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3tlT^£>0 

[0003] LfrU K-^>X, TTWV 

yv^ym^zwm^Mtn-m, ~ Kaynsu 
2&t$tk 

tc m • IMI£~F£!I ® M % ifm t tir ̂  z o 

[0004] s/c, ^ 

W&Z%m%i$*iT^Z> (m^ ftfF&SKI ~4£#BB©d£) o 

ftafiitt 
[0005] : g^Mf§2007/116229^A>7 b >> K 

f#I^»2 : g^Mf§2007/003960^A>7 b >> K 

: g^Mf§2007/003962^A>7 by K 

: g^Mf§2005/061489^A>7 by K 
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: g^Mf§2011/016469^A >7 by K 

: g^Mf§2012/050151^A>7 by K 

mmoWiW 

[0006] LAN U ±§E^fF:£iSK1 JtftteM'mm 
~Hm /s«L<^tuc<-?tc0 

Xs ±§Ef#I^£it£ 1 ~ 6 ti, * 

±§Ef#I^£tUc&§Ei6t^P£t3ftTl^ca^Ll^^£WU 

mitts;% u «±#i^ £ r £ 1 MM 
2MMJS#I ft £: tC ft L T ® tl tz >£0 $]H £ & Xf/ £ tc & ̂  R&^bH £ M t 

sEiiMti tabmz, (3mmztcmmmmm%:^tz>wMmf$^%: 

mm*M>ktztctf)<Dmz 
[0007] 

( 1 ) $§i£(I) : 

[0008] UtM 
o 

[0009] (i£cK 

R Hi, 

[0010] [<fb2] 

[0011] -efeu. 
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*i£s 

R2ti, ^JUg^/ctiX^JU S"e&*>) 

-e£ 3 ti £ 11 £ /"C ti* 0 ft iz 3 tirn 3 rn ; 
( 2 ) JUT : 
4-(5-{(1R)-1-[4-(*>? P 7°P Jl>)7 x 7 ̂ >]7°P tfJU}-1,2, 

A-i[^VysJ—JU-3-'fju)-2-yjistn-N-[(3S,4R)-4-k: Kn^>f K^k 

KP7^>-3-^ JUl'OX;7^ K ; 

4-(5-{(1R)-1-[4-(*/? P7°P tMU*UU^;U)7x/^>]7°P L°;U}-1,2, 

4-^^-|t^777—;U-3—r;U)-2-7;U^P-N-[(3R,4S)-4-b KP + s>f h7k 

^•77>-Hi^>X7$ K ; 

4-(5-{(1R)-1-[4-(*/? P7°P ^^^-^7x7 ̂-$/]x^;U}-1,2,4-

;U-3—f JU)-2-7JU^t"P-N-[(3R,4S)-4-k KP^VT h7kh" 

P7^>-3-^;U]^>X77$ K ; 

4-(5-{(1R)-1-[4-(^>^ P 7°P 7x7 ̂ >]X^;U}-1, 2,4-

Tf-^+J-^T7 V—JI/-3-"(;U)-2-7;U^"P-l\l-[(3S,4R)-4-t: KP+^fS7t: K 

P77>-3-^Jl/]/<>X7$ K ; 

4-(5-{(1R)-1-[4-(*>? P 7°P JU)7 X 7 ^>]7°P HMU}-1,2, 

4-tf *+t V 7 V" -;i/-3->f ;U)-2"7 P-N-C (3R)-2-7h + Vrh7t:Kn7 

7>-3-'fil/]^>X7$ K ; 

4— (5— {(1R)—1 —[4— (^ P 7°P ^^^-^7x7 ̂>]7°P L°JU}-1,2, 

4-^^+f^Tx/-;U-3—r;u)-2-7 ;U?t-P-N-[(3S)-2-^ 7 x K P 7 

^7 >-3-^f > XT7 $ K ; 

4-(5-{(1R)-1-[4-(*>? P7°P H°JU^;U/1f-;U)7xy 3^>]XP tf;u}-1,2, 

4-tf *+>- ̂  T7 V-;U-3—r JU)-2- 7 P-N-[ (3S)-5-^ + Vr^7tKP7 

^y~3--f >XT7 $ K ; 

4-(5-{(1R)-1-[4-(*>? P 7°P tf;u^;u/1<-;u)7 X 7 ̂ >]7°P k°M-1,2, 

4-7t":^-tty77x/—;U-3—r ;U)-2-7;U^P-N-[(3R)-2-T|-^7 tf P 'J *Jy-3-J 

JU]s<yX7< K ; 
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4-(5-{(iR)-i-[4-(^>o • 7°P t7iy^t>]7°p L°;u}-1,2, 

4-^ ++fv7 V-;u-3-f jU)-2-7• -N-[(3S)-2-^* V fcf P 'J V>-3-< 

;U]^>X:P$ K; 

4-(5-{(1R)-1-[4-0>7 p 7°p tf;i/2jJU7jf-;U)7 x y i/]XP L°;U}-1,2, 

4-TI- ̂  +1- v T y'—^U-3—T JU)-2-7 • -N-[ (3S, 4S)-4- k Kn^>-2-# * 

VfS7t KP7^>-3--OH'<>XJ7$ K; 

4— (5— {(1R)—1—[4— (0 • 7°• k?;u2j;i/<K—;u) 7 x y 2,4-

T v"-;u-3—r ;u) -2- 7 • -N-[ (3R) -2-3- ̂  7 tf p u y v-3-«r JU 

]^>X7$ K; 

4-(5-{(1R)-1-[4-($/£ p 7°p 7 X y :>]x^;U}-1, 2,4-

^ +1"^T7 V—^b-3—f Jl<)-2-7 P-N-[(3S)-2-^ ̂  7 b°P 'J V >-3-< )l 

^>X7H K; 

4—(5—{(1R) —1—[4—(^> 7 P 7°P ;U)7xy ̂ >]7°P L°;U}-1,2, 

4-^" v T7 V-;U-3->r ;U)-2-7 P-N-[(3S, 4R)-4- t K P 

Vf t^7t KP77>-3--f JUl^vXT7$ K; 

4-(5-{(1R)-1-[4-(»7 P XP )l) 7 x y ^>]x^U}-1,2,4-

^^+>-^77x/-;U-3-r;U)-2-7;U^-P-N-[(3R,4R)-4-t; KP^fi'T K 

• 77>3-<;^>X7$ K;&<££/ 

4-(5-{(1R)-1-[4-(i>7 P 7°P 7 x y =!f , 2,4-

^•^•9-^7y-JU-3—ni/)-2-7;U:tP-N-[(3S,4S)-4-t KP^rVxh^t K 

P77>-3-^JH^>X7$ K; 

(3) ttllB (1) ttcte (2) 

(4) 2mmmmttcitmm^mt^tcsb(D, tugs (3) Kia 
MoimMRfftyQ ; 
(5) mm (3) 
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±^N p-hjux>;uu*>l£:i^&<>:©:p u-;UX;U/1N>II±^ ; Mt±^ V h,zl 
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ymi&t£t:(D7$ JWMt££1$mi£ti£0 
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0£0i^CS#3tl£o 
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^tlb©Sft^s fo <£ t/ <1 tl b ©H'l4ft©;Ft^t] tf 

t^X^—CO^s $£i£(I)"eH3tlT^-g>o II^T, — 

fl£^(I)T'll3ft£lb^0^Si41*N C07*6^^0^^011] 

^0;Fb^^-r^T^#-r^o c:&&<Dm 
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33<£t/15N) , ®%M(DmiiLW (150% 17033cfct/180) N 7vM(Dm{±Li-fc (18F) tj:£ 

tfmfbtiZo ;£0$IJ 
s mftmm, T*J\i^um, mm#L -< y^xmmmMtaztL 
x^rnxfoZo 33<£0\ iiKiM*T-*ifi3ti/-db 
'a^(DHM(OM'a T^^§B£UC £}#;* tl&0 

-fife iz e w- § nm©ftfo y izmtiLfa-em&-$ ntc mn% m ̂  a c £ K <£ y, 

[0018] -flgifc (I) -e^^tl^jb^©7°P K^y^£^#Lt#£ 
o yp (i) 

-<?mmMi£tcte{kmt}izs *m%(D{b&mz&m$tiz<b'&y[i*^?o 
[0019] 7°P h*7-> <?t LT^ 

'J y^bStifcfb^-tk K 

-fb£ti7Hb-n#k ^^©t: + 7ju*juik£tc&'J y 

Mltstlfc it^^H & £ if P If £ tl £> ($]x.W^ PovL Krogsgaard-Larsen£>% 

TA Textbook of Drug Design and Development] harwood academic 

publishers^ 1996^N 351 ~385M#F.S) 0 9&7°P K>;7'> ytis 

#^-e&&©;&£KJ:y-j!K (D T-^ti£ibi=rt]fr^i^tit#£o 

[0020] &Xf£:MWlZ'&. 

