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OMe 

n-BuLi, -78°C 

2,4,5-trifluorobenzyl bromide 

OMe 

F i) 1N HCI 

OMe OMe 

ii) MeOH 
ii) (BOC)20, Et3N 

„Boc 

'C02Me 

LiOH 

1:1 THF/MeOH 

HN'^°C i) iso-butyl chloroformate, Et3N1-30°C 

X CO2H ii) CH2N2 

[15] 
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silver benzoate 

dioxane/water (5:1), 
sonication 

„Boc 

C02H 

O O 

^ q (2S)-(+)-2,5-4 4°l HS-3,6-^ 4 4A1-2-°l 4^ 
2,4,5-B5] H W-5-4°l HSf tiV-g-A] JL 4^ 5] 4 ̂  o}4 ^4 
^§ll s <£^4. s 44!-^ 4A] 7H^3fl 
3-(2,4,5-H5] #^5-4 4)-2-4T3l ^4^ ̂ 44 ̂  °l ̂ 4! 
#5.5.^4 °]H4 H5H44^1 5£^ ^-6. 340} 4 4 
401^444444^ 44^1^4 ̂ 4^4^-
4^1" 4 $14. H&14 O] 444 x^(-78 °C)°114 47]4 517}$] 
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4°1 Tetrahedron:Asymmetry 2006;205 S'ITT -?-44 /-]] Bioorganic & Medicinal 
Chemistry Letters 2007;2622°ll51 4 x] 5] °] $14. 

i) 1-1'-carbonyldiimidazole, CH3CN 

•CO2H jj) mono-methyl potassium malonate, Et3N, MgCI2 

NH4OAC, MeOH 

COoMe reflux 

i) 0.1 mol%[Rh(COD)CI]2, 0.1mol% I, 200psi H2, trifluoromethanol, 40°C 

C02Me jj) (!S)-(+)-10 camphorsulfonic acid, isopropanol 

i) Li0H-H20, THF, water F~Y ^ HN'B°C 

ii) Boc20, Li0H-H20 CO2H 

Me 

~PtBu2 

Fe -P(4-CF3-Ph)2 
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4^-1-^ 7-11^44. °lt- #2.^ °M^HH4 <^5-4 4-g-^ 4-g-^M 
^o]-4 51- 4^4^, °1 °ll^31 s. 4^-1-^ 
#5.5.(1,5-4 #5.44-4 <*31)5.4-§-(1) 714 45.4^1 
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H2N-^—-C02Me Ph cci Ph^\ ^C02Me I.MsCI, DEAD T 
Ph OH 

2. reflux V 
Ph 

N \ Ph 
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2. CbzCI 
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HCI 
~CO2CH3 " H2I\L 

(CH3)3AI 
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-CO2CH3 /YNH 
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A] 7] H TJ)] A] 7] S. sU] 7] °1-*1 S] ^1 
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^ a_5.*| tfl^=*3Atolls 

jis] sf 

4. 

5]-^ 15] ^A] l-^>0lH^A]wflSHS]o]-^(HOBT), 
1-°11 H-3-(3-^ Till Tgoj-^1 tHSl)7>s t^u] oj V] H(EDC)£ 5L7}$] A] 5to] 7) 
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44 4^1 tiJl7l7l-^-S.Al7>s ti4(Boc)4 
E2] H4/^ #5.5.^1 4, oil 1 °H1 31 °1 4^, 
t\ oil 1 °11 314^, ^<r±/K\ #5.5.4 4 5E4 ^1 4^:/°^ 4^ 4 5] 4 
^^i°11^i 444^1 S-J1711- 4 7] 4 4 §iJI, o}4 ̂ 7] 7} 
4 444 4 3 ̂ (Cbz)91 ^44 444/4^ ^ ̂T-5-# ¥§11 
tiJl7ll- 4 7] 4 4 $14-

[81] 
[82] q-7] 44^=] is. 3.A] £144 4^51^4^44^ 40} 7-1] _!V 7-1 §fl 4 4 

44^1 iLS *) -g- 7>44 ^ 21 ^ Bfl S 4^1" ̂  9X°-V1, <* O.S4 4^ 
^ -g-7]-44 -fi-51 4(free acid)°11 2] §fl ^ 4 4 447><*! o] 4444. 4e] 4 °-S4 
47144 47144 4-g-l"^ $1 °-^,47l4°-S-4 °^4, W-^>, 44, 44 
4^ 4-g-t 4 $lJI, VR>iLS4 4^4>, ̂ 4, 44>, 4314, 
4444, 4^44, °H1—^ 4s] 44, 4^1^!:, 44—^1:, 4-44^444, 
44444, <3£4h 4444> 5E4 4^4«4 4^ A>-g-t 4 $14. 
44^1414 4714^5.4 °^4, 4714^5.4 44^44 4-g-!- 4 $14. 

