬁyrgnem;ﬁ@ﬁ?@ “aromatic
hyloxy-B- . nane Yh QXY - &ﬂQﬁ%nﬁh 1kyl group
hgt%ﬁ SIRY- TR eriyi gxggpf%gngﬁw 7- et hyl oxy- 7. octenyl
thfngilm’&bhybotx@(rH}m@temw1nup.np@§ﬁ9| w:gth 1 or sulfur toms

| oxy- 8- nenyl h 1i-phenylthioethyl, 2-
Sgb? Vﬁgﬁl hstRyl 8Xy-9 1 dodeceny phesy

pﬂeBymHﬁﬁielmt&121mdwﬂchyo-1%rmqpcré@e%y?henylthlo 2-propyl,

B%QEE@'%Y%Q}%&:L;;&O t g dzggﬂgtfhylf?e m}:‘rl hthloethyl 2-methyl-2-
oHBRIVEI0LL AL el rpidieganylio-3-butyl, -phenylth:l.o -3-butyl, 3-
pé:gp{ﬁr;‘::% 03)](_— u%%bth %Z@E%FM%%phenyl) thio-2-propyl, 3-methyl-3-

p%ge%z%%r}ig]Jl{t?EEyﬁ {a gksﬁie:mglobxye 15-peEPeb02%-phenylthio-4-
pentyl, 2-phenylthio- 4-penty E o{ ﬁggfigﬁgéa@fﬁéﬁ%yq7 963—
diphenylthio-1l-butyl, 2, 2~-diphenylthio-3-butyl, 1,1-
diphenylthio-3-butyl, 1-methyl-2-phenylthio-3-butyl, 1,3-
diphenylthio-3-butyl, 2,3-diphenylthio-3-butyl, 2-(4-
methylphenyl) thio-3-butyl, 1-phenylthio-5-hexyl, 2-phenylthio-5-
hexyl, 3-phenylthio-5-hexyl, 4-phenylthio-5-hexyl, 5-phenylthio-
5-hexyl, 1-(4-ethylphenyl)thio-3~butyl, 4—methyl—4—pheny1thio—4-
pentyl, 1—phenylthiq-6-heptyl, 2-phenylthio-6-heptyl, 3-

FPo502s Poz427/BEnglish transilation of BCT spec/act/07.07.06



52 hexadecenyl; an al kenyl group having 3 to 20-

carbon atons interposed wwth 1 or 2 nitrogen atons

such as; 1- (N nethylam no)ethenyl,

2- (N-met hyl am no) et henyl, 1-(N

met hyl am no) - 2- propenyl , 2- § met hyl am no) - 2- propenyl

3-(N- et hyl am no) - 2- pr openy

2- (N- et hyl am no) et henyl , 2- (N N-

di met hyl am no) et henyl , 1- (N- et hyl am no) - 3- bu E%QgJG
h&n&thehwagnyh,o)é pBebyl -6 -beptyl, S-pheny

0 | -eMhy1phenyl) thio-4-pentyl,

e} TG00 B 2. & bhyigham) s penr,
-3 (e By} e arG) BB OETRAL YA pRpenylEhio=5-hexy

nmet h m nq) - 4: pent I tdah-am nojhehypeht e |
e e e

ockyl N segiwryanhno) 7 doqianit ehyl4- g;l-{yﬂpﬂ_enyl) thio-S5-hexyl, 2-

di met hyl am vil, 6-methyl-6- phenylthio-6-heptyl,
(42mFRPX¥ ﬂkPan1no§iS bOteH§I e thio_s-
@Nehwthﬂﬁ*wlnanyhoﬂa:h@wéﬁwo -nonyl, 8-phenylthio-

noilygE tp kﬁ tllﬁgﬂg %?“-EIHQ)—'?S@CM enymethyl-7-phenylthic-7-
ocﬂ;,y3 dﬂéNcﬂmiﬂwnlyénhpgji TG e%yrpethyl g-phenylthio-8-nonyl,

3 A {sﬂﬂza{ﬁ;\&%{lﬁlﬁﬂwﬂw _ aokabh et feyla ety 52 -

am no) - 5- hexen Xl 1. 1a-
pideryiciet hy2 amide)rys- h'@@‘@ﬁ’ﬂlthlo 14-pentadecy

p%eg&(?ﬁ?ﬁt h}ﬁ a;%z&%)ieé fexﬂ‘-)ﬁle’th (N f@{diyﬂlam].nel)}a:-etrade cyl,

- 3- but
15&§H@ﬂyauhno§lmgéggéégginoli@ﬂpﬁégﬁé?éﬁ @'?E%X%%%%enyl
h o I5,-hexadecyl;
327( tn?}tf'. ﬂl nlo%;))pgghgg?g%?{w 5’1 (N L erpoged w:.th 1 or
aneﬂhwlamfnmy _EHast @nyP, 2% 3Rt AP RH OB Rept enyl |
5 O% odTek ?agaé%&)n@tesp&ﬂwlan aryl group such as 1-

phé%ylcg;ﬂ%y?gg—gwgg%enyl 1- (pﬁl-enyloxy 2-propyl, 2-

E‘Rﬁﬁwyl aﬁ1 ‘?? MF’&@W%X@W@W B-ethyloxyethyl, 2-

oct eny

métxlﬂmiFFMhPﬁb?thloct]-eﬂy‘FnY@X(Y 3-butyl, 2-phenyloxy-3-
bﬁg%%}/ '?‘-I'[Bﬂé 13x§mj -S.cﬂJ)Hy,l 62(&&5@1&% AP Y- GomeRhyl-3-

il nO) - ex ~D 1 4- tyl,
PBE(INW‘@PFPﬁﬁ . G ﬁy%l/'y % en ll _%_pheny oxy-4-penty

2L oL AH-Rahr$1 hepierylloxy-4- pentyl 3,3-diphenyloxy-3-
BIPN—rrethyIamno

- 8- nonen . )
bustyhy | %rﬁ Tﬁj-)Phg:lﬁ ey bugyb ﬁ@{ phenhfos»c)é 3-butyl, 1

nonenyl

\T%tgl RO) 2 Towstignyl, 3 - dlphenyloxy ~butyl, 2,3-
h l g M mst hyl b tyl, l-phenyloxy-

ﬂpmayzwmmtah T T

AYIE S/ Yl 2891(&{3;'1% yisamm) - —ph@mne:kgﬂ'y 5-hexyl, 4-phenyloxy-

3, 7-dinethyl-1I1- an1n by 4y Brutyl, 4-

e TR N 4
?1”@1 éMdﬂ@Hlﬂemp;em ad@benyloxy 6-heptyl, 2-phenyloxy-

nethylan1no -1 gdegenyl., t RubheB7 5-
F(ﬂl%tyﬁyl AP erhate Aot PHbny iy TRURYbe
%‘ﬁa I%I% Lbﬂl@gﬁ’ﬂyﬂq) Glﬁheﬂﬂp}mdeéehyptyl 1-{4-ethylphenyl)oxy-
et hyl am R ebiyl-5 -phenylowy5-
1T9Q¥§{Y|;ryl r 54—(r7¢ %}F% q&% x9f. 35 fnekhyl-5-phenyloxy-

exadecenyl ~and
REBFET @bgﬁeﬂ@m%m/cmt |ﬂ5+pltemarﬁ9?iﬁt?d?f3té’lpc‘1" -phenyloxy-7-
gc?gy(':]{ ag/ p7eg; loxy-7-octyl, 1-(4- ethylphenyl) oxy-5-hexyl, 2-(4-
methylphenyl)oxy-6- -heptyl, 6- methyl—G-phenyloxy—ts—heptyl, 1- ‘
phenyloxy-8-nonyl, 3—phenyloxy-8-nonyl, 8—phenyloxy-8—nonyl, 3-

(4-methylphenyl)oxy-7 woctyl P 3 -methyl-7-phenyloxy-7- octyl, 7,7-

FPO502 P92427/English translation of PCT spec/acf/07.07.06
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FP0502s 53 al kenyl group having 3 to 10 carbon atons
interposed with a hetero atom In the above, an

"al kenyl group having 2 to 20 carbon atons
substituted with an aryl group or heterocyclic group”
in the definition of R is group in which the

af orenenti oned "al kenyl % p having 2 to 20 carbon
atons" nmay be the sane or different, and is

substituted with 1 to 3 of the aforenentioned (5%/ thyl-
A1 PROHPES 7 - bB@ny curmhylemdlena*ﬂ-@ﬁﬁtWICI@%lerécyc e

roups”,” exanp \ﬁ’hbcﬁ é\{;{ﬁdgﬂ §t-henytidecyl,
113th’é¥1%ﬂx¥flfllpf18‘g‘:eﬂ§1 enyl -2- propeny

%h@ﬂyﬂ@gﬁwgp@aﬁyaaecmpr cnpepmnyl@xm Ré&rpFItAdsGEny 3 -

henyl -1 - but en y 1 &z Oui-eeybdecyl, 1-

mﬁhﬁﬁehg’rp@r‘é’éﬁf@nﬁ te}&aﬁ”@{ﬁ 21@52’%%2}5y| “nd 3- phen ‘I%
pHEREBLEIVE -ndptatibey Blzav e, 7aml* wmtbgio%’ﬂ’%ﬂlﬂﬁx?f ¥

20 carbon atons substituted with an aryl group or
heygwaY ¢ H&t erocyclic group

and i nterposed b 1 or
2heh18r8 gtOmp HaRihbe2 daf 20 thoRCBfatRMS PHH?E%?%%Z{ &
group in which the aforenmentio | kybugr oL ahﬁ\u—mg-
2 nitFegen carYoh © é‘?’&ﬁgt‘fn er pggegﬁ\%rt}ﬁ I@Ehgtgero atont, .,
ﬁ%laﬁﬁnbh@t@eme senNepdrarlent nobeely dabSr PRTEE Wieh”

1 or of t ore ng | agy HAARS n@ﬁoHﬁ-}pxopyl
P?aqﬂéﬁf]errént(}‘T pthbg?ér o%: E:blllgI roag Lethyl, 1-
2e o] Qfétﬁirlmﬁ&@i}lamahuﬂéj&ﬂ-raPW’ %Pgl Y FTS

car hon  at |nt r pos 151 A Ofi o S8 S vat oxm(N—
(§ulb'%ﬁtfi>tlﬁf“éaoﬁnn$ %ar% ﬁgrﬂg{l?pgsutgh as | -2-propyl, 3-
|ntom_gemwl 2- [§héhytathivappayy L) aninol -2-propy

(§,B enylth 8m%n§{99§%bpg ?Eﬁﬁ%iEﬁbﬁyiwﬂﬁﬁpy@—pentyl,-3—(N—

| phenyl )t hi,oet hyl.,

t By~ 4pbmm1,huzoéﬂhyhennlaﬁﬁélﬁ yre %/ﬁ‘%f’té’llbuﬁ X .

e K 3 -3y, Rbe éﬂ'}]zllamanbllty-lbutyl 2- (W, N-
P@e(l}i ﬁ%]trl'i{)l %hgnyﬁ)g]%/h S(N “pr oﬁyyrll - et h%gL Bbutyl, 1i-methyl-
da eﬁylrhtxnd) prbpwl &—dﬂeﬂy %Rﬁe&lﬂaﬁ‘éﬂ

ﬂal[ on j - et?ﬁ)gjl |h@{1w.t];me@y4ammmw3 -butyl, 2,3~
_ 2I_(S‘ %! penty ﬁ '3, 3- d| n Ih 0 |i)bé;{3ﬂo¢] 3 ~butyl,
ca,(& gheﬁwmnessbmlw 2- iN1 eﬁ%‘é( 9}“? 7o lbl e
h t 3- butyl phdpdamino) -5- hEXY -
i %8% @'}Mls LRLQ513 but(y ph 381 n

butyI',” 2, 3- dlphen t,ni 03 ty (4-
Iﬁ:y_laﬁlhﬂdﬂy-}i) ~Tiehiivd . 34 b PRenY LB C§)| Thi™ xgyheiy -

l £ hi RYil L BheryB-) lkexpp] -3 butyl, 4-
R o B B et nine-o.pevr
ﬂeﬁwlet‘*hwpﬂ’mwlmﬁp@ HAREYL. Lo (

gﬁ é ﬂ-gcﬂWst Bb?tf’l thenylamlno)-s—heptyl, 4~ (N-

hept henyl t hi. 0- 6- N
phenylamlno) -6~ hepg;iy 5-{ p ﬁ§ mlnop—guﬂgﬁ%Ql, 6- (N

phenylamino}-6- heptyl, 1-[N-(&- ethylphenyl)amino]—4—penty1 2-

[N-(4- methylphenyl)amlno] -5-hexyl, 5-methyl-5- (N-phenylamino) -3~
hexyl, 3 3- (N-phenylamino) -7- octyl, 4-(N- ~phenylamino) -7- cctyl, 5-
(N—phenylamino)—?—octyl, 6—(N—phenylam1no)-7—octyl, 1-{N-(4-
ethylphenyl)amlno] -5-hexyl, 2-[N- (4—methy1pheny1)amino]—6—.
heptyl, 6-methyl-6- (N-phenylamino) -6- heptyl, 1-(N- -phenylamino) -
B-nonyl, 3-{N- -phenylamino) -8- nonyl, B-{N- -phenylamino) -8~ -nonyl,
3—[N—(4—methy1phenyl)amino]-7—octyl, 3—methyl—7—(N—phenylamlno)—
7-octyl, 7,7-di(N- phenylamino)—s—octyl 4-methyl-8-(N-
phenylamino) -8~ -nonyl, 3,7~ ~dimethyl-11- (N~ -phenylamino) -11-
dodecyl, 4,8B- ~dimethyl-12- (N- -phenylamino) -12- -tridecyl, 1-(N-

P92427/English_tra:nslation of PCT spec/acf/07.07.06
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FP0502s P92427/ English transl ati on of PCT

spec/ acf/07.07.06 54 phenylthio-6-heptyl,

4- phenyl t hi 0- 6- heptyl, 5-phenylthio-6- heptyl,

6- phenyl t hi o- 6- heptyl, 1-(4-ethyl phenyl)thio-4-pentyl,
2- (4- met hyl phenyl )t hi o- 5- he %l

5- net hyl - 5- phenyl t hi 0- 5- hexy 3- phenyl t hi o- 7-oct yl ,
4- phenyl t hi o- 7-octyl, 5-phenylthio-7- octyl,

6- phenyl t hi o- 7-octyl, 1-(4-ethyl phenyl)thio-5 & eyl
r?eh Yﬁémﬂﬁ& h—y.l mlpenyhdertﬂ ,0-18- [ﬁgpplwnylamlno) -14- penta ecy

h L ra en Et HBnpaayino) -
133“%8%%%% @Jqﬁrg‘% T‘m%’ pﬁgn%%hl%e : nzl)ngmqj j i
15:33-I{e4(a|§](€biﬁy] [:uh-e(lmyb)-;ehylﬁnﬁr@@t-yﬁ -heptadecyl or 3,7,
net

96t ¥kxadecyl.
trimetyy gﬁ%ﬁy -HD Earg%chI:) 9G xadecy )
4- methy lehd- Bheiﬂ@',l tahl“@ySlﬁ@]:Ml group having 2 to 20 carbon
3 i et byl ] | £ hito- 11- dodee cycloalkyl group,
atPW?‘jlﬁEFﬂé|d?%%dj gﬁyéfﬁ?o 12- trldecyr veveloalkyl qroup”
edarieny Ehiwvh: dH - mmiuadetm afp,q;gmentloned cycloalkyl g .

phenylthlo 14 N39€CY) w1 opentyl or cyclohexyl group, and
cy Bl PRAMRYI- §Y%(§3%lth|o§%3 et tadecyl .

p%éfé&&ﬁlﬁ thipeldprivgyadecip - 1- phenylthlo | 6- hept adecy!

S ﬁEFrlnethyl-IS phenyl t hi o- 15- hexadecyl an
aIkyI §FRBUpP ‘having 2 to 20 carbon atog&lI nterp
Wit h in0$te];2 coxy gercmrms HaHERT (AT TR ary

uch .a phenyhoxyethy by %emeewlvaﬂwetwhtlng only
Pf°§H§W§15%@'ghpropyl 2> “phenyl oxy- 2 E#QE general formula
oaephenwmmdzepybmmoupg e hy| SRELRG! |

h l avi OBfmblEt {1X) in the
BEShLnyFol eyt p%%ﬁﬁf“?“ﬂ” y

xy-3- buty £
preethyk oxy abSpﬂpr@r 3 peeky] 53t \}’ %o&y ??epi%"ﬁi??ce °
4- phenyl oxy- 4- pentyl , 3 phenyloxy 4- pentyl
nyl oxy- 4- pentyl, henyIQx ent yl d in
3, 3- lemI&eayhminBPa%W‘P an B %Hbﬁ’g“r S8 Hpeplipgee uesd &
he a3 QH&a/ion,l-and although the optimum lipase
ﬁ% gimgﬁég§¥5x§ -butyl, 1, 3- dlghen Oéxmgmgﬂiyht is
x%,r&esdldppemirm(@ﬁbﬁtwpe of raw mALET IS

gt 1rphatuyl sB- h udomonas
BFe%enngyépgﬁ%%%%E;yéé;heﬁgagigig (ﬁﬁiﬁii4u8h€§§Z;%%
BLseplcens, pRETHACORYE e CHEEm

| %%é%r;ﬁqtlgﬁlsp}}%%)% §gby11yd ,orﬂrzae, candida antarctica,

phenyl oxy pent en I eph¥bsa, Candida
Capdiatey o ynderdaspt FRRARC % 1%2 %cﬁd@ PL¥bsa, Candi

%tREeJ‘WP%ﬁXcglfh‘ﬁﬂé Woau 5foﬂh€{1)ﬁlﬁ)zy>pﬁs ryqzuzl,l Rhlz:pus
enyl oxy epty y v miveus.
aeldmannIﬁwlﬁﬁE%WIQ%ﬁaflgu%e Qgﬁa ? I]n%é]BS%ﬁphenflzlgég%)(y-5.1E ©

gﬁ?ﬁ#ol%'lﬁlﬁ%?(h%@ M@&yhavadnmnyb‘lgggr Tuigdey, , Thermus
enyl oxy

0t PREDYE ¥3ius, etc. or human
A AT et =
gﬁxcé?mtwg énlaﬂawl p&rppeewwre@ yfheat. germ, an
L AR eyl eny! o £ Pseudomonas Sp..
Sophenys YnBiy| ¥ I% % ml%{ l§/S][1IC>OZJ<§$y| J7oxy- 7-oct yl |
eénngkgﬁ{ﬂalg -JEQRY ERXYs 7111&@&)31[[;1.2@@ 7Lipase from Pseudomonads 8p.
(Toycbo} . In addition to the enzyme being able to be used

ig

either partially or completely purified, it can also be used in

the immobilized form.
While the optimum compound varies depending on the type of
raw material compound, examples of compounds having general

formula (IX) used in the aforementioned reaction preferably

p02427/English translation of PCT spec/act/07.07.06
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"FP0502s 'P92427/ Engti sh transl ation-of PCT
spec/acf/07.07.06 55 di phenyl oxy-7-octyl,
4- et hyl - 8- phenyl oxy- 8- nonyl, 3, 7-di nethyl -
11- phenyl oxy- 1| - dodecyl ,
4, 8-di net hyl - 12- phenyl oxy-12-tri decyl ,
,1-phenyloxy-I4-pentadecyI,_ﬁﬁ-phenyloxy-14-pentadecyl,
13- net hyl - | 3- phenyl oxy- 11-t et radecyl ,
- 15-phenyl oxy- 15- hexadecyl, 1- phenyl oxy-16-hept adecyl N
ing;ﬁ% z,d._%%lt LifBthys 15nekenyliphpc16- cambaradéyl 2CHid S8

up having 2 to 20 carbon_a .t ek posetster, n-
aswhtheeroric 2chf t¥igyean SSFohs %‘J%:’E‘?ttf"f%?g}dwf% plbese Vi
pe%%%#é)icﬁ%glda%fiﬂyi M’st{é&eﬁyﬁamertd)cetahy&,\.rlnyl ester, and more
“"2-(N-phenyl anm no) et hyl ’vlﬁ;@"é’sh:%nrw am no) - 2- propyl,
pr2£ehiiphonyl-2arAe) 2 A5 opyi ‘ !

3- (Ny| 9&8&%@@1{&%- Zrergpyarticular limitations on the 1ner§
scé,:vgegll-t Nf%ﬁndpﬁﬁgﬁlyﬁgﬁ; | e%ﬁgipngéﬁyelaction, a compound having
g%a@'(%?eg%ﬁﬁfﬂianq_ﬁxgir@%? )gie, ulge(il\bpdbmylogm AbY by e, optimum

- phenyl am no) - 3- but.yl , corinl
Li(ENs ¢ 4w e mﬂraﬁén%ra%n#%g] o5 Bropyis 8- T T
ccg[%(oyfﬂhp@&_f%m %‘rs 2oﬂ)trc0:|@)ah‘1§c gsolvents and water-contal g
- (N phenyl am no) - 4- pen ] ) ¢ vhich
oydeeriyl A1 TRH)=H-FEnty| ‘,lsef-v'( ﬁrgﬁ%%%/?%rﬁxﬁgf- A pentyl .
| 1 ethex
i%é]%l&'e phepyl affidioks4dpesiprtopyl ether, t-butyl methyl e .
(N, :

N- di phenyl am ng) - 3-but yl., .2- b h as
T L GO T
alnBLAY br 2-4dbnhenyhagimo)c Inkgpgprbons Such as BERIER® OF

1, 3-di (N-phenyl am naq) : 3- buéngl v 3uch as dichloromethane or

. a I (] bo uc
cdL¢IehOFy PARPHT) -"?f&bu%’?ﬁ, e and particularly
1%2%%&ﬁ-ﬂ%hﬁémemdr)ﬁapr?b?r%?bwe}‘ih, g’ ksErbexyl

- phenyl ami no) - 5- , 2] N N@ehdrhexyl,
PEE€%Fﬁﬁ%%ﬁ9F3ﬂ?ﬁ%¥55?§§§§I?24-?%§%ﬁeny?g%ino 8- hexyl, o
5- ( N- Apmldlﬁméﬁg)_ﬂg_d-@@jd,ing on the raw material coOWpoOUnd,
1-[N-(4- et hyl phenyl ) am 52" &landdso forth, the reaction
SRRy IR NEBHORGA I LA ey oo £ )
epRY ls@mhBeha Brhemionl ~50 to 50°C, and preferably from

- (N- phenyl am no) - 6- hept yl ,
% @bephenyl am no) - 6- heptyl, 4-(N y s
phenyl_am ng).- -Hgg | geBakdriRh ey kagi ro) 1@theprl | gompouna,
-6-(N-Agﬁeﬁ§%%ﬁgn )%%-hgg?yl, tion temperature and SO
dolfient dusedy Impengf ) BiRFRS] “ESPent G2 e

N- (4- pet hyl | } agd nod thrh@xyl, from 15 minutes to
%%‘F(%’[’hy ?g?%{g‘h@élm%l am no;-s-, hex lto 24 hours.
Rowldd phedypesfiareply- 58¢% 150 FEREBReNYIEM N0 - 7- oct yI |

5- (NEQQEPX am no)-7-octyl, 6-(N phenylam no)-7-octyl,
1-[ N- (4-""et'hyl phenyl ) am no] - 5:- hexyl 1a (XI) is

2 \- (2 ey FphehyadreRng] DR gerat formle dlhaving
6- met hyl - 6- Ny ag-podd mheplyybxidizing a compoun

ényl'am no) - 6-nonyl, 3- hen ; -8 df an
§eﬁ&q%hé@§/rrnah$ n@%)- e.nnaﬁy%f{lert s(oNL-v%n% yl amne)=8R08¥E a

3- | N-(A- methyl phenyl ) am no] - 7-oct yI
gx%e%%{}}d@ E'\F phenyl ani nQ) - 7-octyl, .
T di Phepnens an Hertaoeny f1REERIgny op FRp oxidatien
%ggg i&mihrﬂo):hé' DOSYdment ioned reaction provided 1t is an
, - drmethyl -T1 - (N-phenyl ami no) 5 11-, dode .
byBadt tmt hPRCERORNETD aﬁFn%%@%quﬁ'?ge§§+Te%,iﬁﬁm 2 primary

alcochol, and examples of oxidation reactions include Collins

' i 1] I} 3
oxidation which is carried out in dichloromethane uslng pyridine
and chromic acid; PCC oxidation which is carried ocut in

dichloromethane using pyridinium chlorochromate (PCC); PDC

2 ¥}
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spec/ acf/07.07. 06 56 bhenylanino - 14- pent
14-(N—pheny|anino)-14-pentadecyl,) pent adecyl
13- net hyl - 13- (N- phenyl am no) - 13-t et r adecyl
15- (N- phenyl ami no) - 15-hex3§§cyl, ’
1- (N- phenyl am no) - 16- hept adecyl or 3,7, 11-
tr|nethyl:lS-(hAphenyIanino)-15-hexadecyl. In the
aboveL a "cycloal kyl group having 2 to 20 car bon
oxBEMESn whitheis ecﬁairrxiiieidoﬁw@fiﬂ?ﬁi'rcglar? SEyEF 6T ky!
pyaL gty g@l%ﬁ?!;s;tézf (M Chyidrs lwd@at hen afuanerensverned
I-group”, cycl opropyl ., _cycl ohut ylI
ox€¥EL Dpe nthilchol s ey ivs PRE gF ',Chéﬁéom‘i) S 5559
o O P B B L e “and L Db Lo i,
. I S roduc LS 3
espgi el ticny oot ise bekEymll PROSBATS. BRaVarCLREiee:
a5 S5 0TRSOl s CTRUR haddng genmilichortar
avi ng. gener al [
diteﬁhylmmmy@anamrﬁ?éfw S _ggaﬁ%%ulcg,ﬁgh%) 'dha
djheﬁpggf%gfn%&&%fet rgiéﬂa?ciﬁyzﬁ -orTﬁﬁﬁ%aIﬂs% Macpadé i euldmtion which
: se_use [
L eacton. oEnd RE RDLOPIERESOt PR Packs [ Bg e
ader gd' s %%ﬂ%aﬁ!?%(ﬂf FAWa ARG IFic oampauih drt Skern
rabl'y a 1ipase  originating in Pseudononas sp
oxBskudononas fl uorescens, Pseudonbnas cepaci a, .

Chr onphact &Fi YI-Y4-3C asBBhai Ap Rer gi g
Rer ghkl tsw m ial e
Asperg?%ﬁu oryi%%h Candidz antgrcti§a C@ﬂgﬁgggom?OUH
s@cz\}naéiitg;avﬁ??%seﬁ}% A 8RS TR ¢E 1 ligosa ction

_ i11s Il ell LB e r & 'ﬁgnﬁhi -
(TR it ﬁﬁ!%ﬁﬁﬁiy% dgféﬁar, Eh?ggﬁﬁsbﬁgvgﬁfcus v Fren
- aﬁﬁgﬁhépr nkﬁhei, Rhi zopus niveus, Hum col a

Igi nosa, cor . j avani cus, Mic ' '

B A
5 \A}]‘é%%@ag?pgagg :j SaS1i-10G PRUT.eaSACDEPR| TRINFAREIERSHhEO
foarpbit ez?&af:?%?ﬁ m)lfs?'ié[Ir el? geﬁgﬁmﬂ’ WY HhBes to 42

PHF Z e _ donmonas sp., an exanple of which
nhbSrk MR brzedribpasechr 8 Preidenbrasd? SHPYS( Toyobo)

I'n addktlon to the enzyme being able to be used

ei t heP %%r?qally.or conpletely purified, it can al :

(k:)g ngggu;%dg{bp tdwe gmﬂuﬂ:daxmﬂedlaf\féflm gepded EREMGIA i ﬁi}fﬁi’ is

vari es dependi 0 t [ i
R R Rl N e

Qe mHL A dhar sused) | witthe abupewhieoRed geaRtR o formuta

preferaQL¥,
(XI1) in inert solvent in the presence of a base.

Examples of the inert solvent used in the aforementioned
reaction include ethers such as diethyl ether, diisopropyl
ether, tetrahydrofuran, dioxane, dimethoxyethane ox diethylene
glycol dimethyl ether; aromatic hydrocarbons guch as toluene,
benzene or xylene; halogenated hydrocarbons such as
dichloromethane, chloroform, carbon tetfachloride,
dichloroethane, chlorobenzene oOr dichlorcbenzene; and amides
such as formamide, N,N~dimethylformamide, N,N—dimethylacetamide
or hexamethyl phosphoric triamide, preferably ethers, and more
preferably tetrahydrofuran.

There are no particular limitations on the base used in

the aforementioned reaction, and examples include alkyl lithiums
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. ’.,07.0G 57 include vinyl este '
. : . rs of
3!|prat|c car boxylic acids such as n-hexanoicllagiegr

inyl ester, n-heptanoic acid vinyl ester, n-
ggpgsnogﬁda0|d vinyl ester and acetic aci d Vi nyl

, nore preferably,” n-hexanoic acid vi
, vin

?ﬁter. Al t hough there are no particul ar IinitatigLs on

e inert solvent used in the aforenentio '

£8Pttt i Eyemeri e ST i
L5 s CABPONR B ERESTYRe of e ML GLA o
<o B! pcbypos oI EgEALE: O VO B
bipf;@ngﬁ;& @QQ%E%%é%%%gaﬁf%ﬁ££¥ﬁ%%33gaﬂ?ﬁﬁmUSEdarbonate or
pog{a%%?ﬁ% ?Q%élgf?gﬂﬂée; taibal yhe mﬁtmh @@@ﬁ:ﬁqgsersgﬁcg?%sgl A nium
hydzide. RSCANE BY {e%%%g gpggégﬁgF?grE&ngﬁ&Bhﬁns piidnzel
S REBG Tl 33 Dalone: 7ot Sye PO GUABOnS
e oy Ry E kot e
1i‘¥ﬂi§ﬁp&@ﬂ&6xiatehes$@ium -ntgjpﬁlyp{i%? Fﬁg%i@glrh%%%b%% ST oh
p%g;;éggg g- quﬁggfsggéc) %HTW ek L1 i m&ﬁaﬁohyﬁtoxiges; and
ol A @iglinésemﬁmataar‘éri@etﬁ?:yﬁﬁgﬁigg °q_and. 5o Lgrkh, the
oLl LA, 50 0 adh hosphase i
et peastonN BTHBS L BT ot PO e
1h%té%gzagﬁa§gf%#£iﬁn%ﬁHBhéysféﬂHD 154 Af Tupes cyg1a 6D. 2. 2] octane

erably trom 30 m_nutes
(She)Car hns Sﬁ:‘sqaza@g,cyal@bwotﬂ%d7ﬁ3i}$%‘§éngeeﬁ(§r3§?y;§o’ier}fﬁr§b v

X)) is produced,. and LhbSnd ' i

) & Smd5e Feesh t-
aé&?.lfiﬁﬁ & C%npodﬁ%%having ge%gfal fg?ﬁgrgy?i;uTn an
vlipexiasol vent in the presence of an oxidizing agent

Lo : ence of
. eggff\ggﬁ?@@} %&ﬁﬁgl Adpdrdiinbabh ot orwt hetexiadarFRownd

) orenenti i : . )
sanves] datgeonsT sace 4 B o TS FSRRbLaY e e 10
a primary al cohalo. apgexammbesre od dat 160"
| A p t C: d
IF%E@@F%n%“?%CISdeod%ﬁilngﬁ oxidat?gnrmhich is ig?riezn

out_ | ' : oo
%ﬁﬁedkgfﬁ%faﬂm%r@mgthane using pyridine and chromc

CC oxi [ i i - .
G il oaesRee9P s DY U CHY rocomaie (P9
gol%ent, base, reaction temperature and zo forth, the rea tion
time is normally from 15 minutes to 48 hours, and preferably
from 30 minutes to B hours.

Step C4:

In Step C4, 2 compound having general formula (XIV) is
produced, and this is carried out by hydrolyzing a compound
having general formula (XIII) in an inert solvent in the
presence of a base.

There are no particular 1imitations on the inert solvenﬁ
used in the aforementioned reaction, and examples include ethers
such as diethyl ether, diisopropyl ether, tetrahydrofuran,
dioxane, dimethoxyethane Or diethylene glycol dimethyl ether;

alcohols auch as methanol, ethanol, n-propanol, isopropancl, n-

putanol, isobutanocl, t-butanol, isocamyl alcohol, diethylene
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spec/acf/07.07.06 58 oxidation which is carried out
i n dichl oronethane using pyridiniumdichromate (PDC);
DVSO oxi dation such as Swern oxidation which is ,
carried out in dichloronethane using an electrophilic
agent (such as acetic anhydride, trifluorobutyric
anhydride, thionyl chloride, sulfuryl chloride, oxalyl
chloride, dicyclohexyl c Q9diin3 , d
gldepherslivicet bhe- QR Y F i Y e RRE
~nfiz & hylamnoasetaniens 81 N sdbl dathyf Foordmdalepy Ni 8 ne
d.c_orfp! ex) and_dinethyl SIliI|LO i de. (DMBQ):; Qf: qERNGANGSE
inpoxResRMAE | On WPER Y Pcé’rsﬁhe%utman 2 o
mi%ghé@fvfaﬁtshaﬁetm drenzaset Usialy soANgRFRSE TEKER| RLvVents
and preferably PCC oxi dation PRC 9-Xi;913éf q §y\§éd1
ofokh@laﬁfmﬁmeﬂltﬁ%%f?q;é(Fyr/‘Fﬁga%%ﬁ"réangl Ag- on t (}ejéfaw
soanggg% a(%fofatqggggﬁg, ctg@irdenhd watpe of viked ARgerERntt
, e reaction e ratu I
oot 7R GRBEE: S e BT ST o TTE (o o
mé?'gfﬁ%gg%gté@raﬁ?(ﬁgoﬂm dindgwenet e rawined etqigent of
,  solvent, type of oxidizing a [
mettdrpel ad ¥t @24fd-so forth, the react?ongf:intrré irgactl o
NOT MY of &8N 4P pairRibeBat OLi46.Cahbors, orafdepPase sy 17
tfrom 30 mnutes to 24, hourrs. .?(tigp- : 1&,na§§§pirp?gheadesired
o RpOUREEHAANTY JERART W™ Formila (XI11) is  produced
n @148 S +Saddlon, ednd uxdmp leeatté higpea t@@ﬁﬁo%ﬂi%it’ﬁgthe
bgener al df(_)r ml a XI% vvi,é.h a £ep ugd Jravi-Rgegener al
Faasmiegd 1149 Ao mflﬁe]ﬁnesosve}%t in the presence of
pPeRAse1 yExmeml e abtbhenjdent dsel vant MPFEJPTRE FHRP Ly sodium
h%];or e_mantl oned reaction include ethers such as
e -et her, diisopropyl ether, tetrahydraofuran,

di oxaiewn i vhoxyet iapendinai et yleeRaY TiyfEgRT cotpound,
sg%%%%hgtggghg{gﬁgépggﬁlgoh%gﬁﬁﬁaEQQn§eéﬂﬂﬂ&naﬁeﬁpé1§HM?ﬁ is

_ X ,~ hal'ogenat ed hydr ocarbons such as
ng%rg{:ll[l‘if eLhang, ¢ < hlsorof grmtecabbpntitast ra8hForitfec and more

or oet hane, chl orobenzene or_ di :
panf e 13 GENCRS YGTHATRE oK G REFRSTTarrar do, -
l\l;r II\I— di, Pt A Get-amhg edemmdhenaomt thd rpHoBRERTIT compound,
am de, preferably ethers al[gd re, f8her abky i
spaverhy dragRur BR2CTEY &SEPETRG” para?ﬁgc Grar 1imtati gerj%cnon

9net he hasaiuges-ém 1 henates ermentsi baves r ettt PERTSHIRSY

exanpl es include alkyl |ithi
from 30 minutes to 6 hgﬁrs.lthluns

dgr methyl cellosolve;

Step C5:

In Step C5, a compound having general formula {xV} is
produced, and this is carried out by reacting a compound having
general formula (XIV) with base in an inert solvent.

