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Iminiodifluoromethanides generated by the reaction of di- undergo regioselective 1,3-dipolar cycloaddition to aldehy-
des to give oxazolidine derivatives.fluorocarbene with benzaldehyde and benzophenone imines

Reactions of carbenes with heteroatomic compounds and 15 were employed including substrates bearing CO2Me
and SiMe3 functional groups. Iminiodifluoromethanideshave gained considerable interest as a constituent of the

general tandem ylide-formation and 1,3-dipolar-cycload- proved to be labile, so they were generated in situ in the
presence of an appropriate dipolarophile. A number of al-dition methodology in the stereoselective synthesis of heter-

ocycles[1]
. The attraction of this synthetic approach to het- dehydes and ketones were tried as dipolarophile agents.

erocyclic systems, lies in the feasibility to carry out two con- Heating a mixture of N-benzylidenebenzylamine (1a),
secutive reactions leading to ring formation as a one-pot CBr2F2, lead powder, tetrabutylammonium bromide, and a
procedure. 1,3-Dipolar cycloadditions of azomethine ylides twofold excess of benzaldehyde in dichloromethane fol-
derived from imines and dihalocarbenes are exemplified in lowed by chromatographic separation gave two dia-
the literature by reactions of iminiodichloromethanides, stereomeric oxazolidinones 2a and 3a (Scheme 1) in 25 and
which are versatile intermediates in the synthesis of highly 14% isolated yield, respectively. Analogous reaction of ethyl
functionalized pyrrole[2] [3] [4] [5], pyridine[2] [5], pyrrolidine[6], benzylidene glycinate (1b) leads to nearly the same product
indolizine[7], pyrroloisoquinoline[8] derivatives, etc. How- ratio, but the combined yield of isomers 2b and 3b is appre-
ever, these reactions of iminiodichloromethanides all in- ciably lower (25%), probably because of the thermal insta-
volve only two types of dipolarophilic agents: alkenes and bility of the starting imine. Reaction of ylide 4c, generated
alkynes. Attempts to accomplish addition of these inter- by addition of difluorocarbene to imine 1c, with benzal-
mediates to a C5O bond in order to obtain oxazolidine dehyde, affords a mixture of the isomeric oxazolidinones 2c
derivatives failed as carbonyl compounds much more read- and 3c in a ratio of ca. 2:1 and an overall yield of 37%.
ily react with the precursor of dichlorocarbene, trichlorome- Increasing the reaction time above 8 h reduces the yield of
thyl anion, than with the ylide[9]. Recently we have reported the products considerably. Thus, when the reaction mixture
the generation and 1,3-dipolar cycloadditions of iminiodi- was heated for 24 h compounds 2c and 3c were obtained in
fluoromethanides derived from difluorocarbene and imines, 5% yield each.
to alkenes[10]. In this paper we present experimental data

We also succeeded in obtaining oxazolidinones 2d and 3don the 1,3-dipolar cycloadditions of iminiodifluoromethan-
by reaction of imine 1c with difluorocarbene in the presenceides to carbonyl compounds as the first successful cycload-
of phthalaldehyde, involving intermediate addition of ylidedition of iminiodihalogenomethanides to a C5O bond, as
4c to only one of the carbonyl groups of the dipolarophile.well as the regio- and stereochemical features of this reac-
Along with aromatic aldehydes, a representative of the ali-tion.
phatic series, acetaldehyde, was also examined as di-
polarophile in this reaction. Ylide 4a was allowed to reactResults and Discussion
with a twofold excess of acetaldehyde, giving rise to a 1:1Iminiodifluoromethanides were generated by the reaction
mixture of oxazolidinones 2e and 3e in an overall yield ofof imines with difluorocarbene, obtained by reduction of
43%.dibromodifluoromethane with lead in the presence of tetra-

butylammonium bromide[11]. In the present investigation The structures of the synthesized oxazolidinones 2 and 3
were assigned on the basis of the spectral data. The 1Halkylimines of benzaldehydes 1a2c and benzophenone, 9
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Scheme 1 Glycine derivative 15 reacts under similar conditions in a

more complex manner, yielding along with the cycload-
dition product oxazolidinone 14 (25%), difluoromethylaziri-
dine 12 (11%) and aziridine 18 (5%) as well, which could
be easily separated by column chromatography (Scheme 3).
The latter is not very stable, and quantitatively transforms
into the morpholine derivative 21 in chloroform solution in
a few hours. Aziridine 12 is a known compound isolated as
the sole product of the reaction of imine 15 with difluoro-
carbene in the absence of a dipolarophile[15].