[83] 4 4^ °11 44 ̂ -7>^ 4 445] 4 «1 o_S *115f 4 $1 ̂ i 1- 44 
121 4444 444^ -fM-g-nii, 011444 4^14,4^, °im^, 3^4 

4°1^445l 47144 7^714^-71^1:21 Xj-^-g-dn-g-
71-4 4 %44?]7]4 ̂ 44^*\ 4^4 4 $14. °H4 °1 444°114 
-g-Pi 4 442] 44 444 ?i 4 ?I^4 47^4 <^7l4 5£ir 4#€ 
44 <^44^ 4^4 4 $14. 

[84] 
[85] £ 4^°11 44 4^ i~35] 4^-1- 5&4 44444 4^ 4, 

£-4^471 4^ OJ]4 as4£^2M^,X-4 
4^^, ̂4^4^ ̂  31^4 4^-45] 4^4 711444^4^51 
til iso]i 5] §11 444^4 4^11"^ $14. 

[86] 
[87] °14 4Vol, £ 4VT3 °ll 44 4^4^ £r 7-1 71-21 

til i(2,2'-^SElol-^4)ul 44013=1- Af-g-fo.s«l 4^ 1^1 4^-44 
4^44 31 4-g-si^ til^ 9X3., 5£4 444 H ̂  91°) 
314^4>°11 Tr-g-47ll 4-g-€ ^ $14. 

[88] 
^•T^ol 

[89] ^14 >n4 ojH 21 £ 4^ # S-4 44 3 ̂ -5- 4 ̂  44. #, 471 44 i ̂ 
0114471 ^14 4 s 4 4^°1 oi§4o_s 4^51^ 4^ 4^4. 

[90] <44ii> 
(R)-3-(t-^-^-4 ^)-4-(2,4,5-H5] #^iS5£)l 4(^-44 
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2)$\ *112: 
[91] 4711 a: rSVl-4g.g-3-r2.4.5-Bgl#^.$.g.4 ̂ 4^^.4-2-4(44^1 6)5] 
[92] 250 mL 44^3°11 l-iiSS.-2,4,5-B5]84.4 g4 

£11^4^5-44 42.1 mLf 44^4 -15-20 °CS 4144^4. 44i 
4^7l4<>114 44<5]H1 °RHS-443^il4 #S-4O1~[2.0M 
£11^4^1-5-44 4^] 20mLl- ^7^>JI 0~5°C°114 24 4 3244^ 
neiq-H 444 4^4^4. 5£ 4^250mL44^3°11 (S)-°11 $\ #5.5.^1 H-4 
31.6 mL4 £11^4^5-44 42.1 mLf 44^4 -15 ~-20 °CS 4144 4, 

7.6 g4 4^4^4.4^4^71 4°114 4^4 ̂ 4^- 44 
42.1 mLl- ^7^>JI, 44 £5.1- -15 ~ -20 °CS 44444 34 4 5144^4. 
4~5~ °T| 0-5 °CS. 44 2N °^4 44^ 297 mLf ^7}is}5L 
ol^HS€°ll^l S 297 mLS 444534. 444 44 4^4 44 4^4 
4 44 444°^ Ml 444 89.8 g4 444534. 

[93] !H NMR (CDC13, 400MHz) 6 7.14(m, IH), 6.92(m, IH), 4.17(m, IH), 3.72~3.43(m, 
2H), 2.95~2.74(m, 2H), 2.66(m, IH) 

[94] 
[95] 4711 b: fSV1-44 5-3-r2.4.5-mgl4^.g-gll\4^g-4-2-4(44^1 7)5] 
[96] 2L44^3°11 4*1 4711 a°114 4^4 

(S)-l-#SS-3-(2,4,5-H5l 44-$-S-44)HS4-2-4 89.9 g4 "43 
^4 4^44^1 ̂lH 898 mL«11 44 4 -£-$-^-44^4 6.0 g, ^444°!^-
52.0 g4 7}*}5L ^ # 70 °CS 444 4 ̂  1644 44^44^4. 44 
Q£- 4, 44^4 44°-^. ̂ 4444 °RHS-4°1l£ll= 898 mL44898 
mLl-4^4^ io44^44^4. 444 4^14°^ IN ^4 44^4^4 
MT^4Bf 44^ 43115. 4*14 3 444^4°-^. 44 4^4 4 
44 444°i Ml 444 75.4 g4 444534. 

