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Material & Methods

UV-Vis spectra were recorded on a Varian Bio3 spectrophotometer. Steady-state fluorescence (emission)
spectra were measured with a Fluorolog t3, Jobin-SPEX Instruments S.A., Inc. Flash column
chromatography was performed using 230-400 mesh ASTM Merck silica gel-60. Electrospray ionization
(ESI) MS spectrometric analyses were performed at the Mass Spectrometry Facility of the Department of
Chemistry, Hunter College using an Aligent Technologies HP-1100 LC/MSD instrument. 'H NMR was
run in CD;0D on a Bruker Avance S00MHz spectrometer. Chemical shifts are reported in parts per
million (ppm). X-ray structure for Por-EDA, was obtained from a Bruker-Nonius KappaCCD X-ray
diffractometer at 100K. High Resolution Mass Spectrometry (HRMS) was preformed at CUNY Mass
Spectrometry Facility at Hunter College. All reagents were obtained from commercial sources and used
without further purification.

General Procedures

Preparation of EDA Derivative of TPPF, by Microwave Irradiation

Into a 3.4 mL vial, 5 mg of 5,10,15,20-tetrakispentafluorophenylporphyrin (5.1 pmol) and 10 equivalents
of mono-N-t-boc EDA (Quanta BioDesign) in NMP (0.1 mL) were added. The closed vial was irradiated
using a domestic microwave oven (1100 W, Samsung MW4250W) at 2 min intervals until no starting
material was visualized by TLC (10 min). After the vial was cooled, the solvent (NMP) was removed in
vacuo. The reaction mixture was purified on a silica gel prep TLC plate (hexane: ethyl acetate: methanol,
2:1.5:0.5). The porphyrin was re-dissolved in methanol and evaporated under reduced pressure to afford
>90 % yield. EDA porphyrin (Por-EDA,): '"H NMR (CD;OD, 500 MHz) & 9.12 (br, pyrrole BH 8H),
3.77 (t, amine or amide CH,, 8H), 3.52 (t, amine or amide CH,, 8H), 1.54 (s, tboc, 36H). HRMS (ESI):
calculated for C;,H7oF4N1,0g (M+H)+ 1535.52568, found (M+H)+ 1535.52566, A 0.02 ppm.

Preparation of Lys Derivative of TPPF,, by Microwave Irradiation

Into a 3.4 mL vial, 5 mg of 5,10,15,20-tetrakispentafluorophenylporphyrin (5.1 pmol) and 10 equivalents
of Na-acetyl-L-lysine-methyl ester hydrochloride salt (Aldrich) and sodium bicarbonate (10equiv) in
NMP (0.1 mL) were added. The closed vial was irradiated using a domestic microwave oven (1100 W,
Samsung MW4250W) at 2 min intervals until no starting material was visualized by TLC (30 min). After
the vial was cooled, the solvent (NMP) was removed in vacuo. The reaction mixture was purified on a
silica gel prep TLC plate (hexane: ethyl acetate: methanol, 2: 1.5: 0.5). The porphyrin was re-dissolved
in methanol and evaporated under reduced pressure to afford >70 % yield. Lysine porphyrin (Por-
Lys,;): 'H NMR (CD;0D, 500 MHz) & 9.10 (br, pyrrole BH, 8H), 4.54 (m, amine or amide CH, 4H), 3.79
(s, COOCHj3, 12H), 3.70 (m, amine or amide CH,, 8H), 2.06 (s, OCH3, 12H), 1.99 (m, CH,, 8H), 1.90 (m,
CH,, 8H), 1.68 (m, CH,, 8H). HRMS (ESI): calculated for CgoH7sFsN1,0, (M+H)+ 1703.56794, found
(M+H)+ 1703.56946, A 0.89 ppm.

Preparation of PEG Derivative of TPPF,, by Microwave Irradiation

Into a 3.4 mL vial, 5 mg of 5,10,15,20-tetrakispentafluorophenylporphyrin (5.1 umol) and 10 equivalents
of mono-N-t-boc amido-dPEG amine (Quanta BioDesign) in NMP (0.1 mL) were added. The closed vial
was irradiated using a domestic microwave oven (1100 W, Samsung MW4250W) at 2 min intervals until
no starting material was visualized by TLC (12 min). After the vial was cooled, the solvent (NMP) was
removed in vacuo. The crude reaction product was purified via silica gel chromatography using
hexane/ethyl acetate/methanol solvent systems to afford >90 % yield. PEG porphyrin (Por-PEGy): 'H
NMR (CD;0D, 500 MHz) & 9.15 (br s, pyrrole BH, 8H), 3.85-3.6 (m, CH,0, 6 methylene groups next to
O, 48H), 3.53 (t, amine or amide CH,, 8H), 3.2 (t, amine or amide CH,, 8H), 2.1 (t, CH,, 8H), 1.7 (t,
CH,, 8H), 1.37 (s, tboc, 36H). HRMS (ESI): calculated for Cio4H;34F 16N 12020 (M+H)+ 2175.96546,
found (M+H)+ 2175.96280, A 1.22ppm.
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Monitoring the Por-Lys, reaction every 5 minutes via ESI-MS (atmospheric photo ionization,
positive ion mode)---shows how the reaction proceeds to the Por-Lyss product only. [A],
shows the mono-substituent (1157 and Na" adduct 1179), di-substituent (1339 and Na" adduct
[B, C], shows all four substituent
including the tetra-substituent at 1703 (Na' adduct 1725). [D, E], shows the di-, tri-, and
tetra-substituent. Going from D to E it is noticeable that the tri-substituent is decreased and

the tetra-substituent is increased. F shows the tetra-substituent only (1703 and Na" adduct
1725).