Scheme 3

NMR spectra were most informative in determining the
configuration of the products 2, 3. As a consequence of the
deshielding effect of the phenyl groups at C-2 and C-5 the
signals of the protons 2-H and 5-H in the trans-isomer are
shifted downfield by 0.220.3 ppm with respect to the cor-
responding signals of the cis-isomers[12]. On this basis com-
pounds 2 were assigned the trans-configuration and com-
pounds 3 the cis-configuration.

Iminiodifluoromethanide, generated by reaction of di-
Thus, iminiodifluoromethanides 4a2c, 10, and 16, gener-fluorocarbene and imine 1a, adds to acetone to give, after

ated by addition of difluorocarbene to imines of benzal-chromatographic workup, the oxazolidinone 8 in only 3%
dehyde 1a2c and benzophenone 9 and 15, respectively, areisolated yield. The analogous reaction with benzophenone
able to add to the C5O bond of aldehydes to give oxazolid-does not provide the corresponding product, but gives only
ines of the type 5, 6, and 17. Earlier we detected by GC-polymeric material.
MS analogous primary cycloaddition products in the reac-According to the published data[14], ylides derived from
tions of ylide 4a with dimethylmaleate and fumarate[10]. Alldichlorocarbene and benzophenone imines rapidly cyclize
these intermediates proved to be unstable during chromato-to the corresponding aziridines and all attempts to trap
graphic workup on silica gel, undergoing rapid hydrolysisthem by 1,3-dipolar cycloaddition to activated alkenes
to the corresponding oxazolidinones of type 2, 3, 11, andfailed. Therefore it was quite unexpected to discover the
14. In all cases the cycloaddition proceeds with high re-tendency of the analogous difluoromethylides 10, 16 to re-
gioselectivity, providing only one regioisomer. Ylides 4a2cact in a cycloaddition. At the same time, no products re-
derived from benzaldehyde imines add to the C5O bondsulting from a 1,3-cyclization were detected. Ylide 10 gener-
of aldehydes to give both stereoisomers, with preferentialated from difluorocarbene and N-benzhydrylidenebenzyla-
formation of the trans-adduct in the case of aromatic alde-mine (9) readily adds to the C5O bond of benzaldehyde to
hydes as dipolarophile and without any stereocontrol in thegive, after hydrolysis on silica gel, the oxazolidinone 11 in
case of acetaldehyde. In contrast to azomethine ylides de-75% yield (Scheme 2).
rived from other dihalocarbenes, iminiodifluoromethanides
generated from benzophenone imines and difluorocarbene

Scheme 2 show unusual ability to react in a 1,3-dipolar cycloaddition.
According to MNDO calculations, in the ylide Ph2C5
N1(CH3)2C2F2 the phenyl rings are twisted by 85290°
with respect to the C5N12C2 plane, and consequently,
should strongly shield the CPh2 carbon, and thus inhibit
concerted cycloaddition. Nevertheless, the reaction of im-
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90.84 (C-2), 126.27, 127.43, 127.91, 128.17, 128.53, 128.70, 128.75,ines 9 and 15 with benzaldehyde under difluorocarbene-
129.00, 130.24, 135.16, 136.57, 136.74 (aromatic C), 169.97 (C-4).generating conditions gives rise to cycloaddition products
C22H19NO2 (329.4): calcd. C 80.22, H 5.81, N 4.25; found C 80.01,11 and 14, respectively.
H 5.84, N 4.24.The anomalous behavior of C,C-diphenyl-substituted di-

