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1. General Methods

NMR spectra were recorded with tetramethylsilane as the internal standard. Column
chromatography was performed using silica gel (200-300 mesh) eluting with ethyl acetate and
petroleum ether. TLC was performed on glass-backed silica plates. Optical rotations were
measured at 589 nm at 20 °C. Enantiomeric excess was determined by HPLC analysis on
Chiralpak AD, IC and Chiralcel OD columns. DCE was distilled from CaH,. All other chemicals
were used without purification as commercially available. Cinchona alkaloids catalysts la—1d
were purchased from Aldrich Chemical Company. The substrates 3-substituted oxindoles' 2 and
Morita-Baylis-Hillman carbonates® 3 were prepared according to the procedures previously

reported.

2. General procedure for the asymmetric allylic alkylation of oxindoles with
Morita-Baylis-Hillman carbonates:

N-Boc-3-substituted oxindole 2 (0.1 mmol), Morita-Baylis-Hillman carbonate 3 (0.2 mmol) and
catalyst (DHQD),AQN 1a (8.6 mg, 10 mol %) were stirred in dry DCE (1 mL) at 35 °C for a
specified reaction time. When the reaction was complete, the reaction mixture was concentrated
and the residue was purified by flash chromatography on silica gel (petroleum ether/ethyl acetate

=50:1) to give compound 4. The analytic data were related to the major diastereomer.

Ph 4a 98% vyield; [o]p® = -134.0 (c = 1.45 in EtOAc); 85:15 dr,

Ph? - COOMe determined by 'H NMR; 93% ee, determined by HPLC analysis
©\/I\Q( [Daicel chiralcel OD, n-hexane/i-PrOH = 95/5, 1.0 mL/min, A = 254
Boc nMm, tmgjor = 10.06 min, tyiner = 17.21 min]; "H NMR (400 MHz, CDCls):

§ = 7.72-7.61 (m, 2H), 7.50-7.47 (m, 2H), 7.35-7.22 (m, 6H), 7.07-7.03 (m, 2H), 6.94-6.90 (m,
2H), 6.22 (s, 1H), 5.52 (d, J = 1.2 Hz, 1H), 5.42 (s, 1H), 3.43 (s, 3H), 1.52 (s, 9H) ppm; °C NMR
(50 MHz, CDCLy): § = 175.4, 166.1, 146.8, 140.2, 140.1, 137.4, 137.2, 129.8, 128.8, 128.3, 127.9,
127.2, 127.0, 123.7, 115.0, 84.1, 60.4, 53.9, 51.9, 28.0 ppm; ESI-HRMS: calcd. for
C30H2sNOs+Na 506.1943, found 506.1951.

Ph  coome 4b 91% yield; [a]p™ = -15.23 (¢ = 0.35 in EtOAc); 79:21 dr, determined
by 'H NMR; 94% ee, determined by HPLC analysis [Daicel chiralpak IC,
n-hexane/i-PrOH = 80/20, 1.0 mL/min, A = 254 nm, tmajor = 32.78 min,
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tminor = 10.98 min]; "H NMR (400 MHz, CDCls): 8 = 7.70 (d, J = 7.6 Hz, 1H), 7.62-7.59 (m, 2H),
7.32-7.22 (m, 4H), 7.14-6.93 (m, 9H), 6.70 (d, J = 6.4 Hz, 2H), 6.53 (d, J = 8.0 Hz, 1H), 6.21 (s,
1H), 5.57 (d, J = 1.2 Hz, 1H), 5.51 (s, 1H), 4.81 (d, J = 16.0 Hz, 1H), 4.48 (d, J = 16.0 Hz, 1H),
3.41 (s, 3H) ppm; °C NMR (50 MHz, CDCls): & = 176.9, 168.3, 143.4, 140.6, 138.3, 138.0, 137.9,
136.3, 135.3, 130.1, 128.5, 128.3, 128.1, 127.9, 127.7, 127.5, 127.4, 127.2, 126.9, 121.9, 109.6,
60.1, 53.1, 51.8, 43.9, 29.7 ppm; ESI-HRMS: calcd.forC;,H,7NO3+Na 496.1889, found 496.1883.

= 4¢c 94% yield; [a]p™ = -85.8 (c = 0.61 in EtOAc); 81:19 dr, determined
© by '"H NMR; 96% ee, determined by HPLC analysis [Daicel chiralcel
= OD, n-hexane/i-PrOH = 98/2, 1.0 mL/min, A = 254 nm, tmajor = 6.97

L COOMe min, tminer = 27.35 min]; "H NMR (400 MHz, CDCl;): & = 7.71 (d, J =
©\/g 7.6 Hz, 1H), 7.62 (dd, J = 1.2, 7.6 Hz, 1H), 7.47-7.42 (m, 2H),
NBOC 7.31-7.23 (m, 4H), 6.92-6.87 (m, 2H), 6.77-6.71 (m, 3H), 6.22 (s, 1H),
5.52 (d, J= 1.6 Hz, 1H), 5.40 (s, 1H), 3.45 (s, 3H), 1.54 (s, 9H) ppm; °C NMR (50 MHz, CDCl;):
§=175.3,167.9, 164.2, 159.4, 146.7, 140.1, 139.9, 137.2, 133.0, 131.5, 131.4, 128.9, 128.4, 128.1,

127.7, 127.6, 127.1, 123.8, 115.1, 114.7, 114.3, 84.3, 60.4, 53.1, 51.9, 28.0 ppm; ESI-HRMS:
calcd. for C30HosFNOs+Na 524.1849, found 524.1844.

al 4d 90% vyield; [a]p®™® = -155.2 (¢ = 0.46 in EtOAc); 81:19 dr,

©/ determined by 'H NMR; 94% ce, determined by HPLC analysis

ph? : COOMe [Daicel chiralcel OD, n-hexane/i-PrOH = 95/5, 1.0 mL/min, A = 254
©\/®( nm, tmajor = 5.24 min, tminer = 17.94 min]; '"H NMR (400 MHz, CDCl5):
NBoc 0=7.73(d,J=7.6 Hz, 1H), 7.60 (dd, J = 1.2, 7.6 Hz, 1H), 7.45-7.42

(m, 2H), 7.30-7.21 (m, 5H), 7.07-6.80 (m, 3H), 6.78-6.77 (m, 1H),
6.26 (s, 1H), 5.54 (d, J = 1.2 Hz, 1H), 5.39 (s, 1H), 3.47 (s, 3H), 1.55 (s, 9H) ppm; *C NMR (50
MHz, CDCls): & = 171.2, 163.7, 163.0, 144.7, 136.0, 135.4, 135.1, 134.5, 134.0, 133.9, 133.1,
129.5, 125.9, 125.0, 124.8, 124.6, 124.4, 124.1, 123.8, 123.7, 123.2, 123.0, 119.8, 111.1, 80.4,
56.5,49.4, 48.0, 23.9 ppm; ESI-HRMS: calcd. for C30HosCINOs+Na 540.1554, found 540.1551.

