DESCRI PTION  AM NO ALCOHOL COVPOUND [ TECHNI CAL FI ELDJ
The present invention relates to an am no al cohol
compound havi ng superi or i RMUNOSUppPressive activity
or a pharmacol ogically acceptable salt thereof, and to
a pharmaceutical conposition having peripheral blood
| ynphocyte count | oweri 9. activity that denonstrates
superi or physical pr odjer:t es and phar macoki neti cs.
[ BACKGROUND ART] Conwentiomat:l ycisotie treat nent of
i munity-rel ated diseases such as rheunatoid
arthritis and ot her autoi mune diseases,
iT @ﬁbi]“bﬂi_nfﬂl-amﬂptory drugs -such as steroids have been
used_agai nst i nf| ammtorx reactions caused b .an. —
abnof Wal =i irihe T ESponde” S HOWEV €, “Thi & 1T €At HERt o = o
=eiel3trarnes ol fapiceurbhes apys ea:md tlof sccaenstitute a
fundament al _.cure. In additiqgn, . whi I st abnor rrgl ities of
PRERES S Imigha> Sy S t BiRiC A0S aT By &en-Fepdtied to be
enk Aol Vad ckd bheansabnohadimbekesphard nephdi Lispisoes
for exanpl e, Non:Patent, Document 1) a drug . .has y Y&l 10
Coht JeVEITopEdE tapatite “Of tcOTTEC i AG T hede - °
~r3peef 1@l iztheshathe-cotheriband devel opnent of a met hod
- for suppressing. immune response is extrenely
i nportant for preventing rejection reactions, during
(zorganmandaeal | transplants, and for treating ac
preventing various aut0| mune_di.se; Hovever.,....
conveﬁﬂ‘o‘%“aﬂy Ehown ‘rrmﬁnoebﬁp?“es:izn?ls“ébc‘ v% aed
31 Eygk@spadnnad {GaM)ztand FackoldimusnETR): Iaraeulanmvm:ﬂft 0
denonstrat e tox C|t Lo .the ki dne dMer, ..
CLEPERDTg Tt her Bpr Bg" onﬁrl ARG ther r ggugg%l t“\lé éf“é‘?gfj%%'
@iz delty mseﬁrmt:etcch WirREshisuc lrzadeérse i denornal immune
effects these dr, ugs are Still unabl d ns e
T2 gHeYtat e"FHmJTTUstpr e&5TVE 67T &Ct é"W’e:Ltyhout gggusﬁ}lgl
f:haﬂb{ﬁ_{rs&ﬁﬂ decef fectsonskatuieve dlurtthesei €1 reuest ances,
attenpts haLve been de .t 0. disc £r,:0 ounds..having-,
| ow tqu?C?TV and suggfi“(ﬁ*g] ﬁgmnog%ppr esnge a%t&?vft%yg
rade dhe: fiold-oukngrisdtes exanplesiof iknoph cnset of dia
[ Mmunosuppr essant_s . 0 Gf..the erak ¢a) i
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Freatinm and oreventing various aubtcimmine disessss.  DoOWever,
reating and preventing

icen) and Tacrolitmis (TRL) ars known to demonstratse toxicity Co
= kidmevs =228 iliver, and alihough therzpies comblining bheir
s with steroids sre widely used io diminish such adverss side
focts, these drugs ars su3i11 unanle to demonstrate adoguats
immunosucpressive effects without causing sdverse side sffacis.
In view of these circumstancesz, attempis have been made o

discover compounds havipg low foxieity and supsrior
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imrunosunoressive activity.



I mmunosuppr essant (see, for exanple, Patent Docunent
1) : [Chemcal Formula 1] CH2ZOR, R 2R N--- CH2OR 5
(a) Rx. { in conpound (a),zRx represents an
optionally substituted I|inear or branched carbon
chain [which may have a doubl e bond, or triple bond,
oxygen, _SL;”-:flf'.Ir! ~-N(Rz6) - _group-(Yherein. RxXBzuppreszants.
r eprieSents iydrogeny? %ﬁ‘ﬁ%ﬁ%lﬁy Eﬂ%stftuted aryl ene
(10 Oplehakd yoSubst ctoted Hetecdar Y4 lerié, afad: my Have
. optionally substituted aryl. .optionally_substd t:yt.ed
lm%RHHEBEFE9¥é%ﬂ“ ‘dﬁtfo?@ﬂl%ﬁﬁ?ﬁbgtiiuted het eroaryl on
cidhe candrefmsal dichain), and Rx2, Rx3, Rz6 and Rx5 may
be the sane qr different and represent hydrogen or
al kyl }. CHe¥Rough conpound (a) of the art has as
3R§§$@anaL_“sgh§mﬁjuents two oxymet hyl groups
substituted on the sane carbon atom (nanmely, -CH2ORx4
and - ORx5), the conmpound of the present invention
i 5 i f5ehsfr 0/ caupoamde () si ATt fiBt: IR LhEs S @ CHPOAY -
., group and a methyl or efhyl group substitutedsemd hera,
11%%%%“%anGhChéfé%T§§”thé“%%r@égepon%¥n groups_
-t hes etod, ( 2xvderconpddnd, of s the general TFigrfiFa™b) is
known as an_ immunosuppressant..(see,.for.,exanpl &
x PAE - DO HAERT2) :Op“rdﬁg"rﬁjcdl “Eormil a 2] "NR'. +F2y2 X.
omb 1oWY(1B) =uXyti(OH2) HEREScEIN ENPEUAITTD) Ry I Ry 2 Y
and Ry3 represent_a hydrogen atom.ar . the khkeasx W
stfRBptesEint §7a-hydr ogern 'é{’ 0%1 an al kyl F}g[oup or the .
opk i k8s1 2y sfepresents fmtsinghel bondi6r “an &l IBfFeng =11
. group; X1_ represents a,hydrogen. atomkoiranral kexyesent
Rigrép, Yy represefits  a hydiogen atom an al kyl group,
nyakkexy @f elfpyian acyl group, an acyloxy group, an
am no.groun, an acylam ng,9oHPLLiot hedl kkelas esenrial

and
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arom (mamely, -CH.0RS snd -ChiUes !, Thg compoundg o I I
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! - that it has a -CE.07

cevention differs from compoung i3 18
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Al though it is essential that co gourd b] has a phenyl
group in its basic backbone, the conpound contained in
the pharmaceutical conposition of the present
invention differs from conmpound (b) in that the
corresponding group is a heterocyclic group in the
formof a pyrrole grou haV|ng a sqpstJtuen 2
nltﬂbgeﬁhﬁgoh%-Nbf@éve?lha tbﬁpduﬁ%“haV|ng g %F?Eb%ure
oAt L esenblas thekh&id ucthur enefotrhe coonpowmd in the
““contained in the phar maceut i cal conp03|LLopﬂp stEhe. From

PRITESERE - Fhy SITR6H-FSCht™ di§cho%ed whatsoever in this
coublizcati ofy, (3% tAeCcompoundnotng hergenes ah quﬁﬁ@Fav~JC

(c) is knomn as an |nnunosugpressant gsgehﬂior en- on the

%ﬁfﬁﬂ gb=pepisht IDg et B “F chermi cal” Fornul'a 3]
nig}%?ﬂ% 1@ .. CH2OR_ [In conmpound (c), Rzl, Rz2,

'Rz3 and Rz4 may be the same or, different. and..c.s1e

r eprie=E =& - h§ dT GYEI 5t oM 612 dn “acylr ™~ gt oup]. Althougjﬂ“;h:E

thqqugng ( €)e hasdone-doxynmtimel groumstfﬂanety=uﬂﬁé-and
CH20OR24) substituted on the ;cane. car.bon S hateoovor
copmERtion o8yt T FERTS, ?H%‘Conpohndjof t e present
i lventdeni -di fders fron1conpound (c) inthat it has a
-CH20H group and a nethyl or ethyl group.sphstitute;
3bn thet¥ERE Earbor atbin-as tEe correspondlhg groups
sndiher 810 ekRaaddiddean foal though . conpeundre)iar; *an
essent al group in the formof a phenyl group between
(Cheel <Y CHSFP L grdup and - Co- (CH2) 4- group in the basic
backbeﬁeaRLhereof thg conpound_cqntalned in the

har miceuti cal xéehpo it ojfthe .present. i nvention
'Qgﬁﬂﬁeﬁs_ﬁ?% ‘cogpoyind (c;%m'n tshat/ t he cg%?espondlng
grouchsoafheterocycllc group in the formof a pyrrole
group haV|ng a substlt Rt on;ghe &l %ogﬁncﬁﬁgrapof a
ipy FPEPEY} 0GP - afom ug A Eompoun t he generm
s:Eonmpka @Qk;P&Dkﬂ@%ﬂ:aSﬁaﬁIDWﬂUﬁUSUDBFeﬁsaﬂﬂ i gee=f or

exanpl.e, Patent Docunents 4 and 5 M. Ccahr, Fof-aa., -
4] XPREPOUES [T ~oH (4 ?ug’ c%)‘h"{)‘lhnde JpRz t

cH.€present =AChAl ogems dttoned enrﬂwhéh@ﬁetﬁy?* m a8

il Ptuent ¢ : £k AL - invenbion
cosentizl substituents, the compound cof tne present vent

it

diffars from compound (c) in that it 0as a -CE0H groun and &
rethyl or sthyl group subs cirured on the same carbon aion as the
corresponding groups thereto. In sdditicn, although compound

" nasz an easential group im the fovm of a phenyl g@roup Detween
the - {CH1.- group and -CO0- (CHl.- guoup in the Dasic backbon

. the compound contained im the pharmaceniical
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group, a hydroxyl group, a |ower alkyl group having 1
to 7 Carbon atons, a phenoxynethyl group or the liKke;
R3 represents a hydrogen atom a hal ogen atom a
trihal onmethyl group or the like, x represents O S,

SO or SO2; and n represents an integer of 1 to 4]

Al t hough conpound (d has t o oxynethyl groups (-CH2OH)
o substltyt ed oﬁ t he same carbon atom as essenti al

Uepts7 the coipound of the present invention
drffers from con'pound,(’a} n thatyit has a - CH2OH
grguﬁ/and \hykztm/ et hyIH grof}p}substltut ed on the
s&ne carbon atom as tfre gorrespondi ng groups thereto.

In addition, aIthough conpound (d) has a substituted . -
[iphempougroup! | '] £e0braATE ShackbiiETas taf essentrar Y
Lgroup, .the  conpau d cont.ad.ned:the pﬁagrmﬂ,&eeutrrtaio 7
Ea gt’)?r‘posftlhgn gl f¥ erg fgrgém corrpoundg(d) in tgat the, . .
cagorn espoRdi AGEFTEUTES T EL HEtSP0BY cF it groupti 0 Fhe: T e®
. hormof. . a pyrr. otﬁ RE0UPLQT DY 0L o@D o clﬂaw ng: ahe
“¥aBst fuent on the nitrogen atom On the other ﬁhand - .
1izenpoungekcthe Yerfer &P %r?mur a27R) FFRE ShER-S F hbeLe

| noguppressive activity is disclosed by the present

1|cant in Japanese Patent Applicati (ri)i %thgﬁey _Plg .
2002216738 qEPEreRt DB iREnE Y 8) Y EHE: tf&rﬁu’““%)’
M(E} =0 LOHR) ) 22 hrpoR 2R x5S Bei2: (Whebet ntREsts
Hd™ R2” represent a hydrogen atom or .an _ani_no A i)
1hpr obmmtiy ogr 60p; DRI FEprBEER T Yy drogert At GMor-a
hydrgny ~r gt esk mngﬂggjoypa ~dR4 repreEseit &- axttomeruﬁ

“al- kyl‘ group; n represents an integer of 1 t N
subepl eserd Srantet By i@ §rsupt =Y FYepr eseﬂtS“g“CS CftOg N

eel ky ene_gLaup; : 35 raepr-es@nt,sa,%haﬁytutgnmpa erbstituted
“TEABSEi t ut'e aryI group; and R6 and R7 represent a. ...
rtieytstnogenﬂ At 6ivE, DPTOVITGEH IPRAL Wi TRBTTY 4 fydrogen
- ALom. .Y 1S N0t sa: - SENgl8-heRd-0f i @l ineass (2-crCBifiors

arkyl éne group). I'n addition, a co Hgy‘nd of the,
_lg:enepat}@ﬂﬁmﬂ alff hapdhe correspch B

group naving a substitusnht on the nitrogen aich.
fim the coner hand, a cowpound of the general

nat has immunosuppressive activity is discloged by the present

arplicant in Japaness Patent Application (¥eokai} Mo, 2002-1E87IEC
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has i nmunosuppressive activity is disclosed by the
present applicant in Japanese Patent Application
(Kokai) No. 2003-257950 (Patent Document 7]:
[Chemical Formula 6] R® FC Rr' Ra~ICH]r. "i Y ZRS
{EO X, NR R2 [wherein R and R represent a hydrogen
at om an amno protecm oup..QC the. likey B3: =
atgRpLEEERte &1y dFEgen 3 t‘gm glp ayy%h &oxyTﬁr Bfotsectl n
51 QUBLLRAc epresentsCa 0L oweky at:k-*ylﬂ-g:w@up, n;
represents an_integer of .1 1a.6; X.represens-ap:: tn

Liif Natc

oxygeh Htom6r an T HEGhEY Tut'ed fit rogen atomor a
~adid-0genat-omSulestit it eds viist Biacloweet Pal ke HEWHF“or

the |Lke, Y represents an, ethyle oUp 9. thed izkenso
aﬁzldr@yb‘r*es@nf%&aaﬁ A ky[i n’b‘””“‘x‘k bif i

ene ‘group aV|ng 1 to 10 carbon
L—éﬂﬁﬂﬁ‘@L,&he—lnke R5 represents an aryl group or
substituted a 4 group or the like; and R6 and R7
i“%%ﬁﬁ%%enf 5“ drogen atomor the like, provided that
when Ris a hyﬁrogen atom Z is not a single bond or
| 'inegf al kyl gng group having 1 to 10 carbon atons].
énﬁvhﬁmpbiftheSEVblﬁcﬁnstances{j is desired to
i scover, a pharnaceutlcal conmposi tion having | ow

;

§

tOXI URt@’r and superior inmrunosuppressive activity. 1
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ahtz:Dogunent ol dditreanat-fonsds Bubhi, cat isgrino protecting
4/ 08943 ( EP627406) Pat ent cunent, 2] WCW,
g LnPefPﬂéﬂfoﬁél“DPubl FEafr T ARDG 67 86068 l5at PEnt™ Docinre

%% Lnter natihanak: Publ-keation WOR8: 45269 wfFPatert
cunment 4] Inter natl onal Publication V\gqg OQ&QJ,?; R —
reppaseFis BECARBRECS]ST it &Pnkt i ‘orial” “Bubl'T tat 1 on-

- V003/:029205 - 5[ Rat efj=-Decunent H]rilapgresePatsent:itutad

*“Application_(Kokai) No. 2002- 167362 [ Pat ent. Dacu oo
wilh JapRiifes & iPaEt Bt S Hp T AT 0#(’Koﬁa|)’ 2"0%5 fé?ggg’_

Gf(‘\NBn Pat:ent] sBacupBRipAseki-dney dNtdenat sonat hayéhz Bt 10
ca*"ﬂoh atoms o7 the like; B reprasents an aryl grour or
supotituted aryi group oY the like: and B® and R’ repvesent 2

I 1] L] a
¢ ' he Lii Aded that when E' 18 o DYCorogen
hydrogen atom Oor She 1ixe, provides that when X5 I8 & o g

atom, Z is not 2 single bond or linear aikxyiens group having 1
to 30 carbon atows] .

To wiew of theze clroumscantes, iv ig desired to discover
4 tharmaceutical composition nav ing low toxizity and superior
{mrmnosuporessive activity.
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(1997), Journal of | nmunol ogy, vol.157, 4691 (1996)
[ DI SCLOSURE OF THE | NVENTION] [Problemto be sol ved
by the invention] As a resylt of conducting extensive
studi es over many years on pharnaceuti cal
conposi tions, the present inventors found a novel
phar maceut i caI corrp05| tion havi ng. |, ow f oxi C,I Ly and
[NEuFerkor Jamamrosuppr és87e Het 1*\‘71°“t*y°“?hat s usef ul
- Agal nst rei-ectd qn_r.eacid.onscduring 4sa0i OU3SDr gan
T ‘transpl‘ants or skin transplants, autoi nmune di seases
or other immunity-rel ated di seases such as systemc
1i+p%§jepynhefmt qQsysyrihgumatoid arthritis,
‘p“o1 ynyositis, fibrositis, skeletal myositis,
[abhegsteidd $ot @stxe@:arbtﬁl-‘fr EEVSIS d8-mat onyosi ti s,
scl eroderma, . Bahcet's dis ~-Chrahp! s ﬁ:use.aSﬁ,rwaw
ul cebatd VESEoFi 11 < EUf of m(%a% hg;)at itis, aplastic
,,Lgngmra,,,mdfa@pamm:& thnoprwcymﬁemha [;R}i"ﬁﬁr*a inVenteTS
aut oi nmune hermﬁlyh C.anenm. Lt iRl 8. Sl b0St@inizy and
foait 6t MiTe Bomphus, psgﬂrel a%ﬁscguvul Sgr?s angiitis,. ..
suMegener-m ﬁgbam:mim ‘aveiti ety 6gkhen’ S St ot et
i.diopathic . interstiti alr pReuMmilia, Goodpastkueess skin
red YR Simd = §ar €O dosis” “al ﬂgr gi cbgr anul omatous . _. .
:vARghidds, Brenchinate ASERABSS PO GAFAE t FRInitY Telated
cardio jopathy, aortitis.syndr cumm;eesggryoaﬁmaab__
A:ERREFELTON “Syndr one, primary “pul nonary. pertenS| on,
4P Ot s pe;pthmirgt:s1 g 1$,yndﬂ3®ﬁ‘él- i Ry =B oy =
hypert ensi on, oid. nephr ok ;.- IRAREANOLS sclicroders
ZREPAF opat iy, mé rahbpr oliferative gl oner ul onephri t i s
- feeal = gk trrael, ar st by oSS S8 r S ERPELTE ‘Fl%p‘m”rfl s
myast heni.a _gar avis, 1nflammtory: heurepakhyic atopic
=S REETE i85 Chr6RT ¢ ‘p'hot osensitive dermatitis, st
{w@bph&tmmnwww, AECHBTETS RATCeY T1 Sy HETham &

chor ea, SCl%go ISP QQH%I,DHSQE ﬂéﬁbﬁh&&car1s angiitis,

=

l'
"'C-'
[

ST RSGFF A dependent  dr abet es, juvenile diabetes,
w0 Cles0si®E . ghoaEtif oFFRFEER| S, SFGAT Repht Opat hy

t ubul Qi_nt erst Jtial nephriti.s, vprgl’T&_}F-yyb;hrlal agyrcoides:a,
i FEToSTE T BT ary scFer 0S| ng_:]1 chol angi tis, fulmin aattu‘Lls
ahepatict r:Sﬂ-ﬂLyu}*ﬁalﬂuHepa'EHw@ EVAR P eontEE T der at i ti s
and, septl cem ~nfecti Mhﬁagt{mm;_amymm aEes
CHT YR T pr b??bzoa_n %ectl ons, cardiovasgular, .

= ghseases psuchrag: t%’r:)@}ﬁab A TSR Ot ar it Hmegaly, =
mg%gy% hmi a, . angina. pectori §Lc:§&ndlrae tsehem a,

%49° errﬁoTPsm aneurY vari x angf ci rcuI At OLY. o2 o
sdbserdererhritis, fpcal glomsrilar seiezoscs. foeric

nephritls, TWyYas thenia gravisg, iniiamhzioly seurcpaihy, 2L0DLO
dermaritis, chrounlc phol oeensitive dermaiitis,
ngpcrp:e;cseﬂ51tivity, Secubicis wloer, SYQspoam’'2 chores,
solerosiz, sdulit-cnsel diabetes imsutiin-dependsnt 2IEDETES,
venile disbetess, BLLETOSC.RILRSLS, glomeralonephricis, Igh
naphropathy, Tubuiloint eratitial mevhritis, primary biliaXy
cirrhesis, primary sclerosing cholanginis, fuiminznt hopatinzs,
wiral hepatitis, GVHD contact cerma 5 &nd senticenia
inferticns such as fungal, mysoplasna, wiral angd protczoan

- - vyt +AqL Zaq
infartions, cardicvVascuiar Aias=sses such as cardiac Zal_Uure,

thod ina pactord rardiac ischemza
cardiomacaly, arrhythala, angsis pactoris, card = . .
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central nervous system di seases such as Al zhei nmer's
di sease, denentia, Parkinson's disease, stroke,
cerebral infarction, cerebral ischem a, depression,
mani ¢ depression, schizophrenia, Huntington's chorea,
epi | epsy, ccnvul sion, hyperactivity disorder, ,
oncephalitis, nmeningitis, anorexia.and,bulima..and. . ,
srovar kbustih iSeas esSsWerF s YRy rphorta, T &UKT i &, “polyuri a, |
e thagyria, and. di ahetic.rati pepathy siandipartd dukarty.
“against”rejection reactions during various organs.
da-dcranspl aatisitemd  skihreastanspFant s,~4nd~ aut oi mune
di.seases_such as.system-C Lhpus @sytdseratpsus;izophrenis,
cex ittt oF 4 ST s, mul'tiple sc|erosi éma?rdw-ﬁtto ic
wosglermmabnt & syhoFIus sPakeDb] e CCEF FHE presént 1 nvent i on
4 S 10 provide a . ;pharproeutieal agonpasi thonbebittal nhng
~a €l “ammo al cohol conpound_having | ow 1 ox]€ity.and;
vaSLper isdEek ARBIMOSUpPPesETR € act FUT Ty, a* ™~ 7
_.pharmacael ogically..accepiablassaliatherapfzer sejsetion
S=pharmacol ogi cal 'y accept abl e sal t thereofs .in
readdiddOrErshace I ¥ouss CHERTY &F 6 UFStover a ]
. bharmaceut Lgal , compeskti eneddat sacusef Wysteridi seases
“¥thlUsed by abnormal peri pheral bl ood.|ymhgcyte; count
ergideso dot hr e ol &rT10' 'be 'sbived by the present
U nygné‘ivq@%i;si 0 provide a pharnmaceutical conposition
®“PRat 7's Useful for the aforementioned . diseases. . nasse a
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[25) a pharmaceutical conposition according to any of
(8) to (25) wherein the nunber of administrations is
once per one to three days, and, (27) a

phar maceut i cal conpositionLgccording to any (8) to
(25) wherein the nunber of admnistrations is once per
day. [Effect of the invention] A pharmaceutical |
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In the above fornmul ae, a "hal ogen atont in the
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IS substituted in the aforenentioned "I ower al kyl
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salts of am no acids such as glycine, |ysine,
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281 Et Et 3-MeO-4-Me-Ph 282 Et Et 3- MO 5- Me-Ph 283 Et
Et 2-CF3-Ph 284 Et Et 3-CF3-Ph 285 Et Et 4-CF3-Ph 286
Et Et 3,5-di-CF3-Ph 287 Et Et 2-Ac-Ph 288 Et Et
3-Ac-Ph 289 Et Et 4-Ac-Ph 290 Et Et 2-CN-Ph 291 Et Et
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Exenpl ary Conmpound No. 23:
2-am no- 2net hyl - 4-{1- met hyl - 5-[ 4-
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AT TI) R1 Step A3HDN NI I N_RO0{l) Inthe
af orenentioned fornulae, Rl, R2 and R3 are the sane as
previously defined, R4 and R5 may be the sane or
different and represent aniam no group, R6 represents
a "hydroxyl protecting group” and Q represents a
| eaving group. There are no particular limtations on
the "am no _protectingigromp’ d-Buihe defioditEon:of 2°R4

halgAEs FE PGV Ided 11 ;g:g gm* am no _prot ecting group_ysed:c
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exanples inclu ower. .ahi; phadier-aeyl scroups and
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wi th the conmpound having general formula (I1V), and
exanpl es include aliphatic hydrocarbons such as
hexane, heptane, ligroin or petroleumether; aromatic
hydr ocar bons such as tol uette, benzene or xyl ene;
hal ogenat ed hydrocar bons such as di chl or onet hane,
chloroform carbon tetrachloride, dichloronethane, -
chl or obenzene ot .gdicilorehenzenes eeherdlxuch 8% =¥°F ©°
di et'hy1™ et her, diisopr opyl . ether, tetrahydrobusane a=d
rawdizaxenisl diomeeisy &Ei§ne ot diet hyl ene gl ycol _di net hyl
ether; l.ower .alkyl:. Rirkki kesnisuck=asoatéioi-t Fite or
3¢ 5Fgpronttrile; and, |ower, al kyl ketones such as
pregeetbhe Oroamst hyFr ety E RBYdhe, preferably aromatic
hydr gcar hons, and nore preferably benzene, tol uene or
Sl o : . L . _
xyl eéife* Thére are no part. cqlﬂ%r Lingtatbi-0ps:onithe is
basesruseeri A2 the @PEPaMert' oited reaction proyided i Lo
activat es.the cqupoung echamicngs general SF8F rift a1 Uy, 7
Pt exanpl es i ncl ude or ani ¢ ,apLNes) , Sueh; asnd a cowpound
n1tEdethyl anfpeind FeHot§| AmHE, diT sopr opyl et hyl ami ne,

N- et hyl gor phol.ijre,;1pyri di ne,
haﬁ?‘%lﬁﬂ-%ﬁ%t ﬁ%}lo#ainli no[) pyridine, 4- pyrrolidinopyridine,
N, N- di:eetddsl aniline, N, N-diethylaniline, cy i
1, 5- di azahi Gyc| Q[ dood]-EORaS: pegoneral Toxmla 1l
1, 4- di'azabi cycl of 2. 2.%‘,09; ane ,..( DABLO) ,Bing a compownd
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In Step A3, a conpound having general formula (1) is
produced, and this is carried out by hydrolizing a
compound havi ng general fornula (V) or general formula

(VI) in an inert solvent iiFthe presence of a base.

