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NMR assignments

The assignments of 'H and *C resonances of the compounds P1-P4 were
performed by the combined analysis of the respective 1D and 2D COSY, H-*C HSQC
and *H-13C HMBC spectra. While multiplicity of all *H signals as well as the respective
'H-H scalar coupling constants and the COSY correlations are in agreement with
aromatic and aliphatic *H spin systems, the assignment of the carbon resonances was
accessed by analysis of the HSQC and HMBC contour maps (see Tables S1 to S4 and
Figures S1 to S36).
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Table S1. 'H and 3C NMR data of P1 in CDClz at 303 K

(*H and *3C data recorded at 400 and 100 MHz, respectively)

Index | 5®C/ppm | S*H(m)/ppm? "J/Hz" COSY (n)*¢ | HMBC (n)>®
2 91.4 - - - 9/9°(2)
3 69.4 5.13 (s) - - 9/9°(3)
4 160.6 - - - 2°(3), 5°(4,w)
3 4
Jus-e 8.3, "Jushr 1.2, | 6(3), 7(4w), | 6(2), 7(3), 8(4),
3 3
Jns-ve 8.3, “Jner77.0, | 5(3), 7(3),
6 128.6 7.71 (ddd) 12 8(0w) 5(2), 7(2), 8(3)
3 3
Jne-n7 7.0, “Jn7-ne 8.3, | 6(3), 8(3),
7 125.4 7.55 (ddd) A 5(4w) 8(2w), 5(3)
3 7
Jhr-re 8.3, “Jne-ns 1.2, | 7(3), 6(4w), | 7(2), 6(3), 5(4),
8 123.4 8.11 (ddd) 535115 0.8 5(5w) 3(5w)
9/9° | 22.3/27.4 | 1.73 (5)/1.58 (s) - 9°(4)/9(4) 303), %((g,))/3(3),
3a 102.7 - - - 3(2)
3b 143.2 - - - 3(3)
4a 130.1 - - - 5(3), 3(4w), 8(4w)
- . i 5(2), 6(3), 8(3),
4b 126.6 3(5w)

] . ] 8(2w), 5(3), 7(3),
8b 155.5 - - - 3(3), 8(3), 5(4w)
, i ) 3 3°(3), 5°(3),

1 1111 OH(3w), 4’ (4w)
3 R R 4 R R
2’ 126.5 8.06 (ddd) | V12 79 ?“2 Wl )o@ | 30),40)
Juz-ns 0.4
3 o 3 , ,
3 119.7 7.03 (ddd) Iz R J7'?' J‘f iH“ 73 2°(3), 4’(3) 5°(3)
H3’-H5 .
3 3 ) )
, Juznge 7.3, “Jua-ns 8.3, 3°(3), 5°(3), ) ,
4 132.7 7.42 (ddd) e 1.7 2°(4) 37(2,2°(3)
3 4 B 5
, Juar-ns 8.3, “Jmz-ms 1.1, , 4°(2),3°(3),

o s | 75 (ddd) “Jipns 0.4 YO | oHE), 27(4w),
s 5’(2w), OH(2w),
6 1577 - = - 27(3)’ 45(3)’ 3’(4W)

OH - 11.38 (s) - - -

a —m = multiplicity; b — n = number of chemical bonds; ¢ — “w” means week intensity

correlation
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Table S2. 'H and 13C NMR data of P2 in CDCls at 303 K

(*H and **C data recorded at 400 and 100 MHz, respectively)