@ 4e 50% yield; [a]p™ = +69.8 (¢ = 0.40 in EtOAc); 92:8 dr, determined
2 No, by '"H NMR; 92% ee, determined by HPLC analysis [Daicel chiralcel

Ph? - COOMe OD, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, tmajor = 10.50
QfNQW Min, tminor = 8.79 min]; "H NMR (400 MHz, CDCls): & =7.77 (d, J =

\
Boc
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8.4 Hz, 1H), 7.70-7.53 (m, 3H), 7.39-7.18 (m, 9H), 6.25 (s, 1H), 6.11 (s, 1H), 5.44 (s, 1H), 3.35 (s,
3H), 1.57 (s, 9H) ppm; °C NMR (100 MHz, CDCl3): & = 175.1, 167.0, 150.5, 148.8, 139.5, 139.0,
136.8, 132.4, 132.1, 131.5, 129.0, 128.9, 128.4, 128.1, 127.9, 127.7, 126.5, 124.4, 124.2, 115.0,
84.6, 59.8, 51.9, 47.1, 28.0 ppm; ESI-HRMS: calcd. for C;0HsN,O;+Na 551.1794, found
551.1798.

oN 4f 85% yield; [a]p™® = -192.9 (c = 0.81 in EtOAc); 83:17 dr, determined
©/ by 'H NMR; 92% ee, determined by HPLC analysis [Daicel chiralpak

Ph : AD, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, tmajor = 8.33

3 COOMe o

@g min, tminor = 9.97 min]; "H NMR (400 MHz, CDCl3): & = 7.66 (d, J =
N 8.0 Hz, 1H), 7.45-7.41 (m, 3H), 7.36-7.28 (m, 4H), 7.17-7.10 (m, 3H),
Boc 7.02-6.94 (m, 2H), 6.48 (s, 1H), 5.97 (s, 1H), 5.32 (s, 1H), 3.65 (s, 3H),

1.59 (s, 9H) ppm; *C NMR (50 MHz, CDCls): § = 175.4, 166.8, 139.0, 138.2, 137.8, 137.3, 134.3,

133.3, 131.0, 130.5, 129.3, 129.0, 128.8, 128.3, 127.8, 127.6, 125.4, 125.0, 124.3, 116.6, 115.0,

111.7, 84.7, 60.4, 53.1, 52.3, 28.0 ppm; ESI-HRMS: calcd. for C3;H2sN>Os+Na 531.1896, found
531.1896.

Cl 49 84% vyield; [o]p™ = -117.26 (¢ = 0.45 in EtOAc); 85:15 dr,

©/CI determined by 'H NMR; 95% ee, determined by HPLC analysis

2 [Daicel chiralpak AD, n-hexane/i-PrOH = 98/2, 1.0 mL/min, A = 254

Ph? : COOMe nm, tmgjor = 13.41 min, tminor = 20.24 min]; '"H NMR (400 MHz, CDCls):
O:\Q( 0=17.73(d, J=8.0 Hz, 1H), 7.59 (dd, J = 0.8, 7.6 Hz, 1H), 7.44-7.23

Boc (m, 8H), 7.18-7.06 (m, 2H), 6.79 (dd, J = 2.0, 8.4 Hz, 1H), 6.27 (s, 1H),
5.54 (d, J = 1.6 Hz, 1H), 5.36 (s, 1H), 3.48 (s, 3H), 1.56 (s, 9H) ppm; '°C NMR (50 MHz, CDCls):
§=175.3, 167.6, 146.7, 140.1, 139.2, 137.7, 137.1, 132.0, 131.3, 130.5, 130.1, 129.6, 129.3, 128.6,
128.1, 128.0, 127.0, 124.1, 115.3, 84.7, 60.3, 52.9, 52.2, 26.1 ppm; ESI-HRMS: calcd. for
C30H27C1LNOs+Na 574.1164, found 574.1158.

by 'H NMR; 95% ee, determined by HPLC analysis [Daicel chiralpak
Ph AD, n-hexane/i-PrOH = 98/2, 1.0 mL/min, A = 254 nm, tyajor = 8.61

z COOMe
©j©f Min, tminer = 13.04 min]; 'H NMR (400 MHz, CDCLy): § = 7.71 (dd, J =
N

! 1.2, 8.4 Hz, 1H), 7.62 (dd, J = 1.2, 8.0 Hz, 1H), 7.51-7.46 (m, 2H),

: Me 4h 96% yield; [a]p®® =-71.2 (c = 0.87 in EtOAc); 86:14 dr, determined

S4



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009

7.35-7.22 (m, 5H), 6.95-6.87 (m, 2H), 6.71-6.66 (m, 2H), 6.21 (s, 1H), 5.51 (d, J = 1.2 Hz, 1H),
5.38 (s, 1H), 3.43(s, 3H), 2.13 (s, 3H), 1.52 (s, 9H) ppm; °C NMR (50 MHz, CDCLs): & = 175.4,
166.2, 146.8, 140.3, 140.1, 137.3, 137.2, 137.0, 130.6, 128.7, 128.3, 127.7, 127.6, 127.5, 127.3,
126.7, 126.1, 123.6, 115.0, 84.0, 60.4, 53.9, 51.9, 28.0, 21.2 ppm; ESI-HRMS: calced. for
C31H3NOs+Na 520.2100, found 520.2108.

