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Scheme S1. Synthesis of the bis-urea benzophenone macrocycle (host 1). Reagents and
Conditions: 4,4-dimethylbenzophenone was reacted with N-bromosuccinimide (NBS) and 2,2°-
azobis(isobutyronitrile) (AIBN) in CCly to produce 4,4’-bis(bromomethyl) benzophenone. This
was then reacted with triazinanone and NaH in refluxing THF to give the cyclized product. The
protected macrocycle was deprotected in an acidic diethanol amine aqueous/methanol mixture to

yield the desired bis-urea benzophenone macrocycle (1).
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Figure S1. '"H NMR (300 MHz, CDCls) of 4,4’-bis(bromomethyl) benzophenone.
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Figure S2. BC NMR (75 MHz, CDCls) of 4,4°-bis(bromomethyl) benzophenone.
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Figure S3. "H NMR (300 MHz, CDCls) of protected bis-urea macrocycle.
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Figure S4. °C NMR (75 MHz, CDCl;) of protected bis-urea macrocycle.
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Figure S5. "H NMR (300 MHz, 8,-DMSO) of benzophenone bis-urea macrocycle (host 1).
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Figure S6. C-NMR (75 MHz, 8;-DMSO) of benzophenone bis-urea macrocycle (host 1).

Phosphorescence study of Host 1
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Figure S7. Absorption and emission spectra of benzophenone (DMSO).
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Figure S8. Absorption and emission spectra of macrocycle 1 (DMSO).

Quantum yield solid-state study:
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Figure S9. Emission spectra of host 1 and benzophenone powder samples taken in the Quata-¢

integrating sphere.
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Lifetime studies:

Steady-state emmision taken on time-resolved TCSPC apparatus
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Figure S10. Comparison of the steady-state emission spectra of benzophenone and host 1

(TCSPC).
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Figure S11. Phosphorescence decay of benzophenone.
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Phosphorescence decay of host 1
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Figure 12. Phosphorescence decay of host 1 (400-640 nm).
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Figure S13. Phosphorescence decay of host 1 (5 ns and 20 ns scale).
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Table S1. Values of the time constants (z;) and normalized (to 1) pre-exponential factors (4; ) of
the multi-exponential function fitting the emission transients of solid-state host 1 at room

temperature. The excitation wavelength was 372 nm.

Timescale 1'1,1 A2 o2 A, T3 Aj ™ Ay Tav,
ns ns ns ns ns
20 ns 0.036 2'6 033 0.14 1.0 (1)'2 4.3 (1)'0 0.32
5ns 0.11 2'5 0.62 0.27 1.31 (7)'1 0.46

'The fit quality was inspected using the weighted residuals, and the values of %> which in all
cases was < 1.1.

*All amplitudes are normalized in a following way: z Ai=1
i=1

Singlet oxygen photoluminescence study:
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Figure S14. a) The absorption spectra of host 1 crystal suspension showing a Amax 0f 345 nm. b)

The near IR emission spectra of singlet oxygen produced from the excitation of the host 1

crystals at Amax.
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Determination of guest loading:

Thermogravimetric analysis (TGA):
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Figure S15. TGA desorption of 2-methyl-2-butene.
The host 1:guest ratios were calculated using the following formula:

. moles guest
Molar ratio host 1: guest = —————
moles host 1

final mass
Moles host 1 =

molecular weight of host 1

A mass

Mol t=
016S BUESt = VMoelcular weight guest
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Table S2: Absorption of guests by host 1 as determined by TGA experiments.

Loading Loading
Alkene (host:guest)” Guest (host:guest)”
2-methyl-2-butene cumene (isopropyl benzene)
)\/ 3.0:1 5.6:1
NS
2,3-dimethy1-2-butene hex-5-enenitrile
S 4.0:1 I~ 5:1
SN
3-methyl-2-buten-1-ol cyclohexadiene
Y\’o” 4.0:1 @ 2:1
2-methyl-2-pentene Divinyl benzene
5.0:1 \/@& 3.5:1
s~ S
trans-2-pentene o-methyl styrene
/§E\ 2.7:1 : A 3:1
4-methyl-2-pentene -methyl styrene
2.5:1

/k/\ 6.5:1 ©/§/

* all host:guest ratios are an average of at least 3 separate loading experiments.
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Figure $16. '"H-NMR (400 MHz, 8,-DMSO) of host 1+2-2methyl-2-butene complex.
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Figure S17. "H-NMR (400 MHz, 8,-DMSO) of host 1ecumene complex.

The host 1:guest ratios were calculated using the following formulas:

Int " H = peak intergal
ntegration per H = umber H

. ave integral per H guest
molar ration host 1: guest = -
average integral per H host 1
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Table S3: Molar ratios of host 1:guest by NMR

Loading

Alkene (host:guest)’

Guest

Loading
(host:guest)”

2-methyl-2-butene cumene (isopropyl benzene)

)v 3.0:1

2,3-dimethy1-2-butene hex-5-enenitrile
4.5:1 X
N \/\/\\\N
3-methyl-2-buten-1-ol cyclohexadiene
4.0:1 @
ﬁ&\,OH
2-methyl-2-pentene Divinyl benzene

