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Reswest— La photoreduction des ¢ycloherananes non substituées en a conduit généralement aux cycloheranols
diastéréorsomeres lorsque le photoréducteur est un akcool ou un hydrocarbure Dans les éthers on 1soke égakement des
photoadduits La stéréostlectivité de photoréduction dépend des conditions expénmentales F.n particulier dans le
propanol 2 elle vane avec ke rapport molare ¢cyclobenanone/propanol Y avec I'intensité lumineuse incdente et avec
I'additron de pieges & radicaux (disulfure de phénylc. hexéne-1)

Nos résultats peuvent s'interpréter au nineau de |'étape radicalare 1l sont discutés en foncthion des deux
hypothéses d'un centre radicalaire stnctement plan ou pyramdal

Abstract—Photoreduction of ¢y¢lohexanones nol a substituted. generally keads to duastereoisomenc cyclohexanols

when the hydrogen-donor 1s an akohol or an hvdrocarbon In ethers photoadducts are also 1solated
The stereoselectivity of photoreduction depends on experimental condiions. In 2-propanc! in partkcular, it vanes
with the cyclohesanone/2-propanol molar ratio. with the incident hight intenuty and with addition of radical

scavengers (phenyl disulfide. 1-hexene)

The present results can be interpreted at the radical step Thev are discussed according 1o two assumptions of a

stnctly planar or pyramidal radical centre

UNTIL now the stereochemical aspect of cyclohexanone
photoreduction has not been extensively investigated.
Nevertheless. 1n 2 «lightly different field. Steneveld'
reported the formation of optically active ketones duning
the photoreduction of camphorquinone by cyclohexanols
But Coyle,’ disregarded this aspect in the photoreduction
of 3-methylcyclohexanone in methanol

As no systematic investigation seemed to have been
undertaken. we took up this problem and our preliminary
results concerning the photoreduction of vanously
substituted cyclohexanones were reported in a previous
paper.’ These compounds are casily reduced in hydrogen-
donor solvents so long as they are not a substituted
These reactions can be summanzed as follows:

cent) and with a stereoselectivity depending upon the
expenmental conditions

Also shown 15 the presence of vanous coupling
products (¢.. ¢.. d. ) in different amounts according to the
nature of the hydrogen donor, as well as small quantities
of photolysis products (e) (Nomsh cleavage. type I for
example). The presence of coupling products suggests a
radical mechanism. Moreover, this type of mechanmism is
commonly accepted for cyclohexanone photoreduction
by 2.propanol® as well as for the simultaneous addition
reactions '

Nature of the excited state The n, m® tnplet state of the
cyclohexanones 1s the only one responsible for the
photoreduction. Piperylene solutions (10 ' or 107 M)

0 OH H OH
L1 N
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[ b, b, '3

R HO  OH
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The corresponding diastereosiomeric cyclohexanols (b,
and b:) are mainly obtained with good yield (about 90 per

*Envoyer les épreuves et toute correspondance 3 M Lattes,
UER de chumie organique. Université Paul Sabater. 118, route de
Narbonne -31077 Toulouse Cedex
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slow down the reaction and a concentration of 0-02 M
quenches the reaction In the same way, a 001 M
naphthalene solution lowers the quantum yield of
photoreduction of a 0-02M cyclohexanone solution in
2-propanol (Sw/® = 1-1)* All these data, which are
consistent with the intervention of a tripiet Mate, are in
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good agreement with accepted facts'* concerning inter-
molecular photoreductions.

Stereoselectivity of photoreductions and experimental
conditions

Stereoselectivity measured from (b, and b;) diastereoi-
someric cyclohexanols, depends to a very large extent on
the expenmental conditions but not on the conversion
value in the range 0-40%.

Effect of the molar ratio - ketone|hydrogen donor. For
the majonty of photoreducing agents, especially 2-
propanol, and as long as the light intensity remains faurly
weak (I~ 5x 10" Q/s) the stereoselectivity is changing
markedly when the molar ratio is varying. In every case,
the ratio b,/b, - b: (13-trans- or 14-cis<cyclohexanol)
1s increasing as the ketone/hydrogen-donor molar ratio
Increases

As we can see in Table 1.3.3 S-tnmethylcyclohexanone
1a shows the greatest change in sterenselectivity That s
the reason why we chose this ketone for the next step of
our investigation.’

