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1. Experimental Procedures

1.1 Synthesis

General information

'H, *C{'H}, and *'P{'H} NMR spectra were recorded with a JEOL ECZ 400 spectrometer (400 MHz for 'H, 100
MHz for *C{'H}, and 162 MHz for *'P{'H}) and JEOL ECA 500 II spectrometer (500 MHz for 'H, 125 MHz for
BC{'H}, and 202 MHz for *'P{'H}) in CD;0D and CDCl;. 'H and “C{'H} spectra were recorded with a JEOL
ECA 600 II spectrometer equipped with an UltraCOOL probe (600 MHz for 'H and 150 MHz for *C {'H}). The
chemical shifts in '"H NMR spectra are reported in J ppm using the residual protons of the solvents as an internal
standard (CDCls: 6 7.26 and CD;OD: 6 3.31), and those in *C NMR spectra are reported using the solvent signals
as an internal standard (CDCls: ¢ 77.16, CD;OD: ¢ 49.00, and CD,Cl,/CDsOD (9/1, v/v): ¢ 53.84). The chemical
shifts in *'P NMR spectra are reported using H;PO4 (5 0.00) as an external standard. The high-resolution mass
spectra were measured with a Thermo Fisher Scientific Exactive with the ESI ionisation method. Thin layer
chromatography (TLC) was performed on glass plates coated with 0.25 mm thickness of silica gel 60F2s4 (Merck).
Column chromatography was performed using silica gel 60 (Kanto Chemicals). HPLC purification was performed
on a Delta 600 HPLC (Waters) or a preparative HPLC system (Shimadzu) using a C18 reverse phase column (YMC
Triart C18, 10 %X 250 mm or 20 x 250 mm). Unless otherwise noted, chemical reagents and solvents were purchased
from commercial suppliers (Tokyo Chemical Industry (TCI), Sigma Aldrich, Kanto Chemicals, and FUJIFILM
Wako Pure Chemical Corporation (Wako)) and used without further purification. Hoechst 33258-3HCI was
purchased from Cosmo Bio Co., LTD. Anhydrous THF, toluene, CH3;CN, and DMF were purchased from Kanto
Chemicals or Wako and further purified by Glass Contour Solvent Systems. [(4-
bromophenyl)ethynyl]triisopropylsilane  (1),'  bis[2-bromo-4-(diethylamino)phenyl]methane,”  4-bromo-3,5-
dimethoxyaniline,® 3,7-bis(diethylamino)-5-phenyl-10H-acridophosphin-10-one 5-oxide (P-xanthone),* 2-[2-(2-
Azidoethoxy)ethoxy]ethyl p-toluenesulfonate,” (3-azidopropyl)triphenylphosphonium bromide (N;-TPP)® 3-

azidopropane-1-sulfonic acid,” and AcPOF® were synthesised according to the literature methods.
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Compound 4. To a solution of [(4-bromophenyl)ethynyl]triisopropylsilane (1)' (4.93 g, 14.6 mmol) in anhydrous
THF (60 mL) was added fert-BuLi (1.62 M in n-pentane, 18.0 mL, 29.2 mmol) at —78 °C and the mixture was
stimed at the same temperature for 40 min, then at -20 °C for 10 min. To the solution,
bis(diisopropylamino)chlorophosphine (0.86 M in THF, 17.0 mL, 14.6 mmol) was added dropwise at —78 °C. After
the mixture was warmed up to room temperature and stirred for 10 h, all the volatiles were removed under reduced
pressure to afford bis(diisopropylamino)[4-(triisopropylsilylethynyl)phenyl]phosphine (2) as a viscous oil. The
conversion was confirmed by 'H and *'P NMR spectra (see 4. NMR Spectra in the ESI). All the obtained
compounds were used for the next reaction without further purification.

The viscous oil of 2 thus obtained was suspended in anhydrous toluene (60 mL). Dry HCI, generated by adding
concentrated HC1 (37% wt) to concentrated H>SO4 followed by passing through a concentrated H,SO4 trap for
drying, was bubbled into the suspension at 0 °C until the gas was no longer dissolved. The resulting suspension
was filtered through Celite, and the volatiles were removed under reduced pressure to give [4-
(triisopropylsilylethynyl)phenyl]phosphine dichloride (3) as a yellow viscous oil. The conversion was confirmed
by 'H and *'P NMR spectra (see 4. NMR Spectra in the ESI). All the obtained compounds were dissolved in
anhydrous THF (20 mL) and the resulting solution was used for the next reaction.

To a solution of bis[2-bromo-4-(diethylamino)phenyl]methane® (6.83 g, 14.6 mmol) in anhydrous THF (50
mL) was added sec-BuLi (1.01 M in cyclohexane and n-hexane, 29.0 mL, 29.2 mmol) at —78 °C and the mixture
was stirred at the same temperature for 1 h. A solution of 3 in THF was slowly added at —78 °C and the resulting
solution was allowed to warm up to room temperature. After stirring at room temperature for 15 h, a 30% aqueous
solution of H,O, (4 mL) was added at 0 °C. The mixture was stirred for 30 min and unreacted H,O, was then
quenched with an aqueous solution of Na,SOs (15 mL) at 0 °C. The organic layer was separated, and the aqueous
layer was extracted with CH>Cl, (30 mL x 3). The combined organic layer was washed with an aqueous solution
of Na,SO; (20 mL) and brine, dried over Na,SO4, and concentrated. The resulting pale yellow solid was purified
by silica-gel column chromatography eluted with CH,Cl,/acetone by a stepwise increase in the volume of acetone
(19:1 to 9:1, v/v) to give 4 (4.81 g, 7.85 mmol, 54% for 3 steps) as a pale yellow solid. '"H NMR (CDCls, 500 MHz)
0 7.46-7.37 (m, 6H), 7.17 (dd, J= 8.4, 6.1 Hz, 2H), 6.76 (dd, J= 8.4, 2.5 Hz, 2H), 3.81 (d, /= 18.2 Hz, 1H), 3.63
(dd, J=18.2, 3.0 Hz, 1H), 3.44-3.33 (m, 8H), 1.15 (t, J = 7.3 Hz, 12H), 1.09-1.07 (m, 21H). *C NMR (CDCl;,
125 MHz) ¢ 146.8 (d, J=12.0 Hz, C), 134.9 (d, /= 103.1 Hz, C), 131.9 (d, /= 12.0 Hz, CH), 130.6 (d, /= 10.9
Hz, CH), 129.4 (d, J=99.5Hz, C), 129.2 (d, /= 12.0 Hz, CH), 128.2 (d, /= 8.4 Hz, C), 126.3 (s, C), 115.3 (s, CH),
113.3 (d, J=8.4 Hz, CH), 106.4 (s, C), 93.2 (s, C), 44.4 (s, CH), 35.2 (d, /= 8.5 Hz, CH>), 18.7 (s, CH3), 12.6 (s,
CH;), 11.3 (s, CH). *'P NMR (CDCls, 162 MHz) ¢ 14.0. HRMS (ESI) m/z calcd. for C3sHssN,OSiP [M+H]'":
613.3743; found: 613.3760.
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Compound 5. To a solution of 4 (3.04 g, 4.97 mmol) in anhydrous THF (80 mL) was added a solution of potassium
tert-butoxide (570 mg, 5.08 mmol) in anhydrous THF (20 mL) at room temperature under an oxygen atmosphere.
The reaction mixture was stirred for 1.5 h at room temperature, and then quenched with a 1 M aqueous solution of
HCI (3.0 mL). To the solution, 30 mL of water was added and the aqueous layer was extracted with ethyl acetate
(30 mL x 3). The combined organic layer was washed with brine, dried over Na,SO4, and concentrated. The
resulting mixture was purified silica-gel column chromatography eluted with CH>Cly/acetone by a stepwise
increase in the volume of acetone (19:1 to 13:1, v/v) to afford 1.55 g (2.48 mmol, 50%) of 5 as a yellow solid. 'H
NMR (CDCl;, 400 MHz) 6 8.27 (dd, J= 9.1, 6.4 Hz, 2H), 7.53 (dd, J = 12.4, 8.0 Hz, 2H), 7.40 (dd, J = 8.0, 2.6
Hz, 2H), 7.07 (dd, J = 14.8, 2.8 Hz, 2H), 6.82 (dd, J = 9.1, 2.8 Hz, 2H) 3.50-3.34 (m, 8H), 1.16 (t, /= 7.2 Hz,
12H), 1.09-1.06 (m, 21H). *C NMR (CDCl;, 100 MHz) 6 180.0 (d, J= 8.6 Hz, C), 150.5 (d, J=13.4 Hz, C), 135.3
(d, J=105.4 Hz, C), 134.6 (d, J=96.8 Hz, C), 132.1 (d, J=12.5Hz, CH), 131.6 (d, J=9.5 Hz, CH), 130.3 (d,J =
10.6 Hz, CH), 126.7 (d, J=2.8 Hz, C), 123.9 (d, /J=6.7 Hz, C), 114.4 (s, CH), 111.4 (d, J=7.6 Hz, CH), 106.2 (s,
0), 93.7 (s, C), 44.7 (s, CHy), 18.7 (s, CH3), 12.6 (s, CH3), 11.3 (s, CH). *'P NMR (CDCl;, 162 MHz) § 6.6. HRMS
(ESI) m/z calcd. for C3sHsiN20,SiPNa [M+Na]": 649.3355; found: 649.3350.

Compound 6. To a solution of 2-bromo-1,3-dimethoxybenzene (65.1 mg, 0.300 mmol) in anhydrous THF (3.0
mL) was added ter-BuLi (1.56 M in n-pentane, 0.39 mL, 0.60 mmol) at —78 °C. The resulting solution was stirred
for 1 h at the same temperature and then at 0 °C for 5 min. A solution of 5 (62.7 mg, 0.100 mmol) in anhydrous
THF (5.0 mL) was added dropwise at —78 °C over 10 min. The reaction mixture was allowed to warm to room
temperature and was further stirred for 4 h. To the solution, 10 mL of a 0.05 M aqueous solution of HC] was
carefully added and the mixture was stirred for 30 min. The resulting dark green solution was diluted with water
(20 mL) and washed with hexane (15 mL x 2), then extracted six times with CH>Cl, (15 mL x 6). The combined
organic layer was washed with brine, dried over Na,SQOy4, and concentrated. The resulting mixture was purified by
silica-gel column chromatography eluted with CH>Clo/methanol by a stepwise increase in the volume of methanol
(19:1 to 9:1, v/v) to afford 47.8 mg (61.0 umol, 61%) of 6 as a dark green solid. "H NMR (CD;OD, 500 MHz) ¢
7.80 (dd, J=12.0, 8.5 Hz, 2H), 7.62-7.54 (m, 5H), 7.28 (dd, /= 10.0, 6.0 Hz, 2H), 6.96-6.88 (m, 4H), 3.78-3.67
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(m, 14H), 1.27 (t, J = 6.8 Hz, 12H), 1.14-1.10 (m, 21H). *C NMR (CD;OD, 125 MHz) 6 159.1 (s, C), 158.8 (s,
), 155.1 (d, J=13.3 Hz, C), 141.3 (d, /= 8.4 Hz, CH), 138.9 (d, /J=94.8 Hz, C), 133.9 (d, /=108 Hz, C), 133.5
(d, J=13.1 Hz, CH) 133.3 (s, CH), 131.0 (d, /= 10.9 Hz, CH), 129.3 (d, /= 3.6 Hz, C), 125.1 (d, /= 6.0 Hz, C),
120.0 (d, J=17.1 Hz, CH), 116.9 (s, CH), 113.8 (s, C), 106.9 (s, C), 105.3 (s, CH), 105.2 (s, CH), 95.6 (s, C), 56.9
(s, CH3), 56.6 (s, CHs), 47.5 (CH»), 19.0 (s, CH3), 13.1 (s, CH;), 12.4 (s, CH). One C peak was overlapped. *'P
NMR (CD;0D, 162 MHz) J 8.9. HRMS (ESI) m/z calcd. for C4sHgoN2O3SiP [M]": 747.4105; found: 747.4103.

POR-CCH

POR-CCH. To a solution of 6 (134 mg, 0.171 mmol) in DMSO (5.0 mL) and methanol (1.0 mL), CsF (121 mg,

0.799 mmol) and acetic acid (48 mg, 0.799 mmol) in distilled water (1.0 mL) was added at room temperature. After
stirring at 60 °C for 1.5 h, 15 mL of water was added to the reaction mixture and the aqueous layer was washed
with toluene (15 mL x 3). The combined organic layer was then extracted with water (15 mL). All the aqueous
layers were combined and extracted with CH,Cl, (15 mL x 5). The combined organic layer was washed with brine,
dried over Na;SOs, and concentrated. The resulting mixture was purified by silica-gel column chromatography
eluted with CH>Cly/methanol (10:1, v/v), followed by recrystallisation from a mixture of CH>Clo/methanol/Et,O at
room temperature to afford 70.9 mg (0.113 mmol, 66 %) of POR-CCH as a dark green powder. "H NMR (CD;OD,
500 MHz) 6 7.79 (dd, J = 10.5, 3.5 Hz, 2H), 7.63-7.53 (m, 5H), 7.27 (dd, J = 9.5, 6.5 Hz, 2H), 6.94 (dd, J=9.5,
2.5 Hz, 2H), 6.90 (dd, J = 8.3, 6.3 Hz, 2H), 3.80-3.67 (m, 15H), 1.27 (t,J= 7.0 Hz, 12H). >*C NMR (CD;OD, 125
MHz) 6 159.2 (s, C), 158.8 (s, C), 155.1 (d, J=13.3 Hz, C), 141.3 (d, /= 8.5 Hz, CH), 138.9 (d, /= 95.4 Hz, C),
134.1 (d,J=108.6 Hz, C), 133.8 (d, /= 13.3 Hz, CH), 133.3 (s, CH), 130.9 (d, /= 10.9 Hz, CH), 128.7 (d, J=3.6
Hz, C), 125.1 (d, J= 6.0 Hz, C), 120.0 (d, /= 7.2 Hz, CH), 116.9 (s, CH), 113.8 (s, C), 105.3 (s, CH), 105.2 (s,
CH), 83.0 (s, C), 82.6 (s, C), 56.8 (s, CH3), 56.6 (s, CH3), 47.5 (s, CH»), 13.1 (s, CH3). One CH peak was overlapped.
3'P NMR (CD;O0D, 162 MHz) 6 8.9. HRMS (ESI) m/z caled. for C37HsN,O3P [M]": 591.2771; found: 591.2776.

POF-CCH

POF-CCH. To a solution of POR-CCH (8.0 mg, 13 pmol) in methanol (2.0 mL) was added a 2 M aqueous solution

of NaOH (2.0 mL) and the reaction mixture was stirred at room temperature for 4 days. After addition of water (10

mL), the resulting suspension was washed with CH>Cl, (15 mL x 3). The aqueous layer was acidified with a 2 M
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aqueous solution of HCI and extracted with ethyl acetate (15 mL x 4). The combined organic layer was washed
with brine, dried over Na,SOs, and concentrated. The resulting mixture was purified by reversed phase HPLC
eluted with a gradient of CH;CN/H,O containing 0.1% TFA to afford POF-CCH (3.3 mg, 6.9 umol, 53%) as a red
solid. '"H NMR (CD;OD, 400 MHz) § 7.73 (dd, J = 12.2, 8.6 Hz, 2H), 7.61 (dd, J = 8.6 Hz, 2.8 Hz, 2H), 7.56 (t, J
=8.8 Hz, 1H), 7.21 (dd, J=16.2, 2.1 Hz, 2H), 7.11 (dd, J=9.5, 6.9 Hz, 2H), 6.87 (t, J = 8.8 Hz, 2H), 6.59 (brd, J
=9.5 Hz, 2H), 3.76 (s, 3H), 3.75 (s, 3H), 3.72 (s, 1H). *C NMR (CD,Cl/CD;OD = 9/1, 125 MHz) 6 158.3 (s, C),
157.9 (s, C), 150.1 (d, J=7.2 Hz, C), 138.1 (brs, C), 133.9 (d, /= 108.6 Hz, C), 132.8 (d, J=13.3 Hz, CH), 131.7
(s, CH), 130.4 (d, J=10.9 Hz, CH), 127.5 (brs, C), 126.73 (s, C), 126.70 (s, C), 124.5 (brs, C), 113.7 (s, C), 104.4
(s, CH), 104.3 (s, CH), 82.7 (s, CH), 80.5 (s, CH), 56.5 (s, CH3), 56.3 (s, CH3). Two CH peaks were overlapped.
3'P NMR (CD;OD, 162 MHz) 6 8.0. HRMS (ESI) m/z caled. for Co9Hz00sP [M—H]: 479.1054; found: 479.1054.