[97] !H NMR (CDC13, 400MHz) 6 7.13(m, IH), 6.92(m, IH), 4.00(m, IH), 3.42~3.23(m, 
2H), 2.86~2.72(m, 2H), 2.70(m, IH) 

[98] 
[99] 4711 c: (RVN-4?13jjL7l 2-f2.4.5-B5l #4.$.g.^l ̂ )44 5l ̂  (44^1 8)5] 

[100] <4711 c-i>rRVt-4ij 
2-r2.4.5-mgl#^g.Bil^)44glTfl-i-7fs44g11olmr44^1 8)5] 4^ 

[101] IL#4^H°11 4*1 4T11 b°114 4^4 
(S)-l-44£-3-(2,4,5-H5l44-$-S-44)HS4-2-4 18.9 g4 44S^Hl 188 
mL°11 44 4Hel44^^4 21.4 g4 4^4^4.44°114 1.544^1 ̂ 44 
4 70°cs 444°i 1244 44^44^4. 44^4 44^-S ̂ 44^1^, 
4-^144^1^ ̂ 14 i.0g4 ̂ l-t-44 ^4 = 17.8 g4 4tl4^ 
244 ¥4 3244^4. 44 4s 4, 4444^ 0.91 g4 4^4^ 144 



WO 2010/114291 

12 

PCT/KR2010/001947 

^ #*Hl n-«]# l80mLl-^#Jl 1*1# 
Mil" ^17^>JI, ^4-5]]^ #<# 

s^l5]-^-l- 20.0 g^ 
[102] 'H NMR (CDC13, 400MHz) 6 7.38(m, IH), 6.89(m, IH), 2.94(dd, IH), 2.65(dd, 2H), 

2.60(m, IH), 2.37(d, IH), 2.01(d, IH), 1.42(s, 9H) 
[103] 
[104] <#7l1 c-2> (RV^l^ 

2-f2A5-B^#^^^)o>*l^-l-7>s^3l<>lBfg^Hl 8)5] 
[105] 500 mL f^il011 #7l #7ll b°11 *i 

(S)-l-#*l £.-3-(2,4,5-H51 #^S5ll#)HS-#-2-^: 12.83 g^ 130 
mL°11 ^91 14.56 g^ ̂ 453#. #£°1H 1.5*1# ^1 
H^ 70 °C5. 21*1# 52#^#. ti>-§-^#0~5°CS 
^z|Al7lJI, H6-74 gjzj. wfl ^A] #5.5. ̂ 3^0]^ 9.47 

^ ̂5L 1*1 # 52#^#. «];-§- #S. 4#5H^ 0.63 g^ ̂  
1*1 #*H1 = 130 mLl-

1*1# Mil" All7l^>JI, ^-aH# 
#<# ^453#. #41- # 3SP}£^EflslS. ̂ *11 a^l^l- 15.78 g^ 

[106] !H NMR (CDCI3, 400MHz) 6 7.41-7.15(m, 6H), 6.90(m, IH), 5.15(s, 2H), 2.90(m, 
IH), 2.69(m, 2H), 2.40(d, IH), 2.08(d, IH) 

[107] 
[108] <#711 c-3> l-((RV2-(2.4.5-Bgl#^g.^1^)^lgl^-l-^)°im^(5]-^ 

8)5] 
[109] 500mL##^3°11 *<M #7ll b°H*i All^# 

(S)-l-#xl5-3-(2,4,5-H5l#^5.511 ̂ )5St-2-t 7.97 g^ 80 
mL°11 ±T91 ^ H5l5ll#ai# 9.05 g^ ̂  #£°1H 1.5*1# ^ iS## 
^70°CS 20*1# ^>-5-^# ^#*l7lJI, 
N.N-'cl o] oil H°1"# 5.35 g4 4-^ 1 #^15} # 0.43 g, 
oHUmS-eM 3= 3.0 g^ ̂  C5r}j! 2*1# 52#453#. «];-§- &£. 
4#^^ 0.4 g^ ̂  1*1 # ^ ^ #*H1 
n-ai#40mLl- 1*1 # ¥# JI^ll" 
*1171 ^5L, #<# ^453#. #41" # 3S.#SZ15llSi5. ^ All 

4.74 g-i: 
[110] !H NMR (CDCI3, 400MHz) 6 7.16(m, IH), 6.95(m, IH), 2.92(dd, IH), 2.76(dd, IH), 