There are no particular limtations on the inert

sol vent used in the aforenentioned reactions, and
.. .exanpl es_inclLude .igthergastichieas sdi tthylyE€ERers °°
BYSHrTsopr opyl ether, tet ‘r%&hydr of.uran

=L I Jran, ,di oxanesuch as
~ordepBtthdxferhade; o dief FEREGPYCBl T di met hyl et her,
_ . aronat i@,%yggocgé@pﬁﬁ SUBh: a3 t aldéne, eBERZERe or
14 chdiem e tnosEl

xyFéne: "ha

ogénat ed hydr ocarhons ;SUCh-@s; nydroxises, and
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raw mat eri al compound, base, solvent, reaction
tenperature and so forth, it is normally from 15
mnutes to 48 hours, and preferably from 30 nminutes to
8 hours. The desired conpdunds of each step of
Process A are recovered fromthe reaction mxture in
accordance with ordinary nethods . For exanple, in
the_case of suitably:.newt ratézdng theseeacticon=/TXIur e
or WHER THpuri'ti’es are present, an._ordani.G sokvemst znd
i coSHED @ ethyepsetade thal® | % HEI“H et b;i‘w th wat er
I.s added afte wNgathe {npurithes by f9+F-E€ati on,
ourahd-arter E\ﬁ‘/a%hlgﬁgg)vm F% water and so fortl,: hecrciesion
corPganie dayer centwiNi § PRET BT gd conpound is
separated,_.and after drying w th anhydrous nagnesi um
ot suPfate”or ‘antiydrous sodiumsulfate, the.desised:n which
conpeundsk st obt @medtByne St PFFRg of T the sol vent .
The resul ting, desired compound:cans becseped det &nd
2 FUETT8d A5 mecessary by suitably,_ conhi gk ng..endinaryz; .
coBhREdsavsug weas rateePYeHA I'Fzat Tomr repreci pitation
_or_other, nethod gomonly used for separation and
[Cxit Ficaf'ifon of or gani ¢ corpounds, exanpl es  of whi ch

i ncl ude absorption col AMEchr omat ography using a

carrier such as sili g,a\gvekg,mﬂ&im na or
Peavesgifiesi um si | i ca gef~ based Florisil; _a net md using a

synt hefi ¢ apsyr bent suc@_g?? partiti (/mg,(;elyﬂ‘u NP E
chro hy using a carrier suchya Sepharbl,exé}LH 20 .
9Phdr nfaci a) . pATber | iTe XAD-11 (Rohm'atid Haas' of TR
D ai gh HP- 28 (M tsubi shi Chemical) o a net hpd usimg

i on @xch@nge chromat o§8phy, and a forward-phase,
reverse-phase col um_ _chr tiblgr aphy net hod usi ng

silica gel or alkyldted sillica gel (and preferably

hi gh- perfornmance |iquid gol?mn chr omat afjr aphy) 4 and "
el utinggwi th @3sui tabl e WPuent . 36&Em(ﬁé/n%ﬁgé, fhen R

it jbg-Meeessany to separate isoners, | st s GAn g g

separ at ed, hy the aforenentioned separation and 5
purificatibn means at a suitable tinme eithervifol | ow ng
conpl et #idh of the reaction of each step or follow ng
conpletion of a desired step. Process B is an

al ternative process of process Ain which a conpound

having general fornula (1) is pgoducedfrom a cofrpound
havi ng geper al Eiﬁr%la_,(ll)H@f\géheféﬂwf . a Rill).
D .
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NUu RR NHRz O Step 320 Q') A~ [IF] \M2 R
[Minn R Rrrr - --~R tc~RalNNRRR 6--
tiRAR RO [Lz] f1Tli St¢p B3 2 HON v v -R Mor
M) Np:2 R™ i3] In the above formulae, Rl, R2, R3,
R4, R5 and R6 are the sane as previously defined.
Step, Bl: _ln step,Bl, aconpaups:hawi ng genemalr:f oF M
(V) “r§ prvduced,” and this is carried out hy.reacking a
«aGONROLING Hfaviengrgererial=2ferfl £°¢1 Ff*4and a “conpound

having .general . formyla C¥ L)rdte anzpraert Sgreentcyn
al-%H—‘Fé*'“bge‘%’eﬂn‘cﬁggé?g'ﬁ%%phoﬁus oxychloride or. oxalyl senzere
poiahtlenkder heEhi erreactd GYFECEaTTred out 7T n"accor élghce
~_with a known nethgd. (Such8snt he:dretbodi deserirsed= .
oY 3V IGEG! tf“gle’“"’nﬁef'l'azrg? '3;%81 (1997)). . 37 . There are,Noorpenc
chPRfdeet| aration tattanslon cehe i ert “Sorvent T used i n

t he . af or enent i ongeh.Leachion asandeexdnpkes:i il ropyl
°* #f4phatic hydrdcarbons such as_hexane, ,DEpt ANes: crpyie

‘iéﬁﬂ’&#mvahydrcfuraz, dipuans, CimebnorRYST
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petrol eum et her; aromatic hydrocarbons such as

tol uene, benzene or xylene; hal ogenated hydrocarbons
such as dichl oronmet hane, chloroform carbon

tetrachl oride, dichloroeth&he, chlorobenzene or
di chl orobenzene; ethers such as diethyl ether,
d||sopropyl et her, tetrahydrofuran, dioxane,

i et hogie{: ane(,ﬁrcedl et hytenelgl ygolcrelen:«ﬁvt:zttl*lamJr etafei
mel*b:?/véef Al nitTiles such as, acetopiifili&, Qkormamide,
cslpb@cplml tm-héb AHE BEWSPTHIKYI® k8t Ones such as acet one

0% IRVl ethyk. ket eReznpt eferabeyhar on@riignie; Water;
ok ‘“h?dr'o?:'a‘r‘bons and nore preferably ben;er;gecor —toluene.
or Alikhoughl tené sr eAct o R IFEAPET At U Vari es dependi ng .on

the typa%f AL RBLerd-ak eonpoUsd A6 OFVERT:, uﬁﬁs%—%ﬂd’
SNEFOrth, i's_ normally from0 to 2

2k v&rﬁﬁeta@rgﬁ fDrToﬁfrF%ﬁ?ﬁst émpefattre To 1 g% aJA]:Idt hough t he
reactigp tine varkes -depending ond bestypeof 2 Fatipd
‘ﬁ’at erial conpound, base,_ sal vent, cti.on. temperature

soanght §6 FERMARclit CESTHSITAI TY-F r'om i% mnutes to 7

dagﬂ_, -and.preferabky.ifam 6 hours to 3 days. Step B2:

=1 tep B2, a conpqund havj ng gengral od AL Mided Sn
pr odticed; 2aRd™P A H-$UCET r1dd 6Ut "Usi ng the sane

met had .as. Step: BLausihgs ap-eotpedntt handizng< genet a1°=
“BF 6l a i I) and a ¢onmpound 1hav5[1gh generak forayka metal
def\hdd bvispdps>BF22FHSFep~33,77a conpound havi ng
ngg eral. fLorauba (lohius cereduced, safidid HEEFR= carti ed
0t ‘by ydr olyzing . a corrg rLd h%\/ ng. geneak. .feraaila chivm
nf:.(:?e/} Dru gegoRpBhd q}é\?"rn eral For mila (V) |n an
nmm g_i,séfnjﬂ\éamel ngd41e rph@&em&*@ﬁb& :paBs T FREFESAr® no

ar Timtations on the Jnenesolvents usediin
,ﬂtlﬂ‘euaﬁmmﬁfﬁonﬁdﬁ'@aﬁt i"6hs" zi‘lr%:d eiarrpl es incl ude

ey ethggs'%HPh“aSvdt€¢$y$'ebhEE; ﬂmrg@gp@9y|3%%%erﬁ mebzal

et rahydr of ur an, _di oxane Mnerwo&)égt Dane;sQkice o
mydRethiterrigl Féol VUi e RYT "t her; al cohol s such. as

ﬁdratg§nql Sﬂﬂﬁiﬁ@L,aﬁhxﬂdimam@hc ﬁ¢4ﬁ%3ﬁebghtﬁ6a muIch &=

tanol i sobutanpl , t-butapol, is0amunatcehel,
1381 u1ghi @tlhycr}éﬁ‘@ gIE'?éoTT“ ity cérin’ octanol ,  cyc] ohexanol

ht 1 3 13
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WO Ereferamlv sooiwi hweroxide.

- . I
. remoerata varies depending on Lhe
rltheugn the reactich cemperature varle I

; T, b nG forsly, dE 18

fvoo 0Ff vaw maisrial CORROUne, nolvent, base anc S0 XCITwE,

o T = TR ED i Ly

N T T [ e L il

Yy Swom -70 o 1EUTC, sreferaply from -30 to 1n0?C, and
AoYmaliy Srom - o 150 pa
Fa - — T'.:.“l-e&
morye prefarably in the wiginifty of rooml Lelizelacd

I'h

o b vari Sggending on the Lypo o
although the react icn btime waries LER =

1 rant aption CoMDEeraturs mo
raw maberial rommound, hase, solvant, reacpion Lempera
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N, N- di net hyl acet am de or hexanet hyl phosphoric

triam de; water; or mxed solvents of the

af orenenti oned sol vents orsgi xed solvents of the

af orementi oned sol vents and water, preferably m xed

sol vents of al cohols and others and water or m xed

solvents of alcohols and water, and more preferably:.a
wagniixgdwisolesE 8FS et Hanol: t'é roa'tﬁ%‘r"bfﬁcfgcﬁ aE%a g/a%[er"
1 Ol3.8: lxed,solvent - of-retianpl z;and iwat edry iitheketar e
“no particuldr limtations on the base.used in.the ...
arpflorerentHorfed ™ 84t oh S proW et - onl'y acts i n fhe
aeesisr ed-bydrol:wsis: £ eaet ignai andh ‘exanpEéstincddent. The

al'kal ine netal carbonates. such as it Lynm.cardqnate

resodiien 8er BRICETBF=pdtas SFuRT AT bonat e, al kaline
~o DBl Al bicarbonahes -sueinas bi-thham hypdrogencardsonat e,

sodi um hydr ogencar bonat e or, ﬁgt assi.um _ ...

AR BAT e Lo cal ¥ o method commonly used
rebydriodenEar bohat &S TaF kK il ffetal CHydr i des such as

ok thium : by ded dew-sediamdiy dii decmripobassiuhs hypdrraess
al'kali ne nmetal hydroxi de&ﬁ.SJJ.Cleasqit'g&'agﬂgwﬁﬁx'ade'
of soui Um*Hydréxi s TP > Pot @ tm Ry droxi-de;” and,
~z@l-kal ine:nngtakialdeoxkdeszsuchaasr hidhisinrmet hind @&l
sodi um net hoxi de, sodi um et hoxide or PAasshiBucn 2
baeefFloxiidé  / pt FErEH YEaik4d iTWE netal hydroxi des,

(S]]

and

-=0DF £ pr ef.er.abl ynsodi-ua by o;;‘dtg zﬁia!tw'u?gfh;pﬁ}é as Se"_-:‘fl"aaaex
" reactlon tenperature_varies depepding..on dne: Ly¥pe Qlen
LEral REEEFREL=C onB8iiTd * "8 ol Vent, "Ea‘s'é and so forth, it
5985 NQNRE ¥ romeniz81t0 458G hopr eberablar FRERFESB0 to
100C, and nore preferabl yﬁ.lzp_&t he vLelnity -Qf -room
cHrempRPEAUTY. ARt houdh "the Yeattion tine varies g
CEQgPIQQg%ln:g‘j?@n E;E:!E\Bofﬁ %/mr@f 5 t1 1A rmiée Dir"aiﬂ;f@dtn}};@tﬁn g Hyas&ss
“solvent, reaction tenperature, and . $0:508 thyrdkkcbSrachy) |
Lamer B F S F oL E i TR ST 6" 48 Hour s?‘ and prref erably
of4 en.g0.iputes toibtieurdneThe desired conpounds of

each step of process B are )LLect ed, fom-Lthe izcmers,

r eactHER=AT Rt Ute "‘i""l’f”atbo‘r:'déjnagghvmgf% or di nary met hods. _ -
: FQlvexapplies dopat-bBectase bk slbywdiy AERE r AL Png~T he*™

reaction mxture or when LApurities .ake pres8ity an
SWigaRRE =8 giSremt a%u%h*%%“aé}t'ﬁyf"écet ate that is not . .
ciSGibhe M thhavatee:iss @ddedhatted TeABvify thé ™=~ °%
inpurities by filtration, and after 39 washing wth
Chelt $ESaR8-sO"Forth, the organic |ayer containin
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the desired conpound is separated, and after drying
wi th anhydrous nmagnesium sul fate or anhydrous sodi um
sul fate, the desired corrpound i s obtained by
distilling off the solvent® The resulting desired
conmpound can be separated and purified as necessary
by sui tably combining ordinary methods, such as
crystallization, reprecipitation or other nethod
PD“C% nly used for separation_and purification of
orgapic con‘poundsc exanpl es %f vvthh i ncl udestep G2
b.s\l |on col_ﬁ'ﬁ_éhr_rmat oGy i Tarrier such
MRS sii | | or magnesi ugnsddl i ca gel - based
FI orN%lRf ? 6(3_1u5| ng a synthetic adsorbent such as
par hi on coI unmt™chr omat ogr aphy (sing a carrier such
ephadex LH 20 (Pharnmacia), Anberl | te XAD-11 (Rohm
and Haas) or Diaion HP-20 (M tsubishi .Chem cal) ra_\
net hod ysing ion exchange chr omat ogré}ahy, mnd aj ;3
farwer & phase, revé9éphase col um
RITETH0 sfig silica gel oy—~a| kyl at eg sili caNFgﬂadﬁ (paﬂnd
prefer akpal" hi gh CE;Q;FI ée/al iquid colum
chr gnat ography) utiing with a suit &8 el uent.
Fur tHérmore, when |t I neglessary to separate i Somers,
i soners can be separg’t @d by the aforenentioned
separation and purification nmeans at a suitable tine
ei ther follow ng conpleti En Ofﬂ reacti ons.% C%ach
st efspor4 fol | owi ng conpl desired -
Proecess—€+3% a pr oces'éofon produ Bﬁ ng a corrpound havi ng
general formula (I111). [CHERcal ®Fornula 13] 40

Process C O Step C2 R ShgpyCl 7 Ro'~i~aH -~.~- R ~
OH NRLR5S R CO2CH-CH2 (Tajj iV[jl) a Rs | F2 Step C3
Jt .~ N, — 3
'R: mD Step 6 N
D/q.__i/\ rI\L ) I \‘r’dNH R_
\-NH = i
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O XY
R’ r?\/\ Step C8
_secT Ho N —
NH 24
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O1-0 R ONRARS ~2 NR4A 5 ° 2 (kill)
Rs Sep C5 Step C4 HON NR4RS Rz (XTV) Step C6 /~[ M

A~ ~NHR2 \ NH.?2J 3 Q(XCo R Step B StOp C7 HO®
N- - - N2 2R NRAR5 R2L(IIl) ~. Rk R Ys, R6 a d.
O are In the above fornulae, Rl, R2, R3, R4, R5, R6
and Q are the sane as previously deflned R

represents an_al QLPup haHERGaLit 2B rearBON: &GS,
Shﬁéﬁ“aF"ky%‘ YGrSup T havi ng 2 to 20 _carbon atqus ahp{e;;pcz;s&dm
-~ Withopi dheter baatwm? &8 aFK§FYrodp having 1 to .
car bon_ ato,nB 4] _substit uhedryhdi anzar y| ~grEahpsd 1”“” e
SAREGMaL T heterocycl ic group, an al Ig%yny <O QuR shavinga:2
a,gﬁvaogeahzbdmaamn% taalRyAGT Grotp having 3 to 20
carbon atons_interpesedwhyihia hetgr.o=at ohf=an SFKYNyl
23 ¥ G EHavt ngcb' to 20 carbon_atons. sug stituted.- W th an
a8 20EeUPD Oradmonat PEs heéfefot§elt & group, an al kenyl

group _ having .2 1.0.20; carbon:atens;cman aal kY gESLP
CARA 7GO3t 5D

car bon ataons |ntenpoz_§,d - Lhoa heher ex
hadlomz an abkemytorgraaps HRAS car bon at ons
substitute d_wi,th an.acyl grcamw.-orﬁammm‘tﬂwén” z te 29
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X o . I
1i. aroup &nd interposed with a ngterd avom, 0T o=
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carbon atons substituted with an aryl group or
aromatic heterocyclic group and interposed with a
hetero atom or a cycloal kyl group having 3 to 20
carbon atonms. An "al kyl gr®dup having 1 to 20 carbon
atons” in the definition of R7 includes |inear or
branched al ky groups having 1 to 20 carbon atons such1h
as the aforenenti.oned. 'L owersaldeythongsoup’ inoprposed With
inchupt yd ot FECRYT Hé%?";ﬁrr",g é-vn\gt*hyl hexyl ,, 3- .methyl hexyl,
1 4 o8k hyb ey i obs metdiy RReRyHY MpRoPyT bt yi, 4, 4-
di net hyl pentyl, _oCct W .n:lzBihyldtepuyhioR:utethylLhept yl,
ﬁ'Ei?rl"lﬁé%%?/tﬁ?fe‘ptfl T‘”ga;:*)r%et”h% he%tgl, 5-met hylheptyl,1 | o-
redBrTRt b heptiyl 2-tetpropyiepErRyt, ZFECRyT exyT, =7 T
5-5. di et hyl hexyl, . NonYler 132 - AESAPLQGH Y gty chicbusyl,
etiretA§Hott yI5 "5 met hyloctyi, 6-nmethyloctyl, 1-
2 - 0pY L hexylty2- ot kgt MepPtaosuby be df et Ry hept yi*,
1- et hyl nonyl, 3- net hyl nanyla - 8: edhyilnodyl
megzi@t-ﬁyr%tgfﬂr‘:“ﬁ%fﬁai met hyl octyl, 7,.7-dipethyl.ost vk, 2-
nettndec)bpeds 8t dimehiy RomIRe godecyl”, " tridecyl, * "~ |
. tetradecyl,  pentadegyl...13,7%kbout ¢l et hyBdodgeydsnioouty .
difeiadedy T " at 8, 12 trimet hyl tridecyl . 1o . . 5.
: -ABEhy] penkatiecytictiayiet hyl pefeadécyf- =¥~
.13,13- dimet byl t ef ragecyh; cheptiadecybshyithichexyl, 2-
SlpSEwetiyi-hexadecyl, octadecyl, 1-nethyl heptadeeyls.
me@gg@ﬂﬁi@ﬁgxyéhc@sw&thﬂitg}?Fﬁ:HﬂSSTEFra%%Thgi”exédppyl A
roup, and _ pref erabl.y -ak kylt-gr oupsichayl ng- s iig= 1ot ops=sy -
“mgﬁfbgﬁ“%tﬁﬁgT Fﬁb$%%Mabovet %;,fa kyl_.9r.e0R aKbng, 2, «-
. L2301 cardemial ond- "I NtrpeSEF W 'th émgéferbhafohf'ip
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af orenenti oned "aryl groups”
"aromatic heterocyclic groups", and is preferably an
al kynyl group having 2 to 5 carbon atoms substit uted

with an aryl group or aromdtic heterocyclic group,
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ester, n- pentanoic acid vinyl ester and acetic acid
vinyl ester, and nore prefgrably, n- hexanoi ¢ aci d
vinyl ester. Although ther€ are no particul ar
limtations on the inert solvent used in the

af orenentioned reaction, a conpound having genera

oret HOF MM, AailcK) 1 BByahe ads edt alo .- RO PTORT RS HT e

optimum inert solvent vakkes.depending.onzkhewtype of
oy i g Ht é’r"*ica‘l"‘:"'“’&b‘?‘rpb%ﬁ‘d,' %?I ous types of organic __
oreiSQkVEAL.S: iand iwater=oahtak nbng i Brlgarre-"solvent 8= can he
"~ used, preferred exanpl es_of.whigh.spckyde Mtrhenscsuchic
elzgs TEPPSOT GV et ReY T X - but yT ~ net ﬁyl ether, diethy] ...
. elheR=0r - # Btk ahydt of Utan suaF iphatde °RyHF o gis~such ™ '
~ds _ n-hexane_or, n-hept oAl ONBLJG By drogantions BUgh
dlG&@—’l?éﬁ%éhéﬁpﬁdrér'h%‘%é@%f'ehg[ ogenat ed. hydr ocar bans __ .
1 SUGH a8 -6k e \arorethane v 1F Do SHIFSF OBt Hare “ipf e
_ préferably eﬁ,thher_,%_,mgpd :ga%‘l__ﬂ:g%@gé VaiRkeberabldation which
Sinfiii¥opFYpy T etther or 't -butyl “nethyl et her, LA though
Lo VARG BependidighonT theeaw At BYT HT T HRPORAAT,"E T
_solvent ysed and.type.of lipase.uses: andqsoitordh swthe
AipEeti GRS Pe’ﬁb‘ér‘éttldré'?so'nor mal |y from-50 to 50C, and
C_xpﬁéajiﬁrrabl y fromO Ito 40C. Algt hougﬂh varyi n&idependigrl? ]

on the raw material €ompoungd, ., SQevelk tseaialyperpiand,

| i paBbt B “FedctT ocr?ﬁgtlgnpefat ure apd so forth, the
Lo 0agt) ORdld Be bsidiormal byedt oSS N Wites 6 150

hours, and preferably. from 30 Mmputes JO0n24hoHEy from -
vegpepa iCZ= 14§ SF?é‘"f)a%?, "acgogl"p%u“rfglahavi ng géneral formula
(X)) LD% produced, and this is carried out by oxidizing
Test . .

