


S1. Experimental Details

General Information. All chemicals and solvents were purchased from commercial sources
and were used without further purification unless stated othen@i&:Dibromo4,4-
biphenanthrend, 2,7-di-tertbutylpyrené&!, 2,21(2, 7-di-tert-butylpyrene4,9-diyl)bis(4,4,5,5
tetramethyll,3,2dioxaborolane) and 2-(2,7-di-tert-butylpyren4-yl)-4,4,5,5tetramethy
1,3,2dioxaborolang!, 2,2',6,6'tetrabromed,4-di-tert-butyl-1,1-biphenyi* and
[PA(CHCN)4](SbFs). ' were synthesized according to literature known protocols and purity was
confirmed by'H NMR. The reactions and experiments sensitive to dioxygen were performed
using Schlenk techniques and with nitrogeaturated solvents. Prior to use all the glassware

and NMR tubes were dried in oven at 8for 12 h.

Chromatography. Opericolumn chromatography and thimyer chromatography (TLC) were
performed on silica gel (Merck silica gel 2200 mesh). Chiral stationary phase HPLC
separations were performed by SHIMADZU 223.

NMR Spectroscopy. The NMR measurements were performed at 298 K on NMR
spectrometers operating & fregueciesMBtandam pWse on a
sequences werased,and the data was processed usiafpl@ zerofilling in the indirect

dimension for all 2D experiments. Chemical shifisdre reported in parts per million (ppm)

relative to the solvent residual pedid (and°*C NMR, respectively): CDGI(i= 7. 26 and
77.2 ©RCh)U= 5. 32 andandXBvalBed arp miwen in HzStructural
assignments for all synthesized compounds were made using additional information obtained
from gCOSY,gNOESY,gHSQC, andgHMBC experiments.

Hi gh resolution masdhmpect xomesrt gtiedRiMASteir o m
ti me ofMAUDOQFRHRMS were measured ofdrBRhegXer ul
(4 ebut yl pimenyig openyl i dene] malononitrile (DC
(30 mg/mL) was used as supporting mat(rd&, wh
mg/ miLs)ed as refer diOHERNM$ mehaes Admddnt . The cal
exported from®nMass software.

Melting point. Melting points were measured using an OptiMelt Automated Melting Point

System.

UMVi s and FluoresclWWUWes specttrrcaas cwoeprye. -l Qs ur ec

spectromememsnsisghaddtera were measured Edinburg



spectrometer in DCM (OD = 0.05). The fluores
0.05) wusing a 418.6 nm pulsed | aser diode wi

guantum yields were measured in OCM bh uvubreeg
same spectrometer with a 450 W xenon arc | an
sphere.

CPL and CD s@PkRlctaomdcC@Gpyspectra were recordec
CPB30OOGLY5J00 hybrid spectrometer.

SingleCrystal X-ray Crystallography. The crystal data were collected on a RIGAKU
XTALAB SYNERGY i R diffractometer with a HPA area detector and rdalger mirror
monochromated Ga radiation. The structure was solved using intrinsic phasing méthod
refined with the SHEL XL prograff and expanded using Fourier techniques. All-non
hydrogen atoms were refined anisotropically. Hydrogen atoms were included in structure

factors calculations. All hydrogen atoms were assignédetizedgeometric positions.

Quantum chemi cBFTcahkoallaaiionss were péePflforme
Geometries werB9adXtDi mMuned lwhHidh panbda6is set i
Frequency analysis was performed to verify
i maginary frequl2hT yc avacu lf @tuinan sBFDED-2& GEed f @y me
optimized geomet3lige(sd,apt) tlheev eB3LYIPWeG ef fect o
for using PCM (with dichl odfrdmdt Ahaldgladswahe
were used to-DanalcpzeuthoddbDo®p getnrea at e gr aph

frontier molecular orbitals (FMOs), respecti



S2.ReactionProceduresand Characterizations

Synthesisof (P)-Dimethylsila[7]helicene

SiMe,Cl, (3.0 equiv.) g

O Br THF, -78-25°C, 4 h

(P)-Sila[7]helicene
67%

QQO o nBuLi (2.5 equiv.) @‘.O -
> O

(P)-Dimethylsila[7]helicene was synthesized with a modified literature procedfdtdn a
Schlenk tube3,3-Dibromo-4,4-biphenanthrené450 mg 0.88 mmo) was dissolved in 25 mL

of dry THF (tetrahydrofurah The reaction mixture was degassed for 20 minuteg&tC.1.2

mL (2.20 mmol) ohBuLi was added dropwise and stirred 8@rminutes The TLC confirmed

the completion of lithiation process, MaCl (0.32 mL, 2.64 mmoljvas added to the reaction
mixture dropwise. The reaction mixture was slowly warmed to room temperature and stirred
for 4 h The reaction was quenched with waserd the organic layer was extracted with ethyl
acetate and dried oveodium sulphateThe combined organic layer was evaporated under
reduced pressure. The crude product was then purified with silicalgein chromatography

usingpetrolether to yield 21 mg (67%) okila[7]heliceneas yellow crystalline solid.

