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Zwei isomere 4,7,12,15-Tetramethoxy-[2.2] paracyclophane*

Summary

The Hofmann-1,6-elimination reaction of 2,5-dimethoxy-4-
methyl-benzyl-trimethylammonium hydroxyde led to a mix-
ture of 2,5-dimethoxy-4-hydroxymethyl-toluene, di-(2,5-di-
methoxy-4-methyl-benzyl)-ether and the two possible cyclic
dimers of 2,5-dimethoxy-quinodimethane. The structure of
these compounds was confirmed by NMR and mass spectra
analyses.

Wir haben uns im Rahmen einer Untersuchung «in-
tramolekularer Charge-Transfer-K omplexe» inder Cyclo-
phanreihe auch mit der Synthese von [2.2] Paracyclo-
phanen beschiftigt, in welchen der eine Benzolring (D)
Elektronendonator- und der andere Benzolring (A)
Elektronenakzeptoreigenschaften besitzt!.

Substituenten:
in A: NO2,CN Keto-O
in D: CH3_0H,MR)2

* Eingegangen am 25. Februar 1974. Teilweise vorgetragen am
5.Internationalen Farbensymposium in Basel (24. bis 28.Septem-
ber 1973). Vgl. auch Chimia 27 (1973) 641.

Eine kiirzlich von REBAFKA und StaaB? publizierte
Arbeit iiber ein «intramolekulares Chinhydron» veran-
laBt uns, nachfolgend iiber die Synthese der zwei iso-
meren 4,7,12,15-Tetramethoxy-[{2.2] paracyclophane 6a
und 6b zu berichten. Die genannten Autoren haben so-
wohl bei der direkten Photolyse der beiden Tetra-
methoxy-dithia-[3.3] paracyclophane 1a und 1b in Tri-
dthylphosphit als auch bei der Gasphasenpyrolyse der
entsprechenden Disulfone nur das Isomere 6b mit ge-
staffelter Anordnung der Methoxygruppen erhalten.
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1 Zur Problemstellung vgl. auch J.W.VERHOEVEN et al., Tetra-
hedron Letters 1973, 1649. Zu dem Fall der «intramolekularen
Chinhydrone» vgl. die Anmerkung am Schlul} dieser Mitteilung.

2 W.REBAFKA und H.A.S1AAB, Angew. Chem.85 (1973) 831,
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geminaler Konfiguration (6a) liegt bei 5,88 ppm, der-
jenige fiir die pseudoortho-Konfiguration (6b) bei 6,10
ppm. Eine verstirkte Abschirmung der H -Protonen
wurde auch im analog aufgebauten 4,7,12,15-Tetra-
methyl-[2.2] paracyclophan (mit verdeckter Anordnung
der Methylgruppen) gefunden®. Aus Tabelle 1 ist er-
sichtlich, daB sich die unterschiedliche Stellung der
Methoxygruppen in den zwei Isomeren auch auf die
chemische Verschiebung der aliphatisch gebundenen
Briickenprotonen (H_) auswirkt. Beim Isomeren 6a lie-
gen A- und B-Teil des AA’BB’-Spektrums merklich wei-
ter auseinander.

Anmerkung bei der Korrektur: REBAFKA und STAAB
haben inzwischen auf photochemischem Wege auch
das pseudogeminale Tetramethoxy [2.2]paracyclophan
darstellen konnen. Aus dieser Verbindung wurde das
intramolekulare Chinhydron mit pseudogeminaler Kon-
figuration synthetisiert (Vortrag vor der Deutschen
Chemischen Gesellschaft in Freiburg im Breisgau am
14.Januar 1974 und Privatmitteilung).
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Wir sind den Herren Dr. H. ABEGG, F. Rascaporr (GC und
GC/MS-Kopplung), Dr. H.FUuRRER (NMR) und Dr. H. HURZE-
LER (Ms) aus der Zentralen Funktion Forschung der ciBa-
GEIGY AG in Basel fiir instrumentalanalytische Untersuchun-
gen zu groBem Dank verpflichtet.

ALEXANDER DAVATZ und
WALTER JENNY *

Institut fiir organische Chemie der Universitat Bern
und CIBA-GEIGY AG, Basel,
Forschungslaboratorien der Division Farbstoffe und
Chemikalien

* Anfragen sind zu richten an W.J., CIBA-GEIGY AG, Basel.

