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DFT Calculation

Scheme S1. Energy (AGgas, kcal/mol) calculated for the formation of intermediate C at the B3LYP-

D3/6-31g** level of theory.

Computational Details. Geometry optimizations were carried out with the Gaussian09 program,
Revision D.01! at the B3LYP?-D32 level of density functional theory. The Los Alamos National
Laboratory (LANL) effective core potentials (ECP) with the appropriate valence basis set of double-

¢ quality (denoted LANL2DZ)* was used for Pd, Cs and I while the 6-31G(d,p) basis set was used
for all other atoms. Frequency calculations were made to determine the characteristics of all stationary

points as energy minima. Orbital energies of compound 5a were calculated at the B3LYP/6-311+G(d,p)

level of theory. The graphics of the molecular orbitals were produced by using the visualizing software

VMD.?

The Cartesian coordinates of B

01

B -1.83516400 -1.61190300 0.75960100
B -3.15619900 -2.72201300 0.35431100
B -3.55117300  -0.24127500 -1.07000500
B -4.23954100  -1.86021600 -0.77651900
B -4.91108800  -0.44523400 0.06911400
B -4.26791900  -0.44172000 1.72942400
B -2.47024700  -1.64320700  -0.90456800
B -2.02909500  -0.08924100  -0.15543400
H -0.74329000  -1.87694100 1.22107300
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-2.98685900
-3.68849900
-4.85936400
-5.93259100
-4.75129800
-1.84034800
-3.17853900
-2.96155500
-4.68004900
-5.60408600
-3.54569000
-2.58094700
-3.59690200
-2.04801000
-0.80125200

0.44061400
-1.05466000
-0.49621000
-1.91323500
-0.77551900

0.17237700
-2.19123500
-2.35447000
-1.62364900
-0.33130900
-2.85054300
-1.84152700

1.69123800

1.82527400

2.80463200

-3.89333100
0.44817400
-2.41540100
0.11736500
0.14840000
-2.04252900
-1.84057300
-2.24777400
-1.97606000
-2.60770400
0.48395300
-0.29612900
1.55976100
0.32366800
0.86974300
0.32365300
2.33645600
3.05563500
3.01357300
4.41086600
2.54324100
4.37066700
2.46997400
5.07427000
4.94952200
4.87776400
6.12950100
1.11354300
2.21658100

0.74915700
S3

0.32866800
-2.02232000
-1.62187300
-0.13247800
2.63108400
-1.82616400
1.90199300
2.99099300
0.95606000
1.34650200
0.46247500
1.49561900
0.57912000
2.20637600
-0.31553300
-0.38066600
-0.15747800
0.91273800
-1.04098600
1.08598500
1.59801700
-0.86867600
-1.87131000
0.19578000
1.91828600
-1.56763500
0.33148600
-0.44025600
-1.30700400
0.34097900
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The Cartesian coordinates of CSHCO3

01
C
O
O
Cs

3.02550400
0.98157000
4.00191100
2.72296500
4.12028200
3.10699700
4.84363500
5.05516200
0.61682000
1.05910300
1.98934900
3.73004000
3.74482700
4.33074000
4.12843900
1.45455800
2.10533000
1.48921400
0.42377100
2.11710400
2.67261000
1.11564000
2.63184500

2.90238900

2.62446600

2.14670200
-0.22150200

2.91928900
2.50995100
1.46103300
-0.10543800
2.54601500
3.76016500
1.16461000
3.09439000
-1.72503800
-4.35885200
-1.94403500
-2.29237500
-3.16118100
-2.48225200
-1.42573400
-3.36104900
-3.44827100
-4.27322400
-3.19513400
-0.58572500
-0.94796000
-0.27695200
0.27337100

-3.35135800
-2.70424100
-4.06164500

-3.46234300
S4

-1.39241300
-1.92213700
0.26433900
1.00733000
-0.60772400
-2.07553400
0.88392400
-0.67626100
-0.17333200
0.60529400
-1.98319200
-1.52817500
-0.86686300
-2.42350200
-0.99477300
-3.02295900
-3.89935600
-2.42643900
-3.34549100
-3.21331500
-4.08408800
-3.52151200
-2.78495400

-0.58674000

-1.63944000

0.11507100
-1.49139400
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The Cartesian coordinates of Csl
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Cs

-0.52125400

-4.17029600

The Cartesian coordinates of C
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-1.82924300
-2.98385800
-2.46691000
-3.38182500
-4.19722800
-4.31930900
-1.71406500
-1.45673900
-1.02940200
-2.95281000
-2.10990800
-3.63322600
-4.96550400
-5.07256400
-0.81560100
-3.55925800
-3.88000200
-4.52783000
-5.59068500
-3.03758000

