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There has been a considerable advance in the chemistrv of the organometallic
compounds of the transition metals during the last few years. Titanium compounds,
which are used to a large extent in olefin polvinerisation reactions, are of special
interest both from the theoretical and practical points of view.

The titanium alkyl derivatives such as R;TiX,_, (where R = CH,, C.H;, C H,)
produced by interaction of TiCl, with the alkyl derivatives of aluminium, tin, zinc
and other metals have been verv fully investigated. They are coloured and thermally
unstable compounds whose strong reactivity depends upon the instability of the
aikyvl-titanium bond. Their isolation in the pure state requires special conditions!—3.

Aldthough the aryvititanium derivatives were the first to be prepared, they have
still not been fully investigated. The first representative of this series, C;H;Ti(OR);,
was produced as a colourless, easiiv hydrolysed compound, stable in air at room
temperatures.

Attempts to syvanthesise Ar,TiX, , by the interaction of TiCl; with diphenyvl-
mercury, tetraphenyliin, or phenyvilsodium were unsuccessful. The reaction which
takes place at about 200° can be summarised by the following equation®:

(CeHs)aHg = TiCl, — CgHHgCl + TiCly + 3(C¢Hy).

These reactions resemble the Grignard-type reactions of the aryl halides with the salts
of the transition metals in which formation of unstable organometallic compounds has
been postulated.

It should be possible to isolate the initial interaction products, the phenyl-
titanium derivatives, by decreasing the temperature used in the previous experiments,
and the interaction of titanium tetrachloride with diphenylmercuryv was therefore
carried out at go°. The formation of the characteristic precipitate of the main reaction
product, phenvimercury- chloride, could then be regarded as evidence of the reaction
course. This precipitate was observed, in the absence of oxygen, only after heating
the components at go® for some hours. It should be noted that oxygen initiated the
reaction. Under an atmosphere of dry- air or oxygen the pearly sheets of phenyl-
mercury chleride were immediately precipitated when titanium tetrachloride was
added to a solution of diphenylmercury in benzene, chloroform or carbon tetrachloride
at room temperature. In the presence of oxygen, phenol was also isolated together
with phenvimercury chloride by hvdrolysis of the reaction mixture.

It is known *hat phenol cannot be obtained from either the starting material,
ciphenvimercury, or the main product, phenvlmercury chloride. Thus the presence
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of phenol in the reaction products can be explained only by oxidation of the pheny!-
titanium compound formed at the first step according to the exchange reaction:

(C¢Hs)sHg + TiCl, —> C,H;HgCl + C,H,TiCl,

Experiments carried out on the oxidation of the system [(C,H).Hg + TiCl,] showed
that considerable absorption of oxvgen took place. Phenol, biphenyl and titanic acid
were found in the reaction product after hydrolysis (Table 1). Oxygen was absorbed
to a much less extent during the oxidation in the chloroform solution. Phenol, bi-
phenyvl and benzene were found in the reaction products; the formation of benzene
can be explained by the dehyvdrogenation of the solvent.

TABLE 1
REACTIONS OF DIPHENYLMERCURY WiTH TiCly AT ROOM TEMPERATURE

xheriments
1 23 3 1 50 &b 7¢ 8d

Reagents (mmeles)

(CsH;).Hg S.9 11 22 36.4 18 18 18 18

TiCl, 8.9 11 1 8.9 1S 18 18 18

Solvent CgHg CgH, CgHy CgHg CC1, CCl;, CHCl; CHCI,
Conditions

Time (h) 10 9 7 9 i2 7 Iz 7

O. absorbed 5.9 — _— —_ io — 3.6 —
Products {mmoles)

C.H;HgCl 3.6 10 20 31.6 17.5 | Y 16 14

Biphenyl 1.8 5.0 1.0 1.4 3.2 3.0 1.8 1.8

Phenol 1.9 — 0.5 1.6 2.9 3.3 1.5 -—

TiO. 8.7 9.0 10 S.7 17.8 17.0 15.3 16.0

Exp t was conducted in atmosphere of dry N, at So
Chlorobenzene was not found.

n v

S.z mmole benzene was found.
4 Expt. was conducted in atmosphere of dry N, at 607; 7.3 mmole of benzene was found.