There are no particular limitations on the inert solvent
used in the aforementioned reaction, and examples include ethers
such as diethyl ether, diisopropyl ether, tetrahydrofuran,
dioxane, dimethoxyethane and diethylene glycol dimethyl ether;
aleohols such as methanol, ethanol, n-propancl, igopropanol, n-
- butanol, isobutanol, t-butanol, isoamyl alcohol, diethylene
glycol, glycerin, octanol, cyclohexanol and methyl cellosolve;
amides such as formamide, N,N-dimethyl formamide, N N-

dimethylacetamide and hexamethyl phosphoric triamide; water; or
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spec/acf/07.07.06 59 such -as nethyl lithium ethy
[ithium propyl lithiumor butyl [lithium alkaline
nmetal carbonates such as |ithium carbonate, sodium
carbonate or potassium carbonate; al kaline netal
bi carbonat es such as |ithi Ut bi carbonate, sodium
bi carbonate or potassium bi carbonat e; al kal i ne net al
hydri des such as lithium hydride, sodium hydride or

g% assj y rytgygfi de; abkahimel smbabolhsmirorirdBs¥ed P XSS

TLEEE b Um hydr oxi de, sodi um hyd oxi de e ROLASSI thers or
ofhyte oxiicgemeahdoned mlwﬁgtﬁgﬁc{ Y&l 'koxi'des such as

.i.t hi um yret haxi defe sedubetRdthaxicderasodi um et hoxi de

amﬂifiespo%sm %%1 Fgﬁfut oxi de, preterably alkalingd®taka in
hydr ckedesaramp PFEAFETaniRas*such as téi methyl
anm ne ' I Aon BirbspPedpyl iet hydd #f Ael3S
t ﬁg%‘;‘;ﬁéﬂn%%g%lgl f@g&é pyrfg i ne Aljt(dN Mose similar to the
or@ﬁimiaﬁ:hyt@mﬂi@)nﬁyr%‘ﬁr?é‘}a“ﬂ, RE diHes i1 ani P ne,
b%%%g-dgg&h AeyﬂﬁiaFgremeﬁtioned step A3 of Process A,
, - dI'azabi cycl o[ 4. 3. 0].nopa- 5~ ene, ferabl
ok shrdbay Al RIcinST e ba D] BRERREST DB O5E P° Y
B- di azabj ‘2. 4. 0] - 7-undecene (DBU), preferably
P%?%(Sasqu"lﬁle@g%%c%hal koxi des, -and note pref efAakhkYal compound,
pot assithmueh BaFGIHECPRFTHEUGR var yi ng depending on _ .
Lhe raw gnteck ala oBRAUSS , forsdl, vEht , Ta3fA5E OBf t%‘é%egﬁae?ﬁae *
%o Tor'th; the reaction tenperature d3m 18K N@L 136 oPEOMRA more
nof8a 11y X006, - P8 efelasl§r fﬂr&ﬁe-r%‘g{%rfgbc, and ~ more
preferably OC. Alt hog
SO

yir-ag dependi ng on the raw
pheferdlly Conpdudde™ éé%{t, base, reaction

tenpeh@\g%@}a%@@n@ oidgendt hg Poddlq SHY P‘??‘r%riias:,“ compound,

normal Iy from15 m nu NQuES o ans-tir, etbeabégction
PRERRBO HARuL BEFD ' MEUPE = G ap T

ours. Step CA. In Step (4, -2 .11y
G APOLINEhhAV Ry fgeneramifoEas| & (2R YPUTs: aprlﬁ%ioa’uce ,

and this is carri Sth.H_Is by hydrolyzing a conmpound

fravi AP BEMESE “Pormula (Xi11) in an inert s Y :
the prepeosecat adsbabe. camded QPEn]?'Pb d%éptrfjg%%g{rﬁg Fhe amane
limtations on the, | Qle¥eNt foifad i(RIThe and then
Weﬁén?i%?@&@ea%%?%% 9%nd exanpl es# nclude ehhers
Suchiag diethyl seyheringigasspr é‘bgit? %t her,

t et r ahydr of ur an | 0XANGatd Bt ADateilhanebonate .-
%%%WIZBEE' g lyr%é&hygi get hyl ether: alcohols such as

met hanedep €shanol , n-propanol, isopropanol, n-

g.“t ?R%Ié r#ét%%b%?”&'coﬂp-oﬁﬂhaﬂgﬂng geasykl afTondR, (1T Is
pLsguced, and thig is carried out by reducing a compound having
general formula (XV) in an inert solvent in the presenc? of a
reducing agent, and preferably, by catalytic reduction in a
hydrogen atmosphere. |

There are no particular limitations on the inert solvent
uzed in the aforementioned reaction, and examples inc%ude
aliphatic hydrocarbons such as hexane, heptane, iigroin ox
petroleum ether; aromatic hydrocarbons such as toluene, benzene
or xylene; halogenated hydrocarbons such as dichloromethane,
chloroform, carbon retrachloride, dichlorocethane, chlorobenzene
or dichlorcbenzene; esters such as methyl acetate, ethyl
acetate, propyl acetate, butyl acetate or diethyl acetate;

ethers such as diethyl ether, dioxane, tetrahydrofurag,

o T N TS P ] 1ish trans ati on of spec act 07.07.06
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spec/acf/07.07.06 60 glycol, glycerin, octanol
cycl ohexanol or nethyl cellosolve; amdes such as
formam de, N, N-dinethyl formanm de, N N
di met hyl acet am de or hexaneghyl phosphoric triam de;
water; or mXxed solvents of the aforenentioned
zglxgﬂzs ordn1xed solvents of the aforenentioned
s and water
O DO BEh BT AR e S DY SRROEnT DTy Bhides such
asaIfSQJH;ch;ﬁiéan‘ﬁ wal ket 1aNd oiRa®i g e e NaBi ye thytiagggamide or

solvent of methanol, tetrah drofur
herPROERE L RSHECB S PEAATNGY AP re f iy dREEnl, @
ot 5Etcuﬁfgrdﬂaﬂb§atig&ﬁid@ﬁnbhe haseansgd jgpbutggol. t-

Orenent|0ned react] i
e O R g g e
gi%ﬁgxéh@i | we@nihec chasesves emj:gamltch echfdrawin eF obegnic

tep A3 of Process A ref bly
ccnpipesontit niar ol SPERHRLe o LT e =2
ﬁéohh%ug{)dav@awdtgcdepﬁmobm@qoaomesulamrn@t epidy or water or

conpound, sol vent, f
m ﬁpéﬁe{l g,p&r a ¥ 6: r1 rorg?? ?c;ﬂre%(a 57%&% gﬂali'.tSéS:eC These

eﬁrgﬁi%rsagwféf%my 50c10dd G0Coands nor eethsrsf e@%ﬂgﬁm%

icini of room tenperature. Al though var

pRRiFERIHg™B I T aw material conpound, gsolvexing

??ig Tl[@la.{:tah:@{\?b %mmuae B tsG iPOEL OR tlife TPEREIRDRINE
i'S_nornm r.om

upe@figr &5Py afcpnlc%%/ﬁ%o%e T O?ls %ﬁﬁlﬁ‘tgedqg.:&g%s @é@i in

o§ﬁfﬂbﬁ§5ca@a@@ﬂi&ﬂﬁﬁﬁuhaVDngrﬁﬁﬂmgpaﬁ f%ﬁ@nﬂﬁﬁmpkﬁﬁ %élude

pgéOduceth%ednégéﬁ; x| £§%£_o§gn§¥ ﬁfgggy Nglacinum oxide,

eral ornula ase | an
%ﬁﬁ{:}uﬂrﬁ @Jtl\aen:; rﬂm-aﬂemmwpamlém a?rmffﬁntﬁf&t PR
ert. sol.ven e f Qﬁﬁﬁ
rhedtiT FRlognge eS’(%era} S‘Léalgﬁ{ﬁlgl %%%L&lt %g?gg%hch aerabl}t’ hyl_ .
ﬁlméﬁlumﬂdaibpﬁOletmﬂﬂmgnyltEh¢3ﬂ¥}@?OFE?%&Pm 9§§8§é %

di net ho ane_and | |
TIPS M sty S e

|soprmman@mghrthdwatanolno|R@§§QF%%EW Ligifs A o the
sicam slahol, 6 clivienes;al o soskvaamiiares and

ano cel |l osol ve; am des
;&@EErasliownﬂmmeghe$£h+d|nethyl formanm de, N, N

d
Vvatmee: h 3cgél?rghdee I%QGthgﬁ(afE%{piéyatﬁﬁ@S\Fﬂlﬁfdstbpemmon the
type of raw material compound, solvent, type of reducing agent

and so forth, it is normally from -20 to 200°C, preferably from

0 to'100°C; and more preferably from 20 to 3p°C.

although the reaction time varies mainly depending on the
reaction temperature as well as the raw material compound,
reaction reagents, type of solvent used and &0 forth, it is
normally from 5 minutes to 36 hours, preferably 15 mlnutes to 24
hours, and more preferably from 30 minutes to 2 hours.

Step C7:

In Step C7, a compound having gemeral formula {XxvI) is
produced, and this is carried out by hydrolyzing a compound
having general formula (II) in an inert solvent in the presence

of a base.

FPO502s : P92427/Engiish translation of PCT spec/acf/07.07.06



FPO5D2S P92427/ Engl i sh transl ation of PCT
spec/acf/07.07.06 61 m xed solvents of the

af orenmenti oned sol vents or m xed solvents of the

af orementi oned solvents and water, preferably ethers
or amdes, and nore preferably tetrahydrouran. There
are no particular limtati &'s on the base used in the
af orenenti oned reaction provided it is used as a base
in ordinary reactions, and exanples include those

si mi #@%é Qhg, hasasuused initshecasormridw ioasy SeEut
A3 o r

ocess A, preferably .al kaline hygdtQxdedes
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1%9&%083?5%%§3 %?ﬁggggﬁ%luene, benzenﬁ or%§¥l%gpthe raw
hal ogengicegithyteoreadices S8R W FcAFBYD ane,
chloraform cakb et Lachlf | deacdiehlspet-hanes and so
Tehfor éﬁ%@ﬁ%ﬂébgﬂﬁ%ﬁhForobenzeng? estgg;(%y%h 9%9 more
sBRthy|imdet arefertiiy fravetat®rSPEpYT Heetate, “butyl
acet at.e or..die ategavet hers such as di et hyl
Pé?ﬁ%?éb |5§gﬁe%h%%?%gﬁﬁﬁrofﬁ¥an,
Step CB:

In Step C8, a compound having general formula (II1I) is
produced, and t+his is carried out by protecting a hydroxyl gro?p
and an amino group of a compound having general formula (¥xvI) in
an inert solvent.

protection of the hydroxyl group and amino group can
typically be carried out according to a commonly known.?ethod in
the art of organic synthesis chemistry, such as Protective
Groups in Organic synthesis (Third Edition, 1999, John Wiley &
Sons, Inc.}.

An example of a method for protecting the amino group
consists of reacting a compound having general formula (XVI)
with the following compound:

R*-Q or R°-Q

i efined
(wherein R*, R® and Q are the same as previously d )

-] PO 27/ Bn 1i tr o C 07 7.06
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-~~~ P92427/ Engl'i sh transl ati on of PCT
spec/acf/07.07.06 62 di net hoxyet hane or di et hyl ene
gl ycol dinethyl ether; am des such as fornman de,

N, N- di met hyl f or mami de, N, N-di net hyl acet am de or
hexanet hyl phosphoric tri am'chiqg al cohol s such as

nmet hanol, ethanol, n-propahtl, isopropanol,
n- but anol , isobutanol, t- butanol, isoanyl alcohol,
di et hyl ene gl ycol, glycerin, octanol, cyclhexano

| or
< TBf hyl e Geldbasehy e(prergaably agi dshstctds 2FoPhPEY adi ¢ ™"
or acetic acid; aqueous_iporgani i d sohidbheRgetsuste or
aiasop aepons PRy dr GGV PECRT 0 0f a0 Hpe

acid ‘or aqueous sulfuric
di@?h?ieﬁg al-el efmetityledtBet vent gnopleqel such as
afro

ement1 oned sol vents and, These megxanpl es
meprhehet abpanRe ) u’aépﬁp(?&ﬁgl' sl%@lg’pﬁgr s, and nore

L RLetenabl v MRichasp) .isEeewe atechwd paierlEpiege oiycol.

imtations on the ducin sediigsdiRe), in the
glafcerafren®FiGied r Sﬁﬁi‘ﬁﬁeﬁ‘aﬁf) gv?%%gtihtyqi s used in . wch
AR ¥ CatRingel Of reductsl dpreberalilond? BFRPEXafprEs ©

include pall adi um bl ack, adj 4 KBPN, etRANeYmine, N-
o P U tlach palladum gachon cimnemice, 1
Lihedi &hgh-@h@lmr[% lu;mdpyi:ﬂﬁj,nq:)r,i pnén?/tr apﬁ@éﬁﬁiﬂ%-ﬁ“ﬁ’&&ﬁum

chl’oride or palladiumbariu , ché ferably
-l dcadiS0RF c asERTBPLY ri%héﬁﬁé‘gdﬁo%ﬁi%%tﬁhodi uﬁ 1:;: :;rs
.chl.oride, MY LPE efgsahiuyre]l 086pald adpuhee drhdf.
l%lr%}heodgﬁiﬁﬁg?eo are Flno palﬁi cular linitations on the
ahy drogerapiesier 8° PETP5hormal ly 1 to 10 at nospheres

and preferahly i atdmsphecer Midtestghat e MYEEPFBhH IrOUP

tenperature varies depend] on.the,  type L nga¥bmpound:
imatedémlreagipBa ™ eﬂ ) tﬁ”ﬁéﬁho Feduci ng agent

and sg\s_chprth, it is normally from-20 to 200C,
preferably from 0 to 100C, _an Preierably) firorm
[(@Bereid and t®GTgh PRt Eadt %ﬁg?{%le \?Zri es mai nl

i%%@%”g%ﬂgex&{' (bhereraast iaohalermmt&ﬁuhédg%c%’gt@qn ggzﬁh%s
O s i il aPametena 472l 1939€thane (3P @a@bon
o0k oReT S GH-RAAL S PN 1 £ L& e Al 1y (1 QI 5 ide
4§9¥$Eﬁ§oifﬁé¥5aﬁoﬁﬁ5deFﬂﬁﬁheaabEQIM§mqﬁenuﬂé@EQnyigrmam .
ours, and more preferanly Ar JPiRUEesathiie? baues.
BresRerace i€ 067151‘3;5&1%%% OU%E%%” ng_general for M 2 page
% Oxilis = RERHC adme singl tevilokidehr rite dRGUPT RRFICC
ydro yzina a . ound Vg, - 9808 ahuchorBul BeHildn) i n
mﬁﬂﬁéﬁplgo?%ﬁg‘gaﬁn?h%e%?leg nce of a base,
hydroxide, sodium hydroxide oxr potassium hydroxide; or an
organic amine such as trimethyl amine, tributyl amine,
diisopropyl ethyl amine, N-methyl morpholine pr pyridine), and
at a reaction temperature of -78 to 150°C, preferably -50 to

100°C and most preferably in the vicinity of room temperature,
for 15 minutes to 48 hours and preferably for 30 minute%.

Amino group protection and hydroxyl group protection can
be carried out in any order, and the desired ;eactions can be
carried out sequentially.

The desired compounds of each step of Process C are
recovered from the reaction mixture in accordance with Ofdinary
methods. For example, in the case of suitably neutralizing the

. . o
reaction mixture or when impurities are present, an oxrgani
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spep/ acf/07. 07.06 63 There are no particular
limtations on the inert solvent used in the
af orenentioned reaction, and exanples include the
Zgrre sol vents as _used in tlg% previ ously described Step
3, preferably mxed solvents of alcohol and ether or
m xed solvents of alcohol and water, and nore
preferably a m xed sol vent .of nethanal
soﬁrﬂ:ﬁhﬁ?_ﬁﬁmrmmr aaetpﬁ‘g@g@hga q‘,%rﬁotofnlﬁggﬁg%owitglngater is
addrd #LRT ?%eovaj;r% R PALL QWL BE by Miakiaesnpredchetbase
! af'orenentioned reaction provided it ,
et hncaheses oo oy 575 FEREUIoIE BTG &
thﬁé?ﬁ%ﬁ%gdc%p%%g%bqgsS§$é55%$d,nanﬂh@ﬂﬁﬁﬁﬂk@ﬂﬂgywith
ep of ocess A, preferabl Lkal i
an%ﬁu&ﬁdgﬁmsﬂas,suaﬁdtm% Prereradl 5P aggiu?ne' e
depd rchéa‘%'%fsg}laslo | WL BYdE 0X) 48 .ctAlLl hesighE s hier ealtdron  The
hp r vari es 3epend| ng. on the _t of
el Sliglaced mpoLFw oSSy ERE 01 FFERGR LB Ry A5 T a8
rth, it is. | doyh - .
b b it r200&; hqarsef
If‘eFFﬁﬁ?]@y 0 sfég%?i%n%( gﬂép‘r ef éLr ag? ?}; qulgmé%egabl Y
relr?‘lés%zbomﬁalteonemnwlpﬂﬁétw ioéfsoﬁéﬁ’én%? NG ong?%e A
el SRR for BB S0 e et pope e
_ , era r '
oapsch anIngee sbpparEicah Py FRBIS OGP b e, ®
oy Feok B SoER L0 o0 comaund devmngerral or e
. ’ this is carried.o
bAHcl BLO By My BEORGE NG N LT
paérotln:\%gﬁg c%ﬁ%{ltﬂ; %thlggﬂ&f cf?érta{qpﬁlygug fnd Ya/Icarirner apndin@st Sephadex
. L&l of the_hydroxyl. gr ' . '
Ligrup Peanmacigdi c Aot b & PP éd E%?h“ggglg%?%% tq%] ggamn

H%ﬁ%gr:? @#?5&%@}1 r@%‘éﬂ%@al n d hetaod mfing dani @X‘Sl}ama?esi S
ermiheesdinshns Eaferer e R e
Bl fia sl
(b0t rpstet o Phy BAGRWEFRE parthe V%%%Eggéﬁ‘%lo%tﬁl\é{cﬁgiﬁ%ﬂgﬁbhy) :

"agg%%%tg;ﬁ%r ek P, R4 s R2808 Quaser .t he sane as previously

Furthermore, when it is necessary to separate isomers,
isomers can be separated by the aforementioned separation and
purification means at a suitable time either following
completion of the reaction of each step oOT following completion
of a desired step. -

Raw materials in the form of the compounds having general
formula (VIII) and general formula (IX) are either known or can
be easily produced by a known method or method gimilar thereto.

_ process D is a process for producing a compound having
general formula (XII), and can be carried out in accordance with
a method described in the literature (J. 0rg. Chem., 52, 19
(1987})) .

[Chemical Formula 14]
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spec/acf/07.07.06 64 in an inert solvent (preferably
an ether such as diethyl ether, diisopropyl ether,
tetrahydrof uran, di oxane, dinethoxyethane or

di et hyl ene glycol dinethyl gther; or an al cohol such

as nethanol, ethanol, n-propanol, isopropanol,
n- but anol, isobutanol, t-butanol, isoanyl alcohol,
di et hyl ene glycol, glycerin, octanol, cyclohexanol or

prdiidyl cellosolve), in the presence or absence of a
base (preferably an organic am ne such as trinethyl
amne, tributyl am ne, diisopropyl ethyl am ne, N

nmet hyl rpholine or_pyridine), anl at a reacti @ipn?
ten‘per[ét&re of -ﬁ@‘?g 15QC, pr mbkwﬂ%o t
and partli cul arTyg%ef_ gl@bl y inthe vicinity of rods

tenper arére, for Judiites to 48"hours and
preferably for 30 mnutes. An exa If a method for
prot e€XVIlg t he hydroxyl group incltdes reacting
conpound (XVlI) with the foll ow ng conpound: R6-Q
(wherein R6 and Q are the same as previously defined)

in an _inert solvent (preferably a ogenat ed
hydroé\gﬁ% .as cHlepPsf or m d@qrﬁﬁ@hﬁéne,

1, 2-dimgyrt © Ane or—Tarbon tet radhl ori de; an am de
such asisf or mami de, di metRighsf or mam de}

di met hyl acet am de or hexanet hyl phosphzri c triam de;

or a sul tyx)de such as dinmethyl sulfo Wa)e), in the
presence of a base (preferably an al kaline netal

hydr oxi de such as_lithi_um .h 0%l H8: 1&edisamehysrmevdeusly
or po%%s@i%ﬁpﬁyar%%m&le;a%drRa)r%%ioerﬁgani c anine such as
gbein®i hyl amne, tributyl am ne, diisopropyl ethyl

am ne%ﬁl\ll;rrtg]:fgyl nor pholfi ne or pyridine) ,fand Iat a

react t erature of -78 to 150C, prefera < ;
100C apdst@stoipr ef eswipbynd #th@g\ﬁeé}er’ﬁafLnyfm?lo%rﬁﬁgﬁp .J'S
tenperature for,15 m e A8 cheui 8g andtompound having
DFPERERIb| 3PS <‘3?"”'§Ols'm'CnELur%Igslé.El %rlr‘ign_gﬂfgr ouB.‘Er&tl%;:attriiglg and
JdraxyEogiaep (BVDIL eotitén fearal ¥e 225 PHEE- 00 In anyth
order, _and._the desj e3CtH oNSkGam hethodr tsusth eat the
@%@éh%‘?ﬁ’rcﬁ.1%ﬁgcé£e§%%d%gonpounds f each sten)of
Rrecassefraited necdvered Fedm PP r e7§6t| gn mxture in
accordance with ordinary nethods. For exanple, in the
case o?t?upyabl y neutralizing the reacti b Xt WEBry0r
when i1¥@tiebi B3, & eoppesBat A9 PGRAT T %Bg'g%s ' ‘
P92427/c1Eng1I_lC|1si_[}1 id anskatiom GutPSF seeotiacf AOZo@owR having

produced, . >
general formula (XVIII) with a methyl halide such as methy
iodide to obtain a guaternary salt.

There are no particular limitations on the inert solvent

i ' include
used in the aforementioned reaction, and examples 1nc

aliphatic hydrocarbons auch as hexane, heptane, ligroin or

enzene
petroleum ether; aromatic hydrocarbons guch as toluene, b

dichloromethane,
or Xylene; halogenated hydrocarbons such as

i i nzene
chloroform carbon tetrachloride, dlchloroethane, chlorobe
f

or dichlorobenzene; ethers such as diethyl ether, diisopropyl

ether, tetrahydrofuran, dioxane, dimethoxyethane or diethylene

glycol dimethyl ether; lower alkyl nitriles such as acetonitrile

or propionitrile; lower alkyl alcohols such as mgthanol,

p52427/English translation of BCT spec/acf/07.07.06
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65 solvent such as ethyl acetate that is not mscible
wWth water is added after renoving the inpurities by
filtration, and after washehg with water and so
forth, the organic |ayer containing the desired
compound is separated, and after drying with
t@g ¢r e at h i
e e L e
aC@utgtlelqﬂr ety evelsdlevene, aire preésuibingldespied
conpauRdo AN B8 $eRaEAPY AR PULIS vad:88 adREREAG!
by SUIta% @mconblnlng ordﬁngr§ net h gﬁ T G133 én the
rapepr{arid] coapperl, repeeef p$<tlate|nc§naa¢ =N Herr tivet hodis
I e I 3epRa i Q f|c t on
R R b LB
abso@@thowgkxﬂmanmeatﬂxnnato@eamhynlgnwaglas dEﬁdnd&hgsumfthe

M, [ [ e
e lg?bé|§§gﬁ&£t¥ﬁ$gﬂ%g@%8 a syni g#r%f%%sor %u suéa%gge
ofpgriveiomsed, uih chmomaebyy afxvn @smmgu’eemauor |9ér hewch
RPha [ XA oh

P TEaL) oF B A o orpe 0 S St KonPear Ay Trom
1—@@tﬁd¥@ﬁﬁr© i on exchange chronatography, and a

forM@Eg phase, reverse-phase colum chronat ography

nmet hod u3|ng silica gel or alkylated silica gel (and

pr ef énabtsp H3ghaperiraurshdevingudahegolufprmula (XII) is

proRLOER! OGIARAYY . 15 AG eLytLng vy thaa. Su takLe Surlftmamg
Furthermore, when it is necessary to separate I somer

geP§éﬁ%r%Pﬁﬂ%%abéxg@paﬂébeﬁrﬁvuﬂh@ ahosriEl ioned inert

so3eparation and purification nmeans at a suitable tine
either followng conpletion of the reaction of each
st ep TBRT ¢ A USoRPNBR I IEE bhmi BTt i@ngeshr &tk sitept mRalvent

us@ﬁt§ﬁ|@ﬂé5aEBr&ﬁEhJﬂyh@HOEeﬁéﬁidﬂo”HQHn@%ﬁﬁﬁ@@sngngfﬁﬁﬂ’al
formul a (VIII) and general formula (IX) are either

ALERBRR. QYRS ERPTERSIHFY BF TRIGEE - bY°REFons L eEeHb P ror

peﬁebh&ﬁn Sitek Al a 1R LOny KFQEASIND bt 4 @6e8snd Orbenzene
Orpmﬂ u0|n%@a conpound havin general fornula (XII
a

legeni&df Sytirpne r G4AR 2 WAL QT Rt e/

chgieg%fdnb@,d cégbblha:eitlrh@hab.lﬂi@ A ﬁls%g%%@h%gﬂéezzgl%llzoﬂﬁ%enﬁene
7)) . em cal Fornul a 14 S nglis
or %bﬁ%’?‘%ﬁob%ﬁZ@ﬁep@Fh@ﬁacmﬁ /%?]7 dB9tel rhepr odbkzonyopYL

etbeep 12k Jahie2riSie) BRoxane, dimethoxyethane or diethylene
glycel dimethyl ether; lower alkyl nitriles such as acetonitrile
or propionitrile; lower alkyl alcohols such as methanol,
ethancl, propanol or butanol; or lower alkyl ketones such as
acetone or methyl ethyl ketone, preferably ethers or nitriles,
and more preferably acetonitrile.

Although the reaction temperature varies depending on the
raw material compound, type of sclvent and so forth, it is
normally from ¢ to 200°C, preferably from room temperature to
150°C, and more preferably from 20 to 100°C.

Although the reaction time mainly varies depending on the
reaction temperature as well as raw material compound and type

of solvent used, it is normally from 5 minutes to 96 hours,



R2 NMe3 HCl, N R2 CH3Q HCHO aq (X XVIII
N+Me3Q Step D3 / | N P Ph3Q7 R(2 PPhgs (R2 (X g() éxrl)
In the above fornulae, R2 and Q are the same as
previously defined. Step Di: In Step D, a conpound
havi ng general fornmula (XVII1l) is pr odu::ed,. and this

~is carried out by reacti n95§ conpound havi
. : vin
Lo:rjrrul a (XVI1) with formalin and dinethyl amgnegeneral
ydr ochl orlrge in accordance with a known method (such
. {
or %ge}; 9?}_’9?%') odk desgribed iss Boudm DemprSoprsfergbly from

. Step D2: In Step D2, a i

kS ’g@rﬁs!havlurfsor mula (XIX) is produced, aﬁgn{)ﬁiugdi gaw o

o D i R O s o et

POr .a_ e i ,
rebodthd FaOBhERF FeRCHHGE o E‘_‘I;g%llt Q@ s gcgfgﬂ%g ytdinary
oL OB Lhs | onvion e chmsvenm s o

g . reaction,. and ' .
reabtmfaﬁnle{tﬁyér%’éé'flﬁﬁnémg‘&’éhmfss ﬁ%g()e(\ e, %gﬁlt &giﬁleg%mc
SDESLIDT%P '&J,Shc?% laﬁgéhﬁﬁib eipcat berhatarnismabt crigritdCarbemrater is
ne, benzene or xyl -
i oo s i S P Ly e ek el e
wa%,?ﬁgggﬁ%%% g»%gﬁkogmd%o ﬁb@hhor’ﬂ&t lagenie hlaiesh ERZEHEI NS
rodre nzene; ethers, suc i .
B T,
an?%}\xlg%ﬁgfﬁﬁy !itampfuﬂﬁaeidﬂphreaehy@qy.@o|so@i%tsw’3;1fa§leh e
e nitriles such Ltri '

o S S IS ST L S s
_EPO502S £9242.4 EBgbbSIY teanskastwaraged Ui £1e0 as

spec/ acf/07.D7.06 67 PEte
n¢Qﬁﬂ§ﬁrg|R¥|ég&§§9 @chTéﬁggggoErdfﬁéﬂ%a%%khgﬁsptgdﬁhObs or

acet one or
réﬁ?ﬁyﬁallﬁﬂgtﬁﬁﬁfQ@@béyipﬂUaﬂﬁgpsgrAQ@H%M§EE%H hF%%% h nused

oot sl e varl % JERSILag 8ok a6d atequbats aleranpies.
o B AR Y1088 Koot 260 Ccvdmp FETRFARASF PPET D 2
oS e hough e ggel| Ao caabesuany o5 1ce 1
bIBLErHdrigampoancktaiod hypes an%y;%hg’t[,iec aasdsvg%alene Sed@Vas
partition column chromatography using 2a carrier such as Sephadex
115-20 (Pharmacia)l, amberlite XAD-11 (Rohm and Haas) or Diaion
HP-20 {(Mitsubishi Chemical), a method using ion exchange
chromatography, and & forward-phase, reverse-phase column
chromatography method uging silica gel or alkylated silica gel
{(and preferably high-performance liquid column chromatography) .
and eluting with a suitable eluent.

Furthermore, when it is necessary to separat¢ isomers,
isomers can be separated by the aforementioned separation and
purification means at a suitable time either following
completion of the reaction of each step oTr following completion
of a desired step.

A raw material in the form of the compound having general
formula (XvII) is eithex known oxr can be easily produced by a
known method or method similaxr thereto.

Process E is a process for jncreasing the optical purity

of a compound having general.formula (XVI) .
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of solvent used, it is-normally from5 mnutes to 96- - - -

hours, preferably from 15 mnutes to 48 hours, and
nore preferably from 1 to 8 hours. Step D3: In Step
D3, a conpound having general formula (XI1) is
produced, and this is carried out by reacting a
conpound having general f8Pnula (XIX) with triphenyl
phosphine in an inert solvent. There are no
particular limtations on the inert solvent wused in
t he ato f] d reaction, and exanpl es include
[C%ﬁ?ﬁﬁ%%t?ggﬁgﬁ#g%grbons such as hexane, heptane,
Prdcegpr®0i N or petrol eum ether; aromatic hydrocarbons
such as tol uene, benzene or xylene; hal ogenated
hydr ocar bons such as di chl oronet hane, chl oroform

carbon tetrachlhoride, dichloroethane, chlgrobenzege
or dicld agrob n2ene; et BepEisuch as di,_gj erN
di HeOpPMNOp @& her, tetrahydrof uran, di ox L2

€,

dinethqm%ptha@é or diethylene glycol di g%yl e?her;
| ower alkyl nitriles such as acetonitrile
propi on{®@vi) | e; | ower alkyl alcohols such &s nhethanol,
et hanol , propanol or butanol; or |ower alkyl ketones
such as acetone or nethyl _ethyl ,keto erably

et hers: @henabavd dormubiel for 2pref %?%b%i? %%g‘%o‘%i@t rile.
AILhough & lﬂg%action tenperature vari es dependi ng on

PREYSOVPAW Trateri al compound, type of sol vent and so

forthgtept Bis normally fromO to 200C, preferably from

roomt enper.arur 15061 @mndtyobe prafmpoybRyRaY g 20

to 1dHtERﬁPt %Ugﬁk?ﬁg reacti o tiqftﬂﬁknh¥ VAL out by
9g@a@ndﬁngmolatGﬁyl)réﬁc%??ﬁ?qﬁgﬁpe?% ure as well as raw

mat er i al_ compound vandnypmerefl Sobwerr GIFEY, With i
Lhotdid v fro '

S mnutes to 96 _hours 1RGef 86 atdn a salt
oht DRIy mchivesousrdg REHT s-° gﬁdlﬁ%]ﬁ%%pr eferably from

1.10 8. houg _desihkedpenmiopndstpfbe FEFTEERPL 21 1S 28
o bRl T e T e

are recovered fromthe | PR¥hEA Ehdving
nacessaancandi FRedrdih AR Ftho s?{jﬁ%?ﬁ exanpl e, in the

g%ﬁ%§a9ffégﬁdﬁ§bkyvﬂpytraIizing the reaction mxture or
n

Inmpurities are present, .an | & SRE Vartsyehvent
as et Meracatat® PRA l?‘élarfoflnrrﬁl%% %i & wth wat er _i

S
ugsf%%eg.na{lrlg I fSaRYh PoAdE reapuion iovByet | 1% (HEEEA VR Te
ter i i

J}aiymte;\?;g,: nrﬂ%'eﬂ\éwegigmg\],.aetserin%ﬁ!gdé o, fQLkRc bi@rfgaphe such as

toluen nZeT r Xylen hal nat hydrocarbon uch as
oluene benzene © lene; alogena ed yd ocarbons S a
]

dichloromethane, chloroform, carbon tetrachloride,
dichloroethane, chlorobenzene Or dichlorcbenzene; esters such
as methyl acetate, ethyl acetate, propyl acetate, b&%yl acetate
or diethyl acetate; ethers such as diethyl ether, dll?OprOpyl
ether, tetrahydrofuran, dioxane, dimethoxyethane or diethylene
glycol dimetﬁyl ether; alcohols such as @ethanol, ethanoli n .
propanol, isopropanol, n-butanol, isobutanol, t-butanol, isocamy
alcohol, diethylene glycol, glycerin, octanol, cyclohexanol or
methyl cellosolve; nitriles such as acetonitrile or | .
propionitrile; water or mixed solvents of the aférementlone )
solvents and water, and preferably alcohols or mixed scolvents ©
alcchols and water.

