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1. Frontier Molecular Orbitals of Dienes 5¢, 12a, 14 and 16a and Dienophiles 18a,
18a-ZnCl, and 18a-BF.

TABLE S1. HF/6-31G(d,p) Energies (eV) and Coefficients (C;) of the Frontier Molecular Orbitals for
Dienes 5c¢, 12a, 14 and 16a and Dienophiles 18a, 18a-ZnCl, and 18a-BF5°.

o) o) o)
AV\NJ\N/AV AF\NJ\N,AF AT\NJ\N/AT J\ _Ar 2 o

Cl F
M 3 2 3 2 /\g 1/\/ ~zn/ LN \B<|:
4 1 4 1 4 AN I IJ—'

5C' AT = CgH, 4 OMe 122 14 182 18a'zncl, 182'BF,
HOMO LUMO
Compd® E(eV) C; C, Cs C,4 ACS E(eV) C C, Cs C, AC/°
5¢ -7.729 0221 0112 -0112 -0221 0.000 2987 0251 -0.239 -0.239 0.251  0.000
12a 7610 0223 0.104 -0.140 -0.238 0.015 3.084 0256 -0.234 -0.227 0270 0.014
14 -7.602 0225 0.105 -0.141 -0.236 0.011  3.053 0252 -0.228 -0.226 0.264 0.012
16a 7171 0252 0253 -0.068 -0.156  0.096 3229 0376 -0.225 -0.215 0.464 0.088
18a -10.736  0.345 0.352 -0.007 2472 0323 -0.207 0.116
18a-ZnCl, -11.724  0.058 0.062 -0.004 0646 0324  -0.148 0.176
18a-BF; -11.822 0335 0.373 0038 0965 0.325 -0.151 0.173

2 These are the values of the p, coefficients, the relative p,” contributions and their AC; are analogous. ® For the most stable planar
s-cis conformation for alkene 18a, and s-trans conformation for metal-complexed alkenes. ¢ Carbon 4—carbon 1 for the dienes;
carbon 1—carbon 2 for the dienophile.

TABLE S2. Calculated [M06-2X/6-31+G(d,p)] Relative Zero Point-Corrected Energies (kcal/mol) of
the Supramolecular Complexes (SCs), TSs (TS1 and TS2), Zwitterionic Intermediates (Z1), and
Adducts Located in the Potential Surfaces of the Diels-Alder Reactions of Diene 12a and Dienophiles
18a, 18a-ZnCl, and 18a-BF;

Cycloaddends sc TS1 ZI TS2 diff? diff° diffC
12a/18a-ortho-endo 0.00 17.05 - - 0.00 - -
12a/18a-ortho-exo 1.98 21.49 - - 4.44 - -
12a/18a-meta-endo 1.42 22.77 - - 5.72 - -
12a/18a-meta-exo 1.75 22.03 - - 4.98 - -
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12a/18a-ZnCl,-ortho-endo 6.76 13.66 1.36 6.60 0.00 0.00 0.00

12a/18a-ZnCl,-ortho-exo 0.00 17.46 6.50 11.79 3.80 5.14 5.19
12a/18a-ZnCl,-meta-endo 15.61 22.86 20.35 23.14 9.48 18.99 16.54
12a/18a-ZnCl,-meta-exo 0.98 20.93 14.44 24.78 11.12 23.42 18.18
12a/18a-BF3-ortho-endo 1.74 471 -15.12 -5.78 0.00 0.00 0.00
12a/18a-BF;-ortho-exo 0.83 7.81 -4.96 2.20 3.10 10.16 7.98
12a/18a-BF;-meta-endo 0.00 7.05 1.00 1.02 2.34 16.12 6.80
12a/18a-BF;-meta-exo 2.60 8.67 171 4.18 3.96 16.83 9.96

2 Energy differences for the rate-determining TS, relative to the most stable approach of the series for
the same catalyst. ® Energy differences for the ZIs, relative to the most stable approach of the series for
the same catalyst. ¢ Energy differences for the TS2s, relative to the most stable approach of the series

for the same catalyst.