[0021 ] ±§E^;£-et# e, ti z> sicaz ©n^ft tit# z>mz 

\ Zfctbs 1 MISUSE 2MHJSfe 

•fCDiihCDWf3lZ<£ SimiMMfiEs (impaired glucose tolerance : I 

GT) , mMs (m&\ aai/^fp-Mi, 
i^lfll]±^ SaSBSTs ^ ^sK'J v Oisy KP — AN ;?HS /L>T 

^ /frfPfilN SbMSI'fb^ iftlKStifiifiEs ils/Il&<!f) S/ctiUS# 
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ffl^t^'SElPlllJ^^CDW^J^c^i: 3 tit#•So 

[0023] -fe%VR(D{k1^M&%tc, ^%VR(D{k1^^Xft(D^WMiMWM, 
iWiSslfll^/p^^lN iftilfo.J±^/p}ll5;fl&£i L "3" •§> Z. ti t 

-e$£0 

[0024] ^mn<Dit^mtc^(Dm^mz=amtsnm^^^t^mmm^ 
tis PffLS]^ (^Ijxti\ th, ^7, ~? $ & £f% &?3;L<tiLh) tc 
&^3ti£il£-tcti, £#ft£/ctijsmftt^ ^p^/cti#^p-e^^ti 
t#£o 

[0025] ^0^011^11^^ mnm^ 
btiT^z>&mmM(Dmmmz& ̂ xmmxz z>0 

[0026] ^pffl0E^ii^a)m^LTti, mt A&K mt mm t>y-tz 
TK^IJS ?LSJS ^P>>7°^J, x 'J * v tf b ti S0 

frfr£M©£2£3fi/£$)tis gsMi: LT®;tffll^ti£®JF^ Ipim 

>f>K^iJs fl^HISlk =I-T-(>7'MS RTM^J^ 

B&jsi&k tm<t%L mm\. ®>nb&k ?L<bsu. tm&k \m 
§ijs m\mi mRm, unMtezz&mzfcvzfeg.mfcL. nmizm^x 
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A$IJN 0MM, P^A^iJs X7°\s-%L ,£01£!k &mt & 
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SiJs umMs fimMs iRJDMEiiak i^{b£iJs fa-&Mte£*!&Wizfc\:zfe 
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[0028] 

H ys&£^\ MP^(D^j-gizte, I0i~i^0, j$A-A 

-0Sfcy, fb£'$)&&M'C1~2000mg% L < l£1 ~400mg"C& y x #iP 

1 S1H&HK j55cA-A-®^/cy, -fb^^M0.0i~50 

0mgs $?£U<te0.1~300mg-C&£>o 

[0029] J^Ts #^Js 

tciftejif & *fS0£©I5H& c: ft e> tcpi^3 ft£ t, ®-etiftIN0 

[0030] (#=t$J1) 4-vTy-2-7JU7|-p£/a#l£tert-7'51JU 

[0031] [lb3] 
H,C 

H;3C-)-0 /=TV 

w 0 ^ 
O J—P N 

F 

[0032] 4-->77y-2-7>'U^P^,t#lt (100. 0g, 606mmol) 0tert-y^JU^JUP -

;U (1000mL) -f h7b KP77> (500mL) ~ j^it^-tert-y-^U (1 

45.4 g N 666mmo L) N 4-i/7f;i/7$;^i;y> (7.40g% 60.6mmoL) 

% 60<C-e3^tS#L/co JSJSS&^^C^U SaSigJCJ: 

^TP££U LT 

f/c„ 

[0033] (##0J2) 4-7$ 7 (t KP^rW $ 7 ) * ̂ JU-2-7 JUTT P^,t»tert-

[0034] [<fb4] 
H,C 

H3C-)—Q t==\ NH2 H=C y-\ }—i 
O )—J M-OH 

F 

[0035] ##$!)1 b ftfcfbo"^ (11.0g% 66. 6mmoL) CDx^y—JU (100mL) —T 

h7bKP77> (50mL) ;#^tC50%t: KP^^^UT7^ >7K;#)S (60mU 100 

mmoL) £jbn^L 80°CtZT20|^Ji^ L/c0 L/c^C, Ml± 

t#^n/c^)i^7j<-e^}fL, MJ±"F40<c-e2sr^^^^s 



WO 2013/018675 10 PCT/JP2012/069098 

(150. eg. w-. 98%) %mtc0 

1H-NMR (400MHz, CDC l3) 8 ppm: 

7.89 (1H, t, J = 8 Hz), 7.44 (2H, dd, J = 8, 2 Hz), 7.39 (2H, dd, J = 

11, 2 Hz), 4.90 (2H, s), 1.60 (9H, s). 

[0036] (#^0iJ3) *><7 P7°P tfM4-k K P 7 x ~ JU) *) J > 

[0037] [<ft5] 

[0038] 2N7KI^b^" K 'J (283mLN 566mmoL) tC, 7jC£~RCT4-^ P P 7° 

PtfiK4-t KP^,y7i-JI/)^>'> (25.1 127mmoL) 

JPx tc0 J!xJ&^£^/niUc:±#;*-t±\ 60#fl}i# Ltc&s ;?]<>£ TtCTJxJS/S^pH 

2C45fe#jSi (1.8N) ^nxtzo fFStx^UT^Igiadi U 
mm**, mwkik7kzMET 

'J t> 'fJl't) 7A^P7 h^77<- (^ 

+f> : Mtx^jU = 4 : H2 : K v/v) "e^f £ C tC J; U % *IlB<b^t) ( 

17.7g% W : 86%) £?#fc0 

1H-NMR (400MHz, CDCL3) 8 ppm: 

7.99-7.96 (2H, m), 6.93-6.89 (2H, m), 6.16 (1H, s), 2.67-2.61 (1H, m) 

, 1.28-1.18 (2H, m), 1.09-0.97 (2H, m). 

[0039] (#^$]4) (2S)-2-7"tz K^>1§®£ 

[0040] [<fb6] 

H% o 
«syS,ACHi 

[0041] (2S)-2-77 $ J |§I| (10. 0gN 97.0mmoL) COM! (300mL) S'J 

OA (11.9g% 146mmol) % W$iWLtert-~?T)\/ (15.09% 146mmoL) ^TR/PT^' 

tP*N w°czmmmnLtc0 

. TK^JPPL Mtx^;u-e2[s]aaiL, 
K 'J ^AT^iL/co MI±TmM&g£ls* $blzi4-*S 

o 



WO 2013/018675 11 PCT/JP2012/069098 

(50mL) (8.4g. JR$ : 60 

%) zmtc„ 
1H-NMR (400MHz, CDCL3) 8 ppm: 

5.00 (1H, m), 2.15 (3H, s), 1.94-1.90 (2H, m), 1.03 (3H, t, J = 7 Hz) 

/ 

MS (FAB) m/z: 147 [M+H]+. 

[0042] (##0J5) 4-{5-[(1S)-1-77iz K 7°P L°JU]-1, 2,4-tf 7 V-JU-3 

—T M-2-7 er t-7"TJls 

[0043] [<ft7] 

H3C-. 0 
"A \ X Hj.C^-0 /=v N~^Q CHS H3C ,wx j)—i T. 

O J—? N 
F 

[0044] (7. 8g% 53.0mmoL) ©N, N-^ fJl/^Jl/A7 $ K 

(200mL) ^SKTI-t: KP^>^>X/ K 'J T7 V-JU-TK®^ (7. 2g 

% 53. 0mmoL) £<£t/N-(3-yp< 7 7°P L°JU)-N' $ 

K (20.3g% 159mmoL) IWI;mtCT30^rp^i^ L/c0 #;#$|J2"TM# tl/c 

ltl=r^ (13. 5g% 53. 0mmo L) £jbp^ 30#^$# U 3 *> K100°CtCT30tP^I 

WLtco U 

o MJ±~K 'J t> f)\/t) 7A^P7 K^'^7 

-f- (^+f> : M|X^;U = 95 : 5^85 : 15, v/v) T?H^f ZZtlZ^V 

s mmbSty (14.7g% J»:76%) £?#*:„ 
1H-NMR (400MHz, CDCL3) 8 ppm: 

7.96 (1H, t, J = 8 Hz), 7.90 (1H, dd, J = 8, 2 Hz), 7.84 (1H, dd, J = 

11, 2 Hz), 5.92 (1H, t, J = 7 Hz), 2.21 (3H, s), 2.16-2.08 (2H, m), 

1.62 (9H, s), 1.05 (3H, t, J = 7 Hz); 

MS (FAB) m/z: 365 [M+H]+. 

