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1§ o to [o ' [tr [I: (?y [o to [o '-H4a4? to ^o i^^K> to §=L-||L [16] 
[06] 

'Mo ^ To%&^ e t*th IO'O -^vHt^ 
'%&# s kth io'o "5V$U tt*£ n 'ta-ls^k 
tt^4§-toTj- 4^4^to-& tWbtt1 to t« t^UtW^^ •s4ffl£ itL t^TT to 

^ to-^fr Ul°r '4a T$ ± ta #M±M)4M* [\*&h' sfe 
' e^ U V t^ ̂  Hd ' [\* t*i°R -feiY ' U*£# ' tt^-ffl ' t^^ fc4* 

tt"^ fvflT ia tt^ tt^ 3 to t^ # tt° t^"=?"H" :o"-n tV-z? "e-{^4? ii"4n tb ^L-HL 15" 4?-51 4a To 
^ 41-4a-if ta "Utt^l?-©" 4Y Ft's'S'z?-to ts-^rlo -=rTo ^ fz h^^-fx' "il4fflf tt& ta 

-prts to-a "e-j>^4? iir4tt tb £*-[& "ST ~S~Q t^ tt^it 4a To ^ 41-4a if -§~-§r"ir fr 
i?4a ^TLO -s4ffl£ s^-iv' tb4^1f ^ ̂ =rtt^4§- IX-PMR tWbtt1 to tfl -iS 

t^ U tW^^=F #4^^ ^ tb t$~ to E^"n 4& Ul°r -Q-O: tV-z? "e-^4? ia-fr1 tb ^I-^L [68] 

4a To flr^tt^ 4s4n tbtft-fn toti^Jr tp4o-ir 
tt§-&. ~o~-n: to §a tt^ 4& t"3 t° 4a To flr-zr t^ ~S Q ia t^ to -H -^~§ [o tb 

-=r:E (mBOJ)4a if 3.~?t°tls 4cfir p: tt^^ tia4aba l=i tb ~Q~ K> t^t^4Y"ir 

-fr-LY^ tb-LY^-Q" t^IMb ~Q~ FQ t^t^4x"ir tblY^ tto-^ ia-§r #tb 4a To 
~^F fs-zr tt^ ~S o ia tt^ ^=r~5" 4?-4a tb"§* v'-zE- ~o~-n: ~H 4^4? i?4fl tb T? [88] 

'4aTo ^ 41-fn tb ^ai tv H^ ^4? % ̂  b -R t£ ' & ' tt^-^r^? ' ta U "5V te it^Tt 
tnVLo ^ S^4s4n- #4^^ ttfl ta •prts 4a^-qT -Q-O: "e-^4? t^-Sr' 4a-ji-Srt^ 

"e-t?r4? ^4-§-tS-i? "^V-irfr "S-^- ^-^^tt11"^" to to ^oi -H4?^ 
to to to to 'g> 4e-^r4^ "§4§ •5Vbi2.4o to to 't^E^frto to to 'Ir-tfi4? 

to Ul^ ^4a to ^ '4a4s.^:t^ -§-t^-§- b FTIS: ^4^-fes 
"^V-irfr ^-ir4?tt|1T3~ to to ^ai -^4?^ to to 'ts"Eri?if to to 4?-^r4^ 

-§-1§ "5V bi2.4o to to ' tt^^ fr to toto'-^-tfi-t? toUl^^bi^K) to^i^L^ [^-8] 
[98] 

'4a LO 
k4^ L^4a4n 4o-^ 4^4ff¥ tfl tt1 "§~ tfl "o" & ^4^4ff^ 0Z ITTo "§~K> 

#4^^ k& ta •prts 4?-"ir^ "o" & IOHA ta 10 0 to-H4? ttn_§" to to ^r5T -^4?^ 
to to to to 'g) 4a^r4^ -§"t§ "5Vbi2.4o to to 't^E^frto to to '-^4^4? 

tz-[Y^ ~s Q [i: tt^it 4aTo ^ 4i-^ t° -=H^4i if "sr to" ta t^-8^ "5 ktbiii^? 
to4ff¥ tfltt1 THA 'ta"o"To ^ -^"5" -frfrt^-fo itL fr^4o to-^fr^ 

4a ta4° {ci^ 41-!^ tb U tH4a4^ #4^^ 45-^? to to gi4& "sr •©• ^r4-§-4i if 
~S to" tfl Ul°r 4aTo ~^F 4i-4i if "ts ttn_§" to to ^•iE -^4?^ to to bS-ETl? is to t° 

'g> 4e-^U -§"t§ "5Vbi2.4o to to 'tt^E^frto to to '-^-ta-t? Ulv- to%^# S kth 
%&# s'o -^vbtt^^ ta oi kth ro -^vbtt^^ '%&# oz kth 

10 0 tt^ t^ "^^'5? :ot-n ^4Q tbicl^?K) to ^I41L "S" [^8] 

4aTo ^ H4fflf 
fefl ta ik tE 4s.^-qr to4^ tt§ k ^ (V# to tt-^4^ k"5 ta IT4a t^ K> ^ ̂  ffv pi-tsEP 

00Z900/ZI0ZaX/X3d 

L 

9$zzzm\oz OAV 
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<*, o]$] HSEgj, o]$] 3^ o]o] 
^ ̂  1-# ^"71 ^ ̂  1-^r ^ o] S] w- v] wfl Jr jzft-

^ & °*1, 71^1, ^ Ajl^ 7flAi 5£ir 

Jil}" $1^-. 
[92] £ ̂  2] ^*1 ofl n]-g- W ̂  1-^r ^ til ^ *) % si, ̂  ̂  

^Tll(i^lJ), ̂ l(^J), ^ ^^3^1, 4^7-11(11^11), 4bC 4^4, 
"^*11, -fh^^l(?L^M) 5£^ ̂ t^lH ̂ r °H1 Tll^sl^ 
til^^ ^r^l- ̂ Tll^^ -§-^*11, ^^1, -fr^^l, ^3*11, 
^MK^flJ), sfl^j 5£ir ^7-11^ ^ °X o_4, o] oil Til ^51^ 

7-11^ ^ £o)2l S! U^l ttfel- -g-°l^>7ll ^r 91^, Tim 
%*$ Til, ̂  *fl, ̂ 5^1, -ff-sf ^^11, ̂ ^1, 2:^ 3 ̂  <* 5£ir 
^7-11, ̂ *11, ̂ A]5, o>^^l, «<HjMl, £.^4 5£ir 7lEj- #-g-*Kr tiS^ll-
3^1 4-g-l"^ 9.M. 