2. Calculation of synchronicities of the Diels-Alder cycloadditions of diene 16a and
maleimide (6).

The synchronicities of the Diels-Alder cycloadditions of diene 16a and maleimide (6) to yield endo
and exo cycloadducts 32a and 33a, respectively, were computed as follows. Bond indexes, B(A,B), for the
bonds involved in the chemical reaction under study, were obtained through Wiberg analysis’ of the
corresponding transition states in the NBO basis.? The relative variation of the bond index at the transition
states was determined for each bond involved in the chemical process according to the following

expression:’

TS _ gnsc
éB- 6Bi £|

i = 5B-P —éB-SC (Eq Sl)

where superscripts TS, SC and P refer to the transition structures, supramolecular complexes and products
(32a or 33a), for the endo and exo reaction coordinates, respectively. The i subscripts refer to the each of
the sets of atom pairs (A,B) involved in the [4+2] cycloaddition, indicated in Figure 6 as (1,2), (2,3), (3,4),
(4,5), (5,6) and (1,6). The average value B, over all these bonds is:?

sS4



B, (Eq. S2)

where n is the number of sets of atom pairs under consideration (n = 6). An average value of 6B,, <0.5
corresponds to an early transition state, while a value of 6B, > 0.5 describes a late transition structure.

Since the 6B, values for the endo and exo manifolds are 0.39 and 0.42, we concluded that both [4+2]

cycloadditions occur via early transition structures and that the endo route takes place through an earlier

saddle point than that associated with the exo reaction coordinate.

The synchronicities (Sy) of the endo-SC-—»endo-TS-—»32a and exo-SC-—»exo-TS-—>33a [4+2]

cycloadditions were computed according to the following equation:

1 3 ‘£I _éBav‘
=1-
> 2n—2iZ:1: oB

(Eq. S3)

av

A value of Sy = 1 would correspond to a fully synchronous cycloaddition reaction.
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3. 'H NMR and *C NMR spectra of the synthesized compounds.
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4. X-Ray crystallographic structure of 5a (CCDC-1503136)
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X-ray structure of 5a (ellipsoids at the 30% probability level)
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5. M06-2X/6-31+G(d,p) Relative ZPE-corrected energies (kcal/mol) of the
stationary points of the non-assisted Diels-Alder cycloadditions of 12a/18a

Table S3. M06-2X/6-31+G(d,p) zero-point corrected electronic energies (Hartree) for supramolecular
complexes (SC), transition states (TS) and Adducts (AD) of the Diels-Alder reactions of 12a and 18a.

SC TS AD
(a) 12a-18a-ortho-endo -1300.3319 -1300.30473 -1300.3909
(c) 12a-18a-ortho-exo -1300.32874 -1300.29766 -1300.38905
(b) 12a-18a-meta-endo -1300.32963 -1300.29562 -1300.3883
(d) 12a-18a-meta-exo -1300.32912 -1300.29679 -1300.3865
A SC TS AD
228
R 22.0 \
DGR \:\‘
. ,':" g 17.0 "::‘\"

) L% -

(d_Lss__-.7 ERRY

(C)L' ’ ‘\\‘\‘ Y

(a) —000— S

Energy (kcal/mol)

(a) 12a/18a-ortho-endo
(b) 12a/18a-ortho-exo
(c) 12a/18a-meta-endo
(d) 12a/18a-meta-exo

Figure S1. M06-2X/6-31+G(d,p) Relative ZPE-corrected energies (kcal/mol) of the stationary points of the
12a/18a cycloadditions for the four possible approaches ortho-endo (green), ortho-exo (red), meta-endo
(black), and meta-exo (blue). SC = Supramolecular complex; TS = Transition state; AD = Adduct.
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6. MO06-2X/6-31+G(d,p) Optimized geometries and Z-matrices of the
supramolecular complexes, transition states and adducts of the non-assisted
and catalyzed Diels-Alder cycloadditions of 12a/18a.
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Figure S2. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of
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Figure S3. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of
12a/18a-ortho-endo (Transition State)
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Figure S4. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of
12a/18a-ortho-endo (Adduct)
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Figure S5. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of
12a/18a-ortho-exo (Supramolecular Complex)
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Figure S6. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of
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Figure S7. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of
12a/18a-ortho-exo (Adduct)
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Figure S8. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of
12a/18a-meta-endo (Supramolecular Complex)
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Figure S9. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
meta-endo (Transition State)