[0045] (#^IJ6) 2-7;U^P-4-{5-[(1S)-1-L KP^>7°P L°JU]-1,2,4-;T|-^ 

V 7 V ~) U •" 3 •- -f J U} £ J,m II t e r t •- 7" T) U 
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[0046] [<fb8] 

[0047] (14. 7g% 40.3mmoL) (D * $ J-)\s (100mL) fefo 

IZ, 7jC£~RCTj^I£;b 'J OA (8.4g% 61mmoL) ll^CT30^I#L 

U K 'J OAT' 

$£'JtL/c0 MI±TmM%g£Ls ?#£tifcglz6£*> 'J ^ A? p v K 

^77-f" (^^Ht> : M|x^;u = 95 : 5^80 : 20, v/v) £ £ £ 

tllElblir^ (12.9g% J»:84%) £?#*:„ 
1H-NMR (400MHz, CDCL3) 5 ppm: 

7.97 (1H, t, J = 8 Hz), 7.91 (1H, d, J = 8 Hz), 7.85 (1H, d, J = 11 H 

z), 4.98 (1H, q, J = 6 Hz), 2.54 (1H, brs), 2.14-1.96 (2H, m), 1.62 ( 

9H, s), 1.08 (3H, t, J = 7 Hz); 

MS (FAB) m/z: 323 [M+H]+. 

[0048] (#^lj 7 ) 4-(5-{(1R)-1-[4-(^ p 7°p £°)\st)7 x J ^>]7°P 

L°;U}-1, 2,4-^ ^ T7 x/-;U-3—T ;U)-2-7 r t-

[0049] [<fb9] 
o 

[0050] #^$IJ6"TM#tl/c-fbo"^ (300mg% 0. 931mmoL) fectt/#^'f^J3"T:'t#,3tl/c 

'fbn'^ (150mg% 0.925mmoL) 07^ K ^ tl K• 7 ̂  >/#/S (10mL) ^i/mUC 

T77x/y^>'U/K>I|y-tert-7"51>'U (260mg% 1.11 mmoL) £<££/ K 'J 7 x ~JU 

/1NX7-T> (300mg% 1.11 mmo L) 1 L/c0 MJ±T)# 

i^u h^7<- (^*-tr 
> : M|X^;U = 95 : 5^80 : 20, v/v) £ d £ IZ J: U, tl§Elbl=r^ 

(236mg% J» : 55%) £?#*:„ 
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1H-NMR (400MHz, CDCL3) 8 ppm: 

8.00-7.94 (3H, m), 7.90-7.87 (1H, m), 7.84-7.81 (1H, m), 7.06-7.04 (2 

H, m), 5.52 (1H, dd, J = 7, 6 Hz), 2.63-2.57 (1H, m), 2.34-2.25 (2H, 

m), 1.61 (9H, s), 1.21-1.18 (2H, m), 1.14 (3H, t, J = 7 Hz), 1.01-0.9 

8 (2H, m); 

MS (FAB+) m/z: 466 [M+H]+. 

[0051 ] (#^lj 8 ) 4-(5-{(1R)-1 -[4-(:> 0 • 7°• tfJUt) JU^—JU) 7 x J *^] 7°• 

L°;u}-i,2,4-^^+fy>V-;u-3-^;u)-2-7;u^p^m» 
[0052] [<fb10] 

[0053] (236mg% 0. 506mmoL) CDVO • • ̂ > (1mL) 

^mz^izx, K'j(10mL) %j]i}7L4Qftmnitc0 mi±Tm 
(195 

mgN 94%) 0 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.14 (1H, t, J = 8 Hz), 8.01-7.89 (4H, m), 7.04 (2H, dd, J = 7, 2 Hz) 

, 5.54 (1H, dd, J = 7, 6 Hz), 2.63-2.57 (1H, m), 2.35-2.21 (2H, m), 1 

.22-1.18 (2H, m), 1.15 (3H, q, J = 5 Hz), 1.02-0.99 (2H, m); 

MS (FAB) m/z: 411 [M+H]+. 

[0054] (##0J9) 2-7;U^P-4-{5-[(1S)-1-L Jl/]-1,2,4-^ 

7 V~)U-3--f JU} te r 1- 7>)U 

[0055] [<fb11] 

o 

nscp3 CH. 

P 

[0056] (2S)-2-77-tz K^rf>7°P (14.4g% 109mmol) (D V * T)\sfc)\sl±7 $ 

K (540mL) ^tCT1-L K <J 7 V-fr—frfi!®} (16 
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. 7g% 109mmoL) £T)\s7$ 7 7°P L°JU)-N'-JiT)\^12)^J^ 

$K (41. 8g% 218mmoL) L/c0 #;#$|J2"TM# £> tl 

(27.7g% 109mmo L) £jbp^ 10£f^I#U 3 £ K90°CtCT30tP^I 

W^L/co J5^t^7KfcNJ:t/10%#±^7K;&iPXs Mtx^JU 

T?2iuaai u K U O ATK 
mMtWtl- h U ^A«L/"Co MJITs ?# 
'J ^JU^A^ P V h ^fz> 7 -f - (^^r+fv : 

= 95 : 5-»85 : 15, v/v) Tl^L/co 

[0057] t#^tl/c4-{5-[(1S)-1-77-tz K ^>X^JU]-1, 2,4-J 7 V-JU-3-^ 

;U}-2-7;U^P-^/t^:I|tert-7"51>'U (32.1 g, 91.6mmoL) )\s (36 

0mL) TK/PT^T^II^ 'J 0 A (12.7g% 91.6mmoL) |W|;mtC 

T30#4f#Lfco 6.0tCft£^2Ni*I££JP;LN MJ±T 

mmzm^Ltz„ ^CTK^JPPL Mtx^;u-e2[g]aaiL, ?#e>*ifc#&ji 

^»W^K'JOA-e|g'J:#L/co MJ±T;m£^£U t#b ti/c$!>^b 
(26.4g% JR$ : 93% 

) zmtc0 
1H-NMR (400MHz, CDCL3) 8 ppm: 

7.97 (1H, t, J = 8 Hz), 7.90 (1H, d, J = 8 Hz), 7.84 (1H, d, J = 5 Hz 

), 5.18 (1H, q, J = 7 Hz), 1.73 (4H, d, J = 7 Hz), 1.60 (9H, s); 

MS (FAB) m/z: 309 [M+H]+. 

[0058] (#^lj 1 0) 4— (5— {(1R)—1 —[4— (P 7°P bfJU^JJIy^—JU) 7iy^>]l 

TM-1, 2,4-J *r+F V 7 V—)\s-3—f JU)-2-7 P r t-XT)\y 

[0059] [<fb12] 

[0060] (6. 00gN 19. 5mmoL) fc<£t/#:t$iJ3Tl#£>tl/c<fb 

(3.47g% 21.4mmoL) (DT K t: KP 7 >/#/S (190mL) tCN ^mUCT 

o 
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h 'J 7 JL—)\sfcX7 -i y (5. 62g% 21.4mmoL) JjJ\s7$y&*/-ter 

t-7>JU (4.93g% 21.4mmoL) |W^CT40^}i# L/c0 

£:> 'J PV h?'^7 -f -

: M|X^;U = 95 : 5^75 : 25, v/v) ZZtlZ^V, tllElbl^] (7 

.65g J»:87%) £?#*:„ 
1H-NMR (400MHz, CDCL3) 5 ppm: 

8.02-7.94 (3H, m), 7.89 (1H, d, J = 8 Hz), 7.83 (1H, d, J = 8 Hz), 7. 

05 (2H, d, J = 8 Hz), 5.75 (1H, q, J = 7 Hz), 2.63-2.59 (1H, m), 1.92 

(3H, d, J = 4 Hz), 1.48 (9H, s), 1.20 (2H, m), 1.01-0.99 (2H, m). 

[0061] (#^lj 1 1) 4-(5-{(1R)-1-[4-(i/^ P ̂ P 7X7 ̂ ri/]l 

^;u}-i,2,4-^^+fy>V-;u-3-^;u)-2-7;u^p^m» 

[0062] [<fb13] 

[0063] #^$iJ10"TM#l3tl7t'fb'n!t:#) (7. 65g% 16. 9mmoL) (DVCUU^-^y (40mL) 

s h 'J 7J^Pill (20mL) ®^^PP^^> (20mL) 

tkiN^mmmwLtc0 mbntcmm^^^-y •. it 
(4:1, v/v) tllElbl^] (4.90g 

s 73%) zmtz„ 
1H-NMR (400MHz, CDCL3) 5 ppm: 

8.14 (1H, t, J = 8 Hz), 8.01 (2H, d, J = 9 Hz), 7.98-7.96 (1H, m), 7. 

93-7.90 (1H, m), 7.06 (2H, d, J= 9 Hz), 5.76 (1H, q, J = 7 Hz), 2.64-

2.57 (1H, m), 1.92 (3H, d, J= 7 Hz), 1.23-1.18 (2H, m), 1.03-0.98 (2H 

, m); 

MS (FAB) m/z: 397 [M+H]+. 

