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Abstract: Vicinsl tH-tH coupling constants on the bsckbone carbon chain of several slditol and deoxyalditol 
peracetates were calculated with a multipamm&ic extension of Ksrplus equation, using conformer distributions and 
stmctusl information obtained by energy-minimizing all of the mtmners along the backbone chsin MM2(85). The 
population-weighted couplii constsnts sgreed moderately well with the observed: the standard deviation of errors in 
reproducing 160 experimental coupling constants was 0.74 Hz. A root-mean-square test indicates that, if a gross 
stnrcture of an slditol or relstai compound is known, the combii NMR analysis snd MM calculations can predict 
relative Conflgurstions for all stereogenie centres of the molecule with a success rate of 92%. 

INTRODUCTION 

In view of the rapid developments in the chemistry of acyclic polyhydroxylated compounds,2-4 it is highly 

desirable to improve the spectroscopic method of determining the relative contiguration of asymmetric carbon 

atoms along the backbone skeleton of these compounds. The current method relies on the vicinal tH-1H 

coupling along the backbone chain. 394 The major problem lies in the estimation of conformer distribution: too 

much emphasis has been given to the preference of coplanar and Mly extended conformation and the avoidance 

*Address correspondence to: Department of Knowledge-Based Information Engineering, Toyohashi University 

of Technology, Tempaku-cho, Toyohashi 44 1, Japan. 
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of 1,3-parallel nonbonded oxygen-oxygen interaction. This emphasis must have arisen from the survey of X- 

ray observations in the solid state, wherein the planar and extended conformation is inherently favored because 

of its packing properties. 

In solution, however, acyclic polyhydroxylated compounds generally are expected to exist as an 

equilibrium mixture of a number of conformers. Hence the observed vicinal coupling constant (3J) is 

population-weighted among conformers and should be given by ntJl + nzJz +.**.+ ~JN, where Jt, 52 .*.. JN 

are the coupling constants of the first, second.,.. Nth conformer having molar fractions nl, nZ”“nN, 

respectively, while N is the total number of conformers. A meaningful correlation of these values with 

stereochemistry requires accurate estimates of conformer distribution (ni) as well as Ji (i = 1, 2-**.N). 

We describe below our attempts at reproducing the observed vicinal lH-1H coupling constants for the 

peracetates of tetra- to hexaalditol and related compounds with the aid of molecular mechanics5 (for ni) and a 

modified Karphrs equation6 (for Ji). This correlation discloses the degree of our ability to predict the conformer 

distribution. The methodology used here has been successfully applied to smaller, less flexible systems,’ and to 

peracetylated cyanoalditols.* This work represents the first systematic effort to examine its validity as applied to 

moderate-sized polyhydroxylated acyclic molecules. 

EXPERIMENTAL SECTION 

Material 

A total of 25 peracetates of tetritol (l), 2-deoxypentitol (2), 3-deoxypentitol (3), pentitol (4), 2- 

deoxyhexitol(5), 3_deoxyhexitol(6), 2,4-bisdeoxy-2-methylhexitol(7), and hexitol(8) are prepared.9 Proton 

NMR spectra of these compounds have been measured in CDCl3 or C6D6 solution and the vicinal proton-proton 

coupling constants are obtained as described in the literature.3 

Molecular Mechanics 

Allinger’s 1985 version of MM210 was used. 11 Effective dielectric constants of 4.6 and 7.5 were used 

for CDC13 and C6D6, respectively.12 Exhaustive geometry optimization of all possible rotamers of 1 to 8 is 

economically unfeasible, hence several conformational constraints had to be imposed in the rotamer search. The 

carbonyl group and the 0-alkyl bond in the ester group are known to favor eclipsed conformation as shown in A 

and B.13 The conformation about the acetoxy-alkyl bond (marked with an arrow) is dominated in the solid state 

by antipetiphnaar(A) for the esters of primary alcohols and by addhal (B) for those of secondary alcohols, 

according to the analysis of Cambridge Structure Database .I4 Following these observations, we fixed the 

terminal and internal acetoxyl groups to conformations A and B, respectively. Note, however, that the whole 

molecule is always optimized and hence acetoxyl groups adjust themselves to the most favorable geometry in 

these conformations. 

