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Experimental Section

General synthesis of Sn(1V)(dpm).Cl, complexes:

A sample of meso-(aryl) dipyrromethane (100 mg) was taken in 15 mL tetrahydrofuran
and DDQ (1.2 equivalent) was added to the solution. The reaction mixture was stirred for 45
min. The solvent was removed on rotary evaporator and the crude product was dissolved in 15
mL pyridine. To the pyridine solution, SnCl,.2H,0 (3 equivalents) was added and the reaction
mixture was refluxed for 4 h. The progress of the reaction was monitored by TLC analysis and
absorption spectroscopy. After completion of the reaction, the solvent was removed under
vacuum on a rotary evaporator. The crude product was dissolved in CH,Cl, and washed
thoroughly with aqueous NaHCOg3;. The organic layer was collected and washed with water,
dried over Na,SOy, filtered, and evaporated under vacuum. The recrystalization of crude product

from CH,Cl,-petrolium ether solvent mixture afforded pure compounds as orange solids.
Bis(5(phenyl)dipyrrinato)dichlorotin(1V) (1a)

Yield 55%. 'H NMR (CDCls, 400 MHz), &, ppm: 8.8 (pseudo t, 2H, J(H,H) = 1.56 Hz), 7.49 (br,
4H, Ar) 7.39 (br, 4H, Ar), 7.20 (br, 2H, Ar), 6.81 (dd, 2H, J(H,H) = 4.20, 1.56 Hz), 6.74 (pseudo
t, 2H, J(H,H) = 1.29 Hz), 6.63 (dd, 2H, J(H,H) = 4.20, 1.56 Hz), 6.60 (dd, 2H, J(H,H) = 4.28,
1.29 Hz), 6.28 (dd, 2H, J(H,H) = 4.28, 1.29 Hz). C NMR (CDCls, 100MHz), 3, ppm: 55.59,
113.06, 116.86, 117.46, 129.63, 132.26, 135.62, 139.63, 147.93, 148.71, 149.95, 160.73. HR-MS
calcd. for (C3gH22CIoN,Sn) [(M-CI)*]: m/z 593.0585 and found m/z 593.0555 [(M-CI)*]. UV-vis

(CHCls), Amax in M (&5): 462 (4.90), 497 (4.76), 342 (4.32).
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Bis(5(p-tolyl)dipyrrinato)dichlorotin(1V) (2a)

Yield 52%. *H NMR (CDCls, 400 MHz), 5( ppm): 8.8 (pseudo t, 2H, J(H,H) = 1.34 Hz), 7.37
(br, 2H, Ar) 7.18-7.27 (br, 4H, Ar), 7.12 (br, 2H, Ar), 6.82 (dd, 2H, J(H,H) = 4.34, 1.34 Hz),
6.79 (s, 2H, py), 6.63 (M, 2H, py), 6.60 (M, 2H, py), 6.26 (dd, 2H, J(H,H) = 4.32, 2.64 Hz),
2.45(S, 6H, CH3). BC NMR (CDCl3, 100MHz): 150.07, 148.88, 139.54, 139.01, 135.81, 135.73,
135.62, 134.37, 130.61, 128.38, 128.13, 117.50, 116.87, 21.53. HR-MS calcd. for
(C32H26CIN4SN) [(M-CI)*]: m/z 622.0975 and found m/z 622.0946 [(M-CI)*]. UV-vis (CHCI3),

Amax, NM (&,): 461 (4.91), 497 (4.75), 336 (4.37).
Bis(5(4-methoxyphenyl)dipyrrinato)dichlorotin(1V) (3a)

yield 54%. 'H NMR (CDCls, 400 MHz), 5, ppm: 8.8 (pseudo t, 2H, J(H,H) = 1.39 Hz), 6.94 (br,
3H, Ar), 7.1(br, 2H, Ar), 7.4(br, 3H, Ar), 6.87(dd, 2H, J(H,H) = 4.20, 1.39 Hz), 6.76 (pseudo t,
2H, J(H,H) = 1.92 Hz), 6.66 (dd, 2H, J(H,H) = 4.24, 1.39 Hz), 6.63 (dd, 2H, J(H,H) = 4.20, 1.92
Hz), 6.27 (dd, 2H, J(H,H) = 4.20, 1.92 Hz) 3.91 (s, 6H, OCH3). **C NMR (CDCl;, 100MHz):
55.59, 113.06, 116.86, 117.46, 129.63, 132.26, 135.62, 139.63, 147.93, 148.71, 149.95, 160.73.
HR-MS calcd. for (CsaH26CI2N402Sn) [(M-CD']: m/z 653.0782 and found m/z 653.0766 [(M-