[93] £ ̂  2] H^oll ttf-g- ^ ̂  1-2] -ff-Jr s§ H. o. JE^ tfl#2] £ ̂ , 

*3% 31 ^ ̂  ̂  ̂  ̂  ̂ 7|£, ^7}2l ̂ ofl rrfel-
^5^ 3W4. °1^^ <y.7}°11 7l^ ̂ -g-^ ^^7}2] ifl d\] 
SX^, °121 lH ̂  -g-^ <« #<H O.lmg/kg/s *fl*l lOOmg/kg/s, M 

5 mg/kg/s *fl*l 50 mg/kg/s °1 € ̂  $1 °-M% °H1 ^l^fe 

[94] 
[95] °1^K^AH1 ̂  ^:^2l ̂  ̂ 

nem- o]§ 41X\ci\] ^ ̂ -Sjajl^ £ H-^oll tfl^r o^l- ̂ 7l 
6\]X\$] ^11 ^^^21 rt^l7l-Z10ll 21§11 
Tll^Sl^ 

[96] 
[97] H^Hl 1] 

5.01-4^^.1.^.N-[2-(3,4-^ ̂ 1 5)1 v|).o111 ]-2,4-^ ^1 -WflS^>ol-^l H 
2] ^1S 

[99] (l)5-°l-T=l-13:^:-l-<^-2,4--cl^lH^lte^]:2l 43^ 
[100] 2,4-^^1 wfl^A>(9.24g)3il- 1-01-4^^(9.14g)# 

^ #5.5.^1 ̂(200mL)°11 ^ 52^:^4. °H1 ̂ ^>(17.1mL)°11 
%^>(3.3mL)^r ^7>^ ̂  ̂ °ll^ 12^1# 52^4. 3a«V^ ̂  
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-g-^l ir(200mL) s: ̂  pH7>6°l 7}^. 
Mil- Ml 2] S-aM^-l-^^-^lH^fe# 

8.82g^ 
[101] !H NMR(300MHz, DMSO-d6) 12.40(brs, IH), 10.17(s, IH), 7.47 (s, IH), 6.27(s, 

IH), 2.00(s, 9H), 1.70(s, 6H). 

[103] (2) 
S-^^M-l-H-N-P-Q^ ̂ 1 5]1 H]-2,4-^ ^1 H^Al H 

[104] (1)°1H 5-^4^-1-^-2,4-^ ̂ 1 H^Al wfl^A>(o.606g), 
N-^l H^Al q A] o] v] H(0.24g), N,N'-^ *1 o] ^ H(0.43g)l-
4°14^(10mL)°11 ^ 12^1 #52^4. Ml# 
£4^1«-^^(0.54g), ̂ ^M-Hf-(0.18g), l-(2mL)2l ^--g-^°ll ^7}H}5L 
50°C°1H 2^1# 52^4. ̂ °1 #^^-§-^21 £5.1- ifl5} $ 
10% HC1 ^H^Hl^l°lH(50mL)S ̂ 4. TM -g-^#^ 

^HS^VSZLEflEHH slAfl j7^oi B.^^-0-2g^-
[105] !H NMR(300MHz, DMSO-d6) 12.63(s, IH), 9.90(s, IH), 8.74(s, IH), 8.63(s, IH), 

8.58(m,lH), 7.38 (m, IH), 6.63(m, 2H), 6.47(d, IH, J=7.5Hz), 6.25(s, IH), 3.32(m, 
2H), 2.63(t, 2H, J=7.2Hz), 2.03(s, 9H), 1.72(s, 6H). 

[107] [^H2] 
5-°1-T=1-13:^:-1-<^-N-[2-(3,4--C1 ^1 ^ \£)_d\] ig]-2-^l -4-^1^1 
o]-T3]H2l A]] 2: 

[109] 5-44^4-1-^2,4-^lH-^lfeA> rflA] 
S-ol-4^-1-0^-2-^1 H^-^l-4-^4 fe4^ *}•%-•& 4^ 4^4^ 44 i 
12] (2)4 44^] iLS.^44 U-^^Al-g-^ jr^joi B.^^-0-12g^ 

[110] !H NMR(300MHz, DMSO-d6) 12.89(s, IH), 8.76(s, IH), 8.70(m, IH), 8.65(s, IH), 
7.43 (s, IH), 6.62(m, 2H), 6.45(m, 2H), 3.79(s, 3H), 3.36(m, 2H), 2.64(t, 2H, 
J=7.2Hz), 2.01(s, 9H), 1.72(s, 6H). 

[HI] 
[112] [44 i 3] 

[102] 

[106] 

[108] 
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[113] 

[123] 

^1 H^A] wfl ^)-2,4--c] ^] H-S-*l HS] 

OH O 

[114] 3,4-^^1 ^ ̂]5]§].ji^ ^A] ofl io] 
^ Ml 2] nnt 0.09g-|r 

[115] !H NMR(300MHz, DMSO-d6) 12.74(s, IH), 9.95(s, IH), 8.98(m, IH), 8.85(s, IH), 
8.71(s,lH), 7.44 (s, IH), 6.67(m, 2H), 6.56(d, IH, J=7.8Hz), 6.26(s, IH), 4.28(d, 2H, 
J=5.4Hz), 2.03(s, 9H), 1.71(s, 6H). 

