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13C NMR spectrum: (3,3,6,6-tetramethyl-9-phenyl-3,4,5,6,7,9-hexahydro- 1 H-xanthene-1,8(2H)-dione (3a)
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IR spectrum: 3,3,6,6-tetramethyl-9-phenyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3a)
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'H NMR spectrum: 9-(4-bromophenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione
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13C NMR spectrum (9-(4-bromophenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione
(3b)
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IR spectrum :9-(4-bromophenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene- 1,8(2H)-dione (3b)
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'H NMR spectrum: 9-(4-chlorophenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-

dione (3¢)
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13C NMR spectrum: 9-(4-chlorophenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione
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IR spectrum: 9-(4-chlorophenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3¢)
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'H NMR spectrum: 9-(4-fluorophenyl)-3,3,6,6-tetrametyl-3,4,5,6,7,9-hexahydro- 1 H-xanthene-1,8(2H)-dione
(3d)

13C NMR spectrum: 9-(4-fluorophenyl)-3,3,6,6-tetrametyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione
(3d)
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IR NMR spectrum: 9-(4-fluorophenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione

(3d)
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'H NMR spectrum: 9-(4-hydroxyphenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3e)

13C NMR spectrum: 9-(4-hydroxyphenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3¢)
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IR spectrum: 9-(4-hydroxyphenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro- 1 H-xanthene-1,8(2H)-dione (3¢)
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'H NMR spectrum :3,3,6,6-tetramethyl-9-(naphthalen-1-yl)-3,4,5,6,7,9-hexahydro- 1 H-
xanthene-1,8(2H)-dione (3f)
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13C NMR spectrum :3,3,6,6-tetramethyl-9-(naphthalen-1-yl1)-3,4,5,6,7,9-hexahydro-1H-xanthene-
1,8(2H)-dione (3f)
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IR spectrum: 3,3,6,6-tetramethyl-9-(naphthalen-1-y1)-3,4,5,6,7,9-hexahydro- 1 H-xanthene-1,8(2H)-dione (3f)

S12



sxyad rayere BR 17 protonc10.Ad g
sxyad rayens BR 17 proton
. s g i HE0000
EEERE ] gE i FREIERAEAY EE
e T " ™ R R T Ea Ee R B = =
i I | | TS 11
7 55000
HS0000
15000
=
§ 0000
EEE B g ERER B8 L
A 11 T T o
0
M IIl I| |I‘II || " | 0000
I | |
[} | |I | Y | i |I II A
N I'\__ﬂ'l v _J'\-)I L A U Fasoon
T T T T T
AT R | I T 24 25 2 23 22 21 gl
1 {ppm) f1 {ppm)
L5000
‘ LoD
! Ha000
Ah | 'Il j,‘ ‘|‘ ‘ ‘l |
I J LN L ALY "
] T by FREame b
= 13 B E H8 235
=1 = = - oo e [~ oLL
T T T T T T T T T T T T T T T T
L] 75 Ea L5 .0 55 0 45 A0 35 0 ] o 15 ia as
L {ppm)

'H NMR spectrum: 9-(3,4-dimethoxyphenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro- 1 H-xanthene-1,8(2H)-dione (3g)
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13C NMR spectrum :9-(3,4-dimethoxyphenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3g)
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'H NMR spectrum :3,3,6,6-tetramethyl-9-(m-tolyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3h)
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13C NMR spectrum: 3,3,6,6-tetramethyl-9-(m-tolyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3h)
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IR spectrum: 3,3,6,6-tetramethyl-9-(m-tolyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3h)
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'H NMR spectrum :9-(2-chlorophenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3i)

13C NMR spectrum :9-(2-chlorophenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro- 1 H-xanthene-1,8(2H)-dione (3i)
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IR spectrum :9-(2-chlorophenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1 H-xanthene- 1,8(2H)-dione (3i)
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'H NMR spectrum :9-(2-hydroxyphenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene-
1,8(2H)-dione (3j)

BR12 cartbon 2 fid
BR12 carbon
ElR:

—aLnl

— L

—=1M T

L2 )
1SL21S

Tl

ity ]

LU

—77 I CoaT3

il

—=HE

| O 0111 s

-] n 140000

0 45 40
f1 (ppm})

| L “ I‘\ . HM ..

[F-20000

:

:

R

T T T T T T T T T T
21 200 150 =0 1 pir) 15 140 130 1 10 1 Eil BU HE [£:] m -1 N au 1
1 (ppm)

13C NMR spectrum :9-(2-hydroxyphenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione
3i)
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IR spectrum :9-(2-hydroxyphenyl)-3,3,6,6-tetramethyl-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3j)
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'H NMR spectrum :9-(4-fluorophenyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3n)

S20



swyad rapene BR1E carbon.10.fid
sayad rayene BR1S carbon

§
g
|

— |95

- L T
ST
et
r v}
- 150
—55 T
—3a
— Mo
—HiTil
T
=

Haon

00

13C NMR spectrum: 9-(4-fluorophenyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3n)
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IR spectrum: 9-(4-fluorophenyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3n)
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'H NMR spectrum: 9-(4-chlorophenyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (30)

13C NMR spectrum: 9-(4-chlorophenyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (30)
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IR spectrum: 9-(4-chlorophenyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (30)
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'H NMR spectrum: 9-(4-hydroxyphenyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3p)
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13C NMR spectrum :9-(4-hydroxyphenyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3p)
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IR spectrum: 9-(4-hydroxyphenyl)-3,4,5,6,7,9-hexahydro- 1 H-xanthene-1,8(2H)-dione (3p)
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'H NMR spectrum :9-(4-(trifluoromethyl)phenyl)-3,4,5,6,7,9-hexahydro- 1 H-xanthene-1,8(2H)-dione (3p)
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13C NMR spectrum: 9-(4-(trifluoromethyl)phenyl)-3,4,5,6,7,9-hexahydro- 1 H-xanthene-1,8(2H)-dione (3q)
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IR spectrum: 9-(4-(trifluoromethyl)phenyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3q)
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'H NMR spectrum: 9-(m-tolyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3r)
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3C NMR spectrum: 9-(m-tolyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3r)
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IR spectrum: 9-(m-tolyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3r)
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3BC NMR spectrum: 9-(3,4-dimethoxyphenyl)-3.4,5,6,7,9-hexahydro-1H-xanthene- 1,8(2H)-dione (3s)

IR spectrum: 9-(3,4-dimethoxyphenyl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (3s)
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