CI)*]. UV-vis (CHCI3), Amax, nm (g0): 462 (4.87), 497 (4.71), 374 (4.29).
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Bis(5(4-bromophenyl)dipyrrinato)dichlorotin(1V) (4a)

Yield 49% . 'H NMR (CDCls, 400 MHz), §, ppm: 8.8 (pseudo t, 2H, J(H,H) = 1.58 Hz), 7.62 (d,
2H, J(H,H) = 8.1), 7.55 (d, 2H, J(H,H) = 8.0), 7.35 (d, 2H, J = 8.0 ), 7.1 (d, 2H, J = 8.0), 6.8
(dd, 2H, J(H,H) = 4.24, 1.58 Hz), 6.78 (s, 2H, Py), 6.65 (dd, 2H, J(H,H) = 4.20, 1.58), 6.57 (dd,
2H, J(H,H) = 4.32, 1.33 Hz), 6.3 (dd, 2H, J(H,H) = 4.32, 1.33 Hz). *C NMR (CDCls, 100
MHz): 150.86, 149.33, 146.21, 139.16, 138.60, 136.02, 135.58, 135.52, 132.11, 131.97, 131.12,
130.87, 123.95, 117.91, 117.46. ES-MS calcd. for (CaoHxoCloN4Br,SnCl) 785.93 and found

750.61 (M-CI)*. UV-Vis (CHCIs), Amax. nm (&,): 463 (4.90), 499 (4.75), 342 (4.36).
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Compound la

M.Wt. calculated = 628.02; Observed [M-CI]*: 593.0585

Elemental Composition Report

Single Mass Analysis (displaying only valid results)
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 200.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
15 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Page 1

Waters(Micromass) : Q-Tof micro(YA-105) Dept. Of Chemistry - |.1.T.(B) 12-Oct-201218:02:48
C30H22CI2N4Sn
MRK-RS-PHSNDPM 22 (0.219) AM (Cen,5, 80.00, Ht,5000.0,556.28,1.00); Cm (12:37) TOF MS ES+
593.0585 208
100
] 591.0595
%A
] 589.0601
651.0132 666.9943
T 575.0920 70.9989
1 5103157 547.2021 ? 0.999 ;112057  742.02887540436 796 1346 ;
0_ 1 { A"IA‘i.j var‘#’.. ‘I'H[' 1 F By I'A r \‘ T + m/z
500 520 540 560 580 600 620 640 660 680 700 720 760 780 800
Minimum: -1.5
Maximum: 50.0 10.0 200.0
Mass Calc. Mass mDa PPM DBE Score Formula
593.0585 593.0555 3.0 5.0 225 1 C30 H22 Cl Sn

Figure S1. HR-MS mass spectrum of compound 1a.
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H;C

Compound 2a

M. Wt. calculated = 656.06; Observed [M-CI]": 622.0975

Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid results)
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 200.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
31 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Waters(Micromass) : Q-Tof micro(YA-105) Dept. Of Chemistry - I.1.T.(B) 28-Sep-201218:42:38
C32H26CI2N4Sn
MRK-RS-TOLSNDPM 12 (0.120) AM (Top,5, Ht,5000.0,556.28,1.00); Sm (Md, 4.00); Sb (5,40.00 ); Cm (5:35) TOF MS ES+
100- 603.1223 617.1272 5.15e3
1 601.1179
| | 615.1304
| g 1 621.0993
% 599.1168 | ,,
g S 6131283 |||
573.2657 1 [g 622.0075
574.2761 a it
ssgioq3D ly 595.1246 %1 H' ] ;M‘H 46?5-0974 643.?121 657.1196 561.1083 679.0467 6830734
L A A B LA LRSS LS R AR AR LAY RAARE AARRY "%"“l"*‘"f"""l HHH T (REARARARAR Tar H m/z
550 560 570 580 590 600 610 620 630 640 650 660 670 680
Minimum: -1.5
Maximum: 50.0 50.0 200.0
Mass Calc. Mass mDa PPM DBE Score Formula
622.0975  622.0946 2.9 4.7 22.0 1 C32 H27 N4 Cl Sn

Figure S2. HR-MS mass spectrum of compound 2a.
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Compound 3a

M. Wt. calculated = 688.05; Observed [M-CI]": 653.0782

Elemental Composition Report

Single Mass Analysis (displaying only valid resuilts)
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 200.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
1422 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

