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o) g olehel Fael, AAe] B A6l B AAlehl Ak, B uEe T gl #guE AL oh

FAIJUEF(60%, 0.97g), 3-(4-B2RHY)-1-Z23#2(1.0g) 2 W@ B Zrlo] =(0.69mL)2] #A1(24mL) NS,
7+4E ZFsboll A 7AIZE ek}, Ao Wz 3 Wk EghEol 3} U E 48N (50mL)S 718kaL, ol A EAle Yl
(100mL) & F=3t} F715S 5(0mL), 312 9FU0mL) & Al &8k, 5 A EF o7 Axgr. &= 7+etst
of THFAASI, FALE AE7hA Ayl ARvtE 2 I (EF 80 /oA Eqbe € =20/1)2 AAstH, 4-(3-WA %
ANZ2IHB 2 RHA(l.4g)S IS}

"H-NMR(CDCl,) ppm:

1.85-2.00(2H, m), 2.60-2.75(2H, m), 3.47(2H, t, J=6.2Hz), 4.50(2H, s), 7.00-7.10(2H, m), 7.20-7.45(7H, m)
(F1d 2)

4-(4-o gl d)-3-s| =S A ull = 4tw e

of2 e 7|ato A 1-HER-4-gdHlA(0.41mL) 9] Bl Ee}s] =2 FH(15mL)-&Holl, -78 Tl A 1.45mol/LY] tert-
FaeEn-dg &4(2.3mL)E 7FHE -78TCollA 1023F nwhs, whg-Eetao 4-X 2 -3-s| =S A Hl 4w d
(0.182)¢] HlEgts]| =2 FH(EmL)& N5 7Fllth. W atol] 4583t ant of 23 AstYEE FEA R =
& 7hetaL, oA BRI E R &P FE NS =2 AHT 5, o vt o7 A xstal Sl E e stell A =
7 AAYT. FAE A7 Y AzvtEad 9 (S8 A/ o EAL E=3/1) 2 GA 5o, v ghaA
(0.272)5 LA Do Hal g et2A)(0.27g)S We=(5mb)ol &alstar, &34H0.08mL) 3 10% ZehE7HE 2
(54mg)S& 7HTE TR 7 Sl A Aol A 18A13F mikghs, Zuj & of 3} A| 7 5kar, 7Hstel &5tk IAkE A
7HA Aq AwrtE 29 (&80 F/o EAtel €=3/1)2 G AlstaL, 4-(4-ol il d)-3-3| =F Al =4t w
(0.20g)= A

ot o
o

olo

rlo
o

e H

"H-NMR(CDCl,) 6ppm:

1.22(3H, t, J=7.6Hz), 2.62(2H, q, J=7.6Hz), 3.89(3H, s), 4.00(2H, s), 5.01(1H, s), 7.05-7.25(5H, m1), 7.47(1H, d,
J=1.6Hz), 7.56(1H, dd, J=1.6, 7.8Hz)

(F1d 3)

3-8l =B A =4 (4= 2 A )yl 2 Akl

o= B 7|5to| A 1-LdHLA|-4-B 2 R A(3.1g)¢] HEHS =EFH(70mL)& N, 78T A 1.45mol/L2
tert=F-8 el Fn-et £ N(11mL)S 7}t -78TC oA 5&3F Wk WSS 3tEo 4-¥ 20 -3-3| =5 A A E
(0.89g)°] HEZ =2 FH(15mL)& NS 7Heic Wulste] 3083 wiky Wb o550 ¥3} A3dey 589 9 =
S 7tstar, ofA EAtd 2 &Yt NS B2 A & B vl adlg o Axsta s Fdstel S
AAYT. LS A7 A7 A2utE 29 (§E 80 A/t ELbol "€=3/1)2 Ak, o] = d Wl gh2A](0.99g)
= dAA} Aoz O H I e-S-A4(0.99g) S W EHS-(10mL)ol &33taL, 10% ZetE7HEE2(0.302)S 7tk 4059
718kl A Aol A 24413 wRbeS SullE o] 2} A AL, FSkel w5tk xS A A A2 vfE )
(£ 8] Aal/o} N EAbo El=3/1)2 A A}, 3-8 =2 A]-4-(4-Z 2 Z A Al 22 €1 (0.50g)S L),

"H-NMR(CDCl,) §ppm:



=53] 10-0660738

1.02(3H, t, J=7.4Hz), 1.70-1.85(2H, m), 3.80-3.95(5H, m), 3.97(2H, s), 4.99(1H, s), 6.75-6.90(2H, m), 7.05-7.20
(3H, m), 7.47(1H, d, J=1.5Hz), 7.56(1H, dd, J=1.5, 7.8Hz)

(F1d 4)

3-8l =F A -4-[4-2-3|=F Ao Dl & |4l = A €

ol2 3 B 7|5l 2-(4-B 2RI D)l dLdH(1.7¢g)2] HEZS] =2 FFH(100mL)& N ell, -78CollA 1.45mol/L2]
tert—5F-8 gl Fn-Aek & N(12.6mL)S 7Flt} -78C oA 1087 wHkd Hb-E 5 S50 4-F 27 -3-3]| =2 A ¥l 24k
g(0.50g)9] HE 3] =2 FeH10mL)-& S 7Fith Wdsle] 30%3F wuks N E3-Eo 3 d3dny 589 2
& 7tetar, ol EAtd R &2 298 B2 A &, B bl g o2 A xsta, §vlE ekl &
FAADG. FALE A A A9 A2vE IS8 A/ oA EAE=1/3)2 AAste, vl d v gt& A
(0.282)Z LAt} folz gl d W e-2-4(0.28¢) 5 We-S(5mL)ol &k, 10% 57 2(0.14g)S 713} &
291718 Aol Al 1441 7F wiket & o & o A Astar, gHetstel S5 IALE AEahA AY A2vE
I (&Z8u: At/ EANE=1/1)E AAste], 3-3| =F A -4-[4-(2-3| =F A &) A [l 22k 2 (0.262)S DU

c}.
"H-NMR(CDCl,) sppm:

1.37(1H, t, J=5.9Hz), 2.84(2H, t, J=6.5Hz), 3.75-3.95(5H, m), 4.01(2H, s), 5.10(1H, s), 7.05-7.25(5H, m), 7.47
(1H, d, J=1.6Hz), 7.56(1H, dd, J=1.6, 7.8Hz)

