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Table 1. Crystal data and structure refinement for 1.
Identification code neromet
Empirical formula Cl4 H15 N 04
Formula weight 261.27
Temperature 293(2) K
Wavelength .71069 A
Crystal system monoclinic
Space group P21/n
Unit cell dimensions a = 10.684(3) A alpha = 90 deg.

b = 13.237(4) A beta = 106.84(2) deg
c = 9.659(2) A gamma = 90 degqg.

Volume 1307.4(6) A™3
Z 4
Density (calculated) 1.327 Mg/m”™3
Absorption coefficient 0.098 mm™-1
F(000) 552
Crystal size 0.25 x 0.15 x 0.10 mm

Theta range for data collection 2.51 to 26.97 deg.

Index ranges O0<=h<=13, O<=k<=16, -12<=l<=11
Reflections collected 2916

Independent refiections 2844

Refinement method Full-matrix least-squares on F*2
Data / restraints / parameters 2752 / 0 / 233

Goodness-of-fit on F*2 1.064

Weighting scheme calc w= 1/[s"2% (Fo®2")+( 0.0680P)"2"+0.3368P]

where P=(Fo"2%+2Fc”™2%)/3

Final R indices [I>2sigma(I)] "R1 = 0.0466, wR2 = 0.1169
Reflection observed [I>2sigma(I)] 2187
= 0.1409

R indices (all data) R1 = 0.0645, wR2

T v e+~ I - I T, T T T o~ o - - o B - A
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Table 2. Atomic coordinates ( x 10™4) and equivalent isotropic
displacement parameters (A™2 x 1073) for 1. U(eq) is defined
as one third of the trace of the orthogonalized Uij tensor.

x 3% z U(eq)
C(1) 10910(2) 4132(1) 3225(2) 38(1)
c(2) ~11610(2) 5023 (1) 3293 (2) 50(1)
C(3) 10926 (2) 5928 (2) 3168(2) 57(1)
C(4) 9593 (2) 5948 (2) 2997 (2) 54 (1)
C(5) 8903 (2) 5059 (1) 2972 (2) 46 (1)
C(6) 9580(2) 4155(1) 3075(2) 37(1)
C(7) 9109 (2) 3099 (1) 3094 (2) 36 (1)
Cc(8) 10349(2) 1488 (1) 3666 (2) 39(1)
C(9) 11824 (2) 1476 (2) 4498 (2) 50(1)
C(10) 12223 (2) 2589 (1) 4633(2) 46 (1)
C(11) 11362 (2) 3052 (1) 3238(2) 37(1)
C(12) 11266 (3) 3107 (2) 716 (2) 61 (1)
C(13) 9980 (2) 665(1) 2531 (2) 43(1)
C(14) 9890 (3) -1104(2) 2190 (4) 68 (1)
N(1) 10132(1) 2492(1) 3023 (1) 36(1)
0(1) 8064 (1) 2802 (1) 3194 (2) 49 (1)
0(2) 9597 (2) 792 (1) 1267(2) 90 (1)
0(3) 10162 (2) -236 (1) 3151(2) 64 (1)
0(4) 11982 (1) 2838 (1) 2157 (1) 46 (1)
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Table 3. Bond lengths [A] and angles [deg] for 1.
C(1)-C(e) 1.386(2)
C(1)-C(2) 1.387(2)
C(1)-Cc(11) 1.508(2)
C(2)-Cc(3) 1.390(3)
C(3)-C(4) 1.386(3)
C(4)-C(5) 1.385(3)
C(5)-C(6) 1.387(2)
C(6)-C(7) 1.488(2)
C(7)-0(1) 1.214(2)
C(7)-N(1) 1.373(2)
C(8)-N(1) 1.457(2)
Cc(8)-C(13) 1.514(2)
C(8)-C(9) 1.547(3)
C(9)-C(10) 1.529(3)
Cc(10)-C(11) 1.524(2)
C(11) -0(4) 1.418(2)
C(11) -N(1) 1.471(2)
C(12)-0(4) 1.425(3)
C(13)-0(2) 1.182(2)
C(13)-0(3) 1.324(2)
C(14)-0(3) 1.452(3)
C(6)-C(1)-C(2) 120.6(2)
Cc(6)-C(1)-C(11) 109.71(13)
C(2)—C(1) -C{11) 129.7(2)
C(1)-C(2)-C(3) 117.8(2)
c(4) c(3) -C(2) 121.5(2)
C(3)-C(4)-C(5) 120.7(2)
C(4)-C(5)-C(6) 117.9(2)
C(1)-C(6)-C(5) 121.6(2)
C(1)-C(6)-C(7) 108.57(13)
C(5)-C(6)-C(7) 129.8(2)
0(1)-C(7)-N(1) 125.3(2)
0(1)-C(7)-C(6) 128.9(2)
N(1)-C(7)-C(6) 105.80(13)
N(1)-C(8)~-C(13) 111.82(14)
N(1) - ( )-C(9) 104.13(13)
C(13)-C(8)-C(9) 112.40(14)
c(10) - c( ) -C(8) 104 .54 (14)
C(11)-C(10)-C(9) 103.31(14)
0(4)-C(11) -N(1) 112.61(13)
0(4)-C(11)-C(1) 113.61(13)
N(1)-C(11)-C(1) 101.90(12)
0(4)-C(11)-C(10) 106.25(13)
N(1)-C(11)-C(10) 101.98(13)
C(1)-C(11)-C(10) 119.91(14)
0(2)-C(13)-0(3) 123.8(2)
0(2)-C(13)-C(8) 125.8(2)
0(3)-C(13)-C(8) 110.4(2)
C(7)-N(1)-C(8) 122.92(13)
C(7)-N(1)-C(11) 112.91(13)
C(8)-N(1)-C(11) 111.97(12)
C(13)-0(3)-C(14) 116.6(2)
C(11)-0(4)-C(12) 115.83(14)
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Table 4. Torsion angles [deg] for 1.
C(6)-C(1)-C(2)-C(3) -1.6(3)
C(11)-C(1)-C(2)-C(3) 176.0(2)
C(1)-C(2)-C(3)-C(4) .6 (3)
C(2)-C(3)-C(4)-C(5) 1.3(3)
C(3)-C(4)-C(5)-C(6) -2.2(3)
C(2)-C(1)-C(6)-C(5) .7(3)
C(11l)-C(1)-C(6)-C(5) -177.3(2)
C(2)-C(1)-C(6)-C(7) -177.7(2)
C(11)-C(1)-C(6)-C(7) 4.2(2)
C(4)-C(5)-C(6)-C(1) 1.2(3)
C(4)-C(5)-C(6)-C(7) 179.3(2)
C(1)-C(6)-C(7)-0(1) 168.7(2)