Characterization of (P)-Dimethylsila[7]helicene

HRMS (MALDI -TOF)m [/ z: [ M]oH65841@149] Foord41(.1G08

IH NMR (400MHz, CDCk, 25 °C):i[ p p n7]84 (d,J = 7.3 Hz,2H), 7.78 (d,J = 7.4 Hz,
2H), 7.66 (d,J = 8.7 Hz,2H), 7.51 (d,J = 8.7 Hz,2H), 7.36 (d,J = 9.4 Hz,2H), 7.32 (d,J =
9.2 Hz,2H), 6.971 6.91 (m,2H), 63771 6.33 (m, 2H), 0.60 (sB6H).

13C NMR (101MHz, CDCk, 25 °C):U[ p p ml47.73, 139.58, 134.25, 132.14, 130.33,
128.96, 128.88, 127.72, 127.25, 126.72, 126.53, 126.05, 125.05, 12260,

Synthesis of3Py.
By Bu Bu Bu 'Bu
[Pd(PPh3)4], K,CO3
O O THE/H,O (3:1)
et illocvess
Bpin Br. Br
U wewen, T T
'Bu 'Bu

DCM, 0°C, 15 h
Bu Bu Bu

3Py

78%
3Py was synthesized with a modified literature procedidrén a Schlenk tubé-(2,7-di-tert
butylpyren4-yl)-4,4,5,5tetramethyil,3,2dioxaborolane(30 mg, 0.068mmol) an@,2',6,6*

tetrabrome4,4-di-tertbutyl-1,1-biphenyl (20 mg, 0.034 mmolwere dissolved ir8 mL dry
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THF andpotassiuntarbonate (14.1 mg, 0.102mol) was dissolved in water (1 mL) and both
solutions were degassed for 10 min separately and mixed together. To this mixture
tetrakis(triphenylphosphine)palladium(®d(PPhb)4] (4.0 mg, 10.0mol %) was added under
nitrogen flow and degassed again for 10 min. The reaction flask was thenwsitl&dflon
tapeand heated at 85 °C f@2 h in an oil bath. The@rganic layer wagxtracted with ethyl
acetateanddried over anhydrous sodium sulfate. The solvent was evaporated utidezde
pressure using a rotary evaporator and crude producpassed through small plug of silica
columnusing 1 2% ethyl aceta in petroleum ether to remove inorganic impurities. The crude
product was then dissolved in dry DCM (3 mlgnd subjected to Scholl-type
cyclodehydrogenatiom the presencef DDQ (10mg, 0.044mmol) and BEOE#® (0.15 mL,
1.21emol) at 0°C and warmed up to room temperature overnight (15 h). The reaction was
guenched with sodium bicarbonate aheé organic layer wasxtracted with DCM. The
collected organic phase was dried over anhydrous sodium sulphatsolvent was evaporated
under reduced pressure using a rotary evaporator and crude prodpetsaad through silica

gel columnusing D% ethyl aceta in petroleum ether to isolad®y in 78%yield (23.8 mg)

asyellow solid over two steps.

Characterization of 3Py.

HRMS (MALDI -TOF) m / z: [ M]ssH76 886.%4 87 Fdund886.5469

IH NMR (400MHz, CDCh, 25 °C):li[ p p n9]26i9.28(m, 8H), 8.30 (d,J = 1.5 Hz,4H),
8.15 (s,4H), 1.63 (s54H).

13C NMR (101MHz, CDCk, 25 °C):U[ p p mi48.48, 148.28131.19, 129.51, 129.12,
128.96, 127.68, 123.38, 123.24, 123.00, 122.95, 122.37, 36.02, 35.67, 32.41, 32.28.

Synthesis of(P, P)-1 by one pot Suzuki couplingi C-H activation.

@ [Pd(PPhg)a], KoCO5
Y Bpin THF/H,0 (3:1)

Br
85°C, 72h
vt L) s

In a Schlenk tubé€S)-3,3-dibroma4,4-biphenanthrené/0.0 mg, 0.13 mmédland2,2-(2,7-di-
tertbutylpyrene4,9-diyl)bis(4,4,5,5tetramethyll,3,2dioxaborolane)36.5 mg, 0.065nmol)
were dissolved i mL dry THF andpotassium carbonate (44.5 mg, Om3&hol) was dissolved

in 1 mL water and both solutions were degassed for 10 min separately and mixed together. To



this mixture[Pd(PPB)4] (7.5 mg, 10.0mol %) was added under nitrogen flow and degassed
again for 10 min. The reaction flask was then sealigal Teflon tapeand heated at 85 °C for

72h in an oil bath. The reaction was quenched by adding water and extracted with ethyl acetate
The collected organic phase wedsed over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure using a rotary evaporator and crude proghassess
through silica colummsing 1 2% ethyl acetat in petroleum ether to isolate, P)-1 in 35%

(24.3 mq) yield.

