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General. 'H (300 or 400 MHz) and "*C (75 MHz) NMR spectra were recorded in CDCl;
unless noted otherwise. Mass spectra of porphyrins were obtained by laser desorption mass
spectrometry in the absence of a matrix (LDMS) and by high-resolution fast atom bombardment
mass spectrometry (FABMS). Absorption and emission spectra were collected in toluene at
room temperature. Elemental analyses were performed by Atlantic Microlab, Inc. Melting
points are uncorrected. For porphyrins, a melting point onset value is given. Silica gel (Baker
40 um average particle size) was used for column chromatography. Chloroform contained 0.8%
ethanol as a stabilizer. The presence of ethanol in chloroform enables BFs-ethanol cocatalysis in
reactions with mesitaldehyde and pyrrole. The citations in the following sections refer to those
listed in the body of the paper.

Melting Point Study. Each porphyrin was subjected to a melting-point determination.
In a few cases, relatively sharp melting points (AT = 5-6 °C) were observed. In most cases, the
mp range was partially obscured (owing to concurrent sublimation and the intense optical density
of the sample). For consistency, the value for the mp onset of each compound is reported. The
mp onset values are as follows: Znl (275 °C); Zn2 (285 °C); Zn3 (dec. at 400 °C); Zn4 (260
°C); Zn5 (245 °C); Zn6 (270 °C); Zn7 (255 °C); Zn8 (425 °C); Zn9 (380 °C); Zn10 (370 °C);
Zn11 (350 °C); Zn12 (350 °C); Zn13 (430 °C); Zn14 (435 °C); Zn15 (340 °C); Zn16 (250 °C);
Zn17 (335 °C); Zn18 (290 °C); Zn19 (230 °C); Zn40 (>300 °C); Zn41 (310 °C); 45 (>450 °C).

Noncommercial Compounds. Compounds Znl," Zn2,” Zn3,° Znd}' Zns5? 22,7
2,4,6-triethylbenzaldehyde,44 26,2 2941 30,* 32, 36,4 38°% and 44> were prepared as
described in the literature.

Zn(11)-5,10,15-Trimesityl-5-(4-vinylphenyl)porphyrin (Zn6). Following a standard
procedure for mixed-aldehyde condensation™ at high concentration® with BF3-O(Et),—ethanol
cocatalysis,”® samples of 21 (500 mg, 2.81 mmol), mesitaldehyde (1.24 mL, 8.42 mmol), and
pyrrole (779 uL, 11.2 mmol) were condensed in CHCl; (153 mL) in the presence of BF;-O(Et)
(347 uL, 2.74 mmol) at room temperature for 1 h. Then DDQ (1.91 g, 8.42 mmol) was added.
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After 10 min, the crude mixture was passed through a silica column (CH,Cl,) to recover the
mixture of porphyrins free from polar byproducts. A solution of the porphyrin mixture in CHCl3
(150 mL) was treated with a solution of Zn(OAc),-2H,0 (1.53 g, 7.00 mmol) in MeOH (20 mL).
After 15 h, the solution was washed with water. Column chromatography [silica, CHCls/hexanes
(11:9) followed by silica, CHCls/hexanes (1:2)] afforded a purple solid (330 mg, 14%): mp onset
270 °C; '"H NMR & 1.85 (s, 12H), 1.87 (s, 6H), 2.63 (s, 9H), 5.48 (d, J = 10.0 Hz, 1H), 6.08 (d, J
=16.8 Hz, 1H), 7.07 (dd, J' = 16.8 Hz, J* = 10.0 Hz, 1H), 7.31 (s, 6H), 7.82 (d, J= 9.6 Hz, 2H),
8.21 (d, J = 9.6 Hz, 2H), 8.70-8.79 (m, 6H), 8.92 (d, J = 5.4 Hz, 2H); LDMS obsd 829.4;
FABMS obsd 828.3176, calcd 828.3170 (CssHagNaZn); Aaps 423, 512, 550, 588 nm.

Zn(1I)-5-(4-Allylphenyl)-10,15,20-trimesitylporphyrin  (Zn7). Following the
procedure for Zn6, reaction of 23 (365 mg, 2.50 mmol), mesitaldehyde (1.11 g, 7.50 mmol), and
pyrrole (672 mg, 10.0 mmol) was carried out in CHCI; (1.0 L) in the presence of BF3;-O(Et),
(1.32 mL of a 2.5 M solution in CHCI3) at room temperature for 1 h followed by oxidation with
DDQ (1.70 g, 7.50 mmol) and passage through a silica pad [CH,Cly/hexanes, (1:1)]. The
mixture of porphyrins was dissolved in THF (250 mL) and treated with Zn(OAc),-2H,0 (450
mg, 2.10 mmol) at 50 °C for 4 h and then overnight at room temperature. The volume of THF
was reduced to 50 mL and the mixture of zinc porphyrins was precipitated upon addition of
methanol.  Chromatography [silica, toluene/hexanes, (1:2.5)] followed by crystallization
(CH,Cl,/MeOH) gave pink crystals (250 mg, 12%): mp onset 255 °C; 'H NMR & 1.83 (s, 18H),
2.63 (s, 9H), 3.75 (d, J= 6.4 Hz 2H), 5.30 (m, 2H), 6.29-6.32 (m, 1H), 7.26 (s, 6H), 7.55 (d, J =
7.2 Hz, 2H), 8.13 (d, J = 8.0 Hz, 2H), 8.69 (s, 4H), 8.73 (d, J = 4.8 Hz, 2H), 8.87 (d, J = 4.8 Hz,
2H); LDMS obsd 842.97; FABMS obsd 842.3365, calcd 842.3327 (CssHsoNaZn); Aaps 421, 551,
593 nm.

5-Todo-10,15,20-tri-p-tolylporphyrin (8). Following a standard method,’® a solution of
37 (871 mg, 1.50 mmol) and I, (267 mg, 1.05 mmol) in CHCl; (210 mL) was treated with a
solution of [bis(trifluoroacetoxy)iodo]benzene (478 mg, 1.20 mmol) in CHCl; (30 mL) followed
by pyridine (1.3 mL). The mixture was stirred at room temperature for 1 h. The reaction
mixture was diluted with CH,Cl,, washed with aqueous Na,S,0;, water and dried (NaySOy).
After concentrating the solution to a volume of ~100 mL, 30 mL of hexanes was added. The
resulting purple precipitate was filtered, washed (CH,Cl,, hexanes) and dried to yield the free
base porphyrin (618 mg). The filtrate was concentrated and chromatographed (silica gel, warm
toluene/hexanes = 7:3), affording additional free base porphyrin (253 mg). The total yield is 871
mg (82%): "H NMR & —2.70 (s, 2H), 2.69-2.74 (brs, 9H), 7.53—7.59 (br m, 6H), 8.04—8.09 (br m,
6H), 8.78-8.83 (m, 4H), 8.89 (d, J = 4.8 Hz, 2H), 9.67 (d, J = 4.4 Hz, 2H); LDMS obsd 706.9;
FABMS obsd 706.1613, calcd 706.1593 (C41Hz31IN4); Aaps 424, 520, 557, 598, 656 nm.

Zn(I1)-5-1odo-10,15,20-tri-p-tolylporphyrin (Zn8). A solution of 8 (353 mg, 0.500
mmol) in THF (60 mL) was treated with Zn(OAc),:2H,O (1.10 g, 5.00 mmol) at room
temperature for 8 h. After removal of the solvent, the residue was chromatographed (silica gel,
hexanes/CH,Cl,, (1:1)] affording a powder that was recrystallized [(hexanes/CH,Cl,), 349 mg,
91%]: mp onset 425 °C; "H NMR § 2.67-2.70 (brs, 9H), 7.53-7.59 (br m, 6H), 8.01-8.06 (br m,
6H), 8.79 (m, 4H), 8.87 (d, J = 5.6 Hz, 2H), 9.72 (d, J = 4.4 Hz, 2H); LDMS obsd 770.5;
FABMS obsd 768.0760, calcd 768.0728 (C41H29IN4Zn); Aabs 429, 519, 556, 596 nm.

