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Increased attention has been given in this laboratory (1) and else- 

where (2,3) to the effects on chemical and biological properties of replacing 

sulfur by selenium in peptides and proteins. For the advancement of research in 

this area it became essential to develop convenient methods for the preparation 

of selenium-containing amino acids and peptides bearing selectively removable 

protecting groups. We found such a method by converting derivatives of L-serine 

and L-serine-containing peptides to the corresponding derivatives of L-seleno- 

cysteine and L-selenocysteine-containing peptides. 

The nucleophilic displacement of the 0-p-toluenesulfonate group of L- 

serine derivatives by an alkyl selenide anion afforded a convenient procedure for 

preparing the corresponding L-selenocysteine derivatives in analogy with a meth- 

*Abbreviations: Z = bensyloxycarbonyl-; ROC ye tert.-butyloxycarbonyl-; Tos = 
p-toluenesulfonate; B!ZL = benzyl-; BZLN = p-nitrobensyl-; 
SeCys = selenocysteine residue. 
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od previously described for the synthesis of L-cysteine compounds (4). Thus the 

reaction of 2-U-T*s-L-Ser-DB2L* $rn-p. 3%3P, IaJi4 -7.@ Ic=2, z?NF)) wit?2 sodium 

benzyl selenolate in dimethylformamide-acetone resulted in Z-Se-BZL-L-SeCysdBZL 

(I, Table I), which was readily converted to the hydrazide (II). The aside of 

II was coupled with L-Pro-L-Leu-Gly-NH2 (5) to provide the protected tetrapeptide 

amide (ZZZ), &Se-B~-Tuse~~E-~~~~~~~*3y~~ 2 I1,3,6), In go&3 f-i&& ax.3 with 

high optical purity. Similarly, HOC-O-Tos-L-Ser-OEZLN (m.p. 115-116°, ~Cr)~3-~13.80 

(c-2, CHCl. ,>) $7) -was sisX&h.Q &_._&A &-&bl? s&+mT &?nz-@ s&?nR?late c6- BCC-Sw- 

BZ%-L-SeCys-OBZGN <ml, 

Encouraged by these favorable results, we applied this nucleophilic 

displacement reaction to 3-Tos-serine peptides. Accordingly, Z-O-Tos-L-Ser-Gly- 

OBHJX 1m.p. 87-!@', ?a~' -52 i13.6" (c=2, CK$)1 and ~~~-.~s-L-Ser-ry-OSZC {ln.p. 

100-lDIQ, Ic$3+15.19 )c=2, CHClS>> were converted to Z-Se-By-L-SeCys-Gly-DBZL 

(V) and HOC-Se-BZL-L-SeCys-GIy-OBZL (VI), respectively, in excellent yields. 

Foll~Fng partial deprotectiou af VI, the dipeptide S.e-5zL-L-SeCys-'Xy-CB5L was 

allow& to react w%b. Z-t-GLu(a-QBZLJ-0E in the presence of ~T,N’--dicy.ycbl-axy~- 

ca&&ltiL&e (8) tu yFeLd the protected s.elerrcgZutatltiune {VZZ>. 

The transformation of serine moieties to selenocysteine moieties in a 

broad spectrum of biologically active peptides is under investigation. 
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* 
The crystalline 0-Tos-L-serine derivatives gave correct elemental analyses. 
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