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Preclidal Resrmch, Sandoz Pharma Ltd.. CH-1002 Bad, Swhernd 

Summary: Using the mcently sy$wkd -dock L-F&noc+bu~OCH~- 
CHIcH2)?]-OH, 6) W kmteres pboephopcplawarercdily 
acomsilebyFmoc-solidpbasepepti&syathesis. 
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3 

Figure 1 
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Abu(P) 

by r-6 Phogphetacles and could be used to delineate biological mechanisms. Perich et al. have reported 

(Pi 1) the solution phase synthesis of the trip&de 3. H-Lcu-Abu(P)-Glu-OH, using t-Boc strategy 

and the building block 4 (Pii 2).’ For the synthesis of peptides of significant complexity or lcqth, solid 

phase peptide syntksii (SPPS) methodology is clearly to be prefemd, in particular the facile Fmoc 

strategy.2To~endwehavencentlyreponadtheasywmtricsynthesisofbothDandLisamersof 

Fmoc-Abu[Po(oC=H&H=CH&&OH, (5) (Pigure 2) the ally1 pro&!&d Pmoc derivative of 2.j Herein, the 

successful incorporati~ of 2 into diverse peptide sequences is described. 
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Figure 2 4 5 

pspide~6~~2).~,weaetaut~~~~~dtrivedfrom~ 
lH+UlCC.ThC-~peqrdde~~W~lUOdfOf paprriqo dmle analog8. In au 

crrsesW~resinwas~~~inwhichthefirsteminoscidwurrlrcdyaftschsdanasc~eof 

O.lommol.6 Fmoc-Lamiw acids wue used with stmclad t-butyl prom&n eategy (Gbutyl cstex for 

Asp,BocfmLys~Om,t-b9tylethgtwThr)while~wrrsuadwidrp 

(PIVIC)‘pOtCCtb;HiS.cyStUldGlUwithtrityr.Ihetisomer of hoc-AbuCPO(OCH&H=CH&J-OH 

was always used for the introduction of Abu(P). Couplings we= pexfonmd in atmdd f&ion in 

dimcthylfommkk (DIUF) using 2.5 equivalcam of Fmoc-amino acid and diboppylc~ 

(DIC)&droxybauaia& (HOBt)/Fmoc-amino acid in 1:l:l ratio. hoc cleavage was pdormed with 

pipddhddimothy~1:1andrcsinw~withDMP -mcbnol-DIvlF.(I After peptic& chain 

Table 1 Redacements of AbutPI for Serine34 in Neuromodulin 

Natural Sequences One Addftkmal Mutation 

H-Thr-Lys-lle-cln-Ala-Akr(P)-P~A~~~~ H-Gin-Ala-Abu( P)-HbArg-Gly4Xi 
H-LyeIle-Gln-Ala-Abu( P)-Phe-Arg-Gly43l-l H-Gin-Ala-Abu(P)-Trp-Arg-Gly4Dl-l 

H-Ile-Gln-Ala-Abu(P)-Phe-Arg-Gly-OH H-Gin-Ala-Ah(P)-Ala-Arg-Gly-OH 
Ac-Gin-Ala-Abu(P)-PhsArg-Gly-OH H-Gin-Ala-Abu(P)-AspArg-Gly-OH 
H-Gin-Ala-Abu(P)-Phe-Arg-oy-OH H-Gin-Ala-Abu(P)-Phe-Lys-Gly-OH 
H-Gin-Ala-Abu(P)-Phi-His-lle~ H-Gin-Ala-Abu(P)-Phe-Hk-Gly-OH 

H-GinAla-Abu(P)-Phe-Phly-OH 
H-Gin-Ala-Abu(P)-Phe-Asp-Gly4l-i 
H-Gin-Ala-Abu( P)-Pha-Om-Gly-OH 

H-Cys-Ala-Ad(P)-Phe-Arg-GlyOH 

assembly was campled the N-termid Fbmc pmp was left intmx ad the ally1 phoqbmc ester 



8 Substrate Phosphopeptide used for Calcineurin Assay K,.= 26 mkromolar 

FQgure 3 

syddzd 011 an Applkd Blosysteme(ABI) 430A automated peptide syheshr wing the stadard Fmoc 

cyclesprogcampmvidedbyABr.In~protocolo.somnolofw~nsinisusedand~~an 

mdiatd with DIG-HOBt and hoc clcavagc~ with piperid&. Glu and Asp were promted as t-butyl 

~andArgasPMc.Thedeproc6aioa,rerrhrcleavrrgeaad~~~of7wasperfomredpsdescribed 

above for the other phoaphonopepcides. This gave 7 >9S% HPLC pure with satl8factoly MB-MS, and 

amino acid analysis.” Sky, in our newly dcscxibcd HPLC assay for calcinalrin activity,‘S 7 did not 

show~~activity~C~1ooumOl).Itmaybethetthephosphateof~ide8bindstothe 
. calcincurln as a dianim while the cormqodmg dianionof7ispresenttoamuchicsscrextcntat 

physiological pH.tg 



1176 

REFERENCES AND NOTES 

1. 