OMe 4i 71% yield; [o]p™ = -135.4(c = 0.86 in EtOAc); 90:10 dr, determined
by 'H NMR; 97% ee, determined by HPLC analysis [Daicel chiralpak
< IC, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A = 254 nm, tmajor = 8.55

P A COOMe min, tn = 9.96 min]; "H NMR (400 MHz, CDCly): & = 7.72 (d, J =
O:\;EW 72 Hz, 1H), 7.62 (dd, J = 0.8, 7.6 Hz, 1H), 7.49-7.46 (m, 2H),
Boc 7.30-7.21 (m, 5H), 6.83-6.80 (m, 2H), 6.60-6.55 (m, 2H), 6.17 (s, 1H),

5.49 (d, J = 1.2 Hz, 1H), 5.36 (s, 1H), 3.69 (s, 3H), 3.43 (s, 3H), 1.52 (s, 9H) ppm; 1*C NMR (50
MHz, CDCL): 8 = 175.4, 166.2, 158.4, 146.8, 140.4, 140.2, 137.3, 130.9, 129.1, 128.7, 128.2,
1276, 1272, 123.6, 115.0, 113.0, 84.0, 60.4, 55.0, 53.2, 51.8, 27.9; ESI-HRMS: calcd. for

C31H3:NOg+Na 536.2049, found 536.2058.

4j 94% yield; [a]p™® = +14.33 (c = 0.33 in EtOAc); 79:21 dr, determined

@S by 'H NMR; 90% ee, determined by HPLC analysis [Daicel chiralcel OD,

Ph S COOMe 1 exane/i-PrOH = 95/5, 1.0 mL/min, % = 254 nm, tmgor = 27.17 min,
©\/g tminor = 10.41 min]; '"H NMR (400 MHz, CDCl3): 6 = 7.85 (t, J = 8.4 Hz,
NBoc 1H), 7.64-7.55 (m, 2H), 7.44-7.34 (m, SH), 7.08-7.02 (m, 1H), 6.80-6.78

(m, 1H), 6.620-6.61 (m, 1H), 6.39-6.38 (m, 1H), 6.24 (s, 1H), 5.74 (s, 1H), 5.62 (s, 1H), 3.41 (s,
3H), 1.58 (s, 9H) ppm; >C NMR (50 MHz, CDCls): & = 175.0, 166.8, 149.0, 140.6, 140.2, 138.1,
129.0, 128.4, 128.3, 128.2, 127.9, 127.6, 126.7, 126.6, 126.2, 125.2, 123.9, 115.1, 84.4, 72.1, 60.5,
52.4,47.6, 28.0 ppm; ESI-HRMS: calcd. for Cy3H,7NOsS+Na 512.1508, found 512.1517.

Me 4k 75% vyield; [a]p™ = -96.31 (¢ = 0.39 in EtOAc); 82:18 dr,
@ determined by 'H NMR; 88% ee, determined by HPLC analysis

2 Eh COOMe [Daicel chiralpak AD, n-hexane/i-PrOH = 95/5, 1.0 mL/min, A = 254
©\/©( nm, tmajor = 6.74 Min, tminer = 17.23 min]; 'H NMR (400 MHz, CDCls):
N 6=17.70 (d, J = 8.4 Hz, 1H), 7.61 (dd, J = 0.8, 7.6 Hz, 2H), 7.36-7.19

(m, 4H), 7.14-6.94 (m, 5H), 6.92-6.90 (m, 2H), 6.22 (s, 1H), 5.54 (d, J

= 1.2 Hz, 1H), 5.38 (s, 1H), 3.44 (s, 3H), 2.30 (s, 3H), 1.52 (s, 9H) ppm; *C NMR (50 MHz,
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CDCl;): & = 175.5, 166.1, 140.1, 137.3, 134.4, 129.8, 129.0, 128.7, 128.3, 128.1, 127.7, 127.4,
127.2, 127.0, 126.8, 123.7, 115.0, 84.0, 60.2, 53.8, 51.9, 28.0, 20.9 ppm; ESI-HRMS: calcd. for
C31H3:NOs+Na 520.2100, found 520.2100.

E 41 90% yield; [a]p®’ = -166.0 (c = 0.75 in EtOAc); 81:19 dr, determined

@ by '"H NMR; 93% ee, determined by HPLC analysis [Daicel chiralpak

% : COOMe AD, n-hexane/i-PrOH = 95/5, 1.0 mL/min, A = 254 nm, tmajor = 6.53

©\/®f Min, tminer = 9.86 min]; 'H NMR (400 MHz, CDCly): 8 = 7.71 (d, J =

NiBoc 7.6 Hz, 1H), 7.60 (dd, J = 0.8, 7.6 Hz, 1H), 7.50-7.44 (m, 2H),

7.37-7.33 (m, 1H), 7.27-7.25 (m, 1H), 7.10-6.93 (m, 7H), 6.23 (s, 1H),

5.52(d, J=1.6 Hz, 1H), 5.35 (s, 1H), 3.46 (s, 3H), 1.52 (s, 9H) ppm; °C NMR (50 MHz, CDCl5):

0=175.4,166.0, 164.8, 146.7, 140.2, 140.0, 137.0, 133.0, 130.2, 130.0,129.8, 129.0, 128.7, 127.8,

127.2, 127.1, 126.1, 123.6, 115.3, 115.2, 114.7, 84.3, 59.8, 54.1, 52.0, 28.0 ppm; ESI-HRMS:
calcd. for C3oHosFNOs+Na 524.1849, found 524.1836.

Ph 4m 82% yield; [a]p™® = -117.45 (c = 0.47 in EtOAc); 89:11 dr,

Me Ph‘- - COOMe  determined by 'H NMR; 94% ee, determined by HPLC analysis
w [Daicel chiralpak AD, n-hexane/i-PrOH = 95/5, 1.0 mL/min, A =
Boc 254 1M, tygjor = 5.58 MiN, tminer = 8.28 min]; 'H NMR (300 MHz,

CDCl3): & = 7.60-7.41 (m, 4H), 7.30-6.91 (m, 9H), 6.22 (s, 1H), 5.53 (s, 1H), 5.40 (s, 1H), 3.44 (s,
3H), 2.43 (s, 3H), 1.52 (s, 9H) ppm; °C NMR (75 MHz, CDCls): & = 175.5, 168.1, 148.8, 140.2,
137.8, 137.5, 137.4, 133.2, 129.8, 129.3, 128.5, 128.2, 127.8, 127.7, 127.6, 127.5, 127.0, 114.8,
83.9, 60.5, 53.8, 51.9, 28.1, 21.4 ppm; ESI-HRMS: calcd. for Cs;;H3NOs+Na 520.2100, found
520.2106.

