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B.P. 145-150 €/ 0.1 mmHg; 1H NMR (200 MHz, CDC]S) §1.97 (q, 2H, J= 6.5 Hz, CHZ), 2.6 (t, 2H, J=6.5
Hz, CHZ), 3.25 (t, 2H, J= 6.5 Hz, CHZ), 6.68 (s, 1H, OH), 6.9 (d, 2H, J= 9.0 Hz, ArH), 7.2(d, 2H, J=9.0 Hz,
ArH).

Azl 70 [3-(4-HdSA ) -Z2d | -ofatfo] =

4-(3- HEUJE% -HE (1.17 g 5 44 mmol)& 2-H-E}= (18 ml)ell iow_ Wz B Zulol= (0.
mmol), 8 2 =375 (1.3 ,
3

5g. 8.16 }*‘6}04
o gharaol A £l Ao AR R Aol E aet
2nbEoie)n) (RAe /A2 A = 1/19)2 AA sl BAE 1.4 g(74%)2 Bk

1H NMR (200 MHz, CDCl3) 8§ 2.07 (q, 2H, J= 7.2 Hz, CH,), 2.66 (t, 2H, J=7.0 Hz, CH,), 3.15 (t, 2H, J= 6.8

Hz, CH,D), 5.03 (s, 2H, PhCH,), 6.89 (d, 2H, J= 6.4 Hz, ArH), 7.11(d, 2H, J=6.6 Hz, ArH), 7.36(m, 5H, ArH);
MS (EI, 70ev) m/z 352(M+ ), 233, 197, 155, 115, 106, 91, 78, 65, 51.

1]

ol

&

ol

g]rz@ﬂ 8 :2-[3-(4-wA A A -2 2L | -T2} to]o 8 o ~HEZE Ao 49 T2 WHo R

& 1.7 g (100 %); TLC (EtOAc/Hex = 1/19) Rf 0.25; 1H NMR (200 MHz, CDCl,) 6 1.28 (q, 6H, J = 6.2 Hz,
CH4%2), 1.58 (m, 2H, CH,), 1.90 (m, 2H, CH,), 2.56 (t, 2H, J = 7.8 Hz, CH,), 3.33 (t, 1H, J = 6.8 Hz, CH),
4.18 (m, 4H, OCH,*2), 5.01 (s, 2H, PhCH,), 6.86 (d, 2H, J = 6.6 Hz, ArH), 7.06 (d, 2H, J = 8.4 Hz, ArH),

7.25 (m, 5H, ArH) ;MS (EL, 70 eV) m/z 384 (M+ 1), 339, 309, 293, 264, 236, 219, 197, 173, 145, 133, 107,
91, 77, 65,41.

Aze] 9 1-(3-B R R E )4 E A w4l

3-(4-v = AAD)-L2F-1-2 (1 g 6.01 mmoDE Aoherlel (10 mhel =) ¥, 0T Ee)sldx s
(2.4 g 9.02mmol), flEgfu = mAY (3 g, 9.02 mmoD & H7belel 16412+ & QF 201 aukst el el
N SHE AT ¥ N2 Ag GentEid (ol ax R ae/ maw 2 = 1/19)2 4Aeta webdl ol
o] HAE 877 mg (64%)S DAt

1H NMR (200 MHz, CDCl,) § 1.86 (m, 2H, CH,), 2.60 (t, 2H, J = 7.0 Hz, CH, ), 3.35 (m, 1H, CH,Br), 3.65
(m, 1H, CH,Br), 3.77 (s, 3H, OCH,), 6.80 (d, 2H, J = 6.8 Hz, ArH), 7.60 (d, 2H, J = 6.6 Hz, Arll).

Az 10 : 2-(2-d Dol g) T2 YAt

=l
=
u}
oo
>
=l
o
N
-l
ol
ol

Ard e i i thol o d o ¥ = (6.2
(5 g, 89.24 mmol)§ A2 7 1
AN-HCIZ pH 22 243 &

AR

M.P. 125-128 C; 1H NMR (200 MHz, CD40D) 6 2.14 (m, 2H), 2.65 (t, 2H, ] = 5.7 Hz), 3.30 (t, 1H,J = 4.1
Hz), 7.23 (m, 5H); MS (EI, 70 eV) 209 (M+ 1) .

Az 11:2-@G-ddZzd)deYits Al xd 103 22 Wy o= ekl

£ 2.55 g (115 %); TLC (MeOH/EtOAc = 1/9) Rf 0.30; 1H NMR (300 MHz, CDCl;) 6 1.72 (m, 2H, CH,),
1.97 (m, 2H, CHy), 2.65 (t, 2H, ] = 7.8 Hz, CHy), 3.44 (t, 1H, J = 7.2 Hz, CH), 7.25 (m, 5H, ArH); MS (EI, 70
eV) 223 (M+ 1).

Aza] 12 2-[3-(4-MAGA A D) - 220 |- 22 GALS A2 103 2 o2 Gkt

4 1.81 g (83 %); TLC (EtOAc/Hexane = 1/2) Rf 0.10; 1H NMR (200 MHz, CDCly) 6 1.65 (m, 2H, CH,),
1.85 (m, 2H, CHZ), 2.58 (t, 2H, J = 7.8 Hz, CHZ), 3.33 (t, 1H, J=6.8 Hz, CH), 5.11 (s, 2H, PhCH2), 6.90 (dd,

2H, J = 2.0, 8.6 Hz, ArH), 7.09 (d, 2H, J = 8.6 Hz, ArH), 7.39 (m, 5H, ArH) ; MS (EIL, 70 eV) 329 (M+ 1),
285, 194, 167, 133, 121, 107, 91, 78, 65, 44.

A Feo] 13: 2-B2E-2-2-Fdda)gd= YAt

2-ddold T2Y2r (4,75 g, 21.37 mmoD)S tho] F 22w e (60 mDoll 591 3 B 2w (6.83 g, 42.74 mmol) =
7betal 35-40°C Aol A 4K 7F o wHk & S Ee] R 1%011 EEEE=Y AxMgS0,), #$ sFstaL &
AY 1A S A3}, w2 Ao R A Hste] A Ao A& 6.13 g (100 %)

ALl thol 2 2 2 W kS 715e] A
S AUk
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M.P. 152-155TC; 1H NMR (300 MHz, CD;0D) & 2.57 (t, 2H, J = 5.1 Hz), 2.82 (t, 2H, J = 4.1 Hz) 7.36 (m,
SH)

Az 14:2-BP2R-2-(3-Hdzad) 22 UrS x| Z2d 1337 22 W o 2 33t

%8 3.73 g (108 %); TLC (HCO2H/EtOH/EtOAc = 1/2/80) Rf 0.30; 1H NMR (300 MHz, CDCl,) § 1.70 (m,
2H, CH,), 1.99 (m, 2H, CH,), 2.65 (t, 2H, J = 7.8 Hz, CH,) 7.33 (m, 5H, ArH); MS (EI, 70 eV) 302 (M+ 1),

AZd 15: 2-[3-U-HASAHI)-L2F|-2-H2F -2 YA A Zo 1337} 722 W o 2 43519t

£ 3.73 g (108 %); TLC (HCO2H/EtOH/EtOAc = 1/2/80) Rf 0.60; 1H NMR (200 MHz, CDCl,) § 1.75 (m,
2H, CH,), 2.30 (m, 2H, CH,), 2.60 (t, 2H, J = 6.8 Hz, CH,), 5.04, 5.13 (s, 2H, PhCH,), 6.89 (dd, 2H, J = 8.6,

15.0 Hz, ArH), 7.06 (dt, 2H, J = 2.0, 6.4 Hz, ArH), 7.42 (m, 5H, ArH); MS (LC, 70 eV) 407 (M+ 1), 395, 392,
364, 363, 362, 361, 352, 351, 349, 327, 296, 269.

A zel 16 : 2-B 2R -4-3d F e 0] A

2-HRR-2-2-HdeE)L 2 YA (2 g, 6.97 mmol)S 160TC Ao A Ho]al 168C H:EoA oF 15587 ulnt
6}04 W7t & go|F R 2o eto 2 ol o]0 T (20 mDE 718te] B5S fU| &R Al et dojd &
=25 4AN- HCIE pH2 24 3 2ato|d2 32 A%, T235H AL 12g (71 %)< I}

1H NMR (300 MHz, CDCl,) & 3.25 (dd, J = 14.0, 7.0 Hz, 1H), 3.55 (dd, J = 15.0, 9.0 Hz, 1H), 4.35(t, J = 8.0,

7.0 Hz, 1H), 7.30 (m, 5H), 9.05 (brs, 1H); MS (EI, 70 eV) m/z 243 (M-1), 205, 185, 166, 155, 149, 131,
119, 103, 91, 77, 65, 51

Alze] 17 2- B2 -5-dd e itS Az 163 22 W oz sl

T8 2.42 g (35 %); TLC (EtOAc/Hex = 1/1) Rf 0.30; M.P. 83-85 C; 1H NMR (200 MHz, CDCl;) & 1.81 (m,
2H, CH,), 2.09 (m, 2H, CH,), 2.68 (t, 2H, J = 7.3 Hz, CH,), 4.26 (t, 1H, J=7.7 Hz, CH), 7.21 (m, 5H, ArH),
10.31 (brs, 1H, COOH); MS (EI, 70 eV) 258 (M+ 1).

Azl 18 1 5-(U-AdSA A d)-2- B2 B - e} e ihS Al 163} 22 Wi o= g8l

rlo

T4 2 g (96 %); 1H NMR (200 MHz, MeOD) 6 1.68 (m, 2H, CH,), 1.99 (m, 2H, CH,), 2.56 (q, 2H, ] = 9.6 Hz,
CH,), 4.32 (m, 1H, CHBr), 5.05, 5.14 (s, 2H, PhCH,), 6.96 (m, 4H, ArH), 7.39 (m, 5H, ArH) ; MS (EI, 70 eV)
364 (M+ 1), 371, 197, 187, 165, 133, 114, 107, 91, 77, 65, 43

AR 6] 12 3(S)-MA-3,4-T) 5Fo] £ 27 5 -2 2-6-F 2B A Bho] == Abulo] =

mg, 3 02 mmol) = .
IN-HCIZ PH3 A& & ’\L/‘éi}é o AAE TAE o3, AZse] 2 1o EAE 298 mg (35 %)<

A (1-2) 1 2-54-3-(R)-W14d-1,2,3 4-H Egslo] =2 -F 5 24P -6-7F 2 R A Wl S A|ofmfo] =

3 -2 4-2-(R)-912-1,2,3,4-

(4 ml)oﬂ JJ:O].J_ 0 Coﬂfﬂ EY
= (250 mg, 0.89 mmol) & 7}3F
oldoldl (0.24 ml, 0.73 mmol)<=
ez F&, Zﬂ.l— et lc'?“?? <> A
256 mg (89 %)S LAt

gpalo) BB —F] 5 AR -6 -7 2 H A4 (
Elobdl (0.24 ml, 0.73 mmol), N-

2 g0l A 205 WHlESITE HA S Ao
A 7bete] 158 7F O ik o °o5 =4
FHA Ay g vty (ZAdd/ =2 ik = 2/1) 2 A A

\)
=
=

N?