C(5)-C(6)-C(7)-0(1) -9.6(3)
C(1)-C(6)-C(7)-N(1) -9.3(2)
C(5)-C(6)-C(7)-N(1) 172.4(2)
N(1)-C(8)-C(9)-C(10) 17.0(2)
C(13)-C(8)-C(9)-C(10) 138.2(2)
C(8)-C(9)-C(10)-C(11) -33.6(2)
C(6)-C(1)-C(11)-0(4) 123.48(14)
C(2)-C{1)-C(11)-0(4) -54.3(2)
C(6)-C(1)-C(11)-N(1) 2.1(2)
C(2)-C(1)-C(11)-N(1) -175.7(2)
C(6)-C(1)-C(11)-C(10) -109.4(2)
C(2)-C(1)-C(11)-C(10) 72.8(2)
C(9)-C(10)-C(11)-0(4) -81.3(2)
C(9)-C(10)-C(11)-N(1) 36.8(2)
C(9)-C(10)-C(11)-C(1) 148.3(2)
N(1)-C(8)-C(13)-0(2) 2.2(3)
C(9)-C(8)-C(13)-0(2) -114.5(2)
N(1)-C(8)-C(13)-0(3) -178.65(14)
C(9)-C(8)-C(13)-0(3) 64.6(2)

0(1)-C(7)-N(1)-C(8) -27.8(2)
C(6)-C(7)-N(1)-C(8) 150.31(14)
0(1)-C(7)-N(1)-C(11) -167.0(2)
C(6)-C(7)-N(1)-C(11) 11.1(2)
C(13)-C(8)-N(1)-C(7) 105.7(2)
C(9)-C(8)-N{(1)-C(7) -132.7(2)
C(13)-C(8)-N(1)-C(11) -114.8(2)
C(9)-C(8)-N(1)-C(11) 6.9(2)
0(4)-C(11)-N(1)-C(7) -130.49(14)
C(1)-C(11)-N(1)-C(7) -8.4(2)
C(10)-C(11)-N(1)-C(7) 116.04 (14)
0(4)-C(11)-N(1)-C(8) 85.7(2)
C(1)-C(11)-N(1)-C(8) -152.19(13)
C(10)-C(11)-N(1)-C(8) -27.7(2)
0(2)-C(13)-0(3)-C(14) 1.2(3)
C(8)-C(13)-0(3)-C(14) -177.9(2)
N(1)-C(11)-0(4)-C(12) 62.5(2)
C(1)-C(11)-0(4)-C(12) -52.7(2)
C(10)-C(11)-0(4)-C(12) 173.3(2)
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Table 5. Anisotropic displacement parameters (A2 x 1073) for 1.
The anisotropic displacement factor exponent takes the form:

-2 pi®2 [ h*2 a**2 U11 + ... + 2 h k a* b* U12 ]
Ul1 uz2 U33 uz23 Ul3 Uiz
C(1) 42(1) 36 (1) 37(1) -1(1) 16 (1) -1(1)
Cc(2) 51(1) 42 (1) 63 (1) -3(1) 25(1) -8(1)
C(3) 75 (1) 35(1) 70(1) -2(1) 35(1) -10(1)
C(4) 73 (1) 35(1) 61(1) 1(1) 31(1) 7(1)
c(s) 50(1) 40(1) 51(1) 1(1) . 20(1) 8(1)
c(6) 41 (1) 36 (1) 35(1) -1(1) 14 (1) 1(1)
C(7) 35(1) 37(1) 35(1) -2(1) 10(1) 0(1)
c(8) 46 (1) 32(1) 42 (1) 3(1) 16 (1) 2(1)
C(9) 55(1) 42 (1) 46 (1) 3(1) 3(1) 8(1)
C(10) 44 (1) 45(1) 44 (1) -3(1) 5(1) 2(1)
c(11) 34 (1) 36 (1) 42 (1) -3(1) 14 (1) 0(1)
C(12) 70(1) 72(2) 46 (1) -1(1) 26 (1) 7(1)
C(13) 44 (1) 33(1) 52(1) -1(1) 13(1) 2(1)
C(14) 71(2) 34 (1) 103(2) -13(1) 34 (2) -8(1)
N(1) 36 (1) 31(1) 40 (1) -1(1) 11(1) 0(1)
0(1) 39(1) 47 (1) 66 (1) -1(1) 20(1) -3(1)
0(2) 150(2) 47 (1) 52 (1) -7(1) -4 (1) 16 (1)
0(3) 97 (1) 30(1) 68 (1) 0(1) 28(1) -6(1)
0(4) 44 (1) 53(1) 49(1) -1(1) 23 (1) 7(1)
Table 6. Hydrogen coordinates ( x 10%4) and isotropic
displacement parameters (A®"2 x 10%3) for 1.
X y A U(eq)
H(2) 12509(20) 4990(16) 3419(22) 56 (6)
H(3) 11376 (23) 6526 (20) 3185 (28) 75 (7)
H(4) 9132 (24) 6600 (21) 2862(28) . 83(8)
H(5) 7992 (19) 5065 (15) 2845 (21) 51(5)
H(8) 9791 (18) 1392 (15) 4305(21) . 48(5)
H(9a) 12008 (21) 1150(18) 5417(26) 67(6)
H(9B) 12336 (21) 1100(17) 3970(24) 63(6)
H(10A) 12002(18) 2914 (15) 5444 (22) 48 (5)
H(10B) 13147 (22) 2672 (16) 4741 (23) 56 (6)
H(12Aa) 11780(24) 2877(18) 91(28) 75(7)
H(12B) 11162 (31) 3873 (28) 605(37) 123(11)
H(12C) 10412 (28) 2761(21) 451 (31) 94 (9)
H(14A) 8994 (29) -1234(23) 1842 (33) 98(9)
H(14B) 10372 (33) -1654 (33) 2766 (40) 133 (13)

H{(140) 10995 (277) _1n1ai{oaq) 1A (AADN a7 1130
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X-ray data of compound (+)-3
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Table 1. Crystal data and structure refinement for 1.

Identification code neromet3

Empirical formula Cl4 H15 N 04

Formula weight 261.27

Temperature 293 (2) K

Wavelength . | .71069 A

Crystal system orthorhombic

Space group P212121

Unit cell dimensions a = 7.023(1) A alpha = 90 deg.
b = 11.237(2) A beta = 90 deg.
c = 16.733(2) A gamma = 90 deg.

Volume 1320.5(3) A"3

Z 4

Density (calculated) 1.314 Mg/m”"3

Absorption coefficient 0.097 mm™-1

F(000) 552

Crystal size 0.25 x 0.20 x 0.18 mm

Theta range for data collection 2.18 to 26.96 deg.

Index ranges O<=h«<=8, 0<=k<=14, 0<=1<=21

Reflections collected 1664

Independent reflections 1664

Refinement method Full-matrix least-squares on F*2

Data / restraints / parameters 1625 / 0 / 234

Goodness-of-fit on F*2 1.103

Weighting scheme calc w= 1/[s"2" (Fo®™2”)+( 0.0540P)"2"+0.2280P]

where P=(Fo™2”+2Fc”2%)/3

Final R indices [I>2sigma(I)] Rl = 0.0496, wR2 = 0.1045
Reflection observed [I>2sigma(I)] 1146
R indices (all data) Rl = 0.0792, wR2 = 0.1266

Absolute structure parameter 0(3)

— . e . — p— 4 N B e
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Tgble 2. Atomic coordinates ( x 10™4) and equivalent isotropic
displacement parameters (A®2 x 1073) for 1. U(eq) is defined
as one third of the trace of the orthogonalized Uij tensor.

