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^oTf 
4f: 

iHf 1: .ji|l — it^T'J ^ , All iUII#f 
5 ,£j£, #fi£|l — St-HS#-#'], llH^o 

C5~C,0 *££;&£•], f^/^J; 
&r3£%—&ffl& 1} it^^J, fafc-J&'&Mifeffl. 

C5~C10M^#K 
#7W£i&, list#^'J3^ I) ZJWL. 1,4-^JM^, ©Mil, 

#^7 to, f^f^„ 
^i£Jt#^Ji£itl £Jf^)Wo 

f— L>$LL>m. %M* 

#^2: i, 
^4L^#-JUL£, &#}4P£W 

20 PffTF; #fi£fCs-Cio^H^'J; #r*£ 
@lt^<!±@£iMW£SlL, ^fii-f'^S^tl D-$;5^ L->g;S^ D-#M^I^> 
L-#|3^filL L-^##JlL D-MUlL /^i£#-f- t) f *t@lL *t 

^j|i§IL ^S^., JBLSIL; 
fF^H£i&, XiL?;^ l,2--=-#,6^o 

25 ftftVLit, ^&C5~Cl0&^Mi&^ f^Jif#:o 

'li Bkffl.'ittftffl ># ̂ #v ̂  AVI o 
pjfij A ^ > 

30 
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NHTf 

AIX AX 

A XI 
20 

ArittjH, Ph, 2,4,6-(7-Pr)3C6H2, 3,5-(CF3)2C6H3, ^-Nap, SiPh3, 
9-anthryl, 4-biphenyl, 4-N02-C6H4, 9-phenanthryl, p-MeOC6H4, p-N02C6H4, 

Ari&tjlu 3,5-X^flf S. 
9-Ef^ 4-^^, 4-^tttt, 9-#^ 4-fftJJ?^ 4-^tt^ 

25 

R^-NH 
o 

30 All Am 
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AIV AV AVI 
£fSSfc^ TBU&&. 

R2iife£)fJ^ ^TJ^ R3i£t|i^ 

to, 
^to, i«i ttfllbk 

TBI, JM*. 
to*&, iHt i t#j.fg&&T 

^TH£:&,#^1U t All^^-b^}#^Alll^^^^W,#^^ 1:0.5-
1:2.10 

#3fll t l:1.05o 
ip-^ii 1 25 ~ 110.6°C, 

0.5 ~ 144h„ 
iHt 1 28 ~ 110.6°C, PJfi 

tfj EJt l'*l sty 0.5 ~ 144ho 
#3f 2 13 1:0.2 ~ 

l:5o 

2 i1 AIV#T A V 
1 ~200:1 o 

#^7to, ft 2 40 ~82°C, 
13.5 ~ 96h0 

to^, ## 2 40 ~ 80°C, 
JLAM tf) Ht H % 23.5 ~ 69h0 

##1: AII^^#^AIII/^^^#^##^^ 
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fLjsL, i$,AIV#f^^£^; — '&#>}&. tj 

C5~C10^^^J, 
#3t2: , AlV^f^^o^^? A 

2#$J:faAVI 
5 #pF; 1Cs-Cjo^Hr^J; #fj£ 

S^-f'l"±S^#-f'l-±S^, ^ii-f'l-iS^itij L->g;6^ D-#|3^$SlL 
L-#|3i^SlL D-f$A®L •£•&*%&, #fi£#-f'l"±Slu&t) f^SlL *t 
f^SlL ^LSlL «; 

Q 
10 R1-NH2 °^A0,^ 

AII AIII 

AIV AV AVI 
&t> R1 J&il £>SfcJ- ^fgsfej^ ^TfUtS- ^fUtS- fgsM&S^ 

20 R2itijf^, R3^IL; 
#3^3: pHl£<2, AW^t 

^&£-7,Mf£jL, 5.2-5.6 ?P#; 

25 

A I. 
3 ?B|, £>B|, 

30 #^73 t PJt&iKffiAM fti& JL3; 60 ~ 100°C „ 
fci&ib, irM. 3 t #}}&&% 60 ~ 80°C „ 
ft % fait, #^3 #fi«Li&t)lkglL ^LSlL f^SlL =-
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I tfj—& t, 3 t IN ~ 12N„ 
#3t3t> ?%&&&. ijIUM:#), ILIU& 

4f , 4M<-o 
5 I #} —# t, 3 t :AJt% 2 ~ 12 N„ 

ee ( ) ji, £pifc#£feJL, J'o 
(enantiomeric excess) "A"e.e.%"^U*& — 

10 88.1 ~ 98.0%o 

f^T-SHWf; —#iUfcttfa'b 

JgL&fylffi, ee&% 88.1 ~ 98.0%; 

