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The catalyst system Pt(DVDS)/P(iBuNCH2CH2)3N (DVDS ) [(H2CdCH)Me2Si]2O), contain-
ing a bulky aminophosphine ligand, catalyzes the hydrosilylation of terminal alkynes
possessing a variety of functional groups using Ph3SiH or Et3SiH. These reactions occur
stereo- and regioselectively to give â-(E)-vinylsilanes with 97-99% selectivity in 76-98%
yield. Using Pt2(DVDS)3, this selectivity ranged from 63 to 93%, except in one case, where
the selectivities were the same for both catalyst systems.

The hydrosilylation of alkynes is one of the most
convenient, straightforward, and atom-economical meth-
ods of synthesizing vinylsilanes,1 a class of compounds
that has attracted considerable attention in recent years
as important building blocks in organic synthesis.2-6

One of the most significant uses of vinylsilanes is as
nucleophilic partners in Pd-catalyzed Hiyama-type cross-
coupling reactions.7 Their ease of handling and compat-
ibility with a range of organic transformations, along
with their low cost and low toxicity, have added to their
growing importance. However, the use of vinylsilanes
has been inhibited because of difficulties in accessing
stereo- and regiodefined isomers in hydrosilylations of
terminal alkynes, owing to the possibility of forming a
mixture of three isomeric vinylsilanes (viz. R- and â-(E)
and â-(Z)).

Recently, significant progress has been made in this
area and a myriad of catalyst systems have been
developed in efforts to generate stereo- and regiodefined
isomers.8 In most cases the stereo- and regioselectivity
appears to be capriciously affected by various factors
such as the metal species, the ligand, the type of alkyne

and silane, and reaction parameters such as solvent and
temperature.8 Among the various catalysts employed,
the cationic rhodium complex [Rh(COD)2]BF4 has
achieved high regio- and stereoselectivity for â-(E)-
vinylsilane formation,8a-c although the use of propar-
gylic amines8a and arylalkynes8b as substrates resulted
in complete or partial polymerization. Neutral rhodium
complexes usually provided (Z)-alkenylsilanes with
moderate to high selectivities.8d,e However, a stereodi-
vergent synthesis of (Z)- and (E)-alkenylsilanes was
recently reported using a neutral rhodium(I) iodide
complex.8f Employing ruthenium catalysts, others have
obtained regioisomeric R-vinylsilanes with good selec-
tivity.8g-i Although platinum complexes such as H2PtCl6
(Speier’s catalyst)8d and Pt2(DVDS)3 (DVDS ) [(H2-
CdCH)Me2Si]2O; Karstedt’s catalyst)8j are generally
known as the most active and widely used hydrosilyla-
tion catalysts, recent reports describe the use of Pt-
(DVDS)/P(tBu)3 for achieving â-(E) selectivities in the
90-99% range for a variety of terminal alkynes7b,8k

employing tetramethyldisiloxane7b or 2-pyridyldimethyl-
silane.8k In the former work, the products were gener-
ated in solution and were used in a further reaction.7b

* To whom correspondence should be addressed. E-mail: jverkade@
iastate.edu.

(1) (a) Marciniec, B. Comprehensive Handbook on Hydrosilylation;
Pergamon Press: Oxford, U.K., 1992; p 130. Hiyama, T.; Kusumoto,
T. In Comprehensive Organic Synthesis; Trost, B. M., Fleming, I., Eds.;
Pergamon Press: Oxford, U.K., 1991; Vol. 8, p 763. (b) Reiche, J. A.;
Bery, D. H. Adv. Organomet. Chem. 1998, 43, 197.

(2) (a) Ojima, I.; Li, Z.; Zhu, J. In The Chemistry of Organosilicon
Compounds; Rappoport, S., Apeloig, Y., Eds.; Wiley: New York, 1998.
(b) Langkopf, E.; Schinzer, D. Chem. Rev. 1995, 95, 1375. (c) Colin, E.
W. Silicon Reagents in Organic Synthesis; Academic Press: London,
1988; p 7.

(3) Bunlaksananusorn, T.; Rodriguez, A. L.; Knochel, P. Chem.
Commun. 2001, 745.

(4) (a) Blumenkopf, T. A.; Overman, L. E. Chem. Rev. 1986, 86, 857.
(b) Denmark, S. E.; Habermas, K. L.; Hite, G. A.; Jones, T. K.
Tetrahedron 1986, 42, 2821. (c) Corey, E. J.; Seibel, W. L. Tetrahedron
Lett. 1986, 27, 905.

(5) Tamao, K.; Kumada, M.; Maeda, K. Tetrahedron Lett. 1984, 25,
321.

(6) McIntosh, M. C.; Weinreb, S. M. J. Org. Chem. 1991, 56, 5010.
(7) (a) Hatanaka, Y.; Hiyama, T. Synlett 1991, 845. Hiyama, T.

Organosilicon Compounds in Cross-coupling Reactions. In Metal-
Catalyzed Cross-Coupling Reactions; Diederich, F., Stang, P., Eds.;
Wiley-VCH: Weinheim, Germany, 1998. (b) Denmark, S. E.; Wang,
Z. Org. Lett. 2001, 3, 1073. (c) Denmark, S. E.; Neuville, L. Org. Lett.
2000, 2, 3221. (d) Mowery, M. E.; Deshong, P. Org. Lett. 1999, 1, 2137.

(8) (a) Takeuchi, R.; Ebata, I. Organometallics 1997, 16, 3707. (b)
Takeuchi, R.; Nitta, S.; Watanabe, D. J. Org. Chem. 1995, 60, 3045.
(c) Takeuchi, R.; Nitta, S.; Watanabe, D. J. Chem. Soc., Chem.
Commun. 1994, 1777. (d) Doyle, M. P.; High, K. G.; Nesloney, C. L.;
Clayton, J. W., Jr.; Lin, J. Organometallics 1991, 10, 1225. (e) Ojima,
I.; Clos, N.; Donovan, R. J.; Ingallina, P. Organometallics 1990, 9, 3127.
(f) Mori, A.; Takahisa, E.; Yamamura, Y.; Kato, T.; Mudalige, A. P.;
Kajiro, H.; Hirabayashi, K.; Nishihara, Y.; Hiyama, T. Organometallics
2004, 23, 1755. (g) Trost, B. M.; Ball, Z. T. J. Am. Chem. Soc. 2001,
123, 12726. (h) Na, Y.; Chang, S. Org. Lett. 2000, 2, 1887. (i)
Kawanami, Y.; Sonoda, Y.; Mori, T.; Yamamoto, K. Org. Lett. 2002, 4,
2825. (j) Lewis, L. N.; Sy, K. G.; Bryant, G. L., Jr.; Donahue, P. E.
Organometallics 1991, 10, 3750. (k) Itami, K.; Mitsudo, K.; Nishino,
A.; Yoshida, J. J. Org. Chem. 2002, 67, 2645. (l) Sato, A.; Kinoshita,
H.; Shinokubo, H.; Oshima, K. Org. Lett. 2004, 6, 2217. (m) Wu, W.;
Li, C.-J. Chem. Commun. 2003, 1668. (n) Wang, F.; Neckers, D. C. J.
Organomet. Chem. 2003, 665, 1. (o) Chauhan, M.; Hauck, B. J.; Keller,
L. P.; Boudjouk, P. J. Organomet. Chem. 2002, 645, 1. (p) Faller, J.
W.; D’Alliessi, D. G. Organometallics 2002, 21, 1743. (q) Motoda, D.;
Shinokubo, H.; Oshima, K. Synlett 2002, 1529. (r) Molander, G. A.;
Romero, J. A. C.; Corrette, C. P. J. Organomet. Chem. 2002, 647, 225.
(s) Dash, A. K.; Wang, J. Q.; Eisen, M. S. Organometallics 1999, 18,
4724. (t) Tanke, R. S.; Crabtree, R. H. J. Am. Chem. Soc. 1990, 112,
7984. (u) Procter, G.; Spenser, J. L.; Murphy, P. J. Tetrahedron Lett.
1990, 31, 1051.

