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Experimental

Photooxidation details:

A CH,Cl, / MeOH (9:1, v/v) mixed solvent containing DHN (2.0 X 10* M) and triplet photosensitizer (10 mol % vs.
DHN) was put into a two neck round bottom flask (25 mL), and O, was bubbled through the solution for 10 min. The
solution was then irradiated using a 35 W xenon lamp through a cut off filter (0.72 M NaNO, aqueous solution, which is
transparent for light with wavelength A > 385 nm). UV-vis absorption spectra were recorded at intervals of 2-5 min. The
DHN consumption was monitored by the decrease of the UV absorption at 301 nm, and the concentration of DHN was
calculated based on its molar extinction coefficient (&€= 7664 M! cm™). On the other hand, the Juglone production was
monitored by an increase in the absorption at 427 nm. The concentration of Juglone was calculated by using its molar
extinction coefficient (6=3811 M cm at 427 nm), and the yield of Juglone was obtained by dividing the concentration
of Juglone with the initial concentration of DHN.> The photostability experiments were carried out using the same

method except without the substrate DHN (for the sensitizers).
DFT calculations.
The density functional theory (DFT) calculations were used for optimization of the triplet states. The spin density

surfaces of the complexes were calculated based on the optimized triplet state geometries. All the calculations were

performed with Gaussian 09W.
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Synthesis details
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Scheme 1. To be continued on the next page.
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Scheme 1. As continued from the previous page. Synthesis route of target molecules PBI-Cgo /PBL i) 2-ethylhexylamine,
imidazole, argon atmosphere, 160 °C, 6 h, 77 %; ii) chloroform, room temperature, 48 h, 22 % iii) Na,COs,
2-methoxyethanol/ water (3/1, v/v), Pd(PPhs)4, 100 °C, 8 h, 72 % iv) creatine, Cso, toluene, reflux, 20 h, 12% v) Na,CO;,
2-methoxyethanol/ water (3/1,v/v), Pd(PPhs),, 100 °C, 8 h, 41%; Synthesis route of target molecules NPBI-Cqo/NPBL. i)
chloroform, 60 °C, 48h, 27 % ii) n-butylamine, room temperature, 8 h, 71 % iii) Na,CO3, 2-methoxyethanol/ water (3/1,
v/v), Pd(PPh;)4, 100 °C, 8h, 40 % iv) creatine, Cgo, toluene, reflux, 20 h, 12 % v) Na,CO3, 2-methoxyethanol/ water (3/1,
v/v), Pd(PPh;)4, 100 °C, 8 h, 35 %.
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Synthesis Procedures:

N,N’-Di-(2-ethylhexan-1-amine)-perylene-3,4,9,10-tetracarboxydianhydride (1)

The mixture of 3,4,9,10-perylenetetracarboxylic dianhydride (2.0 g, 5.1 mmol), imidazole (10.0 g, 146.9 mmol), and
2-ethylhexylamine (3.8 mL, 21.0 mmol) was stirred under argon atmosphere at 160 °C for 6 h. The mixture was cooled and
chloroform was added. The organic layer was washed with water and dried over anhydrous Na,SO,. The solvent was
removed and the residue was purified with column chromatography (silica gel; chloroform) to give 2.4 g (yield: 77 %) of
red solid. '"H NMR (400 MHz, CDCl;) § 8.63 (d, 2H, J = 8.0 Hz), 8.53 (d, 2H, ] = 8.0 Hz), 4.09—4.19 (m, 2H), 1.95-1.98
(m, 1H), 1.39-1.42 (m, 8H), 0.98 (t, 3H, ] = 7.2 Hz), 0.91 (t, 3H, ] = 6.8 Hz). MS (MALDI) calcd for C4H»uN,O4[M ]
614.31, found: 614.50.