FfrB-M 
® 1 1 t D-2-^^^-2-(4-^tt)^S^^I|#-B1,® „ 

20 

i£i2«x£jy&£$L P/rt£ 

25 ^ ^ ##^P^ H] ^ JD ^ 
£.jU?£iL^, 

#3f. 1: fc.% —ilMf'J ^ , A II 

'j&jt'&M * c5~cwm£}&^, sflHrii^'j; 
30 &&., PJf&M— >W'J^ ij 

C5~C10^^^J, JM^'h 
ij £>S&, 1,4-X^TT^, ^M,pApljo 
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ft % vat, 

ft%itit, 1,2-—MtZjffi. 
ft % fait, PffitC5~ C10M^Mik^, 

ft % VL&., $z i^#J % ft S^I „ 
toM,, %— IU^ 

##2: ^fx-^-Jt, AIV#r^^^AV#r^^ 

#PF; c5-Cio^^:^J; tffj£ 
li^-fD-/l^Si, L->g;5^ D-#J^@lL 
L-#M^#iL L-^fJlS^ D-flt-t,^ #fi£#-H±@£i££j f«L *t 

inLSlL; 
15 llf l,2-x|^^^0 

ft%foi&, ^C5~C10M^M^> 

frJUMlE-f-
mmmm „ 

20 Aix#f^^?> 
A X ^/f AXI^f-^t^^o 

5 ft%VL&, Z^iWflfro 

25 

AVII AVI 

30 
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ft%to, 
#^to, #3fU t All^^^i&t] ttfS^3L 

TBI, &&¥&^BI, JM". 
1 11 All^f-^^^^-^ tb^? 1:0.5 ~ 

5 1:2.1, 
1 AII1:1.05„ 

#3f. 1 25 ~ 110.6°C, 
foAAM #} Bt N % 0.5 ~ 144h„ 

l 28 ~ no.6°c, 
10 AiL®. tfj Bt N ̂  0.5 ~ 144h0 

, #3f. 1 i1 ^ %: 
2-1^^-2-^J.^S^^II^^A^^^T: i*J 250 mL 

t (3.01 g, 50 mmol), MIL £.11 ( 50%f^^, 11.22g, 55 mmol) , ftM 150 
mL, 28°CiU£ 74 <hBt, >£• 0°Cit^ 12 <hBt, #&&&>£&, it/E, ^ 10mL 

15 ^^^/)l^2/il, -M-£ 1'Ht, #&&®^3.1g, 
1.63g, 58.4%, 103-104°C„ JHNMR 

[400 MHz, DMSO]:S 6.77 (d, 7= 9.2 Hz ,1H), 6.31 (d, J = 6.4 Hz, 1H), 5.78 (s, 
2H), 5.34 (dd, J= 9.6,6.8 Hz , 1H), 4.11(q, J= 6.8 Hz 2H), 1.21 (t, J= 7.2 Hz, 3H); 
13C NMR [100MHz, DMSO]: 5 170.3, 157.2, 72.0, 60.6, 14.0, 

N,N--=- (2-iM^ilt^ll) & 250mL 
3.0g ( 50 mmol), S^.^11 ( 50%f^^, 21.42g, 105 mmol) , 

1%}M 150 mL, 28°CA&6^, k.-i&4fiLiu£0 WA, 
30oC^-^T^t 12 <hH, &HJ#- 9.18 Jl, ^ 69.5% „ *HNMR [400 

25 MHz, DMSO]:5 7.16-7.10 (m ,2H), 6.53-6.40 (m,2H), 5.50-5.40(m, 2H), 4.15-4.10 
(m,4H), 1.23-1.19(m,6H); 13C NMR [100MHz, DMSO]: 5170.0, 155.2, 71.9, 
60.7, 13.9„ 

ft^ifcik, iP~W2 1:0.2 ~ 
l:5o 

30 ft % fait, isrM- 2 AIV #f-n^-b^^/ ilAV #f-n^-b^^/ ̂  
fat b% 1 -200:1 o 

ft % fait, #3f. 2 ^ 40 ~ 82 °C, 
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jtiSLjsi tfj N 7*7 13.5 ~ 96h0 

2 i1 40~80°C, 
JLAM #) Bt N 9$ 23.5 ~ 69h0 

5 fefrTlp-W: 
#3f. 1: — ilMf'J 11, ^ II #f 

AM, &#>}&. t) 
C5~C10^^^J, 

#3t2: 
10 Zkffi-kvikNl 

ft-*; C5-C10^H:^; #fj£ 
S^-f'l"±S^#-f'l-±S^, D->g;6^ L->g;6^ D-#|3^$SlL 
L-#|3^SlL LJ##JlL -f'l-i^lS^, #fi£#-H±g£i&tl ¥*£SlL *t 
¥«SlL ^tSlL «; 

^IV ^V ^VI 
25 £t> R1 &£j £>gfcj^ ^TfUtS- ^fUtS- fgsM&S^ 

R2itilf^, R3^IL; 
#3^3: jf]@^i/^ pHl£<2, AVI^^^ 

ptHi^7 5.2-5.6 ?P#; #fi£# tj ?K, 
S| ; 
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HO 

COOH 

#7*7to, #^3 60 ~ 100°C„ 
to*&, 3 t #}}&&% 60 ~ 80°C „ 
#7*7to, #^3 #fi«Li&t)lkglL mk. f^SlL =-

#f 3 IN ~ 
12N„ 

#7*7 VLi&, #3t3t> £j ILfUt#), ILIU& 
4f , 4M<-o 

tfj — & t, 3 t $JL7*7 2 ~ 12 No 

JgL&fylffi, I#^ ee#.7*7 88.1 ~99.0%; 

1 

2-^gfe^-2-^&)k2U%-bvT#f ̂ : 

O O 

o 

fi 500 mL 11.81 g, 0.20 mol), £,«.£>BK 50% 
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42.84 g, 0.21 mol), f^l60mLo £. 80°C 35h, 60°Cit 

