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S-1. IR spectrum of complex 1.
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S-2. IR spectrum of complex 2.
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S-3. 'H NMR spectrum of complex 1 in CDCl;.
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S-4. '"H NMR spectrum of complex 2 in CDCl;.
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S-5. 3P NMR spectrum of complex 1 in CDCls.
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S-6. 3'P NMR spectrum of complex 2 in CDCl;.
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S-7. ESI-MS spectrum of complex 1.

1100

1150




x10 4

2.5

NN NN
= N W b

AP RN (il e g
WhahoNEOMN

coop0o0c00D0 o
= N Wh OO 0O®@HB 2 2 N

+ESI Scan (#26) Frag=80.0W N
950.1820 1035.7880
510.1830
579_5092 985-;1402
' . 780.6346 I ]IE i

10 [ | } | i : I L
Tl A T TR | (T T L RTR T BT 4 1, it LPL

G600 650 700 750 800 850 200 as0 1000 1050

S-8. ESI-MS spectrum of complex 2.
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S-9. Self-assembly of complex 2 showing solvent accessible voids in the crystal
lattice.



S-10. Ortep diagram of complex 2 showing C-H--S hydrogen bond interactions
in the crystal lattice [C(27)-H(27)--S1#(3.131A, 148.93°);C(27)*-H(27)*
~S1(3.131A, 148.93°)].



S-11. Crystal packing diagram of complex 2 viewed along the b axis.
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S-12. '"H NMR spectrum of the reaction mixture for the synthesis of 3-phenylpropiolic
acid from CO, and Phenylacetylene catalysed by complex 2 in CDClI; after Sh at room

temperature.
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S-13. 3C NMR spectrum of the reaction mixture for the synthesis of 3-
phenylpropiolic acid from CO, and Phenylacetylene catalysed by complex 2 in
CDCl; after 5h at room temperature.



8.0 70 6.0 5.0 4.0 3.0 2.0 10
X : parts per Million : 1H

S-14. '"H NMR spectrum of the reaction mixture for the synthesis of 3-phenylpropiolic
acid from CO, and Phenylacetylene catalysed by complex 2 in CDClj; after 12h at room

temperature
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Characterization Data:

3-phenylpropiolic acid:

\ / ———COOH

'H NMR (400 MHz, CDCly): 6 = 7.60 (d, J = 7.3 Hz, 2H, Ar-H), 7.43 (t, J = 8.0 Hz, 1H,

Ar-H), 7.36 (t, J = 5.1 Hz, 2H, Ar-H); 3C NMR (400 MHz, CDCLy): 6 = 153.24 (-
COOH), 131.77, 130.02, 128.21, 118.26, 84.05, 81.41, 40.55, 39.77, 39.54, 39.26, 38.94,

38.70; GCMS m/z(% rel. inten.) 146 (M*, 100).
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3-(4-chlorophenyl)propiolic acid:

Cl ——COO
\_/ )

'H NMR (400 MHz, CDCLy): 6 = 7.64 (d, J = 10.2 Hz, 2H, Ar-H), 7.44 (d, J = 8.8 Hz,
2H, Ar-H); 3C NMR (400MHz, CDCly): § = 153.20 (-COOH), 134.90, 133.38, 128.48,
117.28, 82.55, 82.32, 40.10, 40.06, 39.76, 39.53, 39.04, 38.97, 38.61; GCMS m/z(% rel.

inten.) 181 (M*, 100).
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4-Fluorophenylpropiolic acid:
F —— COOH

'H NMR (400 MHz, DMSO-dj): 6=13.61 (s, 1H), 7.74-7.60 (m, 2H), 7.35 (d, J = 2.9 Hz,

2H); 3C NMR (400 MHz, DMSO-dy): 6 = 162.31 (-COOH), 154.23, 135.35, 116.53,

116.35, 83.34, 81.66; GCMS m/z (% rel. inten.) 165 (M*, 100).
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3-(4-methoxyphenyl)propiolic acid:

H;CO ———COOH
N/

'H NMR (400 MHz, CDCLy): 6 = 7.41 (d, J = 7.6 Hz, 2H, Ar-H), 7.34 (d, J= 9.1 Hz, 2H,
Ar-H), 3.74 (s, 3H, CH;); '*C NMR (400 MHz, CDCly): § = 160.66(-COOH), 153.57,
133.39, 113.75, 111.10, 84.79, 80.83, 55.40, 40.12, 40.10, 39.76, 39.58, 39.30, 38.99,

38.61; GCMS m/z(% rel. inten.) 176 (M, 100).
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3-p-tolylpropiolic acid:

H,C \ / ——COOH

'H NMR (400 MHz, CDCLy): 6 = 7.46 (d, J = 27.8 Hz, 2H, Ar-H), 7.32 (d, J = 5.8 Hz,
2H, Ar-H), 2.34 (s, 3H, CH;); 3C NMR (400 MHz, CDCly): 6 = 153.54 (-COOH),
140.18, 131.45, 128.42, 115.56, 84.37, 81.15, 40.23, 40.07, 39.77, 39.33, 39.25, 38.87,

38.60, 21.41; GCMS m/z(% rel. inten.) 160 (M, 100).
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4-nitrophenylpropiolic acid:

ON \ / ——  COOH

'H NMR (400 MHz, CDCls): 6 = 8.28 (d, J = 6.8 Hz, 2H, Ar-H), 7.95 (d, J = 8.7 Hz, 2H,
Ar-H); BC NMR (400MHz, CDCLy): § = 153.84 (-COOH), 148.30, 148.18, 133.73,
125.63, 124.04, 85.08, 81.70, 40.12, 39.91, 39.70, 39.50, 39.29, 39.08, 38.87; GCMS

m/z(% rel. inten.) 167 (M, 100).
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'H NMR (400 MHz, CDCls): 6 =13.38 (br, s, 1H), 2.89- 2.55 (m, 1H), 2.26-2.39 (m, 2H),
1.90-2.15 (m, 2H), 1.61-1.18 (m, 6H); '3C NMR (400 MHz, CDCLy): 6= 154.83, 91.72,

74.62,31.91, 28.22, 25.50, 24.56; GCMS m/z(% rel. inten.) 152 (M*, 100).
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3-(trimethylsilyl)propiolic acid:

(@)

% OH
TMS

'H NMR (400 MHz, CDCLy): 6 = 10.75(br, s, 1H), 0.21(s, 9H, CH;Si); 3C NMR (400

MHz, CDCLy): 6= 154.48, 98.81, 53.58, 31.90, 29.67, 29.34, 22.67, 3.52; GCMS m/z(%

rel. inten.) 142 (M*, 100).
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Hept-2-ynoic acid:
COOH

F

'H NMR (400 MHz, DMSO-dy): 5 =13.12 (s, 1H), 2.36 (t, ] = 1.4 Hz, 2H, CH,); 1.46 (p,
J=2.9 Hz, 2H, CH,); 1.36 (h, J = 1.4 Hz, CH,); 0.89 (t, J = 2.2 Hz, 3H, CH;); 3C NMR
(400 MHz, DMSO-dy): 6=154.27, 88.36, 74.20, 29.17, 21.35, 17.34, 13.34; GCMS

m/z(% rel. inten.) 140 (M™, 100).
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Hept-6-en-2-ynoic acid:

COOH

S =z



'H NMR (400 MHz, DMSO-dy): 8=13.12 (s, 1H), 5.87 (dd, J = 3.0 Hz, 1H, CH), 5.08
(dd, J= 1.0 Hz, 2H, CH,), 2.46 (t, ] = 1.2 Hz, 2H, CH,), 2.28 (q, J = 1.0 Hz, 2H, CH,);
13C NMR (400 MHz, DMSO-d,): 6 = 154.24, 136.31, 116.30, 87.68, 74.40, 31.12, 17.34;

GCMS m/z(% rel. inten.) 138 (M, 100).
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