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ABSTRACT EX-VITRO SPECTROPHOTOMETRIC ASSAY

Oxidative stress is the unmitigated accumulation of reactive oxygen species (ROS) in the R R R N
body and is a key player neurological diseases like Parkinson’s and Alzheimer’s. Superoxide & - & Q Q
dismutase (SOD) enzymes are capable of transforming the common ROS molecule SN H* SN H* SN | |
/ =
superoxide (O,") into less toxic species H,0, or O,, thus protecting the body from harmful HN  NH . HHN*  NH . HHN*  N*HH c) N © Z A
. . . HN—Cu''— < Cu' T
reactions of superoxide. Synthetic metal complexes show R R _N _N _N % \,-uq
promise as SOD mimics and could be effective alternatives to _~ N | | | Q Cl crRy @
therapeutic dosing of SOD enzyme for oxidative stress.! In this work, L. | | P ! ! Ik </ | k  H,0 + 30, 2NN OXdase (7 oy 0= ] Iy
we present a series of 12-membered tetra-aza pyridinophanes N o [Tl Py Ipy.N b N NTTO
(Py,N,) and the corresponding copper complexes with substitutions NTHTN  HN —Cu—NH 2 2k Xanthine Qe o Qe o
on the 4-position of the pyridine ring.%3 Spectroscopic and —N log K," 8.05(8) 8.35(2) T 7.57(6) -3 EWG ‘.
| | ic R=0Me, H,1,cCl ¢!
potentiometric met.h.ods were usgd to explore how the glectronlc log K, 7.01(7) 7.42(2) L 5.14(5) = lemsiiing 15 e o - "
nature of the 4-position substitution affects the electronics of the R R N \N+N+/ N N NN .
overall complex, and comparison to our established PyN, series 2 10g Ky.donors 15.06 15.77 f 12.71 - N N N N~
. 3 = A pK, more acidic o 0 o o)
explores structural change affects characterization. The SOD - | | HPYN, PN, cipyN, A / \ /
mimic capabilities of the Cu[Py,N,]Cl, series were explored using N N/ - Nitroblue tetrazolium chloride (NBT)
a UV-visible spectrophotometric assay. This work is an initial step ~ NH HN HNE\Clu/NH log K, 10-32(2) 11.37(1) 11.203) 10-50(2) 1 . 6000
toward developing these Cu[Py,N,]Cl, complexes as potential _N | : :N7 log K," 8.00(3) 8.22(5) 7.86(9) 7.27(4) n e density: 5020 - -

. . . e e q P C| Pv-N. < PVN - 5000 R e donor ability:
therape.u-tlcs for neur.ologlcal diseases t?y mlmlcklng SOD’s S R log K, 1.75(4) 1.61(5) 0.68(12) 1.37(4) NH HN  PYaNa <PYNg o /s \& PyN, < PyN,
capabilities and protecting the body from oxidative stress. N | NH HN \ | N

R 2 108 Ky.donors 20.07 21.20 19.74 19.14 S N = 4000 \ - RPY,N, g | -
Potentiometric titrations: / = 0.15 M NaCl, T =298 K. 5 \ 29_81 2788 HN—’\CU“—NH Cl.y N
SYNTH E S I S $+Not determined due to insolubility. 83000 \ - RPyN3 % I_IN_»CrrNL_B
R R = \ ¢! R Cl
2000 \ 1554
] ~ \ ' 1043
H H N H* N 1000 679 \ 359 § 517
M AN M L>HHN+ | NHE L>HHN+ My *NH H . . &\ e & -
(A n* (LN LR
| 1. Esterification |
HO NN 2 Substitution . EtO N OF |
5. o 5 . o Ll N CYCLIC VOLTAMMETRY IN- VITRO ASSAY
3a aduction 0 N/ o
Yoy l O 3. O 0o ] | E,c E Ligand and Complex Toxicity B - OMepy. N,
R 140
N Rt I R ?Bl ON-GOING WORK
\©\ /©/ Tosylation | o 120 I
“/O O\“ HO N OH 10,00 Cu["Py,N,] -789 -740 £ 100 I _TI I T o
|| || ..."'_]I s = i /_\‘
| 5a,c,d 4a,c,d S l R BE BE — —
Cl 7 Cl 5.00 Cu['Py,N,] -137 -687 < % o (_\ A o !_\ A
5b Cycllzatlon -% 60 Paraquat (PQ*") araquat radical (PQ"*
_ _ | R = OMe, H, I, CI - Cul®Py,N,] | -703 | -652 z q eraquatradeal (P47
R Cl ) ' z 40
20
(@ (Q » [ B | Eip =2,
= _ 0
N N
Separation | Deprotection -10.00