JsL 27h , 40°C^-
^-f^24h0 #^&H]^28.0g,#^^87%, )&&: 88-89°C0 

*HNMR [400MHz, CDC13]: 5 6.86 (s, 1H ), 5.58 (d, J= 7.6 Hz, 1H), 4.46 (s, 
5 1H), 4.29 (q, J = 7.2 Hz, 2H), 2.05 (s, 3H), 1.33 (t, J = 7.2 Hz, 3H); 13C NMR 

[lOOMHz, CDCI3]; 5 171.3, 169.6, 72.4, 62.8, 23.3, 14.2„ 

DL-2-£>SktJ.-2-
OH 

10 
ft 25 mL 2-ZMM^-2-&^ZJ$LZM. ( 0.48g, 3 mmol ) 

^®^(0.33g, 3.60 mmol) TsOH (0.05g, 0.30 mmol) 10 mL„ g&AjsL 
38h, 4fitiu£0 

15 #>, 59.8 mg, ^#8.4%, 39-40°Co 

!H NMR [400 MHz, CDC13]: 5 9.05(s, 1H ), 7.20 (td, J= 7.6, 1.2 Hz, 1H), 
7.12 (d, J = 7.2 Hz, 1H), 7.01 (dd, J= 7.6, 1.2 Hz, 1H), 6.95 (d, J= 8.0 Hz, 1H), 
6.84 (t, J= 7.6 Hz, 1H), 5.70 (d, J= 7.6 Hz, 1H), 4.31-4.16(m, 2H), 2.02 (s, 3H), 
1.20 (t, J= 7.2 Hz, 3H); 13C NMR [lOOMHz, CDC13]: 5 171.5, 171.2, 155.4, 

20 130.4, 128.0, 124.0, 120.7, 118.6, 62.4, 52.5, 22.8, 14.10 

ffl £ MJ £>S£ £> II=1:2, it! ty), % & & HI#>, 60 mg, ^ 8.4%, 
119-121 "Co 

!H NMR [400 MHz, CDC13]: 5 7.12 (d, J= 8.4 Hz, 2H ), 6.93 (d, J= 7.2 Hz, 
1H), 6.72 (d, J= 8.8Hz, 2H), 5.42 (d, J= 6.8 Hz, 1H), 4.29-4.06 (m, 2H), 2.00 (s, 

25 1H), 1.17 (t, J= 7.2 Hz, 3H); 13C NMR [lOOMHz, CDC13]: 5 171.5, 170.8, 157.2, 
128.7, 127.4, 116.1,62.1,56.5,23.0, 14.10 
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5 ft 500 mL 11.81 g, 0.20 mol), 50% 
42.84 g, 0.21 mol), f^l60mLo £. 80°C iu£ 35h, 60°Cit 

Mil, WM, 40°CA^ 
-f^24h0 #^&H]^28.0g,#^^87%, )&&: 88-89°C0 

*HNMR [400MHz, CDC13]: 5 6.86 (s, 1H ), 5.58 (d, J= 7.6 Hz, 1H), 4.46 (s, 
10 1H), 4.29 (q, J = 7.2 Hz, 2H), 2.05 (s, 3H), 1.33 (t, J = 7.2 Hz, 3H); 13C NMR 

[lOOMHz, CDCI3]; 5 171.3, 169.6, 72.4, 62.8, 23.3, 14.2„ 

,Ar 
15 

O OH 
1 

"N" 
H 

0„ 

OH 

o 

•rt *° 

'' ̂OH 

>M 

20 
100mL =. a 2-Z^0t^^-2-

( 1.932g , 12 mmol), 0.1 mmol ( % t Ar it ft 
IU 2,4,6-=-#P^:£^ 3,5-X^f.iJ^ 
9-EJ^ 4-3£#ljL 4->srt^Jl- 9-#Js, 4-f#y^jL 4-^tt^Js), #1®^ 

25 (0.94g, 10 mmol), £J# 50mL, AMfefc 81°Ciu£ 34 'Ht, 
23ml TK, irM&#4 'Mfr, ii^ifc^bM'J, 88.2% „ i±*fe 
K, ;6>djg&: z/Jc ^@£=600:200:16 it it 

ZvhM.: ^ @^^11=3250:3250 it it! 
1.47g, >Mi62%, 147- 148°C, ee=90%„ (HPLC iHt: chiralPAKAD-H 
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5|im, 4.6x250mm S£-&)&/•%-ft ®%-=9:l 1.0 mL/min, 

229nm)„ 
!H NMR [400 MHz, CDC13]: 5 7.17 (d, J= 8.4 Hz, 2H), 6.73 (d, J= 8.4 Hz, 

2H), 6.58 (d, J= 6.4 Hz, 1H), 5.47 (d, J= 6.8 Hz, 1H), 4.27-4.10 (m, 2H), 2.04 (s, 
5 3H), 1.21 (t, J= 7.2 Hz, 3H); 13C NMR [100 MHz, CDC13]: 5 171.4, 170.0, 156.5, 

128.7, 128.4, 116.1, 62.2, 56.3, 23.4, 14.2„ 

10 

ft 10 mL schlenk D-2- Z.$GAM~-2-(4-0M~^£-) 
O.lg, ( 12N IkgID 2mL, 100°C^>,fu 6.5h, IfjtAM, AM 

20 ^^L-f#^&IU#^81.1mg, ^ 95.1%[a]D20=-90°(c= 1.0, 7jC)0 

!H NMR [400 MHz, D20]: 57.30 (d, 7= 8.4 Hz, 2H ) , 6.90 (d, J= 8.8 Hz , 
2H), 5.07 (s, 1H); 13C NMR [lOOMHz, D20]: 5 171.1, 157.0, 129.8, 123.2, 116.3, 
56.1„ 

25 2 

2-^f &A2U%-bvTft^: 

G 0 
^"NB> O^A0. 

