Electronic Supplementary Material (ESI) for Soft Matter
This journal is © The Royal Society of Chemistry 2013

Supporting Information

Bent-core compounds with two branched chains: Evidence of a
new dark conglomerate mesophase

Hale Ocak'*, Belkiz Bilgin-Eranl, Marko Prehm”? and Carsten Tschierske’*

"Department of Chemistry, Yildiz Technical University, Davutpasa Yerlesim Birimi, TR-34220
Esenler, Istanbul, Turkey

’Institute of Chemistry, Physical Chemistry, Martin Luther University Halle-Wittenberg, Von-
Danckelmann-Platz 4, D-06120 Halle, Germany

I Institute of Chemistry, Organic Chemistry, Martin Luther University Halle-Wittenberg, Kurt-
Mothes-Str. 2, D-06120 Halle, Germany

Synthesis and analytical data

Materials: (S)-(-)-2-Methyl-1-butanol (Fluka, 95.0%, [a] -6.3 + 0.5°, ¢ = 10 in EtOH),

D

3,7-Dimethyl-1-octanol (Aldrich, 99.0%) and 2-Ethyl-1-hexanol (Fluka, >99.0%) were

purchased commercially.

3°-{4-[4-((S)-2-Methylbutoxy)benzoyloxy|benzoyloxy}-}-4-{4-[4-(2-ethylhexyloxy)
benzoyloxy|benzoyloxy}biphenyl (1) (Cs3:Hs,0;9, 848.99 g/mol):

1: Yield: 0.56 g (33%) of white crystals. "H-NMR (400 MHz, CDCl5) & (ppm) = 8.29 (d; J =
8.7 Hz; 2 Ar-H), 8.28 (d; J = 8.7 Hz; 2 Ar-H), 8.14 (d; J = 8.7 Hz; 4 Ar-H), 7.66 (d; J = 8.7
Hz; 2 Ar-H), 7.51-7.50 (m; 2 Ar-H), 7.44 (broad s; 1 Ar-H), 7.37 (d; J= 8.7 Hz; 2 Ar-H), 7.36
(d; J= 8.7 Hz; 2 Ar-H), 7.30 (d; J = 8.7 Hz; 2 Ar-H), 7.22-7.19 (m, 1 Ar-H), 6.98 (d; J = 8.7
Hz; 4 Ar-H), 3.93 (d; J= 5.4 Hz; 2H, OCH,), 3.90, 3.82 (2dd, J = 9.3 Hz ve J = 6.2 Hz each;
2H, OCH,, (chiral alkyl chain)), 1.91-1.88 (m; 1H, CH), 1.77-1.74 (m, 1H, CH), 1.62-1.24
(m; 10H, 5 CH,), 1.04 (d; J =~ 6.6 Hz; 3H, CH3), 0.98-0.89 (m; 9H, 3 CH3). *C-NMR (100
MHz, CDCl) 6 (ppm) = 164.38, 164.35, 164.23 (CO), 164.00, 163.92, 155.40, 151.31,
150.62, 142.04, 138.00, 126.86, 126.82, 120.97, 120.94 (Ar-C), 132.37, 131.87, 131.79,
129.82, 128.29, 124.67, 122.10, 122.06, 120.60, 120.44, 114.47 (Ar-CH), 73.27, 71.00
(OCH»), 39.45, 34.80 (CH), 30.65, 29.23, 26.26, 24.02, 23.17 (CH>), 16.65, 14.22, 11.46,
11.28 (CH3). MS (EI) : m/z (%) = 848 (6) [M'], 353 (8) [M'-C3;H05], 311 (4) [M'-
C34H330¢], 233 (91) [M"-C35H3,05], 191 (73) [M"-C4;H3,0s], 121 (100) [C7H50,].
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3°-{4-[4-((S)-2-Methylbutoxy)benzoyloxy|benzoyloxy}-4-{4-[4-(3, 7-Dimethyloctyloxy)
benzoyloxy|benzoyloxy}biphenyl (2) (CssHss0;9, 877.04 g/mol):