Index S513Clppm SH(m)/ppm? nJ/Hz" COSY (n)bc HMBC (n)>¢
3(2w), 9(2), 9°(2),

2 919 Striazole(4W)
3 68.1 6.47 (5) Siiazole(4W) 9(3), 9°(3), Suiazole(3)
4 160.9 - - - 2°(3), 5%
5 122.6 8.48 (ddd) SJHS-HG 83, 4JH5-H7 12, 5JH5-H8 0.8 6(3), 7(4W), 8(5W) 7(3), 8(4W)
6 129.1 7.78 (ddd) 3JH5-H6 83, 3JH6-H7 70, 4\]Hg.Hg 1.2 5(3), 7(3), 8(4W) 5(2W), 7(2W), 8(3)
7 125.8 7.62 (ddd) 3JH6-H7 70, 3JH7-H8 83, 4JH5-H7 1.2 6(3), 8(3), 5(4W) 8(2W), 5(3)

8 1235 8.19 (ddd) 3JH7-H8 83, 4JH6-H8 12, 5JH5-H8 0.8 7(3), 6(4W), 5(5W) 7(2W), 6(3), 5(4W), 3(5W)
9/9° 21.1/27.3 1.10-1.33 (M)/1.76 (5) - 9°(4)/9(4) 3(3), 9°(3)/3(3), 9(3)
3a 101.3 - - 3(2), 8(4w), 7(5w),
3b 142.6 3(3), 5(4w), 6(5w)
4a 130.6 5(3), 3(4w), 8(4w)

5(2), 6(3), 8(3), 7(4w),
4b 126.9 3(5w)
8(2w), 5(3), 7(3), 3(4w),
8a 119.1 6(4w)
8b 156.1 3(3), 8(3), 5(4w)
, 3°(3), 5°(3), OH(3w),
1 110.7 )
3 s R 4 s s 5 N R
2 126.6 7.87 (ddd) s 7.9, J*g ;1”“ L7, hzvs 3°(3), 4°(4), 5°(5w) 3°(2), 4°(3)
3 s R 3 s s 4 R R
3 1197 6.9 (ddd) Iz 18, Ve 12w | :3), 413, 574) 5°G)
3 s R 3 s s 4 N R
4 132.9 7.39 (ddd) Jzha 7.2, J”f%”-* 8.3, s 3°(3), 5°(3), 2°(4) 3°(2), 2°(3), OH(4w)
EN 4 0s e 57 s ies 5 5
5 117.2 7.11 (ddd) Juwais 83 s L s | p3) 304 25w | H O §(‘(‘fv)3 OH(3),
, 5°(2), OH(2w), 2°(3),
6 157.7 2(3), 3 (4w)
OH 11.31 (s) 4(5w) -
Siazole(2), 17°(2), 27°(3
41riazole 148.8 tnazolei’()é) 3243/:,) ( )9
51riazole 119.9 6.81 (S) 3(4W), 1”(4) 3(3)’ 159(3)
27(2),2°(2),3”(3
1 25.7 253-2.68 (m) 27°(3), Suiazote(4) @: 3((5 V)v,) Bw),
27 29.249 1.55 (quint) 33t 7.4, 3 1.4 17°(3),3°(3) 17(2),3°(2)
37 29.249 1.10-1.33 (m) - 2°(3) 2°(2),4(2),
2,,’ ; 29.1,29.3, 29.46,
g g | 29.55,29.58, 1.10-1.33 (m)
oo | 2061 29.64¢ f
11 31.9 1.10-1.33 (m) 137(3)
127 22.7 1.10-1.33 (m) - 137(2)
13 14.1 0.87 (1) 33h1213 7.0 127(3) 127(2)

a — m = multiplicity; b — n = number of chemical bonds; ¢ — “w” means week intensity

correlation; d — two resonances with identical chemical shift, as confirmed by HSQC

analysis; e — these resonances are related to the seven indicated *C nuclei, however it

was not possible to assign them unequivocally; f — some of the chemical shifts were

indicated with two decimals in order to differentiate nuclei with very similar resonance

frequencies.
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Table S3. 'H and *C NMR data of P3 in CDCls at 303 K
(*H and *3C data recorded at 400 and 100 MHz, respectively)

Index S3C/ppm S'H (m)/ppm? "J/Hz COSY (n)°* HMBC (n)"*

2 755 - - - 3(2), 10/10°(2), 4(3)
3 3L7 2.01 (1) Jnari 6.6 43) 4(2), 10/10°(3)