[116] 
[117] [*L*\ i 4] 

*11S 
[118] 

[119] 5-^4^-1-^-2,4-^^1^^ 
5-^413:^:-1-<^-2--S1HS-A1-4-^1^-^€^#, ne] JI tflxi 
3,4-^^1 ^ 12] (2)2]-

^ Ml 2] ^-^1" 0.17g# 
[120] !H NMR(300MHz, DMSO-d6) 12.99(s, IH), 9.09(m, IH), 8.85(s, IH), 8.72(s,lH), 

7.48 (s, IH), 6.67(m, 2H), 6.57(d, IH, J=8.1Hz), 6.43(s, IH), 4.30(d, 2H, J=5.4Hz), 
3.79(s, 3H), 2.00(s, 9H), 1.71(s, 6H). 

[121] 
[122] [^H 5] 

S-oj-T^ig-.i.^^-^ ̂ 1 -N-[2-(4-^l 5)1 \£yd\] H2] 
*11S 

OH O ^YOH 

[124] 54^1 El 51-^1 (tyramine)^ ^ *112] ^}5L^ ofl i$] (2)2f 
^ Ml 2] s.^1- 0.2g^ 

[125] !H NMR(300MHz, DMSO-d6) 12.59 (s, IH), 9.91(s, IH), 9.16(s, IH), 8.60(s, IH), 
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7.38 (s, IH), 7.02(d, 2H, J=8.1Hz), 6.68(d, 2H, J=8.1Hz), 6.25(s, IH), 3.37(m, 2H), 
2.70(t, 2H, J=7.2Hz), 2.03(s, 9H), 1.72(s, 6H). 

[126] 
[127] [44 °H] 

H-44 -N-[2-(4-^1 H-44 5]1 4)-°ll 4]-4-444 -fe4°M 
H2] A]} 2: 

[128] 

[133] 

[129] 5-4444-1-4-2,4-^1^-44 fe4tfl4 
5-4444-1-4-2-^44-4-444 fe44, ne] Jl 544 tfl4 
El44(tyramine)4 444 44 4^4Jl4 44 ̂  IS] (2)4 44^] 444 
4^4 444°^ Ml^l 4*]4 0.15g4 4444. 

[130] !H NMR(300MHz, DMSO-d6) 12.85(s, IH), 9.17(s, IH), 8.70(m, IH), 7.42(s, IH), 
7.02(d, 2H, J=8.1Hz), 6.68(d, 2H, J=8.1Hz), 6.41(s, IH), 3.78(s, 3H), 3.39(m, 2H), 
2.7 l(m, 2H), 2.00(s, 9H), 1.72(s, 6H). 

[131] 
[132] [44^7] 

5-4444-l-4-N-[2-(4-^l H-44 5]1 4)-°ll 4]-2,4-^ 444 -fe44^1 H2] 
4^ 

MeC 

[134] 5-4444-1-4-2,4-^ 444 fe4(0.32g)4 4(5mL)°11 4°1^ 
El^.4#5-46lS-(0.08mi)^ 7>4 4 344 ¥4 7>£ 444^4.44 
£51- 4 Si JI 44 444 3 £44 ̂ 114 Hi 44(tyramine)4 444 44 
4 ̂ 4^4 44 i 1^1 (2)4 44^^-5- 444 4^4 444°i 4^1 44 
5L^s] 4^4 0.28g4 4444. 

[135] !H NMR(300MHz, DMSO-d6) 9.20(s, IH), 7.94(m,lH), 7.73(s, IH), 7.04(d, 2H, 
J=8.1Hz), 6.70(d, 2H, J=8.1Hz), 6.63(s, IH), 3.87(s, 3H), 3.84(s, 3H), 3.44(m, 2H), 
2.69(t, 2H, J=7.1Hz), 1.99(s, 9H), 1.71(s, 6H). 

[136] 
[137] [44^8] 

5-6>444-I-4-N-(2,4-^ ̂ 1H44 44)-2,4-^ ̂ 1 H_44 -fe44^1HS] 4a 
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[138] OH O 

[148] 

[139] £4^1 2,4-4^1 4-g-^- ^ *|1 <2] ^A] ofl is] 
^ 3^5] n"^!i: 0.24g~lr 

[140] !H NMR(300MHz, DMSO-d6) 12.41(s, IH), 9.91(s,lH), 9.40(s,lH), 9.09(s,lH), 8.83 
(m, IH), 7.47 (s,lH), 6.89(d, IH, J=8.1Hz), 6.26(s, 2H), 6.16(d, IH, J=8.1Hz), 4.29(m, 
2H), 2.02(s, 9H), 1.70(s, 6H). 

[141] 
[142] [^4 i 9] 

5.01-4^.1.^.N-(2,4-^ wfl^|).2-^lH^AI-4.Tills.A].wfl^A>o^l H^l 
*112: 

[143] 

Med ^^OH 

[144] S^^^-l-'ll-2,4-^1 H-44fe4 rflA] 
ne] Jl £44 tfl4 

2,4-^^1 *}•%-•& 4^ *H^l-j!*LX\6\] lo] (2)2l-
3^5] ^-^l-0.14g# ^444. 

[145] !H NMR(300MHz, DMSO-d6) 12.73(s, IH), 9.40(s,lH), 9.11(s,lH), 8.95 (m,lH), 
7.52 (s,lH), 6.90(d, IH, J=8.4Hz), 6.43(s, IH), 6.28(s, IH), 6.17(d, IH, J=8.4Hz), 
4.3 l(d, 2H, J=5.4Hz), 3.79(s,3H), 2.00(s, 9H), 1.71(s, 6H). 

