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Methyl 3-(4-hydroxy-2-oxo-2H-chromen-3-yl)-3-(4-0xo-4H-chromen-3- yl)propanoate (5a)
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Methyl 3-(4-hydroxy-2-oxo-2H-chromen-3-yl)-3-(4-0xo-4H-chromen-3- yl)propanoate (5a)
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'H NMR (300 MHz, DMSO-dg)



Methyl 3-(4-hydroxy-2-oxo-2H-chromen-3-yl)-3-(4-0xo-4H-chromen-3- yl)propanoate (5a)
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BC NMR (75 MHz, DMSO-dg)




Methyl 3-(4-hydroxy-2-oxo-2H-chromen-3-yl)-3-(4-0xo-4H-chromen-3- yl)propanoate (5a)

Intens, icr1 4485_000007.d: +MS
X100
20 393.09715
Intens.
x106 404.21774
1.5
807.16877 45217071
8 431.05309
1.04
415.07912
3T.1277
051 47223338
6.
0 | l l .'.M |||. Ls 'lh Illl ] . |
RERE 375 400 425 450 475 500 525 550 575 miz
Meas. m/z  Formula miz err [mDa] er[ppm] mSigma rdb N-Rule e Conf
383.09716 C22H1707 393.09688 0.3 0.7 243 145 ok even
C23H13N403 393.09822 1.1 27 298 195 ok even
4 41507912 C20H11NGQS 415.07854 06 -1.4 248 185 ok even
C22H16NaO7 41507862 0.3 0.7 267 145 ok even
C21H7N100 41507988 08 1.8 330 235 ok even
C23H12N4NaQ3 41508016 10 25 351 195 ok even
o4 393.09715
494.21774
1239.19033
242.88026 l l\ L 105554405 J L l 1607.31406
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methyl 3-(6-bromo-4-oxo-4H-chromen-3-yl)-3-(4-hydroxy-2-oxo-2H-chromen-3-yl) propanoate (5b)
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methyl 3-(6-bromo-4-oxo-4H-chromen-3-yl)-3-(4-hydroxy-2-oxo-2H-chromen-3-yl)propanoate (5b)
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'H NMR (300 MHz, DMSO-ds)



methyl 3-(6-bromo-4-oxo-4H-chromen-3-yl)-3-(4-hydroxy-2-oxo-2H-chromen-3-yl) propanoate (5b)
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3C NMR (75 MHz, DMSO-ds)



methyl 3-(6-bromo-4-oxo-4H-chromen-3-yl)-3-(4-hydroxy-2-oxo-2H-chromen-3-yl) propanoate (5b)

Intarg, Tr14764_000001-0: +H|
A0
471.00735
10
08 51096126
08
o4 494.98735
52692474
Intens. 02
X107
599.07004
0.0 1 LL 1 L
430 440 450 480 80 520 si0 €0 580 600 iz
471.00736 Meas. m/iz  Formula m/z err[mDa] err[ppm] mS3igma rdb N-Ruls & Conf
47100735 G22H16G 7 *T9Br 47100758 0.0 0.1 250 145 ok oven
Br €21 H10N 702 *79Br 47100738 0.0 0.1 255 200 ok odd
1.04 GZIH5NSOY 47100818 0.8 1.7 258 220 ok odd
C29H12NO~B1Br 47100753 03 06 520 240 ok odd
C35H30A 47100787 03 07 855 345 ok even
C27H10N 4 481Br 47100629 11 23 1438 245 ok evan
G24H3ANSOE £71.01088 0.1 0.2 1652 265 ok even
C26H14C 4 "B1Br 47100485 €1 02 171.7 185 ok aven
C33HN3O2 £71.00632 1.0 2.2 1758 350 ok odd
0.8 C23H7N2010 47100952 02 04 5002 215 ok even
964.98721 C30H3NZOE 47100385 o1 ©2 5120 305 ok even
C38HN 47101035 6 43 5244 390 ok odd
G 25H14 N O4 79Br 47101007 04 08 5713 180 ok odd
C22HNIOS 47100952 €2 04 5726 270 ok odd
G23H12N40 3798 47100873 1.0 2.1 5757 185 ok even
C24H12N3035"81Br 47100355 1 02 6177 200 ok
0.6 47300530 C2ZZH21N2+4788r"BIBr  473.00455 07 1.8 1.5 125 ok even
C22H16 07 "81Br 47300535 00 0.1 124 145 ok aven
G21 H10N70 2 *81Br 473.00534 0.0 0.1 167 200 ok odd
C28H12N 02 "758r 47300458 €7 15 423 230 ok odd
CZTHNEO4 473,00638 o1 02 470 305 ok even
C26H5Nz208 47300404 1.0 22 1002 255 ok even
C24H3N507 47300270 0.3 0.6 1014 250 ok odd
0.4 C26H 10 N 40 r7eBr 473,00325 c3 05 1248 215 ok sven
C3BHO 47300213 05 1. 1456 385 ok even
C24 HB N 7 479Br 47300191 02 05 2380 240 ok odd
G 25 H 14 0 5 ~78Br 47300181 02 05 2440 185 ok even
C31H506 47300806 04 03 4710 285 ok even
C20H3N3O5 47300672 €8 20 4748 300 ok odd
C25H14NO4"81Br 47300808 04 08 5700 190 ok odd
0.2 G23H12N 403 81Br 473,00888 1.0 2.1 5746 195 ok even
338.34174
242 38423 \ 67567655 19287176 1486.92553
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ethyl 3-(4-hydroxy-2-oxo-2H-chromen-3-yl)-3-(4-oxo-4H-chromen-3-yl) propanoate (5¢)
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ethyl 3-(4-hydroxy-2-oxo-2H-chromen-3-yl)-3-(4-oxo0-4H-chromen-3-yl)propanoate (5¢)
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'H NMR (300 MHz, DMSO-dg)