2-Hl A A B2 2 HlA(0.20g), 550t 2ul+(0.026g), Fl%e] 84 H HEGS E2FA(ImL) S & e e Al oks
; A 2 gE A kS 4-o] AR el = 5] =(0.16g) 2] HEZS| =2 F T (2mL)& ol 7}akar, A-2-of A
30 Wk, WS EtES opn| 2 Ayt Ay ARvtE a9 (§E 8 B ESS| =2 F )R A5k,
Ol d vl eb2A1(0.23g) S EAth doiz dald v er-2 A = o §h-2(3mL) Z FG4H0. ImL)oll g3 sk, ZrjaFe] 10%
et E 7R RS 7hetar, AR 7IE Al A sk adkgith Sl E of 2 Al A, sl &k LS A
g7hA A9 g 2vte gy (EE8m): 3 E /A =1/1)2 AAse] 2-(4-0] 2Kl ) H5(0.10g)S AT}

"H-NMR(CDCl,) §ppm:

0.89(6H, d, J=6.6Hz), 1.75-1.90(1H, m), 2.43(2H, d, J=7.2Hz), 3.97(2H, s), 4.66(1H, s), 6.75-6.85(1H, m), 6.85-
6.95(1H, m), 7.00-7.20(6H, m)

4-0] AR R =L 3| = 2o 4-0] AT R EA =L S =5 Agate], File] 59 FAT WHOoR BIIHFES
SFA] z‘slh:}
H O M

"H-NMR(CDCl,) §ppm:

1.31(6H, d, J=6.1Hz), 3.93(2H, s), 4.50(1H, heptet, J=6.1Hz), 4.72(1H, s), 6.75-6.85(3H, m), 6.85-6.95(1H, m),
7.05-7.20(4H, m)

GFad 7

_10_
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2-(4-c SA )=

4-o| HEA B2 R lA(1.5g), B4t 1ul#(0.19g), FlFe] 24 2 HEHS = FAH2mL) SR E L A oS
AR dolxl Tz Alokg- el 2-ml A SA Ml = El 8] = (1.1g) 9] Bl E#s] =2 H(15mL) &% A shetar,
Sl A 307 wnkgie}, 23} At R E 428 H(10mL) B 2 (20mL)& 7FshaL, oA EAel F(100mL) 2 F+& 3H. 5
FA& =(20mL) B FIHAAF20mL) = AH H. 55 M EFOR A2, st A Sl E S AU &
AHE AE7hl A9 ARvtE a3 (8E vl Ao Bt D =5/1) 2 G Alste], tAld vl e AI(1.7g)E A3th &
ol Z Had MeEA(1.7g) 5 lgh2(25mb)ell &-aiatal, & A4H0.42mL) R Foje] 10%2 ehg 7t w2 7hehal,
Fawel7let, Aol 18AR wnkgnt. el S o v A AL, ghetetel] &S Tk Aol ofAl E4tel € (100mL)& 7+
shar, 23k F247(30mL) B 23 A (GB0mL) = Al AT F b EF o R sk, &S skl S Al
Ak S Ae7hl A9 A RvkE 9 (8F 8 S/ oA EAtld=8/1) 2 HAlste], 2-(4-ol SA M) H =
(0.85g)& At

)

"H-NMR(CDCl,) sppm:

1.39(3H, t, J=7.1Hz), 3.93(2H, s), 4.00(2H, q, J=7.1Hz), 4.72(1H, s), 6.75-6.85(3H, m), 6.85-6.95(1H, m), 7.05-
7.20(4H, m)

4-(3-AAS A T2 I)H 2 RalA(3.2g), 50 2U4(0.25g), Zul#e] @4 9 HEgS =2 FH(10.5mL) & 1¢
L2 AJokS APt Aozl 2R Al ekg e 2-(H FA M EADMI 2 S H| 3] =(1.1g) 2] HE#H3] =2 FeH(24mlL)§
NS 7hekaL 65C el A 2583 nlRkglvh, Aol Wb 5, 3t Q3R y 489 (10mL) H E(20mL)& 7FshaL, ofA E
A (100mL) 2 FE2Ph FE2HE Z(©20mL) R X234 A-@C0mL) = Al H ok, 77 FAUEFOR Ax § SulE
et S/ AASE L, JIAME Ayt A9 A2 vtEY I (EEE 0 A/ oA EA"E=5/1)2 A ste], v d |
B2-7)(2.5¢) 5 AAth LR g d i e-L2(2.5¢)E e (42mL)ol &alstar, FulEke] 10% ZetE7HiE 2 7t
shar, a9l 7)sh, Aol 7.5A7F wdtelt), Sl E o3} A A, o H S Hekslel w3t FHAME AegbAa A
g A2rE a9 (EEE): /oA Eqta€l=5/2)2 A, Hld Z23&A|(1.69)5 A ozl Hd 2z
=A(1.62)5 FeE A(29mL)l| &afstar, 4-(HHEolr] )3 2] d(0.069g), E]el€olil(1.0mL) ¥ Wlxd S =}
o] =(0.79mL) & 7}FataL, Aol Al 3AI7F w Rk W3- E3tEof] of A EAbe| € (100mL) % &(30mL)< 7tste] f7]5&
TG FEAS LA GHE0mLE A FH sk, 4 AU ERoR Ax & &l & 7edstel S Al A dTh AL
2 A7HA 49 F2utE 29 (880 /oA EAb El=20/1)& A Aste], o ~HEA|(2.29)F 4T} Lol
o 2| 2A(2.2g), p-EFNEENLFEE(0.21g) 2 W2 (28mL) o] EFHES A2olA 24417 nnkgld), vkg- &3t
ES Aststd w538ka, AAME A7 A9 A2 vtE I (EEF 80 A/t EAtE=5/1)2 HA|ste, 2-[4-
G-wlzd A Z2 )M ] =(1.8g)S LA

"H-NMR(CDCl,) §ppm:

2.00-2.15(2H, m), 2.70-2.80(2H, m), 3.96(2H, s), 4.33(2H, t, J=6.5Hz2), 4.74(1H, brs), 6.75-6.85(1H, m), 6.85-
6.95(1H, m), 7.05-7.20(6H, m), 7.35-7.50(2H, m), 7.50-7.65(1H, m), 8.00-8.10(2H, m)

"H-NMR(CDCl,) §ppm:

_11_
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3.04(2H, t, J=7.1Hz), 3.98(2H, s), 4.51(2H, t, J=7.1Hz), 4.66(1H, s), 6.75-6.85(1H, m), 6.85-6.95(1H, m), 7.05-
7.25(6H, m), 7.35-7.50(2H, m), 7.50-7.60(1H, m), 7.95-8.05(2H, m)

(Fad 10)

St EAHE -2-(4- &) H =

TasEEYTFE (95mg)4 ol ol 8] 2(10mL) dE e, 4-(4-o@ulld)-3-3| =2 Al 24 E(0.27g) 2] tol €l
]EﬂE(SmL)%"—‘i 8 Walol 7F3ic} 4583 71 %E?‘& 5, Wyste] E(0.1mL), 15%T3HEFE 8 94(0.1mL),
=(0. 3mL)4 =0 2 S5 5tEo 7l Ao A 5EZF wdtS S3LE-S 0.5mol/Le] FAES e #a1, ol M| EAloE 2

FE=d. F @H % et avgoR Axs & el 7Aekstel S/ Al AT FALE A7k AR 326tED

NI (EF vl it/ EAE=1/1)2 AASt, U A(0.229)5 LAt} Bzl LA (0.229) & HEZ| =2 F
Z(2mL)ol g33star, ofAlEAF v (2mL) % B (U -2 G 3F74)) S A = (24mg) S 7}8FaL, 30Tl A 1947 alwkgio,
WSS 35S A4 A 7HA A9 A2vfe v (fE 80 A2/l EAldE=3/1)Z JAs}aL, 5-ofA| EA HE -2~
(4-d il ) # =(0.21g) S AT},

"H-NMR(CDCl,) 6ppm:

1.21(3H, t, J=7.6Hz), 2.09(3H, s), 2.61(2H, q, J=7.6Hz), 3.95(2H, s), 4.74(1H, s), 5.03(2H, s), 6.80(1H, d,
J=1.3Hz), 6.80-6.90(1H, m), 7.05-7.20(5H, m)

(Fad 11)

SOt EAHE-2-(4-Z 2 Z A ) F =5

o
>
>,
ofo
ol
2
o
K
2
—
o
i

4-(4-o el d)-3-s| =S A Ml A Y il o] 3-8 =F A -4 -(4-Z 2 ZA )l 22k e
sdd e r U AT

"H-NMR(CDCl,) ppm:

1.02(3H, t, J=7.4Hz), 1.70-1.85(2H, m), 2.09(3H, s), 3.88(2H, t, J=6.6Hz), 3.91(2H, s), 5.02(2H, s), 5.28(1H, s),
6.70-6.90(4H, m), 7.00-7.20(3H, m)

(Fad 12)

—[4-2-ot EA A EDWI A | -5-o A EA & 3| 3=

4-(4-ol il d)-3-s| =AMl 2= e thlol 3-8 =5 A -4-[4-(2-3| =5 A o )Ml A [l 22k & ARG-sho], 3HaL
o 103 T e F753HES A AT

"H-NMR(CDCl,) §ppm:

2.03(3H, s), 2.09(3H, s), 2.90(2H, t, J=7.1Hz), 3.96(2H, s), 4.25(2H, t, J=7.1Hz), 4.82(1H, s), 5.03(2H, s), 6.80
(1H, d, J=1.5H2), 6.87(1H, dd, J=1.5, 7.7Hz), 7.05-7.20(5H, m)

E-4-(Eg )ulA(1.1g), 557 2ul4(0.12g), Fi%e] &4 3 Bl EGS| =2 F(EmL) &= 2= Alef
ek Aozl e A oRE- ol 2-(v| FA v E Al = 2 H| 5] =(0.56g) 9] B ESS| E2FH(12ml) &4 & 7F

_12_
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shat, 65Tl A 1033F aRkgith, Aol Wzt 5 23} st 48 (5mL) R =(20mL)< 74akaL, oA EAbe ©
(80mL)E FZdth FZ S E(20mL) 2 234495 (20mL) = A Asta, B SV EFOR A% 5 &njE 71938}
of 7 AAYL IS A7 A7 ARetE g u(EE8 ) dat/ol EAtod=4/1)2 A A 5}aL, o o d o &2
(0.919)& I} AR YAl d o et-E4](0.90g)E Astd € d(15mL)el 833F3L, Dess—MartinA] ¢F(1, 1, 1-E 2] o} A
EAI-1, 1-H3 =2 -1, 2-Wl=0] 2 5&-3(1H)-&)(1.5g)< 7Fstar, 25T ol A 26A17F Rk, dhg-23t&of tjo el
ol HZ(756mL) ¥ 1mol/Le] FASIUHEF +8A(30mL) S 78t AshAl witet & {7155 #3330 §715S 1mol/
Lo sl ER 890 (30mL), =(30mLX33]) ¥ 234 A(30mL) 2 Al F e, 7 FAIEFORZ x5 81
£ Féstel 7 AA AT AALE A7t A5 ARetE 29 (8E 80 it/ oA EA E=15/1-9/1) % A A5},
AEA(0.82g)E AATE oA AEA(0.81g), p-EFMNEENFAFEE(0.10g) & WetE(14mL) 2] EFES 60T
A AN ZE Rk, Aol W7t § ubgE3tES 7HetEle w5 . IAME A A Y ARetE 20 (EE 8
AN/ EqbE=15/1)E GA|ste], FREA(0.69g)F AT Lol @15 4(0.68¢)E HEZHS =ZFH(11mL)
of &af5ta, Edoeoly(0.41mL) ¥ F 22X F 2 E(0.22mL) S 7F8kar, 25Tl A 1A]3F awkgic), Eglodolnl
(0.11mL) ¥ F22¥ 52 E(0.061mL) < ¢ 7}skar, 30%3F ankglch, w3 2358 of 95 ar, of 3pol g 74etstel &
3o LS HESS| =2 FH(14ml) B E(TmL)ol &3k, 43t YEF(0.40g)S 7HstaL, 25 T4 7AIZE
WREFTE 1mol/Le] F4H15mL)S A slstar, ol EAte & (75mL) 2 F& 3t &4 S Z(20mL), X3} 535(20mL)
D ESA A (20mL) = A FH S, F AV EReR Ax 5 &l & kst S Al AT #ALE Ak A
I 2uE 289 (&5l A/ EAl El=8/1) & A A|ete], 2-(4-oDE] ¥l A) ] =(0.62g)S DAL}