Table | Photoreduction in 2-propancl % of akcohol

b, ve mtial ¢ycloheranone/)-propanol molar
o (MR)
100b,
Stereoselectvity beb,
Ketone No. MR 0001 MR 018
0
/dj( 18 n 67
(@]
Q woow o
(6]
CI 7= e
é “ n "
(
Se 18 n

Effect of the nature of the hydrogen donor solvent.
Table 2 shows a distinct change in stereoselectivity as a
function of the molar ratio with the majornity of solvents
except for ethers where the change is non significant.
In these solvants, the reduction is in competition with an
addition reactron whose relative significance is deter-
muned by the ether investigated (addition/reduction = 1/1
with diethylether and 1/4 with diisopropylether respec-
tively) but not by the ketone/ether molar ratio. The
structure of the photoadducts was determined when the
solvent was diisopropylether. Here we are concerned
both with the two diastereoisomenc ether-akcohols 6 in
whose mixture. ¢ type isomer is predominant. (¢./¢, * ¢ =

70%)
OH OH OH
lotiNed
6 7
2-propanol adds on cyclohexanones but the yield of the
adducts is significant only if the incident light intensity 1s
relatively high.

Effect of light intensity. The previous data led us to
investigate the contnbution of this factor to the
stereoselectivity of reduction and correlatively to the
relative amounts of coupling products. For that purpose
we decided to work with 2-propanol but similas variations
also occur with cyclohexane.

Under the selected expenmental conditions (Table 3) the
main coupling products were both diastereoisomenic diols
7 wherein the ¢, type isomer was predominant (¢,/c, + ¢; =
15%).

Small amounts of other compounds were also found
with high intensity uradiation. This was probably due to
symmetnc pinacols 8 (2-5% in the mixture after reaction)
together with products whose structure has not been
established, but which resulted presumably of further
transposition. Table 3 shows that the higher the incident
light intensity was, the weaker the cyclohexanol b./b, + b,
ratio was. Under these conditions (6x 10" Q/s) the
change 1n stereoselectivity vs ketone/2-propanol molar
rabo is small and a large proportion of coupling products
15 found

Remark. We have checked that the effects reported in
Table 3 could be correlated only with changes in light
intensity and not with correlative changes in temperature.
When light intensity was constant. the ratio b,/b, + b, was
enhanced from 40 to 6% by raising the temperature from
-15° to +60° whilst an increase of light intensity had the
reverse effect

Photoreduction stereoselectivity and radical scavengers
The previous results show that in all cases where the
change in stercoselectivity s molar ratio was small (ethers
or 2.propanol under relatively intense uradiation.. ) a
correlated high ratio of photoadducts could be found. It
suggested that the addition can be related to the
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Table2 Photoreductson of ketone 1810 vanous solvents 18./18, + 184%)

Hydrogen-
donot Cyclo-
MR 2-Propanol  hexane  Hexane  Methanol  2-Octandl 1-PrOvPr E(OEt MeOPr
0001 32 32 33} 4 48 3} M M)
01 67 82 0 L] 4 36 ) M)

Tablke 3 Vanation in the ¢/b ratio and photoreducthion stereosebec:
tvity t1 inCudent ight intensity (ketone 1a-005 M in 2-propanol)

Table 4 Photoreduction quantum ywld of ketone s upon
additon of 2-methyk yclohexanone (2-propanol 7 75 M)

Incadent Light addiron/reduction
intensity (Q/s)  1b,/1b, - 1b, (%) (/)%
6x 10" 4 1§
03x10" @ 4
002 = 10" M 2

photoreduction stereoselectivity. Since the two processes
compete from the same radical species, we examined the
role of radical scavengers dunng the reaction process.

We used successively H compounds which affect
hydrogen transfer reactions and scavengers which add
directly to the radicals.

Effect of carbonyl compounds. Ketones themselves
can be considered as radical scavengers. In fact, it is
known' "' that they react with ketyl radicals and cause a
hydrogen transfer reaction.

——
—_—

:',Eo + DOH :'>‘-—0H + >=0

The addition of carbonyl compounds had the same effect
on stercosclecuvity as an increase of the
cyclohexanone/hydrogen donor molar ratio. However the
quantum yield of photoreduction of ketone 1a 1o
2-propanol was not changed by a further addition of a
photoreducible or non-photoreducible cyclohexanone (Sa.
cyclohexanone. 2-méthylcyclohexanone) (Table 4).
Moreover, the photoreduction quantum yield of a
cyciohexanone by 2-propanol can be generally regarded
as independent of the addition of a new cyclohexanone
compound

A significant increase can be observed in the b,/b, +
b, ratio of cyclohexanol which ever type of cyclohexan-
one was photoreduced.