a-Conpound having general formul.a (

A 2 v bt T =11 i-gtgpigln%rmt‘mmmi,
sol ve,s.m,-'_!:.bng‘-:uh@fp’rléﬁeﬁ%%efd‘fm&nﬂ“or?ﬂi‘zaul“néﬂ agent. There

are no particularslifigatians omderoxedatizonre 2nd 5@
=G a5EH on' i h the =

the af orementi oned. react]j rowided itkzis
:an-al cohatsadndrekafpl s 1’€Fm6k"r%a‘t‘i%h9?e§€9)i/ons ©
. include. Qollins,;gxidad ixan-whichs i ¢ar -Fed out in
"% ¢Hl 6t 6net hane using pyridine and chronmic acid; PCC
oxi dagiegn™4hi ch is carried out in dichloronethane

us!ngWP%&E%iEgun%qﬂkﬁﬁﬁﬁhrﬁﬁﬂﬂﬂg @Eﬁﬁ);l[jm;mugg PMIZEY is
oxi daton which '3 Carrlgg:gutbhn?égéuy4%rgn€££ﬁﬁﬁii having
otSinmgd, and this is carraed oub BY TEactiss &
weneral formula (¥I? with a compound having gensrsl formala
(XTI in an inert solvent in the pressnce of 2 Lase., |
Zyamoles of Lhe inert sotivent used in the2 aforemzniicned
reaction include sthers such as disthyl sther, ﬁiiEﬁp%D?FL1
atnor, tetrabydrorurail, dicwane, aimethoxysthane or diethylene
giveol dimethyl ether; sromatic hydrocarbons such 2S coluens,
;enzene o wylene; nalogenated hydrocarbons sunh &S
Sichloromathane, rhlorefora, carion retrachioridc, |
Aichiorosthane, rhlicrobenzens O dicrlorobeEnzens; anc am;deelq
cuch 28 formamnids,; N,H—iimethylfﬂrmamide, M, M-dimethylacetamsge
iz erzhly efher znd mors
mr hexamsthyl phosphoric criamide, prefersbly ethers, aié
praferahly tetrshydroiaran. N
_ Theve ars no partiguiar iimitanicns on fhe hasc uses 1R
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she aforsmenticned reactblon, a5% gxamolas 1 a

A

. R S N T
pea437/Tmalinn translanion of MOV SDOTSRCLAVY o
EhEM ) 5




pyri di ni um di chromate (PDC); DMSO oxi dation such as
Swern oxidation which is carried out in

di chl oronet hane using an el ectrophilic agent (such as
acetic anhydride, trifluorfobutyric anhydride, thionyl
chloride, sulfuryl chloride, oxalyl chloride,
di cycl ohexyl carbodiim de, o T
di phenyl ket enes i Okybi i neniNuiksxcpy? 1ichiun o3 bucyl
sueg &t WA ani noacetyl'ene or sul fur _Lrioxi.dexpyrEdimeace,
1:-Bo0p eX)kaande ORIt RFFEST FEXde” (DVMSO) ;. “or nanganese
di oxi de oxi dationwhisebn ts-learcredsBialiny ©eha
=034 FEhT B omet hane or benzepe using.panganese nidbpxidec or
11 carBopraferalbhy2PCC dxiFat't o, DP%& oxi dation or Swern.
_oxi_dat i.on...Al.t,hough vanykagnaepeditngioh THE Faw "
SEYRECAFT al  conpound,  sol vent, . t YRE ot 40xi £hi:zing=agenti
nydaiidesosdinrh hvEReSt e iP6R™ " tenperat ure i sd normal |y
. from.-78_tq 8QC;;and:-pretecably. facsiin FE{G-86C™"
' R/THGUgh varyi ng depend;.ng .on the 1 aw Rt @£d atuch as
poeapaundySreldran T yﬁe‘{ag‘f;“gxi“dl si ng agent , .reaction
tenperature. and seichonddnesthe, reatiFoR EPHEST $7
Lrortfal Ty from’10 m nutes to, 48, hours .and pyefesabby s=nd
oof 4030 tnAbbEsIt 0 PRA-RLLTS. “Step C3: In Step, C3, a
conpound . having. generahe fior meds¢ X 115 oduted, and
STERYS” IS carried out by reacti ng. a.conpoundrhaviag 4- (%, M-
sigeagralyl obhl & OA7) W H conpound havi ,_ng_. generaliiix
formy a (XhL) i@ an tmertiseivdanileethd présence of a
“IgEse’ Exanplés of the inert_solvant:useskdyric(z.2.2lectane
 , af-atensmdyoned* - ¥ €actBn T Nel ude et hers such as
_diethyl. ef her, odibsopriepyl. & . 8} tiernoeeERahy i of u
‘“di"oxane, di et hoxyet hane .or _dj et hyd.eneiglyeclssdismet hyl
alotdiere aporRE EORyUT dedl bons such” as tol uene, benzene

_or_xylene; hal ogenated hydrocarbons such as

Zdfi"¢hi of omet hane, chl ar of Ok 10, Gar bap t&k raechbonl degrooind,
di chlzrerranes~ ¢Hl%réBehizere or di chl or obenzene; . .and. 4s
%{n des sych @s dprmanidey NNEdi FEt RARGHTENT de,

SR N et hyl acet am de_or hexanet hyl, phosphos ixgoec, and

nbidarmvde ropr et erigbl3f Oet hér'S “and hore  preferably
tetrahydrofuran,. There are no particular limtations
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such as nethyl lithium ethyl lithium propyl [ithium
or butyl [Ilithium alkaline netal carbonates such as
l'ithium carbonate, sodiumgarbonate or potassium
carbonat e; al kaline netal “bicarbonates such as
['ithium bi carbonate, sodium bi carbonate or potassium
bi carbonate; al kaline netal hydrides such.as_Lithium.
o1ET i gBycesadi, uar hydrl deyorclpotassi G Hydride; arkaline
~ metal  hydroxi des, such. as.kithiumchyeeoxd der, ¥sodi um
ardigFdr X7 de Sor ““pot assi urh hydr oxide; and, . al kal i ne_net al,
a3 :@lkOXk dessrsuh casnarizion nBRPEXIHE S Sodl U et hoxi de,
_sodi um et hoxi.de. or_-not.assiumd -putexide;: prieker ably=nts
iRk &FE REE et al “Hydroxi des; and or ganLcﬁggbqes Ms%gtg as
of tﬂﬂﬁEBﬁmf&mﬁmﬁlﬁﬁdt ﬁ@ﬁﬂf}ﬂS aﬁﬂn‘ééjfdi F‘sipgmf ethyl
amne, N-nmethyl, nOLPNOLI Ny RYfLfifemide vents o
sﬁﬁ{%tﬁhyka?r'r‘r?d)cﬁ?’fi 3&%’, N, RI—Fdi met hyl ani | ir:ngﬁ.,_,eﬁh o
A1 N:di etbydanid,i ped moxe preferably’a mexes Bo.vEHE T
1, 5-di azabi cyclic[4.3 01PQna=5- 8Res nixed solvent of
weanacdi aF §hr TN ST 2 3. 2T oct ane ( DABCO) or
meérqum a&ab{c@yff:zt ol[ E 4_.(3] -7- u;gecene (DBﬁU) ﬁgg:r eferably
al kall ne_meta kaxi des,. apdidmrienpreferablopss ussa 24
pot asE§FUMY" Bﬁﬁ%&%@. Al't hglcjﬁgll varying depending. ofcsves
-nbhes f-anamat enédl rcopaednd; O'sol%rent, —t péa“éf' base and
_so forth, the reactjon.tespes ataledeSchaer wahtyaf rigm===
hyO78l (Y- DG " pret erabl y from-50 to 150 o And onore
wopref esabliy: 06 Afthoughivaryi HFPdégeliting on theraw
material compound, sol ventoxbase, sheastiopredrpebal W T
CYEAETED f ottt the reaction time is normally from 15
whAuies. to 48 hours, and preferably from30 mnutes
to 8 ?ah:QlEJ_Ir S.h Sten..CA: dlglge&;i% A, =a= czmmpmanqrh?faviwzﬂﬂmr
general FOFfUla - (XPV) 1s  produced, and {His dScrazure is
s SRk ede oot diy bhydr ot ZAthd “a~Conptund > ~Ravi ng gener al
formula (XI11). in ap.inert . solMent srpat hen dar eseliterdf mors
N HFASE. ETﬂfér'e')Bar"éj ﬁg” pgr icular Ii mtations on the
i DI 50l ventre usedniny tdie wafbr eREFRYTGMET r eact i on,
“and exafpl es incl ude ethegs.., SYch-asrgi: etdryl: el herrpound,
di i dobtidppEethief* 3 e"[er“adlﬁg/ld’r'%f uran, dioxane, ., .. .rion
_di netihoxyethane: or odi ethytmrieisgl §eol*Yi ety 8t her,
“al cohol s such as_nethapel.,. &t hanak, nHpyr,0panobyeferably
tﬁ-@@pﬁf%ﬁ?ﬁ&ﬁ}?ﬁ-"bﬁl zir:foﬂ,* ‘T'sobutanol, t-butanol,
-L.sQayln:aheebots aivetingl ene
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60 glycol, glycerin, octanol, cyclohexanol
cell osol ve; am des such as fornaam des,
N, N- di net hyl f or mam des, N, N- di net hyl acet am des or
hexamet hyl phosphoric tridm de; water; or mixed
sol vents of the aforenentioned solvents or m xed

solvents of the aforementioned solvents and water,
_ preferably nmixed solyvenis: ofz-al eohotn:ethens ahd IWdt-er -
mixgR $AXET Solvenits o

al cohol s and wafer, .and MB{Ls or

o= Phef erably-alnixedSoRUent2H “HEt hafol .’__aﬂ ’
tetrahydrof uran_and.wat ec: pinal-mifxeen sol vent  of

=miggfhatiot "and Water. There are no. arti.cul arsze uzed in
| i mitt-akkonse o @hétbﬁ%é“ﬂuéé&ll‘ﬁ“”g e “af or ement i oned,

_ reaction provided. it onky.achsd iy theudediyeg base in
EhehpdPef§sis Teaction,” and exanpl es, ingclude thase to the
orShiirh-aFet o tdve, badexiaFEeqsi n*The “af or enent | oned Step
~ A3 of Pr ocess A-..prel.erabliy cakkali ne Reeatshydr oxi de,
el “iore™ Preeferably sodi um hydroxide, Al thoughssy
or¥aiying depshding=the FiTraCEFT af tonpound, sol vent,
~ type of base and so forth, the reaction tenperature is
BeRor el y From-78 to 150C, preferably, from.~550 600G,

and soreprefierably Cﬁ?ﬂf’-ﬁénsi % ity of room i
tenperature, -Although varying depentéargish HRETEN" 77

“Cmatieri di* “Compound, sol vent, base, reacthon, jgsec and more
_. L EOper athe -andos o FO6E E BrAFE 3 PEActiTh Tine is
“nornal |y from15 minutes to 48 hours, and preferably
priufemeBly i"Autes 1% E°ABUTS. "Step C5: In Step, G5, A ind

conpaund havi-ng-,aenerabefarmuba (/) s prédiiced,” and
this“is carried out b reacting .a..Qupesith haviengeact 1on
sgenetal T misacE XFY) "SR "base Tn an i nert. sol vent.. .,
_Ther.e are.no.-pasbihcub ariditest aei Pheoofat g™t dert =
“56i vént used ‘i n the aforenentioned reaction, and
Fexanpl esTiped ude "efigtd such as diethyl ether,. . .i_ mine

dii SO%.{EQ-pwE ethessad efer ahydiot waEnbyY & BENET7F

di met hoXyet hane and diethyl e GOl 5 dizret hydraetdren;
zat-cpatioles CSUBPHS rﬁé’f‘ﬁﬂan%‘%/%“%? hg%ﬁ,ﬁ n- propanol ,
_s0pr.onanel, «f-zchuiranol ssdsolsuranst ¥ O ARG
‘r?oanjrl al cohol, diethyl ene, glyeolcngl yeafdchatect anol ,
sey el &rmxan o R et “¢érTosol ve; ~am des such-~as
for rraﬁibg.g,cé\l, N-di met hyl formam de, N, N _
di met hyl'acet ani de and hexanethyl fphosphorbentyd dfitde; s
wat er;T—'ﬂOEtEp Cf, & Compludno o B =
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61 m xed sol vents of the aforenentioned solvents or
m xed sol vents of the afoenentioned sol vents and
wat er, preferably ethers or,am des, and nore
preferably tetrahydrofuran.” There are no particul ar
limtations on the base used in the aforenentioned
reaction provided it is used as a base in, ordinarV, -..n
sirkeaskiansncand dxanpliesei aElide SPREERYsiT "af To the
bases used.in the afpr-epentioned, St eprfdndflcPreneds 9
as HiefRrably “all&kérﬁh@j’?re?gﬁglrhydr_oxi des,. and more. -
he2kef By Blitas cpotras st umissat dXF S L SAFERDuYh Varyi ng'
.depending_on the ra Al.efh al . gomRewad, ssoleent, type
eLTGFChasE And o f oF?ﬁ%%eF}r eaction tenperature i S.:onel
b el b yodnamalzeteb, K56CHY pFeT &Halfiy ' f Fom =50 't o 100C
and nore. preferabl y_0Cd0ELoomienperat is esuch BROGYHIFLC
C‘-*”i/léﬁbya'rxﬁﬁﬂ%jecg‘eﬁ'iﬁhﬁ‘g_o%ef_he raw material. compound, .cn s«
2o SOlarent-2 base;: e acb i o tERperat ur¥End“so forth,” the
reaction ti.e i.S. notgeld Vafeen: b mnikesci®: 48 hBhEs, =2F
2T prefer ab Cﬁ/"fctr %m g?myar%t es to 8 hours, -Sten.,C5 e
1 b8 Geccar rded ot LBy BEPFEFact TG t e “ai no group
of a conpound. having..general-char sul ex(=x¢sV) anameashen
SXPERCTT g W tH ah acyl ating agent such as N, N-car bonyl
nrgdf ka7 okehadbhet hyl carbonate “or diethyl carbonate.
- Step.C6: 1N step.C6; i A.1Genpeunehfiavisngn gere raldeEor A ZEn .
(1) "1's" " produced, and this is carried.aut ;hy. Legduci ng
us@dcompound thavieg garer P2 ForfuPac(38) ™ im an inert,
solvent_in4tbe.presencenotedcs I@BUCENY agetRt BSaRg ===
>*prefefably, "By catal ytic reduction in,a ydragen .« oxide,
At AasphareckTheprbl 3 e Meparti dular ?T“r’ﬁta’t ions on the
dnert sof vent used inithenaherenenti onédaeac BRERY A
Piéxartpl'es Tncl tde  al j phatic_hydrocar.bons such.as:
~hexamerkheptines PEEFBHNTGP pet roletm ether; ar omati ¢,
pAydrocar bons. such: asokohuenaostienzensotorn g igdse, =25
= ogénat ed hydrocarbons such_as di chl or onet hane,
nehd erefermplic drdfoR>t &¥9athI“6F Fd8; di chl or oet hane,
chl or phenzene. or, diGhl apopenzendnresierssSaeh &3 ¢
nmet hyl™ acet’ate, ethyl acetate
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et hes such as diethyl ether, dioxane, tetrahydrofuran,

62 di nmet hoxyet hane or diethyl ene gl ycol dinethyl

et her; am des such as fornmam de,

N, N- di et hyl f or mani de, N, N-4di net hyl acet ani de, or

hexanet hyl phosphoric triam de; al cohols such as

met hanol, ethanol, n-propanol, isopropanol, n-butanol,

i sobut anol , t- . butanol., isesmd:cakceholse drethyferie™"

gl ycof; - grycérin, octanol, . cyclo exangl. .ar ; fet by the
LecGel$ 00! weprergRini@eaci 83 suth 48 fb}?”‘rﬁhthc;d or?ézh

acetj c acid, 1e0US -i-ROkBahi E.=a¢i d=sOfitscoRSEB UEh as
Eamﬁqﬁ%bh%ﬂﬁyaF'og%?Kgrﬁgge gc?d or .agueoys, sul furic.ac divents
nre@brWBlerniorsd FhXetSolFeAt 7Y gh‘% af orementioned
. sqlvents and yater,.iThese cexssmpbes prefecalbby Ficltde
== &ICoHDt ot "6t hefs, and nore preferably nmethaneheno: and
werThere are morpartretts PPnftart6h§ on the reduci ng

agent used in the aforenentioned reaction provided it
wa3% 'used in ordinary cat alytic _reduction.reagtd onsc in

and Bxarpkes ihaardé-upaf |adram orack, A
. pal) adi um carhon...Raney dicekekq Bl atilyuAFok|de, ~ie dssired
Eop1 % Alm bl ack, rhodi um al_uni ni_um oxi.de, -Lriphenyl uses in
ny PRESpRNoe s F ot UATENFETTRIE “or "pal T adi Uny bari um

sul fate, preferablya pabd adi wh cacbor ér PFEHERY

SHER =
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ERpH&SPhie-fhodi um chl ori de, and__mprepreterably10%
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_ Limtationg_on.the.dydregen pressure, it is normally 1
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_the .type of taw nakeihal, conpoumnd, t¥bt vents?*Eype- of°
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£ :01:200€, : preferaby y¥rom 205t ot F0OC, Pand more
preferably from20 tq 30 C. -Althoughthe reaction tine
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havi ng general forrmula (Il1) in an inert solvent in the
presence of a base. 63 There are no particular
limtations on the inert solvent wused in the

af orenenti oned reaction, &ffd exanples include the

same solvents as used in the previously described Step
A3, preferably m xed sol vents of al cohol and et _hjeru_grr
. mxed solvents. Qf--akeebo} andinatesicrang Fotey SHET
> Blet'drabl’y a m xéd sol vept of dUg%Q@,mOldi%@d_hcxygthaﬂe e
4 ikebrahydresar an- - 3@ YAE XEG S0l vént~ of * met hanol and
 water. Thelease. e, parthes) ar st etk On$U6R the base
d-*G8€4"T “the af orenment i oned reaction providediit only
resaehsti neittrecdesiTBHYdrol Y31 Téaction, and exanpl es
__include the same; basashsedltebolt,héiprexd GifsPyy ==
LsckESErToed Step A3 of Process A, _.praf ecablysialkal necns
glytetdh, hydroxiideSy afitf 1fore Pref'erdbl y potassium .
hydr axi de_or..sdium, hyoroxides =4 lhoagh >t 3 realtfon™ "
Pri¥nper ature varies dependi ng_onsthe ..type efmnawnine, H-
as Madierk &l compeundr > 8ot ert’ “fype of "base and so forth, ot
it is normally S @i Z8ndlo 200Gt pr efErCaBFY TGO t0T T
e 86C and nore préferably fr om 20 _to 120G .-Althougdyarabty
_+bhes neact| anetiemsblarids “depBidi AG on the raw = -
_material _conpound, base,.saluent fof enttiionteenperidt (e
inghge SO S orth, it i's preferably from 15 minutes to 10
~daysszfandlyoter Pt &F&8BFy from 2 hours to 5 days. 1
z o - 1 - - 11T
Step C8: In Step C8 .@ fOnpeuptethaviing gehetdal” *Fgr nat &'
(rry H §XGﬁ&?‘FOHdUEed' and this i.,-S-_HCanE-__\,i .99-. 'chutingy coripound:
s -protest o rd vhy dewdingridlip’ &md an am no gréup of a
con‘po_gniq havi ng general formula (XVlI) in an inert
sol vénis Protection of the hydroxyl . group -and;am:nos:
(@{-0WpnCRN atyiplicatd o ¥Fe SBBF rfed"GUT according to a_
. COW”HAEKDOM@-&%EQBQ}- i N natiheenetcbhvdrgant o s s s
TNy, sUch as Protective Groups i.n.OrganiGybos
cSymidreshs TN rdoBdEBREh, 11998 “John"WTley & Sons, . .
Inc.). An.exanple.af a.methodchornpiot €6FRAGY T &[5’
“grotip“Consist’s of reacting .a compound. havipgsgenser al
af pepiba X ds it ReERE=HOM W Rg conpound:
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R4-Q or R5-Q (wherein R4, R5 and Q are the sane as

previ ously defi ned) 64 in an inert solvent (

preferably an ether such as diethyl ether,

di i sopropyl ether, tetrahydrofuran, dioxane,

di met hoxyet hane or diethylene glycol dinethyl ether;

or an al cohol such as nethanol, ethanol, n-propanol, . _
ol sﬁorprq%pgn%g ,ofinRULaRoks = irsahut anols, TsBub aRdTL =1 §BafyI-
"OLaTtolol,” di et hylene glycol,,.  oglycerif,eckangla attex
adaey ol imhex asotv 12 meEhyT=teli°65olve) .,  in the presence
___or_absence.of.a base Epreferabl pragrior dairt e sien
"ASHE R riet hyl amine, tributy amisne, . di i5QpEPY] stet hy!
theatkaeedNcoreengt HfofRBITrie or “pyridine), and at a_
o ggg%%% L enpehalure ef o - #8tievt50€ PreFet Aty 56
“**%0"100C and particul arl Yy, refergbly. L the ¥bThamdy The
desafed ovmadel at b TG g mnutes to 48 hours . and
_..breterahly.for 3@ simutes. »ArEmeanpre H° £EThBY Tor
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11”%;{ i ¢hlorgethanepef ocardionnt Seraeticerpaly it ant de
“slUch™as formani de, " di net H%Mjg%ngm e gi-rekhyl acet grtde
ceorideantt Ay SpidSpRSHi Ctiani de; or a sulfoxide ..
. % uch.-as ;di ret hyeisubf oxide)s syntihel HreSERte of”"a base
““(preferably an al kal i ne nef al,;hydr oxide ;sughcasas Sephadex
pakit BiarmceRYET oxHdE > §6aTUm hyar oxi de or potassium. ...

