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1. Introduction synthetic approaches include dimerization of teahin
arylacetylene$>“** co-dimerization of aryl and silylacetylen®s,
Sonogashira coupling of correspondiZgvinyl halides with

theaikynes!®*  cross-coupling of alkenyldialkylboranes ~ with

trimethylsilylethynyl bromidée? the sequence Wittig olefination
of heteroaryl aldehydes / Sonogashira couplingequence

g ) ; 5 - y Cu(l)-catalysed cross-coupling ad-diazo phosphonates and

such as conjugated dierfestienes’ pyridines’ pyrazoline$ alkynes / Horner-Wadsworth—-Emmons (HWE) type reactions

thiophenes,and otherS' (Scheme 1). and arylalkynylation of aryl iodides, internal afigs, and
) j\)\/[ . alkynylsilane$® (Scheme 2).
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Arylvinylacetylenes are valuable building blocks anganic
synthesi§ and are convenient starting materials in
construction of aromatic and heteroaromatic ritfsMoreover,
aromatic and aliphatic derivatives of conjugated/ness are
valuable precursors of a variety of functionalizemmpounds,

[Pd]
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Scheme 2. Catalytic methods of synthesis of arylvinylacetygs.
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Scheme 1. Selected synthetic applications of arylvinylacetgs.

One example of arylvinylacetylene formation as ttamproduct
in a reaction of 1,8-diiodonaphthalene with 2-metiid3-yn-2-
ol has been described by EchavarfferRecently Hu has

In recent years, significant advancements have beste in
the catalytic synthesis of arylvinylacetylenes withynyl and
aromatic groups incis arrangement’® The most important
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described synthesis of a series of arylvinylaceggevia the
reaction of heteroaryl iodide with aryl
trimethylsilylacetylenes in DMF, in the presence[®fl(PPh),],
NBu; and CuCl or ZnBr as co-catalystS. From amongst the
accessible  methods of  arylvinylacetylene
homodimerization is efficient and atom-economicat bsually
leads to a mixture of stereo- and regioisomers.h@rother hand,
Sonogashira coupling, Suzuki coupling with alkynglittes, and
metal carbene coupling methods exhibit high steraad
regioselectivity but suffer from limited accessityilof substrates.
Herein, we report an efficient, regio- and stereasisie
synthesis of terminal arylvinylacetylene skeletondéth cis
arrangement of aryl and acetylene moieties frorilyeascessible
and commercially available starting materials ia fgresence of
simple palladium complexes, without the use of CZw-based
co-catalyst.

2. Resultsand Discussion

We started our investigations with treatment of melzene
with two equivalents of trimethylsilylacetylene iretpresence of

and

synthesis,

Tetrahedron

Figure 2. Perspective view of the molecule 4m; ellipsoitsdrawn at
the 50% probability level, hydrogen atoms are sheawspheres of arbitrary
radii. Only one set of the disordered atoms is show

selectivity of the reaction depends on the tempegatAt 80 °C,
the formation of enyne is accompanied by signifiamounts of
Sonogashira product (entries 1-3). Increasing teaction
temperature to 110 °C resulted in a significanrease in the
yield of enyne (entry 4). Among different basestedsin the
process, triethylamine turned out to be the mdstieft (entries
4 and 8-11).

[Pd(PPh),] and NH; as a base. The reaction was performed infgp|e 1. Optimization of the reaction conditions

toluene at 110 °C and led to the formation of Sasbga

- . entry catalyst base Conv vyield of 42  vyield of 3%
product 3a together with a major amount of an unknowr %] %] %]
compound. On the basis of NMR and GC-MS analyses \
established the structure of the proddatand we proposed the
equation for the reaction (Scheme 2). ! PACKPPR),  NEb 68 35 30