3 L.D.TAvyLor and H.S.KovrEsinski, Polymer Letters 1 (1963)
117-9.

4 Die beiden isomeren 4,7,12,15-Tetramethyl-[2.2] paracyclophane
zeigen eine Schmelzpunktdifferenz ahnlicher Gréfenordnung
( pseudoortho-Konfiguration: 105 bis 107°, pseudogeminale Kon-
figuration 230 bis 231°). Vgl. TETsuo OrsuBo et al., Tetrahedron
Letters 1971 (Nr.50) 4805.

5 TETsuo OTsuUBoO et al., Tetrahedron Letters 1971 (Nr.50) 4803.

An Electronically Integrating Actinometer for Quantum Yield Determinations

of Photochemical Reactions *

Summary

An electronically integrating actinometer is described which
is designed to provide routinely continuous reading under
daylight conditions of the light flux absorbed in the photo-
chemical sample solution and to exclude experimental errors
due to manual handling in chemical actinometry. The detector
system is based on the measuring of the flux difference in front
and behind the sample cell using the absorption-fluorescence
capacity of rhodamine B scintillator coupled with silicon
semiconductor photoelements. The differential flux measure-
ment is independent of incident wavelength and proportional
to the light quanta absorbed, and it can be programmed to
proceed until a preset number of light quanta is absorbed.

Introduction

Conventional determinations of photochemical quantum
yields (@) are based on the measurement of the total
light quanta absorbed in the sample solution as compar-
ed to a photochemical reference system of known
quantum yield (chemical actinometer)!. The principal
drawbacks of such measurements are that they are time
consuming and that they must be done in the dark.
This often results in relatively low precision.

In the following we describe an electronically integrat-
ing (“black box” instrument) actinometer designed
to provide continuous recording of the light flux absorb-
ed in the sample solution, and to exclude experimental

* Received March 12, 1974.

errors due to manual handling. The system also includes
the following features: (1) A compact and mechanically
solid housing for the optical components, sample cell,
etc., which fits neatly behind the exit of a light source
in such a way that readings can also be taken under
daylight conditions. (2) Provision for adequate measur-
ing accuracy at relatively broad incident wavelength
bandwidths (<50 nm) as available from interference
filter systems and monochromators. (3) Differential mea-
surements of the light flux in front and behind the sample
cell. (4) Flux measurement independent of incident
wavelength. (5) Initial calibration of the integrator using
conventional chemical actinometry. (6) Additional oper-
ating convenience such as automatic interruption of the
photolysis at a preset number of light quanta absorbed.

Some of these features have been incorporated in
other counters described in the literature. Yip and
DickiNsoN? constructed a simple digital integrator for
the determination of the light flux. However, measure-
ments were restricted to the direct use of a photo-
multiplier and to the light entering the sample cell.
A similar approach was chosen by ScHurLTzE and
VoceL® in which a photoresistor was substituted for a
1 J.G.CaLVERT and J.N.Prr18, Jr., Photochemistry, John Wiley &

Sons, New York 1966, p.587, 795.

2 R.W.Y1p and D.R.DICKINSON, J. Sci. Instrum.43 (1966) 758.
3 H.ScuurtzE and H.-R.V0GEL, Mol. Photochem.5 (1973) 223.
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Table 1. Comparison of Quantum Yield Measurements with Literature Data ¢

Starting material Products Solvent @313 nm Literature value
This work
2-Phenyl-2-methylpropionaldehyde Isopropyl benzene + CO Iso-octane 0.830 0.76 £ 0.0213
Valerophenone Acetophenone + propene Benzene 0.35¢ 0.3314
t-Butyl alcohol 0.89¢ } 101
1-Phenyl-2-methylcyclobutan-1-ols  t-Butyl alcohol 0.09¢ '
Benzene 0.06¢ 0.071¢

@ Sample solutions degassed by 4-6 freeze-pump(10~° Torr)-thaw cycles; irradiation at 313 nm and 25° to 10-15% conversion; analyses by

vapor phase chromatography.

b Quantum yield of decrease in starting material. This reaction is very sensitive to the presence of dissolved molecular oxygen.

