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Rate and Equilibrium Effects of tert-Alkyl Groups on Rotamerization in 3,4-Alkylenedioxy-, 3-Alkoxy- and 3,4-Dialkoxy-2-thienyldi(tert-alkyl)methanols: an IR, NMR, Kinetics and MM Study

John S. Lomas* and Alain Adenier

a ITODYS, Université de Paris 7, associé au C.N.R.S., 1 rue Guy de la Brosse, 75005 Paris, France


Table S1  Activation parameters for syn(anti and anti(syn rotation in 3,4-alkylenedioxy-, 3-alkoxy-, and 3,4-dialkoxy-2-thienyldi(tert-alkyl)methanols [(G( and (H( in kcal mol(1; (S( in cal mol(1 K(1]

syn(anti                          anti(syn
Compound  Solvent    T.range/K     (H(         (S(     Mean (G(       (H(         (S(      Mean (G(
4(n=1)    toluene    313-353     18.7(0.3    -1.6(0.9    19.21      17.4(0.3    -2.1(0.8     18.06

4(n=2)    benzene    298-318     22.0(0.4    -2.7(1.4    22.84      21.7(0.5    -3.6(1.6     22.81

4(n=4)    DMSO       298-328     24.0(0.2    -1.0(0.7    24.35      20.3(0.2   -10.0(0.5     23.44

5-Me      DMSO       298-328     22.5(0.2    -3.8(0.5    23.68      19.1(0.2   -12.1(0.6     22.90

5-Me      pyridine   298-318     22.3(0.1    -3.7(0.4    23.46      19.3(0.2   -12.4(0.5     23.12

5-Et      DMSO       308-338     23.2(0.1    -3.8(0.2    24.46      20.7(0.2   -10.1(0.5     23.93

5-i-Pr    DMSO       308-338     24.0(0.2    -3.5(0.6    25.11      21.5(0.1   -10.5(0.4     24.92

6-Me      pyridine   303-333     23.6(0.4    -1.2(1.1    24.00      20.8(0.4   -10.5(1.2     24.18

6-Et      DMSO       308-338     24.3(0.2    -1.3(0.6    24.73      21.7(0.3    -9.7(0.9     24.81

7(n=1)    toluene    353-393     16.5(0.3   -14.0(0.7    21.73      15.1(0.3   -14.5(0.8     20.49

7(n=2)    toluene    333-353     25.4(0.4    -1.8(1.2a   26.03b     25.4(0.4    -1.2(1.2a    25.83b
7(n=3)    toluene    343-373     26.5(0.2    -2.5(0.5    27.45      27.9(0.1    -0.4(0.3     28.01

7(n=4)    toluene    348-378     25.3(0.3    -6.6(0.8    27.68      25.7(0.3    -7.2(0.7     28.30

Table S1 (cont.)
8-Me      toluene    343-373     25.7(0.1    -3.6(0.3    27.01      26.3(0.2    -3.8(0.5     27.61

8-Me      pyridine   333-363     26.2(0.3    -1.9(0.7    26.88      23.6(0.3    -9.0(0.7     26.71

8-Me      DMSO       343-373     25.4(1.7    -5.0(4.8    27.19      22.0(1.6   -12.7(4.4     26.55

8-Et      toluene    353-383     26.8(0.4    -3.6(1.0    28.11      27.3(0.3    -4.4(0.9     28.89

8-Et      pyridine   353-383     26.7(0.5    -3.7(1.3    28.05      24.6(0.4    -9.7(1.2     28.18

8-i-Pr    toluene    373-418     27.0(0.2    -6.2(0.6    29.49      28.8(0.6    -4.7(1.6     30.62

9-Me      toluene    343-373     25.8(0.3    -4.7(0.7    27.42      26.9(0.1    -4.5(0.2     28.52

9-Et      toluene    369-411     25.9(0.3    -7.3(0.7    28.68      27.7(0.3    -6.6(0.9     30.25

a,b These data were inadvertently permuted in ref. 4. 