MesSi 2 PdCL(PhCN) NEg 55 26 25
3
[PA(PPho)] \ 3 Pd(PPK), NEt 80 53 25
Ph—i + 2 =—SiMe; —CMN%) o e, + -

toluene 3 o ) SMes 4 Pd(PPh),4 NEft; 100 92 6
2 2 NEt;, 110 °C % @ 5 PA(PPY. NEt 85 75 8
Scheme 3. Coupling of iodobenzene with two equivalents of 6 Pd(OAc) NEt 30 30
trimethylsilylacetylene 7 PEPPSI-iPr NEt 30 28
The geometry around the double bond in prodtatwas 8 Pd(PPB) KoCOs 100 9 20
assigned through observation of through-space adtiens of 9 Pd(PPE), CsCO; 100 77 21
hydrogens H H,, and Si(CH); (Figure 1). NOESY spectrum ~ Pd(PPY, KOtBU 100 70 28

showed strong cross peaks betweénahd H at § = 6.81 and -
8.01 ppm, respectively, and a weak one betweénand 11 Pd(PPY), HNiPr, 100 85 12

hydrogens of the Si(CHt group ©=0.19 ppm), indicatinge
configuration of the double bond (ESI, S13).

HP
o (7

H2 \
NOE

(H3C)sSi
Figure 1: Structure determination of compoual

==—Si(CHg)s

Rentgenostructural analysis of the coupling prodofct9-
bromoanthracene with trimethylsilylacetylendm( (Figure 2)
provided additional confirmation of the proposedisture of the
synthesized enyne.

Reaction conditions: argon, closed system, toludié, °C,
cat. 5 mol%, [ArX]:[C=C] = 1:2; 5§ h; a) GC yield, b) THF, 80
°C, 24 h, c¢) 2.5 mol% of [Pd];

In order to determine the scope of the reactiaseraes of aryl
bromides and iodides were treated with trimethylaitgtylene in
the optimized reaction conditions (Scheme 4 andrEi@®).

Me;Si
[Pd(PPhg),]
L (5 mol%) . A
Ar—X + 2 =—SiMe; Ar———SiMe; + X
toluene / SiMe3
X=Brorl 110 °C, NEtg Ar
la-m 2 (2.2 equiv) 3a-m 4a-m

Scheme 4. Coupling of aryl halides with excess of trime#ilgllacetylene

Formation of enynes as by-products in the study oOfrhe reaction afforded a series of conjugated 1yBes in good

Sonogashira coupling of aryl halides with arylacetg@s has

already been reportéd.We have made attempts to develop

procedures in order to use this reaction for aitiefit synthesis
of enynes. For this purpose, the reaction conditigemperature,
solvent, catalyst and base) were optimized (Tableltlwas
found that heating the reagents in boiling toluendhe presence
of 5 mol% of [Pd(PP{),] results in product yield of up to 92%
within 5 hours. Lowering the catalyst loading leads d&
significant reduction in the reaction yield (enfy The

yields and in a regio- and stereoselective marifiee. reaction
proceeded efficiently in the presence of a var@tyunctional
groups including amine, chloro, methoxy, trifluoretimyl, and
vinyl. Moreover, highly conjugated aromatic groupsch as
naphthyl, anthracenyl, and phenanthryl were alamdoto be
suitable reagents producing desirable 1,3-enynds yiglds up
to 90%. Unfortunately, heteroaryl substrates sugbyasine and
pyrrole iodides and bromides did not result indlesired enynes,
reacting quantitatively with the formation of Sonshaa
products. The usefulness of the compounds obtainethe
synthesis is related to the ease of the silyl grmmoval from



acetylene moiety. The tests performed permittedrdenation of
conditions allowing a practically quantitative coaref the
reaction. The desilylation tests performed for ctelé derivatives
in optimized conditions are summarized in Scheme 5.

Me3S| MeGS| Me;Si

N\
SiMe; SiMe3 / SiMeg

4a® 92% (88%) (+ 3a6%) 4b 2 60% (50%) (+ 3b 35%) 4c 2 91% (86%) (+ 3¢ 5%)

Me;Si MéaSl Me3SI
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Me;;Sl Me;,Sl Me3Si

SiMe3 SiMeg ©>>S|Me3
< > W/
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Figure 3: The scope of the reaction. Reaction conditionggom,

[Pd(PPh)s (5 mol%); toluene, 110C; NE&; closed system, GC yields,

isolated yields in parentheséspbtained from aryl iodide?) obtained from
aryl bromide

Me3Si

\\ - \\>.
SiM —_ i
Ar / e MeOH, reflux, 3h Ar / W

4 5

©>>S|Me3 '>*8Me3 ._.>—S|Me3

5b 99% (88%) 5b 98% (90%) 5¢ 98% (86%)

Scheme 5: Selective desilylation of at acetylene moiety

In order acquire insight into the reaction mechamighe
Sonogashira producBg) was treated with silylacetylen@)(in

the presence of [Pd(PBJ. The reaction did not lead to the

formation of any product, which permitted exclusioh the
formation ofda by hydroethynylation o8a (Scheme 6).