In order to investigate the mechanism of the initial decompositicn of phenvl-
titanium trichloride, experiments were carried cut on converting it to biphenyvl and
titanium trichloride at go® in the absence of oxygen in different solvents such as
benzene and carbon tetrachloride or in the excess of titanium tetrachloride. In chloro-
form solution, phenyltitanium trichloride decomposed with formation of a consider-
able amount of benzene, and biphenyl was also found. In tetrahvdrofuran, the yield
of benzene was greater than that of biphenyl.

The results of specially devised experiments have shown that the decomposition
of phenyvltitanium trichloride in benzene solution labelled with **C leads to the forma-
tion of biphenyi which does not carrv the label from the solvent. It seems more
probable that biphenylis formed via the bimolecular disproportionation reaction:

2C4H TiCly — (CgH;),TiCl, =+ TiCl,
(CeHy),TiCl. —> (C.H;). + TiCl,
TiCl, + TiCl, —> 2TiCl,
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Diphenyltitanium dichloride changes intermolecularly into biphenyl and titanium
dichloride, the latter being oxidised by titanium tetrachloride to titanium trichloride.
An analogous scheme for the decomposition of the phenyivanadium compounds has
already been proposed®.

By an analogous disproportionation reaction De Viies® explained the formation
of ethane and methyl chloride in the case of the decomposition of methyltitanium
trichloride. There have, however, been some contradictoryv data published for the
mechanism of the decomposition of methyltitanium trichloride. In a recently published
article®, it was shown that methyl] radicals of methyvititanium trichloride were fixed
on the surface of the metailic mercury specially added to the reaction mixture. Hexa-
chloroethane, methyl chloride and some other products of the homolytical reaction
with carbon tetrachleride have also been isolated.

It is quite possible that the biphenyl was produced by the intermolecular de-
composition of diptenvltitanium dichioride. Therefore it was of interest to synthesise
compounds with two and more phenvl groups per atora of titanium, particularly as
such compounds have not vet been described in the literature; only alkyi derivatives
of this kind are known.

Using the proportions of the initizl components, (CsH;).Hg:TiCl,, of 2:1 01 41,
about g5 %, of the theoretical vields of phenylmercury chloride were obtained, but
only in tetrahydrofuran solution. The taking-up of all four atoms of chlorine by the
phenyl groups did not occur in any other solvent”.

It should be more convenient to obtain tetraphenyvititanium by the interaction
of titanium tetrachloride with phenyvllithium!®. At —807 four moles of phenvlithium
react with the etherate of titanium tetrachloride forming vellow-orange sheets of
tetraphenyititanium. That the phenyllithium rsacted completely was checked by 2
speciul experiment in which solid carbon dioxide was added to the reaction mixture.
No benzoic acid was formed.

The presence of the phenvl-titanium bond has becn proved by the reaction with
the mercuric chleride at —So°:

(CeH) Tt = 4HgCl, — ;C,H;HgC1 = TiCl,

Phenvlmercury chloride was isolated quantitatively.

The formation of tetraphenvltitanium has been confirmed by the reaction with
cvclopentadiene. The introduction of the z-bond of the transition metal with the
cvclorentadieny] group into the molecule of the organometallic compound strengthens
the ¢-bond metal-radical. An example of such a compound is dicyvclopentadienvl-
diphenyltitenium having two =-bonded cyvclopentadieny] groups forming the sand-
wich, and two g-bonded phenvi groups, 6-(CgHg)Ti-z-(CyH;)..21 This compound is
stable under ordinarv conditions.

It is possible in this case to replace the phenvi-titanium bond by the more
stable cyvclopentadienvl-titanium bond. For this purpose the tetraphenvititanium
reaction in ether solution with freshly-distilled cvclopentadiene was carried out at
—30°. The ethereal solution became vellow after hvdrolysis of the reaction mixture.
On removing the solvent, a vellow crvstalline substance was separated. It was con-

* Phenvimercury chloride can be isolated quantitatively from diphenyvimercury and titaniom
tetrachloride in the ratio 1:1, in benzene solution in the presence of oxyvgen.
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verted into the stable dicvclcpentadienyltitanium dichloride by the action of con-
centrated hyvdrochloric acid!®. After proceeding through the various reaction stages, a
35—409% vield of (C4H;).TiCl,, based on the concentration of the initial TiCl,, was
obtained:

(CeHy) Ti + 2CHg — (CeHy),Ti(CyHy)y + 2CoH,

(CoH,).Ti(CsH;)s + 2HCE —> (C4H,),TiCly + 2CgH,

Tetraphenyltitanium is thermally unstable. On heating to —10° it decomposes

to biphenvi and biphenvititanium:
(CgH;), Ti = (CgH,)Ti + 2(CgH;).

