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General information

'"H NMR spectra were recorded using a Bruker AV-500 (500 MHz) spectrometer. All 'H spectra were
referenced using a residual solvent peak, CD;NO, (& 4.33) and CDCl; (& 7.26). Electrospray ionization
time-of-flight (ESI-TOF) mass spectra were obtained using a Waters Xevo G2-S Tof mass spectrometer.

Materials

Unless otherwise noted, all solvents and reagents were obtained from commercial suppliers (TCI Co., Ltd.,
WAKO Pure Chemical Industries Ltd., KANTO Chemical Co., Inc., and Sigma-Aldrich Co.) and were used
as received. Tritopic ligand 1 was prepared according to the literature." Enantiomers of 1 were resolved by
chiral HPLC (CHIRALPAK OD-H (ODHOCE-RAO010), 0.46 cm x 25 cm, MeCN/MeOH = 80/20 (v/v), 1.0

ml/min, 280 nm).?

Procedure for Monitoring the Self-Assembly Process of the Pd¢13(OTf);, Capsule

Self-assembly of the Pdg1*s(OTf)1> capsule from 1* and PdPy*4(OTf),

A 2.4 mM solution of [2.2]paracyclophane in CHCl; (125 pL), which was used as an internal standard, was
added to two NMR tubes (tubes I and II) and the solvent was removed in vacuo. A solution of PdPy*,(OTf),
(18 mM) in CD3;NO, was prepared (solution A). Solution A (50 uL) and CD;NO,; (450 pL) were added in
tube I. The exact concentration of PdPy*,(OTf); in solution A was determined through the comparison of the
signal intensity with [2.2]paracyclophane by 'H NMR. A 12 mM solution of tritopic ligand 1* in CHCl; (100
uL) was added to tube II and the solvent was removed in vacuo. Then CD,Cl, (110 pL) and CD3;NO; (390
puL) were added and the exact amount of 1* in tube II was determined through the comparison of the signal
intensity with [2.2]paracyclophane by 'H NMR. 0.75 eq. (against the amount of ligand 1* in tube II) of
PdPy*4(OTf), in solution A (ca.50 pL; the exact amount was determined based on the exact concentration of
solution A) was added into tube II at 263 K and then the self-assembly of the Pds1*3(OTf);, capsule was
monitored at 298 K by '"H NMR spectroscopy. The exact ratio of 1* and PdPy*,(OTf), was unambiguously
determined by the comparison of the integral of each 'H signal of [2.2]paracyclophane. The quantities of 1%,
[PdPy*,]*", the Pdglg capsule, and Py* were quantified by the integral of each 'H signal against the signal of
the internal standard ([2.2]paracyclophane). In order to confirm the reproducibility of the measurements, the
same experiments were carried out three times (runs 1-3). Selected '"H NMR spectra of run 1 are shown in
Figure 2a. The existence ratios of 1*, PdPy*,(OTf),, Pd¢1*s, Py*, and all the intermediates (Int) for each run
are listed in Tables S1-S4 and the average values with standard error obtained from the three runs are shown
in Figures 3a, 3b, and 3e. The ((n), (k)) plots obtained from three runs are shown in Figure 4b and 4b.

Self-assembly of the Pdg15(OTf)12 capsule from a racemic mixture of 1 and PdPy*4(OTf),

The self-assembly of the Pd¢ls(OTf);» capsule from a racemic mixture of 1 and PdPy*,(OTf), was carried
out in the same way as from 1* and PdPy*,(OTf),. Selected 'H NMR spectra of run 1 are shown in Figure 2b.
The existence ratios of 1, PdPy*4(OTf),, Pdsls, Py*, and all the intermediates (Int) for each run are listed in
Tables S5-S8 and the average values with standard error obtained from the three runs are shown in Figures
3¢, 3d, and 3f. The ({n), (k)) plots obtained from three runs are shown in Figure 4c and 4d.

Self-assembly of the Pdg15(OTf)12 capsule from 1* and Pd(CH3;CN),(OTf),

A 2.4 mM solution of [2.2]paracyclophane in CHCI; (125 pL), which was used as an internal standard, and a
12 mM solution of tritopic ligand 1* in CHCI; (100 pL) were added to an NMR tube and the solvent was
removed in vacuo (tube I). Then the solvent (CD,Cl, (110 pL) and CD3;NO, (390 puL) or DMSO-d; (500
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uL)) was added and the exact amount of 1* in tube I was determined based on the intensity of the signal of
[2.2]paracyclophane by 'H NMR spectroscopy. A solution of Pd(CH;CN)4(OTf), (18 mM) in CDsNO, was
prepared (solution A). 0.75 eq. (against the amount of ligand 1* in tube I) of Pd(CH;CN)4(OTY), in
solution A (ca. 50 pL) was added into tubel at 263 K and then the self-assembly of the
Pd1#4(OTf),5 capsule was monitored at 298 K by 'H NMR spectroscopy. The quantities of 1* and the
Pd¢l*5 capsule were quantified by the integral of each 'H signal against the signal of the internal standard
([2.2]paracyclophane). Selected 'H NMR spectra in CDsNO, and CD,Cl, (v/v = 4/1) and in DMSO-dj are

shown in Figure Sla and S1b, respectively.
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Figure S1. Partial '"H NMR (500 MHz, aromatic region, 298 K) of the self-assembly of the Pds1*5(OTf),,
capsule from 1* and Pd(CH3;CN)4(OTY), (a) in CD;NO, and CD,Cl, (v/v =4/1) and (b) in DMSO-dg.



