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terpenoid, and (hydronaphthalene) sesquiterpene type. 
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The abstraction of a-hydrogens from transition-metal alkyl 
groups is an important process in organo-transition-metal chem
istry, especially in view of the proven and implied activity of the 
generated alkylidene and alkylidyne functions in a number of 
catalytic and stoichiometric reactions.'"5 We wish to communicate 
here our initial observations on the high yield and efficient pho
tochemical generation of alkylidene groups in tantalum systems.6,7 

These results are important in that they represent the first un
equivocal demonstration of photochemically induced a-hydride 
abstraction generating alkylidene groups that are thermally in
accessible. Furthermore the results also demonstrate the high 
activity of alkylidene functions for the activation of aliphatic CH 
bonds, an area of intense current interest.8 

We recently reported the metalation behavior of the compound 
Ta(OArO2Me3 (I) (OAr' = 2,6-di-tert-butylphenoxide) in which 
on thermolysis at 120 0C loss of 2 equiv of methane and cyclo-
metalation of a tert-bvXy\ group in each aryl oxide ligand takes 
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Figure 1. Absorption spectrum OfTa(OArO2M^ in cyclohexane solvent. 

Scheme I 

place.9 Mild thermolysis of I (75 0C, 7 days in toluene) allows 
the isolation of the intermediate, monometalated compound III 
(Scheme I).10 However, on photolysis, I undergoes the smooth 
loss of 1 equiv of methane (as monitored by 1H NMR) and the 
formation of a new compound (II).11 Spectroscopic data are 
consistent with II being the methyl, methylidene compound Ta-
(OAr02(=CH2)(CH3).12 When allowed to stand at 25 0C, II 
smoothly converts to the monometalated compound III. Both the 
photochemical conversion of I to II and the isomerization of II 
to III are essentially quantitative as determined by 1H NMR. In 
order to prove that the thermal and photochemical routes to III 
are different, we performed a labeling study, the results of which 
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(11) Photolysis was achieved by the use of a 450-W Ace-Hanovia medi
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are outlined in Scheme I.13 Mass spectroscopic analysis clearly 
shows that the product of thermolysis of Ta(OAr02(CD3)3 is 
Ta(OC6H3-/-BuCMe2CH2)(OAr')(CD3)2 whereas photolysis 
followed by room-temperature metalation leads to Ta(OC6H3-
J-BuCMe2CH2)(OArO(CD3)(CD2H), the proton being incorpo
rated from the tert-butyl group. 

These results prove that the methylidene compound is not 
generated during the thermal reaction, and the thermal metalation 
step probably proceeds in a four-center pathway.14 The structure 
of the methylidene compound is at present unknown although it 
should be very similar to that of the related compound Ta-
(OArO2C=CHSiMe3)(CH2SiMe3).15 This latter compound also 
undergoes cyclometalation on thermolysis (80 0C), but a number 
of pathways are possible.15 The fact that II converts directly to 
III at room temperature indicates that methylidene functions have 
a higher activity for aliphatic CH bond activation (at least in-
tramolecularly) than simple alkyl groups. This metalation step 
can be thought of as an intramolecular reverse of the a-hydride 
abstraction process, the aliphatic CH bond adding to the tanta
lum-carbon double bond. 

The question arises as to the pathway of the photochemical 
a-hydride abstraction itself. Figure 1 shows that the electronic 
spectrum of I contains a strong absorption in the ultraviolet with 
m̂ax = 3O7 nm and a molar extinction coefficient «max = 7300 L 

mol"1 cm"1. This band we assign as a ligand to metal charge-
transfer process from the aryl oxide oxygen atoms to tantalum,16 

being neither in the right position or of the correct shape or 
intensity to be due to the lowest lying rr—tr* transition (Alg-B2u) 
of the aromatic ring of the OAr' ligands. Irradiation into this 
bond at 313 nm results in the generation of II with a high quantum 
efficiency of 0.95 ± 0.1. u Further evidence for the assignment 
of this band comes from the spectrum of the yellow compound 
TaCl2(CH2SiMe3)3. Here the band is of comparable intensity 
but is red shifted to Xmax = 344 nm, as would be expected for this 
less electronegative donor atom. 

