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Appendix A: Full Crystallographic Details for all structures reported 
in this Thesis Organized by Chapter. 
 
Table A1 
Full experimental details for structures reported in Chapter 3 

 α-OETCA β-OETCA γ-OETCA 

Crystal data    
Chemical formula C11 H12 O3 C11H12O3, 0.132(C6H6) C11 H12 O3 

Chemical formula weight 192.21 202.33 192.21 
Cell setting, space group Triclinic, P1 Rhombohedral, R3 Monoclinic, C2/c 

a, b, c (Å) 6.6992 (6), 8.6807 (8), 
10.0151 (9) 

37.5134 (14), 
37.5134 (14), 3.9370 (2) 

16.997 (3), 
5.4611 (8) 
23.217 (4) 

α, β, γ (°) 72.019 (2), 71.464 (2), 
67.867 (2) 

90, 90, 120 90, 110.850 (3), 90 

V (Å3) 499.54 (8) 4798.1 (4) 2013.9 (6) 
Z 2 18 8 

Dx (Mg m-3) 1.278 1.260 1.268 
Radiation type Mo Kα Mo Kα Mo Kα 

No. of reflections for cell 
parameters 

2004 5537 2844 

θ range (°) 2.20-26.00 1.09-27.99 1.88-27.99 
µ (mm-1) 0.093 0.090 0.092 

Temperature (K) 173(2) 173(2) 173(2) 
Crystal form, color Prism, colourless Hexagonal Needle, 

colourless 
Needle, colourless 

Crystal size (mm) 0.51 x 0.18 x 0.14 0.47 x 0.27 x 0.25 0.74 x 0.20 x 0.14 
    

Data collection    
Diffractometer Bruker SMART 1K Bruker SMART 1K Bruker SMART 1K 

Data collection method ω scans with 0.3 ° steps 
at χ = 57.4 ° 

ω scans with 0.3 ° steps 
at χ = 57.4 ° 

ω scans with 0.3 ° steps 
at χ = 57.4 ° 

Absorption correction None None None 
No. of measured, 
independent and 

observed reflections 

2881, 1870, 1513 10017, 2488, 1885 6584, 2428, 1687 

Criterion for observed 
reflections 

I >2σ(I) I >2σ(I) I >2σ(I) 

Rint 0.028 0.062 0.023 
θmax (°) 26.0 28.0 28.0 

Range of h, k, l -7 → h → 8 
-7 → k → 10 
-12 → l → 12 

-47 → h → 43 
-49 → k → 45 

-5 → l → 5 

-22 → h → 19 
-6 → k → 7 

-26 → l → 30 
    

Refinement    
Refinement on F2 F2 F2 

R[F2>2σ(F2)], wR(F2), S 0.058, 0.168, 1.057 0.066, 0.173, 1.122 0.041, 0.119, 1.016 
No. of reflections and 
parameters used in 

refinement 

1870, 129 2488, 138 2428, 129 

H-atom treatment Fixed Fixed Fixed 
Weighting scheme w = 1/[σ2(Fo

2) + 
(0.0943P)2 + 0.1278P] 

where P = (Fo
2 +2 Fc

2)/3 

w = 1/[σ2(Fo
2) + 

(0.0866P)2 + 3.1621P] 
where P = (Fo

2 +2 Fc
2)/3 

w = 1/[σ2(Fo
2) + 

(0.0581P)2 + 0.6626P] 
where P = (Fo

2 +2 Fc
2)/3 

(∆/σ)max <0.000 <0.000 <0.000 
∆ρmax, ∆ρmin (e Å-3) 0.221, -0.314 0.897, -0.351 0.170, -0.171 
Extinction method SHELXL SHELXL None 

Extinction coefficient 0.17(3) 0.023(2) - 
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Table A2 
Full experimental details for structures reported in Chapter 4 

 RX 

(recrystallized α-

photodimer) 

RXS 

(α-photodimer 

DMSO-d6 solvate) 

BRX 

(recrystallized 

β-photodimer) 

Ca-complex 

(Ca2+ complexed 

with β-photodimer) 