N,N’-Di-(2-ethylhexan-1-amine)-1-bromoperylene-3,4,9,10-tetracarboxydianhydride (2)

The mixture of N,N’-di-(2-ethylhexan-1-amine)-perylene-3,4,9,10-tetracarboxydianhydride (2.0 g, 3.3 mmol), bromine
(9.0 mL, 180.0 mmol), and chloroform (50 mL) was stirred at room temperature for 48 h. The mixture was washed with
Na,SO; saturated solution, the organic layer was dried over anhydrous Na,SO4and then removed the solution. The residue
was purified with column chromatography (silica gel; dichloromethane) to give S00 mg (yield: 22 %) of red solid. 'H
NMR (400 MHz, CDCl;) § 9.73 (d, 1H, J = 8.0 Hz), 8.84 (s, 1H), 8.64 (d, 3H, J = 7.2 Hz), 8.52 (d, 2H, ] = 7.6 Hz),
4.07-4.20 (m, 4H), 1.94-1.97 (m, 2H), 1.32-1.42 (m, 16H), 0.90-0.97 (m, 12H). MS (MALDI) [M ]calced for
C4oH41BrN,O4: 692.22; found : 692.45.

N,N’-Di-(2-ethylhexan-1-amine)-[ 1-(4-aldehyde-phenyl)perylene]-3,4,9,10-tetracarboxydianhydri
de (3)

The mixture of compound 2 (200 mg, 0.29 mmol), Na,COj; (100 mg, 0.94 mmol), 4-formylphenylboronic acid (90 mg,
0.60 mmol), Pd(PPh;); (20 mg, 0.08mmol), 2-methoxyethanol (6 mL) and water (2 mL) was stirred under argon
atmosphere at 100 °C for 8 h. After cooled to room temperature, the solvent was removed and the residue was purified with
column chromatography (silica gel; dichloromethane) to give 150 mg (yield: 72 %) of red solid. 'H NMR (400 MHz,
CDCl;) 10.15 (s, 1H), 8.62—8.75 (m, 4H), 8.57 (s, 1H), 8.15 (d, 1H, J = 8.0 Hz), 8.07 (d,2H, ] = 8.0 Hz), 7.78 (d, 1H, ] =
8.0 Hz), 7.71 (d, 2H, J = 8.0 Hz), 4.07—4.19 (m, 4H), 1.91-1.98 (m, 2H), 1.30-1.42 (m, 16H), 0.88—0.97 (m, 12H).
ESI-HRMS ([ C47H46N,O5]*): calcd 718.3407, found 718.3411.

PBI-Cqo

The mixture of compound 3 (50 mg, 0.07 mmol), creatine (21 mg, 0.25mmol), Cs (50 mg, 0.07 mmol) and toluene
(50 mL) was reflux under argon atmosphere at 120 °C for 20 h. After removal of solvent in vacuum, the residue was
purified with column chromatography (silica gel; dichloromethane/methanol, 100/1, v/v) to give 12mg (yield:12 %) of
reddish brown solid. '"H NMR (400 MHz, CDCl;) § 9.89 (s,1H), 8.40 (s,1H), 8.15 (d, 1H, J = 7.6 Hz), 7.76—7.79 (m, 2H),
7.49-7.53 (m, 1H), 7.42-7.46 (m, 3H), 7.28 (t, 1H J = 7.6 Hz), 4.33 (t, 2H, ] = 7.2 Hz) 1.84-1.91 (m, 2H), 1.36-1.46 (m,
2H), 0.96 (t, 3H, J = 7.2 Hz). ESI-HRMS ([ C109H51N304]*): calcd 1465.3880, found 1465.3824.