Ketone 1s (M) 2-Methylcyclohexanone (M) dred
098 0 on
098 0%0 0

Effect of phenyl disulfide. The scavenging effect of
phenyl disulfide may be understood from the following
reactions "

R. .
R>"‘0H + CH,SSCH, —
:
R, .
>=0 + CHSH + CHS
R,
R.

R.
R >0OH + CH,S* — R >=0 + C.HSH
The photoreduction quantum yield of ketooe la in
2-propanol was halved upon addition of 3 x [0~ M phenyl
disulfide. As 1n the previous case the b/d, + b; ratio of
alcohol increases.

Remark The stereoselecuvity change observed upon
adding carbonyl compounds or phenyl disulfide 1s not
related to any inner filter effect. Such a stereoselectivity
change induced by a mere intensity vanation would
require indeed a much lower intensity (1/100), whereas
the real change factor is only one half.

Table 6 Photoreduchon stereoselectivity of
ketone 1a (009 M) in 2-propanc] upon sddition of
phenyl disuMfide (1 ~ $ x 10" Q/s)

OSSH(M) x 107 Cyciobexanol 1b, (%)
0 “
N 9
lu “

Tadk § Competitive photoreduction of ketones laand Sain 2-propanol (1 ~ $ x 10'* Q/s)

Ketone 13- 003 M Ketone Sa. 0-02 M
Ketone S8 (M) Cyclohexanol 1b, (%)  Ketone 1a (M) Cyclohexanol S, (%)
0 19 0 17
00) 48 002 N
003 9 004 24
00?7 3] 007 »
016 3 on 32
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Tabie 7 Photoreduction stereoselectvity of ketone 1s (1mtial
concentration 033 M) m presence of a dihvung agent

Cyclohexanol 1b,/1b, + 1b, (%)

Diluung agent (%) 1-hexene benzene or £-BuOH
0 6¢ 65
10 62 63
) § o4
30 “ 62
L] 0 60

Effect of 1-hexene. The addition of 1-hexene slows
down the photoreduction of ketone 1a in 2-propanol.
Here, it 15 not a dilubon effect, for the addition of a
diluting agent. which does not absorb at 300 nm (¢2-BuOH,
C.H.) does not actually change the photoreduction time
{for a 10 per cent conversion) before there 1s a 50 per cent
dilution. Under these conditions, the addition of 1-hexene
10 the 33.5-tnmethylhydroxycyclohexyl radical' gave
1-hexyl 33.5-tnmethyk yclohexanol 9

1t was mainly a ¢, type diastereoisomer. Stereoselectiv-
Wy is varying according o these additions: slightly with
inert diluting agents and more significantly with 1-hexene
In every case. the b./b.+b, ratio of cyclohexanol
decreased. In short, the stereoselectivity changes can be
rationahized on the basis of the eflects produced by the
moieties interacting with the radical Those which occur at
the hydrogen transfer step increase the b./b, - b. ratio
(carbonyl compounds, phenyl disulfide) and those. which
react with the hydroxycyclohexyl radical at the p orbital
(1-hexene, solvent), lower this ratwo

DESCLSSION

The investigation of the stereoselectivity vanation
process allows us to deal with the problem of the ongin of
the stereoselectivity itself We can consider the possible
intervention of two nm® excited states. (The irradiation
wavelength used—300, 310 nm—corresponds to the nw®
absorption band of cyclohexanones.” Nozaki et al"
showed that the stereoselectivity of intramolecular
photoreduction of macrocychic cyclanones depends

tWe have shown that under our experimental condithons
pinacols are relatively stable and do not lead to diastercoisomenc
cyclohexanoly

upon the multiplicity of the excited state concerned. Qur
quenching experiments allow this assumpuion to be
neglected since addition of piperylene quenches any
reaction even at a 0:02M concentration. Furthermore
lower concentrations of piperylene (10 and 10°* M) do
not induce any stereoselectivity vanation.

In the same way, we can exclude any involvement of a
reverse reaction of selecuve photooxydauon of dias.
tereoisomenc cyclohexanols.

H OH
+ CH.COCH, ——
0

+ CH.CHOHCH,

This photooxidation stereoselectivity s in fact very
marked, since the cyclohexanol 19, is oxidized 13-$ umes
faster than its diastereosiomer 1b: but the trend of the
vanation as a function of the molar ratio is not consistent
with this assumption: it is in mixtures where ketone is the
most abundant that the 1b,/1b, + 1b, ratio of cyclohexanol
18 the highest.