The latter is more stable thermally but extremely sensitive to oxygen. Oxidation of
samples of diphenyltitanium in benzene solution gives 20—30 % vield of biphenyl and
25-27 %, of phenol because of the presence of the two phenyl groups. The resvlts of
specially conducted experiments on the oxidation of diphenyltitanium in benzenc,
Iabelled with 14C, indicated that the biphenyl and phenol produced do not carry the
label from the sclvent.

1t should be possible to obtain more stable diphenyltitanium complexes, and with
this aim in view, diphenvltitanium was treated with ammonia. A benzene solution of
diphenyltitanium in an ampoule was vacuumed and then saturated with gaseous
ammonia. The ampoule was kept under an atmosphere of ammonia for 2o h at room
temperature. The black colour of the solution was almost unchanged. The solvent and
excess of ammonia were removed 17 racuo and the dark grev precipitate of the am-
moniate dried 11 vacuo at room temperature. In the sealed ampoule it can be kept for
a few dayvs without decomposition. On contact with oxvgen it is vigorously oxidised
with production of heat and changes its colour to vellow. In this case a vield of about
66 ©; of biphenylis obtained. Diphenyltitanium ammoniate hyvdrolvses with literation
of gaseous ammonia; 0.975 mole of ammonia is isolated per g-atom of titanium, which
corresponds to the ratio Ti:NH,; = 1.025:I.

{CeH,)aTi + NH, — (CeH;).Ti-NH;,

As has already been mentioned above, the formation oi benzene was observed
when C,H.TiCl; was decomposed in chloroform or tetrahvdrofuran. This can be
explained by an attack of the phenyvl radical on the solvent. A similar reaction took
place when diphenyltitanium reacted with chloroform. The reaction proceeded for 4 h
at room temperature, the black colour of the solution graduallyv changing to vellow.
50 mele-°, of benzene, 15 mole-°; of biphenyl and titanium tetrachloride were found
in the reaction products, but no Ti** or Ti** derivatives. In this case the phenyl
groups, probably in the form of phenvl radicals, dehydrogenate the solvent and tita-
nium abstracts chlorine atoms from the chloroform to form titanium tetrachloride. A
small portion of the phenyvl radicals is dimerised to biphenyl. Such reactions have
often been observed before during the homolytical decomposition of phenvi-organo
compounds of other metals.

Our efforts to determine quantitatively the phenyl groups bonded with titanium
have occasionally led to other interesting examples of the diphenyltitanium homo-
lytical reaction.
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For these experiments we used the reaction with the mercuric chloride which we
hag used so successfully with the tetraphenyltitanium and phenyltitanium trichloride
derivatives. Diphenyltitanium also reacted with mercuric chloride in tetrahydrofuran
or ether solution with formation of phenvimercury chloride. After 0.0378 mole of
mercuric chloride had been mixed with diphenyltitanium (prepared from 0.0126 mole
of titanium tetrachloride and 0.0252 mole of phenvllithium in ether solution) for 2 h
at room temperature, 0.0r00 mole of phenyimercury chloride was isolated from the
reaction products. Metallic mercury and calomel were also found. The amount of
phenyvlmercury chloride, however, was only 42 9; of the theoretical quantity based
on the quantiiy of diphenyltitanium used. Attempts to increase the yvield of phenyvil-
mercury chloride in this reaction by more prolonged heating were unsuccessful. On the
contrary this led to a sharp decrease in the amount of the phenyvimercury chioride
precipitate and after heating the components at about 30° for 10 h, phenyvimercury
chloride had disappeared entireiv from the reaction mixture.

As a result of these findings, the interaction of diphenvltitanieum with phenyl-
mercury chloride was investigated. The reaction was carried out in ether solution
using the reagents in the ratio CH;HgCl: (CH ), Ti = 2:1 in the gently boiling solvent
for 10-12 h. It was noted that phenvimercury chloride reacted completelv under
these conditions. A point of special interest was the appearance of a considerable
amount of ethvlmercury chloride (in 202, vield based on the concentration of tita-
nium tetrachloride} in the reaction products. Ethylmercury derivatives could only be
formed if the diethyl ether took part in the reaction. The mechanism of this process
israther complicated and at present any ideas on this subject can only be hypothetical.

