DESCRI PTI ON _ Pyrrolidine derivatives having phospholi pase
A2 inhibitory activity 5 Technical Field The
present invention relates to novel pyrrolidine derivatives having activity
of i nhibiting cytosolic phospholipase A2, and the pharnaceuti cal
conposition for inhibiting t he cytosolic phospholipase A2 which
contains a novel pyrrolidine derivatj active ingredient. 10
Background Art Phogghéﬁﬁgggggﬂ[err] (PLA[err]) is a protein
capabl e of specifically hydrolyzing the ester bond at the
sn-2-position of phospholipids, and includes cytosolic PLA[err] (cPLAlerr])
and Secr et Opyrrélidife BlrfvativehARle WYsFRbINAS: £ BBMitbrFhdivigoui shabl e
fromeach other. It is 15 known thé% cPLA[ err] can serectlvely hydrol yze
phosphol i pids which is esterified with arachi donic acid the
2-position. Accordingly, the prevention of cPLA[err] activity would

i nhi bi t 9 he rel cberbnigal Fieddhi doni ¢ aci d from phosphol i pi ds. Arachi donic
acid is a éﬂ%ecursor of gro tagl andi ns and. | eul otri enes which are

endobi oti ¢ subst arfeAEeRERbITeREon relates topovel pyrrolidine depiyativestharing psdyity pf
i nfl ti QR i ion i nd 20 .. duced thraugh.

eri o6 of  prabEAGeledne SRR Bed ROURF IR eEmedicalBonbi R fog iin
i s assuned thbaftobdlie pl Béﬂéxgﬁﬁés@%%&%nfa%seé‘ﬁﬁrepﬁyﬁ&lﬁﬁﬁﬂ 8Nativa gl gh Yaed

suppress the production of various substances involved In
i nfl ammat i angdignt.s useful for the prevention or treatnent of
i nfl ammatory di seases. Exanpl es of such di seases incl ude r heumat oi d

arthrit0s, asthma, i nfl ammat ory bowel diseases, injury due to ischemic 25
reperfusion, allgrgic rhinitis, psoriasis, and the |ike. The conpounds
havi ng ttﬂééé&#?ﬂ?éfﬁ%n and pyrrolidine rings are disclosed in

W97/ 41120, \/\ogwﬂg,gﬁﬂ,n%{%m (PLAs) id %ggbfcée:{?é%?%%&f7sb&§§§a§§l?&ﬁﬁ%ziﬁc%,”ﬁxgs olic

EP- 528734- Al. Fbmever,_ re s no _ _
phosphol i pastr Bénd #thb sh-2rpositioh iof phasphdlRid, Bad MWERIALOSkSR1iE PEAL RPER) and

the cytosolic phospholipase A2 inhibitor but not conpounds of the present
i nvent i on. secretory type PLAz (SPLAs) which are clearly distinguishable from each otherl Itis
15  known that cPLAz can selectively hydrolyze phospholipids which is esterified with
arachidonic acid the 2-position. Accordingly, the prevention of cPLA: activity would
inhibit the release of arachidonic acid from phospholipids. Arachidonic acid is a
precursor of prostaglandins and leulotrienes which are endobiotic substances known to
be participating in the onset of inflammation. These inflammation inducers are
20  produced through a series of processes, so called, “arachidonate cascade”. Therefore. it
is assumed that the inhibition of the release of arachidonic acid would suppress the
production of various substances involved in inflammation and is useful for the
prevention or treatment of inflammatory diseases. Examples of such diseases include
rheumatoid arthritis, asthma, inflammatory bowel diseases, injury due to ischemic
25  reperfusion, allergic rhinitis, psoriasis, and the like. The compounds having
thiazolidinedion and pyrrolidine rings are disclosed in W097/41120, W0O97/41121, EP-
780389-A1, JP 7-138258 (A1), and EP-528734-A1. However, there is no description
about the cytosolic phospholipase Az inhibitory activity therein. WO97/05135 discloses

the cytosolic phospholipase Az inhibitor but not compounds of the present invention.



Di scl osure of Invention The present inventors have

i ntensively studied for devel opi ng specific cPLA2 i nhi bitors and
found that certain kinds of novel pyrrolidine derivatives possess potent

5 cPLAlerr] inhibitory activity. Thus, the present invention provides |I) a
conmpound of the formula (1): [err] wherein Rerr] is
hydr ogen atom |ower alkyl, optionally substituted aryl, aryl fused with a
non-aromati ¢ hydrocarbon ring or a non-aronatic heterocyclic ring,

optionally 10 optionally substituted aryl carbonyl,
or optionally sugﬂ?a{’él{rg ?‘in@éﬁji(%%t eroaryl; Zis -S, -SO, -0,

-OCH err]-, - CONHehe phdibkth@ddtdrs, havé\l(n%&xeéwew stuflish %ﬂeﬂeﬂﬁg rs%eciﬁi: cPLA:
hydrogen atom al kyl, or aralkyl), or a bond; Xerr] is -(CHerr])[err]-CO
(wherein q ishibitors ahé fpmind that certain Kindoofdjovel pyrrohdme derivatives possess potent
-(CH[err )r-CON( err])-(wherein Rlerr] is hydrogen atomor |ower alkyl,
and r is anc inhihitoryyeqtivity. OThes. the preut ipveptigrprovides I) a compound of the
-(CH[err])[?r;}l &g[err]) CO (wherein R err] is hydrogen atomor |ower 15
al kyl, s is'% ger of 0 to 3), -CHerr]NHCOCH err] O,

-CH err]N(Rerr])COCH=CH (wherein Rerr] i s hydr ogen at om or | ower
alkyl), -CHerr]NHCS-, -CHerr] O, OCH[err] -CHerr]OCH err]-,
-CHerr]-N(Rerr])- CH2- (Whete)(?r— |s hygdr ogen atom | ower al kyl,
or acyl), alkylene, alkenyl ene, X2 is optionally
substituted aryl ene, opti onal I y{s t| tut ed et aroaryl gne,

het erocycl ediyl, -(err] C- a/\pm&Y X er i NH| kyl ene, al kenyl ene, or a
bond; A B, and E are 20 2€h | ndegendent | oxygen atom or sul fur atom
D is hydrogen atom or hydroxy | ower allg/l; Y[err] is -(CHerr])nCO,

- (CH2) mCONH-, - (CH2) nCSNH-, - (CH[err])nB([ err] - (CH[err])rrCOO -
( CH2) nNHCO- Wheﬁegf'%’) Mmgeﬁ m] 100}89‘3& g?ﬁox?zﬁlg’ dﬁﬁ)%‘i’e(p;ryp sed}r}iéftﬁ aan

integer of 1 to titu represente
formul a: non-aromatic hydrocarbon ring or a non-aromatic heterocyclic ring, optionally
10  substituted aralkyl, optionally substituted arylcarbonyl, or optionally substituted
heteroaryl; Z is -S-, -SO-, -O-, -OCHg-, -CONH-, CONHCHzs-, -N(R16)- (wherein R18 is
hydrogen atom, alkyl, or aralkyl), or a bond ; X! is -(CHz2)q-CO- (wherein q is an integer
of 0 to 3), -(CHz2)r-CO-N(R!7)- (wherein R7 is hydrogen atom or lower alkyl, and r is an
integer of 0 to 3), -CH2NSOz-, -(CHz2)s-N(R18)-CO- (wherein R18 is hydrogen atom or lower
15 alkyl, sis an integer of 0 to 3), -CH2NHCOCH20-, -CH2N(R®)COCH=CH- (wherein R1° is
hydrogen atom or lower alkyl), -CHsNHCS-, -CH20-, -OCHz-, -CH20OCHa-, -CH2-N(R20)-
CHz- (wherein R2 is hydrogen atom, lower alkyl, or acyl), alkylene, alkenylene, or a
bond; X2 is optionally substituted arylene, optionally substituted heteroarylene,
heterocyclediyl, -C=C-, or a bond; X2 is alkylene, alkenylene, or a bond; A, B, and E are
20 each independently oxygen atom or sulfur atom; D is hydrogen atom or hydroxy lower
alkyl; Y1is -(CH2)mCO-, -(CHz)mCONH-, -(CHz)mCSNH-, -(CH2)mSO3-, -(CH2)mCOO-, -
(CHz)nNHCO-, -(CH2)nNHSO2-, or a bond; m is an integer of 0 to 3; n is an integer of 1 to

3; Y2 is a substituent represented by the formula: .



2 [err] wherein R err] and R err] are both hydrogen
atons or one is optionally substituted aryl, optionally substituted
heteroaryl, or optionally substituted cycloal kyl, and the other is
hydrogen atomor |lower alkyl; Rerr], Rerr], Gring, Jring, and L ring
are each i ndependently 5 optionally substituted aryl, optionally

substituted heteroaryl, optionally substituted cycl oal kyl, or
cycl oal kenyl-; a broken |ine (---)ﬁ;epresents t he pr¥fsend® or absence of a
bond; and p is an iBteg® of O to O a broken_li . epresents

t he presence or absgpce [bf a bong vy |ine ( greseyts cis or

|deB that X & s al ky! dne/ and X2 and
10 X[ err] are both ds when carbon gt om asj acepdpt arid t he
carbon atom consistin t he ng are’linked by a s$ing§le bond, and
Ylerr] is not a bond when Xferr] is -CHerr]O, its pharnaceutlcally
accept abl e wldrein RfranidyRérané bothihydengen atoms or one is optionalippsubistitwded #nyl.nor e

P ol o b v oA S e B ™
Y| Y| def b
15 ol it MR o WL

|'s not & bogg p@ﬁy i %Leﬁmh tarbsr ﬁm%
acceptagie Q&P , o?“ﬁ?ﬁ?%te there]l%?'m-y ° R A conpound
r epr esent edeyRlbalkyE of Bydidallengl; bibréken line (---) represents the presence or absence ofa

trans configurati

bond; and p is an integer of O to 2;

a broken line (---) represents the presence or absence of a bond; a wavy line (~)

represents cis or trans configuration of D to E ; provided that X! is alkylene and X2 and
10 X3 are both bonds when the carbon atom adjacent to D and the carbon atom consisting

the ring are linked by a single bond, and Y! is not a bond when X! is -CH20-, its

pharmaceutically acceptable salt, or hydrate thereof.

Mentioned in more detail, the invention relates to II) a compound represented

15 by formula (II):

NH I

wherein R!, Z, X1, X2, X3, Y1, Y2,'and B are as defined above, a wavy line represents cis or
trans configuration of hydrogen atom to sulfur atom, provided that Y! is not a bond when
X! is -CH20-, its pharmaceutically acceptable salt, or hydrate thereof.

20

III) A compound represented by the formula (II):



3 [err] wherein Rerr], Z Xerr], Xerr], Xerr],
Y{err], B, and a wavy |ine are as defined above Its phar maceutical |y
acceptabl e salt, or hydrate thereof. 5 V) A conpound represented
bytheforrrula(l\/): [err] : wherein Rerr], Z Xerr], Xerr],
Xerr], Y[err], B, and a wavy line are as defined above, its

phar maceutical ly acceptable salt, or hydrate thereof 10 V) A
conmpound represented by the formula (V): H

[err] X1-x2-x3 B
wherein Rerr], Z Rerr], X[err4 Y[err], \ Odavvavy line are as
defi ned above, its pharmaceuti actep\abl e s or hydrate
t her eof . 15 V1) Aco d r@pre nt &NH by t formJIa (V):
4 R'—

wherein R?, Z, X1, X2, X8, Y2, B, and a wavy line are as defined above, its

pharmaceutically acceptable salt, or hydrate thereof.

5 IV) A compound represented by the formula (IV):

H
X-x2-x3 o)
e SN
—Z N__O
SYNH
B

T
Y

wherein Rt, Z, X1, X2, X3, Y2, B, and a wavy line are as defined above, its

pharmaceutically acceptable salt, or hydrate thereof.

10 V) A compound represented by the formula (V):

o

RL..z—CN(\ 218 H
x3 0 V)
| o)\\(2 \
S _NH

Y

B

wherein R1, Z, R18, X3, Y2 B, and a wavy line are as defined above, its pharmaceutically
acceptable salt, or hydrate thereof.

15 VI) A compound represented by the formula (VI):



[err] ‘wherein Rerr], Z Rerr], Xerr], Yerr], B, and a wavy line

are as defined above, its pharmaceutically acceptable salt, or hydrate
t her eof . 5 VI1) A conpound represented by the forrmula (VII):

[err] wherein Rerr], Z Rerr], Xerr], Yerr], B, and a wavy
line are as defined above, its pharnmaceutically acceptable salt, or

hydr at e t hereof. 10 Vi) conpound represented by the formula
(VII1): Jerr] wherein R er ],| ,lY[err , B, and a wavy line are

as defined above, its pharmagegutisal tabl@ salt, or hydrate

t5hereof : 15 Rhl)z co NourE18repr§sent edS Nr:-le formula (1X):
)\ Y (VD
0”Y B

wherein R1, Z, R18, X3, Y2, B, and a wavy line are as defined above, its pharmaceutically

acceptable salt, or hydrate thereof.

5 VII) A compound represented by the formula (VID):
0]

1 N «
R'—-Z N I'219 . H
1 X N 0 (VID
0% v?

wherein R1, Z, R19, X8, Y2 B, and a wavy line are as defined above, its pharmaceutically

acceptable salt, or hydrate thereof.

10 VIII) A compound represented by the formula (VIII):

Ho
S. _NH (VI
-~ Y

0% ~¥?

wherein R, Z, Y2, B, and a wavy line are as defined above, its pharmaceutically

acceptable salt, or hydrate thereof.

15 IX) A compound represented by the formula X):



[err] B
wherein R err], Z Y[err], B, and a wavy line are as defined above, its

pharmaceutical ly acceptabl e salt, or hydrate thereof. 5 X) A
conpound represented by the formula (X):

[err] wherein Rerr], Z Y[err], B, and a wavy line are as

defi ned above, its pharmaceutically acceptabl e salt, or hydrate thereof
10 Xl') A conpound represénted by the fornula (Xl):

[err] wherein Rierr] [err Hd a wavy line are as
defined above, its pharnpceut i/C y N tabl®@ salt, or hydrate
thereof. 15 RXE onpbun e of I) toIll), wherein

| e XY, or hydrate
t her eof . XI11) gfzrrpound of aWone of V) to VIl),
wherein R err] is hydrogen atom an Xerr]g s a bond, its

phar maceutical |y acceptabl e salt or hydrate thereof.

6 The conpound . of any one of o Xlll),
wher ei n R] embpreig Ry X?)r%law amthn@@r%ﬁ 46 defind a oFeyits p}éﬁ"%ac?‘{fic&hy with a

non-ar onat i %cc%arb%s ,orrhyr 51‘% tgeregf. non-aromati c heterocyclic

Zis -N(Rlerr])-, its ceutically a

b X) A compound represented by the formula (X):

Y O H
1 B X
R'—Z ! /S>= X)

02\ Y2 H

wherein R?, Z, Y2, B, and a wavy line are as defined above, its pharmaceutically

acceptable salt, or hydrate thereof.

10 XI) A compound represented by the formula (XI):
O N
- B
R'-Z P s>= (XD

wherein R1, Z, Y2, B, and a wavy line are as defined above, its pharmaceutically

acceptable salt, or hydrate thereof.

15 XII) The compound of any one of I) to III), wherein Z is -N(R?6)-, its

pharmaceutically acceptable salt, or hydrate thereof.

XIII) The compound of any one of V) to VII), wherein R18 is hydrogen atom and

X3 is a bond, its pharmaceutically acceptable salt, or hydrate thereof.



ring, or optionally substituted aral kyl, its pharmaceutically acceptable

salt, or hydrate 5 thereof .- XV) The conpound of any one
of 1) to XIV), wherein Y[err] is a substituent represented by the

f ormul a: [err] 10
wherein R err] is optionally-substituted aryl, its pharmaceutically
acceptable salt, or hydr at e t hereof. XVi) A
conmpound represented by the fornula (I')'

[err] 15 wherein Zis - Y[err]'. is optionally substituted

aryl, and Rlerr], Wé?hejoomxm@qf anxp@ ?ijl) toX1dh)y yherpin I is gp y substitutedj e

200, 0Ok 5 Gy 7 S RO ol B 5 PG A SR BRAERAAP
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active ingredrent. ') A conposition for 1ting
phosphol § pagerést. mhlch contains a conmpound of any one of ) to XVI)
as an active ingredient.
7 XIX) A conposition for inhibiting the
production of ara onic acid wh ntains a conpound of any one
of 1) to XVI) as %PD%E‘EFWQ“H Pfaﬁmé?ﬂe"fl)@mv) wherein Y2 ja@ sybstigegbsi t i on f or
i nhibiting t stagl andin E2 whi ch contains a
conpound ofgg%?géﬁgﬂ)ﬂh€ﬁ)§"k§VI) as an active ingredient.
¥ 0
. "

10  wherein R5 is optionally substituted aryl, its pharmaceutically acceptable salt, or
hydrate thereof.

XVI) A compound represented by the formula (’):

i \
_f11 N\ o

15  wherein Z is -N(R6)-,Y? is optionally substituted aryl, and R?, X1, X2, X3, Y1, A B, a wavy
line, and a broken line are as defined above, its pharmaceutically acceptable salt, or
hydrate thereof.

XVII) A pharmaceutical composition which contains a compound of any one of I)

20  to XVI) as an active ingredient.

XVIII) A composition for inhibiting phospholipase Az which contains a

compound of any one of I) to XVI) as an active ingredient.



XXlI') A conmposition for inhibiting the production of |eukotriene (err]

whi ch contains a conpound of any one of I) to XVlI) as an active

i ngredient. 10 Al'l of the conpounds of the present

i nvention have superior phospholipase A2 inhibitory activity and its
acconpani ed activity of inhibiting the production of the conpounds
whi ch are produced in the arachi donate cascade such as prostaglandin E2
and the like. Particularly, the foll ow ng conmpounds are preferable. 15

i) A conpound represented by the formula, (i); erein

Rlerr]' is hydrog@ioét‘@mmé P?&X&PW tngjbe Pf‘ﬂ%‘%’&’q %\ﬁé?c}’é‘h?% a"l‘qﬁﬁ\gnal ly
LT TN I D IV ST IS

- CONH-, CH[err]NHBC{err] -CH[err]NHCO—, CH[err]NHCS— -CHerr]O,
-OCH[err] - CH[err]OCH[err]-, al kyl ene, al kenyl ene, or a bond,;
X[err] i optionakKya setsdsitioatfoinhibitiagthe production opprostaglanginsEdahich ut ed

i ndol ediyl, or a bond; A, B, and E are each independently oxygen

at om or suldmmmmmmﬂmdgfhgcdmagéﬁ) @’ as athgativesiyeredigpt. al kyl ; Y[err] is

-(CHerr])[err]"'CO, - (CH2) M CONH-, (CH2)nicSNH-
-(CH[err])niSC{err] -(CHerr])mMdCOO, -(CHerr])[err]"NHCO, - 25

CH N . -
(Srterr)fer ) NS Chguflon ol b Enfiel 88 Sogep o o
8 cont4ifib ﬁlzompound ofan S ol 54 an 8tfleRh&blient.ar e both hydrogen

atons or one Is optionall stituted aryl optionally substituted
het er oaxgyl , or optlonally substltuted cycloalkyl and the other is

All of the compounds of the present invention have superior phospholipase Az
inhibitory activity and its accompanied activity of inhibiting the production of the
compounds which are produced in the arachidonate cascade such as prostaglandin E2
and the like. Particularly, the following compounds are preferable.

15

i} A compound represented by the formula (i);
Dl

wherein RY’ is hydrogen atom, optionally substituted lower alkyl, optionally substituted
aryl, or optionally substituted aralkyl; Z' is -S-, -SO-, -O-, -NH-, -CONH-, -CONHCH3-, or

20  abond; X4is -CO-, -CONH-, -CH:NHSOg-, -CH2NHCO-, -CH:NHCS-, -CH20-, -OCHz-, -
CH320CHz:-, alkylene, alkenylene, or a bond; X5 is optionally substituted arylene,
optionally substituted indolediyl, or a bond; A’, B’, and E’ are each independently oxygen
atom or sulfur atom; D’ is hydrogen atom or hydroxy lower alkyl; Y2 is -(CH2)m'CO-, -
(CH2)m’CONH-, -(CHz)m’CSNH-, -(CHz)m’SO2-, -(CH2)m’COO-, -(CH2)n'NHCO-, -

25  (CH2)n'NHSO:-, or a bond, m’ is an integer of 0 to 3, n’ is an integer of 1 to 3; Y¢is a

substituent represented by the formula:



hydrogen atomor |ower alkyl; Rerr]', Rerr]', G ring, J ring, and L'
ring are each i ndependently 5 optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted cycl oal kyl, or
cycl oal kenyl ; a broken line (---) represents the presence or absence of a
bond; and p' is an integer of 0 to 2; a wavy line (~) cis or trans
configuration of D to E', Its pharmaceutically acceptable salt, or
hydr at e t her eof . 10 |i The foll ow ng eenpounds represented by
the formula (1V), iwe o phar nficeu®i cal |y accept hbl e palt, or hydrate

t hereof; when RA is joptijpnal |y suwstluutgﬁ onal | y
substituted aryl g2RESNS 4 ona yUbsR’t ut ed a ] is
optional ly substitutediaryl as 7] ; R[eré ' - NH-,
-N(Ri 6)- wherein Rlerff is » \hylrogen 'atom aI kyl ¥Bnzyl, -S-, or a

bond, REis -O or -N(Rerr])- wherein Rerr] is alkyl or 15 benzyl , and
RFis -O %hermslﬁzeﬁcﬂns* antREEh FirbEe dthmb 6r eid<¥ bptisnally sRStitated asylbst i t uent

represent ed by the forrmula: [err] wherein R err],
Rlerr], R eptipnalBfmbsiitutéd hdtegary), arioptjondllyrsubefituted qddalkylcﬁmikféﬁ othends are as
deflned above, RH is a substituent represe ed b r mul.a:

[err] Zdlydrogen MP@{OWGR?J@V} RYaRG Eringed snsgend hap 8\?@3" ’3 ‘EPGRF%?%]

a substltuent

en t h
9 stltu?%q ?‘%P gpgoztagyrsjubsututed heteroaryl, o‘;,)\};]lonaélynsupzf ity r i s as

defi ned abo Y €] I esr] is
hydr ogen at%'(?ﬂogﬁ(y L L)FE‘J Joaﬁw{ E‘]brérk%gI‘h%'gl[(, 5-& l(%%%ﬁ%% g%rmrl%&( :(agx ]_hbéhcchiB Wn!ar ein
Rlerr] is hymhaoaay & antéget 6§ ®to B lhladvy line (~) cis or trans configuration of D’ to E',

its pharmaceutically acceptable salt, or hydrate thereof.

10 ii) The following compounds represented by the formula (IV), its
pharmaceutically acceptable salt, or hydrate thereof;, when RA is optionally substituted
aralkyl or optionally substituted aryl, R® is optionally substituted aralkyl, and RC is
optionally substituted aryl as Rt; RP is -O-, -OCHbz-, -NH-, -N(R16)- wherein R16 is
hydrogen atom, alkyl or benzyl, -S-, or a bond, RE is -O- or -N(R!6)- wherein R16 is alkyl or

15  benzyl, and RF is -O- or -N(R!6)- wherein R16 is alkyl as Z; RC is a substituent represented

by the formula:

vy
R® , , OF (CHz)p

wherein R2, R3, R4, R5, G ring, J ring, L ring, p, and a broken line are as defined above,

RH is a substituent represented by the formula:
e

R5

20
wherein R5 and G are as defined above, and R! is a substituent represented by the



5 CHerr]NHS(err]-, -CONH, -CH2CH=CH, or -CHerr]OCHerr]- as Xerr];
Rlerr] is 1, 4-phenyl ene or 2, 5- t hi ophendiyl, and RL is
1, 4-phenyl ene as X err]; Rerr] is a bond or ethenyl enyI and RN is a
bond as X[err]; B is oxygen atomor sulfur atom and a wavy line is as
defi ned above, the - conpounds represented by the follow ng
conbi nations are preferred; (Rerr], Z, Y[err], Xerr], Xerr],
Xerr]) = (ffrnla}, Rlerr], Rerr], R[err] Rlerr], Rerr]), (Rerr],
Rerr], Rerr], R[err], R[err], Rlerrly, (Rerr], Rerr], Rerr], Rerr],
R[err], R[err]), (Rferr], Rerr], 10 R[rr] R[err], Rlerr], Rerr]),
(Rlerr], Rerr], Rerr], Rerr], Ret 5]) (Rlerr], Rerr], Rerr],
Rlerr], Rerr], Rerr]), (Rerr], R Rerr]H, Rerr], Rerr], Rerr]),
(Rlerr], Rerr], Rerr], Rerr], Re Rlerr]), (Rerr], Rerr], Rerr],
Rlerr], Rerr], Rerr]), (Rerr], Rerr], Rerr], Rerr], Rerr], Rerr]),
(Rlerr], R ﬁhér}am Y ie as Hefidedanbove as Y2; RY is -CH2NE®CO} whifedti R}9)is hydiogen dtom

err err err rr err
E[[ err } E[[ eqrrl]nyer e(lkaflefc‘r}}zﬁ@[%lw F=CH @iquemRktses Lydrosqreaq]w O%v@rla]l yR[ b

(et Lo Bt 09N PG, A Ohlon S S e 5 B
(R[R[ere; lr] Rl eﬁhﬁﬁhenﬁ?{égﬁ? R @ésﬁllny ﬂz ﬁﬂserﬁna O%Frrerly en &lz])r Rerr],

Rierr], R epdnld as3EB id oxygdd dtBildr suﬂneéﬂb]n: i 8 Wby 1iB% RYdeldefiBb@Abcke, tREETT]) |

(R[err] Rerr], R[err] Rerr], 15 R[err] err]), (Rerr], Rerr],
Rlerr], R[ e«m}pouﬂ}aep}e,seﬂpé by ﬂ)e, foﬂ&i[rmglcymbﬁﬁzaons] are Rreferrpq; (Rl & lYf XIRK%r r ]

T o SR S hcgBLRE b Rk s B o b s i 1
Bl Ch e EE A s e o
Rerr], R[ (R4 R, 'i‘irBRﬁ I8y, R rzb RIRE Y RMY(RA Ho, RRIREI 1A R»B[stué ;r%n] RR[%FV r1),

(R[err] Rerr], err] err R[err] r]) (R[err] err],
Rlerr], RE, RM), (RA, 1%, B 15, RR[RN) r(R) RE, RF£R~T RK, Bhe (R4 RER® RI) RK, RNBIRE, RE,

Rerr] R[ers"r@ AT € e
Sernly e bR hﬁﬁ“ﬁrr%‘lﬁrﬁ%@r rm%@r% RpbrP R R K R e
Rerr] 153{ E??*}‘%“ﬂ?’%{%ﬂﬁ?‘ﬁ o, R, B R T R R W Ry )

Rl err], R eRe]|RJ, RERN)]RARERC] R, EEGRM)] {RA, RR[Fer RY, RLRREY, (B, RRIRM, rHJ,RIR[rw)r]
Rlerr], Rerr]), (Rerr], Rerr], Rerr], Rerr], Rerr], Rerr]), (Rlerr],
E[[err} E[[efﬁ“} RF,*e R7,]RX, R (R4, RFFR®RY] BL, RMR[(BARF, RR[RY, R, ITQ[’R[@MRF RR[R%’r]r]
err err err err
(Rlerr], RIBF “”éﬁr‘e?"#'ﬁﬂrﬁf‘ﬁ”) @r‘e‘r‘?}“ﬁ%{@rr‘*]“‘r 5‘%@“‘ TR 1 Rerr],

(Rert R[R[e%‘?]r e b1 e 2 R Ry R e PR R RS ﬂaﬁérh’ g1
RLer ], 20R[ eqe] Ro, B2 RO]RK, RURIRS T, REI R, RE, R ersrkn HA, &9/, R, QR JRo, Rhetd 1)
(Rlerr], Rerr], Rerr], err] rr] R[err]) (Fi[err

Rlerr], R eR¥RY),RRB/RY, R, BIcR¥, ]RM)HR@rR? R, RJRRérR”]) (RR[R’P R, RIRReSRY, (m[ﬁpr]

] L B 2 e e s
Lok P g ol ol b6 L e AL o ?ﬂkrﬁ? D
). o e el e g 1, TR off g el o g
Rlerr], 25’R[ eRi, R, By, BM), (RB, RE, R, R?, RL RNREIW B}’ RCRBWM RM),(RBERF, Re, R, 8K/ RY),

err], R[err]) Rlerr] Rerr], Rerr], Rerr], Rerr],

Rerr], %, F\l){[
Rlerr]), ( RY, RRRS R RMRK@? BF, R‘R[%IR‘] R”RKE? |RF, RRIR RE)RM)( @FeRFRH, Rlierr],

Rerr], R e?‘r"]l?’“%r@e’r‘?‘ﬁ%* Frﬁ%(d eRFrR“ Fgré?ﬂ‘”) é‘%?ﬂ@ Rfég“'rf‘ errlﬁ’r

Rlerr]), (Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr]),

(Rlerr], Rerr], Rerr], Rerr], Rerr], R[err]), (Rferr], Rerr], Rerr],
Rlerr], Rerr], Rerr]), (Rerr], R[err]mR[err], Rlerr], Rerr], Rerr]),
(Rlerr], Rerr], Rerr], Rerr], Rlerr], Rerr]), (R[err] R[err],
Rlerr], Rerr], Rerr], Rerr]), (Rerr], Rerr], RH R :
Rlerr]), (Rerr], Rerr], Rerr], Rerr], Rerr], Rerr]),
Rlerr], Rerr], Rerr], Rerr]), (Rerr], Rerr], Rerr],
Rlerr]), (Rerr], Rerr], Rerr], Rerr], Rerr], Rerr]




5 (Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr]), (Rerr], Rerr],
Rlerr], Rerr], Rerr], Rerr]), (Rerr], Rerr], Rerr], Rerr], Rerr],
Rlerr]), (Rerr], Rerr], Rerr], Rerr], Rlerr], Rerr[),
(Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr]), (Rerr], Rerr], Rerr],
Rlerr], Rerr], Rerr]), (Rerr], Rerr], Rerr], Rerr], Rerr], R[err])
(Rlerr], Rerr], R[err] R[err] R[err] R[err]) (R[err
Rlerr], R[eR’rR RQ{BJN)](RBWBR*R RN BM), (BB, REFReRY,JRL, Re (B9 ROFR@ Y] RK By 1]

] AR el B A e
(R[R[ere:]r] rﬁw’%eé’l%m%%“ﬂﬁfﬁ R@fi‘i‘i(ﬁ%{?{eﬂ)ﬂ%ﬁﬁ ‘%%ﬁ]
Rlerr]) R o5 B TopR i M Bk, HeRE R B Ry R R 1

Rierr], 5 10®e, Be®a R, RY, B, [Re, R Rs, RRerm] Re, REIRE! RY, RUAR9Y), (RS, RE[RG Ry,

Rlerr], Rerr], R[err]) (Rferr], Rerr], R[err] err] Rerr], R[err])

(Rlerr], RIBYEN), RERS; RE BY BE/BY, (ECGRF]RH B}, &% RY), RS, RE, RH, RY, RIRERY, (RS, RE,
E[[gH R[err] %err] ER‘R"RR‘L I%En%’ ﬁ[ﬁ{{fﬁh\g @B%err]fi‘»aﬁ grbr Mher ei n
-‘-‘Fiﬁeﬁeil”iyiﬂc“ﬂé%, ﬁ*‘h{?«;@ﬂn@g‘)ﬁpa@ﬁ #K%ﬁﬁw T RR W TR LR
oropy L. i bErTOREETRA el B RL YS! s WY RIORE HEPRAY (e, B Wt RREGAGRe, 120

Met hyl , 1@t hRE, RINRRBMYERS, RO &H| RY mrmvtRcaRe R/ B BRI R, 65, RAER!| RVBK, RAKY |

for Rerr], Rerr], Rlerr], Rerr], Rerr], R[err], and R20.
Par ti cul ar | €RS, RBRiyRY, RS, R edrsk (RECRF, R, R, RL, RN). The term "al kyl "
for Rlerr] herein used neans the above nentioned "l ower alkyl"” 20 and

"Clerr]-Cferr] cycloal kyl |Iower alkyl". Exanples of the al kyl are nethyl,

ethyl, iso propyl “ | opr opyl thyI and
cycl obut yI met hyl . T BB, }cl)?)l%én %epelf%X?éd] méans%e o batof] gronpq, aﬁg

CyC| oal kyl net hyl ’ﬁl'i@te%efowef- 8ky]” herein used means Ci1-Ce strmghtm%réxfcﬁ@a chain
"cycl oal kyl" herein used neans Cerr]-(err] cycloal kyl. Exanples of the-

cycl oal ¥yl dkﬁ ciﬁthplespgnlhp lawurladikmayd methyt, leting ni-propyl y60 Ipodyai \d-butgh) dso
cycl oheptyl. Cycl ogent cycl ohexyl, and cycl oheptyl are preferred.
Parti cul arIV‘WhWthﬁ} bgyll and the like.  cycl ohexyl are preferred.

The term "cycl oal rein ued nmeans errls rr clo n vin
one or Y nglr%@}/ r?g?ﬁlﬁ “BRoRY- %%W?foﬁyﬁ;rtet?élff”fgﬁg g?g reag'l‘g?m%/}#\leﬂg )
cycl oal kenyks gqne heD N di enyl, cycl ohexenyl,
a%d t he |Iiie{ ﬁwg%%exgﬁgﬁ |gp%rﬁgulaﬂ|y ?et&ygﬁgﬁ%a I Y T?(]e %lerm

"a non-aronatic hEhetepm alkiyl” fori Rig hefeed féed missad theestdve tedtibied lower alkyl”
nmenbered non-aromatic ring which contains one or nore hetero atons sel ect ed

fromthe and “GyrCeepclodhvilowéradkyd!. Hxamplrsnf theallydraramdtisi dthyl, &b prapyl,n t he
ring or a filég ggty[, iigogpentyl, cyclopropylmethyl, and cyclobutylmethyl. Iso-propyl, iso butyl, iso
pentyl, and cycloalkylmethyl are preferred.
The term “cycloalkyl” herein used means Cs-C7 cycloalkyl. Examples of the
cycloalkyl are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl.
25  Cyclopentyl, cyclohexyl, and cycloheptyl are preferred. Particularly, cyclopentyl and
cyclohexyl are preferred.
The term “cycloalkenyl” herein used means Cs-C7 cycloalkenyl having one or
more unsaturated bond(s) in the ring. Examples of the cycloalkenyl are cyclopropenyl,

cyclopentadienyl, cyclohexenyl, and the like. Cyclohexenyl is preferred.
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conprising of two or nore of such rings. Exanples of the non-aromatic .
heterocyclic 5 TrTing are pyrrolidine, piperidine, piperazine,

oct ahydr oqui nol i ne, tetrahydrofuran, t et rahydropyrane, and the |iKke.
The term"aryl"” herein used neans a nonocyclic or fused aromatic
hydr ocar bon ring or a group containing continuously bonded two or

nmore of the nonocyclic aromatic . hydr.ocarbhon rings. Exanples of the
aryl are phenyl, 'Eh%f&}?ﬁt"ﬁ}‘P‘}‘%ﬁwgy&‘iﬁng&eﬁﬁgﬁﬁg@fn,ea?%ggﬁ@/?,

2- p-terphenyl, . 2-mterphenyl .. 2-o-terphenyl from the and
the I ike. Phempered poRseReRs ‘fmgz‘l"ﬁ’ﬁ%ﬁ?ﬁy . 03%?1?‘%5’%“45%3%3%?%%‘??‘%‘“ rom Hhe

2- bi phenyly consisting oP hitiiEe! %—Jai SAEP ¥lo¥ls in hdrih @ bPH BINEA ring
2-mterphen o}lgﬁq%sfstugfggﬁeny a’r&é{&%erne erred. s ¢ The term "aryl
fused W th gyfikis SIEwb of moysbfeadt Hags.r iBxgmplentile noetomatiabeterocyclicphenyl
1-napht hyl, and 2-naphthyl which are fused with the above nmentioned 15
"cycl oal ky" ringasepyireclidde, piperidine] pirienaging, actahydroquinslipeHoaakyiapivran| |
acenaphtyl, and the like. Indanyl and 1, 2, 3, 4-tetrahydronaphthyl are
preferred. tetrahydropyrane, andtheliker m "ary| fused with a non-aromatic

het erocyclic ring,, herein used nean ;1! b

2- napht hyl whi ch y%%’ﬂ'squﬁ?rﬁmt‘hsgéa"ﬁg&%a%n{;&g#eg f‘qla nonI-nQﬁL hymgagr omati ¢
heterocycli g bioDg's ARhGag BdntiduoREl§ bbb or 3R 6F4BE Monocyclic aromatic
23,6, 7-tet ?’6’%3?5?5—”‘52% R T A P A Y i e fiAniay
chromanyl, apgkobdtBon rihgs. Zxampledof the aryl are phenyl, 1-naphthyl, 2-naphthyl,
tetrohydro-lH,SFprrido[3,2,1-ij]quinonI Is preferred,

term "ai@l kpishedykindenseprterphenyln misspkenyh 2tq-sehenyl. an@dyryl phepathryl,

substituted with the above nentio e__" ryrl. | es qf 9%‘ raI* I3_are
benzyl , ~  and theikicer hheny: »M%ﬂo%wﬁ%én%%ﬁ‘}eﬂﬁaﬁﬁ%w ieRypY
napht hyl et BpheBiEl EBfneb iy 2 hrpiah fp ARG Vhorp ORI ShelielonfXC |

-,

napht hyl et

are preferred.  The term “aryl fused With h @bilarcidtit! dfocaitRheing” hewih asdnsesns
group derived from(err]-Clerr] alkyl. Exanpl es of the al kyl ene are
met hyl ene, ehénl ermaphthylnaid3-haphehylt vwhicks aeet flugddemish therabove mentioned

pent anet hyl ene.

The t er AP" afweloplkshe" Enamplpnof it ate indanid. L2 3Adeisakndronapthyl acprerhiy. %‘fzq@ nyl .
the like. Indanyl and 1,2,3,4-tetrahydronaphthyl are preferred.

The term “aryl fused with a non-aromatic heterocyclic ring” herein used means
phenyl, 1-naphthyl, and 2-naphthyl which are fused with the above mentioned “a non-
aromatic heterocyclic ring”. Examples of it are indoly], isoindolyl, 2,3,6,7-tetrohydro-

20 1H,5H-pyrido[3,2,1-ijlquinolyl, isochromahyl, chromanyl, and the lile. 2,3,6,7-
tetrohydro-1H,5H-pyrido[3,2,1-ijlquinolyl is preferred.

The term “aralkyl” herein used means the above mentioned “1ower alkyl”
substituted with the above mentioned “aryl”. Examples of the aralkyl are benzyl,
phenethyl, phenylpropyl, benzhydryl, naphthylmethyl, naphthylethyl, and the like.

25  Benzyl, benzhydryl, phenethyl, and naphthylmethyl are p'referfed. Particularly, benzyl
and benzhydryl are preferred.

The term “alkylene” herein used means a group derived from C1-Cs alkyl.
Examples of the alkylene are methylene, ethylene, trimethylene, tetramethylene, and

pentamethylene.
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Exanpl es of the al kenyl ene are vinyl ene, propenyl ene, and butenyl ene.
The term "aryl ene" herein used neans a group derived fromthe above

mentioned "aryl". Exanples of the aryl ene are phenyl ene, naphthyl ene, and
the like. 5 Mentioned in nore detail, it is exenplified by 1, 2-phenyl ene,
1 3- phenyl ene, 1, 4- phenyl ene, and the I|ike. The term

heteroaryl ene" herel n used neans a group derived fromthe
"het eroary” nent i 'Sheewrmeaumylmrhﬁreesuee WPRNSHFATERR ATy feom Cer C4 alkenyl.

t hi ophendi y| urandiyl, and the i ke. Mentioned in nore detail, it
i's egerrpl i ?E%‘H“E‘?Sg ‘g y%"nﬂﬁe;ﬂmy engy PropeByleng, ﬁﬂﬁpweny@tﬂ%t the |ike.

The term’ heterocq(ﬁé%gl y,l Q{%r,%&uy &ﬁﬁg@ﬁg@%g; ﬂe@ﬂro?mvt?n%afb{n%mthe abbve

menti oned "a non- aromalc erocyc Ic rin
het er ocycl egieytiod®aryl”. ExBMple? bf Hen@gibné areqiheﬁﬂbﬁu Rephihllend) 4thg likedi y! ,

and the |like. Mentioned in nore detai it is exenplified by

1, 4- pl pes i dMeatiblydd iamibre Betallj ités exefdinhﬁed by 1,2-phén§11hma tlé?rphe’hmpde,dx@‘ | ower

al kyl " herein used neans the above nentioned "I ower al kyl "

substi t ut edphﬁwﬁﬁmy@nddihyhkﬁxarrpl es of the hydroxy |ower alkyl are

hydr oxynet hyl [0)4 dt erm
"heteroaryl " here;ril 5‘??%‘-%5 eBeIB“ﬁ'édn’BS‘?“éschPM‘f‘i‘%edﬁg%tt

het er ocycl i ns jed from
the group 25 eRL s%r.ﬁ%a‘é‘%?&n. TR o et B R g
or the het eppaNaill, and@tiRlike. Mentibhedsd nér deNE Y exe@fﬂiﬁﬁt’lﬁﬁ%ﬁthioﬁiﬁendwl
heteroaryl are pyrrole, pyrrolyl, pyridyl, thienyl, furyl,

benzof ul§! , 25enraoidiyl.candl the likelol yI and the | | ke. Pyrl dyl, thi enyI furyl,
benzo[ b] t hi enyl , benzo[ thf uranyl , and indol are preferred.

The term "l ower allRe testo hetepacyrladigt dgrein 3 ‘BPWIWS?“Q)'ﬂechf?PHhWbO}S%rt i s

o o HERR, S U e e B S WL B e
butyl oxy, sgg r&&&ﬁé&fl?’pxp&n&%&bpiﬁ%/pe Sebdiy1Card the like. Mennd}i'%,& th‘éi‘é@etaﬂ
et hyl oxy, and n-propyloxy are preferred. term
"optional | yitds&ssnplifie@ By a/dypipertidihediyl andate liké. R[ err ] rreans the above

mentioned "aryl" which may be substituted with one or nore substituents
sel ecte® from The term “hydroxy lower alkyl” herein used means the above mentiong@ “lower

alkyl” substituted with hydroxy. Examples of the hydroxy lower alkyl are
hydroxymethyl, hydroxyethyl, and the like.
The term “heteroaryl” herein used means a 5 to 6 membered aromatic mono
heterocyclic group which contains one or more hetero atoms selected from the group
20  consisting of nitrogen, oxygen and sulfur atoms in the ring or the heterocyclic group
fused with phenyl. Examples of the heteroaryl are pyrrole, pyrrolyl, pyridyl, thienyl,
furyl, benzofuryl, benzothienyl, indolyl, and the like. Pyridyl, thienyl, furyl,
benzo[b]thienyl, benzo[b]furanyl, and indolyl are preferred.
The term “lower alkyloxy” herein used means alkyloxy of which alkyl part is the
25  above mentioned “lower alkyl”. Examples of the alkyloxy are methyloxy, ethyloxy, n-
propyloxy, iso propyloxy, n-butyloxy, iso butyloxy, sec-butyloxy, t-butyloxy, and the like.
Methyloxy, ethyloxy, and n-propyloxy are preferred.
The term “optionally substituted aryl” herein used for R! means the above

mentioned “aryl” which may be substituted with one or more substituents selected from
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t he group consisting of phenyl Cferr]-Cferr] al kenyl (e.g., phenylethenyl),
| oner al kyl (e.g., ' nmet hyl, ethyl, iso propyl, iso butyl, and
t-butyl), cycloal kyl (e.g., cyclopentanyl and cycl ohexenyl ), hal ogen
(e.g., fluoro, chloro, bromo, and iodo), |ower alkyloxy (e.g.,

met hyl oxy and et hyl oxy), trihal o | ower alkyl (e g , trifluoronethyl and
trichloronmethyl), 5 nitro, phenyl, naphthyl 1- napht ¥ and

2- napht hyl Yhe mapamd'mhpg O(Bh@.yl CeCi alkenyl (gﬁeﬂb‘m '-81“)3’1) kowves 3Lyl €84 oxol anyl
(e.qg., 4-benzo- 1 3, - dloxolanyl d

b d |
het er oar y| meshy), ethyl, jsp 19‘!312‘% Fgu‘é(ﬁdcyfﬁ’ﬁ&%@t%c@%@?‘%@&%’ﬂyI (e.g.,

iy an ”et%@ %?Xéﬂu&m%ahw“é‘ﬁ%%ﬁﬁ%c’d Sy O, ono- of
phenyl ami ng,, \k&l{ﬂﬁ} t.E'Sé o;é;éomlﬁﬁlﬂa%ﬁ Cee. g2 RelnbbroRlethsl aha Bedhaoromethid) |

pi perazi nyl bstituted w t he above nentioned | ower

al kyl (8.9 mtré-ﬂli@hﬂ}’hﬂimﬁﬂé(e‘gnylnhphﬁhyﬁaﬁdmnhplkbyl) phanpithsyl¢é.g., 9-
optional ly substituted aryl for Rl err] are phenyl, 2-Dbi phenyl yl,

3- bi phenyi whpnahtbrsﬂhbemlow& dmxolanyl (. g-né-[th?y13 b@p‘u #nd 5-benzg-L %y pheny! |

2-mt er pheny 2 o ter hen , 2 | SORro henyl ,
2- |sobultoyl {anyl) oh p %613&2/‘&? pgn‘éeﬁ??th‘e? Br“lfﬁﬁ‘ﬁ'&é’n@ y

doph |, 2- d
IZO(gpbg?z/o bf 5"@8?@ r‘%’flfﬁf:%ﬁ’g‘}io %Z%Qer?ﬁg)ﬂr\f hﬁ’dmxgkam 8n131/1 ne frbenzyl phenyl ,

2-(3-pyri dYAui)Bﬂﬁﬂéﬂ'amﬁ l\g%mé Biblylandno, phenylamﬁl(ﬁNJMbﬁ?l nophenyl ,
3- phenyl am nophenyl , met hyl - N-phenyl am no)phenyl 2-(1-

napht hyilo) p hﬂi@ﬁi{lam&d ﬁndl] N & thyl- Niieazylhminiy), (piperaphylhyhlﬁpmam b substituted with
3- (2- napht hrél henyl , 4- (et henyl phenyl ) phenyl

2- br ono- I6- ithep qypqum@ngd lowgr pﬂ{@b@@ﬂ-mg Todpepa %,ﬂxfi thelike. , dixamples of

, 6. L
AR e AR5 B GBS SRR Mo B €
2! +isopro en

3. trrf;[ ¢ ?/ugr 25 Héﬁ?’}l/ 2-réa1%1t%ﬂ 9-%{;;)%%;,13241{1%%@@5}712 2. Qm&ﬁl&%ben p ypjylph yl, 2-

3" - met hyl oxybutylBhédy Bishbutylphe®il R bR IopeRtylihoRginZbydmophenyl, 8-bromophenyl, 2-
3' - hydr oxy- 2- bl phenyl yI , 3- et hyl oxy- 2- bi phen%‘l) yl,

6- phenyls- 2- mdqm:hem;ll 2- (&bdngﬁﬁ-cﬁomw)lph@y%aﬁa(&mm 1,8 XOlalel)phenyl 2-

di phenyl - 2- na ht h

henyl - 1- napht h era hen I
and the |i en°xYP enYl 2 genzy Phe‘fﬂez‘k)%l’ﬁ)‘/‘i @[Bﬁ?’&ﬁ %iaﬁgﬁmoa p %er ein

used for %% eh ihb rglL ring
Teans. ¢ he SHEUHEROTEhg: SohE lam%?‘ﬁﬁ%*ly}mﬁ%*@@%m‘)*{ Phew iy ’?ﬁe%’ﬁe &
nore substi ﬁ%ﬁ)ﬁ%ﬁﬁ% @ﬂnéﬂh@ml the e Wn&ﬁiﬁmﬂﬂeﬁg 8- hai»mﬂﬁnplieayu 4,
fluoro, chloro no, odo | oner al ky nmet hyl , ethyl,
n- propyl , a(echelnslphpnym)}llehyl 2-brmo-6-1sopropy1pheny1 2-1sopropyl 6-pheny1-phenyl, 2.
14 '
20 isopropyl-G-(l-naphthyl)phenyl, 2-bromo-6-nitrophenyl, 2-methyloxy-6-(1-
naphthyl)phenyl, 2-methyl-2-biphenylyl, 2-isopropyl-2-biphenylyl, 2-methyloxy-2-
biphenylyl, 3-methyl-2-biphenylyl, 8'-trifluoromethyl-2-biphenylyl, 8'-nitoro-2-
biphenylyl, 3'-methyloxy-2-biphenylyl, 3'-ethyloxy-2-biphenylyl, 8'-hydroxy-2-biphenylyl,
3-methyloxy-2-biphenylyl, 6-phenyl-2-naphthyl, 1-bromo-6-phenyl-2-naphthyl, 1,6-
25  diphenyl-2-naphthyl, 4-phenyl-1-naphthyl, 2-(4-methylpiperazinyl)phenyl, and the like.
The term “optionally substituted aryl” herein used for R? R3, R4, R5, G ring, J
ring, and L ring means the above mentioned “aryl” which may be substituted with one or

more substituents selected from the group consisting of halogen (e.g., fluoro, chloro,

bromo, and iodo), lower alkyl (e.g., methyl, ethyl, n-propyl, and iso propyl), lower
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al kyl oxy (e.g., nmethyloxy and ethyloxy), trihaloal kyl (e.g.,

trifluoronethyl), al kyl oxycar bonyl (e.g., nehtyl oxycarbonyl), acyl
(e.g., acetyl), amno,  nono- or di- substituted am no (e.g.,
acyl am no and net hyl am no), and the |ike. The term

"optionally substituted aryl" herein used for y2' neans the above 5
mentioned "aryl" which may be substituted with one or nore substituents

sel ect ed f radkyloxy (e.g., mdthylgxqu&tbyisiséiﬁrﬂghaikyﬂ\(ﬂ pgeiflupeomethyl),| uor o, chl oro,
bronmo, and i odo), |l ower alky met hyl , ethyl, n-propyl, and

i so propyl )alknrlmairbamklﬁ 5xynet1§/(l ycarm:ﬂwawa acelylh prmigg, yono- or di-

tri hal oal kyl e t.rifl t.h

et Pyl oxy o SPBEURL B ¢ %Jgrofm iy a dmeﬁ"ei%@ﬁcarﬁ%lk ono. or di-

substituted anm NoryeGedn fopifo ﬁﬁgd £5ryi *})é# for ¥?%neahld J'ﬁ)okzé ke.
yl Y|

Exanpl es of the optlonally substltu err]' are p enyl

bi phenyby| ,méhtioned “aryl” whithchpboaibtitited ﬂndﬂroﬁﬂ'.@pHﬁfé’éubsﬁﬁﬁnis"b@lebfeh%om
The term "optionally substituted aral kyl" herein used for R err] neans the

above m@b@msﬁn&n%ﬂoaemgelg finobs tchtond, dadomb,tahddmb), dowermlleyl ¢d.g.1 he
above rrentloﬁg &é’tlonal |y substituted aryl"™ for Rlerr]. Exanples
of the opt BFEY gthyl, mepropyl and ige propy. lower stkwpyy Gize metbylogwand ethylodnet hyl |

napht hy! et Fopiealiyf e PRIV, 1ob Pt R oo iosvonrbonm s} et ny

2- 0- |
5. ,? buty! phag% yll)}r)r%}tﬁir%l ﬁ'Sﬁ(m& di- @hﬁﬁﬂ?g%g%ﬁ Len?ﬂc&ﬁgﬁﬁfﬂw BB&S¥mino), and

2- cycl dPentthé hhen)E:ﬂﬁtMOf the-dptionalphaubytitaéd iyl fo Y2 are phenyl, biphenylyl, 2,5-
br omophenyl met hyl , 2-i odophenyl net hyl,
2- ( 4- benzo-dickiorapkensl, ﬂpwpwmyl apd byd like2 (5. 20

benzo- 1, 3- di oxol I hen h en henyl et hyl ,

2- benzyl phenyl nmet tz "2 opho Eﬁ_{y ﬁﬁﬁ%‘% ﬁ’ﬁ‘ty?( ere?“@@@hﬁé%iﬂ@rﬁ@%t hyl ,
2- (2-benzo & nyl net hyl

3- ((jl et hyl gﬁrﬁn?gp% g?%ét]@l Mgm Bl&é{ ﬁnﬁhact’r%e r%p iée;\é/fﬂxrrée%ﬁm’? eghioned optionally
phenyl am nepbetitytedri-{Ay for F: (Ekmﬁlbwﬁhle Wh@%mmsaymtfwkz are (1-
napht hyl ) phenyl net hyl , 2-(2-napht hyl ) phenyl et hyl ,

3-(1- ndpht Ibym)yéhénywml, Bﬂhpheayl@@thyl%bmhawmh;ﬁy)l pmpyémmbghm 1-

2-(9- phenant h | met h (et henyl phenyl ) phenyl net hyl ,
2- br ono- 6- |n§8£¥‘é'i:}9‘?‘§ﬁ%ﬁsﬂaﬁlé echL ERIBFRNSHY - ferphenylmethelngforet hyl

2 mot byl oy RaEH %%e%“ﬁn%ﬂi%ﬁ%pmvg@%&qﬁ%, Po3bigtaReRAt: Pyl .
2' -isopr Op)iéob_atylphenrlmetﬂjdf)ﬂ dﬂéﬁﬁh‘ﬂﬂenyﬂnetﬁﬁt f‘%f%ﬁhgnﬁbgwyé rmt hyI
3' - et hyl - 2- bi phenyl net hy ' -fluoro-

15 bromophenylmethyl, 2-iodophenylmethyl, 2-(4-benzo-1,8- -dioxolanyl)phenylmethyl, 2-(5-

5

20  benzo-1,3-dioxolanyl)phenylmethyl, 2-phenoxyphenylmethyl, 2-benzylphenylmethyl, 2-
phenethylmethyl, 2-(3-thienyl)phenylmethyl, 2-(2-benzothienyl)phenylmethyl, 2-(3-
pyridy)phenylmethyl, 3-dimethylaminophenylmethyl, 3-diethylaminophenylmethyl, 3-
phenylaminoph(_anylmethyl, 3-(N-methyl-N-phenylamino)phenylmethyl, 2-(1-
naphthyl)phenylmethyl, 2-(2-naphthyl)phenylmethyl, 3-(1-naphthyl)phenylmethyl, 3-(2-

25  naphthyl)phenylmethyl, 2-(9-phenanthryl)phenylmethyl, 4-
(ethenylphenyl)phenylmethyl, 2-bromo-6-isopropylphenylmethyl, 2-isopropyl-6-phenyl-
phenylmethyl, 2-isopropyl-6-(1-naphthyl)phenylmethyl, 2-bromo-6-nitrophenylmethyl,
2-methyloxy-6-(1-naphthyl)phenylmethyl, 2'-methyl-2-biphenylmethyl, 2'-isopropyl-2-
biphenylmethyl, 2'-methyloxy-2-biphenylmethyl, 3'-methyl-2-biphenylmethyl, 4'-fluoro-
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2- bi phenyl methyl, 3'-trifluoronethyl-2-bi phenyl net hyl,

3' -nitro-2-bi phenyl met hyl, 3'- nmet hyl oxy- 2- bi phenyl net hyl ,

3' - et hyl oxy- 2- bi phenyl nmet hyl, 3'-hydroxy- 2- bi phenyl et hyl ,

3- met hyl oxy- 2- bi phenyl net hyl , 6- phenyl - 2- napht hyl met hyl , 1- br ono- 6-

phenyl - 2- napht hyl met hyl , 1, 6-di phenyl - 2- napht hyl net hyl ,

4- phenyl - 1- napht hyl nethyl, 5 1- phenyl - 2- napht hyl met hyl , and the I|ike.
The t er m " @obiphéiihhythy)) 35trifluokemethgk 2bipheyylnethyl, & -niteps 2-dinhenylmeshyl] 3 reans

t he above nentioned "heteroaryl”™ which may b tityted with one or
nor e. subst i hetbloxy-gdiphenylmeshdlniethy @%Y'?‘Bﬁph?%m&%§ O¥%fed "optional |y
substituted aryl” for Rerr]. : The rm, i I o
subst i t ut edPipRenFlpethyl 3'%‘5@PW'%‘QE’&“*?’HPG’F&Y&TGr'ﬁ’],len?é'g'rn?fl} néeﬁ;g X Héfoenf‘? f G
10 ring, J,ri ' Y & Qfl@% ¢ Yhethil)

whi ch any cﬁhePﬁlgz'ng&%’ng%%hﬂgtagﬁnlgLﬁﬁz ?%%@Y]%m%y e ng it}g?tﬁlf)% ed vmyt h one
or mre5subﬁ£ﬁéd§ggln§p§§;gﬁggtg§ll, hidMe like. the group consisting of hal ogen
(e.g., fluoro, chloro, brono, and iodo), |lower alkyl (e.g., met hyl
and et hyl), | owerTk teyth optiopallysybstitithy heteyoazylt hereinsed yior, Rlaneansdhg car bony!|
(e.qg., met hyl oxycarbonyl ), and the |Iike. Wen the hetero atomis

ni trogen, téhoveimentionad “heterparyltwhich meast hesmhptitpted iith pre Araporg;sEPSTERTRtEA% | v
substituted al kyl , .acyl, .and the like. . . » term"optionally
substit ut ede’ﬁFWX‘@ﬁ%g’rﬁé‘?we H’§§§°‘?‘Féi§ﬂgu?’}?gy55%%“wdm };Prgtr%t i oned "aryl ene”
whi ch may be subsdqy, t G i %F,gg ' » lghf RE®s fFI RS, G
"optionally substi o (%Ig %ﬁtn'gn#glr?o er?%ﬁégd[}gflr ]ﬁ;éregi[(géréra]f{);%[' gﬁr] , Gring, J
ring, ajyl Lrihk Woring 280D rse @éans the above Mgerntidhédh@tdryarglihis wikiick 0y ofithd ene are

1, 4-phenyl ene, 2-hydroxy-1, 4-phenyl ene, and the 20 |like. 1,4-Phenylene is
preferred. carbon atoms in the ringmay be substiptted with|ope orimore subsatnents selegtedyiramn e

herei n used neans the above ntioned "hetoroar. e" | may be
subst i t ut edthgigrern goasisting of halegsp fe.ggtluoro, Ch?Org’xtEH’BP’i %%éé‘s‘gg?wg%gﬁir}?ﬁent s of

"optional ly _suybstituted aryr'.far err rly rd ng, J
ring, and meﬁlfg?m%ﬁ%ﬁ& lggr ro?lk¥lﬁ’éy efﬁ"i%lntgy ]:3%5" %%gt{:ﬁoﬁ%)é%lkzﬁ%f%%ﬂeong%.é.,

2, 5- t hi ophepdhyhoxyeBonyl and fHé1ARA When 2hOhdt¥Fo dbi §6thittoger the hittszen atim v

is preferred. The term "optionally substituted

aryl car tpnyis opticiiysubstiti tedeeitls optionalip stlotighted alkyl, acylf andhtheHikeopt i onal | 'y
substituted aryr" part is the above nentioned "optionally substituted
aryl". e termT ptionsly spbatithied anylene) hereim upgdymeansdhe abaved | ower

al kyl™, Optﬁllegiqgllnédx‘afylfgnset' thh.lilcther(njay be substituted with the substituents as exemplified for

b
Fd

“optionally substituted aryl” for R2, R3, R4, R5, G ring, J ring, and L ring. Examples of
the optionally substituted arylene are 1,4-phenylene, 2-hydroxy-1,4-phenylene, and the
20 like. 1,4-Phenylene is preferred.

The term “optionally substituted heteroarylene” herein used means the above
mentioned “hetoroarylene” which may be substituted with the substituents as
exemplified for substituents of “optionally substituted aryl” for R2, R3, R4, RS, G ring, J
ring, and L ring. Examples of the optionally substituted arylene are 2,5-thiophendiyl,

25  2,5-furandiyl, 2,56-pyridinediyl. 2,5-Thiophendiyl is preferred.
| The term “optionally substituted arylcarbonyl” herein used means arylcarbonyl
of which “optionally substitu‘oed aryl” part is the above mentioned “optionally substituted
aryl’.

The substituents of “optionally substituted lower alkyl”, “optionally substituted
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16 cycloal kyl ", and "optionally substituted cycl oal kenyl "

are exenplified by | ower al kyl oxy, | oner al kyl oxycarbonyl, carboxy,

nonoal kyl - substituted am no, dial kyl-substituted am no, and the liKke.

The term "optionally substituted | ower al kyl oxy" herein used neans the

above 5 nentioned "lower al kyl oxy" which nmay be substituted with the

substituents as exenplified for "optionally substituted alkgl".

