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1. Initial attempts in investigation of isocyanoacetates and 3-(1-alkynyl)-chromones

Table S1: Initial attempts in investigation of isocyanoacetates and 3-(1-alkynyl)-chromones?*

Entry Condition Results
1 Ag,0, EgN, 1t NR, Substrate Recovered
2 DMF, DBU, AgOTf, Sc(OTf);, 50°C Messy
3 DMF, CuCl, Cs,COs3, Ar, 100°C Messy
4 CH;CN, CuCl, Ar, 50°C Furocoumarin A®
5 MeCN, CuCl, Cs,COs, Ar, 50°C 3a
6 MeCN, CuCl, Cs,COs, Ar, 1t 3a
7 MeCN, CuCl, Cs,COs, Ar, reflux 3a
8 NMP, Ag,0, K,CO;, MW, 130°C Messy
9 NMP, AgOAc, K,CO;, MW, 130°C 2a+3a

aThe reaction were carried out with combinations of 0.1 eq base and 0.01 eq transition metal salt.
bThe furocoumarin compound was found in the experiment following the route in this literature:
(1) G. Cheng, Y. Hu. Chem. Commun. 2007, 31, 3285-3287

Figure S1: Stucture of Furocoumarin A
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2.NMR Spectra
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Figure S2: 'H NMR Spectrum of Compound 1b(400 MHz, CDCl3)
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Figure S3: 13C NMR Spectrum of Compound 1b(125 MHz, CDCl3)
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Figure S5: 13C NMR Spectrum of Compound 1n(125 MHz, CDCl3)
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Figure S6: '"H NMR Spectrum of Compound 2a(400 MHz, CDCls)
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Figure S7: 3C NMR Spectrum of Compound 2a(125 MHz, CDCls)
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Figure S8: 'H NMR Spectrum of Compound 2b(500 MHz, CDCl3)
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Figure S9: 13C NMR Spectrum of Compound 2b(125 MHz, CDCl3)
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Figure S10: 'H NMR Spectrum of Compound 2¢(600 MHz, CDCl3)
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Figure S11: 13C NMR Spectrum of Compound 2¢(150 MHz, CDCl;)

160

T
70

T T
190 180 1

T
200

)

S7



||J vM
GLEL—
lo M
1
- Q
1z U - B
671 =20°€ B
e/ e S :
& 6668
L Bl
= 09511
J W 0€' LI
Lo ¥9'0ZL
T8 sl
. T el
B A
N goggl
s 2 sz
S 1052
vTy l= g, s6sel
TA s ~ o7l . & e6s
T4y ‘|J : .E O 919z
6T =2 O e
© 5 vooel
5 g STOEl
voL S orle
902 - B L0Zel
62, i g oceetf o
gL . T
€€ Mz 9EVEL] ©
vyl m SB'8EL \_J
9v' /] Lo 9Z551-2 7N o
49 4 E.mﬁWFN 55
i o o
V'L - So0L|s T bEERLS
952 Lol .. 0zsol O O 3
\.m‘h _..._.u._..“ g #00L| u L0VLL—
il = foel” @ o= o
B - i _ 5]
BT o weE 5 O
@QL Lz 3% ool 2
Ll =
Ra%et |
108} L2
808 o o
v1'8 Lo
2O \
118

0 -10

10

60

80

T
90

T
100

][U
Figure S13: 'H NMR Spectrum of Compound 2d(125 MHz, Acetone-dj)
S8

T
9

1

130

T
110

T
3

1

T
160

T
170

180

T
190

T
200

9

T
210

T
220

T
230




Lt
mm._.w
sl

06°€
6z
LEPY
ey
Sev
60,

—, =l0€

OEP
Z15
6ZL
[
1€
6EL
WL
SvL
S¥L
vl
co'L
S9°L
1921
192
69°L
692
6Ly i
mﬁw mz

162
162 N\f
aze]
0£'8 o
08 =g

(o]
ze'8 O O “

e o 5

~00'€

SR e e e
oo

A P
OO0+ ON =™ —

T

T
10.0

-1L.0

0.0 -0.¢

5

0.

]

9.5

£1 (ppm)

Figure S14: '"H NMR Spectrum of Compound 2e(400 MHz, CDCl3)
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Figure S15: 13C NMR Spectrum of Compound 2e(125 MHz, CDCl;)
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Figure S17: 3C NMR Spectrum of Compound 2f(125 MHz, CDCl;)
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Figure S18: 'H NMR Spectrum of Compound 2g(400 MHz, CDCl;)
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Figure S19: 3C NMR Spectrum of Compound 2g(150 MHz, CDCl5)
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Figure S20: 'H NMR Spectrum of Compound 2h(400 MHz, CDCl5)
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Figure S21: 13C NMR Spectrum of Compound 2h(125 MHz, CDCl;)
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Figure S23: 3C NMR Spectrum of Compound 2i(125 MHz, CDCls)
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Figure S24: 'H NMR Spectrum of Compound 2j(400 MHz, DMSO-dy)
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Figure S25: 13C NMR Spectrum of Compound 2j(150 MHz, 1:20 v/v CD;0D in DMSO-dy)
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Figure S26: 'H NMR Spectrum of Compound 2k(600 MHz, DMSO-dj)
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Figure S27: 13C NMR Spectrum of Compound 2k(150 MHz, DMSO-dj)

