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5. 'H NMR (CDCly)
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Fig. 1. 'H and 3C NMR of 3 and 5
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Fig. 2. Mass Spectra data of 3 and S
Compound 3, X-Ray crystallography data

Table 1.  Bond lengths [A] and angles [°] for 3

0(1)-C(2) 1.203(2)
C(2)-0(3) 1.358(3)
C(2)-C(6) 1.514(3)
0(3)-C(4) 1.442(2)
O(1)-C(2") 1.196(6)
C(2)-0(3") 1.363(5)
C(2)-C(4) 1.517(6)
0(3)-C(6) 1.424(5)
C(4)-C(5) 1.537(2)
C(5)-C(11) 1.530(2)
C(5)-C(6) 1.538(2)
C(5)-C(7) 1.539(2)
C(7)-0(8) 1.419(2)
0(8)-C(9) 1.420(2)
C(9)-C(10) 1.537(2)
C(10)-C(11) 1.5202)
C(10)-C(17) 1.533(2)
C(10)-C(13) 1.541(2)
C(11)-0(12) 1.2123(19)
C(13)-0(14) 1.427(2)
0(14)-C(15) 1.411(2)
C(15)-0(16) 1.406(2)
0(16)-C(17) 1.424(2)
0(1)-C(2)-0(3) 119.6(2)
0(1)-C(2)-C(6) 129.3(2)
0(3)-C(2)-C(6) 111.01(16)
C(2)-0(3)-C(4) 109.48(17)
0(1')-C(2)-0(3") 113.9(8)

O(1')-C(2")-C(4) 131.3(10)



0(3))-C(2')-C(4) 112.3(6)

C(2)-0(3)-C(6) 108.2(5)

0(3)-C(4)-C(5) 107.07(15)
C(2)-C(4)-C(5) 102.4(4)

C(11)-C(5)-C(4) 112.13(13)
C(11)-C(5)-C(6) 113.33(14)
C(4)-C(5)-C(6) 101.66(14)
C(11)-C(5)-C(7) 108.48(14)
C(4)-C(5)-C(7) 110.45(15)
C(6)-C(5)-C(7) 110.70(14)
0(3)-C(6)-C(5) 108.7(5)

C(2)-C(6)-C(5) 103.57(16)
0(8)-C(7)-C(5) 111.64(14)
C(7)-0(8)-C(9) 110.42(13)
0(8)-C(9)-C(10) 111.28(14)
C(11)-C(10)-C(17) 110.55(13)
C(11)-C(10)-C(9) 107.47(14)
C(17)-C(10)-C(9) 110.75(14)
C(11)-C(10)-C(13) 110.83(13)
C(17)-C(10)-C(13) 107.21(14)
C(9)-C(10)-C(13) 110.05(14)
0(12)-C(11)-C(10) 121.93(15)
0(12)-C(11)-C(5) 121.77(15)
C(10)-C(11)-C(5) 116.23(13)
0(14)-C(13)-C(10) 110.19(13)
C(15)-0(14)-C(13) 110.55(14)
0(16)-C(15)-0(14) 111.50(16)
C(15)-0(16)-C(17) 110.24(14)
0(16)-C(17)-C(10) 109.71(14)

Symmetry transformations used to generate equivalent atoms:

Table 2. Torsion angles [°] for 3

0(1)-C(2)-0(3)-C(4) -177.7Q2)
C(6)-C(2)-0(3)-C(4) 3.003)



O(1')-C(2')-0(3")-C(6)
C(4)-C(2)-0(3)-C(6)
C(2)-0(3)-C(4)-C(5)
O(1')-C(2')-C(4)-C(5)
0(3)-C(2')-C(4)-C(5)
0(3)-C(4)-C(5)-C(11)
C(2)-C(4)-C(5)-C(11)
0(3)-C(4)-C(5)-C(6)
C(2)-C(4)-C(5)-C(6)
0(3)-C(4)-C(5)-C(7)
C(2)-C(4)-C(5)-C(7)
C(2)-0(3)-C(6)-C(5)
0(1)-C(2)-C(6)-C(5)
0(3)-C(2)-C(6)-C(5)
C(11)-C(5)-C(6)-0(3")
C(4)-C(5)-C(6)-0(3")
C(7)-C(5)-C(6)-0(3")
C(11)-C(5)-C(6)-C(2)
C(4)-C(5)-C(6)-C(2)
C(7)-C(5)-C(6)-C(2)
C(11)-C(5)-C(7)-0(8)
C(4)-C(5)-C(7)-0(8)
C(6)-C(5)-C(7)-0(8)
C(5)-C(7)-0(8)-C(9)
C(7)-0(8)-C(9)-C(10)
0(8)-C(9)-C(10)-C(11)
0(8)-C(9)-C(10)-C(17)
0(8)-C(9)-C(10)-C(13)
C(17)-C(10)-C(11)-0(12)
C(9)-C(10)-C(11)-0(12)
C(13)-C(10)-C(11)-0(12)
C(17)-C(10)-C(11)-C(5)
C(9)-C(10)-C(11)-C(5)
C(13)-C(10)-C(11)-C(5)
C(4)-C(5)-C(11)-0(12)
C(6)-C(5)-C(11)-0(12)

164(3)
0(4)
-19.2(3)
-177(3)
-16(3)
147.91(17)
144.9(14)
26.5(2)
23.5(14)
-91.02)
-94.0(14)
173)
-165.1(3)
14.13)
-146.0(14)
25.5(14)
91.9(14)

