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1. CD spectra of (S)-12a, (R)-12b, (S)-12c, (S)-13a, (R)-13b, (S)-13c, (S,5)-1a,

(R,R)-1b
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Figure S1. CD spectra of (S)-12a (blue) and (R)-12b (red) in hexane (15 uM)
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Figure S2. CD spectra of (S)-12c in hexanes (5 uM)
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Figure S3. CD spectra of (S)-13a (blue) and (R)-13b (red) in hexane (7 uM)
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Figure S4. CD spectra of (S)-13c in hexane (5 uM)
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Figure S5. CD spectra of (R,R)-1a (blue) and (S,S)-1b (red) in hexane (15 uM)

2. 'H NMR changes of (S,S)-1a before and after UV irradiation
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Figure S6. Aromatic region for *H NMR changes of 2 mg (S,5)-1a in 0.5 ml THF-d8 upon UV

irradiation at 290 nm (30 mwW/cm?) for 5 min, 10 min and 20 min.
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3. Photoisomerization of (S,S)-1a.

The photoisomerization of (S,S)-1a generated two new chiral centers in the closed
form. Since the photocyclization proceed only from the antiparallel style of two
thiophene rings, the configurations of these two chiral centers are (S,S) or (R,R).
Together with the axial chirality from binaphthyl, the closed form has two

diastereomers with the configurations of (S,S,S,S) and (S,R,R,S).
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Figure S7. Photoisomerization of (S,S)-1a.

4. Measurement of pitch and helical twisting power

A conventional technique for pitch measurement is Grandjean-Cano wedge
method®. Such wedge cell with an opening angle © is made by applying two
differently sized spacers at each end of the cell (Figure S7). If the alignment of the
substrates is planar (the director lies parallel to the surface) and the rubbing directions
of the substrates are parallel to one another, the cholesteric LC becones discrete.
Because the value of the pitch is fixed, and the alignment is also fixed, the cholesteric
LC arranges itself as in Figure S7. This arrangement produces disclination lines
between areas that contain a different number of layers. The difference in thickness

between each domain must be p/2 in order to satisfy the alignment boundary
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condition.

The disclination lines of the cholesteric liquid crystal in the wedge cell can be
seen through a polarizing optical microscope. The pitch was determined according to
the equation p = 2R tanB, where R represents the distance between the Grandjean
lines and 6O is the wedge angle of wedge cells (EHC, KCRK-07, tan@ = 0.0196). The
inverse of pitch proportionally increases with increase in the concentration of a chiral
dopant and HTP values is g = 1/(pc), where £ is the helical twisting power, i.e. the
ability of the chiral dopant to twist a nematic LC, and is the concentration of the chiral

dopant.

\

Figure S8. Schematic illustation of a Grandjean-Cano wedge cell for the pitch measurement of
cholesteric LC. Disclination lines are pointed out with arrows and the thickness change between two
domains is marked p/2.

The chiral nematic liquid crystal was prepared by weighing appropriate amount of
host liquid crystal and the dopant into a vial followed by mixing them with the
addition of a few drops of dichloromethane. After evaporation of the solvent under
reduced pressure, the mixture was loaded into the wedge cell by capillary action at
room temperature. The pitch was then determined by measuring the intervals of
Cano’s lines appearing on the surfaces of wedge-type liquid crystalline cells. Three
different concentrations were used by this method for each sample, and the HTP were
determined by plotting 1/p (um™) against concentration of the dopant ¢ (mol%)

according to the equation 8 = 1/(pc) (Figure S8).

1. (a) Grandjean, F. C. R. Hebd. Seances Acad. Sci. 1921, 172, 71. (b) Cano, R. Bull. Soc. Fr. Mineral. 1968, 91, 20.