[0064] (##0J1 2) (4S)-4-^$ J V\l K P 7 ̂  >-2(3H)-^ > 

O 

[0065] 
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[<bi4] 

xy*™' 
[0066] /<<>'>?>'U[(3S)-5-^^r Vj K 7 tl KP 7 7 >-3--Y — S (600mg 

% 2.55mmol) 0T KP77> (6mL) ^;mtCT20w%/,v;7V0 

Aj^ijl (60mg) £jbn*.N &M%foTlZT2ftm&ftLtc0 ^IZT * * S -)l> 

(60/xL) ZMTL, frm%%,TlZ-C2&m&WLtCo K3i§tC 

y P&£ Us h7bKP77 

[0067] (#«IJ13) (3S,4S)-3-7$ y-4-t KP^S/y t: KP7^>-2-(3H)-^> 

[0068] [<b!5] 

OH 

[0069] [(3S,4S)-4-t KP+W-^^yf t: KP77>-3-^^]^Jb/^ > 

St'OvJU (Bioorg. Med. Chem. Lett. 2002, 12, 325-328.) (94.8mg% 0. 

377mmo L) ©i^-Jb (5. 0mL) mfelZ, ^tCT20%7.KiMb/^ ̂ 0 A-j^ 

H (9.5mg) 7KHm^~K I1^1CT30^¥4$# T;M£]£-tz^ 

-f h;Jl)§KJ;yp&£U MET, £ d t IZ <£ y N flSia)illElb 

^ (44. 2mg) £?#fc„ 

[0070] (#%0IJ14) (3S,4R)-3-T7< y-4-H KP^rS/^L KP7^>-2-(3H)-^> 

[0071] [<b16] 
o 

NH, 

OH 

[0072] [(3S,4R)-4-t KP+y-2-^^Vr h7b K P 7 =j >-3—f > 

(Bioorg. Med. Chem. Lett. 2002, 12, 325-328.) (122mg% 0.4 

86mmo L) (5. 0mL) femz, ^^CT20%7.RgHb/^^O A-j^H 

(12.2mg) £jbn*.N TKHKU^T, 11^X30^^1# L/c„ ^$1 £ 1z 7-T 

S>JtM^J;yp&£U ;IJ±T mm%^£TZZtlz£ y, ffiM©;fi§E<fb£-

(85.4mg) *%tz0 
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[0073] 1 ) 4-(5-{(1R)-1-[4-(i>^P70PL0>;U^>;U/K->;U)7xy^ri>]70P 

,2,4-^~ J[/)-2-y )[/^ P-N-[(3S, 4R)-4- L h'P + 

isT h L KP 7 >-3-^T JU]/NS>X77$ K\ &cfcf\ 4— (5-{(1R)-1 -[4— ( 

0 P 7°P 7 m y ^>]7°P L°JU}-1, 2, 4-^ T7 x/-JU-3-

-f J[/)-2-y )[/^ P-N-[(3R, 4S)-4-L KP + i/j KP7 7 >-3—f JU]^< 

K 

[0074] [<fb17] 

[0075] (410mgN 1.00mmol) * T)\sfc)\sA7 $ 

K (4mL) ^tCT1-L KP^^>1/ K 'J T7 V-)\s—fr%Mt} (153m 

gN 1. 00mmoL) £ <£t/N-(3-yp< 7 7°P L°JU)-N' $ 

K±mll±m (383mg% 2.00mmoL) *j]U^tc0 30^*1# Ltc^ (3RS,4 

SR)-4-77 $yfh7tKP77 y-3-^—Jly (J. Org. Chem. 1997, 62, 4197 

.) (155mg% 1.50mmoL) H/mtCTM^30^re^i^ L/c0 JXJ^A/S^TK 

K 'J 0 U %b 

»M^huoAT-$£:itL/co MJ±T 
, h^7-r- (^ 

: M£x^JU = 50 : 50-»0 : 100, v/v) tllElb 

£•$) (241 mgN JR$ : 49%) £?#fc0 

1H-NMR (400MHz, CDCL3) 5 ppm: 

8.20 (1H, t, J = 8 Hz), 8.04-7.95 (3H, m), 7.87 (1H, d, J = 12 Hz), 7 

.04 (2H, d, J = 9 Hz), 6.97-6.87 (1H, m), 5.53 (1H, t, J= 6 Hz), 4.44 

-4.37 (2H, m), 4.22 (1H, dd, J = 8, 6 Hz), 4.15 (1H, dd, J = 9, 6 Hz) 

, 3.84-3.72 (2H, m), 3.19-3.16 (1H, m), 2.63-2.55 (1H, m), 2.35-2.18 
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(2H, m), 1.23-1.10 (5H, m), 1.03-0.96 (2H, m); 

MS (FAB) m/z: 496 [M+H]+. 

[0076] 4-(5-{(1R)-1-[4-(:>^ P7°P JU/^-JU) 7 x 7 

)\y}-\,l,4-^^VTsJ—)\y-3—r;U)-2-7>/U^P-N-[(3R,4S)-4-t; KP^> 

=r KP7^>-3-^;U]^>X77$ K 

[0077] [<fb18] 

[0078] #^iJ11Tl#^tl/cjb^ (396mg% 1.00mmoL) ®N, N-^ T)\sfc)\sA7 $ 

gs 1. 00mmoL) 33 <£t/N-(3-yp< J 7°P L°JU)-N' $ 

K±mll±m (383mg% 2.00mmoL) £2jPa.fc0 30^*1# Ltc.^ (3S,4R 

)-4-7$yrh7t:KP77>-3-^-Jb (J. Org. Chem. 1997, 62, 4197. 

) (155mg% 1.50mmoL) L/c0 

Mtx^;u-e3[g]aaiL, K >J OATK 
^33^^10%^^^^^ h U ^A«L/"CO }1J±TS 

h^7-f- (^* 

Ht> : M|x^;u = 50 : 50-»0 : 100, v/v) Z> Z t IZ £ y N tl§Elb£-

$l (393mg% J» : 82%) £?#fc„ 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.19 (1H, t, J = 8 Hz), 8.02-7.97 (3H, m), 7.87 (1H, dd, J = 12, 1 Hz 

), 7.05 (2H, d, J = 9 Hz), 6.95-6.87 (1H, m), 5.76 (1H, q, J= 7 Hz), 

4.44-4.37 (2H, m), 4.21 (1H, dd, J = 10, 5 Hz), 4.15 (1H, dd, J = 10, 

5 Hz), 3.82 (1H, dd, J = 10, 3 Hz), 3.75 (1H, dd, J = 10, 3 Hz), 3.3 

2 (1H, d, J = 2 Hz), 2.63-2.57 (1H, m), 1.92 (3H, d, J = 7 Hz), 1.22-

1.19 (2H, m), 1.03-0.98 (2H, m); 

MS (FAB) m/z: 482 [M+H]+. 

o 

OH 
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[0079] 3 ) 4-(5-{(1R)-1-[4-(*>£ • 7°P tfJU^JU/^-JU) 7x;^>]if 

;U}-1,2,4-^^rHty>x/->'U-3—r;U)-2-7>/U^P-N-[(3S,4R)-4-L KP^> 

=r KP7^>-3-^;U]^>X77$ K 

[0080] [<fb19] 

[0081] #^iJ11Tl#^tl/cjb^ (396mg% 1.00mmoL) * T)\sfc)\sA7 $ 

gs 1. 00mmoL) 33 <fctfN-(3-$;* 7 7°P L°JU)-N'-JiT)\^12)^J^ < 

K±mll±m (383mg% 2.00mmoL) *j]U^tc0 30^*1# Ltc^ (3R,4S 

)-4-7$yTh7tKP77>-3-tf-Jl/ (J. Org. Chem. 1997, 62, 4197. 

) (155mg% 1.50mmoL) IH/mtCTM^30^^^;^ Ltca 

Mtx^u-e3[g]atjHu K U OATK 
^33^^10%^^^^^ h U ^A«L/"CO }1J±TS 

h^7-f- (^* 

Ht> : M|x^;u = 50 : 50^0 : 100, v/v) T?H^f £ d £: til <£ tl§Elb£-

m (410mgN W : 85%) £?#fc0 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.20 (1H, t, J = 8 Hz), 8.04-7.97 (3H, m), 7.87 (1H, dd, J = 12, 1 Hz 

), 7.06 (2H, d, J = 9 Hz), 6.97-6.87 (1H, m), 5.76 (1H, q, J= 7 Hz), 

4.46-4.38 (2H, m), 4.22 (1H, dd, J = 10, 5 Hz), 4.15 (1H, dd, J = 10, 

5 Hz), 3.82 (1H, dd, J = 10, 3 Hz), 3.75 (1H, dd, J = 10, 4 Hz), 3.2 

1-3.18 (1H, m), 2.65-2.56 (1H, m), 1.92 (3H, d, J = 7 Hz), 1.24-1.18 

(2H, m), 1.04-0.98 (2H, m); 

MS (FAB) m/z: 482 [M+H]+. 