4 175 3.14 (1) Izt 6.6 33) 3(2), 10/10°(4w)
5 160.4 - - - 23)

6 1216 8.30 (dd) Jnorrr 8.3, “Inors L1 7(3) 8(3)

7 127.1° 7.60 (ddd) Jnoerr 6.9, Jnizre 8.3, Jpwrr 1.2 6(3), 8(3) 9(3)

8 124.9 7.44-7.53 (m) - 7(3),93) 6(3)

9 122.8 8.30 (dd) et 8.3, , e L1 8(3) 7(3)

10/10° 26.8 1.49 (5) - 3(3), 107/3(3), 103)

4a 1017 - - 4(2), 3(3)
b 146.5 - 4(3)
5a 1275 - 6(3), 4(4.w)
5b 1244 - 7(3), 9(3)
% 124.2 - 6(3), 8(3), 4(4w)
9% 148.4 - 4(3),9Q3)
r 112.1 - - - £ (4w)
2’ 123.8 8.23 (d) Vs 2.4 () 23)
) 2(2),4(2),37(4),
3 140.4 - 5°(4)
& 132.1 7.70 (d) iy 2.4 2°(4) 23)
5 137.9 - - - 22),374),5°A)
3 154.4 - - 2(3),4°(3)
OH - 12.20 () -
1 132.7 - - 272,67 Q2)
37(2),673),
27/6” 126.9 7.66-7.69 (m) 37(3)/5”(3) 47(3)/5”(w), 2”°(3),
4”(3)

37/57 128.9 7.44-7.53 (m) 2@ye3) |2 W 53,,((33))/ 47w
4 1271° - 27(3),6”0),
1 130.6 - 27°(2),67(2)

37°(2),6°°(3),
2°/67 1295 7.72-7.76 (m) 30@EYSGB) | 47B)5 W), 27°(3),
4£73)
3/507 128.2 7.44-7.53 (m) 2°(3)/67°(3) 24,,,((22“3;;53,,,((33))/
1 1274 - 27°(3),67°3)

a — m = multiplicity; b — n = number of chemical bonds; ¢ — “w” means week intensity

correlation; d — two resonances with identical chemical shift, as confirmed by HSQC

analysis.

S5




Table S4. 'H and 3C NMR data of P4 in CDCls at 303 K
(*H and *3C data recorded at 400 and 100 MHz, respectively)

Index SClppm S*H (m)/ppm? "J/Hz ® COSY (n)°¢ HMBC (n)°*

2 755 - - - 302), 10/10°2), 403)

3 3L7 2.00 () v 6.4 76 4(2), 10/10°G3)

4 175 3.13 (1) Jrsora 6.4 303) 32, 10/10°(4)

5 160.6 - - - 23)

B 1216 828 (d) TJrnrn 86 G) 83)

7 127.0 7.557.63 (m) - 63),.8Q) 90B)

8 1248 7.447.52 (m) - 7(3),93) 603)

9 1228 8.28 (d) Jrara 86 83) 70)
10/10° 268 148 (5) - 3(3), 10°/3(3), 1003)

4a 10L7 - - 4(2),33)

2b 1464 - 43)

5a 1275 - 6(3), 4(4.)

5b 1244 - 7(3),90)

% 124.1 - 63), 8(3), 4(aw)

9 148.3 - 43),903)

r 1119 - - - £ (dw)

> 122.9 812 (d) Vo 18 7@ 20)

, 2°(2),4(2),37(4),

3 133.1 - <0

7 1316 7.557.63 (m) 0) 20)

5 1303 - - T2.374), 5@

& 153.9 - - 23.40)

OH - 12119 -

1 1324 _ - 772.6°Q)
2°/6” 127.9 7.55-7.63 (m) 37(3)/57°(3) g (3\3)62((33))/
375 1143 699 (d) Uiy 8.7 s g 8.7 2oy | 2RO