2590 Organometallics 2005, 24, 2590-2596

10.1021/om050034l CCC: $30.25 © 2005 American Chemical Society
Publication on Web 04/20/2005



In the second report, product yields ranged from 63 to
93% when reactions were carried out at 100 °C for 15
h.8k

We have had a strong interest in the salutary proper-
ties of bicyclic aminophosphines of the proazaphospha-
trane type (Chart 1) as nonionic bases and ligands ever
since the first examples were synthesized in our labo-
ratories (of which 1a-c are now commercially avail-
able).9 The electronic and steric properties of these rigid
but relatively strain-free bicyclic structures can be easily
tuned by introducing suitable organic groups at the PN3
nitrogen centers. Because of their tunable electronic and
steric properties, these aminophosphines have proven
to be exceedingly efficient as catalysts or promoters and
as strong nonionic phosphorus bases for a variety of
organic transformations.10 More recently, they have
been shown to function as effective ligands in several
palladium-catalyzed cross-coupling reactions.11 We en-
visioned that these aminophosphines might also act as
good ligands in platinum-catalyzed hydrosilylation reac-
tions.

We report herein a rapid and efficient room-temper-
ature method for the highly stereo- and regioselective
hydrosilylation of terminal alkynes using the Pt(DVDS)/
1c catalyst system and compare it with results obtained
with Pt2(DVDS)3.12 For optimization of our reaction
conditions, the hydrosilylation of propargyl alcohol with
triphenylsilane was chosen as a model reaction. As
shown in Table 1, the Pt2(DVDS)3 complex did not
facilitate good selectivity (entry 1) and 30-40% of the
triphenylsilane remained unreacted. With the Pt(DV-
DS)/1a system, only 10-20% of the silane was con-
sumed. In contrast, the catalyst systems Pt(DVDS)/1b,
Pt(DVDS)/1c, and Pt(DVDS)/1d containing a proaza-
phosphatrane ligand with bulky substituents on the PN3
nitrogen atoms gave rise to excellent stereo- and regio-
selective hydrosilylation in 20 min.13

Similar stereo- and regioselectivities were observed
when THF or dioxane was used as a solvent. We selected
the Pt(DVDS)/1c catalyst system for evaluating the
scope of our protocol.9 The complexes [Pt(DVDS)(L)],

where L ) 1a-d, were synthesized (see the Experimen-
tal Section) and characterized by 31P NMR spectroscopy
(Table 2).

Using the aforementioned optimized conditions, a
variety of alkynes bearing various functional groups
were selected to evaluate the scope of our catalyst
system. As seen in Table 3, alkynes were smoothly
converted in 20-30 min at ambient temperature to the
corresponding â-(E)-vinylsilanes in good to excellent
yields. Analysis of the crude reaction mixtures by 1H
NMR spectroscopy revealed in general a maximum of
2% of R-isomeric products and only traces of the â-(Z)
adducts in some cases.

Employment of either triethylsilane or triphenylsilane
as a hydrosilylation reagent resulted in similar regio-
and stereoselectivities. Although Pt2(DVDS)3 exhibited
considerable selectivity for â-(E)-vinylsilanes in the case
of hydrocarbon alkynes (especially with triphenylsilane,
entries 2 and 4), a distinct improvement in these
selectivities was observed in the presence of 1c. The
effect of the bulky and electron-rich aminophosphine
ligand 1c was clearly seen in the case of alkynes bearing
functional groups. The influence of 1c was particularly
striking in the case of substrates where the functional
group is closer to the triple bond and is sterically
unhindered (Table 3, entries 5, 6, 19-22, 27, and 28).
In the absence of the ligand 1c, the reactions were either
incomplete or gave a mixture of isomers.

A variety of alkynes were amenable to our protocol.
Thus, primary, secondary, and tertiary propynylic al-
cohols were cleanly hydrosilylated to their correspond-
ing â-(E) adducts (entries 5-16) and no dehydrogenative
silylation of alcohols was observed. When the hydroxyl

(9) Ligands 1a-c are commercially available from either Aldrich
or Strem.

(10) (a) Verkade, J. G. Top. Curr. Chem. 2002, 233, 1. (b) Kisanga,
P. B.; Verkade, J. G. Tetrahedron 2003, 59, 7819. (c) Verkade, J. G.,
Kisanga, P. B. Aldrichim. Acta 2004, 37, 3.

(11) (a) Su, W.; Urgaonkar, S.; Verkade, J. G. Org. Lett. 2004, 6,
1421. (b) Urgaonkar, S.; Nagarajan, M.; Verkade, J. G. J. Org. Chem.
2003, 68, 452. (c) Urgaonkar, S.; Nagarajan, M.; Verkade, J. G. Org.
Lett. 2003, 5, 815. (d) You, J.; Verkade, J. G. Angew. Chem., Int. Ed.
2003, 42, 5051. (e) You, J.; Verkade, J. G. J. Org. Chem. 2003, 68,
8003. (f) Urgaonkar, S.; Nagarajan, M.; Verkade, J. G. Tetrahedron
Lett. 2002, 43, 8921.

(12) Whereas the Pt(DVDS) complex is probably the catalytically
active species, the precursor is probably the Pt(0) complex [Pt2-
(DVDS)3], which is preponderant in such solutions and has been
characterized by an X-ray structural determination. Hitchcock, P. B.;
Lappert, M. F.; Warhurst, N. J. W. Angew. Chem., Int. Ed. Engl. 1991,
30, 438.

(13) The catalyst solutions were prepared by adding 1 equiv of the
aminophosphine ligand to Pt2(DVDS)3 solution (see the Experimental
Section for details).

