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1. Quantum mechanical calculations.

DFTY? calculations were performed using Gaussian 09(A.02)° employing the hybrid B3LYP**
exchange-correlation functional with a split valence 6-31G*® basis set. All calculations
converged to a RMS error in the density matrix of < 10™ au. Zero-frequency (static)
hyperpolarizabilities [5(0)] were obtained using analytical derivatives.” Chromophores were
rotated into frame such that the z axis was aligned with the dipole axis and £, = .. Solvent-
dependant data was acquired using the default PCM method included in the Gaussian09 program

suite. Only a single conformer (all-E) was used for each hyperpolarizability calculation.

Fig. S1 Numbering of the carbon atoms in the conjugated bridge for chromophores 1-3.
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Table S1. Bond Lengths of the conjugated chain of Chromophores 1-3 Obtained by Full
Geometry Optimizations using 6-31G* Basis set as a Function of Solvent (Atom numbering in
Fig. S1).

C9_ ClO_

Compd. ~ Solvent Ci-C, CCs Cs-Ci CiCs Cs-Cs CeC; CrCy CoCo (. c
10 11

Vacuum 14467 13642 14368 13773 14261 13849 14126 13803 14114  1.3909
Dioxane 14421 13680 14321 13825 14199 13918 14052 13875 14032 1.3985
1 CHClI, 14380 13714 14277 13873 14143 13979 13991 13938 13965  1.4055
CH,Cl, 1.4354 1374 14249 13905 1.4108 14019 1.3954 1.3979 13925 1.4101
CH3CN 14323 13763 14216 13941 14068 14063 13914 14024 1.3881 1.4152

Vacuum 14468 13664 14356 13785 14249 13858 14118 13811 14106 1.3915
Dioxane 14413 13709 14301 1.3843 14180 1.3932 14039 13888 1.4019  1.3997
2 CHCI, 14364 13749 14251 13896 14119 13998 13974 13957 1.3948  1.4072
CH,Cl, 14332 13775 14219 13932 14080 14041 13934 14001 1.3905 1.4121
CH3CN 14296 13806 14181 13973 14038 14090 13891 14050 1.3860 1.4176

Vacuum 14504 13666 1.4360 1.3785 1.4249 13859 14117 13810 1.4106  1.3917
Dioxane 14425 13728 14286 1.3857 14165 13944 14027 13900 1.4008  1.4007
3 CHClI, 14365 13776 14229 13919 14097 14018 13956 13975 1.3932  1.4089
CH,Cl, 14327 13808 14190 13960 1.4054 14066 13913 14024 1.3885 1.4144
CH;CN 14283 13845 14147 14008 14006 14120 13866 1.4078 1.3837  1.4205
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2. 'H and *C NMR spectra
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Current Dats Parameters
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EXPNO 1
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Datea_ 20101123
Time 1%.58
INSTRUM spect
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D 32768
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DS 4]
SWH 3396.513 Hz
FIDRES 0.103653 H=
aQ 4.8238211 sec
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oW 147.210 usec
DE 6.00 usec
TE 298.0 K
Dl 1.00000000¢ sec
MCREST 0.00000000 sec
MOWRE 0.01500000 sec
—======= CHANMNEL fl ========
NUCY 1H
Pl 12.25 ugec
rLl -2.00 dB
S5F01 300.1015350 MH=z
FZ - Processing parameters
85I 32768
SF 300.1000087 MH=z
[m) T
55B QO
LE 0.00 Hz
GE 0
PC 1.00
—.__._-_ __ _ _ _w._ ..__..__.________..__“MA_
10 9 8 ppm
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[t} ul AR U s ™~ P L oo -
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- i - i g gl gl Rl el Sl S R T N s BT E i e ] PROCHO 1
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THESTRUM spect
FROBHD 5 mm BBO BB-1H
PULPROG zgpg3f]
™D 65536
SOLVENT CcDC13
NS 268
s 4
SWH 30030.029 Hz
. FIDRES 0458222 Hz
[o] aQ 1.0912410 se:
RG 20642.5
. o) 16.650 us
\ - DE 6.50 us:
4 I i TE ' 298.0 K
A D1 2.00000000 sa
D1l 0.03000000 se
pyvd] 1
=======z CHANNEL fl =-=====:
NUC1 13C
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PL1 6.00 dB
PLIW 19.9382515%0 W
srol 125.7492404 MH:
========x CHANNEL {2 ======:
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& UMW MD OO N SOMNUE MO O N DM
™ U QWA OO DO AW WD e S M IO NN OO AN O QD e e
Sa Hrmme st Sesr rfwen e addo musmaNeacoeEnennNReRsha s NAME JLD-CHO €13
L - W e e s O NN DD NN NN NN MO OO Ml =S OO w0 O EXPNO H
— A A A A A A A A A A A At A A A A9~ L I R U L T B I s I B B B B ﬂmgz.o u-
/\ f#ﬁ% _fffj /%\.Y..\\\WUVV\\L Date_ 20101129
! Time 15.23
THSTRUM spect
FROBHD 5 mm BBC BE-1H
FULFRCG | zgpa3l
TD 65536
SOLVENT cocli
Ng 411
DS 4
o SWH 30030,.029% Hz
T FIDRES 0.4582227 Hz
[3] AR 1.0912410 sec
. Riz 18390.4
‘ oW 16.650 uge
\ o LE 6.50 use
= O ™~ TR 298.0 K
- . ol 2.000000090 sec
: Cll 0.03000000 sec
oo 1
======== CHANMEL fl =======
WL 13ic
Fl 15.00 uee
FLL £.00 az
PLI1W 19.93825150 W
SFOL 125.7432404 MHz
======== CHANNEL fI =======
CPOPRG2Z waltzle
Nue2 1R
FCPD2 70.00 use
PL2 -2.00 4B
PL12 12.%6 4B
FL12 20.00 dB
SFO2 500.0480002 Mz
SI 32768
sF 125,.7366870 MH=z
WDW no
S5B 0
LB 0.00 Hz
GE i}
FC 1.490
L T T T T T T | 1 | | | 1
180 160 140 120 100 80 60 40 20 ppm
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[=] OB A0 A DN R N DEDM M E