Exanpl es ofcytlbglkeP} dndriaptionaliy sebstituted dycloalkenyl’gwe exexmified by lewer alkyloxy,

met hyl oxycar bonyl nmet hyl oxy, met hyl oxycar bonyl et hyl oxy, .. )

et hyi. oxycadoweralkyloxyepthonyl, carberyy mx%hyltﬁahwféﬁ%%w’, dialkyl-substituted

di met hyl am nonet hyl oxy. di nmet hyl am noehtyl oxy, and the |ike. 10

The tern1"é€VP“‘W@ﬁ§Fﬁkﬁsed means al kyl carbonyl of which al kyl part is the

above nentioned "Jower a . » WA lbavd he
.’l‘heV%rm aé;ﬁﬁk:?]l i rsrgfj}e%& g:?ﬁ? i 12} WhbinhusBd YeaR@He abi

above ment i one acyl are acetyl, propionyl,

benzoyl ,5 t OheMi¥dned 28Get MByloxy” whith iRy bé Bebstitiled Rath thefsubstityémanbonyl " is
optionally substituted with |lower al kyl, hal ogen, and the like. 15

Best Mvde feemplifiedfonGoptionaliyenbistitsed alkml”. Examples of the optiqnaly ghbstifeted
conpound of theﬂﬁresent I nvention can be prepareq I n gp conventi ona
manner, it loweralkyleny aremsthylosyrarkonyieethylaxn sathylayxrathonylgthyli®¥c esses '
shown bel ow dependi n the t f the ai,ned, conpo . W ng
processes y °§¥°€F‘%ﬁ’6’aﬁ\‘? y °’ﬁ§¥%§?’§‘@8’c Q?YI?@P' quy,lrﬁljusnké Q’g'? %’%Q"glﬁzrh%dé‘ * and
conpounds of. t lBEﬁﬁaﬂ@ hoYgati on prepared by any ot her nethods al so
fall mﬁthin&Fggﬁgcope 0 k& gmpﬁ%gnt€on. 1) Conmpounds havi ng oxygen
atom at 3¢ he 4- posThé RPmThcylYlicreinivdbdmeind@k{léarbthyl of which alkyliphitasitha:

Conpounds having nmethylene at the 2-position of pyrrolidine ring (for 25
exanpl e, X[ shové mentiGhfdlovjexiali®l’ andeiylearbprriodivhich) aryl pactsdhe phgyeS- |

- CH2NHCOCH=CH- , d - CH NHCOCH o). Met h ;
Conpounds h@?P‘ﬁ‘{:}laegﬁa%’ﬂﬁ- dExgrplep Lgr Ee]ﬂ‘%;é_l‘ age B&fg']tr J’WH?"BVL B?/‘fzto%ll' F“&ﬁ“ﬁ'i' atglqﬁge
(Xerr] l&]{.e.t ﬁ‘g& é{yn}lg%%ﬁ Q[f i“%rﬁlcg.*‘bony%é &)Ch%ngly &E%BBHB&’%M%&& a‘ile,“ﬁ’éloé&%Ye an

am de bond
17 and the like.

15
Best Mode for Carrying Out the Invention
Although the compound of the present invention can be prepared in a
conventional manner, it is conveniently prepared according to any of the processes
shown below depending on the type of the aimed compounds. The following processes
20 are, however, provided just for illustrative purpose and compounds of the present

invention prepared by any other methods also fall within the scope of the invention.

1) Compounds having oxygen atom at the 4-position of pyrrolidine ring (Z=-O-)
Method A : Compounds having methylene at the 2-position of pyrrolidine ring (for
25  example, X! = -CHaNHCO-, -CHaNHSOg-, -CH2NHCS-, -CH:2NHCOCH=CH-, and -
CH2NHCOCH:20-). _
Method B : Compounds having an amide group at the 2-position of pyrrolidine ring (X!
=-CONH-).

Method C : Compounds which do not have an amide bond at the 2- position of

17



pyrrolidine ring but have an ether bond (X[err] = -CHerr]OCH err]-).

Met hod D: Conpounds having a hydroxy | ower al kyl group on the double bond
(D = hydr oxy | ower al kyl). Met hod E: Conpounds whi ch do not
-have an ami de bond at the 2-position of the 5 pyrrolidine ring but have
only a carbon chain (X[err] = -CH[ err]CH[ err]-, -CH=CH, -CH2CH2CH2-,

and -CHerr] CH=CH-) . ounds havi ng an am de bond

i nt ervened W@hﬂ@@ﬁ%ﬂtha‘éﬁaﬁﬁéwbmd (Xl"gﬁb(%@wbn of the pyrrolidine ring

G o 1] O or MBS Eothihunds baing & eSSy it AR RERP 08 BRI MR or an

anm ne gr oug, MUxShije t have hydr ogen atom at the 2-position of
t he pyrrollglnerlng err] = -CH err]N(CH err])CO, -

CH[ er r | N( CH Metiod @1 €érhpounds whilicBrdo]ddt Ry dnl dduide ®61id at tha2chositiohloCtieer r] ) - ) .
Met hod H : Conpounds which do not have an am de bond at the 2-position of
t he 5 nyyrohdiﬂedmgebuthage tnly alearben chaint(§ 2 zCH:CHpAe CHAGH - (iF0e0Ed- by

one carbon atom( err X[err] = 15 X[err] = a bond). 2)
Conpounds  Hadi-GH2GHFE )-atom at the 4- p05|t|on of the pyrroI|d| ne ring (Z =
-S). t ounds_hav | ene at th it on of
the pyrroli dM?éhl\‘/’%lé:gg?%“é’r%ﬁf amganam“iﬁr}?’élae ﬁ&@@‘-’ga cﬁhf’% g&

-CH err] NH Gl ;.U}AH g tx: =38fh,C ﬁ;NﬂéUCC@alL@H ﬂr@bb;- 20

Met hod J: %ﬁsrrbmgﬁnds t{;w ng an ani de gr(z)u%;—dgt the 2 posH{on of the
pyrrol i di neCHiCWNH-, and CH8HCONH=) - CONH- ) . Met hod K: Conpounds

whi ch do not have an am de bond at the 2-position of the pyrrolidine

ring but0 havdethddyG aComprors bhving ap Mmide hond or @efazying Sidqup whiich doechptdrave

- CH2CH2CH2- - CH ] CH=CH th : ds havi

an am de bchi’d’?&??é%ﬁ"eﬁ‘eb‘@mg{t{?&roﬁgw R?H) %ﬂl’r‘?mé’tn?%&bf &ql h((;]%?gggilftni ?)n g:‘“ tn%e
i di CH NHCO-

Pl or 1] o PR bR R, i SEONERERT " o o ) 3)

Eigr_rpounds hayicReaYi t Do BB WRiH dd 62 bhvoRs hinkdboRl af b DYt dficRe T ng

pyrrolidine ring but have the thiazolidine ring intervened by one carbon atom (X! =X2=
156 X3 =g bond).

2) Compounds having sulfur atom at the 4-position of the pyrrolidine ring (Z = -S-).

Method I : Compounds having methylene at the 2-position of the pyrrolidine ring X1 =
CH2NHCO-, -CH2NHSOsz-, -CHzNHCS-, -CH:NHCOCH=CH-, and -CHsNHCOCH:0-).

20 Method J : Compounds having an amide group at the 2-position of the pyrrolidine ring
(X1 = -CONH-).

Method K : Compounds which do not have an amide bond at the 2-position of the
pyrrolidine ring but have only a carbon chain (X! = -CH2CHa:-, -CH=CH-, -CH2CH2CH?-,
and -CH2CH=CH-).

26 Method L : Compounds having an amide bond intervened by a carbon chain at the 2-
position of the pyrrolidine ring (X! = CH:CH2CH2NHCO-, -CH2CH2NHCO-, -CH2CONH-,
and -CH2CH2CONH-).

3) Compounds having nitrogen atom at the 4-position of the pyrrolidine ring (Z= -

18



18 N(Rerr])-) Met hod M : Conpounds havi ng
met hyl ene at the 2-position of the pyrrolidine ring (X err] =
CH err]NHCO-, -CH err]NHSO err]-, -CH err] NHCS-, CH2NHCOCH=CH-, and

-CH err]NHCOCCH err] O) . Met hod N Conpounds having an am de group
at the 2-position of the pyrrolidine ring 5 (X[err] = -CONH).

4) Conpounds having carbon atomat the 4- position of the pyrrolidine ring
(Z = a bondyR9)-) Met hod 0 : Conpounds having nethyl ene at the

2-position of the pyrrolidipe ring (X err .= Cdl.err] NHCO , .
"G r 1] NHSOMethqd M Coppann 2By foar H therasition of the pyrrolidine ring (X!

-CH NH O P i i i
bons and R RFNHCOR LRsHE0z, GHaNREST NI OGHA A8 chanaROChALe B
pyrrolidine hiprhd S CHRpSHHIE hiabigah adlidd %i%{lﬁ'at the 2-positdfiof ti¥ pyrrolilitne ig

Compounds having sul fur or oxygen atom a e 4- position of pyrrolidine
ring ang &1=-CoaH-yg different configuration at the 2- and 4- positions
of the pyrrolidine ring. Met hod Q : Conpounds of the configuration
of (2[err, 4[err]), (2[err], 4[err]), (2[err], 4[err]), or (2[err], 4[err])

The 0 f4‘5&%&3&#&%&%&%%@g%ﬁﬁb%%&g%ﬁd&?&ﬁ%@%' o) h
A ositi O ( ; . e i
Soove menti oMesgL O Grpbildhavs mdrhHne XU S5loR M bPuR G RIREG M OB |10
havi ng sul f 4 orBNEIN0-S.CHENEIS0;-, 4CHNHSO -CHANECOCHAL1!, hihd -CH2NHCOCH:0-).

The conpounds of the present invention can be synthesized in accordance
with 10 t he above nentioned or simlar nethods. These nethods are

herei nafter described in 25 nore detail. <Met hod A-1>
5) Proline derivatives (Z and X are a bond and R! is hydrogen atom)

Method P : Compounds wherein the pyrrolidine ring has no substituent at the 4-

position.

15 6) Compounds having sulfur or oxygen atom at the 4- position of pyrrolidine ring and
having different configuration at the 2- and 4- positions of the pyrrolidine ring.

Method Q : Compounds of the configuration of (28, 4a), (2B, 4B), (20, 4x), or (2, 4B)
having sulfur atom or oxygen atom at the 4- position of the pyrrolidine. The
configuration of the compounds having oxygen atom at the 4-position of the pyrrolidine

20 ring synthesized in accordance with the above mentioned method is (2P, 4o) and that of
the compounds having sulfur atom is (2B, 4o) or (2B, 4pB).

The compounds of the present invention can be synthesized in accordance with
the above mentioned or similar methods. These methods are hereinafter described in

25 more detail.

<Method A-1>
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19- . [err] - _ Wierein A B,
E, Rerr], Xerr], Xerr], y[err], y[err], a wavy line, and a broken |ine

are as defined above, R err] is lower al kyl such as nethyl, ethyl,
tert-butyl, and the like or aral kyl such as benzyl, R err] s an am no
protecting group, Rlerr] is a hydroxy-protecting group, Gis -CO, -CS-, or
-SJerr]-, 5and Jis -CH=CH, -CHerr]O, or a bond. Process 1 (X
-> X)) OThi s process involve® the protection of secthdary
am ne on the pyrrqll g i (ProtesNxiEs G QURsS, i n O gan besi s,
Theodora W @@ed (Joh 'l-l{}gc‘-y-féf—lSqng.- . Hor dR -—r'i—si*R”on. 8k
20 NH N. 10 N. 10
R R
X1 X1l XV
Process 3 R"O"‘O/\OH Process 4 R”O"'C(\N3 Process 5
N._10 N.o10
R R
XV ‘ XV1
HOll.c(\Na_:Pr_oc_e_s_si, R10“.C(\N3_EEC.SS_7.> R1O“'C(\NH2
N.Rm N~R1o N~R1o
Xvl Xvil XIX
AN
O —Y2_y3 >=B Process 9
Process 8 R'Oll-C(\El G-J—x2—x3 A _Process9
XX
| AN
1 C(\ N-G—J—X2— ; >= B Process 10
R'one H ¢ E —_—
NH
H
Xxa
AN
e lv2_y3 =B
N\
Y' H
l
Y’ 141

Wherein A, B, E, Ry, X2, X8 Y1 Y2 a wavy line, and a broken line are as defined above, R®

is lower alkyl such as methyl, ethyl, tert-butyl, and the like or aralkyl such as benzyl, R10

is an amino protecting group, R1! is a hydroxy-protecting group, G is -CO-, -CS-, or -SOq-,
5 anddJis-CH=CH-, -CH20-, or a bond.

Process 1 (XII -> XIII)
This process involves the protection of secondary amine on the pyrrolidine ring

(Protective Groups in Organic Synthesis, Theodora W. Green (John Wiley & Sons)). For

20



exanpl e, the compound (XI1) which is commercially available is reacted in a
sol vent such as tetrahydrofuran, dichloronethane, benzene, or the
like in the presence of triethylamne, pyridine, or the like with a
BOC- prot ecti ng agent -such as 2-(tert-

but yl oxycar bonyl i m no) - 2- phenyl acetonitrile, di-tert-butyl dicarbonate

[ (BOC)20], tert- 5 but yl oxycar bonyl azi de (BOC-Na), or the like a

PMVZ- pr ot ect éxagpdey e compolnd (XId) which is commertipllp ayailabledsydastzil de a solvent such

4- et hyl oxycar bonyl - S- (4, 6-di met hyl pyri m di ne- 2- yl )t hi ocar bonat e,
and the | i ke tegahgdrpfyran, dichloromathangdienzengcor the lise in the presence of

ni trobenzyl hI roformate and S to forma carba
Process 2y(§ or e Tike' with %F?ﬁgroﬁ%@gggex}w@gng(@ﬁte

protection g;nw ( eS| s
Theodor a Wm een %Joﬁn 2}1%8%%%%&11%8 %Hﬁr@}g ".°9%3¢g5‘§2®/ Ie

hydr oxy,5 gemg§iokyoarbingThzae ¢BOE- Nb?&ﬂ'tﬁehf@éPWl*&ﬂnéa Rishé'gs At eri al 'S
react ed wi th 3, 4-di hydro-2H pyran in dichl orone hane In the presence
of p-tol uenmsthyiouma:bm'ﬂa:hdbﬁ4-meahylwmaﬂmhylsﬂ (48-dinnahylperimpeting-pre for 5 to 8
hours to obtain a tetrahydroBKranyl protected derivative.

Process 3 (Yithiocarbenate, and the e, OIaPNZ'WOM?F@gBSW@Sha%m ester is reduced
to an al cohgl . , For ction s carried out in a solvent
such as tetrgi%l? S‘f"éﬁ% es°lf§|t?1tfrﬁ‘ar‘§’d‘3ﬂﬂ‘ #§ agent such as
|'i thi um al um num hydri de, I i th| um borohydride, and the I|ike.

Process 4 (XV -> XVI) In this process, a hydroxy is

conver tHd iPdocess 2I(RHY ingIYr oup and further 25 converted into an azide
group. Exanples of Ieaving group include O nesyl, Otosyl, O
trifluoromethans Lﬂ‘hl@h&ﬂcessm@@@mhe protectibe of hyideoxyTgroup (Rrotective Genupsin t he

| eaving gr S ut. according to conventional nethods using
mesyl chi or#’%@mctsggﬁes@hf‘r&”ﬂ Wrden ohor Wileyr &monpinin %ﬁwmwmm
FZ) ?_0 sphor ous,s k&&ﬁ%ﬁ&eh&'&ﬂy l%ﬁé’ém% USaRE NS Q:lza%f)lg % starting maatenalt is reactelae

with 3,4-dihydro-2H-pyran in dichloromethape in the presence of p-toluenesulfonic acid

15  asa catalyst at room temperature for 5 to 8 hours to obtain a tetrahydropyranyl-

protected derivative.

Process 3 XIV ->XV)
In this process, an ester is reduced to an alcohol. For example, the reduction is

20  carried out in a solvent such as tetrahydrofuran, and the like using a reducing agent

such as lithium aluminum hydride, lithium borohydride, and the like.

Process 4 XV ->XVI)
In this process, a hydroxy is converted into a leaving group and further
25  converted into an azide group. Exaﬁlples of leaving group include O-mesyl, O-tosyl, O-
trifluoromethansulfonyl, halogen, and the like. The introduction of the leaving group is
carried out according to conventional methods using mesyl chloride, tosyl chloride,

trifluoromethansulfonyl chloride, phosphorous trichloride, phosphorus pentachloride,
and the like.
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The successive conversion into an azide derivative is carried out according
to conventional nethods in a solvent such as dichl oronet hane,

hexanet hyl phosphori c triam de, dinethylformam de, and the |ike using
a reagent such as sodium azide, and the like. 5 Process 5 (XVI
-> XVI) This process involves the renoval of the hydroxy
protecting group (Protective G oups in Oganic Synthesis, Theodora W
G een (John W | eI’ sGiemessiye coliérsion dntotanagide derivative ig garrjed ubagcoriReodi ng to
conventional nehtods used for the deprotection of the abg 10, _.nmentioned
pr ot ect i ng cgneempionaljraethedrdn graglvent fuch a§ r‘i’lge‘gé?"r’ é’ﬁmﬁ%ﬁpgﬁiﬂh@? or
exanpl e, the reactjon is carried t .l.n .a.So0 Nage t he
| i ke in thdriamde, h"pﬂ"é'g E‘aﬁ’flaepafxghfel éesu%qugoén%éggeg%?g&?%@%g%ﬁ c aé :aﬁd-&rbd
tetrahydrofiyran - water, and the |ike. Process 6 (XVII -> Xvill) 15
This reaction involves the formation of an ether bond. For exanple, this
reactiog is carried out in a solvent such as dinmethylfornmam de and the |ike

in the presence of an al kyl halide such as nethyl iodide or
benzyl chl orbrdeesb$ EVH>XVH) st r ong base such as sodi um hydri de and
the Iike. 20 Process 7 (XVII] -> X

| X . Thi s,reaction
i nvol ves the reduEhis prpcess ipvalves ﬂé“b"%ﬁ"ﬁ’e‘gf the pydrexy,pogecting group (Pm%e‘:%rvgact i on
is carried Qut in ethan -, wat t et - Ji ke in
t he rigs i Grepric et Theodhfl WOGHERT IRy 83y, M b

reacting w fh, SiANk Gecording to oY@ tiol8l melads used for the @6¥dEecBort Al the abov¥)
In this process, an amne derivative is reacted with a carboxylic acid

der i vat jo/e, mentioned pRotbdtingCotm X YWhen the iptloteetiniggxbuyis, tetahyirepsirfuyli for aci d
derivative according to the activated ester nethod, &g?%gcigl
chl ori de meesaogble, theereartianis sarritdpuhing peleentsnchors meidapeleand In the

22 . .
presence of p-toluenesulfonic acid in acetic acid - tetrahydrofuran - water, and the like.

Process 6 (XVII -> XVIII)

15 This reaction involves the formation of an ether bond. For example, this
reaction is carried out in a solvent such as dimethylformamide and the like in the
presence of an alkyl halide such as methyl iodide or benzylchloride by adding a strong
base such as sodium hydride and the like.

20 Process 7 XVIII -> XIX)

This reaction involves the reduction of azide to amine. For example, this
reaction is carried out in ethanol - water, tetrahydrofuran - water, and the like in the
presence of a base such as sodium hydroxide and the like by reacting with stannic
chloride.

25
Process 8 XIX -> XX)

In this process, an amine derivative is reacted with a carboxylic acid derivative,

a thiocarboxylic acid derivative, or a sulfonic acid derivative according to the activated

ester method, the acid chloride method, the mixed acid anhydride method and the like to
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obtain an am de derivative, a thioam de derivative, or a sul fonam de

derivative. This process is carried out in a solvent such as

t et rahydr of uran, dichl oronet hane, tol uene, benzene, and the like. In
the activated ester nethod, the reaction is carried out using a

condensi ng agent such as 1-hydroxybenzotriazol e, hydroxysucci ni m de, 5

dlnethylan1nopyr|d|ne and the |ike and dicycl ohexyl carbodii m de,
1- et hyl - 3- (°htain an ami qﬂ%y@nymfﬁhmmadﬁf}qr)veam@ams f@reamrglelrlmvﬁtm dEBhisand
the like. In the. acid cidis conyerted into

f
an acid Ch|P5‘P<f65%IS§g{1h oé‘t ?‘éﬁﬁ‘gﬁ?ntfﬂ%asa?%’f‘ﬁy @J‘Hsi" : ede"h%mE’i‘fr?ﬂnPd"é’ UeRs oxaryl
hli d t
chloride t Geld ﬁmeﬂkge din%%%@ed dﬁis@er &&h@& 9re%811a&1 21y }/ 1ed gmﬁ él 10

nmet hod, a car c acl i's conv I nto mX anh
et hyl chl or Q:f)ﬂdeﬂﬁin@ ageBidudh %b Q%&ﬂftﬁlﬁﬂiﬂ%@&ﬁml@flﬁrdi'é}@sﬁdchﬁmld-ghese r eactions

are carried out in the presence of a base such as triethyl anine,
pyridi né, asiethylanjintgyridife, aed dedieyand dicyclohesfiiéasbglimrids 9-dthyl-3-3 exanpl e,
carried out_in_a solvent such _as N, N-dinethylfornmam de and the |ike
by reacti ngil'ae@%ammwopaémhwethvm @%oﬂz’-ﬁhﬁiﬁ&ﬁotﬂmtéﬁeciﬂ&hhéds-

| i dennet hy] 2. 4-di oxothi dj ne-5-yl i d hy
i o, ana o e B et e iR SR Gbi e ungaagtens sae

Cherm , ~195813fle 148 Baryl 150 o ycar%“’%.ﬁ}%ﬁ%ﬁp%é' B o ng -taraé?‘fra%ﬁ’ the

1- et hyl - 3- (3-di net hyl am nopr opyl

li ke. methéld, acastdxlid 26 is2onPéred i mixed acid anhyd-m!e%sﬁfgocess i nvol ves
the deprotection of the protected N-atom of the pyrrolidine ring

( Prot edfi vetigrchlproformate; yobutylcBlmefbrsits, arfiithe tike.a Thesdreretionsod barried

Wley & Sons 1_‘hThl ) reerfgtlon i s carried out by usual nethods used for the
depr ot ect i é’H © presenge Al a bgeR chas ﬂl@ﬁh&’éﬂﬁ%@@@%gargmebkeuﬁewesm

t ect I 0 f
Do, "T85 B rampe carB ML YSBRRET M o RNSRE R it o,
and the ||mdbuenwﬂeaanﬂgmaﬁlﬁgom3&rﬁﬂmmq (Iﬁ!b‘ké 2%&%&%8%81% gcid such as

hydrochloric acid, hydrobromc acid, and the like for t ours. The
reaction nivkidenmeethyDbenzoit acld,oh(%ﬁdmﬁthﬂmliﬂwaﬁ-yﬁdé&n@tﬂﬂ)b%nﬁﬂd i@sRandi ng

acid salt of fhe aipmed conpound. Process 10 (XXI -> 1-1)
23 1 the like which are descr1bedeP05306224 and Can. J. Chem., 1958, 36, 1579. in the

benzoic

presence of 1-hydroxybenzotriazole, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride, and the like.

Process 9 XX -> XXI)

20 This process involves the deprotection of the protected N-atom of the
pyrrolidine ring (Protective Groups in Organic Synthesis, Theodora W. Green (John
Wiley & Sons)). This reaction is carried out by usual methods used for the deprotection
of the above mentioned protectihg group. When the protecting group is tert-

~ butyloxycarbonyl, the reaction is, for example, carried out in a solvent such as methanol,

25  ethyl acetate, and the like by reacting with 5 to 20 equivalents of a mineral acid such as

hydrochloric acid, hydrobromic acid, and the like for 2 to 6 hours. The reaction mixture

is concentrated in vacuo to give a corresponding acid salt of the aimed compound.

Process 10 (XXI ->I-1)

23



This reaction involves the formation of an am de, a sulfonam de, an urea,
or a t hi ourea. For exanple, the formation of an am de bond is
carried out by reacting with an acyl halide in the presence of a
base such as triethylam ne or pyridine, if necessary. When t he
acylating agent is a carboxylic acid, the reaction can be conducted in a
manner 5 simlar to that described in above process 8. <Met hod
A-2> J[err] This reaction involves the formation of a\aevidd, a salforymiHe, ] wres,jor a
Xferr], Y[err], Y[err], Rerr], Rerr], G J, and a wavy line are as
def i ned abo’i!’é‘J o fror gipmyle, the Ermagien efpeamife bond isrcaried out by reaquingstly 1
(XX -> XX s In thi rogess, . an.am ne der.iyvatjve is reacted
with a car b%%/ }I_(I:a]%{lg il'[c’l_t%eelr’ﬁe\s/eaﬁcf \9{2‘? Badl Sug‘%\aﬁt)f‘ie_ AR Pr PEridine if gecessazy | ve,
(232 a sul f onygerBiethegfating akéitSs i BarB6y e SRIAC Ehe Wohdtioh 'M6n be conducted in a manner

5  similar to that described in above process 8.

<Method A-2>
—G-J—X2-
Rb,,,Cl/\NHz Process 1 R’OI'-C(\” G-J—X2-L  Process2
N. 10 N. 10
R R
XIX XXII
N-G—J—X> -G-J—X
=lom CN(\H J=X*COOH Process3 1., Gq/\ﬁ G—-J—X*-CH,0H
~R1O ‘R10
XXM XXIV
~ G =)
Process 4 R1O"'CN(\N G~J—X*CHO Process 5
~R10
XXV
H
A N}=
—GJ—X2 B
N‘R‘ID H
AN
Process 6 ~G=J—X2 >=B
cess R1O"'Ct\'l/\ﬁ G—d—-x2 g
Nyt H
vz 12

Wherein A, B, E, R, X2, Y3, Y2, Re, R1°, G, dJ, and a wavy line are as defined above and L
10  isaprotected carboxyl group.

Process 1 (XIX -> XXII)

In this process, an amine derivative is reacted with a carboxylic acid derivative,

a thiocarboxylic acid derivative, or a sulfonic acid derivative in accordance with the

24



activated ester nethod, the acid chloride nmethod, the m xed acid anhydri de
nmet hod, and the like to give an am de derivative, a thioam de
derivative, or a sul fonam de derivati ve. This process can be carried
out in a manner simlar to that described in Process 8 of Met hod A-1.
5 Process 2 (XXII -> XXI'11) Thi s process invol ves the
deprotection of the carboxy protecting group of the side chain of the
pyrrol i di neadtivaed R rthddy theGieil gidoride m¥thad)ithe Byxudreii ayhydtidodethodyand
Green (John Wley & Sons)). This reaction is_carried out by usual nethods
for the 10thediptogweanamidsf darivative atbiopmidedesivativg ofasylonapgn dervativer hoxy

I's protected as nethyl . .ester, this regctjon js carri.ed out
hydrol ysi s Trisgrocgsssapbe syripdput -4 Ranper %Wga‘i Tﬁ’etrp““é ‘fescﬁ%qgel.nq)mcess gxﬁ?r ocess

3 (XXI11 ->N§§#§)' 15 In this process, the carboxylic acid
derivative dﬁ%ed to the al cohol derivative. For exanple, a
starting material is converted into an acid anhydri de by reacting with

et hyl chl orocarbonate and the like in a solvent such as tetrahydrofuran
and the |i kProsed 2Bl XKIEDhydri de is converted into a hydroxynet hyl
derivative by usi ng a reducing agent such as sodi um borohydri de and
the like. 20  Thispresesssiovalvgsilie Jeprotextiny of the carboxy protecting groypof Heess

i nvol ves the oxi datjon of the al cohol derivative to the aldeh

ot Pvat i ve. ¥ FEh PR aTIOlTos FiEdH e F A CTBPHE L rer IEodSrP i on
f al cohol st 24l . O ' '

oxi dat § on, - SR Gighn Yl STRHET B Rl TRt RGBT ¢ 1y

reacti ngoW HdhraetiidiEdtiiié sitbbaprdRcinfg plohp" WhedbBfeScallithd igiprotected asmitBant
and the like'in a solvent such as tetrahydrofuran and the |ike.

Process 5( Xedter, thiX¥4ckion is carried out by hydrolysissinpr sobestsuch\asmesbarohengtheduct i on
of a benzyl {ﬂ(;lene derivative by reacting an

25 e.

Process 3 XXIII -> XXIV)

15 In this process, the carboxylic acid derivative is reduced to the alcohol
derivative. For example, a starting material is converted into an acid anhydride by
reacting with ethyl chlorocarbonate and the like in a solvent such as tetrahydrofuran
and the like and the acid anhydride is converted into a hydroxymethy! derivative by
using a reducing agent such as sodium borohydride and the like.

20
Process 4 XXIV -> XXV)

This process involves the oxidation of the alcohol derivative to the aldehyde
derivative. This process is carried out by usual methods for the oxidation of alcohols to
aldehydes such as Swern oxidation, Dess-Martin oxidation, and the like. This reaction

25 is, for example, carried out by reacting with a dimethylsulfoxide solution of Dess-Martin

reagent and the like in a solvent such as tetrahydrofuran and the like.

Process 5(XXV -> XXVI)

This process involves the production of a benzylidene derivative by reacting an

25



al dehyde derivative with 2,4-thiazolidinedione,
2-t hi oxo-4-thi azol i di nedi one ( Rhodani ne), 2, 4- oxazol i di nedi one, and
the like. This reaction is, for exanple, carried out in a solvent

such as benzene, toluene, and the |ike under the condition for Knoevenagel

reaction using acetic acid, pyridine, and the like as a catal yst.

Process 6 (Xgﬁﬂl{y'dg d ﬁg:)tivg with 2,4-
simlar to t

10 <MeiBesholdidsdib®s, ahd the like. This reaction is, for example, carde@roat i fsolventE,

manner
A-1.
Xerr],

ose described I n Processes 0 of Met

Xerr], Y[lerr], Y[err], Rerr], Rerr], G J, and a wavy line are

as defined adnokas herkerd, aolupiie, and the lile wpler cheadongitulfet Khesveniagel ydaction
optionally substituted heteroaryl. 15 Process 1 (XXVII -> XXVIII)

Thi s pr ocessusing/asetie acidhpyridine andl e e aspcatdidt gur ati on of the 4-position

of the

pyrrolidine ring by Mtsunobu reaction (Synthesis, 1981, 1)

and the i%ntroduction of -ORerr]"

26

Process 6 XXVI ->1-2)
This process can be carried out in a manner similar to those described in

Processes 9 and 10 of Method A-1.

10 <Method A-3>

o) O
9 P 9 .
HO_chOR _Process1 R1"O|,,CH\OR _Process2 o,,,C(\OH
N~R10 RI'OH N~R1o N‘R1°
XXvi _ XXVII XXIX
Process 3 RO C(\Ns Process 4 RVOm <,\l/\N3 Process 5
N. 10 ’ NH >
XXX XXX1
o N3 Process 6 1"~ NH, Process 7
Y-Y ~yly2
XXXII XXX
'G\ —w2_v3
R1"o||.C(\ ” J—X-X A
Ny R
NH
1
2
L T

Wherein A, B, E, X2, X3, Y1, Y2, R9, R19, G, J, and a wavy line are as defined above and R’

is optionally substituted aryl or optionally substituted heteroaryl.

156  Process 1 (XXVII -> XXVIIID)
This process involves the inversion of the configuration of the 4-position of the

pyrrolidine ring by Mitsunobu reaction (Synthesis, 1981, 1) and the introduction of -OR!”

26

ngiazolidiJéaiiosnepﬁ-%‘&:?é-4-‘£1ﬁ§zd@ﬁi ol @R A iﬂgﬁ‘, a
9 and 1 o}

5



at the same tinme. In this process, for exanple, the conmpound (XXVII) is

dissolved in a sol vent such as tetrahydrofuran and the I|ike,

tri phenyl phosphi ne and di et hyl azocar boxyl ate are added to the

m xture, and then Rlerr]"CH is added to the resulting mxture. 5
Process 2 (XXVII1 -> XXVI X) Thi s process can be carried out

10 Procesciiiy Rl blfhie SR BP b BE Ripound cOCVE) RaipBhatin &,

ina rrannesrolv%hmdcarastt&ﬁMotd@aﬁpéﬂMG 1ikB, tFipReSABhosphine ant Of Method A-1

Process 4 (XXX -> XXXI) Thi s process can be carried out in a
manner si rﬂ1é&yla1zoraﬂbmyladeemeradﬂerﬂw the Bristtes,aand then R1"Ofs addédaothé- 1.

Process 5 (XXI -> XXXII) This process can be carried out in
a manner Jiepylting mixtureat described in Process 20 10 of Method A-1 _
Process 6 (XXXI'1 -> XXXII1) Thi s process can be carried out
in a nner simlar to that described in Process 7 of Method A-1

25 %Xin I -3) Thi s process can be
carried outog%ga ﬁan&§§XSIﬂl ar to that described in Process 8 of

Met hod A-1. This process can be carried out in a manner similar to that described in®rocess

3 of Method A-1.

10  Process 3 XXVIX -> XXX)
This process can be carried our in a manner similar to that described in Process

4 of Method A-1,

Process 4 XXX -> XXXI)
15 This process can be carried out in a manner similar to that described in Process

9 of Method A-1.

Process 5 (XXI -> XXXII)

This process can be carried out in a manner similar to that described in Process

20 10 of Method A-1.

Process 6 XXXII -> XXXIII)
This process can be carried out in a manner similar to that described in Process
7 of Method A-1.
25
Process 7 (XXXIII ->1-3)
This process can be carried out in a manner similar to that described in Process

8 of Method A-1.
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<Met hod A-3'> [err] B

Wherein A, B, E, Xerr], Xerr], Y[err], Y[err], Rerr]", Rerr], Rerr],
G J, and a wavy line are as defined above. 5 Process 1 (XXX -> XXXIV)
This process can be carried out in a manner simlar to that described in

Process 7 of Method A-1. Process 2 (XXXIV -> XXXV) 10
Thi s procesg,M(e:glra gg?\,/garri ed out in a manner simlar to that described in
Process 8 thod A 1. Process 3 ( XXXV -> XXXVI)
Thi s process can ed a manner L,{0 that described in
Process R On S _L)cessq R"Ob Om Hag ____roce___,sef 9 of
Met hod A-1. N.Rm N.Rm
XXX XXXV
- H .
EN -
R" O Cr J=X-X —%__{A Process 3
B
2 3 H
RO C(‘ Csyxx MA Process 4
NH
E. _NH
XXXV1 \ér
\ 2
. O"'C(\ J=X2-X -S__(
I3 B

Wherein A, B, E, X2, X3 Y1, Y2, Rt”, R?, R19, G, J, and a wavy line are as defined above.

5  Process 1 XXX -> XXXIV)

This process can be carried out in a manner similar to that described in Process

7 of Method A;l.

Process 2 XXXIV -> XXXV)

10 This process can be carried out in a manner similar to that described in Process

8 of Method A-1.

Process 3 (XXXV -> XXXVI)

This process can be carried out in a manner similar to that described in Process

28



Process 4 (XXXVI -> [-3") This process can be carried out in
a manner simlar to that described in Process 5 10 of Method A-1.

<Met hod B-1> [err] Wherein A, B,
E, Rlerr], Rerr], Xerr], Ylerr], Y[err], and a wavy line are as defined
above. 10 Process 1 (Xl -> XXXVII) Thi s process can
be carriedgyQ 30 nner simlar to that described in Process 1 of
Met hod A—1?°¥%hﬁ%'ggss 2 (XXXVIT -> XXXVII1) This process
can be carried our in a rmanner simlar to that described in Process 6
of Method A-1. Process 3 (XXXVII1 -> XXXI X) 20 In this
process, aPrégebseCI >d-Forned by reacting an amine derivative with a

29 carboxylic acid derivative using the actjvated ester

met hod, the aci dThid pro¢ese carebecagried pat in a manyer ginilarcp dhatrieperiied dn Feqcassd

and the_like. This reaction can be carried out in a manner simlar to
that de8crilB&iMethadiisdess 8 of Method A-1.

<Method B-1>
0] (0] 0
9 Pr 2
HOI"C#\OR Process 1 HOI"C#OH 0Cess R1Ol"C')LOH
N~R1o N~R1o N~R10
X xXxXxvi XXXVII
o)
Process 3 —y2 E
R10"'CH'\IN{ X’ >= Process 4
H
XXXIX
0 0]
—y2 E N—X2 E
wiond N X Fyp TS giom e
NH N N. 1 N
A Y A
XL H +2

Wherein A, B, E, Ry, R19, X2, Y1 Y2, and a wavy line are as defined above.
10
Process 1 (XIII -> XXXVID)

This process can be carried out in a manner similar to that described in Process

1 of Method A-1.

15  Process 2 (XXXVII -> XXXVIII)
This process can be carried our in a manner similar to that described in Process

6 of Method A-1.

Process 3 XXXVIII -> XXXIX)

20 In this process, an amide bond is formed by reacting an amine derivative with a

29



5 Process 4 (XXXI X -> XL) This process can be carried out in
a manner simlar to that described in Process 9 of Method A-1.
Process 5 (XL -> 1-4) 10 This process can be carried out in a
manner simlar to that described in Process 10 of Method A-1. [err]
<Met hod B-2> 15 Werein A, B, E, Rerr], Rerr],
X[err], Y[ . . I r fyi . '

formyl gr ou tsR i Eid deri B Bygite 4ot felobioR el BRDIANFIA b Tnf
group and tyiQed acid anhyd¢fle method, and the like. This reaction can be carried out in a 30
Process 1 (XXXVII1 -> XLI) This process can be carried out in

a manner SinMnnaf siinfilalr hethad desciibbé th Procé¥s@nd Method A-1. 1 of Met hod A- 2.
Process 2 (XLI -> XLII)

5  Process 4 XXXIX ->XL)

This process can be carried out in a manner similar to that described in Process

9 of Method A-1.

Process 5§ (XL ->1-4)

10 This process can be carried out in a manner similar to that described in Process

10 of Method A-1.

<Method B-2>
O 0
RO OH  Process 1 R'On: CH\ ﬁ—Xz—M Process 2
N~R10 N.R10
XXXvia XLI
o) o) H
N—X2— Process 3 W XyE.
‘R0 N.g10 A7 N
XL XLII :
0] H _
Process 4 -2 XE
= o Y
% AN
+2 _ H

I4
15  Wherein A, B, E, R, R10, X2, Y2, Y2, and a wavy line are as defined above and M is a

formyl group or a precursor of an aldehyde such as a protected carboxyl group and the

like.

30
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This process can be carried out in a manner simlar to those described in

Processes 2 to 4 of Method A-2. Process 3 (XLIl -> XLIIl) 10
This process can be carried out in a manner simlar to that described in
Process 5 of Method A-2. Process 4 (XLIIl ->1-4)

This process can be carried out in a manner simlar to those described in
%:‘-'l) Pr 0Cﬁf°§$srfmﬁ)'> fyethod A-1. <Met hod &

This process can be carried out in a manner similar to that described in Process

1 of Method A-2.

5  Process 2 XLI -> XLII)
This process can be carried out in a manner similar to those described in

Processes 2 to 4 of Method A-2.
Process 3 (XLII -> XLIII)
10 This process can be carried out in a manner similar to that described in Process
5 of Method A-2.
Process 4 (XLIII ->1-4)
This process can be carried out in a manner similar to those described in

15  Processes 9 and 10 of Method A-1.

<Method C>
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Werein A, B, E, Rerr], Rerr], Yerr], Y[err], and a wavy line are as

defi ned above and R12 is al kyl oxycar bonyl . 5 Process 1 (XXXvill ->
XLI V) This process can be carried out in a manner simlar to
t hat described in Process 3 of Method A-1. Process 2 (XLIV ->
XLV) 10 This process can be carried out in a manner simlar to

t hat described in Prapess 6 of Method A-1. Process 3 ( XLV ->
XLVI) Thlls process involves thegreduction of an ester to an
al cohol . Th| r egCTY0ONn @K, Process 1 OH Process 2 32
for exanpl e, Qér ot in a sol've'ﬁtOl s gt her, tet r'ahydrofuran, and
the like or in a ‘R xed sol vent of et heR and tetrahydrofuran and the
| i ke by reacting MH‘I' t hi um alumn ydr| de. Process 4
(XLVI -> XLVI ) This process can be carr ed out in a manner

simlar to that ocessProcess3 4 q
Onhe R 'O
OH
Process 4 10y Proc&ss 5
—
RO l /\\

XLvII

C(\ m Proc&ss 6
Riom:

XLvill

A
R"o“,o/\o
Ns 1 /

Y
2
Y 15 H

m 2ZT

Wherein A, B, E, RL, R19, Y1 Y2, and a wavy line are as defined above and R12is

alkyloxycarbonyl.

5  Process 1 XXXVIII -> XLIV)
This pi'ocess can be carried out in a manner similar to that described in Process

3 of Method A-1.

Process 2 XLIV -> XLV)
10 This process can be carried out in a manner similar to that described in Process

6 of Method A-1.

Process 3 XLV -> XLVI)

This process involves the reduction of an ester to an alcohol. This reaction is,
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Process 5 (XLVI1 -> XLVI1l) 10 Thi s process can be carried out

in a mnner simlar to that described in Process 5 of Met hod A-2.

Process 6 (XLVIII -> 1-3) This process can be carried out in
a manner simlar to those described in 15 Processes 9 and 10 of Met hod
A-1. <Met hod D> [err] Wherein A, B, E, Rerr],

Process 1 33
Thi s procegfked 8slveift of 8tHet 88d RittabylrFuBRNRE the I{Belt9redRinkWiith Hatehi bed in

Rlerr], f?&%ﬂ%qﬁ ecﬁfr]le[dl_@% 2 IR dub s Aher %trgﬁtdrgﬁganagga he 1l or in a

Process 8 of Method A-1. p-Chloroacetylaniline can be prepared in
accor dancelwnidun hgdnids. hod described in Arie Zask et al., 1993, Tet.
Lett., 34, 2719. 5 Process 2 (IL -> L) Thi s process
involves the formation of a bond with a thiazolidi nedi one derivative.
In th| ct|o 2,4-thiazolidinedione is first converted
into a O“mﬁ%(%ﬂgtnﬁgﬁgﬁiase such as n- butylllthlun1 and then reacted
with the starti nﬂngﬁfo%és‘%!an b carried oufin>? Ln\égnér Smfl %Sthag (tiersc hgéj 1(I)1 r[x%gs
4 of Method A-2.

Process 5 XLVII -> XLVIID)

10 This process can be carried out in a manner similar to that described in Process

5 of Method A-2.

Process 6 XLVIII ->1-3)

This process can be carried out in a manner similar to those described in

156  Processes 9 and 10 of Method A-1.

<Method D>
i O)“
Rlon CH\OH Process 1 R'on CH\ ProcessZ
[] __> b .
N *R10
: XXXV
OH OH
- A A
o] 0]
NH e NH
E E
N
R1OII-CNH\H \«B R1OI“CA” \(B
“R10 L N~Y1
Y2 16

Wherein A, B, E, R?, R19, Y, Y2, and a wavy line are as defined above.
20

Process 1 XXXVIII -> IL)
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10 The ai ned conpound can be obtained by further reacting in
accordance with the nmet hods described in Processes 9 and 10 of Met hod
A1, <Met hod E-1> [err] 15 Wherein A, B, E, Rerr],
Rlerr], L, Xerr], Yerr], Ylerr], a wavy line, and a broken line are as
defi ned above. Process 1 (XLIV -> LI) Thi s

process can be CHkiskean'th G § B gihflah bihaf BAGHbOFE Erdofb00eSS

20 4 of Met hod Focess

34 8 of Method A-1. p-CHRtcactyR@8SR daf\belpY&sardd i@ decdrdRiacvitiotHEBhst@Bd | N
this reaction, for exanple, the starting material is reacted in a

sol vent suddscribed inl AreenZaskoey b3, Bettr Tadty 340 2Ur%AN, et her,
di ret hyl formam de, and the like with a ylide such as Ph[err]P=CH X[ err]-L
and the liKke, which is prepared separately, at -100 [err]C to room

tenpergture, prefera -78 [err]Cto ice- 5 cooling for 1 to 20 hours,
preferZ’t’oI "fcé)%e%ﬁrh@g#g with stirring to give an ai med i nt er nedi at e.
Successively, t : i i S ' M th the

7ot hoos ao LB Pk aPERRY Mol 5ioh SPEGN (P ASERLIREEM | 12 o e
conmpound (4difrati9el lni tAld r@&cﬁfg, for e&BhiNb, 62, PERiEzdIRikedidnk SR borértdd Yt an

catal yti c hydrogenation).
anion with a base such as n-butyllithium, and then reacted with the starting material in
a solvent such as tetrahydrofuran.

10 The aimed compound can be obtained by further reacting in accordance with the

methods described in Processes 9 and 10 of Method A-1.

<Method E-1>

X2—L
R'on OH Process1 _, CHO process 2 1
' ——— ROl —» ROI®
_ N N.10 N.o10

H
L R1 O] I CNA" E
. NH
Y1
+2 \[r

B
I-7

15  Wherein A, B, E, R1, R10, L, X2, Y1, Y2, a wavy line, and a broken line are as defined

above.

Process 1 (XLIV -> LI)

This process can be carried out in a manner similar to that described in Process

20 4 of Method A-2.

Process 2 (LI -> LII)



<Met hod E-2> [err] Wierein A, B, E, Rerr], Rerr],
X[err], Y[err], Y[err], a wavy line, and a broken line are as defined
above. 15 Process 1 (XLIV -> LIII) Thi s process invol ves
t he conversion of a hydroxyl group to a | eaving group such as

mesyl oxy, tosyloxy and the |ike, and the successive introduction of a cyano
group. Thing, . ti ' Ok rrj . I sQl t such
25N N i et hy 58 GG Vol th G R e B T i iyl Rt

reacting Whd faftisy RAakialth BAGR irfd védt s3Q04d iBluehd, xyfh@Heti@hyohias UM
cyanide, and the 1ike at ice-cooling to 100 [err]C. Process 2 (LII
-> LIV)  ether, dimethylformamide, and the like with a ylide such as PhsP=CE&2-L and the like,

This process involves the reduction of a nitrile to an al dehyde. This
reacti on ivchich is prepaged sepdrasely, 4180 Yotomepm temperaturecpraferably €t 6t ica-ol uene,
cycl ohexane and the |ike, by reacting with a reduci ng agent such as
di i sobAt ycetling i biashquye preferably 1 to 5 hours ith-gtuzingdp give RIS conpound
can be obt. ineqfhg accordance with the 5 nmet hod described in Process 2
of Met hod "B cdate. <Method F-1> [err]

Successively, the obtained compound is reacted in accordance with the methods
described in Processes 2 to 6 of Method A-2 to give the aimed compound (the reduction of

double bond is carried out by usual catalytic hydrogenation).

10

<Method E-2>

R1OII‘<’\N(\OH Process 1 R1O|I-C(\CN Process 2 R1OII-C(\CHO
~R10 N,R1° N"R10

XLIV ' Lo LIV
—_— R'O C'C/m
— Y E._NH
Y2 Y

B
18

Wherein A, B, E, R1, R10, X2, Y1, Y2, a wavy line, and a broken line are as defined above.

15  Process 1 (XLIV -> LIII)
This process involves the conversion of a hydroxyl group to a leaving group such
as mesyloxy, tosyloxy and the like, and the successive introduction of a cyano group.
This reaction is, for example, carried out in a solvent such as N, N-dimethylformamide,
ethanol, propanol, and the like by reacting with a cyanating agent such as sodium

20 cyanide, potassium cyanide, and the like at ice-cooling to 100 °C.

Process 2 (LIII -> LIV)
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VWerein A, B, E, Rerr], Rerr], L, Xerr], Yerr], Yerr], and a wavy line

are as defined above. 10 Process 1 (LI -> LV) Thi s
process can be carried out in a manner simlar to that described- in Process
2 of Method E-2. 15 Process 2 (LV -> LVI) Thi s process
can be carried out in a manner simlar to those described in Process

3 of Method A-1 ogyf 59&?%%%1%%@ rédlf?:fno%/? DRfifs % an atldehﬁ/de PrRGE RS ctlod }sw

-> Lvil) 20 rocess can carrie manner simla

to that desgi}ibgdut i aP doR%e88 Such as ethe?, Rinzbk, Bflderft; dyclohexane and the like, by

36 Process 4 (LVI -> LVI1) This pr ocess

i nvol ves t heattaliwith@redicing agemd bechdisantylahaninadi iogdrile. of an

azide derivative to an am ne derivative at the sanme tine. This reaction is,
for exanple, 5 Su®a$si\ieéd theaimed compeindegan bewbtaingd inmctnadance vathhtheo! |

et hyl acet ate ceti and t by hydrogenating with a
cat al yst b s mRthed dese ﬁ? Qcp§s]2 OQ&IP?‘L\?(%QTII‘]QGI’ Raney N ckel, and 'the
like in 1to 3 atm at O[err]C to 100 [err]C Successively,
t he ai ned conpound can be obtained in accordance with the met hods
descri bed | avepRaesges 8 to 10 of Method A-1. 10 <Met hod F-2> [err]
CHO L OH
1 Process1 R'Onm: Process 2 R10"'C(\HJ\
ROl —_— N. R ——> N.510
N. 10 R
R
Process 3 5
———*ROIIC(\HJ\ Process4 ROIlC(\/\
10
LVII LVIII
—————l
p— R1O|“C'/\/\ NJKX—%_.(
\'(2 19
B

Wherein A, B, E, Rt, R19, L, X2, Y1, Y2, and a wavy line are as defined above.
10
Process 1 (LI -> LV)

This process can be carried out in 2 manner similar to that described in Process

2 of Method E-2.

15 Process 2 (LV -> LVI)

This process can be carried out in a manner similar to those described in

Process 3 of Method A-1 or Processes 2 and 3 of Method A-2.
Process 3 (LVI -> LVII)
20 This process can be carried out in a manner similar to that described in Process

4 of Method A-1.
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Werein A, B, E Rerr], Rerr], Xerr], Yerr], Y[err], and a wavy |ine
are as defined above. 15 Process 1 (LIV -> LIX) . Thi s

process involves the reduction of an aldehyde to an alcohol. This process
can be carried out by usual nmethods, for exanple, catalytic hydrogenating

(Process 4 of Met hod F-1) and reacting with a reducing agent such as
sodi um borohydride, lithium bor ohydri de, diisobutyl al um num hydri de,
| ithium alum num hydride, and the like in a 20 sol vent such as ether,

benzene, tPlddesRaL (VY DiEXane, and the |ike. Process 2 (LI X -> LX)

This process can be carried out in a manner simlar to those described in
Processes 4 and Thisprddessindolvesithe reduction of a double bond and the reduction of an _
37 Successj vely, the ained conpound can be obtained in
ac c or dance2%\fe gprivasive to an gmineslesivaeati the datme timeo gghissesa@ionds I@r &xfamlfpfht hod

in A B, E, 1$ Rerr],

X[ er 1.8V %alrflf& Nk l&arﬁ"fve&hﬂwb W‘f“?qlré*t}é?@\{\hzféﬁﬁé‘ﬁtﬁ@d a‘"é’ﬁ’(‘j\?éld and thé likg ocess
1 (LIV-> M)}dro enating with a ca k{ R GE ?&-d, @682, \Iﬁl?Alzaa, Rané;g ﬁgclkof' ag(fi the
% F c aci d. I'S

al dehyde to a carboxyri
like in 1 to 3 atm. at 0 °C to 100 °C.

Successively, the aimed compound can be obtained in accordance with the
methods described in Processes 8 to 10 of Method A-1.
10
<Method F-2>

OH | NH
CHO 2
R1Ol"<’\(\ Process 1 R10I“C(\/ Process 2. R0 C(\/
N~R1o > N~R1o » ROt N~R1o
LIV LIX
D — R1O||.Ch/ _$_(
" ' \rr
Y? B

LX

I-10

Wherein A, B, E, Rt, R19, X2, Y1, Y2, and a wavy line are as defined above.
15  Process 1 (LIV -> LIX)

This process involves the reduction of an aldehyde to an alcohol. This process
can be carried out by usual methods, for example, catalytic hydrogenating ( Process 4 of
Method F-1) and reacting with a reducing agent such as sodium borohydride, lithium
borohydride, diisobutylaluminum hydride, lithium aluminum hydride, and the like in a

20  solvent such as ether, benzene, toluene, cyclohexane, and the like.

Process 2 (LIX -> LX)

This process can be carried out in a manner similar to those described in

Processes 4 and 7 of Method A-1.
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10 process can be carried out by the usual oxidation. This reaction is, for
exanpl e, carried out by reacting with rutheniumtetroxide - sodium
periodate in tetrachl oronet hane acetonitrile - water or reacting with
hypochlorite in acetic acid - water. Successi vely, the ained
conpound can be obtained in accordance with the met hods described in

Process 3 to 5 of i Eﬂ] Qy%ﬁﬂe alTé('f_’g?[mepouFEW%? Eér)r tg n[ § cfnldance with the

Wherein A, B, E, err and a wavy line
are as def ifGHo@R¥&ibed id ProdBsRE 8% ldoi(Méﬂma’ALN | )

38 Thi s process involves the reduction of a double
bond. For exanple, this process can be carried out in a manner
simlar to that described in Process 4 of Method F-1. Process 2
(LXI'1 -> LxMe¢thod BE-3> This process can be carried out in a manner
simlar to that | bed in Process 2 of Method A-2.
The ai med corgodndl ca®HRpebiai r‘?%hi, coE@iMte with the nethods descri bed
in Processes 3 lﬁ.Rgt, Mettod—8-'1. lyg:t hod G 1> [err]
LIV LXI Ns
— m.,Cmr g_(
b I-11 B

Wherein A, B, E, R?, R10, X2, Y1, Y2, and a wavy line are as defined above.

Process 1 (LIV -> LXI)
This process involves the oxidation of an aldehyde to a carboxylic acid. This
10  process can be carried out by the usual oxidation. This reaction is, for example, carried
out by reacting with ruthenium tetroxide - sodium periodate in tetrachloromethane -
acetonitrile - water or reacting with hypochlorite in acetic acid - water.
Successively, the aimed compound can be obtained in accordance with the

methods described in Process 3 to 5 of Method B-1.

15
<Method F-4>
L L COOH
R1OII-CAJ Process 1 pign. Process 2 R1OII-<?N(\H
N~R1o N.R1o ~R10
LV LX1 o LXII
) H
—— — A
. R’on-<:\|l,\)k ” X —%—(
*Y?! E_ _NH
v2 Y
1-12 B

Wherein A, B, E, R, R19, X2, Y1 Y2 and a wavy line are as defined above.

20  Process 1 (LV -> LXII)
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Wherein A,
are as def
di stinguis

CFlerr] CO.

i nvol ves t
protect|ng
group is

B, E. Rerr], Rerr], Xerr], Y[err], Y[err], and a wavy line

i ned above and Qis an am no- protecting group
hable from R err]. For exanple, when R err] is Boc, Qis
15 Process 1 (XIX -> LXIV) This process

he protection of an am no group of the side chain. This

grou pTﬁﬁ%o&gs ltvF ﬂié'r@&\?c?{oﬁ of 5 A5AHR Bédd. - F¥N&RnidIE tRIsPk&eld NY

tritluoronet car bony this process can be carried out by

reacting Wedd'hedihidd 64iSin Qﬁmﬁgrlsiﬂaﬂlﬁrwahﬁide@cﬁhyd Probess 4 ghMeéthbdE-1.n

di chl orone
nmet hanol ,
Process 2
manner Si
Process_3
N-alkylﬁtl
di mret hyl fo
hydri de by
Process 4
deprotecti
group ist

t hane, trifluoroacetic acid ethyl ester - triethylamne in

and the like. 39
(LXIV -> LXV) This process can be carried out in a
%ﬁsﬁ%aﬁghf>%$§9rlbed in Process 9 and 10 of Method A-1

(LXV - ocess.
o ThiTLAEEs bt papEed ayh P e er et 1 e BB on Brpcpes,
the like in the presence of a base such as sodlum
reactlng W th an al kyl halide such as nethyl iodide. 10
(LXVI  The bif¥dd dompound can be obtaihBd $n fcOEiase Witk @he/astHoledescribed
on of protecting group Q For exanple, when the protecting
in Prasessesr® t§y bfMethodB-1. t hi s process can be carried out in a

sol vent such as nethanol, ethanol, and the |like by reacting with sodi um

hydr oxi de,
10

15

20

<Method G-1>
N'Q N'Q
RO NH2 Process 1 R'om H Process 2 R! O“'C(\H
N 10 ' N,
R y!
|
LXIV LXV Y?
“Q  Process 4 NH
Process 3 RO |}j RO |
N, , Me N‘Y‘ Me
T B LXVI J,

2
—_—— R1O||<’\|/\N X\HX

Wherein A, B, E, R1, R10, X2, Y1, Y2, and a wavy line are as defined above and Q is an
amino-protecting group distinguishable from R10. For example, when R10 is Boc, Q is
CFsCO-.

Process 1 XIX -> LXIV)

This process involves the protection of an amino group of the side chain. This
protecting group must be distinguishable from R0, When the protécting group is
trifluoromethyl carbonyl, this process can be carried out by reacting with anhydrous
trifluoroacetic anhydride - pyridine in dichloromethane, trifluoroacetic acid ethyl ester -

triethylamine in methanol, and the like.
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15 potassi um hydroxi de, potassi um carbonate, sodi um carbonate, ammoni a,

and the |ike. . Successively, the ainmed conpound can be obtai ned
in accordance with the met hod described in Process 8 of Method A-1.
<Met hod G 2> [err] 20 Wherein A, B, E, Rerr], Rerr],
Rlerr], L, Xerr], Y[err], Ylerr], and a wavy |line are as defined above.
Process 1 (XIX -> LXVII1) 40

This process involves the reduction of Schiff s base, which is produced in

t he deiayads atd.Rrv of Lxw am ne derivative and an al dehyde derivative, by
reacting with sodi um bor ohydri de and the |ike. 5 Process 2
(LXVIT1 -> LXI X) This process can be cairies opt tresannensiniles td thet désatibed iatBrocessr
N-acyl ation. The N Al kyl ation can be carried out in the presence of a
base such aband 1GefiNethad Ael. pyridine, and the |ike by reacting a
starting material with an al kyl halide or, as described in Process 1, by
reacting wth an al dehyde derivative under reducing condition. The

N-acyl at i O%&@{Lﬁ?%ﬁ%ﬁ@ﬁfi ed out in dichloronethane in the presence of

pyri di ne,

trire I"am ne, and the |ike by reacting with acetic

anhydri de or benzpyik giceds igeolvdiale NIAkRGHOn.| ST BiakéssRhn BEBZPXH out in a
Successi vely, the ai med conpound can be obtained in accordance wth the

net hods - dessivehesuchrasidimethyEasn #nide afid die It ihable preBence of & base<dvieh hosbdBud >

[err]

10

15

20

hydride by reacting with an alkyl halide such as methyl iodide.

Process 4 (LXVI -> LXVID

This process involves the deprotection of protecting group Q. For example,
when the protecting group is trifluoromethylcarbonyl, this process can be carried outin a
solvent such as methanol, ethanol, and the like by reacting with sodium hydroxide,
potassium hydroxide, potassium carbonate, sodium carbonate, ammonia, and the like.

Successively, the aimed compound can be obtained in accordance with the

method described in Process 8 of Method A1

<Method G-2>
vl
wond T M sy gon TN L Boeesa
Noglo =™~ N‘R1o
LXVII B

XIX
N2
R1Oll-<j,\|j/\rl\l19 X-L —_— R10|1-C(\
R N.
R y! H A
R™ Lxmx y2
I-14

Wherein A, B, E, R, R19, R19, L, X2, Y1, Y2, and a wavy line are as defined above.
Process 1 XIX -> LXVIII)
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VWherein A, B, E, Rerr], Rerr], Xerr], Y[err], Yerr], and a wavy |line

are as defined above. Process 1 (XLI -> LXX) 20 Thi s
process can be carried out in a manner simlar to that described in Process
3 of Method G 1. Successi vely, the ained conmpound can be
-obtained in accordance with the met hods described in Processes 2 to 6

of Met hod A-2.
<Met hod H> [err] This process 1nvolthhe reducf&on g Scll:nffﬁ)ase, \]vhlc I;rojlué%%[\er :

Ylerr], Y[ etieg:]ydra%ﬂq o?aﬂ‘@iﬁYnel dRfradvE aRbatlflde IRt RBRYfve, bY reacting with sodmﬁi t er

an aldehyde erivative which is prepared by the method described in
Process 1 diordBidinidd alid thd Bkesynt hesi zed, the ai med conpound can be obtai ned
in accordance with the nethods descri bed in Processes 5 and 6 of

Met hod A-2. 10 <Method I-1>
5  Process 2 (LXVIII -> LXIX)

This process involves the N-alkylation or N-acylation. . The N-Alkylation can
be carried out in the presence of a base such as triethylamine, pyridine, and the like by
reacting a starting material with an alkyl halide or, as described in Process 1, by
reacting with an aldehyde derivative under reducing condition. The N-acylation can be

10  carried out in dichloromethane in the presence of pyridine, triethylamine, and the like
by reacting with acetic anhydride or benzoylchloride when the acyl is acetyl or benzoyl.