Chart 1 Table 1. Screening of Catalystsa

product distribnb

entry no. catalyst â-(E) â-(Z) R

1c [Pt2(DVDS)3] 69 trace 31
2d Pt(DVDS)/(1a) 76 trace 24
3 Pt(DVDS)/(1b) 98 2
4e Pt(DVDS)/(1c) 98 2
5e Pt(DVDS)/(1d) 98 2

a A mixture of propargyl alcohol (1 mmol), triphenylsilane (1.1
equiv), and catalyst (1 mol % Pt) was stirred in THF for 20 min.
b The ratio of regioisomers was determined by 1H NMR spectros-
copy of the crude reaction mixture. c 30-40% of the silane
remained unreacted. d Less than 20% of the silane was consumed.
e Similar stereo- and regioselectivity was observed when dioxane
was used as a solvent.

Table 2. 31P NMR Chemical Shifts and 31P-195Pt
Coupling Constants for the [Pt(DVDS)(L)]

Complexes (L ) 1a-d)a

complex δ (ppm) JP-Pt (Hz)

[Pt(DVDS)(1a)] 118.47 5389
[Pt(DVDS)(1b)] 121.09 5201
[Pt(DVDS)(1c)] 124.21 5478
[Pt(DVDS)(1d)] 128.26 5511

a The spectra were recorded in a xylenes-benzene-d6 solvent
mixture at 20 °C.
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Table 3. Hydrosilylationa of Terminal Alkynes Catalyzed by Pt(DVDS)/(1c) and by [Pt2(DVDS)3]b

a All reactions were carried out on a 1 mmol scale in 1 mL of THF employing 1.1 equiv of silane and 1 mol % of Pt (2 mol % for entries
29 and 30). Reactions were generally complete in 20-30 min, except for entries 29 and 30, where reactions were complete in 3 h. b Where
comparison was possible, the product distributions of reactions catalyzed by [Pt2(DVDS)3] are shown in parentheses. c The ratio of
regioisomers was determined by 1H NMR spectroscopy of the crude reaction mixture. d Yield refers to isolated pure â-(E) isomers. e The
product contained 1-2% R-isomer. f With [Pt2(DVDS)3], 30-40% of the silane remained unreacted. g With [Pt2(DVDS)3], the 1H NMR
spectrum exhibited broad features. h With [Pt2(DVDS)3], the 1H NMR spectrum showed overlapping peaks that precluded proper integration.
i With [Pt2(DVDS)3], less than 5% of the silane was consumed.
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group on an alkyne was sterically protected by an
adjacent bulky tert-butyl group (entry 16), both the Pt2-
(DVDS)3 and the Pt(DVDS)/1c catalyst systems exhib-
ited similar selectivities in the case of triphenylsilane.
In the 1H NMR spectrum of the product, a single olefinic
resonance (doublet with J ) 1-2 Hz) was observed
instead of a pair of doublets. A single-crystal X-ray
molecular structure determination (Table 4 and Figure
1) confirmed the expected structure of this compound,
however. The reaction was also tolerant of other func-
tionalities, including an ether (entries 19-22), halide
(entries 23 and 24), cyano (entries 25 and 26), and ester
(entries 31 and 32) substituents. Enynes (entries 27-
30) were also chemoselectively converted to their â-(E)
adducts in good yields, although the reaction of the
enyne containing two electron-withdrawing ester groups
(entries 29 and 30) was sluggish, requiring a longer
reaction time (3 h) and higher catalyst loading (2 mol
% Pt). An alkyne with a free amino group (entries 31
and 32) was also cleanly converted to its corresponding
â-(E) adduct, which was isolated in good yield, unlike
the case with the [Rh(COD)2]BF4 catalyst, wherein
protection of the amino group was required to prevent
alkyne polymerization.8a However, the reaction with
triphenylsilane involving Pt2(DVDS)3 as a catalyst was
incomplete, exhibiting less than 5% consumption of the
silane. In the absence of ligand 1c, it is reasonable to
suggest that the free amino group coordinates to the
metal, thus deactivating the catalyst in that reaction.

The high selectivities for â-(E)-vinylsilanes shown by
the present catalyst system can be rationalized on the

basis of the Chalk-Harrod14 or the modified Chalk-
Harrod8t,15,16 mechanisms for transition-metal-catalyzed
hydrosilylations. In both mechanisms, the first step
involves oxidative addition of the silane to the metal,
but the olefin inserts into the Pt-H bond in the first
pathway, while it inserts into the M-Si bond in the
second (paths a and b in Scheme 1, respectively).
Recently ab initio molecular orbital and Møller-Plesset
perturbation theory calculations showed that acetylene
insertion into a Pt-H bond required an activation
energy of 12.8 kcal/mol compared to 20.9 kcal/mol for
insertion into an Pt-Si bond.17 Moreover, the reaction
energy of the acetylene insertion into a Pt-H bond was
9.7 kcal/mol lower than for insertion into a Pt-Si

(14) (a) Chalk, A. J.; Harrod, J. F. J. Am. Chem. Soc. 1965, 87, 16.
(b) Harrod, J. F.; Chalk, A. J. J. Am. Chem. Soc. 1965, 87, 1133.

(15) (a) Schroeder, M. A.; Wrighton, M. S. J. Organomet. Chem.
1977, 128, 345. (b) Reichel, C. L.; Wrighton, M. S. Inorg. Chem. 1980,
19, 3858. (c) Randolph, C. L.; Wrighton, M. S. J. Am. Chem. Soc. 1986,
108, 3366. (d) Harrod, J. F.; Chalk, A. J. In Organic Synthesis via Metal
Carbonyls; Wender, I., Pino, P., Eds.; Wiley: New York, 1977; Vol. 2,
p 673. (e) Tilley, T. D. In The Chemistry of Organic Silicon Compounds;
Patai, S., Rappoport, Z., Eds.; Wiley: New York, 1989; p 1415. (f)
Ojima, I. In The Chemistry of Organic Silicon Compounds; Patai, S.,
Rappoport, Z., Eds.; Wiley: New York, 1989; p 1479.

(16) Ojima, I.; Clos, N.; Donovan, R. J.; Ingallina, P. Organometallics
1990, 9, 3127.

(17) Sugimoto, M.; Yamasaki, I.; Mizoe, N.; Anzai, M.; Sakaki, S.
Theor. Chem. Acc. 1999, 102, 377.