o
(I

OIO0OO0O0O0OIOIOIOOOOZZO0OOIIIOOOON

«

-0.65178200
-1.43701000
1.55474600
0.76897800
-2.50470700
-1.06082000
2.60297500
0.05615200
0.08202200
1.16374000
-1.05015600
2.50210900
3.32371100
2.98681600
4.62762100
2.93021300
4.29171500
2.33411800
5.11711100
4.64576000
-2.38728500
-3.31640500
-2.75833700
-4.61471400
-3.03085300
-4.05721100

1.10697700
2.18652800
2.28134200
1.14175600
2.16815800
2.97216100
2.12843100
-0.80350000
-1.90468300
0.00152000
-0.07979900
-0.44038600
0.20697800
-1.53242000
-0.22041200
1.03855500
-1.98177300
-2.04390500
-1.31908500
-2.84049700
-0.54969700
0.18579100
-1.75660900
-0.28105600
1.11930900
-2.24175200

V.

0.92337900
1.21335000
1.06333600
0.86917800
1.02420800
1.84691400
0.80965600
-0.13117700
-0.63544200
0.17691900
0.28876200
-0.03195800
-0.95808300
0.67677200
-1.15035900
-1.53485600
0.47958200
1.37676100
-0.43284700
1.03627100
0.13876600
-0.60498500
0.71811700
-0.73736800
-1.08308500
0.57114900

S56

OTorxoxxoxxzxCoxrxrxzxzoxxzrxzoOxIrTox

-2.02253600
-4.99075500
-5.35331300
-4.32180200
-6.28135500
-6.70210000
-7.75020200
-6.12573200
-6.60990400
1.34163900
2.30388300
0.69516300
0.90245900
5.28395400
6.40127900
6.93264900
6.36259300
7.95469700
6.94185500
0.98678300
1.31485000
1.71103700
-0.36870500
-0.71905800
-1.29436400
-0.87087100
-2.43657400

-2.32996800
-1.49669700
0.27489500
-3.18987400
-1.87182700
-3.10149900
-3.21218900
-3.93840400
-3.09578500
3.21245700
3.61806500
4.06198500
2.68298800
0.26746500
-1.66842300
-2.79107500
-3.69771400
-2.90146100
-2.63131600
3.40905400
2.73298800
4.18094400
3.76104400
4.66963400
3.09063200
2.17608400
3.43716100

1.27219400
-0.15361200
-1.30426700

1.02259700
-0.34942400

0.20442800
-0.07058200
-0.20709100

1.29699900
2.25039100
2.57087800
2.01124500
3.10064600
-1.86250600
-0.69511400

-0.01908800
-0.25216900
-0.37852000

1.06538700
-0.49745500
-1.28648600
-0.24716200
-0.49382400
-0.01217200
-1.39084700

-1.87198200
-1.64798400



Figure S10. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-

o
(I

OIO0OO0O0O0OIOIOIOOOOZZOOIIIOOOON

meta-endo (Adduct)

0.70494600
1.62804100
-1.45462500
-0.64193500
2.07590600
2.45791800
-2.22492600
-0.06451100
-0.12109000
-1.12724800
1.07529800
-2.48294500
-3.30937700
-2.99266100
-4.64124500
-2.89780300
-4.32580200
-2.33775100
-5.15687300
-4.69751000
2.39316000
3.31262900
2.77647700
4.60838000
3.00352600
4.07261900

1.08794800
2.26061500
2.40476200
1.15033300
2.47741800
2.04996900
2.40929900
-1.05538500
-2.26872100
-0.16019800
-0.25933000
-0.57514300
-0.13361700
-1.43128800
-0.51500600
0.49400700
-1.83821200
-1.79403800
-1.36990600
-2.51292600
-0.78109500
-0.30704100
-1.77456700
-0.79798500
0.43604100
-2.28868600