Successively, the aimed compound can be obtained in accordance with the

methods described in Processes 2 to 6 of Method A-2.

15 <Method G-3>

O o)
N—X3—L Process 1 —_Y2
RK)wCH\ N . N—X—L
N._ 10 RO Cl?lHkl\llle

R
XLI1 R1° LXX
o] H
—— N—Xz E
B R'on B
1 Me N
i A H
' o115
Wherein A, B, E, R, R19, X2, Y1, Y2, and a wavy line are as defined above.
Process 1 (XLI -> LXX)
20 This process can be carried out in a manner similar to that described in Process

3 of Method G-1.

Successively, the aimed compound can be obtained in accordance with the

methods described in Processes 2 to 6 of Method A-2.

41



42

10

[err]

<Method H>
A
0 H NH
1 OR® E)§B
R'On: —_ R1O||-
*R10 N.Y1
XXVl Y2 116

Wherein A, B, E, R1, R9, R19, L, Y1, Y2, and a wavy line are as defined above.
After an aldehyde derivative which is prepared by the method described in
Process 1 of Method E-1 is synthesized, the aimed compound can be obtained in

accordance with the methods described in Processes 5 and 6 of Method A-2.

<Method I-1>
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VWerein AAB,GRerr], Rerr], Rerr], Yerr], Yerr], and a wavy line are

as defined, Wis a leaving group, Ac is acetyl, and Tr is trityl. 5
Process 1 (XIl -> LXXI) Thi s process involves the protection of
a secondary am ne of the pyrrolidine ring, foll owed by conversion of a
4- hydroxy group to a | eaving group. N-protecting reaction can be

carried out in a manner simlar to that described in Process 1 of Method
A1, Sucgessively, a hydroxy gragp is coﬁmiﬁ into a | eaving
group. Exanpl es of 0 the leaving group aregj O nesylf, O tosyl,
O-trifluoroneth R°. Metsegen, and GR® Thi s introduction of
t hese | eavil@!'tf ou E‘ i § carrred—dut W)'Usugl net hod$ usi ng nesyl

chl oride, tosyl ride, trifluoronethansutg®nyl chlmgd phosphor ous
trichloride, R Pibesaes

phosphorous pentachl oride, and the |ike (g®Rxp-294970(Al1)). Process 2
(LXXI -> LXXI1) 0] This process involves the conversion of the
| eavi ng group at the 4-position of the 5 pyrrolidine ring to a
substituted thio P ORNpRsceacet Yl thio. This processais, for

exanpl e, ca Ndi n a uch as di net hyl f or ide and the |ike by
@&'8ssi um t hi ofcetate and the |4

reacting i 9 ss 3
(LXXI -> LXXILXXI10 ¢ The pyrpose—oistfl r ocess (PFS{ 0ok as

Process 2 except that Jkritylthio %:t i ntrodu st ead of
acetylthio. This SprS PGS 2kanpl e, carrie i'm a sol vent
such as di mel m de, tetrahydrofuran, and I ke by reacting with
sodi um 'ttR'Pat e and the |ike. 15 Processes 4 and 5 (LXXII,
LXXI T -> XX XX In this process, -S-Rerr] derivative is
obt ai ned by reacting sodiumsalt, which is prepared by the
depr ot ecti on4Qf f UDHsullsodessiént . wi t al'Bisd such as _an al kyl
hal i de (e.gR,§ oJongt hane and Z-Banﬁ)gop Nen. an al Reﬁyl haTi de (ger anyl
hal i de), an R0 . "R
LXXV LXXVI
H
2
G- A
N N
R'S N H
v ETNH
'Yz
17 B

Wherein A, B, E, G, R, R?, R10, Y1, Y2, and a wavy line are as defined above, Wis a

leaving group, Ac is acetyl, and Tr is trityl.

5  Process 1 (XII -> LXXI)
This process involves the protection of a secondary amine of the pyrrolidine ring,
followed by conversion of a 4-hydroxy group to a leaving group. N-protecting reaction
can be carried out in a manner similar to that described in Process 1 of Method A-1.
Successively, a hydroxy group is converted into a leaving group. Examples of
10  the leaving group are O-mesyl, O-tosyl, O-trifluoromethansulfonyl, halogen, and the like.
This introduction of these leaving groups is carried out by usual methods using mesyl

chloride, tosyl chloride, trifluoromethansulfonyl chloride, phosphorous trichloride,
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aral kyl halide (benzyl bromde), and the |ike. For exanple, the Process 4
Is carried out 20 in a solvent such as nethanol, toluene,

di met hyl f ormam de, and the |ike by reacting with sodi um net hyl at e
and the |ike, and successively adding the above nentioned haloid to '
give a derivative having -S-Rlerr] group at the 4-position.

In the Proc 355 t he ' y using silver nitrate
to give a P70 sPhOi'%qslp\%ﬁa bltgﬁiegw% ﬁhﬁseﬁ)gég%&gbmﬁ hydrogen sul fide to

give a thiol derivative. This is 25 converted into S-sodium salt
derivative, which then is reacted with the above nenti oned haloid to

gi ve -S- R grbdessl@ymmt SMeXXITNi s process is, for exanple, carried out in a
sol vent such as nethanol and the |ike by adding silver nitrate and

col | ecting preci (fitispwdess mvolvesctheygmabsm@roféha aving ggaummtl@,q4-p@q1n@aq)ftthe

Successively, the silver salt is reacted w h)i‘g en sul |de in a

sol vent Ssudtyreglidineaingtosabpiatiied thig gronp d\“g‘f %ﬁa&ﬁtyl%‘ﬁﬂ Rrpeess ’ts
44

ety at e (o1oBo e out o et Socn' oo tpldh b B B ihehRE "
and the [i kﬁ ﬁgmgg&‘gﬂqﬁm?&%%g@mﬁ@l t, which may optionally be’
ed t

concentr at ness I sol at1 on then the salt is reacted with the
above nenti oned haI oid to give -S-Rerr] derivative. 5 Process 6
(LXXI'V -> LXXV) - This process can be carried out in a manner
simlar to Froedss 8€EEXI treldXXHI)Pr ocess 3 of Method A-1 10 Process

7 (LXXV -> LXXVI) rocess can be carrl%d out _Ln a manner
sinilarl%o that dBecyrBes OEEFhlﬁ’PBl?E%SéS e sameAsJiroqogs K g¥FeRt fhat tritylthio is

Successi vel ., he ,a dc be obtai ne C
ot hode. dedbreid MR T aRate. L3R RoPR R, M rdallgl ARG Wehlod o
I-2> [err] such as dimethylformamide, tetrahydrofuran, and the like by reacting with sodium

tritylthilate and the like.

15  Processes 4 and 5 (LXXII, LXXIII -> XXIV)

In this process, -S-R! derivative is obtained by reacting a sodium salt, which is
prepared by the deprotection of a sulfur substituent, with a haloid such as an alkyl
halide (e.g., iodomethane and 2-bromopropane), an alkenyl halide (geranyl halide), an
aralkyl halide (benzyl bromide), and the like. For example, the Process 4 is carried out

20  in a solvent such as methanol, toluene, dimethylformamide, and the like by reacting with
sodium methylate and the like, and successively adding the above mentioned haloid to
give a derivative having -S-R! group at the 4-position.

In the Process 5, the trityl group is deprotected by using silver nitrate to give a
silver salt, which is treated with hydrogen sulfide to give a thiol derivative. This is

25  converted into S-sodium salt derivative, which then is reacted with the above mentioned
haloid to give -S-R1 derivative. This process is, for example, carried out in a solvent
such as methanol and the like by adding silver nitrate and collecting precipitated
crystals or extracting the silver salt. Successively, the silver salt is reacted with

hydrogen sulfide in a solvent such as dichloromethane, tetrahydrofuran, and the like to
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Werein A, B, E, G Rerr], Rerr], Rerr], Yerr], Yerr], and a wavy line

are as defined above. 20 In this process, the ained conpound is
obtained in a manner simlar to that described in Method 1-1 using a
starting compound which has a different configuration at the

4-position of the pyrrolidine ring fromthat of the starting conpound of
Met hod | -

<Net hod J f;ve a4 %hml derivative, which 1s\macted w1tk so%uml_:metﬁfllate 1n a iﬂ_?[l vent ]sudﬁ%er .

Ylerr], pe. ﬁghfnoW%l$k%t@Jn% ast e Mk e8¢ pRRa¥Ean SRodium saltpﬁrﬁﬁ:ﬁss 1
(LXXI'V - > L | his process can be carried out in a

manner si My oftdnhiiabe ERseitrared to drylessdosisolation, thdn tHe dilttispechctdd with the
Successi vely, the ained conmpound can be obtained in accordance with the 10
met hods desabpvdmentionePrhalnid tegive-S-B! derpfativet hod B- 1.
b
Process 6 LXXIV -> LXXV)

This process can be carried out in a manner similar to that described in Process

3 of Method A-1.

10  Process 7 (LXXV -> LXXVI)
This process can be carried out in a manner similar to that described in Process
4 of Method A-1.
Successively, the aimed compound can be obtained in accordance with the

methods described in Processes 5 to 10 of Method A-1.

15

<Method I-2>

O 0
OR® 9
HO —CNH\ — R1 St CH\ OR
XXVII
-G-x2—
—_— R'su: C(\
I-18 B

Wherein A, B, E, G, R, R?, R10, Y1, Y2, and a wavy line are as defined above.

20 In this process, the aimed compound is obtained in a manner similar to that

described in Method I-1 using a starting compound which has a different configuration

at the 4-position of the pyrrolidine ring from that of the starting compound of Method I-
1.
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<Met hod J-2> [err] VWerein A, B, E, Rerr], Rerr], Rerr],
Y[err], Y[err], and a wavy line are as defined above. 15 I
this process, the ainmed conpound is obtained in a nanner simlar to that
described in Method J-1 using a starting conpound which has a different
configuration at the 4-position of the pyrrolidine ring fromthat of
the starting conpound of Method J-

46 <Met hod K> This method is for the

synt hesi s ofpbipegagopound which has a sulfur atomat the 5  4-position
of the pyrrolidine ring and a carbon chain at the 2-position in a manner
simlar to that descrObed in Method E-1 or E-2 i ng the conmpound (LXXV)

n

prepared in Met Jlod I or the conmpound of ich configuration of a
sul fur subsiiiuept TOR%- on ed as a starting
mat eri al . é < thg)d L> I%Eés&i R's rret hod relates to the

synthesis of the corrpRu%d whi ch has a subst} thio group at the
4-position of tk¥Xpyrrolidine ring and anm ond intervened by a

carbon chain at the 2-position of the pyr e ring i Da rranner simlar

to those described in Methods F-1 to F-4 using thegonpo (L),
(LI'V), and (LV) as a starting 15 >materlal. R'S <Nthc1‘d|5l errA
Y’ E__NH
1
Y2 Y
I-19 B

Wherein A, B, E, R, R®, R10, Y1, Y2, and a wavy line are as defined above.

Process 1 (LXXIV -> LXXVIII)

This process can be carried out in a manner similar to that described in Procesé
1 of Method B-1.

Successively, the aimed compound can be obtained in accordance with the

10 methods described in Processes 3 to 5 of Method B-1.

<Method J-2>
0O
9 2 H
R'str: OR > —» R'sm —X A
N~R1o > (
LXXVII #2 ETNH
1-20 B

Wherein A, B, E, Rt, R, R10, Y1, Y2, and a wavy line are as defined above.
15
In this process, the aimed compound is obtained in a manner similar to that
described in Method J-1 using a starting compound which has a different configuration

at the 4-position of the pyrrolidine ring from that of the starting compound of Method J-
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Wierein A, B, E, G J, Rerr], Rerr], Rerr], Rerr], Xerr], Xerr],
Y[err], Y[err], and a wavy line are as defined above.

47 Process 1 (XXVI1 -> LXXI X) Thi s process can
be carried out in a manner simlar to that described in Process 4 of
Met hod A-1. 5 Process 2 (LXXI X -> LXXX) Thi s process can
be carried Put in a manner simlar to that described in Process 7 of

Met hod A-1.77 10 Processes 3 and 4(LXXX -> LXXXI, LXXXI -> LXXXII)

These processes involve N-al kyl ation. For exanple, these processes can be
carried out in a manner simlar to that described in Process 2 of Method
G 2. <Method KPhe resultant conpound is treated in a manner simlar to

t hose described in Processes 2 to 7 of Method A-3 to give the ained
conpound. 15 This mephdddd fagthe gymthesis of the compound which has a sulfur atom at the

5  4-position of the pyrrolidine ring and a carbon chain at the 2-position in a manner
similar to that described in Method E-1 or E-2 using the compound (LXXV) prepared in
Method I or the compound of which configuration of a sulfur substituent at the 4-position

is reversed as a starting material.

10 <Method L>
This method relates to the synthesis of the compound which has a substituted
thio group at the 4-position of the pyrrolidine ring and an amide bond intervened by a
carbon chain at the 2-position of the pyrrolidine ring in a manner similar to those

described in Methods F-1 to F-4 using the compounds (LI), (LIV), and (LV) as a starting

15  material.
<Method M>
0 O 0
¢ Process 1 g p 9
HO—C[L)\OR _fe__» Nt N OR lcei.z_» H2N||-CNH\OR
‘R10 ‘R1° ‘R1°
XXvi LXXIX LXXX
o o)
9 R .
PrqcessB R1s—||;|ill- OR” Process 4 \ OR®
. N~ 10 . /N,li N
R . R ~R10
LXXxa LXXX11
H
A
. R 2.5 N)=B
/
sl
R iz H
121

Wherein A, B, E, G, J, R, R?, R19, R16, X2, X3, Y1, Y2, and a wavy line are as defined above.
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This process can be carried out in a manner simlar to that described in
Process 1 of Method B-1.

48 The resultant compound is treated in a nanner
simlar to those described in Processes 3 to 5 of Method B-1 to give
t he ai ned conpound. <Met hod 0-1> [err]

Werein A, B, E, G J, Rerr], Rerr], Rerr], Xerr], Xerr], Yerr],
Y[err], and a wavy line are as defined above. Process 1 (LXXXIV ->
LXXXV) Process 1 (XXVIIN>L.XXIREess i nvolves the protection of a secondary

am ne of the pyrrolidine ring 10 after protecting the carboxyl group; for
exanpl e, 1) the SIHs piodgpsimt be catied sut maccnadneyi sithilar to that described in Process

4 of Method A-1.

Process 2 (LXXIX -> LXXX)
This procéss can be carried out in a manner similar to that described in Process

7 of Method A-1.

10  Processes 3 and 4(LXXX -> LXXXI, LXXXI -> LXXXII)
These processes involve N-alkylation. For example, these processes can be
carried out in a manner similar to that described in Process 2 of Method G-2.
The resultant compound is treated in a manner similar to those described in

Processes 2 to 7 of Method A-3 to give the aimed compound.

15
<Method N>
0 o)
R 16
\N.--C')\ORQ el R OH
1/ N~R10 /N“. N, 10
R R R
XXX LXXXi
. 0 AN
R 23 =B
N \N...CH‘H—J—X-X A
/ N._ .
R Y H
2
LAES ©7)

Wherein A, B, E, J, R1, R9, R19, R16, X2, X3, Y1, Y2, and a wavy line are as defined above.

20  Process 1 (LXXXII -> LXXXIII)
This process can be carried out in a manner similar to that described in Process

1 of Method B-1.

48



thionyl chloride in a solvent such as tol uene, dichloronethane,

t et rahydr of uran, and the like to give an acid halide, and
successi vel y addi ng an al cohol such as nethanol, ethanol, and t he
like to give a nmethyl ester derivative, an ethyl ester derivative, and the
i ke, 2) when Rlerr] is Boc, this process is carried out by adding
di met hyl ant nopyr inglj Q@sﬂé @con:lﬁmﬁﬁtlél{rléﬁed i a MAFREPSMikk § thdke &éécﬁbéﬂ in
described in Process F A Gieco et. , Og.

Chem , 19832roc%8ses%435n2m6h6d3 1mg1vetliirmfeﬂs:oﬂp(mﬁexxv > LXXXVI)
Thi s process involves the introduction of "optionally substituted aral kyl"

at the 49
[err]- p05|t|on of carbonyl (i.e., the 4-position of the pyrrolidine ring).
For exanpl & Mgqthed;O-1> process can be carried out by reacting with an

a sol vent such as
sence of a base such as |lithium

gletr edro , 1993, 49(38),
ORS Xooaosess 2 Thi s

al kyl halide such as benzyl chloride
tetrahydrofuran ®nd the like in the pr

hexanet hyl di ne (J. Ezquerra

8665- 8678..) OH & %‘gls{,g (

process i nvd| yN§| t he reduction of Nef eme at the 5-position of the

pyrrolidine fing. For exanple, thi/§ prBcess is carried out by reacting with

a reductantO LXXX®uch as Iithiu i | bor ohydride _and the like in a

sol vent such as ether, tol ugne, and the Iike, aryd further reacting

with triethylsilane in GE%nce of Lewi s aci Agﬁg BF[ err]

ethelate (C. PedregaL : t tRrheads 3n Let f,ex 994Y135(13) ,

2053- 2056.) . Rﬁhe resurTant™ cghpou %%hreated in a manner
d Processes 2 to 7 f Method A-3 and

simlar to those descr
thﬁthﬂ-to gi ve the ai nEXXXVII conpouqq. 15

Processes 7 to 10 of

<Met hod 0-2> [err] A
- B
N-G—J—2-X E>=
. — /" N H
1 ‘v
R Y H
5 Y2 123

Wherein A, B, E, G, J, R1, R9, R10, X2 X3 Y1 Y2 and a wavy line are as defined above.

Process 1 (LXXXIV -> LXXXV)
This process involves the protection of a secondary amine of the pyrrolidine ring
10  after protecting the carboxyl group; for example, 1) the starting material is reacted with
thionyl chloride in a solvent such as toluene, dichloromethane, tetrahydrofuran, and the
like to give an acid halide, and successively adding an alcohol such as methanol, ethanol,
and the like to give a methyl ester derivative, an ethyl ester derivative, and the like, 2)
when R10 is Boc, this process is carried out by adding dimethylaminopyridine as a
15  catalyst in a manner similar to that described in Process 1 of Method A-1 (P. A. Grieco et.
al., J. Org. Chem., 1983, 48, 2424-2426.).

Process 2 (LXXXV -> LXXXVI)

This process involves the introduction of “optionally substituted aralkyl” at the

49



Wherein A, B, E, G J, Rerr], Rerr], Rerr], Rerr], Xerr], Xerr],

Y[err], Y[err], and a wavy line are as defined above. 20 Process 1 (XXVII
-> LXXXVI T 1) 50

This process can be carried out in a manner simlar to that described in
Process 1 of Method E-2. Process 2 (LXXXVI11 -> LXXXIX) 5

Thi s Proceasho 1&8§hf’&§b (SQMHELDbQRoR efﬁh@%gMHaﬂém@r IRoRlekfiple/tthds Manner

simlar to escri I n Process thod A-1 and the protection of

thi s hydr o¥cess can b8 E:ﬁ*ﬂi@d olifby fosating ®ithwheiklhalife sichcisibenzyd chlopide & a
t- butyldlnethyIS|IyI group, this process can be carried out by
reacting widlvera sac ad ttriabydrafyrat asd tie lie in- tbe:plpelsemmf APhss ugh as lithium

chloride and the like in a solvent such as dineth the |ike
in the 10hexamesbyrdislazanei(Fzanenra et. al, Tetrahodpnn, éf; %Wg)xq

Thi s prgcess can be carried out in a manner simlar to that described in

Process 2 of Method E-2. 15 Process 4 (XC -> XC)
This proce ri nggﬁ in a manner simlar to that described in
Process ﬁocgesrg t hog’ -2. D

This process involves the reduction of a ketone at the 5-position of the
pyrrolidine ring. For example, this process is carried out by reacting with a reductant
such as lithium triethylborohydride and the like in a solvent such as ether, toluene, and

10  the like, and further reacting with triethylsilane in the presence of Lewis acid such as
BF; ethelate (C. Pedregal et.al., Tetrahedron Letters, 1994, 35(13), 2053-2056.).
The resultant compound is treated in a manner similar to those described in

Processes 2 to 7 of Method A-3 and Processes 7 to 10 of Method A-1 to give the aimed

compound.
15
<Method O-2>
0 O
o 8 1
o _CH\OR Process1  nay) CH\oR Process 2 NG Cl/\oR
N._.10 N. 10 N._10
R R R
XXVII LXXXVII LXXXIX
OR" 0R11
Process3  oHCit Process 4 Hae Process 5
—_— N. g ——> / N._10 _—
R HO ‘R
XC XCI
1 A N
OR =B
- N-G—J—x2-x3
R1O/ N~R1o e——— ; /“"CN(\H & ~E
i
XCII RO Y H

Y? 1-24
Wherein A, B, E, G, J, R1, R9, R10, R11, X2, X3, Y1, Y2, and a wavy line are as defined above.

20  Process 1 XXVII -> LXXXVIII)
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20 Process 5 (XC -> XC 1) This process can be carried out

in a manner simlar to that described in Process 1 of Method A-3.
Successi vely, the ained conmpound can be obtained in a manner simlar to
t hose described in Processes 3 to 7 of Method A-3, after

deprotection of the protecting group of 25 hydr oxy. For exanpl e, when
the protecting g 1s procsesé aglLﬁey a é@éﬁXﬁﬁ'&éﬂngﬂﬂﬁfrd)mﬁ described in Process
deprotection can e ‘carried out reating wth tetrabutyl anmoni um
fluoride i o?‘MethodE gsol vent such as tetrahydrofuran and the |ike.

<Met hod O- 51
[err] Werein A, B, E, G J, Rerr], Rerr], Rerr], Xerr],
Xerr], Y[err], Y[err], and a wavy line are as def i ned above. Process

1 (LXXXVI I Prms@&lﬂm\aﬂ ->LXXXIX) Thi s process can be carrl ed out in a
manner simlar to that descrjbed in Proce

d
Processb2 (Xl || This B(Q‘Feﬁ involves the converS‘?H%%tbﬁrlﬂ'gé% ‘%519{ ee @arﬁféﬁe Tout in
accor dance WI Hé Q@qt% scribe H‘l’eﬁ] i)r Qs%d?a of Methﬁ(?ﬁ\all éﬁa* the Bﬂiﬁ&gﬁ%%ﬁ 'Bydroxy to

Successi vefyrd oun can be obtained in"a manner simlar

t hose S C FbP&nighe, '%FH&EQE@ ﬁﬁat&ﬁn@ gfodf is MbubyadinftRylsibfl gesupdiens ot ect i on

of the prOtg!éCtl ng group of droxy. For exanple, when the protecting
group is t pbatesd chnrmeichmticl dugby geacupg whthea sﬂllatlondeqmtauehms thutyidhmpthydsalyt | ed
out by treating with tetrabutylammonium fluoride in a 15 solvent such as
t et r ahydr ofchlozide and| thenkikd injaesolvent such as dimethylformamide and the like in the

10  presence of imidazole.

Process 3 LXXXVIX -> XC)
This process can be carried out in a manner similar to that described in Process
2 of Method E-2.
15
Process 4 (XC -> XCI)

This process can be carried out in a manner similar to that described in Process

1 of Method F-2.

20 Process 5 (XCI -> XCII)

This process can be carried out in a manner similar to that described in Process
1 of Method A-3.
Successively, the aimed compound can be obtained in a manner similar to those
described in Processes 3 to 7 of Method A-3, after deprotection of the protecting group of
256  hydroxy. For example, when the protecting group is t-butyldimethylsilyl group, this
| deprotection can be carried out by treating with tetrabutylammonium fluoride in a

solvent such as tetrahydrofuran and the like.

<Method O-3>
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<Met hod P> [err]

H Wherein A, B, E, Rerr], Rerr], Xerr], Xerr], Xerr],
Y[err], Y[err], and a wavy line are as defined above. 20 Thi s
method is related to the synthesis of the conpound which has no

52 substituent at the 4-position of the pyrrolidine ring.

The ai med conpou prepared in nper simlar to that
descri bed loHCh«: abqgve nPtoé‘?‘féél met hodg @%TESR Préceés 2usi ng proline as
a starting conpo ~p10 % R( T —_—

[err] I.r)i_mg\%ereln A B err], Rﬁerr] Xerr], X[err]

Y[err], and Y[er as defi ned above, X€Ilavy I|ne on the

pyrrolidine ring represents the bond is Ror S configuration, wavy
line on the nd represents hydr OBLijS xeiy8 ﬁ%
against E. 10 - TH'S metheskjs rel at he synt e5| of Et he
conpounds whg cor g to t des in Mt hodﬂ A |, and
the like, but are_in different configuration(s) atizt he - and/ or

4-position. The cmund havi ng oxygen atom at t he' 4- podi®i on obt ained in

the above ivypdfid gmrm ]G, J‘,lke,rﬁll’,%Rzlf, gdral; 3}(&?% akl 84 2Rdvy Hﬁé ax‘&aa‘é'd@ﬁnéviﬁo)klé atom

at the 4-position I's i 4[err]) or (2[err], 4[err]
configuration. In the I\/Et hod Q the conpounds havi ng oxygen or 15 sul fur
atomat the 4-position and (2[err], 4[err]), (2[err], 4[err]) or (2[err],
4[ err]) corfrocass ALEKRX¥HE -> XCIII) synt hesi zed. All of the
starting conpounds are known_in J m, 1981, 46, 2954-

2060(J. BK. Stil| 'Brisprgcess caabe3%&H%gl%wewm%mh%d‘mﬁwIjﬂfmacess

294970/ 19932 (gfll{%ethod E-1.

Process 2 (XC_III ->XCIV)
This process can be carried out in accordance with the above mentioned
10  catalytic hydrogenation.

Successively, the aimed compound can be obtained in a manner similar to those
described in Processes 3 to 7 of Method A-3, after deprotection of the protecting group of
hydroxy. For example, when the protecting group is t-butyldimethylsilyl group, the
deprotection can be carried out by treating with tetrabutylammonium fluoride in a

15  solvent such as tetrahydrofuran and the like.

<Method P>
H
COOR® X'—x2—x3 A
N~R1 0 N . Y1 E Y NH
]
. 2
XCV YY" 126 B

Wherein A, B, E, RS, R10, X1, X2, X3, Y1, Y2, and a wavy line are as defined above.
20

This method is related to the synthesis of the compound which has no
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20 5317016). The conversion of respective functional groups can be

carried out in a manner simlar to that described in the above. Wen
a conpound contains a functional group(s) possibly interfering the
reaction, it can previously be protected and deprotected at an

appropriate stage in accordance with the literature such as Protective

Groups IN gypetituert'ad ?ﬁ' 4:-8@(%1{;&%%& pyrtOERAO FAe W THE ﬁﬁﬁd (cdpund dagidbe& SONS) .

25 ove nentioned nethods are definitely shown

by the congi&jaPed in a manner similar to that described in the above mentioned methods except 53
substituent(s) and the substituted position. but the conmpound of this

i nvention d@rsheg proline aga speatiwgicdmpousid.ng t he above nentioned Methods Ato Q
appropri ately. The term "t he conmpounds of the present

i nvention"” herein used includes 5 pharmaceutically acceptable salts and
hydr at e Ofﬂﬁ?ﬁ dg(grrpounds For exanple, salts with al kali netals
(e.g., Fitht di um and potassium, alkaline earth netals (e.g.,

magnesi um and cal ciun), ammoni um organi ¢ bases, anino adids, mneral acids
(e.0., hydroch (;(Doq:zgam d, hydrobrom adr—dxz origgacid, and

sul furic ac%iz or rganlca ds , acetic aci itric acid,

mal ei ¢ aci id, benzenesﬁl%on nC| g, and p-

t ol uenesul foni ¢ aci dR nd hydrates of them ar exenpl i flEeﬁtNFhese salts and
hydr at es xXCcsan be formed by usual nethodg? The hydr atBs may coordi nate
with an arbitrary nunber of water nol ecul es.27 The

T BRI A R B e
The conpound. af;4{3&; ﬂr@éﬁﬁéﬁhﬁye%dqgﬁr@% c%ﬁﬁ%}? é“anﬂz*mé‘wdﬁ'} e Ot” ene

producti on Ic acid, prost

Cerr] eaChoHﬁS%dn&fhp&éb%ntsfﬂwﬂig‘éh%on@is cis or transCdgaf{s@ B ] activity and is
useful for the prevention or treatnent of diseases attributable to '

prost agbandi n or Thésmethoid ésnelate@ @ the synthesis of thefcompowidg wlntiecozmspmmms of
this invention are_useful for the prevention or eat nent of

di seases s(tBopealgsqribed imMsthpdsy hrandithe like tbrpare mrﬂﬁﬁf%mﬁgum{s) at dease,
Injury by IS CREN RobRSE " e WmpSnd RSy bl bhof aHRY 432808 Shined in
the above is in (2B, 40)) configuration and that having sulfur atom at the 4-position is in
(2B, 4B) or (2B, 40) configuration. In the Method Q, the compounds having oxygen or
15  sulfur atom at the 4-position and (2B, 4B), (2a, 4P), or (20, 40) configuration are

synthesized,

All of the starting compounds are known in J. Org. Chem., 1981, 46, 2954-
2960(J. K. Still et. al.) and Japanese Patent Publication (KOKAI) No. 294970/1993 (USP
20 5317016). The conversion of respective functional groups can be carried out in a
manner similar to that described in the above. When a compound cdntains a functional
group(s) possibly interfering the reaction, it can previously be protected and deprotected
- at an appropriate stage in accordance with the literature such as Protective Groups in
Organic Synthesis, Theodora W. Green (John Wiley & Sons).
25

All of the above mentioned methods are definitely shown by the concrete
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by oral adm ni strati on such as powder, granul es, tab
pilulae, and liquid nedicine, or by parenteral adnlm
as injections, suppository, percutaneous formul ati ons, |nsufflat|on

or the likey, ﬂu&{)&sﬁﬁﬁd\ﬁfe &Y E%&)ﬁosfﬂb% FIRe ¢ Rindidt kiSis invention b4WENt | ON

is formul ate ng m xe appropriate nedicinal adm xture such as
exci pi ent, p\g\éﬁaelarbyaﬁﬁ@meadbbve AestifiedMéthodsA to Qipprpmiateland the like, if
en

When the compound of this invention is admnistered to a pat| nt faor the
25 treatnment or prevention of the above diseases, it can Wﬁ

necessary. parenteral injection is prepared, the conpound of
this invention and an appropriate carrier are sterilized to prepare
it. An aﬁgroprlate dosage varies with the conditions of the
patients, an 5 Theserm rfibe compounds p%ﬁ@@reqenteweafg@ herrin upRd lnnclbléeg/ vvel ght .

he d finally decid
adii ni <87 aPRaFPIE atrrlycheres i g g B Sbe o o xligalf Bie

100 ng/ kg/ dappy algmh%ﬂaﬁg (. %thuégmmmm ¥tas@h), i ap;&m egﬁﬁqn&msrz@.gsnt er al

adm nistration to an a osage ca gener al et ween

g/ kg/ day, magnesiuf fdeafl), hurmonivd/ degasia Yasew rsino ﬁ&ﬂs,bﬁn@ﬁﬂﬂa&ﬂs e.al ed in
one to several divisions. 10 The foll owi ng exanples are
provi ded t dyfirochloeic acid] hgdrolatomi¢ fedd, whesphoriciandeaid sfuric acid),amdrganic ands t 0

be construed as Iiniting'the scope thereof, Exanple 15 Example 1
(Met hod A- 1§-8., acetic acid, citric acid, maleic acid, fumaric acid, benzenesul onic acid, and p-

10  toluenesulfonic acid) and hydrates of them are exemplified. These salts and hydrates

can be formed by usual methods. The hydrates may coordinate with an arbitrary
number of water molecules.
The present invention is not restricted to any particular isomers but includes all

possible isomers and racemic modifications.

15
The compound of the present invention has activity of inhibiting the production
of arachidonic acid, prostaglandin Ez, and leukotriene Cs each based on the inhibition of
cPLA: activity and is useful for the prevention or treatment of diseases attributable to
prostaglandin or leukotriene.
20 Definitely, the compounds of this invention are useful for the prevention or

treatment of diseases such as rheumatoid arthritis, asthma, inflammatory bowel disease,

injury by ischemia-reperfusion, allergic rhinitis, and proriasis.

When the compound of this invention is administered to a patient for the
25  treatment or prevention of the above diseases, it can be administered by oral
administration such as powder, granules, tablets, capsules, pilulae, and liquid medicine,
or by parenteral administration such as injections, suppository, percutaneous
formulations, insufflation, or the like. An effective amount of the compound of this

invention is formulated by being mixed with appropriate medicinal admixture such as

54 THIS Sr{EL'l HAS BEEN
REPLACED
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10

15

[err]

excipient, binder, penetrant, disintegrators, lubricant, and the like, if necessary. When
parenteral injection is prepared, the compound of this invention and an appropriate
carrier are sterilized to prepare it. |

An appropriate dosage varies with the conditions of the patients, an
administration route, their age, and their body weight. The dosage is finally decided by
a doctor. In the case of oral administration to an adult, the dosage can generally be
between 1 - 100 mg/kg/day, preferably 10 - 50 mg/kg/day, and in the case of parenteral
administration to an adult, the dosage can generally be between 0.1 - 10 mg/kg/day,

preferably 1 - 5 mg/kg/day, which may be administrated in one to several divisions.

The following examples are provided to further illustrate the present invention

and are not to be construed as limiting the scope thereof.

Example

Example 1 (Method A-1)
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To a solution of 4-hydroxy-L-proline nethylester hydrochloride (1) (18.14

g, 99.88 mmol ) in dioxane (150 mM) was added 10 % sodi um
hydr ogencarbonate ag. (120 mM) 5 and 26.19 g (120.0 mmol) of _
di -t-butyl carbonate under ice-cooling with stirring and the resul ting

m xture was stirred for 2 h at the sane tenperature. The reaction m xture
was allowed to warmto roomtenperature a%stirred for 17 h. The insol uble
r
(o)

mat eri al was fdltered off and t fil te was extrgcted V\{I;ié[Hh et hyl
acetate (300 ni Ol C oM " OMe 4 56
| ayer was WHOMR \uinkn Warer art® By iNags dried overt o8- tmecsul phate, and

concentrated in vacuo to give 24.0 g (98.0% of the conmpound (2) as
an oil. NVR (CDCl [err]) [err]? ppm 1.42 (2/3 x 9H, s), 1.46 (1/3 x
9H, s), 1.81-2.38 (3H), 3.40-3.68 (2H), 3.71 (1H, s), 3.73 (3H, s),
4.36-4.55 (2H). 5 (2) 2 ->3 To-a sol' on of the
conpound (2) (24.0 g, 97.85 mmmol) in chloroform (300 m) ddedd
10.0 g (118.9 efi dinMsgr opyr an 350Tsoy of -,muesul f OR aci
under i ce- cBBPI"AgNebd h SByNaRE Nd; L h gsUl t1ng mxtFE)r'e cstirred for 1 h

at the sane 10 tenperature, allowed.to warmto roomteperature, and was
stirred for 5 h. The reaction m xture was washed with 5 % sodi um
hydr ogencar bonate aqg., water, and brine, dri ed over sodi um sul phat e,

and concentrated in vacuo. The residue was subjected to 2 silica gel

col um chr omat ogr aphy (hexane : ethyl acetatg = 2: Wﬁe 22.2 g (68.9
% of élrj_'@j}cﬁﬁpomw " NHEDA TETY] ) !%rr] ppm 1.41
1. 16 \cHB® X—9H—S) 5

(2/3 x 9H, (%+hBopy) - . :

1.98-2.50 (2FF 9-3.75 (Mi§H 373 p x 3H, s), 3.74(1/3 x 3H, s), 3.83
(1H, m, 4.27-4. 7 (2H), 4.61-4& (aH). (3) 3->4 20

To a solution of the conpound (3) (22.2 g, 67.4 mmol) in tetrahydrofuran
(300 m) was added 2.2 g (101nmol) of |ithium borohydride under

ice-cooling with stirring and the resulting mxture gas stirrgd for

3 h at the sarreterrperaturoe, allowgd to warm H
N s _Hol Cfﬁ 5" NH
C@Hmm e geve
O o)
9

O HCI o)
10

MH1->2
To a solution of 4-hydroxy-L-proline methylester hydrochloride (1) (18.14 g,
99.88 mmol) in dioxane (150 ml) was added 10 % sodium hydrogencarbonate aq. (120 ml)
5 and 26.19 g (120.0 mmol) of di-t-butylcarbonate under ice-cooling with stirring and the
resulting mixture was stirred for 2 h at the same temperature. The reaction mixture
was allowed to warm to room temperature and stirred for 17h. The insoluble material

was filtered off and the filtrate was extracted with ethyl acetate (300 ml). The organic
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to roomtenperature, and stirred for 17 h. To the reaction m xture was

added net hanol (1 M), iced water (500 m ), and 10 % hydrochloric
acid aq. (35 m), and the resulting 25 m xture was extracted with ethyl
acetate (500 m ). The organic |ayer was washed with wat er and bri ne,

dried over sodium sul phate, and concentrated in vacuo to give 18.9 g

g_gz 5. 1 10/% 00? E{)glag' %g@éﬁrﬁﬁé%a&&%nﬁ '?m?lle ! dned oV zar sodiYR S(I%Q(th,gﬁas %(?ncixﬂ:{é%t]ad Bpbm

(1H br s) vaéuoB38 g{VQM(Y@QS O%) of the compound (2) asan 011
(4 To a solution of the conpound

(4) (18.9 QJMBZC]D!DlaDTﬁDbI)ﬂ |1r42t(élc3maﬂH/¢D df46r @48 Y A53), 1.81-2.33FHMB40-3684GHL2
of triethylanmne and 8.71 g (76.04 mmol) of nethanesul fonyl 5 chl ori de
under i ce- @53 @Hgew T80 438t Bh@HBhe resulting nmixture was stirred for
30 mn at the same tenperature. Ethyl acetate (400 m) was added to
the reaftion mxture The organic | ayer was washed with water and
brine, dri gg sodi um sul phate, and concentrated in vacuo. The
resi due wa subj ected to silica gel columm chronat ography (hexane :

ethyl acetate = A algolitdndif e cbn anwzz)f(zzt.dng, 97.85EEmeD) 1 ahloEbfdr) (390 ndly Oi | .
10 NVR (CDCl [err]) [err] ppm 1.47 (9H, s), 1.53 (3H, n), 1.60-1.88 (2H),

1.93-2.25 (véHsl)aﬂdéH mg(msmmol) of ditydropyCetre(abH 350 mg of p3®luebesulfonic a¢ids5 (1H,
n. 5) To a solution of 15.48 g (47.43 mol)
of the conp@dmcesgolmg Wﬂih stiming, thegesyiting mixpure was stiryed for AGx)afﬁbe é#me

p-tol uenesul foni ¢ aci m xt ur e,was f or, h

at roorPt elpRPHELFE: g?]%"?gfﬁit‘ﬁg"%%&l Hﬁﬁer%’;{?’ and xgs F@"E‘Fﬂé elhctql'hgn i xtur e
and the — yeae g%mrggvamwﬁiﬁ% ok QS nly o BndaPhotEly, JAiEr LREbAME vas

di ssolved in acetate e organi ¢ | ayer was washed

with water gied oPér ddiuntl EilfEateVAId dackintFited in vacts!! [IRlresiddasaibjerddrtat ed in
vacuo. The obtained oily material (11.5 g) was used in 20 next step

NMVR (CDd | $llrc]a)ge[ @lurhin plwomatogt8pl{yotiexame,: ethyl Gcetdtel= 2r1)3) give 283 g(@89 %?)of
3.08-4.20 (5H), 4.46 (1H
an aimed compound (3).
15 NMR (CDCls) 8 ppm : 1.41 (2/3 x 9H, s), 1.46 (1/3 x 9H, s), 1.53 (4H, m), 1.60-1.90 (2H),
1.98-2.50 (2H), 3.39-3.75 (3H), 3.73 (2/3 x 3H, s), 3.74(1/3 x 3H, s), 3.83 (1H, m), 4.27-4.47

(2H), 4.61-4.70 (1H).

@3->4 ‘
20 To a solution of the compound (3) (22.2 g, 67.4 mmol) in tetrahydrofuran (300
ml) was added 2.2 g (101mmol) of lithium borohydride under ice-cooling with stirring
and the resulting mixture was stirred for 3 h at the same temperature, allowed to warm
to room temperature, and stirred for 17h. To the reaction mixture was added methanol
(1 ml), iced water (500 ml), and 10 % hydrochloric acid aq. (35 ml), and the resulting
26  mixture was extracted with ethyl acetate (500 ml). The organic layer was washed with
water and brine, dried over sodium sulphate, and concentrated in vacuo to give 18.9 g
(98.1 %) of the compound (4) as an oil.
NMR (CDCls) & ppm : 1.42-1.90 (16H), 2.02-2.24 (1H), 3.34-3.92 (6H), 4.11 (1H, s), 4.28
(1H, br s), 4.88 (1H, m).
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n. (6) 6 ->7 26 To a solution of the conpound (6)

(19.16 g, 79.08 nmmmol ) in N, N di met hyl formam de (160 ml) was added
60 % sodi um hydride (3.48 g, 86.99 mmol) and the resulting m xture
was stirred for 20 min at 50 C. To the reaction m xture was added a

solution of 2-phenyl benzyl iodide (23.26 g, 79.08 mmol) in N N

di met hyl formam de (40 m) under ice-cooling with stirring, and the
resulting m xture 58
was stirreggfpisgh 40 mn at roomtenperature. The reaction mxture was

di ssolved in ethyl acetate (200 ml). The organic | ayer was washed
with wat er and brToresolutidnad tlveompound (4)KtB19 g,rﬂzs'lil Ipimal)em t@tmhytdmfumnt(rlé@ ed in
vacuo. The residue was sut}]ztect ed to silica um chrorrat ogr aphy

(hexane : anyas addedakZanbofriethylaming apé 873 gé%%pmlb@fmﬁth%wu onyl  aj ned
TS o A S et S
IR ' X 49

LR Lerr] ) S ane GRSl atah a8 nblodachblo b8k mpcary,

67.63; H, @h%:brgd\lhc }'h?eg ®48 washed with water and bFifté![@ied GverSsbditdn silph#teddid N,
13. 64% (7) St annous chl ori de di hydrate
(19. 32 g, 4dncatnrsl 1)1w:;amo diThs obsidb was Rijesteditorilicd gel colwiy chrromatographyl142

m ) and the solution was added to a solution of the corrpound (7)
(19. 32g, 47(h®@nﬁ’rr9¥h)$’1ﬁ¢?t@?|’r£1dl)“(w& 15448 g9f theraimed comprynddS)gstap @k rrj ng

Femer a0, iﬁﬁ%@%&l@ém ! QEEoF EhpahgnEil ot o8 @i ol 0 W 0 20893 e

conpentrat 391?%6 BGHO: %E%g!ylﬂa t@é§g%§ ~m) was added to the

resi due an ayer with water and brine, dried over
sodi um

®)5->6
To a solution of 15.48 g (47.43 mmol) of the compound (5) in methanol (400 ml)

15  was added 400 mg of p-toluenesulfonic acid and the resulting mixture was stirred for 15

h at room temperature. Triethylamine (1 ml) was added to the reaction mixture and the

resulting mixture was concentrated in vacuo. The residue was dissolved in 200 ml of

ethyl acetate and the organic layer was washed with water and brine, dried over sodium

sulphate, and concentrated in vacuo. The obtained oily material (11.5 g) was used. in
20  next step.

NMR (CDCls) 8 ppm : 1.48 (9H, s), 1.70 (1H, br s), 2.05 (2H, m), 3.08-4.20 (5H), 4.46 (1H,

m).

©®6->17

25 To a solution of the compound (6) (19.16 g, 79.08 mmol) in N, N-
dimethylformamide (160 ml) was added 60 % sodium hydride (3.48 g, 86.99 mmol) and
the resulting mixture was stirred for 20 min at 50 °C. To the reaction mixture was
added a solution of 2-phenylbenzyl iodide (23.26 g, 79.08 mmol) in N, N-

dimethylformamide (40 ml) under ice-cooling with stirring, and the resulting mixture
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20 sul phate, and concentrated in vacuo to give 18.09 g (100 %9 of the

ai med conpound (8) as an oil. NVR (CDCl [err]) [err] ppm 1.31
(2H, s), 1.45 (9H, s), 1.78-2.12 (2H), 2.68-2.90 (2H), 3.19-4.05
(4H), 4.38 (2H, d, J=3.0 Hz), 7.23-7.54 (9H). IR [err] (Film

3372, 1691, 1397, 1254, 1168, 1118 cnferr]. 25 El enrental anal ysi s

(75[ ggr | E[ ehk gg[lﬁkﬁ }hglﬁé’{p]mﬁ a%%&ﬁ un%e?tﬁfdrl The dreacc‘glon_/ndleure v&%ldcf&glé/ed &

7.07% ethyl a((e@te %20?) xgl) The organic layer was washed with water and brine, dried over
59 To a solution of the conpound (8) (13 84 g,

36. 18 ol koditimNnlpHate, and condemmatet il oadwe Tiee fe2idfie nap suljecteditiosilica gel

4- (2, 4-di oxot hi azol i di ne-5-yl i denenet hyl ) benzoic acid }9 02 g, 36.18
- nmol ), andcdiumpdhoonyitegraphy (hexehe: dihylrasetaty 5454) 9, 8i623189 g (74 %) ofithe ), and
1- et hyl - 3- (3-di nmet hyl ami nopropyl ) car bodi i m de hydrochloride (7.63 g, 39.80
5 o) aimedsempeERbEPat ure and t he resultlng mxture was stirred for Ih.

Ethyl acet WR (CRCH)3 {%%‘go ﬁgﬁ’a{) f‘?éj.ﬁ%t(ﬁi)t ?6 Bleﬁc(hfl?gr g eJ-zTJﬁz)Um

organic la ri'ne ver $o
sul phate, ang trated in vacuo. The re5|due was subjected to
silica gel col um' ¢ romat ogr aphy (chl orof orm: methanol = 49: 1) to give

20. 20 g (10R v%.« @find)h 2168, 164D, 1899 Q58] 1469, 1121lém1. NVR (CDCl [err]) [err] ppm
1.60-1.83 (1H), 2.05-2.25 (1H), 3.05-4.30 (6H), 4.37 (1H, d[err], J=11.0 -
Hz), 4. 42 @1¢mexu@ma}ysisxﬁzaﬁzm4%) 7. 20 7.60 (9H), 7.53 (2H, d[err], J=8.3
Hz), 7.82 (1H, s) 98 %)2 egr] J=8.3 Hz), 8.68 (1H, br s),
9.07 (1%, br s). Catod: G783 By $-P1 52%.7 3411, 1750, 1708, 1667, 1611,

1542, 1405 1318 12 6 C El enmrent al anaIyS|s
(C[ err] H[ err] N[ ef T err]g"é HlégﬁoN ﬂi&{/ cd. : C 66.54; H 5.75; N,
6. 85; %

; S, 5 Found: C 66 33; H 5.83; N 6.76; S,5.07
% ( 9) 9 -> 10 '
(n7->8
Stannous chloride dihydrate (19.32 g, 47.30 mmol) was dissolved in 2N sodium
15  hydroxide aq. (142 ml) and the solution was added to a solution of the compound (7)
(19.32g, 47.30 mmol) in ethanol (194 ml) under ice-cooling with stirring and the resulting
mixture was stirred for 1 h at the same temperature. The precipitate was filtered off
and the filtrate was concentrated in vacuo. Ethyl acetate (200 ml) was added to the
residue and the organic layer was washed with water and brine, dried over sodium
20 sulphate, and concentrated in vacuo to give 18.09 g (100 %) of the aimed compound (8) as
an oil.
NMR (CDCls) 8 ppm : 1.31 (2H, s), 1.45 (9H, s), 1.78-2.12 (2H), 2.68-2.90 (2H), 3.19-4.05
(4H), 4.38 (2H, d, J=3.0 Hz), 7.23-7.54 (9H).
IR v max (Film) : 3372, 1691, 1397, 1254, 1168, 1118 cm-1.
25  Elemental analysis (C2sHsoN203+0.5H203)
Caled. : C, 70.56; H, 7.98; N, 7.16%.

Found : C, 70.45; H, 7.89; N, 7.07%.
(8) 8->9
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To a solution of the conmpound (9) (21.87 g, 35.63 nmmol) in ethyl acetate
(100 M) 20 was added 4N hydrochloric acid in ethyl acetate (80 m) at

roomtenperature with stirring and the resulting m xture was stirred
for 2 h. The precipitation was coll ected to give 17.23 g (88 % of
t he hydrochl ori de derivative (10). NVR (DMSO-d[err]) [err] ppm 1.72

1 , 003 . By ,
((j[grr] 321273( H?? ’%1 5 Ogﬁ% Cg’%gs‘gﬁ@ﬁ@f]f%sg Eé)%sg?nwzl)ol 1711\159 (9H), 7(% (2H,
dierr ] J= g %etlﬁg]%ormg%gge gZ)O %ﬂ) fddd adddd 4-@2 @51&3ﬂ1aﬂilﬂfn@]&yhliéﬁelﬁetﬂi&)) 9. 05

(1H, (1H br), 11 .10 (1H, br),
12. 43 13 OQerzbid act .02 g, 36.18 mnidﬁ ah@ ll-rh]vdfdﬁﬂbénzotrﬂﬁﬁlt hyﬂﬂﬁ? (5. i478196 18705,
1637, 1610, 1541, 1300, 1153 cnjerr]. El emrental analy

( err] H emndnhdlj, and ]1@1;}&36{%@Fqlmeﬂhylaﬁ}mppl]og'l)carbod11m1de hydrochlornt%q7(ﬁ§ g 3@;80
61.12; H 5.34; N, 7.37; d, 6.22; S,5 63%

60 5  mmol) at room temperatxp'@@ﬁé th@resBElndg?mxﬂlregvafgtlrﬁqd for 1h,. Ethyl aeetate
S,5.49% - t
conpou nii ( ﬂﬂo I?.li Iv%s &%1%151 todi% wc%mxtuﬁe Th&organgnolaged' l%isﬂ?% rQ’flr#:gm

m d 1 W y i
R e Tt

di met hyl anmigagpée@yd Qxﬁ@féé@délhﬂh@ﬁr&iﬂﬂbmbhp (dhiteofoAR : metipanoD=293 Imgiye and
triethylamne (0.042 nm, 0.303 mvl) at roomtenperature and the resulting
m xture 20zomm%boﬁthedlm@fcommunﬁﬂ)yl acet ate (30 m ) was added to the
reacti on mxture. The

dried dQer WB|(GPC@|§EH§% eleoahg?}aall'ﬁ 2.08. 33151 %%&%ﬁ;’ S gﬂ&
ot hanol < 22 {1 558 7381 50, R0-FR5,REB, £ ?ﬁ? Yy, J=8 3 FACTAO0R & Tiogy

NMR ( CDCl 0, 7.6, 13.8 Hz 219228
(1H)( 3. 2%61% l—fiﬂ[ﬂgéwmsﬁlﬁlﬁ(é@f’gﬁm)g% 34 (1H, d, J= 12)0 Hz), 3.41

(1H, ddd, JR5: 4. @88 317, 175 17083 166'7 3605 1648411405, 1818, 189624162 {1 2Qi¢rtr | |
J=11.1 Hz), 4.35 (1H d[err], J=11.1 Hz), 4.52 (1H, dq, J=2.6, 7.3 Hz),
7.24- Eleiieial 4d:Byis (CaaH4NgSP) d, J=7.8 Hz), 7.78 (1H, s), 7.94 (2H, d,
J=8.5 Hz), 8.25 (1H t, J=5.0 Hz)

15 Caled. : C, 66.54; H, 5.75; N, 6.85;S,5.22 %.

Found : C, 66.33; H, 5.83; N, 6.76; S,5.07 %.

©®9->10
To a solution of the compound (9) (21.87 g, 35.63 mmol) in ethy! acetate (100 ml)
20 was added 4N hydrochloric acid in ethyl acetate (80 ml) at room temperature with
stirring and the resulting mixture was stirred for 2h. The precipitation was collected
to give 17.23 g (88 %) of the hydrochloride derivative (10).
NMR (DMSO-de) 8 ppm : 1.72 (1H, m), 2.07 (1H, m), 3.00-3.92 (5H), 4.12-4.22 (1H), 4.36
(1H, das, J=11.3 Hz), 4.39 (1H, das, J=11.3 Hz), 7.20-7.59 (9H), 7.71 (2H, das, J=8.2 Hz),
25 7.84 (1H, s), 8.05 (2H, das, J=8.2 Hz), 9.05 (1H, t, J=5.6 Hz), 9.22-9.72 (1H, br), 11.80-
12.10 (1H, br), 12.43-13.00 (1H, br).
IR v max (KBr) : 3421, 3237, 1748, 1705, 1637, 1610, 1541, 1300, 11563 cm-1.
Elemental analysis (C20H2sN3C1SO4+1.1H20)
Caled. : C, 61.12; H, 5.34; N, 7.37; Cl, 6.22; 5,5.63%.
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IR [err] (KBr) : 3405, 3058, 1749, 1708, 1655, 1624, 1577, 1317, 1152

cnjerr]. Elenental analysis (CJerr]JHerr]Nerr]SJerr] O0.5Herr]O
20 Calcd. : C 70.67; H 4.97; N, 5.75; S,4.39%
Found: C, 70.75; H 4.98; N, 5.68; S, 4.49% The conpounds

(A-2) to (A-57) were synthesized in a manner simlar to that

giscri bed i Feﬁ Pf@gﬁ‘f(% ppgl 5-EQGN,C’(F;§§|C5156§‘§rSe5 gipwn in Tables 1 to 6. 25

-Y[err]-Y[err] NI\/R(CDCI[err]) No.

8 ppm [err] 4.24 (1H, d[err], J
=11.1 Hz) (Qo)10->A-1 4.35 (1H, d[err],
J=11.1 Hz) 7.78 (1H, s)
[err] 4. 34 ( Te,a sglusion]of the compognd10) (111.4 mg,A.202 mmol) in N, N-

4.48 (1H, d[err rr
7 77 E 1ﬁ.| g meth]yiformam1Ae 2 ml))were added 2-benzoyl benzoic acid (50.4 mg, 0. 22{'3_[ 135101)2}1 s)

[err]

4.41 ( 1H °x bet Oﬂ?gols hygsate (34.1 mg, 0.523 mumbf {-bihy13.3- [€rT]
4.50 (1K, qgﬁé&b}amlno};rgpﬁk‘é@odnmlde hydrochloride (42.7 mg, 0.223 mmol), and

7.77 (1H, s) 35 (1H,
dierr], J =didth§ldnfine (0.042 ml, A:3803 mmol) at room temperature and the resultmg mixtdred6 (1H,
d[err], J =11.8 Hz) [err] 7.78

(1H, s) was stirred for 2b. Ethyl acetate (30 ml) was[added to the reactiomjmixtuget HThd[ err ],
z}_}_ EIL_ %g organic laseerGwas washed with water and brine, dried over SOlelm7§_u1€1}1 ( 15?1)(1 dierr], J
' concentrated in vacuo. The residue was subjected to silica gel column chromatography

(chloroform : methanol = 100 : 1) to give 94.1 mg (64.6 %) of the aimed compound (A-1).
NMR (CDCls) 8 ppm : 1.81 (1H, ddd, J=5.0, 7.6, 13.8 Hz), 2.19-2.28 (1H), 3.25 (1H, dd,
J=4.1, 12.0 Hz), 3.34 (1H, d, J=12.0 Hz), 3.41 (1H, ddd, J=5.4, 6.9, 14.1 Hz), 3.87-3.95 (2H),
16 4.24 (1H, das, J=11.1 Hz), 4.35 (1H, das, J=11.1 Hz), 4.562 (1H, dq, J=2.6, 7.3 Hz), 7.24-
7.62 (18H), 7.74 (2H, d, J=7.8 Hz), 7.78 (1H, s), 7.94 (2H, d, J=8.5 Hz), 8.25 (1H, t, J=5.0
Ha).
IR v mex (KBr) : 3405, 30568, 1749, 1708, 1655, 1624; 1677, 1317, 11562 cm!.
Elemental analysis (C4sHssN3SOs+0.5H20)
20 Caled. : C, 70.67; H, 4.97; N, 5.75; S,4.39%.

Found : C, 70.75; H, 4.98; N, 5.68; S,4.49%.

The compounds (A-2) to (A-57) were synthesized in a manner similar to that
described in the above method. The results were shown in Tables 1 to 6.