- hydr exide. -or) ammergantciim e SEER Y tFmethyl™ "7
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HENz et hyt= we PBhot#7ie 6r ' pyTi di ne), and at_a reactjon
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met hods. For exanple, in the case of suitably
neutralizing the reaction m xture or when inpurities
are present, an organic 65 _solvent such as et hyl
acetate that is not miscibt® with water is added after
renoving the inpurities by filtration, and after
washing with water and so forth, the organic | ayer
conéjai ning the desired conmpound separated, and after
POFFYYng with anhydrous magnesi um sul fate or anhydrous
sodium sul fate, the desired conmpound is obtained by
distilling off the solvent. Thez—fesulting desi
corrpot,frn_'d‘:} can be mepafated and pur 4. etMas nec&ss.g%r_yz—by—v
sui t ably combining orgrnAry nethlids, such as  cro
recrystal l'i zati dWleyepreci pitati & or other nethod
conrnonly used h‘%’lmg par ati on ano} ﬁ‘lﬂl fication of
or gami-¢rjeonpounds, exanpl es of whi'thncl ude
absorption colum chromat ography using a carrier such
as silica gel, alumna or magnesium-silica gel-
based Florisil; a method using a syathetic adsorbent
such AS partjtion col gma oehr omat og'\i[a y pshy a
carr i%é)&mH'T%QSephadex—vL—Hiﬁ ( PhErneci a), Anberlite
XAD- 117( Rohm and Haas) ePwPiai on HPR20 (M t subi shi
Cheni c@l ), a nethod using ion exchange
chr omat og(lgigghy, and a forward-phase, ri&llerse-phase
colum chromat ography net hod using silica gel or
al kyl ated silica gel (and @rgjmergang hi. gh: per tar pangesualy
| i quize eakummwhifontt ogyfaghy)’,” and elfuting with a
_suitable eluent. Furthernore, when it is necessary to
“gepirate i soners, isonmers can be separated by the
af or eyt Poned separation and purification neans at .a.
suitabl e ting, eit her£okk omi-rigiac grptet | GIRTERLE hg v =+ -
reactibrir 6t each step or fol | owing conpleki ro@izdanzving
odesidead stép:hRawsnaREFTH £ n“the Tormof fhe,
" conpaund_havi nggenerat: farmka v 199=aRY - YeTieT al
SEOFIN a“(I'X) " are either known or__can . he gasklyn as the
prosuced iy & kWi SABEROY ot “method sim |ar _t hereto.
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Process D Step D2 ?° f Step D1 ~N ~~NMea Nhd4e HCl, 2
CH3Q R HCHO agq (XVIT) [.RVIIl) r+ Stec) 1) , %
p4P'r1- Q@ ;i,,~Nh4e3Q --" Ni R2 PPh3 F~2 [I 1]
(XTT) In the above fornulaé! R2 and Q are the sane as
previously defined. In Step D1, a conpound having
general formula (XVI11) is produced, and this ish
carried out by _reacting.a.sonpeundrhavirggenepalt: =2
=t egedu | B (BT “hi ‘f%t'cf‘g’?ﬁal in and di meghyl amipe, -
- oydeoehl esdxde enhaE doriddEfe e2 W tHH %2 “kAdwn et hod (such
as the method desctiped idftclatit Ghem: Sopsndizg on the
492 F(F65%)) ~st'ep 2. In Step D2, a conpound having
co-genekak af otgdcanfXl }yre T fPottced and this s
carried out by reacting._a cpopound-haviag genecal.
nof 5IF¥Kﬂi¥y‘V?§H{2%W§tH§F hal i de such as methyl . .,
i odi ge. 1t 0,.ebtak Nreeuater iar yraaly, vaaiis E5RFESHG 7 T
particular limtations,on the.ineft-sol veptobskduidntyps
rethel st GeERBRt T oied® &5ction, and exanp]eskingéugewg
o:aLiphatd ¢.-bydr ocarbensmsiich faerhéxhtie."Heptane, ™~
lrgroin or pet[qlquggtpgrésq&ggggiQn@yﬂﬁ&cafbﬁmsﬂéubﬁrcm
wrageryh e A€ S bénZere or xyl ene; hal ogenat ed
4 hxdgqgﬁkggns such as di chl oronet hane, chl oroform
~ carbon tetrachl oride, dichloroethane, chlorobenzene
or dié¢éKPorvbenzene; ethers such as di thyl _etherrry ss
di i sepy epyh et heepmpetrh IR 8BU¥ AT, - °di oxane,” _
di met hoxyet hane or djet:hyl ene g} weol-cdrges hylspetherhavin
pitasweral K51 T iFes™such as acetonitrile ,or, . socpr
~OR0RE R, (Azaneri it kydivaREphotE"EUch® as™ mét hanof
67 ethanol, propanol and butanol; or |ower alkyl
=kietfdres such as .
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acetone or nethyl ethyl ketone, and preferably
al cohols. Although the reaction tenperature varies
depending on the raw material conpound, type of

solvent and so forth, it i normally from-10 to 200C
and preferably fromO to 50C. Although the reaction

time mainly varies depending on the reaction _
tenperature as well _as. raw pR{:eEi adnd empeunck @vd iy pesor
p:e@ﬂf‘sﬁl‘fvéﬁf’mu's,%d"",'"“l‘lt“ef's'%o\r%nal l'y from5 minutes to 96
. =hokrsy,Rreferably from 15 mnutes to 48 hours, and
" nore preferably from.1 t0.8.hoits. St pp-dds PnaStep
D3, Téec%%%&ﬁdxﬁﬂé{?‘ﬁgﬂ%gﬁergl formula (XI 1), kS crainary
recBhodugcetiorantet s isncab ¥y 46t 2By F€acting a = |
conpound havi ng _ general foranulras (24 201 wi-eht ta i ey F-=
meipRESphiié FA™EN Tnért  solvent. There are N0 .roanic
! .. . . A h rEo e, b
cadP@ELh CHltard it abdrorigmen i EheS (916 FFE8Fvent™ uséd in
the af orenenti gned, reacti ofz: and wxampbeslimeliagerat-a *=
solgphatte Hydrocarbons such as hexane, heptanes sscer
2add 0Lk BrOFsopetingl el Beher £ 18F ofthti ¢ “Aydr ocar bons such
as tol uene, benzene or:xyhener. hatagdnal ege> conbalining
wa Hyidio¥arBofd - Such —as di chl or onet hane,

. ..chlorof qrim,

o & arhan stietsashlgr ides2RTTHEr odthare,” c AT gF%%i ene.

or di chl orobenzene; set bhess suchrass dicetinyl setips, -5°
RO HEOPT BFYT et Z’%r", lt{gt %Jgihydr of uran, dioxang, «oivent. The
s=0i Fet hoxyeuhanss ordieehybere gl yobt dimet hyl et her ;

lower alkyl. nitriles. such-as: acetoaittidg cpF2riea =
fﬂﬁP?)‘bﬁﬁ]icce)réi‘r%? T%n{l/x%r Dgllkyl al cohol s s__u,.cJ,)T@s ngthanol
neShbane} mprapasoly oreTEGRaRB| ST O Féwer “al kyl ket ones

such_as, . acetone, or Jmthyk: pihyl: kehonere el 6PERTY Y “E5°
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- A theugh: idre sréapei Vi PEAPEr &t UFEVari es dependi ng on

the, raw naterial cOrpouREl .ty peofasobvagity #7880
oF GFERT TTT1S normal Ty from room tenperature 4:0:2008:1-
- prefer abty 7 omldce03250C “BnT  nbr e preferably from 20
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The desired conpounds of each step of Process D are
recovered fromthe reaction mxture in accordance wth
ordinary nethods. For exanple, in the case of
suitably neutralizing the®feaction mixture or when
Impurities are present, an organic solvent such as
ethyl acetate that is not mscible with water is
___added after,remaving the inpurities by filtration, and
ic”%*?@ﬂ mﬁéﬁT%%'&?th wat er and so forth, the organic
Prock@y®r containing the desired conpound is separated,
and after drying with anhydrous magnesi um sul fate or
anhydrous sodium sul fate, the desired conpound_js

obtained by distilling off the solvent. ghe r,."fés"gl ting
desirerl co 'ouﬁd can tmersiepar at ed angy et T R

i ( gesEpal Neh et Tied™
negeSsar y~by I$ui t abiy Coitbi ni ng ordlnary&qethodﬁa such
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, R 1 ONStep EI N HO'~~ | 2 R NH2 N2 (~Lf1 3
In the above fornmulae, Rl and R2 are the sane as
previously defined Step El: In Step E1, the optical
purity of a conpound haviﬁa general formula (XVI) is
increased, and this is carried out by treating a

conmpound having general formula (XVI) with an ~d
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sulfonic acid, and preferably tartaric acid. The
resulting salt can be easily returned to the free form
(XVl) by an ordinary extragtiion procedure using
organi ¢ solvent and base.’ The desired conpounds of
each step of Process D are recovered fromthe
reaction mxture in accodance with ordinary ..nethads.-,
ol e8 ?ﬁ@”@b?f?‘_j‘t{h the bmﬁs@mfmgurf%wanedt ral .@;.t ng the
reaction mixture or,_when inpuri-ikes mr&epr esesHruran=*
for ORgRING iE - §0F@%H“t“’sﬁgﬁsé£e’e{¥hl$l
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for exanple, a tablet, capsule, granules, powder or
syrup, or parenterally in the formof an injection or
suppository and so forth, and preferably adm nistered
orally in the formof a t%blet or capsule. These
preparati ons can be produced by commonly known
nmet hods using an addictive such as a vehicle (exaqples
of which _include sygarsdesiyatdmesostchrcaszhdctoder=a
sucPosE =3 ucose,” nmannitol and sorbitol;.atArch . o
he dQEhMAGINVES SuEtEcaSichRh WHEFENI TPt atro starch, N
a-starch or.d d Nz celbdidnsesder ivatiheessURtR - as
an EPAST a"?ﬂciﬁﬁgl cf‘gﬁﬁm osﬁé; Jc:)"f gani ¢ vehj ¢l es .sugh,
L anpHl b4 ancnand, itrorgaake YERTEFeS2EUT as i ght”
_ silicic anhydrigde.,: Sunthetde al/aainiam si kcate,
1 0cHECTHm S Pcat’e or ‘magnesi um net asi | cate .al.uni nateds of
a | ubr keantz{zexdnptes BFRREER T ude ~"stearic acid
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COTRASG SS9 di um Behzoat e; | DL- | euci ne;_ fatty. acid sodium
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.or magnesi um | auryl.asyd fiated skliciid=aci ds BRh-&s
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anMactagaayahd TorpEEAdE=St mid 4y P18 The -af or ementi oned
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~2c8fUl'ose déri vatives such as |owy substituted
ishygeoxypropyl cel | ul ose, carboxynethyl cellul ose, | s
cal ci.um . carhaxynehhyd-eehkul ose Brsti pteFhedd po= SHom =50
crossfi hked sodi uni car box nlstyy.l_l cel.Lukose; and, tre scops
inehenbeatt v oveat tPed SEFPCAES ARG cel | ul oses such as
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“=crossiinked pol yvinyl pyrrolidone), a stabilizer
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Al t hough varyi ng dependi ng on synptons, age and so
forth, the human adult dosage of the active ingredient
in the formof an am no al cohol conpound, regardl ess
of whether by oral adnministration or intravenous
adm nistration, is 0.0001 ng/kg to 1.0 ng/kg, and
preferably 0.001 ng/kg/day to 0.1 ng/kg. In the case
of oral administrald ansakihoughsthe, minber of
E‘“”*‘Sﬂﬂ?‘?ﬂ%ﬁ"ﬁ‘ﬁ‘oﬁé”f s n6rmally from one to three tines
metBeLoly I outpnte Faorwéek deféhdiifg' 6 fhe case, since
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nmet hyl phenyl) butyric chloride. A solution of 4-

di nmet hyl am nopyridine (15.2 g, 124 mmol) and 4-(4-

met hyl phenyl) butyric chloride (12.2 g, 62.0 nmol)

toluene (50 nl) was added™ o a solution of

(2R) - 1- acet oxy- 2- acet yl am no- 2-

met hyl - 4- (1-met hyl pyrrol - 2-yl ) butane (5. OOc gr!'] 1,1§1. §1_ﬁ e
mén'%;) 1. x9btained i ReReferiencerBkampl® 1°Fn°toldend

150 m) and the mixture was stjJtred.ate 3E0C for 43
By >, 2

wixhour sesTRELFEHh&rat d?emb"futw:%he M xture was returned.to

..Loom tepperat ure.andiethyd saret ateyl ¢ “Gaf SFAErE=
“engdded to t he reaction m xt ur.e .t Q,separal-e=ktwy The thus
theobtaiaed tOFgEAT T HNASESwas Separ at ed, washed with. . . .
- vater,. ang.a satukat eds agudedswNaO =SoT uf T Brf Ehd “Gr ed™
~““over anhydrous sodi um sul f at.e. and,the..sehvwantsvas:es,
undevapodat el PHRERTT T é&@@dal‘bré%surquEThe resi due was
. purified by silica gel chromatography (ethyl
““"acet at e: hexane, 3:2-2:1) to obtain the title conpound
e B536:65°0yi el d: 479 . (1b) (2R

_-2-Am no-2-net hyl,; 4-41- met hyl - 5-[ 4- (4-

‘wivet iy Pherfy 'y bt anoyl T'pyrrol - 2-yl }butan-1-0ol . )
- %gfﬁ’ﬁm ori des pumt: & 7.06-7.05 im, 48}, $.88 {d. M, T =
S b ] P TIEr, | i ' _
5.9 (21 L fectoxy- 2 agetyl amg: 23 R el - dwf 1 3‘?@5’“3&5:5“:¥f_‘ )
. nethyl phegyt) - & (4=( 45 rethyliphehy| 9 biit dfoyFoxy) sut-1-7%"
© enyl[pyrrol-2-yl}butane (5.15_g, 8.80 npk) bt aimedz.:3
2. 7o Béanple 23 ( faf 'was' di's'solved in a 'm xture of . .
ckgtrahydr of usan, [H2, nt) : and fefhanol (529nt]%  and’
“water (52 nL) and i thi um, hydr oxi de nonohydrate (3. 68
1.92- BB 'WrmPg’”' wer € “added thieret o, fol l owed by stirring
__of the .m xtyre ?_gégoggf:.@t dohpurzsioAf 28t .co6FFng=2%7-
I2wdrer~"and ‘met hyl ene chloride were added, to the
1 apeactiom, mzRtur 8264.0 iddpar &t% i 7 The t hus obt ai ned
_organj ¢ phase was;;separ atat; bodashed with a saturated
?“Sadﬁé‘glus“"pl\‘rad %s'%llabﬁ*gﬂ and drjed.aver, canhydrous sodi um
siswebate; ardyehe é%l%‘“‘ntci\}\hﬁnfgv'é‘ﬁér at ed ‘under reduced
_pressure. The gesjdue; was . purj fit ed7by2basic silica gel
“NA*f'ype) chronaf ogr aphy (methylene chl oride :
zdqeihanol , 100: B -5f0 ‘bt &irn* T T

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

met hyl phenyl ) butanoyl] pyrrol-2-yl}butan-1-ol (2.51
iggarsA24N! hydrochl ori c aci d-di oxane solution (0.42 nmi,
1.68 _mgﬁ%_g\%tﬁqde’d{i o isal-ationiofithe thus
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(600 ng, 1.80 mmol) in nmethanol (9 nlL) under
ice-cooling and the mxture was stirred for 10

m nutes. The m xture was concentrated under reduced
pressure, ethyl acetate was added thereto and the
precipitated crystal was collected by filtration. The
crystal was washed with ethyl acetate and dried under

in {:ge ‘?‘i,,ap%Q?We_e 4 angbt @i n t-hectitt € corpolnti {560 ny,

86 : 165- 1661(_;?_ 4. ﬁ§49 (0. _Hpg . MeH) vl @]

Ter w 849'-(@‘-" ‘-Etm%ém”ﬂ / 0 Miz) : d
1:.08-7-.05 (0L 4K &9@ mﬂmmﬂ g,,mw, G5F2), 6.02

eXBETS 1, "= 4. 0He), 3. gs 3H). g 65 (d.._1H J) =
mllmHz) nmarﬁss?(fae 11fH'“J TESR) 2074 (L, 2H, J =

N T SABLabt; oW, rycsort TR

T39S 3, 2,03 (ddd, 1H J. = 1% -y e 2
1 94:‘a(='t rea¢picpn wag, '6&1%*)‘3“ ugotg B ?“ﬁn”éH) 1.35 (s,
i ”EIJ gg LG 224 KBr oz 3845, - 236191 206 2 -pegyL-4-{1-

Ex25806, 1645, 1499, 1481, 1482 1381, ,1362, 1174, 1067,

ro1GA35- 74013  4vEd L FERAR) I5?11‘323’ 23" (M) free bog%/ﬁ)5

4 i 11a,n;alays4¢;3¢se %u‘mw@ﬂﬂ#ﬁ@iﬁ@?-. Z bt
”HQ%E’EB e iared 8 0L, H.. 831, N2

obtoued: 1€ IXHUPI5g 2 H“”’ §UFt ek & (Exanpl e 2)

<242R) - 2- Am no- 2- et hyl - 4- {1- nethyl 5-14-(3, 4-

”"dlnethylphenyl) but anoyl ] pyrro I b tapns 1-ols- g, 13z,
5 hyadr GCPdodr i gec T(‘Boenﬁl %r%fpc‘é‘r’rpaiﬁh Y 33) (Chem “cal

, Formula,17) == HOB.N NHZ HGl 0 lajer? ﬁegﬂ‘yﬁiﬂﬁ{ =

3 ret iy s T (oA (2R)

11; 15 Acet.ax e, ateityligni ﬁrolrz I SR T
(3 4 msthpr Ny ly) =8 44 3d- dHnethyEl”phenijlbu{ anoyF
oxyb - enyI pyrrol 2-yl') but_ The. reactionnas , 13,

xzg¢areied r('g\zut 3gh. the isilmi | & mem r to I%‘)(arrpl e 1 (%)
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in Reference exanple 4 and (2R
- 1- acet oxy- 2- acet yl am no- 2-

met hyl - 4- (1- met hyl pyrrol - 2-yl ) but ane obtained in
Ref erence exanple 1 to obtWain the title conpound

(yield: 65%. (2b)
(2R) - 2- Am no- 2- et hyl - 4-{1- et hyl - 5-[ 4-

(3,4

di meg hyl phenyl) but aneyk PRyswol =2 Lk} Biit @f-1 781 7

hydr'ochl oride The reaction, ‘4‘%
ﬂaStmlan-ﬂannér"ﬁG‘ ExARpHE T (CIb) Usi ng

C@.va "qql QU o A-tdebt ained

E#T,ET] Lo-2-

r‘iﬁt %rm]h Aacet.gxyr2- ga(aetﬂylram no-ezemt'hﬂ -

Ldr;me& hi mﬁyk%{&'%&yr"

_ne.obt ai ned.
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met hyl - 4- (1- met hyl pyrrol - 2-yl ) but ane obtained in
Ref erence exanple 1 to obtain the title conpound
(yield: 69% . (3b) .
(2R) - 2- Ami no- 2- et hyl - 4- { 1-fret hyl - 5-[ 4- (2, 3-
di met hyl phenyl ) but anoyl ] pyrrol - 2-yl } but an- 1- ol
hydrochl ori de The reaction was carried out in the
. m lar, P ELI; .109.- Exanple 1 (1b) using
= *:I.Dace oXy-2-acet yl ami no- 2- met hy I~4 1ohr manner to
rret hyla Badar-i0p, B2di frethyFpRehyt’) -1 ( 2(2,73-
di met hy|phenyl ) but anoyl-exyd huticheenyl hpyire 61 22- L PG RS
*“HE-Bbt ai ned i n Ex Ie 3 SSa) tQ oégg%jg}_&hhegtph;&e«
i Gefpownt: (yEEFHE © dcé I\/Hz% d
97 o iy ﬂ41-3é-|2)3—x-6 951&591*3@&;1}“3411)1 05T¢H; " 3H,
"*’t? 4 3’5&4 4’5 85 (s, 3H), 3.64 (d..1H; k+311.3 Hz),
exspBé @dwm ajn=the B9 CORPPE Y OHT 32 7. 4He)
o 1358 §3udiho Aher 224 8, ath: 250 (2,431

1.94-1..84( 21,34 dssr3thorl R
W@nﬁzﬂ( mhr‘““zsb‘fﬁ”’%djf} nazéﬁg)?“zggg 1641 1589,

148L Jr;i_gzr 1384.c 1362icA002, 17687 NB-TERAS) "HA 357

L1]
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e *"8.84. (Exa
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E(Dr mul a 19] N142 HC C v _ (4a)
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(4b) (2R)-2- Ami no-2-nethyl -4-{1-nethyl -5-[4-(2, 4-
di net hyl phenyl ) but anoyl | pyrrol - 2-yl ) but an- 1- ol
hydrochl ori de The reaction,was carried out in the
simlar manner to Exanple’l [1b) using
(2R) - 1- acet oxy- 2- acet yl am no- 2- net hyl - 4-{1-
nmet hyl - 5-[ 4- (2, 4- di net hyl phenyl ) -1-(4-(2, 4-
di met hyl phenyl ) but anoyl_oX\y) but - 1- enyl ] pyrrol - 2-yl } buta
ne obtai ned i a)~t.0.-obt ai"m.the title
conpound (y@’%«ﬁ\zﬁ%\fﬂlﬁm (CD36D 400 MHz): d6. 99
(d, 1H, J = 4.4Hz) Hcb. 98 (&, 1H, \4/\F|z 6. 92
(s, 1H), 6.89 (d, "1H, J = 8.4 Hz), 6.03 (d, 1H J =
44Hz) 387(s 3H), 365(d 1H, J={7117Hz) :[3255
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m@apmgnabewwoz- SEet S S AEY 5 Rkt iyl 47 (1
rret;D(rL RYI E Ol s2- V) BHt ane okt aknéd ':Fq‘i‘"ﬁReFer eﬁtedexﬁnﬁl e
*1 ¥G “obtain the title conyound y| el d: 390@31 £5B) (a, zH.
14 2RR- 2EATDN0520 NNyl 547 {32 mébhgf? 52 [2- ( .
5 - 8.3 Bz}, 6.35 id, 3H, J = 3.3 Hsi, .00 (4, 18, J = 2.9 =2l
g

= 3 T —_ 15
1.z g=z), 3.35 {4, 1E, J = 131.2

TR Upe O~ 1ESI]: iz
1oet;

Mg [TABR} mfz: 2ED {{MaH!Y; free body:;

i
31 ﬁﬁ = t% for Cw H -q Dﬁ‘{lC:

a1
h
Elierentary &0 .
= . ¥ - -,55
c=loulated: © @ &2.47, = ¢ g.86 , M : & :
Tound: oo, 67.8%, B oo 504 M B.cd.

iExamplie &)
}—2—nmiﬂo—1ﬁmathv1 “5-{1 ﬁethvl—i—lﬂ-ié-

-.-—u D I l .L oot i I L Y O a.d-‘.,-
'|..-

)
{Exenplary compaund Mo, 320

~—

: oo s oT factl S0 07
297237 /Taglish crensich Gom of 20T sSDoE 2

s
ST




but yl phenyl ) but anoyl ] pyrrol - 2-yl } but an- 1- ol
hydr ochl oride The reaction was carried out in the
simlar manner to Exanple (1b) wusing

(2R) - 1- acet cxy- 2- acet yl ani’rio- 2- met hyl - 4-{1-
met hyl -5-[4-(4-t-butyl phenyl)-1-(4-(4-t-
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(s, 3H), 3*%5(@ 1H, J" ngz) d_1H J =

11.2 Hz), 2 .75N(e, f8H "0 =77.3 Hz), 2 6572. 71 (m
2H), 2.62 (t, 2H, J = 3Hz) 1.86-2.06 (im 4H), 1.35

(s, 3H, 1.30 (s, 9H); R Onax 4 =t B3095 - [4-(4-
624950k} 16470124797 - 2280, Ts%% < c%“s“g 15%)[" VS (’?:AB)

mz: 385 ((MrH)+ Bl xe&r@@@wm“ Hi6ivehearyt Balysr § (%
15%"6&“&%@0’@ L " “Calculated: C 68.47, H:

S i e 26~r161‘5mt‘c“~Ff@und C: 67389, H: 9.04, Nﬂ 1-6 6@4
A‘:g)‘:,]orl:'ﬁ.uw-g- ) \25 Cg,_,.r.:.eﬂ oot _""1 ._.n:- cimilay mANDET iz

1-ne —grip acid ohtained
_.:,—érﬁio_w prhphenﬁﬁl}%ura% y?’]Dp;P?é 8?“2 }but"é 1-ol
" '_%dj ochl or Q%Dl(@geggharm*cwmoundhm WSFYIFHTHO h

ned in Reifersnce
Te(:aﬁ) ﬂ;Acebohy-%-aé’étyl i B P Ry T {1.methyl -5-[4
ritie compound 1¥r2ifl ’
E“P@Bp‘r o“pyEI phenyl) 1 (4 (4- |sorpr<%p ghegpy}ﬁ)but anoyl oxy) b
(sl - 123 ehﬂ'“ppyr?dﬁt?‘yl }bul’ahe ‘I%e reaction was
carried .out .i,g,.t he-sijpd-abl ABRTebt-6D Exaﬁﬁpl“é“f“(jf]a%" ?