Characterization of (P, P)-1.

Melting point: 196 198°C

HRMS (MALDI -TOF)m / z: [ MlsHsg 2014c4226; Faumd 1414281

'H NMR (400MHz, CDCk, 25 °C):i4[ p p n®]39 (s, 4H), 9.12 (dl = 8.6 Hz, 4H), 8.20 (d,
J=8.7 Hz, 4H), 7.80 (d) = 8.5 Hz, 4H), 7.55 (d] = 8.2 Hz, 4H), 7.43 (d] = 8.9 Hz, 4H),
7.39 (d,J=8.0 Hz, 4H), 7.081 7.00(m, 4H), 6.8 6.59(m, 4H), 1.89 (s, 18H).

13C NMR (101MHz, CDCk, 25 °C):U[ p p mI484% 13226, 13109, 129.6!, 129.3,
128.9), 12856, 128.3, 12819, 12778, 126.96, 125.9, 12559, 12536 (overlapped with two
signals) 12522, 124.®, 12387, 12378, 36.3, 32.38.

Synthesis of(P, M)-1. The Suzuki coupling C-H activationwas performed witl2,2-(2,7-di-
tertbutylpyrene4,9-diyl)bis(4,4,5,5tetramethyll,3,2dioxaborolane)and rac-3,3-dibromo
4,4-biphenanthreneThe HPLC chromatogram of isolated diastereomeric mixtuteshbwed
formationsof chiral P*, P*)-1 to meso(P, M)-1 in a 3.8:1 ratio. TheR, M)-1 'H NMR is
similar to that of P, P)-1 with a mere shift of 0.02° 0.05 ppm in chloroform at room

temperature.

Synthesis of(P, P)-1 by APEX reaction.

Bu

‘@ O [PA(CH;CN)4I(SbFo),
@ (5 mol%)

. Si< + “ o-chloranil (4.0 equiv.),
G

O DCE, 80 °C
——e

Bu

(P)-Dimethylsila[7]helicene(69 mg, 0.167 mmoB.5 equiv.),2,7-di-tert-butylpyrene(15 mg,
0.048 mmo), [Pd(CHCN)4](SbFs)2 (1.8 mg,5.0 mol%) and echloranil @7 mg, 0.191 mmol
were dissolved in drgichloroethane (DCHR mL) and degassed for 20 minutes. The reaction

mixture was heated at 80 °C for 15 h in an oil bath. The reaction mixture was cooled down to
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room temperature and DCE was evaporated under reduced pressigreotary evaporator

The crude mixture was passed through silica column with petroleumi e@8¢rethyl acetate

in petroleum ether toecover 7 mg (0.022 mmol) of 2di-tert-butylpyrene along witliP, P)-

1in 7% (1.9 mg, 0.002 mmol and @)-VII in 36% (6.2 mg, 0.358 mmal conversion (The
isolatedconversion efficiencys calculated considering the amount of-8jtert-butylpyrene
reacted.)The isolatedP, P)-1 was passed through chiral stationary phase HPLC to show single
peak confirming the stereoselectivity of the reaction.

Synthesis of(P, P)-2, (P)-3, and (P)-3_CI by APEX reaction.

‘ o-chloranil (5.5 equiv.), (P, P)-2

DCE, 80 °C 3%
—_——

O [Pd(CH3CN),I(SbFe),
(15 mol%)

(P)-3 (R = H) 13%,
(P)-3_CI (R=Cl) 7%

(P)-Dimethylsila[7]helicene 6 mg, 0.135 mmo), 3Py (20 mg, 0.022 mmg|
[PA(CHCN)4](SbFs)2 (2.5 mg, 15.0 mol%) and echloranil 0.5 mg, 0.124mmol) were
dissolved in2 mL dry DCE and degassed for 20 minutes. The reaction mixture was heated at
80 °C for 15 h in an oil bath. The reaction mixture was cooled down to room temperature and
DCE was evaporated under reduced pressure using rotary evapidrataaction was repeated

four times and the combined crude mixture was passed through silica column with petroleum
etheri 2% ethyl acetaten petroleum ether toecover 38 mg (0.043 mmol) 8Py along with
(P)-3in 13% (7.6 mg, 0.006 mmal and P)-3_Cl in 7% (4.3 mg 0.003 mmol conversion
Further ethyl acetate concentration in the eluent mixture was increased gradually by 1 ml in
each addition of 1000 ml of solvetatisolate P, P)-2in 3% (2.1 mg, 0.001 mmagl conversion

(Theisolatedconversion efficienesare calculated considering the amounBBf reacted.)
Characterization of (P, P)-2.

