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Syntheses of optically active trifluoronorcoronamic acid 6 and its diastereomer 9 are described. Highly stereospecific and diastereoselective
Sn2 cyclization of p-cyanohydrins 3a and 3b gave cyclopropyl nitriles 4a and 4b. Hydrolysis of the cyano group and deprotection of the amino
group of 4a provide trifluoronorcoronamic acid 6. Hofmann rearrangement of the amide which was generated by hydrolysis of the cyano
group and oxidative cleavage of the aryl ring of 4b to provide trifluoro-allo-norcoronamic acid 9.

The cyclopropyl amino acids, 1-aminocyclopropane-1-car-
boxylic acid, and its derivatives have been of interest to
scientists for their roles and reactions in vivwhich include

of peptides containing the amino acid, controlling interactions
with enzymes and receptotsFluorination of the compound
could result in a further change of properties, via electronic

roles as intermediates in the biosynthesis of the fruit ripening effects and by modifying chemical stabiliyAlthough there

hormone ethylenéas components of bacterial phytotoxins,

are many published examples of the synthesis of cyclopropyl

and as intermediates in the biosynthesis of cyclic amino acid amino acids, there have been few reports on the fluorinated

azetidine-2-carboxylic acitiINorcoronamic acid. is such a
naturally occurring cyclopropyl amino acid which was
isolated after hydrolysis of bacterial toxin norcoronatine from
Pseudomonas syringae.
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norcoronamic acid 1

The conformationally constrained nature of the cyclopropyl
amino acids is of interest and may affect the conformation
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analogues of cyclopropyl amino acil§.o date there has
been no report on the fluorinated analogue of norcoronamic
acid, 2-trifluoromethyl-1-aminocyclopropane-1-carboxylic
acid.

Herein, we wish to report stereoselective syntheses of
trifluorinated norcoronamic aci@ and its diastereome,
2-trifluoromethyl-1-aminocyclopropane-1-carboxylic acid,
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from an optically active epoxide. Our approach is based on the optically pure trifluoronorcoronamic aotdn 67% yield
a cyclization of optically active 4-hydroxy-5,5,5-trifluoronor-  (Scheme 1}
valine cyanide derivative8, which were derived from the

reaction between optically active 2,3-epoxy-1,1,1-trifluoro- _

propane2® with substituted acetonitrilésThe key cyclization

. . . . Scheme 1
step to cyclopropané involved an {2 reaction (inversion
of configuration at the electrophilic center) with high A
diastereoselectivity and created the amino acichrbon as "L __(/j\
a new stereogenic cent€rThus, the configuration of the 0 CN OH N p-TsCl, NaH
epoxide controls the stereochemistry of the final product in CF4 NaHMDS CFSMCN THE. 1t
our strategy. 7 2 ey THF,-78°C 3a (82%)
) . . . (75% . (ca. 30% de)
Preparation of the cyanohydriBa as a diastereomeric (73%)
mixture was conducted in a manner similar to that described a
in our previous report.The yield of 3a was 73%, while N
the diastereomeric excess 8a was ca. 30% de. The o~ reest . RuCk(cal). NalO,
. . . . CF CN ~ (70%) MeCN, CCl,, HoO
diastereomeric mixture of cyanohyd@awas then cyclized 3 . (>66% de 71%)
to cyclopropyl cyanideda without further purification. In (>99% de‘;'75% ee) $99% ee)
the course of this intramolecular nucleophilic substitution,
one _qf the chiral (_:enters Wasleplme-rlzed via a plgnar cyano- NHAC 1o aq. NH4CleH,0
stabilized carbanion. Then, highly diastereoselective cycliza- o)
tion occurred to yield cyclopropyl cyanidi, controlled by CFg 5 CN CFs COOH
the steric effect exerted by the trifluoromethyl group attached (>99% de¢’s>99% ee)

to the chiral carbon. The yield ofa was 82%, and the
diastereomeric excess ofa was found to be>99%.
Recrystallization ofta gave optically puréain 70% yield?

Oxidative degradation of the pyrrole ring 4& gave amino Configuration of cyclopropylcyanidéa was confirmed

nitrile 5 (71%): then hydrolysis of the cyano group afforded PY X-ray crystallographic analysis; the ORTEP diagram of
4ais shown in Figure %?
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(11) Spectroscopic data for trifluoronorcoronamic acid hydrochloride
monohydrate (6): white powder, mp 20C (dec); [0f% +13.6 (c1.2,
H20); IR (KBr) 3448, 3040, 1618 cnt; IH NMR (D20) 6 1.58 (ddg,J =
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for CsHoCIFsNOs: C, 26.86; H, 4.06; N, 6.26. Found: C, 27.08; H, 4.32;
N, 6.47.