Crystal data     
Chemical formula C22H24O6 C22H24O6, 

2(C2H6OS) 
C22H24O6 C23.11H27.22Ca0.50O7 

Chemical formula 
weight 

384.41 540.67 384.41 437.24 

Cell setting, space 
group 

Monoclinic, P21/n Triclinic, P1 Triclinic, P1 Tetragonal, P42/n 

a, b, c (Å) 8.3547(6), 
8.4793(6), 

14.1958(11) 

7.5855(10), 
8.5492(11), 
11.5069(15) 

9.9443(17), 
14.671(2), 
15.615(3) 

20.562(2), 
20.562(2), 

10.2793(16) 
α, β, γ (°) 90, 106.810(2), 120 98.897(3), 

91.536(2), 
109.563(3) 

115.082(3), 
93.380(3), 
90.175(3) 

90, 90, 90 

V (Å3) 962.69(12) 692.20(16) 2058.7(6) 4346.0(9) 
Z 2 1 4 8 

Dx (Mg m-3) 1.326 1.297 1.240 1.336 
Radiation type Mo Kα Mo Kα Mo Kα Mo Kα 

No. of reflections 
for cell parameters 

3153 768 1790 922 

θ range (°) 2.55-28.30 2.86-28.26 2.43-24.65 2.22-28.23 
µ (mm-1) 0.096 0.238 0.090 0.213 

Temperature (K) 293(2) 173(2) 293(2) 173(2) 
Crystal form, color Flat prism, 

colourless 
Prismic, colourless Irregular, light 

yellow 
Spherical, 
colourless 

Crystal size (mm) 0.41 x 0.22 x 0.09 0.28 x 0.20 x 0.08 0.40 x 0.28 0.18 0.30 x 0.20 x 0.19 
     

Data collection     
Diffractometer Bruker SMART 1K Bruker SMART 1K Bruker SMART 1K Bruker SMART 1K 
Data collection 

method 
ω scans with 0.3 ° 
steps at χ = 57.4 ° 

ω scans with 0.3 ° 
steps at χ = 57.4 ° 

ω scans with 0.3 ° 
steps at χ = 57.4 ° 

ω scans with 0.3 ° 
steps at χ = 57.4 ° 

Absorption 
correction 

None None None None 

No. of measured, 
independent and 

observed 
reflections 

5502, 2061, 1675 4462, 2984, 2363 11462, 7220, 4445 25271, 4261, 3305 

Criterion for 
observed 
reflections 

I >2σ(I) I >2σ(I) I >2σ(I) I >2σ(I) 

Rint 0.030 0.023 0.019 0.034 
θmax (°) 27.00 26.99 25.00 25.97 

Range of h, k, l -10 → h → 9 
-10 → k → 10 
-17 → l → 14 

-9 → h → 9 
-8 → k → 10 
-14 → l → 14 

-11 → h → 11 
-17 → k → 17 
-12 → l → 18 

-25 → h → 20 
-25 → k → 23 
-12 → l → 12 

     
Refinement     

Refinement on F2 F2 F2 F2 
R[F2>2σ(F2)], 

wR(F2), S 
0.054, 0.125, 1.100 0.045, 0.123, 1.056 0.073, 0.248, 1.060 0.040, 0.124, 1.095 

No. of reflections 
and parameters 

used in refinement 

2061, 137 2984, 170 7220, 661 4261, 298 

H-atom treatment Not refined Not refined Not refined Not refined 
Weighting scheme w = 1/[σ2(Fo

2) + 
(0.0416P)2 + 

0.4601P] where P 
= (Fo

2 + 2Fc
2)/3 

w = 1/[σ2(Fo
2) + 

(0.0667P)2 + 
0.1663P] where P 

= (Fo
2 +2 Fc

2)/3 

w = 1/[σ2(Fo
2) + 

(0.1350P)2 + 
0.7871P] where P 

= (Fo
2 + 2Fc

2)/3 

w = 1/[σ2(Fo
2) + 

(0.0674P)2 + 
1.4336P] where P 

= (Fo
2 + 2Fc

2)/3 
(∆/σ)max <0.000 <0.000 0.089 0.030 

∆ρmax, ∆ρmin (e Å-3) 0.242, -0.190 0.314, -0.429 0.572, -0.379 0.275, -0.662 
Extinction method None None None None 