"H-NMR(CDCl,) sppm:

1.29(3H, t, J=7.3H2), 2.90(2H, q, J=7.3Hz), 3.96(2H, s), 4.62(1H, s), 6.75-6.80(1H, m), 6.85-6.95(1H, m), 7.05-
7.20(4H, m), 7.20-7.30(2H, m)

(Fad 14)

2-(4-rlZA ) 2,3, 4. 6-HEe}-0O-ol & -B-D-a T3] e A =

2-(4-v| Z A A) H = (46me) 3 2, 3, 4, 6-HEZG-0-clHE-1-0-Eg FZ 2o Eo|n = -q-D-FF 73] 2} =2
(0.13g)9] gt daA(2mL) & Noll, 3E3-5-A2-t o2 2(0.033mL) & 7}t Ao A 1AIF wakgic), vk-g-
EFES o ez2d Ay Ay ARefE 2 I(&E8: dehid ) E FA s, 2-(4- HEAA) A 2, 3,
4, 6-H Eg}-0-olHE-B-D-FF A9 2} =A =(0.11g)E LAt

"H-NMR(CDCl,) 6ppm:

1.91(3H, s), 2.03(3H, s), 2.05(3H, s), 2.08(3H, s), 3.77(3H, s), 3.80-3.95(3H, m), 4.17(1H, dd, J=2.5, 12.2Hz),
4.29(1H, dd, J=5.5, 12.2Hz), 5.11(1H, d, J=7.5Hz), 5.10-5.25(1H, m), 5.25-5.40(2H, m), 6.75-6.85(2H, m), 6.95-
7.10(5H, m), 7.10-7.25(1H, m)

(Fad 15)

2-(4-mEluizhsld 2.3, 4, 6-HEd-0O-clAH-B-D-FFFI] e} A=

2-(4-mEA M) tAdel 2-(4-mEul ) olsS Abgate], Fare] 149 T P o= #7552 AT
"H-NMR(CDCl,) sppm:

1.89(3H, s), 2.03(3H, s), 2.05(3H, s), 2.07(3H, s), 2.30(3H, s), 3.80-3.95(3H, m), 4.17(1H, dd, J=2.5, 12.3H2),
4.28(1H, dd, J=5.5, 12.3Hz2), 5.11(1H, d, J=7.5Hz), 5.10-5.25(1H, m), 5.25-5.40(2H, m), 6.90-7.20(8H, m)

(Fad 16)

2-(4-ceiuizhsld 2.3, 4, 6-HEd-0-clAd-B-D-F I3 ef A=
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2-(4-m S A )= Lol 2-(4-oll D)ol =& ARE-she], FHate] 149k A3 o= 7] 8t aS I ATt
"H-NMR(CDCl,) §ppm:

1.20(3H, t, J=7.6Hz), 1.87(3H, s), 2.03(3H, s), 2.05(3H, s), 2.08(3H, s), 2.60(2H, q, J=7.6Hz), 3.80-4.00(3H, m),
4.18(1H, dd, J=2.3, 12.2Hz), 4.28(1H, dd, J=5.4, 12.2Hz), 5.11(1H, d, J=7.5Hz), 5.10-5.25(1H, m), 5.25-5.40(2H,
m), 6.90-7.25(8H, m)

(Fard 17)

2-(4-oladma)sd 2, 3.4, 6-HE2-O-olE-g-D-F T AT e} A =

2-(4-mEA M)Az diAlol 2-(4-ol R dild)# =S AHE-8ho], ot 149} L3 W o= F7|51 =S 43

=
"H-NMR(CDCl,) §ppm:

0.88(6H, d, J=6.6Hz), 1.75-1.90(1H, m), 1.87(3H, s), 2.03(3H, s), 2.05(3H, s), 2.08(3H, s), 2.42(2H, d, J=7.2Hz),
3.80-3.95(3H, m), 4.18(1H, dd, J=2.4, 12.3Hz), 4.29(1H, dd, J=5.5, 12.3Hz), 5.11(1H, d, J=7.6Hz), 5.10-5.25(1H,
m), 5.25-5.40(2H, m), 6.90-7.25(8H, m)

(Fad) 18)

2-(4-c A 2,3, 4. 6-HE&}-0O-ol A& -B-D-aF 73] df1e A =

2-(4-mEAM ) m el 2-(4-o SA D)o 5& AHEshe], atel 149 FAF W ow %71843HES P A
"H-NMR(CDCl,) ppm:

15 1.39(3H, t, J=7.0Hz), 1.91(3H, s), 2.03(3H, s), 2.05(3H, s), 2.07(3H, s), 3.80-3.95(3H, m), 3.99(2H, q,
J=7.0Hz), 4.18(1H, dd, J=2.5, 12.3Hz), 4.28(1H, dd, J=5.6, 12.3Hz), 5.10(1H, d, J=7.7Hz), 5.15-5.25(1H, m),
5.25-5.40(2H, m), 6.75-6.85(2H, m), 6.95-7.10(5H, m), 7.10-7.20(1H, m)

(Fa1d 19)

2-(4-olaxmEA AT 2.3 4. 6-H Edt-0-otME-B-D-=F I I ep A=

2-(4-mEA ) A= diAlol 2-(4-ol AT 2 XA M) A= S ARG-sho], Fhard] 149 #Lg Yo b

gt

=S|

718 &

o

"H-NMR(CDCl,) 6ppm:

1.30(6H, d, J=6.0Hz), 1.90(3H, s), 2.03(3H, s), 2.05(3H, s), 2.08(3H, s), 3.80-3.90(3H, m), 4.18(1H, dd, J=2.3,
12.3Hz), 4.28(1H, dd, J=5.5, 12.3Hz), 4.48(1H, heptet, J=6.0Hz), 5.10(1H, d, J=7.7Hz), 5.10-5.25(1H, m), 5.25-
5.40(2H, m), 6.70-6.85(2H, m), 6.90-7.10(5H, m), 7.10-7.20(1H, m)

(Fad) 20)

SOt EAHE-2-(4-od il A)sd 2, 3.4, 6-HEZ-O-olNE-B-D-FFIF e} A=
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2-(4-vS A A) 3w = tfalol S-ofASA e -2-(4- &l D) H =S AHEete], Fhare] 149 A3 W o= £7]3}

"H-NMR(CDCl,) 6ppm:

1.20(3H, t, J=7.6Hz), 1.88(3H, s), 2.02(3H, s), 2.05(3H, s), 2.07(3H, s), 2.09(3H, s), 2.60(2H, q, J=7.6Hz), 3.80-
3.95(3H, m), 4.20(1H, dd, J=2.4, 12.3Hz), 4.27(1H, dd, J=5.3, 12.3Hz), 5.00-5.10(2H, m), 5.13(1H, d, J=7.4Hz2),
5.15-5.40(3H, m), 6.95-7.15(7H, m)

(Fad 21)

oot ZA M El-2-(4-Z 2 ZA W) H Y 2, 3. 4, 6-H E&}-0-o}A]

uﬂ
m
=
full
Hil
K
e,
[,
b
>
[r

"H-NMR(CDCl,) ppm:

1, 01(3H, t, J=7.4Hz), 1.70-1.85(2H, m), 1.92(3H, s), 2.03(3H, s), 2.05(3H, s), 2.07(3H, s), 2.09(3H, s), 3.80-
3.95(5H, m), 4.20(1H, dd, J=2.4, 12.3Hz), 4.27(1H, dd, J=5.3, 12.3Hz), 5.00-5.10(2H, m), 5.12(1H, d, J=7.4Hz),
5.15-5.40(3H, m), 6.75-6.85(2H, m), 6.95-7.10(5H, m)

(Frarel 22)

2-[4-(2-ol A ZA )M A ]-5-oL %A ulesld 2 3, 4, 6-lEe}-0-old&d-B-D-FFHu]el A=

/\

4-H
=

T}m

A E = talell 2-[4-(2-ckAlSA ol el d [-5-opb Al S A v D Bl 55 ARE-afo], Fhatel] 149 Lg%
713t S A Ao

2-
b

(o
=]
I

"H-NMR(CDCl,) §ppm:

1.89(3H, s), 2.03(3H, s), 2.03(3H, s), 2.05(3H, s), 2.07(3H, s), 2.09(3H, s), 2.88(2H, t, J=7.1Hz), 3.85-3.95(3H,
m), 4.15-4.35(4H, m), 5.00-5.10(2H, m), 5.13(1H, d, J=7.5Hz), 5.15-5.40(3H, m), 6.95-7.15(7H, m)

(AAlel 1)

2-(4-v =AM ) B-D-=Fa e A=

2-(4-ml5AM ) 2, 3, 4, 6-BHIE&}-0O-obAlE -B-D-=F 73] &t = A = (0.112) 9 ]%%(4mL)%°—‘1°ﬂ, YEH H
SAE(28% Wghe-8-9, 0.12mL)E 7}ekar, A2olA 303t wRkAet. &S 3Hekatoll T Al AskaL, IALE A2t
A A ARvtE 29 (&8 st R/ eE=10/1) 2 ZAeto, 2-(4-wSA ) #Hd B-D-=F 33 g 1= A
=(65mg)E AU

"H-NMR(CD,0D) 6ppm:

3.35-3.55(4H, m), 3.69(1H, dd, J=5.1, 12.1Hz), 3.73(3H, s), 3.80-4.00(2H, m), 4.03(1H, d, J=15.1Hz), 4.91(1H, d,
J=7.4Hz), 6.75-6.85(2H, m), 6.85-6.95(1H, m), 6.95-7.10(1H, m), 7.10-7.20(4H, m)

(AA]el 2)
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%53 10-0660738

2-(4-veuizhHHd B-D-=F Il =

2-(4-HEA W A)HY 2, 3, 4, 6-H EZ-0-o}A € -B-D-FF 729 A = Al 2—(4—131]%“3&1@))1]% 2,3, 4, 6-H
EZ-0-otNE-B-D-2F A A =5 AFESH, AAld 17} L3 o= 173528

"H-NMR(CD,0D) §ppm:

2.27(3H, s), 3.35-3.55(4H, m), 3.69(1H, dd, J=5.2, 12.0Hz), 3.80-3.90(1H, m), 3.94(1H, d, J=15.0Hz), 4.05(1H, d,
J=15.0Hz), 4.85-4.95(1H, m), 6.85-6.95(1H, m), 6.95-7.20(7H, m)

(A A]d] 3)

2-(4-olg )i d B-D-SF I I A=

2-(4-vEAE) T 2, 3, 4, 6-HEZ-0-otHNE-B-D-=F I g =A| =
Ee}-0-obd8-B-D- 223 b1 A 58 ALgate], AAld] 13 BT WP on BT S %“é ey

"H-NMR(CD,0D) ppm:

1.15-1.25(3H, m), 2.50-2.65(2H, m), 3.35-3.55(4H, m), 3.65-3.75(1H, m), 3.80-4.00(2H, m), 4.06(1H, d,
J=14.9Hz), 4.85-5.00(1H, m), 6.85-7.00(1H, m), 7.00-7.20(7H, m)

(AA]el 4)

2-(4-claR A d B-D-ZFAuehe e

2-(4-mEA DAY 2, 3, 4, 6-HEZ-0-olE-B-D-2F 37 e}
6-H Eet-0-otE-B-D-=F 23| b =5 ARGsho], AAld 13 sd3 W os #7]35}¢

"H-NMR(CD40D) ppm:

0.80-0.95(6H, m), 1.70-1.90(1H, m), 2.4-(2H, d, J=7.1Hz), 3.30-3.55(4H, m), 3.60-3.75(1H, m)13.80-3.95(1H,
m), 3.95(1H, d, J=15.0Hz), 4.06(1H, d, J=15.0H2), 4.85-4.95(1H, m), 6.80-7.20(8H, m)

(AA]el 5)

2-(4-oll EA ) B-D-aFa e Al =

2-(4-dEAM )Y 2, 3, 4, 6-HE&-0-o}A&-p-D- —;L-EriAa} A= tjale 2-(4- Oﬂi/\]ﬂié Hd 2,3, 4, 6-
HEZG-0-olHE-B-D-FFZI A =5 ALE3Le], AAld 17} e o2 77315t 2S F4d v

"H-NMR(CD,0D) §ppm:

1.35(3H, t, J=6.8Hz), 3.35-3.55(4H, m), 3.60-3.75(1H, m), 3.80-4.10(5H, m), 4.90(1H, d, J=7.1Hz), 6.70-6.85
(2H, m), 6.85-6.95(1H, m), 7.00-7.20(5H, m)

(A Al 6)

2-(4-olax I B-D-SF v epeAl =
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2-(4-vl5AM )L 2, 3, 4, 6-EHIE-0-otAE -B-D-=F 73] &t oA = tiilel] 2-(4-o] AT 2 A ) d 2, 3,
4, 6-H E}-O-otAd-B-D-SF I et A =5 ARE-ato], Ao 13} 43 o= f7]3hgh=s 4 dot.

