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Materials and Methods

8-aminoquinoline was purchased from Aladdin andfiedr by column chromatography, other
commercial materials (Alfa Aesar, Aladdin, J&K CHeat LTD., Beijing Ouhe Technology
Co.Ltd.) were used without further purification. | Aolvents were analytical grade. @b,
MeCN, MeOH, PhMe, DMSO and CIGHH,CI were dried according to the procedure described
in the fifth edition of <Purafication of LaboratoGhemicals > by W.L.F. Armarego & C.L.L. Chai.
MThe’H NMR and**C NMR spectra were recorded on a JOEL JNM-ECA 30z NMr BRUKE
AVANCE 400 MHz spectrometer in CDGlusing TMS or solvent peak as a standard. Al
NMR spectra were recorded with complete proton dpliog. Low-resolution mass spectral
analyses were performed with a Waters AQUITY UPUMS. Analytical TLC was performed on
Yantai Chemical Industry Research Institute siligal 60 F254 plates and flash column
chromatography was performed on Qingdao Haiyang mtfa# Co. Ltd silica gel 60
(200-300mesh).The rotavapor was BUCHI's Rotavapor -3. R Substituted
3-ethoxycyclobutanon&&?! and 2-azidoanilifd was prepared according to the literature reports.

General procedure

I Synthesis of substituted 8-aminoquinolines

2-azidoaniline (1.0 equiv) and substituted 3-etlwyrjobutanones (2.0 equiv) were dissolved in
anhydrous dichloromethane in a flame-dried rounttbbo flask which was coated with aluminum
foil. Following that, BE-OE® (1.0 equiv) was added into the reaction solutidmerithe reaction
mixture was stirred at room temperature under gimere of Argon for 6 - 12 h. The reaction was
monitored by TLC and LC-MS. After completion of theaction, EfN was added to quench the
reaction. The reaction mixture was diluted withhititomethane and washed once with saturated
aqueous NaHC®OThen organic layer was dried over,J8@yand concentrated on rotavapor under
reduced pressure. Finally the residue was purlfiedilical gel column chromatography to give
substituted 8-azidoquinoline. then the substitil8earidoquinolines were added to a solution of
triphenylphosphine in anhydrous methanol. The flaslks also coated with aluminum foil. Then,
the reaction was stirred at %D overnight. After all the starting material hadappeared, the
reaction mixture was cooled to room temperature thiedsolvent was removed under reduced
pressure. The residue was purified by silical gglmn chromatography to give corresponding
substituted 8-aminoquinolines.

II Synthesis ofl,10-phenanthrolines

8-aminoquinoline or substituted 8-aminoquinolinpeepared by following the general procedure
I) (1.0 equiv) and substituted 3-ethoxycyclobutasof®0 equiv) were dissolved in anhydrous
dichloromethane in a flame-dried round bottom flaBkllowing that, crushed 4 A molecular
sieves (150%wt) was added quickly, thers BFE®R (1.0 equiv) was dropwised into the reaction
solution. The reaction mixture was stirred at raemperature under atmosphere of Argon for 48
h. The reaction was monitored by TLC and LC-MS.eAf¢8h, EAN was added to quench the
reaction. The reaction mixture was diluted withhiticomethane andltered through Si@then
washed once with saturated aqueous Nakl@®en organic layer was dried over 8@, and
concentrated on rotavapor under reduced pressimalyFthe residue was purified by silical gel
column chromatography (Petroleum ether : EtOAc =12then DCM : MeOH = 80 : 1) to give
corresponding 1,10-phenanthroline.

S1



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

References

[1] Wilfred L.F. Armarego .Christina L.L. ChaiPgrification of Laboratory Chemicals>, fifth
edition.

[2] J. Matsuo, S. Sasaki, T. Hoshikawa, H. IshilpaShg. Lett. 2009.11. 3822.

[3] J. Matsuo, R. Okuno, K. Takeuchi, M. Kawano,Ishibashi.Tetrahedron Lett. 2010.51.
3736.

[4] M. Shen, T. G. DriverOrg. Lett. 2008.10 (15). 3367

2-cyclopentyl-1,10-phenanthroline ( 3)

Following the general procedurdl, 3-ethoxy-spiro[3.4]octan-1-one (47 mg, 0.28 mmol)
8-aminoquinoline (20 mg, 0.14 mmol), BPEL (1.0 equiv, 0.14 mmol) and crushed 4 A
molecular sieves (150%wt) were used. The reactiotiure was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH = 8Q). Finally, compound (30 mg,
colorless oil) was isolated in 87% yield-NMR (300 MHz, CDC}) 5 (ppm) 9.21 (dd,) = 1.59
Hz,J=4.32 Hz, 1H), 8.23 (dd,= 1.62 Hz,J = 8.04 Hz, 1H), 8.17 (d1= 8.37 Hz, 1H), 7.76 (d
=8.76 Hz, 1H), 7.72 (d = 8.76 Hz, 1H), 7.61 - 7.57 (m, 2H), 3.78 - 3.73 {H), 2.35 - 2.31 (m,
2H), 1.91 - 1.82 (m, 6H)°C-NMR (75 MHz, CDC}) & (ppm) 167.4, 150.4, 146.2, 145.3, 136.5,
136.1, 128.9, 127.1, 126.5, 125.6, 122.7, 120.%,49.8, 26.3; MS (ESI) calcd for 116N,
[M+H]™: 249.13, found 249.07

2-ethyl-1,10-phenanthroline (4 )

Following the general procedurH, 3-ethoxy-2-methylcyclobutanone (70 mg, 0.54 mmol)
8-aminoquinoline (39 mg, 0.27 mmol), BPEL (1.0 equiv, 0.27 mmol) and crushed 4 A
molecular sieves (150%wt) were used. The reactiotiune was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH = 8Q). Finally, compound4 (43 mg,
colorless oil) was isolated in 76% yield-NMR (400 MHz, CDC}) & (ppm) 9.30 (dJ = 4.36 Hz,
1H), 8.32 (dJ = 8.12 Hz, 1H), 8.22 (d] = 8.24 Hz, 1H ), 7.83 (dl = 8.76 Hz, 1H), 7.78 (d] =
8.76 Hz, 1H), 7.68 (ddl = 4.48 Hz,J = 8.04 Hz, 1H), 6.62 (d] = 8.24 Hz, 1H), 3.25 (41 = 7.64
Hz, 2H), 1.46 (tJ = 7.64 Hz, 3H);*C-NMR (100 MHz, CDGJ) § (ppm) 164.7, 150.1, 145.8,
145.4, 136.4, 136.3, 128.8, 126.9, 126.5, 125.2,712122.3, 32.5, 14.5; MS (ESI) calcd for
C14H1oN, [M+H] "2 209.10, found 209.00

S2



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

2-propyl-1,10-phenanthroline ( 5)

Following the general procedurdl, 3-ethoxy-2-ethylcyclobutanone (30 mg, 0.21 mmol),
8-aminoquinoline (15 mg, 0.10 mmol), BPEL (1.0 equiv, 0.10 mmol) and crushed 4 A
molecular sieves (150%wt) were used. The reactiotiune was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH = 8Q). Finally, compound (19 mg,
colorless oil) was isolated in 82% yield-NMR (300 MHz, CDC}) & (ppm) 9.22 (d,) = 4.38 Hz,
1H), 8.23 (dJ = 8.04 Hz, 1H), 8.16 (dl = 8.16 Hz, 1H), 7.77 (d] = 8.82 Hz, 1H), 7.72 (d] =
8.73 Hz, 1H), 7.60 (ddl = 4.29 Hz,J = 7.92 Hz, 1H), 7.54 (d] = 8.22 Hz , 1H) 3.19 (1] = 7.56
Hz, 2H), 1.93 - 1.89 (m, 2H), 1.08 {t= 6.54 Hz, 3H)**C-NMR (75 MHz, CDC}) & (ppm) 163.6,
150.4, 146.2, 145.9, 136.3, 136.1, 128.9, 127.6,612125.6. 122.9, 122.7, 41.6, 23.8, 14.2; MS
(ESI) calcd for GsH1aN, [M+H]*: 223.12, found 223.00

