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Crystal Structure of Solvated Squarylium Dyes
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The squarylium compounds, 2, 4-bis [ (3-propyl-2-benzothiazolyliden) methvl] -
cyclobutenedivlium -1, 3-diolate (1) and 24-bis [1-ethyl-3, 3-dimethyl-2-indolinyliden)
methyl] -cyclobutenedivlium-1, 3-diolate (2). were synthesized and their solvated single
crystals were obtained from CHCly and CHCl:-CH.OH (1 :1) mixture, respectively. X-ray
structure analysis on these squarylium dyve crystals showed that both dyes are strongly
combined with solvents by an intermoleculur hvdrogen bond and the ratio of dye (1) : CHCl
as well as of dye (2):CHsOH is equal to 1:2 From the neighouring bond length of a

square ring in each dves, it was recognized that a conjugated system spreads over the whole

dye molecule.
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Molecular packing of dve 1.
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Atomic parameters ( X10*
in parentheses.
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for dye 1 with their ess.d.s
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S1 3507(2) 1587(1) 1174(2)
N1 2677(4) — 453(4) — 679(5)
01 5364(4) 1873(3) $442(4)
Cl 2327(5) 405(5) —1723(7)
C2 1702(5) 197(6) —3428(7)
C3 1500(6) 1160(7) —4241(8)
C4 1903(7) 2325(7) —3460(10)
C5 2514(6) 2542(6) - 1790(9)
C6 2721(5) 1576(5) — 895(7)
C7 3304(5) 17(4) — 927(6)
C8 3725(5) — 657(4) 2206(6)
C9 4449(4) — 242(4) 3778(6)
C10 5139(5) 859(5) 4754(6)
Cll 2341(6) —1751(5) —1250(6)
C12 891(6) —1978(5) — 819(7)
C13 525(8) —3297(7) —1539(9)
Cl4 6809(7) 4087(5) 6450(8)
CL1 6730(10) 5480(10) 5780(20)
CL2 6080(10) 4290(10) 8550(20)
CL3 6900(20) 5230(10) 5230(20)
CL4 8503(20) 3441(20) 6644(20)
CL5 5990(20) 4690(10) 8310(20)
Hi 6329 3390 5768
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All bond lengths and bond angles for dye 1 with
their e.s.d.s in parentheses.
Hows /A
S1-C6 1.733150 | C8-C9 1.37506)
SI-C7 LT«N5)§ CY-Cl10 1.473(6)
N1-Cl 1.392(6) ! C9-Cl1o* 1.475(6)
N1-C7 1.368(5) . C10-01 1.239(5)
N1-Cl11 1.470(6) | C11-C12 1.495(7)
Cl1-C2 1.401(6) i Cl12-C13 1.513(8)
Cl-Cb 1.391(7) ; C14-CL1 1.74 (1)
C2-C3 1.353(8) | Cl4-CL2 1.78 (1)
C3-C4 1.382(9) | Cl14-CL3 1.76 (2)
C1-Ch 1.369(8) * Cl4-CL4 1.732(7)
CH-C6 1.398(7) | C14-CL5 1.67 (1)
C7-C8 1.393(6) ‘ Cl4-HI 0.97
Womig /o
S1-C6-Cl1 111.7¢4) | €9-C10-CY* 91.0(41)
S1-C6-C5 128.7(4) | C9-C10-01 135.0(5)
S1-C7-C8 124.0(4) | C9*-C10-01 133.9(:H)
S1-C7-N1 110.8(4) | C10-C9-C10* 89.0(4)
N1-C1-C2 127.8(5) 1 C11-C12-C13  112.3(5)
NI1-C1-C6 111.6(4) | CL1-C14-CL2 110.0(7)
N1-C7-C8 125.2(4) | CL1-C14-CL3 16 (1)
N‘l-Cl]-CIZ 113.1(4) | CL1-C14-CL4 113.6(6)
Cl1-C2-C3 118.3(5) | CL1-C14-CL5  93.5(7)
C1-C6-ChH 119.5(5) | CL2-C14-CL3 126.1(7)
Cl1-N1-C7 114.8(4) | CL2-C14-CL4 106.8(5)
C1-NI1-Cl1 121.9(4) | CL2-C14-CL5 16.7(7)
C2-C1-Co 120.5(5) | CL3-C14-CL4 106.4(6)
C2-C3-C4 122.2(5) | CL3-C14-CL5 109.5(8)
C3-C4-CH 120.1(6) | CL4-C14-CL5 117.6(7)
C4-C5-Cb 119.4(6) | H1-C14-CL1 121.15
C6-S1-C7 91.1(2) | H1-C14-CL2 102.52
C7-C8-CY 126.9(4) | H1-C14-CL3 110.98
C7-N1-C11 123.3(4) { H1-C14-CL4  101.42
C8-C9-C10 140.3(5) | H1-C14-CL5  110.68
C8-CY-C1o* 130.6(4)
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Atomic parameters ( X107) for dye 2 with their es.d.s