[146] 
[147] [-|U1 i 10] 5-6}444-l-4-N-(2,4-4^1H-44^4)-2,4-^*1144-

wfl^-Xj-ol-^lH-Sl A]] 2 

OMe 0 

MeO 

[149] 5-61-444-1-4-2,4-4^1 H-44fe4 rflA] 
5-6]-444-l-4-2,4-4 *1144 fe4^, nel JI £4^1 tfl4 
2,4-4 ̂ 44 ̂ 4^ 4^ 4^ 4^14^ 44 i 12] (2)4 
44^] ^444^4 444°^ ^ 3^5] 4^4 0.03g4 4444. 

[150] !H NMR(300MHz, DMSO-d6) 9.67(s, IH), 9.13(s, IH), 8.51(m,lH), 7.78 (m, IH), 
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6.92(d, IH, J=8.1Hz), 6.66(s, IH), 6.27(s, IH), 6.16(d, IH, J=8.1Hz), 4.30(d, 2H, 
J=5.4Hz), 3.93(s,3H), 3.88(s,3H), 1.98(s, 9H), 1.71(s, 6H). 

[151] 
[152] [44 4 11] 

3-4"4-4:4:-l-4-N-(3,4-4 4 H^4 «M)-4-4H-^-4 HS] 4^ 
[153] o 

[154] 3-4"4-4:4:-l-4-4-4 H^4 fe#(0.286g), N-4 H^4 4 X\ oj ̂  H(0.12g), 
N,N'-44#S-44^S^.4 o]P]H(0.22g)l- 4-44-#(5mL)4 ^T4 12*1# 
J2.4;4-J1 ^44 J14H 
3,4-44S-^*M^°l-^l«-^^(0.25g), ̂ 4r#4-Hf-(0.09g), l"(lmL)4 £4" 
-g-44 ^50oC^l24# ̂ ^^^4-. ̂ 4 ̂ \i^-g-44 ££.1-

44 4 10% HCI -g- -4 O-S JI 41 °}4 4 6] H(30mL)S ^ ̂ 4-. 
-fr4 -g-4#^ 4^4-^ 4-4- 4 
#HS.4-£^4444 ^-44-4 44 3i44 4-41-0.03g^ ̂ 4-^4-. 

[155] !H NMR(300MHz, DMSO-d6) 9.82(s,lH), 8.75(m, 2H), 8.62(m, IH), 7.63(s,lH), 
7.56(m,lH), 6.77(d, IH, J=8.4Hz), 6.69(s, IH), 6.64(d, IH, J=8.1Hz), 6.53(m, IH), 
4.26(d, 2H, J=6.0Hz), 2.07(s, 9H), 1.72(s, 6H). 

[156] 
[157] [44 4 12] 

3-4-4-4:4:-i-4-N-(3,4-4 4—^4 ̂ 4)-4-44-4-fe#4-4~4 4s 
[158] o 

[159] 5-4-4-4:4:-l-<il-2,4-44^4^^ ̂  
3-4-4-4r4>i-4-4-44-4fe^, ̂ 4^ £4-4 44 
3,4-4 4 £^4 ̂ 4 4-4^ 4-§-4- 4^ 444-^ 44 4 14 (2)4-
444 °-S^4^4-4^4-g-4-4 44 3i44 4-41- 0.02g^r ^4-^4-. 

[160] !H NMR(300MHz, DMSO-d6) 8.74 (m, 3H), 7.75 (d, IH, J=7.8Hz), 7.70 (s,lH), 7.01 
(d, IH, J=8.4Hz), 6.70(s, IH), 6.64(d, IH, J=8.1Hz), 6.54(d, IH, J=7.5Hz), 4.27(d, 2H, 
J=6.0Hz), 3.84(s, 3H), 2.05(s, 9H), 1.73(s, 6H). 

[161] 
[162] [44 4 13] 

3-4-4-4:4:-I-4-N-[2-(3,4-4 4 H-^-4 4 4)-4 4]-4-4 £^4 -fe#4-4 ̂ 4 
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[163] 9^OZ 

[164] 5-44^4-1-^-2,4-^13^*1 fe# tfl*l 
3-4444-l-<lU-^lH-^4fe4^ *}•%-•& ^ ^*1 i 12] (2)4 

w0>^ 4-g^M -2-312] s-31- 0.25g^ n^t44. 
[165] !H NMR(300MHz, DMSO-d6) 9.78(s, IH), 8.71(brs, IH), 8.64(brs, IH), 8.21(m,lH), 

7.56(m, IH), 7.50(m, IH), 6.76(m, IH), 6.62(m, 2H), 6.45(m, IH), 3.34(m, 2H), 
2.62(m, 2H), 2.07(s, 9H), 1.73(s, 6H). 

[166] 
[167] [-£*] i 14] 3-°l-T=l-13:^:-l-<^-N-[2-(3,4--cl^lH^-*l5|l^)-«5ll^]-4-tIll^-*l-

Wfl2-A]-0l-T3lH-2) A]] 2 

[168] 

Me< 

[169] 5-4444-l-<|!-2,4-^lH-44fe4 
3-4444-l-<lU-*ll^-4fe4^ A}-g-^ ^ >£X\ ^ lo] (2)2]-

4-g-^M 4^1 JI31^21 ^-^1- 0.19g# ^444. 
[170] !H NMR(300MHz, DMSO-d6) 8.73(brs, IH), 8.63(brs, IH), 8.34(m,lH), 7.66 (m, 

2H), 7.00(d, IH, J=8.7Hz), 6.63(m, 2H), 6.46(d, IH, J=8.1Hz), 3.80(s, 3H), 3.32(m, 
2H), 2.62(t, 2H, J=8.1Hz), 2.05(s, 9H), 1.73(s, 6H). 

[171] 
[172] [44 i 15] 

3-4444-1-4-4-^1 H-44 -N-[2-(4-^1 H-44 511 4)-°ll 4]-fe44^1 H21 
[173] 

O 

[174] 3,4-4 ^1H-44 ̂ 444 ̂ 4 4 44(tyramine)^ 4-§-4 4^ 4^ 4314 
44 i 114 44^] ^44 4^4 444°^ 4^1 ^3121 4^]4 0.03g-
4444. 