2.66(m, IH), 2.39(d, IH), 2.05(d, IH), 2.04(s, 3H) 
[HI] 
[112] <#711 c-4> fR)-2-f2.4.5-g.g1^)ol-*l 5l ̂ -1 -°J)s|l ̂  P{| 

8)5] 
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[113] 500 mL °11 #7l #7ll b°11*i 
(S)-l-^l5-3-(2,4,5-HS] #^5.5)1 #-2-^: 7.97 g^ 80 

mL°11 ^ 9.05 g^ #£°1H 1.5*1 # i2#^ 
^70°C5. 21*1# ^52^1-^4. ^*]7]5L, 
N,N-^1 °1oil 1 °1"# 5.35 g4 4-^ *111 5^1 Si # 0.43 g, 
fe<H#S.5M H 5.34 g^ 2*1# ¥<?> 32^1:^-^4. «>-§- Qg. 

0.4 g^ ̂  1*1 # ̂ 2#^ ̂  #<& ^ #*H1 
n-«]#40mLl- 1*1 # ¥<?> 32#^4. Mil" 
*H 7j C5T}JI, Q 3.5.^>SnEfl 5tl 5. ̂  

7.03 g-i: 
[114] !H NMR (CDC13,400MHZ) 6 8.0(m, 2H), 7.55(m, IH), 7.45(m, 2H), 7.21(m, IH), 

6.95(m, IH), 3.05(dd, IH), 2.90(dd, IH), 2.82(m, IH), 2.53(d, IH), 2.28(d, IH) 
[115] 
[116] <^711 c-5> rRVr9H-#^^-9^^111 

2-f2.4.5-g.gl#^g.^1 ̂  ̂ 1 511 olmrsl-^-*! 8)5] 
[117] 500 mLt#^3'°11 #7l #7ll b°11*i 

(S)-l-^l5-3-(2,4,5-HSl #^5.511^)^5.%-2-^r 7.97 g^ 80 

mL°11 mi ̂  9.05 g^ #£°1H 1.5*1# ^ 52#^ 
^70°CS 20*1# ¥^32#^^4. ^#*l7]jl, 
N,N-^1 °1oil 1 °1"# 5.35 g4 4-^ *111 5^1 Si # 0.43 g, 
9-#JK$-^l(|!*ll^-*M = tiv|#S.5l-ol3= 12.8I g^^^}Jl 2*1# 
32 #^4. tiV-g- 0.4g^ *r<Q 1*1 # 52#^ ̂  #<£ 

^ #*H1 n-«]#40mLl-1*1 # ̂  i2#^r>^4. 
Mil" 7-H7^>JI, ^-aH# #<# ^1-1- Q 

3S.P>SZ15A Si 5. ^l^M a^l^l- 10.03 g^ 
[118] !H NMR (CDC13, 400MHz) 6 7.67(d, 2H), 7.54(dd, 2H), 7.43(t, 2H), 7.32(t, 2H), 

7.21(m, IH), 6.93(m, IH), 4.46(d, 2H), 4.20(t, IH), 2.85(dd, IH), 2.68(dd, IH), 
2.54(m, IH), 2.30(d, IH), 2.06(d, IH) 

[119] 
[120] <#7ll c-6>(RV2-(2.4.5-Bgl#^g.^1^Vl-S^o>^lgl^(5l-^ 8)5] 
[121] 500 mL#51-^3°11 #7l #711 b°11*i 

(S)-l-^l5-3-(2,4,5-HSl #^5.511^)^5.#-2-^: 7.97 g^ 80 
mL°11 mi ̂  HSl^lNai# 9.05 g^ #£°1H 1.5*1# ^ 52#^ 
^70°CS 20*1# ¥^32#^^4. i£-§-0-5 °CS ^#*l7]jl, 
N,N-^°RH5.€°111i0l-# 5.35 g4 £^#S.5MH7.24 g^: 2*1# 

52#^ ̂  ^ #AH1 cRHSiMl^l s 40 mLl" 
l*!#^^#^!}. ̂ *^31^11- TllTl^JI, ^4-5]]^ 

#<# #41" # 3S.P>SZ1511S15. a^l^l- 7.07 g^ 
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[122] !H NMR (CDC13, 400MHz) 6 7.71~7.58(m, 2H), 7.25~7.18(m, 2H), 6.80(m, IH), 
6.05(m, IH), 3.07(m, IH), 2.80(m, IH), 2.43(m, 4H), 2.1 l(d, IH), 1.42(s, 3H) 

[123] 
[124] #711 d: (RVN-Q>?12LS.7] 2-f2.4.5-E^ 5] ̂  9)5] 