Ph 4n 80% yield; [a]p’ = -117.8 (¢ = 0.54 in EtOAc); 87:13 dr,

F A COOMe  4etermined by 'H NMR; 95% ee, determined by HPLC analysis
\@9( [Daicel chiralcel OD, n-hexane/i-PrOH = 95/5, 1.0 mL/min, A = 254
Boc M, tigjor = 7.58 MiN, tmnor = 11.63 min]; 'H NMR (400 MHz,

CDCl3): 6 =7.71 (q, J = 4.8 Hz, 1H), 7.47-7.44 (m, 2H), 7.37-7.24 (m, 4H), 7.09-7.01 (m, 4H),
6.94-6.91 (m, 2H), 6.23 (s, 1H), 5.48 (d, J = 1.2 Hz, 1H), 5.41 (s, 1H), 3.44 (s, 3H), 1.52 (s, 9H)
ppm; C NMR (50 MHz, CDCls): & = 175.0, 167.9, 161.7, 156.9, 146.7, 139.7, 136.9, 136.2,
129.7, 128.5, 128.0, 127.9, 127.6, 127.4, 127.2, 116.4, 116.2, 115.6, 115.2, 114.9, 114.4, 84.3, 60.7,
53.8,51.9, 28.0 ppm; ESI-HRMS: calcd. for C3oH,sFNOs+Na 524.1849, found 524.1844.
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40 79% yield, [a]p”’ = +6.4 (c = 0.75 in EtOAc); 63:37 dr, determined

A cooMe by the isolated yields of two isomers; 86% ee, determined by HPLC
©\/QW analysis [Daicel chiralpak AD, n-hexane/i-PrOH = 90/10, 1.0 mL/min,

N\BOC A= 254 nMm, tmgjor = 9.34 Min, tminor = 11.52 min]; 'H NMR (400 MHz,
CDCl3): 6 = 7.50-7.43 (m, 2H), 7.27-7.17 (m, 7H), 7.01-6.92 (m, 3H), 6.69 (d, J = 7.2 Hz, 2H),
6.36 (s, 1H), 5.75 (s, 1H), 4.97 (s, 1H), 3.70 (s, 3H), 3.35 (d, J = 12.8 Hz, 1H), 2.94 (d, J = 12.8
Hz, 1H), 1.46 (s, 9H) ppm; "C NMR ( 50 MHz, CDCl): & = 176.2, 167.9, 148.5, 140.1, 139.8,
138.1, 134.8, 130.2, 129.9, 128.9, 128.4, 128.2, 128.1, 127.5, 127.3, 126.5, 124.0, 123.7, 114.7,
83.7, 57.7, 52.3, 51.9, 44.4, 27.9 ppm; ESI-HRMS: calcd. for Cs;;H;3;NOs+Na 520.2100, found
520.2105.

Synthesis of N-Tos derivative 6

Ph  cooMe
Ph Ph coOMe Pl cOOMe
Ph % Phc =
O TtraDCM NaH, TosCl
_TFADCM o /L O, 0

\

Boc 80% N 90% N
4a dr 85:15, 93% ee 5 6 Tos

Compound 4a (100 mg, 0.21 mmol) was dissolved in DCM (5 mL) and TFA (46 uL, 0.63 mmol)
was added at room temperature. After 5 h, the reaction was diluted with DCM (5 mL), washed
successively with saturated Na,CO; and brine. The organic layer was dried over Na;SOu,
concentrated. Then the product was purified by chromatography to yield the pure 5 as a white
solid (64 mg, 80%).

NaH (8 mg, 0.324 mmol) was suspended in THF (3 mL), and the above compound 5 (64 mg,
0.16 mmol) in THF (2 mL) was added at 0 °C. Then TosCl (37 mg, 0.194 mmol) was added. After
6 h, the reaction was quenched with water (0.5 mL). The mixture was diluted with EtOAc (5 mL),
washed with brine. The organic layer was dried (Na,SOs), and concentrate. The crude product was
purified by flash chromatography PE/EA (10:1) to afford 6 as a white solid (80 mg, 90%). [a]p™ =
-79.2 (¢ = 0.63 in EtOAc); 99% ee, determined by HPLC analysis [Daicel chiralcel OD,
n-hexane/i-PrOH = 80/20, 1.0 mL/min, A = 254 nm, tmajor = 17.55 min, tminor = 11.61 min]; 'H
NMR (400 MHz, CDCl3): 6 = 7.89 (d, J = 8.4Hz, 1H), 7.72 (d, J = 8.0 Hz, 2H), 7.64 (d, J = 7.6
Hz, 1H), 7.41-7.17 (m, 10H), 6.96-6.72 (m, 5H), 6.02 (s, 1H), 5.31 (s, 1H), 5.25 (s, 1H), 3.35 (s,
3H), 2.42 (s, 3H) ppm; >C NMR (50 MHz, CDCls): & = 175.2, 167.9, 145.2, 140.2, 139.2, 137.3,
136.5, 134.8, 129.6, 129.2, 128.6, 128.3, 128.1, 127.9, 127.8, 127.4, 126.7, 124.1, 113.7, 59.9,
53.3,52.6,51.9, 21.7 ppm; ESI-HRMS: calcd. for C3,H,7NOsS+Na 560.1508, found 560.1526.
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Synthesis of compound 7

Ph COOMe
Ph,
NoH  NEt
o +

DCM, rt

H Ph B
80%

5 anti-7 98% ee

Compound 5 (40 mg, 0.11 mmol) and benzaldoxime bromide (32.2 mg, 0.16 mmol) were
dissolved in DCM (2 mL), then Et;N (22.6 uL, 0.16 mmol) was added at room temperature. After
60 h, the mixture was concentrated and purified by flash column chromatography on silica gel
(PE/EA = 15:1) to afford diastereomerically pure product 7 as a white solid (45.6 mg, 80%). [a]p™
= -7.8 (c = 0.812 in EtOAc); 98% ee, determined by HPLC analysis [Daicel chiralcel OD,
n-hexane/i-PrOH = 70/30, 1.0 mL/min, A = 254 nm, tmajor = 6.18 min, tminor = 7.60 min]; "H NMR
(400 MHz, CDCl3): 6 = 8.30-8.28 (m, 1H), 7.88-7.71 (m, 3H), 7.37-6.98 (m, 14H), 6.68-6.65 (m,
1H), 4.81 (s, 1H), 3.36 (d, J = 17.6 Hz, 1H), 3.15 (d, J = 18.0 Hz,1H), 3.14 (s, 3H) ppm; °C NMR
(50 MHz, CDCl3): 6 = 178.2, 172.7, 157.3, 140.8, 136.6, 135.5, 130.5, 130.2, 128.6, 128.5, 128.4,
127.8, 127.4, 127.3, 126.6, 122.1, 109.8, 91.9, 60.6, 56.6, 53.4, 52.4, 43.1, 29.7 ppm; ESI-HRMS:
calcd. for C3pHoeN,O4+K : 541.1530, found 541.1546.