Pd(PPhs), .
» NO reaction
NEts, toluene, 110 °C

Ph

SiMe; + =

Scheme 6: Hydroalkynylation of3a

3

In the hope of detecting the reaction intermedjatbs
complex [PdIPh(PR),] was synthesized according to the
published methdd® and reacted with an excess of
trimethylsilylacetylene. The reaction was perforniecan NMR
tube in GDs and monitored by'H NMR spectroscopy. The
spectra showed gradual a disappearance of the signal
characteristic of the starting palladium compléx=5.91 and
6.42 ppm) and formation of 1,3-enynefla) along with
Sonogashira producBg) (Scheme 7). No reaction intermediates
were observed. Attempts to observe the relevantnigdiates at
reduced temperatures also failed. This could b@dication that
carbometallation is a rate limiting step. The ekpent also
indicates that oxidative addition of aryl iodidegalladium(0) is
involved in the catalytic cycle.

Me3Si

\ + Me3Si—=Ph
>SiMe3 *
Ph 53 % 25%

PhsP. | NEt
: Pd/ + =—SiMe; S

PhsP” “Ph CeDs, 60 °C

2.2 equiv

Scheme 7: Reaction of [PdIPh(PRJ] with excess of trimethylsilylacetylene

Based on the obtained results and mechanisticesueported
by Wod™ and Martensséh a reasonable reaction scheme
explaining catalytic formation of enynesl)(was proposed
(Scheme 8). The right cycle in Scheme 8 is consistath the
copper-free Sonogashira coupfihgnd includes a sequence of
oxidative addition of an aryl halide to palladium(@mplex,
formation ofr-acetylene intermediate, deprotonation of acetylene
in the presence of a base leadingtacetylide compleXo which
subsequently undergoes reductive elimination riegultin
formation of Sonogashira product, and regeneratioh
palladium(0) complex. The deprotonation mechanigroopper-
free Sonogashira has recently been supported by DFT
calculations™**® 1= Acetylene complexC may undergo two
competitive processes, i.e. deprotonation (rightleyor regio-
and stereoselective carbopalladation, leading topbdex E. The
regiochemistry of the carbopalladation step is ied
primarily by steric effects so that the aryl grasgransferred to
the less hindered position of the alkyne molectlilee observed
stereochemistry originates froryn addition of the organic
residue and the palladium moiety to the carbon-erartiple
bond®” Complex E subsequently may be transformed de
acetylide complex via a substitution/deprotonation sequence.
Finally, complexF undergoes reductive elimination, resulting in
the final product 4) and the regeneration of the catalytically
active species. Competition between deprotonationd an
carbopalladation is crucial for the selectivity the processo-
vinyl

r
N—siMes
V4 PdL,
Me;Si l_zL
Ar \ LoPd
SiMes
L,Pd +Ar-X
\ Ar A
SiMe; . LPd.
LoPd” 2
X D, SiMe:
NEt; - HX +=—SiMes 3
Ar \ -L
>Si|v|e3 L
MesSi—= LoPd" | NEt3 -HX
X <—  Ar-Pd-X
NEt; E +L |
c = SiMes NEts, L

Scheme 8: Proposed reaction scheme explaining catalytimétion of4
and competitive Sonogashira couplfig.
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mL of NEt (9.0 x10' mol) of corresponding aryl iodide or
bromide and 274 pL (1.98 xTanol) of trimethylsilylacetylene.
The reaction was carried out in a closed systemi@t’C for 24
h. After completion of the reaction, the resultingxture was
filtered through a short pad of Celite, evapordtedryness, and
the residue was purified using silica gel columroaheitography.

