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I. General procedure for the preparation of oxime: 1 gm of hydroxylamine hydrochloride and
2 gm of crystalline sodium acetate were dissolved in 8-10 ml of water. Then one aromatic or
aliphatic aldehyde was added to it and shaken. Sonication may also be performed for better
result. If the reaction mixture turned turbid or the aldehyde became immiscible with water, then
rectified spirit was added dropwise with shaking until a homogeneous layer appeared. Then the
reaction mixture was warmed on water bath for 8-10 minutes and then poured into 50 ml of ice-
cold water with constant sirring with a glass rod. The oxime separated out. The solid was filtered
and washed with cold water and lastly with cold petroleum ether. It was then recrystallised from

alcohol-water.
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I1. General procedure for the preparation of maleimide: The apparatus consists of a 500 ml

two-necked round bottom flask equipped with a reflux condenser and a 50 ml dropping funnel.
10 gm (102 mmols) of maleic anhydride and 150 ml of dry diethyl ether are taken in the flask.
Slow stirring is started and, when all the maleic anhydride has dissolved, a solution of 10 ml
(10.2 gm, 110 mmols) of aniline in 15 ml of dry diethyl ether is added through the dropping
funnel. The addition must be fast enough and the stirring rate is increased. A thick suspension
appeared and it is stirred at room temperature for 1.5 hr and is then cooled in an ice bath. The
product is filtered under suction. In another 250 ml r. b. flask 40 ml of acetic anhydride and 3.7
gm of anhydrous sodium acetate are added with stirring. Then the filtered product, obtained as
described above, is added to it and the resulting suspension is dissolved by constant stirring on a
steam bath for 20-30 mins. The reaction mixture is then poured into 100 ml of ice-water. The
product obtained is filtered under suction and washed thoroughly with 25 ml of ice-cold water
for three times and once with 25 ml of ice-cold petroleum ether. The product is obtained in good
yield and it was recrystallised from cyclohexane giving bright yellow needle shaped crystalline

compound (mp. 90°C).

ITI. X-ray crystallographic data of 6a:

Crystal data of compound 6a: C;;H;3NO;S, FW = 239.28, monoclinic, space group P21/c, a =
17.1392 (5) A, b=6.0512 (2) A, ¢ = 10.9857 (4) A, f=93.007 (2)°, V =1137.79 (7) A®, Z = 4,
T =296 (2) K, deatlca = 1.397 g cm'3, F (000) = 504. Diffraction data were measured with Mo K,
(L =0.71073 A) radiation at 296 K using a Bruker Kappa Apex 2 system. A total of 2660 unique
reflections were measured (Oyax = 30.870). Data analyses were carried out with the Difference
Vectors program. The structures were solved by direct methods using the SHELXS-97' program.
Refinements were carried out with a full matrix least squares method against / using SHELXL-
97.2 Non-hydrogen atoms were refined with anisotropic thermal parameters. The final R value
was R1 =0.0456 and wR2 = 0.1500 with / > 2a(I). Crystallographic data have been deposited at
the Cambridge Crystallographic Data Centre with reference numbers CCDC 686184.

Ref.

(1) Sheldrick, G. M. Acta Crystallogr. A 1990, 46, 467-473.
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Figure 1. ORTEP drawn at 50% probability of non-hydrogen atoms

data shll0a

_audit creation method SHELXL-97
_chemical name systematic
?
_chemical name common
_chemical melting point
_chemical formula moiety
chemical formula sum
'Cll HI3 N O3 s'
_chemical formula weight 239.28

loop
_atom type symbol



Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2008

_atom type description

_atom type scat dispersion real
_atom type scat dispersion imag

_atom type scat source
'ctooret 0.0033 0.

'International Tables

'H' 'H' 0.0000 0.

'International Tables

'N' 'N! 0.0061 0.

'International Tables

'o' 'O! 0.0106 0.

'International Tables

‘st 's! 0.1246 0.

'International Tables

_symmetry cell setting

_symmetry space group name H-M

loop_

0016
Vol C
0000
Vol C
0033
Vol C
0060
Vol C
1234
Vol C

_symmetry equiv_pos_as Xyz

'%, y, z'

'-x, y+1/2, -z+1/2"
'-x, -y, -z'
'x, -y-1/2, z-1/2"'

_cell length a

_cell length b

_cell length c

_cell angle alpha
_cell angle beta
_cell angle gamma
_cell volume

_cell formula units 7

_cell measurement temperature
_cell measurement reflns used

_cell measurement theta min
_cell measurement theta max

_exptl crystal description

_exptl crystal colour

_exptl crystal size max
_exptl crystal size mid
_exptl crystal size min
_exptl crystal density meas

_exptl crystal density diffrn
_exptl crystal density method

Tables

Tables

Tables

Tables

Tables

4.2.6.8 and

4.2.6.8 and

4.2.6.8 and

4.2.6.8 and

4.2.6.8 and

monoclinic

P21/c

17.1392(5)

6.

