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1 Materials

The natural pigment chlorophyll we used was purchased from Tokyo Chemical Industry (TCI,
Product No. C0780). This is a mixture powder of chlorophyll, lactose and dry gum arabic
(according to the product description the additives lactose and dry gum arabic are added to
improve the dispersion of chlorophyll in water if a solution is prepared). In this chlorophyll
reagent, the mass percentage of total chlorophyll from plants is ca. 0.5% (according to the product
description). We determined the total chlorophyll content in this reagent, and found that it is
0.52% (mass percentage) by measuring the absorbance of chlorophyll at 663 nm and 645 nm in
80% acetone solution.' The brand of fluorescent lamp is Philips. Unless otherwise noted, all

reagents were purchased from commercial suppliers and used without further purification.

2 Analytical Methods

Reactions were monitored by thin-layer chromatography (TLC) using UV light and vanillic
aldehyde as visualizing agents. Flash column chromatography was performed using 200-300 mesh
silica gel at increased pressure. 'H NMR and ?C NMR spectra were recorded on 600 MHz NMR.
Chemical shifts were reported in ppm from TMS with the solvent resonance as the internal
standard. Data were reported as follows: chemical shifts () in ppm, coupling constants (J) in Hz,
and solvent (CDCIl; and DMSO-dg). Light absorbance was determined by UV-VIS
spectrophotometer. High-resolution mass spectra were obtained on mass spectrometer by using

ESI-TOF. Melting points were taken on a melting point apparatus and were uncorrected.

3 Extra information for optimization of reaction conditions

Table S1. Screening of molar ratio, solvent volume and wattage of lamp and time-course

investigation®
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CH,

0)
N
Chlorophyll H,C H o
Hye N CH, = a N
CH;
la 2a 3a
Entry Molar ratio DMF (mL) Wattage of lamp (W) Time (h) Yield (3a) % °
(1a:2a)

1 1:1 1.0 23 36 51
2 1.5:1 1.0 23 36 66
3 2:1 1.0 23 36 80
4 2.5:1 1.0 23 36 67
5 1:1.5 1.0 23 36 57
6 1:2 1.0 23 36 59
7 2:1 0.5 23 36 47
8 2:1 1.5 23 36 82
9 2:1 2.0 23 36 89
10 2:1 2.5 23 36 79
11 2:1 2.0 5 36 55
12 2:1 2.0 12 36 78
13 2:1 2.0 32 36 66
14 2:1 2.0 45 36 69
15 2:1 2.0 23 4 5
16 2:1 2.0 23 8 10
17 2:1 2.0 23 12 47
18 2:1 2.0 23 18 58
19 2:1 2.0 23 24 70
20 2:1 2.0 23 48 97

#Reaction conditions: A mixture of 1a (0.25-0.63 mmol), 2a (0.25-0.50 mmol), 0.16 mg of chlorophyll (30 mg of
chlorophyll powder preparation, in which total chlorophyll content is 0.52%) in DMF (0.5-2.5 mL) was irradiated
with a fluorescent lamp (5 W-45 W) for 4-48 h.

®Yield of the isolated product after silica gel chromatography.
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4 UV-visible absorption of chlorophyll, gum arabic and lactose

Figure S1. UV-visible absorption of chlorophyll

Figure S2. UV-visible absorption of gum arabic
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Figure S3. UV-visible absorption of lactose
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5 '"H NMR, "*C NMR, and HRMS spectra of the products

3a-'H NMR
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3b-'"H NMR
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3¢-'"H NMR
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3d-'"H NMR
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3e-'H NMR
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3f-'"H NMR
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3g-"H NMR
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3h-'"H NMR
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3i-'H NMR
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3j-'"H NMR
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3k-'"H NMR
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31-'H NMR
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3n-'"H NMR
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3p-'"HNMR
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3v-'H NMR
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3w-'"H NMR
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3x-'H NMR
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3y-'H NMR
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HRMS of new compounds