Extinction 
coefficient 

- - - - 
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Table A3 
Full experimental details for structures reported in Chapter 5 

 β-OETCA-Thiophene β-OETCA-Bz+impurity 

Crystal data   
Chemical formula C11.62 H12.62 O3 S0.16 C12 H13 O3 

Chemical formula weight 205.50 205.22 
Cell setting, space group Rhombohedral, R3 Rhombohedral, R3 

a, b, c (Å) 37.448(4), 37.448(4), 3.9057(6) 37.492(6), 37.492(6), 3.9346(9) 
α, β, γ (°) 90, 90, 120 90, 90, 120 

V (Å3) 4743.5(10) 4789.7(15) 
Z 18 18 

Dx (Mg m-3) 1.295 1.281 
Radiation type Mo Kα Mo Kα 

No. of reflections for cell 
parameters 

947 705 

θ range (°) 3.77-28.13 2.86-25.28 
µ (mm-1) 0.124 0.092 

Temperature (K) 110(2) 153(2) 
Crystal form, color Needle, colourless Cylindrical, colourless 
Crystal size (mm) 0.40 x 0.24 x 0.19 0.46 x 0.24 x 0.20 

   
Data collection   
Diffractometer Bruker SMART 1K Bruker SMART 1K 

Data collection method ω scans with 0.3 ° steps at χ = 
57.4 ° 

ω scans with 0.3 ° steps at χ = 
57.4 ° 

Absorption correction None None 
No. of measured, independent and 

observed reflections 
10072, 2277, 1932 9693, 2084, 1245 

Criterion for observed reflections I >2σ(I) I >2σ(I) 
Rint 0.025 0.053 

θmax (°) 27.0 25.97 
Range of h, k, l -38 → h → 47 

-47 → k → 35 
-4 → l → 4 

-44 → h → 46 
-45 → k → 46 

-4 → l → 4 
   

Refinement   
Refinement on F2 F2 

R[F2>2σ(F2)], wR(F2), S 0.037, 0.106, 1.058 0.052, 0.147, 0.958 
No. of reflections and parameters 

used in refinement 
2277, 155 2084, 150 

H-atom treatment Not refined Not refined 
Weighting scheme w = 1/[σ2(Fo

2) + (0.0512P)2 + 
4.8630P] where P = (Fo

2 + 2Fc
2)/3 

w = 1/[σ2(Fo
2) + (0.0868P)2] where 

P = (Fo
2 +2 Fc

2)/3 
(∆/σ)max 0.001 0.001 

∆ρmax, ∆ρmin (e Å-3) 0.243, -0.291 0.462, -0.433 
Extinction method None Shelxl 

Extinction coefficient - 0.0071(8) 
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Table A4 
Full experimental details for structures reported in Chapter 6 

 At 345K At 375K Stabilized 
measured at 173K 

Stabilized 
measured at 293K 

Crystal data     
Chemical formula C11 H12 O3 C11 H12 O3 2.752(C11H12O3): 

0.124(C22H24O6) 
2.738 (C11H12O3): 
0.131 (C22H24O6) 

Chemical formula 
weight 

192.21 192.21 192.21 192.21 

Cell setting, space 
group 

Triclinic, P1 Triclinic, P1 Triclinic, P1 Triclinic, P1 

a, b, c (Å) 8.7336(4), 
10.9590(7), 
17.2709(10) 

8.7373(5), 
11.0167(8), 
17.2950(10) 

8.6452(13), 
10.8577(17), 

17.262(3) 

8.6759(11), 
11.0003(13), 

17.299(2) 
α, β, γ (°) 91.232(4), 

92.703(4), 
109.472(4) 

91.187(4), 
92.775(5), 
108.938(4) 

92.470(3), 
92.102(3), 
112.563(3) 

92.552(3), 
92.347(2), 
111.155(3) 