0512 (2)

10.9857(4)
90.00
93.007(2)
90.00
1137.79(7)

4

296 (2)
2660

2

30.870

needle
colorless

0.
0.
0.

2

1.
'not measured'

30
05
05

397

_exptl crystal F 000 504
_exptl absorpt coefficient mu 0.276
_exptl absorpt correction type 'none'
_exptl absorpt correction T min 0.994
_exptl absorpt correction T max 0.994
_exptl absorpt process details ?
_exptl special details

?
_diffrn ambient temperature 296 (2)
_diffrn radiation wavelength 0.71073
_diffrn radiation type MoK\a
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_diffrn radiation_ source 'fine-focus sealed tube’
_diffrn radiation monochromator graphite

_diffrn measurement device type 'Bruker Kappa Apex 2'
_diffrn measurement method 'Difference vectors'
_diffrn detector area resol mean °?

_diffrn standards number ?

_diffrn standards_ interval count ?

_diffrn standards interval time ?

_diffrn standards decay % ?

_diffrn reflns number 17365

_diffrn reflns av_R equivalents 0.0328

_diffrn reflns av sigmal/netI 0.0261

_diffrn reflns limit h min -24

_diffrn reflns limit h max 19

_diffrn reflns limit k min -8

_diffrn reflns limit k max 8

_diffrn reflns limit 1 min -14

_diffrn reflns limit 1 max 15

_diffrn reflns theta min 1.19

_diffrn reflns theta max 30.87

_reflns number total 3520

_reflns number gt 2660

_reflns threshold expression >2sigma (I)

_computing data collection 'Apex 2, Bruker Kappa'
_computing cell refinement 'Apex 2, Bruker Kappa'
_computing data reduction 'Apex 2, Bruker Kappa'
_computing structure_ solution 'SHELXS-97 (Sheldrick, 1990)'"
_computing structure refinement 'SHELXL-97 (Sheldrick, 1997)'
_computing molecular graphics '"PLATON (Spek, 2004) '
_computing publication material ?

_refine special details

Refinement of F"2” against ALL reflections. The weighted R-factor wR and
goodness of fit S are based on F"2", conventional R-factors R are based

on F, with F set to zero for negative F"2”. The threshold expression of
FA27 > 2sigma (F72”) 1is used only for calculating R-factors(gt) etc. and is
not relevant to the choice of reflections for refinement. R-factors based
on F"2” are statistically about twice as large as those based on F, and R-
factors based on ALL data will be even larger.

’

_refine ls structure factor coef Fsqd
_refine 1ls matrix type full
_refine 1ls weighting scheme calc
_refine 1s weighting details
'calc w=1/[\s"2" (Fo"2™)+(0.1000P)~27+0.0000P] where P=(Fo"2"+2Fc"2")/3"

_atom sites solution primary direct
_atom sites solution secondary difmap
_atom sites solution hydrogens geom
_refine ls hydrogen treatment mixed
_refine ls extinction method none
_refine 1ls extinction coef ?
_refine 1ls number reflns 3520
_refine ls number parameters 145
_refine ls number restraints 0
_refine 1s R factor all 0.0681
_refine 1s R factor gt 0.0456
_refine 1s wR factor ref 0.1748
_refine 1s wR factor gt 0.1500
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_refine 1s goodness of fit ref 1.241
_refine 1ls restrained S all 1.241
_refine 1s shift/su max 0.000
_refine 1s shift/su mean 0.000

loop

_atom site label

_atom site type symbol

_atom site fract x

_atom site fract y

_atom site fract z

_atom site U iso or equiv

_atom site adp type

_atom site occupancy

_atom site symmetry multiplicity

_atom site calc flag

_atom site refinement flags

_atom site disorder assembly

_atom site disorder group

S1 s 0.89052(2) 0.64753(6) 0.08819(3) 0.03701(17) Uani 1 1 d
Cl0 C 0.78895(9) 0.6434(2) 0.11815(15) 0.0382(3) Uani 1 1 d
H10 H 0.7618 0.7760 0.0871 0.046 Uiso 1 1 calc R

C6 C 0.69961(9) 0.6647(2) 0.29597(16) 0.0397(4) Uani 1 1 d
C7 C 0.78071(9) 0.6129(2) 0.25598(14) 0.0354(3) Uani 1 1 d
H7 H 0.8193 0.7045 0.3016 0.042 Uiso 1 1 calc R .

C9 C 0.92138(10) 0.3899(3) 0.14791(17) 0.0450(4) Uani 1 1 d
HO9A H 0.9070 0.2746 0.08%96 0.054 Uiso 1 1 calc R

HO9B H 0.9778 0.3898 0.1601 0.054 Uiso 1 1 calc R .

