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1. The product ratio of 5a to 4a and 5a as a function of conversion of 1a.
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Figure. S1 The product ratio of 5a to 4a and 5a as a function of conversion of 1a in Suzuki-
Miyaura coupling reaction of 1a with 2 in in the presence of 5.0 mol% of 3, KOH (4.5 equiv.)/18-
crown-6 (8.0 equiv.) in THF ([1a]o = 1.60 x 102 M) and water (THF/water = 26.7/1, v/v) at rt.
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2. Estimation of product ratio of 4b to 5b by 1H NMR spectra
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Figure S2. "H NMR spectra of (a) 1b, (b) 4b, (c) 5b, and (d) products obtained by the reaction of
1b with 1.05 equiv of 2 in the presence of 5.0 mol% of 3 and KOH (4.5 equiv)/18-crown-6 (8.0
equiv) at room temperature in THF ([1b]o=1.60 x 102 M) and water (THF/water = 16.7/1, v/v) for
24 h (CDCls at 25 °C).

3. Computational details.

Density functional theory (DFT) calculations were performed using Gaussian 09 program
package [S1]. Geometry optimizations and vibrational analyses of all local equilibrium were
performed using Truhlar’s metahybrid M06 functional [S2] together with effective core potentials
(ECPs) with the SDD basis sets [S3,54] for Pd, and 6-31G(d) basis sets for the other atoms. All
stationary points were characterized by normal coordinate analysis at the same level of theory
(number of imaginary frequencies, NIMAG, 0 for minima). The values of electronic energies (AE)
were evaluated by single-point energy calculations using M06 functional together with ECPs with
SDD basis sets for Pd, and 6-311++G(d,p) basis sets for the other atoms, and shown in kcal/mol
unless otherwise noted. The calculated geometries are shown in Figures S4-S5. Cartesian
coordinates and energies of the computed structures are listed in 7. Appendix.
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Figure. S3. Theoretical energy diagram on a complexation of diphenylacetylene, stilebene, and
azobenene, with PdP(t-Bu)s, respectively.

4. Appendix.

4-1. Optimized geometries.

The geometries were given by ball and bond type model (atom color: silver = carbon, white
=hydrogen, dark yellow = phosphine, blue = nitrogen, dark blue = palladium).
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Figure S4. Optimized geometries of (a) diphenylacetylene, (b) stilbene, (c) azobenzene and (d)
PdP(t-Bu)s.
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Figure S5. Optimized geometries of (a) diphenylacetylene + PdP(t-Bu)s, (b) stilbene + PdP(¢-Bu)s,
(c) azobenzene + PdP(t-Bu)s.
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4-2. Cartesian Coordinates (in A) and

Energies

Diphenylacetylene
Energy (RMO06) = -539.0319174 A.U.
Free Energy = -538.879245 A.U.

EEEOEOEOOOOOOOEOEEEEOOOO

4.82711900
4.12918200
2.74200700
4.67120600
5.91553100
4.67126100
2.18860900
2.74203700
2.18867600
0.60708200
-0.60708300
2.03028500
-2.03028500
-2.74200600
-2.74203800
-4.12915000
-2.18861200
-4.12918100
-2.18867100
-4.82711800
-4.67120600
-4.67126300
-5.91553100

0.00001800
-1.20475500
1.20887100
2.14887700
0.00003200
-2.14884100
2.14621900
-1.20888700
-2.14625700
-0.00000300
-0.00001600
-0.00002300
-0.00002000
1.20887000
-1.20888800
1.20477800
2.14622200
-1.20475600
-2.14625500
0.00002000
2.14887800
-2.14884000
0.00003200

Stilbene

Energy (RMO06) =-540.2737427 A.U.
Free Energy =-540.097701 A.U.