0 
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250 mL ( 7.21 g, 60 mmol ) , Z^mnkZ^m 

(50%f 10.32g, 50 mmol), 55 mL, 
53°CHt, 77.06°C 

13h, 3><5 mL 
5 ^40°C^-£-f:)t, 7.08g, ^#63.5%, 

114-115°C „ 
*H NMR [400 MHz, CDC13]: 57.81 (d, 7 = 7.6 Hz, 2H ), 7.58-7.48 (m,2H), 

7.44 (t, 7= 7.6 Hz, 2H), 5.81 (d, 7= 7.2 Hz, 1H), 4.57 (s, 1H), 4.32 (q, 7= 7.2 Hz, 
2H), 1.34 (t, 7= 7.2 Hz, 3H); 13C NMR [ 100MHZ,CDC13]: 5 169.7, 168.2, 133.1, 

10 132.6, 128.9, 127.5, 72.9, 62.9, 14.3. 

DL -2-% f 0GA^-2-(4-&^^) ZJ tik ZJ SI tf&A, ^A^U^T : 

OH 

20 
i$J 50 mL 2-%LfBkfc&-2-&&Zj&Zjffi (2.23 g, 10 

mmol), TsOH ( 0.35g, 2 mmol) , PhOH (1.14 g, 12 mmol), CH3CN lOmL, 
48°CHt, 

25 0.66 g, JM1 22.2%, 156-157°C„ 
!H NMR [400 MHz, MeOD]: 5 8.78 (d, 7 = 6 .0Hz, 1H ), 7.84 (d, 7= 7.2 Hz, 

2H), 7.52 (t, 7= 7.6 Hz, 1H), 7.44 (t, 7= 7.6 Hz, 2H), 7.29 (d, 7= 8.8 Hz , 2H), 
6.81 (d, 7= 8.8 Hz, 2H), 5.60-5.50(m, 1H), 4.24-4.15 (m, 2H), 1.22 (t, 7= 7.2 Hz, 
3H); 13C NMR [lOOMHz, MeOD]: 5 172.7, 170.2, 158.9, 135.1, 132.8, 130.4, 

30 129.5, 128.6, 127.9, 116.6, 62.6, 58.7, 14.4„ 
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2-^f &A2U%-bvT : 

o 
Ph 

O z>mzM 
reflux 

Q OH 

Ph N 

10 

15 

20 

ft 250 mL ( 7.21 g, 60 mmol ) , Z^mSiLZ.II 
(50%f 10.32g, 50 mmol), 55 mL, 

53°CHt, 77.06°C 
13h, 4fi#J f^iJuiiSE., WA> ffl 3x5 mL 

Zj&Zjm&fcMtif-, &40°C££^<^, 7.08g, ^63.5%, t&£: 
114-115°C „ 

!H NMR [400 MHz, CDC13]: 57.81 (d, J= 7.6 Hz, 2H ), 7.58-7.48(m, 2H), 
7.44 (t, J= 7.6 Hz, 2H), 5.81 (d, J= 7.2 Hz, 1H), 4.57 (s, 1H), 4.32 (q, J = 7.2 Hz, 
2H), 1.34 (t, J= 7.2 Hz, 3H); 13C NMR [ 100MHZ,CDC13]: 5 169.7, 168.2, 133.1, 
132.6, 128.9, 127.5, 72.9, 62.9, 14.3. 

D -2-^f &tM,^-2-(4-?£^^^)Zj®fLZ^m^&A, &A2U%-bv~Tft^: 

O OH 

-W' 
OH 

O.. 

o 

G-r^0 

0'- "OH 

Jit 

25 

ft lOmLschlenk'f tfe^7v2-^f (0.223 g, 1 
mmol), ( 0.1 mmol)( , Ari&ijiL 2,4,6-^-:^-i^) Js^Js, 
3,5-X=.|Lf^^^, yM^J- 9-EJ^ 4-^tt, 4-^tttt, 
9-#J^ 4-ffU^^ 4-^tt^J.), PhOH (0.112 g, 1.2 mmol), CH3CN2mL, 
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81.6^>,t23.5h^4fitiu£0 ^7vl.2mL7.K, 
+b^J, it/E, ^^>&W11=5:1, yfc&L 

JD^MW/^SIL £.111=3:1, &®^, 
40mg,^# 13.4%. ee = 88.1% (HPLC iHt: ChiralCEL OD-H 5fim, 4.6x250 mm 

5 feilHi, j£6)&/#^S|=90:10 1.0 lnL/min, >!£>&$. 
229 rim) „ 

*H NMR [400 MHz, CDC13]: 5 7.83 (d, J= 6.8 Hz, 2H ), 7.62-7.52 (m, 1H), 
7.44 (t, J= 7.6 Hz, 2H), 7.23 (d, J= 8.8 Hz, 2H), 6.70 (d, J= 8.4 Hz , 2H), 6.41 (s, 
1H), 5.64 (d,J= 6.8 Hz, 1H), 4.32-4.13 (m, 2H), 1.23 (t,J= 7.2 Hz, 3H); 13C NMR 