(c) Heppke, G.; Oestreicher, F. Mol. Cryst. Lig. Cryst. 1978, 41, 245-249.
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Figure S9. Reciprocal helical pitch as a function of concentration of (S, S)-1a in E7 (a), 5CB (b), and

(S, S)-2 in E7 (c), in 5CB (d).
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5. Copies of ‘H NMR and **C NMR
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Figure S10. *H NMR (400 MHz) of 7 in CDCls.
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13C OBSERVE
expl stdiSc
SAMPLE DEC. & VT
date Jan 25 2011 dfrg 189.949
solvent cDC13 dn L1
file /export/home/~ dof 0
Yannian/vnmrsys/da~ dm yyy
ta/1lyn110125¢c-2.f1~ dmm W
d dmf 8800
ACQUISITION PROCESSING
sfrg 50.282 1b 1.00
tn C13 wtfile i
at 1,498 proc
np 37440 fn ot used _|©4od.=u
sW 12500.0
fb 7500 werr
bs 16 wexp
pw 8.7 wbs
di 0 wnt
tof 0
nt 10000
ct 2448
alock n
gain not used b<]
5 FLAGS @
" 4
in n 2
dp ¥y -
DISPLAY A
sp -, 3
wp 11300.6 s 8
vs 81 . 9
sc g ~am
we 240 - ~S |
hzmm 47.08 = e
is 500.00 o
rfl 5203.4
rfp 3871.3
th 8 -
ins 100.000 a 5
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Figure S11. °C NMR (50 MHz) of 7 in CDCl.
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Figure S12. 'H NMR (400 MHz) of 8 in CDCl,.
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13C OBSERVE
expl stdl3c

SAMPLE DEC. & VT
date Feb 1 2011 dfrg 199.9848
solvent €DC13  dn H1
file exp dof 0
ACQUISITION dm yyy
sfrq 50.282 dmm w
tn Ci3 dmf 9300
at 1.488 PROCESSING
np 37440 1b 1.00
W 12500.0 wtfile
fb 7500 proc ft
bs 16 fn not used
Pw 8.7
di 0 werr
tof 0 wexp
nt 10000 whs
ct 7680 wnt
alock n
gain not used
FLAGS
il n
in n
dp y
DISPLAY
sp =-1331.7
wp 12500.0
v§ 72
sc
we 240
hzmm 52.08
is 500.00 I
rfl 5203.0 |
rfp 3871.3
th 7 ] = |
ins 100.000 - ~ |
nm no ph = ™
= 4
~
& o =
@ 3
15 a8 = ~ i
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i = | - & o
o o 1=3 | ) . -
o~ o - b4 =3 ~
8 il R g [ @ -
: | | - =
" [ ” = 2o
g Sl . £ 7 |ged
o | H @ R
| o E
11 _ |
il Ll [
[ ' | | | 7
| | 7
| |
1
I I | |
| _ |
7 R
) o~ il _. |
v ol T o o i »
T T T T i ] T T o T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S13. *C NMR (50 MHz) of 8 in CDCls.
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Figure S14. 'H NMR (400 MHz) of 9 in CDCl,.
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13C 0BSERVE
expl stdi3c

SAMPLE
date Feb 4 2011
solvent cpCci1s
file exp
ACQUISITION
sfrg 50.282
tn c13
at 1.498
np 37440
SwW 12500.0
fb 7500
bs 16
pw 8.7
dl [}
tof [}
nt 20000
ct 20000
alock n
gain not used
FLAGS
11 n
in n
dp ¥:
DISPLAY
sp -821.7
wp 11021.4
Vs 282
sC 0
we 240
hzmm 45.82
is 500.00
rfl 5201.9
rfp 3871.3
th 7
ins 100.000

DEC. & VT
dfrg 199.948
dn H1
dof 0
dm yyy
dmm W
dmf 8900

PROCESSING
b 1.00
wtfile
proc ft
fn not used
werr
wWexp
Whbs
wnt
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Figure S15. **C NMR (50 MHz) of 9 in CDCl.
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Compound (R)-12b:
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Figure S16. "H NMR (400 MHz) of (R)-12b in CDCls.