There are no particular 1imitations on the optically
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the'désfred cdﬁpand-ié S ate | or - d g
| s separated, and after- [ :
2L}P tanhydrous magnesi um sul fate or anhydrougrggggu
distalﬁf the desired conpound is obtained by i
a g ang off the solvent. The resulting desired
c ng y? can be separated and purified as necessar
rg ui tably combi ni ng ordi%%ry nmet hods, such as d
coﬁ%%ﬁrsltgégtl?g, reprecipitation or ot her nmet hod
_ r separation and purificati
ac tg%g g?ﬁﬁ%%g l!i!@ d$s ecﬁ xanmphesat co:fercmg S akie) é]eﬁlﬂggogf and
s . .
cxoms106| el ERR TG HEARAL Uy et ea gel - based
aplep| 1 TN . ' ica gel- b
Suﬁéﬁﬁ#f%%ﬁé%Sﬁ%ﬁgggﬁgfﬁﬂg'aaSVMthepFédadsorbgnt sugﬁegs
L ophaderi-im 5 o SRt g e,

i o erlite XAD
(o] pkRaR) o g R i 20, phbeslisies I Peor s piaE

usi ng i on exchange chromat ograph
and drasar. d- phase, reverse-phase colurmg cﬁrghaﬁgd .

ot v A
ecinomst GEPATH) 2 Eh G T G v T s ol L o0l 6 e bont . e
B T AL A
o oparn TORVERS DT (AP A Tedes ot & SuLLable Ll |
aoghLeralel Loy cammbet ool et B o B i o
addetlerfegT iHPTPHE"Y o 0”g%g%%g{%ﬁﬁﬁggﬁﬁgfﬁ£i¢ﬂ$nstapd A e
wa%?% L@%&%Walg)erikén@iEtdwéprkhothQ)Praaﬁi%\éi%%g F;)E}E #ning
B STt BIote AR 00 B [ Rades aias it o
il cus s B
dggﬁggdagpmgquy;@6Qggéﬁ?%%gﬁ?§g§£%%?ﬁgfoEEHEhe solvent. The
Bl anron someo s e TR
necessaryabgvguiéggﬂy ggmbfiiﬁaqgrggnﬁfﬁtﬂéﬂboéanfsugh as
recrystallizatiomn, reprecipitation or other method commonly used '
for sepération and purification of organic compounds, examples
of which inclucde absorption column chromatography using a
carrier such as silica gel, alumina or magnesium-gilica gel-
based Florisil; a method using a synthetic adsorbent such as
partition column chromatography using a carrier such as Sephadex
LH-20 (Pharmacia), amberlite XAD-11 (Rohm and Baas) or Diailon
HP-20 {(Mitsubishi Chemical), a method ueging ion exchange
chromatography, and a forward-phase, reverse-phase column
chromatography method using silica gel or alkylated silica gel
{and preferably high-performance liguid column chromatography) |
and eluting with a suitable eluent.

In the case of using an active ingredient of the present
invention in the form of a compound having general formula (1),
a pharmacologically acceptable salt therecf oxr a
pharmacologically acceptable ester thereof as the aforementioned
therapeutic or prophylactic, the active ingredient itself, oxr a

mixture with a suitable pharmacologically acceptable vehicle or
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previously défined;.Sféb Ef'nlh Ste ” f'v-'*iﬁ?*;¥,5*57”
\ : El, th S
Furlty of a conpound havi ng generaP fornulg ?ib:;a
ncreased, and this is carried out by treating a
conmpound havi ng general fornula (XVI) with an
?gﬁhfglgglﬁct;gﬁlorggnLc ag&d in an inert solvent to
. owe y increasing the ti '
by recrystallizing as nece : e R R
base to obtain a conmpound hssary, oera ora et
avin en
di]i(%%tz aga(; :ﬁgcse Eoate o par taidm@mmtfrg#%gtoé”t%gflﬁng:wtrEghgom ot
t sol used_i e shent i i
fOpﬁﬁVW@éﬂ'l?‘E¥§§§FV%§ﬂ?ﬂé' ?g§ﬁnaténgﬁagzﬁﬁa§?g@p’ ..
paféﬂﬂé%%@lﬁrﬂﬂaﬂmcfbydnmtaﬂbéﬁéegﬁ%%1é§7S?BPB%%ﬁ?rfnghﬁsso

benzen .

oo HBRo B LR e AP e e or o
i ! rbon tetrach i

ol &hl o eepbane, chl orobenzene or dichlor oge'ngé'ng-e’

esters such as nethyl, . ac

acetﬁ?%ﬁe?ﬁfﬁyﬁrﬁggIé Sagbﬁg .{ﬁﬁﬂfﬁhgﬁgf@fg?ﬁﬂfhbnowwI
mef_iélt&b]s ﬁfs &Qllgehhyidcﬁtﬂigﬁ, sdih sqyplaoﬁ?pic%r? h%xa‘mp?[es €L which
ingp_ﬂéfrlquy@%f gé?g%%ﬁqv%léagﬁch didmathexsyel hanercae, glucose,

met hyl et her;
mafiB Banolx sekbanal ; averghopeToIat IVeBpPBRAT ST Eareh
- but anol , i sobut anol , t-b bl i I ’
quaéphyt%ﬁﬁ¥vgPyEB??é&ﬂgfcgFFﬁ%E%%t%S%%??gggé?iﬁﬂ;i§§§r$oﬁuCh

asg%g:g}él:afﬂﬂé)%@h!llﬁloa’& 1 pirhesis ucHigd egcBLORI T Pre THFEY

Jionitrile;, water or m . <. .
o BB ST B A AR I e b ey s
S)%Ltgggqgfaéﬁmimi)ﬁ&d s 501 aearat, s catcivm GRS neE ERSEE ium

e no particul | koo, j TR
sothari posameBIgE € AREPATTO O Pt
s a%%‘r‘i Aaft 8707 B6aF0c acitd wetat g S FICH A8 I Fhe

seamra oo A R P e R
=86k d%se%(%gsiglﬁﬁfﬁ alpleymaaet ar BOrAEi 8°1Th &G L] ?‘f%gfmssa 1fates
o e Sl e e ey e
D%Eg%@@ﬁﬁ-; Thetdesiitedod bwpotrids AR aé[{l%&%%% Vel as
sgéé@q}? z%ﬁ{%irﬁ?%ﬁ 3] ?eg:égr;ﬁggﬁﬁé%ﬂ g%uﬁ:?acwmtréi;xs uteciq acids
88, 1 SuikkabbsbymiCRar 27 e PR | O KTl or
aforemerqtpiuc;‘nlgdl Ce80F JU 8580 ved), &f Bander (examples of which

include hydroxypropyl cellulose, hydroxypropyl methyl cellulose,

i s

polyvinylpyrrolidone, Macrogol and compounds similar to the
aforementioned vehicles), a disintegrant (examples of which
include cellulose derivatives such as lowly substituted
hydroxypropyl cellulose, carboxymethyl cellulose, calcium
carboxymethyl cellulose or internally crosslinked sodium
carboxymethyl cellulose; ang, chemically modified starches and
celluloses such as carboxymethyl starch, sodium carboxymethyl
starch and crosslinked polyvinylpyrrolidone), a stabilizer
{exampies of which include paraoxybenzoic acid esters such as
methyl p—hydroxybenzoate or propyl p—hydroxybenzoate; alcohols
such as chlorobutanol, benzyl alcohol or phenyl ethyl alcohol;
phenols such as benzalkonium chloride, phenol or cresol;

thimerosal; dehydroacetic acid; and, sorbic acid) ,'or a diluent.
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sol vent such as ethyl acetate that i's not m scible
with water is added after renoving the inpurities by
filtration, and after washing with water and so
forth, the organic |ayer containing the desired
conpound i's separated, and after drying wth

anhydr ous nagnesiunmsulfatgzor anhydr ous sodi um
sulfate, the desired conmpound is obtained by
distilling off the solvent. The resulting desired

conpRUN, AN vhe, Sep alepbadian brpuyinbkeds asigeneslssaripr i
by suitably conbining ordinar. harsUCH A% f £
the geynjast &Id}li‘i HAIGEE Pg pFR%i a}:)cl%tl)a({fa Fg%!j‘%%ﬁ&nh%e Fmethod
A COmNly cused cdfounaparetdxoil eandopurlidtheat PEnCGF
organi c conpounds, exanpl es. .of. ' | nglsu@epoo1l mg/kg to
adubs bt EtdAC BT u’rﬁFr@WFf}FniE? GOTEp lﬁ%é?ﬁ%ﬂ a2 carr] ef Such
1.85uS/1ld Canfebre duH1a0 000 MBI ES/ ARy ste i Cd §6I'EIbased
"Flofisil; a nethod usjng a_s t ] C RLRant. reuehndsr of
par t i gt CASGnRT chT %gﬁPépﬁ%gﬁg%Hggg§cé@$?é} such

~aAsSnBephadens Li-R2OERhgr fach e Avbekrtee 108D ST (FOHM°
and Haas) or. Diaion HP-20 subi.shi J-cabreuical
onget BOE RGN GEPEH Je*%&t?&n&ée ‘g%éré S2L30) e a

chromat ography, and
cchiBbYRE fsD RS @hel pY@Sae- Ahaset Lol dw? sehi dRAGEYaphy

nmet hod usjing siljca. gel .or at Lliea geha (and
Y T S A L it
oHRGARBE OG ARRY X inchudlirg) blbag i kv 14 £8ii t BbIeSeFHEnt .

In the case of _using an Lveci ediepL odnd h® be 1
adyieesant of AERLBR | etlﬁ%%%]grﬁ]f oaf(]ﬁgl%gg%loﬁndn havi n§ o
C138Nebakaf orand angl jurber pliandutelBgicarry HeERtabre™ "

salt thereof or a har ngco [ th-a8Ceptablhesher day
onife PEGT IAY ?%@%Fo?gﬁe"‘ﬁefn%dnégg ]?%ér apeu??c or

cPpraphyhacthcse tdagsactive ingredient itself, or a
m xtyre with a suitabl e pharmacol ogi cally acceptabl e
(B2fe or P92427/ English translation of P;LIE ond
spec/ acfHd7 £671 §6ing,~Seavplas and FgehRt SHHWPSS FBF ¢ FO"™
can be adm ni stered.qr 1 nat hg fordnRfcailfviit the scope
tR FRRSE R R B e %g\ps %Efm%gagﬁl es, powder or syrup,
ol thgrestet aldvyeritd ophes fegrmldfisadi HEdCon or
suppasitory and so forth, and preferably adm nistered
(BRaRLF i

im the formof a tablet or capsule. These
( PR pRAatinons -werhte 4pd ddoeed Yoy démvbnl y known

met hods _usi -4 e sueh ras aa-vebl ayeirpekaopl ds
mS’Fh\?\}ﬁ %Yii)ﬁgF%l&)@ﬁg%ggr der-iL&\C/lgtives such as | actose,
(SMefeEe;y gouposed NawmAAltol or sorbitol; starch

(1a5 (2R)—1—Acetoxy—2-acetylamino~2—methyl—4—{l-methyl—s—[4—(4—
methylphenyl)—1—(4—(é-methylphenyl)butanoyloxy)but—l-
enyl]lpyrrol-2-yl}butane

Thicnyl chloride (9.0 mL, 123 mmol) and N,N-
dimethylformamide (50 pL) were added to a solution of 4-(4-
methfiphenyl)butyric acid (11.0 g, 62.0 mmol) in benzene {220
mL) and the mixture was stirred at 80°C for 2 hours. After

cooling the mixture to room temperature, the solvent was

wpnsn? £52427/English tyanslation of PCT spec/acf/07.07.06
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potato starch, a-starch or dextrin; cellulose
“derivatives such as crystalline cellulose; organic
vehi cl es such as pullulan; and, inorganic vehicles
such as light silicic anhydride, synthetic alum nium
silicate, calciumsilicate or magnesium netasilicate
alum nate), a lubricant (exahples of which include
stearic acid and stearic acid nmetal salts such as
cal cium stearate or magnesi um stearate; talc;

ev§ObhA oLkl £aindiRXgBeoaued s cheaigum
rmacet | oric acid; adipic aCl d; S| fates such as
meshﬁlphﬁraaﬂ)batﬁrlfglfi}bl@lﬂdﬁunﬁf FeLBET Y Fodi um benzoat e;

dlmet%?i’li%ﬂl%g E@&iﬂe a@lsﬁ 2sgdi v s@ddls; a:hdam~y{l4-sul fates

Ium | aur sul fate or g es
mesuyizameenylémmc FEVgF 198 ubh o i Prerc awy&n lygne (50

mLz ]stglf ddride: s@flgo1&1h§f @ﬁ@r-@%btaﬁﬁfb&tc&n:yhamlno 2-
erirvatives), I nder (exanpl es of whi chj[ 85{";‘

memwa o&yb?-@ﬁtﬁlYéEY¥{ﬂﬂo"s2e'YlPl§nE%&§/ propyI € reth E{q

ortalihuk o Ref%%ﬁ&é g0k i gones1ddaer OnBb id and the

compounds simlar to the aforenmentioned vehi clj%it) £
miditairat g arti rredanp| BL6f TR 44 hopmet udéec EPTRFGEE TS %

derivatives su b hygli OBWbEate
tl-teelml:l_m:wé% was re[%ugﬁe&ﬁf’% Yr:o%'rﬁ §£ﬂ1§éﬂa@:@re MAd QHY1OpYetat

carboxynet | ul ose, cal ci um .
arGBraexy Medhy laddel ubo@ee ocreapm-@]ﬁ R Er B STERAEEFS 1

T%%#]Pg]ealgtg%{)noeﬁx @Egéﬂc Cgﬁ{alslél QSE; s@é’%at@ﬁ? Mrglddy with water

arches~“and “cell ul oses such s
agAbexyoested sstuapch, Nis@dlﬁ%uéa%o%&ﬂwﬁﬁﬁii WG PERY SR

Cégopsg‘s lsl _Ir]gae.g R \Eh@stW\FJIEH hWadQngyapdratledbizhi@erreduced

i ncl ude araoxyben20|c

p:semdmras m hy:bléuﬁyiﬁso%éﬁi%%t@ Sr1pFd %,%:IC%romagograth

dr ox 8 abcoOhly tSUEHt&Bn AiNeOrOblE anmipound
%@lﬁéylace % 1?é%éoar ephenyl et hyl al cohol; phenols such
(asJ.Eb@azah.kb@z UWA%hl ori de, phenol or cr esol

(%Q nﬁr ngl %%yqufgg 601 L £- pCinithglds - Bor@i-c acid), or
P05625 P 2427] Engl i sh t a sl atl Othérl%%T
mepac/rehy0 7Trevaey 17 2y APt nough BPary B’enal ng :

sympt ﬂ%%eﬁeséysﬁ-afd&rtg;hamiﬂe—Mmrflyadm{wlr@gagé @+[4 (4~
the a t|ve I ngredient in_the f Xﬁ%@o al cohol

e a1} e S5 RHBTHE TGP 4
g?gjo%li&tc! atz'—?![‘}}%talﬂét f(@VQBogls . mnel)r atiitgrineiisin Example

. d ]
1@1&@/% d{lgsglxiec}rd/rkgq mﬁ.%t‘lllﬁn gg ?P’f\gchgqf%rgg (52 mL) and
m%gﬂ&%lst(%%t nen, aid heueh tbhe ﬂil]»bﬂbﬁﬂ dithium hydroxide

mnistrations is normally fromo o) t
mpephyidnate (3pABed pet’ - v?eE‘E‘%ép"é?Fae r&%e %%%egg)sekgg?%vg:eed by
sttggnégl%l? r{meeut {ngﬁl_uré: Qrpeskd i af hbﬁbﬁ’s praseat cooling,

n

water anéﬁ;éyi;lzgélsgfgﬁ;ggywere added to the reaction mixture
t£o separate it. The thus obtained organic phase was separated,
washed with a saturated agueous NaCl solution and dried over
anhydrous sodium sulfate, and the solvent was evaporated under
reduced pressure. The residue was purified by basic silica gel
(NH type) chromatography (methylene chloride:metahanol, 100:1)
to obtain (2R)—2-amino—2—methyl—4-{1—methyl—5—[4—(4—
methylphenyl)butanoyl]pyrrol—z—yl}butan—l-ol (2.51 g). A 4N.
hydrochloric acid-dioxane solution (0.42 mL, 1.68 mmol) was

added to a solution of the thus obtained (2R)-2-amino-2-methyl-
4-{1-methyl-5-[4-(4 _methylphenyl)butanoyl]pyrrol-2-yl Jbutan-1i-o0l
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physi cochem cal stability, biological absorptivity and "~

phar macoki netics (including blood half-life), it. has

the advantage of enabling the nunber of

adm nistrations to be lower than normal, and the

nunber of adm nistrations thereof is from once per

day to once per week, and preferably from once per day

to once in three days. [Exanple] 1In the follow ng,

Exanpl es and Test exa | e r.e o) t &3 the

(6pPvagr ilof0i Bmeklpl & REl ? glrm gem%gt%&ggtcet Egogrgg;e

mQ{ui@eﬂa{y %%@m:ec& meantlboni msceasot  Thermiedurteyad o,
( Exanp

COPQggtgggqﬁ HBd?rrﬁﬁqﬂfFGAPfﬁ?su ﬁﬁ thy% acetate wag added
thgggmlﬁ@wﬁ) pﬁé@mwarpw cws@,lywpbumaﬁm;t@f by |
yarocnl orl age ar 0 c Sal ied
flﬂgrﬁgﬁgp:lGTh${§é¥stﬂ wgé%ng.#f§hrg%hya hobChem dr
un(iaB) rdaAGat @x¥s2uie aloy bah im-t2emsti hye - denerowst K590 599 4

tihy@‘im)eﬂyl ) - 1- (4- (4- net hyl phenyl ) but anoyl oxy) but - 1-
Mp%r%(lls%pyggogl -2-yl }butane Thionyl chloride (9.0 nL, 123

and N, N- di met hyl formam de (50 L) were added to
[of} ,SOf LEdeori cot . %O(Me0ﬁéthyl phenyl )butyric acid (11.0 g,

N in benz ( d the nixgdr@ wag J -
HsFWFrEQPE*Q% g 1M§|Z 07L21r%§ A % (i ég{ol(}al ng the(%m Xt Ur e
a4 10 H=9ONMy t &TPEY, atir e5 £ he osBkvend. aﬁadSpoy@Qs 3.65 (d, 1H, J

P92427/ Engl i sh tran i on,o0 peg/ acf/ Q706 .73z,
= dvagoFal ed® WirdeF r & ug"}ed gr egslg%l t%o%%b?gl nﬁé-(4 i
o et hykpheny | byt yrec chl om,de. = A sbE#d i of-»t & 3H), 2.03

di met hyl am nopyr i e 5 g, -1 hYy apd 4& HB=z),

(GAsthyFpheny Yodty g g fﬂ]z’o;ﬂlz 1%&2(@(;) 62.0 mmol) n'

1 Il ueme (RO 2H1}1.,) 1was aﬂ,d@dﬂ)t,o a sol ution of

(2R) - 1- acet OXY- acet | am ,

IRmImb:ylcm 4- (K8 ﬂ%ﬂ‘lﬁyr 8}92%4)%%%%% &% §*3B.87"
| ); 269Dt @g@@d ]J3@2Reiﬂ£n(1®6€),(a1]@4£ 17’7|0n toI uene (150
and t

was stirred .at 110C for 48 hours.
Mﬂ'h@PtEénﬁ‘éFat u3r4e3 df{M+Fhe' FREUPE s returned to room

Eiéﬁrﬁ@}&f ALULE. B8R et(ay Foacelnte,0; il watseHQler e added t o
re

action mxture to segairatg |t7 2T2he t hus obt ai ned
CalgaiitedphaSe’ ids Odeptr at'ed” vashed With wat er

Found: ¢ : 64.58, H : §.44 , N : 7.26.

(Example 2)

(2R) -2-Amino-2-methyl-4-{1l-methyl-5- [4-(3,4-
dimethylphenyl)butanoyl]pyrrol—z—yl}butan—l—ol hydrochloride
{Exemplary compound NoO. 23)

[Chemical formula 17]

HO

NH, HC!

{2a) (2R)—1—Acetoxy-2-acetylamino—z—methy1—4—{1—methy1-5—[4-
(3,4-dimethylpheny1)-1-(4-(3,4—dimethylphenyl)butanoyloxy)but—l—
enyl] pyxrrol-2-yl}butane

The reaction was carried out in the gsimilar manner to

Example 1 (la} using 4-(3,4-dimethylphenyl)butyric acid cbtained
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and a saturated aqueous NaC solution and dried over
anhydrous sodium sulfate and the solvent was
evapor at ed under reduced pressure. The residue was
purified by silica gel chromatography (ethyl
acet ate: hexane, 3:2-2:1) to obtain the title conmpound
(5.15 g, yield: 47%. (lb) 75
(2R) - 2- Am no- 2- et hyl - 4- { 1- net hyl - 5-[ 4- (4-
met hyl phenyl ) but anoyl | pyrrol - 2-yl ) but an-1I - ol
. dr ochl orj 2R _1_acetoxy-2—acetylamino—z—
in %%rfflﬁge%’g%‘ 15 ASTyl e no- 2= met hy) - 4- {1 BEE w5 [ 4
metlfdi-4- (1-methylpyrrol-2-yl)butane obtained 3l

net -hyl n s (4( 41 ripeeny lanoybéxy) but - 1-
- ?%p@??o%%?gﬁ )(ebhut( gngﬁ%?&w ,ﬁSHSEj_ Ii)_ o)tlxz ai ned
(zbh BxRimpl-émino (3-aetRd ~4r Js'd?e\Fg‘érlr oy mg)?ture of .

;4 e% ffﬂ%%&%ﬁ A d 53 1My r8nch -yIHbheanst 1 (G2 hydypclkrr ide
dimeth

wa and 1i thi um_hydr oxi de nmongh .

g, 8Th¥ mmtionewes a%ﬁj@o‘etﬂhé\fét’d} ‘i%& F%‘\R‘Fédg’{asﬁn@ o
Exg;n{ang Y% Lhengi irre -abeBHy oncdt famisio-Af mephyl-4-{1-
- CO |

ng, water and nethyl epe c I_%i g_e were added to
methglrabty Gn4nfkeeiry 1PPs ¥ dbat ate 't * The thus

.obt aj ' Was - senardetdrol wasHddupkna a
SR el

satu solution and drj 3 (yvield:
otaabydd ol B@aPdm 3uldalt &° Sﬁﬁailhgthéaolg%iéﬁ vvag ounc y2e
g48yapor at ed under reduced pressure. The resi due was

rified by basic silica gel NH t ype omat.oar.a
1H?1l;nizhly¢re,a9?/c¢ﬂcblﬂ\qml;: n‘!EtGa ndp,,(%():%')'o: %tghﬁo )'["gisg.% REY 1m,

(2R) - 2-am no-2- mat hykr 4-d konelhyin 5 4- (47 Hz), 6.02 (d,
I methyl Bﬁg]h;ho)%ut anoyl 1 pyrrol -2-yl)butan-I-ol. (2. g).
18 4N= hydrmhl 6r.86 4ei diRli-oRahe kb defon Toijzliz%" 3"25

- mo| ) dded &35Qhut kion, of. sthéct s, J = 7.
(%bS%'ned_( - Ezgr'ri gb?éz-?zrret3 Vi

hyl - |
sy { 12201 i) - BOLA2( B1me% hyABhery PT BtTndPi B e -3, o Fy T

but.an-L-ol , ohngnge PR242% EnghEshst ransl ation of PCT
Jspe%-%alé:*??oﬁo SRR

.06 74 (600 ng, 1.80 nml) i t I
1% D L emtind&Br) ce335dol RAG7 artf Fhe 16ﬁ§xt1§r{?@ v&&ggt ihf‘{bg)d
for 10 mn . L b Xt was concentrated under
2§ St Bor S0EG; S, L T8

acetate was added thereto and
mthermrieei/pi: t ased o1+t alEneesbedy) ected by filtration.

The crystal S. shed., Wit B etdiylicacetate and dried
Byt euGedaY pr es(gu‘r%grt 0 0 tgiﬁn the tjtle conpound
cL5eRanEd: yEel 57-88%9 H MB-4665- ¥66C7 - ¥4 D - 4. 848 (c

Al 2000 R BBty n 108 70 (1
Hz), 3.86 (s, 3H), 3.65 (d, 1H J

(Example 3)

{2R) -2-Amino-2-methyl-4-{1-methyl-5-14-(2,3- |
dimethylphenyl)butanoyl}pyrrol—z—yl}butan—l—ol hydrochloride
(Exemplary compound No. 20)

[{Chemical formula 18]

HO

NH; HCI
(3a) (2R)-1-Acetoxy-2-acetylamino-2 ~methyl-4-{Ll-methyl-5-[4-
(2 3—dimethylphenyl)—1-(4-{2,3—dimethy1phenyl)butanoyloxy)but-l—

enyl)pyrrol-2-yl}butane

i :on of PCT spec/acf/07.07.06
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= 11.7 Hz), 3.55 (d, 1H J = 11.7 Hz), 2.74 (t, 2H J

= 6.2 Hz), 2.72-2.65 (m 2H), 2.61 (t, 2H J = 7.7

Hz), 2.29 (s, 3H), 2.03 (ddd, 1H, J = 13.9, 9.5, 7.3
Hz), 1.94 (t, 1H J = 6.6 Hz), 1.92-1.86 (m 2H),
1.35 (s, 3H); IRo, cm1 (KBr): 3345, 3019, 2946,
2919, 2900, 1645, 1499, 1481, 1462, 1381, 1362, 1174,
1067, 1043, 770; M5 (FAB) miz : 343 ((MrH)': free
body); Elenmentary analysis (s for C21I—|30N202I—|C1-0.t5
H20)  Cal cul ated;. . C... OloutHin 8h8lsimiNar mapper to
Found*® éeécgﬁ?‘ggfachérg?h, NG 7. 26 %Ei@ngﬁi% 2btained

. . I¥)

ExdRR)e Z-Amahm@nyeﬂhyFrhtﬁlﬂeﬁ%EW@@%[ e s

~di net hyl phepyl )-hut-a I rrobct b Hutearty lghino-2-

mh%@e&@%lcgr? emal%E%e%%?ialﬂMconpoung No.. 23), hChenical

nef By AL & 17RO fr ol - H Puf A e 98y ]

exér%g@é 1- Acet oxy: 2-acetyt agi dmdurat yleli:{ Bofet hyl -5-[ 4

(368, deri-Terhihphemathyi-¢a{ ¥ T RRT Ry (@'Sﬁyl ) but anoy
0X t-1- r 20Yl3 aneathe-7ledWdron
dl@ﬁigg‘%e&%ﬁ%k%ﬁaeﬁs]ﬁynrl ,gr rrg}rfﬁer ta Q D} e shnkhako
. . .. .the sgg !
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in Referepce _exanple 4 and
me(t%?)l»ls-B@etm)aydgmg*@]@‘(lﬁmﬁwﬁg:b: [F55%

et Oyl 4 (1 7Rt b pys ot~y byt lane robt & ek e
R SV R Y bt ai it ield:
e ool ¢ 110 OPLALN L e bk Gecamand. (viels
B%ﬁ R) - 2- Am no- 2- net hyl -4- {1 -met hyl -5-[ 4- (3, 4-

met hyl phenyl ) but anoyl | rrol-2-yl}butan-h-of g5-5.91 (m,
1hyghiz0chb @i, deoo Tz r:edck rf% \Was 18ar*?i'ég* 'g%tzl) in the

simlar nner to Exa 1+lge) (gsizy, 3.64 (&, 1H, J
3PR)E PR, o%&/t zfa‘?éfgfié% 0= 2- et h 1 - A}%{ %H I - 7.4 Hz),
13?& hyéh)-,|5-3[h.44(3dﬁ-1di,n§t hylrlp#en%ﬂ)l)-i:{?l-ﬂ( , -l' 09-31 3000

I met en Oy lOXygrputs l1-oen r.r@l-02=
g i ed Pl Bl 8 2 {2ay Lo obtal n -

anple 2 (2a)_to obtain the title
1@onPoLng 1. iceln; 3104041 -3H f&m%@msoa 400 MHz): 6 6.99
(d, 1H, J = 7.7 (doadHopsk,=1640, HEBD,6188L,
I(Rspmimﬂ}geﬁ@f)(-dggﬁh %Jl%g'r V)6 02 (d 1M, J =

469 Hgdga 3.1862(S108H) 769,65 (d, 1H, J = 11.7 Hz), 3.55

MS (FAB) m/z: 357 ((M+H)*; free body) ;

1
6
)

Elementary analysis (% for Cngﬂhoz-HCl),

: : .02;
Calculated: C : 67.24, H : B.75, N : .84, Cl 9
Found: c : 67.10, H : B.75, N : 6.89, C1 : B.B4.

(Example 4)

(2R)—2—Amino—2-methyl—4—{l-methyl—S-[4-(2,4— _
e

dimethylphenyl)butanoyl]pyrrol—z—yl}butan~1—01 hydrochlori

(Exemplazry compound No. 21)

[Chemical formula 19]

HO™

NH, HCl

(aa) (2R)—1—Acetoxy-z—acetylamino—z—methy1—4—{1—methy1—5—[4—
(2 4—dimethylphenyl)4l-(4-(2,4—dimethylpheny1)butanoyloxy)but—l—
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(d, -1H, J = 11.7 Hz), 2.76-2.63 (m 4H), 2.57 (t, 2H,.
J =.7.3 Hz), 2.21 (s, 3H), 2.21 (s, 3H), 2.07-2.01
(m 1H), 1.93 (t, 1H, J = 7.3 Hz), 1.99-1.86 (m 2H),
1.35 (s, 3H; IRu,,, cm1 (KBr) : 3354, 2947, 2898,
1645, 1502, 1480, 1380, 1354, 1174, 1066, 986, 911,
769; Ms (FAB) mfz: 357 ((M{H)':; free body);
El ementary analysis (% for C21H30N202- HC1)
Calculated: C: 67.24, H: 8.46 , N: 7.13; Found: C
200,09, H_ . e N: 7.29. (Example 3)
en}(]ﬁ%zr%%,&mg'n%l-}%u%tn hyl - 4-{ 1- net hyl -?-[4.- (2.3 e o
di methy | gseahy Py BERB GBS r 71 -%lﬁ FoUt&n-T-of .
s OCh! QL dﬁsir(l\f@en@l, A5 ¥i e my0phenNO b)Y i f Chetd citained
Formula 1%? HO'N NHZ HCl 0(36%‘5 - ncerylamino-2-
in(REGSTIETACCEBRYRLE £cEPH AR nd- 2 rsP T2 AT iethyl 5-[4
£ -4-(1- 1ovrrol-2-vl)butane obtained in Reference
ety 4 el Ry hheny ) - 1-24-‘? 2.3 di et hy) pheay) ) but anoy|
examyldUt -t obRFIT e GREDE VFITRTERe LoRVho )
(4$ Zﬂggfﬁﬁg&ﬁﬁg_ﬁﬁ@gﬁb@Lgoﬂl{ﬁeﬂﬂﬁI—ﬁpéﬁfﬁbﬁf07.07.06 76
e reaction was carrie ut i.n.t sim ebride
difrahplehenyl) RF#RHg PX?{@?%mﬂ&“ﬁ?f‘p%‘lﬁ%ﬁ% c
aci dz‘;&Qt ained ori RaBeterenee cexahpl thes sgnglar manner to
(2R) -1 -acet oxy-2-acetyl am no-2- . _ - o-2-methyl-4-{1-
Exmephby| 1400 RELRT| PR r o 255 Fb iR SSE b A med im Y {
KE?%_g[gngg_“g&aapﬁ@tﬂynphe@buakrrt4ﬁd2nﬁtle compound
(yreld: 69% . (3b) btk -1~ ] rol-2-yl}butane
SiFRRYY 2P IR0 PR ABPRY PR B T e FRH BTTES (5% |
Ty L phepunbubanay! Jipy pbobia-ig atan- pogpound (yield:
ydrochl oride The reaction was carried out in the
62%)m | ar manner to Exanple 1 (Ib) using ) o5 (a, 1H
1. 2R)- i #AG8t OXys 3naget ¥l @noa?- mef hyl= 4-.£18z), 6. oo
Hne%ﬁﬁyﬁ‘?@{b Byl bho W) (42 35 ¢ 0 s,

T di reetah fizphedya? det ahByi o&ﬁ%[]fi-'l Wiyl oy rol 2t yithut a
lﬁequpgphnﬁg)i@_%&aquey@,(&ax5t®dpbuaiW'FhéltTﬁﬁér 3.55
orpound (yiel d: B4&%. %H.N (CD3 H30 MHzd i» &5 (m,

(&, 9, =1HL-D B2, 37F, 6. 956591 (M ~3H), '6.05 (d

5 4.3 b)) .73 853(8z) 3H).243.(64 L@, PH22J (e, 3H) 32.07-
e R RO AN T e

L18) 2 70- 263 Cesaty 224 130 S0y P90 (3, Tk,
I%'gi;¥ﬁ§8 &ﬁ%ﬂ: 3353, 3014, 2974, 2048, 2918, 2B98, 1645,
1501, 1480, 1461, 1381, 800,

MS (FABR) m/z: 357 ((M+H)"; free body) ;

Elementary analysis (% for C, HioN,0z -HC1) ,

Calculated: C': 67.24, H : B.46 , N : 7.13;

Found: Cc . 64.75, H : 8.36 , N : 6.95.