10 [lOOMHz, CDC13]: 5 171.5, 167.1, 156.7, 133.7, 132.2, 128.9, 128.7, 128.2, 127.4, 
116.2, 62.3,56.7, 14.2„ 

3 

15 

20 
ft 50 mL ^i^tfc^^Boc-NH2 (6.15 g, 52.5 mmol), ^Slt^ll 

(50%f^>», 10.29 g, 50 mmol), CHC13 15 mL, ffyg-E#, 
61.70^ >,fuiu£ 60h, 4fitiu£0 R&yhmjL* 

$£.£>SB=8:1 , #/**&, 8.02 g, ^ 73.2%, 
25 54-56 °C „ 

'HNMR [400 MHz, CDC13]: 5 5.89 (d, J= 8.0 Hz, 1H ), 5.39 (s, 1H), 4.38 (s, 
1H), 4.30-4.21 (m, 2H), 1.43 (s, 9H), 1.30 (t, J= 7.2 Hz, 3H); 13C NMR [lOOMHz, 
CDC13]: 5 169.8, 155.1, 81.1, 73. 6, 62. 6, 28.4, 14.2. 

30 DL-2-ifcT|^@MRJ!S-2-(4-^Js^Js)Sit 10 
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OH 

5 

H 0 

1 O OH 
+ 

o 

T: 
ft 25 mL ( 423.3 mg, 

1.93 mmol) TsOH (33.9 mg, 0.19 mmol), PhOH ( 218.0 mg, 2.32 mmol), CHC13 

10 2.5 mL, llh, 4fitiu£0 j*);6>&St/Z^ikZ, 11=6:1 
85.4mg,^ 15%0 

!H NMR [400 MHz, CDC13]:5 7.12 (d, 7= 8.0 Hz, 2H), 6.70 (d, 7= 7.6 Hz, 
2H), 5.66 (d, 7= 6.4 Hz , 1H), 5.17 (d, 7= 6.8 Hz, 1H), 4.16-4.07 (m,2H), 1.42 (s, 
9H), 1.16 (t, 7= 6.8 Hz, 3H); 13C NMR [lOOMHz, CDC13]:5 171.7, 156.8, 155.3, 

15 128.5, 128.1, 116.0, 80.7, 62.0, 57.4, 28.4, 14.1. 

2-ifcTft ̂: 

ft 50 mL Boc-NH2 (6.15 g, 52.5 mmol), Z.m@iLZ.m 
25 (50%f^>», 10.29 g, 50 mmol), CHC13 15 mL, ffyg-E#, 

61.70^ >,fuiu£ 60h, 4fitiu£0 , ft&faWUZ^ 
S^2JIB=8:1 , 0 #/**&, 8.02 g, ^ 73.2%, 
54-56 °C „ 

'HNMR [400 MHz, CDC13]: 5 5.89 (d, 7 = 8 Hz, 1H ), 5.39 (s, 1H), 4.38 (s, 
30 1H), 4.30-4.21 (m, 2H), 1.43 (s, 9H), 1.30 (t, 7= 7.2 Hz, 3H); 13C NMR [lOOMHz, 

CDC13]: 5 169.8, 155.1, 81.1, 73. 6, 62. 6, 28.4, 14.2. 

20 Y-oi >L1X 
NH2 reflux 0 fj If 

O 
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o OH 

^0' "N" 
H 

OH 

D, 

r, ,0 0^c// 
•" "OH 

OH 

AM 
kit o O" N 

H O 

ft 25mL (0.44 g, 2 
5 mmol), 0.2 mmol (Ar ilttjiL 2,4,6-^-:^-i^) Js^Js, 3,5-

9-EJ^ 4-^^, 4-^tttt, 9-
4-fftJJ?^ 4-^tttt), ^(0.23g, 2.4 mmol), £J# 10 mL, 

81.6^>,fuiu£ 1215 , 4fitiu£0 Jf];6 Sit 
Bt/^&^=70:10:5 g, 16.9%, ee = 

10 93.6% (HPLC iHt: ChiralCEL OD-H 5fim, 4.6x250 mm 
@f=92.5:7.5 0.5 mL/min, 229nm)0 

!H NMR [400 MHz, CDC13]: 5 7.14 (d, 7= 7.6 Hz, 2H ) , 6.72 (d, 7= 8.4 Hz, 
2H), 5.62 (d, 7 = 6 Hz, 1H), 5.18 (d, 7= 6.8 Hz, 1H), 4.20-4.09 (m, 2H), 1.43 (s, 
9H), 1.18 (t, 7= 6.8 Hz, 3H); 13C NMR [lOOMHz, CDC13]:8 171.8, 156.6, 155.4, 

15 128.6, 128.3, 116.0, 80.7, 62.0, 57.4, 28.5, 14.2„ 

4 

ft lOOmL ^£^$1 1.88g (20mmol), 1.63g(24mmol), 
30mL, 3.1 mL(24 mmol), 40"C 46 <hH, 4f 

25 iLj5j£0 , Jf] >& iiilii i±! / Jo 0.56g, 
>f^, J&if 17% o 
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1HNMR [400 MHz, CDC13]:57.31-7.27 (m, 2H), 7.02 (t, J = 7.6 Hz, 1H), 6.92 

