SUPPORTING CRYSTALLOGRAPHIC INFORMATION

Figure SL. Structure of compond 12ain the solid state showing the disorder of onetbe Ph(MeO)St groups over

two positions

12a (X = OMe)

Figure 2. Projectionof compaind 12ain the solid statgdisorder not shownjevealing the differenbrientation ofits

silylether groups



X-ray Crystal Structure Analysis Gompoundl2a GssHs4Os Sk, Mr =943.33g - motf, colaless prism, crystal
size0.124 x 0.095 x 0.04hm?, triclinic, space groupT, a=9.2600(5)A, b=11.8325(7A, c=25.7130(14\,
a = 82.152(3)°h = 80.757(2)°g= 85.908(3)°Y =2751.2(3)A°%, T=150(2)K,Z=2, Dearc=1.139g - crd, | =
0.71073A, m(Mo-Ka) =0.130mm?, Gaussian absorption correctionmT= 0.99, Fax = 1.00), BrukeAXS
Kappa Mach3 APHKdiffractometer,0.809< Q <31.35F, 92135measured reflectionsl 7920independent
reflections,12594reflections withl §  §, R©=0.0559

The structure was solved by direct methods and refined bynfalirix leastsquares againg?to R =0.077]l
> X5()], wR =0.21Q 613 parameters. The H atoms were refined using a riding mdslel1.081, residual
electron density 1.2 (0.10 A from H34).6 (0.26 A from H24) e *ACCDEC1938115
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Figure S3. Structure of the tripodal silanol ligariBa®0 in the solid stateshowing the disorder of the eo

crystallized water molecule over two positions
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Figure $4. Structure of the tripodal silanol ligariBa®kO in the solid state, showing the hydrogen bonding

network of the SiOH groups and the ecrystallized watemolecule

X-ray Crystal Structure Analysis @ompound13aBkO: GsoHso Os Sk, Mr =919.27g - mot, colorless plate,
crystal sized.371 x 0.205 x 0.10@m?3, triclinic, space group’l, a = 13.2599(5)A, b = 13.9312(5)A, ¢ =
15.4657(5)A, a = 95.490(2)°h = 100.576(2)°g= 116.665(2)% = 2457.62(16R3, T=150(2)K,Z=2, Deaic=
1.242g - cd, | =1.54178A, m{Cuka) =1.266mm*, Gaussian absorption correction,(= 0.78, Fax= 0.91),
Bruker AXS X8 Proteum diffractomet2r968< Q <72.366,91024measured reflection®9135independent
reflections,7824reflections withl§ B, R#o=0.0409

The structure was solved by direct methods and refined bynfalirix leastsquares againg®to R, =0.041[l

> X(1)], wkR. =0.106 623 parameters. The H atoms were refined using a riding mdslel1.092 residual
electron density 0.4 (0.92 A from C37/4 (0.69 A from Si2) e 3ACCD€1938114
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Figure $6. Structure of complet6aeCNin two different orientations; color code: Mo = yellow, Si = green,

O =red
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X-ray Crystal Structure Analysis @omplex 16@MeCN Gy Hss Mo N, Os Sg, Mr = 1195.41g - mol?, blue
needle, crystal siz@.130 x 0.049 x 0.03hm?, monoclinic, space grouf2:/c, a=17.6003(8A,b=13.1720(5)
A,c=25.0014(114, b =95.230(2}, V=5772.0(4)8, T=100(2)K,Z= 4,Dearc=1.376g-cm?, | = 0.71073 A,
mMo-Ka) =0.344mm?, Gaussian absorption correction@Gl= 0.97, Fax= 0.99), BrukeAXS Kappa Mach3
APEXI diffractometer,1.162< Q < 33.38%, 227517measured reflections22353independent reflections,
15858reflections withl 5 B, R= 0.0885

The structure was solved by direct methods and refined bynfalirix leastsquares againg®?to R, =0.045[|

> X(1)], wR: = 0.109 806 parameters. The H atoms were refined using a riding mdglel1.034 residual
electron density 1.2 (0.88 A from Mo1)l.1 (0.63 A from Mo1) €43 CCD€1938116
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General Unless stated otherwise, all reactions were carried out under Ar in fidnee glassware. The
solvents used were purified by distillation over the drying agents indicated and were transferred under Ar:
THF, EO, n-pentang toluene(Na/K); CHCL, MeCN(CaH).

The molecular sieves used in this investigation were dried for 24 h at 150°C (sand bath) under vacuum prior

to use and were stored and transferred under argon atmosphere.

IR: Spectrum One (Perkifimer) spectrometer, wavenumber {n cntl. MS (B: FinnigatMAT 8200 (70 eV),
ESIMS: ESQ@000 (Bruker), accurate mass determinations: Bruker APEXNMEKRTY Tmagnet) or Mat 95
(Finnigan). Melting points: Buchi melting point apparatu84B (corrected). All commercially available

compounds (Flukagaincaster, Aldrich) werased as received, unless stated otherwise.
Flash chromatography on silica gel (FC): Merck silica gel 6§4@Bfesh).
Elemental Analyses: Microanalytic Laboratory Kolbe, Mulheim/Ruhr.

NMR: Spectra were recorded d@ruker AVIIIHD300, AVIII 40®r AVIIlI 600spectrometerin the solvents

indicated; chemical shifts  aregiven in ppm relative to TMS, coupling constadté(Hz. The solvent signals

were used as references atite chemical shifts converted to the TMS scale (€DEl T 1 ®n  LILIYT NF
CHGJin CDGl 4 T ppm; CCRCh: 4 ¢ po®y LILODRAGI NG & p Bdzk §-1alué¥efic w5H n dT

ppm; residual BGCDH:1 1= 2.09 ppm)unless stated otherwise, all spectra were recorded at 25°C

%Mo NMR spectra weracquiredby the aring pulse sequence to minimize acoustic ringing from the NMR
LINEOS® ¢KS ~ kH |lapghsiNeMad) (AM i©D®) andl Ndd @ $ypical length of 22.5 ps.
Chemical shifts were referenced indirectly to thé chemical shift of theolvent. (Ref:R. K. Harris, E. D.

Becker, S. M. Cabral de Menezes, P. Granger, R. E. Hoffman, K. RutZilappl. Chern2008 80, 5% 84).

Diffusion coefficients were obtained from a double stimulated echo sequence with bipolar gradient pulses,
convection compensation, longitudinal eddy current delay (LED) and three spoiler gra¢Broter
sequence: dstebpgp3s). The gradient pulse strength Gineasased in incrementBom 2% to 98%f the

maximum Gaxwith a squared gradientramp B0 steps¢ KS RAFFdzaA 2y GAYS op0 dza SF
2F F INFYRASY(G LizZ &S INF RASYG LlzZ &S o+t kuH0 2F (GKS S\
Gnax Of the NMR probe (PA BBO 400S1-BHFO5 Z PLUS) was 53.5ci@!. Diffusion coefficientsvere

obtained by averaging three diffusion coefficients obtained from fitting the signal decay of three different

resonance integrals to the Stejskednner equation (I) in the Bruk@ OPSPINI1T2 relaxation module.