Determination of the Existence Ratio of Each Species

The relative integral value of each "H NMR signal against the internal standard [2.2]paracyclophane is used
as the integral value in this description. We define the integral values of the signal for the substrates and the
products, at each time ¢ as follows:

1,.(¢): the integral value of the d proton in free ligand 1

Iu(?): the integral value of the proton at the e proton of Py* in [PdPy*,]*"
Leapsuie(?): the integral value of the d proton in the Pdelg capsule

Ipy+(?): the integral value of the proton at the e proton of free Py*

Iu(0) was determined based on the exact concentration of solution A determined by 'H NMR and the exact
volume of the solution A added into tube II.
I.(0) was determined based on '"H NMR measurement before the addition of solution A into tube II.

Existence ratio of [PdPy*i]i
As the total amount of [PdPy*,]*" corresponds to Iy(0), the existence ratio of [PdPy*,]*" at ¢ is expressed by
In(2)/1n(0).

Existence ratio of 1

As the total amount of free ligand 1 corresponds to /;(0), the existence ratio of 1 at ¢ is expressed by
1u(2)/1(0).

Existence ratio of Py*

As the total amount of Py* corresponds to /u(0), the existence ratio of Py* at ¢ is expressed by Ipy«(#)/Im(0).

Existence ratio of the Pd¢1g capsule

As the Pd¢lg capsule is quantified based on 1, the existence ratio of the capsule at ¢ is expressed by
]capsule(t)/IL(O)'

Existence ratio of the total intermediates

The existence ratio of the total intermediates is determined based on the amount of ligand 1 in the
intermediates. Thus the existence ratio of the total intermediate is calculated by subtracting the other species
containing 1 (free 1 and the Pd¢1g capsule) from the total amount of 1 (/.(0)). The existence ratio of the total
intermediates at ¢ is expressed by (J0(0) — 11.(¢) — Leapsuie(£))/1L(0).

{a)

The total amount of Pd(II) ion corresponds to /y(0)/4. The amount of Pd(Il) ion in [PdPy*,*" at ¢
corresponds to /y(f)/4. The amount of Pd(II) ion in the Pde1s capsule at ¢ corresponds to Zeapsuie(#) * 3/4.. The
amount of Pd(Il) ion in the intermediates at ¢ is thus expressed by Im(0)/4 — Iu(£)/4 — Leapsuie(?) % 3/4.

{b)
The total amount of ligand 1 corresponds to /1(0). The amount of free ligand 1 at ¢ corresponds to /1 (f). The
amount of ligand 1 in the Pdels capsule at ¢ corresponds to Ipsue(f). The amount of ligand 1 in the

intermediates at ¢ is thus expressed by /1.(0) — I1.(£) — Leapsule(?).
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{c)
The total amount of Py* corresponds to /y(0). The amount of free Py* at ¢ corresponds to Ipy«(¢). The amount

of Py* in [PdPy*,]*" at ¢ corresponds to /y(7). The amount of Py* in the intermediates at ¢ is thus expressed
by IM(O) — Ipy*(t) — IM(I).

The (n) and (k) values are determined from (a), (b), and {c) values by egs. (1) and (2).

4(a)-{c)
(n) == (1
(a)
(k) = o (2)
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Table S1. Time variation of 1*, PdPy*,(OTf),, Py*, Pd¢1*3(OTf);2, and Int and the ({n), {(k)) values for the
self-assembly of the Pd¢1*3(OTf), capsule from 1* and PdPy*4(OTf), in CD3;NO,/CD,Cl, (v/v = 4/1) at 298

K ([1%]o = 2.2 mM).

