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Fig. S-2: 'H NMR of (1-Benzyl-1H-indol-2-yl)(7-methoxy-2,2-dimethyl-2H-chromen-4-yl)methanol (13b)
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Fig. S-3: 'H NMR of (1-Benzyl-1H-indol-2-yl)(7-methoxy-2,2-dimethyl-2H-thiochromen-4-yl)methanol (13c)
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Fig. S-4: : 13C NMR of (1-Benzyl-1H-indol-2-yl)(7-methoxy-2,2-dimethyl-2H-thiochromen-4-yl)methanol (13c)
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Fig. S-5: 'H NMR of (1-Benzyl-1H-indol-2-yl)(2,2-dimethyl-2H-chromen-4-yl)methanol (13d)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009

Som el S - W W WD WD S W S WS S 1R S 38 S e

A R e R R e mEwo ® " -+ s

FoS s - ord o 80 - g e = W ' = = e

lf.l"'"]N';"‘]"';.E‘JNPJNFJNFJHFJNFJ——:C- ™~ - 8 W W, -1 - -

____________________ - - = - - - PR
|

NS W7 ———a\4

el

ls0 150 140 130 120 110 100 a0 30 T 60 S0 40 30 20 10 0 ppm

Fig. S-6: : 13C NMR of (1-Benzyl-1H-indol-2-yl)(2,2-dimethyl-2H-chromen-4-yl)methanol (13d)
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Fig. S-7: IH NMR of (1-Benzyl-1H-pyrrol-2-yl)(2,2-dimethyl-2H-chromen-4-yl)methanol (13f)
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Fig. S-8: 'H NMR of (3,4-Dimethoxyphenyl)(7-methoxy-2,2-dimethyl-2H-chromen-4-yl)methanol (9a)
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Fig. S-9: 13C NMR of (3,4-Dimethoxyphenyl)(7-methoxy-2,2-dimethyl-2H-chromen-4-yl)methanol (9a)
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Fig. S-10: 1H NMR of (3,4-Dimethoxyphenyl)(2,2-dimethyl-2H-chromen-4-yl)methanol (9b)
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Fig. S-11: 13C NMR of (3,4-Dimethoxyphenyl)(2,2-dimethyl-2H-chromen-4-yl)methanol (9b)
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Fig. S-12: 1H NMR of (3,4-Dimethoxyphenyl)(2,2-dimethyl-2H-thiochromen-4-yl)methanol (9c)

12



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009

WM oen DB e DO D D = SO = of o o O
=R - Xl Al - vl e T = ) = e = ) i o
Lt T = e T = o M YO e O I e W DD W R [=y - e I =] ) Wy
— 0 O o — O o O -'-"":'_c':_":'_—_i.'-._E Lt‘::.f: :E : !;
[T o e R T = | = T [ Wy o = |, = H o d st -
pii: il R s o e e e e gl = =
\\x W I.// | ‘
I".,'l 1 'v
i

L

S

9c

ccl,
e L B L L R L L s maaa o it
130 140 130 120 110 100 90 B0 70 & 50 40 30 20 10 0 ppm

Fig. S-13: 13C NMR of (3,4-Dimethoxyphenyl)(2,2-dimethyl-2H-thiochromen-4-yl)methanol (9c)

13



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009

SZ32392350%20a5502 5 = =
F RS S WS WA = ST -+ = -
FlF A S S S S0 MM e e e e S r- ~l -
e e S el S S e S - R R R T e i -
—
HO W /S
X
MeO 0]
13i
|
f
|| /
| |
i
I
lJ _/ _r
{1
e SN ', N | S - L ) N L
"I""I"" ! B I T B I B I |
8.0 7.5 6.5 5 :'1 5 is 0 15 20 15 L0 0.5 0.0 ppm
)W m f”“ : I s
=‘ = = = —
e " - P =