0.23096600
0.16018800
0.14740500
0.23238100
1.14108400
-0.52388500
0.92812100
0.02827300
-0.08767900
0.11142000
0.11671300
0.17127000
1.20928300
-0.79828900
1.25036400
1.99357100
-0.75107400
-1.58284200
0.26939300
-1.51237800
0.14886200
1.09060100
-0.74632300
1.11062500
1.81891700
-0.71659700

S57

OTorxoxxoxxzxoxrxrxxzoxxzrxoOxIIorx

2.05184000
4.99581400
5.33544000
4.34394500
6.28323400
6.71123800
7.75371900
6.12500800
6.63949200
-2.16621900
-2.77106900
-1.44247000
-2.82789300
-5.29954200
-6.47041200
7.02660700
-6.51586900
-8.06894400
-6.97697500
-0.51454300
-0.31075200
-1.02073800
0.82977300
0.64932000
1.61456400
1.99081700
1.82166600

-2.16211500
-1.79342600
-0.44013600
-3.06821600
-2.21834600
-3.23711700
-3.43148600
-4.15291100
-2.91323400
2.52206300
3.43316700
2.55364300
1.66714100
-0.18135900
-1.69433700
-2.57788400
-3.54780000
-2.71150900
-2.15389000
3.59389500
3.64980700
4.52244200
3.48506000
3.41419800
4.75083900
4.88152800
5.59924100

-1.45304700
0.20668000
1.83145600

-1.41786300

0.30998100

-0.57036000

-0.32158100

-0.43034200

-1.61542800

-1.20815400

-1.24262200

-2.02836400

-1.37487200
2.04512300
0.39892400

-0.55327600

-0.53818600
-0.26683500
-1.56318500
0.42761500
1.50536200
0.14168800

-0.32275700

-1.40056900

-0.07894100

0.96123400

-0.91126100



Figure S11. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
meta-exo (Supramolecular Complex)
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Figure S12. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
meta-exo (Transition State)
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Figure S13. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
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Table S4. M06-2X/6-31+G(d,p) zero-point corrected electronic energies (Hartree) for supramolecular
complexes (SC), transition states (TS1, TS2), zwitterionic intermediates (ZI), and Adducts (AD) of the Diels-
Alder reactions of 12a and 18a with ZnCl,

12a-18a-ZnCl,-ortho-endo
12a-18a-ZnCl,-meta-endo
12a-18a-ZnCl,-ortho-exo

12a-18a-ZnCl,-meta-exo

SC
-4000.351672
-4000.337573
-4000.362445
-4000.360882

TS1
-4000.340679
-4000.32601
-4000.334622
-4000.329092

VA |
-4000.360285
-4000.330021
-4000.352083
-4000.339429

TS2
-4000.351921
-4000.325572

-4000.34366
-4000.32296

AD
-4000.405414
-4000.403438
-4000.407079
-4000.405198

S61



Figure S14. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
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Figure S15. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-ortho-endo (Transition State 1)
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Figure S16. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-ortho-endo (Zwitterionic Intermediate)
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Figure S17. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-ortho-endo (Transition State 2)
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Figure S18. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-ortho-endo (Adduct)
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Figure S19. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-ortho-exo (Supramolecular Complex)
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Figure S20. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-ortho-exo (Transition State 1)
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Figure S21. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-ortho-exo (Zwitterionic Intermediate)
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Figure S22. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-ortho-exo (Transition State 2)
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Figure S23. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-ortho-exo (Adduct)
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Figure S24. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-meta-endo (Supramolecular Complex)
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Figure S25. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-meta-endo (Transition State 1)
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Figure S26. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
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ZnCl,-meta-endo (Zwitterionic Intermediate)
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Figure S27. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-meta-endo (Transition State 2)
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Figure S28. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-meta-endo (Adduct)
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Figure S29. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-meta-exo (Supramolecular Complex)
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Figure S30. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-meta-exo (Transition State 1)
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Figure S31. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-meta-exo (Zwitterionic Intermediate)
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Figure S32. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-meta-exo (Transition State 2)
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Figure S33. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
ZnCl,-meta-exo (Adduct)
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Table S5. M06-2X/6-31+G(d,p) zero-point corrected electronic energies (Hartree) for supramolecular
complexes (SC), transition states (TS1, TS2), zwitterionic intermediates (Z1) and Adducts (AD) of the

