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C(26) 1542(3) 3340(4) -451(3) 47(2)

C(27) 1818(3) 2235(4) -79(3) 60(2)

C(28) 998(4) 1466(4) 136(4) 72(2)

C(29) -98(3) 1803(5) -23(4) 77(3)

C(30) -374(2) 2908(5) -395(4) 69(2)

C(31) 446(3) 3677(4) -609(3) 59(2)

0(5) 6111(5) 4309(6) -2201(3) 70(2)

C(32) 6974(7) 4893(11) -2558(4) 75(2)

C(33) 6655(8) 4936(11) -3492(4) 88(3)

C(34) 7675(12) 5378(17) -3882(8) 135(6)

C(35) 8622(14) 4561(23) -3667(10) . - 185(10)

C(36) 8979(11) 4612(19) -2729(9)  145(6)

C(37)  7985(10) 4121(14) -2341(7) 118(5)

C(38) 5655(6) 5724(8) -3696(4)  85(3)

C(39) 5714(8) 6955(8) -3865(4) 104(3)

C(40) 4756(12) 7627(9) -4037(5) 143(6)

C(41) 3739(9) .~ 7067(16) -4038(7) 196(12)

C(42) 3680(6) 5836(16) -3869(7) 209(13)

C(43) 4638(9) - 5164(10) -3698(5) 130(5)
Table 8. Bond lengths (A) for alcohol (-)-27a.
Bond Length (A) | Bond Length (A) | Bond Length (&)
N-O(1) ~1.388(7) |N-O@2) 1.468(8) | N-C(3) 1.474(9)
o(1)-C(1) 1.472(8) | C(1)-C(7) - 1.530(10) | C(1)-C(2) 1.536(9)
C(2)-C(3) 1.521(10) | C(2)-Si(2) 1.901(6) | C(3)-C(4) 1.505(9)
C(4)-0(3) 1.450(8) | C@)-C(5) 1.545(10) * | C(5)-C(6) 1.524(11)
C(6)-0(5) 1.414(10) | C(6)-0(2) 1.430(9) | C(7)-0(6) 1.411(9)
C(7)-C(8) 1.500(11) | C(8)-0(7) 1.418(11) | O(7)-Si(1) 1.612(7)
O(7)-Si(1IB)  1.636(9) | Si(1)-C(10) 1.841(8) | Si(1)-C(11) 1.858(7)
Si(1)-C(9) 1.859(7) | C(11)-C(12) 1.505(8) | C(11)-C(15) 1.564(9)
C(11)-C(16) 1.568(9) | C(12)-C(13) 1.508(10) | C(12)-C(14) 1.532(9)
Si(1B)-C(10B) 1.838(11) |Si(1B)-C(11B) 1.847(10) |Si(1B)-C(9B)  1.858(11)

C(11B)-C(16B) 1.574(13) |C(11B)-C(15B) 1.578(12)

C(11B)-C(12B) 1.496(12)
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C(12B)-C(13B) 1.493(14) C(12B)-C(14B) 1.528(14) Si(2)-C(17) 1.854(8)
Si(2)-C(18) 1.868(8) | Si(2)-C(19) 1.882(4) [C(19)-C20)  1.39
C(19)-C24)  1.39 C0-C21) 139  |CeD-CQ2) 139
C(22)-C(23)  1.39 C(23)-C24)  1.39 0(3)-C(25) 1.337(8)
C25-0(4) 1.215(9) |C@5)-C(26) 14758) |cC@6)-c27)  1.39
C(26)-C(31)  1.39 C(27)-C(28)  1.39 C(28)-C(29)  1.39
C(29)-C(30)  1.39 C(30)-C31)  1.39 0(5)-C(32) 1.420(11)
C(32-C37)  1.514(14) |C(32-C(33)  1.547(10) |[C(33)-C(38)  1.510(12)
C(33)-C(34)  155(2) |CG4)-C(35) 148(2) |CB5)-C36) 1.56(2)
CG36)-C(37)  153(2) [C(38)-C39) 139 |C(38)-C43)  1.39
C(39)-C(40)  1.39 C(40)}-C(41)  1.39 C(41)-C(42)  1.39

C(42)-C(43) 1.39

Table 9. Bond angles (deg) for alcohol (-)-27a.

