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Abstract 
The conformational analysis of fifteen -halohydrins, XCR1R2CR3R4OH, (X=F, Cl and Br) 

had been studied by ab initio G3 method. The enthalpies of formation values were calculated for 

nine conformers of each -halohydrin. The (g-, g+) and (g+, g-) conformers were found to be the 

most stable due to intramolecular H-bond formation. These H-bonds are weaker than 

intermolecular H-bonds formed between alkyl halides and alcohols. This trend is more obvious in 

flouro-species. The rotation of C- X bond of (g-, g+) conformers by 360 gives three transition 

states, this rotation was found to require 6-7 kcal/mol. 

Keywords: -Halohydrins; Conformation; G3 calculations; Enthalpies of formation; 

Intermolecular H-Bonds; Intramolecular H-Bonds.  

Introduction
-Halohydrins were widely used as synthons for epoxides and carbonyl 

compounds. Several experimental works were published in the preparation of epoxides 

from -halohydrins.[1] The carbonyl compounds were directly prepared from  

-halohydrins or from epoxides.[2-14] Few theoretical published reports, especially at 

high levels, were appeared in these areas.[15-17] It should be mentioned that these 

theoretical calculations require accurate optimized geometries for -halohydrins. 

Consequently, this work was initiated.  

Large number of experimental and/or theoretical studies, on the conformational 

analysis of -halohydrins was published. [18-24]  Unfortunately, these reports focused

on -haloethanols and -halocyclohexanols. The main results of the experimental and 

theoretical published studies showed that the most stable conformer is the one in 

which C-O and C-X bonds are gauche to each other and the hydrogen of the O-H 

group points toward X. This configuration leads to an electrostatic interaction between 

the partial positively charged hydrogen and the partial negatively charged halogen, X. 
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This electrostatic interaction is defined as "an intramolecular H-bond" according to the 

IUPAC definition of the H-bond. [25]

The main purpose of this work is to investigate the conformers' stabilities of 

some -halohydrins including -haloethanols, and to investigate their conformational 

transition states via G3 calculations (Scheme 1). Each species in scheme 1 is defined 

by the type of -and -carbons as 1 , 2  or 3 ; respectively. For example, (1, 2) 

species means that the halohydrin is XCH2CH(CH3)OH where -C is 1  while -C is 2 .

                            XCH2CH2(OH)            XCH2CH(CH3)OH               XCH2C(CH3)2OH

      Definition             (1, 1)                                (1, 2)                                    (1, 3)         

                                                                 XCH(CH3)CH2(OH)             XC(CH3)2CH2(OH)

      Definition                                                      (2, 1)                                    (3, 1) 

Scheme 1: The classes of the studied -halohydrins, X=F, Cl and Br 

Computational Details 
The computations have been carried out using Gaussian 09, Revision A.02.[26]

The geometries of all species were fully optimized at MP2 (FULL)/GTBas1 and the G3-

enthalpies for each species were calculated. The G3-enthalpies for the transition 

states were calculated via a procedure described previously.[27] Relaxed potential 

energy surface (PES) scans were carried out at MP2 (FULL)/GTBas1 level to 

determine the stationary points then quadratic synchronous transit algorithm (QST)[28]

was further carried out at MP2 (FULL)/GTBas1 level to confirm that the transition 

states connect the right minima. Then, each stationary point, obtained via scanning 

and confirmed by QST, was fully optimized as TS at MP2(FULL)/GTBas1. Natural 

bond orbital, NBO, analysis was also done at MP2 (FULL)/GTBas1 level of theory. 

Results and Discussion 
The conformational analyses of the five -halohydrins that are given in scheme 

1 have been studied. Each one has nine possible conformers (Table 1). Each 

conformer is defined by one or two alphabetic and a term. The first alphabetic indicates 

the value of XC1C2O dihedral angle while the second indicates the value of HOC2C1

dihedral angle. If the value is around 60 , the alphabetic g (gauche) is used while the 

term anti or out is used when the value is around 180 . The alphabetic g has either (+) 

or (-) superscript to indicate the sign of the dihedral angle if it has a positive or negative 

value. For example, when the values of XC1C2O and HOC2C1 are around 180 and +60 ,

respectively, then the conformer is (anti, g+).