‘00 "0Q ST 0]

SATFdzaA2y @ fdzSa 6SNBE LINBSRAOGSR dzawiszEstimafiongSEGWH) & LIN

method Ref:R. Evans, G. Dal Poggetto, M. Nilsson, G. A. Mardg, Chem2018 90, 398%3994).
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Preparation of theligands

1,3,4TrisH -Bromophenylbenzene 11).! A two-necked, rounebottomed flask was equipped with a
o magnetic stir bar, a reflux condenser and a gad icbmnected to an argoivacuum
O manifold. The flamedried flask was filled with argon andcharged with 2
O Q g bromoacetophenong10) (5.00 g, 25.1 mmol). Trifluoromethanefanic acid (0.22
mL, 2.51 mmq@lwas added dropwise to th&tirred neat substrateat 23°COne the
O addition was complete fte mixture wasstirred at130°C for 12 h. Thesultingblack
mixture was allowed to cool to ambient temperatutbe reaction wagjuenched by adding water (20 mL)
andthe solutionwas extracted withlCHCb (3 x D mL). The combined organic layers were washed with water,
dried over MgS@ filtered and concentrateéh vacuo The residue was purified by flash chromatography on
silica gel (hexane€HCL 6:1) to givethe title compoundas a yellow solid (2.69 g, 59%). NMR (400 MHz,
CDGL Y + T J=r8®@cld HD) FHR Z.50 (s, 3H), 7.46 Jdd7.6, 1.7 Hz, 3H), 7.38 (i 7.5, 1.2 Hz, 3H),
7.22 (ddd,J= 8.0, 7.4, 1.8 Hz, 3HYC NMR (100 MHz, CRCN ! ' mnRa4piBL7, iPO.8 9., MO

127.6, 122.8The analytical and spectroscopic data are in agreement with those reported in the litetature.

(5'-(2-(Methoxydiphenylsilyl)phenyB[1,1":3',1"-terphenyl]-2,2"-diyl)bis(methoxydiphenylsilane) 12a). A

three-necked, rounebottomed flask was equipped with a magnetic stir bar

Q and a gas inlet connected to an argeacuum manifoldThe flamedried
\ S flask was filled with argon and charged with,3,4tris-H-Q
\Q bromophenylbenzenel) (2.02 g, 3.72 mmol, 1.00 equiv). Diethyl ether

\ 6yn Y[O sFa FRRSR IyR GKS ai@mMNBR
temperature pentaneliquid nitrogen. A solution ofert-butyllithium (13.5
O mL, 22.9 mmol, 1. in pentane, 6.15 equiv) was added over 10 min while
the suspensionvasstirring. The reaction mixturevas allowed to warm to ambient temperature astrring
was continuedfF 2 NJ Mmdp Kod ¢KS 200l AYSR 0 NER gy befodza sdbtgnioh 2 v
diphenyldimethoxysilan (1.94 mL, 8.29 mmol) in diethyl ether (30 mL) was added dropwise over Themin.
cooling bath was removed and the mixtuter®d for 12 hat ambient temperatureThereactionwas carefully
guenched by adding water arttle reaulting mixturewas transferred ito a separation funnel. The organic
phase was separated and the aqueous solution was extractedGt@b (3 x 50 mL)The combined organic
layers were dried over MgQ@iltered and concentrateth vacuo Hexanes (50 mlyas added to precipitate
the title compoundas a white solid (2.60 g, 74%). Colorless crystals suitable for-siggtal Xray diffraction
were grown by storing a concentrated toluene solution at 5°C for three days. = 17Q173°CH NMR (500
MHz, CBEO Y I J=7ddclut HZ) BHR Z.38 (i 7.5, 1.5 Hz, 3H), 7.35 (dd; 7.6, 1.3 Hz, 12H), 7.30

(td, J= 7.4, 1.3 Hz, 3H), 7.24 (@& 7.4, 1.4 Hz, 6H), 7.14dt 7.5, 7.1 Hz, 12H), 6.98 (de; 7.6, 1.3 Hz, 3H),
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6.95 (s, 3H), 3.01 (s, 9MC NMR (126 MHz,CRCNY + I wmMndpdc I mMnmPdPpI mMoT do X

129.4,129.2,127.5, 125.7, 50?%i NMR (99 MHz, CREClY 1 IR (fikmyx3015, 2930, 2830, 1582, 1557,
1471, ¥27, 1409, 1263, 1183, 1108, 1082, 998, 877, 830, 760, 735, 697, 621, 499, 477 44RRISESI
(m/2): calcd.for GgHs40:SENa’ [M+NaJ, 965.3273 found,965.3286.

Ligand13a A two-necked, rounebottomed flask was equipped with a magnetic stir bar and a dropping

funnel. The flask was charged witilane12a (2.09 g, 2.22 mmol, 1.00

QQ equiv) and THF (50 mL) anthe resulting solution wasooled to 0°C.

Goncentrated aqueous HGEH. 12m, 11.9 mL, 143 mmol, 90 equiv.) was
\Q added dropwise to the stirred solution. The mixtures was allowed to warm
to ambient temperature andtirring was continuedfor 1 h. The mixture
was cooled to 0°C and carefully neutralized drippwise addition of
saturated agueous NaHGE&blution The organic phase was separated and

the aqueous solution was extracted wiBHCh (3 x 50 mL)The combined organic layers were washed with
water (200mL), dried over MgSQfiltered and concentrateth vacucto givethe title compoundas a white

solid (1.98 g, 99%). Colorless crystals suitable for simgé&tal Xray diffraction were grown by storing a

M

concentrated toluene solution at 5°C for three dayl. p. = 22§228°C!H NMR (400 MHz, CRENY + ¢l T ®dp

7.51 (m, 12H), 7.48 7.43 (m, 3H), 7.3 7.22 (m, 12H), 7.2¢ 7.13 (m, 12H), 6.92 6.87 (m, 6H), 4.36 (s,
3H).C NMR (126 MHz,CBCY + ' Mnd®ns mMno®dy s mo 7,0303, 1286112795

126.0.IR (film):03046, 1582, 1471, 1427, 1263, 1204, 1112, 1087, 997, 900, 824, 762, 735, 698, 622, 471, 411

cml. HRMSESI ifn/z): caled for GoHisOsSENa [M+Nal, 923.2804 found,923.2816.

Dimethoxybis(4methoxyphenyl)silane $1). A two-necked, rounebottomed flask was equipped with a

MeO OMe magnetic stir bar, a reflux condenser and a gas inlet connected to an

Si argon’'vacuum manifold.The flamedried flask wascharged with magnesium
Me0/©/ \©\0Me turnings (851 mg, 35.0 mmol, 5.00 equiv) and THF (6 mL) under argon
atmosphere. 1,2 Dibromoethane (3 drops) was added dropwise to the stirred mixtwieich was quickly
heated up to 60°C for 5 mto activate the magnesiunifter reachingambient temperature4-bromoansiole

(2.19 mL, 17.5 mmol, 2.5 equiv.) was added dropaigkthe resultinggreengrey suspension was stirred for

1h at 23°C until full conversion was indicated byMEECanalysis.

A threenecked, rounebottomed flaskwas equipped with a magnetic stir bar, a dropping funnel amgs
inlet connected to an argomacuum manifoldThe flamedried flask was filled with argon and charged with
tetramethylorthosilicate(1.03 mL, 7.00 mmol, 1.00 equiv). THF (23 mL) was adudktha colorless solution
was cooled to 0°C. Thsmlution of the freshly prepare®rignardreagentwas diluted with THF (8 miapd
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transferred into the dropping funnelising additional THF (8 mL) to ke flask. This solutiowas added

dropwise to thecooled solutionof the orthosilicate Once the addition was complete, thmixture was

allowed to warm to ambient temperature arsdirring was continuedor 4 h. The mixture was poured into a
separation funnel charged with-pentane (50 mL) and was washwith water (3 x 50 mL).The organic layer

was dried over MgSQfiltered and concentrateth vacuo The residue was purified by flash chromatography

on silica gel (hexanes/EtOAc 98:2) to ghve title compund as a colorless oil (1.05 g, 49%).NMR (400

MHz, GDsO Y ¢ I7.74T(rh ¥iHY, 6.98 6.82 (m, 4H), 3.54 (s, 6H), 3.27 J¢,0.9 Hz, 6H}*C NMR (100
MHz,GD:OY + T McH®MI Mo T OIRImui298®H @886, M68GH 1665 >1508,4BE, I39% n dc
1309, 1279, 1245, 1179, 112%69, 1028, 737, 719, 658, 631, 601, 529, 508, 444 RMSESIf/z): calcd

for GeH2004SINA[M+Na], 327.1023 found,327.1023.