Table S2  MMFF94 steric energies (SE/H in kcal mol(1) for 3,4-alkylenedioxy-, 3-alkoxy- and 3,4-dialkoxy-2-thienyldi(tert-alkyl)methanols. 
Compound    SE/H(anti)  SE/H(syn)  (SE/H(anti – syn)   SE/H(max)   (SE/H(max – syn)

1(n=1)      71.51        69.67          1.84             93.95          24.28

1(n=2)      78.50        77.84          0.66            105.21          27.37

1(n=3)      68.78        68.32          0.46             96.68          28.36

1(n=4)      75.99        75.87          0.12            104.55          28.68

2-Me        62.33        62.12          0.21             90.42          28.30

2-Et        59.87        59.47          0.40             87.79          28.32

2-i-Pr      64.06        63.77          0.29             92.45          28.68

3-Me        74.01        74.05         -0.04            102.74          28.69

3-Et        68.77        69.05         -0.28             98.27          29.23

4(n=1)      89.15        87.03          2.12

4(n=2)      96.09        94.97          1.12

4(n=3)      86.33        85.35          0.98

4(n=4)      93.61        92.84          0.77

5-Me        79.96        79.34          0.62

5-Et        77.46        76.55          0.91

5-i-Pr      81.71        80.69          1.02

6-Me        91.65        91.27          0.38

6-Et        86.40        86.14          0.26

Table S2 (cont.)

7(n=1)     106.58       104.18          2.40       

7(n=2)     113.54       112.23          1.31       

7(n=3)     103.77       102.55          1.22       

7(n=4)     110.95       109.97          0.98       

8-Me        97.42        96.61          0.81        

8-Et        94.91        93.75          1.16       

8-i-Pr      99.09        97.83          1.26       

9-Me       109.09       108.52          0.57       

9-Et       103.75       103.28          0.47       


Table S3  MMFF94 steric energies SE/H, free energy differences (G° (anti ( syn) and rotation barriers (anti(syn where this is different from syn(anti) for 2-anisyl-, phenyl- and 2-tolyldi(alkyl)methanols (in kcal mol(1) (A = anti; S = syn) (at 298 K unless stated)

aryl       R1      R2    SE/H(A)   SE/H(S)  (SE/H(A – S)  (G°(A – S)  SE/H(max)  (SE/H(max – A)  (G((A)

2-anisyl   Me     t-Bu    55.21     54.72       0.49        0.1a        70.08       14.87        12.8a 

2-anisyl   Et     t-Bu    56.94     55.90       1.04        0.1b        73.61       16.77        15.1b 

2-anisyl   i-Pr   t-Bu    70.01     68.35       1.66        0.9c        89.14       19.03        17.5c 

2-anisyl   t-Bu   t-Bu    90.60     87.96       2.64        1.9d       123.11       32.51        27.8d 

2-anisyl   i-Pr   i-Pr    51.84     50.70       1.14        0.7e        65.74       13.90        12.5e
phenyl     H      t-Bu         35.80                                    43.62        7.82         9.7f
phenyl     Me     t-Bu         47.69                                    57.69       10.00        10.2f
phenyl     Et     t-Bu         49.34                                    60.89       11.55        11.8f
phenyl     i-Pr   t-Bu         61.69                                    75.52       13.83        13.3f
phenyl     i-Pr   i-Pr         44.09                                    53.67        9.58        11.7f
phenyl     t-Bu   t-Bu         80.20                                   104.72       24.52        20.4f
2-tolyl    t-Bu   t-Bu    97.37     90.56       6.81        -g         130.53       33.16        28.3h

Notes to Table S3

a In acetone or methanol at 255-268 K, uncorrected, ref. 20. b In acetone at 280-300 K, uncorrected,

ref. 20. c Mean value for chloroform, benzene and toluene, ref. 6. d Mean value for chloroform and 

toluene, ref. 6. e In chloroform at 246-253 K, uncorrected, ref. 20. f Data at coalescence 

temperature (ref. 19) adjusted to 298 K assuming activation entropy of –8 cal mol-1 K-1 (ref. 2a). 

g Unknown. h Extrapolated from data at higher temperature, ref. 2a. 


