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observed in the conversions of [Rug(C0),N]- to [Ru(C-
0)N]" (quantitative with 1 atm of CO at 25 °C)? and
Rug(C0),,C to Rus(C0O),5sC (quantitative with 80 atm of
CO at 70 °C0.. We are currently studying methods of
forming the anionic cluster [Ru;(CO),sB]", initially by
removing the gold(I) phosphine group from 2.
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Summary: A new zinc-mediated coupling reaction of allyl
and allyl-like bromides with Bu,SnCl (1) or Bu,SnCl, (2),
performed in H,0 (NH,CI)/THF medium, represents an
easy route to the following organostannanes:
Bu,SnCH,CH=CH, (3) and Bu,Sn(CH,CH=CH,), (4),
Bu,Sn(C H,) (5) and Bu,Sn(C H,), (6) (where CH, stands
for trans-crotyl, cis-crotyl, or a-methylallyl), and
Bu,SnCH=C==CH, (7). This striking one-pot procedure
successfully improves the already general routes where
Grignard or other conventional organometallic reagents
are used.

Allylstannanes have been shown to be versatile reagents
in organic synthesis! in (i) allylstannation? of carbonyl
compounds, (ii) allylations promoted by BF4Et,0° or by
scrambling reagents* such as Bu,SnCl,, BusSnCl, SnCl,,
BCl;, BBr;, TiCl,, and Cp,TiCl,, and (iii) catalyzed
cross-coupling reactions of allyl halides with triorgano-
allylstannanes.’

(1) For general reviews, see: Davies, A. G.; Smith, P. J. In Compre-
hensive Organometallic Chemistry; Wilkinson, G., Stone, F. G. A., Abel,
E. W., Eds.; Pergamon Press: Oxford, U.K., 1982. Pereyre, M.; Quintard,
J.-P.; Rahm, A. In Tin in Organic Synthesis; Butterworths: London,
1987; p 185. Yamamoto, Y. Acc. Chem. Res. 1987, 20, 243. Wardell, J.
L. In Chemistry of Tin; Harrison, P. G., Ed,; Blackie: Glasgow, Scotland,
1989; p 315.

(2) Allylstannation describes the addition of an unsaturated organic
moiety into the tin—~carbon allylic bond. Such a reaction has been found
to occur with allyltin halides. See: Tagliavini, G.; Peruzzo, V.; Plazzogna,
G.; Marton, D. Inorg. Chim. Acta 1977, 24, L47. Tagliavini, G.; Marton,
D.; Furlani, D. Tetrahedron 1989, 45, 1187, For a review see: Taglmvmn,
G. Silicon, Germanium, Tin Lead Compd. 1985, 8, 23.

(3) Maruyama, K.; Naruta, Y. J. Org. Chem. 1978, 43, 3796. Naruta,
Y.; Maruyama, K. Chem. Lett. 1978, 431. Naruta, Y. J. Am. Chem. Soc.
1980, 102, 3774. Yamamoto, Y.; Yatagai, H.; Maruyama, K.; Naruta, Y.
J. Am. Chem. Soc. 1980, 102, 7107.

(4) For TiCl, and Cp,TiCl,, see: Keck, G. E.; Abbott, D. E,; Boden,
E. P.; Enholm, E. J. Tetrahedron Lett. 1984, 25, 3927. Marton, D;
Tagliavini, G.; Zordan, M.; Wardell, J. L. J. Organomet. Chem. 1990, 391,
295. For SnCl,, BuSnClg, and Bu,SnCl,, see: (a) Gambaro, A.; Ganis, P.;
Marton, D.; Peruzzo, V.; Tagliavini, G. J. Organomet. Chem. 1982, 231,
307. (b) Boaretto, A.; Marton, D.; Tagliavini, G. Inorg. Chim. Acta 1983,
77, L196. (c) Boaretto, A.; Marton, D.; Tagliavini, G.; Ganis, P. J. Or-
ganomet. Chem. 1987, 321, 199. For BCl; and BBr;, see: Marton, D.;
'1"2&7gliavini, G.; Zordan, M.; Wardell, J. L. J. Organomet. Chem. 1990, 390,
127,

The various approaches provide convenient methods for
C-C bond formation via stoichiometric or catalyzed re-
actions. Even reactions leading to C-O-C formation, by
means of a thermal condensation of two molecules of al-
dehydes with allyltin substrates, have been considered.®
Furthermore, it has been demonstrated that allyl-
stannations by means of allyltin halides occur under mild
conditions, with very short reaction times and without the
use of organic solvents and an inert-gas atmosphere.?® In
fact, allylstannations leading to C-C bond formation can
be performed in the presence of water’ and even in
aqueous acid media.?

