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CRs-enones showed a different reactivity in amination
reactions with nosyloxycarbamates. 4-Oxazolines or vinyl o o
carbamates were obtained as unique products depending on H3CJ\7\
the nature of double-bond substituents and on the choice of HC N\, 4 1:5:3 6 NOPhs)
carbamates and bases. Starting frinans-trifluoroacetyl COEL
olefins carrying a heterocyclic residue or ghenethoxyphe- 3 0

nyl group on the double bond, a rare loss of;CE was
observed when the aminations were performed under het- *Substrate/CaO/NsSONHGA.  Yields after chromatographic purifica-
erogeneous conditions using CaO as the base. tion. ¢ Performed without solvent.

] HCO,-t-Bu (5),* as aminating agents using CaO as the inorganic
In recent years, fluorocarbon chemistry has attracted anpase in CHCI,. The results are depicted in Table 1.
increased interest due to the fundamental effect of fluorine Ao <own in Table 1 acyl olefi8 gives the expected
substituents on the structure, bonding and reactivity of organic correspondingtransaziridine 9 by an aza-MIRC (Michael-
molecules . - initiated ring closure) reactiohas confirmed by the typical
Recently, we reported the electron-withdrawing influence of aziridineH NMR signals a® 3.33 and 3.66. On the contrary
the trifluoromethyl group on the reactivity of different substi- fluorinated olefinsl and 2 give 5-trif|uoromethyl-substituted,
tuted olefins toward alkyl nosyloxycarbamates (NsONHRD 2,3-dihydrooxazoles (4-oxazoline&)7, and8 probably through
used as aminating agents in the presence of inorganic or organi ’domino reaction involving a fast ,rearrangement of unstable

bases. Simple changes of the olefin backbone and/or the reaCtiorb-trifluoroacetyl aziridinesl (Scheme 1¥. The presence of
conditions led to different amination products, such as aziridines, singlet signals ab 6.67—6.92 in thelH NMR of 6-8 confirms

B-amino esters, and vinyl carbamafes.

Thus, we decided to study the role of the trifluoroacetyl group
on the amination reaction outcome of suitable alkenes, by using
NsONHCQR as aminating agents.

We started from commercial fluorinated produtt®, and3

the structure of the 4-oxazoline ring.

Unfluorinatedo,3-enones were already reported by us to give
the corresponding acyl aziridines as the only products under

(nonfluorinated analogue df). We tested two different alky! 20(()1) ii)(ggyiggé S.; Morreale, A.; Pellacani, L.; Tardella, P. $ynlett
3 _ .
nosyloxycarbamates, namely NSONHSED (4)° and NsON (5) (@) Little, D. R.; Dawson, J. RTetrahedron Lett198Q 21, 2609

2612. (b) Stevens, C. V.; Van Heecke, G.; Barbero, C.; Patora, K.; De
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SCHEME 1. Domino Reactions Involving Unstable
Aziridines |
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TABLE 2. Reaction oftrans-Trifluoroacetyl Olefins with
NsONHCO.Et in the Presence of CaO

o
)J\ NSONHCO,Et ~ EtO:CNH
FsC :\v Ca0, CH,Cl, ‘\Y
10-13 14-17

molar time product  yield®

entry  olefin Y raticc  (h) (trandlcis) (%)
1 10 2-thienyl 1:3:2 3 14(85/15% 65
2 11 3-thienyl 1:3:2 3 15(91/9¥ 51
3 12 2-furyl 1:3:2 3 16(89/11F 45
4 13 p-MeO-GeHs  1:3:2 3 17(95/5) 72

a Substrate/CaO/NsONHGEL. P Total yields after chromatographic
purification. ¢ Calculated by HPLC analyses performed on the crude mixture.
d Calculated by GC/MS andH NMR analyses performed on the crude
mixture. Thecis isomer was not isolated.

the same amination reaction condition®n the other hand,
we obtained the formation of analogous 4-oxazolines even by
direct amination of 2-alkylidene-3-oxo nitriles with nosyloxy-

carbamates, and we observed the importance of the geminal,(

position of the cyano group with respect to the oxo group on
the reaction outcom&The results reported in Table 1 show
the same fundamental role for the CQQJffoup as the single
substituent of the double carbooarbon bond.

To gain more insights, we decided to synthesizens
trifluoroacetyl olefins carrying different aryl groups on carbon
4. Starting from2, we followed literature procedurésThe
results of amination reactions performed with NsSONHEO
in the presence of CaO and @El, are reported in Table 2.

Unexpectedly, olefind0—13 gave unfluorinated vinyl car-

SCHEME 2. Different Reactivity of trans-Trifluoroacetyl
Olefins in Amination Reactions
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no reaction

corresponding unsaturated amination products were already
reported by ugP However, by using CaO as the inorganic base
these last products were obtained in low yields, while the
expected aziridines were the main amination products. On the
contrary, insertion products could be obtained as the main
product (aziridine/vinyl carbamate 7:93) when DABCO was
used as the deprotonating reagent. Finally, starting from the same
substrates, the aziridines were synthesized as unique products
in the presence of NaH.

