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We report briefly the peouliar behaviour toward dienophiles of tosylazoalkenes, whose

(1)

anhydride in benzene at room temperature gave, in 70-80 % yield, a compound (m.p. 162°)

synthesis has been described recently, Treatment of tosylazooyolohexene (I) with maleic

whioch was shown by analysis to be a 1lsl adduct, The NMR spectrum of the adduct, however,

was not completely consistent with the assumed structure II, sinoe it showed two doublets

at S 6.29 (J = 9 cps) and 4.49 (J = 9 cps), whereas a doublet and a quadruplet would be

expected for protons H3 and H4 of formula II, The chemical shifts also could not be explai

ned easily in terms of structiure II,
R

N/N

R=50,~_H-CHj .

The ohemical and physico-chemical data whioh have allowed us to assign the formula III

to the adduct, a formula which has been confirmed by independent X—ray-structure determina=
tion desoribed in the following comunication, are reported here.

Although the absence of any observed coupling (at 60 and 100 Mcps) between H4 and H4a
{formula II) could still be explained by assuming a diedral angle of 90°, the isolation of
two different adducts from I and phenylmaleimide (mp. 195° and 163°), whose spectra did not
show, in either case, a Quadruplet for H4, made this explanation very unlikely. Moreover,

these two adducts gave, on treatment with NaOH, followed by acidification, a single compound
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(m.p. 214°) which resulted from the addition of one mole of H20 and a proton shift, since
the NMR spectrum no longer showed the downfield signal (see table 2), but only a singlet at
é 5.00. The IR spectrum showed the presence of two NH bands (no NH band was present in the
IR spectrum of the adducts), but the compound was not basic. Using these data, structures
IV and V were postulated, but neither ocould explain the UV spectrum whioh showed a maximum
at A = 291 mu (£ = 9.500-Et0H),
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Likewise, the ireatment of the maleic anhydride adduct with NaOH afforded a dicarboxylic
acidj the addition of water, however, was accompanied by a prototropic shift as shown by the
disappeareance of the downfield doublet and the appearence of a UV absorption maximum at 290
oy (€ = 10,000-EtOH), The ease of rearrangement was even more evident in the case of the
aorylonitrile adductj two compounds were formed as could be seen from the NMR spectrum of
the crude product (CHCN signals at 5.62 (dd) and 5.03 (t)), but they could not be obtained
in pure form since crystallization resulted in the formation of a new compound having an
isolated CH2 group, an NH group and UV maximum at A = 286 mu (€ = 11,500 EtOH),

Since it was apparent that these rearrangements greatly hindered the study of the struc=
ture of the adducts the synthesis of compounds without the pertinent proton and which, therg
fore, could not undergo prototropic shift, was undertaken. Addition of maleic anhydride to
2-methyl-l-tosylazocyclohexene (VI) afforded a 1s1 adduot (mp. 180°), which, however, by
treatment with NaOH gave a dicarboxylic acid similar to that obtained from the adduct of I
with maleic anhydride (A max = 293 mu) (€ = 10,200-EtOH). This result, although negative,
definitely proved that s 1) Cz-oyolohexyl proton (HAa of formula II) was not involved in
the rearrangement s ii) structure II, IV and V were excluded.

Addition of methacrylonitrile to I followed by treatment with H2SO4 yielded two amides,
stable to alkaline and acid treatment and therefore suitable for structure determination.
Catalytic reduction (PtOz-AcOH) of both these amides afforded a dihydro compound which eas=
ily reverted to the starting material by aerisl oxidation or, instantaneously, by treatment
with Hg(OAc)z.

This result can be explained only by assuming that an azo function is present in the ad=

duct which by hydrogenation yields an unstable hydrazo-derivative and the toluensulphonyl
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residue must therefore be bound to carbon and not to nitrogen.

The mechanism of the reaction is under investigation : as a working hypothesis we assume
that tosylazocyclohexene (I), possibly by preliminary dissociation into the diazonium tol=
uensulfinate VII, rearranges to 2-tosyldiazocyclohexane VIII, The latter adds to the acti=
vated double bond of the dienophile to give, according to a general reaotion of aliphatio
diazo-compounds(z), Al-pyrazolines (e.g. formula III), whioh are in perfeot accord with
the NMR spectra s the resonance of the allylic, doubly-activated, H3 is at a low field,
whereas H4 is at a higher field., Furthermore, a double doublet (1 H), in the region of

83.8 - 4,2, which is observed in the spectra of all the adduots of I, can be assigned, ac=
ocording to formula III, to the axial CH-R, coupled with the vicinal CH2; the absence of
these signals in the adduots of VI (CH3 singlet at 8 1.55) confirms the position of the

tosyl residue,
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The observed prototropic shifts in alkaline conditions is also easily understood on the

1
basis of formula III, since it is known that A -pyrazolines easily rearrange to Az-pyrazo-
(3)

lines (IX)(Z); the NMR spectirum and particularly the UV spectrum are in accord with a

Az-pyrazoline structure.

A complete discussion of the NMR spectra and of the stereochemistry of these compounds
will be reported in a later paper. We are at present investigating s 1) the extension of
the reaction to different nucleophiles and to other substrates known to react with diazo=

alkanesjy ii) the preparation of novel spiro-cyclopropanes by pyrolysis of the "adducts".
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TABLE 1
Relevant NMR signalsx of some "adducts" (b}—pyrazolines).
Diene Dienophyle H3 H4 CH-R
I maleic anhydride 6,29 4 J=9 4.49 4 J=9 4.30 dd Jaa-lz Jae-4
I phenylmaleimide
mepe 195° 6,19 4 J=8.5 4.27 d J=8.5 | 4.23 dd Jaa-lo Jae-4
meps 163° 619 d J=8.5 3.27 4 J=8.5 | 4,10 dd Jaa- 9 J&°-5
I metacrylamidexx
mepe 212°-5° 3433 and 1.47 3.80dd J =9 J =3.5
7 - 13.5 aa ae
gem
Mepe 194°=5° 2,82 and 2,60 3.80dd J =10.5 J =3.5
J - 13.5 aa ae
gem
VI maleic anhydride 6,38 4 J=9.5 4.33 d J=9.5 - -

The specira were obtained on a specirometer Varian A 60, in DMSO—d6, using TMS as internal
standard; the chemical shifts are expressed as d and the coupling oconstants in Hz.

* In pyridine—dsa

TABLE 2

2
Relevant NMR signalsx of some A —pyrazolines (VIII).

Rl R2 R3 H4 CH-R
COCH CONHCGH5 H 5.06 8 3.64 dd JaesJee- 6
CQOH COOH H 4,97 = 3.43 dd J aJ &7
ae ee
C H . o . aJ =
N H 2 ?9 d an:73 82 d | 3.55 dd Jae J'ee 7
gem -
COOH COCH CH3 4.83 s - -