Evidence for the possible generality of this process comes from 
a study of the compound Ta(OAr'02(CH2SiMe3)3 (OAr" = 
2,6-di-isopropylphenoxide). Thermolysis of this compound at 120 
0C (toluene-afg/sealed 1H NMR tube) for 7 days causes little 
change in the spectrum, approximately 5% Me4Si being generated 
with no other identifiable products. In contrast photolysis leads 
to the rapid formation of 1 equiv of Me4Si and the alkylidene 
Ta(OAr'02(=CHSiMe3)(CH2SiMe3).17 Further work is in 
progress to more fully study the possible generality of this process 
in compounds of this type and to try and ascertain the mechanism 
of this photoreaction.18 

(13) Ta(OAr')2(CD3)3 was prepared as described previously.13 Analysis 
of samples of III generated from Ta(OAr')2(CH3)3 either by thermolysis* or 
photolysis followed by room-temperature metalation showed identical mass 
spectral patterns. A parent molecular ion peak at 620 (100%) was accom
panied by peaks at 621 (35%) and 622 (=5%) due to the 13C natural abun
dances in this C30 molecule. In contrast, the thermolysis of Ta(OAr,)2(CD3)3 
led to a sample of III with a base peak at 626 (i.e., IH-(Z6) with less than 4% 
625, whereas the sample of III from photolysis of Ta(OAr')2(CD3)3 gave a 
base peak of 625 (i.e., IH-(Z5) and approximately 40% 626 (as expected from 
13C natural abundance). In the 1H NMR of III generated via the photo
chemical route from Ta(OAr')2(CD3)3, a broad, weak multiple! at 5 1.05 was 
observed and assigned to the TaCD2// group. No such multiplet could be 
resolved for the thermally generated compound. 
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(17) The compound Ta(OAr")2(CH2SiMe3)3 was prepared either by 
treatment of Ta(OAr")2Cl3 with LiCH2SiMe3 or by reacting TaCl2-
(CH2SiMe3J3 with excess LiOAr", both in hydrocarbon solvents. The product 
is a white solid extremely soluble in hexane. 1H NMR (30 0C, C6D6) 8 1.11 
(s, CZZ2SiMe3), 0.11 (s, SiMe3), 3.84 (septet, CZZMe2), 1.36 (d, CHMe2), 
6.8-7.3 (m, OC6H3). The electronic spectrum shows a band with \ m „ = 302 
nm and « = 9900 L mol-1 cm-1. On photolysis Me4Si was rapidly generated 
along with a solution of Ta(OAr")2(=CHSiMe3)(CH2SiMe3).

 1H NMR (30 
0C, C6D5CD3) 6 8.68 (s, Ta=CZZSiMe3), 0.24 and (s) 0.29 (s, CHSiMe3 and 
CH2SiMe3), 3.47 (septet, CZZMe2), 1.17 (d) and 1.20 (d, CHMe2), 6.7-7.2 
(m, OC6H3). The CZZ2SiMe3 signals could not be resolved. 
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The aqueous lyotropic liquid crystalline phases based on 
phosphatidyl cholines (lecithins) have been widely studied by 
NMR in recent years. The important NMR parameters can be 
obtained most easily from oriented samples. For example, fol
lowing the discovery that the aqueous phase can be aligned on 
glass plates, it was relatively straightforward to show that the 
proton broadening is orientation dependent.1 Surface orientation 
of samples is now the normal technique used in preparing samples 
prior to study by NMR.2 To our knowledge, spontaneous 
magnetic alignment for lyotropic phases based on lecithin has not 
been observed. 

We are currently conducting studies on the nonaqueous lamellar 
liquid crystalline phase composed of lecithin and various organic 
diols.3"6,10 In the course of these studies, we have observed 31P 
NMR line shapes that exhibit effects consistent with the sample 
being aligned under certain conditions. Figure 1 shows several 
31P NMR spectra for a lamellar sample 70/30 (w/w) soy lec-
ithin/ethylene glycol (I). Proton decoupled and nondecoupled 
spectra are presented for two Zeeman field strengths. In the case 
of B0 = 2.35 T (Figure IA), the sample yields a spectrum that 
is roughly a randomly oriented (three-dimensional) powder 
pattern7 for a spin ' /2 nucleus. There is no evidence for alignment 
under these conditions. A distinctly different spectrum is observed 
for B0 = 4.70 T (Figure IC). This spectrum has the qualitative 
appearance of a 2-dimensional spin '/2 powder pattern.7 This 
type spectrum is derived from a random distribution of directors 
in a plane passing through B0; however, the only definite conclusion 
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