TOoNOONTOATTTITONAND

4.70909200
4.18588500
2.47213300
4.24573600
5.78591300
4.85160700
1.81280600
2.81148400
2.40258600
1.92689100
-1.92687800
-2.81143000
-2.47218700
-4.18584500
-2.40249200

0.20819800
-1.06414300
1.07940300
2.27584700
0.36687100
-1.90874600
1.92427400
-1.26123800
-2.25979400
-0.19530800
0.19526000
1.26123100
-1.07943000
1.06420400
2.25977200

4.12914900 1.20477900 0.00001900

0.00000400
-0.00001200
0.00001200
0.00003300
0.00000600
-0.00002300
0.00002300
-0.00001400
-0.00002500
-0.00000800
-0.00000200
-0.00000600
-0.00000300
-0.00001500
0.00001300
-0.00001200
-0.00002800
0.00001700
0.00002500
0.00000300
-0.00002200
0.00003100
0.00000600

3.84399300 1.27790100 0.20541200

-0.01637900
-0.21853700
0.22095100
0.37404400
-0.02507800
-0.38850800
0.41565400
-0.20289000
-0.36180900
0.00851900
0.00845700
-0.20290200
0.22088600
-0.21850100
-0.36181000

C -3.84405100 -1.27786200
H -1.81289800 -1.92434000
C -4.70910900 -0.20810800
H -4.85152100 1.90885000
H -4.24583800 -2.27579000
H -5.78593700 -0.36673500
C -0.49142800 0.45773600
H -0.22338400 1.51737500
C 0.49144400 -0.45785400
H 0.22345400 -1.51751100
Azobenzene

Energy (RMO06) = -572.3270587 A.U.
Free Energy =-572.175508 A.U.

ZZITTZOZOTZIOOONNOZONTZIZTZono"

4.51270100
3.99807600
2.27816000
4.05866100
5.59013000
4.66908200
1.58638400
2.62281600
2.18381100
1.75964300
-1.75964300
-2.62281600
-2.27816000
-3.99807600
-2.18381200
-3.65011800
-1.58638400
-4.51270100
-4.66908200
-4.05866100
-5.59013000
-0.38009900
0.38009900

3.65011800 -1.29760600

-0.20281900
1.08608000
-1.11005700
-2.30399600
-0.35862400
1.94093000
-1.94644100
1.28033300
2.27417300
0.18643500
-0.18643500
-1.28033300
1.11005700
-1.08608000
-2.27417300
1.29760600
1.94644100
0.20281900
-1.94093000
2.30399600
0.35862400
-0.49916900
0.49916900

PdP(¢-Bu)s

Energy (RMO06) = -942.3884287 A.U.

Free Energy = -942.063505 A.U.

Pd 2.12229800 -0.00079200
p -0.15243500 -0.00043200
C -0.83942300 1.65858000
C -0.84795400 -0.22037200
C -0.84004800 -1.43780000
C 0.01670200 -1.52701400
H 1.08115200 -1.63583700
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0.20539700

0.41555100
-0.01634800
-0.38843600

0.37402600
-0.02501800
0.00428700
-0.02271400
0.00439400
-0.02238100

0.09540900
0.01674600
-0.07572400
0.08081400
0.17132700
0.03017500
-0.13536400
0.14210600
-0.08671800
-0.15504400
-0.01183900
-0.01183900
-0.08671700
0.08081400
-0.07572400
-0.15504400
0.09540900
0.14210600
0.01674600
-0.13536400
0.17132700
0.03017500
-0.02361900
-0.02361900

0.00488000
0.00006900
-0.70495000
1.78527000
-1.08500900
-2.35523000
-2.10284300
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-0.29579200
-0.08330700
-0.62526800
-0.83188600
0.41201100
-1.29786700
-2.31356300
-2.58891200
-2.98887000
-2.51870200
-0.61458200
-1.27707100
-0.82443700
0.42690200
-2.31500500
-2.59322000
-2.98565900
-2.52515700
0.01067500
1.07742600
-0.29625600
-0.10107500
0.00013300
-0.30653900
-0.11397700
1.06749700
-2.32449200
-2.60546000
-2.99153800
-2.53464500
-0.62769400
-1.28861800
-0.84610500
0.41404900