(Example 5)

(2R)—2—Amino—2—methy1—4—{1—methyl—5—[4-(4—t-
butylphenyl)butanoyl]pyrrol—z—yl}butan—l—ol hydrochloride
(Exemplary compound No. 36)

[Chemical formula 20]

i 1ation of PCT spec/acf/07.07.06
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1H), 194184(m3H) 1.34 (s, H)IRu cm-1
(KBr): 3387, 3104, 2948, 2896, 1641 1589, 1481,
1462, 1384, 1362, 1072, 769; M5 (FAB) mfz: 357
((MtH)"; free body); Elenentary analysis (% for
C22H33N22- HC1) , Cal cul ated;,C @ 67.24, H: 8.75, N
6.84, d : 9.02; C: 67.10, H 6.75, N689C:I
8.84. Found: (Exanple 4)

(2R) - 2- Ami no- 2- et hyl -4-{| - et hyl -5-[ 4- (2, 4-

di met hyl phenyl ) but anoyl rol -2-yl }but an- | - ol
hydrochlorlde E X6 : ( d

fornul a 19]H

(2R) -1 - Acet oxy- 2NBgetigl alln no . pet hyl -5-[4

(2 4- di met hyl phenyl ) - 1- (4- (2, 4- di net hyl phenyl ) but anoy!
(SRyY ) brf - ﬂFAdéQ%@HE&galU}&bmﬁ.naﬂthhm 6f { PORthyl-5-[4- (4-

spec/acf/Q7.0Q7.06,77 - The
£ ORYEPBRRS 1S AP (e 4Tk tX'H%B bU%a%aw%mt ? 0
er@i«’:}gﬁkﬁoﬂ z(-lyg)}busag@f4 (2, 4- di met hyI phenyl ) butyric

aci d obtained, in Referen a ot manmer to (1

(2R) ']]heaggﬁcaiijspxé ngge{:w:rlec? %é E{B Eh@ ﬁrﬂrg.l m to [(ia)
u yl{4-1 meﬂbyxbﬁynmitth rbid arigadbedi HeRqfgrence
e:%eﬂ e{eSnC%g@/() é@{{p% acetoxyotﬁt al, @t{/fﬁm tld-lhemeenpound 1 -
méZHPlo rf@lnzo-}a met hyé -dbtalined: hy| RSLquence, ggample 1 to

d| net hyl phenyl ) but anoy yrrol | } but an-1 - ol
\ﬁFo'FJr‘g% PHEF & eacL or-i"dvvaggcgr ried out in the
(SthMi (lzar) IZHZ&ﬁ]ﬂfo—tZGmEXh}’rb+%{ﬂ-'(ﬂeb)1Y1ls$ﬂEf (4-t-

2R 1 t t lO 4 oC oride
%en%g&g%%%lgce %l?]yl pﬁar]% EEIllhi(’Ar_l -h{y&v_ hlorid
d| rretdg%é mmnyb.gmmrm@mxyglb@nt |meﬁ§71ﬁ] ﬁwﬂgr Eaﬁ%dﬁ
0 al q i 1 _
‘Eml}d 1llsd1ng 22&; l“hée@cyt-g obtajndine thyl-4-{1

H NVR™( CD30D,” 400 MHz): S
m6t 1981 5d, {41@ -J-butglpheryl) 6. 98-(4;C1H, J = B. 4 Hz),

bgtgfpil(e}y&é@l %r?%yg%(é(?but]:'_!’:. e%aygsl%{grbbz)z ﬁ}?ﬁi%ﬂe obtHined
18 ﬁ:&rrm(lda s1kpal to Pbraipphhe xizde t:om@qqlnc%] (¥l9l% ::g%é)
zgl_q;MR écggmgg‘sogigrpzz)zzgg} b8, (fHow) § L -8.3%m) , 27240 (@, 28,
J = 8.3 Hz), 6.96 (&, 1H, J = 3.9 Hz), 6.02 (&, 1H, J = 3.9 HzZ),
3.86 {g, 3H), 3.65 {(d, 1H, J = 11.2 Hz), 3.55 {(d, 1H, J = 11.2
Hz), 2.75 (t, 2H, J = 7.3 HZ){ 2.65-2.71 (m, 2H), 2.62 (¢, 2H, J
'~ 7.3 Hz), 1.86-2.06 {(m, 4H), 1.35 (s, 3H), 1.30 (s, 9H) ;

TR Upex cmt (KBr): 3369, 2956, 1647, 1479, 1460, 13B2, 1063,
1041;

MS (FABR) m/z: 385 ({(M+H)'; free body) ;

Elementary analysis (% for CaqHiN,0, - HC1) ,

Calculated: C : 68.47, H : 8.86 ;, N : 6.65;

Found: Cc: 67.89, H: 93.04 , N : 6.64.

(Example 6)

(2R) -2-Amino-2-methyl-4-{1-methyl-5-[4-(4-

isopropylphenyl) butanoyl]}pyrrol-2-yl }butan-1-ol hydrochloride
(Exemplary compound No. 33)
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1.99 (m 1H), 1.94-1.85 (m 3H), 1.35 (s, 3H); IR U.
cm ' (1Br): 3353, 3014, 2974, 2948, 2918, 2898, 1645,
1501, 1480, 1461, 1381, 800; Ms (FAB) m z: 357
(MtH)'; free body); Elenentary analysis (% for
C21H30N202HC ), Calculated: C: 67.24, H: 8.46
7.13; Found: C: 64.75, H728.36 , N : 6.95.
(Exanmpl e 5)
(2R) - 2- Ami no- 2-net hyl -4-{1-nmet hyl -5-[4-(4-t-
but yl ph nI utanroyl ] pyrrol -2-yl } but an-1I - ol
(RGBT THE T

enpl ary conpound No. 36) [Cheni cal

formul a 20] vnnch~c P942/Eng| ish translation of PCT
spec/ acf/ 07. Q/ad5 48 _HQ 1 -

(2R) - | - Acett¥Xy-
- (4-
t-butyl phenyl)-1-(4-(4-t-butyl phenyl)butanayl oxy) but -1
- enyl]pyrrol -2-yl}butane The reaction rie tia_
1y i B e
u en ut.yr b nente
s copanmy b L n (41 PHIMCE Bl sheRfh Fbledndy

er% :lr@ﬁei@m}bﬂtmetyl ani no- 2- net hyl - 4- (1-

ylpyrrol 2- but t aji-ned tmbl%ﬂaanemcmamnann@be
1 t o ThehrsPAt1 tF%Q%%%(gﬁlﬁd (y| el g} L3Pt a
1) pu r ‘acd aine
sk ag[@lezlAm@)om&lmgt hyl44n=s{oprﬁ@tf FAEt

Ly ph | | @:bﬁ -l t lamino-2-
ﬂ;;JP@?/ngﬁSg%/ %’éa ggr;ég%tr {égér% \%agbééar rylaJe}d ng%_ Yﬁe 0 éj?e%ce
m %gﬂ—?r(maﬁéﬁﬂyﬂpyrEmaﬁ%+¥£)PUFEB? rﬁqﬁizd{i -

2R) - | - acet ox N 585
eq(q@[l];)ﬁlﬁ 15Ep 4016%3161 %%Ig %pﬁf@n%rr%b{{ﬁ& ?A -
(o ydzqﬁeayhmbmmt@@)ﬁu TmeéiWP'T yquo "2-yl }but ane

Obt ained_ in 523110 batﬂn{:heﬂt yHgochloride
sSorsmrea By el

H NVR CDSO 5 0. .
(d Zt'he\]re%cﬁh&nl—lzas c,axjps(}e(idou‘-glzfx 51 1%&111?12 1%94 "
1H 905,302 2ak&50 —écetﬁl@nﬂl-@-Z mgt -
EecgmpjgeH)l (éLbéSufaltg%_ﬁRQJq £&s ;%Hz ) gE-~

= 11. e—|z 3.55 (d, 1H, J =
n;!e%h 21- ﬂrtzu @-15opropyZmhesyl) 713 2.65-2.71 (m

f 1)%@5#0};‘10;{5{)%11&'@ er@lﬁ@yir@ﬁ 21yl Jpppane
iFoREOPY P’hf(rfb‘ m m 9, (yield:
c%%%@n?eaﬁiéﬂ ExXbADAE §_4(5@a) f@g?bti%éﬁl jf(lﬁ%ge’éa PO%%@ {yie

, N :

1y NMR (CD,OD, 400 MHZ): § 7.13 (4, 1H, J = 8.1 Hz), 7.11 (4, 1H,
7= 7.3 Hz), 7.11 (4, 1H, J = 7.3 Hz), 7.09 (4, 1H, J = 8.1 Hz},
6 97 (d, 1H, J = 4.4 Hz), 6.10 (d, 1H, J = 4.4 Hz), 3.86 (s,
3g), 3.65 (d, 1H, J = 11.3 Hz), 3.55 (4, 1H, J = 11.3 Hz) ., z.is
(tt, 1H, J = 7.3, 7.3 H2), 5. 75 (t, 2H, J = 7.3 Hz), 2.72-2.6
7.3 Hz), 2.07-2.00 {m, 1H), 1.98-1.85
8.1 Hz), 1.34 (s, 3H), 1.22 (d, 3H, J

(m, 2H), 2.63 {t, 2B, J
(m, 1H), 1.54 (£, 1H, J
- 7.3 Hz), 1.22 (4, 3H, J = 7.3 Hz);

IR Umax cm? (KBxr): 3348, 3208, 3008, 2956, 2897, 1646, 1480,
1460, 1382, 1175, 1057, 1041, 987, 917, B11, 77l;

MS (FAB) m/z : 371 ((M+H)*; free body);

Elementary analysis (¢ for C21H301\T202-HC].) .

Calculated: C : 66,12, H: 8.73 , N : 6.71;

Found: ¢ : 65.93, H : 8.76 , N : 6.77
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M5 (FAB) mz: 385 ((M+H)'; free body); Elenmentary
‘analysis (% for C21H30ON2O2HC1), "Calculated: C:
68.47, H: 8.86 , N: 6.65; Found: C: 67.89, H
9.04 , N: 6.64. (Exanple 6)
(2R)-2-An1no-2-nethy|-4-{1-2Fthyl-5-[4-(4-
isopropylphenyl)butanoyl]pf rol -2-yl } butan-1 - ol
hydrochl ori de (Exenplary compound No. 33) FP0502s
P92427/ Engl i sh transl ati on of PCT spec/acf/07.07.06 79
[Chemi cal forrmula 21] HON --*4~ 1 NH2 HCl O (6a)
(2R) -1 - Acet oxy- 2-acetyl am no- 2-net hyl -4-{l -nethyl -5-[4
(Exqmple 7)
ﬁﬁggﬂﬁﬁ{ﬁbprﬁ@ﬁﬁy1L4e41(éeﬁhyﬂaﬁoﬁyfb%enyl)butanoyloxy)b
‘E-1-"eny ] pyrrol - 2- |} byt ane ;The 1 aat 0B 1vBgaRanicedde
cyoltriapyYlREeRY i Puh? %¥r%%) ahple 1 (la) using
- ' yhedenry! gbutyric acid obtained in
(Eégéégéﬂggbgganple 8 and
[cher)cal £eaT8%§- 22 lacet yl ani no- 2-
met hyl - 4- (1- met hyl R
Ref erence exagp
(yield: 58%W0O (
(2R) - 2- Am no- 2- Ny
i sopropyl phenyl ) but anoyl ] pyrrol - 2-yl } but an- Nol
hydrochl oride The reaction was carried out in Eh%_{4_(4_
(3hM (LAY _ TRkt 0- Exetplasibof 2 jetyilng - (L-merhyl”
R) - 1- acet oxy-2-acety| am nQ-.2- 343 biltanoyloxy]l but-1-
cymtdppepBlpaeyl)i-46 ?‘6%%%’#2%?%@%—11 2 Y
' phepyindeatanoyl oxy) but - - enyl ] pyrrol - 2-yl } but
eé§§§32§%¥gin§§?ﬂ n Exaqpleig £§§? ;10 Abt i Hhembhhée to
conpatiF TePrELeR Wash ST 159 PR (CD3QD, 400, M), ; 6
Egar%p’laé( d. (A dmdal (&Izawcmmpga?hqw“ FrEETC S 2).
. ., 1H J = 7.3 Hr 7 rilH -aketclydaHz) ,
ot @imgdy im Refgrencpy z‘?Xﬁfz“g’}e 6 %%d(ﬂ %H, ] =44 thdgi in
ageggléﬁ%no-af%etﬁylﬁi-«drméFbY¥P¥¥I91T%_¥£b, ??P?S?? , ?ﬁi }
=11.3 Hz),.2.85 : 3 1 e3confpduddz )(yi@1d5 54%) -
Refereppe pxamplyg 140 (O%’FC%’-]‘%%% (m 2»1—21? E742_. 63 (t, 2H,
7, 9 HZ)pmi 2o07-re 0@ 1Ay {1H)SEIYI98- 1785 (m  1H), Loride
= 1
oot aptosyioneny1 bt dnd i) pytrdf-d-3 )8t and1 22 (e i

, . _ co
The reaction was carried out in the similar manner

obtained in
e, conmpound

Example 1 (1b) using (ZR)—l—acetoxy—z-acetylamino—Z—methyl—é—(l—
methYl—S—{4—(4-cylopropy1phenyl)—1~[4—(4—
-cyclopropylphenyl)butanoyloxy]but—l—enyl}pyrrol—z—yl}butan? |
obtained in Example 7 (7a) to obtain the title compound (yield:
84%) .

1H NMR {(CD,OD, 400 MHz): & 7.05 {(d, 2H, J = g8.3Hz), 6.98-6.95 {m,
3H), 6.02 (4, 1H, J = 3.9 Hz), 3.86 (8, 3H), 3.65 (d, 1H, d =
11.7 Hz), 3.55 {(d, 1H, Jd = 11.7 Hz), 2.75-2.67 {m, 4H), 2.60 (t,
2H, J = 7 .3Hz), 2.07-2.00 {m, 1H), 1.97-1.82 (m, 4H), 1.35 (s,
34), 0.93-0.87 (m, 2H), 0.64-0.60 (m, 2H);

MS (FABR) m/z: 3689 ((M+H)*; free body?) ;

Elementary analysisg (% for CHHuNgb-HC1-D.5Hﬂn,

Calculated: C : 66.73, H : B.28 , N : 6.77;

Found: Cc: 66.85, H : 8.14 . N : 6.8B9.

po2427/BEnglish translation of PCT spec/acf/07.07.06
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7.3 Hz), 1.22 (d, 3H, J =7.3 Hz); IRu. cm (KBr): .
3348, 3208, 3008, 2956, 2897, 1646, 1480, 1460, 1382,
1175, 1057, 1041, 987, 917, 811, 771, M5 (FAB) mz :
371 ((MtH) "; free body); Elenentary analysis (% for
C21H30N202-HC1), Calculated: C: 66.12, H: 8.73 , N
© 6.71; C: 65.93, H: B. 7681 N: 6.77 Found: _
P92427/ Engl i sh transl ati on of PCT spec/ac/07.07.06 80
(Exanple 7) (2R)-2-Am no-2-nethyl-4-{1-nmethyl-5-[4-(4-
(E %gh%p% pyl phenyl ) but anoyl ] pyrrol - 2-yl } but an-1 - ol

nloride {Exem . 30) [Cheni cal
(2R)or3n3¢r:nangrz!$ TFe@t( ] T«'s_%vhégngm[%%\b ) [Cheni ca
fl&%%p‘ri&n%?i:@&%o%d@g?ty&mm}Bunenhmomh@r%tfmldg (4

(Exsmon aivo eTPeay - 12 f4 (4-cycl opropyl phenyl ) but anoyl o
[cﬁé(rla@it thrm8y|3yrrol - 2-yl') butane The reaction was
carried out in the simlar manner to Exanple 1 (I|a)
usi ng 4-(4-cycl opfopyl pyeny | )butyric acid obtained in
- met hyl - 4- (1|Jfarretylpyrrol ¥l ) but ane
Ref éﬂ@wc'éc'exanpl 2 1 to obtd n Fhe title
compound (yield: 54%

(8@2F§23&¢Wﬂﬁg§tgxﬁﬁgTﬁﬂetﬂl%@l%@&%fqetgyﬁa —gﬂamethyl—S—[4—(4—

| gheny Awﬁ@phkm)rmitazoyllymw L=ol
ﬂ%%%l)}gﬁﬁﬂ%l deQThe reaction was carried out in the
ermlﬁPYaromér}bPBan%xanpl e 1 (Ib) using

(ZRLT%e???ﬁ@%%ﬁ?m?ﬁebaifﬁﬁdumui et biyd -miiar manner to
et ¢ 3 0 &l C 1 aine in
ExoyBllopt oy pHEITE) BU SO BT St 1§ oS TS

u

obtained in

Rége%?l 0@)2:5”{41;!1%‘3' 1oNafx ame)e 172 6Fe)xy @ -6IsehY e 12, fﬂF Yl-
rrpound yi el d: ’ eBle
R R ARG R A O

1?}%119 ghe?’t@tﬂ?)c.orr@oﬁﬁd(&rleald) 13366 (d, 1H(,J = 11.7
355 (d, 1H J.= Hz 75- m 4

(BRI 0\2RD -2 -Bpnoy 2=met %¥é 11y 827'%3360%?4 6(Z‘H) s 82
fiﬁgrdgﬂgnyi)ﬁétiﬁbyl]pyrrol -2-yl}butan-1-ol hydrochloride

The reaction was carxried out in the similar manner toO
Example 1 (1b) using (2R)—1—acetoxy—2—acetylamino—z—methyl-4—{1-
methyl-5-[4- (4- fluorophenyl) -1- (4- (4~
fluorophenyl)butanoyloxy)but l-enyllpyrrol-2- -y1l}butane obtained
in Example 8 (8a) to obtain the title compound (yield: 29%).
gy NMR (DMSO-d6, 400 MHz): & 7.24-7.20 (m, 2H,), 7.11-7.07 (m,
2H,), 6.99 (4, 1H: J = 4.0 Hz), 5.94 (4, 1, J = 4.0 Hz), 5.50
(s, 1H,), 3.7% (s, 3H), 3.48 (@, 1H, J = 11.2 Hz), 3.43 (d, 1lH,
J = 11.2 Hz), 2.71 {(t, 2H, J = 7.6 Hz), 2.64-2.57 {m, 4H), 1.8B-
1.79 {m, 4H}, 1.21 (s, 3H) ;

IR Upax cm? (KBr): 3366, 3175, 2942, 2688, 2573, 1636, 1505,
1483, 1459, 1381, 1217, 1055, 988, 775;

MS (FAR) m/z : 347 ( (M+H)*; free body);

Elementary analysis (% for CooHz N0, F-HC1}) ,

Calculated: C : 62.74, ¥ : 7.37 , N : 7.32;

Found: C . 62.68, H : 7.07 , N : 7.37.
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“3H), 0.93-0.87 (m 2H), 0.64-0.60 (m 2H); NS (FAB)
mz: 369 ((MH)'; free body); Elenmentary analysis (%
for C23H32N202- HCO 0. SH20), Calculated: C: 66.73, H:
8.28, N: 6.77; Found: C: 66.85 H: 8.14 , N:
6.89. P92427/English translafion of PCT
spec/acf/07.07.06 cnnSn2s (Exanpl e 8)
(2R) - 2- Am no- 2- et hyl - 4- { 1- net hyl - 5-[ 4- (4-
fl uor ophenyl ) but anoyl ] pyrrol - 2-yl } but an-1 - ol

(Egyrgé h;l)ori de (Exen'pl ary conpound. No. 3) [ Chem cal

&Ba)- (a-
(Z%QF@ pf“erS’ HC% ace yI amL%o 2- rret hyI - 4- {]y| 5-[4
triffaorome thylphenyl ybutanoyll pyrrol-2-yl }but

hyfglﬁg%o henyl(%x?/rpélba anelr#ﬁ\gjgp%nykgput anoyl oxy) but - 1-

eaction was carried out
rchBmi &€l siovdhas zahner to Exanple 1 (la) using

5- (4-f 1l uorophenyl ) butyrjeqacid obtained in Reference
exanple 10 and (2R) xy- 2 a1 No- 2- et hyl -
4- (1- met hyl F I Néj Ref erence

o)
@‘.

exanple 1 to n» e]tlt" conpo ield: 170).

(Bb) (2R)-2- Ani n@% n@tWhyl 4-{1 - met hyI [&F(a4-

fliiorophenyl)butanoyl yrrol | n%l hvl-5- [4 (4~
(Sky dr{@B ht A XY hé - SRS PO a6 Forerh L A0 Loienyl s

LabndBRAGh ek Fxanpl g4t (1 b) using
tfﬁ?ﬁoggfl;?x _e%yage% Iam 0 Ebmst h‘%lnyﬁ]é:{/rrol -2-yl}butane
fl uorﬂ{ég%@%i%(ﬁ a,nalséy IchyiBm’t?dt- enytqlepyerzrt@laz zqu}xbe(ﬁ &Re
bt | 2 < Q ic aci
smmeuRd (191 S-22060) 2 15 Bﬁ%@}&gﬁﬂgl%& Jrregacid
%ta@fheé 20 ﬁéﬁeSx?églf)e giarﬁ_.'ll:e? J1(17 a(ldq (219)H1)‘a‘36t9§3£(?d a:hﬁ:)i
agetpglamgnos ’meté'ing (él rﬁ_\:thlpy%lj’_gl 'y)’_ylzl %u@gne c§3t, ’B:n
Réferéﬁceﬁgﬂéﬁp%&é Wkof bbtaﬂi the=titke HzgmpJog.ngAf 23. 1(@] ) .
cm -
WQB far) @3@6111%1276““5%%2 &%é’&?@iﬁms H636, 1500,
t%4§fﬁ%o(r%%hyi@8ény]ﬁb%?ande1g®8 27W15}b1mn(- A‘B} nz

free bod
hydrochl orl;.Dd 2

The reaction was carried out in the similar manner to
Example 1 (1b) using (2R) -i-acetoxy-2- acetylamino-2-methyl-4- {1-
methyl-5-[4- (4- —trifluoromethylphenyl) -1-(4- (4~
trlfluoromethylphenyl)butanoyloxy)but l-enyllpyrrol-2 yl}butane
obtained in Example 9 (%a) to obtain the title compound {vield:
56%) .
1y NMR (CDCl,, 400 MHz): 8 7.51 (&, 2H, J = 8.6 Hz), 7.28 (4, 2H,
5 - 8.6 Hz), 6.79 (4, 1H, J = 4.1 Hz), 5.92 (d, 1H, J = 4.1 Hz),
3 83 (s, 3H), 3.68 (s, 2H), 2.76-2.65 (m, 6H), 2.05-1.55 (m,
4H), 1.60 (bs, 3H), 1.38 {s, 3H);

IR Ugex cm® (KBr): 3362, 2947, 1645, 1480, 1325, 1174, 1129,
1067;

MS (FABR) m/z: 387 ((M+H)*; free body);

Elementary analysis (% for C21H27N202F3-HC1-H20) ;

Ccalculated: C : 55.94, H : 6.71 , N : 6.21;

Found: Cc . 55.99, H : 6.5 , N : 6.28.

2 po2427/English translation of PCT spec/acf/07.07.06
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- El'ementary én-al ysis (% for CéOHZ? o ~
7 N202FHC1: :
.Cal6;ul6at ed: . C: 62.74, H: 7.37 , N: 7. 3)2 Found: C
- .|8,_H : 7.07 , N: 7.37. FP0502 992427/Eng|ish
2ans ation of PCT spec/acf/07.07.06 82 (Exanple 9)
(2R) - 2- Ami no- 2- net hyl - 4-{I - met hyl - 5- [ 4- (4-
thr |df I ucﬁr onet hyl phenyl') but arfbyl 1 pyrrol -2-yl }butan-1-ol
fy rochl ori de (Exenpl ary conpound No. 66) [ Chem cal
ormula 24] HON HCI 0 NH2 CF3 (9a)
(2R) - 1- Acet oxy- 2- acet yl ami no- 2- net hyl - 4-{i -met hyl -5-[ 4
-(4- trifluoronethyl phenyl)-1-(4-(4 d
(Eka?ﬁtelcﬂr(x)rret hyl phenyl ') but anoyl oxy) but -| - enyl ] pyrrol - 2-
wﬁé*?- ane -The.feaci[@npwesycayIsedsout in the siml
ner:'_to Exanple 1 (la) usj.n o
cyaa:?ﬁhemﬂnmxwmﬁ}igbf%@éﬁﬁr%hf‘gﬁﬁiné1&%% d/ bt arhed i n
(Egcggtg e%?n_eco mphegdl and (2R) -1 -acet oxy- 2- 7
‘ _y? no-2-net hyl - 4- (i - met hyl pyrrol - 2-yl ) but ane
[cmaletnacabdfcpmr}ullae%} ence exanple 1 to obtain the titl
conpound (yield: 28%. °
(2R) - 2- Ami no- 2- | - -5
: phENY rrol
hydrochl ori de Theyseacti on vvecs] gZ\rri e A~J.p the
simlar nanner to 2Exarrpl el J\b) ceskng N
(2R) -i - acet oxy- 2- acet yl2amyo- 2-Twet hyl - 4-{ 1-
Ima_t][1lyl -5-[4-(4-trifluoronethyl pgen 1)1 (41 (4s
( c:ra)b (?@ﬂommweﬁyf%‘af]a?ﬁf&%ﬁa y‘}‘%tlﬁyﬁ"f‘eﬁill ]%3}?}?1&5-—2[?_(4"
C%;?,%?Pelﬁe%gg) _obtai @?@Fzgﬂolﬁ)f@m)buﬁaﬁ@d)m@d bbt hf ¢PYH@YTTOL-

compound (yie 5699. 1H NWR (CDC13 VHz
. . 400 :
25 TiBtane, 2H J = 8.6 Hz), 7.28 (d, .(2H, J=8.6 Hzi'
O

6. 79 g Addcrdon dad ddgrieB. 2 (3 simil a
L e L s
) @.m using 4 1458y %%[:: eﬁlﬁ)l, 1%.5)5%1 (Sa Si_l)o_tallr\r)leg in
RE gg%e%ggx&ﬁg)ﬁé 62 2941211605 ccLa8D;2 1B Y LR FRO- LY L -
4El(éﬁ@¢|tfafl}PYa’ﬁ8Fy%T3§1)?%t1a%% %ﬁﬂﬁ?ﬁz%%ﬁu@%@f sxample L O

obtain the title compound (yield: 74%).

put dnoy }but an-1 - ol

(10b) (2R)-2-Amino-2-methyl-4- {1-methyl-5-[4-(4-
cyanophenyl)butanoyl]pyrrol—2—yl}butan—l-ol 1/2 fumarate
(ZR)—1—Acetoxy~2—acetylamino—z—methyl—é—{l—methyl—S-[4—(4—
cyanolphenyl)—l—(4—(4—cyanopheny1)butanoyloxy)but—l—enyl]pyrrol—
2-yl}butane (4.10 g, 6.90 mmol) obtained in Example 10 (10a) was
dissolved in a mixture 6f tetrahydroﬁurdn (10 mL) and methanol
(10 mL), and water (10 mL}) and tithium hydroxide monchydrate
(2.90 g, 69 mmol) were added thereto, followed by stirring of
the mixture at 80°C for 1 hour. After cooling, water and
methylene chloride were added to the reaction mixture to
separate it. The thus obtained organic phase was separated,
washed with a saturated aqueous NaCl solutiocn and dried over
anhydrous sodium sulfate. The solvent was evaporated under
reduced pressure and the residue was purified by basic silica
gel (NH type) chromatography {methylene chloride:methanol,
'100:1) to obtain (ZR)—2—amino—2—methyl-4-{1—methy1—5—[4—(4—
cyanophenyl)butanoyl}pyrrol—2—y1}butan-l—ol (1.90 g, yield:

e Y el s L ) P92427/English translation of PCT spec/acf/07.07.06



55.99, H: 6.51 , N: 6.28. FP0502s P92427/Engli sh
transl ati on of PCT spec/acf/07.07.06 83 (Exanple 10)
(2R) - 2- Ami no- 2- et hyl -4- (| - et hyl - 5-[ 4- ( 4-
cyanophenyl ) but anoyl ] pyrrolga2-yl }butan-1-ol 1/2
fumarate (Exenplary conpound No. 73) [ Chem cal
formula 251 HO NHz | O CN 1/2 HO2C~CO2H (10a)

(2R) - 1- Acet oxy- 2- acet yl am nq- 2- yl-4-{4- ylinb-[ 4
79%) 4- Acpahopienpl) Symaytq E—Cégar?g%g%ad;ﬁ') u%inﬂgﬁlgxyil ,
megg%ﬁéi ey Loy i adlet! o anauthenr eddticohpgsobtained

ried out in the simlar rr to  Exanple 1 (Ia)
{25193*}21@@4%%3%9?@6”@17&978%?@?@3& a)obt ?i ng%d i N 1o wmol)
Ref er rand2-yi}butan-1-0l {1.30 g, >-
sttt HRXIBL Bl b yl}bu

-"acet oxy-2-acetyl . am no-2- net hyl.-
izﬂm@thmcp]hwl@ympbmxgi_eﬁ )]‘SEt_ﬁ(ﬁ% e .aiﬁ#etder methanol was

i n Reference ,
exanpl - Obhddn hesbitt g Genpeahdug yiad disgabyed 1t
EVEEB%E %%R%I-z-Am no- 2- net hy| - 4- { 1- met hyl = 5: d fq 4hereto and
« o pHeny) 8t BRGYFIDYT FOPT D 1T BUCareT Bl 5
L i e s S S s S
-1-Acet oxy- 2- acet yl ani no-2- s { L-HELRY RS -iis
(:(4 eyanélfﬁrﬁeﬁy}ﬁi)l-elg‘?%c(“ﬂj%yal%eocpﬁtg%h but anoyl oxy) ,
obb:ga%i}lleaeg%&@gﬁy@tﬁlzi% z{gignawes(mmﬁe@, ot TIPS
obtained 1 n Exanpl e a oLvediiaa 453) as a
mmﬁhetrmlet@fol?‘?ét%ﬁ%rﬁﬁreaﬁ:o%“f\é%ﬁ%) Fljlaﬁ}di Eet anol (10 =0

wiiDe ng,gtgygt er (10 nL) and lithium hydroxide
nonohydr at e

(2.90 g, .69 Mo re_ad ref 3o (d, 2H,
f oMroWwed:By 509 rfiNg éf“?%}e@n’ é?[ur% _a?ae'gogégfor 1
shour . géersggpl ing pwager And Hznpt Bydere chidritd? (&
were addéd fo the reaction m?u\r@ tp; SERarate f), 3.54
1%hes t-his SoBeai e or§antt phadé $ separated, washed
(gl L%a sat yrateg, aqueeysz Nl (ssolst i oh. e -k éw. ofdr
h

rous sodium sul fate._ The solvent was evaporated
usger .o educal) presiPurl& aid t he residue was purified

by basi c,sj.)i¢a (3NHst ypes2 ¢ hrapeat oy aipHs44, 1567,
I@Tﬁtahy‘r'“éneh!c::dﬁ:ﬁér?g%het hanol, 100:1) to obtain
 162R) - 238mji Na62; et hyl - 4- { 1- met hyl - 5- [ 4- (4-

cyanophenyl ) aneylhpyrests sadyhbut an-1-ol (1.90 g,
"%ﬁyéﬁagpﬁ@%ﬁZg%%ngﬁfs "transl ation of BEL,) 1,0
@Jé&@hﬂﬁfj/%aﬂ?%i%(% for CpHzoN3;0z-0. {Ca 4) “Hz0),
calculated: C @ 64.32, H = 7.27 , N : 9.78;

Found: C . g4.67, H : 6.92 , N : 9.82.

(Example 11)

(2R) -2-Amino-2-methyl-4- {1-methyl-5-1{4~ (3-methyl-4-
methoxyphenyl) butanoyl] pyrrol-2 -yl}butan-1- ol hydrochloride
(Exemplary compound NO. 57)

[Chemical formula 26]

NH, HCl ~

O

(11a) (2R)-1-Acetoxy-2 -acetylamino-2-methyl-4- {1-methyl-5-[4-1{3-
methyl-4 -methoxyphenyl) -1- (4- (3-methyl-4-

methoxyphenyl)but anoyloxy)but-1- enyl]pyzrol-2 -y1}butane

p82427/8nglish translation of PCT gpec/acf/07.07.06
FPOS02E .



84 79% . A solution of fumaric acid (0.630 g, 5.40
mol) in nethanol (10 nl) was added to a sol ution of
t he thus obt ai ned

(2R) - 2- am no- 2- et hyl - 4-{i - net hyl - 5-[ 4- (4-
cyanophenyl) but anoyl ] pyrrol - 2-yl }butan-1-ol (1.90 g,
5.40 mol ) in methanol (18°nL) under ice-cooling.
After nethanol was evaporated under reduced pressure,
the residue was dissolved in a small amount of

met hanol . _etbhyl acetate: vasoaddedtbdesiotidagnyanner o

&

Ex;.?rl?];;;i't j a(lflé ;]_ Z%EI;;] 42?(:? tr&%:rl{y!]te % er%%%l}%{o %%59’& %&ﬁ.ﬂéd 8cid

obReCré%istlal LLzatdn elabhbee thusndobrmi nedcerode 4T yst al

f‘mas carried out again u 0
acemrbammhe ~ne g dortpobRd yngE Q%Iﬁglttgﬂg éb%agngd in

1 1o Cfeﬁ%naie 11 H NMBe 4 G36HR tﬁﬁﬂ)ehkdz{?POL@d? {s;ze?(%t ) -

LS 39 (d, 2 - g
(111:;: R0 —HZ')'-\Iﬂl.'@‘Zﬁ% FF—{JG n§3hy (Jj H?L (£ m%%lﬁtzx-lH

meghgmiéhe}‘lyé;%:ut 3aGA] a:rcl:hfl-szEbiﬁ:aﬂ ol rgrdggpchr{%p:l

6+ ol
1. 85TheQSe§¢ﬁ1quyas1c%ﬁyégg ggg jﬁéé s%mgfafrﬁaﬁ%@} £
340%’3 %BFI?JI__IAB) 2984y 2438.1- aég%xﬁ%écelﬁﬁamlnor@‘tge w_e%—f: {1-

z: 354 f b -
melElhgeRt ﬁ‘?y(mlt%h‘*(f%tﬁ‘%g‘@%l% g 40@}%’4 04) 120 | -
%%y %gkﬁ%ﬁ%ﬁ)Batgﬁo§fmxyﬂbut?lQEnylHWyrr917g y#&ﬁﬂgﬁnecpb din
N

: | e 1d: 64%).
i FRpmR1AN hol et Ay PR "zPl(f’l ch n‘ﬁ% [31&" (‘émrire%yhlfl

neth04ﬁ&%§nylbeﬁgpoyjbpygrgﬁ:Zsﬁb}batﬁﬁrﬁ-Bél(m: 3H)r 6.81

Aol a sep s g B i 80 Pl cak, <

(2R 1 A‘é ?%y 2nacet yJ; arg neH3- rmt mmr 42{ Imneﬂh)yal 25 7pg2- 63
nethoxy Q;Hbt% éf 43 f 4H) ,

(ﬁpthﬂxyphenyB)QMt@hoﬁ £ ef ]pyrrol 2-yl }but an

e r053%3 P92427/ Engl i sh transl ation of PCT

1gpecIHc o7,

07.06 85 The reaction_was ri out , i
1khg._Sidw1 axearnanes6d 0 28RAmpPE3 A (HE3S - uﬁ(ﬂ% 1GH60ULadd)

137&3 et hyl -4z mel noxyRiagny! 1 di4 yisoe;; aci d
MS (FRAB) m/z: 373 ((M+H)*; free body);
1H3oN,0, - HC1)
6.85;

Elementary analysis (% for G
Calculated: C : 64 .61, H : B.13 , N :
FPound: ¢ .- 63.78, H : 8.16 , N : 6.69.

