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1. Absolute Configuration and X-Ray Analysis Data

Table 1. Crystal data and structure refinement for 5d.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.243°
Absorption correction
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(I)]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

5d
C28 H25 Br N 05

535.40

150.15K

0.71075 A

Orthorhombic

P212121

a=7.2170(7) A a=90°.
b=15.0680(14) A b= 90°.
c=23.762(2) A g =90°.
2584.0(4) A3

4

1.376 Mg/m3

1.628 mm-!

1100

0.49 x 0.32 x 0.24 mm3

2.905 to 26.411°.

-9<=h<=9, -18<=k<=18, -29<=1<=29

40741

5270 [R(int) = 0.0539]

99.5%

Semi-empirical from equivalents
Full-matrix least-squares on F2
5270/0/320

1.098

R1=0.0551, wR2 =0.1421
R1=0.0593, wR2 =0.1477
0.048(17)

n/a

1.108 and -0.596 e.A-3
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Table 1. Crystal data and structure refinement for 7d

Identification code 7d
Empirical formula C31 H24 Br N O5
Formula weight 570.42
Temperature 150.15 K
Wavelength 0.71075 A
Crystal system Monoclinic
Space group I[121
Unit cell dimensions a=7.17912) A a=90°.
b=15.131(6) A b=
92.737(16)°.
c=26.209(11) A g=90°.
Volume 2843.7(18) A3
V4 4
Density (calculated) 1.332 Mg/m3
Absorption coefficient 1.484 mm-!
F(000) 1168
Crystal size 0.49 x 0.32 x 0.24 mm?
Theta range for data collection 2.909 to 26.550°.
Index ranges -8<=h<=8, -18<=k<=19, -32<=]<=32
Reflections collected 22836
Independent reflections 5867 [R(int) =0.1031]
Completeness to theta = 25.243° 99.7 %
Absorption correction Semi-empirical from equivalents
Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 5867/19 /329
Goodness-of-fit on F2 1.409
Final R indices [[>2sigma(])] R1=0.1349, wR2 =0.3526
R indices (all data) R1=0.1777, wR2 = 0.3872
Absolute structure parameter 0.09(4)
Extinction coefficient n/a
Largest diff. peak and hole 3.213 and -1.513 e.A-3
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2. Unsuccessful substrates

/ (0]
0 €3 (20 mol%)
o + (I
N\ DCM, RT
Boc

1a

/ O
C3 (20 mol%)
o <+ o
N\ DCM, RT
Boc e)

1a
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3. Copies of NMR Spectra of Products 3, 5 and 7
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4. Copies of HPLC Spectra of Products 3, 5,7, and 9
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i I TR A T T TEA T TR P A ~
Time [Min.]
Integration Result
® Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 36.88 B2ES 0.1443
2 107.90 57190.39 99,8557
Total S7273.05 100
ent-3a
THO—
£
A
@
=
S OO—
SO
I
OO— T
S T i
E " = a A © P 12 Time [Mi't'%r]
Integration Result
# Ret. Ti sec) Area Percentage(%)
1 34.26 43983.67 50,8794
2 105.28 5211 0.1206
Total 4404678 100
3a + ent-3a as rac-3a
s
=3 W
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@
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= oo—
#0—
p e
A~ - o~
o % z z & -3 .
Time [Min.]
Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 3463 10853.03 271155
2 109.43 2917214 72.8845
Total 4002518 100
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Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%:)
1 92.39 1263299.06 97.9389
2 12021 2659.99 2.0611
Total 129059.05 100
ent-3b
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Time [Min.]
Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 98.93 281.73 0.2939
2 116.97 Q557377 S99.7061
Total 95855.50 100
3b +ent-3b as rac-3b
s
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e = N . Z = L . —h
Time [Min_]
Integration Result
# Ret. Time({min) Area(mv.sec) Area Percentage(%)
1 94.71 42958.30 51.3889
2 118.41 4063621 486111
Total B3594.52 10D
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Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 92.56 64327.06 S59.4966
2 127.56 22801 D.5034
Total 65155.07 100
ent-3c¢
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Integration Result
E-3 Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 96.06 B71.71 1.3339
2 1238.32 49497.97 93.6611
Total S0169.68 100
3c +ent-3c¢ as rac-3c¢
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Integration Result
# Ret. Time(min) Area(mv.sec) Area Percentage(%:)
1 S2.09 S0682 83 48 8436
2 125.49 5308273 51.1564
Total 103765.61 100
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3d
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Integration Result :
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 96.44 131181.99 53.3563
2 131.44 2138.09 1.6037
Total 133320.08 100
ent-3d
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“Time [Min.]
Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%:)
1 99.34 420.62 D.32409
2 121.77 122978.65 99.6591
Total 123399.26 100
3d +ent-3d as rac-3d
s
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Integration Resuilt i
# Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 95.85 S54609.33 58.6591
2 129.26 38486.79 41.3409
Total 93096.13 100
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Integration Result
# Ret. Time(r { sec) Area Percentage(%)
1 2291 1006.99 D.8903
2 sS7.70 11209925 59.1057
Total 11310624 100
ent-3e
s
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i I R . T s . ’&‘rim'minfi"
Q Result
#* Ret. Time(min) sec) Area Percentage(%)
1 2253 2918D.23 897736
2 56.79 6621 D.2264
Total 29246.43 100

