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Abstract. Enantiomerically pure hydroxy substituted triazolopyridazine Sa was obtained in one pot
under mild conditions by reaction of (+)-(R)-(1E,3E)-1-(p-tolylsulfinyl)-1,3-pentadiene and 4-methyl-
1,2,4-triazoline-3,5-dione in the presence of P(OMe);. The proc&ss involved a tandem Diels-Alder
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dienophiles’ and sulfinyl dienes.? In the latter, when the sulfoxide is situated at C-2 of the butadiene system,
cycloadditions occur in a highly diastereoselective manner, but synthetic applications of the resulting adducts
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adducts resulting from the highly diastereoselective cycloadditions evolve through a sulfoxide-sulfenate

rearrangement, allowing the ready elimination of the sulfinyl group, **° giving easy access to highly

these processes remained unexplored due to the low reactivity of these dienes, which require high pressures or

very long reaction times to complete the cycloaddition. In order to overcome this limitation we thought of

neino hichly raactiva di
WUOLiLE LgILYy réaciive ¢

heterodienophile, which is known to be strongly reactive towards dienes in comparison with homodienophiles
of similar structure such as N-methylmaleimide (NMM). Besides the synthetic interest, this reaction would

a topic scarcely studied.” We
report herein® the efficient one-pot formation of triazolopyridazine carbinol 5a by reaction between [(S)R]-
(1E,3E)-1-p-tolylsulfinyl-1,3-pentadiene 1° and 2a which occurred in the presence of a thiophilic agent
P(O.l' ) 10 tthuEA; a ll;sll

rearrangement/sulfenate trapping.

The reaction between 1 and 2a took place under very mild conditions (CH,Cl,, -10°C, 2 h) affording

the allylic sulfoxide (Scheme 1). In similar conditions sulfinyldiene 1 did not react with NMM* 2b, being

necessary a high excess of dienophile and a very long reaction time (20 days at rt, Scheme 1) to complete the

= vy ~va 1ced rom these results.
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was present in the reaction with heterodienophile 2a whereas the initial sulfinyl cycloadduct 3b could be

isolated as the major component of the reaction mixture starting from 2b. This could be due to the lower

Qfahthfv of the hemithioaminal S-oxide structure present in the hetero adduct 32 compared to that of the
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sulfoxide 3b.
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Scheme 1

standing at room temperature we observed a siow evoiution into a mixture of compounds.’? The treatment of

compound 4a with the thl()phlllc agent P(OMe); yielded cyclohexenol Sa in high yield. When the cycloaddition

between 1 and 2a was carried ou e presence of P(OMe);, com

nound Sa was directlv formed and could be

npo directly formed an
isolated in 91% overaii yield.

The structure of 4a and 5a was established on the base of their NMR parameters.”” The cis-

£

arrangement of the methy! group and the OH (in Sa) or the OSTol (in 4a) was deduced from the value of the
s s s = - . - A mw % pmas o o les v 23

vicinal coupling constant Js¢ (* 6.2 Hz). The absolute configuration at C-6 was established as § by "H-NMR

studies of its (R)- and (S)-MTPA esters.' Taking into account the suprafacial course of the

sulfoxide-sulfenate rearrangement we can conclude that the absolute configuration of the non detectable

cycloadduct 3a is that depicted in Scheme 1. In order to explain the high stereoselectivity of the reaction we
assume that the sulfinyl oxygen must adopt the s-frans conformation with respect to the dienic system in order
ulsion with the carbonvl oxveen of the attackin he-fprndmnnnhﬂe in the
transition state corresponding to its endo approach from the less hindered face of diene (that supporting the

lone electron pair at sulfur).* The high optical purity of Sa (ee > 98%) revealed that both the hetero Diels-Alder

antion and tha enlfavida_cnlfanant
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p-Tol 8' Although the endo character of cycloaddition can not be established directly from the
) \_' structure of Sa, previous results on related systems* suggested such a favored approach.
Ny
(o]
0\\ J Moreover in accordance with our model, the exo approach would give the enantiomer of
7
,)&\ N Sa , decreasing its enantiomeric excess.
Me-N L I L ,
g Studies directed towards the transformation of the resulting substituted
7/ . . . . . . . .
o’ ] [1,2,4]triazolo [1,2a]pyridazine-3,5-dione into optically pure B-hydroxy, y-aminoacids are
Me

being carried out in our laboratorv and thev will be nublished in the du
ing carried out in our laboratory ang they will be pub n a
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S5a, acting as nucleophile and the sulfenate 4a.

All new compounds were characterized on the basis of their IR, "H-NMR and “C-NMR (200
MHz, CDCly) spectral data and elemental analysis and/or MS. 4a: 'H-NMR & 7.33-7.16
(AA'BB system, 4H, p-Tol), 6.70 (dd, 1H ; J=8.2 and 2.0 Hz, H-8), 4.99 (dd, 1H, J=8.2 and 1.1 Hz
H-7), 4.60 ( dc, 1H, J= 6.5 and 5.8 Hz, H-5), 4.40 (ddd, 1H, J= 1.1, 2.0 Hz, H-6), 3
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), 2.30 (s, 3H, CH;-p-Tol), 1.06 (d, 3H, J= 6.5, CHs-C-5). Sa: mp 187-183°C
7

[a]p® = -108 (c= 0.36, CHCl;) '"H-NMR & 6.83 (dd, 1H, J=8.2 and 1.
2.2 d

3.11 (s, 3H, CHs-N), 2.04 (d, 1H, J= 7.3, OH), 1.28 (d, 3H, J=6.5, CH,-C-5). "C-NMR : 151.5 (20),
117.6, 106.9, 64.5, 51.7,25.2, 11.2
a) Dale J. A ; Mosher, H. S. ;J Am Chem. Soc. 1973, 95, 512, b) Yamaguchi, S. In Asymmetric
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Synthesis , Morrison, J. D. Ed. ; Academic Press, New York, 1983 ; Vol.