-2.41256000
-0.65832300
-2.76629400
-3.58855800
-2.87856600
-2.90124500
-1.33956500
-2.24272500
-1.28116700
-0.48175300
1.69083200
1.01365700
2.70891300
1.45568700
1.95126000
2.89001200
1.17030800
2.09188100
2.80576000
2.64034400
3.74482700
2.94650400
-1.28250700
-1.33050500
-2.28695100
-1.02130600
-0.60463800
-0.63689600
0.11554700
-1.59843300
1.07624200
1.89086800
0.88271300
1.41956100

Diphenylacetylene+PdP(t-Bu)s
Energy (RMO06) = -1481.452457 A.U.
Free Energy =-1480.952329 A.U.

mmmwgmmmmmmmm

3.05033700

4.37986700
5.05347400
2.39373100
2.51997000
4.89141800
6.09360300
1.35503200
0.30825000
-2.05545000
-2.87327700
-2.66743700
-2.66038400

-4.22864000
-3.07332900
-2.92659800
-5.04948300
-5.18963800
-3.12799700
-2.84931200
-0.11090000
-0.14505600
0.61746500
0.84086800
-1.96493600

-2.93092000
-3.01210300
-0.35491600
-1.05694100
-0.01005400
0.49965300
-1.48614500
-2.05357600
-0.62387000
-2.13815600
-2.21901800
-2.76987100
-2.58131900
-2.47877800
-0.42790700
-0.93250000
-0.80563400
0.63937500
-0.14167400
-0.34866000
-0.62891800
0.93693500
2.49816500
3.55489700
2.07935200
2.45833200
1.89513800
2.95977700
1.40587700
1.48192500
2.57039500
2.25253400
3.63172900
2.50352200

-4.14973300 -0.45439300

-0.04777100
0.34185800
-0.46918000
-0.76246700
-0.03499100
0.65947100
-0.79140000
-0.06388500
0.03754600
-1.53077300
1.57444900
0.20390300

IIIONO I I IO IIIOIIIOIIIOIIIOIIINIIINIIIONOIIIOIONOIONNOONNOONOTIN

4.40337800
4.92460700
2.41318400
2.25404700
3.06219100
2.53584700
1.59944900
3.78044500
1.90230400
0.63646400
4.07526800
4.50785100
3.13871900
1.16833200
5.04317100
3.37337200
-2.49992500
-1.48740400
-2.66712400
-3.22509400
-1.71313000
-1.97550800
-0.66519500
-1.77433100
-4.10108500
-4.83217000
-4.33642600
-4.26313800
-2.07504700
-2.16014600
-2.45373900
-1.00712300
-2.70139200
-1.65161800
-3.01071100
-3.31622100
-4.35414700
-4.70923800
-4.53763400
-4.98253700
-1.81820600
-1.98763900
-2.06911400
-0.74545500
-4.14995900
-4.37691300
-4.42469400
-4.80887000
-2.35516100
-2.54181300
-2.98919600
-1.30106800