» 37(2w), 57(2w), 2°(3),

4 159.0 - O )

7 554 385 (9)

2°(2),67°(2),3°(3),

1 130.1 - G

aaaaaa 3‘JH2”’-H3”’8'4/ EEE) EXT) EEE) EEE)
2706 130.6 7.67 (d) s B4 3 3)53) 6 (3)27°(3)
CR—yY T7Q) 5T G; 4 Q);
999 /5999 H2*-H3 O« EEY) EXT) 5 ) )
35 113.7 7.03 (d) s O 27(3)/67°(3) o
37°(2w),5 7 (2w),
! 1091 ] 27367 (3. 77(3)
7 554 3879

a —m = multiplicity; b —n = number of chemical bonds; ¢ — “w” means week intensity

correlation.
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NMR spectra

Compound 2 (nor-lapachol)
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Figure S1. *H NMR spectrum of compound 2 at 400 MHz in CDClI3 (303 K).
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Figure S2. 3C NMR spectrum of compound 2 at 100 MHz in CDCls (303 K).
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Compound 3
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Figure S3. 'H NMR spectrum of compound 3 at 400 MHz in CDClIs (303 K).
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Figure S4. 13C NMR spectrum of compound 3 at 100 MHz in CDCls (303 K).
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Compound 4 (B-lapachone)
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Figure S5. 'H NMR spectrum of compound 4 at 400 MHz in CDClI3 (303 K).
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Figure S6. 13C NMR spectrum of compound 4 at 100 MHz in CDCls (303 K).
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lodinated Oxazole (Compound 5)
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Figure S8. APT spectrum of compound 5 at 100 MHz in CDCls (303 K).
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Compound P1
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Figure S9. *H NMR spectrum of P1 at 400 MHz in CDClIs (303 K).
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Figure S10. *H NMR spectrum of P1 at 400 MHz in CDCls (303 K). Lorentz-Gauss
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Figure S11. APT spectrum of P1 at 100 MHz in CDCls (303 K).
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Figure S12. Expanded APT spectrum of P1 at 100 MHz in CDCls (303 K).
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the correlations between aromatic *H resonances.
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Compound P2
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Figure S17. 'HNMR spectrum of P2 at 400 MHz in CDClI3 (303 K).
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Figure S18.'H NMR spectrum of P2 at 400 MHz in CDCls (303 K).Lorentz-Gauss
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Figure S20. Expanded (A) 3C NMR and (B) DEPT-135 spectra of P2 at 100 MHz in
CDCls (303 K).
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in black represent peaks with positive phase (CHs and CH correlations) whereas the

correlation in red indicates negative intensities (CH: correlations).
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Figure S27. *H NMR spectrum of P3 at 400 MHz in CDCls (303 K).Lorentz-Gauss
transformation (Ib = -0.5, gb = 50 %).

mmmmm
nnnnn

\ \\\\\h\\\\\%%/ | N

—160.422
——31.683
0.000

—26.756
—17.476

TR | L

Il *
I

1&0 1%0 1t|10 1:|$0 150 11|0 1(IJD 920 80 70 60 50 40 30 20 10 ppm
Figure S28. (A) *C NMR and (B) DEPT-135 spectra of P3 at 100 MHz in CDCls (303
K).

