IOCPC Pyrazinoporphyrins for the photooxidation of organic sulfides:

the role of the metal center and functional groups

Ekaterina S. Shremzer, Daria A. Polivanovskaia, Kirill P. Birin, Aslan Yu. Tsivadze
K\ Frumkin Institute Of Physical Chemistry And Electrochemistry RAS, Moscow, Russm ‘

Kurnakov Institute of General and Inorganic Chemistry RAS, Moscow, Russia
kateshremzer@gmail.com

~NR2
“H R; R™OH

Sulfox:de -containing drugs

xs(oo | s Mild Photooxidation of Organlc Substrates ___________ |

Photoactive mm-expanded Photoactivity Photostabilit

400

- . PS
pyrazinoporphyrins J‘ “ 0,0 JeMEC
major <2%__-0,5
Ar Ar InCl. Ar —= MeOH/DCM (1 4 viv) = \
sto4 N NaOA- —s- MeOH/DCM (2:1 viv) 1,0
| — = -3 0 8
‘ - 80{10™ mol% = ‘
TEA N AcOH, : =-1,5 o _
Ar Ar reflux  Ar 20 - 5800 - 500 A ° o ,?E;,Pr":l;ed
Ni-(1-5)a 2H -(1-5)a, 44 - 100% |n-(1-5)a, 53 71% / 2H-4a ! : Photorenctor
Ar a = 4-nBu-C¢H, e 0 60 120 180 240

Time (min) . 3W blue LED
2H-1a 0 S In(lll) boosts stability by ue

- ) 1
‘ In-1a 0 In-2a = . 0 2|.|_1aH-2a <8§2H_5a up to 100x 3 Parallel

Experiments
Free-base Pyrazinoporphyrins outperform TPP Despite

Lower Photostability

e Fast Oxidation in * On-Off experiment < PS Loadings down *Selective Oxidation
Sustainable Media In-4a 103 mol%,AcOH to 10> mol% in AcOH of Diverse Sulfides
In-4a 103 mol% In-42 10" mol% e L &S PP P P In-4a 5¢10-* mol%, AcOH
0 20 DMSO AcOH (2.4 ml), rt, ~-100 ASAY ASA ® o R
R blue LED 3W S 801 AQ ol AQ 96‘\0 «0“4\0 9@\0
o 15. Toluene s 8017 2 = A 100- ol
@ % 60- c 60 X
No 10- EtOAc| £ ,, S 491 0.0 o
5 z 201NN ‘S 50.
=0,05- e 2 20 G olm : : =
5 O AT AD AD D A ;
0,00 MeOH EtOn > 00 1 2 3 4 5 6 7 ’2«5\“ et ?«5:0 o S 0- co
00 eoT 120 180 240 Time (min) Loading of In-4a, mol’ S o~ (Y e
me (min) No Conversion in the Dark  TON up to 9 000 000 O SO O 3
Reaction Rates up to TOF up to 309 000 h-" ¢ r
1.4¢10-3 Memin-’
Phosphonate-Substituted > F In-9b) O in-9b)
. . . : In-9a \ In-9a 1.0 Oh UV ViS
. —y “2H- ~2H-9b| " =
Pyrazinoporphyrins: Dl_aryl or -°8°1 2H-9h) Sieal = | | monitoring
Phenanthrene Motifs S5 el Sos
B 7)) r— - Ln=Ja
Ar NO. i: NaBHy, i "TSOH, o = 2H-2a . 2H-4a @‘jﬂ&&\
210% PdIC, 100°C, DCB ..6 -3, Zn-9b| _, . 00—t
NH2 DCM/MeOH, o, 0 60_120 180 240 300 0 60_120 180 240 300 A (nm)
Ar Ar r.t., 10 min i Time (min) Time (min)
Ni-NO,NH,(a/b Ni-6a/b (diaryl), 71/88 %
Nevrcse: S0 B L (e B 8 o . Diethylphosphoryl groups enhance both
b = 4-nC5Hy1CeH, reﬁofﬂzdmf’ —~ | photostability and photoactivity. Full conversion
toluene/EtOH > Q of thioanisole in 5h, TOF up to 16 700 h-
PO(OEt), | = . S
\ O = 0,2 >H-2a] 0,2
C O(OEt) N: ' 'Z C ' ‘ : - : ' O@@‘:
R = Gl or PO(OE) SIHL b T = ‘ 2H-8a - -
= T S PO(OEY), “é X = ~_ N
Ni-8a/b (diaryl), 96/91 % o © %0,1- » 0,1 | . - 92H-9
Ni-9a/b (phenanthrene) 83/90 % ‘S = = '@' " @ 2H-8b —<H-9a
570 600 660 s = S In-8b In-9a
e sasiter ) vt A W L
400 5(})»0(m?30 700 400 57??n Irlr?)oo 700 In-9alb (phenanthrene) 85/84 % Meéi'?é?.;:., ° g_) 0 1|_2"(l)rl . (mzi‘rl\()) 360 O 1|_2"(:1 . (mziﬁ? 360

A
E.S. Shremzer et al. 1.1-5,'., A E.S. Shremzer et al.

Russian : e T
RSF scama 1O b o SEAFE Dyes and Pigments %: w28 Journal of Catalysis  https://sciforum.net/event/IOCPC2026
Foundation 24-73-001 68 E -

I 210 (2023) 110935 [SHEkEEE 450 (2025) 116327




	Слайд 1