T.

o
tlorZH

o=

A (1-3) 1 2-54-3-(R)-H12-1,2,3 4-H| Eg}slo| B2 -F| 540 -6-7 252 4F o] =5 Aluto] =
=

4-1,2,3,4-H| Eg}3lo]| = 2 -F] ;542 -6-FF 2 5 A 4} Slo] EZAlulo] = (128 mg, 0.33 mmol)&
ml)e] o 11 10 % ZHebE/71E (26 mg) S 718ta F2FEAS 2o 5 A7 kel L Ao B o)
EES S AghA A aRvtEa g2 HAlske] A Ao £4E 80 mg (82 %)< At

A -

\)
92
3
ré
mﬁ
OJ
,4>.
ﬂ
ol
o
o,

[
HU
2

I

>
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AAe 31 2-F2-3-dd el e -1,2,3 4-H Eg}eto] ER-F| 54 -6-7FEH A4 Sfo] EEALmLo] =

Az 169014 FAde 2-H 2 R -4-9dH e} A (500 mg, 2.06 mmol)E YWY X Folu| = (3 ml)ol| =o]aL
0TCANA Az 3ol FA g 3,4-tfo] o] W4k vl Eof 28] 2 (342 mg, 2.06 mmoD)& 7}&}al 1-(3-T}o]
o]z 2 a)-3-ydrt2 wrfol o = YAbY (472 mg, 2.47 mmol), N-3fo] =5 A -6-E| ZF0 & W2
EgjolE (230 mg, 1.13 mmoDE 7}3F - & 2ol A 5A7F wnte it A& &2 w3 FAA7]aL AR
FE3] IN-Gakgo, T2 g SOR AH, Ax e w5 S =2 Hto R Aagste] A4 aiA|

1H NMR (300 MHz, CDCl;) & 3.45 (m, 1H), 3.75 (m, 1H), 4.0 (s, 3H), 5.25 (td, J = 10.8, 7.5, 6.3, 1.5 Hz,

1H), 7.45 (m, 5H), 7.75 (m, 2H), 8.45 (q, J = 11.4, 8.7 Hz, 1H), 9.35 (brs, 1H); MS (EI, 70 eV) m/z 390
(M+), 361, 311, 286, 208, 194, 193, 166, 165, 145, 135, 117, 105, 91, 78, 65, 52.

GA (3-2) 1 2-24-3-9d-1,2,3,4-H Eg o) =2 - H5AH-6-7 2 E A AL

2-24-3-9d-1,2,3,4-E| Eg}slo| =2 - 5 AU -6-7L 25 A 4F WlE O 2~H 2 (460 mg, 1.48 mmol) = 4t
(2 mDeoll o] A3 24F (0.3 ml, 5.93 mmol), & (2 mDE 713 & 4A)1 7t &7 kst vkgo] 245 H o
SES A §d9 ZolHo] 1AIZF wntsto] A E A 8HEHES o, 71xste] A 1A HAE 375 mg
(85 %)& A3t}

1H NMR (300 MHz, CD50D) 6 2.95 (dd, J = 14.5, 8.6 Hz, 1H), 3.15(dd, J = 14.5, 3.7 Hz, 1H), 4.75(dd, J =

8.6, 3.7 Hz, 1 H), 6.95 (d, J = 8.2 Hz, 1H), 7.10 (m, 5H), 7.56 (dd, J = 8.1, 1.7Hz, 2H), 9.78 (brs, 1H); MS
(LC, 70 eV) m/z 296 (M+), 280, 279.

Al (3-3) 1 2-54-3-9€-1,2,3 A-H Egtsto] ER-F] 5> -6 -T2 5 Ak Wl A S A ofwlo] =

2-2-3-94d-1,2,3,4-E| Eg}slo]| = 2 - 54 -6-7F2 5 A4} (370 mg, 1.27 mmol)& tiWE EEoln = (4
mboll Hola 0ColA Egeldoldl (0.35 ml, 2.53 mmol), N-HEE#ILISA-6-EZF0 2 HEXEZ o=
(427 mg, 1.52 mmoD) & 7}3F $ A2 A 204 wwkelgith Wl g S A obnl A2k9d (344 mg, 2.15 mmol), Eg| e
ol (0.35 ml, 2.53 mmoD)S thA] 7}Fale] 1587 B wikeh 3 A S-5-5 ol o] M-8 F AT xAikold
2FE AR, I w5 T A 49 aEvtEady (R E/ =22 A = 2/1) 2 GAste] H4E 226

1H NMR (200 MHz, CDCl,) § 3.15 (dd, J = 8.6, 3.8 Hz, 1H), 3.23 (dd, J = 8.6, 3.8 Hz, 1H), 4.85 (dd, J = 8.6,
3.8 Hz, 1H), 5.0 (s, 2H), 6.95 (d, J = 8.2 Hz, 1H), 7.30 (m, 10H), 7.45 (m, 2H).

A (3-4) : 2-54-3-9d-1,2,3,4-H EZ o] E2-F 5 AU -6-7t 2 5 A4} dlo] EF Aol =
£ 2-3
S (1
} 5

H
7 %

Hd-1,2,3,4-HEgslo)| = 2 -F 521 -6-7F 2824 dl
mbell ¥olal 10 % ZEHE/7FHE (39 mg)S 71etal 4%
jﬁ}e‘ﬂ?}%‘ A9 ARvEIY (/2 d =
AA .

1H NMR (200 MHz, CD40D) &6 3.05 (dd, J = 8.6, 3.8 Hz, 1H), 3.15 (dd, J = 8.6, 3.6 Hz, 1H), 4.85 (dd, J =

8.6, 3.8 Hz, 1H), 6.95 (d, J = 8.0 Hz, 1H), 7.30 (m, 5H), 7.45 (dd, J = 8.4, 6.4 Hz, 2H); MS (LC, 70 eV) m/z
311 (M+), 296, 295, 294, 280, 278, 276, 107, 101.

A-eAolnto]l = (194 mg, 0.48 mmol) <
A 2A1ZF WHkslaL celite® of 7},
of JA uA9 H4E 40 mg

=1

o
o

o
O-HN'.
nerdho

=

)

AAle] 4:2-84-3-3-3 X2 H)-1,2,3 4-F| E}eto] S 2 -9 2 -6-7h 2 2 A 2} o] =2 Ao =
A (4-1) 1 2= 22-3-(3-9 I Z28)-1,2,3,4-H| Etso] 2 -3 35 A -6-Fh2 A2} v ol e 2

Az 17914 $7 2- B2 4= DA eb o) ALE S A4 o) 3] WA (3-D% AT WO E B
FEe Azshevh,

& 225 mg (59 %); TLC (EtOAc/Hex = 1/1) Rf 0.30; 1H NMR (300 MHz, CDCl,) § 1.89 (m, 4H, CH,%2),
2.55 (m, 2H, CHy), 3.76 (s, 3H, OCHy), 4.48 (m, 1H, CH), 6.30 (m, 13H, ArH); MS (LC, 70 eV) m/z 324
(M+), 323, 296, 295, 281, 219, 177, 101.

_12_
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£ 186 mg (86 %); TLC (EtOAc/Hex = 2/1) Rf 0.70; 1H NMR (300 MHz, DMSO-d; + MeOD) § 1.85 (m,
2H, CH,), 2.34 (m, 2H, CHy), 2.75 (m, 2H, CH,), 5.44 (t,J = 2.8 Hz, 1H, CH), 7.15 (m, 5H, ArH), 7.80 (m,
3H, ArH); MS (LC, 70 eV) m/z 311 (M+), 296, 294, 293, 281, 231, 177, 145, 116, 101.

A (4-3) 1 2-52-3-(-AdZ22)-1,2,3 4- | Ed}elo] E2-F| 5 A -6-7F2 5 A4} Wl d S A ofplo] =
Aol 3]\l (3-3)¢k T AT WH R Mg A A FA S A,

T 46 mg (19 % ); TLC (EtOAc/Hex = 2/1) Rf 0.30; 1H NMR (200 MHz, CDCl,) & 1.75 (m, 4H, CH,x2),
2.3 (m, 2H, CH,), 4.2 (m, 1H, CH), 4.7 (s, 2H, PhCH, ), 6.45 (d, J = 8.6 Hz, 1H, ArH), 6.85 (m, 12H, ArH),
8.40 (s, 1H, NH); MS (EI, 70ev) m/z 416(M+ ), 310, 294, 205, 192, 177, 163, 147, 131, 117, 105, 91, 77, 65,

51.
G (4-4) : 2-8A4-3-(3-Hd 22 )-1,2,3,4-H Eg}slo]| =2 -F| 5 AU -6-7L 2 H A4t SFo] = FALufo] =
AA ] 39 G| (3-4)9F H L3 o 7 "k A A -4 313 E-S AR

£ 7 mg (24 %); TLC (MeOH/EtOAc = 1/9) Rf 0.10; 1H NMR (200 MHz, CD;0D) & 1.85 (m, 4H, CH,%2),
2.64 (m, 2H, CH,), 4.57 (t, J = 4.8 Hz, 1H, CH), 6.91 (d, ] = 8.2 Hz, 1H, ArH), 7.18 (m, 5H, ArH), 7.35(d, J

=7.8 Hz, 2H, ArH); MS (LC, 70 eV) m/z 326 (M+), 313, 311, 294, 284, 268, 247, 233,205, 194, 179, 169,
150, 149, 141, 131, 124, 117.

ei Aol 51 3-[3-(4-mIEA ) -2 A ]-2-54-1,2,3 4-H Eg o] =2 #5241 -6-7F 25 A12F 8| =5 Ak}
o

A (5-1) : 2-FA-3-[4-HEAH D) 2= ]-1,2,3,4-H Eg}slo| E2-F F AU -6-7t 2R AL v o ~H =2

Azd] 9ol meh AEF 1-(3-H 2w 24— SA AL Ags e 39 WA (3-D3} FAF g
2 WA BASGES FE59
WA (5-2) : 3-[3-(U-m B A )~ L 27 ] -2-8 412,348 E2}5o] =2 - 7] 524 -6-7h 2341 4

AAL 39 T (3-2)9 T AR H e R WS AA HA S ES Al
& 370 mg (91 %); TLC (EtOAc/Hex = 1/1) Rf 0.10

Eﬁ (}513) D 3-[3-U-MEA A ) -2 2 A ] -2-24-1,2,3,4-H Edlo] R -7 5 4 -6-7 2 5 A4 WA S
Al olulo] =

Aol 39 @A (3-3)¢F LT W= WA A F4 5 gES AT

£ 137 mg(28 %); TLC (EtOAc/Hex = 1/1) Rf 0.30; 1H NMR (200 MHz, CDCl) & 1.97 (m, 2H, CH,), 2.50
(m, 4H, CHy%<2), 3.69 (s, 3H, OCHy), 4.93 (s, 2H, PhCH,), 5.97 (t, 1H, J = 6.6 Hz, CH), 6.79 (d, 2H, J = 28.2

Hz, ArH), 6.98 (d, 2H, J = 7.6 Hz, ArH), 7.33 (m, 5H, ArH), 7.69 (s, 1H, ArH), 7.80 (d, 1H, J = 8.8 Hz, ArH),
7.94 (s, 1H, ArH).

