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The amination of 2-(trifluoromethyl)acrylates, performed by nosyloxycarbamates, gives two different aminated products, the derivatives of
o-trifluoromethyl B-amino esters or the aziridines, in high yields by changing the reaction conditions. The aza-Michael addition product was

isolated for the first time in this kind of reaction. This finding confirms the aza-MIRC mechanism we previously proposed. Asymmetric induction
was also pursued.

The presence of fluorine in organic compounds such as We have previously reported that olefins bearing two
trifluoromethyl derivatives can influence their chemical, geminal EWG groups may be successfully aziridinated with
physical, and physiological propertiesTherefore these  ethyl nosyloxycarbamate (NSONHGEY) in the presence of
compounds have great interest in pharmaceutical and indusinorganic bases.

trial fields2 Moreover, a high biological activity was found Considering the synthetic relevance of £Hubstituted

in fluorinated analogues of natural- or S-amino acids, compounds, we attempted direct amination reactions on
compounds with a wide range of potential applications either 2-(trifluoromethyl)acrylates.

as is or as building blocks.
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After transformation of commercially available 2-(trifluo- || A

romethyl)acrylic acid into the corresponding chloridine
compoundsla—d (Scheme 1) were synthesized in high
yields by using different alcohols in the presence of pyridine.

Scheme 1. 2-(Trifluoromethyl)acrylates
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The direct amination reaction, involving the intermediate
aza-anion (NsONCGO,EY) as the very likely reactive species,
showed a new interesting outcome depending on reaction
conditions.

Of special interest is the use of calcium oxide promoted
aza-Michael 1,4-additidngiving N,N'-disubstitutedao.-trif-
luoromethyls-amino esters in high yields (Table 1).

Table 1. Different Conditions for Amination Reactions

Scheme 2. Direct Amination Reaction ola—d
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molar yield (%)°
1 base solvent ratios® time (h) 2 3
a CaO CHCl, 1:3:1.2 4 >95¢
a LiOH CHCl; 1:2:2 4 >95¢
a CaO THF 1:3:1.2 4 79
b Cao CHCl; 1:4:2 7 90
a NaH THF 1:4:1.2 4 86
b NaH THF 1:4:1.2 2 90

a Substrate:base:NsONHGEX. P Isolated product by flash chromatog-
raphy.¢ By 'H NMR on the crude mixture.

Otherwise by using sodium hydride in THF at°’G an
aza-MIRC (Michael-initiated ring closure) reactforielded
directly aziridines3ab (Scheme 2) in agreement with our
previous findings.

The isolation o for the first time in this kind of reaction
supports the pathway proposed by us on the basis of first
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experimental evidenédor the aziridination of electron-poor
alkenes. The presence of afFgroup probably affects the
basicity/nucleophilicity of the intermediate carbanién
leading to the5-amino esters by immediate protonation. The
carbanionA did not undergo ring closure under these
conditions.

Accordingly, the use of a different inorganic base such as
sodium hydride in THF or2 promotes amt-deprotonation,
followed by intramolecular ring closure to quantitatively give
the corresponding aziridin€s (Scheme 2). With NaH the
absence of a protonated base might favor the ring closure
reaction.

Moreover, the N-O bond reductive cleavage afoy Zn/
CH3;COOH quantitatively gave the correspondidgethoxy-
carbonyla-trifluoromethyl g-amino esterg. Thus, starting
from 2 it is possible to obtain two different aminated
precursors of a variety of important molecufes.

The synthesis of optically active trifluoromethyl amino
derivatives is very important both in organic chemistry and
in the biological and pharmacological fields.
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The diastereoselective substrate-controlled aminations werdjj | N NkNG—GTTTNNEGEGEGEGEGEGEEEEEEEEE

performed on the substratésd (Table 2) derived from two

different chiral auxiliaries. =] *

S M
Table 2. Amination of Chiral Substrates o

molar yield (%)
1 base? ratios® time(h) t(°C) 2 3 de (%)°
L~ -

c CaO 154 24 25 70 12 g ~
d ca0 122 3 25 81 70 -~ 2d
¢ NaH 1:4:15 2 25 93 18 - -
c NaH 152 12 —78 90 19 620 ~70.0 ppm 3d
d NaH 1:4:1.2 2 25 85 68
d NaH 1:4:1.2 10 —40 94 70 . - . ;
d NaH 1512 12 —-78 96 72 -60.0 -80.0 ppm

2 CHCl and THF were used as solvent with CaO and NaH, respectively. Figure 1. 1%F NMR spectra of diastereomeric mixtures2af and
b Substrate:base:NsONHGEX. ¢ By *H and'%F NMR on the crude mixture. 3d (chemical shifts relative to CFg)l

In both cases good yields of aziridines were observed. one aziridine ) was obtained with complete stereoselectivity

While the use of £)-8-phenylmenthdI*® induced a low (Scheme 3), as shown B$F NMR spectra (Figure 2).
diastereoselectivity, more satisfactory results were obtained

by using the bulkier Helmchen’s auxilia¥y:!* Lower tem- I

eratures did not allow any increase of the de values. . . }
P y Scheme 3. Stereoselective Ring Closure As Determined by

In all cases the diaster_eomeric aziridi_nes were easily 19F NMR Spectra
separated by HPLC and isolated as optically pure com- o
pounds. I

It is interesting to note that the diastereoselective induction FsC C\OBn ﬁ
seems only to depend on the choice of the chiral auxiliary. _NaH | Rl C~oBn
Indeed de values do not vary to a significant extent when N—CO,R* THF \§N—COzR*
different reaction conditions are chosen to synthesize NsO/ 5 6
Starting from known mixtures of diastereom@rsor 2d the one one
intramolecular cyclization showed a highly stereospecific diastereomer diastereomer

outcome, as demonstrated ¥ NMR (Figure 1). Probably
the stereochemistry was mostly controlled by the aza-anion
addition step. In summary, the aziridination reaction of 2-(trifluoro-

Diastereoselective reagent-controlled aminations were alsomethyacrylates with nosyloxycarbamates proceeds in a
attempted by using the chiral carbamate derived from the Stepwise manner, and simply by slightly changing the
Helmchen’s auxiliary (NSONHCER*).12

The amination ofLtb with NSONHCQR?*, performed in _
THF with NaH at—40 °C, after 12 h gives the aza-Michael
addition product$ in high yields but in low diastereomeric
excesses and only traces of the corresponding aziridines were
formed. The different reactivity could be due to the steric
hindrance on the nitrogen atom that likely disfavors the
nucleophilic ring closure. However, by treating the separated
major diastereomeb with NaH at room temperature only

-68.9

-40.0 -60.0 -80.0 -100.0ppm
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reaction conditions we have been able to isolate for the first (MIUR) and the Universitalegli Studi di Roma La Sapienza
time the aza-Michael addition product, as well as the (National Project “Stereoselezione in Sintesi Organica.
aziridination product, always in high yield. The stereochem- Metodologie ed Applicazioni”) for financial support.

ical features of these reactions also have been studied and

will be further investigated. _ ) )
Given the mild conditions required, the reported reactions ~ SUPPOrting Information Available: - General procedures

would provide valuable intermediates for synthetic applica- and details of the spectroscopic characterization of repre-

sentative compounds. This material is available free of charge

via the Internet at http://pubs.acs.org.

tions.

Acknowledgment. We would like to thank the Italian
Ministero dell'lstruzione, dell’Universitee della Ricerca  0OL0361554

200 Org. Lett., Vol. 6, No. 2, 2004