Bond angle Angle (°) |Bond angle : Angle (°)
O(1)-N-O(2) 103.4(5) | O(1)-N-C(3) 106.2(5)
0(2)-N-C(3) 104.8(5) | N-O(1)-C(1) 110.6(4)
0(1)-C(1)-C(7) 108.7(6) | O(1)-C(1)-C(2) 104.1(5)
C(7)-C(1)-C(2) 119.9(6) | C@3)-C2)-c(1) 99.7(5)
C(3)-C(2)-Si(2) 116.4(4) | C(1)-C(2)-Si(2) 118.9(5)
N-C(3)-C(4) 109.5(5) | N-C(3)-C(2) : 104.3(5)
CA)-C3)-C2) 116.76) | 0(3)-C(4)-C(3) 106.3(5)
0(3)-C(4)-C(5) 108.1(5) | C(3)-C(4)-C(5) 111.8(6)
C(6)-C(5)-C(4) 108.9(6) | O(5)-C(6)-0(2) 112.1(6)
0(5)-C(6)-C(5) 106.1(7) | O(2)-C(6)-C(5) 111.6(6)
C(6)-0(2)-N 106.9(5) | O(6)-C(7)-C(8) 111.0(6)
0(6)-C(7)-C(1) 109.4(5) | C(8)-C(7)-C(1) 112.4(7)
O(7)-C(8)-C(7) 108.2(7) . | C(8)-0(7)-Si(1) 135.9(7)
C(8)-O(7)-Si(1B) 130.8(8) | O(7)-Si(1)-C(10) 108.7(5)
O(7)-Si(1)-C(11) 106.6(4) | C(10)-Si(1)-C(11) 111.6(5)
0(7)-Si(1)-C(9) 107.4(5) | C(10)-Si(1)-C(9) 112.0(6)
C(11)-Si(1)-C9) 110.3(6) | C(12)-C(11)-C(15) 109.8(7)
C(12)-C(11)-C(16) 109.4(7) | C(15)-C(11)-C(16) 106.4(7)

C(12)-C(11)-Si(1) 113.9(6) [ C(15)-C(11)-Si(1) 108.4(6)
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C(16)-C(11)-Si(1) 108.5(6) | C(11)-C(12)-C(13) 114.3(8)
C(11)-C(12)-C(14) 112.1(8) | C(13)-C(12)-C(14) 112.1(9)
O(7)-Si(1B)-C(10B) 107.4(7) | O(7)-Si(1B)-C(11B) 107.6(6)
C(10B)-Si(1B)-C(11B) 112.2(8) | O(7)-Si(1B)-C(9B) 106.3(7)
C(10B)-Si(1B)-C(9B) 112.2(8) | C(11B)-Si(1B)-C(9B) | 110.7(8)
C(12B)-C(11B)-C(16B) 109.4(11) [C(12B)-C(11B)-C(15B) 109.0(10)
C(16B)-C(11B)-C(15B) 105.6(10) [C(12B)-C(11B)-Si(1B) 116.0(8)
C(16B)-C(11B)-Si(1B)  108.5(9) C(lSB)-C(llB)-Si(‘lB). 107.9(9)
C(13B)-C(12B)-C(11B) 116.3(12) C(13B)-C(12B)-C(14B) 113.4(14)
C(11B)-C(12B)-C(14B) 113.4(13) | C(17)-Si(2)-C(18) 109.0(4)
C(17)-Si(2)-C(19) 106.9(4) | C(18)-Si(2)-C(19) 109.5(3)
C(17)-5i(2)-C(2) 108.93) | C(18)-Si(2)-C(2) 111.6(4)
C(19)-Si(2)-C(2) 110.8(3) [ C(20)-C(19)-C(24) 120.0
C(20)-C(19)-Si(2) - 123.0(3) | C(24)-C(19)-Si(2) 117.0(3)
C(21)-C(20)-C(19) 120.0 C(20)~C(21)—C(2ﬁ2) - 120.0
C(21)-C(22)-C(23) 120.0 C(24)-C(23)-C(22) 120.0
C(23)-C(24)-C(19) - 120.0 C(25)-0(3)-C(4) 118.5(6)
0(4)-C(25)-0(3) 124.7(7) | O(4)-C(25)-C(26) 123.7(6)
0O(3)-C(25)-C(26) 111.6(6) | C(27)-C(26)-C(31) 120.0
C(27)-C(26)-C(25) 121.4(4) | C(31)-C(26)-C(25) 118.5(4)
C(26)-C(27)-C(28) 120.0 C(27)-C(28)-C(29) 120.0
C(30)-C(29)-C(28) 120.0 C(31)-C(30)-C(29) 120.0
C(30)-C(31)-C(26) 120.0 C(6)-0(5)-C(32) 115.6(7)
0(5)-C(32)-C(37) 105.9(8) | 0O(5)-C(32)-C(33) 108.0(7)
C(37)-C(32)-C(33) - 111.2(8) | C(38)-C(33)-C(34) 113.5(9)
C(38)-C(33)-C(32) - 110.4(7) | C(34)-C(33)-C(32) 107.3(9)
C(35)-C(34)-C(33) . 110.9(13) [ C(34)-C(35)-C(36) 109.9(13)
C(37)-C(36)-C(35) 104.6(13) [ C(32)-C(37)-C(36) 111.7(10)
C(39)-C(38)-C(43) 120.0 C(39)-C(38)-C(33) - 123.3(8)
C(43)-C(38)-C(33) 116.7(8) | C(40)-C(39)-C(38) 120.0
C(39)-C(40)-C41) 120.0 C(42)-C(41)-C(40) 120.0
C(43)-C(42)-C(41) 120.0 C(42)-C(43)-C(38) 120.0




