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General Information:

All reagents were procured from commercial sources and utilized without further purification.
Solvents were distilled prior to use. Silica gel used for Column chromatography purification as
stationary phase. FTIR-Nicolet iS10 spectrophotometer using for IR spectral studies. 'H NMR
(300 & 400 MHz) and 3C NMR (75 & 100 MHz) were recorded on a Bruker spectrometer using
CDCl; as solvent and TMS as an internal standard; chemical shifts are reported in 6 (ppm). Mass
spectra were recorded on a Agilent 1200 LC/MS-6110 mass spectrometer. Melting points are
uncorrected. Thin-layer chromatography (TLC) was performed using glass plates coated with

silica gel (ACME, 254F). Spots were visualized using UV lamp and iodine vapour.
Experimental Section

Typical experimental procedure for the synthesis of compounds (5a-q)
A mixture of (E)-2-((2-Formylphenoxy)methyl)-3-phenylacrylonitrile (1a, Immol), and o-
phenylenediamine (4, 1 mmol) was placed in a round bottom flask and melted at 160 °C for 1 h.
After completion of the reaction as indicated by TLC, the crude reaction mass was purified by
column chromatography on silica gel (60-120 mesh), using ethylacetate : hexanes (0.5 : 9.5) to
afford 5a as a colourless solid in 84% yield.

(E)-3-(2-(2-Hydroxyphenyl)-1H-benzo|d]imidazol-1-yl)-2-methyl-3-phenylacrylonitrile (5a)
Yield : 84%; M. P : 162-164 °C; Reaction time : 1h; 'H NMR (300 MHz,

CDCLy) : 9 1.81 (s, 3H), 6.80 (t, J=7.5 Hz, 1H), 7.06 (t, J=7.5 Hz, 2H), 7.25- | (" 7@
7.45 (m, 6H), 7.52 (d, J=7.2 Hz, 2H), 7.63 (d, J=7.8 Hz, 1H), 7.84 (d, /=7.8 0

X
Hz, 1H), 13.03 (br s, 1H); 3C NMR (75 MHz, CDCL) : § 18.29, 108.53, eN

110.35, 111.86, 118.32, 118.74, 118.95, 119.38, 124.26, 124.73, 125.74,
128.22, 129.26, 131.64, 132.33, 133.03, 134.13, 140.52, 148.43, 150.75, 159.13; IR (KBr) : 1625,
3030, 3246, 3414 cm’'; HRMS calculated for C3H gN;O [M+H]* 352.1450, found 352.1451.

(E)-3-(2-(2-Hydroxyphenyl)-1H-benzo[d]imidazol-1-yl)-2-methyl-3-o-tolylacrylonitrile (Sb)
Yield : 80%; M. P : 161-163 °C; Reaction time : 1h; 'H NMR (400 MHz,
CDCl3) : 6 1.86 (s, 3H), 2.33 (s, 3H), 6.85 (t, J/=1.2Hz, 1H), 6.89 (d, J=0.8Hz, éj/&“@

1H), 7.0-7.34 (m, 7H), 7.35 (d, J=1.2Hz, 2H), 7.37 (d, J=0.8Hz, 1H); 3C N
X
NMR (75 MHz, CDCl3) : & 17.17, 19.42, 109.19, 109.69, 111.06, 117.07, L N
e




117.29, 117.58, 118.29, 122.97, 123.42, 124.93, 125.10, 128.82, 129.88, 130.82, 131.08, 131.44,
133.02, 136.44, 139.36, 146.79, 149.64, 157.53; IR (KBr) : 1621, 3010, 3236, 3434cm™!, HRMS
calculated for C,4H,oN;O [M+H]* 366.1606, found 366.1595.

(E)-3-(2-(2-Hydroxyphenyl)-1H-benzo|d]imidazol-1-yl)-2-methyl-3-p-tolylacrylonitrile (5c)

Yield: 85%; M. P : 162-164°C; Reaction time : 1h; '"H NMR (300 MHz, OH N@
CDCl) : 6 1.76 (s, 3H), 2.33 (s, 3H), 6.79 (t, J=7.5Hz, 1H), 7.04-7.43 (m, /N
10H), 7.64 (q, J/=1.2Hz, 1H), 7.82 (d, J=8.1Hz, 1H), 13.08 (br s, 1H); X

13C NMR (75 MHz, CDCl;) : 6 18.16, 21.50, 107.40, 110.41, 111.90, | Me o

118.30, 118.94, 118.97, 119.32, 124.19, 124.68, 125.79, 128.15, 129.98,
130.23, 132.28, 134.16, 140.49, 142.37, 148.46, 150.74, 159.15; IR (KBr) :
1620, 3037, 3240, 3419cm™'; HRMS calculated for C,4H,N30 [M+H]* 366.1606,

found 366.1589.
(E)-3-(4-Ethylphenyl)-3-(2-(2-hydroxyphenyl)-1H-benzo|d]imidazol-1-yl)-2-methylacrylo
nitrile (5d)

OH
Yield : 84%; M. P : 163-165°C; Reaction time : 1h; '"H NMR (300 MHz, ?“Q
N
CDCly) : 6 1.20 (t, J=7.5 Hz, 3H), 1.76 (s, 3H), 2.64 (q, /=7.5 Hz, 2H), 6.8 Q
(t,J=7.5Hz, 1H), 7.04-7.47 (m, 9H), 7.64 (d, /=7.8Hz, 1H), 7.83 (d, /=7.8Hz | ¢, CN

1H), 13.11 (br s, 1H); *C NMR (75 MHz, CDCl;) : 6 14.93, 18.15, 28.74,
107.41, 110.41, 111.90, 118.29, 118.96, 119.29, 124.17, 124.65, 125.74, 128.22, 128.79, 130.37,
132.26, 134.15, 140.47, 148.48, 150.71, 159.15; IR (KBr) : 1635, 3043, 3231, 3434cm’'; HRMS
calculated for C,sH,,N;O [M+H]* 380.1763, found 380.1746.
(E)-3-(2-(2-Hydroxyphenyl)-1H-benzo[d]imidazol-1-yl)-3-(4-isopropylphenyl)-2-methyl

acrylonitrile (5e)