Diels-Alder reactions of 12a and 18a with BF3

12a-18a-BF;-ortho-endo
12a-18a-BF;-ortho-exo

12a-18a-BF;-meta-endo
12a-18a-BF;-meta-exo

SC

-1625.258867
-1625.260166

-1625.261144
-1625.257267

TS1

-1625.254771
-1625.250088

-1625.251086
-1625.248676

A

-1625.289632
-1625.273194

-1625.262623
-1625.262411

TS2

-1625.274676
-1625.261358

-1625.262611
-1625.258166

AD

-1625.323974
-1625.320321

-1625.318147
-1625.317545

S82



Figure S34. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF;-ortho-endo (Supramolecular Complex)
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Figure S35. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF;-ortho-endo (Transition State 1)

o
(I

TOTOOOITITTOITOIIITOO0000O0Z00Z00

-0.01000400
0.01104000
-1.08924300
-0.70954300
0.73077600
1.09897500
2.43108300
3.37387700
4.67005500
5.00365800
4.04256600
2.76345500
2.01172400
4.32542100
5.39093800
3.10079000
6.23171200
7.44505600
7.22579200
6.92501800
8.11644400
-2.22196800
-2.89254100
-2.42667500
-3.25191400
-2.86386100
-4.55531100
-5.22016300

-2.08126100
-0.95464900
-0.24250600
0.98235300
1.10027800
-0.10066600
-0.56182100
-0.50543700
-0.97854000
-1.53678000
-1.61462800
-1.12577600
-1.17828900
-2.05967900
-0.91973700
-0.09489700
-2.03206000
-0.96698600
-1.99721500
-2.58217000
-2.44064100
-0.73797300
-0.90488100
-0.69617000
-0.94019900
-0.80467600
-1.36594800
-1.56385000

-0.09444400
-0.51471400
-1.03651300
-1.53311100
-1.26307300
-0.63937200
-0.41448500
-1.43432100
-1.22641200
0.00975900
1.02453400
0.81982700
1.59845600
1.97205800
-2.03252100
-2.40200300
0.31727800
-0.98995400
-0.68436200
-1.56177700
-0.24079600
1.27635100
0.43705600
-0.85601300
-1.95575900
-2.96108200
-1.75635500
-2.58996800

S84

C
H
C
0]
C
H
H
H
C
H
C
H
H
H
C
H
H
H
H
C
C
H
C
H
@)
B
F
F
F

-4.19801600
-4.54251700
-5.03324800
-6.31885500
-6.83779900
-6.26396700
-7.86215800
-6.83853800
1.54916000
2.56158300
1.25850300
2.14015700
1.01203200
0.42970400
-1.54938000
-1.14660700
-2.58828800
-2.47129000
-2.63580200
-2.01279400
-0.85526300
-0.45906600
-0.12076800
0.77498800
-0.48251800
0.27656400
-0.20551500
-0.04119600

-1.34982700
-1.51856800
-1.57333600
-1.99753900
-2.25761500
-3.04303500
-2.59493800
-1.35085100
2.15512000
2.04387500
3.38567500
4.02781000
3.12400500
3.97798800
1.91925100
2.77119900
1.66333800
2.31245000
3.84784400
3.20830800
3.68710600
4.66770700
2.85960200
3.22787400
1.66743800
0.86387800
1.32604000
-0.44959600

0.64280500
1.65546000
-0.45536500
-0.36333500
0.92664600
1.43139200
0.77510400
1.54248200
-1.46563600
-1.08584100
-2.28149000
-2.30498900
-3.31775700
-1.88652800
-2.06916700
-2.59253200
-2.24155000
0.24599000
-0.77704400
-0.16065100
0.40161800
0.16649100
1.27663700
1.78460600
1.50647100
2.61329100
3.81477500
2.35337800