Only the rotation about the backbone C-C bonds are considered for l-8. High-energy conformers like 

those containing a succession of synclinalhonds with alternating signs or those involving too close substituents 

failed to reach the energy minimum. The total number (N) of successfully geometry-optimized rotamers for 

each stereoisomer is given in Table I. Rotamers are generated by using highly automated routine implemented in 

the program. 
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Modified Karplus Equation 

The new multiparametric extension of Karplus equation which we described recentlybl1b was used: 
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3JHH = Acod + BCOS~~ + CcodB + Dcos*~~ + W(EcosBZAXico& + F~AXicos~ + GZAXi) 

+ H{(M~ + O&-I -110) + I(rcc -1.5) + ~xBjcos2yj + Lr-4 + M (1) 

where 0 is the dihedral angle between the vicinal protons in question, +i is the dihedral angle between a- 

substituent Ri and one of the coupling protons, Axi is Mullay’s group electronegativityl5 of Ri, AXgj is that of j- 

th j3-substituent R’ forming a dihedral angle qr with a coupling proton, wl and w2 are the two H-C-C valence 

angles involving a coupling proton, rcc is the distance of the C-C bond, r is the intramolecular nonbonded 

distance (less than 3.3 A) involving a coupling proton and oxygen or carbon atom, and A to I, K to M and W ate 

adjustable parameters. 

Conformer DisMbution 

RESULTS 

According to the MM-type force field, conformers of these flexible molecules distribute rather evenly. 

Populations of the most abundant conformers for la to 8f are given in Table 1. We note that the global energy- 

Table 1. The Most Stable Conformem of 1 to 8 with Populations Calculated with MM2(85) 

N* Most stable confomrefi Population (%) 
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aTotal number of conformers geometry-optimized. b The underlined portion (three-atom system) of backbone chain contains 1,3- 
parallel orientation of a pair of acetoxy groups. 
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minimum conformer never exceeds 18% of the whole population. Two other features are worth commenting 

here. In only two instances, the global energy-minimum conformer has all the C-C bonds in ap conformation 

(3a and 3b) and SC bonds appears very frequently in the global energy-minimum conformers. Furthermore, 

most of these conformers contain 1,3-parallel orientation of substituents. The underlined part of the backbone 

chain carries a pair of acetoxy groups in 1,3parallel relation. Actually, it is recognized7 that this interaction is 

less severe than that between 1,3-diaxial alkyl substituents on the chair six-membered ring in the case of 1,3- 

diaxial-dimethoxycyclohexanes. These observations on the flexibility of 1 to 8 are not in line with the 

previously held trends based on the x-my analysis. 4 Our results are, however, force field dependent and should 

be taken with care. 

Vicinal Coupling Cons tan ts 

Table 2 summarizes the results of population-weighted calculations for 1 to 8. In this Table, letter A in 

parentheses means that the solvent used is C,D6, and letter B means CDCI,. The differences in the coupling 

constants between the two solvents are small. When our original parameters set of eq 1 was used, the standard 

deviation of errors in the calculated values from the observed values of the 160 coupling constants was 0.8 1 Hz 

for the combined performance of ‘Calc(A)’ and ‘Calc(B)‘. Upon re-optimization of the parameters set of eq 1 to 

best reproduce the observed coupling constants in Table 2, the standard deviation decreased to 0.74 Hz Table 2 

lists those calculated by the revised parameters set.17 

Table 2. Observed and Calculated Vicinal tH- tH Coupling Constants of Alditol Peracetates 1 to 8 