G (5-4) @ 3-[3-U-HEANAD)-Z2F]-2-54-1,2,3 4-HEZS | =27 5AAH-6-7 2 E A AL S| == A}

ulo] =
Aol 3o] @A (3-4)9 FLI WP o= vkgA A FA4 8 ES A

£ 21 mg (20 %); TLC (MeOH/EtOAc = 1/9) Rf 0.15; 1H NMR (200 MHz, DMSO-d) 6 1.79 (m, 2H, CH,),
2.70 (t, 2H, CHy), 2.89 (m, 2H, CHy), 3.69 (s, 3H, OCH,), 4.89 (m, 1H, CH), 6.78 (d, 2H, J = 6.4 Hz, ArH),

7.03 (d, 2H, J = 6.4 Hz, ArHD), 7.28 (s, 1H, ArH), 7.41 (dd, 2H, J = 7.0, 25.8 Hz, ArH), 10.34 (s, 1H, NH),
11.15 (s, 1H, NH).

*EH o 6:3-[3-(4-3=EAHD)-Z2H]-2-24-1,23 4-H Ed}slo| =2 KA -6-7 2B A AL 3] =EAL
nlo] =

%rﬁl (1]6—1) D3 [3-(U-MF S A -F ) -2 2 E ] -2-%4-1,2,3 4-H| E}Slo| B2 -F| KA -6-7 25 A4 v E
AH =

_13_
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zo 18 o] wha} A3 5-(4- DA A d)-2- B 2 H -HE} =] 4kS AFR-EFa A d 39 ©HA (3-1)3 Y
i !

& 1.1g (85 %, 2-steps); TLC (EtOAc/Hex = 1/1) Rf 0.33; 1H NMR (200 MHz, CDCl,) & 1.72 (m, 2H,
CHy), 2.04 (m, 2H, CH,), 2.49 (m, 2H, CH, ), 3.75 (s, 3H, OCHj,), 4.42 (dd, 1H, J = 5.2, 12.4 Hz, CH), 4.68
(br, 2H, NH), 4.94 (s, 2H, PhCH,), 6.78 (m, 3H, ArH), 6.99 (d, 2H, J = 8.8 Hz, ArH), 7.29 (m, 5H, ArH),
7.71 (m, 2H, ArH); MS (EI, 70 eV) m/z 430 (M+), 432, 412, 339, 321, 293, 283, 254, 218, 205, 193, 177,

161, 146, 133, 117, 105, 91, 78, 65.
@A (6-2) : 3-[3-(4-MAEA A L) -Z2H]-2-%2-1,2,3 4-HEZ}S 0| =2 -7 524 -6-7F 2 EA] A
Aol 39 @A (3-2)9F T3 WHOo R Whgste] B3 5ES AUt

£ 332 mg (80 %); TLC (EtOAc/Hex = 2/1) Rf 0.70

Eﬁ (}613) D 3-[3-(4-HA A YD) -2 2T |-2-22-12 3 4-H Egslo]| =2 A -6-F 2 B A 2 A L
Al o}alo] =

Ao 3o &A] (3-3)¢F T R o w2 whEto] H43gE S AU

£ 134 mg(37 %); TLC (EtOAc/Hex = 1/1) Rf 0.30; 1H NMR (200 MHz, MeOD) & 2.12 (m, 2H, CH,), 2.70
(t, 2H, J = 4.8 Hz, CHy), 2.89 (m, 2H, CH,), 3.87 (t,J = 2.8 Hz, 1H, CH), 4.99 (s, 4H, PhCH,), 6.85 (m, 2H,

ArH), 7.10 (m, 2H, ArH), 7.36 (m, 10H, ArH), 7.58 (s, 1H, ArH), 7.65 (s, 1H, ArH), 7.71 (d, 1H, J = 24.3 Hz,
ArH); MS (EL 70ev) m/z 416(M+), 310, 294, 205, 192, 177, 163, 147, 131, 117, 105, 91, 77, 65, 51.

G (6-4) @ 3-[3-U-BEZ2A LA HL)-Z2T]|-2-& 41,2 3, 4-H Egslo| =2 a3 -6-7 2 E A AL 3]
EFAtuatol =

dArle] 3] Al (3-4)F A7 W o= whgsle] HA 5 gEs AT

& 19 mg (33 %); TLC (MeOH/EtOAc = 1/19) Rf 0.15; 1H NMR (200 MHz, MeOD) &6 2.12 (m, 2H, CH,),
2.70 (t, 2H, J = 4.8 Hz, CH,), 2.89 (m, 2H, CHy), 3.87 (t, J = 2.8 Hz, 1H, CH), 6.68 (m, 2H, ArH), 7.05 (m,

2H, ArH), 7.58 (m, 1H, ArH), 7.65 (m, 1H, ArH), 7.71 (m, 1H, ArtD; MS (EIL, 70 eV) m/z 341 (M+), 154,
145, 114, 99, 84, 70, 66, 43

*ai Ale] 7 0 3-(2-wlAlE EobH] oo ) -2-54-1,2,3 4-H Eg}slo| =2 ] KA -6-7L2 A 1L sto] =5 ALm}
o

AW

A (7-1) : 3-(2-0}A) E-o] ©)-2-%2:-1,2,3,4-H| Eeh5to] £ 2.5 541 -6-7h 2 2 A A ] o] 2] 2

'ﬂ.lX‘l

=

o 2~ H
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= (
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]_

3 g, 9.6 mmol)<S
207\]7} SAlac SoA=

(MgS0,) 3}

Az
L—_% AN iz.]]g].al—ﬂ

3-(2-HER-oe)-2-54-1,2,3 4-H| Eg}slo| ER 5 A -6-7F 25 A4 |
( olal AFolAe]= (750 mg , 11.5 mmolE 7}3F &

o] ASBL 7}3lal A YR 25310 AFER
o LS Ag7A A9 I EvE Yy R

of @ =—

[1

o, ﬁﬂlﬁ
Y Jztr}o

A
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O

INMR (200 MHz, CDCl3) 6 2.24 (m, 1H, CHy), 2.65 (m, 1H, CH,), 3.85 (m, 1H, N3CH,), 3.87 (s, 3H, OCH,),

4.39 (¢, 1H, J = 8.1 Hz, CH), 6.93(d, 1H, J=8.1 Hz, ArH), 7.80 (s, 1H, ArH), 7.84 (d, 1H, J = 8.1 Hz, ArH);
MS (EI, 70eV), m/z 275(M+), 247, 220, 205, 197, 177, 161, 118, 105, 92, 78, 54, 41

S| (7-2) : 3-(2-obu] m—ol| &) -2-& 2 ~1,2,3 4~ Ea}8}o] = 2 7] X Ake)

3 4-H Egslo] =2 7] Al -6

1 /IR (522 mg)< Jleta 5,:_51%@% i RS
y3}ate] el E/ A RS A AL et B2 5 A e SRubE o) ¥ 2 g
2.05g (87 %)= Oé;’iv‘r
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B FEshal Age R A A% (MgSO)ste] of 3 5= 29t skl &l & A7 stal &2 AbE AeukAd 4
2 IgZuE gy E A (A g/ =2 @ik = 2/1)8te] M 149 BAE 160 mg (52 %) AT},

1H NMR (200 MHz, CDCl,) 62.28 (m, 1H, CH,), 2.53 (m, 1H, CH,), 2.62 (m, 1H, CH,), 2.77 (m, 1H, CH,),
3.85 (s, 3H, OCH,), 4.01 (m, 1H, CH), 6.35 (s, 1H, NH), 6.88 (d, 1H, J = 8.4 Hz, Arll), 7.53 (m, 2H, ArH),

7.68(d, 1H, J = 1.8 Hz, ArH), 7.76 (dd, 1H, J = 8.4, 1.8 Hz, ArH), 7.95(dd, 2H, J = 7.5, 1.2 Hz, ArH); MS
(EL, 70eV) m/z 390(M+), 389, 358, 337, 307, 248, 230, 205, 188, 177, 77, 56.

WA (7-4) : 3-(2-MAEE D obo] o B)-2-% £-1,2,3,4-F E k5ol = 2 A 54 A-6-7h2 B A2
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(EtOAc/Hex = 1/1) Rf 0.45 ; 1H NMR (200 MHz, acetone-dg) 6 2.19 (m, 1H, CHy), 2.51 (m, 1H, CH,), 3.55
(td, 1H, J =9.8, 1.4 Hz, CHZ), 3.76 (td, 1H, J= 9.8, 3.0 Hz, CH2), 4.25(t, 1H, J =9.6 Hz, CH), 4.95 (s, 2H,
PhCHz), 5.17 (bs, 1H, NH), 6.80 (d, 1H, J =9.2 Hz, ArH), 7.49 (m, 10H, ArH), 7.86 (d, 2H, J = 9.2 Hz, ArH).

E}r?ﬂl (]7—6) D 3-(2-WAlE R opr| e -ol| 2)-2-54-1,2,3 4-H Edtelo| 2 A AR -6 -T2 AL Slo| =5
Almlol =

e)-2-54-1,2,3,4-
1 g, U. = 1 ml)
S, Aol Ex o3}, 7k}

off

1H NMR (300 MHz, acetone-dg) § 2.07 (m, 1H, CHy), 2.37 (m, 1H, CHy), 3.44 (m, 1H, CH,), 3.70 (m, 1H,
CHZ), 4.18 (m, 1H, CH), 6.74 (m, 1H, ArH), 7.42 (m, 5H, ArH), 7.86 (m, 2H, ArH), 10.41 (bs, 1H, NH); MS
(LC, 70eV) m/z 491(M+ ), 377, 358.

=5 abrho] =

E‘rﬁ] (8-1) : 3-[2-(EFA-4-&Fot )-od]-2-54-1,2,3 4-H Ed o] =2 7| 547 -6-7F= 5 A]4F v

i

gt A P

(7-3)e A WAl &Y 2ot Plale] B £ FRetol=

%& 150 mg (53 %); TLC (EtOAc/Hex = 2/1), Rf 0.40; 1H NMR (200 MHz, CDCl,) §2.31 (m, 1H, CH,), 2.42
(s, 3H, ArCH,), 2.54(m, 1H, CH,),2.58 (m, 1H, CH,), 3.74 (m, 1H, CH,), 3.84 (s, 3H, OCH,), 4.06 (dd, 1H, J

=10.6, 3.5 Hz, CH), 6.07 (s, 1H, NH), 6.79 (d, 1H, J= 8.5 Hz, ArH), 7.30 (d, 2H, J= 7.9 Hz, ArH), 7.67 (s,
1H, ArH), 7.74 (d, 1H, J = 8.5 Hz, ArH), 7.80 (d, 2H, J = 7.9 Hz, ArH); MS (EI, 70eV) m/z 403(M+), 272,
321, 248, 193, 193, 177, 118, 91, 56, 44.

A6l 79] @A (T-4)8) FAT PO WS AA BAHNFES S5

& 144 mg (100 %) TLC (EtOAc/Hex = 2/1) Rf 0.30.
9 (8-3) & 3-[2-U-EFd-Exdolrn)-d e ]-2-54-1,2,3,4-H Eg}lsto] =2 7 H 4 -6-7F 25 A4
W12 % A ol nf o] =
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A TS A (7-5)9 AT W OR WA BHRFES S5

& 63 mg(35 %); TLC (EtOAc/Hex = 2/1) Rf 0.15; 1H NMR (200 MHz, acetone-dg) & 2.19 (m, 1H, CH,),
2.42 (s, 3H, PhCHs), 2.51 (m, 1H, CH,), 3.55 (td, 1H, J = 9.6, 3.0 Hz, CH,), 3.76 (td, 1H, J = 9.6, 3.0 Hz,
CH,), 4.25 (t, 1H, J = 8.6 Hz, CH), 4.95 (s, 2H, PhCH,), 5.17 (bs, 1H, NH), 6.80 (d, 1H, J = 8.2 Hz, ArH),
7.49 (m, 9H, ArH), 7.86 (d, 2H, J = 8.2 Hz, ArH), 10.56 (s, 1H, NH).

