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Experimental

Chlorobenzen¢PhCI) and carbon disulfidg€CS,) weredistilled over BOs under inert conditios
and stored ira long-necked flask undean argon atmosphereli 8 were prepared according &
method reported in the literaturg¢li 3] and further purified by recrystallization from
CH.Cl/n-hexane to give red crigline samplesCgo and C;o were purchased froliChem Fine

Technology Co. LtdTaiwan) and further purified by recrystallization from toluene.

The samples for thecrystallographicanalysesof the complers were obtained by slow
evaporation of the solvén1XCs0).ACS,), was selectedas an examplelt was prepared by slow
evaporation of the mixed solution ®{12.8mg, 2x 10 ®mol) andCeo (5.7mg, 1x 10 °mol) in CS
(7 ml) at room temperatur€RT). After 15 days, the blacklock single crystals wereofmed The
complex was collected by suction, washed withixture of CHCl./petroleumether, then driedn

vacuo(7.3mgwere obtaineg

The X-ray diffraction measuremeswvas carried out on SuperNova (Agilent) type diffractometer.
The crystal structuresf complexes were solved by a direct meth8tR20044] and refined byhe
full-matrix leastsquares method df by means oBHELXL-97 [5]. The calculated positions of the
hydrogen atoms were included in the final refinement. The crystallographic daanamarized in
Table 9 and Table 3. The absorption spectra were measuredolid state by dispersing the
complexesn aKBr pellet, respectivelyFourier transforninfrared €T-IR) spectra (4004000 cm' %)
were recordd ona Thermo Electron CorporatioNicolet Nexus 670 FTR Spectrometewith a
resolution of4 cm' *. The experimental PXRD patterns were collected5at@on aX&ert PRO
(PANalytical) X-ray diffractometer using GU tradiation &= 1.5418 A) with the generator settings
40 kV and40 mA. Themogravimetric analyses (TGA) were conducted on 1090B type thermal

analyzer (DuponEngineering Polymers).
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Table S1:Selectedctrystallographic data for thgpe | cacrystals

7'&:60 8K:60 1'2070 5K:7O
CCDC number
Empirical formula CggH1gN2Ss CgqH12N2Sso Cio0H203% CogH16N4Ss
Formula weight 1359.52 1369.56 1478.65 1481.61
Temperature / K 136(2) 107(10) 150(1) 110(14)
a/ A 0.71073 0.71073 1.54184 1.54184

Crystal size / mrh
Crystal system
space group
alA
b/A
c/A
u/e
b/°
a/°
V/A3
Z
dearc/ g cM®
e/ mm*
20max/ °
Data / restraints /
parameters
GooF
Rl > 24(1)]

wR2

0.08x0.12x0.18
Triclinic
P-1
10.3135(4)
10.3164(6)
13.7643(11)
68.271(7)
86.126(5)
79.343(15)
1336.98(15)
1
1.689
0.398
55.82
4832 /318 /442

1.154
0.0840
0.2130

0.24x0.28%0.35
Triclinic
P-1
10.1099(9)
10.6008(11)
13.3530(17)
67.122(11)
82.300(9)
79.207(8)
1292.2(3)
1
1.760
0.490
57.27
5392/1048/866

1.039
0.0845
0.2069

0.01x0.15%0.17
Triclinic
P1
10.3115(7)
10.6597(7)
14.2727(14)
68.533(8)
88.990(7)
80.494(6)
1438.4(2)
1
1.707
3.39
155.79
6249/ 701/ 817

1.054
0.1163
0.2271

0.05x0.06x0.11
Triclinic
P-1
13.3996(6)
14.3549(7)
15.9348(8)
71.206(4)
87.261(4)
77.386(4)
2830.8(2)
2
1.738
3.469
140.12
10738 /696 / 93

1.149
0.0838
0.2240
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Table &: Selectedtrystallographic data for thgpe Il cocrystals and the exceptional one