-144.27(17)

23.7(2)
93.60(19)
-52.37(18)

-175.64(13)

72.56(19)
64.84(18)
-66.90(18)
55.86(17)
176.71(14)
-64.92(19)
8.7(2)
129.68(17)

-110.03(17)
-168.19(14)

-47.21(17)
73.08(18)
-8.8(2)
105.54(18)



C(7)-C(5)-C(11)-0(12) -131.09(16)

C(4)-C(5)-C(11)-C(10) 168.05(14)
C(6)-C(5)-C(11)-C(10) -77.56(18)
C(7)-C(5)-C(11)-C(10) 45.80(17)
C(11)-C(10)-C(13)-0(14) 174.46(14)
C(17)-C(10)-C(13)-0(14) 53.73(18)
C(9)-C(10)-C(13)-0(14) -66.80(18)
C(10)-C(13)-0(14)-C(15) -57.84(19)
C(13)-0(14)-C(15)-0(16) 62.7(2)
0(14)-C(15)-0(16)-C(17) -63.92)
C(15)-0(16)-C(17)-C(10) 60.3(2)
C(11)-C(10)-C(17)-0(16) -175.69(13)
C(9)-C(10)-C(17)-0(16) 65.31(19)
C(13)-C(10)-C(17)-0(16) -54.78(18)

Symmetry transformations used to generate equivalent atoms:
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Fig. 4. Crystal packing in 3.



10

Computational Studies of 3

Geometrical optimizations and vibrational analysis were carried out employing density
functional theory Becke three-parameter hybrid functional combined with Lee-Yang-Parr
correlation functional method (B3LYP) in conjunction with 6-31G* basis set [1].

All calculations were performed using Gaussian03 suite of programs [2] implemented on dual
core Opteron 240 personal computer under Linux operating system. Harmonic vibration
frequencies were calculated for all localized stationary structures to verify whether they are true
minima.

Table 3. Cartesian coordinates of optimized structures obtained at the B3LYP/6-31G* level of
theory. The number of imaginary frequencies (NImag) is given in parenthesis.

Structure 3b out,down (NImag = 0)

01
C 1.30324900 0.23973500 0.10706800
C -1.11020700  -0.11424600 1.70088300
C 1.21318600  -0.28439800 1.55963900
H -0.97491900 0.75429500 2.36742900
H -1.98716400  -0.67097200 2.04659800
H 1.30608600 0.55578000 2.26748200
H 2.02699400  -0.98522800 1.74938300
C 0.00027600 0.92577600  -0.31513700
O -0.00026900  -0.98277400 1.79848200
O 0.00576800 1.85053000  -1.11021500
C 2.48960000 1.21751600  -0.04986800
H 2.46993700 1.66201700  -1.05393500
H 2.43897100 2.02643500 0.68446200
C 1.58998900  -0.95523400  -0.85493600
H 1.51898700  -0.61009100  -1.89914100
H 0.88193800  -1.77106700  -0.69639800
C -2.47069800 1.39400900 0.15462100
H -2.61243700 1.96595300 1.07590400
H -2.31653300 2.08274800  -0.67973200
C -3.38271400  -0.60603500  -0.55636300
O -4.22897700  -1.39888000  -0.86910200
O -3.67222800 0.63243100  -0.06904600
C -1.31676200 0.37205000 0.24881200
C -1.86567200  -0.77673000  -0.63148500
H -1.57437200  -1.77201800  -0.28913200
H -1.56870700  -0.67598100  -1.68289300
C 3.88586000  -0.51624700  -0.73364100
H 4.83328200  -1.00299400  -0.50025200
H 3.89007200  -0.12558300 -1.76838100
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Structure 3c in,up (NImag = 0)
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Structure 3e in,down;1,3-dioxane boat (NImag = 0)
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Structure 3a up,out (NImag = 0)
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1.20948800
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Structure 3f out,down;1,3-dioxane boat (NImag = 0)
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Structure 3d out,downTS (NImag = 1)
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1.67721800
-0.50768700
0.93281600
1.25703900
1.68823400
0.96816300
1.15686200
1.47050100
1.49446300
-0.42196700
-1.19606100
-2.11897300
-1.41332500
0.90425500
1.79323200
-0.30180100

-2.05592900
-0.76927100
-1.75657800
-0.65271400

-0.10725800
1.41569100
1.26452000
1.24113500
2.11850800
1.12093900
1.84222400
-0.80465100
2.02978800
-2.01557600
-1.01236000
-2.01049200
-1.12082000
0.11213400
-0.83669300
0.86960800
0.07875400
0.31405000
1.35270000
-0.31208700
-0.27637200
0.18071100
-1.25876800
0.59864800
-0.43928600
-0.64219800
-0.13664100
-1.68528400
-0.06794400
0.05652100
-0.60649900
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B3LYP/6-31G* Optimized structures of 3 (top and side-views)
(relative energies are given in kcalmol-') Grey = C, Red = O, White = H

Ce
3b down,out £, = 0.4 kcalmol!

Ce ¢

3¢ up,in E; = 1.6 kcalmol!

3d down,outTS =TS E,; = 1.3 kcalmol!
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3f down,out;1,3-dioxane boat £,,; = 5.1 kcalmol!
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