1.62076400 1.14724100 2.43908100



Figure S36. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BFs-ortho-endo (Zwitterionic Intermediate)
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Figure S37. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF;-ortho-endo (Transition State 2)
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Figure S38. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BFs;-ortho-endo (Adduct)
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Figure S39. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BFs-ortho-exo (Supramolecular Complex)
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Figure S40. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF;-ortho-exo (Transition State 1)
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Figure S41. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF3-ortho-exo (Zwitterionic Intermediate)
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Figure S42. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF;-ortho-exo (Transition State 2)
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Figure S43. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BFs-ortho-exo (Adduct)
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Figure S44. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF;-meta-endo (Supramolecular Complex)
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Figure S45. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF;-meta-endo (Transition State 1)
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Figure S46. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF;-meta-endo (Zwitterionic Intermediate)
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Figure S47. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF;-meta-endo (Transition State 2)
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Figure S48. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF;-meta-endo (Adduct)
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Figure S49. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF;-meta-exo (Supramolecular Complex)
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Figure S50. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF;-meta-exo (Transition State 1)
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Figure S51. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF3;-meta-exo (Zwitterionic Intermediate)
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Figure S52. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
BF;-meta-exo (Transition State 2)
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Figure S53. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 12a/18a-
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Table S6. M06-2X/6-31+G(d,p) zero-point corrected electronic energies (Hartree) for supramolecular
complexes (SC), transition states (TS) and adducts (AD) of the Diels-Alder reactions of 16a and 6.

SC TS1 AD
16a/6-endo -1698.68922 -1698.66086 -1698.73466
16a/6-exo -1698.68863 -1698.65478 -1698.73192
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Figure S54. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 16a/6-
endo (Supramolecular Complex)
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Figure S55. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 16a/6-
endo (Transition State)
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Figure S56. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 16a/6-
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Figure S57. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 16a/6-
exo (Supramolecular Complex)
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Figure S58. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 16a/6-
exo (Transition State)
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Figure S59. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 16a/6-
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Figure S60. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 5a/6-exo
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Figure S61. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 5a/6-exo
(Transition State)

o
[N

TITITOIOITIOOOO0O0OZZIIIIIIOOOOOONO

1.16981200
0.16808800
-0.98389900
-0.98156900
0.17333700
1.16804000
1.01081300
0.15071800
0.55915200
1.01404100
0.16015500
0.55602000
-2.27327900
-2.26938600
-3.09974300
-4.28704400
-2.75145200
-3.86035300
-2.11572400
-4.32378800
-4.35604100
-2.57468500
-1.27722200
-3.67885800
-5.18980800
-2.07539800
-4.04018300

0.72726700
1.45689000
0.70926500
-0.71479800
-1.45898000
-0.65895700
1.05615600
2.53482500
1.38128300
-1.07290100
-2.53216200
-1.28526500
1.11322800
-1.11004600
0.00340000
0.00553400
2.45137900
2.83307900
3.36487600
4.14271200
2.10157400
4.67855500
3.04434900
5.06889200
4.44069900
5.39092500
6.09055800

-1.26016900
0.63812900
0.59832500
0.57175100
0.58234700
-1.28948900
1.18859600
0.52372500

-1.86700400
1.14682800
0.42914200
-1.92360300
0.24652300
0.20543200
0.05723300
-0.17917700
0.16711500
0.92140700

-0.67294100
0.83929900
1.54981700

-0.73454500
-1.28337800
0.02013500
1.42111700
-1.38296400
-0.03454400

C
C
Cc
Cc
H
C
H
C
H
H
H
C
@)
C
@)
N
C
Cc
Cc
Cc
H
Cc
H
C
H
H
H

5111

-2.74289800
-3.85157600
-2.10330600
-4.31098100
-4.35042900
-2.55834400
-1.26527600
-3.66225500
-5.17690800
-2.05628600
-4.02059000
2.51569000
2.92872200
2.51793600
2.92670500
3.24459000
4.56506800
5.51496000
4.89888300
6.80010800
5.24285200
6.19071800
4.15622000
7.14394600
7.53609500
6.44979700
8.14883500