Assignment of the absolute configuration of the newly generated chiral centre of 7
In order to assign the absolute configuration of the newly generated quaternary carbon centre,
we investigated the NOE spectrum of compound 7 and also took advantage of the information on
the diastereoselectivity in the cycloaddition by the previous literatures.

In an Eur. J. Org. Chem. paper (2008, 5446-5460), Batra et al. investigated the dipolar
cycloaddition of Morita-Baylis-Hillman product with in situ generated nitrile N-oxide. As
outlined in Scheme A, the syn-isomer was afforded from re-face attack owing to the hydrogen
bonding between the nitrile oxide and the hydroxyl group of MBH product. Moreover, NOE

effect was noted between the CH; signal of the five member ring and the benzylic proton.

:7\ N NOE H, PH cookt
—N_ .
LG Wo
\ BN - H. = \
N N
1 1 /
H' | COOEt H

y— o H NO,
H NO,
H “
Cl
re face-selectivity syn-isomer

Scheme A
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In addition, in a Chem. Eur. J. paper (2008, 14, 1464—1471), Jorgensen et al. reported the
Diels-Alder reaction of aza-MBH product with a buta-1,3-diene. As outlined in Scheme B, the
anti-isomer was obtained from the si-face attack. In this case, steric hindrance may account for

the face selectivity.

NHCOCCl,

NHCOCClg B _COOMe

COOMe
//\WT/ DCM, 70 °C

si-face selectivity

=

anti-isomer

Scheme B
In the dipolar cycloaddition reported in this paper, there is no hydrogen bonding between
compound 5 and in situ generated nitrile N-oxide. Therefore, the si-face attack of the C=C bond

might be favored, from which the anti-product 7 would be formed.

Ph.  COOMe MeOOC
Ph, > Ph,

NOH NEt;
o) + Ph
N Ph Br  DCM,rt
H N
H
5 7
si-face attack anti-product

Moreover, in the NOE study of compound 7, there is no NOE effects observed between the
CHj; signal of the five member ring and the benzylic proton. Taking advantage of the information
reported by Batra et al, in which NOE effect has been noted in the Syn-isomer, we proposed that

compound 7 might have an anti-structure.

NOE spectrum of compound 7
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Furthermore, we also conducted DFT computational calculations to supply some support for
the face selectivity. As noted in Scheme C, we compared the transitional states for si-face and
re-face attack in the dipolar cycloaddition. Indeed, the energy is lower in Si-face attack in
comparison with that of re-face attack. This study is in fine accordance with the above

. . 3
elucidations.

-
si-face attack -1650.0066951 a.u. re-face attack -1650.0001550 a.u.
0 KJ/mol favored 17.2 KJ/mol disfavored

Scheme C

Therefore, compound 7 might have the structure outlined above.

(1) (@) H. Yamashima, T. Suzuki, H. Takano, Y. Simura and M. Sodeoka, J. Am. Chem. Soc., 2005, 127, 10164;
(b) T. Ishimaru, N. Shibata, J. Nagai, S. Nakamura, T. Toru and S. Kanemasa, J. Am. Chem. Soc., 2006,
128, 16488.

(2) J.Feng, X. Lu, A. Kong and X. Han, Tetrahedron, 2007, 63, 6035.

(3) All the calculations were carried out using the Gaussian 03 program. Geometries of the related ions and
transition-state species were optimized at the B3LYP/6-31G(d) level, and there structures were verified by
frequency calculations at the same level. Single-point energies on the optimized structures were computed
with B3P86 and 6-311+G(d, p) basis set, which had been reported to be promising in energetic calculations.

Zero-point energy was considered and scaled by 0.9806. Crucial bond lengths are shown in A.
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3. NMR and HPLC spectra

JEBSEs3 Al LLCl3 2008-9-24
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020
i
0.16 o Ph
i P
014 COOMe
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] 0 2
0121 N <
0.10] Boc
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o,oeé
0.04]
0,02;
0.00
200 ' 400 ' 'eod ' "800 | o'od | 200 ' iand | eod | 'igod | 2000 | 2200
Minutes
RT Area |, Height | %
(min | (Vsec) | A3 (V) | Height
1| 7.758 3428073 | 27.89(194244 | 47.97
2(11.134 | 2719724 | 22131104247 | 25.74
3116.285| 3378558 | 27.49| 71065] 17.55
4(19.457 | 2764350 | 22.49| 35412 8.74
2
e
g o
© &
I ~
Faynm n——
"200 400 @ eod god 1000 ' "1200 © 1o Teod 1800
Minutes
RT Area |, Height | %
(min | (Visec) |® A2 (V) |Height
1] 7.381| 828028 10.29| 55082] 16.04
2[10.056 | 6696079 | 83.20 (274391 79.88
3|14.605| 294597 | 3.66| 8462| 246
4[17.212| 220318 285| 5560| 162
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2008-11-26
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1| 8.173 1621594 | 22.87 (77042 | 33.21
2| 9.662 1536416 21.67|62237 | 26.83
3(11.001 [ 1934894 | 27.29|69084 | 29.78
4135.256 | 1996228 | 28.16 23646 | 10.19
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1 0
4 (Y]
q o«
014
0.124
0104
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(min | (Vsec) | A (v | Height
1] 8.258 | 2079353 13.66 (137360 40.82
2| 9.664 533931 3.51| 30238| 8.99
3110.980 379371 2.49| 15361 4.56
4132.769 112224840 80.33|153563| 45.63
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JK08025 ML . CuCi3  20us-~9-2b

Pulse Seguence: szpul
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1] 5.502| 676269 22.76(37291| 42.09
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3122.208| 675687 22.74| 9704 | 10.85
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0354
0.30-:
0.25]
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1| 5.956 | 1035762 12.66| 81038 18.36
2| 6.971 6797406 83.11]353992] 80.20
3121.838 | 224309 2.74 4462 1.01
4(27.354 | 121584 1.49 1914 043
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JKUY040 hi TuCl3 £00B-1i-§

