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Table S1 1H NMR Chemical shifts (ppm) of hydroxy proton in solvents other than chloroform (ppm vs. TMS); temperature dependence (ppb/°C) of chemical shift in hydrogen-bonding solvents. 

Compound   Benzene   DMSO    -((/(T     Pyridine   -((/(T
6A(n=1)     2.94      -         -          -        -

6S(n=1)     1.95     4.71    5.3(0.1      6.04    16.5(0.1

6A(n=2)     5.17     4.93    1.00(0.03    5.16     1.92(0.09

6A(n=2)     1.98     4.67    5.8(0.1      5.82    16.9(0.1

6A(n=3)     6.19     5.99    1.89(0.04    6.22     2.03(0.03

6S(n=3)     1.97     4.71    5.7(0.1      6.02    17.5(0.3

6A(n=4)     6.10     5.76    0.94(0.04    6.06     1.45(0.02 

6S(n=4)     1.97     4.66    5.7(0.1      5.98    17.4(0.2

6A(n=5)     6.19     5.91    1.38(0.03    6.18     1.48(0.03

6S(n=5)     1.99     4.68    5.8(0.1      5.98    17.4(0.2

7A-Me       6.09     5.89    1.19(0.04    6.12      1.39(0.02 

7S-Me       2.04     4.68    5.6(0.1      5.97     16.9(0.2 

7A-Et       6.32     6.08    1.41(0.04    6.35      1.62(0.06 

7S-Et       2.05     4.66    5.8(0.1      5.95     17.6(0.02 

7A-i-Pr     6.38     6.17    1.71(0.01    6.43      1.82(0.03 

Table S1 (cont.)

7S-i-Pr     2.05    4.63    5.9(0.1      5.91     17.6(0.2 
8A-Me       6.13    5.81    0.85(0.03    6.13      1.30(0.05 

8S-Me       2.01    4.69    5.7(0.1      5.98     17.6(0.02 

8S-Et       6.42    6.04    1.39(0.03    6.40      1.70(0.03

8A-Et       2.04    4.74    6.5(0.1      5.97     17.3(0.2


Table 2S Activation parameters for syn(anti and anti(syn rotation in 3,4-alkylenedioxy-, 6(n), 3-alkoxy-, 7-R, and 3,4-dialkoxy-2-thienyldi(tert-butyl)methanols, 8-R, in DMSO [mean (G( in kcal mol(1 at T(mean) in K; (H( in kcal mol(1; (S( in cal mol(1 K(1]

                                        syn(anti                      anti(syn
Compound     T.range/K  T(mean)   (G(      (H(         (S(       (G(      (H(         (S(
6(n=1)a      298-323c    311     17.4    17.8(0.1    1.2(0.4    16.3   16.2(0.4    -0.4(1.2

6(n=1)b      298-328c    313     17.5    17.3(0.3   -0.6(1.0    16.1   17.3(0.3     3.7(1.0

6(n=2)       353-398d    374     21.0g   19.7(0.3   -3.5(0.7    19.8g  16.4(0.3    -9.3(0.8

6(n=3)       378-423d    401     22.0    21.2(0.4   -2.0(1.0    21.7   18.7(0.3    -7.5(0.8

6(n=4)       373-428d    401     22.2    20.6(0.2   -3.9(0.4    22.0   17.9(0.2   -10.3(0.5

6(n=5)       383-428d    406     22.0    19.3(0.3   -6.8(0.7    22.0   16.9(0.3   -12.6(0.8

7-Me         378-423d    400     21.4    20.4(0.1   -2.7(0.3    21.4   18.0(0.1    -8.5(0.3

             378-408e    391     21.5    20.0(0.2   –3.7(0.6    21.35  18.0(0.2    -8.6(0.4

7-Et         368-413d    393     21.8    22.4(0.4    1.6(1.0    21.85  19.2(0.5    -5.2(1.3

             368-398f    384     21.9    21.9(0.7   -0.1(1.9    21.9   19.5(0.8    -6.2(2.0

7-i-Pr       368-403d    388     21.9    19.1(0.3   -7.5(0.9    22.3   17.4(0.5   -12.7(1.2

             358-393e    379     21.9    20.4(0.8   -4.0(2.0    22.2   18.7(0.8    -9.4(2.0


Table 2S (cont.)