199 ngY 4% ‘(ZP i sopr opy phen%/ﬁlg butyrjc..acid-ebkaineder no
Ref erencezexaipl &8 ant

[

‘:1)1 1 ags Oxxﬁl%aa@@ﬁwm&oeﬁy- -acetylamino-I-methy:-eo il
L%ﬁért 7l 471~ met hyl pyrrol - 2-yL) by tqpe obt ai ned |n
mReferende- [exatpiery 6’b“ta|n fhe title co nd

( t?ld 5 1Bl ey oxy)out-1-enyl]DYT rro:l-Zey ﬂUEpﬂE
1%%§§DFZ* §ﬁ% - met hyl - 4 élfﬂﬁth¥| £Bs [Are(4 compound (yield:
cbseprapyinpReny? )bt 48| TPyt or- 2- I }but an- 1- ol

h¥plrochl oride The reaction was carried out in the

Si

M | ar nanner to Exarrple 152 Eﬁe u§| ngB 1 ny.r .51 (5, iH
'

£ 2R lragmt 0xypo2Haget VA am—ﬁo gl - T (8
2 Hz), 7.1 (A4, H, I = LaoHz), . C9 kL, iH, J = 9.1
I o= FI". I = I oA il g =1 ) |
. y H = 21 . 3.8& .3,
.27 [(d, 13 = o 4,4 Ber, BLLIC 2, 13, J = 4 4 HE),
. ! r ~+lr [ = . T ) - ) 1 i I \I 85
" Z 3 el 3.3% (&, H, J = =52 zh, 2
=N 3.45 14, 1=, - = 1.3 R
=y - = ¢ r -r ] _2 E?
- 5 pzy, z.76 (&, &E, 4 =7 .2 Hzy, .72
[t:-r 1Hr J = ! 3.!' L= I . 1 o 85
A 2.63 o, 2H o = 7.3 Hz), Z a7-2.02 im, i5l. L.FeTSe
[mr :H-' T 1 aLay ) H . d 3_'1 J
' E] e iy, 1%, J = B.I Hz!, = 34 (g, 3H), 1-2% i,
':-mr <leroe - = I L]
ﬁviwv}upzi,zH,J:rBazh
3] zass, ZBET, 1588, L4580,
TR Unzx r

w450, 1382, L1175, 1pG7, 1041, 2BY,
we (FREY wmfz o 371 DiMer) T Eree nody)
Tienentary analysis (% for (s PR OO

rgicuiaced: T ¢ G5,
- B5.83, = ot

]

monae s

FOUSIYE

- PR, z
s atiom o PRT Spec/AatLlluv.srt
o924z Zopiinh ranRaalion oo T Fpec)




met hyl - 5-[ 4- (4-i sopropyl phenyl ) -1-(4-(4-_
i sopropyl phenyl) but anoyl oxy) but - 1-enyl ] pyrrol - 2-yl } but
ane obtained in Exanple %AGa) to obtain the title
conpound (yield: 59%. NWVR (CD30D, 400 MHz): d
7.13 (d, 1H, J 8.1 Hz) , 7.11 (d, 1H, J = 7.3 Hz),
7.11 (d, 1H, J 7.3 Hz), 7.09 (d, 1H, J = 8.1 Hz),
6.97 (d, 1H J 4.4 Hz), 6.10 (d,1H, J = 4.4 Hz),
3.86 (s, 3H), 3.65 (d, 1H, J = 11.3Hz), 3.55 (d, 1H,
(Exdreld 1113 Hz), 2. 85 (tt, 1H, J = 7.3, 7.3 Hz), 2.75 (t,
4@H,}ve}¢1ra7;>3rplﬁ|23}'l-3'l Fa-8yL(M 4207 2.63(t, 2H, J =
‘ 5 .2.07 ( 19 El} 1, Qﬁx;ugép_ (M1 bErednlggice
ry:(”lfll‘ﬁ&?-l; Iepeave ) RobgyeY1 9847 1s 1.22 (d, 3H, J =
sl BZ) o o rddin@dyic 3H,0} J =7.3 Hz) IR Omax cm 2 (KBr):
‘“%féig 3208, 3008, 2956, 2897, 1646, 1480, 1460, 1382,

LI

[CrEr?sel 10571F041! 987, 917, 811, 771; M8 (FAB) nfz :
371 ((MtH) +; frr body); % Elementary analysis (% for
C22H30N2Q2 .W M, H: 8.73, N
. 6.71; FBONd: <C : 65.93, H: 8.76,iN : 6.77. 80
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The reaction was carried out in the simlar manner to
Exanple 1 (1b) using
(2R) - 1- acet oxy- 2- acet yl arriBn,o- 2-met hyl - 4- (1-
met hyl - 5- {4- (4-cyl opropyl phenyl ) - 1-[ 4- ( 4-
cycl opropyl phenyl) but anoyl oxy] but - 1- enyl } pyrrol - 2-yl)
utane obtained in Exanple 7 (7a) to obtain the t|tIe
L:}L:gpnjpolgnd (yi eI d: 84% . 1H NWVR (CD3OD, 400 MHz): d
7.05 (d, 2H 98-6:9%({m 3H), 602(d,
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0 (t, 2H, ‘]x:c7 3Hz) 2.07-2.00 (m1H), 1.97- 1.82
AEﬁ?ﬂ?—B*’ oPr8EYTS PP 3F), 0.93-0.87 (m 2H), 0.64-0.60
cnbhy 2H) ifosMBIEFAR) nlz: 369 ((MrH)+ free body);
El enentary anal ysi s (%{—eﬁ C23H32N2Q2 . HCL

Cal cul ated: C: $6.73, iH :%8. 77; Found: C
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met hyl - 5-[ 4- (4-fl uorophenyl)-1-(4-(4-

f1 uor ophenyl ) but anoyl oxy) but - 1- enyl ] pyrrol - 2-yl } but ane

obtained in Exanple 8 (8a)_ 1o obtain the title

conpound (yield: 29% . 1HNWR (DVBO- d6, 400 Miz): d

7.24-7.20 (m 2H), 7.11-7.07 (m 2H), 6.99 (d, 1H J
4.0 Hz), 5.94 (d, 1H J = 4.0 Hz), 5.60 (s, 1H ),

%nge(gs 3H), 3.48 (d, 1H, J = 11.2 Hz), 3.43 (d, 1H
SIT2 Hz), 2,71 (t, 2H, ) .= 4.6, Hz), 2.64-2.57 (m

‘-%AH; 221882 - TV (1 IARFE 2T (s, '3H); IR Omax cm2
e ;E%}ﬁméEQQGHﬁgéyﬁmmﬁﬁéaylEﬁ§£§9*25731*q}kﬁ§ 11809,

I 1459, 1381, 1217. 1039,,983,.775; M (FAB) mz :
vu3¢7h%%hm¢®+L”F”%Ea% dﬁimo*“%ﬂenentary anal ysis (% for
[.:E(;%thﬂ\?%“ W) , Calculated: C: 62.74, H: 7.37

. 7.32; Found: C: _ﬁ%.580, H: 7.07 , N: 7.37.
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bfy§§MNtﬁQEny1ﬂhﬂwﬂéééfﬁﬁﬁﬁﬁﬁif 'EHFr T Ed0ut” T n t he
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obt ai ned Exanple 9 (9a) to obtain the title conmpound
(yield: 56% 1H NWR (CDO 3, 400 MHz): d 7.51 (d, 2H,
J =8.6 H), 7.28 (d, 2H, J =8.6 Hz), 6.79 (d, 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), 2.05-1.95 (m 4H),
1.60 (bs, 3H), 1.38 (s, 3H); IR Omax cm1 (KBr): 3362,
2947, 1645, 1480, 1325, 1174, 1129, 1067; M5 (FAB)
mz: 397 ((MrH) +; free body); Elementary analysis (%
JWEQMQZBTHIZH\IZO?FS. HCO . H20O, Calculated: C: 55.94,
L 2J);:Foundi1 G-1453499, H: 6.51, N:
N P NEx %)l oy cavare
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Farat e enpl ary conpound No. 73) [ Chem cal
LJ&nr:thw @5}21@ 2FR -~ ~C42H 1/2 HORC (10a)

(2R) - 1- Acet oxy- 2- acetylmno 2- et hyl - 4- {1 met hyl -5-[4

(4-

cyanophenylr)amﬁophenyl ) but noyI )but-1-enyl]p

yrrol - 2-yl }but aqg The reactbon was W d,out in the

simlar manner to Exanpl el 1@)(3@45“ ng

4- (cyanophenyl ) but yr i1€2 agbg "obtai ned in Reference

exanpl e 12 and (2R)-1-acetoxy COtY amynox2: nEt-feyl < - (4-
$ 4a(nexmyllp9rﬁdlﬂ‘2‘yl3‘fﬁui’ i t'fbt%alqned‘yl n Reference

. _t0 . 0bf ai\n-thaetit e teonrpourd kwbl &I gy gggrrot
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C}-’al‘_-._..'-_ SEciY sy = ] .
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-yl Buta e :
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(10 nL), and water (10 nlL) and Iithium hydroxide

nmonohydrate (2.90 g, 69 mol ) were added thereto,

foll owed by stirring of t m xture at 80C for 1

hour. After cooling, water and nethylene chloride

were added to the reaction mxture to separate it.

The thus obtai ned organic pha§e was sepQEat dL sWwashed
~gaWi t By, 3-3at usated caguebusNEC! 3Bt Utd on aRd ur ed over

anhydrous sodj um syl fate. ; The sobvent mast -bvaporatied
rethadetr éddced” pressure and the residue was purified by
M,lepa&gfﬂdwcamg?l ’{-NH-E“\}E]@? thilématogr aphy (et hyl ene .

chl ori de: met hanol , A00: 1 t%&mral n:. U Le0 @, 5.50 mmo.
Y SOPRAEDY R TESY et Fy1 - 4-{ 1- et hy! - % ol
in Gyanapbenyls) but anogtd paer6PoR ﬂ}bﬂt ‘aEfT ~ore ’9 g, ,

yi el d: 84 799... _ ) uthon, ofd et Ece asi D(~@583%)e'@ =5

E»@%Gvﬁﬁfo‘iliﬁ‘?ﬁ et hanol (10 m) was . added_t 0.2 s@kutbomha

éﬁa hh%ﬂbbﬂﬁ obt@icneds:, ethy: scetate Wes " -
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LoBRLhanale chthyh HeetateswaSRRIdEd 't her ét'o and
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-*éFys‘t"'aYb“e("I 29 g) of the title conpoun

68 YStabh ] zatd erzpf & He68hid. obt-ainéd o} ithd - cryst ai -
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(2R) -2- Am no- 2- net hyl - 4-{1- net hyl - 5- {4- ( 3- net hyl -
met hoxyphenyl) but anoyl | pyrrol - 2-yl } but an- 1- ol

hydrochl ori de (Exenpl ary %erpound No. 57) [ Chemni cal
fornmul a 26] 1 HO NH2 KC7%(11a)

(2R) - 1- Acet oxy- 2- acetyl am no-2-net hyl -4-{1-nmethyl -5-[ 4
-(3- net hyl - 4- met hoxyphenyl ) - 1- (4-( 3- et hyl - 4-
met hoxyphenyk) bidanaykoxy)but < - ehy| JPHFO] 222517 but an

e "85 The react| was carr i et QUtieRyl feaiginticl art
ExamErmér £o) BXET & (E%Sq s e

)" usi- ng
D,\L%-( 3- et By ks A=t hexyphe ):@at YR o aEcgt t“’(%t“al ned in
“-Refer ence exanpl e 13 and ‘1}-. aceloxYrdne crotained in
accaEBIranZnos P st Ry Ee% )(%E))Il :

et hy pyrrol - 2- yI%buI,ane
.-0bLal ned .i-n: o Refies e;m:aemx‘drﬁplte tlet CEHT R ‘Fhe titl'e’
® ‘ébﬁpound (yi el d: 370,@y iPnewh— _ ;__[3 mettryl-4-
k*,bZR)?_'Q"- ATFRGES - Aty -4 {1 met hyl - 5- [ 4- ( n yl:As
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nmet hyl phenyl ) but anoyl | pyrrol - 2-yl } but an- 1- ol
hydr ochl ori de (Exenplary conpound No. 165) [Chem cal
formula 27] HOi. NH2 HC. 0 (12a)

(2R) - 1- Acet oxy- 2- acet yl anifio- 2- et hyl - 4- { 1- met hyl - 5- [ 4-
(4-

met hyl phenyl) - 1- (4- (4- met hyl phenyl ) but anoyl oxy) but - 1-,,

enyl]QMRﬁ95i25¥|&@M&ﬁﬁﬁyBﬁﬂjhpyghg;m%nﬂoﬁf g, “IILE WO

4-di methyl am nopyri di ne_ (1,17.6, &l.& gyok)s@ntdol; ix
and 4e { t-met hybpreid PEOY 1T S AT o :

oride (1.06 g, _5. 90, ool )
.in. tal uene,(5Hddewascasded deoa bl W on of S oY e
Lo SR - 'I- acet oxy- 2- L

A 1 _mesbyloyrroi-2-yllbutane (444 W, 1.68
sceagBiyd rmmizn st 2 Bty A5 e hy T pyrt ol - 2-yI) but ane (444,
nmmqg’cgté¥%eﬁn@£)Réﬁgﬁ¥HMEdebnﬁﬂef@réﬁc@gé%aﬁbrézzﬁfh N :
toltene (15 nL) and the mxture was stirsegh-atiIOG:
sk Qe TRahaunsreThet t'eipersturé of“ The mxture was
_returned to roomieimes abune andrethyt HCREATEaht ="
theangier “herd“added to the reaction mXLUr e, tQ.sepacate.
s2nd tarEbecthusicobtat nediorGanrt-phade was separated,. .
_washed with water..and;@s=saiue atethragadouNEQ =" waLss
Thes dfif 63N dri &d over. anhydrous,_ Sadi UM SkHf abeydrons
andtLraskiktrad ismecrRegol vERT WA evaporated under .
reduced pressuke.ang; fhiecresi die: wadvpor ified By ="
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seqet A Eeny ) but anoyl 1 pyrr 0] -,2-yl } but an- 1- ol
- ;shydr eshiooricdé377 g, yieid: 20%). ,
168 1 AR AASehONYs 22 acetyl-ani nor:iethyr 14 {met hyl - 5- [ 4- (4

- v o] VRt an- ook hydrachloriic
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1%% 20d; - hiuehydrnxinge roRdhyeTal et 505y, 6. 20
en 1 y 1.H-DRY
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filtration, the solvent was evaporated under reduced
pressure and the residue was purified by basic silica
gel (NH type) chromatogr y (met hyl ene
chl ori de: met hanol, 100:1) to obtain crude
(2R) - 2- am no- 2- et hyl -4-{1- et hyl - 5-[ 4- (4-
met hyl phenyl ) but anoyl ] pyrrol - 2-yl } but an- 1- ol 208

or A 4N hydr, ch&ﬂddtaacrad m@daﬁée§'é¥%t1“t5]n L0, ‘i?,é J0ks

i G

0. 54 'mnol %f% ed.to_a solutisn okythel bhus .xTas‘“':%

yeb#al*f?@dué’r'ﬁ'ae quét* e rret hanol (5.0 i) _under.. ..
iohCEe IgoolalnmgaaadﬂtmemirﬁtW@EW\E@%FF rEFFSr =1

m nut'es. The m xture was. concenkrated under reduced 87
ﬂﬂptésé%r@r“@ﬁﬁﬁl ‘%tjceta'te was added thereto and the _

Qﬁ,gci&i Lat ethy erystal mas ¢ol Iﬂe}bt ed-By 44 ti¥at Fon. > The

B &ys was washed vvlth eLh ceL;Ig,te angk dizi ethspnder
p;—\reducedfcpfesvsupe 1 oBEirn® the i tle con?ound 212, ,
\ gd 8890 1u2H: NVR 3 €DEOD, #06G NFiz)2Hd 770 tme!
-*4H)r 6 771d,"1H, ' J G 3.9, Hz)..6 ng,ﬁgdg A, (o) "5'13 9z.04-
o . 442)7,.58. 86, (:s“‘usﬂ)ﬁ 3465 ¢4, “1H, J = 11.7 H), 3@1
| é 1H, .J 7 dil-7 +Hz )z, R01743(03 W =TTz 40 13rz) i
é‘“*254(m 2rp, 2,61, (1 CM,,,3—74Hz) ., 2.28 (s,
ms3HEs2r04: 15000 ¢ 1) TE8 TP 7L (m 2H), 1,01 (t,

3H, J = 7.4 Hz); M5 (FAB} miz: 357 ( (MrH)+; free
body) . (Exanple 13)
{E@Q@r@Mno 2-met hyl - 4- { 1- et hyl - 5- [ 4- ( 4-

_ﬁh,ejnygl )@y& @noy-l ‘hpytral ~2-0l-YBut an- 1- ol

"‘ydr \lori de errpl ary., an%q_pn.d _Nozz 92)i-beheat o

mebty ik en 28 raRes: ﬁﬂl N

.%n@j.&v Acel.oxyis2-acetadiam no- 2- net hyI 4-{1-ethyl -5-[4-
[ i S "=

[mﬁyhbhé?w‘q‘%lalgf‘ﬂ- (4- et hyl phenyl ) but anoyl oxy) but - 1-
enyl ] pyrrol - yI}butane A Spl ution of
4- di met hyl am no ne/u - and
4- { 4- met hy| phenyl ; utyrlcr‘t':hl dride (1. ms 3 mol)
in tolunen (10 mpaszva&‘iadd\on a sol
(2R) - 1- acet oxy- 2 B P
et ylzg{)n Qoﬁge{@,hh)zl ade (L @timp-pyreonon Ay I} pEt e (500
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holuh:raz“(;@@ Fn-_j*- W EheY i Xt'ure was stirred at 110C
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and water were added to the action m xture to separate
it. The thus obtained organi c phase was separ at ed,
washed with water and a saturated agueous NaC
solution and dried over an?ﬁ/dr ous sodium sul fate.

After filtration, the solvent was evaporated under
reduced pressure and the residue was purified by
rio9kl L2, g8l 1681 onpt egeaphy7{et.-hyl acetate: hexane, 3:2)
“"fo obtainthe 88 title conpgund (751 ng, yield: 70%
(1361 3BYR Y FRPr20ANT o 2 et Ryt -4-T1- et hyl - 5-[4- (4-
mgtqgs yLohenyh )} byt anes:Faye ol kgl bup arffirgr=1orae
" hydrochloride (2R) Aaping-2-mechyl-4-{l-ethyl-5-[&- (4=
- 1- AEBY ok YRR ATRT YT AR RO 5B Ry 1 4= T 1- et hyl - 5-[ 4- (4-
o .TI:{S,F, byl phenyl )=14€ dn hnpethyl PHemERrEEPEaNgY oxXY) but - 1-
" el yr?{py‘r rol - 2-yl } but a%zo (.17501 A9 ARDd {n=Gbtai Bedrols
emi] cExarpt & Y16 13R) L s 'di ssofved a m xture of
13 t( .%tgra@;ugg géiltbrsaﬂﬁvéﬁnh) da arrieténe'ts m&et@?hwﬁzéf‘%’ﬁa‘ Wat BF'
- mL) and |ithi um hydroxi de pppaohydnat.g: (530:avgxid2. 6
sndmuitpaner e Adddd ERErIE'ST £l F%a/ed bylgf stir rggnx%,_qf the .
ol XS 22l s BOGf,0n.2 76 hoor s, wAfe erddsol-FAES  weter “ARd
met'hyl ene chloride were_added to.the reaction-ghxdi e
atiorisgpafatkeitixtPRe fhud obtdi ned of gani ¢ phase was
.,3§%]par%t ed, nwashed -t haa satratied BrUEsUSNEGIER TIRtRTE
WL 'S

ut'ion~and dried over  anhydrous .sodiym sulf ate ;
. m e ATE A T end S s DWELE araned,
ccAbEeirShd tikat i%%, tEHe SRHAERt Was evapor at ed under
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L] a‘ Wt lly . e T

Fcsilica gel (NH type) chropmtography..(rethylenas
an@hﬁﬁtﬁﬁﬂjeiﬁmﬁitiﬁ’aﬁ@+%(a@72 3 I%ed: Gb?g?cﬁ_%ﬁdé; i £1ed
(2R) - 2-am NQs-2; OBL A pressure and the residus was DLFiaaba
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= COOUFe=( 251705 el T°° Zﬁ%."%H NVR ( DVBO- dO, . 400
MR )2y G0k Dlecyi2bhotae 170050 ESERFO 238 06 d,
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=7.3 Hz), 2.64 (t, 2H, J = 8.4 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 ) M5 (FAB) mz : 357

((MrH) +; free body). (Exanpfe 14)

(2R) - 2- Ami no- 2- et hyl -4-{1-nmet hyl -5-[4-(4- 89

nmet hyl phenyl ) but anoyl]pyrrol}:bZ yl }' but a&é ol 3?17/ 2B
a +ﬂ£,),5»1(e_ﬂnpeyh N -19%1 | meCat =

retp TR AT g e

sue D~~~ 112 Cfl2i-1 HRC Fumaric
(7 uﬁﬁ:ad?ﬁ@&f@*wgmdohm ]rﬁfol) was added to a solution of

[ﬂ(Fm)FEZ Am np-2-8et hyl - 4- {1- met hyl - 5-[ 4- (4-
et iyl phenyl’) but anoyl ] pyrrol -2-yl } butan-1-ol (560 ny,
1.6 mol) obtaired in Exa?(gLﬁ/Mt hanol (18
m.) at room eﬁ'p.e:rxaw xt S Ieft to
stand for 15 hour's. The preC|C§)|tat ed c{y/l\
col | ect ed byfllt[‘#La*tlontoo ain the tftle corrpound
(632.7 ng, yield: 956{3 }—% @%UD 400 MHz): d
7.08-7.03 (m 4H,) o8, 1H, J = 3.7 Hz), 6.65 .
(s, 0.5x2H),. 6:01:4 r, AH cleE A I HERs B1BB: (@ B JRHui-on
362(*“&“5114J_110Ei 354d1hLJ:110Hz)
a2 73 i(etr*ﬁH : Juat i3 ARy 6 % “2H, qu_o 8. 4 gzg P
2,60 (t, 2H. J.5 - 5.8 H2) - Qﬁ;h(as 13¢) , (ZEDOT21 . 84 13
ﬂnlq}pie%_rz (DJ:]ikﬁ] -21

VB (FAB) Mz 343 ({ MeH)tionf ree
s ety ok, e

0. 5C5HION) 5 CaLoul atied &s: 168 % snsraﬂdsfcas s\peurs. The
EEEGEEEbhnd: C - 59.05, H : 7,82 Nii 7,08, - Exemphecte
kB o 2Ry =@ -ATHCHE ovRRt P EE  PT - Rethy 7551 4- (3, 4-

di net hy| hepyl)-butapgyl-Jieyiar obs Q}yl}butan l-ol 1/2
Llfiijr?ar“3¥ & cExe)np ary@conpound No, 23)_ [Chemigals 1x,

J —
:of opAULEn.30] Db ke :| § 7 492 THEPCY fﬁ':oz‘fH -
! 5. 55 (=, 0.3x2E] g.o01 (4, 18, 4 = 4. 3R], 3.8B3 1B,
3.7 :‘1'?1.'; (=P 2, V.27a . L - )
3.5 o H, o = 0 =2z, 2.73
3" 3,82 (4, 1H, J = 11 o Hed, 3.54 4, tm, il 1
SH 5 731 W) 3,85 :-— 27, g = A "'"\-': 2 80 (L, =0 J =
12y 7y W = roo=n r

HES FF"-' —--:'.'1 nN?D " C‘ - EC.;H;;O_;} A
Tlementary anal Wiz 1% LOT Co;Bapziia

Ffalouiated: © ¢ £g8.37, € : .05 "o 6.3

" 0 i =l
ToanG - poL.06, H 7,82 M 7.08
(Zxacple 151
; 5o [2-(3,
(2R} - 2-Amino-Z-Tes chyli-4-{i- —methyl-8-1

z fumarsaie
1imat wlipyrrol- 1lbutan-1-0l 3/2 fumar:
dime:hylpheny;‘ﬂuhanaflJpyLLDI 2-vl;

fExemplary compoand No. 22

[

ichemical formuia 201

[iJHz : O S
. SO
e ngcfﬁ“vf

- il _._..E__ 'f:_
f2kY -1-BoetoNy-2- acetylaming- 2 ~methyi-4-{l-meihy: i

1
2 eyl P butanoyloxy ) ek
3 ! iehenyl) -1-(4- {3, 4-d3 methyioh
(3, a-dimethyicheny 1