Puise Sequence: s2pul
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3114.115 113233877 | 27.24 (265774 | 13.81
4(17.246 (11184190 23.02|156595( 8.13
1 40
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1.20]
.00
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3(14.427 | 1241661 3.87 30560| 1.69
4(17.944 840065 2.62 17196 | 0.95
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JElellup 4 wdC13 Ee0B-az-11

Pulse Sequénce: s2pul
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JR090ZZ K1 COCI3  2008-9-25
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JK0%021 H1 COCis 2u0d-9-24
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D,DoggA—Lﬁ [
"o00 ' 400 ' e0d ' sod 1000 1200 1400 1600 1800 2000 2200 ‘2400 ‘2600 ‘2800 ‘000
Minutes
RT Area |, Height | %
(min | (v sec) | %A@ (V) [Height
11 7.383 33504055 28.90|1117305| 35.87
2| 8.568 37425470 | 32.29|1280206 | 41.11
3| 9.768 122868965 19.73| 465767 | 14.96
4(27.284 122123481 19.08| 251163| 8.06
0.000
0.080 ]
1 [s2]
] a
0.070-] o
0.050—2 ~ S
] Ph COOMe
0050
=} o)
< 00404 0 N
] © \
] I~ Boc
0.030]
1 0 4i
0.0204 = 1
] 2
0010
0.000] —
"bod s0d 500 Bo0 100d r200 100 1m00 1800 2000 2200 2400 2600 2800 3000
Minutes
RT Area Heightl %
(mi | (V'sec) | A | (V) |Height
1| 7.455| 645072 5.84 130624 | 15.13
2| 8.393|2384254 | 21.57 (67648 | 33.43
3110.405( 408589 3.70 112943 | 6.40
4(27.170| 7613567 | 68.89 (91172 | 45.05
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JEL0U4 e CODCI3  2008-10-Z2

Pulse Sequence: s2pul

COOMe

D T N Y | S _.I'.':\AJ'\. N
S —— — —— S - - . S
10 9 8 7 6 5 4 3 2 1 ppm
9.20 1.16 0.BAPM®.53  9.22  0.15  1.06 0.95 108 1.9396
0.33 3.0m3.P04E 0.3 11 1.060.38 ERT] 3.8 EN

JK1004-CDCL3~C13-2008-10-24

e

PPH

Ik I
‘ |
)
Illll|llll]lIII|TTlIlIIIIiIIII|r||I‘lllll_llllIlle]IlIITlIIl‘lI!f‘lIII\III!\_‘_rTWTrﬁ_T—rn_l—ITﬁ_T—r'[j_TTT.
190 130 179 160 150 140 130 120 1ne thq L1 1) m 1] 1] 4 30 20 10
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AU

0,080 b
|
0.080H @
1 P -
p @
0.0704 -
0.060
o.asc@
] s}
i (o]
0.0404 A
] o]
1 Racemic-4k Y
0.0304
0.02cé
0010
o.aocé N - VLS
200 "200 " eod ' 800 ' 1000 1200 " 1200 " 16.00
Minutes
RT Area |, Height] %
(min | (Vsec) | A% (V) |Height
1] 6.223| 855197 22.40|87602| 31.24
2| 6.630 (1051409 | 27.54 (90502 | 32.28
3| 7.819| 904519 23.70|69078| 24.64
4116.495 (1006196 | 26.36 (33204 | 11.84
0.904 u
<
0.80 '
0.70]
0.60]
0.50]
2
< pand
0304 4k
0204 ©
@ g ©
0.10] < o &
~
0.00]
‘2‘,00‘ ‘4‘00‘ IG‘DUI I IB‘DD‘ ‘ IWD‘OO‘ I12‘,OD‘ I I14IUGI I IWG‘DO‘ ‘IB‘DO‘ I ‘ZdDﬂl I
Minutes
RT Area Height| %
(miny | (v 'sec) | A2 (V) |Height
1] 6.306| 1081504 7.95( 99463| 8.95
2| 6.742 10724055 | 78.81919577| 82.78
3| 8.840| 1115675 8.20( 69618| 6.27
4117.226 686147 5.04( 22276 2.01
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JK1008 HL CDGI3  2008-i0-23

' pulse Sequence: s2pul

10 9 8 7 6
Lo S B
o 5005, 882 Ea1 273 1.08 1.08.29
i dlEsanses | 0.37 0.25 1.06
vy JK1002-CDCL3-C13-2008~10~23

—sast
184,03 ¢
YT S

o

|I|'—||1IITIII|lliIlIIlll_[rl['lIlIlllllllllllllllllrl[lllIll
IN

120 120 170 160 150 140 130 120 1o
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AU

0.35

2
] B o
030 i
] &
025 > 0
] 2
4 (2]
020
2 4
< J
0.15]
010 Racemic-4l
0,05_:
0.0054—’—"‘——*——5 3
' 200 " aod 6.00 "800 1o0d 12.00 14.00 " 16.00
Minutes
RT Area Height| %
(miny | (V*sec) | A" (V) | Height
115.708 | 4868481 | 27.38(356284 | 32.75
216.588 (4120186 | 23.17 287799 | 26.45
3(9.124 | 4574974 | 25.73 (239784 | 22.04
419.955 (4218528 | 23.72|204059 | 18.76
1.00]
0.80H
0.60
0.40; 4]
4 [{s]
I~
] ©
0204
] o 3
@ e
i o =
0.0 —
"ol 200 300 0 ko0 sod 6o T 70d  sod | god “hod 2ol
Minutes
RT Area |, Height | %
(min) | (V*sec) | P23 (v} |Height
1| 6.176 | 2161822 12.76| 227638 | 16.40
2| 7.092 113726289 81.04 1081676 | 78.65
3| 9.505 566622 3.35 38390 2.77
4110.548 482133 2.85 30345 219
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JK1002-1
T T T o e
OMOMAUYT OO UNITIDITOOOONTODDOTIAUT WO MAUITONMMNO®MO T O =
. R R R R g S R S R P SR S L R
EEE RS RS SRR E R R REE SRR R R R R
3 VDO T ITITAAUAAUAUN 00NN TUNDOITON—-O0OIITAUCOCOOODOONMNNNDOS
T&(N;W?}”WW;
COOMe
\
Boc
4m
N ]
- < 2\ AR
3 S 3|3 ozl (el8
g 3 2|z glel (38
k) (= Mo o wim
& -~ oflm mjo ~ |
e e e L RS B
ppm 8 4 2 0
JK1002-1
S TRICNNTS@sessec@ann  omen
NN OMDo DMOODITNT OO~ OO - 3 93 835
. Bo32835s8549385885888 5885 283 Bg 5
g nEY mene = -
CeIsoaoondddgNiNaRNEs 8RRE B8 B 86 &
COOMe
\
Boc
4m
L I ]H [ .
e e B} .
ppm 150 100 50
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Current Data Parameters