Table 4. Crystal Data and Structure Refinement
Details for (E)-1-(Triphenylsilyl)-3,4,4-

trimethyl-1-penten-3-ol (Entry 16, Table 3)
empirical formula C26H30OSi
formula wt 386.59
temp 298(2) K
wavelength 0.71073 Å
cryst syst triclinic
space group P1h
unit cell dimens

a 9.692(2) Å
b 11.462(3) Å
c 11.968(3) Å
R 99.307(4)°
â 113.666(4)°
γ 99.323(4)°

V 1163.2(5) Å3

Z 2
density (calcd) 1.104 Mg/m3

abs coeff 0.114 mm-1

F(000) 416
cryst size 0.40 × 0.40 × 0.30 mm3

θ range for data collecn 1.86-26.37°
index ranges -12 e h e 12

-14 e k e 14
-14 e l e 14

no. of rflns collected 9702
no. of indep rflns 4696 (R(int) ) 0.0174)
completeness to θ ) 26.37° 98.9%
abs cor semiempirical from equivalents
max and min transmissn 1 and 0.91
refinement method full-matrix least squares on F2

no. of data/restraints/params 4696/0/258
goodness of fit on F2 1.020
final R indices (I > 2σ(I))a R1 ) 0.0531, wR2 ) 0.1435
R indices (all data)a R1 ) 0.0661, wR2 ) 0.1560
largest diff peak and hole 0.717 and -0.203 e Å-3

a R1 ) ∑||Fo| - |Fc||/∑|Fo| and wR2 ) {∑[w(Fo
2 - Fc

2)2]/
∑[w(Fo

2)2]}1/2.

Figure 1. ORTEP diagram of the molecular structure of
(E)-1-(triphenylsilyl)-3,4,4-trimethyl-1-penten-3-ol (entry
16, Table 3) at the 50% probability level. H atoms are
omitted for clarity.

Scheme 1
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bond.17 The very high selectivity for the â-(E) isomers
shown in Table 3 can be rationalized by insertion of an
alkyne into a Pt-H bond of the oxidative addition
product followed by reductive elimination. Insertion into
the Pt-H bond may be favored because of decreased
hindrance in the vinyl intermediate in path a of Scheme
1 (the metal and bulky aminophosphine ligand are
represented as [M] in Scheme 1) compared with that in
the analogous intermediate in path b of this scheme.

In conclusion, an efficient stereo- and regioselective
method of hydrosilylation has been developed using Pt-
(DVDS)/1c as the catalyst system. Our results demon-
strate that ligand 1c possesses a propitious balance of
stereochemical properties that enable it to facilitate
highly stereo- and regioselective hydrosilylations. Our
screening experiments also showed that other proaza-
phosphatranes (ligands 1b and 1d), possessing bulky
groups other than isobutyl on the PN3 nitrogen atoms,
can also catalyze these reactions efficiently. The short
reaction times, mild reaction conditions, and tolerance
for a variety of functional groups makes the Pt(DVDS)/
1c catalyst system attractive to use.

Experimental Section

All manipulations were carried out under an atmosphere
of argon using standard Schlenk techniques. All solvents were
dried and distilled following standard procedures. The alkynes
and the silanes were obtained from Aldrich and were used
without purification. A xylenes solution of Pt(DVDS) contain-
ing 2% Pt was obtained from Aldrich. 1H and 13C NMR spectra
were recorded on a Varian 300 MHz or Varian Unity 400 MHz
spectrometer. 1H NMR spectra are referenced to the residual
CHCl3 peak (δ 7.27 ppm) in CDCl3, and 13C NMR spectra are
referenced to CDCl3 (δ 77.23 ppm). The 31P spectra were
recorded in a xylenes-benzene-d6 solvent mixture (1/0.25 v/v)
at 20 °C on a Varian Unity 400 MHz spectrometer (161.89
MHz for 31P). The peaks are referenced to 85% H3PO4.
Combustion analyses were performed by Instrumentation
Services, Iowa State University, or Desert Analytics.

In Situ Synthesis of Metal Complexes. To a xylenes
solution of Pt(DVDS) (1 mL containing 2% Pt) was added 1c
(1.0 equiv per Pt) in benzene-d6 (0.25 mL). The mixture was
stirred at 65 °C for 10 min, and cooled to room temperature.
The 31P NMR spectrum of the reaction mixture showed a peak
at δ 124.2 ppm (JP-Pt ) 5478 Hz) indicating probable formation
of [Pt(DVDS)(1c)], and this solution was stored under argon
and used within 1 month.18 (We were unable to isolate the
complexes from the oils which persisted upon repeated crystal-
lization attempts.) The platinum complexes of other proaza-
phosphatrane ligands (1a,b,d) were synthesized analogously.
We were also unable to isolate these complexes, but 31P NMR
spectra of the reaction mixtures they formed indicated forma-
tion of an analogous Pt(DVDS)(L) species (Table 2).

Hydrosilylation Reactions. A general procedure for hy-
drosilylation reactions using a commercially available xylenes
solution of Pt(DVDS) or a xylenes-benzene (1/0.25 v/v) solu-
tion of the Pt(DVDS)/1c catalyst system is now described. To
an alkyne (1 mmol) solution of THF (1 mL) was added silane
(1.1 equiv) under argon. A benzene-xylenes (0.25/1) solution
of Pt(DVDS)/1c or a xylenes solution of [Pt2(DVDS)3] was
added (each containing 1 mol % of Pt), and the reaction
mixture was stirred at 20 °C for 20-30 min (except for entries
29 and 30 in Table 3, in which cases 2 mol % of Pt and 3 h
were employed). The crude reaction mixture was concentrated
in vacuo and was purified by column chromatography on silica

gel (or on neutral alumina for the reactions in entries 23 and
24 in Table 3) to afford analytically pure samples upon elution.
The eluent was hexanes for entries 1-4, 20% ether in hexanes
for entries 5-18, 29, and 30, 5% ether in hexanes for entries
19-24, 27, and 28, 10% ether in hexanes for entries 25 and
26, and 80% ether in hexanes for entries 31 and 32 in this
table.

The 1H and 13C NMR data of the pure compounds compare
well with the literature values (see below).

1H and 13C NMR Spectral Data for Products in Entries
1-32 of Table 3. (E)-1-(Triethylsilyl)-1-hexene8b,c,m-o,19

(Entry 1, Table 3). 1H NMR (CDCl3, 300 MHz): δ 0.54 (q,
J ) 7.9 Hz, 6H), 0.86-0.94 (m, 12H), 1.24-1.43 (m, 4H), 2.09-
2.16 (m, 2H), 5.55 (dt, 1H, J ) 18.7, 1.5 Hz), 6.05 (dt, J ) 18.7
Hz, 6.3 Hz, 1H). 13C{1H} NMR (CDCl3, 75 MHz): δ 3.6, 7.4,
14.0, 22.2, 31.1, 36.8, 125.5, 148.8.

(E)-1-(Triphenylsilyl)-1-hexene8n,20 (Entry 2, Table 3).
1H NMR (CDCl3, 300 MHz): δ 0.93 (t, J ) 7.2 Hz, 2H), 1.28-
1.51 (m, 5H), 2.23-2.31 (m, 2H), 6.21 (m, 2H), 7.35-7.47 (m,
9H), 7.52-7.58 (m, 6H). 13C{1H} NMR (CDCl3, 75 MHz): δ
14.2, 22.5, 30.9, 37.0, 123.3, 128.0, 129.6, 135.3, 136.2, 153.9.