(Example 12}

(2R) -2-Amino-2-ethyl-4- {1-methyl-5-14-(4~-
1-o01 hydrochloride

methylphenyl)butanoyl]pyrrol -2-yl}butan-
(Exemplary compound No. 165)
[Chemical formula 27]

N

HO _
NH, HCI

(12a) (2R)—1—Acetoxy-Z—acetylamino—z—ethyl-é-{l—methyl—S—[4—(4—

methylphenyl)—1—(4—(4—methy1pheny1)butanoyloxy)but—l—

enyl]pyrrol—z—yl}butane

p92427/English transiation of PCT spec/acf/07.07.06
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ggé?w:% in ;{efer ence. exanpl Ie 13 .éﬁd (2R ; 1 ééj.et o>.<y;2.-. |
obt ai ned Ing Rg‘feter)élnci él)(;lrrelt Nyl PyTr oLy 2 ¥l ) butane |
compound (yield: 37%. (1 Irrg)e 1 to obtain the title

(2R) - 2- Ami no- 2- net h
2- et hyl - 4- { 1- met hyl - 5- [ 4- ( 3-
Eihrgﬁﬁfgfpﬁé)$ﬁtan°y']pyrﬁél-2¥y|}bﬂtaﬁ?|?§fhy"
y e reacti on was i .
similar manner to Exanple 1 (| g?rlrJlsieggOUt in the

(2R) - 1- acet oxy-2

met stogu*[:ﬁo P %ﬁﬁ¥£lﬁf@dﬁﬁn&pﬁicﬁlﬁﬁe 41{17 g, 11.8 mmol)
anﬁ;lt h(4 methylghenr;?.)bztyflcn%thhga):(!geheﬂylo% % (ﬁ 403 nﬁﬁ%ﬁhyiﬂ
coasi SEPREN Y %@EQQYE&W)samhtioﬁmﬂ |(BRD F bt AQESERYBET an

ac@@_,ﬂlmﬂ'liﬁd zymm 464q1(;§e€-1}ﬂ(p:§<]%§?3 D{’,g%qtoﬁ%gnkﬁgéh trrlge 360

br .

mmcp.k)) oh%:ag&eg it f%f%?ueﬁgé é’a@mp)l@ 21:%1;1:, (tdqlui;lt;li' jlj&_r@-x)l an the

mi g 2 )2wa653589rf§d E&I'Dllog'—' Tﬁ'pr( 32 ngyrs 3 e fez&:ez:atuxﬁ_')

the. rggxq_l%we.ﬁ,]rq: @ﬂ@ne ta eﬁ?\ergﬂfﬁre aniiletsyl Metate
365, 3 (s, ; I R umax cni )

an% ‘gS 6121%%%6 %83&1 6 3Be 15@(5:101148'63{1:11121%31:0 5f§§%§l.8%2151:3

The( MMH} obtﬁarlgg 6%%%%[032 904 IS s@EﬁD&téd,Z wadhgd with water

b EP&hent ary anal ysis. (%
an?%@g%%ﬁlhwem NSt sgluiion gad Gé (0\9 %nhydrous
sngj@gnﬁpg:'oa;l_t%(j (%%ETZ E%ratlion, +He BoNren%vﬁQ evaporated

u%?p%%ﬁ?@ﬂ@r@haney&@@%rgg% %%1Buflp¥éd %y[ 41{fea
'gﬁbﬂwpg‘ag%gﬁ%YN%E@ aa(éétgggpﬁé%ﬂﬂlé\b.?: :26%)1) GrrembEaln the
t:%@l@ comfeehoxp72- aget yeiingo2! et hyl - 4-{1- met hyl - 5- [ 4-
(h%:f)hy(l%‘t’ueﬁyﬁmio (24 Ry 4—h1 methyl 5- [4 (4—

m@'ﬂ?x/}];:> Wbbﬁ*ﬁ@&ic}}ﬁupaﬁéol.—.})i—y@g g x}x ngch Id?ééfﬁMlde

transl at
LR 1ejgl/ acg:/g ﬁﬁmnﬁo-&}ldﬂwﬂméﬂfl -methyl- 5'—?” (4-

nopy d
métﬁﬁlﬁl&trhyl)phen% 9‘;019{6:3]1;-11’ = ’b&éafliy%géw})o 5.90 ol

s égr'raogeﬁo@}g&%ar\'@%aaddﬁ@l {0 c20sohal) orbtgRned in idemple

facabyk pnisno A2 eeohy+d 47 £ FEERT DI 6FEETY Tt ane ((54411141')

T peReRas L paeen Refmnenes e

monohydrate {260 mg, 6.20 mmol) were added thereto, followed by

stirring of the mixture at gp°c for 4 hours. after cocling,
water was added to the reaction mixture and methylene chloride
was added thereto to geparate it. The thus obtained organic
phase was separated, washed with a saturated agueous NaCl
solutlon and dried over anhydrous sodium sulfate. After
filtratlon, the solvent was evaporated under reduced pressure
and the residue was purified by bagic silica gel (NH type)
chromatography {methylene chloride:methanol, 100: 1) to obtain
crude (2R)-2-amino-2-ethyl-4- [1-methyl-5-14-(4-
methylphenyl)butanoyl]pyrrol 2-y1}butan-1-ol (206 mg) . A 4N
hydrochloric scid-dioxane solution (0.135 mL, 0.54 mmol) was
_added to a solution of the thus obtained crude product in
methanol (5.0 mL) under ice-cooling and the mixture was stirred

for 10 minutes. The mixture was concentrated under reduced

***** P9z427/English translation of PCT spec/acf/07.07.06



m xture was stirred at 110C for 72 hours. The
tenperature of the mxture was returned to room
-‘tenperature and ethyl acetate and water were added to
the reaction m xture to separate it. The thus obtained
organi ¢ phase was separate - washed with water and a
saturated aqueous NaC sol ut'ion and dried over
anhydrous sodiumsulfate. After filtration, the
sol vent was evaporated under reduced pressure andttggd
or % Se%]rgr € YRS1 F&Hdﬁ&i:edwdw aizdleidc al)lelgﬁetlo Giiadis gefﬁﬁﬁh 2
et hyl acet at e: hexane,, 3: 2-2; tQ,0bt-akfat Reys Wwhthed
creerioRd F37ETHY @Ve%ﬁrf&?sf?l-(f%ﬁ) Q%gR) tain
i €2 ATIHRA- 206t AVd i drimd hylse: padyaed pressure to OBEAL
nmet hyl"'phenyl ) but angyl | pyrsolg.24¥k} butan-1-ol
thhyditgehicormpgiand (2127 mg, "yLeLa:

- %ﬁ‘@ - LpASEt QX¥- RACLY a0t nan 2480 hyb - #7 (E.mehyF -5-1-4-

r J o=

azyet Bydphny L, 17 (4.3-8- Fl hyl Jiferr ) BEY aroy oy but - I -
1eﬂyjéli)oyralr %'1‘% yl hbutanel{ 37 21419, 207620 nidh) Jobt &i et -
A4 anpl'e g (12a) was_dissol ved Lpya 4rixd e of), 2.04-
o teetpatw dimof GHan 50 ahd ‘ie? hano?{ 15 MY and wat er
) (69% gr%) @dﬂ_iﬁhhym hydr exi de1 . omnehydEat & < 766 Rg)’

6.20 mDI) were added thereto, . followed by stirring
mof(Fehe wxt 358 ALMEOC £ 5T°% HEUS. After cooling,

wat er was added to the reaction m xture and net hyl ene
chloride was added thereto to separate.it. The thus
(Brgileed3 br gani ¢ phase was separated, washed with a

(%ﬁt_tﬁr_%ggo%%%mq1—aﬂiyl1t—ise|ﬁ4amj- dried over
hydrous sodi um sul fate. Af i 14 rat h9Rrodi@ride
et aie U AT P BT idod T BHTCSd S edure and

uced presSure .and the
esi due . was id wed by) basic silica gel (NH type)

(% ?opcr%lt ggr a?) (net hyl ene chlori de: net hanol, 100:1) to

[ohemiarl épggela 28]

(2R) - 2- am no- 2- et h__yl -4-(

_5-[4-(4-
met hyl phenyl ) but groykl p

v outag

R soluti @
0.54 mmol) was adged Hol alsol @tion of "t
obt ai ned crude product in nethanol (5.0 nbz e%gxdfis—[f-}—u—
df%%?C?Q&fJﬂJA@EQoﬁfﬁﬂ4ﬂdétylemiw§rgﬁme¢ B¥y-47or Yy _
ninutes. The m xt

re Was-g el yuBgermiwduced
RG24 2P i-dh (&7 Z%‘é?ezh |Y%H3§?€§gcgr@éape§/ a%}for 07.06 87
e%:ﬁ%?g{:ﬁolﬁijiél'}baﬁm@te was added thereto and the
prec

Itated crystal., ;5 ; Bynd i (1t sat & pn.o Bhamol)
cryst & SRastid 4'%%/\1%&@?%‘/4 %g%g?g?igl an(oll dried under,
reduced. pressigrenyd) abtaiie chheridt | & -ConBount’ (“E’fg

%mye@e'ggo (raBT?}%ﬁ_al’slgldgé\-@. %@%ué@& Mz )(2R - 7~ M tiomy -2 -

1.80
acetylamino—z—methyl-é—(l—ethylpyrrol—zjyl)butane (500 mg,

mmol) obtained in Reference example 3 in toluene (20 ml:) and the
mixture was stirred at 110°C for 78 hours. The temperature of
the mixture was returned to room temperature and ethyl acetate
and water were added to the reaction mixture to separaté it.

The thus obtained organic phase was separated, washed with water
and a saturated agueous NaCl solution and dried over ;nhydrous
sodium sulfate. After filtration, the golvent was evaPOfaéed
under reduced pressure and the residue was purified by silica

gel chromatography (ethyl acetate:hexane, 3:2) to obtain the

poz427/English tranglation of PCT spec/acf/07.07.06 -
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Hz), 6.02 (d, 1H J = 3.9 Hz), 3.86 (s, 3H), 3.65 (d,
1H, J = 11.7 Hz), 3.61 (d, 1H, J = 11.7 Hz), 2.74 (t,
2H, J = 7.4 Hz), 2.69-2.64 (m 2H), 2.61 (t, 2H, J =
7.4 Hz), 2.28 (s, 3H), 2.04- 1.90 (m 4H 1.61-1.71
(m 2H), 1.01 (t, 3H J = 7.4 HZ); MS (FAB) miz: 357
((MrH) ' ; free body). (Exanile 13) .
(2R) - 2- Ami no- 2- et hyl -4-{1-ethyl -5-[4-(4- -
nmet hyl phenyl ) but anoyl ] pyrrol - 2-yl } but an-1 - ol
titVdreebbang ders i mgenpiard: cofpound No. 92) [ Chem cal
formula 28] HO N N Q.l_/ 3&)ra-(a-
(13DR) LZ@A&@%‘EW?—“&‘E%P%%%%O-E&P%t%yﬁ 44 1- et hyl -5 4-
meérlg%;lhp}ienﬁé%brgaﬁoylj p%rzrol - 2h—§11 ?ut ;ne-)-il— c;la;gdln:(;ik;ifobr 15 del:I4 (
y yl)-1-(4:(4- I - Ut fle- (4-
enyl ](ﬁrlg)r'rjo‘l‘l\-cf-t??‘}('b%'taacﬁ%% aés{lollqu?jlwon o? o '

meﬂh?i}ﬁdw ani. popys-indithe1 (Her8 ) uta0oBL D PYE - And
ens;fh pi’rgw?scb?é:r—lg‘? i]ggt%.“%l}%u fl\(égo gra% h O.r2|0d ﬁm&i—{ Qarb_tgbinéd i MBlaple

ed to a solution of
13( zﬁiaﬂ-ﬁﬁéﬁﬁmﬁoﬁved in a mixture of tetrahydrofuran (7 mL)

acetyl am no-2-net hyl -4-(1-e y | 1 2-pslb ut,anex{H00
anggrefhagep! rﬁ?ol“?nFob g ngéfn(g&gréﬁgelﬁianpl eth in. ..
ndnOhi@Re: d 26 30Ljg Ak tehemol xvene afdsIsERITEEP rafo4hpyEsd by

for 78 hours. The tenperature o m MRS ing,
stieripg el e BdHFEmsEr aPu Oa’fna Iel{bﬂ% aiégt:l%fe_ ar%&g
wa‘%keaﬂ&ﬁﬁ@crgd@ﬁé b9l d el @acti aided xbutke txpaséparapeture
. T

e thus obtained organi c. phase. te 4
tovsshadae t wale? “Hifd Oggg%ﬁ%dr ﬁrgggégﬁ%é%%o%%_ Sharate
wa%?xleldt ;9P and Ahire de@afucanby Naolssolsadpaneadi draed, over

ter filtration,_ the sqlvent_. orated jyader
aeduced BPEGSLIBIAREE t ne" FE8i L Hae aur (1 o by .
sl drbReatghashreartegrmpiysuet Ayd Hisetapedpeite FU3:25°

to obtain the FP0502a P92427/ ' ionr of
PPORespest bt oPl0TN06 B tcf?’t‘ng‘g‘%%%%&%’gq@%%lng,
cﬂiﬁi@é:ﬁ@%ﬁn&ﬂﬁ@ﬁﬁ) to obtain crude (2R)- -amino-2-methyi-

(2R) - 2- Ami no- 2- et hyl - 4-{1- W A Stan-i-ol
R IRBRGHY L LA TGP RYToan T oT bk T op ¥ I Puean
(hydreehl ofigde hydrochloric acid-dioxane solution (0.360 mb,
(ER APV U B0 0y BBt Bk -l oBtihed rde
ﬁ%&%l']yd Bhe %?z‘.h)én&llt (%E- tﬁt\iu-) metdsa Wypyﬁgﬁﬁgﬁi ngiwt_ug_e was
e o 0% uLa A hugey
SF#"%/ x%re lol@ylf%%& ’ V\nglgé giﬁg%glg\?eﬁai n Cg%r%i xfure of

Letsahydakuran éthyll poeante mashafopd(F5HY™C &MY Wt er

pg:Zc%J).ta?tne lcirgfgi:alajpwhaysdrcgﬁhg&ed by filtration. The crystal

was washed with ethyl acetate and dried under reduced pressure

to obtain the title compound (215 mg, yield: 44%).

1H NMR (Dmsd-ds, 400 MHz): & 7.90 (br s, 2H), 7.11-7.04 (m, 4H),
7.00 (&, 1H, J = 3.7 Hz), 5.85 (4, 1H, J = 3.7 Hz), 5.53 (br s,
. 1H), 4.30 (g, 2H, J = 7.0 Hz), 3.53-3.39 {(m, 2H), 2.72 (t, 2H, J
- 7.3 Hz), 2.64 (t, 2H, J = g.4 Hz), 2.55 (t, 2H, J = 7.3 Hz),
2.26 (s, 3H), 1.95-1.78 (m, 4H), 1.22 (s, 3H), 1.18 (t, 3H, J =-
7.0 Hz);

MS (FABR) m/z : 357 ( (M+H)*; free body) .

(Example 14)
(2R) -2-Amino-2-methyl-4- {1-methyl-5- [4-(4-

FPOS02 po2427/English translation of BCT spec/act/07.07.06
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followed by stirring of the m xture at 500C for 7

hours. After cooling, water and nethyl ene chloride

were added to the reaction mxture to separate it.

The thus obtained organi c pfipse was separated, washed

W th a saturated aqueous NaC solution and dried over

anhydrous sodium sul fate. After filtration, the

sol vent was evaporated under reduced pr9§s%éﬁ t he
nebR§ st dupeme ¥ i layrrpy- bash IOUErPT taP gl (N Ty pe

chr opat ogr aph hylsgne chl oride: net hanol, 97:3) to

(EZH1R: %ﬁﬁgo¥aé?$%-an?no-2-nethyI-

[Cheflic£l BdraBip42¢KY- met hyl phenyl ) but anoyl ] pyrrol -2-yl }b
utan-1-ol (251 np). 3 \ydrochloric aci d- di oxane
sol ution (0.360 nE, 200 as—~added to a
sol ution of f{bhe T™HUS “ebt ainedicrude ¢ ct in
ethanol (5 mL) under ice-dool png and tthe mixture was
stirred for 10 minutes. The nixtg{eHmas concentr at ed
under reduced pressume¢K%thk@a’§?ate was added
thereto and the precipitated crystal was cgllected b¥ion
filt riaddagRc JhE clopsBahng, iaS2washel Wit ROSERyFC £ &CAPS
and dried under reduced mressiyie st@-qhtain the title

O%o@%&éuﬁda‘t‘ﬂ%%ﬂ‘}agg}’gl%:{34?1’0)1.{{'1H NVR &ﬂDI}/BO ds, gog o)
nddiE1 phedy ) 96 oy 13py 2L 2 -711butend O 2k ™97 70

(d,, 1H J = 3.7 Hz), 98 (Wnadbh & md) 7atizdeond. 53
otpingd 1&%&%‘5“‘29]?5'%(&,”?’2@ T=970 He), 3. gs- 3553%0%;% The
caraduZd &hd Hd mixturd WRSRpLtt@FERd SpF P DBTE-

Hz), 2.55 (t H = d)ed pe 201ttScidt) o obtain the
P{?%llf.af@d(?ﬁy%%l, ,Q"’isz'%"%s, 3H) ,0%1. 18 (t. 3H J = 7.0
tHZ e IBpOEAB) (682 7 m@57vIgIHPS) free body) (Exanple

14) (2R) - 2- Ani no- 2-methyl ~4-{ lomethybg 5 [ 4.64- (FPOBO2S =
oD m2 AR i A0t FEAS] tgti}fb%a o%‘%ﬁﬁ Spec/acf/ 07, 07. 061
3f89 Hfﬁe: W'S?Ef‘i@y'?mws]%@@ﬁg'%ﬁ”m Io| 3455 (s

umar at e enplary _c oun : 1 e ealo Hz), 2.73

3Hbr il & 29 1110%4&-1.'82?2}{' ND §'1/% HORC-C02H S

(Eunpii ¢y achda(84) 9 Mpo Qr82Hmul F faé Wded £8 a5 2 Y T

7%g|§;;f”5.28 (s, 3H), 2.01-1.84 (m, aH), 1.32 (s, 3H);

MS (FAR) m/z: 343 ((M+H)'; free body) ;
Elementary analysis (% for CuHmNﬂh-O.SCJhog,
Calculated: C : 68.97, H : 8.05 , N : 6.99;
Found: C . 69.06, H : 7.82 , N : 7.08.

(Example 15) _
(2R)—2~Amino—2—methyl—4-{1—methy1—5-[4—(3,4-
diﬂethylphenyl)butanoyl]pyrrol-z-yl}butan—l-ol 1/2 fumarate
(Exemplary compound No. 23)

[Chemical formula 30]

CO,H
172 |4c)2c;//t§§¥// 2

(ZR)—1—Acetoxy—2—acetylamino—Z-methyl-é—{1—methy1~5—[4—
(3 4—dimethylphenyl)—1-(4—(3,4—dimethylpheny1)butanoyloxy)but—l—

0z P92427/English translation of PCT spec/act/07.07.06
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of (2R)-2-am no-2-net hyl - 4-(1-net hyl -5-[ 4- (4-
met hyl phenyl ) but anoyl ] pyrrol - 2-yl | %ut anEI - S)I (560 ngy
1.6 mol) obtained in Exanple 1 (ib) in ethanol (18’
m.) at room tenperature and the m xture was left to
stand for 15 hours. The prgcipitated crystal was
collected by filtration toGbtain the title conpound
(622.7 ny, yield: 95%. 1H NWR (CD30OD, 400 MHz): 8
7.08-7.03 (m 4H,), 6.96 (d, 1H, J = 3.7 Hz), 6.65
eng§%pzﬁrd%&2|zl}ylﬁn&hn©d,(29kﬁ o) #8413mpgd) optgined in Fpprple
2 ézafbmg ’ d}_gl’ﬁpfxﬁe_d_ll' 9 IEE tu%‘ g% (e raiifardrordd. OLd6z L)
5t IR E T 3 W), 2,69 (t, 2H, ) = 8.4 He
an%.@@tkg-atngzlzmlod w1) 7 26dHEdt e (280(sL) 3 13thig %f%ide
, LG v o 3H); ' Mk £61
moBBRY A5 (et & HnAT 5] & (% P (e, FOLEAd by

stggékﬁﬁ’h?@%h@%géﬁ%)at cGal colab cgow® .. BBty copling,
0575 N: 6.99; Found: C: 6906, H .7 "N - .
waTegeand (ugggﬁ.épge 1@*)lor1~de were added’ to the ':r.%%ctlgh-mlxture
toé%%%%ﬁiﬂgihi@‘?' %:g&{r@ﬁhiﬁ-ﬁﬂammhyl sEpduhtied, and after it was
enyl ) but ano - 2- s .
et L T SO BIE G A O tidion e
ar{hgﬁ%bé A1 4O £NHZ. OThd/DINERE~@R Hvaporated under

R - - _ _ .
re.duc)edl .prAgsestuor)t(ey al%dagk?é yrle%rnr.]d{]lg -v@a_sn%gﬁxlfiéd{ﬂi MRAY =91{k
513, AL B WrpBeRyby ot - (8t My inrech) Ppkh
o esien 1087 o g gk L Mo
Wpea/ hef PR (88 00 TRV Tpyr T A B (9. 6
ey ok sneh e gy ol 2
. > 0 et rahydr of ur a 100

771500 MICHATEL T TIT0 RETSaRd T o ht (o hrat o f o
(?g??gﬁéa%@décﬂt@;‘ﬁagsoﬂl&?imf) theretadded (Her g Ggnine-2-

s St rri.ng t ' t ’ oo
L et P
yieha addedit ou t9ve or eacel omat) xtnreethancdefaf A% WRACAn "

cgﬁr)f?pryhc Sggiaﬁfrgtm\égﬁgiagf afat %g‘%?gga@éé %dieﬁ‘. Wasucataphredsure,

ueous sol uti '

£ BY Ef e iaIBY GHE O USI ssodiverh Sul @trr@.llTﬁ@élgIg}' \Pléaf“\égg 61 *Ceny)

agéﬁf’% Z}ﬁd Hgggftherr%%csz‘}'dpf £ 8hliRe RS el out
bf Sit Ssilrca gel (NH type), chromatograph

tbnBtiydere cehiorddestadt hanot @) of tI\{e 11 W EPYpe

obtained crude crystal (1.51 g), was subjected again to

e compo

recrystallization using methanol and ethyl acetate to obtain the
title compound (1.23 g, yield: 71%) as a white crystal.

g NMR {CDsOD, 400 MHz): & 6.98 (d, 1H, J = 7.8 Hz), 6.93 (&, 1H,
J = 3.9 Hz), 6.91 (s, 1), 6.86 {4, 1H, J = 7.8 Hz), 6.63 (=,
1), 6.00 {(d, 1H, J = 4.0 Hz), 3.84 (s, 3g), 3.62 {4, 1H, J =
11.3 Hz), 3.53 (d, 1H, J = 11.3 Hz), 2.74-2.66 (m, 4H), 2.57 {(t,
2H, J =17.4 Hz), 2.21 (s, 3H), 2.21 (s, 3H), 2.06-1.83 {m, 4H),
1.32 {=, 3H);

IR Ugax cm™t (KBr): 3276, 2945, 2900, 1645, 1543, 1411, 1355,
1216, 1157, 986, B804, 669, 536;

MS (FAB) m/z : 357 ((M+H)*; free body);

Elementary analysis (% for C22H32N202-0.5(C4H404) Y,

Calculated: C : 69.54, H : 8.27, N : 6.76;
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~.100:1) to obtain : . : .
(2R) - 2-am no- 2-net hyl -4-{1-net hyl -5-[4- (3, 4-
di met hyl phenyl ) but anoyl ] pyrrol -2-yl }butan-1-ol (13.2
g, yield: 770). A solution of fumaric acid (244 g,

2.10 nmmol) in nethanol (5 nlL) was added to a solution
of the obtained (2R) 2- am ¥3- 2-

met hyl - 4-{1-nmet hyl - 5- [ 4- (3, 4- di net hyl phenyl ) but anoyl ] p
yrrol-2- yl}butan-1-ol (1.50 9, 4.21 nmol) in methanol
16 ) under d.,cgp c@ol ignga After emeshanol was
Fo\g‘i‘}ja'porat egtdun ergreduced pressure, the residue was

di ssolved in a small anmount of methanol, ethyl
etate w vvas ed thereto and recrystallization was
(R% 9T o 0 obtain a crud

(2R) tiﬂmmuadacéméaméapa% r?é?&%éfﬁu%s t t{“é{?ﬂ’i’%lojz't ne

e crys 1.51 g)
S subj ected again to recrystallization using
Y110l and ethyl acetate to obt

Ln t Lea _
(1ﬁDﬁ'DIRDn{2—(t]:ngo@rcaﬁt@|ngla1731m}6 338 ge}vc\?hnc% XISAytétlgl thyl 1
Pr(’B“& OD 4209%3 g 819? (ol1 1H, J = 7.8 Hz), 6 93

= S '
7.8 HZ-): Bﬁt@@qagfbonziﬂ Lo Omfah %o%}%g £d3 ci]:L'ELl 42& O g

%3 CHenddh +h -_Lsoéﬂ-o;aj]HE):heB 5%0(( @'LL)]_Hang 15 3

a7

mﬂ]'-é)lguzg% Zﬂoj(f)s%}‘gggq}ggy(k%{%? t% nc; 21(1t Esizgkmﬂb;;;ﬁéd lipase
U adkikB b§82E'lHOB99@,c5

frfélhg’ gi@%@ 141? plittack éa

1355 1216 9 . 669¢ the
UARA; (VBB (FAB)jeny 2AdedetherER hwed §9 s 803 nSZS:;-t

El ementar c$a BKéqr rczzhmoza R
mSHHS tg\t@e¥ &9%%?% (%4 aro (

827N 18+ «EROR35 reduced
502427 bEAGE SYPAPanSF A OTFOF SPT: SR act 07,070 o1
pressuqi C hz.bgce@QduH waB pAifidd b, sj.glca(g%'*

o] in the
B R
t % %An%p@%én@zﬂtﬁ)g, yield: 85%).
Iin-é pr 6bgnB%SOX¥)Ctgg_rblggy32$m Bot%&éﬁ)&%ﬁbﬁh@m iZrovethyl -
xgncggf&w(éa&@@ﬁyialnpiﬁpaﬂnbtm prepanes PR O@Itbf:a:t Zad:tdwe
hﬂi@p cgimnqéog aﬁmgsx%lusjs_ggﬂdgg%é% 'O%‘ogﬁo@glcr@t}d’le!i €200

Vi nyl hexanoate ix\r;gnt

olaB@ @tlHéHTW biZeel |Grm&ealf11@inqt§é830n%}%t51n§

hnaﬁeqa”@“ actured by TOYCRO G, LbCe o & GZ/mikoind 0pBig))
ead it eta M 1"owed ystlrrlng of, t he 28 form
?f ¢a 54 od)0Qst aBperminete {Bre ZeREBF3O™ AFTEr Of ng

v[*aesaCB Izorrt]unutes and the reteuntion rime of 2R form was 10.5

minutes.

[a]p, -8.5 (¢ 1.86, CHCLs);

ly NMR (CDCl;, 400 MHz): & 4.86 (s, 1H), 4.25 (4, 1H, J = 11.2
Hz), 4.19% (4, 1H, J = 11.2 Hz), 3.86 (br s, 1H), 3.70-3.55(m,
oH), 2.36 (t, 2H, J = 7.4 Hz), 1.44 (s, 9H), 1.40-1.30 {m, 4H),
1 .25 (s, 3H), 0.90 (t, 3H, J=7.0 Hz) ;
VIR Umax cm (Liquid Film): 3415, 3380, 2961, ?935, 2874, 1721,
1505, 1458, 1392, 1368, 1293, 1248, 1168, 1076;

MS (FAB) m/z: 304 ((M+H) ™) .

{(1b} (28)-2-t -Butoxycarbonylamino-3 -n-hexanoyloxy-2-methyl-1-

propanal

i ion of PCT spec/acf/07.07.06
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m xture was filtered, the filtrate was ev a |
under reduced pressure. The residue was SE?{??:S'b
silica gel colum chronatography (hexane: ethyl Y
acetate, 10:1-2:1) to obtain the title conpound (25.0
g, yield: 85%. The thus obtained .
géR)-Z-}-butoxycarbonylanidﬁES-n-
xanoyl oxy- 2- net hyl - | - propanol was ana
optical active HPLC columm for analysigyfggi?§ICel OF

(0. 46 i |
I ndugl?f'?céggL els%tQ?T %94 S0 \%fgﬁ?; Wed ey iBahtel dBlempclafomate

h
(sbl vy 1 200, GOTILIwAve] 2EAEH Ot POAPLG (O (BBYE) " was

bugg%gégé 3’%& a{-lr-lEEO rete @fe'xgﬂo%lcﬁﬁf -of m2&§ Orimpreasngl 2(30.7 g,

e retent
0 .Abnukes). drapined. B (F@flfgggcé ggfe%f@jlgR {-IP]rﬁI\/RVX?‘CB%Q%Y%'ef(%
dq&oigd%dF%§h4mgj ﬁm?éfﬁloe—éogglﬂéianﬂthé w2 w&ﬁ)stlrred
at3 réBm3t &fpfematul) fop, 23610(1%:5 2[FERST was7é f]ﬂa)zefi £ 12}1
rea@f B%I-I%)Xt]q %O (:H% nrfl‘i]'__:gtv(uﬂ:lelwgg fzﬂte?tH)i afid Ahe( ﬁllgﬂatg] was
. u
eﬁ%gatiﬁgﬁ}d%ﬂtduw@]ﬁes%ﬁgs T 2 rei’z@’%swféeg&ﬁlegee? by
N (i T e AR ot
oﬂatalgj/r ngggi%mmmpmé 1%h B Ean%Jr%tdr a%% ORG2 metvl
o B deh O S Dagh - b cm @ skpy s A (8200 g)1rind . 44
orochromate (43.6 g, O. 202 |% r
bu?lg UO glso:t atA)oneod2 (RR) 1Lt J = 1.2 ', om, g
17 (R g, L PNYb amdaoy (ﬁ) nzpexanayl esy- ﬁf)meuhyh s praspand- 40-

‘ained in Referenc
1(t§)h¢n4mmthylﬂmeﬁzcﬁHorJde'K@Oﬁth) under ?chigglsné

and the m xture was sti ro
howes OTEL HORGHES TR C3o e eact] on i xrute. Lhe
19bxt Ui&swaasﬁnl tevezd amdot 74| fRate WS  dvaP orjaqrbgad

under reduced The residu
e was purif ed
Msi (FRR) gWiz: cﬁpgn§ﬁ§5$ y (hexane: et hyl gceta{e >

1?eﬂd5 éé@;o obtain the title conpound (28.8 g, .
(5c26(}tNeg?ylfmfrggf%éﬁ??cé§th{¥%#Héé?lph@%%?dﬂiués1odi@e
| iH70J ix—%:ltﬁré-%)f 38% 3@@@¢ou82|ﬂorgaldehy% Pli)l ik 4208w,
zﬁézngﬁi qﬂ%ndyyHEBy%%ﬁgﬁﬁ4%yd95ahlékié§ (52.8H), 21840mol)} was
=dded to l-methylpyrrole (21.4 g, 264 mmC 3 under ice-cooling
with stirring over 1 hour and 30 minutes and the mixture was
stirred at room temperature for 6 hours. A 10% agqueous sodium
hydroxide solution (150 mL) and ethexr were added to the reaction
mixture to separate it. The thus obtained organic phase was
gseparated, washed with a saturated aqueous NaCl solution and
dried over anhydrous sodium sulfate. After filtration, the
solvent was evaporated under reduced pressure and the residue
was purified by silica gel chromatography (methylene
chlorlde:methanol, 10:1) to obtain 2-(N,N- dimethylaminomethyl) -
l—metﬁylpyrrole (31.5 g, yield: B6%). Methyl iodide (16.2 mL,
260 mmol) was added to a solution of 2-(N,N-
dimethylaminomethyl) -1 -methylpyrrole (30.0 g, 217 mmol} in
ethanol (220 mL) under ice- coollng and the mixture was stirred

at room temperature for 2 hours. Ethyl acetate (220 mL) was
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IRu. cm1 (Liquid Filnm : 3367, 2961, 293 |
3 , , 5, 287 C
izgé, iig?, 1509, 1458, 1392, 1369, 1290, 1273 4i254
166, 1 Io, 1078; M5 (FAB) miz: 302 ((MH)') (ic)
At ure of 35% adutous. §ormal dehyde Sof Ution (208
_ ehyde sol ution (20.
g/L, 27264 rrlrml ) and di net hyl9§m' ne hydrochl ori de 522 g
2,64 mmlmm ) was added to 1-methylpyrrole (21.4 g
0 X ) under ice-cooling wth stirring over 1 hour
o eer?rp ,% g?gﬁpgg%@éldﬁ%hedm,xtt&neepmsiplsﬁtlerie@ré‘%ta\’loéi”ﬁﬁ
urs. 9 '
coyerind 49 SHUTOH o i e R
ok 08 " PGk D pLLeyL Presgparat sethylament Hstodide (553
obtai ned organic phase was separated, washed with
g,saietdt éd%aqueous NaCl sol ution and Ejri ed over 2

anhy qr oS SAGMELS U FDeetAf T erindtiva ' '
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. 2427/ Engl4j.sh i
of WRE! 3
wad v{%frliedpucilacﬁm. BTt 3™ agﬁ%%gt%%e%er%gﬁ %Ieggure
JJixture  the precicBhbaied @rystgl wesldcéLke
fiTtrati on, washed wth ethyl acet cred oy
(DbY a(zR)(—2:MWWVPFBP@%¥%?}%%?ﬁnrﬁé}?al%q oyl Bhadthy1-4- (1-
mi glg*fﬁ%/l(r%%'—g—yﬂ’—#ibﬁi:ghe 919% . yltrimethyl amoni um
CISKEERYI pyr ol - 2-yI ) et hy] tri net hyl anmni-ussioal
(6 5Be iy IpyrToB- bl ReRAEE ‘é%]s%’éaﬁ‘gfgﬁ ¥n&§%“!§ﬁg}°&9i@@ dess.0 s
Zje O gg:g%gﬁ@@%’ﬂrlp:?&iahéﬂ@e (B2rPlg, 1231;4:}@%,5; é\,\g%éé‘d%% in
80 pirImrAsyf 20 0 ArfLS Weﬁgd b% st i 006ef pdihe st trutaixide
. e ent : ef~"cooli'ng, the m xture wa
@?h_\% el Egjtog?mbﬂ)z 8ﬁolﬂet3:éﬁyﬁu‘rml@rrafed@|§@dmmprv?§s Afiged thereto
e ’
prion] BresteRl BRy ST N riBh Sited by F T A on. The
| , S ed by filtration. The
éﬂg&%%gdst¥€§iﬂ@aﬁhefhaMMﬂKtBtHWMMgﬁepéﬁecgﬂ%gqﬁiﬁgf 8Rder
SS i ;
minugesl- d :pA gg%li{:f?xp td:)% QRERL D& BG o bersompraaaot I/l
21 bs Ut ReEGR1 bDAydtcxsiond- K3 - hek 1) ined in
éﬁ%%— met hyl p)&rrol AP ) atdy) B2 AP
Reference example 1 ( V n te Hgﬁpgrofuran {120 mL) was added
to the reaction mixture over 30 minutes and the mixture was
stirred under ice-cooling for 30 minutes. A saturated aguecus
ammonium chloride solution was added to the reaction mixture to
stop the reaction and the temperature of the liquid was returned
to room temperature. The mixture was concentrated under reduced
pressure and water and ethyl acetate were added thereto to
separate it. The thus obtained organic phase was separated,
washed with water and a saturated agueous NaCl solution and
dried over anhydrous sodium sulfate. After filtratioﬁ, the
solvent was evaporated under reduced pressure and the residue
was purified by silica gel chromatography (hexane:ethyl acetate,

9:1) to obtain the title compound (37.0 g, vield: 97%).
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(1- Met hyl pyrrol - 2-yl')met hyl tri phenyl phosphoni-um i odi de
(58.0 g, 120 mmol) obtained in Reference exanple 1
(Ic) was suspended in tetrahydrofuran (300 nL) and a
solution of potassiumt-butoxide (13-5 g, 120 mmol)
in tetrahydrofuran (180 nL) was added thereto under
ice-cooling with stirring dder 30 m nutes, foll owed by

further stirring of the m xture under ice-cooling for
80 mnutes. A solution of '

2S) - 2-1.-bu hogy agd ne@- 3im; J = 2.3 Hz), 6.57 (t, 1H,
H aﬁSQ{:]GXy%‘g@(#gﬁ%yl -1 - pr opanal

30 1 .
5 Obt ai med,i 6.3Refder éﬂ@e‘je’xé‘ﬁplleﬁi;(i%%ogﬁ-%@ M), &.27

tetrah Qrgéug?gz)(1%Q1§rL1tM@_31,added3.ZtHx)t,hé-P%a@%fi gfir J =
(i K ure “ovéi finutes and the mixfurg was_ sjigred s.04
5 pager 5.0e- ¢ool 1hg F 663D B mutes! ﬁ’sat urated aqueou
(b%mémﬂ m ghLor jge Sohuti on. yas addéd, 1451t -FRakl ot -

; .