             358-393f    377     21.95   21.8(0.2   -0.6(0.5    22.3   20.1(0.2    -5.8(0.5

8-Me         358-398e    378     22.0    23.2(0.3    3.1(0.8    22.1   21.1(0.3    -2.8(0.8

8-Et         378-428d    404     22.3    19.9(0.3   -6.1(0.8    23.05  18.6(0.3   -11.1(0.7

a In chloroform. b In benzene. c Hydroxy group. d Aromatic(s). e Methyl group(s). f tert-Butyl. 

g In nitrobenzene at 365-400 K: 20.8 kcal mol(1, ref. 9.


Table S3 MMFF94 steric energies (SE/H in kcal mol(1) and alkoxy group geometries (torsion angles/°)

Compound     SE/H     C2-C3-O-C     C3-O-C-C    C3-C4-O-C    C4-O-C-C

6A(n=1)      71.74       180            -            0           -

6A(n=2)      79.03       167           43          -15          44     

6A(n=3)      69.44       148           83          -34          83

6A(n=4)      76.92       138          113          -46         113

7A-Me        62.84       168

7A-Et        60.38       165         -172

7A-i-Pr      64.37       142        110/-131

8A-Me        74.06       114                       -60

8A-Et        68.98       112         -172          -57        -162

6S(n=1)      69.67       180            -            0           -

6S(n=2)      78.17       165           45          -14          45

6S(n=3)      68.68       146           84          -34          83

6S(n=4)      76.15       143          112          -52         115

7S-Me        62.12       177 

7S-Et        59.46       175         -177

7S-i-Pr      63.78       178        156/-85

8S-Me        74.06       162                      -177

8S-Et        69.06       168         -171         -172         175

Table S4 Free energy differences [(G°(syn – anti), mean for benzene and chloroform in kcal mol(1], semi-empirical (AM1) heats of formation [((Hf°(syn – anti) in kcal mol(1], HF/3-21G and HF/6-31G* potential energies [(E in kcal mol(1, E(anti) in hartrees] 

Compound     (G°      ((Hf°    (Hf°(anti)     (Ea      E(anti)a    (Eb      E(anti)b 

6(n=1)     -1.26      1.98     -89.23      -0.05    -1158.7880   -1.03    -1164.9700  

6(n=2)      0.07      2.92    -103.91       1.97    -1197.6190   -0.15    -1204.0117

6(n=3)      0.87      4.48    -110.01 

6(n=4)      0.98      4.62    -112.04

7-Me        0.98      3.53     -74.38       2.52    -1085.5206   -0.02    -1091.2852

7-Et        1.14      4.18     -80.00       4.10    -1124.3461    1.82    -1130.3254

7-i-Pr      1.54      4.83     -85.17       4.43    -1163.1713    2.39    -1169.3650

8-Me        1.50      6.31    -111.17       3.91    -1198.7741    3.06    -1205.1659

8-Et        1.99      6.24    -122.61

a HF/3-21G. b HF/6-31G*.