x Y z U(eq)
c(1) 8138 (5) 8430 (3) 3799 (2) 49 (1)
Cc(2) 8111 (7) 8437 (4) 4630(2) 60 (1)
C(3) 6834 (7) 9182 (4) 5006 (3) 68 (1)
C(4) 5605 (7) 9884 (4) 4584 (3) 69 (1)
C(5) 5612 (6) 9879 (4) 3747 (3) 62 (1)
c(6) 6893 (5) 9135 (3) 3375(2) 51(1)
C(7) 7249 (5) 8956 (3) 2504 (2) 52(1)
Cc(8) 9945 (5) 7978 (3) 1814 (2) 50(1)
C(9) 11791 (6) 7612 (4) 2262 (2) 58 (1)
C(10) 11422 (5) 7964 (4) 3127 (2) 58(1)
C(11) 9313 (5) 7688 (3) 3236 (2) 48 (1)
C(12) 7237 (8) 6005 (4) 3349 (4) 74 (1)
C(13) 9405 (5) 7114 (3) 1174 (2) 57(1)
C(14) 9889 (9) 6603 (6) -175(3) 81(2)
N(1) 8526 (4) 8049 (3) 2453 (2) 48 (1)
0(1) 6603 (4) 9517 (3) 1947 (2) 72 (1)
0(2) 8369 (6) 6287 (3) 1253 (2) 108 (1)
0(3) 10282 (4) 7364 (3) 502 (1) 66 (1)
O(4a) 9145 (4) 6453 (2) 3365(2) 58 (1)
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Table 3. Bond lengths [A] and angles [deg] for 1.
C(1)-C(s) 1.376(5)
C(1)-C(2) 1.391(5) -
C(1)-C(11) 1.504 (5)
C(2)-C(3) 1.379(6)
C(3)-C(4) 1.367(6)
C(4)-C(5) 1.401(s6)
C(5)-C(6) 1.377(6)
C(6)-C(7) 1.492(5)
C(7)-0(1) 1.214(4)
C(7)-N(1) 1.360(4)
C(8)-N(1) 1.465(4)
C(8)-C(13) 1.494(5)
C(8)-C(9) 1.553(5)
C(9)-C(10) 1.523(6)
C(10)-C(11) 1.524 (5)
C(11)-0(4) 1.410(4)
C(11)-N(1) 1.478(4)
C(12)-0(4) 1.432(6)
C(13)-0(2) 1.188(5)
C(13)-0(3) 1.313(4)
C(14)-0(3) 1.445(5)
Cc(6)-C(1)-C(2) 120.2(4)
C(6)-C(1)—c(11> 110.2(3)
C(2) c(1)-C(11) 129.5(4)
C(3)-C(2)-C(1) 118.0(4)
C(4)-C(3)-C(2) 121.7(4)
C(3)-C(4)-Cc(5) 120.8(4)
C(6)-C(5)-C(4) 117.2(4)
C(1)-C(6)-C(5) 122.2(4)
C(1)-C(6)-C(7) 108.6(3)
Cc(5)-C(6)-C(7) 129.2(4)
O(l)—C(7) -N(1) 126.0(3)
0(1)-C(7)-C(6) 128.2(3)
N(1)-C(7)-C(6) 105.8(3)
N(1)-C(8)-C(13) 112.7(3)
N(1)-C(8)-C(9) 103.3(3)
C(13)-C(8)-C(9) 112.7(3)
C(10)-C(9)-C(8) 104.4(3)
C(11)-C(10)-C(9) 103.1(3)
0(4)-C(11)-N(1) 112.0(3)
O(4)-C(11)-C(1) 113.8(3)
N(1)-C(11)-C(1) 101.4(3)
0(4)-C(11)-C(10) 107.5(3)
N(1)-C(11)-C(10) 101.6(3)
C(1)-C(11)-C(10) 119.7(3)
0(2)-C(13)-0(3) 123.4(4)
0(2)-C(13)-C(8) 125.8(4)
0(3)-C(13)-C(8) 110.9(3)
C(7)-N(1)-C(8) 122.3(3)
C(7)-N(1)-C(11) 113.4(3)
C(8)-N(1)-C(11) 112.2(3)
C(13)-0(3)-C(14) 117.1(4)
C(11)-0(4)-C(12) 114.9(3)
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Table 4. Torsion angles [deg] for 1.
C(6)-C(1)-C(2)-C(3) -1.2(6)
C(11)-C(1)-C(2)-C(3) -177.7(4)
C(1)-C(2)-C(3)-C(4) .94(7)
C(2)-C(3)-C(4)-C(5) -.6(7)
C(3)-C(4)-C(5)-C(6) .4 (7)
C(2)-C(1)-C(6)-C(5) 1.1(6)
C(11)-C(1)-C(6)-C(5) 178.2(3)
C(2)-C(1)-C(6)-C(7) 179.5(4)
C(11)-C(1)-C(6)-C(7) -3.4(4)
C(4)-C(5)-C(6)-C(1) -.7(6)
C(4)-C(5)-C(6)-C(7) - -178.8(4)
C(1)-C(6)-C(7)-0(1) -170.5(4)
C(5)-C(6)-C(7)-0(1) 7.8(7)
C(1)-C(6)-C(7)-N(1) 7.2(4)
C(5)-C(6)-C(7)-N(1) -174.5(4)
N(1)-C(8)-C(9)-C(10) -20.8(4)
C(13)-C(8)-C(9)-C(10) -142.7(4)
C(8)-C(9)-C(10)-C(11) 36.8(4)
C(6)-C(1)-C(11)-0(4) -121.8(3)
C(2)-C(1)-C(11)-0(4) 54.9(5)
C(6)-C(1)-C(11)-N(1) -1.4(4)
C(2)~-C(1)-C(11)-N(1) 175.3(4)
C(6)-C(1)-C(11)-C(10) 109.1(4)
C(2)-C(1)-C(11)-C(10) -74.1(5)
C(9)-C(10)-C(11)-0(4) 79.8(4)
C(9)-C(10)-C(11)-N(1) -37.9(4)
C(9)-C(10)-C(11)-C(1) -148.4(3)
N(1)-C(8)-C(13)-0(2) -24 .4 (6)
C(9)-C(8)-C(13)-0(2) 91.9(5)
N(1)-C(8)-C(13)-0(3) 157.5(3)
C(9)-C(8)-C(13)-0(3) -86.2(4)
0(1)-C(7)-N(1)-C(8) 29.8(5)
C(6)-C(7)-N(1)-C(8) -148.0(3)
O(1)-C(7)-N(1)-C(11) 169.4(4)
C(6)-C(7)-N(1)-C(11) -8.4(4)
C(13)-C(8)-N(1)-C(7) -101.7(4)
C(9)-C(8)-N(1)-C(7) 136.4(3)
C(13)-C(8)-N(1)-C(11) 118.3(3)
C(9)-C(8)-N(1)-C(11) -3.6(4)
0(4)-C(11)-N(1)-C(7) 128.0(3)
C(1)-C(11)-N(1)-C(7) 6.3(4)
C(10)-C(11)-N(1)-C(7) -117.5(3)
0(4)-C(11)-N(1)-C(8) -88.2(4)
C(l)—C(ll)—N( 1)-C(8) 150.1(3)
C(10)-C(11)-N(1)-C(8) 26.2(4)
0(2)-C(13)-0(3)-C(14) 2.2(6)
C(8)-C(13)-0(3)-C(14) -179.6(4)
N(1)-C(11)-0(4)-C(12) -59.4(5)
C(1)-C(11)-0(4)-C(12) 54.8(5)
C(10)-C(11)-0(4)-C(12) -170.2(4)
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Table 5. Anisotropic displacement parameters (A®2 x 1073) for 1.
The anisotropic displacement factor exponent takes the form:
-2 pi®2 [ h*2 a*®2 U1l + ... + 2 h k a* b* U12 ]