Table S4  NMR data for 3,4-alkylenedioxy-, 3-alkoxy- and 3,4-dialkoxy-2-thienyldi(tert-alkyl)methanols 

(in chloroform at 298 K/( in ppm, J in Hz)
3,4-Methylenedioxy-2-thienyl(1-adamantyl)(tert-butyl)methanol, 4(n=1) 

anti: (C 29.1 (3 CH), 29.2 (3 CH3), 37.1 (3 CH2), 38.3 (3 CH2), 42.4 (Cq), 44.6 (Cq), 86.0 (COH), 89.6 (C5), 107.9 (CH2), 115.0 (C2), 145.7 (C3 or C4) and 146.1 (C3 or C4); (H 1.16 (s, t-Bu), 1.63 and 1.7-2.1 (m, Ad), 2.67 (s, OH), 5.94 (s, H5), 6.11 (s, CH) and 6.12 (s, CH). 

syn: (C 29.0 (3 CH), 29.1 (3 CH3), 36.9 (3 CH2), 38.5 (3 CH2), 43.0 (Cq), 45.1 (Cq), 85.1 (COH), 90.0 (C5), 106.6 (CH2), 120.4 (C2), 140.2 (C3) and 146.6 (C4); (H 1.15 (s, t-Bu), 1.63 and 1.7-2.1 (m, Ad), 2.19 (s, OH), 5.95 (s, H5), 6.07 (s, CH) and 6.09 (s, CH). 
3,4-Butylenedioxy-2-thienyl(1-adamantyl)(tert-butyl)methanol, 4(n=4) 

anti: (C 26.7 (CH2), 27.6 (CH2), 29.2 (3 CH), 29.5 (3 CH3), 37.0 (3 CH2), 38.4 (3 CH2), 43.1 (Cq), 45.2 (Cq), 72.3 (CH2), 73.7 (CH2), 87.1 (COH), 102.8 (C5), 126.8 (C2), 144.9 (C3 or C4) and 146.4 (C3 or C4); (H 1.14 (s, t-Bu), 1.5-2.1 (m, 2 Ad), 1.7-2.1 (m, 2 CH2), 4.1-4.4 (m, 2 CH2), 5.80 (s, OH) and 6.40 (s, H5). 

syn: (C 26.0 (CH2), 29.0 (CH2), 29.2 (3 CH), 29.4 (3 CH3), 37.0 (3 CH2), 38.7 (3 CH2), 42.7 (Cq), 44.8 (Cq), 68.9 (CH2), 73.8 (CH2), 86.1 (COH), 105.1 (C5), 130.3 (C2), 142.1 (C3 or C4) and 146.4 (C3 or C4); (H 1.15 (s, t-Bu), 1.5-2.1 (m, 2 Ad), 1.7-2.1 (m, 2 CH2), 2.17 (s, OH) 4.1-4.4 (m, 2 CH2) and 6.46 (s, H5).


Table S4 (cont.)
3-Methoxy-2-thienyl(1-adamantyl)(tert-butyl)methanol, 5-Me 

anti: (C 29.2 (3 CH), 29.5 (3 CH3), 37.0 (3 CH2), 38.4 (3 CH2), 43.2 (Cq), 45.3 (Cq), 60.0 (CH3), 87.1 (COH), 115.9 (C4), 120.8 (C5), 124.4 (C2) and 154.7 (C3); (H 1.15 (s, t-Bu), 1.61 and 1.8-2.1 (m, Ad), 3.84 (s, CH3), 5.85 (s, OH), 6.81 (H4, J 5.6) and 7.08 (H5, J 5.6). 

syn: (C 29.2 (3 CH), 29.4 (3 CH3), 37.0 (3 CH2), 38.6 (3 CH2), 42.9 (Cq), 45.1 (Cq), 57.5 (CH3), 86.4 (COH), 116.8 (C4), 121.0 (C5), 129.8 (C2) and 150.2 (C3); (H 1.15 (s, t-Bu), 1.61 and 1.8-2.1 (m, Ad), 2.25 (s, OH), 3.79 (s, CH3), 6.85 (H4, J 5.6) and 7.05 (H5, J 5.6).