Analyte Concentration (uM)

-999 -949 g;:.ﬂ“d Gg-,'ﬂ 495 99Y g8} 456 2\ P 15 A 90 g0 400

»Ts—N--ITI+--N—Ts NH HN 0.00 -0.30 -0.60 -0.90 -1.20 -1.50 N

\ N Cu[*PyN;] 995 | -948 ENRN A
~ N u

N | | h R e donor ability: W W

Z = -3 EWG ‘. Py,N, < PyN, R CU[IPVN3] - - Mitochondria Cl Cl

2
< AN . :

R R : - | N reidiie Q MTT ival '
e  donating ability = | P Cu[CPyN.,] _913 i % N % N survival assay using
7a-d 6a-d-HCI \__%ad Cl L N 3 ) N N & HN W Paraquat stressor to produce O,"
" NN NS CueNH e Q Should see i d survival
CHARACTERIZATION 1H NMR "o MOTE POSTENE = S @ 9 @ v th Cu[OMePy.N. | treatme
| e =< - with MePy.N,] treatmen
= oy . th Cu[OMePy,N,] treatment
‘A )
R =0ONe | Resonance (A) shifts CONCLUSIONS ACKNOWLEDGEMENTS
B downfield as the
A top ch Green R hG
roup on top cnanges . - . . . . reen nesearc rou
~ f P | P 5 1. Successful synthesis, purification, and characterization of Py,N, series, Cu(ll) complexes. P
R = | 8 rom electron- Instrumentation provided by Texas Christian University, College of
- / 1 [} [} [} [} [} [}
N — B donating (OMe) to 2-- 3. o Suence & Engineering, Department of Chemistry & Biochemistry.
withdrawi ows
*UNH HNH e(ljfcltroTnhw;c:frawmg * N .
N (Cl, ). The difference < e- donating ability e donor abily. C] M -~
R=1I | J | X between the Cl and | P Py,N, < PyN, Welch - {\\\ ')& *
) . . FOUNDATION
- ‘ _ aromatic proton shift oK more acidic > N w 6 Let’s Talk Science ————
can be explained by HN—P\CU::NH = of Health
reso n a n Ce Ve rsu S E more pos|t|ve > % 1. Iranzo, O.; Manganese Complexes Displaying Superoxide Dismutase Activity: a Balance Between Different Factors. Bioorg Chem 2011, 39 (2), 73-87.
R - CI pc 1 \ = 2. Johnston, H. M.; Pota, K.; Barnett, M. M.; Kinsinger, O.; Braden, P.; Schwartz, T. M.; Hoffer, E.; Sadagopan, N.; Nguyen, N.; Yu, Y.; Gonzalez, P.; Tircso, G.; Wu, H.; Akkaraju, G.; Chumley, M. J.;
i i n d u Ctio n effe Cts . CI Green, K. N., Enhancement of the Antioxidant Activity and Neurotherapeutic Features through Pyridol Addition to Tetraazamacrocyclic Molecules. Inorg Chem 2019, 58 (24), 16771-16784.
’ R 3. Schwartz, T. M., Synthesis and Characterization of Pyridinophane - and Pincer - based Monomers for Polymer Formation. Texas Christian University.
k / ICSO Iower 4, Huang, S.; Zhang, X.; Liu, Y.; Gui, J.; Wang, R.; Han, L.; et al.; Phosphinate-based mitochondria-targeted fluorescent probe for imaging and detection of endogenous superoxide in live cells and in
S Cu(I1)[RPy,N,] weaker complex than Cu(ll)[RPyN,] vivo. Talanta 2019, 197, 239-248.
8.5 8.0 7.5 7.0 6.5 6.0 55 50 45 40 5. Kalinovic, S.; Oelze, M.; Kroller-Schon, S.; Steven, S.; Vujacic-Mirski, K.; Kvandova, M.; et al.; Comparison of Mitochondrial Superoxide Detection Ex Vivo/In Vivo by mitoSOX HPLC Method with
Classical Assays in Three Different Animal Models of Oxidative Stress. Antioxidants 2019, 8(11), 514.

ppm