The enthalpies of formation, Hf , values, for all studied conformers, were 

calculated via G3 method (Table 1). According to these values, the studied conformers 

could be classified into three categories. The first one includes two conformers: (g-, g+)

and (g+, g-), which are the most stable ones due to the presence of  intramolecular H-

bonds between  the hydrogen of the OH groups and X (Figure 1).  
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Table 1: The G3-enthalpy of formation, Hf , values of XCR1R2CR3R4OH minima. 

Conformers  
Hf (kcal/mol); Calculated via G3 method. 

(1, 1)a (1, 2)b (1, 3)c (2, 1)d (3, 1)e

X=F 
       g-, g+ -101.07 -109.92 -120.57 -111.43 -122.18 

g+, g- -101.07 -110.78 -120.57 -111.05 -122.18 
g-, g- -98.73 -108.01 -118.17 -108.82 -119.42
g+, g+ -98.73 -107.90 -118.17 -108.58 -119.42
g-, out -99.20 -108.30 -118.30 -109.10 -119.82
g+, out -99.20 -108.35 -118.30 -109.07 -119.82

anti, out -99.07 -109.03 -119.37 -109.78 -120.89 
anti, g- -98.89 -108.95 -119.48 -109.32 -120.51
anti, g+ -98.89 -108.83 -119.48 -109.52 -120.51

X=Cl
       g-, g+ -62.91 -72.04 -82.49 -71.91 -81.51 

g+, g- -62.91 -72.70 -82.49 -71.55 -81.51 
g-, g- -60.25 -69.87 -79.88 -68.99 -78.36 
g+, g+ -60.25 -69.56 -79.88 -68.67 -78.36 
g-, out -60.61 -69.98 -79.86 -69.22 -78.72 
g+, out -60.61 -69.97 -79.86 -69.08 -78.72 

anti, out -61.20 -70.93 -81.01 -70.29 -79.97 
anti, g- -61.19 -70.98 -81.19 -70.06 -79.86 
anti, g+ -61.19 -70.82 -81.19 -70.24 -79.86 

X=Br 
       g-, g+ -52.38 -61.59 -71.98 -61.08 -70.45 

g+, g- -52.38 -62.20 -71.98 -60.75 -70.45 
g-, g- -49.75 -59.48 -69.44 -58.18 -67.31 
g+, g+ -49.74 -59.11 -69.44 -57.86 -67.31 
g-, out -50.12 -59.56 -69.40 -58.43 -67.98 
g+, out -50.12 -59.53 -69.40 -58.31 -67.98 

anti, out -50.76 -60.40 -70.39 -59.49 -68.87 
anti, g- -50.87 -60.58 -70.69 -59.34 -68.82 
anti, g+ -50.87 -60.39 -70.69 -59.53 -68.82 

a R1=R2=R3=R4=H. b R1=R2=R4=H; R3=CH3.  c R1=R2= H; R3= R4=CH3.
d R1=CH3; R2=R3= R4=H. e  R1=R2=CH3; R3= R4=H.

g-, g+                                                                                                          g+, g-

Figure 1: The structures of the most stable conformers: (g-, g+) and (g+, g-).
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It should be noted that both (g-, g+) and (g+, g-) conformers have the same 

stabilities in the symmetrical species: (1, 1); (1, 3) and (3, 1), but different stabilities in 

the unsymmetrical species: (1, 2) and (2, 1). The stability value of each conformer 

depends on the number and the type of the eclipsing interactions that present in each 

conformer.  

