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Peptide Synthesis 
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NOBUTAKA FUJII, and HARUAKI YAJIMA* 

( Fncidty of Phavitraceufacal Sczemes ,  Tokusliimn {rmuevsi ty ,  T o k u s h m n ,  577 and Faculty of Plinrmnceuticnl Sciences,  
Kyoto CJtziuersztj), Kyoto, 606, Japan)  

S74 I M I I I  n Y 11 T lie p - me t ho Y v phe n v 15 u 1 phony 1 qro u p attached 
a t  the LV*m function of histidine can be quantitatively 
cleaved by trifluoroacetic acid in the prebence of dimetlivl 
.;ulphide a t  rooin temperature within 1 11; the LVim-tosyl 
group \va\ also cleaved under similar conditions, but a t  
a slower rate 

WE report that the ~- i i ie thos~pl ienylsu lp l io~iy l  ( M P S )  
group attached a t  the ,Vim atom of histidine can be smoothly 
cleaved by trifluoroacetic acid (TFA) in  the presence of 
dimethyl sulphide a t  room temperature ~vitliin 40-60 
min. Boc-His(MPS)-OH (Boc = t-butosycarbonyl) (n1.p. 
128-131 "C) was prepared from Boc-His-OH' and p -  
methos~benzeiiesulplionyl chloride by the proc,edure used 
for the preparation of Boc-His(Tos)-OH2 (Tos = tosyl), and 
was obtained, through its dicyclohe..rylainine salt, as a 
crystalline compound. The corresponding benzylosy- 
carbonyl and p-niethosybenzylosycarbonyl derivatives, 

2-His(MPS)-OH (1ii.p. 64-65 "C) and Z(OMe)-H is(R4PS)- 
OH (1n.p. 7 9 - 4 1  "C), respectively, were similarly obtained 
as crystalline compounds. 

As  for the tosyl group, the N i m - M P S  group could be 
removed either by iv-hydros?ibenzotriazole (HOBT)' v 3  or 
under basic conditions, e . g . ,  completely in 1 N NaOH 
within 1 h and partially in $0"; hydrazine hydrate after 
24 h. The N i m - M P S  group was not removed under tlie 
acidic conditions which are required for ,V'-deprotection 
of the Boc and Z(0nle) groups, e .g . ,  the use of 1'FA-anisole 
or 25"h HBr-acetic acid. H-His(MPS)-OH (n1.p. 155- 
158 "C) was obtained as a crystalline coinpound by TI;,\- 
an i so 1 e treat men t of Z (0 Me) -H is ( M PS ) -0 H . Acid o 1 ~ 7  tic a 1 
removal of the N i m - M P S  group was, however, possible 
when hydrogen fluoride4 in the presence of anisole was 
used, but it was not completely removed by the inetliane- 
sulphonic acid-anisole sys t e~ i i .~  Thus, the hIPS group 
attached a t  the N*m atom of histidine behaved quite 
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differently from the same group attached at the guanidino 
function of arginine,6 as  the NG-MPS group is known to  be 
smoothly cleaved under the latter conditions. Therefore 
the Nim-MPS group is more stable in acid solutions than 
the No-hlPS group. 

Despite the stability of the Nim-MPS group to acids, we 
have found tha t  it can be cleaved by TFA in the presence 
of various sulphur compounds, such as thioanisole, dimethyl 
sulphide, ethanedithiol, or mercaptoethanol, of which 
dimethyl sulphide was judged the most effective. When 
H-His(MPS)-OH was exposed to TFA in the presence of 
dimethyl sulphide (5 equiv.) at room temperature, histidine 

was regenerated quantitatively within 40-60 min. When 
Z(0Me)-His(MPS)-Gly-OBzl, prepared by the p-nitro- 
phenyl ester procedure,' was used as a model compound, 
removal of the Nim-MPS group by TFA-dimethyl sulphide, 
as  well as by HOBT, was further demonstrated. 

I t  is noteworthy tha t  the tosyl group could also be 
removed completely from Boc-His(Tos)-OH by TFA- 
dimethyl sulphide within 90 min, while Arg(Tos)8 and 
Arg(MPS)6 remained intact. 
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