PBI

The mixture of compound 2 (S0 mg, 0.07 mmol), Na,CO; (25 mg, 0.24mmol), phenylboronic acid (18 mg, 0.15
mmol), Pd(PPh;); (15 mg, 0.07 mmol), 2-methoxyethanol (6 mL) and water (2 mL) was stirred under argon
atmosphere at 100 °C for 8 h. After cooled to room temperature, the solvent was removed and the residue was purified with
column chromatography (silica gel; dichloromethane) to give 20 mg (yield: 41 %) of red solid. 'H NMR (400 MHz,

S5



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

CDCl;) 8.58-8.70 (m, SH), 8.13 (d, 1H, J = 8.0 Hz), 7.84 (d, 1H, ] = 8.0 Hz), 7.47-7.53 (m, SH), 4.08—4.17 (m, 4H),
1.92-1.97 (m, 2H), 1.30-1.41 (m, 16H), 0.88—0.95 (m, 12H). *C NMR (100 MHz, CDCl;/CD;OD) § 163.9, 163.8,
142.6, 141.8, 136.2, 134.8, 134.7, 134.4, 132.5, 131.1, 130.9, 130.5, 130.2, 128.9, 128.8, 128.5, 128.3, 128.0, 127.5, 123.5,
123.3,123.2, 122.7, 122.3, 44.5, 38.1, 30.9, 28.8, 24.2, 23.2, 14.3, 10.8. ES-HRMS ([ C4sH4N,O, + H]*): calcd 691.3536,
found 691.3501.

N,N’-Di-(2-ethylhexan-1-amine)-1,7-dibromoperylene-3,4,9,10-tetracarboxydianhydride (4)

The mixture of N,N’-di-(2-ethylhexan-1-amine)-perylene-3,4,9,10-tetracarboxydianhydride (2.0 g, 3.3 mmol), bromine
(9.0 mL, 180.0 mmol), and chloroform (50 mL) was stirred at 60 °C for 48 h. The mixture was washed with Na,SO;
saturated solution, the organic layer was dried over anhydrous Na,SO4and then removed the solution. The residue was
purified with column chromatography (silica gel; dichloromethane) to give 685 mg (yield: 27 %) of red solid. 'H NMR
(400 M Hz, CDCl;) § 9.50 (d, 2H, ] = 8.0 Hz), 8.93 (s, 1H), 8.71 (d, 2H, ] = 8.4 Hz), 4.12—4.19 (m, 4H), 1.94—1.97 (m,
2H), 1.32-1.42 (m, 16H), 0.90-0.97 (m, 12H). MS (MALDI) [M ](calcd for C4H4Br,N,O4: 770.14; found: 770.11.

N,N’-Di-(2-ethylhexan-1-amine)-1-bromo-7-butylamino-perylene-3,4,9,10-tetracarboxydianhydrid
e(5)

N,N’-Di-(2-ethylhexan-1-amine)-1,7-dibromoperylene-3,4,9,10-tetracarboxydianhydride (500 mg, 0.65 mmol) and
n-butylamine (10 mL) was stirred at room temperature for 8 h, under argon. After remove the solution, the residue was
purified with column chromatography (silica gel; dichloromethane) to give 352 mg (yield: 71%) of green solid. 'H NMR
(400 MHz, CDCl;) § 9.19 (d, 1H, ] = 8.0 Hz), § 8.79 (d, 1H, ] = 8.4 Hz), 8.54 (s, 1H), 8.47 (d, 1H, ] = 8.0 Hz), 8.29 (d,
1H, ] = 8.4 Hz), 8.19 (s, 1H), 4.05—4.14 (m, 4H), 3.53 (t, 2H, ] = 7.2 Hz), 1.84-1.93 (m, 4H), 1.32-1.40 (m, 18H),
0.89—0.98 (m, 15H). MS (MALDI) [M ](calcd for C44HsoBrN;O4: 763.2985; found: 763.3382

N,N’-Di-(2-ethylhexan-1-amine)-[ 1-(4-aldehyde-phenyl)-7-butylamino-perylene]-3,4,9,10-tetracar
boxydianhydride (6)

