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dry (freshly distilled from P,O,) benzonitrile was added and the reaction misture was 
refluxed for two days. The Raney Sickel was filtered and the filtrates were concen- 
trated i*z raci&o. yielding 2.5 g 0 f a yellow residue decomposing at about 265-270~. 
A maximum conversion of 9.0 g to the yellow comples was achieved after IO days 
refiuxing. (Found; Si, g.o-11.2. C,,H&,Xi calcd-r X, q-g5 X.) 

This vellow residue was ret+-stallized from glacial acetic acid yielding long 
needles of triphen+iazine. m-p. 22S--230”. (Found: C. Sr_So; H, 4.55; N, 13.62. 

C,,H,S, calcd.: C. S1.53; H, +Sg; S, 13.5S96.) The infrared spectrum of this 
specimen was identical with that of triphenyltriazine and the sample did not depress 
the melting point of triphenyltriazine upon admisture. 
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PRELlMlNARY NOTES 

A novel synthesis of alIyIdicyciopentadienyltititanium(l~1) compIexes 

_~liyIdic~cIopentadien~ltitanium(III)l~~ and some methylally and dimethylallyl 
homoIoguesZ have previously been prepared by reaction of I mole of dicyclopenta- 
dienyltitanium(I\-) dichloride with z moles of the (methyl)allyl Grignard reagent in 
ether or tetrah+rofuran solution: 

(C,H,),TiC1, f I sl!yl-JIgS ---+ (C,H,),Ti-ally1 + 2 I\IgSCl f <all\-1':. (1) 

where ally1 = C,H,. C,H, or C,H,; and S = Cl or Br. 
The e_xtremely alr-sensitive compounds (C&) ,Ti-ally1 are monomeric; they 

have one unpaired electron per molecule. Evidence has been presented, indicating that 
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the ~rnethyifallyl group isrz-bonded to the metal, as are the c>-clopentadieql ligands’?. 

We now wish to report an akematix-e, and sometimes more convenient way of 

preparation of aii_vldic_vcfopenta~en_vltitaniumfIII) complexes. namely by re- 
action of I moIe of dic_vclopentadienyItitaniun@\~) dichIoride with 3 moles of 

kopropylmagnesiuxm bromide and an excess of a suitable 1,3-diene in ether solution: 

\\%en taking pentadiene-r,g as the diene x-e prepared r,3_dimeth~-lall~ldic_vclo- 
pentadienyititanium in good yield_ \1ith butadiene-I.3 I-methyla&-ldicyclo- 

pentadienyltitanium was obtained, but the yieId ;Y~S much lower and the product 

x-cry impure_ 

AlI operations were carried out in an atmosphere of purified nitrogen_ 

Rcactim zitlr l~a:tcrdim~-r.~. _A solution of isopropyIma,qesium bromide in ether 
(x.6 ml, 135 M) wxs dropwise added to a stirred mixture of 5 grnms of powdered 
dicyclopsntadienyItitanium dichloride and IO mI of pcntadiene-1.3 in IOO mI of 
ether, cook& at o’C. Gas evolution set in immediatel-; initiali-, the reaction misture 
hecame l-q- dark. but after half of the Grignard solution ;vas added the solution 

,cradualIy turned blue_ -After the addition of the Grignard solution the misturc was 
stirred for three hours at room temperature, then refksed for 30 minutes. The sol\-ent 
was remol-ed in x-acuum and the product evaporated to complete drb-nss by sucking 

at an oil sump with a cold trap for _$=j minutes. Penrane (350 ml) was added and the 
mixture stirred for 45 minutes at room temperature, - the blue solution was filtered and 
5!ow_Ir coo!ed to --So’_ Crude r,3-cfimeth~inll~I~c~-cl~~~ntadien?_II) 
(j-6 grams, d = 72 ? .) separated as bIue needIts. 31-p. S749’ (dec.!; i.,,,, = 573 rnp; 
found: r9.6~ “0 Ti; calcd. for CISH19Ti: 19-3s 0; Ti_ 

If- an ethereal solution of ttrt.-bur-lxnagnez;ium chloride was added to di- 

cyclo~ntadknyltitanium dichloride and pcntadknc-x ,3 in the Sam2 way as dexribed 

&ox-c:, the reaction misture turned to a clear green. -After half of the Grignard sol-&on 
XKS added rhe mixture colourtd biue. but much +Iov-er than when isoprop>-Imaqesium 

bromide wx used. r,3-IXmethyIall~idic~c!opentadien~ltitanium was obtained in 
45 fO J-ieId. 

K~crzfion i&h HrrCadizw-1.3. Butadiene-x.3 (IO ml) condensed in a cold trap was 
freed from air and &soIv-ed in IOO ml of ether_ If the reaction was carried out in the 

same \;L?- a~ described abo\-e, 21 oO of impure I-meth?-lalI_\-idic\-ciopentadien?-l- 

titanium KS obtained a~ a purpIe powder. _A somewhat better yield (30 Y,) KS 
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 45’ and decomposed 
under bioxing up at 94’; in, = 539 rnp. (Pure I-meth_vlall_vldic_\-clopentadienyi- 



titanium crystallizes as \-iolet platelets; m-p. g6_5--gT3 (dec.) ; i.,, = 5x9 rnp in 

c_vclohesane”.) 

