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Exp. Cell Res. 177: 122, 1988; Yoshida M, et. al. Jof Biol. Chem. 265: 17174, 1990).
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oo} o] AzH, ¥ o) H8k4 10] BAARA JE DAL A 9 o] EH A ofrfo] = FEA L B AE T
ALt EATAL AL OR Aol o AE T A % ARAAE ebd 5 glon], FEAT) W] B

]I]'a' y &= | == = :\;—i-
Aol magdd AsA = 1838t AHE o T
T U 5hehy 19 shete S RO R shal Al o' 5 &3 HAlE Eiels Al oFe 24
25 A & 2] ofst A B = S o] % S 1 WA

e oo 2L S AT wE AT o) YL AYea Sk AT Felg AYonE A8 B A

4 oA, A, 3k, A A, e ol S, o) 5 AFE A o|9lel 24 Al

a s TR, S, AR R B/EE e, B (e e, g, seelea 2 o) v
D% EE 29 B/EE EAAUAFYDE G Ak AAE B vl BFE QelAol =, A% o)
~E x%]ﬂ. Eﬂ.ﬂ.y]—}\ uﬂgxﬂaiz q_E 7].EEA]U]]FJH1 2= U1/5Et Eg]ﬂ]lé_;]ig]r;]‘\,}, FANCR 7ﬂb‘]—xﬂ§ z\sj]—_f?r
@5 qlon], Aol mhet AR, B, A7 B 1) EFA} 28 BahA B v 5 EFE REE FA, 34
A, A, B AE R AT ER, W27 ol A9e) dEA AE TG AT SRH 18 i
Aetolo] nhgra s,

A7) 23S B a/HAY WA, A, kA B f5 S30A], AR 2EE AT o H/Es 45 A 5o
HaA B 7g A5 os 483 2ds G 7 don, $4A0 S5, s e ay el aef AA s 4
At
FaRAGToRA 584 19 a2 AFgS E3ehs Efrs 2ol taf 8ol 2.5 4] 100 ng/kg AT, vb = aHA= 5
WA 60 mg/kg A0 Fo= 19 18] H= wdsto] 4 e A4 F 25 F8) Fold 5 Jnh
ojs}, at7] Alzal B A dlel o ste] S TS Al A staat gk, 8] Al R A dlE RS
AIBH7] 918k A W2 o] Wert ol Ewo R G H = AL ofyth

AZEe] 1: 6-3o| EFA| - ALt v E o 2F

e~7FZ 22E(12.50 g, 109.51 mM)S W eF2(125 mDoll 591 & A2 (1 ml, 0.01 mM)S 3] 713 F =20 A

15 SoF wwtaldn). whso] =AW 74t 556t eSS A A T W4E Y Yoy 2 253 v, ¥3}
=% 8 Q_ou ul AGEZ ,q]zl ko3 7Lo1- lr;z-_o]_giv]—_y 018474] q ZEA = ;é ﬂiu}ElaﬂvL](%ﬂZﬂ. oﬂ Eg_ / Ua 51_'
2b=1/2)2 AAske] A 3= 10.18 g(78& 64%)S 93

o

2
=y
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'H NMR (200 MHz, CDCl,) §1.23 (m, 2H, CH,), 1.33~1.42 (m, 4H, CH,CH,), 1.44~1.74 (t, 4H, CH,CH,), 3.66 (s,
3H, OCH,).

Azd 2:6-52-FAxAt vld o 2E(35H4 39 3FE)Y A=

gty FR2F2Wo|E(16.27 g, 75.48 mM)E T A Z Z W e (140 ml)ol] 91 &, 7] A Zd] 104 I 6-3fo]=
ZA-ANA} A W E o] 2E(10.03 g, 68.61 mM)E o] 22 2w & (20 ml)ell lﬂow 30%7F A7ksk 5 25 1] 30Tl A

QA7 ZoF WRA AT Hh-So] ALY S IR oo g 22 A7 & AYFAS 243 o1}, 7kt L %%—6}
I, Fojd AAE Ay ARntE (&Y A dExAl/ =2 Ak = 1/4)2 24 g &le] FA) 3= 5.77 g(58 59%)
S Y

'H NMR (200 MHz, CDCl,) §1.66 (m, 4H, CH,CH,), 2.33 (m, 2H, CH,), 2.46 (m, 2H, CH,), 3.66 (s, 3H, OCH.,),
9.74 (S, 1H, CH).

Az 3: 3-3to|EFA -2-m DA -Tho] =it 1-t-FE A 2E 9-mLol 2B (34544 49 313HE)9 A=

i B 2oﬂA1 e— -FAbmAl v 2E(20 g, 168.72 mM)& 22 tho]£4H(1:1) 9] &9 (100 mL)el| =
Fopa™At t-FE ol & E1(6o.96 ml, 461.17 mM)E 7}ataL, of 7]ol =3} tho] £4H(1:1) (63 mL)ol =<1 1,4-t]op=}
Aol g = (2,2, 2]—%&( ABCO)(15.56 g, 138.72 mM)®] &5 H A 8] 7hek th 79 &/t wwbsalith. wheol 4
e e dEES vtetaL, dEdE 2R 2551, o] FEEE 2N G4 8o, 23 Fx S B g EE Al
&% 1% 8 AP HAA, Dol B Ae Aok el (@Al o DR w2 82 = 1/9)R AAla

'"H NMR (200 MHz, CDCl,) §1.46 (m, 2H, CH,), 1.47 (S, 9H, 3CH,), 1.62 (m, 4H, CH,CH,), 2.96 (m, 4H, CH,CH,),
3.64 (s, 3H, OCH,), 5.67 (s, 1H, CH), 6.09 (s, 1H, CH).

Az 4:2-B2EAL-2-T10| Se4t 1-t-FE o 2F 8-l 2H (3314 59 33HE)9] A=

A7) Az 3o FA T 3-sto|=E A -2-H g dl-t}o] kA 1-t-FE o 28 9-m e ~E (10,40 g, 38.20 mM)=
JdEdEHZ (100 ml)d] Eo]a 0TE YA T} o 7)o AH Z31¢1(3.93 ml, 42.02 mM)<S H 3] 7Fsta 2 LolA 1

A 7F Bk ksl odth, wkSo] AW A7) WkS SRS -10CE Ysle] dSES /e v, ddoH 2R 353
AUk Ol EHEH F& FEES A5 ER AHT §F d2MgSO,) B AAFata 74t el &ujE AU F2 AHE
AY7tA AY A2utE (@Al dExA/ =2 ik = 1/9)2 AAlste] A4 3R 6.30 g(5F8 49%)S I3

=

'H NMR (200 MHz, CDCl,) 61.50 (s, 9H, CH,), 1.65 (m, 4H, CH,), 2.30 (m, 4H, CH,), 3.66 (s, 3H, OCH,), 4.27 (s,
2H, CH,), 6.82 (m, 1H, CH).

Az 5 2-(GZEA-1-4 SAIHE)-2-t}o| S 1-t-FHE d=H 8-wE N 2=H (334 69 3&)9 A=

A7) Az 404 A 2-B 2R d-2-tho] LElA 1-t-HYE o ~F 8-w €] ~E(11.2 g 33.41 mM)E oA E(50
mbDel 591 & eHAEFE(6.93 g 50.11 mM) 2 1- L}E%%%( .30 g 36.75 mM)< 7hakal 3AIZF Bt #ith whgo] &
A= kg %?};%% ol A 7Hekete] SulE A ASIY A e TS gt A9 A2etE Y (YA ddx

Az Alat = 1/15)2 GAlste] 34 19 A4 8H3HE 11.5 g(8 86%)S AU

'H NMR (200 MHz, CDCly) 61.45 (s, 9H, CH;), 1.65 (m, 4H, CH,), 2.30 (m, 4H, CH,), 3.62 (s, 3H, OCH,), 4.80 (s,
2H, CH,), 6.64 (m, 1H, ArH), 6.98 (m, 1H, CH), 7.40 (m, 4H, ArH), 7.77 (m, 1H, ArH), 8.19 (m, 1H, ArH).
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Azd 6:2-(GZEA-1-2 SAHE)-2-"o| Sh1t 8- 2B (3544 79 33E)9 A=

A7) Az 5olA gAY 2-(GZeadl-1-U A HE)-2-tFo] S el 1-t-HE o] ~F 8-w e o] ~E(5.00 g 12.55
mM)E tho] ZFZ 2 eH60 m)ol] %2 &, Effo]|ZF 9 ZolHEANE.77 ml, 87.83 mM)S 0CollA] 3| 718t A&
N A 7TAIZE Fot wk-S A H T HEg-o] %ﬁlﬂﬂﬂ WS E3HE-S Aol A 7hetste] &S AA }ML o m}‘“— IR
A Ay A2vtE a9 (A dE 2/ w28 A4k = 1/4)2 GAste] 3 A 355 2.08 g(8 48%)S AU

'H NMR (200 MHz, CDCly) 61.46 (m, 2H, CHy), 1.59 (m, 2H, CH,), 2.26 (t, 2H, J = 7.1 Hz, CH,), 2.43 (q, 2H, J =
14.9, 7.5 Hz, CHy), 3.62 (s, 3H, OCHj), 4.94 (s, 2H, CH,), 6.89 (d, 1H, J = 7.3 Hz, CH), 7.27~7.47 (m, 5H, ArH),
7.80(dd, 1H, J=7.3, 1.7 Hz, ArH), 8.20 (t, 1H, J = 7.1, 1.7 Hz, ArH).

A 1:(E)-N8-3to | EFA-NLNI-To|HE-2-(GZ2d-1-d SADHE)Sdho]oputo] =(31314 19] 313HE)
o] A=

1-1D : (B)-8-(Folmotr) :e)-7-(HZ & -1-d SADHD)-8-52-6-SAT vl 2B (334 89 31¢E)9
Az

A7) Azd 6o A2 2-(ZEdl-1-d SA W E)-2-t}o] Ll 8- E o ~F (423 mg, 1.24 mM)E tho] v Fo}
nlo]=(4 mbol Hwolal OCE W3k & Egfolodolnl(520 w, 3.72 mM) 2 N-HEE X I A -6-Eo]ZF 2 & Hl
% E o]0} E(418 mg, 1.49 mM)E 78haL 0°Col 4] 308 ot muksgith. ol 7)o thelWobyleAbel(111 me, 1.36
mM)S 3] 7}o}i Ao A 1A ot kst wh-go] T A H A HP" TFES Aoz Yo d5ES U}
Slo] ZAtolEE 253 T IN A8 T2 2 2982 A5 1 & T%%E S avladlges Ax g
o] 7}5}ar 7+t kol Sl & Al A L n% FALE At A9 A2t 92 GA(SE Al e 2ql/ 2 At
=2/1)5ke] A 314 9] #A| 3HEHE 437 mg(5& 95%)S A AT

'H NMR (300 MHz, CDCly) 61.46 (m, 2H, CH,), 1.59 (m, 2H, CH,), 2.43 (q, 4H, J = 14.9, 7.5 Hz, CH,), 3.02 (s,
6H, N(CH,),), 3.63 (s, 3H, OCH,), 4.95 (s, 2H, CH,), 5.84 (t, 1H, J = 14.8, 6.5 Hz, CH), 6.85 (d, 1H, J = 7.4 Hz,
ArH), 7.36~7.47 (m, 4H, ArH), 7.79 (t, 1H, J = 9.0, 1.4 Hz, ArH), 8.10 (t, 1H, J = 8.8, 7.5 Hz, ArH).