-1.84770800
-0.94097800
-0.47783500
0.76593700
-1.75797300
2.17322300
3.11303600
2.62608500
4.46739400
2.75021900
3.98184900
1.89818000
4.90708600
5.18643400
4.32067900
5.97019100
-2.67738800
-2.55581300
-3.75438100
-2.34858200
-2.69148000
-3.76114600
-2.59920200
-2.32753300
-2.15406700
-1.66640400
-3.23016700
-1.78708400
0.14577900
-0.92711300
0.66798500
0.38176100
2.13931100
2.42532100
2.54472900
2.63347600
0.30166700
0.82978100
-0.76642900
0.62857100
2.11555100
2.82419600
2.63447400
1.87327800
1.21390300
1.73071700
1.90054500
0.33833400
0.04514000
0.69460900
-0.84017600
-0.26245100
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0.32728000
0.63201700
-0.08812200
-0.09171800
-0.07821300
-0.08391100
-0.53735100
0.38179600
-0.52897000
-0.89781300
0.39231200
0.73921800
-0.06293300
-0.88971900
0.75861100
-0.05486600
-1.14272700
-1.55329000
-0.98820300
-1.89602600
1.16959700
1.18407600
0.84843600
2.19837300
0.68024900
0.02441700
0.68858800
1.70088800
-2.75411200
-2.94641800
-3.64672800
-2.64279800
-1.50004500
-1.34431000
-2.47550600
-0.73957200
-1.74034100
-2.63943300
-1.90719600
-0.90262400
1.67649400
0.86106800
2.61510000
1.69476100
1.59244800
2.53833200
0.78275900
1.53561100
2.84614500
3.71498700
2.96944400
2.88688000
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Stilbene+PdP(t-Bu)s
Energy (RMO06) = -1482.696483 A.U.
Free Energy =-1482.169735 A.U.

OEEEOEEEOEEEOEEEOEOEOEEEOEOIOOOOOIOOOOT‘EEEIIOOOO

-0.12818700 4.43017800 -1.19570500

0.46097500
0.24770300
-0.91067200
0.02373700
1.07454700
0.69376200
-1.35121100
-0.60237600
1.61852800
1.96133300
2.02059500
2.81034700
-0.53328200
-0.68951500
-1.11848100
-3.58633700
-4.40536300
-3.73791600
-5.34183100
-4.29800700
-4.67523900
-3.10227700
-5.48385700
-5.96591700
-4.77465800
-6.21726400
-2.61289500
-2.65044300
-1.89140400
-2.06025600
2.00444800
2.00052200
1.12392200
2.90713900
0.74872400
-0.18502300
0.87596700
0.62401500
3.23510300
3.21480200
3.33746700
4.14099800
2.22948300
2.82959500
2.24710100
1.19204500
2.80922600

5.05295700
4.53127400
3.29713400
4.83517300
5.94180700
5.01089300
2.81703400
-0.11157100
-0.84769100
-2.44110500
-1.22137400
0.53680600
3.39354100
2.98117700
2.74566400
-0.26013400
-0.73386800
-0.83531000
-1.73595500
-0.29929300
-1.83284800
-0.50478500
-2.29071400
-2.08237500
-2.26290400
-3.07514100
0.79773000
1.16646800
1.52017200
1.30484100
-2.08607300
-3.02094900
-1.50398900
-1.53553400
-3.37015500
-2.85945000
-4.23527300
-3.75952000
-3.21081500
-3.62100900
-4.06575200
-2.60056300
1.12716600
2.00549300
0.43284700
1.46010100
1.69254100

-0.09558200
1.17623500
-1.03026400
-2.19546900
-0.23108200
2.04649000
-1.90425800

-0.25336300
-0.02243900
-1.04460300

1.82187800
-0.63389900

1.34190800

2.34026400

0.24419400
-0.16143000
-1.19569600

1.11099400
-0.97333300

-2.19062500

1.33358500

1.93280500

0.29397500

-1.79597600

2.32945100

0.47261700
-0.45913700
-1.48871100

0.48265100

1.54233800
-2.53453900
-3.11559500
-2.84126200
-2.82262600
-0.88387900

-1.16102900
-1.55334400

0.13012000
-0.69438400

0.32251600
-1.38135800
-0.79614700
-1.92662500
-2.21289600
-2.77045200
-1.77924300
0.37353800

3.34200800
1.79196600
3.33057600
4.25705000
4.34923100
4.84809300
4.72941300
3.50344800
4.02367800
3.59337300
4.04386900
1.34128500
1.80929700
1.41905300
0.27229500
1.35398900
1.49086600
1.77236300
0.27479600
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2.54385200 -0.07818500
2.04081800 0.60658700
1.45181800 1.30751900
0.11102100 -0.88424200
-0.60659400 -1.70836100
0.99696500 -1.16521200

-0.32822000
-1.30791600
-0.34976600
-1.58574400
-2.06631300
-2.53261300
-3.42029300
-2.64045200
-2.53180300
-0.13805200
-0.39718900

0.86127600
-0.08552800

Azobenzene++PdP(t-Bu)s
Energy (RMO06) = -1514.741601 A.U.
Free Energy =-1514.239188 A.U.