25
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(1H

[err] 4.41 (1H, d[err], J =11.1 Hz) A-7 [err] 4. 47
dlerr], J =11.1 Hz) 7.70 (1H, s)
[err] 4.39 (1H, d[err], J =11.0 Hz) A-8
4.48 (1H, d[err], J =11.0 Hz)
7.79 (1H, s [err] 4.34 (1H,
dierr], J Q)fhl.eé Hz) A-9 4.45 (1H,
dierr], J =11.3 Hz) o] o) [err] 7.80
(1H, s) : N X 4.33 (1/2x1H, d[err],
J =11.4 Hz) R1O"'C(H eV 4.37 (1/2x1H,
dlerr], J =11.7 Hz) _rﬁ] ' o - 4.43
(1/2x1H, d[err], J =11.4 Hz) A-'10
4.49 (1/2x1H, d[err], J =11.7 Hz)
(71/72x(1ﬁ/ 2)5()1H, ®h1\11)0und Rt -Y1-y2 NM;})%:DCM " 82Tabl e 2
] 0. m
[err] 0 _- erri-YLerr B NVR
(CDC[err]) o] 24 (1H, AB,J=11.1.HZ)
[err] ppm A-1 e 4.35 (1H, das, J=11(138B0 - d[ err])
A-11 [lerr] OO 3 3815 p)
[err] . [ 7-8Z2(YHS) o5 — gerr]
4.22 (1H, d[efr], J d11. A- 1434 (H, das,[Js71118 Ha)
O 4.33 (1H, [d[ef?], | 4 Hz) O O 4.48 (1H, das, J =11.§ Hp) |
7.82 (1H s) A-13 7.77(1H, 8) [err]
4.22 (1H, d[eTT, 317 FH2) 0 A1
4.33 (1H dlefr], J =11.m\ 0 441 @H
Fé?}](lH, K - F ¢ O O | 4.25 (1H, dfefr], J
=11.3 Hz) 7 T6 O 3% (IA dlerr],
J =11.3 ?—IZ) %9 4.41 (1H, dA.B,J=12.0H?).(77 (1H, S)]
4.24 (1H d[err]A-4 1 O O 14.50 (1H, das, J =12.0 Hz)
4.34 (1H, d[efr], J 91 Hz) 7.77 (1H, 8
7.78 (1H, s) A o) 25 ({1H,
dierr], J =11 1_AH2 18 9 i-iggg,ﬁ,?ﬂ-ggz% O 4[36
=A< . , , J =11. Z
? ?[1&,”]55 R e | (T U - [118 (. )
O
o 4.40 (1H, das, J =11.1 Hz)
A-6 O 4.48 (1H, das, J =11.1 Hz)
O  [TTLAH, 9
| O e 4.41 (1H, das, J =11.1 Hz)
AT 4.47 (1H, das, J =11.1 Hz)
D 7.70 (1H, 8)
O ©9 4.39 (1H, das, J =11.0 Hz)
A8 X 4.48 (1H, das, J =11.0 Hz)
O 7.79 (1H, §)
O 0 4.34 (1H, das, J =11.3 Hz)
A-9 X 4.45 (1H, das, J =11.3 Hz)
O 7.80 (1H, s)
4.33 (1/2x1H, dap, J =11.4 Hz)
%4 4.37 (1/2x1H, das, J =11.7 Hz)
A10 O 4.43 (1/2x1H, das, J =11.4 Hz)
O | 4.49 (1/2x1H, dag, J =11.7 Hz)
7.79 (U2x1H, s)
7.82 (1/2x1H, s)
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[err] 4.23 (1H, d[err], J =11.4 Hz) A-19
0 4.34 (1H, d[err], J =11.4 Hz)
7.80 (1H, s) [err]
4.25 (1H, d[err], J =11.2 Hz) A- 20 [err] 4.36 (1H,
dierr], J =1.1.2 Hz) : 7.58 (1H, B)
63 Tablgpl e 3 [err]
Conmpound -Y[err]-Y[err] BO NMVB (CDCl [err])
No. - N sferrl ppm
4.22 (1H, dlerr], J =11.1 o---C,rHA- _L_NH [err]
4.33 (1H, d[err], J =11.1 NV % 7.78
(1H, s) ) (1H, J[err], J =11.1 Hz)
A- 22 O 4.36 (1H, d[err], J =11.1 Hz)
7.77 (1H, s) . [err] 4.25 (1H, d[err], J
=11. 3 Hz) A—P3 NMR 3 (1A, d[err], J
-11. 3 Hz) C°“§’°‘{ﬁd Yy B sgsml?eh? 77 (1H, s)
[err] 43R HH—dferg =t ) =27
O 4.41 (1H, d[¢rr], J F11. (DMSO—dg)
7.69 (1H, s) A-11 NS Qe[433 (2H, ) 4. 23 (1H,
dierr], J =11.3|Hz) | 7.82 (1H, Per r ] 4 41
(1H, d[err], J #3+& 5 7769 (1H, s)
4.20 (1H, d[err]}, J =11]3 HZF ©O Al4Z2 (1H, das, J =11.4 Hz) o)
4.33 (1H, d[err], A-r11[3 HzN O [4.33 (1H, dag, J =11.4 Hz)
7.83 (1H, s) = err]7.82 (1H, s) 2.30| (3H, s)
[err] A2 HH—dt-er+ i —3—=t12 1) - 2T
S 4.34 (1H, d[ e85 11 3 He ) " F—58—1H )
4.26 (1H, d[err]l, J =11}4 Hy¥"© 4.22 (1H, das, J =11.4 Hz)
A-14 O [4.83 (1H, das, J =11.4 Hz)
7.81 (1H, s)
A-15 - - : -
o 4.25 (1H, das, J =11.3 Hz)
A-16 O |4.36 (1H, das, J =11.3 Hz)
O O . 7.77 (1H, §)
ol 4.24 (1H, dag, J =11.1 Hz)
A-17 N O |4.34 (1H, das, J =11.1 Hz)
L3 7.78 (1H, )
e 4.25 (1H, das, J =11.1 Hz)
A-18 N O [4.36 (1H, das, J=11.1 Hz)
| g |7.79 1H, )
Co 4.23 (1H, das, J =11.4 Hz)
A-19 S O |4.34 1H, dag, J =11.4 Hz)
| 7.80 (1H, s)
°o 4.25 (1H, das, J =11.2 Hz)
A-20 S [4.36 (1H, das, J =11.2 Hz)
O O . 7.58 (1H, )
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A- 28 S 4.37 (1H, dlerr], J =11.4 Hz)
;. §|6 (iH, s) 64
abl e [err]
Cngrrpound Rl err] NI\/I[?(CiDCI[err])
: err]ppm A-29
5.27 (1H, sTable3 7.78 (1H, s)
A- 30 4.23 (1H a[err], &B=11.1Hz)
4.31 (1H, d[err], J = 11. 1Hz) s [err] 4. 42
(1H, d[err], J =11.7Hz) o.- -3!3'4 1_NH 4.51
Eiﬂ dgerr], J =11. 7Hz) Syi—y2 o [err] 7.78
, S 4.32 (1H, d[err], J =
ﬁ gHzg “A-32 4.41 (1H, d[err], J =
. 9Hz 7.78 (1H s)
4.45 (1H, d[errma—==%29H =33 err |
4.50 (1H d[err]®O3PSHY opp) -yiye B NI“H;(CDCH) Br
7.75 (1H, s) 0. PP s6t1H, d[err],
J = 12. 5Hy) AT 0 er r |4.221GH, dfsed =110 Ho) 12, 5Hz)
7.77 (1H ) A-21 O 14.33 (1H, das, J=11.1 HE)05 ([LH,
g%err%, j = 13.:sz O 3M5e 778 (1H, 8) 4. 10 (1H,
err], = 12. 342) 7. 69 (1H,
S) | A- 36 ®0 - [ el4d6 OH, das, J&13Q HAH, dferr], J =
11, 4Hz) A-22 0 19906 b, dl2111HZ = [L1. 4Hz)
4.38 (1H, d[err]{, J = 11. 6 O o 7.77 QH, s)
o NH, 4.25 (1H, das, J =11.3 Hz)
A-23 O |4.33 (1H, das, J =11.3 H2)
O O - 7.77 (1H, )
o NHA 4.34 (1H, das, J =11.4 Hz)
A-24 O l4.41 (1H, das, J =11.4 Hz)
R 769 (IHL. 9
. O
o F 4.23 (1H, das, J =11.3 Hz)
A-25 O |4.41 (1H, das, J =11.3 Hz)
O, | pams
©o 4.20 (1H, das, J =11.3 Hz)
A-26 O [4.33 (1H, das, J =11.3 Hz)
(L1 783 (1H, 9
°q 2.30 (3H, s)
4.22 (1H, das, J =11.2 Hz)
A-27 O 0 S 434 U1, dus, J=11.3 Ho)
Me 7.58 (1H, 8)
O
9 4.26 (1H, dag, J =11.4 Hz)
A-28 S |4.37 (1H, das, J =11.4 Hz)
0L | e
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A- 37 4.49 (1H, d[err], J = 11.6Hz)
7.76 (1H, s) [err] 4.31 (1H, d[err], J
= 11. 3Hz) A- 38 4.41 (1H, dlerr], J
=11. 3Hz) 7.76 (1H, s)
65 le 5 [err] Conmpound R err]
NVR ( CDO [E?&?? No. ppm
4.24 (1H, dlerr], J = 11. 7Hz) Oa39 © 4. 33
(1H, d[err], J = 11.7Hz) \ N s’I(NH[err] 7.74 (1H,s)
4.62 (1H, d[err], J = 12.3Hz)R°"'<,\,(H pZ 4.73
(1H, d[err], J = 12.3Hz) Oo y O [err] 7.75
(1H, s) A- 41 3.68 (3H, s)
7.75 (1H, s) O ] 4.48 (1H, dlerr], J =
12. OHz) A-42 [err] F 4.56 (1H, d[err], J
=12. OHz) 7.70 (1H, s)
4.51 (1H, d[err]=d—=tiAH) A3 [err]
4.63 (1H, d[err] ,C‘bml\l;:ouff. 7HzZ) Rt NMR (CDCl) [ oy 7.78
(1H, s) 0. Fer+] Vich? : r], J =
11. 1Hz) A- 44 errik. 4.29 (1H, d[grr], J =
11. 1Hz) A-29 %%gﬁg 7.75 (1H, s)
[err] 4,20 (AH tBrr1 A = 11, 1Hz) A- 45
[err] 4.32 (1H d[err]|, J ~1Hz)
7.75 (1H s) 3 [[4I28](1H, das, J = 114MR5 (1H, d[err], J =
11. 1Hz) X395 O [er 3l (1H, dasAd 82101 d[drr], J =
11. 1Hz) F 7.72 (1H, s)
[err] 4.29 (1H, |d[ e , Me= 11. ) - 47
4.40 (1H, dlerr]| Jyz11.[7 !‘i E%SH’M'JJ;';H% 7.77 (1H,
s) O 7_78(1223*3"(1|3|,'5I[z%rr], J = 12. 3tp)
4.32 (1H, das, J = 11.9Hz)
A-32 O 4.41 (1H, das, J = 11.9Hz)
7.78 (1H, 5)
4.45 (1H, das, J = 12.9H7)
A-33 C(\ 4.50 (1H, das, J = 12.9Hz)
Br 7.75 (1H, s)
4.36 (1H, das, J = 12.5H2)
A-34 @:\ 4.42 (1H, das, J = 12.5Hz)
| 7.77 (H, §)
O 4.05 (1H, das, J = 12.3Hz)
A-835 O 4.10 (1H, das, J = 12.3Hz2)
O 7.69 (1H, s) .
O 4.30 (1H, das, J = 11.4Hz)
A-36 % 4.39 (1H, das, J = 11.4Hz)
4.38 (1H, das, J = 11.6Hz)
A-37 _ 4.49 (1H, dag, J = 11.6Hz)
s 4 7.76 (1H, 8)
4.31 (1H, das, J = 11.3Hz2)
A-38 A\ 4.41 (1H, das, J = 11.3Hz)
L 7.76 (1H, §)
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A- 48 4.50 (1H, d[err], J = 12.3Hz) A- 48

[err] 7.77 (1H, s) 66
Table 6 [err] * Conmpound
NVR (CDCl [err]) No. E NH

8ppm [err] 4.25 (1H, d, J

=11. 4Hz) Tabledy 49 [err] 4.35 (1H, d[err], J =

11. 4Hz) o O  6.69(1H dd, J =
11. 4, 15. 3Hz) ; N erstly, 7.01 (1H, d, J =
15. 3Hz) R'Qu&nh H AN 25 (1H, dlerr], J =
11. 1Hz) A- 50 Og Terfl © 4.32(1H dlerr], J =
11. 1Hz) 7.60 (1H, s)

[err] 1.60-2.25 (4H, m, 2.69 ( rr) [err]
4.23 (1H, d[err], J = 11.1Hz) F [err]
4.34 (1H, d[err], J = 11.1Hz) [err]
4.46 (1H, m Eerrd 4—35 (1H,
dlerr], J = 11. 7pgmpound Wg DCy 4 d6(1H
dierr], J = 11. 7z No: ppm

Larr
e+

: 6454(1H, d, J
4.24 OH[ &6/ ¥ = 11.7H2Y. 75 |[(1H, s)
433X 2HOME) J = 11.7HZ)- 53

= 12. 6Hz)
[err] A-894. 2

[err] 4.34 (1H, d[err] 7.74 (1H, s)

6. 92 (lH, t, J:—75HZ) [c“]
[err] 4.25(1H, d[er 4.62 1HALRAJT = 12.3H7) [err]
4.36(1H, d[err],} J x4b 4+ 473 (1H, das, J = 12.3Hz)

6.64 (1H s) 7.75 (1H[ &' 1 ]

[err] 4.2b_(1H, d[ 1, . : A- 55

Ese%](lH d, J 4 ij 5414?5 iter @ :11' 12‘&6)8(3H ) [err]

. \ , = ‘ . ) err

4.26 (1H, d[err] JA=111.4H2) A-56 [7.75(1H,8) [err]

4.36(1H, d[err],|J = 11.4Hz) MeO

7.79 (1H s) 448 1H, 88/ fE 12007 8- 03 (1H )
[err] A-42 @ PneT [alse dH-dasla 4H2)oHz) A- 57
4.34(1H, dlerr],|J =11. 4Hz) 0 7.70 AH. §)

@(\ 4.51 (1H, das, J = 11.7Hz)
A-43 N«\@ 463 (1H, dap, J = 11.7Hz)

7.78 (1H, s)

O 4.20 (1Y, dag, J = 11.1Hz)

A-44 CF3  [4.29 (1H, das, J = 11.1Hz)

O 7.75 (1H, s) |

O 4.20 (1H, dasp, J = 11.1Hz)

A-45 NO2  14.32 (1H, das, J = 11.1Hz)
| O 7.75 (1H, s)

Q 4.25 (1H, das, J = 11.1Hz)

A-46 NH2 1439 1H, dap, J = 11.1Hz)
O 7.72 (1H, s)

O 4.29 (1H, das, J = 11.7Hz)
A-47 4.40 (1H, das, J = 11.7HZ)
@ 7.77 (1H, )

@\ 4.45 (1H, das, J = 12.3Hz)
A-48 o __@ 4.50 (1H, das, J = 12.3Hz)

7.77 (1H, s)
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67 Exanpl e 58 (Method A-2)

[err] ' 0 (1) 8->
11 5 To a solution of the conpound (8) (1.16 g, 3.0 mol)

whi ch was prepared in Exanple 1 in dinethylformam de (30 ml) were
added thlquPQ;Z 5-di carboxylic acid nonodi phenyl net hyl ester (1.0 g,

3.0 nnDI) hydroxybenzotrlazole hydrate (450 ng, 3.3 nmol ), and
1-et hyl - 3- ( 3- d|nethylanlnopropyl)carbodlpn1de hydrochlorlde (640 ny, 3.3
‘ Oll —xz -X3

—J X3 0
Compound ) NMR (CDCls)
No. E\n'NH S ppm
' o)

4.25 (1H, das, J = 11.4Hz)
4.35 (1H, das, J = 11.4Hz)
6.69 (1H, dd, J =11.4, 15.3Hz)
7.01 (1H, d, J = 15.3Hz2)

0
oK
A-49 L NH
H O
o
aso | 7 5
50 T
. o}
£
AB1 mNH
@]
: O
4.36 (1H, das, J = 11.7Hz)

A-52 NH 654 1K d, J = 12.6H2)

o |775(H. 8
~ 4.25 (1H, das, J = 12.0Hz)
A-53 \/\/\r«NH 4.34 (1H, das, J = 12.0Hz)

S‘\g 6.92 (1H. t, J = 7.5Hz)
o]

4.25 (1H, das, J =11.1Hz)
4.32 (1H, das, J =11,1Hz)
7.60 (1H, s)

1.60-2.26 (4H, m), 2.69 (2H, m)
4.23 (1H, das, J =11.1Hz)

4.34 (1H, das, J = 11.1Hz)

4.46 (1H, m)

4.25 (1H, das, J =11.7THz)

4.25 (1H, das, J =11.4Hz)
4.36 (1H, das, J = 11.4Hz)

oX
A-b4 m(NH

3 6.64 (1H. &)
o)
SJ(NH 4.25 (1H, daz, J = 11.1Hz)
A-55 4.34 (1H, das, J = 11.1Hz)
/ J] ¢2
V\f\«o 6.46 (1H, d, J = 14.4Hz7)
o 4.26 (1H, das, J = 11.4H2)
_ N 4.36 (1H, das, J = 11.4Hz)
A-56 s\‘(NH 7.79 (1H, s)
o 8.03 (1H. &)
)
- s, |428QH dw, I= 1140
4.34 (1H, das, J = 11.4Hz)
0
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mmol ) at roomtenperature and the resulting m xture was stirred for 17h.
The reaction 10 m xture was poured into water. To this m xture was added
2N hydrochloric acid aq. for

68 adjusting acidic condition and resulting m xture was
extracted with ethyl acetate. The organi c | ayer was washed with 5 %
sodi um hy r EA.- wat er, and bri ne, dried over sodium
sul phat e, E&Q%ﬁigo%%c(fe%%?!?égt egﬂl n vacuo. The residue was subjected to

silica gel colum chromatogr ppy ( ane : ethyl acetate = 3: 1) to give
0

1.51 g (71 % of 5 the & ound(ll). o NVR (CDC [err]) [err]
ppm 1.46 (9H, s), (1H m, %218 (1 40 2N 3.45-3.70
(2H), 3.90- el d 205- 4. 25 (14, 4. bt r L) Hz), 4. 42
(1H, d[err] ~NT Hr) . 7.05 (1H, 20750(28 7.79 (1H d,

J =4.0 Hz), 8.75A41% m. 10 (2) 11 -> 1 11 (T) a sol ution
of the conmpound (11) (1.51 g, 2.15 mmol) in nethanol (15 m ) and
di met hyl sul foxide (5 m) was added 1N potassi um hydroxide ag. (4 m) and

t he resulting m xt ure was stiored for 17.5 h at roomtenperature.
Met hanol regﬁed by atl g i mycoyet the residue was
di ssol ved in aaé"wa paghed—i5—wth~ether. To the

aqueous |ayer was added 2 h ochI oric acl d aqz)"ﬁ‘aB‘f|4 adj usting
acidic condition and the m x e Vs extracted with ethyl acetate. The

organi c | ayer was washed with water and brine, dried over sodium

sul fate, and concentrat gd |n vacuo to give 1.16 g (100 &9 of the

corrpound (12). err]s) [err] ppm 1.47 QW 379 (1H
2,13 (1 p..g;:é\ g Pxigagion o) on

405425( (x'ﬂl [eP'l'] J=11.1 Hz), 4.41 [err], J 111Hz)

720760(10H) 773(1H d, J -40Hz) 8.65 (1H, mM>S 14 (3) 12 ->

To a solution of the conpound (12) (1.15g, 2.1 nmol) in
tetrahydrofuran (200 M) 25 were added triethylamne (0.3 n) and et hyl

chl orocarbonate (9.2 m ) under ice-cooling with stirring and the
resulting m xtur mas stirred for 1 hoat the sane tenperature.
s 1) HCI
> Nlaoc!1 |/ (°-
\rrNH 2) HOOO
! & .,
o}

CC M
SRR

A-58

OIZ

1)8->11

- b To a solution of the compound (8) (1.16 g, 3.0 mmol) which was prepared in
Example 1 in dimethylformamide (30 ml) were added thiophen-2,5-dicarboxylic acid
monodiphenylmethylester (1.0 g, 3.0 mmol), 1-hydroxybenzotriazole hydrate (450 mg, 3.3
mmol), and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (640 mg, 3.3
mmol) at room temperature and the resulting mixture was stirred for 17h. The reaction

10  mixture was poured into water. To this mixture was added 2N hydrochloric acid aq. for
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The precipitated salts were filtered off and the filtrate was added

dropwi se to the suspensi on of sodi um borohydride (0.24 g, 6.3 mmol)
in water at roomtenperature and the resulting m xture was stirred
for 3.5 h. The reaction m xture was poured into water.

69 To the mxture was added 2N hydrochloric acid aq. for

adj usting aci.di.c _condi i qgn. t - . i 1 r d
st 00, gl RN LA Pios ik Mhd LRGALKMA Sl So Kb 204
sodi um hydr&gﬁﬁﬁ@%ﬁ?%& SaBibd witRb 9 sodfiA h?ﬂio?@ncagﬁdnﬁﬁia /Shats dhd Brigy! f at e,
and concentrated i'n vacuo to give 1.11 g (99% of the al cohol derivative

(13). 5 MR (vePsddienshiphhes, ahd piitenttatdd i S4duos ) Thelrebllug wa6 silfjedted @. 50
(1H, n), 3.10-3.40 (2H), 3.45-3.65 (2% 3.90-4.25 (2H), 4.38 (2H,
m, 4.82 (2¢ilicsgel clngd chitmatdgraphg (Sxppg ; ethylgetatad 3(: Abtq)give 1.51 g (BL Bref1 H,
n. 4) 13 -> 14 10 To a solution of oxaryl chloride
(0.282 M, theaimpdpeompoyndi (LW or onet hane (5 m) was added dropw se a

| uti f | sul f oxi . . ' j h
(2 i) a - SEEE YR 96 it o T on SR ) g 040 RIS
(1) ¢ e et _ 10 "
(13 (1. Lo, e 8 B L B e e P e

resul ting nyRb g HEs2051.50 (20H), 4D (14, 1=50Hzt8.THOQH, mdnper ature. The
reaction mxture was diluted with chloroform The organi c | ayer was
washed with 2N hydrochloric acid ag., 5 % sodi um hydrogencar bonat e

ag., water, and brine, dried over sodiumsulfate, concentrated in vacuo.
The restQue® 11->12 ygg subj ected to silica gel colum chromat ography

e 14y 5854 8frian Lok sbBphind o 061 e 2 1R e Eirkinothalol G mf ol ¢

conpound (14). ayer cnrorma ap exane I ethyl
acetate = Ilgimlkhylsulfoxide\y 1l &R AdREMN %({t%s{dm BPdRoxidd -ad./ %(x@lb"ané Yhe r@s@@iﬁ%--so
(1H), 2.14 (1H, m, 3.10-3.40 (2H), 3.50-3.70 2H), 3.98 (1H, ,
4.05-4. 25 (dliftnredwast{rpdd forll7.5 h 2ro0n demph@bbure.7 . M8thahdl, wak rethovedby Hz) ,
7.71 (1H, d, J = 3.8 Hz), 8.84(1H m, 9.93 (1H s). 25 (5) 14 -> 15
To a sol ut i emcertrating ivopen tle Yesifue w9 dissplyved inAgataryainyl theymixinrrevwas yvaghed] )
were 15  with ether. To the aqueous layer was added 2N hydrochloric acid aq. for adjusting

acidic condition and the mixture was extracted with ethyl acetate. The organic layer

was washed with water and brine, dried over sodium sulfate, and concentrated in vacuo

to give 1.16 g (100 %) of t_he compound (12).

NMR (CDCls) 8 ppm : 1.47 (9H, s), 1.79 (1H, m), 2.13 (1H, m), 3.20-3.45 (2H), 3.45-3.70

20  (ZH), 3.90-4.05 (1H), 4.05-4.25 (1H), 4.34 (1H, das, J=11.1 Hz), 4.41 (1H, das, J=11.1 Hz),

7.20-7.60 (10H), 7.77 (1H, d, J =4.0 Hz), 8.65 (1H, m).

3 12->13
To a solution of the compound (12) (1.15g, 2.1 mmol) in tetrahydrofuran (20 m})
25  were added triethylamine (0.3 ml) and ethyl chlorocarbonate (0.2 ml) under ice-cooling
with stirring and the resulting mixture was stirred for 1 h at the same temperature.
The precipitated salts were filtered off and the filtrate was added dropwise to the
suspension of sodium borohydride (0.24 g, 6.3 mmol) in water at room temperature and

the resulting mixture was stirred for 3.5 h. The reaction mixture was poured into water.
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added thiazolidiendion (240 nmg, 2.1 mmol ), 1M solution of piperidine in

toluene (0.17 nm), and 1M solution of acetic acid in toluene (0.17
m) and the resulting mxture was heated at reflux for 16.5 h. After
removi ng the solvent by concentrating in vacuo, the residue

70 mas subjected to silica gel colum chronmatography

(chl orof or 1 d
conpound ( Tg)tf‘mmlx : wag eﬁi gl}l)ehryt dg?"?rhlooﬁgtaglg(gda r@ﬁ%rsﬁﬂg geids @coﬁc}g&hﬂ ﬁ?&gﬁyl

acetate = li é%n% muéure widextracted wWitlPéthyl acetate. The organlﬂ@eﬁwmaMd WAtHH8)

was synt he5| . manner simlar to that described in

synthesi s Gfawdr8 %:gbanﬁu Rfdrofenkhrionatd dof) evatanpod bhring, glrledmvmdmnesmfaysl ng
t he corrpound (15) as a starting material. gCDCI err]

[err] ppm ahd Zﬁacianﬁﬁte(ilh-l)lam@ mgn@ 130 g (BRfe) otathgelcshﬂzlsieflxﬁbwe @3%70-4. 19 (2H)

4 40-4.80 N0 (C{? PRF!'_lrﬁs (oK, @71%118%&11{1 250%&5‘5& 3055 ﬁ%@ﬁ%%?’?%

N, 589 ?hé) Soocharlam 4 B8] pp LR, oyl AT s

El enent al ?g% Cerr]Herr]Nerr]Jerr]F 05H[err]O) 15
Cal cd.: %{%@441 N,5.57; S,8.50; F,2.52% Found:

C, 65. 25; H 4.49; N, 5.61; S,8.64; F,2.48% The corrpounds
(A-59) to (A-66) were synthesized in a manner simlar to that
descri bed i@ the ldbove net hod. The results were shown in Table 7. 20

10 To a solution of oxaryl chloride (0.282 ml, 3.2 mmol) in dichloromethane (6 ml)
was added dropwise a solution of dimethylsulfoxide (0.456 ml, 6.3 mmol) in
dichloromethane (1 ml) at -78 °C. After this mi:?ture was stirred for 10 min at the same
temperature, to this mixture was added dropwise a solution of the compound (13) (1.1g,
2.1 mmol) in dichloroﬁethane (5 ml) over 15 min and the resulting mixture was stirred

15 for 1.5 h at room temperature. The reaction mixture was diluted with chloroform. The
organic layer was washed with 2N hydrochloric acid aq., 5 % sodium hydrogencarbonate
aq., water, and brine, dried over sodium sulfate, concentrated in vacﬁo. The residue
was subjected to silica gel column chromatography (hexane : ethyl acetate =3:1to 1: 1
to give 0.91 g (83 %) of the compound (14).

20 Thin layer chromatography : Rf = 0.4 (hexane : ethyl acetate =1: 1)

NMR (CDCls) & ppm : 1.47 (9H, s), 1.60-1.80 (1H), 2.14 (1H, m), 3.10-3.40 (2H), 3.50-3.70
(2H), 3.98 (1H, m), 4.05-4.25 (1H), 4.39 (2H, m), 7.25-7.565 (9H), 7.58 (1H, d, J = 4.0 Hz),
7.71 (1H, d, J = 8.8 Hz), 8.84(1H, m), 9.93 (1H, s).

25 (B)14->15
To a solution of the compound (14) (900 mg, 1.73 mmol) in toluene (20 ml) were
added thiazolidiendion (240 mg, 2.1 mmol), 1M solution of piperidine in toluene (0.17 ml),
and 1M solution of acetic acid in toluene (0.17 ml) and the resulting mixture was heated

at reflux for 16.5h. After removing the solvent by concentrating in vacuo, the residue

70



71 Table 7 [err] - Conpound -GJ-Xerr]-

B NVR(CDCl [err]) No. [err] ppm

[err] 4.25 (1H, d[err], J =11.2Hz) A- 58

[err] O 4.36 (1H, d[err], J =11.2Hz)

[err] 7.89 (1H, s) [err] 4.25
2156 ?g_ar "] tvg? Fiibjec%edz tffhgzﬁzgjal column cﬁi‘omatography (chloroforng QF‘P 1=100:1) to

Z' ]7_2 g$5 S%lve 610 mg (27%)Oofthe almed(%omp[)@ﬁd J15). o a 32 (ZEH( 13[ eﬂ ]er r!], :‘]
- 11. 4Hz) Thin layer chromatography : Rf = 0.2/(hexakhl: efhlyl acetate =1: 1) [err]
4.28 (1H, d[err], J =11.1 f A-61 [err] S
4.39 (1H, d[err], J = 11.1Hz) [err]

7.50 (1H, s) [err] [err] -
O 4.27 $1H® dper A188 J =11. 0Hz) [err] 4.39
E é'r_l ’r] derr], J zlihggozx%liqqndéfpéﬁ fas §yn§hislze§|;&? mJnEi‘lré; Limilar to that described in

j' g’g E i:’ g rd{y}mhe is o}iilh%ound (A-1) from t.gg (éoinpound (9) in Example 1 using the 0
4.38 ( )1Hi de&msdundmma@zamng material, L st 1o (M a0

=3. . , S

[err] NMR (CB,CBBS mixhi, ld[)‘dr%] (1H} 22412323d1), 3.20-3.66 (3H), B-7058.19 (2H), 4.25

O 4.35 (1H dlerr], 121
6.77 (119 s{1H, das, -112Hz)436(1 dss, J  3}.2jH2), 4.40-4.60 (1), BOSGH, 7y, 7.4 G 1d, 7

W e '( }Ezé[ JEETY:7) 7%6?70 (15H), 7.57 (ﬂl,eé,r,]] =~ 40Hz), 7.79 31, my L9 (1H, 9, 818 (1H, ¢

(1H d, J =gn 88 hH, m). |
IR v max (nujol) : 1747, 1706, 1597, 1293 cm-1.
Elemental analysis (C41H32N30sS2F « 0.5H20)
15 Calcd. : C,65.24; H,4.41; N,5.57; S,8.50; F,2.52%.
Found : C,65.25; H,4.49; N,5.61; S,8.64; F,2.48%.

The compounds (A-59) to (A-66) were synthesized in a manner similar to that

described in the above method. The results were shown in Table 7.

20
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A- 67

nmol )

acetate

(1H),

2.34-2.42

Exanpl e 67 (thhod A-3) [err]

(1) 16 -> 17 5

(4.17 q,

aci d

18 h at

room

24.50 mol ),

di et hyl ester

.19g (67% of

NVG-£ X2
Hconcent

To a solution of
N- Boc- ci s- 4- hydr oxy-L-proline nmethylester (16) (5.46 g,
2- phenyl phenol

in tetrah
azodi car boxVyihle
tetrahydrofuran (30 m) under
was stirred for
resi due was di ssolved in ethe
filtered off
was subjected to silica gm
3: 1) to give 6
(CDCI[err]) [err] ppm 1. 40(2/3 X 9H, s),

22.26

and triphenyl phosphi ne (6.60 g,
drofuran (100 m) was added dropw se a sol ution of

(4.27 g, 24.52 mol)
&tirring. The nixture

I n
d in vacuo.
ategl i n vacuo.

Eonpound (17).

1.43 (1/3 x 9H, s),

i

601ﬁpound
No.

-G-J-Xe-

B

NMR (CDCls)
S ppm

A-b8

O

| 4

0

4.25 (1H, das, J =11.2Hz)
4.36 (1H, das, J =11.2Hz)
7.89 (1H, s)

A-59 -

o)

4.25 (1H, das, J = 11.2Hz)
4.36 (1H, das, J = 11.2Hz)
7.70 (1H, s)

A-60

i
-~

\ O

S

4.28 (1H, das, J = 11.4Hz)
4.34 (1H, das, J = 11.4Hz)
7.71 (1H, s)

A-61

(d
-~

\ O
(7))

4.28 (1H, das, J =11.1Hz)
4.39 (1H, das, J =11.1Hz)
7.50 (1H, s)

A-62

\ O

wm
o ,’<‘o __'<‘o _
P L P

4.27 (1H, das, J = 11.0Hz)
4.39 (1H, das, J = 11.0Hz)

A-63

" 14.26 (1H, das, J = 11.2H3z)

4.39 (1H, das, J = 11.2Hz)

A-64

4.25 (1H, das, J = 11.1Hz)
4.33 (1H, das, J = 11.1Hz)
6.76 (1H, d, J = 3.3Hz)
7.560 (H, s)

A-65

4.25 (1H, das, J = 11.3Hz)
4.35 (1H, das, J =11.3Hz)
6.77 (1H, s)

A-66

o : \ O
o o 299
/4 O

\
4

'14.24 (1H, das, J =11.1Hz)

4.35 (1H, das, J = 11.1Hz)
6.92 (1H, d, J = 2.8Hz))
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Nt ed crystal was
The residue
ogr aphy (hexane:

1.97-2.18




15 3.56-3.87 (5H), 4.09-4.40 (1H), 4.82 (1H, br s), 6.94 (1H d, J = 8.2
Hz), 7.08 (1H, t, J = 7.4 Hz), 7.22-7.51 (7H). IR [err]

(CHC [err]): 1747, 1694 cnierr]. '

73 El emrental analysis (CJerrJ]Herr]NOJerr] 0. 1Herr]o) .
Calcd.: C/69.19; H 6.87; N, 3.51% Found: C, 69.13; H, 6. 96;

N, 3. 63% 5 ) -> 18 To a solution of the conpound
(17) (6.04E§?mR]§.(6§({Mr]#hﬂd)A'%)n tetrahydrof uran (60 m) was added

| i thi um bor ohydride (497 H22.82 mmol ) under ice-cooling and the
resulting mxture was st%for 1 h at m tenperature. To the reaction
m xture was d net rgL) oMehe HBRal ti P oS
stirred for o@ndW Boacetate (300 : Besr gani c
| ayer was vvashed ramd brin nd concentr at in vacuo to
give 6.37 ¢ (>100 of the crude conpgundi?(18). IR rris

(CHCl [err]) : 3361, 1670 cnferr]. (3) 18 -> 19 15 The

conmpound (19) was obtained (98 %yield) in a manner simlar to that
described in the synthesis of e corrpound (5) fromyhe Qund (4) using
in Exanple 1 1) MsCl t @ Qu go Wpodhd(18) as a 4 a) i

NVR (CDd [ er (9H,

] - . .

4.79 (1H m, %8 (1H, P g% 1 2 1), J =7 4,
1.2 Hz), 7.23-7.50 (7H). 0 1I*"I?[err]@'é’@ierr]) : err].
El emrental analysis (CJerr]Herr]Nerr]Oerr F 20 A O

66.99: H 6.64: N 14.20% Found: C, 66.81; H 6.83; N,
14. 40% o o
- NH2 J{
SnCIz © @ o...<j(s ﬂ)‘\@j\(w
N e
T NaOH % 0, o
O o
A-67 |

116 ->17

b To a solution of N-Boc-cis-4-hydroxy-L-proline methylester (16) (5.46 g, 22.26
mmol), 2-phenylphenol (4.17 g, 24.50 mmol), and triphenylphosphine (6.60 g, 24.50
mmol) in tetrahydrofuran (100 ml) was added dropwise a solution of azodicarboxylic acid
diethylester (4.27 g, 24.52 mmol) in tetrahydrofuran (30 ml) under ice-cooling with
stirring. The mixture was stirred for 18 h at room temperature, concentrated in vacuo.

10  The residue was dissolved in ether (100 ml). .The precipitated crystal was filtered off
and the filtrate was concentrated in vacuo. The residue was subjected to silica gel
column chromatography (hexane : ethyl acetate = 3 : 1) to give 6.19g (67%) of the
compound (17).

NMR (CDCls) 8 ppm : 1.40(2/3 x 9H, s), 1.43 (1/3 x 9H, s), 1.97-2.18 (1H), 2.34-2.42 (1H),

15 3.56-3.87 (5H), 4.09-4.40 (1H), 4.82. (1H,brs), 694 (1H, d, J = 8.2Hz), 7.08 (1H, t, J= 7.4
Hz), 7.22-7.51 (TH).

IR v max (CHCl3) : 1747, 1694 cm-1,
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25 (4) 19 -> 20 The conpound (20) was synthesized in a

manner simlar to that described in the synt hesis of the conpound
(A-1) fromthe compound (9) in Exanple 1 using the conmpound (19) as
a starting material. NVR (CDCl[err]) [err] ppm 2.06 (1H, ddd, J =

14.0, 7.8, 4.8 Hz), 2.25 (1H, n), 3.33 (1H dd, J =

74 g 5H, d, J = 2.8 HZ), 3.62 (1H, dd, J
= 12.6, 5. %leﬁ‘ze}‘talﬁ‘%’é(gﬂé\”ﬁr%ﬁds cgg%)( (1H, ), 6. 87)(1H, dd,( J =82,

0.8 Hz), 6.99-7. gglcélﬂﬁmsa?}ﬂ@si N@50%H) . 7.83 (2H m. IR [err]
(CHA [err]) 1663, 1632, '1598 cnjerr]. El emrental anal ysi s
(Jerr]Herr] N[ eF6ddo®69.13: H,6.96; N,3.63%. Calcd.: C,71.53; H 4.84; N, 10.76;
F, 3. 65% Found: C, 71.47; H,4.99; N, 10.81; F, 3.88%

(5) 20 -> 21 The corrpound (21) was synthesized in a manner
simlar to that described in the 10 synt hesis of the conmpound (8) from

t he corﬁ)ou(?éllﬁﬁl n Exanple 1 using the conpound (20) as a starting
mat eri al .

(6) 21 -> A-67 T%a SOI[“%OII]Of&]f gn%&md {}7) (62(%6%}"); égwéén %ﬁ?ﬁg&%ﬁ%ﬁn‘l‘? f(;leonanner

simlar to %sj Qﬁ%& 'il't:l;iﬁﬂl BoRohydride (4§7hﬁg,322r§2hﬁﬁbl§ uBfilerdib@coptinpatathe 9) from

t he conpoun Exanpl e 17using the conpound (21) as a starting
o, i Mg isnate i omertit (Bietrsoon

. -3. , . r s
(1H, d, J add:diméthanol@2@@l)Aand3he¢ nqqygtmg lgpmpreguaqspzwfl for73égm;ag§w Q ed 20
7.81 (1H, s 7.98 H,. 873(1H
brs). 10 92-th PFe[t%tP&:fOO[IB]r)r ]’ill(ed%?‘f‘& E‘z’{ef wa Y@%ﬁejd wa{eéﬁébilgﬁ§llgn{ err].

Galca -, BcebRhRTEREF RS RMLCUGD F fh iR SibBLid B

C 69.02; HdT, L (CHG1e)/-336E 1876&1S, 4. 24%

(3)18->19
15 The compound (19) was obtained (98 % yield) in a manner similar to that
described in the synthesis of the compound (5) from the compound (4) using in Example 1
‘the crude compound (18) as a starting material. |
NMR (CDCls) § ppm : 1.44 (9H, s), 1.95-2.28 (2H), 8.11-4.18 (5H), 4.79 (1H, m), 6.99 (1H,
dd, J =8.2, 1.2 Hz), 7.07 (1H, td, J = 7.4, 1.2 Hz), 7.23-7.50 (7TH).
20 IR v max (CHCIs) : 2107, 1686 cm-L.
Elemental analysis (C22H26N4Os3)
Caled. : C, 66.99; H, 6.64; N, 14.20%.
Found : C, 66.81; H, 6.83; N, 14.40%.

25 DH19->20
The compound (20) was synthesized in a manner similar to that described in the
synthesis of the compound (A-1) from the compound (9) in Example 1 using the

compound (19) as a starting material.

NMR (CDCls)  ppm : 2.06 (1H, ddd, J = 14.0, 7.8, 4.8 Hz), 2.25 (1H, m), 3.33 (1H, dd, J =
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25 The conpounds (A-68) to (A-141) were synthesized in a

manner simlar to that described in the above nethod. The results
were shown in Tables 8 to 15.

75 Table 8 [err] conmpound No.
[err] ppm [err] 7.81 (1H, s)

A- 67 Q (dHp1yd =

8 73 (14 )26 28H2,350@H 4.7 2.5-11%? sle2tindad, ¥ i;z%(féz(%lilﬁ 4.32)8 (IH, m), 470
S 7.98 (2Hyrdm)Js.87 B1Eka)J = 8.2, 0.8 Hz), 6.99-7.53 (14H), 7.76-7.90 (2H), 7.83 (2H, m§. 77 (1H,
S) - 6.89 (1H, d, J = 8.7Hz)

A- 69 IR v max (CHCIs) : 2106, 1663, 16327 8598Lkch)-1.S)

7.98 (2H, d, J = 8.4Hz) 6. 89 (1H,
d, J = 8. 7HElemental anplygig (Ca:H2sN4FO3) O 7.80 (1H, s)

7.99 (2H d, J = 8.7
A 71 (2 [g?lp.;.‘z:)c,ﬂ.w; H,4.84;§,6Q)7§;5<‘F?.6%"f/:.r5] _ 8. 6Hr)

9.14 (1H CTLAT HA9% . 3.88° 7.57 (1H,
7o TS o Jound CTLan oy NEBBLESGN, _ o 5 T UG T (4

7.78 (1H, s)

, ' S) 6.67 (1H, d, J = 7.8Hz)

A-73 O 7.06 (2H, t, J =8.6Hz)

7.79 (1H, s{5)20->21 _ 7.99 (2H, d, J =8.2Hz)
6.67 (1H, d, J =7.4Hz) A-74 [err] S 7.06 (2H,
t, J =8.6Hz) The compound (21) was synthesized in a manner simihrygtl(ajﬁpscggbed inthe

8.00 (2 (9H,

S) M Afjépgl%he:sissdfztﬁggont@}xp]i (8) from the com(goury_i gi u( #ieg?’rl{lélf 1 using the com%één%
err . 2 3 = 8. 4Hg
ES. 54] (1H, d(,zo}jaéa %ét%_hla%na‘i )

IR v max (CHCls) : 1661, 1627, 1599 cm-1,

(6) 21 -> A-67
15 The compound (A-67) was synthesized in a manner similar to that described in
the synthesis of the compound (9) from the compound (8) in Example 1 using the
compound (21) as a starting material.
NMR (CDCls) 8 ppm : 2.01 (1H, m), 2.51 (1H, m), 3.38-3.65 (3H), 3.92 (1H, m), 4.49 (1H,
m), 4.74 (1H, br s), 6.86 (1H, d, J =8.1 Hz), 6.95-7.13 (4H), 7.21-7.64 (12H), 7.69-7.92 (2H),
20 17.81 (1H, s), 7.98 (2H, d, J = 8.1 Hz), 8.23 (1H, t, J = 5.1 Hz), 8.73 (1H, br s).
IR v max (CHCIs) : 2106, 1663, 1632, 1598 cm-1.
Elemental analysis (C42H22N3FOeS -0.3H20)
Caled. : C,68.99; H,4.49; N,5.75; F,2.60; S,4.39%.
Found : C,69.02; H,4.77; N,5.72; F,2.67; S,4.24%.
25
The compounds (A-GS) to (A-141) were synthesized in a manner similar to that

described in the above method. The results were shown in Tables 8 to 15.
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A-76

O 7.81 (1H s)

7.99 (2H, d, J = 8.4Hz) 76
Table 9 0 B [err]
Conpound R1 B - NMR(CDC [err]) No.
[err] ppm 648(1H d, J = 8.2Hz)
A-T7 Table 8 O 7.79 (1H )
3.988(421&2)d, J = 8A. 132) & 6.46 (1H, d,
= 8. -7 S (1H, d, J=7. 8Hz)
[Ae%] 7.56 (1H, s) R1o.l.<:7(\ )\QNW 7.78(1H, s)
- O 7.970\9
Ss.og (ﬁ;) d, J = 8.2Hz) [ 8.30 (1H, t,
=5. err H s) A- 80
[err] 7.97(1H, s) F [err] S
8.00 (2H, d, J =8.5Hz) 8.31 (1H t, J
=5. 1Hz) [err] 6—F4—{-HH—e- Q) q1
08 A )79 (1H, Cé’}nl\lfguﬂd R | NN%ZQD%)MH, d, J
=8. . 8002 J—=8-—2H7)
[err] 6. 96 (1H, J =16.5Hy) 781(1%18(3
0 7.04 (1H |d, AlgF16/5Hz) O [7.98(2H, d, J=8.1Hz) 1.76 (1H
s) A- 83 O O 73.[8A3(2H, 5)s) 7.77
(1H, s) 7 06—(2H—dd—3F—=877, 8. 1Hz)
A-84 @ . 20(1H| s) |7.60(1H, s\
7.74 (1H, s) | A-68 [eri] S [7.98(@H,d, J=84Hz8 (1H, |s)
8A-szsg @ (2H, d,[9F7<8H2ex)
. 1H, t, =5t :
A—86( Hz @ 7 96 (2h o 6ot = 5.7 781 (1H, s)
A-69 o’ 778 (IH, s)
O 7.98 (2H, d, J = 8.4Hz)
6.89 (1H, d, J = 8.7Hz)
A-T0 O |7.80(1H, s)
7.99 (2H, d, J = 8.7Hz)
718 (1H, s)
ATL O |8.00 (2H, d, J = 8.6Hz)
9.14 (IH, s)
7.57 (1H, s)
A-T2 S |8.00H, 4, J=8.2H2)
10.17 (1H, s)
6.67 (1H, d, J = 7.8Hz)
7.06 (2H, t, J = 8.6Hz)
AT O l779.aH, 9
7.99 (2H, d, J = 8.2Hz)
6.67 (1H, 4, J = 7.4Hz)
7.06 (2H, t, J = 8.6Hz)
A-T4 S |59 0K, 9
8.00 (2H, d, J = 8.2Hz)
" 1.39 (9H, )
A-T5 © O |[7.81(1H, s)
mé Me 8.01 (2H, d, J = 8.4Hz)
6.64 (1H, d, J = 7.8Hz)
A-76 O |7.81 (1H, s)
7.99 (2H, d, J = 8.4Hz)
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[err] 8.23 (1H, t, J =4.8Hz) 77
Tabl e 10 [err] '
F Conpound NVR (CDCl [err])
No. Rl err] B ppm
Ve 2.92 (6H, s) A-87 [err] O
7. 78( 1H, sTable9 O 7.98 (2H, d, J =8. 5Hz)
8.29 (1H, 't, J =5.1Hz) B 2.92 (6H, s)
A- 88 [err] d,sX =8. 2Hz)
8.29 (1Ht, J =5.0Hz) N 7.78 (1H, s)
A- 88 [err] J =8.5Hz) :
[err] 8.29 (1H, [err]
5.75 (1H, s) A - 89 [err] 7.77 (1H s)
7.77 (2H, d, J =8.5Hz) 8.27 (1H,
t, J =5.0Hz) [err] 3.28 (3H, s) A-91
[err] 91 H-—s)
7.97 (2H, d, |$ompoupd R B NMR (CDCls) 8.[27 (1H,
t, J =5.Hz) No. &p 28. 2Hz)
6.65 (1H,d, J =8.2Hz)| A-92 err] 6.48 (1H, d, I T8.2Hyp) 80( 1H,)s)
7.97 (2H, d, |J #87TBHz O |7.79 (1H, s) 8.[28 (1H,
t, J =5.1Hz) 7.98 2H,d, J=78.0HepH t . J= 8. 7Hz)
A - 93 Lerr] D 6.46 (1804, - 8.4}7)
[err] 8.00(2H, dy7d =8.4Hz) 9 4 S |6.70[(EH! d, J = 7.8Hz)
7. gogagt, J [=8."1Hz) 7.56 (AHL, 8) 0 7.99 (2H, J
= fer1] 2(2H 1, J = g.6Hz
A9 5 (Y p.7 732(&'{%3 :
7.95 (2H, d, [J #B79Hz Per ] 9P (1H [s) A -9
6 O O 7.77(1H s) Bloo (2H, d, J =8 7.98(2H
d 3 =8 1H) ’ 8.30 (1H, t, J = 5.1Hz) : ’
' / OO 7.56 (1H, )
797 (1H, 8)
A-80 O S |8.00 (2H. 4, J = 8.5Hz)
| 8.31 (1H, t, J = 5.1Hz)
OO 6.74 (1H, 4, J = 7.9Hz)
7.79 (1H, )
A-81 O \7.88(1H, d, J=8.2Hz)
O 8.00 (2H, d, J = 8.2Hz)
O 6.96 (1H, d, J = 16.5Hz)
A-82 X O |7.04 (1H, d, J = 16.5Hz)
O 7.76 (1H, s)
3.96 (2H, )
A-83 | Q pmare
OO 7.06 (2H, dd, J = 8.7, 8.1Hz)
A-84 O |7.20 (1H, s)
O 7.74 (1H, 8
Br 7.78 (1H, )
A-85 O |7.99 (2H, d, J = 8.2Hz)
8.29 (1H, t, J = 5.1Hz)
O 7.81 (1H, )
A-86 O |7.96 (2H, d, J = 8.5Hz)
OO 8.23 (1H, t, J = 4.8Hz)
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78 Table 11 [err]
Conpound NVR (CDCl [err])
No. ' Rl err] [err] ppm '
[2. 13](3H, s) A- 97 7.76 (1H, s)
err 7.93 (2H, d, J = 8.4Hz err
3.83 (3H, %3blel0 ( A- 98 : 7.78 ([1H, ]s)
7.97(2H, d, J = 8.1Hz) 0 B 3.86
(3H, s) A- 99 [ N s 7. 76 (1H, s)
7.98(2H, d, J = 8.4Hz) R1o'--2rer P 1.12
(3H, d, J = 6.9Hz) A- 100 1.21 (3H,
d, J = 6.9Hz) 7.77 (1H, s)
[err] 5.99 (1H, d, J = 1.5Hz) [err]
6.01 (1H, d, J = 0.9Hz)
6.06(1H, d, J = 1.2Hz) 7.76
(1H, s) A-103 (AH—s)
7.91( 2H, | Gompeypdiiy) R 1.22 (3H,
d, J = 6l arte. A-104 3 ppm 27(3H_d
J=6. 6Hz) Me 2-32%?3,83 7.77(1H, s)
[err] _ 8.6 (1H,, 0N = 5.0, 157 8 A- 105
8. 86( 1H, dA J§:762. (1H2)Méj ©/ o 7.98 (2H, d, J =8.5Hz) [err]
6.78(1H,|dd, J =1[7.8, 3. 2H ASPIEIH, t J =5.1Hz)
7.77 (1H s) Me 1292(8H, )d, J =8. 1Hz)
79 _ N 7.57 (1H, 8)
A-88 Me O/ 7.99 (2H, d, J = 8.2H)
8.29 (11, t, J = 5.0Hz)
Et 7.78 (1H, &)
A-89 Et’N-©/ 7.98 (2H, d, J = 8.5Hz2)
8.29 (1H, t, J = 5.1Hz)
H 5.75 (1H, s)
_ N, 7.77 OH, 8)
A=90 @ O/ 797 (2H, d, J = 8.5Hz)
8.27 (1H, t, J = 5.0Hz)
Me 3.28 (3H, s)
_ N 7.79 (1H, 8)
A=-91 @ O/ 7.97 (2H, d, J = 8.5Hz)
8.27 (1H, t, J = 5.1Hz)
5.93 (1H, d, J = 8.2Hz)
6.65 (1H, d, J = 8.2Hz)
A—92 (NEP\ 7.80 (1H, s)
7.97 (2H, d, J = 8.5Hz)
- 8.28 (1H, t, J = 5.1Hz)
7.06 (2H, t, J = 8.7Hz)
A-93 CE 7.80 (1H, 8)
! 8.00 (2H, d, J = 8.4Hz)
A—04 O ‘ 7.00 2H, t, J = 8.1Hz)
O 7.92 (2H, d, J = 8.7Hz)
O 7.02 (2H, t, J = 8.6Hz)
A-95 - 7.77 (1H, s)
OO 7.95 (2H, d, J = 8.4Hz)
Br. 7.00 (1H, s)
A-96 \©/ 777 (1H, §)

7.98 2H, d, J=8.1Hz)
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Table 12 [err] Conmpound

[R[er]r] NVR (CDCl [err]) No.
err]ppm 3.76 (3H,s)
Q_ég(?m s 6.67 (1H, d, J = 6.9Hz)
: ' = 8.4Hz) [err] 7.76
(1H, s) able 11 Me 2.41 (3H, s)
[7er7r9](1H ) [err] 6.84 (1H, d, J = ©2Hz) J? A- 108
. S . . —
, - N S 7.97 (2H, d, J =
8. 1Hz) . -R‘o"-C(H @ JeM8b(1H d, J = 8.1H)
A- 109 [err] 797 30d, J 3 8.%Hz)
1.41 (3H, t, J =6.9Hz) A-110 H [err] 6.85 (1H,
g,gJ(Z7.55u) 7.78 ({
.97(2H, d, J =8.4Hz) ~F [err] 6.89 (1H, d
‘é?g'?['ﬁ) o nﬁ-\lll 7.97 (2H, d, J =8.4Hz))
. Lt z) A2 6. 88
(1H, d, J =8. HEpmpound R1 [err] NMR(CDCl) 7 o6l (oH d, J
=8. 4Hz) Ne 11 __Terr] S pp —d J =7.8Hz)
7.94(2H, d, J [=8.4Hz) O 2.13 (3I8r9) | A-114
7.76 (1H, s) Agy A-11 femslnm. sy 1.05 (3H, d, {J 6.9Hz)
%gm 6.84 (1h3t,77 (;L 7H$) Me A |7.93 (2H, d, J = 8.4Hz) [enr]
. S) =11 7.79
(1H " s) ® 7.97363KBHE J =8. LHz)
80 A-98 OMe  17.78 (1H, s)
O 7.97 2H, d, J = 8.1Hz)
3.86 (3H, s)
A-99 O OMe 7.76 (1H, &)
O 7.98 (2H, d, J = 8.4Hz)
Me_M
e 1.12 3H, d, J = 6.9H7)
A-100 1.21 (3H, d, J = 6.9Hz)
Br 777 (1H, s)
Oy [6:99(H, d, J=15H2)
A-101 ‘ ‘ 6  [6.01(1H, d, J=0.9Hz)
Q Q 7.77 (AH, )
oo 5.88 (1H, d, J = 1.5Hz)
A-102 6.06 (1H, d, J = 1.2Hz)
soad
O O 7.75 (1H, s)
A-103 7.91 (2H, d, J = 8.4H2)
Me—s® 1.22 (3H, d, J = 6.9Hz)
A-104 1.27 (3H, d, J = 6.6Hz)
— 8.66 (1H, dd, J = 5.0, 1.7Hz)
A-10 d—@ 8.86 (1H, d, J = 2.1Hz)
OH 6.78 (1H, dd, J = 7.8, 3.2Hz)
A-106 7.77 (1H, s)
()2 lioreEdg=sim
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Tabl e 13

[err]

Conpound NVR (CDCl [err]) No.
Rl err] [err] ppm MeO
3.83 (3H, s) A-117 [err] 7.79(1H, s)
gegg](3H g%%ﬁ]_ = 8. 4Hz) A-118 [err] 7.77 (11 8)
A-119 - 7. 79( 1HDs)
7.97 (2H, d, J = 8.5H) N J{m 0. 97( 3H,
d, J = 6.6H) A 120?‘0"-C(H 1.26 (3H, d, J = 6.6Hz)
3.79 (3H, s) Op “[gkr] 7.91 (2H, d, J =
8. 7THz) [ 1.07 (3H, d, J = 6.3Hz)
A-121 1.1 J = 6.0Hz)
7.77 (1H, s) F 7.93 (2H, d, J =
8. 4Hz) Me 1.17(3H, d, J=6. OHz) -
[err] 1. 22( BHr—th—d—=T6—6t7) 422 Cert]
3.81 (3H, s) ompound Ri NM]g(CD@W?G (1H s)
(7'3&9 c(jZH’J iy 6J“;|z)8NfHZ) 3 376, (BH, oy . 0.188 ?éﬁY d
) , = .b A- . 5 ,
J = 6.6H) . A-107 & ) ) 6e6r7r£H d, =69 iH s)
7.97 (2H, d, J|= 8.4Hz) 6.82 (1jpd, J = 8.4 0. 95
(3H, d, J = 6. pkHz) A- 1M90 =26 (LH. 8) 0 _ag (’%H d_l = 6.6H)
[err] 7.77 (1H s) Me 2.41 (3H, s) [err]
7.91 (2H, d,J=B. 4kz)os A- A26 6.84 @H; §l, J = 7.2Hz) “1.01 (3H,
d3=6. 3Hz) P, T79(H, 97, 75 (1H, s)
81 7.97 (@H, d, J = 8.1Hz)
CFs
6.86 (1H, d, J = 8.1Hz)
A-109 7.97 (2H. d, J = 8.4Hz)
OFEt 1.41 (3H, t, J = 6.9HZ)
6.85 (1H, d, J = 7.5Hz)
A-110 7.78 (1H, s)
7.97 @H, d, J = 8.4H2)
NO, 6.89 (1H, d, J = 8.4Hz)
A-111 ‘ . 7.97 (2H, d, J = 8.4Hz))
: Q 8.36 (1H, t, J = 2.0Hz)
A112 6.88 (IH, d, J =8.1Hz)
O O 7.96 (2H, d, J =8.4Hz)
' 6.88 (1H, d, J = 7.8Hz)
A-113 7.94 (2H, d, J = 8.4Hz)
: Me
Me
A-114 Q 8 7.76 (1H, s)
Q O 1.05 (3H, d, J = 6.9Hz)
A-115 e 6.84 (1H, t, J = 7.7Hz)
Me
MeO 3.77 (3H, s)
A-116 d_sr 7.79 (1H, §)
7.97 2H, d, J = 8.1Hz)




Table 14 [err] Conmpound R err]
X NVR (CDCl [err]) No.
[err] ppm : Me [err] A-126 [err] H
7.77 (1H,s) [err] [err]
1.35 (3H, & = 6. 9Hz) A- 127 H 3.99 (2H,q,
J = 6. 9Hz5rableJlg 7.97 (2H d, J = 8. 4H) Et O
1.38 (3H, t, J = 6.9Hz) A-128 9 O [err] 7.77(1H,s)
7.90 (2H, d. J = 8. 4Hz) 1 N er,J(N A- 129
H 7.77 (1H, s) R'ow(_\ Her L N 130 [err]
7.76 (1H, s) [err] Oo rr]
0.86 (3H, d, J = 6.6Hz) A-127 &hr 0.86 (3H,
q, J = 6.6Hz) [err] O O F 7.78 (1H s) .
8.03 (2H, d, J = 8.7Hz) [ePFTF [err]
A- 132 [err] [err] 7.93 (2H, d,J=
8 1hz) Compound | Lohd CDCly) T
[err] 13 3.76 (®BH, s) A
F _7.15 (1H dé—3"t-Fg-1-BHn)- PP Ferr] F
7.78 (1H s) A117 e 3;;8383 8.04 (2H| d, J =
8. 1Hz - : )
) O . 7.90 (2H, d, J = 8.4Hz)
ALLS MeQ O 3.88 (3H, s)
" O O 7.77 (1H, s)
7.79 (1H, )
A-119 ED:O—@ 7.97 @H., d, J = 8.5Hz)
MeQ 0.97 (3H, d, J = 6.6Hz)
Q Q 1.26 (3H, d, J = 6.6Hz)
A-120 ~ 3.79 3H, §)
e 791 (2H, d, J = 8.7Hz)
MO Me 107 (BH,d,J=6.3H)
A121 3 1.16 (3H, d, J = 6.0Hz)
' 7.77 (1H, s)
O O 7.93 (2H, d, J = 8.4Hz)
Me, 1117 3H, d, J = 6.0Hz)
Me ' |1.92(3H, d, J = 6.0Hz)
A-122 MeQ / Q 3.81 (3H, 8)
O O 7.76 (1H, s)
7.89 @H, d, J =8.1Hz)
Me 0.87 (3H, d, J =6.6Hz)
| 0.88 (3H, d, J = 6.6Hz)
A-128 MJ—@_B, 7.79 (1H, o)
7.97 @H, d, J = 8.4Hz)
Me 0.95 (3H, d, J = 6.6Hz)
0.96 (3H, d, J = 6.6Hz)
A-124 ""e 777 (1H, 8)
7.91 2H, d, J = 8.4Hz)
» @,
1.01 (3H, d, J = 6.3Hz)
A-125 Me oy [FBae
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Tabl e 15 [err] Conmpound

X J NVR (CDCl [err]) No. R err]

[err] ppm [err] : 3.87 (3H, s)

A- 135 7.78 (1H, s)

2.70 (3H, 5) A- 136 H 4.48 (1H, d, J
=11. 8 Hz) Tablel4 7.53 (2H, d, J =8.4 Hz) A-137

err] H 6.57 (1H, d, @ = 15. 8i&)

7.78 (1H, s) N S _ 1.26 (3H, d,
J = 6. 3Hz) A- 138 NH 1.28 (3H, d, J
= 6. 3Hz % 7.80 (1H, s)
7.97 (2H, d, J = 8.1H) |

1.30 (3H, d, J = 6.0Hz) H d, J = 6.0Hz)

A- 139
7.90 (2H, d, = 8.4Hz)
A

H, s)
33 (3H,
L[

1.
26

d, J = 6.3Hz) A140- H- 1-36—(3H, d,
J = 6.3H) Compound NMR @leak 1H, s
A- 141 ery No. HZ. 77 (1H_s) A- 141 8 ppm
H 7.90 (2H, d,|J MaiHz) | [err]
[err] Mé 83
A-126 &), | H|1mass
Me
Me
EtQ 1.35 (3H, t, J = 6.9Hz)
A-127 G‘B' H |3.99 @H, q J=6.9Hz)
7.97 (2H, d, J = 8.4H2)
EtO 1.38 (3H, t, J= 6.9HZ)
4.05 (2H, q, J = 6.9Hz)
A-128 B gman s
7.90 (2H, d, J = 8.4Hz)
EtQ O
EtQ
7.76 (1H, 8
A-130 Y w H 1790 @H, d, J = 8.7H2)
Me
Me
Me, 0.86 (3H, d, J = 6.6Hz)
| 0.87 (3H, q, J = 6.6Hz)
A-131 Me}zjm F s g o
8.03 (2H, d, J = 8.7Hz)
» &
A-132 Mé Q O F |7.93(2H,d, J=8.1Hz)
Me
- Me
- 7.78 (1/2x1H, )
A-138 O - O F 1779 /exiH, §)
Me
Me
. 3.76 (3H, )
MeO
134 ¢ | 715 GH, dd, J="7.8, 1.5Hz)
Br 7.78 (1H, s)
8.04 (2H, d, J = 8.1Hz)
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Exampl e 142 (Method B-1) [err] 5 The
conpound (23) was synthesized in a manner simlar to that described in the
synt hesis of the conpound (7) in Exanple 1 using N Boc-4-hydroxy-L-proline
(22) as a (1)22->23 starting material. NVR (CDCl [err]) [err] ppm
1.47 (9H, i‘k}b §502-2.42 (2H), 3.30-3.62 (2H), 4.01 (1H, m, 4.24-4.50

(3H), 7.23- blg (9H). 10 IR [err] (CHOT[err]): 1757, 1722, 1696, 1621
cnerr]. El emental analysis (CJerr@H err] NJ &r]) Cal cd. :

C, 69.50; H 6.85 N, 3.52% N : chlrm 77, H 6.71; N, 3.72%
15 (2) 23 -> 24 RO"'C(H Oz 84

The conpound (24) was obtained in a“ws@

per sim argpto that described in the

H

X F
Compound R X J NMR (CDCls)
No. . S ppm
A135 MeQ, @ F _ |387(H, 9
i O O 7.78 (1H, s)
2.70 (3H, s)
A-136 G—Nf—\N-Me H - |448(1H, d, J=11.8 Hz)
\/ 7.58 (2H, d, J =8.4 Hz)

_ __/ |6.57(1H, d, J = 15.8Hz)
A-187 H / 7.78 (1H, s)

= 1.26 (3H, d, J = 6.3H2)
1.28 (3. d, J =6.3Hz)

A-138 d_sr H1 - l7s0aH s
7.97 2H. d, J = 8.1Hz)
1.30 (3H, d, J = 6.0Hz)

o -
>‘ 1.31 (3H. d. J = 6.0Hz)
A-139 H © 778 aH. 9

- 7.90 (2H. d, J = 8.4Hz)

" o S 1.33 (3H, d, J = 6.3Hz)
A-140 M€ H | - [1.36(H,d J=6.3Hz)
= 7.76 (1H, §)
Me
o
A-141 Me <) | = 7.77 (1H, §) |
" |7.90 H, 4, I=8.1H2)
Me ' :
Me
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synt hesis of the conpound (9) in Exanple 1 using the above nentioned
conpound (23) as a starting material. NVR (CDCl [err]) [err]
ppm 1.47 (9H, s), 1.85-2.00 (1H), 2.30-2.60 (1H), 3.40-3.55 (2H), 4.05-

5 4.22 (1H), 4.40 (1H, d[err], J=11.2 Hz), 4.44 (1H, d[err], J=11.2 Hz),

7.20-7.80 (14H), 9.08 (1H, br s), 9.77 (1H, br s). IR [err]
- (Nujol) nherr] . (3) 24 ->B1 10 The
am ne hydro@%armoéizgizg\;elgt?\g/% |\}e (25) was obtained in a manner simlar to

that described in the synthesis of the conpound (10) in Exanplg 1 using the
conpound (24) as anting material . ucce55| veIWeonpound

(B-1) was obtained ®n a S|mlar o that Hn the
synthesis of (A- prExanpl usi ng W&MI ori oderl vative
(25) as a sté‘é’t gaterial . 15 Bscr]) [err] ppm: 2.21-2.40

(1H), 243259(1H) 3.39 (2H, d; I3 )2400412 (1H), 4.29
(1H, dlerr], J=112% Hz), 4.42 (1H d[er 231 2 Hz). 4.93 (1H, dd. J=5.8,
8.4 Hz), 7.11 (2H, m), 7.24 (15H, r‘r), 7.76 (1H ), 7.74-7.87 (4H,

M, 8.68 (1H, s), 9.43 (1H s). © IR [err] (Nujol): 1740, 170491619,
1596 cnferr]. NBO(W M [err]). 20 El enefta @
(derr]lHerr] N eLs ? AHp O _Het 55& 2;

F
H 4.51; N, f C}ﬂ B9HS 4.37%0 e
4.67; N, 5. 765282, S, 4. 25% rrpecunds (B—2) to .
des2¥ibed in the

(B—7) were synth @

sed in24 manner sinmilar to that
above nethod. The results were shown in Tables 16 and
85 Tabl e 16

[err] HO..O

S,

B-1

17.

