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Abstract. A facde, one-pot synthesis of Na-?-Buryloxycarbonyl~~~-do-bentylox (3a) 

and @,N&,@-trr-benzyloxycarbonyl-L-Argtnme (3b) IS reported N”-t-ButyloxycarbonyI-L-Arglnlne (lb) IS 

treated wuh trrmethylsdylchlonde and the trr-srlylated mtermedtate 2c IS subsequently allowed to react wtth 

benzyloxycarbonyl chloroformate to give 3a rn 50% overall yreld Startmg from la or Ic, 3b was prepared 

accordmg to the same procedure in 72% and 6045% yield, respectively 

In the framework of our research on natural products and enzyme mhlbltors we searched for a facile 

synthesis of fully protected argmme denvatlves We focussed on Na-t-Butyloxycarbonyl- 

NG,NQ-dl-benzyloxycarbonyl-Argnune (3a) and the tn-benzyloxycarbonyl denvatlve 3b Compound 3a can 

be used m peptlde couphng and selectlvly deprotected at the a-nitrogen whereas compound 3b 1s a useful 

denvatlve for the addmon of an argnune residue to the ammo terminal of a peptlde residue 

The avallable syntheses of sultably protected argnune denvatlves have serious drawbacks When the 

classical Schotten-Baumann condmons are employed lm3) L-Argunne (la) and Its denvatlves lb or lc are , 

converted into the correspondmg denvatlves 3a or 3b In low yields only (15 - 32%) The synthesis of 3a 

reported by R Schwyzer et al 4, IS a cumbersome one as It involves the mtermdacy of 

NG,Nm-dl-benzyloxycarbonyl-Argnune, prepared In low yield from 3b 

When Schotten-Baumann condtttons for the preparation of 3b were employed, we observed that the 

mam product was the dl-benzyloxycarbonyl denvatlve 2a, presumably formed from 3b by base-catalyzed N6 

deprotectlon It had been shown earlleG) that la can be converted into 3b m’acceptable yield (56%) when the 

employment of base 1s avoided Indeed The procedure used mvolved the preparanon of benzyl 

pentachlorophenylcarbonate and its subsequent reactlon with la In the presence of N-tnmethylacetamlde 

However, this procedure has as drawback that the working-up condmons are very labonous 
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For the development of a more simple, one-pot procedure it was realized that (I) employment of 

benzyloxycarbonyl chloroformate Instead of benzyl pentachlorophenyl carbonate should be smved after and 

(II) that N-urethane formatlon can be faclhtated by utlllzmg O,N-mmethylsllyl ammo acids as mtermdates 

These conslderatlons are based on the previously mentloned procedure 5, employmg N-mmethylacetamlde 

and on a report by Melenhofer et al @ who showed that O,N-bls-mmethylalyl ammo acids can be formed m 

situ by treating an ammo acid with mmethylsllyl chlonde (TMS-Cl) and a base in an aprotlc solvent6 The 

resultmg mtermedlate was subsequently reacted with 9-fluorenylmethyloxycarbonyl chlonde (Fmoc-Cl) to 

yield -after aqueous workup- Fmoc protected ammo aclds7) 

As an extension of this approach we report here a facile, one-pot synthesis of 3a startmg from lb , and 

of 3b stating from either la or 1c8) 
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la R,=H 2 a Rj=Z, R2=H, Rg=Z, RpH 3a R,=Boc 
b R,=Boc b Rl=R2=R3=R4= 8(Me)3 b R1=Z 
c R,=Z c Rl=Boc, R2=R3=R@!(Me)3 

U Rl=Z, R2=R3=R4=8(Me)3 

L-Argmme (la), Na-Boc-L-Argmme (lb) or Na-Z-L-Argmme (lc) were sdylated to yield 2b, 2c and 

2d, respectively, by treatment with TMS-Cl m the presence of dusopropylethylamme @IPEA) Subsequent 

treatment of the reaction mixture contammg 2b or 2d with benzyloxycarbonyl chloroformate (Z-Cl), agam m 

the presence of DlPEA gave 3b m overall yields of 72% and 60 - 85 % respectively Usmg a smular 

procedure 2c was converted into 3a (50% overall yield) 