3a: Colorless prisms, m.p. 97299 °C (ether) (ref. [14] 95297°C),fluoroylides is best explained by the possibility of a noncon-
14% yield. 2 IR (CCl4): ν̃ 5 1730 cm21 (C5O). 2 1H NMR: δ 5certed addition to the C5O bond, involving intermediate
3.63 (d, J 5 14.8 Hz, 1 H, CH2), 4.98 (d, J 5 14.8 Hz, 1 H, CH2),formation of zwitterion 20 and its 1,5-cyclization. Such a
5.39 (d, J 5 2.0 Hz, 1 H, 5-H), 5.84 (d, J 5 2.0 Hz, 1 H, 2-H),mechanism of the reaction may be caused by steric hin-
7.027.6 (m, 15 H, aromatic H). 2 13C NMR: δ 5 44.32 (CH2),drance to concerted cycloaddition to the C5O bond of ben-
79.39 (C-5), 90.15 (C-2), 126.61, 127.92, 128.18, 128.48, 128.50,

zaldehyde and by a high barrier to 1,3-cyclization into gem- 128.54, 128.72, 128.90, 130.39, 135.30, 135.91, 135.97 (aromatic C),
difluoroaziridine[14]. Evidence in favor of this mechanism is 170.22 (C-4). 2 MS (70 eV); m/z (%): 329 (0.02) [M1], 238 (22)
provided by the presence of aziridine 18 among the reaction [M1 2 PhCH2], 223 (23) [M1 2 PhCHO], 91 (65) [PhCH1

2 ].
products of imine 15. Formation of 18 most probably oc- 2C22H19NO2 (329.4): calcd. C 80.22, H 5.81, N 4.25; found C

80.20, H 5.84, N 4.27.curs via 1,5-H-shift in zwitterion 20 and subsequent cycliza-
tion of the resulting ylide 19. When ylide 16 has a suffic- Methyl (29R,59R)- (2b) and (29R,59S)-(±)-(49-Oxo-29,59-di-
iently acidic proton in the α-position to the nitrogen, a reac- phenyloxazolidin-39-yl)acetates (3b) were prepared from imine 1b
tion concurrent with the addition at the carbonyl group of and benzaldehyde according to the general procedure.
the dipolarophile occurs that involves a formal 1,3-H- 2b: Pale yellow oil, 15% yield. 2 IR (CCl4): ν̃ 5 1765 cm21

shift [5] [15] to give ylide 13 followed by 1,3-cyclization to azi- (OC5O), 1735 (NC5O). 2 1H NMR: δ 5 3.32 (d, J 5 17.8 Hz,
ridine 12. 1 H, CH2), 3.69 (s, 3 H, CH3), 4.51 (d, J 5 17.8 Hz, 1 H, CH2),

5.57 (d, J 5 2.0 Hz, 1 H, 5-H), 6.38 (d, J 5 2.0 Hz, 1 H, 2-H),We gratefully acknowledge the generous support of this work by
7.227.6 (m, 10 H, aromatic H). 2 13C NMR: δ 5 41.23 (CH2),the German Academic Exchange Service (DAAD). We thank Dr. E.
52.41 (CH3), 79.38 (C-5), 91.21 (C-2), 126.92, 127.52, 128.76,Haupt, Institut für Anorganische und Angewandte Chemie, Uni-
128.79, 129.12, 130.54, 135.90, 136.18 (aromatic C), 168.21 andversität Hamburg, for running several 19F NMR spectra.
170.71 (C5O). 2 MS (70 eV); m/z (%): 311 (2.5) [M1], 238 (18)
[M1 2 CH3CO2CH2]. 2 C18H17NO4 (311.3): calcd. C 69.44, HExperimental Section
5.51, N 4.50; found C 69.21, H 5.54, N 4.37.