-3.25982300
-2.68216000

-3.14224100
-3.14224100

-1.62933900
-2.76780100
-0.67214600
-2.17425900
-0.60619500
-0.23574100
-2.00705700
-0.33405900
-1.83749800
-3.92231900
-0.20445700
-2.90092100
-0.08525100
0.54900200
-2.63628800
-1.56369400
-1.72527800
-1.89771200
-2.41995800

0.36802400
S5

-0.14774000
-0.80072900

-0.93358600
-0.93358600

1.26027100
0.52743700
-1.37549200
-1.10886700
-0.93856000
0.79802600
-0.47683000
0.06910900
2.10366700
0.79943500
-2.40459100
-2.01346400
-1.67364400
1.25915400
-0.92443600
1.70107100
2.82894300
0.24240100
0.30889600
-0.17465300
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-2.67846300
-3.02665000
-2.44680000
-0.22038700
1.05071200
-0.51333000
-0.33692300
-0.99408300
-0.62568700
0.04730300
-1.28333400
-1.13287100
-1.10108700
-0.47795900
-1.64758200
-1.32656200
2.24189000
2.54230700
3.13758500
3.70385900
1.84887600
4.28973200
2.91749200
4.58282400
3.91836600
4.96460300
5.48637700
1.55065900
1.82923200
2.11537100

-0.16589700
1.44240900
0.60098900
0.64068400
0.21588700
2.11354500
2.87991300
2.75186400
4.24535200
2.39539000
4.11743100
2.16869800
4.86862600
4.82281900
4.59497000
5.93096200
1.09688600
1.97033800
1.02792300
2.74295100
2.05258600
1.81126600
0.35337000
2.66607800
3.40987700
1.75099500
3.26860200

-1.69141100

-3.11991600

-3.62820500
S6

1.30700000
-0.30421500
2.03638300
0.13962100
0.31758400
0.13279800
1.29502100
-1.02334500
1.30101600
2.18797900
-1.01825300
-1.93036600
0.14544000
2.20929100
-1.92368000
0.15037500
0.36809700
-0.69316200
1.45307300
-0.67647300
-1.52412600
1.47266100
2.27596700
0.40590600
-1.50701900
2.32189600
0.42021700
0.66034400
2.74056200
1.61991100
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1.41816500
1.96726900
1.69281900
2.08415600
3.81309200
3.90388900
4.48456200
4.08879300
1.11257300
0.06995700
1.15748100
1.51602900
2.03495500
2.60231400
0.99845100
2.45221200

The Cartesian coordinates of 5a
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O
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0.35277200
0.51909900
1.67420800
2.61317400
1.53254100
0.67577500
-0.81331100
-1.49818100
-2.98692700
-3.75903100
-3.26689600

-1.91960700
-3.89333300
-3.34964100
-1.91735500
-1.38748300
-0.32169500
-1.94054500
-1.57176600
-1.05815100
-1.37321500
0.01785000
-1.28749200
-3.69090700
-4.26240500
-4.03577200
-3.84625500

-2.35319400
-1.67369000
-3.06176800
-2.81415200
-0.32326900
0.73184200
0.61237700
-0.57091100
-0.61515100
-1.12768100

-1.46243700
S7

2.88249900
3.83502000
4.58886500
-1.51990200
-1.84690800
-1.62289300
-1.18586700
-2.89024400
-2.81731700
-2.76122100
-2.64183800
-3.80838300
-1.99052200
-1.25189000
-1.96528700
-2.99040600

1.25648600
2.08286200
0.64932600
1.13034300
-0.19306000
-0.03402200
0.00352200
0.06405200
-0.02810100
1.02479200
1.93191300
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-5.14852400
-5.72992700
-5.78906800
-6.87066600
-5.02956900
-5.51836200
-3.64220900
-3.05312300
-1.58463200
-2.42270300
-2.50895100
-3.14991000
-3.79443000
-3.05316900
-3.62018800
-2.22379900
-2.14374700
-1.49294600
-0.84026300
1.24322900
1.02828500
0.41750400
1.57773300
1.40345400
2.34320300
2.76632600
2.55837300
3.15110000
2.01503000
2.19112100

-1.19195100
-1.58033400
-0.76311600
-0.81856000
-0.26504900
0.06785800
-0.18983100
0.20672400
1.89766100
2.27723600
1.62742800
3.46504200
3.74363600
4.29074200
5.21578000
3.92011100
4.55536300
2.73544200
2.45483000
2.11269800
2.86203100
2.44601300
4.13513800
4.70131400
4.68400800
5.67871700
3.94865300
4.36787200
2.67175700