PORL-CCH
PORL-CCH. To a solution of POR-CCH (59.5 mg, 94.9 umol) in methanol (3.0 mL) and distilled water (23.0
mL) was added a 0.75 M aqueous solution of NaOH (4.0 mL). After stirring for 3 h, 10 mL of water was added

and the aqueous layer was extracted with CH>Cl, (15 mL x 7). The combined organic layer was washed with brine,
dried with Na,SO4, and concentrated. The resulting mixture was dissolved in a 1:1 solution of water and CH3;CN
containing 0.1% TFA, followed by filtration through Presep”™ (Wako, ODS). The filtrate was purified by reversed
phase HPLC eluted with a gradient of CH;CN/H:O containing 0.1% TFA to afford a dark blue solid of PORL-
CCH (40.5 mg, 75.6 umol, 80%). "H NMR (CD;OD, 400 MHz) § 7.80-7.73 (m, 3H), 7.64—7.59 (m, 3H), 7.45 (dd,
J=15.0 Hz, 2.8 Hz, 1H), 7.39 (dd, J=10.1, 5.8 Hz, 1H), 7.30 (dd, J=9.2, 6.7 Hz, 1H), 7.09 (dd, J=10.0 Hz, 2.4
Hz, 1H), 6.96-6.89 (m, 3H), 3.95-3.85 (m, 4H), 3.77 (s, 1H), 3.76 (s, 3H), 3.75 (s, 3H), 1.34 (t, /= 7.3 Hz, 6H).
3C NMR (125 MHz, CD;0D) & 166.5 (d, J = 14.5 Hz, C), 162.7 (s, C), 159.1 (s, C), 158.8 (s, C), 157.8 (d, J =
13.3 Hz, C), 144.2 (d, J= 7.2 Hz, CH), 143.2 (d, /= 93.0 Hz, C), 139.7 (d, J = 10.9 Hz, CH), 135.3 (d, /= 99.0
Hz, C), 133.8 (d, J = 13.3 Hz, CH), 133.7 (s, C), 132.8 (d, C, coupling partner is overlapped with 133.8—-133.7
peaks), 131.2 (d, J=10.9 Hz, CH), 129.1 (brs, C), 128.8 (d, /=2.4 Hz, C), 127.4 (d, J=7.2 Hz, C), 124.2 (d, J =
7.2 Hz, CH), 122.0 (s, CH), 121.7 (d, J = 4.8 Hz, CH), 119.0 (s, CH), 113.5 (s, C), 105.4 (s, CH), 105.3 (s, CH) ,
83.0 (s, CH), 82.7 (s, CH), 56.8 (s, CH3), 56.6 (s, CH3), 49.3 (s, CH»), 13.5 (s, CH3). *'P NMR (CD;0D, 162 MHz)
6 7.7. HRMS (ESI) m/z calcd. for C33H30NO4P [M+H]": 536.1985; found: 536.1986.
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4-Bromo-N,N-diethyl-3,5-dimethoxyaniline (7). A mixture of 4-bromo-3,5-dimethoxyaniline® (1.17 g, 5.25
mmol), iodoethane (1.7 mL, 21.0 mmol), and K»COs3 (2.90 g, 21.0 mmol) in CH3CN (30 mL) was refluxed for 36
h under a nitrogen atmosphere. After the reaction mixture was cooled to room temperature, the inorganic salts were
removed by filtration and the filtrate was concentrated. The resulting mixture was dissolved in a small amount of
CH,Cl,, and hexane was added to form precipitates, which were collected by filtration to give 7 (1.42 g, 4.91 mmol,
93%). Because this compound is highly air sensitive, it was used for the next step immediately after the synthesis.
"H NMR (CDCls, 400 MHz) 6 5.92 (s, 2H), 3.86 (s, 6H), 3.35 (q, /= 7.2 Hz, 4H), 1.19 (t, J = 7.2Hz, 6H). *C NMR
(CDCls, 100 MHZz) 6 157.8 (s, C), 148.6 (s, C), 90.1 (s, CH), 87.1 (s, C), 56.4 (s, CH3), 44.9 (s, CH>), 12.7 (s, CH3).
HRMS (ESI): m/z calcd. for C12H;oNO,”Br [M+H]": 288.0599; found: 288.0592.

Et,NPOR

Et;NPOR. To a solution of 7 (145 mg, 0.503 mmol) in anhydrous THF (5.0 mL) was added ters-BuLi (1.62 M in

n-pentane, 0.62 mL, 1.00 mmol) at —78 °C. The resulting solution was stirred at the same temperature for 2 h and
then at 0 °C for 10 min. A solution of P-xanthone* (62.7 mg, 0.100 mmol) in anhydrous THF (5.0 mL) was added
dropwise at —78 °C over 10 min. The reaction mixture was allowed to warm to room temperature and was further
stirred for 14 h. To the solution, 10 mL of a 0.1 M aqueous solution of HCI was carefully added and the mixture
was stirred for 30 min. The resulting dark green solution was diluted with 15 mL of water and washed with toluene
(20 mL x 2), then extracted with CH>Cl» (20 mL x 4). The combined organic layer was washed with brine, dried
over Na;SOy4, and concentrated. The resulting mixture was purified by silica-gel column chromatography eluted
with CH>Cly/methanol (9:1, v/v), followed by recrystallisation from a mixture of CH,Cl/Et,O at room temperature
to obtain ELNPOR (20.5 mg, 28.8 umol, 14 %) as a dark green powder. '"H NMR (CD;OD, 400 MHz) § 7.79 (dd,
J=12.8, 7.2 Hz, 2H), 7.66-7.60 (m, 2H), 7.59-7.51 (m, 3H), 7.29-7.10 (m, 4H), 6.97 (dd, /= 9.5, 2.8, 2H), 3.86
(s, 3H), 3.84 (s, 3H), 3.82 (q, /= 7.0 Hz, 4H), 3.74 (q, J= 7.2 Hz, 8H), 1.35 (t, /= 7.0 Hz, 6H), 1.28 (t,J=7.2 Hz,
12H), *C NMR (CD;0D, 125 MHz) 6 160.4 (s, C), 160.1 (s, C), 155.1 (d, J = 13.1 Hz, C), 140.7 (d, J = 8.4 Hz,
CH), 139.4 (d, /J=94.9 Hz, C), 134.4 (s, CH), 133.7 (d, /= 108.0 Hz, C), 130.8 (d, /= 10.9 Hz, CH), 130.6 (d, J
=13.3 Hz, CH), 129.0 (s, C), 128.8 (s, C), 128.6 (s, C), 124.7 (brs, C), 120.4 (d, /= 7.3 Hz, CH), 117.0 (s, CH),
57.6 (s, CH3), 57.4 (s, CH3), 47.6 (s, CH,), 13.1 (s, CH3), 11.1 (s, CH3). One CH peak and one CH, peak were
overlapped. *'P NMR (CD;OD, 162 MHz) § 9.5. HRMS (ESI) m/z calcd. for C30H4sN3O05P [M]": 638.3506; found:
638.3497.
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Et,NPOF

Et;NPOF. To a solution of Et;NPOR (10.0 mg, 11.5 pmol) in methanol (9.0 mL) was added a 4.5 M NaOH

aqueous solution (3.0 mL). The reaction mixture was stirred at room temperature for 3 days. After addition of water
(10 mL), the aqueous layer was washed with CH»Cl, (15 mL x 3). The aqueous layer was acidified with 1 M HCI
and extracted with CH2Cl, (20 mL x 3). The organic layers were then washed with brine, dried over Na,SO4, and
concentrated. The resulting mixture was dissolved in a 1:1 solution of water and CH3CN containing 0.1% TFA,
followed by filtration through Presep”™ (Wako, ODS). The filtrate was purified by reversed phase HPLC eluted with
a gradient of CH3CN/H,O containing 0.1% TFA to afford ELNPOF (4.4 mg, 6.9 umol, 60%) as a red solid. 'H
NMR (CD3;0OD, 400 MHz) ¢ 7.74 (dd, J=12.8, 6.7 Hz, 2H), 7.59 (t,J= 6.7 Hz, 1H), 7.52 (td, J= 6.7, 3.3 Hz, 2H),
7.22-7.15 (m, 4H), 6.68-6.58 (m, 4H), 3.79 (s, 6H), 3.68 (q, J = 7.1Hz, 4H), 1.30 (t, J = 7.1 Hz, 6H). *C NMR
(CDsOD, 100 MHz) ¢ 174.4 (d, J= 13.5 Hz, C), 160.3 (s, C), 149.5 (d, /J="7.7 Hz, C), 142.4 (s, C), 138.7 (d, J =
9.6 Hz, CH), 137.4 (d,/=94.4 Hz, C), 134.1 (s, CH), 133.7 (d, /= 109.8 Hz, C), 131.0 (d, /= 10.6 Hz, CH), 130.3
(d, J=13.5 Hz, CH), 127.94 (s, C), 127.89 (s, C) 127.8 (s, CH), 125.2 (s, CH), 115.4 (s, C), 99.5 (s, CH), 57.4 (s,
CHs), 54.4 (s, CH,), 11.0 (s, CH;). One CH peak was overlapped. *'P NMR (CD;OD, 162 MHz) ¢ 8.6. HRMS
(ESI) m/z calcd. for C31H2NOsP [M—H]: 526.1783; found: 526.1783.

\

8 TIPS

Compound 8. To a solution of 7 (338 mg, 1.18 mmol) in anhydrous THF (15.0 mL) was added tert-BuLi (1.56 M

in n-pentane, 1.51 mL, 1.13 mmol) at —78 °C. The resulting solution was stirred at the same temperature for 1 h
and then at —20 °C for 10 min. A solution of § (184.3 mg, 0.294 mmol) in anhydrous THF (6.0 mL) was added
dropwise at —78 °C over 10 min. The reaction mixture was allowed to warm to room temperature followed by
stirring for 18 h. To the solution, 20 mL of a 0.1 M HCI aqueous solution was added and the mixture was stirring
for another 1 h. The resulting dark green solution was diluted with 15 mL of water and washed with toluene (20
mL x 2). The toluene solution was extracted with 15 mL of 0.1 M HCIL. After addition of brine (10 mL) to the
corrected aqueous solutions, the resulting aqueous layer was extracted with CH>Cl, (20 mL x 4). The organic layer
was washed with brine, dried over Na,SOa, and concentrated. The mixture was purified by reversed phase HPLC
eluted with a gradient of CH;CN/H>O containing 0.1% TFA to afford 62.1 mg (59 umol, 20%) of 8 as a TFA salt.
"H NMR (CD;0D, 400 MHz) 6 7.76 (dd, J = 12.6, 8.2 Hz, 2H), 7.61-7.54 (m, 4H), 7.27 (dd, J= 9.8, 6.2 Hz, 2H),
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6.98-6.94 (m, 4H), 3.83 (s, 3H), 3.81 (s, 3H), 3.79-3.68 (m, 12H), 1.34-1.25 (m, 18H), 1.14-1.10 (m, 21H), '*C
NMR (CDs;0D, 125 MHz) ¢ 160.4 (s, C), 160.1 (s, C), 155.1 (d, /= 13.3 Hz, C), 144.4 (brs, C), 141.02 (s, CH),
140.96 (s, CH), 138.8 (d, /=94.8 Hz, C), 133.8 (d, /= 109.2 Hz, C), 133.6 (d, /= 13.1 Hz, CH), 131.0 (d, /= 10.9
Hz, CH), 129.4 (d, J=2.4 Hz, C), 124.9 (d, /= 6.0 Hz, CH), 120.3 (d, /= 7.3 Hz, CH), 117.0 (s, CH), 112.6 (brs,
0), 106.9 (s, C), 97.6 (brs, C), 95.7 (s, C), 57.4 (s, CH3), 57.1 (s, CH3), 52.9 (s, CH>), 47.6 (s, CH>), 19.0 (s, CH3),
13.1 (s, CH3), 12.4 (s, CH3), 11.3 (s, CH). One C peak was overlapped. *'P NMR (CD;OD, 162 MHz) § 8.9. HRMS
(ESI) m/z caled. for CsoHgN3O3PSi [M]": 818.4840; found: 818.4837

Et,NPOR-CCH

Et;NPOR-CCH. This compound was synthesised according to the procedure for POR-CCH. The compound was
purified by recrystallisation from a mixture of CH,Cl/Et,O at room temperature, followed by reversed phase HPLC
eluted with a gradient of CH;CN/H,O containing 0.1% TFA to give the target compound as a TFA salt in 87%
yield. '"H NMR (CDsOD, 400 MHz) 6 7.76 (dd, J = 12.2, 8.6 Hz, 2H), 7.60 (dd, J = 8.6, 3.1 Hz, 2H), 7.52 (dd, J =
16.2,2.8 Hz, 2H), 7.42 (dd, /=9.5, 6.4 Hz, 2H), 6.95 (dd, /= 9.5, 2.8 Hz, 2H), 6.30 (brs, 2H), 3.77-3.67 (m, 15H),
3.59 (q,J = 7.1 Hz, 4H), 1.32-1.25 (m, 18H). *C NMR (CD;0D, 100 MHz) § 160.4 (s, C), 160.0 (s, C), 159.7 (d,
J=6.7Hz, C), 155.1 (d, J=13.5 Hz, C), 143.5 (s, C), 140.9 (d, J= 8.7 Hz, CH), 138.9 (d, /= 95.4 Hz, C), 134.0
(d, J=108.9 Hz, C), 133.8 (d, /= 13.5 Hz, CH), 130.9 (d, /= 10.6 Hz, CH), 128.7 (d, /J=2.9 Hz, C), 124.7 (d, J
= 5.8 Hz, C), 120.4 (d, /= 6.7 Hz, CH), 117.1 (s, CH), 113.8 (s, C), 99.1 (brs, C), 83.0 (s, CH), 82.6 (s, CH), 57.5
(s, CH»), 57.3 (s, CH3), 53.7 (s, CH»), 47.6 (s, CH»), 13.1 (s, CHa3), 11.1 (s, CH3). One CH peak was overlapped.
3'P NMR (CD;O0D, 162 MHz) 6 8.9. HRMS (ESI) m/z caled. for C41HsN;O3P [M]": 662.3506; found: 662.3507.

N\

Et,NPOF-CCH

Et;NPOF-CCH. This compound was synthesised according to the procedure for POF-CCH. The compound was
purified by reversed phase HPLC eluted with a gradient of CH3CN/H,O containing 0.1% TFA in 84% yield (as a
TFA salt). '"H NMR (CD;OD, 400 MHz) § 7.71 (dd, J = 12.2, 8.4 Hz, 2H), 7.61 (dd, J = 8.4, 2.8 Hz, 2H), 7.22 (dd,
J=15.6,2.2 Hz, 2H), 7.13 (dd, J = 9.4, 6.7 Hz, 2H), 6.74 (brs, 2H), 6.63 (dd, J = 9.4, 2.2 Hz, 2H), 3.80 (s, 6H),
3.76-3.68 (m, 5SH), 1.31 (t, J= 7.4 Hz, 6H). *C NMR (CD,CL/CD;OD = 9/1, 125 MHz) 6 173.1 (brs, C), 159.2 (s,
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C), 149.3 (brs, C), 145.2 (s, C), 138.2 (d, J= 8.5 Hz, CH), 135.8 (d, J] = 95.4 Hz, C), 133.8 (d, ] = 108.6 Hz, C)
132.8 (d, J=13.3 Hz, CH), 130.4 (d, J = 9.7 Hz, CH), 127.7 (d, J = 6.0 Hz, C), 127.0 (brs, CH), 126.8 (s, C), 124.6
(s, CH), 109.2 (brs, C), 94.5 (s, C), 82.6 (brs, CH), 80.6 (s, CH), 56.6 (s, CH3), 50.3 (s, CH2), 11.6 (s, CH3). One
C peak and one CH peak were overwrapped. *'P NMR (CD;OD, 162 MHz) § 8.0. HRMS (ESI) m/z calcd. for
C33H30NOsPNa [M+Na]": 574.1759; found: 574.1754.