Zn(ID)-5-[2-(Trimethylsilyl)ethynyl]-10,15,20-tri-p-tolylporphyrin (Zn9). A sample

of 32 (473 mg, 1.00 mmol) was reduced following a general procedure® and the resulting 32-

diol was condensed with 26 (243 mg, 1.00 mmol) in CH;CN (400 mL) under TFA (930 uL, 12.1

mmol) catalysis at room temperature for 4 min. Then DDQ (681 mg, 3.00 mmol) was added.
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After 1 h, TEA (2 mL) was added. The mixture was concentrated and the residue was
chromatographed [silica gel, hexanes/CH,Cl,, (3:7)] affording the free base porphyrin (116 mg,
17%): mp onset 380 °C; '"H NMR § —2.41 (s, 2H), 0.62 (s, 9H), 2.71 (s, 3H), 2.72 (s, 6H), 7.54
(d, J=8.0 Hz, 2H), 7.57 (d, J = 8.0 Hz, 4H), 8.05 (d, J = 8.0 Hz, 2H), 8.08 (d, J = 8.0 Hz, 4H),
8.79 (s, 4H), 8.92 (d, J=4.4 Hz, 2H), 9.65 (d, J = 4.8 Hz, 2H); LDMS obsd 676.2; FABMS obsd
676.3047, calcd 676.3022 (CasHaoN4Si); Aaps 431, 497, 529, 567, 606, 664 nm. A sample of the
free base porphyrin (169 mg, 0.250 mmol) in THF (25 mL) was treated with a solution of
Zn(OAc)»-2H,0 (275 mg, 1.25 mmol) in MeOH (2 mL) at room temperature for 12 h. Column
chromatography [hexanes/CH,Cl,, (3:7)] afforded a purple solid (136 mg, 74%; 13% overall
yield): "H NMR 8 0.62 (s, 9H), 2.70-2.73 (br s, 9H), 7.53-7.59 (m, 6H), 8.04-8.10 (m, 6H), 8.79
(s, 4H), 8.92 (m, 2H), 9.65 (m, 2H); LDMS obsd 739.8; FABMS obsd 738.2167, calcd 738.2157
(C46H38N4SIZII), }\-abs 434, 523, 563, 605 nm.

Zn(11)-5,10,15-Tri-p-tolyl-20-vinylporphyrin (Zn10). A solution of Zn8 (50 mg, 60
umol) in THF (24 mL) was treated overnight with Pd(PPh;3)4 (7 mg) and tributyl(vinyl)tin (190
uL, 600 wmol) at 60 °C under argon. The reaction mixture was concentrated. Column
chromatography [silica, CH,Cly/hexanes (1:1)] followed by trituration of the product with
hexanes afforded a purple solid (34 mg, 77%): mp onset 370 °C; '"H NMR & 2.72 (s, 3H), 2.74 (s,
6H), 6.05 (d, /= 17.6 Hz, 1H), 6.49 (d, /= 11.6 Hz, 1H), 7.55-7.58 (m, 6H), 8.08-8.10 (m, 6H),
8.95 (s, 4H), 8.99 (d, J = 4.4 Hz, 2H), 9.16-9.23 (m, 1H), 9.51 (d, J = 4.4 Hz, 2H); LDMS obsd
668.8; FABMS obsd 668.1928, calcd 668.1918 (Cs3H3:N4Zn); Aabs 426, 554, 595 nm.

Zn(11)-5-Allyl-10,15,20-tri-p-tolylporphyrin (Znl1). A sample of 32-SnBu; (500 mg,
0.711 mmol) was reduced following a general procedure® and the resulting 32-diol was
condensed with 24 (132 mg, 0.711 mmol) in CH,Cl, (264 mL) containing Yb(OTf); (564 mg,
0.910 mmol) at room temperature for 7 min. Then DDQ (3 equiv per dipyrromethane; 484 mg,
2.13 mmol) was added. The reaction mixture was passed over a silica column (CH,Cl,). The
resulting free base porphyrin was dissolved in CHCl; (50 mL) and treated with a solution of
Zn(OAc),"2H,0 (780 mg, 3.6 mmol) in MeOH (7 mL) at room temperature for 2 h. Column
chromatography (silica, CHCl3) afforded a purple solid (207 mg, 42%): mp onset 350 °C; 'H
NMR 8 2.71 (s, 3H), 2.73 (s, 6H), 5.18-5.22 (m, 2H), 5.77 (d, 2H), 6.88 (m, 1H), 7.53-7.57 (m,
6H), 8.07-8.10 (m, 6H), 8.92 (s, 4H), 9.00 (d, J = 4.4 Hz, 2H), 9.53 (d, J = 4.4 Hz, 2H); LDMS
obsd 681.3; FABMS obsd 682.2084, calcd 682.2075 (CssH34N4Zn); Aaps 424, 552, 592 nm.

Zn(I1)-5-(3-Butenyl)-10,15,20-tri-p-tolylporphyrin (Zn12). Following the procedure
for Zn11, the condensation of 32-diol (derived from 32-SnBuy; 500 mg, 0.711 mmol) and 25
(142 mg, 0.711 mmol) for 7 min, oxidation with DDQ, passage through a silica pad (CH,Cl,),
and metalation with Zn(OAc),-2H,0 followed by chromatography (silica, CHCIs) afforded a
purple solid (213 mg, 44%): mp onset 300 °C; "H NMR § 2.71 (s, 3H), 2.73 (s, 6H), 3.32 (m,
2H), 5.07-5.17 (m, 3H), 5.77 (d, 1H), 6.29 (m, 1H), 7.54-7.58 (m, 6H), 8.07-8.10 (m, 6H), 8.92
(s, 4H), 9.01 (d, J = 4.4 Hz, 2H), 9.52 (d, J = 4.4 Hz, 2H); LDMS obsd 697.1, 656.0 [(M —
allyl)"]; FABMS obsd 696.2203, calcd 696.2231 (C4sH3sN4Zn); Aaps 424, 513, 552, 591 nm.

Zn(11)-5,10,15-Tri-p-tolyl-20-(4-vinylphenyl)porphyrin (Zn13). Following the
procedure for Zn9, the reaction of 32-diol (derived from 32; 600 mg, 1.27 mmol) and 27 (315
mg, 1.27 mmol) in MeCN (508 mL) containing TFA (1.17 mL, 15.2 mmol) for 3 min followed
by oxidation with DDQ (865 mg, 3.81 mmol), neutralization with TEA (1 mL), and passage
through a silica pad (CH,Cl,) afforded the partially purified free base porphyrin. Metalation in
CHCl; (150 mL) with Zn(OAc),-2H,0 (640 mg, 2.92 mmol) in MeOH (15 mL) for 1 h and the
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standard workup including washing with MeOH furnished a purple solid (242 mg, 26%): mp
onset 430 °C; 'H NMR § 2.67 (s, 9H), 5.48 (d, J = 10.0 Hz, 1H), 6.11 (d, J = 16.8 Hz, 1H), 7.10
(dd, J' = 16.8 Hz, J* = 10.0 Hz, 1H), 7.60 (d, J = 8.4 Hz, 6H), 7.82 (d, J = 8.4 Hz, 2H), 8.11 (d, J
= 8.4 Hz, 6H), 8.21 (d, J = 8.4 Hz, 2H), 8.99-9.01 (m, 8H); LDMS obsd 745.2; FABMS obsd
7442233, caled 744.2231 (C49H36N4ZII); }\-abs 425, 551, 592 nm.

Zn(1I)-5-(4-Allylphenyl)-10,15,20-tri-p-tolylporphyrin  (Zn14). Following the
procedure for Znl11, the condensation of 32-diol (derived from 32-SnBu,; 2.00 g, 2.84 mmol)
and 28 (745 mg, 2.84 mmol) for 15 min, oxidation with DDQ (1.93 g, 8.52 mmol) and passage
through a silica pad (CH,Cl,) afforded the free base porphyrin, which was suspended in
ethanol/hexanes (1:1), sonicated for 5 min and then centrifuged. The ethanol/hexanes mixture
was decanted and the solid was dried affording the free base porphyrin (14) (455 mg, 23%): mp
onset 435 °C; '"H NMR § -2.77 (brs, 2H), 2.71 (s, 9H), 3.75 (d, J = 7.8 Hz, 2H), 5.27-5.37 (m,
2H), 6.26-6.33 (m, 1H), 7.55-7.58 (m, 8H), 8.10-8.16 (m, 8H), 8.86 (s, 8H); LDMS obsd 697.4;
FABMS obsd 696.3265, calcd 696.3253 (CsoH4oN4). Metalation of the free base porphyrin (100
mg, 0.143 mmol) in CHCl; (15 mL) with Zn(OAc),2H,0 (157 mg, 0.717 mmol) in MeOH (2
mL) for 18 h followed by standard workup and chromatography (silica, CHCl;) afforded a purple
solid (106 mg, 97%): '"HNMR § 2.72 (s, 9H), 3.76 (d, J = 7.8 Hz, 2H), 5.27-5.38 (m, 2H), 6.25—
6.35 (m, 1H), 7.55-7.58 (m, 8H), 8.10 (d, /= 7.6 Hz, 6H), 8.14 (d, J = 8.0 Hz, 2H), 8.97 (s, 8H);
LDMS obsd 759.4; FABMS obsd 758.2429, calcd 758.2388 (CsoH3sNaZn); Aaps 424, 511, 550,
591 nm.

