Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015

Supporting information

Exploiting Novel Process Windows for the Synthesis of
meso-Substituted Porphyrins under Continuous-Flow
Conditions

Patricia B. Momo,! Barbara S. Bellete,! Timothy J. Brocksom,! Rodrigo O. M. A. de Souza,?
Kleber T. de Oliveiral”

1Universidade Federal de Sdo Carlos, Departamento de Quimica,13565-905, Sdo Carlos, SP, Brasil.
2Universidade Federal do Rio de Janeiro, Instituto de Quimica, 22941-909, Rio de Janeiro, Brasil.

*e-mail: kleber.oliveira@ufscar.br; www.lgbo.ufscar.br

Content list

Picture of the equipment and SAMPIES.........ui i e e er e v e ae e e eaes S1
UAY YTy o 1T ot f - [ TP RPPRPR $2-S5
TH @NA B3C NIMR SPECEIMG.c.uviveirecte ettt ettt ettt s e eesae s s sae st stestesbeebesnesnsensssesssesassens $6-519
Y RIS o T=Tox o - OO PSPR PR S$20-S27
HPLC ChIrOMaAtOZramsS.......cocieciieiieie ettt ettt ste st et e e stese et ae e e stesae et e s aesse e saeensaessennnesssesnsansans S28
Data HPLC @NalYSES .ottt ettt ettt et st et a e e saesas s e e e stesaeees s aenneeeesenes S$29-S32


http://www.lqbo.ufscar.br/

Temperature
Controlled Flow
Reactor

st bds

Pump 2

Figure SO- Flow Chemistry Equipment (Syrris) and synthesized samples.

S1



1,6

1,2
3
g
5 08-
&

0,4-

514
l 549 589 645
0,0
400 500 600 700 800
Wavelength (nm)
Figure S1. UV-Vis spectrum of meso-tetraphenylporphyrin (3) in CH,Cl,.
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Figure S2. UV-Vis spectrum of meso-tetra(4-metoxyphenyl)porphyrin (5a) in CH,Cl,.
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Figure S3. UV-Vis spectrum of meso-tetra(3,5-di-tert-butylphenyl)porphyrin (5b) in CH,Cl,.
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Figure S4. UV-Vis spectrum of meso-tetra(4-methoxycarbonylphenyl)porphyrin (5c¢) in CH,Cl,.
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Figure S5. UV-Vis spectrum of meso-tetra(pentafluorophenyl)porphyrinin (5d) CH,Cl,.

417

0,8-
8
5
2
(o]
(1))
< 04-

520 555 600 659
0,0- N~
400 500 600 700 800

Wavelength (nm)

Figure S6. UV-Vis spectrum of meso-tetra(pentyl)porphyrinin (5e) in CH,Cl,.
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Figure S7. UV-Vis spectrum of meso-tetra(nonyl)porphyrinin (5f) CH,Cl,.
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Figure $8. 'H NMR (400 MHz) of 3 in CDCls.
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Figure S9. 3C NMR (100 MHz) of 3 in CDCl;.
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Figure S10. 'H NMR (400 MHz) of 5a in CDCl;.
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Figure S11. 3C NMR (100 MHz) of 5a in CDCl;
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Figure $12. 'H NMR (400 MHz) of 5b CDCl,.
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Figure S13. 13C NMR (100 MHz) of 5b in CDCls.
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Figure S14. 'H NMR (400 MHz) of 5¢ in CDCls.
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Figure S15. 3C NMR (100 MHz) of 5¢ in CDCls.
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Figure S16. 'H NMR (400 MHz) of 5d in CDCls.
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Figure S17. 13C NMR (100 MHz) of 5d in CDCls.
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Figure $18. 'H NMR (400 MHz) of 5e in CDCls.
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Figure $19. 3C NMR (100 MHz) of 5e in CDCls.
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Figure S20. H NMR (400 MHz) of 5f in CDCls.
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Figure $21.3C NMR (100 MHz) of 5f in CDCl;.
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Figure S22: Mass Spectrum of Molecular ion([M+H]*) of 3.

S20



Iaaly. cga

1.7e6

f.6=6

1.505

1.4=54

126+

1. 854

1.0e54

5,05

B.0=5+

T.0=5-

B.0e5+

S.0e5

4.0=5+

3,05+

2.0e54

X

250

300

6172

5337 SELE

1.0e5- % B
382 s3pzeszy 04 sl T
(11 DL L ) L L L L L ) T T 7T

1
450 =00 550 00 550 T0a
miz Ca

350 400

Figure S23: Mass Spectrum of Molecular ion([M+H]*) of meso-tetraphenylchlorin.
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Figure S25: Mass Spectrum of Molecular ion ([M+H]*) of 5b.
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Figure S26: Mass Spectrum of Molecular ion ([M+H]*) of 5c.
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Figure S28: Mass Spectrum of Molecular ion ([M+H]*) of 5e.
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Figure S35. HPLC chromatograms of porphyrins - run at ImL.min and 90% of dichloromethane: 10% hexane as eluent, except
for TPP in which was used only dichloromethane. (*) these low amounts of impurities do not correspond to chlorin derivatives as
checked by hyphenated technique (MS).
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Table S1. HPLC quantifying for meso-tetraphenylporphyrins (samples of Table 1).