The second category includes the least stable conformers: (g-, g-); (g+, g+); (g-,

out) and (g+, out). They are less stable than the conformers in the first category by 

about 3 kcal/mol (Table 1). These conformers lack the intramolecular H-bonds since 

the hydrogen of the OH groups point away from X (Figure 2). The difference between 

the stabilities of the (g-, g-) and the (g+, g+) conformers, in unsymmetrical (1. 2) and (2, 

1) species, is in the range 0.1-0.3 kcal/mol, and it is in favor of (g-, g-) conformers 

(Table 1).  

                               

(g-, g-)                                                                (g+, g+)

                       

(g-, out)                                                                 (g+, out) 

Figure 2: The structures of the conformers that are incapable of intramolecular  
H-bonds formation and C2-O and C1-X bonds are gauche to each other. 

The third category could be defined as the anti one which includes three 

conformers: (anti, g+), (anti, g-) and (anti, out). Generally speaking, the differences 

between the Hf , values of these conformers are very small and usually less than 0.2 

kcal/mol (Table 1). All these conformers are more stable than the second category 

conformers by the value of the gauche - gauche steric interaction between C-X and C-

O bonds (Figure 3). The anti conformers are less stable than those of the first category 

conformers due to the lack of intramolecular H-bonds. 
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(anti, out)  (anti, g+)   anti, g-

Figure 3: The structures of the conformers that are incapable of intramolecular H-
bonds formation and C2-O and C1-X bonds are anti to each other. 

For comparison purposes, the intermolecular H-bonds between CH3OH and the 

alkyl halides: CH3X, CH3CH2X, (CH3)2CHX and (CH3)3CX, where X=F, Cl and Br, were 

calculated. Similarly, the intermolecular H-bond values between flouro-, chloro- or 

bromo- methane and the alcohols: HOCH2CH3, HOCH(CH3)2 and HOC(CH3)3  were 

also calculated. Such calculations required the calculations of the enthalpies of 

formation values of the associated and non-associated alkyl halides and alcohols, 

using the G3 method. The calculated values of Hf are given in table 2. The 

comparison between the calculated values with those available experimental values, 

table 2, reveals a good correlation between the two sets. Unfortunately, the number of 

the available experimental values is limited.      

Calculations of the intermolecular H-bond values:  
The intermolecular H-bond values between an associated alkyl halides and 

alcohols are usually calculated as the absolute differences between the enthalpies of 

formation of the associated species and those of their components. The H-bond value 

has a negative sign since it is stabilization energy. However, the absolute values of H-

bonds are usually reported in the literature and that was followed in this work. 

The calculated values of the intermolecular H-bonds of the associated alkyl 

halides and alcohols are reported in the last column of table 3. All these values are in 

the range of the normal H-bond values, which is 2-7 kcal/mol.[25] In addition to the type 

of X (electronegativity), the H-bond value depends on its length, its bond angle, 

temperature and pressure.[25] However, the temperature and the pressure for these 

calculations are constant: 298 K and 1 atmospheric pressure. Therefore, it is expected 

that the H-bond value would depend on the strengths of the interacting dipoles which 

in turn depend on the charges of H and X. Therefore, the NBO charges on H and X, 

Scheme 2, rH-X and OHX values are included in table 3.  
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Table 2: The G3 values of the enthalpies of formation, Hf , values, kcal/mol, for 
associated and  non-associated alkyl halides and alcohols.  