ethyl 3-(4-hydroxy-2-oxo-2H-chromen-3-yl)-3-(4-oxo0-4H-chromen-3-yl)propanoate (5¢)
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BC NMR (75 MHz, DMSO-dg)




ethyl 3-(4-hydroxy-2-oxo-2H-chromen-3-yl)-3-(4-oxo0-4H-chromen-3-yl)propanoate (5¢)

Intens.
o7

2.0

0.5

0.0-

407.11311

Irtens. ior14485_000001.d. +MS|
X108
5 407.11311
4
3 4g6.18683 50823393
2
44506919
83520081 !
g 56455163
l ) . N n i |‘ \l bl . .E l L L
300 350 400 as0 500 550 miz
Meas. m/z  Formula miz err[mBa] err[ppm] mSlgma wb N-Rule e Conf
407.11311 C23H1807 407.11253 06 14 4839 145 ok even
C24H15N4G3 407.11387 08 18 §237 165 ok aven
429.09521 CBH2IN4AC18 429.00471 05 1.2 852 05 ok even
CBH14N1ZNaOg 420.09408 02 0.6 %4 75 ok aven
CEHINIBOS 429.09470 05 1.2 785 115 ok even
COHITNBO 12 429,09604 08 19 782 55 ok even
C7H5N2202 429.09603 08 19 908 165 ok even
G23H1BNaQ7 429.00447 07 7 1263 145 ok even
C22HIN10O 42909553 03 07 1600 235 ok even
GP4H14N4NaQ3  429.09581 06 14 1803 195 ok even
44506918 C11HIZN4O15  445.06849 07 15 725 55 ok even
CBH1LKN1208 44508891 03 08 803 75 ok even
C9HEN18O5 445.05848 07 16 954 165 ok even
C12ZH1INSO11 44506983 6 1.4 %5 105 ok even
C10HN220 445.06982 6 1.4 1097 215 ok even
C28H18KO? 44606841 08 -1.8 1377 145 ok aven
C24H14KN403 44508975 08 1.3 1430 195 ok even
C25H5N10 445.05932 21 0.3 1793 285 ok even
1281.23762
508.23383
1047.73206
l L J l 1679.35016
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ethyl 3-(6-chloro-4-oxo-4H-chromen-3-yl)-3-(4-hydroxy-2-0xo-2H-chromen-3-yl)propanoate (5d)
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ethyl 3-(6-chloro-4-oxo-4H-chromen-3-yl)-3-(4-hydroxy-2-0xo-2H-chromen-3-yl)propanoate (5d)
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'H NMR (300 MHz, DMSO-dg)



ethyl 3-(6-chloro-4-oxo-4H-chromen-3-yl)-3-(4-hydroxy-2-0xo-2H-chromen-3-yl)propanoate (5d)
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B3C NMR (75 MHz, DMSO-dg)



ethyl 3-(6-chloro-4-oxo-4H-chromen-3-yl)-3-(4-hydroxy-2-oxo0-2H-chromen-3-yl)propanoate (5d)

|"te1%57-, 441.07430 icr14716_000001.d: +M3|
X
501 49499367
Inkens, 441.07430 1.50
X
1504 1.25- 479.03026
1.00+ 463.05620
1.259
0.75
527.02014
1.001 0.501
573.00824
0.254
0.754
[91.28516 ” |
0.00 | - L —_- . i N | L. I . [T || . ;
400 450 475 500 525 550 575 600 miz
0.501 Meas. m/z Formula m/z ermr[mDa] err[ppm] mSigma rdb N-Rule e Conf
) 44107430 C23H18CIO7 441.07356 0.7 1.7 242 145 ok even
463.0563¢ C23H17CINaQ7  463.05550 0.8 1.7 312 145 ok even
479.03026 C23H17CIKO7 478.02944 -0.8 -1.7 479 145 ok even
0.25
274.27452 903.12270
Y SRR W NPT 1| Y 11 ¥ VUM N YWE— — . .
250 500 750 1000 1250 1500 1750 2000 2250 miz