(d, J = 8.0 Hz, 2H), 0.34 (s, 9H); 13C NMR [lOOMHz, CDC13]: 5 155.4, 129.6, 
121.6, 120.3, 0.4„ 

5 2-£>T : 

n nH o o zmum n i 
Jl + o 1 /^N'T ^ 

O 

ft ( 1.47 g, 25mmol) (50% 
10 5.35 g, 26.25mmol), 20 mL„ 77.06'°C 45h fc, 

rf^^^.25°C, 450C^-^-f^llh0 

62% „ 
*HNMR [400MHz, CDC13]: 5 6.99 (d, 7 = 6.4 Hz,lH ), 5.65-5.50 (m, ,1H), 

4.69 (d, 7= 5.6 Hz, 1H), 4.27 (q, 7= 7.2 Hz, 2H), 2.04 (s, 3H), 1.31 (t, 7= 7.2 Hz, 
15 3H)„ 

,Ar I JTT 
20 I . 

O OH O 

-AS"V°^ + [M " 
a H o 

25 i$J <£=5mm, 1= 180mm 2-^Mtt 2-&^ZMX$® 
16.1mg ( O.lmmol), O.Olmmol ( Ar it tjIL ^-Js, 2,4,6-5--^-

3,5--X=. 9-EJ^ 4-^tt, 4-
9-#J^ 4-¥#LSJ£^ =-20mg 

(0.12mmol), CD3CN 0.6mL,^ 60°C iu£ 29 <Mfr, 80°C iu£ 19 <hH, 
30 £,@£^01=4: 5 
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5mg, ^#21.1%o ee=97.4%„ (HPLC iMt: chiralPAKAD-H 5fim, 4.6x250mm 

1.0 mL/min, 
229 nm )„ 

!H NMR [400 MHz, CDC13]: 5 7.17 (d, J= 8.4 Hz, 2H), 6.73 (d, J= 8.8 Hz, 
5 2H), 6.56 (d, J = 6.4 Hz, 1H), 6.44(s,lH),5.46 (d, J= 6.8 Hz, 1H), 4.32-4.10 (m, 

2H), 2.04 (s, 3H), 1.21 (t, J= 7.2 Hz, 3H)0 

15 
1^3 10 mL schlenk 

99.3 mg ( 0.42mmol) , 6NjkSlL2mL, ffyg-E#, 60°CiU£ 45h, 4fitiu£, it 
#&&®^66.8mg, 95%„ [a]D20=-99.7°(c = 1.0, 7jC)0 

!H NMR [400 MHz, D20]: 57.35 (d,J= 8.8 Hz, 2H ) , 6.96 (d, J= 8.8 Hz , 
20 2H), 5.09 (s, 1H); 13C NMR [lOOMHz, D20]: 5 171.3, 157.1, 129.8, 123.4, 116.3, 

56.2„ 

25 

%&&) 5 
2- z>mm^-2-0^ •. 

0 OH mm 
O* N 

ft 50 mL ( 1.47 g, 25mmol) (50% 
5.35 g, 26.25mmol), ^®§)20mLo 56.2°C 45h fc, 

^.25°C, 45°C^-^-f^ llho & $#- 1.76g, 
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43.82%„ 
*HNMR [400MHz, CDC13]: 5 6.82 (s, 1H ), 5.61-5.55 (m, ,1H), 4.40-4.20 (m, 

3H), 2.05 (s, 3H), 1.33 (t, J= 7.2 Hz, 3H)0 

ft 25mL 161mg( lmmol), 
^^J-f'^S^O.Olmmol ( Ar it £l IU 2,4,6-=-3,5-X=. 

9-EJ^ 4-^tt, 4-^tttt, 9-#J^ 
4-ffU^^ 4-^tt^^), 423mg ( 4.5mmol), CDCl36mL, ^ 50°Cit 
^42.5'J^Ht, 62°Ciu£ 46.5 
/*&, f @f=25:25:l 16 mg , 7%„ 
ee=93.1%„ (HPLC iHt: chiralPAK AD-H 5fim, 4.6x250mm iW£/ 

ft §f-=9:1 7*7 , >jiii^7 1.0 mL/min, Jt229 nm )„ 
!H NMR [400 MHz, CDC13]: 5 7.15 (d, J= 7.6 Hz, 2H ), 6.71 (d, J= 8.4 Hz, 

2H), 6.59 (s, 1H), 5.46 (d, J= 6.8 Hz, 1H), 4.29-4.06 (m, 2H), 2.04 (s, 3H), 1.21 (t, 
J= 7.2 Hz, 3H) 

o 

0 

• HCI 

** -COOH 
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ft 10 mL schlenk 
99.6 mg ( 0.42mmol) , lNlkglL2mL, 60 °C iL£ 45h, J. 80°C 
AM 13.5h, 99°CAM llh, 1fjtAM, AJ&fefc-f, 
70.0 mg, ^#99%o [a]D20=-85°(c = 1.0, TK), 

!H NMR [400 MHz, D20]: 57.34 (d, 7 = 8.8 Hz, 2H ) , 6.95 (d, 7 = 8.4 Hz , 
2H), 5.06 (s, 1H)0 