2R,3R-Tetritol tetmacetate la 

ZR,3STetritol tetmacetate lb 

Elsol 
3R,4R-2-Deoxypentitol tetmacetate 2a 

E$$) 
3R,4S-2-Deoxypentitol tetmacetate 2b 

E$! 
2R,4S-3-Deoxypentitol tetraacetate 3a 

E$!$ 
2R,4R-3-Deoxypentitol tetmacetate 3b 

E$$) 
2R,3r,4SPentitol pentaacetate 4a 

Obs(Bl 
cd@ j 

2R,4R-Pentitol oentaacetate 4b 

Bond 
l-2 l-2 l-2 l-2 2-3 2-3 3-4 3-4 4-5 4-5 5-6 5-6 

5.5 2.8 --- --- 4.4 --- b b 
7.1 3.8 --- --- 4.5 --- b b 

5.8 4.0 --- --- 6.7 --- b b 
6.6 3.1 --- --- 6.8 --- b b 

6.9 6.9 5.7 5.7 c c 4.0 --- 
8.0 7.0 5.6 4.8 3.3 --- 

___ ___ --- 
___ ___ --- 

___ ___ --- 
___ ___ --- 

6.7 4.4 --- 
6.8 4.3 --- 

8.2 5.9 5.9 5.6 8.8 3.9 4.8 --- 6.3 3.5 --- 
7.6 7.3 5.6 4.8 8.8 3.7 5.6 --- 6.7 3.2 --- 

___ ___ _-_ __- 7.5 5.7 b b 
___ ___ ___ ___ 8.5 4.8 b b 

--- ___ -__ 
-__ ___ --- 

_ _ _ _ _ _ _ _ _ --- 11.0 3.2 b b 
_ _ _ _ _ _ _ _ _ _ __ 9.6 3.7 b b 

6.0 4.3 --- --- 5.3 --_ ,, -__ 
6.4 4.6 _-- __- 5.0 ___ b ___ 

_ _ _ _ _ _ _ _ _ 
___ ___ --- 

b b --- 
b b --- 

4.9 2.7 --- --- 9.0 --- 2.6 --- 
4.8 2.7 --- --- 8.4 --- 2.4 --- 
5.8 3.5 --- --- 7.1 --- 3.5 --- 

7.1 5.3 --- 
7.1 4.8 --- 
7.0 4.2 --- 

___ 
___ 

___ 
___ 

___ 
-__ 

___ 
-__ 

___ 
___ 

___ 
___ 

___ 
_-- 

___ 
___ 
--_ 
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2R,3s,4S-Pentitol pentaacetate 4c 
6.1 3.4 --- 
6.0 3.4 --- 

MB) 5.7 4.0 --- 
3R,4S,SS-2-Deoxyhexitol pentaacetate 5a 

Ohs(A) 7.8 5.8 5.8 
6.2 6.2 6.2 
7.7 6.4 5.7 

3R,4S,SR-2-Deoxyhexitol pentaacetate 5b 
Obd A) 6.7 6.7 5.9 
gF$j c 

7.8 ;.O 5c.4 
al(B) 

3R,4R,SS-2-Deoxyhexitol pentaacetate 5c 

:g; 7.5 8.4 7.0 6.0 5.0 5.6 
WA) 7.6 6.8 5.6 

3R,4R,SR-2-Deoxyhexitol pen&acetate 5d 
Ohs(A) 8.4 6.2 5.6 
Ohs(B) c c c 
c&ii 7.9 7.2 5.4 

2R,4S,SS-3-Deowhexitol pentaacetate 6a 
Ohs(A) 5.7 3.5 --- 
cd(kj 5.4 3.0 --- 

2R,4S,SR-3-Deoxyhexitol pentaacetate 6b 

zT# 5.9 5.4 3.5 3.0 --- --- 
2R,4R,SR-3-Deoxyhexitol pentaacetate 6c 

F$!kj) 6.2 5.6 3.5 3.0 --- --- 
2R,4R,SS-3-Deoxyhexitol pentaacetate 6d 

(MA) 6.3 3.4 --- 
Cal(A) 4.9 3.4 --- 

2R,3S,5S-2,4-Bisdeoxy-2-methylhexitol tetmacetate 7a 

&zg) 6.2 6.4 5.9 5.2 --- --- 
2R,3S,5R-2,4-Bisdeoxy-2-methylhexitol tetraacetate 7b 