13C OBSERVE

expl stdlic

SANPLE DEC. & VT
date Jan I1 2011 dfrg 158 948
1o lvent coCi3  dn H1
file edp  dof 0
ACQUISITION dm vy
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Figure S17. *C NMR (50 MHz) of (R)-12b in CDCls,
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Compound (R)-13b:

= g0
= L0
=ZMS
= L1y
= lMS
=Z4d
= |4
= ¥N

14
=Y dlL
000 =181

al
Aejep spfoay

aisi 1d 4ed zH
WS EL'E

y1bua) asing

6z = juswuadxg

£1202 ' LN3IATOS

ZH 0Z'5665

7.929

7.817
/7 7.905

7.895
7.853
7.842
7.833
7.821
7.410
7.392
7.388
7.369
7.310
7.298
7.294
7.289
7.277
7.274
7.269
7.205
7.188
7.184
7181
7172
7.168
7.165
7.154
7.152
7.150
3.982
3.0966
3.958
3.942
3.890
3.875
3.867
3.154
3137
3119
1.514
1.508
1.497
1.489
1.472
1.386
1.366
1.349
1.248
1.227
1.209
1.192
1.175
1.083
1.065
1.054
1.047
1.038
1.007
0.987
0.979
b 0.870
0.852
0.833

¥BEQL = PIS1d

apug id Jed zH

ZH 00'L
2zioLl eidwes

0
=]
G558

1
ZH
ZH 0000 LLPE

ZIH POZP' 9LEE

ZH N 000000°E
ZHW 91 ¥E2EL00F

ZH 00"k
ZH LED

25
=5
28
3
ac

w
0o
2o

L
gL L Lk BL 6L og

L

L
ri

€L

gl

Wdd

};
J

t

ndd

Figure S18. "H NMR (400 MHz) of (R)-13b in CDCl,.
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13C DBSERVE
axpl  stdl3c

SANPLE DEC. & VT
date Jan 26 2011 dfrg 199,940
solvent COCI3  dn H1
file exp dof ']
ACQUISTTION am wy
sfrg dmn W
tn daf 1300
at PROCESSING
np i 1.00
B wtfite
o prec ft
bs fn not used
L
d1 warr
tof woxp
nt whE
ct wnt
alock
gain
(Al
in
dp
5p
wp
i
sc
we
hism
1e
rfl
rfp
M.:
nE
nm no ph o W m
= - n
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Figure $19. *C NMR (50 MHz) of (R)-13b in CDCls,.
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Compound 11
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Figure $20. '*H NMR (400 MHz) of 11 in CDCl.
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13C OBSERVE
expl stdl3c

SAMPLE
date Jan 24 2011
sojvant cbc13
file exp

ACQUISITION

sfraq 50.282
tn c13
at 1.498
np 37440
swW 12500.0
fb 7500
bs 16
pw B.7
d1 0
tof 0
nt 10000
ct 10000
alock n
gain not used

FLAGS
13 n
in n
dp ¥

DISPLAY
sp -756.8
wp 10594.5
Vs 93
5C 0
we 240
hzmm 44.14
is 500.00
it 5203.0
rfp 3871.3
th 7
ins 100.000

nm no ph

132.511
131.221

128.292
127.048

118.104

115.059

OO

109.998

- 77.837
77.000
76.363

\25.708

32.772

63.046

—68.145

DEC. & VT
dfrg 199.948
dn H1
dof 0
dm yyy
dmm W
dmf 89900
PROCESSING
1h 1.00
wtfile
proc ft
fn not used
werr
wexp
whbs
wnt
- =
i @
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3 w
=
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Yoyt oy
T T
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Figure S21. *C NMR (50 MHz) of 11 in CDCl,.
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Compound (S)-12c:
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Figure $22. 'H NMR (400 MHz) of (S)-12c in CDCls.
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13C OBSERVE