(5'-(2-(Methoxybis(4methoxyphenyl)silyl)phenyH1,1":3',1"-terphenyl]-2,2"-diyl)bis(methoxybis(4
methoxyphenyl)silane) 12b). A threenecked, rounebottomed
flask was equipped with a magnetic stir bar and a gdst
connected to an argdivacuum manifoldThe flamedried flask was

g s, filled with argon and charged witbompound11 (1.63 g, 3.00
mmol, 1.00 equiv). Diethyl ether (60 mL) was added and the stirred

Q \ adza LISy aazy gl a O 2(sath S temperatére, b MH p
pentane/liquid nitrogen. A solution otert-butyllithium (10.9 mL,
O o~ 18.5 mmol, 1. in pentane, 6.15 equiv) was added over 10 min
while the suspensiowasstirring. Themixturewas allowed to warm to ambient temperature astirring was
continuedfor 1L.5K® ¢ KS 2001 AYSR ONRgY & dza LEeffradsplylionmisilane I 31 Ay
S1(4.30 g, 14.1 mmol, 4.7 equiv.) in diethyl ether (5 mL) was added dropwise over IBh@imixture was
then stirred atambient temperature for 8 h. Theeactionwascarefully quenched by adding water atite
resulting mixturewas transferred ito a separation funnel. The organic phase was separated and the aqueous
solution was extracted wit€HCh (3 x 50 mL)The combined organic layers were dried over Mg$ifered
and concentratedin vacuo Theresiduewas purified by preparatory higberformance liquid chromatography
with MeCNas the eluento afford the title compoundas a white solid (400 mg, 12%). p. = 92100°C*H
NMR (400 MHz, CREL = 7 7.62(m, 3H), 7.37 (td, J = 7.5, 1.6 Hz, 3H), 7.31 (dd, J = 7.4, 1.3 Hz, 3H),
7.277 7.23 (m, 12H), 6.99 7 6.95 (m, 3H), 6.92 (s, 3H), 6.70 i 6.64 (m, 12H), 3.71 (s, 18H), 3.00 (s, 9H). 3
NMR (126 MHz,CRGIY + T wmMcn®tI Mnpdy>S mnmdcI MoT DPoI MocC D
55.0, 50.82°Si NMR (99 MHz, CREIY 1 IR (flmyieasa, @832, 1592, 1562, 1501, 1461, 1440, 1398,
1276, 1244, 1178, 1027, 815, 797, 719, ,6699, 629, 69, 531, 463 crh HRMSESI if/z): calcd for
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CooHecOoSENa [M+Na]", 1145.3907 found, 1145.3909.

Ligand13b. A two-necked, rounebottomed flask was equipped with a magnetic stir bar and a dropping
funnel. The flask was charged witilyl ether12b (400 mg, 2.22
mmol, 1.00 equivand THF (7.6 mL)The resulting solutiorwas
cooled to 0°@eforeconcentrated aqueous H@A, 12v, 2.60 mL,
31.2 mmol, 90 equiv.) was added dropwise. Thixture was
allowed to warm to ambient temperature andtirring was
continuedfor 1 h. The reaction mixture was coolexl0°Cbefore
Q Q O\ it was carefully neutralized by adding saturated aqueous NaHCO
solution dropwise to themixture. The organic phase was
separated and the aqueous solution was extracted @Cl (3
x 10 mL).The combined organic layers were washed withtewg50 mL), dried over MgSJiltered and
concentratedin vacuato givethe title compoundas a white solid (380 mg, 99%). p. = 25@253°C!H NMR
(500 MHz, CDSl Y+ ¢ I7.45T(nd) BHY, 7.4§ 7.42 (m, 12H), 7.28 7.25 (m, 6H), 6.92 (d= 7.0 Hz, 6H),
6.72¢ 6.68 (m, 12H), 3.74 (s, 18MIC NMR (126 MHz, CRCY + ' mMcndT X Mny ®pX mMno
129.7, 129.3, 128.5, 128.3, 125.7, 113.4, 549.NMR (99 MHz, CREY 1 TR (fmy:1992,d1562,
1501, 1437, 12761244, 1180, 1111, 1030, 897, 811, 795, 764, 722, 690, 650, 628, 612, 529, 464, 428, 410
cml. HRMSESI if/z): caled for GeHeoOoSENa' [M+Nal, 1103.3437 found, 1103.3435.

Preparation of the @mplexes

Complex 1: Optimized ProcedufeA 100 mL, three neck rourdsbttom flask wasquipped with a magnetic
stirring bar, a pressurequalizing dropping funnel fitted with a rubber stopper and a
e gas inlet connected to an argon/vacuum manifold. The flasls loaded with
wa 2o AdmeJ(Ar 8J4Methoxyphenyl,14) (570 mg, 1,05 mmdland THF (15

If mL). The stirring brown solution was cooled to 0 °C before a solution of sodium
Physion Mo

Bh.SiG osiPh; triphenylsilanolate (936 mg, 3,14 mmol) in THF (25 mL) was added via the addition
3

funnel over 45 min. When the addition was complete, the cooling bath was removed
and stirring continued for an additional 1 mPentane (40 mL) was added and the mixture filtered through a
pad of compressed Celite (2 cm), rinsing with THfentane (1:1v/v, 2 x 10 mL). The brown filtrate was
concentrated to dryness and the residugedi under high vacuum (fambar) for 1 h. The resulting yellew
brown foam was triturated witm-pentane (25 mL), resulting in the formation of a brown tarry semisolid. This
mixture was sonicated for 30 min and then vigorously stirred for 30 min, dutinghwime much of the brown

material turned into a yellow powder. Diethyl ether (5 mL) was added and the mixture was again sonicated
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until no brown solid remained. The yellow solid material was collected by filtration, washingnwith

pentane/diethyl ether(10 mL, 5:1) and finally diethyl ether (5 mL). The resulting material was dried under

high vacuum to give the title complex as a yellow powder (860 mg, 7H®MR (400 MHz,s0:CR0 Y
7.79¢ 7.72 (m, 18H), 7.22 7.15 (m, 9H), 7.10 (8= 7.4 Hz, 18), 6.18¢ 6.13 (m, 2H), 5.5¢ 5.49 (m, 2H),

3.19 (s, 3H)*C NMR (101 MHzsxCRO Y + T
Mo NMRA26 ®Hz, 23°C;0ECR0 Y !
opT dc O

54.4.2°Si NMR (79 MHz 6060 Y
60°C, eDsCRO Y + T

1

LT

onnopzz

MpPpYy ®T Z

Mnnndo =

PSMod\\VIR (RGVIHIZ,

MO C @

Complex B. A 250 mL&lenk flask wasquipped with a magnetic stir bar and was flame dried under vaccum.

OMe The flask was filled with argon andharged with Mo(t CAr)Bg(dme) (Ar = 4
Methoxyphenyl,14) (3.02 g, 5.55 mmol, 1.00 equivapd THF (62 mL)A solution of
NaQBu (1.62 g, 16.5 mmol, 2.98. equiv) in THF (15 mL) was added dropwise at 23°C to

ﬂ\ ,\I,,L 0>/_ the stirred brown solution. Stirring was continufeat 14 h at ambient temperature before
0/ 1

\O’é the solvent was removeith vacuao obtain a dark brown solidA second, flame dried 250

mL $hlenk flask was equipped with a magnetic stir bar and a €&liem) packed argon frit. The dark brown

solid was susperatl inn-pentane (4 x 20 mL) and was filtered over the Celite pad. The resulting fikieesste

concentrated andhe residue waslried under vacuum (I®mbar) to givethe title complex as a brown solid

(2.00 g, 83%) free of any residual THFNMR (400 MHZLsDs0 Y
3.24 (s, 3H), 1.54 (s, 27FC NMR (101 MHz6E%0 Y

+ I HTCcO®pZ

1 ¢I.437(n® AH) 6.7 6.59 (M, 2H),

MPpYy PTZ MNnndPp

The spectroscopic data aredtose correspondence tihose reported foMo(t CPh)(€Bu).?