Fig. S-14: 'H NMR of (Thiophen-3-yl-(2,2,7-trimethyl-2H-chromen-4-yl)methanol (13i)
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Fig. S-15: 13C NMR of (Thiophen-3-yl-(2,2,7-trimethyl-2H-chromen-4-yl)methanol (13i)
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Fig. S-16: 1H NMR of (2,2-Dimethyl-2H-thiochromen-4-yl)thiophen-3-ylmethanol (13j)
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Fig. S-17: 13C NMR of (2,2-Dimethyl-2H-thiochromen-4-yl)thiophen-3-ylmethanol (13j)
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Fig. S-18: 'H NMR of (2,2-Dimethyl-2H-chromen-4-yl)(thiophen-3-yl)methanol (13k)
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Fig. S-19: 13C NMR of (2,2-Dimethyl-2H-chromen-4-yl)(thiophen-3-yl)methanol (13k)
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Fig. S-20: 1H NMR of (1-Benzyl-2,2-dimethyl-1,2-dihydroquinolin-4-yl)thiophen-3-ylmethanol (17)
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Fig. S-21: 'H NMR of (2,2-dimethyl-2H-chromen-4-yl)(phenyl)methanol(13a)
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Fig. S-22: IH NMR of (2,2-dimethyl-2H-chromen-4-yl)(phenyl)methanol(13a)
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Fig. S-24: 'H NMR of (3,4-dimethoxyphenyl)(7-methoxy-2,2,3-trimethyl-2H-chromen-4-yl)methanol (20)
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Fig. S-25: 1H NMR of 2H-Chromen(1-Benzyl-1H-indol-2-yl)(7-methoxy-2,2-dimethyl--4-yl) methanone (14b)
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Fig. S-26: 13C NMR of 2H-Chromen(1-Benzyl-1H-indol-2-yl)(7-methoxy-2,2-dimethyl--4-yl)methanone (14b)
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Fig. S-27: 'H NMR of (1-Benzyl-1H-indol-2-yl)(7-methoxy-2,2-dimethyl-2H-thiochromen-4-yl)methanone (14c)
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Fig. S-28: 13C NMR of (1-Benzyl-1H-indol-2-yl)(7-methoxy-2,2-dimethyl-2H-thiochromen-4-yl)methanone (14c)
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Fig. S-29: 1H NMR of (1-Benzyl-1H-indol-2-yl)(2,2-dimethyl-2H-chromen-4-yl)methanone (14d)
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Fig. S-30: 13C NMR of(1-Benzyl-1H-indol-2-yl)(2,2-dimethyl-2H-chromen-4-yl)methanone (14d)
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Fig. S-31: H NMR (1-Benzyl-1H-indol-2-yl)(2,2-dimethyl-2H-thiochromen-4-yl)methanone (14e)
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Fig. S-32: 13C NMR of (1-Benzyl-1H-indol-2-yl)(2,2-dimethyl-2H-thiochromen-4-yl)methanone (14e)
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Fig. S-33: 'H NMR of (1-Benzyl-1H-pyrrol-2-yl)(7-methoxy-2,2-dimethyl-2H-chromen-4-yl)methanone (14f)
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Fig. S-34: 13C NMR of (1-Benzyl-1H-pyrrol-2-yl)(7-methoxy-2,2-dimethyl-2H-chromen-4-yl)methanone (14f)
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Fig. S-35: IH NMR of (1-Benzyl-1H-pyrrol-2-yl)(7-methoxy-2,2-dimethyl-2H-thiochromen-4-yl)methanone (149)
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Fig. S-36: 13C NMR of (1-Benzyl-1H-pyrrol-2-yl)(7-methoxy-2,2-dimethyl-2H-thiochromen-4-yl)methanone (14g)
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Fig. S-37: 1H NMR of (3,4-Dimethoxyphenyl)(7-methoxy-2,2-dimethyl-2H-chromen-4-yl)methanone (10a )
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Fig. S-38 :13C NMR of (3,4-Dimethoxyphenyl)(7-methoxy-2,2-dimethyl-2H-chromen-4-yl)methanone (10a )
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Fig. S-39: IH NMR of (3,4-Dimethoxyphenyl)(2,2-dimethyl-2H-chromen-4-yl)methanone (10b)
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Fig. S-40: 13C NMR of (3,4-Dimethoxyphenyl)(2,2-dimethyl-2H-chromen-4-yl) methanone (10b)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009

== B B I =T = = = = T e B B el =~ = - -
Wy e o 2 Bl I B =~ el B Sl o M B e O — o M LTI O (o]
iy =f =% Lt B B e e B — T I = T T T — = T i T - =2
i T B B Bt B i Bt B e B B B e B B B B B B et e =
[l el s Sl e e el e o e e - - - - ] -
L L L L - - -

¢!'