Synthetic routes to allylstannanes are based on the
following procedures: (a) preparation of a conventional
organometallic compound (Grignard, RLi, etc.) which will
react with an organotin halide or oxide,? (b) reactions of

(5) Kosugi, M.; Sasazama, K.; Shimizu, Y.; Migita, T. Chem. Lett.
1977, 301. Trost, B. M.; Keinan, E. Tetrahedron Lett. 1980, 21, 2595.
Godschalx, J.; Stille, J. K. Tetrahedron Lett. 1980, 21, 2599. Keck, G.
E.; Yates, Y. B. J. Am. Chem. Soc. 1982, 104, 5829. Sheffy, F. K.; Stille,
J. K. J. Am. Chem. Soc. 1988, 105, 7173. Godschalx, J.; Stille, J. K.
Tetrahedron Lett. 1983, 24, 1905. Migita, T.; Nogai, K.; Kosugi, M. Bull.
Chem. Soc. Jpn. 1983, 56, 2480. Yamamoto, Y.; Maruyama, K.; Matsu-
moto, K. J. Chem. Soc., Chem. Commun. 1984, 548. Simpson, J. H,;
Stille, J. K. J. Org. Chem. 1985, 50, 1759. Hosomi, A.; Imai, T.; Endo,
M.; Sakuray, H. J. Organomet. Chem. 1985, 285, 95. Stille, J. K.; Sweet,
M. P. Tetrahedron Lett. 1989, 30, 3645. Marshall, J. A.; Luke, G. P. J.
Org. Chem. 1991, 56, 483. Marshall, J. A.; Wang, X. J. Org. Chem. 1991,
56, 3211. For a review, see: Beletskaya, I. P. J. Organomet. Chem. 1983,
250, 551,

(6) Allyltin dichlorides and trichlorides have shown to be able to add
two molecules of aldehydes, forming alkoxides which thermally collapse
to halotetrahydropyrans, bicyclic compounds, or ethers. See: Gambaro,
A.; Boaretto, A.; Marton, D.; Tagliavini, G. J. Organomet. Chem. 1983,
254, 293. Gambaro, A.; Boaretto, A.; Marton, D.; Tagliavini, G. J. Or-
ganomet. Chem. 1984, 260, 255. Boaretto, A.; Furlani, D.; Marton, D.;
Tagliavini, G.; Gambaro, A. J. Organomet. Chem. 1986, 299, 157. Marton,
D.; Furlani, D.; Tagliavini, G. Gazz. Chim. Ital. 1987, 117, 189. Marton,
D.; Furlani, D.; Tagliavini, G. Gazz. Chim. Ital. 1988, 118, 135.

(7) For C~C bond formation using allyl-, allenyl-, and propargyitin
substrates in aqueous medium, see: (a) Boaretto, A.; Marton, D.; Ta-
gliavini, G.; Gambaro, A. J. Organomet. Chem. 1985, 286, 9. (b) Boaretto,
A.; Marton, D.; Tagliavini, G. J. Organomet. Chem. 1985, 297, 149. (c)
Furlani, D.; Marton, D.; Tagliavini, G.; Zordan, M. J. Organomet. Chem.
1988, 341, 345.

(8) Marton, D.; Tagliavini, G.; Vanzan, N. J. Organomet. Chem. 1989,
376, 269.
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Table I. Preparation of Allyl- and Allenylstannanes