Yield : 83%; M. P : 161-163°C; Reaction time : 1h; '"H NMR (300 MHz, OH N@
CDCls) : 6 1.20 (d, J=6.9 Hz, 6H), 1.74 (s, 3H), 2.89 (sep, J=6.9 Hz, 1H), N
6.78-6.83 (m, 1H), 7.04 (m, 2H), 7.21-7.63 (m, 7H), 7.66 (4, /= 1.5 Hz, | _ Ny
1H), 7.82 (d,J="7.8Hz, 1H), 13.01 (brs, 1H); 13C NMR (75 MHz, CDCl;) T

10 18.13, 23.55, 34.05, 107.48, 110.44, 111.93, 118.31, 118.99, 119.28, 124.16, 124.65, 125.73,
127.41, 128.25, 130.46, 132.27, 134.16, 140.48, 148.46, 150.71, 153.02, 159.18; IR (KBr) : 1621,
3043, 3231, 3440cm™'; HRMS calculated for C,sH,4N3O [M+H]" 394.1919, found 394.1907.



(E)-3-(2-(2-Hydroxyphenyl)-1H-benzo|d]imidazol-1-yl)-3-(2-methoxyphenyl)-2-methyl

acrylonitrile (5f) OH | @
Yield : 82%; M. P : 164-166°C; Reaction time : 1h; 'H NMR (300 MHz, @AN

CDCl3) : 0 1.89 (s, 3H), 3.79 (s, 3H), 6.80-6.92 (m, 2H), 7.03 (t, /= 6 Hz, 1H), N
7.17 (d, J = 7.5 Hz, 2H),7.30-7.37 (m, 5H), 7.80 (d, /=7.8Hz 1H), 7.88 (d, ove"
J=7.8Hz 1H), 12.78 (br s, 1H); *C NMR (75 MHz, CDCl;) : § 18.00, 55.21, 110.67, 111.13,
111.85,112.41, 117.92, 118.41, 118.53, 119.19, 120.76, 122.42, 123.90, 124.41, 126.71, 130.20,
132.03, 132.77, 134.44, 140.37, 144.85, 150.89, 157.43, 159.00; IR (KBr) : 1622, 3023, 3239,
3419cm'; HRMS calculated for Cp4H,0N3;O, [M+H]" 382.1556, found 382.1543.

(E)-3-(3,4-Dimethoxyphenyl)-3-(2-(2-hydroxyphenyl)-1H-benzo|d]imidazol-1-yl)-2-methyl

acrylonitrile (5g)

Yield : 81%; M. P : 168-170°C; Reaction time : 1h; 'H NMR (300 MHz, OH N@
CDCls) : 6 1.74 (s, 3H), 3.83 (s, 3H), 3.85 (s, 3H), 6.74-6.87 (m, 3H), 7.09 @/4,4

(t, J=9.3Hz, 2H), 7.26-7.41 (m, 5H), 7.60 (d, J=8.1Hz, 1H), 7.82 (d, 7.8Hz ~
1H), 12.90 (br s, 1H); 13C NMR (75 MHz, CDCl5) : § 18.09, 55.98, 56.15, | MeO L o

105.71, 110.44, 110.82, 111.25, 111.89, 118.32, 118.95, 119.30, 121.95,
124.20, 124.67, 125.41, 125.76, 132.30, 134.24, 140.46, 148.13, 149.23, 150.87, 151.89, 159.13;
IR (KBr) : 1622, 3038, 3240, 3412cm’'; HRMS calculated for C,sH,,N30; [M+H]" 412.1661,
found 412.1688.
(E)-3-(Benzo|d][1,3]dioxol-5-yl)-3-(2-(2-hydroxyphenyl)-1H-benzo|d]imidazol-1-yl)-2-
methylacrylonitrile (Sh)

Yield : 80%; M. P : 171-173°C; Reaction time : 1h; 'H NMR (300 MHz, P ’;“Q
CDCl) : 0 1.75 (s, 3H), 5.98 (s, 2H), 6.75-6.96 (m, 2H), 7.04-7.12 (m, 4H), 5 N

N
7.29-7.60 (m, 3H), 7.62 (d, J= 1.2 Hz, 1H), 7.83 (d, J = 7.8Hz, 1H), 13.04 <0 CN

(br s, 1H); 13C NMR (75 MHz, CDCl5) : 6 18.16, 102.05, 106.52, 107.97,
108.87, 110.35, 111.83, 118.33, 118.96, 119.37, 123.73, 124.26, 124.74, 125.75, 126.89, 132.32,
134.08, 140.45, 147.85, 148.50, 150.50, 150.68, 159.15; IR (KBr) : 1618, 3024, 3236, 3427cm™';
HRMS calculated for C4H;sN3O3 [M+H]* 396.1348, found 396.1351.
(E)-3-(2-Chlorophenyl)-3-(2-(2-hydroxyphenyl)-1H-benzo|d]imidazol-1-yl)-2-methylacrylo

nitrile (5i) OH @
®/4




Yield : 82%; M. P : 160-162°C; Reaction time : 1h; 'TH NMR (300 MHz, CDCls) : 6 2.12 (s, 3H),
7.09-7.25 (m, 2H), 7.33 (t, /= 7.5Hz, 1H), 7.44-7.58 (m, 4H), 7.82 (t, /= 7.8Hz, 3H), 7.98( d, J =
7.2Hz, 1H), 8.13 (d, J = 6.9Hz, 1H), 12.76 (br s, 1H); 13C NMR (75 MHz, CDCl;) : 3 18.09,
110.64, 111.82, 112.58, 117.13, 118.37, 118.62, 119.12, 123.64, 124.15, 125.51, 126.73, 126.80,
130.70, 131.01, 131.34, 131.77, 133.19, 133.99, 140.48, 144.68, 150.48, 158.42; IR (KBr) : 1631,
3050, 3237, 3434cm!; HRMS calculated for Cp3H;7CIN3O [M+H]" 386.1060, found 386.1054.