|:' ]

|
)
2
IIl III":I
\y
“.H'{'l

W

i
—

B S

l

s A ) B

Fig. S-41: IH NMR of (3,4-Dimethoxyphenyl)-(2,2-dimethyl-2H-thiochromen-4-yl)methanone (10c)
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Fig. S-42: 13C NMR of (3,4-Dimethoxyphenyl)-(2,2-dimethyl-2H-thiochromen-4-yl)methanone (10c)
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Fig. S-43: 'H NMR of (7-Methoxy-2,2-dimethyl-2H-chromen-4-yl)(thiophen-3-yl)methanone (14i)
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Fig. S-44: 13C NMR of (7-Methoxy-2,2-dimethyl-2H-chromen-4-yl)(thiophen-3-yl)methanone (14i)
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Fig. S-45: TH NMR of (2,2-Dimethyl-2H-thiochromen-4-yl) (thiophen-3-yl)methanone (14j)
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Fig. S-49: 13C NMR of (2,2-dimethyl-2H-chromen-4-yl)(phenyl) methanone)(14a)
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Fig. S-50: H NMR of (7-methoxy-2,2-dimethyl-2H-chromen-4-yl)(thiophen-2-yl)methanone(14l)
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Fig. S-51: 13 C NMR of (7-methoxy-2,2-dimethyl-2H-chromen-4-yl)(thiophen-2-yl)methanone(14l)
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Fig. S-52: 1 H NMR of (7-methoxy-2,2-dimethyl-2H-chromen-4-yl)(5-methylfuran-2-yl) methanone(14m)

52



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009

3
16

= =al W g - = — = [
i = W5 = = | = ™ e “ = 1 @ Lk e =
~ el i 2Ny Soawn® 2IZ - 5 i
= -2 3= Z_Fe —ZEzea FEh7 5 = £
o W W W ey e el — - (Sl -] i, r- -
p— — — — —— —— — — - r == r— [N ~1 —_—
N L] L 1] | | |
|II II| | | I". III I| I'. || III II |II ./
I [ |1 |
X
MeO (@)
14m
180 170 160 130 140 130 120 110 100 90 80 TO 60 S0 40 30 20 0 0

Fig. S-53: 1 H NMR of (7-methoxy-2,2-dimethyl-2H-chromen-4-yl)(5-methylfuran-2-yl)methanone(14m)
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Fig. S-54:'H NMR of 1-Benzyl-2,2-dimethyl-1,2-dihydroquinoline-4-carbaldehyde (16)
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Fig. S-55: 13C NMR of 1-Benzyl-2,2-dimethyl-1,2-dihydroquinoline-4-carbaldehyde (16)
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Fig. S-56: 1 H NMR of (3,4-dimethoxyphenyl)(7-methoxy-2,2,3-trimethyl-2H-chromen-4-yl)methanone (21)
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Fig. S-57: 13 C NMR of (3,4-dimethoxyphenyl)(7-methoxy-2,2,3-trimethyl-2H-chromen-4-yl)methanone (21)
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Fig. S-58: 1H Spectra of (+)-11-Benzyl-3-methoxy-6,6-dimethyl-6a,11-dihydro-6H,12aH-5-o0xa-11-azabenzol[5,6]pentaleno[2,1-
b]naphthalen-12-one (15b)
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Fig. S-59: 13C Spectra of (+)-11-Benzyl-3-methoxy-6,6-dimethyl-6a,11-dihydro-6H,12aH-5-0xa-11-azabenzo[5,6]pentaleno[2,1-
b]naphthalen-12-one (15b)
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Fig. S-60: TH NMR of (%)-11-Benzyl-3-methoxy-6,6-dimethyl-6a,11-dihydro-6H,12aH-5-thia-11-azabenzo[5,6]pentaleno[2,1-
b]naphthalen-12-one (15c¢)
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Fig. S-61: 13C NMR of (z)-11-Benzyl-3-methoxy-6,6-dimethyl-6a,11-dihydro-6H,12aH-5-thia-11-azabenzo[5,6]pentaleno[2,1-
b]naphthalen-12-one (15c)
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Fig. S-62: 'H NMR of (+)11-Benzyl-6,6-dimethyl-6a,11-dihydro-6H,12aH-5-oxa-11-azabenzo[5,6]pentaleno[2,1-b]naphthalene (15d)
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Fig. S-63: 13C NMR of (+)11-Benzyl-6,6-dimethyl-6a,11-dihydro-6H,12aH-5-0xa-11-azabenzo[5,6]pentaleno[2,1-b]naphthalene (15d)
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Fig. S-64: 1H NMR of (z)-11-Benzyl-6,6-dimethyl-6a,11-dihydro-6H,12aH-5-thia-11-azabenzo[5,6]pentaleno[2,1-b]naphthalen-12-
one (15e)
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Fig. S-65: 13C NMR of (%)-11-Benzyl-6,6-dimethyl-6a,11-dihydro-6H,12aH-5-thia-11-azabenzo[5,6]pentaleno[2,1-b]naphthalen-
12-one (15e)