(1-2) : (B)-8-(Fel o} :)-7-(HZ & -1-d SADHE)-8-F2-6-SHA (334 99 3FE) 9 A=

7] AA e (1-1)1 - B2 (B)-8-(tho] e ol o)-7-(JZ gl -1-d SADHE)-8-F 2 -6-el4t v of 2~ F
(437 mg, 1.18 mM)Z 30% ol ¥F-2 5289 (4 mDol &3 A AT} &7] oﬂ 2= AEEE] B (248 mg, 5.90 mM) 2 H Eg}at
O] E 2 F (4 mDS 7FeFaL 2o A 108 &t nwkslal 50Tl A 3AI7F Bt thA] wHkelit), wh-go] AT H A0
2 Y7tsto %*%“% 7Vatar 34k skell Sl E AASAT. o] & thAl 5T 2 W¥7hsle] 2N dakg Aoz ofakd sH(pH 4)
gk & o }etar WPU}:LHV o2 Axste] A A9 1A 3E 413 mg(FE 99%)S ATt

(1-3) : (B)-N8-3}o| =5 A|-N1L,N1-tho & -2-(HZ 8 A -1-24 SA)H-E)Shtto|ofulo] = (382 19 313HE) 9]
A=z

A7) AA e (1- 2)<>M 2 (B)-8-(gojmgdolu] n)-7-(GZ&all-1-d AN E)-8-24-6-5814F (413 mg, 1.16
mM)S el H e Folulo] = (4 ml)ol| Fo]al 0CE W§7hst &, Egfolo|dolnl (240 pl, 1.74 mM) 2 N-wgbd X d &
N-6-Egto] ZF 0 & wlxEglo]o}= (391 mg, 1.39 mM)S 7Felar 0Tl A 208-7F k3l of-g- N-t-H-etlo| e A
HZ Aol (256 mg, 1.74 mM)= 718kl Ao A 1A 7F wuksteit), vkg-o] 245 A0 2 Wzhsle] 4855 7}
star At "2 &3] T2 A3 & B g EFoR Ax 9 oyt 71} skl &ulE AAS L, F %t
Abe A7 A9 ARvtEads) 2 gAlske] shekA) aA] o] Al 3H3HE 280 mg (& 65%)2 AT

'H NMR (300 MHz, MeOH-d,)) §1.46 (m, 2H, CH,), 1.59 (m, 2H, CH,), 2.43 (a, 4H, J = 14.9, 7.4 Hz, CH,), 3.02
(s, 6H, N(CHy),), 4.94 (s, 2H, CH,), 5.84 (t, 1H, J = 14.8, 6.5 Hz, CH), 6.85 (d, 1H, J = 7.4 Hz, ArH), 7.36~7.47
(m, 4H, ArH), 7.79 (d, 1H, J = 7.4 Hz, ArH), 8.10 (d, 1H, J = 7.4 Hz, ArH).
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A9 2 (B)-N1-(2-(Fo] o} i) o) &) -N8-3to| EF A -2-(UHZ 2 -1-2 SADHE) S r}olotnlo] =
(2-D : (B)-8-2-(Folmdopr ) dotr] o)-7-(HZE™A-1-4 AN ED)-8-5&-6-S it vl =H

Fof 71 AAlel (1-

o

71 Az 6ol A AL 2-(UEE-1-d SA v E)-2-tho] SHILE 8-wHo| ~H & 2 &
D3} sd3 o s %A 5h3HE 428 me(F& 86%)2 E Ut

i)

=

'H NMR (300 MHz, CDCly) 61.51 (m, 2H, CHy), 1.63 (m, 2H, CH,), 2.03 (s, 6H, N(CH3),), 2.23 (m, 4H, CH,CH,),
2.38 (m, 2H, CHy), 2.37 (q, 1H, J = 11.1, 5.7 Hz, CHy), 3.62 (s, 3H, OCHj), 4.92 (s, 2H, CH,), 6.85 (t, 1H, J =

15.3, 7.6 Hz, CH), 6.91 (d, 1H, J = 7.0 Hz, ArH), 7.44 (m, 4H, ArH), 7.78 (dd, 1H, J = 6.8, 1.8 Hz, ArH), 8.20 (t,
1H, J=9.3, 7.5 Hz, ArH).

(2-2) : (B)-8-2-(Hol v &opr| =)o D opr| o) -7-(HZ B A -1-2 SA)HE)-8-F4-6-5H

2

71 2-DellM d& 3Hetes Sded R sto] 7] AAld (1-2)9F $d3 P o 2 34 315+ 335 mg(8& 81%)=
A AT

'H NMR (300 MHz, MeOH-d,) 61.52 (m, 2H, CHy), 1.64 (m, 2H, CHy), 2.20 (m, 2H, CH,), 2.27 (s, 6H, N(CH,),),
2.38 (m, 2H, CHy), 2.55 (m, 2H, CH,), 3.42 (m, 2H, CH,), 4.97 (s, 2H, CH,), 6.67 (s, 1H, CH), 6.99 (t, 1H, J = 7.0,
1.8 Hz, ArH), 7.41 (m, 4H, ArH), 7.77 (d, 1H, J = 7.0, 1.8 Hz, ArH), 8.14 (d, 1H, J = 7.2 Hz, ArH).

(2-3) 1 (B)-N1-@2-(HolH & o}r| =)o ”)-N8-3to| EFA -2-(UZ g -1-d SADH ) Set}olofuo] =

71 (2-2) A @2 3 FES SHELR Sto] A7) AAld (1-3)3 5L o= 14 313+ 134 mg(5& 88%) &

'H NMR (200 MHz, MeOH-d,) 61.58 (m, 4H, CH,CH,), 2.40 (m, 2H, CH,), 2.82 (s, 6H, N(CH3),), 3.30 (m, 4H,
CH,CH,), 3.62 (m, 2H, CH,), 5.01 (s, 2H, CH,), 6.70 (t, 1H, J = 15.2, 7.4 Hz, CH), 7.04 (d, 1H, J = 1.2 Hz, ArH),
7.44 (m, 4H, ArHD), 7.81 (m, 1H,ArH), 8.19 (m, ArH).

AAle] 3 1 (B)-N1-(2-(tFo] W " o}tr| 1) ’l)-N8 -3} o] EZ A -N1-W & -2-(GZ& & -1-d SAHH E)Srto]ofn}

ol

(3-1) : (B)- 8-(2-(Folv & otr| ) &) (A ) ohr| :=)-7T-(GZ 2 A -1-d SADHE)-8-54-6-Sd 4t W E ol ~H

e

Fo 7] A Ao (1-

ol

off 6o A B 2-(GZE-1-Y FAWE)-2-tlo] Kl 3-HHA ~HE
ik o2 ¥4 335 351 mg(FE 77%) S I

X,

=

it}

7] Az
S|

D3} &

'H NMR (200 MHz, CDCl,) 61.6 (m, 4H, CH,CH,), 2.2 (m, 8H, CH,CH,CH,CH,), 3.05 (s, 3H, NCH,), 3.55 (m, 2H,
CH,), 3.70 (s, 3H, OCH,), 5.00 (s, 2H, PhCH,), 5.80 (s, 1H, CH), 6.89 (d, 1H, J = 1.4 Hz, ArH), 7.48 (m, 4H, ArH),
7.80 (dd, 1H, J = 6.0, 2.0 Hz, ArH), 8.20 (m, 1H, ArH).

(3-2) 1 (B)- 8-(2-(Fol v Eotr] =)o &) (H ”)ohr| :)-7-(HZEA-1-d SA)HE)-8-F4-6-SH 4t

471 G-DellM 2 e LR sto] 37] Al (1-2)9 43 o= #A4) 31gh= 224 mg(& 92%)<
A AT
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'H NMR (200 MHz, MeOH-d,) 61.6 (m, 4H, CH,CH,), 2.4 (m, 6H, CH,CH,CHS,), 2.50 (m, 4H, CH,CH,), 2.80 (m,
2H, CH,), 3.01 (s, 3H, NCH,), 3.29 (m, 1H, CH), 3.65 (m, 1H, CH), 4.95 (s, 2H, PhCH,), 6.00 (m, 1H, CH), 7.00
(t, 1H, J = 16.6, 9.4 Hz, ArH), 7.46 (m, 4H, ArH), 7.82 (m, 1H, ArH), 8.18 (m, 1H, ArH).

(3-3) : (B)-N1-(2-(Hto] W& o} i) o) d)-N8-3to| EF A -N1-Hd-2-(HZ&J-1-d SA)Hd) S dir}o]otrto]

=

47 (3-2)N A D& HFEL FRTAL shol 7] A6l (1-3)% FAE PO EA FFE 155 me(F& 68%)S
A srant.

'H NMR (200 MHz, MeOH-d,) 61.48 (m, 2H, CH,), 1.58 (m, 2H, CH,), 2.4 (m, 6H, CH,CH,CH,), 2.49 (m, 4H,
CH,CH,), 2.81 (m, 2H, CH,), 3.02 (s, 3H, NCH,), 3.28 (m, 1H, CH), 3.64 (m, 1H, CH), 4.95 (s, 2H, PhCH,), 6.02
(m, 1H, CH), 7.00 (d, 1H, J = 8.2 Hz, ArH), 7.44 (m, 4H, ArH), 7.80 (m, 1H, ArH), 8.17 (m, 1H, ArH).

A9 4 (B)-N1-(2-(Fo] o ot i) o &) -N8-3to| EF A -2-(UHZ 2 -1-2 SADHE) S r}olotnlo] =
(4-1 : (B)-8-2-(Folddopr ) ot o)-7-(HZE ™A -1-d AN E)-8-54-6-5 it vl &H

}\]—7]

Al L 2-(UEzgdl-1-9 S A HE)-2-tto] LBl 8- H o ~H S U EA 2 slo] A7) AAd (1-
DY 52

ol
= 34 3}gHE 164 mg(78 37%)& S sH3A .

=
[e))]
=

o 6ol A
o
'H NMR (200 MHz, CDCl,) 61.24 (m, 6H, CH,CH,CH,), 1.60 (m, 4H, CH,CH,), 2.14 (t, 2H, J = 14,2, 7.4 Hz, CH,),

2.40 (m, 2H, CH,), 3.14 (m, 6H, CH,CH,CH,), 3.50 (s, 2H, CH,), 3.86 (s, 3H, OCH,), 5.02 (s, 2H, CH,), 6.73 (t,

1H, J=14.6, 7.2 Hz, CH), 7.01 (d, 1H, J = 7.4 Hz, ArH), 7.40 (m, 4H, ArH), 7.76 (d, 1H, J = 7.4 Hz, ArH), 8.18
(dd, 1H, J= 7.4, 2.8 Hz, ArH).

(4-2) : (B)-8-(2-(Hol o Eopr| o e opr| o) -7 - (=B A -1-L SANHE)-8-F4-6-F

(@,
2

871 (4-DellM A2 gttes S22 sto] A7) Ao (1-2)9F a4 WH o= 74 382 130 mg(5& 81%)=

'H NMR (200 MHz, MeOH-d,) 61.24 (m, 6H, CH,CH,CH,), 1.60 (m, 4H, CH,CH,), 2.12 (m, 2H, JCH,), 2.36 (m,
2H, CH,), 3.14 (m, 6H, CH,CH,CH,), 3.50 (s, 2H, CH,), 5.01 (s, 2H, CH,), 6.72 (d, 1H, J = 7.4 Hz, CH), 7.02 (d,
1H, J = 7.4 Hz, ArH), 7.40 (m, 4H, ArH), 7.80 (dd, 1H, J = 7.6, 1.8 Hz, ArH), 8.16 (d, 1H, J = 7.2 Hz, ArH).