2: Yield: 1.15 g (66%) of white crystals. "H-NMR (500 MHz, CDCl;) & (ppm) =8.29 (d; J =
8.7 Hz; 2 Ar-H), 8.28 (d; J = 8.7 Hz; 2 Ar-H), 8.14 (d; J = 9.0 Hz; 4 Ar-H), 7.66 (d; J = 8.7
Hz; 2 Ar-H), 7.51-7.50 (m; 2 Ar-H), 7.44 (broad s; 1 Ar-H), 7.37 (d; J= 8.7 Hz; 2 Ar-H), 7.36
(d; J= 8.7 Hz; 2 Ar-H), 7.30 (d; J = 8.7 Hz; 2 Ar-H), 7.23-7.20 (m, 1 Ar-H), 6.98 (d; /= 9.0
Hz; 4 Ar-H), 4.10-4.06 (m; 2H, OCH,), 3.91, 3.82 (2dd, /= 9.1 Hz and J= 6.0 Hz each; 2H,
OCHa, (chiral alkyl chain)), 1.91-1.84 (m; 2H, 2 CH), 1.64-1.51, 1.34-1.15 (2m; 11H, CH, 5
CH,), 1.03 (d; J = 6.7 Hz; 3H, CH3), 0.97-0.94 (m, 6H, 2 CHj3), 0.86 (d, J = 6.6 Hz; 6H, 2
CH3). ®C-NMR (100 MHz, CDCls) & (ppm) = 164.38, 164.23 (CO), 163.92, 163.74, 155.39,
151.31, 150.62, 142.04, 138.00, 126.86, 126.83, 121.00, 120.97 (Ar-C), 132.38, 131.80,
129.83, 128.29, 124.67, 122.10, 122.06, 120.61, 120.43, 114.46 (Ar-CH), 73.26, 66.86
(OCH»), 39.37, 37.40, 36.15, 26.26, 24.81 (CH,), 34.80, 30.01, 28.13 (CH), 22.85, 22.75,
19.82, 16.65, 11.46 (CH3). MS (EI) : m/z (%) = 381 (6) [M'-C3H,;0¢], 311 (4) [M'-
C36H37056], 261 (100) [M"-C3gH3,05], 191 (71) [M"-C43H41 03], 121 (92) [C7H50,].

3°-{4-[4-(2-Ethylhexyloxy)benzoyloxy]benzoyloxy}-4-{4-[4-((S)-2-Methylbutoxy)
benzoyloxy|benzoyloxy}biphenyl (3) (Cs3:Hs,0;9; 848.99 g/mol):

3: Yield: 0.59 g (35%) of white crystals. "H-NMR (500 MHz, CDCl3) & (ppm) = 8.29 (d; J ~
8.9 Hz; 2 Ar-H), 8.28 (d; J = 8.9 Hz; 2 Ar-H), 8.14 (d; J = 8.9 Hz; 4 Ar-H), 7.66 (d; J = 8.7
Hz; 2 Ar-H), 7.51-7.50 (m; 2 Ar-H), 7.45 (broad s; 1 Ar-H), 7.37 (d; /= 8.9 Hz; 2 Ar-H), 7.36
(d; J= 8.9 Hz; 2 Ar-H), 7.30 (d; J = 8.7 Hz; 2 Ar-H), 7.22-7.20 (m, 1 Ar-H), 6.98 (d; J = 8.9
Hz; 2 Ar-H), 6.97 (d; J = 8.9 Hz; 2 Ar-H), 3.93 (d; J = 5.5 Hz; 2H, OCH,), 3.90, 3.82 (2dd, J
~9.1 Hz and J~= 6.5 Hz each; 2H, OCH,, (chiral alkyl chain)), 1.91-1.89 (m; 1H, CH), 1.77-
1.74 (m, 1H, CH), 1.61-1.24 (m; 5 CH,), 1.03 (d; J = 6.7 Hz; 3H, CH3), 0.96 (t; J = 7.4 Hz,
3H, CH3), 0.94-0.89 (m; 6H, 2 CH3). *C-NMR (100 MHz, CDCls) & (ppm) = 164.38, 164.24
(CO), 164.02, 163.92, 155.39, 151.31, 150.62, 142.05, 138.00, 126.86, 126.82, 120.94 (Ar-C),
132.37, 131.79, 129.83, 128.29, 124.66, 122.10, 122.06, 120.62, 120.44, 114.47 (Ar-CH),
73.27, 71.00 (OCH,), 39.45, 34.80 (CH), 30.65, 29.23, 26.26, 24.02, 23.17 (CH,), 16.65,
14.22, 11.46, 11.28 (CH3). MS (EI) : m/z (%) = 353 (3) [M'-C3H,;0¢], 311 (2) [M'-
C34H330¢], 233 (100) [M"-C3gH3,05], 191 (100) [M"-C4;H3,05], 121 (100) [C7H;05].
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3°-{4-[4-(2-Ethylhexyloxy)benzoyloxy[benzoyloxy}-4-{4-[4-(3,7-Dimethyloctyloxy)
benzoyloxy|benzoyloxy}biphenyl (4) (CssHe20,9, 919.12 g/mol):