Associated species Hf  kcal/mol Non-associated species Hf  kcal/mol 

CH3F--HOCH3 -107.88 CH3F -56.70(-55.90)a

CH3Cl--HOCH3 -69.87 CH3Cl -19.28(-19.32)a

CH3Br--HOCH3 -59.78 CH3Br -9.03(-8.4)a

CH3CH2F--HOCH3 -116.68 CH3CH2F -65.44 

CH3CH2Cl--HOCH3 -77.36 CH3CH2Cl -26.45 

CH3CH2Br--HOCH3 -66.88 CH3CH2Br -15.80 

(CH3)2CHF--HOCH3 -126.88 (CH3)2CHF -75.41 

(CH3)2CHCl--HOCH3 -86.50 (CH3)2CHCl -35.00 

(CH3)2CHBr--HOCH3 -75.56 (CH3)2CHBr -24.05 

(CH3)3CF--HOCH3 -138.10 (CH3)3CF -85.94 

(CH3)3CCl--HOCH3 -96.16 (CH3)3CCl -44.30 

(CH3)3CBr--HOCH3 -84.96 (CH3)3CBr -33.12 

CH3F--HOCH2CH3 -115.32 CH3OH -47.93(-47.96)a

CH3Cl--HOCH2CH3 -78.02 CH3CH2OH -55.99(-56.19)a

CH3Br--HOCH2CH3 -68.0 (CH3)2CHOH -65.30(-65.15)a

CH3F--HOCH(CH3)2 -124.91 (CH3)3CHOH -75.06(-77.87)a

CH3Cl--HOCH(CH3)2 -87.66 

CH3Br--HOCH(CH3)2 -77.72  

CH3F--HOC(CH3)3 -134.87 

CH3Cl--HOC(CH3)3 -97.63   

CH3Br--HOC(CH3)3 -87.58 
a Experimental value reported in reference [29].  

C O

H X

C

                                    Scheme 2: Associated alkyl halides and alcohols

The reported normal H-bond length range is 1.60 to 2.0 .[25] The results 

indicate that the rH-F lengths are within the normal range of the H-bond, while those of 

rH-Cl and rH-Br are longer than the normal range in the associated alkyl halides and the 

alcohols (Table 5). This observation could be attributed to the sizes of F, Cl and Br.  

The H-bond angles, ØOHX, could be linear, trigonal planar or pyramidal.[25] The 

range of ØOHX values is 163 to 126  for the associated halides and alcohols (Table 3). 

These values indicate that the H-bond angles could be considered either linear or 

trigonal planar. Generally speaking, the ØOHX value is inversely proportional to the 

value of the H-bond length. For example, the H-bond lengths for CH3Br--HOCH3,
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CH3CH2Br--HOCH3, (CH3)2CHBr--HOCH3 and (CH3)3CBr--HOCH3 are 2.851, 2.820, 

2.676 and 2.642 , while the corresponding H-bond angle values are 126.0, 128.0, 

138.1 and 150.3 , respectively (Table 3). 

           Table 3: The calculated intermolecular H-bond values (kcal/mol) between some  
                          alkyl halides and some  alcohols, NBO charges on H and X,  and  
                            the H-bond lengths and angles.  

The NBO charges range, on H, is 0.503 to 0.487 with the highest values are 

when X=F. The differences between the charges for X=Cl and X=Br are small. Results 

in table 3 indicate that F has the highest negative charge values and Br has the lowest 

values. This is probably attributed to the electronegativity order of X. It is worth noting 

that methylation of -carbon increases the negative charge on X. For example, the 

NBO charges of Br are -0.081, -0.094 and -0.096 in CH3CH2Br--HOCH3, (CH3)2CHBr—

HOCH3 and (CH3)3CBr--HOCH3, respectively (Table 3).  

The calculated H-bond values are the resultant of all the above discussed 

factors and the polarizability factor since the calculations were carried out for species 

in the gas phase, where the polarizability has a profound effect.    

RX--HOR 
NBO charge Geom. parameters H-Bond 

(kcal/mol)H X rH-X ( ) OHX
CH3F--HOCH3 0.499 -0.446 1.949 152.8 3.25 

CH3CH2F--HOCH3 0.500 -0.457 1.931 161.1 3.32 
(CH3)2CHF--HOCH3 0.501 -0.466 1.925 162.8 3.54
(CH3)3CF--HOCH3 0.503 -0.473 1.915 161.8 4.24
CH3F--HOCH2CH3 0.503 -0.445 1.941 152.4 2.63 