6 

o 
N:H '2 

O °^A, %Z4U O OH 
0, 

Q" l§t£ O 

ft 50 mL ( 1.47 g, 25mmol) (50% 
5.35 g, 26.25mmol), ll#20mLo 61.7°C WfaAjsL 45h fc, 

JL 25 °C, WM, 45°C^-^-f^ llho &$#- 2.00g, 
^41^ 50%) c 

*HNMR [400MHz, CDC13]: 5 6.84 (s, IH), 5.65-5.50 (m, IH), 4.38 (d, 7= 5.6 
Hz ,1H), 4.29 (q, 7=7.2 Hz, 2H), 2.05 (s, 3H), 1.33 (t,7=7.2 Hz, 3H)0 

.Ar 

>0 

,0 

O OH A-Ca. 
H o 

'O-ef^ 
"-OH OH 

OH m 
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lOOmL =. a 2-Z^0t^^-2-

( 1.932g , 12 mmol), 0.1 mmol ( % t Ar it tj 
IU 2,4,6-=-#P^:£^ 3,5--X=. 
9-EJs, 4-3£#ljL 4-^tt^Js, 9-#J>, 4-f|y!^jL 4-^tt^Js), #1®^ 

5 (0.94g, 10 mmol), £J# 50mL, AjsLfefe SVC AM. 34 <Mfr, 
1.47g, ^#62%, 147- 148°C, ee =90% 0 (HPLC iHt: 

chiralPAK AD-H 5|im, 4.6><250mm , iE- ZJ^SLIIT ^ §f=9:1 7*7 
7*7 l.OmL/min, 229nm)„ 

!H NMR [400 MHz, CDC13]: 5 7.17 (d, J= 8.4 Hz, 2H), 6.73 (d, J= 8.4 Hz, 
10 2H), 6.58 (d, J= 6.4 Hz, IH), 5.47 (d, J= 6.8 Hz, IH), 4.27-4.10 (m, 2H), 2.04 (s, 

3H), 1.21 (t, J= 7.2 Hz, 3H); 13C NMR [100 MHz, CDC13]: 5 171.4, 170.0, 156.5, 
128.7, 128.4, 116.1, 62.2, 56.3, 23.4, 14.2„ 

ft 10 mL schlenk ftM^A D-2- ^@£^00 
99.3 mg ( 0.42mmol) , 6NjkSlL2mL, ffyg-E#, 60VAM 45h, 4fitAM, A 
J&fefc-f, #&&®^66.8mg, ^#95%o [a]D20=-99.7°(c = 1.0, TK), 

25 !H NMR [400 MHz, D20]: 57.35 (d, J = 8.8 Hz, 2H ) , 6.96 (d, J = 8.8 Hz , 
2H), 5.09 (s, IH); 13C NMR [lOOMHz, D20]: 5 171.3, 157.1, 129.8, 123.4, 116.3, 
56.2„ 

%&&) 7 
30 2-: 
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ft 50 mL ( 1.47 g, 25mmol) (50% 
5.35 g, 26.25mmol), E9l/Ap&20mLo 65°C ® yMJLjsi 45h &, Pf 

M-y&M- 25°C, 45°C^-^-f ^ llhD &$#- 1.85g, 
47.13%c 

*HNMR [400MHz, CDC13]: 5 6.83 (s, IH ), 5.65-5.50 (m, IH), 4.45-4.21 (m, 
3H), 2.05 (s, 3H), 1.33 (t, J= 7.2 Hz, 3H)0 

,Ar 

,0 
TO.pf 

O OH 
.0. 

'"'OH OH 

ill! 

lOOmL =. a2-
( 1.932g , 12 mmol), 0.1 mmol ( % t Ar it ft 

IU 2,4,6-=-#P^:£^ 3,5--X=. 
9-EJs, 4-3£#ljL 4-^tt^Js, 9-#J>, 4-f|y!^jL 4-^tt^Js), #1®^ 
(0.94g, 10 mmol), £J# 50mL, AjsLfefe SVC AM. 34 

1.67g, >\t^62%, 147- 148°C, ee =90% 0 (HPLC iHt: 
chiralPAK AD-H 5|im, 4.6><250mm , IE- i^j @f=9:1 7*7 , vjflii 
7*7 l.OmL/min, ^^^.^^.^-7*7 229nm)„ 

!H NMR [400 MHz, CDC13]: 5 7.17 (d, J= 8.4 Hz, 2H), 6.73 (d, J= 8.4 Hz, 
2H), 6.58 (d, J= 6.4 Hz, IH), 5.47 (d, J= 6.8 Hz, IH), 4.27-4.10 (m, 2H), 2.04 (s, 
3H), 1.21 (t, J= 7.2 Hz, 3H); 13C NMR [100 MHz, CDC13]: 5 171.4, 170.0, 156.5, 
128.7, 128.4, 116.1, 62.2, 56.3, 23.4, 14.2„ 
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ft 25 mL D-2-&$GAM~-2-(4-&M~^M~)&$L&®% 0.807g 
10 ( 3.4mmol) , 6N ML& 12mL, 60°CAM 14 <hH 40 

j2L,JgLj2L%L$t-f,ft 3N pH 7*7 5.5,#&&®#s0.245g, ^#43.2%o 
[a]D20= -156.6°(c = 1.0, IN &^)0 'HNMR [400 MHz, D20]: 57.20 (d,J= 8.4 Hz, 
2H ), 6.81 (d, J= 8.4 Hz , 2H), 5.00 (s, 1H)„ 