HRMS (MALDI -TOF)m / z: [ MhdH&d58%7d02 Eoond 5§7.2721



'H NMR (400MHz, CD.Cl, 25°C):ti] p p nii] 9= 4=1.5Hd 4H), 9.40 9.35 (m, 8H),

9.20 (d,J = 8.5 Hz, 4H), 8.27 (d] = 8.6 Hz, 4H), 7.86 (d] = 8.6 Hz, 4H)7.59 (d,J = 9.0 Hz,

4H), 7.45 (d,J = 9.4 Hz,4H), 7.42 (d,J = 9.5 Hz,4H), 7.07 i 7.03(m, 4H), 6.6 6.60(m,

4H), 1.80 (s, 36H), 1.71 (s, 18H).

13C NMR (101MHz, CD:Clp, 25 °C):U[ p p mi49.05, 148.95, 132.53, 131.40, 130.22,
129.80, 129.76, 129.69, 129.22, 129.04, 128.87, 128.57, 128.37, 127.94, 127.18, 126.19,
125.76, 125.57, 125.46, 125.44, 124.72, 124.05, 123.69, 123.27, 122.93,38628332.44,

32.31.

Characterization of (P)-3.

HRMS (MALDI -TOF)m [/ z: [ MleeHs& H2876563 Found P3[.6581

'H NMR (400MHz, CDCls, 25 °C):t[ p p n®]40 (& J= 1.3 Hz,, 2H), 9.35 9.28 (m, 8H),

9.16 (d,J = 8.5 Hz, 2H), 8.3 (d, J= 1.7 Hz 2H), 8.21 (dJ = 8.7 Hz, 2H), 8.16 (s, 2H), 7.81
(d,J=8.6 Hz, 2H), 7.56 (d] = 8.4 Hz, 2H), 7.45 (d] = 8.5 Hz, 2H), 7.39 (d] = 7.4 Hz, 2H),

7.067 7.01(m, 2H), 6.8 7 6.60(m, 2H), 1.78 (s, 18H), 1.66 (s, 18H), 1.64 (s, 18H).

13C NMR (101MHz, CDCls, 25 °C):U[ p p mi48.52, 148.38, 148.35, 132.26, 131.22,
131.08, 129.66, 129.59, 129.53, 129.21, 129.07, 129.03, 129.00, 128.92, 128.66, 128.24,
128.19, 127.76, 127.71, 126.97, 125.91, 125.64, 125.34, 125.29, 125.24, 124.40, 123.78,
123.59, 123.42, 123.27, 123.11, 123.022.98, 122.80, 122.41, 122.21, 36.16, 36.06, 35.70,
32.43, 32.38, 32.30.

Characterization of (P)-3_CI.

HRMS (MALDI -TOF)m [/ z: [ MJesHséCH 127216183 Found B706189

IH NMR (400MHz, CDCls, 25 °C):ti[ p p n9]41 (d,J = 1.7 Hz, 2H), 9.35 9.28 (m, 7H),

9.19 (d,J=1.6 Hz, 1H), 9.16 (dJ = 8.5 Hz, 2H), 8.78 (d,J = 9.4 Hz, 1H), 8.35 (d] = 1.7 Hz,

1H), 8.27 (dJ = 9.5 Hz, 1H), 8.21 (d] = 8.6 Hz, 2H), 7.81 (d] = 8.6 Hz, 2H), 7.56 (d] =

8.5 Hz, 2H), 7.47 7.42 (m, 2H), 7.39 (d] = 8.0, 2H), 7.67 7.01(m, 2H), 6.8t1 6.60(m,

2H), 1.82i 1.76 (m, 27H), 1.68 1.64 (m, 27H).

13C NMR (101MHz, CDCls, 25 °C): Ui[ p p mil49.37, 148.56, 148.52, 148.3748.34,
143.60, 132.26, 131.08, 130.92, 129.87, 129.65, 129.57, 129.52, 129.50, 129.42, 129.37,
129.33, 129.20, 129.11, 129.09, 129.03, 128.92, 128.87, 128.63, 128.26, 128.20, 127.78,
127.50, 126.97, 125.91, 125.61, 125.35, 125.30, 125.23, 125.09, 1224@7, 123.97,
123.86, 123.78, 123.61, 123.41, 123.39, 123.20, 123.09, 123.00, 122.76, 122.72, 122.68,
122.58, 122.57, 122.51, 37.63, 36.16, 36.08, 35.74, 32.43, 32.41, 32.38, 32.30, 32.25, 30.87,
29.90.