--- 1.3 5.1 7.3 5.7 4.0 --- 6.4 4.4 
___ 8.3 5.2 8.5 6.4 3.4 --- 6.4 4.6 

___ 6.8 6.5 7.9 4.7 4.9 --- 6.4 3.6 
___ 8.8 5.0 8.2 4.2 4.7 --- 6.2 3.6 

--- 11.0 3.3 10.6 3.7 4.1 --- 7.0 4.1 
--- 10.1 3.3 10.6 4.2 4.0 --- 6.5 4.1 

--- 10.5 3.5 10.4 3.8 4.0 --- 6.9 3.7 
--- 9.6 3.8 9.7 3.1 5.1 --- 6.2 3.3 

--- 5.9 --- 10.9 3.0 10.7 3.3 6.3 3.5 
--_ 6.6 --- 10.4 2.7 10.0 3.7 5.9 2.9 

OMA) 
Cal(A) 

2R,3S,4S,SS-Hexitol hexaacetate 8a 

FC$g) 
2R,3S,4R,SR-Hexitol hexaacetate 8b 

5.9 5.9 --- --- 6.1 --- 
6.7 5.7 --- ___ 4.2 ___ 

___ 5.5 ___ b ___ b b __- --- 
___ 5.8 ___ b ___ l, b --- --- 
___ 6.0 -__ b ___ b b --- --- 

5.2 7.7 4.1 4.4 --- 5.7 --- 6.0 4.1 
6.2 c 

4c.7 i.0 1:: 
6.0 --- 5.8 3.9 

4.8 9.0 5.9 --- 5.9 4.0 

5.9 C 

4f.6 8.9 4c.6 i.6 1:: _-_ i.5 1:: --- 

4.6 2.5 

4.9 5.4 2.7 3.8 
9.1 5.8 3.4 --- 8.0 --- --- --- 

5.0 9.7 3.4 4.1 --- 6.5 --- 6.1 2.8 
5.2 9.2 3.9 3.9 --- 6.4 --- 6.0 2.8 
5.1 8.8 3.8 3.8 --- 6.4 --- 5.4 3.5 

5.2 8.8 3.2 7.4 --- 3.4 --- 6.8 5.1 
c 10.0 3.4 6.7 --- 3.8 --- 6.8 5.1 
4.1 8.9 3.6 5.8 --- 4.3 --- 6.7 4.2 

2R,3S,4R,SSHexitol hexaacetate 8c 
Ohs(B) 
&l(B) 

2R,3S,4S,SR-Hexitol hexaacetate 8d 

zi$$) 
2R,3R,4R,SR_Hexitol hexaacetate 8e 

Obs(B1 
Cal(B) 

2R,3R,4S,SS_Hexitol hexaacetate 8f 

6.1 4.0 --- --- 6.3 --- 
5.8 4.4 --- --- 6.5 --- 

6.7 4.9 --- --- 3.3 ___ 
6.5 5.0 --- --- 4.7 --- 

7.5 4.8 --- --- 2.2 --- 
6.4 4.7 --- --- 3.6 --- 

5.8 4.4 --- --- 5.0 --- 
6.0 5.3 --- --- 4.9 ___ 

5.1 2.8 --- --- 9.2 --- 
5.0 3.9 --- --- 8.2 --- 

4.8 --- 6.7 --- 5.3 3.6 
4.3 --- 7.0 --- 5.3 3.8 

7.9 --- 3.7 --- 7.2 3.4 
6.8 --- 5.8 --- 6.5 4.0 

10.0 --- b --- b b 
8.9 --- b --- b b 

6.0 --- b --- b b 
5.5 --- b --- b b 

2.4 --- b --- b b 
3.6 --- b --- b b 

6.3 3.1 --- --- 5.9 --- 5.0 --- b --- b b 
5.4 4.1 --- --- 6.9 --- 4.0 --- b --- b b 

( 6.1 )d( 6.9 )d 6.0 3.2 
( 5.9 )d( 7.0 )d 5.6 2.8 

a Ohs = expefimenhl coupliig constant measure in C& (A) or in CDCI3 (B). Cal = coupling constant calculated according to 
VJatiou 1 for C&5 sohtion (A) or CDCl3 solution (B). b Equivalent to other vahe due to symmetry. c Not observed. d C4 
mefiYlene Protons appear as a triplet. In order to compare with the observed values, the two calculated constants are averaged. 
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DISCUSSION 

Errors in the calculation of vi&al coupling constants in the flexible molecules l-8 are still too large for this 

method to be applied directly to the assignment of the relative stereochemistry of asymmetric centres along the 

backbone chain in alditols. Yet, the agreements between the observed and calculated coupling constants can be 

considered gratifying, in view of the imposed constraints in the MM-calculation, especially the freezing of 

substituent rotation. A close look at Table 2 reveals that one half of the coupling constants are reproduced 

within 0.5 Hz of the observed values, and only 10% of the computed data deviate by more than 1.3 Hz from the 

observed. Clearly, our methodology can be regarded as qualitatively sound. 