Ull Uuz2 U33 Uz23 Ul3 Ulz

Cc(1) 47(2) 55(2) 46 (2) 1(2) -1(2) -4 (2)
c(2) 67(3) 65(2) 49(2) 3(2) -3(2) -3(2)
C(3) 85 (3) 70(3) 49(2) -5(2) 13(2) -8(3)
C(4) 77(3) 64 (3) 66 (3) -13(2) 21(3) -1(3)
c(5) 56 (2) 63(2) 67(3) 1(2) 5(2) 3(2)
c(e6) 43(2) 57(2) 52(2) -4 (2) 1(2) -3(2)
c(7) 45(2) 62(2) 49 (2) -2(2) -6(2) 7(2)
c(8) 48(2) 53(2) 50(2) -1(2) 6(2) -2(2)
C(9) 43 (2) 71(3) 61(2) -1(2) 5(2) 0(2)
C(10) 44 (2) 76 (3) 55(2) 3(2) -5(2) -5(2)
C(11) 43 (2) 54 (2) 47(2) 3(2) -1(2) 1(2)
Cc(12) 65(3) 65(3) 91 (4) 1(3) 10(3) -12(2)
C(13) 49 (2) 62(2) 59(2) -3(2) 9(2) -6(2)
C(14) 75(3) 110(5) 57(3) -19(3) 4(3) 12(3)
N(1) 42(2) 60(2) 42 (2) -3(1) 1(1) 4(2)
0(1) 67(2) 96 (2) 54 (2) 10(2) -7(2) 24 (2)
0(2) 128 (3) 120(3) 77(2) -31(2) 34(2) -69(3)
0(3) 68(2) 83(2) 47(1) -5(1) 11(1) -6(2)
0(4) 53(2) 57(2) 64 (2) 4 (1) 2(1) 5(1)
Table 6. Hydrogen coordinates ( x 1074) and isotropic
displacement parameters (A"2 x 1073) for 1.
X y z Ul(eq)
H(2) 8888 (59) 7898 (31) 4882 (23) 6(13)
H(3) 6901 (61) 9160 (35) 5619 (25) 78(13)
H(4) 4777(68) 10480(39) 4831(27) 9(14)
H(S) 4794 (56) 10417(33) 3437 (22) 64(12)
H(8) 10029 (45) 8785 (28) 1608 (17) 37(8)
H(9A) 12897 (55) 8007 (32) 2028 (21) 54(10)
(9B) 12108 (62) 6732(39) 2228 (21) 9(12)
H(10Aa) 11764 (54) 8877(34) 3272(22) 2(10)
(10B) 12197(59) 7518 (35) 3481 (23) 2(13)
H(12A) 7361 (76) 5115 (46) 3493 (28) 7(15)
H(12B) 6419 (83) 6354 (51) 3827(37) 132(21)
H(12C) 6648 (121) 6142 (66) 2914 (46) 189 (36)
H(14Aa) 8563 (100) 6571 (54) -362(36) 129(23)
H(14B) 10742 (93) 6813 (59) -539(36) 135(25)
H(14C) 10076 (89) 5781 (56) -16(32) 118(23)
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X-ray data of compound (+)-4
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Table 1. Crystal data and structure refinement for 1.

Identification code nerolen

Empirical formula C32 H34 N2 06

Formula weight ' 542.61

Temperature 293(2) K

Wavelength .71069 A

Crystal system monoclinic

Space group Pc

Unit cell dimensions a = 6.894(2) A alpha = 90 deg.
b = 12.480(3) A beta = 90.68(2) deg.
¢ = 16.762(5) A gamma = 90 deg.

Volume 1442.1(7) A"3

/ | 2

Density (calculatea) 1.250 Mg/m”3

Absorption coefficient 0.086 mm™-1

F(000) \ 576

Crystal size _ ' 0.20 x 0.18 x 0.15 mm

Theta range for data collection 2.03 to 26.96 deg.