(E)-3-(3-Chlorophenyl)-3-(2-(2-hydroxyphenyl)-1H-benzo|d]imidazol-1-yl)-2-methylacrylo

nitrile (5j) OH @
Yield : 80%; M. P : 161-163°C; Reaction time : 1h; 'H NMR (300 MHz, ®/4N
CDCly):01.72 (s, 3H), 6.70 (t,J=7.5Hz, 1H),7.02 (q, J/=8.4Hz, 2H), 7.16-7.50 N

(m, 8H), 7.75 (d, J=7.8Hz, 1H), 12.84 (s, 1H); 3C NMR (75 MHz, CDCl;) : 6 L o

18.39,110.08,110.19,111.71, 118.25, 118.47, 119.04, 119.55, 124.46, 124.93,
125.55, 126.47, 128.04, 130.55, 131.74, 132.51, 133.94, 134.81, 135.43, 140.58, 146.92, 150.62,
159.13; IR (KBr) : 1623, 3036, 3241, 3419cm™'; HRMS calculated for C,3H;7CIN;O [M+H]*
386.1060, found 386.1055.

(E)-3-(4-Chlorophenyl)-3-(2-(2-hydroxyphenyl)-1 H-benzo|d]imidazol-1-yl)-2-methylacrylo

nitrile (5k) OH @
Yield : 84%; M. P : 158-160°C; Reaction time : 1h; 'H NMR (300 MHz, /N
CDCl) : 0 1.82 (s, 3H), 6.82 (q, /=7.2Hz, 1H), 7.09(q, J=8.4Hz, 2H), 7.25- X
7.57 (m, 8H), 7.83 (d, 7.8Hz, 1H), 12.87 (br s, 1H); '*C NMR (75 MHz, | ¢ N

CDCl;): 6 18.32,109.06, 110.18, 111.74, 118.44, 118.48, 119.00, 119.53, 124.43, 124.88, 125.59,
129.48, 129.61, 131.48, 132.47, 133.97, 137.87, 140.57, 147.31, 150.68, 159.14. IR (KBr) : 1630,
3040, 3251, 3431cml; HRMS calculated for Co3H;7CIN;O [M+H]" 386.1060, found 386.1056.
(E)-3-(3-Bromophenyl)-3-(2-(2-hydroxyphenyl)-1H-benzo|d]imidazol-1-yl)-2-methylacrylo
nitrile (51)

Yield : 83%; M. P : 166-168°C; Reaction time : 1h; '"H NMR (300 MHz, OH N@
CDCly) : 6 1.80 (s, 3H), 6.81-6.87 (m, 1H), 7.04-7.12(m, 2H), 7.22-7.85 (m, @AN

9H), 12.89 (br s, 1H); 3C NMR (75 MHz, CDCl;) : 6 18.36, 29.70, 110.11, N
110.19, 111.70, 118.21, 118.47, 119.04, 119.55, 123.36, 124.45, 124.92,
125.52, 126.90, 130.73, 130.89, 132.50, 133.92, 134.66, 135.03, 140.59,

Br




146.80, 150.62, 159.12; IR (KBr) : 1631, 3029, 3237, 3434cm! ; HRMS calculated for
C23H]7BI'N3O [1V[+H]Jr 4300555, found 430.0559.
(E)-3-(2-(3-Ethoxy-2-hydroxyphenyl)-1H-benzo|d]imidazol-1-yl)-2-methyl-3-phenylacrylo

nitrile (5m)

OH
Yield : 83%; M. P : 159-161°C; Reaction time : 1h; 'H NMR (300 MHz, |EtO ?‘@
N
CDCL) : 6 1.50 (t, J=6.9 Hz, 3H), 1.79 (s, 3H), 4.13 (q, J=6.9 Hz, 2H), §
6.75 (t, J=8.1Hz, 1H),6.92 (d, J=7.8Hz, 1H), 7.04 (d, J=8.1, 1H), 7.23- CN

7.52 (m, 9H), 7.83 (d, J=7.8, 1H); 13C NMR (75 MHz, CDCI;) : 5 14.86,

18.29, 64.63, 108.36, 110.38, 112.27, 115.22, 117.71, 118.55, 118.80, 119.45, 124.18, 124.66,
128.24, 129.18, 131.52, 133.14, 134.10, 140.57, 148.45, 149.46, 150.99; IR (KBr) : 1620, 3031,
3243, 3434cm'; HRMS calculated for C,5H,,N30, [M+H]* 396.1712, found 396.1703.
(E)-3-(2-(3-Ethoxy-2-hydroxyphenyl)-1H-benzo|d]imidazol-1-yl)-2-methyl-3-p-tolylacrylo
nitrile (5n)

Yield: 83%; M. P : 163-165°C; Reaction time : 1h; '"H NMR (300 MHz, Eto OH ']‘@
CDCls) : 6 1.50 (t, J=6.9 Hz, 3H), 1.75 (s, 3H), 2.34 (s, 3H), 4.13 (q, J/=6.9 \®/<N

Hz, 2H), 6.74 (t, /=8.1Hz, 1H), 6. 92 (d, J=7.5Hz, 1H), 7.04 (d, J/=7.8Hz, N
1H), 7.14-7.42 (m, 7H), 7.82 (d, J=7.8Hz, 1H), 13.11 (brs, 1H); 3*C NMR Me -

(75 MHz, CDCl;) : 6 14.87, 18.15, 21.47, 64.62, 107.25, 110.42, 112.26, 115.21, 117.70, 118.49,
119.02, 119.38, 124.11, 124.60, 128.17, 129.91, 130.31, 134.12, 140.51, 142.24, 148.48, 149.53,
150.98; IR (KBr) : 1630, 3021, 3236, 3432cm’!; HRMS calculated for C,sH,4N30, [M+H]*
410.1869, found 410.1870

(E)-3-(2-(3-Ethoxy-2-hydroxyphenyl)-1H-benzo|d]imidazol-1-yl)-3-(4-isopropylphenyl)-2-
methylacrylonitrile (50)