In the interaction of diphenyltitanium with phenylmercury chloride the transi-
tion of tiie phenyl radicals to titanium and oxidation of Ti*~ to the higher valency
state is assumed to be an initial step of the reaction. In addition, Hg*~ can be re-
duced to calomel or metallic mercury. The unstable organotitanium compounds are
apparently decoraposed with liberation of the phenyl radical which then dehyvdro-
genates the solvent:

C H,* ~ CH,CH,OCH.CH; — C,H, + CH,*CHOCH.CH,
CH,*CHOCH,CH; —» CH.CH.® — CH,CHO

Kharasch!® has noted the formation and decomposition of secondary radicals as a
result of the dehyvdrogenation of ethyl ether when organomagnesium compounds were
reacted with cobalt chloride.

The ethyvl radicals are fixed by the metallic mercury or HgCl (£ staiee nascendr)
by formation of ethvlmercury chloride. The mechanism of this reaction is still under
investigation.

EXPERIMENTAL

Reactions of diphenvimercury with titanium tetrackloride

The reactions of diphenyvimercury with titanium tetrachioride were carried out using
the components in the ratios x:1, 2:1 and 4:x under an atmosphere of nitrogen, air or
oxyvgen in carefullv evacuated, sealed ampoules.
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Reactions in the absence of oxygen. A mixture of 3.18 g (0.00g0 mole) of diphenyl-
mercury and 30 ml of the solvent was placed in each of three ampoules; the reagents
were cooled to the temperature of liquid nitrogen and 0.25, 0.50 and 1.00 ml (0.0023,
0.0043, 0.0090 mole) of TiCl; was added to each ampoule, respectively. The reaction
mixture (after the ampoule had been carefully evacuated) was heated at go® for 6—x12 h.
Pearlyv sheets of phenvimercury chloride were precipitated from the solution and
violet titanium trichloride was formed. The ampoule was opened, the precipitate
filtered off, the solution evaporated and an additional amount of phenylmercury
chloride isolated. The filtrate was steam-distilled to isolate biphenyl. Benzene was
determined by ultra-violet spectrophotometry.

Reactions in the presence of oxygen. These reactions were carried out in a three-
necked flask equipped with a mechanical stirrer, a reflux condenser, a dropping funnel
and a gas burette filled with dryv oxyvgen.

To 6.4 g (0.018 mole} of diphenyImercury in 50-150 ml of the solvent was added
2.0 ml (0.018 mole) of titanium tetrachloride with stirring for 1 h at 20°. The abundant
precipitate of phenyvlmercury chloride was collected and the reaction mixture stirred
again for a period of 4 h. The absorbed oxygen was measured. The phenyvlmercury
chloride precipitate was filtered off in a stream of dry gas. The amounts of phenyl-
mercury chloride isolated varied from So—¢8 9, of the theoretical value (Table 1).
After the filtration, the solvent was distilled and biphenyvl was isolated from the residue
by steam distillation. The benzene content was determined by infra-red spectro-
photometry and the titanium was determined as titanium dioxide.

Reaction of titanium lefrachloride with phenvilithium

2.0 ml (0.0x8 mole} of titanium tetrachloride was added dropwise to 15-20 ml of
absolute diethy! ether at 0” in a four-necked flask. 0.072 mole of phenvllithium in
diethyl ether was added dropwise at —;0° over a period of 2 h. Lithium chloride
precipitated and orange sheets of tetraphenyvititanium were formed. The reaction mix-
ture was stirred again at the same temperature for r h. At this stage of the reaction
the mixture was tested for the presence of unreacted phenyllithium by adding
solid carbon dioxide to the reaction mixture. No benzoic acid was found.

After the whole amount of phenvillithium had been added, the orange reaction
mixture was heated slowly and left at room temperature for 1o h. The colour of the
solution and precipitate gradually changed from orange to red, then to dark green and
finally to black.

The solvent was distilled 13 vacro at room teniperature and the black precipitate
of diphenyltitanium washed several times with petroleum ether to remove biphenyl
formed by thermal decomposition of tetraphenyititanium. The diphenyltitanium was
then dissolved in benzene and filtered into ampoule A (Fig. 1). The lithium chloride
residue was determined by titration and was found to be equal to 9598 % of the
theoretical value. A 85-90 ¢ vield of biphenyl per mole of tetraphenvltitanium was
obtained.

