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Abstract

Iridium complex is a promising organometallic compound for bio-photophysical studies which have a large
Stroke shift, long emissive lifetimes, and high quantum vyields in visible range. Synthesis of pyrrolidinyl peptide
nucleic acid (acpcPNA) containing [Ir(ppy),(4-methyl-2,2"-bipyridine-4-carboxylic acid)](PF,) or Ir-acpcPNA was
studied in this research as a candidate probe for DNA detection in Fluorescence In Situ Hybridization (FISH)
technique. The coupling condition for labeling Ir-COOH with linker was HATU/DIEA and DCC/NHS and gave 52 and
48 %yield, respectively. However, the coupling reaction between acpcPNA and Ir-COOH with HATU/DIEA condition
gave low yield. For condition of DCC/NHS, Ir-acpcPNA product cannot be observed but the mass signal of
decomposition of PNA was found. For this phenomenon, we assumed that iridium complexes can act as a catalyst
for water oxidation, cause the decomposition of PNA. So, iridium complexes may be applied to use for PNA

degradation within target cells.

Keywords : pyrrolidinyl PNA, iridium, fluorescent, biomarker
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A8RLUUN19IE
N14IUATIEN 4*-methyl-2,2 -bipyridine-4-carbonyl-aminobutanol

DCC,NHS N
DMAP (cat.)

+ HO/\/\/ NH2

X OH 0°Ctort x N ~~on
0o o)

11 4'-methyl-2,2'-bipyridine-4-carboxylic acid (0.093 mmol) N,N'-Dicyclohexylcarbodiimide (DCC) (0.186
mmol) 4-Dimethylaminopyridine (DMAP) (cat. amount) azaa’li DCM 5 mL slagmsdats DMF 0.1 mL ﬁqmmﬁ 0°C
Huiaan 1 dalug LL@zﬁ'@qmmﬁﬁm%n 1 ol WAZARE UEiA 1-amino-4-butanol (0.466 mmol) ﬁfqmmﬁ 0 °C wilu
wan 1 dali LL@zﬁqﬂﬁﬁ?ﬂwﬁzﬁﬁfqmmﬁﬁm 12 dalue nseaudnhdauinsedlfunannfiaeih uazansazans
Na,CO, tltlszmesarinazany 1hn EtOAc nsaddauzadudvean inllssimadaniazans ansurihansiu siica gel
TnedFminazanelugnsgdan 1 : 1 289 EtOAC : DM aniiumnu@niag DCM ua hexane
'H NMR; (400 MHz, CDCL,) &, (ppm) 9.25 [1H, s, C6-bipyridine], 8.85 [1H d, J = 4.9 Hz, C3-bipyridine], 8.66 (1H,
d, J = 5.7 Hz, C3-bipyridine], 8.57 [1H, s, C6'-bipyridine)], 8.02 [1H, d, J = 4.9 Hz, C4-bipyridine], 7.58 [1H, d, J =
5.1 Hz, C4'-bipyridine], 3.70-3.75 [2H, m, CH,0OH], 3.51-3.58 [2H, m, CH,NH], 2.69 (3H, s, CH, bipyridine], 1.72-

1.85 [4H, m, CH,CH,CH,CH,]

nsdaATIEl [Ir(ppy),(4-methyl-2,2"-bipyridine-4-carbonyl-aminobutanol) ]
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111 Ir-COOH (70 pumol) ae hexafluorophosphate azabenzotriazole tetramethyl uronium (HATU) (139 pmol)

aza7tlu DCM mm‘fuﬁ@m LA DIEA (210 umol) ka¥ 1-amino-4-butanol (105 pmol) ﬁgmuqﬁﬁmmméﬂﬁu dlagns
Fadiumn Futiuazanadon DCM fndetidamsii Na,SO, nsasuazihllszwmasianinazanzaan At
u??zw?;f-ﬁwL‘wmﬁﬂm@éfmﬁmmimnmmmﬂ%ﬁqﬁmxmmL‘flu 1% MeOH 1u CH,CI,
"H NMR; (400 MHz, CDCI,) &, (ppm) 9.36 [1H, s, CHC(CO) bipyridine], 9.77 [1H, s, CHC(CH,) bipyridine], 7.31-
8.01 [13H, m, CH phenylpyridine], 6.89-7.22 [6H, m, CH phenylpyridine], 6.25-6.33 [1H, m, CH phenylpyridine],
4.32-4.43 [2H, m, CH,0OH], 3.53-3.64, 4.32-4.43 [2H, m, NHCH,], 2.67 [3H, s, CH, bipyridine], 1.87 [4H, m,
CH,CH,CH,CH,]
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n1egaAsIEf [Ir(ppy),(4-methyl-2,2-bipyridine-4-carbonyl-aminobutyl]-acpocPNA conjugate (Ir-acpcPNA) Llu@vg
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1 Ligand HATU, DIEA, DMF 4 U Tdaunsouenansliitsgns*
2 Ligand HATU, HOBt, DIEA, DMF > 2 it -
3 Ligand DCC, NHS, CH,Cl, : DMF 29U 48
4 I-COOH  HATU, DIEA, CH,CI, > 1 §Ua 9 52
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n19gaATIEf [Ir(ppy),(4-methyl-2,2"-bipyridine-4-carbonyl-aminobutylJ-acpcPNA (Ir-acpcPNA) Uuqtgﬂ’m%@duﬁd
anuatesdinluniineain I-COOH adlluy linker ludusannaglénaaasfneain I-COOH AL
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. . | 9 % = s o o
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;15199 2 uansan1agi b lunnsdsanziluanai g Ir-acpcPNA

