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I. Table 1. Detailed Optimization study

Catalyst Additive

Solvent, Temp, Time

Entry. Metal. Additive. Solvent. Temp. (" C) Time (hr.) Yield.(%)

1 Cul - DMF 80 3 10°

2 Ag20 - DMF 80 3 45

3 Ag20 PivOH DMF 80 3 75

4 AgOAc PivOH DMF 80 3 43

5 AgCl PivOH DMF 80 3 Nil

6 AgNO3 PivOH DMF 80 3 Nil

Screening of other metal oxides
6a Zn0 | e DMF 80 3 traces
6b Cu0O | e DMF 80 3 traces
6¢ Cdo | e DMF 80 3 traces
6d PO | e DMF 80 3 No reaction
6e AbOs | e DMF 80 3 No reaction
6f CrfOs | e DMF 80 3 No reaction
69 NO | DMF 80 3 No reaction
6h MnO, | - DMF 80 3 No reaction
6i FeoO3 | e DMF 80 3 No reaction
Optimization with Ag.ONPs

7 Ag>ONPs PivOH DMF 80 3 83

8 Ag20ONPs AcOH DMF 80 3 46

9 Ag20ONPs PivOH DMF 80 24 59

10 Ag20ONPs PivOH DMF 100 3 90

1 Ag>ONPs PivOH DMF 120 3 95

12 Ag>,ONPs PivOH DMF 130 3 88

13 Ag20ONPs PivOH DMF 120 1.5 88

14 Ag20ONPs PivOH DMF 120 2 88

Screening of Solvents

15. Ag>ONPs PivOH DMSO 80 3 55

16 Ag2ONPs PivOH O-xylene 80 3 17

17. Ag20NPs PivOH Toluene 80 3 25

18. Ag20NPs PivOH DCE 80 3 30

19. Ag20ONPs PivOH 1,4-Dioxane 80 3 27
20. Ag20ONPs PivOH PEG 80 3 No Reaction
21. Ag20ONPs PivOH H20 80 3 No Reaction

Screening of basic additives
22. Ag20NPs Na,CO3 DMF 80 3 No reaction
23. Ag20ONPs Cs2COs DMF 80 3 No reaction
24. Ag20ONPs NaOH DMF 80 3 No reaction
25. Ag20ONPs 1,10-phenanthroline DMF 80 3 No reaction
Catalytic loading of Ag2ONPs (in equiv.)

26. 0.2 DMF PivOH 80 3 8
27. 0.5 DMF PivOH 80 3 20
28. 0.75 DMF PivOH 80 3 56
29. 1 DMF PivOH 80 3 83
30. | ememee- DMF PivOH 80 3 No Reaction




IL. '"H NMR and C NMR Spectral Data of all synthesized compounds 11-21.
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Figure 1: "H-NMR spectral data of 11a.
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Figure 2: *C-NMR spectral data of 11a.
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Figure 3: "H-NMR spectral data 11b.
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Figure 4: *C-NMRspectral data of 11b.
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Figure 5: "H-NMR spectral data of 11c.
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Figure 6: ?C-NMR spectral data of 11c.
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Figure 7: "H-NMR spectral data of 11d.
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Figure 8: ?C-NMR spectral data of 11d.
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Figure 9: "H-NMR spectral data of 11e.
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Figure 10: *C-NMR spectral data of 11e.
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Figure 12: C-NMR spectral data of 12a.