CH3F--HOCH(CH3)2 0.498 -0.445 1.946 151.3 2.91 
CH3F--HOC(CH3)3 0.495 -0.446 1.959 154.7 3.10 

CH3Cl--HOCH3 0.491 -0.117 2.649 132.5 2.66 
CH3CH2Cl--HOCH3 0.492 -0.133 2.619 134.5 2.99 

(CH3)2CHCl--HOCH3 0.493 -0.143 2.516 140.2 3.58
(CH3)3CCl--HOCH3 0.495 -0.142 2.481 152.0 3.92 
CH3Cl--HOCH2CH3 0.494 -0.115 2.655 132.1 2.75 

CH3Cl--HOCH(CH3)2 0.490 -0.115 2.639 133.2 3.08 
CH3Cl--HOC(CH3)3 0.487 -0.116 2.640 136.7 3.29 

CH3Br--HOCH3 0.490 -0.056 2.851 126.0 2.82 
CH3CH2Br--HOCH3 0.491 -0.081 2.820 128.0 3.15 

(CH3)2CHBr--HOCH3 0.492 -0.094 2.676 138.1 3.58
(CH3)3CBr--HOCH3 0.494 -0.096 2.642 150.3 3.92 
CH3Br--HOCH2CH3 0.493 -0.055 2.858 125.6 2.98 

CH3Br--HOCH(CH3)2 0.489 -0.055 2.833 127.2 3.39 
CH3Br--HOC(CH3)3 0.487 -0.055 2.811 134.2 3.49
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Calculations of the intramolecular H-bond values 
The absolute difference value between the enthalpies of formation of (g-, g+) and 

(g-, out), for a halohydrin, is less than the real H-bond value by the gauche - gauche, 

(g/g), interaction between C1 - X and C2 - O bonds. The g/g interaction value might be 

calculated as the difference between the enthalpies of formation of (anti, out) and  

(g-, out) for 2-haloethanols. The calculated and the used values of the g/g interactions 

are shown below.  

C - F/C -O   = 0.13 kcal/mol. (Reported value = 0.1 kcal/mol) [30].

C - Cl/C - O = 0.59 kcal/mol. 

C -Br/C - O = 0.64 kcal/mol. 

The calculated H-bond values of symmetrical halohydrins are reported in the last 

column of table 4, while those of unsymmetrical ones are reported in the last column of 

table 5. The NBO charges on H, X, H-bond lengths and angles are reported for the two 

sets of the halohydrins. Similar results were obtained as in the case of associated 

halides and alcohols with only minor differences including H-bond lengths and angles. 

Even rH-F lengths in flourohydrins are longer than the normal length range of H-bond. 

This observation could be attributed to the fact that the positions of X and H are 

restricted and cannot approach each other. That led to the possibility that OHX is

pyramidal in the halohydrins rather than linear or planar trigonal as in the associated 

species (Table 3). Consequently, the H-bond values are smaller for halohydrins than 

those of associated species. 

            
Table 4: MP2(FULL)/GTBas1 NBO charges on the H o and on X of the (g-, g+), rH-X ,

OHX and the H-bond values for the symmetrical halohydrins. 
Species NBO  charge Geom. parameters H-Bond 

(kcal/mol) H X rH-X ( ) OHX
FCH2CH2OH; (1,1) 0.489 -0.451 2.315 107.4 2.0 
ClCH2CH2OH; (1,1) 0.490 -0.114 2.703 107.5 2.89 
BrCH2CH2OH; (1,1) 0.491 -0.057 2.800 109.3 2.90 

FCH2C(CH3)2OH; (1,3) 0.490 -0.451 2.249 109.4 2.40 
ClCH2C(CH3)2OH; (1,3) 0.490 -0.111 2.624 110.2 3.22 
BrCH2C(CH3)2OH; (1,3) 0.491 -0.054 2.728 112.0 3.22 
FC(CH3)2CH2OH; (3,1) 0.451 -0.466 2.236 108.9 2.49 
ClC(CH3)2CH2OH; (3,1) 0.492 -0.129 2.626 109.0 3.38 
BrC(CH3)2CH2OH; (3,1) 0.493 -0.079 2.724 110.8 3.11 