reagent amt of product

entry  proce- amt, g organic amt, g Zn amt,® H,0¢/ amt, g
no. dure organotin (mmol) bromide® (mmol) g THF, mL product (yield, %)
1 I BusSnCl 24,0 (73.7) CH,=~CHCH,Br 26.7 (220.7) 14.5 50/50 BuySnCH,CH=CH, (3) 15.6 (64)
2 II 60.0 (184.3) 28.9 (238.9) 15.3 200/200 3 46.5 (77)
3 I Bu,SnCl;  20.0 (65.8) CH,=CHCH,Br 47.2 (390.2) 25.8 100/100  Bu,Sn(CH,CH=CH,), (4)  16.0 (78)
4 I Bu;SnCl 24,0 (73.7) CH;CH=CHCH,Br¢ 29.9 (221.5) 145 50/50 BuySn(CH,)* (5) 20.8 (82)
5 i 24.0 (73.7) 12.9 (95.5) 6.3 100/100 & 20.1 (79)
6 1 Bu,SnCl, 20.0 (65.8) CH,CH=CHCH,Br¢ 53.2 (394.0) 25.8 150/150  Bu,Sn(C/H;)# (6) 20.1 (89)
7 I 20.0 (65.8) 23.1 (171.1) 11.2 100/100 6* 19.4 (87)
8 II BusSnCl  24.0 (73.7) CH=CCH;Br 11.4 (95.8) 6.3 100/100  BuSnCH=C~—CH, (7) 19.5 (80)

¢ Organotin chiorides and organic bromides (commerecially available from Aldrich) were purified before use. ®Zinc powder 325 mesh (commercially available
from Aldrich) was used. ¢Deionized water saturated with NH,Cl was used. ¢Crotyl bromide consists of a mizture of trans (76%), cis (9%), and a-methylallyl
forms. (15%). *Isomeric composition: trans-crotyl 59% and cis-crotyl 41%. fIsomeric composition: trans 34%, cis 52%, and a-methylallyl 14%. &Isomeric
composition: trans,trans 6%, cis,trans 42%, and cis,cis 52%. " Isomeric composition: trans,trans 20%, cis,trans 51%, and cis,cis 20%.

stannyl anions with allylic or organic substrates,'® (c)
1,4-hydrostannation of 1,3-dienes,!* (d) preparation of
organotin phosphorus ylides as intermediates,'? and (e)
thermal rearrangement of mixed (allylalkoxy)organo-
stannanes.’* Both procedures (b) and (c) are also ap-
plicable to the formation of allenylstannanes.!* However,
all these procedures require two or more steps and all
operations must be carried out under a dry, oxygen-free
atmosphere.

Thus, we have devoted our efforts to find a simple and
direct synthetic procedure, where triorgano- and di-
organoallylstannanes can be produced in a one-pot reaction
and in the presence of air and water. Our best procedure
to date is depicted in eq 1. A Wurtz-type reductive

Zn/H,0 (NH,Cl)/THF
nRBr + Bu,_,SnCl, Bu,,SnR, (1)
R = allyl or allyl-like group; n = 1,2

coupling reaction mediated by zinc powder forms the basis
of this reaction, which has some analogies with those
performed in H,O0 (NH,Cl)/ THF medium between allyl
bromides, aldehydes, and zinc to give homoallylic alco-
hols.!® Zinc powder is known to be active either in water
or in saturated NH,Cl aqueous medium.!® In the latter
case, the activation process is accelerated, since the zinc

(9) For example, see: Seyferth, D.; Weiner, M. A. J. Org. Chem. 1961,
26, 4797. Seyferth, D.; Andrews, S. B. J. Organomet. Chem. 1971, 30, 151.
Poller, R. C. J. Organomet. Chem. 1978, 157, 247. Hosomi, A.; Saito, M.;
Sakuray, H. Tetrahedron Lett. 1980, 21, 355. Yatagai, H.; Yamamoto,
Y.; Maruyama, K. J. Am. Chem. Soc. 1980, 102, 4548. Koreeda, M,;
Tanaka, Y. Chem. Lett. 1982, 1299. Jones, M.; Kitching, W. J. Organo-
met. Chem. 1983, 247, C5.

(10) Matarasso-Tchiroukhine, E.; Cadiot, P. J. Organomet. Chem.
1976, 121, 169. Quintard, J. P.; Pereyre, M. Silicon, Germanium, Tin
Lead Compd. 1980, 4, 151. Trost, B. M.; Herndon, J. W. J. Am. Chem.
Soc. 1984, 106, 6835. Barbero, A.; Cuadrado, P.; Fleming, I.; Gonzales,
A. M,; Pulido, F. J. J. Chem. Soc., Perkin Trans. 1 1992, 327.