\
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2-benzyl-1,10-phenanthroline (6)

Following the general procedurfl, 3-ethoxy-2-phenylcyclobutanone (66 mg, 0.35 mmol)
8-aminoquinoline (25 mg, 0.17 mmol), BPEL (1.0 equiv, 0.17 mmol) and crushed 4 A
molecular sieves (150%wt) were used. The reactiotiune was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH =:80). Finally, compound (40 mg, yellow
oil) was isolated in 85% vyieltH-NMR (400 MHz, CDC)) & (ppm) 9.27 (dd,) = 1.64 Hz,J =
4.36 Hz, 1H), 8.26 (ddl= 1.04 Hz,J = 8.04 Hz, 1H), 8.10 (dl = 8.28 Hz, 1H), 7.75 (s, 2H), 7.64
(dd,J = 4.36 Hz,J = 8.04 Hz, 1H), 7.38 - 7.32 (m, 5H), 7.25J& 7.00 Hz, 1H);*C-NMR (100
MHz, CDCL) 5 (ppm) 162.2, 150.1, 145.7, 145.3, 139.5, 136.9,6,2128.9, 128.7, 127.1, 126.6,
126.5, 125.8, 123.3, 122.9, 45.7; MS (ESI) caleddgH 4N, [M+H]": 271.12, found 271.02

2-phenethyl-1,10-phenanthroline (7))

Following the general procedurfl, 3-ethoxy-2-benzylcyclobutanone (71 mg, 0.35 mmol)
8-aminoquinoline (25 mg, 0.17 mmol), BPE®L (1.0 equiv, 0.17 mmol) and crushed 4 A
molecular sieves (150%wt) were used. The reactiotiure was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH =:80). Finally, compound (33 mg, yellow
oil) was isolated in 67% yieltH-NMR (400 MHz, CDC)) & (ppm) 9.24 (ddJ = 1.72 Hz,J =
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4.36 Hz, 1H), 8.24 (ddl = 1.56 Hz,J = 7.76 Hz, 1H), 8.13 (d] = 8.20 Hz, 1H), 7.77 (d] = 8.76
Hz, 1H), 7.74 (dJ = 8.76 Hz, 1H), 7.62 (dd] = 4.36 Hz,J = 8.04 Hz, 1H), 7.46 (d] = 8.20 Hz,
1H), 7.30 - 7.29 (m, 4H), 7.23 - 7.21 (m, 1H), 3:5%53 (m, 2H), 3.26 - 3.22 (m, 2HJC-NMR
(100 MHz, CDC}) & (ppm) 162.4, 150.4, 146.2, 145.9, 141.6, 136.8,1,3128.9, 128.6, 128.4,
127.1, 126.5, 126.0, 125.7, 123.1, 122.8, 41.15;36IS (ESI) calcd for GHiN, [M+H]" :
285.13, found 285.02

2-isopropyl-1,10-phenanthroline ( 8)

Following the general procedurl, 3-ethoxy-2,2-dimethylcyclobutanone (49 mg, 0.3&oat),
8-aminoquinoline (25 mg, 0.17 mmol), BPEL (1.0 equiv, 0.17 mmol) and crushed 4 A
molecular sieves (150%wt) were used. The reactiotiune was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH = 8Q.). Finally, compound® (29 mg,
colorless oil) was isolated in 75% yiéld-NMR (400 MHz, CDC}) & (ppm) 9.20 - 9.18 ( m] =
1H), 8.16 - 8.12 (m, 2H), 7.70 - 7.63 (m, 2H), 7-56852 (m, 2H), 3.68 - 3.61 (m, 1H), 1.43 {d,

= 6.96 Hz, 6H);”*C-NMR (100 MHz, CDGCJ) & (ppm) 168.5, 150.2, 146.2, 145.3, 136.6, 135.9,
128.8, 127.1, 126.4, 125.5, 122.6, 120.0, 37.2;28S (ESI) calcd for GH14N, [M+H]": 223.12,

found 223.03
sevel
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2-(4-methoxybenzyl)-1,10-phenanthroline (9 )

Following the general procedurH, 3-ethoxy-2-(4-methoxy-phenyl)-cyclobutanone (12@,
0.56 mmol), 8-aminoquinoline (40 mg, 0.28 mmol) sBFEL (1.0 equiv, 0.28 mmol) and crushed
4 A molecular sieves (150%wt) were used. The reaatiixture was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH = 80). Finally, compoun® (62 mg, slight
yellow oil) was isolated in 74% yieftH-NMR (400 MHz, CDC}) & (ppm) 9.27 (ddJ = 1.76 Hz,
J=4.36 Hz, 1H), 8.27 (ddl=1.76 Hz,J = 8.04 Hz, 1H), 8.12 (d] = 8.28 Hz, 1H), 7.77 (s, 2H),
7.65 (dd,J=4.36 Hz,J = 8.08 Hz, 1H), 7.38 (dl = 8.32 Hz, 1H), 7.29 (dl = 8.92 Hz, 2H), 6.89
(d, J = 8.68 Hz, 2H), 4.61 (s, 2H), 3.82 (s, 3HJC-NMR (100 MHz, CDCJ) & (ppm) 162.5,
158.3, 150.4, 146.2, 145.6, 136.4, 136.1, 131.0,6,3128.9, 127.0, 126.5, 125.8, 123.1, 122.8,
114.1, 55.3, 44.8; MS (ESI) calcd foggH16N,0 [M+H]": 301.13, found 301.19

~
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2-(2-methylbenzyl)-1,10-phenanthroline ( 10 )

Following the general procedurH, 3-ethoxy-2-o-tolyl-cyclobutanone (113 mg, 0.56 ofin
8-aminoquinoline (40 mg, 0.28 mmol), BEL (1.0 equiv, 0.28 mmol) and crushed 4 A
molecular sieves (150%wt) were used. The reactiotiune was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH =:80). Finally, compound0 (60 mg, slight
yellow oil) was isolated in 76% yiefltH-NMR (400 MHz, CDC}) & (ppm) 9.17 (ddJ = 1.76 Hz,
J=4.36 Hz, 1H), 8.09 (ddl=1.76 Hz,J = 8.08 Hz, 1H), 7.93 (d] = 8.28 Hz, 1H), 7.59 (s, 2H),
7.50 (dd,J = 4.36 Hz,J = 8.04 Hz, 1H), 7.17 - 7.09 (m, 6H), 4.62 (s, 2PP2 (s, 3H);*C-NMR
(100 MHz, CDC}) 8(ppm) 161.7, 150.3, 146.1, 145.7, 137.5, 136.5,(,3630.5, 128.8, 126.9,
126.4,126.2, 125.7, 122.7, 122.3, 43.5, 19.9; BSI) calcd for GoH1¢N, [M+H]*: 285.13, found
285.12

2-cyclohexyl-1,10-phenanthroline ( 11)

Following the general procedurd , 3-ethoxy-spiro[3.5]nonan-1-one (38 mg, 0.21 minol)
8-aminoquinoline (15 mg, 0.10 mmol), BPEL (1.0 equiv, 0.10 mmol) and crushed 4 A
molecular sieves (150%wt) were used. The reactiotiune was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH = 8Q). Finally, compoundLl (18 mg,
colorless oil) was isolated in 66% yield-NMR (400 MHz, CDC}) 5 (ppm) 9.25 (dd,) = 1.76
Hz,J=4.36 Hz, 1H), 8.25 (dd,= 1.52 Hz,J = 8.04 Hz, 1H), 8.20 (d1= 8.32 Hz, 1H), 7.78 (d