Yield : 81%; M. P : 160-162°C; Reaction time : 1h; '"H NMR (300 MHz,
CDCly) : 6 1.20 (d, J=6.9 Hz, 6H), 1.49 (, J/=6.9 Hz, 3H), 1.73 (s, 3H), E‘°©ﬁ©
2.88 (sep, /=6.9 Hz, 1H), 4.12 (q, J/=6.9 Hz, 2H), 6.74 (d, /=8.1Hz, 1H), N
6.92 (d, J/=7.8Hz, 1H), 7.03 (d, J=8.1Hz, 1H), 7.20- 7.47 (m,7H), 7.81(d, | Me CN
J=8.1Hz 1H), 13.11 (br s, 1H); 13C NMR (75 MHz, CDCl5) : § 14.89, e

18.13, 23.55, 34.03, 64.64, 107.36, 110.47, 112.30, 115.27, 117.70, 118.55, 119.05, 119.33,




124.11, 124.60, 127.33, 128.28, 130.58, 134.13, 140.50, 148.47, 148.48, 149.58, 150.97, 152.88;
IR (KBr) : 1632, 3041, 3239, 3430cm™'; HRMS calculated for CygHysN3;O, [M+H]" 438.2182,
found 438.2167.
(E)-3-(2-(3-Ethoxy-2-hydroxyphenyl)-1H-benzo|d]imidazol-1-yl)-3-(2-methoxyphenyl)-2-
methylacrylonitrile (Sp)
Yield : 79%; M. P : 162-164°C; Reaction time : 1h; 'H NMR (300 MHz, Eto&g@
CDCly) : 0 1.48 (t,J= 6.9 Hz, 3H), 1.88 (s, 3H), 3.75 (s, 3H), 4.12 (q, J = N\

6.9 Hz, 2H), 6.71-6.92 (m, 3H), 7.05(d, J/=7.5Hz, 2H), 7.15 (d, J/=7.8Hz OMgN
1H), 7.34 (d, J/=7.8Hz 3H), 7.44 (d, J=8.1Hz, 1H), 7.8 (d, J=7.8Hz 1H); 3C

NMR (75 MHz, CDCl5) : 6 14.89, 18.00, 55.19, 64.63, 110.73, 110.92, 111.79, 112.86, 115.12,
118.10, 118.50, 118.71, 119.26, 120.68, 122.51, 123.80, 124.33, 130.31, 132.67, 134.43, 140.42,
144.96, 148.17, 149.35, 151.06, 157.44; IR (KBr) : 1622, 3036, 3241, 3429cm!; HRMS calculated
for C6H,4N305 [M+H]" 426.1818, found 426.1817.
(E)-3-(4-Chlorophenyl)-3-(2-(3-ethoxy-2-hydroxyphenyl)-1H-benzo[d]imidazol-1-yl)-2-

methylacrylonitrile (5q)

Yield : 79%; M. P : 159-161°C; Reaction time : 1h; "H NMR (300 MHz, OH N@
EtO
CDCls) : 6 1.50 (t,J=6.9 Hz, 3H), 1.82 (s, 3H), 4.13 (q, J/=6.9 Hz, 2H), 6.73 /N
(t, J=8.1 Hz, 1H), 6.93 (d, J = 7.5 Hz, 1H), 7.04 (d, J = 7.8Hz, 1H), 7.14 X
CN
(d, J=8.1Hz, 1H), 7.26-7.43 (m, 7H), 7.84 (d, ] = 8.1H z, 1H), 12.66 (brs, ci

1H); BC NMR (75 MHz, CDCl;) : 6 14.85, 18.33, 64.64, 108.78, 110.20, 112.21, 115.24, 117.62,
118.56, 118.65, 119.63, 124.33, 124.79, 129.51, 131.61, 133.96, 137.74, 140.68, 147.35, 148.48,
149.35, 150.92; IR (KBr) : 1631, 3045, 3240, 3429cm™'; HRMS calculated for C,sH,,CIN;0,
[M+H]* 430.1322, found 430.1320.

Typical experimental procedure for the synthesis of compounds (8a-e)
A mixture of 2-(allyloxy)benzaldehyde (7a, 1mmol), and o-phenylenediamine (4, 1 mmol)
was placed in a round bottom flask and melted at 160 °C for 1 h. After completion of the reaction

as indicated by TLC, The crude reaction mass was purified by column chromatography on silica



gel (Acme 60-120 mesh), using ethylacetate : hexanes (0.5 : 9.5) to afford 8a as a colourless semi-
solid in 84% yield.

2-(1-Allyl-1H-benzo|d]imidazol-2-yl)phenol (8a)

Yield : 84%; Semi-solid; Reaction time: 1h; '"H NMR (300 MHz, CDCls)
:03.37(d, J= 6 Hz, 2H), 5.11 (m, 2H), 6.06 — 6.16 (m, 1H), 6.92 (t, J = oH \_\
7.6 Hz, 1H), 7.27 —7.53 (m, 7H), 7.63 (s, 2H); 3C NMR (75 MHz, CDCl;)
:034.20,111.60,115.71,116.07, 118.10, 118.63, 122.51, 123.34, 124.22, 129.20, 132.17, 132.54,
136.58, 137.44, 151.71, 156.94; IR (KBr) : 1607, 3015, 3226, 3406 cm™'; HRMS calculated for
Ci6H15N,O [M+H]* 251.1184, found 251.1175.
2-(1-Allyl-1H-benzo|d]imidazol-2-yl)-6-ethoxyphenol (8b)

Yield : 83%; Reaction time: 1h; Semi-solid; '"H NMR (300 MHz, CDCL) : 6 N’@
/

1.47 (t,J=6.9 Hz, 3H), 3.32 (d, /= 6.0 Hz, 2H), 4.15 (q, /= 6.9 Hz, 2H), 5.06

(t, J=9.6Hz, 2H), 5.86-5.99 (m, 1H), 6.77 (s, 1H), 7.27 (q, /=3.9Hz 4H), 7.63 OH \

(g, J=3.3Hz, 2H); *C NMR (75 MHz, CDCl;) : 4 14.88, 39.82, 64.85, 112.68,
115.28, 116.04, 116.91, 117.14, 117.28, 120.03, 123.18, 125.55, 126.36, 130.97, 137.32, 146.37,
147.75, 151.11; IR (KBr) : 1616, 3024, 3231, 3401 cm''; HRMS calculated for CigH;9N,0,
[M+H]* 295.1447, found 295.1443.
2-(1-allyl-1H-benzo[d]imidazol-2-yl)-4-chlorophenol (8c)