S3. Chiral stationary phase HPLC

(M, M) rac reaction for 1
; (M, M)
(P, P)
) APEX reaction
A I o 5 10 15 20 25
""" (M, M) : t/ min
Suzuki coupling—
e A C-H activation ___
(IP, P) 1 | 1 |
............ (P, M) | |

0 5 10 15 20 25 30
t/ min

Figure S1. HPLC chromatogram df using chiral stationary phase colunihhechromatogram

detector was set at 8m with a bandwidth of Am))

Table S1. Overview of parameters for HPLC sepayatof enantiomers df.

Eluent i i .
Compound _ First SEOTRE] Tl V3 R er
n-hexangProH | fraction | fraction | fraction
1 97:3 MM PP PM 1.6 1.799:

¥Phenomenex Lux-Amylose3 5em (250 x 4.6 mm). Sample injectioB0 €L of a ~1
mg/mL solution in hexard’rOH. Separation conditions: Eluent, flow rate: 0.5 mL/min
°C.PSelectivity parametet)= tr2 /tr1, Wheretrs, andtr, are elution times for first and seco
fraction, respectively*Resolution parameteRs = 2(tr2 1 tr1)/(W1 + W2), where w and w
are peak widths for first and second fraction, respectidly.t @ndRd was calculated onl
for PPandMM.




SA4. Determination and analysis of activation parameters for
diastereamerization of 1.

(@) (b)
6.5h NM' My (P.P) (P.M) 100 - — (P, P)
. : : . e — (P, M)
—— (M, M
S-h n lk n I /.\'—'I__.—Iui 807 ( ’ )
4h L_/\Nk ,
1 | ] : 8 60 -
o
3h j\k'i (i
. ; l : L . 1 : . 3 404
» Be B8
— : 20
1h N\
" N °
0 5 10 15 20 25 30 0 2 4 6 8
t/ min t/h

Figure S2. HPLC chromatogranof (P, P)-1 upon heating at 17°C over time using chiral
stationary phase columifThe HPLC chromatogram detector was set &@43m with a
bandwidth of 41m.)

The Gibbs act iGV(@) for diastereancezatigri ofl salciflaged by following
the decay of theliasteremeric excessdg) of (P, P)-1 dissolved in diethylene glycol dibutyl
ether (1(2-(2-butoxyethoxy)ethoxy)butane) @23, 433, 443, 45K over time {) by HPLC on
a chiral stationary phase. ®s t i ma G'dT) values theginde/dey) values were plbed
against and the data set was linearly fitted (Fig883. Following the equation
o} eQ—Q Qo

QQ
thekq (diastereomerization rate constavdjues were obtained

Theenthalpy ¢H) and entropyd®) valueswere obtained using the following equation

~

Y Q Y Y Y
where,R is the gas constant (R = 8.31446'J)Kh is the Planck constant (h = 6.62607 ¥*410
J s),ks is the Boltzmann constaris(= 1.38064852 x 182JK'') , and o is the t
coefficient (8 = 0.5 or 1) . The transmissi

diastereomerizatioprocess is defined as a reversible first ordaction.
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(b)

000! = m de%at 150 °C 0.00 m de% at 160°C
Linear Fit L} — Linear Fit
002 - -0.05 +
= ] =
(5]
% -0.04 S 0104
- 5
3 g
c £
T B -0.15
0.06 Equation y=a+bx
Enuation V=atbx Plot L
 Plot K eight No Weighting
weeight Mo Weighting Intercept 0.05068 + 0.01853
Intarcapt 000223 £ 0.00512 ; 7
-0.08 4 siope 5 37609556 & 3.94450E-7 -0.20 if::w S 121115UE°50T§193215H
Residual Sum of Squares 2.62316E+ ooy S
1 e g i - ReSquare [5OD) 095454 L]
A9 Q:S‘:L‘“,E : st Adi. R-Square 094318
-0.10 T T T T T -0.25 T T T T T
0 5000 10000 15000 20000 25000 4000 8000 12000 16000 20000 24000
t/sec t/sec
(c) (d)
o, o
0.2 L] d_e»/o at 1_70 C 004 g m de% @ 180 °C
Linear Fit Linear Fit
-0.3
054
£ 04 e
$ g
> -1.04
g 3
= -0.5 c
Equron mesiy 154 ;qn:atun yeer b
0.6 weant Na Wolghtng Waight Ho Weighting
Intercept 012652+ 000717 Intercent 0.15585 + 0.08851
Slape S HTHESL BEIFICE T Siope -1.39199E-4 £ 1.0328E-5
o e i Residual Sum of Squares 614515
o7 s i 209 E e, S .
g e Adj. R-Square 095758
T T T T T . : . T - . .
4000 8000 12000 16000 0 4000 8000 12000 16000
t/sec t/sec

Figure S3a. Plot of In(de/dep) against for 1 fitted linearly to obtain thé&g value.

Figure S3h. Plot

values.