¢ Quantum yield of product formation.

purpose, a digital voltmeter was connected to the diff-
rential amplifier (2), and the ratio U, /U, (U, = vol-
tage at concentration ¢, U = voltage at infinite con-
centration, i.e., at 0 % transmission) was plotted against
.the transmissions measured spectrophotometrically at
the same wavelength. A linear plot of unity slope was
obtained within = 1% over the full range of transmis-
sion, thus confirming a satisfactory correction of the
integration at incomplete light absorption in the sample
solution.
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Fig. 4. Results of calibration with ferrioxalate actinometer (@, W)
matched against the curve obtained from calculated values for re-
flection at the quartz plate (-——, inverse percentage of total light
intensity arbitrarily fitted to coincide with one experimental cali-
bration value at 366 nm)

Ferrioxalate actinometry!? at wavelengths 254, 280,
313, and 366 nm was used for calibration. The integrator
sensitivity was adjusted with the potentiometer 3 in such
a way as to obtain a simple relation between the coun-
ter reading and the amount of absorbed light quanta
(i.e., 0.100 counts equal 10~3 mEinstein). The experi-
mental results are given in Fig.4. They show an excel-
lent agreement with the values calculated (normalized
to 366 nm) for reflection at the quartz plate (B)S.
Similarly satisfactory results were obtained with the
uranyl oxalate actinometer.

As an additional control, the quantum yields of two
examples taken from the literature, the photodecar-
bonylation of 2-phenyl-2-methylpropionaldehyde!® and
the type II fragmentation and cyclization of valero-
phenone!4, were remeasured ; see Table 1.
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Dehydration of y-FeOOH: Direct Observation of the Mechanism *

Summary

The dehydration of y-FeOOH to y-Fe, 0, has been investigated
by thermoanalytical, electron microscopic and X-ray diffrac-
tion methods, using single crystals of suitably small size as a
starting material, in order to maintain short diffusion paths.
While kinetical data alone are not conclusive, the electron

* Received March 13, 1974,

micrographs show unambiguously how the reaction proceeds
in the crystals: Strings of perfectly oriented y-Fe,0, crystalli-
tes of about 70 A diameter and disordered lithium site vacan-
cies extend into the undecomposed matrix crystal which can
be distinguished from decomposed parts by direct imaging of
the (120) lattice planes of 3 A spacing. An atomistic inter-
pretation of this result is given.
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Fig. 6. Schematic three-dimensional representation of interface be-
tween undecomposed y-FeOOH and final y-Fey0,, producing the
considerable strain in the y-FeOOH crystal and the contrast effect
in the electron micrograph. The front of the picture represents the
boehmite type lattice of -FeOOH (hydrogen bonds holding together
the corrugated layers are omitted). Towards the background these
layers approach each other until they collapse (in the back end
of the figure).

From there the octahedra would extend further backwards form-
ing essentially a cubic dense packing, i. e. the y-Fe,0, lattice. This
representation showing the transition between the two lattices makes
evident the total disruption of the initial crystal into numberless
microcrystallites consisting of only about 5 to 10 unit cells. It also
makes evident that in these microcrystals ordering to the perfect
y-Fe,0; structure is not possible.

considerable shear and other strain. The contrast is best
visible in the early stage of the dehydration, when it
shows particularly well against the Bragg fringes uf the
surrounding undecomposed matrix.
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The final product has still a crystallite size of 70 A.
The residual water is therefore chemisorbed and cannot
take off even in vacuo, hence the sluggish end part of
the reaction. This might lead to the erroneous conclu-
sion that y-Fe,O, is stable only in the presence of
protons. FEITKNECHT:? and GALLAGHER® have, how-
ever, shown that this view is incorrect.

The small crystallite size and the low temperature
seem to suppress the rearrangement of the lattice
disorder, as opposed to the ordering observed in y-
Fe,O, cubes of about 30 times larger size in O, atmos-
phere.

A full account on this subject will be submitted to Thermo-
chimica Acta.

We thank Professor W. FEITKNECHT and Dr. K. J. GALLA-
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Ltd). for permission to use apparatus and for other support,
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* Bragg fringes are bands in which the Bragg condition for diffrac-
tion is fulfilled and where coherently scattered parts of the electron
beam are caught at the contrast aperture. Such “extinction
contours ™ are therefore dark’.

? L.REIMER, Elektronenmikroskopische Untersuchungs- und Prdpa-
rationsmethoden, 2nd Edition, Springer, Berlin 1967, p.191ff.

8 J.H.SHARP, G. W.BRINDLEY and B.N. NARAHARI ACHAR, J. Amer,
Ceram. Soc. 49 (1966) 379.