Complex[16al. A 250 mL<hlenk flask wagquipped with a magnetic stir bar and wiame dried under

Q I

R
Ralinsiel

vacwm. The flask was filled with argon, charged with ligdB8d
(968 mg, 1.07 mmol, 1.00 equiwvhich wasazeotropically dried
with benzene (3 x 5 mit) remove residual watefToluene (81 mL)
was addedand the mixture was vigorously stirredor 10 min to
obtain a clear solutionA solution of complext5 (467 mg, 1.07
mmol, 1.00 equiv.) in toluene (16 mL) was added dropwise to the
vigorously stirred solution at 23°C. After stirring at ambient
temperaturefor an additional 1 hthe solvent wasemovedin vacuo

to obtainthe title complex as a bright yellow powder (1.14 g, 95%)NMR (400 MHz ¢0s0 Y

1 ¢B.46y dpc

(m, 2H), 8.34 (dJ= 7.3 Hz, 1H), 7.997.87 (m, 2H), 7.86 7.72 (m, 3H), 7.66 (di= 13.7, 6.5 Hz, 3H), 7.60

7.48 (m, 3H), 7.42 (s, 1H), 7.051d,6.0 Hz, 1H), 7.00 (@ 6.1 Hz, 1H), 6.96 (s, 1H), 6.87 (s, 3H), 6.7%E(d,

7.5 Hz, 1H), 6.61 (s, 1H), 6.38 (s, 2H), 6.07 (s, 2HX, 6.0@ (M, 2H), 5.06 4.93 (M, 2H), 3.08 (8H).1C

NMR (101 MHz,dD0 Y 297.8,158.0, 150.4, 149.9, 149.3, 143.7, 143.5, 142.6, 139.3, 139.2, 138.4, 130.3,
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111.6, 54.1'H-BC HMBC NMR (CéDsCD3) : U = 297 . BSilNMR (@YNMHzghonYe ) L. .1H-DASY Dy

NMR (GDsCD): Dexp= 3.2-10%°m?¥s L. Anal.(%) calcd for GeHi0aM020sSk: C 73.36, H 4.71, Mo 8.62, Si 7.57;
found: C 71.10, H 4.92, Mo 8.31, Si 7.51.

In solid form, the complex is only moderately-sémsitive, showing a hdlifetime at ambient temperature of
approximately 8 l{Figure &).

Stability of solid [16a}in air

signal intensity [%]

time [h]
Figure &7. Sability of solid 164z in airat ambient temperatureas determined by *H NMR in CeDs; the signals

of the ortho-protons of the p-methoxybenzylidyne group were integrated against the signal of the free ligand.
The humidity of the air was © 60%.

Complexi6a A 10 mL 8hlenk flask wasquipped with a magnetic stir bar and witemedried under vacum.
The flask was filled with argon and thelnarged with complekl 64, (94.0
/@ YIS nHOH GBCRE@ L) Thé Resultingellow suspensiomvas

A vigorously stirred at 60°C for 1 h to give compléaas an orange solution

@ |\|nl'0/ )@ (quant.).'HNMR (400 MHz,DsCQ0 Y 1 ¢ P.771(nh $2¢1), 7.787.69
si-0— Mo,

MeO

0\ /@ (m, 3H), 7.25 (s, 3H), 7.£3.00 (m, 24H), 6.87 (dd= 6.3, 2.5 Hz, 3H), 6.21
O O si (d, J= 8.8 Hz, 2H), 6.13 (@ 8.6 Hz, 2H), 3.05 (s, 3HC NMR (101 MHz,
O GDCROY + I owmn PII6, M6 IB7.7 1300, 48D 135.0,

134.6, 130.1, 130.0, 129.6, 129.3, 128.9, 128.8, 128.0, 127.7, 125.8, 112.1,
53.9.2Si NMR (79 MHzs0 Y 1 %Mo NMRWH2P ®Hz, 23°COECDO Y  +  PSMorNivBb (261MHz,
60°C, @CRO Y 1+  "H-DOSYMNMR ®0:CD): Dexp. = 5.557-16° m¥s2. HRMSESI if/z): calcd for
GseHsaM0OsSk [M+H], 1115.2300 found, 1115.2317;Anal. (%) calcd for &Hs2MoOsSk: C 73.36, H 4.7T
71.10, H 4.92
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Complex16aMeCN A 10 mL 8hlenk flask wasquipped with a magnetic stir bar and wiggme dried under

MeO

vacwm. The flask was filled with argon, charged with comfiléx]. (12.0
Y3z wmnody >Y2f 3 GHCD(N2 nd)j wzigideda yelignwR
suspensio® ! OSG2YAGNARES onHdy >[I podd
slight touch of blue color. The mixture was vigorously stirred at 60°C for 1
h to givethe title complex as an orangalueish solution (quant.)Blue
crystals suitable for singlerystal Xray diffraction were grown by
dissolvingthe solid materialb n 1 ®n Y 3 X in bepzénp (1>mY)2ando

acetonitrile (2 mL)this mixture wadayered with n-pentane (5 m)pand

kept at ambient temperature'H NMR 400 MHz, 6DsCRR): i = B 7.92Qm, 12H), 7.82 (dd, J = 5.7, 3.1
Hz, 3H), 7.43 (s, 3H), 7.03 (ddd, J = 14.0, 7.9, 4.8 Hz, 18H), 6.85 7 6.79 (m, 3H), 6.41 i 6.33 (m, 3H), 3.13 (s,
3H), 0.56 (s, 3H). IH-DOSY NMR {l:CD): Dexp.= 5.46-10°m?/s. HRMSESI f1/z): calcd for GsHssMoOsSE*
[M+HT, 1115.2300found,1115.2317.

Complexi6b. A50 mL 8hlenk flask wasquipped with a magnetic stir bar and was flame dried under vaccum.

The flask was filled with argon, charged with ligd8t (329 mg, 0.304 mmol, 1.00 equiv) and azeotropically

dried with benzene (3 x 5 mL) to remove residual waleluene (23 mLyvas added and the resultingirture

was vigorously stirrefbr 10 min to obtain a clear solutiod solution of complex5 (132 mg,0.304 mmol,

1.00 equiv.) in toluene (5 mL) was added dropwaisdstirringwas continued for 1 bt ambient temperature

The solvent was removeith vacuoto givea bright yellow powder (299 mg, 76%, mixture of monorhéb

and dimer[16b],), which was useth the next step.