[0082] (^fifefflH) 4-(5-{(1R)-1-[4-(^ p 7°p ¥)\st))\stf—)\s) 7 m 7 ̂ >]7°P 

4-^^r-^fVTsJ—JI/-3--< JU)-2~7 P-N-[(3R)-2-^^T7TL K 

o 

OH 
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KP7 7>-3-^Jb]^>X7$ K 

[0083] [<fb20] 
G 

dihs-v. 
[0084] #^lJ8Tl#^tl/cjb^ (410mgN 1.00mmoL) ®N, N-^T)\sfc)\sA7 $ 

K (5mL) mmz, ^tCT1-L KP^>^>X/ K 'J TX/-JU~7K^ (153m 

gs 1. 00mmoL) £ <£t/N-(3-y J 7°P L°JU)-N' $ 

K±mll±m (383mg% 2.00mmoL) £2jPa.fc0 |W^CT30£f^I# Ltc<£, (3R)-3 

-7 $ y 'y t: KP7 7 >-2(3H)-^ (206mg% 1.50mmoL) fc^t/h'Jx 

(140^U 1. 00mmoL) p^ 11 30^*1# L/c0 K 

K 'J OATK^^JP;^ M£x^u-e3[g]adi 
U t#^ti/c^]l^10%#^7K-e}$t}m »M^K'JOA-e|g'J:#L/c 
o MJ±~K 'J t> f)\/t) 7A^P7 K^'^7 

-T- : 0^1^ = 95 : 5-»50 : 50, v/v) £ d £ IZ £ y 

, tllElblir^ (382mg% J» : 77%) £?#fc„ 
1H-NMR (400MHz, CDCL3) 5 ppm: 

8.21 (1H, t, J = 8 Hz), 8.03-7.96 (3H, m), 7.89 (1H, dd, J = 13, 1 Hz 

), 7.42-7.24 (1H, m), 7.04 (2H, d, J= 9 Hz), 5.53 (1H, t, J = 7 Hz), 

4.74-4.71 (1H, m), 4.56 (1H, t, J= 9 Hz), 4.41-4.34 (1H, m), 3.01-2.9 

4 (1H, m), 2.63-2.57 (1H, m), 2.40-2.20 (3H, m), 1.22-1.18 (2H, m), 1 

.15 (3H, t, J= 7 Hz), 1.02-0.97 (2H, m); 

MS (FAB) m/z: 494 [M+H]+. 

[0085] 5 ) 4-(5-{(1R)-1-[4-(^ p 7°p £°)\st) 7 x J ^>]7°P 

,2,4-^~ T7 x/—JU-3-^f J[/)-2-y )[/^ P-N-[(3S)-2-;t ̂ VT K 

KP7^>-3-^;U]^>X77$ K 

[0086] 
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Dfb2i] 
O: 

H,C- Jls. -4° 
r 

[0087] #^lJ8Tl#^tl/cjb^ (410mgN 1.00mmol) ©N, N-^$ 

K (5mL) IgfeSZs ^SKTI-t: KP^>^>X/ K 'J 7x/-Jls-7kffiyo (153m 

gs 1. 00mmoL) £ <£t/N-(3-y J 7°P L°JU)-N'-JLT)\st>)\stfV4 $ 

K±mll±m (383mg% 2.00mmoL) £2jPa.fc0 |W^CT30£f^I# Ltc<£, (3S)-3 

-7$ 7 V\1 KP7^>-2(3H)-^>^^b7K^II±^ (270mg% 1.50mmoL) 

K *JJLT)\s7$y (14 0^U 1. 00mmo L) £2JP*.N 11 30^*1# L 

fco K 'J M£x^ju-e3 
maaiu t#^ti/c^)i^i0%#^7K-e^}m »M^K'jOA-eig 
!):# L/co MJ±~K WbtltcBfe £:> 'J P V K 

^77-f — (^+f> : M|x^;u = 95 : 5^50 : 50, v/v) £ d £ 

ic^y, (390mg, um-.Wo) *mtc0 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.22 (1H, t, J = 8 Hz), 8.03-7.96 (3H, m), 7.89 (1H, dd, J = 13, 1 Hz 

), 7.42-7.37 (1H, m), 7.04 (2H, d, J= 9 Hz), 5.53 (1H, t, J = 7 Hz), 

4.74-4.71 (1H, m), 4.56 (1H, t, J= 9 Hz), 4.41-4.34 (1H, m), 3.01-2.9 

4 (1H, m), 2.63-2.57 (1H, m), 2.40-2.20 (3H, m), 1.22-1.18 (2H, m), 1 

.15 (3H, t, J= 7 Hz), 1.02-0.97 (2H, m); 

MS (FAB) m/z: 494 [M+H]+. 

[0088] (^MJ 6 ) 4-(5-{(1R)-1 -[4-(-> 0 P 7°P tfJUtl -JU) 7 x 7 ̂  *>] 7°P 

t°)\y}-l2,4-^^r+)-^Tx/-JU-3—f)\y)-2-7)\y^U-N-[(3S)-5-^^VT K 

KP7^>-3-^;U]^>X77$ K 

[0089] [<fb22] 
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[0090] (218mg% 0.531 mmo L) ©N, N-^T)\sfc)\sA7 $ 

K (3mL) ^tCT1-L KP^>^>X/ K <J 7 V-JU-TK®^ (81.3 

mgN 0. 531mmoL) &* T )\s7 J -JLj-)\st> )\stfV 4 

$ K±mll±m (204mg% 1.06mmoL) *1]WXtc0 |W|^tCT30^re^i^ L7c?j|N 

^iJ12Tl#^tl/c(4S)-4-77$ y i/'L K• 7 ̂  >-2(3H)-^ > (76mg% 0.797mmoL 

) (DT K ^ t: KP 7 ̂  11^X^30^*1# L/co 

K 'J 0 ATK^^JP;^ ^x^;i/-e30aai U 
t#^ti/c^]l^10%#^7K-e}$t}m mMfMi- h U ^A«L/-c0 M 
J±~K t§ ̂  :> 'J t> f)\/t) 7A^P7 h^77<-

(/s^Ht> : M|x^;u = 95 : 5^50 : 50, v/v) £ d £: IZ £ y N *1 

lElblir^ (88.7mg% J» : 34%) £?#*:„ 
1H-NMR (400MHz, CDCL3) 8 ppm: 

8.20 (1H, t, J = 8 Hz), 8.03-7.97 (3H, m), 7.89 (1H, dd, J = 13, 2 Hz 

), 7.05-6.96 (3H, m), 5.53 (1H, t, J= 7 Hz), 4.98-4.88 (1H, m), 4.66 

(1H, dd, J = 10, 6 Hz), 4.37 (1H, dd, J = 10, 4 Hz), 3.01 (1H, dd, J 

= 18, 8 Hz), 2.67-2.55 (2H, m), 2.35-2.19 (2H, m), 1.23-1.10 (5H, m), 

1.02-0.97 (2H, m); 

MS (FAB) m/z: 494 [M+H]+. 

[0091 ] 7 ) 4— (5— {(1R)—1 —[4— (0 P 7°P £°)l>t) 7 x J *>] 7°P 

L°;U}-1,2,4-^^rHty77x/->'U-3—r;U)-2-7>/U^P-N-[(3R)-2-^^r7 fcfP 

'J y>-3-^;U]^>X77$ K 

[0092] [<fb23] 
G 

[0093] ##0J8-e?#£*lfc<b£^ (345mg% 0.840mmoL) ©N, N-*/T)\sfc)\sA7 < 

K (4mL) j&ffiz, ^SKTI-t: KP^^>1/ h 'J 7xJ-)\y~%Wki (129m 

gs 0. 840mmo L) £J:tfN-(3-$;* ?Jl,7$ J 7°P L°JU)-N' 
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$ Vmm (242mg% 1.26mmoL) £2jPa.fc0 |W^CT30£f^I# Ltc^ (3R) 

-3-7 $ y tfp 'J V >-2-^ > (101 mg% 1.01mmoL) £jbPa.N HD;^CTM^30:fr 

mW^Ltco JxJ^tC7K£<£t/Mj^@£7KSl^- K 'J 0A7R}§}t^JP^s Ml 

x^-esmaaiu 
0A-e^#L/co MJ±~K 

^•?h^77< - (Mix T)\y : y £ y —;u = 100 : 0-»90 : 10N v/v) "elf 

m-rac^c^y, ti§Eibi=r^ (285mg, JM = 69%) *mtz„ 

1H-NMR (400MHz, CDCL3) 5 ppm: 

8.21 (1H, t, J = 8 Hz), 8.03-7.96 (3H, m), 7.87 (1H, dd, J = 12, 1 Hz 

), 7.34-7.27 (1H, m), 7.04 (2H, d, J= 9 Hz), 5.98-5.90 (1H, m), 5.53 

(1H, t, J= 6 Hz), 4.62-4.55 (1H, m), 3.50-3.45 (2H, m), 2.97-2.89 (1H 

, m), 2.63-2.57 (1H, m), 2.35-2.19 (2H, m), 2.18-2.05 (1H, m), 1.23-1 

.17 (2H, m), 1.14 (3H, t, J = 7 Hz), 1.04-0.97 (2H, m); 

MS (ESI) m/z: 493 [M+H]+. 