C8 C 0.88502(11) 0.3398(3) 0.26880(19) 0.0511(5) Uani 1 1 d
H8A H 0.8954 0.1863 0.2893 0.061 Uiso 1 1 calc R .

H8B H 0.9112 0.4296 0.3317 0.061 Uiso 1 1 calc R

Cll C 0.75106(11) 0.4345(4) 0.06880(19) 0.0572(5) Uani 1 1 d
H11A H 0.6957 0.4576 0.0500 0.069 Uiso 1 1 calc R .

H11B H 0.7753 0.3868 -0.0046 0.069 Uiso 1 1 calc R .

C5 C 0.66559(12) 0.8660(3) 0.2734(2) 0.0652(6) Uani 1 1 d
H5 H 0.6921 0.9705 0.2293 0.078 Uiso 1 1 calc R

Cl C 0.65967(12) 0.5188(4) 0.3654(3) 0.0768(7) Uani 1 1 d
H1 H 0.6817 0.3821 0.3851 0.092 Uiso 1 1 calc R .

C2 C 0.58759(17) 0.5719(5) 0.4063(4) 0.1098(13) Uani 1 1 d
H2 H 0.5613 0.4697 0.4524 0.132 Uiso 1 1 calc R

C3 C 0.55423(13) 0.7699(4) 0.3806(3) 0.0807(7) Uani 1 1 d
H3 H 0.5053 0.8038 0.4082 0.097 Uiso 1 1 calc R .

C4 C 0.59313(13) 0.9187(4) 0.3141(3) 0.0745(7) Uani 1 1 d
H4 H 0.5710 1.0559 0.2960 0.089 Uiso 1 1 calc R .

02 O 0.89876(8) 0.6476(2) -0.04122(12) 0.0591(4) Uani 1 1 d
03 0 0.92705(7) 0.82305(18) 0.15789(13) 0.0527(3) Uani 1 1 d
01 O 0.76300(8) 0.2734(2) 0.16400(14) 0.0624(4) Uani 1 1 d
N1 N 0.80037(9) 0.3779(2) 0.27213(15) 0.0463(4) Uani 1 1 d
loop

_atom site aniso label

_atom site aniso U 11

_atom site aniso U 22

_atom site aniso U 33

_atom site aniso U 23

_atom site aniso U 13

_atom site aniso U 12

S1 0.0347(2) 0.0454(2) 0.0314(3) 0.00544(
C10 0.0322(8) 0.0489(8) 0.0334(9) 0.0036¢(
Co 0.0344(8) 0445(7) 0.0406(9) -0.0008(
C7 0.0339(8) 0385(6) 0.0343(8) 0.0030(5

0.0001(6) 0.0006(5)
0.0072(7) -0.0035(6)
0.0058(6) -0.0036(5)

13) 0.00581(17) -0.00174(13)
6)
6)
)

8) 0.
8) 0.



Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2008

C9 0.0412(9) 0.0485(8) 0.0463(10) 0.0064(7) 0.0119(7) 0.0077(6)
0.0562(9) 0.0530(12) 0.0206(8) 0.0139(8) 0.0129(7)

)
Cll 0.0445(10) 0.0752(11) 0.0517(12) -0.0137(9) 0.0003(8) -0.0147(9)
C5 0.0566(12) 0.0461(9) 0.0956(19) 0.0112(9) 0.0310(12) 0.0023(7)
Cl 0.0583(13) 0.0710(13) 0.1055(19) 0.0372(12) 0.0450(12) 0.0152(10)
C2 0.0797(17) 0.0888(16) 0.169(3) 0.047(2) 0.083(2) 0.0169(15)
C3 0.0487(12) 0.0753(13) 0.122(2) -0.0043(15) 0.0383(13) 0.0035(10)
C4 0.0586(12) 0.0598(10) 0.107(2) 0.0056(12) 0.0258(12) 0.0156(10)
02 0.0540(8) 0.0914(10) 0.0329(7) 0.0127(6) 0.0110(6) 0.0064(6)
03 0.0456(7) 0.0498(6) 0.0635(9) -0.0044(5) 0.0102(6) -0.0122(5)
0l 0.0586(8) 0.0464(6) 0.0832(10) -0.0111(6) 0.0135(7) -0.0191(6)
N1 0.0441(8) 0.0445(7) 0.0516(9) 0.0096(6) 0.0140(7) 0.0015(5)

_geom_special details
All esds (except the esd in the dihedral angle between two 1l.s. planes)
are estimated using the full covariance matrix. The cell esds are taken
into account individually in the estimation of esds in distances, angles
and torsion angles; correlations between esds in cell parameters are only
used when they are defined by crystal symmetry. An approximate (isotropic)
treatment of cell esds is used for estimating esds involving l.s. planes.