Time [PdPy*;)*" 1*  [Pdel*g]”" Py* Int  [PdPy*,*" 1*  [Pdel*s]'""" Py* Int
(min) (%) (%) (%) (%) (%) SE SE SE SE  SE
0 100 100 0 0 0 0 0 0 0 0
5 31.2 16.7 12.2 443 71.1 1.04 0.79 0.20 128 098
10 18.6 11.5 15.1 589 734 0.96 1.53 0.31 128 124
15 11.1 9.4 20.9 68.1 69.8 0.51 0.61 0.90 0.93  1.40
20 8.6 8.6 25.9 73.8  65.5 0.14 0.71 1.40 193 1.69
25 7.5 8.1 28.2 779  63.6 0.27 0.64 1.17 233 134
30 6.6 7.4 30.2 80.3 623 0.21 0.36 1.03 229 0.87
35 5.9 7.1 32.1 82.5 60.8 0.14 0.40 0.77 1.82  0.49
40 53 6.5 34.0 84.1 595 0.17 0.20 1.09 1.10 091
45 52 6.2 35.0 84.5 589 0.21 0.18 1.35 1.03 123
50 4.6 5.9 36.7 85.6 574 0.03 0.15 1.07 0.88 1.07
55 4.5 5.7 37.5 86.6 56.8 0.06 0.20 1.60 029 1.69
60 4.4 5.1 38.9 87.3 56.0 0.03 0.45 1.78 0.57 1.65
75 4.2 49 40.3 87.9 549 0.06 0.45 1.22 036 1.05
90 4.1 4.7 41.7 88.5 53.6 0.09 0.44 0.85 0.30 0.53
105 4.0 4.6 42.9 88.9 525 0.12 0.39 0.65 032 028
120 3.7 4.4 44.0 89.4 51.6 0.15 0.35 0.71 0.52  0.66
180 3.4 4.0 46.9 90.0 49.1 0.29 0.29 0.35 0.43 0.11
240 3.4 3.7 49 .4 90.7 46.9 0.29 0.28 0.81 0.15 0.57
300 3.3 3.5 50.6 90.9 459 0.24 0.25 0.54 026 0.59
360 3.3 3.4 52.6 91.3  44.0 0.22 0.18 1.04 020 1.09
420 3.3 33 53.2 91.7 43.6 0.22 0.18 1.20 039 1.33
480 3.2 32 53.9 92.1 429 0.24 0.17 1.04 047 115
540 3.1 3.1 54.6 92.6 423 0.24 0.18 0.69 0.50 0.82
720 3.1 3.0 56.0 93.0 41.0 0.23 0.28 0.76 0.68 1.04
1440 3.0 3.0 58.8 932 383 0.32 0.27 0.97 075 1.17

*SE = Standard error.
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Time  (n) (k) (n) (k)

(min) SE SE
5 1.35 0.598 0.056 0.017
10 1.79 0.678 0.090 0.006
15 2.03 0.732 0.041 0.012
20 2.20 0.750 0.102 0.007
25 2.35 0.758 0.133 0.006
30 2.41 0.760 0.125 0.002
35 2.48 0.765 0.112 0.005
40 2.53 0.765 0.065 0.004
45 2.52 0.762 0.055 0.004
50 2.55 0.767 0.056 0.002
55 2.59 0.767 0.023 0.003
60 2.59 0.759 0.045 0.006
75 2.60 0.759 0.028 0.006
90 2.62 0.758 0.011 0.006
105 2.63 0.758 0.009 0.006
120 2.64 0.760 0.020 0.004
180 2.63 0.758 0.010 0.005
240 2.64 0.755 0.016 0.004
300 2.64 0.753 0.008 0.003
360 2.64 0.752 0.012 0.001
420 2.65 0.750 0.019 0.002
480 2.67 0.751 0.026 0.002
540 2.70 0.750 0.033 0.002
720 2.70 0.748 0.052 0.001
1440 2.70 0.749 0.049 0.001
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Table S2. Time variation of 1%, PdPy*,(OTf),, Py*, Pds1*3(OTf)5, and Int and {a)—(c) of the average
composition of Int, Pd(z1*»Py*(, and the ((n), (k)) values for the self-assembly of the Pds1*3(OTf);,

capsule from 1* and PdPy*4(OTf), in CD;NO,/CD,Cl, (v/v =4/1) at 298 K ([1*]o = 2.2 mM) (run 1).

Time  [PdPy*,]”" 1* [Pde1*s]™"  Py*  Int (a) (b) (c) (n) (k)
(min) (%) (%) (%) () (%)