Table S5 Semi-empirical (AM1) and ab initio quantum mechanical calculations of H...O and O...O distances (anti isomer only/Å) and alkoxy group geometries (torsion angles/°) (line 1: AM1; line 2: HF/3-21G; line 3: HF/6-31G*)

Compound     H...O    O...O    C2-C3-O-C   C3-O-C-C    C3-C4-O-C    C4-O-C-C

6A(n=1)      2.340    2.835       180                      0           

             1.895    2.725       179                     -1

             2.132    2.801       172                     -9

6A(n=2)      2.196    2.590       165         44         -17           45

             1.749    2.610       162         50         -18           48

             1.894    2.684       161         50         -18           45

6A(n=3)      2.139    2.550       128         77          55          -76

6A(n=4)      2.089    2.620       129         94          81         -113

7A-Me        2.160    2.510       173

             1.699    2.587       134

             1.831    2.656       146

7A-Et        2.145    2.530       163       -170

             1.774    2.607       128        -67

             1.886    2.686       131        -68

7A-i-Pr      2.190    2.700       121      147/-93

             1.768    2.607       129      173/-66

             1.883    2.677       132      171/-67

Table S5 (cont.)

8A-Me        2.075    2.650       110                    176

             1.766    2.595       117                    176

             1.920    2.668       110                    178

8A-Et        1.980    2.660       111       -177         178        179

6S(n=1)                           180                      0

                                  180                      0

                                  172                      9

6S(n=2)                           162         47         -17         43

                                  162         50         -19         48

                                  162         49         -19         46

6S(n=3)                           179        -59          67        -58

6S(n=4)                           118         94          80       -113

7S-Me                             175

                                  153

                                  153

7S-Et                             176      -178

                                  172       -75

                                  176       -78

7S-i-Pr                           149     101/-139

                                  169     164/-65

Table S5 (cont.)

                                  173     161/-77

8S-Me                             148      -175

                                  127      -175

                                  127      -178

8S-Et                             149      -158          179        180


Table S6 Selected bond lengths, bond angles and torsion angles for anti-3,4-diethoxy-2-thienyldi(tert-butyl)methanol, 8A-Et

    Bond lengths/Å                 Bond angles/°           Torsion angles/°

S(1)-C(2)    1.738(3)    C(2)-S(1)-C(5)      93.8(1)    C(3)-C(2)-C(10)-O(1)      11

S(1)-C(5)    1.701(3)    C(2)-C(3)-O(3)     124.3(2)    C(3)-C(2)-C(10)-C(11)    122

C(2)-C(3)    1.354(4)    C(5)-C(4)-O(4)     128.7(3)    C(3)-C(2)-C(10)-C(15)   -104

C(3)-C(4)    1.438(4)    C(3)-C(4)-O(4)     118.4(4)    S(1)-C(2)-C(10)-O(1)    -168

C(4)-C(5)    1.341(5)    C(4)-C(3)-O(3)     121.7(2)    S(1)-C(2)-C(10)-C(11)    -57

C(3)-O(3)    1.381(3)    S(1)-C(2)-C(3)     108.4(2)    S(1)-C(2)-C(10)-C(15)     77

C(4)-O(4)    1.360(4)    C(2)-C(3)-C(4)     114.0(2)    C(2)-C(10)-C(11)-C(12)   -42

C(2)-C(10)   1.537(4)    C(3)-C(4)-C(5)     113.0(3)    C(2)-C(10)-C(11)-C(13)  -158

C(10)-C(11)  1.592(4)    S(1)-C(5)-C(4)     110.7(2)    C(2)-C(10)-C(11)-C(14)    79

C(10)-C(15)  1.593(4)    S(1)-C(2)-C(10)    122.4(2)    C(2)-C(10)-C(15)-C(16)   179

                         C(2)-C(10)-C(11)   110.7(2)    C(2)-C(10)-C(15)-C(17)   -57

                         C(2)-C(10)-C(15)   109.4(2)    C(2)-C(10)-C(15)-C(18)    62

                         C(11)-C(10)-C(15)  119.4(2)    O(3)-C(3)-C(2)-C(10)       3

                                                        C(6)-O(3)-C(3)-C(2)     -110

                                                        C(7)-C(6)-O(3)-C(3)      167

                                                        O(4)-C(4)-C(3)-C(2)      180

                                                        C(8)-O(4)-C(4)-C(3)      178

                                                        C(9)-C(8)-O(4)-C(4)      180

Table S7 NMR and IR data on new compounds. NMR chemical shifts are given in ppm and J values in Hz. Listed 1H NMR and 13C NMR data refer to measurements in deuteriochloroform at 298 K (reference values: (H = 7.26 ppm and (C = 77.0 ppm with respect to TMS).