-18 -

-19

0.00

of Inkdy/T) againstl/T for (P,P)-1f i t t e d

. T=423K-

AH = 44.1 kcal mol™
AS =21.4 cal K mol™
AG* (298 K) = 37.7 kcal mol™

453 K
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S5.Photophysical Studies

a. Absorption and Emission Spectroscopy

(@) (b)
7/ 104 cm™ 7/ 10*ecm™’
4 35 3 2.5 2 4 35 3 25 2 1.5
1.0
6.0 4 6 1.0
m
m 3
- 45 - 2 1 7
= §' ‘;é 44 =
% -~ £ 5
530 - 058
5 2 2 z,
3 g - <
“ 15 - 5 2 ®
= £
—— (P, P)-1 Absorption '
—— (P, P)-1 Emission —— (P, P)-2 Absorption
0.0 +—— (P, M1 - 0.0 —— (P, P)-2 Emission
. . r r 0+ T T T T -0.0
300 400 500 600 300 400 500 600 700
Alnm Alnm
() (d)
7/ 10% cm™ 7/ 10* cm™!
4 35 3 25 2 1.5 4 35 3 25 2
o ‘ I J— (P)-3 Absorptlion 7.5 ‘ I ‘ I I L
7\ —— (Py-3 Emission | 1.0 1.0
64 \ — (P)-3_Cl
y m 6.0+ m
- 2 3
12} T @,
= g =45 g
£ 3 £ 5
oy L053 o 105
2 3+ 2, S 3.0 2
- < -~ <
w ;J‘ © ;'
c 1.5+ £
—— 3Py Absorption
0.0 — 3Py Emission L 0.0
0- T T T T -0.0 T T T T
300 400 500 600 700 300 400 500 600
Alnm Alnm

Figure $4. UV1 Vis absorption(blue) and emissiorfred) spectra of (afP, P)-1 and(P, M)-1,
(b) (P, P)-2, (c) (P)-3 and(P)-3_Cl, (d) 3Pyin dichloromethanéc 1@°M).

Table S2.Summary of (chir)optical parameters.

Compou amaxab® M &maem Eg/  UrL | e/ ke / knr/ Oa b / g uh

Oy (nmeV¥ ns 108s! 18s? al(??3 10
(P, P)-1 431 (71 4732.¢0.(0(5.% 0.9 172 2.64 10.6
(P, M)-1 430716 4722.¢0.405.% 0.9 1.9 T T
(P, P)-2 425 (1 4922.70.15.C 0.2 1.6 4.056.¢ 1.5
(P)-3 426 (1 4932.¢0.15.1 0.3 1.52.88B.10.5
(P)-3_Cl 428 (1 4802.¢0.25.0 0.4 1.% 3.8®.¢ 0.8
3Py 420(1: 4612.¢0.23.9 0.5 2.9 ) T

®Estimated from a crossing of absorption and fluorescence spégtgg™ = ( 48:%+ (bt2?) 141+ Ubt2) Calculated for

favgdWaveIength range 230450 nm
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b. Time resolvedfluorescence decay.

() (b)
10% 10* 4
] = decay of (P, P)-1 3 u d_ecay of (P_, M_)-1
1 —— biexponential fit biexponential fit
10° 4 10% 4
2 ] o _
3 10%- 3 10%+
(6] ] ) ]
1., 2
10! £ :
'.% . ‘ 10 20 a0 40 50
1 00 10 20 ”nsﬁﬂ 40 50 100 Hns
T T T T T T
0 10 20 30 40 50 0 10 20 30 40 50
t/ns t/ns
(c) (d)
| .
10% 4 ® decay of (P, P)}-2 10 + decay of (P)-3
] biexponential fit monoexponential fit
103 i
0
. 3 1074
& [&] .
% s‘.'.':“ 1
£ 107388 8
[ -.-- DU:,
100 i : i t! I'I? i : i : 0 10 20 ”n:ﬂ a0 50
0 10 20 30 40 50 10 w w w '
0] 10 20 30 40 50
t/ins t/ns
(e) )
4 4
10 o decay of (P)-3_CI 10 e decay of 3Py
biexponential fit biexponential fit
10 10°4
8 2]
5 107+ § 1074
Qo Q
£ 10"
1‘0 Z‘U 36 4‘0 ' 50 L.
tins
10° ‘ ‘ ‘ . 10° | ; ; |
0 10 20 30 40 50 0 10 20 30 40 50
t/ns t/ns

Figure S5. Time resolved fluorescence de
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M)-1, (c) (P, P)-2, (d) (P)-3, () (P)-3_ClI (f) 3Pyin dichloromethanéc 1@°>M). Inset fitting

residuals

13



c. ECD and CPL spectroscopy
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d. Absorption and luminescence dissymmetry factors
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Figure S7. Absorption dissymmetry factogdp9 (blue)and luminescence dissymmetry factor
(gum) (red)of enantiomers of (&, (b) 2, (c) 3 and (d)3_Clin dichloromethan¢c 1@°M).