760" O ANs
9

2-[2-(2-Azidoethoxy)ethoxy]ethyl p-toluenesulfonate (9). The compound was synthesised according to reported
procedures.’ Briefly, a mixture of NaN; (3.14 g, 48.2 mmol), 2-[2-(2-chloroethoxy)ethoxy]ethanol (2.91 mL, 3.38
g, 20.0 mmol), and KI (502 mg, 3.02 mmol) in anhydrous CH3CN (20 mL) was refluxed for 60 h under a nitrogen
atmosphere. After confirming the consumption of the starting material by 'H NMR spectroscopy, the reaction
mixture was cooled to room temperature. White precipitates were filtered off and the filtrate was concentrated.
Et,O (100 mL) was added and insoluble materials were filtered off through a pad of Celite. After removal of the
solvent, the resulting colourless liquid was dissolved in anhydrous CH3CN (7.5 mL), which was added to a solution
of p-toluene sulfonyl chloride (4.51 g, 23.7 mmol) and triethylamine (5.0 mL, 36.0 mmol) in anhydrous CH3;CN
(15 mL) at 0 °C. The reaction mixture was warmed up to room temperature followed by stirring for 2 h. To the
solution, a 0.1 M HCI aqueous solution (20 mL) was added and the aqueous layer was extracted with ethyl acetate
(30 mL x 3). The combined organic layer was successively washed with a 0.1 M HCI aqueous solution (20 mL), a
0.1 M NaOH aqueous solution (20 mL), water, and brine. After drying over Na,SQs, filtration, and concentration,
the mixture was purified by silica-gel column chromatography eluted with hexane/ethyl acetate by a stepwise
increase in the volume of ethyl acetate (9:1 to 3:1, v/v) to yield 9 (5.95 g, 18.1 mmol, 90%) as a colourless liquid.
"H NMR (400 MHz, CDCl5): 6 7.79 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.4 Hz, 2H), 4.16 (t, J = 4.8 Hz, 2H), 3.69 (t,
J=4.8 Hz, 2H), 3.63 (t, J = 4.8 Hz, 2H), 3.60 (s, 4H), 3.36 (t, J = 4.8 Hz, 2H), 2.44 (s, 3H). *C NMR (100 MHz,
CDCl): 6 144.9 (s, ©), 133.1 (s, C), 129.9 (s, CH), 128.1 (s, CH), 70.9 (s, CH>), 70.7 (s, CH>), 70.2 (s, CH>), 69.4
(s, CHy), 68.9 (s, CHz), 50.8 (s, CH>), 21.8 (s, CHs). HRMS (ESI): m/z caled. for Ci3H;9N3OsSNa [M+Na]':
352.0943; found: 352.0932.

(\N/\/O\/\o/\/Ns

° N3-Mor
Ni-Mor. A suspension of 9 (359 mg, 1.09 mmol), morpholine (292 mg, 3.35 mmol), and K>COs (453 mg, 3.28
mmol) in anhydrous CH3CN (5.0 mL) was refluxed for 12 h under a nitrogen atmosphere. After all the volatiles
were removed under reduced pressure, the mixture was dissolved in toluene (20 mL) and extracted with a 0.1 M
HCI aqueous solution (15 mL x 3). The combined aqueous layer was basified with a 2 M NaOH aqueous solution
(5.0 mL) and extracted with CH>Cl, (20 mL x 4). The organic layer was washed with brine, dried over anhydrous
Na,SOy4, and concentrated. The resulting colourless liquid of N3-Mor (250 mg, 1.03 mmol, 94%) was used for next
reaction without further purification. '"H NMR (CDCls, 500 MHz) 6 3.72 (brs, 4H), 3.68-3.59 (m, 8H), 3.38 (t,J =
5.0 Hz, 2H), 2.61 (brs, 2H), 2.52 (brs, 4H). *C NMR (CDCl;, 125 MHz) 6 70.8 (s, CH,), 70.6 (s, CH,), 70.2 (s,
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CH,), 68.9 (s, CHy), 66.9 (s, CHy), 58.3 (s, CHa), 54.2 (s, CH,), 50.8 (s, CH). HRMS (ESI) m/z calcd. for
C10H20N;05Na [M+Na]': 267.1433; found: 267.1433.

N NH
/ P
N N O/\/O\/\o/\/ Ns
(N
N\)

Y N3-Hoechst

Ni-Hoechst. A suspension of Hoechst 33258-3HCI (50.7 mg, 95.0 umol), 9 (66.4 mg, 202 pmol), and K»CO; (80.5
mg, 582 umol) in anhydrous CH3CN/DMF (0.9 mL/2.0 mL) was stirred at 60 °C for 48 h. The inorganic salts were
filtered off and the filtrate was concentrated under reduced pressure. The mixture was purified by silica-gel
chromatography eluted with CH,Cl,/MeOH (199/1, v/v) containing 1% triethylamine, followed by reversed phase
HPLC eluted with a gradient of CH;CN/H;O containing 0.1% TFA to afford a yellow viscous oil of N3-Hoechst
as a 3TFA salt (19.6 mg, 21.2 umol, 23%). 'H NMR (CD;OD, 600 MHz) 6 8.33 (s, 1H), 8.07 (d, J = 6.9 Hz, 2H),
8.00 (d, /J=8.4 Hz, 1H), 7.86 (d, /= 8.4 Hz, 1H), 7.68 (d, /= 9.0 Hz, 1H), 7.35 (d, /=9.0 Hz, 1H), 7.27 (s, 1H),
7.15 (d, J= 6.9 Hz, 2H), 4.23 (brs, 2H), 4.01-3.81 (m, 4H), 3.77-3.73 (m, 2H), 3.72-3.58 (m, 6H), 3.43-3.32 (m,
4H), 3.21 (brs, 2H), 3.01 (s, 3H). *C NMR (CD;0D, 150 MHz) 6 163.6 (s, C), 155.9 (s, C), 150.8 (s, C), 150.5 (s,
C), 141.0 (s, C), 139.2 (s, C), 134.9 (s, C), 130.3 (s, CH), 128.6 (s, C), 123.9 (s, CH), 120.3 (s, C), 119.7 (s, C),
119.3 (s, CH), 116.6 (s, CH), 116.5 (s, CH), 115.6 (s, CH), 115.5 (s, CH), 101.2 (s, CH), 71.9 (s, CHy), 71.6 (s,
CH>), 71.2 (s, CHy), 70.7 (s, CHz), 69.1 (s, CHz), 54.7 (s, CHz), 51.8 (s, CHz), 49.6 (s, CHz), 43.6 (s, CH3). HRMS
(ESI) m/z calcd. for C31H36NoOs [M+H]": 582.2941; found: 582.2937.

General procedure for the CuAAC reaction

Except for POX-SOsH, a solution of POX-CCH, an azide compound (N3-TPP,® N;-Mor, or Ns-Hoechst),
Cu(CH3CN)4PFs, and tris[(1-benzyl-1H-1,2,3-triazol-4-yl)methylJamine (TBTA) in anhydrous CH3OH was stirred
at room temperature for 21 h under a nitrogen atmosphere. For POX-SO3;H, a solution of POX-CCH, 3-
azidopropane-1-sulfonic acid,” CuSOs, tris[(hydroxypropyl-1H-1,2,3-triazol-4-yl)methyl]Jamine (THPTA), and
sodium ascorbate in DMSO/PBS (1:1, v/v) was stirred at room temperature for 1 h. After all the volatiles were
removed under reduced pressure, the mixture was dissolved in CH3CN/water (1:1, v/v) containing 0.03% NHj3 (for
PORL-SO;H) or 0.1% TFA (for the others) and filtered through Presep®” (Wako, ODS). The filtrate was purified
by reversed phase HPLC eluted with a gradient of CH3CN/H,O containing 0.03% NH3 (for PORL-SOsH) or 0.1%
TFA (for the others) to yield the target compounds.

POF-SO;sH. POF-CCH (4.0 mg, 8.3 pmol), azidopropane-1-sulfonic acid (4.7 mg, 25 pmol), CuSO4 (0.66 mg, 4.1
umol), and THPTA (3.6 mg, 8.3 umol), sodium ascorbate (8.1 mg, 41 umol), DMSO/PBS (2 mL/2 mL). 2.7 mg
(48% yield) as a red/orange solid. '"H NMR (400 MHz, CD;0D): 6 8.56 (s, 1H), 8.00 (dd, J= 8.4, 2.8 Hz, 2H), 7.84
(dd, J=12.8, 8.4 Hz, 2H), 7.57 (t, J= 8.6 Hz, 1H), 7.27 (dd, /= 15.6, 2.2 Hz, 2H), 7.15 (dd, /=9.3, 6.7 Hz, 2H),
6.89 (dd, J= 8.6, 3.1 Hz, 2H), 6.62 (dd, J=9.3, 2.2 Hz, 2H), 4.67 (t, J = 7.0 Hz, 2H), 3.79 (s, 3H), 3.77 (s, 3H),
2.85 (t, J = 7.0 Hz, 2H), 2.45-2.38 (m, 2H) *'P NMR (162 MHz, CD;OD): ¢ 8.2. HRMS (ESI): m/z calcd. for

S12



C3:Ho7N;OsPS [M-H]: 644.1262; found: 644.1256. A satisfactory *C NMR spectrum was not obtained due to a

small amount of product and the splitting of carbon signals.

PORL-SO;H. PORL-CCH (4.3 mg, 8.0 umol), azidopropane-1-sulfonic acid (4.5 mg, 24 pmol), CuSO4 (0.64 mg,
4.0 umol), and THPTA (3.5 mg, 8.0 umol), sodium ascorbate (7.9 mg, 40 umol), DMSO/PBS (2 mL/2 mL). 3.0
mg (52% yield) as a dark blue solid. "H NMR (500 MHz, CD;0D): ¢ 8.50 (s, 1H), 7.98 (dd, J = 8.4, 2.3 Hz, 2H),
7.85 (dd, J=12.3, 8.4 Hz, 2H), 7.55 (t, /= 8.4 Hz, 1H), 7.33 (dd, /= 15.7, 2.7 Hz, 1H), 7.14-7.04 (m, 3H), 6.87
(d, J=8.4 Hz, 2H), 6.77 (dd, J =9.2, 3.1 Hz, 1H), 6.29 (dd, J=10.0, 2.3 Hz, 1H), 4.64 (t, J= 7.1 Hz, 2H), 3.80 (s,
3H), 3.76 (s, 3H), 3.53 (q, J= 7.2 Hz, 4H), 2.83 (t, J= 7.1 Hz, 2H), 2.43-2.37 (m, 2H), 1.18 (t, /= 7.2 Hz, 6H).*'P
NMR (202 MHz, CD;0D): 6 9.5. HRMS (ESI): m/z calcd. for C3sH3sN4O7PS [M—H]: 699.2048; found: 699.2042.
A satisfactory °C NMR spectrum was not obtained due to a small amount of product and the splitting of carbon

signals.

POR-SO;H. POR-CCH (4.9 mg, 7.8 umol), azidopropane-1-sulfonic acid (4.3 mg, 23 pmol), CuSO4 (0.62 mg,
3.9 pmol), and THPTA (3.2 mg, 7.4 pmol), sodium ascorbate (7.6 mg, 38 pmol), DMSO/PBS (2 mL/2 mL). 2.5
mg (42% yield) as a green solid. '"H NMR (400 MHz, CDsOD): 6 8.50 (s, 1H), 8.00 (dd, /= 8.4, 3.1 Hz, 2H), 7.87
(dd, J=12.5, 8.4 Hz, 2H), 7.62-7.57 (m, 3H), 7.28 (dd, J = 9.8, 6.1 Hz, 2H), 6.94-6.90 (m, 4H), 4.64 (t, J=7.0
Hz, 2H), 3.81 (s, 3H), 3.75-3.70 (m, 11H), 2.80 (t, J = 7.0 Hz, 2H), 2.40 (t, /= 7.0 Hz, 2H), 1.27 (t, /= 7.3 Hz,
12H). *'P NMR (202 MHz, CD;OD): § 9.3. HRMS (ESI): m/z caled. for C40H47NsOPS [M]": 756.2979; found:
756.2984. A satisfactory *C NMR spectrum was not obtained due to a small amount of product and the splitting

of carbon signals.

POF-TPP. POF-CCH (2.2 mg, 4.6 umol), N3-TPP (6.2 mg, 15 pmol), Cu(CH3CN)4PFs (1.2 mg, 3.2 umol), and
TBTA (2.7 mg, 5.1 umol), anhydrous CH;OH (2 mL). 1.2 mg (28% yield) as a red/orange powder. "H NMR (400
MHz, CD3;0D): ¢ 8.43 (s, 1H), 7.97 (dd, J = 8.4, 2.8 Hz, 2H), 7.89-7.70 (m, 17H), 7.57 (t, J = 8.2 Hz, 1H), 7,23
(brd, J=15.6 Hz, 2H), 7.12 (dd, J = 9.6, 6.4 Hz, 2H), 6.88 (t, /= 8.2 Hz, 2H), 6.61 (brs, 2H), 4.65 (t, J = 6.4 Hz,
2H), 3.78 (s, 3H), 3.77 (s, 3H), 3.53-3.46 (m, 2H), 2.39-2.30 (m, 2H). *'P NMR (162 MHz, CD;OD): 6 23.0, 8.3.
HRMS (ESI): m/z caled. for CsoHsaN3OsP, [M]*: 826.2594; found: 826.2591. A satisfactory *C NMR spectrum

was not obtained due to a small amount of product and the splitting of carbon signals.

PORL-Mor. PORL-CCH (2.6 mg, 4.9 umol), N3-Mor (11.7 mg, 47.9 pmol), Cu(CH3CN)4PFs (2.1 mg, 5.6 pmol),
and TBTA (2.6 mg, 49 pmol), anhydrous CH;OH (2 mL). 1.8 mg (41% yield) as a dark blue powder. '"H NMR (400
MHz, CD;OD): ¢ 8.48 (s, 1H), 7.99 (dd, J = 8.4, 3.2 Hz, 2H), 7.87 (dd, J= 12.4, 8.4 Hz, 2H), 7.55 (t, /= 8.2 Hz,
1H), 7.33 (dd, J=16.0, 2.4 Hz, 1H), 7.16-7.03 (m, 3H), 6.87 (dd, J= 8.6, 1.8 Hz, 2H), 6.77 (dd, /= 9.2, 3.2 Hz,
1H), 6.28 (dd, /= 10.2, 2.2 Hz, 1H), 4.62 (t, J= 5.2 Hz, 2H), 3.91 (t, J = 5.2 Hz, 2H), 3.81 (s, 3H), 3.76 (s, 3H),
3.63-3.58 (m, 2H), 3.57-3.45 (m, 12H), 2.38 (t, /= 5.4 Hz, 2H), 2.31 (t, /= 4.6 Hz, 4H), 1.19 (t, /= 7.0 Hz, 6H).
C NMR (CD;0D, 100 MHz) 6 185.3 (d, J=13.5 Hz, C), 159.2 (s, C), 158.9 (s, C), 155.4 (d, J= 6.7 Hz, C), 152.0
(d, J=12.4 Hz, C), 147.2 (s, C), 142.4 (d, /= 9.6 Hz, CH), 141.0 (d, J=92.0 Hz, C), 137.4 (d, /= 10.6 Hz, CH),
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136.1 (d, /=19 Hz, C), 134.7 (d, J=96.8 Hz, C), 134.2 (d, J=108.3 Hz, C), 132.8 (d, /= 2.9 Hz, CH), 132.6 (s,
CH), 131.7 (d,J=11.5 Hz, CH), 127.3 (s, CH), 127.1 (d, /= 12.5 Hz, CH), 124.5 (d, /= 6.7 Hz, C), 124.43 (s, C),
124.39 (s, CH), 116.3 (d, /= 7.7 Hz, CH), 115.7 (s, CH), 114.8 (s, C), 105.2 (s, CH), 105.1 (s, CH), 71.5 (s, CH»),
71.2 (s, CH»), 70.2 (s, CH>), 69.3 (s, CHz), 67.4 (s, CHz), 59.2 (s, CH>), 56.8 (s, CH3), 56.5 (s, CH3), 55.0 (s, CHz),
51.7 (s, CH,), 46.1 (s, CHa), 12.8 (s, CH;). *'P NMR (CD;OD, 162 MHz): 6 9.4. HRMS (ESI): m/z calced. for
C43Hs51NsO7P [M+H]": 780.3526; found: 780.3549.