expl stdi3c zo:o
SAMPLE DEC. & VT
date Jan 31 2011 dfrg 199.948
solvent CDC13 dn H1
file sexport/home/~ dof L]
Yannian/vnmrsys /da~ dm yyy
ta/lyn110131c=2.f 1~ dnm W
d dmf 9900
ACQUISITION PROCESSING
sfrq 50.282 1b 1.00
tn C13 wtfile
at 1.498 proc ft ~ |
np 37440 fn not used n @
sw 12500.0 S
fb 7500 werr ~S®
bs 16 wexp Lo
d B.7 wbs )i
un 0 wnt fl
tof 0 |
nt 10000 [
ct 10000 |
alock n |
gain not used _
FLAGS 7
i1 n
in n
dp ¥
DISPLAY
sp -338.0 7
wp 11481.4
v 103 | e
sC 0 | me
b .:_nw_n 5 e
zmm . moe i e
is 500.00 Nl e 058 ;.
rf1 5203.4 N Bne8o ehESama
rfp 3871.3 ngeS88a, gEheSmf tna
th [ “haE T PR RS T o
fns 100.000 L 8ng %88 2<58a0037 )
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Figure S$23. *C NMR (50 MHz) of (S)-12¢ in CDCls.



Compound (S)-13c:
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Figure S24. "H NMR (400 MHz) of (S)-13c in CDCls.
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13C OBSERVE

expl stdi3c

S22

SAMPLE DEC. & VT -
date Jan 31 2011 dfrg 199.948 28
solvent CDC13 dn H1 -
file /export/home/~ dof 0 fe
Yannian/vnmrsys /da~ dm yyy 7
ta/lynl10131ic-1.fi~ dmm W L |
d dmf 9500
ACQUISITION PROCESSING
sfrg 50.282 b 1.00
tn Ci3 wtfile
at 1.488 proc ft
np 37440 fn not used
W 12500.0
fb 7500 werr
bs 16 wexp
Pw B.7 whs
dl 0 wnt
tof 0
nt 10000
ct 2720
alock n O\/\./\./\/.\/\/O
gain not used NC
FLAGS
1 n
in n
dp ¥
DISPLAY
sp -1338.2
wp 12500.0
Vs 125
sC o
we 240
hzmm 52.08
1s 500.00
rfl 5208.5
rfp 3871.3
th 5 I~ o
ins 100.000 o =
nm no ph = "
Rop g g
| = |
L - \g
w
]
@
- |
- ~
e z
w | v )
g |3 S
2 | J ,
11
| | |
|
" | — Wt 1Y Iyl . ._. N . o W,
T T T T T T i 8 BB S A T - T
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Figure $25. *C NMR (50 MHz) of (S)-13c in CDCls.



Compound (S,S)-1a

NODMINMONDOOM =N ONOOWD WM MU MO OO~ PO WD~ O0@ > NN W S v~ME©O o9 v~ o o

OO ONT"TCOARANTODDOrOODOTHNNCORRDITNCCIONNNOTNORDDOO N OMe-0O00NO M~ M

??_rr.rr-'r-:n_.-r_..r_rr-.rT????T?????T—baed.as3333333322222211111111111000000
Sample: 110221 (S,5)-Li2 ._,

. xf\f\f. -
wO_uﬂ.mZ._.. mcﬁ_u \_,\_ _L,
Experiment = zg _\, 3 = s Y P
Pulse length = 10.000 usec R i
Recycle delay = 10.000 sec i _\J G i s
NA = 16 £ Ty
PTS1d = 16384
F1 = 400.132416 MHz
F2 = 1.000000 MHz
SW1= 599520 Hz
AT1= 273sec
Hz per Pt 1stD = 0.37 Hz
sSwz2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 2400.8130 Hz
02 = 2471.0000 Hz

= T 16.74
LB1= 0.00 Hz et
TP A =-1862.39
mua%.mam 1321
. 7.97 4
4.00 mf.ﬂmhmma N
1.9 368 ;
06 lds [3.99 80 i ¥12
b. y‘ A =)
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10 8 6 4 2 0 PPM

Figure $26. 'H NMR (400 MHz) of (S,S)-1a in CDCls.
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13C OBSERVE