Ruling out these paths, the ongin of stereoselectivity
must be related with the geometry of the hydroxy-
cyclohexyl radical. this radical being a precursor of the
cyclohexanols.t either it is planar or pyramidal. However
this assumes that the activation energy for the hydrogen
abstraction 1s smaller than or of the same magnitude order
as the activauon energy required for radical inversion.
According from a given geometry for these transition
radical species, vanous assumptions ¢an be put forward.

Planar radical centre

The radical centre of hydroxycyclohexyl species may be
considered planar as suggested by Gnitter and Albers' to
explain the results of radical reaction between 1-octene
and diastereoisomenc 4-1-butylcyclohexanols (Sb, and
$b,) in the presence of peroxdes.

Under this assumption the stereoselectivity changes
may be explained: (a) by the competition between several
reducing agents, or (b) by different mechanisms which
involve free or caged radicals, or (c) by the existence of a
conformational equihbrium of the cyclohexane ring. or (d)
finally by the participation of solvated species with
different steric hindrances.

A. Participation of several reducing agents.”” In the
particular case of 2-propanol we can expect that the
reduction of the hydrocyclohexyl radxal proceeds
through either the solvent itself or the hydroxyalkyl
radicals.

So that the two reduction processes lead to different
alcohols. It 1s 1o be assumed that the cyclohexanol 1b,.
predominant when the cyclohexanone/2-propanol molar
ratio 1s low, arises from reduction by 2-propanol
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Reciprocally. the cyclohexanol 1b,. whose proportion
increases with the molar ratio. can be correlated with
intervention of hydroxyalkyl radicals. Any radical
scavenger addition should decrease the proportion of
cyclohexanol Ib,, whereas, on the contrary. a nse of hght
intensity would increase the stationary concentration of
the radicals In cach case, the reverse effect was
experimentally found. (Tables 3 and 4).

B Cageeffect.” Ttis also possible that two competitive
reactions, either inside a solvent cage or out of the cage.
occur. Each one leads to different diastereoisomenc
ratios. In fact. the addition of inert solvents with difterent
viscosities, like benzene or ¢-butyl alcohol, has a similar
effect. There again. the vanous radical scavengers used
(1-hexene. phenyl disulfide) had not the same behaviour
(Tables 6 and 7).

C. Conformational equilibrium in hvdroxycyclohexyl
ring. The participation of a twisted form1s put forward by
Landor and Regan' to explain the particular stereoselec-
tvity of the reduction of ketone 1a by metalhic hydndes.
As regards the hydroxycyclohexyl radical™ the more or

Q
Qo

less important intervention of such a conformation might
explain the stereoselectivity vanations in the case of
ketones 1a. 2a. 48 but not in the case of ketones of rigid
conformation (3e and Sa)

D. Solvated radicals*' It can also be suggested that
both faces of the hydroxycyclohexyl radical are differ-
ently soivated by the cyclohexanone or by the hydrogen
donor solvent. It 1s likely that the less hindered equatonal
side is preferentially solvated. In such a case. the
formation of cvclohexanol tb: which proceeds through
axial approach of the hvdrogen donor, 1s favored. When
the molar ratio ketonefhydrogen donor 1s increased,
solvation by the photoreducing agent becomes less
important and an ncrease in the cyclohexanol 1b,
proportion is observed.

The trend in the stereoselectivity change is consistent
with this assumption, however the relative importance of
solvation is not known and it is not easy to explain why a
further cyclohexanone addition changes significantly the
stereoselectivity (Table $) whilst a cosolvent has only a
slight effect. (Table 7. This difference may reflect the
existence of different solvation types. Thus. an interven-
tion of solvatton or association 18 hkely to explain
reported vanations. However solvation, possibly, is only
onc parameter in a more complex process. Other effects
can also induce stereoselectivity vanations and therefore
the possible participation of pyramidal radicals was also
investigated.

Pyramidal radical centre
1t could be suggested that the radical, from its geometry,
bears stereochemical information.

LT o

THFTRA VO FI NO W}




46

Such a possiblity 1s supported by numerous reports.
Some ESR studies have provided clear cut evidence for
pyramidal radical structures®® in particular for the
hydroxyisg‘:ropyl radical.™ The calculations of Fujimoto
and Fukw® predicted, that the 2-norbornyl radical was
slightly pyramidal. Such structures are also involved in
the interpretation of reactional mechanisms ™

Participation of two pyramidal hydroxycyclohexyl
radicals. Assumung that the radicals concerned are not
planar two radicals species r, and r, (diagram 1) are
possible.