The use of at least a twofold excess of silylaceg/la relation
to aryl halide is decisive for switching the seleityi of the
reaction towards the formation of enyde The use of aryl
halides containing electron-donating groups prosiotie
formation of enynes. In contrast, reaction of 1lrbhoss
nitrobenzene with trimethylsilylacetylen@) (leads to exclusive 4.4. Characterization of the products

formation of Sonogashira product, 441, (E)-1-phenyl-2,4-bis(trimethylsilyl)but-1-en-3-yne  (4a).
3. Conclusions The product was isolated by column chromatograpler silica

gel and usingi-hexane as an eluent. The product was obtained as
Palladium-catalysed coupling of aryl halides with two a yellow oil with a yield of 88%. Spectroscopic claesization:
equivalents of trimethylsilylacetylene offers a ngeneral, regio- 'H NMR (CDCk; ppm)$: 8.03-8.01 (m, 2H, Ph), 7.39-7.30 (m,
and stereoselective method for the synthesis ofmitex 3H Ph), 6.83 (s, 1H, =CH), 0.27 (s, 9H, Si)e0.26 (s, 9H,
arylvinylacetylenes. This methodology is efficidat a series of ~ SjMe,); *C NMR (CDCL; ppm) &: 145.0, 137.60, 128.80,
aryl iodides and bromides bearing a variety of fiomal groups. 12857, 128.08, 124.01, 107.23, 105.80, 0.03, :20®2-MS
The demonstrated selective desilylation of theydeeic moiety  (El): m/z (rel intensity): 73 (17), 241 (19), 25700), 258 (24),
in synthesized enynes opens the potential for tieither 272 (20, M). HRMS (EI): calc: 272.1417; found: 272.1416.

functionalization. ;. .
4.4.2. (E)-2-(4-Chlorophenyl)-2,4-bis(trimethylsilyl)but-1-en-3-

4, Experimental section yne (4b). The product was isolated by column chromatography
. over silica gel and using-hexane as an eluerithe product was
4.1. General methods and chemicals: obtained as a yellow oil with a yield of 50%. Spestapic

Unless written otherwise, all operations were perforogd ~characterization’H NMR (CDCk; ppm) §: 7.95-7.92 (m, 2H,
using standard Schlenk techniquéis- and °C-NMR spectra ~ CeHa), 7.32-7.29 (m, 2H, &), 6.74 (s, 1H, =CH), 0.24 (s, 9H,
were recorded on a Varian 400 operating at 402.6 1id2 ~ SiM€;), 0.23 (s, 9H, SiMg; ~“C NMR (CDCE; ppm)&: 143.36,
MHz, respectively. NOE, COSY, HSQC and HMBC spectra136-03' 133.95, 129.97, 128.22, _124.94, 108.11,4P050.08, -
were recorded on a Bruker Avance DRX 600, operating ag:09- GC-MS (EI): m/z (rel intensity): 45 (31), 7B00), 74 (11),
frequency of 600.13 MHZ'K). All spectra were recorded at 298 7° (10), 97 (17), 147 (10), 155 (64), 156 (11), (63), 218 (10),
K. GC analyses were carried out on a Bruker Scion-@86 255 (12), 275 (67), 276 (18), 277 (30), 291 (5®2 Z14), 293
(column: DB-5 30 m I.D. 0.53mm) equipped with TCD. The (21), 306 (44, M), 307 (15), 308 (18). HRMSEI): calc:
GC/MS analyses were performed on a Varian Saturn 2100306.1027; found: 306.1023.
equipped with (DB-1, 30 m capll[ary column, I.D. Q.tiﬂ'm) and 443 (E)-1-(4-Methoxyphenyl)-2,4-bis(trimethylsilyl)but-1-en-3-
lon Trap Detector. The chemicals were obtained frdra t yne (4c). The product was isolated by column chromatography

following  sources:  triethylamine,  iodobenzene,  4-gyer silica gel and using-hexanelethyl acetate (25:1) as an
chlorobromobenzene, 4-methoxybromobenzene, Zgluent. The product was obtained as a yellow oil ityield of
methoxybromobenzene, 4-bromostyrene, 4-86%. Spectroscopic characterizatidd: NMR (CDCl; ppm) &:

trifluoromethylstyrene,  4-iodoaniline,  2-bromoandi 4- g o-7.96 (m, 2H, ¢,), 6.89-6.85 (m, 2H, &), 6.74 (s, 1H,
iodobiphenyl, l-iodonaphtalene, 9-bromoantracene, - 3:CH), 3.83 (s, 3H, OCY, 0.25 (s, 9H, SiMg, 0.23 (s, 9H,
bromotiophene, GEO;, AGNQ;, Cul, KF, Pd(OAc), PEPPSI-  gjpe): c NMR (CDCL; ppm) &: 159.73, 144.49, 130.89,
iPr, trimethylsilylacetylene and CDgClwere purchased from 13037, 129.83, 120.59, 113.36, 106.21, 55.26,,6000. GC-
Sigma-Aldrich. Toluene, tetrahydrofuran and,0K; were s (EI): m/z (rel intensity): 73 (20), 271 (47), 2724), 287

purchased from Chempur. Toluene was distilled goarse from 23y " 302 (100, M), 303 (30); HRMS (EI): calc: 302.1522;
sodium, tetrahydrofuran was distilled from Na/benzomine and  tond: 302.1528.

the solvents were stored under argon over molesigaes 4 A.

Complexes  [PdIPh(PRY], [Pd(PPh)J], [PdCL(PPh),],  4.4.4. (E)-1-(2-Methoxyphenyl)-2,4-bis(trimethylsilyl)but-1-en-3-

[PACL(PhCNY}] were synthesized according to literature d&t4.  yne (4d). The product was isolated by column chromatography
o over silica gel and using-hexane/ethyl acetate (25:1) as an

4.2. Procedurefor the optimization tests eluent. The product was obtained as a yellow oil with a yigfd

An oven dried 20 mL Schienk flask closed with a Rotalve, ~86%. Spectroscopic characterizatioh: NMR (CDCk; ppm)s:

equipped with a magnetic stirring bar was chargedeumggon 8.63 (dd,J = 7.8, 1.7 Hz, 1H, ), 7.30 (s, 1H, =CH), 7.29-

with 0.026 g (2.25 x1®mol) of [Pd(PPE).], 3 mL of toluene or 7.25 (m, 1H, GH,), 6.96-6.92 (m, 1H, (), 6.87 (d‘_j»] =83,
THF, 0.5 mL of NEf and 0.25 mL of dodecane (internal 1.0 Hz, 1H, GH,), 3.84 (s, 3H, OCH}, 0.25 (s, 9H, SiMg, 0.22

standard). Then 48 uL (4.5 xi@nol) of iodobenzene was added (S 9H, SiMg). “C NMR (CDCL; ppm) &: 156.78, 138.98,
to the reaction mixture followed by 137 uL (9.9 ¥1@ol) of ~ 129.75,128.65, 126.42, 123.12, 119.82, 110.37,31065.51, -

trimethylsilylacetylene. The mixture was heated 3 2C in a  0.03, -1.96. GC-MS (EI): m/z (rel intensity): 11%J1257 (16),
closed system in an oil bath for 5h. Reaction ceuwes 2387 (100), 288 (30), 302 (95,"M 303 (24). HRMS (EI): calc:

monitored by gas chromatography. 302.1522; found: 302.1525.
43. Representative synthesis of (E)-1-Aryl-2,4-(bis)tri- 4.4.5. (E)-1-(4-Vinylphenyl)-2,4-bis(trimethylsilyl)but-1-en-3-yne
methylsilyl-1,3-enynes (4e). Compound is unstabl&C-MS (El): m/z (rel intensity): 45

(37), 73 (100), 74 (11), 75 (11), 97 (18), 131 (1147 (12), 155
All operations were performed by using standard $thle (48), 195 (21), 209 (30), 210 (18), 267 (95), 280)( 269 (11),
techniques. The synthesis was carried out in a Bklilask with 283 (56), 284 (15), 298 (80, ) 299 (23).
a capacity of 20 mL, equipped with a magnetic stiyrbar and ) o )
closed with a Rotaflo valve. The flask was chargedeurargon ~ 4-4-6. (E)-1-(4-trifluoromethyl)-2,4-bis(trimethylsilyl)but-1-en-3-
with 0.052 g (4.5 x18 mol) of [Pd(PP§.], 6 mL of toluene, 1  Yn€ (4f). The product was isolated as a yellow oil by column
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chromatography over silica gel and usimpexane/ethyl acetate (53), 292 (19), 307 (25), 322 (31,"M 323 (11); HRMS (EI):
(25:1) as an eluent. Isolated yield = 50%;NMR (CDCk; ppm)  calc: 322.1573; found: 322.1576.