[125] <#711 d-l> fRVt-^ 
1-Alo>^-3-(2.4.5-Bgl#^g-5|l^)Hg-#-2-^7fHHlom(5]-^ 9)5] 

[126] 250 mL ##^3°11 71 #7ll c-l°H*i (R)-t-^-l 
2-(2,4,5-HS] si #-l-# = ell °1 H 6.7 g^ 

Till 1 ̂3£]4A}o]H 67 mL1i -g-§ll*l # ̂  a##*l##°lH- 3.0 g, 
1.4 g, 18-3#£-6 6.8 g^ AHIS ^ 80 °C°11*i 2*1# 52#^#. 
#-§- °11 IHf-^ 100 mL5]-1- 100 mLl- ^ 10£# 
32#^#. -fr#^ IN °^# a 5} 

AHIS 4^ 3 #s^ ̂  
75.4g # #S^ 

^ ^#*H1 n-«l# 100 mLl: 1*1# 
52#^#. JI^III- #^M MI^I- 4.0 

g# 
[127] !H NMR (CDCI3, 400MHz) 6 7.08(m, IH), 6.94(m, IH), 4.80(m, IH), 4.06(m, IH), 

2.88(m, 2H), 2.80~2.50(m, 2H), 1.39(s, 9H) 
[128] 
[129] <#711 d-2> fR)-^ 

1-Alo>^-3-(2.4.5-Bgl#^g-5|l^)Hg-#-2-^7fHHlom(5]-^ 9)5] 
[130] 250 mL ##^3°11 #7l #7ll c-2°11*i (R)->M 

2-(2,4,5-HS] Si #-l-# = 4# 511 °1 H 15.78 g^ 
63.2mL, 1" 15.8 mL°11 -g-^fl*l # ̂  #el#2§ 7.89 g# 

7^>^#. #-§-^°11 a##*l##°lH-6.40gl: ##^1 7m^50°C^l*i 24*1# 
52#^#. ^#*171JI, #5.5.Till# 160mL5l-1-

800 mLl- AHI5. 7^>^#. -frf-i: ̂ -S] ^ 80 mL5. 2^ ^ aj ̂  % 
#s^ ̂  ^-^>53#. ̂ #*H1 

^ °1oil 31S. 80 mLf *r<Q *J-£°11 *i 1*1 # ¥# 32#^#. 
Mil" #^M a^sl-^-1- 14.66 g-i: 

[131] !H NMR (CDCI3, 400MHz) 6 7.40~7.10(m, 5H), 7.91 (m, IH), 6.77(m, IH), 5.00(s, 
2H), 4.95(m, IH), 4.08(m, IH), 2.89(m, 2H), 2.72(dd, IH), 2.53(dd, IH) 

[132] 
[133] #711 e: 

fR)-3-oT-?1 Jl7l -c>\v] 5-4-^2.4.5-^ #^^.5.511 ̂  W-Bl-5^1 *Rgm*] 2)51 
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[134] <#711 e-l> 
(RV3-(t-^-^-*l 7f g- ̂  4^1 5V4-(2.4.5-Bg] #^g-g)l ̂  *Hg]-4^1 
2)5] 

[135] 250 mL |5}i3°11 <%7] #711 d-H*i (R)-t-^-l 
1-*145-3-(2,4,5-Hel t=oS^] 7^H1 °1 H 2.0 g^ 
°H^:1-=1:1 20 mL°11 -g-§ll*l 7l ^ 85% W 3.4 g^ 7>^ ^ 
80 °C°11*i 12*1# ^#*1 7l ^ 4## 
°l^i]-ir 8.0 g-i: ##^1 7]-"sr]-5^ii|-. #-§- #j=L o]]^ °l"A"ll 31 °1 H 40 mL^f ir 20 
mLf 20^-# ^#453#. -fr#^ 

^ #<# ^453#. ̂  #*}«- =§ ^ 
3SP}£n5fl II] (#SS.a#:*ll ̂ =10:1)5. ^ Ml 
5^1- 1.10 g-i: ^4453#. 

[136] !H NMR (CDC13, 400MHz) 6 7.04(m, IH), 6.89(m, IH), 6.08(br, IH), 5.04(br, IH), 
4.13(br, IH), 2.88(br, 2H), 2.62(m, 2H), 1.36(s, 18H) 

[137] Mass (M+Na) : 356 
[138] 
[139] <#7fl e-2> 

fR)-3-f qfl ^ ̂ -*1 fYS.31 ̂  o\v\ 5V4-r2.4.5-mgl #^^.g.5)l ̂  W-Bl-5^ *Rgl-4^1 
2)5] 

[140] 1 L #5l-^3°11 ^-7} #7fl d-2°lH (R)-€^ 
l_X\ o}5-3-(2,4,5-HSl #^^.5.511 7>wH °1 H 40 g°11 ^ # 80 
mL# 7}^5L 110 °CS. ^4*1# 
4]#*l7l 500mL^##^l ^71-^^4.^71-
Q3- ^ #<# ^*17] J! ̂ <§r #AH1 ^1 400 mL, 
10.7 g, N-(TM4*1 7}^^-#4*1 )^f# °1 *1H 63.5 g # ̂ H1 tfl 5. 7>^-^4. 

