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Abstract: Microreactors, dispersed in iso-octane, harboring water pools 
and crafted from AOT and co-surfactant condensing agent DODCI, exclusively 
direct a-peptidation, thus reversing the normal preference of glutamic 
acid and aspartic acid for side chain carboxyl group amidation. 

Our continuing efforts to use crafted environments to accomplish 

selectivity ' have now led to a rational, practical and the only direct 

strategy thus far, for the chemoselective, naturally observed, 

a-peptidation of coded dicarboxylic amino acids, glutamic(Glu) and 

aspartic(Asp) acid and arising from anticipated smooth coordination of an 

array of self organizing molecules that generate a defined interface. An 

interesting aspect of Glu and Asp is that, although directed synthesis in 

Nature invariably involves the peptidation of the a-COOH unit, the 

preference is largely reversed under in vitro conditions, -- leading to 

peptide bond formation involving the less sterically encumbered side chain 

carboxyl groupl. 

The highly pre-organized reverse micellar system harboring water 

pools-formed by adding 100 mm01 of AOT [bis(2-ethylhexyl)sodium 

sulfosuccinate] and 1100 mm01 of water to 1L iso-octane-has been used by 

us for preferential peptide bond formation involving hydrophobic amino 

acids via incorporation of the novel dioctadecyl carbodiimide (DODCI) as 

the co-surfactant'. It was considered logical to use this system to 

realize chemoselective peptidation of Glu and Asp. 

Peptide formation in the above described assembly, involving either 

Bz-Glu or Bz-Asp with Leu-OMe was examined3. Chemoselectivity was 

anticipated on the basis of preferential organization as illustrated in 

Figure 1. The presence of the benzoyl N-protecting group was anticipated 

to favour the alignment of the amino acid at the micellar interface. 

Consequently, the a-COOH unit of Glu/Asp would be more favourably disposed 

to form the activated ester with the proximately aligned carbodiimide 

grouping. Complementary placement of Leu-OMe, would promote and complete 

chemoselective a-peptidation leading to BzGlu/Asp (r/S-OH)-Leu-OMe. 



526 

The model envisaged.in Figure 1, functions quite well. Indeed, this 

reverses the normal preference for side chain carboxyl peptidation. Thus, 

exclusive a-peptidation, in 52% yields, resulted from Bz-Glu and Leu-OMe. 

Similar results were secured from Bz-Asp and Leu-OMe, leading to 60% 

exclusive a-peptidation. Repeats were performed on both the sets, with 

similar results4. 

In the absence of surfactant AOT, but otherwise all conditions 

unchanged, Bz-Glu/Bz-Asp was recovered , with or without water addition, 

as a result of insolubility. However, with DCC: in place of DODCI in 

iso-octane admixed with water (2%) and in the absence of AOT, the reaction 

of Bz-Glu and Leu-OMe resulted in 14% of a-peptidation and 62% of 

r-peptidation. In sharp contrast, in presence of AOT, and as envisaged in 

Figure 1, the corresponding yields were respectively, 64% and 10%5'6. We 

believe that crafted environments of the type described in Figure 1, have 

excellent practical potentia17. 

The importance of the reverse micellar surface in directing 

chemoselectivity was revealed in an unexpected manner. With the objective 

of reversing the a-peptide selectivity, the apolar condensing agent DODCI 

was replaced with the highly water soluble, l-cyclohexyl-3-[3-dimethyl- 

aminopropyl] carbodiimide metho-p-toluene sulfonate (CDMAPCI-MTS). The 

resulting organization would be anticipated to have a profile envisaged in 

figure 2. Here,the CDWAPCI - MTS, dispersed largely in water pool, would 

promote side chain group activation. In the case of Bz-Asp, such terminal 

activation can lead to either the anhydride from intramolecular 

cyclization or peptide bond formation with Leu-OMe. Side chain carboxyl 

activated Bz-Glu, would, in addition to the above two modes afford 

Bz-Pyro-Glu. In the event, Bz-Asp, in these environments was largely 

recovered. Taken in conjunction with results from use of DODCI (Figure l), 

the recovery mostly arises from anhydride formation. Surprisingly, Bz-Glu, 

under similar conditions, in addition to the recovered product, afforded a 

novel dipeptide, which was subsequently identified as Bz-pyro-Glu-Leu-OMe, 

by comparison with authentic sample%. The yield of the dipeptide was a 

modest 5%, which, considering the path involved', is noteworthy. 

In a broad sense the chemoselectivity of the a-peptidation observed 

can be attributed to directed immobilization of the substrate and the 

condensing agent by the micellar interface (Figure 1). From this vantage, 

the model resembles similar peptidation in Nature, arising from specific 

activation of the a-COOH unit by the preformed amino acyl transferase-ATP 

complex. 

We thank professor D.Balasubramanian, CCMB, Hyderabad, for advice and 

UGC, DST for financial help. 
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FIGURE 1 

IS0 -OCTANE 
-----_ 

---_- 

FIGURE 2 

ISO-OCTANE 

As -CONH; B= a-COOH; C = o- COOH 

0 P-NH2; E =-COOCH3 ; X = -N=C=N- 

=Hydrophobic region of A01 

Y = -0COCH2 -CH(SOaNa) COO - +WWW = Hydrophobic regions of 
* OODCI and DCC (e) 

O=(CH2)n n=2orl; Glu:n=2; Asp:n=l; @ =-6(Me)38Ts - 
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