15 8 
2- z>mm^-2-0^ ZjS&Zjffitf&A, 

,ANH - °^A0^\ IT.,. * 
20 

T: 
ft 50 mL ( 1.47 g, 25mmol) (50% 

2.55 g, 12.5mmol), f^20mL„ m.6"C 30 
JL 20°C, WM, 50°C^-^-f^6ho 1.73g, 

25 85.76%, 
'HNMR [400MHz, CDC13]: 5 7.30 (d, J= 6.8 Hz, IH ), 5.58 (d, J= 7.6 Hz, 

IH ), 5.40 (s, IH), 4.27-4.21 (q, J = 7.2 Hz 2H), 2.02 (s, 3H), 1.29 (t, J = 7.2 Hz, 
3H)„ 
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Ar 

OH 

O OH 

G m 
Q 

lOOmL =. a 2- &&M&-2-
( 1.932g , 12 mmol), 0.1 mmol ( ^ t Ar it tj 

5 IU 2,4,6-=-#P^:£^ 3,5--X=. 
9-EJs, 4-3£#ljL 4-^tt^Js, 9-#J>, 4-f#y^jL 4-^tt^Js), 
(0.94g, 10 mmol), £J# 50mL, AjsLfefe SVC AM. 34 <Mfr, 

1.47g, ^#62%, 147- 148°C, ee =90% 0 (HPLC iMt: 
chiralPAK AD-H 5|im, 4.6><250mm , IE- ZJ^SLITT ^ §f=9:1 7*7 , vjflii 

10 7*7 l.OmL/min, 229nm)„ 
!H NMR [400 MHz, CDC13]: 5 7.17 (d, 7= 8.4 Hz, 2H), 6.73 (d, 7= 8.4 Hz, 

2H), 6.58 (d, 7= 6.4 Hz, IH), 5.47 (d, 7= 6.8 Hz, IH), 4.27-4.10 (m, 2H), 2.04 (s, 
3H), 1.21 (t, 7= 7.2 Hz, 3H); 13C NMR [100 MHz, CDC13]: 5 171.4, 170.0, 156.5, 
128.7, 128.4, 116.1, 62.2, 56.3, 23.4, 14.2„ 

15 

20 HGI 

llf0 
H ji 0 

H2N' 'COOH 

25 -& T: 
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10 mL schlenk 
99.6 mg ( 0.42mmol) , lNlkglL2mL, 60 °C iL£ 45h, J. 80°C 
AM 13.5h, 99°CAM llh, 1fjtAM, AjsLfefc-f, 
70.0 mg, 99%„ [a]D20= -85°(c = 1.0, TK), 

5 !H NMR [400 MHz, D20]: 57.34 (d, J = 8.8 Hz, 2H ) , 6.95 (d, J = 8.4 Hz , 

2H), 5.06 (s, 1H)„ 

Ws _t &}—# & 

O 
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#] & 

T-frW: 
5 #3f. 1: fc.% —ilMf'J ^ ^ II £JH 

Cs-Cjo^Hr^'K 
#3t2: 

k£4&&fyi, Zkffi-kvikNl 
10 PJf^; C5-Cwm£feM; #fi£ 

#p£-H±Slu& t) D-^SlL L-M&&* D-#|3^$SlL 
L-#|3^SlL L-JMA D-Jt#JlL J->t£^®k, P/r&rt^'te&L&tl f*£®k, *t 
f«@k. ^-0Lf*Mk. mk. ML®k; 

o 

^IV ^V ^Vl 
25 

&t> R1 &£i £>sfcj- ^fgsfej^ fssM&S^ 
R2ittjf^, R3i&t]I^ 

30 1:0.5 ~ 1:2.1„ 
3, l , #3f. l 

&#]}&&% 25 ~ 110.6°C, ft&-%&$* fcAjsLtf) ft t*\% 0.5 ~ 144h„ 
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4, #j$L2t^IW^^ 
1:0.2~ 1:5 „ 

°isKV ft M 1 ~ 200:1 „ 
6, mzM 

M tfj40 ~ 82°C , ft^L%z\»M-$LAM tfj Bt N % 13.5 ~ 96h„ 

#3f. 1: fc.% —ilMf'J ^ ^ II #f JKJII 
AM, #fi£|l—ij 

c5~c10^^^J, 
#3t2: 

2£%J4PAVI 
PJf^l C5-C10^H:^; #TJ£ 
S^-f'l"±S^#-f'l-±S^, ^ii-f'l-iS^itij L->g;6^ D-#|3^$SlL 
L-#|3^SlL LJ##JlL -f'l-i^lS^, #fi£#-H±g£i&tl ?*£SlL *t 
f^SlL ^tSlL «; 

O 
R1-NH2 o 

5KJII 

OH 
R 

^IV ^V £M 

&t> fgy&s^ 
R2itijf^, R3^IL; 

#3^3: jf]@^i/^ pHl£<2, 
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ffltb t ̂  pH5.2 ~ 5.6 ?P#; 

COOH 

A I . 
8, f, #3^3 

>^^7 60 ~ 100 °C0 

9, mux.^^7 #3fL 3 t#fi«u&t)lkglL 

10, 7 3 ^ £j Eli, 
jt#), ILfU£4>p, 4M<-o 


