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A&s&zct: An unambiguous assignment of absolute configuration of ff-furfuryl amine~ 

by using the circular dichroic method is described. 

Kinetic resolution of secondary allylic alcohols by Sharpless asymmetric epoxidation 

using tert-butyl hy~o~~de~~) in the pmsenee of a chiml d~~-~~ 

catalyst,1 has been widely used in the synthesis of chirai natural products. We have 

recently reported for the first time the kinetic resolution of racemic a-furfuryl amides la-f 

with the modified Sharpless reagent,lb providing chitall and 2 both in high chemical and 

optical yieids (Scheme I).2 Moreover, upon using L-{+)-DIPT, the fast-reacting 

enantiomas are R whereas ~~n~tio~~ are the fast-reacting ones when D-(-)-DIPT is 

used in these kinetic resolution processes.* This result is just the opposite to that 

expected by the empirical rule reported by Sharpless and co-workers,la In this paper we 

wish to report a diit and facile circular dichroic method for detertr&ing the absolute 

configuration in cGfurfiny1 amines. 

The a-fmfuryl amines only show weak Cotton eff~ts(C~s) which are not suitable 

for assignment of the absolute configurations. The corresponding benzamides which could 

be readily obtained by cleavage of the tosyl protecting group in 1 followed by 

benzoylation of the resulting or-furfuryl amines, however, display two bisignate CE’s in the 

region of 2523Onm ( Scheme 2, Table 1). Thus compound 3 exhibits a positive Cotton 

effect at hcxt 228 (& +3.02)nm and a negative oue at hext 220(-1.75) nm. On the other 

hand, its enantiomer 4 shows a negative first CE at hext 231(-2.48) nm and a positive 

second CE at hext 216(4.39) nm. Similar results were observed for compound 6 and its 
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enantiomer 7. Since they are observed within the n-z* bands of the benzamide (225 run)5 

and 2-~~~ c~~phore (21%22&m), these bisignate Cotton eff&cts should 

originate from the exciton coupling of the electric transition moments of the two allowed 

transitions. According to the exciton chiity method,5 the sign of the Cotton effect is 

diagnostic of the absolute configuration of a-furfuryl carbon. 
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~thoug~ bang the major conformer of these anon in solution using the 

spectral datai in hand is of difficulty, it has been reported 4 that in the major conformer of 

2-furylcarbin@ benzoates system, the alkyl and benzoxyl substituents are located on both 

sides of the $mu~ ring plane. Thus by analogy with 2-furylcarbinol benzoates, it could be 

concluded tdat the a-furfuryl amine bentide with negative chirality i.e., showing a 

negative first Cotton effect around 228nm and a positive second Cotton effect around 

215nm poss+sses a R configuration at the a-carbon. 

The cruqial evidence supporting the above conclusion arises from the chemical 

correlation. Thus oxidation 2 of compound la (R=Me) with RuO4 afforded the 

correspondir(g N-tosyl a-aminopropanic acid which shows identical spectroscopic data to 

authentic (#N-to@ alanine. 

In sum+ary, a facile exciton chin&y method for determination of absolute 

configuratioi in a-fusfuryl amines has been developed. 
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Table 1. Chiroptical data for benzamides of a-furfuryl arnines in CH3CN 

Benzamides config. 

S 

R 

S 

S 

R 

CD ~~(nrn) uv E(nm) 

+ = 
NHBz 

3 

-1.8(220) 11200(228) 
+3.0(228) 

+4.4(216) 120001228) 
-2.5(231) 

NHBz 
4 

-1.5(215) 12800(228) 
+1.4(228) 

-4.2(216) 12500(228) 
+4.3(2281 

6 

+4.3(216) 13000(228) 
-3.6(230) 

Experimental 

All mps were determined on a Buchi 535 instrument and are uncorrected. IR spectra 

were recorded on a Shimadzu 440 spectrometer. 1~ NMR spectra were obtained on a 

Variau EM-360(60MHz) spectrometer, using CDCl3 as solvent and TMS as an internal 

standard. Mass spectra were obtained on a Finigan 4021 spectrometer(70eV for EI). 

Elemental analyses were performed by the Analytical Department of this Institute. Optical 

rotations were measured with a Perkin Elmer 241C polarimeter in EtOH at 20°C. CD and 

UV spectra were recorded in spectrograde acetonihile on a JASCD J5OOC dichrograph 

and on a 8451A spectrophotometer respectively. Preparative chromatography was 

performed on pre-prepared TIC with silica gel H (lO-40~). 

General procedure for preparation of benzamides: 

A solution of the a-furfuryl amine (OSmm01),~ benzoyl chloride(0.75mmol), 

pyridine(0.4ml) in CH2Cl2(5ml) was stirred overnight at room temperature. The mixture 
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was transferred to a separatory funnel and washed with brine. Dried over Na2SO4 

followed by concentration of the organic solvent gave a residue which was pwified by 

prepamtive TLC with CH2Cl2-petroleum ether as eluant to afford the corresponding 

benzamide. 

Compound 3: mp 107”108oc; [ulD20 -85.21~ 0.5, EtOH); *H NMR 6 1.0”1.4(q, 

3I-i), 5.4-5Sfjd, lH), 6.4(d, lH), 7.1-7.7(m, 6H), 8.0-8.1(m, 2H); MS m/z 214(&@-l); IR 

vmax 1680 cm-l. 

Compoutrd 4 mp 1055106*C; [aID +72.4@ 0.4, EtOH); 1~ NMR S 1,3(q, 3H), 

5.45(d, IH), 6.4(d, lH), 7.157.71(m, 6H), 8.058.1(m, 2H); MS m/z 215(M+); IRv,, 

1680 cm-l. 

Corn~u~d 5: mp 7X9-76.20(3: [a]D20 -82.2@ 0.4, EtOH); IH NMR 6 0.8 (t, 3H), 

1.15-2.OS(m,: 4H), 5.35(q, lH), 6.1~6.3(m, 2H), 6.6(d, lH), 7.2-8.0(m, 6H); MS m/z 

243&i+); I&l vmax 1660 cm-l; Anal. Cakd. for Cl~Hl7N02 : C 74.07, H 7.00, N 5.76; 

Found: C 73.169, H 6.79, N 5.66. 

Compouhd 6: mp 68.3-68.7oC; [alD20 -78.2 (c OS, EtOH); 11-I NMR 6 0.95-1.05 

(m, 6H), 1.5&1.7(m, IH), I.$-1,88{m, 2H), 5.4-SS(m, lH), 6,25-6.35(m, 3H}, 7.30- 

7..52(m, 4H), 7.8(d, 2H); MS m/z 258(M*+l); IR v- 1690 cm-l; Anal. Cakd. for 

Cl6Hl9NR;: C 74.71, H 7.39, N 5.45; Found C 74.27, H 7.11, N 5.23. 

Com~u~d 7: mp 69-69.4oC; [c&20 +65.2 (c OS, EtOH); IH NMR 6 0.9-l.O5(m, 

6H), I.%1.74m, lH), f.8-1.88(m, 2H), 5.4-5.5(m, XH), 6.2-6.3(m, 3H), 7.35-7SO(m, 

4H). 7.8(d, 2H); MS n&z 257(M*); IR V~ 1690 cm-l; Anal. Cakd. for Cl6Hl9NO2 : 

C 74.71, H 7:39, N 5.45; Found C 74.20, H 7.25, N 5.30. 
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