(4-3) : (B)-N1-(2-(chol | & o}u] w) ol ©)-2- (b =& al-1-< SA)) o ”)-N8~ (8] E}sto] = 2-2H-5] eh-2- 2 3A)
Stho|olrto] =

271 AN d (4-2)0 A D& (B)-8-(2-(tholell & oln| o Folr] )-7- (G2 E A -1-d A e)- 8- & -6-2d
AH(311 mg, 0.71 mM)S tho]H el Zolmo] =(3 ml)ol o]l Egto]o&olwl(150 b, 1.07 mM)S 7}et 3, 0C & Y73k
L, o 7)o N-3}o]| =FA|-6-E}o| 2 F 2 & HlFEgto]o}Z(159 mg, 0.78 mM), 1-(3-t}o] o € o}n| -3 &2 7 )-3-0]
g7tHtpololn =414k (177 mg, 0.92 mM)#} H| Egtslo] =2 3] ehd S A oFRI(125 mg, 1.07 mM)S 7haho] Ao A 18
A ZE 5ot WA AT, kg0l FAEH S B3R A E S vtetal dE 2o R 53 T fU|5S X3} T2
AwE R AHI S %? sabul oz 741 T 7k stol A FFEITE Ao FALE ARgtd A9 AR ED
gy o7 AA st T4 3EE 320 mg(FE 87%)S It}
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'H NMR (200 MHz, MeOH~-d,) ¢0.80 (m, 6H, CH,CH,CH,), 1.80 (m, 12H, CH,CH,CH,CH,), 2.10 (s, 1H, CH,),
2.35 (m, 6H, CH,CH,), 2.58 (m, 2H, CH,), 3.40 (m, 2H, CH,), 3.60 (m, 1H, CH), 3.94 (m, 1H, CH), 4.96 (s, 2H,
CH,), 6.80 (d, 1H, J = 7.4 Hz, CH), 6.98 (d, 1H, J = 6.8 Hz, ArH), 7.42 (m, 4H, ArH), 7.80 (m, 1H, ArH), 8.21 (dd,
1H, J = 12.6, 6.4 Hz, ArH).

(4-4) : (B)-N1-2-(Fo] o & o}r| =)o D)-N8 -3} o] EFA| -2-(UZ & -1-d SAD D) S dr}olofvfol =

&7 AAld (4-4)el A B2 (E)-N1-(2-(tholel eopm| i) &) -2-((HZEdl-1-d SADHE)-N8-(B| Eg}elo] == -
2H-9] #-2-Y & A S witho] obulo] =(320 mg, 0.62 mM)E thol 222810 mDol] ¢ §F, Eglo] ZE o ol E
AH0.46 ml, 6.20 mM)Z 0°C ol A Jdol 7hate] Aol A 18A13F ek Wb A Rt Whgo] AW W EFES 4
o Al T+t et &l E AASEAL FE ALE A I A AR EIHI(E A Y S/l FREME = 1/9) =
AA skl A 3EE 261 mg(FE 95%)2 AUt}

'H NMR (200 MHz, MeOH-d,) 61.24 (m, 6H, CH,CH,CH,), 1.60 (m, 4H, CH,CH,), 2.14 (t, 2H, J = 13,8, 7.0 Hz,
CH,), 2.40 (q, 2H, J = 14.4, 7.0 Hz, CH,), 3.12 (m, 6H, CH,CH,CH,), 3.51 (s, 2H, CH,), 5.02 (s, 2H, CH,), 6.73 (t,

1H, J=14.8, 7.4 Hz, CH), 7.02 (d, 1H, J = 6.4 Hz, ArH), 7.41 (m, 4H, ArH), 7.80 (dd, 1H, J = 5.6, 2.0 Hz, ArH),
8.18 (dd, 1H, J = 7.0, 3.8 Hz, ArH).

A4 5 1 (B)-N1-(2-(tFol | & o}pr| =)o /) -N8 -3 o] =F A -N1-H & -2-(GZ& A -1-d SAHH E)Fdrho]ofr}

ol=
(6-1 : (B)-8-(2-(Fo]o &otr| =)ol D) (Fl D)ot =) -7- (G2 A -1-4 SADHE)-8-52-6-SR4t H o 2 F

2 2-(Uzgdl-1-d SA I E)-2-tho] L RlL 8-mE o ~E & U E AR oto] 7] A (1-

!
o2 XA FFE 483 mg(FE71%)S T4}

71 Az 69
D3 L3k 9y
'H NMR (300 MHz, CDCl,) 61.11 (m, 6H, CH,CH,CH,), 1.40 (m, 2H, CH,), 1.65 (m, 2H, CH,), 2.28 (m, 8H,

CH,CH,CH4CH,), 2.90 (s, 2H, CH,), 3.00 (s, 3H, NCH,), 3.57 (s, 2H, CH,), 3.66 (s, 3H, OCH,), 4.93 (s, 2H, CH,)

,6.85(d, 1H, J = 7.8 Hz, CH), 6.99 (m, 1H, ArH), 7.41 (m, 4H, ArH), 7.75 (m, 1H, ArH), 8.14 (m, 1H, NH), 8.17
(m, 1H, ArH).

(6-2) 1 (B)-8-((2-(HFeld&otr| =)o &)(d &) o} :=)-7-(UZ 8= -1-2L SADH-E)-8-F2-6-Fdl4t

271 (6-1)9 stet=S LA = oto] A7) AAld (1-2)¢F sd 3 P oz %4 3§HE 300 mg(+& 65 %)& F4
skl

'H NMR (300 MHz, MeOH-d,) 61.05 (m, 6H, CH,CH,CH,), 1.38 (m, 2H, CH,), 1.50 (m, 2H, CH,), 2.17 (m, 4H,
CH,CH,), 2.99 (m, 6H, CH,CH,), 3.16 (s, 3H, NCH,), 3.60 (m, 2H, CH,), 4.87 (s, 2H, CH,), 5.86 (d, 1H, J = 7.4

Hz, CH), 6.82 (d, 1H, J = 7.4 Hz, ArH), 7.28 (m, 4H, ArH), 7.64 (t, 1H, J=9.4, 6.1 Hz, ArH), 7.92 (d, 1H, J=9.7
Hz, ArH).

(5-3) : (B)-N1-(2~(cho] | & o}v] w)ol ) -2-(Z &l -1-< SA) v &)-N8-(H| E2}to] = 2 —2H-7] &-2- A A)
~2-$dirke]o}rto) =

e AR glo] 7] Ao (4-3)3 T3 o= FA4 33HE 320 mg(F8& 87%) <

11](e3
e
i

A7) (5-2)0 M 2L 8gtES
skt
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'H NMR (300 MHz, MeOH~-d,) 61.00 (m, 6H, CH,CH,CH,), 1.54 (m, 4H, CH,CH,), 1.73 (m, 8H, CH,CH,CH,CH,),
2.14 (d, 2H, J = 7.0 Hz, CH,), 2.36 (d, 2H, J = 7.4 Hz, CH,), 2.58 (d, 2H, J = 6.8 Hz, CH,), 3.07 (m, 6H, CH,CH,),
3.32 (s, 3H, NCH3), 3.55 (m, 2H, CH,), 3.98 (m, 1H, CH), 5.05 (s, 2H, CH,), 5.94 (m, 1H, CH), 7.01 (d, 1H, J =
7.4 Hz, ArH), 7.48 (m, 4H, ArH), 7.82 (t, 1H, J = 9.1, 2.0 Hz, ArH), 8.11 (dd, 1H, J = 7.4, 2.3 Hz, ArH).

(6-4) : (E)-N1-(2-(Fo]dl do}r| =)o D)-N8-3o| EFA -N1-H 2 -2-(HZ & -1-d SA)H D) dr}o]otrlo

i

471 (5=3)elM D& Bpetas SLEAR sho] F7] AAfd (4-4)9 ST PP o2 34 315h= 285 mg(& 93%)=

'H NMR (300 MHz, MeOH-d,) 61.10 (m, 6H, CH,CH,CH,), 1.13 (m, 2H, CH,), 1.58 (m, 2H, CH,), 2.02 (t, 2H, J =
14.1, 7.0 Hz, CHy), 2.28 (d, 2H, J = 7.2 Hz, CH,), 3.07 (m, 6H, CH,;CH,), 3.21 (s, 3H, NCH,), 3.64 (m, 2H, CH,),
4.96 (s, 2H, CH,), 5.93 (s, 1H, CH), 6.90 (d, 1H, J = 7.2 Hz, ArH), 7.36 (m, 4H, ArH), 7.71 (dd, 1H, ] = 8.0, 3.7
Hz, ArH), 7.98 (d, 1H, J = 9.4 Hz, ArHD); MS (LC, 70 eV) m/z 456 (M+ 1), 382.

AN e 61 (B)-N8-3o| EFA-2-(UZ&d-1-d SADHE)-NI-2-(FA Ed-1-D) D) Sdrfo]otrtol =
6-1) : B)-7-(Gz2d-1-4 SADHE)-8-54-8-2-(FJEd-1-D) ol ol x)-6 -SRI HEd =F

Fof 71 AAlel (1-

o

7] Azl 6ol A
] o

& 2-(EEe-1-9 SA M )-2-Thol Sul i 8- do] 2E & FUT AR
D3} 58 o

o3
2 %A SHHE 74 mg(5E 29%)S T8k

'H NMR (200 MHz, CDCl3) 61.50 (d, 2H, J = 7.4 Hz, CH,), 1.62 (d, 2H, J = 7.4 Hz, CH,), 1.89 (m, 4H, CH,), 2.09
(m, 2H, CH,), 2.35 (m, 2H, CH,), 3.13 (m, 5H, CHCH,CH,), 3.32 (s, 1H, CH), 3.58 (t, 2H, J = 12.1, 6.1 Hz, CH,),
3.96 (s, 3H, OCH,), 4.96 (s, 2H, CH,), 6.80 (d, 1H, J = 7.4 Hz, CH), 6.98 (d, 1H, J = 7.4 Hz, ArH), 7.45 (m, 41,
ArH), 7.80 (m, 1H, ArH), 8.21 (m, 1H, ArH).

(6-2) : (B)-7T-(HZ2A-1-4 S DM ED)-8-54-8-2-(FJEHD-1-D ol dotr| =)-6-S -4

371 (6-Doll A D2 3ES SEEL = sto] Z7] Al (1-2)9 L3 ez %4 3t 69 mg(58& 96%)S

'H NMR (200 MHz, MeOH-d,) §1.50 (d, 2H, J = 7.2 Hz, CH,), 1.60 (d, 2H, J = 7.2 Hz, CH,), 1.88 (m, 4H, CH,),
2.08 (m, 2H, CH,), 2.34 (m, 2H, CH,), 3.14 (m, 5H, CHCH,CH,), 3.34 (s, 1H, CH), 3.58 (t, 2H, J = 12.1, 6.1 Hz,
CH,), 4.96 (s, 2H, CH,), 6.80 (d, 1H, J = 7.0 Hz, CH), 6.98 (d, 1H, J = 7.2 Hz, ArH), 7.45 (m, 4H, ArH), 7.80 (m,
1H, ArH), 8.21 (m, 1H, ArH).

(6-3) : (B)-2-(HZA-1-2 £ D)-N1-(2~( 2 9-1-2)e] &) -N8~(¥| Eg}5}o] =2 -2H-3] 2 -2- A & A])
Sitho|olrto] =

(e3

|

371 (6-2)oll4 D2 3FES L LR sto] F7] Al (4-3)3% L3 e %4 3tk 87 meg(5E& 85%)&
A AT

i
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'H NMR (200 MHz, MeOH-d,) 61.50 (m, 8H, CH,CH,CH,CH,), 1.80 (m, 4H, CH,CH,), 2.01 (m, 2H, CH,), 2.40
(m, 4H, CH,CH,), 2.59 (m, 5H, CHCH,CH,), 2.78 (m, 2H, CH,), 3.50 (m, 3H, CHCH,), 3.90 (s, 1H, CH), 4.96 (s,
2H, CH,), 6.80 (d, 1H, J = 7.2 Hz, CH), 6.98 (d, 1H, J = 7.4 Hz, ArH), 7.45 (m, 4H, ArH), 7.80 (m, 1H, ArH), 8.21
(m, 1H, ArH).

(6-4) : (B)-N8-3o| EFA-2-(HZEd-1-4 SADHE)-N1-C2-(F &g d-1-DAD)Sdrtolofujo| =

|

o>

F7] (6-3)l A 42 33t es SUEA R 5lo] 7] AAld (4-4)¢F sLds o2 1A 35 72 mg(5& 84%)S
ATt

ne

'"H NMR (300 MHz, MeOH-d,) 61.51 (d, 2H, J = 7.0 Hz, CH,), 1.62 (d, 2H, J = 7.9 Hz, CH,), 1.89 (m, 4H, CH,),
2.09 (m, 2H, CH,), 2.35 (m, 2H, CH,), 3.13 (m, 5H, CHCH,CH,), 3.32 (s, 1H, CH), 3.58 (t, 2H, J = 12.1, 6.1 Hz,
CH,), 5.01 (s, 2H, CH,), 6.70 (s, 1H, CH), 7.00 (d, 1H, J = 7.2 Hz, ArH), 7.45 (m, 4H, ArH), 7.80 (t, 1H, J = 8.4,
1.8 Hz, ArH), 8.12 (t, 1H, J = 9.4, 7.5 Hz, ArH); MS (LC, 70 eV) m/z 440 (M+ 1), 425, 328, 313, 242, 210, 192.