Table 10. Dihedral angles [deg] for alcohol (-)-27a.7 '

Dihedral Angle Angle (°) | Dihedral Angle Angle (°)
O(2)-N-O(1)-C(1) 98.4(6) C(3)-N-O(1)-C(1) -11.6(7)
N-O(1)-C(1)-C(7) 115.7(6) N-O(1)-C(1)-C(2) -13.2(7)
O(1)-C(1)-C(2)-C(3) - 31.0(7) C(N-C(1)-C(2)-C(3) -90.7(7)
O(1)-C(1)-C(2)-Si(2) 158.6(5) C(7)-C(1)-C(2)-Si(2) 36.9(9)
O(1)-N-C(3)-C(4) 157.7(5) O(2)-N-C(3)-C(4) - 48.6(6)
O(1)-N-C(3)-C(2) 32.1(7) O(2)-N-C(3)-C(2) -77.0(6)
C(1)-C(2)-C(3)-N -38.3(7) Si(2)-C(2)-C(3)-N -167.5(4)
C(1)-C(2)-C(3)-C4) -159.3(6) | Si(2)-C(2)-C(3)-C(4) 71.5(7)
N-C(3)-C(4)-0(3) 134.9(5) C(2)-C(3)-C(4)-0(3) -106.9(6)
N-C(3)-C(4)-C(5) 17.2(8) - C(2)-C(3)-C(4)-C(5) 1_'35.4(6)
0(3)-C(4)-C(5)-C(6) -173.0(6) | C(3)-C(4)-C(5)-C(6) -56.4(9)
C(4)-C(5)-C(6)-0(5) 147.5(6) C(4)-C(5)-C(6)-0(2) 25.2(10)
0O(5)-C(6)-0(2)-N -78.4(7) | C(5)-C(6)-O(2)-N | 40.4(8)
O(1)-N-0O(2)-C(6) . 165.7(5) - | C(3)-N-0O(2)-C(6) -83.2(6)
O(1)-C(1)-C(7)-0(6) 0 -56.9(7) C(2)-C(1)-C(7)-0(6) 62.5(8)
O(1)-C(1)-C(7)-C(8) 66.9(7) C(2)-C(1)-C(7)-C(8) -173.7(6)
0(6)-C(7)-C(8)-0(7) -169.4(7) | C(1)-C(7)-C(8)-O(7) 67.7(9)
C(7)-C(8)-O(7)-Si(1) -174.8(7) | C(7)-C(8)-O(7)-Si(1B) -163.0(9)
C(8)-O(7)-Si(1)-C(10) 19.9(12) Si(1B)-O(7)-Si(1)-C(10) -44(6)