3,4-Methylenedioxythiophene, 1(n=1). (C 92.0 (2 CH), 108.7 (CH2) and 148.0 (2 Cq); (H 6.05 (s, 2 CH) and 6.19 (s, CH2). 

3,4-Propylenedioxythiophene, 1(n=3). (C 33.8 (CH2), 71.1 (2 CH2), 106.3 (2 CH) and 150.4 (2 Cq); (H 2.19 (CH2, J 3.1, 7.5 and 16.1), 4.07 (2 CH2, J 3.1, 7.5 and 13.2) and 6.52 (s, 2 CH). 
3,4-Butylenedioxythiophene, 1(n=4). (C 26.6 (2 CH2), 72.4 (2 CH2), 106.5 (2 CH) and 147.9 (2 Cq); (H 1.88 (m, 2 CH2), 4.27 (m, 2 CH2) and 6.50 (s, 2 CH).

3,4-Pentylenedioxythiophene, 1(n=5). (C 24.5 (CH2), 29.3 (2 CH2), 74.6 (2 CH2), 107.6 (2 CH) and 149.8 (2 Cq); (H 1.85 (m, 3 CH2), 4.23 (m, 2 CH2) and 6.55 (s, 2 CH).

3,4-Diethoxythiophene, 3-Et. (C 14.5 (2 CH3), 65.8 (2 CH2), 96.5 (2 CH) and 147.0 (2 Cq); (H 1.44 (2 CH3, J 7.0), 4.05 (2 CH2, J 7.0) and 6.16 (s, 2 CH).

3,4-Methylenedioxy-2-thienyldi(tert-butyl)methanol, 6(n=1). anti: (OH/cm(1 (CCl4) see text; (C 28.9 (6 CH3), 42.1 (2 Cq), 85.6 (COH), 89.6 (C5), 108.0 (CH2), 115.6 (C2), 145.6 (C3) and 145.6 (C4); (H 1.15 (s, 2 t-Bu), 2.70 (s, OH), 5.94 (s, H5) and 6.12 (s, CH2). 

Table S7 (cont.)

syn: (OH/cm(1 (CCl4) see text; (C 28.9 (6 CH3), 42.7 (2 Cq), 84.8 (COH), 89.9 (C5), 106.6 (CH2), 121.0 (C2), 140.0 (C3) and 146.6 (C4); (H 1.15 (s, 2 t-Bu), 2.18 (s, OH), 5.94 (s, H5) and 6.07 (s, CH2). 

3,4-Propylenedioxy-2-thienyldi(tert-butyl)methanol, 6(n=3). anti: (OH/cm(1 (CCl4) 3507; (C 29.2 (6 CH3), 33.3 (CH2), 42.7 (2 Cq), 71.3 (CH2), 72.0 (CH2), 86.9 (COH), 103.2 (C5), 127.5 (C2), 147.2 (C3) and 148.8 (C4); (H 1.13 (s, 2 t-Bu), 2.18 (m, CH2), 4.07 (m, 2 CH2), 5.96 (s, OH) and 6.44 (s, H5). syn: (OH/cm(1 (CCl4) 3606, 3628; (C 29.2 (6 CH3), 33.4 (CH2), 42.3 (2 Cq), 69.9 (CH2), 70.5 (CH2), 86.0 (COH), 103.1 (C5), 133.3 (C2), 143.4 (C3) and 150.0 (C4); (H 1.15 (s, 2 t-Bu), 2.18 (m, CH2), 2.19 (s, OH), 4.07 (m, 2 CH2) and 6.40 (s, H5). 