(11) Schroer, U.; Neumann, W. P. J. Organomet. Chem. 1976, 105, 183.
Ueno, Y.; Aoki, S.; Okawara, M. J. Am. Chem. Soc. 1979, 101, 56414. Ueno,
Y.; Ohta, M.; Okawara, M. J. Organomet. Chem. 1980, 197, C1. Ueno,
Y.; Aoki, S.; Okawara, M. J. Chem. Soc., Chem. Commun. 1980, 683.
Ueno, Y.; Aoki, S.; Okawara, M. Tetrahedron Lett. 1980, 1767. Ueno, Y.;
Aoki, S.; Okawara, M. Synthesis 1980, 1011. Ueno, Y.; Sano, H.; Aoki,
S.; Okawara, M. Tetrahedron Lett, 1981, 2675.

(12) Seyferth, D.; Wursthorn, K. R.; Mammarella, R. E. J. Organomet.
Chem. 1979, 179, 25,

(13) Peruzzo, V.; Tagliavini, G. J. Organomet. Chem. 1978, 162, 37.
Gambaro, A.; Marton, D.; Peruzzo, V.; Tagliavini, G. J. Organomet.
Chem. 1981, 204, 191.

(14) Ueno, Y.; Okawara, M. J. Am. Chem. Soc. 1979, 101, 1893.
Ruitenberg, K.; Westmijze, H.; Meijer, J.; Elsevier, C.; Vermeer, P. J.
Organomet. Chem. 1988, 241, 417. Keinan, E.; Peretz, M. J. Org. Chem.
1983, 48, 5302. For other methods, see: Bottaro, J. C.; Hanson, R. N,;
Seitz, D. E. J. Org. Chem. 1981, 46, 5221. Ruitenberg, K.; Vermeer, P.
Tetrahedron Lett. 1984, 25, 3019. Ruitenberg, K.; Westmijze, H.; Kleijn,
H. J. Organomet. Chem. 1984, 277, 227.

(15) Petrier, C.; Luche, J. L. J. Org. Chem. 1985, 50, 912. Petrier, C,;
Einhorn, J.; Luche, J. L. Tetrahedron Lett. 1985, 26, 1449. Petrier, C.;
Dupuy, C.; Luche, J. L. Tetrahedron Lett. 1986, 27, 3149. Einhorn, C.;
Luche, J. L. J. Organomet. Chem. 1987, 322, 177. Luche, J. L.; Allavena,
C. Tetrahedron Lett. 1988, 29, 5369. Luche, J. L.; Allavena, C.; Petrier,
C.; Dupuy, C. Tetrahedron Lett. 1988, 29, 5373.

particle surface is continuously cleaned from oxides by the
acidity of the ammonium salt solution.

Table I summarizes the experimental data and results
for the following organostannanes: Bu,;SnCH,CH=CH,
(3), BU2sn(CchH=CH2)2 (4), BuSSR(C4H7) (5), BU.2sn'
(C.H-), (6) (where C,H, stands for trans-crotyl, cis-crotyl,
or a-methylallyl), and Bu;SnCH=C=CH, (7). Two dif-
ferent procedures, I and II, with differing stoichiometries
have been adopted.!® Both are equivalent if one considers
that yields are practically identical for a given compound.
Procedure II is more economical than procedure I when
expensive allyl bromides are employed. In addition, if we
take into account that the reaction is highly exothermic,
procedure II allows a more accurate control of the tem-
perature when large amounts of reactants are employed.

We must emphasize the particular facility of this cou-
pling reaction, which is performed in the presence of water
and air. This is a further example of the use of aqueous
media for organic synthetic purposes.”®517 In the present
cases, only short times are necessary to isolate the pure
products. For example, preparation of 46.5 g of compound
3 (see Table I, entry 2) requires only 4 h, which is much
faster than other procedures.