AA A 7 (B)-N8-8lo| EZA -2-(HZ & -1-4 SADHD)-N1-2-F 32 d-1-D) A D) S Erfol opufo| =
(7-1 : B)-7-(G=2A-1-4 SADHE)-8-54-8-2-(F g d-1-D) Eopr| =)-6-SdAt v H A =H

2 2-(pZFA-1-9 SA M E)-2-Tho] S U 8-l E ol 2

o =2 3t 7] Al (1-
2 ¥4 35 290 mg(5& 94%)S A ekt

Ay
]
i
i3
il

871 Azl 614

D} a3 gy

'H NMR (200 MHz, CDCl) 61.10 (m, 2H, CH,), 1.21 (m, 2H, CH,), 1.60 (m, 4H, CH,), 2.01 (m, 2H, CH,), 2.21 (m,
5H, CHCH,CH,), 2.38 (m, 5H, CHCH,CH,), 3.41 (t, 2H, J = 11.4, 5.8 Hz, CH), 3.65 (s, 3H, OCH,), 4.95 (s, 2H,
CH,), 6.81 (d, 1H, J = 7.8 Hz, CH), 6.95 (d, 1H, J = 7.0 Hz, ArH), 7.10 (brs, 1H, NH), 7.45 (m, 4H, ArH), 7.80 (q,
1H, J = 5.8, 2.4 Hz, ArH), 8.21 (dd, 1H, J = 7.0, 3.4 Hz, ArH).

(7-2) : B)-7-((4zgA-1-<4 SADHE)-8-52-8-(2-(F gD -1-D)o Do} =)-6-SHAT

71 (T-DellM A2 gttes S22 sto] A7) Al (1-2)9F a4 WH o= 74 3HE 256 mg(5& 94%)=

'H NMR (300 MHz, MeOH-d,) 61.44 (m, 4H, CH,CH,), 1.64 (m, 2H, CH,), 2.12 (m, 2H, CH,), 2.26 (m, 2H, CH,),
3.08 (m, 10H, CH,CH,CH,CH,CH,), 3.51 (d, 2H, J = 6.0 Hz, CH), 4.91 (s, 2H, CH,), 6.61 (s, 1H, CH), 6.91 (d, 1H,
J=6.2 Hz, ArlD), 7.31 (m, 4H, ArH), 7.68 (dd, 11, J = 6.8, 3.4 Hz, ArH), 8.00 (dd, 1H, J = 7.0, 3.4 Hz, Arl).

(7-3) : (B)-2-(FZZA-1-2 £ D)-N1-(2~( 2 9 -1-2)e] &) -N8~(H| E2}5}o] =2 -2H-5] 2 -2- A & A])
Sitho|olrto) =

(e3

|

71 (7-2)oll4 2 SFES SLELE sto] F7] A (4-3)3 LI PP e FA4) 3hgh= 288 meg(FE 91%)=
A AT

'H NMR (300 MHz, MeOH-d,) 61.42 (m, 2H, CH,), 1.45 (m, 411, CH,CH,), 1.60 (m, 8H, CH,CH,CH,CH,), 2.09 (s,
2H, CH,), 2.29 (m, 10H, CH,CH,CH,CH,CH,), 3.21 (m, 2H, CH,), 3.47 (m, 2H, CH,), 3.89 (t, 1H, J = 7.2 Hz, CH),
4.90 (s, 2H, CH,), 6.50 (s, 1H, CH), 6.90 (d, 1H, J = 7.2 Hz, ArH), 7.33 (m, 4H, ArH), 7.70 (t, 1H, J = 9.0, 1.4 Hg,

ArH), 8.02 (d, 1H, J = 8.2 Hz, ArH).
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(7-4) : (B)-N8-3}o| =5 A -2-(HZ 2 A -1-<4 SADHE)-N1-2-(FF gD -1-D)A &) Sdrjo]ofrfo| =

71 (71-3)elM D2 ttes L2 R sto] A7) Ao (4-Heh TLdTd WU o= T4 3E 213 mg(5& 94%)=
A ATt

'H NMR (300 MHz, MeOH-d,) 61.41 (m, 4H, CH,CH,), 1.65 (m, 4H, CH,CH,), 2.10 (t, 2H, J = 14.3, 7.0 Hz, CH,),
2.41(d, 2H, J = 7.2 Hz, CH,), 2.89 (m, 2H, CH,), 3.22 (t, 2H, J = 11.8, 5.9 Hz, CH), 3.32 (m, 2H, CH,), 3.52 (d,
2H, J = 11.8 Hz, CH,), 3.65 (t, J = 11.8, 5.8 Hz, 2H, CH,), 5.04 (s, 2H, CH,), 6.70 (s, 1H, CH), 7.05 (t, 1H, J = 7.3,
1.0 Hz, ArH), 7.45 (m, 4H, ArH), 7.83 (d, 1H, J = 7.2 Hz, ArH), 8.13 (d, 1H, J = 7.2 Hz, ArH).

AAld 8 : (BE)-N8-3}o| =EFA-N1-2-EX g = E)-2-(UZEd-1-¢ SADHE)S dit}o]ofulo] =
(8-1) : (B)-8-2-EXgxddolnx)-7-(UZgdd-1-4 &AW E)-8-2 4 -6-Z &4l o 2

A7) Azd 6ol AL 2-(Hzgal-1-d iAluﬂE‘) 2-Tlo] S el Al §-HEH o ~H S HWUE AR dlo] A7 AAd (1-
DI T3 o r 34 3¢S 266 mg(FE 91%)S A8+ o).

'"H NMR (200 MHz, CDCly) 61.45 (m, 2H, CH,), 1.64 (m, 2H, CH,), 2.20 (m, 4H, CH,CH,), 2.25 (m, 4H, CH,CH,),
2.40 (m, 2H, CH,), 3.07 (t, 2H, J = 8.6, 4.2 Hz, CH), 3.42 (t, 2H, J = 10.6, 5.4 Hz, CH,), 3.61 (s, 3H, OCH,), 4.89
(s, 2H, CH,), 6.90 (s, 1H, CH), 6.94 (d, 1H, J = 7.8 Hz, ArH), 7.45 (m, 4H, ArH), 7.82 (dd, 1H, J = 7.8, 2.4 Hz,
ArH), 8.19 (dd, 1H, J = 7.8, 2.8 Hz, Arl).

(8-2) : (B)-8-2-EX g = dotx)-7-(HZgdA-1-4 SADHD)-8-5&-6-S -

71 (8-DollA 2 shet=S SL=A R gt A7) AAld (1-2)¢ A3 oz FA) 518HE 250 mg(& 96%)=

'H NMR (300 MHz, MeOH-d,) 61.50 (m, 2H, CH,), 1.62 (m, 2H, CH,), 2.24 (m, 4H, CH,CH,), 2.38 (m, 4H,
CH,CH,), 2.58 (m, 2H, CH,), 3.32 (q, 2H, J = 3.1, 1.5 Hz, CH), 3.43 (m, 4H, CH,CH,), 4.96 (s, 2H, CH,), 6.71 (s,

1H, CH), 7.01 (d, 1H, J = 7.3 Hz, ArH), 7.43 (m, 4H, ArH), 7.80 (t, 1H, J= 7.1, 5.5 Hz, ArH), 8.19 (d, 1H, J=7.6
Hz, ArtD); MS (LC, 70 eV) m/z 416 (M+ 1), 403, 346, 313, 298, 204, 102.

(8-3) : (B)-N8-3ko| EZA|-N1-(2- B 2l me] ©)-2-(FZ@A-1-D SA)H D) S e rholorto] =

71 (8-2)ll A @2 3 FES SHELR sto] 7] AAld (1-3)¢ 53 o= 1A 313+ 155 mg(F& 90%)=

'H NMR (300 MHz, MeOH-d,) 61.48 (m, 2H, CH,), 1.59 (m, 2H, CH,), 2.25 (m, 4H, CH,CH,), 2.38 (m, 4H,
CH,CH,), 2.56 (m, 2H, CH,), 3.30 (d, 2H, J = 7.5 Hz, CH), 3.42 (m, 4H, CH,CH,), 5.01 (s, 2H, CH,), 6.78 (s, 1H,

CH), 7.00 (d, 1H, J = 7.4 Hz, ArH), 7.45 (m, 4H, ArH), 7.78 (d, 1H, J = 7.4 Hz, ArH), 8.14 (d, 1H, J = 7.6 Hz, ArHD);
MS (LC, 70 eV) m/z 416 (M+ 1), 403, 346, 313, 298, 204, 102.

AAd 9 1 (B)-N-3lo] =5 -8-(4-v 29 # 2 -1-D)-7-(HZEA-1-24 SADHE)-8-F L SHoprto| =
(9-1) : (B)-8-(4-HE 2 -1-D)-7- (=& -1-4 SADHE)-8-F4-6-5dA A Do =H

< 2-(UzEdl-1-d SAHE)-2-to] SELE 8-HE o 2HE S8 Ed® st 7] AAld (1-

!
o2 %A 3E 175 mg(FH 41%)< skt

71 Az
d

D3} &

o 6°9
g
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'H NMR (300 MHz, CDCly) 61.46 (m, 2H, CH,), 1.53 (m, 2H, CH,), 2.17 (m, 4H, CH,CH,), 2.34 (m, 8H,
CH,CH,CH,CH,), 3.64 (s, 3H, NCH,), 3.75 (s, 3H, OCH,), 4.98 (s, 2H, CH,), 5.78 (t, 1H, J = 15.0, 7.5 Hz, CH),
6.84 (d, 1H, J = 7.5 Hz, ArH), 7.44 (m, 4H, ArH), 7.79 (t, 1H, J = 8.7, 1.2 Hz, ArH), 8.13 (d, 1H, J = 7.8 Hz, ArH).

(9-2) : (B)-8-(4-H 2@ o2t -1-D)-7-(H=Z&d-1-4d SADHE)-8-F4-6-Sdt

F71 (9-DellM 2 3gES SLEE 2 sto] 47] Al (1-2)9 L o= 4] 3= 168 mg(5+& 100%)
_"

'H NMR (300 MHz, MeOH-d,) 61.55 (m, 2H, CH,), 1.68 (m, 2H, CH,), 2.32 (m, 11H, CHCH,CH,CH,CH,CH,),
3.31 (m, 1H, CH), 3.66 (s, 3H, NCH,), 5.09 (s, 2H, CH,), 5.92 (s, 1H, CH), 6.97 (dd, 1H, J = 6.5, 6.5 Hz, ArH),
7.46 (m, 4H, ArH), 7.81 (d, 1H, J = 7.8 Hz, ArH), 8.16 (d, 1H, J = 7.8 Hz, ArH).

(9-3) : (B)-8-(4-H @3 52 R-1-D)~7-(F =@ eA-1-2 Ao )-8 &-N-(B| E}5}o] =2 -2H-v] -2-U &
A)-6-2-dlofrfo] =

F71 (9-2)0llM D2 FES SLEE R sto] F7] Al (4-3)3 L PP e #A4) 34gh= 317 mg(8& 83%)<

'H NMR (300 MHz, MeOH-d,) 61.54 (m, 4H, CH,CH,), 1.72 (m, 4H, CH,CH,), 2.17 (m, 8H, CH,CH,CH,CH.,),
2.37 (m, 6H, CH,CH,CH,), 3.32 (q, 2H, J = 3.2, 1.6 Hz, CH,), 3.57 (s, 3H, NCH,), 3,92 (m, 1H, CH), 5.08 (s, 2H,
CH,), 5.86 (s, 1H, CH), 6.96 (d, 1H, J = 7.3 Hz, ArH), 7.45 (m, 4H, ArH), 7.80 (d, 1H, J = 7.3 Hz, ArlD), 8.14 (d,
1H, J = 7.3 Hz, ArH).

