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'H NMR and *C NMR of (-)-3
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'H NMR and C NMR of (-)-4
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'H NMR and *C NMR of (-)-5
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TH NMR and *C NMR of (-)-6
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'H NMR and *C NMR of (-)-7




'H NMR and *C NMR of (-)-8
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TH NMR and *C NMR of (-)-9
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TH NMR and *C NMR of (-)-10
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TH NMR and *C NMR of (-)-11

Cof
HO




'H NMR and *C NMR of (-)-12
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'H NMR and 3C NMR of (—13
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'H NMR and *C NMR of (-)-14
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1H NMR and 13C NMR of (-)-15
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TH NMR and *C NMR of (-)-16
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'H NMR and *C NMR of (-)-17
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'H NMR and *C NMR of (-)-18
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'H NMR and *C NMR of (-)-19
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TH NMR and *C NMR of (-)-20
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'H NMR and *C NMR of (-)-21
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'H NMR and *C NMR of (-)-22
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TH NMR and *C NMR of (-)-23
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H NMR and C NMR of (-)-24
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'TH NMR and C NMR of (-)-25
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TH NMR and *C NMR of (-)-26
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'H NMR and *C NMR of (-)-27
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'H NMR and *C NMR of (-)-28
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'H NMR and 3C NMR of 30
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'H NMR and *C NMR of (-)-31
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'H NMR and *C NMR of 32
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I'H NMR and 3C NMR of 33
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'H NMR and 3C NMR of rac-34
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Optical resolution of rac-34

Using 1 as resolving agent HO.__CF3
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'H NMR and *C NMR of (-)-34
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'"H NMR and C NMR of (+)-34
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'H NMR and *C NMR of (-)-37
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'H NMR and *C NMR of (+)-37
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'H NMR and *C NMR of (-)-38
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'H NMR and *C NMR of (+)-38
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'H NMR and *C NMR of (-)-39
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'H NMR and *C NMR of (+)-39
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Table S1. Crystal data and structure refinement for (+)-34-HBr

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

zZ

Density (20°C)

Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.679°
Absorption correction

Max. and min. transmission
Refinement method

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

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

Absolute structure parameter

Largest diff. peak and hole

knih131

C24H32BrNOs

462.41

293(2) K

1.54178 A

Monoclinic

P2

a=11.2668(6) A o= 90°.

b=7.8053(4) A B=97.890(2)°.

¢ = 13.0428(6) A v =90°.

1136.13(10) A3
2

1.352 Mg/m3

2.652 mm-1
484

0.097 x 0.074 x 0.060 mm3

3.421 to 74.642°.

-13<=h<=14, -9<=k<=9, -16<=I<=16
17096

4606 [Rint = 0.0970]

100.0 %

Semi-empirical from equivalents
0.7516 and 0.6310

Full-matrix least-squares on F2
4606 /4 /272

1.062

R1=0.0573, wR2=0.1474
R1=0.0586, wR2=0.1501
-0.02(2)

1.083 and -0.458 e.A-3

43



Table S2. Atomic coordinates (x 104) and equivalent isotropic displacement parameters (Azx 103)

for (+)-34-HBr. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
C(1) 6834(3) 4479(4) 4542(3) 50(1)
N(Q2) 7036(3) 2914(4) 3901(3) 50(1)
C(3) 7565(3) 1456(5) 4570(3) 50(1)
C4) 8685(3) 2034(5) 5261(3) 54(1)
C(5) 8512(3) 3661(5) 5894(3) 50(1)
C(6) 7610(3) 3295(5) 6645(3) 51(1)
C(7) 6382(3) 3508(5) 6321(3) 52(1)
0O(8) 4856(2) 4285(7) 4968(3) 75(1)
C(8) 5918(3) 4082(6) 5278(3) 54(1)
C(9) 8033(3) 5072(5) 5123(3) S51(1)
C(10) 7868(4) 6833(5) 5607(4) 65(1)
C(11) 9745(3) 4174(9) 6466(4) 68(1)
C(12) 7997(4) 2716(6) 7637(4) 61(1)
0(13) 7498(6) 1897(7) 9322(4) 95(1)
C(13) 7173(5) 2418(6) 8327(4) 70(1)
C(13A) 8747(9) 1691(15) 9693(6) 115(3)
C(14) 5957(5) 2640(7) 8012(4) 73(1)
C(15) 5568(4) 3166(5) 7021(4) 62(1)
C(16) 5940(4) 2305(5) 3202(3) 55(1)
C(17) 5492(6) 3574(8) 2361(5) 86(2)
C(18) 4437(5) 2808(7) 1670(4) 69(1)
C(19) 3289(6) 3006(8) 1901(5) 82(1)
C(20) 2316(7) 2289(14) 1303(9) 116(4)
C(21) 2521(12) 1314(15) 463(9) 124(4)
C(22) 3625(13) 1112(11) 198(6) 125(4)
C(23) 4591(8) 1851(10) 809(5) 91(2)
Br(24) 8999(1) 4191(1) 2459(1) 79(1)
0(25) 7380(5) 7844(11) 2635(6) 117(2)
C(26) 7585(7) 8882(14) 1818(7) 108(3)
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Table S3. Bond lengths [A] and angles [°] for (+)-34-HBr.