815.5319 873.3605 9035125

Page 1

12-0ct-201217:50:53
TOF MS ES+

115

Waters(Micromass) : Q-Tof micro(YA-105) Dept. Of Chemistry - 1.1.T.(B)
C36H26CI2N4Sn0O2
MRK-RS-OMESNDPM 44 (0.440) AM (Cen,5, 80.00, Ht,5000.0,556.28,1.00); Sm (Md, 6.00); Sb (5,40.00 ); Cm (25:57)
653.0782
100+
1 651.0778
N
, 578.2589
%4
481.4001 635.1160
413.2687 482.3939
. ’ 551.3484 ‘ L
0- ""flJ"%‘f""llll""' 'I"!\'” i ! t 13 T T ) B2 L
400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
Minimum: -1.5
Maximum: 50.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE Score Formula
653.0782 653.0766 1.6 2.5 22.5 1 C32 H26 N4

m/z

Figure S3. HR-MS mass spectrum of compound 3a.
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Figure S4

Br

Compound 4a

M. Wt. calculated = 785.93; Observed [M-CI]* : 750.61

Waters(Micromass) : Q-Tof micro(YA-105) " Dept. Of Chemistry - LLT.(B) s 04-Dec-201223:08:15]
C30H20Br2CI2N4Sn
MRK-RS-BRSNDPM 30 (0.300) AM (Top,5, Ht,5000.0,0.00,1.00); Sm (Md, 6.00); Sb (5,40.00 ); Cm (18:40) TOF MS ES+
100, 732.6520._ 750.6067 397
730.6592 |
\
i
443.1428 l-ssgiio
| |
1 7286547 ||
| ‘
9
& ‘ 685.1969 |
|
487.1755 ‘ l
[ ‘ 531.2001 “ ‘L
1 i qd . 8085355
1 - 806.5634
‘ 6632260 6g6.2034 H] bw |810.5406
[444.1443 | | ‘ ﬁ” | 753.6081 i
” 488.1781 575.2241 | ‘”‘ ‘w‘ 7643150 ||
I 547.1703 \ | |'ﬁ i la125330 |
1| 619.2275 | it T | |
|| L | | 8265015
| 639.1810 ‘ I y ‘Wl ‘8285134
! ‘
‘ ‘ | | .
| hign o (b M TR /TR A 11 | : I 859.2349  903.4033 940.7699
L inﬂ44¢ulmj ol i) ‘ ol ‘ | i e miz |
0 575 600 625 650 675 700 725 750 775 800

825 850 875 900 925

. ES-MS mass spectrum of compound 4a.
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MRK-RS-PHSNDPM-13C NAME MRK-RS-PHSNDPM-13C
EXPNO 6
IgeeR B3-INSEINY 83 T Dca 20120818
B822F 33589988KN = R Time 22.59
- - DR R R R R - - ~~~ INSTRUM spect
\ \// \ \W ’ / \/ \|/ PROBHD 5 mm'PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT ¢ocla
NS 273
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 295.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 8.75 usec
PL1 -2.00 dB
PL1W 56.53121948 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127549 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB 0
PC 1.40
" - - . i
T T T T T T T T R T T T T T T T T T T T . el
165 160 155 150 145 140 135 130 125 120 115 110 105 95 90 8 80 75 65 60 55 50 45 ppm

Figure S5. *C NMR spectrum of compound 1a recorded in CDCls at room temperature.
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Figure S6. Partial "H NMR spectrum of compound 1a recorded in CDCls at room temperature.
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o o
NAME MRE-RS-TOLYL-13C CHBIPWWWLTO WD N O n e o
EXPNO 6 NMETLTOOINOOOONNT ~ @ -
T TFTrFTFCFTSEFTCFCETEECETC - ~r~ o~
PROCNG 1
Date_ 20120306 \\'\‘\N////// \/
Time 20.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
. SOLVENT CDC13
NS 434
Ds 2
SWH 27777.777 Hz
FIDRES 0.423855 Hz
AQ 1.1796980 sec
RG 2050
DW 18.000 usec
DE 6.50 usec
TE 294.2 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13c
Pl 8.75 usec
PL1 -2.00 dB
PLIW 56.53121948 W
SFO1 100.6244401 MHz
======== CHANNEL f2 ========
CPDPRGZ waltzlé
Nucz 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PLI12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
ST 32768
SF 100.6127543 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
[aTn R i oot e gt ] Yamsaeoms oy "
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 0 pPpm

Figure S7. *C NMR spectrum of compound 2a recorded in CDCl; at room temperature.