(E)-1-(Triethylsilyl)-2-phenylethene8m,n,p,19,21,22 (Entry 3,
Table 3). 1H NMR (CDCl3, 300 MHz): δ 0.67 (q, J ) 7.9 Hz,
6H), 0.99 (t, J ) 7.9 Hz, 9H), 6.42 (d, J ) 19.5 Hz, 1H), 6.89
(d, J ) 19.5 Hz, 1H), 7.22-7.28 (m, 1H), 7.30-7.37 (m, 2H),
7.42-7.47 (m, 2H). 13C{1H} NMR (CDCl3, 75 MHz): δ 3.7, 7.6,
126.1, 126.5, 128.0, 128.7, 138.7, 145.0.

(E)-1-(Triphenylsilyl)-2-phenylethene8n,p,23 (Entry 4,
Table 3). 1H NMR (CDCl3, 300 MHz): δ 7.1 (d, J ) 2.7 Hz,
2H), 7.28-7.56 (m, 14H), 7.61-7.67 (m, 6H). 13C{1H} NMR
(CDCl3, 75 MHz): δ 123.1, 127.0, 128.1, 128.7, 128.8, 129.8,
134.7, 136.2, 138.2, 149.1.

(E)-1-(Triethylsilyl)-1-propen-3-ol8b,c,m (Entry 5, Table
3). 1H NMR (CDCl3, 300 MHz): δ 0.54 (q, J ) 7.9 Hz, 6H), 0.9
(t, J ) 7.9 Hz, 9H), 2.17 (br, 1H), 4.14 (dd, J ) 4.1, 1.7 Hz,
2H), 5.81 (dt, J ) 18.9 Hz, 1.7 Hz, 1H), 6.16 (dt, J ) 18.9 Hz,
4.1 Hz, 1H). 13C{1H} NMR (CDCl3, 75 MHz): δ 3.5, 7.4, 65.7,
125.7, 146.3.

(E)-1-(Triphenylsilyl)-1-propen-3-ol24-28 (Entry 6, Table
3). 1H NMR (CDCl3, 300 MHz): δ 1.51 (br, 1H), 4.29 (dd, J )
3.9, 1.7 Hz, 2H), 6.30 (dt, J ) 18.8 Hz, 3.9 Hz, 1H), 6.50 (dt,
J ) 18.8 Hz, 1.7 Hz., 1H), 7.33-7.45 (m, 9H), 7.50-7.55 (m,
6H). 13C{1H} NMR (CDCl3, 75 MHz): δ 65.5, 122.9, 128.1,
129.8, 134.5, 136.1, 150.9.

(E)-1-(Triethylsilyl)-1-buten-3-ol29-33 (Entry 7, Table 3).
1H NMR (CDCl3, 300 MHz): δ 0.55 (q, J ) 7.9 Hz, 6H), 0.91
(t, J ) 7.9 Hz, 9H), 1.24 (d, J ) 6.7 Hz, 3H), 1.88 (br, 1H),
4.26 (m, 1H), 5.73 (dd, J ) 18.9 Hz, 1.5 Hz, 1H), 6.08 (dd, J )

(18) Chandra, G.; Lo, P. Y.; Hitchcock, P. B.; Lappert, M. F.
Organometallics 1987, 6, 191.

(19) Field, L. D.; Ward, A. J. J. Organomet. Chem. 2003, 681, 91.
(20) Chan, T. H.; Koumaglo, K. J. Organomet. Chem. 1985, 285, 109.
(21) Sprengers, J. W.; Mars, M. J.; Duin, M. A.; Cavell, K. J.;

Elsevier, C. J. J. Organomet. Chem. 2003, 679, 149.
(22) Martin, M.; Sola, E.; Lahoz, F. J.; Oro, L. A. Organometallics

2002, 21, 4027.
(23) Motoda, D.; Shinokubo, H.; Oshima, K. Synlett 2002, 9, 1529.
(24) Achmatowicz, B.; Jankowski, P.; Wicha, J. Tetrahedron Lett.

1996, 37, 5589.
(25) Raubo, P.; Wicha, J. Tetrahedron: Asymmetry 1995, 6, 577.
(26) Ukaji, Y.; Inomata, K. Chem. Lett. 1992, 12, 2353.
(27) Murphy, P. J.; Spencer, J. L.; Procter, G. Tetrahedron Lett.

1990, 31, 1051.
(28) Lukevics, E.; Sturkovich, R. Ya.; Pudova, O. A. J. Organomet.

Chem. 1985, 292, 151.
(29) Khabibullina, L. N.; Gumerova, V. S.; Kuzyev, A. R.; Khalilov,

L. M.; Yur’ev, V. P.; Tolstikov, G. A. Zh. Obshch. Khim. 1978, 48, 2732.
(30) Pukhnarevich, V. B.; Sushchinskaya, S. P.; Pestunovich, V. A.;

Voronkov, M. G. Zh. Obshch. Khim. 1973, 43, 1283.
(31) Voronkov, M. G.; Kirpichenko, S. V.; Keiko, V. V.; Pestunovich,

V. A.; Randin, O. I. Izv. Akad. Nauk SSSR, Ser. Khim. 1978, 2, 431.
(32) Komarov, N. V.; Pukhnarevich, V. B.; Sushchinskaya, S. P.;

Kalabin, G. A.; Sakharovskii, V. G. Izv. Akad. Nauk SSSR, Ser. Khim.
1968, 4, 839.

(33) Shchukovskaya, L. L.; Pal’chik, R. I.; Petrov, A. D. Dokl. Akad.
Nauk SSSR 1965, 160, 621.

2594 Organometallics, Vol. 24, No. 11, 2005 Aneetha et al.



18.9, 5.2 Hz, 1H). 13C{1H} NMR (CDCl3, 75 MHz): δ 3.5, 7.5,
23.2, 70.8, 124.3, 151.3.

(E)-1-(Triphenylsilyl)-1-buten-3-ol27,34 (Entry 8, Table
3). 1H NMR (CDCl3, 300 MHz): δ 1.31 (d, J ) 6.6 Hz, 3H),
1.62 (d, br, J ) 4.6 Hz), 4.42 (m, 1H), 6.25 (dd, J ) 18.7, 4.5
Hz, 1H), 6.42 (dd, J ) 18.7, 1.4 Hz, 1H), 7.34-7.46 (m, 9H),
7.51-7.55 (m, 6H). 13C{1H} NMR (CDCl3, 75 MHz): δ 23.2,
70.6, 121.9, 128.1, 129.8, 134.5, 136.1, 155.6.

(E)-1-(Triethylsilyl)-3-phenyl-1-propen-3-ol8b,c,35 (Entry
9, Table 3). 1H NMR (CDCl3, 300 MHz): δ 0.61 (q, J ) 7.9
Hz, 6H), 0.96 (t, J ) 7.9 Hz, 9H), 2.23 (b, 1H), 5.19 (m, 1H),
5.97 (dd, J ) 18.7, 1.5 Hz, 1H), 6.24 (dd, J ) 18.7, 5.0 Hz,
1H). 13C{1H} NMR (CDCl3, 75 MHz): δ 3.5, 7.5, 76.8, 126.1,
126.7, 127.8, 128.7, 142.8, 148.7.