C(1)-NQ)
C(1)-C(8)
N(2)-C(3)
N(Q2)-H(2)
C(3)-H(3A)
C(4)-C(5)
C(4)-H(4B)
C(5)-C(11)
C(6)-C(12)
C(7)-C(15)
0(8)-C(8)
C(9)-H(9)
C(10)-H(10B)
C(11)-H(11A)
C(11)-H(11C)
C(12)-H(12)
0(13)-C(13A)
C(13A)-H(13A)
C(13A)-H(13C)
C(14)-H(14)
C(16)-C(17)
C(16)-H(16B)
C(17)-H(17A)
C(18)-C(19)
C(19)-C(20)
C(20)-C(21)
C(21)-C(22)
C(22)-C(23)
C(23)-H(23)
0(25)-H(25)
C(26)-H(26B)

N(2)-C(D-C(%)
C(9)-C(1)-C(8)
C(9)-C(1)-H(1)
C(3)-N(2)-C(16)
C(16)-N(2)-C(1)
C(16)-N(2)-H(2)
N(2)-C(3)-C(4)
C(4)-C(3)-H(3A)
C(4)-C(3)-H(3B)
C(3)-C(4)-C(5)
C(5)-C(4)-H(4A)
C(5)-C(4)-H(4B)
C(6)-C(5)-C(11)
C(11)-C(5)-C(9)
C(11)-C(5)-C(4)
C(12)-C(6)-C(7)
C(7)-C(6)-C(5)
C(6)-C(7)-C(8)
O(8)-C(8)-C(7)
C(7)-C(8)-C(1)
C(1)-C(9)-CO)
C(1)-C(9)-HO)

1.515(5)
1.535(5)
1.506(4)
1.02(8)
0.9700
1.541(5)
0.9700
1.536(5)
1.383(6)
1.407(6)
1.220(4)
0.9800
0.9600
0.9600
0.9600
0.9300
1.433(12)
0.9600
0.9600
0.9300
1.512(6)
0.9700
0.9700
1.376(9)
1.375(11)
1.38(2)
1.345(19)
1.384(14)
0.9300
0.82(3)
0.9600

109.2(3)
112.1(3)
108.4
109.8(3)
114.6(3)
110(4)
110.5(3)
109.5
109.5
114.13)
108.7
108.7
111.93)
110.1(3)
107.6(4)
119.5(4)
120.0(4)
122.0(3)
124.0(4)
117.4(3)
108.3(3)
108.0

C(1)-C(9)
C(1)-H(1)
N(2)-C(16)
C(3)-C(4)
C(3)-H(3B)
C(4)-H(4A)
C(5)-C(6)
C(5)-C(9)
C(6)-C(7)
C(7)-C(8)
C(9)-C(10)
C(10)-H(10A)
C(10)-H(10C)
C(11)-H(11B)
C(12)-C(13)
0(13)-C(13)
C(13)-C(14)
C(13A)-H(13B)
C(14)-C(15)
C(15)-H(15)
C(16)-H(16A)
C(17)-C(18)
C(17)-H(17B)
C(18)-C(23)
C(19)-H(19)
C(20)-H(20)
C(21)-H(21)
C(22)-H(22)
0(25)-C(26)
C(26)-H(26A)
C(26)-H(26C)

N(@2)-C(1)-C(8)
N(@)-C(1)-H(1)
C(8)-C(1)-H(1)
C(3)-N(2)-C(1)
C(3)-N(2)-H(2)
C(1)-N(2)-H(2)
N(2)-C(3)-H(3A)
N(2)-C(3)-H(3B)

H(3A)-C(3)-H(3B)

C(3)-C(4)-H(4A)
C(3)-C(4)-H(4B)

H(4A)-C(4)-H(4B)

C(6)-C(5)-C(9)
C(6)-C(5)-C(4)
C(9)-C(5)-C(4)
C(12)-C(6)-C(5)
C(6)-C(7)-C(15)
C(15)-C(7)-C(8)
O(8)-C(8)-C(1)
C(1)-C(9)-C(10)
C(10)-C(9)-C(5)
C(10)-C(9)-H(9)