3-Ethoxy-2-thienyl(1-adamantyl)(tert-butyl)methanol, 5-Et

anti: (C 15.2 (CH3), 29.2 (3 CH), 29.5 (3 CH3), 37.1 (3 CH2), 38.4 (3 CH2), 43.2 (Cq), 45.3 (Cq), 68.7 (CH2), 87.2 (COH), 116.4 (C4), 120.7 (C5), 124.6 (C2) and 153.7 (C3); (H 1.15 (s, t-Bu), 1.40 (CH3, J 7.1), 1.61 and 1.8-2.1 (m, Ad), 4.09 (CH2, J 7.1), 6.06 (s, OH), 6.78 (H4, J 5.6) and 7.06 (H5, J 5.6). 

syn: (C 15.2 (CH3), 29.2 (3 CH), 29.4 (3 CH3), 37.1 (3 CH2), 38.7 (3 CH2), 43.0 (Cq), 45.1 (Cq), 66.0 (CH2), 86.4 (COH), 116.9 (C4), 120.8 (C5), 129.3 (C2) and 149.5 (C3); (H 1.17 (s, t-Bu), 1.39 (CH3, J 7.1), 1.61 and 1.8-2.1 (m, Ad), 2.25 (s, OH), 4.04 (CH2, J 7.1), 6.81 (H4) and 7.03 (H5).

3-Isopropoxy-2-thienyl(1-adamantyl)(tert-butyl)methanol, 5-i-Pr 

anti: (C 22.3 (CH3), 22.5 (CH3), 29.2 (3 CH), 29.6 (3 CH3), 37.1 (3 CH2), 38.5 (3 CH2), 43.3 (Cq), 45.5 (Cq), 74.9 (CH), 87.1 (COH), 116.4 (C4), 120.7 (C5), 124.9 (C2) and 152.4 (C3); (H 1.15 (s, t-Bu), 1.33 (2 CH3, J 6.1), 1.60 and 1.8-2.1 (m, Ad), 4.47 (CH, J 6.0), 6.15 (s, OH), 6.77 (H4, J 5.6) and 7.06 (H5, J 5.6). 


Table S4 (cont.)

syn: (C 22.3 (CH3), 22.5 (CH3), 29.2 (3 CH), 29.5 (3 CH3), 37.1 (3 CH2), 38.7 (3 CH2), 43.1 (Cq), 45.2 (Cq), 71.5 (CH), 86.5 (COH), 116.4 (C4), 120.7 (C5), 128.5 (C2) and 148.2 (C3); (H 1.17 (s, t-Bu), 1.33 (2 CH3), 1.61 and 1.8-2.1 (m, Ad), 2.24 (s, OH), 4.48 (CH), 6.77 (H4, J 5.6) and 7.03 (H5, J 5.6).

3,4-Dimethoxy-2-thienyl(1-adamantyl)(tert-butyl)methanol, 6-Me 

anti: (C 29.1 (3 CH), 29.5 (3 CH3), 37.0 (3 CH2), 38.7 (3 CH2), 42.9 (Cq), 45.1 (Cq), 56.9 (CH3), 60.9 (CH3), 87.1 (COH), 92.8 (C5), 128.7 (C2), 144.1 (C3 or C4) and 149.1 (C3 or C4); (H 1.15 (s, t-Bu), 1.60 and 1.8-2.1 (m, Ad), 3.83 (s, CH3), 3.86 (s, CH3), 5.81 (s, OH) and 6.06 (s, H5). 