Table S3. Calculated electric and magnetic transition moments, and dissymmetry factor for
SY Stand QY S transitions

Compot SY S SSY S
g 2% | 10° | cdies [gadd g/ "2°C | ML G° | cdo| g ufd
esu ( er gt 10 esu ¢« er gt « 10
1 353. ¢ 0.10 0.9. 1.0 461.: 0.33 0.3 0.9
2 366. ¢ 0.77 0.9 8. 0 395.89 0.80 0.94 7.6
3 356 . ! 0.13 0.6- 0.9 331.29 0.08 0.6 0.6
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S6. Quantum chemical calculations

Conformational diastereomers:Hydrogen atoms artert-butyl groups are omitted for clarity.
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Table Sba. Summary of TBDFT calcublted key low energy transitions hf

Excited | Wavelength| Energy Major transitions Contribution| Oscillator
singlet i eV strength
state )
1 431 2.87 HOMOYL UMO 0.69 0.13
2 378 3.28 HOMOI 2Y L UMO 0.51 0.95
HOMOYLUMO+ 041
3 350 3.54 HOMOY L U MO 053 1.05
HOMOYLUMO+ 0.4
Table S5b. Summary of TEDFT calcuated key low energy transitions af
Excited | Wavelength| Energy Major transitions Contribution| Oscillator
singlet i A eV strength
state ()
1 439 2.82 HOMOYL UMO 0.68 0.14
HOMOY L UMO 0.44
9 378 3.28 - 0.87
HOMOiI3Y L UMO 0.31
HOMOY L UNO 0.34
15 358 3.46 0.84
HOMOI 1Y L U M €8 0.31
HOMOi1Y L UMO 0.36
19 353 3.51 1.06
HOMOY L UWO 0.28
Table S5¢c. Summary of TEDFT calcubated key low energy transitions &f
Excited | Wavelength| Energy Major transitions Contribution| Oscillator
singlet /nm eV strength
state ()
1 440 2.8 HOMOYL UMO 0.67 0.13
6 379 3.27 HOMOI 2Y L UMO 0.47 0.36
10 352 3.5 HOMOY L U MO 0.28 0.74
HOMOi 1Y L UMO + 0.41
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NICS calculations: The Nucleus Independent Chemical Shift (NICS) calculations were
performed ory B 9 7 /8-B1G(d,p) optimized geometry at GIABBLYP/6-311+G(2d,p)evel.
Considering the noplanarity ofmolecules, the NICS(1}z values were obtained by placing

dummy atom at 1 A above and below the each ring.

Table S5a. The calculatedNICS(0) andN | C SA valyes for(P, P)-1 and(P, M)-1.

(P, P)-1 (P, M)-1
Ring | NICS(1)z | NICS(1)z | NICS(0) | NICS(1)z | NICS(1)xz | NICS(0)
(Up) (Down) iSO (Up) (Down) iSO
A 129.54 132.46 19.29 132.30 134.16 19.39
B 120.89 120.58 15.13 121.88 121.45 15.17
C 115.63 19.55 15.05 118.68 112.11 14.98
D 19.55 14.52 11.01 17.82 17.82 11.01
E 15.83 15.84 0.57 13.13 13.17 1.18
F 126.33 126.57 18.33 121.53 128.70 18.18
G 13.17 13.13 1.18
H 17.81 17.81 11.01
I 118.71 112.09 14.98
J 121.90 121.47 15.19
K 132.11 134.11 19.37
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Table S6b. The calculatedNICS(0) andN | C SA£ valyes for(P, P)-2 and(P, M)-2.

(P, P)-2 (P, M)-2
Ring | NICS(Lkz | NICS(1kz | NICS(0) | NICS(1kz | NICS(Lyz | NICS(0)
(Up) (Down) iSO (Up) (Down) iSO
A 111.99 114.24 19.37 127.09 130.49 19.31
B 110.76 19.28 15.24 119.59 119.17 15.05
C 13.15 11.96 14.94 113.37 17.75 14.95
D 2.08 1.37 11.09 12.88 13.04 11.05
E 12.90 13.39 1.58 14.55 114.55 1.19
F 120.29 114.09 18.23 126.67 124.69 18.23
G 13.79 13.83 0.61 15.29 15.19 0.98
H 15.94 16.18 1.04 11.32 11.25 1.23
I 126.99 126.88 18.26 113.26 124.02 18.13
J 11.20 11.10 1.30
K 16.07 16.11 0.66
L 126.71 124.84 18.21
M 13.65 13.72 1.53
N 13.31 13.33 11.13
@) 113.71 18.01 14.94
P 119.69 119.34 15.01
Q 12751 | 13091 | 19.32
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Table S6¢. The calculatedNICS(0) andN | C SA£ valyes for(P)-3 and3Py.