1.527(5)
0.9800
1.507(5)
1.515(5)
0.9700
0.9700
1.533(5)
1.538(5)
1.399(5)
1.459(6)
1.535(5)
0.9600
0.9600
0.9600
1.399(7)
1.361(7)
1.387(9)
0.9600
1.369(8)
0.9300
0.9700
1.512(7)
0.9700
1.380(10)
0.9300
0.9300
0.9300
0.9300
1.383(13)
0.9600
0.9600

110.3(3)
108.4
108.4
111.6(3)
109(4)
101(4)
109.5
109.5
108.1
108.7
108.7
107.6
110.3(3)
109.4(3)
107.4(3)
120.5(3)
119.2(4)
118.8(4)
118.7(4)
109.1(3)
115.0(4)
108.0
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C(5)-C(9)-H(9)
C(9)-C(10)-H(10B)
C(9)-C(10)-H(10C)
H(10B)-C(10)-H(10C)
C(5)-C(11)-H(11B)
C(5)-C(11)-H(11C)
H(11B)-C(11)-H(11C)
C(6)-C(12)-H(12)
C(13)-0(13)-C(13A)
0(13)-C(13)-C(12)
0(13)-C(13A)-H(13A)
H(13A)-C(13A)-H(13B)
H(13A)-C(13A)-H(13C)
C(15)-C(14)-C(13)
C(13)-C(14)-H(14)
C(14)-C(15)-H(15)
N(2)-C(16)-C(17)
C(17)-C(16)-H(16A)
C(17)-C(16)-H(16B)
C(18)-C(17)-C(16)
C(16)-C(17)-H(17A)
C(16)-C(17)-H(17B)
C(19)-C(18)-C(23)
C(23)-C(18)-C(17)
C(20)-C(19)-H(19)
C(19)-C(20)-C(21)
C(21)-C(20)-H(20)
C(22)-C(21)-H(21)
C(21)-C(22)-C(23)
C(23)-C(22)-H(22)
C(18)-C(23)-H(23)
C(26)-0(25)-H(25)
0(25)-C(26)-H(26B)
0(25)-C(26)-H(26C)
H(26B)-C(26)-H(26C)

108.0
109.5
109.5
109.5
109.5
109.5
109.5
119.9
118.6(6)
123.3(5)
109.5
109.5
109.5
119.5(4)
120.2
119.4
113.4(3)
108.9
108.9
109.3(4)
109.8
109.8
117.8(6)
121.5(6)
119.0
117.9(10)
121.1
119.0
119.0(9)
120.5
119.4
117(5)
109.5
109.5
109.5

C(9)-C(10)-H(10A)
H(10A)-C(10)-H(10B)
H(10A)-C(10)-H(10C)
C(5)-C(11)-H(11A)
H(11A)-C(11)-H(11B)
H(11A)-C(11)-H(11C)
C(6)-C(12)-C(13)
C(13)-C(12)-H(12)
0(13)-C(13)-C(14)
C(14)-C(13)-C(12)
0(13)-C(13A)-H(13B)
0(13)-C(13A)-H(13C)
H(13B)-C(13A)-H(13C)
C(15)-C(14)-H(14)
C(14)-C(15)-C(7)
C(7)-C(15)-H(15)
N(2)-C(16)-H(16A)
N(2)-C(16)-H(16B)
H(16A)-C(16)-H(16B)
C(18)-C(17)-H(17A)
C(18)-C(17)-H(17B)
H(17A)-C(17)-H(17B)
C(19)-C(18)-C(17)
C(20)-C(19)-C(18)
C(18)-C(19)-H(19)
C(19)-C(20)-H(20)
C(22)-C(21)-C(20)
C(20)-C(21)-H(21)
C(21)-C(22)-H(22)
C(18)-C(23)-C(22)
C(22)-C(23)-H(23)
0(25)-C(26)-H(26A)
H(26A)-C(26)-H(26B)
H(26A)-C(26)-H(26C)

109.5
109.5
109.5
109.5
109.5
109.5
120.3(4)
119.9
116.4(5)
120.3(5)
109.5
109.5
109.5
120.2
121.1(4)
119.4
108.9
108.9
107.7
109.8
109.8
108.3
120.7(6)
122.0(8)
119.0
121.1
122.1(8)
119.0
120.5
121.2(9)
119.4
109.5
109.5
109.5
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Table S4. Anisotropic displacement parameters (Azx 103) for (+)-34-HBr. The anisotropic

displacement factor exponent takes the form: —27t2[ h2a*2ull +  +2hka*b*UI2 ]

ull U2 U33 U3 ul3 ul2
c(l) 50(1) 39(2) 61(2) 2(1) 10(1) 2(1)