POR-Hoechst. POR-CCH (3.6 mg, 5.7 pmol), N3-Hoechst (12.0 mg, 13.0 umol), Cu(CH3;CN)4PF¢ (2.4 mg, 6.4
umol), and TBTA (4.3 mg, 8.1 umol), DIEA (0.10 mL, 0.57 mmol), anhydrous CH;OH (2 mL). 4.2 mg (44%
yield) as a green powder. '"H NMR (400 MHz, CD;OD): 6 8.54 (s, 1H), 8.40 (s, 1H), 8.08-7.99 (m, SH), 7.90-7.85
(m, 3H), 7.71 (d, J=9.2 Hz, 1H), 7.60-7.52 (m, 3H), 7.37 (dd, J=9.2, 1.8 Hz, 1H), 7.33 (s, 1H), 7.27 (dd, /=9.8,
6.1 Hz, 2H), 7.03 (d, /=9.2 Hz, 2H), 6.92 (dd, J= 9.8, 2.4 Hz, 2H), 6.86 (dd, J=7.9, 6.7 Hz, 2H), 4.64 (t, J=5.2
Hz, 2H), 4.12 (t, /= 4.6 Hz, 2H), 3.95 (t, J = 4.9 Hz, 2H), 3.80-3.67 (m, 26H), 3.35 (s, 2H), 3.01 (s, 3H), 1.24 (t,
J =7.0 Hz, 12H). *'P{'H} NMR (162 MHz, CD;0D): 6 9.4. HRMS (ESI): m/z calcd. for CssH7sN1106P [M]":
1172.5634; found: 1172.5645. A satisfactory *C NMR spectrum was not obtained due to the small amount of

product and the splitting of carbon signals.

1.2. Photophysical properties

UV-vis absorption spectra were measured with a Shimadzu UV-3150 spectrometer, an Agilent 8454 UV-visible
spectrophotometer, or HORIBA Duetta fluorescence and absorbance spectrometer using a 1 cm square quartz
cuvette. Emission spectra were measured with a HORIBA FluoroMax-4 spectrometer, a HORIBA Fluorolog-3
VIS/NIR fluorescence spectrophotometer, or HORIBA Duetta fluorescence and absorbance spectrometer. Absolute
fluorescence quantum yields (@) were determined using a HAMAMATSU Quantaurus-QY (C11347-11 or

C13534) spectrometer equipped with a calibrated integrating sphere system.

Table S1. Photophysical Data for POX and POX-SOsH Dyes.”

Aabs (NM) eM'em™) Aem (Nm) Dr
POF°* 632 54,500 661 0.24
POF-SO:H 632 33,700 662 0.24
PORL’ 670 66,100 698 0.11
PORL-SO:H 670 54,000 699 0.12
POR® 712 94,200 740 0.13
POR-SOsH 713 95,300 739 0.12

“Measured in 50 mM HEPES buffer (pH 7.4) containing 0.1% DMSO as a co-solvent.
" The data are cited from references 4 and 9.
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1.3. Theoretical calculations

The geometry optimisations for POR and POR-triazole were carried out using density functional theory (DFT) at
the level of M06-2X'%/6-31+G"! in aqueous phase using the SMD solvation model,'> implemented in the Gaussian
16 Revision B.01 software package.'? All stationary points were optimised without any symmetry assumptions and
characterised by frequency analysis at the same level of theory (the number of imaginary frequencies, NIMAG,
was 0). The cartesian coordinates of the optimised geometries are given in Tables S2 and S3. The excitation
energies for the optimised structures were calculated based on TD-DFT at the M06-2X/6-31+G(d) level of theory,

using the SMD solvent model in water. The calculation results are shown in Fig. S4.

1.4. Evaluation of the photostability

A PBS solution of POX-SOsH, Alexa Fluor 700 (Thermo Fisher Scientific), or Cy5.5 (GE Healthcare) was prepared
to give the absorption maximum of ~0.1. The samples were then irradiated with 300 W xenon lamp (MAX-302,
Asahi Spectra) using continuous range of visible light 385-740 nm (light power: 400 mW/cm?). Changes of

absorption and fluorescence spectra over time were monitored.

1.5. Determination of acid dissociation constant (pK.)

Spectroscopic determination of acid dissociation constants (pK,) is shown below. A series of pH-buffered solutions
was prepared with 0.1 M citric acid/0.1 M sodium citrate for pH 3.1-5.7 and 0.1 M Na,HPO4/0.1 M NaH,POj for
pH 5.8-7.9. For sample preparation, a stock solution of Et;NPOF in DMSO was added to 2 mL of each pH solution
(2 pL from 10 mM stock and 1 pL from 2.5 mM stock for the absorption and fluorescence measurements,

respectively).

Scheme S1. Macroscopic and microscopic protonation equilibria for ENPOF.
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Protonation equilibrium constants of Et;NPOF in Scheme S1 can be described as follows; K11 = [II][H]/[I], K12 =
[II][H]/[1], K21 = [IV][H]/[II], and K>, = [IV][H]/[11I], where [I]-[IV] mean the concentration of each protonated
form. An equilibrium constant for tautomerisation (Kr) is Kt = [II])/[III], thus Kt = K11/Ki» = K»/K>1. Overall,
macroscopic protonation equilibria are defined by K, = [RH][H]/[RH,"] and K> = [R"][H]/[RH], in which RH,",
RH, and R™ represent cation (Form I), neutral species (Form II and Form III), and anion (Form IV), respectively.

Thus, K. and Ky are expressed by Ka = K11 + Ki2 and 1/Ka» = 1/K>; + 1/Ka,, respectively.

UV-vis spectroscopic titration: Because of the presence of a distinct isosbestic point in the UV-vis spectroscopic
titration, the spectral features of Form I and Form III as well as Form II and Form IV should be comparable to each
other. Thus, the absorbance (4) is defined by
A = eou[l] + &[] + ou[II] + &[IV] (Eq.- 1)

where gon and & indicate the absorption coefficients of protonated (Form I and Form III) and deprotonated (Form
II and Form IV) forms of the OH group, respectively. Due to the negligible values of son beyond 600 nm, the
absorbance at 630 nm (4s30) can be simplified as

Aezo = o [II] + &[IV] (Eq. 2)
The total concentration of ELNPOF ([POF]r) in a solution is given in Eq. 3.

[POF]r = [1] + [II] + [III] + [IV]
= [H][H])/K 11 + [I] + K [I1)/K2 + Ko [1T)/[H]

_ [H]* + Kq4[H] + K12 [H] + K11 K21
= (]
Ky11[H]

(Eq. 3)
Thus, Eq. 2 is
Aezo = g0’ [H] + go” Ko [11]/[H]
= (1 + Ka/[H]&o[I]

Kq1[H] + K11K21 .
= POF
[H]2 + K11 [H] + K12[H] + K11K2q &l It

Kq1[H] + K11K21 o
[H]2 + K11 [H] + K12[H] + K11K2q

10-(PA11+pH) 4 10-(PA11+PK21) i Eq. 4
" 10-2pH + 10-(PK11+pH) 4 10-(pPA12+pH) 4 10-(PK11+PK21)A0 ( q. )

where Ao- means the absorbance at a given wavelength when all Et,NPOF are present as the deprotonated form,
namely the absorbance at pH 8. The absorption at 630 nm was plotted as a function of pH and the data were fitted
by nonlinear curve fitting with Eq. 4 (R = 0.99997) to calculate the protonation equilibrium constants (Fig. S5).

The results are summarised in Table S4.

Fluorescence spectroscopic titration: Due to the enhanced acidity of the phenolic proton of POF dyes in the
excited state, even upon excitation of the protonated forms at around 480 nm, it is observed as the emission
spectrum of the deprotonated form with a maximum at Acn = 664 nm. Therefore, in the following titration

experiments, fluorescence intensities at 664 nm were plotted as a function of pH.
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When excited at 633 nm, the overall fluorescence intensity is described as Zexs33 = ¢533[11], where ¢33 represents

the proportionality coefficient for Form II at Aex = 633 nm. Thus,

K11[H]
[H]? + K11 [H] + K12[H] + K11K2q

Lexs33 = 533 [POF]r

_ Kll[H] 633
= THI? + Ka[H] + Knp[H] + KygKpy | max(iD (Eq. 5)

Here, 11?13;((11) is the maximum fluorescence intensity defined as 11?13211(11) = ¢§33[POF]r, which cannot be obtained

experimentally. Therefore, using the calculated protonation equilibrium constants in Table S4, [II]/[POF]r at pH

5.5 was calculated to be 0.189 from Eq. 3. The Eq. 5 is

Ky1[H]
[H]? + K11 [H] + K12[H] + K11 K21

c533[111/0.189

Iexe33 =

_ K11[H] 633 5
* [H]2 + Kq1[H] + K12 [H] + K11Ko4 Tobs > 5.29 (Eq.57)

in which Iggsg' is the fluorescence intensity observed at pH 5.5. Using Eq. 5°, the plots were fitted to give the

equilibrium constants shown in Fig. S6 and Table S4.

Ratiometric fitting: Upon excitation at 488 nm and 534 nm, the observed fluorescence signals are the sum of Form
I and Form II. In this case, the fluorescence intensities are described as Jexags = cFE8[I] + c458[11] and Jexsss = ¢ 3*[1]

+ ¢33*[11] by using the corresponding proportionality coefficient for Form I and Form II at given excitation

wavelengths.
I _ c1%%[POF] [H]? + c3°®[POF] K14 [H] Iﬁlgai(l)[H]z + Iﬁqgai(n)Kn[H] (Eq. 6)
488 = = .
. [H]? + K11 [H] + K12[H] + K11K21  [H]? + Kq9[H] + K12[H] + K11K21
534 2, 534 534 2, ;534
S34[POF] [H]? + 33*[POF], K14 [H] 33 HJ2+1 Kq1[H]
[ex534 _1 T 2 TH11 _ max(I) max (II) (Eq 7)

[H]? + K11 [H] + K12[H] + K11K21  [H]? + K11 [H] + K12[H] + Kq11K2q

Thus, fluorescence intensity ratio R can be described as

534 534
R=1 /[ _ Imax(l) [H] + ImaX(II)Kll
— dex534/Lex488 T 488 288
Imax(l) [H] + ImaX(II)Kll

(Eq. 8)

Here, I;%i(l) and 1313;(1) can be determined as the fluorescence intensities at pH 3. Using a given K1 value, [;:33 an
and 11313;((11) are determined by non-linear curve fitting with Eq. 8 (Fig. S7). In principle, pH can be ratiometically

calculated using R values by Eq. 9:

[H] = R - Inoban / Imax(n (Iljtlgasi{(ll))K —0.117x Rmax =R g
= 11 =9 K
Ity / Tmax(n) "R\ Imax() R - Rin
Rmax - R
pH = pKi1 — log% +0.93 (Eq. 9)

min
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1.6. Preparation of dye-conjugated dextran

Synthesis of azido-dextran (N3-dex)

A solution of 10 kDa amino dextran (49.1 mg, ThermoFisher) in 3 mL of tris-HCI buffer (pH 8.6) was stirred at
room temperature for 20 min, to which a solution of 8.3 mg of azido-PEG3;-NHS ester (BroadPharm) in DMSO
(500 pL) was added. The solution was stirred at room temperature for 12 h. After concentration under reduced
pressure, the mixture was suspended in CH;OH. The white precipitate was collected by filtration, washed with
CH;O0H twice, and dissolved in water. The solution was passed through membrane filter (0.45 pm) and the filtrate
was lyophilised to yield N3-Dex (49.0 mg) as a white solid.

Labelling of N3-dex with fluorescent dyes (POF-dex and Et;NPOF-dex)

To a solution of N3-dex, CuSOs, tris[(hydroxypropyl-/H-1,2,3-triazol-4-yl)methylJamine (THPTA) and sodium
ascorbate in PBS (pH 7.4) was added POF-CCH or EbNPOF-CCH-TFA salt in DMSO. After stirring for 1.5 h at
room temperature, unreacted free dyes were removed by gel filtration chromatography using Sephadex™ G-25
Fine (GE Healthcare). After concentrated under reduced pressure, the residue was suspended in CH3OH. The
residual dark blue solid was collected, washed with CH30H, dissolved in Mill-Q water containing 0.1% TFA, and
lyophilised to afford POF-dex (9.7 mg) or Et;NPOF-dex (16.1 mg) as a red solid.

Determination of the degree of labelling (DOL)

Lyophilised POF-dex (9.7 mg) or ELNPOF-dex (16.1 mg) were dissolved in distilled water (300 uL and 200 pL,
respectively) to give aqueous solutions of the dye-conjugated dextran (3.2 mM and 5.9 mM, respectively). The
degree of labelling (DOL) was determined from the UV-vis absorption spectra to be 1.05 (POF-dex) and 1.06
(Eta2NPOF-dex) using Eq. 10:

DOL = —Zes2 (Eq. 10)

€0~ "Cdex
where Ae32, €0-, and Cyex mean the absorbance at 632 nm, the molar absorption coefficient of POF at pH 7.4 (54,500

M cm™), and the concentration of dextran, respectively.

Absorption and emission spectra of ELNPOF-dex

UV-vis absorption and emission spectra of E,NPOF-dex solutions were measured using SpectraMax i3 (Molecular
Devices). For the absorption measurement, a stock solution of the dye (6.2 mM) was diluted with the various pH-
buffer solutions to reach a final concentration of 40 pM in a 96-well microplate. For the emission measurement, a

stock solution of the dye was diluted with the various pH-buffer solutions to get a final concentration of 1 uM.
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1.7. Cell experiments

Cell culture

HeLa (RCB0007) and A431 (RCB0202) cells were purchased from RIKEN Cell Bank. Dulbecco’s modified
Eagle’s medium (DMEM) with low glucose, L-glutamine, sodium pyruvate (Wako, 041-29775), fetal bovine serum
(FBS, Biosera, 554-02155), and Antibiotic-Antimycotic (AA, Wako, 161-23181) were used for culture. Cells were
cultured in DMEM containing 10% FBS and 1% AA at 37 °C in a humidified 5% CO- incubator. Three days before
imaging, A431 cells (3 x 10*) were seeded in poly-lysine coated glass-bottom dishes and HeLa cells (5 x 10*) were

seeded in non-coated glass-bottom dishes.

Cell viability assays

HeLa cells were seeded into a flat-bottomed 96-well plate (0.7 x 10* cells/well) and incubated in DMEM containing
10% FBS at 37 °C in a 5% CO; incubator for 36 h. The medium was then replaced with a culture medium containing
various concentrations of POF-TPP, PORL-Mor or POR-Hoechst with indicated concentrations in the medium.
After the cells were incubated for indicated time at 37 °C, the medium was removed and the cells were washed
with PBS three times. MTT reagent (final concentration, 0.2 mg/mL) in PBS was added to each well, and the plates
were incubated for another 3 h in a CO» incubator. Excess MTT tetrazolium solution was then removed and the
cells were once washed with PBS. After the formazan crystals were solubilised in DMSO (200 pL/well) for 30 min
at room temperature, the absorbance of each well was measured by SpectraMax i3 (Molecular Devices) with an

excitation at 535 nm.