(9-4) : (B)-N-3o| =52 -8-(4-H e H 2 -1-D)-7-(HZ2A-1-& SA)HE)-8-F&Sdojuto| =

71 (9-3)0lM d& 3Htes Seed R sto] 7] Al (4-4)9F ST PP o2 34 34t 287 mg(& 92%)=

'H NMR (300 MHz, MeOH-d,) §1.52 (m, 2H, CH,), 1.57 (m, 2H, CH,), 2.13 (t, 2H, J = 14.3, 7.1 Hz, CH,), 2.37 (q,
2H, J = 14.4, 7.1 Hz, CH,), 2.61 (m, 4H, CH,CH,), 3.32 (m, 2H, CH,), 3.76 (m, 2H, CH,), 3.80 (s, 3H, NCH,), 5.10
(s, 2H, CH,), 5.96 (s, 1H, CH), 6.97 (d, 1H, J = 7.3 Hz, ArH), 7.47 (m, 4H, ArH), 7.83 (t, 1H, J = 9.1, 4.0 Hz, ArH),
8.13 (t, 1H, J = 9.2, 5.1 Hz, ArH); MS (LC, 70 eV) m/z 426 (M+ 1), 407, 325, 293, 281, 265, 149, 102.

AAle] 10 @ (B)-N8-3}o] =F A -N1-(2-(4-v € H A -1-D) A &)-2-(FZ&A-1-¢ SA)H &) S dlrto]ofulo]

L=

(10-1) : (E)-8-(2-(4-vWEH # A -1-d) A dopr] :=)-7-(GZ & -1-L SANHE)-8-F4-6-SH4 v =H

i,

2 3to] A7) AAld (1-

ol

-(Yzgda-1-¢ -ﬂ*luﬂa) 2-tho] S dlal 8-HH AHE S E

7] Azel 6014 P2 2
A PR o TA SFE 225 me(5E 48%)S T tlTh

D3} &

'H NMR (300 MHz, CDCl3) 61.53 (m, 2H, CH,), 1.66 (m, 4H, CH,CH,), 1.92 (m, 4H, CH,CH,), 2.31 (m, 8H,
CH,CH,CH,CH,), 2.42 (s, 3H, NCH,), 3.40 (q, 2H, J = 10.5, 5.4 Hz, CH,), 3.63 (s, 3H, OCH,), 4.87 (s, 2H, CH,),

6.95 (dd, 1H, J = 15.6, 7.8 Hz, CH), 7.05 (s, 1H, ArH), 7.45 (m, 4H, ArH), 7.80 (dd, 1H, J = 6.9, 1.8 Hz, ArH), 8.19
(t, 1H, J=9.6, 7.8 Hz, ArH).

(10-2) : (B)-8-2-(4-HE A A -1- Dl L opr :=)-7-(HZEA-1-4 SADHD)-8-F2-6-5d
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A7) 10-1el A Qe H3HES FRRAR sho] A7) A6 (1-2)9 FAF PO HA HE 157 mg(5& 76%)
2 g4,

'H NMR (300 MHz, MeOH-d ) 61.24 (s, 1H, CH), 1.54 (m, 4H, CH,CH,), 2.20 (m, 4H, CH,CH,), 2.29 (m, 4H,
CH,CH,), 2.51 (m, 4H, CH,CH,), 3.05 (m, 1H, CH), 3.24 (s, 3H, NCH,), 3.34 (m, 2H, CH,), 4.94 (s, 2H, CH,),

6.69 (s, 1H, CH), 7.01 (dd, 1H, J=7.2, 1.0 Hz, ArH), 7.42 (m, 4H, ArH), 7.75 (d, 1H, J = 7.2 Hz, ArH), 8.08 (d,
1H, J = 1.7 Hz, ArH).

(10-3) : (B)-N1-(2~(4- @3] s 2-1-2)o] @)-2-(F =@ -1-2 & A)) o &)-N8 (o] E 23] = 2~2H-5] e-2-
Q5 A)-2-5 Aol ofaho] =

A7) 10-2)00H QL BFES FREAR sfo] 7] AN 6l (4-3)7 TAD WY o2 wA HEE 137 me(F & 54%)
2 A

'H NMR (300 MHz, MeOH-d,) 61.54 (m, 4H, CH,CH,), 1.64 (m, 6H, CHCH,CH,), 2.11 (m, 5H, CHCH,CH,), 2.41
(m, 8H, CH,CH,CH,CH,), 3.27 (s, 3H, NCH,), 3.34 (m, 3H, CHCH,), 3.50 (m, 2H, CH,), 3.85 (t, 1H, ] = 7.2, 1.8
Hz, CH), 4.96 (s, 2H, CH,), 6.70 (s, 1H, CH), 7.01 (d, 1H, J = 7.2 Hz, ArH), 7.43 (m, 4H, ArH), 7.79 (dd, 1H, J =
6.6, 1.7 Hz, Art), 8.10 (t, 1H, J = 8.9, 7.2 Hz, ArH).

(10-4) : (B)-N8~3}o] =% A1 -N1-(2- (4~ @3] 2} -1- D)o @)-2-(FZ 22 -1-2 LA R) S drfo]ofsfo] =

A7) 10-3)0H DL BFES FREAR sfo] 7] AX el (4-0)% FAD Yo BA HEE 118 me(F& 76%)
2 A

'H NMR (300 MHz, MeOH-d,) 61.53 (d, 2H, J = 7.7 Hz, CH,), 1.65 (d, 2H, J = 7.0 Hz, CH,), 2.10 (t, 2H, J = 14.3,
7.0 Hz, CHy), 2.39 (t, 2H, J = 14.2, 7.3 Hz, CH,), 2.72 (d, 2H, J = 8.2 Hz, CH,), 2.95 (d, 2H, J = 5.4 Hz, CH,), 3.12
(m, 6H, CH,CH,CH,), 3.32 (s, 3H, NCH,), 3.56 (t, 2H, J = 11.2, 5.6 Hz, CH,), 5.02 (s, 2H, CH,), 6.75 (t, 1H, J =

15.0, 7.2 Hz, CH), 7.05 (d, 1H, J = 7.2 Hz, ArH), 7.46 (m, 4H, ArH), 7.82 (d, 1H, J = 7.5 Hz, ArH), 8.14 (d, 1H, J =
8.5 Hz, ArH).

A 11 : (E)-N1-(AFolob = &)-N8-3} o] EZA| -N1-H € -2-(UZ 2 -1-4 SA)HE) S dho]oprto] =
(11-1) : (B)-8-((Atolopr=r &) (Aol oprmr| &) o} W] 1) -7 - (G ZE R -1-L SADNH E)-8-52-6-S 84t v F o 2 F

S o-(UYzZEd-1-d A E)-2-t}o]2El Al 8-HE | A

of 64 A A G (1-
sk o w7 A4 3HE 299 mg(F8 76%)S A 8T

il
e
3
il
X,
ot
ol
ol
0
ox
N

A7) Az
S|

D3} &

'H NMR (200 MHz, CDCly) 61.35 (m, 2H, CH,), 1.60 (m, 2H, CH,), 2.31 (m, 4H, CH,CH,), 3.11 (s, 3H, NCH,),
3.67 (s, 3H, OCH,), 4.38 (s, 2H, CH,), 4.97 (s, 2H, CH,), 5.98 (s, 1H, CH), 6.85 (d, 1H, J = 4.6 Hz, ArH), 7.37 (t,
1H, J = 10.6, 5.2 Hz, ArH), 7.47 (m, 3H, ArH), 7.79 (dd, 1H, J = 6.2, 1.4 Hz, ArH), 8.06 (d, 1H, J = 4.6 Hz, ArH).

(11-2) : (B)-8-((Atel ok @)(Ato] op | ”)o}m] 3o)-7-(HZ 2/ -1-& SA)HE)-8-F2-6-5Hl4t

A7 (11-Doll A €L 3lgES ST EAR slo] A7) AAd (1-2)8 543 o g2 Z4) 3+gE 250 mg(5S& 84%)
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'H NMR (300 MHz, MeOH-d,) 61.37 (m, 2H, CH,), 1.61 (m, 2H, CH,), 2.31 (m, 4H, CH,CH,), 3.31 (s, 3H, NCH,),
4.16 (d, 2H, J = 8.5 Hz, CH,), 5.01 (s, 2H, CH,), 6.21 (m, 1H, CH), 6.98 (d, 1H, J = 7.0 Hz, ArH), 7.44 (m, 4H,
ArH), 7.81 (t, 1H, J = 8.8, 2.8 Hz, ArH), 8.13 (d, 1H, J = 13.6 Hz, ArH).

(11-3) : (B)-N1-(Ako] ob s &)-N1-H & -2~(} = 2el-1-2 S A) W =)-N8~(8| E 2sho] = 2 -2H-3] -2 SA])
~2-%-dtho]o}rto] =

47 (11-2)01 4 & S22 2URAR sto] 7] AAld) (4-3)3 FAH PEoR A HEE 222 me(F 64%)
& g

'H NMR (300 MHz, MeOH-d ) 61.48 (m, 4H, CH,CH,), 1.71 (m, 4H, CH,CH,), 1.92 (m, 4H, CH,CH,), 2.32 (m,
4H, CH,CH,), 3.21 (s, 3H, NCHy), 3.73 (t, 1H, J = 7.2 Hz, CH,), 4.39 (s, 2H, CH,), 5.06 (s, 2H, CH,), 6.18 (m, 1H,
CH), 7.20 (d, 1H, J = 7.0 Hz, ArH), 7.64 (m, 4H, ArH), 8.09 (dd, 1H, J = 14.8, 7.2 Hz, ArH), 8.13 (m, 1H, Arl).

(11-4) : (B)-N1-(A}o] o} =] &)-N8-3}o] =8 A1 -N1 -] d-2-( =@ e -1-2 £ A )& drfo] ofufo] =

7] (11-3)0ll A A& 3ES L EAR slo] A7) 2AAd (4-4)9 TLe Ho g %4 35S 170 mg(5& 75%)
< FAssidh

'H NMR (300 MHz, MeOH-d,) 61.34 (d, 2H, J = 7.7 Hz, CH,), 1.50 (d, 2H, J = 6.7 Hz, CH,), 1.89 (d, 2H, J = 7.2
Hz, CHy), 2.25 (q, 2H, J = 16.2, 7.9 Hz, CH,), 3.20 (s, 3H, NCH,), 3.91 (d, 2H, J = 7.6 Hz, CH,), 4.98 (s, 2H, CH,),

5.98 (d, 1H, J = 14.7 Hz, CH), 6.86 (d, 1H, J = 6.7 Hz, ArH), 7.35 (m, 4H, ArH), 7.56 (t, 1H, J = 9.1, 3.4 Hz, ArH),
7.98 (m, 1H, ArH).

AN 12 : (BE)-N8-3}o] EZA]-N1-(2-3to| =2 Ao &)-N1-Hd-2-(UJZ&d-1-Q &AW E)Lelc}o]ojujo] =
(12-1) : (B)-8-((2-3to]l =EA v &)(H&)o}r )-7-(FZEA-1-d SA)HE)-8-24-6-F 84 v o ~F

&7] Az 6 A4

S 2-(=zed-1-9 —%luﬂﬁ‘) 2-tho] S Elal 8- H o] AEE 2 UE AR dlo] 7] A (1-
DY sLg u i3

Al 3}3HE 366 mg(F& 93%)S A st

'H NMR (300 MHz, CDCl) 61.51 (m, 2H, CH,), 1.68 (m, 2H, CH,), 2.29 (m, 4H, CH,CH,), 3.08 (s, 3H, NCH,),
3.66 (m, 4H, CH,CH,), 3.81 (S, 3H, OCH.,), 4.96 (s, 2H, CH,), 6.86 (d, 1H, J = 7.0 Hz, CH), 7.26 (s, 1H, ArH),
7.44 (m, 4H, ArH), 7.77 (d, 1H, J = 7.2 Hz, ArH), 8.15 (d, 1H, J = 7.2 Hz, ArH).

