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X-ray Crystallography and Data Solution  

 

The data were collected at 98(2) K using a Rigaku AFC12/Saturn 724 CCD fitted with Mo Kα 

radiation (k = 0.71073 Å). Data collection and unit cell refinement were performed using 

CRYSTAL CLEAR software.17 The total number of data were measured in the range 2.90° < θ < 

25.5° and 2.35° < θ < 27.5° using ω scans for structures 3f [methyl (R,E)-4-(4-bromophenyl)-2-

hydroxy-2-(2-oxo-2-phenyethyl)but-3-enoate] and 22d {(R)-2-[(S)-2-(4-bromophenyl)-1-

hydroxy-2-oxoethyl]cyclohexanone}, respectively.  Data processing and absorption correction, 

giving minimum and maximum transmission factors, were accomplished with CRYSTAL 

CLEAR and ABSCOR,18 respectively. The structure, using SHELXL-97, was solved by direct 

methods and refined (on F2) using full-matrix, least-squares techniques.19,20 All non-hydrogen 

atoms, for all structures, were refined with anisotropic displacement parameters. The following 

hydrogen atoms: H2A, H3A, H5A, H6A, H9A and H2B, for structure 22d, were located on a 

difference Fourier map. The carbon bound hydrogen atoms were refined with Uiso(H) =1.2 

Ueq(C) and oxygen bound  hydrogen atoms were refined with Uiso(H) =1.5 Ueq(O). All remaining 

carbon bound hydrogen atoms, on structure 22d, were determined by geometry and refined by a 

riding model. For structure 3f, all carbon bound hydrogen atoms were determined by geometry 

and refined by a riding model.  The oxygen bound hydrogen atom was located in a difference 

Fourier map and refined with Uiso(H) =1.5 Ueq(O).  
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Table S-1.  Crystal Data and Structure Refinement for Compounds 3f and 22d 

 

Compound 3f 22d 

Empirical formula C19H17BrO4 C14H15BrO3 

Formula weight 389.24 311.17 

Crystal system orthorhombic orthorhombic 

Space group P 212121 P 212121 

a, Å 5.7652(15) 7.422(2) 

b, Å 14.062(4) 10.122(3) 

c, Å 20.949(5) 16.852(5) 

α, deg 90.00 90.00 

β, deg 90.00 90.00 

γ, deg 90.00 90.00 

vol., Å3 1698.3(8) 1266.0(6) 

Z 4 4 

D(cal), g/cm3 1.522 1.633 

µ(Mo-Kα.mm-1) 2.440 3.244 

F(000) 792 632 

2θ range for data collection (°) 5.80 to 51.00 4.70 to 55.00 

Index Ranges 
-5≤ h ≥ 6, -17≤  k ≥ 15,   

-25≤ l ≥ 11 

-9≤ h ≥ 9, -6≤  k ≥ 13,   

-21≤ l ≥ 15 

Reflections collected 4955 4580 

Independent reflections 3090[R(int) = 0.1001] 2857[R(int) = 0.1235] 

Max. and Min. transmission  1.000, 0.528 1.000, 0.633 

Data/Restraints/Parameters 3090/220/1 2857/181/0 

wR (F2 all data) R1 = 0.0627,  wR2 = 0.1328 R1 = 0.0594, wR2 = 0.1356 

R (F obsd data) [I > 2σ(I)] R1 = 0.0566,  wR2 = 0.1283 R1 = 0.0568, wR2 = 0.1337 

goodness-of-fit on F2 1.003  

wR2 = { Σ [w(Fo
2 - Fc

2)2] / Σ [w(Fo 2)2] }1/2  

R1 = Σ ||Fo| - |Fc|| / Σ |Fo| 
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Figure S-1. Thermal ellipsoid plot of the asymmetric unit of compound 3f 
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Table S-2. Fractional atomic coordinates and isotropic or equivalent isotropic displacement 

parameters (Å2) for structure 3f 

 x y z Uiso*/Ueq 

Br1 0.54064 (10) 0.15278 (4) 0.17098 (3) 0.02231 (18) 

O1 1.4637 (7) 0.1008 (3) -0.16407 (19) 0.0202 (9) 

O3 1.5614 (7) -0.0790 (3) -0.1602 (2) 0.0236 (10) 

C9 1.2694 (9) 0.0405 (4) -0.1762 (3) 0.0157 (11) 

C7 1.1421 (10) 0.1031 (4) -0.0701 (3) 0.0176 (12) 

H7A 1.2800 0.1374 -0.0701 0.021* 

C4 0.7213 (10) 0.1388 (4) 0.0957 (3) 0.0174 (12) 

C5 0.9377 (11) 0.1817 (4) 0.0914 (3) 0.0178 (12) 

H5A 0.9950 0.2174 0.1253 0.021* 

C19 1.3590 (11) 0.0801 (4) -0.4123 (3) 0.0207 (13) 

H19A 1.5023 0.0504 -0.4079 0.025* 

C14 1.2170 (10) 0.0929 (4) -0.3585 (3) 0.0171 (12) 

C10 1.3442 (10) -0.0652 (4) -0.1791 (3) 0.0198 (13) 

C15 0.9988 (9) 0.1365 (4) -0.3665 (3) 0.0182 (13) 

H15A 0.9007 0.1443 -0.3316 0.022* 

C3 0.6386 (10) 0.0828 (4) 0.0452 (3) 0.0173 (12) 