The Root-mean Square Criterion 

Even if the precision of our computation does not warrant straightforward identification of a stereoisomer, 

it is still possible to use the present method as a tool in diagnosing the pattern of a set of coupling constants. 

Suppose we obtain a stereoisomer of tetritol peracetate 1 and its vicinal coupling constants are measured. Of the 

four stereoisomers (2R,3R; 2S,3S; 2R,3S; 2S,3R), the enantiomeric pair should show identical pattern of 

coupling constants, but the pattern should be basically different between diastereomem, e.g. between 2R,3R 

(la) and 2R,3S( lb). The objective here is to see if the observed pattern of coupling constants in this particular 

stereoisomer of 1 can be matched with either of the calculated patterns for la and lb. 

The fit of coupling constant pattern is conveniently judged by the root-mean-squares (rms) criterion ozl* 

M 

o =[ [ x (Jkobs _Jkcdc)2j/&4]1/2 

k=l 
(2) 

where M is the number of observed coupling constants for this stereoisomer, Jkobs and Jkdc are respectively the 

k-th observed and calculated coupling constants. 

Table 3 summarizes the results of the rms test. If the unknown stereoisomer in the above example were 

la (or its enantiomer 2S,35), then we should have the observed coupling constant values listed as Ohs(A) of this 

stereoisomer in Table 2. The u criteria are computed by equation 2 using these values for Jobs and using 

‘Cal(A)’ values of 1 a and 1 b for J C& to give the rms values of 1.09 1 and 1.534, respectively. The observed 

coupling constant pattern fits better with la than with 1 b, hence it is possible to identify this molecule to have 

either 2R,3R or 2~3Sconfigurations. 4b is an exception, since the pattern of its six coupling constants can bc 

readily differentiated from those of 4a and 4c, which give only three coupling constants due to molecular 

symmetry. Similarly, 8a and Sb can be distinguished from 8c to 8f, by simply counting the number of 

coupling constants (seven vs. four). 

Twenty-four tests have been performed for the remaining cases (Table 3). Test failed only in two cases: 

6d and 7b. Since the pairs, 6d6d and 7aUb, show very close patterns of coupling constants, these may be 

regarded as accidental coincidence. Simply put, if one uses the present methodology of identifying magnetically 

unique stereoisomers based only on the gross structure, the rate of success is 92%, even though there are 

marginal cases like 2b and Sb. These results imply that, even at the present level of precision, the combined 

MMKarplus-type equation method can be used advantageously to narrow down, e.g. the load of structure 

determination of natural products having alditol-like fmgments. If a gross structure is known, the application of 
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u-criteria will provide an enantiomeric pair of complete three-dimensional structures as the potential candidates 

for the answer. For example, if the o-criteria points to la, then the correct structure should be either 2R,3R or 

2S,3S. 

The rate of success by the rms test decreased to 88% when the vichral coupling constants were calculated 

by using the original parameters set for eq 1. 6 Since the decrease is only moderate, it does not seem absolutely 

necessary to use the re-optimization routine for the parameters of eq 1 attached to the 3IHIIM program 

package. 16 The use of original parameters set should give qualitatively the same conclusion. 