= 8.76 Hz, 1H), 7.74 (d] = 8.72 Hz, 1H), 7.62 (dd] = 4.36 Hz,J = 8.00 Hz, 1H), 7.60 (d] =
8.36 Hz, 1H), 3.40 - 3.34 (m, 1H), 2.17 - 2.13 @Hl), 1.93 - 1.89 (m, 2H), 1.86 - 1.82 (m, 1H),
1.72 - 1.59 (m, 2H), 1.58 - 1.48 (m, 2H), 1.42 361(m, 1H);**C-NMR (100 MHz, CDCJ) &
(ppm) 167.6, 150.4, 146.3, 145.5, 136.5, 136.0,8,2827.2, 126.5, 125.5, 122.6, 120.6, 47.9,
33.4, 26.5, 26.2M1S (ESI) calcd for GH1gN, [M+H]*: 263.15, found 263.04

\
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N

2-(pentan-3-yl)-1,10-phenanthroline ( 12 )

Following the general procedurl, 3-ethoxy-2,2-diethylcyclobutanone (38 mg, 0.22 af)m
8-aminoquinoline (16 mg, 0.11 mmol), BPEL (1.0 equiv, 0.11 mmol) and crushed 4 A
molecular sieves (150%wt) were used. The reactiodiure was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH = 8Q). Finally, compoundl2 (22 mg,
yellow oil) was isolated in 79% yieftH-NMR (400 MHz, CDC}) & (ppm) 9.27 (dd)) = 1.76 Hz,
J=4.36 Hz, 1H), 8.24 (ddl = 1.64 Hz,J = 8.04 Hz, 1H), 8.19 (dl = 8.32 Hz, 1H), 7.78 (d] =
8.72 Hz, 1H), 7.74 (d] = 8.76 Hz, 1H), 7.61 (dd,= 4.36 Hz,J = 8.04 Hz, 1H), 7.53 (d] = 8.32
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Hz, 1H), 3.30 - 3.23 (m, 1H), 1.94 - 1.81 (m, 4BLRO (t,J = 7.40 Hz, 6H)*C-NMR (100 MHz,
CDCl) & (ppm) 166.8, 150.4, 146.4, 145.7, 136.1, 136.8,9,2127.2, 126.5, 125.5, 122.6, 121.0,
51.7, 28.2, 12.1; MS (ESI) calcd fogH1gN, [M+H]*: 251.15, found 251.03

\
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N

2-isopropyl-3-methyl-1,10-phenanthroline ( 13 )

Following the general procedur, 3-ethoxy-2,2,4-trimethylcyclobutanone (44 mg,8@2@mol),
8-aminoquinoline (20 mg, 0.14 mmol), BPEL (1.0 equiv, 0.14 mmol) and crushed 4 A
molecular sieves (150%wt) were used. The reactiotiure was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH =:80). Finally, compound3 (16 mg, white
solid) was isolated in 50% yieftH-NMR (300 MHz, CDC)) & (ppm) 9.20 (d,) = 4.38 Hz,1H),
8.19 (d,J=8.01 Hz, 1H), 7.91 (s, 1H), 7.69 (s, 2H), 7.56,3= 4.41 Hz,J = 8.04Hz, 1H), 3.59 -
3.54 (m, 1H), 2.59 (s, 3H), 1.55 @@= 6.84 Hz, 6H);*C-NMR (75 MHz, CDC}) & (ppm) 166.5,
150.4, 146.6, 144.1, 136.7, 136.1, 131.0, 128.3,412126.2, 125.6, 122.2, 33.3, 21.8, 19.3; MS
(ESI) calcd for GeH1gN, [M+H]*: 237.13, found 237.07

3-ethyl-2-isopropyl-1,10-phenanthroline ( 14 )

Following the general procedur, 3-ethoxy-4-ethyl-2,2-dimethylcyclobutanone (71,042
mmol), 8-aminoquinoline (30 mg, 0.21 mmol), BBEt (1.0 equiv, 0.21 mmol) and crushed 4 A
molecular sieves (150%wt) were used. The reactiotiune was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH =:80). Finally, compound4 (27 mg, white
solid) was isolated in 52% yief#i-NMR (400 MHz, CDC}) & (ppm) 9.24 (ddJ = 1.76 Hz,J =
4.36 Hz, 1H), 8.22 (ddl = 1.76 Hz,J = 8.04 Hz, 1H), 7.97 (s, 1H), 7.75 @5 8.76 Hz, 1H), 7.70
(d,J =8.72 Hz, 1H), 7.58 (ddl = 4.36 Hz,J = 8.00 Hz, 1H), 3.65 - 3.58 (m, 1H), 2.97 {F
7.44 Hz, 2H), 1.57 (d] = 6.80 Hz, 6H), 1.40 (] = 7.48 Hz, 3H)**C-NMR (100 MHz, CDG)) §
(ppm) 166.2, 150.3, 146.5, 144.0, 136.6, 136.0,7,3428.5, 127.5, 126.4, 125.5, 122.1, 32.3,
25.2, 22.5, 15.0; MS (ESI) calcd fog81gN, [M+H] " : 251.15, found 251.03

\ CI
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2-(4-chlorobenzyl)-1,10-phenanthroline (15)
Following the general procedurl, 2-(4-chloro-phenyl)-3-ethoxy-cyclobutanone (12§, r0.56
mmol), 8-aminoquinoline (40 mg, 0.28 mmol), BBEt (1.0 equiv, 0.28 mmol) and crushed 4 A
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molecular sieves (150%wt) were used. The reactiotiune was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH =:80). Finally, compound5 (54 mg, slight
yellow oil) was isolated in 64% yieftH-NMR (400 MHz, CDC}) 5 (ppm) 9.26 (dd)) = 1.76 Hz,
J=4.36 Hz, 1H), 8.27 (dd,= 1.76 Hz,J = 8.08 Hz, 1H), 8.13 (dl = 8.28 Hz, 1H), 7.77 (s, 2H),
7.65 (dd,J = 4.40 Hz,J = 8.08 Hz, 1H), 7.35 (d] = 8.28 Hz, 1H), 7.29 (s, 4H), 4.61 (s, 2H);
¥C-NMR (100 MHz, CDG)) & (ppm) 161.4, 150.5, 146.1, 145.7, 138.0, 136.%.1,3132.4,
130.9, 128.9, 128.8, 127.1, 126.4, 126.1, 123.@.9245.0; MS (ESI) calcd for ;¢H15CIN,
[M+H]": 305.08, found 305.04

2-(naphthalen-1-ylmethyl)-1,10-phenanthroline ( 1§

Following the general procedurH, 3-ethoxy-2-naphthalen-1-yl-cyclobutanone (133 &6
mmol), 8-aminoquinoline (40 mg, 0.28 mmol), BBEt (1.0 equiv, 0.28 mmol) and crushed 4 A
molecular sieves (150%wt) were used. The reactioiure was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH = 40). Finally, compound6 (42 mg, slight
yellow oil) was isolated in 47% yieftH-NMR (400 MHz, CDC}) 5 (ppm) 9.30 (dd)) = 1.68 Hz,
J=4.36 Hz, 1H), 8.27 (ddl= 1.72 Hz,J = 8.08 Hz, 1H), 8.07 (dl = 8.44 Hz, 1H), 7.99 (d] =
8.32 Hz, 1H), 7.88 (d] = 8.08 Hz, 1H), 7.83 (dd, = 1.84 Hz,J= 7.20 Hz,1H), 7.76 (d] = 8.76
Hz, 1H), 7.72 (d,J = 8.76 Hz, 1H), 7.66 (dd] = 4.36 Hz,J = 8.04 Hz, 1H), 7.43-7.52 (m, 3H),
7.38-7.40 (m, 1H), 7,16 (d,= 8.32 Hz, 1H), 5.12 (s, 2H}*C-NMR (100 MHz, CDGC)) & (ppm)
162.0, 150.5, 146.2, 145.8, 136.5, 136.1, 135.3,113132.4, 128.9, 128.6, 128.2, 127.6, 127.0,
126.5, 126.2, 125.8, 125.7, 125.7, 124.9, 122.9,6.213.4; MS (ESI) calcd forsgHigN, [M+H] *:

321.13, found 321.11
\
\ N

_N

2-(naphthalen-2-ylmethyl)-1,10-phenanthroline ( 17

Following the general procedurH, 3-ethoxy-2-naphthalen-2-yl-cyclobutanone (133 &6
mmol), 8-aminoquinoline (40 mg, 0.28 mmol), BBEt (1.0 equiv, 0.28 mmol) and crushed 4 A
molecular sieves (150%wt) were used. The reactiotiune was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (DCM : MeOH =:80). Finally, compound7 (39 mg, slight
yellow oil) was isolated in 44% yieftH-NMR (400 MHz, CDC}) 5 (ppm) 9.26 (dd)) = 1.68 Hz,
J=4.32 Hz, 1H), 8.20 (dd,= 1.68 Hz,J = 8.08 Hz, 1H), 8.03 (dl = 8.32 Hz, 1H), 7.76-7.80 (m,
4H), 7.70 (dJ = 1.44 Hz, 2H), 7.60 (dd,= 4.36 HzJ = 8.08 Hz,1H), 7.41-7.47 (m, 3H), 7.35 (d,
J = 8.28 Hz ,1H), 4.80 (s, 2HJ’C-NMR (100 MHz, CDCJ) 5 (ppm) 161.9, 150.4, 146.2, 145.7,
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137.1, 136.5, 136.1, 133.7, 132.3, 128.9, 128.8,012127.7, 127.6, 127.1, 126.5, 126.1, 125.9,
125.6, 123.3, 122.8, 45.9; MS (ESI) calcd fesHGeN, [M+H] " : 321.13, found 321.07

\

N3

8-azido-2-isopropyl-3-methylquinoline ( 20 )

Following the general proceduré , 3-ethoxy-2,2,4-trimethylcyclobutanone (47 m@@mmol),
2-azidoaniline(20 mg, 0.15 mmol) and BBE® (1.0 equiv, 0.15 mmol) were used. The flask was
coated with aluminum foil. The reaction mixture watirred at room temperature under
atmosphere of Argon for 12h. After completion o tieaction, the residue was purified by silical
gel column chromatography (Petroleum ether : EtGAR0 : 1). Finally, compound0O (16 mg,
colorless oil) was isolated in 48% yild-NMR (400 MHz, CDC}) & (ppm) 7.83 (s, 1H), 7.44
(dd,J=1.24 Hz,J = 8.12 Hz, 1H), 7.31 () = 7.60 Hz, 1H), 7.13 (dd = 1.28 Hz,J = 7.48 Hz,
1H), 3.45 - 3.38 (m, 1H), 2.51 (s, 3H), 1.37 J& 6.72Hz, 6H);*C-NMR (100 MHz, CDGC)) &
(ppm) 165.8, 141.0, 136.4, 136.2, 129.7, 128.1,68,2623.0, 118.0, 32.8, 21.8, 19.2; MS (ESI)
caled for GaH1aN, [M+H-N,]":199.12 , found 199.05

\

N3

8-azido-2-cyclopentylquinoline (21)

Following the general procedurd , 3-ethoxyspiro[3.4]octan-1-one (75 mg, 0.45 mmol)
2-azidoaniline(30 mg, 0.22 mmol) and BBE® (1.0 equiv, 0.22 mmol) were used. The flask was
coated with aluminum foil. The reaction mixture watirred at room temperature under
atmosphere of Argon for 6h. After completion of tieaction, the residue was purified by silical
gel column chromatography (Petroleum ether : EtGAR0 : 1). Finally, compoundl (38 mg,
colorless oil) was isolated in 72% yield-NMR (400 MHz, CDC}) & (ppm) 8.06 (dJ = 8.52 Hz,
1H), 7.53 (ddJJ= 1.20 Hz,J = 8.12 Hz, 1H), 7.41 - 7.37 (m, 2H), 7.26 (dd& 1.28 Hz,J = 7.48
Hz, 1H), 3.48 - 3.39 (m, 1H), 2.20 - 2.15 (m, 2H)99 - 1.88 (m, 4H), 1.77 - 1.74 (m, 2H);
¥C-NMR (100 MHz, CDCJ) & (ppm) 165.5, 141.6, 136.4, 127.8, 125.5, 123.8,5,2118.7, 48.6,
33.4, 26.0; MS (ESI) calcd for;@H:6N [M+H-N,] " : 211.12, found 211.06

X

7

N
NH,

2-isopropyl-3-methylquinolin-8-amine ( 23)

Following the general proceduré , 8-azido-2-isopropyl-3-methylquinoline (18 mgd®.mmol)
were added to a solution of triphenylphosphine rfgh 0.10 mmol) in anhydrous methanol. The
flask was coated with aluminum foil. Then, the t&ac was stirred at 5C overnight. After
completion of the reaction, the residue was putifley silical gel column chromatography
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(Petroleum ether : EtOAc = 40 : 1), Finally, compd23 (14 mg, colorless oil) was isolated in
88% yield'H-NMR (400 MHz, CDC)) & (ppm) 7.74 (s, 1H), 7.22 (@,= 7.84 Hz, 1H), 7.04 (dd,

= 0.88 Hz,J = 8.12 Hz, 1H), 6.84 (ddl = 0.96 Hz,J = 7.40 Hz, 1H), 4.97 (brs, 2H), 3.41 - 3.34
(m, 1H), 2.48 (s, 3H), 1.36 (d,= 6.72 Hz, 6H);"*C-NMR (100 MHz, CDGC)) 5 (ppm) 163.4,
143.5, 136.6, 135.8, 129.1, 127.5, 126.3, 115.8.01032.0, 21.9, 19.0; MS (ESI) calcd for
CiaH1eN, [M+H] " : 201.13, found 201.05

X

7

N
NH,

2-cyclopentylquinolin-8-amine ( 24 )

Following the general proceduré , 8-azido-2-cyclopentylquinoline (33 mg, 0.14 mnekre
added to a solution of triphenylphosphine (44 m@y70dnmol) in anhydrous methanol. The flask
was coated with aluminum foil. Then, the reactiaswstirred at 5T overnight. After completion
of the reaction, the residue was purified by sllgel column chromatography (Petroleum ether :
EtOAc = 40 : 1), Finally, compour2# (28 mg, colorless oil) was isolated in 95% yittiNMR
(400 MHz, CDCY}) & (ppm) 7.98 (dJ = 8.48 Hz, 1H), 7.32 - 7.26 (m, 2H), 7.13 (dd; 1.08 Hz J

= 8.08 Hz, 1H), 6.93 (dd, = 1.16 Hz,J = 7.44 Hz, 1H), 5.00 (brs, 2H), 3.41 - 3.35 (m, 1RiP0
—2.13 (m, 2H), 2.01 - 1.85 (m, 4H), 1.79 - 7.74 @H); °C-NMR (100 MHz, CDC)) & (ppm)
163.2, 143.6, 137.6, 136.0, 127.2, 126.2, 121.8,911110.0, 48.3, 33.4, 26.0; MS (ESI) calcd for
CraH1gNo[M+H] *: 213.13, found 213.09

2,9-diisopropyl-1,10-phenanthroline ( 25)

Following the general procedurl, 3-ethoxy-2,2-dimethylcyclobutanone (28 mg, 0.2Mhat),
2-isopropyl-8-aminoquinoline (18 mg, 0.10 mmol),sBBE® (1.0 equiv, 0.10 mmol) and crushed
4 A molecular sieves (150%wt) were used. The reaatiixture was stirred at room temperature
under atmosphere of Argon for 48h. After completidrihe reaction, the residue was purified by
silical gel column chromatography (Petroleum ethEtOAc = 2 : 1). Finally, compoun®b5 (16
mg, colorless oil) was isolated in 62% yiélkNMR (400 MHz, CDC)) & (ppm) 8.16 (d,) = 8.32
Hz, 2H), 7.70 (s, 2H), 7.56 (d,= 8.32 Hz, 2H), 3.61 - 3.54 (m, 2H), 1.49 {d& 6.96 Hz, 12H);
¥C-NMR (100 MHz, CDG)) & (ppm) 167.9, 145.3, 136.5, 127.3, 125.5, 120.13,372.9; MS
(ESI) calcd for GgHogN, [M+H] *: 265.16, found 265.07