Yield : 82%; M.P. : 185-187, Reaction time: 1h; Solid; "H NMR (300
MHz, CDCl,) : 6 3.58 (d, /= 5.6 Hz, 2H), 5.23 (t, /= 6.4 Hz, 2H), 6.08
—6.17 (m, 1H), 7.36 (d, J/=8.1Hz, 4H), 7.59-7.68 (m, 3H); 3C NMR (75 CI\@l\N
MHz, CDCl;) : 6 34.13,112.78,112.90, 116.64, 117.86, 119.79, 122.30, OH \\\\
123.44,123.69, 127.90, 131.15, 131.65, 132.90, 135.83, 150.70, 155.56
; IR (KBr) : 1623, 3020, 3224, 3412 cm’!; HRMS calculated for C;6H;4,CIN,O [M+H]* 285.0795,

found 285.0790.
2-(1-allyl-1H-benzo[d]imidazol-2-yl)-4,6-dichlorophenol (8d)

Yield : 81%; M.P. : 188-190, Reaction time: 1h; Solid; 'TH NMR (300

MHz, CDCl;) : 6 3.50 (d, J = 6.8 Hz, 2H), 5.12 - 5.18 (m, 2H), 5.99 - . N/NQ
6.09 (m, 1H), 7.19 (d, J = 0.9Hz, 1H), 7.32(q, /= 2.1 Hz, 2H), 7.48 ( d,

J=1.5Hz, 1H), 7.62 ( q, J = 2.1Hz, 2H); '*C NMR (75 MHz, CDCl;) : OH \\\

034.16,112.66,116.71, 120.04, 122.20, 123.92, 124.03, 125.03, 131.43,



131.90, 132.48, 135.79, 139.34, 150.49, 155.59 ; IR (KBr) : 1624, 3017, 3242, 3412 cm™'; HRMS
calculated for CcH;3CL,N,O [M+H]" 319.0405, found 319.0404.
2-(1-allyl-1H-benzo[d]imidazol-2-yl)-4-bromophenol (8¢)

Yield : 86%; M.P. : 174-177, Reaction time: 1h; Solid; '"H NMR (300
MHz, CDCls) : 0 3.50 (d, J = 6.4 Hz, 2H), 5.12 — 5.15 (m, 2H), 6.02 —

Y
6.06 (m, 1H), 6.68 (q, J = 2.7Hz, 1H), 6.74-6.79 (m, 1H), 7.30 (q, J = Brﬁ%
OH K\\

2.4Hz, 2H), 7.43 (d, ] = 2.1 Hz, 1H), 7.62 (d, ] = 1.8Hz, 1H); 3C NMR
(75 MHz, CDCls) : 6 34.10, 110.48, 112.88, 113.39, 113.45, 116.66,
117.92,119.81, 125.17, 131.72, 131.91, 132.89, 134.52, 135.84, 150.53, 156.12; IR (KBr) : 1628,
3014, 3240, 3422 cm'; HRMS calculated for C¢H4BrN,O [M+H]" 329.0290, found 329.0289.

Typical experimental procedure for the synthesis of intermediates (5a)

A mixture of (E)-2-((2-Formylphenoxy)methyl)-3-phenylacrylonitrile (1a, Immol), and o-
phenylenediamine (4, 1 mmol) was placed in a round bottom flask and melted at 160 °C for 20
minutes. The crude reaction mass was purified by column chromatography on silica gel (100-200
mesh), using ethylacetate : hexanes (3.5 : 6.5) to afford intermediate 5a as a yellow liquid.
Typical experimental procedure for the synthesis of intermediate (5b)

A mixture of (E)-2-((2-formylphenoxy)methyl)-3-(o-tolyl)acrylonitrile (1b, Immol), and
o-phenylenediamine (4, 1 mmol) was placed in a round bottom flask and melted at 160 °C for 20
minutes. The crude reaction mass was purified by column chromatography on silica gel (100-200

mesh), using ethylacetate : hexanes (5 : 5) to afford intermediate Sb as a red liquid.

(E)-2-((2-(1H-benzo[d]imidazol-2-yl)phenoxy)methyl)-3-phenylacrylonitrile (Intermediate

of 5a)

Reaction time : 20 min; liquid; '"H NMR (400 MHz, CDCI;) : 6 4.98 (s, '\f@
0

2H), 7.02 (d, ] = 8.4 Hz, 1H), 7.19 (t, J = 7.2 Hz, 1H), 7.24-7.28 (m, 3H),
7.40 (q, J = 1.6 Hz, 1H), 7.46-7.49 (m, 3H), 7.67 (t, J = 2.4 Hz, 2H), 7.80- CN
7.83 (m, 2H); 8.57(t, J = 1.6 Hz, 1H) 3C NMR (100 MHz, CDCl;) : §70.54, 105.79, 112.65,
118.17, 118.74, 122.94, 123.02, 129.29, 129.42, 131.00, 131.37, 131.70, 132.32, 146.85, 149.04,
154.87. HRMS calculated for Co3H;,N;O [M+H]* 352.1451, found 352.1445.

(E)-2-((2-(1H-benzo|d]imidazol-2-yl)phenoxy)methyl)-3-phenylacrylonitrile (Intermediate

of Sb)
I
9 CL
(e} 4

CN




Reaction time : 20 min; liquid; "H NMR (400 MHz, CDCls) : 6 2.29 (s, 3H), 4.99 (s, 2H), 7.02 (d,
J=8.4 Hz,1H), 7.18-7.25 (m, 4H), 7.30-7.51 (m, 4H), 7.40 (q, J = 1.6 Hz, 1H), 7.67 (s, 2H), 7.92
(d, J=7.6 Hz, 1H), 8.58 (q, J = 1.6Hz, 1H); 3C NMR (100 MHz, CDCl;) : 19.84, 70.18, 107.89,
112.66, 117.97, 118.90, 122.85, 122.99, 126.71, 128.01, 130.86, 131.00, 131.25, 131.60, 137.65,
145.56, 149.05, 154.76.

HRMS calculated for C,4H9N3O [M+H]* 366.1607, found 366.1601.