The mixture of compound § (200 mg, 0.26 mmol), Na,CO; (100 mg, 0.94 mmol), 4-formylphenylboronic acid (90 mg,
0.60 mmol), Pd(PPh;); (20 mg, 0.08 mmol), 2-methoxyethanol (6 mL) and water (2 mL) was stirred under argon
atmosphere at 100 °C for 8 h. After cooled to room temperature, the solvent was removed and the residue was purified with
column chromatography (silica gel; dichloromethane) to give 83 mg (yield: 40 %) of green solid. 'H NMR (400 MHz,
CDCl;) 10.09 (s, 1H), § 8.89 (d, 1H, J = 8.4 Hz), 8.62 (d, 1H, ] = 8.0 Hz), 8.56 (d, 1H, J = 6.4 Hz), 8.23 (s, 1H), 7.96 (d,
2H, ] = 8.4 Hz), 7.88 (d, 1H, ] = 8.4 Hz), 7.61-7.66 (m, 3H), 4.07—4.17 (m, 4H), 3.56 (t,2H, J = 7.2 Hz), 1.82—1.96 (m,
4H), 1.31-1.41 (m, 18H), 0.89—0.94 (m, 15H). ESI-HRMS ([ Cs;Hs¢N305]*): caled 790.4220, found 790.4241.

NPBI-Cqgo

The mixture of compound 6 (50mg, 0.06 mmol), creatine (21mg, 0.25Smmol), Cs (S0mg, 0.07mmol) and SOml toluene
was reflux under argon atmosphere at 120°C for 20h. After removal of solvent in vacuum, the residue was purified with
column chromatography (silica gel; dichloromethane/methanol, 100/1, v/v) to give 11mg (yield:12 %) of blackish green
solid. 1H NMR (400 M Hz, CDCl;) 8.85 (d, 1H, J = 8.0 Hz), 8.59 (d, 2H, J = 8.0 Hz), 8.17 (s, 1H), 7.49-7.56 (m, 6 H),
5.0 (s, 1H), 4.31 (d, 1H, J = 8.8 Hz), 4.12—4.18 (m, 4H), 3.49 (s, 2H), 2.85 (s, 2H), 1.77-1.81 (m, 4H), 1.32—1.40 (m,
18H), 0.89-0.96 (m, 15H). ESI-HRMS ([C113HeN404]): caled 1536.4615, found 1536.4718.

NPBI

The mixture of compound $ (50mg, 0.07 mmol), Na,CO; (25mg, 0.24mmol), phenylboronic acid (18mg, 0.15Smmol),
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Pd(PPh;), (15mg, 0.07mmol), 2-methoxyethanol  (6ml) and water (2ml) was stirred under argon atmosphere at 100 °C
for 8 h. After cooled to room temperature, the solvent was removed and the residue was purified with column
chromatography (silica gel; dichloromethane) to give 18 mg (yield: 35 %) of green solid. IH NMR (400 M Hz, CDCl;)
8.71 (d, 1H, J = 8.0 Hz), 8.40 (d, 1H, J = 8.0 Hz), 8.20 (s, 1H), 7.97 (s, 1H), 7.68 (d, 1H, ] = 8.0 Hz), 7.43 (d, 1H, J=8.0
Hz),7.13-7.23 (m, SH), 4.02—4.11 (m, 4H), 3.47 (t, 2H, ] = 6.8 Hz), 1.85-1.90 (m, 4H), 1.32—1.37 (m, 18H), 0.89—0.95

(m, 15H). ESI-HRMS ([ CsoHssN304 + H]*): caled 762.4271, found 762.4211.
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Figure S1. '"H NMR of 1 (CDCl;, 400 MHz).
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Figure $3. 'H NMR of 2 (CDCl;, 400 MHz).
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Figure S5. 'H NMR of 3 (CDCl;, 400 MHz).
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Figure S7. 'H NMR of PBI-Cg (CDCl;, 400 MHz).
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Figure $8. TOF HRMS (ESI) of PBI-Cso.
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Figure §9. 'H NMR of PBI (CDC13, 400 MHZ).
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Figure S10. 13C NMR of PBI (CDC13, 100 MHZ).
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Figure S11. TOF HRMS (ESI) of PBI.
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Figure S12. 'H NMR of 4 (CDCI3, 400 MHZ).
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Figure S14. '"H NMR of § (CDCl;, 400 MHz).
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Figure $16. '"H NMR of 6 (CDCl;, 400 MHz).
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Figure S17. TOF HRMS (ESI) of 6.
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Figure S18. 'H NMR of NPBI-Cg (CDCl;, 400 MHz).
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Figure $22. Transient absorption difference spectra of NPBI-Cg in deaerated toluene at room temperature

after pulsed excitation (Ae = 532 nm). (a) Transient absorption at different delay times.(b)Decay trace at