A (8-4) : 3-[2-U-EFAEEdolr| n)-oEH |-2-24-1,2,3,4-H Egslo]| =2 | K23 -6-7L 2 EF A4 3}
o|ESA}vto] =

AL 7o BA (7-6)¢F T AT PR WS AA FH =S TS
& 42 mg (94 %) TLC (MeOH/EtOAc = 1/9) Rf 0.15

A6 9 1 3-[2-(4-v B A A - & E o] i) -0 W ]-2- 5 4-1,2,3, 4B E e o] E 275 AL el -6-7h 22 44
Shol == Amtol =

o

(

9-1) : 3-[2-(4-F|EA AN E Eolu] )-o]| & |-2-2 4 -1,2 3 4-H Egslo]| =2 7] =42 -6-7 2 E-A
o ~H =

2

=y
2,

AR 72 GA (7-3)¢F TAE WY o g WS Al A BA g E S 589t
48 218 mg (55 %) TLC (EtOAc/Hex = 2/1), Rf 0.40

1H NMR (200 MHz, CDCl) 62.31 (m, 1H, CH,), 2.48 (m, 1H, CH,),2.70 (m, 1H, CH,), 3.85 (s, 3H, OCH,),
3.86 (s, 3H, OCHy), 3.93 (m, 1H, CH, ), 4.19 (m, 1H, CH), 6.53 (s, 1H, NH), 6.96 (d, 2H, J = 8.9 Hz, ArH),
7.15 (m, 1H, ArH), 7.59 (s, 1H, ArH), 7.90 (m, 3H, ArH)

Mass (EI, 70eV) m/z 419(M+), 388, 337, 322, 248, 229, 215, 205, 193, 177, 161, 107, 56.

E{ﬁl (9-2) : 3-[2-(4-MEA Al E 2o 1) -0 & | -2-8- 421,23 4-E| Eg}elo| E 2 F 54 -6-7F 2 54]
A

dAjel 79 @A (7T-4)9} AT WP o= WA A 548 =E 53T
£ 254 mg (100 %) TLC (EtOAc/Hex = 2/1) Rf O
A

| (9-3) @ 3-[2-(4-HISA AL Dol m)-E ]-2-F4-1,2,3,4-HEZ3o| B2 7 54 -6-7F 25 A
W4 8 A ol mho] =

(R

AAe 78] ©A (7-5)9% BAT W o2 WS AA BAAFES SS9

& 69 mg (32 %); TLC (EtOAc/Hex = 2/1) Rf 0.20; 1H NMR (200 MHz, acetone-dg) 6§ 2.16 (m, 1H, CH,),
2.48 (m, 1H, CHy), 3.57 (m, 1H, CH,), 3.75 (m, 1H, CH,), 3.90 (s, 3H, OCH,), 4.25 (t, 1H, J= 6.0 Hz, CH),
4.95 (s, 2H, PhCH,), 5.17 (bs, 1H, NH), 6.80 (d, 1H, J = 9.2 Hz, ArH), 7.09 (d, 2H, J = 9.0 Hz, ArH), 7.45
(m, 7H, ArH), 7.89 (s, 1H, ArH), 7.91 (d, 2H, J = 9.0 Hz, ArH), 10.56 (s, 1H, NH).

A (9-4) @ 3-[2-U-HEAHA - E Dol )-o|H |-2-22-12 3 4-H Eg o] =2 7 548 -6-7t 2524
2t BFo] EEAfulo] =

AAlel 7o GA (7-6)9 T A WH R WA A HA B E S 553

& 47 mg (100 %) TLC (MeOH/EtOAc = 1/19) Rf 0.15; 1H NMR (300 MHz, acetone—dg) & 2.01 (m, 1H,
CHZ), 2.33 (m, 1H, CHZ), 2.81 (s, 3H, OCHS ), 3.44 (t, 1H, J = 8.7 Hz, CHZ), 3.66 (t, 1H, J = 8.7 Hz, CHZ),

4.09 (m, 1H, CH), 6.68 (d, 1H, J = 8.1 Hz, ArH), 7.27 (d, 2H, J = 8.1 Hz, ArH), 7.41 (d, 2H, J = 7.8 Hz, ArH),
7.73(d, 2H, J = 8.1 Hz, ArH); MS (LC, 70eV) m/z 421(M+), 405, 391.

AAle] 10 @ 3-[2-(4-EF L 2WlA-E X ot ) H]-2-54-1,2,3 4-H Egsto] =R F| 54 -6-7t 25
At shel s xpetol &

A (10-1) : 3-[2-(4-FF e =dAlEEoln| m)-o|d | -2-54-1,2,3 4-H Edlslo| =2 A 547 -6-7t 2 54
Ab e ~H 2
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A 7o A (7-3)¢F T o= WA A HA4 5 3HES 5T
4 212 mg (67 %) TLC (EtOAc/Hex = 2/1), Rf 0.40

1H NMR (200 MHz, CDCl,) & 2.25 (m, 2H, CHy), 2.49 (m, 2H, CH,), 3.87 (s, 3H, OCH,), 4.20 (td, 1H, J =

17.7, 8.1 Hz, CH), 6.71 (d, 1H, J = 9.2 Hz, ArH), 7.05 (d, 1H, J = 8.2 Hz, ArH), 7.14 (d, 1H, J = 9.4 Hz,
ArH), 7.81 (d, 2H, J = 8.2 Hz, ArH), 8.00 (d, 2H, J = 8.4 Hz, ArH); MS (GC, 70 Hz) m/z 407(M+), 376, 248,
205, 177, 56.

U{f] (10-2) : 3-[2-U-EF=2WMAlEx dolr n)-o|& | -2-54-1,2,3,4-E| Eg}slo]| E 29| 54 -6-7F 2 5
A

A 79 GA (7T-4)2F FLS PH o= M-S A A HH 315 ES 533U
@A (10-3) @ 3-[2-(4-EF22AlE L dolr|)-o|d |-2-24-1,2,3 4-H Eg o =27 5 4H-6-7 25

T8 84% (2-steps); TLC (EtOAc/Hex = 3/1) Rf 0.15; 1H NMR (300 MHz, acetone—d6) § 2.27 (m, 1H, CHZ),
3.55 (m, 1H, CHZ), 3.77 (m, 1H, CHZ), 4.07 (m, 1H, CHZ), 4.31 (td, 1H, J=17.7, 8.1 Hz, CH), 4.95 (s, 2H,
PhCHz), 6.79 (d, 1H, J = 7.8 Hz, ArH), 6.95(d, 1H, J = 7.8 Hz, ArH), 7.40 (m, 8H, ArH), 8.04 (t, 2H,J=7.6
Hz, ArH); MS (LC, 70 Hz), m/z 499(M+ ), 394.

GA (10-4) : 3-[2-4-EF2HA-FX dolr|)-o| & |-2-24-1,2,3 4-H Egslo| =2 F A3 -6-7}2
B 4F sfo] =% aprlo]

AA e 7] @A (7-6)9% BAT W o2 WA BHRFES FEHAT

4 84% (2-steps); TLC (EtOAc/Hex = 3/1) Rf 0.15; 1H NMR (300 MHz, acetone-dg) & 2.27 (m, 1H, CH,),
3.55 (m, 1H, CHZ), 3.77 (m, 1H, CH2), 4.07 (m, 1H, CHZ), 4.31 (td, 1H, J=17.7, 8.1 Hz, CH), 4.95 (s, 2H,
PhCHz), 6.79 (d, 1H, J =7.8 Hz, ArH), 6.95(d, 1H, J = 7.8 Hz, ArH), 7.40 (m, 8H, ArH), 8.04 (t, 2H,J=7.6
Hz, ArH); MS (LC, 70 Hz), m/z 499(M+ ), 394.

AAle 11t 3-[2-(4-HEFEH Az Eolr] m)-d]-2-54-1,2 3 4-H Egslo| =27 541 -6-7t 25 A 4b
3o = S Ajrto] =

T8 270 mg (44 %); TLC (EtOAc/Hex = 2/1), Rf 0.40; 1H NMR (200 MHz, CDCl5) §1.33 (s, 9H, CHy), 2.26
(m, 1H, CH,), 2.41 (m, 1H, CHy), 3.68 (m, 1H, CH,N), 3.84 (m, 1H, CH,N), 3.92 (s, 3H, OCH,), 4.29 (m,

1H, CH)), 6.15 (bs, 1H, NH), 7.03 (d, 1H, J= 8.1 Hz, ArH), 7.58 (m, 3H, ArH), 7.85 (m, 4H, ArH), 9.41 (bs,
1H, NH

r)]rf] (11-2) : 3-[2-U-HEFdWA s dolr| o)~ & | -2-524-1,2,3,4-E| Eg}slo]| E 27 54 -6-7F 2 5
A

Ao 7o) A (T-4)9F TA R o2 vEAA EH3gE S 5

| (11-3) : 3-[2-(U-HEFdulAdszdolr| n)-dd]-2-54-1,2 3 4-H Eglelo| =2 F 54 -6-7t =25
R EY ARSI

A A 79 WA (7-5)% BAF W 0 W3 AA BARFES AT

£ 69% (2-steps); TLC (EtOAc) Rf 0.80; 1H NMR (300 MHz, MeOD-d ) & 1.36 (s, 9H, t-Bu), 2.07 (m, 1H,
CH,), 2.43 (m, 1H, CH,), 3.50 (m, 1H, CH,), 3.66 (m, 1H, CH,), 4.31 (t, 1H, J = 8.9 Hz, CI), 4.92 (s, 211,
PhCHz), 6.79 (d, 1H, J = 8.4 Hz, ArH), 7.36 (m, 3H, ArH), 7.47 (m, 4H, ArH), 7.61 (d, 2H, J = 8.6 Hz, ArH),
7.89 (d, 2H, J = 8.6 Hz, ArH)
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K

A (11-4) @ 3-[2-U-HEF Al -sxdojr| n)-o| e ]-2-%24-1,2, 3 4-H EZ}slo| =2 HAH-6-71 2
A Spol gt

QA

AX ] 72 G (7-6)SF TAF W 0 2 Wh-S A A 22 5 E S 53T

£ 69% TLC (MeOH/EtOAc = 1/10) Rf 0.30; 1H NMR (300 MHz, aceton-dg) & 1.46 (s, 9H, t-Bu), 2.50 (m,
1H, CHZ), 2.90 (m, 1H, CHZ), 3.68 (t, 1H, J = 8.6 Hz, CHZN), 3.89 (t, 1H, J = 8.8 Hz, CH2N), 4.34 (t, 1H, J =

8.4 Hz, CH), 5.36 (bs, 2H, NH), 6.92 (d, 1H, J = 8.9 Hz, ArH), 7.64 (s, 1H, ArH), 7.74 (m, 3H, ArH), 8.02 (d,
2H, J = 8.5 Hz, ArH).