3,4-Butylenedioxy-2-thienyldi(tert-butyl)methanol, 6(n=4). anti: (OH/cm(1 (CCl4) 3505; (C 26.9 (CH2), 27.4 (CH2), 29.2 (6 CH3), 42.8 (2 Cq), 72.5 (CH2), 73.5 (CH2), 86.8 (COH), 102.9 (C5), 127.4 (C2), 144.5 (C3) and 146.3 (C4); (H 1.13 (s, 2 t-Bu), 1.89 (m, 2 CH2), 4.21 and 4.31 (m, 2 CH2), 5.87 (s, OH) and 6.41 (s, H5). syn: (OH/cm(1 (CCl4) 3605, 3628; (C 26.0 (CH2), 28.9 (CH2), 29.2 (6 CH3), 42.4 (2 Cq), 68.9 (CH2), 73.8 (CH2), 85.8 (COH), 105.0 (C5), 130.9 (C2), 142.0 (C3) and 146.4 (C4); (H 1.16 (s, 2 t-Bu), 1.89 (m, 2 CH2), 2.15 (s, OH), 4.21 and 4.31 (m, 2 CH2) and 6.46 (s, H5). 

3,4-Pentylenedioxy-2-thienyldi(tert-butyl)methanol, 6(n=5). anti: (OH/cm(1 (CCl4) 3496; (C 25.0 (CH2), 28.7 (CH2), 29.2 (6 CH3), 29.2 (CH2), 42.6 (2 Cq), 74.7 (CH2), 75.4 (CH2), 85.7 (COH), 104.5 (C5), 127.7 (C2), 146.3 (C3) and 147.8 (C4); (H 1.13 (s, 2 t-Bu), 1.83 (m, 

Table S7 (cont.)

3 CH2), 4.11 and 4.24 (m, 2 CH2), 6.06 (s, OH) and 6.47 (s, H5). syn: (OH/cm(1 (CCl4) 3606, 3629; (C 25.4 (CH2), 28.7 (CH2), 29.2 (6 CH3), 30.1 (CH2), 42.1 (2 Cq), 70.9 (CH2), 77.1 (CH2), 85.9 (COH), 106.2 (C5), 132.4 (C2), 143.1 (C3) and 149.4 (C4); (H 1.15 (s, 2 t-Bu), 1.83 (m, 3 CH2), 2.16 (s, OH), 4.11 and 4.24 (m, 2 CH2) and 6.51 (s, H5). 

3-Methoxy-2-thienyldi(tert-butyl)methanol, 7-Me. anti: (OH/cm(1 (CCl4) 3516; (C 29.1 (6 CH3), 42.9 (2 Cq), 59.9 (CH3), 86.8 (COH), 115.8 (C4), 120.8 (C5), 125.1 (C2) and 154.3 (C3); (H 1.13 (s, 2 t-Bu), 3.85 (s, CH3), 5.90 (s, OH), 6.80 (H4, J 5.6) and 7.07 (H5, J 5.6). syn: (OH/cm(1 (CCl4) 3607, 3630; (C 29.1 (6 CH3), 42.6 (2 Cq), 57.5 (CH3), 86.1 (COH), 116.7 (C4), 120.9 (C5), 130.4 (C2) and 150.0 (C3); (H 1.14 (s, 2 t-Bu), 2.24 (s, OH), 3.78 (s, CH3), 6.83 (H4, J 5.6) and 7.03 (H5, J 5.6). 