' C(8)-0(7)-Si(1)-C(11) -100.6(10) | Si(1B)-O(7)-Si(1)-C(11) -164(6)
C(8)-0(7)-Si(1)-C(9) 141.3(11) | Si(1B)-O(7)-Si(1)-C(9) 78(6)
O(7)—Si(1)-C(11)-C(12) 160.1(9) C(10)-Si(1)-C(11)-C(12) | 41.6(11)
C(9)-Si(1)-C(11)-C(12) -83.6(11) | O(7)-Si(1)-C(11)-C(15) -77.3(10)
C(10)-Si(1)-C(11)-C(15) 164.2(12) | C(9)-Si(1)-C(11)-C(15) 39.0(12)
O(7)-Si(1)-C(11)-C(16) 37.9(10) C(lO)-Si(l);C(lvl)-C(16) -80.6(11)
C(9)-Si(1)-C(11)-C(16) 154.2(11) | C(15)-C(11)-C(12)-C(13) . -72(2)
C(16)-C(11)-C(12)-C(13) 171(2) Si(1)-C(11)-C(12)-C(13) 49(2)
C(15)-C(11)-C(12)-C(14) 57(2) C(16)-C(11)-C(12)-C(14) -60(2)
Si(1)-C(11)-C(12)-C(14) 178(2) C(8)-O(7)-Si(1B)-C(10B) -0.1(14)
Si(1)-O(7)-Si(1B)-C(10B) 125(5) C(8)-O(7)-Si(1B)-C(11B) -121.1(11)
Si(1)-O(7)-Si(1B)-C(11B) 4(5) C(8)-0(7)-Si(1B)-C(9B) 120.3(14)
Si(1)-0(7)-Si(1B)-C(9B) -115(5) O(7)-Si(1B)-C(11B)-C(12B) 73(2)
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C(10B)-Si(1B)-C(11B)-
C(12B)

O(7)-Si(1B)-C(1 IB)-C(I 6B)

C(9B)-Si(1B)-C(11B)-
C(16B)
C(10B)-Si(1B)-C(11B)-
C(15B)
C(16B)-C(11B)-C(12B)-
C(13B)
Si(1B)-C(11B)-C(12B)-
C(13B)
C(15B)-C(11B)-C(12B)-
C(14B) .
C(3)-C(2)-Si(2)-C(17)
C(3)-C(2)-Si(2)-C(18)
C(3)-C(2)-Si(2)-C(19)
C(17)-Si(2)-C(19)-C(20)
C(2)-Si(2)-C(19)-C(20)
C(18)-Si(2)-C(19)-C(24)
C(24)-C(19)-C(20)-C(21)
C(19)-C(20)-C(21)-C(22)
C(21)-C(22)-C(23)-C(24)
C(20)-C(19)-C(24)-C(23)
C(3)-C(4)-O(3)-C(25)
C(4)-0(3)-C(25)-0(4) -
0(4)-C(25)-C(26)-C(27)
0(4)-C(25)-C(26)-C(31)
C(31)-C(26)-C(27)-C(28)

| C(26)-C(27)-C(28)-C(29)

C(28)-C(29)-C(30)-C(31)
C(27)-C(26)-C(31)-C(30)
0(2)-C(6)-0(5)-C(32)
C(6)-0(5)-C(32)-C(37)
0O(5)-C(32)-C(33)-C(38)
0(5)-C(32)-C(33)-C(34)

-45(2)

-51(2)

65(2)

77(2)

120(3)

-3(3)

93)

- -75.1(6)

45.3(6)
167.6(5)
-104.2(5)
14.4(6)
-44.4(5)
0.0

0.0

0.0

0.0
155.7(5)
2.0(10)
-179.6(6)
-2.7(9)
0.0

0.0

0.0

0.0
-72.0(9)
119.0(9)
65.0(11)
-170.8(10)

| C(9B)-Si(1B)-C(11B)-

C(12B)
C(10B)-Si(1B)-C(11B)-
C(16B)

O(7)-Si(1B)-C(11B)-C(15B)-

C(9B)-Si(1B)-C(11B)-
C(15B) ‘

| C(15B)-C(11B)-C(12B)-

C(13B)
C(16B)-C(11B)-C(12B)-
C(14B)
Si(1B)-C{11B)-C(12B)-
C(14B) |
C(1)-C(2)-Si(2)-C(17)
C(1)-C(2)-Si(2)-C(18)
C(1)-C(2)-Si(2)-C(19)
C(18)-Si(2)-C(19)-C(20)
C(17)-Si(2)-C(19)-C(24)
C(2)-Si(2)-C(19)-C(24)
Si(2)-C(19)-C(20)-C(21)