AN G 121 3-[2-(FE -1~ % Eobu i) -0 & ]-2-%4-1,2,3,4- B Eefso] =27 5 Al -6-7HZ 5 A 4 8
S| = F Aol =

A (12-1) : 3-[2-(UGZ 2 -1-FEopn| ) -o D ]-2-524:-1,2,3 4-H Eg}slo] =2 -F| 54/l -6 -7 =2 5 A1k
‘ﬂ%OﬂiEﬂE

=

Aol 7o) DA (7-3)9F T AT W o2 e AA HA S TEES TS

=& 306 mg (74 %;:) TLC (EtOAc/Hex = 2/1), Rf 0.30; 1H NMR (200 MHz, CDCl,) 6 1.69 (m, 1H, CH,), 2.00
(m, 1H, CHy), 3.22 (m, 1H, CHyN), 3.34 (m, 1H, CH,N), 3.9 (s, 3H, OCH,), 3.99 (m, 1H, CH), 6.58 (d, 1H, J

=12.9 Hz, ArH), 7.36 (m, 7H, ArH), 7.68 (d, 2H, J = 11.7 Hz, ArH), 7.80 (d, 1H, J = 12.6 Hz, ArH), 8.16 (d,
1H,J=11.7 Hz, ArH), 8.45 (d, 1H, J = 13.2 Hz, NH); MS (EI, 70eV) m/z 439(M+ ), 356, 248, 192, 177, 127,
79, 56, 44.

Al (12-2) 1 3-[2-(GZ & all-1-&Eoln| o)-o| & | -2-54-1,2,3 4-H E&}5lo| E 2 7] =4 A -6-7F 2 5 A]4F
AN 78] B (T-4)sh BAT B 02 WEA A BASTFELS +5 3k

WA (12-3) @ 3-[2-(YZgd-1-&Folu| )-8 ]-2-24-1,2 3 4-H Eg}5to| =2 7 54 -6-7F 2 5 A Al
W20 5 Ao ool =

AA e 79 @A (7-5)9 FAT PO R WA A B3 E S S50,

& 140 mg (48 %) (2-steps); TLC (EtOAc/Hex = 2/1) Rf 0.41; 1H NMR (200 MHz, acetone-dg) § 2.12 (m,
1H, CHZ), 2.35 (m, 1H, CHZ), 3.48 (td, 1H,J = 9.6, 2.8 Hz, CHZ), 3.70 (td, 1H, J = 9.6, 2.8 Hz, CHZ), 4.29
(m, 1H, CH), 4.94 (s, 2H, PhCHz), 5.15 (bs, 1H, NH), 6.78 (d, 1H, J = 9.2 Hz, ArH), 7.54 (m, 10H, ArH),

8.08 (dd, 1H,J =7.8, 2.0 Hz, ArH), 8.21 (d, 1H, J= 9.2 Hz, ArH), 8.45 (dd, 1H, J= 9.2, 1.2 Hz, ArH), 8.78
(d, 1H, J = 7.8 Hz, ArH), 10.55 (s, 1H, NH).

SA (12-4) @ 3-[2-(YEZEA-1-sZolr] w)-fd |-2-84-1,2,3,4-H Egslo| =2 7 A3 -6-7 2 E A Al
Sho] == Apntol =

AN 79 GA (7-6)9 T3 wkH o7 WS A A EA 5 ES FSEF9 )

T8 69% TLC (MeOH/EtOAc = 1/10) Rf 0.30; 1H NMR (300 MHz, aceton-dg) 6§ 2.07 (m, 1H, CHy), 2.31 (m,
1H, CHy), 3.46 (m, 1H, CH,), 3.68 (m, 1H, CH ,), 4.27 (m, 1H, CH), 6.72 (dd, 1H, J = 43.3, 8.4 Hz, ArH),
7.65 (m, 5H, ArH), 8.15 (m, 2H, ArH), 8.45 (m, 1H, ArH), 8.77 (m, 1H, ArH), 10.49 (bs, 1H, NH)

Mass (LC, 70eV) m/z 441(M+), 439, 425, 279, 205, 149.

A 13 1 3-[2-(FZ G dl-2-% Eopr| )0 & ] -2-9 4 -1,2,3 4-H Eg}alo] = 2 7] 3 A e -6-7} 2 B A4
S| == Ajmpo] =

]_

2
ol

S (13-1) @ 3-[2-(JZ&al-2-%&Fo}v]1o)-ol| & |-2-22:-1,2,3, 4-E] Eg}lo] = 2 -] 54 -6 -7} 2 B A )
He o g =

Al 79 WA (7-3)5h FAT W OE MSAA BAGRS FEa

& 215 mg (60 %); TLC (EtOAc/Hex = 2/1), Rf 0.30; 1H NMR (200 MHz, CDCl,) 62.28 (m, 1H, CH,), 2.58
(m, 1H, CHy), 3.56 (m, 1H, CH,N), 3.73 (m, 1H, CH,N), 3.82 (s, 3H, OCH,), 4.10 (m, 1H, CH), 6.24 (d, 1H,

J=4.9 Hz, NH), 6.77 (d, 1H, J = 8.5 Hz, ArH), 7.61 (m, 4H, ArH), 7.93 (m, 5H, ArH), 8.51 (s, 1H, NH); MS
(GC, 70 Hz) m/z 439(M+ ), 408, 357, 177, 127, 56.
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Aol 7o) A (7-5)9F TAR R o2 vEAIA EH3FES 5

T8 90%(2-steps); TLC (EtOAc/Hex = 3/1) Rf 0.60; 1H NMR (200 MHz, acetone-dg) 6 2.16 (m, 1H, CH,),
2.51 (m, 1H, CHZ), 3.54 (m, 1H, CHZ), 3.74 (m, 1H, CHZ), 4.34 (m, 1H, CH), 4.94 (s, 2H, PhCHz), 5.19 (bs,

1H, NH), 6.78 (d, 1H, J = 9.0 Hz, ArH), 7.09 (d, 1H, J = 8.4 Hz, ArH), 7.46 (m, 6H, ArH), 7.68 (m, 2H, ArH),
8.08 (m, 5H, ArH), 8.62 (s, 1H, NH), 10.67 (s, 1H, NH); Mass (LC, 70eV) m/z 531(M+), 419, 391.

&7 (13-4) : 3-[2-(FZgal-1-% Eopv] w)-o B ]-2-%4-1,2,3,4- €| E2h5}o] =27 5 AR -6-7} 25 A 2}
sto] == Apntol =

A 79 GA (7-6)% AT WH o R NGAA BAGFES S5

T8 68% TLC (MeOH/EtOAc = 1/10) Rf 0.10; 1H NMR (300 MHz, aceton-dg) 6§ 1.83 (m, 1H, CHy), 2.13 (m,
1H, CHy), 3.28 (m, 1H, CH,), 3.52 (m, 1H, CH ,), 4.31 (m, 1H, CH), 5.55(bs, 2H, NH), 6.63 (d, 1H, J = 8.4

Hz, ArH), 7.71 (m, 4H, ArH), 8.01 (m, 4H, ArH), 8.53 (s, 1H, ArH), 8.75 (bs, 1H, NH), 10.83 (bs, 1H, NH);
MS (LC, 70eV) m/z 439.1(M-), 425, 405, 355, 263, 102.

A 14 0 3-[2-(1,1-Y5A&-1H-116-UZE[1,8-cd] o] &AfolopE-2-d) - & | -3-54-1,2,3,4-E| Eg}5}
o= 2735 e -6-7F 2 B A4 sho] == Abfo] =

Y- ElZE (4.6 ml 53.4 mmoD ¥ EB|ZZZ X2 (264 w)S 7183l 50T oA B2 (0.4ml 8 mmol)S
A3 ¥ 80C =4 & B2ul (3 ml 60 mmol)S 105 %ok A 7134t} 100T oA 247k Bek wik 5 A eow
WZFA| 7] 3 tHE X 2olu = (50 ml) e} 2,3-tFolobn] w2 AF WE o] ~H 2 (9 g, 54 mmol)S 7Fate] el &
0C= WZtAZ Y. 1-(B-tolodotr Iz 2d)-3-vdrl2H tjoloju = 94k4d (12.4 g, 65 mmol) ¥} N-3}o]
EsA-6-EZ o R MlxEwolE (6 g, 27 mmol)s A HRE 71akal 0Tl A 30% wnk 5 A 2o A oAz
o WA T Eoll ol AF ¥ AE(MgS0 ekl AR o3 wHate] AL ALE A EEF v =
(30 mDell *e]31 K,CO4 (8.4 g, 60.78 mmoD)< 7}8ke] 25T el A 8AIZF &3 vhgA1 7] th3 5ol War XAt
A2 FEeha age 2 A, A2MeS0p, A w5 F Akl Ay aseteaes e gAskel el 1
A HAE 8.43 mg (50 %)< AArt.

(EtOAc/Hex = 1/1), Rf 0.20; INMR (200 MHz, CDCly) & 2.46 (dt, 1H, J = 7.8, 2.4 Hz, CH,), 2.91 (dt, 1H, J =
14.4, 6.6 Hz, CHy), 3.75 (tt, 1H, J = 10.0, 2.2 Hz, CH,), 3.89 (s, 3H, OCHy), 4.11 (tt, 1H, J = 8.2, 1.6 Hz,
CH,), 4.63 (dd, 1H,J = 6.9, 2.2 Hz, CH), 7.17 (d, 1H, J = 8.8 Hz, ArH), 7.85 (s, 1H, ArH), 7.85(d, 1H, J =
8.8 Hz, ArH); MS (EL, 70eV), m/z 314(M+ ), 297, 268, 233, 205, 175, 145, 118, 55

A (14-2) : 2-(2-BH 2 R E)-3-24-3 4-T]}o| =2 -2H-F] =42 -1,7-T) 72 B A AL 1-912 o 282 7-
HE o ~E =

o}l (6 mg)S Wl
3—(2—EEE°1]EIE)—2—%§D
7

(EtOAc/Hex = 1/1), Rf 0.60; INMR (200 MHz, CDCly) & 2.46 (dt, 1H, J = 4.6, 2.0 Hz, CH,), 3.12 (dt, 1H, J =
15.0, 7.0 Hz, CHy), 3.75 (m, 1H, CHy), 3.91 (s, 3H, OCH,), 4.06 (m, 1H, CH,), 4.55(dd, 1H, ] = 6.5, 2.0 Hz,
CH), 5.19 (s, 2H, PhCH,), 7.33 (m, 5H, ArH), 7.56 (s, 1H, ArH), 7.88 (s, 1H, ArH), 8.00 (dd, 1H, J = 10.8,
2.0 Hz, ArH); MS (EI, 70eV), m/z 446M+ ), 402, 358, 267, 231, 205, 177, 145, 118, 65, 41

oA (14~
-2H-9=

w
~

U a-1H-116-YZE[1,8-cd] o] &ALl opE-2-2) -l d]-3-F -3 4-Hslo| =2

: 2_[2_(1y
~H7FEEAE -9 o 2HE 7-Hg o 28 =2

1___1,

il
e

3

2-(2-B 2 5o e)-3-%4-3 4-T] 80| = 2 -2H-7| 54 -1,
(280 mg 0.625 mmol)< 5
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hyA

1/1), Rf 0.20; 1H NMR (200 MHz, CDCl,) & 2.28 (m, 1H, CH,), 2.53

o}l (95 u, 0.688 mmol)
(m, 1H, CH,), 2.62 (m, 1H, CHy), 2.77 (m, 1H, CH,), 3.85 (s, 3H, OCHS), 4.01 (m, 1H, CH), 6.35 (s, 1H,