2.09462400
S8

0.92513800
1.75649300
-0.23826000
-0.31891100
-1.29874600
-2.20983200
-1.19390600
-2.01419700
-0.05728600
0.99895100
1.86410700
0.94035100
1.76907500
-0.18066400
-0.22851000
-1.24111200
-2.11847200
-1.17718600
-1.99801600
0.10301600
1.26809300
2.06337900
1.40591800
2.31627000
0.37503500
0.47966600
-0.79140800
-1.59920500
-0.92385900
-1.82597200
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3.01543400
3.79929100
3.30973800
5.18996000
5.77777000
5.82436600
6.90739600
5.05690300
5.54086500
3.66646500
3.07072600
0.96529000
-0.76625100
-1.01986900
-1.82083300
0.57162000
0.89784700
1.56728300
2.56447500
-0.02738800
-0.23059600
-1.27086800
-2.35917300
-0.43285800
-0.90595800
1.32597700
2.16038100
0.18204700
0.13969600

-0.17600400
-0.58478900
-0.96103400
-0.48996200
-0.79850300
-0.00218100
0.06792300
0.39595400
0.77837300
0.30985400
0.64062500
-1.76948500
-1.95623100
-3.33753600
-3.26585200
-4.01929600
-4.32610700
-3.26338200
-3.20456400
-2.60256800
-2.07008500
-3.55203600
-3.71246100
-4.81946600
-5.88107000
-4.62651100
-5.45936000
-4.35910900
-5.10489700

S9

-0.15789200
-1.24881600
-2.14110500
-1.20341000
-2.06308300
-0.05959200
-0.02311400
1.03691600
1.93099700
0.98830400
1.83330400
0.25815400

0.04057700
1.15820900
2.02535500
1.57706900
2.67019000
-1.03444500
-1.66592800
-1.45915800
-2.49935700
-0.58959200
-1.03117100
0.36740500
0.60217700
0.08792000
0.18952700
-1.25195200
-2.17364800



Table S1. Selected experimental and calculated structural parameters of Sa.

(calculated at the B3LYP-D3/6-31G(d, p) level of theory)

Bond Length (A) Experimental Computational
C(1)-C(2) 1.625(2) 1.617
B(3)-B(4) 1.764(2) 1.769
B(4)-C(5) 1.563(2) 1.561
C(5)-C(6) 1.358(2) 1.371
C(6)-C(7) 1.498(2) 1.501
C(7)-C(8) 1.366(2) 1.371
C(8)-B(3) 1.558(2) 1.574
C(8)-C(9) 1.502(2) 1.499
C(7)-C(10) 1.500(2) 1.506
C(6)-C(11) 1.504(2) 1.504
C(5)-C(12) 1.493(2) 1.498

S10



Energy

— LUMO+1
0.95eV

— LUMO
-1.88 eV

‘H— HOMO
-6.14 eV

Figure S1. Plots of the LUMO+1, LUMO and HOMO orbitals of 5a calculated at the B3LYP/6-

311+G(d, p) level of theory. These molecular orbitals display the orbital features of m and n* orbitals

in typical 1,3-dienes.

HOMO - LUMO +1

1.0+ — 5a
——— 5h
0.8
g
£ HOMO = LUMO
S 0.6-
O
<
-l
8 0.4+
=
£
[=]
Z 0.24
0.0
T T T T E T E T E T
200 250 300 350 400 450

wavelength (nm)

Figure S2. UV—visible spectra of 5a and S5h in CH2Cl2 (1 x 10 M) at room temperature.
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Table S2. Crystal Data and Summary of Data Collection and Refinement for 4a, 5a and 5h.

Compound No.

4a

Sa

Sh

formula
crystal size(mm?)
fw
crystal system
space group
a, A
b, A
c, A
a, deg
p, deg
y, deg
v, A
Z
Dealed, Mg/m®
radiation(L)A
20 range, deg
u, mm’!
F(000)
no. of obsd reflns
no. of params refnd
goodness of fit

R1

wR2

CisH22B10

32243
Monoclinic
P2i/c
9.733(2)
21.183(4)
10.197(2)
90
117.947(4)
90
1857.2(6)
4
1.153
0.71073
3.8t061.3
0.057
672
5718
235
1.022
0.0528
0.1271

CsoH30B10

498.64
triclinic
P-1
11.347(1)
15.270(1)
17.571(2)
85.718(2)
75.442(2)
76.838(2)
2868.8(5)
4
1.154
0.71073
3.6t061.7
0.060
1040
17777
721
0.998
0.0599
0.1313

CasHes2B10

0.12x0.08x0.02 0.25x0.2x0.16 0.2x0.1x0.05

723.05
triclinic
P-1
12.911(2)
15.490(3)
26.271(4)
96.100(3)
90.510(3)
112.747(3)
4810.8(13)
4
0.998
0.71073
3.1t051.0
0.053
1552
17903
1123
0.988
0.0839
0.2168

S12
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