12*1 # *1 # ̂  #<# ^ #*}t- °ll !°H1 ̂l °1 H 
200 mLS Si 4*1 71 ^ 5% ^-g-^ 200 mLf ##^1 7}z>\5L 
lO^-#^#^#. ^^iHl *1H*>^ 7>3H ti>^-<5]]2l pHl-4~5S 
2:^}%^-. ̂ !°Hl3HH200mLt-7HrM 10£# ^ -fM 
^sl ^ ^ #41-
3S4£^211 si (#5.5.a#:*ll ̂ =10:1)5- ^-^1# ̂  #<& Ml 
4^-1- 30.4 g^ ̂ -#53#. 

[141] !H NMR (CDCI3, 400MHz) 6 7.45-7.18(m, 5H), 7.05(m, IH), 6.83(m, IH), 5.37(d, 
IH), 5.10(s, 2H), 4.52-4.16(m, IH), 3.01~2.85(m, 2H), 2.78~2.42(m, 2H) 

[142] Mass (M+l) : 368 
[143] 
[144] <'s*l i 2> (R)-3-(t-^-^-*l *\] 1)^13)1 ##-2-£r(3}3)^ ^3z 
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[145] 4 Til a': fS)-^ 2-jlg.g.-3-t-^-^-*!Hg.?Hl <>1 Br44^1 11)5] 
[146] 4-§-7H ^ 4*114^1 686.0 Ll-^J1 (S)-*ll 4 

2-tiS2.-3-^l 5-4*1 HS4°11 o] H 85.0 kg# ̂  4 ̂  30^-4 524*1 ̂ 4. %4 
1.3 kg-i: 44^1 7]-^^ o]^w.E]^l 7fif 4-§-^£ 20-35 °Cl-
444^1 43*1 4 «14^*1 ̂ 4. 44 &£- ^ 444^4Hf- 20kg4 1- 400 
L°11 4^1 44^4 44^1 4^4 4 304 524*1^4. o.^ 
444^4 50 kg4 7>4 ̂  304 524*1 7] JI 44 ̂ 4 . o} 4 <53] 4 44 
44*1 ̂  Ml 444 98.7 kg4 444534. 

[147] !H NMR (CDC13, 400MHz) 6 4.21(m, IH), 3.83(m, IH), 3.77(s, 3H), 3.64(m, IH), 
1.17(H, 9H) 

[148] 
[149] 4 Til b': fR)^!-^*!*)!^)^^?!-2-4^44^1 3)5] 
[150] 4471 °11 1,4-^4 44 691.0 Ll- ^7l 1=4711 a'°11*4 *112:€ (S)-*H4 

2-W-S2-3-t-44*lHS.4°lHH98.7kgl- 4^M 4^1 4 444^4^4 
121.4 kg5]- oHH^lulo]-ni 55-1 L| ̂3115. 4^4^4. 4445 45-50 °Cl-
44 444 24*1 4 44 524*1 ̂ 4. 444S. 4 44 ^ 4*1 ?1 ̂ 344 
J144 0^44^4. 1,4.^44 100 L5. o^jzf^oll ^4 20.0kgl-
4^4^ 1*14 44 524*1 ̂ 4. 44^4 <^4(*1144 100 LS. 4^)4 4 
44 44*1 ̂ 4. 4444°ll °RHS.4°11 31 s 80 L4 4 80 L4 ̂  J1 25] oil 
4^1 444 4^4534. 44°ll 
^ 4*11 1 4/°l 5^ 4 4: o] £. S 5.^=5:1) ̂ 4-g-6B 126 Ll-
7HrH 524*1 4 4 444 4^1 §>^4(55] 44). 444 444^4 50 kg4 
7]-4 4 3044 524*17]jl <^44^4. 0^40]]^ 
45.2 kg4 444534. 