3l thol

[e)
Wb Ao A azvhEs e A

€]
=

7}

o
ARE1-wA o 2E 2

£ A~-1H-116-4

294 mg (82 %) TLC (EtOAc/Hex
1.8 Hz, ArH), 7.95 (dd, 2H, J = 7.5, 1.2 Hz, ArH); MS (EI, 70eV) m/z 390(M+ ), 389, 358, 337, 307, 248,

NH), 6.88 (d, 1H, J = 8.4 Hz, ArH), 7.563 (m, 2H, ArH), 7.68 (d, 1H, J = 1.8 Hz, ArH), 7.76 (dd, 1H, J = 8.4,
230, 205, 188, 177, 77, 56.
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[d]o]ZAbolopE-2-)-o e ]-3,4-1]

d] o] Aol o} -2-1)~o & ] -3, 4-1]

1=
6-Hz[d]o] Ate]obE-2-d) -l d |-

Fol= 2 -116-#x[d] o] A o] o}
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8.1 Hz, ArH), 7.39 (m, 6H, ArH), 7.88 (m, 5H, ArH); MS (LC, 70eV) m/z, 507(M+),

bol=

AA o 142] GA (14-5)¢}

A (14-3)0l A&+ 2H-1

stol =2 -116-wlz[d]o] Aol obE 4

(15-3)

| 142
ArH), 8.01 (m, 6H, ArH), 8.37 (d, 1H, J = 7.8 Hz, ArH), 9.53 (bs, 1H, NH); MS (LC, 70 Hz) m/z 550(M+),

506, 449, 403, 359, 174, 131.
CH,), 2.68 (m, 1H, CH,), 3.65 (m, 1H, CH, N), 3.84 (m, 1H, CH,N), 4.85 (s, 2H, PhCH,), 5.04 (t, 1H, J = 8.1

(m, 1H, CHZ), 3.21 (m, 2H, CHZN), 3.85 (s, 3H, OCHS), 4.81 (m, 1H, CH), 5.20 (s, 2H, PhCH2), 7.42 (m, b5H,
T8 69 %(2-steps) TLC (MeOH/EtOAc = 1/4) Rf 0.80; 1H NMR (300 MHz, acetone-dg) § 2.58 (m, 1H,

& 264 mg (89 %) TLC (EtOAc/Hex = 2/1), Rf 0.30; 1H NMR (200 MHz, CDCly) 6 2.38 (m, 1H, CH,), 2.82

AA o 142] GA (14-4)¢}
1,2,3,4-H Eg}

Hz, CH), 6.73 (d, 1H, J
391, 219, 202, 102.

A
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9A (15-4) : 3-22-2-[2-(1,1,3-E7<2-1,3
1,2,3,4-H) E ehao] = 2 3] 5 221 -6 Falo] =

]_
Aol 149 A (14-6)¢t A3 T o2 5435 =& 538300
% 51% TLC (MeOH/EtOAc = 1/10) Rf 0.20; 1H NMR (300 MHz, acetone-dy) &

2.84 (m, 2H, CH,),3.80 (m, 1H, CH,N), 4.05 (m, 1H, CH,N), 5.06 (t, 1H, J =

9.6 Hz, CH), 6.86 (d, 1H, J = 8.4 Hz, ArH), 7.60 (d, 1H, J = 9.0 Hz, ArH),
7.65 (s, 1H, ArH), 8.13 (m, 4H, ArH).
AR 6l 161 2-%2-3-A DA AW D-1,2,3,4-¥] E a0l £ 2] 5 A R1-6-7F2 B A Bho] S Ajrpo] =

A (16-1) 1 2-A4-3-dd7h R due-1,2 3 4-H Eg}slo] = 2 7| 548 -6-7F 2 B A AL

3.4-tJopw] = M4 (575 mg, 3.75 mmol)S IN F4FSHIEF &9 (10ml) oﬂ srelal N-sfd whef ej ol v = (1.73
g, 10 mmoD = 31 7}8ke] 90Tl A] 54 7% wnk Rilﬂr Feo R WAAA IN 94t §olo 2 PH3Y =R 1Hd 38}
of 1AZ of 7, AE3ke] mdA BALHE 1.4 g (115 %, crude) Oé‘iilﬂr.

1H NMR (200 MHz, DMSO-dg) & 2.70 (m, 2H, COCH,), 4.25 (t, 1H), 7.30 (m, 8H, ArH), 10.0 (s, 1H, NH),

10.6 (s, 1H, NH), 12.4 (s, 1H,COOH); MS (EI, 70 ev) 44, 65, 77, 93, 105, 123, 134, 145, 163, 175, 190,
204,232, 325.

WA (16-2) : 2-52-3-9d 7R d v -1,2,3,4-E| E&}8lo] B2 7] 5 A R-6-7F 25 A1 WA S A opm| =

2-Sn-3-d IR e -1,23 4~ EﬂEE}o}olciﬂig—G—ﬂéﬁ A %F (440 mg, 1.32 mmoDl)S HHE £ &
ol = (6.6 mhell Fola, 0T WANT & N-rmeb LI SA-6-Ea ZE 02 WzEe o= (456 mg, 1.62
mmol), EglelEoldl (0.37 ml, 2.65 mmoDE H7Ftt. Aol A 2087 nHkA]7) 1 Wl S A] o}yl JAk
(359 mg, 2.25 mmol), EgJdld ot (0.37 ml, 2.65 mmoDE H7Fste] thA] 1587F wWkAI T}, 5= whoo
FANI I 2R FE5E F 712MgS0,), o3, FHe g Ak Ad AzneEay (R /=2

9 A = 2/1) 2 AAEFe] @A dAro] BA B 295 mg (40 %) ATt

1H NMR (200 MHz, DMSO-dg) & 2.70 (m, 2H, COCH,), 4.24 (t, 1H),4.85 (s, 2H,ArCH,), 7.20 (m, 13H,
ArH), 10.0 (s, 1H, NH), 10.5 (s, 1H,NH), 11.4 (d,1H,J = 17 H2).

A (16-3) : 2-5A4-3-d 7t d e -1,2,3 4-H Egsto] =2 7 54 -6-7F 2 5 A|4F S| EF Ao =

2-%2-3-A AUl R AW E 1,23 48 Egtso] E2 ) 5 47 -6 -7k 2 B A AL Wl g alofute] £ (167 mg, 0.39
mmol)& ]%%_(1 mDe] 50l 3 10% ZeHE/7HE (33 mg)S A7EaFath 424 kol A 3417k Bot wkalal e}
g = 1/9) = AA st A aAe] BAE

O] E & o] 3}, %1—3}7 A7 Ad Tantz e (g2t
100 mg (76 7)% At

1H NMR (200 MHz, DMSO-dg) § 2.75 (m, 2H, COCH,), 4.28 (s, 1H),7.1 (m, 8H, ArH), 8.8 (brs, 1H, OH),
10.0 (s, 1H, NH), 10.5 (s, 1H,NH), 10.9 (brs, 1H, NH).

A 17 ¢ 3-(2-Hzdotr ik o ¥)-2-54:-1,2,3 4-H Egleto]| 27| 554471 -6-7F 25 A4 dfo] =5 A v}o]

=
=

( g, 1.04 mmol), N~a}o] ‘:E/\] 6-Eg3
117 mg, 0.96 mmoD)E Tbal 5 A Lo A 34 7F
ZAt g R 58t 2N A =X AgE 2
I g2 AL ATt AY A2vtE a2 AAlstke] FA A 52482 80 mg (28%)S A

—
(@)}
w
)
oy
o
oo
)
8
]
o
[o
N
A
oforfordt 0O

1H NMR (200 MHz, CDCl,) 62.28 (m, 2H, CHy), 3.88 (s, 3H, OCH,), 3.89 (m, 2H, CH,), 4.79 (m, 1H, CH),
7.53 (m, 4H, ArH), 7.74 (m, 3H, ArH), 8.27 (m, 1H, ArH); MS (EI, 70eV) m/z 353(M+), 254, 239, 223, 211,
195, 183, 164, 143, 127, 119, 105, 91, 77, 63, 51.

A (17-2) : 3-(2-lxYgoln] iz o &)-2-24-1,2 3 4-H Eg}sto]| =& F] H A&l -6-7} 2 2 A AL

_21_
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3-2-Mzdolr| = o E)-2-24-1,2,3,4-HEZsIo| =2 -F A -6-7t2H A4 HEl o 2HZ (213 mg
0.60 mmoD)S 30% o &F2 8N (4 ml)ol =o]a U4 =48] F (506 mg, 12.06 mmol) S 7}k & 50 Tl A
2N et Rk Tt A5 Eg kg olo 1 = pls =4

[ =i

o= gl
stol A H LA =S o, Ax
(EtOAc/Hex = 2/1) Rf 0.15 M.P = 196 C.

YA (17-3) : 3-(2-MEDotr] i A 8)-2-5 41,23 4-H| Eek5ho] = 27547 -6-7h2 B A4 11454 oo}

3-(2-WMzdotn| i o ’)-2-% 41,2 3, 4-H| Eg}slo] = 2 7] 54 -6-7} 25 A4t (96 mg, 0.28 mmol)S t v
GX ol = (0.5 m)el| solal 0Tl Wld S Aoyl G4kl (107 mg, 0.56 mmol), 1-(3-tojedolr| =z
)-3-dl" 7t r oo n = §4kY (85 mg, 0.42 mmol), N-3to] =5 A -6-E 2] T+ 0 2 Wl E2]ol% (45 mg,
0.28 mmol), Egfolldobul (117 ul, 0.84 mmol) & 7}k § Aol A 3A1ZF wuke} i}, A5aS Eoptal 24t
B FZ&, IN G4 &, T2, AvE o7 AH, 1xMeS0y), #4953 + A7 A4 AZvtE
¥ (AFE) R GAlste] B4 2 76 mg(61 %)= AU

1H NMR (300 MHz, acetone-dg + DMSO-dg) 62.42 (td, 1H, J = 9.0, 7.8 Hz, CH, ), 2.63 (td, 1H, J=9.0, 7.8
Hz, CH,), 3.77 (td, 1H, J = 9.0, 2.4 Hz, CH,N), 3.84 (td, 1H, ] = 9.0, 2.4 Hz, CH,N), 4.64 (t, 1H, ] = 7.8 Hz,
CH), 4.97 (s, 2H, PhCH,), 5.59 (bs, 1H, NH), 6.81 (d, 1H, J = 8.4 Hz, ArH), 7.65 (m, 10H, ArH), 7.96 (d, 2H,
J=6.9 Hz, ArH), 8.79 (d, 1H, J = 7.5 Hz, NH).

E}rﬁ] (17-4) + 3-2-¥lzxdolr] = A &)-2-524-1,2,3 4-H Eg}slo] E2 54 -6-7F2 7 A|4E Sfo] == AL}
o] =

3-(2-WlZzdolu]x o gl
0.15 mmol) S H &= (liml
[e}

Aol ER o3}, 7

1H NMR (300 MHz, acetone-dg) & 2.32 (m, 1H, CHy), 2.51 (m, 1H, CHy), 3.59 (t, 1H, J = 8.1 Hz, CH,), 3.74
(t, 1H, J= 8.1 Hz, CH,), 4.46 (t, 1H, J = 9.0 Hz, CH), 6.70 (d, 1H, J = 8.4 Hz, ArH), 7.38 (m, 5H, ArH), 7.81
(d, 1H, J = 6.9 Hz, ArH), 8.37 (bs, 1H, NH), 10.45 (bs, 1H, NH); MS (LC, 70Hz) m/z 355(M+ ), 339, 243.