0 100 100 0 0 0 - - - - -

5 29.1 18.3 12.6 449 691 0.187 0296 0333 140  0.632
10 17.7 9.3 15.4 58.7 754 0215 0323 0303 173 0.666
15 11.9 8.3 20.4 67.8 713 0217 0305 0260 200 0.712
20 8.4 7.5 27.2 72.6 653 0207 0280  0.244 209  0.740
25 6.9 7.2 29.7 755 63.1 0203 0270 0226 217  0.752
30 6.3 6.8 32.1 78.0  61.1  0.198 0262 0202 225 0.756
35 5.8 6.4 33.6 79.5  60.0 0.195 0257 0.189 230  0.757
40 5.5 6.1 36.1 829 57.8  0.188 0247  0.148 243  0.758
45 5.5 5.9 37.7 840 564 0.183 0242  0.135 246  0.755
50 4.6 5.8 38.5 840 557 0.183 0239  0.146 245  0.766
55 4.6 5.6 39.9 862 545 0.178 0233 0.118 255 0.764
60 4.4 4.2 41.3 872 545 0.174 0233  0.108 253  0.747
75 4.3 4.0 42.1 88.1 539 0.172 0231 0.098 256  0.746
90 4.1 3.9 43.3 89.0 528 0.169 0226  0.087 2.60  0.746
105 4.0 3.8 44.2 89.5 519 0.166 0222  0.083 262  0.747
120 3.5 3.7 44.7 90.3 51.6 0.166 0221  0.080 2.65 0.753
180 3.0 3.5 47.6 90.6 489  0.159 0209  0.082 2.64  0.758
240 2.9 3.2 50.6 90.8 462  0.149  0.198  0.081 261  0.754
300 2.9 3.0 50.5 91.3 464  0.150 0.199  0.075 263  0.752
360 2.9 3.1 52.9 91.4 440 0.142 0.189  0.074 262  0.753
420 2.9 3.0 53.4 924 436 0.140  0.187  0.060 2.69  0.753
480 2.7 3.0 54.3 927 427 0.138  0.183  0.059 270  0.755
540 2.7 2.9 54.4 93.1 427 0.138  0.183  0.055 271  0.753
720 2.6 2.4 54.6 93.4 430 0.138  0.184  0.051 271  0.746

1440 2.4 2.4 57.8 940 398 0.128 0.170  0.046 273  0.752
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Table S3. Time variation of 1%, PdPy*,(OTf),, Py*, Pds1*3(OTf)5, and Int and {a)—(c) of the average
composition of Int, Pd(z1*»Py*(, and the ((n), (k)) values for the self-assembly of the Pds1*3(OTf);,

capsule from 1* and PdPy*4(OTf), in CD;NO,/CD,Cl, (v/v =4/1) at 298 K ([1*]o = 2.2 mM) (run 2).

Time  [PdPy*,]”" 1* [Pde1*s]™"  Py*  Int (a) (b) (c) (n) (k)
(min) (%) (%) (%) () ()

0 100 100 0 0 0 - - - - -

5 31.8 15.8 11.9 41.8 723  0.181 0309 0338 124  0.584
10 17.6 10.9 15.4 56.7 737 0215 0316 0330 168  0.682
15 11.1 9.4 19.6 66.6 71.0 0222 0304 0286 198  0.731
20 8.6 8.4 23.1 712 685 0220 0293 0259 211  0.748
25 7.8 7.9 25.9 757 66.1 0213 0283 0211 226  0.751
30 6.6 7.5 28.5 78.1 640 0209 0274 0197 232 0.761
35 6.2 7.1 31.2 82.1 61.7 0201 0264 0.151 247 0.761
40 5.4 6.8 33.3 83.1 599 0.197 0257 0.148 249  0.768
45 5.2 6.5 33.9 83.1 59.6 0.196 0255 0.150 248  0.766
50 4.6 6.2 36.6 856 57.1  0.189 0245  0.126 257  0.772
55 4.4 6.1 38.1 863 558 0.185 0239 0.119 259 0.773
60 4.4 5.7 39.9 863 544 0.179 0233 0.120 256  0.769
75 4.3 5.5 40.7 872 537 0.176 0230 0.110 259  0.767
90 4.3 5.3 41.3 88.0 534  0.175 0229 0.099 263  0.765
105 4.2 5.0 42.4 88.8 52,6 0.171 0225 0.090 265 0.762
120 4.0 4.7 42.6 89.5 528 0.172 0226  0.083 267  0.760
180 4.0 3.9 46.8 90.3 493  0.158 0211  0.074 265  0.749
240 3.9 3.8 49.9 90.8 463  0.148  0.198  0.067 2.65  0.748
300 3.7 3.7 51.5 91.0 447 0.144  0.192  0.067 265 0.750
360 3.6 3.7 54.2 91.6 422 0.136  0.181  0.062 266  0.750
420 3.6 3.6 55.1 91.6 413  0.132  0.177  0.062 265  0.750
480 3.5 3.5 55.5 923  41.0 0.132  0.176  0.055 269  0.751
540 3.4 3.5 55.9 93.1 407 0.131  0.174  0.045 274  0.751
720 3.4 3.4 57.1 93.9 395 0.127 0.169  0.035 279  0.750

1440 3.4 3.3 60.7 93.8 360 0.115 0.154 0.037 276  0.749
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Table S4. Time variation of 1%, PdPy*,(OTf),, Py*, Pds1*3(OTf)5, and Int and {a)—(c) of the average
composition of Int, Pd(z1*»Py*(, and the ((n), (k)) values for the self-assembly of the Pds1*3(OTf);,

capsule from 1* and PdPy*4(OTf), in CD;NO,/CD,Cl, (v/v =4/1) at 298 K ([1*]o = 2.2 mM) (run 3).