5.2:1
)%/\ %/[D/§

a-methyl styrene

trans-2-pentene 271
AR [ j N

4-methyl-2-pentene B-methyl 3yrene

)\/\ 6.8:1 ©/\/

5.6:1

5.8:1

2.2:1

3.9:1

3.6:1

2.8:1

* all host:guest ratios are an average of at least 3 separate loading experiments.
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PXRD of Host 1 and inclusion complex:
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Figure S18. Comparison of PXRD patterns of host 1, host 12-methyl-2-butene, host 13-
methyl-2-butene-1-ol, and host 1scumene.
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Figure S19. Comparison of simulated and experimental host 1*DMSO PXRD patterns.
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Figure S20. PXRD pattern of host 1°2-methyl-2-butene.
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Host 1:3-methyl-2-buten-1-ol
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Figure S21. PXRD pattern of host 1+3-methyl-2-buten-1-ol.
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Host 1-DMSO (simulated)
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Figure 22. PXRD pattern of host 1°DMSO (simulated).
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Figure S23. PXRD pattern of host 1°DMSO (experimental).
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Scanning electrom microscopy (SEM): SEM was taken as previously reported.' Freshly
recrystallized assembled host 1 was loaded onto a silicon wafer The image was recorded on a

Quanta 200 SEM with accelerating voltage of 30 kV.

-

Det| HV |[Spot| WD 3 —100.0pm——"——

LFD|30.0kV| 5.0 |10.1 mr

Figure S25. SEM image of the host 1 crystals.

Oxidation General
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Figure S26. GC trace of oxidation products of 2-methyl-2-butene isolated from host 1.
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Figure S27. Mass spectra of oxidation products of 2-methyl-2-butene isolated from host 1.
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Figure S28. GC trace of oxidation products of cumene isolated from host 1.

S24



FLle:MGE3C Ldent:aly_aZ/-3¥U_sY6 Mer Det U.25 Acq: 7-FEB-2013 04:19:16 +6:52 Cal :CAL1125A
% 3

100 105 3.984
90 £3.584
| 80} £3.1m4
| 70 f2.784
603 £2.3:4
s0] 1.984
a0 1.6E4
x .
303 120 L £1.284
203 = 7.883
1
LE o
0. £0.0E0

iy R T S T Ty Ty P o —

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 m/2
File:MG85C Ident:523_529-4B7_454 Mer Def 0.25 Acq: 7-FEB-2013 04:19:16 +8:32 Cal:CALL1125A
1008 118 ~2.4E3

60’ 80 100 120 140 160 180 200 230 240 280 28

Figure S29. Mass spectra of oxidation products of cumene isolated from host 1
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Figure S30. Mass spectra of oxidation products of cumene isolated from host 1
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Figure S31. 'H-NMR (400 MHz, 8,-DMSO) of host 1eoxidation products from 2-methyl-2-
butene.
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Figure $32. Comparison of "H-NMR (300 MHz, §;-AcCN) of oxidation products of 2-methy-2-

butene at 0, 30, 60, 120, and 180 min.
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Figure S33. Comparison of 'H-NMR (300 MHz, §;-AcCN) of oxidation products of 2-methy-2-
butene at 0, 30, 60, 120, and 180 min. The % conversion were determined by the following

equations:

Ave integration of product H

% conversion = - - - -
Ave.int.of starting material + Ave.int.of product

Table S4. % conversion of oxidation of 2-methyl-2-butene as determined by 'H-NMR

Run  Integration Integration Integration Integration Ave Ave peak %
time ofpeak H. ofpeak Hy of peak of peak integration integration conversion
Hm Hiy of 3- of 2-

methyl-2-  methyl-2-
butene-1-  butene

ol
2h 0.29 1.12 1.02 2.44 1.12 0.33 77.2
l1h 0.56 1.62 1.99 .96 0.99 0.67 59.6
30. 0.88 3.35 1.00 2.26 1.07 1.00 51.8
min
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Catalytic study:
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Figure S35. Comparison of GC of oxidation products from suspension of host 1 in

acetonitrile/water mixtures.
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Figure S36. Comparison of EPR spectra of host 1, host 1 after exposure to fluorescent light,

host 1 after exposure to UV light.
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Figure S37. Comparison of EPR spectra of benzophenone, host 1 (ambient conditions), and host

1 (1 h UV exposure).
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030~ EPR spectra of host 1scumene crystals

0.25—.
— host 1*cumene (amb)

0.20—.
1 — host 1*cumene (1hUV)

0.15 1
0.10—.
0.05—.
0.00—. P

-0.05
-0.10

relative intensity (a.u.)

-0.15 1

-0.20
-0.25

-0.30 T T T T T T T T T T T 1
2.06 2.04 2.02 2.00 1.98 1.96 1.94

Field (g-factor)

Figure S38. EPR spectra of host 1ecumene before and after UV irradiation.
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Figure S39. EPR spectra of host 1+2-methyl-2-butene before and after UV irradiation.
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Molar absorptivity of host 1
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Figure S40. Molar absorptivity of host 1 in DMSO
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Figure S41. Molar absorptivity of benzophenone in DMSO.
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Figure S42. PXRD pattern of host 1ecumene.
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Figure S43. IR spectra of host 1.
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Table SS. List of major peaks in the IR spectra before and after UV irradiation.

}hﬁlwmﬂ Host 1 1 h UV irradiation (cm™)

3317 3314

1634 1635

1588 1589

1426 1427

1314 1314

1281 1282

1172 1172

1058 1058

931 931

787 787

749 749

634 634

493 793

465 465

448 448

a) b)
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Figure S44. a) GC trace of isolated products from host 1¢2-methyl-2-butene after irradiation
under argon. b) GC trace of isolated products from host 1ecumene after irradiation under argon.
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