[151] !H NMR (400 MHz, CDC13) 6 6.41(brs, IH), 3.76(m, 3H), 3.63 (m, IH), 3.52(m, 
IH), 3.42(m, IH), 3.28(m, IH), 3.16(m, IH), 2.95(m, IH), 2.45(brs, IH), 1.17(s, 9H) 

[152] 
[153] <4*H 3> 

(R)-4-[(R)-3-4*l5-4-(2,4,5-H5l ^)^-B]-5^]-3-(t-^-^-*l ^ €)®| ̂ 1 
44-2-4(3}44 1) ^]2i 

[154] 4711 1:1-4^ rR)-4-rrR)-2-rt-44*l*)l1g)-3-4^gl44?l-l-04-4-4^-
1-^5-^4^^4^)44-2-^4=4^01^^^ 4)5] 

[155] 2 L 44^3°11 -tf 7l 4*1 i H4 4^4 
(R)-3-t-44*l 4^ 5-4-(2,4,5-H5l 44-$-S-44)44^ 4(44^4 2) 
10.0 g4 44^ 450 mL°11 4^1 4 til i(2,2'-feE] oj-^4)u] 440] 5 13.0 g, 
H5l5114^^4 10.2 g4 7]-4 4 44<5]]4 0oCS. 4144534. 44^4 
524444 H5H1444 0.8 mL4 44^ 20mL°11 4^1 4^4 7]-4jl 
44°114 5*14 5244^4. 44^4 0 °CS. 4144 4 471 4*1 i 2°11*4 
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(R)-3-(t-^^*HlI)^##-2-£:(5l-«Hl 3) 5.6 g# IHf-^ 40 mL°ll 
i=.o] _g-o]]jzj. 2.4 mLl- ##^1 7]-#^#. 30^- ^ #-§-^1: 
^*l7lJI 1*1# ^ 52##^#. asf*lH*> ̂ -g-^^-SpHl- 2.57>S|7fl # 
^ o]l 1 °H131 °1H 400 mLS Si *1 #^#. 25} 4 ̂  #J1 -fM 
###Zl£il#iLS- ^ ̂ #53#. #*1-1- # 3S#£n5flslS ̂ 1#^ 
S^ls^i- 838 mg^ ̂ -#53#. 

[156] !H NMR (400 MHz, CDC13) 6 7.03(m, IH), 6.88(m, IH), 5.97(m, IH), 5.48(m, IH), 
4.16-4.07(m, IH), 4.02~3.91(m, IH), 3.74(m, 2H) 3.37(m, 2H), 3.24(m, IH), 2.92(m, 
2H), 2.80(m, IH), 2.59(m, 2H), 1.34(d, 9H), 1.13(s, 9H) 

[157] 
[158] #7ll 2: rRV4-rrRV3-Ql-^l^-4-r2.4.5-mgl#^^.g.5ll^) 

^#^i-3-rt-^*Hli^i^l#?i-2-£rg]-#*l n^*>^oi 
[159] #71 #TII i°n*i t-^-i 

(R)-4-[(R)-2-(t-Jf-^-*l *111)-3-4^^ ##-l-<il]-4-4^-l-(2,4,5-H5l 
5H^)^-#-2-<|!#=#*lHH97mg^ ^^mLoU ̂ ^ 2N-°^ #/^ °ll 1 
«11 31 s 2 mLl- 7>«H ^°H*1 3*1 # 52##^#. #-§-^^"1-# ̂  ̂ 
## #^M *1#*^ JI^S.*] Ml 64 mg-i: 

[160] !H NMR (400 MHz, CD3OD) 6 7.37(m, IH), 7.23(m, IH), 4.80(m, IH), 4.59-
4.40(m, IH), 3.93(m, IH), 3.90~3.83(m, 2H), 3.70(m, IH), 3.38(m, 2H), 3.27(m, IH), 
3.07(m, 2H), 2.89- 2.66(m, 2H), 1.18(s, 3H), 1.1 l(s, 6H) 

[161] Mass (M+l) : 402 
[162] 
[163] <€*H 4> 

(R)-4-[(R)-3-<>H ̂ -4-(2,4,5-H5l ^)^-#^«^]-3-(t-^-^-*l *11 1)S| s|| 
##-2-£(3}-tH 1) El^^^ 42i 

[164] #711 1; (RV4-r(RV3-Q>^l^-4-(2.4.5-Bgl#^^-g-5ll^) 
°J l-3-(t-^-^-*l *11 Dsl 511 #*1 -2-^(5l-#*l 1)$] *113: 

[165] #7l #*1 i 3°11 *i s]-#*l IS] <^#<^ 60mg°ll 5% 
##^#Hf- ̂ r-g-^ 10 mLl- 7}z>\5L ^#S-S-*ll#/2-HS-#l:(4/l(v/v)) 
^#-g-^ 10mLl- 7>«H 25} TM#^ ## #^M JI^S*i 3.7]] 

