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Figure 1SHRESIMS of H-1i H 1 . NJ 0 f ST (BY) and K-2i Il . M\J cOMNRGEIK B1F Y K
in acetone (black) anthe simulation of [{ReQs}(PPRCHCHCOOH])?* clusters(Q = S (m/z =
1461.9959) and Se (m/z = 1649.7768})).
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Figure 2S'H NMR spectra of {earboxyethyl)diphenylphosphine (black), H | .ONed) and
He-2i H | 2ONlde)in DMSQde.
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Figure3S. FTIR spectra of-#i H | ONthdlH-21 H | 2Odnipared with that of the ligands,
I.e., (2-carboxyethyl)diphenylphosphine



TablelS Crystal data and experimental details for {B&}(PPARCHCHCOOH)Bri cH i B

(H-2i H 1 . NI D) Na[{ReS}(PPRCHCHCOO) (Na-1i nO), and

Na{ReSe}(PPARCHCHCOO)] (Nas-2i d).

Parameter Hi-2i Hl . oNT 0 Na-li i@ Na-2i @

Empirical formula G4H112BRO1o0PsReSe GooHooNauO16PsR&Ss GooHo2NayOrePsRe&sS e

Formulaweight 3640.35 3081.09 3456.29

Crystal system Hexagonal Triclinic Triclinic

Space group R 3c P1 P1

Z 6 1 1

T (K) 150(2) 150(2) 150(2)

ao) v 17.6727(5) 13.9958(3) 14.1316(15)

bo) 0 17.6727(5) 14.5841(3) 14.6796(15)

co) v 75.9637(19) 14.8362(4) 14.8908(15)

Vo) 0 20546.7(13) 2374.12(10) 2374.12(10)

hoo60 90 61.351(1) 60.961(3)

ioob60 90 78.554(1) 78.277(3)

1660 120 63.323(1) 63.097(3)

Dealc(g cmd) 1.766 2.155 2.384

X oYY 8.110 7.977 10.715

Crystal size (mm) 0.395F 185@ 8506mM 1 OPHMPNH R ndHAN B n o

‘a0l y NIy 1.709t0 26.32 2.283t0 26.371 1.564 to 28.426
_ CHHhM HH CMT hX¥ mMT MYy hX¥ My

Indices ranges CH M KM H H My KM MT M kM M b

Ghn IXRK do MYy IRK My CM P IRK My

Reflections 52436 20301 21291

collected

Independent 4675 9667 11836

reflections

Observed

reflections [I > 4134 8955 10372

H O0LUVUG

Parameters 236 603 601

Rint 0.02% 0.0304 0.0181

Goodnessof-fit 1.116 1.028 1.055

(GOF) on¥

YT'Y oL B 0.03650.0979 0.0192/0.0464 0.0205/0.0467

Y F0'Y (all data) 0.0433/0.1034 0.0215/0.0472 0.0261/0.0486

K maK kmin0 $9) ) 1.986/¢1.316 1.274/c1.004 1.631/c1.037
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2 Hl . NI D) Na[{Re&SH(PPRCHCHCOO)i nd (Naw-1i @), and
Nai{ReSe}(PPRCHCHCOOYi O (Na-2i nd).
Compound RewS 6) Rev 0) 0 Ret 0) 0
HeZi o1 . NI 22'%?;8595(3‘) 2 508)(7)c2.5244(6) 2.4807(15)
Nay-1i re® 22'%01‘2%56((1163) 2.3864(742.4129(7) 2.4842(8%2.4913(7)
Nay-2i re® 22'%356135(% 2.4994(452.5269(4) 2.4849(8%2.4909(8)
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Figure4S.Layers parallel to thab plane observed ithe Hs-2i H | . 2NJ 8 §tructure.



Figure6S.Hydrogen bonds observed in th&-2i H | . 2NJ 8 §tructure.



{[{ReSg}(PPh,CH,CH,COO),J}* {Na,[{Re S} (PPh,CH,CH,CO0),]}*

m/z =729.4862 m/z = 1481.9607
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Figure 7S. HRESIMS of Na1lil8HO in water (black) and corresponding simulations of
{Na[{ReS}(PPACHCHCOO)}** (x = 0, m/z = 729.4872; x = 1, m/z = 980.3126; x = 2, m/z =
1481.9633) (coloured).

{[{Re,Ses} (PPh,CH,CH,CO0)J}* {Na,[{Re,Seg} (PPh,CTHLCH,CO0)]}*
m/z = 823.3781 m/z = 1669.7412
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Figure 8S. HRESIMS of Na-2i16H.0O in water (black) and a simulation of cluster forms
Na{ReSe}( PPACHCHCOOY** (x = 0 (m/z = 823.3777), 1 (m/z = 1105.4996)) and 2 (m/z =
1669.7442) (coloured).
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Figure 9S. 'H NMR spectra of {(2arboxyethyl)diphenylphosphinsodium salt(black), Na
1i mOl(red) and Na2i m £l (blue) in RO.
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Figurel0S. FTIR spectra of NH18HO and Na-2i16H0O compared with that of the ligands, i.e.,
(2-carboxyethyl)diphenylphosphine
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FigurellS.Nonporous 3DBcoordination polymer based on octahedral clusters and alkali metals
observed inthe Nas-1i @ and N&2i O structures

Table3S.The NgO and hydrogen bond lengtgNas-1i @ and Na2i .

Contact Naw-1i @0 ) Na-2i @0 ) 0
hmM21 11T hH 2774 2771
hH21T117ho 2.804 2.825
hm2 71117 hH 2764and2.890 2.780 and 2.895
bl mMi 11T hwm 2.297 2.289
bl mMi 11T hwm 2.357 2.367
bl Mmi 717 hH 2.262 2.257
bl Mmi 717 ho 2.231 2.227
blFHTTT1T hwm 2.347 2.368
blFHTTT1T hwm 2.364 2.384
blFHTTT1T hH 2.265 2.293
blFHTTT ho 2.313 2.308
bl HT T 1T ho 2.615 2.696
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Figure 12S. Emissionspectra of acetonitrile solutions of#i H | -ON{black line) and #H
2l H 1 ONded line) under oxygeinee conditions.
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Figure 13S. Luminescence decay curves of powderegtlH H | >ONJblack line) and H
2l H 1 20ONded line).
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Figure 14S. Luminescence decay curves of aerated (left) and deaerated (right) acetonitrile
solutions of #1i H | >ONdldck line) and4R2i H | >ONded line)

Figurel5S Luminescence spectra Hi-11 H | .ONd atgon (a) and oxygessaturated (b)PBS.

Figurel6S Luminescence spectra bi-2i H | .ONd atgon (a) and oxygersaturated (b)PBS.



