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Summary: Chiral biary/ alcohols were readily transformed in a single step, with chiral non- 

racemic 1,24iamines, PC13. and sulfur in CDCI3 - all in a NM? tube - to their diastereometk 

a7azaphospholioVnes and their oktereomeric ratios (also ee’s) assessed &e&/y. 

The determination of enantiomerk purity continues to be an endeavor of considerable 

importance as the need for pure enantiomers continues to grow, both in academic and industrial 

laboratories.’ Recently, a novel derivatizing reagent, 1 was described which can form 
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diastereomeric derivatives with a variety of alcohols and thiots.2 in a more recent improvement, 

reagent 2 was prepared in situ, directly in a NMR tube. On reaction with aloohois or thiols, the 

diastereomeric ratios (for derivatives 3) and therefore, the enantiomeric excesses (ee) were 

readily determined.~ Furthermore, if sulfur is added (or more recentiy seieniun+) to the soiution in 

the NMR tube, the pentavaient chiral phosphorous heterocycle 4 is efficiently produced. which is 

capable of providing clean, separable lH, slP, or 1% signals. Utilizing this same reagent, amines 

have also been recently analyzed for their enantiomeric rati0s.s During our studies on chirai 

biaryl syntheses,4 it was of interest to determine whether or not the extent of axial chiralii would 

be sensitive to the diazaphospholidine moiety, since these had not been previously tested using 1 

or 2. By employing the biphenyi diamine 5, various biaryl systems 6 (0.4 equiv, Table) were 

added to the solution containing 5. PC&, and N,N-diethylaniiine (DEA) in deuteriochioroform, ail 

a) PCI,, DE& 6 

b) s, 

5 7 

in a NMR tube. The initially formed trivalent phosphorous species (e.g. 3) was treated with 

elemental sulfur to give the bisdiazaphosphorous sulfide, 7. This was then subjected directly to 

31 P-NAM? analysis (Table). in most cases, the separation (A6) was good to excellent for the 

observed diastereotopic signals. For the bis-biarylcarbinoi (entry 3), there was no signal 

separation in the slP spectrum using CDQ. However, in benzene-de-dtchloromethane the slP 

spectrum exhibited clean signal separation (entry 4). in some cases, the tH-NMR spectrum also 

showed peak separation of the diastereomers for N-CHs and ArCH-N (benzyltc) protons (entries 1 

and 5). Thus, integration of the appropriate signals showed good correlation to the enantiomeric 

ratios already determined by either Masher esters5 or chiral hpic (Chiracei OD, Dtacei). 
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Table 1. 

a) For preparation, see ref. 4. 

In summary, chiral vicinal diamines continue to show outstanding properties in spectral 

discrimination of enantiomeric determinations,6 and an example of the current experimental 

technique is provided below. 
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Typlcal Experimental. The following was done entirely in a NMR tube? 

(S,S)-N,N-dlmethyl-l ,J-bisphenylethyl-1 ,Pdiamine 5 (Aldrich or Janssen. 38.46 mg. 0.16 

mmol) was dissolved in the sohmnt of choice (CDCb or CHsCl2 + C&s). To this was added N,N- 

diethylaniline (127.3 uL. 0.8 mmol), foltowed by PC13 (13.95 pL. 0.16 mmol). The reaction was 

exothermic. To the formed chloro dfazaphospholidine was added the bts-biarylcarbinol 6 (0.065 

mmol) shown in the table. After 10 minutes, elemental sutfur (6.4 mg, 0.20 mmol) was added and 

the s1P NMR spectrum of the pentavalent phosphorous compound, 7 was analyzed. The data are 

presented in the table. 
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