"“CT

@%

11°

Si- O,Mo

A 10 mL &hlenk flask wasquipped with a magnetic stir lband
was flame dried under vacm. The flask was filled with argon,
charged withthe crude mixture of16b]»/ 16b(60.0 mg, 46.4mol)
and GDsC3 (1 mL) The resultingyellow suspensionwas
ome Vigorously stirred at 60°C for 1 h to giam orange solution

containing onlycomplex16b. *H NMR (400 MHz,s:CDR): i =

O Q O 7.85 (dd, J = 6.9, 1.9 Hz, 3H), 7.81 i 7.73 (m, 9H), 7.36 (s, 3H),

7.15 (dd, J = 7.1, 1.8 Hz, 3H), 7.13 7 7.08 (m, 3H), 6.97 i 6.93 (m,
3H), 6.731 6.58 (M, 12H), 6.281 6.23 (M, 3H), 6.20i 6.10 (M, 3H),

> )

3.31 (s, 18H), 3.06 (s, 3H). ®°C NMR (101 MHzs:CRO Y + I ond®oI McMdASE mpy Pp 2
136.1, 130.2, 130,0129.4, 129.1, 128.9, 125.6, 113.6, 112.0, 53.9, 3BONMR (79 MHzs:0 Y 1 r
%Mo NMR (26 MHz, 23°GIECRO Y ¢ PMorNMR (@6iMMHz, 60°CDECR0 Y+ FHDOSNYINGIR ®
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(GDsCD): Dexp.= 5.557-10°m?/s2. HRMSAPPI 1fn/z): calcd for GaHsaMoO10Sk" [M+HT, 1294.2856 found,

1294.2862

DOSY Experiments

) N

5.0e-10]

1.0e-09

1.5e-09

2.0e-09

2.5e-09

[16a],

RNEG 'W it

[16a]

3.0e-09

T T T T T T
75 7.0 65 6.0 55 5.0
H

45 4.0

3.5

3.0 ppm

FigureS8. 2DDOSY plot of &1:1 mixture of 164 and [L64]. showing the different diffusion coefficients.

Table S1. Measured and predicted diffusion coefficier{3) of the different complexes

Complex MW (gfnol %) Doredicted [N?Q 1] Dexp.[M?@ 1] 1 D
16a 1113.33 5.55.101°+ 1.6-16° 5.557.10° 0.04%
[164]2 2226.66 3.47-10'°+ 1.0-16° 3.302.10° 4.93%
16aiMeCN 1154.38 5.43.10°+ 1.6-16° 5.458-10° 0.50%
16b 1293.48 5.20-10°+ 1.5.16° 4.758-10° £8.47%
[16b]2 2586.97 3.86-101°+ 1.1-16° 2.959.10° 5£23.36%
[a] average of threS ELISNA YSy (ia a4 RSAaONAOSR Ay G(G(KS &aS0Oi0Azy
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Alkyne Metathesis Reactions

Table &2. Comparison of the reactivity of the parent complexand the new podand complexX d; the

reactions were performed at ambient temperature

Entry  Catalyst (5 mol%) t(h) Product Yield (%)
1 1 2 MeO = OMe 82
2 [164]2 9 Q O 92
O
3 1 0.5 :21 J 0 73
4 [164]2 6 0 89

4
&

Representative Procedure for Alkyne HonMetathesis. Octadee9-yne-1,18diol (S2. Undec9-yn-1-ol
onod®p Y3IAI Hpdn >Y2f3 modnn SljdAdo 1bd a | RI
#Z I (139mg,2p >Y2f3 ppowderédmolectilaf Seves 5A (250 mg) in toluene

(2.25 mL) at 23°C under argon atmosphere. The mixture was stirred for 12 h at this

HO 7

temperature before it was filtered through a short pad of Célithich was carefullyinsed with ethyl acetate

(20 mL). Theombinedfiltrates wereevaporated and the residue was purified by flash chromatography on
silica gel (hexanesbutyl methyl ether6:4 to 1:4) to givehe title compoundas a white solid (32.2 mg, 91%).

IH NMR (400Hz, CD@) Y { [I= &6dHz,@H),®R@®.06 (m, 4H), 1.6¢ 1.42 (m, 8H), 1.37 1.27 (m,
16H).3C NMR (100 MHz,CRCY + I yn®dnX co dPHI o H DE(film)pERE02930,0P0 =
2851, 1460, 1414, 1052, 1023, 995, 72K) cm*. HRMSESI1h/z): calcd for GgHssOs2' [M]*, 283.2632; found,
283.2633.

1,2-Bis(4methoxyphenyl)ethyne §3. Prepared analogoushs a white solid (27.3 mg, 92%) NMR (400
ome MHz, CD@b Y 7.45 (d,J=8.8 Hz, 3H), 6.87 (@ 8.8 Hz, 4H), 3.82 (s, 6H
NMR (100MHz,CRGEIY + I wMp pPp I Mo o dTheanalyical Pp> 1

/
O ~ and spectroscopic data are in agreement with those reported in the liter&ture.
MeO

1,2-Bis(4(trifluoromethyl)phenyl)ethyne §4. Prepared analogously, but the
reaction was carried out at 60°@hite solid(35.5 mg, 90%). *H NMR (400 MHz, CREIY 768¢[7.59 (m,
cF; 8H).3.C NMR (100 MHz,CRCNY + I MOH®MI MOM®DPMI MO
O 126.5,125.6, 125.5, 125525.3, 122.6, 119.9, 90.83F NMR (282 MHz, CRCI
O L [ Bleeradabptival and spectroscopic data are in agreement with those
FsC

S14



reported in the literature®

4,4-(Ethynel,2-diyl)dibenzonitrile (S5. Prepared analogously, but the reaction was carried out using
CN complex16bat 60°Cwhite solid (22.0 mg, 77%H NMR (400 MHz, CRElY + T
= O 7.67 (d,J= 8.6 Hz, 2H), 7.63 (d= 8.8 Hz, 2HY}3C NMR (100 MHz, CRCY 1 r
O 132.7, 132.6, 127.5, 118.7, 112.9, 92.Be analytical and spectroscopic data are
NC

in agreement with those reported in the literature.

4,4-(Ethynel,2-diyl)diphenol (S6).Prepared analogously, but the reaction was carried out using complex
on 16bat 60°Cwhite solid(24.3 mg, 93%). *H NMR (400 MHz, G@Db 0 Y7.39¢ T
O 7.31 (m, 4H), 7.27 (s, 2H), 6.85.77 (m, 4H)}3C NMR (100 MHz, @Db 0 Y + T
O Z 158.1, 133.8, 116.5, 115.6, 88Mhe analytical and spectroscopic data are in
HO

agreement with those reported in the literature.

Dimethyl 2,7#diacetamidooct4-ynedioate §7. Prepared analogousls a white solid (26.2 mg, 67%H
oy NMR (400 MHz, CRGIY { ['J= 9.1Hz,2H)P6BE (@ 8.5 Hz, 2H), 4.88 (dl,
Meof/INH = 9.1, 3.7 Hz, 2H), 4.79 (dt 7.8, 3.9 Hz, 2H), 3.803.76 (m, 13H), 2.64 (dtd=

/go 0”>ome 17.4, 4.5, 2.8 Hz, 8H), 2.£2.11 (m, 13H)3)C NMR (100 MHz, CRCY + T MT H
171.5,170.4, 170.4, 78.6, 78.0, 52.9, 50.7, 50.4, 23.5, 23.2, 23.2TB& 8na}tical

and spectroscopic data are in agreement with those reported in the literdture.

0,0-(Dodec6-yne-1,12-diyl) dimethyl dimalonate (S8. Prepared analogouskys a white solid (45.3 mg,
o o o ome 91%)!H NMR (400 MHz, CREIY +  [J= 617dHw, MH) BT T
AN Z Y
MeO o 2 O O (s, 6H), 3.35 (s, 4H), 2.42.05 (m, 4H), 1.72 1.59 (m, 4H), 1.44
(ddt, J= 15.0, 8.0, 4.3 Hz, 8HJC NMR (100 MHz, CRClY 1 ' McT®dPmMI mMccdcI ynodm

25.1, 18.7The analytical and spectroscopic data & agreement with those reported in the literatufe.