i:cgﬁﬁo'g o ((rg' A %‘}i}é'Gé'Z?éE’?s(méﬁH'g',\jg.6i§§ (4 4412 (B)-1-(e-Anthracenyl)-2 4-bis(trimethylsilyi)but-1-en-3-
(CDC,I' r.me)B', 142’93 14’0 6'6 128,79 i28 59 ' 127.78. 125.09"€ (4l). The product was isolated by column chromatography
(m) 132’2 75 169 04' 1'05 15' 0’ 12 :2 1’2 G.C-I\}IS'(E.ﬂ)z,(rel “““over silica gel and using-hexane/ethyl acetate (25:1) as an
inte’nsity)l' 73 (65)' 77 (15)' 97 (i7)’ 155 (:.L1)5:I(62)I 233 (12) eluent. The product was obtained after recrystallizationmfno-
309 (22)' 321 (zé) 35 (’100) 32’6 (28), 340 (12,)'N‘I-IRMS, hexane as an orange microcrystalline solid witheddyof 85%.

' ' i ' ' Spectroscopic characterisatioli NMR (CDCL; ppm) &: 8.47

(El): cale: 340.1290; found: 340.1280. (s, 1H, Ar), 8.28 (dgJ = 8.6, 1.0 Hz, 1H, Ar), 8.10 (ddd= 8.6,
4.47. (E)-1-(4-aminophenyl)-2,4-bis(trimethylsilyl)but-1-en-3- 1.2, 0.7 Hz, 1H, Ar), 8.00 (d,= 8.4 Hz, 1H, Ar), 7.81 (d]1= 6.6
yne (4g). The product was isolated by column chromatographyHz, 1H, Ar), 7.62-7.57 (m, 3H, Ar, =CH), 7.49-7-43 (m, 1),
over silica gel and using-hexane/ethyl acetate (25:1) as an7.15 (dd,J = 5.2, 0.6 Hz, 1H, Ar), 0.17 (s, 9H, Siye0.08 (s,
eluent.The product was obtained as an orange oil with @yél 9H, SiMe); *C NMR (CDCE; ppm)&: 140.25, 134.32, 130.28,
60%. Spectroscopic characterizatioh: NMR (CDCl; ppm) &: 128.07, 128.00, 127.72, 127.53, 127.35, 126.83,7623.24.72,
7.88-7.86 (m, 2H, gH,), 6.68 (s, 1H, =CH), 6.65-6.62 (m, 2H, 124.18, 1.94; GC-MS (EIl): m/z (rel intensity): 737897 (11),
CsHy), 3.79 (brs, 2H, Nb, 0.23 (s, 9H, SiMg, 0.21 (s, 9H, 202 (100), 203 (22), 269 (25), 283 (51), 284 (=285 (17), 298
SiMe;); °C NMR (CDCL; ppm) &: 146.85, 145.12, 130.47, (26), 299 (20), 372 (48), 373 (22); HRMS (EI): cad¥2.1730.;
128.96, 118.29, 114.26, 106.69, 105.52, 0.05, :1G6-MS  found: 372.1738.

(ED: m/z (el intensity): 256 (34), 257 (11), 2020), 287 (100), ;4 13 (&).1-(9-Phenanthryl)-2,4-bis(trimethyisilyl)but-1-en-3-

