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Abstracr - A convenient and high yielding cyclization reaction of Npynolylbutyl triflates is shown 

The method is applied to :afford the potential DA agonists 3, enazniomcrically pure from 

L-asparagine. 

Ergoline (1) derivatives attract special interest because of their patent dopaminergic activity.' Previously Kornfeld 

and cuworkers have suggested, that the rigid pyrroleethyl:mine moiety is the portion of 1 (Scheme 11, responsible 

for interaction with the dopamine (DA) ieccptor binding sites, demonstrating significant DA agonist properties of 

the bicyclic suucture 2.2 

In order to lcarn, whether the pynole NkI-group is necesznry for binding of ergolines with the DA receptor sites, it 

was of considerable interest to develop a syntliesis for the bicyclic isomer 3, devoiding the NII feature. Since DA 

receptor interactions are highly s t ~ r e o s ~ e c i f i c , ~  the melhlxl was suppmed to provide access to both enantiomers. 



We planned to approach to the (S) - enantio~ner 3 by activation of the alcohol 6 and subsequent cyclization. 6 

should be available optically pure from I.-asparagine! The dibcnryl group was selccted for amine protection, 

because it was expected to be stahlc towards hydridc reduction and acidic conditions. 

Scheme 2 

4 5 6 

a: PhCHO, Na(BH,)CN, 1120, pH 7,16 h. RT (83%); b: BI13 x 1'111', 2 h, reflux (86%); 

c: 2,5-dimethoxgtetrahydroIura11,1lOAc / NaOAc, 70°, 30 min (75%). 

Reductive coupling of benzaldchyde and L-asparaginc (4) in water? followed by a borane reduction of both 

cnrboxylic functionalilies gave the diaminobutsnol 5 ([aD2'1 +I l o  (c = 0.5, CFICI,)), which was reacted with 

2,S~dimethoxyterrahydroruran tu afford 6 ( [ C Z " ~ ~ ~  +67' (c = 1, CHCI,)) in 54 % overall yield (Scheme 2). 

Scheme 3 

a: 7a, Et3N (100 mu1 %I, T f 2 0  (100 mul %), CIIZCI,, 3 h, RT, ( 9 5 % ) ;  b: see ref.10; 

c: PhS02Cl, Et3N, CH2C12, 3 h, RT (85%). 

Only a few examples have appeared in the literature for cationic cyclirations in which the terminator is a p y l ~ o l e . ~  

A method providing 5,6.7,8-tctmhy~oindolizidi~~es by an cno-tet typed reactioc has not been described yet. This 

is likely due to the instability of pynoles lowards oxygen, acids and beating So we decided to elaborate the 

reaction conditions for the preparation of the unsubstituted hclerocycle rrom the easily available 

4-(1-pynolyl)butanol (7a).' 7.1 was transfornicd to the benzenesullonate 7b, which failed to cyclizc. Several 
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attempts to activate the pynole 2-position of 7b by lithiationnor conversion into an organocuprate didn't afford 

the desired bicycle 8 either. However treatment of 7a with Tf,O/Et,N yielded 8 quantitatively via a highly 

reactive uiflate intermediate (Scheme 1). 

5,6,7,8-Telrabydroindolizidines are synthetic precursors of ocr;ihydroindocidines? including a number of natural 

products. For example the alkaloid &coniccine 9 can be dzrived from 8 by catalytic hy&irogenation.10 

Treatment of 6 with Tf20 afforded 3a (lnD20~ -50' (C = I ,  CHC13)) nearly quantitatively." This reaction was only 

high yielding when renouncing a proton scavenger as Et,N or pyridine. Obviously protonation of the tnflate 

protects frim side reactions, such as polymerization or f o r n ~ ~ t i o ~  of isomer 10 (Scheme 4). 

a: Pd(Oll)$C-Ill, n-PrOll (85%); b: (R)-2-phenylethylisocyanate, THF, O0 C. 

I-lydrogenolysis of 3a afforded the primary ;mine 31, (Schcme 5 ) .  The optical iotegnty of the synthesis was 

proved by derivatizing 3b  with optically pure I-phenylethylisocyanate. 3c turned out to be isomencaliy pure 

(de>99%) by high resolution I ~ - n m r  spectroscopy (400 MHz). 



SAR-studies with various derivntives of 3 and its en;inriomers, readily available from D-asparagine are in 

progress 

ACKNOWLEDGMENTS 

We wish to thank Prof. F. Eiden for stimulating discussions and generous support. Thanks are also due to J. 

Mliller for technical assistance. 