4: Yield: 0.48 g (26%) of white crystals. "H-NMR (500 MHz, CDCl;) & (ppm) =8.29 (d; J =
8.7 Hz; 2 Ar-H), 8.28 (d; J = 8.7 Hz; 2 Ar-H), 8.14 (d; J = 8.9 Hz; 4 Ar-H), 7.66 (d; J = 8.5
Hz; 2 Ar-H), 7.51-7.50 (m; 2 Ar-H), 7.44 (broad s; 1 Ar-H), 7.37 (d; J= 8.7 Hz; 2 Ar-H), 7.36
(d; J= 8.7 Hz; 2 Ar-H), 7.30 (d; J = 8.5 Hz; 2 Ar-H), 7.22-7.21 (m, 1 Ar-H), 6.98 (d; J = 8.9
Hz; 2 Ar-H), 6.97 (d; J = 8.9 Hz; 2 Ar-H), 4.10-4.06 (m; 2H OCH>), 3.93 (d; J = 5.9 Hz; 2H,
OCH,), 1.88-1.84 (m, 1H, CH), 1.77-1.73 (m, 1H, CH), 1.68-1.41, 1.33-1.15 (2m; 17H, CH, 8
CH,), 0.96-0.90 (m; 9H, 3 CH3), 0.86 (d; J =~ 6.6 Hz; 6H, 2 CH;). *C-NMR (100 MHz,
CDCl3) 6 (ppm) = 164.35, 164.22 (CO), 164.00, 163.74, 155.39, 151.31, 150.62, 142.04,
138.00, 126.86, 126.83, 121.00, 120.94 (Ar-C), 132.37, 131.79, 129.83, 128.29, 124.67,
122.09, 122.06, 120.60, 120.44, 114.46 (Ar-CH), 71.00, 66.86 (OCH,), 39.45, 30.01, 28.13
(CH), 39.37, 37.40, 36.15, 30.65, 29.23, 24.81, 24.02, 23.17 (CH,), 22.85, 22.75, 19.82,
14.22, 11.28 (CH3). MS (EI) : m/z (%) =918 (4) [M'], 381 (6) [M"-C34H330¢], 353 (3) [M -
C36H37056], 261 (82) [M"-C41H3705], 233 (66) [M"-C43H40s], 121 (100) [C7H;50,].