Index ranges O<=h<=8, 0O<=k<=15, -21l<=1<=21
Reflections collected 3219
'Independent reflections 3135
Refinement method ' Full-matrix least-squares on F"2
Data / restraints / parameters 3079 / 2 / 498
Goodness-of-fit on F™2 1.139
Weighting scheme calc w= 1/[s”2* (Fo®2")+( 0.0495P)"2"+0.1587P]

where P=(Fo”2"+2Fc”*2")/3

Final R indices [I>2sigma(I)] Rl = 0.0464, wR2 = 0.0940
Reflection observed [I>2sigma(I)] 2398
R indices {(all data) Rl = 0.0699, wR2 = 0.1123
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( x 10"4) and equivalent isotropic
for 1. U(eq) is defined

Table 2. Atomic coordinates
displacement parameters (A™2 x 1073)

as one third of the trace of the orthogonalized Uij tensor.

x % z U(eq)
C(1A) 2247(5) 4331 (3) -767(2) 42 (1)
C(2Aa) 2317 (6) 4164 (3) -1589(2) 51 (1)
C(3A) 3599 (6) 4754 (4) -2019(2) 56 (1)
C(4A) 4831 (6) 5495 (4) -1666(2) 56 (1)
C(5A) 4781 (6) 5658 (3) -843(2) 48 (1)
C(6R) 3481 (5) 5073(3) -412(2) 39(1)
C(7A) 3026 (5) 5120(3) 456 (2) 40 (1)
c(sa) 248 (5) 4362(3) 1199(2) 43(1)
C(9A) -1657(6) 4047 (4) 756 (2) 52 (1)
C(10A) -1129(6) 4080 (3) -133(2) 48 (1)
C(11A) 1016 (5) 3797(3) -148(2) 40(1)
C(12A) 1377 (6) 2577(3) -124 (3) 49 (1)
C(13A) 3426 (7) 2264 (3) 33(3) 59 (1)
C(14A) 4480(10) 1671 (5) -423 (4) 86 (2)
C(15A) 683 (6) 3608 (3) 1894 (2) 45(1)
C(16A) -218(9) 3179 (5) 3205 (3) 74 (1)
N(1A) 1727 (4) 4315(2) 595(2) 39(1)
O (1A) 3650 (4) 5757 (2) 954 (2) 52 (1)
0(2A) 1894 (5) 2928(3) 1903 (2) 68 (1)
O (3A) -518(4) 3810 (3) 2493 (2) 62 (1)
C(1B) -18(5) 8432 (3) 1881 (2) 43(1)
C(2B) -391(6) 8743 (3) 2658 (2) 53(1)
C(3B) -1785 (6) 8170 (4) 3074 (2) 59 (1)
C(4B) -2768(6) 7319 (4) 2731(3) 57(1)
C(5B) -2419(6) 7021 (3) 1952 (3) 51(1)
C(6B) -1052(5) 7587 (3) 1535(2) 42 (1)
C(7B) -361(5) 7448 (3) 705 (2) 44 (1)
C (8B) 2602 (6) 8132 (3) 69 (2) 46 (1)
C(9B) 4307 (6) 8559 (5) 586 (3) 60(1)
C(10B) 3502(6) 8641 (4) 1425 (2) 54 (1)
C(11B) 1360 (5) 8908 (3) 1292 (2) 43 (1)
C(12B) 991 (6) 10101 (3) 1148 (3) 52 (1)
C(13B) -1058(7) 10359(3) 925 (3) 58 (1)
C(14B) -2234(9) 10937(5) 1357 (4) 78(2)
C(15B) 2505 (6) 8722(3) -715(2) 51(1)
C(16B) 4285 (15) 9002 (8) -1904 (4) 99(2)
N(1B) 910 (4) 8268 (2) 565(2) 42 (1)
O (1B) -762(4) 6727(2) 236 (2) 58 (1)
0 (2B) 1249 (5) 9302 (3) -946(2) 77(1)
O (3B) 4066 (5) 8486 (3) -1129(2) 77(1)
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Table 3. Bond lengths [A] and angles [deg] for 1.
C(1A)-C(6A) 1.386(5)
C(1A) -C(2Rn) 1.395(5)
C(1A)-C(112) 1.504 (5)
C(2A) -C(3A) 1.364(6)
C(3A) -C(4A) 1.384(7)
C(4A) -C(5A) 1.396(6)
C(5A) -C(6A) 1.368(5)
C(6A) -C(7n) 1.493(5)
C(7A) -0(1A) 1.227(4)
C(7A) -N(1A) 1.368(4)
C(8A) -N(1A) 1.447(4)
C(8A)-C(154) 1.524(5)
C(8A)-C(94) 1.552(6)
C(9A)-C(10A) 1.538(6)
C(10A)-C(11A) 1.521(5)
C(11A) -N(1A) 1.481(4)
C(11A) -C(12A) 1.544(5)
C(12Aa) -C(13A) 1.486(6)
C(13A)-C(14A) 1.293(7)
C(15A)—O(2A) 1.191(5)
C(15A) -0(3A) ©1.334(5)
C(16A) -0(3A4) 1.443(5)
C(1B) -C(2B) 1.385(5)
C(1B) -C(6B) 1.395(5)
C(1B) -C(11B) 1.501(5)
C(2B) -C(3B) 1.392(6)
C(3B) -C(4B) 1.382(7)
C(4B) -C(5B) 1.382(6)
C(5B) -C(6B) 1.375(5)
C(6B) -C(7B) 1.486(5)
C(7B)-0O(1B) 1.225(4)
C(7B) -N(1B) 1.370(5)
C(8B) -N(1B) 1.450(5)
C(8B)-C(15B) 1.507(5)
C(8B) -C(9B) 1.547(6)
C(9B) -C(10B) 1.522(6)
C(10B) -C(11B) 1.527(6)
C(11B) -N(1B) 1.486(4)
C(11B)-C{(12B) 1.530(5)
C(12B) -C(13B) 1.492(6)
C(13B) -C(14B) 1.311(7)
C(15B) -0(2B) 1.190(5)
C(15B) -0(3B) 1.320(5)
C(16B) -O(3B) 1.460(6)
C(6A)-C(1A) -C(24) 119.7(3)
C(6A) -C(1A) -C(11R) 110.4 (3)
C(2A)-C(1A)-C(11A) 129.9(3)
C(3A)-C(2RA) -C(1A) 118.1(4)
C(2A)-C(3A)-C(4A) 122.2(4)
C(3A) -C(4A) -C(5A) 119.9(4)
C(6A) -C(5A) -C(4A) 117.9(4)
C(5A) -C(6A) -C(1A) 122.2(3)
C(5A) -C(6A) -C(7A) 129.7(3)
C(1A) -C(6A) -C(7A) 108.0(3)