640 nm, triplet excited state life (tr) is 12.6 us. 20 °C.
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Figure $23. Transient absorption difference spectra of NPBI-Cgo in toluene under air atmosphere at room temperature
after pulsed excitation (Ae = 532 nm). (a) Transient absorption at different delay times. (b) Decay trace at 640 nm, triplet
excited state life (tr) is 0.3 Us. 20 °.
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Figure $24. (a) Absorption spectral change for the photooxidation of DHN using TPP as sensitizer. c [TPP] = 2.0 X 10°
mol L, ¢ [DHN] =2.0 x 10* mol L. (b) The stability of TPP was studied with continuous illumination for 1 hour at the

same condition without DPA.
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Figure $25. (a) Absorption spectral change for the photooxidation of DHN using MB as sensitizer. ¢ [MB] = 2.0 x 10’
mol L7, ¢ [DHN] =2.0 x 10* mol L. (b) The stability of MB was studied with continuous illumination for 1 hour at the

same condition without DPA.
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Figure §26. Plots of In(A/Ao) vs. irradiation time (t) for the photooxidation of DHN using PBI-Ceo, NPBI-Cgo, Cso,

Ir(ppy).(phen), TPP and MB as sensitizers.
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Figure S27. Spin density of the triplet state of NPBI-Cg. Calculated at B3LYP/6-31G(d) level with Gaussian 09W on the
optimized triplet state geometry. Note the alkyl chains were simplified as methyl group, in order to reduce the computation

cost.
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Figure $28. The stability of PBI-Cgo within 1 hour of continues illumination. A CH,CL-CH;OH (9:1) solution
containing PBI-Cgo (2.0x10°M) was irradiated by xenon arc lamp (The light intensity at the photoreactor is13 mW/cm?).
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Figure $29. The stability of NPBI-Cg within 1 hour of continues illumination. A CH,CL-CH;OH (9:1) solution
containing NPBI-Cg (2.0x10°M) was irradiated by xenon lamp (The light intensity at the photoreactor is13 mW/cm?).
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Figure S30. Plots of chemical yield as a function irradiation time for the photooxidation of DHN using complex PBI-Ceo,
NPBI-Cg, Ceo, Ir-2, TPP, MB as sensitizers in CH,CL,-CH3;0H (9:1) solution. c[sensitizer]=2.0x10°M. The light
intensity at the photoreactor is13 mW/cm?

Z-matrix of the optimized triplet state geometry of PBI-Cq,.

(Please note the alkyl chains have been simplified as methyl groups to reduce the computation cost)
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Z-matrix of the optimized triplet state geometry of NPBI-Cqo.

(Please note the alkyl chains have been simplified as methyl groups to reduce the computation cost)

03

@)

OO0 D 00T Oo

2.42699068
1.28288491
2.54045852
2.11842121
1.10224557
0.52581446
2.00504256
-3.29721071
-4.57103699
-5.70633609
-5.61542174
-4.39015865
-3.20758463
-2.59149496
-3.45039713
-4.66315788
-5.89606386
-6.98392554
-6.82946960
-6.77417312
-5.50070940
-4.33197136
-3.11298719
-2.42434179
-1.76944712
-1.81742725
-3.49461892
-2.51137456
-1.57010468
-1.82208592
-1.76567562

0.36181319
-0.42462139
1.01057606
-1.31829402
-1.27969883
-0.36212762
-1.96703750
0.74119584
0.30239081
1.10032428
2.37061973
2.79785783
1.97174390
-0.41696757
-1.59737923
-1.13606154
-1.72333819
0.49053437
2.53992123
3.12573452
3.56782835
3.40855359
2.95643752
2.06572631
0.92797946
-0.32854374
-2.61607306
-2.76824990
-1.48956029
-0.77646505
0.64887906