3.53002300
3.27504500
2.80315000
3.30449700
3.91358600
3.45509700
2.61447200
3.49696100

0.48928400
-1.74259300
-2.07614700
-2.30202100
-2.78497800

2.58119200
2.21545700
2.81117500
2.42491100
2.18839900
2.44169800
1.93863800
2.19503900
2.19540000
2.63941400
1.93719000
1.74820900
2.20740300
1.74665400
2.59461200

ZIIIOIOIOOOOOIOOOOWEEEEEOOOO

-4.21652200
-3.76254900
-1.94632600
-3.65366500
-5.27837900
-4.46887700
-1.22478600

0.24260600
-0.21758200
-0.30058400
-1.87591800

0.00230900
2.18806300
2.06686700
3.25021100
1.60708100
2.22905500
1.78817300
3.32184600
1.97304300
2.68231300
3.74416100
2.53271200
2.47556500

-3.30228900 -1.17302700

-0.15070800
1.07884500
-0.98327300
-2.13023400
-0.31029600
1.88593300
-1.77363900
-0.42071200
-0.00708800
1.88515300
-0.79688700

1.21398800 -0.75623200
-2.40722000 1.28021900
-2.02252600 2.23238100
-1.49346000 0.24658600
2.03196200 -0.13180300
2.89681300 -1.20848600
2.53465100 1.17625000
4.24378600 -0.97862200

247936800 -2.21521100
3.88211400 1.39318100

1.85059100 1.99804000
4.73963200 0.32264300

4.91011600 -1.81834700

4.27342500 2.40959800

5.79604400 0.50468700

0.66370000 -0.46861900
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2.53913600
-2.57661600
-1.50797300
-3.02642300
-3.05850400
-2.19342300
-2.68681300
-1.11469700
-2.33218200
-4.28517300
-4.76546700
-4.50965200
-4.77211800
-1.22326200
-1.49489100
-1.35178700
-0.15764200
-3.53634200
-3.60662700
-3.93863700
-4.19575800

-0.13630700
2.47111100
2.69454200
3.32718800
2.41036200
1.55426400
2.46163600
1.76448500
0.76882200
0.96025200
1.86727400
0.14641900
0.73038300
0.77774500
1.80131500
0.68504300
0.64101300
-0.14197300
-0.27069700
0.85316900
-0.88973100

0.55547800
0.09429100
0.23637300
-0.43147800
1.07655400
-2.13262900
-2.51521200
-2.05747700
-2.88099200
-0.90309800
-1.30313300
-1.60406000
0.05239600
2.56983000
2.29582200
3.65992300
2.33590700
2.31167400
3.40338100
2.08350700
1.85294700

IIZIIZIOITIZTIZIONOI T ITIONOIIT IO

-1.55029700
-0.50766700
-1.57642600
-2.15407400
-2.37819700
-2.51307400
-3.22660300
-1.45235800
-3.64133200
-3.87848200
-3.62932000
-4.46875800
-1.19510800
-1.07087600
-1.44855100
-0.22191000

-1.63202600
-1.80974300
-1.59040500
-2.49561200
-1.70274900
-2.69464600
-1.08661000
-1.27564700
-2.43236800
-3.34554800
-2.71297000
-1.72873800
-2.91342500
-3.18760900
-3.83321800
-2.55314500

80of 9

2.42999700
2.13148700
3.52962800
2.12930600
-2.31649100
-2.77414400
-2.63619000
-2.72633500
-0.31273900
-0.88112100
0.74731100
-0.46779700
-0.55465100
0.49663400
-1.10472200
-0.92048700
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