O (1A) -C(7A) -N{(11n) 125.8(3)
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C(15A)-C(8A)-C(9An) 111.5(3)
C(10A)-C(9A)-C(8A) 104.4(3)
C(11A) -C(10A) -C(9A) 104.5(3)
N(1A) -C(11A)-C(1A) : 101.7(3)
N(1A)-C(11A)-C(10A) 101.4(3)
C(1A)-C(11A)-C(10A) 117.7(3)
N(1A)-C(11A)-C(12A) 110.9(3)
C(1A) -C(11A)-C(12A) 111.3(3)
C(10A) -C(11A)-C(12A) 112.6(3)
C(13A)-C(12A)-C(11A) 114.6(3)
C(14A)-C(13A)-C(12A) 125.9(6)
O(2A) -C(15A) -0(3A) 124.5(3)
" 0(2A)-C(15A) -C(8A) 125.5(3)
O(3A) -C(15A) -C(8A) 109.9(3)
C(7A) -N(1A) -C(8A) 123.9(3)
C(7A) -N(1A)-C(11a) 112.8(3)
C(8A)-N(1A)-C(11A) 112.2(3)
C(15A) -0(3A)-C(16a) 115.8(4)
C(2B) -C(1B) -C(6B) 120.2(4)
C(2B) -C(1B)-C(11B) 129.3(3)
C(6B)-C(1B)-C(11B) 110.5(3)
C(1B) -C(2B) -C(3B) 117.7(4)
C(4B) -C(3B) -C(2B) 121.6(4)
(3B)—C(4B)— C(5B) 120.7(4)
C(6B) -C(5B) -C (4B) 118.0(4)
C(5B) -C(6B) -C(1B) 121.8(4)
C(5B) -C(6B) -C(7B) ' 130.1(3)
C(1B)-C(6B) -C(7B) 108.1(3)
O(1B) -C(7B) -N(1B) 125.4(3)
O(1B)-C(7B) -C(6B) 127.9(3)
N(1B)-C(7B) -C(6B) 106.6(3)
N(1B)-C(8B) -C(15B) 114.5(3)
N(1B) -C(8B) -C (9B) 104.5(3)
C(15B) - C(BB)-C(9B) 110.2(3)
C(10B) -C(9B) -C(8B) 104.9(3)
C(9B) -C(10B) -C(11B) 104.0(3)
N(1B)-C(11B)-C(1B) 101.5(3)
N(1B)-C(11B)-C(10B) 101.2(3)
C(1B)-C(11B)-C(10B) 115.8(3)
N(1B) -C(11B)-C(12B) 111.1(3)
C(1B)-C(11B)-C(12B) 112.6(3)
C(10B) -C(11B) -C(12B) 113.2(3)
C(13B)-C(12B)-C(11B) 113.8(3)
C(14B)-C(13B) -C(12B) 124.7(5)
O(2B) -C(15B) -0 (3B) 124.0(4)
O(2B) -C(15B) -C(8B) 127.3(4)
O(3B)-C(15B) -C(8B) 108.7(4)
C(7B) -N(1B) -C(8B) 122.1(3)
C(7B)-N(1B)-C(11B) 112.8(3)
C(8B)-N(1B)-C(11B) 111.8(3)
C(15B)-0(3B)-C(16B) 117.6(5)
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Table 4. Torsion angles {[deg] for 1.
C(6A) -C(1A) -C(2A) -C(3A) -.8(5)
C(11A) -C(1A) -C(2A) -C(3A) -179.2(4)
C(1A) -C(2A)-C(3A) -C(4A) ©.8(6)
C(2A) -C(3A) -C(4A) -C(5A) -.2(6)
C(3A)-C(4A)-C(5A) - C( A) -.5(6)
C(44) -C(5A)-C(6A)-C(1A) .5(5)
C(4A) -C(5A) -C(6A) -C(7A) -176.1(3)
C(2A) -C(1A) -C(6A) -C(5A) .2(5)
C(11A)-C(1A)-C{6A) -C(5A) 178.8(3)
C(2A)-C(1A)-C(6A)-C(7A) 177.4(3)
C(11A) -C(1a) -C(6A) -C(7A) -3.9(4)
C(5A) -C(6A)-C(7A)-0(1A) 5.5(6)
C(1A) -C(6A) -C(7A) -O(1A) -171.5(3)
C(5A) -C(6A)-C(7A) -N(1A) -175.5(4)
C(1A)-C(6A) -C(7A)-N(1An) 7.5(4)
N(1A) -C(8A)-C(9A) -C(10A) -12.0(4)
C(15A) -C(8A)-C(9A) -C(10A) -133.4(3)
C(8A)-C(9A)-C(10A)-C(11A) 29.9(4)
C(6A)-C(1A)-C(11A)-N(1A) -.8(3)
C(2A)-C(1A)-C(11A) -N(1A) 177.7(4)
C(6A)-C(1A)-C(11A)-C(10A) 108.8(3)
C(2A)-C(1A)-C(11A)-C(10A) -72.7(5)
C(6A)-C(1A)-C(11A)-C(12A) -119.0(3)
C(2A) -C(1Aa)-C(11A)-C(12An) 59.5(5)
C(9A) -C(10A) -C(11A) -N(1A) -35.5(4)
C(9A)-C(10A)-C(11A) -C(1a) -145.4(3)
C(9A) -C(10A)-C(11A) -C(12A4) 83.0(4)
N(1A) -C(11A)-C(12A)-C(13A) -55.0(5)
C(1A) -C(11A)-C(12A)-C(13A) 57.5(4)
C(10A)-C(11A)-C(12A)-C(13A)-167.9(4)
C(11A) -C(12A) -C(13A) -C(14A)-122.6(5)
N (1A) - C(8A) C(15A)-0(2a) -11.6(5)
C(9A) -C(8A)-C(15A) O(2A) 105.4(5)
N(1A)-C(8A)-C(15Aa)-0(3A) 169.3(3)
C(9A)—C(8A) C(15A) -0(34) -73.7(4)
O(1A) -C(7A) -N(1A) -C(8A) 29.8(5)
C(6A) -C(7A) -N(1A) -C(8A) -149.2(3)
O(1A)-C(7A) -N(1A) -C(11A) 170,.7(3)
C(6A)-C(7A)-N(1A)-C(11A) -8.3(4)
C(15A) -C(8A) -N(1A) -C(7Aa) -109.1(4)
C(9A) -C(8A) -N(1A) -C(7Rn) 129.9(3)
C(15A) -C(8A) -N(1A) -C(11A) 109.9(3)
C(9A) -C(8A) -N(1A) -C(11A) -11.2(4)
C(1A)-C(11A) -N(1A) -C(7A) 5.9(3)
C(10A)-C(11A)-N(1A)-C(7n) -115.8(3)
C(12A) -C(11A) -N(1A) -C(7A) 124.3(3)
C(1A) -C(11A) -N(1A) -C(8A) 151.4(3)
C(10A)-C(11A)-N(1A) -C(8A) 29.7(3)
C(12A)-C(11A)-N(1A)-C(8A) -90.2(3)
O(2A) -C(15A) -0(3A)-C(16An) 3.1(6)
C(8A) -C(15A) -O(3A)-C(16A) -177.8(4)
C(6B) -C(1B} -C(2B) -C{(3B) 1.4(6)
C(llB)—C(lB)—C(ZB)—C(3B) 178.7(4)
C(lB) C(2B) -C(3B) -C(4B) .0(6)
C(2B) -C(3B) -C(4B) C(SB) -1.1(7)
c(3B) ( ) ( ) (6B) .8(6)