(12-2) : (B)-8-((2-sto]| =EF A D)(M &) opr| :)-7-(UHZ 2 -1-4 SADHE)-8-F2-6-FH1t

A7 (12-Doll A L& 3ES L EAR dlo] A7) 2AAld (1-2)9 53 E oz %4 35S 320 mg(5-& 88%)
< FAssidh

'H NMR (300 MHz, MeOH-d,) 61.30 (m, 4H, CH,CH,), 2.08 (m, 4H, CH,CH,), 3.07 (s, 3H, NCH,), 3.09 (m, 4H,
CH,CH,), 4.74 (s, 2H, CH,), 6.77 (t, 1H, J = 7.2, 1.2 Hz, CH), 6.95 (s, 1H, ArH), 7.20 (m, 4H, ArH), 7.56 (t, 1H, J
=7.0, 1.9 Hz, ArtD), 7.90 (d, 1H, J = 7.2 Hz, ArlD).

(12-3) : (B)-N8-3}0| EFA|-N1-(2-3te| ESZA A D)-N1-H & -2-(HZ g -1-94 SADH D) &ltto]olupo] =

271 (12-2)ell A 22 s SL=d R gto] A7) AAld (1-3)3 L3 o= 34 3t8= 262 mg(58& 90%)

_24_



T =

%53 10-0696139

'H NMR (300 MHz, MeOH-d,) 61.32 (m, 4H, CH,CH,), 2.06 (m, 4H, CH,CHS,), 3.08 (s, 3H, NCH,), 3.13 (m, 4H,
CH,CH,), 4.92 (s, 2H, CH,), 6.78 (t, 1H, J = 7.4, 1.8 Hz, CH), 6.92 (s, 1H, ArH), 7.28 (m, 4H, ArH), 7.56 (d, 1H, J
= 7.4 Hz, ArH), 7.88 (d, 1H, J = 7.4 Hz, ArH); MS (LC, 70 eV) m/z 448 (M+ 1), 305, 204.

A9 13 : (B)-N8-3o| =5 A -N1-H&d-N1-(1-H €9 £ d-3-L)-2-(HZ 2 -1-< SA)H &) S dr}o|ofm}

ol=

¢
do
o,
>
2
i)
2
>
)

(13- : (B)-8-(ME(1-HEI EHD-3-Dopr o)-7-(HZ 2 -1-<d SADHD)-8-F &~

—(GzEA-1-d SAHE)-2-to] SHlAF 8-v gl AHE FUEA R dho] 7] AAl (1-

7] Az AL 2
o 2 TA 33E 355 mg(5& 91%)S A9t}

A
D3} 5 °

< 6l
)
'"H NMR (200 MHz, CDCl,) 61.42 (m, 4H, CH,CH,), 1.80 (m, 4H, CH,CH,), 2.20 (m, 4H, CH,CH,), 2.98 (s, 3H,

NCH,), 3.61 (s, 3H, NCH;), 3.80 (s, 3H, OCH;), 4.82 (s, 2H, CHy), 4.96 (s, 2H, CH,), 5.81 (m, 1H, CH), 6.82 (m,
1H, ArH), 7.45 (m, 4H, ArH), 7.80 (m, 1H, ArH), 8.15 (m, 1H, ArH).

(13-2) : (B)-8-(ME(1-"E 9 & d-3- Dot )-7-(HZ2A-1-d SADHE)-8-52-6-5HAL

471 (13-Dell A 2 st es SR EE R sto] 7] AAld (1-2)8 43 o= F4 3heh= 320 mg(5+& 86%)

'H NMR (300 MHz, MeOH-d,) 61.42 (m, 4H, CH,CH,), 1.76 (m, 4H, CH,CH,), 2.22 (m, 4H, CH,CH,), 2.88 (s,
3H, NCH,), 3.58 (s, 3H, NCH,), 4.80 (s, 2H, CH,), 4.99 (s, 2H, CH,), 5.84 (m, 1H, CH), 6.80 (m, 1H, ArH), 7.44
(m, 4H, ArH), 7.80 (m, 1H, ArH), 8.12 (m, 1H, ArH).

(13-3) : (E)-N8-3}°| =ZA|-N1-9E&-N1-(1-H gy &g d-3-¢)-2-(Y=&d-1-d SAHYE)Sdt}o|olulo| =
A7) (13-2)0ll 4 A& 3ES ELEAR dlo] A7) 2AAd (1-3)7 5L Eo s %4 35S 188 mg(5& 41%)
< AT

'H NMR (300 MHz, MeOH-d,) 61.42 (m, 4H, CH,CH,), 1.80 (m, 4H, CH,CH,), 2.20 (m, 4H, CH,CH,), 2.98 (s,
3H, NCH,), 3.60 (s, 3H, NCH,), 3.80 (s, 3H, OCH,), 5.00 (s, 2H, CH,), 4.96 (s, 2H, CH,), 5.82 (m, 1H, CH), 6.84
(m, 1H, ArH), 7.44 (m, 4H, ArH), 7.78 (m, 1H, ArH), 8.14 (m, 1H, ArH).

AA 4 14 : (B)-N1-3-(Ho W& opr| =) Z 29)-N8-3}o| =FA| -2-(HZ & d-1-2 SADH ) SEr}o]o}rfo| =
(14-D : (B)-7-@-(Golvgoir =) X2 A7t 2 )-8-(UZ D -1-9 SADS L vl o =H

B7] Az 6ellA 2 2-(GzE-1-4 iAl i &)-2-tho] SRt 8-l 2B & S L2 A= sho] F7] Ao (1-
D sde o R 34 HE 467 mg(5& 73%)S Fd skt

'H NMR (200 MHz, CDCl,) §1.45 (m, 2H, CH,), 1.64 (m, 4H, CH,CH,), 2.01 (s, 6H, N(CH,),), 2.25 (m, 6H,
CH,CH,CH,), 3.40 (m, 2H, CH,), 3.60 (s, 3H, OCH,), 4.96 (s, 2H, CH,), 6.81 (t, 11, J = 15.4, 7.8 Hz, CH), 6.94 (t,
1H, J = 7.4, 6.2 Hz, ArH), 7.43 (m, 4H, ArH), 7.79 (m, 1H, ArH), 8.19 (dd, 1H, J = 6.8, 3.6 Hz, ArH).

(14-2) : (B)-7-@-(Golvgoir ) T2 F7ut 2 d)-8-(UZ e d-1-4 SADS AL
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471 (14-DellA 22 st es SR Ed 2 sto] 7] AAld (1-2)8 43 o2 FA4 3heh= 154 mg(5+& 83%)

'H NMR (300 MHz, MeOH-d,) 61.30 (m, 2H, CH,), 1.64 (d, 2H, J = 6.9 Hz, CH,), 1.94 (m, 2H, CH,), 2.27 (¢, 2H, J
=14.2, 7.0 Hz, CH,), 2.39 (d, 2H, J = 7.2 Hz, CH,), 2.74 (s, 6H, N(CH,),), 3.03 (t, 2H, J = 15.0, 7.2 Hz, CH,), 3.33
(m, 2H, CH,), 5.05 (s, 2H, CH,), 6.66 (s, 1H, CH), 7.03 (dd, 1H, J = 7.2, 1.2 Hz, ArH), 7.46 (m, 4H, ArH), 7.80 (d,
1H, J = 6.9 Hz, ArH), 8.14 (d, 1H, ] = 7.0 Hz, ArH).

(14-3) : (B)-N1-(3-(Stold Lo}ul ) T2 )-2- (T2 A-1-Y LA D)-Ns—(H Edteto] =2 -2H-7 B-2-U &
A& ko] ofvlo] =

rlo

7] (

14
4

—2)ol A &4

ol S-S e AR sho] 7] Al (4-3)3 43 R o r 4 5H3E 160 mg(5E 89%)
Pt

tlo o

Oll

'H NMR (200 MHz, MeOH-d,) 61.59 (m, 13H, CHCH,CH,CH,CH,CH,CH,), 1.90 (s, 6H, N(CH,),), 2.23 (m, 6H,
CH,CH,CH,), 3.41 (q, 2H, J = 11.8, 6.2 Hz, CH,), 3.61 (m, 1H, CH), 3.91 (m, 1H, CH), 4.87 (s, 2H, CH,), 6.82 (d,

1H, J=7.4 Hz, CH), 6.89 (d, 1H, J = 6.8 Hz, ArH), 7.44 (m, 4H, ArH), 7.79 (dd, 1H, J = 5.2, 3.2 Hz, ArH), 8.16 (t,
1H, J=9.4, 6.4 Hz, ArH).

(14-4) : (B)-N1-(3-(cho] W G o}w] 1) 2 2 8)-N8- 3t o] ES A|-2-(FZGA-1-2 $A)H Q)L Wirho]ofwpo] =

271 (14-3)oll A D2 3182 SDEAR ofo] 7] Ao (4-4)9 sd3 W o= x4 3t8= 142 mg(58& 92%)

'H NMR (300 MHz, MeOH-d,) 61.52 (t, 2H, J = 7.5, 4.1 Hz, CH,), 1.64 (d, 2H, J = 7.1 Hz, CH,), 1.92 (¢, 2H, J =
13.8, 7.5 Hz, CH,), 2.10 (t, 1H, J = 14.2, 7.0 Hz, CH,), 2.37 (d, 2H, J = 7.2 Hz, CH,), 2.72 (s, 6H, N(CHy,),), 3.01
(t, 2H, J = 14.8, 7.3 Hz, CH,), 3.35 (m, 3H, CHCH,), 5.03 (s, 2H, CH,), 6.62 (t, 1H, J = 15.0, 7.5 Hz, CH), 7.02 (d,

1H, J=7.1 Hz, ArH), 7.46 (m, 4H, ArH), 7.80 (dd, 1H, J = 6.2, 1.9 Hz, ArH), 8.14 (t, 1H, J = 8.9, 6.9 Hz, ArH); MS
(LC, 70 eV) m/z 429 (M+ 1), 413, 301, 256, 224.

A e 15 1 (B)-N-3O| EFA-8-E X8 =-7-(HZZA-1-d SADHE)-8-F LS drto]ofrlo| =
(15-1) : (B)-8-2 X =-7-(HZEA-1-< SADHE)-8-SFA S e =

2-(regd-1-d if\luﬂ“/‘) 2-to] St 8-mdo 2B E SR = afo] 7] A4 (1-

&7 Az 6olA A
A3 o2 1A 3HE 416 mg(FE 67%)S A5}

D3} &

'H NMR (200 MHz, CDCly) 61.45 (m, 2H, CH,), 1.63 (m, 2H, CH,), 2.25 (m, 4H, CH,CH,), 3.60 (m, 8H,
CH,CH,CH,CH,), 3.71 (s, 3H, OCH,), 5.01 (s, 2H, CHy), 5.82 (t, 1H, ] = 15.0, 7.8 Hz, CH), 6.84 (dd, 1H, J = 7.2,
1.2 Hz, ArH), 7.46 (m, 4H, ArH), 7.79 (m, 1H, ArH), 8.13 (dd, 1H, J = 4.0, 3.2 Hz, ArH).

(15-2) : (B)-8-E¥g=-7-(U=gd-1-9 SAHHE)-8-S A €At

471 (15-DollA @2 gte=S 2 A= oto] 7] AAjd (1-2)¢F sdd B o= 3
skt

1=

A 332 85 mg(FH 89%)S
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'"H NMR (300 MHz, MeOH-d,) §1.45 (m, 2H, CH,), 1.63 (m, 2H, CH,), 2.24 (m, 4H, CH,CH,), 3.58 (m, 8H,
CH,CH,CH,CH,), 5.02 (s, 2H, CH,), 5.86 (t, 1H, J = 15.2, 7.6 Hz, CH), 6.82 (dd, 1H, J = 7.4, 1.2 Hz, ArH), 7.45
(m, 4H, ArH), 7.80 (d, 1H, J = 7.4 Hz, ArH), 8.13 (t, 1H, J = 7.4, 3.4 Hz, ArH).

