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Molecular Chiral ~~ognition In Sup~r~ritical Solvents 
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The oldest example of molecular chit4 recognition, describe by Pas&w,1 is the sepamtion of 

~tio~ based on diastereotic salt fo~tion and Monated eon. The principle of the 
em&omeric &Eerentiation is that one of the salts fbrmed with a chiral magent is less soluble than the other, 

and thus precipitates from the solution. This enrichment of one of the enantiomers makes the optical resolution 

possible. In this way a f&ation l%rnish~ a solid salt enriched with one of the enantiomers, and a mother liquor 

containing plop the other urns. Even nowadays, ~~ in kdustrial processes, the 

separation of enantiomers ofracemic a&is and bases is base4 on this moleudar c&al recognition, The less 

solubIe, i.e. the more stable of these dk&wmem fbrmed in this way cry&&es out ewen if the chiral reagent 

in-the better soluble salt is replaced by an a&i& reagent2 of similar chemical chamckr, or eventu&y 

eIiminated3, or substituted by a solvent.4 In this case, a mixture enriched with the mom Sable diastereomer wn 

be isolated by f&ration from the solution of the a&al salt of the enaatkmcric mixture of the &e enantiomers. 
This~~~canal~K,bt~inawaythattirce~~ofdre~~~ ‘csaltiszlot 

n~.ItcMevenbe~~sohrtrclt.The~~crecognitionanddifferentiatingeffectof 

thechiralreagcrntis~~~inthecasevJhen~~oSthe~~andthe~omersare 

separatedbytJlern&tr- by condensing the vapours evolved &orn the mixture.585 

These fkdings con4uded that the role of the mokular chirai recognition is very ant; it cau 

exceed that ofthe diastereomers. It is well known that the solubi&y of substances in soti of supercritical 

state changes, The supercritical gase!& however, can be easily - fknn their solute&g. 

As good BIG separation has bea! achieved by super&ical fh6d extra&m by employing chirai 

stationaiy phasesg, we anticipated that the separation ofanantiomers from a mixture of enantiomen~ and 

dktereomers is possible on the basis of chhal molecular recognition. The opticai purity achieved by the 

~~canbea~~~~ofthegttentof~~~~~~on. 

We inwwigated the moleudar chiral recognition by prepa@ mixtures of racer& acids (a-10) with 

vtuims chid bases (l-5) in 1:O.S molar ratio (Table 1.). A solid, porous supporting material, “impregnated” 

with these mixtuq was extra&d with supercritic sohwt (CO& The extracts were fkec enantiomeric 
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mixtures, whereas the residue8 were the corresponding mixture of diaatereomeric salts. We have sep&rated the 

enantiomeric mixtures Corn those of the diimeric s&4. 
Tabb 1. 
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The optical purity valuea in pements and the 4xmfiguration of the major enantiomeric components are collected 

in the Table 2. It can be u~~~iuded that the mole&u chirai recognition in a aupexcritical sow is much more 

scnaitivermdhasawi~nnscaf~ti~nthantheknown~~fortheseparatonof 

~o~~.~sisdsosupporuxiby~~thasinthomrjorityof~thc!~ofchinrl 

recognitionisnot sufUcienttoguamnWethesepamtionofthemixture. Thechiralagent 3 iscapableof 

dBrentiatingtheenantiolneraofallthe&re racemic compounds, which has been descrii* oniy for the 

~ccompaund6,The~ofthe~~lwas~~thcMme:itprovcsdtobe~lefor 

dif%re&ation in fbur m whereas eeriier this has been excksiveiy known only for the separation of the 

enantiomers of 6. 

Table 2. Optical purity data 

Racemk 
cOmpOUlbdS 

10. 

-r 
L 

1. 
ResoMnp agent 

2. 
I 

3. 
I 

4. 
I 

5. 

R-(-)-&l. 
35,9% 

*(+)a. 
41,?% 

R-(+)-7.-l. 
2,3% 

s-(-)-l. 
dJ,5% 

- 

R-(+)-e. 
45.7% 

s-(-)-Q.-l * 
48.2% 

R-(+)-10.-1. 
3,4% 

s-(-)-l 0. 
12.8% 

R-(-)-8.-2. R-(-)6. 
8,5% 11,046 

w+m s-(+)-9.-3. 
1.5% 44.0% 

R-(+)-7. 
2,9% 

- 
s-(-)-7.-3. 
1,8% 

R-(+)-8. 
StI.596 

- 
s-(-)-8.-3. 
3,Q% 

R-(+)-9.-2. R-(+)-Q. 
2,696 18,e% 

S-(-)-Q. S-(-)-9.-3. 
2‘8% 37.9% 

- 

R-(*)-7. 
4m 

s-(-)-7.-4. 
4,496 

- 

- 

R-(+)-7. 
42,896 

s-(-)-7.-5. 
76.1% 

R-(+)%.-5. 
12,7% 

w-)-8. 
3,1% 

R-(+)-9.-5. 
4.4% 

S-(-)-Q. 
Co.546 

R-(+)-10.-5. 
30.8% 

s-(-)-i 0. 
32,2% 

1 

~itisanticipattd,theckiralreegentS~provedtobeasuitabe~inall~but~eracgnic 

compound 6. Previously the compound 5 has been successfidly empl~yed~*-~~ for the enantiomeric separation 

of?-10, 

Although the primary aim of our investigation was to study the molecular &iral recognition in 

supercritical solvents, it was remakable that the extent of chiral difkwiation for the pairs of compounds 6.- 

1., 6.-3., 7.-S., 9.-l., 9.-3.,10.-l., IO.-3. and 10.4. may render the enantiomeric separation possible even in 

ptvparative scale, particuhuly considering that the separation of enantiomeric mhxes can be carried out 

practically without loss. Thus it is possiile that in resolutions done in superaiticai soknts nearIy the Edl scale 



of resolution agents can be employed, or a resolution agent can be employed in a wider range than it was 

plwiouslyasBumed. 

1. 2.06 g of(O.010 mole) mcemic 6 and 0.6 g (0.005 mole) of R-(+)-l, 2.0 g of Perfdt and 10 mL of methanol 

wae~~thenevaporsted.Thercriduewas~~withsupacritical~ndioxide.The~~eof 

the extract was set to 40°C and the quantity of carbon dioxide used for extwtion wan 1%2OOg, depending on 

the cwantiomefic mixture. After the removal of the carbon dioxide, 0.88 S-(+)-6 was obtai& [a]D =+21.0 

(c==l, methanol). 20 mL, of methylem chloride and 10 mL of 5N hydrochloric acid was added to the residue; 

theaqueausphese\NllsfUrthsrgnrrctedwith~OmLof~~chloride.Thecombinedo~cphasw 

were evaporated to give 0.8g ofR-(-)-6 [a]D =-25.0 (c=l, methanol). 

2. Carrying out the procedure analogously to the above described method with 1.688 (0.01 mole) of racemic 7 

and 0.9g (0.005 mole) of S-(+)-5, 0.8g of lR-(+)-7 [a]D =+35.4 (csl, chiorofomr) was obtained from the 

extmct, whereas 0.6g of lS-(-)-7,[a]D =-63.4 was obtained. 
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