C(20)-C(21)-C(22)-C(23) -

C(22)-C(23)-C(24)-C(19)
S1(2)-C(19)-C(24)-C(23)
C(5)-C(4)-0(3)-C(25)
C(4)-0(3)-C(25)-C(26)
0(3)-C(25)-C(26)-C(27)
0(3)-C(25)-C(26)-C(31)
C(25)-C(26)-C(27)-C(28)
C(27)-C(28)-C(29)-C(30)
C(29)-C(30)-C(31)-C(26)
C(25)-C(26)-C(31)-C(30)
C(5)-C(6)-0(5)-C(32)
C(6)-0(5)-C(32)-C(33)
C(37)-C(32)-C(33)-C(38)
C(37)-C(32)-C(33)-C(34)

-171(2)

-169(2)

-165(2)

- _49(2)

-125(3)
-106(3)

131(3)

- 165.6(6)

-74.0(6)
48.3(7)
137.9(5)
73.5(5)
-167.9(4)
177.6(5) -
0.0

0.0

-177.8(5)

-84.1(7)
-179.0(5)

LA(7)

178.3(4)
176.8(5)
0.0

0.0
-176.9(5)
166.0(6)
2121.8(8)
-179.2(10)
-55.0(14)




C(38)-C(33)-C(34)-C(35)
C(33)-C(34)-C(35)-C(36)
0(5)-C(32)-C(37)-C(36)

C(35)-C(36)-C(37)-C(32)
C(32)-C(33)-C(38)-C(39)
C(32)-C(33)-C(38)-C(43)
C(33)-C(38)-C(39)-C(40)
C(39)-C(40)-C(41)-C(42)
C(41)-C(42)-C(43)-C(38)

-179.3(13)
652)
177.0(11)
61(2)
91.9(9)
-87.2(9)
-179.0(7)

- 0.0

0.0

C(32)-C(33)-C(34)-C(35)
C(34)-C(35)-C(36)-C(37)
C(33)-C(32)-C(37)-C(36)
C(34)-C(33)-C(38)-C(39)

| C(34)-C(33)-C(38)-C(43)

C(43)-C(38)-C(39)-C(40)

C(38)-C(39)-C(40)-C(41y

C(40)-C(41)-C(42)-C(43)
C(39)-C(38)-C(43)-C(42)

58(2)
63(2)
60(2)

- -28.7(11)

152.2(9)
0.0
0.0
0.0

C(33)-C(38)-C(43)-C(42)

179.1(6)

0.0
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Crystal Structure of (-)-7-Epiaustraline (-)-4

The following was made available by Dr. Scott Wilson, ‘X-ray Crystallog-raphib
Laboratory, University of Illinois at Urbana-Champaign.

Crystal Preparation and Structure Refinement Summary. _
Crystals were grown from methanol. The data crystal was mounted using oil (Paratone-N,
Exxon) to a thin glass fiber with the (1 0 1) scattering planes roughly normal to the spindle axis.
Average intensity-beyond 0.9 \%A resolution was less than 1 \s(I); these data were not used for
calculations. ' '

Systematic conditions suggested the unémbiguous space group. 4'Structurc was solved by direct
methods.8 All positional parameters were independently refined. 'H atom U's were assigned as
1.2 times Ueq of adjacent non-H atoms. The space group choice was confirmed by successful
convergence of the full-matrix least-squares refinement on F2.9 The highest peaks in the final
difference Fourier map were in the vicinity of hydroxyl atoms; the final map had no other
significant features. A final analysis of variance between observed and calculated structure factors

showed no dependence on amplitude or resolution.

Table 11. Crystal Data and Structure Refinement for (-)-7-epiaustraline ((-)-4).

Empirical formula CgHsNO4
Formula weight. 189.21
Temperature 198(2) K
Wavelength 0.71073 A
Crystal system Orthorhombic
Space group P 212121

Unit cell dimensions
from 878 reflns with
4<=theta<=23

Density (calculated)

Absorption coefficient

a=5.0650(8) A
b=28.2073(13) A
c =21.408(3) A
V =889.9(2) A3
1.412 Mg/m3
0.113 mm-!

