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Crystallographic data for bromohydrins 
erythro-2-bromo-3-hydroxy-2,3-dimethylsuccinic acid 

Table 1.  Crystal data and structure refinement for compound 7. 
                                                        
 Identification code CCDC 652216 
 Empirical formula C6 H9 Br O5 
 Formula weight 241.04 
 Temperature 30(2) K 
 Wavelength 0.71073 Å 
 Crystal system Monoclinic 
 Space group P21/c 
 Unit cell dimensions a = 11.4120(5)Å α = 90o 
       b = 5.8870(3)Å β = 93.337(2)o 
       c = 12.3790(7)Å γ = 90o 
 Volume 830.24(7) Å3 
 Z 4 
 Density (calculated) 1.928 Mg/m3 
 Absorption coefficient 4.932 mm-1 
 F(000) 480 
 Crystal size 0.20 x 0.20 x 0.10 mm 
 Theta range for data collection 3.30 to 27.46o 
 Index ranges -14<=h<=12; -6<=k<=7; -16<=l<=14 
 Reflections collected 5751 
 Independent reflections 1883 [R(int) = 0.0707] 
 Reflections observed (>2σ) 1420 
 Data Completeness 0.988 
 Max. and min. transmission 0.6383 and 0.4387 
 Refinement method Full-matrix least-squares on F2 
 Data / restraints / parameters 1883 / 0 / 115 
 Goodness-of-fit on F2 1.021 
 Final R indices [I>2σ(I)] R1 = 0.0381   wR2 = 0.0761 
 R indices (all data) R1 = 0.0626  wR2 = 0.0832 
 Largest diff. peak and hole 0.793 and -0.722 eÅ-3 
  
 
Hydrogen bonds with  H..A < r(A) + 2.000 Angstroms  and  <DHA > 110 deg. 
 
 D-H           d(D-H)   d(H..A)   <DHA    d(D..A)   A 
 
 O2-H2          0.840    1.91       162       2.716(3)    O3 [ -x+1, -y, -z+1 ] 
 O4-H4          0.840    1.79       170       2.618(3)    O5 [ x, -y+1/2, z+1/2 ] 
 O5-H5          0.840    2.15       117       2.629(3)    O1  
 O5-H5          0.840    2.15       140       2.841(3)    O1 [ -x+1, y+1/2, -z+1/2 ] 
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2 x 103) for 7. 
U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 
                                                             
  Atom   x   y   z  U(eq) 
                                  
Br(1) 752(1) 1932(1) 3276(1) 12(1) 
O(1) 5081(2) 0(4) 3056(2) 12(1) 
O(2) 4235(2) -2377(4) 4189(2) 13(1) 
O(3) 3597(2) 2429(4) 4781(2) 11(1) 
O(4) 1978(2) 1601(4) 5651(2) 13(1) 
O(5) 3087(2) 1968(4) 2433(2) 12(1) 
C(1) 4221(3) -800(6) 3421(3) 11(1) 
C(2) 2975(3) -162(6) 2974(3) 11(1) 
C(3) 2095(3) 110(6) 3876(3) 12(1) 
C(4) 2632(3) 1546(6) 4821(3) 10(1) 
C(5) 2561(3) -1893(6) 2091(3) 8(1) 
C(6) 1580(3) -2121(6) 4279(3) 12(1) 
                                    
 
   
Table 3.   Bond lengths [Å] and angles [o] for 7 
  
Br(1)-C(3) 1.979(3) O(1)-C(1) 1.200(4) 
O(2)-C(1) 1.328(4) O(3)-C(4) 1.221(4) 
O(4)-C(4) 1.305(4) O(5)-C(2) 1.430(4) 
C(1)-C(2) 1.542(4) C(2)-C(5) 1.548(5) 
C(2)-C(3) 1.553(5) C(3)-C(6) 1.534(5) 
C(3)-C(4) 1.541(5)   
     
O(1)-C(1)-O(2) 124.6(3) O(1)-C(1)-C(2) 121.8(3) 
O(2)-C(1)-C(2) 113.5(3) O(5)-C(2)-C(1) 106.0(3) 
O(5)-C(2)-C(5) 106.2(3) C(1)-C(2)-C(5) 109.3(3) 
O(5)-C(2)-C(3) 109.0(3) C(1)-C(2)-C(3) 112.9(3) 
C(5)-C(2)-C(3) 113.1(3) C(6)-C(3)-C(4) 111.5(3) 
C(6)-C(3)-C(2) 114.9(3) C(4)-C(3)-C(2) 110.9(3) 
C(6)-C(3)-Br(1) 106.5(2) C(4)-C(3)-Br(1) 104.7(2) 
C(2)-C(3)-Br(1) 107.7(2) O(3)-C(4)-O(4) 125.4(3) 
O(3)-C(4)-C(3) 121.5(3) O(4)-C(4)-C(3) 113.0(3) 
                                                