General: IR: Carl2Zeiss UR 20. 2 1H NMR: Bruker WM 400
3b: Pale yellow oil, 10% yield. 2 IR (CCl4): ν̃ 5 1765 cm21

(400 MHz), Bruker AC 250 (250 MHz); internal standard TMS
(OC5O), 1740 (NC5O). 2 1H NMR: δ 5 3.33 (d, J 5 17.8 Hz,(δ 5 0) . 2 13C NMR: Bruker WM 400 (100.62 MHz), Bruker AC
1 H, CH2), 3.72 (s, 3 H, CH3), 4.44 (d, J 5 17.8 Hz, 1 H, CH2),250 (62.90 MHz); internal standard CHCl3 (δ 5 77.0) or TMS (δ 5
5.45 (d, J 5 2.0 Hz, 1 H, 5-H), 6.27 (d, J 5 2.0 Hz, 1 H, 2-H),0). 2 19F NMR: Varian Gemini 200 BB (188.143 MHz); external
7.227.6 (m, 10 H, aromatic H). 2 13C NMR: δ 5 41.57 (CH2),standard CFCl3. All NMR spectra were measured in CDCl3 unless
52.43 (CH3), 79.25 (C-5), 90.28 (C-2), 126.86, 128.04, 128.26,otherwise stated. 2 MS: 311 A Varian MAT, 70 eV. 2 Elemental
128.59, 128.67, 129.10, 135.39, 135.55 (aromatic C), 168.33 andanalyses: Hewlett2Packard 185 B and Carlo Erba EA 1108
171.13 (C5O). 2 MS (70 eV); m/z (%): 311 (4) [M1], 238 (18) [M1

CHN-analysers.
2 CH3CO2CH2]. 2 C18H17NO4 (311.3): calcd. C 69.44, H 5.51, N

All reactions were carried out in dried solvents under nitrogen or 4.50; found C 69.39, H 5.58, N 4.42.
argon, using rigorously dried glassware. Column chromatography:

(2R,5R)- (2c) and (2R,5S)-(±)-2,5-Diphenyl-3-(trimethylsilyl-silica gel 60, 40263 µm (Merck) and silica gel LS 5/40 (Chemapol);
methyl)oxazolidin-4-ones (3c) were prepared from imine 1c andeluent petroleum ether/diethyl ether.
benzaldehyde according to the general procedure.

Synthesis of Starting Imines: 1b 2 ref. [16], 1c 2 ref. [17], 9 2 ref. [18]

2c: Pale yellow oil, 25% yield. 2 IR (CCl4): ν̃ 5 1720 cm21 (C5and 15 2 ref. [19].
O). 2 1H NMR: δ 5 0.00 (s, 9 H, CH3), 2.13 (d, J 5 15.3 Hz, 1

General Procedure. A flask was charged in succession with lead H, CH2), 3.07 (d, J 5 15.3 Hz, 1 H, CH2), 5.50 (d, J 5 2.3 Hz, 1
powder (10 mmol), tetrabutylammonium bromide (20 mmol), di- H, 5-H), 6.11 (d, J 5 2.3 Hz, 1 H, 2-H), 7.027.6 (m, 10 H, aromatic
chloromethane (25 ml), imine (5 mmol), dibromodifluoromethane H). 2 13C NMR: δ 5 21.52 (CH3), 31.66 (CH2), 78.89 (C-5), 93.02
(20 mmol) and a carbonyl compound [benzaldehyde (10 mmol), (C-2), 126.20, 127.36, 128.51, 128.64, 129.07, 133.51, 136.94, 136.97
acetaldehyde (10 mmol), phthalaldehyde (6 mmol), acetone (40 (aromatic C), 169.25 (C-4). 2 MS (70 eV); m/z (%): 325 (0.02)
mmol) or benzophenone (20 mmol)]. The flask was then tightly [M1], 310 (3) [M1 2 CH3], 219 (42) [M1 2 PhCHO], 73 (60) [SiMe
stoppered. The mixture was stirred with a magnetic stirrer at 50 C 1