NAME cyc-2008-202
EXPNO 1
PROCNO 1

F2 - Acguisition Parameters
Date_ 20081021
Time 18.03
INSTRUM av300
PROBHD 5 mm GNP 1H/13
SULPROG 2930

E 10788
SOLVENT coc13

NS 16

0s 0
SHH 5395.204 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec
RG 256

OW 83.400 usec
DE 6.00 usec
TE 300.0 K
01 1.00000000 sec

CHANNEL f1 =:

1H
3.00 usec
-2.00 dB
300.1320882 MHz

F2 - Processing parameters

SI
SF
HOW
SSB
LB
GB
PC

768
300.1300121 MHz

0
0.10 Hz
0

1.00

1D NMR plot parameters

ox 20.00 cm
cv 35.00 cn
F1p 10.000 ppm
Fi 3001.30 Hz
Fop -0.500 ppm
F2 -150.06 Hz
PPMCM 0.52500 ppm/cn
HZCM 157.56825 Hz/cm

Current Data Parameters

NAME
EXPNO
PROCND

cyc-2008-202
2

1

F2 - Acquisition Parameters

Date_
Time
INSTAUM
PROBHD
PULPROG

™
SOLVENT
N

CPOPRG2
NUC2
PCRD2
o2
a2
213
SF02

=== CHANNEL f1

CHANNEL £2 ===«

20081022
12.07
av3og

5 mm GNP 1H/13

20pg
65536
coc13
2664

4

22675.736 Hz

0.346004 Hz
1.4451188 sec

8192

22.050 usec
6.00 usec

300.0 K
2.00000000 sec
0.03000000 sec
0.00002000 sec

13C
§.50 usec

-6.00 ¢8
75.4775598 MHZ

waltzi6

H
80.00 usec
-2.00 @8
17.70 @B
17.71 d8
3001312005 MHz

F2 - Processing parameters
s1 65936

SF
WOW
558
B
68
PC

10 NMR plot parameters
ox 20.0

oy
Fip
£1
FoP
F2
PRNCH
HzeH

75.4677511 MHz
EM
0
.00 Hz
0
1.40

0 cn
8.00 cm
200.500 ppn
15131.28 Hz
-0.500 ppm
-37.73 Hz
10.05000 ppn/cm
758.45087 Hz/cn
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AU

AU

0161
4 w
J 5‘23
0.144 ;
] COOMe
0.124 Ph
] Ph
0104 (0]
1 N
0.084 Boc
070&: Racemic-4m
0.04
0.02]
DD&'MLA\J_ —
Y200 0 dod 0 Bod T sod  100d 12.00 14.00 16.00
Minutes
RT Area Height | %
(min | (Vsec) | A3 (V) |Height
1| 6.485 (1735143 23.13 (158967 | 29.79
2| 7.427 2155611 28.74 163527 | 30.65
3| 9.468 | 1707625 | 22.77|106585| 19.97
4111.156 | 1902464 | 25.36 1104524 | 19.59
0.60-
050
0.40
0.304
020
0.1&: -
uw
0.0 ~
200 400 " eod " aod 10.00 12.00
Minutes
RT Area |, Height | %
(min | (Visec) | A2 | (V) |Height
1| 6.467 | 464221 6.06 | 50238 7.71
2| 7.402 (6841086 | 89.30|578742|88.77
3| 9.462] 151190 197 11168 1.71
4111.157 | 204417 267 11788 1.81
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JK1006-1 H1 Cwll3 2008-10-23
Pulse Sequence: s2pul
- °
23 g
R K
! |
COOMe
Ph
F Ph
(0]
N
\
Boc
4n
( |
I
o /| [
foddg M) - b i
LJ U ur MJU Lk 5 ‘UU,L¥ _ ,4,,’\_‘1\ IUURY ANV S LL,,
et . - . ; S —— —— .
10 9 8 7 6 5 a4 3 2 1 0 ppm
0.911 .PRAPB.M2DL39 0.18 0.16 1.070.08 3.00 9.48
0.10 04568.29840%.21 1.05 1.00.20 0.50 1.67

Vo JKNQE-]-CDCLS-NS-{‘;M!—W—ZL L v

e

PH
e
——
N

\—-1

1
E 817
el
=
<35
51340

COOMe
Ph |
F Ph il
O
N
Boc
4n | ~

Audll dhng.
ad rvnn-,mm“JL

l‘||||||1r|||l|ll|T‘ll|]|||lllllllllll||||l|||||[lll||||ll]l1||‘|||I\lllr‘|w1|\r‘11—r‘ﬂlr]llr—|_]||||[|lll]lr1r
200 19¢ 130 170 180 15¢ 140 130 120 1317 e 0 L1 T 4 s 40 It 0 10 ]
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AU

AU

0.25]
] COOMe
= P
Ph
1 (@]
015
1 N
Boc
0.104
1 Racemic-4n
0.05
0.00
200 400 600 800 " 1000
Minutes
RT Area |, Height | %
min | (Vsec) | ® A3 (V) |Height
1] 6.373 14312336 23.00]251118]| 35.67
2| 7.72015151268 | 27.47 |267580| 38.01
3111.236 (5084888 | 27.12(101749| 14.45
4115.243 14203843 2242 83592| 11.87
0.90]
080
1 COOMe
070 Ph
060] Ph
(e}
050 N
] Boc
0.40]
] 4n
030
020] &
] r\!
q [{e]
0.10]
000] -
200 ' 400 goc | 800 "1000
Minutes
RT Area |, Height| %
(min) | (V *sec) | 23| (V) |Height
1] 6.298 | 1478207 7.22 1112007 | 10.75
2| 7.583 (18083860 | 88.37 (904492 | 86.80
3|11.632 418705 2.05| 13129 1.26
4115.158 484015 237 12364 1.19