[175] !H NMR(300MHz, DMSO-d6) 9.78(s, IH), 9.14(s, IH), 8.33(m,lH), 7.56(d, IH, 
J=8.4Hz), 7.01(d, 2H, J=8.1Hz), 6.76(d, IH, J=8.4Hz), 6.67(d, 2H, J=8.1Hz), 3.18(m, 
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2H), 2.68(t, 2H, J=7.5Hz), 2.07(s, 9H), 1.73(s, 6H). 
[176] 
[177] [44°U6] 

3-4444-l-4-N-[2-(4-^l H-44 511 4)-°ll 4]-4-444-fe444 4; 

[178] 

Me1 

OH 

[179] 3-4444-1-4-4-^1 H-444S4 tfl4 3-4444-1-4-4-444fe44, 
ne] 313,4-4^1^-44 4444 tfl4 444(tyramine)4 444 44 
43]4jl4 44i 114 44^°-S ̂ 44 4^4 444°^ 4^1 M14 
n-nt 0.03g4 4444. 

[180] !H NMR(300MHz, DMSO-d6) 9.14(s, IH), 8.33(t,lH, J=5.4Hz), 7.65(m, 2H), 
7.00(m, 3H), 6.67(m, 2H), 3.83(s, 3H), 3.35(m, 2H), 2.69(t, 2H, J=7.7Hz), 2.05(s, 9H), 
1.74(s, 6H). 

[181] 
[182] [44^17] 

3-4444-l-4-N-(2,4-4 ̂ 1 H-44 44)-4-^l H-44-fe444 4^ 
[183] 

[184] 3,4-4^444444 ̂ 4 2,4-4^1 ̂ 4444444 444 44 
43]4ji4 44i 114 44^] 444 4^4 444°i 4^1 M14 
4^4 0.04g4 4444. 

[185] !H NMR(300MHz, DMSO-d6) 9.87(s, IH), 9.64(s, IH), 9.09(s, IH), 8.73(m, IH), 
7.58(m,2H), 6.89(d, IH, J=8.1Hz), 6.77(d, IH, J=7.8Hz), 6.18(m, 2H), 4.25(m, 2H), 
2.07(s, 9H), 1.72(s, 6H). 

[186] 
[187] [44^18] 

3-4444-i-4-N-(2,4-4^1~4444)-4-444-fe444~4 4s 
[188] 

Me( OH 

[189] 3-4444-1-4-4-^1 H-444S4 ̂ 4 3-4444-1-4-4-444fe44, 
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H2] J! 3,4-4 4^4^44-# 44 2,4-4 4^4^44-#^ *}•%-•& 4^ 
444-J1^44 4 114- 444 °-S. ^44- 4-§-4"4 44M14 
n-nt 0.03g-|r ^tt4-. 

[190] !H NMR(300MHz, DMSO-d6) 9.58(s, IH), 9.09(s, IH), 8.81(t, IH, J=5.4Hz), 7.73 
(m,2H), 7.02(d, IH, J=8.4Hz), 6.90(d, IH, J=8.1Hz), 6.18(m, 2H), 4.26(d, 2H, 
J=5.7Hz), 3.84(s, 3H), 2.05(s, 9H), 1.73(s, 6H). 

[191] 
[192] [44 4 19] 

5-4"4-4:4:-l-4-N-(2,5-44^-444)-2,4-44~^4-fe#4-4 ~4 4^ 
[193] OH O OMe 

[194] 5-4"4-#4:-l-4-2,4-4 4 S-^4-fe#(1.21g), N-4 H-^44 4 °14 H(0.48g), 
N,N'-44#5.«]^7>S^.4o]T3lH(0.86g)l- 4-°14#(20mL)°11 ^T4 124# 
5ZVVi5}51 444 Ml# 44-4-4 4 4-4^:2,5-4 4^4 444"4(0.77g), 
^4:#4-Hf-(0.36g), l-(4mL)4 -g-^44"4-^ 50°C44 24# ̂  
5I#^4-. #^-4 ^#^-g-44 4 10% 4#-g-4°-S 

41°l-444H(100mL)5. ̂ 4-. -fM -g-4#^ ̂  
4-#4-^4#°-S #^^>JI #4-^4- 4 #HS.4-£^4444 
^-4 §>4 Sl 4 JI^4 s-41-0.43g^:^^4-. 

[195] !H NMR(300MHz, DMSO-d6) 12.39(s, IH), 9.94(s, IH), 8.90(m, IH), 7.50 (s,lH), 
6.92(d, IH, J=8.7Hz), 6.80(m, IH), 6.73(m, IH), 6.28(s, IH), 4.44(d, 2H, J=5.7Hz), 
3.77(s, 3H), 3.65(s, 3H), 2.04(s, 9H), 1.71(s, 6H). 

[196] 
[197] r44 4 20] 5-4-4-#4>l-4-N-(2,5-44S-^444)-2,4-44~^4-

|2'Sc'}4HSl 42: 
[198] 0H Q 0H 

) 
OH 

[199] 5-4"4-#4:-l-4-N-(2,5-4 4^4 44)-2,4-4 4 H-^4-fe#4"4 H(0.27g)^ 
4#SS-44:(3mL)4 BBr3(1.7mL in CH2C12 l.OM -g-4, 3eq.)^r 7}is}5L 
4^44 ¥ 4# ̂ #4- 4 44:^:(5mL)^ 7}*}5L 1-4- 4 #5-5-4 4:^ 
4-§-4-4 -fr4 -g-4#^: 4-4:4-^4# #S^>JI 44-4-4 
#4-^-^^4 #HS.4-£^4444 ^-44-4 44 Ml 4 ^-41-0.02g^ 
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[200] !H NMR(300MHz, DMSO-d6) 12.50(s, IH), 9.94(s, IH), 8.93(m, IH), 8.81 (s,lH), 
8.59(s,lH), 7.50(s,lH), 6.58(m, 2H), 6.44(m, IH), 6.28(s, IH), 4.34(m, 2H), 2.04(s, 
9H), 1.71(s, 6H). 