Cell imaging

We used two confocal microscopies, FLUOVIEW FV10i (Olympus) equipped with four excitation lasers (405,
473, 559, and 635 nm) and FLUOVIEW FV3000 (Olympus) equipped with five excitation lasers (405, 488, 561,
640, and 730 nm), GaAsP PMT and GaAs PMT detectors, and TruFocus Red Z-Drift Compensator. The cell dish
was mounted on a stage top incubator (Tokai Hit) maintained at 37 °C in an environment of humidified 5% CO,.

The images in multiple channels were recorded in a line-by-line.

Organelle labelling

Prior to staining cells with POF, the dye was acetylated (AcPOF) by treatment with acetic anhydride to allow
permeabilisation.® After removal of the incubation medium from the culture dish, the cells were washed with
DMEM three times. Typically, A431 cells were stained with each POX dye in DMEM containing 0.05 % Pluonic
F-127 and 0.5% DMSO in a CO; incubator at the following concentrations and incubation times; POF-TPP: 5 uM
for 3 h, PORL-Mor: 500 nM for 30 min, POF: 5 uM for 30 min, PORL: 500 nM for 30 min, POR: 500 nM for 30
min. For staining with POR-Hoechst, 500 nM of the dye was used and the cells were incubated in HBSS containing
25 mM HEPES, 0.05% Pluonic F-127, 0.1% NaNj3, and 0.5% DMSO for 30 min. For co-staining experiments, 50
nM LysoTracker Green®, 50 nM MitoTracker Green®, or 1 uM Hoechst 33342 were used. Acquisition conditions

are indicated in each Figure caption.
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Cell imaging with E.NPOF-dex

The incubation medium was removed from the culture dish and the cells were washed with DMEM three times.
HeLa cells were incubated in DMEM containing 2 mg/mL of EbNPOF-dex in a CO» incubator for 24 h. The images
were recorded using two different excitation wavelengths, 488 nm and 640 nm, with or without washing the cells.
The fluorescence signal in the range of 650—750 nm was detected. After 24 h incubation with Et;NPOF-dex, the
cells were also stained with 50 nM of LysoTracker Green and the acidic compartments were imaged at dex = 488

nm (Aem = 500—600 nm). As a control, POF-dex was used instead of Et;,NPOF-dex.
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2. Figures and tables

— POF-SO;H

Norm. Intensity / a.u.

1 1 1 1 1 1
300 400 500 600 700 800 900
Wavelength / nm

Fig. S1 Normalised absorption (black line) and emission (red line) spectra of POFs in 50 mM HEPES buffer (pH
7.4) containing 0.1% DMSO as a co-solvent. Solid and dashed lines represent the spectra of POF-SO;H and POF,
respectively.

—— PORL-SO;H

Norm. Intensity / a.u.

300 400 500 600 700 800 900 1000
Wavelength/ nm

Fig. S2 Normalised absorption (black line) and emission (red line) spectra of PORLs in 50 mM HEPES buffer (pH
7.4) containing 0.1% DMSO as a co-solvent. Solid and dashed lines represent the spectra of PORL-SOsH and
PORL, respectively.
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— POR-SO4H

Norm. Intensity / a.u.

1 1 1 1 1 1 1
300 400 500 600 700 800 900 1000
Wavelength / nm

Fig. S3 Normalised absorption (black line) and emission (red line) spectra of PORs in 50 mM HEPES buffer (pH
7.4) containing 0.1% DMSO as a co-solvent. Solid and dashed lines represent the spectra of POR-SO3;H and POR,
respectively.
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oscillator strengths (f) for the model compounds of (a) POR and (b) POR-triazole calculated at the M06-2X/6-
31+G(d) level of theory with the SMD solvent model.
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Table S2. Cartesian Coordinates (in A) of POR

Atom x y 4 Atom x y z

H 2.31613 2.60331 -0.01605 (0] 0.07346 1.99723 2.59260
C 2.39791 1.56121 -0.30423 (0] -0.22696 3.38309 -1.89243
C 2.64160 -1.12336 -1.02827 C 0.11673 2.24837 4.02665
C 1.22031 0.75448 -0.32444 H 0.16374 1.26322 4.48609
C 3.63481 1.07528 -0.64577 H -0.78676 2.77195 4.34840
C 3.80914 -0.28566 -1.05403 H 1.00640 2.82736 4.28515
C 1.42097 -0.61406 -0.67539 C -0.35182 4.40615 -2.92219
H 4.48236 1.74484 -0.60267 H -1.26933 4.98121 -2.77646
H 2.71763 -2.17477 -1.27920 H -0.39548 3.86065 -3.86198
C -0.05313 1.32637 -0.05140 H 0.51820 5.06697 -2.91033
P 0.02392 -1.79497 -0.56583 N -5.08090 -1.10259 -0.85524
C -1.45367 -0.71250 -0.50375 N 5.00532 -0.76733 -1.44675
C -2.66903 -1.30202 -0.71789 C 5.19360 -2.19864 -1.76139
H -2.70845 -2.35479 -0.97264 H 6.11628 -2.27527 -2.33818
C -3.88475 -0.53943 -0.61645 H 4.38328 -2.52990 -2.41642
C -3.75632 0.83771 -0.24270 C 5.28137 -3.07823 -0.51380
H -4.63839 1.44822 -0.10663 H 4.38765 -2.98057 0.11042
C -2.52505 1.40316 -0.03618 H 6.15345 -2.81186 0.08867
H -2.47891 2.45047 0.24062 H 5.37610 -4.12633 -0.81284
C -1.30505 0.67197 -0.18123 C 6.21404 0.08061 -1.42652
(0] -0.00727 -2.90739 -1.75124 H 5.96214 1.06498 -1.82902
C 0.16186 -2.59874 1.08649 H 6.92768 -0.36965 -2.11807
C 0.38732 -3.82710 3.56711 C 6.83426 0.20106 -0.03442
C 0.16862 -1.81171 2.24289 H 7.68544 0.88744 -0.07106
C 0.26703 -3.98796 1.15315 H 7.19112 -0.77034 0.31739
C 0.38041 -4.60268 2.40474 H 6.11188 0.58837 0.69071
C 0.28183 -2.43309 3.48774 C -6.33242 -0.32082 -0.84559
H 0.08788 -0.72918 2.17628 H -6.14084 0.67468 -1.25084
H 0.26064 -4.58024 0.24403 H -7.01701 -0.81827 -1.53734
H 0.46264 -5.68178 2.46788 C -6.94859 -0.24406 0.54926
H 0.28762 -1.83290 4.39066 H -7.88515 0.31942 0.51089
H 0.47529 -4.30677 4.53564 H -6.27251 0.25447 1.25050
H -0.13992 6.45820 1.51933 H -7.16468 -1.24749 0.92875
C -0.12224 5.42283 1.19862 C -5.23913 -2.53966 -1.15358
C -0.07601 2.75936 0.37217 H -6.24427 -2.81617 -0.82555
C -0.03244 4.41308 2.15882 H -4.54056 -3.11866 -0.54613
C -0.18986 5.13017 -0.16506 C -5.06550 -2.83885 -2.64079
C -0.16537 3.79203 -0.56609 H -4.06039 -2.57307 -2.98228
C -0.01111 3.08311 1.73186 H -5.79374 -2.27567 -3.23251
H 0.01910 4.66374 3.21033 H -5.22233 -3.90540 -2.82503
H -0.25942 5.92993 -0.89069
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Table S3. Cartesian Coordinates (in A) of POR-Triazole

Atom x y 4 Atom x y z
H -2.30212 2.97091 1.36870 H 0.01735 1.21334 4.77672
C -1.69629 2.87199 0.47483 C -6.12580 1.15261 0.49645
C -0.11551 2.64532 -1.81451 H -6.67515 0.36517 1.01787
C -1.40270 1.56583 -0.02054 H -6.35277 1.12749 -0.56687
C -1.25352 4.01515 -0.14229 H -6.37612 2.13161 0.91191
C -0.46705 3.95427 -1.33669 N -2.03487 -4.81816 -1.49939
C -0.56729 1.52183 -1.17646 N -0.07299 5.06395 -1.99258
H -1.51410 4.96986 0.29295 C 0.82109 4.98881 -3.16616
H 0.52114 2.53587 -2.68447 H 0.72643 5.93878 -3.69396
C -1.96493 0.41494 0.59874 H 0.45548 4.21338 -3.84491
P 0.02390 -0.09518 -1.80332 C 2.28261 4.74138 -2.79074
C -1.12306 -1.30071 -1.03482 H 2.39890 3.81763 -2.21533
C -1.15145 -2.56266 -1.56027 H 2.67656 5.56973 -2.19630
H -0.55613 -2.78512 -2.43847 H 2.88303 4.65458 -3.70116
C -1.97035 -3.58641 -0.96790 C -0.39300 6.40947 -1.47698
C -2.70109 -3.23109 0.21191 H -1.43155 6.42000 -1.13692
H -3.29383 -3.97405 0.72752 H -0.33078 7.09540 -2.32320
C -2.65325 -1.95790 0.71716 C 0.55123 6.86142 -0.36298
H -3.22727 -1.73541 1.60973 H 0.22927 7.83578 0.01651
C -1.89064 -0.91354 0.10691 H 1.57394 6.95877 -0.73621
(0] 0.11426 -0.19985 -3.42264 H 0.55245 6.15208 0.47035
C 1.67228 -0.37837 -1.03415 C -2.94895 -5.85202 -0.97705
C 4.18042 -0.82002 0.11356 H -3.87669 -5.38012 -0.64679
C 1.81667 -0.31585 0.35539 H -3.20349 -6.49707 -1.82202
C 2.76506 -0.65697 -1.85412 C -2.31206 -6.67034 0.14355
C 4.01721 -0.87647 -1.27850 H -3.01017 -7.44102 0.48243
C 3.06749 -0.53696 0.92460 H -2.05550 -6.03584 0.99722
H 0.96400 -0.09882 0.99441 H -1.40080 -7.16212 -0.21035
H 2.64262 -0.70326 -2.93097 C -1.21157 -5.23006 -2.65315
H 4.86898 -1.09440 -1.91155 H -1.07029 -6.31020 -2.56454
H 3.17630 -0.48842 2.00294 H -0.22152 -4.77629 -2.57457
H -4.66389 1.18139 5.17295 C -1.87672 -4.88912 -3.98447
C -4.12292 1.02766 4.24611 H -2.01986 -3.80934 -4.08951
C -2.73348 0.63213 1.86108 H -2.85279 -5.37795 -4.06169
C -2.74934 0.78063 4.29127 H -1.25071 -5.23689 -4.81108
C -4.81638 1.08169 3.03519 C 5.49135 -1.05507 0.71625
C -4.10862 0.88246 1.84690 C 5.86325 -1.07037 2.05283
C -2.06534 0.58455 3.08929 H 5.31094 -0.92043 2.96530
H -2.23228 0.74315 5.24116 N 6.61562 -1.31128 -0.03576
H -5.88108 1.27481 3.02577 N 7.65072 -1.48212 0.77536
(0] -0.70271 0.33239 3.00778 N 7.19107 -1.33467 2.04726
(0] -4.69124 0.91478 0.58619 C 8.08265 -1.49492 3.18977
C 0.06534 0.26121 4.24308 H 7.90289 -0.68978 3.90105
H 1.08754 0.05731 3.93064 H 7.90757 -2.45929 3.66772
H -0.30459 -0.54986 4.87483 H 9.10819 -1.44340 2.82847
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Fig. S5 Absorption spectral changes of (a) POF-SO3H, (b) PORL-SOsH, (c) POR-SOsH, (d) Alexa Fluor 700, and
(e) Cy5.5 upon irradiation with a xenon lamp. (f) Normalized absorption intensity was plotted as a function of
irradiation time with a Xe lamp.
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Fig. S6 Absorption spectra of Et;NPOF (10 uM) in a pH-buffered solution at pH 3, 5.5 and 8 in the absence (dashed
line) or presence (solid line) of 2 mM GSH. The spectra were measured 8 h after preparation of the solution.
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Fig. S7 (a) UV-vis absorption titration spectra of Et,NPOF (10 pM) in various pH buffer solutions from pH 3.12
to pH 7.14. (b) Plots of the absorbance at 631 nm as a function of pH. The titration data were fitted by non-linear
regression to Eq. 4 (R =0.999997).
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Fig. S8 Fluorescence titration of Et;NPOF (1 uM) monitored with excitation at 633 nm. (a) Emission spectra in the
indicated pH buffer (pH 3.12-5.33). (b) Emission spectra in the indicated pH buffer (pH 5.53-7.94). (c) Plots of
the fluorescence intensities at 664 nm as a function of pH. The titration data were fitted by non-linear curve
regression to Eq. 5° (R = 0.996).
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Table S4. Acidity constants of Et;NPOF.

pKii pKi2 pKai pK2 Kr pKai pKa
As3o 5.48 5.10 5.53 5.91 0.42 4.95 6.06
Iex633 542 5.01 5.60 6.02 0.39 4.87 6.16
average 5.45 5.05 5.57 5.96 0.40 491 6.11
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Fig. S9 (a) Plots of the fluorescence intensity ratio of ELNPOF (1 uM) at excitation wavelengths of 534 and 488
nm (Zexs3a/ lexasg) as a function of pH. The data were fitted by a non-linear regression method shown in Eq. 8 (R =
0.99951). (b) Plots of the fluorescence intensity at 664 nm in pH buffer solutions observed upon excitation at 534
nm (red) and 488 nm (blue). The titration data were fitted by a non-linear curve regression method shown in Egs.

6 and 7 (R = 0.99949 and 0.9997 for Iexs3s and exass, respectively).

Fig. S10 UV-vis absorption titration spectra of Et;NPOF-dex (40 uM) in various pH buffer solutions from pH 3.33

to pH 8.08.
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Fig. S11 Fluorescence titration of Et,NPOF-dex (1 uM) observed upon excitation at 488 nm. (a) Emission spectra
in various pH buffer solutions from pH 3.78 to pH 7.14. (b) Plots of the fluorescence intensities at 664 nm (blue
closed circle) as a function of pH together with the fitting curve of ELNPOF shown in Fig. S7b (dashed line in red).
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Fig. S12 Fluorescence titration of Et;NPOF-dex (1 uM) monitored with excitation at 633 nm. (a) Emission spectra
in the indicated pH buffer (pH 3.12-5.33). (b) Emission spectra in the indicated pH buffer (pH 5.68-7.14).
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Fig. S13 Cell viability determined by MTT assay. The cells incubated with each concentration of (a) POF-TPP
0,0.5,1,5, 10 uM), (b) PORL-Mor (0, 0.1, 0.5, 1, 5 uM), (c) POR-Hoechst (0, 0.5, 1, 5, 10 pM) in DMEM
containing 0.5% DMSO and 0.05% pluronic F-127 in a CO; incubator. The incubation time was 2 h for PORL-
Mor and POR-Hoechst and 8 h for POF-TPP, respectively. The results are expressed as percentages of the dye-
free controls. All data are presented as mean standard deviation (n > 12).

POF-TPP

Fig. S14 Confocal images of A431 cells stained with POF-acetate (top) and POF-TPP (bottom) acquired with Aex
=635 nm and Aem = 660-760 nm. The corresponding bright-filed and merged images are shown in the middle
and right columns, respectively. Scale bar = 20 um.
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PORL-Mor

Fig. S15 Confocal images of A431 cells stained with PORL (top) and PORL-Mor (bottom) acquired with Aex =
635 nm and Aem = 660760 nm. The corresponding bright-filed and merged images are shown in the middle and
right columns, respectively. Scale bar = 20 um.