(2R) - 1- Acet oxy-2

acetyl am no- 2- net hyl - 4-{1- net hyl - 5-[ 4-
(3, 4-di net hyl phenyl ) - 1- (4 %3, 4- di met hyl phenyl ) but anoy|
oxy) but -1- enyl]pyrrol -2-yllbutane (29.6 g, 48.1 mmol)
obtained in Exanple 2 (2a) was dissolved in a mxture
of tetrahydrofuran (100 nL) and nethanol (1

(- 00 ot
ery @NGh MALIBI: - (,wmm)e dRd - ﬁ.mh.ﬁﬁwhvﬁ?o&|ﬁea-* Bhotydrate -

rat
20. 2 481 ). vere, addedst et eiwya: fcdh‘kamedhfb}/m
2 §f~ r“r‘r‘%gjJ nyg)m xturexat 60C for 5 hag_:l% %\tg;wm,ma
2ncCoathagsl waner and avst gkehel G BFF dF- "3de

the reaction.mxture. 1.60,Sgpar %L@elﬂtt,nd%r.ham,gém-emgﬂmévé’
rorREE SR ded ahdquran tTérﬁ 't s washed with a
i s.agu%a(ged;__radqueausd\laﬁ 590t uftq*on BpETiastal e GHers
anhydr ous sadi um s§l fac,} e_sQlvent s vas-evapenakeedure
uaqﬂﬁdéf‘ﬂr'é%*ué’éﬁlﬁres Eang fhe residue was purified by_.
15)-C 8k | {:ca ngebrdDHct y&peae o#ﬁoﬁﬁ?@‘@%%ynflnﬁ Wy ere ™ ®®

Fori de: met hanol 100: bIca‘l Rion, it was dried over
«as("@lré)rz»%n? AR Ry T fO{)f U545 (3, 4

{j l’%tdgy Leheny| s)ublﬂhaﬁ oy IT]'npy £ g‘-l t::g_ g3 b’EIT ‘%ﬁt’ﬁ_ftgﬁ (Li%e*f

g, yireld: 779 .. A sol ution ofofumerd:eaasl dod244 g ica
re@uFdt BABFFIT N REGIe i) was added to_a.sol ytion

~Pf ii:he et akmed: 3(2:!;1):319}% aimathydene chioride:metnanol,

et hyl - 4-{ 1- met hyl - 5- 3j 4-di.oet hylphenyl-) bat anogpl Ep
_09r¥o|~020byﬁ}ﬁut?a 178 '-? 50 3 .21 ol ),

net hangl; .
a:bd6s ‘JJM‘F%QQE]SJ*-EQ&} ldpglcrrng d-a?f"t}ép et haitol' é\,a =8 flg e

evapor at ed_qunder r.educe asSSyEe, tvhegrﬁﬁ:bn“.ua wastrzanol
7H) ssé FeY TR malT '“a‘rr(gu% of - methanol ,

G -:-—. 2_
(zage! akss wasizadted thdnet o afvd '#@chs?alEic’t Z&tT Oh Was
carried out _to obtain a_grude.cryshal:fdanby g)t:-piwth@-
meg vl et conpEuRd: %hb gbt alﬁaed txr gtjde crystal 5.y ico-
»Was: subj ect ed .agakn 4.8 eoPystia FIREE0n U n

¥ et hanol 2and et hyl ﬁcaéatg -1, -Qbtai frddhe 'f'et“‘l__t-h:é Dressure,
l“fit@ar-r[i)'@uné’* -7 2%y, 71% as a white, creystg AH
LEEQ&B@D@%&@ Mz-izw)edci 5a98ﬂw sPgUny 2 7Y 6. 93

d. = -2k (r:% v{%"B 1 6;.861(::@! wiEHzaFried out
S.Cﬁtg F'Z).'ELEG‘:‘% 3 t‘l euﬂl%‘f N Cg , aiH J — ﬁ' CQ m Mds 8-_4_-_
4 Stk a3f“nﬁ2fie( dﬁ git—ﬁl Jis _*llﬁ 3GHZr)rL 31§§ d:j Ry 2

113 17), 2. 74200 (oAt 2aSTalisoc2b S g He) |
G}Qt*?-fe(:‘smé CZ’ZI s, 3H), '2.06- 8;9%0@ 4{;& 1, 320690 the
¢ BH)is R QEBx: m@;(ganyum 5994%"- “1645, 1543,
1411, 1355, ]26 4157, 98;6,,93834,.;,669.&536}’»14\@(FAB)
thi 2 SEFORCMH) - fred body): El enentary gnal y§|%3 (% 1z,
fqn,chgblzgjﬂze)ao r¢;®;,5(@45|4@)9cn *Hal €ut at€deC'
He320 N2 678 sy, 6.6 (g, 2m, T = 7.8 Hel, 683 s,
iy, g.00 (4, 1H, J = 4.0 Ez), 3.84 {s, 2H), 3.82 la, 2%, “j=
115 S21, 3.5 (4, 18, J = 11.3 Bz}, 2.74-2.86 im ), 2.5

r - ru
i 1 = 27 3 5 04-1.83 (m, 48),
oH, O = 7.4 He), 2.21 (@, 3Hp, Z2.24 (s, ¥,

; . R 16245, 1543, 1431, 1355,
TH Wnex o [KBIJZ 3276, d’._c,-'f&:, 29(:":'; —TFT ¢ !

1216, 1157, CEg, BRL4, BEE, LR35

wo (FREB! mfz @ 357 fiw+nl'; frees bodvl;
Tlementary analysl e for CpHaaMN:De-D g CaHAT4) ]
=y S it Crz

Ccalcplated: C ¢ fo .64, H : BoZT, WO a.75;

1Y - -_— L — -

eI I
B 'fmmiish Transi m of LT aper ol IR
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91 Found: C: 59.40, H: 8.44, N: 6.73.
exanple 1)

(2R) - 1- Acet oxy- 2- acetyl am Jlo- 2- net hyl -
| -2- yl)butane (1la)
(2R) - 2-t - But oxycar bonyl am no- 3- n- hexanoyl oxy- 2- net hyl -
1- propanol
-..231 - But oxycardsonyl, ani na-.24nmet iyl gr-dfane- 1, 3-di ol (20.0
‘D*gT' 97.4 mmol ) was suspended in isopropyl ether (200
m), and 16.3 nL (0.100 nol) of vinyl hexanoate and
‘Re l-.Lpase. [Jamphilized |ipase from Pseudononas sp.

“anuf actured by T YOBO _Co — - 01 6B - é@lﬁlg)
(2 mhve L eharfded -Eher et ol 2 ForT owedlﬁ};/ stirring of the

w]m Xture at roomtenperature for 2 hours. After the

reaction mxture was fis Ltered,_Jhe fa‘ﬂb{fT@I‘-,e-Q\Aﬂ_sth‘f -1-
(128vapBF at g A © ?e%t"edﬂf)rgssure "The residue was

fied by silica gel col um chr omat ogr aphy
f%hexane ethyl acetate

conpourmd 25&*%&903“3/ S'9C8E “The thus obt_§_| ned
9_(23)Vogjt‘n9$lt@m@ﬁbﬁn;ﬁh a:rﬂr@g’sgyh etner (200 wb: 1

(Ref erence

4- (1- et hyl pyrro

10: 1525 1)1 §ecobleain 3 thEol tid0].8 2.
16,3

hexanoyl OQ/ 2- msth ‘:Pngq:p_@ng_hdm@:ﬁj@%a“yﬂﬁdDWTEd iipase
i

wLopd i 16al T& %‘HIEL ¢ofurm tor analysis Chiral Cel,
‘I(JH, L0425 &), mnﬂim{nﬂﬂeéyby 3[%?00@ cheni cal

ustries, el ut| 19 S0 y,e,nt hexapgee2- rp,r@,panoia,gm 3pe
U/ ehbwi T dt € 0W5THI2 rﬁ n optical _purity, (85 Oé(gl;:e)_w

wi0as- defermneder ﬂ'd“zemr,.et:eﬁfcﬂr oh 1AVE - of 287 f 6F m Was 5.

m nut es anFQIEtLL]e cetenti-on. Line . of Rforamadasnder 5~:ea~¢c=u

prAl0, Mitz) ”“rdréaﬁﬁlc( sas DB)iLiESEY(

419 (d, 1H, J = ) §;63,(t1ru $,H11-|) .o obtain Che
STFOTOI 3T HHIH zﬂf‘mﬂ B%Jtdz Ecgt =74 W), 1.44 (s

9H., b0k 305( M o dH) =1 2§:f§ 3H), 0.90 (t, 3S, J =

70 Hz); IR o X cmd, g Li Itd.bElmebeﬁﬁﬂ.ﬁ—:'ng@'a'zg6l_
2935 l'E’B‘M“:’l “1“-“*1‘50

5458, 139 68 1248ive
3y 1 Q02 - %PLEAB)DmgaﬂogO&aF(M% e% (Aib%g&%

S)-2-t- But OXYC rhonyl an-naw3s nnhexcar@yLoxy 2= fet hyl -
HILC fﬁr@‘ﬁﬁnoFr 21228

mEIa Ll Cl_p i D'V Dal':?_ C;;E |.LI. Ell ]1':1-\..1. t- :LC ¢ w—"a...l :L.a J -..‘AO..'LCJ..I—
il nY :'.T-i A —

wipnge e85 TAFST%% 5 (¢ 1. 86, CHO 3% AH N¥R gﬁmrgm)

- = Wwoo. L |.I ] ':.-DLF..-CI']..J.
E H [ ! as E‘ WD e JrrlL 111 gz
1A D3 .3 ." 3 LN = ]

=t .,.-\4—-\. e i Ay = 25 Y ) i

- o hc relhad Al — e

Pl o = .!*w_.._;'f‘.lI‘l.Ed
Uity t = was O

uuuuu

wT (=] - 4L o | g i ol AP ey 5
WL a i = La a — == -+ H - = - - " E s == _|:| "
10 N H Tl o 2 [ = ] o7 - :}f ?[E iy VR 4d

LR R & gy =3 La e b el 4 L}

fxl. -8.5 (o .25, CHTILY
u z 1=, 5 = 1i.Z
wuar (CDOL., PV A A 4,86 (s, 1H, =5 1d .
L R L - N
1H), 3.70-3.35.@
voo4a,x9 dd, 1 J = 11.2 Hz), 3.86 0rC S a1, 3,70 Ty,
L-‘-?.' ] : - 1) r ﬁq'l.
7 = 7.4 HZ) 1.8 12, cH!, % £0-1.30 T,
smy, 2.36 i, 2, = 7. =
Tl L
% (s, 3#), 0.%20 (0, 35, J=7.C Hzh;
; ig ¥i 5 s 3351, 2935, ¥874, IT2L,
I i o ilwh o 3415, 3330, ,
IR e, o’ (Llcuilc =4
o .
1505, 1458 11382, 13RE, 1Ee3, 1248, 1165, 1076;
iz, = . =
Wg (FAR) Wiz 304 RN OIS o
; ; L m ol -mepaxancyiowy-d-omELhy s or
f1hy 125)-R-t-Dak oy Carhony LATINe 3
propanal
W ocwzmzlitiom of POT spes/ariiiToO

PORLzT Er q_‘d =
TRCSORE
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92 Ml ecul ar sieve 4A (220 g) and pyridinium

chl orochromate (43.6 g, 0,202 nol) were added to a
solution of (2R)-2-t- o
but oxycar bonyl am no- 3- n- he)?anoyl oxy- 2- et hyl - 1- pr opano
l (30 .7 g, 0.101 nol) obtained in Reference exanple
1 (1a) in nmethylene chloride [600 m) undelrﬂ1 SR
i cescooling faggrigw,-% hﬁn rnjxﬁaugehmi; ;strilﬁﬁégud%tc*’fﬁgﬁr“‘ T
tenperature for ours. .Et her S- added tiort he-:-
{431 6agt i DI R REGF e ESRERL 'Tﬁga \/E\l)a\élg fia(iqfer ed and fhﬁB” S o
- fil1rale, was: eyapor-aiednuntery redatby: prégSEre”  The = =
PUEFELT Ol ified il | - LOgEappYEne
résrdue vias purified by silica gel-chiomatogeaphye
0.1phexahb: BtmyjPedcet ats, - 16-1-5: 1) to obtain the title
. (COUROUNG, { 28.188dcyi Blco85%g I KRR TEBATS, *280° "~
BT d 9. 45 (s, AR, 0526 (bfirs. dh) adhedio(the 1H J
at Tobh. ReFRYTARS2oeH, 2 IHT = 1102 Hz), 2.32 (L. ,2H._J..
oo ABHEY . FO1mBBem w2k) FiItAE §7SoH)T TI887(S,
"*HH), "1.40- 1.25 (m 4H), 0, %o (e 3Hg: due wBsOphiz) £iaRbY
zvQmmateh 2nfET qECG R W) 53367, 2961, 2935, _28_7..4”,,._114§m
1707 0:150%0:4582:43025-0G80EChp00IeoE37) 19547 T16b;
**1100,”°1078; M5 (FAB), n%% 302.¢ £ MrH sk . ( 1c)
cotdimetiey FpirE T2 e 'yEi tT'i phenyl phosphoni um i odi de
e A xgzépe_ of, , 35 AQUB0YS £ § OraTRlGRhyHeZ G ol Fon*{20.8 ™"
ST 284 hol) and di met hyl am ne _hydrochlior bdez (82. 2=, =
(a9, 12787 molt) 2was! . dddéd ‘to f’mré}t ﬁy?(rayrroré (21.4.d, ., .
264 _nmool ) junder igexgookingl.ad tik, sEELrilng®ovEr 1 hour ™"
= dn@®30° M nut'es and the mxtyre was stirred at room
1 tenper atitire o.6F 6thaidtsT A 10%Hddeous sodi um

__hydroxi de sol utd on,£150, ), 8meh etdrens, wekes addéd 1670
TR Weexr@hction-nixture to separate it. The thus obtained
L f=ganisex phease: was s 8 eptdted 2 hasifed ‘with- a ‘sat ur at ed

aqueous Nad_.sol ytion,and dried over anhydrous sodium
ME LAY ™ AF tE1° filtration, the solvent was evapor at ed
under reduced pressure and the residue was urilfiled_e
by silica _gel chronatography. :retaylenesghioride -5
UyﬁbtﬂﬁHﬁF?gj{%Fé}_tﬁ 5btain _ 1 debvde soluzion (20.8 Wi,

2- (N, A-ghisretry band Formersghs . Fear8ERy T byTrol e é%’;ﬂl.% y e

yi el d:. 86%.. .Met.hyl: Jiodide £A6rdchtic 260 ol j was™ " "

zéad@p&ﬂtio a§036rtu‘fh|—-hna0f 2'(N, N- o4 cnll under igE—CDﬂliﬂg |
=dizat hyl:amicnbpe el (et hyE pyPr pr'é”]( 30.0g, 217 |
mmol ) _in. ethanol. (229 gLk undemiree- godlihrg rant-the™” |
ER BT EWAS Strtred At room ¢ enper.at ur € hok 2= MQurssdivn |
Etbyhbdagetate (REERADAFRECT & “THEE B T '

; Pih Tt gnd ether wole 2dded to ths rzachion
hydroxide soluiio: f180 mL) and 2o

LS = L - A a inss S I g =& WAHS
L- xa h'l_l DEILT A 1 [ ganTlc
u.._:':q.,-_l = Lo uE’Gaa.a E 1. =} t
- - il - = H g — —wdaed a—_{j‘.
[z} G Il I = T L d A 2115 d Sl =] 5§
5¢'|._,-aI (M fl WA S Qn_d WL =1 & =T k= = ] L Cl:l. )

Sow L Sela =3 = L i a2, = = L. aci1on t-]._'-.-\_
< - - r
o E hyyris IAE ol Buliew L 1L [} =

[

dris - s
; : ~EE e nd [he Tesilue
lorent was evaporabed under rediuced prepsure ana ol
solvent gvaporate _
¥ - e I Ll mmE
murisied by silica gel cnromatography (meTayis
was DuriDi v =i, - | s
ﬁ ] L no i N-dimethylaminometiyll-
1.1 i Am.qmethancl, 10:3i} CO aptain - (M, E-dimetlylal T
shloriog e eiiadti=r It e | i
3 33.8 iaid: 26%). Methyl 1odzle i1ea,2 mh,
1-pethylpyrroie (31.5 &, ¥amibeo ™
ki 1 PO T S
Sea mmol) was added To & soiuticn of 2- (KN
dim *vaaMiﬂcﬁe“Hy11—1wmethy1ayrrola (30,0 g, 217 il
\_A—LI.1E'—.|-‘_ Ll L1 PR R .

3 ; mixsur ras zChinved
; - roe-C vy and the WLXLLGIE Wa
erhanci 1220 il nder ice-cooling

= — ~ I
te TALAY : A . _.--..IF'_.. rl c,-.l..EL.a'_‘ [_ EA ~i il Welais
i, AL A moelrdtire ~Cr 2 1o S = 1 2 = 230 H 1=

5t fati ¢ PpT epot ecf 07007006
2T ERGLIGT sramsiatian ol POl BRELY :



93 added to the reaction mxture, the precipitated
crystal was collected by filtration, washed with ethyl
acetate and dried to obtain
(1- et hyl pyrrol -2-yl)net hyX ri net hyl anmoni um i odi de
(55.3 g, yield: 919%.
(1-Methyl pyrrol -2-yl)methyl trimethyl anmoni um i odi de
(55.3 .9, 198 mol). was, suspended:diracet onyt¥id ¢5¢400
addpt)tandt FEphenyl phosphi ne (62.2 g, - 237.mopl ) as-icd to
mlgggg@f@g tmemeﬁo;-aﬁmﬂ;omah%@ “'s3|ttihr Frh ; of“the m xé‘%; e at_ .
80C for 10 hours.., Aftgk..-.c0pldMg=khtarmoturer A==
Dlﬁ‘tééﬁcé%'t"‘"reﬁtﬂ*é’dpt’bl%b?{nﬁi/ qu}gder reduced pressure,
¢, GtByk, asmbate (200 ni) was added thereto, and the __
precipit teﬂDVc?rryésit_gL},.y\@%_;@@hltegixetchyﬂpmhmht Fatiasn SeThe

L

crystial***Was""ashed wi th ethyl acetate,and.dri.ed under
-, eduesd: presseresewlvbtia A°Ehe’titi’e conpound (77.1 g,
~yield: 819.. (1d)}-(2R) 237 mwol) was added therstc,
crihYBHEEBXYCArbony | ani no- 1- n- heIx_ano%Lo_z_(X- 2-Jmethyl- 4a6lar
o T1olBt Byl pyrFal2oyl yagrborane at BT S 2T T
- ji]l Met hyl pyrrol -2-yl ) rrettlglégttrgitgﬁemldﬂwsphﬂmiunﬁﬁiro@‘ifééCEd
cof BB G 20 HToly obtai ned in Refer ence example 1.
nré%‘%)fé".'a%ﬁ#@p;@ﬂﬂ&dei n2ct etiranfar BFERAMTC360°M) and a _
¥“sol ution of pot a]Zs_i,umgéj- %% ge (135 ign. 12B:emIplyras

166

orPALD YRRy 3F 6F Ut AT was added. t heref o under--.:«
wai C{%ﬁ&@g{ I JAg nWe thy StdoetEng @"V:er:lrggcim,.ﬁ%%,.es’., #5Fr0'wed 5

urther stirring of the .m x4 ure ugderdi ce<dcol i ng for

£e80beaimyi Hif éé.“*’% S%ﬁlpl?t“?lgn[{)? - @,d S s
1(:28) 2 Ry 12 hutpex year bomylyasiino gh ik her Aoy ReRy e T
~]hexainoyl oXy-2-met h LI1;E;ll;=,pr opanal (30.3 g, 101 mmol)
T&I@h’épﬁéﬁﬂ:}'ﬁqﬁef erence évxanp! e 1 (1b i[_l.wﬁl i1odide (S2.0 G,
1 §1rabydref arany( 186r mi)s RaseRadbRP Ot he reaction
‘mixtufe over, 30, mnytes angd thespixturiechasastgyEpegi=s
12ihder i cBFEH0l T g™ f oF 30 minutes, A sat %L%qumaq,_u,%gggxiﬁe
_ ANDiuREGhbor e sob uthdr® WS RdTR T 6 the Teaction
M xture to stop.the.reactiom.aed the teiperataiaeof o7~
1hed 19.qdi*d W returned to roomt enper atur ez, Mesed by
Ok XL Ul wWas1 concerttr Eed tRRISH SFedlcsd  préssure and

“water and ethyl acetate.were added:therstig Eor epdr at e
flretaehe Hids"6bt ai ied or gani ¢ phase V‘%Smgre%{@é@’n-
washed. wiet bowatiem ardd {38 satUrated™dqlieous Nall -
‘solution and drjed quer-apllydrous gsotll umrsulif gpgaraes 0
SAREEPYFPRE AT on: the sol vent was -evaporafedungdes added
J.edused: phessirelattbt e FESTYIVEVES purified by
silica gel chrongtography Ghexane: et hyk weetdee, *=971)
T G5t AFACtHE tTtTe_conpound (37.0. g, i eldy, 97%:. aquecas
gtirred under tpp-coniing for 30 WMINULES. 78 =8

spmenivm chleride soiution was adced L0 the reacticn mix:urerizﬁ
oie e tirmiic WAS TEUGInED
stop the reactlon and the tempet he 119 ﬁ ‘ srsrmer
+; iomm rpmoerature. The pixsure was concantratsn uncerhfeauve&
;veqsure and water ang athyl zcetate were addesd thoreto boﬁ

h;ﬁ;rave :+, The thus chrasned croganlc phaze Was sagaratau:
i;;hed*with warer and a snturarod agueous NaCl snluticn %%&
dried over anhydrous andium suiiate. After filtraticn, wE

3 3 the regicus
ynder reducsd DreS5UIS and Lthe

golyent wWalE F__-'._ra_t'}OIE.tﬁ& © .
as o = = i ] TIrOmas carTy (EManSrBUOY L acohaTe,
was purifisd by silica gel chromatogranhy | a

[ Tophs - = X -

; Y eld: 97%).
5.1 tc obtain the irle compound [(37.¢ 2. ¥2

: -y ofanff0F .00, e
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94 1H NVR (CDA 3, 400 MHz): d 6.60 (t, 1H, J = 2.3

Hz), 6.57 (t, 1H, J = 2.3 Hz), 6.38 (d, 1H J = 16.1
Hz), 6.30-6.26 (m 2H), 6.é7 (d, 1H, J = 12.5 Hz),
6.11 (t, 1H J = 3.2 Hz), "6.08 (t, 1H, J = 3.2 Hz,
5.99 (d, 1H, J = 16.1 Hz), 5.58 (d, 1H, J = 12.5 Hz)
5.04 (br s, 1H), 4.81 (gd:)s, 1H), 4. 34&1%119 (M AR o
3.60 (s, 3k 4 sz aH)i-,2186-2.8@ -nflzaH)s -7 5

'y T~’3‘_’1.R61'-:§'.:'-232 ?%h” %%ZED',("’ By

0.92-0.87 (s, oo W8 (El )zam zE .27
1 -280{ M-y, 248: 22417193 {bdse) ;“(11645?‘@145, 132,108, 94
57, (le

Tz -
o= 3.2uzi, §.08 (g, i,

' 1o = Hpi . 6,33 (b, 1HE
id, (%R -4 MEENGI SBT3 (1 et 1Yol a2-30) of benyld skr= o5
5 =Q%azod jdi n«2- dhe T (2R 1 Rel, 558 1G5 S