CH3

P

S | _— T '
pPpn g 80 7.40 7.20 7.00 6.80 6.60 6.40 2.40

Figure S8. Partial *H NMR spectrum of compound 2a recorded in CDCl; at room temperature.
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MRK-RS-SNDPM-C13

NAME MRK-RS-SNDPM-C13 > Bl B NS -
EXPNO 21 = arN®e ewrON® T® S 4S8 a
PROCNO 1 2 3T 23888 e ™ "
Date 20120711 - T rErTTTT - NN~ w
T R AN B V
INSTRUM spect \
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 162
DS 2
SWH 27777.777 Hz
FIDRES 0.423855 Hz
AQ 1.1796980 sec H3CO
RG 2050
DW 18.000 usec
DE 6.50 usec
TE 293.4 X
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 2
======== CHANNEL fl ========
NUC1 3C
Pl 8.75 usec
PL1 -2.00 dB
PL1W 56.53121948 W
SFO1 100.6240376 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127552 MHz
WDW EM
SSB 0
LB 5.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T 1! T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

Figure S9. *C NMR spectrum of compound 3a recorded in CDCl5 at room temperature.

‘[C‘H 3

680 660 640 620 330PP™

Figure S10. Partial *H NMR spectrum of compound 3a recorded in CDCls at room temperature.
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- NAME MRK-RS-SnBrDPM-13C
- EXPNO 4
MRK-RS-SnBrDPM-13C PROCNO 1
Date_ 20121014
8352888855859 NS ) Zime i2.24
CH OOV WNE OO NN~ LR e INSTROM Spect.
B2eAB88EISS8]EE NN ; PROBHD 5 mm PABBO BB-
R R R R R e i NN~ PULPROG 2gpg30
D 65536
NN &7V \/ Sere
NS 5000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE . 6.50 usec
TE 292.7 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13¢
Pl 8.75 usec
PL1 -2.00 dB
PL1W 56.53121948 W
SFO1 100. 6228298 MHz
m=sszss== CHANNEL f2 ====z=a==
CPDPRG2 waltzlG
NUC2
PCPD2 80. 00 usec
PL2 -1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
SI
SF 100.6127508 MHz
WDW EM
SSB 0
- LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Figure S11. **C NMR spectrum of compound 4a recorded in CDCl5 at room temperature.

Muu
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%

=

Figure S12. Partial *H NMR spectrum of compound 4a recorded in CDCls at room temperature.
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Figure S13. Normalized absorption spectra of compounds la-4a recorded in CHCI; at room

temperature.
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4a

/=

2a

la

P
PRSI

)0 02 -04 06 -0.8 -10 -12 -14 -16
Potiential (V)/SCE

Figure S14. Reduction waves of compounds la-4a recorded in CH,Cl, solvent using
tetrabutylammonium perchlorate (TBAP) as supporting electrolyte and saturated calomel

electrode (SCE) as reference electrode at scan rates of 50 mVs™.
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Table S1. Absorption and redox data of compounds la-4a.

Compound Absorbance [nm] (log €) Erea [V] Eox[V]
la 462 (4.90) 497 (4.76) 342 (4.32) -1.09 1.66
2a 461 (4.91) 497 (4.75) 336 (4.37) -1.08 1.55
3a 462 (4.87) 497 (4.71) 374 (4.29) -1.39 1.44
4a 463 (4.90) 499 (4.75) 342 (4.36) -1.02 1.48
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X-ray Crystallography

Experimental details relating to the crystallographic characterization are summarized in Table
S1. Diffraction data were collected using graphite monochromated Mo Ka radiation on an
Agilent diffractometer (Xcalibur, EOS) at 100 K using m-scans. The structures were solved by
direct methods and refined against F*2 by least-squares utilizing the software packages
SHELXL-97*, SIR-92%, PLATON® and WINGX*. All non-hydrogen atoms were refined
anisotropically. Hydrogen atoms were placed in calculated positions and refined using a riding
model. CCDC 917693 contains the supplementary crystallographic data for this paper. These
data can be obtained free of charge from The Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data request/cif.
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Crystalographic data for compound 3a

Empirical formula
Formula weight
Crystal system

Space group

a(A”)

b (A%)

c(A”)

a (deg)

$ (deg)

y (deg).

Volume (V)

Z

Density (calculated)
Absorption coefficient
F (000)

R(int)

Completeness to theta
R1, wR2

R1 wR2
Goodness-of-fit on F2
Largest diff. peak and hole

CazH26CIoN, O,Sn
688.18
Monoclinic
P21/c
8.5375(2) A
21.9688(4) A
17.2218(3) A
90°
115.703(2)°
90°
2910.49(10) A3
4

1.570 Mg/m3
1.099 mm-1
1384

0.0243

28.99°

0.0197 , 0.0450
0.0225, 0.0463
1.067

0.428 and -0.388 e.A-3
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