-1.56509742
-1.44683814
-2.42905947
0.61865272
-0.34839222
-2.22005089
1.48340759
-2.75314764
-3.29323967
-3.15152980
-2.44944243
-1.93351098
-2.09513844
-2.24830656
-2.48484232
-3.12531020
-2.82196568
-2.81902691
-1.67511083
-0.40851620
0.13199529
-0.61524966
0.03303756
-0.88752348
-0.40363085
-1.10876292
-1.55819969
-0.39358287
-0.13728528
1.19117626
1.01888763

S24



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

T T T O zZz I T T OO0 o0na0oa0a00o00oa0n0oannan

-2.41408696
-3.10832884
-4.32219018
-5.49574084
-7.67537939
-7.65781795
-8.42225550
-8.52091065
-7.85326846
-7.05654697
-5.68061728
-5.59335309
-6.81255123
-6.76559495
-7.55666064
-8.36760430
-8.52603801
-7.86335944
-7.16581403
-7.16183223
-5.93979184
-5.87638100
-4.64037218
-4.54532256
-4.37104611
-3.1878713S
-3.27320571
-2.57224439
-3.43214523
-3.49004209
-4.76447727
-4.76815850
-5.94890623
-8.43111816
-7.07588528
-6.96106456
-1.46211468
-0.10722330
-1.34071242
-1.81155170
-0.02357262
-0.19305785
0.00804462
1.02170943
-0.08262164
-0.70087250

1.51429353
2.68668801
2.85400048
3.28463306
1.37710732
0.47927199
0.38993575
-0.87433202
-2.00044897
-1.90652040
-0.25037791
1.19205969
1.64219689
2.66740278
2.56961951
1.45502280
-0.59130322
-1.44551924
-2.61398468
-2.88592368
-3.33345009
273393119
2.30590779
-1.04062822
1.78569742
0.96227171
-0.42723927
-1.30464474
-2.48626383
-3.07136634
-3.47364624
-3.19148096
-2.77765197
0.84777768
-0.89353235
-0.68871893
-3.94494674
-2.17068887
-4.46779647
-4.66822305
-2.56650588
-3.35879856
-3.20509711
-2.84380271
-4.19264851
-2.52797878

1.90701332
1.40058121
2.18027689
1.55841358
-1.90300855
2.61622844
1.45104060
0.74346440
1.22932658
2.44233036
3.65084473
3.48799122
2.84492820
1.89768166
0.68252234
0.46397567
-0.68281193
-1.56652729
-1.05880047
0.30866354
0.95760236
2.26826706
2.76519084
3.47081342
3.16598253
2.99221971
3.13398732
2.22098969
1.98890546
0.74154665
0.21128090
-1.21165513
-1.83817904
-0.85485523
-2.65748973
3.11902010
-0.61177504
-0.14721488
0.34483622
-1.35207588
0.87317515
-0.99643274
-2.43721960
-2.62509236
-2.89971696
-2.93811118

S25



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

T O T o T Oz o T T OO00zOo0O0o0o0onO0oO0xxoaoxnzoononamnaoaczn oD T o000 na0n

6.43954815
5.98383870
7.70529166
6.96214371
8.25491759
8.54701803
8.92914068
7.63940957
6.65919926
5.37062609
4.37253807
3.36651314
9.67620365
6.18196308
7.39600073
8.15506840
5.63770905
9.39576897
10.12451600
11.01006682
3.44565314
4.62300504
5.71790940
4.80410856
9.22844127
10.22929886
5.03336416
7.34643932
8.18907587
3.92298321
7.86274100
9.89005047
9.09341667
10.94915936
7.21787200
9.60013992
8.88359651
10.57906078
9.71484935
6.04892136
5.70388070
5.39920082
4.86827212
6.58420373
3.26898585
4.03060342