- 2-1 - but oxycar, pony| amj;noa lzn-hexarioy | xy- 2- it hyt -4 -
{ox( $- mbthy | Pyrror- 2-y17) - 3- but ene_ (37 g O, %%:8 ,MYDE)- 0. 87
. <abt;ai negh | re.sReteben’ce éxanpt &1 ‘('f ) ‘was dissolved in
a mxture of tetrahydrofuran (100 nL) and net hanol
= F§OinmL) and a 2N aqueous soadium_hydroxi dessol uiionos,
MS(?]—LQQ flc): : vess Added theréto, 110l "owed’ by stirring of
the m xture at roomtenperature for 1 hour. water and
24 methyl ene chloride were added tg t he heackbom mIXtur e
1Lp separatethts-Fhe-t huge'obtarhed or dani c phase was

“separ at ed,_washed with a saturated aqueous NaCl
oxg38PutFoh “and dri ed over anhydr ops, sQgdiupysitf-ateschyl-2-

Af t enzfi b1 ratiom EREPIOIVENT " was evaporated under, . :n

reduced pressure;fo; obkaks @Trude P7oHUE 28787y,  °
i‘-—yF‘*éFﬂ‘é’*fh’Plfa‘r?t i tative). A salutjon,.of.patassium ts
zdexbdent@12 §, {197 ¥ifoly °F' tet rahydr of uran (80, at)..s

was added to a,sel yti amdtet henck UddpFodutt” im™
=RERPHAYET 0T Ur dn (320 nl). under iceqcaal bagraver fgdiowed
- 47 Nt egdandi dheohkt it e' Ws "StiTred at the_same —_

t enper at ur e, f.or_ 200 put£s roAcet PG FTE6T 7 L, Y17
Byt YEwaS added t o the, react i on plLXtu @ HeOrBOUt FEl FAETIIS
whieANthd hethianr ESMGS-Tontent rated under reduced. .aces,
Lgr Eésuﬁ{ﬁgé Vit er-andyet hydt Acetacesieie Fabdead “thereéto .
g Fe S : i 2 3, S QTR
e e, Swmshet RS0 QR s gane eaE e

sol ution and, drigd:over abbypdrdds Soeitm-sll Fate.
SAf¥erfT1Trat'on, the sol vent was pvaparateddengeps=ct
d-eguced=d prewsur e aFe ti€ resi due was purified by, ..
silica gel_,ghropatography .(Mexmatétnyt: &Cetate, ey
©8P182)¥15 obtain the .. | hydrofuran {80 mk) was addes
watoxnide (13.2 5. 117 mnoil T tetrazhydrofural
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title conpound (20.3 g, yield: quantitative). 95 1H

NVR (CDCL3, 400 Mz): d 6.67 (t, 1H J = 2.1 Hz), 6.62
(t, 1H, J = 1.5 Hz), 648),(d 1H, J = 15.7 Hz), 6.36

(dd, 1H, J =3.7, 1.5Hz), 6.31 (d, 1H J = 12.2 Hp),
6.14-6.10 (m 2H), 6.07 (br d, 1H J 3 6Hz) 5. 99
(d, 1HJ—157Hz)565(d 1H J = Hz), . 6.46 1

g 1hB %H),ma Ada (b6 s, 61HE, 48319 (d,> iLH"‘ZJ’— ek F|z)

R, §2pET =82 H, 4 17, %d gHing,SQ Hz)3 .7

-41:15 Hqd, 51F—|E J"lf—’g 39+) 9 6 H) n}iﬁ
59 §s, 4, 57 { s2.3Hy31, IVIS‘("EF) '?nri‘zdis (

*"’b 558) 1‘91 "176, 161, 147, 1323 3205 108,65 94, BL, 77
g, QEf)5 = 2.64x), 5.2

[

(4R 4- A/Etﬁhmhzw45[2+ (‘JJ, met by iy reolt52: iyt iy - 1737 = 7

“<-3xdzol i di n-2-one 10% Pal | adi um carban (2- 032?9;1?50%
wfhydréas)ﬂmasuspeﬁd‘ed" 'i'n” et hanol (40 {TL) anda

salut Lon 9f~ GAR),- 4- et byl 243 | 23 (= LS

rretﬁlepyrroI 2-yl)ethenyl]-1, 3-oxazol i di n- 2- one (20.3
1. %7 $7. 8Hhhol ) obtained in Ref erence exa rr,FI e :lj 1% i he
s TBIhangl (860 i) wasadded. theretG: f of | 'owed ' by
Soral

stiiring of the m xture under hydrogen at m)sphere at
s4room t'enperature for 60 minutes. After,. the, .

al lﬁagl UM an o - 2 -t hene dadtiyERom Xt TEWES Celite-
(17

ered, the filtrate was evaporated under reduced

o“-:[alZeSS@FTE'E “The residue was purified by silic

R e geILA jliy ied
chr onat ogx aphy . hexame: ZettRy# - attt &ETEE 0 aat obtain

the ti'tle conpound (18. Yis d4a88%ﬂe*ﬁye -tthis- 1-
mbearﬁw(zfﬁ)‘M ?ﬁé{h r% “Fz (1-methylpyrrol 2y g 8T8
%zL;I,J, 153+ G&aﬂﬂhybﬁl—n— 2-oner was &N Al YZed by

rl ta active _HPLC. golum.fory qn@lwySnsnim*rél ¢Bfs =i
*n@z]l“(@i*% c‘?ﬁ)%’zg "CRy, hanuf act ur ed by, Dai cel . .Chemi,gakr
1 q_%ﬁagﬁl es.ralut Enyisetd dn shiTHed & 2 pr opanol
"afO flowrate 1.0, n%llmdlynpg . det egami Be phetot cafteT
mpirdasy EY59ERSTSTAE retention tine of 45 formmas . 12.5
AT, e s sand- thesetenthoradarost "AR 1o i was 15. 5

m nutes. 1H_N 400, MHz): Lﬂdeﬁ: a&u@peumcﬂﬁu— :
r90 deien u@“osltuﬁ“elﬁaéJefg%z Hz, 2, s gﬁh
g 1H, £ o om 3o 2mkiz) 23 S5 BB EhES SEH) ﬁ-—ﬂeﬁ"zr cd. "1 J
3 M), 4.07 d JAH: 3 =18 3oah b2, 70 Sgrnpfm D H)LE
(220829 : Wﬁ(ﬂrrf" “®1.745(s, 3H): IR Omax cm2 (KBr):
328913108 ;2977 ' 2938, 1759, 1713, 1495,

v r-v--ﬁl.l o
The thus chrained (4AR) -4- ~methyi-4-12-(1- methyloyr

o
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5 F0-2.%8 . 2Hl, 2. 00-53 .87 ten, 2HY, .42 s, 2HY;
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96 6 1397, 1381, 1309, 1281, 1231, 1032, 945, 928,

776, 718, 706, 656; M5 (El) mz: 208 (M+), 108
(base), 94, 81, 56, 42. (.19)

(2R) - 2- Ami no- 2- et hyl - 4- (I-met hyl pyrrol - 2-yl ) but an- 1- o
| 1/2D-(-)-tartrate (4R

-4-Methyl -4-[2-(1-nmethyl pyrrol-2-yl)ethyl]-1,3- g

Qxa__zjcglirdil@;@;qmeéi(,lizglg,lt?@@.fOBﬁ?mlgzaobt“ailjncle'}d"|’n7 ’
ef erence exanple 1 (1f) was dissolved in a mxture

ss5of tetrahydrofuran (250 nli) and nethanol (125 nl) and
ws 85N aqueays potasstanibanedr ot de?solPGti oh (125 nl)

~ was added thereto, followed by heating under reflux of

the mxture for 4 day. After cooling, water. and ._.i

(- JTet by ene. -ghboE Fee wer-¢ - Addef Td ¥ he™t gacti' on m xt ur e
““to separate it. The thus obtai ned organi c phase was
1/2epat af FFT%&Ad dried over anhydrous sodi,um sy f-ate.

Af t ey ikt fathons-tihe | 1 SoIVeRPYRES: evdporated urder
reduced pressure and the .rgsidue;mas~aizssolaeddrFn==
cxarhaAdh- ¢ 286 nt’) - “(-)-tartaric_acid.(8, 45,9, 43200

o Al 1Was: pdded dthecktl dmd 2t HE TNt (e Was Stirred
for 2 hours.. The precipitatgdsceysiflecuaspeoideered
(29 )| eFELTON' T obtain a crude crystal (g?h,]wg) syThe .
ny§EdeLayshadof 1827 g}l vierd 2fErystdiiized froma = |
~“mixture of ethanol -(340Q pl.ardrwaterdx37 mMi-=andeehess |
nephtisd OBIAT neT- ctystal was recrystallized agaLp; ff amauze

oo T X AL ek hel ban ot1G8002 9T arfd“Hat €T 130 'm_g.’ .
Further, the o tnai._ug? Grystala wasatecwystal vezedradgarn™
vof FERRERTR Xt'ur e 0f “ethanol (240 ni) and wate{ (24 ) rue
a0 ;0bt @i v drhertidt ®:c orpduRd={£G."5 g,”yiel di 53% as_a
col ourl ess scaly, crystal. Ihe-aptireabupurdntdy t6f {He 55T
scabERi ngt tTEFE cohpound was. deter i ned .as;showns (s.45 g,
wa@elﬁ@WSDlT'Pﬁi@m&ithEle 20 wi) . Doy l-owabbess | ] ,
(2R) - 2-am no- 2-mat hyl - 4-{ L-pethy|myrngk-@as Stirrsd »on
+319 Bafan- 1201747 ti'(-)-tartra_teﬁ%ﬂﬁ..%g,b}p 6PN ¢
L Was, suspendedibntmerhy@RE2LHT T ide (1.6 i) _anc Dt s
di -t-butyl .di carhonat ey (0.c476 gie 0:rBE6 empinal 128.7 27 VRS
g et I‘?yl':an‘i*ﬁec'(f&“'z.is m, 1.62 pmmol) and i1 and weter (37
~Aegdidmbhykasi hopy e 8ine (2.G Ag°*0016 mol) were |
added thereto, f.0ll.owed By=isli kebngrofydthe LAFRE T "at * ="
whooRRS tepSFaT uf'e Tor 30 mnute.  The, splvent Maswer, the
-evapor-al ed wndercl riéddced’ prEssiréTand the resi due was

R S : ‘resi due wa
i b Ll -Qﬁj el ized asain from oa MAXLDUIE SO
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97 chromat ography (hexane:ethyl acetate 3:2-2:1) to
obtain (4R)-4-
nmet hyl - 4-[ 2- (1-met hyl pyrral.-2-yl)ethyl]-1, 3-oxazolidin
e-2-one (17.7 ng, yield: '53% The thusobtai ned
(4R) - 4-net hyl - 4-[2- (1- et hyl pyrrol - 2-
yl)ethyl]-1, 3-oxazol i di n-2-one was anal yzeg %;]1 agm,I e
Ch#ﬂ?&dogqflm,,}‘v act;iae . HPEE colarshef or2 gvdl'ysP s 'Chi't al* Cel

(0.46 cm X 25 ¢ manyf.actys ed; by Dakeet s Cheniocal
retknthistiEi-dd  Teth u‘t‘l‘:’é% “sof \r”éint h hexane: 2- pr opanol ,

i1?7 ,3}30 Vflp@w rete 1.0 nb/mn] simlarly to Reference

éexanpl € (1f) to,determ,n th tsi_cal [ pufddiyrlpyrrol-2-
(99%%6}11 ai@%ﬂg’m‘c %(afeh 155 ct 00, H20);, 1Y
%nvﬁ {QasaDﬂxégemﬂz)- -dné. B (Etna IF*IE“Jb“'- il

VAR ) = 3.7 Hz, 2. 3. Hz7)or 58266 bbs df,:];lﬁl_:&:f:%b"u
amHZ’)l HRLB LT ’iHj segp gyt FZ 1H "J = 11.3 Hz) 3, ggh

o S0 3ta0 3npdat 8ol Wiendcal 13232907 552 852357 °0m “ 2Hy,
=797 (ddd, 1H, J = 13. ﬁmgﬁm _Lq] .ﬂldz} 1. B%tddy M,
e 1 33PROPAES, 1813 1y ~28 i IR Omax.cm 2
(éﬁ%fn)::« - 3480.= 3430, t@%ﬁerzesa »%@5% 18867 1516,
“1389, 1359,” 1309, 1291, 1105, 1039, 710, 690; MBS (FAB)
RQW%EG&SS ((MtH) +; free body); Elenentary analysis (%

"“f OJE{BC Qzlaléb8rN20 1/2 CAH6C6), Calculated: C: 56.01, H

: 10. 89; Found: C: 55.81, H: 8.22, N:
alO_SQ j(1d51)1 oo, Hu00;

(2R) - 2- Acet ox 2- acety|amj np- 2-get Ayl -A-y Exiret hytipyiace
12 (EPYBut Lﬂé 321 0 5o L

- o= 4 =
A 2R) - 2 A,m;:ao 2: 'makhy,l 54@21?1151=35’st<3hyl1 Byrf i -2- yr')ZbUt A0

I =172 ) tartr 98 9,5:15:5 #9D) )2 abt adnedEd ¥ =
FReféF'-E:hCéi e%arrpﬂ’e % as suspended in ganxture of «
1,8t byl ene @hboet den, (_50 nL) Yanddfat &7+ (12, 5°nt) anhd an

aqueous sodi um .hydr ox

id sol yticon (3; 200 Rofi=Q7%: ;
Emodi ubf h{ifoxitde was di gsorved in 12.5_ nL of water)

was added f-heretegaf obdonedsby. sti1% g iof THE
ThiREuFe at room tenperature, for 20, nytes. Methyl ene
1788 orBde, WHE .adddd to the Péattion mxture to
separat eufl,t, <Hhe thus, - obt-aknedivdrigani ¢ phase was

v%ep‘a at ed” and dri ed Qver anh,){q)roy sc.:58di um sul f ate.
sAftert afy] BNatToF, (FhECEor¢enRt’ was evapor at ed

18

raloulated: T ¢ zg.0i, H ¢ B.I3 N o 10.85;

Founo: o - 35.8i, H 8,22 . W o I .E9. . -
izhy (2R} —1—Ace*:c-x;x-rﬂ—acet}rlamir;::d?.—mc:thyl--4— fy-methyloyrron-o
wiibutane o
! PRy -2- dno-2-merhyl-4- (1-mas wloysrol-2- —yitbutan-i-ol
i/2 O-[-)-tartrate {1,058 g, 15.5 meol! obtained in Plefe:.c.__ce.
examole L {lgl was sugspended in & mixiure of methylene ghloride
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98 under reduced pressure and the residue was
di ssolved in nethylene chloride (78 nL). Triethylam ne
(21.5 nmL, 155 mmol), acettjac anhydride (7.30 nL, 77.4
nmmol ) and 4- di net hyl am nopyridine (0.189 g, 1.55
mol ) were added thereto and the m xture was stirred
at roomtenperature for 1 hour. Methanol was,adc
ek heret g -kopstaputhendest iwwignd tHe SoFvent Was
“““evaporat ed under_reduced. nLessiud:g.~Etibyl s acet até amel .
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6.06 (dd, 1H, J = 3.2 Hz, 2.4 Hz), 5.88 (m 1H), 4.15
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chloride: nethanol, 9:1) to obtain
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103 mnutes. A saturated aqueous anmoni um chl ori de
solution was added to the reaction m xture to stop
the reaction and the tenperature of the m xture was
returned to room tenperat % The ni xture was
concentrated under reduced pressure and water and
ethyl acetate were added thereto to separate it. The
..thus abtaiped. of gani-c.:phasenms shpra:rmeeamuamd\aq
LSRR wat er “and a  sat ur at ed aguequs Ng% 9| ut.zonyand
audﬂﬁ ed overremmyaroLSISHE G SUTT atE. “ATter filtration,
the _sglveni \was.eyapes alzed rupgered r@duce’d tp?f‘“é-@svaﬁe”%nd
“Htthe“r“ey diie Was purified by siljca ge Chﬂpgr&t Qgr.aphy
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suBBH) . 193:(;186 ERiOm G 3P a

. 4quab%egh;2¢ 4ed 24 @?wst-tw&qoyararsobuﬁ"-yl&)detﬁﬁeﬁylr}*:ﬂ o3l

ci @aﬁa =ctapBit é%@ﬁé?ar%ﬁr’r];?l} A2 e f hy1 FE (1 ot hyI pyr ol

,L._ci"l) 1-nzhexanayl exy: 3-butene (11.7 g 29. 8 nmol)

ai ne |n‘”e’ference exanpl e 3 (3h) Q]»V@{jlr-];:.’
' @, Xitomioe; of 4 cetiHahy d @féFgg ?‘%O‘TrrLf d‘.J[hanol (40

m_ an que dl.r-umhy'-dr@XI._,QQESﬂﬂ Uitd, ORE (402 G-

r?L)‘ ) ‘addg ?t’he?ielfo %f@ollovved by stirripg of the, o
5 Bigxtuf e1:al, roGAY & eifpeirat GFe- for 1 *h8ar * T%‘l‘ndaP '

m nut es, atig aci dyfil. 5 gh): was @ddedsIp Ztﬁé 2.88 im,
Tredct f oh MixXtdre  to stop the reaction and water and
:,,at hyI acetate were added thereto to separate it. The

\%gt gl ed._Qqrgani ¢, phase1yas:csepalatedenmashed-
*vﬁth fer and a saturat ed aqueous NaCl solution and
o dcedcover-@rhydr ous sodi um sul fate. After

filtr ﬁ}z{ on,_ 1:t h,aolcwgggllmﬁyﬁpoﬁatﬁﬁ undérstedipadoi-2-
presstired t'o- obtai'n a cr ude product (8.7 9. alﬁej H
wS0) - @eyaﬁcapoiaa’s§| aRFEnDUtoX dBT (47 T § ”g . mo
tetrahydrof uran { 3@, yvas addeds 10 aarsaturﬂz orf: of
B he Triude” product (8.7°9) in tetrah drqfur;an ﬁ,\lqaomgg“s
tHﬂﬂﬁﬁr dmosucenl |4y TV eP 2 07 HiCes 1 of )
irring. of-Lhe. mprur @4 @tqﬂxhaasanﬁdi:empat:ur efFigroves Y

th* Acetic acid (2 ni) was added.to the reagtjoma 3o
sHL Xt Lte dfo theulrt B 9:ke 3+t “"Oland_.ﬂﬁ‘of‘ aum:oe ;'hﬁ—

' ' 1.5 i Sd=d to the reaction maxture
mirutes. Agsillc aoilt (1.5 o was add=d

uﬁqﬁﬁ

o stop fhe reacticon ard water and =ihyl acetaie wWellk agded
rhereto to separate it. The trus ootained organic phass was
separated, washed with water =nd a saturated agoeous Kall
goiption and dried over anhydrous codium sulfate. Afcer
f£41¢raticn, the sclvent was svaporated under roduc od pressure Lo
aotain s crude troduct (8.7 gi. & srmiution of potassium T-
buroxide (4.0 =, 35.6 wmol) in tetrahydrofuran (30 mli was addsdd
tn a soluricon of the cruds product (8.7 oboin satranydrefuran
{149 mht wnder lco=- cooiing over 10 minutes, followed by stirring
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104 the m xture was concentrated under reduced

pressure and water and ethyl acetate were added

thereto to separate it. The thus obtained organic

phase was washed with a s 4 at ed aqueous NaCl

solution and dried over anhydrous sodi um sul f ate.

After filtration, the solvent was evaporated under . _
nd educed. PEES SUE@=n aRek dchentlesi tu:oras Pher 7 Hi%e 4 By "2 %
“siTica gel chronatog %phy ghgxgnq}agggkaagemateT‘Q 28

and ool ab RS PPEFe* Conpound (5.7 g, yield; 86%. 1H .
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1H 36 6. 29 . 2kF:
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msbﬂexutﬁfﬁn -of (4R)-4-methyl -4-[2-(1-

q%pylpﬁnﬁol,%3yh}91hqmylﬁsi@&ﬁDXazoErdlnlzﬂoﬁe 65“? gt

9 obtai ned i n_Referenge ?xgnp%qyﬁ gﬁc% AN so-

etchantd GBOEHt) £ el Padded™t Her'ét 6,1 o 1'owed

%LI rLing;of ,the.miad une at) s opm7-Befpefmat UFe uhd"éT o
: Hydrogen atnnsphere for 1 hour. After the
(zpakHadi WdarBen ifn &He reaction mixture was

Geliderfiligred, sthe. filtbateynas -@vapotaied dnder

“3Peduced pressure. The residue was purified by silica
cxgelolé Aromat@ygr aphy (hexane: ethyl acetate, 3:7) to

obt ai-n ot hg i, enq,@&aaundbt(ﬁwﬁ PEE: ?l‘eﬁéf“hs"fo/&% spfgenied
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TQF (6.46 cmx 25 cm), manuf actug ed: by ;RaieeknChemiocat.;
ﬁmmUusﬁﬁpé§Edé¥uﬁﬁh§ “EBF Vet H- "hexane: 2- pr onanol ,

70:30,_f Low rat e shaQowbd nin)sttior des erhithe FHES O it ZPOT
“pﬂr ty “(84%e). The retenti.on tine.of 14§_ﬂaLn1masLZr5 he
- oivprertedaand S EFe 7 SYERCPOR 19 B Tof - 4R forn1mas 8.3 s
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7 (m 1H), 5.89-5 86 (M. 1k, 200rEhr e residus
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) g B4 By 2ok 3oL 8 v rePhR, AR SRR
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i-d- 1-gthvlpyrrol-2
Tha thus cbiainsd (4R}-4- —methyi-4 -(lezt

v an optically
vitethyi? -, 2~ axazolidin-Z-one was anal vzed b o

" a4 T X 25 Cm}
aotive =ZPLC colum for analysis {Chiral=ak OJ (3.45 cm X 25 .