288 (30); HRMS (EI): calc: 287.1526; found: 287.1520 /

yne (4m). The product was isolated by column chromatography
4.4.8. (E)-1-(2-methyl phenyl)-2,4-bis(trimethylsilyl)but-1-en-3- over silica gel and using-hexane/ethyl acetate (25:1) as an
yne (4h). The product was isolated by column chromatographyeluent. The product was obtained after recrystallizationmfio
over silica gel and using-hexane/ethyl acetate (25:1) as anhexane as a yellow crystalline solid with a yield 67%.
eluent.The product was obtained as a yellow oil with a yigld Spectroscopic characterisatioti NMR (CDCk; ppm) &: 8.75-
86%.'H NMR (CDCL; ppm): 8.43-8.38 (m, 1H, ,), 7.21-  8.73 (m, 1H, Ar), 8.68-8.66 (m, 1H, Ar), 8.67 (s, 1H, A8)11
7.17 (m, 3H, @H,), 7.07 (s, 1H, 1H, =CH), 2.90 (s, 3H, gH (dd,J = 8.1, 1.4 Hz, 1H, Ar), 7.88 (dd,= 7.7, 1.6 Hz, 1H, Ar),
0.26 (s, 9H, SiMg, 0.21 (s, 9H, SiM@; **C NMR (CDCL; ppm)  7.69-7.58 (m, 5H, Ar and =CH), 0.36 (s, 9H, Si}®.18 (s, 9H,
8: °C NMR (75 MHz, cdd)) 5 143.02, 136.14, 136.06, 130.04, SiMe;); °C NMR (CDCk; ppm) &: 142.56, 132.02, 131.40,
128.32, 128.05, 125.31, 124.68, 105.94, 105.6171190.05, - 130.57, 130.37, 128.91, 127.74, 126.96, 126.85,7026.26.55,
1.95; GC-MS (El): m/z (rel intensity): 45 (38), 7300), 182 126.27, 124.00, 123.07, 122.46, 106.17, 105.48,01085. GC-
(30), 196 (20), 197 (58), 198 (18), 212 (75), 288)( 254 (19), MS (El): m/z (rel intensity): 73 (11), 269 (13), 2§16), 357
270 (32), 286 (10); HRMS (EI): calc: 286.1573; fouRfi6.1580  (23), 371 (14), 372 (100, M 373 (35); HRMS(EI): calc:

449, (B)-1-(3-thiophenyl)-24-bis(trimethylsilyl)out-1-en-3-yne ' 2-+730; found: 372.1742.
(4i). Compound is unstable. It decomposes during ismlatsC-  4.5. Representative procedure for selective protodesilylation

('\gi (I&rl)): m/z (rel intensity): 263 (100), 264 (2265 (14), 278 A 10 mL two neck round bottom flask, equipped with a

condenser and a magnetic stirring bar was chargéd @i g
4.4.10. (E)-1-Biphenyl-2,4-bis(trimethylsilyl)but-1-en-3-yne (4j). (3.68 x10" mol) of (E)-1-phenyl-2,4-bis(trimethylsilyl)but-1-en-
The product was isolated by column chromatograpley silica  3-yne, 0.21 g (3.68 x10mol) of KF and 5 mL of methanol. The
gel and usingn-hexane/ethyl acetate (25:1) as an eludtie  mixture was heated at 65 °C for 3 h. After thisdithe solvent
product was obtained as a yellow microcrystallingdsulith a  was evaporated under vacuum and the product waseguhfy
yield of 82%. Spectroscopic characterizatidi: NMR (CDC; column chromatography over silica gel and usifigexane/ethyl
ppm)é&: 8.09 (d,J = 8.2 Hz, 2H, Ph), 7.65-7.58 (m, 3H Ph), 7.55 acetate (25:1) as an eluent.

(s, 10, Ph), 7.47-7:43 (m, 21, Ph), 7.38-7.34 (M, B, 7264 51 (E)-1-Phenyi-2-trimethyisilylbut-1-en-3-yne  (58). The

(s, 1H, =CH), 0.27 (s, 9H, SiMg 0.26 (s, 9H, SiMg; °C NMR . A
. . product was isolated by column chromatography oileasgel
(CDCls; ppm)3: 144.42, 141.11, 140.64, 136.68, 132.37, 129'24tjmd usingr-hexane/ethyl acetate (25:1) as an elu€hé product

128.76, 127.41, 127.00, 126.70, 124.10, 107.56,98)50.01, - : O : 0 .
2.01. GC-MS (El): m/z (rel intensity): 259 (10), 3(22), 333 was obtallned_ a§ a yellow oil with a yield of 88%. S$pEsropic
(65), 334 (27), 348 (100, W 349 (40); HRMS (EI): calc: characterisation’H NMR (CDCk; ppm)3: 7.97 (d,J = 7.6 Hz,

' ! ; ’ ' " 2H, Ph), 7.38-7.29 (m, 3H, Ph), 6.90 (s, 1H, =CH), 3H9H,

348.1730; found: 348.1717. =C-H), 0.26 (s, 9H, SiMg; °C NMR (CDCl; ppm)s: 146.14,