(E)-1-(Triphenylsilyl)-3-phenyl-1-propene-3-ol36 (Entry
10, Table 3). 1H NMR (CDCl3, 300 MHz): δ 2.64 (br, 1H),
5.39 (d, J ) 4.1 Hz, 1H), 6.55 (dd, J ) 18.5, 4.5 Hz, 1H), 6.77
(dd, J ) 18.5, 1.4 Hz, 1H), 7.38-7.58 (m, 14H), 7.69-7.75 (m,
6H). 13C{1H} NMR (CDCl3, 75 MHz): δ 76.6, 123.2, 126.8,
127.9, 128.0, 128.7, 129.7, 134.4, 136.1, 142.3, 152.8.

(E)-1-(Triethylsilyl)-3-methyl-1-buten-3-ol8b,c,34 (Entry
11, Table 3). 1H NMR (CDCl3, 300 MHz): δ 0.55 (q, J ) 7.9
Hz, 6H), 0.91 (t, J ) 7.9 Hz, 9H), 1.27 (s, 6H), 1.67 (br, 1H),
5.71 (d, J ) 19.2 Hz, 1H), 6.15 (d, J ) 19.2 Hz, 1H). 13C{1H}
NMR (CDCl3, 75 MHz): δ 3.6, 7.5, 29.6, 72.3, 120.6, 155.0.

(E)-1-(Triphenylsilyl)-3-methyl-1-buten-3-ol34 (Entry
12, Table 3). 1H NMR (CDCl3, 300 MHz): δ 1.35 (s, 6H), 1.55
(br, 1H), 6.41 (d, J ) 18.8 Hz, 1H), 6.31 (d, J ) 18.8 Hz, 1H),
7.34-7.46 (m, 9H), 7.50-7.55 (m, 6H). 13C{1H} NMR (CDCl3,
75 MHz): δ 29.6, 72.6, 118.8, 128.1, 129.7, 134.7, 138.1, 159.3.

(E)-2-Cyclohexanol-1-(triethylsilyl)ethene8b-d,m,37 (En-
try 13, Table 3). 1H NMR (CDCl3, 300 MHz): δ 0.55 (q, J )
7.9 Hz, 6H), 0.91 (t, J ) 7.9 Hz, 9H), 1.38 (br 1H), 1.18-1.28
(m, 2H), 1.51-1.72 (m, 8H), 5.77 (d, J ) 19.2 Hz, 1H), 6.13 (d,
J ) 19.2 Hz, 1H). 13C{1H} NMR (CDCl3, 75 MHz): δ 3.6, 7.5,
22.3, 25.7, 37.7, 72.9, 121.3, 155.0.

(E)-2-Cyclohexanol-1-(triphenylsilyl)ethene (Entry 14,
Table 3). 1H NMR (CDCl3, 300 MHz): δ 1.41 (br, 1H), 1.17-
1.32 (m, 2H), 1.44-1.73 (m, 8H), 6.43 (d, J ) 18.8 Hz, 1H),
6.28 (d, J ) 18.8 Hz, 1H), 7.32-7.44 (m, 9H), 7.48-7.53 (m,
6H). 13C{1H} NMR (CDCl3, 75 MHz): δ 22.1, 25.7, 37.6, 73.3,
119.3, 128.1, 129.7, 134.8, 136.2, 159.5. Anal. Calcd for C26H28-
OSi: C, 81.20; H, 7.34. Found: C, 80.72; H, 7.53.

(E)-1-(Triethylsilyl)-3,4,4-trimethyl-1-penten-3-ol38 (En-
try 15, Table 3). 1H NMR (CDCl3, 300 MHz): δ 0.58 (q, J )
7.9 Hz, 6H), 0.94 (t, J ) 7.9 Hz, 9H), 0.94, (s, 9H), 1.23 (s,
3H), 1.45 (br, 1H), 5.74 (d, J ) 19.2 Hz, 1H), 6.26 (d, J ) 19.2
Hz, 1H). 13C{1H} NMR (CDCl3, 75 MHz): δ 3.7, 7.6, 23.5, 25.6,
37.4, 78.3, 122.3, 152.3.

(E)-1-(Triphenylsilyl)-3,4,4-trimethyl-1-penten-3-ol (En-
try 16, Table 3). 1H NMR (CDCl3, 300 MHz): δ 0.99 (s, 9H),
1.3 (s, 3H), 1.6 (br 1H), 6.49 (d, J ) 1.0 Hz, 2H), 7.38-7.50
(m, 9H), 7.58-7.63 (m, 6H). 13C{1H} NMR (CDCl3, 75 MHz):
δ 23.4, 25.7, 37.6, 78.7, 120.3, 128.0, 129.7, 134.9, 136.1, 157.2.

(E)-1-(Triethylsilyl)-1-buten-4-ol8b,c,m (Entry 17, Table
3). 1H NMR (CDCl3, 300 MHz): δ 0.54 (q, J ) 7.9 Hz, 6H),
0.91 (t, J ) 7.9 Hz, 9H), 1.63 (br, 1H), 2.39 (qd, 2H, J ) 6.4,
1.4 Hz), 3.66 (t, J ) 6.4 Hz, 2H), 5.68 (dt, J ) 18.7, 1.4 Hz,
1H), 6.01 (dt, J ) 18.7, 6.4 Hz, 1H). 13C{1H} NMR (CDCl3, 75
MHz): 3.6, 7.5, 40.5, 61.7, 130.3, 144.1.

(E)-1-(Triphenylsilyl)-1-buten-4-ol (Entry 18, Table 3).
1H NMR (CDCl3, 300 MHz): δ 1.39 (br, 1H), 2.53 (qd, J ) 6.4,

1.2 Hz, 2H), 3.73 (t, J ) 6.4 Hz, 2H), 6.15 (dt, J ) 18.6, 6.4
Hz, 1H), 6.34 (dt, J ) 18.6, 1.2 Hz, 1H), 7.33-7.46 (m, 9H),
7.49-7.54 (m, 6H). 13C{1H} NMR (CDCl3, 75 MHz): δ 40.6,
61.7, 127.7, 128.2, 129.8, 134.8, 136.2, 149.0. Anal. Calcd for
C22H22OSi: C, 79.95; H, 6.71. Found: C, 80.07; H, 6.78.

(E)-3-Methoxy-1-(triethylsilyl)-1-propene (Entry 19,
Table 3). 1H NMR (CDCl3, 300 MHz): δ 0.57 (q, J ) 7.9 Hz,
6H), 0.93 (t, J ) 7.9 Hz, 9H), 3.33 (s, 3H), 3.95 (dd, J ) 4.9,
1.5 Hz, 1H), 5.84 (dt, J ) 18.9 Hz, 1.5 Hz, 1H), 6.09 (dt, J )
18.9 Hz, 4.9 Hz). 13C{1H} NMR (CDCl3, 75 MHz): δ 3.6, 7.5,
58.2, 75.8, 128.6, 143.7.