"H-NMR(CD40D) ppm:

1.27(6H, d, J=6.0Hz), 3.35-3.55(4H, m), 3.69(1H, dd, J=5.4, 12.1Hz), 3.88(1H, dd, J=2.0, 12.1Hz), 3.91(1H, d,
J=15.0Hz), 4.02(1H, d, J=15.0Hz), 4.51(1H, heptet, J=6.0Hz), 4.91(1H, d, J=7.7Hz), 6.70-6.85(2H, m), 6.85-6.95
(1H, m), 7.00-7.10(1H, m), 7.10-7.20(4H, m)

(A A7)

S-sleZ A E-2-(4-Z 2 I )Y B-D-SFFI] A=

- (4-HEAM DA 2, 3, 4, 6| Ee}-0-o} D -B-D-2 F 319 eh 1| = T Alo] 50} A HA] W] & -2 (43 2 % 4|
)99 2, 3, 4, 6-E| Ee}-0-ol A B-p-D-F 73] e Al E & ALG3he], AN o] 13} BAG WP 02 E7] 58S
Bt

i =

"H-NMR(CD,0D) 6ppm:

1.02(3H, t, J=7.4Hz), 1.70-1.85(2H, m), 3.30-3.55(4H, m), 3.65-3.75(1H, m), 3.80-3.95(4H, m), 4.00(1H, d,
J=15.0Hz), 4.54(2H, s), 4.93(1H, d, J=7.4Hz), 6.70-6.85(2H, m), 6.85-6.95(1H, m), 7.02(1H, d, J=7.7Hz), 7.05-
7.20(3H, m)

(AA]el 8)

2-(4-ollguizd)-5-sl == A g ad B-D-=Fv] A=

23] eh A = o) Alo] 5-obA] 5 Al v -2-(4-o] il
Agstel, A4 13 5D P02 B ¢

~—

2-(4-w|EAM )AL 2, 3, 4, 6-HEg-0-o}E-B-D-FF
A4 2,3, 4, 6-EHlEg}-0O-olA 2 -B-D-2FZI A =5
A=

o,

"H-NMR(CD,0D) §ppm:

1.19(3H, t, J=7.6H2), 2.57(2H, q, J=7.6Hz), 3.30-3.55(4H, m), 3.65-3.75(1H, m), 3.85-4.00(2H, m), 4.04(1H, d,
J=15.0Hz), 4.54(2H, s), 4.93(1H, d, J=7.4Hz), 6.85-6.95(1H, m), 7.02(1H, d, J=7.7Hz), 7.06(2H, d, J=8.1Hz),
7.10-7.20(3H, m)

(AA]el 9)

2-[4-@-sl=FAdeEhld |-5-s| =S v Edd B-D-= Ay r =

2-(4-vEAA)H 2, 3, 4, 6-HEZ-0-ctAd-B-D-=F 23 gt Al = thilol] 2-[4-(2-o}A 5 A] o
opNEAME A 2, 3, 4, 6-HEZ-0-olE-B-D-SF I 2t ie A| =5 AFE3Lo], Ao 13} 5D
SHES g A

"H-NMR(CD,0D) ppm:

2.76(2H, t, J=7.1Hz), 3.30-3.55(4H, m), 3.60-3.75(3H, m), 3.85-4.00(2H, m), 4.05(1H, d, J=14.6Hz), 4.54(2H, s),
4.92(1H, d, J=7.2Hz), 6.85-6.95(1H, m), 7.03(1H, d, J=7.9Hz), 7.09(2H, d, J=7.8Hz), 7.10-7.20(3H, m)
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(A A] €] 10)

2-[4-@-s|l == eDld |dd B-D-=FavdfeAl=

2-[4-2-Mzd Ao e 2 |91=(0.49g) 2 1, 2, 3, 4, 6-HE-O-olAH-B-D-FF 73 & =~(1.7g) 2] EF4
(65.2mL) ¥ A A(2.2mL) & Yell, 3835 -t ol Bl 2 2A(0.56mL)E 7}8laL, 25Tl Al 8A1ZF nRkgT), vk
SEFE oA EAANE(7T0mL)H XE 3 FX25(25mL)E 7Fetal, §715S HH AT §715S 23 A5 (25mL)E Al
Zhal, F Y EFOR X & st SulE S5 AA AL A4S WS (5ml) 2 HEHI| =25
(2.5mL)o &alsla, YEF wEA=(28% WS-8 0.14mL)=E 7}8tar, 25Col| A 12.547F alukgich, w3 & 3HE-o
P EAb ”(75mL) 7 & (20mL)S 7hakal, f7]15S £33 Ak f715S 239 @ComL) = Al Fstar, 754 S E
FoE AZx ¥, &0 E #estd S7F AA A IALE HE-E(7.5mL)o &35k, YEF WEA =(28% v eH-e-§ 9,
0.085mL)E, 7}akaL, 25Tl A 5A17F wdtglith, wh-g-e3-28 A 74 44 F2vfE a9 (§&8v: g a/H gt
Z=4/1)E AP}, & & skt S/ Al AL, Ak T g Bl 2 & 7teto], AEES AFH AT oK A E
gode e 22 A2 $, 7etstoll A 1xste], 2-[4-2-3| =5 Al @)l o d B-D-=F I3 & =A=(0.47g)E A
ATh.