Time  [PdPy*,]”" 1* [Pde1*s]™"  Py*  Int (a) (b) (c) (n) (k)
(min) (%) (%) (%) () ()
0 100 100 0 0 0 - - - - -
5 32.5 16.0 12.1 46.1 719 0.179 0310 0277 142  0.577
10 20.5 14.4 14.4 612 71.1 0210 0307 0237 197  0.686
15 10.2 10.4 22.6 69.8 669 0218 0289 0260 211  0.753
20 8.9 10.0 27.4 77.6 627 0206 0271  0.176 240  0.763
25 7.7 9.3 29.1 826 61.6 0205 0266 0.126 261  0.770
30 7.0 8.0 30.2 849 61.8 0203 0267 0.104 266 0.762
35 5.8 7.8 31.4 858 60.8 0203 0262 0.110 268 0.775
40 5.0 6.6 32.5 863 609 0202 0263 0.113 265 0.771
45 4.8 6.1 33.4 86.5 60.5 0200 0261 0.112 264 0.766
50 4.7 5.8 34.8 87.1 594  0.196 0256  0.107 2.64  0.764
55 4.5 5.5 34.4 87.1  60.1  0.198 0259 0.109 263  0.762
60 4.3 5.2 35.4 883 593  0.195 0256  0.095 267 0.762
75 4.1 5.1 37.9 883 57.0 0.188 0246  0.097 265 0.763
90 4.0 5.0 40.4 884 546 0.180 0236  0.099 263 0.764
105 3.8 4.9 42.2 88.5 529 0.175 0228 0.100 263  0.765
120 3.6 4.8 44.7 88.5 505 0.167 0218  0.102 2.60  0.768
180 3.3 4.5 46.4 89.2 49.1 0.163 0212  0.098 261 0768
240 3.3 4.1 47.9 90.4 48.0 0.158 0207 0.082 266  0.763
300 3.3 3.8 49.7 90.4 465 0.152 0201  0.082 263  0.758
360 3.3 3.5 50.6 90.9 459  0.149  0.198  0.075 263  0.753
420 3.3 3.1 51.0 91.1 459 0.148  0.198  0.073 262  0.747
480 3.3 3.1 51.9 91.2 450 0.145  0.194  0.072 262  0.747
540 3.3 3.1 53.5 91.6 434  0.140  0.187  0.067 2.63  0.747
720 3.3 3.1 56.2 91.6 40.7 0.131 0.176  0.066 2.61  0.747
1440 3.3 3.1 57.8 91.7 39.1 0.126 0.169  0.065 260  0.747
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Table S5. Time variation of racemic 1, PdPy*4(OTf),, Py*, Pds13(OTf);,, and Int and the ({n), (k)) values
for the self-assembly of the Pdg15(OTf);, capsule from racemic 1 and PdPy*4(OTf), in CD;NO,/CD,Cl, (v/v

=4/1) at 298 K ([1]o = 2.2 mM).

Time [PdPy*,]* 1 [Pdels]'™™ Py* Imt  [PdPy*,]*" 1 [Pdels]™™  Py* Int
(min) (%) (%) (%) (%) (%) SE SE SE SE SE
0 100 100 0 0 0 0 0 0 0 0
5 28.5 16.8 4.9 448 783 1.98 2.03 0.066 263 208
10 16.9 12.6 5.7 543 81.8 1.02 1.11 0.13 170  1.24
15 12.0 10.9 6.8 657 823 0.234 0.700 0.17 1.17  0.866
20 9.2 10.0 7.4 70.9 82.6 0.228 0.544 0.382 0.877 0917
25 7.7 9.4 7.6 72.9  83.0 0.097 0.352 0.376 1.17  0.713
30 6.7 8.9 7.8 76.0 833 0.243 0.320 0.402 0.926 0.717
35 6.2 8.7 8.0 782 83.4 0.132 0.362 0.437 0.766  0.799
40 5.7 8.4 8.2 79.5 835 0.426 0.331 0.496 0.935  0.827
45 52 8.0 8.5 80.2 835 0.136 0.323 0.502 0.955 0.819
50 5.0 7.7 9.4 81.1 829 0.220 0.301 0.379 0.932  0.440
55 4.8 7.6 10.4 81.9 82.0 0.235 0.264 0.747 0.800  0.666
60 4.7 7.5 11.5 82.6 81.0 0.304 0.214 1.10 1.07  0.991
75 4.6 7.2 13.2 83.5 79.7 0.283 0.082 1.54 112 146
90 4.5 6.7 14.9 844 78.4 0.275 0.167 1.64 120 148
105 4.4 6.5 17.1 85.1 76.4 0.298 0.219 1.51 112 136
120 4.2 6.1 20.1 859 738 0.306 0.213 0.752 125  0.784
180 3.9 5.7 21.1 86.1 732 0.302 0.106 0.771 1.18  0.729
240 3.9 5.5 21.5 86.6 73.0 0.307 0.186 0.512 1.01  0.333
300 4.0 52 22.0 86.8 72.8 0.367 0.160 0.490 1.06  0.337
360 3.7 5.0 22.5 87.0 725 0.396 0.165 0.505 1.09  0.348
420 3.7 5.0 22.6 873 724 0.411 0.196 0.522 1.05  0.327
480 3.9 49 23.3 87.6 718 0.529 0.181 0.642 1.01  0.498
540 3.9 49 23.8 88.1 713 0.569 0.178 0.570 1.09  0.438
720 3.7 49 24.1 88.5 71.0 0.419 0.229 0.788 1.15  0.632
1440 3.6 4.4 25.9 88.9 69.7 0.472 0.412 1.05 0.891 1.25

