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Msthods for indueing optical activity photochemieally in achiral or racemic molecules has
been the subject of intense intersst resently.? Nmerous approashes, including preferential
exsitation of one enantiomer of a racemie mixture with eircularly polarised 11;!:!'..3 photooyclo-
addition of two achiral molecules in a mixed single erystal,# photoredustion of an achiral
molsqule im the presense of sm optically active hydrogen donor,’ transcient chirality of
achiral moleculss via hydrogen bonding to an optieally active uolmté and partial photoresolu~
tion of an inorganis salt via welqotive intervention of an optically active counter iom,” have
been employed. In each of these oases, the weans of resolution depends on an extremely intimate
interaction between the wolasuls to be resolved and the resolving sgent., Recently, Hammond and
Cole, 5% Kagan and coworkers, and we®° induced optical activity in irans-1,2-diphenyleyslopro-
pans (irsna-l)s methyl p-tolylsulfoxide, sad pente~2,3-dfsne, respectively, with optieally
active photosensitisers. Since the mschanism in each of these cases probably involves an exci-
Plex, the intersstion betwsen the resolving agent end the isomerising woleculs is very strong
here, also., As a mesans of dstermining if less spesific interactions can lead to photoresoln-
tions, we have exanined the effects of solvatiom, wsing optisslly active solvents (2, 3, and
4)s on the decay modes of the excited states of ),

Tt is kmown? that ketone triplets of at lsast 58 koal/mols ean sensitise the gis,irans
isomerisation of 1 and Becker ot gl10 estimate the triplet state of trang-] to be 53 keal/wole
above the ground states, Thms, acetome (By = 78 kcal/mols), the triplet semsitizer ohosen for
this work, should transfer energy to gig- and trang~l at diffusiom controlled rates (i. g,
ke = kq =Xkjj eqs. 2-4). In the absense of an optisally active solvent, 8 and 1-5 must be
oqual (eqn. 5). When the solvent is optisally aotive, there may be a preference for the forme-
tion of one snantiomer of ipana-] (8 # 1-8) 4L the solvating molsculss are sufficiently close
to and ordered around the triplets of ] vhen they decay to the ground state.
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Loiad+ ()~ and (~)tpangd 7* o
ogde=k + (1=c)/B(+)-trang-l + (1=8)(=)=trang-l/ (5

Solutions of gis- or txang=l (1072 M), acetone (ca. 201072 M), and a drop of tetradecans
in one of the optically astive solvents wers degassed (3 freese-pump-thaw cycles at 3010“ torr)
and sealed in pyrex tubes, Irradiations with a 125 W phogphor coated low pressure meroury lamp
vere continued for 7=10 days at room temperature., Analyses of the absolute concentrations of
gipg~ and treng-] vere condusted by glpol2 and the irans isomer was isolated by preparative
glpel? and distilled pot-to-pot in yaguo. Contrary to the conclusions of Becker gt al}® we
noted that the triplets of ] are extremely well behaved: after irradiation of oca. 10 mg in
0.5 ml of solvent for 10 days, the maximm quantity of ) destroyed in any of our runs vas 24%.
ORD spestra of the isolated irans-1 (5-12¢10™% M in cyclohexane) in the reglons 250-300mm and
580600 nm showed no rotations (i, 8., 6= 1-B)s We estimate from the spectrum of authentie
(=)~ (18 28)-1"" that our trana samples are less than 2.3% optically active.l3

It can be seen from Table 1 that the gis/irang photostationary state of 1 is slightly
solvent dependent: the saturated ethers give lower cis/trens ratios than the aromatie ethers
and aoetonitrile. Since the energy of 7r,7r* triplet states are known to be affested only
slightly by solvent changes's and sinoe (gis/irans)pss = °/(1=0) under the reaction conditions,
we oonclude that the differences are derived from changes in the decay modes.

It is interesting to compare cur results with those of Givens and Osttlsl® for direct
(254 nm) irradiations of ), From their photostationary states, they calculate o/(1~c) to be
0.38 for acetonitrile and 0,52 for dioxane, Tims, the singlets and triplets of ] deeay quite
differently and do not exhibit the same solvent dependence,

Since direct irradiation of ) leads to a complex mixture of produets,16 singlet isomeri~
sations were sensitized with naphthalene.’” Semples of gig- or trapg-l (102 M) and naphtha-

lene (0,55 M) 1in solvents 2 and 4 were prepared as before and sealed in pyrex tubes, Glpe
analyses,12 oondueted after 14 days of irrediation with a 450 W medium pressure mereury lemp,
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Table 1.*
slvest | [alatd sird® sl drraistion
(eyclo- tize (days)
hexane) | 018/trans  $ destroyed cis/ftrans % destroyed
(=)=2 ~80,7° 0,915 Ll 0,808 1.8 7
2,23¢ 2 0,2914 s U
(+)-3 +4L5° | 1.01 26 0,992 2 10
(=)=3 «134.5° 0.983 7.5 1,06 13 10
(+)=4 48, 25° 0,87, 4 0,852 s 10
3.8 2 0.418¢ 14 14
dioxane® 0,935 0,931 7
(0.52)* . (0.52)*
acetonitrile® 1.16 1L16 7
(0.38)° (0.38)°

a) all isomwerisations sensitised by acetons except where noted; b) starting isomer; c)
starting material } enriched in gig or irans as noted; d) naphthalene sensitisationj
8) o/(1-d) as calculated in ref, 15 from direct irradiations of L.

showved that a common photostationary state had not besn established (see Table 1), After
1solation as before,12 the irang-l samples were analyzed by ord, To the limit of our detection,
all were racemis, Sinoe at low conversions, irang-ls produced from the pure gis isomer, is
formed in an enantiomerie ratio vhich should be more different from unity than 6/(1-8),° it
ean bs stated that solvents 2 and 4 have 1littls effect on the ratio of enantiomers of irsug-l
formed from the singlets of ),

That o vas changed by solvent but 8 was not in both the singlet and triplet eases indicates
that the solvation responsible for photeresclution is more specifie than that for geometrical
isomerization. This is not surprising since a photoresolution would require the optically
astive center of the solvent to be near the locus of isomsrisation in ] whereas a change in
the gia/trang ratio oould occur with chenges in any )-solvent interaction. From these results,
we ostimate that to observe photoresolution, the critical distanoce between ] and the resolving

molscule oan be approximately a single bond lengths‘ but must be less than the sum of their
van der Waals radii,
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