X

[ N
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2,9-diisopropyl-3,8-dimethyl-1,10-phenanthroline 6 )

Following the general procedur, 3-ethoxy-2,2,4-trimethylcyclobutanone (28 mg,8mmol),
2-isopropyl-3-methyl-8-aminoquinoline (18 mg, 0.68nol), BF -OEb (1.0 equiv, 0.09 mmol)
and crushed 4 A molecular sieves (150%wt) were .UBke reaction mixture was stirred at room
temperature under atmosphere of Argon for 48h.rAdtenpletion of the reaction, the residue was
purified by silical gel column chromatography (Pé&um ether : EtOAc = 20 : 1). Finally,
compound26 (14 mg, white solid) was isolated in 53% yi&#-NMR (400 MHz, CDC}) & (ppm)
7.85 (s, 2H), 7.59 (s, 2H), 3.53 — 3.46 (m, 2H35Xs, 6H), 1.53 (d] = 6.72 Hz, 12H)*C-NMR
(100 MHz, CDC}) 6 (ppm) 165.5, 144.0, 136.1, 129.8, 127.0, 124.98,321.7, 19.0; MS (ESI)
caled for GgHooN, [M+H]*: 265.16, found 265.07

2,9-dicyclopentyl-1,10-phenanthroline ( 27 )

Following the general procedurdl, 3-ethoxy-spiro[3.4]octan-1-one (40 mg, 0.24 mmol)
2-cyclopentyl-8-aminoquinoline (25 mg, 0.12 mmadBF: -OEt (1.0 equiv, 0.12 mmol) and
crushed 4 A molecular sieves (150%wt) were use@ fBaction mixture was stirred at room
temperature under atmosphere of Argon for 48h.rAdtenpletion of the reaction, the residue was
purified by silical gel column chromatography (Pé&um ether : EtOAc = 10 : 1). Finally,
compound27 (25 mg, white solid) was isolated in 68% yié#-NMR (400 MHz, CDC}) & (ppm)
8.21 (d,J = 8.36 Hz, 2H), 7.74 (s, 2H), 7.60 (@= 8.40 Hz, 2H), 3.80 - 3.76 (m, 2H), 2.40 - 2.33
(m, 4H), 2.01 - 1.92 (m, 8H), 1.91 - 1.81 (m, 4HME-NMR (100 MHz, CDG)) & (ppm) 167.0,
136.8, 127.3, 125.5, 121.4, 48.6, 34.2, 26.2; MSlYEalcd for G;H,N, [M+H]": 317.19, found
317.12
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SF 400.1300000 MHz
WDW E
SSB 0
1B 0.30 Hz
GB 0
*AF BC 1.00
~ k. AN l i & al_ i
r T T T T T T T T T T T 1
10 9 8 7 5 4 3 2 1 0 ppm
B e §  EEeEEE
S a|sale < ===l
<l i ] = [EE{PEIREN PHEE
_ : ; BRUKER
W |
Current Data Parameters
NEME CYF-3-55-C-1017
EXPHO 13
| PROCNO 1
F2 - Acquisition Parameters
Date_ 20111017
Time 21.46
INSTROM spect
PROBHD 5 mm PABBO BB-
1 PULPROG zgpg30
TD 65536
100 MHz, CDCly SGLVENT coels
NS 315
DS i
SWH 24038461 Hz
FIDRES 0.366798 Hz
20 1.3631988 sec
RG 209.25
DW 20.800 usec
DE 6.50 usec
TE 298.0 K
Dl 2.00000000 sec
D11 0.03000000 seq
OO 1
CHANNEL £l
13¢
10.00 usec
50.00299835 W
100.6228293 MHz
CHANHEL £2 ==
| waltzlé
1H
90.00 usec
13.00199986 W
0.3611699% W
‘ 0.29255000 W
‘ 400.1316005 MHz
| | | F2? - Processing parameters
ol el | :
L EE 100. 6127690 MHz
i ' WOW EM
5SB 0
LB 1.00 Hz
GB o
T T T T T T e T T PC Lo40
180 160 140 120 100 80 60 40 20 ppm
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W OVAD ) O 01D 000 O D ) = O OPMANOOWYTOND DN TGN O M ‘:-ﬁf:::;q::T-jy
MO N@ON AN D000 TOTRACRAONMND YOO RO M
FOOONITNNNCO DTN oD M COPVOLITMHNHNNOODLTMA O o
e~ MmO dd-dH"l A A0 O o
N %‘W M W/ Current Data Parameters
NAME CYF-3-57-H-1004
EXPNO 1
BN | PROCNO 1
|
o | F2 - Requisition Parameters
N Date 20111004
| N Time 20.10
=z INSTRUM spect
PROBHD 5 mu PABBO BB-
12 PULPROG 2430
D 65536
400 MHz, CDCI; SOLVENT cbels
ng 16
D3 2
SWH 8223685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 115.38
oW €0.6800 usec
DE 6.50 usec
TE 296.7 X
DL 1.00000000 sec
D) L
- CHANNEL f1
Pl usec
PLW1 13.0019¢ W
SFOL 400,1324710 MHz
F2 - Processing parameters
| ST
3F 400.1300000 MHz
wow EM
$SB 0
B 0.30 Hz
GB !
l J I BC 1.00
) — . i L - ECIES | TR, -
r T T T T T T T T T T 1
10 ) 8 7 6 5 4 3 2 0  ppm
# \P L \
.ﬂ Sloglae o ,1
= SIS S i
= wlelniiele =
i ! - Current Data Parameters
i ¢ NAME CYF-3-57-0-1004
7] & EXENO 2
| FROCNO 1
' : F2 - Acquisition Parameters
Date 20111004
Time 22.43
= INSTRUM spect
» PROBHD 5 mm PABBO BB-
1 PULPROG zqpg30
i R N | 65536
| SOLVENT cpcla
2N s 1024
DS 4
12 SHH 24038.461 Hz
FIDRES 0.366798 Hz
100 MHz, CDCly a0 1.3631988 sec
RG 200.25
oW 20.8B00 usec
DE 6.50 usec
TE 297.6 K
Dl 2.00000000 sec
pli 0.03000000 sec
DO 1
CHANNEL £1
HUC1 13¢
Pl 10.00 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
CHANNEL £2
CPDPRGZ waltzl6
NUC2 1H
PCED2 90.00 usec
PLW2 13.00199986 W
PLW12 0.36116999 W
PLWIZ 0.29255000 W
SFO2 409.1316005 MHz
| F2 - Processing parameters
S1 768
SF 100. 6127690 MHz
| I 1 | Wow EM
B 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T e 140
200 180 160 140 120 100 80 60 40 20 0 ppm
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G O ) GV N 0T OOy M 00 O - T HHOOONW OO
P T = o B el S Sy T < T B - i 2 TR R s B N o)
TTOMANNCOWN M09 HMd O MmO
LR B N I S O T 0D 1 W WD WD DN DO &3
GO OV GVE0 03 @00 [ [ - e T st e Mt M Mo o Rov|

