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1. Reaction progress diagram of 2a.
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3.

Optimization of Reaction Conditions #?

Tos
N’N‘H H
{ Additive N-N
O \\ O Solvent, Temp. I Y Q
1a 3a
Entry Solvent Yield of 2a [%]?  Yield of 3a [%] P
1 CHsCN N.R. N.R.
2 DMSO N.R. N.R.
3 THF N.R. N.R.
4 AcOH N.R. N.R.
5 EtOH N.R. (95)4 N.R. (65)°
6 EtOH 73f 388
7 EtOH 471 (97)0 28h (68)i
8 [HDBUJ[OAC] 98 85¢(13)
9 [HDBU][NHS] 95 78¢
10 [HTMG][NHS] 78 63¢
11 [HDBUJ[OACc][NHS] 86 68
12 [HTMG][HDBU][OACc][NHS] 80 58¢

2] Reaction conditions: 1a (0.2 mmol), solvent (2.0 mL), rt., 0.5 h; ™ Isolated yields.[! 95 °C, 12
h.d DBU (1.0 equiv.) additive, r.t., 0.5 h. eI DBU (1.0 equiv.) additive, 95 °C, 12 h. f DBU (1.0
equiv.) additive, 50 °C., 0.5 h.® DBU (1.0 equiv.) additive, 50 °C., 12 h.[ DBU (0.5 equiv.)
additive, rt., 0.5 h. il DBU (2.0 equiv.) additive, 95 °C, 12 h. i 40 °C, 12 h. [HDBU] =
2,3,4,6,7,8,9,10-octahydropyrimido[1,2-alazepin-1-ium, [NHS] = 2,5-dioxopyrrolidin-1-olate,

[HTMG] = bis(dimethylamino)-methaniminium.

Yields of recyclability test.

Run 1 2 3 4 5
Yield (%
2a 95 93 92 88 84
3a 85 82 77 71 72




'H and ¥C NMR spectra of the products.
Figure S1 'H NMR Spectra of Compound of 2a
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Figure S2 3C NMR Spectra of Compound of 2a
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Figure S3'H NMR Spectra of Compound of 2b

=160

¥60°F
y0§
00T
~96'T

3.0

3.5

4.0
Chemical shift (ppm )

Figure S4 3C NMR Spectra of Compound of 2b
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Figure S5 'H NMR Spectra of Compound of 2¢

8€T—

(8
€71y
R.Lf
65°L
PHL

oL
vw.htg
LLL
6LL]

S

— 001

/80T

4.0 3.5 3.0

f1 (ppm)

4.5

Figure S6 3C NMR Spectra of Compound of 2¢
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Figure S7 *H NMR Spectra of Compound of 2d
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Figure S8 3C NMR Spectra of Compound of 2d
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Figure S9 *H NMR Spectra of Compound of 2e
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Figure S10 C NMR Spectra of Compound of 2e
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Figure S11 *H NMR Spectra of Compound of 2f
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Figure S12 3C NMR Spectra of Compound of 2f
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Figure S13 'H NMR Spectra of Compound of 2g
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Figure S14 C NMR Spectra of Compound of 2g
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Figure S15 *H NMR Spectra of Compound of 2h
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Figure S16 *C NMR Spectra of Compound of 2h
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Figure S17 *H NMR Spectra of Compound of 2i
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Figure S18 *C NMR Spectra of Compound of 2i
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Figure S19 'H NMR Spectra of Compound of 2j
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Figure S20 *C NMR Spectra of Compound of 2j
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Figure S21 *H NMR Spectra of Compound of 2k
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Figure S22 C NMR Spectra of Compound of 2k
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Figure S24 C NMR Spectra of Compound of 2I
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Figure S25 *H NMR Spectra of Compound of 2m
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Figure S26 *C NMR Spectra of Compound of 2m
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Figure S27 *H NMR Spectra of Compound of 2n
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Figure S28 *C NMR Spectra of Compound of 2n
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Figure S29 *H NMR Spectra of Compound of 20
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Figure S30 C NMR Spectra of Compound of 20
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Figure S31 *H NMR Spectra of Compound of 2p
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Figure S32 C NMR Spectra of Compound of 2p
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Figure S33 *H NMR Spectra of Compound of 3a
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Figure S34 C NMR Spectra of Compound of 3a
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Figure S35 *H NMR Spectra of Compound of 3b
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Figure S36 *C NMR Spectra of Compound of 3b
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Figure S37 *H NMR Spectra of Compound of 3¢
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Figure S38 *C NMR Spectra of Compound of 3¢
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Figure S39 'H NMR Spectra of Compound of 3d
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Figure S40 C NMR Spectra of Compound of 3d

06'8¢€
Ir6e
TE6€E
€5°6€
vL6E
S6'6€
9T'0F

LE66—

-10

130 120 110 100 90 80 70 60 50 40 30 20 10
Chemical shift (ppm )

140

160

170

23



Figure S41 *H NMR Spectra of Compound of 3e
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Figure S42 3C NMR Spectra of Compound of 3e
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Figure S43 *H NMR Spectra of Compound of 3f
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Figure S44 3C NMR Spectra of Compound of 3f
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Figure S45 'H NMR Spectra of Compoun
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Figure S46 C NMR Spectra of Compound of 3g
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Figure S47 *H NMR Spectra of Compound of 3h
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Figure S48 C NMR Spectra of Compound of 3h
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Figure S49 *H NMR Spectra of Compound of 3i
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Figure S50 *C NMR Spectra of Compound of 3i
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Figure S51 *H NMR Spectra of Compound of 3j
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Figure S52 C NMR Spectra of Compound of 3j
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Figure S53 *H NMR Spectra of Compound of 3k
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Figure S54 C NMR Spectra of Compound of 3k
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Figure S55 *H NMR Spectra of Compound of 3l
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Figure S56 *C NMR Spectra of Compound of 3l
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Figure S57 *H NMR Spectra of Compou
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Figure S58 *C NMR Spectra of Compound of 3m
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Figure S59 'H NMR Spectra of Compound of 3n
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Figure S60 *C NMR Spectra of Compound of 3n
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