Symmetry transformations used to generate equivalent atoms: 
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Table 4.   Anisotropic displacement parameters (Å2 x 103) for 7 The anisotropic displacement factor 
exponent takes the form: -2 gpi2 [ h2 a*2 U11 + ... + 2 h k a* b* U 
                                                                                 
  Atom  U11  U22  U33  U23  U13  U12 
                            
Br(1) 10(1) 16(1) 9(1) 0(1) -3(1) 1(1) 
O(1) 12(1) 16(1) 9(1) 1(1) -1(1) 1(1) 
O(2) 10(1) 17(1) 11(1) 2(1) -4(1) 1(1) 
O(3) 13(1) 14(1) 7(1) 0(1) -1(1) 0(1) 
O(4) 12(1) 21(2) 7(1) -5(1) -2(1) -2(1) 
O(5) 10(1) 16(1) 9(1) 5(1) -3(1) -3(1) 
C(1) 16(2) 11(2) 6(2) -7(2) -3(2) 2(2) 
C(2) 12(2) 10(2) 9(2) 0(2) -4(1) -4(2) 
C(3) 9(2) 20(2) 6(2) -2(2) -5(1) 4(2) 
C(4) 13(2) 10(2) 8(2) 1(2) -3(1) 5(2) 
C(5) 9(2) 6(2) 10(2) -5(2) 7(1) -4(2) 
C(6) 12(2) 13(2) 9(2) 1(2) -2(2) -3(2) 
 
   
Table 5.   Hydrogen coordinates ( x 104) and isotropic displacement parameters (Å2 x 103) for 7. 
                                     
  Atom   x   y   z  U(eq) 
                                  
H(2) 4932 -2631 4414 15 
H(4) 2358 2189 6182 16 
H(5) 3777 2452 2539 15 
H(5A) 1777 -1471 1793 12 
H(5B) 2534 -3415 2409 12 
H(5C) 3111 -1889 1511 12 
H(6A) 2213 -3068 4603 17 
H(6B) 1186 -2930 3668 17 
H(6C) 1012 -1790 4821 17 
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threo-2-bromo-3-hydroxy-2,3-dimethylsuccinic acid 

Table 6.  Crystal data and structure refinement for compound 8.  
   
 Identification code CCDC 652217 
 Empirical formula C6 H11 Br O6  
 Formula weight 259.06  
 Temperature 150(2) K  
 Wavelength 0.71073 Å  
 Crystal system Triclinic  
 Space group P-1  
 Unit cell dimensions a = 6.2390(3)Å α = 85.342(2)o  
       b = 7.2280(4)Å β = 82.801(2)o  
       c = 11.1710(8)Å γ = 69.105(3)o  
 Volume 466.56(5) Å3  
 Z 2  
 Density (calculated) 1.844 Mg/m3  
 Absorption coefficient 4.403 mm-1  
 F(000) 260  
 Crystal size 0.20 x 0.20 x 0.10 mm  
 Theta range for data collection 3.51 to 27.34o  
 Index ranges -8<=h<=8; -9<=k<=9; -14<=l<=14  
 Reflections collected 8440  
 Independent reflections 2075 [R(int) = 0.0683]  
 Reflections observed (>2σ) 1623  
 Data Completeness 0.982  
 Max. and min. transmission 0.652 and 0.502  
 Refinement method Full-matrix least-squares on F2  
 Data / restraints / parameters 2075 / 2 / 134  
 Goodness-of-fit on F2 1.000  
 Final R indices [I>2σ(I)] R1 = 0.0378   wR2 = 0.0757  
 R indices (all data) R1 = 0.0614  wR2 = 0.0839  
 Largest diff. peak and hole 0.677 and -0.759 eÅ-3  
  
Notes: Lattice dominated by hydrogen bonding. Included water acts as a 'cement'. Wayer 
hydrogens located and refined at 0.89 Å from O6.       
 
Hydrogen bonds with  H..A < r(A) + 2.000 Angstroms  and  <DHA > 110 deg. 
 
 D-H           d(D-H)   d(H..A)   <DHA    d(D..A)   A 
 
 O2-H2           0.840    1.78      167      2.608(4)    O6 [ x, y+1, z ] 
 O4-H4           0.840    1.82      171      2.654(4)    O3 [ -x, -y, -z+1 ] 
 O5-H5           0.840    2.08      147      2.819(4)    O6  
 O5-H5           0.840    2.75      114      3.178(3)    Br1  
 O6-H6A        0.884    1.93      178      2.816(4)    O1 [ -x+1, -y, -z+2 ] 
 O6-H6B        0.890    1.86      173      2.749(4)    O5 [ -x, -y, -z+2 ] 
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Table 7. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2 x 103) for 8.  
U(eq) is defined  as one third of the trace of the orthogonalized Uij tensor.  
   