. L H
NH ) i) Conditions L s~ N Ir-complex
O K=TTT TTT TTT-N"">">NHz + I-COOH —————= HN-K-TTT TTT TTT H j]/
H i) Cleavage [e)
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[AUN anaznld Gy NANARNSRURE
5 HATU, DIEA, DMF > 2 dulanii \antiae*
6 DCC, NHS, DMF 29 TdifinUfmeen

*ngnadauingld MALDI-TOF Mass spectrometer

T REN19 6 T9819891NeLATETe4 Wang (Wang et al., 2012) fifluaninzaednis coupling WjLadlu
Auansdsenevdedenseslaenudnlidengdoyainesansu@nined IracpcPNA LATaNTRIAY wrinudtyeunod
m@qﬁﬁ”umqﬁuﬂi:mm m/z = 210 %qmqﬁummmmu@Luﬁqﬁmmﬁﬁum (MW = 211; 2w 3n) quilergui
anaiinnsaansfiresiusznyInduaciandlowauuaafidue Seideyaainauidaaes Thomsenwudn
g7useneauidadantaddsinen [y Ir(2-phenylpyridine) wWag Ir(2-(2-pyridyl)-2-propanoate)OH (AW 311) @119 14
vlusia Li’q‘l,ﬁl,ﬁmﬂﬁ'ﬁ?mfaﬂﬂ?ﬂLmﬁummﬁyﬁﬁmumamwmﬁ 2H,0 = O, + 4e + 4H" (Thomsen, Huang, Crabtree, &
Brudvig, 2015) ﬁﬁlx‘imﬁﬁ\mmLﬂuaﬂﬂuﬂ@:ul,ﬁﬂqﬁu Ir-COOH uazanslszneauidedantesdiimanarieiinnudadla
slel¥meandlad s DCC fanTRlumeandladlifananlilansShiRuaiwinfiduiasal fisanlun e

o I 1 E%
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(0]
‘23 N
° JSNi><Thymine _N oH
= Ir” 2
- \H OH, = N/Ir\—OH
o A <P
(N) PNA unit (1) Iridium complexes

DI 3 () mumm%@lﬁmmﬁﬁum A (1) miﬂs:ﬂ@‘uL%q%ﬂumm‘ﬁ?lﬁﬂuﬁmuﬁLﬂuﬁm'qﬂf]‘ﬁ?mmﬂ%l,mﬁu
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3 2500 2017-08-08-dephathalimidelinker-TO-K[NH2J0_D1211415Lin
i E
£ 5 Calc. mass = 3209.542
* 1500
E — n
o . Found mass = 3206.55 (n)
5m§ "% %
n T S—
3 " 2017-D8-10-coupiingDye-linker-To-K[NH2)D_E1011115Lin
= 300 2
o - o
g b Product
N Calc. mass = 3906.332 R
200
] \ 2 v oo@
1¢e Found mass = 3901.50 g g
100 g r?l :
168 | g
nd b i i s L L _?_
R 2017-08-10-couplingDye-linker-TE-K{NHZ -0 _E12\1115Lin
5 900 B
g SM § Product
== | (
13 ﬂ)
1 = : 83 PR . @ - ‘?)_’ ¢
wizg §8 2% S B 2
] - T @ 2 3 g g 2 4= 2
_-hl L 1 L _ T .lJ tLLL\_ g L
. J Ll 1

MAA 4 MALDI-TOF mass spectra 283940192 5 (CCA matrix) 284 (N) 41961951 (1)

() Watiwll 2 §ang

m'z

v
4

Wanuld 3 1 uay

R
=
51500
] NH, +  I-COOH
1250 O*K*TQ*H/\/\/ :
i @
1 &
1 g
1000 =

1480.922

1686176

DCC, NHS

DMF

DMAP (cat.)
—_—

2017-12-12_3000)_H21\ SLin

H
N Ir complex
K*Tgfm/\/\/ Y P
(e]

Calc. mass = 3906.332

T
2500

NI 5 MALDI-TOF mass spectra 1994019% 6 (CCA matrix) Vl,siﬂ‘:?’mg AU N UUBIANTAIF U LAZHA

Ir-acpcPNA

¥

3000

v
o v a

A
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a71nans3e

annnasunaniazidesdiuiialélunisinaann I-COOH Aidaraaal linker 184 acpe-T9 1A ldan1qe
HATU/DIEA (@092 5) WAz DCC/NHS (AN19% 6) A1NNANIINARBINLANHINENAN19E HATU/DIEA fitsnpdtycynns
= a o e‘-ﬂl a ﬁgj ¥ v b4 o aaa dJ Aﬂl
NALRIANIHRAATN m/iz = 3901 wiinTullesnnudazldszazinanlunisinUjiseuin Geenailiasnnainaau
\NZNE94 I-COOH Rz aaadmindjisedunigueundgninesudeldionn luanefianiaz DCC/NHS 1l
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Ui liianisaaadresiduels lnaneiiduaraniiunismaniazimanzansely athslsfinudeyanld
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AMEANENANART  NMNANENAuueAds  lunisalAsiansszneudedan  [Ir(ppy),(4-methyl-2,2-bipyridine-4-
carboxylic acid)](PF,) Lmzmzﬁmmmaﬁ%iqmﬁ Aladasd NMATIAN ANEAINENANERS iaInTNANeNae Tuaanu

a o

anzi A linmuazirzasiialunisminseiluenide
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