Table 3. The Root-Mean-Square Test for Identification of a Stereoisomer from among Magnetically Unique Set 

of Candidate Structures (Hz) 

___________________&ndidates ________-_------- Result 

:a091 
1.480 

?!351 
2.099 

4a 
0 331 
0.864 

5a 
0 530 
1.226 
0.704 
1.511 

k60 
1.103 
1.653 
1.509 

:a555 
0.467 

:a309 
2.358 

8c 
1 048 
1.645 
4.442 
2.402 

lb 
1.534 
0 698 L 

2b 
0.884 
0 150 L 

3b 
2.051 
1051 L 

4c 
0.473 
0 404 L 

5b 
1.129 
0.891 
1.001 
2.180 

5c 5d 
0.629 0.921 
0.984 1.989 

1.669 0 497 L 0 1.057 768 

6b 6c 
0.901 1.735 
0 893 
1.328 

1.828 
0 463 

1.160 0.390 

7b 
0.912 
0.960 

8b 
1.165 
1 133 L 

8d 
2.740 
0 521 
2.965 
1.243 

te583 
8f 

2:055 3.968 1.402 
0 957 
1.548 

1.552 
L 0 916 

6d 
1.651 
1.567 
0.904 
0.796 

+ 
+ 

+ 
+ 

+ 
+ 

+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 



Vicinal coupling constant/molecular mechanics 
4587 

Acknowledgements. This work was supported by the Ministry of Education of Japan through Grants-in-Aid 

for Scientific Research (No. 02230105 awarded to E. b.) and by the National Institute of Health (GM-33039 

awarded to S. M.). We thank Professor Allinger for preprints of his latest work. C. J. was a postdoctoral 

fellow suppotted by Commiss to Interdepartmental de Recerca i Innovacis Technologlca, Generalitat de Catalunya 

(Spain). Mr. Y. Ohta provided technical assistance in the initial stage of this work. 

1. 

2. 

3. 

4. 

5. 

6. 

I. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

REFERENCES AND NOTES 

Preliminary communication: Masamune, S.; Ma, P; Moore, R. E.; Fujiyoshi, T.; Jaime, C.; %awa, E. I. 

Chem. Sot., Chem. Commun. 1986,261-263. 

Ko, S. Y.; Lee, A. W. M.; Masamune, S.; Reed, L. A. III; Sharpless, K. B.; Walker, K. B. Science 

1983,220, 949-951. Armstrong, R. W. et al. J. Am. Chem. Sot. 1989, 111, 1525-7530. 

Moore, R. E.; Barchi, J. J. Jr.; Bartolini, G. I. Org. Chem. 1985, 50, 374-379. Moore, R. E.; 

Bartolini, G.; Barchi, J.; Bothner-By, A. A.; Dadok, J.; Fond, J. J. Am. Chem. Sot. 1982, 104, 3776- 

3179. 

Angyal, S. J. fire & Appl. Chem. 1987,59, 1521- 1528. Lewis, D. J. Chem. Sot., Perkin Tmns. II, 

1986,467-470. Ftanks,F.; Kay, R. L.; Dadok, J. J. Chem. Sot., Faraday Trans. I 1988, 84,2595- 

2602. 

Burkert, U.; Allinger, N. L. Molecular Mechanics ; American Chemical Society: Washington, D. C., 

1982. Rasmussen, K. PotentialEnergy Functionsin Confonnational Analysis ; Springer-Verlag: Berlin, 

1985. Boeyens, J. C. A. Stmct. &Bonding 1985, 63,65-101. Lifson, S. Gazz. Chim. Ital. 1986, 

116, 687-674. 

Imai, K.; Gsawa, E. Magn. Reson. Chem 1990,28, 668-674. 

Jaime, C.; &awa, E.; Takeuchi, Y.; Camps, P. I. Org. Chem. 1983, 48, 4514-4519. Jaime, C.; 

Ortuno, R. M.; Font, J. I. Om. Chem. 1987,52,3946-3951. 

Castells, J.; Jaime, C.; Lopez-Calahorra, F.; Santalo, N.; Velasco, D. J. Org. Chem. 1988, 53, 5363- 

5366. 

For details, see Appendix. 

Allinger, N. L. (converted for IBM PC by Buda, A. B.), QCPE Bull., 1987 7, 141. The program was 

debugged: Xun, Y.-M.; Ouchi, T.; Jaime, C .; &awa, E.; Okamoto, A.; Higuchi, T. JCPE Newsletter 

1989, I, No 1, p. 24-26. 