HR-Mass (ESI)



ethyl 3-(6-bromo-4-o0xo-4H-chromen-3-yl)-3-(4-hydroxy-2-oxo-2H-chromen-3-yl)propanoate (5€)
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ethyl 3-(6-bromo-4-oxo-4H-chromen-3-yl)-3-(4-hydroxy-2-oxo-2H-chromen-3-yl)propanoate (5e)
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'H NMR (300 MHz, DMSO-d;)



ethyl 3-(6-bromo-4-o0xo-4H-chromen-3-yl)-3-(4-hydroxy-2-oxo-2H-chromen-3-yl)propanoate (5€)
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3C NMR (75 MHz, DMSO-ds)



ethyl 3-(6-bromo-4-o0xo-4H-chromen-3-yl)-3-(4-hydroxy-2-oxo-2H-chromen-3-yl)propanoate (5€)

Intens, 487.02185 icr14715_000001.d: +MS|
xo?
Intens.
it 487.02185 508.00385 52497783
15
1.5
1.0
538.94368
05
1.0
0.0 " | 8 I N ) . N H W . ! 'l_.lvl L ! I TR a——
430 490 500 510 520 530 540 550 miz
05 Meas. m/z  Formula méz e [mDa] err [ppm] mSigma rdb N-Rule e Cont
: 48502384 C23H18BrO7 485.02304 -0.8 -1.6 183 145 ok even
507.00580 C23H17BrNaO7 507.00499 0.8 16 254 145 ok even
52297981 C23H17BrKO7 522.97892 -0.9 1.7 361 145 ok even
360.32449
0.0 [ I.l _Ll..l 1 . M . r - . . , " .
250 500 750 1000 1250 1500 1750 2000 2260 miz

HR-Mass (ESI)



propyl 3-(4-hydroxy-2-0x0-2H-chromen-3-yl)-3-(4-0xo-4H-chromen-3-yl)propanoate (5f)
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propyl 3-(4-hydroxy-2-0x0-2H-chromen-3-yl)-3-(4-0xo-4H-chromen-3-yl)propanoate (5f)
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'H NMR (300 MHz, DMSO-dg)



propyl 3-(4-hydroxy-2-0xo0-2H-chromen-3-yl)-3-(4-0xo-4H-chromen-3-yl)propanoate (5f)
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B3C NMR (75 MHz, DMSO-dg)



propyl 3-(4-hydroxy-2-0x0-2H-chromen-3-yl)-3-(4-0xo-4H-chromen-3-yl)propanoate (5f)
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methyl 3-(4-hydroxy-6-methyl-2-oxo-2H-pyran-3-yl)-3-(4-oxo-4H-chromen-3-yl)propanoate (59)
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methyl 3-(4-hydroxy-6-methyl-2-oxo0-2H-pyran-3-yl)-3-(4-oxo0-4H-chromen-3-yl)propanoate (5g)
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'H NMR (300 MHz, DMSO-ds)



methyl 3-(4-hydroxy-6-methyl-2-oxo0-2H-pyran-3-yl)-3-(4-oxo0-4H-chromen-3-yl)propanoate (5g)
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3C NMR (75 MHz, DMSO-ds)
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methyl 3-(4-hydroxy-6-methyl-2-oxo-2H-pyran-3-yl)-3-(4-oxo-4H-chromen-3-yl)propanoate (59)
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HR-Mass (ESI)



ethyl 3-(4-hydroxy-6-methyl-2-oxo-2H-pyran-3-yl)-3-(4-0x0-4H-chromen-3-yl)propanoate (5h)
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ethyl 3-(4-hydroxy-6-methyl-2-oxo-2H-pyran-3-yl)-3-(4-0x0-4H-chromen-3-yl)propanoate (5h)
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'H NMR (300 MHz, DMSO-dg)



ethyl 3-(4-hydroxy-6-methyl-2-oxo-2H-pyran-3-yl)-3-(4-0x0-4H-chromen-3-yl)propanoate (5h)
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B3C NMR (75 MHz, DMSO-dg)



ethyl 3-(4-hydroxy-6-methyl-2-oxo-2H-pyran-3-yl)-3-(4-0x0-4H-chromen-3-yl)propanoate (5h)
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ethyl 3-(6-bromo-4-oxo-4H-chromen-3-yl)-3-(4-hydroxy-2-oxo-2H-chromen-3-yl)propanoate (5i)
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ethyl 3-(6-bromo-4-oxo-4H-chromen-3-yl)-3-(4-hydroxy-2-oxo-2H-chromen-3-yl)propanoate (5i)