Zn(I1)-5-(4-Allylphenyl)-15-mesityl-10,20-di-p-tolylporphyrin (Zn15). Following the
procedure for Zn11, the condensation of 33-diol (derived from 33-SnBu,; 699 mg, 0.953 mmol)
and 28 (250 mg, 0.953 mmol) for 15 min, oxidation with DDQ (649 mg, 2.86 mmol), passage
through a silica pad (CH»Cl), and metalation with Zn(OAc),2H,0 followed by chromatography
(silica, CHCI3) afforded a purple solid (161 mg, 21%): mp onset 340 °C; '"HNMR & 1.85 (s, 6H),
2.64 (s, 3H), 2.71 (s, 6H), 3.76 (d, J = 6.8 Hz, 2H), 5.27-5.37 (m, 2H), 6.29 (m, 1H), 7.29 (s,
2H), 7.55-7.58 (m, 6H), 8.11-8.16 (m, 6H), 8.79 (d, J = 4.8 Hz, 2H), 8.92 (d, J = 4.8 Hz, 2H),
8.96 (s, 4H); LDMS obsd 828.5, 845.5; FABMS obsd 828.3151, calced 828.3170 (CssHagN4Zn).
Aabs 425, 485, 513, 551, 592 nm.

Zn(1I)-5-(4-Allylphenyl)-10,20-di-p-tolyl-15-(2,4,6-triethylphenyl)porphyrin (Zn16).
Following the procedure for Znl1, the condensation of 34-diol (derived from 34-SnBu,; 483
mg, 0.625 mmol) and 28 (163 mg, 0.625 mmol) for 30 min, oxidation with DDQ, passage
through a silica pad (CH,Cl,), metalation with Zn(OAc),-2H,0, and chromatography (silica,
CHCls) afforded a purple solid (51 mg, 10%): mp onset 250 °C; 'HNMR § 0.74 (t, J = 7.2 Hz,
6H), 1.54 (t, J= 7.4 Hz, 3H), 2.09 (q, 4H), 2.72 (s, 6H), 3.00 (q, 2H), 3.76 (d, J = 6.6 Hz, 2H),
5.27-5.38 (m, 2H), 6.26-6.35 (m, 1H), 7.35 (s, 2H), 7.54-7.59 (m, 6H), 8.12-8.17 (m, 6H), 8.80
(d, J = 4.5 Hz, 2H), 8.92 (d, J = 4.5 Hz, 2H), 8.97 (s, 4H); LDMS obsd 828.5; FABMS obsd
828.3151, caled 828.3170 (CssHagNaZn); Aaps 425, 513, 551, 592 nm.

Zn(I1)-5-(4-Allylphenyl)-10,20-dimethyl-15-p-tolylporphyrin (Zn17). Following the
procedure for Znl11, the condensation of 35-diol (derived from 35-SnBuy; 427 mg, 0.740 mmol)
and 29 (175 mg, 0.741 mmol) for 30 min, oxidation with DDQ, passage through a silica pad
(CH2Cly), and metalation with Zn(OAc),'2H,O followed by chromatography (silica, CHCls)
afforded a purple solid (69 mg, 15%): mp onset 335 °C; "HNMR & 2.73 (s, 3H), 3.77 (d, J = 6.6
Hz, 2H), 4.67 (s, 6H), 5.29-5.40 (m, 2H), 6.25-6.39 (m, 1H), 7.56-7.60 (m, 4H), 8.07-8.14 (m,
4H), 8.98-9.00 (m, 4H), 9.56 (d, J = 4.5 Hz, 4H); LDMS obsd 605.3; FABMS obsd 606.1798,
calcd 606.1762 (C3sH30N4Zn); Aaps 425, 515, 554, 597 nm.
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Zn(I1)-5-(4-Allylphenyl)-15-mesityl-10,20-dimethylporphyrin (Zn18). Following the
procedure for Znl11, the condensation of 35-diol (derived from 35-SnBuy; 427 mg, 0.740 mmol)
and 30 (196 mg, 0.740 mmol) for 30 min, oxidation with DDQ, passage through a silica pad
(CH2Cly), and metalation with Zn(OAc),'2H,O followed by chromatography (silica, CHCls)
afforded a purple solid (90 mg, 19%): mp onset 290 °C; '"HNMR & 1.83 (s, 6H), 2.66 (s, 3H),
3.77 (d, J = 6.6 Hz, 2H), 4.66 (s, 6H), 5.29-5.40 (m, 2H), 6.25-6.39 (m, 1H), 7.30 (s, 2H), 7.58
(d, J=7.8 Hz, 2H), 8.11 (d, J= 7.8 Hz, 2H), 8.82 (d, J = 4.5 Hz, 2H), 8.95 (d, J = 4.5 Hz, 2H),
9.53 (d, J = 4.5 Hz, 4H); LDMS obsd 634.4; FABMS obsd 634.2120, calcd 634.2075
(Ca0H34NuZn); Aavs 424, 515, 553, 597 nm.

Zn(1I)-5-(4-Allylphenyl)-10,20-dimethyl-15-(2,4,6-triethylphenyl)porphyrin (Zn19).
Following the procedure for Znl1, the condensation of 35-diol (derived from 35-SnBu,; 427
mg, 0.740 mmol) and 31 (227 mg, 0.740 mmol) for 25 min, oxidation with DDQ, passage
through a silica pad (CH»Cl), and metalation with Zn(OAc),2H,0 followed by chromatography
[silica, CHCls/hexanes (1:1)] afforded a purple solid (45 mg, 9%): mp onset 230 °C; '"HNMR &
0.71 (t, J= 7.5 Hz, 6H), 1.56 (t, J = 7.5 Hz, 3H) 2.10 (q. 4H), 2.99 (q, 2H), 3.77 (d, J = 6.6 Hz,
2H), 4.66 (s, 6H), 5.29-5.40 (m, 2H), 6.25-6.39 (m, 1H), 7.34 (s, 2H), 7.58 (d, J = 7.8 Hz, 2H),
8.11 (d, J= 7.8 Hz, 2H), 8.82 (d, J = 4.5 Hz, 2H), 8.95 (d, J = 4.5 Hz, 2H), 9.50 (d, J = 4.5 Hz,
2H), 9.54 (d, J= 4.5 Hz, 2H); LDMS obsd 676.4; FABMS obsd 676.2580, calcd 676.2544
(C43HaoNuZn); Aavs 425, 515, 554, 597 nm.

1-Iodo-4-(1,1-dimethoxymethyl)benzene (20). A solution of 4-iodobenzaldehyde (10.0
g, 43.1 mmol) in MeOH (150 mL) was treated with TiCls (80 uL, 430 wmol) under argon for 15
min. TEA (0.2 mL) was added. After 15 min, water and Et,O were added. The organic layer
was collected, dried (Na,SO,), filtered, and concentrated to give a pale yellow oil (11.5 g, 96%):
"H NMR & 3.30 (s, 6H), 5.34 (s, 1H), 7.19 (d, J = 8.4 Hz, 2H), 7.70 (d, J = 8.4 Hz, 2H); °C
NMR § 52.4,94.3, 102.1, 128.6, 137.1, 137.6.