D 22->23
5 The compound (23) was synthesized in a manner similar to that described in the
synthesis of the compound (7) in Example 1 using N-Boc-4-hydroxy-L-proline (22) as a
starting material. '
NMR (CDCls) 3 ppm : 1.47 (9H, 8), 2.02-2.42 (2H), 3.30-3.62 (2H), 4.01 (1H, m), 4.24-4.50
(3H), 7.23-7.55 (9H). '
10 IR v max (CHCls) : 1757, 1722, 1696, 1621 cm-t,
Elemental analysis (C2sHz27NOs)
Caled. : C, 69.50; H, 6.85; N, 3.52%.
Found : C, 69.77; H, 6.71; N, 3.72%,

15 (2)23->24
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Conpound NMR (CDCl[err]) B NVR (CDCl[err])

No. : [err] ppm
0 4.29 (1H, d[err], J =11.2
Hz) B-1 0 4.42 (1H, dAB, J =1 1. 2
Hz) [err] 7.76 (1H, s)
[:(Zla.rlr]l Ho) The compound (24) was obtained in a manner similar é t%%t (gle%'a‘(ﬂi%ﬁ &Eul 2], 3
[= érlr ]1 Hz) | synthesis of the compound (9) in Example 1 using the/altfe ﬁﬂe?tlggéd( c]?ll-l'll,po‘énde |§2r3f :,:IS 3
=11. 3 Hz) astarting matei®al3 0O 4.42 (1H, d[err], J
=11. 3 Hz) 7.77 (1H s)
4.30 (1H, QPMRKEDCl) S ppmy 147)(9H, o), 1.85-2.00 (Hy 2.30-2.60 (1H), 3.40-3.55 (2H), 4.05- S
4.42 (14, r 3,5 ) -
T te (b S i, Laodti &S 2w, 3445%,;3%?,1.1:1?[&), '}7.20-;.8? ﬁg{z)( %Zg? @,
B-5 I : ! err], =11.
4.41 (1H, 3{5997]7(11{ P2 1) [err] 7.78 (1H, s)
[err] IR v max (Nujol®: #1( Bid3, ﬁ89cm1 B- 6 [err]
s 4.28 (1H, d[err], J =11.2 Hz) .
4.41 (1H, d[err], J =11.2 Hz) [err] 17.58 (1H, s)
Table 17 [err

86 (3)a24 eB- [ I

10 The amine hydrochloride derivative (25) was obtained in a manner similar to

that described in the synthesis of the compound (10) in Example 1 using the compound
(24) as a starting material. Successively, the compound (B-1) was obtained in a manner
similar to that described in the synthesis of (A-1) in Example 1 using the hydrochloride
derivative (2b) as a starting material.
16 NMR (CDCls) 8 ppm : 2.21-2.40 (1H), 2.43-2.59 (1H), 3.39 (2H, d, J=3.8 Hz), 4.00-4.12
(1H), 4.29 (1H, das, J=11.2 Hz), 4.42 (1H, das, J=11.2 Hz), 4.93 (1H, dd, J=5.8, 8.4 Hz),
7.11 (2H, m), 7.24 (15H, m), 7.76 (1H, &), 7.74-7.87 (4H, m), 8.68 (1H, &), 9.48 (1H, s).
IR v max (NujoD) : 1740, 1704, 1619, 1596 cm-1.
MS (m/z) : 726 ((MH]*).
20  Elemental analysis (C42Ha2NsFSOs-0.4H20)
Caled. : C, 68.82; H, 4.51; N, 5.73; F,2.59; S,4.37%.
Found : C, 68.86; H, 4.67; N, 5.76; F,2.52; S,4.25%.

The compounds (B-2) to (B-7) were synthesized in a manner similar to that

25  described in the above method. The results were shown in Tables 16 and 17.
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Conmpound
-Xerr]-
dlerr],
=11.2 Hz
87

J =11.2 Hz)
)
Table 16

NVR (CDCl [err]) No.

8 ppm
B-7
[err]

4,44 (1H,
7.74 (1H, s)

Exanpl e 149 (Method B-2) [err]

4.31 (1H,

dierr], J

Compound
No.

NMR (CDCls)
S ppm

B-1

4.29 (1H, das, J =11.2 Hz)
4.42 (1H, das, J =11.2 Hz)
7.76 (1H, s)

B-2

4.29 (1H, das, J =11.1 Hz)
4.42 (1H, das, J =11.1 Hz)
7.58 (1H, s)

B-3

4.29 (1H, das, J =11.3 Hz)
4.42 (1H, das, J =11.3 Hz)
7.77 (1H, )

B-4

4.30 (1H, das, J =11.2 Hz)
4.42 (1H, das, J =11.2 Hz)
7.56 (1H, )

B-5

2.40 (8H, s)
4.28 (1H, das, J =11.2 H2)
4.41 (1H, das, J =11.2 Hz)
7.78 (1H, 8)

B-6

2.41 (3H, s)
4.28 (1H, das, J =11.2 Hz)
4.41 (1H, das, J =11.2 Hz)

7.58 (1H, s)

86



B-8 (1) 23 -26 5 To a solution of the above nentioned
conpound (23) (826 ng, 2.08 mol) in Exanpl e 149 and 2-

am not hi ophen- 5- car bar dehyde (240 ng, 1.89 mmol) in chloroform (50
m) were added triethylamne (0.82 ml, 5.88 mol) and 2-chloro-1, 3-

di met hyl i r:f] gflezlrc}l iniumchloride (DMC) (479 ng, 2.83 mmol) under ice-cooling
W th iTring and the resulting mxture was stirred for 4 h at room
tenperature. The 10 reaction mxture v@gy vvasheg wi th 2N hydrochloric
acid, water, and brine. The organjc N-! s dried over sodium

sul fate and concentrated in 0. OF eﬂe% due WeNH subjected to
silica gel colum chromat ogr apbyNphexane hy?‘ﬁcet ate = 1: 1) to give 498
ng(52 % of the conpound (26). ; efr]) [err] ppm 1.48 (9H,
s), 2.03 (1H, m, 2.59 (1H m, 3. 15 (1H, m, 15 4.40 (1H,
dlerr], J=11.1 Hz), 4.45 (1H, d[err], ), F4.56 (1H, n), 6.61 (1H,
m, 7.23-7.53 (11H), 9.76 (1H, s), 10. 89 (1H, s). I R
[err] (CHO [ err]) : 3234 —4695—3658—3599rerfe+r+g FAB—MS, (Tl z) . 507
([ VH +) . 20 (2F° ond|; 7 -Xz- The CMWIE)N) wa$ synt hesi zed
in a manner sim |fa—t9—tHat—deseribed—intthe BNt hesis—of the

conpound (15) in Exa | e |58 usi oyt he cor hﬁ‘a{ @EB)I’a]é?aH?t arting
88 medr i 4l MR ( ¢ Eﬂm'dﬁ Jpelrlr%H@pm .51 (9H, s),
2.21 (2H, m), 3.45(1H_ 354(114 m) 17.44 4.42 (2H,
s), 4.62 (1H, m, 648(1H d, J 44Hz) 709(1H “d, J = 4.0 Hz),
7.25-7.54 (9H), .82 (1H, s), 10.18 (1H, br s), 10. 97 (1H, s).
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5 IR [err] (CHC [err]): 3394, 3220, 1733, 1690, 1665, 1595 cnferr].
FAB-M5 (mz): 605 (M). (3) 27 -> B-8 The conpound
(B-8) was obtained in a manner simlar to that described in the 10

synt hesi s of the conmpound (A-1) fromthe conpound (9) in Exanple 1 using

t he conpound (27) as a starting nmaterial. NVR (CDCl [err])

[err] pp 0 (1H, 3.39 (2H, d, J=3.8 Hz), 4.05 (1H,
nh"%’ng%l(‘lm’l 153 )5 J(ll 1mHz) 4. 4(2 (1H, d[err], J):ll.l Hz§, 4.98

(1H dd, J=5.8, 8 60Hz) , ééH d, QJ Q Hz), 7.08-7.70 (16H),
7.85 (2H, . ?@UC (LH__s . F"%). " 15 IR [err]
(cHa [err])Y) NBod 3 7—2+697—265 Rog 1] . ~—Eremental

anal ysi s Y H[err]N[err]FS[err]e 0.6H err]O

Calcd.: C, 64568 H3 4.23; N, 5.66; F, X5B6; $68.64%

Found: C, 64. 77; H 4.38 N 5.69; F,2.52; S,8.63% Exanpl e 150

(Met hod B- 2)
N s” \ CH\N s\
‘”‘ Lo ——— (. £
“F

B-8

1) 23->26
5 To a solution of the above mentioned compound (23) (826 mg, 2.08 mmol) in

Example 149 and 2- aminothiophen-5-carbardehyde (240 mg, 1.89 mmol) in chloroform
(60 ml) were added triethylamine (0.82 ml, 5.88 mmol) and 2-chloro-1,3-
dimethylimidazolinium chloride (OMC) (479 mg, 2.83 mmol) under ice-cooling with:
stirring and the resulting mixture was stirred for 4 h at room temperature; The

10 reaction mixture was washed with 2N hydrochloric acid, water, and brine. The organic
layer was dried over sodium sulfate and concentrated in vacuo. The residue was
subjected to silica gel column chromatography (hexane : ethyl acetate = 1 : 1) to give 498
mg(52 %) of the compound (26).
NMR (CDCls) 8 ppm : 1.48 (9H, s), 2.03 (1H, m), 2.59 (1H, m), 3.44 (1H, m), 4.15 (1H, m),

15  4.40 (1H, das, J=11.1 Hz), 4.45 (1H, das, J=11.1 Hz), 4.56 (1H, m), 6.61 (1H, m), 7.23-7.53
(11H), 9.76 (1H, s), 10.89 (1H, s).
IR V max (CHCla) : 3234, 1695, 1658, 1599 cm-1,
FAB-MS (m/z) : 507 ((MH].

20 (@ 26->27
The compound (27) was synthesized in a manner similar to that described in the

synthesis of the compound (15) in Example 58 using the compound (26) as a starting
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(1) 23 -> 28 The conpound (28) was obtained in a manner
simlar to that described in the 5 synthesis of the conmpound (9) in

Exanpl e 1 using the conpound (23) described in Exanpl e 142 and

pi peri di ne-4-carboxylic acid ethylester as a starting material. NVR

(cbCferr]) [err] ppm 1.26 (3H, t, J =7.2 Hz), 1.38-1.45 (9H), 1.53-1.79
(2H), 1.8452.021 (3H), 2.03-2.25 (1H), 2.46-2.60 (1H), 2.75-2.91 (1H),
2.99-3.27 (1H), 3.43-3.95 (3H), 4.00- 4.15 (1H), 4.15 (2H, q, J=7.2

Hz) 4. 26 MBI  phu O 1 @81 63021 (@12, B BAVIDM), 5 64QH, R 4 28UH, nOFi | 1
1730, 1698, 1655 cnferr]. (2) To a solution

of the cormtﬂjmﬂ ER3)52(HH29), §,487183d, r&m&)in), WﬁHndJJ €100 T.208 D4 (91D,
added lithium ﬁ/drom de nonohydrate (1.20 g, 28.6 mmmol) and the resulting
m xture was82 @l sk dPAB EHL.rh5e). 36-9 (B Yoom tenperature. To the reaction

Menoved “@Eaddiﬁvﬁﬁwy S8 %! foBTh st (o Wb i asoved i ot hyl
acetate arﬁm%gﬁgﬁ?(ﬁ yer was washed wi th water
90

brine, dried over sodium sul fate, and concentrated in

vacuo to give the crude conpound (29). The conpound (30) was
obt ai ned by treating the conpound (29) in a manner simlar to that
descri bed @n2T #eB8ynt hesi s of the conmpound (13) in Exanple 58. NVR

cDdl 1.00-1.29 (2 1.37-1.45 (9 68-1.99 (4
(2 04- Ee;%])lwrr’bleagmpousd(B@ %as q wed@%maanrgslélﬂ?sm@am@ssnb@r@ﬁy

3. 79- 41017 s(y2 EQems of g'he c%m%?)mg(? w D 14 rom the compo(unH)(9) in Example 1 using the

compound (27) as a starting material.
NMR (CDCls) 8 ppm : 2.32 (1H, m), 2.50 (1H, m), 3.39 (2H, d, J=3.8 Hz), 4.05 (1H, m),
4.31 (1H, das, J=11.1 Hz), 4.42 (1H, das, J=11.1 Hz), 4.98 (1H, dd, J=5.8, 8.6 Hz), 6.90 (1H,
d, J =4.0 Hz), 7.08-7.70 (16H), 7.85 (2H, m), 7.90 (1H, s), 8.52 (1H, s), 10.46 (1H, s).
15 IR v max (CHCIs) : 3308, 1737, 1697, 1651, 1597 cm-1,
~ Elemental analysis (CeHsoNsFS206+0.6Hz0)
Caled. : C, 64.69; H, 4.23; N, 5.66; F,2.56; S,8.64%.
Found : C, 64.77; H, 4.38; N, 5.69; F,2.52; S,8.63%.

20 Example 150 (Method B-2)
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7.26-7.52 (9H). IR [err] (KBr): 3437, 1698, 1645 cnierr].

(3) 30 ->31 10 The conmpound (31) was obtained in a manner simlar
to that described in the synt hesi s of the conpound (14) 'in Exanple
58 using the conpound (30) as a starting mat eri al . NVR
(CDCl[err]) [err] ppm 1.40 (1/2 x 9H, s), 1.44 (1/2 x 9H, s), 1.49-1.71
(2H), 183226(4 2.43-2.59 (1H), o283335(2|—|) 3.44-4.17

(4H), 418435( %@%025*)( 1H, dlerr] J =T Hz), 4:38 (1/2 x
2H, s), 4.A44 4 ;QHL 7 (1rsu0H7 26-7.52 (9H),
9.63-9. 71(. NBee | RTerr] (K @ 439 NBe705 1698, 1655 cnjer].

El enent al anal C[err]H[err]N[err] )

r] 0 S5Herr] O
Calcd. : C 69.4; . 7.43; N, 5.58% Found: C, 69.50; H,

7.30; N, 5.66% (3) 31-> B-9 The conpound (B-9) was
obtained in a manner simlar to that described in the synt hesi s of
the conmpound (A-58) ¢n anpl e 58 using the conpoyy 31) as a starting 25
mat eri al . @»cﬁu@ﬁr]) [err] ppm 1.23- m 1.73-2.50 (4H),
2. 58-2.90 (M0 (1H) @@N&S 00-4.17 (2H).
4.28-4.59 &H -4 77 (1/5°x IF|5 4. x 1H),

(1/5 x 1H, d , 94 1/5x2H t, J =8.6

: Esaz7 Hz), 6.75-6.90 (4/5 X
Hz), 7.02-7.12 (4/ 2H), 7.23-7.65(13H)
779788(4/5x2H) 8.50-8.62 (1/2 x 1H), 9.18

X 1H, br s). IR[err](Kgr) 3438, 3118, 1748,

1708 1635, 1597 Q_CHO El enental anal ysi s
(C[err]H[ oer rr] 0.5Herr]Q CHL C 67.92; H,
F, 2.62% ‘: . r)i NH
F

B9

, 68 7.75(1/5 x 2H),

(1) 23 -> 28

The compound (28) was obtained in a manner similar to that described in the

5  synthesis of the compound (9) in Example 1 using the compound (23) described in
Example 142 and piperidine-4-carboxylic acid ethylester. as a starting material.
NMR (CDCls) 8 ppm : 1.26 (8H, t, J = 7.2 Hz), 1.38-1.45 (9H), 1.563-1.79 (2H), 1.84-2.02
(3H), 2.03-2.25 (1H), 2.46-2.60 (1H), 2.75-2.91 (1H), 2.99-3.27 (1H), 3.43-3.95 (3H), 4.00-
4.15 (1H), 4.15 (2H, q, J=7.2 Hz), 4.26-4.46 (3H), 4.60-4.79 (1H), 7.24-7.52 (9H).
10 TR v max (Film) : 1730, 1698, 1655 cm-1.

(2)28->30 _
To a solution of the compound (28) (4.20 g, 7.83 mmol) in methanol (100 ml) was
added lithium hydroxide monohydi‘ate (1.20 g, 28.6 mmol) and the resulting mixture was
15  stirred for 30 h at room temperature. To the reaction mixture was added 2N
hydrochloric acid aq. (15 ml) and methanol was removed by concentrating in vacuo.

The residue was dissolved in ethyl acetate and the organic layer was washed with water
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5 Found: C, 67.86; H 5.01; N, 5.73; S, 4.44; F, 2.56%

Exanpl e 151 (Method C) [err]

32 10 (1) 23 -> 32 To a sol ution of
t he conpound (23) (2 g, 5.03 mmol) and triethylamne (0.7 m, 5.02
mmol ) in tetrahydrofuran (10 m) was added ethyl chlorocarbonate (0.75 m,

7. 88 arfdl Dridd 684 bife? s&ﬁ%ﬂ RAba ¥ bl Shobédtk N 80ehchb % £i98 thd dri@e M Xt ure

was stirred for 5 h at the sane tenperature. The precipitation was
filtered alompoandi(@ofe Thelchbingbend\(36) wakishdainddby tréda i\t oot (29)umREeNsi on
of sodi um borohydride (0.57 g, 5.1 mmol) in water (10 m) under

i ce-cool i ngametrtsilsﬂarrmlth@: de?ﬂxé)erlémcha synthﬂSistqﬁrc@ moahd &Béi’h Enamwiarﬁﬁt o room
92 rrperature and sti

partiti one‘&l\’f@e@%‘éﬁ dcpmy) 1- QL 2a (D, 1871, 4§r(8HM %H?%(ﬁlﬁ)o? %236 |(H‘1)a& 50The

vater, Sanct oy (B2 AP PAR UYL P AR ARE W B v R BRITEDL AER B @,

vacuo to o ¥e75e%ing (1009 of the crude conmpound (32). 5

IRv max (KBI') . 3437, 1698, 1645 cm-1,

(3) 30 ->31
10 The compound (381) was obtained in a manner similar to that described in the
synthesis of the compound (14) in Example 58 using the compound (80) as a starting
material. _
NMR (CDCls) 6 ppm : 1.40 (1/2 x 9H, s), 1.44 (1/2 x 9H, s), 1.49-1.71 (2H), 1.83-2.26 (4H),
2.43-2.59 (1H), 2.83-3.35 (2H), 3.44-4.17 (4H), 4.18-4.35 (1H), 4.34 (1/2 x 1H, das, J=11.1
16 Hz), 4.38 (1/2x 2H, s), 4.44 (1/2 x 1H, das, J=11.1 Hz), 4.60-4.79 (1H), 7.26-7.52 (9H),
9.63-9.71(1H).
IR v max (KBr) ;: 3432, 1725, 1698, 1655 cm-1.
Elemental analysis (C20H3sN205+0.5H20)
Calced. : C, 69.44; H, 7.43; N, 5.58%.
20 Found : C, 69.50; H, 7.30; N, 5.66%.

(3)31->B-9

The compound (B-9) was obtained in a manner similar to that deseribed in the
synthesis of the compound (A-58) in Example 58 using the compound (31) as a starting

25  material.

NMR (CDCls) 8 ppm : 1.23-1.73 (3H), 1.78-2.50 (4H), 2.58-2.90 (1H), 3.01-3.28 (1H), 3.39-
3.69 (2H), 3.90-4.17 (2H), 4.28-4.59 (3H), 4.70-4.77 (1/5 x 1H), 4.95-5.08 (4/5 x 1H), 6.57
(1/6x 1H, d, J = 9.7 Hz), 6.75-6.90 (4/6 x 1H), 6.94 (1/5 x 2H, t, J = 8.6 Hz), 7.02-7.12 (4/5 x
2H), 7.23-7.65(18H), 7.68-7.75(1/5 x 2H), 7.79-7.88 (4/5 x 2H), 8.50-8.62 (1/2 x 1H), 9.18
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(2) 32-> 33 To a solution of the conmpound (32) (1.33 g, 3.47
nmmol) in N N di net hyl formam de (10 m) was added 60 % sodi um
hydride (140 ng, 3.5 mmol) under ice-cooling with stirring and the
resulting mxture was stirred for 30 mn. To the 10 reaction mxture was
added 4- br ononet hyl benzoi c acid nethylester (790 ng, 3.54 mmol) at

t he sane t?ﬂge ﬁgr vm'th stirring and the resulting m xture was allowed to
warmto o} terrperature and stirred for 24 h. The mi xture was

parti ti oneggRel WeeH) e54ng 3118, 1748, &0B! #4635, 868t c&iN.hydrochl oric acid aq. The
organi c layer was washed with 5 % sodi um hydr ogencar bonat e ag.,

vat er, and Himéittal dhaiysis @dsNSFOsr0.8diMat e, and concentrated in 15
vacuo. The residue was subjected to silica col utm chr omat ography

(hexane: ethyl Caled. 288742 H=-582; ) 5.8¢; Syit:té; Iﬁf?ﬁﬁ% (26% of the ained
d 1.90-2.15 (2
3. 253 §5 (4H), §09&3%3ﬁ4 H%‘é %Eg@n“‘&‘ 151322%‘2)4 4.38 (2H, s), 4.(5|5_|)(2H,

s), 7.20-7.55 (11H)), 800(2H d, J=8.2 Hz). IR [err] (Film: 1721,
1694, 1613, 1395, 1279, 1108, 755 cnferr]. 20 El emrental anal ysi s
(err]Hen ]@&tﬁg rilHerr]) Calcd. : C 73.14; H,
7.05; N, 2. %Hlé?iﬂl 4 Found: C, 73.01; H 7.10; N, 2.61%

(3) 33 -> 34 25 o A sol ution of the conp (33) (480 ng, 0.90
mmol ) in tetrahydrofur (2 m) was gd dr (36l © @ suspension
of lithiuma égud_nggs‘d;g D | N—— —Bther (5 n) with
stirring at nper at ueNagdHg t he et ting mxture was stirred for
1.5 h. The react Mt ure was partitid fetween ethyl acetate and 2N

hydr ochl ori c acid aq. The organic | ayer was washed wlth 5 %SOdI um

hydr ogencar bonat e a Dess-M
93 mc%ﬁd_ﬂ& dmm‘; ;?@amh-eene%anatRea v ed in

vacuo to give A 'ﬁn (91 1% npound (34) as an oil.
NVR (CDCl [err]) rl gpm 1.43 (9H, s), 1. 1.89, (2H), 1.90-2.15 (1H),
3.30-3.80 (4H), 3.80-

‘f‘c@“@ "o Cfm

mZI

I\O

0

mZI

O

1) HCl C(\ P
2) HoLO, A
% ‘ IC,

C-1

10 (1)23->32
To a solution of the compound (23) (2 g, 5.03 mmol) and triethylamine (0.7 ml,
5.02 mmol) in tetrahydrofuran (10 ml) was added ethyl chlorocarbonate (0.75 ml, 7.88
ml) under ice-cooling with stirring and the resulting mixture was stirred for 5 h at the
same temperature. The precipitation was filtered off, and the filtrate was added
15  dropwise to the suspension of sodium borohydride (0.57 g, 5.1 mmol) in water (10 ml)

under ice-cooling with stirring. The reaction mixture was allowed to warm to room
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4.20 (2H), 4.36 (2H, m), 4.49 (2H, s), 4.68 (2H, s), 7.20-7.60 (13H). 5

(4) 34 -> 35 A solution of the conpound (34) (410 ng, 0.81
mol ) in tetrahydrofuran (2 m) was added dropwi se to a solution of
Dess-Martin reagent (510 ng, 1.20 mol) in di et hylsulfoxide (4 M)

at roomtenperature and the resulting mxture was stirred for = 10 2 h.

The react k&ﬁbe@tﬁ&g bivd ¥@Sed for 910 THE bfix®k8Was &R itRNEd belrelh btlglgcapmghed wi th

wat er rine. The organic |ayer was dried over sodium sulfate and
concent r akgd 2Nhydasetilbric acid aq. t ThgonganidAdyerivas Kashéd wirh 5t% eodiampound ( 35) .

NVR (CDCl [err]) [err] ppm 1.43 (9H s), 1.50-1.65 (1H), 1.95-2.15 (1H),
3.30-3.80 hydldd);encarmate aq water4am®b1(12¢+)dned 08¢ odiym gylfate, apd copgentrgied in
7.20-7.55 (11H), 7.84 Hz), 10.00 (1H, s). 15 (5) 35
> 36 Vacuotogwe193%OQA%@ltb%FwﬁeG?mP%@ddé@pound (35) (390 ny, 0.78
mml)n,)?nr; toluene (12 M) were added 2, 4-thi azol i di nedi one (100 ng,
0. 85 1Mp|per|d|ne|ntoluene(78[err]l, 0. 078 “mol ), and
1Macet|c %bd g toluene (78 [err]l, 0.078 nmol) and the resulting mxture
was eated at reflux for 24 h. The solvent was renoved by

Concent rating i Mo4ask@ion bithe compound G2) ALBS 3t 7mmbBped NNt o silica gel
col um chromat ogr aphy (chl orof orm nethanol = 50: 1) to give 267 ny

(57.2% oﬂlmmyﬁormmd@ﬂ@mhdra(s a&)ed 60 % sodluml\h?d(n@@ﬂ‘{Oeng,]iiﬁ {I:M)]uqﬂpm 1.44
(9H, s), 1.50-1.70 (1H), 1.95-2.20 1H),310375d(7H§ 4. 20
(2H), 33ce(cgplmafyl &tnaanqmthg)res‘r}t%mw% vassjrredog Ocnm 'eqhes 73 (1H,
b

iy %&2. - Beperin PR S opgmethylbonav prp ar Ry (0 g S5t IE o

of the co %érﬂm@'%e %leﬂ(art@@&lmstﬁ?ﬁ%%ﬁﬁ%é Posultihgb AileSvak BB td $&rm to

conmpound arting material
94 room temperdfie 4Rdstifred fol R4 her The pi¥dure wadParfitidhbed Bdthveendetht 3. 60

(4H), 3.95-4.10 (1H), 4.27 (1H d[err], J=11.2 Hz), 4.33 (1H,
dlerr], Jadetate and)ZN kbzd;dclﬂ,omac(ndsag., The@tzga(lﬁrt-l,aym) wasrwashed with &% so ug1 (1H,
brs) hydrogencarbonate aq., water, and brine, dried over sodium sulfate, and concentrated in |
.15 vacuo. The residue was subjected to silica gel column chromatography (hexane : ethyl

acetate = 5 : 1) to give 480 mg (26%) of the aimed compound.

NMR (CDCls) & ppm : 1.43 (9H, s), 1.90-2.15 (2H), 3.25-3.756 (4H), 3.91 (3H, 's), 3.95-4.20

(2H), 4.38 (2H, s), 4.55 (2H, s), 7.20-7.55 (11H), 8.00 (2H, d, J=8.2 Hz).

IR v mex (Film) : 1721, 1694, 1613, 1395, 1279, 1108, 7565 cm-1.
20 Elemental analysis (Cs2H3a7NOe+0.3CsHe)

Calcd. : C, 73.14; H, 7.05; N, 2.52%.

Found : C, 73.01; H, 7.10; N, 2.61%.

(3)33->34

25 A solution of the compound (33) (480 mg, 0.90 mmol) in tetrahydrofuran (2 ml)
was added dropwise to a suspension of lithium aluminum hydride (34 mg, 0.9 mmol) in
ether (5 ml) with stirring at room temperature and the resulting mixture was stirred for
1.6h. The reaction mixture was partitioned between ethyl acetate énd 2N hydrochloric

acid ag. The organic layer was washed with 5 % sodium hydrogencarbonate aq., water,
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(Nujol): 1744, 1706; 1662, 1598 cnier]. MS (M z): 727
5 El enental analysis (Cerr]J]Herr]Nerr] FSO err]

rlHerr] 0.3Herr]O Calcd.: C, 70.98; H 5.29; N,
,2.51; S,4.23% Found: C, 70.94; H, 5.35; N, 3.79;
F,2.63; S, 4.21%

The conpound (C-2) was synthesized in a

manner si ghil Bfiné, Aricl dberdRafit §Afhtd, And toncehiatcdnN VEcubRb BRA 410 B ©EIY) bf Was

shown in Table 18
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thel@lpound (34) as an oil. [err]
NMR (CDCls) 8 ppm : 1.43 (9H, s), 1.65-1.80 (2H), 1.90-2.15 (1H), 3.30-3.80 (4H), 3.80-
4.20 (2H), 4.36 (2H, m), 4.49 (2H, s), 4.68 (2H, s), 7.20-7.60 (13H).

(4) 34->35

A solution of the compound .(34) (410 mg, 0.81 mmol) in tetrahydrofuran (2 ml)
was added dropwise to a solution of Dess-Martin reagent (510 mg, 1.20 mmol) in
dimethylsulfoxide (4 ml) at room temperature and the resulting mixture was stirred for
2h. The reaction mixture was diluted with ethyl acetate (30 ml) and washed with water
and brine. The organic layer was dried over sodium sulfate and concentrated in vacuo
to give 390 mg (95.1%) of the compound (35).
NMR (CDCls) 8 ppm : 1.43 (9H, s), 1.50-1.65 (1H), 1.95-2.15 (1H), 3.30-3.80 (4H), 3.80-
4.20 (2H), 4.38 (2H, m), 4.54 (2H, s), 7.20-7.55 (11H), 7.84 (2H, d, J=8.0 Hz), 10.00 (1H, s).

(®) 35 -> 36

To a solution of the compound (35) (830 mg, 0.78 mmol) in toluene (12 ml) were
added 2,4-thiazolidinedione (100 mg, 0.85 mmol), 1M-piperidine in toluene (78 pul, 0.078
mmol), and 1M-acetic acid in toluene (78 pl, 0.078 mmol) and the resulting mixture was
heated at reflux for 24 h. The solvent was removed by concentrating in vacuo. The
residue was subjected to silica gel column chromatography (chloroform : methanol = 50 :
1) to give 267 mg (57.2%) of the aimed compound (86).
NMR (CDCls) 8 ppm : 1.44 (9H, s), 1.50-1.70 (1H), 1.95-2.20 (1H), 3.10-3.75 (4H), 3.90-
4.20 (2H), 4.38 (2H, m), 4.54 (2H, s), 7.20-7.55 (13H), 7.83 (1H, s), 8.78 (1H, br ).

6) 36 ->C-1
The compound (C-1) was synthesized in a manner similar to that described in
the synthesis of the compound (A-1) from the compound (9) in Example 1 using the

compound (36) as a starting material.
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Conpound NVR (CDCl [err]) | | No.

B [err] ppm 4. 27
(1H, d[err], J-11.2Hz) | C1 O 4.33 (1H
dlerr], J=11.2Hz) 17.81 (1H s)
4.27 (1H, d[err], J=11.4Hz) | C 2 S 4.34

g )1H1 dl er r INMBIEDCENE bpm : 2.05-2.25 (2H), 3.20-3.60 (4HD), 3.95-4.10 (1H), 4.27 (1H, das/ 7611 .4 1H,
96 Hz), 4.350818hE JE 582 Hvk lsacs 58 GH)[ 7203 (2H, m), 7.81 (1H, s), 8.81 (1H, br s).

IR v max (Nujol) : 1744, 1706, 1662, 1598 cm-1.
MS (m/z) : 727 ((MH]*).
5 Elemental analysis (C4sHasN2F'SQOe-0.3CeH14-0.8H20)
Caled. : C, 70.98; H, 5.29; N, 3.70; F,2.51; S,4.23%.
Found : C, 70.94; H, 5.85; N, 3.79; F,2.63; S,4.21%.

The compound (C-2) was synthesized in a manner similar to that described in

10 the above method. The result was shown in Table 18.
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(1) 32 -> 37 5 The conpound (37) was obtained in a manner
simlar to that described in the synthesis of the conmpound (35) in
Exanpl e 151 using the conpound (32) described in Exanpl e 151 as a
starting material . NVR (CDCl[err]) 8 ppm 1.43 and 1.46 (9H, each s),
1.70-1.95 Q%H)l 1.95-2.20 (1H), 3.40-3.75 (2H), 3.90-4.30 (2H), 4.40
(2H, s), 729678 40 (9H), 9.39 and 9.50 (1H, each d, J = 3.8 and 10 3.6
Hz) . IR [err] (Film: 1737, 1697, 1395 cniePr]. El emrent al

analysis (CJerrJ]Herr]NJerr err S Cal cd.: C
ol N4 A 97

71.74: H 7.17: N 3.64%
O (2) 37 &> 38
$ CL

Found: C, 71.83; H 7.24;

Compound B NMR (CDCls)
No. 3 ppm
4.27 (1H, das, J=11.2Hz)
C-1 O |4.83 (1H, das, J=11.2Hz)
7.81 (1H, s)
4.27 (1H, das, J=11.4Hz)
C-2 S 14.34 (1H, das, J=11.4Hz)
7.61 (1H, s)
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To a solution of the conpound (37) (3.00 g, 7.9 nmol) in ethanol (60 n)
were 5 added to 4-net hoxycarbonyl benzyl tri phenyl phosphoni unbrom de (7.70

g, 15.7 mol) and triethylamne (3.3 m, 23.7 nmol) and the resulting
m xture was heated at reflux for 6.5 h. Ethanol was renoved by
concentrating in vacuo. The m xture was partitioned bet ween et hyl
acetate an igcyacid ag. The organic | ayer was washed with

5 % sodi umﬁﬁ%iéggﬁgg@ggﬁgéﬁaqw water, and brine, dried over sodium

sul fate, and_ 10 nt r ZegEMa vacuo. The o Hoed walid Yeaktd§i due was

subj ected t I"Pe 2L columm - me'0gnaphy hexane—at hyl acetate
=5 1) to 0 g (74% of the aine conpound (38). NVR
(CDCl[err]) [er pp 1.34 and 1.40 (9H, Sy, 1.70-1.95 (1H),
2.10-2.35 (1H), 3.30-3.75 (2H), 3.90-4.10 (1H), 3.91 and 3.92 (3H,

each s), 4.10-4.95 (3H), 5.50-6.50 (2H), 7.20-7.40 15 (11H), 7.97 and
7.99 (2H, each d, J = 8. 2Me El enent al anal 2Ve '

(derr]Herr]NJerr err] Hygpd-t) I cd1)K:0HC, 75. 34;

H 6.89; N, o —Foung™ R H 7.10;N_2.74% 20
(3) 38 -> To a sol uti e conpound (38)CP£t 98 g,
5.80 mol) in anol (30 m) was 5 9% pal | adi umtagbon (0.3

g) and the resulting A xture was hydr ogenat ed at % atm The catal yst

was filtered off and the filtrate was concentrated in vacuo. The
obtained oily residue was subjected to silica gel colum ﬁgr omat ogr aphy

(hexane : ethyl 25 ac # 5 1) to give 2.35 ¢( of the ained
conpound (39 [EYST) [err pm , s), 1.60-1.80
(2H), 1.95- @ ol 00- 2. TO—{2H)-»3. O _NBoc3- 80 (3H),—3-90 (3H, s),
3.90-4.05 (4& 72H, br s), 7.15-7. L 7.94 (2H, d, J = 8.2

Hz) . I R r] (Filnm: 1720, 1692, 13 1280 cnferr].

98 El eftental anal ysi s (C[err]H[err]‘NCIerr])

Calcd.: C 74.53; H 7.23; N, 2.72%

TG

E-1

(1) 32->37
5 The compound (37) was obtained in a manner simila_r to that described in the
synthesis of the compound (35) in Example 151 using the compound (382) described in
Example 151 as a starting material.
NMR (CDCls) 8 ppm : 1.43 and 1.46 (9H, each s), 1.70-1.95 (1H), 1.95-2.20 (1H), 8.40-3.75
(2H), 3.90-4.30 (2H), 4.40 (2H, s), 7.20-7.40 (9H), 9.39 and 9.50 (1H, each d, J =8.8 and
10 3.6Hz). |
IR v max (Film) : 1737, 1697, 1395 cm-L,
Elemental analysis (C2sH27NO4+0.2H20)
Caled. : C, 71.74; H, 7.17; N, 3.64%.
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Found: C, 74.80; H 7.29; N, 2.63% 5 (4) 39 -> 40 The
conpound (40) was obtained in a manner simlar to that described in the
synt hesis of the conpound (13) fromthe conmpound (11) in Exanple 58 using

t he conpound (39) as a starting material. NVR (CDCl [err])
[err] ppm 1 45 (9H, s), 1.60-1.90 (2H), 1.95-2.35 (2H), 2.54 (2H, m, 3.30
(1H, , 33 gy, s), 4.65 (2H, s), 7.05-7.55 (13H).
I R [err] (F| | m F‘ﬁgﬁ<§1@5711691 I%(%gﬁcé Ete';r,r (5) 40 -> 41

The conpound (41) was obtained in a rranner simlar to that described in the
15 synthesis of the conpound (14) in Exanple 58 using the conmpound (40) as
a starting(®)37->38materi al . NVR ( CDCl [err]) [err] ppm 1.44 (9H, s),
1.60-1.85 (2H), 1.95-2.30 (2H), 2.64_(2H, rﬁ}
3.35-4.05 (3H), Zl‘oassomqn#}f he cpmpguiyd fﬂﬂ 797m1719)(12ﬂtha&°1(§0m Were ) |
9.97 (1H,

obt ai ned i ﬁdgem%p&ghﬁa%%ny {bSn?ﬂgfphaﬂglgP?ﬁ?ganﬁuWLf%ﬁoW%Ind185§/ n’tn%l gas of

trrgteeffgfouaqd%%% %J{ﬁ 2"3]86&1?; pQFHI%ﬁe %%mﬂ%]?m@tﬂ)xﬁ$f%§§%65éﬂd%?o%

2.00-2. 13 @H1. Etharolw fetnd¥dd bybosdebntrating in dadl. (P mixdubbwisihirtitibnedt. 38

(2H, br s), 7.30-7.61 (14H). IR [err] (Nujol): 1717, 1692 cnierr].
El ement al - dnewepsieshyl @fwsate] s ON hyqrechigr aid A6 dthejorganigkyer wiyashed with
Calcd.: C, 66.38; H 6.16; N, 4.55; S, 10.42% Found: C

66. 15; H &% §6le hydggengrbq_@tgg% water, and brine, dried over sodium sulfate, and
99 10  concentrated 1$1 v)acuo. Tie gbtamed oily residue was subjected to silica gel column
chromatography (hexane : ethyl acetate =5 : 1) to give 3.0 g (74%) of the aimed
compound (38). '
NMR (CDCls) 8 ppm : 1.34 and 1.40 (9H, each s), 1.70-1.95 (1H), 2.10-2.35 (1H), 3.30-3.75
(2H), 8.90-4.10 (1H), 3.91 and 3.92 (3H, each s), 4.10-4.95 (3H), 5.50-6.50 (2H), 7.20-7.40
156 (11H), 7.97 and 7.99 (2H, each d, J = 8.2 Hz).
Elemental analysis (Cs2H3ssNOs-0.2CsHe)
Caled. : C, 75.34; H, 6.89; N, 2.656%.

Found : C, 75.31; H, 7.10; N, 2.74%.

20 (3)38->39
To a solution of the compound (38) (2.98 g, 5.80 mmol) in methanol (30 ml) was
added 5 % palladium-carbon (0.3 g) and the resulting mixture was hydrogenated at 1
atm. The catalyst was filtered off and the filtrate was concentrated in vacuo. The
obtained oily residue was subjected to silica gel column chromatography (hexane : ethyl
25 acetate =5: 1) to give 2.35 g(86%) of the aimed compound (39)
NMR (CDCls) & ppm : 1.44 (9H, s), 1.60-1.80 (2H), 1.95-2.30 (2H), 2.50-2.70 (2H), 3.20-
3.80 (3H), 3.90 (3H, s), 3.90-4.05 (1H), 4.37 (2H, br ), 7.15-7.55 (11H), 7.94 2H, d, J =8.2
Hz).
IR v mex (Film) : 1720, 1692, 1395, 1280 cm-1.
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The conpound (E-1) was obtained in a manner simlar to that described in

t he synthesis of the conpound (A-1) fromthe conpound (9) in Exanple.
1 using the 5 conmpound (42) as a starting material. NVR
(CDCl[err]) [err] ppm 188200(1H) 2.11-2.21 (1H), 3.27 (2H, d, J. = 3.3
Hz) , 376(1H t, 6.6 Hz), 3.93 (1H, s), 4.23-4.29 (3H), 7.02

I

(3H, t, fgz‘ab 20H), 7.78-7.83 : (2H) . 'R
[err] (KBr Fleqﬂ%) fg%ﬁéi%i:gg@%%{ err]. 10 El emrental anal ysi s

(Qerr] H err] N ecaldl &t risSaerr 7.B30erad29). 6CH err] 0.8H err] Q)

Calcd. : C, 70.72; H 5.83; N, 3.49; S, 8.00; F, 2.37%

Found: C, 70.62; Fohndb: ©174.80; H378%; N.63%.99; F, 2.30% The
compounds (E-2) to (E-8) were synthesized in a manner simlar to that 15
described in the above nethod. The results were shown in Table 19.

100 5 @ 3%bl 4019 [err]

The compound (40) was obtained in a manner similar to that described in the
synthesis of the compound (18) from the compound (11) in Example 58 using the
compound (39) as a starting material.

NMR (CDCls) 8 ppm : 1.45 (9H, s), 1.60-1.90 (2H), 1.95-2.35 (2H), 2.54 (2H, m), 3.30 (1H,
10 m), 3.35-4.05 (3H), 4.37 (2H, s), 4.65 (2H, s), 7.05-7.55 (13H).
IR v max (Film) : 3431, 1691, 1402 cm-1.

) 40> 41
The compound (41) was obtained in a manner s’imilar to that described in the
15  synthesis of the compound (14) in Example 58 using the compound (40) as a starting
material.
NMR (CDCls) 8 ppm : 1.44 (9H, s), 1.60-1.85 (2H), 1.95-2.30 (2H), 2.64 (2H, m), 3.29 (1H,
m), 3.35-4.05 (3H), 4.38 (2H, m), 7.25-7.55 (11H), 7.79 (2H, d, J =8.0 Hz), 9.97 (1H, s).

20 (6)41->42
The compound (42) waé oi)tained-in a manner similar to that described in the
synthesis of the compound (15) in Example 58 using the compound (41) as a starting
material.
NMR (CDCls) 8 ppm : 1.45 (9H, s), 1.67-1.81 (2H), 2.00-2.13 (2H), 2.53-2.67 (2H), 3.23~
25  3.6b (2H), 3.96 (2H, m), 4.38 (2H, br s), 7.30-7.61 (14H).
IR v max (Nujol) : 1717, 1692 cm-1.
Elemental analysis (C24H36N204S2+0.8H20)
Caled. : C, 66.38; H, 6.16; N, 4.55; S, 10.42%.
Found : C, 66.15; H, 6.15; N, 4.88; S, 10.31%.
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Conpound -Xerr]-Xerr]- B NVR (CDCl [err])

No. 8 ppm E-1 [err]
3.27 (2H, d, J=3.3 Hz) 3.76 (1H, t, J=6.6 Hz) E-2

O 4.27 (2H, m 0] 7.80 (1H, s) E-3

1.80-1.93 (1H m [err] 7.73-7.88 (2H m E- 4
[err] O 4.28-4.54 (2H, m O 7.50-7.63 (2H, m
E-5 [err] S 4.41 (1H, d[err], J=15.3 Hz)

[err] S 4(?842(;I-Eld[err] J=16.2 Hz) E-6 [err] @]
4.33-4.52 ( E-6 O 7.76-7.78 (7H,

4. 36 (1H s) The colnpdund (E-1) wardblained in a m&Snnet. slkml@]_ﬂel thaf)described in the
7.76-7.88 (1H, m 81-1.92 (1

E-8 [ eynfhesis of the compounf @31)froe t}Qechqmm}md 9 in Example 1 using ‘éby

2H, -
(Ex anp Inl 51 6 FomppuMh@21ass stagting material. 101

NMR (CDCls) & ppm : 1.88-2.00 (1H), 2.11-2.21 (1H), 3.27 (2H, d, J = 3.3 Hz), 3.76 (1H, ¢,
J = 6.6 Hz), 3.93 (1H, s), 4.23-4.29 (8H), 7.02 (3H, t, J = 8.3 Hz), 7.21-7.60 (20H), 7.78-7.83
(2H).
IR v max (KBr) : 1717, 1661, 1630 cm-1.
10 Elemental analysis (C4sH3sN204S2F - 0.6CeH14-0.8H20)
Caled.: C, 70.72; H, 5.83; N, 3.49; S, 8.00; F, 2.37%.
Found : C, 70.62; H, 5.91; N, 3.61; S, 7.99; F, 2.30%.

The compounds (E-2) to (E-8) were synthesized in a manner similar to that

15  described in the above method. The results were shown in Table 19.
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(1) 32 -> 43 5 To a solution of the conpound (32) (17.5 Q)
described in Exanple 151 in di chl oronet hane (120 m ) were added
triethylamne (9.54 m) and net hanesul f onyl chloride (4.24 m) under
ice-cooling and the resulting mxture was stirred for 30 mn. The
reaction mpgpfir@® was poured into water - ethyl acetate. The organic |ayer
was separated and the aqueous layer was extracted with ethyl acetate.
The fused organic 10 |ayer was washed m%ﬂgésat osodi um hydr ogencar bonat e
aq., and brine, dried over 80 , and concentrated in
vacuo. The residue was dissol QSEK

t hyl f ormam de (100 ml).
To this solution was added sodry Ilde (3335 gi room
tenperature and the resulting m xtkgeg | for 6 h at 70 [err]C. The
reaction m xture was cool ed and p ﬁmater et hyl acetate. The
organic layer was 15 separated and the aqueous I"ayer was extracted with
ethyl acetate. The fused organlc | ayer was washed with 1IN

hydr ochl ori ¢ aci at—sodirunrhydrqgengar-bon ‘ i ne
dried over nagungél ﬁ?%{lfate-XhKa concégnBr at ed |;N§%§G%ﬁn?he res| due was

subjected to silfreagetteottm bk“uraxux.up.' t-o—giv&EPE 2 6190044 of the
ai med congdoungly(49) . Zﬁ\/@ (C[)Cg e ,dr 4539 1.45 (9H, s),

1.80-2.36 (2H), [2.55-3. 40 ‘ 8-3. 85 QQFGG z) 4.12 (2H), 4.36
(1H, dierr], J 4 113 Hl), 4. 41 ZTH d[err] 45_;7 Hl;n)3 Fz), 7.23-7|53 (9H).
102 1R err] ] 206 |7 dpad grierr] . =AB- VB
(M2): 415([ MeNdHertP
.3 /\ﬂ g [1.80-193 (1H, m)
X 7.73-7.88 (2H, m)

] 4.28-4.54 (2H, m)

£ /\-"@/ O 7.60-7.63 (2H, m)

E-5 s g [441 (H, dus, J=15.3 Hz)
& 4.48 (1H, das, J=16.2 Hz)

s 4.33-4.52 (2H, m)
P 7.76-7.78 (TH, m)
s

y 4.36 (1H, 8)
E-7 _ S |444(H,s)
7.76-7.88 (1H, m)
& 1.81-1.92 (1H, m)
E-8 _)s O |4.33-4.43 (2H, m)
7.74-7.86 (2H, m)

E-6 | f/
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(2) 43 -> 44 5 To a solution of the conmpound (43) in toluene
(150 M) was added 1.0 M di i sobut yl al um nunmhydride in toluene (61.9
m) at -78 [err]C and the resulting m xture was stirred for 2 h. To
this mxture was added 1.0 M dii sobutyl al um numhydri de in tol uene

(12.4 m) and the resulting mxture was stirred for 3 h. To the reaction

m xture gﬂQﬁ % sodi um hydr oxi de ag. (24.3 m) and the

resul ting mﬁp&?ém S aﬁﬁéd to warmto roomtenperature. The
reaction mxture was dil ut eﬂl\)ﬁ?ﬁeh et hyl acetate and filtered and the
organi ¢ | ayes s rQ!rt ed or gani ¢ 4.y o..végwa‘ghed WBAL bri ne,

dried over Bpgl f at concent n 0. The residue was

di ssolved in et hyl aZSQ? e (300 M) a $ilica gel (32.4 g) was
added to this so¥ltigmn. The m xture was“sSti4yed for 3 h at room

tenperature and filtered and the filtrate was concentrated in 15 vacuo.

The residue was subjected to silica gel columm chromatography to give 8.72

g (53% of the compound (44). NVR (CDCI[err]) [erdX] ppm 1.44
.52

(9H, s), 1.57-1.78 o2.11-2.35 (1H), 2 s

7.4, 16.7 K613 03 ( 1H) 3 22- 3. 7§ W35 (1H,
dierr], J )N,%"‘9 ( 4. 20 (1M ‘g 70237(53
(9H), 9.74 (1H = 1.8 Hz). 20 IR [er 1720, 1682

cnierr]. R—I’—"AB-I\/S(I\/!Z) C[err]H[err]qu

Cal cd.: 396.2175. Found: 396. 2186. (3) 44 -> E—9 25 The

conpound (E-9) was synthesized in a manner simlggto that described in

the synthesis of the conpound (E-1) fromthe conpound (37) in Exanple 153
NVR

usi ng the conpound (44) as a starting material.

(e ferr]) [err] ppm 0.92-2.18 (6H), 2.57 (2H, t, J = 7.7 Hz), 3.17-3.82
(2H), 3.829p3P4 43 (1H), 4.10-4.39 (1H), 4.23 (1H, d[err], J = 11.3
Hz), 4.27 (1H, d[err] J =11.3 Hz), 7.00-7.57

103 5 To aéolﬂllﬂ)n of th8ConiPddnd<32) (17.88) dedttibedidn Ekample B1i8. 9 Hz) .

dichloromethane (120 ml) were added triethylamine (9.54 ml) and methanesulfonyl
chloride (4.24 ml) under ice-cooling and the resulting mixture was stirred for 30 min.
The reaction mixture was poured into water - ethyl acetate. The organic layer was
separated and the aqueous layer was extracted with ethyl acetate. The fused organic

10 layer was washed with sat. sodium hydrogencarbonate aq., and brine, dried over
magunesium sulfate, and concentrated in vacuo. The residue was dissolved in N, N-
dimethylformamide (100 m}). To this solution was added sodium cyanide (3.35 g) at
room temperature and the resulting mixture was stirred for 6 h at 70 °C. The reaction
mixture was cooled and poured into water-ethyl acetate. The organic layer was

15  separated and the aqueous layer was extracted with ethyl acetate. The fused organic
layer was washed with 1N hydrochloric acid aq., sat. sodium hydrogencarbonate, and
brine, dried over magunesium sulfate, and concentrated in vacuo. The residue was
subjected to silica gel column chromatography to give 16.2 g(90%) of the aimed
compound (43).

20 .NMR (CDCls) 8 ppm : 1.45 (9H, s), 1.80-2.36 (2H), 2.55-3.20 (2H), 3.28-3.85 (2H), 3.93-
4.12 (2H), 4.36 (1H, das, J = 11.3 Hz), 4.41 (1H, das, J = 11.3 Hz), 7.23-7.53 (9H).
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IR [err] (KBr): 1742, 1706, 1662 cnierr]. El emental anal ysi s

(CJerrJHerr]Nerr]derr] SF) Calcd.: C 72.91; H 5.14; N,
3.86; S, 4.42; F, 2.62% 5 Found: C, 72.71; H, 5.35; N, 3.77; S.
4.29; F, 2.53% The conpounds (E-10) to (E-14) were
synthesi zed in a manner simlar to that described in the above

nmet hod. Thgpr.esu r h .y Tabl e 20. 10
104 9R ‘%“é"ﬁ :(éeﬁgg&. $048 B i,
FAB-MS (M/z) : 415([M+Na]*)

243 ->44
5 To a solution of the compound (43) in toluene (150 ml) was added 1.0 M

diisobutylaluminumhydride in toluene (61.9 ml) at -78 °C and the resulting mixture was
stirred for 2h. To this mixture was added 1.0 M diisobutylaluminumhydride in toluene
(12.4 ﬁﬂ) and the resulting mixture was stirred for 3h. To the reaction mixture was
added 25 % sodium hydroxide aq. (24.3 ml) and the résulting mixture was allowed to

10 warm to room temperature. The reaction mixture was diluted with ethyl acetate and .
filtered and the organic layer was separated. The organic layer was washed with brine,
dried over magnesium sulfate and concentrated in vacuo. The residue was dissolved in
ethyl acetate (300 ml) and silica gel (32.4 g) was added to this solution. The mixture
was stirred for 3 h at room temperature and filtered and the filtrate was concentrated in

15  vacuo. The residue was subjected to silica gel column chromatography to give 8.72 g
(63%) of the compound (44).
NMR (CDCls) 8 ppm : 1.44 (9H, s), .1.57-1.78 (1H), 2.11-2.35 (1H), 2.52 (1H, ddd, J = 1.8,
7.4, 16.7 Hz), 2.76-3.03 (1H), 3.22-3.78 (2H), 3.87-4.00 (1H), 4.35 (1H, das, J = 11.4 Hz),
4.40 (1H, das, J = 11.4 Hz), 7.23-7.53 (9H), 9.74 (1H, t, J = 1.8 Hz).-

20 IR v max (CHCI3) : 1720, 1682 cm-1.
HR-FAB-MS (M/z) : C24H3oNO4 [M+H]*+

Caled. : 396.2175.  Found : 396.2186.

3 44->E-9

25 | The compound (E-9) was synthesized in a manner similar to that described in
the synthesis of the compound (E-1) from the compound (37) in Example 153 using the
compound (44) as a starting material.
NMR (CDCls) 8 ppm : 0.92-2.18 (6H), 2.57 (2H, t, J = 7.7 Hz), 3.17-3.82 (2H), 3.82-3.94
(1H), 4.10-4.39 (1H), 4.23 (1H, das, J = 11.3 Hz), 4.27 (1H, das, J = 11.3 Hz), 7.00-7.57
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[err] Conmpound -Xerr]-Xerr]- B

NVR (CDCl [err]) No.

[err] ppm 4.23 (1H, d[err],
J = 11.3Hz) . E-9 O 4.27 (1H, d[err],
J = 11. 3Hz) 7.80 (1H, s)

[err] 4(1%31)(71@) (21@1 gy, 11ls2 éﬂH%ﬂdl J&Jm, 8.9 Hz). E- 10

[err] [err] = 11. 3Hz)

7.63 (1H, IR);max(KBr) 1742 1706, 1662cm1 4.23 (1H,
dlerr], J = 11. 3Hz) : 4.28
(1H, d[ er Elemental amlssmz(sluHmNzOsSF) E-11 S 5.60
glﬁé ??LH, Jd1 §1C2E17 .)91; H, 5.14; N, 3.86; S, 4.42; F, 2.62%. 7 63
(1H, s o 4.23 (1H, d[err], J
=11 Ry Found : C€27£H535N377S42£[% 2]53A 228 (1H dlerr]
J = 11. 1Hz) 5.58 (1H, dt, J
= 11.7, 7.4Hz) 6.46 (1H, d,
J = 11. 7THz) The compounds (E-10) to (E-14) were synthesized in a manner simila®to tQﬂH,
dierr], J = 11.3Hz) 4.31 (1H, d[err], J =

11. 3Hz)  described in the @bgqw® method. The results were shown in Taldp 2@ 26 (1H, dt, J =
15.9, 6.9Hz) 6. 38 (1H, d, J
= 15. 9Hz) 7.57 (1H, 6)

4. 26 }&H d, J =11. 1Hz) [err] - 4.31 (1H,
dierr], J =11. 1Hz) E-14 O 6.24 (1H,
dt, J = 15.9, 6.9Hz) 6. 38
(1H, d, J =15.9Hz) 7.77 (1H, s)
105 Exanpl e 167 (Method F-1) [err]
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(1) 37 -> 45 5 To a sol ution of

tri phenyl phosphoni utmet hoxycar bonyl net hyl enebr om de (6.363 g, 15.32
mol ) i n anhydrous ethanol (40 ml) was added triethylamne (4.27 m,

30.64 nol) and the resulting m xture was stirred for 15 m n under
ice-cooling. T this ' m xture was added a solution of the conpound
(37) (3.04 E} .66 Mol ) described in Exanpl e 153 i n anhydrous

et hanol (10 m) and t he resul ting n1xturg$m%§ sti®red for 15 10 m n at
the sane tenperature, allowed ; m mauna and stirred for
1 h. The reaction m xtu en ethyl acetate and
wat er. The organic | ayer msheo er and brine, dried over
sodi um sul fate, and concentrated iR The resi due was subj ect ed
to silica gel columm chromat ography (hexgpeé : ﬁl acetate = 7: 1)
to give 2.73 g (79% of the conpound (45). 15 MR (CDCl [err]) [err] ppm
1.41 (9H, s), 1.76 (1H ddd, J 4.9, 7.8, 12.5 Hz), 2.04-2.22 (1H), .

3.38 (1H, dd, J =% =6 Ft,, 366

- 3776 ST —3PO0- 4. 00
(1H), 4.33-4.43 F%ﬁg" n 5.8RX{1H, d| B 176 84 [1H) |
7.27-7.50 (11H). HR-e++—Fm-—t472 :

El enental anal ygi s erfr] rr - TF ’

106 -5 cal cd_JC doBs 1 %EJ R 37, o,

Found: C, 69.42:| H 6.94: N3 26% 7801

4.23 (1H, das, J = 11.3Hz)
4,28 (1H, das, J = 11.3Hz)
S |5.60 (1H, dt, J = 11.9, 7.4Hz)
A6.46 (1H, d, J = 11.9Hz)
7.63 (1H, s)
: 4.23 (1H, dag, J = 11.1Hz)

B.12 /\_/©/ o [428(H, dap, J = 11.1Hz)

) — 5.58 (1H, dt, J = 11.7, 7.4Hz)
6.46 (1H, d, J = 11.7Hz)
4.27 (1H, das, J = 11.3Hz)

Z 4.31 (1H, das, J = 11.3Hz)

E-13 N\©\ S {6.26 (1H, dt, J = 15.9, 6.9Hz)
6.38 (1H, d, J = 15.9Hz)

7.57 (1H, s)

4.26 (1H, das, J = 11.1Hz)

P 431 (IH ds, J=111Hz)
E-14 N\Q\ 0 l6.24 (1H. dt, J = 15.9, 6.9Hz)
- 6.38 (1H. d, J = 15.9Hz2)

7.77 1H, s)

423 (1. das, J = 11.3H2)
E-10 /\/\©\ S |427 1H. das, J = 11.3Hz)
7.63 (1H. 8)

E-11
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(2) 45 -> 46 5 To a solution of the conpound (45) (2.654 g,
5.881 mmol) in tetrahydrofuran (30 m) was added

| ithiumal um numhydride (446.4 ng, 11.76 mml) and the resulting

m xture was stirred for 40 mn under ice-cooling. To this mxture were

added water (30 m) and 2N hydrochloric acid aq. (6 m) and the
resul ting RiyXiieS 18P eMstnol " e for 30 min at the sane tenperature.