(15-3) : (B)-8-EX Y :=-7-(HZEH-1-4 SADHE)-8-F2-N-(H EF}sto| =2 -2H-Y &F-2- A SA) S ™ot

=

A7) (15-2)01 4 Q& SH2e FUBA2 ho] 47 A6l (4-3)9F FA Wpow wA H5HE 92 me(F& 88%)S
FAsran.

'H NMR (200 MHz, MeOH-d,) 61.54 (m, 5H, CHCH,CH,), 1.68 (m, 4H, CH,CH,), 2.18 (m, 2H, CH,), 2.40 (m, 2H,
CH,), 3.25 (m, 5H, CHCH,CH,), 3.59 (m, 6H, CH,CH,CH,), 3.99 (m, 1H, CH), 5.08 (s, 2H, CH,), 5.90 (t, 1H, J =

15.0, 7.6 Hz, CH), 6.97 (t, 1H, J = 7.0, 5.8 Hz, ArH), 7.48 (m, 4H, ArH), 7.91 (dd, 1H, J = 12.6, 3.0 Hz, ArH), 8.13
(t, 1H, J=7.0, 4.0 Hz, ArH).

(15-4) : (B)-N-3}0] 84| -8- B 2| ;- 7~(Z @ eA-1-2 Ao E)-8-& 24w rhoo}wfo] =

71 (15-3) A @& IFES SEELAR slo] A7] AAd (4-4)9F 53 FHOZ FA4 33E 64 mg(5S 72%)S

'H NMR (300 MHz, MeOH-d,) 61.53 (s, 2H, CH,), 1.68 (m, 2H, CH,), 2.13 (t, 2H, J = 14.1, 7.0 Hz, CH,), 2.35 (q,
2H, ] = 14.6, 7.3 Hz, CH,), 3.33 (m, 2H, CH,), 3.53 (m, 6H, CH,CH,CH,), 5.06 (s, 2H, ArH), 5.86 (1, 1H, J = 14.9,

7.4 Hz, CH), 6.97 (t, 1H, J=7.2, 2.4 Hz, ArH), 7.45 (m, 4H, ArH), 7.80 (dd, 1H, J = 5.6, 2.6 Hz, ArH), 8.13 (dd,
1H, J=6.2, 2.6 Hz, ArH); MS (LC, 70 eV) m/z 413 (M+ 1), 380, 309, 293, 265, 236, 149, 121.

AA 4 16 : (E)-N8-3to]| =FA]-N1-(6-(4-HE 9 7 ZH-1-¢) v 2 d-3-D)-2-(FZ&A-1-4 SADHD)Seh
o]olujo] =

(16-1) : (B)-8-(6-(4-vEHHzF-1-DID-3-Ldopr] o)-7-(FZE2dA-1-4 SADHE)-8-F2-6-F &4l o
"o AH

247 Azel 6ol A DL 2-(FTLA-1- SA W E)-2-Tho] S elAk 8-vl ol 2k
D3 5L o HA ST 216 meg(FE 37%) T

il
i
3
il
i,
ot
ol
ol
0
ox
N
>
>
2
=
|

'H NMR (300 MHz, MeOH-d,) 61.47 (m, 2H), 1.67 (, 2H), 1.88 (m, 2H), 2.37 (t, 2H), 2.93 (s, 3H), 3.34 (m, 4H),

3.61 (s, 3H), 3.79 (br, 4H), 4.34 (t, 1H), 4.58 (d, 1H), 6.91 (d, 1H), 7.42 (m, 3H), 7.51 (d, 1H), 7.86 (m, 1H), 7.91
(m, 2H), 8.06 (s, 1H), 8.11 (m, 1H), 8.39 (s, 1H); MS (LC, 70 eV) m/z 517 (M+ 1).

(16-2) : (B)-8-(6-(4-HE 9T -1-D)¥ 2 d-3-L o} :)-7-(FZEA-1-d SADHE)-8-52-6-5HAt

471 (16-DellA 2 st es SR Ed R sto] 7] AAld (1-2)8 s o= FA4 3heh= 249 mg(5& 94%)

'H NMR (300 MHz, MeOH-d,) 61.45 (m, 2H), 1,67 (m, 2H), 2.30 (t, 2H), 2.94 (s, 3H), 3.33 (m, 4H), 3.83 (br, 4H),

4.45 (t, 1H), 4.56 (d, 1H), 7.03 (d, 1H), 7.41 (m, 4H), 7.76 (m, 2H), 7.92 (d, 1H), 8.12 (m, 2H), 8.49 (s, 1H); MS
(LC, 70 eV) m/z 503 (M+ 1).

(16-3) : (B)-N8-3}°]| =ZFA]-N1-(6-(4-H &3 #H| gt -1-L)¥ g D -3-)-2-(HZ 2 -1-4 SADH ) SHr}o|o}

ulolx
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A7) (16-2)01 4 A& 2 FRRAZ aho] 47 N6l (1-3)7 A B oz A HTE 132 mg(4& 72%)
2 g,

'H NMR (300 MHz, MeOH-d,) 61.45 (m, 2H), 1,67 (m, 2H), 2.11 (t, 2H), 2.94 (s, 3H), 3.33 (m, 4H), 3.83 (br, 4H),

4.45 (t, 1H), 4.56 (d, 1H), 7.03 (d, 1H), 7.41 (m, 4H), 7.76 (m, 2H), 7.92 (d, 1H), 8.12 (m, 2H), 8.49 (s, 1H); MS
(LC, 70 eV) m/z518 (M+ 1).

A e 17 1 (B)-N1-(6-(2-E X 2] o Erto] o) 2] D -3Y)-N8-3lo| =F A -2-(UZ & -1-L SA)H L) S drto]
oputol =

(17-1) : (B)-7-(6-Q2-EXg=ddrto| )7 g d-34 7R L) -8-(GZ & -1-9 SAD-6-S it Ao 2H

“(Ezg-1-o i/\]UﬂE‘) 2-tro] S 8- He 2B & SE AR dfo] 7] AA4 (1-

A7) Az Ao 2
d 2 A4 33E 350 mg(5& 64%)S A5kt

o
D3} 5 °

o 6°9
g

'H NMR (300 MHz, MeOH-d,) 61.45 (m, 2H), 1.63 (m, 2H), 1.91 (m, 2H), 2.29 (t, 2H), 2.88 (m, 6H), 3.52 (t, 2H),

3.69 (s, 3H), 3.81 (m, 4H), 4.34 (t, 1H), 4.78 (d, 1H), 6.60 (d, 1H), 7.42 (m, 6H), 7.66 (d, 1H), 7.74 (m, 1H), 8.12
(m, 1H), 8.24 (s, 1H); MS (LC, 70 eV) m/z 547 (M+ 1).

(17-2) : (B)-7-(6-(2-E X = drlo| )92 d-3d7HH R A)-8-(YZ&d-1-d SA])-6-S5Hit

H7) (A7-Dol A & B2 SRRAR sto] 7] AAd (1-2)sh FAH PR TA HEE 207 me(F 87%)
& g,

'H NMR (300 MHz, MeOH-d,) 61.45 (m, 2H), 1.63 (m, 2H), 1.91 (m, 2H), 2.29 (t, 2H), 2.88 (m, 6H), 3.52 (t, 2H),

3.81 (m, 4H), 4.34 (t, 1H), 4.78 (d, 1H), 6.60 (d, 1H), 7.42 (m, 6H), 7.66 (d, 1H), 7.74 (m, 1H), 8.12 (m, 1H), 8.24
(s, 1H); MS (LC, 70 eV) m/z 533 (M+ 1).

(17-3) : (B)-N1-(6-(2-EX g o gdrlo]| )7 2| d-3Y)-N8-3}o| EZA]-2- (U= & -1-d SA)H )& dc}o]o}
A7 (17-2)0 4 L& 3 ES ELEAR dlo] A7) 2AAd (1-3)7 5L Ho s %4 35S 171 mg(5& 48%)

'H NMR (300 MHz, DMSO-dg) 61.39 (m, 2H), 1.54 (m, 2H), 1.78 (m, 2H), 1.96 (t, 2H), 3.35 (m, 6H), 3.69 (m, 2H)

, 3.85 (m, 4H), 4.38 (t,1H), 4.52 (d, 1H), 6.87 (d, 1H), 7.45 (m, 6H), 7.82 (m, 2H), 8.03 (m, 1H), 8.38 (s, 1H),
10.07 (s, 1H), 10.39 (s, 1H); MS (LC, 70 eV) m/z 548 (M+ 1).

AA 4 18 : (B)-N1-(6-(Fo] W & opr]| )3 2 I -3-4)-N8-3o| EF A -2- (U ZZ A -1-4 SA)H &) S "r}o]ofu}

ol
(18-1) : (BE)-7-(6-(ol ol )9 2| d-3-L7IH} 2 ) -8-(UZ 23 -1-YU SA])-6-584 fE o 2H

A7) A zd 6ol A AL 2-(U=zea-1-Y —%luﬂﬁ‘) 2-Tlo] L el Al §-m g o ~E
DI T3 o2 T4 33IE 256 mg(FH 63%)S A5k o

et
i
3
i
i,
ot
ol
ol
0
ox
N
-
|

'H NMR (300 MHz, CDCly) 61.64 (m, 4H), 2.36 (m, 4H), 3.07 (s, 6H), 3.68 (s, 3H), 5.06 (s, 2H), 6.52 (d, 1H),
6.98 (m, 2H), 7.44 (t, 1H), 7.53 (m, 3H), 7.87 (m, 2H), 8.11 (d, 1H), 8.27 (m, 1H); MS (LC, 70 eV) m/z 462 (M+ 1)
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(18-2) : (B)-7-(6-(Ttol W Eotr| ) v 2| d-3-Ld 7ML 2 )-8 -(UZ & -1-A SA])-6-F-4t

471 (18-DellM L2 3tet=s L= A= sto] 7] AAld (1-2)9F sd3 Wos %4 89= 190 meg(58& 76%)

'H NMR (300 MHz, MeOH-d,) 61.61 (m, 4H), 2.28 (t, 2H), 2.44 (q, 2H), 3.08 (s, 6H), 5.12 (s, 2H), 6.71 (m, 2H),
7.05(d, 1H), 7.44 (m, 4H), 7.79 (m, 2H), 8.23 (m, 2H); MS (LC, 70 eV) m/z 448 (M+ 1).

(18-3) : (B)-N1-(6-(Fhol M D o}m] )3 2] -3~ 2)-N8-3t o] EF A -2~ (FZ G -1-2 SA) &) S W ho]ofmpo] =

471 (18-2)°lM &2 3t es SR Ed 2 dto] 7] dAld (1-3)3 L3 e 34 3= 90 mg(58& 46%)=

'H NMR (300 MHz, MeOH-d,) 61.66 (m, 4H), 2.11 (t, 2H), 2.43 (q, 2H), 3.06 (s, 6H), 5.10 (s, 2H), 6.68 (m, 2H),
7.07 (d, 1H), 7.44 (m, 4H), 7.78 (m, 2H), 8.20 (m, 2H); MS (LC, 70 eV) m/z 463 (M+ 1).

AN 19 (B)-N1-(6-(2-(chol M G o}w] :)o G o}v] 1)) 61 -3-2)-N8-3ho] 28 A -2- (T ZA-1-9 4D
Y& drtolobrtol =

(19-1) : (B)-8-(6-(2~(cho] W & o}r] 1) @ o} 1) 3 2 W -3 - o} 1] 1) -7 ~(F LA -1~ LA o )-8 2-6-
S92t ve o) 28

%7] X'“»J«dﬂ

N F& 2-(FZ L -1-U SA M E)-2-tho] Selst 8-mdo ~H & SWEAR slo] 7] dAld (1-
D} s ek W

!
o2 %A 33E 307 mg(& 31%)= g sk

'H NMR (300 MHz, CDCly) 61.65 (m, 4H), 2.08 (m, 2H), 2.31 (s, 6H), 2.38 (m, 2H), 2.59 (t, 2H), 3.35 (q, 2H),

3.67 (s, 3H), 5.06 (s, 2H), 6.44 (d, 1H), 7.03 (m, 2H), 7.45 (t, 1H), 7.53 (m, 3H), 7.75 (dd, 1H), 7.85 (dd, 1H),
8.06 (d, 1H), 8.24 (m, 2H); MS (LC, 70 eV) m/z 505 (M+ 1).