[201] 
[202] [-H*H 21] 

5-°l-4#^-l-^-N-(3,5-^1^*1 ̂ )-2,4-^1 
[203] 

OH O 

N/YvOMe 

[204] £4# 3,5-^^*1 Mo}1?!# *}•%--& ^ 31^} Jl^ ̂ *1 i IS] (2)S\-
3.31-21 ^-^l-0.31g# 

[205] !H NMR(300MHz, DMSO-d6) 12.55(s, IH), 9.96(s, IH), 9.02(m, IH), 7.46 (s,lH), 
6.46(m, 2H), 6.38(s, IH), 6.27(s, IH), 4.39(d, 2H, J=5.4Hz), 3.71(s, 6H), 2.04(s, 9H), 
1.71 (s, 6H). 

[206] 
[207] [-H*H 22] 

5-a}4^-l-^2,4-^lH-^*l-NK3-^lH-^*l-5-^*lM)-fe#<>MH2l 
31S 

[208] OH o 
/V^N/WOMe 

OH 

R u 

[209] S-^^-l-^-N-aS-^ *H^1 M)-2,4-^1 ̂ 1 H(0.27g)^ 
t\ #5.5.^11 #(3mL)°11 ^BBr3(1.7mLinCH2Cl2 l.OM -g-^, 3eq.)^r 7}is}5L 
#£°1H ¥ Al# % ^l^(5mL)^ 7}*}5L 1-4 ul #5.5.^1#^ 

#3SP>SZ15lllilc»1lAi j7^o] 0-045g^ 

[210] !H NMR(300MHz, DMSO-d6) 12.45(s, IH), 9.95(s, IH), 9.35(m, IH), 9.01(m, IH), 
7.46(s,lH), 6.3 l(m, 3H), 6.19(s, IH), 4.34(m, 2H), 3.67(s, 3H), 2.04(s, 9H), 1.71(s, 
6H). 

[211] 
[212] [*11H i] ̂ el-^ M ̂ la^H^l ^el-^ ̂  ̂31 
[213] QA] ^Hl*i 3ls^ H -^£31 sf^-l-0!! TgBl-\i ^ 
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4& ^ ̂4 JL^I- DooleyS] ^ ^ ̂>^4. 
^ & p}^-i -frEfl B16F10(^f^-lla)l-

>*115. ^ °<H €-3-^ DMEM(Cat No. 11995), FBS(Cat No. 16000-044) 
^ 1HM1-^#^1 *l^(CatNo. 15240-062)£ 
(ytil^H5.^1(Invitrogen)(GIBCO)*l-5.^-Bl 4S.^ 37°C, 5% C02 

s] ^ o^}^. BI6FIO ^lai-0.05% 
— ^^l(Trypsin)-EDTAiS- XE|] o] l-fljl, 48-^fl ^ -§-7] (well plate)°11 4*] 
n^(lxl04 cells/well):§. °l#^Bl 3°i. ^ # ̂ *1 i 10 ppm^ 

# flflXliS- tflS5"SLsL 53.^1#(kojic acid)^!-
^*1 ̂ (rucinol)# 511*11 °]^-°\] IN NaOHl- *1 ^1 60°C°1H 
2*1 405nm°11*i -2] ^#5. 

EO] Tge]-^ 

#±*]7]7] 3*11 €-3-^ ^*1 is] ̂ S.(IC50)1- °l"2fl 
S.d\] q-Bj-ifl^iq-. 

[214] a 1 
[Table 1] 

xm ̂  IC50 

s^i# IC50 = 300 \iM 

o
 II o
 

o H
H

 

A[X| o|] 1 IC50= 1.2 |iM 

5 IC50= 1.1 [IM 

8 IC50= 1.2 [iM 

9 IC50= 1.8 \iM 

10 IC50= 1.1 [iM 

12 IC50= 1.9 \iM 

13 IC50= 3.0 ^M 

20 IC50 = 2.9 \iM 

21 IC50 = 2.0 ^M 

[215] 
[216] #7l 91^°], ̂ *1 3.*1# ^ ̂ *1^1 ̂  Sfl 

M ^\i ^4^ nr 9.M. £ l^^l 
wflH o.s.^1 Tg^ sj W. V]*% 
jL-Bj-t- 7>^-i: <£ ^ 9-M. 

[217] 
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[218] [*113 °3l 2] ^ £| # E] z\ §1] 
[219] ^7] ^3*1 i H 0.5.^ 5)-^-2] 4i # H] %S$ 7^ §1] 

JL41- -§• (Vanni, et al.)2l °-S, 0.1M 5^ 
5^511 °1 H (pH 6.8) 49.5 id, f^^(D.W) 45 id, ̂  £1 # 
E] M-^KsiGMAT-7755) 0.5 ^(10 -fr^) ^ °3l 5 fd9 £ W ̂  
0.3mg/mL E] ^-g-^ 50 id # 96-^fl <& -§-71 °3l 41 °1 (# 150 M) 37°C°3H 
10^-# JL^I #-§-*1 ̂ 4. 3*1 #4 4-g-^>^4. «>-§-
^.6Bo] 480nm°3H ^ ̂>JI, E] 5.*1 i-Ml #4! 2] 50%# 
^*H121 ^S.(IC50)1- ^ S°3l q-Ej-ifl&i} 

[220] a 2 
[Table 2] 

*1^ 1-^ ic50 

s^l# 30 [iM 

1.3 nM 

^*H1 8 1.1 nM 

^*H1 9 0.8 [iM 

^*H1 10 0.9 nM 

^*H1 17 0.9 [iM 

18 1.4 nM 

[221] 
[222] #71 ^ 91^°], ̂ 3*1 i^l j= -frMl 

^ 41 f- H] S*1 M-^l-^1 %s§ -i; 7-] §11 ̂  JL47> ^ °1M-^1, 3. JL^ 3.71 # ̂  
^*1 °31 W H -^-S.31 
ElS*m-7-3l2l lr^^7]§ll^^ JL41- 7^^ $M. 