Thi s react :’Egn irr;IIexturngas pa(ri})tl tioned between vvatera 10 et hyl

acetate. The organi %&Permm@gs, Wed { i ne, ed over

sodi um suP'f‘ BocANd—eencentrat 4 ocThe resi d—b-gi%e subj ected
to silicag chr omat ogr exane . ethyl acetate 4. 1)
to give 169 g corrpound (46) (‘gDCl err]) [err] ppm 1.42
(9H, s), 166(1H ddd 5.0, 6.7, 132Hz) 07-2.17 (1H), 3.36

(1H, dd, J = 4.8, 11.9 Hz) 3.42-4.03 (4H), 4.35-4.48 (1H), 4.37 (1H,
dierr], J:111Hz) 4.40 (1H, d[err], J= 11,1 I\P 4.72-4.85 (1H),
5.22-5.32 ( PHH) , 1)Ms6-7. 5 PR [1frdlc (Fil m:
1682, 1599 NBoo El erental=anal Bt H err

0.2H err] O CalydNaN; C, 71.8 H, 7.89; N, 3.49%

Found: C, 72.02N4, 44 65, N, 3.51% 20 3)4746 -> 47

The conpound (47) was obtained in a manner simlar to that described in the
synt hesi s of the conpound (5) in Exanple 1 using the conpousd (46) ag a

starting mat er NIVR(CDCI[err]) [err] N (9 s)

1.63-1.73 ( @.W'ﬁ%m WH

3 41 4.07 ( %SH 'ﬁ 458N e (oH) | 55
rr]  (Fil rr) 1694 1599cn{ er r rent al anal ysi s

(C[err]H[err]N[e r

]O48rr] 0. 1Herr] O C, 68.82; H,
6.98; N, 12.84% F 107

Found: C, 69.05; H, 7.04; N, 12.52% F-1
(1) 837 -> 45
5 To a solution of triphenylphosphoniummethoxycarbonylmethylenebfomide

(6.363 g, 15.32 mmol) in anhydrous ethanol (40 ml) was added triethylamine (4.27 ml,
30.64 mol) and the resulting mixture was stirred for 15 min under ice-cooling. To this
mixture was added a solution of the compound (37) (8.043 g, 7.66 mmol) described in
Example 153 in anhydrous ethanol (10 ml) and the resulting mixture was stirred for 15
10 min at the same temperature, allowed to warm to room temperature, and stirred for 1 h.
The reaction mixture was partitioned between ethyl acetate and water. The organic
layer was washed with water and briné, dried over sodium sulfate, and concentrated in
vacuo. The residue was subjected to silica gel column chromatography (hexane : ethyl
acetate =7 : 1) to give 2.73 g (79%) of the compound (45).
15 NMR (CDCls) 8 ppm : 1.41.(9H, 8), 1.76 (1H, ddd, J =4.9, 7.3, 12.5 Hz), 2.04-2.22 (1H),
3.38 (1H, dd, J = 4.9, 11.6 Hz), 3.60-3.76 (1H), 3.73 (3H, s), 3.90-4.00 (1H), 4.33-4.43 (3H),
5.83 (1H, d, J = 16.1 Hz), 6.72-6.84 (1H), 7.27-7.50 (11H).
IR v mex (Film) : 1728, 1697, 1598 cm-1.
Elemental analysis (C26H31N05-0.7H20)
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(4) 47 -> 48 To a solution of the conpound (47) (99.8 ny,
0.223 mml ) in nmethanol (2 m) was 5 added 10 % pal | adi um carbon (10
ng) and the resulting m xture was hydrogenat ed. The catal yst was
filtered off and the solvent was renoved by concentrating in vacuo to

gi ve the crude conpound (48). NVR (CDCl[err]) [err] ppm 1.33-1.57
(2H), 1.44 (9H, 1 3.05 (5H), 3.05- 4.00 (4H),
4.36 (2H, s), 7. %109 5@36(92?1-70ﬁ e%gDN B (5) 48 -> F-1 : The
conpound (F-1) wagusy NChewsizedeios: K, s@ewper similar to that described in

t he synthesis of the conmpound (A-1) fromthe conpound (8) in Exanple 1
using the conpound (48) as a starting material. 15 NVR

(e err]) [err] ppm 1.33-1.85 (5H), 2.10-2.22 (1H), 3.32 (2H, d, J = 3.5
Hz), 3. 35 a3 -> 46 (2H) 3.93-4.01 (1H), 4.27-4.39 (1H), 4.28 (1H,
d[err] = 11. 3 _Hz), ng dl e

8.5 ré) 7. 24- ‘?"O@?O{%H)Of he @?P%"mi 49) | &. %4%5%85?1’302%“%27’%%“%@2@0 i

8 5 Hz 9 17, 1598
5 50%) St S, B bR AR 1
Cal cd.: C &8xf%% was sGrréd for™M0 @indihderice ﬂedmxg FTo thid 3X&ture were added waber (30
FoundC6904H510N3368422F26lo Exanpl e 168

(Met hod F- Z9I) and 2N hydrochloric acid aq. (6 ml) and the resulting mixture was stirred for 30 min
108

J

at the same temperature. This reaction mixture was partitioned between water and
10  ethyl acetate. The organic layer was washed with water and brine, dried over sodium
sulfate, and concentrated in vacuo. The residue was subjected to silica gél column
éhromabography (hexane : ethyl acetate =4 : 1) to give 169 mg of the compound (46)
NMR (CDCls) & ppm : 1.42 (9H, s), 1.66 (1H, ddd, J =5.0, 6.7, 13.2 Hz), 2.07-2.17 (1H),
3.36 (1H, dd, J = 4.8, 11.9 Hz), 3.42-4.03 (4H), 4.35-4.48 (1H), 4.37 (1H, das, J = 11.1 Hz),
16 4.40 (1H, das, J =11.1 Hz), 4.72-4.85 (1H), 5.22-5.32 (1H), 5.73-5.87 (1H), 7.26-7.53 (11H).
IR V max (Film) : 1682, 1599 cm-1. |
Elemental analysis (C2sHz1NO4-0.2H20)
Caled. : C, 71.87; H, 7.89; N, 3.49%.
Found : C, 72.02; H, 7.65; N, 3.51%.
20
(3) 46 -> 47
The compound (47) was obtained in a manner similar to that described in the
synthesis of the compound (5) in Example 1 using the compound (46) as a starting
material.
25 NMR (CDCls) 8 ppm : 1.43 (9H, s), 1.63-1.73 (1H), 2.09-2.20 (1H), 3.35 (1H, dd, J = 4.3,
12.2Hz), 3.41-4.07 (4H), 4.39 (2H, s), 4.48-4.65 (1H), 5.45-5.60 (2H), 7.26-7.55 (9H).
IR v mex (Film) : 1694, 1599cm-.
Elemental analysis (C2sHsoN4O3+0.1H20)
Caled. : C, 68.82; H, 6.98; N, 12.84%.
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[err] (1) 44 ->49 To a solution of the
conpound (44) (1.539 g, 3.892 mvpl) described in Exanple 5 161 in
tetrahydrofuran (10 m) was added sodi um borohydride (299.4 ng, 7.783 nmol)
under ice-cooling and the resulting m xture was stirred for 45 mn at the
sane tenperature. The reaction was stopped by adding the dilute
hydrochl oric aci g,a6 . d188,05: H, 7.04:9Gkis@% M xture was partitioned between
wat er and et hyl acetate The organi'c [ayer was washed with water and
brine, dried over sodiumsulfate, and concentrated in vacuo. 10 The

resi due was subjected to silica gel colum chromat ography (hexane: ethyl
acetate = (4)47->388 1) to give 1 134 g (73 3% of the conpound (49).

NWVR (CDCl[err]) [err] ppm; 1.61-1.72 (1H), 1,75 H, ddd, J
= 4.0, 5.7, 12.8Teppolution of thz cmp%nﬁz(‘iz)ﬂiﬁ 8 mg, 8223 moj%'a,m hé“‘é%mbl"i‘is?

a6 (i P % pastin capipp Adolgyens the gpulfpg mispurd G4 pyfipdeiadady (712')1;
15 (9H). aler rtﬂ_}ﬁér r r(eE Ioﬁf %d ’.%f&ﬂve]n%@;g’ remtoved by @Lﬁreﬁlramng in vacﬁl)%m nta

anaIyS|s ( C, 70.29;

. 96; vgtﬂ(,zc@ude compound (48). Found: C, 70.41; H, 7. 69 N 3 48% 20
(2) 49 -> E' The conpound (F-2) was obtained in a manner

simlar toNMR{CHEkYES pired 1i38-1157(2H), 1.44 (9H, s), 1.63-2.14 (3H), 2.69-3.05 (5H), 3.05-
109 4.00 (4H), 4.36 (2H, s), 7.25-7.51 (9H).
10
(6) 48 ->F-1
The compound (F-1) was synthesized in a manner similar to that described in
the synthesis of the compound (A-1) from the compound (8) in Example 1 using the
compound (48) as a starting material.
15 NMR (CDCls) 8 ppm : 1.33-1.85 (6H), 2.10-2.22 (1H), 3.32 (2H, d, J = 3.5 Hz), 3.35-3.63
(2H), 3.93-4.01 (1H), 4.27-4.39 (1H), 4.28 (1H, das, J = 11.3 Hz), 4.34 (1H, das, J =113
Hz), 7.02 (2H, t, J = 8.5 Hz), 7.24-7.62 (16H), 7.62 (1H, s), 7.75-7.83 (2H), 7.86 (2H, d, J =
8.5 Hz), 9.92 (1H, s).
IR v max : 3422, 1748, 1707, 1659, 1617, 1598 cm-1.
"~ 20 Elemental analysis (CasHssN3OsSF+0.8Hz20)
Caled. : C,-69.09; H, 5.10; N, 5.37; S, 4.10; F, 2.43%.
Found : C, 69.04; H, 5.10; N, 8.36; S, 4.22; F, 2.61%.

Example 168 (Method F-2)
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synt hesis of the conmpound (A-67) fromthe conpound (18) in Exanple 67 using
t he conpound (49) as a starting material. NVR (CDCl [err]) [err]
ppm 1.51-1.64 (1H), 1.67-1.85 (2H), 2.17 (1H, ddd, J = 4.5, 8.4, 13.1 Hz),
2.80-2.93 (1H), 3.26-3.38 (2H), 3.69-3.83 (1H), 3.94-4.03 (1H), 4.25 (1H,
dlerr], J = 11.3 Hz), 5 4.32 (1H, d[err], J = 11.3 Hz), 4.38-4.51 (1H),

7.12 (2H, t, J =8 Ho 7. 3B|z|.61 (15H), 7 OH (1H, s), 7.80-7.88
(1H), 7.92 A INGocS. B 8. 0278 géoe (1H—s}y> | R

[err] (KBr , 1748, 17 07 7658! ~ mMerr]. ——El enent al
anal ysi s (C[err errJN[err]CIerr]SF 0 rr @) Cal cd.
C, 69.61; H 4. 86; 5.53; S, 4.22; F, 2 0%4° 10 Found: C,

69.61; H 4.94; N, 5.53 S, 4.36; Fp 2.50% Exanpl e 169 (Method F-3)
[err] 15 44 -> 50 To a sol ution of
t he conpound (44) (3.0 g)H di bed N Exanpl e 161 in carbon.

tetrachl ori actoe(? m) - water (42 m) were added sodi um
peri odate (| )3 aﬁd rut heni-um di oxi de (20 ng) under ice-cooling
and the res 2 was stirred for 4h. To the reaction mxture
was added 2- pr opefiol and the resulting 20 m xture was filtered
with celite. The fil tw oncentrated in vacuo. The residue

110 : F-2

(1) 44 -> 49
To a solution of the compound (44) (1.539 g, 3.892 mmol) described in Example
9  161in tetrahydrofuran (10 ml) was added sodium borohydride (299.4 mg, 7.783 mmol)
under ice-cooling and the resulting mixture was stirred for 45 min at tﬁe same
temperature. The reaction was stopped by adding the dilute hydrochloric acid aq. The
reaction mixture was partitioned between water and ethyl acetate. The organic layer
was washed with water and brine, dried over sodium sulfate, and concentrated in vacuo.
10  The residue was subjected to silica gel cqlumn chromatography (hexane : ethyl acetate =
3:1) to give 1.134 g (73.3%) of the compound (49).
NMR (CDCls) 8 ppm : 1.45 (9H, s), 1.61-1.72 (1H), 1.75 (1H, ddd, J = 4.0, 5.7, 12.8 Hz),
2.01-2.12 (1H), 3.31 (1H, dd, J = 5.9, 11.7 Hz), 3.43-3.53 (1H), 3.53-3.60 (1H), 3.98-4.08
(lH),.4.11-4.23 (1H), 4.36 (1H, das, J = 11.1 Hz), 4.38 (1H, dag, J =11.1 Hz), 7.26-7.61
15  (9H).
IR v mex (Film) : 1691, 1678, 1599 cm-1,
Elemental analysis (C24H31NO4+0.7H20)
Caled. : C, 70.29; H, 7.96; N, 3.42%.
Found : C, 70.41; H, 7.69; N, 3.48%.
20
(2)49->F-2

The compound (F-2) was obtained in a manner similar to that described in the
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was diluted wwth ethyl acetate. The organic | ayer was dried over magnesi um

sul phat e and concentrated in vacuo. The residue was subjected to
silica gel colum chromat ography to give 2.06 g (66% of the
conpound (50). NVR (CDCl[err]) [err] ppm 1.45 (9H, s), 1.70-2.31

(2H), 2.42 (1H, dd, J = 8.3, 15.8 Hz), 2.78- 5 3.08 (1H), 3.20-4.00
(3H), 4.10- nél%m%%me Fcém%ﬁm?d %7 G'f)sﬂ'&n the compouﬁcR(][S ﬁi’ Exddgiolel Qéllhk)the 1710,

1685 cnferr MtH] [err (2) 50 -> F-3
10 co;ﬁli;guﬁp(mpmsdaﬁnﬁgmwlapbt al ned in a rranner simlar to that

described in the synt hesi s of the conpound (B- %ﬂfromthe conpound
(23) in Exa¥MRe(CDCs)égipny: 1.5k1.64 (1H), lémdﬂﬂ) (250)(11515(1 JIt=4-.i & 18dtl®)i al .

IR S M S e
0, Bt 748 ol R g s ot

al ot 756 008 TEOIMIRAN R Gl I EtA 42000 0D 906 (1L,

~(qerr] H ermh WLe&kBHI: 8421, 3748, 111767, 1858, Hbe8, 1159 cm20 Calcd. @ C
66.43; H 4.72; N, 5.40; S, 8.25; F, 2.44% Found: C,
66.27: H, 4EIEhentd] abalgsis (GHBN0sSH=0.321265% The conpounds

(F-4) and (F-5) were synthesized in a manner simlar to that

described in the Gdethe CrB9AbIL 486N 8531 3.4 %% Fe2806wn in Table 21. 25

Tabl e 21]0 Found : C, 69.61; H, 4.94; N, 6.53; S, 4.36; F, 2.50%. €' ]

Example 169 (Method F-3)

CHO CO,H
n O N
o ‘ 50

NalO,4
44

S

15 (1)44->50
To a solution of the compound (44) (3.0 g) described in Example 161 in carbon.
tetrachloride (30 ml) - acetone (7.5 ml) - water (42 m]) were added sodium periodate (6.49
g) and ruthenium dioxide (20 mg) under ice-cooling and the resulting mixture was
stirred for 4h. To the reaction mixture was added 2-propanol (7.5 ml) and the resulting

20 mixture was filtered with celite. The filtrate was concentrated in vacuo. The residue
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Conpound -Xerr]- NMR (CDCl [err])

No. [err] ppm

4.29 (1H, d[err], J = 11.1Hz) F-1 S 4.36
(1H, d[err], J = 11. 1Hz) 7.09 (2H,
t, J 8. 7THz) 4.30 (1H, d[err], J

;11% Hg‘:;‘h) was diluted with ealyl acetate. The organic layer waSdrifd %r%ﬁne%?ﬁ{ gu]lphg}% ;Z )

[err] and concentratedl id@afuddd, THE essidue wassubjbctbizd s111ca gel columnf- 3

O 4.37 (1H, d[err], J = 11.1Hz) 7.68
(1H, s) chromatographyto give 2.06 g (66%) of the compound (50).

112 le 172 (Met hod

[err] NMR(CDCla)SngI 1.45 (9H( 8), 170-2 31 (2;1) 2.42 (1H, dd, J = 8.3, 15.8 Hz), 2.78-

5  3.08 (1H), 3.20-4.00 (3H), 4.10-4.44 (3H), 7.23-7.57 (SH).
IR v max (CHCls) : 1710, 1685 cm-1.
FAB-MS (M/z) : 412(IM+H]*)

(2 50 ->F-3
10 The compound (F-3) was obtained in a manner similar to that described in the
synthesis of the compound (B-1) from the compound (23) in Example 142 using the
compound (50) as a starting material.
NMR (CDCls) & ppm : 2.08-2.35 (2H), 2.51-2.80 (2H), 3.27-3.44 (2H), 3.91-4.66 (2H), 4.29
(1H, das, J = 11.1 Hz), 4.36 (1H, das, J = 11.1 Hz), 7.09 (2H, t, J =8.7 Hz), 7.14-8.00 (19H),
15 9.44 (1H, s), 10.00 (1H, br s).
IR v max (KBr) : 1698, 1661cm-1.
HR-FAB-MS (M/z) : C43H3sNaOsS2F [M+H]*& LT
| Caled : 756.2003.  Found : 756.2000.
Elemental analysis (C438H324N3OsS2F - 1.2H20)
20 Caled. : C, 66.43; H, 4.72; N, 5.40; S, 8.25; F, 2.44%.
Found: C, 66.27; H, 4.71; N, 5.44; S, 8.60; F, 2.55%. |

The compounds (F-4) and (F-5) were synthesized in a manner similar to that

described in the above method. The results were shown in Table 21.

25

111



(1) 8->51 5 To a solution of the conmpound (8) (12.36 g, 32.31

nmol ) in dichl oronethane (50 m ) were added trifluoroacetic anhydride
(10 g, 47.61 mol ) and pyridine (7 m, 86.55 nmol ) under ice-cooling
with stirring and the resulting m xture was stirred for 2 h at room

tenperaturg, Tgi reaction m xture was diluted wwth ether (200 m), washed
W th QHF , 5 % hydrochloric acid ag., and brine, dried over sodium
sul fate, and concentrated 10 in vacuo to
di ssolved in ethyl acetate (25 m). To _
hydrochloric acid in ethyl acetate (23 _ni

stirring and the resulting m x¢& ,

The - m xture was diluted W

crystals were collected

Ve trifluoroacetamde. It was
N ol uti on was added 4N
und [pe-cooling with
f¥r 3 h at roomtenperature.
ateB (50 nl) and precipitated
lo give 8.43 g (62.9% of

hydrochl ori de derivative (51). 15 193-195[err] C
113 NVR (DVSO-d[err]) [er pp b7 (1H, ddd, J = 4.7,
11.4, 13.8 Hz), 2.04 (1H, dd, J = 5.9, 13.8 Hz), 3.16 (1H, d, J =
129 Hz), 3.39 (1H_dd__J1 =47 12 6 Hz) 3 57 (2H . 3 73 (1H ),
4.17 (1H t, J JCompowsd] 4. 36 ¢4AH d[efrk, |J = 1INMREPCIA 38 (1M, dlerr],
J = 11.1 Hz), 7.[27NaH (HdABsgpm -
4.29 (1H, das, J = 11.1Hz
F-1 —@— S |4.36 (1H, das, J = 11.1Hz)
7.09 (2H, t, J = 8.7Hz)
4,30 (1H, dag, J = 11.3Hz)
F-2 — ) O |4.34 (1H, das, J = 11.3H7)
7.08 (H, t, J = 8.7Hz)
S 4.30 (1H, das, J = 11.1Hz)
F-3 \ / O 14.37 (1H, das, d =11.1Hz)
YA 7.68 (1H, 8)
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m, 7.33-7.58 (8H), 9.46 (2H, br s), 9.75 (1H, t, J = 5.1 Hz). 5 IR [err]

(KBr) : 3432, 3185, 3059, 2921, 1720 cnferr]. El enental anal ysi s
(err]Herr]Nerr]dFerr](Jerr]) Calcd.: C, 57.90; H,
5.35; N, 6.75; d, 8.55; F, 13.74% Found: C, 57.86; H,
5.44; N, 6.49; d, 8.39; F, 13.61% 10 (2) 51 -> 52 The
conpound €2gh Wz%ﬁhﬂ@ﬂ n a manner simlar to that described in the
synt hesi s of ?he conpound (A-1) in Exanple 1 using the hydrochloride (51)
as a starting naterlal NVR (CDCI[err]) [err] ppm 1.71 (1H,
ddd, J = 5.0, 8. 2.20 (1H, n) I_g:—!,dd J = 15 4.1,
12.0 Hz), &N -a.{j\ﬁz ,1&::3,&0&095 NiH 2d[err], J = 11.3 Hz),
4.35 (1H, 2 45 (1H)‘"7‘IS‘t2H t, J =8.6
He), 7.24-7. 64 (J3H), 7. 8?”('%H , . IR [err]
(KBr) : 3342, TI720, 81658 1628, 1599 c ]51 El enental anal ysi s
(JerrJHerr]Nerr]F[err](Jerr] 0.2Herr]O 20 - Calcd. : C
67.14; H 4.71; N, 4.61; F, 12.49% Fognd C, 67.26; H,
4.83; N, 4.77;, F, 12. 30@ (2) 52 -> 53 To a

sol ution of the cQ ¢R2) (610 ng, 1.0Q9 N |nethylfornan1de 25
(10 m) ydded( s adi blm hydr| de (/&b ( 0'1 I ) and tNaeHr esul ting
m xture ngs  sty¥Proed for ),%n 3G, g at rrper Suctessivel y,

met hyl i odi de 1 . mml ) was a xture and the
resulting mxture was % gd for 3 h at room Eure The
reaction mixture was diluté&d @ith ethyl acetate (50 m ed with

wat er and brine, dri®d over sodium sul phate, and co??centrat ed in vacuo to
gi ve 454 114
ng(72.8% of the conmpound (53).

M %
o C(S'o Me
NN

(1)8->51
5 To a solution of the compound (8) (12.36 g, 32.31 mmol) in dichloromethane (50

ml) were added trifluoroacetic anhydride (10 g, 47.61 mmol) and pyridine (7 ml, 86.55
mmol) under ice-cooling with stirring and the resulting mixture was stirred for 2 h at
room temperature. The reaction mixture was diluted with ether (200 ml), washed with
water, 5 % hydrochloric acid aq., and brine, dried over sodium sulfate, and concentrated

10  in vacuo to give trifluoroacetamide. It was dissolved in ethyl acetate (25 ml). To this
solution was added 4N hydrochloric acid in ethyl acetate (23 ml) under ice-cooling with
stirring and the resulting mixture was stirred for 3 h at room temperature. The
mixture was diluted with ethyl acetate (50 ml) and precipitated crystals were collected
by filtration to give 8.43 g (62.9%) of hydrochloride derivative (51).

15 = Melting point : 193-195 °C

113



NVR (CDCl[err]) [err] ppm 1.89 (1H, td, J =5.8, 13.6 Hz), 2.07 (1H, m,

3.18 (3H, g, J = 1.7 Hz), 330(1H rr) 3.37-3.58 (3H), 4.03 (1H,
m, 4.29 (1H, d[err], J = 11.4 Hz), 4.32 (1H, d[err], J= 11. 4 Hz),
4.47 (1H, m, 7.10 (2H, t, J = 8.6 Hz), 7.20-7.60 (13H), 7.83 (2H, m. 5
(3) 53 -> G1 To a solution of the conmpound (53) (454 ng,
0.734 ol gﬁ'ﬁ% b pprh2 187D (1H, ddd, J V87, ﬁdﬁeglsmm M, Gy dr oBiodes.aq. (5
m) and th%\m}e p?l%?mpéture V\(/as stirred f ) & 41h at room

t enper at ur g %/éf 16 HZ24 Jhy d2.9Eh), @ 3c(1c Hdl g4, 7(1?2 eHz) B.6e@Hamdl 873 @H; i, 10
m xture, anol was renoved by concentrating in vacuo, and diluted with
et hyl 4 17414} 0¥ & 4,1 H0), #i3p. (L hdxeod gadildid) o438 (Whdamashibl W2 1-3718r and
brine, dried over sodium sul fate, and c;i_Pzgent rated in vacuo to give

420 rrg((j>10m)a76$ 768 681y 86 @RS (UH, £, I 7 8HHD The crude conpound was
treated_in_a nman S t h riped in the synt hesi s of
t he co v &&?rf) é&p%%&){’? %s?tlef’%ﬁegl Ipitated with ethyl acetate and

15 hexan t he conpound (G 1). NVR
(CDO[err]%l a??{% &%“#?%?’Fég) 214 (1H, n), 3.03 (3H, s), 3.24 (1H
dd, J= 5.6, 13 3Ca1cd . C, §1290; H35:35; N, 14175, dm,,sas.# 83.84%11. 4 Hz), 3.62 (1H dd,
J =5.6, 13.3 Hz), 3.99 (1H dd, J = 8.2 13.3 Hz), 4.21 (1H, m,

4.35 (2H, s), 4. FouhdHZ, 51.86; H694(HH54$,,C1J839§L 83Bi%, 7.19-7.64 (17H),
7.69 (1H, s), 7.85 (2H, m, 9.26 (1H, s). 20 IR [err] (KBr): 3437, 1748,
1708 1662, 1633, 1598 cnferr]. El emrental anal ysis

C[err]H[eré)]Gg[e rfFS err] 0.3CH err]CJerr]err]Herr] 0.3Cerr]Herr])
Cal cd ( H 5.40; N, 5.21; F, 2.35; S. 3.97%

I(:(I\)/gtn ﬂ o dCG- Z? 14; 'Ilﬂ’e cgmggun“fﬁ)swé"s]nbtﬁne@l A9 marnersirhil¥? to thdPdeschibedRlthe 173

115 synthesis of the compound (A-1) in Example 1 using the hydrochloride (51) as a starting
material. '
NMR (CDCls) 8 ppm : 1.71 (1H, ddd, J = 5.0, 8.4, 13.9 Hz), 2.20 1H, m), 3.18 (1H, dd, J =
15 4.1, 12.0 Hz), 3.26-3.40 (2H), 3.83-3.95 (2H), 4.25 (1H, das, J = 11.3 Hz), 4.35 (1H, das, J =
11.3 Hz), 4.32-4.45 (1H), 7.15 (2H, t, J = 8.6 Hz), 7.24-7.61 (13H), 7.82 (2H, m), 8.42 (1H,
m).
IR v mex (KBr) : 3342, 1720, 1658, 1628, 1599 cm-L.
Elemental analysis (C3aH2sN2F402+0.2H20)
20 Calcd. : C, 67.14; H, 4.71; N, 4.61; F, 12.49%.
Found : C, 67.26; H, 4.83; N, 4.77; F, 12.30%.

(2) 52 -> 53
To a solution of the compound (52) (610 mg, 1.009 mmol) in dimethylformamide’
25 (10 m]) was added sodium hydride (60%) (50 mg, 1.25 mmol) and the resulting mixture
was stirred for 30 min at foom temperature. Successively, methyl iodide (O.i m], 1.6
mmol) was added to this mixture and the resulting mixture was stirred for 3 h at room
temperature. The reaction mixture was dﬂuted with ethyl acetate (50 ml), washed with

water and brine, dried over sodium sulphate, and concentrated in vacuo to give 454
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[err] (1) 8 ->55 To a sol ution of
the conmpound (8) (3.135 g, 8.197 mol) in benzene (30 M) was 5 added

4- met hoxycar bonyl benzal dehyde (1.35 g, 8.224 mmol) and the resulting

m xt ure was heated at ref lux for 3h with renoving off the generating
wat er. The sol vent was renoved by concentrating in vacuo. The residue
was di ssolygde 8R) sEhbasbodnddssl ) and sodi um bor ohydri de (400 ng) was
added to the m xture under ice-cooling. The reaction m xture was
stirred f &NNMRRCEQ) papini :11189N@H, o T weicB) 186tH2), 2001181, m)) 3.28 SR iged =TIeHZ)10
organic | ayer was washed with water and brine, dried over sodium sulfate,

and WHEHnm, a3 63.58 (GHc 483 (L. gh 4 20 KB .cbapbt Al 4(58)4.32 (1H, danR

(CDC [err]) [err .42 . S), 53-2.13 (3 . 65-2.80 (2H), 3.29
(1H, dd, Ji4 IS?)B',LY?P{E’ mlhi-.lﬁ?ﬁ;)t;j 5%5%“?) 7-%0(71%(}5%5: 7@34%10“12-%0, 3.91 (3H,
s), 4.37 (2H, br s), 7.25-7.51 (11H), 7.98 (2H, d, J = 8.2 Hz). 15
IR [err] (Film: 1720, 1692, 1611 cnjerr]. El enental analysis
(err]H gg)rggl\lgqj_ﬂ] Jerr]- 1.0Herr]O Calcd. : C 70.05; H,
7.35; N 5. 11% Found: C, 70.14; H, 7.13; N, 5. 27% 20
(2) 55 -> 56 To a solution of the compound (53) (454 mg, 0.734 mmol) in methahd5(15 ml)

was added 1N sodium hydroxide aq. (5 ml) and the resulting mixture was stirred for 1.5
h-at room temperature. After 2N hydrochioric acid aq. (2.2 ml) was added to the
10  mixture, methanol was removed by concentrating in vacuo, and diluted with ethyl
acetate (100 ml). The organic layer was washed with wafer and brine, dried over
sodium sulfate, and concentrated in vacuo to give 420 mg(>100%) of the crude compound
(64). The crude compound was treated in a manner similar to that described in the
synthesis of the compound (9) in Example 1, and re-precipitated with ethyl acetate and
15  hexane to give 542 mg (38%) of the compound (G-1).
NMR (CDCls) 8 ppm : 1.97 (1H, m), 2.14 (1H, m), 3.03 (3H, s), 3.24 (1H, dd, J = 5.6, 13.3
Hz), 3.35 (1H, dd, J = 3.5, 11.4 Hz), 3.62 (1H, dd, J = 5.6, 13.3 Hz), 3.99 (1H, dd, J =8.2,
13.3 Hz), 4.21 (1H, m), 4.35 (2H, s), 4.76 (1H, m), 7.09 (2H, t, J = 8.6 Hz), 7.19-7.64 (17TH),
7.69 (1H, s), 7.85 (2H, m), 9.26 (1H, s). |
20 IR v max (KBr) : 3437, 1748, 1708, 1662, 1633, 1598 cm-1.
Elemental analysis (C44H3sNsFSO6+0.3CH3sCO2CzHs+0.83CsH14)
Caled.: C, 69.98, H, 540; N, 5.21; F, 2.35; S, 3.97%.
Found : C, 70.14; H, 5.32; N, 5.41; F, 2.49; S, 4.10%.

25 Exampie 178 Method G-2)
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To a solution of the conpound (55) (500.1 ng, 0.942 mmol) in acetonitrile
(20 m) was added 37 % fornal dehyde (0.38 m, 4.712 mmol) and the
resulting m xture was stirred for 15 mn at roomtenperature. After
sodi um cyanobor ohydri de (59.2 ng, 0.942 mol ) was added to the

m xture and the resulting m xture was stirred for 15 mn, acetic acid

(0.055 m, 0942 mml 4%/\_/{351)ad to this mxturea e resultlng m xture
was Ccrzre!a artiti ogad bet ween
sat. sodiu H Bgencarbomate d ace £ E02Meh c

br| dr

| ayer was washefl yji th wat e®)NaBHs  and i ed over sodi unf®i®Phat e,
and concentrated¥in ®acuo. The resi due was 55 subjected to silica gel

col um chr omat ography (hexane ethyl acetate = 3: 1) to gV 453. 9
my (88.5% copPyund (58) . )\@Q}@l ppm

1 46 (9H, s NHo§ " ( 2P - 2, B4H( 4H) | 51 2 mac(clH)

3.73 (4H), 15(2H), 390(3H s), 4.34 (2 s), 7.26-7.51 (11H),

7.97 (2H, d, ] 5B.2 56 Hz) . IR [err] Ir’r)57 1722, 1694, 1610

cnferr]. 15 El emrental anal ysi s (C[er]H[err] err]N[err](err]

0.25Herr] O Cal c 17¢ 7.43; N, 5.10%

Found: C, 72.11; H, 7.56; o4 %N Me "@6 -> 57 20 To a

sol ution of The=espound 77. 509, 0.693 ) in tetrahydrofuran (4

m) was added l|ithium alum nu dr ide .6 nmg, 1.386 mmol) under

i ce-cooling and the resul ti ' e was stirred for 1h at the sane

tenperature. Methanol (0.5 m) s¥adled to the reaction m xture and

the resulting m xture was stirred for m n. The m xture was
partitioned between water and ethyl acetate. The organic |ayer was 25
washed with water and brine, dried over sodiumsulfate, and concentrated in

vacuo. (1) 8 -Bgp resi due was subjected to silica gel colum chromatography
(hexane : ethyl acetate = 1:1) to give 351 ng (98% of the conpound
(57). NVR oGO0 tixmr df the emﬂoup@ [\ (&1%&(&9197 dmn01§ )1 benzgae (30:nD) wass) |

1.93-2.07 (2H), 2.16-2.29 (4H), 3.20-3.66 (4H),
3.82-4. 96 (a@ﬂgd 4-me3@o:@mbowlbqﬂzald,qhw Q 2P, %,9.24 qmg)gy) a;udg.!}e (q_sg ng mixture
117 was heated at reflux for 3h with removing off the generating water. The solvent was
removed by concentrating in vacue. The residue was dissolved in methanol (20 ml) and
sodium borohydride (400 mg) was added to the mixture under ice-cooling. The reaction
mixture was stirred for 1h and partitioned between water and ethyl acetate. The
10  organic layer was washed with water and brine, dried over sodium sulfate, and
concentrated in vacuo to give the compound (55).
NMR (CDCls) 8 ppm : 1.42 (9H, s), 1.53-2.13 (3H), 2.65-2.80 (2H), 3.29 (1H, dd, J = 4.8,
11.6 Hz), 3.39-3.77 (1H), 3.78-4.10 (4H), 3.91 (3H, s), 4.37 (2H, br 8), 7.25-7.51 (11H), 7.98
(2H, d, J = 8.2 Hz).
15 IR v max (Film) : 1720, 1692, 1611 cm-!,
Elemental analysis (C22H3sN20s- 1.0H20)
Caled. : C, 70.06; H, 7.35; N, 5.11%.

Found : C, 70.14; H, 7.13; N, 5.27%.
20 (2)b5->56
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IR [err] (Film : 3445, 1737, 1693, 1599 cnferr]. El enrental anal ysi s
(Jerr]Herr]Nerr]derr] -0.2Herr] O Calcd. : C, 73.87;
H 7.83; N, 5.38% Found: C, 73.60; H 8.02; N, 5. 71% 5
(4) 57 -> G2 The conpound (G 2) was synthesized in a

nner simlar to that described in the synt hesi s of the conpound

(CG1) fromthe c FROE 57
gs a starting naﬁ?r%l ‘dpﬂmﬁg}he CW%%% err Iﬁ%’g?’# Qhﬁ%ﬁ mlacgtgﬁi% 97 ((‘J%lllli r’r;

ma

07-2. 34 (Adadded ﬁ%%‘oﬁ@al&éﬂj’ﬁe (@3@-&1 4 12 h@bl) and the resulfing 811(:ﬂdtde wagerr], J

11.2 Hz), 4.30 (1H, d[err] = 11.2 Hz), 4.32-4.45 (é;) 7.08 (2H, t, J
8.6 surﬂda)for 16 mihr at.roéih hﬁhberaﬁaré.l m sogdium Gy aneboro r(dg}@B 2mg, 0.942 | R
[err] (KBr) : 3432, 1718, 1660, 1632, 1597 cnierr] | epent al

fénal6 gsiz s ( @hwob pep eddqupéhe mpeeraqdcsbpésas*ql@ngaw)@m s stipred for 16 min, aegfic,
5 H 5, 12

69. 27: ﬁl @c@éﬂ Oﬁﬁ m\:} %542 xpmog ES. aﬁaed @ tggs)/mlx{ure and the resulting le.F.h g%o?‘rpo&n d
(G3) vas SYLdes] 208l N The TRANSH riikillch Yas bsylsiaby feiwebh B sddhum the

above net ho it was own 1 n Exanpl e 175
118 hydrogencarbonate aq. and ethyl acetate. The organic layer was washed with water

and brine, dried over sodium sulphate, and concentrated in vacuo. The residue was
subjected to silica gel column chromatography (hexane : ethyl acetate = 3 : 1) to give
10  453.9 mg (88.5%) of the aimed compound (56).
NMR (CDCls) 5 ppm : 1.46 (9H, s), 1.89-2.14 (2H), 2.14-2.29 (4H), 2.51-2.71 (1H), 3.18-
3.73 (4H), 3.82-4.15 (2H), 3.90 (3H, &), 4.34 (2H, br ), 7.26-7.51 (11H), 7.97 (2H, d, J =8.2
Hz).
IR v mex (Film) : 1722, 1694, 1610 cm-L,
15 Elemental analysis (CasH40N20s+0.25H20)
Caled. : C, 72.17; H, 7.43; N, 5.10%.
Found : C, 72.11; H, 7.56; N, 5.40%.

3) 56 -> b7
20 To a solution of the compound (56) (377.5 mg, 0.693 mmol) in tetrahydrofuran (4
m)) was added lithium aluminum hydride (52.6 mg, 1.386 mmol) under ice-cooling and
the resulting mixture was stirred for 1h at the same temperature. Methanol (0.5 ml)
was added to the reaction mixture and the resulting mixture was stirred for 15 min.
The mixture was partitioned between water and ethyl acetate. The organic layer was
25  washed with water and brine, dried over sodium sulfate, and concentrated in vacuo.
The residue was subjected to silica gel column chromatography (hexane : ethyl acetate =
1:1) to give 351 mg (98%) of the compound (57).
NMR (CDCls) 8 ppm : 1.46 (9H, br s), 1.86 (1H, br s), 1.93-2.07 (2H), 2.16-2.29 (4H), 2.47-
2.67 (1H), 3.20-3.66 (4H), 3.82-4.16 (2H), 4.32 (2H, br s), 4.63 (2H, s), 7.23-7.51 (13H).
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[err] (1) 7 -> 58

The conmpound (58) was synthesized in a manner simlar to that described in
the 5 synt hesis of the conpound (A-1) formthe conpound (9) in Exanple 1
usi ng the conpound (7) as a starting nmateri al . NVR (CDCl[err])
[err] ppm:2.02 (2H, m, 3.31 (1H, dd, J = 2.8, 12.4 Hz), 3.38 (2H, d, J

=3. 4 )i, NES 3. Psodemi2- 4 Hz), 3.99 (1H ), 4.33 (2H s),
4.40 (1H, ## 7‘%5@-)‘ ’%37?19%?. 0 IR [err] (CHO[err]): 2106, 1730,
1663, 1630g1chn28al@mhBiisl(CasHioN204+0.2H20)

Caled. : C, 73.87; H, 7.83; N, 5.38%.

Found : C, 73.60; H, 8.02; N, 5.71%.

4) 57 ->G-2
The compound (G-2) was synthesized in a manner similar to that described in
the synthesis of the compound (C-1) from the compound (34) in Example 151 using the
_ compound (57) as a starting material.
10 NMR (CDCls) & ppm : 1.85-1.97 (1H, m), 2.07-2.34 (4H), 2.42-2.70 (1H), 3.19-4.05 (6H),
4.22 (1H, das, J =11.2 Hz), 4.30 (1H, das, J = 11.2 Hz), 4.32-4.45 (1H), 7.08 2H, t, J =8.6
Hz), 7.23-7.60(16H), 7.61 (1H, s), 7.75-7.85 (2H).
IR v max (KBr) : 8432, 1718, 1660, 1632, 1597 cm-1,
Elemental analysis (C44HzsN3FS204+0.4H=0)
15 Caled. : C, 69.25; H, 5.12; N, 5.51; F, 2.49; S, 8.40%.
Found : C, 69.27; H, 5.15; N, 5.53; F, 2.58; S, 8.25%.

The compound (G-3) was synthesized in a manner similar to that described in -
the above method. The result was shown in Table 22.
20

Example 175
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119 (2) 58 -> 59 ' The conpound (59) was

obtained in a manner simlar to that described in the synt hesi s of
t he conpound (8) in Exanple 1 using the conpound (58) as a starting

mat eri al . 5 NI\/R(CDO[err]) [err] ppm: 1.89 (1H, m, 2.10 (1H m,
2.61 (1H, dd, J 4.2, 12.9 Hz), 2.94 (1H, dd, J = 5.4, 12.9 Hz),

dlerr], 4NBMZ) . 4. 41 (1HYA o'- 86( 17H)snCl, IR [err]
(CHC1[err]): N 8 1598—emfrerr %89 ->

To a sol ution of e conmpound (59) (1. 43 .

was added™- net hoxycar bonyl benzal dehyd g, 2.81 nmol) and the
resulting m xture was treated in a nmanger simldr to that described

in the synthesis of the conpoynd (55) - in Ex 4 to give
X gﬁ‘rﬂﬁ'&l cohoﬁI W@}—%;f%@ e rg;%q@ ‘n 15 (10 m),
ddeed a salut @ yt'eg Qg_ln T eCeBP4Lif 3. 09

5 offabupnder ice- and_t he resulting
t he samse er 3 nd for 2h at

roomtenperature. ' m xt ure was 60 OF FWFt h et hyl
acetate. The organl C Iayer was washed with water and brine, dried

3.30 (2H, m, 3. 96( g, m, 4.25 (1H, d[err] N/314 Hz), 4.33 (1H,

i n®h&nzene (20 m)

over sodi um.gu . K e was subj ect ed
to silica d ePifegn: BEh ate = 3: 1)
to give 1.62% 29 che 0) ¥°o RVRTCoOTerr] )
[err] ppm 1.3 4 75212(2H) & 3. 3.80-4.05 (4H),
4. 16- 495(5 5! 580(1H , 6. 78-7. (1 691(2H t, J
= 8.8 Hz), 8.02 (2Hp1t, J = 25 ¢éR [err (KBr) 1720,

1692, 1613 cn{ err]. EI erre aI' anal y5| s ((err]H ergeN err] F err])
Cal cd. : C, 12.80; <§L(~&| FHCIZ 50% e
72.81; H 62 Rl o°° 0'--C(H ~

® O °

S,
C(\ N NH
“pyridine .:. I 1l I F

(1 7->58
The compound (58) was synthesized in a manner similar to that described in the
5 . synthesis of the compound (A-1) form the compound (9) in Example 1 using the
compound (7) as a starting material.
NMR (CDCls) & ppm : 2.02 (2H, m), 3.31 (1H, dd, J=2.8, 124 Hz), 3.38 2H, d, J=3.4
Hz), 3.67 (1H, dd, J = 5.2, 12.4 Hz), 3.99 (1H, m), 4.33 (2H, s), 4.40 (1H, m), 7.04-
7.87(17H). |
10 IR v max (CHCls) : 2106, 1730, 1663, 1630, 1598 cm-1.
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120 (4) 60 -> 61 The conpound (61) was
obtained in a manner simlar to that described in the synt hesi s of

t he conpound (57) in Exanple 174 using the conpound (60) as a starting

mat eri al . 5 NVR (CDCl[err]) [err] ppm 1.42 (9H, br s), 1.76-2.10 (2H),
2.70-3.53 (3H), 3.78-4.71 (9H), 5.70. (2/3 x 1H, br s), 5.76 (1/3 x
1H, br s), @5% 946 (21H), 6.91 (2H t, J = 8.8 Hz). IR [err]
(KBr): 177£ 73 1688, 1611 cnferr]. El emrental anal ysi s
(qerr]Herr] N e'I‘hl-Eglﬁélfﬂd ©9)Arisubtditdd in a manner similar to that dederibéd in€Be 70; H,
6.56; N, 3.77; F, 2.56% 10 Found: C, 72.65; H 6.64; N, 3.67; F,
2. 73% synthe:éxébﬁ:he cofound (8) in Example 1 usifigéhe comywund (38 2f awtartingact ed
with 3 nol eqU| val ents of Dess-Martin reagent and the resulting

m xt ure vvaSﬂ%f/f’ ted in a manner simlar to that described in the 15

5t YT o B A G s -
L i? i hg) ﬁﬁ*ﬁzéﬁz ?%9?%}  m), 396 (11H'3n§334 §5 il (%{%ﬁzﬁ?%géi% @HSaL) -

(2H, t, J g=81§41=1§,),,4471 (28; 13),5707(715@171-1)7 70-7. 92 (4H) 9.94-10.05 (1H).
I R [err] (KBr): 1693, 1665, 1633, 1598 cnierr]. 20 El enental anal ysis

(derrlH erIR]vN[ae(GI-I(BKa’I :c466],)1624, 1598 cm-1, Calcd.: C, 74.36; H, 5.96; N,
3.85; F, 2.61% Found: C, 74.09; H, 5.95; N, 3.86; F,
2.63% (4) 62 -> 63 25 The conpound (63) was synt hesi zed
in a ner sggrrLI(%r( to that described in the synthesis of the
compou %?) anpl e 58 using the conpound (62) as a starting

gﬁf e;i):’vll '\ 00.2. 13 %}ﬂ?%@%&%&ﬁ%bﬁmﬁ@ﬁé&’oﬁlﬁb&%nékzoxﬁl)%s(l/?’ X

added 4-methoxycarbonylbenzaldehyde (461 mg, 2.81 mmol) and the resulting mixture
was treated in a manner similar to that described in the synthesis of the compound (55)
in Example 174 to give aminoalcohol. This aminoalcohol was dissolved in chloroform
15 (10 ml), to this mixture was added a solution of di-t-butylcarbonate (674 mg, 3.09 mmol)
in chloroform (56 ml) under ice-cooling, and the resulting mixture was stirred for 2h at
the same temperature and for 2h at room temperature. The reaction mixture was
diluted with ethyl acetate. The organic layer was washed with water and. brine, dried
over sodium sulfate, and concentrated in vacuo. The residue was subjected to silica gel
20  column chromatography (hexane : ethyl acetate = 3 : 1) to give 1.62 g (76.2%) of the
- compound (60).
NMR (CDCls) 3 ppm : 1.33-1.50 (SH), 1.75-2.12 (2H), 2.71-3.59 (4H), 3.80-4.05 (4H), 4.16-
4.95 (5H), 5.66-5.80 (1H, m), 6.78-7.50 (18H), 6.91 (2H, t, J = 8.8 Hz), 8.02 (2H, t, J = 8.8
Hz).
25 IR v max (KBr) : 1720, 1692, 1613 cm-1.
Elemental analysis (C4sH47N2FO7)
Caled. : C, 72.80; H, 6.24; N, 3.69; F, 2.50%.
Found: C, 72.81; H, 6.26; N, 3.74; F, 2.29%.
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3.98-4.12 (1H), 4.21-4.75 (5H), 7.02 (2H, t, J = 8.5 Hz), 7.20-7.56 (18H),

7.70-7.85 (2H), _ 121
10.40 (1H, br s). IR[err] (KBr): 1719, 1693, 1663, 1635, 1598
cnerr]. El emrental analysis (CJerrJ]Herr]Nerr]FSerr](err]

0.3CHCI [err]) Calcd. :C, 66.09; H 5.09; N, 4.79; F, 2.16;
S, 7.31; g)603 g?% Found: C, 66.02; H 5.06; N, 4.79; F, 2.20;
S, 7.17; % (5) 63 -> G4 To a sol ution of

t he conpound (6&he ca@fouhd(@1) Wwasbtaindin)a mbneriyyhilac@tthitdesibed in the M ) was
added 4N hydrogen chloride in ethyl acetate (2 m) and the resulting

m xture fnthesiaef theicompahrfddp7)lin Extmplrolii4t wsingsthe compouni(€0)sas| astantinga s
renoved by concentratl ng in vacuo. The residue was washed with et hyI
acetat e t®ajma- 115. 9 ny (59 8% of the conmpound (G 4).

R L 00 SO, A iy SRl ()
LA A e A e dp iy (gL (10 0

El emrent al Iawaym)(ﬁnr 1136 es88] M@ardn-FSCA Jerr] 1.0Herr]O
Calcd. : C 66.19: H 5.04: N, 5.38° F, 2.43: S, 4.11: d, 4.54%
Found: C, manmmalﬁig@smmﬁ«msomz@z 76: S, 4.09: O, 4.63% 20

(5 G4 ->G5 sol ution of the corrpound (G4) (72.8
ng, 0.0935 nmol )C‘ilﬂ‘i‘i1 pYyr 2elf0h L (5('9'695Nrﬁ J7, F, 2.66%. was added acetic anhydride

(0.5 ) and th red for 20h at room
tenperature. Th ‘ich J()#%?L?g ﬁv\%@?&‘s%ﬁéd with ethyl acetate, washed
with 25 wat er and brine, dried over sodiumsulfate, and concentrated in
vacuo. The residue was subjected to thin I ayer chromatography
(chl or of orggpel1 -swhanol = 30: 1) to give 66 ng (90.0% of the
conmpound (G 5).
The compound (61) was reacted with 3 mol equivalents of Dess-Martin reagent
and the resulting mixture was treated in a manner similar to that described in the
15  synthesis of the compound (35) in Example 151 to give the compound (62).
NMR (CDCls) 8 ppm : 1.37 (2/8 x 9H, s), 1.46 (1/3 x 9H, s), 1.96-2.10 (2H), 3.00-3.44 (4H),
3.93-4.09 (1H), 4.25 (1H, das, d = 11.1 H2), 4.32 (1H, das, J = 11.1 Hz), 4.20-4.72 (3H), 7.01
(2H, t, J = 8.5 Hz), 7.22-7.57 (15H), 7.70-7.92 (4H), 9.94-10.05 (1H).
IR v max (KBr) : 1693, 1665, 1633, 1598 cm-1.
20  Elemental analysis (CssHaaN2FOe)
Caled. : C, 74.36; H, 5.96; N, 3.85; F, 2.61%.

Found : C, 74.09; H, 5.95; N, 8.86; F, 2.63%.

4) 62 ->63

25 The compound (63) was synthesized in a manner similar to that described in the
synthesis of the compound (15) in Example 58 using the compound (62) as a starting
material.
NMR (CDCls) 8 ppm : 1.38 (2/3 x 9H, s), 1.49 (1/3 x 9H, s), 1.90-2.13 (2H), 3.04-3.45(4H),
3.98-4.12 (1H), 4.21-4.75 (6H), 7.02 (2H, t, J = 8.5 Hz), 7.20-7.56 (18H), 7.70-7.85 (2H),
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NVR (CDC [ er

r]
s), 2.25 (2/7

) [err] ppm 1.50-1.80 (1H), 1.96-2.25(1H), 2.04 (5/7 x 3H,
x3g, Z) 3.18-3.32 (2H), 3.40-3.65 (2H), 3.88-3.96

(2/7 x 1H), 3.88 (5/7 x 1H), 4.23-4.85 (5H),
122 7.03 (2H, t, J = 8.1 Hz), 7.17-7.61 (18H), 7.74-7.83
(2H), 10.18 (5/7 x 1H, s), 10.30 (2/7 x 1H, s). IR [err]
3444, 3185 %&Igﬁ'} 1636, 1597 cnferr]. El enental anal ysi s
HC[irrg]?H[elw %Terrg] C91§err] 0-0 6H err] O 5 Caled. C, 68.01;
(KBF 1598 em-L. Found: C, 68.06; H,
4.97; N, 51%2 5) 34; 13816 186%92)17(%6 The conpounds (G 6) to
(G9) We"eEféﬂEﬂiﬁsdnéBiilé(ﬂl4ﬁ4M‘Sst-Qj3®HCﬂ§) to that described in the

above nethod. The results were shown in Table 22. 10
Caled. : C, 66.09; H, 5.09; N, 4.79; F, 2.16; S, 7.31; Cl, 38.63%.

5 Found : C, 66.02; H, 5.06; N, 4.79; F, 2.20; S, 7.17; Cl, 3.67%.

(5)63->G-4
To a solution of the compound (63) (209.8 mg, 0.249 mmol) in ethyl acetate (2
m]) was added 4N hydrogen chloride in ethyl acetate (2 ml) and the resulting mixture
10  was stirred for 1h at room temperature. The solvent was removed by concentrating in
vacuo. The residue was washed with ethyl acetate to give 115.9 mg (569.8%) of the
compound (G-4).
NMR (DMSO-de) 5 ppm : 1.89-2.02 (1H), 2.08-2.19(1H), 2.93-3.18 (2H), 3.24-3.36 (1H),
3.55 (1H, dd, J = 3.8, 11.4 Hz), 3.95-4.03 (1H), 4.11-4.41 (3H), 4.32 (2H, ), 7.21-7.43
15 (10H), 7.43-7.77 (12H), 9.32 (1H, br s).
IR v max (KBr) : 1744, 1704, 16566, 15697 cm-1.
Elemental analysis (C4+s8Hz7NsFSClOs-1.0H20)
Caled. : C, 66.19; H, 5.04; N, 5.38; F, 2.43; S, 4.11; Cl, 4.54%.
Found : C, 65.91; H, 5.28; N, 5.33; F, 2.76; S, 4.09; Cl, 4.63%.
20
6)G-4->G-5
"To a solution of the compound (G-4) (72.8 mg, 0.0935 mmol) in pyridine (0.5 mD
was added acetic anhydride (0.5 ml) and the resulting mixture was stirred for 20h at
room temperature. The reaction mixture was diluted with ethyl acetate, washed with
25  water and brine, dried over sodium sulfate, and concentrated in vacuo. The 'residue was
subjected to thin layer chromatography (chloroform : methanol =30 : 1) to give 66 mg
(90.0%) of the compound (G-5).
NMR (CDCls) 8 ppm : 1.50-1.80 (1H), 1.96-2.25(1H), 2.04 (6/7 x 3H, s), 2.25 (2/7 x 8H, s),
3.18-3.32 (2H), 3.40-3.65 (2H), 3.88-3.96 (2/7 x 1H), 3.88-3.96 (5/7 x 1H), 4.23-4.85 (5H),
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123 Table 22 J[err] Conpound No.

[err] . O 4.35 (2H, s) G1 [err]

7.69 (1H, s) [err] 4.22 (1H, d[er], J =

11. 2Hz) G2 [err] S 4.30 (1H, d[err], J = 11.2Hz)
7.61 (1H, s) 4.22 (1H, d[err], J =
11.1Hz) 3 17-7068" 74-1. D 104838176, 511013027 %=

11 1] 7.03 @H, tF 3 8.1 Ha), 7.17 7[6<[i e(?érlilmu 783(2H960ﬁ§§gg M st g)ab(

HCI 1H, 8. ( DVBO- d6) G4 S 4.32
(2H, s) [err] . S 7.61 (1H, s)

2. 04 (3H, SIR v max : 3444, 3685 1718, 1636, 1597 cm-L. S 4.28 (1H, d[err], J =
11. 4Hz) . éerr] 4.33 (1H, d[err], J= 11.4Hz)
HCI Elemental analySJ(s@ggsqﬂa Sﬂs)' 0.6H=0) G 6 0
4.32 (2H, s) ) ) ] [ i o /- 78 (1H, s)

2 04 (31 9 Calcd..C‘Gegm,H,4.97,N,L5.E‘2’9,i?,2.39,5,60743: 26 (1H dierr], J =
11. 1Hz) : . T : . o(1H, dlerr], J = 11.1Hz)
o Found : C, 6806; H, %g’f &_5{1.3%%7, 2.34; S+783%(

4.66 (2H, s) 4.31 (1H, d[err], J =
11. 1Hz) G9 O 4.33 (1H, dlerr], J = 11.1Hz)
7.70(1H, s) The compounds (G-6) to (G-9) were synthesized in a manner similar to that

described in the above method. The results were shown in Table 22,

10
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124 Exanpl e 181 (Method G 3) [err]

G10 (1) 23 -> 64 5 The conpound (64) was obtai ned
(380 ng, 47% in a manner simlar to that described in the synthesis
of the conpound (9) in Exanple 1 using the conpound (23) (520 ny,

1.31 mmol )Tmi%ﬁ/%z butyl silyl ether of 4-am nobenzylacohol (315 ng, 1.33
nmol ) . (CDCl[err]) [err] ppm 008(6H s), 0.93 (9H, s), 1.47
(9H, br s), 1.97 (1H, m, 2.63 (1H 420(2H hr s), 4.12 (1H,

M, 4.25-4.58 (3H), 4.69 (2H,_s) éz;}: 29 (1H, hr s). 10
hﬂ" |V@t|ve "hg 93% was obt ai ned

(2) 64 -> 65

in a manner simlar to that SCI’I |nth synt hesis of the
conmpound (53) in Exanple 172 using (63) (380 ny, 0.616
mmol) as a starting material. This co d i ssolved in. 15
tetrahydrofuran (6 m). A solution of 1IN-tetra-n-butylammoniunfluoride in

t et rahydr of uran (0 6 n1) was added to the mxture and the resultlng m xt ure

was stirred roomtenperaturg—The mxtu{e was
diluted with et py?™ X1 vvashejB\n h wat er gg ne, drjed over
sodi um sul f at e, at cdd‘ A—vacHo—+p
4.35 (2H, s)
0 '}"K O |769 1H 9)
Me
4.22 (1H, das, J = 11.2Hz)
G-2 /n\ng/\ S |4.30 1H, das, J = 11.2Hz)
. 7.61 (1H, s)
4.22 (1H, dag, J = 11.1Hz2)
G-3 /;l';/\ O |4.30 (1H, das, J = 11.1Hz)
7.82 (1H, s)
HCl (DOMSO-ds)
G-4 AN S [4.32 ¢H,9)
H 7.61 (1H, )
NN 2.04 (3H, s)
G-5 A S |4.28 (1H, das, J = 11.4Hz)
O™ Me 4.33 (1H, das, J = 11.4Hz)
HCI (DMSO-ds)
G-6 s S O 14.32 (2H,s)
H 7.78 (1H, s)
ASNTN 2.04 (3H, s)
G-7 )\ O 14.26 (1H, das, J=11.1Hz)
0™ Me 4.32 (1H, das, J = 11.1Hz)
/\N/\
4.32 (2H, s)
G-8 o)\© S o
NS 4.31 (1H, das, J = 11.1Hz)
G-9 o) O |4.33 (1H, das, J = 11.1Hz)
7.70(1H, s)
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give 317 nmg (100% of the crude conpound. 20 NVR (CDCl[err]) 8 ppm 1.44
(1/2 x 9H, s), 1.48 (1/2 x 9H, s), 1.75-2.02 (2H), 3.25 (1/2 x 3H,
s), 3.26 (1/2 x 3H, s), 3.66 (1/2 x 1H, m, 3.54-3.65 (2.5H), 3.97 (1/2 x

1H, m, 4.09 (1/2 X 125

1H, m, 4.19-4.39 (3H), 4.72 (1/2 X 2H, s), 4.74 (1/2 x 2H, s), 7.16-7.45
(13H). Example {8)02hodGB) 10 The corrpound (G 10) was
synthesized in a manner simlar to that descrl bed |n t he synt hesi s of
the conpound (C-1) f omthe conmpound (34) in |ng t he
conmpound (65) as a s artrn rraI err ) [err] ppm
1.95-2. 13( & 10 x 8533 3.13RHMel

(1H), 3.6 NB yc= 5.0, 114r&) f'?° 427 dferr], J
= 11.3 Hz), (1H dlerr], 4544 %ﬁﬁ 7.03

(2H, t, J = 8.b4k)287.21-7.63 (17H),
8.70 (1/10 x 1H, s) 8. 80 (9/10x 1H,

(2H) 10 7 75 (1H, s),
IR [err] (KBr) : 3439,

1747, 1707, 1662, 1636, cr‘r{ err]. ' El emental anal ysis?
(C[err]H[err]N[err]Fq "bSH err]O) o) N C 68.97;
H 4.71; N S, 4. 28' Cs‘ﬁg 00; H,

4.83: N, 5- g NMM S, 4.38% i:orrpo@nds (G 11)
to (G 13) nt hesized in a rranner sim tha described in
the above netho&” Thg results were shown in Tab 23

G1

0

(1) 23 ->64
5 The compound (64) was obtained (380 mg, 47%) in a manner similar to that
described in the synthesis of the compound (9) in Example 1 using the compound (23)
(520 mg, 1.31 mmol) and t-butylsilylether of 4-aminobenzylalcohol (815 mg, 1.33 mmol).
NMR (CDCls) 8 ppm : 0.08 (6H, s), 0.93 (9H, s), 1.47 (SH, br s), 1.97 (1H, m), 2.63 (1H, m),
3.42 (2H, br s), 4.12 (1H, m), 4.25-4.58 (3H), 4.69 (2H, s), 7.22-7.52 (9H), 9.29 (1H, br s).
10
(2 64->65
N-methyl derivative (360 mg, 93%) was obtained in a manner similar to that

described in the synthesis of the compound (53) in Example 172 using the compound (64)
(380 mg, 0.616 mmol) as a starting material. This compound was dissolved in

15  tetrahydrofuran (6 ml). A solution of 1N-tetra-n-butylammoniumfluoride in
tetrahydrofuran (0.6 ml) was added to the mixture and the resulting mixture was stirred
for 4h at room temperature. The reaction mixture was diluted with ethyl acetate,
washed with water and brine, dried over sodium sulfate, and ctrncentrated in vacuo to
give 317 mg (100%) of the crude compound.