Datvias Qe Par ikl
nnnnn g e
§ga%fEy *

ﬂﬂﬂﬂﬂ I = puirition Parraferd
uxR

abs_ Y

Tams LI ]

Pt Rt
LI N LT ]
Pk, P2 i

W W rY B Y

2 = Prdididang Saaet ofd

b o]
i W S W b
A EM
=] ]
e . e
=] L]
L3 LI
‘ £% kit plet parasabern
1 o 1
'-‘ o FHE
b LIS EE]
1\“ l | ra LAY
v 5K pow
: slzigle |2 = slle felE s i e
i £ % s:-:l EE [z |2 @ |2 pving OB pparon
E ]_: r._: ! il e - = r-ild L Wi VT RO B HLAEe

Il"f
i
=
o
=
'

=
o

A

'H NMR (300 MHz, DMSO-dg)



ethyl 3-(6-bromo-4-oxo-4H-chromen-3-yl)-3-(4-hydroxy-2-oxo-2H-chromen-3-yl)propanoate (5i)
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3C NMR (75 MHz, DMSO-ds)



ethyl 3-(6-bromo-4-oxo-4H-chromen-3-yl)-3-(4-hydroxy-2-oxo-2H-chromen-3-yl)propanoate (5i)
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4-(4-0x0-4H-chromen-3-yl)-3,4-dihydropyrano[3,2-c]chromene-2,5-dione (10)
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4-(4-0x0-4H-chromen-3-yl)-3,4-dihydropyrano[3,2-c]Jchromene-2,5-dione (10)
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'H NMR (300 MHz, DMSO-dg)



4-(4-0xo0-4H-chromen-3-yl)-3,4-dihydropyrano[3,2-c]chromene-2,5-dione (10)
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B3C NMR (75 MHz, DMSO-dg)



4-(4-0x0-4H-chromen-3-yl)-3,4-dihydropyrano[3,2-c]chromene-2,5-dione (10)
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3-(4-hydroxy-2-oxo-2H-chromen-3-yl)-3-(4-oxo0-4H-chromen-3-yl) propanoic acid (11)
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3-(4-hydroxy-2-ox0-2H-chromen-3-yl)-3-(4-oxo0-4H-chromen-3-yl) propanoic acid (11)
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'H NMR (300 MHz, DMSO-ds)



3-(4-hydroxy-2-ox0-2H-chromen-3-yl)-3-(4-oxo0-4H-chromen-3-yl) propanoic acid (11)
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3C NMR (75 MHz, DMSO-dg)



3-(4-hydroxy-2-ox0-2H-chromen-3-yl)-3-(4-oxo0-4H-chromen-3-yl) propanoic acid (11)
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3-(4-(hydroxy-d)-2-oxo0-2H-chromen-3-yl)-3-(4-oxo-4H-chromen-3-yl)propanoic acid-d (12)
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3-(4-(hydroxy-d)-2-ox0-2H-chromen-3-yl)-3-(4-oxo0-4H-chromen-3-yl)propanoic acid-d (12)

—| 1. 532

_.“._,_,_.,_____

= ..;-..-......-..._

TIEECHIES
CESAARAER

——— i H1S

Darreed Dol FoF e -\-\'\I

Pl AT
g Fasil
Lo i

UF s eyl e Fafams el
b I

B L
e T et
momG o sl
R e
L] oA
i W
L] 130
-1 L
T 1 F. B
P B ST g
i a, e e
L3 F- TR
] T DS AR
[ ] (RN
i LR
n o GER w
o LR
LIF) Rl
S e T
LY x
L] Foid
L8] -a i
W A
------ e R
[ sl
ek -
oo .0 e
L (A0
Aaz In.bd &
LEL] s ol
e X | I
P = Frocemu sy pereedetd
w [ =5 3
- Fu il iy
Ll im
k] L]
LE [
L3 L]
L9 LR -
:':lli' phil pmldd
EX- 3
Ih' o 2R
e 10 O g
1] i AF
[F. ] 4. O pom
Lr] =HFF. 5 iy
= 10, el ppmim
am EAE ST e

3C NMR (75 MHz, DMSO-ds)




