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dry (freshly distilled from P,O;) benzonitrile was added and the reaction mixture was
refluxed for two davs. The Raney Nickel was filtered and the filtrates were concen-
trated in vacuo, vielding 2.5 g of a vellow residue decomposing at about 265-270°.
A maximum conversion of 9.0 g to the vellow complex was achieved after 10 days
refluxing. (Found: Ni, 9.0—11.2. C5;H ;N Ni caled.: N, 15.95 %.)

This vellow residue was recrystallized from glacial acetic acid yielding long
needles of triphenyliriazine, m.p. 228-230°. (Found: C, S1.80; H, 4.85; N, 13.62.
C.,H,.N; caled.: C, 81.53; H, 4.89; N, 13.589%.) The infrared spectrum of this
specimen was identical with that of triphenyltriazine and the sample did not depress
the melting point of triphenyltriazine upon admixture.
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PRELIMINARY NOTES

A novel synthesis of allyldicyclopentadienyltitanium(iil) complexes

Allyldicyclopentadienyltitanium(III)!-2 and some methylallyl and dimethylallyl
homolegues? have previously been prepared by reaction of 1 mole of dicyclopenta-
dienyltitanium(IV) dichloride with 2 moles of the (methyl)allyl Grignard reagent in
ether or tetrahvdrofuran solution:

(C5H;).TiCl, + = allyl-MgX ——= (CgH,).Ti-allyl + 2 MgXNCl +- fallyl*, (1)

where allyl = CjH;, C4H; or C;H,; and X = Cl or Br.
The extremely air-sensitive compounds (C;H;).Ti-allyl are monomeric; they
have one unpaired electron per molecule. Evidence has been presented, indicating that
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204 PRELIMINARY XOTES

the {methvijallyl group is z-bonded to the metal, as are the cvclopentadienyl ligands®.

We now wish to report an alternative, and sometimes more convenient way of
preparation of allyldicvclopentadienyltitanium(III) complexes, namely by re-
action of I mole of dicyclopentadienvititanium(IV) dichloride with 2 moles of
isopropyimagnesium bromide and an excess of a suitable 1,3-diene in ether solution:

T3Hg)LTiCl, + 2 iso-C3H.MgBr + diene —— (CgH, ). Ti-allvl =~ gas + z MgClIBr. (=)

When taking pentadiene-1,3 as the diene we prepared I,3-dimethyvlailyvldicyvcio-
pentadienyltitanium in good vield. With butadiene-1,3 1-methylallvidicyclo-
pentadienyltitanium was obtained, but the vield was much lower and the product
very impure.

Experinzental

All operations were carried out in an atmosphere of purified nitrogen.

Keaction with pentadicns-1,3. A solution of isopropylmagnesium bromide in ether
(21.6 ml, 1.35 1/} was dropwise added to a stirred mixture of 5 grams of powdered
dicyvclopentadienvititanium dichloride and 10 ml of pentadiene-1,3 In 100 ml of
ether, cooled at 0”C. Gas evolution set in immediately; initially, the reaction mixture
became very dark. but after half of the Grignard solution was added the solution
gradually turned blue. After the addition of the Grignard solution the mixture was
stirred for three hours at room temperature, then refiuxed for 30 minutes. The solvent
was removed in vacuum and the product evaporated to cemplete dryness by sucking
at an oil pump with a cold trap for 45 minutes. Pentane (350 ml) was added and the
mixture stirred for 435 minutes at room temperature; the blue solution was filtered and
slowltr cooled to —S8o’. Crude 1,3-dimethyvialividicvclopentadienvititanium(III)
(3-6 grams, 3= 72 2;} separated as blue needles. M.p. 87-39° (dec.}; Zmax = 573 mp;
found: 19.62°, Ti; caled. for C,;H,,Ti: 19.38°, TL

For fu_rter puritication the product was twice recrvstallized from pentane (at
—3S0%} in a Schlenk-tupe three-bulb vessel. M.p. 91-91.5° [dec.); Zmax = 575 mp;
mund' 73-23. 72.91 °;C' 700, 7387, H; rg.41 2, Ti; caled. for C;;H, Ti: 72.87°, C;
7-75 % H; 19.382; Ti. {Pure -,J—drncth_\]all}l dxr -clopentadi c—n!ut.xmum n*annd
by method (1) cryvstaliizes in dark blue needles with m.p. 9I-91.5° {dec.), Zmax == 57
mg it cvclohexane:

If an ethereal solution of tert.-butvimagnesium chloride was added to di-
cvclopentadienvititanium dichloride and pentadiene-1,3 in the same way as described
above, the reaction mixture tumed to a clear green. After half of the Grignard solation
was added the mixture coloured blue, but much slower than when isopropyimagnesium
bromide was used. 1,3-Dimethyvlalividicvclopentadienvititanium was obtained in
15 % vield. ‘

Reaction with Butadierz-r,3. Butadiene-1,3 (1o ml) condensed in a cold trap was
freed from air and dissolved in 100 ml of ether. If the reaction was carried out in the
same wayv as described above, 2r°, of impure 1-methylallvidicyclopentadienyl-
titanium was obtained as a purple powder. A somewhat better vield (30?;) was
obtained, if the reaction mixture was not boiled, but worked up after standing at room
temperature for 20 hours. The product started to melt at about 457 and decomposed
under blowing up at 94°; Zmax = 539 mpu. (Pure r-methylailyvldicyclopentadienyl-
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PRELIMINARY NOTES 205

titanium crystallizes as violet platelets; m.p. g6.5-97° (dec.); Zmax == 539 mp in
cyvclohexane?.)

