390 J. CHEM. RESEARCH (S), 2000

SHORT PAPER J. Chem. Research (S),
2000, 390-391

Intramolecular cycloadditions of unsaturated

nitrilimines containing a sulfinyl group

Gianluigi Broggini?, Luca Bruché*®, Alessandra FarinaP, Stefano
Valdo Meille®, Giorgio Moltenia and Gaetano Zecchi?

aDipartimento di Chimica Organica e Industriale, Universita degli Studi di Milano, via Golgi 19,
20133 Milano, Italy

bDjpartimento di Chimica, Politecnico di Milano, via Mancinelli 7, 20131 Milano, Italy

The intramolecular 1,3-dipolar cycloaddition of nitrilimines 3 allowed the obtainment of 4H-pyrazolo[5,1-cl[1,4]ben-
zothiazine S-oxides 4 and 5.

Intramolecular nitrilimine cycloadditions to multiple bonds excess of triethylamine in boiling benzene. The starting mate-
have been shown to constitute an efficient and versatile souragal disappeared after 5 h, and only the tricyclic proddetsd

of multi-ring heterocycle$® However, in cases where a 5, respectively, could be isolated in moderate yields. These
thioether function is present in the tether connecting the dipol@roducts clearly arise from a 1,3-dipolar cycloaddition of the
and the dipolarophile moieties, the preferred reaction is thajtrilimine dipole onto the double or the triple carbon-carbon
nucleophilic attack of the divalent sulfur on the carbon atompond. The formation of sulfoxonium ylides of typethat was

of the dipole, thus forming cyclic sulfonium ylides which then predicted on the basis of the reported nucleofilicity of the
rearrange to stable produét©n these grounds, we felt it gyifinyl function® was not at all observed. In the case of com-
interesting to examine whether analogous substrates Coma”b‘ound 4, having two stereogenic centres, only one
ing a sulfinyl group might produce to the corresponding sul-giasterecisomer was obtained. The crystals of the racemate
foxonium ylides. Nitrilimines3a,b were chosen to this  .,ntain water of crystallization that led to the packing based
purpose (Scheme 1). on hydrogen bonding between a water molecule and the

N H COOEt group. The relative stereochemistry of S and C3a was

N 7 ‘N 7 unambiguously determined, proving that the methyl and the
@i N=C—CO0Et M0 /A0 @[ N ecooRt sulfoxide oxygen are in a mutuahti relationship (Fig. 1).

S—CH,R " SO-CH,-R The total diastereoselectivity of the cycloaddition, within

the experimental error limits, constitutes an interesting result
that must be ascribed to the directing effect exerted by the
sulfinyl function. The concerted cycloaddition process
requires the intramolecular approach of the

Teelectron systems in parallel planes. On the other end, the
reacting molecule reasonably assumes a preferred conforma-
tion where the sulfinyl oxygen and the methyl group minimize

8 4 their mutual steric interactions. As a consequence, the transi-
tion stateA depicted in Fig. 2 is the most accessible, thus jus-
b tifying the stereoselective formation of cycloadddct
It is well known that sulfoxides, both in racemic and

in enantiopure form, can exert a good stereocontrol in a wide
variety of reactiongamong which Diels-Aldérand 1,3-dipo-

lar® cycloadditions occupy a prominent place. However, while
some examples of reactions of vinyl and allyl sulfoxides with

N.
§N
[ I +)\
S COOEt

rcs o nitrones or nitrile oxides are report&tlthis is, to the best of
® our knowledge, the first example involving a nitrilimine.
6 Further experiments on this topic, namely on intermolecular

TEA = triethylamine

Scheme 1

Results and discussion

Hydrazonoyl chloride®a,b were obtained in good yield by
reaction of their precursofis,* with hydrogen peroxide in
controlled conditions, in order to avoid further oxidation to
sulfones® Thein situ generation of nitrilimine§a,bwas per-
formed by treating the hydrazonoyl chlorid2sa,b with an

o) @ﬂ

* To receive any correspondence.
T This is a Short Paper, there is therefore no corresponding material i
J Chem. Research (M). Fig. 1 ORTEP view of compound 4
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Fig. 2 Transition states for the formation of cycloadduct 4
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reflections (4.4 9 < 68.0) 2578 were independent (R 0.0656).