44.11. (E)-1-(1-Naphthyl)-2,4-bis(trimethylsilyl)but-1-en-3-yne  137.38, 128.76, 128.65, 128.18, 122.93, 88.90,1347/6.98, -

(4k). The product was isolated by column chromatographer ov 2.09. GC-MS (EIl): m/z (rel intensity): 45 (27), 585}, 73 (88),

silica gel and usingi-hexane as an eluenthe product was 83 (27), 159 (14), 169 (20), 172 (29), 183 (59)5 1800), 186

recrystallized fronm-hexane and obtained as a yellow crystalline(18), 199 (12, NM); HRMS (EI): calc: 200.1021; found:
solid with a yield of 70%. Spectroscopic characiim: ‘H 200.1019.

NMR (CDCL; ppm)é: 8.46 (d,J = 7.3 Hz, 1H, Ar), 8.09-8.06 . .
B _ . 45.2. (E)-1-(1-Naphthyl)-2-trimethylsilylbut-1-en-3-yne  (5b).
(m, 1M, Ar), 7.87-7.81 (m, 2H, Ar), 7.63 (s, 1H, =CHES.7.47 The product was isolated by column chromatograpter silica

(m, 3H, Ar), 0.34 (s, 9H, SiMg 0.19 (s, 9H, SiMg; **C NMR . ;
! . gel and usingi-hexane as an eluefthe product was obtained as
(CDCL; ppm)s: 150.36, 142.25, 133.61, 133.55, 131.29, 128'753 yellow oil with a yield of 92%. Spectroscopic claesisation:

128.63, 126.53, 126.03, 125.55, 125.02, 123.3LA10306.61,- YR OLIIN.2 view of 8236, Tpsctrastoric chuensation
0.05, -1.87; GC-MS (EI): m/z (el intensity): 45 [353 (100), H
8.04-8.02 (m, 1H, Ar), 7.87-7.81 (m, 2H, Ar), 7.67 (8, =CH),
74 (12), 75 (10), 97 (14), 152 (64), 153 (11), 155), 219 (33), CH)
233 (55), 234 (45), 235 (15), 247 (20), 248 (249 219), 291  1;2°-/-48 (M, 3H, Ar), 3.45 (s, 1HC-H), 0.34 (s, 9H, SiMg;
! ' ’ ' ’ C NMR (CDCl; ppm) &: 144.08, 133.80, 133.52, 131.22,

128.77, 128.63, 126.42, 126.11, 125.87, 125.68,1729.23.45,
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87.19, 83.71, -1.94; HRMSEI): calc: 250.1178; found:
250.1178.

4.5.3. (E)-1-Biphenyl-2-trimethylsilylbut-1-en-3-yne (5c). The
product was isolated by column chromatography oileasgel
and usingn-hexane as an eluerfthe product was obtained as a
yellow oil with a yield of 90%. Spectroscopic chamidation:
'H NMR (CDCL; ppm)&: 8.05 (d,J = 9.1 Hz, 2H, Ar), 7.65-7.60
(m, 5H, Ar), 7.47-7.33 (m, 4H, Ar), 6.93 (s, 1H, =CH)78.s,
1H, =C-H), 0.28 (s, 9H, SiMg®; “C NMR (CDCL; ppm) &:
145.62, 141.22, 140.60, 136.45, 129.17, 128.77,4B2726.99,
126.83, 123.02, 89.21, 84.17, -2.06; HRMS (EI): calt6.1334;
found: 276.1330.

4.6. "H NMR spectroscopic study of equimolar reaction of
[PdI Ph(PPhj),] with 2.

An NMR tube equipped with a rotaflo valve was charged
under argon with 0.01g (1x20° mol) complex, 0.65 mL of {Dg
and anthracene as an internal standard. After thés,starting
NMR spectrum was recorded. Then 3D (2.4x10° mol) of
triethylamine and 3.QIL (2.64x10° mol) trimethylsilylacetylene
was added under argon by microliter syringe to thaction
mixture. The reaction was heated at 60 °C for ZBhe. progress
of the reaction was monitored By NMR. After the given
reaction time the mixture was additionally analybgd>C-MS.
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