(12) Crystal data for cyclopropyl cyanide: CiiH11F3Ng; M, = 228.22;
orthorhombic;P2,2,2;; a = 8.1846(6),b = 19.407(2), anat = 7.0250(6)

A, v =1115.8400 & Z = 4, Dy = 1.358 g/cri; u = 1.17 cn1 for Mo

Ka radiation (= 0.7107 A). The structure was solved by a direct method
(SIR 92) and refined by a full-matrix least-squares method. Fihalas
0.078 andR,, was 0.107 for 916 reflections witlg > 3.005(lo). Reflection/
parameter ratio was 5.87. Goodness of fit indicator was 3.70. Max shift/
error in final cycle was 0.06.

(13) Spectroscopic data ftN-Boc-trifluoro-allo-norcoronamic acicj:
white solid, mp 158-159°C; [0]?% —25.5 (c3.2, CDC}); IR (KBr) 3370,
1700 cnt?; 2H NMR (CDCly) 6 1.45 (s, 9H), 1.81 (m, 1H), 2.00 (m, 1H),
2.52 (m, 1H), 5.15 (br, 1H)!*F NMR (CDChk, CsFs internal standard)
100.5 (d,J = 6); EI-MS (rel int) 169 (17, M — Boc), 59 (33), 57 (100),

41 (27). Anal. Calcd for @H14F3sNO4: C, 44.61; H, 5.24; N, 5.20. Found:
C, 44.69; H, 5.05; N, 5.58.

(14) Present diastereomeric configurations of the cyclopropéaasd
4b are consistent with our previous X-ray crystallographic results of the
derivative from 1-phenyl-1-cyano-2-trifluoromethylcyclopropane having
(1S,2S) configuration, see ref 10.

(15) Crystal data for cyclopropyl cyanidéb: CisHioFNOy; My =
271.24; orthorhombickP2,2:2;; a = 12.9184(5)p = 14.0537(5), andt =
7.0743(2) AV =1284.35(8) R, Z = 4,Dy = 1.403 g/cnd; u = 1.23 cn1'? Figure 1. X-ray structure ofda.
for Mo Ko radiation (A= 0.7107 A). The structure was solved by a direct
method (SIR 92) and refined by a full-matrix least-squares method. Final
R was 0.065 andR, was 0.084 for 1343 reflections witlhy > 3.000(k).
Reflection/parameter ratio was 7.30. Goodness of fit indicator was 3.12. - . . . .
Max shift/error in final cycle was 0.09. A similar preparation of the diastereomeric mixture of
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Catalytic Asymmetric Synthesis; Ojima, A., Ed.; Wiley-VCH: New York, Cyamde4b in 67% y|e|d and 90% diastereomeric excess.

1993; p 159. Recrystallization of4b gave enantiomerically pure cyclo-
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propyl cyanide4b in 33% yield. Hydrolysis of the cyano
group gave amidg (79%); then Hofmann rearrangement
followed by oxidative degradation of aromatic ring of amine
8 gave Boc-protected trifluoro-allo-norcoronamic aidh
30% yield (two steps) (Scheme B).

Scheme 2
OMe
OMe
o "CN OH Ar p-TsCl, NaH

A1 n-Buli THF, F1.

CFg , 78°C CF3 3b CN (67% 2 steps)
(75% ee)

o et NGOHO:
CF cN (33%) reflux

® ab (>99% de, (79%)
(90% de, 75% ee) >99% ee)

Figure 2. X-ray structure ofdb.
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/v< o NHBoc

t-BuOH, reflux  CFs

CFa CONH, 8 . _— : . .
7 chiral epoxidatiori? the optically active epoxide has become
a reliable class of chiral building blocks. Our present strategy
RuCl, (cat.), NalO, COOH would therefore be a highly reliable method for stereocon-
m’CF;ﬁNHBOC trolled preparation of cyclopropyl amino acids. Studies on
(30% 2 steps) 9 Ar = 3,4-dimethoxyphenyl the scope of the present strategies for the preparation of other

cyclopropyl amino acids are now in progress.
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Configuration of the cyclopropyl nitrile compouridh was
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