3e + ent-3e as rac-3e
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Integration Result
# Ret. Time{min) {1 sec) Area Percentage(%)
1 22.79 25920.35 29.8296
2 57.29 60974.30 70.1704
Total BE6894.65 10D
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Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 26.86 329447.07 69.1205
2 58.08 17622.89 3D.8795
Total S7DE9.96 100
ent-3f
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2 ’ = FA 35 ax sa FA & H -
Time [Min_]
Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 36.87 33265.73 43.8011
2 57.94 42681.53 56.1989
Total 7594726 100D
3f + ent-3f as rac-3f
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Integration Result
# Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 36.46 4522275 S57.7835
2 S7.00 33039.24 42 2162
Total 78261.99 100
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Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 15.92 151.26 2.4643
2 20.58 £986.88 97.5357
Total 6138.14 10D
ent-3g
s
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S0
I
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“u " oo " e " wa ' 240 ' a0 . »o ' .!n_
Time [Min.]
Integration Result
# Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 15.98 2486.66 93.8358
2 20.59 163.35 6.1642
Total 2650.01 100
3g + ent-3g as rac-3g
=
% L
=1
@
=2
'S 0
o
>0
10— -
L R L
B " o ! e ' aa ' 240 ! - ! o T;!ne li:ﬁnin]
Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 16.01 2644.06 27.6505
2 20.74 6918.35 72.3495
Total a562.40 10D
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Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 15.85 611.00 0.3952
2 4411 153589.31 59.6045
Total 154600.31 100
ent-3h
s
[Ty B
=3
w
=3
's B
SO0
I
00—
S a X l" ¥ é * i . 4.. * I'I H & o - . i _"'
Time [Min.]
Integration Result
# Ret. Time(min) Area(mv.sec) Area Percentage(%:)
1 17.46 21751.05 97.46807
2 40.50 827.28 2.5393
Total 32578.32 100
3h + ent-3h as rac-3h
s
B SO0
=1
[
=
'S OD—
S —
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Bt TEEEEESS TS ST IS B e e T e T - B e T,
Time [Min.]
Integration Result
#* Ret. Time{min) Area(mv sec) Area Percentage(%)
1 17.76 16231.58 10.4356
2 44.87 139248 .85 89.5604
Total 155480.44 100
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Integration Result
F Ret. Time({min) Area(mv.sec) Area Percentage(%:)
1 3783 165632.71 59 94381
2 91.47 85,98 D.0519
Total 165718.69 100
ent-3i
s
B "0
G
=
's D
0
T I o
s = 20 g s 4 o o o & 52 1o :&;T = [Min T:
Integration Result )
# Ret. Time({min) Area(mv.sec) Area Percentage(%)
1 37.60 27.41 D.0DD7B
2 101.21 35207526 99.9922
Total 352102 67 100
3i + ent-3i as rac-3i
=
% B
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=
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S
A
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" = % ™ & " = b o = 3 1 ’:.Time'[Min.in
Integration Result
3 Ret. Time(min) sec) Area Percentage(%)
1 38.47 82861.28 359673
2 101.47 147518.00 64.0327
Total 220379.238 100
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Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 2877 17911.99 59.8672
2 44.00 2382 01328
Total 1793580 100
ent-3j
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Y b _/-‘\"‘--__
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Integration Result
# Ret. Ti sec) Area F (%)
1 3145 41.51 D.1147
2 4373 I6165 48 598853
Total 36206.99 100
3j + ent-3j as rac-3j
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- v L3 b v o T A A T o v J- =.
ao 70 e e 8 o da Time [Min]
Integration Result
# Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 2815 S661.43 42 5645
2 43.85 13036.38 57.4355
Total 22698.30 100
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Integration Result
# Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 16.02 493.55 1.9862
2 28.33 2435558 S3.0138
Total 2484913 100
ent-Sa
=
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s
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- P! wa e 230 250 2 ann _ ein
° ° Time [Min’]
Integration Result
#* Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 16.05 40481.63 B3.9440
2 28.82 432.03 1.0580
Total 40913.66 100
Sa + ent-5a as rac-Sa
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Integration Result
# Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 16.03 26311.67 78.5148
2 28.57 7200.05 21.4852
Total 33511.72 100
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Integration Result
E-3 Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 13.41 157423 23151
2 40.80 S54347.03 97.1849
Total $5921.26 100
ent-Sb
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Time [Min_]
Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 13.45 26215.41 997747
4 41.23 59.13 02253
Total 2627361 100
5b + ent-5b as rac-Sb
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Int Result