3 ]. 2 C19H23NO2Si (325.5): calcd. C 70.11, H 7.12, N 4.30; found
until all the lead was consumed (8 to 30 h). The solvent was re- C 69.88, H 7.05, N 4.34.
moved under reduced pressure and the residue was separated by

3c: Pale yellow oil, 12% yield. 2 IR (CCl4): ν̃ 5 1720 cm21 (C5silica gel chromatography.
O). 2 1H NMR: δ 5 0.04 (s, 9 H, CH3), 2.23 (d, J 5 15.2 Hz, 1

(2R,5R)- (2a) and (2R,5S)-(±)-3-Benzyl-2,5-diphenyloxazolidin- H, CH2), 2.88 (d, J 5 15.2 Hz, 1 H, CH2), 5.35 (d, J 5 1.5 Hz, 1
4-ones (3a) were prepared from imine 1a and benzaldehyde accord- H, 5-H), 5.97 (d, J 5 1.5 Hz, 1 H, 2-H), 7.127.5 (m, 10 H, aromatic
ing to the general procedure. H). 2 13C NMR: δ 5 21.26 (CH3), 32.10 (CH2), 79.31 (C-5), 92.39

(C-2), 126.70, 128.20, 128.40, 128.48, 128.97, 130.36, 136.25, 136.432a: Colorless needles, m.p. 95297 °C (pentane/ether), 25% yield.
2 IR (CCl4): ν̃ 5 1730 cm21 (C5O). 2 1H NMR: δ 5 3.57 (d, (aromatic C), 169.50 (C-4). 2 MS (70 eV); m/z (%): 325 (0.3) [M1],

310 (1.5) [M1 2 CH3], 219 (69) [M1 2 PhCHO], 73 (85) [SiMe1
3 ].J 5 14.8 Hz, 1 H, CH2), 5.06 (d, J 5 14.8 Hz, 1 H, CH2), 5.60 (d,

J 5 2.0 Hz, 1 H, 5-H), 5.95 (d, J 5 2.0 Hz, 1 H, 2-H), 7.027.5 2 C19H23NO2Si (325.5): calcd. C 70.11, H 7.12, N 4.30; found C
69.85, H 7.11, N 4.34.(m, 15 H, aromatic H). 2 13C NMR: δ 5 43.90 (CH2), 79.18 (C-5),
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(29R,59R)- (2d) and (29R,59S)-(±)-2-[49-Oxo-29-phenyl-39- 136.43, 139.15, 139.60 (aromatic C), 171.28 (C-4). 2 MS (70 eV);

m/z (%): 405 (1) [M1], 328 (24) [M1 2 Ph], 91 (100) [PHCH1
2 ], 77(trimethylsilylmethyl)oxazolidin-59-yl]benzaldehydes (3d) were pre-

pared from imine 1c and phthalaldehyde according to the general (55) [Ph1]. 2 C28H23NO2 (405.5): calcd. C 82.94, H 5.72, N 3.45;
found C 82.92, H 5.75, N 3.28.procedure. 2d: Pale yellow oil, 3% yield. 2 IR (CCl4): ν̃ 5 1720

cm21 (CC5O, NC5O). 2 1H NMR: δ 5 0.00 (s, 9 H, CH3), 2.17
Ethyl (4-Oxo-2,2,5-triphenyloxazolidin-3-yl)acetate (14), Ethyl 1-(d, J 5 15.3 Hz, 1 H, CH2), 3.06 (d, J 5 15.3 Hz, 1 H, CH2), 6.14