3-Ethoxy-2-thienyldi(tert-butyl)methanol, 7-Et. anti: (OH/cm(1 (CCl4) 3500; (C 15.2 (CH3), 29.2 (6 CH3), 42.9 (2 Cq), 68.5 (CH2), 86.6 (COH), 116.3 (C4), 120.7 (C5), 125.3 (C2) and 153.3 (C3); (H 1.13 (s, 2 t-Bu), 1.39 (CH3, J 7.0), 4.09 (CH2, J 7.0), 6.12 (s, OH), 6.72 (H4, J 

5.6) and 7.06 (H5, J 5.6). syn: (OH/cm(1 (CCl4) 3606, 3630; (C 15.1 (CH3), 29.2 (6 CH3), 42.7 (2 Cq), 66.0 (CH2), 86.1 (COH), 116.9 (C4), 
120.7 (C5), 130.0 (C2) and 149.4 (C3); (H 1.16 (s, 2 t-Bu), 1.37 (CH3, J 6.9), 2.24 (s, OH), 4.02 (CH2, J 7.0), 6.80 (H4, J 5.6) and 7.02 (H5, J 5.6). 

3-Isopropoxy-2-thienyldi(tert-butyl)methanol, 7-i-Pr. anti: (OH/cm(1 (CCl4) 3490; (C 22.3 (2 CH3), 29.2 (6 CH3), 43.0 (2 Cq), 74.8 (CH), 

Table S7 (cont.)

86.7 (COH), 116.3 (C4), 120.6 (C5), 125.6 (C2) and 152.0 (C3); (H 1.13 (s, 2 t-Bu), 1.34 (2 CH3, J 6.1), 4.47 (CH, J 6.1), 6.21 (s, OH), 6.76 (H4, J 5.6) and 7.05 (H5, J 5.6). syn: (OH/cm(1 (CCl4) 3606, 3630; (C 22.4 (2 CH3), 29.2 (6 CH3), 42.8 (2 Cq), 71.6 (CH), 86.2 (COH), 116.4 (C4), 120.6 (C5), 129.3 (C2) and 148.0 (C3); (H 1.16 (s, 2 t-Bu), 1.33 (2 CH3, J 6.0), 2.24 (s, OH), 4.47 (CH), 6.76 (H4) and 7.02 (H5). 

3,4-Dimethoxy-2-thienyldi(tert-butyl)methanol, 8-Me. anti: (OH/cm(1 (CCl4) 3502; (C 29.1 (6 CH3), 42.6 (2 Cq), 56.9 (CH3), 60.9 (CH3), 86.8 (COH), 92.8 (C5), 129.4 (C2), 143.7 (C3) and 149.1 (C4); (H 1.13 (s, 2 t-Bu), 3.82 (s, CH3), 3.86 (s, CH3), 5.87 (s, OH) and 6.05 (s, H5). syn: (OH/cm(1 (CCl4) 3606, 3626; (C 29.1 (6 CH3), 42.2 (2 Cq), 56.6 (CH3), 58.8 (CH3), 86.1 (COH), 93.2 (C5), 134.5 (C2), 140.0 (C3) and 150.6 (C4); (H 1.15 (s, 2 t-Bu), 2.20 (s, OH), 3.80 (s, CH3), 3.87 (s, CH3) and 6.06 (s, H5). 

3,4-Diethoxy-2-thienyldi(tert-butyl)methanol, 8-Et. anti: (OH/cm(1 (CCl4) 3486; (C 14.8 (CH3), 15.5 (CH3), 29.2 (6 CH3), 42.6 (2 Cq), 65.3 (CH2), 69.5 (CH2), 86.8 (COH), 93.0 (C5), 128.7 (C2), 143.2 (C3) and 148.2 (C4); (H 1.13 (s, 2 t-Bu), 1.39 (CH3, J 7.1), 1.42 (CH3, J 7.0), 3.99 (CH2, J 7.0), 4.16 (CH2, J 7.1), 6.01 (s, H5) and 6.09 (s, OH). syn: (OH/cm(1 (CCl4) 3605, 3629; (C 14.8 (CH3), 15.5 (CH3), 29.2 (6 CH3), 42.1 (2 Cq), 64.9 (CH2), 66.5 (CH2), 86.0 (COH), 93.5 (C5), 134.0 (C2), 139.6 (C3) and 149.8 (C4); (H 1.16 (s, 2 t-Bu) and 2.20 (s, OH).