1-(1,1-Dimethoxymethyl)-4-vinylbenzene (21). A sample of 20 (8.50 g, 30.6 mmol)
was treated with vinylmagnesium bromide (33.6 mL, 33.6 mmol, 1.0 M solution in THF)
followed by Pd(PPh;3),Cl, (220 mg, 1 mol%). The mixture was stirred at room temperature
under argon for 2 h. Water and Et,O were added. The aqueous layer was washed with Et,0.
The organic layer was collected, dried (Na,SOs), filtered, and concentrated. Chromatography
[silica, Et,0/hexanes/TEA (25:75:1)] afforded a colorless oil (3.51 g, 64%): 'H NMR & 3.33 (s,
6H), 5.25 (d, J= 10.0 Hz, 1H), 5.39 (s, 1H), 5.75 (d, J = 16.8 Hz, 1H), 6.72 (dd, J' = 16.8 Hz, J*
=10.0 Hz, 1H), 7.41 (s, 4H); °C NMR & 52.3, 102.6, 113.9, 125.9, 126.5, 126.8, 128.0, 136.3,
137.4, 137.5; FABMS obsd 178.0944, calcd 178.0994 (C,;H40>).

4-Allylbenzaldehyde (23). Following a standard procedure,’ a solution of 22 (2.36 g,
10.2 mmol) in CH,Cl, (60 mL) was treated with TFA (12 mL) and water (0.3 mL). The solution
was stirred for 18 h. Then aqueous NaHCO; (5%, 150 mL) was added. The organic phase was
washed with aqueous NaHCO; and brine, then dried (Na,SO4) and concentrated.
Chromatography (silica, CH,Cly/hexanes, 1:2) afforded a colorless oil that partially solidified
after standing at 0 °C for a few weeks (1.20 g, 81%): '"H NMR & 3.47 (d, J = 6.4 Hz 2H), 5.09—
5.15 (m, 2H), 5.92-5.99 (m, 1H), 7.36 (d, J = 8.4 Hz, 2H), 7.82 (d, J = 8.0 Hz, 2H), 9.81 (s, 1H);
PC NMR 40.1, 116.7, 129.1, 129.8, 134.5, 135.9, 147.2, 191.7; FABMS obsd 146.0739, calcd
146.0732 (CyoH00).

5-Allyldipyrromethane (24). Following a standard procedure, a solution of 3-
butenal diethylacetal (4.00 g, 27.7 mmol) in pyrrole (194 mL, 2.77 mol) at room temperature

40,41
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under argon was treated with TFA (467 uL, 2.77 mmol) for 10 min. TEA (221 uL, 2.77 mmol)
was added. The mixture was concentrated under high vacuum. The residue was
chromatographed [silica, hexanes/ethyl acetate (4:1)] to afford a pale orange oil (1.85 g, 36%):
"H NMR § 2.86 (t, J = 8.0 Hz, 2H), 4.11 (t, J = 8.0 Hz, 1H), 5.02-5.12 (m, 2H), 5.83 (m, 1H),
6.08 (s, 2H), 6.15 (m, 2H), 6.65 (m, 2H), 7.83 (br s, 2H); °C NMR & 37.3, 38.7, 105.6, 107.6,
116.3, 117.1, 132.8, 136.2; FABMS obsd 187.1230, calcd 187.1235 [(M + H)'], (M = C;,H1sNy).

5-(3-Butenyl)dipyrromethane (25). Following a standard procedure,* a solution of 4-
pentenal (4.00 g, 47.6 mmol) in pyrrole (332 mL, 4.76 mol) at room temperature under argon
was treated with InCls (1.05 g, 4.76 mmol) for 1.5 h. Powdered NaOH (5.71 g, 143 mmol) was
added. After stirring for 30 min, the mixture was suction-filtered. The filtrate was concentrated
under high vacuum. The resulting residue was chromatographed [silica, hexanes/ethyl acetate
(4:1)] to afford a pale yellow oil (7.48 g, 78%): 'H NMR & 2.05 (m, 4H), 4.00 (m, 1H), 4.96—
5.05 (m, 2H), 5.80 (m, 1H), 6.08 (s, 2H), 6.15 (m, 2H), 6.62 (m, 2H), 7.71 (br s, 2H); °C NMR
31.3, 33.1, 36.5, 105.5, 107.6, 114.9, 117.1, 133.1, 138.0; FABMS obsd 200.1321, calcd
200.1313 (Ci3H6N2).

5-(4-Vinylphenyl)dipyrromethane (27). Following the procedure for 25, the reaction of
21 (2.78 g, 15.6 mmol) in pyrrole (108 mL, 1.56 mol) and the standard workup including
chromatography (silica, CH,Cl, followed by silica, toluene) afforded a yellow solid (2.52 g,
65%): mp 75-78 °C; 'H NMR §(CD,Cly) 5.24 (d, J = 10.0 Hz, 1H), 5.44 (s, 1H), 5.75 (d, J =
16.8 Hz, 1H), 5.87-5.88 (m, 2H), 6.11-6.13 (m, 2H), 6.68-6.76 (m, 3H), 7.17 (d, J = 8.0 Hz,
2H), 7.38 (d, J = 8.0 Hz, 2H), 8.01 (brs, 2H); °C NMR & (CD,Cl,) 44.2, 107.5, 108.8, 114.1,
117.8, 126.9, 129.0, 133.0, 136.8, 136.9, 142.6; FABMS obsd 248.1311, calcd 248.1313; Anal.
Calcd for C17HgN»: C, 82.22; H, 6.49; N, 11.28; Found: C, 82.44; H, 6.45; N, 11.24.

5-(4-Allylphenyl)dipyrromethane (28). Following the procedure for 25, the reaction of
23 (1.75 g, 12.0 mmol) in pyrrole (83 mL, 1.2 mol) and the standard workup including
chromatography (silica, toluene) followed by recrystallization from EtOH/H,0 (6:1) afforded an
off-white solid (1.92 g, 61%): mp 60-62 °C; '"H NMR & 3.37 (d, J = 8.0 Hz, 2H), 5.06-5.11 (m,
2H), 5.46 (s, 1H), 5.93-5.99 (m, 3H), 6.15-6.17 (m, 2H), 6.69—6.70 (m, 2H), 7.15 (s, 4H), 7.91
(brs, 2H); >C NMR § 39.8, 43.6, 107.1, 108.4, 115.9, 117.1, 128.4, 128.8, 132.6, 137.3, 138.8,
139.8; FABMS obsd 262.1476, calcd 262.1470; Anal. Calcd for CigHigN»: C, 82.41; H, 6.92; N,
10.68; Found: C, 82.44; H, 6.85; N, 10.44.

5-(2,4,6-Triethylphenyl)dipyrromethane (31). Following a standard procedure for
mesitaldehyde,* a solution of 2,4,6-triethylbenzaldehyde (5.70 g, 30.0 mmol) in pyrrole (210
mL, 3.00 mol) was treated with MgBr, (2.76 g, 15.0 mmol) at room temperature for 1 h.
Powdered NaOH (6.0 g, 15 mmol) was added. After stirring for 30 min, the mixture was
suction-filtered. The filtrate was concentrated under high vacuum. Chromatography (silica,
CHCl; followed by silica, toluene) of the residue afforded a brown oil (5.22 g, 57%): '"H NMR &
0.93 (brs, 6H), 1.28 (t, J = 8.0 Hz, 3H), 2.53 (brs, 4H), 2.64 (q, J = 7.6 Hz, 2H), 5.96 (s, 1H),
6.07 (s, 2H), 6.19 (m, 2H), 6.66 (s, 2H), 6.97 (s, 2H), 7.95 (brs, 2H); >’C NMR & 15.2, 27.0, 28.3,
37.3, 106.4, 108.3, 115.9, 127.3, 131.8, 133.1, 143.1; FABMS obsd 306.2103, calcd 306.2096
(C21Ha6Ny).

Dibutyl[S5,10-dihydro-1,9-di-p-toluoyl-5-p-tolyldipyrrinato]tin(IV) (32-SnBu,).
Following a general diacylation procedure,’” a solution of 29 (5.00 g, 21.2 mmol) in toluene (125
mL) was treated with EtMgBr (100 mL, 100 mmol, 1.0 M in THF) followed by p-toluoyl
chloride (7.0 mL, 53 mmol). After quenching and extractive workup, the crude material was
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dissolved in CH,Cl, (200 mL). Samples of TEA (8.9 mL, 64 mmol) and Bu,SnCl, (6.44 g, 21.2
mmol) were added. After 30 min, the solution was concentrated. Column chromatography
(silica, CH,Cl,) followed by crystallization (MeOH) afforded a pale green solid (8.54 g, 57%):
mp 124-126 °C; "H NMR § 0.69 (t, J = 7.2 Hz, 3H), 0.74 (t, J = 7.2 Hz, 3H), 1.09-1.14 (m, 2H),
1.19-1.25 (m, 2H), 1.30-1.34 (m, 2H), 1.41-1.45 (m, 2H), 1.47-1.52 (m, 2H), 1.66-1.70 (m,
2H), 2.31 (s, 3H), 2.44 (s, 6H), 5.56 (s, 1H), 6.19 (d, J=4.0 Hz, 2H), 7.08-7.11 (m, 6H), 7.29 (d,
J=8.0 Hz, 4H), 7.82 (d, J = 8.0 Hz, 4H); °C NMR § 13.55, 13.57, 21.0, 21.5, 23.9, 24.7, 25.9,
26.3, 27.16, 27.22, 45,2, 115.0, 123.7, 127.9, 129.0, 129.1, 129.3, 135.0, 135.7, 136.2, 141.3,
142.0, 151.7, 184.3; FABMS obsd 705.2503, calcd 705.2525 [(M + H)']; Anal. Calcd for
C40H44N-O,Sn; C, 68.29; H, 6.30; N, 3.98; Found: C, 68.33; H, 6.35; N, 3.92.