syn: (C 29.1 (3 CH), 29.3 (3 CH3), 37.0 (3 CH2), 38.4 (3 CH2), 42.5 (Cq), 44.8 (Cq), 56.6 (CH3), 58.8 (CH3), 86.3 (COH), 93.3 (C5), 133.8 (C2), 140.1 (C3) and 150.6 (C4); (H 1.16 (s, t-Bu), 1.60 and 1.8-2.1 (m, Ad), 2.22 (s, OH), 3.81 (s, CH3), 3.89 (s, CH3) and 6.07 (s, H5). 
3,4-Diethoxy-2-thienyl(1-adamantyl)(tert-butyl)methanol, 6-Et 

anti: (C 14.7 (CH3), 15.4 (CH3), 29.1 (3 CH), 29.5 (3 CH3), 37.0 (3 CH2), 38.4 (3 CH2), 42.8 (Cq), 45.0 (Cq), 65.2 (CH2), 69.4 (CH2), 86.9 (COH), 92.9 (C5), 128.1 (C2), 143.6 (C3 or C4) and 148.2 (C3 or C4); (H 1.15 (s, t-Bu), 1.39 (CH3, J 7.1), 1.42 (CH3, J 6.9), 1.60 and 1.8-2.1 (m, Ad), 4.00 (CH2, J 6.9), 4.13 and 4.17 (CH2, J 7.1 and 9.2), 6.01 (s, OH) and 6.02 (s, H5). 


Table S4 (cont.)

syn: (C 14.8 (CH3), 15.5 (CH3), 29.1 (3 CH), 29.4 (3 CH3), 36.9 (3 CH2), 38.5 (3 CH2), 42.5 (Cq), 44.6 (Cq), 64.9 (CH2), 66.5 (CH2), 86.3 (COH), 93.5 (C5), 133.3 (C2), 139.8 (C3) and 149.8 (C4); (H 1.17 (s, t-Bu), 1.35 (CH3, J 7.0), 1.42 (CH3, J 7.1), 1.60 and 1.8-2.1 (m, Ad), 2.22 (s, OH), 3.98 (CH2, J 7.1), 4.22 and 4.32 (CH2, J 7.0 and 9.2) and 6.04 (s, H5).

3,4-Methylenedioxy-2-thienyldi(1-adamantyl)methanol, 7(n=1) 

anti: (C 29.1 (6 CH), 37.1 (6 CH2), 38.5 (6 CH2), 45.3 (2 Cq), 86.2 (COH), 89.7 (C5), 114.4 (C2) and 145.8 (C3 and/or C4); (H 1.63 and 1.7-2.2 (m, 2 Ad), 2.63 (s, OH), 5.94 (s, H5) and 6.11 (s, CH2) 

syn: (C 29.1 (6 CH), 37.0 (6 CH2), 38.7 (6 CH2), 45.8 (2 Cq), 85.3 (COH), 92.0 (C5), 106.5 (CH2), 119.8 (C2), 140.4 (C3) and 146.5 (C4); (H 1.63 and 1.7-2.2 (m, 2 Ad), 2.20 (s, OH), 5.97 (s, H5) and 6.09 (s, CH2).

3,4-Propylenedioxy-2-thienyldi(1-adamantyl)methanol, 7(n=3) 

anti: (C 29.2 (6 CH), 33.3 (CH2), 37.1 (6 CH2), 38.6 (6 CH2), 45.9 (2 Cq), 71.4 (CH2), 72.2 (CH2), 87.3 (COH), 103.3 (C5), 126.2 (C2), 148.2 (C3 or C4) and 148.9 (C3 or C4); (H 1.62 and 1.8-2.2 (m, 2 Ad), 2.18 (m, CH2), 4.07 (m, 2 CH2), 5.84 (s, OH) and 6.46 (s, H5). syn: (C 29.2 (6 CH), 33.4 (CH2), 37.0 (6 CH2), 38.8 (6 CH2), 45.5 (2 Cq) 70.0 (CH2), 70.4 (CH2), 86.5 (COH), 103.3 (C5), 132.0 (C2), 143.6 (C3) and 149.8 (C4); (H 1.63 and 1.8-2.2 (m, 2 Ad), 2.20 (m, CH2), 2.23 (s, OH), 4.10 (m, 2 CH2) and 6.43 (s, H5).