POR-Hoechst

Fig. S16 Confocal images of A431 cells stained with POR (top) and POR-Hoechst (bottom) acquired with Aex =
635 nm and Aem = 660760 nm. The corresponding bright-filed and merged images are shown in the middle and
right columns, respectively. Scale bar = 20 um.
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Fig. S17 Confocal images of A431 cells stained with (a) POF-TPP (A = 635 nm, Aem = 660—760 nm) and (b)
MitoTracker Green (MTG, Aex = 473 nm, Aem = 490-590 nm). Images were recorded after washing with DMEM.
(c) Merged image of (a) and (b). Scale bar = 20 pum.

Fig. S18 Confocal images of A431 cells stained with (a) PORL-Mor (Aex = 635 nm, Aem = 660-760 nm) and (b)
LysoTracker Green (LTG, Aex = 473 nm, Aem = 490-590 nm). Images were recorded after washing with DMEM.
(c) Merged image of (a) and (b). Scale bar = 20 pum.

Fig. S19 Confocal images of A431 cells stained with (a) AcPOF (Aex = 640 nm, Aem = 650—750 nm), (b) MTG (Aex
=488 nm, Aem = 500—600 nm), and (c) Hoechst 33342 (Aex = 405 nm, Aem = 420-520). Images were recorded after
washing with DMEM. (d) Merged image of (a)—(c). Scale bar = 20 pum.
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Fig. S20 Confocal images of A431 cells stained with (a) PORL (Aex = 635 nm, Aem = 660-760 nm), (b) MTG (Aex
=473 nm, Aem =490-590 nm), and (c) Hoechst 33342 (Aex = 405 nm, Aem = 420-520). Images were recorded after
washing with DMEM. (d) Merged image of (a)—(c). Scale bar = 20 pm.

Fig. S21 Confocal images of A431 cells stained with (a) POR (Aex = 635 nm, Aem = 660—760 nm), (b) MTG (Aex =
473 nm, Aem = 490-590 nm), and (c) Hoechst 33342 (Aex = 405 nm, Aem = 420-520). Images were recorded without
washing process. (d) Merged image of (a)—(c). Scale bar = 20 pm.
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(a) Et;NPOF-dex (b) Et,NPOF-dex
(Lex =640 nm) (Lex =488nm)
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Pearson's R= 0.95
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Fig. S22 Confocal images of HelLa cells stained with Et;NPOF-dex (a and b) and LTG (c). The images were
acquired with (a) Aex = 640 nm and Aem = 650—750 nm, (b) Aex = 488 nm and Aem = 650-750 nm, and (c) Aex = 488
nm and Aem = 500600 nm. Scale bar = 2 pm. (d) Merged image of (a) and (b), where red. white, and cyan spots
represent weakly acidic (pH ~6.5), moderately acidic (pH ~5.5), and strongly acidic (pH ~4.0), respectively. (e)
Pearson correlation coefficient plot of panels (a) and (b). (f) Pearson correlation coefficient plot of panels (b) and
(c). A smaller Pearson's R values of 0.87 in () indicates that the acidic compartments with different pH values can
be discriminated.

Fig. S23 Confocal images of HeLa cells stained with POF-dex. The image was acquired with Aex = 640 nm and Aen
= 650-750 nm. Scale bar =20 pm.
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sexp( 0.2[Hz], 0.0[s]
trapezoid( 0[4], 0[%], 80[%], 100(%] )
zerofill( 1)

gee( 1, TRUE, TRUE )

machinephass
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Current_Time = 14-3aN-2019 2
Comment. < single pulse
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X 90 Width 8.85[us]
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pulse_service::get_90
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Irr_Decoupling
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155 responas e
et
& X Resolution 1.20718268 [Hz]
C 39.55696203 [kiz]
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PROCESSING PARAMETERS ----
blip cld( 16, 64, 1

2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1
£££( 1, TRUE, TRUE )
machinephase

ppm
copy_ref ( X, ref MeoH.1 )

BUTRCH# : :
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G_1324_single_pul
deTta — !
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single pulse decou
D COMPLEX

Field Strength
X_Acq_ Duration
X Domain

req
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Te Get 6.6[dC]
X_90_Width 5 [us]
X“Acq_Time £23068672(s]
X_Angle [deg]
XAtn 6[dB]
= X Pulse .33333333[us]
b IEr_Atn D 3.475[dB]
g Irr_Atn Dec_Calc 3,475 [dB]
g Irr Atn Dec_Default Calc = 23.475[dB]
3 Irr_Atn_Noe 3.475[dB]
£ Irr Dec_Bandwidth Hz 7826087 [kHz]
E T i Trx Dec Bandwidtn_Ppm 1196303566 [ppm]
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T T T T T T T Dec_Merit_Factor 2
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Offset_Default [ppm]
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g Irr_Pwidth_De: 115[ms]
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X : parts per Million : Phosphorus31 ez Bwidth Templ 115ims]
P NMR spectrum of 8 (162 MHz, CD;0D)
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sexp( 0.2[Hz], 0.0[s] )
‘trapezoid( 0[%], O0[%], 80[%], 100[%] )
| Zeroeiil (1)
fft( 1, TRUE, TRUE )
- machinéphase
- ppm
‘ NEt,
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Filename = NEt2POR-CCH_H.jdf
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Experiment = proton. jxp
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S Solvent METHANOL-D4
Actual_Start _Time 29-NOV-2019 00:50:44
L 'y Revision_Time = 29-NOV-2019 14:44:13
o
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1.63577856 (51
10
Et,NPOR-CCH 39978219838 [MHz)
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. Total_Scans =4
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9.0 8.0 7.0 5.0 4.0 3.0 2.0 0 L1 Talee
| Oy IFr Mode ot
TriMode ofs
- . Dante_L¢ 500
BUISIELAIECER 2 322523 FInEI2LS5E 8 L & 8 Dante_Presat FALSE
sVt I aaas a QR R 4 o = ecimation Rate 0
EeRCldRSIREEe § B i P B RS B = Tactial maTe P
X : parts per Million : Proton Phase = (0, 90, 270, 180, 180

"H NMR spectrum of Et,NPOR- CCH (400 MHz, CD;0D)
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X parts per Million : Carbon13

3C NMR spectrum of Et,NPOR-CCH (100 MHz, CD;0D)

Solutions for Innovation

PROCESSING PARAMETERS
blip cld( 16, 64, 1)
sexp( 2.0(Hz], 0.0(s] )

trapezoid( 041, 0[5], 80[$], 100[%] )
zerofill( 1)

££6( 1, TRUE, TRUE )

machinephase

phase ( -48.58449, 0, 50(%] )
auto_phase ( 10[%], FALSE, 0[Hz], 0[Hz] )
copy_ref( X, ref MeOH.1 )

BUFRH : : 06 1330 single pulse dec-1-1.jdf

Filename 0G_1330_single_pul
deTt:

2
single pulse dec.j
0G_1330

14-JN-2019

single pulse decou
1o’ CompLEX

26214

Fhosphorus3l

ppm)

Dimensions

Field Strength
X _Acq Duration
X Domain

X Freq
XToffset

X Points

X Prescans

X Resolution
X Sweep

9.389766[T] (400[M
0.23068672s]

31
161.83469309 [MHz]
0lppm]

32768

2

4.33488326 [z]

142.04545455 [kiiz])
113, 63636364 [kiiz]

I Proton
TrsFre 39978219838 [MHz]
Trr offset 51ppm]
& Blankin 5[us]
Clipped FALSE
Decimation_Reg : 44( 43),q: 28
Scans 128
3 Total_Scans =128
Relaxation Delay 2[s]
& Recvr Gain 66
29.5[dc]
25

us
0.23068672(s]
30[deg]

6[d8]
8.33333333[us]
23.475[dB]

10.0 20.0 300 40.0 50.0 60.0 70.0 80.0 90.0 100.0110.0 120.0130.0 140.0 150.0 160.0 170.0 180.0 190.0 200.0
g
»E
N
o
H

(Thousands)
0
|
)

11.96303566 [ppm]
39978219838 [MHz]
2.2

Irr Atn Noe -
IrrDec Bandwidth Hz
Irr_Dec_Bandwidth_Ppm
IrrDec Freq

T T T IrrDec Merit Factor
300.0 200.0 100.0 g

|

T T T
-100.0 -200.0 -300.0 Irr_Decoupling TRUE
TrsNoe TRUE
‘ otse 2
Irr Offset Default 5[ppm]
o Ter pwidtn 0.115[ms]
2 Irr Pwidth Default 01115 [ms]
= Ire Pwidth Default Cale = 0.115(ms]

Irr Pwidth Templ 0.115[ms]

X : parts per Million : Phosphorus31

3P NMR spectrum of Et,NPOR-CCH (162 MHz, CD;OD)
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(Millions)

=74

3

NEt,
MeO

OMe

HO R

u

\

Et,NPOF-CCH

6.12

dEDLg

---- PROCESSING PARAMETERS
sexp (

0.2[Hz], 0.0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill
££t( 1, TRUE, TRUE )
machinephase
ppm
Filename NE£2POF-CCH_H-1.3df
Author delta
Experiment proton. jup
Sample_Id )
Solvent

Aotush Start_Tine
Revision_Time

5 MAY 2020 08: 59:39
27-0CT-2020 16:57

single_pulse
1D COMPLEX
13107
Proton
Proton
[ppm]
X
11
X 9.389766[T] (400 [MHz]
X_Acq_Duration 1.63577856(s]
X Domain 1
X Freq 399.78219838 [MHz]
X Offset 5[ppm]
X Points 16384

1
0.61132969 [Hz]

X 10.01602564 [kHz]
X_Sweep_Clipped 8.01282051 [kHz]
Irr_Domain

IrrF

roton
399.78219838 [MHz]
[ppm]

Proton
399.78219838 [Miz]
5[ppm]

X : parts per Million : Proton

1938 —

zl.mkmg 2[us]

Lipped FALSE

a

Total_saans 4
Ralaxation Delsy 5[s]
Recvr_G: 16
Tenp, ot 28.9[dC]
X_90_Width 9.6[us]
X“Acq_Time 1.63577856(s]
X AngTe 45 [deg]
X_Atn 1.2[dB]
X_Pulse 4.8[us]
Ir_Mode ££
Tri Mode Off
Dante_Loop 500
Dante_Presat FALSE
Decimation Rate )
Initial Wait 1(s]
Phase {0, 90, 270, 180, 180

"H NMR spectrum of Et,NPOF-CCH (400 MHz, CD;OD)

abundance

7.0 80 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.0

2.
i
<.
<
i
P
<,
o
<4

| T .l|

dEDLO

PROCESSING PARAMETERS
dc_balance( 0, TaisE )
sexp( 2.0[Hz], 0. )
trapazold( Or41 um, 80[s],

10081 )
zerofill( 1

Sr( 1, w0k, mROE )

machinephase

ppm

Derived from: NEE2POF-CCH 13C 125MHz.jdf

T T T T T T T T T
220.0210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0

173.094 ——

X : parts per Million : Carbon13

94.308 ——

on
g%
\ein
=

109.186 —

159.186 ——
149.251 — ¢

00120011001000 900 800 700 600 500 400 300 200

T T T
100 0 -10.0 -20.0

11587 ——

Filename

NEt2POF-CCH_13C_12
del
single pulse dec.j
YTE!
THYLm-CHwaDE
-20:

site
Spectrometer

Field Strength

1 arssrorm

(500

X_Acq_Duration 0.82837504
X Domain 13¢
X Freq 125.76529768 [Mz]
X Offset 100 [ppm]
XPoints 32768

Prescans

X Resolution 1 207162685z
55755696205 [khe]
31.64556962 [kiiz]
Proton
500.15991521 [MHz]
5.0[ppm]

TRUE

08

X_Sweep_Clipped
IrrFreq
Irr offset
Tipped
cans 12000
Total_Scans 12000
Relaxation pelay
Recvr Gain

B!
[kHz]

989 [ppm]
521 MHz]

IrzDec

Merit_Factor
TriDecoupling

3C NMR spectrum of Et,NPOF-CCH (125 M
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(Thousands)

Solutions for Innovation

———— PROCESSING PARAMETERS
blip_cld( 16, 64, 1

exp{ 2.0(Kz], 0.0[s] )
trapezoid( O[%], 0[%], 80[%], 100[%] )
zerofill( 1

££t( 1, TRUE, TRUE )

machinephase

ppm
copy_ref ( X, ref MeoH.1 )

BT

: 0G 1363 single pulse dec-1-1.jdf

T T
300.0 200.0

X : parts per Million : Phosphorus31

T
100.0

8.036 ——

o

T
-100.0

T
-200.0

0G_1363_single_pul
deTta — !

06_136

single pulse_dec.)
4

16-JAN-2019 23:47:
single pulse decou
1D COMPLEX

2621

4

Phosphorus3l
tppn]

X

Field Strength
X_Acq_ Duration

9.389766[T] (400[M
0.23068672[s]

X pomain 31p
XFreq 161.83469309 [MHz]
Xoffset 0 [ppm]
X points 32768
¥ prescan: 1
CResolution 4.33488326 [Hz]
X sweep 2.04545455 [kHz]
X“sweep_Clipped 113, 63636364 [kHz]
TEr_Domain roton
399.78219838 [MHz]
5 [ppm]
5[us)
FALSE
Decimation_Reg i 44( 43),9: 28
Scans 211
Total_Scans 211
Relaxation Delay 2(s]
Recvr Gain
, Get 29.61dc]
X_90_Width 25]us]
XAcq_Time 0.23068672(s]
30(deg]
[de]
8.33333333 [us]
23.475[aB]
a1 23.475[aB]
Irz_Atn Dec_Default Calc = 23.475[dB]
“atn ) = 23.475[aB
Irz_Dec_Bandwidth Hz 7826087 [kiiz

826087 [kiiz]
1.96303566 [ppm]

Irr Dec_Bandwidth_Ppm .
9978219838 [MHz]
-2

IrrDec Freq

IrrDec Merit Factor
ng

1
3

TrsDecoupli: TRUE
TrsNoe TRUE
IrzNoise WALTZ
Irz_offset Default 5 [ppm]
Tes pwidth 0.115[ms]
Trr_pwidth Default 0.115[ms]
Irz_pwidth Default Cale = 0.115[ms]
Trr Pwidth Templ 0.115[ms]

3P NMR spectrum of Et,NPOF-CCH (162 MHz, CD;OD)
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Solutions for Innovation

06_1251_proton-1-4.3d
GeTta 2

o-.
31-JAN-2018 17:51
31-JAN-2018 17:59:37

single_pulse

Field Strength
X_Acq Duration
X Domain

Crreq
X Offset

9.389766[T]

(400 [MBz]
1.63577856(s]

ity
399.78219838 [MHz]
5[ppm]
16384

1
0.61132969 [Hz]

< B 10.01602564 [kHz]
< 8.01282051 [kHz]
’ 399.78219838 [Miz]
S(ppm]
-
NG 39978219838 [MHz]
S[ppm]
o 3 2[us)
3 e e
o Decimation_Reg r: 624( 623),q: 47
‘ | Retvasion petay = 316
SENI | Recvr Gain 15
- | i) Temp_Get 25.71dc]
v \ X 90 Width 51
- O — R i Cacg Ti 1.63577856(s]
e ol
S X s e Wil - Potn o - o Comment”111 *** presat_time ***
s Comment_202 *** irr preaturation
5 Comment_" *** BulSe Delay *++
.k s i, e
s (i s Ik Tk s, If
I~ Gt Probe_Parameter = probe servic
£ Get—Spin pulse service
2 Inifial Wait 1[s]
El L L_J L i Presat_Time Ss]
s Presat_Time_Fla FALSE
T T T T T T T T Relaxation Delay Temp = 5[s]
9.0 8.0 7.0 6 50 4.0 1.0 0 Repetition Time 6.63577856[s]
AL FCr AN
gzéss frisissansesy ¢ S
ZE A SooEgggEenman 3 <
EPUE EEER L
X : parts per Million : Proton
H NMR spectrum of 9 (400 MHz, CDCls)
- JEOL
(=5 Solutions for Innovation
E
i
il gogigparesecs
EI
s
<] s o
E
.\ [ppm]
:
<
=4 Field Strength 9.389766[T] (400 [M
= X_Acq Duration 1.03809024 [s]
XFreq 100.52530333 [MHz]
‘ XToffaet 100 [ppn]
S Kprescans h
<7 I ‘ X Resolution 0.96330739 [Hz]
| It CSweep 3156565657 [kaiz]
11— KB ctimped B
iri| L\ e e
VLN LA 5 ssopan
- e A e N Irr Offset : Ep’pﬂ;]
2 Clipped TRUE
Decimation_Reg 198( 197) ,g: 39
= E H H ] p_Get ac)
X s e Mion - Cashonl X 90" Width 1
X“Acq_Time 1.03809024 [s]
e 5
- e
27 Irr_Atn_Dec
- Irr_Atn Dec_Cal
Irr_Atn Dec_Default_Calc
IrrAtn Noe 86 [dB]
Irr_Dec_Bandwidth Hz 6087 [kHz]
- e e RN e
=
<]
] irr decoupling
ks Detay
e

get

X : parts per Million : Carbon13

144.939 —

50.788 ——

T T T
20.0 10.0 0

21.753 —

get
get
get
get
get

T T
-10.0 -20.0

Relaxation Delay Calc
Relaxation Delay Temp
Repetition Time

2[s]
3.03809024[s]

—_

3C NMR spectrum of 9 (100 MHz, CDCl;)
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abundance

1,0 20 30 40 50 60 7,0 80 9,0 10.011.012013.014.015.016.017.018.019.020.021.022.023.024.023.026.027.0

|
|
SN A s Mo e B e

Relaxation Delay
ain

Filename
Author

site
Spectrometer

Field Strength
X_Acq_Duration
X Domain

0

L RPNt I RS P PP AR IR PR PR AP RS M PR

Ge!
T T T T T T T T T T T T T T
220.0210.0200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 . .0 50.0 G =
Ge!