This work is supported by the Deotsche Forschangsgemei~~scl~ait and the Fond der Chemischen Industrie. 

REFERENCES AND NOTES 

1 For review: J.G. ~annon,"Pro~ress in Drug Rese;irch,edited by E.Jucker, 29, 303, Birkhiiuser Verlag, Bascl 

(1985). 

2 N.J. Bnch, E.C. Kornfeld,N.D. Joncs, M.O. Janey, D.E. Uonnan, J.W. I'aschal, J.A. Clemens, andE.B. 

Smalstig, J. Med. Chem., 1980, 23, 481, see also D.E. Nichols,l_Theor. Biol., 1976, 59, 167. 

3 1). Kucjan, M. Hodoscek, and D. Ilndri, J. hled Chem., 1986, 29, 1418 and references cited therein. 

4 As an example fur syntheses of pharmaculogically relevant products from L-asparagine, see: B.D. Christie and 

H. Rapopon, J. Org. Chem., 1985.50, 1239. 

5 The usual procedure for N-dibenzylation of amino acids, using BnBribase (L. Velluz, G. Amiard, and R. 

Heymes, Bull. Soc. Chim. Fr., 1954, 1012; M. Reetz, M.W. Drewes, and A.Schmitz, Angew. Chem., 1987.99, 

1186) was not feasible, since alkylatian of the amide function and ring closure occurred. 

6 G.R. Clemo 3ndG.R. Ramage, J. Chem. Sue, 1931, 49; S.P. Tanis and J.W. Raggon, J. Org  Chcm., 1987, 52, 

819 and references cited thcrein; S. Massa, A. Mai, ;and F. Corelli, Tetrahedron Lett., 1988,29, 6471 ; A. 

Pawda atid B H  Nonnon, 'Tetrni1cdron Lett., 1988,29,1041. 

7 H. Carpio, E. Galeazzi, R. Greenhouse, AGitzn~nn, E. Velarde, Y. Antonio, F. Fran.cn, A. Leon, V. Perez, R. 

Salas, D. Valdez, J. Ackrcll, D. Cho, P. C:illegra, 0. Halpern, R. Knchlcr, M.L. Maddox, J.M. Muchowski, A. 

Prince, D. Tegg, T. Craig Thurber, A.R. Van Mom, and D. Wren, Can. I_ Chem, 1982,60, 2295. 

8 For review: R.A. ~ones , '~onr~rehensive Heterocyclic ~hcmistry:'edited by A.R. Katritzky and C.R. Rees, Vol. 

4,238, Pergamon Press, Oxford (1984). 

9 Forexamples see: M.H. Ali, Lllough and A.C. Richardson, J. Chem. Soc., Chem. Commun., 1984, 447; L.E. 

Overman,K.L. Bell, and F. Ito, J. Am. C l m n  &, 1984, 106, 4192. 

10 M.T. Pizzomo and S.M. Alboncino, J. Oig. Chem, 1977,42,909. 

l l  3a: 'H-nmr (400MHz): 6 =7.37 (d, J = 7 3  Hz, 4R),7.28 (1, k 7 . 3  Hz, 4H), 7.20 (1.1 =7.2 Hz, 2H), 6.45 (dd, 

J= 2.5, 2 Hz, l ~ ) ,  6.09 (t, J= 2.5 Hz, l ~ ) ,  5.82 (dd, J= 2.5,2 i k ,  IH), 4.10 (ddd, J= 12.5,5.8,2.2 FIZ, IH), 3.77 

(dl, J= 12.5,4.4Hz,IH), 3.73 (d, J= 1 4 &  210, 3 .66(d,J= 14 Hz,2H), 3.09 (m, IH), 3.05 (m, lH),2,85(dd,J= 

15.5, 11.8 Hz, IH), 2.15 (m, IH), 2.0 (ddd, J= 24.2, 12.5, 5 Hz, 1H). The formation of the 6 membered ring 

instead of isomer 10  was assigncd by 1 3 ~ - n m r  spectrnscopy, indicating a CHz-group adjacent to the pyrrole 

2-position (diagnostic signals only): 6 = 104.7 (dddt, J= 168 Hz, 7.0 Hz, 4.5,2.5 Hz) (Cl); 53.5, dept 135 

positive (C7); 25.5, dept 135 negativc (CX). 

12 3b can be stored conveniently as its dibel~zoyl~l-ulrtaric acid salt, [crD2"1 -65' (c = 0.1, DMSO). 

~ e c e i v e d ,  25th September. 1989 