Halohydrins Transition States 
The rotational transition states of the (g-, g+) conformer were obtained by the 

rotation of C-X around C-C axis 360 degrees. This conformer is a minimum and was 

chosen as an example. The obtained scanned results (Figure 4), indicate that the O-H 

bond in flourohydrins rotates in the first (right) part of the scanning (Figure 4-I), while it 

does not rotate in chloro- and bromohydrins (Figure 4-II).
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The first minimum in both curves (going from left to right) are the (g-, g+)

conformers. The second, third and forth minima are (g+, g-); (anti, g-) and (g-, g-) for the 

rotation of C-F axis. The corresponding minima in chloro- and bromohydrins are: (g+,

g+); (anti, g+) and (g-g+) conformers. The rotational transition states are A, B and C for 

flourohydrins and D, E and F for chloro-and bromo-hydrins. The definitions and the 

structures of these transition states are shown in figure 5. 

         Table 5: MP2(FULL)/GTBas1 NBO charges on the H o and on X of the (g-, g+),
                        rH-X , OHX and the H-bond values for the unsymmetrical halohydrins.    

Species NBO  charge Geom. parametrs H-Bond  
(kcal/mol) H X rH-X ( ) OHX

(g-, g+)
FCH2CH(CH3)OH; (1,2)a 0.486 -0.452 2.289 108.5 1.75 
ClCH2CH(CH3)OH; (1,2)a 0.486 -0.116 2.676 108.6 2.65 
BrCH2CH(CH3)OH; (1,2)a 0.487 -0.059 2.778 110.4 2.67 
FCH(CH3)CH2OH; (2,1)b 0.491 -0.461 2.257 108.8 2.46 
ClCH(CH3)CH2OH; (2,1)b 0.491 -0124 2.642 108.8 3.28  
BrCH(CH3)CH2OH; (2,1)b 0.492 -0.074 2.741 110.4 3.29 

(g+, g-)
FCH2CH(CH3)OH; (1,2)c 0.493 -0.450 2.244 109.5 2.56 
ClCH2CH(CH3)OH; (1,2)c 0.493 -0.111 2.633 110.1 3.32
BrCH2CH(CH3)OH; (1,2)c 0.494 -0.054 2.737 111.8 3.31
FCH(CH3)CH2OH; (2,1)d 0.490 -0.461 2.289 107.6 2.11 
ClCH(CH3)CH2OH; (2,1)d 0.491 -0.126 2.679 107.9 3.06 
BrCH(CH3)CH2OH; (2,1)d 0.492 -0.074 2.775 109.8 3.08 

a  (g-, g+) conformer in which C-X bond is gauche to C-O   and C-Me bonds and anti to C-H 
one. 

b  (g-, g+) conformer in which C-O bond is gauche to C-X and C-H bonds and anti to C-Me one. 
c  (g+, g-) conformer in which C-X bond is gauche to C-O and C-H bonds and anti to C-Me one. 

i.e. It is more stable than (g-, g+) one. 
d  (g+, g-) conformer in which C-O bond is  gauche to C-X and C-Me bonds and anti to C-H one.  

i.e. It is less stable than (g-, g+) one. 