Data were collected with a Siemens P4 diffractometer and corrected
for Lorentz, polarization and decay effects (three standard reflections
were measured every 100 reflections), while no absoption correction
was applied. The structure was solved by direct methods (SfR97)
and refined on ¥ (SHELXL-97)2 All non-hydrogen atom were
refined with anisotropic thermal parameters. Hydrogen atoms were
inserted at calculated position and refined in the riding mode.
wR2=0.1525 and R1 = 0.0561 [for 2070 reflections withol(g,
GoF=1.068 for 199 parameters. A final difference Fourier map
showed no residual density below —0.343 or above 0.5323e A
Crystallographic data (excluding structure factors) for the structure
reported in this paper have been deposited with the Cambridge
Crystallographic Data Centre as supplementary publication no.
CCDC-149453. Copies of the data can be obtained free of charge on
application to CCDC, 12 Union Road, Cambridge CB2 1EZ, UK

cycloadditions between vinyl sulfoxides and nitrilimines, are (fax: (+44)1223-336-033; e-mail: deposit@ccdc.cam.ac.uk).

under study and will be reported in due course.

Experimental
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Mps were obtained using a Bichi apparatus and are uncorrected. IR

spectra were taken with a Perkin-Elmer 377 spectrophotoriter.

NMR spectra were recorded with a Varian EM-390 instrument in
CDCl, solutions using SiMgas an internal standard. Mass spectra

were taken on a VG 70 EQ spectrometer. Compofiadswere pre-
pared as described previously.
Synthesis of hydrazonoyl chloridess, b: general procedure- 30%

aqueous hydrogen peroxide (0.28 mol) was added to a solution of

hydrazonoyl chloridda,b (8.0 mmol) in acetic acid (100 ml). After

stirring the mixture at room temperature for 1 h, an ice-water mixture

(400 ml) was added and then the pH was adjustecatd with
NaéCO3. The hydrazonoyl chloridea,b were isolated by filtration
and purified by crystallization from ethanda: yield 77%; m.p.
95°C;v,.,(Nujol) 3140 and 1730 criy 5, 1.46 (3 H, tJ7 Hz, CH,),
3.70 and 3.92 (2 H, AB typd,13 Hz, CHSO), 4.45 (2 H, ¢) 7 Hz,
CH,CH,), 4.8-5.1 (2 H, m, =C}), 6.8-7.6 (3 H, m, ArH), 7.7-7.85
(1 H, m, ArH), 11.5 (1 H, br s, NH)N/z328 (M) (Found: C, 51.02;
H, 5.33; N, 8.45. GH,.CIN,O,S requires: C, 51.14; H, 5.21; N,
8.52). 2b: yield 73%; mp 105°Cy__ (Nujol) 3280 and 1720 cri
8, 1.48 (3 H, t,J 7 Hz, CH), 2.39 ? H, tJ 2.5 Hz, CH), 3.96 and
4.03 (2 H, double AB typel,; 13 Hz,J 2.5 Hz, CHSO), 4.47 (2 H,
g,J 7 Hz, G4,CH,), 6.8-7.9 (4 H, m, ArH), 11.15 (1 H, br s, NH);
m/z312 (M) (Found: C, 50.01; H, 4.10; N, 9.05. #,.CIN,O,S
requires: C, 49.92; H, 4.19; N, 8.96).

Reaction of hydrazonoyl chlorid2a,bwith triethylaminegeneral
procedure:To a solution of hydrazonoyl chlori&a,b (3.0 mmol) in
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