3’°-{4-[4-(3, 7-Dimethyloctyloxy)benzoyloxy]benzoyloxy}-4-{4-[4-((S)-2-
Methylbutoxy)benzoyloxy|benzoyloxy}!biphenyl (5) (CssHssO;9; 877.04 g/mol):

5: Yield: 0.52 g (30%) of white crystals. "H-NMR (500 MHz, CDCls) & (ppm) = 8.29 (d; J =~
8.5 Hz; 2 Ar-H), 8.28 (d; J = 8.5 Hz; 2 Ar-H), 8.15 (d; J = 8.7 Hz; 2 Ar-H), 8.14 (d; J = 8.7
Hz; 2 Ar-H), 7.66 (d; J= 8.6 Hz; 2 Ar-H), 7.51-7.50 (m; 2 Ar-H), 7.45 (broad s; 1 Ar-H), 7.37
(d; J= 8.5 Hz; 4 Ar-H), 7.30 (d; J = 8.6 Hz; 2 Ar-H), 7.22-7.19 (m, 1 Ar-H), 6.98 (d; J = 8.7
Hz; 4 Ar-H), 4.10-4.06 (m, 2H, OCHy), 3.91, 3.82 (2dd, /= 9.1 Hz and J = 6.0 Hz each; 2H,
OCHy,, (chiral alkyl chain)), 1.91-1.84 (m; 2H, 2 CH), 1.69-1.51, 1.33-1.15 2m; 11H, CH, 5
CH,), 1.04 (d; J = 6.7 Hz; 3H, CH3), 0.97-0.94 (m; 6H, 2 CHj3), 0.86 (d, J = 6.6 Hz; 6H, 2
CH3). C-NMR (125 MHz, CDCl3) & (ppm) = 164.34, 164.22 (CO), 164.00, 163.84, 155.44,
151.37, 150.66, 142.09, 138.04, 126.86, 126.82, 120.94 (Ar-C), 132.42, 131.84, 129.86,
128.33, 124.70, 122.13, 122.08, 120.62, 120.45, 114.45 (Ar-CH), 73.17, 66.75 (OCH,),
39.22,37.25, 35.99, 26.08, 24.64 (CH»), 34.64, 29.83, 27.97 (CH), 22.69, 22.59, 19.64, 16.48,
11.29 (CH3). MS (EI) : m/z (%) = 876 (5) [M'], 381 (2) [M'-C3;H,0¢], 311 (11) [M'-
C36H37056], 261 (76) [M"-C35H3,05], 191 (100) [M"-C43H4105], 121 (87) [C7H;50].
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3,4°-Bis{4-[4-((S)-2-Methylbutoxy)benzoyloxy|benzoyloxy}biphenyl (7) (CsoH 019, 806.90
g/mol):

7: Yield: 0.59 g (37%) of white crystals. "H-NMR (400 MHz, CDCl;5) & (ppm) =8.29 (d; J =
8.5 Hz; 2 Ar-H), 8.28 (d; J = 8.5 Hz; 2 Ar-H), 8.14 (d; J = 8.9 Hz; 4 Ar-H), 7.65 (d; J = 8.5
Hz; 2 Ar-H), 7.51-7.50 (m; 2 Ar-H), 7.44 (broad s; 1 Ar-H), 7.37 (d; J = 8.5 Hz; 2 Ar-H), 7.36
(d; J= 8.5 Hz; 2 Ar-H), 7.29 (d; J = 8.5 Hz; 2 Ar-H), 7.23-7.19 (m, 1 Ar-H), 6.98 (d; J = 8.9
Hz; 4 Ar-H), 3.91, 3.82 (2dd, J = 9.1 Hz and J = 6.0 Hz each; 4H, 2 OCHa, (chiral alkyl
chain)), 1.93-1.88 (m; 2H, 2 CH), 1.61-1.24 (m; 2 CH,), 1.04 (d; J = 6.9 Hz; 6H, 2 CH3), 0.96
(t; J = 7.4 Hz; 6H, 2 CH3). "C-NMR (100 MHz, CDCl3) § (ppm) = 164.35, 164.22 (CO),
163.92, 155.39, 151.31, 150.62, 142.06, 138.00, 126.86, 126.82, 120.96 (Ar-C), 132.37,
131.79, 129.83, 128.29, 124.67, 122.10, 122.06, 120.60, 120.43, 114.46 (Ar-CH), 73.26
(OCH,), 34.79 (CH), 26.25 (CH,), 16.65, 11.46 (CH3). MS (EI) : m/z (%) = 806 (1) [M'],
311 (7) [M"-C3;H,706], 191 (100) [M"-C3gH3,05], 121 (89) [C7H50,].