HRMS-3¢

GZ-2 26 (0.482) AM (Cen 4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:28)
100+ 281.1264 2.77e3

2591424

318.3008

231.1136

1 L 1 L A m
150 175 200 225 250 275 300 325 350 375 400 425 450 475
HRMS-3d

GZ-1 49 (0.906) AM (Cen 4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:76)

100+ 309.1582 2.33e3
315.1702
Faa
287.1734
318.2976
37.3300 325.1291
301.1450 326.1414 353263\2‘ 362.f21s
% P | RASAL VAL RASA) LA bl 1 174
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HRMS-3g

GZ-1216(0.298) AM (Cen 4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:17)

1001 229.0127 1.70e3
217.0976
239.0813
=]
156.9894
249.1040
251.0867
miz
120 140 160 180 200 220 240

HRMS-3i

GZ-13-13 (0.056) AM (Cen,4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2¢x3.00); Cm (1:8)

100+ 267.1107 044
2231244
=
283.0834
245.1287
285.0954
158.0574 211.1239 L\ 318.2987
0 ol Rl nll JJ 1fJ |
91 3 P L B B P ey

125 150 175 200 225 250 275 300 325 350 375 400 425
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HRMS-3m

GZ-5 10 (0.186) AM (Cen 4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:44)
1001 235.0884 775

207.0930 2%.0926

263.0826

218.2099

149.0214

o
140 150 160 170 180 190 200 210 220 230 240 250 260

HRMS-3n

GZ-6 18 (0.334) AM (Cen,4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:21)
1001 2491036  1.19e3

250.1074
236.0887

157.0946 190.0670
164.0844 :
140.0655 221.1108 259.1439
&wwwww miz

120 140 160 180 200 220 240 260
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HRMS-30

GZ-7 13 (0.242) AM (Cen 4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:25)
2631193, 1.82e3

100
=
171.1147 264.1266
249.1072
164.0882
190.0699 235.1011 265.1298
- L al 1 l oo | X INT mz
R B B B e L e B RS R e A
120 140 160 180 200 220 240 260
HRMS-3p

GZ-8 1(0.019) AM (Cen,4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2¢x3.00); Cm (1:31)

100+ 347.1170 1.83e3
325.1344
2]
348.1238
> 363.0927
326.1402
3183044 |7
381.2998
296.2603301.1465

0- mz
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HRMS-3r

GZ-9-ESI- 42(0.783) AM (Cen,4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2¢x3.00); Cm (1:48)

1001 249.0428 2.06e3
O
NI
H
Cl (0]
= H
‘f 251.0409
CH;
175.0344 227.1975 293.1181
0 miz
180 200 220 240 260 280 300
HRMS-3t
GZ-104 (0.075) AM (Cen 4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:18)
279.0901 3.06e3
1007
263.1198
o
281.0891
249.1055 325.1304
353.2682 331 2995

0- mz
160 180 200 220 240 260 280 300 320 340 360 380 400
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HRMS-3u

GZ-1132(0.595) AM (Cen,4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:32)
1001 363.0876 1.42e3

362.3260
N

341.1049 3050067

HRMS-3x

GZ-3 9(0.168) AM (Cen,4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2¢3.00); Cm (1:19)

100 345.021 1.31e3
Eae
362.3268
340.2823 3629977 381.2952
63,3204 3'843)96 406.3514
335.1671 I J 423.2094
8 W ol 1 1 R 1O 1 TR [ S

VIO PR mz
et } ety e prr b e e e
330 340 350 360 370 380 390 400 410 420
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HRMS-3y

GZ-4 25 (0.464) AM (Cen,4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:32)
1001 373.0525375.0509 1.69e3

O :
N
H
Br O
i
| .
& P
T
353.0692 389.02860 | 202
%2.3271 381.2971
3542695 | 3433294 3822982 | | 382.0292
oLt L (s .!.e,s.('..l,-....l bt

345 350 355 360 365 370 375 380 385 390 395 400
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