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Synthesis and Crystal Structure of 2-( (4-chlorophenyl)
thio ) -5-methyl-3-( p-tolyl ) -1 H-inden-1-one

LIU Changqing', FAN Jian®, YUAN Ming'*
(1. Bengbu Medical College , Department of Drug Synthesis, Anhui 233030, China;
2. Anhui Academy of Science and Technology, Anhui, 230088, China)

Abstract ; 1,-PPh; mediated one-pot cascade reaction of 1,3-di-p-tolylprop-2-yn-1-ol and 4-chloroben-
zene sodium sulfinate was studied and the title compound 2-( (4-chlorophenyl) thio ) -5-methyl-3-( p-
tolyl ) -1 H-inden-1-one was conveniently supplied in 70% yields. The reaction may preed through radi-
cal addition-intramolecular oxidative C—H bond cyclization sequence. The compound was character-
ized by '"H NMR, "C NMR, IR and HRMS and the structure was determined by X-ray diffraction anal-
ysis. The crystal belongs to triclinic system, space group P-1 with @ =10.7305(7) A, b =13.0234
(8) A, ¢ =14.7071 (9) A, a =105.289(3)°, B=101.273(3)°, y =98.623(3)°, V=
1899.7(2) A*, Z =4, Dc =1.318 mg/m’, u =0.320 mm~', F(000) =784, the final R, =
0.0705, wR, =0.1903 for 5542 observed reflections with I >2¢ (1) in 8687 independent reflections.
Keywords: 4-chlorobenzene sodium sulfinate; sulfenylindenone; crystal structure; tandem cycliza-

tion; radical addition; synthesis
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XT4A B3 3005 5 4Y ; Bruker Avance 500 MHz
A% R 3 4R L Agilent 6220 T % Y ; FT-
IR84008 AU 7 2T /MR
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Jrkdg" o BRI i B AR Al

1.2 5-9 & 3-3 WK A 2-aF & KA -1H-3h #A
# e

80 CHESLMT K4 0.30 mmol X482 W itk
/i 4,0. 30 mmol fil,0. 60 mmol = A ILE, 0. 25
mmol 1,3-—XF S FE P Fe-1-5,0. 50 mmol 1 A
FRAR AN 2 mL i FF e in A 31 Schlenk Sz 1 45 1,
PidE, TLC BRER 5 2R 2 2R, R B =R
KM S mL AL F1 Na, S, O5 WA K B, A 10
mL ZG e A EL 3 WK, A HLIZE I JE7K Na, SO, T
P L UE AR AR E T B (IE S b/ O
L g =50/1, V/V) 5314k &4 3(Scheme 1) . ]
A E-1F O b E 4G A SR AR B L I T
X-SFFZ AT 33 4 A7 A5 21 €8 AR, 77 38 T0% , I mii
101 ~102 °C; '"H NMR (500 MHz, CDCL,) ;7. 48
(d, J=8.1Hz, 2H), 7.42(d, J=7.3 Hz, 1H),
7.32(d, J=8.1Hz, 2H), 7.20 ~7.15(m, 4H) ,
7.09(d, J=7.3 Hz, 1H), 7.63(s, 1H), 2.44
(s, 3H), 2.36 (s, 3H); "C NMR (100 MHz,
CDClL,):192.7, 162.3, 144.7, 144.6, 140.7,
133.6, 132.3, 130.2, 129.5, 129.3, 129.0,
128.7, 128.6, 128.5, 126.2, 123.5, 123.1,
22.1,21.6; IR(KBr):v (em™") 1715, 1599,
1471, 1345, 1182, 1083, 1005, 819; HRMS
(APCI) [M + H]":m/z caled for Cy Hy OSCI:
377.0761, found:377. 0767,
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Table 1  Crystallographic date for the compound 3

Correlation parameter

Experimental data

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system

Space group
Unit cell dimensions

Volume
Z
Density ( calculated)
Absorption coefficient
F(000)
Crystal size
Theta range for data collection
Index ranges
Reflections collected
Independent reflections
Completeness to 0 =25.242°
Refinement method
Data/restraints/ parameters
Goodness-of-fit on F*
FinalR indices [1>20(1) ]
R indices(all data)
Extinction coefficient

Largest diff. peak and hole

a=10.7305(7) A
b=13.0234(8) A B=101.273(3)°.
c=14.7071(9) A  y=98.623(3)°.

test
C,,H,; CIOS
376.88
273(2) K
0.71073 A
Triclinic
P-1
a=105.289(3)°.