(Difluoromethyl)-3,3-diphenylaziridine-2-carboxylate (12) and Ethyl(d, J 5 2.6 Hz, 1 H, 5-H), 6.51 (d, J 5 2.6 Hz, 1 H, 2-H), 7.228.0
1-[(1,1-Difluoro-2-hydroxy-2-phenyl)ethyl]-3,3-diphenylaziridine-2-(m, 19 H, aromatic H), 10.35 (s, 1 H, OC2H). 2 13C NMR: δ 5
carboxylate (18) were prepared from imine 15 and benzaldehyde21.54 (CH3), 31.81 (CH2), 75.17 (C-5), 93.14 (C-2), 126.31, 127.18,
according to the general procedure. 2 14: Colorless prisms, m.p.128.71, 129.12, 130.33, 131.59, 133.73 134.17, 136.76, 138.62 (aro-
78280 °C (pentane/ether), 25% yield. 2 IR (CCl4): ν̃ 5 1770 cm21

matic C), 168.06 (C-4), 191.30 (HC5O). 2 MS (70 eV); m/z (%):
(OC5O), 1745 (NC5O). 2 1H NMR: δ 5 1.05 (t, J 5 7.1 Hz, 3353 (7) [M1], 338 (4) [M1 2 CH3], 247 (22) [M1 2 C6H5(CHO)],
H, CH3), 3.82 (m, 2 H, OCH2), 3.89 (d, J 5 17.3 Hz, 1 H, NCH2),77 (17) [Ph1], 73 (100) [SiMe1

3 ]. 2 C20H23NO3Si (353.5): calcd. C
4.47 (d, J 5 17.3 Hz, 1 H, NCH2), 5.28 (s, 1 H, 5-H), 7.227.6 (m,67.96, H 6.56, N 3.96; found C 67.72, H 6.59, N 3.91.
15 H, aromatic H). 2 13C NMR: δ 5 13.84 (CH3), 43.14 (NCH2),

3d: Pale yellow oil, 10% yield. 2 IR (CCl4): ν̃ 5 1720 cm21 61.35 (OCH2), 78.27 (C-5), 97.67 (C-2), 127.18, 128.16, 128.18,
(CC5O, NC5O). 2 1H NMR: δ 5 0.05 (s, 9 H, CH3), 2.23 (d, 128.39, 128.53, 128.67, 128.90, 129.16, 129.39, 135.63, 135.89,
J 5 15.3 Hz, 1 H, CH2), 2.92 (d, J 5 15.3 Hz, 1 H, CH2), 6.04 (d, 140.01 (aromatic C), 166. 72 (C5O), 171.01 (C5O). 2 MS (70 eV);
J 5 2.0 Hz, 1 H, 5-H), 6.44 (d, J 5 2.0 Hz, 1 H, 2-H), 7.028.2 m/z (%): 401 (0.3) [M1], 356 (0.3) [M1 2 EtO], 324 (100) [M1 2
(m, 19 H, aromatic H), 10.32 (s, 1 H, OC2H). 2 13C NMR: δ 5 Ph]. 2 C25H23NO4 (401.5): calcd. C 74.80, H 5.77, N 3.49; found
21.30 (CH3), 32.24 (CH2), 75.24 (C-5), 92.29 (C-2), 126.71, 128.11, C 74.76, H 5.81, N 3.52. 2 12: M.p. 96298 °C (ether/pentane)
128.63, 129.01, 130.47, 131.75, 133.75, 134.21, 136.05, 137.43 (aro- (ref. [15] 94.5296 °C ), 11% yield. 2 13C NMR: δ 5 13.72 (CH3),
matic C), 168.51 (C-4), 191.51 (HC5O). 2 MS (70 eV); m/z (%): 43.79 (d, JC2F 5 3 Hz, C-2), 55.94 (d, JC2F 5 5 Hz, C-3), 61.33
353 (5) [M1], 247 (22) [M1 2 C6H5(CHO)], 77 (32) [Ph1], 73 (100) (CH2), 116.27 (dd, JC2F 5 246, 243 Hz, CF2), 127.79, 127.96,
[SiMe1

3 ]. 2 C20H23NO3Si (353.5): calcd. C 67.96, H 6.56, N 3.96; 128.06, 128.92, 128.97, 129.73, 135.46, 137.61 (aromatic C), 166.16
found C 67.75, H 6.45, N 3.89. (C5O). 2 18: Colorless prisms, m.p. 100 °C dec. (ether/pentane),