Samplef@ RT (min) Area (%)
porphyrin 3.05 148000.00 97.8
H chlorin 4.12 3260.00 2.2
271 porphyrin 3.05 156000.00 98.4
chlorin 4.11 2580.00 1.6
E3T1 porphyrin 3.05 144000.00 98.7
chlorin 4.13 1960.00 1.3
EAT1 porphyrin 3.05 136000.00 98.8
chlorin 4.12 1600.00 1.2
EST1 porphyrin 3.05 147000.00 97.8
chlorin 4.12 3260.00 2.2
- porphyrin 3.05 128000.00 98.3
chlorin 4.12 2160.00 1.7
porphyrin 3.05 138000.00 100.0
E7TL chlorin 0.0
EST1 porphyrin 3.05 165000.00 98.7
chlorin 41 2150.00 1.3
E9T1 porphyrin 3.05 166000.00 97.7
chlorin 41 3840.00 2.3
porphyrin 3.05 150000.00 97.3
£10T chlorin 4.09 4170.00 2.7
porphyrin 3.05 144000.00 98.3
EiLTL chlorin 4.08 2520.00 1.7
porphyrin 3.05 144000.00 98.1
e12Tl chlorin 4.07 2750.00 1.9

@ExTy = Entry number and Table number referring Tables of the article.

S29



Table S2. HPLC quantifying for meso-tetraphenylporphyrins (samples of Table 2).

Samplef@ RT (min) Area (%)
1T porphyrin - - R
chlorin - - _
porphyrin 3.04 137000.00 97.7
£212 chlorin 4.18 3170.00 2.3
porphyrin 3.04 143000.00 97.5
E3T2 chlorin 4.02 3610.00 2.5
E4T2 porphyrin 3.04 147000.00 99.4
chlorin 4.03) 865.00 0.6
- porphyrin - - -
chlorin - - -
. porphyrin 3.05 120000.00 97.2
chlorin 4.12 3410.00 2.8
E7T2 porphyrin 3.04 146000.00 97.4
chlorin 4.12 3870.00 2.6
EST2 porphyrin 3.05 108000.00 99.4
chlorin 4.10 664.00 0.6
E9T2 porphyrin 3.05 117000.00 97.2
chlorin 4.09 3320.00 2.8
E10T2 porphyrin 3.05 131000.00 96.7
chlorin 4.12 4540.00 33
F11T2 porphyrin 3.05 155000.00 97.6
chlorin 4.13 3760.00 2.4
E12T2 porphyrin 3.05 142000.00 99.5
chlorin 411 775.00 0.5

@ExTy = Entry number and Table number referring Tables of the article.
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Table S3. HPLC quantifying for meso-tetraphenylporphyrins (samples of Table 3).

Samplef@ RT (min) Area (%)
E1T30) porphyrin - - -
chlorin - - -
273 porphyrin 3.07 155000.00 97.1
chlorin 4.11 4610.00 2.9
E3T3 porphyrin 3.06 148000.00 97.6
chlorin 411 3600.00 24
EAT3 porphyrin 3.06 146000.00 99.4
chlorin 411 889.00 0.6
EST3 porphyrin - - -
chlorin - - -
E6T3 porphyrin 3.07 146000.00 97.1
chlorin 411 4430.00 2.9
773 porphyrin 3.07 134000.00 97.5
chlorin 4.12 3460.00 2.5
E8T3 porphyrin 3.06 114000.00 99.4
chlorin 4.04 709.00 0.6
E9T3 porphyrin 3.07 144000.00 96.8
chlorin 4.09 4760.00 3.2
E10T3 porphyrin 3.06 149000.00 96.2
chlorin 4.07 5840.00 3.8
E1173 porphyrin 3.06 151000.00 97.7
chlorin 4.08 3610.00 2.3
E19T3 porphyrin 3.06 138000.00 99.4
chlorin 3.88 838.00 0.6

@ExTy = Entry number and Table number referring Tables of the article.
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Table S5. HPLC quantifying for meso-substituted porphyrins (samples of Table 4).

Entry sample RT (min)  Area (%) DAD (mAU) [M+H]* Molecular Formula
1 meso-tetra(4- 100 518;555;593; 650 734.8 CygH33N404
. 3.38 5230
methoxyphenyl)porphyrin (5a)
2 meso-tetra(3,5-di-tert- 100 517;553;592;647 1063.8 C76HoaN4
. 2.98 6680
butylphenyl)porphyrin (5b)
3 meso-tetra(4- ' 335 69400 100 515;549;589; 645 847.2 Cs,H3gN4Og
methoxycarbonylphenyl)porphyrin (5c)
4 meso- . 318 51700 100 506; 535;582;636 975.2 Cy4H1oF20N4
tetra(pentafluorophenyl)porphyrin (5d)
meso-tetra(pentyl)porphyrin (5e)® 3.47 86600 >98 520;555;600; 658 591.4 CaoHsaNy
6 meso-tetra(nonyl)porphyrin (5f)®) 3.31 6420 >98 519;554;600; 658 815.5 CsgHggNy
meso-tetraphenylporphyrin (3)@ 3.05 108000 99.4 514;549;589;645 615.2 CasH3oNy
Corresponding chlorin 4.1 66 0.6 518;546;598;652 617.4 CasH3Ny

(@ It corresponds to sample of entry 8, Table 2. (b) It was detected small amounts of non-chlorin derivative impurities as
confirmed by hyphenated technique (MS).
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