Table S4 (cont.)
3,4-Butylenedioxy-2-thienyldi(1-adamantyl)methanol, 7(n=4) 

anti: (C 26.7 (CH2), 27.7 (CH2), 29.3 (6 CH), 37.1 (6 CH2), 38.7 (6 CH2), 46.0 (2 Cq), 72.3 (CH2), 74.0 (CH2), 87.3 (COH), 102.8 (C5), 126.4 (C2), 143.4 (C3 or C4) and 146.6 (C3 or C4); (H 1.61 and 1.8-2.2 (m, 2 Ad), 1.8-2.0 (m, 2 CH2), 4.26 (m, 2 CH2), 5.75 (s, OH) and 6.41 (s, H5). 

syn: (C 25.9 (CH2), 29.1 (CH2), 29.3 (6 CH), 37.1 (6 CH2), 38.9 (6 CH2), 45.5 (2 Cq) 68.8 (CH2), 73.9 (CH2), 86.3 (COH), 105.3 (C5), 129.6 (C2), 142.3 (C3) and 146.3 (C4); (H 1.63 and 1.8-2.2 (m, 2 Ad), 2.19 (s, OH), 4.17 (m, CH2), 4.38 (m, CH2) and 6.48 (s, H5). 

3-Methoxy-2-thienyldi(1-adamantyl)methanol, 8-Me 

syn: (C 29.3 (6 CH), 37.1 (6 CH2), 38.9 (6 CH2), 45.6 (2 Cq), 57.6 (CH3), 86.6 (COH), 116.8 (C4), 121.1 (C5), 129.3 (C2) and 150.4 (C3); (H 1.63 and 1.8-2.2 (m, 2 Ad), 2.27 (s, OH), 3.80 (s, CH3), 6.86 (H4, J 5.6) and 7.06 (H5, J 5.6) (Found: C, 75.6 H, 8.8; S, 11.9. C26H36O2S requires C, 75.68; H, 8.79; S, 7.77%).

3-Ethoxy-2-thienyldi(1-adamantyl)methanol, 8-Et 
syn: (C 29.3 (6 CH), 37.1 (6 CH2), 38.9 (6 CH2), 45.6 (2 Cq), 57.6 (CH3), 86.6 (COH), 116.8 (C4), 121.1 (C5), 129.3 (C2) and 150.4 (C3); (H 1.40 (CH3, J 7.0), 1.63 and 1.8-2.2 (m, 2 Ad), 2.26 (s, OH), 4.06 (CH2, J 7.0), 6.84 (H4, J 5.6) and 7.04 (H5, J 5.6) (Found: C, 75.8; H, 9.2; S, 7.5. C27H38O2S requires C, 76.01; H, 8.98; S, 7.50%).


Table S4 (cont.)
3-Isopropoxy-2-thienyldi(1-adamantyl)methanol, 8-i-Pr 

syn: (C 22.4 (2 CH3), 29.3 (6 CH), 37.1 (6 CH2), 38.8 (6 CH2), 45.7 (2 Cq), 71.3 (CH), 86.6 (COH), 116.1 (C4), 120.7 (C5), 127.7 (C2) and 148.2 (C3); (H 1.36 (CH3, J 6.0), 1.63 and 1.8-2.2 (m, 2 Ad), 2.25 (s, OH), 4.46 (CH, J 6.0), 6.78 (H4, J 5.6) and 7.04 (H5, J 5.6) 

3,4-Dimethoxy-2-thienyldi(1-adamantyl)methanol, 9-Me 

anti: (C 29.3 (6 CH), 37.1 (6 CH2), 38.7 (6 CH2), 45.8 (2 Cq), 57.0 (CH3), 61.1 (CH3), 87.3 (COH), 92.8 (C5), 128.2 (C2), 144.6 (C3 or C4) and 149.2 (C3 or C4); (H 1.61 and 1.8-2.2 (m, 2 Ad), 3.83 (s, CH3), 3.85 (s, CH3), 5.76 (s, OH) and 6.06 (s, H5). 