Discussion 
The reaction described is somewhat similar to the reaction of isoprop~lmagne- 

sium bromide with certain metal halides in the presence of cyclic ofefines. studied by 

Fischer and JiiilIeP. In crude approximation this reaction ma?; be described as: 

MCI, fxka-C,HS?iIgBr f ~oItfine-+X(o!efinc), + ;C,H, f zC,H, + AIgClBr 

(-\I = Cr. Fe. Ku. OS). 

but in some cases hydrogen is abstracted from the oleline, while in one case the l&and 
was hydrogenated. However, no allylic complexes were isolated by Fischer and 
Miiller5. -4ccording to these authors the alkylmetal complexes originally formed from 
the metal halide and the Gri@ard reagent decompose to coordinative& unsaturated 
products, probably via hydride intermediates-The coordinatively unsaturated products 
are coordinated b- the oleiine to give the final products_ 

Similarl-. we assume that in reaction (2) studied b>- us alk_vltitanium compleses 
are initialI!- formed (step a) which decompose to a titanium hydride 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 
(C,H,)Fc(CO),R studied b>- Green and Sag?-*. The stability of (CSH,)Fe(CO),R 
decreases in the sequence R = n-prop>-1 > isoprop>-1 > tert-butyl; the latter 
compound could not be isolated but the h\-dride (C,H,)Fe(CO)2H and (CH,),C = CH, 
were obtained; abol-e LO= the hydride decomposes to :(C,H5)Fe(CO),:,. Step c of our 
reaction scheme corresponds to the wzll-known reaction of some (stable) transition- 
metal h>-dride complexes v.-ith I.gdienes to form allvlic complcses5. 

\Vhcreas the allvlic cornpies formed b\- reaction (a) with butadiene-I.3 must be 
I-nwtl~yla!l~ldic~clopentadicn?_ltitanium, t& complexes could LZ priori be formed 
in the rttaction with pentadizne-x.3, Liz. the I,= --dimethlallyl complex actualI>- isolated 
x~tl the r-ethylal!_\- complex. It dots not seem unlikeI!_ that the crude reaction product 
coniak some nf rhe latter co;npIe_x, since its absorption spectrum (in the x-isible 
range) has a maximum at 573 mu, while that of the pure r.3- dimethylall~-I complex is 
at 5;s n+ The absorption maximum of the I-ethylally complex would be expected 
at lower wax-e lrn$h (probabl_v near 540 mp)_ The very impure product of the reaction 
with butadiene-r _ .> a!rr?ad>- has its absorption masimum at 339 rnp, the same as that 
of pure r-mcthvlall~idicyclopentadien~-ltitanium prepared b>- method (I). 

XC p&ibili& of the described s>-nthetic method are further in\-estigated. 

\\-e wish to thank Dr. H. J_ DE LIEFDE NEIJEI: for many helpful discussions. 

and Mr. \\‘_ 11. HAZESBERG for c;lming out the anal>-ses. This in\-estigation has been 
financially supported by the Setherlands Organisation for the -Advancement of Pure 
Research (ZSVO) _ 
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Die Umsetzung van Phenyl(tribrommethyl)-quecksiIber mit Acetyienen 

Seyferth und 3Iitarbeiterl haben in einer Serie \-on Arbeiten gezeigt, dass 
Phenyl(trihaIomethylj-quecksilberverbindungen lagerfahige T’orstufen x-on Dihalo- 
carbenen (bzw. ihren _qquivaIenten) sind. Beim Erhitzen mit OIefinen in inerten 
Lkmgsmittehr entstehen Dihalocyclopropane. Im Rahmen unserer Untersuchungen 
iiber die -Addition van Dihaiocarbenen an Acetylene% f haben wir die Umsetzung x-on 
Phen~I(tribrommethyI)-quecbilber (I) mit Akinen untersucht. 

qH,-CzC-R +(Ii--_CH:~$:~~ Ii0 

0 
; 

/c\ 
c 3 I C,H,C- -C-R 

!II) (III1 (112 

Die zur6ichs.t gebiideten DibromcJ-clopropene (III! gehen beim Schiittein mit 
VLasser momentan in die relatil- stab&n Cyc!opropenone (I\‘) tiber. deren charak- 
teristische IR-_Absorptionen bei rS+40 und 1630-50 cm-’ die Am&-se erleichtem. 
Unter den gewahlten Bedingungen (4 std. Iiochtn van Squimolaren Mengen (I! und 
(11, in Benz01 unter Stickstoff) konnte die Bildun, = folgender. van uns schon auf 
anderem 1Ye&m3 dargesteliter k’erbindungen beobachtet werden: 11-a. R = C,H,; 11-b 
R = C,Hj;IVc, R= C=C-C,H,;I\-d.R= flalis-CH=CH-C,HS.Die_~usbeuteim F&e 
It--a Iag bei 15 ?& Ganz offenbar Iaufen neben der gewiinschten Reaktion andere 
Prozesse ab. Das in fast quantitatix-er Menge abgeschiedene Phen>-lquecksiiberbromid 
ist h5ufig van betfichtlichen JIengen dunkler Schmieren umschlossen. - Eine _Anzahl 
verschiedenst substituierter rein aliphatischer _Acet>-Iene reagierte nicht mit (Ij. 

Ich danke Herrn Professor Dr. F. BOHLMASS fiir steti,ae Fiirdenmg, der Sche- 

ring_%G. Berlin fiir eine BeihiIfe und Hem H. P. JOSWG fur experimenttile Mitarbeit. 

* Tei! eines auf dcr \Vcstdeutschen Chemirdozententagung in \VGrzburg am 1;. Xpril 1966 
gehafteoen \-orZags- 
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