N(Q2) 49(1) 42(1) 58(2) 4(1) 11(1) (1)

c@3) 53(2) 40(1) 60(2) 3(1) 13(1) (1)

C(4) 45(2) 50(2) 70(2) 5(2) 14(2) 6(1)

c(5) 41(1) 48(2) 61(2) (1) 9(1) 2(1)
C(6) 51(2) 45(2) 58(2) -1(1) 14(1) -4(1)
c(7) 51(2) 43(1) 65(2) -5(1) 19(2) 2(1)
0(8) 46(1) 94(2) 85(2) -8(2) 9(1) 122)
C(®) 43(1) 49(2) 71(2) -7(2) 12(1) 3(2)

C(9) 50(2) 42(2) 65(2) 5(1) 14(1) -3(1)
C(10) 71(2) 46(2) 79(3) -4(2) 102) 2(2)
c(11) 48(2) 73(2) 82(2) 12(3) 2(2) -10(2)
C(12) 64(2) 58(2) 62(2) 12) 9(2) -6(2)
0o(13)  131(4) 93(3) 65(2) 11(2) 27(2) -6(3)
C(13) 99(3) 55(2) 60(2) 0(2) 24(2) 9(2)
C(13A)  142(7) 126(7) 70(3) 22(4) -6(4) -6(5)
C(14) 89(3) 64(2) 73(3) -10(2) 41(2) -15(2)
C(15) 58(2) 51(2) 83(3) -11(2) 29(2) -6(2)
C(16) 59(2) 47(2) 58(2) 1(1) 6(2) -1(1)
C(17) 95(3) 69(3) 87(3) 27(2) -19(3) -16(2)
C(18) 81(3) 60(2) 64(2) 14(2) -1Q2) 4(2)
C(19) 90(3) 74(3) 80(3) 16(2) 132) 3(2)
C(20) 80(3) 118(6) 141(8) 61(6) -11(4) 21(4)
Cc2l)  150(8) 109(6) 98(6) 25(5) -40(6) -43(6)
C(22)  220(12) 84(4) 61(3) 0(3) -15(5) -6(6)
C(23)  118(4) 87(4) 63(3) 9(3) 8(3) 12(3)
Br(24)  83(1) 86(1) 74(1) (1) 30(1) -8(1)
0(25) 80(3) 140(5) 136(5) -5(4) 38(3) 73)

C(26) 99(4) 124(8) 97(4) -28(5) 3(3) 31(5)
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Table S5. Hydrogen coordinates (x10%) and isotropic displacement parameters (A2x103) for
(+)-34<HBr.

X y z U(eq)
H(1) 6512 5397 4071 60
H(Q2) 7660(60) 3360(100) 3480(60) 74
H@3A) 7762 519 4134 60
H(3B) 6981 1044 4993 60
H(4A) 9311 2246 4835 65
H(4B) 8955 1112 5735 65
H(9) 8597 5202 4619 62
H(10A) 7303 6742 6092 98
H(10B) 7576 7634 5073 98
H(10C) 8624 7225 5959 98
H(11A) 9649 5083 6943 102
H(11B) 10248 4555 5974 102
H(11C) 10107 3203 6838 102
H(12) 8809 2524 7845 74
H(13A) 9064 762 9331 172
H(13B) 8847 1444 10421 172
H(13C) 9166 2728 9575 172
H(14) 5409 2433 8470 87
H(15) 4751 3299 6808 74
H(16A) 5306 2082 3617 66
H(16B) 6127 1233 2883 66
H(17A) 5250 4626 2669 104
H(17B) 6127 3842 1955 104
H(19) 3169 3645 2480 98
H(20) 1543 2455 1460 139
H(21) 1877 780 67 149
H(22) 3737 485 -388 150
H(23) 5358 1699 636 110
H(25) 7700(130) 6900(90) 2680(90) 175
H(26A) 7957 9928 2081 162
H(26B) 6837 9137 1399 162
H(26C) 8103 8300 1406 162
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Table S6. Torsion angles [°] for (+)-34-HBr.

