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Table S1: Comparison of MM2 steric energy for a given frame for exo and endo product as calculated 
chemBio3Dultra 11.0 (Blue Color showing formed products and red color other possible product).  

S.N. Structure of exo 
product

MM2 steric energy 
for exo product (in 
kcal/mol)

MM2 steric 
energy for 
endo product 
(in kcal/mol)

Structure of endo 
product

1 O
O

O

11458.593 > 192.163 O
O

O

10a

2 O

O

O

1372.279 > 254.792
O

O

O

10b         continued…..

3 O 496.389 > 189.254

10c

O

4

O

O

O

344.529 > 207.737

10d

O

O

O

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2014



2

4
O

O

O

391.343 > 207.609

10e

O

O

O

5 O

O

O

O

O

400.689 > 233.975

10f

O

O

O

O

O

6
O

O

O

O

O

375.424 > 196.832

10g

O

O

O

O

O

7

S

O

S

2282.903 > 781.173

10h

S

O

S

continued…..

8

12a

O
161.822 > 163.457

O O

O

9
12

O
O

O

O

O

b

129.917 < 186.478
O

O
O

O

O

                    

10
12

O

O

O

c
88.998 < 134.157

O

O

O

11

12d

O

O

O 88.434 < 134.308
O

O

O



3

12
12e

O

Br

Br

71.390 < 116.218
O

Br

Br

13

O

12f

71.052 < 116.102
O

14
O

623.649 > 341.255
17

O

Procedure for calculating MM2 steric energy: i) Draw the structures as shown in supplementary Table S1. ii) 
Copy the structure and past it in ChemBio3D Ultra 11.0. iii) Open calculations form menu. iv) Select MM2. v) 
Select compute properties. vii) Select properties. viii) Select Steric energy detail. ix) click run. x) get the total energy 
from outbox as shown in  Table S1.  

Table S2: C-H...O, C-H... and - interaction in the crystal structure of 21.a
Type Symmetry 

relation
C-H...O D… A (Å) H…A (Å) C-H…A (deg)
C8-H...O2’ 3.40 2.49 158.0 (x, y, z+1)

C6’-H...O1 3.41 2.54 150.7 -x+1,-y+2,-z+1
C-H...
C-H…Cg (ring I) 3.734 2.840 147.0 -x+2,-y+1,-z+1
… Cg…Cg C…C (Rclo) Interplanar 

angle 
Intramolecular
III-IV 5.53 4.19 (C15-C16’) 67.2
II-III 5.77 3.78 (C11-C10’) 47.9
Intermolecular
I-II (A) 5.31 3.93 (C5-C5’) 70.0 -x+1, -y+1, -z+1
I-III (B) 4.84 3.66 (C7-C13) 85.8 -x+1, -y+1, -z+1
II-III (C) 5.22 3.72 (C8’-C16) 48.2 -x+1, -y+1, -z+1

I-I (D) 5.37 3.83 (C9-C9) 0.2 -x+2, -y+1, -z+1
I-III (E) 5.86 3.82 (C8-C12) 85.8 -x+2, -y+1, -z+1
III-IV (F) 5.53 3.66 (C15-C14’) 67.2 -x+2, -y+1, -z

II-II (G) 4.03 3.32 (C7’-C7’) 1.3 -x+1, -y+2, -z+1
IV-IV (H) 5.23 3.43(C16’-C16’) 0.0 -x+2, -y+2, -z
IV-II (I) 5.64 3.71 (C14’-C5’) 73.6 -x+1, -y+2, -z
IV-I (J) 5.79 3.58 (C6-C13’) 26.4 x, y+1, z-1
Aromatic rings labelled I-IV as shown in Figure 1b.  Cg = centre of gravity. Intermolecular ... 
interactions are labelled A – J  for clarity in discussion. 

Copy of Spectra:
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3-(4-methoxyphenyl)-3,4-dihydronaphthalen-1(2H)-one (8a):
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3,3'-bis(4-methoxyphenyl)-3,3',4,4'-tetrahydro-1,2'-binaphthyl-1'(2'H)-one (10a):
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7,7'-dimethoxy-3,3'-diphenyl-3,3',4,4'-tetrahydro-1,2'-binaphthyl-1'(2'H)-one (10b):
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3,3',4,4'-tetrahydro-1,2'-binaphthyl-1'(2'H)-one (10c):



16



17



18

6,6'-dimethoxy-3,3',4,4'-tetrahydro-1,2'-binaphthyl-1'(2'H)-one (10d):
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7,7'-dimethoxy-3,3',4,4'-tetrahydro-1,2'-binaphthyl-1'(2'H)-one (10e):
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6,6',7,7'-tetramethoxy-3,3',4,4'-tetrahydro-1,2'-binaphthyl-1'(2'H)-one (10f): 
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6-methoxy-3-(6-methoxy-2,2-dimethyl-2H-chromen-4-yl)-2,2-dimethylchroman-4-one 
(10g):
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3,4'-bithiochroman-4-one (10h): 



30



31



32

2-[3-(4-methoxyphenyl)-2,3-dihydro-1H-inden-1-ylidene]-3-(4-methoxyphenyl)-2,3-
dihydro-1H-inden-1-one (12a):
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2-(5,6-dimethoxy-2,3-dihydro-1H-inden-1-ylidene)-5,6-dimethoxy-2,3-dihydro-1H-inden-1-
one (12b):
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5-methoxy-2-(5-methoxy-2,3-dihydro-1H-inden-1-ylidene)-2,3-dihydro-1H-inden-1-one 

(12c):
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6-methoxy-2-(6-methoxy-2,3-dihydro-1H-inden-1-ylidene)-2,3-dihydro-1H-inden-1-one 

(12d):
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5-bromo-2-(5-bromo-2,3-dihydro-1H-inden-1-ylidene)-2,3-dihydro-1H-inden-1-one (12e):

5-methyl-2-(5-methyl-2,3-dihydro-1H-inden-1-ylidene)-2,3-dihydro-1H-inden-1-one (12f):
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2,3-dihydro-5-methoxy-3-(4-methoxyphenyl)-2-phenylinden-1-one (15):
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2,3-dihydro-5-hydroxy-3-(4-methoxyphenyl)-2-phenylinden-1-one (16).
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2-(2,3-dihydro-4-methyl-1H-inden-3-yl)-7-methyl-1H-inden-1-one (17):
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6,6',7'-trimethoxy-3,3',4,4'-tetrahydro-1,2'-binaphthyl-1'(2'H)-one (18a) and 6,6',7-trimethoxy-3,3',4,4'-
tetrahydro-1,2'-binaphthyl-1'(2'H)-one (18b)
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5,6-dimethoxy-2-(5-methoxy-2,3-dihydro-1H-inden-1-ylidene)-2,3-dihydro-1H-inden-1-one (19a) and (2Z)-2-
(5,6-dimethoxy-2,3-dihydro-1H-inden-1-ylidene)-5-methoxy -2,3-dihydro-1H-inden-1-one (19b):
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2-(6-methoxy-3,4-dihydronaphthalen-1-yl)-7-methyl-2,3-dihydro-1H-inden-1-one (20)
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6-methoxy-2-(4-methyl-1H-inden-3-yl)-3,4-dihydronaphthalen-1(2H)-one (21)
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