2. 

3. 

4. 

5. 

6. 
7. 
8. 
9. 

10. 
11. 

12. 

13. 

14. 

15. 
16. 

17. 
18. 

19. 

a Tong, 0.; Pcrich, J. W. and Johns, R. B. Tetrahedron Lm. 1990,32,3759. b. Tong, G., Perich, J. 
W. and Johna, R. B. Aw. J. Clicm. 1992,45,1225. 
Atkxton, l3. and Slwppmd, R. C. Solid Pkse Pew Sy@usis, Richwood, D., lhmaa, B. D. E&s.: 
ThePmctkalAPpmachScrkqMolmationPleaclLtd.oxfoni.1989. 
Shapito, 0.; Buecbk, D.; Ojca, V.; Pombo-Villar, E.; Ruiz, M. and We&r, HP. Tetruhedron Lert. 
1993,34,6255. 
a cogsins, P. J. and Zwims, H. J. Neurochnnishy 1991,56,1095 b. Deloulme, J.C.; Janet, T.; Au, 
D.; Storm, D. R.; m, M. and Baudier, J. J. Cell Biol. 1990, 111, 1559. c. St-, D. R. 
and Liu, Y. J. B&l. Chem. 1989,264,12,800. 
The RaMPSm (Multiple Peptide Synthesis) semi-manual system sold by E. I. DuPont Co. Medical 
Pro&s Departmear Bkmdmolm Systems Divish is a spun of multiple wells allowing 
simultaneous vacuum filtration thus allowing several manual SPPS qmtheses to be ca&d out in 
parallel. 
Wang, S. J. Am. C&em. Sot. 1973,95,1328. 
Ramage. R and Citeen, J. TQtrohcdron Lctt. 1,987 242287. 
ThCWtBhiDgproceduredefincetedh~RaMPS~ Inmu& Manual 1987 was followed. 
a. Hayakawa, Y; Kate, H.: Uchiyama, M.; Rajino, Ii and Noyti, R. /. Org. Chem. 1986; 51.2402. b. 
Hayakawa, Y; Wakaba&i, S.; Kate, H., and Noyori, R. J. Am. Chem. Sot. 1990, IZ2,1691. 
compronking these conditions led to incomplete dqote&on. 
A cleavage system rccommendbd by +pplied Biosystcms was routinely used: 1OmL trifiuoroacetic 
acid, 0.75g phenol, 0.2smL c&an&&& o.smL thioankole, and 0.5mL water. 
Semipreparative HPLC chromatography was performed using an RP-18 and eluting with an A/B 
gradient: A= (1000 H,O/ 20 H$=O.,), B= (800 CH&N/ 200 H20/20 HJPOI). which was customized 
for each peptide depending on the analytical HPLC result (-on &=2OSnm. Vydac or Stagroma 
wlw, wve 2SO/lOmm, analytical 125/4mm). For the ion exchange chromatography 
(desalting) Biorad AG 4X-4,100-200 mesh was used with 2NAcOH elucnt. 
Isolated yields ranged from 7-13% with the average being 10%. Peptide content derived from the 
amino acid analyses ranged typically from 75-90%. Abu(P) eluted just after the solvent hnt peak 
but was not quantitated. 
Liu. J.; Fanner, J. D.; Lane, W. S.; Friedman, J.; Weissman. 
807. 

I. and Schreiber. S. L. Cell, 1991. 66, 

Blumenthal, D. K.; Takio, K.; Hansen, S. and Krtbs, G. J. Biol. C&m. 1985,26I, 6140. 
For 8 K,,,=2@mol and V,_= 1700, (k_= 65). for the N-tetminal mmcated 
V 240, &= l.8).15 

15mer K&3Op.m01 and 
_= 

The isolated yield of 7 was 11%. From the amino acid analysis the peptide content of 7 was ca 75%. 
JZnz, A.; Shapiro, G.; Chappuis, A. and Dattlcr, A. Andyticaf Biochcm. in press due to appear in the 
be8innilQ of 1994. 
For a treatment of phosphonatcs as mimics of phosphate biomolccules see: Thatcher, G. R. J. and 
Campbell, A. S. J. Org. Chem. 1!493,58,2272 and references therein. 

(Received in Germany 22 November 1993; accepfed 31 December 1993) 