V (Å3) 1555.53(15) 1571.62(17) 1492.4(4) 1535.3(3) 
Z 6 6 2 2 

Dx (Mg m-3) 1.231 1.218 1.283 1.247 
Radiation type Mo Kα Mo Kα Mo Kα Mo Kα 

No. of reflections 
for cell parameters 

665 797 728 781 

θ range (°) 2.68-21.60 2.25-20.89 2.37-26.28 2.25-21.40 
µ (mm-1) 0.089 0.088 0.093 0.090 

Temperature (K) 345(2) 375(2) 173(2) 293(2) 
Crystal form, color Prismic, colourless Prismic, colourless Irregular, white Irregular, white 
Crystal size (mm) 1.00 x 0.34 x 0.31 1.00 x 0.34 x 0.31 0.38 x 0.33 x 0.24 0.38 x 0.33 x 0.26 

     
Data collection     
Diffractometer Bruker SMART 1K Bruker SMART 1K Bruker SMART 1K Bruker SMART 1K 
Data collection 

method 
ω scans with 0.3 ° 
steps at χ = 57.4 ° 

ω scans with 0.3 ° 
steps at χ = 57.4 ° 

ω scans with 0.3 ° 
steps at χ = 57.4 ° 

ω scans with 0.3 ° 
steps at χ = 57.4 ° 

Absorption 
correction 

None None None None 

No. of measured, 
independent and 

observed 
reflections 

4937, 4937, 2689 4947, 4947, 1906 8177, 5500, 3167 8251, 5391, 2192 

Criterion for 
observed 
reflections 

I >2σ(I) I >2σ(I) I >2σ(I) I >2σ(I) 

Rint 0.000 0.000 0.022 0.028 
θmax (°) 25.0 25.0 25.5 25.5 

Range of h, k, l -10 → h → 10 
-12 → k → 12 

0 → l → 20 

-10 → h → 10 
-12 → k → 12 

0 → l → 20 

-10 → h → 8 
-13 → k → 13 
-20 → l → 20 

-10 → h → 10 
-11 → k → 13 
-20 → l → 14 

     
Refinement     

Refinement on F2 F2 F2 F2 
R[F2>2σ(F2)], 

wR(F2), S 
0.049, 0.152, 1.02 0.049, 0.160, 0.876 0.053, 0.136, 1.033 0.068, 0.220, 0.904 

No. of reflections 
and parameters 

used in refinement 

4937, 386 4947, 386 5500, 390 5391, 391 

H-atom treatment Mixed Mixed Mixed - fix Mixed - fix 
Weighting scheme w = 1/[σ2(Fo

2) + 
(0.0807P)2 + 

0.0096P] where P 
= (Fo

2 +2 Fc
2)/3 

w = 1/[σ2(Fo
2) + 

(0.0788P)2] where 
P = (Fo

2 +2 Fc
2)/3 

w = 1/[σ2(Fo
2) + 

(0.0572P)2 + 
0.0749P] where P 

= (Fo
2 +2 Fc

2)/3 

w = 1/[σ2(Fo
2) + 

(0.1128P)2] where 
P = (Fo

2 +2 Fc
2)/3 

(∆/σ)max <0.000 <0.000 <0.000 <0.000 
∆ρmax, ∆ρmin (e Å-3) 0.16, -0.12 0.150, -0.112 0.139, -0.209 0.194, -0.182 
Extinction method SHELXL SHELXL None SHELXL 

Extinction 
coefficient 

0.0085(17) 0.0062(13) - 0.008(2) 
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Table A5 
Full experimental details for structures reported in Chapter 7 

 6 h 12 h 24 h 
Crystal data    

Chemical formula C33 H36 O9 C33 H36 O9 C33 H36 O9 
Chemical formula weight 576.62 576.62 576.62 
Cell setting, space group Triclinic, P1 Triclinic, P1 Triclinic, P1 

a, b, c (Å) 8.6452(13), 10.8577(17), 
17.262(3) 

8.6164(10), 10.8765(14), 
17.292(2) 

8.4919(13), 10.9148(17), 
17.372(3) 