Dibutyl[5,10-dihydro-5-mesityl-1,9-di-p-toluoyldipyrrinato]tin(IV) (33-SnBu,).
Following the procedure for 32-SnBu,, the reaction of 30 (2.00 g, 7.57 mmol) and p-toluoyl
chloride (2.00 mL, 15.1 mmol) followed by tin complexation (TEA, 3.2 mL, 23 mmol;
Bu,SnCl,, 2.30 g, 7.57 mmol), chromatography (silica, CH,Cl,), and precipitation (diethyl
ether/MeOH) afforded a pale yellow solid (2.87 g, 52%): mp 151-153 °C; "HNMR § 0.71 (t, J =
7.2 Hz, 3H), 0.78 (t, J = 7.2 Hz, 3H), 1.11-1.21 (m, 2H), 1.21-1.36 (m, 4H), 1.43—1.55 (m, 4H),
1.70-1.78 (m, 5H), 2.32 (s, 3H), 2.43 (s, 6H), 2.51 (s, 3H), 5.81 (d, J=4.0 Hz, 2H), 5.93 (s, 1H),
6.81 (s, 1H), 6.98 (s, 1H), 7.04 (d, J = 4.0 Hz, 2H), 7.29 (d, J = 8.0 Hz, 4H), 7.81 (d, J = 8.0 Hz,
4H); °C NMR § 13.6, 20.3, 20.7, 20.9, 21.6, 23.5, 24.9, 26.2, 26.4, 27.5, 40.0, 113.9, 123.8,
128.7, 129.0, 130.7, 135.1, 135.3, 136.0, 136.3, 136.4, 138.1, 141.9, 151.9, 183.9; FABMS obsd
733.2826, calcd 733.2816 [(M + H)']; Anal. caled for C4,HigN,O,Sn; C, 68.96; H, 6.61; N, 3.83;
Found: C, 68.84; H, 6.61; N, 3.76.

Dibutyl[5,10-dihydro-5-(2,4,6-triethylphenyl)-1,9-di-p-toluoyldipyrrinato]tin(IV)
(34-SnBuy). Following the procedure for 32-SnBu,, the reaction of 31 (2.00 g, 6.52 mmol) and
p-toluoyl chloride (2.16 mL, 16.3 mmol) followed by tin complexation (TEA, 2.7 mL, 20 mmol;
Bu,SnCl,, 1.98 g, 6.52 mmol), chromatography (silica, CH,Cl,), and precipitation (diethyl
ether/MeOH) afforded a pink solid (1.96 g, 39%): mp 136-138 °C; '"H NMR & 0.71-0.79 (m,
9H), 1.18-1.30 (m, 12H), 1.47-1.56 (m, 4H), 1.74 (m, 2H), 2.08 (q, J = 8.0 Hz, 2H), 2.43 (s,
6H), 2.66 (q, J = 8.0 Hz, 2H), 2.81 (q, J = 2H), 5.81 (d, J = 4.0 Hz, 2H), 5.88 (s, 1H), 6.93 (s,
1H), 6.98 (s, 1H), 7.01 (d, J = 4.0 Hz, 2H), 7.29 (d, J = 8.0 Hz, 4H), 7.81 (d, J = 8.0 Hz, 4H); °C
NMR 6 13.7, 13.8, 15.3, 16.7, 21.6, 23.5, 24.8, 25.3, 26.2, 26.5, 27.4, 27.5, 28.1, 28.5, 39.4,
114.7, 123.6, 125.9, 127.1, 129.01, 129.04, 135.2, 135.3, 135.4, 141.9, 142.1, 142.9, 143.9,
152.8, 183.9; FABMS obsd 775.3292, caled 775.3286 [(M + H)']; Anal. calcd for
C45Hs4N-O,Sn; C, 69.86; H, 7.04; N, 3.62; Found: C, 69.96; H, 7.00; N, 3.58.

Dibutyl[1,9-diacetyl-5-(4-allylphenyl)-5,10-dihydrodipyrrinato]tin(IV) (35-SnBu,).
Following the procedure for 32-SnBu,, the reaction of 28 (1.40 g, 5.34 mmol) and acetyl
bromide (0.992 mL, 13.4 mmol) followed by tin complexation (TEA, 2.2 mL, 16 mmol;
Bu,SnCl,, 1.62 g, 5.34 mmol), chromatography (silica, CH,Cl,), and precipitation (diethyl
ether/MeOH) afforded a pale yellow solid (1.50 g, 57%): mp 54-56 °C; "H NMR § 0.70 (t, J =
7.6 Hz, 3H), 0.75 (t, J = 7.6 Hz, 3H), 1.05-1.57 (m, 12H), 2.41 (s, 6H), 3.31 (d, J= 6.8 Hz, 2H),
5.02-5.07 (m, 2H), 5.48 (s, 1H), 5.88-5.95 (m, 1H), 6.10 (d, J = 4.0 Hz, 2H), 7.02-7.07 (m, 6H);
BC NMR 6 13.49, 13.52, 23.2, 23.4, 24.2, 25.9, 26.3, 27.1, 39.7, 44.8, 114.2, 115.7, 120.8,
127.8, 128.0, 128.7, 136.6, 137.3, 138.2, 142.2, 150.7, 188.3; FABMS obsd 579.2036, calcd
579.2034 [(M + H)']; Anal. calcd for C3oH3sN,O,Sn; C, 62.41; H, 6.63; N, 4.85; Found: C,
62.46; H, 6.67; N, 4.86.
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5,10,15-Tri-p-tolylporphyrin (37). Following the procedure for Zn11, the condensation
of 32-diol (derived from 32, 1.42 g, 3.00 mmol) and 36 (440 mg, 3.01 mmol) for 20 min,
oxidation with DDQ, addition of TEA (3 mL), and chromatography [silica, hexanes/CH,Cl,,
(1:2)] afforded a purple solid (477 mg, 27%): 'H NMR & —2.97 (s, 2H), 2.70-2.75 (br s, 9H),
7.56 (d, J = 8.0 Hz, 2H), 7.60 (d, J = 8.0 Hz, 4H), 8.11 (d, J = 8.0 Hz, 2H), 8.14 (d, J = 8.0 Hz,
4H), 8.89-8.95 (m, 4H), 9.05 (d, J=4.4 Hz, 2H), 9.33 (d, /= 4.4 Hz, 2H), 10.20 (s, 1H); LDMS
obsd 580.4; FABMS obsd 580.2635, calcd 580.2627 (C41H32N4); Aabs 414, 509, 544, 585, 641
nm.

3,7-Dibromo-1,9-bis(3,5-di-tert-butylbenzoyl)dipyrromethane (39). A solution of 38
(1.00 g, 1.73 mmol) in CHCI; (25 mL) was treated dropwise with Br, (177 uL, 3.46 mmol) at 0
°C and stirred for 10 min. Water (25 mL) was added. The organic layer was washed with
saturated aqueous NaHCOs, dried (Na,SOs), and filtered. The filtrated was concentrated and the
resulting residue was chromatographed [silica, CH,Cl,/ethyl acetate (95:5)] affording a beige
solid (686 mg, 54%): mp 250 °C (dec.); "H NMR § 1.31 (s, 36H), 4.25 (s, 2H), 6.67 (m, 2H),
7.59-7.62 (m, 6H), 11.37 (brs, 2H); °C NMR §24.1, 31.4, 34.9, 98.6, 121.8, 123.9, 126.4, 130.4,
134.1, 136.9, 150.7, 185.3; FABMS obsd 735.2161, caled 735.2147 [(M + H)']; Anal. Calcd. for
C39H4sBrN>O,: C, 63.59; H, 6.57; Br, 21.69; Found: C, 63.25; H, 6.46; Br, 21.33.