On the basis of our previous experience, we decided to
investigate the amination 0f0 and 12 by changing both
carbamate and base. The results are reported in Scheme 2.

The amination reactions dfanstrifluoroacetyl olefins10
and 12 carried out with4 under different heterogeneous
conditions (NaH/THF) gavé&8 or 19 as the only products. On
the other hand, the use of homogeneous reaction conditions
(DABCO/CH,CI,) gave trifluoroacetyl vinyl carbamate®0
67%) and21 (49%) by a known GH insertion reaction of
‘NCO,Et.15 The formation of these last compounds supports the
involvement of NCGQEt as the aminating species in the reactions
performed on substrates reported in Table 2. As a confirmation
of this hypothesis, NsSONHC&-Bu'® does not give any
amination products when CaO or DABCO was used as base.

Some considerations are possible from analysis of the reported
data. At first, as shown in Scheme 1, the choice of inorganic
bases was fundamental to obt&fO-heterocyclic compounds
starting from substrates0 and 12. As we reported beforé,

NaH is known to promote the aza-MIRC reaction, giving

bamates. The trifluoroacetyl group seems to behave like a goodheterocyclic compounds. Moreover, the choice of carbamate was

leaving group, and thgans diastereomer was obtained as the

crucial to obtain products derived from nitrene attack.

major product in all cases. During these reactions, we observed S€cond, the reaction outcome seems to be influenced also

the loss of CECO group. While the stability of [CJEO]™ group
in gas phase has been reportéth the best of our knowledge
reactions involving the loss of GEO are rarely reported in
the literaturel14

Aminations of trifluoromethyl enoates by a formal insertion
reaction of (ethoxycarbonyl)nitrene (NGEX) to give the

(7) Fioravanti, S.; Pellacani, L.; Tabanella, S.; Tardella, Plétrahedron
1998 54, 14105-14112.
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A. Synlett2005 2673-2675.
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|.; Balenkova, E. SSynthesis1998 842-846. (b) Andrew, R. J.; Mellor,
J. M. Tetrahedron200Q 56, 7261-7266.

(10) Cacace, F.; Crestoni, M. E.; Fornarini,JSPhys. Chenl994 98,
1641-1647.

(11) Babaev, E. V.; Bobrovskii, S. I.; Bundel, Yu, &him. Geterotsikl.
Soedin 1988 1570.
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by the nature of the aryl group present on the olefinic bond. In
fact, the presence of a heteroaromatic residue and of the
p-methoxy group on the phenyl ring could favor the positive
charge delocalization on the aryl group, making the olefitis

(12) (a) Tolstikov, G. A.; Shul'ts, E. E.; Vafina, G. Eh. Org. Khim.
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New York, 1970.

(16) This carbamate after deprotonation undergoes a very fast Lossen-
type transposition, leading to the corresponding isocyanate: (a) Pihuleac
J.; Bauer, L.Synthesisl989 61-64. (b) Hanessian, S.; Johnstone,JS.
Org. Chem.1999 64, 5896-5903. (c) Fioravanti, S.; Marchetti, F.;
Morreale, A.; Pellacani, L.; Tardella P. Rrg. Lett 2003 5, 1019-1021.
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SCHEME 3. Different Amination Paths in the Presence of in the substrate structures as well as in the always mild reaction
DABCO or CaO conditions allow us to control the reaction outcome.

o-
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Fsc)k— F3C/R3 F3C
b s General Procedure for Amination Reactions.To a stirred

. s solution of 1 mmol of substrate 13) in CH,Cl, or THF (2 mL/
mmol) were added CaO, NaH, or DABCO and NSONHEO(4)
or NSONHCQ-t-Bu (5) portionwise durig 1 h and in the molar

Experimental Section

insertion | paABCO ca0 | electrophilic . X N X X
reaction amination / deacylation ratios reported in Table 1 and in Table 2 for the reactions performed
o in CH,CI,/Ca0. The molar ratios (substrate/base/NsONHKEID
EtO,CHN, were 1:2:1.5 with NaH and 1:3:2 with DABCO. The reaction was

monitored by TLC or GC, and then, after filtration, the solvent
was evaporated under reduced pressure. Products were purified by
flash chromatography using hexane/ethyl acetate90:10 for
compounds6—38, 18, and 19, hexane/ethyl acetate 80:20 for

13 worst Michael acceptors and consequently the aza-MIRC compounds9, and14—17, and hexane/ethyl acetate 75:25 for

\

reaction does not occur. compound20 and 21 as eluents, respectively.
Finally, to explain the difference between amination products
obtained using CaO and DABCO with NSONHEH, it is Acknowledgment. This research was carried out within the
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