"H-NMR(CD,0D) §ppm:

2.76(2H, t, J=7.1Hz), 3.35-3.55(4H, m), 3.65-3.75(3H, m), 3.88(1H, dd, J=1.8, 11.8H), 3.95(1H, d, J=15.2Hz2),
4.07(1H, d, J=15.2Hz), 4.90(1H, d, J=7.4Hz), 6.85-6.95(1H, m), 7.00-7.20(7H, m)

(AAle] 11)

2-[4-@3-Sl=2A e )]sy B-D-FFaslehuA s

2-[4-C-HzdSA ol e)uld | # = thalol 2-[4-C-NxLSAZZ ) A [958 AHEste], A ¢ 103} Fd 3w
3

"H-NMR(CD,0D) §ppm:

1.70-1.85(2H, m), 2.55-2.65(2H, m), 3.30-3.60(6H, m), 3.69(1H, dd, J=5.2, 11.9Hz), 3.88(1H, dd, J=2.0, 11.9Hz),
3.95(1H, d, J=15.1Hz), 4.06(1H, d, J=15.1Hz), 4.90(1H, d, J=7.3Hz), 6.85-6.95(1H, m), 7.00-7.20(7H, m)

(Al 12)

2-(4-olde|ed=hdld g-D-SFIFI A=

2-(4-ogEg el A)H=(0.51g) 2 1, 2, 3, 4, 6-HE-0-ot A -B-D-FF 29 2} =~(2.4g) ¢ EFA(6.3mL) L &
g A(2.7mL) & Ao, 3535 -t g H 2 ZA(0.78mL)S 7Fakar, Ao 9A|7F wkgth, vk &g of
A EAbe € (70mL) 7} 3} F257(25mL)E 71t #7158 A AT 77152 232 d5@ComL) & Al 4 staL, F4 3
AUYEFORZ AX $ Sl st S AAAT. FAFE WE-e(10.5mL)ol &35, YEF v 5A =(28% Mg
Z&N 0.08mL)E 7F3har, 25Tl A 18A17F wRkgit), Hh-g-E3FEof oA EAbo| ”(75mL) 7 & (20mL)S 7}akat, f+7]
S 2HAY F715S L3 A520mL) 2 A HEta, B AV EFOR Ax §, S5 et S/ AA S
LS A7 A9 g2eE gy ($E80): JetdE d/e-e=10/1) A A} &ulE Zdstol S/ A A,
tatoll T HoH 25 7}sle], AEES oFH Atk dolzl T nAE Tl ol e 22 Al F 5 7hetatell Al 1 zxs}o],
2-(4-oldE]l o) d B-D-2F 729 A =(0.51g) S AU

ol

N

¢

N

¢

"H-NMR(CD,0D) §ppm:
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1.24(3H, t, J=7.3Hz), 2.88(2H, q, J=7.3Hz), 3.35-3.55(4H, m), 3.69(1H, dd, J=5.0, 12.2Hz), 3.88(1H, dd, J=2.0,
12.2H2), 3.95(1H, d, J=15.1Hz), 4.08(1H, d, J=15.1H), 4.91(1H, d, J=7.3H), 6.85-7.00(1H, m), 7.00-7.10(1H, m),
7.10-7.30(6H, m)

(A&d 1)

i)

Absl SGLT2 StA] A e 448 StQIA 9]

DAF SGLT2 24 Eet~v = W] Az

SUPERSCRIPT Preamplification System(Gibco-BRL:LIFE TECHNOLOGIESA])E Al-g38}], At& A&7 9] total
RNA(Ori geneA)E 28] 11dTE Zdto|H = ste] I AALSHAL, PCR £& -8 cDNA #tolB 8 2] E A 23T}, A7) AL
2% ¢cDNA gho|Beje]l & FYP 02 ato], Wi s 1 % 22 FAH = st7]9] &e]al 28 28 = 0702F % 0712R&
sZglolm o) AF23}3L, Pfu DNA Polymerase(StratageneAlA]) S AF&-3F PCR vF-2o) o3& Al SGLT2E 2y 3=
DNA @& 3. 539 DNA ¢3S 2298 WME pCR-Blunt(InvitrogenA)ell o] 7] E9] FEW ol whe} 2] A o]
A gk gHel ofs] tigs HB101 HYHE A= H(F)AD =g & FAHSF5 7hvle] 4] 50pg/mLE E3
sk LB & s Aol A A8t o] FAA ST sl = HH Ze2t 2~ = DNAE 5 AASHL, iEHE 3 2 42 %
ANHE 379 8z FEFH L EHE, 0714F 2 0715RE Zgto| | 2 4] A}&312, Pfu DNA Polymerase(StratageneA}
ANE AHE-3F PCR BE-S-oll 93] Al SGLT2E Y3k DNA @S SZ3th, 25 DNA @S #1388 4 Xhol 2
HindIlIe| A 43}%F & Wiard Purification System(PromegaAl])oll 28l A #| g t}. o] FAg DNA ©+HS g3} vz
13l -8 #E pcDNA3.1(-)Myc/His-A(InvitrogenA]) o] tf-&-aF= Algha s F-9lol W Avt. el whe} g+ HB101
AVHE AL QR (F)AD =t 5 A AFE 4949 100pg/mLE E3sh= LB s o Al A8 gt o] &
AAZFEHE Z220= DNAS FEA A6, WE pcDNA3.1(-)Myc/His—A2] HE|E 2 F9 o A% DNA ¢
Heol gr)ujd S AT Wells 5o & B% AFg SGLT2(Am. J. Physiol., Vol. 263, pp459-465(1992))°l th3f,
o] FR2YL 19719 A2H433HA 2 o] 2R o]AE Y3 ATC7F GTCE X3S 2har 19t} o] A3} 433 A o) =+
719l o] REolhlol o R X35 FES AUt o] FHEEA TS HF 7] debd ] S E S 52 %
H

A E = FAE =S §53}3 AL SGLT2E 2d st Z2tan = WE S KL29=2 3t

HjEW & 1 ATGGAGGAGCACACAGAGGC

T

I

L

3 2 GGCATAGAAGCCCCAGAGGA

=
i1
fol

HEH s 3 AACCTCGAGATGGAGGAGCACACAGAGGC

i g s 4 AACAAGCTTGGCATAGAAGCCCCAGAGGA

1A

1 gW s 5 KLGPEQKLISEEDLNSAVDHHHHHH
2) Abgh SGLT2 43 A 9] A4

AbeF SGLT2 ¥l ZA~n| = KL29E A7) "3l o8] COS-7 Al E(RIKEN CELL BANK RCB0539)° = 3t} 4
7] A2 EA [I(Bio-Rad Laboratories#l) & AFH&-3laL, OPTI-MEM I8 ] (Gibco-BRL:LIFE TECHNOLOGIES