Discussion
The reaction described is somewhat similar to the reaction of isopropyvlmagne-

sium bromide with certain metal halides in the presence of cyclic olefines, studied by
Fischer and Miiller3. In crude approximation this reaction may be described as:

MCl, + xiso-CyH MgBr + 1 olefine —— M{olefine), — §C;Hs -+ ‘;CSHG + xMgClBr

(M = Cr, Fe, Ru, Os),

but in some cases hydrogen is abstracted from the olefine, while in one case the ligand
was hydrogenated. However, no allylic complexes were isolated by Fischer and
Miiller®. According to these authors the alkylmetal complexes originally formed from
the metal halide and the Grignard reagent decompose to coordinatively unsaturated
products, probably via hydride intermediates. The coordinatively unsaturated products
are coordinated by the olefine to give the final products.

Similarly, we assume that in reaction (2) studied by us alkvltitanium complexes
are initiallv formed (step a) which decompose to a titanium hyvdride complex (step b);
the latter intermediate would react with the diene to form the final allylic complex
(step c). Step b of the reaction would be similar to the decomposition of compounds
(CsH;)Fe(CO)LR studied by Green and Nagyi. The stability of (C;H;)Fe(CO),R
decreases in the sequence R = n-propvl > isopropyl > tert-butyvl; the latter
compound could not be isolated but the hydride (C;H;)Fe(CC),H and (CH,),C = CH,
were obtained; above 207 the hvdride decomposes to (C;H;)Fe(CO),l.. Step ¢ of our
reaction scheme corresponds to the well-known reaction of some (stable) transition-
metal hydride complexes with 1,3-dienes to form allvlic complexess.

Whereas the allvlic complex formed by reaction (2) with butadiene-1,3 must be
t-methvlallvldievclopentadienvititanium, two complexes could a priori be formed
in the reaction with pentadiene-1,3, @7z, the 1,3-dimethlallvl complex actually- isolated
and the r-ethyiallyl complex. It does mot seem unlikely that the crude reaction product
contains some of the latter complex, since its absorption spectrum (in the visible
range) has a maximum at 573 my, while that of the pure 1,3-dimethviallyvi complex is
at 575 mpu. The absorption maximum of the 1-ethyvlalivli complex would be expected
at lower wave length (probably near 540 my). The verv impure product of the reaction
with butadiene-1,3 already has its absorption maximum at 539 my, the same as that
of pure 1-methvlallvidicvclopentadienvititanium prepared by method (1).

The possibilities of the described synthetic method are further investigated.
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Die Umsetzung von Phenyl{tribrommethyl)—quecksilber mit Acetylenen

Sevferth und 3itarbeilter' haben in einer Serie von Arbeiten gezeigt, dass
Phenyl(trihalomethyl)-quecksilberverbindungen lagerfihige Vorstufen von Dihalo-
carbenen (bzw. ihren Agquivalenten) sind. Beim Erhitzen mit Olefinen in inerten
Losungsmitteln entstehen Dihalocvclopropane. Im Rahmen unserer Untersuchungen
iiber die Addition von Dihalocarbenen an Acetylene® 3 haben wir die Umsetzung von
Phenyl(tribrommethyl)-quecksilber (I) mit Alkinen untersucht.

Br Br _o
. rre > H,O L
CgH,C=C-R + (I) —> C,H;~C——=C-R —2+ C,H,—C——=C-R

111} {11 (v

Die zunichst gebiideten Dibromcyclopropene (III) gechen beim Schitteln mit
VW asser momentan in die relativ stabilen Cyclopropenone (IV) iiber, deren charak-
teristische IR-Absorptionen bei 5.35-60 und 1630-350 cm™* die Analvse erleichtern.
Unter den gewihlten Bedingungen (4 std. Kochen von dquimolaren Mengen (I) und
{II) in Benzol unter Stickstofi) konnte die Bildung folgender, von uns schon auf
anderem \Wege? 2 dargesteliter Verbindungen beobachtet werden:IVa, R = C¢H;; IVb
R=C,H;;IVc,R=C=C-C,H;;IVd, R = trans—CH=CH-CgH;. Die Ausbeuteim Falle
IVa lag bei 152;. Ganz ofienbar laufen neben der gewiinschten Reaktion andere
Prozesse ab. Das in fast quantitativer Menge abgeschiedene Phenvlquecksilberbrom:d
ist hiufig von betrachtlichen Mengen dunkler Schmieren umschlossen. - Eine Anzahl
verschiedenst substituierter rein aliphatischer Acetylene reagierte nicht mit (I).

Ich danke Hermn Professor Dr. F. BoHLMANN fiir stetige Forderung, der Sche-
ring A.G. Berlin fir eine Beihilfe und Herrn H. P. Joswig fiir experimentelle Mitarbeit.

Imstitit fiir Organische Ckemie Eckenarp V. DEnyMiow

Technische Universstat Berlin (Deutschiand)
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