(19-2) : (B)-8-(6-(2-(tFol v " otr| ;) Hotr| o) ¥ 2] d -3 -d o} 1| .o)-7- (G Z - & -1-d SADH E)-8-54--6-
271 (19-DellA 22 3hgtes 2= d R gfo] A7) AAald (1-2)9 sds R o= 4] 318+ 226 mg(5& 75%)

'H NMR (300 MHz, MeOH-d,) 61.64 (m, 4H), 2.27 (t, 2H), 2.47 (m, 2H), 2.91 (s, 6H), 3.28 (q, 2H), 3.65 (t, 2H),

5.11 (s, 2H), 6.66 (d, 1H), 6.72 (t, 1H), 7.08 (d, 1H), 7.44 (m, 4H), 7.67 (dd, 1H), 7.78 (dd, 1H), 8.15 (dd, 1H),
8.29 (m, 1H); MS (LC, 70 eV) m/z 491 (M+ 1).

(19-3) 1 (B)-N1-(6~(2~(cho] 2ok n )el o} m] 1)) 2] 1 -3-2)-N8 -3} EE A -2~ (=@ eA-1- A
sitho]ofrto] =

71 (19-2)04 @2 shgheg 2L LR oto] A7) Al (1-3)3 #dd ¥ %4 83E 11 mg(58 5%)&
&4 39l T
H O AR

'H NMR (300 MHz, MeOH-d,) 61.64 (m, 4H), 2.11 (t, 2H), 2.50 (s, 6H), 2.52 (m, 2H), 2.83 (t, 2H), 4.11 (t, 2H),
5.13 (s, 2H), 6.78 (m, 1H), 7.06 (d, 1H), 7.45 (m, 4H), 7.58 (dd, 1H), 7.78 (dd, 1H), 8.06 (dd, 1H), 8.13 (d, 1H),
8.74 (d, 1H); MS (LC, 70 eV) m/z 506 (M+ 1).

A 20 : (B)-N8-8o]| =EZFA-N1-(6-1|FA|F g d-3-)-2-(JZ & -1-I &AW &) S it}o]ojnjo] =
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(20-1) : 7-(6-HEA-¥ g d-3-A 72 D)-8-(}Zgel -1 - o}n =)-6-2- B4 v E o 2 F]

7] A 2ol
A%

D3} &

oA A& 2-(UZE#A-1-d FA W E)-2-t}o] Zelit -wH ~HE 2L EAAZ 5lo] 7] Ao (1-
W o2 T4 3E 1.67 g(F8 412%)S T8 o).

'H NMR (300 MHz, CDCly) 61.54~1.73 (m, 4H), 2.29~2.37 (m, 4H), 3.63 (S, 3H), 3.85 (S, 3H), 6.65 (m, 1H),
6.82~6.98 (m, 2H), 7.39~7.52 (m, 4H), 7.81~7.91 (m, 3H), 8.10 (m, 1H), 9.29 (S, 1H).

(20-2) : 7-(6-" EA -9 2| D -3-L 7 2 YD)-8-(HZF A -1-Ho}7| =)-6 - dl 4t

A7) (20-DON QL BFES FREAR sfo] 47] Ax 6l (1-2)% FAD Wy o2 TA) HEE 670 me(F& 40%)
& s

(20-3) : (B)-N8-80| EZ A -N1-(6- 7154  2] 9 -3-2)-2-(HZ G- 1-L $A) | )& drho]ofmpo] =

A7) (20-2)0 A DL TS FRTAR sho] 7] AA 6] (1-3)7 TAT WY o= TA HE 482 me(F & 69%)
& s

'H NMR (300 MHz, MeOH-d,) 61.45~1.59 (m, 4H), 1.97 (m, 2H), 2.40 (m, 2H), 3.80 (S, 3H), 4.17 (S, 2H), 6.15

(S, 1H), 6.55 (m, 2H), 6.78 (d, J = 9.0 Hz, 1H), 7.13(d, J = 7.7 Hz, 1H), 7.24~7.41 (m, 3H), 7.74 (d, J = 8.8 Hz,
1H), 7.91 (m, 1H), 8.10 (S, 1H), 8.38 (S, 1H), 9.84 (S, 1H), 10.37 (S, 1H).

Al 1

HDAC &4 8242 nlo] & EAKBIOMOL) BE A (Quantizyme) ™ 2243 A| ~8lo)] 7] 23}o] a5t} 2L F oA
2 o]Fojx =1, A 1 @A HDACS} 714 o] Wke-al= G 4nke WA Z A, o] ghAlo A HDAC #1341 & Yo HDAC &
284 AslE SA4sTh WA, i EFES Alx5H7] Hste] 96-9 EH o] Ed vEg 4E-8 4 (25 mM Tris-HCI

[pH 8.01, 137 mM NaCl, 2.7 mM KCI, 1 mM MgCl,)& 42 pb 7}k 250 uM Fluor de Lys™ 7148 5 w0 718k

t}. olul, HDAC &84 A A2 A 7] AAld 1 WA 209 gEE5<S 247 0.01, 0.1, 1, 10, 100 uM == 2.5
A7Vt HDAC &4 Yo 2= Hela Al ®3 FZE-(nuclear extract) 2 AF&319 =), HF 5=7F 100 nMo] H ==
HeLa A28 F&%(10 M) 0.5 b H7Fs L 1AIZE B9t @40k 3sl3l ) ojojA = A2 dAl= AEdA=
A, 50 ut BHEA 2ol 4 T8 2 (Flour de Lys™ developer)s] 2 uM E] Z2E16l AS Wi Ao A 158 A v
= 7](fluorometric plate reader® detection)® HE3}Hth o], E48A o] ESFE 460 moll A HE=H] vote 3§
FZ7F AXA =51, HDAC A3 A7 £35S AR &2 49-2F 238 F-oA A5 FFE=E v usto] HDAC A&

g AT o), i Ew 0 2= 7]E el HDAC A Al 2 <&l 7 SAHA(BiomoD & &Y & s %2 AL&-3k3ltt

71 A el el A Alzd dE 4 shehaE o] HDAC A 2A(C,) B =5 8171 & 1o Jeh At
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(¥ 1]
S}3HE ICso (M) 33HE ICso(uM)
AA 1 0.037 AAd 7 0.012
AA ) 2 0.015 A9 8 0.025
AA 3 0.030 AA 10 0.020
AT 4 0.014 AA A 12 0.090
AAd 5 0.036 AAd 13 0.015
AN 6 0.014 SAHA 0.10
7] E1RRE, B el wheh A2 shehA 19] G R XA A S e slo] EE A ofto] = f 1

\= e
shghE 5ol 7150l HDAC A Al = & SAHAR Y 953] -3 HDAC A3l &4 el S ghlskaiv

F7] AAleol A AlzE GATREY UZEAASA] SEH =Y st EFAoluto]| = fEA S EES] SAE TS
ol A&+ & 3= SRB (Sulforhodamine B) ¥4 W o g2 S5 th B A8 oo A= A3 459 Al £<] Hela A&
(8= A 23 &3, KCLB 10002)¢} thade A2l HCT116 Al E (8 Al 25 23, KCLB 10247) 2 AF&-3lo] SHAl 3
2 A aNE SA33

OX A ER Beg TS 52 o] 96-U ZHo|E] & A 1x10° WA 3x10° XSV} HER TS B
Tt 5 % CO, 59 37CE FrAI8ke AlE vl g7] oA 2443t & J UAEZE wfFatlt. HAE v ge] ks
A8 3EES 551H0.2, 1, 5, 25, 100 uMZE 2] &3 3 48A17F FoF Al w7 o A o] & v a3t A E A&
= A vl F A 7)Ao T d S SRBE A S $of 313HES A ehA] 2 Al Lol A o] v oy} 539}
ES v EE XY Ao A T S njugo 2 AT

TFAHoZ Wl &8 T A E AASL AEE PBS(pH 7.4) 2 33 A% M5t} o] 71¢] 50% TCA
(Trichloroacetic acid) 784 50 pl/ DS H71s & 4T 1A 7F 9 MEE TAAFL HME 1 &, S/HRTE

53] Al staL & 7] ol A A=A Z

1% o} M| EAHacetic acid) 2.2 | 2% 0.4% SRB &9 50 = z} Aol A7}t & A0 1A17F A= A5G 14]

7k Fofl 1% o} M EALS 2 53] A% A|H 3 & 7] Fol|l A AFXA AT o 7)o 10 mM Tris-HCI(pH 10.5) 150 ut/<4-&

ﬂ7}5} -, 540 nmoﬂ’\ﬂ FTHEE SAHSIAT A5 SFES HYeA S AEY FFEE VT E AR eSS F
HE 2%3151 d-F, Aadhe FF ] ARE SAGAL FAEY S5 50% A= sHeh= 55 IC,,(uM) 2

2 AAsY 3, 1 AFE 317 ¥ 29 YEM U
53, HDAC A A S ehA 2o 228t 8] 2% t]ol A€ sh(histone deacetylation)”7} A3 5] 3L, o} & 3t5 3] A& 9

Fol 7tk H=dl, B g e sheHE A2 § o9} o] T opAlE -3 2= (acetyl- hlstone)4 AdS A3 95

A, A 735 A Z] HelLa MEE 6-9 S0 E0] 1.5x10° AlE/49] FE= £5F3 F, 5% CO, 5L9 37CE

[e)

o
FA)ekiz AE w7l AL B s Th HDAC o AR A 9] Bis-g 22
= 5

st7] fletel 24 A1E s Esd U=
2l SAHAE 10 uM =2 H7be &, 2442 5<F 37C, 5% CO, /‘ﬂi w71 el A A EZE vl 3Tt

shgrzol A/lE AHolA vdE AEE 48tel T o) S RRE A Bela) 7] 98ke] £ (fractionation) & 43S
o )
=]

Ao AEE FED F AEE SEAI T B 4L Mol AEE F38 F 1,300 rpmel A 527
HYEel el GUE LAY, oL E Aol A WA 25 EGrotein extrac) & 2] Ao 8] 4584120
mM HEPES(pH7.9), 25% =& H&, 420 mM KCI, 1.5

[o
*B

M MgCl,, 0.2 mM EDTA) &8l (lysis) A Zch 91=d 5518
]

S sa3l7] $13kel, SDS-PAGES Aol Ml dES 7] e $e8 F o ol A7, o Fo] 348 BAH
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Bl 5218 Wi whe) a5ttt d-olAl Y 3] 2% H4 & (Anti-acetyl histone H4 antibody, Upstate, USA)E A}
&oto] obAlE st o] 2E Haol & SAET SAHA 3 A1E 3heh= o] A elA] S7He 8|2~ H4 9l &S Hlulste] &
ol wE 313HE 9] HDAC A Al 24 9] G55 A7FstlaL, 1 A3E 8h7] 3 29 YeEh At
[% 2]
G AE T JgA =
(ICs0 uM) SAHA H¥] oA € -3|2E
HeLa HCT116 HA S7h

AA 4 1 2.0 1.0 ++

A9 2 ND 0.3 ++

AN 4 ND 0.4 ++

A ) 5 ND 0.6 ++

A4 6 ND 04 ++

AA 7 ND 0.2 ++

AN 8 ND 0.6 +

A A9 10 ND 18 ++

AA o 12 ND 2.0 +

AAld 13 22 13 ++

SAHA 2.2 16 +
ND: not determined
271 F 2R, & ol wE 518 19 ¢ R Yz Gl A SA] SH = sto]| =FA|ofuto] = {1 A 7} 9hA|
oA - -8 HDAC A& 2 A 52 A 295 JEdS & 5 slth
g ol g3

ofao] = 1A
A Z}\] 0 O%x—]]o].tl

3710 4] A9 wjel o] B o] 3}l
ﬂ £ tolageale 5ARH e ETA
2}

=, f% Al = 3 AE HokAl”

2
l

fru
Ho
l-ﬂ
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