J
/
§
{
X
¢

1.5790
1.5620
1.4192

1.4005
1.3817

—0.0198

an
(>

Current Data Parameters
[}

AME CYF-3-67-H-1006
EXFNO 1
= PROCNO 1
= N7 F2 - Acquisition Parameters
| Date_ 20111006
=N ime 14.40
INSTRUM spect
14 PROBHD 5 mm EABBO BE-
PULEROG 2930
400 MHz, CDCl; T 65536
SOLVENT coCl3
us 16
DS F)
! SWH 8223.685 Hz
FIDRES 0.125483 Hz
el 3.9846387 sec
RG 115.38
D# 60.800 usec
DE 6.50 usec
TE 296.4
Dl 1.00000000 sac
DO 1
CHANKEL £1 =
1H
14.60 usec
13.00199986 W
400. 1324710 MHz
F2 - Processing parameters
s1
‘ SF 400.1300000 MHz
WDW it
SSB o
B 0.30 Hz
GB 0
PC 1.00
R T . 1 S | A
I T T T T T T T T T T T 1
10 9 8 6 5 4 3 2 1 0 ppm
J .) p. ;\
8 g3N8 |3. < B8
b =l leile 2 N 0ol
| Current Data Parameters
v L NEME CYF-3-67-C-1006
EXPNO 10
PROCNO T
= F2 - Bcguisition Parameters
S bate 20111006
= N Time 15,29
| INSTROM spect
=N PROBHD 5 mm BABBO BE—
PULPROG 2gpg30
14 ™ 65536
SOLVENT €oeis3
100 MHz, CDCly g-“é 85:
| SWH 24038.461 Hz
| FIDRES 0.366798 He
BD 1.3631988 sec
RG 184.16
oW 20,800 usec
DE 6.50 usec
TE 297.3 K
DL 2.00000000 sec
D11 0.03000000 sec
DO 1
- CHENNEL f1
NUCL 13¢
Pl 10.00 usec
PLW1 50.00299835 W
sFOL 100.6228293 MHz
CHANNEL £2
waltzl6
1H
.00 usec
13.00199986 W
0.36116999 W
| 0.29255000 ¥
400.1316005 MHz
' F2 - Processing parameters
| sI 327
| | M I ‘. | SF 100.6127630 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T = 0 .
200 180 160 140 120 100 80 60 40 20
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208 g z
& & oo -
i |
5 ‘
A
N
15
400 MHz, CDCl;

Current Data Pa
HAME CYF
EXPHO

PROCHO

F2 - Hoguisition Parameters

T T T T T T T

10 g 7 6 5 4 3 2 1

Vsalsdls =
@’E%h{:'-tﬁmzi @

00>

e
SO
=N
15
100 MHz, CDCl;
| |
| | |
| el : | .
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S23

me 21.50
IRSTRUM spec
PROBHD 5 mm PAEBO BE
PULPROG 2g30
Th §5536
BOLVENT cpeld
W5 16
o8 2
SWH B8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 209.25
oW 60.800 usec
DE €.50 usec
TE 296.6 K
ol 1.00000000 sec
fsli] 1
= == CHANMNEL £1 =
NUCL
Pl 14.4% usec
PLW1 13.00195086 W
SFOL 400.1324710 Mz
F2 - Processing parameters
51 65536
SE 400.1300075 MHz
wow ]
558 ]
1B 0.30 He
GB [

PC 1.00
Current
NANE
EXENO
PROCNO
F2 - Acquisition Parameters
Date 20111227
Time 5.41
INSTRUM spect
FROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 65536
SOLVENT [alilobe]
Hs 1024
D3 4
SWH 24038.461 Hz
FIDRES 0.366798 He
BD 1.3631888 sec
RG 164.16
D 20.800 usec
DE 6.50 ugec
TE 297.2 K
ol 2.00000000 sec
Bit G.03000000 sac
TDO ch

= CHERNEL f1 =swwem==

SFOL1

PDPRGZ
Nucz2
pCpD2
PLWZ
PLW1Z
PLW13
SR02

= CHANMEL f2

- Pro

13C
10.13 usec
50.00299835 W
100. 6228293 MHz

waltzlé
1H
80.00 usec
13.00199986 W
0.33702001 W
(,27298999 W
400.1316005 MHz

cessing parameters
32768

100.6127690¢ MHz
EM

1.00 Hz

1.40
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Current Data Pirameter
NAME,
EXPNO
FROCND
F2 - Acguisition Parameters
Da 20111227
Time 7.16
INSTEUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
T 65536
SOLVENT cDhCL3
N3 16
DS 2
SWH 8223.685 Hz
16 { FIDRES 0.125483 Hz
| RO 3.9846387 sec
400 MHz, CDCly | RG 309,25
| DW 60,860 usec
DE 6.50 osec
TE 296.4 K
D1 1.00000000 sec
00 1

CHANNEL f1 ==

1H
) 14.49% usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz

F2 - Processing parameters
65536

SF 400.1300088 MHz
WOW EM

888 1]

LE 0.3C Hz
GEB 1}

e 1.00

— A = -
g T T ™ T i
hit 4 3 1 ppm
-
® Current Data Parameters
HAME CYP-3-218-C-0105
EXPNO 12
PROCND 1
F2 - Bequisition Parameters
Date 20120105
Time 4,34
TNSTRUM spect
PROBHD 5 mm PABEU BE-
\ FULPROG zgpa30
TD €5536
SOLVENT enels
= H5 1024
DS 4
= SWH 24038, 461 Hz
i N FIDRES 0.3667%8 Hz
BQ 1.3631988 sec
=N RG 209,25
| ] 20,800 usec
16 DE 6.50 usec
TE 298.1 K
100 MHz, CDCl; Pl 2.00000000 sec
bl 0.03000000 sec
TOO 1
CHANNEL f1
13¢
10.13 usec
50.00299835 W
5F0L 100.€228293 MHz
CPDPRGZ
HUC2
PCPD2 0.00 usec
PLWZ 13.00199986 0
ELW1Z 0.33702001 W
PLul3 0.27298999 ¥
5FO2 400. 1316005 MHz
F2 — Progessing parameters
ST 327
i 100.6127690 MHz
| Ebf
i}
| 1.00 Hz
" A " L 0
! = : 1.40
T T T T T T T T R T
200 180 160 140 120 100 80 60 40 20 0 ppm

S24



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

400 MHz, CDCly |

Ll

o1

8.00f

Current Data Paramelers

HAME C¥F-3-215-0105-H
EXPHO 10
PROCHO
T2 - Roguisition Parameters
Date 20120106
Time 4.57
INSTRUM . spect
PROBHD 5 #m PABBO BE-
PULPROG zq30
o 85536
SOLVENT €Del3
NS 16
08 2

H 8223:685 Hz
PIDRES 0,125483 Hz
aQ 3,8B46387 sec
EG 115.38
Dw 60,800 usec
DE £.50 usec
TE 298.1 K
Bl 1.00000000 sec
TOO 1

= CHRNNEL f1 = =

NUCL 1H
Bl 14.49 usec
PLWL 13.00159986 W
SFO1 400.1324710 Mz

FZ - Processing parameters
$I 65536

5F 400.1300080 MHz
wow EM

558
LB
GB
PO

0.30 Hz

o

1.00

ey -

7

9 8
S I
gggnEEe
P I

ey T T

E

6178

45.90

MeLers
15-0105-¢
12

1

F? - Bequisition Parameters
Date 20120106
5.57
spect
PABRO BE-
2gpg30
55536
€De13
1024

