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Hyper Rayleigh scattering measurements and calculation of first hyperpolarizability.
(i) Calibration of solvent

It was done by internal reference method (IRM), wherein the dynamic hyperpolarizability of
dichloromethane (DCM) was determined by measuring it against MeOH, a known reference

(equation 1).!

IZw,DCM NDCM

Ny 2+ 2
((nMeZOH+ 2)) < Blirs > meon
DCM (1)

<Burs > pcm = (

IZw,MeOH NMeOH

(ii) Calibration of polarization sensitivity

For the accuracy of polarization sensitive measurements such as depolarization ratio, the
polarization sensitivity (equation 2) of the grating and spectrometer for horizontally and
vertically polarized light was taken into account. Thus, a spectrum of a white light source was
recorded with a wire grid analyzer at both the horizontal and vertical position in front of the

entrance slit of the spectrometer.
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(iii) HRS measurements

Based on absorption and fluorescence emission of the compounds, concentrations (104-10-°M)
were chosen considering the trade-off between resonance enhancement and self-absorption at the
second-harmonic wavelength. A concentration series (5 concentrations + solvent) was made in-
situ with the following dilution factors: 1,0.67,0.5,0.33 and 0.25 to give a broad range. 10 spectra
were recorded for each concentration. These spectra were corrected for multiphoton fluorescence
using a polynomial function. The ‘fluorescence-free’ spectrum was then fitted to a Gaussian
function. Since 10 measurements were made at each concentration, the standard deviation on the

Gaussian areas was taken as the error:



3)

Subsequently,l 20, normalized for the integration time were plotted as a function of the
concentration. By performing a linear regression through the data points, we obtained a slope and
intercept, where the intercept corresponded to the HRS intensity of the solvent. For the
calculation of the error, we used a weighted fit where the weight of each data point was

considered.

The hyperpolarizabilities were calculated using the internal reference method. For a two-

component system, where solvent and solute both contribute to the HRS intensity,
Iyw=G(Ny < Byps> o+ N, < Byps> )¢
2w s HRS ~ s x HRS 7 x)'w (4)

with Ny and N, the number densities of the solvent and the solute respectively. The unknown
2
hyperpolarizability of the solute ( <Phugs> x) was calculated by using the known value of the
< B ae> . . .
solvent ( HRS ~ s). By measuring “2@ as a function of concentration, <Bprs™>y could be

GN < Byas>

extracted by rewriting equation 4. By taking s as the intercept of the latter linear

2
concentration dependence towardsIZw, and G <PByrs> x as the slope, yields the equation 5:

< B> =< o> | S0P
HRS ©~ x — HRS ~ s intercept s (5)

To determine the error on < Brrs > x, standard error propagation rules were applied:

a(

1

intercept

- 1
<PBurs> ) =< Burs > /Ns 4( slope )((—)z(gslope)z + (_

intercept

(6)

slope

intercept:
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Figure S1. '"H NMR spectrum (500 MHz, CDCls) of 2.
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Figure S2. 3C NMR spectrum (500 MHz, CDCI;) of 2.
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Figure S4. HRMS spectrum of 2.

—8.17
—1779

7.25

5 08 2
T

JJ

r0.18

r0.17

r0.16

r0.15

r0.14

r0.13

r0.12

r0.11

r0.10

r0.09

r0.08

r0.07

r0.06

0.05

r0.04

r0.03

r0.02

r0.01

r0.00

r-0.01

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

Figure S5. 'H NMR spectrum (500 MHz, CDCl;) of 3.
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Figure S6. 3C NMR spectrum (500 MHz, CDCls) of 3.
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Figure S7. IR spectrum of 3.
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Figure S9. 'H NMR spectrum (500 MHz, CDCl5) of 4.
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Figure S10. 3C NMR spectrum (500 MHz, CDCI;) of 4.

o | LY M o 77
'Q:ﬁ,ful'% ‘w\'\“‘ 21;j.fw\!}r'fse;\‘1'ﬂwn it

- ¥

i M f

D_ 1

[va]

o | W, 3389.5:72.160 w1 | S ( ‘ﬂsw. 72.578

2 e (r,r \}iaez 1,70.214 ¥ |
£ 7 T\ 31489, 84,900 f | - '
= L;;lp/'«ru'\_d\,glfa/zez.ssa | \ rJ

3101.1; 62,899 J X ;
: 1825 1) s8.028

50 | ~£2639.0; 61.310 v {wam pe2s |

= L

gﬂsse.«?f 37.123 477|1: 4095
L 745.5;183.323
J

1 W
1 ! 1312.0; 20 868

T LI AL SN SO Ey N A N S ey S A S R Ry R B N R e U N B S R N B R T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm-1)

wa ﬂf;"u w

1
z7 z-T

Figure S11. IR spectrum of 4.
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Figure S13. '"H NMR spectrum (500 MHz, CDCl;) of 5.
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Figure S14. 3C NMR spectrum (500 MHz, CDCl;) of 5.
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Figure S15. IR spectrum of 5.
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Figure S16. HRMS spectrum of 5.
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Figure S18

. BC NMR spectrum (500 MHz, CDC]5) of 6.
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Figure S19. IR spectrum of 6.
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Figure S20. HRMS spectrum of 6.
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Figure S21. '"H NMR spectrum (500 MHz, CDC]l;) of 7.
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Figure S22. 3C NMR spectrum (500 MHz, CDCl;) of 7.
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Figure S24. HRMS spectrum of 7.
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Figure S26. 3C NMR spectrum (500 MHz, CDCI;) of 8.
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Figure S30. UV-visible absorption spectra of 1-8 in solvents of different polarity (1 x 10-* M).
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peak; Black: experimental and Green: fitted peak) by using Origin Pro 8.5.
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Figure S40. UV-visible absorption spectrum of 1-8 upon subsequential addition of nitronium

tetrafluoroborate in dichloromethane at 1 x 10-* M.
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