α, β, γ (°) 92.470(3), 92.102(3), 
112.563(3) 

93.157(2), 92.001(2), 
112.657(3) 

96.027(3), 91.772(3), 
111.956(3) 

V (Å3) 1492.4(4) 1490.4(3) 1480.8(4) 
Z 2 2 2 

Dx (Mg m-3) 1.283 1.285 1.293 
Radiation type Mo Kα Mo Kα Mo Kα 

No. of reflections for cell 
parameters 

728 923 864 

θ range (°) 2.37-26.28 2.36-24.08 2.59-27.20 
µ (mm-1) 0.093 0.093 0.094 

Temperature (K) 173(2) 173(2) 173(2) 
Crystal form, color Irregular, white Irregular, white Irregular, white 
Crystal size (mm) 0.38 x 0.33 x 0.24 0.45 x 0.24 x 0.14 0.45 x 0.24 x 0.14 

    
Data collection    
Diffractometer Bruker SMART 1K Bruker SMART 1K Bruker SMART 1K 

Data collection method ω scans with 0.3 ° steps 
at χ = 57.4 ° 

ω scans with 0.3 ° steps 
at χ = 57.4 ° 

ω scans with 0.3 ° steps 
at χ = 57.4 ° 

Absorption correction None None None 
No. of measured, 
independent and 

observed reflections 

8177, 5500, 3167 8551, 5499, 2989 8447, 5471, 2825 

Criterion for observed 
reflections 

I >2σ(I) I >2σ(I) I >2σ(I) 

Rint 0.022 0.023 0.030 
θmax (°) 25.5 25.5 25.5 

Range of h, k, l -10 → h → 8 
-13 → k → 13 
-20 → l → 20 

-10 → h → 10 
-13 → k → 8 
-20 → l → 18 

-10 → h → 10 
-13 → k → 7 
-21 → l → 19 

    
Refinement    

Refinement on F2 F2 F2 
R[F2>2σ(F2)], wR(F2), S 0.053, 0.136, 1.033 0.053, 0.142, 1.002 0.062, 0.172, 1.034 
No. of reflections and 
parameters used in 

refinement 

5500, 390 5499, 418 5471, 409 

H-atom treatment Not refined Not refined Not refined 
Weighting scheme w = 1/[σ2(Fo

2) + 
(0.0572P)2 + 0.0749P] 

where P = (Fo
2 +2 Fc

2)/3 

w = 1/[σ2(Fo
2) + 

(0.0620P)2 + 0.0626P] 
where P = (Fo

2 +2 Fc
2)/3 

w = 1/[σ2(Fo
2) + 

(0.0700P)2 + 0.1699P] 
where P = (Fo

2 +2 Fc
2)/3 

(∆/σ)max <0.000 <0.000 <0.000 
∆ρmax, ∆ρmin (e Å-3) 0.139, -0.209 0.160, -0.224 0.189, -0.353 
Extinction method None None None 

Extinction coefficient - - - 
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Table A5 
Continued 

 36 h 48 h 
Crystal data   

Chemical formula C33 H36 O9 C33 H36 O9 
Chemical formula weight 576.62 576.62 
Cell setting, space group Triclinic, P1 Triclinic, P1 

a, b, c (Å) 8.3863(13), 10.9711(18), 
17.427(3) 

8.3099(12), 11.0026(16), 
17.471(3) 

α, β, γ (°) 98.323(3), 91.809(3), 
111.336(3) 

99.768(3), 91.912(3), 
110.392(3) 

V (Å3) 1471.6(4) 1468.1(4) 
Z 2 2 

Dx (Mg m-3) 1.301 1.304 
Radiation type Mo Kα Mo Kα 

No. of reflections for cell 
parameters 

1002 794 

θ range (°) 2.62-26.99 2.53-28.07 
µ (mm-1) 0.094 0.095 

Temperature (K) 173(2) 173(2) 
Crystal form, color Irregular, white Irregular, white 
Crystal size (mm) 0.45 x 0.24 x 0.14 0.45 x 0.24 x 0.14 