© 1999 American Chemical Society, J. Org. Chem., Griesbeck j0990390b Supporting Info Page 33
' SUPPLEMENTARY MATERIAL —34-

Griesbeck et al.

C(2B) -C(1B) -C(6B) -C(7B) 179
C(11B) -C(1B) -C(6B) ~-C(7B) 1
C(5B)-C(6B) -C(7B) -0 (1B) -7
C(1B) C(6B) C(7B)-0(1B) 171
C(5B)-C(6B)-C(7B) -N(1B) 175
C(1B)-C(6B)-C(7B) -N(1B) -5
N(1B)-C(8B)-C(9B)-C(10B) 14.
C(15B) -C(8B)-C(9B)-C(10B) 137.
C(8B) -C(9B) -C(10B) -C(11B) -31.
C(2B) -C(1B) -C(11B) -N(1B) -174
C(6B) -C(1B)-C(11B) -N(1B)
C(2B)-C(1B)-C(11B)-C(10B) 76
C(6B)-C(1B)-C(11B)-C(10B) -106
C(2B) -C(1B) -C(11B)-C(12B) -55.
C(6B) -C(1B) -C(11B) -C(12B) 121.
C(9B)-C(10B)-C(11B)-N(1B) 36.
C(9B)-C(10B)-C(11B)-C(1B) 145.
C(9B) -C(10B)-C(11B)-C(12B) -82.
N(1B) -C(11B) -C(12B)-C(13B) 60.
C(1B)-C(11B)-C(12B)-C(13B) -52.
C(10B)-C(11B)-C(12B)-C(13B) 173.
C(llB)-C(12B)—C(13B)—C(14B) 115.
N(1B)-C(8B)-C(15B) -0(2B)
C(9B) -C(8B) -C(15B) -O(2B) -114.
N{1B)-C(8B)-C(15B)-0(3B) -176.
C(9B)-C(8B) -C(15B) -0(3B) 66.
O(1B)-C(7B)-N(1B) -C(8B) -32.
C(6B) -C(7B) -N(1B) -C(8B) 145.
0(1B)-C(7B)-N(1B) -C(11B) -169.
C(6B)~-C(7B)-N(1B) -C(11B)
C(15B) -C(8B) -N(1B) -C(7B) 110.
C(9B) -C(8B) -N(1B) -C(7B) -128.
C(15B) -C(8B) -N(1B) -C(