1XC40).ACS)), 1ACs0)APhCl 64Cs0).APhCI), 2KC70),APhCl),
CCDC number
empirical formula Cis,H20S10 CiseH205Cl CisdH30N4SCl; Ca2eH285Cl5
formula weight 2230.40 2185.65 2307.21 4270.86
temperature / K 113(2) 291.89(10) 113(2) 113(2)
o/ A 0.71073 0.71073 0.71073 0.71073
crystal sized mm®  0.20x0.20x0.20 0.12x0.15%0.20 0.20%0.20%0.20 0.05x%0.05%0.20
crystal system  Triclinic Triclinic Triclinic Monoclinic
space group  P-1 P-1 P-1 C2/n
alA 10.422(4) 10.4255(7) 10.439(4) 22.859(5)
b/A 10.386(3) 20.8257(19) 10.466(4) 27.904(6)
c/A 21.722(7) 21.2111(11) 42.064(18) 26.409(6)
are 73.300(16) 101.302(6) 83.276(15) 90
b/° 73.605(16) 101.293(5) 83.192(15) 92.808(5)
al’ 78.378(19) 100.743(6) 79.164(17) 90
V/A3 2142.0(13) 4310.0(6) 4461.0(3) 16825.0(7)
4 1 2 2 4
Oearc/ O cm?® 1.729 1.684 1.718 1.686
g/ mm* 0.380 0.313 0.337 0.223
20 ax! ° 52.04 57.94 52.05 52.05
Data / restraints / 8341/ 515/ 720 19916 /1002 / 1387 13413 /1040/1438 16564 /1032/1534
parameters
GooF 1.071 1.896 1.092 1.085
R[> 20(1)] 0.1067 0.1826 0.1195 0.0856
wR2 0.2238 0.3598 0.2620 0.1793
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Crystal structures

Figure S1: Crystal structure 0BA g projected along the crystallograpkiaxis. The Gy molecules

are dewn in spacefill style and the hydrogen atoms omitted for clarity.
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Figure S2: Crystalstructure oBA g projected along the crystallographiexis. The Go molecules

are dewn in spacefill style and the hydrogen atoms omitted for clarity.
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Figure S3: Crystal structure 05A & projected along the crystallograplii@xis. The Gy molecuks

are dewn in spacefill style and the hydrogen atoms omitted for clarity.
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Figure S4 The unit cellcontents of7foCgo viewed along the short axis @f The hydrogen atoms
areomitted for clarity.The complexcrystallizesin the triclinic space group-1, and the asymmetric
unit contains on& and one G The central TTF core onis nearlyplanar.The phenyl groupsral
the 2pyridyl groupsare disordered.Thus it is difficult to distinguish the phenyl and@ridyl

groupsby the singlecrystal structure analysis.
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Figure S5: Intermolecular atomic short contacts (blue and black dashed lines ®rafd CC
contacts respectively, in unit of A) betwetkre central core of7 and Go in 7A &. The grey, blue
and green balls represent carbaitrogen and sulfur atomeespectively, and the hydrogen atoms

are omitted for clarity.
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Figure S6: Crystal structure of7A g projected along the crystallographic-axis. The
centreto-centre distances between neighboriggr@olecules along the- andb-axes are 10.31 and
10.32 A respectively. Theggmolecules arelrawnin spacefill style and the hydrogen atoare

omitted for clarity.
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Figure S7: Crystal structure offA g projected along the crystallographéeaxis with hydrogen

atoms omitted foclarity. The Gy molecules are dwn in spacefill style.
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Figure S8: Crystal structure ofA & projected along the crystallograptiiexis. The G molecules

are dewn in spacefill style and the hydrogen ataamsomitted for clarity.
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Figure S9: The Cso molecules arrangeentin the ab-planein complex7A . The centeto-center

respectively.

distances betweenggmolecules along- andb-axis are 10.34 and 10.31A
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Figure S10: The unit cell contents 010C7o viewed along the short axis df The complex
crystallizesin the triclinic space groupl, and the asymmetric unit contains dnenoleculeand
one Gomolecule The central TTF core ohis nearly planarThe long axis of gand1 are almost

parallelto each other. The hydrogen atoame omitted for clarity.
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Figure Sl11: Encapsulation of & in 1A @. The blue and black dashed lines indicate the
intermolecular €S and CC contacts betweethe central core ofl and Go, respectively. The iGCC

atomic short contacts are also observed betwthe arylsubstituentsind Go: 3.22 to 3.36 A. The

grey and green balls represent carbon and sulfur atoms respectively, and the hydrogen atoms are

omitted for clarity.
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Figure S12: Crystal structure oflA @ projected along the crystallographic-axis. The
centreto-centre distances between neighboringr@olecules along the- andb-axes are 10.31 and
10.66 A respectively. The @ molecules arelrawnin spacefill style and the hydrogen atoare

omitted for clarity.
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Figure S13: Crystal structureof 1A @ projected along the crystallograph&axis. The Gy

molecules arerawnin spacefill style and the hydrogen atoansomitted for clarity.
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Figure S14: Crystal structure oflA @ projected along the crystallographizaxis. The Gy

molecules ardrawnin spacefill style and the hydrogen atoansomitted for clarity.
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Figure S15: The Go molecules arrangeentin theab-plane in compledA &. The centeto-center
distances between;gmolecules along- andb-axis are 10.34 and 10.6&, respetively.
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Figure S16: Crystal structure o14Cs0).ACS), projected along the crystallograplieaxis where
A andB represent two kinds of C60 molecules as described in the maiff bexGo molecules are

