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Abstract-The position of the trifluoroacetyl group in mesoionic 2,3-diaryl-5-imino oxazolines has been disputed. The 

natural abundance “C NMR spectra and the 1,3dipolar cycloaddition product of the mesoionic oxazoline with the 

dimethylacetylenedicarboxylate are compatible with a structure in which the trifluoroacetyl group is bonded lo the 

exocyclic 5-imino nitrogen. 

Cvclisatinn of n-arvlaminonitrile9 ! ifi the nre9p.n~~ nf R However none nf thece nmtrprtk nllrrw~ the ctnlrtllrp _ , - -- _- - - . . _ _ - __,.-._-__-_____ __._ _ r- _I_..__ _. I ---..-._ _, ..-..- -- __._I_ r.-r _..._ 1 _.._..I _.._ -___. “._ 

mixture of trifluoroacetic acid and trifluoroacetic anhyd- of the product to be assigned unambiguously. Thus the 
ride leads to acylated derivatives of mesoionic S-imino absorption band at 3166 cm ’ may correspond to the 
oxazolines. This reaction was first described by Roesler V&-H of structure 3 already reported for related 
and Fleury’ who proposed a C-acylated structure 2 and compounds,‘-5 but may also be explained equally well by 
later by Giitz and Zeile* who assigned a N-acylated the intramolecularely H-bonded vN-H of structure 2. 
structure 3. Various trifluoroacetamides 4-5 and trifluoromethyl- 
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These mesoionic oxazolines are characterized by an IR 
absorption band near 3166 cm-’ and several absorptions 

ketones 6-9 with the corresponding vC0 valnes (cm-‘) 
are compiled as shown. 

between 1654 and 1570cm-‘; the ‘H NMR spectrum It appears that vC0 of C-trifluoroacetyl derivatives can 
shows a non exchangeable proton near 746 ppm. Further- range from 1780 to 1600 cm-‘, whereas N-tritluoroacetyl 
more, hydrolysis under mild acidic conditions yields absorption band is usually situated towards 17OOcm-‘. 
starting nitrile 1. Considering the chemical behaviour in the j-amino 

oxazole series, we have shown that competitive N- and 
C-trifluoroacetylation reactions may occur. Thus, when 

Kaboratoire associC au C.N.R.S. No. 135. cr-acylaminoamides 10 are treated with trifluoroacetic 
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Table 1. “C chemical shifts” and coupling constank’ of 5-imino oxazoline 3a and S-amino 
oxazole 13 

Carbons 38 13 

anhydride, a mixture of oxazoles 11 and 12 is isolated.’ RESULTS AND DWUSSION 

On the other hand, hydrolysis of compounds 11 and 12 
under acidic conditions regenerates the starting amides, 
showing that ring opening and loss of the trifluoroacetyl 
group occur from a N- as well as a C-acylated 
compound.‘.” 

Our studies were performed on the S-iminooxazoline 
obtained from nitrile la (R = CH,; R’ = p02N-C6H4). 

In this paper, we wish to report spectroscopic (‘?Z 
NMR data) and chemical (a l,3-dipolar cycloaddition 
reaction product) proofs which are in agreement with one 
of these two structures. 

“C NMR data. ‘% NMR spectra were recorded in the 
Fourier mode at 25.2 MHz with proton noise and off 
resonance decoupling. The spectra clearly establish 
structure 3a as the correct one, since the signal for C-4 
appears as a doublet in the off resonance spectrum. To 
facilitate complete assignment of the signals, undecoupled 
spectra with sweep widths of 100OHz were recorded. 

3a 

H’ -. IO II 

13 

6 159W 153.52d 
5 159.45’ 144.75’ 

I2 149.32” 148.09’ 
2 147.78h 153.19 

10 13040 (171) 126.51 (169) 
9 126.71* 131.73’ 

11 124.36 (173)” 124.55 (172)” 
7 117.82 (288) 115.38 (287) 
4 107.48 (215)” 115.98 (210) 
8 36.82 (not measured) - 

‘At 25.2 MHz, DMSOd6 solution, in ppm (2 0.05 ppm) downfield from internal TMS; ’ in 
parenthesis ‘J in Hz accurate to 20.5 Hz, ‘J. ‘J and ‘J in footnotes; c2J (C, F) = 33 Hz; d2J (C, 
F) = 39 Hz; “J(C, F) = 1.5 Hz; ‘J(C, at) = 12.5 Hz; “J(C, F) = 0 Hz; *J(C, H.) = 15 Hz; “*J(C, 
H,,) = 3 Hz; ‘J (C, H,,) = 9 Hz; h3J (C, H,o) = 4 Hz; ‘J (C, R) = 8 Hz; ‘J (C, H,) < 1 Hz; “J (C, 
H,,) = 4 Hz: ‘J (C, H.) = 12 Hz; “J (C, H,,) = 7 Hz; “J (C, H,,) = 8 Hz; “J (C, H,,) = 7.5 Hz; 
“‘J (C, H,,) = 5 Hz; “‘I (C, H,,) = 4 Hz: “J (C, HB) = 3.5 Hz. 
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Chemical shifts and “C,H coupling constants of 3a are 
given in Table 1 together with the values for the known 
oxazole 13.” 