*SE = Standard error.
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Time  (n) (k) (n) (k)
(min) SE SE
5 1.53 0.638 0.071 0.007
10 1.79 0.710 0.049 0.005
15 2.15 0.740 0.032 0.004
20 2.30 0.758 0.027 0.005
25 2.36 0.766 0.036 0.003
30 2.46 0.769 0.028 0.005
35 2.53 0.772 0.020 0.004
40 2.57 0.774 0.026 0.004
45 2.57 0.775 0.028 0.003
50 2.60 0.775 0.025 0.003
55 2.61 0.776 0.019 0.004
60 2.63 0.775 0.030 0.004
75 2.65 0.774 0.037 0.003
90 2.66 0.772 0.043 0.003
105 2.67 0.770 0.040 0.004
120 2.67 0.769 0.048 0.005
180 2.66 0.769 0.044 0.004
240 2.68 0.766 0.038 0.004
300 2.67 0.763 0.041 0.004
360 2.67 0.764 0.043 0.005
420 2.68 0.763 0.039 0.005
480 2.69 0.761 0.040 0.005
540 2.71 0.760 0.043 0.005
720 2.72 0.763 0.048 0.004
1440 2.71 0.758 0.050 0.001
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Table S6. Time variation of racemic 1, PdPy*,(OTf),, Py*, Pdsls(OTf);2, and Int and (a)—(c) of the
average composition of Int, Pd(x1(nPy*(o, and the ((n), (k)) values for the self-assembly of the
Pde1%4(OT1);;, capsule from racemic 1 and PdPy*4(OTf), in CD3;NO,/CD,Cl, (v/v =4/1) at 298 K ([1]o = 2.2

mM) (run 1).

Time  [PdPy*,]* 1 [Pdelg]*"  Py*  Int (a) (b) (c) (n) (k)
(min) (%) (%) (%) () (%)

0 100 100 0 0 0 - - - - -

5 32.4 20.8 5.0 39.9 742 0200 0315 0354 141  0.633
10 18.9 14.6 5.9 531 795 0240 0338 0356 1.78  0.709
15 12.3 12.0 7.2 63.4 80.8 0257 0344 0310 2.09 0.747
20 9.5 10.8 8.1 69.1  81.1 0263 0345 0272 226 0.762
25 7.5 9.9 8.2 70.9 819 0269 0348 0276 229  0.771
30 6.3 9.4 8.5 74.1 822 0272 0349 0249 240  0.778
35 6.0 9.3 8.8 77.0 819 0272 0348 0217 250  0.781
40 5.4 8.9 9.0 77.9 821 0273 0349 0212 252  0.782
45 5.0 8.5 9.4 784 821 0273 0349 0211 252  0.781
50 4.7 8.2 9.8 79.6 820 0273 0349 0200 255 0.782
55 4.4 8.0 10.4 80.9 81.6 0272 0347 0.187 259  0.783
60 4.3 7.8 11.6 80.9 806 0268 0342 0.189 258  0.783
75 4.1 7.2 13.0 81.6 797 0264 0339 0.183 258  0.779
90 4.0 6.7 15.8 824 774 0256 0329 0.174 258  0.777
105 3.8 6.6 18.4 83.1 750 0248 0319 0.167 259  0.778
120 3.6 6.3 21.5 83.6 723 0239 0307 0.164 258  0.778
180 3.4 5.8 21.5 840 727 0240 0309 0.160 258  0.775
240 3.3 5.5 21.5 84.8 729 0240 0310 0.152 2.60 0.773
300 3.3 5.3 22.0 84.8 727 0238 0309 0152 259  0.771
360 3.0 5.0 22.3 849 727 0238 0309 0.155 258  0.771
420 2.9 5.1 22.3 853 725 0238 0308 0.150 2.60 0.773
480 2.9 4.9 22.7 856 724 0237 0308 0.146 2.61  0.770
540 2.9 4.9 23.2 860 720 0236 0306 0141 2.62  0.771
720 2.9 4.8 23.3 862 719 0235 0305 0.139 263 0.770

1440 2.7 3.6 24.6 87.1 718 0232 0305 0.130 2.61  0.759
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Table S7. Time variation of racemic 1, PdPy*,(OTf),, Py*, Pdsls(OTf)2, and Int and (a)—(c) of the
average composition of Int, Pd(x1(nPy*(o, and the ((n), (k)) values for the self-assembly of the
Pde1%4(OT1);;, capsule from racemic 1 and PdPy*4(OTf), in CD3;NO,/CD,Cl, (v/v =4/1) at 298 K ([1]o = 2.2

mM) (run 2).

