cn SEORT COMMUNICATIONS
Praparaisve Vorschrif?

Szmtliche Arbeiten miissen unter sorgfaltig gereinigtem Stickstoff durchgefiihrt
werden.

In einen 500-ml-Dreihalskoiben mit N.-Hahn, Tropftrichter, KPG-Rithrer und
Rickfiusskahler mit Hg-Riickschlagventil gibt man 6 g (37 mMol) wasserfreies FeCly
vnd kiblt auf —50” ab. Diurch den Tropftrichter lasst man eine auf —50° gekiihlte
Losung von 15 m! Cycloheptatrien und 15 ml Cyvcloheptadien-(1.3) in 120 ml absolu-
tem Ather einlaufen. Nun wird eine Grignardldsung, bereitet aus 7 g (288 mMb»l) Mg
und 31 ml Iscpropvlbromid in 100 ml Ather, im Zeitraum von 10 min zugetropii.
Man I3sst den Kolben sich auf Raumtemperatur erwdrmen und bestrahlt § Sté...
mit dem UV-Licht einer Cluecksilber-Hochdrucklampe. die in etwa 2 cm Entfernuny
von der Kolbenwandung angebracht ist. Die aufiretende Gasentwicklung ist nach
Ablauf dieser Zeit weitgehend zum Stillstand gekommen.

Die Hvdrolvse wird in einem I-1-Dreihalskolben mit einem Gemisch von 100 ml
Methanol und roo ml Ather, in das man die rotbraune Reaktionslésung bsi —50°
unter heftigern Rithren langsam cintropfen lisst, durchgefithrt. Nach Absaugen des
Hydroliysegernisches iber eine mit Glaswolle tiberschichtete G3-Fritte werden zuerst
Ather und aberschiissiges Methanol im \Vuasserstrahlvakuum, anschliessend die iiber-
schiissigen Olefine im Hochvakuum unter gelindem Erwirmen mit einem FFon mog-
iichst vollstindig entfernt. Aus dem verbleibenden Riickstand 165t man den Kemplex
mit ctwa 150 ml Hexan heraus und engt die rotbraune L3sung nach Filtration iiber
cine etwa 10 cm hohe Schicht von Al.O; auf wenige ml ein. Dann wird iiber eine r m
lange $iule an ALO, “Weelm” (1 °, H.O) mit Hexan als Eluierungsmittel chromato-
graphiert. Die ersten ml des Eluates werden verworfen, aus dem iibrigen Teil scheiden
: 782 C die gesuchten Kristalle aus. Sie werden =7 Reinigung
nockmals aus Hexan unter Tiefkihlung umkristallisiert.

sich nach Einengen bei

Ausbeute: 2.8 g entspr. 31 °;, bez. auf FeCl,. {Gef.: C,69.45: H, 7.71; ¥, 22,822
Mol.-Gew. krvoskop. in Benzo!, 248. C; H;Fe ber.: C, 6g.44; H, 7.4¢; Fe 23.07%:
Mol-Gew., 242.13.)
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Studies on an iron-s-propargyl complex

Recent studies on the protonation of metal-c-allyl complexest and iron-1-cyanoalkyl
complexes® show that a proton is added tc the 3-carbon and that ethylenic or
Latenimine-metal complexes respectively are formed. We have prepared the propargyl
complex C;H;Fef{CO},CH.C=CH (I) and studied its protonation reaction with a view
tc obtaining a metal-allene complex.
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The propargyl complex (I) mayv be prepared in small vield by the reaction of the
sodium salt® Na+[C;H;Fe(CO}.1~ with propargyl bromide. The complex (I} forms deep
vellow crystals which are only slowly decomposed in air. It is readily soluble in light
petroleum and other common organic solvents; the solutions are stable when kept
under nitregen but are readilv oxidised on exposure to air. The complex (I} is also
slightly soluble in water and appreciably soluble in concentrated hydrochloric acid,
with which it reacts. It is not possible to recover the complex (I) from the acid
solutions by neutralisation followed by re-extraction with ether. It mav be noted
that in contrast the iron-I-cvanoalkyl compiexes are reversibly protonated by
aqueous mineral acids®. The infrared and proton magnetic resonance spectra of the
complex (I) are given in the experimental section together with some assignments.
The spectra are entirely consistent with the formulation of the complex (I} given
above and this evidence is not further discussed.

