
Pergamon Tetrahedron Asymmetry Vol 5, No 9 1627-1630 1994 pp 
Copyright Q 1994 Elsever Sctence Ltd 

F’nnted I” Great Bntm All nghts reserved 
0957-4166/94 $7 00+0 00 

0957-4 166(94)00230-4 

Use of a Selone Chiral Derivatizing Agent for the Absolute 
Configurational Assignment of Stereogenic Centers.1 

Jle Peng+*, Jerome D. Odomt, R Bruce Dunlap?, and Louis A Sdks III**3 

*Los Alamos NatIonal Laboratory. Btochenustry and Spectroscopy Secuon, (XT-14 MS C-345, Los 
Alamos. NM 87545 and + Department of Cbermstry and Bmchernwry Unwerslty of South Carohna 

Columbia. SC 29208 

Abstract: Couphng of choral selone a choral denvatlzing agent to D and L 
ammo acids gives adducts which are characterized by ‘73, NMR. UV, and 
circular dlchroism spectroscopy and allows for the determmatlon of the 
absolute configuration of the parent ammo acid 

The determrnatlon of the absolute configuration of chiFa1 molecules ts an important 
task of both synthetic and natural product chemists 4 Polanmetry, optical rotatory 
dispersion (ORD), and circular dlchrolsm (CD) are all useful tools for the 
determination of relative and/or absolute configurations and for conformational 
studies 5 CD 1s a particularly valuable technique because the shape of the CD curve 
can provide mformation about the orientation of groups about the chromophore 6 

Although, numerous NMR based methods have been used in the determmation of 
enantiomeric excesses (ee) of choral compounds,7 few are useful for both ee and 
configurational assignment Most notable are Trost’s use of o-methylmandelate 
esters and Dale and Mosher’s use of a-(tnfluoromethyl)-o-methylmandelate esters 8 
Then methods enable one to elucidate the configuration of clural alcohols and ammes 
by using *H and 19F NMR spectroscopy 

Few choral dertvattzmg agents (CDA’s) have been reported useful for determining eels 
of carboxyhc acids and, as a result, no model has been proposed to determine the 
absolute configuratIons of acids by NMR Our reagents, oxazohchn-2-selones, are 
useful for determining eels of choral carboxyllc acids and acid chlorides by 77Se NMR 
spectroscopy (Figure 1) 9 To extend the appltcablltty of these choral selones for 
absolute configurational assignments, we examined a series of D and L N-protected 

H-,X 
ammo acids coupled to the selone Based on our NMR. UV, TLC, and CD 

\1p 

results, we conclude that these selone CDA’s provide an excellent method 
for the determination of the absolute configurations for these parent 

i bh 
ammo acids 

Figure 1 
Amino acids featuring the N-terr-butoxycarbonyl (N-Boc) protecting 

group were chosen for these studies because of their availability III optically pure D 
and L forms and also the variety of substrtuents avallable on the a-carbon Coupling 
of seven optically pure Boc-ammo acids and their racemates with 1 was 
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accompltshed by dtcyclohexylcarbodttmlde (DCC) and 4-dtmethylamtnopyrtdtne 
(DMAP) in methylene chlortde at OOC for 4 to 20 h The bright yellow adducts were 
then conventently purtfted by flash chromatography giving 60-708 yields Although 
DMAP and DCC have been reported to cause racemtzattontO of the actrvated actd 
intermediate in 0-methylmandeltc actd coupling, there was no detectable 
racemtzatton or eptmertzatton during the couplmg of the enanttomertcally pure 
ammo acids to the choral selone as Judged by 77Se NMR spectroscopy and thtn-layer 
chromatography (TLC). 