(E)-3-Methoxy-1-(triphenylsilyl)-1-propene28 (Entry 20,
Table 3). 1H NMR (CDCl3, 300 MHz): δ 3.39 (s, 3H), 4.07
(dd, J ) 4.6 Hz, 1.7 Hz), 6.21 (dt, J ) 18.6 Hz, 4.6 Hz, 1H),
6.51 (dt J ) 18.6 Hz, 1.7 Hz, 1H), 7.33-7.46 (m, 9H), 7.51-
7.57 (m, 6H). 13C{1H} NMR (CDCl3, 75 MHz): δ 58.5, 75.2,
125.2, 128.1, 129.7, 134.6, 136.1, 148.3.

(E)-3-(Benzyloxy)-1-(triethylsilyl)-1-propene8m (Entry
21, Table 3). 1H NMR (CDCl3, 300 MHz): δ 0.62 (q, J ) 7.9
Hz, 6H), 0.98 (t, J ) 7.9 Hz, 9H), 4.10 (dd, J ) 4.9, 1.5 Hz,
2H), 4.55 (s, 2H), 5.91 (dt, J ) 19.0, 1.5 Hz, 1H), 6.18 (dt, J )
19.0, 4.9 Hz, 1H), 7.27-7.35 (m, 1H), 7.36-7.41 (m, 4H). 13C-
{1H} NMR (CDCl3, 75 MHz): δ 3.6, 7.5, 72.3, 73.5, 127.8, 128.0,
128.6, 128.7, 138.5, 143.8.

(E)-3-(Benzyloxy)-1-(triphenylsilyl)-1-propene (Entry
22, Table 3). 1H NMR (CDCl3, 300 MHz): δ 4.26 (dd, J ) 4.6,
1.5 Hz, 2H), 4.67 (s, 2H), 6.37 (dt, J ) 18.7, 4.5 Hz, 1H), 6.67
(dt, J ) 18.7, 1.5 Hz, 1H), 7.35-7.55 (m, 14H), 7.63-7.69 (m,
4H). 13C{1H} NMR (CDCl3, 75 MHz): δ 72.6, 72.9, 125.3, 127.8,
128.0, 128.1, 128.6, 129.7, 134.5, 136.1, 138.4, 148.4. Anal.
Calcd for C28H26OSi: C, 82.71; H, 6.45. Found: C, 82.09; H,
6.52.

(E)-5-Chloro-1-(triethylsilyl)-1-pentene8b,c,39,40 (Entry
23, Table 3). 1H NMR (CDCl3, 300 MHz): δ 0.55 (q, J ) 7.9
Hz, 2H), 0.92 (t, J ) 7.9 Hz, 2H), 1.88 (m, J ) 6.7 Hz, 2H),
2.28 (q, J ) 6.7 Hz, 2H), 3.53 (t, J ) 6.7 Hz, 2H), 5.62 (dt,
J ) 18.7, 1.5 Hz, 1H), 5.99 (dt, J ) 18.7, 6.2 Hz, 1H). 13C{1H}
NMR (CDCl3, 75 MHz): δ 3.7, 7.5, 31.8, 34.2, 44.5, 127.8, 146.4.

(E)-5-Chloro-1-(triphenylsilyl)-1-pentene (Entry 24,
Table 3). 1H NMR (CDCl3, 300 MHz): δ 1.99 (m, J ) 6.7 Hz,
2H), 2.47 (q, J ) 6.7 Hz, 2H), 3.61 (t, J ) 6.7 Hz, 2H), 6.21
(dt, J ) 18.6, 6.0 Hz, 1H), 6.36 (dt, J ) 18.6, 1.3 Hz, 1H), 7.40-
7.52 (m, 9H), 7.57-7.63 (m, 6H). 13C{1H} NMR (CDCl3, 75
MHz): δ 31.5, 34.1, 44.6, 125.4, 128.0, 129.7, 134.9, 136.1,
151.1. Anal. Calcd for C23H23ClSi: C, 76.11; H, 6.39. Found:
C, 76.31; H, 6.17.

(E)-5-Cyano-1-(triethylsilyl)-1-pentene (Entry 25, Table
3). 1H NMR (CDCl3, 300 MHz): δ 0.55 (q, J ) 7.9 Hz, 6H),
0.91, (t, J ) 7.9 Hz, 9H), 1.77 (m, J ) 7.3 Hz, 2H), 2.28 (m,
J ) 7.3 Hz, 2H), 2.32 (t, J ) 7.3 Hz, 2H), 5.65 (dt, J ) 18.7,
1.4 Hz, 1H), 5.94 (dt, J ) 18.7, 6.3 Hz, 1H). 13C{1H} NMR
(CDCl3, 75 MHz): δ 3.7, 7.6, 16.6, 24.6, 35.7, 119.9, 129.1,
145.3. Anal. Calcd for C12H23NSi: C, 68.83; H, 11.07. Found:
C, 68.57; H, 11.23.

(E)-5-Cyano-1-(triphenylsilyl)-1-pentene (Entry 26,
Table 3). 1H NMR (CDCl3, 300 MHz): δ 1.85 (m, J ) 7.3 Hz,
2H), 2.37 (t, J ) 7.3 Hz, 2H), 2.46 (m, J ) 7.3 Hz, 2H), 6.17
(dt, J ) 18.5, 6.0 Hz, 1H), 6.39 (dt, J ) 18.5, 1.5 Hz, 1H), 7.40-
7.52 (m, 9H), 7.58-7.62 (m, 6H). 13C{1H} NMR (CDCl3, 75
MHz): δ 16.6, 24.3, 35.5, 119.6, 126.5, 128.0, 129.7, 134.6,
136.0, 150.0. Anal. Calcd for C24H23NSi: C, 81.54; H, 6.56.
Found: C, 81.64; H, 6.46.

(E)-3-(Propenyloxy)-1-(triethylsilyl)-1-propene8m (En-
try 27, Table 3). 1H NMR (CDCl3, 300 MHz): δ 0.57 (q, J )
7.9 Hz, 6H), 0.93 (t, J ) 7.9 Hz, 9H), 3.98 (dt, J ) 5.6, 1.4 Hz,
2H), 4.02 (dd, J ) 4.9, 1.4 Hz, 2H), 5.17 (m, 1H), 5.27 (m, 1H),
5.84 (dt, J ) 18.9, 1.4 Hz, 1H), 5.92 (ddt, J ) 17.2, 10.5, 5.6
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Perkin Trans. 1 1997, 7, 997.
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(36) Kusuda, S.; Ueno, Y.; Toru, T. Tetrahedron 1994, 50, 1045.
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Hz, 1H), 6.11 (dt, J ) 18.9, 4.9 Hz, 1H). 13C{1H} NMR (CDCl3,
75 MHz): δ 3.6, 7.5, 71.3, 73.4, 117.2, 128.5, 135.0, 143.8.