alpha = 90 deg
beta=90deg
gamma = 90 deg
Z=4 |
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Crystal size 0.07 x 0.11 x 0.22 mm
Theta range for data collection 1.90 to 22.99 deg
Index ranges | . -6<=h<=6, -4<=k<=9, -25<=1<=24
Collection method 0.3 deg \w scans for 0.1667 min/scan
Reflections collécted 3837 [R(int) = 0.1884]
Independent reflections 1239 [877 bbsI >2sigma(I)]
Absorption correction . None ‘
Refinement (shift/err=0.004) Full-matrix least-squares on F2
Data / restraints / parameters - 1228 /07163
Goodness-of-fit on F2 1.110
Final R indices (obs data) ‘ R1=0.0715, wR2 = 0.1385
R indices (all data) : R1 =0.1135, wR2 = 0.1615
calc w=1/[\s2(Fo2)+(0.0434P)2+0.0000P]
where P=(Fo2+2Fc2)/3
Absolute structure parameter 14
Largest diff. peak and hole 0.229 and -0.214 e.A-3

Figure 3. SHELXTLIO plot of 7-epiaustraline ((-)-4) showing 35% probability ellipsoids for

non-H atoms and circles of arbitrary size for H atoms.
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Table 12. Atomic coordinates (x 104) and equivalent isotropic displacement parameters (A2 x

103) for (-)-7-epiaustraline ((-)-4). U(eq) is defined as one third of the trace of the orthbgonalized

Uij tensor

atom X y z U(eq)
o) -2514(8)  4097(6)  2614(2) 32(1)
0Q2) -5091(7)  6692(5) 1777(2) 33(1) |
0Q) 3300(7) 1441(6) 1507(2)  37(1)
o) 257D 7796(6) 252(2) 36(1)
N 1086(8) 4949(7) 1183(2) 25(1)
C(D -2288(11) 4283(8)  1959(3) 26(2)
C -2477(11)  6052(8) 1758(3) 26(2)
C@3) -1236(11) 6070(8) 1114(3) 25(2)
C(5) 1593(13)  3956(9). 622(3) - 30(2)
C(6) 157(13) 237709) 746(3) ' 35(2)
C(7 673(11) 2076(9) 1434(3) 32(2)
C(7A) 471(10) 3799(8) 1716(3) 26(2)°
C(8) _ -550(12)  7753(9) 884(3) 28(2)

Table 13. Bond lengths [A] for (Q)—7-epiaustraline ((~)-4).

Bond Length (A) [Bond  Length (&) |Bond ~ Length (&)
O(1)-C(1)  1.416(8)  [O(1)-H(IA) 0.84(7) 0(2)-C(2) 1.425(7)
O(2-HRA) 1.13(7)  |OB)-C(7)  1.438(7) O@3)-H(3A) 1.03(7)
04)-C(8)  1.414(8) O@)-H(4A) 071(7)  [N-C(5)  1.474(8).
N-C(3) 1.501(8) N-C(7A) 1.514(8) C(1)-C(2) 1.517(9)
C(1)-C(7A)  1.543(8) C(1)-H(1)  0.96(6) C(2)-C(3) 1.513(8)
C(2-H(2)  1.06(6) C(3)»-C(8)  1.508(10) |C(3)-H(3) 0.97(6)
C(5)-C(6)  1.510(10) |C(5)-H(5A) 1.01(7) C(5)-H(5B)  1.04(6)
C6)-C(7)  1.515(10) |C(6)}-H(6A) 1.12(6) C(6)-H(6B)  0.87(7)
C(7)-C(7TA)  1.540(9) C(D-HT)  0.84(7) C(7A)-H(7A) 0.91(6)
C(8)-H(8A) 0.87(6) -~ |C(8)-H®BB) 1.01(6) | ’
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Table 14. Bond angles [deg] for (-)-7-epiaustraline ((-)-4). B

Bond Angle Angle (°) |Bond Angle Angle (°)
C(1)-O(1)-H(1A)  109(5) C(2)-0(2)-H(2A) 110(3)
C(7)-0(3)-H(3A) 104(4) C(8)-O(4)-H(4A) 110(6)
C(5)-N-C(3) 113.4(5) C(5)-N-C(7A) 107.8(5)
C(3)-N-C(7A) '107.1(4) O(1)-C(1)-C(2) 112.3(6) .
O(D-C(1)-C(7A) 112.3(5) C(2)-C(1)-C(7A) 102.005) -
‘O(l)-C(‘l)-H(l) 109(4) C(2)-C(1)-H(1) 117(4)