    Atom   x   y   z  U(eq)  
       
Br(1) 5535(1) 289(1) 7242(1) 29(1)  
O(1) 2540(4) 3213(4) 9630(2) 34(1)  
O(2) 2197(4) 5624(3) 8197(2) 35(1)  
O(3) 191(4) 2071(3) 5242(2) 31(1)  
O(4) 2057(4) -789(3) 6173(2) 33(1)  
O(5) 362(4) 1435(3) 8446(2) 25(1)  
O(6) 3000(4) -2083(3) 9634(2) 28(1)  
C(1) 2007(5) 3939(5) 8654(3) 27(1)  
C(2) 921(5) 3019(5) 7808(3) 25(1)  
C(3) 2637(5) 2192(5) 6673(3) 25(1)  
C(4) 1523(6) 1113(5) 5958(3) 26(1)  
C(5) -1363(5) 4555(5) 7496(3) 28(1)  
C(6) 3302(6) 3717(5) 5836(3) 27(1)  
 
Table 8.   Bond lengths [Å] and angles [o] for 8.  
   
Br(1)-C(3) 1.984(3)  
O(1)-C(1) 1.204(4)  
O(2)-C(1) 1.321(4)  
O(3)-C(4) 1.215(4)  
O(4)-C(4) 1.303(4)  
O(5)-C(2) 1.425(4)  
C(1)-C(2) 1.543(5)  
C(2)-C(5) 1.522(4)  
C(2)-C(3) 1.561(4)  
C(3)-C(6) 1.524(4)  
C(3)-C(4) 1.535(5)  
O(1)-C(1)-O(2) 124.9(3)  
O(1)-C(1)-C(2) 123.0(3)  
O(2)-C(1)-C(2) 112.1(3)  
O(5)-C(2)-C(5) 105.9(2)  
O(5)-C(2)-C(1) 108.9(3)  
C(5)-C(2)-C(1) 108.9(3)  
O(5)-C(2)-C(3) 108.9(2)  
C(5)-C(2)-C(3) 113.2(3)  
C(1)-C(2)-C(3) 110.8(2)  
C(6)-C(3)-C(4) 109.0(3)  
C(6)-C(3)-C(2) 116.0(3)  
C(4)-C(3)-C(2) 107.2(2)  
C(6)-C(3)-Br(1) 106.7(2)  
C(4)-C(3)-Br(1) 110.0(2)  
C(2)-C(3)-Br(1) 107.9(2)  
O(3)-C(4)-O(4) 124.0(3)  
O(3)-C(4)-C(3) 118.6(3)  
O(4)-C(4)-C(3) 117.3(3)  
Symmetry transformations used to generate equivalent atoms:  
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Table 9.   Anisotropic displacement parameters (Å2 x 103) for 8. The anisotropic displacement factor 
exponent takes the form: -2 gpi2 [ h2 a*2 U11 + ... + 2 h k a* b* U  
   
  Atom  U11  U22  U33  U23  U13  U12  
         
Br(1) 18(1) 29(1) 38(1) 1(1) -2(1) -4(1)  
O(1) 30(1) 35(1) 34(2) -2(1) -10(1) -7(1)  
O(2) 45(2) 31(1) 34(2) -4(1) -7(1) -19(1)  
O(3) 34(1) 23(1) 37(1) 0(1) -14(1) -8(1)  
O(4) 41(1) 21(1) 42(2) 0(1) -17(1) -11(1)  
O(5) 19(1) 27(1) 29(1) 3(1) -1(1) -10(1)  
O(6) 23(1) 31(1) 32(1) -3(1) -2(1) -13(1)  
C(1) 22(2) 24(2) 32(2) -3(2) -2(2) -6(1)  
C(2) 19(2) 27(2) 28(2) 1(1) -1(1) -8(1)  
C(3) 20(2) 23(2) 30(2) 3(1) -2(1) -6(1)  
C(4) 26(2) 23(2) 28(2) 0(2) 0(2) -8(1)  
C(5) 20(2) 28(2) 33(2) -2(2) -5(1) -4(1)  
C(6) 25(2) 26(2) 31(2) 1(2) 0(1) -13(1)  
 
   
Table 10.   Hydrogen coordinates ( x 104) and isotropic displacement parameters (Å2 x 103) for 8.  
   
  Atom   x   y   z  U(eq)  
       
H(2) 2494 6213 8737 46(12)  
H(4) 1252 -1206 5793 40  
H(5) 1553 604 8707 43(12)  
H(4A) -2304 5111 8240 41  
H(4B) -2186 3924 7070 41  
H(4C) -1071 5617 6977 41  
H(5A) 1912 4699 5539 40  
H(5B) 4360 3050 5150 40  
H(5C) 4061 4381 6279 40  
H(6A) 4420(40) -2460(60) 9850(40) 61(14)  
H(6B) 1990(60) -1960(70) 10290(30) 64(15)  
 