(P)-3 3Py
Ring | NICS(1)z | NICS(L)z | NICS(0) | NICS(1)kz | NICS(1)z | NICS(0)
(Up) (Down) iSO (Up) (Down) ISO
A 111.96 114.05 19.35 126.37 130.95 19.40
B 110.87 19.22 15.22 114.56 114.56 12.92
C 13.26 11.85 14.99 130.95 126.36 19.40
D 1.92 151 11.02 14.04 14.04 1.36
E 13.66 13.88 1.20 12.74 12.74 0.99
F 120.39 114.34 18.29 126.07 116.19 18.32
G 13.28 13.23 0.88
H 16.07 16.06 1.01
I 126.90 127.24 18.31
J 16.14 16.51 0.86
K 13.45 13.36 0.58
L 115.26 123.35 19.54
M 17.63 18.11 11.99
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S7. X-Ray crystallography

The single crystals were grown Bipw diffusion of hexangHPLC grade)}o solution of (P,
P)-1and3Pyin DCM (HPLC grade)n a NMR tubeCrystallographic data have been deposited
with the Cambridge Crystallographic Data Centre as supplementary publicati@Cba
231562 and 2315653 These data can be obtained free of charge ftioen Cambridge

Crystallographic Data Centre wavw.ccdc.ac.uk/data.requesticif

(@)

Figure $9. ORTEP diagram ofa) (P, P)-1 and (b)3Py. Thermalellipsoids are shown at the

50% probability level. Hydrogen atoms are omitted for clarity.
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http://www.ccdc.ac.uk/data.request/cif

Table S7. Crystallographic table fqiP, P)-1 and3Py.

Data (P, P)-1 3Py

CCDC 2315653 2315652

Empirical formula Ce3HeoCls CroH7.Cl4

Formula weight (g-mét) 1270.01 1057.09

Temperature (K) 100.01(10) 100(2)

Radiation,| (A) Cuwka, 1.54184 Clka, 1.54184

Crystal system triclinic triclinic

Space group P1 P1

Unit cell dimensions

a(A) 14.6922(4) 14.16160(10)

b (A) 15.4658(4) 14.61250(10)

c(A) 16.5251(4) 15.92860(10)

a(®) 114.189(3) 66.4050(10)

b (°) 109.595(3) 76.5680(10)

g(°) 93.418(2) 74.1110(10)

Volume (&) 3140.90(17) 2876.94(4)

VA 2 2

Calculated density (Mg-H) 1.343 1.220

Absorption coefficient (mim) 2.862

F(000) 1320 1124

Theta range for collection 3.191 to 73.493° 3.057 to 75.002°

Reflections collected 31564 123212

Independent reflections 31564 11428

Minimum/maximum transmission 0.64500/1.00000 0.675/1.000

Refinement method Full-matrix leastsquareqd Full-matrix leastsquares
onF? onF?

Data/ parametergrestraints 31564/ 1648/ 235 11428/ 687/ 413

Goodnesf-fit on F? 1.052 1.072

Final R indices [I>8(1)]

R:1=0.0936,wR> = 0.2424

R1=0.0643wR> =0.1687

Rindices (all data)

R:=0.1143wR> = 0.2691

R:=0.0671wR>=0.1710

Maximum/minimum residual electro 0.831/710.807 1.170/71.228
density (e-A%)
Flack parameter 0.003(19)

For (P, P)-1. Structure was refined as two component twins. Solverdlecules

(dichloromethane) were fitted to idealized geometry. Two of these molecules showed positional
disordered. Atomic displacement parame{@&BPs) off all disordered atoms were restraint

with similarity restrain{SIMU), rigid-body restrainfRIGU) and isotropic restraiftSOR).

For 3Py. Two tertbutyl groups were rotationally disordered. The displacement parameters of
opposite atoms belonging to these groups were constrained to each other with EADP keyword.

Additionally, all ADPs were restraint with RIGU keyword in ShelXL input (‘enharrggd

bond' restraint for all bonds in the connectivity list), similarity restraint SIMU and their

parameters were restrained with ISOR keyword to approximate isotropic behavior.
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S8. NMR spectroscopy

Sila[7]helicene
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8.27
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9.20
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3_Cl

Figure S10. *H (blue) and*C NMR (red) peaks assigned to respective atomtiscussed molecules

29



09°0

£€€'9
mm.@wm

19/

769
P69\ -
9697 -
969

9L

€0
¢m> M
ce /- -
gcs/

0S4~ o
WAl
99/~
191"

8L
08°Z ||1M
mm.g

98'L

\u

Fooz

Feoz

Feoz|
00z

Fes1[

Froz

Feoz}

Feoz

8.0 79 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2

E €£9

2 mm.mx‘m._

w [E£9
@N.N!I.lln_

L.

=009

=00'C

€0°C
66T
=0T

60°¢C

€0'CL
%oo.N

_»NQN.

10

11

o/ ppm
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