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Arginine building blocks with increased lipophilicity – synthesis and application

Synthesis of modified arginine started with optimization of reaction conditions (Table 1) for

preparation of guanidynylating reagents 1 – 7 (Figure 1) [11]. All reactions were conducted

using butyl chloroformate and the best results were obtained using triethylamine (TEA) as

base in dimethylformamide (DMF) on 0 oC (entry 3, Table 1). Reaction was performed on

gram-scale, and the product was isolated in 84 % (entry 8, Table 1). Reactions with other

chlororformates (ethyl-, propyl-, hexyl-, octyl-, decyl- and dodecyl-) were performed under

the same reaction conditions on the gram-scale and the products 1 – 7 were isolated in 35 –

94 %.

SYNTHESIS

 guanidynylating reagents 1 – 7 were isolated in

moderate to excellent yield of 35 – 94 %,

respectively

 only three compounds 9 – 11, with masked Arg

guanidine group were isolated in modest yield of 5

– 14 %

 three AVP analogues 15 – 17 were prepared and

isolated in moderate yield of 22 – 30 %

further research including computional studies is

planned as well as the biological testing of

prepared peptides

CONCLUSION

• preparation of arginine (Arg) building blocks with masked guanidine group

• SPPS of AVP analogues with increased lipophilicity
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Entry m (guanidine 

hydrochloride)/g

base/eq. solvent/mL t/oC chloroformate/2.2 eq. ƞ/%

1 0.25 TEA/4 ACN/H2O/3/1 0→rt butyl 13

2 0.10a TEA/4 ACN/H2O/1.2/1.2 0→rt butyl -

3 0.10 TEA/4 DMF/2 0→rt butyl 76

4 0.10 DIPEA/4 ACN/H2O/1.2/1.2 0→rt butyl 44

5 0.10 1M NaOH ACN/H2O/1.2/1.2 0→rt butyl -

6 0.10 TEA/4 ACN/H2O/1.2/1.2 40 butyl -

7 0.10 NaH/4 ACN/H2O/1.2/1.2 0→rt butyl 70

8 1.00 TEA/4 DMF/20 0→rt butyl 84

a DMAP was added in the reaction. 

In the next step, compounds 1 – 7 were reacted with ornithine. The reaction was performed simultaneously in two flasks. In the first flask reacted compound 1 – 7,

respectively, with trifluoroacetic anhydride (Tf2O) in dichloromethane (DCM) with addition of pirydine on 0 oC. In the second flask, reacted Fmoc protected ornithine

with diisopropylamide (DIPEA) in DCM/DMF on rt. After 20 minutes of stirring, two parts were connected. Arginine derivatives with masked guanidine group 9 – 11

were isolated in modest yield of 5 – 14 %.

Last part was synthesis of AVP analogues, applying SPPS. Peptides 15 – 17 were obtained in moderate yield of 22 – 30 %. The main difference between peptides is in the

group (ethyl-, propyl-, hexyl-) with which the Arg guanidine moiety is masked. The structure of all compounds were confirmed by NMR (1D and 2D), HRMS and HPLC.

Figure 2. HPLC spectrums of peptides 15, 16 and 17 and detected values in HRMS.  

Figure 1. Synthesis of Arg with masked guanidine 

group and its application in the SPPS of 

AVP analogues. 

Table 1. Optimization of reaction conditions for step 1. 
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C54H77N15O16S2 calc. [M + H+] 1256.518

found 1256.545

C56H81N15O16S2 calc. [M + H+] 1284.548 and

[M + Na+] 1306.530; found 1284.548 and 1306.436

C60H89N15O16S2 calc. [M + H+] 1340.618;

found 1340.779

Arginine vasopressin (AVP)
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