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Abstract 

 
The methyl ester of tert-butyloxycarbonyl-β,β-dibromodehydroalanine was obtained in 

a one pot procedure from bis-(N-tert-butyloxycarbonyl)dehydroalanine. The former was 
reacted with several boronic benzo[b]thiophene acids under Suzuki cross coupling 
conditions, to give new β,β-bis-(benzo[b]thienyl)dehydroalanines in high yields. These 
compounds were cyclized to pyrrole derivatives by treatment with Pd(OAc)2 and Cu(OAc)2 
in DMF.  
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1. Introduction 
 
Unsaturated amino acids constitute an important class of target 
compounds. When inserted into peptides they confer resistance to 
enzymatic degradation and induce conformational constrains which 
leads to changes in the secondary structure of peptides. Dehydroamino 
acids are also found in a family of polycyclic peptide antibiotics known 
as lantibiotics and have served as intermediates in the synthesis of non-
proteinogenic amino acids.1,2 The benzo[b]thiophenes are important 
heterocycles either as biological active molecules or as sensors due to 
their luminescent properties.3 Here we describe the synthesis of new 
β,β-disubstituted dehydroamino acid derivatives using Suzuki cross 
coupling from β,β-dibromodehydroalanine and several boronic 
benzo[b]thiophene acids. 
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2. Results and discussion  
 
The synthesis of N-acetyl-β,β-dichloro-α,β-dehydroalanine methyl ester 
was reported by Kolar et al.4 in 54% yield, treating the corresponding β-
clorodehydroalanine derivative with chlorine and Dabco. 
In this work the methyl ester of tert-butyloxycarbonyl-β,β-
dibromodehydroalanine was obtained in good yield in a one pot 
procedure. The methyl ester of bis-(N-tert-
butyloxycarbonyl)dehydroalanine was reacted, in dichloromethane, with 
TFA followed by NBS (2.5 equiv.) and subsequent treatment with 
triethylamine (Scheme 1).5  
 

 
Scheme 1. 
 
Compound 1 was then reacted with several boronic benzo[b]thiophene 
acids (5 equiv.) using PdCl2(PPh3)2 as catalyst and Na2CO3 as base in 
DME/H2O (10/1) at 90 oC, to give β,β-bis-
(benzo[b]thienyl)dehydroalanines in high yields (Scheme 2).6  
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Scheme 2. 

 
Compound 4 was treated with Pd(OAc)2 and Cu(OAc)2 in DMF at 160 
oC giving  a 2,3-disubstituted thienoindole 5 in good yield (Scheme 3).7 

Using the same conditions compounds 2 and 3 were cyclized to the 
corresponding pyrrole derivatives in moderate yield (~30%). These 
compounds resulted from an intramolecular cyclization with N-
deprotection, involving the α-NH and one of the benzo[b]thiophene 
carbon atoms.  
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Scheme 3.  

 
 
Using the β,β-dibromodehydroalanine derivative we were able to 
synthesize novel β,β-disubstituted dehydroamino acids linked to either 
the benzene or the thiophene ring of the benzo[b]thiophene moiety. 
These compounds were N-deprotected and cyclized to 
benzo[b]thienylpyrroles in a one procedure. Both types of compounds 
can be biologically active,  can be used in peptidomimetics and/or can 
be used as biomarkers due to their fluorescence proprieties. 
 
3. Acknowledgements 

 
We wish to thank the Foundation for Science and Technology 

(Portugal) for financial support through project 
POCTI/1999/QUI/32689 (also support of N.O. Silva) and through 
SFRH/BD/4709/2001, PhD financial support of A.S. Abreu. 
 
4. References 
 
1. Ferreira, PMT.; Maia, HLS.; Monteiro, LS.; Sacramento, J. Tetrahedron Lett. 2000, 41, 7437-

7441. 
2. Ferreira, PMT.; Maia, HLS.; Monteiro, LS.; Sacramento, J. J. Chem. Soc., Perkin Trans. 1 2001, 

3167-3174. 
3.  (a) Campaigne, E. In Cromprehensive Heterocyclic Chemistry; Katritzky, A. R.; Rees, C. W. 

Eds.; Pergamon Press: Oxford, 1984; vol 4, 863-934. (b) Ronald, K. R.; Jefery B. P.  In 
Cromprehensive Heterocyclic Chemistry II, Katritzky, A. R.; Rees, C. W.; Scriven E. F. V. Eds., 
Pergamon Press: Oxford,  1996; vol 2, 679-729. 

4. Kolar, AJ.; Olsen RK., J. Org. Chem. 1980, 45, 3246-3249. 
5. To a solution of Boc-∆Ala(N-Boc)-OMe (5.00 mmol) in dichloromethane (0.1 mol dm-3), TFA 

(1 mL) was added with strong stirring at room temperature. After 2 hours, NBS (12.5 mmol; 2.22 
g) was added and it was left stirring overnight. The mixture was then treated with triethylamine 
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6. To a solution of compound 1 (0.100 mmol; 36.0 mg) in DME/H2O (10:1; 2.20 mL),  7-boronic-
2,3-dimethylbenzo[b]thiophene acid (0.500 mmol; 103 mg), Na2CO3 (0.400 mmol; 42.4 mg), 
PdCl2(PPh3)2 (20 mol%; 14.0 mg) were added and the mixture was heated for 1 hour at 90 oC. 
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oC, gave compound 5 (60 %) as light yellow crystals m.p. 292.5-294.3 ºC. C24H21NS2O2 HRMS 
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2.30 (3H, s, Ar-CH3), 2.38 (3H, s, Ar-CH3), 2.39 (3H, s, Ar-CH3), 3.69 (3H, s, OCH3), 7.35 (1H, 
dd, J 7.5 and 1 Hz, ArH), 7.45 (1H, d, J 8.7 Hz, ArH), 7.52 (1H, t, J 7.5 Hz, ArH), 7.59 (1H, d, J 
8.7 Hz, ArH), 7.73 (1H, dd, J 7.5 and 1 Hz, ArH), 9.20 (1H, s, NH). δC (75.4 MHz, CDCl3): 
11.62, 11.68, 13.42, 13.81, 51.86, 109.07, 120.15, 120.66, 122.06, 122.80, 123.99, 125.32, 
126.94, 127.16, 128.24, 128.33, 130.96, 133.09, 134.09, 135.57, 139.93, 141.04, 162.02.       

 


