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PHOTOCHROMIC BEHAVIOUR OF 2,3-SUBSTITUTED
NORBORNADIENES

VLADIMIR I.MINKIN, VLADIMIR A,.BREN, VLADIMIR A.
CHERNOIVANOV, ALEXANDER D,DUBONOSOV and SERGETY
V.GALICHEV

Institute of Physical and Organic Chemistry, Rostov
State University, Rostov on Don, Russia

Abstract A series of novel 2,3-substituted norbor-
nadienes has been prepared, Under UV- and Vis-irradi-
ation in isopropanol and acetonitrile compounds un-
dergo (2+42) valence isomerization into the correspon-
ding quadricyclanes, the back interconversion being
catalysed by CFBCOOH or MoO.,.

3

Norbornadiene-quadricyclane rearrangements represent the
most promising molecular system for the solar energy sto-
rage1-3. Since unsubstituted norbornadiene does not ab-
sorption in the visible region of the Sun light spectrum
appropriate substituents should be attached to the double
bonds to sensitize the intramolecular cycloaddition reac-
tion (1) to the Sun light. For this purpose some novel
norbornadienes containong chromophores improving spectrsal
characteristics of the 1=2 photochromic system have been

Ph Ph
H*,’MoOa
1 R 2 R

R = CHO (a), CH=NAr (b), CH=NNHAr (c),
CONHAr (d), CH=CHCOAr (e), COCH=CHPh (f),
CH=C(CN)2 (g), CH=C(CN)COOEt (h),
CH=C(CO0Et), (i),

gsynthesized.

0 H Me Me
N _ N N
CH N>:0 (i), @[NX (k), @ﬁ%x‘ (2)
07 W Me Me

Compound 1a was prepared by use of Diels-Alder reaction
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between cyclopentadiene and corresponding acetylene4. Mor-
bornsdienes 1b,c,e,g-1 have been synthesized by coupling
1a with various compounds containing active methylene or

5. Norbornadienes 14,f were obtained from

amine groups
chloroanhydride of 3-phenylnorbornadiene-2-carboxylic acid
and 3-phenyl-2-acetylnorbornadiene.

The long-wave absorption bands of norbornadienes 1
are batochromically shifted to 370-420 nm as compared to
230 nm (shoulder) in the absorption maximum of unsubstitu-
ted norbornadiene, the absorption edge (A,) of 1j being
expanded to 520 nm.

TABLE 1 UV spectra in isopropanol and quantum

yields of the photocycloaddition of
norbornadienes 1.

Compound )N max ©Of 1, nm XZ of 1, CPTXZ of 2,
(&-10—3/mol—1dm30m-1) nm nm
8 318 (9.6) 400 0,40 330
b(Ar=Ph) 343 (16.6) 425 0.15 350
c¢(Ar=Ph) 373 (30.6) 455 0.05 370
d(Ar=Ph) 280 (9.0) 375 0.53 295
e(Ar=Ph) 377 (16.9) 470 0.10 415
g 382 (21.5) 480 0.74 330
J 420 (5.0) 520 0.12 350

& Absorption edge (£=0). ® perchrome 540 was used as an
actinometer.

Quadricyclanes 2 were readily formed (Fig.1) by ir-
radiation of isopropancl or acetonitrile solutions of nor-
bornadienes 1 with filtered light of high pressure lamp
DRSH (250 W). Irradietion of the following wave-lengths
has been applied: 313 nm for 1a,k,l, 365 nm for 1b-i and
436 nm for 1j. The structure of photochemically obtained
products was elucidated by use of 1H NMR spectral data.
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1073 &/ m01-1dm3cm-1)

250 300 350 400 A ,nm
FIGURE 1 Electronic absorption spectra of compound
1b in isopropanol before (a) and after ir-
radigtion with 365 nm filtered light: 20 s

(v), 40 s (c), 60 s (d), 120 s (e).

The reverse reaction of carbonylcontaining quadricyc-
lanes 2 occurs almost instantaneously when trifluorocacetic
acid is add to toluene solution of 2 at room temperature
(10-3mol/dm3 of acid and 5-10 °mol/dm> of 2). The hetero-
geneous catalyst M0036 cen also be used (gheking of 2 ml
of toluene 5-10"5 mol/dm3 solution with 0.2-0.5 mg of
Moo3 during 10-20 minutes), In the latter case the cycle

==2 can be repeated many times.
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