' C(7A)-C(1)-H(1) 103(4) 0(2)-C(2)-C(3) 114.2(5)
0(2)-.C(2)-C(1) 113.8(5) C(3)-C(2)-C(1) 104.0(5)
0(2)-C(2)-H(2) 105(3) C(3)-C(2)-H(2) 113(3)

C(1)-C(2)-H(2) 107(3) - | N-C(3)-C(8) 114.4(5)
N-C(3)-C(2) 103.4(5) C(8)-C(3)-C(2) 113.7(6)
N-C(3)-H(3) - 108(4) C(8I)-C(3)-H(3) 109(4)

| C(2)-C(3)-H@3) 107(4) N-C(5)-C(6) 104.3(5)

N-C(5)-H(5A) 1134) | C(6)-CG)-HGA)  113(3)
N-C(5)-H(5B) 110(3) C(6)-C(5)-H(5B)  104(4)
H(5A)-C(5)-H(5B) "111(5) C(5)-C(6)-C(7)  103.2(6)
C(5)-C(6)-H(6A)  116(3) C(7)-C(6)-H(6A) 110(3)
C(5)-C(6)-H(6B)  116(4) C(7)-C(6)-H(6B)  110(5)
H(6A)-C(6)-H(6B) 101(5) O(3)-C(7)-C(6)  108.9(5)
0(3)-C(1)-C(7TA)  110.6(5) |C(6)-C(7)-C(TA)  102.7(6)
O3)-C(7)-H(7)  110(5) C(6)-C(T)-H(7)  106(4)
C(TA)-C(T)-H(7)  118(5) N-C(7A)-C(7) 105.3(5)
N-C(7A)-C(1) 106.3(5) | C(7)-C(7TA)-C(1)  115.4(5)
N-C(7A)-H(7A)  114(4) C(7)-C(7A)-H(7A) 103(4)
C(1)-C(7TA)-H(7A) 1134) | 0@4)-C®)-C3)  113.8(6)
O4)-C(8)-H(8A)  113(4) C(3)-C(8)-H(8A)  103(5)
O(4)-C(8)-H(8B)  115(3) C(3)-C(8)-H(8B)  105(4)
H(8A)-C(8)-H(8B) 107(5) |
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Table 15. Dihedral angles [deg] for (-)-7-epiaustraline ((-)-4). -

Dihedral Angle Angle (°) |Dihedral Angle Angle (°)

O(1)-C(1)-C(2)-0(2) -15.1(7) C(7A)-C(1)-C(2)-0(2)  164.5(5)
O(1)-C(1)-C(2)-C(3) 160.1(5) C(TA)-C(1)-C(2)-C(3) 39.7(6)
C(5)-N-C(3)-C(8) -92.5(6) C(7A)-N-C(3)-C(8) = 148.8(5)
C(5)-N-C(3)-C(2) 143.3(5) C(7A)-N-C(3)-C(2) 24.6(6)
0(2)-C(2)-C(3)-N -164.9(5) C(1)-C(2)-C(3)-N -40.3(6)
0(2)-C(2)-C(3)-C(8) 70.5(7) C(1)-C(2)-C(3)-C(8)  -165.0(5)
C(3)-N-C(5)-C(6) | -94.4(6) C(7A)-N-C(5)-C(6) 24.0(6)
N-C(5)-C(6)-C(7) -39.5(6) C(5)-C(6)-C(7)-O(3)  -78.1(6)
C(S)-C(6)-C(7)-C(7A) 39.1(6) C(5)-N-C(7A)-C(7) 0.5(5) |
C(3)-N-C(7A)-C(7) 122.8(5) | C(5)-N-C(7A)-C(1) -122.4(5)
C(3)-N-C(7A)-C(1) -0.1(6) 03)-C(N-C(7TA-N 91.6(6)
C(6)-C(7)-C(7TA)-N -24.5(6) 0(3)-C(7)-C(7A)-C(1) -151.6(6)
C(6)-C(7)-C(TA)-C(1) 92.3(6) O(1)-C(1)-C(7A)-N -144.7(5)
C(2)-C(1)-C(7A)-N -24.3(6) - [ O(1)-C)-C(7TA)-C(7) 99.1(7)
C(2)-C(1)-C(TA)-C(7)  -140.5(6) [ N-C(3)-C(8)-0(4) 70.0(7)
C(2)-C(3)-C(8)-O(4) -171.5(5)
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Australine Data

Table 16. Alexines 1, 8, and 9 and Australines 2-5 and 10.