   
Data collection   
Diffractometer Bruker SMART 1K Bruker SMART 1K 

Data collection method ω scans with 0.3 ° steps at 
χ = 57.4 ° 

ω scans with 0.3 ° steps at 
χ = 57.4 ° 

Absorption correction None None 
No. of measured, 

independent and observed 
reflections 

8385, 5439, 3015 8381, 5409, 3394 

Criterion for observed 
reflections 

I >2σ(I) I >2σ(I) 

Rint 0.028 0.028 
θmax (°) 25.5 26 

Range of h, k, l -10 → h → 10 
-13 → k → 7 
-21 → l → 19 

-10 → h → 10 
-13 → k → 7 
-21 → l → 19 

   
Refinement   

Refinement on F2 F2 
R[F2>2σ(F2)], wR(F2), S 0.054, 0.140, 0.985 0.046, 0.116, 1.007 
No. of reflections and 
parameters used in 

refinement 

5439, 395 5409, 397 

H-atom treatment Not refined Mixed 
Weighting scheme w = 1/[σ2(Fo

2) + (0.0627P)2 

where P = (Fo
2 +2 Fc

2)/3 
w = 1/[σ2(Fo

2) + 
(0.0523P)2] where P = (Fo

2 
+2 Fc

2)/3 
(∆/σ)max <0.000 <0.000 

∆ρmax, ∆ρmin (e Å-3) 0.185, -0.256 0.182, -0.215 
Extinction method None None 

Extinction coefficient - - 
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Table A6 
Full experimental details for structures reported in Chapter 8 

 6 h 12 h 18 h 
Crystal data    

Chemical formula C33 H36 O9 C33 H36 O9 C33 H36 O9 
Chemical formula weight 576.62 576.62 576.62 
Cell setting, space group Triclinic, P1 Triclinic, P1 Triclinic, P1 

a, b, c (Å) 8.6452(13), 10.8577(17), 
17.262(3) 

8.6164(10), 10.8765(14), 
17.292(2) 

8.5451(15), 10.8805(19), 
17.346(3) 

α, β, γ (°) 92.470(3), 92.102(3), 
112.563(3) 

93.157(2), 92.001(2), 
112.657(3) 

94.925(3), 91.831(3), 
111.868(3) 

V (Å3) 1492.4(4) 1490.4(3) 1487.6(4) 
Z 2 2 2 

Dx (Mg m-3) 1.283 1.285 1.293 
Radiation type Mo Kα Mo Kα Mo Kα 

No. of reflections for cell 
parameters 

728 923 944 

θ range (°) 2.37-26.28 2.36-24.08 2.36-27.91 
µ (mm-1) 0.093 0.093 0.093 

Temperature (K) 173(2) 173(2) 173(2) 
Crystal form, color Irregular, white Irregular, white Irregular, white 
Crystal size (mm) 0.38 x 0.33 x 0.24 0.45 x 0.24 x 0.14 0.54 x 0.36 x 0.30 

    
Data collection    
Diffractometer Bruker SMART 1K Bruker SMART 1K Bruker SMART 1K 

Data collection method ω scans with 0.3 ° steps 
at χ = 57.4 ° 

ω scans with 0.3 ° steps 
at χ = 57.4 ° 

ω scans with 0.3 ° steps 
at χ = 57.4 ° 

Absorption correction None None None 
No. of measured, 
independent and 

observed reflections 

8177, 5500, 3167 8551, 5499, 2989 7956, 5173, 3597 

Criterion for observed 
reflections 

I >2σ(I) I >2σ(I) I >2σ(I) 

Rint 0.022 0.023 0.022 
θmax (°) 25.5 25.5 25.0 

Range of h, k, l -10 → h → 8 
-13 → k → 13 
-20 → l → 20 

-10 → h → 10 
-13 → k → 8 
-20 → l → 18 

-8 → h → 10 
-12 → k → 12 
-20 → l → 14 

    
Refinement    

Refinement on F2 F2 F2 
R[F2>2σ(F2)], wR(F2), S 0.053, 0.136, 1.033 0.053, 0.142, 1.002 0.058, 0.153, 1.058 
No. of reflections and 
parameters used in 

refinement 

5500, 390 5499, 418 5173, 536 

H-atom treatment Not refined Not refined Not refined 
Weighting scheme w = 1/[σ2(Fo