Zn(11)-3,7-Dibromo-10,20-bis(3,5-di-zert-butylphenyl)-15-mesitylporphyrin  (Zn40).
Following the procedure for Znl1, the condensation of 39-diol (derived from 39; 470 mg, 638
umol) and 30 (169 mg, 638 umol) for 15 min, oxidation with DDQ, silica pad filtration
(CH2Cly), and metalation with Zn(OAc),'2H,O followed by chromatography (silica, CHCls)
afforded a red solid (249 mg, 38%): mp > 300 °C; '"H NMR § 1.55 (s, 36H), 1.83 (s, 6H), 2.62 (s,
3H), 7.82 (s, 2H), 8.01 (s, 4H), 8.78 (d, J = 4.5 Hz, 2H), 8.91 (d, J = 4.5 Hz, 2H), 9.09 (s, 2H),
10.42 (s, 1H), (the Ar-H from the mesityl group is buried under the solvent peak); LDMS obsd
1023.2; FABMS obsd 1022.2463, calcd 1022.2476 (Cs7HeoBroNaZn); Aaps 426, 511, 550, 585
nm. (Reaction at a 330 umol scale using Yb(OTf); yielded 157 mg (46%) of Zn30.)

Zn(11)-10,20-Bis(3,5-di-tert-butylphenyl)-15-mesityl-3,7-divinylporphyrin (Zn41). A
solution of Zn40 (100 mg, 97 umol) in THF (40 mL) was treated with Pd(PPh3)4 (22 mg, 19
umol) and tributyl(vinyl)tin (618 uL, 1.95 mol) at 60 °C under argon for 12 h. Water and CHCl;
were added to the mixture. The organic layer was dried and concentrated. Chromatography
[silica, CH,Cly/hexanes (3:7)] afforded a purple solid: mp onset 310 °C; 'H NMR & 1.56 (s,
36H), 1.86 (s, 6H), 2.63 (s, 3H), 5.93 (d, J = 11.4 Hz, 2H), 6.46 (d, J = 17.6 Hz, 2H), 7.28 (s,
2H), 7.81 (s, 2H), 8.12 (s, 4H), 8.31-8.38 (m, 2H), 8.78 (d, J = 4.4 Hz, 2H), 8.94 (d, /= 4.4 Hz,
2H), 9.14 (s, 2H), 10.30 (s, 1H); LDMS obsd 920.0; FABMS obsd 918.4523, calcd 918.4579
(C61H66N4Zn); }\-abs 436, 557 nm.

3,4-Dibromo-2,5-bis(bromomethyl)thiophene  (42). A solution of 2,5-
dimethylthiophene (5.91 g, 52.7 mmol) in CH,Cl, (200 mL) was treated dropwise with Br, (18.9
mL, 370 mmol) over 30 min. The resulting dark mixture was stirred at room temperature under
argon for 18 h. The mixture was washed with aqueous NaHSO;. The organic layer was washed
with water, dried (Na,SO,), and filtered. The filtrate was concentrated to a pale yellow solid.
Recrystallization (EtOH/CHCI3, 9:1) afforded a fluffy white solid (19.8 g, 88%): mp 98-101 °C;
"H NMR § 4.65 (s, 4H); >C NMR § 25.3, 116.0, 135.7; FABMS obsd 423.6785, calcd 423.6767;
Anal. Calcd for CsH4Br14S: C, 16.85; H 0.94; Br, 74.72; Found: C, 16.55; H, 0.88; Br, 75.06.

3,4-Dibromo-2,5-bis(pyrrol-2-ylmethyl)thiophene (43). Following a standard
procedure® but without added acid, a solution of 42 (2.00 g, 4.68 mmol) in pyrrole (33 mL) was
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stirred at room temperature under argon for 15 min. A solution of 1 M NaOH was added
followed by CH,Cl,. The organic layer was concentrated. Chromatography (silica, CH,Cl,)
followed by twice recrystallization (EtOH/H,0, 9:1) afforded a white solid: mp 99-102 °C; 'H
NMR & 4.09 (s, 4H), 6.04 (s, 2H), 6.12-6.15 (m, 2H), 6.67-6.69 (m, 2H), 8.01 (brs, 2H); "°C
NMR § 28.8, 107.1, 108.4, 111.2, 117.6, 127.7, 136.6; FABMS obsd 397.9076, calcd 397.9088;
Anal. calced for Ci4H,BroN,S: C, 42.02; H, 3.02; Br, 39.94; Found: C, 42.12; H, 2.95; Br, 40.00.

2,3-Dibromo-5,10-di-p-tolyl-23 H-21-thiaporphyrin (45). A solution of 44 (500 mg,
1.65 mmol) was reduced following a general procedure™ (1.25 g, 33.0 mmol) and the resulting
44-diol was condensed with 43 (660 mg, 1.65 mmol) in CH,Cl, (660 mL) containing InCls (47
mg, 210 wmol) at room temperature for 15 min. DDQ (1.12 g, 4.95 mmol) was added and the
reaction mixture was passed over a silica column (CH,Cl,) to afford a gray solid (265 mg, 24%):
mp > 450 °C; "H NMR & —2.91 (brs, 1H), 2.71 (s, 6H), 7.56 (s, J= 7.5 Hz, 4H), 8.05 (d, J=17.5
Hz, 4H), 8.70 (d, J = 4.5 Hz, 2H), 8.96 (m, 2H), 9.02 (d, J= 4.5 Hz, 2H), 10.67 (s, 2H); LDMS
obsd, 665.0; FABMS obsd 664.0058, calcd 662.9979 [(M + H)'], (M = C34H3BraN3S); Aaps 426,
509, 607, 670 nm.
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1 930568
900 . Fri Sep § 13:47:31 2003
sdata/chemistry/LINDSEY/ LOEWE
PO
] Refiector
40000
HoSHOTE S8
SHONCM o
800 SHOPTEY 5
SHIRTSZ o
SMCETS? o
D 1.68  fns)
] DEL&Y ¢ [ng]
Uisl 20.08 (kY]
Uisd 18.76  {kV3
3 Uretl 0.08 (k]
700 Ulens 7.80  (kV]
Uhirass 10,00 [kV]
RefFull 0.00  [kV]
1 UdetL 1.50  [kv]
Udet® 0.00  [kv)
Udet L 2,00 [xv]
REPHZ 1.0¢  (Hz]
] ATTEN 330
600 ML 2067125193
L2 333.982
ML3 0.000
] HITUREC no
GDEON  yes
SDEDLY  short
DEFLON nc
s00 RLNSEND no
LLVSBND ro
UIS2BND nt
DPCALI S10.84
E DPMASS 700.00 [Da)
9.33
0.28
E 0.91
400 cHT1 RL1&2
CHTZ e marrix
306
200
100 7]
" didad W S il M, Ak X

° i T i T T T 7 T T T T T T T T T i T T T i T i T
B 250 1400 1 2005 ity

' /data/chemistry/LINDSEY/LOEWE/030568/3Ref /pdata/l

Fri Sep 5 13:47:49 2003

S-21



T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 4 Y T T T T T T T T Y

S-22



1800 681.283 —

18390

1

1500 INSTRUM TOF

12:11:11 2903
hemistry /LINDSEY /LOEWE

WOSHOTS 4
SMONUM H
SMOPTS1 <
SHOPTS2 5
SMOPTSI o

1

[

>

L
ey
3]
g
it
o

I
o
o

)
i
@
0

om

S
L
o
Ed
£
El
&
@
@

=
g
©
P4
&
&

c:
a
@
-
-
BE e,
v R T

=
&
1Y
e

LLNSBND
UISZBND nz
DPCALL
DPMASS

5] RENDVAL
LBNDVAL
IS2BNDV

CMT1 RLi6G
CHTZ2 no matyix

S
s
&

EL
2
K

4
o
:
1

@

306

Y Y g T T T T T T T T T T T T T ¥ T i T T T T T
1% 1500 1257 1600 6 i 2860

G 5 ER 14U 1857 paaas 220 : ‘ ¥ 3800
/data/chemistry/LINDSEY/LOEWE/030558/3Ref/pdata/l tof Wed Sep 3 12:11:48 2003
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7500
7000 - mxmkw-ﬁm,m;m
6500
Zn12
6000
INSTRUM TOF
opld N. Srinivasan
SMPRAM  $30559
A Wed Sep 3 12:13:17 2003
5500 -] /data/chemistry /LINDSEY / LOEWE
P03
Reflactor
40000
40
1
5000 5
¢
0
1.60 [ns}
0 [ns}
20,00 (kv}
4500 18,78 (kv]
0.00 (kv
7.50  [kV])
10.08  [kV]
0.0¢  (kv]
1.50  [kV]
1000 0.06  [kv]
2,00 [kv]
.00 [Hz]
27.0
2058348465
259.750
. L3 0.000
3500 HITURBS nc
GDEON  yes
SDEDLY short
DEFLON no
RLNSEND no
. LLNSBND no
3006 CISZEAD no
9PCAL: 510.84
SPMASS 760.00  {Da]
: 0.33
9.28
N a .91
2500 CHT1 RL161
OHTZ  no matrix
2008 -]
1500 -]
697 .174
—
1006 -
500