The “C,H coupling constants given in the Table 1 are 
directly measured from line splittings of the spectra. No 
attempt was made to analyze the carbon spectra of the 
pnitrophenyl rings, whose proton spectra are strongly 
coupled. The values of these couplings given in the Table 
I are therefore approximate but can be used with 
confidence as an aid in the assignment of carbon signals. 

Assignment of the proton bearing carbons C-8, C-4, 
C-IO and C-l 1 is straightforward and requires no further 
comment. Likewise C-6 and C-7 are easily assigned 
because of their large and characteristic “C, 19F coupling 
constants.” 

The unambiguous differentiation between the signals of 
the quarternary carbons C-2, C-5, C-9 and C-12 is 
achieved by consideration of chemical shifts and “C, H 
coupling constants. Thus, the signals of C-9 and C-12 
show the expected triplet splittings of about 8 Hz, caused 
by vicinal coupling with the aromatic protons; C-12 shows 
an additional triplet splitting (3 Hz) due to geminal 
coupling. 

The signals for C-5 are split by a geminal coupling with 
H-4; in 3a a small “C, 19F coupling (1.5 Hz) is observed, 
which is absent in 13. Finally, the C-2 signals are 
recognized by their vicinal couplings with H-4 and the 
aromatic protons H-IO. 

A comparison of the chemical shifts of 3a and 13 shows 
that large differences occur in the chemical shifts of the 
oxazole ring carbons, C-5 being deshielded by 14.8 ppm in 
3a and C-4 and C-2 being shielded by 8.5 and 5.4ppm 
respectively. 

These results demonstrate that the dipolar structure 3a 
does not completely describe the charge distribution in 
this molecule, but that negative charge is delocalized into 
the oxazole ring according to structures 3’a and 3”a: 

1,3-Dipolur cycloaddifion reaction. For several years, 
I ,3-dipolar cycloaddition reactions involving mesoionic 
ring systems as 1,3-dipoles and various dipolarophiles, 
have been reported in the literature.‘7-‘9 Such reactions 
have been used for the synthesis of a large variety of 
heterocyclic compounds such as: pyrro1es,4.‘8.MZ3 
thiophenes,2*.= pyridone? and pyrazoles.4.u”6 It has been 
shown that the l,3-dipolar cycloaddition reaction pro- 
ceeds through an unstable I: 1 primary adduct which 
rearranges to more stable heterocycles already mentioned 
above, while small molecules are evolved, i.e. carbon 
dioxide,Y~‘R.m.2’~2L carbonyl sulphide,” isocyanates,‘.2’~*2~25 
N-benzoyl N’-phenyl carbodiimide.’ In some cases the 
primary I : 1 adduct has been isolated and well character- 
ized.l.(.2’.?7 When 3a-b were allowed to react with 
dimethylacetylene dicarboxylate (DMAD) in boiling dry 
dioxane, pyrroles 15-b were formed with yields in excess 
of 75%. By analogy with the 1,3dipolar cycloadditions 
mentioned above, the reaction presumably involves initial 
formation of an unstable bicyclic adduct 14 with 
subsequent elimination of trifluoroacetylisocyanate. Pyr- 
role 15a has also been prepared from N- 
paranitrobenzoylsarcosine 16 according to the method 
described by Huisgen et ~1.‘~ 

Structures 15a and 15b were confirmed by their “C 
NMR spectra. Chemical shifts and coupling constants are 
given in Table 2. The carbons of the N-phenyl ring in 1Sb 
were assigned using the characteristic fine structure of the 
signals of the undecoupled spectrum.28 Differentiation 
between C-3 and C-4, and C-6 and C-6’ was not possible, 
since 2Jrcl.HIj = ‘J(C,.H,j and ‘JtCb,H,j = 4J(cs.,HI, in both com- 
pounds (Table 2). 

The present results show that the cyclisation reaction of 
a-acylaminonitriles of type 1 in the presence of 
trifluoroacetic anhydride leads to mesoionic 5-imino 
oxazolines bearing a trifluoroacetyl group on the exocyc- 
lit 5-imino nitrogen atom. l,3-Dipolar cycloaddition 

F~c-co-N=p-pNO_ F6--CO-N=g~OI 
H H @‘CH, 

Ya 
The chemical shifts of C-4 and C-5 are similar to values 

recently reported by Hearn and Potts for methylsydnone 
and related mesoionic compounds.” These authors also 
concluded, that C-4 carries high electron density, in 
agreement with ESCA-investigations and ab initio SCF- 
MO calculations on N-methylsydnone.‘” 

P 

3”a 

reaction with dimethylacetylene dicarboxylate yields 
N-substituted pyrroles via a 1: I bridged adduct across the 
4,2 positions of the mesoionic ring. 

ExpERlMENTAL 
All m.ps were taken in capillaries using a Biichi apparatus. 

Spectral characteristics were determined on the following 
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