~noo
expl stdiSc 235
SAMPLE DEC. & VT RRE
date Feb 21 2011 dfrq 189.948 7 g
solvent CDC18  dn H1 -
file exp dof 0 1l
ACQUISITION dm yyy _7
sfrq 50.282 dmm w 7
tn C13 dmf 9900 |
at 1.4398 PROCESSING |
np 37440 1b 1.00
sw 12500.0 wtfile
fb 7500 proc 4
bs 16 fn not used |
W 8.7 |
d1 0 werr |
tof 0 wexp I
nt 10000 wbs I
ct 10000 wnt [
alock n —
gain not used |
FLAGS I B%e
! ; | oo, o
n n
dp v | O—(CHa)g—0" ~F 0—(CHgls—0
DISPLAY CgHy70. . _~OCgH;
p -871.2 sHy7 P \ sH17
wp 11366.6 AN
vs 140
sC 0
we 240
hzmm 47 .36
is 500.00
rf1 5202.3
rfp 3871.3 |
th 5
ins 100.000
nm no ph |
|
|
4 <
£ 3
= \
. - - @ @
no - o - b ] o~
551“0357. am | ™
REEEIEN P =oa l5gsg
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Figure S27. *C NMR (50 MHz) of (S,5)-1a in CDCl,.
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Compound (R,R)-1b:
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Figure S28. "H NMR (400 MHz) of (R,R)-1b in CDCls.
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13C OBSERVE

expl stdisc

SAMPLE DEC. & VT
date Oct 24 2008 dfrg 199.852
solvent cDC13  dn Hi OCgH17
file sexport/home/~ dof 0
Yanniansvnmrsys/da~ dm yyy
ta/lynl024c.fid dmm w
ACQUISITION dmf 3300
sfrg 50.283 PROCESSING
tn €13 b 1.00
at 1.498 witfile
np 37440 proc ft
5w 12500.0 fn not used =
b 7500 s
bs 16 werr @
pw 8.7 wexp ~
{or 5 unt E_.nz3:
0 win o = ~ ~
nt 5000 eRL  ILNSRR |
ct 5000 RSN i aQue
alock n e R
gain not used LR e B B BBl e |
FLAGS w5 T L Ig |
11 n s L A = o
in n i | [ ~ @
d ! e
® pispay ¥ 8 i 2 9 gus
sp -B18.9 | ~om !.54.
wp 11514.3 L ~8 Ly
vs 88 | ,\_ S
sc 0 Y ea | E
we 240 | | g i
hzmm 47 .98 | | ] B
is 500,00 T ag - Y S
1 5248.4 cendn i 7 i a -
rfp 3871.4 o o v 2 I L& | « =
th 14 SERSan ., | T o 5
fns 100.000 L 7 | o ) Sy
“ |
W gefas W | . (117 &)
3253 - ¢ | 2
mmm 4l / , | u 3 3|
| =
= |

200 180 160 140 120 100 80 60 40 20 [ ppm

Figure S29. *C NMR (50 MHz) of (R,R)-1b in CDCls.
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Compound (S,S)-2
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F2 = 1.000000 MHz
SW1= 5995.20 Hz
AT1= 273sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz -
01 = 2391.3159 Hz 78 78 T4 72 7.0 PPM
02 = 2471.0000 Hz
LB1= 000 Hz
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Figure S30. "H NMR (400 MHz) of (S,S)-2 in CDCl,.
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Figure S31. **C NMR (100 MHz) of (S,5)-2 in CDCl.
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/7 159,747
— 158,337

154,474

145,183

[—— 139,518

? i 136,510

/ —— 134,490

/ a;“,}-,— 134,174

W/ 133,280

//, 132,489

/i

/i

/y 131,158
/ 129,197
[/ —— 128,967

128,256

No—— 127,705

127,224

}% 126,985
(AN 126,481
(N 125,943
i 125,445
A 123,336
"ﬁ}— 123,313
W\— 122,813
Wi\—— 120,660
1 119,068
':?."n'".“— 115,813
t\—— 115,024
o 114,727
\—— 109,952
L 109,917
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S 29,357
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