These radicals can to undergo, inversion (A, D), reduc-
tion (B}, addition (C) or oxidation (E) reactions. In the
particular case of 3]3.5-timethykyclohexanone 1a, the
presence of an auial 3-Me group promoles equatorial
attack. The main reaction 1s photoreduction (B).

On the basis that activation energy is smaller for
hydrogen abstraction than for radical inversion, the
stereoselectivity of cyclohexanol 1b can be correlated
with the ratio of the populations r, and r..

All the stereoselectivity variations can be then rational-
12ed by assuming that the previously mentioned reagents
can be classified in two groups:

(a) those which react upon the OH group (carbonyl
compounds, phenyl disulfide) attack more readily the
radical 1r;; their action thus increases the 1b,/1b, + 1b;
ratio of cyclohexanol.

(b) those which conversely, like 1-hexene or the
radicals 1ssued from the solvent, attack more readily the
radical ir, and thus provide an increase in the ratio
1b,/1b, + 1b,. The shght stereoselectivity vanation ob-
served in cthers or in 2-propanol under strong light
intensity can be explained by competition between
hydrogen transfer (D) reduction (B) or addwion (C)
reactions.® (Tables 2 and 3).

Drlution by means of a consolvent s likely to promote a
spontancous inversion (monomolecular reaction) rather
than reduction, addition and hydrogen transfer reactions
(bimolecular reactions) (Table 7).

If this assumption seems 1n good agreement with our
data. three cntical points must be discussed.

(a) the radical may be only slightly bent—In this case,
s eflect would not be very important. (b) at room
lemperature some SpoNlancous INVErsion may OCCur.
Some work on similar radicals have shown there is some
loss of configuration in these conditions.

(c) atlast, it 1s known that the axial attack of radicals 13
often preferential because reactivity 1s so high that the
transition state is not very shifted along reaction
coordinate and steric hindrances are not very efficient.

In summary, both assumptions (solvation or associa-
tion, and pyramidal radical centre) can be involved to
explain reported results. But we cannot exclude any of
these two interpretations or their simultancous involve-
ment.

*Gntter and Albers'® observed the same stereoselectivity upon
addition of 1-octene on both radicals 4-1-butythydroxycyclohexyl
1ssued from two diastereoisomenc cyclohexanols This reflected
presumably a fast inversion of the radical 1n thew experimental
conditions {predominantly reaction Al
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EXPERIMENTAL

Matenals. Solvents were punfied by classical methods. special
care was taken in punfication of 2.propanol (edistillatron on
magnesium shavings) transmission 9% at 250 nm. The cyclohex-
anones were hidustilled on a BOchi spinning band column. the
4.1-butyk yclohexanone Sa was punfied by successive recrystalls-
2ations 1n the water-alcohol system (mp 48 the trans-2-
decalone 38 was obtuned by preparative GLPC from industnal
2decalone (Carlo Erba. column device ucon polar 10%. KOH
10% on chromosord W 0/60 § meters long. ¢ = |)3', Flow
140 mU/mn icolumn P) ' - 1 4810 trans authentic )y 1-4809

Apparatus and methods Three types of apparatus are used 1o
carry out radiabon

(a) a photochemical reactor "Rayonet” Model R P R 100 wmith
16 RPR 3000 A lamps and 2 rotating circular turntable where the
vanous sample are placed The hght intensity vanations were
obluned in varying the number of lamps or by adequate sized
screens

(b) 3 quartz photochemical reactor with a Hanovis 450 W
medium pressure mercury lamp with a water cooling sleeve The
solutions were degassed by R N, bubbling. The temp. changes
were obtaned by an outude circuhation of a thermostatc fluid

(¢) a system analogous to the previous one has a quanz sleeve
contuning a fitenng soln (SO.Co. 7TH,0 220 g/ - KCr (SO.)..
17H,0- 60gN 1=1cm) and (K. CrQ. 01g0+ Ns,CO, 1%

1=06cm) nolating the 3130A hne 34 =40om -
06x10" Q/s. A turntable of 12¢m in diameter supports the
samples

The ketone solns (3 $ Me) were placed 1n pyrex tubes and
degassed before irradiation by the freeze thaw method. three
wdentical cycles to about 10 *torr were carned out These tubes
were then vacuum sealed [with quanz tubes. degassing was
achieved by means of an inert gas bubdbhing)