10



'H, 3C NMR and Mass spectra for compounds 5a-q
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Sample Name PVKT-17 Position Instrument Name Q-TOF User Name QTOF-PU\admin

Inj Vol

-1 InjPosition SampleType Sample IRM Calibration Status Success.

Data Filename  PVKT-17.d ACQ Method Pondi y Universi G PV-MB-351.1372 Acquired Time 25-02-2015 11:27:56

xigs
3]

Cpd 1: C23 H17 N3 O: + FBF Spectrum (0.390-0.624 min) PVKT-17.d Subtract

352.1451
(M+H)+

353.1483
| (M+H)+

354.1516
(M+H)+

346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366

13



go0 00—

L

5b

CN
Me

ﬁj\s A_‘_“i__L_m_ L VI

[,

———

ppm

10

o
o

“T0 &

HoHMHANHOo

14



LTTLT ——
Zh 6T —

9 6L
8L°SL

1Z°9L
6L 60T
697601
90 11T
LOTLTIT
62°LIT

BS LTI
627811
LE'EZZT

R TA L Huuyyu
£6°b21
0T 57T ——
Z8'82T —
88°621
z8°0ET
80°1E1
PETET
Z0"EET
PEOET
9€"6ET
6L ObT

b9 6HT
£6°LST

-

PP

20

T T T S |
160 140 120 100 80 60

T
180

T
200

15



Sample Name PVKT-8 Position Instrument Name Q-TOF

Inj Vol

-1 InjPosition SampleType Sample

Data Filename  PVKT-8.d ACQ Method Pondicherry Universi Comment PV-MB-365.1528

x10 4

2.8
2.7
2.6

User Name
IRM Calibration Status
Acquired Time

QTOF-PU\admin |
Success
13-04-2015 11:38:21

Cpd 1: C24 H19 N3 O: + FBF Spectrum (0.452-0.752 min) PVKT-8.d Subtract

366.1595

2.5 (M+H)+

2.4
2.3

2.1

Gy
[

360 361 362 363 364 365 366 367 368 369 370 371 37’2_3#3 374 375 376 377 378 379 380 381
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Sample Name  Unavailable Position L i Name L User Name Unavailable
Inj Vol Unavailable InjPosition L ype L IRM Calibration Status Success

Data Filename  PVKT-4.d ACQ Method Comment Sample is g d Time Unavailable

x10 4 Cpd 1: C24 H19 N3 O: + FBF Spectrum (0.387-0.604 min) PVYKT-4.d Subtract

2,89 366.1589
2.7 (M+H)+

367.1622
0.8 (M+H)+

368.1642
(M+H)+

360 361 362 363 364 365 366 367 368 369 370_371 372 373 374 375 376 377 378 379 380
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Sample Name PVKT-5 Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  PVKT-5.d ACQ Method Pondicherry Universi Comment PV-MB-379.1685 Acquired Time 13-02-2015 14:44:19
x10 5 [Cpd 1: C25 H21 N3 O: + FBF Spectrum (0.555-0.605 min) PVKT-5.d Subtract
1.9
1.8 380.1746
(M+H)+
1.71
1.6
1.5
1.4
1.3
1.2
1.1
14
0.9
0.84
0.7
0.6
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Sample Name  PVKT-10 Position Instrument Name Q-TOF User Name QTOF-PUfladmin
1nj Vol -1 InjPosition SampleType Sample 1RM Calibration Status Success
Data Filename  PVKT-10.d ACQ Methed Pondicherry Universi Comment PV-MB-393.1841 Acquired Time 13-02-2015 14:30:55
x10 5 —C—pE 1: C26 H23 N3 O: + FBF Spectrum (0.606 min) PVKT-10.d Subtract
2.59
2.4
23]
2.2
-
24
9
.84
7
.61
.5
.44

3]
i

0.9
0.8

0.7]
06

0]
0.4
0.3*
0.24 396.1961

0.1 (M+H)+ 398 1963
| (M+H)+

387 388 389 390 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407

394.1907
(M+H)+

i G Gy

395.1931
(M+H)+
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159.00
157.43
150.89
144.85
140.37
134.44
132.77
132.03
130.20
126.71
124.41
123.390
122.42
120.76
119.19
118.53
118.41
117.92

RS

18.00

Sample Name PVKT-13

Inj Vol

Data Filename

¥ T T T I T " T I

T T
200 180 160 140 120 100 80 &0 40

Position Instrument Name QTOF
InjPasition SampleType Sample

ACQ Method Pondicherry Universi Comment PV-MB-381.1477

User Name
IRM Calibration Status
Acquired Time

-1
PVKT13.d

20 0 ppm

QTOF-PU\admin
Success
13-02-2015 15:07:25

x10 4
1.84

1.7

0.8
0.7
0.6

0.5
0.4
0.3
0.24

0.1

Cpd 1: C24 H19 N3 O2: + FBF Spectrum (0.389-0.635 min) PVKT13.d Subtract

382.1543
(M+H)+

383.1583
(M+H)+

384.1574
(M+H)+

379 380 381 384 385 387 388
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Sample Name PVKT-2 Position Instrument Name Q-TOF User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status
Data Filename  PVKT-2.d ACQ Method Pondlicherry Universi Comment M5-MB-411.1583 Acquired Time

QTOF-PU\admin
Success
20-03-2015 11:34:32

x10 5
1.5
1.45
1.4
1.35
1.3

0.15

0.05

Cpd 1: C25 H21 N3 O3: + FBF Spectrum (0.453-0.470, 0.620-0.737 min) PVKT-2.d Subtract

412.1688
(M+H)+
|

413.1692
(M+H)+

414.1726
(M+H)+

406 407 408 409 410 411 412 413 a1a 415 416 417 418 419 420 421 422 423 424 425 426
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Sample Name  PVKT-1 Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  PVKT-1.d ACQ Method Pondicherry Universi Comment PV-MB-395.1270 Acquired Time 09-02-2015 12:28:03

%10 § [CPd 1: C24 H17 N3 O3: + FBF Spectrum (0.388-0.438, 0.471-0.604 min) PVKT-1.d Subtract

1.4

1.3- 396.1351
1.25 (M+H)+

397.1383
0.351 frf i

0.1 398.1413
(M+H)=+

390 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 409 410
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L | e