2) + 
(0.0572P)2 + 0.0749P] 

where P = (Fo
2 +2 Fc

2)/3 

w = 1/[σ2(Fo
2) + 

(0.0620P)2 + 0.0626P] 
where P = (Fo

2 +2 Fc
2)/3 

w = 1/[σ2(Fo
2) + 

(0.0225P)2 + 0.7802P] 
where P = (Fo

2 +2 Fc
2)/3 

(∆/σ)max <0.000 <0.000 0.002 
∆ρmax, ∆ρmin (e Å-3) 0.139, -0.209 0.160, -0.224 0.192, -0.215 
Extinction method None None None 

Extinction coefficient - - - 
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Table A6 
Continued 

 24 h 36 h 48 h 
Crystal data    

Chemical formula C33 H36 O9 C33 H36 O9 C33 H36 O9 
Chemical formula weight 576.62 576.62 576.62 
Cell setting, space group Triclinic, P1 Triclinic, P1 Triclinic, P1 

a, b, c (Å) 8.4820(16), 10.894(2), 
17.360(3) 

8.440(2), 10.918(3), 
17.372(4) 

8.370(3), 10.992(4), 
17.276(6) 

α, β, γ (°) 96.558(3), 91.831(4), 
111.203(4) 

98.412(4), 92.041(4), 
109.825(5) 

101.552(5), 92.358(6), 
107.262(6) 

V (Å3) 1481.1(5) 1483.6(6) 1478.5(8) 
Z 2 2 2 

Dx (Mg m-3) 1.293 1.291 1.295 
Radiation type Mo Kα Mo Kα Mo Kα 

No. of reflections for cell 
parameters 

723 971 948 

θ range (°) 2.58-27.20 2.38-27.11 2.55-26.20 
µ (mm-1) 0.094 0.094 0.094 

Temperature (K) 173(2) 173(2) 173(2) 
Crystal form, color Irregular, white Irregular, white Irregular, white 
Crystal size (mm) 0.46 x 0.40 x 0.26 0.52 x 0.22 x 0.21 0.54 x 0.52 x 0.25 

    
Data collection    
Diffractometer Bruker SMART 1K Bruker SMART 1K Bruker SMART 1K 

Data collection method ω scans with 0.3 ° steps 
at χ = 57.4 ° 

ω scans with 0.3 ° steps 
at χ = 57.4 ° 

ω scans with 0.3 ° steps 
at χ = 57.4 ° 

Absorption correction None None None 
No. of measured, 
independent and 

observed reflections 

8104, 5470, 3083 7781, 5157, 2629 7778, 5404, 2586 

Criterion for observed 
reflections 

I >2σ(I) I >2σ(I) I >2σ(I) 

Rint 0.022 0.029 0.031 
θmax (°) 25.5 25.0 25.5 

Range of h, k, l -10 → h → 9 
-13 → k → 13 
-19 → l → 21 

-10 → h → 5 
-12 → k → 12 
-18 → l → 20 

-10 → h → 6 
-12 → k → 13 
-20 → l → 20 

    
Refinement    

Refinement on F2 F2 F2 
R[F2>2σ(F2)], wR(F2), S 0.059, 0.168, 1.017 0.072, 0.206, 1.038 0.077, 0.232, 1.038 
No. of reflections and 
parameters used in 

refinement 

5470, 555 5157, 434 5404, 601 

H-atom treatment Not refined Not refined Not refined 
Weighting scheme w = 1/[σ2(Fo

2) + 
(0.0655P)2 + 0.4528P]  

where P = (Fo
2 +2 Fc

2)/3 

w = 1/[σ2(Fo
2) + 

(0.0915P)2 + 0.0766P] 
where P = (Fo

2 +2 Fc
2)/3 

w = 1/[σ2(Fo
2) + 

(0.0878P)2 + 0.8350P] 
where P = (Fo

2 +2 Fc
2)/3 

(∆/σ)max 0.001 0.002 0.001 
∆ρmax, ∆ρmin (e Å-3) 0.251, -0.217 0.201, -0.264 0.198, -0.246 
Extinction method None None None 