20 NMR (CDCls) 3 ppm : 1.44 (1/2 x 9H, s), 1.48 (1/2 x 9H, s), 1.75-2.02 (2H), 3.25 (1/2 x 3H,
§), 3.26 (1/2x 3H, ), 3.66 (1/2 x 1H, m), 8.54-3.65 (2.5H), 3.97 (1/2 x 1H, m), 4.09 (1/2 x
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126 Tabl e 23 Conmpound -Xerr]- X B

NVOR (CDCl [err]) No. [err] ppm
[err] 4.27 (1H, ds, J = 11.3Hz) G 10

H O 4.35 (1H, d[err], J = 11.3Hz) [err] 7.75
(1H, s) [err] 4.31 (1H, d[err], J =
11- gﬁ) 1H, m), 41943?(@1)]1472(1&9@}1] S5 474(1/t+x(2H§) 7463848 bty dlerr], J =
11. err

[err] ) _ 4.26 (1H, d[err], J = 11.2Hz) G 12 [err]
F S 4.32 ng, dO[ err], J = 11. 2Hz) [err]

7.58 (1H, &6 Me 3.22 (3H s)

G 13 Jerr] H &H d[err] = 11. 3Hz) G 13 [Jerr]

H O 4.29 ( lHThEi E:(gpp(}und 1G=10) ¥as ppn) es1zed in a manyer similar to that desqribedjn 7. 67

(1H s) 5  the synthesis of the compound (C-1) from the compound (34) in Example 151 using the

compound (65) as a starting material.
NMR (CDCls) & ppm : 1.95-2.13(2H), 8.07 (1/10 x 3H, s), 3.26 (9/10 x 3H, s), 3.32-3.40
(1H), 3.62 (1H, dd, J = 5.0, 11.4 Hz), 4.10-4.17 (1H), 4.27 (1H, das, J = 11.3 Hz), 4.35 (IH,
das, J = 11.3 Hz), 4.54-4.65 (1H), 7.03 (2H, t, J = 8.6 Hz), 7.21-7.63 (17H), 7.74-7.82 (2H),
10 775 (1H, s), 8.70 (1/10 x 1H, s), 8.80 (9/10 x 1H, s).
IR v mex (KBr) : 3439, 1747, 1707, 1662, 1636, 1598 cm-1.
Elemental analysis (C4sHasNsFSQs-0.5H20)
Calcd. : C, 68.97; H, 4.71; N, 5.61; F, 2.54; S, 4.28%.
Found : C, 69.00; H, 4.83; N, 5.58; F, '2.34; S, 4.38%.
15
The compounds (G-11) to (G-13) were synthesized in a manner similar to that

described in the above method. The results were shown in Table 23.
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127 Exanpl e 185 (nethod H)

[err] CHO 37

F The conpound (H 1) was obtained in a manner simlar to

t hat described in the synt hesi s of t he conpound (A-58) fromthe
conpound (Hlezg Exanpl e 58 using the conmpound (37) as a starting

mat eri al . NVR (CDCl [err]) [err] ppm 1.72(1H, d, J = 14.0 Hz), 3.05
(1H, dd, J = 4.7, 14.0 Hz), 382450 H) , 4)19(1H dierr], J =
11.3 Hz), 4.29(1H, dierr], J = _@N"’( , 680790(16H),
8.09 (1H, s), 8.95 (1H, s). rrJ, (Nu1 ok H3465 1709, 1637, 1599
cnferr]. 10 FAB-M5 (M z): El eqrent al anal ysi s

(C[err]H[err]N[err]FS[err]CIerr] 2 eherrfCerr]Herr])
Calcd.: C, 67.15; H, 4.50; N, 4.37. F, b7 10. 01%
Found: C, 67.11; H, 4. 64 N, 4.45; F, 2.79%'S, 1b.04% 15 Exanpl e 186
(Met hod |- 1) '
Coml\II)ound XL X B NMR (CDCls)
0. 3 ppm
4.27 (1H, das, J = 11.3Hz)
G-10 )LN/ H | O [435(H, das, J=11.3Hz)
Me 7.75 (1H, )
O 4.31 (1H, das, J = 11.3Hz)
G-11 Ave | H | s |438(H das, J=11.3H7)
- Me 7.54 (1H, s)
O 4.26 (1H, das, J = 11.2Hz)
G-12 AN F | S |432(1H, das, J = 11.2Hz)
Me 7.58 (1H, s)
Ve ~ |3.223H, 9
] N 4.19 (1H, das, J = 11.3Hz)
18 Y Ho 0 1499 11, das, 9 = 11.3H2)
7.67 1H, 5)

127



128 [err] (1) 2 -> 66

To a solution of N Boc-4-hydroxy-L-proline nethylester (2) (10.60 g, 43.22
5 nol ) described in Exanple 1 in tetrahydrofuran (80 m) were added

met hanesul f onyl chloride (5.45 g, 47.58 mol ) and triethylam ne (4.82
g, 47.63 mmol ) under ice-cooling

Example 185 (method H)

37 °F
: H-1

The comi)ound (H-1) was obtained in a manner similar to that described in the
synthesis of the compound (A-58) from the compound (14) in Example 58 using the
5 compound (37) as a starting material.
NMR (CDCls) & ppm : 1.72(1H, d, J = 14.0 Hz), 3.05 (1H, dd, J = 4.7, 14.0 Hz), 3.82-4.50
(4H), 4.19 (1H, das, J =11.3 Hz), 4.29 (1H, das, J = 11.3 Hz), 6.56 (1H, s), 6.80-7.90 (16H),
8.09 (1H, s), 8.95 (1H, o). | |
IR v max (Nujol) : 3465, 1709, 1637, 1599 cm-1,
10 FAB-MS (M/z) : 623([M+H]%)
Elemental analysis (CasH27N2FS204+0.2CH3CO2C2Hs)
Calcd. : C, 67.15; H, 4.50; N, 4.37; F, 2.97; S, 10.01%.
Found: C, 67.11; H, 4.64; N, 4.45; F, 2.79; S, 10.04%.

15 Example 186 (Method I-1)
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and the resulting m xture was stirred for 3h. Ethyl acetate (100 m) was
added to the reaction mxture. The precipitation was filtered off and
the filtrate was concentrated in vacuo. The residue was subjected to
silica gel colum chromat ography (hexane: ethyl 10 acetate = 1: 1) to
give 10.20 g (73.0% of the ainmed conpound (66).

129 0 (2) 66 -> 67 0 To a solution of the
conmpound (21) 10 gmscdl. 23 Mo ANk i yh)fnabnarn' de (31
m) was addmdsd|%H%acetmbe '”5—38—53% o €

and the resul t¥"§ni xture was stlrreﬁ for 3h at the same ter feflature. The
m xture was 52 allowed to cool % room tenperatureb dil uted ;@ et hyl
acetate (200 m ), washed with wat er and brine, dried over sodium
sul fate, and concentrat ed in vacuo. The resi due was subjected to
silica gel col urm og;sa.phy (hexa myh)meyet ate = 3 0 give
7.10 Bog “t-he—=i %ON han % [err])
[err] ppm 9H, s), B X 3 2. 72 (1H
m, 3.34 10 ';ﬁ 3.74 (3H, s) (2H ,429 E§1H , J=7.4
Hz) , 437(2/5x1H t, J=7.4 Hz?97 (3) 67->

To a solution of the conpound (67p (7.100g, 23.40 nmmol) in toI uene was
added 15 dropvvl se 1M sodi um me s—:"‘NHn rret hanol (25 ) overP10 nin
and the resg},g, re wa red ﬂ’n‘

terrperatur r a NB.m m-ﬁ-trr—e—wag——- ad Bac SO f

2- phenylben?’?? i odi 8.0 9, 27.20 mol) inTYo e (15.mM) at -3 [err]C
and the resulting m re7has all owed to warm t o~¥0om t efderat ure and
stirred for 1.5 h. The reaction m xture was poured into ice water
(100 M) and extracted with ethyl acetate 20 HPgO The organic | ayer
was washed with water and br| neo dried @ver sodiAN sul fate, and
concentrat edyyn vacuo. Th ss4ubj ect el 0 ‘s#td ca gel col um

chr omat ography—'(he IH .@ tg -""5 2—togrve 9792 g (99.1% of
t he ai nmed

A m
S,

(H2->66
To a solution of N-Boc-4-hydroxy-L-proline methylester (2) (10.60 g, 43.22
5 mmol) described in Example 1 in tetrahydrofuran (80 ml) were added methanesulfonyl
chloride (5.45 g, 47.58 mmol) and triethylamine (4.82 g, 47.63 mmol) under-ice-coeling
and the resulting mixture was stirred for 3h. Ethyl acetate (100 ml) was added to the
reaction mixture. ' The precipitation was filtered off and the filtrate was concentrated in
vacuo. The residue was subjected to silica gel column chromatography thexane : ethyl

10  acetate =1: 1) to give 10.20 g (73.0%) of the aimed compound (66).
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NVR (CDCl[err]) [err] ppm 1.39 (3/5 x 9H, s), 1.44 (2/5 x 9H, s), 1.76
(1H, m, 2.35 (1H, m, 25 2.59-3.19 (2H), 3.53-3.80 (1H), 3.70 (3H, s),

3.73 (2H, s), 4.15 (3/5 x 1H, t, J=7.9 Hz), 4.21 (2/5 x 1H, t, J=7.9
Hz), 7.22-7.48 (9H). IR [err] (CHO [err]): 1750, 1692, 1403 cnierr].
El emental analysis (CJerr]Herr]NSOerr] 0.1Herr]O Cal cd.
. C, 67. 1449 Bk HgB5 N 3.26; S, 7.47%

130 Found: C, 67.00; H 6.88; N, 3.33; S, 7.48%

(4) 68 -> 69 To a solution of the th@peaEN@UNA0.168) 3MEEmalbl)dn DedN-i N a nmanner
simlar to that described in the 5 synthesis of the conmpound (4) in
Exanple 1 dlisdem@vlfolnmanwdq:)((sm md) wesjdded sadigmazhiQam}ate (4.4 g, 3883 omad) at 60 °C NVR
(cbderr]) [err] p 1.30 (1H, n) 145 9H , 2.12 élljgm% 2.83-3.00
(2H), 3. 508wl @ resul ing mpxgpwe was stiyredifor 3yt ]Sams qugpe;raw 1xtyne was

d[ err] 'S5 J %]% HZ%@I 18()%m(tem’pe1t9ture dﬁute&,ﬁvgt Cegcﬁn%l e)cetéte( (?83) mvé dv%%h( 9H)

oun alned in a

min ner si m;vhﬁe'i' ah@ b{'lgé‘tdrﬁaﬁ%%f Stk Qul’faﬂg and concen%é@émsv'aéu@frhﬁ %m nd

(5) in Exanple 1 using the conpound (69) as a starting material. 15
NMR (CDA [@fbjdc}edt@rsﬂicaxgemohﬂmﬁlshl(oaidmg&aphyl(hsﬁadel Ethyhcette E58 (n)hb gbe 79D,
2.86-3.08 (2H), 3.25-3.90 (6H), 7.22-7.50 (9H).

[err] (CHCO gé?frq%)o:ft}zelﬁﬁl,edmﬁﬁoumﬂgﬂ cnjerr]. El ement al anal ysi s

(err]Her err]Sd e 65, 07 6,65 N,
15 505, 7Naf£m¥ iy 5o - 141 @508 9146 25 ), 4 98 AL . 25248 ) 3o
(8) 7015> (1}, m), 3.74 BHL &), 3.97 @H, m), 4.29 (3/5 x 1H, t, J=7.4 Hz), 4.37 (2/6 x 1H, t, J=7.4

Hz).

(3) 67 ->68
To a solution of the compound (67) (7.10 g, 23.40 mmo)) in toluene was added
15  dropwise 1M-sodium methylate in methanol (25 ml) over 10 min and the resuiting
mixture was stirred for 15 min at the same temperature. To the reaction mixture was
added a solution of 2-phenylbenzyl iodide (8.0 g, 27.20 mmol) in toluene (15 ml) at -25 °C
and the resulting mixture was allowed to warm to room temperature and stirred for 1.5 h.
The reaction mixture was poured into ice water (100 ml) and extracted with ethyl acetate
20 (300ml). The organic layer was washed with water and brine, dried over sodium
sulfate, and concentrated in vacuo. The residue was subjected to silica gel column
chromatography (hexane : ethyl acetate =5 : 2) to give 9.92 g (99.1%) of the aimed
compound (68).
NMR (CDCls) 8 ppm : 1.39 (3/6 x SH, &), 1.44 (2/5 x 9H, s), 1.76 (1H, m), 2.35 (1H, m),
25 2.58-3.19 (2H), 3.53-3.80 (1H), 3.70 (3H, s), 3.73 (2H, s), 4.15 (3/6 x 1H, t, J=7.9 Hz), 4.21
(2/5 x 1H, t, J=7.9 Hz), 7.22-7.48 (9H).
IR v max (CHCls) : 1750, 1692, 1403 cm-1.
Eleméntal analysis (C2sHz2eNSO4+0.1H20)
Calced. : C, 67.14; H, 6.85; N, 3.26; S,7.47%.
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The conpound (71) was obtained in a manner simlar to that described in the
synthesis of the conpound (8) in Exanple 1 using the conpound (70) as a

starting 25 mat eri al . NVR (CDCl[err]) [err] ppm:1.30-1.60 (3H),
1.45 (9H, s), 2.20 (1H, m, 2.76-3.06 (4H), 3.55-3.95 (4H),
7.22-7.49 (9H). (7) 71 -> 72
131 Hh 4 {488). Was obtained in a manner

.00; 89W 4
simlar to that d%%%drl eg iht synthesis of the conmpound (9) in
Exanpl e 1 using the conpound (71) as a starting: material. The

conpound was re-precipitated with ethyl acetate and hexane and the
resulting ¢Heperadl was washed wi th hexane. 5 NI\/R(CDCI[err]) [err][
ppm 1.48 (10H, s), 2.33 (1H, m, 2.91-3.01 (2H), 3.41 ( 3.66 (2H,
m, 3.75 (1H d[ &he pomppang (89)was obtrired lp@mameéﬁqlllarﬁoiba@eﬁ@)bedan@zp (1H

m, 7.22- (: 94 (2H,
d, 1=8.2 Hﬁbjnth lg%ftbiﬁﬂmlﬂﬂ““é)@ in szahqui h“f‘@?%‘? “(”@P}mg@gﬁ%a S'%%g 1751,
1709, 1664, Q, 1540, 1405, 1161 cnjerr]. El emrental anal ysi s
(C[err]H[err err]S[err]derr] 0.05Cerr]Herr] 0.8HerrQ 10

Calcd.: G hﬁ@R%@Dclsbs 801. 3U(11@ xﬁﬁ 1.48.(EH89%.12 (1H m), 2.83-3.00 (ZHJ, 350865,
6343H605N 3; S, 9. (8) -> 73 The
hydr ochl or (3, 848 Kll&tdwek(lZB)sze&m)ﬁﬁhldmd-Mﬂ&Izbmﬁrﬂﬁe(rlemh4 A (Qfbbrbat 15
described in the SIYInt hesis of the conpound (10) in Exanple 1 using the

conpound ( 728-749 (OH) a starting material. Mel ting point: 201-203
[err]C NVR (DVSO-d[err]) [err] ppm 1.50 (1H nm, 2.28 (1H m, 2.91
(1H, 0 3.33 (2H, nm), 3.59 (2H, m, 3.68 (1H, m), 3.79 (2H s),

7.22 (1H, ?),6 >3§ 7. 52 (8H), 7.71 (2H, d, J=8.5 Hz), 7.84 20 (1H s),
8.03 (2H, i 9.02 (1H, t, J=5.4 Hz), 9.18 (1H, br s), 9.55 (1H,
br s), 12.54 The c&:ﬂirbudara@)was obtained inR m@hhdr strtdBix) to:thddeseribddlib the? 723,

1750, 1702, 1644, 1610, 1540, 1320, 1289, 1156 cnferr].
synthesis of the compound (5) in Example 1 using the compound (69) as a starting
material.
15 NMR (CDCls) 8 ppm : 1.45 (9H, s), 1.69 (1H, m), 2.15 (1H, br s), 2.86-3.08 (2H), 3.25-3.90
(6H), 7.22-7.50 (9H).
IR v max (CHCls) : 2105, 1685, 1397 cm-1.
Elemental analysis (C2sH2sN4SOz2)
Caled. : C, 65.07; H, 6.65; N, 13.20; S,7.55%.

20 Found : C, 64.95; H, 6.67; N, 13.16; S,7.54%.

6)70->171
The compound (71) was obtained in a manner similar to that described in the
synthesis of the compound (8) in Example 1 using the compound (70) as a starting
25  material.
NMR (CDCls) 8 ppm :1.30-1.60 (3H), 1.45 (9H, s), 2.20 (1H, m), 2.76-3.06 (4H), 3.55-3.95
(4H), 7.22-7.49 (9H).

MT71->72
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El emental analysis (CJerr]Herr]Nerr]S[err]dderr] 0.8H err]O

Calcd.: C, 60.00; H 5.14; N, 7.24; d, 6.11; S, 11.05% 25 Found:
C, 60.02; H 5.28; N, 7.42; d, 5.97; S,11.03% (9) 73 ->1-1

The conpound (1-1) was obtained in a manner simlar to that described in

t he synthesis of the compound (A-1) in Exanple 1 using the

hydr ochl oride (7 | ined i imil that described in th
4 Phe B BoridX7H] f4b obtained in p manner similar to that deseribed ip the |

acet at e andyiB¥&86f thedompéund (9) in Exadflé | ubitig CROEMmpbiknda®1) Wa & Redting t h
hexane. NVR (CDCl [err]) [err] ppm 1.52 (1H m, 2.42 (1H m, 2.93

(1H, t, J=htat8ridlz) Th8cdtpobtiwasjre-precipitateddwith efliyHacedale afdheX¥aneldahélz)
3.44 (1H, nm), 3.65 (1H, d[err], J=12.9 Hz), 3.70 (1H, d[err], 5 J=12.9
Hz), 3.83 ragyltipgcompoynd wapwaghed withhexanes (13H), 7.52-7.67 (3H), 7.73 (1H,

PR 4 RBiR Dby s Phn; A8 U0, SaadE n 45136318, SAT am) Baiait )

El enent al ab ysi L r Slre . : r ]
0. arf or 1] O 25 U ek SR ey M 6 el Haf il ot 20 8 86175
S,8.22%  I8M, d, J=8.2 Hz)FR8dH, &), 799 (94, d, =8 2105, 8.66 (181, 88%). F. 2. 52; S, 8. 22%
The conmpound (I1-2) was synthesized in a manner simlar to that described in
t he above Btvhad(KBihe33%6s8116, Wk, TTOSWMEE4N 16100 184022405, 116 cm-!.
Elemental analysis (C34H3sN3S205+0.05CsH14+0.8H20)
10 Caled. : C, 63.53; H, 5.80; N, 6.48; S,9.89%.

Found : C, 63.43; H, 6.05; N, 6.73; S,9.91%.

® 72 ->178
The hydrochloride derivative (73) was obtained in a manner similar to that
15  described in the synthesis of the compound (10) in Example 1 using the compound (72) as
a starting material.
Melting point : 201-203 °C
NMR (DMSO-ds) 3 ppm : 1.50 (1H, m), 2.28 (1H, m), 2.91 (1H, m), 3.33 (2H, m), 3.59 (2H,
m), 3.68 (1H, m), 3.79 (2H, s), 7.22 (1H, m), 7.30-7.52 (8H), 7.71 (ZH, d, J=8.56 Hz), 7.84
20 (1H, s), 8.03 (2H, d, J=8.5 Hz), 9.02 (1H, t, J=5.4 Hz), 9.18 (1H, br s), 9.55 (1H, br s), 12.54
(1H, br s).
IR v max (KBr) : 3373, 2915, 2723, 1750, 1702, 1644, 1610, 1540, 1320, 1289, 1156 cm-1.
Elemental analysis (C20H2sN3S2Cl103+0.8H20)
Caled. : C, 60.00; H, 5.14; N, 7.24; Cl, 6.11; S,11.05%.
25 Found : C, 60.02; H, 5.28; N, 7.42; Cl, 5.97; S,11.03%.

®73->1-1
The compound (I-1) was obtained in a manner similar to that described in the

synthesis of the compound (A-1) in Example 1 using the hydrochloride (73) as a starting
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133 Tabl e 24 [err] NVR

(CDC[err]) Conpound R err]
-Y[err]-Y[err]- [err] ppm No. [err]
3.65 (1H, d[err], J =12.9 Hz) -1

3.70 (1H, d[err], J =12.9 Hz)
7.73 (1H,  Bhterial. The compound was re-precipit?te_ﬁl gviz.hlﬁhylscetatg’ afRd hésde afd the

|7- SO (2H, gHsBlting comhpodadwhiZwashed with hexane. , |
NMR (CDCl3) & ppm : 1.52 (IH, m), 2.42 (1H, m), 2.93 (1H, t, J=10.3 Hz),'3.09 (1H, m),
3.29 (1H, dd, J=6.7, 10.4 Hz), 3.44 (1H, m), 3.65 (1H, das, J=12.9 Hz), 3.70 (1H, das,
5 J=129 Hz), 3.83 (1H, m), 4.41 (1H, m), 7.06-7.45 (13H), 7.52-7.67 (3H), 7.73 (1H, s), 7.79
(1H, m), 7.88 (2H, d, J=8.4 Hz), 8.30 (1H, t, J=4.8 Hz).
IR v max (KBr) : 3395, 1749, 1708, 1658, 1621, 1597, 1283, 1150 cm-L.
Elemental analysis (C34HasNaFS205+0.2CsH14+0.4H20)
Caled. : C, 68.03; H, 4.86; N, 5.38; F,2.43; S,8.22%.

10 Found : C, 68.02; H, 5.05; N, 5.63; F,2.52; S,8.22%.

The compound (I-2) was synthesized in a manner similar to that described in

the above method. The result was shown in Table 24.

15
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134 Exanpl e 188 (Method |-2)

(1) 16 -> 74 5

simlar to that described in

a starting material.

each s), ,5%9 53‘13 (2H),

s), 3.73 (

1401 cnjerr]. 10 [err]
El enental analysis (CJerr]Herr
Calcd. : C 67.87; H 6.85; NR

3.03-3.28 (2H),
7.22-7.48 (9H).
= -9.6 (t

[err]

The conpound (74) was synthesized in a manner
Exanpl e 186 using the conpound (16) as
NVR (CDCl[err]) [err] ppm 1.39 and 1.44(9H,
3.55-3.76 (1H),

IR[err] (CHC[err]):

L oin

1Csf NrI-J H[err])

= ZS&H]C c& 1.012, CcHO [err])

67.86; H, 6.95 N, 3.33; S 7.23%  “yl_y2 %
Compound NMR (CDCls)
No. R! Y-y 5 ppm
O %o 3.65 (1H, das, J =12.9 Hz)
1.1 3.70 (1H, das, J =12.9 Hz)
O | mems
O6 3.67 (2H, 8)
1.2 ©/\ 775 (1H. 8)
O O 7.90 (2H, das, J =8.2 Hz)
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3.71 (3H,
1745, 1692,

Found: C,




15 (2) 74 ->1-3 The conpound (1-3) was synthesized in a

manner simlar to that described in Exanpl e 186 using the conpound
(74) as a starting material. NVR (CDCl [err]) [err] ppm 1.90 (1H,

m, 2.35 (1H, m, 290308(2H) 3.25-3.40 (2H), 3.60-3.75 (1H),

3.69 (2H, m, 4.30 (1H, , 6.26 (1H, m, 7.10-8.00 (22H), 9.46 (1H, s).

20 I R [e é I(Mr , 1710, 1597, 1160 cnjerr]. El enent al

anal ysi s ( ?H[Ber T\ll)[err FS[err]qerr] 0. 5H[err]O)

135 Calcd.: C, 62. 98 b, 4.40; N, 5.25; F, 2.37; S,

12. 01% ? Found: C, 63.21: N, 5.27. F, 2.34; S,
11.81% _Q)kOMe The conpou e 10) weresynt hesized in a
manner Si mHioa NBo& hat 5 escr t r§,=B°ébove met hUd—‘I"'TE results were
shown in Tabl e 2@

‘s
cf r
O
F
-3
1H16->74
5 The compound (74) was synthesized in a manner similar to that described in

Example 186 using the compound (16) as a starting material. _
NMR (CDCls) 6 ppm : 1.39 and 1.44(9H, each s), 1.90-2.13 (2H), 3.03-3.28 (2H), 3.55-3.76
(1H), 8.71 (8H, s), 3.73 (2H, s), 7.22-7.48 (9H).
IR v max (CHCI3) : 1745, 1692, 1401 cm1.
10 f[alp=-9.6° (t=23C,c=1.012, CHCls)
Elemental analysis (C2aH20NSO4+0.1CsHe)
Caled. : C, 67.87; H, 6.85; N, 8.22; S, 7.36%.
Found : C, 67.86; H, 6.95; N, 8.33; S, 7.23%.

15 (2)74->1-3
The compound (I-3) was synthesized in a manner similar to that described in
Example 186 using the compound (74) as a starting material.
NMR (CDCls) 8 ppm : 1.90 (1H, m), 2.35 (1H, m), 2.90-3.08 (2H), 3.25-3.40 (2H), 3.60-3.75
(1H), 3.69 (2H, m), 4.30 (1H, m), 6.26 (1H, m), 7.10-8.00 (22H), 9.46 (1H, s).
20 IR v max (Nujol) : 1749, 1710, 1597, 1160 cm-1.
Elemental analysis (C42Hs4N3FS30s+0.5H20)
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136 . Tabl e 25 [err] Conmpound -X[err]-Xerr]
B NVR (CDCl [err]) No

8 ppm [err] | -3 ~ [err] O 3.69
(2H, m [err] -4 [err]

S 3.69 (2H, m [err] 6.26 (1H, m

[err] Caled. S0 ot 4dbenTd 25, %, 259, 10k -5

O 3.68 (1H, d[err], J = [err] 7.90
(1H, s) Found : C, 6321 H 46[1;eN,r527 F,2.34:S,11.81%.3. 65 (1H, d[err], J
=13.0 Hz) -6 [err] S 3.68 (1H, d[err], J =13.0
Hz) [err] 7.06 (2H, t, J —84Hz)

7.91 (2H, d, J = 8.4H [err] -7

[err] 0O Téeggm(ugp}ds ,@)-4) to (I-10) were synthesized in a nyarngr €lﬂl|lar§9 that :
-8 7.67 (1H, s

3 66 (ﬁ.H[ %ﬁ%llbﬁl in g;ne a%g\? @%d T}:(e resulrg yerg show? ér}’ll‘%lﬁe 5% ( ) . o
3.71 (1H, d[err], J = 12.9Hz) [err] 7.69
(1H, s) [err] 3.66 (1H, d[err], J = 12.9Hz)
-10 [err] S 3.71 (1H, d[err], J = 12.9Hz)

H 7.54 (1H, s)
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Exanpl e 196 (Method J-2) [err]

After the ester conpound (74) was hydrol yzed,
simlar to that described in
NVR (CDCl [err]) [err] ppm 2.04 (1H,
.6, 6.3, 13.2 Hz),
3.42 (1H dd, J =

conmpound (J-1) was obtai ned
Exanple 142 or

) 26 qubipy

dd J =6

Exanpl e 149.

2.58 (1H, ddd, J =

Hz), 3.26 (1H m),
4.89 (1H, dd, J = 3.
'8.89 (1H, br s), 9.43 (1H %

, 1745, 1704, 1652,
(JerrJHerr]Nerr]FS[err](er )
67.67; H 4.38;, N, 5.64; F, 2.55;

H 4.57;

1516,

N, 5.82; F, 2.35; S, 8.36%

(J-6) were synthesized in a manner simla
above nethod. The results were shown in Table 26.

in a manner

tHatF

(CHO [err])
ement al

3.08 (1H,
6.9, 10.8 Hz), 3.
7 ®2-7.86 (21H), 7.81 (1H
anal ysi s
Cal cd. :
Found: C, 67.65;
The conpounds (J-2) to
described in the

Coml\II)ound XLX2 B NMR (CDCls)
0. 3 ppm
P 3.69 (2H, m)
i P . , m
I-3 N O\ O l6.26 AH, m)
Oy 0
) s 3.69 (2H, m)
I-4 N @\ S l6.26 11, m)
o 3.65 (1H, das, J =12.9 Hz)
I-5 N O [3.68 (1H, das, J =12.9 Hz)
H 7.90 (1H, s)
o) 3.65 (1H, das, J =13.0 Hz)
L6 N g [3.68 (1H, das, J=13.0 Hy)
H 7.06 (2H, t, J = 8.4Hz)
7.91 (2H, d, J = 8.4Hz)
(@)
3.66 (2H, m)
. S
o TN O lsoqH o)
i 3.67 (2H, m)
- s ‘ » 10
1-8 /\”J\L?' S 1767 (H. 9
%P . 3.66 (1H, das, J = 12.9Hz)
1-9 AN O [3.71 (1H, das, J = 12.9Hz)
H T‘Jf— 7.69 (1H. &)
08P . 3.66 (1H, das, J = 12.9Hz)
1-10 AN S [3.71 (1H, das, J = 12.9Hz)
N 7.54 (1H. )

137




138 Table 26 [err] Conmpound -X[err]-Xerr]

B NVR (CDO k[err]) No.
[err] ppm J-1 [err] O 3.70(2H, s)
7.81 (1H, s) [err] J-2 [err] S
3.70 (2H, s) [err] S 7.59 (1H, s)
[err] Example 196 (MethoBJ&} (2H, s) J-3 [err] : O
6.97 (1H, d, J = 4.2Hz) H 7.91 (1H, s
(DVBO-d[ err]) _ S 3.76 (2H, s
[err] 96.84 (1H, d, J = 4.0Hz) Q \§ e 7. 83
(1H, s) ' [err] dgN 7 3H)
J-5 Fevrd_Jos B2-6. 9'1=¢f‘_ﬁz>l__r 0 N B [;'«Or ]
7.80-7.87 ~ err O o 3.60-3.73 (3H)
J-6 [ er r 74 S 6.68-6.74 (1H O O
7.79-7.87 (2H) 3.71 (2H, ¢ g J-7 _
[err] S 7.53 (1H, s) 1
@ 74 > J-1
5 After the ester compound (74) was hydrolyzed, the compound (J-1) was obtained

in a manner similar to that described in Example 142 or Example 149.
NMR (CDCls) 8 ppm : 2.04 (1H, td, J = 8.4, 13.2 Hz), 2.68 (1H, ddd, J = 3.6, 6.3, 13.2 Hz),
| 3.08 (1H, dd, J = 6.9, 10.8 Hz), 3.26 (1H, m), 3.42 (1H, dd, J =6.9, 10.8 Hz), 3.70 (2H, s),
4.89 (1H, dd, J = 3.6, 8.4 Hz), 7.12-7.86 (21H), 7.81 (1H, s), 8.89 (1H, br s), 9.43 (1H, br s).
10 IR v max (CHCls) : 3393, 3182, 1745, 1704, 1652, 1516, 1414 cm-1.
Elemental analysis (C42H32N3FS205+0.2H20)
Caled. : C, 67.67; H, 4.38; N, 5.64; F, 2.55; S, 8.60%.
Found : C, 67.65; H, 4.57; N, 5.82; F, 2.35; S, 8.36%.

15 The compounds (J-2) to (J-6) were synthesized in a manner similar to that

described in the above method. The results were shown in Table 26.
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139 Exampl e 203 (Method M [err]

77 78 (1) 16 -> 75 5
The conpound (75) was synthesized in a manner simlar to that described in
t he synt hesis of the conmpound (5) in Exanple 1 using the conpound
(16) as aaglg%l ng mat eri al . NVR (CDCl [err]) [err] ppm 1.42
and 1. 47(3 €éach s), 2.18 (1H, n), 2.33 (1H, n), 3.42-3.74 (2H),
3.74 and 3.75 (3H, each s), 4 19 (1H, r‘r)x1)€230- 46 (1H). 10 (2) 75
-> 76 _ ‘ ; Cr '
;O)Oi‘(
F
Compound XLX2 B NMR (CDCls)
No. 3 ppm
o O/ 3.70 (2H, s)
-1 )Lﬁ O 178101 s
9 Q/ 3.70 (2H, )
J-2 )‘ﬂ S W59 H 9
o] 3.71 (2H, )
N
J-3 )LN’"*’Q\ O [6.97(1H, d, J = 4.2H2)
H 7.91 (1H, s
_ (DMSO-ds)
74 XD~ | 5 preas
NS 6.84 (1H, d, J =4.0Hz)
7.83 (1H, s)
/?L 3.61-3.73 (3H)
J-b N O 16.82-6.91 (1H)
7.80-7.87 (2H)
/lOL | 3.60-3.73 (3H)
J-6 0\ S |6.68-6.74 (1H)
7.79-7.87 (2H)
0
3.71 (2H, s)
7 )Lg’ H:O S 1753 1H, o)
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To a solution of the conmpound (75) (9.25 g, 34.22 mol) in tetrahydrofuran

(130 m ) was added triphenyl phosphine (9.0 g, 34.31 mmpl) and the
resulting m xture was stirred for 2 days at roomtenperature. To this
m xture was added water (20 m) and 15 the resulting m xture was heated
at reflux for 1h. The m xture was diluted wth ethyl acet ate, washed

W th vvaterEnglgrzbgwemohgé over sodiumsulfate, and concentrated in
vacuo. The resldue was subjected to silica gel columm chromat ography

(chl or of or m 0 140 o

met hanol = %Fveﬂsﬁﬂszp g (>100¢9 t he caepmgrind (76), NVR

(CcDal [err]) NBO 141 "ande1. AG¢OHT e sy}~ 1-90- 24 40.((2H) OMs. 06- 3. 23
3. 78 c

(1H), 3.62- (BiNps 3. 73 ( 3H, §?°° 4.32- 44 (1H). Njoc (3) 76 ->
77 16 The conpound (77) wagsobtained in a manner ygimlar to

t hat described in the synt hesi s of the conmpound (55) in Exanple 173
using the conmpound (76) as a starting mat eri al . NVR

(CbC[err]) [err] ppm 1.41 and 1.46(9H, each s), 2.00-2.20 (2H), 3.14-3.35

(1H), 3.60-3¢80 3Qo (1H), 3.72 &d 3.73 (3H, each s), 3 77 (2H, s),
4.30-4.48 (1H .22-7,38 (5 o hRgHer r ] (K 7, 1699
cnferr]. ————El—eﬂfe a{]{'ia “20[ .

Calcd. : C, GWNeBbls H 40N, Ao 806 2) NaBHaCN %ﬂ 64.38; H,
7.84; N, 8.36% 15 (4Y 77 -> 78 Tﬁre conpound (78)
was obtained in a manner simlar to that described in the synt hesi s

of the conpound (56) in Exanple 173 using the conpound (77) as a starting
marerial. 20 NVR (CDCl[err]) [err] m 142 end 1.47(9H, each s), 2.11

(3H, s), 2.15-2.28 (2H), 3.12-3. SJG 48 (2H, s), 3.74 (3H, s),
3.75-3.91(1H)-,;4;_§;3_-4.48 @p/\ NH R [err] (Film: 1749,

1702, 1397 cnferr]. 0 %
SRS
M-1
116->75
5 The compound (75) was synthesized in a manner similar to that described in the

synthesis of the compound (5) in Example 1 using the compound (16) as a starting
material.
NMR (CDCls) 3 ppm : 1.42 and 1.47(9H, each s), 2.18 (1H, m), 2.33 (1H, m), 3.42-3.74
(2H), 3.74 and 3.75 (3H, each s), 4.19 (1H, m), 4.80-4.46 (1H).
10
@75 ->176
To a solution of the compound (75) (9.25 g, 34.22 mmol) in tetrahydrofuran (130
ml) was added triphenylphosphine (9.0 g, 34.31 mmol) and the resulting mixture was
stirred for 2 days at room temperature. To this mixture was added water (20 ml) and
15  the resulting mixture was heated at reflux for 1h. The mixture was diluted with ethyl
acetate, washed with water and brine, dried over sodium sulfate, and concentrated in

vacuo. The residue was subjected to silica gel column chromatography (chloroform :
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El emrental analysis (CJerr]Herr]Nerr](err]) Calcd.: C

65.49; H 8.10; N, 8.04% 25 Found: C, 65.35; H 8.13; N, 8.11%
(5) 78 -> M1 The conpound (M 1) was obtained in a nmanner
simlar to that described in the synt hesi s of the conpound (A-67)
fromthe conmpound (17) in Exanple 67 using the

141 1=9 fi 8‘7§ 108%) Bf Ble@binpBShd'@BE! 1 @l . NVR
(OOl [ er r 3Pl 30 1 TEV é@’ ) e N T %3 00,387 (7H). 4.72

(1H t, J M(@Jara) $ ppm : 1 41 a?ld(i746(ﬂ-ﬂ,ea&h sy 1.908.19 (B1), ,3 06-3123 AH32.6588 7. 61

(1H, dt, J = 1.8, 7.2 Hz), 7.73 (1H, s), 7.78 (2H, m, 7.90 (2H, d,
J = 8.2 H2H), 87243H,194,4.323-496 A1), 5 Hz) . 5 IR [err] (KBr): 3400, 1749,
1707, 1656, 1662, 1596 cnierr]. El emrental anal ysi s
(Jerr]Herr]Nerr]FSOerr] 0.4Herr] O Calcd. : C 66.73;
H, 4. 9%; '5}5)5@1%7 F, 2.78; S, 4. 69% Found: C, 66.67; H,
5. 03; 2.59; S, 4.74% The conpounds (M2) to

(M21) were synpgegig cﬂmd"(ﬁ’} v&%’h'ﬂ%néd Hi‘allﬁé? sgxgﬁ'&r to hat desCifiRAlth piRd 10 the

above nethod. The res were shown I n
synthesis of the compound (55) in Example 173 using the compound (76) as a starting

material.
NMR (CDCls) 6 ppm : 1.41 and 1.46(9H, each s), 2.00-2.20 (2H), 3.14-3.35 (1H), 3.60-3.80
10  (1H), 3.72 and 3.73 (3H, each s), 3.77 (2H, &), 4.30-4.48 (1H), 7.22-7.38 (5H).
IR v mex (KBr) : 3319, 1747, 1699 cm-1.
Elemental analysis (CisH2sN204)
Calcd. : C, 64.65; H, 7.84; N, 8.38%.
Found : C, 64.38; H, 7.84; N, 8.36%.
15
@ 77->78
The compound (78) was obtained in a manner similar to that described in the
synthesis of the compound (56) in Example 173 using the compound (77) as a starting
marerial.
20 NMR (CDCls) 8 ppm : 1.42 and 1.47(9H, each s), 2.11 (3H, s), 2.15-2.28 (2H), 3.12-3.42
(2H), 3.48 (2H, s), 3.74 (3H, s), 3.75-3.91 (1H), 4.33-4.48 (1H), 7.30 (5H, m).
IR V max (Film) : 1749, 1702, 1397 cm-1,
Elemental analysis (C19H2sN204)
Caled. : C, 66.49; H, 8.10; N, 8.04%.
25 Found : C, 65.35; H, 8.13; N, 8.11%.

(5) 78 > M-1
The compound (M-1) was obtained in a manner similar to that described in the

synthesis of the compound (A-67) from the compound (17) in Example 67 using the
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142 Tabl e 27 [err] Conpound Rl err]

R err] B NVR (CDCl [err]) No. _

[err] ppm 2.08 (3H, s)

M 1 [err] Me 0 7.36 (2H, d, J = 8.5Hz)

7.73 (1H, s) 2.11 (3H, s).
M 2 compodrR(78) as a starting mateNRl. S 7.34 (2H d, J=8.5Hz)

7.50 (1H, s) [err] 3.51 (2H,
dlerr], JNMR3ICBE) S ppm :[2108 (3H, s), 2.10-2.3D€2H), 3.22-3.87 (7TH), 4.72 (1Het, 1J]= 8.6 Hz), 0

3.61 (2H, d[err], J = 13.8Hz)
7.73 (1H, §)07 2H, t,J =8.5 Hz), 7.17-7.32 (6H), 7.61 (1H, dt, J = I\ 7.2 Hz), 7.78 (1H, sP 798 @BH, d,

J =6.3 Hz M 4 err S 0.99 (3H, d, J
=6. 6 HZ) )m), 7.90(2H,d,J=8.2HZ),8.[24(11%,1:,J=4.5HZ).|VE 7.84 ((2H, d, J
=8.1 ) . ' Ve 0.79 (3H, d, J
6 3 té) IR v mex (KBr) : 3400, 1749, 1707, 1656, 1662, 1596 eyl 0 0.85 (3H d
J =6.6 HzElemental analysis (CssHssNsFSOs-0.4Hz0) [err] [err] 7.84 (2H,
d, J =8.4 Hz) 3.33 (1H,
dierr], J = 13. ZHied. : C, 66M36H, 4.98; N, 8.19; F, 2.78: S, 4.69%. e 0 3.45
(1H, d[err], J = 13.2Hz) _

7.67(1H, s) Found : C, 66.67; H, 5.03; N, 8.33; F, 2.59; S, 4.74%. 3.39 (1H,
dierr], J = 13.5Hz) M 7 Me S 3.51

(1H, d[err], J = 13.5Hz)
.78 (3H,

t7, 4? i% Hg SH)Z ) The mlgpounds M-2) to (M-21) were synthesized lnﬁ manner simef'lr tojgab (1H,

dierr], Jdsskfibéd {#the above method. The results were shown in Tables 27 to 29. 3.57
(1H, d[err], J =14.1 Hz) '
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[err]

=6.9 Hz)
t, J =8.4 Hz
[err] ) O 7.68 (1H, s)
0.73 (3H J =3.6 Hz

0 0. (75 (3|ﬂ’ﬁ8?err] J =3. 9) Hz)
d, J =8. :
Table 28

Rl err]

[err] ppm

s)

[err]

[err]
[err]

M 11

R!®

\
m!12

S

[err]
NIVR

4.98 (1H,
7.69 (1H, s)
s)

[err]
[err]
3.74 (1H

O
M 10
Me

s)

[err]

J(

143
Rl err]

H 4.57
7.71 (1H,
M 13
M 14
[err]

0.86 (6H,

&

Iilq_l-, \

V&:DCla)

er r
[ ppm

.—.—'l

UllLl
M
vl =8

4. 95

IN
T

(1

N33 AH, s)

® O

2osk3ﬁ 's) i
7.36 H. 4, J = 8,505 ']

rnrr1

\

1
o

H, S)
M-2

NN

2.1 1(3H 87
7.34(2H, d, J = 85Hz)
7.50 (1H, &)

(2H, d,

M-3

3.51 (2H, das, J = 13.8Hz)
3.61 (2H, das, J = 13.8Hz)
7.73 (1H, 8)

M-4

0.93 (3H, d, J =6.3 Hz)
0.99 (8H, d, J =6.6 Hz)
7.84 2H, d, J =8.1 Hz)

M-b

0.79 (3H, d, J =6.3 Hz)
0.85 (3H, d, J =6.6 Hz)
7.84 2H, d, J =8.4 Hz)

M-6

3.33 (1H, das, J = 13.2H2)
3.45 (1H, das, J = 13.2Hz)
7.67(1H, s)

3.39 (1H, das, J = 13.5Hz)
3.51 (1H, das, J = 13.6Hz)
7.44 (1H, s)

0.78 (3H, t, J =6.9 Hz)
3.40 (1H, das, J =14.4 Hz)
3.57 (1H, das, J =14.1 Hz)

M-9

0.86 (6H, t, J =6.9 H2)
7.85 (1H, t, J =8.4 Hz)

=

M-10

=

3.74(1H, s
7.68 (1H, s)

M-11

SIS H533(313 Cf@%

0.73 (3H, das, J =3.6 Hz)
0.75 (3H, das, J =3.9 Hz)

7.856 (2H, d, J =8.4 Hz)
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7.85 (1H,

7.85 (2H,

(1H,

s)

0.75
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144 Tabl e 29 0 0

[err] Conpound R err] . R err] X
NVR (CDCl [err]) No. .
[err] ppm [err] 0.79 (6H, d, J
=6.6 Hz) 18 [err] lerr] H 0.85 (6H, d,
J =6.6 Hz)TabIG% [err] 7.74 (1H, s)
Me 3.47 (2H, s) e M19 9 J? [err] H
6.43 (1H, d, J = 15.8Hz) RJ N S \H 7.72
(1H, s) NUn H Y 0.91 (6H, d, J
=6.6 Hz) M 20 R Oo OoH 5.06 (1H, br s)
[err] 7.80 (1H, s) 4.98 (1H, s)
M 21 rerr] U YH 6.45 (1H d, J = 15.5+z)
[err] 7.73 (1H, s) X F

Compound RL Ris X NMR (CDCla)

No. 3 ppm

457(1H, 9)

M-12 Me H [0 H 9
Me 4.98 (1H, 8)
M-13 W | E es a9 |
5.19 (IH, )

i SR

Me Me 0.75 (6H, d, J =6.6 Hz)
M-15 I\ )\ | H [083(6H, d J=6.3Hz)
Me Me 7.89 (2H, 4, J =8.4 Hz)
(@)

M-16 H H |7.67(1H, s

Me 4.95 (1H, &)

M-17 >—\ F |7.73 (H, s)
Me 7.86 (2H, 4, J =8.2 Hz)
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145 Exanpl e 224 (Method N) [err] (1) 78 ->

N1 5 After the ester conpound (78) was hydrolyzed, the
conmpound (N-1) was obtained in a manner simlar to that described in
Exanpl e 142 or Exanpl e 149. NVR (CDCl[err]) [err] ppm 2.11 (3H, s),
223(1H 3980 (1H, m, 322348(3H), 3.53-3.68 (2H), 5.03 (1H,
d, J = 15’ 7.18 (2H, t, 8.6 Hz), 7.22-7.31 (5H), 7.40 (2H, d, J =
8.6 749770(5I—Pz 7.85(2 =8 @Hz), 7.87 (2H, m, 9.59
(1H, s). 10 IR [err] (KBr):RBaa4

1623, 1595 cnferr].
El emrental anal ysis (C[err]H[e;N‘] rr B 5H err] O

0.07CHCI [err]) RCal cd. . 96; 64; N, 8.05; F, 2.73;
S, 9.21; d, 1.07% A DAL 63.97; H 4.76; N, 8.14; F,
2.72; S, 9.07; d, 1.11% 15 Te conmpounds (N-2) to (N-5) were
synthesized in a manner simlar to F described in the above

met hod. The results were shown in Table 30.

Compound R Ris X NMR (CDCls)
No. 3 ppm
Me 0.79 (6H, d, J =6.6 H)
M-18 ©/\ )\ | H |085(6H, d J=6.6Hz)
Me 7.74 (1H, 5)
O Me 3.47 (2H, 5)
M-19 )\ | H 643 (1H, d, J=15.8Hz)
O Me 7.72 (1H, s)
Me 0.91 (6H, d, J =6.6 Hz)
M-20 O O )\ | B [p08(H bre
Me 7.80 (1H, 5)
Me 4.98 (1H, s)
M-21 O O )\ | F [6:46(1H, d J=155Hz)
Me 7.73 (1H, §)
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146 Tabl e 30 [err] Conmpound

N o. R err] Rlerr]0 B NVR
(ChC[err]) 2.11 (3H, s)
[err] ppm N1 Me S 503 (1H d, J =
7. 8Hz) 7.18 (2H, d, J =
8. 6Hz) 9.59 (1H, s)
329 (1H, “HpPle 224 Method ), ) N- 2 Ve
O 3.47 (1H, d[err], J = 13.5Hz) | 0
7.76 (1H, s) 0 o @/\){Ng.so (1H,
dlerr], J = 13.2Hz N3 ' N Sy S 3.48
(1H, d[err@ﬂ'\gﬂn-- SN%I&:QW — ©/\'}’"" en ] A S 7.58
(1H, s) Me Me O 0.78 (3H t, J
=6.9 Hz) N-78 Et 84, 87 (1H, d, J
=7.5 Hz) O D. 48 (1H, s)
0.78 (3H, t, J =6.9 Hz) N-5 Et S
4.88 (1H d, J =7.8 Hz) N-1
9.50 (1H, s)
(1) 78 -> N-1
5 After the ester compound (78) was hydrolyzed, the compound (N-1) was

obtained in a manner similar to that described in Example 142 or Example 149.
NMR (CDCls) 3 ppm : 2.11 (8H, s), 2.23 (1H, m), 2.80 (1H, m), 3.22-3.48 (3H), 3.53-3.68
(2H), 5.03 1H, d, J = 7.8 Hz), 7.18 (2H, t, J = 8.6 H2), 7.22-7.31 (6H), 740 2H, d, J = 8.6
Hz), 7.49-7.70 (6H), 7.85 (2H, d, J = 8.8 Hz), 7.87 (2H, m), 9.59 (1H, s).
10 IR v max (KBr) : 3444, 3180, 1702, 1651, 1623, 1595 cm-L.
Elemental analysis (Ca7Hs1N4FS204+0.6H20+0.07CHCls)
Caled. : C, 63.96; H, 4.64; N, 8.05; F, 2.73; S, 9.21; Cl, 1.07%.
Found : C, 63.97; H, 4.76; N, 8.14; F, 2.72; S, 9.07; C], 1.11%.

15 The compounds (N-2) to (N-5) were synthesized in a manner similar to that

described in the above method. The results were shown in Table 30.
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147 Exanpl e 229 (Method O [err] (1) 79

->80 5 L-pyroglutamc acid (79) was converted into ethyl ester

in a manner simlar to that described in a literature (J. Og. Chem,

1980, 45, 815-818). To a solution of L- pyroglutam c acid ethyl ester

(8 85 9) in q §@Ioronethane (70 M) were added triethylamne (4.71
di-t- Bﬂh? | carbonate (15.5 m ), and 4-di net hyl am nopyri di ne

(4 13" g) at roomtenperature and the resulting xture was stirred for 4h.
The solvent 10 was renoved by concent r&ty ' yacuo. The residue was
0g8

subjected to silica gel cqurmR16 y to give 13.73 g (92%
of the ainmed conpound (80). Nn ( [err?g [err] ppm 1.30 (3H, t, J
= 7.2 Hz), 1.50 (9H, s), 1.97- 3110 DO 2. 23-2. 27 (3H),

F
Compound 16 NMR (CDCls)
No. R! R B S ppm
2.11 (3H, s)

5.03 (1H, d, J =7.8Hz)

N-1 Me S 1718 (2H 4, J = 8.6Hz)
9.59 (11, &)
3.99 (1H, das, J = 13.5Hz)
N-2 Me 0 3.47 0 das, J = 13.5Hz)
7.76 (1H. &)

3.30 (1H, das, J = 13.2Hz)
3.48 (1H, das, J = 13.2Hz)
7.568 (1H, s)

0.78 (3H, t, J =6.9 Hz)
Et O |4.87(1H, d, J=7.56 H?)
9.48 (1H, s)

0.78 (3H, t, J =6.9 Hz)
Et S |488(1H, d, J=7.8Hz)
9.50 (1H, s)

N-5

S99 9
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4.24 (2H, q, J = 7.2 Hz), 4.60 (1H, dd, J = 3.0, 9.3 Hz). 15 (2) 80 ->

81 To a solution of the conpound (80) (500 ng) in
tetrahydrofuran (10 m) was added lithiumbis(trimthylsilyl)am de
(1M tetrahydrofuran solution, 2.14 m) at -78 [err]C and the
resulting mxture was stirred for 1h at the sane tenperature. To this

sol ution sol ution of 2-(iodonethyl)biphenyl (686 ng) in
tetrahydro?ﬁ?%%le ggg‘qgﬁjd?&d 20 the resulting mxture was stirred for 1h
at the sane tenpegature. To the m xjure was added sat .o ammoni um

@-‘ d be BEt wat er

chloride ag. and Jhe resediAatety njx welkMOSar t i t
rggt/as ashed wi T\ byTAe.gslr i ed over

and et hyl acekatlke. Hheorganmic Ka

148 NH magdz?l ul & agicpmcent rat i i vacuo. The

resi due was SlPoj7gct ed t%gjs'?ﬂpzaog%b Qw mm chr it ogy aphy to give 576
ng (70% of the ained trans conmpound (81) and 190 ng (23% of cis
conpound which is diastereoner of the ai med conpound. NVR (CDO [err])
[err] ppm 1.23 (3H, t =7.2 fiz), 1.46 (9H, 1.55-1. 7% (1H), P
1.74-1.86 (1H) LEtsBH, . 9- 2. . 40> 1HN ¢ ,G’@u 4. é(NQZH,

q, J =7.2 Hzc%),tiH34(1, dd,\JdNBsc 1. 5, 0.5 , FNIZe 4.

IR [err] (CH r_rH): 178, 1742 cnjerr]. AB- ME_( 0
Cerr] H err] NN EFF] [ MANA] [ 8Rr ] 1943.

Found: 446.1950. 10 (3) 81 -> 82 TJ a
the conpound (81) (500 ng) in tetrahydrofuran (6 m) was ©' added
lithiumtriethyl borohydride (1M tetrahydrofuran solution, 1.42 nm) was

added at - 78 C and the resulting mxture was stirred for 30 mn at
t he sane tglggsr_gtspre. After 15 sat. sodi um hydrogencarbonate aq. (1.42
m) was.ad tothe mxture at the sane tenperature, 30 % hydrogen

peroxidg ag. (5 gransduiiRsc acderb)wschverRa WhioleRty168tes M 26manner similakhte

resulting m xture Was stirred for 45 min under ice-cooling. The sol vent was
removed by teqtrdesdtvedtin Blitdratura (L @rg TObem . 39801145, 845-818)s s Bb wedlukion ofil-or of or m
and the pyroglutamic acid ethylester (8.85 g) in dichloromethane (70 ml) were added

triethylamine (4.71 ml), di-t-butyldicarbonate (15.5 ml), and 4-dimethylaminopyridine

(4.13 g) at room temperature and the resulting mixture was stirred for 4h. The solvent

10  was removed by concentrating in vacuo. The residue was subjected to silica gel column
chromatography to give 13.73 g (92%) of the aimed compound (80).
NMR (CDCls) 8 ppm : 1.30 (3H, t, J = 7.2 Hz), 1.50 (9H, s), 1.97-2.10 (1H), 2.23-2.27 (3H),

424 (2H, q, J = 7.2 Hz), 4.60 (1H, dd, J =3.0, 9.3 Hz).

15 (2)80->81 _

To a solution of the compound (80) (500 mg) in tetrahydrofuran (10 ml) was
added lithium bis(trimithylsilyl)amide (1M tetrahydrofuran solution, 2.14 ml) at -78 °C
and the resulting mixture was stirred for 1h at the same temperature. To this solution
was added a solution of 2-(iodomethyl)biphenyl (686 mg) in tetrahydrofuran (2.5 ml) and

20  the resulting mixture was stirred for 1h at the same temperature. To the mixture was
added sat. ammonium chloride aq. and the resulting mixture was partitioned between

water and ethyl acetate. The organic layer was washed with brine, dried over
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resulting m xture was washed with water, dried over magnesium sul fate, and
20 concentrated - in vacuo. The residue was dissolved in dichloronethane
(15 m). To the m xture were added triethylsilane (0.189 m) and
boron trifluoride etherate (0.165 m) at -78 [err]C and the
resulting mxture was stirred for 30 mn at the sane tenperature.

Tri et hyl sigl ARGedifm RafE InPOfHREAR méchuormereaah@mg SulljtdSf sifich gapr e
added the reaction m xture again and the resulting m xture was
stirred fQpluldh diromZHgtmhklt6eiv 676 g (7C%) of the Aimbderaviscompden 1) andstali um
hydr ogencarbonate agq. (2 m) and the resulting m xture was poured
into sat. mo@3Wirofiscagmmod mhicheis diztateahéraf thorimed Thaperpseous | ayer was

magnesi umNME (DG RB TOBoh er {2 4pd 4rOiaBub 5ot G Bbitddel fEID,

subl ecged J9, %gﬂg}ﬁh%% g3f QU 9.9 Hz), 4.15 IR RYOL AP Ry US4 MCaSIE 118, 442

of the%ai

149 (cbcferr]) [err] ppm 1.21 (2/5 x 3H, t, J = 7.2 :
Hz), 1. 23%‘3/75187&1% = 7.2 Hz), 1.37 (315 X 9H, s), 1.42 (2/5 x
9H, s), 11%,.1.,:&3{(:%)1783 28223md6 (1H), 2.57-2.97 (3H), 3.40-3.57 (1H),
4.00-4.25 (3H), 7.17-7.45 (9H). IR[err] (CHO[err]): 1690, 1739
cnferr]. HEFPAB-MSEMSB : (Obﬂiz)NNq)eﬁ\d*}Nl[i]érr]qurr] [ MHH] +

Cal cd. : 410.2331. Found: 410. (4) 82 ->01

The conpound (0-1) Gad. oH6ai9%8d |ﬁ°‘é\“4m"fﬁ§é|95%| nmilar to that described in

t he éﬁ synt hesis of the conpound (A-67) fromthe conpound (17) using the
conmpound (82) as a ~starting material. NVR (CDCl[err]) [err]
ppm 1.62- §)8315>(8%H) 2.38 (2H, quint, J =7.2 Hz), 2.61-2.80 (2H), 2.86
(lH dd, J(—?l 10.7 Hz), 3.25 (1H, dd, J = 7.1, 10.7 Hz), 3.43 (1H, ddd,

J 4.3, 9.5, 1305 solution oflthe compord (S1H1(500a8lg) id tetrzhydrofdrdh (61l &akiz) ,
433447(1H) 6.99-7.65 (17H), 7.73 (2H, dd, J = 15 5.4, 9.0 Hz), 7.85
(2H, d, J addedl lthitn trigthyBopabiydride (MM tetaabydrefyransiobBion HA2 byl whs added at - | R

E 8{ ;1 r ]( EI[BJ)ISI— P%Z)Z\?t}lf 1708: 11]?153%11@3_'\]?%%1:1}'{9}1 fgrr ;0 min at the saEllng rtre?nrlllt)eall'latuag.al Xisber

15  sat. sodium hydrogencarbonate aq. (1.42 ml) was added to the mixture at the same
temperature, 30 % hydrogen peroxide aq. (5 drops) was added to the resulting mixture.
The resulting mixture was stirred for 45 min under ice-cooling. The solvent was
removed by concentrating in vacuo. The residue was dissolved in chloroform and the
resulting mixture was washed with water, dried over magnesium sulfate, and

20 concentrated in vacuo. The residue was dissolved in dichloromethane (15 ml). To the
mixture were added triethylsilane (0.189 ml) and boron trifluoride etherate (0.165 ml) at
-78 °C and the resulting mixture was stirred for 30 min at the same temperature.
Triethylsilane (0.189 ml) and boron trifluoride etherate (0.165 ml) were added the
reaction mixture again and the resulting mixture was stirred for 1h at -78 °C. To the

256  mixture was added sat. sodium hydrogencarbonate aq. (2 ml) and the resulting mixture
was poured into sat. sodium hydrogencarbonate and chloroform. The agueous layer was
extracted with chloroform. The fused chlorofofm layer was dried over magnesium
sulfate and concentrated in vacuo. The residue was subjected to silica gel column

chromatography to give 349 mg (72%) of the aimed compound (82).
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Calcd. : C, 70.82; H 4.78; N, 5.76; F, 2.61; S, 4.40%

Found: C, 70.87; H 4.93; N, 5.61; F, 2.32; S, 4.33% 20 Exanpl e
230 (Method 0-2)

150 [err]

O-l .