14
L2

%‘;M{ 1}8]: 3-[2-(4-vd-wlxdotr| ) o F]-2-524-1,2,3 4-H Egsto]| =2 7] 547 -6-7 25 A4} 8to]
T ZAlHLo| &=

74011](181]—1) c3-[2-(4-HEd-Hlxdoln ) o’ ]-2-2 412 3 4-HEgs o] 25 -6-FF2 E A AL o
AHE

(s

i

o £,
—

&
J

A
=3
=

79 ©A (17-1)9] WA thAo] 4-m]8 22 Agaha, WA BAG P o wgAlA 245
s,

& 88 mg (32%) ;TLC (Hex/EtOAc = 1/4), Rf 0.30 ; NMR (200 MHz, DMSO-dg) 62.20 (m, 1H, CH,), 2.37
(s, 3H, CHy), 2.45 (m, 1H, CHy), 3.34 (m, 1H, CHyN), 3.50 (m, 1H, CHyN), 3.76 (s, 3H, OCH,), 4.63 (m, 1H,

CH), 6.05 (bs, 2H, NH), 7.30 (d, 2H, J = 7.6 Hz, ArH), 7.62 (m, 2H, ArH), 7.79 (d, 2H, J = 8.2 Hz, ArH), 8.87
(bs, 1H, NH) ; (LCMSHz) m/z 368.1(M+ ), 204.1, 175.1, 174.2, 129.1

Mo

o

@A (18-2) : 3-[2-(4-mlE-Hlxzdotn| 1) d |-2-524:-1,2,3 4-H Ed}slo]| =2 7] 54 -6-7F 2 5 A4

Ao 179 @A (17-2)9F T a7 Wi o2 vhg A7 543 &S 5383t

2

A (18-3) : 3-[2-(4-ME-wlzdolr| ) o & [-2-24:-1,2,3 4-H| Eg}slo| =27 54 -6-7t= 5 A1

EERBE OIS
A A 179 ©A (17-3)% B8 w0 2 A7 21 sge S S5agl,

T8 65%(2-steps) TLC (EtOAc) Rf 0.20 ; 1H NMR (300 MHz, MeOD-d,) 62.29 (s, 3H, CHy), 2.31 (m, 1H,
CH,), 2.61 (m, 1H, CH,), 3.62 (m, 2H, CH, N), 4.46 (t, 1H, J = 8.0 Hz, CH), 4.83 (s, 2H, PhCH,), 6.72 (d,
1H, J = 7.9 Hz, ArH), 7.38 (m, 9H, ArH), 7.66 (d, 2H, J = 8.2 Hz, ArH); MS (LC, 70Hz) m/z 457.2(M~-),
183.1, 119.1, 113.1.

A (18-4) : 3-[2-(4-vEd-wlzdotr| ) d]-2-524-1,2,3 4-H Edsto| R F| 5 AR -6-7k2 544 &)
o|EF Aol =

_22_
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Ao 179 ©A] (17-4) ¢} T3 o2 M-S Al A B4 31352 53515t

%8 63 % TLC (EtOAc) Rf 0.10 ; 1H NMR (300 MHz, acetone-dg) §2.38 (s, 3H, CH,), 2.43 (m, 1H, CH,),
2.64 (m, 1H, CH,), 3.81 (m, 1H, CH,), 3.88 (m, 1H, CH,), 4.57 (t, 1H, J = 9.0 Hz, CH), 5.48 (bs, 1H, NH),

6.82 (d, 1H, J = 8.1 Hz, ArH), 7.28 (d, 2H, J = 8.1 Hz, ArH),7.56 (m, 2H, ArH), 7.82 (d, 2H, J = 8.4 Hz,
ArH), 8.40 (bs, 1H, NH), 10.52 (bs, 1H, NH); MS (LC, 70Hz) m/z 369.2(M+ ), 351.2, 336.2.

)\E;]-OS‘]]_ 1}9] 3-[2-(4-md-wlzdolr ) o d]-2-54-1,2,3,4-H Eg}sto]| E2F KA -6-7F 25 A4} 5]
T EAlu}o

?_rﬁlg D @ 3-[2-(4-v5A] dotr)ie) od]-2-54-1,2,3 4-HE} S| =2 547 -6-7F= 544 g

2HE

=

79 A (17-1)9] WZAE oAl 4-w B A MEAS AL, Yrixis SAF W ow w7 BA
& FEa9u.

oot >,
W[Ué
ﬂl O —

Sy,

£ 235 mg (60%) TLC (Hex/EtOAc = 1/2), Rf 0.20; 1H NMR (200 MHz, DMSO-d;) 62.46 (m, 1H, CH,),
2.69 (m, 1H, CH,), 3.48 (m, 1H, CH,N), 3.73 (m, 1H, CH,N), 3.75 (s, 3H, OCH,), 3.81 (s, 3H, OCH,), 4.62
(q, 1H, I = 8.4 Hz, CH), 6.07 (bs, 2H, NH), 6.72 (d, 1H, J = 8.6 Hz, ArH), 7.03 (d, 2H, J = 8.0 Hz, ArH), 7.63

(d, 2H, J = 9.8 Hz, ArH), 7.84 (d, 2H, J = 8.8 Hz, ArH), 8.84 (d, 1H, J = 7.4 Hz, NH).
Al (19-2) 1 3-[2-(4-mI A -dl Lot )-o| & ] -2-5-4:-1,2,3 4-H Eg}eto| E R F| F AU -6-7 2 5 A4
AN o) 179) BA (17-2)% Qg B o2 WeAA ZARFES F5a19 0,

©7) (19-3) : 3-[2-(4-] %A -M 2 obw] 1) ol e]-2-
¥4 5 A ofr}o] &

J}O

2-1,2,3 4-HEZHSI| R 7| 54 -6-7F= 5 A4}

A 179) BA (17-3)SF BAS P o2 wgA A BA5GES S5

£ 98%(2-steps) TLC (MeOH/EtOAc = 4/1) Rf 0.55; NMR (300 MHz, acetone-dg) 62.28 (m, 1H, CH,),
2.49 (m, 1H, CHZ), 3.60 (m, 1H, CHZN), 3.66 (s, 3H, OCHS), 3.69 (m, 1H, CHZN), 4.40 (m, 1H, CH), 4.84 (s,
2H, PhCHz), 5.39 (bs, 2H, NH), 6.68 (d, 1H, J = 8.4 Hz, ArH), 6.86 (m, 2H, ArH), 7.33 (m, 7H, ArH), 7.76

(d, 1H, J = 6.9 Hz, ArH), 8.22 (d, 1H, J = 6.9 Hz, ArH), 10.49 (bs, 1H, NH); MS (LC, 70Hz) m/z 459.2(M-),
441.2.

A (19-4) @ 3-[2-(4-HFEA -wlZ Lol w) oE]-2-84-1,2,3,4-F|Eg}sto| =27 {4 -6-7L 2 5 A4t
slo] = FAjulo] =

AA G 179 SHA (17-4)9F U3 vy o 2 S Al A 2A 31388 53519t

£ 82 % TLC (MeOH/EtOAc = 4/1) Rf 0.20; 1H NMR (300 MHz, acetone—dg) 62.28 (m, 1H, CH,), 2.48 (m,
1H, CH,), 3.58 (m, 11, CH,), 3.66 (s, 3H, OCH 4), 3.67 (m, 1H, CH,), 3.89 (m, 1H, CI1), 4.98 (bs, 1H, NI),

6.98 (d, 1H, J = 9.0 Hz, ArH), 7.35 (m, 4H, ArH), 7.81 (d, 1H, J = 8.4 Hz, ArH), 7.94 (t, 1H, J = 8.4 Hz,
ArH); MS (LC, 70Hz) m/z 403.1(M+ ),390.1, 208.9.

AAlel] 20 @ 3-[2-(4-EF2-Hxdolrx) dE]-2-54-1,2,3 4-EH Eg}slo]| =2 F 54 -6-7} 25 A4}
Sfo] == Abro]

WA (20-1) 1 3-[2-(4-ZF e 2-wlxdoln| ) o H]-2-24-1,2,3 4-H Eg}elo] =2 H 54 -6-7F 2 B A A
HE o ~E =

79 @A (17-1)2] Wizt thale) 4-ZF Q& MFAS ALE-6ta, YA = U3 i oz v A7 &
IO X o
== T oM .

i

foby >,

s o)
219

T4 219 mg (75%) TLC (Hex/EtOAc = 1/4), Rf 0.40

1H NMR (300 MHz, DMSO-dg) §2.20 (m, 1H, CH,), 2.50 (m, 1H, CH,), 3.35 (m, 1H, CH,N), 3.49 (m, 1H,
CH,N), 3.76 (s, 3H, OCH,), 4.67 (dd, 1H, J = 16.8, 8.6 Hz, CH), 6.04 (bs, 1H, NH), 6.75 (d, 1H, J = 8.3 Hz,
ArH), 7.34 (m, 2H, ArH), 7.64 (m, 2H, ArH), 7.95 (m, 2H, ArH), 8.89 (d, 1H, J = 8.2 Hz, NH).

Ej{?ﬂ (20-2) @ 3-[2-(4-EF2-HZEdotn| ) d |-2-54:-1,2,3 4-H Egslo]| =2 7] 54 -6-7t 254
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AR 179 SA (17-2)¢F 5 Wb o2 vk A A 245329 5535190},
13

S (20-3) : 3-[2-(4-FF & 2 -WED o}y i) o
#l SA ofnf o] =

el 17¢] &A (17-3)9 T L3 o= vhg-A

13-[2-(4-FF o m-wzdonie) o9 ]-2-54-1,2,3 4- | Eg}slo| ER 5 A -6-7k2 B A 4E

&7 (204
Sy e

& 32 mg TLC (MeOH/EtOAc = 1/10) Rf 0.10; 1H NMR (300 MHz, acetone-dy) 62.42 (m, 1H, CHy), 2.62
(m, 1H, CHy), 3.72 (td, 1H, J = 9.5, 2.7 Hz, CH, ), 3.87 (m, 1H, CH,), 4.59 (t, 1H, J = 7.4 Hz, CH), 6.82 (d,

1H, J = 8.1 Hz, ArH), 7.21 (t, 2H, J = 9.3 Hz, ArH), 7.57 (m, 2H, ArH), 7.99 (m, 2H, ArH), 8.55 (bs, 1H,
NH), 10.54 (bs, 1H, NH).

Al 21 ¢ 3-[2-(E g -2-7hR ot e o9 ]-2-524-1,2,3,4-E| Ed}eto] =2 7 5 -6- 7 2 A 2}
Sho] 2 Apm}o] =

%}74] (21-1) ]3 [2-(JZER-2-7tRd)o}r] -’ |-2-84-1,2,3,4-H E&slo| =2 F 5 A -6-7 2 5 A
X B 2

AA 9 179 ©A A7-De) Wzat dhale] Jrgd 27h e AF8ata, de At S gon e
EAgES S5

£ 177 mg (64%) TLC (Hex/EtOAc = 1/2), Rf 0.30; 1H NMR (300 MHz, DMSO-dy) 62.26 (m, 1H, CH,),

2.56 (m, 1H, CH,), 3.32 (m, 1H, CH,N), 3.80 (m, 1H, CH,N), 3.77 (s, 3H, OCH,), 4.76 (dd, 1H, J = 25.2,

12.9 Hz, CH), 6.04 (bs, 2H, NH), 6.77 (d, 1H, J = 9.0 Hz, ArH), 7.63 (m, 4H, ArH), 8.01 (m, 4H, ArH), 8.50
(s, 1H, ArH), 9.14 (d, 1H, J = 7.9 Hz, NH).