Extinction coefficient - - - 
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Table A6 
Continued 

 60 h 72 h 120 h 
Crystal data    

Chemical formula C33 H36 O9 C33 H36 O9 C33 H36 O9 
Chemical formula weight 576.62 576.62 576.62 
Cell setting, space group Triclinic, P1 Triclinic, P1 Triclinic, P1 

a, b, c (Å) 8.3738(14), 11.2351(19), 
17.064(3) 

8.3766(14), 11.2383(18), 
17.082(3) 

8.435(6), 11.431(8), 
17.048(12) 

α, β, γ (°) 106.059(3), 92.617(4), 
104.502(3) 

106.072(4), 92.601(3), 
104.599(3) 

105.141(14), 92.907(18), 
104.043(16) 

V (Å3) 1482.2(4) 1483.8(4) 1527.8(19) 
Z 2 2 2 

Dx (Mg m-3) 1.292 1.291 1.253 
Radiation type Mo Kα Mo Kα Mo Kα 

No. of reflections for cell 
parameters 

932 871 241 

θ range (°) 2.68-28.13 2.50-23.11 2.49-17.80 
µ (mm-1) 0.094 0.094 0.092 

Temperature (K) 173(2) 173(2) 293(2) 
Crystal form, color Irregular, white Irregular, white Needle, white 
Crystal size (mm) 0.48 x 0.20 x 0.14 0.38 x 0.38 x 0.14 0.64 x 0.20 x 0.17 

    
Data collection    
Diffractometer Bruker SMART 1K Bruker SMART 1K Bruker SMART 1K 

Data collection method ω scans with 0.3 ° steps 
at χ = 57.4 ° 

ω scans with 0.3 ° steps 
at χ = 57.4 ° 

ω scans with 0.3 ° steps 
at χ = 57.4 ° 

Absorption correction None None None 
No. of measured, 
independent and 

observed reflections 

7951, 5392, 2663 8147, 5480, 2818 5034, 2827, 691 

Criterion for observed 
reflections 

I >2σ(I) I >2σ(I) I >2σ(I) 

Rint 0.038 0.032 0.205 
θmax (°) 25.5 25.5 20.0 

Range of h, k, l -10 → h → 8 
-12 → k → 13 
-19 → l → 20 

-10 → h → 7 
-11 → k → 13 
-18 → l → 20 

-4 → h → 8 
-11 → k → 10 
-16 → l → 16 

    
Refinement    

Refinement on F2 F2 F2 
R[F2>2σ(F2)], wR(F2), S 0.060, 0.176, 0.981 0.056, 0.156, 0.989 0.147, 0.458, 0.937 
No. of reflections and 
parameters used in 

refinement 

5392, 587 5480, 557 2827, 156 

H-atom treatment Not refined Not refined Not refined 
Weighting scheme w = 1/[σ2(Fo

2) + 
(0.0763P)2] where P = 

(Fo
2 +2 Fc

2)/3 

w = 1/[σ2(Fo
2) + 

(0.0661P)2 + 0.1878P] 
where P = (Fo

2 +2 Fc
2)/3 

w = 1/[σ2(Fo
2) + 

(0.1994P)2] where 
P = (Fo

2 +2 Fc
2)/3 

(∆/σ)max <0.000 <0.000 <0.000 
∆ρmax, ∆ρmin (e Å-3) 0.311, -0.216 0.283, -0.229 0.395, -0.410 
Extinction method None None SHELXL 

Extinction coefficient - - 0.074(13) 
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Appendix B: CCD snapshots of the 204 reflection. 
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(m) (n) (o) 
   

(p) (q) (r) 
   

(s) (t) (u) 
   

Figure B1: CCD snapshots of the 204 reflection as collected on a SMART 
CCD diffractometer at 123 K, showing the satellite reflections around the 
204 peak (see Chapter 9). 
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Appendix C: NMR Spectra 
 

 