NI,NE-Dimethoxy-N*,Né-dimethyloct-4-ynediamide §9. Prepared analogouslgs a white solid (16.7 mg,

o 52%)H NMR (400 MHz,CREY + [ odcd 64X JeT7.II o0 D
.OMe .,
Meo’hl'm/\/\)LT Hz, 4H), 2.47 (dd= 8.7, 6.7 Hz, 4H¥C NMR (100 MHz, CRCY + I MTH
o 79.6, 61.4, 32.3, 31.7, 14.Fhe analytical and spectroscopic data are in

agreement with those reported in the literature.

o analogoushas a white solid (60.0 mg, 89%). NMR (400 MHz, CREIY !
7
N/\M/\H o =7.81 (dtJ= 7.2, 3.6 Hz, 4H), 7.68 (dd&; 5.4, 3.0 Hz, 4H), 3.65Jt 7.3
o Hz, 4H), 2.14 2.05 (m, 4H)1.64 (tJ= 7.2 Hz, 4H), 1.43 (05 7.3 Hz, 4H),

1.34¢ 1.25 (m, 16H)C NMR (100 MHz, CBEY + I Mcy ®pX Moo ®PPpI MOH PO MH
S15

o D 2,2-(Octadee9-yne-1,18diyl)bis(isoindolinel,3-dione) (S1Q. Prepared
N
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28.7, 26.9, 18.8The analytical and spectroscopic data are in agreement with those repiortbd literature?

N, N2-Dibutyldodec-6-yne-1,12-diamine §1J. N-Butyloct-6-yn-1-amineo np ®o Y 3IZ Hp dn >Y 2 ¢
H was added to a stirred suspension of compléao mo ®d Y I X MH Pp
H o~ N . .

\/\/NH/\M“ mol%) and powdered molecular sieves 5A (250 mg) in toluene (1.25 mL) at

4 60°C under argon atmospheréfter stirring for 12 h, the mixture was
filtered through a short pad of Celitewhich wasinsed with MeOH (20 mLYhe combined filtrates were
evaporated andhe residue was dissolved in CEH@ mL) EtOAc (20 mL) was added to precipitate the
product. The supernatant solution was decadibff and the remaining solid was dissolveddRChb (10 mL)
The organic layer wagashed withsat ag. NaHC®(10 mL)dried over MgS® filtered and concentrateih
vacuoto givethe title compoundas a beige solid (38.6 mg, 719%5) NMR (400 MHz, CREIY + T['J=H dp d
7.3, 1.9 Hz, 8H), 2.182.09 (m, 4H), 1.56 1.29 (m, 20H), 0.90 (= 7.3 Hz, 6H}*C NMR (100 MHz, CBCI
1 T ynodoZ pnodmMI ndddI o H BRI (EM)N REDy 2D30,-265D, H460, B4d4P1032, H N D
1023, 995, 725, 420 cmHRMS9 { L 6 Yk | 0 YigHeOdh' (MP QAR IW263Z; Xddd,/ 283.263FT he

analytical and spectroscopic data are in agreement with those reported in the literature.

1,12-Di(piperidin-1-yl)dodec6-yne (S11). Prepared analogoushsa white solid (36.7 mg, 88%H NMR (400
MHz, CD@b Y + ¢ Z.31 1 8H), 2.32 2.24 (m, 4H), 2.16 2.07 (m, 4H), 1.57
QWN (p, J= 5.6 Hz, 8H), 1.491.33 (m, 16H)}*C NMR (100 MHz, CRCNY + I yn®o <
A 54.7,29.2, 27.1, 26.5, 26.0, 24.6, 18 Be analytical and spectroscopic data are in

agreement with those reported in the literature.

Hex3-yne-1,6-diyl bis(4methylbenzenesulfonate) $19. Prepared analogouslgs a white solid (43.8 mg,
/\/\/OTS 83%)1H NMR (400 MHz, CREIY 1 ¢ V.751n4H), 7.35 (d= 8.0 Hz, 4H), 4.04

TsO ¢ 3.97 (m, 4H), 2.45 (m, 10H}C NMR (100 MHz, CRCY + I Mnp ®MI MO

128.1, 76.9, 67.9, 21.8, 19.Bhe analytical and spectroscopic data are in agreement with those reported in

the literature?

Representative Procedure for Ring Closing Alkyne Metathei8:Dioxacyclotetradeell-yne-2,7-dione
o (S13. Di(pent3-yn-1-yl) adipate6 H T ®y Y3IAZ wmndn >Y2f I mdan Sljc
° suspension of complex6ad p Pp T Y3IAI ndp >Y2f 3 p Y220 YR
I (200 mg) in toluene (50 mL) at 23°C under argon atmosphere. The mixture was stirred for 24 h
o ° at this temperature before it was filtered through a short pad of C&lithich was carefully
rinsedwith ethyl acetate (20 mL). Theombinedfiltrates wereevaporated and the residue was purified by

flash chromatography on silica gel (hexandsityl methyl ether 6:4 to 1:4) to givihe title compoundas a
white solid (19.1 mg, 85%H NMR (400 MHz, CREY + ¢H.101(n® &H), 2.56 2.49 (m, 4H), 2.39 (ddt,

S16



J=60, 3.8, 1.8 Hz, 4H), 1.2¢94..69 (m, 4H))C NMR (100 MHz,CRClY + T MTO®03X Ty dmMI cC |

The analytical and spectroscopic data are in agreement with those reportbd literature

1,6-Dioxacyclododec-9-yne-2,5-dione (S14). Prepared analogously, but the reaction was carried out at

o 60°Cwhite solid (18.6 mg, 95%H NMR (400 MHz, CREIY + ¢#&.161inp4H), 2% (s, 4H),

o)
]l 2.58¢ 2.34 (M, 4H)*C NMR (100 MHz, CRCY + I MT MPy I he@nhlfticab m dp =
o]
o)

and spectroscopic data are in agreement with those reported in the literature.

CompoundS15 Prepared analogouslys a white solid (32.1 mg, 98%) NMR (400 MHz, CREIY + ¢TI 1 &1 7T
o 7.69 (m, 2H), 7.58 7.49 (m, 2H), 4.35 (§= 6.1 Hz, 4H), 2.242.15 (m, 4H), 1.79

©<:2/;\/\/j| (dg,J= 9.0, 5.8 Hz, 4H), 1.64..45 (m, 8H)*C NMR (100 MHz, CRCY + [ mc T
o 132.4, 131.1, 129.0, 80.8, 66.5, 28.5, 28.2, 26.0, 18k analytical and

spectroscopic data are in agreement with those reported in the literature.
Compound S16. Prepared analogously asaite solid (51.4 mg, 98%% NMR (400 MHz, CRElY + [y &
o (d, J= 2.3 Hz, 1H), 8.38 (ddk= 8.5, 2.3 Hz, 1H), 7.85 (t5 8.5 Hz, 1H), 4.33
O2N o S (td,J=7.0,4.7 Hz, 4H), 2.17 (= 2.1 Hz, 4H), 1.75 (05 7.2 Hz, 4H), 1.48
\@ﬁiom| 1.28 (m, 28H)*C NMR (100 MHz, CRCY + ' Mcc ®pI wMcp dr
° 133.4, 130.3, 126.0, 124.6, 80.7, 66.8, 29.8, 29.8, 29.7, 29.6, 29.5, 29.3, 29.3,

26.0, 25.9, 18.7Theanalytical and spectroscopic data are in agreement with those reported in the literature.

