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Es hat sich also gezeigt, dass die Tumorbildung des
Bastards offensichtlich nichts anderes darstellt als eine
iibersteigerte Kallusbildung. Histologische und cytologi-
sche Untersuchungen haben dies bestitigt. Auch die spon-
tane Tumorbildung kann als iibersteigerte Kallusbildung
interpretiert werden, denn sie beginnt offenbar stets an
endogenen Wundmeristemen, die vermutlich durch Ge-
webespannungen und -zerreissungen induziert werden?!2
Da N. langsdorffii nur eine sehr schwache, N. glauca hin-
gegen eine sehr starke Potenz zur Kallusbildung zeigt,
beruht die Fihigkeit zur Tumorbildung wahrscheinlich
vorwiegend auf Erbanlagen des letzteren. Weitere Ver-
suche, die a.a.O. ausfiihrlich erortert werden, weisen dar-
auf hin, dass das Kalluswachstum von N. glauce durch
polygene Regulationsfaktoren begrenzt wird. Diese wer-
den durch die Bastardierung mit N. langsdorffii offenbar
abgebaut oder wenigstens so gestort, dass sich die starke
Potenz zur Kallusbildung von N. glauce im Bastard un-
geziigelt manifestieren kann.

Summary. The occurrence of tumours of the amphi-
diploid hybrid of Nicotiana glauce and N. langsdorfii can
— as was found in organculture — be connected with the
specific formation of callus of N. glauca. Those factors of
N. glauca which hinder callus growth, are obviously dis-
turbed by the hybridization with N. langsdorffii, so that

Condensation Reactions of Formyl- and Acetyl-
Ferrocene

Ferrocene represents a fundamental compound in the
recent developments of organometallic chemistry?!; it
seems now also to be of interest in the field of practical
applications?. In this note we wish to report on the prep-
aration of ferrocenylacrylic acids from formyl- and acetyl-
ferrocene by means of the Reformatskii and Wittig reac-
tions; as well as on the condensation products of formyl-
ferrocene with nitromethane.

B-Fervocenylacrylic acid (1), which was already obtained
by Hauskr and LinDsav® on reacting formylferrocene
with lithio t-butyl acetate, and by ScHL6GL* and Broab-
HEAD et al.® via malonic synthesis, can be also prepared in
satisfactory yields from formylferrocene and ethyl bromo-
acetate under the usnal Reformatskii reaction conditions$
(1:1 benzene-toluene mixture as solvent; 1009, excess of
zinc and ethyl bromoacetate). Analogously, acetylferro-
cene gives the homologous B-fervocenyl-g-methylacrylic
acid (I}, not yet described. The intermediate f-hydroxy-
esters are not isolated, for the reaction mixtures are
directly chromatographed on alumina (elution with ben-
zene or respectively 1:2 benzene-petrol ether mixture),
where, very probably, dehydration to the corresponding
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ExpeERIENTIA XXI/11

N. glauca’s potency in forming callus can manifest itself
uninhibitedly and thus produce tumours.
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acrylic esters occurs. Crude acrylic esters (749, yield for
ethyl ester of I and 75.5%, for ethyl ester of II; the latter
a red compound, b.p. 170-175°/1 Torr, m.p. 69-72° {from
dil. ethanol}; caled. for C;gH,;FeO,: C, 64.45; H, 6.08;
Fe, 18.73; found: C, 64.31; H, 5.95; Fe, 18.45) are then
saponified under alkaline conditions to give the acids I and
11, the overall yield being 66%, for I and 709, for II (the
latter being a red crystalline compound, m.p. 176-177°
(dec.) unchanged on sublimation at 140°/0.5 Torr; calcd.
for C,H,,FeO,: C, 62.25; H, 5.22; Fe, 20,67; found: C,
62.42; H, 5.49; Fe, 20.50).

1 P. L. Pauson, in H. Zeiss: Organometallic Chemistry Reinhold
Publ. Corp., New York 1960, p. 346.

2 Chem. Eng. News 39 (88); 51 (1861). — W. G. Moss JonEs, T.
LeiGH, and J. L. MaDINAvVEIT1A, Brit. pat. 841,710; Chem. Abstr,
55, 25173 (1961). — E. W, Nevse, Nature 204, 179 (1964).

3 C. R. Hauser and J. K. LiNnpsay, J. org. Chem. 22, 906 {1957).

4 K. Scuréer, Monatsh, Chem. 88, 601 (1957),

5 G. D. BroaDpHEAD, J. M. Oscersy, and P. L. Pausow, J. chem.
Soc., Lond. 1958, 650.

8 R. L. SHRINER, ‘The Reformaiskii Reaction’ in Organic Reactions
{John Wiley & Sons Inc., New York 1947}, vol. 1, p. 14.