# Ret. Tima{min) {mv.sec) Area Percentage(%)
1 13.45 162a2.21 36.4311
2 41.12 2841D.89 63.5689
Total 44653.10 10D
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Integration Result
@® Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 12.35 2347.3D 1.9427
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Integration Result
& Ret. Time{min) Area(mv.sec) Area Percentage(%:)
1 12.54 24456.01 98.9726
2 62.53 253.86 1.0274
Total 24705.88 100
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* Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 12.44 1942209 T4.8564
2 61.57 B6523.71 251436
Total 2594579 100
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Integration Result
# Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 13.18 3855.33 36185
2 64.72 102689.15 96 3815
Total 106544.43 100
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Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 12.77 68411.24 99.9047
2 62.06 65.27 0.0953
Total 68476.52 100
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Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 12.97 29037.86 46.4210
2 63.92 33515.38 53.5790
Total 6255324 100D
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" Ret. Time{min) Area Percentage(%)
1 14.37 99.8373
2 30.72 01622
Total 100
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#* Ret. Time(min) Area Percentage(%6)
1 13.63 0.4790
2 2931 99.5210
Total 100
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Integration Result
#* Ret. Time(min) Area Percentage(%)
1 14.21 S57.7961
2 30.15 422039
Total 100
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Integration Result
# Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 19.32 1610.73 1.8863
2 65.84 B3780.138 93.1137
Total a85390.91 100
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Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 19.26 108276.60 99 4288
2 66.97 622.08 D.5712
Total 108893.65 100
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Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 19.28 36962.67 43.8620
2 69.02 4729626 56.1320
Total B4258.93 100
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Integration Result
E-3 Ret. Time{min) Area(mv.sec) Area Percentage(%:)
1 .17 BE292.44 99.2545
2 17.29 497.72 D.7452
Total E6790.16 100
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Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 9.08 629.06 0.9030
2 17.04 68652.85 99.0920
Total 69281.91 100
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Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(9)
1 9.18 246584.83 41.5671
2 16.74 34700.69 58.4329
Total $9385.52 100
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Integration Result
#* Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 9.38 137D08.73 S5 4471
2 16.84 S504.99 3.5529
Total 14213.73 100
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Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 .51 229.36 1.8576
2 17.07 12118.10 S93.1424
Total 12347.47 100
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Integration Result
# Ret. Time( sec) Area Percentage(%)
1 .36 11110.53 551772
2 16.67 9025.58 44,8228
Total 20126.11 100D
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Integration Result
# Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 8.18 B134.36 97.4310
2 13.95 214.48 2.5650
Total 5348.54 100
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Integration Result
# Ret. Time{min) Area(mv.sec) Area Percentage(9:)
1 8.26 125.36 1.1932
2 14.13 10337.57 93.8018
Total 10462.93 100
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Result
# Ret. Time({min) Area(mv.sec) Area Percentage(%)
1 8.24 6564.77 55.8234
2 14.10 5195.11 44 1766
Total 11759.89 100
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Integration Result
# Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 8.08 27079.76 99 6597
2 11.12 92.47 0.3403
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# Ret. Time{min) Area(mv.sec) Area Percentage(%)
1 877 204.47 1.7097
2 11.36 51999.11 S93.2903
Total 52903.58 100
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Integration Result
# Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 .11 15458.42 34.7082
2 11.24 29155.11 652918
Total 4465653.53 100
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Integration Result
# Ret. Time(min) Area(mv.sec) Area Percentage(%)
1 7.74 £94.35 1.5290
2 9.86 4471891 83.4710
Total 4541327 100
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# Ret. Time(min) A (mv.sec) Area Percentage(%)
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Integration Result
® Ret. Time(min) (mv.sec) Asea Percentage(%)
1 7.62 16739.03 35637
2 9.96 3023394 64 3583
Total 46977.97 100
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