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Abstract: The absolute configuration of chirp1 p-phenyl substituted primary amines is 

readily correlated with the exciton Cotton effects resulting from the intramolecular 

interaction of the electric transition moments of the phthalimide derivative (220 nm TM* 

band) with the bcnznc ~hromophore (IL, band), compounds 1-3. Similar correlation is 

applied to the exciton coupling between the z-x* band transition moments of the 

pbthalimide and the benzoate chromophores derived from chiral vicinal amino alcohols, 

compounds S-13. 

The primary amino group is present in a large number of chiral molecules, including amino alcohols and 

phenyl substituted amines, both of natural and synthetic origin. Despite the incree.sing interest in the synthesis 

and applications of such compounds, there is no genera&y accepted chromophotic derivative of the amino 

group for chiroptical studies, which would allow ~nfi~atio~i and ~~o~a~onal assignments in cyclic and 

acyclic molecules. Exciton coupling ofthe benzamide and the benzoate chromophores has been used for 

configurational assignments of amino alcoholsl.2. In this communication we report that the phthalimide 

group, widely used as a protective group or a masked amino group in organic synthesis, is also an excellent 

chromophonc derivative of the amino group for circular dichroism studies. 

The advantage of using the phthalimide chromophore is that its WC* intramolecular charge-transfer band at 

ca. 220 nm (E 36000) has the electric dipole transition moment colinear with the C-N bond, i. c. its direction is 

independent on the rotation of the phthalimide chromophore 3 Thus exciton couphn$ is observed even with 

the phenyl chromophore (IL, transition at ca. 206 nm) ia &phenyl substituted ph~a~d~ resulting in strong 

CD maxima at 2 19-223 nm and 205-2 I I mm For example, pbthalimide derivatives of (R)-phenylalaniue 1 and 

its anilide 2, give positive exciton Cotton effects, resulting from the interaction between the phenyl and the 

ph~al~ide chromophores in the conformation shown (planar urboa cbain)5. 
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1 X - OH, A8 +44.5 (220 nm) 

-6.5 (205 urn) 

PhdCOX 2 X = NHPh, AE +36.4 (220 nm) 
-5.0(207 nm) 

The cyclic P-phenylphthalimide 3, derived from ( lS,2S)-2-amino-I-phenyl-1,3-propanedio16 shows strong 

positive exciton Cotton effect (Fig. I). This allows to establish its absolute configuration at C(2) as (K). 
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On the other hand weak non-cxciton type Cotton cffccts around 220 nm are observed for a-phenyl 

phthalimides 4-7 in which the electric dipoletransition moments of the phenyl tL, transition and the phthalimide 

intramolecular charge-transfer band are coplanar, cf. X-ray determined molecular structure of 6 (Fig. 2)7. 

R = CH3, A& +3.3 (223 am) 

R = CH20H, AE +2.5 (220 nm) 

R = COOH, AE +3.8 (225 am) 

R = CONHPh, AE +1.3 (215 mu) 
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Fig.2. A perspective view of 6. 

Exciton coupling between the electric transition moments of the phthalimide (220 nm x-n* band) and the 

benzoate (227 run X-X* band) chromophores reflects the absolute configuration of vi&al amino alcohols. For 

example, strong negative Cotton effect at 224-227 nm followed by a positive Cotton effect at 212-217 nm is 

obtained for derivative 8 of (R)-1-amino-2-propanol, (Fig. 3). 
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Phthalimide-benzoate derivatives of other amino alcohols give strong exciton Cotton effects reflecting 

either positive (9-11) or negative (12, 13) dihedral angles between the transition moments, and hence their 

absolute configuration*. 

9 R=Me, AE -7.4 (240 nm), +26.2 (226 run). -7.4 (214 nm) 

10 R = Ph. AS -8.0 (240 nm), +19.7 (227 nrn), -7.3 (216 nm) 

Phl\/NPht 11 AE -3.2 (241 run), +24.1 (227 run), -13.7 (217 mu) 
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R*Npht 12 R-H 

COOMe 
7 AE +4.2 (240 run), -28.9 (224 run), -7.1 (212 nm) 

13 R = Me, AE -+7.9 (240 nm), -20.4 (225 nm), +9.6 (212 nm) 

Compounds 9, 10, derived from L-aminoacids, and 11, derived from L-mandelic acid, show positi\,e 

exclton Cotton effects, while 12, derived from L-serine, gives negative exciton Cotton effect, as expected (CD 

ma.xlma at 224-227 nm and 212-2 17 nm). Derivative 13 of L-threonine also gves negative exciton Cotton 

effect. rvldently due to the preference for a beut conformation of the aminoacid chain, as shown As 

c\-yected, non-benzoylatcd precursors of phthalimidcs 8 and 9 do not show exciton-type Cotton effects9. 

In conclusion we have demonstrated that CD measurements allow to determine the absolute configuration 

of choral phthahmides, derived from primary amines bearing P-phenyl or P-benzoyloxy substituentslo Further 

studies in this area are in progress. 
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