Time  [PdPy*,]* 1 [Pdelg]"  Py*  Int (a) (b) (c) (n) (k)
(min) (%) (%) (%) () (%)

0 100 100 0 0 0 - - - - -

5 25.8 15.5 4.9 489 79.6 0221 0338 0322 166  0.652
10 15.6 12.3 5.7 522 821 0251 0349 0410 1.70  0.720
15 12.1 11.1 6.8 66.9 821 0259 0349 0268 220 0.741
20 8.7 10.2 7.3 72.0 825 0268 0351 0246 235  0.763
25 7.8 9.6 7.5 73.0 829 0270 0352 0244 237  0.766
30 6.8 9.0 7.7 76.7 832 0272 0354 0211 248  0.770
35 6.4 8.6 8.0 77.8 835 0273 0355 0201 251  0.769
40 6.6 8.5 8.2 79.5 834 0272 0354 0178 257  0.767
45 5.5 8.1 8.4 80.4 835 0275 0355 0180 259  0.774
50 5.4 7.9 8.6 81.0 835 0274 0355 0.173 2,60 0.772
55 5.2 7.5 9.1 81.3 833 0273 0354 0173 2,60 0.771
60 5.3 7.5 9.6 823 829 0271 0352 0159 2.63 0.770
75 5.1 7.3 10.6 834 822 0269 0349 0.147 2.66  0.770
90 4.9 7.0 11.7 842 813 0266 0345 0.139 2.68  0.769
105 4.8 6.7 14.1 85.1 792 0259 0336 0129 2.69  0.769
120 4.4 6.3 18.9 86.1 749 0244 0318 0.120 270  0.768
180 3.7 5.7 19.6 862 747 0244 0317 0128 2.68  0.770
240 4.1 5.8 20.6 869 736 0240 0313  0.115 270  0.767
300 4.4 5.5 21.1 87.0 734 0237 0312 0109 2.69 0.761
360 3.9 5.3 21.7 874 730 0237 0310 0110 270  0.764
420 42 52 21.9 879 729 0235 0310 0101 272  0.760
480 4.7 52 22.7 882 721 0231 0306 0.09 273  0.755
540 4.9 52 23.3 886 715 0229 0304 0.084 274 0.754
720 4.3 5.3 23.3 89.3 714 0231 0303 0081 277 0.761

1440 43 5.0 25.2 89.6 698 0225 0297 0.077 277 0.757
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Table S8. Time variation of racemic 1, PdPy*,(OTf),, Py*, Pdsls(OTf);2, and Int and (a)—(c) of the
average composition of Int, Pd(x1(nPy*(o, and the ((n), (k)) values for the self-assembly of the
Pde1%4(OT1);;, capsule from racemic 1 and PdPy*4(OTf), in CD3;NO,/CD,Cl, (v/v =4/1) at 298 K ([1]o = 2.2

mM) (run 3).

Time  [PdPy*,]* 1 [Pdelg]"  Py*  Int (a) (b) (c) (n) (k)
(min) (%) (%) (%) () (%)

0 100 100 0 0 0 - - - — -

5 27.4 14.2 4.8 455 81.1 0221 0351 0353 151  0.628
10 16.2 10.8 5.4 577 837 0255 0363 0339 1.87  0.701
15 11.5 9.6 6.6 66.9 83.8 0266 0363 0281 216  0.733
20 9.2 9.0 6.8 714 843 0273 0365 0252 230 0.748
25 7.6 8.7 6.9 749 844 0278 0366 0228 242  0.760
30 7.1 8.3 7.1 77.1 846 0279 0367 0205 248  0.760
35 6.2 8.1 7.3 79.6 847 0281 0367 0.184 256  0.766
40 5.2 7.8 7.3 812 849 0284 0368 0.177 2.61  0.773
45 5.1 7.4 7.6 81.6 850 0284 0368 0173 261  0.770
50 4.9 7.2 9.7 82.8 832 0278 0360 0.160 2.64  0.771
55 4.7 7.1 11.7 83.5 812 0272 0352 0.154 265 0.773
60 4.6 7.1 13.4 846 79.6 0267 0345 0.140 2.69  0.773
75 4.6 7.0 15.9 854 771 0258 0334 0.129 271 0.773
90 4.6 6.4 17.2 86.5 764 0254 0331 0116 272  0.768
105 4.6 6.0 18.8 870 752 0249 0326 0110 272  0.765
120 4.5 5.6 20.1 87.9 743 0245 0322 0.098 274  0.761
180 4.4 5.5 22.2 88.1 723 0239 0313  0.097 274 0.761
240 43 5.1 22.4 882 725 0238 0314  0.097 273  0.758
300 4.3 4.9 22.8 88.5 723 0237 0313  0.094 273  0.757
360 4.3 4.8 23.4 886 718 0235 0311 0092 272 0.755
420 4.1 4.6 23.6 88.8 718 0235 0311 0093 272  0.755
480 4.0 4.6 24.6 889 708 0232 0307 0.092 273  0.756
540 4.0 4.6 24.9 89.8 705 0231 0305 0.082 276  0.757
720 3.9 4.5 25.7 89.9 698 0229 0302 0.080 276  0.757