S38




Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009

JEL027up b . LOCIZ 2008-12-3
Pulse Sequence: sZpul
. " e e se
I L) |__|, r
Ph
Ph
COOMe
O
N
Boc
40
[
rl 1
|
l[ \
1 / | r J
- J k_J (W . i, A ‘)h._ﬂ.._._) e ] LJ\ . -
S — . . T ——— e — .
10 ] 8 7 6 5 4 3 2 1 ppm
- g WY " R “e
2 0™ b 108 1 B 1.08
JK1027UP-COCLI~C13-2008-12-11
oo o
R T AN =
£ EXEEEERKEECEErE 3
o Ao e Y|
Ph
Ph
COOMe
(0]
N
Boc
40
[ I |
| !
Rt l“. I - L.v r.....—" \ botipprsn W iy o rahonriyart b
|||1lllIIII|I[|I|l]lllllllll‘]llllll||l||ll|’TTlIIIIII|||||Il|IIIIIII|Ill||||'|l|||l|lI|I|IIIII[II|il]lI;-V
200 130 180 170 180 150 140 130 120  t10 100 90 80 70 80 50 40 30 20 10
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4 N
140 P
b up
] &
1201 ; Ph Ph
_ COOMe
1.00]
p (0]
- N
080 Boc
2
< 4
0.604 Racemic-40
040
020
0700—-—'—&4’ u-
"2od " a0 ' 'eod | 8o Yoed | i2od 1400 | teod | eod | 200 2200 | 2400
Minutes
RT Area o Height | %
(min) | (V'sec) | ©A™3| (V) |Height
1| 5.392 (14612746 | 40.14 | 1503278 | 50.81
2| 6.788 15026202  41.27 (1100944 | 37.21
3| 8.831] 2882133 792 172776 5.84
4110.711| 3884285| 10.67| 181415| 6.13
025
i Ph
0.204 Ph
1 COOMe
] (@]
015 N
1 Boc
=
010 Major isomer-40
0.05
0.00
' 200 © " 400 " sod " Bod " qood " 1200 " 1a00 '
Minutes
RT Area |, Height | %
(min [ (Visec) | A3 (V) |Height

-

9.343| 410891 6.92| 27584 | 10.08
11.522 | 5527086 | 93.08 1245985 | 89.92

]
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JK1233 H1 CDCI3 2003-2-24

Pulse Sequence: s2pul

1.587
—1.256

—3.585
_—3.354
_2.416

_—2.445

—— -0.001

— —0.073

(0]
N
\
Tos
6
/U\JM__J
AJU U J i L JL JLki LL
——— : . ‘ — ———— ———— ——— :
10 9 8 7 6 5 4 3 2 1 ppm
L b iy " e W W
1.311.07 7.50 2.29 1.02 1.06 3.06
1.85 3.39 1.32.15 1.54 3.00
JK1233-CDCL3-C13-2008~2~24
"
&
Ph COOMe
Ph
1]
(0]
N
\
Tos
|
6
| |
|
|
|
| ||I |
| il
| ‘ I |
‘
lll]llllllllIllllllllllllIIllll[|lIIIIIIIllIll||lll|llllIllI‘I‘Illl]ll1l]ll|Illlllllllllllllllllllll
200 180 180 17¢ 180 150 140 130 120 110 PPNloo 90 80 70 60 50 40 30 20 10
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012 q
0.104
Ph COOMe
| Ph
0.08]
(@]
S 006 N
< 1 Tos
i ©
0.04] 3 Racemic 6
002
000
oo0 " "sod " Yiood " sod " 200d T 250d T s0ed T 3sod T ‘4000 450
Minutes
RT Area |, Height| %
(min) | (Vsec) |2 A3 (V) |Height
1] 7.132 | 2909298 58.41 1122016 74.22
2111.508 | 1050462 21.09| 25826( 15.71
3117.644 11021372 | 20.50| 16550| 10.07
0.035
0.030_:
] Ph. cooMe
0025
; Ph
0.020_: o
1 N
2 1 \
= 0015 ros
0.010 6
0.005-
] © [fs)
i M~ o
4 — 0
o.oog% -
"2od " 4od o elod U sod U oed o200 o a0d  Yend o taod 20000 0 22od T
Minutes
RT Area |, Height| %
(min | (Vsec) | 22| (v) |Height
1| 7.176 9480 0.39 478 1.26
2|11.605 1349 0.06 38| 0.10
3117.552 (2424324 | 99.55|37379 | 98.64
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Pulse $ct. nce: s2pul
”L”Li"ﬁ"' R R
h
1 W r |
MeOOC. O-N
Ph \
Ph
N
H
7
I T
H ,
™ | | N
1o A S r 3 e "1 o
0T‘5‘7 uﬂ‘.-;ﬁ 3.9163.29 " 1ﬁmﬁu
1.77 1.279561 0.97 0.90 0.69
JK0208-CDCL3-C13-2008-2-25
MeOOC. O-N |
Ph \ f
N
H
.

]

Yl]lllllllllll|II‘IIII‘II||‘IIII|I||Il|I
200 180 180 170 180 150 140 130 120 10 Jgg 80

l|Illl||ll||||Il|ll|ll]|l||]||II|il|||Illl|l|ll|||ll|lll|lll|l[l
80 70 80 50 40 30 20 10 0
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| !
0.404
8
1 MeOOC —
030 o o 0 l}l
] Ph
2 0.2(}7 N e Ph
] H
010 Racemic 7
0.00-
"2od ' '4bd " 'end ' 'eod o ood | 'izod 400 slod | tslod | 2000 2200 1 2400
Minutes
RT Area |, Height| %
(min | (V*seq) | A3 (V) | Height
115.978 110834267 | 51.37 |483157 | 61.06
2(7.356 |10257457 | 48.63 308183 | 38.94
130
o]
|4G-:
1 MeOOC_  0O-N
1.2+ \
1 Ph Ph
100
] Ph
2 a0 H o
0.60] 7
040
020 =
] @
] (.
.00+ - Ty
S o Taed O Tabd U Tabd U Tsbd O sd U ‘oo U 'sod T e O dohd
Minutes
RT Area Height %
(miry | (vsec |® A (W) | Height
1|6ATT [37332253 | 95.96 [1713260 | 99.00
2|7.604( 392004 104 17339 100
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