X : parts per Million

Repetition Time

Relaxation Delay
Relaxation Delay "

=
g]
g
= N g
g (\N/\/O\/\o/\/ 3 ot v movation
- o] pr— P TER—
2] iz
& N3-Mor AR e .
z iz S,
1 Revision Time 7-FEB-2018 21:58:29
S Comment. single_pulsa
= Data _Format 1D COMPLEX
o Dim Units [ppm]
g S, §
a site JNM-ECA5001T
s Field strength 11.74735790) (3008
=7 X_Acq Duration 1.30547712[s]
EA .
S X otaet 5.0(ppm]
=] X Points 16384
CResolution 0.76600347 [Hz]
- e e,
21 } X Sweep_Clipped 10.04016064 [kBz]
= 500.15991521 [MHz]
5.0(ppm]
< - Proton
27 500.15991521 [MHz]
5.0[ppm]
2]
g
!
b= ) i
7 s
s g
-
<]
§
b4
5]
s
Decimation Rate
2 't 50
] Get_Atn
a Get_Freq
< o —
s gred
g Presat_1
5 | 1 _Delay_Calc
2 Relaxation Delay Temp = 5(s]
T T T T T T T T T T Repetition Time 6.30547712[s]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
2 HEI03ETEAERE 58
g 852838383y 88
g reEiiiisEng =M
X : parts per Million : Proton
H NMR spectrum of N3-Mor (500 MHz, CDCl;)

06_1257_single_pul
deTta ~

single pulse_dec.j
57

5
7-FEB-2018 22:01:
7-FEB-2018 22:02:

single pulse decou
1D COMPLEX

INM-ECAS00TT
DELTA2_NMR

11.7473579(7]
0.82837504 [s]
13

(500

125.76529768 [MHz]
100 [ppm]

32768

2

1.20718268 [Hz]
39.55696203 [kHz]
3164556962 [kHz]
Proton
500.15991521 [Miiz]
5.0{ppm]

*** noe_time

get
get
get
get
get
get

2[s]
2.82837504(s]

3C NMR spectrum of N3-Mor (125 MHz, CDCl;)
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E Solutions for Innovation

0G_1270_proton-1-5.jdf
GeTta =

06

proton. jxp

-
=u| & 6-FEB-2018 23:21:
o [ppm]
2 |
wi] S8i JNM-ECA600IT
Slirometer T B
= Field Strength = 14.09636928[T] (600 [MHz])
| X AcqDuration 1.4548992(s]
. o :l'xaq 600.1723046 [MHz]
= X offset 5[ppm]
=] ‘ \ I Ml 4 s T Y
< .t L J e X Sweep 11.26126126 kBz]
P - X Sweep_Clipped = 9.00900901 [kHz]
H - IrrFreq 6001723046 [MHz]

T e o e Irr offset 5 [ppm]
: TriDomai Proton
“ “ }\ TriTFreq 600.1723046 Msz]
Trizoffset 5 [ppm]
P ) 2 Clipped FALSE
2 2 = = = Scans 4
B X s Milin: Proton Total_Scans 4
Relaxation Delay = 5[s]
o 2 | Recvr Gain 38
& & Z 251dc)
8 P 8[us]
1.4548992(s]
45[deg]
11de]
<] 4.9[us]
o oft
Mo off
Dante_presat FALSE
Initial Wai s

X 1ts]
Repetition Time = 6.4548992(s]

g H
(I Q-’\‘K?/@TVT\Q\O/\/O\/\O/\/N

1.0
i
0.93
— of

1.01
0.95

s
g N
E LA~ N3z-Hoechst
E
Z° L L
T : T T T T T T
9.0 8.0 3.0
| R\ N
o 88w
g £8s
4 EE8
g
X : parts per Million Prul\)n
TIUX, T TX T82X, T 17X TIOK T T
- 3 : JEOL
ISELS Solutions for Innovation
SEIE
3| < E Filename 0G_1270_carbon-1-8. 3df
<] Rathor Tea
E < Experiment carbon., Jxp
g E Sarpierta 81e70
B Solvent -D4
E = Creation_Time 6-FEB-2018 23:24:37
o E RevisionTime = 16-58P 2018 1
SEIIe ne” I Tolseeosois 14
| 4
Conment single pulse decoupled gat
DataFoma T domebmx
B 26214
ISEI mm Title Carbon13
g E Dinonite Topn]
B Dinsncions i
91 JNM-ECA600IT
w | ‘ e ometer T paESheDe
e o WL s g - e ot
s N Lol H W ‘KMJ i Xacaburation = 06920601615
E 14 ord Wett Mstn o Wt _
B XF: 156, 91343039 1z
- = o e e o i et X iy
] I e I
s IV
E ! ! 1 saa96109 1821
H H H EIE g ! ! ! 4 4540455 tre1
- H £ H E- H 3 £ H 3757878788 [kHz]
b | N P R 1 g § N
= it extent T 23046 a1
5[ppm]
E EateE
13000
o 5 eans 1300
=
Relaxation_Delay 2[s]
E RecvrCasn &
T Get 30[dc]
- X 90 Width 8.5[us]
=3 X“Acq_Time 0.69206016(s]
hoate S5 tdeq)
E Catn 12.2(d8)
Xpulse 2.83333333[us]
» Ter hen_pec Sstas)
&3 M TrahthNes 25tas)
S Trrherae iz
3 TreTs 0.155 [ms]
becs Th0E
© Initial Wait 1[s]
&3 - o
S Noe_Time 2(s)
1 Repstition Time = 2.69206016[s]
<
23
S
“ \
24
9 S
g
] I J
H y ™
3
:

T T T T T T T T T T T T T T T T T T T T T T T
220.0210.0200.0 190.0 180.0 170.0 160 0150.0 14() 0130.0120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0

150. 809>
E
\

101,183 ——

163.648 ——
155912 ——¢

=~ socTzogzogn TeNCoROUSET2 MDD
o AFIzdgrzga FECZZEREIRISECRR
7 83CRLS7FEE BEoESERAYEISLENA
S TSxmossSun L L T pepipl)
2 IE8QZZ=EEZC ERRESARFS2I3EERT

X : parts per Million : Carbon13

a

spectrum of N3-Hoechst (150 MHz, CD;0D)
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B :
---- PROCESSING PARAMETERS
sexp( 0.2[Hz], 0.0[s] )
MeO OMe trapezoid( 0[41, 0[s1, 80131, 100[8] )
= zerofill( 1, TRUE )
Bl ££6( 1, TRUE, TRUE )
g B machinephase
< | ppm
-
Derived from: POF-S03 1H 400Mz.jdf
HO ; o
” Filename POF-503_1H_400MHz-2.3
A delea
proton. jxp
! ssee Y302
E s METHANOL-D:
U S—— 11-0AN-2021 23:54:58
30-0aN-2021 23:27:17
)
- X single pulse
« POF-SO; 15" Sovetex
13107
Proton
Proton
X [ppm]
Dimansions X
1
Field Strength 9.389766[T] (400 [MHz]
X_Acq Duration 1.63577856(s]
X pomain 1
XFreq 399.78219838 [Mz]
Xoffset 5 [ppm]
X points 16384
X prescans 1
s 0.61132069[Hz]
=1 = 10.01602564 [iiz]
8.01282051 [kiiz]
Proton
399.76219838 [MHz]
5(ppm]
Proton
- 399.78219838 [Mz]
S = (3 5(ppm]
& N 2[us]
= FALSE
g 2 4
_ [Z = :
g [ Y A selaxation petay sie
S - Gain 6
5] " N 27.51dc]
.l 9.6[us]
2o 1.63577856 (5]
T T T T #51deq)
9.0 8.0 7.0 6.0 1.0 1-20a8)
o ] Off
ofs
o soe S I- 9 azes 0.
2 Y2 E I g azze FALSE
b &% 7 84 £ 88ss o
% EEOGRUR SR v ) 1(s]
X : parts per Million : Proton = {0, 90, 270, 180, 180
H NMR spectrum of POF-SO3 (400 MHz, CD3;0D)
- ---- PROCESSING PARAMETERS ----
2] blip cld( 16, 64, 1
g sexpT 2.0[Hz], 0.0[s] )
trapezoid( 0[%], 0[+], 80[%], 100[%] )
zerofill( 1, TRUE )
£t( 1, TRUE, TRUE )
machinephase
ppm
copy_ref( X, 31P_ref_400_MeOH_single_pulse_de
Derived from: POF-SO3 31P 400MHz.jdf
<
=l
2
Filename POF-503_31P_400MHz
Author delta
Experiment single pulse_dec.j
Sample_Td YTP302
Solvent
Actual_Start_Time
Revision T:
Cor = single pulse decou
1D COMPLEX
= 26214
s Phosphorus3l
DIm_T: Phosphorus31
Dim_Units Ippm]
Dimensions
- 11
Field Strength 9.389766[T] (400
X Ao 0.23068672(s]
31
161.83469309 [Maz]
0[ppm]
< 32768
=5 1
= 4.33488326 [Hz]
142.04585455 [knz]
11363636364 [kHz]
Proton
399.78219838 [MHz]
5 [ppm]
5[us]
FALSE
| [ I 128
] Total_Scans 128
P Relaxation Delay 2(s]
o) Gain
2 I Get 27.4[4c]
g 25[us]
2 0.23068672(s]
2 30[deg]
s[dB
=)
e 8.33333333[us]
) ) ; ‘ ‘ ‘ i
300.0 200.0 100.0 0 -100.0 -200.0 32 769 (aB]
22.769[aB]
4.7826087 [kHz]
- 11.96303566 [ppm]
& 399.78219838 [MHz]
= 2.2
i % IrzDecoupling TRUE
X : parts per Million : Phosphorus31 Noe TRUE

3P NMR spectrum of POF-SO; (162 MHz, CD;0D)
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X : parts per Million :

Irr Decoupling

- JEOL Q
=a
g
2
PROCESSING PARAMETERS —-—-
MeO OMe ) 0, FALSE )
sexp( 0.2[Rz], 0.0[s] )
trapezoid( 0(4], 0[s1, 80[%1, 100[8] )
AN zerofill( 1, TRUE )
£££( 1, TRUE, TRUE )
machinephase
S
] EtoN R o Derived from: PORL-S03 1H.3df
g
° AT Filename PORL-SO03_1H-1.jdf
VNN W N )
— Experinent proton. jxp
SaEE 53 s mm svmmen S5 Sample 1d Yre3er
- BOEE EEEE N. Solvent METHANOL-D.
> Xt il Prson K Actual_Start Time 10-FEB-2021 01:09:55
=3 N Revision_Ting 12-FEB-2021 23:07:57
2
PORL-SO, Comment single pulse
Data Format 1D COMPLEX
Dim Size 13107
X Domain Proton
X Proton
Dim_Units [ppn]
Dimensions
site JM-ECAS00TT
= Spectrometer DELTAZ_NMR
= Fiald Strangth 11.7473879(1] (500w
& = X_Acq_Duration 1.30547712(s]
S X_pomain 1
< Crreq 500.15991521 MRz]
Xoffset 5.0{ppn]
16384
1
o 0.76600347 [Hz]
= 12.5502008 [kHz]
N 10.04016064 [kHz]
o zoton
= © 500.15991521 [MHz]
S ] ke 5.0[ppm]
= o Proton
= a 2 [ 500.15991521 [MHz]
2 & 2 a 5.0(ppm]
FALSE
o 2 (e w  fo 40
8 20 z (2 10
3 = (s = =
g Relaxation Delay sl
E] J Recvr Gain a8
= 23.9[dC]
2 l TR N 2 o) L 1 7.1fus]
£ 1.305477121s]
T T T T T T T T T 45[deg]
9.0 8.0 0 6.0 5.0 4.0 3.0 2.0 L0 0 2.5[aB)
Lo I o R
ot
AR A A MUAA A
e max 29 o mo— cwnn M9 = Mo moT—raos w3y 500
£ ERE 22 S 38zF 295 883722 3aTatgey g3 FALSE
T aax w9 % @adaq A FE M e ReRIIT Ao === o
B R $ 8888 IIF PR P PN NI === Decinztion R e
X : parts per Million : Proton
H NMR spectrum of PORL-SO; (500 MHz, CD3;0D)
2
24
S JEOL
24
S
< - ING_PARAMETERS
- dc_balance( 0, FALSE )
o sexp( 2.0[Hz], 0.0[s] )
x| trapezoid( 0(%], 0[%], 80[¢], 100(s] )
—_ zerofill( 1, TRUE )
- £££( 1, TRUE, TRUE )
| machinephase
= e
copy_ref( X, 31P_ref 500 MeOH_single_pulse_de
2, phase ( -48.77539, 0,750([%] )
- Derived from: PORL-SO3 31P.jdf
<
H
S Filenans PORL-503_312-1.3df
= Author delta
- Experiment single_pulse_dec.j
S Sample Yrp361
= Solvent METHANOL-D4
= Actual Start Time 10-FEB-2021 01:17:
- Revision_Tims 12-FEB-2021 23:13:
B Comment single pulse decou
Data Format 1D COMPLEX
= Dim Size 26214
% g Phosphorus3l
Dim Title Phosphorus3l
=Y Dim Units [ppm]
=] Dimansions X
site NM-ECAS00IT
= Spectrometer DELTAZ_NWR
e Field Strength 11.7473579[T] (500
- (_Acq Duration 0.180224[s]
>4 XDomain 3ir
n X Freq 202.46831075 [MHz]
X Offset 0[ppm]
= X Points 32768
<« X Prescans n
X Resolution 5.54865057 [Hz]
=y Swee; 181.81818182 [kiiz]
] X_Sweep_Clipped 14545454545 [kHz]
1%z Domain Proton
. Irr Fre 50015991521 [MHz]
H Irroffset 5.0{ppm]
Clibped FALSE
- Scans. 128
= Total_Scans 128
Relaxation Delay 2(s]
Recvr Gain 16
g Temp_Get 23.9[dc]
£ X_90_Width .5[us
£o 0.18022a1s]
g~ deg]
2 7.1[d8]
El [us]
T T T T T T T 24.851[dB]
- - -] al 24.851[dB]
300.0 200.0 100.0 0 100.0 200.0 300.0 oAt Dac Cale ¢ cate o oy o[B!
‘ 51 (8]
5.97826087 [kHz]
~ 11.9526989 [ppm]
o 500.15991521 [MHz]
a 2.2