1440 3.7 4.5 28.0 90.0 67.5 0222 0292 0082 275 0.759
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ESI-TOF mass study of the self-assembly of the Pds13(OTf),, capsule

Time-dependent ESI-TOF mass spectra were measured to investigate the intermediates. The self-assembly of
Pds15(OTf);, from 1 (1* or racemic 1) (1.2 pmol, [1]p = 2.2 mM) and PdPy*,(OTf), (0.9 pmol) in
CH;NO,/CH,Cl, (ca. 550 pL) at 298 K was carried out in the same way as monitoring the self-assembly of
the Pd¢ls(OTf);, capsule (see: section “Procedure for Monitoring the Self-Assembly Process of the
Pd¢15(OTH);, capsule”). At each time, 50 uL. of the reaction mixture was taken, diluted with CH;NO, (500
uL), filtered through a membrane filter (pore size: 0.20 um), and injected to the mass spectrometer with 5
puL/min flow rate to obtain ESI-TOF mass spectra, which are shown in Figure S2 for the self-assembly from
1* and in Figure S3 for the self-assembly from racemic 1. The time evolution of the species is summarized in
Table 1 for the self-assembly from 1* and in Table S9 for the self-assembly from racemic 1.

Table S9. The time evolution of the species for the self-assembly of the Pd¢lg capsule from racemic 1 and
PdPy*,(0Tf), in CD3;NO; and CD,Cl, (v/v =4/1) at 298 K.
5 min 10 min 30 min 60 min 120 min 180 min 360 min
(1,1,0)° (1,1,0) (1,1,0) (1,1,0) (1,1,0) (1,1,0) (1,1,0)
(1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1)
(1,1,2) (1,1,2) (1,1,2) (1,1,2) (1,1,2) (1,1,2) (1,1,2)
(1,2,0) (1,2,0) (1,2,0) (1,2,0) (1,2,0) (1,2,0) (1,2,0)
(2,2,0) (2,2,0) (2,2,0) (2,2,0) (2,2,0) (2,2,0) (2,2,0)
(2,3,0) (2,3,0) (2,3,0) (2,3,0) (2,3,0)
(3,8,3) (3,8,3) (3,8,3) (3,8,3) (3,8,3) (3,8,3)
(6,8,0) (6,8,0) (6,8,0) (6,8,0) (6,8,0) (6,8,0)

“Underlines indicate the species whose Pd(IT) ion(s) is/are coordinately unsaturated.
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Figure S2. (a) Time-dependent ESI-TOF mass spectra of the reaction mixture for the self-assembly of the
Pds1*5(OTHf), capsule from 1* and PdPy*4(OTf),. (b) Magnified ESI-TOF mass spectra of (a) (m/z 500-1300). (c)
Magnified ESI-TOF mass spectra of (a) (m/z 1300-2000). (d)—(q) Magnified ESI-TOF mass spectra for the region of
[Pd1*Py*,]*" (d); [1*H, — COPy]" and [1*'H — COPy]" (e); [Pd1,Py*,(OTHI" (); [1%'H]" (g); [Pd1,]*" (h);
[Pds1s(OTa]™ and [Pdgl*s(OTH;(NO)I™ (i) [PA1*(OTH]" and [Pdy1*OTHI"" (j); [Pdel*s(OTHs]"" and
[Pde1*5(OTN4(NO3)]™" (k); [Pds1*sPy*3]°" (1); [Pds1#5(OTf)]*" and [Pdgl*5(OTHs(NO3)]°"  (m); [Pd1*3(0TH),]*" (n);
[Pdg1#5(OT1);]"" and [Pdg1*s(OTHs(NO3)]’" (0); [PA1*,(OTH]" (p); [Pds1*s(OTHs]" (q).
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Figure S3. (a) Time-dependent ESI-TOF mass spectra of the reaction mixture for the self-assembly of the
Pde1g(OTH);;, capsule from racemic 1 and PdPy*,(OTf),. (b) Magnified ESI-TOF mass spectra of (a) (m/z 500—1300).
(c) Magnified ESI-TOF mass spectra of (a) (m/z 1300-2000). (d)—(n) Magnified ESI-TOF mass spectra for the region of
[PdIPy*,]*" (d); [1'H, — COPy]" and [I'H - COPy]" (e); [1'H]" (f); [Pd1(OTNH]" and [Pd15(OTN,]*" (g);
[Pds15(OTDs]"™ (h); [Pds1sPy*s]*" (0); [PAIPY*(OTN]" (j); [Pdels(OTH]" (K); [Pda15(OTH,]*" (1); [Pdels(OTH;I™" (m);
[Pd1(OTD]" (n).
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