An rnspectton of Table 1 reveals that the 77Se chemical shifts of D-(N-Boc)-ammo 
acid adducts wtth 1 are always deshielded with respect to the signal of their 
corresponding L-antrpode adducts This IS true without exceptton for all seven ammo 
acid adducts that were evaluated We found that five lndtvtdual racemate adducts 
could be separated by TLC and flash ltquid chromatography using 30 70 
dlethyletherlhexane (V/V) The dtastereomers of the remammg two amino acrds, 
valme and tsoleucme, could be partially separated using thts system By comparing 
the Rf’s of the dtastereomertc mixtures with those of tndivtdual dtastereomers 
derlvatized from enantlomertcally pure ammo acids, the dtastereomers yielding the 
deshtelded selenrum resonances were always the fast eluttng stereotsomers Thus, 

Table 1 Ultraviolet Data and 77Se Chemical Shifts of N-Boc-Protected 
Amino Actd Adducts of (4S,5R)-4-Methyl-S-Phenyl-Oxazoltdm-2-Selone 

EmtxN 
R x ti 4f Nuo 

Of t 
Ph 

Val (CH3)2CH- 479 3, 486 2 310. 310 428, 424 
Lcu (CH3)2CHCH2- 472 2. 475 1 310. 310 424. 415 
Ile CH3CH2(CH3)CH- 480 9, 484 1 312. 308 427. 424 

Met CH3SKH2)2- 473 1 486 5 310. 310 422. 419 
Phe C6H$IH2- 478 2. 481 7 310. 310 422, 417 
Pro CH2CH2CH2- 471 7, 480 6 312. 312 418. 418 

for the ammo acids tested, our results mdrcate, wtthout exception, that the TLC 
method can also be used as a predtctrve tool for conftgurattonal assignment. Similar 
TLC trends were also found with Mosher’s reagent * In addition, we have employed 
our predictive model to mvesttgate (R) and (S)-2-phenylbutanoyl chloride with 1 
Consistent with the model, the R adduct exhibited a deshtelded selemum resonance 
(476.6 ppm) relative to the S adduct (428 8 ppm) and the R adduct eluted faster on 
TLC ‘1 

Our previous work with selone CDA adducts indicated the presence of an extended 
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conjugated chromophore that gave rtse to Intense electromc absorbance bands in a 
convenient spectral range l2 The UV spectra of all the adducu showed strong X+X* 
absorption bands around 3 10 nm. A much weaker, long wavelength absorption 
occurred at 420 nm This band can be attnbuted to a transttton similar to the n-+x* 
transition observed for ketones. The wavelengths for the L ammo acrd adducts were 
longer than those observed for the D ammo acid adducts, with prolme being the only 
excepuon (same maxrmum for both) A similar trend was found with the R and S 2- 
phenylbutanoyl adducts of 1 While the underlying reason for thts phenomenon IS 
stall under tnvestrgatron, tt IS possibly due to the dtfferenual weak intramolecular 
tnteracttons between the two drastereomers 

The CD spectra of the D and L adducts are shown m Figure 2 Although these spectra 
have complicated multitransrtronal bands, one of the bands gave rise to a strong 
Cotton effect (CE), with opposite signs for the two dtastereomers. Each L-amino acrd 
adduct gave a positive CE band at 265-270 nm while each D-ammo actd adduct 
yielded a band of opposite sign Thus, this transition band can also be used as a 
predictive tool for configurattonal assignment 

Wovelength (nm) Wave1 ength hm) 

Figure 2 Left panel illustrates the CD spectra of adducts of 1 wtth the L ammo acids 
Right panel rllustrates the CD spectra of the D ammo acrd adducts. 

In conclusion, the absolute conftguratronal assignment of mrxtures of amino acids. 
reported herem, can be deduced by analysis of their adducts with 1 by TLC (Rr). 77Se 
chemical shift, the UV absorbance, and of course the sign of the CE band at 265-270 
nm (+~2tj5_27@AtmlnO acid, -CE265-27O=D-amino acid) For example, adducts of 
the D ammo acids consistently migrate more rapidly dunng TLC, always exhibit the 
most “Se deshtelded resonance, possesses a blue shifted n+x* transitron band, and a 
negative CE band at 265-270 nm 
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