3,4°-Bis{4-[4-(2-Ethylhexyloxy)benzoyloxy|benzoyloxy}biphenyl (8) (CssHssOp9; 891.07
g/mol):

8: Yield: 0.64 g (36%) of white crystals. "H-NMR (400 MHz, CDCl3) & (ppm) = 8.29 (d; J ~
8.7 Hz; 2 Ar-H), 8.28 (d; J = 8.7 Hz; 2 Ar-H), 8.14 (d; J = 8.9 Hz; 4 Ar-H), 7.65 (d; J = 8.7
Hz; 2 Ar-H), 7.51-7.50 (m; 2 Ar-H), 7.44 (broad s; 1 Ar-H), 7.37 (d; /= 8.7 Hz; 2 Ar-H), 7.36
(d; J= 8.7 Hz; 2 Ar-H), 7.30 (d; J = 8.7 Hz; 2 Ar-H), 7.23-7.20 (m, 1 Ar-H), 6.98 (d; J = 8.9
Hz; 4 Ar-H), 3.93 (d; J = 5.6 Hz; 4H, 2 OCH,), 1.79-1.73 (m; 2H, 2 CH), 1.55-1.24 (m; 8
CH,), 0.97-0.89 (m; 12H, 4 CH3). ®*C-NMR (100 MHz, CDCl;) & (ppm) = 164.37, 164.35,
164.23 (CO), 164.00, 155.40, 151.32, 150.63, 142.04, 138.00, 126.86, 126.83, 120.94 (Ar-C),
132.37, 131.80, 129.82, 128.29, 124.66, 122.10, 122.06, 120.60 120.44, 114.48 (Ar-CH),
71.00 (OCHa), 39.46 (CH), 30.65, 29.23, 24.02, 23.17 (CHy), 14.22, 11.28 (CH3). MS (EI) :
m/z (%) =891 (1) [M'], 353 (22) [M'-C34H3306], 233 (100) [M'-C4;H3705], 121 (100)
[C7H50:].

3,4°-Bis{4-[4-(3,7-Dimethyloctyloxy)benzoyloxy]benzoyloxy}biphenyl  (9) (CsoHes60 10,
947.18 g/mol):

9: Yield: 0.66 g (35%) of white crystals. "H-NMR (400 MHz, CDCls) & (ppm) = 8.29 (d; J =
8.7 Hz; 2 Ar-H), 8.28 (d; J = 8.7 Hz; 2 Ar-H), 8.14 (d; J = 8.9 Hz; 4 Ar-H), 7.65 (d; J = 8.7
Hz; 2 Ar-H), 7.51-7.50 (m; 2 Ar-H), 7.44 (broad s; 1 Ar-H), 7.37 (d; /= 8.7 Hz; 2 Ar-H), 7.36
(d; J= 8.7 Hz; 2 Ar-H), 7.30 (d; J = 8.7 Hz; 2 Ar-H), 7.22-7.19 (m; 1 Ar-H), 6.98 (d; J = 8.9
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Hz; 4 Ar-H), 4.10-4.06 (m; 4H, 2 OCH,), 1.88-1.82 (m; 2H, 2 CH), 1.68-1.46, 1.35-1.15 (2m;
18H, 2 CH, 8CH,), 0.95 (d; J ~ 6.4 Hz; 6H, 2 CH3), 0.87 (d; J = 6.6 Hz; 12H, 4 CH3). PC-
NMR (100 MHz, CDCl3) & (ppm) = 164.35, 164.21 (CO), 163.74, 155.39, 151.31, 150.62,
142.04, 138.00, 126.87, 126.83, 121.01 (Ar-C), 132.39, 131.80, 129.83, 128.29, 124.67,
122.09, 122.06, 120.60, 120.43, 114.46 (Ar-CH), 66.86 (OCH,), 39.37, 37.40, 36.15, 24.81
(CH,), 30.01, 28.13 (CH), 22.85, 22.75, 19.82 (CH3). MS (EI) : m/z (%) = 947 (1) [M'], 381
(6) [M"-C36H3706], 261 (97) [M"-C43H4;05], 121 (100) [C7H505].