= maranEangneRnERadnaRaRang SRArE SRS mamninm NAME - JLD-Chrmp Cl13
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NS NN Rttt
Time 16.07
INSTRUM spect
FROBHD 5 mm BEO EBB-1H
PULFROG zgpg3 ¢
™ 65536
SOLVENT COCl3
NS 204%
o8 4
SWH 30030.0259 H=z
FIDRES 0.458222 Hz
20 1.0912410 se:
RG 20642.5
oW 16.650 us.
DE 6.50 us:
TE 298.0 K
Dl 2.00000000 se
D11 0.03000000 se
TOO 1
======== CHAMNNEL fl ======:
NUCl 13C
Fl 15.00 ue:
PL1 65.00 ae
BL1W 1%.93825150 W
SFol 125.7492404 MH
======== HANNEL {2 ======.
CPDPRG2 walezlb
NuC2 1H
PCPD2 7¢.00 us
FL2 ~2.00 4B
pL12 ’ 12.%6 dB
PL13 20.00 dB
SFQ2 500.0480002 MH
81 12768
SF 125.7366833 MH
WDW no
SEB Q
LB ‘0.00 H2
GB 1]
BC 1.40
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5193767554310999937555332143211 L L L roroe o oa
A A A A A1t AAA A" W A=A A A A A A A A A A 0._9 w [Epls s e B B B s B B I B B B |
[ Date_ 20191203
CsSsssmmiei” [N\ B
INSTRUM spect
FRCBHD 5 mm BBO BB-1H
FULPROG zgpgiQ
™ 85536
SOLVENT CcoC1d
NS 1555
D3 4
z 3z sWH 30030.029 *
© . FIDRES 0.458222 &
= AQ 1.0812410 =
T RG 2DE42 .5
oW 16.650
DE 6.50 v
TE 288.0 ¢
Dl 2.00000000 =
D11 0.03000000 =
iy nlnd 1
“ ======== CHAMNNEL fl =====
s NUCl 13c
u Pi 15.00 1
3 PL1 6.00 ¢
o PL1W 19.93825150 v
SFO1 125.7492404 3
mrmmmm—= CHAMNNEL f2 =====
CPOPRRGZ waltzlé
NOC2 1"
PCPDE 70.00
/J FLZ -2.00 ¢
o \D FL12 12.96 ¢
\ FI13 20.00 ¢
n SFO2 © 500.0480002 B
@\X ST 32768
: . SF 125,7366861 »
WD no
L858 0
LB 0.00 1
GB ]
BC 1.40
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