TRUE

3'P NMR spectrum of PORL-SO; (202 MHz,

S60

CD;0D)
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---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[¢], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£6( 1, TRUE, TRUE )

machinephase
ppm

Derived from: POR-SO3 1H 400MHz.jdf

POR-SO3_1H_400MHz-2.3
delta

proton. jxp
¥re318

METHANOL-D4
14-JAN-2021 23:44:06
30-JAN-2021 23:36:12

single pulse
OMPLEX

Dimansions

Field Strength 9.389766[T] (400 [MHz]
1

1.63577856(s.
&
399.78219838 [MHz]
50
16384
1
0.61132969[Hz]
8.01282051 [kEz]
roton
399.78219838 [MHz]
5 [ppm]

Proton
399.78219838 [Mz]

Scans
Total_Scans
Relaxation Delay 5(s]
56
27.8[dC]
B

9.0 8.0

8.503 —
992
7.985

X : parts per Million : Proton

R

-6[us]
163577856 (5]
5 deg]

11s]
{0, 90, 270, 180, 180

"H NMR spectrum of POR-SO; (400 MHz, CD;0D)
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IJEDLD

---- PROCESSING PARAMETERS

de_balance( 0, FALSE )
2.0[Hz], 0.0[s] )

trapezoid( 0[], O[#], BO[%], 100[%] )

ofill( 1, TRUE )

££( 1, TRUE, TRUE )

machinephase

ppm
copy_ref( X, 31P_ref 500 MeOH_single pulse de
phasa ( -53.11495, 0, 50[%] )

Derived from: POR-SO3 31P 500MHz.jdf

Filename POR-S03_31P_500MHz

de:
single_pulse_dec.j
S i
OL-D4

15-JAN-2021 05:04:
31-JAN-2021 22:05:

single pulse decou
1D_COMPLEX
26214

Phosphorus3l
Phosphorus31

ppm]

INM-ECAS00IT

site
Spectrometer DELTAZ_NMR

Field Strength

11.7473579(1] (500
0.180224[s]

3ie
20246831075 iz]
0[pem)

32768

I

5.54865057 (2]
181.81818182 [kHz]
145.45454545 [kHz]

roton
500.15991521 [MHz]
5.0[ppm]

cans
Total _Scans

Relaxation Delay

T
300.0 200.0

X : parts per Million : Phosphorus31

100.0

9318 ——

=

24.851(aB]

5.67826087 [kHz]

119526989 [ppm]

500.15991521 [MHz]
2

2.
TRUE

3P NMR spectrum of POR-SO; (202 MHz, CD;0D)
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- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s]
trapezoxd( 0[], O[#], 80[%], 100[%] )

zeretil
Feri 1, dve, mRuE )
hineph:
MeO OMe pom | pase
A
HQ P o
u
¢} Filename POF-TPP_H-1.jdf
Author elta
Experiment
Sample_Td
+ Solvent HANOL-D4
— PPh., | Actual_start_tine 27-0CT-2019 22:14:32
\/\/ 3 | Revision_Time = 27-0CT-2020 14:22:00

e er & . nt single pulse
Data_Format 1D COMPLEX
} Dinm_Size 1310
I I POF-TPP P Demare Pl
b H Dim_Title Proton
= X et N i - N Dim Units [ppn]
1 Dimensions
o 11
Field Strength 9.389766(T] (400 [MHz]
X_Acq Duration 1.63577856(s]
X Domain 1
X Freq 399.78219838 [MHz]
XToffset S[pp
XPoints 16384
X prescans 1
X Resolution 0.61132969[Hz]
X 10.01602564 [kHz]
X Sweep_Clipped 8.01282051 [kHz]
- Domain roton
Irr Freq 399.78219838 [MHz]
Irr Offset S[ppm]
Tri Domain roton
TriFreq 399.78219838 [MHz]
Tri Offset 5[ppm]
Blanking 2[us]
e FALSE
Scans 84
. kY £y 2 Total_Scans 84
2 = i/ =
g Relaxation_Delay 5(s]
2 Recvr_Gain 6
= Temp_Get 20.919c)
g L A A | X 86 Width us]
< XAcq_Time : 63577356[31
T T T T T T Xangle 45]deq)
n .
9.0 7. 4.0 0 2.0 1.0 0 ¥ Pulse 4 80us]
n Irr_Mode Off
Tri_Mode off
- v o z Dante_Loop 500
I sBr2ng 288 8 88E5 Fgrroeog 2RE2 AXsr 2 8 Dante_Presat FALSE
S BRSRR5=8 8 28T3 EEM@Am@Aa® mamm meaad & = Decimation Rate ]
PR B P P R A S PN P S N S Initial Wait 1(s]
X : parts per Mllllon Proton Phase = {0, 90, 270, 180, 180
=
=4
o
==
3
biip cla( 16, 64,
< sexp({ 2.0[Hz], 0.0[
=X crapezoid( 01, nm, 80[%1, 100(%] )
= zerofill( 1, TR
£ee( 1, muz RoE )
machinéphas
=E C5py_ref( X, 318_ref_400_MeOH_single_pulse_de
2
Derived from: POF-TPP 31P.jdf
=
24
5
Filename por-ee_3ie-1.34f
< l)ngla ,_pulse_dec.j
24
° JErARNOL
S oeT 019 22:26:
31-7aN-2021 22:00:
o
=7 single pulse decou
@ 1D CoMPLEX
Phosphorus3l
- Phosphorus3l
3 )l(PP'ﬂ]
/11
S Field Strength 3-380msetm1 Gaoom
=k X_Acq Duration 0.23068672[s]
2 Coonasn 3
C 161.83469309 [MHz]
ortaet 0[ppm]
S Xpoints 32768
=k Xprescans 1
S X Resolution 4.33488326 [z]
X5 142.04545455 [kHz]
X_Sweep_Clipped 113.63636364 [kHz]
< TFr_Domain Proton
= IrrFreq 399.78219838 [MHz]
= Trr offset 5[ppm]
Blankin 5[us]
Clipped FALSE
Scans 128
< Total_Scans 128
= Relaxation_Delay 205]
b} Recvr_Gain~ 66
5o , Ge 30.8[dc]
z2 sS4 X_90 Width us
2~ XTAcq Time 0.23068672(s]
= X angT 30(deg]
£ X Atn 6[d8]
. . . . . . . Xpul. 8.33333333[us]
300.0 200.0 100.0 0 -100.0 -200.0 -300.0
22 Irz_Dec_Bandwidth_Ppm 11.96303566 [ppm)
22 Irr_Dec_Freg 39978219836 [MHz]
S Irx Dec Merit Factor
. £x Decoupling
X : parts per Million : Phosphorus31

3P NMR spectrum of POF-TPP (162 MHz, CD;0D)
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06_1279_proton-2-4.3d
GeTta =

12-FEB-2018 00:33:46

single_pulse

Field Strength
X_Acq Duration

9.389766[T] (400 [MHz]
1.63577856(s]

ry
399.78219838 [MHz]
5 [ppn]

16384

1

0.61132969 (2]
10.01602564 [kiiz]
8.01282051 [kHz]

roton
399.78219838 [MHz]
5[ppm]

Proton
399.78219838 [MHz]

(Thousands)

T T T T T T
22002]()()20001900]8()()1704)1600]5().()1404)1300]2().()1[(]‘01000 900 8()() 704) 600 5()() 404) 300 2()() 104)

-

185.363
185.228

X : parts per Million :

Carbon13

147.204 ——

N

o o=
5 B2
]
< v
R—t-1

H

g

105.097

/7%\\ ‘ ‘
Sloeeddaronnnt P
Songasanosanxe g
SRESGEEGRSREES g
=P >SS dupeile] &
SSEERP ERREE L o

T
0

T
-10.0

Relaxation Delay Calc
Relaxation Delay Temp
Repetition Time

5[ppm]
2[us)
Clip FALSE
Dec:.mat:.an \_Reg. r: 624( 623),g: 47
PORL-Mor Scan: 4
Total_scans N
Relaxation Delay s(s1
Recvr Gain s6
Té Get 26.7[4C]
X_90_Width 5]
CAcq_Ti 1.63577856(s]
X AngTe degl
& X_Atn 1.2[dB]
- X pulse 4,75 [us]
<= IEr Mode o
= B Tri_Mode of:
e P oo e pulse wev
Comment_111 *%% presat_time ***
Comment 201 “4+ Obs_dante presatu
Comment 202 wew Srr preaturation
= Comment™203 *1+ tri preaturation
& Comment™ “+ Pulse Delay *
- Dante_ Loop 500
— 2 Dante Presat FALSE
© - « Decimation Rate 0
® © of g g 2 50 pulse_servic
z |35 5,5 % 1= a f [ Getatn P zervic
= < Get_Freq ulse_service
G Bulseservie
7 Get Probe Parameter = probe servic
g u ] Ll A GetSpas Falee servic
S o Inifial Wait 1(s]
= Presat_Time 5(s]
s Presst Time Tla FALSE
=2 Relaxation Delay Calc = ols]
T T T T T T T T T T RelaxationTT Delly 5(s]
9.0 8.0 0 6.0 5.0 4.0 3.0 2.0 1 0 Repetition T 6.63577856(s)
BVARREE NN N AN A A
S emumo® ey =pbe C¥ax To-xenon Lmowtin o
g 25¢ R S2g3 sges £30% ISzigoss 5zREsy g8=
2 5529 5= %2 2358 DTUE GmiNRmas S88a28 S
% = N eS8 oo T FFT cmeennene docaae -
X : parts per Million : Proton
H NMR spectrum of PORL-Mor (400 MHz, CD;OD)
23 o
s JEOL
o Solutions for Innovation
#H
Filenane 0G_1279_single_pul
2= he deTta
> single pulse_dec.
2 Sirgisgeise decd
g Mﬂwﬂ ’ J
E A
7 WW sttt WMWVJ wa g ‘ij single pulse decou
Ip CompLEX
= 26214
=7 1500 0o Carbonl3
= X [ppn]
/\ A Dimensions x
2 o } . ; y
< i H g Field serengen 3-3ammeerm) oo
Q4% 1 4x, H H E X_Acq Duration 1.03809024
AR s e 1
P C 100.52530333 [Mz]
& Xortaet 100{ppn]
32768
3
0.96330739 [Hz]
o3 - 31.56565657 [kHz]
£l o 25.25252525 [kHz]
Proton
399.79219533[mzl
S(ppm]
K= i 5us]
ipped TRUE
r ‘l‘ ” Decimation_Reg 1951 197) ,g: 39
Scans
i, L (i WW‘M)’LJ L Total_scans o]
Relaxation Delay 2151
Recvr Gain 6
p_Get .5[dc]
X_90_Width 11.4[us]
[ A A F PR S T ARS S TR A [ T R A TR PR T AR T PR IR T TR TS XTAcq_Time 1.03809024[s]
X angTe 30[deg]
‘ X_Atn 3.5[dB]
o X Pulsy 8[us]
3H 5oz IFr_Atn Dec 22.86[dB]
H Tz Atn Dec_Cal 22 86[a8]
i Catonts Irr_Atn Dec Default Calc = 22.86[dB]
Irr_Atn_Noe -86[dB]
| Irr_Dec_Bandwidth Hz 7826087 [kHz]
o Irr De amd idth_Ppm 11.96303566 [ppm]
Trr_Dec_Fr 399.78219838 [Miiz]
i DecMerit_Factor 2.2
. Trrbecoupling
o
=]

get
get
get
get
get
get

2[s]
3.03809024[s]

—_
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3C NMR spectrum of PORL-Mor (100 MHz, CD;0D)
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0G_1279_single_pul
deTta — !

single pulse_dec.3
06_1273

9-
11-FEB-2018 1
11-FEB-2018 19:58:

single pulse decou
1D COMPLEX
26214
Phosphorus31
[ppm]
X

Field Strength
X_Acq Duration

9.389766[T] (400[M
0.23068672(s]

X“poma: 31p
XFreq 161.83469309 [MHz]
X offset 0[ppm]

X points 32768

X prescan 2

CResolution 1.33488326 [Hz]

X sweep 2.04545455 [kHz]
X Sweep_Clipped 11363636364 [kiiz]
TEr_Domain

399.78219838 [Miiz]
5[ppm]

5[us]

Decimation_Reg
Scans
Total_Scans

TRUE
T 44( 43),g: 28
112
112

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width
X“Acq_Time
X AngTe

2[s]

26.41dc]
25[us]
0.23068672(s]
30[deg]

61d8]
8.33333333[us]

826087 [kiiz]

11.96303566 [ppm]

399.78219838 [MHz]
.2

get
get

T T
300.0 200.0

X : parts per Million : Phosphorus31

o

9.429 —

get
get

- Flag
Relaxation Delay Calc
Relaxation Delay Temp
Repetition Time

2(s]
2.23068672(s]

3P NMR spectrum of PORL-Mor (162 MHz, CD;0D)
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55285 Baas
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Et,N R NEt,
o
N,~N’N\/\O
PORL-Mor |5

3.06

---- PROCESSING PARAMETERS --
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )
£££( 1, TRUE, TRUE )
machinephase

ppm

Derived from: 0G 1274 proton-2-1.jdf

Filename

0G_1274_proton-2-2.3d
eTta

8-FEB-2018 09:43:40
1-FEB-2021 18:25:20

single pulse
1D COMPLEX

Spectrometer TM-ECZ400S/L1
Field Strength
X Acq Duration
X Domain

9.389766[T] (400 [MHz]
1.63577856(s]

1

399.78219838 [MHz]

5[ppm]

16384

1

0.61132969 [Hz]

10.01602564 [kHz]

8.01282051 [KHz]

Proton

399.78219838 [Mz]
[ppm]

roton
399.78219838 [Miz]
5[ppn]

2[us]

FALSE

4
Total_Scans 4
Relaxation Delay s[s]
Recvr_Ga:

, Get 25_9(dc]

X 90 Width

9.5[us]
1.63577856(s]

©
=3
%

7=

7.546 =

==

|

8.078
8.057

8.014
7.867

X : parts per Million : Proton

3315 ~=
3310

30100— 2

CAcq_Tis
X AngTe 45 [deg
X ata “2pas
X Pulse 4.75[us]
TE:_Mode ofe
“Mode ofs
Dante_Loop 500
te_presat FALSE
Decimation Rate 0
Initial 1[s])
Phase {0, 90, 270, 180, 180
Presat_Time 5[]
Presat_Time Flag FALSE
Relaxation Delay Calc = 0[s]
Relaxation Delay T sis]

NMR spectrum of POR-Hoechst (400 MHz, CD;0D)
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9379 — 2]

X : parts per Million : Phosphorus31

0G_1279_single_pul
deTta — !

single pulse_dec.3
06_1273

5-
11-FEB-2018 1
11-FEB-2018 19:56:
single pulse decou
1D CoMPLEX

26214

Phosphorus3l
{ppn]

X

Field Strength
X_Acq Duration

X Sweep
X_Sweep_Clipped
TEr_Domain

Decimation_Reg
Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width
X“Acq_Time
X AngTe

Noe Time_Flag
Relaxation Delay Calc
Relaxation Delay Temp
Repetition Time

9.389766[T] (400[M
0.80740352(s]

3ip
161.83469309 [MHz]
0lppm)

32768

3

1.23853807 [Hz]

58441558 [kHz]
3246753247 [kHz]

roton
399.78219838 [MHz]
5lppml

5[us)

FALSE

r: 154( 153),g: 37
300

300

2(s]

25.31dc]

25[us]
0.80740352[s]
30(deg]

61d8]
8.33333333[us]

826087 [kiiz]

11.96303566 [ppm]

399.78219838 [MHz]
.2

get
get
get
get

2(s]
2.80740352(s]

3P NMR spectrum of POR-Hoechst (162 MHz, CD;OD)
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