Stereoselectivity was measured a1 10 per cent in reaction
progress (column ucon polar 3%, KOH &%, on chromosorb W
60780 4 S meterslong 1 = 110°, flow 23 miimn column A} Incach
case the measurements were confirmed by PMR spectra
Quantum yields were measured within the apparatus (c) using the
benzophenone benzhydrol and fernoralate systems as actinome:
ters  For chromatographic analysis (column A) 2-octanol was
added as an internal standard

Swvatheses and structural determinations The PMR spectra
were carmed out at 60 MH2z in CDCI. with additon of neutral
anhyd alumine {Vanan T 60 internal reference TMS) The mass
spectrs were recorded on a quadrupolar QSM  appanatus
(iomisahion energy T0¢V) and the IR spectra on a Beckman [R 20
apparstus, only charactenstks ugnals are indicated The photo-
chemical syntheses of the tertiary alcohols were camed out within
the apparatus (b)

2.1l Hadeory - 338 pamethicaclokexyl)) - isopropory.
propane (6) A 0 4 M soln of 1ain dusopropylether was uradiated
until complete Jisappearance (24hr) yield 25%  Then the
alcohols 6 were ivwlated by preparative GLPC (column P)
P =130 rt=3mn PMR ppm 8 = VR (1H septuplet. J = 6 Hz
CH isopropyl). 6 = 2 60 (1H OH) analysis of this signal showed a
weak field multipket and a high field doublet n the 30770 ratio
attnbuted to the diastereoisomers ¢, and ¢, respectively ' This
rabwo was consstent with analvtcal GI PC data Mass m/e 209
(M-33), 141,123,101, 8Y

Y (- Hvdroxy - 338 inmethvlesclohesyl) 2 hvdroxypro-
pane (1) A 04 M ln of 1s in 2 propancl was rradiated in a
quarntz skeeve until complete disappearance. vield 1% The diols
7 were isolated by preparatne GLPC (column P11 150°,
1124mn PMR ppm 4 ~2 60 (1H unglet OH of lateral chain),
8-22{1H OH of ihe ning). analyus of the latter muluplet
showed a hadly resolved doublet in the 2478 ratio (CDChwell
separated in C H,<orresponding to both drasterecisomer ¢, and ¢,
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(consistent with GLPC) Mavs mie 182 (M-18) 164, 149 141,
123, 39, Y5 IR Film 3450, 2940, 1455, 1365 and 1178¢cm '

1-Hexyl .35 -tnmethylc vclohesanol (9) A 04 M soln of 1 was
uradiated 1n a 5050 mixture of 2-propanol/1-hexenc unul S0 per
cent conversion (~200 hr), yield' 20 per cent Akohols 9 were
further isolated by preparative GLPC (column P) 1 - 1W0°,
rt - Y mn This compound was also obtained by chemical means
(by action of magnesium heryl bromide on 1a isomer ¢, > 90%'")
and punfied by preparatine GLPC (same conditions) The
spectrographic data are dentical whichever method preparaton
wasused PMR & =130 (13 H. a-hexyl) Mass mre 0K (M 18),
141, 123, BV IR Film  MS80. 2930, 2915 R4S, 1480, 1188,
100¢m ’

The svmmetnc pinacols of the cyclohexanone 10 and of the
ketone 1a 8 were synthenised by the Wineman technique
(HgCl.iMg1 ™

101 Hydroey 1-ovclohensl) 1-hvdrozsesclohezane (10
mee 180 (M18). 161.99. 81 mp = 131" 1%0°

1o (1. Hvdrowy - 338 tnmethvicyclohesiy | - hvdrosy 33,
S - inmethylcvelokerane (8) Mass m e 264 (M-18), 245 141,12},
¥mp 14

The symmetn¢ mnacol of the cyclohevanone 18 was identified
10 the srradiated muntures <ycloheranone!/2-propanol and the
pinacols 8 in the mixtures ketone la/2-propanol However
stercochemical problems made structural determination of van-
ous 1somers dificult.

The photochemical stabihity of pinacols 7 and § was checked,
pinacol 7 or § was added 10 a oln (0 03 M) of cyclohexanone in
Y-propanol (0 02 M) and the degassed mizture was irvadiated until
duappearance of imtial ¢ychoheranone Under these conditions it
was not posuible to detect by analytical GLPC any 16 resulting
from an eventual cleavage of pinacol 7 or 8

Mass
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