Il

loop

_geom _bond atom site label 1
_geom _bond atom site label 2
_geom bond distance
_geom_bond site symmetry 2
_geom _bond publ flag

S1 03 1.4339(12) . »

S1 02 1.4360(14) . ?

S1 C9 1.7618(1l6) . ?

S1 C10 1.7887(1l6) . 2

Cl10 CI11 1.509(2) . 2

Cl0 C7 1.539(2) . ?

C6 C5 1.368(2) . 7
Co6 C1 1.373(2) . 7
Co C7 1.512(2) . »
C7 N1 1.4702(18) . ?
C9 C8 1.527(2)

C8 N1 1.471(2) . ?
Cl1l O1 1.436(3) . ?
C5 C4 1.379(3) ?
Cl C2 1.374(3) ?
C2 C3 1.351(4) ?
C3 C4 1.356(3) ?
Ol N1 1.463(2) ?
loop

_geom_angle atom site label 1
_geom_angle atom site label 2
_geom_angle atom site label 3
_geom_angle
_geom_angle site symmetry 1
_geom_angle site symmetry 3
_geom_angle publ flag
03 s1 02 117.74(9)

03 S1 C9 110.03(8) .
02 S1 C9 109.02(8)

03 S1 C10 108.30(7) :
02 s1 C10 109.23(8) . . 2

?
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C9 s1 C10 101.25(7) . . ?
Cl1l c10 C7 101.14(12) . . ?
Ccll C€10 s1 110.51(12) . . 2
c7 Cl10 s1 108.85(10) . . 2
C5 C6 C1l 116.95(16) ?
C5 C6 C7 121.42(14) . . »
Cl Co6 C7 121.41(14) ?
N1 C7 C6 111.93(12) ?
N1 C7 C10 10l.e66(12) . . ?
C6 C7 C10 113.22(13) . . ?
C8 C9 S1 111.81(11) ?
N1 C8 C9 116.00(15) . . 2
0l C11 C10 105.35(14) . . ?
C6 C5 C4 121.99(18) . . »
C6 Cl1 C2 120.9(2)
C3 C2 Cl 121.1(2)
C2 C3 C4 119.1(2)
C3 C4 C5 119.8(2) .
Cll 01 N1 109.72(11) . . ?
Ol N1 C7 103.43(13)

0l N1 C8 107.59(13) . . 2
C7 N1 C8 111.64(12)

[SCRRLV IRV IRV

_diffrn measured fraction theta max
_diffrn reflns theta full

_diffrn measured fraction theta full
_refine diff density max 0.451
_refine diff density min -0.358
_refine diff density rms 0.130

0.985
30.87
0.985
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IV. NMR spectrum of compound 4a-m and 6a-e:

"H NMR Spectrum of 4a:
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BC NMR Spectrum of 4a:
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"H NMR Spectrum of 4b:
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C NMR Spectrum of 4b:
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"H NMR Spectrum of Compound 4c:
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BC NMR Spectrum of Compound 4c:
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COSY Spectrum of 4c:
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Expansion (1) of COSY Spectrum of 4c:
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Expansion (2) of COSY Spectrum of 4c:
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Expansion (3) of COSY Spectrum of 4c:
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NOESY Spectrum of Compound 4c:
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Expansion (1) of NOESY Spectrum of 4c:
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Expansion (2) of NOESY Spectrum of 4c:

E:

=

SH-TZE ROESY

EH-TZE 3 1 /datathispc pkb

)

GRS S T
T o e T |

' F2 [ppm)]

3.8

—

21



Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2008

Expansion (3) of NOESY Spectrum of 4c:
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Mass Spectrum of 4¢
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"H NMR Spectrum of 4d:
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BC NMR Spectrum of 4d:
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3C NMR Spectrum of 4e:
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1H NMR Spectrum of 4f:
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"H NMR Spectrum of 4g:
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BC NMR Spectrum of 4g:
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"H NMR Spectrum of 4h:
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B3C NMR Spectrum of 4h:
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"H NMR Spectrum of 4i:
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BC NMR Spectrum of 4j:
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"H NMR Spectrum of 4k:
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3C NMR Spectrum of 4k:
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"H NMR Spectrum of 4m:
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BC NMR Spectrum of 6a:

SH-110A 13C-NMR in CDCL13
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Expansion (1) of COSY Spectrum of 6a:
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Expansion (2) of COSY Spectrum of 6a:
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B3C NMR Spectrum of 6b:
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"H NMR Spectrum of 6c:
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BC NMR Spectrum of 6c:
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BC NMR Spectrum of 6d
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"H NMR Spectrum of 6e:
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BC NMR Spectrum of 6e:
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