Compound S17Prepared analogoushs a white solid (26.8 mg, 99%H. NMR (rotamers, 400 MHz, CPHCI
LT T OF 67, DR, 2H), 7.637.53 (M, 2H), 7.4§ 7.27 (m, 4H), 4.78 4.49
ll o o\/(’\ (m, 2H), 4.22 (q)= 5.2 Hz, 2H), 3.923.66 (m, 1H), 3.42 (s, OH), 2.99 (s, 1H), 2.70
NFmoc 2 35 (m, 1H), 2.32 2.13 (m, 3H), 2.18 2.01 (m, 1H), 1.86 1.69 (m, 2H), 1.6¢ 0.77
(m, 14H), 0.70 (s, 2HJC NMR (rotamers, 100 MHz,CIDCY + [ mMT o ®p = M.I, 0406, I41.60n n Do |
127.8,127.8,127.7,127.3,127.2,127.2,127.1, 124.8, 124.7,120.1, 120.1, 120.0, 120.0, 79.8, 79.6, 77.4, 66.6,
66.4,63.6,47.8,47.5,35.1, 34.8, 34.7, 32.6, 32.5, 28.6, 28.4, 26.9, 26.8, 23.7, 23.6, 19.7, 18.4, 17.9, 14.2, 14.0.

Theanalytical and spectroscopic data are in agreement with those reported in the literature.

Compound S18Prepared analogousht 23°C; white solid (4.42 mg, 85%).NMR (400 MHz, CREIY 1 p dm(
(p,Jd= 1.1 Hz, 1H), 5.14 @ 1.2 Hz, 1H), 5.X25.06 (m, 1H), 5.05 (8= 1.5 Hz, 1H),

5.01 (p,J= 1.2 Hz, 1H), 4.12 (@ 4.8 Hz, 1H), 3.71 (ddz 10.4, 5.0 Hz, 1H), 3.60
(dd,J=10.4, 5.7 Hz, 1H), 3.31 (de; 2.1, 0.8 Hz, 1H), 3.19 (& 17.6 Hz, 1H), 3.14

(dd,J= 4.8, 2.1 Hz, 1H), 2.93 (5 17.6 Hz, 1H), 2.552.32 (m, 6H), 0.91 (s, 9H),

0.89 (s, 9H), 0.14 (s, 3H), 0.05Jd,0.8 Hz, 9H}C NMR (100 MHz, CREY + ' MTM®TI mMn o P
S17




114.1, 80.4, 78.8, 74.9, 72.6, 64.5, 62.7, 57.0, 34.3, 34.1, 26.0, 25.9, 22.7, 18.4, 18-:4,.15.3,9,- 5.3,

- 5.3. The analytical and spectroscopic data are in agreement with those reported in the litePature.

Compound S1%Prepared analogously 80°C; white solid (5.30 mg, 75%).NMR (400 MHz, CRElY + T ¢ &

(s, 1H), 6.55 (s, 1H), 5.34 (d&; 7.3, 3.4 Hz, 1H), 4.70 (d; 6.4, 4.8 Hz, 1H), 3.94 (dt: 6.6, 1.9 Hz, 1H),
3.31¢3.12 (m, 1H), 2.882.74 (m, 1H), 2.71 (s, 3H), 2§2.53 (m, 3H),

~OTBS 518 (d,J= 1.3 Hz, 3H), 2.391.94 (m, 3H), 1.8¢ 1.35 (m, 1H), 1.17 (s,

3H), 1.15 (s, 3H), 1.11 (s, 3H), 0cI®B94 (m, 3H), 0.92 (s, 9H), 0.87 (s,

9H),0.10 (s, 6H), 0.09 (s, 3H), 0.07)d 2.2 Hz, 6H}*C NMR (100 MHz,

CDCGh Y ¢ ' HMCPTI MTNANOHI McnPPI MpHDPCI MOTP®NIE MHADT

39.1, 29.9, 26.4, 26.2, 26.1, 24.3, 21.2, 20.7, 19.4, 18.8, 18pIB MT ®MZ Mp ®H X Theo dmZ

S \ -
A

analytical and spectroscopic data are in agreement with those reported in the literature.

Compound S20 (3S5R69-6-hydroxy1-methoxy-3-methyl1-oxo-5-((2,2,6,6tetramethylpiperidin1-
yhoxy)non7-yn-3-yl (S2-3-acetoxys-(prop-1-en-2-yl)non2-en-7-ynoated6 p n ®n Y 3IZ yodm >Y2f
was added to a stirred suspension of compl®ad HT dy Y3IZ HN DD

mol%) and powdered molecular sieves 5A (20 mg) in toluene (42 mL) at 110°C

underAr. The mixture was stirred for 45 min at this temperature beforeas

filtered through a short pad of Celftewhich was carefullsinsed with ethyl acetate (100 mL). Teembined
filtrates wereevaporated and the residue was purified by flash chromatography on silica gel (hexanes/EA
3:1).Zinc dust (217 mg, 334nol) was added to a solution of this compound in HOAc/THB/.3 mL, 3:1:1).

The suspension was vigorously stirred for 3 h at room temperature before all insoluble materials were filtered
off through a pad of Celite. The filtrate was diluted with sat. ag. NaHO®DmL), the aqueous phase was
extracted with EtOAc (3 x 20 mL), the combined organic layers were washed with brine, dried over MgSO
filtered and concentrated. The residue was purified by flash chromatography on silica (hexanes/EtOAc, 2:1 to
1:1) to dford the title compound as a colorless oil (23.0 mg, 68% over two stépS)MR (400 MHz, CRCI

1 pdcmM 0633.6Ma, ITHY, 4. 4B4DAB (m, TH),IZ 58 (§= 2.3 Hz, 1H), 4.184.11 (m, 1H), 3.84

¢ 3.77 (m, 1H), 3.75 (d= 1.7 Hz, 1H), 3.72 (s, 3H), 3.42 (B, 14.4, 5.0 Hz, 1H), 3.06 (t; 14.6 Hz, 1H),

2.74¢ 2.69 (m, 1H), 2.67 (d= 1.9 Hz, 1H), 2.63 (@z 1.4 Hz, 1H), 2.48 (i= 9.0, 4.6 Hz, 1H), 2.39 (dt;

4.1, 1.7 Hz, 1H), 2.34 (dik 4.1, 1.7 Hz, DH2.30 (dd,)= 8.8, 3.0 Hz, 1H), 2.11 (s, 3H), 2.05 J&d16.2, 8.4

Hz, 1H), 1.71 (s, 3H), 1.69J% 1.0 Hz, 3H}3C NMR (100 MHz, CRCN + I MTH ®hE Mcy dOmMZ
114.2,112.9,85.7,83.2,81.4,71.6,67.3,52.4,44.7, 42.6, 861 25.8, 24.0, 21.2, 20.The analytical and

spectroscopic data are in agreement with those reported in the literatfire.
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KINETIC STUDIES
// monomeric catalyst (x mol%) . _ O
5A mol. sieves, toluene, 23°C O Z

Conversiortime DiagramsA 10 mL 8hlenk flask wasquipped with a magnetic stir bar and witesne dried

under vacum. The flaskvasfilled with argon, charged with-phenytl-LINR LI Y S o mMmMdc Y3II ™
equiv), powdered molecular sieves 5A (100 mg) tndene(500>LY . A LK Sy eéft ompén Y3IX
equiv) was addettom a stock solution as an internal standard. The mixtuas wigorously stirred (1000 rpm)

at ambient temperature and the monomeric cataly$a or 16(x mol%) was addedt the specified reaction

times, an aliquot was taken, diluted witHoutyl methyl ether (1 mL), filtered arahalyzed/iaGCGMS analysis.

® 16b 5 mol%
® 16b 7 mol%

0,
0,25 ® 16a 5 mol%
16a 7 mol%
0,2 |
T °
5 o.'
E 0,15 o g.
€ o o
2 L8 I
S 01 e o
S eceo
9, .....
0,05 Cese
) [ ]
[ ]
e
0 50 100 150 200 250
t [min]

FigureS9. Conversiortime diagram comparison of thenonomeric catalysts at different loadings.
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®[16a]2 5mol%

0,25 ®[16a]2 7mol%
® 16a 5 mol%
. 02 o ® 16a 7 mol%
ENE LT
5 °
% 0,15 3'....
= oo ‘.:.
= 01 L 2 o:°.
E ' ® oo ‘.o
o, ® o °
[ LIS [
0,05 ® ° ° °
°
°
° ° ° °
°
0 e 8 8 8 ¢ o ¢ o o o
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FigureS10. Conversiorime diagram comparison of thenonomericand dimeric complexe4d.64 and
[164d), at different loadings.