Reaction of the propargvl complex (1) with acids
Treatment of light petroleum solutions of the complex (I) with dry hydrogen chloride
results in the immediate formation of a d=ep vellow precipitate. Passing the hvdrogen
chloride for a further 5 min changes the precipitate to deep red crystals which were
identified as the chloro complex C;H Fe(CO).CI3. The formation of the chloro complex
indicates that the reaction of the complex (I} with excess hvdrogen chloride does not
destrov the C;H Fe(CO). svstem in the molecule. Attempts to protonate the complex
(I) with anhvdrous perchleride acid in benzene, or fluoroboric acid in ether resulted
either in decomposition of the complex or the formation of intractable oils respectively.
It was, however, found possible to isolate the hexachloroantimonate of the cation
formed by the protonation of complex (I} in concenirated hvdrochloric acid. The fawn
hexachloroantimonate of the cation forrned from complex {I) mayv be recrystailised,
with siight decomposition, from liquid sulphur dioxide. Analyvses and spectra show
that the cation hexachloroantimonate readilv decomposed in solution, even in liquid
su:phur dioxide, and, despite very rapid recrvstallisations, it was not found possible
to obtain consistent analvses. However, the average of four carbon analvses are
within 1.5 95 for the compound [C,H;FeCO).C;H,;1+SbCl;~ which would be expected
if the complex (I} undergoes the expected protonation reaction. The infrared spectrim
of the cation hexachloroantimonate given in the experimental section, is consistent
with a formulation [C;H;Fe(CO).L:+Sbll;-, where L i1s a hyvdrocarbon ligand. Due
to decompesition in liquid sulphur dioxide, the complete proton magnetic resonance
spectrum of the cation cculd no: be obtained. However, a band at 4.0z 7, assignable
to the pretons of a C;H—metal system, could be identified and appears 1.08 v lower
than in the neutral complex, which is consistent with a higher oxidation state of the
metal in the cation.

Hyvdrolysis of a dimethylsulphoxide solution of the cation hexachloroantimonate
with water gave acetone as the most volatile product which was identificd from the
infrared spectrum.

Discussion

The above evidence shows that the propargyvl complex (I} is readily and irreversibly
protonated by hydrochloric acid and that the C,H.Fe(CO), system is not therebv
destroved. Acetone is the product of hyvdrolysis of allene under acid conditions.
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Therefore, the formation of acetone on hycrolysis cf the cation hexachloroantimonate
is evidence that there may be an allene system in the cation. The z-allene cation
[C;H Fe(CO),-r-CH,=C=CH.}* would te expected if the course of the protonation
of the propzreyvl complex (I) is similar to that of the isoelectronic iron—1-cyanoalkyl
complexes.

Experimental
Microanalvses were carried out in the Microanalytical Laboratorv, Lensfield Road,

Cambridge. Preparations, reactions, and purification procedures were carried out
uvnder nitrogen or in a vacuum. Light petroleum is AnalaR material, b.p. 30-40°.

Dicarborvipropargylcyclopentadienvliron
Tezracerbonyldicyciopentadienyldiiron® (ro g) in tetrahydrofuran (75 ml) was stirred
with an excess of 3°; amalgam for T h. The resulting solution of the sodium salt
Na*[C;H Fe(CO}.:~ was slowly added to an excess (15 ml) of propargy! bromide in
tetrahydrofuran which was cooled in a drv ice-acetone bath. The mixture was stirred,
allowed to warl up to room temperature and was stirved for a further x h. The
solvent and excess of propargyl bromide were ramoved under vacuum and the residue
was extracted with I:¥ ether-light petroleum. The extract was concentrated and the
carcmatographed on an almina column made up in light petroleum, eluting with 1:x
ether-light petroleum. The deep orange band which came after the red-brown band
of the other main product, namely, the binuclear complex [C;H Fe(CO).l. was.
collected. The eluate was concentrated. re-chromatographed as before, and the solvent
removed from the second eluate giving a »ulid orange residue which was recrystallised
from light petroleum affording deep crange-vellow crystals. M. p. g6-66.5°. Yield ca.
159%. {Found: C, 55.7; H, 3.8; Fe, 26.1; molwt., crvoscopic In dioxane, 213.
C.oH,O,Fe caled.: C, 55.6; H, 3.7; Fe. 25.9 % ; mol.wt., 216.} Also separated from the
reaction mixture by chromatographiy was a very small amount of petrol soluble
compound which the infrared spectrum show~ed to contain carbonil groups. This
procuct was not further investigaied.

Feaction of dicarbonvipropargvicyclopentadierylivor with acid. A. Dicarbonyl-
propargylcvclopentadienyliron (0.5 g) in light petroleum (50 mi) was treated with
anhydrous hyvdrogen chloride. Immediately a fawn precipitate appeared and when
21l the colour had gone from the light petroleum (r min) the addition of the hydrogen
chloride was stopped, further passage of hydrogen chloride for 5 min changes the
precipitate to a deep red crystalline C;H;¥e(CO).ClL The light petroleumn was decanted
from the solution, the precipiiate was washed with light petroleum and dried under
-acizum. This procedure affords the crude cation chloride which could not be further
purified. The cation chloride was dissolved in water (3 ml) and immediately a solution
of hexachloroantimonic acid was added. The cation hexachloroantimonate, preci-
pitated as a brown solid which was revivztallised from liquid sulphur dioxide—ether.
Yield €c2, Traces of decomposition products were evident despite repeated ra-
crvstallisations. [Found: {average of 4 analyses) C, zo.q; H, 1.3. C,Hs0.FeSbCly
caled.: C, 2x.53; H, 1.7°;.°

B. Improved vields of the hexachloroantimonate were obtained by shaking a
solution of the propargyl complex (I) in light petroleum with hexachloroantimonic
acid ir concentrated hydrochloric acid (5 ml) and filtering the solution immediatzcly.
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