A) 500uLel Tl COS-7 AIE 2x 106719} KL2920ug S E838H= 0.4cmF ¥ Wl A 0.290kV, 975uF2] Z 713}l A] 3
Aok AR 2 5 AEE AR el 3]58kaL Al E 1579 Eekol s 1mLe] OPTI-MEM I viA| & 7}&}ar & gt
ek o] AIZ G NS 969 S0 EQ 14 125l thro] -3l 37°C, 5%C0,9] 7 atoll A afut v &gk §-,
10% Zeobd (At F=oFF(5)4), 100 units/mL H Y2 A G EF(Gibco-BRL: LIFE TECHNOLOGIESA]), 100pg/
mL 8F ~E # & nlo] 21 (Gibco-BRL: LIFE TECHNOLOGIESA S 3 3H3t= DMEM 8 %] (Gibco-BRL: LIFE
TECHNOLOGIESANE 1€ 125uL4 71 ), 2@ 7bA] v getal We-a-D-2F 23 A= AY AAl&h ] =
ol A& gt

)
ol
NI

3) Wg-a-D-3 % 2 ) AT 2 57

&

A=

d
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Ab2F SGLT2 %’rql W COS-7 A X2 A= A ASAL, 199 AA X4 SF5N(140mM D3, 2mM G324 &,

ImM 8t 1mM @3t 1dl%, 10mM2-[4-(2-3 =5 Aol &) -1-F g4 d ] el eh& 4, 5mM E 2] 2= (3] =5 A]
ﬂﬂE‘)O}Ulﬂﬂ HS #Do}b 2HE 9 pH7.4)S 200pL 7Fakar, 37°ColA 1023 A X 3k, A A 2§ 958 2| Ak,

ANzt s d 4F NS 200l 7Fekar, 37TCTolA 1021 A k. AP edES 23t AL 45N (140mM AstHE
5, 2mM 9345, 1mM 932445, 1mM @315, 5mM HE -a-D-FF 39 A=, 10mM2-[4-(2-3] =24
Oﬂ‘:% 1-9] | 2pA d Joll g2 E4E, SmME 2] 2= (8] =S A W d)obr] e w &5 S 3}sh= 9h5 pH7.4) 525pLell 7ule] =
H-0-D-(U-140)=FZ I &= A =(Amersham Pharmacia Biotech#l])& 7}sta &3tsto], HY & d5H o2 )

zael A RseES LA Fv WY S Sd5AS AT = AP E 2 HEF BlEAGe] 721 Y S4&
of StHEFOR uiFe] 140mMe] AsEF S 23ete 7|2 HY S S5 HNES A =AU A A& F
A AL, HYE ST NS 199 76uLH 7hskar 37Tl A 2413 A ). A& P%O—H% A AL, M2 E SN

ﬂJIO o

(140mM ds=d, 2mM 982, 1mM 932F, ImM f3tet1uylE, 10mM W e -a-D-2F 23 2= =, 10mM
LSS LS A A, S e ] S A Dokl S 3 i)
& 1909 200014 7bsaL 2k AA Gk o] AH x2S 28] § Wi, 0.2N FABESFS 199 75014 Theke] A

3%— 7443} gt 728t 9 FE g o] E(PackardA)el &7]a, 150uL9] nlo] A2 A1 X140(Packamlxﬂ)3 7}8}ke] wmjo]
A7 ZYolE Ald o)A 71eH F 71+ E(PackardA) 2 WALEA S AT dEe] AdHFc =Y 7% HYH
S W gE 100% % ataL, AP ZFe] 50% Al ets 5%=(C,, e sE-AalFdowiy Hazsyol o) A=t

7 A olate % 17 21

[¥ 1]
ANESES 1Cgy BE(nM)
ALAIGI 1 350
AN 2 450
ALAIGI 3 140
ALAIGI 4 500
&AIN 5 330
& AN 6 370
&AW 7 140
&AI0 8 8.1
ALAIGI 9 27
aAIA 10 210
AAIG 11 75
ALAI0N 12 110

(A& d 2)

AF e 2 A st A28 SDA HE(SLC, 24 758, 180~240g)E A& 3ttt A& 3EE 10mgS o €2 300uLol
A = &3lA 7)o, EYod A= F 400 1.2mL 2 A2 95 1.5mLE 7Fal A §3ll3te], 3.3mg/mL &= 3
o} o] 839 300uLE A8 2.7mL(A A AT EEdZE] T 400:0 &FE=5:4:1)° &3)|3}3L, 0.33(mg/mL)<]
Lo g NE AT HE] AT S5, APseE 98 3ml/kgd] €% (1mg/kg) 2 A g Wy Fof 3
R *ga} | Zedd A2 Z 400 ©-&=5:4:1%hS 3mL/kgo] &F o= me)guy Fof et me]A
@M Fol A 5o 200g/L FF3 T8 NS 10ml/kg?] €3(2g/kg) 0.2 7T o) me| AWy Fol = 26G FAH

ImL Al RA & ALgste] gt Z7Fols HES Ed 9 2.5mL AlAAE AFESte] gt 17039 nfgaE 2 &
= 3 v ﬁﬂv} 5 IFo TESRY gAACAR s PPt AxA S =5 #qu 24X 3 o 2 Tt

ANeTET, LFFE 758, L5 X3 2532 28 S T YA TN EEFTFE
2B 1i554 9} T A E AFAT 05, 05T AL TR H AT RN Y 2423l 4 2] AlF 200g

el a W ATe Ttk 2 AT ol 2.

O
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[E 2]
NEEEE QA 2 (ng)
AN 27.4
AN 7 109. 1
AA0l 8 238.9
AATG 10 69.5

(A&l 3)

A=A F

$4 578 ICRA vh3-2(Q FelobAl, 20~3dg, 13 5l 4417 A2 F, 2-[4-(2-5| =S A1 ) 2] B-D-
FFme b A S (246 10 7149 SEe) A A E e e Fel S

= 400:9 §H&=5:4:15 7hste] 2|3k At
(666mg/mL)< 3mL/kg(2000mg/kg) 2] &0 2 ¥ ahiFof Frt. Fo] 24A17bF, Abdheli= Q1A 5] 4] ek gk},
244 o) % 7H5 A

P sH 12 A9 ST ehe 54 WA GEAE, 948 A SGLT2 24 A4 88 2

Stk 2wyl o8] o, Bl HHF, 19S5l o BE ARAS ATL S ek E, & 9o 4] B
A2 EAEE SR, 47 S8 12 BAYE AHES AT 0] SN Fasta, o] FAES KT
2 2w el A7) 94 12 A HE SHE S Solshl AET 5 A
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