Structure

Common Name

CA Name

Origin

(1R,2R,3R,7S,7aS)-hexahydro-3-(hydroxymethyl)- 1H-

pyrrolizine-1,2,7-triol

3-epialexine

alexine Natural
—}) " (1R,2R,3S,7S,7aS)-hexahydro-3-(hydroxymethyl)-1H—
HO'---QD  pyrrolizine-1,2,7-triol
| HO H bH
8

Synthetic

HOw-

HO H OH
-9
7-epialexine

(1R,2R,3R,7R,7aS)-hexahydr0-3-_(hydroxymethy1)-lH-

pyrrolizine-1,2,7-triol

Synthetic

| (1R,2R,3R,7S ,7aR)-hexahydro-3-(hydroxymethyl)-lH-

 pyrrolizine-1,2,7-triol

Ho H 0w
australine " Natural
' H
—/O (1R,2R,3S,7S,7aR)-hexahydro-3-(hydroxymethyl)- 1 H-
HOu- N _pyrrolizine-1,2,7-triol
HO H BH
3

3-epiaustraline

Natural
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Table 16. Alexines 1, 8, and 9 and Australines 2-5 and 10, cont.

Structure _‘ | CA Name

Common Name | Origin
H
(1R,2R,3R,TR,7aR)-hexahydro-3-(hydroxymethyl)-1 H-

How ! V) pyrrolizine-1,2,7-triol

HO H OH

4 v , _

7-epiaustraline : : Natural

(15,2R,3R,7S,7aR)-hexahydro-3-(hydroxymethyl)-1H-

pyrrolizine-1,2,7-triol

HO H BH
5 . :
1-epiaustraline Natural

(1S,2R,3S,7R,7aR)-hexahydro-3-(hydroxymethyl)-1 H-

pyrrolizine-1,2,7-triol

1,7-diepiaustraline Synthetic
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1H and 13C Spectra for (-)-7-Epiaustraline ((-)-4)

and (-)-1-Epicastanospermine (-)-14).

or't ” zo't tLo IT°T 9%
T°T ST°T )3 4 6o 06°0 -
[ (B . LR ] [ Easant X Choate X ]
wadg 8°T 0T Tz A 4 9°C 8°¢ 0°¢ T°E A% 9°¢€ 8°t 0o°v z°y Y
__”_____‘_m_.___._:___“_,.—.EL,E.FLLL_ILLLLL._.::__,.___:..._.______.____"_._N___E.L,._lrr_v.r...h____.___..”“__"__.:__:._._,____ il ety
— /R wa—
Bl ( anTeuntee o)
| | _ L ! q3
) 6°r0SE [ a3z
‘ -.CMNn_~ T3
YA L4 L33
006 | wmxg
ost an
o £
i S6IET L3
i €rosez dan
TUSTIT ! ds
4..3%5
] e I g
! & i e
_ v R ' af
u | TF
\ * i ] 0v1L
_ i 14 uges
_ . I e u ] Y201
! -l ) QM 8TT ES]
. ; ‘ dxea  gryT g
) , 2xeR  LoLLT- 303
g [} IP
H qave 0°¢ ad
TLOTET u3z es xnday
L} ooxd g =q
STTFIN 0009 93
ONISSZO0UX *°T0SOT ne
0°Sst arey  9¢gco da
- owoy  QrL°“¢ 3w
[ 2 4 sexp IR a3
Desp 960°0SL - bage
HO y OH (114 Forp ROILISINBOY
> P  ZANOSLYS9°L0Y .
L b wou P ~YEq/LAOOQeION/IXeq
N-E wQH 0 Jop ~aey/Teoyado/praesn
ot Indp -/ewoy/3z0dxe/ o113
TH up  ora IUSATON
HO 960°05¢L Bajp B66T LT qv4  eavp
IA ¥ “Oxa ATANYE
ndzs 1dxe
IH pIvpawlg
¥99°LOHE

Figure 4. 1H spectrum (750 MHz) of (-)-7-epiaustraline ((—)-4).
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Figure 7. 1H spectrum (500 MHz) of (—-)-1-epica§tanospermine ((-)-14).
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Figure 9. 13C spectrum (126 MHz) of (-)-1-epicastanospermine ((-)-14).
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