Organostannanes 5 and 6 are isolated as isomeric mix-
tures, the compositions of which are strongly dependent
on the workup, analogous to results obtained when Grig-
nard procedures are used.’ The compound Bu;Sn(C,H)
(5), synthesized by procedure I (entry 4), consists of a 59:41
mixture!® of trans- and cis-C,H, groups. On the other
hand, by means of procedure II (entry 5) a mixture!®
containing three isomeric species in the ratio trans:cis:a-
methylallyl = 34:52:14 is isolated. Neither of these com-

(16) Procedure I: In a round-bottom two-necked flask (250-1000 mL)
equipped with a condenser, the appropriate butyltin chloride and a 3-fold
excess of allyl bromide were suspended in a H,O (NH,Cl saturated)/THF
mixture. Then, zinc powder (in a 1:1 stoichiometric ratio with respect
to allyl bromide) was carefully added with vigorous stirring over about
20 min (the reaction is almost instantaneous and highly exothermic).
After addition, the mixture was stirred a further 15 min to ensure com-
pletion of the reaction. Extraction with Et,0 was performed; the sepa-
rated organic layer was washed with saturated aqueous NaCl and dried
over MgSO,. Removal of solvent left an oil, which was distilled under
vacuum to afford the pure allyltin compound. Procedure II: In a
round-bottom two-necked flask equipped with a condenser and a drop-
ping funnel, the appropriate butyltin chloride and a 30% excess of zinc
powder were suspended in H,O (NH,Cl saturated)/ THF mixture. With
vigorous stirring, the allyl bromide (in a 1:1 stoichiometric ratio with
respect to zinc) was added dropwise at a rate sufficient to maintain a
gentle reflux. The addition took about 30 min. The heterogeneous
mixture was stirred for a further 30 min and then extracted with petro-
leum ether (35-60 °C). The organic layer was separated, and workup was
performed as described above to isolate the pure allyltin compound. See
Table I for reactant and solvent quantities used.

(17) See for example: Multzer, J.; Altenbach, H. J.; Braun, M.; Krohn,
K.; Reissig, H. U. In Organic Synthesis Highlights; VCH: Weinheim,
Germany, 1991; p 71. Grieco, P. A. Aldrichim. Acta 1991, 24, 59.

(18) The composition of the isolated isomeric mixture has been de-
termined by **Sn NMR spectroscopy, by following the criteria adopted
in ref 4c.
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positions is related to the isomeric composition of the
starting allyl bromide, which is trans:cis:a-methylallyl =
76:9:15.

The compound Bu,Sn(C,H;), (6) is obtained as an
isomeric mixture in which the organic group C/H; having
the a-methylallyl configuration is completely absent. A
mixture!® of the isomers

Blu Blu’\) k/\elu’\)
/\/‘sln’\%\ /\/\sln Z X s FZ
Bu Bu B

trans trans

u
trans,cis cis,Cis

is obtained with the following isomeric compositions:
trans,trans:trans,cis:cis,cis = 6:42:52 (entry 6) and 20:51:29
(entry 7).

In the coupling reaction of Bu;SnCl with propargyl
bromide (entry 8) only the allenyl isomer 7 is obtained.
This new route to allenylstannanes 7 has some advantages
over the Grignard procedure, which requires a further step
to isomerize the initial product mixture containing both
isomers Bu;SnCH=C=CH, and Bu;SnCH,C=CH."

The present approach is analogous to the formation of
8i—C and Ge—C bonds in organic solvents through cou-

pling of organosilyl!® and organogermyl chlorides® with
a-bromo esters in the presence of zinc powder. These
reactions presumably proceed via the intermediate for-
mation of organozinc compounds. In our case, it is difficult
to establish if organozinc or radical species are involved
in the process. Zinc-mediated C-C bond-forming reactions
in H,O/THF medium are thought to follow a radical
mechanistic pathway.!®

These preliminary results clearly illustrate the potential
of this Wurtz-type coupling reaction to form, in aqueous
medium, simple allylstannanes. Further studies are now
under way to apply this methodology to the preparation
of more complex allyltin substrates.
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(19) Fessenden, R. J.; Fessenden, J. S. J. Org. Chem. 1967, 32, 3535.
(20) Jean, A.; Lequan, M. C. R. Seances Acad. Sci., Ser. C 1971, 273,
1662.
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Summary: Reaction of the complexes trans-Pd(C¢H,C-
(HFNPhXNHPh)XPMe;), (1) and trans-Pd(C¢HsXNHPh)-
{PMe;), (3) with dimethyl acetylenedicarboxylate (DMAD)
results in the insertion of the acetylene into the Pd-N
bond, forming cis- and trans-Pd[(MeOOC)C=C-
(COOMeXNHPh)}(C¢H,C(HF=NPh)PMe;), (2) and trans-
Pd[(MeOOC)C=C(COOMe)(NHPh)](C¢H;)(PMe;), (4).
Thermolysis of 2 at 110 °C gives a high yleld (76 %) of
N-phenyl-1-anilino-3,4-bis(methylcarboxy)-1,2-dihydroiso-
quinoline (5).