1361), tri-substituent (1521 and Na' adduct 1543).
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G: ESI-MS (API, positive ion mode) of Por-EDA4 (peak at 1535)
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H: ESI-MS (API, positive ion mode) of Por-PEGy (parent peak at 2176
and Na" adduct 2198)
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Absorption and Emission of Porphyrin Conjugates in MeOH
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I: Absorption and emission of the parent porphyrin (TPPFy) and the derivatives (Por-

EDA.,, Por-Lysa, Por-PEG,) in MeOH.
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Absorption & Emission of Por-EDA, in MeOH and PBS
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J: Absorption and emission of Por-EDA4 in methanol and PBS. Note the shifts in
absorption in the aqueous media.
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K: 500 MHz "H NMR (CD;0D) of Por-EDA,
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Current Data Parameters

HAME 07140601
EXPND B
FROCND 1

F2 - Acquisition Parameters

Date_ 20060714

Time 16.26
INSTRUM spect
PROSHD S mm DUL 13C-1
PULPROG 1930

0 32768
SOLVENT (=)

NS 4

0s 2

SWH B012.B20 Hz
FIDRES 0.244532 Wz
A0 2.0448356 sec
RG 406.4

OW 62,400 usec
DE 6.00 usec
1E 294.5 &

o 1.00000000 sec
HCREST 0.00000000 sec
HCWRE, 0.01500000 sec

zzazazzs CHANMEL f{ =

NUC1 1H

P 9.30 usec
PLY =3.00 o8
SFO1 5001315004 MHz
F2 - Processing parameters
| 32768

SF 500. 1300000 MHz
WO EM

558 o

LB 0.30 Hz
c:] 0

PC 1.00

10 NWR plot paraseters

cx 22.00 ca

cY 56.60 cm
Fip 9.736 ppm
Fi 4B69.07 Hz

Fap 0.666 pom
F2 332.93 Hz
PPMCH 0.41227 ppn/ca
HICH 206.18822 Hz/cm
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Current Data Parameters

NAME 0B0BOEDT
EXPND 30
PROCND 1
F2 - Acquisition Parameters
Date_ 20060808
Tine 18.18
INSTRUM spect
PAOBHD 5 ma DUL 13C-1
PULPROG 2930
il 32768
COOCH,8 ‘ SOLVENT CED6
R= ~HN/\/\CHNH | NS B8
COCH; | 0s 2
No-acetyl-L-lysine-methyl ester | SHH B012.820 Hz
hydrochloride salt = Lys FI0RES 0.244532 Hz
| Al 2. 0448356 sec
AG s12
OW 62.400 usec
OE 5.00 usec
f 1€ 303.0 Kk
[+]] 1.00000000 sec
‘ MCREST D.0000000C sec
MCHRK 0.01500000 sec
susezzzz CHANMEL ] =====
NUC1 1H
| P 9.30 usec
I PL1 =3.00 g8
[ SFD1 500.1330885 MMz
] F2 - Processing parameters
51 32768
SF 5001300000 WHZ
WOW EM
i 558 [}
J | ] LB 0.30 Hz
T W e :
ot MJ PC 1.00
10 MR plot parameters
cx 22.00 cm
3 2 e 2R8I2|2 cY 1850 .69 cm
2 2 b El Fip 9.624 poa
- = - =l (3] 481343 Kz
Fap 0.538 pom
F2 268.84 Hz
LR (B A T e Ea A A N T R, T s ) [ e St P [ s e o e el 0.41304 pom/cn
] 7 6 . 5 4 3 2 1 HZCH 206.57205 Hz/ca

L: 500 MHz "H NMR (CD;0D) of Por-Lys,
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currml Data Paraseters

g 08180601
2 EJll‘NU B
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F2 - Acquisition Parsseters
Date_ 20060818
Tine 16.25
INSTAUM spect
PROBHD 5 mam DUL 130-1
PULPRADG 2930
mn 32768
SOLVENT 606
NS 256
os 2
SHH 8012 .B20 Wz
FIDRES 0. 244532 My
L 2.0448356 sec
NWO\AONOWN 074 | A 512
= | o £2.400 usec
| DE B 0D usee
Mono-N-t-boc amido-dPEG amine = PEG TE 03.0 K
R O O R ] 1.00000000 sec
MCREST 0.00000000 sec
L= 0.01500000 sec
[ snsssass CHANNEL 11 ==
F I F NUC1 1H
I Py 9.30 usec
PL1 -3.00 08
| SFON S00. 1315004 Wz
FZ - Processing paraseters
2768
SF 500. 1300000 MHz
WK EM
558 o
LB 0.30 He
6B [}
PC 1.00
10 N3 plot parameters
(= 22.00 ta
i B g |8lsEl B |y ey 11163 ca
£ |8 bl 28[58 =] |8 Fip 9.535 gon
S - < oli=lal |- |n F1 4768.77 Wz
Fap 0.596 pom
F2 493,22 Mr
1 T T T P —— T ] T v v T \ T 1 PPMCM 0.38859 ppa/ca
ppm 3 B 7 [} 5 4 3 HICM 194.34384 Hz/em

M: 500 MHz 'H NMR (CD;0D) of Por-PEGy: *= CH;OH, **=NMP, 5.50ppm
CH,Cl,
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