‘t0°"Stop the reactjon and.t gkt Up eofo. 7
3 the(kj d wagsr2tif @d 2Hb r]o‘?rj’ntl be LeMReks 4

énperature. The
m xture was concentrated under reduced pressure and

(5wafBt‘and ethyl acetate were ad \erel,0 ks, 132, 108,
NS QRay ahfz i 280THE t RES - 0Bt ai et 3?%%%’!% st s

separated, washed with water and a saturated aqueous
99Na &’

‘solution and dried oyer anhydr,ous,seeiiym -1,3-
(=4l flake-4 Aﬁ&térylf*ﬂl't[?afjr'd‘i‘?,t\éyagyﬂs%ﬁ] \/Ze%tﬁ) was I%e#\/mapor at ed
C’und r.dr.edyg pressure and the residue was purified

i Ea gel chromat ogr aphy. ( hexaneg: ebahehyl-4-
9:1) tZR)o@t—ai—hutcP?@’CtairPPQYg%rKlp%OJﬁd%(g%%ﬁgé},lozr?el d: . 3 in
(%%%Fg&f% ?Sgbggghé@/_gnghwﬁe t(zans| at | Sh Sofwupgy obraine
i ¢ .07.06 94 1H NM 3; Mez)e: o8 6. 60
Réferdide gxamplg A 6‘."%%%5%93,9& N ﬂé)in y©

d, | =_16{o¢Hzor) End0m&i2EOL (1@@}&)2&;@)&(%‘73%3‘30“5
tgtgaliﬁ%%ﬁ%\% gﬂo ) 6o m 1L)g . U ey

(L Ao AR ret o, 1£H11bwed
'sédiﬁmﬂ:ﬂ@noxggiggsce]d%t(lm ](3()(% 1%7) 328H2dded reto

“1"Hz), 5.5B (d, %% J =
12 o, Hzingg-o%thébfai;&urm)at AoBi tEeppesatyiy ToF 347916
PR A 860 (s, 3H), . 3 54814 3H) £o2cRE-1RadB16m mixture
whldpr 4n® merlydepf l-g%:%l, VG2 0. 87 (s, Gaf?-_!); \%S) éggggrated
m z; gg%gévrj)b_ 240 274, oheSifdsheaPani®phaffg WaT 33" '
%g’ ’ . o7, (le) cus Nacl solution and dried over
WedRpddwheh |52 ot e - 3BT pyrr ol - 2yl ) ethenyb L= 1: 3ias

EE) a l,di fs@r@euifate. After filtration, the .

=Z2-t- but oxycarbonyl am no-l.- ps hexaney koxyude metcdpl

dvag(ciraret hy PR Fadllﬁ?g| 8’}%&%5] P

t 37.0 g, 97.8..
gﬁ)éaé %edyiiBldRQfﬂrﬁﬂti&/tW@npl éeg_gﬁtd.)onv\gg }a?tasigsllmol:)-

ssol'ved in
m xture of tetrahydrofur Le100npado AntnEs hanip) was added
$aO9ife) (Aﬁdzaﬁm&%ﬂ"e%’%g & _ g fucan (320 L)
to a solution of the crude product 1in tetrahydrotur

under ice-cooling over 10 minutes and the mixture was stirred at
the same temperature for 20 minutes. Acetic acid (.6.'7 'mL, Zlihe
mmol) wasg added to the reaction mixture to neutrallze it a,;l
mixture was concentrated under reduced pressure. Water ai

ethyl acetate were added thereto to separate 1t The thus .
obtained organic phase was separated, washed with a?. satuzra
aqueous NaCl solution and dried over anhydrous sodium sulfate.
After filtration, the solwvent was evaporated under reduced
pressure and the reszidue was purified by silica gel | h
chromatography (hexane:ethyl acetate, 1:1-1:2) to obtain the

title compound (20.3 S, yield: quantitatlve) .
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sodi um hydr oxi de-solution (100 m.) was added thereto,- -
followed by stirring of the mxture at room
tenperature for 1 hour. Water and nethyl ene chloride
were added to the reaction mxture to separate it.

The thus obtai ned organi C@%ase was separated, washed
Wi th a saturated aqueous sol ution and dried over

anhydrous sodium sul fate. After filtration, the
sol vent was evaporated under reduced pressure to

- obt ai cr dugt ¢ . é2B.8 gH,yIet ®.1qHant it 3 &y
égPéjﬁ o%ggfﬁéﬁt ags?uﬁrént- 0 ilé}leas((]]‘l% 2 EH 1317_3 )-;
g m’m]&) Hz ,t 6t £&hidr 3Hur an= (‘60 rr#f 8
so%)utl gof Ethch:Jdelgr@ctmt |6n14e$rleﬂ1y(droﬁﬁfan5(0§2dbr
' er ‘Ite-cooling over t ni«_q(tmrez
a,Was, st i+ redHal , T4RP égms ]ﬁerﬁJellg{ ot

uré”for 20 mnu
Ace%| ¢ acid (Br7s Mam11% 11mmy sv,vasﬁhdd%@lt dduhéH G- 8.2
12r&alti on mxtureto neutrallze7| and the drbxyufe yas
HAoneent r at.edHunder §-edb&éd Hre ssur’e it er and

et hyl
acetate were agded; theret ostp, sesar dse 340, ThéSt has 3H) -
(Gbt-&t n

ed— organl c phase was separated, washed with a
1$atursatkld). aqueous NaC solution and dried over

E\%g s. safi ym sulfsa e. 199 tiens  f LELr ak47on 13Bnet20 106,
vvas evaporated under reduced pressure and the
o4 e$|1due7was purified by silica gel chromatography

{égex(%@{ gt( @ggh cqtape(1-ckhbipyrtol oba) ALERE 11511 e

npound 0.3 g, yield: quantitative). P92427/ Engl i sh
oksarisilddn-énced PCT spec/acf/07.07.06 ~oncm~ 95

NNR (%ﬁlzg%llégguﬁﬁggrbonS(ﬁ 67 ot 50%Hydreus) yapkfﬁspended
1ﬁ tﬁ@:k(ajm)l 1R tgL)—gmﬁ a ﬁ‘)ﬂs 6 488§?di41%)H4—4neth1}5_¢71!;Z)2;l—
F%%%Eéifk%%G 1glféﬁhéﬁﬁl] -6, ﬁﬁb#dmolldlnj#¢oqy {28. %Pﬁﬁ 7.8
mﬁo&ﬁ ¢igraisied] Hy Rgﬁé%fg% 5a£% (d, A%§5 ﬁh'methanalktjao mi.)
Wﬁ% aad egajﬁgetéF1féhleﬁ&de?tgtlnxlyg P8, tgﬁim%f urg EP &
10 (d ANt JEE 268, G(BH)LHUEEES (grer

WPQ&R@:H{%,P SF& at irqoo?\ %g % ; NECE S 296

r%%[ ll)@é&)um ch@bon 16, tHE6 Tpadrinn Irg;_ctugfgowaié%e
13N§P24dkh¥¢ﬁ”f;&trit%|wasIﬁ¥aporated under reduced pressure

pyr r ol ¥;| )gt hgl _I;|>
%@a@s&gﬁ@ x?ﬁé’@ﬁrl@%e(i’&bﬂ =N 6% o8 b SHBRD9TE P D0,

drous) vas suspended ) nJTeLhanelHAQ:ol) empand (188
(;’r@jx;:tqeoﬁtgyl azﬂ%ta&e i Z?m[E
” Yleﬁiesilgs obﬁalned (4R) -4-methyl-4- [2- (1-methylpyrrol-2-
yl)ethyll -1,3- -oxazolidin-2-one Was analyzed by an optically
active HPLC column for analysis [ChiralCel OJ {0.46 cm ¥ 25 cm),
manufactured by Daicel Chemical Tndustries, eluting solvent n-
hexane: 2-propancl, 70:30, flow rate 1.0 nL/min} to determine i?e
optical purity (75%ee) . The retention time of 485 form was iz
. minutes and the retention time of 4R form was 15.5 minutes.
1y NMR (CDC1,, 400 MHz): 5 6.58 (£, 1H, J = 2.4 Hz), 6. 05 (44,
1H, J = 3.2 HZ,.2 4 Hz), 5.88 (br 4, 1H, J = 3.2 Hz), 5.15 {(br
s, 1H), 4.14 (@3, 1H, J = 8. 3 Hz), 4.07 (4, 1H, J = B.3 Hz),
2.70-2.58 (m, oH), 2.00-1.87 (m, 2H}), 1.42 (s, 3H) ;
IR VYgax cm™? (KBr): 3289, 3103, 2977, 2938, 1759, 1713, 1495,
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- met hyl pyrrol -2-yl)ethenyl]-1, 3- oxazol i di n- 2- one (20. 3
g, 97.8 nnol) obtained in Reference exanple 1 (le) in
met hanol (360 nlL) was added thereto, followed by .
stirring of the m xture under hydrogen atnosphere at
roomtenperature for 60 mnutes. After the
pal | adi um carbon in the redftion mxture was Celite-
filtered, the filtrate was evaporated under reduced
pressure. The residue was purified by silica gel

13§J‘:r qt%aogg%)@y 1oGhexane; etihpk , ases atee 372§ . t GLobt’dPn

‘e Titl'e conmpound (18.B g, yield: 88%. The thus
650bt ai ned (4R)-4-net hyl -4-[2-(1- et hyl pyr rg]%l-z-

yl)et hyl].- - zol ddi (pedednesnaslanabyzed- by an

Msog%f)ca/lz]y %ggt %Z HPLC col um for anal ysis [ Chiral Cel
Q) (0.46 cm X 25 cm, manufactured by Daicel Chem czil

(l gdg%i)r_i%qimigg@in{ghg@Lwem-m&thlyépanm%%yéﬁﬁﬁ*éf‘?'1"0
70: 30, flow rate 1.0 nm./mn] to determne the optical

1/pOF it y-{=28%8EF . The retention tine of 45 formwas

12.5 ,m ny_tl\@e%r%qdzlt he- retenbiybpytiote 20 L IREEBY M wds
15.5 'm nut es. H

NVR 3 0 aeq 6116 tncd H,
e LN (G b0 )i 1 it
B g e ession
(2507012, S8l mAthappl 1o 87 ?gaw WL 142,05, 31 IR
i b (328 %1)3103, a@ EIEFE80. 1 ; ,
h%ﬁtﬁg’ﬁgké%%giéggélg HH%%%E§%§£EO ©Ofy B&ls. after cooling,
T - A082er D5 GBBon TG eTEB20TE0. 00 656, FRASE PLAture
Z: 208 (M), 108 (ba .94 ) se (& eparated
tQZEF%pazaAm(h%- > The TS 2 T}ge‘ﬂ et Fﬂg e

net hylpyrrol -2-y| )butan-1-0
a%%Fgfo@'Bvértéﬂﬁyd&b&s sodium sulfate. After f%ltré%lon, the

4-Met hyl -4-12-(1- et L0hs sl tzhyl trd, Besidue
sokee i“@isn-eﬁé‘la?étcafﬂl@g%‘: h%ég%ge%lr) obtained in. & 45 g
B e il spbanoi (L SaLbthe it 2
w 1

43- SNTERfUe IS f:g‘ﬁ%d;sﬁhum ﬁ;‘%ﬁ%xgge Cgp?}lr ut i%g&%ﬁ\{?ﬁ?\:im o
h\gf@§? ﬁgq%'@x%ﬁﬁﬁf‘lgrﬁtfzdgml??’thégﬁfgg; w;turatel%wg)é}) - was
or t VS. | d rys

oRERRY| BriFUCR GFY e 2 -id%’“ ©

ed to the reactian _ni.x
Je@:58PaT AR Erolhe thEsTebehj SHRE AR ‘Es‘ﬁas?g‘]dmgé{&f (37
separated and drie dr 04 S-es@s ta Sidedapgain from
mapt apdf Fg [ soﬁgé?ﬂggyg&ygegy ¢

a mixture of ethanol (300 mL) and water (30 mL). Further, the

obtained crystal was recrystallized again from a mixture of
ethanol (240 mL) and water {24 mi) to obtain the title compound
(10.5 g, yield: 53%) as a colourless scaly crystal.
The optical purity of the obtained title compound was

determined as shown below.

| The obtained (2R)—Z—amino—z—methyl—é—(1—methylpyrrol—2-
yl)butan—l—ol 1/2 D-(-)-tartrate (41.4 mg, 0.16 mmol) was
suspended in methylene chloride (1.6 mbL) and di-t-butyl
dicarbonate (0.176 g, 0.810 mmol), triethylamine (0.225 mL, 1.62
mmol) and 4‘dimethylaminopyridine (2.0 mg,_0.0lG mmol) were
added thereto, £ollowed by stirring of the mixture at room
remperature for 30 minutes. The solvent was evaporated under

reduced pressure and the residue was purified by silica gel
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sol vent was evaporated under reduced pressure and the-
residue was dissolved in ethanol (260 niL).
D-(-)-tartaric acid (6.45 g, 43.0 mml) was added
thereto and the m xture was stirred for 2 hours. The
precipitated crystal was collected by filtration to
obtain a crude crystal (2027 g). The crude crystal
(18.7 g) was recrystallized froma m xture of ethano
(370 nL) and water (37 nL) and the thus obtained

. . . s )_4_
chis fr%a%togkaﬁﬁ% neSLYst abhj z edteagabns f3-oml)atai Kea JAR

et han 300 nL) and water (3 .. Rur dheo-on
meﬁntlaﬂﬁéé-élm%ylﬁﬁ??%ﬁv&)&%l{%%dl’5’;5%%%%%%}52 N
qutfﬁé:f?’ggld?twa (240drrL) and water (24 nL) to

obt al e title conpoun .2 g, yielde ASoP-2 -

col obin¢ ehmss ORF e SR .'4T'§\%tq}§gt i%c [% E%S?ttgl%o Yt he ’

ined tiple, comeundonasyasdensi peaddyasns ABhHEaLLlY
Ylg%%.q 'qllﬁg obt a1 ned

i ‘ . cm X 25 cm),
act 2R -HEIATCABLTR R PReAYEHS I RATET o2 2 “°
ma¥£%§%gﬁykd b9|Déié%ﬂ}dhehibaltlﬂﬂustgdgs4 ¢&thyglgokﬁﬁﬂ5 n-

was ~suspended in mnet héllene chl qr |0d[.=%§{gri& Mididndly to
hegthne : HanAPangi caf botbat & 168, 176 g, 0. 810 n{ml),_ty
| | 3P e( 01225 dTidetdrfidne sl poaheRl PUT
Re%%grlr%%{hyl am nogj;ri dine (2.0 ng, 0.016 mml) were
(98dd&eet hereto, followed by stirring of the nixture at

IWr.og A rature for 30 mnutes. The solvent was
Py g%ra ed ‘'under reduced pressure and the residue was
(dyrifi ed day 1sobj akogel ~n~cn~a P92427/ Engli sh

transl ati on of PCT spec/acf/07.04.06~ -9% wz), 5.91 (dd,
'He MR D §PaphiP (I‘W&éng:ét% I{Qécg%htog 3°3-2:1) to
1PPtALN3(4RYz 4 3 mz), 5.82 (br d, 1H, J = 3.7 2}, 4.32 (s,
- fethyl -4-[2-(1-met hyl pyrral - 2-yL) et hdy- 133s0xagolingdi o =
1HR2- ¢nél (47.%Fmy, =y¥ér%:lg%3°/§.'¥lrfhgé'thus) obtained =, . .
1£ffh{zﬁ',r]§tbyéz.43‘7[ Zml(,lzmat t21y.l9r5'yr(dé1ir21Hrl J =dlz‘8' 9.4, 1
yl)ethyl]-1, 3-oxazol i di n; 2-0n S ze@gbys AmBH) ;
Hopt i &8 )ﬁddgctﬁfe-JHf’L%%C% ulonrln'%f’\g;g 3?2%% s [Chiral Cel
1$0,.(0.46 C(rﬁg%(? 25,440, 3aBBNUE e Ured 4 by2 Bh c 858Enett tol

ndéstries, eluting solvent_ n-_h ne.2s propanol ,
13789 305359, 0W3Pat 2910 AP n%o%%'mgﬁgflglg?’o Ref er ence

M xg%eré/izf ). § 8- depvesyt pecdde vopy) cal purity
?9. Jedy ” Np: 198- 199C [ a) -%31/%&&135;)00, H2O) 1H
EMMRRRCGDA0BaAPeL MDD TOF 615N T 5b$ 59:’2.3 Hz), 5.91
d Je=, 34 gz, H2: 38 HEY ,, W 821¢b#%d, 1H, J = 3.7
C%lgf?lﬁé‘géz (g 356 OHLZ H BHE) @

. 1H), '3.61 (d,_ 1H,_ J 7,1d53 Hz), 3.55
Fosnpd3H), 3.54: (%5 - B, HJ::g..?z SN Toldo

(1h) (2R)—1—Acetoxy—2—acetylamino—z—methyl~é—(l—methylpyrrol—z-
yl)butane
(2R)—2—Amino—2-methyl-4—(l—methylpyrrol-z—yl)butan—l—ol
1/2 D-(-)-tartrate (.98 g, 15.5 mmol) obtained in Reference.
example 1 (1g) was suspended in a mixture of methylene célorlde
(50 ml.) and water (12.5 mL) and an agueous sodium hydroxide
solution (3.20 g of 97% gsodium hydroxide was dissolved in 12.5
ml, of water) was added thereto, followed by stirring of the.
mixture at rooﬁ temperature for 20 minutes. Methylene chloride
was added to the reaction mixture to separate it. The thus
obtained organic phase was separated and dried over anhydrous

sodium sulfate. After filtration, the golvent was evaporated
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11.3 Hz), 2.69-2.57 (m 2H), 1.97 (ddd, 1H;--J = 13.8, .
9.4, 7.6 Hz), 1.88 (ddd, 1H,,J = 13.8, 11.0, 6.3 Hz),
1.26 (s, 3H); IRu,. cm1 (KBr) : 3480, 3430, 2926,
2634, 2545, 1586, 1516, 1389, 1359, 1309, 1291, 1105,
1039, 710, 690; Ms (FAB) niz : 183 ((M+H)'; free
body): Elenentary anal ysi $§ % for
C, OH, BN20. 1/ 2C, H606), Cal culated: C: 56.01, H: 8.23
, N: 10.89; Found: C: 55.81, H: 8.52 ,lN c:1 1119 89.
M) sgure and the residue was dlsS8O0.lVE
m%%ﬁr-efquﬁggtgie-z- acetyl am_no- 2- - E- et bD)
methﬁ}ZeI}d )d@@,pgﬁ%e (78 Ly r@rletﬁyfgﬂifﬁg 41(5-fB! hyd=py |
ac%gf%/ ( )@éZ(ﬂEjmm-,4-’/‘Qé«9én‘ﬂﬁdiyl py#r bt jylka) but a&;! -0
-)-tartrate (3. , Qllgalnekketdto
diRefhy Barcigorsk afPle @'(ll%é)gm]gjs%g%g%méien a mxture
of cHEthyhene chbosigdeed 56 nhgm detoaue By EPT5 Iy and
an aqueous sodi_ um hydr oxi detosq__lﬂéti Q0§ Bord el @he948hvent
Mesbdnain ¥BAIPELPBtRREE W $8oFVRY T 1275 Tl of wate

)
wa\ga%vgggf&édq%ﬁéﬁ,rédﬂlddﬂ/\/@debgum i rEvhgl gicetRte 2o water
m xtu

e at room tenpperature M Nk & S e bbyh binad
wegtd edigeé t%\é@eaaﬂﬁgg?%qi%é‘s ePzéug%:%%gr?ﬂ mxiure to ced
o qga%ga'ég waBh@ebhustedbaished wiigamiedephad S Has >
eparated and dried over Y AL PUS: orS QeisUl sattfadted
acferas ﬁPﬁ%H“%\tl?YéiﬁPgFﬁ‘éagocfr%E%t g'\Efvas evapor at ed .cvn%@%n .
-BE2427 K00 botudioanshatdoiecofy oxet PBY Y. U668
nder_reduced pressure and fhe bEie IVas dei ssedwed
Afer fEHRyRBHE ¢ H ST Fag‘*’?% VJrﬁl_%) EFTS riethyl amne (21.5
p%sdsxﬂx@ AADL)e readebicwanhydrifded( 7y 32 974 mol )
and 4- di net hyl am_nopyri di 189 gehel . (5% 18MBbYypONVETde
CBQ@E%FQ%@PEYOYB’%W& taﬁég?n%’tmj:rcé%\?as stirred at room
(hegpes atyeadt ofudnthicariveMet hanol was added thereto to

stop the reaction_and e_solvent s evapehat edo4 (tc, 1H,
H IO W@Gih&e&oﬁr%%'ré{IgEF%ykthcr:}Lth'a}bg aﬁd water. were . o
Added, tg, t he ggsigued,oaseparatilit > -Fhe(®hs OBt ai het '
organi ¢ phase was sep@r abf?d,Jm_@slqeq Wi h mneger,.sa (m, 2H),
18at dr at BH- 2 FFleotis®Sodtum hydrogencar bonate sol yti gn
2aﬁ%-g.§9t%,atlmr aqeeous NAC, A UtL-68 ARd Wied-diets
anhydrous sodium sulfate. After filtration, the
BOl:;vent was evapor at ed under reduced pressure and the
resi . i fiiadupy ,skkscargel chromat ography
“%Setﬁﬁ%?é?a%@?a?g {6 ob)tbgi nthe title conpound (4.23 g,
yield: quantitative). 1H NVMR (CDC13, 400 MHz) S 6.54

Eééféyghc% é&éﬁﬁiéﬂéb’ 6.04 (t, 1H,
(2R)rl—Acetoxy—Z—acetylaminc-2—ethy1—4—(1—methylpyrrol—2—

y1l)butane
(2a) (2R)—2—t—Butoxycarbonylamino—z-ethyl—B—n—hexanoyloxy—l—

1
Propanz—t—Butoxycarbonylamino—2—ethylpropane—1,B—diol (52.9 g,
241 mmol) was suspended in isopropyl ether (1.0 L) and ?inyl
hexanoate (41.0 ml;, 254 mmol) and lipase [Immobilized lipase
fyom Pseudomonas sp. . manufactured by TOYOBO Limited, D.é? U/mg]l
(2.1 g) was added thereto, followed by stirring of the.mlxture
at room temperature for 4 hours. After the reaction mixture was
filtered, the filtrate was evaporated under reduced pressure.

The residue was purified by silica gel column chromatography
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J = 2.4 H), 588 (d, 1H, J = 2.4 Hz), 5.39 (br s,
1H), 4.33 (d, 1H, J = 11.2 Hz), 4.20 (d, 1H, J = 11.2
Hz), 2.60-2.51 (m 2H), 2.26-2.19 (m 1H), 2.09 (s,
3H), 1.97-1.89 (m 4H), 1.38 (s, 3H ; M (FAB) niz:
267 ((MH) 266 (M) (Refereg;ce exanpl e 2) :

(2R) - 1- Acet oxy- 2- acetyl am o~ 2- et hyl - 4- (1 - met hyl pyrr ol
-2- yl)butane (2a)
2R) - 2- t - But oxycar bonyl ami no- 2- et hyl - 3- n- hexanoy! oxy- |

hS i RAROh aceg;te, 7:¥-4:1—2:1) to zbtain tne title copound

( Ezic%)-e%ut oxycar bonyl am no- 2- et hyl propane- 1, 3-di ol (52.9

(6g,8 @4Vimdsl)BWes suspended in isopo:r%%gyl ether (1. ghL%—B—
and %iégytl;hugh%@a@ﬂ&@ (oK) -0 - nEbuRS CRFBPYY B 19 FaSe™Y
[Imobilized |ipase_ fromP asSn SPhtically active

n-henehatUed -BYCRENCBH ?ﬁi%%%gggﬁﬁ/%g] %2.}’1 )

npies -3dded édieéﬁﬁpysaffl[lch\iveailml S P f§ ‘g‘l;jt e fﬂ“gt ure
at room tenperature for .4 _ho Ler theieaebiioant

manufborersmPy PREERY e%feﬁlﬁggf?ﬁﬁ(?%sﬁég\%és.evaﬁ ated . .o

hetgg?gn 2LEEucRd1pr es 520 £ flotheatest duslasnburd (G By
SiTica gel col um chrgggtgg{%ggér_l RRRAENZS 25 form was 7.4

oRGZA27TPERETY SP3EFGhsI athoh 6 spec/ acf/07.07.06 99

m(ﬂeqé%nghgt{% J@@(etggi? ind- 4:?532@:@91’% G’aﬁb?a? e == -
title conpoun .8.0 jeld: 879, thygs 11, 3 = 11.0

‘oA HeRC>2 R0 P -MHA it éx%/c%ér b%’ﬁyrc’amﬁ%})o'- 12;‘-’25‘ hmF’

Hg)::heg(%%oxéoxyl{l -propanglumas zanalyzexl oy aH opt i ¥l (Fy 28,
Tiv H

ive [C'colum for analysis [Chir OF (D 46, oH),
gca X 25z¢m) 1 - 7fren¢PadPur 'b;y}' §i %g’hi Cﬁae'%@kggl’ _

| pndustyd 65, ghytigngrselyentm, Eedane: 2- propanol , 80: 20,
lffﬂ]@vuvf'r% Zﬁo. 5 }riL/ mn] to dﬁéer:&n@qt he optical purity
MEOBEAR) m/ZFhé4d et eon i M58 7 6r m was 7. gyéoxy )
mnu ang _bhecxpi-amonghatime 0 tRRL f drin HEE 7] o
(glbﬂui%i %'% NI\/RO}E%DCB, 400 MHz): S 4.76 (br s, 1H),
pdoRdngd, 1H, J = 11.0 Hz), 4.10 (d, 1H, J =11.0 Hz

3. 65- 3,924 T8r Hilkwe2485(1117, gZandeyriﬂipipE)Q1chromat% (117
1.78-1.69 (m 1H), 1, 63-1.53(m 4H), 4 (s, 9H),
gl. 301 1mpsL ) MeraHRddRt &7 6. §§1‘§{rr% %%; (%/1%)4( FAB) niz: . . .
30,y i 8382 (4D 3 n-Reggmoytony -1 propese” 68 T 9
kz %f& - t - But oxycar bon %arrinré g%hglyé -3-(Az hexanaydhyigne
21 propAhaPPNBIECUF BRI ST BVETA( 117 g) and_ pyridiniuny ;. roq
%1%?18@5?0& 50y ugdeB]ﬂcernmIOﬁiMr@n%&d’@dmt’% U o140t 761
0 2R) - 2-t -

at room temperature for 2 hours. Ether was added to the

reaction mixture and the mixture was filtered. The filtrété was
evaporated under reduced pressure and the residue was purlfledt
by silica gei chromatography (hexane:ethyl acetate, 10:1-5:1) To
obtain the title compound (45.9 g, yield: 69%) . |
1y §MR (CDCli, 400 MHz): & 9.34, (s, 1H), 5.30 (br s, 1H), 4.60
(@, 1¥, J = 11.4 Hz), 4.40 (4, iH, J = 11.4 Hz), 2.28 (t, 2H, q
= 7.3 Hz), 2.18-2.06 (m, 1H). 1.79-1.69 (m, 1H}, 1.62-1.55 (m,
2H), 1.44 (s, gH), 1.34-1.22 (m, 4H), 0.90 (t, 3H, 0 = 7.3 Hz},
0.81 (¢, 3H, J = 7.3 Hz);
MS (FAB) m/z: 338 ((M+Na)™), 316 ({M+H)*) .
(2e) (2R)—2—t-Butoxycarbonylamino—z—ethyl—1—n—hexanoyloxy-4—(l—
methylpyrrol-z-yl)—3-butene

The reaction was carried out in the similar manner to

Reference example 1 (1d) using (1-methylpyrrol-2-

‘ p92427/English translation of PCT spec/acf/07.07.06
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butoxycarbonylan1no 2- ethyl 3 n- hexanoyloxy I-propanol
(66.7 g, 210 mmol) obtained in Reference exanple 2
(2a) in methylene chloride (700 nL) under ice-cooling
and the m xture was stirred at roomtenperature for 2
hours. Ether was added to the reaction m xture and
the mixture was filtered. #RQ filtrate was evaporated
under reduced pressure and the residue was purified

by silica gel chronatography (hexane:ethyl acetate,

o ifsP e e e e it
exﬁmﬁbe (br(ls/?) 3 (248)6-% é Tﬂfcajf %ig\aﬂlc;%’—n(—ﬁexéiwgloxy
ot gy B, it ol 15 %
st@stlggﬂmaﬁprgglg 1) q@ﬁai he ttﬁ%? égﬁgéﬁﬁd dﬂﬁel )s)
1H31T\g1% éc{%;l;""u;o]o 713 $%.61V6. 6EAR, it 83@(6( WN@ )2H) ,