S20



n = @ o o m T oo o © o w — ™
™ - n o w ™ N e 0 oo T o
=~ - " wn ® & we oo @ < = @ @ ©
o o o o © ® e - - = o —
™ el Ll o ] a TR o~ oo o kN o
— — ~ pa — — S e S R | - P R S | — —

A

ﬁ [
»,/JNL._M,L.W._,_J‘ b S

n

"L,NJU"L_J‘"‘ ,LWHW”JNWJULL,JWWQM

) I

132 131 130 129 128 127 126 125 124 123 122 ppm
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Figure S30. COSY spectrum of P3 at 400 MHz in CDCls (303 K).
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the correlations between aromatic *H resonances.
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Figure S39. Expanded (A) *3C NMR and (B) DEPT-135 spectra of P4 at 100 MHz in
CDCls (303 K).
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Figure S40. COSY spectrum of P4 at 400 MHz in CDCls (303 K).
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Figure S41. Expanded COSY spectrum of P4 at 400 MHz in CDClIs (303 K) showing

the correlations between aromatic *H resonances.
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Figure S42. *H-3C HSQC spectrum of P4 at 400 MHz in CDClIs (303 K). Correlations
in black represent peaks with positive phase (CHs and CH correlations) whereas the

correlation in red indicates negative intensities (CH: correlations).
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HRMS spectra
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Figure S46. Expanded HRMS of P1.
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Figure S47. HRMS of P2.
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Figure S48. Expanded HRMS of P2,

S30



Compound P3

Intens. | 1 +MS, 16.6-19.2min #994-1152
x104 x
498.2063
3
24
14 2+
149.0239
1+
422.1780
74.0589
288.9219
o Lot R Y VI T TR T - Lv VI § Jh et -
T T T T T T T T T T
100 200 300 400 500 600 700 800 900 mz

Figure S49. HRMS of P3.

Intens‘i_ 1+ +MS, 16.6-19.2min #994-1152
x10 498.2063
34
24
1+
499.2095
14
1+
500.2123
497.1985
o — S\ ) o —_ —
T T T T 7 7
494 496 498 500 502 504 m'z

Figure S50. Expanded HRMS of P3.
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Photophysical Analyses

Absorption spectra were obtained on a Varian Cary 100 spectrophotometer at
room temperature in the solvents described below. Steady state fluorescence spectra were
obtained on a Varian Cary Eclipse spectrofluorimeter with a xenon arc lamp as the light
source while using an excitation wavelength (Aexc) corresponding to a higher absorption
band. In all experiments, a quartz cuvette was employed with a 1 cm optical path length.
The absorbance and fluorescence emission for all of the compounds in seven different
solvents with distinct polarities (ethyl acetate, acetonitrile, dichloromethane, hexane,
toluene, methanol and dimethyl sulfoxide) were measured.

Studies on solvatochromism for each component tested, and for each solvent
tested, a dichloromethane solution of the initial concentration of 5.00 x 10° mol L™ was
prepared. From P1 and P2 solution an aliquot of 1 mL was moved into a 10.0 mL
volumetric flask. From P3 and P4 solution an aliquot of 0.10 mL was moved into a 10.0
mL. After the dichloromethane had completely evaporated, the volume of the balloon was
completed with one of the tested solvents. For each sample in different solvents, the
absorption and emission spectra were recorded.

Molar absorption and emission coefficients (¢) were obtained in dichloromethane.
The absorbance of five solutions of known concentrations of P1, P2, P3 and P4 were
obtained and plotted against the respective concentration, and ¢ was calculated from the
slope of the regression analyses of the plotted data.

The respective calibration curves were built up for each molecule studied by
absorption and emission spectroscopies. For P1 and P2 solutions with 1.0; 2.0; 3.0; 4.0
and 5.0x10° mol L™ concentrations were prepared. For P3 and P4, the following
concentrations were prepared: 1.0; 2.0; 3.0; 4.0 and 5.0x10° mol L.