The solvent in the filtered solution in ampoule A was slowly evaporated and the
diphenvltitanium precipitate was dried. The ampoule was kept at room temperature.
The precipitate in the ampoule was sealed and the small ampoules a and b were filled
with it. In this way 1.2-1.3 g of diphenyltitaninm (33-35 9% of the theoretical) was
isolated.
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Attempts to camry out an elementary analysis of diphenylititanium samples were
unsuccessful because of the extreme sensitivity of the compound to oxygen. However,
in the partially oxidised samples the ratio Ti:C:H corresponded with the formula of
diphenyltitanium and was 1:12:10 respectively. A method based upon the thermal

®
’ }— —vacuum

Fig. 1. The ampoule for the separation of diphenyltitanium.

decomposition of the substance was used for the analvsis. When the dipkenyltitanium
samples in the sealed ampoule were heated to 200-250° for 6 h, the substance was
observed to decompose with formation of biphenyl and metallic titanium as the main
products. A vield of about S0 ¢, of biphenyl was isolated. The titanium precipitate was

reed from organic products by washing with ether and then titanium was precipitated
as the hydroxide, ignited to the oxide and determined by weighing.

This determination made 1t possible to calculate the quantity of titanium in the
sample of diphenyltitanium taken. 0.0860 g of titanium was found in a sample of
0.371I g of diphenyltitanium, which is equivalent to 23.2 °; of titanium (for C;.H¢T1,
caic. Ti, 23.7 %5).

Reacéion of letraphenviitianinm with mercuric chloride

To the orange-coloured ethereal solution of tetraphenvititanium obtained from 1.5 m!
{0.0x35 mole) of titanium tetrachloride and 0.054 mole of phenyvlithium in 70 ml of
ether at —70° was added 11.6 g (0.05.4 mole} of mercuric chloride in 40 ml of tetra-
hyvdrofuran at the same temperature. The colour of the reaction mixture changed
frorn orange to white and an abundant precipitate was formed. The reaction mixture
was stirted for 4 h at —707, then the temperature was gradually increased to room
temperature. No further change of colour was observed. The precipitate was filtered
off and the filtrate was steam-distilled. Traces of biphenyvl were detected. The residue
remaining after the steam distillation was filtered and both precipitates were combined
togeiher. The weight of the total precipitate was 20.x g and 16.7 g (0.053 mole) of
phenvimercury chloride (m.p. 251°) was extracted from it with hot acetone. A mixed
melting point with a pure sampic gave no depression.
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Reaction of diphenyltitanium with mercuric chloride and phenyimercury chioride

To the black ethereal solution of diphenyltitanium {obtained by the interaction of
I.4 ml (0.0126 mole) of TiCl, with 0.0252 mole of phenyllithium in Yoo ml of ether] at
room temperature was added 10.2 g (0.0378 mole) of mercuric chloride dissolved in
30 ml of tetrahydrofuran. The reaction mixture was stirred for 2z h at 20° and then
treated in the same manner as in the preceding experiment. .22 g (0.008 mole) of
biphenyl (m.p. 70°) was isolated by steam distillation; 3.33 g (0.0106 moie) of phenyl-
mercury chloride (m.p. 252°) was extragted with acetone from the residue after
distilation; this is equivalent to a vield of 42 % based on the two phenyl groups
of diphenyltitanium. Both calomel and metallic mercury were found among the re-
action products; their amount was considerably increased by more prolonged heating
of the reaction mixture.

The interaction of diphenyltitanium (0.018 mole) with phenylmercuryv chloride
(0.036 mole) was carried out by heating the components in ether solution in a ratio
1:2. After boiling the ether solution for 6 h, the phenylmercury chloride had compleiely
reacted. The reaction mixture had the strong odour peculiar to alkyl derivatives of
mercury. Calomel and metallic mercury were detected in the reaction products. The
ether solution contained benzene which was identified by IR spectra. The ethyl-
mercury derivatives were converted into ethyvlmercury iodide, m.p. 180°, by the
addition of potassium iodide. A mixture with a specially prepared pure sample melted
at 182°. 0.004 mole of ethvimercury iodide was thus identified. In addition 1.55 gofa
resin-like substance was isolated by steam-distillation, but this was not investigated
further.