& .(12Rk- ﬁsthﬁuﬂmﬂycatﬁ%ﬁyﬁﬁhﬂﬁb éﬂétﬁypgl4 2%e%%no§ﬂéxy i

I roI 2- -B-byt engziThe .peatt tdniwad 7H)
%r#ﬁedggﬁtgynltﬁg sﬁiglar manner to Reference

oex@mpbe e (16h, dsing- 3 HAet hyl pyrrol - 2 nonn~c
P9 / Engl i t nslation of PCT spec/acf/07 07. 06
é@%? E%tﬁﬁﬁ%rpzhenylphosphonluT1 5 %h8Q§ﬁfﬁ?% in
(:Raf drenee-Eexdnmd-d21 (1 iegthyd@yrro <
%%#%t - hut oxycar bonyl am no- 3- n- hexanoyloxy-
-I-propanal obt ai ned |n Ref er enc
(2b) me maampngwmt‘?éﬁffféﬁé *F ot g?‘ e]t %?F'éﬁfgr £e .
und (yield:, 699 - u&fhgl;\lh@mc;@cﬁsbumﬁﬁrcmm sgino-2-
R%g%g 2 %nﬁ 6. 39-6. gn]O%FQ %£%:5 Egtgée(éﬂtalned
e - BDSQLeSa@?Y¥Q?§Y‘fH)(1 %ets*fgﬂz? ¢
%r%%gv%beéjg% ég:al{é‘%_}e %H(zé) —ag 3 sl'tlb)l:tlﬂlggﬁi1i.l.6123-1( AP amgin the
) Hz); M5 (FAB) niz: 392 (M).
R compound (yield: 74%)
é‘@g@o (c Loyl - 4ol gz tshxlsparwlmz yh) et hersyl (- 118, J =
1§ 32 one e react|on was_carri € oyt jyn khey 5 -
13|n1ﬁﬁr,nﬁnﬁe6 30 (RefldenEeldx@rfy e™ % e) u5|né

gizi?)ﬁ h Qb#eoﬁyggrp[gn;gﬂa?q BO52-3.50 (m, total 3H), 1.90-1.72

xanoyl oxy- 4
MrnBthlmyﬁ$ﬂJDE yi) -Blbut ene obtained in Reference

ex?ggs %ﬁpouné ? Tglztagigng naterlat to obtain the)
@eh. G6RD- 45~7Et(l‘ml XH;[Z 6L 4% 1p§'};irl\4jQ C?fgé@yﬁgq Mz
6.35:6,30 (m AH), 6.12-6.05 (m 1H), 5.90 (d, 1H J =
The reaction was carried out in the similar manner to
Reference example 1 (1f) using (4R) -4-ethyl-4-[2- (1-
methylpyrrol-2- -yl)ethenyll -1,3~ -oxazolidin-2-one obtained in
Reference example 2 (2d) as 2 starting material to obtain the
title compound (yield: 96%). The thus cobtained (4R) -4-ethyl-4-
[2- (l—methylpyrrol—z—yl)ethyl] -1,3-oxazolidin-2-one was analyzed
by an optically active HPLC column for analysis [ChiralCel OJ-H
{0.46 cm X 25 cm}, manufactured by Daicel Chemical Industries,
eluting solvent n-hexane:2-propancl, 60:40, flow rate 1.0
mL/min] to determine the optical purity (94%ee). The retention

time of 28 form was 8.5 minutes and the retention time of 2R

form wag 11.3 minutes.
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15.7 Hz) 4. 3707-4- 15'”(m 2H) 3 55 3 " |
1! ! .55-3.50 (m total 3
1.90-1.72 (m 2H), 0.95-1. i : i
(22%)(M). S H) , 1.05 (in, 3H; M5 (El) mz
-4-Ethyl -4-[2-(1-met hyl pyrrol -2-y1
- Et - 2- ethyl]-1, 3-
oxazol i din-2-one The react] gf was ca?/ri)ed gu% [ ’nst he

sinilar manner to Referenté’e :
(4R) - 4-et hyl -4-[2-(1- xanple 1 (If) using

nethylpyrrol 2-yl)ethenyl]-1, 3- oxazol i di n- 2-
1; QPRI REG, ] geelajﬁgg)engeseg@npj e1, (208 as @Zé?ggt%wg(dd
erra 3to obtaln the title ¢ rrpgu&d @/l hd 969
1uThe £ lug Bkt a? rediZ)4RP- 88 ety 1E i 1 9.6 52,
5'\% %ngﬁ}h&' Qy%réﬂz{z% yk) et hyd ]| 2k) 3- DxEZ-ol .58 Hm2-PHe 1-96-

zed by an optically act
1 _analysizn[, Chi ral Cel6 cmpi)w.,l—[zm(gy%@%c#e oL cogugﬁ j or

manuf actured by Daj cel m
tr
s i SBropandr 2 goag p [ipe asb oo,
fnl 1! qdet erppne the optical purity (94%e). The
éfen |on time of 2S formwas 8.5 minutes and the

Mo dESht o t327e (WP 2R formwas 11.3 nminutes. vnntnzs

2 o
(F92437{ Enald3hit ansdtyiani ab- PEEspes, 4EIITABPY o1-2-
i {-INI\/R( 13, 400 MHz): S 6.5B (t, 1H | = 264

'yﬂﬂbptanﬁ 06 (dd, 1H, J =3.2 Hz, 2.4 Hz 5
FE) 5% %gtléﬂiwaézeafkfbdtdut in. ﬂhe(aﬁmyiﬁrsgaéggg'go
Réﬂd)renge7§xqmg;l@ (m(lg]_|)6§n (ggt}(wtl 1@::)(’41111 Qﬁetkﬁ%ﬁ]&—([m—(l—
o %p%gig%; ﬁ_)g-12)|7efhy1] 32790}{2969;.d@g—328-onf7@gta31r@35 Reference
eX@fple 2 (2e) as a st%gg:‘?ﬁg Zn%%er%(t%)oﬂyaan 282 {iM1ke .
_c&%@urld‘b Getoxy-2racet yl am no- 2- et hyl -
. |') bt ane The reaction e %lbeg ({Er};et h%/lagyrrol
15 INMR aEDﬁbannéE’UtW{Z)RefseFe?]%e exgﬁpl 17g) Zz d (?4 (€, 18,
US' I)(oﬁ %é;él")sfe?ffh(hlz ﬁl)r 4.32 (s, 2H), 3.53 (s, .
azol
(&Bf eaHa,n@Te éx&ﬁrﬁéHZﬂ)(Z ) Aésl o2 Z@rlt?ﬂrﬁ’g %&g?l(gbtﬂ)neq 7%
2 A tohggt '(E' e3H CQﬁTEOUnEIH:(M eld: 77% . 1H NWR

54(t 1H, J = 2.4 Hz), 6.04 (t
MEH(FAE) m/2: 429&) U‘S‘rfﬁg 5.87 (m 1H), 4.32 (s, 2H), (t

3.53 (s, 3H), 2.52 (dd, 2H, J = 8.8, 8.3Hz)

2.17-1.72 (m 4H), 2.08 (s, 3 1.9
(RefeBehcd exampgﬁﬁ VB (I(:AB) :;22 281 (gi/l,+ 3H), O B8

(2R) -1-Acetoxy-2- acetylamino-2- methyli-4-(1l-ethy pyrrol-2-
y1}butanea
(3a) (1—Ethy1pyrrol—2—yl)methyltriphenylphosphonium ieodide

A mixture of a 35% aqueous fofmaldehyde solution (9.0 wh,
105 mmol) and dimethylamine hydrochloride (9.0 g, 110 mmol) was
added to l-ethylpyrrole (10.0 g, 105 mmol) under ice-cooling
with stirring over 1 hour and 30 minutes and the mixture was
stirred at room temperature for 6 hours. A 10% agueous sodium
hydroxide solution (150 mL) and ether were added to the reaction
mixture to separate it. The thus obtained organic phase was
separated, washed with a saturated agqueous NaCl sclution and
dried over anhydrous sodium sulfate. After filtration, the
solvent was evaporated under reduced pressure and the residue

was purified by gilica gel chromatography (methylene
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{(Ref erence exanple 3) T TR -

(2R) -1 - Acet oxy- 2- acet yl am no- 2- net hyl -4- (1 -et hyl pyrr ol

-2- yl)butane (3a)

(1- Et hyl pyrrol -2-yl) et hyl tri phenyl phosphoni um i odi de

A m xture of a 35% aqueous fornmal dehyde solution (9.0

nmL, 105 mmol) and di net hylleﬂﬁ ne hydrochloride (9.0 g,

110 mmol ) was added to 1-ethyl pyrrole (10.0 g, 105

nmol ) under ice-cooling wth stirring over 1 hour and

30 mynutes and the nivd beanass- 6t N-redesty yaygmomethyd) -1-
i enperature for 6 hours. A ;g% aqueous sodi um
ettydpyxidee sdSuti 8n (ISE nfY *and et her were added to

t he rl\;;ea%tyilogodmgt(ur_e £0, Sepamabe) i ¢as Hedeghpg a solution
obt ai ned”organi ¢ phase was _separ.at d- W thoa 1)
o1 NaNe it TE0RS RaRE BN 01T BB i ot e o ™

. anhydrous sodiHm sHkéAt fre-AbbRLng | did aheomixture was
1501 VEnt - was evapor at ed under _reduced EH}{ sureand the mw)
stosiefuet woem RATPETBHYEy 1 Pc8°get ¢ rofrat ogr aphy

w£ﬁ§%§?§7%%cEﬁaﬂHiMei ahdt rizngraciphtatedperystal

spec .07.06 102, chl qride: et . s
e SRR, R A SERE LS naREE Ry e T208ERL Uik khed with
| eéﬁ}gl %&%'taWae&qa £7%:. chbttrdin dai-denyTbyEThi-2124 mol )

was adde

d to a solution , of. : ] P
yz}t(lﬁhvld:irﬁf@FWYW?&lrﬁ?‘hW%l-df- efRyP pYr ryoﬁeé'_ c‘i(' 1%.6 6). g
102 mppl Y nyipyetbanplyl( kBOhm §rimddry Lpwecrst iiegiaRd(20-°
the mxture was stirred at ro : a rasa
ShoGs 80 TEIF)| WAE e RSP S0 T T e A e 1y Pl
LI PEe B e B e Y s v e
coflected by filtration. After Y. e
B R
o %%s%%l ,%r é-\q_g:{;gié% g%@&%bhﬁbﬁ&m&woamm U2 sdides ;educed
hebsEuhy | pyd e6hy2- 3¢9 taken PP Wk MACaRRSRT U S iogg; e.th
20.. 9. £8.,0..010! Ja s 13 uspendad fintasetoni teshed wi
P((Jfﬁﬁpﬁf%%ngz tri phenyl phosphi.ne (22. 83, L)
avayladdethitchemnst gried dwmrd(?\ﬁegeg‘g}c% i %rS}gr%fé% %e ) che

. xture at BOG-HOE 9 hewis: Afiter cooling, the mixture
rtv\%éecgnrg ntrated to about 1/2 und

r reduced sure
‘anshve! tciag cton 51 005 9ds SRadd Tier c8e e 0

recipitated crystak,was;£okl egtipd Hhyd-isl.eeatmort#) , 5.51-
ﬁéﬁﬁgds\(ﬁ %Iﬁ' 6g{)Hyl%'lguz:et s and il ed under, reduced _ -
€6 S, e 15D, ghildl rids heH, td 11 &3¢ 8RBburit *P2735 4 yi 6l d-

810 . I.gD@rl:i’ 4905 MHz) : S 7.94-7.89 (m 3H) ,

5z '8-07.]9?1%£ HY, %%4%7 (m GI—R, 6. 8(%'61:12391;(3,@:01—2—
k3 ) (5R962StQEu%Qﬂycgppgnggqﬂgno—z—met yl-4-{1-¢
yl)—l—n—hexanoyloxy—B—butene

(l—Ethylpyrrol—z-yl)methyltriphenylphosphonium iodide
(19.8 g, 39.8 mmol)} obtained in Reference example 3 (3a) was
suspended in tetrahydrofuran (100 mb) and a solution of
potassium t-butoxide {(4.47 g, 35.8 mmol) in tetrahydrofuran (70
nlL) was added thereto under ice-cooling with stirxring over 30
minutes, followed by further stirring of Fhe mixture under ice-
cooling for 1 hour and 30 minutes. Then, a solution of (28)-2-
t—butoxycarbonylamino—1—n—hexanoyloky—2-methyl—B-propanal (10.0
g, 33.2 mmol} obtained in Reference example 1 (1b) imn
tetrahydrofuran (50 ml) was added to the mixture over 30 minutes

and the mixture was stirred under ice-cooling for 1 hour and 30
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- 5.47 (m 1H), 5:10 (d, 2H, J = 13.9Hz), 3 |
= 7.3 Hz), 0.96 (t, 3H, J = 7.3 Hz).)’(sb)35 (9. 2h
(2R) - 2-t - But oxycar bonyl am no- 2- net hyl - 4- (1- et hyl pyrr ol
-2- yl)-1-n-hexanoyl oxy- 3- but ene
(1- Et hyl pyrrol -2-yl) et hyl tri phenyl phosphoni um i odi de
(19.8 g, 39.8 mml) obtai nedd3d n Reference exanple 3
(3a) was suspended in tetrahydrofuran (100 ni) and a
solution of potassiumt-butoxide (4.47 g, 39.8 muol)

|ntetrahyd of ur an d
minpEedoolt 7§ W‘F?‘ﬁe h’lr%l n%%@%@ﬁgg‘ gr%?%ftﬁ%b? g*lulm(s)kerwas
adaeof ust 10 ﬁacmngmfmmetm e EHmABRCT i 0ol Fhg

t%m?p:?a%ng% ;?1'% 4,30, i §vs THEMm $Q YbbA ntéirfpe@:%ﬁ)lré-

onyl am no-1-n-hexanoyl oxy- 2- net -3-p
Tlﬂaahnlﬂcﬂ.ﬁrQ waga cb&c@nmnﬂe)d @@ﬂarné%dliqﬁdRBF E?%‘H)c/ee aé%?a

angd )&tg&é %%%l% %@¥gr%£&gcﬁQh(a§gtMO wapagdgdedit .o ‘I[‘he thus

m nu and the m xture
obiderdl 6Eg£:mni iphgstovad drmaradfd. FRshegn H\i\lgg v?&gtler and

Sai’%éiﬂ/ En | Shotr a%?SLQH L EEr sheGvael aRifydrtn36 sodium
urat ed aqueous anmmoni um chl or.i de
oSO atiel. omm 4ddiest 10 £ Koot SADY SN P ERROAES Bpaer

the reaction an
AR S et Sy
cBERaniTabEy (iheer UUEL @8 ur &° B¢ WGPEF7 4 F1E1

C‘P‘f%%u fpeqtare ngee 12ddggsf hereto to separate it. The

bt aine gani ¢ phase was separated, washe
iR W@Deg,andoaMHs)a:t ér at &7 @cﬁ;’ed%pﬁ\ﬁu %&Izufslsﬁﬁ g LH D -

dri ed over anh odiu fa e t
63115246 of: ther 68%\37%% gb e\%aﬁ orgt g%j%nsaqer(m’rgé)u'cesd o
SDEGSEMS qmnduhe—zr&m due ms pﬁ}r%f‘ﬁeﬁSbS}“:sﬁHl ca g%? -B1

I TR Q0B neran o ivls colete, o), taosbiain (.
¢&FDC13, 400 MHz): 8 6.67-6.62 (m 2H) , 6.42-6.36 (m

{(%E‘) H?B)Sl %gygn%Sé(ﬂ)rﬁl E§1§I 08By )(‘chééilly(i2=5,96
&39513‘1%@2(@64W 2.85-2.81 (m 4H), 1.m67-T?’58 (m

(4R) R/gt A%CEF%Y%? rﬁéla%ng lgﬁrgéiﬁ)sl GH) 1-4£:308)lpyrrol-2-
yQXaZOhl-]démﬁz-ydn&y -3~ butene (%./r';o g, 9y| o henyldtalhed in
s R P DR e i
teitrahpedofurarRdfer ehl earéi(g]%]:l@mgl ( 819 rrgvgsardqcl) & &%még?ieous
so&nu tylygrox:.de solution (40 mL) was added thereto, followed by
stirring of the mixture at room temperature for 1 hour and 30
minutes. Acetic acid (1.5 ml) was added to the reaction mixture
to stop the reaction and watex and ethyl acetate were added
thereto to separate it. The thus obtained organic phase was
separated, washed with water and a saturated agqueous NaCl
solution and dried over anhydrous sodium sulfate. After
filtration, the solvent was evaporated under reduced pressure to
obtain a crude product (8.7 g}. A solution of potassium t-
butoxide (4.0 g, 35.6 mmol) in tetrahydrofuran (30 mL) was added
to a solution of the crude product (8.7 g) in tetrahydrofuran
(100 mi) under ice-cooling over 10 minutes, followed by stirring
of the mixture at the same temperature for 1 hour. Acetic acid

(2 mL) was added to the reaction mixture to neutralize it, and
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tetrahydrofuran (40 nL) and nethanol (40 nL) and a 2N -
aqueous sodi um hydroxide solution (40 nL) was added
thereto, followed by stirring of the mxture at room
tenperature for 1 hour and 30 mnutes. Acetic acid

(1.5 nm.) was added to the rlz)%ﬁtion m xture to stop
the reaction and water and ethyl acetate were added
thereto to separate it." The thus obtai ned organic
phase was separated, washed with water and a :

rneahuLaked aguestseia@tedsohdes oredandddpTRIF GFepnd Water
anhydr ous sodi um sul f . fd Lbpatdon, it herhe thus

an@ol%@lﬁ% %Waﬁ%?%t%%eﬁnag‘%}ere{eod&ceg %r essure to 1

oHRhhakn @redrlidephrsducts (Bsled)with soFatPERIF st aqueous Na
pot assiumt- butoxide (4. QaRh ot d. After

sl Ry RGOSR P30 it Y\xl/gfgggd%%}jl to a solution of

sithe et Bee pHoduatesB. wagevinoretehhydest tpdiFreq PEE°HEIS
under ice-cooling over. 10, £5: dl Lawsghtdgraphy

angt ithe RgSL e ¢RE ﬁ%‘“)‘?%%reecpgg] tglbqie.sar%re tenperature for 1

(e : AERY] Gacatiade, (2: 2L )onabtatkiddie Githe FRIRAYEN (5-7 9
m Xt ur eDS o neutralize it, and ------- P92427/ Engl i sh

vi91&hsB4€7 on of PCT spec/acf/07.07.06 104 the mixture

B € et 1 e o
and et hyl acetate were a ref o 1.0 $8PaEAtAn t s g0
6 THe &-R9s (mob?hi néd 167 §ahl c&bhggg ek R i

was washed w t
5%%“(3@ o) aquepus; NeClm, smhyt Boa7ahdHrimed48vert-60-1-53
anhydrous sodi um sulfage. After filtration, the

(ol &FBnt a8 -dvibof™t 8% under reduced pressure and the
(%EE)SI 048 vapepryifi-gd-hy-sthilgyrgel - 2ty Ordbodl aphy
(hexane: ethyl acetate, 3:2) to obtain the title
oxRRPOIRHd-E5°7g, vyield: 86%. 1H NWR (CDC13, 400

MHzZ) © 1 & Bpai3wBi 6R-&abH)(506. B2 6046 hyAyous) ywas suspended

6. 36- 6. 29 oH), 6.15-6. 10 C 6 0B-5197. )
soig i ol Yar oty Gl Brod i PG (8
e£ﬂ¥3ﬁ¢§r0112691leﬁﬁbnﬁﬁh—l6ﬁﬁQX&EQ39d1333'?Wﬁ GHY. 9¢ 3¢5 -°

4R)~4- Met hyl - 4-12- (1-eth rols- 1313 )
by TR, SR SO S ar on | B00 e tose) ™

WAX0EONS) tMRSeBUspEsidenied hy ettiardna( @6 WY THduge 2t room
cermpTRTO e ) SRR 1 SRS P e (e
p221 941 Einigrbeht ahnelte iTeaRsien emed-WERapF eCal l(t&-%lﬂﬁe éd.'
SO0 My b iy e e
d%)édFQQQﬂi@i rﬁgsﬂhe!ieafgﬂl :phh;g{gqln;oggﬁggx,y tgexane: et.: vi D |
a%ga:tla?gll ?ﬁf)::tgg%bk:giﬁ h:q'le[ @ach L OforPotlidl @sVasg, yield: 87%).
The thus oﬁtained (4R) -4-methyl-4- [2- (1-ethylpyrrol-2-
yl)ethyl]—1,3-oxazolidin—2—one was analyzed by an optically
active HPLC column for analysis (ChiralPak OJ (0.46 cm X 25 cm) ,
manufactured by Daicel Chemical Industries, eluting solvent n-
hexane:2-propanocl, 70:30, flow rate 1.0 mL/min) to determine the
optical purity {B4%ee). The retention time of 4S5 form was 7.5

minutes and the retention time of 4R form was 8.3 minutes.

iy NMR (CDCls, 400 MHz): 8 6.66-6.63 (m, 1H), 6.10-6.07 (m, 1H),
5.89-5.86 (m, 1H), 5.00 (br s, 1H), 4.15 (d, 1H, J = 8.1 Hz),
4.08 (d, 1H, J = 8.1 Hz), 3.84 (g, 2H, J = 7.3 Hz}, 2.67-2.61
(m, 2H), 1.92-1.92 (m, 2H), 1.43 (s, 3H), 1.87 (¢, 3H, J = 7.3
Hz) .
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- the filt : B od
The resi due. was pur, fied by si11ca gel chfomatogr
| y silic :
ggﬁégﬂﬁa ?gh%l acetate, 3:7) to ogtgFL fﬂ;o??trgraphy
.0 g, yield: 0 [
(4R)-4-nethy|-4-[%-(I-etﬁ7/a. The thus obtai ned

yl)ethyl]-1,3-oxazolidin gi&%rr0|'2'
' act i - 2=0he was ana
optically active HPLC colum for analygfgd(g%i?2|pak

Q (0.46 cm X 25 cm
_ _ , manufactured by Dai '
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ré&ﬁumoog-ﬁhﬁrﬂﬂxpggelg%fﬁ§%%§£ (2R)ke2 cooling, water and

m%%é%i??%ﬁé%?ﬁ%iﬁe were added tgrgLézggggé¥é%aHi%E&§% Y2
P dpn_%&%ﬁéLﬁéFéﬁgggégg¥%&%ﬁg%;&b%6t@@ﬂ]sggagated and.
e e sateo swisiar st B
sgﬁgégzmﬁoelsfahmaa%%d{ %Qeg‘j%ﬁ&ggggg@@fe s, mf e
w%]sxg 0,70l kavesh by béactwepaindePiEsef FiX 6f t he D-{-)-

ure for 4 days._Aft : :
B RT i yivey Lo

o mihassoc e 06k SRR O GE

Arrioirared R CEREEL LR Tydeaan o St @y gixture oF

- r8dyced (ps@saur anand nt . was. evaporal des1
ﬁﬁgbf eéhanol_ Aﬁtg atee 1EsMHle Tﬁﬁsggléééﬁgéggin 2&?5

ot eo A0k oot 39 il ano saladbopd) | (€ Pt &6 T

&?:[%Lr? KoUES s e e a2 0 ] s Lier eiprand a
b e LaLet s gLl s recrystal [1zed rom o
?n.b; ?'upgﬁe anyat abtaised r @& yéfgﬁfﬁl&z"%&-‘?ﬂgaa\}g— ﬁ%lrﬁetiﬁwpyrrol -
ﬂh@ltwqagl-&gt ggﬁ% I%’g‘o’ g‘ﬁir@f&é“’a@“ 5 66 ,9- 48 BBPL) 72
%%E URA&S S rp et Byl ke 'c@rl?%i ad' ?J'r .‘rjso lué.?;{%nc?ﬁdia-t ~putyl
di@arl-bgﬁa?trg n(%_. %_’1‘ n§$ hN l 784'1T|§n(]31 Bl hwi@ﬁhylaming S(Oo.%tzalna,edl .58
mmol) and 4-dimethy1aminopyridine (3.0 mg, 0.025 mmol) were
added theretc, followed by stirring of the mixture at room
temperature for 20 minutes. Water and ethyl acetate were added
thereto to separate it.  The thus obtained organic phase was
separéted and dried over anhydrous sodium sulfate. The solvent
was evaporated under reduced pressure and the residue was
purified by gilica gel chromatographyr(hexane:ethyl acetate,
1:1) to obtain (4R)—4—methyl—4-[2—(l—ethylpyrrol—z-yl)ethyl]~
1,3-oxazolidin—2—one (18.0 md, yield: 5B%) .

The thus obtained (4R)—4—methyl—4—[2—(l—ethylpyrrol-z—
yl)ethyl]—1,3-oxazolidin—2—one was analyzed by an optically

active HPLC columm for analysis [ChiralPak ©OJ (0.46 cm X 25 cm) ,
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2-yl)butan-1-ol 1/2 D-(-)-tartrate (55.5 ng, 0.160
mol ) was suspended in nethylene chloride (1.6 nlL)
and di-t-butyl dicarbonate (0.17 g, 0.78 mmuol),
triethylamne (0.22 ni, 1.58 nmol) and

4-di met hyl am nopyridine (3.0 ng, 0.025 mml) were
added thereto, followed by1é3t6irr|ng of the m xture at
room tenperature for 20 m nutes. Water and et hyl
acetate were added thereto to separate it.- The thus

ned orgagiecphase &amah&mﬁxiraad delwtdngy gplvent n-

manu%g%lr ousé)sodlﬁhrﬁ:sul fatméL The_s veg&. oS &V ARPEARBEE the

hamderzfmmmlpr%%s%ﬂte L3Ry TRES r s purified

_ I I s6heouat ogr aphy (hexane: et hyl acetate,

orbl gty BEGyPE SO ;a5 tn

lﬁ(mﬁa doMEEL-y ) 4434)[ zm(zl e 1y 5EyFr B - Gany e hy 1 7 ’ |
3-o0xazol Mgy & &s 5&%2HThTe—tﬁlu§ Hz),

1}Hbtélﬁ gileg(%ﬁ 4[25(%H)éthy yrrg 2% 2.62-2.56

2 o) by L H&aﬁaioﬁzbd B Sa0rE: vER dhil Y2l %) a

optl y tive HPLG col yen (forzana y&sns3[1€§n)|,ral R3k (s,
(l% 99a§<é55qm 1%\ NTA p92427/ Engl i sh
31t1)ransl ation of PCT spec/ acf/07.07.06 1 cove 106

tyrgd. b GEL+ ShemieAb - haekst 14-63 -eshyityrgol -2-
(Q% {.3%5 ggﬁex%&ﬁZ propanol, 70:30, flowrate 1.0
yI¥udanle to determine the optical purity (99.96ee).
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| bl O rthe) 122 werbljene chloride
il VB ane T siduda aeata e }:

m, 80 4 for 3
(@odimbtand aﬂnen@pzww—aﬁ e s( BbTRgEd T sbafibmeracure for

gpﬁa §8éQ£i%ﬁnﬁﬁeéZRMageﬁnhﬂDﬂﬁﬁﬁglhyé -dhloxride were added

yIpyrro-2 yl)butan-1-ol 1/2 t A
o, tﬁe8ﬁeaqﬂﬁ§1n) mEBERF P |SﬁP§’éfﬂé‘? ce exarrpu% 8b£ F

JeLay dﬁx‘?a@'u%%' dep aﬁ&%dﬂ)«aanddtmmmtareaww (Selutliea
roomtenperaturefor 3 Q. 1fat
aqw@@ugsNaquqglugﬁanw@@%jﬁgﬁ@.8H orﬁ%@%&%ug'ﬁbéi m sulfate.

were added to
ﬁf%%rr%§§£féghdﬂ XEHrﬁaéOCdﬁﬂm&tahEedtto'ﬁmgnpﬁ@guqﬁﬂ;agﬁgaced

organi ¢ phase was separ at ed sh ;patesy and a
Maﬁma‘ﬁe@nddatféé”%lﬂﬁﬁwas%lpb’trm%ﬁe%n d‘%l ed o%%r

éHHBHQE8H§a§H¢|GHBﬁ§m|éaéﬁate) to obtain the title compound (2.2
g, yield: $6%).

131 NMR {(CDCl,, 400 MHz): B 6.62-6.59 (m, 1H), 6.09-6.06 (m, 1H),
5.89-5.87 {(m, 1H), 5.41 (bxr s, 1H), 4.34 (4, 1H, J = 11.0 Hz},
4.21 {d, iH, J = 11.0 dgz), 3.85 (g, 2H, J = 7.3 H?), 2.60-2.51
{m, 2H), 2.26-2.18 (m, 1H), 2.08 (g, 3H), 1.98-1.53 (m, 18H),
1.92{s, 3H), 1.38 (s, 3H), 1.37 (¢, 3H, J =7.3 Hz) .

(Reference example 4)

4—(3,4—Dimethy1pheny1)butyric acid
[2—(1,3—Dioxolan—2—§l)ethyl]triphenylphosphonium bromide

(99.2 g, 224 mmol) was suspended in tetrahydrofuran (200 mL} and

a solution of potassium +-butoxide (25.1 g, 224 mmol) in

tetrahydrofuran (200 wl) was added thereto under nitrogen

i ation of PCT spec/acf/07.07.06
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After filtration, it was concentrated to dryness under:

reduced pressure and the residue was purified by

silica gel chromatography (ethyl acet ate) to obtain

the title compound (2.2 g, yield: 960). 1H NWMR

(CDC13, 400 Miz) : S 6.62-6.59 (m 1H , 6.09-6.06 (m
1H), 5.89-5.87 (m 1H, 5.4 (br s, 1H), 4.34 (d, 1H

J = 11.0 Hz), 4.21 (d, 1H, J = 11.0 Hz), 3.85 (q, 2H,
J=7.3H), 2.60-2.51 (m 2H), 2.26-2.18 (m 1H),
a%gog%%(ﬁbﬁ %k%% 323. A8nilt &8 (Fol1bwdd byl s§2Esingpf theggixture

CU3H), 1.37 (t, 3H J. =.7.3 Hz). Lex:
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il t4egh e 8¢ UrT o908V L) ARa 5 ol Ut i on of 1:plclal?aagglisum
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BRSO 8 S Gt ¢ Phist et Soperereq nashed .
(g/g_t_g Rt eloareh A sdtur ardrbradiediuss. N DIBFRiET o agngaded
[dri ed over anhydrous, magngsiuBSWhake: Aderg) in methanol
Pi Pt TR0 Phe™$0IVent was evaporated under Peduced
poesay endntet hixiresi dae MRETIRG BFi BEOBFEPeFeL R wndeT
chr omat ogr aph h e; I t ' ; i
FABE P P RAoBE Ot "CB60 B A0 PaT T ad um parbon
t(a;%i g;aa@%icsﬂ%mydreu@s Wed ingdbd targda &8 UtAIGTA6F YR
I ned. crude [ Saned 3P i

SYRBOFRES i ST eg\%\ggé%%‘ipr&r%ggg]é?)rgg?nntﬁi er atW Ssé niﬂélzed >
diydeagesl atrosphegearr (ReRane sStAf éFgFﬂ‘ée' o%19"€8 obrain

al Ladi um carbopn_i9y_4h& neaehd J Y&
e s Tttt fon S
yieddeedss pr e¥ster. (28 MEesVRISHISE phr f?‘%ﬂﬁﬁﬁn glgltl'l%:ea
Og%a&%%go BRI POrARRY b hexang et By (3 acatiaiehy Ifhehyl) dpropane

(2b-.(61g3- U oxolmmnel?- ) teirplydrat weathyiZsRe Ryl ) Blopare ™
ézgﬁgsm%i,gma%/&ﬁlg: w28 % aqdt@lere 28 0wdy s\mas*rad%iagat brpom

on o
temperature over 20 minutes, followed by stirring of the mixture

at room temperature for 18 hours. The insolubles were separated
by filtration and a 1N agueous sodium hydroxide solution was
added thereto to bring the pH to 11. Ether was added thereto to
separate it. A 1N aqueous hydrochloric acid solution was added
to an agueous phése to bring the pH to 2 and ethyl acetate was
added thereto to separate it. The thus obtained organic phase
was separated, washed with water and a saturated agueous NaCl
solution and dried over anhydrous magnesium sulfate. After
filtration, the.solvent was evaporated under reduced pressure to

obtain the title compound (26.1 g, vield: 98B%).
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obt ai ned -

[1- (1, 3-di oxol an-2-yl) - 3- (3 4- dlnethylphenyl)]propane

(29.6 g, 134.4 mol) in tetrahydrofuran (250 nL) and
OXONE (248 g, 403 nmol) was added theretg Wi th )
stirring at room tenperatufggover 20 mnutes,
followed by stirring of the n1xture at room
tenperature for 18 hours. The insol ubles were
separated by filtration and a i N aqueous sodi um
(i@@ﬁr@madeesamQMd én was added thereto to bring the pH

1 PR ! .
aBRuco e R TR B0 o et on vas dded io.an .
aqueoriss pdeasem:@ wxd mgrrhed prrt 32 thACS W BRRRET &
R%f%erﬁ%%d %%%égfé &t Ot By SEPAIALR chiyindii lldeugabt @icredin the

~was separat ed, washed with water and a
t sateratgduagueoisidNaéli%) sol uti on and dried over
anhydrous magnesi um sul fate. After filtration, the
sol vent was evaporated under reduced pressure to
(Rbf@:r&nciehexalinml% tonpound (26.1 g, yield: 98%.
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s %géaﬂ% ﬁfgbhxé&nﬁpw-mgbﬂa@ aoid g, 722 mmol) in

(C> thyl)tri phenyl phosphoni um bro
t&ﬁiamgfumg $2epeHde#apn2tetd SMFAFEP U 5%%]:?1%%1
a%aﬂg éh‘kh e YyiTRt Iﬂ&('r@ﬁﬂﬁf@sdﬁﬂﬁdﬁlé RExdult, wad Btimok) weder

ereto. - solutio f t
eotoaolimy moAoby i HRTTaNE ORGRArY S8 FE e

né_%éﬁgetﬂ?rs%to? pRdereHittilcagend ﬁid’@:&p@ef:&tmﬁeroflﬁhe liquid
mnutes and the mixture was stirred under 00l g
waer r8toAs LOWEPER GEESHAGEESt o Bfie™FoEES gﬁs ?ure ted

SRSt PDa i peaskhad, anagnt Eqizé@lrm@oamumehpdrd}h@el pgligion
was returned to room tenperatu g‘lXtU&; \%@
v@@n@éﬁ?‘ﬁa‘tl‘@?etena%rb?éiﬂrjggdtﬁr@s Et SBN'HGFSG s thereto
1§P%{ Bmﬁﬁ'@&é&m d;ﬁ a0t Wguebus mm&edrma@tdo spéubxc'pmgvas

o] and et her was adddtherto t e t
W@Ntﬁq%ﬁ%leﬁyar%ﬁeoﬁo BELE HhITh Por™es Yad %cle{:ate e
AHuROUEOHS: PRRS @ebarHid NG .pHHo ﬂmndbeamd Seopalie phase
was added thereto.to, separate_it. e. thusy Jied
Wy SEPaT phrtbe WARRE AU PEGT FRsHed avmu%ﬁ O'Q:&Reland A
Sat ek ath egh@queeus odagl anhydrous magnesium sulfate. After
filtration, the solvent was evaporated under reduced pressure
and the residue was purified by silica gel chromatography
(hexane:ethyl acetate, 10:1-6:1) to obtain 4-(2,4-
dimethylphenyl) -3-butenoic acid (37.0 g, yield: 54%). 10%
Palladium-carbon {(7.96 g, 50% hydrous) was added to a solution
of the obtained 4-(2,4-dimethylphenyl) -3-butenoic acid (37.0 g,
195 mmol) in methanol (400 mL) and the mixture was stirred at
room temperature under a hydrogen atmosphere for 3 hours. After
the palladium-carbon in the reaction mixture was Celite-
filtered, the filtrate was evaporated under reduced pressure.
The residue was purified by silica gel chromatography

(hexane:ethyl acetate, 10:1) to obtain the title compound (64.4
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-sol-uti-on-—-and-dri ed -over anhydrous magnesi um-sul fate.-- - -
After filtration, the solvent was evaporated under
reduced pressure and the residue was purified by
silica gel chromatography (hexane:ethyl acetate,
10:1-6:1) to obtain 4-(2,4-_ djnmethyl phenyl)-3-butenoic
acid (37.0 g, yield: 54%. Yo Pal | adi um carbon (7.96
g, 50% hydrous) was added to a solution of the
obt ai ned 4- (2, 4-di net hyl phenyl ) -3-butenoic acid (37.0

9’2?5?%‘23 gaxgtmI'Z oionm 'trrgt hanol (400 nL) and the m xture was
nper at ure under a hydrogen
at nrosphere for 3 hours. After the palladiumcarbon in