[0094] (^Steffll 8 ) 4-(5-{(1R)-1 -[4-(:> 0 • 7°• tfJUtl JU^—JU) 7 x S *>] 7°• 

\^)\y}-\,l,4-^^V7sJ—)\y-3—(J\s)-2-7 J\sj a-H-[(3S)-2-J ̂ rV fcfp 

'JSs>-3—fJU]^<yX7< K 

[0095] [<fb24] 

[0096] #^iJ8Tl#^tl/cjb^ (345mg% 0.840mmoL) m,n~is * T)\sfc)\sA7 < 

K (4mL) K 'J 7xJ-)\y-%Wki (129m 

gs 0. 840mmo L) £<£t/N-(3-yy J 7°P L°JU)-N'-JLT)\st>)\stfV4 

< FikMik (242mg% 1.26mmol) £2jPa.fc0 |W^CT30£f^I# Ltc<£, (3S) 

-3-7 $ y tfp 'J V >-2-^ > (101mgN 1.01mmoL) £jbPa.N |W|^tCTM^30^ 

P^I#L/c0 h 'J 7 A7R;§}t^JP^s Ml 

x^-esmaaiu 

o 
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- (Mix T)\y : y $ J ~)l = 100 : 0-»90 : 10N v/v) "elf 

mt&ztiz&v, (225mg, w.w%) *mtc0 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.21 (1H, t, J = 8 Hz), 8.03-7.97 (3H, m), 7.88 (1H, dd, J = 12, 1 Hz 

), 7.34-7.27 (1H, m), 7.03 (2H, d, J= 9 Hz), 5.81-5.75 (1H, m), 5.53 

(1H, t, J= 6 Hz), 4.63-4.55 (1H, m), 3.51-3.42 (2H, m), 2.96-2.88 (1H 

, m), 2.64-2.56 (1H, m), 2.35-2.19 (2H, m), 2.18-2.05 (1H, m), 1.23-1 

.17 (2H, m), 1.14 (3H, t, J = 7 Hz), 1.03-0.97 (2H, m); 

MS (ESI) m/z: 493 [M+H]+. 

[0097] (^MJ9) 4-(5-{(1R)-1-[4-(:>^ P7°P 7 x y ̂ >]7°P 

L°;U}-1,2,4-^^rHty77x/->'U-3—r;U)-2-7;U^P-N-[(3S,4S)-4-L KP^ 

5/-2-^ + VT K^L KP7^>-3-^;U]^>X77$ K 

[0098] [<fb25] 

[0099] #^iJ8-e-^J55c L/c4-(5-{(1R)-1-[4-(i>^ P 7°P )\s7$—)\s) 7x7^ 

is ] 7° P \f.)U} -1, 2,4-^ ̂ +t V 7 V—)1/-3- 'f JU) -2- 7)UX P £,t ̂ 11 (103mg 

% 0. 252mmo L) CDN, N-yy ̂ JU^JUA T7 $ K (0. 5mL) ^tCT1-L 

KP^>^>X/ K 'J 7sJ—)\s—(46.1mgN 0.301mmol) £ <£t/N-(3-:y 

y J 7°P L°;u)-N' ^ K^^ (57.7mg% 0.301mm 

oL) Z1JU7L, m)&lZT3Qftmmn [stem, #^J13-e^L^c(3S,4S)-3-7' 

$ y -4-1 K P + y y t: K P 7 7 >-2-(3H)-^ > (44. 2mg) 

JL/A75 K (1. 0mL) H^tCTHtC30^^^ Ltca 

£2JP^ M|x^;u-e2[g]aai U K 'J OA 

mMtWtl- h U ^A«L/"Co MJ±T 

, ?#£ftfcglz6£*>lJ2j4tJl/*J;7A?P^ h^77<- (^ 

o 

OH 
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: M|x^;u = 70 : 30^30 : 70, v/v) "CHiSlf£ Id U N tllElb 

&%} (48. 5mg% J» : 38%) £?#*:„ 

1H-NMR (500MHz, CDCL3) 8 ppm: 

8.21 (1H, t, J = 8 Hz), 8.06-7.97 (3H, m), 7.92 (1H, dd, J = 13, 1 Hz 

), 7.64-7.57 (1H, m), 7.04 (2H, d, J = 9 Hz), 5.54 (1H, dd, J = 7, 6 

Hz), 5.40-5.38 (1H, m), 4.69-4.60 (2H, m), 4.57-4.51 (1H, m), 4.21-4. 

14 (1H, m), 2.63-2.57 (1H, m), 2.36-2.20 (2H, m), 1.22-1.18 (2H, m), 

1.15 (3H, t, J = 7 Hz), 1.03-0.97 (2H, m); 

MS (ES) m/z: 510 [M+H]+. 

[0100] 1 0) 4-(5-{(1R)-1-[4-(f>^P7°PL0>;U^>;U/K->;U)7xy^ri>]x 

TJl/J-l, 2,4-^ y T7 V —JU-3-^f J[/)-2-y )[/^ P-N-[(3R)-2-^ V fcfP 

'J y>-3-^;U]^>X77$ K 

[0101] [<fb26] 

[0102] #^iJ11Tl#^tl/cjb^ (355mg% 0.896mmoL) (DN, N-Ss * 

7mgs 0. 896mmoL) £<£t/N-(3-yy T)\s7$ J 7°P L°JU)-N'-JiT)\st))\s-fcV 

(258mg% 1.34mmoL) £JpXtc0 30^*1# Ltc.^ (3 

R)-3-77$ y tfP 'J y>-2-^ > (108mg% 1.07mmoL) ^JPxN |W|;mtCT||tC30 

M£x^ju-e5[g]atJH U tzMWtM 
zmummmi- K >J mMtmi- K 
'JOA-e&'JtL/co MJ±~K 

tllElblir^ (14.3mg, J»:3%) £?#*:„ 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.21 (1H, t, J = 8 Hz), 8.02-7.97 (3H, m), 7.87 (1H, dd, J = 12, 1 Hz 

o 

— (Mtx^JU : ;u = 100 : 0-»90 : 10N v/v) T? 
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), 7.34-7.30 (1H, m), 7.05 (2H, d, J= 9 Hz), 5.78-5.74 (2H, m), 4.62-

4.54 (1H, m), 3.49-3.45 (2H, m), 2.98-2.89 (1H, m), 2.64-2.57 (1H, m) 

, 2.17-2.07 (1H, m), 1.92 (3H, d, J = 7 Hz), 1.22-1.18 (2H, m), 1.03-

0.97 (2H, m); 

MS (ESI) m/z: 479 [M+H]+. 

[0103] 1 1) 4-(5-{(1R)-1-[4-(f>^P7°PL0>;U^>;U/K->;U)7xy^ri>]x 

TJl/J-l, 2,4-^~ y T7 V —JU-3-^f J[/)-2-y )[/^ P-N-[(3S)-2-^ V fcfP 

'J y>-3-^;U]^>X77$ K 

[0104] [<fb27] 

[0105] #^iJ11Tl#^tl/cjb^ (355mg% 0.896mmoL) (DN, N-Ss * 

7mgs 0. 896mmoL) £<£t/N-(3-yy T)\s7$ J 7°P L°JU)-N'-JiT)\st))\s-fcV 

(258mg% 1.34mmoL) £JpXtc0 H^KT30#^4f# (3 

S)-3-77$ y tfP 'J Vy-2-J$ y (108mg% 1.07mmoL) ^JPxN |W|;mtCT||tC30 

M£x^ju-e5[g]atJH U 
zmummmi- K >J oA7kmfa&£W0%&ik7k?)m%s mMtmi- K 
"JOA-e^iL/c„ MJ±~K 

tllElblir^ (257mg% J» : 60%) *%tz0 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.21 (1H, t, J = 8 Hz), 8.08-7.96 (3H, m), 7.87 (1H, dd, J = 12, 1 Hz 