[223] 
[224] °1 ̂  ^ 2] d\] trj-^ 5^1-, c>] 2] o] ^ ̂  ̂ ; o] 2] o_S §] -g-

7}25"$r ^121 s^ngj, o] o| oj o] -g-Tiflsl-i-i: 5f}-^ 
1-21 ^11§ oil 1- ti4 ̂ 4 §>7ll ^ ̂  ^ ̂.6. <*| ^ 7^1 *11 <§ 

7^^-J!, o]^ £ fj-o] oj-^ o_S 

f-°14. 
[225] 
[226] [Til ^°3l 1] sF^Hr 
[227] ^l-efl a°3l 7] ̂  ̂3 ^ ^#21 ̂  °31 ^51- 7-31^^4. 
[228] a 3 
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[Table 3] 

"s*l °ll 0.1 

&" S] -*f| # 3.0 

2.0 

2.0 

7>s 4 A] ti] u] 0.1 

PEG 12£^5H^°11^s 0.2 

80 0.4 

oll^ 10.0 

B2] «11 0.1 

iHjMl, ^rS. 

*11 
[229] 
[230] [*111H1 2] ^<$3^ 
[231] a°11 7l^^l ^ 3.^3# 
[232] a 4 
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[Table 4] 

A[ X\ o}] 2.0 

1.5 

0.5 

PEG 60^5]-si ̂ TT 2.0 

10.0 

5.0 

7y s ̂  5J /7}Si]-E s] s] 5]- o] H 5.0 

e" ̂  -*11 # 5.0 

3.0 

3.0 

HSl «11 #^T°1-# 0.2 

iHjMl, ^rS. 

^ ̂1 ̂ r 

[233] 

[234] pIl^H 3] 44^1 3^ 
[235] ^1-Efl a°11 7l7fl^ ¥4^ 1HH1 ̂  3^3# 
[236] a 5 
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[Table 5] 

A[ X\ o|] 1.0 
T=rl \A-
a U 10.0 

1.5 

PEG 60^5]-si *}*]--& 2.0 

0.8 

40.0 

5.0 

7y s ̂  ej /7y s ej ̂  ̂  ^ 5]- oj H 4.0 

e" S] -*f| # 5.0 

3.0 

3.0 

0.2 

iHjMl, ^rS. 

[237] 
[238] [*fl 1i4]S] 
[239] M 71^ ^ o]l rtfe]- ^ 
[240] a 6 
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[Table 6] 

A[ A] o|] 0.2 

13.0 

S if-A] Till Tg ^Jj ̂  0_^ 0.2 

&" s] -*f| # 5.0 

Q&S.91 0.1 

oil^ 6.0 

PEG 12 £^511^011^1 s 0.3 

0.3 

iHjMl, ^rS. 

^ ̂1 

[241] 

[242] [*fl ̂  i 5] ̂  
[243] a°11 71 ^ ^ o]l rtfe]- ^ *11^4. 
[244] a 7 

[Table 7] 

A! A] Ol] 0.5 

oi] H M 0.05 

e" S] -*f| # 5.0 

7>s ̂ A] ti] v|^S] xi\ 0.3 

5.0 

PEG 60^ 5f Si *}*!"& 0.5 

HSl oi] ^o]-^ 0.3 

iHjMl, ^rS. 

^1 

[245] 
[246] 6] 
[247] 7l^^l ^JIl-
[248] a 8 
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[Table 8] 

A[ X\ o|] 1.5 

>11 # 8.0 

4.0 

15.0 

*11^^# 7.0 

0.1 

7^S^5J/7^S5J E Si #Si ̂ 151-0] H 3.0 

1.0 

1.5 

0.4 

A-ll B)1 a}& <^3_^r 1.0 

4.0 

iHiMl, ^s. 
4 ̂ r 



ori ori 

U> to 

ori 

O 

O 

OS 

w ^ w 
-£ _*, -£ 
r^ _d 
$- |n $-

i ' i 

[t£ 
i 
to 
V 

i 

ji 
_0V, 

in 
jjfli 

i 

2 
i 

73 
i 

-k 
in 
jjfli 

Jk 
[C 
V 

nM 
rk 

[t£ 
i 

2 
i 

U> 
V 

i 

Jl 
_0V, 

in 
jjfli 

IU^L 
i to 

-k 
in 
jjfli 

i 
-1^ 
I 

Ji 
j|m 

rk 

o 

|n 
- rd 

i 

[t£ 
i 

2 
i 

U> 
V 

i 

Jl 
_0V, 

in 
jjfli 

IU^L 
i to 

V 
I 

ji 
_0V, 

in 
jjfli 

rk 
ft 
& 

± -£ 
rk rj f? t 
f-£ ^ o n£ 
Jl 2 
|n 73 

"Q 
V 

i 

Jl 
_0V, 

in 
jjfli 

Jk 
[C 
V 

oM 
i to 

-k 
in 
jjfli 

i 
-1^ 

V" 
^ -& 

_d r?i 
jn r 

[t£ 
1 

2 
1 

73 
1 

U> 
V 

1 

Jl 
_0V, 

in 
jjfli 

Jk 
[C 
V 
2, 
oM 

1 to 
V 

I 

ji 
_0V, 

in 
jjfli 
> 

0^ °v 
Jo JJ 

IM 

in [U|d 
J3i 0, 

J2, 
J2, 

oi 
ill^L 

[U|d _^r 

W 
rir i2, 

J2, 
O(D 
d. 1® 

[U|d ql'. 
r|o O(D 

\I 
o|r 

d£ 

°\° 
oPt 
2, [U|d jo 

' 
_2. ql'. 

