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Figure S1. H NMR spectrum (600 MHz, CDCl3) of Diethyl
2-(4-chlorophenyl)-1-(4-oxochroman-3-yl) -2-oxoethyl phosphonate (2a)
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Figure S2.  ¥C NMR  spectrum (150 MHz, CDCls) of  Diethyl
2-(4-chlorophenyl)-1-(4-oxochroman-3-yl) -2-oxoethyl phosphonate (2a)
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Figure S3.3'p NMR spectrum (243 MHz, CDCls) of Diethyl
2-(4-chlorophenyl)-1-(4-oxochroman-3-yl)-2-oxo ethyl phosphonate (2a)
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Figure S4. H NMR spectrum (600 MHz, CDCl3) of Diethyl
2-(4-bromophenyl)-1-(6-methoxy-4-oxochroman-3-yl) -2-oxoethyl phosphonate (2b)
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Figure S5. ¥C NMR  spectrum (150 MHz, CDCls) of  Diethyl
2-(4-bromophenyl)-1-(6-methoxy-4-oxo chroman-3-yl)-2-oxoethyl phosphonate (2b)
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Figure S6. H NMR spectrum (600 MHz, CDCls) of Diethyl
2-(4-bromophenyl)-1-(6-fluoro-4-oxochroman-3-yl)-2-oxoethyl phosphonate (2c)
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Figure S7. 3¢ NMR spectrum (150 MHz, CDCly) of Diethyl
2-(4-bromophenyl)-1-(6-fluoro-4-oxo chroman-3-yl)-2-oxoethyl phosphonate (2c)
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Figure S8. 'H  NMR  spectrum (600 MHz, CDCIls) of  Diethyl
2-(4-bromophenyl)-1-(6-tert-butyl-4-oxo chroman-3-yl)-2-oxoethyl phosphonate (2d)
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Figure S9. 3¢ NMR spectrum (150 MHz, CDCly) of Diethyl
2-(4-bromophenyl)-1-(6-tert-butyl-4-oxo chroman-3-yl)-2-oxoethyl phosphonate (2d)
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Figure  S10. H NMR  spectrum (600 MHz, CDCl3) of  Diethyl
2-(4-bromophenyl)-1-(8-methyl-4-oxo chroman-3-yl)-2-oxoethyl phosphonate (2¢)
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Figure  S11. BC  NMR  spectrum
2-(4-bromophenyl)-1-(8-methyl-4-oxochroman-3-yl

150 MHz, CDCly) of  Diethyl

(
) -2-oxoethyl phosphonate(2e)
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Figure  S12.  'H NMR  spectrum (600 MHz, CDCl;s) of  Diethyl
2-(4-bromophenyl)-1-(6,8-di-tert-butyl-4-oxo chroman-3-yl)-2-oxoethyl phosphonate (2f)

1 1L10=h-

=
=
e
>

—
2201
= | 5.34—[%
¢

Page S8 ©®ARKAT-USA, Inc.



o © ~ ww © ~oo oo
« ~ % Lo S @ AN o TS 2 ®weT omon =1
w s € AR - o Ao~ NS 22 O9nh omwae ~
® o o oo © ~No o o ~nT wedo ©
= I S oo S8~ N~ e = STT oona -
& - R ] - A 1 ]

/i—131:111
__130.268

—118.720

- L L ALE i s s B L B o B S B R i T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure  S13. BC  NMR  spectrum (150 MHz, CDCl3)  of  Diethyl
2-(4-bromophenyl)-1-(6,8-di-tert-butyl-4-oxo chroman-3-yl)-2- oxoethyl phosphonate (2f)
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Figure S14. H NMR spectrum (600 MHz, CDCl3) of  diethyl
2-(4-chlorophenyl)-1,4-dihydrochromeno [4,3-b]pyrrol-3-ylphosphonate (4)
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