T
150

T
160

T
170



oy
ZBSEL
TREL
SUEL
LSLEL
12194
BZESL
S9ELL
60bL'L
00SL°L
64SL°L
BETB'L
8418
LVER'L
SBEBL
LE50'8
5950'8-

ol

=10'1

A0z
£ C0'T
=002
=001
F 001

0.0

05

1.0

15

20

3.0 25

35

4.0

45

I 7.'5 7.ID 6.5 6.0 55 5.0
Figure 13: "H-NMR spectral data of 12b.
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Figure 14: *C-NMR spectral data of 12b.
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Figure 15: "H-NMR spectral data of 12c.
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Figure 16: C-NMR spectral data of 12c.
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Figure 17: "H-NMR spectral data of 12d.
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Figure 18: ’C-NMR spectral data of 12d.
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Figure 20: >C-NMR spectral data of 13a.
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Figure 21: "H-NMR spectral data of 13b.
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Figure 22: C-NMR spectral data of 13b.
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Figure 23: '"H-NMR spectral data of 13c.
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Figure 24: ?C-NMR spectral data of 13c.
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Figure 25: "H-NMR spectral data of 13d.
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Figure 26: *C-NMR spectral data of 13d.
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Figure 27: '"H-NMR spectral data of 14a.
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Figure 28: >C-NMR spectral data of 14a.
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Figure 29: "H-NMR spectral data of 14b.
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Figure 30: *C-NMR spectral data of 14b.
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Figure 31: "H-NMR spectral data of 15a.

T
6.0

T
.5

6.

0

7

75

10'C
'T
x4

10T

T
8.0

66°S5—

€507~
98°901-"

81121
aver
B.mu%
91821
€8'82T—
6'6217
WEET
ZLEET

89 I—

P 19T—

STL9T—

I
T
170

1‘;0 1;0 150 1;0 l(I]O 90
Figure 32: *C-NMR spectral data of 15a.
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Figure 33: "H-NMR spectral data of 15b.
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Figure 34: ?C-NMR spectral data of 15b.
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Figure 37: "H-NMR spectral data of 16b.
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Figure 38: *C-NMR spectral data of 16b.

T
170

T
180

21



0806'97
(AYHS
012T¢A
S9ETL
10024
0EZELA
LTE'L
019€74A
TPIb'Lq
041
THEP'LA
TLEV'LA
9595°Z
BEBS'LH
CED9'LA
PLEL LS
ESSLL|
ESLLLA

n
i)

~

_r
[ o

— Lml
&.mmuo

o
10T
=-66'0
=00'T
3660
H:c.a
— 660

9.0

0.0 0.5

0.5

1.0

1.5

35 3.0 25 2.0

4.0

5.0 45

55

0 75 7.0 6.5 6.0
Figure 39: "H-NMR spectral data of 17a.
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Figure 40: *C-NMR spectral data of 17a.
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Figure 41: "H-NMR spectral data of 17b.
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Figure 42: ?C-NMR spectral data of 17b.
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Figure 43: "H-NMR spectral data of 17c.
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Figure 45: "H-NMR spectral data of 18a.
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Figure 46: >*C-NMR spectral data of 18a.
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Figure 47: "H-NMR spectral data of 18b.
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Figure 48: ’C-NMR spectral data of 18b.
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Figure 49: "H-NMR spectral data of 18c.
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Figure 50: *C-NMR spectral data of 18c.
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Figure 51: "H-NMR spectral data of 19a.
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Figure 52: >C-NMR spectral data of 19a.
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Figure 53: "H-NMR spectral data of 19b.
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Figure 54: C-NMR spectral data of 19b.
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Figure 55: "H-NMR spectral data of 20a.
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Figure 56: *C-NMR spectral data of 20a.
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Figure 57: "H-NMR spectral data of 20b.
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Figure 58: *C-NMR spectral data of 20b.

T
160

T
170

31



99190
8290
PEES'D
0090
890

1588
61660
e
0t

T6E0T
£150'T
9650'C
91L0'C
v080°C
6€80'C
60T
50T
L80T°T
SaTT
€61

10£0'S~,
8560'6~"

SLEVL
LBEV'L
e e
TSV
YLy
90€S"ZA
9ZES'LA
206547
125674
1119°¢H
BET9LAE
Z6L9°LA
11€9°2
L899 ﬁ

L aa

9159/
P098'-
§298'¢-
PO
66(8'L1
6188
0488

T
-0.5

0.0

0.5

=00

1.0

=661

15

20

E66'0

T T T
35 30 25

4.0

4.5

5.0

60

5.5

Figure 59: "H-NMR spectral data of 21a.
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Figure 60: >*C-NMR spectral data of 21a.
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Figure 61: "H-NMR spectral data of 21b.
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Figure 62: *C-NMR spectral data of 21b.
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Figure 63: "H-NMR spectral data of 21c.
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Figure 64: ?C-NMR spectral data of 21c.
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