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Figure S1 'H & *C NMR Spectra of compound 3a
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Figure S2 'H & *C NMR Spectra of compound 3b
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Figure S3 'H & *C NMR Spectra of compound 3¢
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Figure S4 'H & ¥C NMR Spectra of compound 3d
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Figure S5 'H & *C NMR Spectra of compound 3e
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Figure S6 'H & *C NMR Spectra of compound 3f
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Figure S7 *H & *C NMR Spectra of compound 3g
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Figure S8 'H & ¥C NMR Spectra of compound 3h
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Figure S9 'H & *C NMR Spectra of compound 3i
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Figure S10a 'H & *C NMR Spectra of compound 3ja (mixed with 3jb Z-isomer)
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Figure S10b *H & 3C NMR Spectra of compound 3jb (Z-isomer)
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Figure S10c *H & 3C NMR Spectra of compound 3jb (E-isomer)
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Figure S11 'H & *C NMR Spectra of compound 3k
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Figure S12 'H & *C NMR Spectra of compound 3l
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Figure S13 'H & C NMR Spectra of compound 3m
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Figure S14 'H & *C NMR Spectra of compound 3n
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Figure S16a 'H & *C NMR Spectra of compound 5ba
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Figure S16b 'H & *C NMR Spectra of compound 5bb
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Figure S17b *H & *C NMR Spectra of compound 5cb

23



3632

—2.250

1562

T T "
EEET ] 2
2oEs E 5
| | : : . | | : : | | : : | : : :
9.0 85 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
1 (ppm)
= s3 o iy = =
= $F L IS = 2 =
£ i3 ] = e & = g
1 ER el oy 1
1 ] 1
1 L | | ‘ L
. Bohed L LA L B o b n
: | | : : : | | : : ‘ : | | : : : : | |
190 1so0 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 0
f1 (ppm)

Figure S18a 'H & *3C NMR Spectra of compound 5da

24



=3 626
—2.499

me

FsC O (5db)

me

O CF,

L

T, Y T T
2285 o 2
+ S mo ™ =
T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 5.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
=
3 2 5 o ES
1
1
'
1 1
| L Lall
et ool bbb L s J |
i e U f
190 180 170 160 150 140 130 120 110 100 an 80 70 60 50 40 30 20 10
1 (ppm)

Figure S18b 'H & 3C NMR Spectra of compound 5db

25



T priry T T T T o —-—o o
s R 7
[}
T = T
- E] E 3
9.0 8.5 8.0 7.5 7.0 8.5 6.0 3.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 05 0.0
1 (ppm)
= == 3 z =
5 53 ¥ = T
1
| |
n
1 |
]
D M o P
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 i}

1 (ppm)

Figure S19a 'H & *C NMR Spectra of compound 5ea
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High Resolution Mass Spectra
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In Situ LCMS Chromatograms and Mass Spectra

After 1hour of reaction with catalyst (mol%) and acetylacetone
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After 45 minutes of alkyne addition on the above reaction mixture (catalyst+acetylacetone+toluene)
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LCMS data after 4h of reaction mixture
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LCMS data of catalyst (mol%) and methyl acetoacetate reaction mixture in toluene after 1h
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After 1h of alkyne addition; LCMS of catalyst and methyl acetoacetate and phenylacetylene reaction
mixture in toluene
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After 3h of alkyne addition; LCMS of catalyst and methyl acetoacetate and phenylacetylene reaction
mixture in toluene
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After 16h of alkyne addition LCMS of catalyst (mol%) and methyl acetoacetate and phenylacetylene

reaction mixture in toluene
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