Extensive repammetrization was announced recently for the keto group: Bowen, J. P.; Pathiaseril, A.; 

Profeta, S. Jr.: Allinger, N. L. 1. 0~. Chem. 1987,52, 5162-5166. 

Dosen-Micovic, L.; Jeremic, D.; Allinger, N. L. I. Am. Chem. Sot. 1983, 105, 1723-1733. 

Grindley, T. B. Tetrahedron Lett. 1982,23, 1757-1760. 

Schweizer, W. B.; Dunitz, J. D. Helv. Chim. Acta 1982,65, 1547-1554. 

Mullay, J. /. Am. Chem. Sot. 1985, 107,7271-7275; ibid. 1984, 106, 5842-5847. 

Program 3JHHM is available in public domain: QCPE No 591 (QCPE, Department of Chemistry, 

Indiana University, Bloomington, IN 47405, USA); JCPE No. 12 (Japan Chemistry Program Exchange, 

c/o Japan Association for International Chemical Information, Gakkai Centre Building, 2-4- 16 Yayoi, 

Bunkyo-ku, Tokyo 113, Japan). 



E. OSAWA etal. 

17. The optimized set is as follows: A = -1.199, B = 6.621, C = -0.218, D = 0.368, E = 0.060, F = 0.424, 

G = 0.011, H = 0.148, I = 61.475, K = 1.071, L = -0.889 (oxygen atom), -1.200 (carbon atom) , M = 

7.921 (1,2-disubstituted), 7.394 (trisubstituted), 7.268 (tetrasubstituted), W = 1.000 (1,2-di), 2.152 

(tri), 0.855 (tetra). 

18. Grotch, S. L. Anal. Chem. 1971,43, 1362.1370. 

APPENDIX 

The compounds 1 to 8 were prepared as outlined below. 

Tetritol Tetreacetati la and lb. 

Racemic and meso diethyl tartamtes were reduced with LAH and the resulting tetraols acetylated, 

respectively. 

2-Deoxvoentitol T etraacetates 2a and 2b. 

See (a) Ma, P.; Martin, V. S.; Masamune, S.; Sharpless, K. B.; Viti, S. M. J. Org. Gem. 1982, 47, 

1378.1380. 

e 3a and 3b. 3.Deo 

Meso and mcemic diethyl a,a’-dihydroxyglutarates [Ingold, C. K. J. Chem. Sot. 192 1, 305, also see 

Darby, N. Ph. D. Dissertation, 1972, University of Alberta, Canada] were reduced and then the tetraols were 

acetylated. 

v 4a-4c. 

See (b) Katsuki, T.; Lee, A. W. M.; Ma, P.; Martin, V. S.; Masamune, S.; Sharpless, K. B.; Tuddenham, 

D.; Walker, F. J. J. Org. Chem. 1982,47, 1373.1378. 

2-Deoxvhexitol Pentaacetates 5a-5d. 

The schemes shown below were followed: 

6210 
D-Xylose ---+ 5a 

1) NaBH4 

D-2-Deoxygalactose - 

2) Ac,O 

5b 
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BzlO 
D-Ribose - 

1) NaBHq 

D-P-Deoxyglucose - 

2) Ac20 

1) Ph3 P=CH 2 
) 5C 

2) &He, - OOH 

3) Ac20 

5d 

3-Deoxvhexitol Pentaacetates 6a-6d. 

ref. b 
h 

OH 

OH 
I - 6b 

ref. c 

/ 

OH 

f 

ref. c 

TO] - 

TH 

a’ 9 0) - 6a 

a TH 

(c) Lee, A. W. M.; Martin, V. S.; Masamune, S.; Sharpless, K. B.; Walker, F. J. J. Am. Chem. SOC. 1982, 

104, 3515-3516. 

- 6d 

- 6c 

OH 
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2.4-Bisdeoxv-2-methvlhexitol tctraacetates 7a and 7b. 

Me* CuLi 

- 
OH 

Me 

- 7a 

- 7b 

OH 

Hexitol Hexaacetates 8a-8f. 

All these compounds were prepared from commercially obtained samples of the D- or L-hexoses. See 

ref. 2. 