drawnin spacefill styleand the hydrogen ates and Csmoleculesareomitted for clarity.
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Figure S17: Crystal structure ofA (sgBA ( £»Brojected along the crystallograpi@xis The Go

molecules arerawnin spacefill style and the hydrogen atoansomitted for clarity.
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Figure S18: Encagsulation of Gy molecules A andB) by 1 molecules inlACso),AhCL The black
and bluedashed lines indicate the intermoleculdaiC&nd G S atomic short contacts between the

and G respectivelyThe hydrogen atoms are omitted for clarity.
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Figure S19: Encapsulation of g molecules € andD) by 1 molecules and solvent molecule PhCI

in 14Cs0).hCL The black dashed lines indicate the intermoleculia® @tomic short contacts
between thd and Go. The atomic close contacts were also observed bettheeRhCl molecules

and Go molecules. For molecul€, short contacts with PhCl molecules are observed: tWwG C
contacts (3.308.35 A). For molecul®, short contacts between it and PhCl molecules are observed:

four Ci C contacts (2.88.33 A). The hydrogeatoms are omitted for clarity.
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Figure S20: Crystal structure o1XCe0),A2hClprojected along the crystallograpli@xis The Go

molecules ar@lrawnin spacefill style and the hydrogen atonasmd solvent moleculegre omitted

for clarity.

Figure S21: Crystal structure o1XCs0)#hClprojected along the crystallograpliieaxis The Go

molecules arelrawnin spacefill style and the hydrogen atonasd solvent moleculegre omitted

for clarity.
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Figure S22: Crystal structure o14Cgo).APhClprojectal along the crystallographa-axis The Go

molecules arelrawnin spacefill style andthe hydrogen atomand solvent moleculegre omitted

for clarity.
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Figure S2: Arrangenent ofCgo moleculesC andD in theab-plane in compledA (¢d2A P h C |
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6A (sdBA ( P hobyktallizesin the triclinic space group-1, and the asymmetric unit contains one

molecule6, two Gso moleculesand two PhCI molecuse The central TF core on6 is in boat

conformation

a)

Figure S25: Encapsulation of g molecules A andB) by 6 and solvent PhCl iBACso).APhCl). a)

A is encapsulated by founolecules6; b) two B molecules acted as dimer through twoCC
interactions(3.36 A) and thalimer is surrounded by twé and six PhCl molecules. The blue and
black dashed lines indicated the intermolecul&aSGnd CC contacts betweef and Go in

6A (sdBA ( P B @$pctively. For moleculB, short contacts with PhCl molecules are observed:
fourteen G C contacts (3.20 to 3.38 A). The hydrogen atoms are omitted for clarity.
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Figure S26: Crystal structure 064Cs0).APhCI) projected along the crystallograptaeaxis. The

Cso molecules ardrawnin spacefill style and the hydrogen atoansomitted for clarity.
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Figure S27: Crystal structure 064Cs0).APhCI) projected along the crystallographieaxis. The

Cso molecules ardrawnin spacefill style and the hydrogen atoansomitted for clarity.
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Figure S2: The Gy molecules arrangi the ab-plane in compleA (sdzA ( P h & THe A on
theab-plane; b) théB on theab-plane.
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Figure S30: The G molecules are arranged as thdd¥mensional networkstructure in
2:(C70)4:(PhCl). In order to explained that, we pAtandB (violet and grey, respectively) in the
core and discustshe arrangement oB and A, respectively. The adjacent;{Cmolecules are
distributed as slant four cones. a) @ieC contactsbetween coré and adjacenB are range from

3.20 to 3.38 A; b) the distances of contacts betveeesB and adjacenh are same as a).
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Figure S31: Crystal structure o2XC;0)sAPhCI) projected along the crystallograptaeaxis. The

Czomolecules ardrawnin spacefill style and the hydrogen atoansomitted for clarity.
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Figure S2: Crystal structure 0PAC.0)4sAPhCI) projected along the crystallograptieaxis. The

Czomolecules ardrawnin spacefill style and the hydrogen atoansomitted forclarity.
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Figure S33: Crystal structure 0RXC,0)sAPhCI) projected along the crystallographieaxis The

Czomolecules ardrawnin spacefill style and the hydrogen atoansomitted for clarity.
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IR Spectra
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Figure S34: IR spectra obA g along with those 05 and G, for comparison (in KBr). The black

dashed lines are guides for the eye.

S36



Figure S35: IR spectra of7A g along with those of and G for comparison (in KBr). The black

dashed lines are guides for the eye.
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