3 CHOHCH,NO, 3 _CH=CHNO,
MeNO, - H,0 T
—> Fe —y Fe
(R — H) ,
S O
> 111 N v



15, X1, 1965

Using the Wittig reaction?, after hydrolysis of the inter-
mediate acrylic ester, acid I is obtained in 829, yield from
formylferrocene and carbethoxymethylenetriphenylphos-
phorane (in benzene). We have not been able to carry out
a similar reaction on acetylferrocene under the various
experimental conditions.

Catalytic hydrogenation of I and II on palladinized
charcoal in methyl alcohol or acetic ether leads smoothly
to the corresponding saturated acids, that is f-fervocenyl-
propionich® and f-fervocenyi-f-methylpropionic acid; the
latter not yet described (orange crystals from ligroine,
m.p. 95-96°; caled. for C,,H,;FeO,: C, 61.79; H, 5.93;
found: C, 61.97; H, 5.77) and also characterized as ethyl
estev (red-orange oil, b.p. 125-130°/0.1 Torr; calcd. for
CygHyoFeO,: C, 64.01; H, 6.72; Fe, 18.60; found: C, 64.25;
H, 6.48; Fe, 18.59) which is obtained on catalytic reduc-
tion of the corresponding acrylic ester.

Aldol condensation between formylferrocene and nitro-
methane, carried out according to the general method of
BoiLeau?, furnishes in 30% vyield a well crystallized
product (bronze crystals from ligroine, m.p. 114-115°) to
which, on the basis of elemental analysis and IR-spectrum,
the structure of 7-ferrocenyl-2-nitroethyl alcohol (II1) is
just assigned {calcd. for C;,H,FeNQO,: C, 52.39; H, 4.76;
N, 5.09; found: C, 52.48; H, 5.10; N, 5.10. »np, 1550,
vou (broad) 3400-3500 cm~!, in Nujol). Moreover, by
passing a benzene solution of IIT through alumina or by
warming III in acetic acid, its dehydration product, the

Physiological Cell Permeability and
Pharmacological Action of DMSO

Among the hypotheses that have been put forward to
explain the cell membrane permeability, are some which
relate it to its lipids and the corresponding peroxide
derivatives.

Ussing! explains the facts observed by considering
that the cell membrane is a Hpoid pore-membrane, pro-
vided with specialized ‘carriers’ for certain substances.

ArrisoN? said: ‘We suppose that the hyperoxia in-
creases the permeability of lipoprotein membrane of cells
and cell organelles, probably as a consequence of lipid
peroxidation’. TappeEL et al.®* have already demon-
strated release of lysosomal enzymes from rabbit liver
homogenates by lipid peroxidation damage. But no ex-
planation was given for the stereochemical aspects of the
formation of pores. Years ago, one of us (P.P.M.} pro-
posed a hypothetical geometric mechanism of the micro-
pore formationb.

This concept of the mechanism of peroxide permeability
is as follows: When an unsaturated fatty acid is autoxi-
dated or peroxidated, a shift of double bonds takes
place, together with a modification of the geometrical
isomerism. In linoleic acid, for instance, the cis-cis struc-
ture of the hydrocarbon chain is changed by peroxidation
to the cis-trans form. This stereoisomeric change produces
a specific alteration of the IR-spectra. Some published
papers deal with this modification and with its application
for the study of lipid peroxide formation$-2.

Such a stearic change may be important, especially in
the case where a lipidic layer contains saturated fatty acid
together with a variety of the non-saturated type. For
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fervocenyl-2-nitvoethylene (IV), is obtained in 32-379
vield (brown needles from n-hexane, m.p. 139-140°);
structure of the latter being also proved by elemental
analysis and IR-spectrum {caled. for C,H,,FeNO,: C,
56.06; H, 4.31; N, 5.45; found: C, 56.36; H, 4.04; N, 5.29.
vcac 1625, vno, 1500 cm~t, in Nujol).

Riassunto. Si riferisce sulla applicazione delle reazioni
di Reformatskii e di Wittig al formil- e all’acetil-ferrocene
per preparare i corrispondenti acidi ferrocenilacrilici.
Viene anche descritta la condensazione del formilferrocene
col nitrometano.
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instance, in the simpler case of the copresence of stearic
and linoleic acids, peroxidation induces structural change
in the linoleic acid, whilst stearic acid remains unaffected.
This is shown in Figure 1.

When we studied the pharmacological actions of di-
methyl sulphoxide (DMSO) on tissues and upon the in-
creasing cellular permeability, we confirmed for the first
time some of the surprising experimental results pre-
viously published by Jacos et al.? and StoucHTON and
Friscuo,

With regard to the stereometric structure of DMSO,
and for the known special bond between S and O in the
sulphoxides, we studied the possibility that DMSO
might produce some change of the isomeric conformation
of linoleic acid and oleic acids.
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