T aolivent -
mioal _4ﬁh5bflC:, eLUTLS adliwvant I

marefactured by Daicel Chent .
hexane:2-propanol, 70:30; Flow rate 1.0 mi/min) to determlng ke
aptical purity {(Bivee] The retention Time of 45 10TW WaR 7.5
m;_Jtes and the retent:on e of ¢R form was 8.3 minutes
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(2R) - 2- am no- 2- net hyl - 4- (1- et hyl pyrrol - 2-yl) but an- 1- ol

1/2 D (-)-tartrate

(4R) - 4- Met hyl -4-[2-(1- ethy‘l pyrrol 2-yl)ethyl]-2, 3-

oxazolidin-2-one (4.90 g, 22.0 mmol ) obtained in

Ref erence exanple 3 (3d) was dissolved_ in .a mxturg of ;4
Hg]etfﬁahydrmlwcaa - 688Gy -dAd= et Yratter= (A0 < aRd a

5N _aqueous pot assi um hydr oxi de soI ut| on (40 nL) was
addeé thereto, fol l owed by heati nf ref\flgxﬂ of
t he nixt-urecfor: 4-daysl-AfrePYEss

net hyl ene chl of i q_?l re. afdded: tOgE—hﬁnEﬂaEﬁlMﬂIl“m:Qre
ox3gpliddparatd i . The' thus obt ai ned or gani.c plba}\s,% V‘@ﬁp (80
o SEPAT at eddapneks driisedivv@rimarhyareys® $odirahf st Ta

After filtratip | yentwagevapeatesd: md&rlc‘{ d=

?e%Ptibéfk?tBi"‘egiurgjanE g residue was dissolyed |n, 200
Dmfpgﬁ et:hapo} .waf tee:ri-ﬂa setiitcon EHHLEERE Y CFartFale

(1.59 g,,10.5 nm)EI) i.n, em@mol @@rrﬂo)jﬂﬂla§ added =and
ref he¥ dto “ARd“thie~ M xtire was |eft to sfand for 4 hours,
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froma mixture of. _ et nQéh (L99n bk )piandg watseﬁc*(aflsﬁlu#@) and
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triethyl am ne 2 Jgégccﬁﬁvlj sdndd from a mixture of
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e a

_added theoetw, £l kewed By &Wirrifg SPThe mxtur
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yl)ethyl]-1, 3-oxazolidin-2-one was anal yzed by an

optically active HPLC colum for analysis (Chiral Pak

Q (0.46 cm X 25 cm, 106 . manuf actured by Dai cel

Cheni cal Industries, elut |‘ng° sol vent n-

hexane: 2- propanol, 70:30, flowrate 1.0 nL/mn] to

determ ne the opt|cal purity {99.9%e). 1H nMR o ne
W,aﬁgag{@qa% AP G=NHe) : Clebr6.053- BoSAE(THES1HY T BTGB 28 887

5.79-5.76 (m_1H).. 4, 27.(s, 3 B5 eBH;rJ
ﬁev?v@ Rz ProBRIEE - ((a i&lH)J]CU £ g 015:9” sfllﬁ(dc(qx’lH J =
—gﬂcJ_L Hz)ic2. 62 2386) . (m 2H) 199182(m 2H), 1.29

H, J =7.3 HZ) 1 27 S §H); (43-f1) L. ox-5.E59 LT,
i (BR) {IRFeakoxy RIECRE P ahiTio fo et Byl 47 (1- et hyl pyrrol,

Jai 2-= Yl kbutape Trdet bybanige1617. .97, (@1 22Emypis) 7o 2 FE
”)a’ce:tlc anhydrlde(76rrL 804 %and 9 Hz), 2.63-2.56
4= didvetiby| ant nopyr #di ne® (20 ﬁg [‘Tgt')l mol’)  were adde(

& SQ ql Wbl ng of 1o 2R} 2- anENOL2- ABt hyl= A @18z,

tTet%w Pyrrol-2-ylybutan-1-ol 1/2 D-(-)-tartrate (2 70
2Hg, 7.80 mmol ) obtained in Reference exarrpl e 3 (3e) |n7
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reactiQp. M i t97separatei tmolhe sERbST ot Mifred® V70"
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s15ak0r atweh lagaohs® NeeCHYdBIuTTon and dri ed over
anhydroys; sodizum,subd atze. ( 2RAF & exmifrid- grastien -4t as

concentrated to dryness under, .reduced_..pregsufe gzand. &0
cityd crespHue wd SUparT ‘f.l“éd "‘bg Sili cg%gel E‘(:hr omat.o

raphy
g_ébhyl _acetatg) rbe-obiai rxiheleohpGund Lp2VT-ig F1 e Et %‘:‘ ige

2H NVR (DA 3, 400 )..d 6. sg-rémahliﬂ)e For 2

r*ez @nLg 6106 F it B‘A%QM_"Z 87 mﬁ%fﬁf), 5.41 (br.s, . .

ndHy 45340 (inidkids I'rat]s*]:" anﬂlzyetrqf i2pe( ghl o Se) HETE 2GS

‘ﬂz) 3.85 (g, 2H, J = 7.3 Hz). 2,60- 2¢51.n{dNosdblized

£Q.126: Zep8rimy ATVTS. 68 (&3, 1.98-1.93 (m 1H)., rnced

; 20 oty wds Herksarh) udiion FithaRTey 299 3 '
ef'erence Exanple 4

(3. 9-D hyL&M&VLbbU&er{
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[ ] T p— 14_2
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1
Lr)
[
—_—
w
¥l
I
[
o}
I
n
)
e
=
I
[T
-1
—
.
Cad
i
o]
I
-]
()
s
H

[Reference exanpie 4]
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a solution of potassiumt-butoxide (25.1 g, 224 mol)
in tetrahydrofuran (200 nL) was added thereto under
nitrogen 107 atnosphere pver 30 minutes, followed by
stirring of the mixture undéer ice-cooling for 30
m nutes. A solution of 3,4- dinethyl benzal dehyde
(20.2 g, 151 mmol) in tetrahydrofuran (100 nl) was e
Loasded- thetet g overu2os nifates=any t5ve TArXE uTe Was ™
"stirred under ice-cooling for 20Q FiAutess.: A saturated
SNSRI E6ES CCShThitTh & |b¥?%€“§ofbtjon.and*ethyL?qgegatﬁ1nD
@iAA%H%@%Q@QM%ﬁ&E (ceattd Ok xroke ¥o %eﬁg??é%af’ﬂh”g;% e"
thus obtained organic. phase vwas sepaiat edxtyash
mlini ¥4 RECEF BT & sat ur a Qd“ghqeous NaCl sol ution_and
< Oriad over abbydraussrAgnesl airntE at & SAFLEEET ARIEEHS
filtration, the solvent was, evapgrated urdersseducedtnc
arppessurE-and“t he residue was parified by silica gel
=GP onat-agrapbyto [fweeanes etthy | Tagetat®e MFIBITR10E o
“obtain a crude product. (29 9.k, 10% Pald-adhuss carhons
PHFB?Oﬂ?iL5ﬁ§5§§h§§Tdﬁ%?ﬁﬁas'addéh to a solution of the. . ..
Na@@g @{E'ﬂﬁﬂ.c@f ree @fiﬂih@:t«_s(:Z@Pf}’Ctjﬁ)ﬂq'Enm%%W SUESREE Lyt =T
_.and the mxture was, SLirLed Al JR0UhkSHPaIAk ey naterre
TiRyURoYeh dtffosphere for 2 hours. After the
~paktadiumzar ban twriiied peattiich ARkt e RESSTFE
Celite-filtered, the filtrate wasyevaperahes vadenc:
seeitit el presiura " The Tesidue was purified by Silica ..
(Gele ghr ometogeaphii (therahe: ety dcetdt &V516-1) 5
obtain | e v mtmined cyude profuct (29.9 gb in methanol
U{kaTfQEHWBX61éﬁgz?§T35§{(3hﬁ-dfnthylphgn~L ropane,. ..
A9 =6 gard yitel diix93%%  wARESETTPER NP a5 Hdded T6 a -
_solution of the @btained.. aster the paliiladium-carkos in
EH?EQEPTB?Uﬁﬁ%éFaﬁ-Zgyﬁgféi(g,41dlnethytghegy{)] ropane
2% eBiog i o 3 b D s | PRlISErERY BB &( 250°11)° and
OXONE (248 g.. 403 nupl ). was..addegd hesetos Wdshpurifisa by
= &RE T é ‘ét"gér‘oo‘rﬁ%hgg!rép'exr‘ ature over 20 minutes, .. .. cmrais
siDid0owen byrstéracmaghpf EHEIRREGIE *H-H6onT” =’ ©
tenperature. for, 16.hqurs. ; TheiAgopubhey owepens 129.6 .
LSébﬂFﬁ%%axmbﬁ“f%ltFatién and a_1N, aqueous sodi U .y
hyds oxdzde . s ofaltdron 28RS laddEd =P RRT 6t *t 5-bFT g t he pH
to 11..Ether was. added.theretp 04 soparaterbtyl AENpans
“JhEesis Hydroch oric acid solution was_added__to,afz =~
‘agqueays phagertol bringet Rtz and” iHy| *Hcet at e
vas adgda_e:_d JLhereto. t.o:Sapakat & d teivkher itisicobt ar ped
EOradﬁic phase™ was separ at ed, m@&hgg\M;gLyﬁgg% and . ure
-saturatet agaeodd NIO:==sof tt1SiT any dried over

. s reolunlas were ssparated
N "h.fgg‘"[l OUR. JIBQNERL UM,.S ulegf a8y Af ek insclus n D
by £33 +aticon and a 1W¥ aguecilE zpdium hydroxide sClutlcn Was
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filtration, the solvent was evaporated under reduced
pressure to obtain the title conmpound (26.1 g, yield:
96%9. 108 (Reference exanfle 5)
4- (2, 3- Di et hyl phenyl ) but yt7& acid The reaction was
carried out in the simlar manner to Reference
exanpl e 4 using 2, 3-di net hyl benzal dehyde to obtain the
.'?é%é%‘?:t:Eo@M@ @yield: 87% . (Reference exanple 6)
" 4-(2,4-Di nethyl phepyl) butyri.c acid (2
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“added thereto under nitrogen atnosphere over 10
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(hexane: ethyl acetate, 10:1) to obtain the title
conpound (64.4 109 g, yield: 84%. (Reference
exanple 7) 4-(4-t-Butyl phelrbycj )butyric acid The
reaction was carried out i'hWthe similar manner to
Ref erence exanple 4 using 4-t-butyl benzel dehyde to
obtain the title conpound (yield: 85% (Reference
o, exanpl.ez8); 4- (4-1sopropyl phenyl)butyric acid The
reaction was carried out in the simlar nmanner to
Ref erence exanple 6 4-isopropyl benzal dehyde to obtain
(2df8-enbit kgatnpound (yield; 34% . (Reference exanple
9) 4-(4-Cycl opr,opyl phenyl)butyric acid Brom ne (12.5
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cyclops oppl-henz emes (257009, 091 2 "nibBF ) 511 ~ChI 87 6T of ni
430 ml) with stirring,al .5/L8¢ransihedMexturemas: toe
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- 50k Wd-@auaad (watlel: 2wete added to the reaction mixture
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a 1N aqueous hydrochloric acid solution, a saturated
aqueous sodi um hydrogen carbonate solution and a
saturated aqueous NaCl. sagl.ution and dried over
anhydrous magnesium sulfate . After filtration the
sol vent was evaporated under reduced pressure and the
residue was purified by silica gel chr oryat_qg‘[qaphxag,_g
o :thexase:ethyi-capbtate acddls )it BbEATH #4771
cycl opropyl phenyl ) but-3: y8:1-0lg (:3852:8xcad ehdec8%act
SOEAENY S e“ou‘"?‘gé'%%”risg acid sol uti on (250, m) was _.
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2GSGMR POR-Ehd” c?r"i'g‘id”m'/ef anhydrous nagnesium sul fate.
oz Afdelobrhihtd at+ igncytheo sl eReas  Bvapdrat ed urfder ©
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cycl opr apy! phenyl )4y oxybutan-dzene: 8sFugy and ethy:
re?%b%‘ﬂf"’b‘i%l.‘e drazf ne monohydrate (10.4.11) and;_.s
- ~POL B Stasmahylde o3 et 404582 ANy é-added t6 a solution
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111 mnutes. After an aqueous sodiumchlorite solution

(16.4 g, water 50 nL) was added to the reaction

m xture, a 2% aqueous hypqchl orous acid solution (42.3

mL) was further added dropwi'se thereto and the

m xture was stirred at 35C for 2 hours. A 1N aqueous

sodi um hydroxi de solution (250 nL) was added to the
—idkeagti @’qtg%é%%r;ﬁgﬁms&hafamﬂxtcmeﬂf% ﬁzft}fﬂllrtféar‘l hiég; '5;’

i ce-wat er ..m)_a W Lh sodisum, sal fd e €30e8)s
watfegl EOVRY BV SSEPPTT ny” d’?j% f\ilﬁ\%‘l‘;%%urlgn}lor 5 ninytes. . .
ol ReE-¥as addedst iefet 04003 separete LU ERC AR &G ie ot °°

“"phase was taken, concentrated. hydr.ochl gric acids waszx
sradded2theiet GIH6CREI T v ot and ether was added

stdleretnsl e, Separase idiuribe (hus bt abresdryani £5°
“phase was separated and dried over Al hXQEQU&M&H%@ Mo

resutlfoat sixatteErd FRRaTPINT St HE8® s6f Vent “Was evapor at ed
Lpunder o educed, pressure: 40 @bt gin #ei4wed by stiziing o
cycl opr opyl phenyl) butyric, aci d_ (15 8.0, .yl 8!y -88% -8 «
rha whitt:e2sebt B TEREFEr ercdtexiiiple I8) o T
;4 G4- Ejggg&pso%ggh) byt y:ra{mnaci:ed:a'me:r.ra@aét ?B#}T%“é-ﬁ“'—’m acid
“T“carried out in the simlar manner.to. ReflereRCe.croin to
x-:aex@mﬂfie'ESEH%T-‘PIQ‘:%-aFllébFBbJeﬁwzaﬁgdghV%'e 1o S‘E‘% ‘gi nthe . .
--§LtLe. canpound -Cylel.gia i oxGRetersncs exampE-tiy? 253
“24-(4-Trifluoronet hquphqnyl ybutyric aci.d. The: s.eacti-onins
drwas @t BeldYBEEET MAHES S Tar “manner To Reference
5oSXAP!.8 A U8ERGs ded tiridkl upt Bt Pl ) berzaldeygeit o~ \4-
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tetrahydrofuran (100 nL) was added thereto under
nitrogen atnosphere over 30 minutes, followed by
stirring of the m xture under icc- cool i ng for 30
m nutes. A solution of 4-nmethoxy-3- methyl benzal dehyde
(8.2 n., 60.6 mml) in tetrahydrofuran (100 nl) was
added thereto over 20 mnutes and the m xture was
stiryed, undge .} 0e::C00iNg:£:05112Q i Bhau gsicsAnsat ur v e
aqueous ammoni um chl ori de_ sol utj on s -added ta . the:,
(28 eacti 6A - i RtUr'e YE6 SYTRFI et Feherion “and ethyl™ " ™
aw§0§ts%t1% vag added stheretohaoxsaparatis ikt. sIhe "ﬁm}s in
bt al neéi organl c phase was separat ed Aas. shed. Wit h
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nmet hoxyphenyl ) but anal dehyde (8.42 g, 43.8 nmol) in
di oxane (100 nl) under ice-cooling and the m xture
was stirred at room t enperature for 1 hour. Ethyl
ether (200 nlL) was added to the reaction mxture to
separate it. After the pH of the aqueous phase was
brought to 3 to 4 by 1N hydrochloric acid,, et(rg:ylj 5 .ip
and Gl atRsvas sddedot hes®ms)t @::s%wighr-?rﬂl%g ‘t'_ﬁu%’ -
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Exanple 1 8 Exanple 11 11 Conparative Conpound 1 30

Conparative Conpound 2 31 The conpounds of the present

i nvention denonstrated superior activity.

Furt hernore, Conparative Corfpound 1 is a conpound

descri bed in Japanese Patent Application (Kokai) No.

2002-167382 (Exenplary Conpound No. 1-1344, Exanple —
—-19)-—white—C€onparative  Comaund. 2 k5.an QREEE8le vaiue
cetipsorér of a conpound descriBef 'n.Japanese Patentor

Application (Kokai) No. 2003 0. (Exempkar ys;
Conpound No. 1-1082). [cHémi%al Eérnula.3i -\ y-S3———--

——HO.JJ-NFA2 9~ Conparative Conpoungd 1 Nhl~ O
ExeBipatat i ve Conpound 2 Measur ement of 1D50 of Rat
zxdtgliepheral Bl ood Lynphocyte Codrit (ng/ kg) The
i nhibition rates for each conpound dose group at each
Conosdge ver g tar¢ultat ed according to the equation
el ow. Lnhibitignzrate (%9 = (1-d ynphocyte count of
_EWHL_dOSCéE-g#GUEH*WOWf‘ETOW of “sol'vent dose
group)) x 100 The dosage of the conpound_ that yiel ded
a vakie @fr-30%:fosf tthe pknkidi tivonnrase R calebi4t ed
as the 1D50,value. 115 Conpound |D50 (ng/kg)
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used after acclimating for 1week. 1 to 3 rats were

used for each conmpound. (2) Adm nistration of

Conpounds The compounds were di ssolved in an aqueous

physi ol ogi cal saline soluti®n containing 4% (W V)

sul fobutyl ether cyclodextrin. The rats were

adm ni stered the dissolved conpounds directly inta.the
—-stomach—usimg a 1metal” gastric,tube_ i a dose of 2 nL
Commquig of body wei ght . (3). Mea¥ur.eRent of—Bl-eed——-——"—
__Conpound Concentrations Bl ood sanplzes were col |l ected
2*H¥0. T nl/animal/col lection fromthe jugul ar vein
zx&& g zheparin as anti coagul ant Uhder ether anesthesia
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Exanple 2 NHE O ~OPhe Exanple 11 117 CLAIMS A

phar maceuti cal conposition containing a conpound

having general fornmula (1), : [Chemical Formula 1] K

ri- ;~ HDR {i} NH2 R7 ©@{wherein Rl represents a

nmet hyl group or an ethyl group, R2 represents a nethyl

group or an ethyl groun, and R3 represents a_ phenyl. .-
—group-substituted W . h, 1,.t.0 3 substiiuents sel ected:
Codfg the group Ré"&né}; S i@d of a halogen atom a | omer

al kyl group, a_ cyel'0al' Kyl group,a fower—al-koxy
?;g{ﬂq%pﬂ‘ a hal ogeno | gwer al kyl groug.4a | ower 1
“*&riphatic acyl group and a cyano group), a
Ex@hararecol ogi cal |y adé&éptabl e sal t t fer'eof or a

phar macol ogi cal | y accept abl e ester g hereof. 2. A 5.04
ExpRarraceut i cal _conposi-fion accordingte—etai-mt————"""
~wherein Rl is a nethyl group. 3. A pharnaceuti cal

conpgsi 1. on. .aGgor ding 4.0 :ekai Mshier, 2ite whereieacR2: ¢l

a methyl "group. 4. A pharnmaceutical composition,
copgseTdiog cfotanyrEsgial ME=A- 1 Fo¥3° Wherein lEB“l s a

henyl .aroup.substituted-whddk:ketacd. substituents
d=d@f'8cted from the grolp consisting of a |ower alkyl
ogeaips: Foyecleatkyl group and a | ower al koxy group. 5.

A pharmaceytical conposition according to any of
clainms 14 th 3~.wherekn R3 is a phenyl group
H%/u%si%ﬁﬁ\e‘bl with 1 tjo El substituents sel ected from
t hengr oup con%isting~ef ~a | ower alkyl group and a
| ower al Bexwplzgir oup. 6. A pharnmaceutical conposition
according to any of claims 1 to 3 wherein R3is a
phenyl group substituted with 1 to 3 substituents
LSesgeted™ [ ropthe growup consisting of a methyl group
“and |a et hbxyiar oup.: 7.4A phar maceuti cal conposition
contdi ni ng any, one of “the
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conpounds sel ected fromthe follow ng or a

phar macol ogically acceptable salt thereof:

(2R) - 2- am no- 2- et hyl - 4- { 1- net hyl - 5-[ 4- ( 3-

net hyl phenyl ) but anoyl ] pyrrbtt2-yl }butan-1-ol, 118

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

nmet hyl phenyl ) but anoyl ] pyrrol - 2-yl } but an- 1- ol ,
ﬁiggﬁ%-z-anino-2-nethy|-4-{1-nethy|-5-[4-(3,4-
““iethyl phenyl ) but anoyl ] pyrrol - 2-yl } but an: 1- 0hrrouns havis
2. (2R)A za:r@mmﬁ@wtwtwﬂrﬂpghtﬂ & *-lgﬁfﬁ:ﬁ( . Bbmpouns °
ce oxy,phenyl }dout anoyl ] pyrrol - 2-yl } but an- 1-ol and
S - 2-am no- 2- et hyl - 4- { 1- net hyl - 5-[ 4- ( 3- net hyl - 4-
[ Crtivedly PREAYH) but anoyl ] pyrrol -2-yl }butan-1-ol . 8. A

phar maceut izeal conposition according to any of clains

1 to 7 V\h"rew macol ogi cal l'y acceptabl e salt
HOS e f rate. 9. phatmaceut i cal cgiposi tion

accqpding tgiaanyyof claims 1 to 8 having periphera

bl 00d™4 ynphocyte count |overing activity, ,10. A .o
(wRBas R GE Ut mal srcerpa st iion SEE8F dihg ™t 6-any %?“7ﬂ’ains

1 to 8 that,is: a.Reki pheral-d.Qodrbymphoeyté cgursents 2
IEFBﬁ%fFﬁbaagéﬁkﬁ’qﬁ?ﬁﬁﬁegharnaceut?Ea[bpoqposiLHQQLed S
chaaedreing tobapytgfcd Mathst 15° to 8°Fhat " T'hti bres — ~
_increases in.peripherah.bheod dngmhacytesr edunl. stdp A
““fhaf BT elt cal conposition accordin o any of clains.
cyklobbkfﬁfgn@upneath@ﬁFf@#“BFBﬁﬁVﬂﬁkig of ¢iséagss
caused by abnetngl, ; Peihphegtabls bligod Lyaphasyte! count .
Z7F3% A"pharmaceutical  conposition according 1.0 any:Qf: a1iy
chelrabneldgitd 18 ReF=propiy Faxt s o Tredt nent of - "

di seases far.which nptons can be inproved by
2 SWEr T 7 %e?Tphgra?é%lood | ynphoc tgqcoth.ﬁﬁ%l_
z phar racset et icamdosPEPoT déeorarny™Y'¢ any“of ¢l
L1, 1o 8 .th tgﬁéi'pits I nmunosuppr essi ve effects
“thFough peri pheral _ bl ood | ynphocyte,count | ower i )
2 act | VA torarhEe: Pidr FRCBHE} Cal ESﬁﬁb‘éT*ﬁ on 566‘6{‘ d"?%gl “
O Ay -of; clabggnly to-Bf or suppressing rejection
“reactions during Skin transplants or.organ_. . .f cisims :
st r anshlErE2cess 1R pIAFREE e LA G OMosi 1 on”
.acgording.tozany Qf ogdaiimgrdup supssituted with 1 to 3
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to 8 for prophylaxis or treatnent of autoimmune
di seases. 17. A pharmaceutical conposition according
to claim16 wherein the autoi nmune di seases are one
or nore types sel ected fromt he group consi sting of
rheumatoid arthritis, psoriasis, atopic dermatitis,
mJI tiple sclerosis, ulcerative colitis and Chrohn's
r97 ,,ﬂglll,hsgﬂ&%t_d%@“ﬁq]phﬁﬁmﬁ(‘:em «cali-conposi tion
"““dccording to any_of cl ms 1,10 17 for adninistering
regrabhysy bl Mﬁ@ﬁ"ad@”fﬂso it X LUBYEhF The  acti ve
‘% %repll,egt qiet@\,@oel{ﬂgﬁslﬂtg#day to- B .rg/ kg/ way.
BSTRACT A harrraceytlcal 05|t|on _L.§ provided that
T'Fatsr}’aﬂlféw{b%ﬁ“'w JHéEMD rfstr ést<uper i of
nghyjslag@cgem-g@lmﬂr@p{értmsﬁﬂnd “pher-nmacoki netics, and

as superior peri pher al bl ood hocyhe..gount
me tloweringy atFr VAR L Fhet ﬁacl@%@{;a'l Conposi ti on

26PN al-ns, .az cermeund - haviag: yigéﬂer:a[H'm“ﬁwaa (1):
[ Chemi cal Fornmul'a 1% %err] (_\MJ%{% n_Rl.represents a
me PR eg o uPL oS | BFhYT gt oul represents a
et hy | ;00,04 -0 { 8 eidamlnsgtomp,acawdﬁmgrebrt"é‘é’eﬁts‘“a"*“"
"phenyl” group substi tuted. wiih 1 to, 3 substihtuents
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al koxy group, a.hal ogeno l.ower al QLOUD, 28 lBWelzims 3
=.al i phafFer s IA--grot ‘Q%WGD "a 6§éno group), a 2 e
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pharmacol Sgi cally  accent ablie estat e e8fany of clains 1

|=

S = - = R cent .
o § that is o peripheral bliood JyWDRRoCyis COuWR- lowsring acc

-

J— 1 iy
1z % pharmaceutical composition sccording to any ov C

nerivheral blood lymphocyte count.

i3, 2 pharmaceatical composition according o ERY of claims 1
te 8 for prophylaxis or Ureatment At digezses for wnich symboons
can pe improved by loweoring peripheral biood lymphoovic ooLnt,

14 A pravmageutical compositlon acgording Lo 2Dy CI zlaims 2
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or administe

o crally o Duman adulis at 2 dosSe o

tigal compositicn accordimg te BLY of cial

D.000: mofkgfday to 1 wo/kg/fday.
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& pharmacevtical COMDPOSILIOD

poxicity,

charmacokinetics, and has supsrior DEr:

count lowering activity.
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