(E)-3-(Propenyloxy)-1-(triphenylsilyl)-1-propene (En-
try 28, Table 3). 1H NMR (CDCl3, 300 MHz): δ 4.04 (dt, J )
4.5, 1.5 Hz, 2H), 4.14 (dd, J ) 4.5, 1.8 Hz, 2H), 5.21 (m, 1H),
5.31 (m, 1H), 5.95 (ddt, J ) 17.3, 10.7, 5.6 Hz, 1H), 6.23 (dt,
J ) 18.6, 4.4 Hz, 1H), 6.52 (dt, J ) 18.6, 1.7, 1H), 7.34-7.46
(m, 9H), 7.51-7.57 (m, 6H). 13C{1H} NMR (CDCl3, 75 MHz):
δ 71.6, 72.9, 117.4, 125.1, 128.1, 129.8, 134.6, 134.9, 136.2,
148.4. Anal. Calcd for C24H24OSi: C, 80.85; H, 6.78. Found:
C, 80.82; H, 6.91.

(E)-4,4-Bis(ethoxycarbonyl)-1-(triethylsilyl)-1,6-hepta-
diene8b,c (Entry 29, Table 3). 1H NMR (CDCl3, 300 MHz): δ
0.53 (q, J ) 7.9 Hz, 6H), 0.90 (t, J ) 7.9 Hz, 9H), 1.24 (t, J )
7.1 Hz, 6H), 2.62 (d, J ) 7.6 Hz, 2H), 2.70 (d, J ) 7.6 Hz, 2H),
4.16 (q, J ) 7.1 Hz, 4H), 5.08 (m, 2H), 5.66 (m, 1H), 5.67 (dt,
J ) 18.6, 1.1 Hz, 1H), 5.84 (dt, J ) 18.6, 6.6 Hz, 1H). 13C{1H}
NMR (CDCl3, 75 MHz): 3.6, 7.5, 14.3, 37.1, 40.1, 57.5, 61.4,
119.2, 132.2, 132.7, 141.5, 171.0.

(E)-4,4-Bis(ethoxycarbonyl)-1-(triphenylsilyl)-1,6-hep-
tadiene (Entry 30, Table 3). 1H NMR (CDCl3, 300 MHz): δ
1.22 (t, J ) 7.1 Hz, 6H), 2.73 (br, d, J ) 7.5 Hz, 2H), 2.94 (br,
d, J ) 7.5 Hz, 2H), 4.17 (q, J ) 7.1 Hz, 4H), 5.12 (m, 2H), 5.74
(m, 1H), 6.09 (dt, J ) 18.3, 7.1 Hz, 1H), 6.41 (dt, J ) 18.3, 1.2
Hz, 1H). 13C{1H} NMR (CDCl3, 75 MHz): δ 14.2, 37.2, 40.0,
57.5, 61.4, 119.3, 127.9, 129.65, 129.7, 132.5, 134.4, 136.0,
146.4, 170.7. Anal. Calcd for C31H34O4Si: C, 74.66; H, 6.87.
Found: C, 74.90; H, 6.71.

(E)-3-Amino-1-(triethylsilyl)-1-propene (Entry 31, Table
3). 1H NMR (CDCl3, 300 MHz): δ 0.55 (q, J ) 7.9 Hz, 6H),
0.92 (t, J ) 7.9 Hz, 9H), 1.30 (br, 2H), 3.34 (dd, J ) 4.7, 1.7
Hz, 2H), 5.70 (dt, J ) 18.8 Hz, 1.7 Hz, 1H), 6.17 (dt, J ) 18.8,
4.7 Hz, 1H). 13C{1H} NMR (CDCl3, 75 MHz): δ 3.6, 7.5, 47.1,
124.2, 149.0. Anal. Calcd for C9H21NSi: C, 63.08; H, 12.35.
Found: C, 62.75; H, 12.36.

(E)-3-Amino-1-(triphenylsilyl)-1-propene (Entry 32,
Table 3). 1H NMR (CDCl3, 300 MHz): δ 1.30 (br, 2H), 3.48
(br, d, 2H), 6.37 (m, 2H), 7.35-7.47 (m, 9H), 7.54-7.58 (m,
6H). 13C{1H} NMR (CDCl3, 75 MHz): δ 46.9, 121.7, 128.0,
129.7, 134.8, 136.1, 153.7. Anal. Calcd for C21H21NSi: C, 79.95;
H, 6.71. Found: C, 79.98; H, 6.95.

X-ray Crystal Structure of (E)-1-(Triphenylsilyl)-3,4,4-
trimethyl-1-penten-3-ol (Entry 16, Table 3). Data Col-
lection, Structure Solution, and Refinement. The crystals
of (E)-1-(triphenylsilyl)-3,4,4-trimethyl-1-penten-3-ol were grown
by diffusion of pentane into a dichloromethane solution of the
compound. A colorless crystal with approximate dimensions
0.4 × 0.4 × 0.3 mm3 was selected under ambient conditions.
Crystal evaluation and data collection were performed at 298
K on a Bruker CCD-1000 diffractometer with Mo KR (λ )
0.710 73 Å) radiation and a detector to crystal distance of 5.03

cm. The initial cell constants were obtained from three series
of ω scans at different starting angles. Each series consisted
of 30 frames collected at intervals of 0.3° in a 10° range about
ω with an exposure time of 5 s per frame. A total of 86
reflections were obtained. The reflections were successfully
indexed by an automated indexing routine built into the
SMART program. The final cell constants were calculated from
a set of 865 strong reflections from the actual data collection.
The data were collected using the full sphere routine. A total
of 9702 data were harvested by collecting four sets of frames
with 0.3° scans in ω with an exposure time of 10 s per frame.
This data set was corrected for Lorentz and polarization
effects. The absorption correction was based on fitting a
function to the empirical transmission surface, as sampled by
multiple equivalent measurements41 using SADABS soft-
ware.42 The systematic absences in the diffraction data were
consistent for the space groups P1 and P1h.42 The E statistics
strongly suggested the centrosymmetric space group P1h, which
yielded chemically reasonable and computationally stable
results of refinement. The position of the heavy atom was
found by direct methods. The remaining atoms were located
in an alternating series of least-squares cycles and difference
Fourier maps. All non-hydrogen atoms were refined in the full-
matrix anisotropic approximation. All hydrogen atoms were
placed in the structure factor calculation at idealized positions
and were allowed to ride on the neighboring atoms with
relative isotropic displacement coefficients. Final least-squares
refinement of 258 parameters against 4696 independent
reflections converged to R (based on F2 for I g 2σ) and Rw

(based on F2 for I g 2σ) values of 0.053 and 0.144, respectively.
The resulting CIF file has been tested with PLATON43

software.
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