         

(I) Flourohydrins: (From left to right) Minima 
are: (g-,g+); (g+, g-); (anti, g-) and (g-, g-)

Transition states are: A, B and C

(II) Chloro- and bromo-hydrins:(From left to 
right) Minima are: (g-,g+); (g+, g+); (anti, g+)
and (g-g+)

Transition states are: D, E and F.
                                                                                                                                                                               
Figure 4: MP2(FULL)/GTBas1 scanning results of the (g-, g+) conformers of: (4-I) 
flourohydrins, (4-II) chloro-and bromohydrins.  
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(A): (g-, g+) (g+, g-) TS                                       (D):(g-, g+) (g+, g+) TS 

           
                     X = Cl or Br 

(B)    (g+, g-) (anti, g-) TS                                       (E)   (g+, g+) (anti, g+) TS 

                  
                X = Cl or Br 

(C)  (anti, g-) (g-, g-) TS                                              (F)   (anti, g+) (g-, g+)  TS 

Figure 5: The structures of the rotational transition states for the rotation (360 ) of the 
(g-, g+) conformers of flouro-, chloro- and bromo-hydrins. 
                   

The stability of each TS depends on the number and the type of the eclipsing 

interaction(s) that present in it. From figure 5 and the footnotes of table 1, one can 

deduce the number and the type of these eclipsing interactions. For example, these 

interactions in (E) TS are: C1-R1//C2-O, C1-R2// C2-R3 and C1-X// C2-R4 (Figure 5).  

In 1, 3-chlorohydrins, R3 and R4 are methyl groups. Thus, the eclipsing interactions, in 

this species, are: C1-H//C2-O, C1-H// C2-Me and C1-Cl// C2-Me. Figure 4 indicates that 

the difference between the stabilities of these transition states is 0.003 to 0.002 a.u. 
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(0.6-1.8 kcal/mol). However, the main two factors that determine E act values are the 

stability of the minima and the destabilization energies of the transition states.  Table 6 

indicates that the highest E act   is when the TS results from the most stable conformer 

(g-, g+).      

Table 6: The G3-activation energy values, E act, of the rotational transition states of the 
(g-, g+) conformers of some halohydrins. 

Transition 
States

Eact (kcal/mol); Calculated via G3 method.

(1, 1)a (1, 2)b (1, 3)c (2, 1)d (3, 1)e

X=F 

 A: (g-, g+) (g+, g-) 6.41 5.34 5.85 6.60 5.64 

B: (g+, g-) (anti, g-) 4.42 4.78 5.34 4.96 5.79 

C: (anti, g-) (g-, g-) 2.93 4.45 5.06 3.23 4.24 

X=Cl 

D: (g-, g+) (g+, g+) 7.29 6.74 6.75 7.74 7.90 

E: (g+, g+) (anti, g+) 3.15 2.99 4.60 4.01 4.50 

F: (anti, g+) (g-, g+) 3.31 5.02 5.14 3.75 5.18 

X=Br 

D: (g-, g+) (g+, g+) 7.18 6.73 6.62 7.83 8.18 

E: (g+, g+) (anti, g+) 3.13 2.92 4.65 4.17 4.78 

F: (anti, g+) (g-, g+) 3.50 5.17 5.19 3.95 5.46 
a, b, c, d, e  They refer to the same foot notes in table 1. 

Conclusion
The enthalpies of formation of nine conformers of each of fifteen -halohydrins, 

some alkyl halides, some alcohols and associated R-X--HOR were calculated. The 

obtained results were compared with the limited corresponding values in the literature 

when it is possible. The correlation between the two sets is good. The calculated 

results reveal that the most stable conformers for each species of halohydrins are (g-,

g+) and (g+, g-) since they can form intramolecular H-bonds. The values of these H-

bonds and those formed in associated R-X---HOR, intermolecular H-bonds, were 

calculated. The comparison between the values of the two sets indicates that the 

intermolecular H-bonds are stronger than those of intramolecular, especially, in 

flourohydrins. 

The structures of the rotational transition states of (g-, g+) conformer were 

identified by 360 rotation around C-X bond. This conformer had been chosen as an 

example since it is the most stable one for all -halohydrins. The calculated activation 

energy values reveal that the rotational isomerization of this conformer is not feasible 

at room temperature. An interesting finding is that the O-H bonds in flourohydrins 

rotate when C-F bond rotates toward C-O bond. This trend is not encountered either in 

chlorohydrins or bromohydrins.   
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