- X Y Z
N1 | 79.8(7) 152.0(8) 510(2)
01 96.9(6) -~ 51.0(6) 1016(2)
02 101.1(7) —184.3(3) 1161(3)
Cl } 141 (3) 159 (1) 419(3)
C2 158 (1) 207 (1) 279(3)
C3 ‘ 223 (1) 203 (1) 221(3)
C4 264.3(9) 155 (1) 300(3)
Cs 246 (1) 109 (1) 136(3)
C6 182.1(9) 11 (1) 195(3)
. 149 (1) 68 (1) 648(3)
c8 | 82 (1) 100 (1) 610(3)
(G 27 (1) 83 (1) 747(4)
C1o | 17 (1) | 36 (1) 889(3)
Cll o # ) ] =20 (D 1007(4)
12 2% (1) | 194 (1) 155(3)
C13 -1 () 161 (1) 233(3)
Cli4 178 (1) | (1) 819(3)
Cl5 M6 () - 3 () 576(3)
C16 | 2 () =178 (1) 1350
HI 100.6 L1299 1102.1
£4 BER2 DREGHM 1Y
All bond lengths and bond angles for dve 2 with

their es.d.s in parentheses.

i HEE /A

T

N1-Cl 1.41(2) ' CT-Cl4 1.51(2)
N1-C8 1.36(2) | C7-Cl15 1.49(2)
N1-C12 1.45(2) | C8-CY* 1.39(3)
C1-C2 1.39(2)  C9-C10 1.37(2)
C1-C6 1.37(2) | Clo-Cl1 1.48(2)
C2-C3 1.40(2) | C10-C11*# 1.48(2)
C3-C4 1.37(2) | C11-01 1.24(2)
C4-C5 1.36(2) | C12-C13 1.51(3)
ChH-C6 1.39(2) | Cl16-0)2 1.40(3)
C6-C7 1.50(2) | O2-H1 1.15
C7-C8 1.51(2)

girfars /0

N1-C1-C2 127(2) | C6-CT7-Cl4 114(2)
N1-C1-C6 108(2) | C6-C7-C15 109(2)
N1-C8-C7 112(2) | C7-C8-CY 129(2)
N1-C8-C9 119(2) | C8-N1-C12 129(2)
N1-C12-C13 110(2) | C8-C7-C14 111(2)
C1-N1-C8 109(2) | C8-C7-C15 111(2)
C1-N1-C12 122(2) | C8-C9-C10 131(2)
C1-C2-C3 113(2) | C9-C10-Cl 147(2)
C1-C6-C5 120(2) | C9-C10-C11* 128(3)
C1-C6-C7 112(2) | C10-C11-01 136(3)
C2-C3-C4 121(2) | C10-C11-C10*  95(2)
C2-C1-C6 125(2) | C10%-C11-01 128(3)
C3-C4-C5 124(2) | C11-C10-C11%  85(2)
C1-C5-C6 117(2) | C14-C7-C15 113(2)
C5-C6-C7 128(2) | C16-02-H1 101.40
C6-C7-C8 98(2)
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1-2
Crystal data for Solvated squarylium dyes 1-2.

Compound 1 2
O
R<>~R R ©: D= Q >=—
0 r (CHCL3) £t  (CH;0H)

Crystal Size/mm 0.8x0.6x0.6 0.6x0.1x0.1

Crystal system Triclinic Orthorhombic
Space group PT Pbca
Cell constants
a/A 9.548(4) 20.625(8)
b/A 11.122(4) 19.765(3)
c/A 7.785(2) 6.806(2)
al/” 102.37 (2) 90.0
8/ 93.48 (3) 90.0
v/ 85.73 (3) 90.0
z 1 4
Dcalc/g cm *® 1.44 1.24
R(Rw)/% 1(6.8) 9.0(7.4)
Reflections 1982 416*

(1>5.00(1) or 3¢(1)%)
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