130

150

170

20

S15



621
0E'L
40

=l

cm.M/

=c0'e

Il

9Ty

ey~
Nm‘v\

0z'.
zTl
£TL
vzl
ST
9zL
8y L
67 L
052 k
rA9R

v5L
¥5L
552
152
652
997/
99°L
VLl
181
88°L
sz'g

=e0e

- FE0T

750G}

=Z0'
2001
oL

|

=00

T

0.0

T
6.0

-0.5

6.

e

f1 (ppm)

'H NMR Spectrum of Compound 21(400 MHz, CDCls)

Figure S28

ceErl— —_——

96'65—
99'09—

S.G0L

GBYLL ]
126k
£56LL
os’Lzl
65ZCL
1972 ”
eLvel
oLozt o =
00621 1
61621 e —
STOELN I ——
mm.oﬂw E——
B EEL

¥5°8€1
96051
GEESL~. P —

S.EQ
/

£€°961
G1¢9l

S8SLL— —

f1 (ppm)

Figure S29: 3C NMR Spectrum of Compound 21(125 MHz, CDCls)
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Figure S30: 'H NMR Spectrum of Compound 2m(400 MHz, DMSO-dy)
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Figure S31: 13C NMR Spectrum of Compound 2m(150 MHz, DMSO-dj)
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Figure S32: 'H NMR Spectrum of Compound 2n(400 MHz, DMSO-d)
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Figure S33: 13C NMR Spectrum of Compound 2n(150 MHz, DMSO-dy)

S18



052
66
or9
179
)
502
502
902
9zL
12
671
gL
sel
oL
11
1€l
181
6L
6L
ov'L
evL
svL
SvL
79/
€9/
v9L
59/
5929

991
19'0
oce
48]
[45%:]
ree
ves

ST A

Ao

~—g0¢

=10}
=10¢
-10C
s¥0°L

260G
~00'L

=00¢

T
10.

ci

3.0

6.0

6.

9.0 8.5 8.0

5

9.

10,0

5

£1 (ppm)

Figure S34: 'H NMR Spectrum of Compound 4a(500 MHz, CDCl;)
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Figure S37: 3C NMR Spectrum of Compound 4b(150 MHz, CDCl3)

S20

T
110

20

130

T
140

T
0

5

160

T
170

T
180

T
190

T
200

T
210




S
8z M= m
099
09° A
199 m
el ls
] a3
ze'l B =)
€eL — e 2
geil =

(®]

1) = <
s g
sel s o
9c’) < B
€1 =3
181 lo m S 0L
161 g een
8es LE S sl
68L [= = O  6L8LL
oty g 196
or’ ) 5 8Lzl

: 3 o
s EO §
8y ) R 89/¢1
29/ wm M Lv8elt
€9/ z mm‘mw—.M
Yo'l 690EL
g =001[*  HE prvel i
- g %
T SR
99/ - JE0% @» 685k
1924 2 - “ozke @ Lvest
St = =Z0'L S 1T95L

7 o0

; 00k o on
9l G
828 oL ”

: %y S g N
628 D z = T, U -
ze's Z0'L[= LY9LL—
ze'e
z O (4 ¢
ve'8 o o o o
Y @,

30

T
40

T
0

5

T
60

T
0

80 i

90

£1 (ppm)
S21

Figure S39: 13C NMR Spectrum of Compound 4¢(125 MHz, CDCl;)
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3. X-ray Crystallography data of compound 2i

Compound 2i was recrystallized in mixed solvent of hexane and dichloromethane.
CCDC 1987456 (2i) contains the supplementary crystallographic data for this paper. These data can
be obtained free of charge from The Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data request/cif

Table S2 Crystal refinement data of compound 2i

Empirical formula C,3H,4CIN,Os5
Formula weight 503.94
Temperature/K 110.0
Crystal system tetragonal
Space group P4/n

a/A 26.429(2)
b/A 26.429(2)
c/A 7.8670(7)
o/° 90

pre 90

v/° 90
Volume/A3 5495.1(11)
zZ 8
Pealcg/cm? 1.218
wmm'! 0.177
F(000) 2104.0

Crystal size/mm?

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

0.12 x 0.08 x 0.05
MoKa (A = 0.71073)

4.36 10 50.018
31<h<31,-28<k<27,-9<1<8
18173

4844 [Riy = 0.1201, Ryjgny = 0.1197]
4844/0/328

1.048

R, = 0.0746, wR, = 0.1877

R, =0.1561, wR, = 0.2393
0.57/-0.41
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