_ _ . _ _ _ . _ _ _ _ . _ _ _ . _ . _ _ 4 _ _ _ . _. _ . ,
< s 456 B ERE 2200 140¢ 180 e 2609 SEG

/data/chemistry /LINDSEY/LOEWE/030559/3Ref/pdata/l  tof Wed Sep 3 12:13:42 2003
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i
3600
8500
8000 "]
7500
7000 Zn13
INSTRUM TGP
OpId K. Srinivasan
6500 - SMPNAM 010312
Tue Jun 3 09:12:28 2003
/data/chemistry /LINDSEY/LOEWE
=
Reflector
8000 - Soww
9
¢
G
5500 1.00 [ns]
5 (ns]
26,00 [kV)
18,70 [kV)
6.00  [kV}
5000 - 7.5¢  (kv}
15.9¢  [kv}
0.00 [kV}
1.50  [kv}
6.50  [kV}
560 - 2,00 [kV
4500 1.6¢  [Hz}
25.0
2063321.158
326.70%
0.000
1000 ne
ves
GDEDLY  short
DEFLON no
RLNSBND no
3sec LLNSERD no
UIS2END no
DPFCAL1 510.84
DEMASS 700,00 (Da)
RBNDVAL 0.33
3000 LBNDVAL 0.28
IS2BNDV 0.91
cMT1  EL1121
CMTZ  ne matrix
2500
2000
150¢
1006
¥ T ¥ T T i ¥ H T T T T T T T T T T T T T T T T T T T T T

ers Bad 1405 1 e e

/data/chemistry/LINDSEY/LOEWE/030312/1Ref/pdata/1l  tof  Tue Jun

3 09:13:15 2003
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32900

3000

2800

2600

2400

2200

2000

1800

1600

1400

1200

1000

759.380
L R

Zn14

. o A

INSTRUM

SHOPTS3
oW
DELAY
Uisl
UisZ
Urefl
Ulens
Uhimass
RefFull
UdetL
UdetR
Udet

T T T T T T ] T T T i T T e T
600 3 1200 : 1806 o 22

' /data/chemistry/LINDSEY/LOEWE/030429/1Ref /pdata/l

2ant 3500

Jul

T T

16 11

22:44 2003

TOF
M. Srinivasan
030429
Wed Jul 18 11:22:26 3003
Jdata/chemistry LINDSEY /LOEWE
pOS
Reflector
40600
24
¢
o
°
0.96  [kV]
7.50  [kV]
10.06  {kv]
0.00  [kV]
1.5¢  [XV]
0.00 [k}
2.06  tkv]
1.06  [Hz)
34.cC
2063717388
333.982
6.000
no
yes
short:
no
no
no
no
510.84
700.00  (Da}
0.33
0.28
0.91
RLI44
ne watrix
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16000

14000

12000

10000

8000

6000

4000

2000

0O

474

828 .

500

1000

1500

2000

2500

L. /D=/data/Chemistry/Lindsey/lL.oewe/RL191R/1Ref/pdata/1

m/z

INSTRUM OMNIFLEX

Opld tof

SMPNAM RL191R

AQ_DATE 2003-11-19 16:08:59

PATH D:i\data\Chemistry\Lindsey\Loewe
POLARI POS

AQOP_m Linear

™™D 61709
NoSHOTS 100
SMONUM 0O
SMOPTS1 (0]
SMOPTS2 o}
SMOPTS3 (0]
DwW 1.00 [ns]
DELAY 252 [ns]
Uis1 19.00 [kV]
Uis2 13.95 [kV]
Urefl 20.00 [kV]
Ulens 9.20 [kV]
Uhimass 0.00 [kV]
RefFull 0.00 [kV]
UdetL 1.65 [kV]
UdetR 1.65 [kV]
Udefl 0.00 [kV]
REPHZ 3.00 [Hz]
ATTEN 33.0
ML 794123.807
ML2 248.174
ML3 0.000

HITURBO no
GDEON yes
GDEDLY short
DEFLON no
RLNSBND no
LLNSBND no

UIS2BND no

DPCALA1 0.38
DPMASS 500.00 [Da]
RBNDVAL 0.00
LBNDVAL 0.00
IS2BNDV 0.00

CMT1 FLEXControl generated XMASS da
CMT2 (c) 2000 Bruker Daltonics

Administrator Wed Nov 19 16:16:53 2003
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12000

10000

8000

6000

4000

2000

. 362

786

/D=/data/Chemistry/Lindsey/Loewe/RL200R/1Ref/pdata/1

INSTRUM OMNIFLEX

Opld tof

SMPNAM RIL200R

AQ_DATE 2003-11-19 16:14:22

PATH D:i\data\Chemistry\Lindsey\Loewe
POLARI POS

AQOP_m Linear

D 61709
NoSHOTS 100
SMONUM 0
SMOPTS1 0
SMOPTS2 0
SMOPTS3 0O

DwW 1.00 [ns]
DELAY 252 [ns]
Uis1 19.00 [kV]
Uis2 13.95 [kV]
Urefl 20.00 [kV]
Ulens 9.20 [kV]
Uhimass 0.00 [kV]
RefFull 0.00 [kV]
Udetl. 1.65 [kV]
UdetR 1.65 [kV]
Udefl 0.00 [kV]
REPHZ 3.00 [HZz]
ATTEN 22.0
ML1 794123.807
ML2 248.174
ML3 0.000

HITURBO no
GDEON vyes
GDEDLY short
DEFLON no
RLNSBND no
LLNSBND no
UIS2BND no

DPCALA 0.38
DPMASS 500.00 [Da]
RBNDVAL 0.00
LBNDVAL 0.00
IS2BNDV 0.00

CMT1 FLEXControl generated XMASS dz
CMT2 (c) 2000 Bruker Daltonics

Administrator Wed Nov 19 16:21:39 2003
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35000

30000

25000

20000

15000

10000

5000

o]

L 333

605

CHq

O$ 50

HoC

Zn17

ha Adas

{ 1 3 3 T T T T T T T T T T

T M T
1000 1500 2000 2500
e /D=/data/Chemistry/Lindsey/Loewe/RL198aR/1Ref/pdata/1

INSTRUM OMNIFLEX

Opld tof

SMPNAM RL198aR

AQ_DATE 2003-11-19 16:27:55

PATH D:\data\Chemistry\Lindsey\lL.oewe
POLARI POS

AQOP_m Linear

D 61709
NoSHOTS 100
SMONUM (¢}
SMOPTS1 0
SMOPTS2 O
SMOPTS3 0

Dw 1.00 [ns]
DELAY 252 [ns]
Uis1 19.00 [kV]
Uis2 13.95 [kV]
Urefl 20.00 [kV]
Ulens 9.20 [kV]
Uhimass 0.00 [kV]
RefFull 0.00 [kV]
UdetlL 1.65 [kV]
UdetR 1.65 [kV]
Udefl 0.00 [kV]
REPHZ 3.00 [Hz]
ATTEN 37.0
MLA1 794123.807
ML2 248.174
ML3 0.000

HITURBO no
GDEON ves
GDEDLY short
DEFLON no
RLNSBND no
LLNSBND no
UIS2BND no

DPCALA1 0.38
DPMASS 500.00 [Da]
RBNDVAL 0.00
LBNDVAL 0.00
IS2BNDV 0.00

CMT1 FLEXControl generated XMASS dz
CMT2 (c) 2000 Bruker Daltonics

Administrator Wed Nov 19 16:28:33 2003
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35000

30000

25000

20000

15000

10000

5000

356

HyC

634 .