The synthesis of late-transition-metal amide complexes
(groups 8-10) continues to attract considerable interest
from inorganic and organometallic chemists.!® One

(1) For reviews see; (a) Bryndza, H. E.; Tam, W. Chem. Rev. 1988, 88,
1163. (b) Fryzuk, M. D.; Montgomery, D. C. Coord. Chem. Rev. 1989, 95,
1-40. (c) Lappert, M. F.; Power, P. P.; Sanger, A. R.; Srivastrava, R. C.
Metal and Metalloid Amides; Halsted Press: Chatham, Kent, England,
1980; pp 488-533. More recent work on group 8-10 metal amide com-
plexes can be found in ref 2.

(2) (a) Koelliker, R.; Milstein, D. J. Am. Chem. Soc. 1991, 113, 8524.
(b) Casalnuovo, A. L.; Calabrese, J. C.; Milstein, D. J. Am. Chem. Soc.
1988, 110, 6738.

(3) (a) Bryndza, H. E.; Fultz, W. C.; Tam, W. Organometallics 1985,
4,939. (b) Park, S.; Roundhill, D. M.; Rheingold, A. L. Inorg. Chem. 1987,
26, 3972. (c) Cowan, R. L.; Trogler, W. C. Organometallics 1987, 6, 2451.
(d) Cowan, R. L,; Trogler, W. C. J. Am. Chem. Soc. 1989, 111, 4750. (e)
Park, S.; Rheingold, A. L.; Roundhili, D. M. Organometallics 1991, 10,
616.

(4) Seligson, A. L.; Cowan, R. L.; Trogler, W. C. Inorg. Chem. 1991,
30, 3371.

reason for this interest is the potential use of these com-
plexes to facilitate the formation of carbon—nitrogen bonds
through the insertion of unsaturated organic molecules into
the metal-nitrogen bond. Although examples of insertion
reactions do exist for these complexes, relatively little is
known about the factors which control these reac-
tions.23ecd:45abbbei We now report that the reaction of two
palladium-amido complexes with dimethyl acetylenedi-
carboxylate (DMAD) results in carbon-nitrogen bond
formation.

When trans-Pd(C;H,C(H)=NPh)(NHPh)(PMe,), (1)
was allowed to react with 1 equiv of DMAD in pentane at
room temperature (eq 1), the immediate precipitation of
an off-white solid was observed. The !H NMR spectrum

(5) (a) Klein, D. P.; Hayes, J. C.; Bergman, R. G. J. Am. Chem. Soc.
1988, 110, 3704. (b) Glueck, D. S.; Winslow, L. J.; Bergman, R. G. Or-
ganometallics 1991, 10, 1462. (c) Glueck, D. S.; Bergman, R. G. Or-
ganometallics 1991, 10, 1479.

(6) (a) Bryndza, H. E,; Fong, L. K.; Paciello, R. A.; Tam, W.; Bercaw,
J. E. J. Am. Chem. Soc. 1987, 109, 1444. (b) Hartwig, J. F.; Andersen,
R. A,; Bergman, R. G. J. Am. Chem. Soc. 1989, 111, 2717. (c) Martin, G.
C.; Boncella, J. M. Organometallics 1989, 8, 2968. (d) Martin, G. C.;
Palenik, G. J.; Boncella, J. M. Inorg. Chem. 1990, 29, 2027. (e) Joslin,
F. L.; Johnson, M. P.; Mague, J. T.; Roundhill, D. M. Organometallics
1991, 10, 41. (f) Hartwig, J. F.; Andersen, R. A.; Bergman, R. G. Or-
ganometallics 1991, 10, 1875. (g) Joslin, F. L.; Johnson, M. P.; Mague,
J. T.; Roundhill, D. M. Organometallics 1991, 10, 2781. (h) Martin, G.
C.; Boncella, J. M.; Wucherer, E. J. Organometallics 1991, 10, 2804. (i)
Hartwig, J. F.; Bergman, R. G.; Andersen, R. A. J. Am. Chem. Soc. 1991,
113, 6499,

(7) Villanueva, L. A.; Abboud, K.; Boncella, J. M. Organometallics
1991, 10, 2969.
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