65



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009

NP LSS R E Y SRS E552 02543 : =
el g (e = P R = s I =
e e el e el e e e R R A A e N T I T R - =
TSN\ W |
\ i
i
f Bn
| o. N
RaW
H
MeO O
(¥)
15f
|
{
|' | I'r( II i [
.:LI J LLU[ | ‘LJ
JL_.I i _-“\.._._J{ J
S | I | I [rerrTeT [T [T | I | I [rerrreT | I
9 8 7 6 =] 4 3 2 1 0 ppm

Fig. S-66: 1H NMR of (%) -(9-Benzyl-3-methoxy-6,6-dimethyl-6a,9-dihydro-6H,10aH-5-0xa-9-azapentaleno[2,1-a]naphthalen-
10-one (15f
(15f) -
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Fig. S-67: 1H NMR of (%)-9-Benzyl-3-methoxy-6,6-dimethyl-6a,9-dihydro-6H,10aH-5-thia-9-azapentaleno[2,1-a]naphthalen-10-one
(159)
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Fig. S-68: 13C NMR of (z)-9-Benzyl-3-methoxy-6,6-dimethyl-6a,9-dihydro-6H,10aH-5-thia-9-azapentaleno[2,1-a]Jnaphthalen-10-one
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Fig. S-69: H NMR of (%)-9-Benzyl-6,6-dimethyl-6a,9-dihydro-6H,10aH-5-0xa-9-azapentaleno[2,1-a]naphthalen-10-one (15h)
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Fig. S-70: H NMR of (%)-3,8,9-Trimethoxy-6,6-dimethyl-6a,11a-dihydro-6H-indeno[1,2-c]Jchromen-11-one (12a)
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Fig. S-71: 13C NMR of (%)-3,8,9-Trimethoxy-6,6-dimethyl-6a,11a-dihydro-6H-indeno[1,2-c]chromen-11-one (12a)
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Fig. S-72: H NMR of (z)- (8,9-Dimethoxy-6,6-dimethyl-6a,11a-dihydro-6H-indeno[1,2-c]chromen-11- one (12b)
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Fig. S-73: 13C NMR of (%)- (8,9-Dimethoxy-6,6-dimethyl-6a,11a-dihydro-6H-indeno[1,2-cJchromen-11- one (12b)
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Fig. S-74: 1H NMR of (%)-8,9-Dimethoxy-6,6-dimethyl-6a,11a-dihydro-6H-5-thiabenzo[a]fluoren-11-one

(12¢)
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Fig. S-75: 13C NMR of (%)-8,9-Dimethoxy-6,6-dimethyl-6a,11a-dihydro-6H-5-thiabenzo[a]fluoren-11-one (12c)
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Fig. S-76: H NMR of (z)-3-Methoxy-6,6-dimethyl-6a,10a-dihydro-6H-5-oxa-7-thiapentaleno[2,1-a]Jnaphthalen-10-one (15i)
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Fig. S-77: 13C NMR of (z)-3-Methoxy-6,6-dimethyl-6a,10a-dihydro-6H-5-oxa-7-thiapentaleno[2,1-a]Jnaphthalen-10-one (15i)
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Fig. S-78: IH NMR of (+)-6,6-Dimethyl-6a,11a-dihydro-6H,7H-5,8-dithiacyclopenta[b]phenanthren-11- one (15j)
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Fig. S-79: 13C NMR of (%)-6,6-Dimethyl-6a,11a-dihydro-6H,7H-5,8-dithiacyclopenta[b]phenanthren-11- one (15j)
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Fig. S-80: IH NMR of (+)-6,6-Dimethyl-6a,10a-dihydro-6H-5-oxa-7-thiapentaleno[2,1-a]naphthalen-10-one (15k)
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Fig. S-81: 13C NMR of (%)-6,6-Dimethyl-6a,10a-dihydro-6H-5-oxa-7-thiapentaleno[2,1-a]naphthalen-10-one (15k)
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Fig. S-82: H NMR of (z)-5-Benzyl-6,6-dimethyl-5,6,6a,10a-tetrahydro-7-thia-5-azapentaleno[2,1-a]Jnaphthalen-10-one (19)
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Fig. S-83: 13C Spectra of (+)-5-Benzyl-6,6-dimethyl-5,6,6a,10a-tetrahydro-7-thia-5-azapentaleno[2,1-a]naphthalen-10-one (19)
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Scheme for synthesis of 16 as mentioned in the paper
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