O(D 
\I 
o|r 

d£ 

.12, 
IM 

in 
JE 

.12, 

mid 
w 
rir 
0, 

.12, 

3 
r|o 

n 

n po 
LP (\J 

_ [11$ rlr 

>J fU? F> 
w ru— 

JL o ^ 
T" >i 

ri ̂  n 
JS ^ -
rm r>i n£ 
«& U ^ 

4u n 

$L 
^ ri n 
-"- JS ^ 

S ^ 
fU? 

o 

[u£ 

o 

U ^ * 
4u m|u ^ 
^ ft] °\ 
Jn ru£ ^ 
J(f1 F 
tf2i — r'r 
J*, o 
|° raS J^ 

j[o HV 

o, 
Jo 
o, 

0-i 
[U^L 
^1. 

o, 
Jo 

ri 
JS 

n hJ 
1 • 

Ji 
n 
w 

Il$i 

fU? 
JlAJ 

_2. 
r>i 

>i 3 n *J 
- 1° ^ rir 
^ i 
^ >J, ^ }> 

n *2 o, 
_2. ^ 
JL- JL-

>J, 

> 

Ji 
n 
fU? 
JlAJ 

O w 

Ji 
n 

o ^ 
T" 

& n 
JS ^ -
rm r>i 
0^ U ^ 

^ n 

r^ n 
> 

fU? 

o 

[u£ 
y-a 
n 

>J, 

v 

U 
^ ra|u }a 

iE. (1? « rt 
Jlfl JW p Jt 

— r'r H-

0 !° £J^ 
j[o HV 

ri Ji }V 
JS ^,d _oli 

f; P m 
1 J^ t ± 
n n 
ni$ i 
HtJ Ji 
^ p 
f 
, -JHi 

o, -
-1(11 p 
_2. ^ 
r>i ^ 

n 

"toll 3 -Sli 
« oir 
jy r$i jo[i 
H- aa J$; 

^ Jh 

J2, i, 
|M joji VJ_I 

^ ^ Jj 
1 rl rtlu ^ in ,.r 
JSi ^ 

— J2, 

^ oi 

W 

o^l, 

d£ 
iS 

^ o 
rlr jo 
o 

Jo joji 

^ lo 

^.d ^ 
O(D 

ro cn 

hS 
O 
H 

o 
bJ 
o o o\ 
bJ 
o 
o 



WO 2013/022236 

26 

PCT/KR2012/006200 

-2--&1 H^l -N-[2-(4-^1 51] 1]-4-^14-
Al-Wfl2:#ol-T3]H-, 

5_o}uf T?M_I_<H_N-[2-(4-^1 5)1 ^).oll l]-2,4-C] 

5-°l-4##-l-<il-N-(2,4-Ul ^1 H^l wfl yi)-2,4-^\ ^1 H^l -fe# 
oHH, 
5-°l-4##-l-<il-N-(2,4-Ul ^iH^Al wfl^)-2-^lH^Al.4.Till4Al.wfl 
2:#o MH, 
5-°l-4##-l-<il-N-(2,4-Ul ^iH^Al ^S-Al.wfl^#o]-
T^H, 

3-^l-4##-l-^-N-(3,4-^1 ̂ iH^Al TM)-4-^lH^-fe#oH 
xn 
-—~i 

3-^l-4##-l-^-N-(3,4-^1 ̂ iH^Al wfl^|)-4-X\-H, 
3-°l-413:^:-l-,^-N-[2-(3,4--cl ^1 H^l 5fl ^)_«^1 l]-4-^l H-^l .wfl 
SA>O^13=, 
3-<W1?M-l-,ll-N-[2-(3,4--cl ^1 H^l 5)1 ^).oll ^]-4-TI11S.A1 

H^l -N-[2-(4-^1 H-^l 5)1 ^).oil ig]-fe# 
ol-^H, 
3-°l-4##-l-<il-N-[2-(4-^l H^l 5)1 ^)-°ll !]-4-*ll^l -te#oj-
^lH, 
3-°l-4##-l-<il-N-(2,4-Ul ^iH^Al TM)-4--&lH^l_fe#<>M 
xn 
-—~i 

3-<W^-l-^N-(2,4-^lH^l^)-4-^^l-fe#<>MH, 
5-°l-4##-l-<il-N-(2,5-^ ^1 s-^l wfl^|)-2,4-^1 ̂ l^Al.wfl^ol-
^lH, 
5-°l-4##-l-<il-N-(2,5-^ ^1 H^l wfl ^)-2,4--cl ^1 H^l .wflS# 

5-°l-4##-l-^-N-(3,5-^ ̂ 14A] wfl^)-2,4-^l ^1 ̂ .S-Al.wfl^#o]-

^Aj-o^i3= s. °1^# zzf-oiH ^i13]^ °1^1 
o]$\ o.^ §l-g-7>^ <*,o]$] ss.H§j, o]$] 
°1^1 -MsHr. 

^ 4] 7)1 1 *J- ifl *1 Til 3 U* ^ ^ 1M1 tys. o] oi o] /§ yi *fl 9 

o]$\ o.^ §l-g-7>^ <*,o]$] ss.H§j, o]$] 
^1^1 -g-^sl-1-# JE^Rr ^ ̂-g-^i-. 



27 

WO 2013/022236 PCT/KR2012/006200 

^ 5] *11 4 1M1 
^1 7] 2,3, 1 ^7] a)] 3 ^ ̂  

tt «oHl 4^ s^i-, °1^1 <^^1, °1^ ^1-g- 7>^V 
<£, °]2] ^r5f# 5£^ o] o] -g-nfl^.^ 0.01 ̂ % 
tfl*l 20 ̂ %S. S.^f~S\^ t-. 

[^ ̂ U* 6] *11 4 %H1 $1^ *\, 
2:^1-^ SjJf 21-g-^l 2:^1-11 3^1". 

[^^7] *ll4lMl£M*l, 
^S. ̂  •§-<?! ^ 1-. 