Electronic Supplementary Material (ESI) for Soft Matter
This journal is © The Royal Society of Chemistry 2013

BILOIMN-ERAK_RARB=§1_ Mo rz0)

EapE  ®ipul
|
SaMPLE LpECTAL
Sate  Sep LI 2308 temp ir.a
polvent rdc13  gain not weed |
File fEiporl/hoeeds spip nof uged
wNEr ] mutn/r e SLDS hit NI
BILCIN-ERAN_A1]0-1- pwiD ig.ren
1_81 mifH E.§ED _
ACOLISITTON FLADE
.17 LEE 1 S B n
at .7 in n
ng SI4IE ep v |
e Aot yied Ao nn
bz a FROCESSIKG
dl Z.¥04 B.5a |
nt [ 130072
41 ] DISELAY
TEAMSMTTTER St -55. 1 |
En Hl  wp 1334 ¢ '
ifrg 83 rap i A1EZT. [ |
tof S5Le.T7  pfp 1A |
ipwr Bl rp —Lda.§ I
ne E.3%58 1p 3.4 |
NECNU=LER FLOT |
in L3 we 50 |
daf D osc [ |
dm AN vg (1] |
[ £ th -
dger ar  ai ah |
LLL AZE58

5.15 ?.76 1.38.50 ES =0. 05 1.2EL.18 25 _am. A7 .m.nwku.n.u
E.21 2.6¥.FLAT & 57 .87 a.02 1,38.72 d.mmjaa. 7] bDE

Figure S1. "H-NMR spectrum of compound 4.
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Figure S4. "H-NMR spectrum of compound 6.



Electronic Supplementary Material (ESI) for Soft Matter
This journal is © The Royal Society of Chemistry 2013

Deak 8194 HOS172 i

wxp2  sdpul
SAHPLE SPECIAL
date Aug & Z4K9  tomp 77.0
solwent edcil geim Nkl ed
Fille fewpirtsho@s/~ SpIR 0
YARF1/auto,/ riB e 0= het a.son
ook _§194_D1 pedl 9,400
BCQUISTT 10K alfa FL DL o
aw E5148.3 FLEDS -
at L.3LL i - i
ne gL9aa  n ¥ Lol
i p3gal  dp ¥ TR
bs LE hs nn
dl i.0a8 PROCESSTHG
L1} raar e 1.4¥
P 2adl Tn L31e7z
TRENSHITTER DIRPLAY i
tn [= N 1] -fa.0
ifrg LED.5B0 wp ZA103.5
tof 1567.1 ¥f1 I500.5
Tpwr 5% rip ]
pw a.rpm g G848
DECOUPL ER n ~2a7.0
dn Ml =ar
dof 0 Wi 250
s ¥YY¥¥ =G L]
e T #53
ot 34 1h 5 o,
dnf 16035 ai  ph ranhaen
e
ol
RN
[ TEIEn s
-
]
o | =T
- 1 g ™y
. R
1 I
_ _ILl.
[
[ - -
oo . R
_ fREEESEACERERER.,
" | I B e e -6
oo | T NG i e =
- = -l e | Reas ]
Foge R o= =] _ 13 _ -
WS- R o= | 1 17
eny R s = w ¥
= o
R3] RaE 33 = = __
| - ! o o=

. AuE0 16D 140 ¢ AED 108, 80 B as. 2 P

10

Figure S5. *C-NMR spectrum of compound 6.
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Figure S6. MS spectrum of compound 6.
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