For the conversion of lc to 3b via 2d the reactlon has been carned out several times at a 1 to 25 gram 

scale with yields rangmg from 60 - 85% In a typlcal, large scale expenment 1~‘) (15 0 g, 48 7 mmol) was 

suspended m 1,2-dlchloroethane (125 ml) and three equivalents of DlPEA (146 1 mmol, 25 5 ml) were added 

The mixture was kept under dry nitrogen After slowly having added TMS-Cl (146 1 mmol, 18 7 ml) to the 

solution the reactlon mixture was kept at 40 o C for 1 5 h 

After having cooled the solunon to O0 C another three equivalents of DlPEA (146 1 mmol, 25 5 ml) 

were added followed by Z-Cl (146 1 mmol, 21 8 ml, added m one portion) The solution was steed m an Ice 

bath for 20 mmutes, after which the reaction mixture was allowed to warm up to room temperature Stmmg 

was continued for 4 h Acldlficatlon with aqueous 1N HCl until the organic layer was approximately pH 2 

was followed by extractlon with dllhloromethane (3 x 100 ml), the combined orgamc layers were 

concentrated and the residue was crystalhzed from methanol/water (4/l, v/v) to yield a first crop of 304 

grams of 3b (64% based on lc) TLC of the mother liquor mdlcated the presence of some more of the desired 

product in it 
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When la was used ds startmg compound the same procedure was followed The only difference m the 

procedure was the amount of TMS-Cl and of DlPEA used, eight equivalents of each were added to compound 

la to obtain 2b and subsequently, after adding four equivalents of DiPEA and Z-Cl, 3b was obtamed after 

work-up m high overall yield (72%) 

The converSion of lbg) to 3a via 2c followed the same procedure as described above for the synthesis of 

3b Compound 3a was crystalhsed from ethanol/water, 1/l, v/v, resulting m a first crop of 20% The 

motherhquor was evaporated to dryness,resolved m dlchloromethane and s&red with Montmonllomte K-10 

After filtranon and evaporation another crop of 30% of 3a was obtamed 

The proton NMR spectra of 3a and 3b m&ate that the N6 atom 1s protected (for the chenucal sluft 

value see physical constants) The chemical shift value of the C*Hz protons m the unprotected side cham of 

la, lb and lc IS 3 2 ppm In the spectrum of 3a and 3b the slgnal of the C6H, protons 1s at 3 75 - 4 05 ppm 

(broad signals) NMR analysis also Indicated that Na was monosubsntuted At 6= 6 85 ppm (3a) and at 6=7 6 

ppm (3b) a doublet 1s present representmg the coupling NaH - CaH 

Physlcal constants of 3a and 3b 

3a Melting Point 133-13S’C (Lit 1 141-142OC), [cx]*~~= + 18“ (c=l, CHCI,, ht3 +13“ c=l, CHC13), TLC 

(Merck Fertig Platten 60 Fzs4, solvent system toluene/ethanol, 8/2, v/v), Rk3a)= 065 (detectton UV and 

Remdel-Hoppe) 

‘H-NMR data (200 MHz, DMSO-d6, tetramethylsllane as internal standard) 6 1 40 (9H, Boc), 1 50 - 1 80 (m 

4H P-CH,,x-CH,), 3 75 - 4 05 (m 3H 6-CH2, cr-CH), 5 08 (s 2H C&-C,H,), 5 25 (s 2H Cb-C6Hs), 6 85 (d 

1H N”H) 7 20 - 7 50 (m 10H CH&&), 9 15 (s 2H (broad slgnal) HN=C-NHZ) 

3b Melting Pomt 138 9 OC (lit 1 138-139“C), [cx]~~= + 17 1“ c=l, chloroform (ht 1 + 16 8O, c=l 

chloroform), TLC (Merck Fertlg Platten 60 Fz4, solvent system toluene/ethanol, 8/2, v/v), RA3b)= 0 7 

(detection UV and Relndel-Hoppe) 

‘H-NMR data (200 MHz, DMSO-d6, tetramethylsllane as internal standard) 6 1 50 - 1 80 (m 4H P-CHZ, 

X-CH,), 3 75 - 4 05 (m 3H S-CH;?, a-CH), 5 02 (s 2H C&-C6HS), 5 08 (s 2H CI&C6H5), 5 25 (s 2H 

C&C6H& 7 20 - 7 50 (m 15H CH&&), 7 60 (d 1H Na-H), 9 15 (s 2H (broad slgnal) HN=C-NHZ) 
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