Reaction of diphenvititanium with anmnonia

The diphenyltitanium solution in benzene in the ampoule A (Fig. 1) was evacuated
and then saturated with drv ammonia. WWhen absorption had ceased the solution was
allowed to stand for ro h under an atmosphere of ammonia. The black colour of the
solution was almost unchanged. The solvent and excess of ammonia were removed in
vacito. The residue consisted of black diphenyltitanium ammoniate. It can be kept for
a few days without decomposition in a sealed ampoule in the absence of oxvgen.
The ammine oxidation proceeds exothermally. During the oxidation the black colour
gradually turns to vellow-brown and biphenyl crystals appear on the walls of the
vessel.0.88g (66 °;, 0.0057 mole) of biphenyl, m.p. 70°, was obtained from 0.0086 mole
of ammine. On the addition of hydrochloric acid {1:1) to the oxidised ammine neither
hydrogen nor the colour peculiar to Ti3+ could be observed. Ammonia gas was evolved
on hydrolvsis; 0.0084 mole of hydrochloric acid was used for the neutralisation of the
ammonia evolved from r.go g of diphenyltitanium ammine. The precipitate, after
the separation of a water laver, was washed with ethyl alcohol and ether to remove
biphenyl. The insoluble precipitate (0.gx g) was analysed for titanium content and
0.6880 g of titanium dioxide or 0.0086 g-atom of titanium was fouad. The ratio
Ti:NH, = 1.025:1.0 was established.

Reaction of tetraphenvltitaniim with cyclopentadiene

To 2.0 ml (0.018 mole) of titanium tetrachloride in 20 ml of ether at —;0° was added
0.072 mole of phenyllithium in 8o ml of ether, dropwise with vigorous stirring. 7.5 g
{0.114 mole) of freshly-distilled cyclopentadiene (b.p. 40-42°) in 15 mli of ether was
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added over a period of 2 h. The reaction mixture was stirred at —70° for 3 h and then
allowed to stand at this temperature for 24 h. The mixture was then slowly allowed
to attain rcom temperature and the solven: was removed in vacuo. 50 ml of water
was added to the black precipitate and the black colour gradually changed to yellow.
A smalll portion of the precipitate was dissclved in ether and 0.2 g of a yellow crystal-
line substance (m.p. 138°) was isolated from the ether solution by evaporation of the
solvent at room temperature. A mixed melting point with a specially prepared di-
cvclopentadienvidiphenvititanium gave 140-142°. To the yeliow precipitate
obtained after hydrolysis was added 50 ml of concentrated hydrochloric acid and the
mixture was left to stand for 2 h at room temperature. The precipitate and solution
became distinctly red. The reaction mixture was extracted three times with chloro-
formm and the solvent was distilled away. Bright dark-red dicyclopentadienvltita-
nium dichloride precipitated. It weighed 1.75 7 (0.007 mole) and melted at 285° (from
toluene). A mixed sample with a specialiy prepared pure compound gave no depres-
sion of the melting point. The ruby mother-liquor, after the removal of the precipitate,
(C;Hy) . TiCl., was steam-distilled and 0.5 g (0.0032 mole) of biphenyl, m.p. 69°, was
isclated. Titanium dioxide (0.4 g, 0.005 mole) was found in the reaction mixture
remaining after the steam distillation.

SUMMARY

Thermally unstable tetraphenvltitanium has been obtained by the interaction of i
moles of phenvilithium with titanium tetrachloride in benzene solution at —70°. It
reacts with mercuric chloride at the same temperature with quantitative formation of
phenvimercury chloride. In ether-cyvclopentadiene solution, because of the replace-
ment of two phenvl groups, dicyclopentadienyldiphenyltitanium is formed. At —10°
tetraphenvltitanium decomposes, I mole of biphenyl is formed, and black pyvrophoric
diphenyltitanium, stable at room temperature and in an inert atmosphere, has been
isolated.

The oxidation of diphenvititanium in benzene labelled with 3C shows that both
products of the oxidation, phenol and biphenyvi, do not contain the label. A chloro-
form solution of diphenyltitanium decomposes at room temperature with the forma-
tion of benzene, titanium tetrachloride and biphenyl. A black crystalline precipitate
of diphenvltitaniurm ammine has been obtained by the action ¢f ammonia on a solu-
tzon of diphenyltitanium in benzene. It is easily oxidised in air.

Oniy about 40 %, of the theoretical vield of phenvlmercury chloride is obtained
by the action of mercuric chloride on a solution of diphenyltitanium in ether. Phenyl-
mercury chloride reacts with the organotitanium compound with formation of ben-
zene, metallic mercury, calomel and ethvimercury derivatives. The formation of ethvl-
mercury chloride was the result of a homolyvtical procedure with the solvent, diethyl
ether.
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