), 7.38-7.30 (1H, m), 7.06 (2H, d, J= 9 Hz), 5.90-5.75 (2H, m), 4.64-

4.55 (1H, m), 3.53-3.43 (2H, m), 2.98-2.89 (1H, m), 2.68-2.57 (1H, m) 

, 2.19-2.07 (1H, m), 1.92 (3H, d, J = 7 Hz), 1.25-1.17 (2H, m), 1.09-

0.96 (2H, m); 

MS(ESI) m/z: 479 [M+H]+. 

o 

— (Mtx^JU : ;U = 100 : 0-»90 : 10N v/v) T? 
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[0106] 1 2) 4-(5-{(1R)-1-[4-(i>^P70PL0>;U^>;U/K->;U)7xy^ri>]70 

P \^)\y}-\,2,A-^^VTsJ—JU-3—r ;U)-2-7;U^P-N-[(3S,4R)-4-t; KP 

^VJ K^L KP7^>-3-^;U]^>X77$ K 

[0107] [<fb28] 

[0108] #^iJ8-e-^J55c L/c4-(5-{(1R)-1-[4-(i>^ P 7°P JU/^XJU) 7i7 + 

] 7° P tf;U} -1,2,4-^ ^ T7 x/-;U-3—f J U) -2- 7 J U P £ ,t(9 9. 6m 

gN 0. 243mmoL) CDN, T7 $ K (0. 5mL) ^tCT1-L 

KP^>^>X/ K 'J 7V-^~(44. 6mg% 0.291mmoL) fcNJ:t/N-(3-y 

^JU;7^ 7 7°P L°;U)-N' -JLT)\yi2)\y^V^ $ K±^II±^ (55. 8mg% 0.291mm 

oL) Z1JU7L, m)&lZT3Qftmmn [stem, #^iJ13T'1=r$L/cffiii0(3S,4R) 

-3-7$y-4-t KP+y^t KP7 7>-2-(3H)-^> (85.4mg) 0N,N-^y 

T7 $ K (1.0mL) IH/mUCTMtC 3 0 Ltc0 Jx 

J^^CTK^JP;^ M£x^ju-e2[g]atJH U 

K 'J 7 A7K;§}ta cfc K 'J 

o MJ±~K M^aiU % 'J t> f)\/t) 7A^P7 K^'^7 

-r- (^+f> : ^11x^ = 70 : 30^30:70, v/v) £ Z t iZ £ 

y, (22.5mg% J» : 18%) £?#*:„ 

1H-NMR (500MHz, CDCL3) 8 ppm: 

8.20 (1H, t, J = 8 Hz), 8.02-7.97 (3H, m), 7.89 (1H, d, J = 12 Hz), 7 

.35-7.28 (1H, m), 7.04 (2H, d, J = 9 Hz), 5.53 (1H, dd J = 7, 6 Hz), 

4.09-4.86 (2H, m), 4.54 (1H, dd, J= 11, 1 Hz), 4.49 (1H, d, J = 11 Hz 

), 2.64-2.56 (2H, m), 2.36-2.20 (2H, m), 1.22-1.17 (2H, m), 1.15 (3H, 

t, J = 7 Hz), 1.02-0.98 (2H, m); 

MS (ES) m/z: 510 [M+H]+. 

[0109] 1 3) 4— (5— {(1R) — 1 —[4— (P 7°P — 7i//:t;>>]x 

Q 

OH 



WO 2013/018675 28 PCT/JP2012/069098 

h7t KP7 7>-3-^Jb]^>X7$ K 

[0110] [<fb29] 
o 

OH 

[0111] ##0J11-e?#£*lfc<b£-$] (343mg% 0.864mmoL) 0N,N-$/7fWA7 

$K (4mL) ^SKTI-t: KP*S"<>X/ K 'J T V-JU-TK®^ (13 

2mg% 0. 864mmoL) £J:tfN-(3-$;* J 7°P L°JU)-N' -x^JU^JU/Ify 

-f^Ki^It^ (249mg% 1.30mmoL) £2jPa.fc0 30^*1# L/c^, (3 

R,4R)-4-7$7rh7t:KP77>-3-^- Jb (J. Org. Chem. 1997, 62, 41 

97.) (181mg% 1.30mmoL) focfct/ K 'J < > (181 /xLs 1.30mmoL) * 

iPx, H^CTMK30^JI#L/co K 'J 

OATK^^JP^ B^i^ji/-e3iiiaaiU £i0%&J&*-e 

mMtmi- h U ^A«L/"Co MJITs tfbti/c 

01*6 £s> 'J i^7A^P7 K?'^7 -f - (^*+f> : ^11x^^ = 50 : 5 

0^0:100, v/v) tl§Elbl=r^ (240mg% JR$ : 58%) 

1H-NMR (400MHz, CDCL3) 5 ppm: 

8.20 (1H, t, J = 8 Hz), 8.02-7.96 (3H, m), 7.86 (1H, dd, J = 12, 1 Hz 

), 7.47-7.42 (1H, m), 7.05 (2H, d, J= 9 Hz), 5.76 (1H, q, J = 7 Hz), 

4.70-4.63 (1H, m), 4.54-4.49 (1H, m), 4.22 (1H, dd, J = 9, 8 Hz), 4.0 

7 (1H, dd, J = 10, 4 Hz), 3.87 (1H, dd, J = 10, 2 Hz), 3.72 (1H, dd, 

J = 9, 7 Hz), 2.63-2.57 (1H, m), 2.29-2.23 (1H, m), 1.92 (3H, d, J= 7 

Hz), 1.22-1.18 (2H, m), 1.03-0.98 (2H, m); 

MS (FAB) m/z: 482 [M+H]+. 

[0112] 1 4) 4-(5-{(1R)-1-[4-(i/^PXP^^Jb/f-Jb)7x7^i/]l 

fJb}-1,2,4-7r+ti/7V-Jb-3-T>'U)-2-7>'U^P-N-[(3S,4S)-4-t; KP* 
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h7t KP7 7>-3-^Jb]^>X7$ K 

[0113] [<fb30] 
G 

r 

[0114] #^lJ11Tl#^tl/cjb^ (343mg% 0.864mmoL) CDN, U-i/ ^ T7 

$K (4mL) ®mz, ^tCT1-L KP*^>x/h 'J J7 V-JU-TK®^ (13 

2mg% 0. 864mmoL) £J:tfN-(3-$;* ̂ JU;7^ J 7°P L°JU)-N' -x^JU^JU/Ify 

(249mg% 1.30mmoL) £2jPa.fc0 30^*1# L/c^, (3 

S, 4S)-4-7 $ 7 T h 7 t K P 7 7 >-3-^-Jb (J. Org. Chem. 1997, 62, 41 

97.) (181mg% 1.30mmoL) focfct/ K 'J < > (181 /xLs 1.30mmoL) * 

iPx, |W|^tCTII^30^^m#L/co h 'J 

OATK^^JP;^ ^x^;i/-e3HiaaiLs ?#£*ifc#$ui £i0%&^*-e 
)%m%, mMtmi- K U ^A«L/:0 MJ±~K ti§bti/c 
01*6 £s> 'J i^7A^P7 h?'^7 -T - (^*+f> : 0^x^ = 50 : 5 

0^0:100, v/v) tl§Elbl=r^ (275mg% JR$ : 66%) 

zmtc0 
1H-NMR (400MHz, CDCL3) 8 ppm: 

8.21 (1H, t, J = 8 Hz), 8.02-7.96 (3H, m), 7.87 (1H, dd, J = 12, 1 Hz 

), 7.47-7.42 (1H, m), 7.05 (2H, d, J= 9 Hz), 5.76 (1H, q, J = 7 Hz), 

4.70-4.63 (1H, m), 4.54-4.49 (1H, m), 4.23 (1H, dd, J = 9, 8 Hz), 4.0 

7 (1H, dd, J = 10, 4 Hz), 3.88 (1H, dd, J = 10, 2 Hz), 3.72 (1H, dd, 

J = 9, 7 Hz), 2.63-2.57 (1H, m), 2.15 (1H, d, J = 5 Hz), 1.92 (3H, d, 

J = 7 Hz), 1.22-1.18 (2H, m), 1.03-0.98 (2H, m); 

MS (FAB) m/z: 482 [M+H]+. 