H3A 0.4953 0.0528 0.0484 0.021* 

O2 1.2142 (7) -0.1273 (3) -0.1970 (2) 0.0254 (10) 

C6 1.0660 (11) 0.1710 (4) 0.0367 (3) 0.0183 (12) 

H6A 1.2082 0.2018 0.0333 0.022* 

C1 0.9880 (10) 0.1150 (4) -0.0139 (3) 0.0165 (12) 

C8 1.1022 (10) 0.0489 (4) -0.1199 (3) 0.0194 (13) 

H8A 0.9656 0.0138 -0.1209 0.023* 

C16 0.9305 (11) 0.1677 (4) -0.4266 (3) 0.0235 (13) 

H16A 0.7865 0.1966 -0.4315 0.028* 

O4 1.5041 (7) 0.0340 (3) -0.2895 (2) 0.0279 (10) 

C17 1.0707 (10) 0.1567 (5) -0.4786 (3) 0.0254 (13) 

H17A 1.0230 0.1790 -0.5182 0.030* 

C2 0.7698 (10) 0.0727 (4) -0.0087 (3) 0.0171 (12) 

H2A 0.7125 0.0369 -0.0426 0.021* 

C13 1.3039 (10) 0.0629 (5) -0.2952 (3) 0.0200 (13) 

C12 1.1481 (11) 0.0676 (4) -0.2377 (3) 0.0181 (13) 

H12A 1.0174 0.0252 -0.2442 0.022* 

H12B 1.0879 0.1317 -0.2336 0.022* 

C18 1.2869 (11) 0.1117 (4) -0.4723 (3) 0.0217 (14) 

H18A 1.3813 0.1030 -0.5078 0.026* 

C11 1.6415 (11) -0.1776 (4) -0.1649 (4) 0.0306 (15) 

H11A 1.7987 -0.1817 -0.1501 0.046* 

H11B 1.6338 -0.1980 -0.2086 0.046* 

H11C 1.5444 -0.2176 -0.1392 0.046* 

H1A 1.550 (12) 0.091 (6) -0.205 (2) 0.046* 
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Figure S-2. Thermal ellipsoid plot of the asymmetric unit of compound 22d 
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Table S-3. Fractional atomic coordinates and isotropic or equivalent isotropic displacement 

parameters (Å2) for structure 22d 

 x y z Uiso*/Ueq 

Br1 0.35211 (8) 0.84310 (6) 0.10576 (3) 0.02330 (17) 

C4 0.3550 (8) 0.7555 (5) 0.0064 (3) 0.0163 (10) 

C3 0.3509 (8) 0.8310 (5) -0.0622 (3) 0.0184 (9) 

C2 0.3538 (8) 0.7669 (5) -0.1357 (3) 0.0168 (10) 

C8 0.3456 (8) 0.6276 (5) -0.2949 (3) 0.0167 (9) 

H8A 0.4342 0.6993 -0.2977 0.020* 

C7 0.3770 (7) 0.5562 (5) -0.2159 (3) 0.0185 (10) 

O2 0.3849 (5) 0.5397 (4) -0.3583 (2) 0.0206 (8) 

C1 0.3611 (7) 0.6290 (5) -0.1394 (3) 0.0161 (9) 

C6 0.3678 (8) 0.5562 (5) -0.0688 (3) 0.0171 (10) 

O1 0.4227 (6) 0.4406 (4) -0.2177 (3) 0.0231 (8) 

C9 0.1587 (8) 0.6908 (5) -0.3075 (3) 0.0159 (9) 

C10 0.1502 (8) 0.7583 (5) -0.3894 (3) 0.0194 (10) 

H10A 0.2349 0.8313 -0.3902 0.023* 

H10B 0.1873 0.6955 -0.4296 0.023* 

C14 0.0068 (7) 0.5910 (5) -0.2979 (3) 0.0153 (11) 

C12 -0.1763 (7) 0.6987 (5) -0.4051 (3) 0.0198 (11) 

H12A -0.1461 0.6306 -0.4433 0.024* 

H12B -0.2951 0.7324 -0.4180 0.024* 

C5 0.3625 (9) 0.6189 (5) 0.0046 (3) 0.0203 (11) 

C13 -0.1789 (7) 0.6393 (6) -0.3216 (3) 0.0190 (11) 

H13A -0.2195 0.7055 -0.2840 0.023* 

H13B -0.2632 0.5661 -0.3200 0.023* 

C11 -0.0386 (7) 0.8107 (5) -0.4103 (3) 0.0192 (11) 

H11A -0.0716 0.8808 -0.3739 0.023* 

H11B -0.0378 0.8469 -0.4636 0.023* 

O3 0.0306 (5) 0.4809 (4) -0.2716 (3) 0.0268 (9) 

H6A 0.374 (10) 0.463 (7) -0.071 (4) 0.032* 

H5A 0.370 (11) 0.566 (7) 0.051 (4) 0.032* 

H2A 0.339 (11) 0.827 (7) -0.187 (4) 0.032* 

H3A 0.332 (11) 0.932 (7) -0.059 (4) 0.032* 

H2B 0.381 (12) 0.473 (8) -0.330 (5) 0.040* 

H9A 0.140 (11) 0.761 (7) -0.262 (4) 0.032* 
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