T
200 180 180 140

Sample Name  PVKT16 Position

Inj Vol

-1 InjPosition

Data Filename  PVKT16.d ACQ Method Pondicherty Uni

S | T T T T T T
120 100 80 60 40 20 0 ppm

Instrument Name Q-TOF User Name QTOF-PU\admin
SampleType Sample IRM Calibration Status Success
iversi Comment PVK-MB-385.0982 Acquired Time 04-02-2015 11:23:14

x10 3

4
38
3.6
3.4
3.2

3
2.8
2.6
2.4
22

2
1.8
1.6
1.4
1.2

1
0.8
0.6
0.4
0.2

Cpd 1: G23 H16 CI N3 O: + FBF Spectrum (0.386-0.636 min) PVKT16.d Subtract

386.1054
(M+H)+

387.1087
(M+H)+

388.1034
(M+H)+

o

382 383 384 385 386 387

388 389 390 391 392 393 394 395 396 397
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Sample Name  PVKT14 Position

Inj Vol

o e
)

134.81

[= N5l
- m
=

e

146.92
133.94
132.51
131.74
130.55
128.04
126.47
125.55
124.93
124.486
119.55
119.04
118.47

159,13
150.62

118.25

111.71

110.19

110.08
77.50
77.08
76.65

=y

18.3%

T T T T T
200 180 160 140 120 100

Instrument Name
L | InjPosition SampleType

Data Filename  PVKT14.d ACQ Method Pondicherry Universi Comment

Q-TOF
Sample

PVK-MB-385.0982

40 20

User Name
IRM Calibration Status
Acquired Time

0 ppm

QTOF-PU\admin
Success
04-02-2015 11:26:22

x10 S
1.65

0.05

Cpd 1; C23 H16 Cl N3 O: + FBF Spectrum (0.371-0.388, 0.504-0.588 min) PVKT14.d Subtract

386.1055
(M+H)+

388.1031
(M+H)+

387.1085
{M=+H)+

389.1058
(M+H)+
390.1089
(M+H)+
.
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Instrument Name User Name
SampleType

Comment

Sample Name PVKT-22 Q-TOF
Inj Vol -1 InjPosition Sample IRM Calibration Status

Data Filename  PVKT-22.d ACQ Method Pondicherry Universi PV-MB-385.0982 Acquired Time

Position

QTOF-PU\admin
Success
25-02-2015 11:14:47

%10 5 |CPd 1: C23 H16 CI N3 O: + FBF Spectrum (0.387-0.421, 0.488-0.604 min) PVKT-22.d Subtract
1.15
1.1
1.051
1
0.95
0.9
0.85
08
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
388.1032
0.35 (M-H)+
0.3 387.1087
0.25 (M+H)+
0.2
0.15
389.1061
0.1 (M+H)+
0.05 | | 390.1008

& | L (M+H)+

386.1056
(M+H)+
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Sample Name PYKT-11 Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  PVKT-11.d ACQ Method Pondicherry Universi Comment PV-MB-429.0477 Acquired Time 09-02-2015 12:21:40
x10 5 |CPd 1: ©23 H16 Br N3 O: + FBF Spectrum (0.387-0.620 min) PVKT-11.d Subtract
1.05

| 430.0559 432.0539
095 (M+H)+  (M+H)+

431.0588 | 433.0568
0.25 (M+H)+ | (p+H)+

0.154

0.1
434.0601
0.05 | (M+H)+

424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 4389 440 441 442 443 aaa
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Sample Name  PVKT-19 Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  PVKT19.d ACQ Method Pondicherry Universi Comment PV-MB-395,1634 Acquired Time 13-02-2015 15:10:47

x10 5 |Cpd 1: C25 H21 N3 O2: + FBF Spectrum (0.386-0.403, 0.520-0.587 min) PVKT19.d Subtract

1.65
1.6

1.55
1.5 396.1703

(M+H)+

0.05

389 390 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 409 410
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Sample Name PVKT-21 Position Instrument Name Q-TOF
Inj Vol -1 InjPosition SampleType Sample
Data Filename  PVKT-21.d ACQ Method Pondicherry Universi Comment PV-MB-409.1790

20 0 ppm

User Name QTOF-PU\admin
IRM Calibration Status Success
Acquired Time 25-02-2015 11:24:24

x10 5 |Cpd 1: C26 H23 N3 O2: + FBF Spectrum (0.456-0.656 min) PVKT-21.d Subtract
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1.05 (M+H)+

0.45
0.4
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0.34
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0.1
0.05
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Data Filename  PVKT-9.d ACQ Method Pondicherry Universi Comment PV-MB-437.2103 Acquired Time 13-02-2015 12:17:13
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Sample Name  PVKT-6 Position Instrument Name  Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  PVKT6.d ACQ Method Pondicherry Universi Comment PV-MB-425.1739 Acquired Time 09-02-2015 12:18:26
x10 5 [Cpd 1: C26 H23 N3 O3: + FBF Spectrum (0.339-0.356, 0.756-1.157 min) PVKT6.d Subtract
1.2
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1.14 426.1817
(M+H)+
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Sample Name PVKT-15 Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  PVKT-15.d ACQ Method Pondicherry Universi Comment PV-MB-429.1244 Acquired Time 09-02-2015 12:24:26

%10 3 |Cpd 1: C25 H20 CI N3 O2: + FBF Spectrum (0.373-0.590 min) PVKT-15.d Subtract
7.25

430.1320
843 (M+H)+

2.75 432.1291
(M+H)+

2.254 431.1351 ‘
(M+H+ |
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'H, 13C NMR and Mass spectra for compounds 8a-e
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Sample Name PVKT12 Position Instrument Name Q-TOF User Name QTOF-PU\admin
1Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  PVKT12.d ACQ Method Pondicherry Universi Comment PVK-MB-250.1106 Acquired Time 04-02-2015 11:30:40

x10 4 |Cpd 1: C16 H14 N2 O: + FBF Spectrum (0.373-0.573 min) PVKT12.d Subtract

4.4
42 251.1175
4 (M+H)+
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3.6
3.4 N@

3.2 !
: o
28] OH o Y
2.6
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2.2
24
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1.6
1.4
1.2
1