syn: (C 29.2 (6 CH), 37.0 (6 CH2), 38.8 (6 CH2), 45.4 (2 Cq) 56.6 (CH3), 58.9 (CH3), 86.6 (COH), 93.3 (C5), 133.2 (C2), 140.3 (C3) and 150.6 (C4); (H 1.63 and 1.8-2.2 (m, 2 Ad), 2.24 (s, OH), 3.81 (s, CH3), 3.92 (s, CH3) and 6.08 (s, H5).  

3,4-Diethoxy-2-thienyldi(1-adamantyl)methanol, 9-Et 

anti: (C 14.8 (CH3), 15.5 (CH3), 29.3 (6 CH), 37.1 (6 CH2), 38.7 (6 CH2), 45.8 (2 Cq), 65.3 (CH2), 69.6 (CH2), 87.2 (COH), 93.0 (C5), 127.6 (C2), 144.1 (C3 or C4) and 148.4 (C3 or C4); (H 1.41 (m, 2 CH3), 1.61 and 1.8-2.2 (m, 2 Ad), 4.00 (CH2, J 7.0), 4.14 (CH2, J 7.1), 5.96 (s, OH) and 6.02 (s, H5) 

syn: (C 14.8 (CH3), 15.5 (CH3), 29.2 (6 CH), 37.0 (6 CH2), 38.8 (6 CH2), 45.3 (2 Cq), 65.0 (CH2), 66.4 (CH2), 86.7 (COH), 93.6 (C5), 132.8 (C2), 139.9 (C3) and 149.9 (C4); (H 1.36 (CH3, J 7.0), 1.43 (CH3, J 7.0), 1.63 and 1.8-2.2 (m, 2 Ad), 2.24 (s, OH), 4.00 (CH2, J 7.0), 4.32 (CH2, J 7.0) and 6.05 (s, H5) 


Table S5  Rate constants for 3,4-alkylenedioxy-, 3-alkoxy- and 3,4-dialkoxy-2-thienyldi(tert-alkyl)methanols; the error limits are standard deviations on single runs 

Alcohols 4-6: [compound, solvent (T/K, (kA + kS)/s(1, % anti at equilibrium)]

3,4-butylenedioxy, 4(n=4): DMSO (298, 6.08(0.06 x 10(5, 14.8; 308, 1.91(0.01 x 10(4, 17.3; 318, 5.96(0.05 x 10(4, 20.1; 328, 1.70(0.01 x 10(3, 23.6) 

3-methoxy, 5-Me: DMSO (298, 1.65(0.01 x 10(4, 18.1; 308, 4.96(0.02 x 10(4, 20.8; 318, 1.47(0.01 x 10(3, 23.7; 328, 3.87(0.02 x 10(3, 27.1)

3-methoxy, 5-Me: pyridine (298, 1.25(0.01 x 10(4, 32.9; 308, 4.00(0.02 x 10(4, 36.6; 318, 1.16(0.01 x 10(3, 40.3)

3-ethoxy, 5-Et: DMSO (308, 1.18(0.01 x 10(4, 26.3; 318, 3.57(0.07 x 10(4, 29.6; 328, 1.05(0.01 x 10(3, 31.7; 338, 2.89(0.03 x 10(3, 34.4)

3-isopropoxy, 5-i-Pr: DMSO (308, 2.78(0.02 x 10(5, 38.5; 318, 9.20(0.08 x 10(5, 41.3; 328, 2.75(0.04 x 10(4, 44.0; 338, 8.12(0.10 x 10(4, 47.3)

3,4-dimethoxy, 6-Me: pyridine (303, 6.30(0.02 x 10(5, 51.8; 313, 2.05(0.01 x 10(4, 55.4; 323, 6.30(0.07 x 10(4, 59.0; 333, 1.99(0.01 x 10(3, 61.9) 

3,4-diethoxy, 6-Et: DMSO (308, 3.92(0.02 x 10(5, 48.6; 318, 1.29(0.01 x 10(4, 51.6; 328, 4.25(0.05 x 10(4, 54.4; 338, 1.20(0.02 x 10(3, 58.1)


Table S5 (cont.)