0-2 NME ODAB) & ppud31.21 (2/5 x 3H, t, J = 7.2HA), 528 (8% PBHOf, J=e2 eRymEmgis( 16)

(5 g) in tetrahydrofuran (60 m) were added 5 to triethylam ne (3.69
m ) and meYHage34R (26 x| k), 0:61d89((2H32.28-3.46:1dBr 2.567-2.9¢ ¢8H), 8g0a88Y (1H), the
resulting mxture was stirred for 30 mn at the sanme tenperature. The
reacti on 4.00-4.25(3K), 7r18- T tered and the filtrate was concentrated in

vacuo. Thg_ resi subj ected to silica gel columm chromatography
to give 6. B‘“g‘((q“m%@?o’ﬁ@%éyl

5 HR-FAB-MS (M/z) : C2sHa2NO4 [M+H]*
Calcd. : 410.2331. Found : 410.2341.

4) 82->0-1
The compound (O-1) was obtained in a manner similar to that described in the
10  synthesis of the compound (A-67) from the compound (17) using the compound (82) as a
starting material.
NMR (CDCls) 8 ppm : 1.62-1.85 (2H), 2.38 (2H, quint, J = 7.2 Hz), 2.61-2.80 (2H), 2.86
(1H, dd, J =17.1, 10.7 Hz), 8.25 (1H, dd, J = 7.1, 10.7 Hz), 3.43 (1H, ddd, J = 43 9.5,13.8
Hz), 3.67 (1H, ddd, J = 3.0, 4.8, 13.8 Hz), 4.33-4.47 (1H), 6.99-7.65 (17H), 7.73 (2H, dd, J =
16 5.4,9.0H2), 7.85 (2H, d, J = 8.4 Hz), 8.25 (1H, t, J = 4.4 Hz), 8.85 (1H, br s).
IR v max (BBr) : 1750, 1708, 1659, 1616 cm-1. |
Elemental analysis (C4sH324NaFSOs-+0.3H20)
Calcd. : C, 70.82; H, 4.78; N, 5.76; F, 2.61; S, 4.40%.
Found : C, 70.87; H, 4.93; N, 5.61; F, 2.32; S, 4.33%.
20
Example 230 Method O-2)
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derivative. This nesyl derivative (1 g) was dissolved in acetonitrile (6
m). To this 10 sol uti on was added tetraet hyl ammoni um cyanate (94% 1.03
g) and the resulting m xture was stirred for 4h at 65 [err]C. The
reaction mxture was allowed to cool and partitioned between water
and ethyl acetate. The organic |ayer was washed with water and brine,
dried over magnesi um sul fate, and congentrated in vacuo. The residue was
subj ected to sili gel um chr omajogr ap 0 give 395 ng (50% of the
aimed 15 n@l\de(aa.)_%g.él_. (emg) el avor IR 42 (5/9 x 9H,
s), 1.47 (419 x\9¥e s),2)2t38¢N(4/9 NBE dd, 2Bsc13. 3, 7~ Hz), 2.38
(5/9 x 1H, dd, J 3.3, 7.2 Hz), 2.4822.61 (1H), 3.17 -834 (1H), 3.17-3.34

(1H), 3.57-3.79 (1H), 3.75 (3H, s), 3.83-3.98 (1H), 4.34-4.54 (1H
[Rlerr) (oRqlerrl): )@596@%74;”41%9 e (P2 o, i
conpound (83) (250 ny) hlﬁ“tetrahydrofuran 5 mM) was ed lithium

borohydride (43 ng) at BBomtenperature artd the resulting m gE Was
stirred for 1h. The reactlon m xture was partitioned betwpen vat ef and

et hyl acetate, |,c layer was waghed mn anmon |um
chlori de ag. DepgeN ‘ﬁ- ﬁen———__. ma sfu- I at an

concentrat ed mwwvac re5|due Vas arsso onethane
(5 mM). To thmyﬂﬁlxture added i mdazole (13 ¢

but yl di net hyl chl or osi | ane ( 22 ny) and the resultlng g Xtu was stirred
for 1.5h. The reaction mixture was partitioned begween water and
ethyl acetate. The organic layer 10 was washed with brine, dried over
magnesi um sul fate, and concentrated in vacuo. The resi due was
subjected to silica gel colum chromatography to give 263 ng (79% of the
silyl derlm_tgme 4 84) . NVR (CDCl [err]) [err] ppm: 0.02 (3H, s),
0.04 (3H, ? 0.88 (9H, s), 1.47 (9H, s), 2.16-2.44 (2H), 3.23 -4.06
(6H) . 15 IR [eTéh sflGtich pbethe lepmpaddl/(16)16 g1 ircteh@hydrofuran (60 ml) were added

5  to triethylamine (3.69 ml) and methanesulfonyl chloride (1.89 ml) under ice-cooling and

the resulting mixture was stirred for 30 min at the same temperature. The reaction
mixture was filtered and the filtrate was concentrated in vacuo. The residue was
subjected to silica gel column chromatography to give 6.56 g (100%) of the mesyl
derivative. This mesyl derivative (1 g) was dissolved in acetonitrile (6 ml). To this

10  solution was added tetraethylammonium cyanate (94%, 1.03 g) and the resulting
mixture was stirred for 4h at 65 °C. The reaction mixture was allowed to cool and
partitioned between water and ethyl acetate. The organic layer was washed with water
and brine, dried over magnesium sulfate, and concentrated in vacuo. The residue was
subjected to silica gel column chromatography to give 395 mg (50%) of the aimed

15 compound (83).
NMR (CDCls) 6 ppm : 1.42 (6/9 x 9H, s), 1.47 (4/9 x 9H, s), 2.34 (4/9x 1H, dd, J = 3.3, 7;2
Hz), 2.38 (6/9 x 1H, dd, J = 3.3, 7.2 Hz), 2.40-2.61 (1H), 3.17 -3.34 (1H), 3.17-3.34 (1H),
3.567-3.79 (1H), 3.75 (3H, s), 3.83-3.98 (1H), 4.34-4.54 (1H).
IR v max (CHCls) : 2250, 1747, 1699 cm-1.

20
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(3) 84 -> 85 The conpound (85) was obtained in a manner
simlar to that described in the synthesis of the conmpound (44) in
Exanpl e 161 using the conpound (84) as a starting 20 mat eri al .
NI\/R(CDCI[err]) [err] ppm 0.04 (3H, s), 0.05 (3H, s), 0.89 (9H, s), 1.46
(9H, s) 2.10-2.28 (2H), 3.05 -3.32 (1H), 3.43-4.04 (5H), 9.65 (1H,
d, J = 2 1(25—@ > 84 IR [err] (CHO[err]): 1727, 1685 cnferr]. 25 (4)
85 - To a solution of the conmpound (85) (350 ng) in

tetr ahy dr of uran Téa Bdlntiv@sf the compovddes) (35Thndinetrahydiofuden (HRA)NEYs under
I ce-cooling and the resulting m xture was stirred for 30 mn. The

reaction nadded dichiwasbopalrtdride ¢4fnighstroem températureaad shdwdsulting mixtire atast e.
The organic |a Jer was washed wi th sat. anmoni um chl oride aq. and brine,

152 stirred for 1hq Thereacton migwestasmastitioneddetnacn wasprant ethylasetate. vacuo.
ol ve' 535 PSR bRyl i wihon R cnsias il PR (G
Em) , 004 &§&is§%n§&5%§ a%%'i"’n‘%ﬁff%ﬁﬁl/@% sﬁ‘% i "gg"]ﬁ(‘iﬁ%—’&""'d 29 2399

(6H) . S dichlBrdnfsthdne D). [ o this mX6wae wetb Bddedinddzble (134 m aﬂ?ﬂ' FAB- M5

(Mz): Jerr]JHerr]NJerr]|Si [MH + CaF 346. 2413.
Found: 346b@gltlimethylchlorosilabé (228 mg) a8d thelfksulting mixture lwas ctirged lﬁirdl RB7 Theas
obtained in a manner simlar to that described in the synt hesi s of

t he corrpom?ectémixtwemwﬁﬁwmrwntw@tmﬂp@bmcem dheprganie layery
Tﬂ'zgr I(g,*{ §77s wishgelyv?tw elbﬁleé Beg gggngulfate xﬂ_éoncgmg ?%gz % I_'II’h
T 5 2 glegiihe i pyede® atiiden ?Og‘%?n@%ﬂ?aévﬁ%% ehyt Booymg (e >%*F%3 o

silyl derivative (84).
NMR (CDCls) 8 ppm : 0.02 (3H, s), 0.04 (3H, s), 0.88 (9H, s), 1.47 (9H, s), 2.16-2.44 (2H),
3.23 -4.06 (6H).

15 IR v max (CHCI3) : 2247, 1691 cm-1.

3 84->8b
The compound (85) was obtained in a manner similar to that described in the

synthesis of the compound (44) in Example 161 using the compound (84) as a starting
20 material.

NMR (CDCls) 8 ppm : 0.04 (3H, s), 0.05 (3H, s), 0.89 (9H, s), 1.46 (9H, s), 2.10-2.28 (2H),

3.05 -3.32 (1H), 3.43-4.04 (6H), 9.65 (1H, d, J = 2.1 Hz).

IR v max (CHCls) : 1727, 1685 cm-1.

256 (4)85->86
To a solution of the compound (85) (350 mg) in tetrahydrofuran (5 ml) was
added sodium borohydride (58 mg) under ice-cooling and the resulting mixture was
stirred for 30 min. The reaction mixture was partitioned between water and ethyl

acetate. The organic layer was washed with sat. ammonium chloride ag. and brine,
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IR [err] (CHCl[err]): 1684 cnferr]. HR- FAB- M5 (M z) :

CerrJ]Herr]NdJerr]Si [ MH + Cal cd. : 498.3040. .
Found: 498. 3032. 20 (6) 87 - > 88 To a solution of the
conmpound (87) (300 ng) in tetrahydrofuran (5 m) was added

tetra-n-butyl ammoni um fluoride (1M solution in tetrahydrofuran, 0.90 nl)
under dried ¢v8F MABhdsitn 30ath h@nd" ®ftHntaRel #H vikld.© THRSeslad ﬁﬁéjstﬁHcteﬁ% m n,
allowed to warmto room tenperature and stirred for 30

reacti on ngiNéalded colamnfehrdn dtbgraghy Begives2s mg $02% )i tiey aimied c&hﬁwnda(se)t at e. The
organic | ayer was washed with brine, dried over magnesi um sul f at e,
and concentiMR @Dﬁlﬁ Smwud) 041’ (3&1 eh0L05r(8d, ®r U8(A, ebA 6 (s )yhbs-185 1H), was
treated in a mann to that described in the synthesis of the

conpound (598 ?130(1H) 242%@@ 3104 H2H(B, 29%-3RP Moy of the ai m(acziH)comz)oggd
88 1.46 (9H, s), 1.60-1.98
B SR iy, o

153 : (1H, dt, J =1.2, 7.5 Hz), 7.24-7.54
(7H) . HR QR eMr%jW) ﬁdﬁ[ﬁe&yp];%lmizfgj& 1685 cnjerr]. HR- FAB- N5
(M2z): C[err]H[err]CDﬂ[larfisﬁme] [ Wotdhd : 346.2411. Cal cd.: 409.2239.
Found: 409. 2245. 5 (7) 88 -> 02 The conpound (0-2)
was obtained in a manner simlar to that described in the synt hesi s

of the conmpound (A-67) fromthe conpound (19) in Exanple 67 using the
compound ( ?3? E? a starting material. 10 NVR (CDCl [err]) [err] ppm

(it a9y 2" FueugoRpg to7Sas Suyaigel o pspotsimfs 3o rsfioscrlbin g
(17H), 7. %néﬂe'éﬁs o?lhe compoung él@azxﬁ @ﬂlmﬂg 62 ‘asmg%he con?ponH'@G) aé a%ZarﬁﬁE' d J =

8.4 Hz), 8.29 (1H, t,
material.

NMR (CDCls) 3 ppm : 0.02 (6H, s), 0.87 (9H, s), 1.45 (9H, s), 1.60-1.81 (1H), 1.97-2.15
(1H), 2.63-2.86 (1H), 3.03-3.25 (1H), 3.35 -4.00 (6H), 6.95 (1H, d, J = 8.1 Hz), 7.04 (1H, dt,
15 J=0.9, 7.5 Hz), 7.24-7.44 (6H), 7.51 (2H, dd, J = 1.4, 8.3 Hz).
IR Vv max (CHCls) : 1684 cm-1.
HR-FAB-MS (M/z) : C20H44NO4Si [M-+H]*
Calcd. : 498.3040.  Found : 498.3032,

20 (6)87->88
To a solution of the compound (87) (800 mg) in tetrahydrofuran (5 ml) was

added tetra-n-butylammonium fluoride (1M solution in tetrahydrofuran, 0.90 ml) under
ice-cooling and the resulting mixture was stirred for 30 min, allowed to warm to room
temperature and stirred for 30 min. The reaction mixture was partitioned between

25  water and ethyl acetate. The organic layer was washed with brine, dried over
magnesium sulfate, and concentrabedl in vacuo. The obtained crude alcohol derivative
was treated in a manner similar to that described in the synthesis of the compound (5) in
Example 1 to give 223 mg (91%) of the aimed compound (88).
NMR (CDCls) 8 ppm : 1.46 (9H, s), 1.60-1.98 (2H), 2.58 (1H, m), 2.95-4.06 (7H), 6.95 (1H,
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IR [err] (KBr): 1749, 1708, 1657 cnferr]. 15 HR- FAB- M5 (M z):

Cerr]Herr]Nerr]FSO err] [ MH + Cal cd. : 740.2230.
Found: 740.2213. El emental analysis (CJerr]Herr]Nerr]FSO err]

0.6H err]O Calcd.: C, 69.81; H 4.73; N, 5.60; F, 2.53; S,
4.27% Found: C, 70.09; H 4.78; N, 5.82; F, 2.42; S, 3.94%
5238 X281 £H23%.06 Vit dy 213) 7/594)) 7.24-7.54 (7H). 154

(1) 85 ->IR9 mex (CHCLs) : 2104, 1685 d@-1a sol ution of the conpound (85) (315 ng)
described in Exanple 230 in et hanol (10 m) were added

2- pheny| bé&RFABrMB{M/m) |: PredbgWubhailMrdhl ori de (1.71 g) and
triethylam ne (0. 7f73 m ) at room 'Erﬁnperature and the resulting m xture was
heat ed at 5  rebrisd 1489228 inds 409-284P- i xt ur e was concentrated in

vacuo and the residue was di ssolved in ethyl acetate. The
preciprtation was filtered off and the filtrate was concentrated in
vacuo. Thgz}rggs_g@gg was subjected to silica gel colum chronat ography

to give 3 ng (81% of the ainmed conpound (89). NVR (CDCl [err])
[err] ppm 0. 0578e @dmpéiidd, (002) %sdbtiinddin)a, madnrby strdilar ts tR4d, desgribed i €he 1/ 2 X

9H, s), 10 1.68-2.20 (2H), 2.66-4.02 (6H), 5.33-5.49 (1/2 x 1H),
5. 94- 6. 07 synthesix ofithp coBp@md((d/8Y) from-the gompound (19)JinExpnple $Fysingthed (1/2 x
1H d, J = 11. Odl_(%g)’asé's%:'rti_nrrggter(igll._b . I R .[ err](CHC [err]) : 1683
cnferr]. compoun g
10 NMR (CDCIls) 3 ppm : 1.89-2.18 (2H), 2.62-2.80 (1H), 3.29 (1H, dd, J = 5.1, 11.0 Hz), 3.42
(1H, dd, J=17.2, 11.0 Hz), 3.54-4.06 (4H), 4.57-4.72 (1H), 6.92-7.60 (17H), 7.68 (1H, s),
7.69 (2H, dd, J =5.4, 9.0 Hz), 7.87 2H, d, J = 8.4 Hz), 8.29 (1H, t, J = 4.8 Hz), 9.65 (1H, br
s).
IR v max (KBr) : 1749, 1708, 1657 cm-1.
15 HR-FAB-MS (M/z) : C4sH3sN3FSOs [M+H]*
Caled. : 740.2230,  Found : 740.2213.
Elemental analysis (C4aHz4N3sFSQOs+0.6Hz0)
Caled. : C, 69.81; H, 4.73; N, 5.60; F, 2.53; S, 4.27%.
Found : C, 70.09; H, 4.78; N, 5.82; F, 2.42; S, 3.94%.
20

Example 231 (Method O-8)

P*PhsCr
oRc: Cl\go\c O NBoc 2 O *"\-NBoc
85 O Pd/C 0

90
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HR- FAB- M5 (M z): C[err]H[err]NCIerr]Sl [ MtH] + Cal cd. :
494. 3090. Found: 494. 3080. (2) 89 -> 90 To a
sol ution of the conmpound (89) (300 ng) in ethyl acetate (15 m) was added
5 % pal | adi um carbon (30 ng) and the resulting m xture was hydrogenated at
1 atm The catalysts were filtered off and the filtrate was
concentr at @g gcuo to give 300 ng 20 (100% of the conpound (90).
NVR (CDCI[errf Ferr] ppm 0.01 (6H, s), 0.86 (1/2 x 9H, s), 0.87 (1/2 x
9H, s), 1.20-1. 6% a3blution of the cothpdnd @5} (335 mg) doeriBe®in K2ifple 23CliA- 2. 87

(3H), 3.20-3.93 (4H), 7.16-7.45 (9H). IR [err] (CHCI%err_R@ 1682
crierr]. ethanol((3) mdwers add@l 2-phenylbenzyltriphenyirthosphompen Akloride gind
obtained in a manner siml|ar to that described in_.the . nthestls of

the conpouttiethplaming (Oct7 mb at rogmwEmperatare and the resplfing Bijure.y

9
ORo 1 s ety Ton Py i AR s s ponopnsrh VA bt R ek BT
155 di so} ed in l%céﬁ% Q‘hé?re(c tlgﬂ was fi TbeZeda)ff élxgl tﬁe lfﬁf}abengfhz 3.56
(1H), 3.61 8750, 4. a1 4. H. 7.69 (1H, s),

7.76 (2H, G&lceﬂtra-teﬁ 114rva&100 TﬁéresﬂuSEraé ghb]edaedﬂo srh(&. g%l Hih)lmn&hi’(ﬁnamgraphy( 1H,
t, J = 4.5 H), 9.42(1H. br s). IR [err] (KBr): 1750, 1708, 1659
cnferr]. thgive BT BERSIVD O(frﬂitz%)imed?[cempt]m{de(ﬂﬁ)] N[ err] qu err] [ I\/H—I] +

Cal cd. : 738.2438, Fou tal _anal ysi

(err]H eWBdﬁ‘éPP]BF@@IBr P105(S) @Hﬁ@r‘]’@yo 92 (96D, 195 (L 981 B 48 ({2987 9), 10

H 96; ip 1 g? 6% e, Ag%eer’goz PE) 5,35-8% (12 x 1HD), 5.94 B WESH 6 fp afdx 1

J=11.0Hz), 6.44 (1/2x 1H, d, J = 11.0 Hz), 7.24 -7.60 (9H).

IR V mex (CHCls) : 1683 cm-.,

HR-FAB-MS (M/z) : Ca0H44NOsSi [M+H]*

Caled. : 494.3090.  Found : 494.3080.

15

2)83->90

To a solution of fhe compound (89) (300 mg) in ethyl acetate (15 ml) was added

5 % palladium-carbon (30 mg) and the resulting mixture was hydrogenated at 1 atm.

The catalysts were filtered off and the filtrate was concentrated in vacuo to give 300 mg
20 (100%) of the cdmpound (90).

NMR (CDCls) 8 ppm : 0.01 (6H, s), 0.86 (1/2 x 9H, s), 0.87 (1/2 x 9H, s), 1.20-1.66 (3H),

1.44 (9H, s), 1.75-2.25 (2H), 2.47-2.87 (3H), 3.20-3.93 (4H), 7.16-7.45 (9H).

IR v mex (CHCl5) : 1682 cm-1,

25 (390->0-3
The compound (O-3) was obtained in a manner similar to that described in the
synthesis of the compound (O-2) from the compound (87) in Example 230 using the
compound (90) as a starting material.
NMR (CDCls) 8 ppm : 1.39-1.85 (2H), 2.08-2.25 (1H), 2.42-2.69 (2H), 2.78 (1H, dd, J = 7.8,
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Usi ng the stereoi soners of the conpound (2) which were prepared in a manner
simlar to those described in JP 5-294970 (Al) and J. Org. Chem 1981, 46,
2954-2960. (J. K. Stille, et al.), the conpound (Q1) to (Q5) were
synthesized in a manner simlar to 15 that described in the above.

met hods. The results were shown in Table 31.

156 10. sfﬁpls%oiiﬂ dd, J = 7.8, 108H803 42-3.56 (1H) 3.61-8.75 (1H) 4.41-4.54 (1H),

[err] Conpou nf I gur at [err] NVR
(CDQ [ err¥p1-7.65 (17H), 7.6D@1H, s), 7.76 (2H, dd,iP=a5.4, 9.061=), 085 (@l-IOd[&ﬁB]@Hz), 8.26

[err] ppm +47. 4] err]

3.65 (1H, (&, e,rJ=]=45J-IZ?,1&4211HZbr 5). Q1 S (2R, 4R (t=220
3.70 (1H, d[err&{B I)

7. 73 (lH )(max r) : 1750 1708 659 cm-?, +29.6 4.33 (1H,
dlerr] . O (2R 4R (t=23[err] O

4.42 B, H@[]%‘?ﬁ]ﬁggw—zi ﬁHﬂﬂngbs [M-+H] |

7.67 (1H, s) . -29.0[err 4,33
(it dlerr] 3 _Ceed.: )738 2438, Fouxét_13738.2438. (25, 4 (1223, 50)

4. 42 (1H, Ertentdl andlysib Y\ CAHRNFSOs+0.3H20)

7.67 (1H, s) +39. 2 3.65 (1H,

dlerr], J =12.9C#led.:C, 71.10; H, 4.96; N, 5.65; F, 2.56; S, 4.31%.
Found : C, T1.19; H, 4.96; N, 5.43; F, 2.47; S, 4.20%.
10
Example 232 - 236
Using the stereoisomers of the compound (2) which were prepared in a manner
similar to those described in JP 5-294970 (A1) and J. Org. Chem. 1981, 46, 2954-2960. (J.
K. Stille, et al.), the compound (Q-1) to (Q-5) were synthesized in a manner similar to

156  that described in the above methods. The results were shown in Table 31.
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Q4 S (2R 4S) (t=220)

7.90 (1H s) |

(1H, dlerr], J =11.4 Hz) Q5 o)
4.40 (1H, d[err], J =11.4 Hz)

7.78 (1H,
157 'ﬂlble 31

The conpounds of the present
i nhibitory activity accordi ng
Kramer, E. F. Roberts, J.

1991, 266, 5268-5272 as out I'wge
2-[[err]C]-arachi do

1- pal m toyl - -s
substrate, |iposones (a substrate”sol
whi ch concentration was 2.5 [err

sn-1, 2-di ol eoyl gl ycerol of which

3.68 (1H, d[err],

J =12.9 Hz)

+98. 6[ err]

(2R, 4S)

Test exanple 1 cPLA2 inhibitory activity
i nventi on wer® tested gor the cPLA[err]
M
Bi ol .

odedj scl osed in
nam J.

10 v o rad

P~

Usi ng the
- 3- ph%sphochol ine as a
tai ning the substrate of
eFreaction m xture and
concentratl on was 1.25 [err]Min the
Fhe—~r eact i on

4.25

(t=22[err] O

Chem ,

reaction m xty e—rpkar—ratiro——of € ‘. —Fhe
m xture incl ucl@%m@"%x/l ] .W?tw o p&f %L(ﬁ) 1 mv Cl) c
150 mM sodi umpeht¥i-ee—ot1 498 o EHED b o ?H PR
di t hi ot hreitolf. ‘Iéo the geaﬁc(tzko‘ﬁ_{)m xt u(:_q;z;gs a?cﬁ?cx(3 i (1thAB Jrréz.gHz)Of t
7.73 (1H, s)
+29.6° 4.33 (1H, dag, J =11.4 Hz)
Q-2 O | (2R, 4R) (t=2é°C) 4.42 (1H, das, J =11.4 Hz)
: 7.67 (1H, 8)
.29.0° 4.33 (1H, das, J =11.4 Hz)
Q-3 O | (25,45 (t=23. 5C) 4.42 (1H, das, J =11.4 Hz)
) 7.67 (1H, s)
+39.9" 3.65 (1H, das, J =12.9 Hz)
Q-4 S | (2R;4S) (t=2é°C) 3.68 (1H, das, J =12.9 Hz)
7.90 (1H, s)
+98.6° 4.25 (1H, das, J =11.4 Hz)
Q-5 O | (2R, 4S) (t—zé"C) 4,40 (1H, das, J =11.4 Hz)
" 7.78 (1H, s)

157
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present invention and the substrate solution. The reaction was allowed to
start by adding an enzyne and continued for 15 min at 37 [err]C The fatty
acids 15 released by the reaction were extracted by the method descri bed
inV. P. Dole, and H Meinertz, J. Biol. Chem, 1960, 235, 2595-2599
and its radiation activity was measured on a liquid scintillation
counter. CQQgrQL ﬁﬁﬁh %ﬁﬁﬁfﬁﬂ%bRX dactlvm%,conductlng the experinent in the

sane nmanner excep a COITpOU pr esent invention was not
added. The resul %e%&ﬁﬁolﬁiﬂﬁ\dﬂtﬂe@r&%hf BveRidod WerdTested for the cPLA2 inhibitory

158 Tabl e 32 Conmpound No. ICerr] ([err]M
Conmpound Nactivity 4dcexrdidg to[the metfod disclosed in R. M. K!r-ahler E F. Robe@ts_ljl

A- 33 0. 059 A-2

0. 071 Manetta, andz\J3E. Putnam, J. Bjolq Chem., 1991, 2(5635’)268 -5272 as ogtlgkml
A- 4 0. 30 A- 36 0. 048 A-5
0.58 5 below.p 37 0. 073 A- 6 4.8
A- 38 0. —valmitovl-2-[14CA-abachi sn- |3-phosphocholird

0 025 lpsnf'g 1-palmitoyl-2-[* (@ fZacmdonoyl sn glx\gejg 3-phosphocholi a%% 5
é" g substra'iﬁifhposomes (a subsﬁ'a@@-solutmn) contairfda@fHe :ugitrate of which é\' ég
AL 43 concefitr@tién was 2.5 uM in the red\:ti’bﬁ mixture and sn-3,2ldioleoylglycerol of-which
0. 057 A-13 A-45 0.074
A-14 concentratign was 1.25 uM in thg reaction mixture gt thg molar ratioof 2: 1 wepe 15
A- 47

0. 090 10 prepa.rgd. O‘Ei‘?xg }'g_af:ﬁon mixture incﬁﬁ?dég 50 mM HEPES&;%% pH 7.5),1 ml\@-célglélm

chloride, 150 mM sodium chloride, 0.1 mg/ml bovine serum albumin, and 1.7 mM
dithiothreitol. To the reaction mixture was added the compound of the
present invention and the substrate solution. The reaction was allowed to
start by adding an enzyme and continued for 15 min at 37 °C. The fatty acids
15  released by the reaction were extracted by the method described in V. P. Dole, and H.
Meinertz, J. Biol. Chem., 1960, 235, 2595-2599 and its radiation activity was
measured on a liquid scintillatibn counter. Control was obtained by
conducting the experiment in the same manner except that a compound of the
present invention was not added. The results were shown in Tables 32 to 35.

20
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A-18 1.2 A- 50 0. 67 A-19
1.0 A-51 0.18 A- 20 0. 30
A-52 0. 053 A-21 0. 43 A-54
0.14 A- 22 0. 30 A- 56 2.5
A-23 . 46 A- 58 0. 049 A-24
5.8 Table i£59 0. 047 A 25 0. 048
A- 60 1.3 A- 26 1.0 A- 62
0. 26 A- 27 0. 43 A- 64 2.2
A-28 O] €8mpound No. | A~ o (uM) Comp&urdINo. ICso (uM)  |A-29
R- (6386 é 67 A1 A A-33 AU 0,059 2- (7388
- U7 Z -ol U.{ZVU -
0. 090 A28, L2 o7 Add g5 0071 0. 19
DAY 14 O° A-35 .0 .
159 Table—33 w.pumd—w%——ﬂ—e{—#r—g—oﬁaﬁ M
Conmpound No. | Eer rf‘"j’ Fer+ v 0. 36 23 . 1
A 114 N 0opA-D 0.58 o_ 7t A-37 _19 0073 A 115
0. 010 A_A?G—“\ 487 n7o A-38 A l117 0.084 0. 015
A 77 ol10 A-7 A- 158 A-89 008 0.025 A-79
0. 020 Al119 A-8 0. @30 A-40 A g1 0.086 0. 053
A-120 ). 029A-9 55 A- 82 A-41 (. 0500.056 A-121
0. 065 30 3.20. 053 A42 A|122 0.14 0. 035
A-84 0033 A-11 A- 1346 A-83 024 0.052 A- 86
0. 028 At 125 A-12 0. 0gg6 A-44 A-87 0.057 0.18
A-126 0{00554.13 _ A-389 A-45 . 0960 074 A-128
0. 034 050 A-[T29 0.013
A-92 0 -057623: A 1(%‘?3:"J ﬁ_ﬁg 926 (? 61556 A-94
0. 024 AHE32 632 A—g5— 0.076
A 133 0lopazh-16 0010, - A-48 >, 0.090 A 135
0. 0079 _Adgg 16 o gglg A9 1550049 4.7
A 99 0losz A-18 A-132 A-B0 g5 0.67 A 101
0. 062 Al 139 A-19 0_adLs A-b1 0.18
A-20 0.30 A-52 0.053
A-21 0.43 A-54 0.14
A-22 0.30 A-56 2.5
A-23 0.46 A-58 0.049
A-24 5.8 A-59 0.047
A-25 0.048 A-60 1.3
A-26 1.0 A-62 0.26
A-27 0.43 A-64 2.2
A-28 0.28 A-66 0.21
A-29 0.086 A-67 0.069
A-30 0.098 A-69 0.072
A-31 0.20 A-70 0.090
A-32 0.067 A-T1 0.19
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A-102 0. 052 A- 140 0. 021 A- 103
0. 058 A- 141 0.014 A- 104 0. 038
B-1 0.21 A- 105 0.15 B- 2
0. 084 A- 106 0. 20 | B-3 0. 42
A- 107 . 041 B- 4 0.13 A- 108
0. 044 Table 33 g g5 0. 44 A- 109 0. 059
B-6 0.14 A-110 0. 10 B-7
1.0 A-111 0. 066 B-8 1.0
A-112 0[S ’pound No. T(%%o QM) CompoundNo. ICso0 (WM) A-113
0.12 1 A3 V. g1 _A114 0.020
-1 0. 1o i?{?t _ 0072 ﬁ'ﬁéx + 8‘8(1)2 -2
- NV - L ’ o

E 3 O Z A ¥ I I 18 [ oos0 PR
1.1 | {5 A81 0044053 A-120 - - 0.029 e
-6 01071 A-82 0.086. 5 A-121 1 | 0.065 | -7
0. 039 EAB3 0.058. 6 A-122 . 0.035 O 033
E-8 114 A-84 | - 9.083 o-124 0.024 L9
1.0 I - 1( A-86 0. 7®.028 A-125E- 10 0.0066 0| 79
J-1 0. 084 A.87 0E811 A-126 0. 3P 00055 -2
0.023 EAXSS 0.098 35 A-128 J-B 0.034 0.43
E-13 0.477A.01 J- 3,050 A1 381 0.013 - 14
SJ-_ 298 I Ao B 057 A130 T I 0026 o
5 50 T - Aod 0.024_ A-182 1 . 0.0032 J- i c
F-4 0 4o A9 \pp 0078 A1337 00022 I
0. 62 Mla___A-97 o kol A-135 oh 00079 -8
M 4 0lia A-98 0:069, A-136 ¢ 4.7 M5
0. 10 c A-99 0.83%3 A-13% 0.046 4 14
G5 1l6 A-101 M 7 0.062 A-339 0.046

A-102 0.052 A-140 0.021

A-103 0.058 A-141 0.014

A-104 0.038 B-1 0.21

A-105 0.15 B-2 0.084

A-106 0.20 B-3 0.42

A-107 0.041 B-4 0.13

A-108 0.044 B-5 0,44

A-109 0.059 B-6 0.14

A-110 0.10 B-7 1.0

A-111 0.066 B-8 1.0

A-112 0.065 B-9 14

A-113 0.12 C-1 0.35
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G7 2.8 M 8 0. 060 G 8
1.1 M 9 0. 039 G9 1.3
M 10 0. 022 G 10 2.4 M 11
0. 036 G 11 4.0 M 12 0.094
G 12 2.8 M 13 0.013 G 13
5.6 Table 3,7 4 0.027 H 1 10
M 15 0.15 _ 161
Tabl e 35 Conpound No. ICerr] ([err]M Conpound No.
| ferr] ([err] M| Compound No. 18k XEM) Compound N@. ICso M) N5
0.24 Mdlg 1.0- 004 I-1 -1 010 0. 20
M 18 ¢O079g R .0- 098] 19 M- 19
?}-(1)031 [P 382 UO%?%% 13| 290.055 Q0-20064
1.81 S 0.74" 44 L4 o 048 0. 20
N- 2 23 E4 old 15 gg 0.034 N- 3
0. 059 QsESb 9787 L6 N4 0071 0. 069

E-6 15 1-7 0.039

BT 16 1-8 0.033

E-8 1.4 1-9 0.24

E-9 1.0 1-10 0.76

E-10 0.79 J-1 0.084

E-11 0.32 J-2 0.023

E-12 0.35 J-3 0.43

E-13 0.077 J4 0.81

B-14 0.098 35 8.6

F-1 15 J-6 13

F-2 4.7 J-7 0.50

F-3 0.42 M-1 15

F4 0.42 M-2 14

F5 0.62 M-3 0.060

G-1 0.78 M-4 0.14

G-2 5.4 M-5 0.10

G-3 3.3 M6 0.14

G5 16 M-7 0.27

G-7 2.8 M-8 0.060

G-8 1.1 M-9 0.039

G-9 1.3 M.10 0.022

G-10 2.4 M-11 0.036

G-11 4.0 M-12 0.094

G-12 2.8 M-13 0.013

G-13 5.6 M-14 0.027

H-1 10 M-15 0.16
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162 Test exanple 2 Inhibition of production of prostaglandin

E[err] in human fi brobl asts. In order to exam ne the
avai lability of the conmposition for inhibiting cytosolic
phosphol i pase Alerr] (cPLA[err]) on the cells, the conpounds of the present
i nventionpg ggere tested for the effect on the production of prostaglandin
E[err] by ﬁuman fi brobl asts under the stinulation with IL-1 according
to the method of J. M Dayer et al ( CACHECTI N TUMOR NECROSI S FACTOR
STI MULATES COLLAGENASE AND PROSTAGLANDI N E2 PRODUCTI ON BY HUMAN
SYNOVI AL CELLS | Compoth® NERVALCHK!(BROBL AShSipodnd Mo. Pay BCse (V) Bepit | er and A
Ceram, J. EXP. [ 10 MMRd. . 1985, 2lp2, 2163- 2868. ) . 0.24 As shown in
Tabl es 36 to 38, Theppipducyr on oQpaPr 0STagl apdf N EZ[Was g.20 Sjgnificantly
i nhi bi t ed. M-18 0.079 0-2 0.058

M-19 0.0031 0-3 0.055

M-20 0.0064 Q-1 2.51

M-21 0.0021 Q-2 1.81

N-1 0.14 Q-3 0.20

N-2 0.13 Q-4 1.85

N-3 0.059 Q-5 1.92

N-4 0.069
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163 Tabl e 36 Conmpound No. ICerr] ([err]M
Conmpound No. IC[err] ([err]M A-1 0.17

A- 38 0. 43 A-2 0.73 A- 39

0. 33 A-3 0.90 A- 40 0.61
A-4 0.21 A-41 1.2 A-5

2\: 32 Test e}gglééle 2 Inhibitio® &Gppioiibl.ction of prostdgl%din Ez2 in hum'é!rAfg

0. 38 fibroblasts.A- 11 0.23 A- 48 0.62
A-12 0.10 A- 49 0.12 A-13
A-52 OIﬁbrder to examine theAaidalilability of the @oBBosition for inhikiting
1.6 A-15 A-59 0.94
A-16 cytosolig p@gsphohpase Az (qEI@g) on the cells, the gongpounds of the present invention
0.70 {5523 for the effect onth jpn of prostaglafidiii Fg by human fibrablay

A 62 were testpt for e effect on eproﬂp(itgono prostaglandjx y human fibrgblasis
0.90 A- 20, . i - 0. 39

A 21 under tge Egéu?zﬁlon with HJ é éwzgmﬁﬁg to the rﬁet?gf‘oiﬁj M. Dayer et al A 22

2 : %? (CACHE?@I‘IN/TUMOR I\EGEOEI%SFACTOR STIH{J?E‘»ATES COLLAGtEﬁASE
0.10 AND PROS’AAQ}LANDIN Ez PR(DD.UCTION BY HAT-MEN SYNOVIAL CEIZ..S
A-27 0.62 A-28
1.4 AND,D_E;RIMAL FIBROBI@‘\S{BS J. M. Dayer, B. Bautlgr and A. Ceramj, . EXP.
A-79 A- 30 0. 46 A-81
0.35 10 Med, 99%&%22 2163-2168.). ( 57 A 82 0. 0. 45
'8" 22 AE) é\}%hown in Tab%’sg% to 38, the proQiu%’giRP:gog prostaglandiné&‘%éras
A- 86 signifida®fP inhibited.
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A 36 0.18 A 87 0.33 A 37
0. 28 A- 80 0. 49

164 Tabl e 37 Conpound No. ICerr] ([err]M
Conmpound No. ICerr] ([err]M A-91 0.94
B- 4 5.6 A- 94 1.4 B-5
7.4 Table 36 =, "95 0. 39 B-6 7.1
A- 97 0. 64 B-7 8.1 A- 98
0. 44 B-8 2.7 A- 100 0.32
G1 4. Gompound No. 1CA (LD Compoun@N35| ICso M)
2.2 A-10x 1 0.133 A-38 E-1 0.43 . 2
A- 103 59 A0 EoZ3 A.ah 1 0.33 \- 104
1.3 B37A3 5990 A4~ 10 0.61 1
o Y 02198 A4 T 1.2 -2
A-111 47 A e P26 A48 2 0.56 S112
1.7 E-lia A6 5. 5.9 Add) .4 055 . 6
F-3 30 A-10 A4 7 A-451 o 0.38 .4
2.8 LA 17g1l 023> A-48 . 5 0.62 )
A-119 2.8 A-12 G010 A-49 og 0.12 A-120
0.74 -1 A-13 0. 26 A52 A 122 062 1.4
| -2 0. 66 A-14 0.38 127 A58 0.29 16 -3
0.98 A- 1R85 Q. 44 A59 -4 0.94 1.3
A- 129 T.7 A16 026 A-6) 49 13 A- 130
0. 49 I[F6  A.17 0. 9970 A-61 A- 132 0.97 0. 27
| -7 - 09 A.18 oxe133 Ag2 U.24 1.1 | -8
1.0 An-‘ 135_19 ] (6: I A-6§ja;g 0.90 . 8
A- 137 —8F X 20 T8 ALY 52 0.39 B-1
%_22 J_ 5 A-21 ~ g3, A-69 o o 0.19 i'_g
5 7 A-22 0.18 A-70 0.19

A-23 12 A-T1 0.31

A-25 0.80 A-T3 0.10

A-26 0.17 A-75 2.2

A-27 1.2 A-76 0.52

A-28 14 A-T7 0.35

A-29 2.2 A-79 0.31

A-30 0.46 A-81 0.35

A-32 0.57 A-82 0.045

A-33 0.46 A-83 0.23

A-34 0.48 A-84 0.25

A-35 0.18 A-86 0.093

A-36 0.18 A-87 0.33

A-37 0.28 A-89 0.49
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Tabl e 38

PC.OKQ.O!*K.

165 Conmpound No. ICerr] ([err]M
Conpound No. IC[err] ([err]M J-4 5.2
M 18 8.8 J-7 6. 2
0.31 M 3 3.1 N1
5 .0 N- 2 1.8
5 Table 3?3# 3 1.0 M 7
1 0.76 M 8 0. 80
23 M 9 3.6 0-3
10 0] Zémpound No. 1Qsd (uM) CompounH. Xo. ICso (UM)
97 2 A-91 1.0094 B4 M12 56
3 O[%9 "A94 1 T2 B5 1[4 14
95 W 485 0.39 0 B6_ QP 171
A-97 0.64 B-7 8.1
A-98 0.44 B-8 2.7
A-100 0.32 C-1 2.3
A-101 0.35 C-2 2.2
A-102 0.33 E-1 2.2
A-103 0.59 E-2 1.1
A-104 1.3 E-3 6.0
A-107 1.1 E-4 1.2
A-108 0.47 E-5 3.5
A-109 1.2 E-9 6.5
A-111 0.47 E-12 5.7
A-112 1.7 E-14 5.6
A-115 4.6 F-3 3.0
A-117 020 F-4 2.8
A-118 2.2 F-5 1.9
A-119 2.8 G-1 0.98
A-120 0.74 1-1 0.26
A-122 1.4 1-2 0.66
A-127 0.29 1-3 0.98
A-128 0.44 1-4 1.3
A-129 1.2 1-56 0.49
A-130 0.49 1-6 0.26
A-132 0.27 1.7 0.69
A-133 0.24 1-8 1.0
A-135 0.49 1.9 1.8
A-137 0.84 I-10 0.32
B-1 12 J-1 0.12
B-2 4.0 J-2 0.96
B-3 3.9 J-3 5.7
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166

For mul ati on exanpl e
Granul es are prepared using the follow ng ingredients.

Formul ati on exanple 1

The conpound represented by the formula (1) 10 ny 5
Lact ose 700 ny
Corn star 274 ny
HPC- L Phole 58 16 ng

1000 Ny

I ngredi ents

The conpound represented by the formula (1) and

10

| act ose were nade pass

t hrough a 60 nmesh sieve. Corn starch was nade

pass through a 1Z{G%mppahd Noeye. 1GHEM) CoipbendNsefd biCsaiMy n |shel |
bl ender. An aqug¢ous goj utioh of HECL (] ow mpggsity 8.8
hydr oxypr opyl cellTUroge; wWas|addeg 0 tNE mMogpghe and thesesul i ng m xture
was knead¢d—gpagutatr¢a (b)é}ﬁe KTTUSHOT Wi t por@@T' Ze0.5to 1 nm
mesh), and dri edr: Tﬁﬁ_ﬁ dried granues t{js vbtar et geTe sl eved by a
sSW ng sieve (12 —totytet \1' re—t5—gianut-es —~——Fornul ati on 2
Powders for fil lHreg—Eppstes—arefreparpe—uskhrg—the-fFoH J‘Og'—ﬁg—i—ngredi ents.
I ngredi ents Fhe- M'..,,eund reprlwvn%e, by B for m.ﬁaﬁ"i 100 ng 20
Lact ose M-8 0.80 2 Zbny 0.23
Corn starch M-9 3.6 0-8  10/ng 1.1
Magnesi um st ear 4t e _M-10 0.27 Q-1 Ung 12
100 ny M-11 0.97 Q-2 1.4

M-12 0.23 Q-3 0.49

M-14 1.4 Q-4 0.95

M-17 1.0 Q-5 1.3
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The conpound represented by the formula (1) and | actose were nade pass 25
t hrough a 60 nmesh sieve. Corn starch was nade pass through a 120 nesh

si eve. These i ngredi ents and nagnesi um stearate were nmxed by a twin
shell bl ender. 100 ng of the 10-fold trituration was filled into a
No. 5 hard gelatin capsule. Formul ati on 3

167 . Granules for filling capsules are prepared using
the foll ova?lrglgm}l%%orneﬁ‘laglrﬁles. I ngredi ents The conpound represented
by the f or mynfulétion exaklé'y ) Lact ose

90 ny Corn starch

42 ny 5 Granules are prepared Wi the following ingredients.

3 ny

150 ny Ingredients The Eherprsuneund sppresenieddby the formula @ nul a (WO)ym&Nd
| act ose. wer e nade pass t hrough a 60 nesh sieve. Corn stﬂ)rch was nade
pass tkﬁough a 120 mesh sPagfese After m xi ng them an aq 0F& sol ution
of HPC-L was added to thenm and the resulting 10 m re_was
kneaded, granul ated, and gﬁﬁe(%#[cﬁfter the dried granul es WEI‘?#L?S%i cat ed,
150 ng of that were fillegpigito a No. 4 hard gelatin capsule. 16mg

Formul ati on 4 Tabl ets are prepared using the follow ng
ingredients. 15 I ngredi ents The conpound repr esent etddfymg he
formula (1) 10 rrg Lact ose

90 ny The compound representgdhiihe fanmula {3 and lastose were made pass

ig % 10  through a 60 mesh sieve. Corn ﬁﬁ%‘;“’g@?wgﬁ pags é]iué)ugh a 120 mesh sieve. They

5 ng 20 . . ] . ] .

150 g "eTREedBYASTR RS esen, &P pyepr RSO sy

M cr ocryst Bydr6@)propydeBulcas)tvidVdded to the m¥dture ah8 Mo/ FEBkilme Geikhirk @€ sodi um

salt) were made pass through a 60 nesh sieve and then m xed. The

resul ting kneaded eramgawid {edtheickirusing mdth pore size 5ab ¢ nio neishpiand titied. The
dried granules thus obtained were sieved by a swing sieve (12/60 mesh) to yield the

15 granules.

Formulation 2

Powders for filling capsules are prepared using the following ingredients.

Ingredients The compound represented by the formula (I) 10 mg

20 Lactose 79 mg
Corn starch 10 mg

Magnesium stearate 1mg

100 mg

The compound represented by the formula (I) and lactose were made pass
256  through a 60 mesh sieve. Corn starch was made pass through a 120 mesh sieve. These
ingredients and magnesium stearate were mixed by a twin shell blender. 100 mg of the

10-fold trituration was filled into a No. 5 hard gelatin capsule.
Formulation 8
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m xed powder for the tablet fornulation. The m xed powder was conpressed to
yield 25 tablets of 150 ny. I ndustrial Applicability"

The conpounds of the present invention have cytosolic phosphol i pase A2
inhibitory activity. Therefore, it is consider that the conpounds are

useful for the 168
prevention or tgGealiEYor Aflidst8apdulld SEPRIPAFS SHiSEBR TS Howing ingredients.
Ingredients The compound represented by the formula (I) 15 mg
Lactose 90 mg
Corn starch 42 mg
5 HPC-L ; 3 mg
- 150 mg

The compound represented by the formula (I) and lactose were made pass
through a 60 mesh sieve. Corn starch was made pass through a 120 mesh sieve. After
mixing them, an agueous solution of HPC-L was added to the mixture and the resulting

10  mixture was kneaded, granulated, and dried. After the dried granules were lubricated,
150 mg of that were filled into a No. 4 hard gelatin capsule.

Formulation 4

Tablets are prepared using the following ingredients.

15 Ingredients The compound represented by the formula (I) 10 mg
Lactose 90 mg
Microcrystal cellulose 30 mg
CMC-Na 15 mg
Magnesium stearate 5 mg
20 - 150 mg

The compound represented by the formula (I), lactose, microcrystal cellulose, and CMC-
Na (carboxymethylcellulose sodium salt) were made pass through a 60 mesh sieve and
then mixed. The resulting mixture was mixed with magnesium stearate to obtain the
mixed powder for the tablet formulation. The mixed powder was compressed to yield

256  tablets of 150 mg.

Industrial Applicability
The compounds of the present invention have cytosolic phospholipase Az

inhibitory activity. Therefore, it is consider that the compounds are useful for the
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169 CLAI M5 1.

A conpound represented by the fornmula (I): [err] 5 wherei n
Rlerr] is hydrogen atom |ower alkyl, optionally substituted aryl, aryl
fused with a non- aromati ¢ hydrocarbon ring or a non-aronatic

het erocyclic ring, optionally substituted aral kyl, optionally

substi t ut eﬂe%ﬁﬂ&%%emq{ftﬁpﬂﬂgﬁﬂdwrﬁ&%é g uted heteroaryl; Zis
-S-, -SO [err]-, - , CONACH err]-, -N(Rlerr])- (wherein
R[err] |s hydrogen atom aI kyI or aral kyI) or a bond; Xerr] is

-(CH err])[err]-CO- (wherein q is an integer 10 of O0to 3),

-(CH err])[err]-CONRerr])- (wherein Rlerr] is hydrogen atom or | ower
al kyl, and r is an integer of 0 to 3), -CHerr]NSOerr] -
-(CHerr])[err]-N(Rlerr])-CO (wherein R err] is hydrogen atom or | ower
alkyl, s is an integer of 0 to 3), -CHerr] NHCOCH err] O,

-CHerr]N(R err])COCH=CH (wherein Rerr] is hydr ogen atom or | ower
al kyl), -CH err]NHCS-, -CHerr]O, -OCCH err]-, -CHerr]OCH err]-,
-CHerr]-N(Rerr])- CH err]- (wherein R err] is hydrogen atom | ower

al kyl, or acyl), alkylene, alkenylene, or a 15 bond; X2 is optionally
substituted arylene, optionally substituted heteroaryl ene,

het erocyclediyl, -Cferr]C, or a bond; X err] is al kyl ene, al kenylene, or a
bond; A B, and E are each independently oxygen atom or sul fur atom
D is hydrogen atom or hydroxy | ower al kyl; Y[err] is

-(CHerr])[err]CO-, -(CH2)MCONH, - (CH2)nCSNH, - (CH2) nBO2-, -(CH2)nCOO-, -
(CHerr])[err] NHCO, -(CH2)nNHSQ2-, or a bond; mis an integer of 0 to 3; n
is an integer of 1 to
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20 3; Y[err] is a substituent represented.by the fornul a: [err]
wherein R err] and Rlerr] are both hydrogen atomor one is optionally

substituted aryl, © 170
optionally substituted heteroaryl, or optionally substituted cycl oal kyl,
and the other is hydrogen atomor |ower alkyl; Rerr], Rerr], G
ring, Jring, and L ring are each indgpapgent!y optionally

substituted aryl, optionally substituted heteroaryl, optionally substituted
cycl oal kyl, or cycloal kenyl; a broken line (---) represents the presence or
absence of a 5 bond; and p is an integer of 0 to 2; a broken line (---)
represent slt he pkezupowdaepraisderky the formwé @ bond; a wavy line (~)
represents cis or trans configuration of Dto E ; provided that

X[err] is alkylene and X err] and X/ err] arp both bonds when the carbon
atom attached to D and the ggl € arbon atomin the ring is |inked
by a single bond, and Y[err] is gp a bond\\ e [err] is -CHerr] O,
its pharmaceutically acceptabl t, or hyfiraye ther%Bf. 10 2. A
conpound represented by the fq/nul gﬂl): E.[ eNH wherein

Rlerr], Z Xerr], Xerr]R\zf™M" Yiigrrl, YHF”]’ and B are as defined
above, a wavy line represents cis orY t tans configurati on of hydrogen

atomto sulfur atom provided that Y[err] is hot a bond when X err]

is -CHerr]O, its pharmaceutically acceptable salt, or hydrate thereof.
15 3.5  wherebnRbisdydregpn atnan dewertalkyl eptiogallsubstituted aryleryl fused with a

non-aromatic hydrocarbon ring or a non-aromatic heterocyclic ring, optionally
substituted aralkyl, optionally substituted arylcarbonyl, or optionally substituted
hétei'oaryl; Zis -S-, -SO-, -O-, -OCHs-, -CONH-, CONHCHz-, -N(R16)- (wherein R16 is
hydrogen atom, alkyl, or aralkyl), or a bond ; X! is -(CHz2)q-CO- -(wherein q is an integer

10  of O to 3), -(CH2)r-CO-N(R!7)- (wherein R17 is hydrogen atom or lower alkyl, and r is an
integer of 0 to 8), -CH2NSOz-, -(CHz)s-N(R18)-CO- (wherein R18 is hydrogen atom or lower
alkyl, sis an integer of O to 8), -CHa2NHCOCH:z0-, -CH:NR?)COCH=CH- (wherein R1® is
hydrogen atom or lower alkyl), -CHaNHCS-, -CH20-, -OCHs-, -CH2OCHz-, -CH2-N(R20)-
CHs- (wherein R is hydrogen atom, lower alkyl, or acyl), alkylene, alkenylene, or a

156  bond; X2 is optionally substituted arylene, optionally substituted heteroarylene,
heterocyclediyl, -C=C-, or a bond; X3 is alkylene, alkenylene, or a bond; A, B, and E are
each independently oxygen atom or sulfur atom; D is hydrogen atom or hydroxy lower
alkyl; Yis -(CH2)mCO-, -(CH2)m CONH-, -(CH2)m CSNH-, -(CH2)mSOz2-, -(CH2)mCOO-, -
(CH2)nNHCO-, -(CH2)nNHSO3-, or a bond; m is an integer of 010 3; n is an integer of 1 to

20  3; Y2is a substituent represented by the formula:

Y]
R;/J§Qr/n~R4 <:{:;r’n‘R5
R® : , o (CH.p

wherein R2 and R3 are both hydrogen atom or one is optionally substituted aryl,
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wherein Rerr], Z Xerr], Xerr], Xerr], Yerr]2, B, and a wavy line are

as defined above, its phar maceutically acceptable salt, or hydrate

t her eof . 4. A conpound represented by the forrmula (IV):

[err] wherein Rerr], Z Xerr], Xerr], Xerr], Y[err], B, and
a wavy line are as defined above, its pharmaceutically acceptabl e

?ii/l) t, or hxlftioqltaﬁy E%%%d\%wroargl I?ZT opticﬁ%aﬁgm%'[ﬁ%e? %Wlfﬂgﬁﬁt Afll 1 otttz id or mul a

Ylerr], B, and

a wavy I | NRy mgmﬁ%u&w& aabﬂvm RF{G rRBAJ AR S 168k ire cach idopeRdentlye
salt, or hydrate thereof A conpound represented by the formul a
(VI): [ er bptionally sublstituteti @il mptmﬁmhy bybsHiputBll betefoari, eptidnallypebstitute, and a
wavy line are as defined above, its pharmaceutically acceptabl e salt,

or hydr at ecydwalksdfor cycloalkenyl; a brakemhnpGmtrepeqseaisdhe Beeserceon abseasafiaa (Vi 1)

5 bond; and p is an integer of O to 2; a broken line (---) represents the presence or absence
of a bond; a wavy line (~) represents cis or trans configuration of D to E ; provided that
X1 is alkylene and X2 and X3 are both bonds when the carbon atom attached to D and the
adjacent carbon atom in the ring is linked by a single bond, and Y is not a bond when X!
is -CH20-, its pharmaceutically acceptable salt, or hydrate thereof.

10 2. A compound represented by the formula (II):

wherein R, Z, X1, X2, X3, Y1, Y2, and B are as defined above, a wavy line represents cis or
trans configuration of hydrogen atom to sulfur atom, provided that Y! is not a bond when
X! ig -CH20-, its pharmaceutically acceptable salt, or hydrate thereof.

15 3. A compound represented by the formula (I1I):

H
x‘—x2—x3—3_(o
C S

B

wherein R, Z, X1, X2, X3, Y2, B, and a wavy line are as defined above, its
pharmaceutically acceptable salt, or hydrate thereof.

4, A compound represented by the formula (V):

HIIIIII llllll IIIII Illll | IIII 1



[err] S NH

B wherein R err], Z Rerr], Xerr], Yerr], B, and a wavy |ine are as
defined above, its pharnaceutically acceptable salt, or hydrate

t her eof . 8. A conpound represented by the formula (VII1): [err]

5 B wherein Rerr], Z, Y[err],

B, and a wavy line are as defined above, its ﬁhar maceutical |y

acceptable salt, or hydrate thereof.1 ) 93. A conpound represented by
the formula (1X): [err] X' =-X=X (o) B
10 wherein Rerr], Z R\szr / B] and a wav Lfle are as defined above,
Its pharmaceutically cextanNle ealt, orf/ hydrate r eof . 10.

A conpound represented by the form]ﬁ (X): [§ NH wherein R err],
Z, Y[err], B, and a wavy line are ay2defined alffove, its pharmaceutically
173 acceptabl e salt, or hydrate tBereof 11. A conpound
represented by the formula (Xl): [err] '

wherein R!, Z, X1, X2, X3, Y2, B, and a wavy line are as defined above, its
pharmaceutically acceptable salt, or hydrate thereof.

5. A compound represented by the formula (V):
(o)

R'—z rﬂm H
N R

wherein R1, Z, R18, X3, Y2, B, and a wavy line are as defined above, its pharmaceutically
acceptable salt, or hydrate thereof.

6. A compound represented by the formula (VI):
'
1 N g~ X ~\S_(o
R'-—2 §18
N S.__NH
Y (VD
B

o)\ Y?

10  wherein R1, Z, R18, X3, Y2, B, and a wavy line are as defined above, its pharmaceutically
acceptable salt, or hydrate thereof.

7. A compound represented by the formula (VII):

| A O Y 0 .
* [+ L M s *



wherein Rerr], Z, Y[err], B, and a wavy line are as defined above, its

pharmaceutically 5 acceptable salt, or hydrate thereof. 12. The
conpound of any one of clains 1 to 3, wherein Zis -N(R[err])-, its
pharmaceutically acceptable salt, or hydrate thereof. 13. The

compound of any one of clains 5 to 7, wherein R err] is hydrogen atons and
X[err] is a bond, its pharmceut |d:al I y acceptable salt, or hydrate thereof.
10 14. The corrpound of any gpe of clainms 1 to 13, wherein Rlerr] is

optionally substitute

hydrocarbon ring @t_ _Dgg\ 10 lic ring, optionally
substituted ar aI kyI it MNar mitc ﬁ:pt |-LI e sal t, %hydrat e

t her eof . Theocéqp und of any one ofws wherein
Y[err] is a substl t uent epresented by the la: [err]

wherein Rlerr] is optionally substituted aryl, i$ rmaceutically
acceptabl e salt, or hydr at e t hereof. 16. A conpound represent ed
by the formula (1"): [err] - 20 B
B ' 174 wherein Z is
- N(R[ er 1 | wheréjieR¥, 172 R1d, X3,01{ B ¥l d Wawtildsd dre dk defisddydbove) id pRhfhidentiddIBI ']
X[err], Xerr], Y[err], A B, a wavy line, and a broken line are as
def i ned abereptabletssltpirchymateshéreaf. | y accept abl e salt, or
8. A compound represented by the formula (VIII):
' H
N-SO 0
—Z—G'/\H 2 \
A, s N (VID
5 B

wherein R1, Z, Y2, B, and a wavy line are as defined above, its pharmaceutically
acceptable salt, or hydrate thereof.

9. A compound represented by the formula IX):

0
H
)\Yz SYNH

B

10  wherein RY, Z, Y2 B, and a wavy line are as defined above, its pharmaceutically
acceptable salt, or hydrate thereof.

10. A compound represented by the formula (X):

Z 0)

N
R'—z B
\ S>= X

o)‘ Y? H

wherein R1, 7, Y2, B, and a wavy line are as defined above, its pharmaceutically

173
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hydr at e t hereof . 17. A pharmaceuti cal conposition which contains
a conpound of any one of clains 5 1 to 15 as an active ingredient.

18. A conposition for inhibiting phospholipase A2 which contains a
conmpound of any one of clainms 1 to 15 as an active ingredient.

19. A conposition for inhibiting the production of arachidonic acid

whi ch COh&&éﬂ]ﬁble salt, orh%dmm of any one of clainms 1 to 15 as an active
i ngredient. 20 A conposition for inhibiting the production of
prost agl andi n EAd&mwhnd:mjﬁ-aaeﬁﬁadbytheformlm)ﬁﬁpund of any one of clains 1 to
15 as an active ingredient. - 21, A composition for inhibiting the

production of |eukotriene CJerr] which cont
one of clains 1 to 15 as

R'—z

I NSHa conpound of any
N 15

B oM

o)‘ Y? H

wherein R}, Z, Y2, B, and a wavy line are as defined above, its pharmaceutically

5  acceptable salt, or hydrate thereof.
12. The compound of any one of claims 1 to 3, wherein Z is -N(R16)-, its
pharmaceutically acceptable salt, or hydrate thereof.
13. The compound of any one of claims 5 to 7, wherein R18 is hydrogen atoms and
X3 is a bond, its pharmaceutically acceptable salt, or hydrate thereof.

10 14 The compound of any one of claims 1 to 13, wherein R! is optionally substituted
aryl, aryl fused with a non-aromatic hydrocarbon ring or a non-aromatic heterocyclic
ring, optionally substituted aralkyl, its pharmaceutically acceptable salt, or hydrate
thereof.

15. The compound of any one of claims 1 to 14, wherein Y2 is a substituent

15  represented by.the formula:

w0
R5

wherein R5 is optionally substituted aryl, its pharmaceutically acceptable salt, or

hydrate thereof.
16. A compound represented by the formula (I'):
D
/)(1 —Xz —Xa \\ A
a ®
—v1 E NH
1 AN-Y
A §
20 B
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10

15

wherein Z is -N(R16)-,Y? is optionally substituted aryl, and R, X1, X2, X3, Y1, A, B, a wavy
line, and a broken line are as defined above, its pharmaceuticélly acceptable salt, or
hydrate thereof.

117. A pharmaceutical composition which contains a compound of any one of claims
1 to 15 as an active ingredient.

18. A composition for inhibiting phospholipase Az which contains a compound of
any one of claims 1 to 15 as an active ingredient.

19. A composition for inhibiting the production of arachidonic acid which contains
a compound of any one of claims 1 to 15 as an active ingredient.

20. A compositidn for inhibiting the production of prostaglandin Ez which contains
a compound of any one of claims 1 to 15 as an active ingredient.

21. A composition for inhibiting the production of leukotriene Cs which contains a

compound of any one of claims 1 to 15 as an active ingredient.

e