1899.7(2) A®
4
1.318mg/m’
0.320 mm ™'
784
0.210 x0.200 x0. 190 mm’
2.926° ~27.596°

-13<h<13, -l6<k<l6, -19<i<19

77600
8687[ R(int) =0.0985]
99.7%
Full-matrix least-squares on F*
8687/0/473
1.042
R' =0.0705, wR* =0. 1903
R' =0.1151, wR* =0.2176
n/a

0.857 and -0.382 e - A~°
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The molecular structure of the compound 3
(The thermal ellipsoids are drawn at the 30%
probability level )

G 3 B9 FE5nE 1 iR, B 1 apH,
PR A A 1, 3- X B 2R B DY Be-1-[5 8 Mey-
er-Schuster FHE- 5 rh JE 0 k- U8 A AL P 10

N4, C(7)—S (1) j&il it [ E I s m i
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G 3 B Al AR 2= 5 ds | B B A
BHITFRFRL 2 M3, AFE 1P LIRS, %5
& ( Crystal system) J& T =2} £ ( Triclinic) , 25 [A]
7 (Space group) i P-1, fh 40 e 28 ( Unit cell di-
mensions) : a =10.7305(7) A, b =13.0234(8)
A, ¢=14.7071(9) A, a =105.289(3)°, B =
101.273(3)°, y =98.623(3)°, V=1899.7(2)
A, Z=4,Dc=1.318 mg/m’, u=0.320 mm ",
F(000) =784, M2t Ky 3 by
B T LV H, C(7)—C(8) i K Ny
1.508(5) nm, W]k C—C ., C(7)—C(15)1
R M1, 358 (4) nm, FEHHC = C4E . C(8)—O0(1)
VB S 1. 210 (4) nm, Sy HLAIEY C = O Y
K, C(4)—S(1) HC(T7)—S(1) 5351l
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Table 2 Selected Bond Lengths(A) of the compound 3

Bond Length/ nm Bond Length/ nm Bond Length/ nm
C(1)—C(2) 1.372(5) C(7)—C(8) 1.508(5) C(12)—C(22) 1.522(6)
C(1)—C(6) 1.377(5) C(7)—S(1) 1.743(3) C(14)—C(15) 1.493(5)
C(1)—CI(1) 1.735(4) C(8)—0(1) 1.210(4) C(15)—C(16) 1.463(4)
C(2)—C(3) 1.384(5) C(8)—C(9) 1.479(5) C(16)—C(17) 1.397(4)
C(3)—C(4) 1.388(4) C(9)—C(10) 1.375(5) C(16)—C(21) 1.397(4)
C(4)—C(5) 1.396(5) C(9)—C(14) 1.406(5) C(18)—C(19) 1.383(5)
C(4)—S(1) 1.758(3) C(11)—C(12) 1.360(6) C(19)—C(20) 1.394(5)
C(5)—C(6) 1.380(5) C(12)—C(13) 1.406(5) C(20)—C(21) 1.385(5)
C(7)—C(15) 1.358(4) C(13)—C(14) 1.370(5) C(19)—C(23) 1.502(5)

R3 AW IMEEEMC)
Table 3 Selected Bond angles( ) of the compound 3
Bond Angle Bond Angle Bond Angle
C(2)—C(1)—C(6) 121.30(3) C(8)—C(7)—S(1) 122.4(3) C(13)—C(14)—C(9) 120.40(3)
C(2)—C(1)—Cl(1) 119.70(3) O(1)—C(8)—C(9) 128.1(4) C(13)—C(14)—C(15) 131.10(3)
C(6)—C(1)—CI(1) 119.10(3) O(1)—C(8)—C(7) 126.3(4) C(9)—C(14)—C(15) 108.50(3)
C(3)—C(4)—S(1) 115.80(2) C(9)—C(8)—C(7) 105.5(3) C(7)—C(15)—C(16) 127.90(3)
C(5)—C(4)—S(1) 124.60(2) C(10)—C(9)—C(14) 120.7(4) C(7)—C(15)—C(14) 108.90(3)

C(15)—C(7)—C(8)
C(15)—C(7)—S(1)
C(7)—S(1)—C(4)

109.10(3)
127.40(3)

C(10)—C(9)—C(8)
C(14)—C(9)—C(8)
105.66(15) C(9)—C(10)—C(11)

131.2(4) C(16)—C(15)—C(14) 123.20(3)
108.0(3) C(21)—C(16)—C(15) 121.90(3)
117.8(4) C(18)—C(19)—C(23) 121.20(3)
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YA 1 C—S i BLAT 020 WUBE A 1 o, 3
T 545 C=C#AA p-mr PR,
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