(}ge@%rgﬁggté,@[ﬁlplriextyure was Celite- filtered, the

filtrate was ev?gor at ed uri%er reduced pressure. The
4 7ldsitdBBt VRN PRER B %67 ca gel chromat ogr aphy
(hexang: ebhyt:@caizat earided Jouto iobtla¢ reifHdatpagier to
conmpound (64.4 FP0502s, P92427 ]EQ%QI nsd alH+@Anothe
ReFET3F8CFATR 7 075077 1%@;—%&’\2.%” e déﬂél'ﬁl/ge (Ref erence
¢ EXATRLAp&Ind 4141t Besy)l phenyl ) butyric acid The
reaction was carried out in the simlar manner to

Ref erence exanple 4 using 4-t-butyl benzal dehyde to

(bt Bl ckhexaddld @)conpound (yield: 65%. (Reference
exanple 8) _4-(4-Ilsopropyl nyl )butyric acid The

4r b%{:%oaﬁoﬁﬁ@% Yﬁi)gﬁggﬁ?gi%’nl%he sinilar manner to
Ref er-ens a-cexaiph ewds usirmged- dwopiro FEbe e RFHEST o-°

obtain the title conpound (yieldie34ceniBel eseein the
Releriit® @)’“amﬂi? f&&ﬁ%p?oﬁ‘f‘%ﬁﬁ’g’%y| szbut yrei (Q:/ aci d

£ BE 08N dtenplobBd5 (yle1c2444fol ) was dropwi se added to a
sol ution of cycl opropyl benzene (25.0 g, 212 mol) i

chloroform (430 nL) with stirring at -78C and the
(A Kétdcavasasplered for 45 mnutes. A 10% aqueous

sodiumsul fit ol ut.i d yater were added to the
4r"é$(:‘f¥@r?3’ﬁ°§’%’§? enli)-h%gé@gn chl or of orm was . ad %d

t her e@okhtnes epar. at 8L t244T ol hugad FHaPHe g o‘?‘cﬁ%‘# ©sa
phase separa , shed(y th 2 sab uriled iaquebosoform
Sﬂ&@l%%r\?ﬁﬁicgﬁ 3%15 r%e\eQ% aver anhyggr ous magnesi um
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45y mapREes: g8l LVhrSHECoGr PR ﬁélggﬁg) 70 obtain 1-

were added to the reaction mixture at -78°C and chloroform was

n

added thereto to separate it. The thus obtained organic phase
was separated, washed with a saturatedlaqueous NaCl solution and
dried over anhydrous magnesium sulfate. After filtration, the
solvent was evaporated under reduced pressure and the residue
was purified by silica gel chromatography {(hexane) to obtain 1i-
bromo-4-cyclopropylbenzene (35.5 g, yield: B5%). Tetrakis-
(triphenylphosphine}palladium (5.33 g, 4.61 mmol) and 3-butyn-1-
ol (31.5 g, 450 mmol) were added to a solution of the obtained
1-bromo-4-cyclopropylbenzene (35.5 g, 180 mol) in piperidine
(345 mL) and the mixture was stirred at B0°C under nitrogen
atmosphere for 3 hours. The reaction mixture was evaporated
under reduced pressure and ethyl acetate and a 1N agueocus
hydrochloric acid solution were added to the residue to geparate

it. The thus obtained organic phase was separated, washed with
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: b'r'br'm-4- cycl ojor opyl benzene (35.5 g, yi el.d:  85% -.
Tetrakis- (triphenyl phosphine)palladium (5.33 g, 4.61

nmmol ) and 3-butyn-1- ol (31.5 g, 450 mmol) were added
to a solution of the obtained

1- br ono- 4-cycl opr opyl benzene (35.5 g, 180 nol) in
pi peridine (345 nL) and tHe i xture was stirred at
80C under nitrogen atnosphere for 3 hours. The
reacti on m xture was evaporated under reduced

a ﬁ&eg%&%]clﬁlsa@gdgbgﬂdioﬁftebéﬁﬂ @ditdltaoéngl 3qmted aqueous
y r ori c aci sol ution,were e
Pt R EbOTE (RISEOR ded O B T oRate e

so%.%@@&{i‘t% &Q@%Be%& tﬂlﬁyﬁ?@?gﬁﬁoﬁﬁggﬁﬁ/ %mbﬂatgh After
transl ati on of PCT spec/act/07.07

fiRyerbEem oriie &eﬂae%B|Wﬁ% 8Nap3;%F%lJra9é% EﬁﬁE§H§S§QQ§§ﬁE§
arsPdh UM -bydipoensaphensiled 59l Hilma apd ahsetapcmreghy

aqueous NaC solution and.d q%ov%r aqudrous
(hﬂ@ﬂés?%%tﬂq‘eﬁtﬁée Atler i ?ra iori, the sol vent was

cFMARREAY Bshddgbut edluped predsure g avdetfie IEWi-duk Was
purlfled y silica chro P t
aGEsUSt éulﬁ[uxllcs af)ldt% i.)tb’ftléa%qggﬁgmﬂ %s gﬁ&é@% el B¥hution
ofwﬁogf)QQ?{ﬁﬁ‘@W{:‘&%—Eyl:lé’pxydpglphbnfBXbﬁ Q{SEE;@ @G9P. 9
aqueous sul furic a s 4
lt%ﬁj(yg@lt) ip wefiharedn (3% gt gh qux(t% Mt ed under
e 1ufc eve! ophap phenydy Bt Wasyheﬂt #lo epFnd®, grethpagl of the
mmol ) in et hanol (300 nd r atedetiyl
r%ﬁﬂkﬂon PEXFERE 61 %vﬁgﬁgigeéi 3%9 té%gggﬁ ggggfgﬁitandEt Y
aE@%J@gﬂasogd&éw tHe@@Eb| 'Ocmlsmpatca::e was &}aggmgq gﬂ)tgﬁagﬁi
reduced_pressure an y eded heh i
orecHRIAFE 1S SR rtaﬁug obt s}%ﬁegigo\r’%gﬁﬁ% ¢ phase was :
NSePaAlRd onVash etk iwidt bvar sathydated weiresism RpEfate. After
solution and dried over _anh NGRS i \dm.sHkf atds
EateERtion:| tPELFOR® %h “Eor v ntr%\l/%g evapor at ed un%gr s
Thedugad prassed eres:LHme whe spwbitfaiedely r &) ifide SRAs
urified b silica g h r aphys (hexanebebhyli- (4-
gg%T%ﬁqgra Fhy éﬁﬁﬁa% B?E £é€?§ﬁ%9 a b 2 ib
co¥ChORFHayhpheny+4 wmaybuwmla@np bhe- 1 1B, 7igid: 61%).
leld, 519 draz £30ud oitfifle (14.4 g)
B aS 1 FRT Y AT o (01 2400 s acdert (g aol s

wer e added to a sol ution
welret Bedabttai aedolut(ncbn of the obtained 1-{4

D AT e e i
et efle U_:ﬂkiﬁolr eBolmEx) zd tBOONPBUTS WBHr BSatt &PdfRsT STiw*
o SP81% A SalORt 1 nAPETS T8 Sa0stare 1T T RRe Thue e O
Lohtained Hoanhelphesetwasasepadal dhernasher sAeFages 1t
%;gﬁ%ﬁgbga%%%%ugrgggc Sp%'a%‘é' s %a%'t@g O¥£dhed with a
saturated aqueocus NaCl solution and dried over anhydrous
magnesium sulfate. After filtration, the solvent was evaporated
under reduced pressure and the obtained residue was purified by
silica gel chromatography (hexane:ethyl acetate, 5:1-3: 1) to
obtain 4-(4- cyclopropylphenyl)butan 1-ol (15.8 g, yield: 927%).
TEMPO (2,2,6, 6-tetramethylpiperidine 1- -oxyl free radical) (205
mg, 5.79 mmol) and a sodium hydrogenphosphate buffer solution
(300 mL, 0.67M, pH §.7) were added to a solution of the obtained
4—(4-cyclopropylphenyl)butan—l—ol (15.7 g, 83.0 mmol)} in

acetonitrile (300 mL) and the mixture was stirred at 35°C for 10

i i of PCT spec/acf/07.07.06
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magnesi um sul fate. After filtrati-on, the solvent was

evaporated wunder reduced pressure and the obtained

residue was purified by silica gel chromatography

(hexane: et hyl acetate, 5:1-3:1) to obtain

4- (4-cycl opropyl phenyl ) butan-I-ol (15.8 g, yield:

97% . TEMPO (2,2,6,6-tetr&ﬂ€thylpiperidine 1- oxyl

free radical) (905 ng, 5.79 mmvol) and a sodi um

hydr ogenphosphate buffer solution (300 m, 0.67M pH
mﬁuzéswem%tagd@@ at@eausoémm collottiee sistlaithed (16.4 g,

4- (4-cycl opropyl ph ).but an . 8 &OaE}HQ!
watRT 8 etlonivEsi Pedt ng%’ )i Jé%%cftlﬁé grn&%%r% v\a}a:sé st rrel%:ls
y%'bcﬁ@grcﬁ&f akdd m&a&noazmw:ﬂngmashfwah@ addef @fopwise

CT spec/acf/07.07.06 111  ,m nutes ter an ou
cregetansed| e PEXERTHIHaEN S(‘-i’ér‘?féj 3\7?2%&? 8% ﬁ?‘?yg L
@%%%9 %Qdixﬁﬁ HyB2641 @D JH16EUES, (ﬁOZ%ﬂ)lqueﬁLmided to the

ochlorous acid solution (42.3 s furthee(ﬁagg% 9300
recacapms@lxﬁ‘l’r@r erd Hml fft%uﬁ?x‘t’?ﬁ* eP § sH‘

0% sfe n@%ﬁ;[t% Al aaueeus (sodsumdmdoexidey salintiog of
ml(zgg ) was added to the reactio mx%uree ang Q%p ate
tir X BT AeEPDOUREST 0 FERSRTST 0908 T Rddaed W
11§°th”&§%&)‘ st BnéS0 WAs t&ﬁéhp\/ﬁﬁldazylts-atmumgix@thlpmc acid

m xture for 5 mnutes. Ether dded t her

wase paida e the et oA OB BEdtsy ﬁﬁa@% V\% Srar8hs, a%o%cen%?: Sted™®
éelgt/ qehlkori enackeus V@ﬁ:a@.ﬂ@&doi‘@a&ﬁ&{ @hhse aviliskparateddEnd
er was added thereto to garate er 'w%‘ﬁon the
dobdioved W@&ﬁ%spﬁﬁ%@w §8§ PaY ed ARG OYied over
s@ﬂf%@ QuS SRGNSSIUA sphdatedubbieprdddureatborkbtaie 4- (4-
sol vent was evapor at ed under, _reduced Pols

SS t
cM@r@PKlPhenW&uéﬁFbﬁﬂ%n()}IEy uByric S 55( 15%8 9" hite
¥ %Ld 88% as a white solid. (Reference exanple 10)

4- Fl uor ophenyl )butyric acid The reaction was
carr| ed out in the simlar manner to Reference

(R AR5 eg&h@ga 4-ofy| uor obenzal dehyde to obtain the
title conpound (yield: 71%9. (Reference exanple 11)
244 EHOPPREFO WY P eSS but yri ¢ acid The reaction

was cahd i et @ubni Had hfar‘iilﬁiil auit nennide sbmiRef @REREE to
exanpl e 4 usin & trlflu ehyderi o th
REBEXFIHT FETPLE & 1i/c?re §¥L Izég(% * seg%efer Shce
£ ¥ 8Pt Snpbdha 4yiébcc£yan@phenyl Ybutyric acid '

(Reference example 11)
4- (4-Trifluoromethylphenyl)butyric acid

The reaction was carried out in the similar manner to
Reference example 4 using 4- (trifluoromethyl)benzaldehyde to

obtain the title compound (yield: 53%).

(Reference example 12)
4- {4-Cyanophenyl)butyric acid

The reaction was carried out in the similar mannex to
' Reference example 4 using 4-cyanobenzaldehyde to obtain the

title compound {yield: ?9%).

(Reference example 13)

4-(3—Methyl—é-methoxyphenyl)butyric acid
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The reaction.was..carried out. in the sim.lar manner . to
Ref erence exanpl e 4 using 4-cyanobenzal dehyde to
obtain the title conmpound (yield: 79% . (Reference
exanpl e 13) 4-(3-Met hyl - 4- net hoxyphenyl ) butyric acid
FP0502s P92427/ English translation of PCT
spec/acf/07.07.06 112 [2-(413-D oxol an-2-yl)ethyl]
tri phenyl phosphoni um brom de (28.2 g, 63.B mmol ) was
suspended in tetrahydrofuran (100 nL) and a solution

of potassiumt-butoxide. (7.1 : WaE )
tetr a??y‘o‘rlo?’Uph?f‘?%fﬁﬁzﬁ{}{%}?aé%aégﬁ%ﬁ%@ggp ll}ﬁggrl'm promide
(3¥ I @gens . @tnfesphese owarerBRdnNinutesabldkPEWERP bi00 mL)
stirring of t m xture .under_ice- |ei s 3fno1) i
258 RuEeL Ut ACR o‘f%ﬁ‘%ﬁs%%u%-trr&“h 8§<‘y‘-§§- PprfgtShyg?bgﬁ_z%I del h))/dén
t &8yl otGPa® (000l L) nwd e tadalleyid toéxatan yngen nHEYOIRESs
added thereto qver. 20 m nut 1 r 8¢ Was mi
GG uRIET JLE-B0TT N a0 BT naree A St e
LAGRIE GUS - cABTDMY BBre hb onlmleresol Ud | sl uA ST adf et G PEME 3 -

reaction mxture to, Siop t] LRy
m%%ké\f]rheélz\ﬂgée o(et'ﬁerf&ét osc{':)%emgngggrg?gei%?géihe thus (Lo
mEptaineddesgams=tphaser vas rsigpgeat @edl thia FREEYE t114S

water and a saturated a ol ut Lop, L1+ £d
SB%/’é’fedaHﬁ]gaFoh%e'r%Oéﬁég ugngga#féntwg%i%t e?L filtrati o_r?,quewLS
afhenBal anbridasavaponaved addedr te cthr faFtdss FECERE t°

the resi due_was rifjed i Lhieratography
SERR Xdite “EERYT CAcE ateggyfl%(?élé‘:-a?& kf;é‘[@t %E%ebt ain a crude

spp@Eitnd 1614, Bheg)thns 108 Halddadiraarle HHFER 15S 0BERAT 565
noj st ure) was_added t IQReBfis tier1 etatned aried
WEF%%‘%VBT dH@?e’fﬁE% ag%aﬁ§%%%r?%lﬂe( 100 i) and the
ok ¥t arteydvessshigmed vat snbbmare enpéier Jrid tiagéprq the solvent
hydr ogen .at.mspher. f%gﬂﬁ% Abhefnd hesidue was
Wﬁ§| ?‘é%?ourr%t?gr B%(%el ﬁ:%td%ggdr action mxture was
pGelftea fuyl séiléda deie chirbrpbegramyy (Boapd? @y uRgerate-
educed pr.es T | Jugawas (Y bfhed bys sdllseaum-
lée? %rgslo)nﬁ:tooéir%g%h?/ %%&gﬁeget hyl acet at%, 10: ;,) to
cabbann(5.00 g, 50% moisture) was added to a solutlon of the

- (1, 3- di. 0x0 Y| hu35( 4y Bt haryndi met dy lpheayl) {1ps
O%%%%%ég(%% E?Q?ﬁ%’%/d(?MBEO 7 A 3N aquequs hydrochloric
mdetdre obast istArredsadden HPEPRFREITE8AsH| HHTET 8 t he

bt ai

[ 2. Bayrs. he palladium-carbon in the
SRS 251 S0 e S ey T T opane
reb2t Bony, mixsAre waslJeliiteTHELLo0e nitPeahdtt "Xture
wa ' far Loy Vater 4Q0rsdjcandaet pytified by
eggg’?g%%é{ g'gj(?ergr‘Lfg%re apdsrggd to the feacti on 1’9)&5%8 obtain
i3 isepae htduioma toaeR S DEFRRE nedYor §affete: ¢

{1-(1,3—dioxolan—2—y1)—3-(4-methoxy—3—methylphenyl)]propane
{(12.8 g, yield: B5%)}. A 3N agueous hydrochloric acid solution
was added dropwise to a solution of the cbtained [1-{1,3-
dioxolan—z-yl)93—(4—methoxy-3—methylphenyl)]propane (12.8 g,
54.0 mmol) in THF {200 mL) and the mixture was stirred for 2
hours. Water (400 mL) and ethyl acetate (300 mL) were added to
the reaction mixture to separate it. The thus obtained organic
phase wag separated, washed with water and a saturated agueous
NaCl solution and dried over anhydrous sodium sulfate. After
filtration, the solvent was evaporated under reduced pressure Lo
obtain 4—(3—methyl—4-methoxyphenyl)butanaldehyde {8.42 g, Bl%).
An aqueous solution (50 mi) of sulfamic acid (7.8 g, 0.08 mol)
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- phase was separated, washed with water and-a saturated
aqueous Nadl solution and dried over anhydrous sodi um

sulfate. After filtration, the solvent was evaporated
under reduced pressure to obtain

4- ( 3- met hyl - 4- net hoxyphenyl%ﬁ t anal dehyde (8.42 g,

81% . An aqueous solution m.) of sulfam c acid

(7.8 g, 0.08 nol) wnnl;ch tranllat ion-of PCT

spec/acf/07.07.06 113 and an aqueous sol ution (50 ntg
2 s50diMaehlsenistect 9(b giL) Oof Osodinin) chdeelirlded % §-a°- 10

solution of 4-(3-nethyl.-4- h enyl ) but anal dehyde
nqlg, xerg, 2A%B Tl foﬂ# |no>?g‘re1£é %Og %_) under _ .
GRS PALLPD) Mndnkhaenydd ute 4kas, st 18 dodl Hghorane (10

tenpérature for .1 hour. .Ethyl r.d 200.0Ly wWas-ceded
wklo UIHET FERCITUNTHi Q?‘Elrtehei ﬁ%&%%?gﬁ’aeé(i t . After the pH

t&ﬁpéﬁ%u@guﬁ@ﬂsl Hehase Buaslbetoeht (200 B8L{ owvas kﬁ}ddfﬂ to the
rg%g:;q%g] gg%%gré%dﬁﬁgég%%% Jeet @ef’\@ieagﬁegf they eb@ebs

dimied” organi c” phase was
pE&haraledrod@mhes @i th a satllv aydroeirdds aChAC ethyl

solution and dried oyer. anhydr. spdi ySehiatdtained
agehadie WBS| F?‘Z\?‘g otﬁl,erleﬁg E%I%/%D%tr%\l%%s evapor at ed under
oFEsHIGEdrpEeSHAE dparaoblaiwashed with a saturated agueous

4- (13- et hyl - 4- et hoxypheny LC.agidh (B5138cE, Aft
N§(i:‘fé| @lute@% a‘&%@?%ﬁﬁﬁf e'JiS (ellgt s@En)ﬁ(ﬂa%npl > 11) T er
sMeasaviengnthef s&teﬂ%ewhphev@ox@lt@ddug%aﬁmpgdﬁﬁﬁsure to

1) . LEWrats (nnl es $uryepanGhardsessRyyefjeld:
Oéi/é‘?uen %‘s‘é’drﬁeﬁgg?oﬂgr%ﬁ%%%&é%%l st%er group. (2)
gbgdm ni stration of Conpounds The conpounds were
suspended in 1%tragacanth liquid (solvent) . The

suspended conpounds were orally adm-nistered to the
(rabs Krsdojged)gastric tube in a dose of 5 nmL per kg of

bog¥ wei ght ,l)Furtherm)re, t he sol vent was

&8 n?’é?‘@%@d instead of the suspended compounds to a
MRQETBEnEON tafo Ragr PempipHe3p1VBASRR o6y EPer T Piter al

Bl ood hocyt e ;Count . Bl.oqd sanphesayenertek| Roted were
f(ﬂgm llhéng%gsceﬁalgg é%g &4 o

ng‘vena cava under ether anesthesia
ukddounsgadier oddhi mhttalat PeR 8F°YHhe sol vent or

S”ﬁpe. ed, ¢9 %Q%flbfa gmég]&{astransferred to tubes
d6ht ai mﬁlgllf;‘&DEA. e agso ute |ynphocyte counts yere .
neasurie Eompdiuysis mﬁ?eéﬁ%ﬁ%ﬂe@%&nséﬁp??sgal‘fﬁ% o
;gT%%%£99yTEESEL§$EﬂHEd empounds were orally administered to
the rats using a gastric tube in a dose of 5 mL per kg of body
weight. Furthermore, the solvent was administered instead of
the suspended compounds to a normal control groub.
(3) Measurement of Peripheral Blood Lymphocyte Count
Blood samples were collected from the descending vena cava
under ether anesthesia 3 hours after administration of the
solvent or suspended compounds, and then transferred to tubes
containing EDTA.
The absolute lymphocyte counts were measured for the
collected blood samples using a hematology testing device.
Lymphocyte count lowering activity of the test compounds was .

calculated as a relative value (%) based on a value of 100% fox

the lymphocyte count of the normal control group.
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Lynphocyte count [owering activity of the test

- conpounds was calculated as a relative value (%
based on-a value of 100%for the |ynphocyte count of
the normal control group. FPO5D2s P92427/ Engli sh
transl ati on of PCT spec/acf/07.07.06 114 Conpound
Lynmphocyte Count (Rel ativelVadl ue Based on a val ue of
100% for Normal Control Goup) (%9 Exanple 1 8
Exanple 11 11 Conparative conmpound 1 30 Conparative

conpound—2—31t—The—eonpounds of "tie present Laventl Qi
'V - . e
cotlprmmst rat ed superior actyXFRROCYERrS uélregm()grignggfor °
Conpar ative Conpound 1 is 3f ' é '

BU‘?\dval CLi eggj n
Japanese Patent Applicati JHFPTRIKSPIETR: %}6’85 167382

(Exempl ary Conpound No. 1-1344, Exanple 19), while
Exe@Rparati ve Conpound 2 is an optical isoner of a
Ex%aﬁ'EQU:Dﬁ described in Japanese PRatent Application

(Kokai ) No. 2003-267950 (Exenpl ary Conmpound No.
Colp082ive [QomeetEdl 1 Fornul a 31] H®’5 NH2 O

Conparati v, upd 1 HON O N2 Conparative
CoRBABRLALE 5 NESaseh

asurenent of | Bbs—of

of —Rat—Per+pherat—Btood
Lynphocyte Count (ng/kg) The inhibition rates for

each q%%meﬁ@&ugﬁs @ 0k BYPpAdscacinvensage dsppastrated
cal cul ated according to the equation bel ow -

supshrilbict peplFdte (%9 = {1- (I ynphocyte count of conpound
dose @, QuRihYPPN rE0iNé @fnppohdentizies@ogpowpd) x

100 The dosage of the conpound that yi vaJde -9E7382
d5awibes ihelZRAEB P?B?F%Pé)q&ﬁ%@%% c{;@lé‘tggg lg‘% the |
(8 1%ad Uompound WB24271Fng| ExhmpIarist)at wbAlef C@EpRrrative
spec/acf/07.07.06 115

Compound 2 is an optical isomer of a compound described in
Japanese Patent Application (Kokai) No. 2003-267950 (Exemplary
Compound No. 1-1082) .

[Chemical Formula 311

[\

HO S

NH,
Comparative Compound 1

O

[\

HO N
I o

]

" NHs

Comparative Compound 2

Measurement of IDs, of Rat Peripheral Blood Lymphocyte
count (mg/kg) .

The inhibition rates for each compound dose group at each
dosage were calculated according to the eguation below.

Tnhibition rate (%) = {1-(lymphocyte count of compound
dose group/lymphocyte count of solvent dose group)} x 100
The dosage of the compound that yielded a value of 50% for the

inhibition rate was calculated as the IDg, value.
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Compound 1D60 (ng/ kg) - Exanple 1 0.21 Exanple 2 -0.42
Exanple 11 0.39 Conparative .Conpound 2 0.78 (Test
Exanpl e 2) Rat Pharnmacoki netics (dosage: 1 ng/kg) (1)
LEWS rats (mal es, age 6 weeks, Japan Charles River)
were used after acclimating for 1 week. 1 to 3 rats
were used for each conpound:> (2) Administration of
Conmpounds The conpounds were di ssolved in an aqgueous
physi ol ogi cal saline solution containing 4% (w V)

culf ]

st-Febuty—ether—(3- LyCiOdeX%rln{ The,rats were
Ccawhvinilst ered the di ssol ved oumdsdirectly into

the stgnach using a nmetal gastri g tube in a dose of 2
EXRA™4E&r Tkg of body weight. (3) Measurenent of Bl ood
mageund Concentrations Bl ood safpkés were col | ected
at 0.1 nL/animal/collection fro the jugul ar vein
Exmindg Réparin as anticoagul ant undér et her anesthesia

at _pr erined st bmes after admmizgtering the
i ol

I 'nnd _camloc \worea
O A %Y

] rpl-es—were—pronptty treated
with nethanol after collection, and were placed in

(fggggﬁﬂ§ eLage until the tinme of neasurenent

treatment. After tr atin%_the %8§ulting bl ood sanpl es
Rigy Bharmacphiseiss (4eEren: bgs conpound _
ONCenNties QR Wi PedTRager edwakit daphghChrrasr Ralee) were
I'i'qui d chromat ogr aph-.quadropgl e r 4 for
aved |45+ BRAT HEEURENSeT o) po ot brE> ope Phanr Joed for
e5ah CiiiRdausi ng  phar macoki netics anal ysis software
the resulting bl ood

évvnnonljn:Professio from |
: %hceﬁ@?%ﬂ%%ﬁﬁ?ﬁlg§2ﬁg?%éﬁﬁPﬁsﬁ transl ation of PCT

spec/ apé/ Qo6 ddfe Compduad AUGH 6AR2ch RiEoTPEdeal
00 (U () £l Pl ddetiam
COf I%E%itneﬁt Tﬂi@%%lttss wei@ &acﬁﬁ&ﬁﬁﬁ@ﬁﬂﬁ ited disenposdti on
;iﬁpousééwé??igngnygggIéﬂ; Q@gméﬁﬁ‘ﬁgqhgeg %é%al gastric tube
in a dose of 2 mL per kg of body weight.

(2) Measurement of Blood Compound Concentrations

Blood samples were collected at 0.1 mL/animal/collection

from the jugular vein using heparin as anticoagulant under ether
anesthesia at predetermined times after administering the
compounds. The blood samples were promptly treated with
methanol after collection, and were placed in frozen storage
until the time of measurement treatment. After treating the
resulting blood samples by solid phase extractioﬁ, bloo@
compound concentrations were measured with a high-performance
ligquid chromatograph-quadropole mass spectrometer. Various
pharmacokinetic parameters were then calculated using
pharmacokinetics analysis software (Winnonlin Professional)} from

the resulting blood concentrations.
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--denonstrate satisfactory pharnacoki neti cs.[-Chem cal -
Formula 323 HOi NHZ Ol / Exanmple | HO/ i\ \ NHzZ
O Exanple 2 HONI O N -12 one Exanple 11
P92427/ English translation of PCT spec/acf/07.07.06
117 CLAIMS 1. Use of a conmpound havi ng gener al
formula (1): [Chenmical Foryfia 1] HON R3 (1)
0O (wherein Rl represents a nethyl

NH2 R2
group or an et hyl
group, R2 represents a nethyl

group or an ethyl
greups—ant-R3—represents

a -pnenyT group substit ut-ed,
caipohnd to 3 subsBPFuéfrs? s¥l ected frm  the group @i
consi sting of a hal L)

om alo kyl group,—a

cycloal Kyl group, a r al koxy groups a hal ogenols.6
B RRE éu kyl 28

group, a lower aliphatic acyl group and a
EG¥@e group), a pharedcol ogically accéptable salt 8.50
thereof or a pharnacologically acce

ahkl e ester £.04
Exdmarleofll for the manufacfure of a nedicament

for
treatment or prophylaxis of di seases caused by
abnormal . peripheral _.bl go e eRUYhimatenitical
whi cHPR Vst g’ﬁ’ﬁg%a%?btglesgng?%)%q by T oweri ng peri(tenher al
chhead diyapbecyie mesent 2nvekd cacess dHETo e afm 1,
wherein Rl is, t hyl oUD. kider¥Sg, according to
d%m%ﬂ%ﬁ?ftSrSEFléﬁsgiﬁr& ﬁ%gls 2 methyl  group. 4. Use
[8e&RTHINgolktuaay3alf claims 1 to 3, wherein R3is a
substituted with 1 to 3 substituents
yp consisting of a | ower alkyl
and a | ower al koxy group.
clains 1 to 3, wherein R3

IS a Exampis 1
HO™ % N
N, ©
Example 2
HO™ N T
NH -~ © OMe
Example 11 '

——— T N
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phenyl group substituted with 1 to 3 substituents
sel ected from the group consisting of a | ower alkyl
group and a | ower al koxy group. 6. Use according to
any of clainms 1 to 3 mhereln R3 is a phenyl group
substituted with 1 to 3 substituents selected from
oL fe group consisting of a nethyl group and a net hoxy
é p 7. Use according to claim1l wherein the
1. conposkithd & abipORRl ek ihhegoampaurdsysel eghed from
Cthe f Ilomnn or a pharnacologlcally acceptable salt
(R Or?ﬁé% d. ani no- 2- met hyl - 4- { 1- net hyl - 5- [ 4- ( 3-

met hyl phen ut anoyl ] pyrrol -2-yl)butan-1-ol, 118

a o- 2- methyl -4- {1- net hyl - 5-[ 4- (4-

HO%ﬁWﬁrol 2-yl }butdh-1-ol ,
(2RNHZ- am n(p;22 et hyl -4-{1-nmet hyl -5-[4-(3, 4-
dlneth¥ | phenyl ) but anoyl ] pyrrol - 2-yl } butan-1-ol,

(WhenRInoRa epgepe ks hy (meahyl - @FEQLIBIIOISa{i%(IAfl group, R’
r fa b | |
e iRl Q’é}zﬁgf‘netﬂé’oﬂ%yl E}E@ﬁ‘lls’ydﬂ I%Xllr %g%l}r]g g}’x.lbg}u?) fﬁ§grﬁsents a

phéﬂ¥9h8%95ﬁe?ﬂH?FBGPEﬁ%yWﬂﬁiyﬁr@P 3- %M@d@utaﬂnts(ﬁelec&edLbem
th@ﬁ:ﬁ@ﬁﬁl B8endistany OF £liiBed 1O rr? %%B%% gf grgup, a
ar olo caII acce tabl e sa is a r tedtgup,
Cy%lﬁglga &t o7 %ﬂcﬁlh9walﬁ§0qp¢(§ Bahbeerei dowke alkyl
grawmedi eaneidr f&d&pﬁ@fi@%ﬁ' g?!)@ﬁdaﬂd/quQQQ{(S %ﬁr%%g Ci’:lal e

hI omer%n t|V|t%p 10. Use according to
PRAFMAGO 80 %éﬁiynaFﬁ @ ééhﬁn?hqqﬂﬂfbprsa|Rhﬁﬂ@ase$ogICally

acq@@taph@réﬁtdﬁ endréynphecyte o
of clalnsrl to 8 mhe?ein tﬁgt n%d%%§h2%§959$$ or

for, PEETIRTE G BF OphYI St 061 It Gesasesaeais e bpnormal
perabheraﬂﬂbﬂmbﬁlDﬁﬁpﬁ&cﬂﬂeo@auhﬂﬂﬂhQﬁﬁlﬁh?&ﬂ”g 18ms B8 be
1mp§898dq3 qt%% an% of .cl ains to 8 wherein tﬁ
§f rp?ﬁ%ﬁﬁﬁﬁﬁﬁx?%PQﬂ'lﬂF@%@?ﬁﬁﬁ cefinli seases
f or Uwhl edncosgd.mgt ﬁﬁscmﬁn he wAproOMed: bys |a0\ﬁ{%rth Y grou rlio

peri;pheral b ood hocyt count. 13. Use accord
> o g%y 0 dl rg% %fSF %mnﬁhﬁr§ﬂéangs ér%?t@yh()

grohpman adults at a dose of the active ingredient of

a. 0.08Qd gggd%a&%gytéoényrny 9éﬂ€¥'1 to 3, wherein R’ is a
phenyl group substituted with 1 to 3 substituents selected from
the group consisting of a lower alkyl group, a cycloalkyl group
and a lower alkoxy group.

5. Use according to any of claims 1 to 3, wherein RS is a
phenyl group substituted with 1 to 3 substituents selected from
the group consisting of a lower alkyl group and a lower alkoxy
group.

6. Use according to any of claims 1 to 3 wherein R? is a
phenyl group substituted with 1 to 3 substituents selected from
the group consisting of a methyl group and a methoxy group.

7. Use according to c¢laim 1 wherein the compound is any one
of the compounds selected from the following or a
pharmacologically acceptable salt thereof:
(2R)—2—amino—2—methyl—4—{l—methyl—S—[4—(3—
methylphenyl)butanoyl]pyrrol—z—yl}butan—lhol,
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(2R)—2—amino—2—methyl—4—{1—methyl—5—[4—(4—
methylphenyl)butanoyl]pyrrol—2—yl}butan—1—ol,
(2R)—2—amino—2—methyl—4—{1—methyl—5—[4~(3,4—
dimethylphenyl)butanoyi}pyrrol—2uyl}butan—l—ol,
(ZR)—2—amino—2—methyl—4~{1—methyl—5—E4—(4—
methoxyphenyl)butanoyl]pyrrol—2-yl}butan—l—ol and
(2R}—2—amino—2—methyl—4~{l—methyl—5—[4—(3—methyl—4—
methoxyphenyl)butanoyl]pyrrol—Znyl}butan—l—ol.

8. Use according to any of claims 1 to 7 wherein the
pharmacologically acceptable salt is a Ffumarate.

9. Use according to any of claims 1 toc 8 wherein the
medicament has peripheral blood lymphocyte count lowering
activity.

10. Use according to any of claims 1 to 8 wherein the
medicament inhibits increases in peripheral blood lymphocyte
count.

11. Use according te any of claims 1 to 8 wherein the
medicament is for treatment or prophylaxis of diseases caused by
abnormal peripheral blood lymphocyte count.

12. Use according to any of claims 1 to 8 wherein the
medicament is for prophylaxis or treatment of diseases for which
symptoms can be improved by lowering peripheral blood lymphocyte
count.

13. Use according to any of claims 1 to 12 for administering
orally to human adults at a dose of the active ingredient of
0.0001 mg/kg/day to 1 mg/kg/day.