it
INSTRUM
FROBHO

4
24038. 461
0.36679¢
1.3631988
209.25
20.800
6.50
298,
2.00000000
03000000 &
1

CHANNEL f1

L3¢

10.13
50.00299835
100.6228293

MHz

CHANNEL

TPOPRGZ
Nocz

waltzle
14
90,00
13.00199986
33702001
0.27298888
400. 1318005

usec
w

W

w
MHz

parameters
32768

100.6127690 MHz
EM

1.00 He

1.40

T T T T T
200 180 160 140 120

100 80

60 40 20
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o
WM Oy 000 e o OV O™ T 0o S - s
SE8SeRenzaERaY fdhmecs oy g
O <p =r o« T - — ['s] o) .
D s MmOl s YEwmans  oh e BRUKER
S T S e el o it Vol ks il S £ il g Mmoo e ol o 1
X Current Data Parameters
NAME CYF=-3-127
= EXPNO 1
PROCNO 1
=2 |
N I F2 - Acguisition Parameters
Ng Date 20111024
Time 11,31
20 INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
400 MHz, CDCly s detae
SOLVENT cDels
NS 16
Ds 2
SWH 8223685 Hz
FIDRES 0.125483 Hz
ag 3.9846387 sec
RG 184,16
DR 60.800 usec
DE €.50 usec
TE 296.1 K
Dl 1:00000000 sec
DO 5
CHANNEL f1 =
1H
14.60 usec
13.00199986 W
\ 400.1324710 MHz
F? - Processing parameters
s1 65536
5F 400.1300093 MHz
Wou M
S5B 0
LB 0.30 Hz
B 0
’ ;1 PG 1.00
T T T T T T T T T
10 9 8 7 6 4 3 2 1 0 ppm
I )
s B
oo e e o o~ <
|-r-'| =l - o3 @
o sasgunse - A
s gasedmoe S88 2 gn =
: sEsggeny Srg oo 8 BRUKER
= ToaaNyag £RE 8 w2 S
Current Data Parameters
NAME CYF-3-127-C
EXENO 10
= BROCHO 1
322 F2 - Acguisition Parameters
N Date 20111024
Time 11.41
N3 INSTRUM spect
PROBHD 5 mm PABBO BB~
20 POLPROG Zgpg30
D 65536
100 MHz, CDCly SOLVENT €DC13
NS 1024
Ds 4
SHH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 165.63
W 20.800 used
DE 6.50 usec
TE 296.8 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13¢
10.00 usec
50.00299835 W
100.6228293 MHz
CPDPRGZ waltzl6
Nuc2 16
PCPD2 90.00 usec
PLWZ 13.00199986 W
PLU1Z 0.36116999 W
PLHL3 0.29255000 W
SFO2 400.1316005 MHz
F2 - Procesging paramesters
81 327
| Il [ 5F 100.6127650 MHz
WO EM
S8B o
LA 1.00 Hz
GB 0
T T T T T T T T T T 5 1.40
200 180 160 140 120 80 60 40 20 0 ppm
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ST HOWONNWY WO O Mo UMM ONANOAANOS 00N OO~ o
HONOANOITNO PN LDANTNDDWOVU TN TFOMENN DM NOS O
DT MU AN~ O DD TR OO TN ATV~ OWN TN
3Ds!}lnu’)mqmmmmNNN(\lNT‘Q‘WN\—(-—IH'—IHG‘vmmmﬂ\mmmmmwmmmr—pr—r—QBRuKER
Do~ DA NN A A A A A A A A A A A A A AA A O

S PROCNO 1
> F2 - Acqguisition Parameters
N Date 20111011
Time 2231
Ng INSTROM spect
PROBHD 5 mm PABBOQ BE-
21 PULPROG zg30
D 65536
400 MHz, CDCly SOLVENT coci3
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Bz
AQ 3.9646387 sec
RG 85
oW 60.800 usec
DE 6.50 usec
TE 297.4 K
Dl 1.00000000 sec
TDO 1
CHANNEL £1
18
14.60 usec
PLW1 13.00199986 W
SEOL 400.1324710 MHz
F2 - Processing parameters
51 65536
2F 400.1300000 MHz
WDW EM
S5B a
i LB 0.30 Hz
1 GB Q
J j ‘ BE 1.00
)£\ L D |
T T T T T T T T T T T l
10 9 8 T 6 5 4 3 2 1 0 ppm
£=3 ﬁ‘ ol = =
Q ] b e 9 bbbt
- =S - o e
|
L L5
Current Data Parameters
NAME CY¥F-3-89-C-1011
EXPNO 10
PROCNO 1
S
F2 - Acquisition Parameters
“ Date_ 20111011
N Time 22.48
Na INSTRUM spéct
PROBHD 5 mm PABBO BB-
21 PULPROG 2gpg30
D 65536
| SOLVENT €pcls3
100 MHz, CDCly | Wie 587
i DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
DW 20.800 usec
DE €.50 usec
TE 298.2 K
Dl 2.00000000 sec
P11 0.03000000 sec
" TDO 1
= CHANNEL f1 =
13C
10.00 usec
50.00299835 W
100.62282%3 MHz
= CHANNEL £2 =
waltzl6
1H
90.00 usec
13.00199986 W
0.36116999 W
0.29255000 W
400,1316005 MHz
FZ - Processing parameters
51 32768
SF 100.6127690 MHz
‘ WDW EM
83B 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T B a0
200 180 160 140 120 100 80 60 40 20 0 ppm
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N~ OODWNMNAC WD w Oy~ M ) O oo ) = —
=0 O~ NWY s w0 NN w0 o o
R e I oAt s W B R U | w oW Mm ® o = o
FHNNNADSOOO®®®® o Tmmmm = o m o
[l ol ool ol e ol ot e R T Ve | = Mmemmm o — =}
W% I W ‘ \/ Current Data Parametsrs
HAME CYF-3-111-H~1020
EXENG 1
| BROCNO i
=B | FZ - Acquisition Parameters
o Date 20111020
N Time 14.40
INSTRUM spect
NH; | FROBHD 5 mm PABBO BB-
PULPROG zg30
23 | TD 65536
SOLVENT cocl3
400 MHz, CDCl; gg 13
SWH 8223.685 Hz
FIDRES 0.125483 Hz
RO 3.9846387 sec
EG 209.25
oW 60.800 usec
DE 6.50 usec
TE 297.9 K
bl 1.00000000 sec
DO z
—————————— CHRNNEL £1
NOUCl 18
Pl 14.60 usec
PLW1 13.00199986 W
SFO1 400,.1324710 MHz
F2 - Processing parameters
s1 65536
SF 400.1300094 MHz
WEW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
l I l s ‘ s i\
T T T T T T T T T T T 1
10 9 8 T 6 5 4 3 2 1 0 ppm
& il - - " 0
Current Data Parameters
NRME CYF-3-111-C-1020
EXPNO 10
= PROCNO 1
e F2 - Acquisition Parameters
N Date_ 20111020
NH Time 15.40
2 TNSTRUM spect.
PROBHD 5 mm PRBBO BB-
23 PULPROG zgpg30
1 65536
100 MHz, CDCl; SOLVENT cDEl3
HES 1024
2 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
%) 1.3631988 sec
BG 144,49
bW 20.800 usec
DE 6.50 usec
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL f1
nNUCl 13C
Pl 10.00 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
= CHANNEL £2 =
waltzlé
1H
.00 usec
13.00199986 W
0.36116999 W
0.29255000 W
400.1316005 MHz
| I ‘ J t [ F2 - Processing parameters
s1 32768
L Ll F 100. 6127690 MHz
WD EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T BC 1.40
200 180 160 140 120 100 80 60 40 20 0  ppm
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7.9921
7.9709
Tia LS5
7.2986
7.2943
7.2824
7.2796
T+2599
7.1444

NHz

24
400 MHz, CDCly |

-
o
w

S e ]

1.00>
101~ A
089

1.01

=%

5

N
NHz
24
100 MHz, CDCl; |

L

Current Data Parameters

Hz
H2
sec

usec
usec

sec

NAME CYF-3-105-H-1018
EXPRO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20111018
Time 18.34
INSTRUM spect
BROEBHD 5 mm PRBBO BB-
PULPRCG 2930
™ 65536
SOLVENT cocl3
HS 16
D3 2
SwH 8223.685
FIDRES 0.125483
RO 3.9846387
7G 115.38
oW 60.800
DE £.50
TE 297.5
Dl 1.00000000
DO 1
CHENNEL £1 ==

i 1H

Pl .60 usec
PLWL 13.00199986 W
SFO1 400.1324710 MHz
F? - Processing paraneters
51 36