A (21-2) 1 3-[2-(G == -2-7 R d ) -opn| e —of ’ [ -2-2-42-1,2,3 4-F| Eg}slo| B2 7] 5 AR -6-7L 2 5 A

hus

AAle] 179] @A (17-2)9F FL gt Y o2 W3 Al A S 8358 F53130T
oA (21 3) 1 3-[2-(VEZedl-2-7tR d)-olu| = o€l ]-2-2-4-1,2 3 4-H| Eg}slo| =2 7] HA-6-7F 25 4]
bl lO}D}Ol

Ao 179 @A (17-3)9F T L3 Wi o2 vhgA 7 543 &S 5383l
g

1\3
J}O

2~-1,2,3,4-HE&slo| =2 F =2 -6-7F2 B A AL

¢

A (2§1 4) 1 3-[2-(UZgAq-2-7}1nd)otn] . 9

aho] == atpfol =
AN e 179] @7 (17-0)9 5@ g oz MeAA BARFES $ 5},

& 32 mg TLC (EtOAc) Rf 0.0; 1H NMR (300 MHz, acetone-dg) 6 2.52 (m, 1H, CH,), 2.70 (m, 1H, CH,),
3.78 (m, 1H, CHy), 3.91 (m, 1H, CH,), 4.67 (t, 1H, J = 9.3 Hz, CH), 6.84 (d, 1H, J = 8.4 Hz, ArH), 7.60 (m,
4H, ArH), 8.00 (m, 4H, ArH), 8.51 (s, 1H, NH).

A3 el

HDAC &7 9] 242 nle] @ =(BIOMOL) #E| A9 (Quantizyme) TM 4] A|28lo]l 7] ako] =3 spie). 242
T GA = o] Fox| =, Al 1 Erﬁ]—: DAC#} 7] 4 o] ﬂ&%é}t B WRETAI R A, o] ©hAlo 4 HDAC A onﬂ—E— =
o] HDAC &agA o] Asls SAstltt whg £3a S Ha7] 9fsto] 96 %‘(well) Z o] E(plate)ol] wHg <+
%911‘(25m1\/[ Tris HCI pH8.0, 137mM NaCl, 2.7mM KCI, 1mM MgCl,) 42uLE Y31, 250uM Fluor de LysTM
7145 Sul H7PSEAI), oful, fAdhs wlne] AsAlS 250l ¥ HDAC aio902: Hela X F55
(nuclear extract) S AM&-31=H 2% 5571 100nMe] 5 %= Hela A3 % 2(100M)E 0.5uL  7hah, 17]
b EE EA S ST

o], Al 2 HA= H= ﬁ]iﬁ 50ul. Fluor de LysTM r4‘@Euﬂ(Developer)01]_2111\/[ Eg =z =)
2o 15% A% ghSA AT, 7|2 9] E]O}‘ﬂa‘j)rxﬂﬂ ol = 5 o] QOH A E o} =59 2 2o (fluorophore) & 9
J3tSiT). o] FF Q. E X o= 355nm Fol A 047](exc1tatlo )E| 31 460nmell A W (emission) ¥ o] 4= 38 &
#2448 719 9= 7] (Tluorometric plate reader) 2 A=A R}, o] uf, g 28 40| F95= 460nmol| A W= o]
o= GPis} A a1, HDAC AalAl7F BolglA 98 499 Bolgls A 5eM d2d d4we vash
o] HDAC A sl a2 4313
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Aol A A % ‘ﬂg 33=59 HDAC Al &4 =5 A, B, Co Al GAIZ G35t a17] 3 1o YehlAT (A:

0.05 - 5 uM, B: 50 uM, C: 50 = 500 uM).
X1
HDAC A3 84 (1C50) A3 A3}

st I A= st = I A=

A1 B Ao 7 B

A4 2 B AT 9 B

EREIE A AAd 11 B

ERER A A A 14 A

AAd 5 A A Ao 16 A

A A9 6 A Ao 17 B

SAHA A
A7) F1ERE, B iy wE A 5AY FEA7) FHDAC A &4 S YEdE S &4 5= ot
b o] g 3}

E oty o] 54y fuas 3| AE tolAle Al AT S ay o JAste] FTEAM L] W] #3tE A
B0 g FEgto 2N o] TYANEL S JA T EE, FAAZA FE&SHA AFEE 5 AT

=

SH7] shaha 19] A f1wa

e 1
H o)
R1\A,(/\E:N:©)J\ NHOH
0~ °N
Re
37 A A,

Ry BIESA, 271, BASA], %, ofnlte, dolulie, F2RA UER ohv]= Y $EOR ool o
FE] A e sl o] o] A gkA = Zlﬂﬂ A A g A G2, obd, FlHl ol B Cy g Alo] SR g olaL, o]
7 =l A

Fol Ak, 3 i 4 o) o4 E ke,

Al 1 &l 3lolA

3(S)-ME-3,4-tsto| ER 7| 54 -2-2-6-TF2HA]3} sfo| EF Aol &=,

3(R)-#l & -3 4-tslo| B2 7] 548l -2-2-6-7F 25 A5} o] EF Aol =,
2-52-3-3dol " -1,2,3,4-HE} oo E2-F| 5 A -6-7F 25 A1 sfo] EF Ao =

2-242-3-(3-ddx29)-1,2,3 4-HEg o] =2 -F| 54 A -6-7F 2 EA| 4} Slo] EEAlmLo] =
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3-[3-U-mSA A ) -2 20 ]|-2-52-1,2,3 4-H| ES}dl o] ERF| 5 A -6-7F 2 5 A4} S| =S Atvto| =

2-[3-4-3=FAH L) -T2 H]|-2-24-1,2,3 4-H Eg o] =2 7 542 -6-7L 2 E A Al 3| = FAlnto] =

3-(2-ulAl & Eohr) - €)-2-52-1,2,3 4-H| ES}dto] R 5 AT -6-7F 2 5 A 4F Spo] = Almke] =,
3-[2-(4-EFderdolr|in)-od]-2-52-1,2,3 4~ Ed}eto] B2 7| 5 AR -6-7 25 A4 dho] =5 A vte]

In

3}—[}23(4—111]%/\]3&11& Ex ol n)-d g ]-2-24-1,2,3 4-H Egtelo| ER2 A 54H-6-7L 285 AAE slol=s
Alalol =

2 e R dofel ) o )25 12,3, 4 -H B LAl S 29 S A6 20 A Fol=
ool =

3-[2-(4-BEN E-& X o] )-o] 9] -2- % £-1,2,3,4-H Eebobo] ER.7] 3 9 -6-7h 2544

nlo] =

o
o
o
o
il
f
>~
>

)

3ol (TR - okl ) 912§ 2201 23,4 Sk O] SR A6 R AE Gol )
IR =

3} []2 (Grgg-2-sxdolrn)-d]-2-%42-1,2,3 4-HEgsIo| E2F 54 U-6-7t2E AL slo] =5 A}
ajo] =
3-[2-(1,1-95A-1H-116-Y=ZE[1,8-cd ] o] &Aool o}FH-2-)-o| & | -3--4-1,2,3,4-H| Eg}slo| = 2 7| 5
A -6-7F2 E A AL Elo] = EALuo] =

3-F4-2-[2-(1,1,3-Eg|FA4-1,3-t]slo] =2 -116-Wx[d] o] &APo]o}E-2-)- € ]-1,2,3,4-H Eg}3} o]

2-5&-3-v It e -1,2,3 4-H Ef}sto] = 2.9) ARl -6 -T2 H A4 Sfo] EsAbrto] =
3-(2-wlzdotv) oo d)-2-54-1,2,3 4-H E&}sto] = 2.9 5 -6 -FF 2 H AR sfo] =5 Aluto] =
3-[2-U-md-wxddotr =)o g ]-2-52-1,2,3 4-H Ee}eto| =27 4= -6-7F 2 5 A4 slo] E=Aputo] =

3-[2-(4-P1% A -2 o] i )ol D] -2- % 2-1,2,3 4~ B E e s o] E 7] 5491 -6-7h2 % A4 B0 =5 Ajw}o]
3-[2-(4-FF .2 - £ o] 1) ©]-2-%2-1,2,3,4- | Eehaho] © 23] 54 -6-7H2Z B A4 Sho] = SAjv}

32 (-2 ol e 6127541, 23 A F B R o] 5 2 5 260G TH2H AL Sho] =)
o=

ll
o,
4

2
)
H
of
2
2
rx
)
i,
S,
ftlo
Jm
oX,
o
ll
ol
rl

')
'y
e
e
o
o
24

-HEw ol ety shE Bt 8ok 79] 3 4-T|obu i wlelo] 2| 25 MR G ool A
[e)

D) o] & HE g sto] =54 opnla} opd s} vk A7l F BehE EAjStel] it v A7) RS e,
3k7] et 29 shha& Alzshs U
s 2
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71 Aol A, Y O, S, CHy, SOy, SO & NXOl 1L, X, R, Ry B n& Al 1 FollA] A&k npe} L},

AT 4.

A) a2 119] ol ol F 54 S ofd ey d SR efo| =} vhgAl A 3}3k4] 129] of
:]:"7

B) 01——5 so] mEApol =gl 0 2 A g skl f7]4h0 2 HEAR] ¥ 5 &t

25 of £43t WA 7= AS 95
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3tsk4] 3
00X
) H
Ri —8-N N
& I:jjiNHOH
Y

shebA 11

7] Aol A, Ry, R, @ X Al 1 &l A 4ol a vhe} o,
T3 5.

A) 51814 139) N-s Qo] m =9} 51814) 149] 3 4-Tholopu] e WZAHS WA A 515H4] 159] 75402 7]

AhE Alzstkar,

B) o] & & dho] == ofnlat ob sk A A 31314 169] sHiHES Axm

C) ol & Zebg EAt F438 A7 = AL 28,
S7] 8114 48] SRS A oh Y
3314 4
ﬂ H 0
R /'\ ND/“\NHOH
O o7~
Ro
s1514 13
0
Fmﬂ;]
S
a1 14

_28_



FTNE3 10-2005-0023107

O
HoN
s}ek2] 15
H H 0
ENeY
H
3}skAl 16
H H 0
e
O o
H
71 Aol A, Ry B Ry Al 1 8ol A A o] g upe} 2
AT 6.

A) 1814 119] obv ol | 541 & ob 2§ 714k} ob a5 WA A 8h8H4 17¢] ohobn] =8 A %5},

B) 0] & dlo| == Alo] = o 2 A g]slo] 3184 |

oo
10
o
N
r)t
o
ll
2
rigt
>
N
K

C) o] & B3 sfo] =54 ofwl 3} opd st Wh-g A - Febg EA sl 43t vheAl7= AS

R
)
ol
2
rlr

sk 17
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oN 1
\/IN:@/COgMe
0PN
H
sheb4) 18

H H
O "N
H

7] Ao A, R, D Ry Al 1 o)A Aol vl ep 2,

3T 7.

FYYEoRA Al 1 e B84 19 A5 FEA L S A 0w 1§/ BAT L G 2T
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