5% yield. 2 IR (CCl4): ν̃ 5 3500 cm21 (OH), 1750 (C5O). 2 1H(2R,5R)- (2e) and (2R,5S)-(±)-3-Benzyl-5-methyl-2-phenylox-
NMR (C6D6): δ 5 0.60 (t, J 5 7.1 Hz, 3 H, CH3), 3.66 (m, 2 H,azolidin-4-ones (3e) were prepared from imine 1a and acetaldehyde
OCH2), 3.92 (d, J 5 5.1 Hz, 1 H, OH), 3.97 (d, J 5 2.0 Hz, 1 H,according to the general procedure. 2 Pale yellow oil, 43% com-
2-H), 5.12 (ddd, JHF 5 5.6, 14.3 Hz, JHH 5 5.1 Hz, 1 H, HOC2H),bined yield (mixture 1:1). 2 IR (CCl4): ν̃ 5 1730 cm21 (C5O). 2
6.927.6 (m, 15 H, aromatic H). 2 13C NMR ([D6]acetone): δ 5MS (70 eV); m/z (%): 267 (0.5) [M1], 190 (10) [M1 2 Ph], 176 (81)
14.20 (CH3), 45.89 (C-2), 55.81 (C-3), 61.33 (CH2), 76.05 (t, JCF 5[M1 2 PhCH2], 91 (100) [PhCH1

2 ]. 2e: 1H NMR: δ 5 1.49 (d, J 5
31.7 Hz, C2OH), 124.17 (dd, JCF 5 277, 248 Hz, CF2), 128.13,7.1 Hz, 3 H, CH3), 3.52 (d, J 5 15.0 Hz, 1 H, CH2), 4.72 (qd, J 5
128.46, 128.52, 128.84, 128.91, 129.01, 129.05, 130.99, 138.46,7.1, 2.5 Hz, 1 H, 5-H), 5.04 (d, J 5 15.0 Hz, 1 H, CH2), 5.73 (d,
138.81, 140.27 (aromatic C), 167.16 (C5O). 2 19F NMR (Et2O):J 5 2.5 Hz, 1 H, 2-H), 7.027.5 (m, 10 H, aromatic H). 2 13C
δ 5 297.1 and 289.9 (ABq, JFF 5 191.7 Hz, JHF 5 14.3). 2 MSNMR: δ 5 17.62 (CH3), 43.63 (CH2), 74.16 (C-5), 89.76 (C-2),
(70 eV); m/z (%): 423 (0.6) [M1], 378 (0.6) [M1 2 EtO], 350 (20)126.22136.7 (aromatic C), 172.34 (C-4). 2 3e: 1H NMR: δ 5 1.59
[M1 2 CO2Et], 77 (73) [Ph1]. 2 C25H23NF2O3 (423.5): calcd. C(d, J 5 6.6 Hz, 3 H, CH3), 3.54 (d, J 5 14.8 Hz, 1 H, CH2), 4.50
70.91, H 5.47, N 3.31; found C 70.91, H 5.45, N 3.32.(qd, J 5 6.6, 2.0 Hz, 1 H, 5-H), 4.94 (d, J 5 14.8 Hz, 1 H, CH2),

5.68 (d, J 5 2.0 Hz, 1 H, 2-H), 7.027.5 (m, 10 H, aromatic H). 2 Ethyl 2,2,6-Triphenyl-5-oxomorpholine-3-carboxylate (21). Com-
13C NMR: δ 5 17.99 (CH3), 43.87 (CH2), 74.46 (C-5), 89.94 (C- pound 21 was obtained quantitatively, by keeping the aziridine 18
2), 126.22136.7 (aromatic C), 172.34 (C-4). 2 C17H17NO2 (267.3): in CDCl3 solution for 2 days. Colorless prisms, m.p. 2102212 °C
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169.24 (C5O), 170.22 (C5O). 2 MS (70 eV); m/z (%): 328 (1) [M1aromatic H). 2 13C NMR: δ 5 23.18 (CH3), 25.12 (CH3), 43.76
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