-2.44587900
-2.85869600
-3.32559100
-4.16571800
-2.15235300
-4.63740700
-2.98004900
-5.05885600
-4.48768400
-5.32357300
-6.07876300
-1.13230800
-2.26705000
1.17958100
2.31330600
0.01636500
-0.00655800
0.91490000
-0.96001300
0.88190400
1.65446200
-0.99086000
-1.67970400
-0.06907800
1.60300000
-1.73753100
-0.09299600

0.07585100
0.81396000
-0.79677200
0.68250800
1.46816000
-0.90791800
-1.39409900
-0.16975300
1.25154700
-1.58196800
-0.26319000
-0.86624100
-0.82049200
-0.81465400
-0.71491100
-0.48990900
0.03915800
-0.40454200
1.00311300
0.13116600
-1.14738600
1.51942000
1.32846300
1.08960500
-0.20956900
2.26311000
1.49851700



Figure S62. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 5a/6-exo
(Adduct)
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Figure S63. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 13a/18a-
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Figure S64. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 13a/18a-
ZnCl,-ortho-endo (Transition State 1)
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Figure S65. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 13a/18a-
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Figure S66. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 13a/18a-
ZnCl,-ortho-endo (Transition State 2)
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Figure S67. M06-2X/6-31+G(d,p) optimized geometry of the cycloaddition of 13a/18a-
ZnCl,-ortho-endo (Adduct)
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TABLE S7. Geometrical parameters (M06-2X/6-31+G(d,p)), Bond
distances (A) of the Transition States (TS1 and TS2) and
Zwitterionic Intermediates (ZI), Located at the Potential Surfaces
of the Diels-Alder Reactions of Diene 12a and Dienophiles 18a,

18a-ZnCl, and 18a-BF;.

Ar\NJ\ _Ar

b

Ozr® e A Bi
) /> ¢ L F
I
12a, Ar = CgHy-4-OMe 18a 18a-ZnCl, 18a-BF;
Cycloaddends TS1 ZI TS2
(C4-C.) 1.93
12a/18a-ortho-endo n.d. n.d.
(C1-Cp) 3.15
(C4-C,) 1.92
12a/18a-ortho-exo n.d. n.d.
(C1-Cp) 2.96
(C4-Cy) 2.56
12a/18a-meta-endo n.d. n.d.
(C,-Cp2.01
(C4-Cp) 2.59
12a/18a-meta-exo n.d. n.d.
(C;-C,) 2.03
(C4-Cp) 212 (C,-C.)157 (C,4-C)1.60
12a/18a-ZnCl,-ortho-endo
(C1-Cy) 354 (C-Cy)3.61 (Ci-Cy)2.59
(C4-C)2.08 (C4-C.)156 (C4-Ce)l6l
12a/18a-ZnCl,-ortho-exo
(C1-Cy) 3.24 (C4-Cy)3.97 (Cy-Cy) 2.66
(C4-Cy) 2.11 (C4-Cy) 1.54 (C4-C.)1.55
12a/18a-ZnCl,-meta-endo
(C,-C.)4.40 (C4-C.)3.18 (Cy1-Cy) 2.70
(C4-Cy)2.05 (C4-Cy) 154 (C4-C.) 156
12a/18a-ZnCl,-meta-exo
(C1-C¢) 334 (C4-C.)3.17 (Cy1-Cy)2.59
(C4-Ce) 235 (C4-Ce) 156  (C,4-Ce)1.58
12a/18a-BF3-ortho-endo
(C4-Cs) 3.41 (C4-Cy) 3.89 (C1-Cy) 2.47
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12a/18a-BF;-ortho-exo

12a/18a-BF3;-meta-endo

12a/18a-BF ;-meta-exo

(C4-Ce) 2.13
(C,-Cy) 3.91
(C4-C¢) 2.09
(C1-C.) 3.34
(C4-Cy) 2.12

(C1-C¢) 331

(C4-Ce) 1.56
(C,-Cy) 3.94
(C4-Cy) 1.61
(C1-C.) 3.01
(C4-Cy) 1.54

(C1-C¢) 3.19

(C4-Ce) 1.60
(C1-Cy) 2.59
(C4-Cy) 1.61
(C1-C.) 2.91
(C4-Cy) 1.61

(C1-Ce) 2.59

n.d. = not determined
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