C(9)-C(1)-N(2)-C(3)
C(9)-C(1)-N(2)-C(16)
C(16)-N(2)-C(3)-C(4)
N(2)-C(3)-C(4)-C(5)
C(3)-C(4)-C(5)-C(11)
C(11)-C(5)-C(6)-C(12)
C(4)-C(5)-C(6)-C(12)
C(9)-C(5)-C(6)-C(7)
C(12)-C(6)-C(7)-C(15)
C(12)-C(6)-C(7)-C(8)
C(6)-C(7)-C(8)-O(8)
C(6)-C(7)-C(8)-C(1)
N(2)-C(1)-C(8)-O(8)
N(2)-C(1)-C(8)-C(7)
N(2)-C(1)-C(9)-C(10)
N(2)-C(1)-C(9)-C(5)
C(6)-C(5)-C(9)-C(1)
C(4)-C(5)-C(9)-C(1)
C(11)-C(5)-C(9)-C(10)
C(7)-C(6)-C(12)-C(13)
C(13A)-0O(13)-C(13)-C(14)
C(6)-C(12)-C(13)-O(13)
0(13)-C(13)-C(14)-C(15)
C(13)-C(14)-C(15)-C(7)
C(8)-C(7)-C(15)-C(14)
C(1)-N(2)-C(16)-C(17)
C(16)-C(17)-C(18)-C(19)
C(23)-C(18)-C(19)-C(20)
C(18)-C(19)-C(20)-C(21)
C(20)-C(21)-C(22)-C(23)
C(17)-C(18)-C(23)-C(22)

—_ -T2

60.5(4)
-174.03)
178.7(3)
52.1(4)
-174.6(4)
-28.0(5)
91.1(4)
30.6(5)
1.5(6)
-178.7(4)
-179.9(5)
-1.0(6)
-87.9(5)
93.1(4)
169.6(3)
-64.5(4)
-58.3(4)
60.8(4)
-59.9(5)
-2.9(6)
-178.5(7)
-178.0(5)
179.9(5)
-0.9(7)
-179.4(4)
64.9(6)
88.3(7)
-0.2(9)
1.5(10)
2.5(14)
178.1(6)

C(8)-C(1)-N(2)-C(3)
C(8)-C(1)-N(2)-C(16)
C(1)-N(2)-C(3)-C(4)
C(3)-C(4)-C(5)-C(6)
C(3)-C(4)-C(5)-C(9)
C(9)-C(5)-C(6)-C(12)
C(11)-C(5)-C(6)-C(7)
C(4)-C(5)-C(6)-C(7)
C(5)-C(6)-C(7)-C(15)
C(5)-C(6)-C(7)-C(8)
C(15)-C(7)-C(8)-O(8)
C(15)-C(7)-C(8)-C(1)
C(9)-C(1)-C(8)-O(8)
C(9)-C(1)-C(8)-C(7)
C(8)-C(1)-C(9)-C(10)
C(8)-C(1)-C(9)-C(5)
C(11)-C(5)-C(9)-C(1)
C(6)-C(5)-C(9)-C(10)
C(4)-C(5)-C(9)-C(10)
C(5)-C(6)-C(12)-C(13)
C(13A)-0(13)-C(13)-C(12)
C(6)-C(12)-C(13)-C(14)
(12)-C(13)-C(14)-C(15)
C(6)-C(7)-C(15)-C(14)
C(3)-N(2)-C(16)-C(17)
N(2)-C(16)-C(17)-C(18)
C(16)-C(17)-C(18)-C(23)
C(17)-C(18)-C(19)-C(20)
C(19)-C(20)-C(21)-C(22)
C(19)-C(18)-C(23)-C(22)
C(21)-C(22)-C(23)-C(18)

—_ — — ~—

-63.0(3)
62.5(4)
-53.2(4)
63.7(4)
-56.0(4)
-151.0(4)
153.5(4)
-87.3(4)
180.0(3)
-0.3(6)
-0.1(7)
178.8(3)
150.2(4)
-28.8(5)
-67.9(4)
58.0(4)
177.7(4)
64.1(4)
-176.8(3)
178.6(4)
1.9(10)
2.4(7)
-0.5(8)
0.4(6)
-168.6(5)
177.0(5)
-89.7(7)
-178.3(6)
-2.7(13)
0.0(9)
-1.1(12)
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Table S7. Hydrogen bonds for (+)-34-HBr [A and °].

D-H..A d(D-H) d(H...A) d(D...A) <(DHA)
N(2)-H(2)...Br(24) 1.02(8) 2.24(8) 3.251(3) 176(6)
C(3)-H(3B)...0(8)#1 0.97 2.49 3.336(5) 145.6
C(9)-H(9)...Br(24) 0.98 3.02 3.843(4) 142.4
C(16)-H(16A)...0(8) 0.97 2.56 3.155(6) 119.6
O(25)-H(25)...Br(24) 0.82(3) 2.61(4) 3.410(7) 166(7)

Symmetry transformations used to generate equivalent atoms:

#1 x+1,y-1/2,-z+1
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