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Abstract: Racemic (trsns-2’-nitrocydopropyl)methanol -7 is prepared in three steps from t- 
butyl acrylate, while enantiopure W&2’s)-7 and (l’R$R)-7 is obtained in six steps from (I& and 
(.%I-2,3-0-isopropylideneglyceraldehyde, respectively. The alcohol 7 can, be transformed to the 
bromide 8 and this in turn coupled with the glycine equivalent 2-(diphenylmethylenamlno)acetate 
9 to yield 3-(trsns-2’-nitrocyclopropyl)alanine (AlaWNcp)) 11, after depmtection. The natural 
material, part of the peptide-lactone hormaomycin, has (l’R,2’ld-configuration, as determined by 
comparison with the synthesized authentic compounds. 

The peptide-lactone hormaomycin’ produced by Streptomyces griseoflevus shows a selec- 
tive antibiotic effect against some gram-positive bacteria. This intercellular signal substance 
has an influence on the formation of air mycel as well as the production of secondary meta- 
bolites in streptomyces. The structure includes two molecules of 3-(trsns-2’-nitmcyclopmpyl)- 
alanine ii with a tram orientated nitro group and both possible configurations at C-2 As the 
absolute configuration at the three stereogenic centers can best be determined by comparison 
of the natural 3-(trsne2’-nitmcyclopmpyl)alanlnes 11 with aithentic synthetic products, we have 
embarked to synthesize all ‘four stereoisomers of fl as part of our continuing interest3 in natu- 
ral and non-natural amino acids containing a cyclopropyl group.* 

Our synthetic strategy towards 11 called for an enantioselective construction of 4-nitrobu- 
tane-1,2-diol 3. its transformation into a derivative with a protected primary hydmxy group as 
well as a reasonable secondary leaving group and ring closure by ~-elimination under S$ con- 
ditions with inversion of configuration to give a (trans2-nitrocyclopmpyl~methyl derivative to 
be combined with a suitable glycine equivalent. 

This sequence was realized pith the readily available starting materials (IO- und W-2,3- 
0-isopropylideneglj%eraldehyde I,’ which can be transformed to the protected 4-nitrobutane-1,2- 
diol 2 by one-pot reductive nitmmethylatien following the protocol of Kozikowski et a1.6 
(Scheme 1 and Table I). The aytal in 2 is cleaved with p-toluenesulfonic acid and the primary 
hydroxy group in diol 3 selectively protected with triphenylmethyl chlorfde in pyridine. The se- 
condary hydmxy group in the ether 4 is transformed into a leaving group with methanesulfonyl 
chloride/triethylamine, and the methanesulfonate S is treated with sodium carbonate in toluene 
at llO°C. The y-elimination occurs with complete inversion of configuration at C-2 to give only 
the trans-configurated (2-nitrocyclopmpyl)methyl ether 6. After cleavage of the ether with pto- 
luenesulfonic acid, the primary alcohol 7 can be converted to the bromide 8 by treatment with 
tetrabromomethane/triphenylphosphine’ in dlchlommethane at O°C, and the bromide can be sub- 
stituted with the lithium enolate of the glycine equivalent t-butyl (diphenylmet~lenamino)ace- 
tate 98 in tetrahydmfuran at -78OC. The protected amino acid IO is depmtected with IN hy- 
drochloric acid to give the hydrochloride of 3-(trans2’-nitmcyclopropyl)alanine 11 (Scheme I). 
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All these steps went well and with good to excellent yields in both sequences starting 
with (R)-1 and with LSP-1 (Table 11, except for the cyclization of 5 fS9 and 57%) and the subrti- 
tution on 8 to give 10 (64 and 66%). The two diastereomers obtained in each sequence were 
not easily separated (e. g. by simple column chromatography),, but are clearly distmguished . by 
13C NMR spectroscopy.9 Bbth sctr of diastereomers were t;dnsfoimed to the corresponding N- 
trifluoroacetyl methyl esters apd compared with the same derivatives obtained from the hydroly- 
sate of honnaomycin,* by colnjectlon on a gas chromatographic column with a chiral phase.‘O 
The derivatized natural material coeluted with the two peaks of (l’R.2’Rkconfigurated synthetic 
3-(trans-2’nitrocyclopropyll-N-(trlfluoroacetyllalanine methyl ester but not with those of the 
(l’S,2’S)-diastereomerr. It remains to be clarified, which of the two (l’R.Z’Rl-diastereomers is in the 
peptide-la&one ring and which is in the side chain of hormaomycin.* 
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Scheme 1. (Details see Table 1.1 
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Table l. Syntheria of Enantiopure (trana-Y-Nitrocyclopropyl)methanols (l’S,Zs)-7 and (l’R,2’6-7 
and Reaction with the Glycinc Equivalent 9 to give 3-(tranA’-NitrocyclopropyBal&ines (2RSJ’ 
S,2’s)-fl and URS,l’R,XA1-fl (Scheme lL9 

starting 
Materiat 

Product Yield [al&O starting product Yield [a* 
CXI co1 Mater&l cm co1 

(2R)-l (2Jj-2 72 -19.3 (c=l.O)a (2s)-1 (2rn-2 71 +2l.S (c=l.OP 
(25%2 (2.9%3 80 -40.5 (c=l.lP iis- (2R)-3 82 l 39.2 (c=l.Db 
(2Q-3 (2s%4 87 -s.s (c=l.OP KM-3 (2R)-4 90 +6.2 (c=l.OP 
(2s)-4 (2s)-s 92 (26-4 (21b-s 91 
(25)-S (TS,TS)-6 S9 +66.2 (c=l.Oj’ (2b-S tl’R,XRJ-6 57 -64.0 (c=l.OP 
(TS,ZS)-6 (TS,1S)-7 86 +97.8 (c=l.6)’ G’R,TRI-6 trllzn-7 85 -95.1 (ctl.1). 
(fS,rS)-7 tl’S,2’.D-8 91 +S2.6 (c=0.9ja G’RJ’R-7 tram-a 89 -SO.4 (c=O.SP 
(rs,x9-8 CZRS,l’S,Z&10 64 (TR,ZR1-8 czRS,rRrm-lo 66 
URS,l’$2’s)-10 (2RS,l’S,Z5%ll 91 +SS.O (c=O.3)= G?Rg,l’R,2’b-l0 (2RS,l’R,2’RMl 92 -57.2 (c=0.3)= 

%olvent CHCI,. - bSolvent CH30H. - %olvent H,O. 

The precursor to totally racemic 3-(traas2’-nitrocydopropyl)alaalne Ii, racftrans2’-nitro- 
cyclopropyljmethanol rat-7 can easUy be prepared in multigram quantitier in only three steps 
from the bromine adduct of t-butyl acrylate 12. t-Butyl-2,3-dibromopropionate racl2 is tranr- 
formed into t-butyl (traor2’-nitrocyclopropylhxrbo~late racA3 by simple treatment with nitro- 
methane and sodium carbonate in dimethylformamide; the sequence of dehydrobromination. Mi- 
chael addition of nitromethane nitronate and 1.3-eIiminationil giver I3 in 31% yield. Selective re- 
duction of the eater group with sodium borohydride in the presence of anhydrous aluminium 
chloride in dimethoxyethane leada to rat-7 (Scheme 2). 
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Scheme 2 

(&ran&Z’-Nitrocyclopropyl)methanol 7 is not only a precurror to 11, but alro to an interert- 
ing aminoalcohol aa well as the yet unknown 2-aminocyclopropanecarboxylic acid;‘? 
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