[0115] (§!&IJ0IJ) 

b£*g, ?Ut90gN h 0 P P 7°>34g% 

)\sP -X20g£ £ XfXT7 'J >11V V* 0 A1 g£ 7" b > V— L td&s 
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mm t><m *> ti & 0 

[0116] (Mm®) 1 ) vOTvOGTT (oral glucose tolerance test) 

»L^^^1mg/mL0}I^tC^^J;9tC^;l^^I^L/Co £#14057 

/BL6JVOX (0^5^I7 — )l/X 'J s<—£6®fi$AN ̂ SMfftT'Aipr 

93!fc&fre>i35Efc&'c®ELfco 
ns&u 1 mm^b 1 Ltz0 

tN/co fbn"^!!KS&£10ing/kg£:&£> J: ? tC$IP 

&^L/c0 PiftftBmtCtt0.5w/v%^^>iU-tz>iUP-X)^^^U/co ^P 

izm&m-fripb30#^tc30w/v% 
P-X^^IOmL/kg-e^P^^L/co 30£\ 60^ 

N 120^=1 tCSt$M^x££&lfill!:fT^7co £SIX U 7c Jfil)& £511/0 L 

% GLucoroder-GXT 7 y KT1 -f —) T'lfaillfn^'fOi (mg/dL) £>UJ 

^L/co »J*15£\ 30 #N 60#, 120M©tt 

fit^^TAUC (mg/dL -min) £JltilU/co ^£fctt£AUC¥i£Mit£Wai L 

, £ik$£ LAUCffi"F$ (%) fcgaiU ^0^1^ L/c0 

[0117] 8N 1 0, 1 3 0lbl^&5%JU±15%^0AU(Mg 

2, 4 ~ 7 N 9, 1 1, 1 2 N 1 4<ZMb^$Jl±15% 

^LtCDAUCffiT^S^L/co 

[0118] (litlMiJ 2 ) 7'>h oGTTi^iMiJfc J: t/lto^bl^}f Jf 

Ib-ptlWlU (0. 5w/v%/ -^JU'tzJUP-7.£/cfc£20w/v%"> ̂ pf 

*Xh'J>) 4^1~10mg/mL©)Ij£lC&£J:?lC!S>SU 

N }x#/^£I|elllit~;2>o SM^tiZucker fatty 7'> h (0^^-^ — JUX UA'—) 

S/c&Zucker daiabetic fatty(ZDF) 7'> h (0^^1" — JUX 'JA'—) % £#1 

0~i8®s$£^ffl"t£o ^o)20futcifli||^ itm, Mtpj yxv yiiizm 

M0CDfu0150#bItCi|fe#;S:tT9o 7 '> K tCfu^CD^/itC cfc o TIJ5 
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*1 £~5mL/kg-eH• U t ©30#*!tC25~50w/v% 

^u=i-x;#>S£4mL/kgT-|£P&^-t£o <?)\s-i-x 

&^5#fik ?>=I-X&^30N 60, 12033<£OM80#*i^ ^ v hJSttSlftc£ lJ 

fr90 t#^ft/clfll)S£3S/0^7O;7Xv£#|| LN 7°^XvifaM'(iji£GLucorocle 

r-GXT KT^-T-) T?}D£-r£0 &aUC33tt£> ?>=l-X& 

^©iM^AUC^WtJH U vehicLe^^¥©ifll^LlAUCtCft-r^®T^ (% 

) £lb£^©^!]<>: LTH§E~t£o 

[0119] ±j£©;fr;£Tl#£ftfcMf £M^b^©ito^}j|Jt©>fJJ:^ffli\-g>0 

, &^H0tP^fr£>80m ^LT2 

40#r^^tc:fc^ifli£tT9o M^P7h^77 

[0120] mmn3) i3 mm (M) onmm^ 
Junko Ogawa, et aL, Life Sciences VoL.65, No. 12 pp. 1287-1296 (1999 

) tclEi6©^;i£#^LTM^b^©/S« (M) 

[0121] ^mn<Dit^mtc^(Dm^mz=amtsnm^ik^ 1 Misi, 2m 
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!t#©S6SS 
[1*^111] HKtt) : 

Dfbi] 
o 

R Hi, 

[-fb2] 

•es>y, 

R2ti, y^^SS/ctix^^uS-efe^) 

3 ti £ Ibi^] £ tc ti=t (D ft tC fF# 3 tit# £ i^o 

[Ii5f<lI2] JUT : 

4-(5-{(1R)-1 -[4-(-> o • 7°• tfJU2J ;U/K - ;u) 7 x 7 **>] 7°• tf 

)[/}-], 2,4-^ x/—Jly-3-^f J[/)-2-y )[/^ P-N-[(3S, 4R)-4- L 

KP*5>7^ K P 7 ̂  >-3--Y JU]^ y XT $ K ; 

4-(5-{(1R)-1 -[4-(-> 0 • 7°• tfJU2J ;U/K - ;U) 7 x 7 **>] 7°• tf 

)U}-1,2,4-* *+t *j T V—J1/-3--fJU)-2-7JU* • -N-[ (3R, 4S)-4- L 

K^hl K P 7 ̂  >-3-^f JU]^ > XT' $ K ; 

4-(5-{(1R)-1-[4-(*>£ • 7°p t°J\ytlJ\y^—J\y) 7x7 

;U-3—T;U)-2-7>/U^P-N-[(3R,4S)-4-L KP 

IfisT K^L KP7^>-3-^;U]^>X77$ K ; 

4-(5-{(1R)-1-[4-(*>£ P 7°P £°)l>t))l>tf=)l>) 7x7 

;U-3—T;U)-2-7>/U^P-N-[(3S,4R)-4-L KP 
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h7t KP7 7>-3-^Jb]^>X7$ K ; 

4-(5-{(1R)-1 -[4-(0 • 7°• fcfJU^ ;U/1f - ;U) 7 x 7 **>] 7°• tf 

;U} -1,2,4-^ *y T7 V -;U-3-^;U)-2-7;U^ •-N-[ (3R)-2-^ * V 

^ KP7^>-3-^;U]^>X77$ K ; 

4-(5-{(1R)-1 -[4-(-> 0 • 7°• fcfJU2J ;U/K - ;U) 7 x 7 **>] 7°• tf 

)U}-1,2,4-*+F VT V~JU-3--f JU)•-2-7JU• -N-[ (3S)•-2-* V 

^ KP7^>-3-^;U]^>X77$ K ; 

4-(5-{(1R)-1 -[4-(-> 0 • 7°• £°Jl>t) 7 x 7 **>] 7°• tf 

JU}-1,2,4-^ *+t *J T V—)u-3—r;U)-2-7 JU^ • -N-[ (3S)-5-^ * V 

^ KP7^>-3-^;U]^>X77$ K ; 

4-(5-{(1R)-1 -[4-(:> 0 • 7°• £°Jl>t) 7 x J *:>] 7°• tf 

;U} -1,2,4-^ *y T7 V -;u-3-^;U)-2-7;U^ •-N-[ (3R)-2-^ * V 

fcfP 'J y>-3-^JU]^>X:P$ K ; 

4-(5-{(1R)-1 -[4-(-> o P 7°P fcfJU^ ;U/K - ;u) 7 X y *] 7°• tf 

; U} -1,2,4-^ y T7 V -; u-3-^; U)-2-7; U ̂  •-N-[ (3S)-2-^ * V 

fcfP 'J y>-3-^JU]^>X:P$ K; 

4-(5-{(1R)-1 -[4-(-> o P 7°P fcfJU^ ;U/K - ;u) 7 x J **>] 7°P tf 

;U}-1,2,4-^*Hty77V-;U-3-^>iU)-2-7>'U^P-N-[(3S,4S)-4-L 

h*P^ri/-2-^ + Vf h7t KP7 7>-3-^JU]^>X7$ K; 

4-(5-{(IR)-I-[4-(*>? P 7°P fcfjua JUJ^XJU) 7 x y 

-1,2,4-tf *Ht^T7 y-;U-3->r ;U)-2-7 ;u^ • -N"[ (3R)-2-tf * V tf 

P 'J S/y-3-^J^^yXT^ K; 

4-(5-{(1R)-1-[4-(*>£ P 7°P 7x7 

-1,2,4-tf y T7 V'—^U-3—T JU)-2-7 M • -N-[ (3S)-2-tf * V tf 

nlJ i/ys-j )\s^yX7$ K; 

4-(5-{(1R)-1 -[4-(-> 0 P 7°P £°Jl>t) JU^—JU) 7 x 7 **>] 7°P tf 

;U}-1,2,4-^*Hty77y-;U-3-^>iU)-2-7>'U^P-N-[(3S,4R)-4-L 

h*P^ri/-2-^ + Vf h7t KP7 7>-3-^JU]^>X7$ K; 
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4-(5-{(1R)-1-[4-(*>£ • 7°P Jl/) 7x7 

-\,2,4-**W7V—)\/-3-'rJl/)-2-7Jl/^"P-N-[(3R,4R)-4-t: KP 

K^h: KP7^>-3—f)\y^yX7^ K;35<fctf 

4-(5-{(1R)-1-[4-(*>£ p 7°P 7x7 *:>]x^U} 

-1,2,4-^-*-|ty7y—Jl/-3->ni/)-2-7Jl/:tP-N-[(3S,4S)-4-t: KP 

K ^ tl KP7 7 >-3--< JUl^VX;7 $ K; 
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