55 mg-ir 
[166] !H NMR (400 MHz,CD3OD) 6 7.27 (m, IH), 7.14(m, IH), 4.56~4.39(m, IH), 

3.96~3.81(m, 3H), 3.70(m, IH), 3.46(m, IH), 3.43~3.32(m, IH), 2.83- 2.65(m, 3H), 
2.58~2.40(m, 2H), 1.16(s, 3H), 1.1 l(s, 6H) 

[167] Mass (M+l) : 402 
[168] 
[169] #711 2: rRV4-rrRV3-Ql-^l^-4-r2.4.5-mgl#^^.g.5ll^) 

^fe^i-3-rt-^*l*il^i^l#?i-2-£m#*l n#s#s#^2i ̂  
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[170] 4^1 1^] 55 mg-|r 0.56 mL^l ^ L-B}SE}2A| 26 
mg^ ^^^-/^-(Q/^v/y)) 0.35 mL oil ^91 €€^1 7>«H 30^-# 
52^*1 $A. °1 7] oil 2-ESM 0.56 mLl- 4*1 7}z>\5L 10^:# 52^*1 ^ 

JI^IS*] Ml 5^i-77 mg-i: 
[171] !H NMR (400 MHz, CD3OD) 6 7.38(m, IH), 7.22(m, IH), 4.80(m, IH), 4.59-

4.40(m, IH), 4.40(s, 2H), 3.93(m, IH), 3.90~3.83(m, 2H), 3.70(m, IH), 3.38(m, 2H), 
3.27(m, IH), 3.07(m, 2H), 2.89- 2.66(m, 2H), 1.15(s, 3H), 1.1 l(s, 6H) 

[172] Mass (M+l) : 402 
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HN 

B5j| 1 

NH 

„0 O 
3 

triphenylphosphine 
bis(2,2'-benzotiazolyl)disulfide 

[^^7] 

[^^8] 

[^^9] 

10] 

11] 

(#7l ^r-5-^1 3°1H, PGfe 2LS.7] 

^ N,N-^^laf-o]-pl-ol3=5. 

E] t±c>}^] -IV §1] *fl2] 7fl ^ *1]2:^ • 

^I3]£]ir 1^ °l#o] ̂  ̂  °-S- ^ 
E] t±c>}^] -IV *1 ̂  *fl 2] 7fl ^ *fl2:^ • 

*ll6lMl 12] -20-80°C°1H ^S^Rr 
^ ̂  SLS. cjRr t\ ̂  E] 1 E] iq-o^l-iv 7] §1] *112] 7fl xg=£ 

*I161M1 $1^*1, A<M o}v\ tiJl7lir ^*]7>st^(Boc), 

«M4*17>s ji^(Cbz), 9-S. s o_e^TJ,]s.A] ?}s ̂ .^(Fmoc), 
°H11, feU ^ °]^f-<H*l^r 5-O-^.W-E] ^I3]£]ir ^ 
^ SLS. *}±r ^ ̂  H] 1 E] ^o}^] -IV 7] §1] *1] 2] 71] M 

*I161M1 $1°]*], A<M T=3:^1 2^ ^.Ji7l7> 
^-^-A]7>s t^v|(Boc)0] Aj-71 40I 

.o}X\] #5.5.^1 Q, o]l 1 °}*\] o] E/o^ ̂  



iu|r 
JlJ o|nl 
tH 
Tfr Jl-J 

n>l K 
n>l "W 

£ K 
~(-j .lo] 
<r ^ 
^ TK" 

4 * <h »J 

'ijoT oT 
TP <-{ 
ruj <r 
W ^ 
*r 
uiru ojiu 
W 
TT w 

i0 

w ^ 
!! 'M oT ^| 

PKU ^ 
^ 'M 
'ijoT ^ 
oT ^ ^ rvH 
<r o| 

K 
£ 

2 o 
Jl-J 
<N 

& 
K 
O 
Tt 
W 
W 
^ru 
W w 
TT J 
JjJ g 
^ TT 

r\ 

*3" 

ijoT 

"t <£ 
73? 

'N £> o 

xH 
5 'rrT 
K 

K 
o|o 
# 

<h 

'rrT 
°]r utn 
^ Tir 

K 
£ 

I 

o 
Tt 
W 
W 
^ru 
W w 
TT 
JP 

n-H °1 

m|r 
o|nl 90 

JU ^ 

r^T 
7< 

nS° 
IN 

(N 

>]ov 

rh 