-0.57120964
0.78664739
-0.92376965
1.78311213
1.43543049
0.06192201
3.79501304
4.15979021
3.16513320
3.53355724
2.56271551
2.90293710
4.57433122
-2.87191668
-3.24609408
-2.28314770
-3.62355643
-2.64974613
-1.72210800
-2.07389081
0.31415328
121453643
-1.58386076
-1.31695420
247949788
220875474
4.94695202
5.58354537
6.46116568
5.30714811
-4.63852305
-4.03565607
-4.94623031
-4.39679713
-5.49352354
-6.31881197
-6.89634369
-6.31884171
-6.74062466
5.88811741
7.28895093
740555254
7.58944211
7.89144838
-0.54684950
-0.59514139

-0.48738636
-0.39451913
0.08477979
-0.09231321
0.41997636
0.68933048
0.30678637
-0.12217540
-0.32168431
-0.77099543
-0.90085148
-1.12129208
0.40949921
-1.30150923
-0.68952084
-0.00276437
-1.86253204
0.57894367
1.31875890
1.84108471
-0.59822718
-0.67714013
-1.20209967
-1.71298520
0.57191065
0.88194045
-1.02560110
-0.38003957
-0.21756369
-1.40470249

-0.81626068

0.49026742
-0.21061166
0.99801198
-1.41665065

-0.30391856

-0.88346048
-0.78941968
0.69774758
-0.81874544
-1.08176958
-2.12468530
-0.44506344
-0.86991378
0.49908859
127116242

526



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

9.70096427  -0.40317390 145386033
10.40673448 0.43777410 2.31330928
1124272055  -0.02499296 2.65700330

9.72674796 1.15517999 3.40085072

9.34791526 0.46697505 4.17047877
10.43844019 1.84567421 3.86120869

8.89230481 1.73720597 3.01194842

T m om0 @ Z QO

121.531.0981.5
251561.0

3
451571012215
5691.0

6

7
891.0131.5141.0
9101.5161.0
10111.0181.0
11121.5191.0
12131.0221.0
1324 1.0
14151.0262.0
15161.0272.0
1617 1.5

1764 1.066 1.0
18361.066 1.5
19201.5361.0
20211.0461.0
212215351.0
22231.0
23241.0331.5
2425 1.5
25261.5311.0
26291.0
27281.063 1.5
28291.0611.0681.0
29301.069 1.0
30311.5592.0
31321.5
32331.0571.0
33341.0
34351.5561.0
35451.0

3665 1.5
37381.5441.0671.0
38391.0471.0

S27



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

39401.5481.0
40411.0511.0
41531.0671.5
42431.0551.5671.0
43441.0561.5
444515

45461.0

4647 1.5

47651.0
48491.5651.0
49501.0661.0
50511.5641.0
51521.0
52531.0621.5
535415
54551.0601.0

5558 1.0

5657 1.0

5758 1.5

5859 1.0

59601.0

60612.0

61621.5

62631.0

63641.5

64

65

66

67
68701.0711.0731.0
69721.0731.0

70

71

72

7374 1.0
74751.0761.077 1.0
75

76

77
78791.5801.5100 1.5
79811.5991.0
80831.5931.5
81821.5861.5
828315102 1.5
83124 1.5
84851.5901.01022.0

528



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

85861.51051.0
8687 1.5
87881.51041.0
88891.0991.5

89

90
91921.5941.01002.0
92931.5108 1.0
9395 1.5

94

95961.5109 1.0
9697 1.0124 2.0
97

98991.0122 1.5
99

100101 1.0

101

102 103 1.0

103

104 1072.0117 1.0
1051062.0117 1.0
106

107

108 1101.01122.0
1091101.01112.0
110113 1.0

111

112
1131141.01151.0116 1.0
114

118

116

117118 1.0
1181191.01201.0121 1.0
119

120

121

122123 1.0

123

124125 1.0
1251261.0127 1.0
126

127128 1.01291.0130 1.0
128

129

130

S29




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


