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The effect of substitution on the yield of high-spin nitrenes in the photolysis of 3-(2,6-diazidopyridin-4-yl)-3-azatricyclo[3.2.1.024]-
octane derivatives at a cryogenic temperature in inert matrices is described.

In recent years, there has been considerable progress in tBenilar effects were observed earlier for other triplet pyridyl-2-
study of high-spin nitrenes as models for molecular electroniaitrenest® Interestingly, there is no indication of the quintet
behaviou’ The attention was focused on the exploration of thedinitrene formation fron2c. This shows that the formation of
effects of geometry and bond connectivity in nitrenes on theidc is inefficient in this case. B3LYP/6-31G* computatidis-
spin states and EPR characteristiés. the same time, almost dicate that the ground state 4¢ should still be a quintet by
nothing is known about the effect of substituents on the yieldbout 29 kJ mot, so the lack of a quintet spectrum is presum-
of high-spin nitrenes in the photolysis of polysubstituted arylably not due to a change in the ground state spin multiplicity
azides. Such azides do not undergo undesirable ring exp&nsiog®ing from4a to 4c. The EPR spectrum dfb [Figure 1¢)]
upon irradiation and therefore can be considered as the maspresents an intermediate behaviour between tHat afidlc,
promising precursors of high-spin nitrenes. This work dealsince it contains a broad upfield peak from presumed nitrenes
with an EPR study of open-shell products formed by photolysi2b and3, as well as weak signals at 1047 and 3233 G attribut-
of diazidesla—c in a cryogenic marix. able to quintet dinitrenéb. The appearance of the upfield peak
is similar to an analogous peak observed in the photoly&a of

Presumably, only small amounts of the nitrento to the CN
group are formed, but enough to give the observed small quintet
peak.
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The results clearly indicate that the progressive introduction

RAAL R RAAL Rl _A_CN of cyano groups into the 3- and 5-positions of 2,6-diazido-
| v | + | pyridines disfavours the preparation of high-spin products. This
Z Z Z effect most probably results from an enhanced photolability of

intermediate®b,c and3, which more readily undergo fragmen-
tation* of the pyridine ring rather than produce quintet dinitrenes
4b,c. Similar problems have recently been observed on an
attempt to prepare high-spin products from cyanuric trigide.
Obviously, the higher the percentage of nitrogen atoms in the
molecules of nitrenes, the lower the stability. At the same time,
the high yield of quintet dinitrenda from la [Figure 1p)]

-

a R'=R=Cl N N 5 demonstrates that readily available chlorine-substituted aromatic
b R'=Cl, R =CN R R polyazides can be successfully used for the synthesis of novel
¢ R'=R=CN J|\ P magnetic organic materials.
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The synthesis of diazideka—c was described earliérThe
irradiation of diazidela in a degassed frozen 2-methyltetra- References
hydrofuran (MTHF) solution for 5 min with a xenon arc lamp 1 (a) H. lwamura and S. Muratadol. Crvst. Lia. Crvst 1989 176, 33:
(Pyrex filtered, > 300 nm) at 77 K led to .the appearance Of. an ((b; H. lwamura, N. Nakamuraa:AN. Kog);/a anqu. S);sthl. C’rys?.' Liq’.
EPR spectrum (Figure 1). By analogy with previously studied cryst sci. Technol., Sect, 2992,218 207; €) P. M. Lahti, M. Minato
pyridylnitrenesy-7 a strong signal at 6900 G can be assigned t0 and C. Ling,Mol. Cryst. Lig. Cryst 1995,271, 147 and references
triplet 2-nitrenopyridine2a with the zero field splitting (zfs) therein; @) T. Ohana, M. Kaise, S. Nimura, O. Kikuchi and A. Yabe,
parameterdi/hc = 1.02 cm! and E/h¢ = 0.003 cml. Chem. Lett 1993, 765.

The other signals in the spectrum are attributable to quintét R. S. Kalgutkar and P. M. Lahtl, Am. Chem. Sqc1997,119, 4771 and
dinitrene4a with the following zfs parameters assigned by an_ references therein.
eigenfield simulation:S=2, P/hq = 0.257 cmt and F/hd= 3 @ O.L.Chapmanand J.-P. LeRouxAm. Chem. Sqcl 978,100 282;
0.052 cm. For aromatian-dinitrenes, the quintet zf3-value (b) J. C. Hays and R. S. Sheridah,Am. Chem. Sqc1990,112 5881;

; R h . (c) G. B. Schuster and M. S. Platdv. Photochem1992,17, 69.
typically is significantly smaller, with a major peak at about ,

. ) a) S.V.Chapyshevkhim. Geterotsikl. Soedin 1993, 1560 Chem.
3000 G rather than the peak at about 3300 G, just upfield of a,&étemcyd, l():{)mde(Engl. Transl), 1993, 22, 1426]; b)¢3- V.

radical peak ayj ~ 2° The higherD-value forda is apparently Chapyshev and V. M. Anisimokhim. Geterotsikl. Soedin1997, 1521

due to the effect of the pyridine nitrogen on the intramolecular [Chem. Heterocycl. CompdEngl. Transl), 1997, 33, 1315]; €)
exchange interaction between electrons in two nitrene units. S. V. Chapyshewlendeleev Commuri999, 164.

Figures 14) and 1b) show the simulated and experimental 5 E. WassermarRrog. Phys. Org. Chem1971,8, 319.

EPR. spectra, respectl_\/ely._ . T Computations were carried out using the B3LYP density functional with

_ Diazides1b,c were irradiated under the same conditions asne 631G+ basis set, optimising the quintet and triplet states separately
in the case ota. Only a very weak EPR signal of .t”p|et nitrene yjith the program Gaussian-98 for Silicon Graphics compfter

2c at aboutlp/nd = 1.05 cm! was detected frorhc [Figure 1€)]l.  + According to an FTIR stud of the photolysis ofcin argon at 7 K,

The higherD-value for2c compared to that fd2a is explained  this diazide forms nitrenc in < 1% yield. This is obviously the reason
by the effect of the two strong electron-withdrawing CN groupsfor the low intensity of the EPR signal 2¢ [Figure 1€)].

Mendeleev CommunicationElectronic Versionlssue 2, 2000 (pp. 83-124)


http://www.turpion.org/info/lnkpdf?tur_a=mc&tur_y=1999&tur_v=9&tur_n=4&tur_c=1129

@

(b)

©

) T T

{_\/\//_,_,_ﬂ
N
L 1 I 1 1 I 1 I 1 I 1 I 1 1 I 1 1 I 1 1
0 2000 4000 6000 8000 10000

Field/G

Figure 1 (a) Simulated EPR spectrum for a randomly oriented system

with S= 2, P/hd = 0.257 cm?, [E/hc| = 0.052 cm?; (b) EPR spectrum from
the photolysis of diazidda (v,=9.562 GHz) at 77 K in a 2-methyl-
tetrahydrofuran glassel EPR spectrum from the photolysis of diazide
(vo=9.562 GHz) at 77 K in a 2-methyltetrahydrofuran glash; EPR
spectrum from the photolysis of diazidlb (v, =9.569 GHz) at 77 K in a

2-methyltetrahydrofuran glass. The arrow indicates the quintet peak in the
inset for 3000-3500 G. N is the triplet nitrene peak, Q is the quintet
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dinitrene peak and R is the radical peak.
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