252.1208
o.s (M+H)e

0.6
0.4

253.1238
0.2 | (M+H)+

o i | :
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77.45

39.82
14.88

T T =T T T T & T
200 180 160 140 120 100 80 60

Position Instrument Name Q-TOF
Inj Vol -1 InjPosition SampleType Sample

Data Filename  PVKT-20.d ACQ Method Pondichesry Universi Comment PV-MB-294.1368

Sample Name PVKT-20

40 20

User Name
IRM Calibration Status
Acquired Time

T T S
0

QTOF-PU\admin
Success
25-02-2015 11:10:56

x10 5 |Cpd 1: C18 H18 N2 O2: + FBF Spectrum (0.386, 0.553-0.570 min) PVKT-20.d Subtract

2.2

2.1
295.1443
24 (M+H)+

206.1474
0.4 (M+H)+

297.1509
0.1 (M+H)+
|

291 292 293
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Sample Name VA-S-5C1 Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  VA-5-5CIN.d ACQ Method Pondicherry Universi Comment MSK-MB-284.0716 Acquired Time 27-08-2015 12:53:28

x10 5 |Cpd 1: C16 H13 CI N2 O: + FBF Spectrum (0.532-0.566, 0.749-0.899 min) VA-S-5CIN.d Subtract
1.35
1.3 1

1.254 285.0790
1.2 (M+H)+

1.15-4 |
1.1

: 287.0763
0.4 (M+H)+

0.35

0.254 286.0822
0.2 (M+H)+
0.154

0.1 . | (Mot
0.05 i

L |

280 281 282 283 284 285 286 287 288 2890 200 201 202 203 294 295 296 297 298

288.0793
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Samgle Name VA-I-S-1 Position Instrument Name Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  VA-I-S-1.d ACQ Method Pondicherry Universi Comment VA-MB-UNK Acquired Time 25-08-2015 10:56:22

x10 4 |Cpd 1: C16 H12 CI2 N2 O: + FBF Spectrum (0.533-0.950 min) VA-I-S-1.d Subtract
1.1

1 319.0404
(M+H)+

321.0380
(M+H)+

0.551

0.45
0.4
0.35
0.3

0.25
320.0436
0.2+ | M)+
0.15 | | 322.0409

0.1
324.0384

0.05 (M+‘H)+

|
1
|
|
| ‘
314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330
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Sample Name  VA-5-5Br Position Instrument Name  Q-TOF User Name QTOF-PU\admin
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  VA-5-5Br.d ACQ Method Pondicherry Universi  Comment MSK-MB-328.0211 Acquired Time 27-08-2015 12:36:54

x10 5[+ Scan (0.649 min) VA-S-5Br.d

5.6
5.4
5.2

5_
a8
4.6
4.4
4.2

.
3.8
3.6
3.4
3.2

3
2.8 559.0423

329.0289

1.4+ 373.0915

0.6- 149.0230 |
|

' |
| |
0.2 217.1044 L | L l 691.4195 785.0241
o DT AN TR 1Y u il | R ) d o

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 9S00 950 1000
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'"H NMR of intermediate (5a)
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13C NMR of intermediate 5a (II)
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Sample Name MM-TSM-INTM-59 Position Instrument Name Q-TOF User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status
Data Filename  MM-TSM-INTM-59.d ACQ Method Pondicherry Universi Comment MM-MB-351.1372 Acquired Time

QTOF-PU\admin
Success
22-04-2019 13:11:57

x10 6 _de 1: €23 H17 N3 O: + FBF’Spectrum (0.493-0.557, 0.702-0.993 min) MM-TSM-INTM-59.d Subtract
1.45
1.4

1.351 3652.1445

1.3 (M+H)+
1.25 |
152
1.15 ] !
1.1
1.05 |
]
0.95 CN
0.9
0.85
0.8
0.75-
0.7-
0.65 |
0.6 |
0.55
0.5
0.45
0:e 353.1479
0.35 (M+H)+
0.3
0.25
0.2
0.15 |
0.1 354.1506

0.05 (M+H)+  355.1535
o { | | (M+H)+

Iz

Intermediate 5a (Il)

349 350 351 3sz2 353 354 355 356 357
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'"H NMR of intermediate 5b (II)
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3C NMR of intermediate 5b (IT)
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Sample Name MM-TSM-INTM-5b Position Instrument Name Q-TOF User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status
Data Filename  MM-TSM-INTM-5b.d ACQ Method Pondicherry Universi Comment MM-MB-365.1528 Acquired Time

QTOF-PUNadmin
Success
22-04-2019 13:15:57

410 6 |Cpd 1: G24 H19 N3 O: + FBF Spectrum (0.506-0.538, 0.860-1.102 min) MM-TSM-INTM-5b.d Subtract

1.8

1.7
. 366.1601
1.6 (MkE

1.5
1.4 N

H
O =
1.2 CN

1.3

Intermediate 5b (I1)

1. L J

0.9
0.8
0.7
0.6
0.5 367.1636

(M+H)+
0.4

0.2+

(M+H)~+ 369.1693
| (M+H)+

0.1 ‘ ‘ 368.1663

363 364 365 366 367 368 369 370 371
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Crystal Structure of S5a

Table 1 Crystal data and structure refinement for Sa.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

a/°

pre

V/°

Volume/A3

Z

pcalcg/ cm’

wmm-!

F(000)

Crystal size/mm3
Radiation

MB-MN-688-S
Ci3H14N>Oq 07
199.40

293(2)
orthorhombic
Pca2;
20.4023(13)
16.0765(13)
11.2547(7)

90

90

90

3691.5(4)

14

1.256

0.076

1492.0

0.36 x 0.34 x 0.24
MoKa (A =0.71073)

20 range for data collection/°5.956 to 58.36

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [[>=2c (I)]
Final R indexes [all data]

-27<h<16,-20<k<18,-13<1<15
10778

6348 [Riy; = 0.0335, Rigma = 0.0538]
6348/1/491

1.025

R;=10.0495, wR, = 0.0987
R;=0.0945, wR, =0.1219

Largest diff. peak/hole / e A30.17/-0.15

Flack parameter

-0.1(10)
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