Alcohols 7-9: [compound, solvent (T/K, (kA + kS)/s(1, % syn at equilibrium)]

3,4-propylenedioxy, 7(n=3): toluene (343, 3.50(0.03 x 10(5, 29.6; 353, 1.09(0.01 x 10(4, 30.8; 363, 3.31(0.03 x 10(4, 31.7; 373, 9.11(0.12 x 10(4, 33.1)

3,4-butylenedioxy, 7(n=4): toluene (348, 4.85(0.03 x 10(5, 29.3; 358, 1.45(0.02 x 10(4, 29.6; 368, 3.78(0.03 x 10(4, 30.0; 378, 9.82(0.14 x 10(4, 30.3)

3-methoxy, 8-Me: toluene (343, 6.73(0.02 x 10(5, 29.5; 353, 2.05(0.02 x 10(4, 29.9; 363, 5.73(0.05 x 10(4, 30.2; 373, 1.57(0.01 x 10(3, 30.7) 

3-methoxy, 8-Me: pyridine (333, 4.18(0.03 x 10(5, 60.2; 343, 1.29(0.01 x 10(4, 57.4; 353, 3.57(0.04 x 10(4, 54.7; 363, 1.01(0.02 x 10(3, 52.1) 

3-methoxy, 8-Me: DMSO (343, 1.60(0.01 x 10(4, 75.0; 353, 3.52(0.04 x 10(4, 72.8; 363, 1.17(0.02 x 10(3, 69.5; 373, 2.40(0.02 x 10(3, 67.0)

3-ethoxy, 8-Et: toluene (353, 4.22(0.02 x 10(5, 25.0; 363, 1.25(0.01 x 10(4, 25.3; 373, 3.35(0.01 x 10(4, 25.8; 383, 9.36(0.05 x 10(4, 26.0) 

3-ethoxy, 8-Et: pyridine (353, 6.64(0.08 x 10(5, 47.5; 363, 2.00(0.02 x 10(4, 45.4; 373, 5.12(0.05 x 10(4, 44.5; 383, 1.30(0.03 x 10(3, 41.6)

3-isopropoxy, 8-i-Pr: toluene (373.1, 6.00(0.08 x 10(5, 17.0; 388.1, 2.61(0.05 x 10(4, 18.3; 403.0, 1.04(0.01 x 10(3, 20.6; 418.1, 3.52(0.04 x 10(3, 20.6)

3,4-dimethoxy, 9-Me: toluene (343, 3.23(0.02 x 10(5, 16.5; 353, 9.90(0.06 x 10(5, 17.0; 363, 2.73(0.02 x 10(4, 18.2; 373, 7.59(0.05 x 10(4, 18.3) 

3,4-diethoxy, 9-Et: toluene (369.1, 1.12(0.01 x 10(4, 10.4; 383.9, 4.34(0.04 x 10(4, 11.2; 397.1, 1.46(0.02 x 10(3, 12.1; 411.1, 4.65(0.03 x 10(3, 13.0) 


Supplementary Material Figure Captions

Figure S1  Correlation of rotation barriers for 7-9 vs. 1-3: (a) syn(anti; (b) anti(syn.

Figure S2  Correlation of anti(syn and syn(anti rotation barriers: (a) 7-9; (b) 4-6. 

Figure S3  Correlation of free energy difference against MMFF94-calculated steric energy difference: (a) 4-6; (b) 7-9
Figure S4  Correlation of MMFF94-calculated rotation barriers against experimental rotation barriers for 2-thienyldi(tert-butyl)methanols, 1-3.