0,25
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FigureS11. Conversiorime diagramfor monomericl6aat different catalyst loadings.
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Normalized time scale analysisthe reaction order for

normalized time scale analysfs.

0,25
_ 02 ¢
s
[}
= 015 | &
£ °
2. 4
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k2 [
°
0,05 LY
%
L
®
0 LA BY W
0 0,5 1 1,5 2

t[cat]?

both monomeric catalysts was determined by

16a 5 mol%
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H NMR of 1,3,4-tris-2 dromophenylbenzene (11)*, CDCls, 23 °C
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B3C NMR of 1,3,4-tris-2 ®dromophenylbenzene (11)!, CDClz, 23 °C
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H NMR of Compound 12a, CDCls, 23 °C
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3C NMR of Compound 12a, CDCls, 23 °C
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29Si NMR of Compound 12a, CDClz, 23 °C
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H NMR of Ligand 13a, CDCls, 23 °C
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13C NMR of Ligand 13a, CDCls, 23 °C
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H NMR of Dimethoxybis(4-methoxyphenyl)silane (S1), CeDs, 23 °C
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3C NMR of Dimethoxybis(4-methoxyphenyl)silane (S1), CeDs, 23 °C
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H NMR of Compound 12b, CDClIs, 23 °C
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3C NMR of of Compound 12b, CDCIs, 23 °C
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29Si NMR of of Compound 12b, CDCls, 23 °C
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IH NMR of Ligand 13b, CDClIs, 23 °C
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13C NMR of Ligand 13b, CDCls, 23 °C
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-11.6

29Si NMR of Ligand 13b, CDCls, 23 °C
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H NMR of Complex 15, CsDs, 23 °C
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3C NMR of Complex 15, CeDs, 23 °C
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H NMR (600 MHz) of Complex [16a]z, CsDs, 23 °C
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B3C NMR (150 MHz) of Complex [16a]2, CeDs, 23 °C
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IH-2°Sj-HMBC NMR of Complex [16a]z , CeDs, 23 °C
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H NMR conversion studies of Complex [16a]. into Complex 16a, CéDsCDs, 50 °C
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H NMR conversion studies of Complex [16a]. into Complex 16a, CsDsCDs, 50 °C
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IH-13C-HMBC NMR: Alkylidyne Crosspeaks of [16a]. and [16a], CsDsCDs3, 23 °C
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H NMR of Complex 16a (monomer), CéDsCDs3, 23 °C
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3C NMR of Complex 16a (monomer), CsDsCD3, 23 °C
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IH-2°Sj-HMBC NMR of Complex 16a (monomer), CsDsCD3, 23 °C
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%Mo NMR of Complex 16a (monomer), CéDsCDs, 60 °C
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'H NMR conversion studies of Complex [16a); into Complex 16aeCN, CsDsCDs, 60 °C
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'H NMR of Complex 16aeCN, CsDsCDs, 23 °C
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IH NMR conversion studies of Complex [16b]2 to Complex 16b, CéDsCDs, 60 °C
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H NMR conversion studies of Complex Complex [16b], to Complex 16b, CsDsCDs, 60 °C
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H NMR of Complex 16b (monomer), CsDsCD3, 23 °C
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H NMR of Complex 16b (monomer), CsDsCD3, 23 °C
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29Si NMR of Complex 16b (monomer), CsDsCDs, 23 °C
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%Mo NMR of Complex 16b (monomer), CsDsCD3, 60 °C
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H NMR of Complex 1, CsDsCDs, 23 °C
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3C NMR of Complex 1, CeDsCD3, 23 °C
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29Si NMR of Complex 1, CeDsCDs, 23 °C
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%Mo NMR of Complex 1, CéDsCDs, 23 °C
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%Mo NMR of Complex 1, CéDsCDs, 60 °C
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'H NMR of Octadec-9-yne-1,18-diol (S2), CDCls, 23 °C
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13C NMR of Octadec-9-yne-1,18-diol (S2), CDCls, 23 °C
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H NMR of 1,2-Bis(4-methoxyphenyl)ethyne (S3), CDCls, 23 °C

o

=

e

-
L

751

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

;' 3.41{ —_—
e | 3.70{ %

0.5 10.0 9.5 9.0 8.5 8.0 7.

S67



13C NMR of 1,2-Bis(4-methoxyphenyl)ethyne (S3), CDCls, 23 °C
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H NMR of 1,2-Bis(4-(trifluoromethyl)phenyl)ethyne (S4), CDCls, 23 °C
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13C NMR of 1,2-Bis(4-(trifluoromethyl)phenyl)ethyne (S4), CDCls, 23 °C
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19F NMR of 1,2-Bis(4-(trifluoromethyl)phenyl)ethyne (S4), CDCls, 23 °C
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H NMR of 4,4'-(Ethyne-1,2-diyl)dibenzonitrile (S5), CDCls, 23 °C
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13C NMR of 4,4'-(Ethyne-1,2-diyl)dibenzonitrile (S5), CDCls, 23 °C
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H NMR of 4,4'-(Ethyne-1,2-diyl)diphenol (S6), CDsCN, 23 °C
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13C NMR of 4,4'-(Ethyne-1,2-diyl)diphenol (S6), CDsCN, 23 °C
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H NMR of Dimethyl 2,7-diacetamidooct-4-ynedioate (S7), CDCls, 23 °C
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13C NMR of Dimethyl 2,7-diacetamidooct-4-ynedioate (S7), CDCls, 23 °C
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'H NMR of 0,0'-(Dodec-6-yne-1,12-diyl) dimethyl dimalonate (S8), CDCls, 23 °C
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13C NMR of O,0'-(Dodec-6-yne-1,12-diyl) dimethyl dimalonate (S8), CDCls, 23 °C
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H NMR of N,N8-dimethoxy-N! N&-dimethyloct-4-ynediamide (S9), CDCls, 23 °C
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13C NMR of N%,N8-dimethoxy-N,Né-dimethyloct-4-ynediamide (S9), CDCls, 23 °C
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H NMR of 2,2'-(Octadec-9-yne-1,18-diyl)bis(isoindoline-1,3-dione) (510), CDCls, 23 °C
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13C NMR of 2,2'-(Octadec-9-yne-1,18-diyl)bis(isoindoline-1,3-dione) (S10), CDCls, 23 °C

] 2 o ™ el - NN K
1 o9 S 8 R AAX&RE 2
| V! | | [ SN
O
[o) N
S B s;
Nw o)
7
o
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

S84



H NMR of N*,N*?-Dibutyldodec-6-yne-1,12-diamine (S11), CDCIs, 23 °C
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BC NMR of N,N*2-dibutyldodec-6-yne-1,12-diamine (S11), CDCls, 23 °C
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H NMR of 1,12-Di(piperidin-1-yl)dodec-6-yne (S12), CDCls, 23 °C
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13C NMR of 1,12-Di(piperidin-1-yl)dodec-6-yne (S12), CDCls, 23 °C
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H NMR of Hex-3-yne-1,6-diyl bis(4-methylbenzenesulfonate) (S13), CDCls, 23 °C
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13C NMR of Hex-3-yne-1,6-diyl bis(4-methylbenzenesulfonate) (S13), CDCls, 23 °C
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H NMR of 1,8-Dioxacyclotetradec-11-yne-2,7-dione (S14), CDCls, 23 °C
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