SE 400.1300000 MHz
wWoi EM
S5B o

1B 0.30 Hz
GB 0

BC 1.00

C><)
BRORER
Lo

Current Data Parameters
CYF-3-105-C-1018%
i

NAME
EXPHO
PROCNO

1

F2 - Acquisition Parameters

Date_

Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT

s1
SF
| Wou

SSB
LB
GB

T T T T T
200 180 160 140 120 100 80 60 40

S29

T T PC

20 0 ppm

== CHBNNEL fl =

20111018

19.41

spect

5 mm PABBO BB-
zgpg30

65536

TDC13

1024

4

24038.461
0.366798
1.3631988
184.16
20.800
6.50

298.3
2.00000000
0.03000000
1

13C
.00
50.00299835
100.6228293

CHANNEL £2

waltzl6
15

50.00
13,00199986
0.36116999
0.29255000
400.1316005

100.6127630
EM

1.00

1.40

Hz
He
sec

usec
usec
K
sec
sec

usec
W
MHz

usec

===

MHz

F2 - Processing parameters
32768

MHz

Hz
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=]
D HHO MW 0oy st L =) o
cComo o oM@ =~ o o
PEERZE a3baz ag g C><)
e 4
@~ e e e o — 5 BCR%R
| Current Data Paramsters
e NAME CYF-3-123-H-1021
EXPNO 1
= PROCNO 1
‘ N
_N F2 - Acquisition Parameters
Date 20111021
Time 13.21
INSTRUM spect
PROBHD 5 fm PABBO BB-
25 PULPROG 230
™ 65536
400 MHz, CDCly SOLVENT cDc13
S 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
RQ 3.9846387 sec
RG 130.81
DH 60.800 use
DE £.50 use
TE 297.2 K
Dl 1.00000000 sec
DG 1
CHANMEL £l =s==m==
1H
14.€60 use
13.00199986 W
400,1324710 MHz
F2 - Processing parameters
s1 65536
SP 400.1300085 MHz
WOW EM
558 0
LB 0.30 Hz
GB 0
i PC 1.00
. e wles
r T T T T T T 1
10 8 [ 6 4 3 0 ppm
2 E_YS_ & 2
o N‘N ~ E
- - e o
5 8 3 o ame = =
A ;| " Y 288 = 5 o
G T A & P = o i
35 5 0 o r\lr/r T T T
i ‘
3% = Current Data Parameters
‘ N NRME CYF-3-123-C-1021
_N EXPNO 10
PROCHO i
F2 - Rcquisition Parameters
Date 20111021
25 Time 14.15
| INSTRUM spect
100 MHz, CDCl3 PROBHD 5 mm PABBO BB-
BULEROG 2gpg30
65536
SOLVENT cncl3
NS 840
DS 4
H 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631888 sec
RG 165.63
bW 20.800 usec
DE 6.50 usec
TE 297.9 K
ol 2.00000000 sec
b1l 0.03000000 sec
OO0 1
CHANNEL £1 =
13C
10.00 usec
50.002998356 W
100,6228293 MHz
====c=== CHANNEL £2
CEDPRGZ waltz1l6
HUC2 14
PCPD2 40.00 usec
PLW2 13.00199986 W
PLWL2 0.36116993 W
PLWI3 0.29255000 @
| SFo2 400.1316005 MHz
F2 - Progessing parameters
| J ‘ ‘ | s1 32768
SF 100.6127690 MHz
WO EM
S58 0
LB 1.00 He
GB 0
T T 1 T T T 1 T T T T L el
200 180 160 140 120 100 80 60 40 20 0 ppm

S30



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

=
0w - QeEMmn~ O P —
i1 2RREd B ERY = Cos
- —
i whsws ©  ~ob : BRUKER
gl o v 0o e m o ot ? LX)
Current Data Parameters
NAME CYF-3-155-H-1104
EXENG 1
“ PROCNG 1
- F2 - Acquisition Parameters
SN Date_ 20111304
| Time 13.09
=N INSTRUM spact
BROBHD & mm PABBO BB-
PULEROG 2930
70 65536
SOLVENT cpe13
25 NS 16
400 MHz, CDCI; s 2
SWH 8223665 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 130.81
s} 60.800 usec
BE .50 usec
TE 296.7 K
ol 1,00000000 sec
™0 1
= ~= CHANNEL f1
Nucl
rl 14,60 usec
BLW1 13.00199986 W
SFOL 400.1324710 MHz
F2 - Processing parameters
1 65536
SF 400,1300115 MHz
WoW EM
SsB 0
1B .30 Hz
sB 0
PC 1.00
. 1 A L L l e
r T T T T T 1
10 9 8 7 4 3 Z 0 ppm
38 3 54 3
oil|e o © o
[
2 g 2 8R3 o w o m
& T ¥ gas Az = Ba BRUKER
2 I 5 G8S Hrls P
R vt £
Current Data Parametexs
NAME CYF-3-155-C-1104
EXPNO
PROCNO 1
‘ F2 - Acguisition Parameters
N Date_ 20111104
Z Time 14.00
INSTRUM spect
PROBHD 5 mm BABEO BB—
PULPRCG 2gpg 30
26 3 55536
SOLVENT cpe13
100 MHz, CDCly us 715
D3 4
SWH 24038461 Hz
f FLDRES 0.366798 Hz
RO 1.3631988 sec
BG 184.16
oW 20.800C usec
DE 6.50 usec
TE 297.5 K
Bl 2.00000000 sec
D1l 0.03000000 sec
DO 1
CHANNEL £1 ==
13C
10.00 usec
50.00299835 W
100.6228293 MHz
- CHANNEL £2
CPDERGZ waltzl6
NUC2 1H
BCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.36116999 W
PLW13 0.29255000 W
5702 400.1316005 MHz
F2 - Processing parameters
ST 768
SF 100.6127650 Mz
| | wou =Y
ssB 0
1B 1.00 Hz
GB o
PC 1.40
T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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IAME

Current Data Parameters
N CYF-3-99-H-1015
1

EXENO
PROCHO 1
| £2 - Acquisition Parameters
= | Date 20111015
| =
L | Time 22.22
| INSTROM pect
| R N PROBHD 5 mm PABBO EB-
N | PULPROG 2g30
' ™ 65536
| SOLVENT €DpCl3
NS 16
| Ds 2
| SWH B223.685 Hz
27 FIDRES 0.125483 Hz
RO 3.9846387 sec
400 MHz, CDCly RG 184.16
W £0.800 usec
DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
TDO 1
CHANNEL £1 ====
¥
14.60 usec
13.00199286 W
400.1324710 MHz
F2 - Processing parameters
sI 536
SF 400.1300000 MHzZ
WDW EM
5SB 0
LB 0.30 Hz
GB 0
Vﬁ BC 1.00
i
T T T T T T T
10 9 8 7 6 5
1
(@ @ls
1‘2‘ =
il lals
|
| | | (:a;::>‘::-:)
Current Data Parameters
HAME CYF-3-99-C-1015
EXPNO 10
< | = BROCNG 1
P2 e L
= F2 - RAcquisition Parameters
| N Date 20111015
=N | Time 22.32
INSTRUM spect
| PROBHD 5 mm PAEEC BE-
PULPROG zgpg30
{ TD 65536
| BOLVENT epeis
us 1024
Ll DS 4
0 M DCI SWH 24038.461 Hz
100 MHz, CDCI; FIDRES 0.366798 Hz
AQ 1,3631988 sec
RG 209.25
oW 2D.B00 usec
DE 6.50 usec
TE 298.5 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1
CHANNEL £1 =
13cC
10.00 usec
50,00299835 W
100.6228293 MHz

=== CHRNNEL £2
CPDPRG2 waltz16
NUCZ b
PCPD2 90.00 nsec
PLWZ 13.00199986 W
PLW12 0.36116999 W
PLW13 0.29255000 W
SFOZ 400.1316005 MHz
F2 - Processing parameters
ST 32768
| I “ sF 1006127690 MHz
ol WD EM
ssB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T BG 1.40
200 180 160 140 120 100 80 60 40 20 0  ppm
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