Zni8

CH,

Crs 0"

500 1000 1500

2000
/D=/data/Chemistry/Lindsey/Loewe/RL.198R/1Ref/pdata/1

INSTRUM OMNIFLEX

Opld tof

SMPNAM RL198R

AQ_DATE 2003-11-19 16:11:43

PATH D:idata\Chemistry\Lindsey\Loewe
POLARI POS

AQOP_m Linear

D 61709
NoSHOTS 100
SMONUM 0
SMOPTS1 (¢]
SMOPTS2 0
SMOPTS3 0

DwW 1.00 [ns]
DELAY 252 [ns}]
Uis1 19.00 [kV]
Uis2 13.95 [kV]
Urefl 20.00 [kV]
Ulens 9.20 [kV]
Uhimass 0.00 [kV]
RefFull 0.00 [kV]
UdetL 1.65 [kV]
UdetR 1.65 [kV]
Udefl 0.00 [kV]
REPHZ 3.00 [Hz]
ATTEN 31.0
ML 794123.807
ML2 248.174
ML3 0.000

HITURBO no
GDEON vyes
GDEDLY short
DEFLON no
RLNSBND no
LLNSBND no
UISZ2BND no

DPCAL1 0.38
DPMASS 500.00 [Da]
RBNDVAL 0.00
LBNDVAL 0.00
IS2BNDV 0.00

CMT1 FLEXControl generated XMASS dz
CMT2 (c) 2000 Bruker Daltonics

Administrator Wed Nov 19 16:19:09 2003
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8000
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[T S W T

AR W N

. 398

676

500

1000

1500

T

2000
/D=/data/Chemistry/Lindsey/Loewe/RL199R/1Ref/pdata/1

INSTRUM OMNIFLEX

Opld tof

SMPNAM RL199R

AQ_DATE 2003-11-19 16:12:59

PATH D:)\data\Chemistry\Lindsey\Lcewe
POLARI POS

AQOP_m Linear

™D 61709
NoSHOTS 100
SMONUM (0]
SMOPTS1 (8]
SMOPTS2 8]
SMOPTS3 0

DwW 1.00 [ns]
DELAY 252 [ns]
Uis1 19.00 [kV]
Uis2 13.95 [kV]
Urefl 20.00 [kV]
Ulens 9.20 [kV]
Uhimass 0.00 [kV]
RefFull 0.00 [kV]
UdetL 1.65 [kV]
UdetR 1.65 [kV]
Udefl 0.00 [kV]
REPHZ 3.00 [HZz]
ATTEN 29.0
ML1 794123.807
ML2 248.174
ML3 0.000

HITURBO no
GDEON vyes
GDEDLY short
DEFLON no
RLNSBND no
LLNSBND no
UISZ2BND no

DPCALA1 0.38
DPMASS 500.00 [Da]
RBNDVAL 0.00
LBNDVAL 0.00
IS2BNDV 0.00

CMT1 FLEXControl generated XMASS de
CMT2 (c) 2000 Bruker Daltonics

Administrator Wed Nov 18 16:20:50 2003
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140
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ppm
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1560

1800

1600

1500

1400

1200

1100

1000

800

400

580 .43

37

280 350 24 500 600 796 800 506 15Ce 1189 1260 1300

/data/chemistry/LINDSEY/MALYNOVSKYY/020466/15Ref /pdata/l

1450

1500

tof

1660 17¢

Mon Apr

22

RQOP_m

0
HoSHOTE
SHMONUM
SMOPTS1
SMOPTS2
SMOPTSD
oW
DELAY
Uisl

DEFLON
RLNSBND
LLNSBND
UIS2BND
DPCALL
DPMASS

alz

TOF

. Srinivasan

20466

¥on Apr 22 13:25:08 2002
/data;chemistry/LINDSEY /MALYNOVSKYY
pes

Raflactor

30000
50
0
2
0
0
1.00 fns
o ins}
26,00 [kv]
1870 (xv]
0.00  [xV]
7.50  (kv]
1000 [kV]
0.00  (kV]
1.50  [kV]
¢.00  [kV}
2.00  (xv]
1.00  fHz}
40.0
2067125.193
333.982
0.000
no
yes
short
no
no
0o
no
515.84
706.¢0  (Da}
0.33
6.28
9.91

Andrsy-por-free meso-tri-telyl, InCl3
nots =50, attn = 40

13:25:56 2002
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800

=3

7900

5300

2000

1027 245

|||4||i

1025.214
1029.254

1023.158

839.060

839 080

L

INSTRUK

NoSHOTS
SMONUM
SMOPTS]
SMOPTSZ
SMOPTS
o
DELAY
Uisl
Uis2
Urefl
Uiens
Uhimass
RefFull
Udetl
UdetR
Udefl

LLESBRD
UIS2BND

7

o

/data

? 7 T T ¥ T i
120¢

/chemistry /I, TNDSEY/LO

T 7

EWE /0

+Bu +Bu
+Bu +Bu
Br Br
Zn4o
1973 217
T A Al T
1894.320
1894.320
30308/1Ref /pdata/l  tof Tue Jun 3 09:

02:20 2003

TOF
N. Srinivasan
030308
Tue Jun 3 09:01:14 2063
sdata/chemistry/LINDSEY/LO]
POS
Reflecror

40608

85

35.90
2063321.150
326.709
9.000

yes
short
no
no

g3

<
$10.84

{pa}

ooo
by

RL1G2
no matrix
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2190
2000 920.202
+-Bu +-Bu
1900 ]
1800
+Bu +Bu
3700 -] & X
Znd1 INSTRUM TOF
opId M. Srinivasan
106 ] SWPNZM 030581
1 AQ_DATE Mon Sep 15 15:24:57 2003
PAT) /data/chemistry/LINDSEY/LOEWE
POLARI  POS
] AQOP_m  Reflector
1560 ™ 205
NS SHOTS
SHMONUM
SMCPTS1
1406 SMOPTSZ
SMOPTS3
D (ns]
DEL&Y o
4 Uis1 [xV}
1365 Uisz 15V}
vresl [kv]
Ulens (xv]
] UhL [xv)
1200 RefFull (V]
UdetL {xv]
Udet (xv)
Udefl {xV]
1100 REPHZ {Hz]
ATTEN
ML1 20583
ML2 z
o0s 4 ML3
1009 HITURBG no
GDEON  yes
GDEDLY  short
1 DEFLON nc
200 RLNSEND nc
LLNSBND nc
UISZEND no
DFCALL 510.84
800 | DPMASS 750.00  (Da}
RBNDVAL
LENDVAL
1SZENDV
700 CHTL  RL1GE
MTZ  nc matrix
800 %
506 -
100
300 -]
200 ]
100
P . Y i . N M
¢ i T T T T T T T T T T T T T T T T T T T T T T Tt T T T T T

T
(14 85¢ 1050 1200 1450 1¢ 1800 2065 2za7 2400 2600 ZESg

" Jdata/chemistry/LINDSEY/LOEWE/030591/1Ref /pdata/1  to Mon Sep 15 15:25:14 2003
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T56¢
o 667 095
= - S
600c T
5500
Br Br INSTRUM TOF
OpId W. Srinivasan
&m 030372
5000 - Thu Jun 26 13:49:19 2003
jdata/chemistry/LINDSEY/LOEWE
o8
Reflector
40000
89
0
4502 7 o
0
0
1.00 [ns}
0 ins]
20.00  [kVi
18.70 [V}
4088 7 0.00 [V}
7.50  [kV}
16.00  [kV}
0.00  [kV}
1.50  [KV]
0.00 [V}
A 2.00 [V}
3500 1.00  [Hz]
40.0
2067125.193
333 982
0.000
no
1 yes
3060 short
ne
ne
ne
no
510.84
o 700.00 {Dal
256 0.33
0.28
0.9t
RL138
ne matrix
2000
1500
649 .066
2000
1255.015
S00 ||;_..|||||
e b r A
o T T T T T T T T i3 T 7 T T T T T ¥ T T T ¥ T T T ¥ T T T T T ¥ T
o Ieo 606 BOD pRRE 1206 142¢ 1650 1809 2668 244 2490 2600 BT 3600

" /data/chemistry/LINDSEY/LOEWE/030372/1Ref/pdata/ tof Thu Jun 26 13:49:46 2003
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