Quantum yields of P1 and P2 were obtained by a comparative method* using 500
x 10° mol L quinine sulfate in 0.1 mol L and H2SO0s (aq) as standard? (¢ = 0.54%).
Fluorescein 500 x 10®mol L in 0.1 mol L™ of NaOH (aq) was used as standard (¢ =
0.79) for recorded quantum yields of P3 e P4.4

The emission spectra from four samples of each fluorophore (absorbance between
0.17 and 0.015 at the excitation wavelength) were obtained. The results were plotted with
the integrated fluorescence intensity vs. absorbance to obtain the slope of the curve. A
curve was obtained for each tested compound as well as for the standard. The quantum

yield of the tested compound (®x) was calculated using the following formula, where ®st
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is the quantum yield of the standard, mxand mstare the slopes for the test compound and

standard compound, respectively, and nx and nst are the refractive indexes of the solvents.
2
m, || n
Dy =Dy { . }{_X} 1)
mSt nSt

Photophysical properties of the P1, P2, P3 and P4 were studied in seven different

solvents, which varied in polarity and were either protic or aprotic: ethyl acetate, hexane,
dichloromethane, acetonitrile, dimethyl sulfoxide, methanol and toluene. The four studied
compounds, regardless of the solvent, showed strong absorptions in the ultraviolet (300-
400 nm) as well as strong fluorescent emissions, which are visible to the naked eye, in
the blue region (400-500 nm) for P1 and P2; and green-yellow region (500-600 nm) for
P3 and P4.
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Figure S53. UV-Vis spectra (left) and emission spectra (right) of (a) P1, (b) P2, (c) P3
and (d) P4 in different solvents.
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Figure S55. Emission spectra (left) and calibration curve (right) obtained for (a) P1, (b)

P2, (c) P3 and (d) P4.
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Computational details

The oxazoles derivatives were fully optimized using the density functional theory

as implemented in Gaussian 09 series of programs.® The generalized gradient

approximation for the exchange/correlation (XC) functional due to Perdew, Burke and

Ernzerhof (PBEPBE)®’ where used in combination with the Dunning’s double zeta

cc_pVDZ basis sets.® Frequency analyses were performed in the harmonic approach for

all studied molecules. Real frequencies assure that a minimum in the potential energy

surface was found. The optimized geometries of the ground (So) and first excited (S1)

states were employed for the single point TD-DFT calculations. The polarizable

continuum model (PCM)® where included to include the implicit solvent effects. The

dielectric constant of DMSO (¢ = 46.826) was used.

Table SS. Calculated properties of the different compounds in the ground and first excited

states. The geometries were fully optimized at the PBEPBE/cc-pVDZ level of theory.

Absortion/
Compounds XC State | w(D) | HOMO(eV) | LUMO(eV) | Emission
(nm)
So 2.10 -4.7840 -2.3243 433.09
Pl PBEPBE Si 2.94 -4.6253 -2.4678 491.83
So 1.70 -4.8798 -2.3946 425.52
P2 PBEPBE Si 2.89 -4.7233 -2.5565 488.89
So 2.52 -4.6478 -2.2144 456.47
P3 PBEPBE Si 7.06 -4.5280 -2.3772 525.43
So 2.74 -4.4242 -2.0861 477.66
P4 PBEPBE Si 4.92 -4.264 -2.2705 554.40
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Cartesian coordinates for the calculated structures at the ground state.

Center
Number
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SCF Done: E(RPBE-PBE) = -1253.16040298 a.u. after 1 cycles

Atomic
Number

OO0 000000000D00000000000O0000000000VWXO~NOOUR~MWNE

Compound P1 - PBEPBE/cc-pVDZ at DMSO.

Convg = 0.4222D-07 1 Fock formations.
S**2 =0.0000 -V/T = 2.0063

Standard orientation:

Atomic

Type

Y

Coordinates (Angstroms)

Z

[e2ecle)NerlerNe)NerNeriep]

0
0
0
0
0
0
0
0
0

-0.159949
-1.544652
1.440940
2.465145
2.248669
0.886283
2.038032
3.560346
3.707207
0.659906
1.730645
3.066929
3.321709
3.922525
4.510563
1.809618
0.728050
-0.242087
-4.061207
4.352357
3.902691
1.540703
-0.375122
-6.510031
-7.232509
-5.516360
-3.077217
-3.048093
3.876127
4.949461
3.221462
5.549290
4.453320

-3.842394
-3.423356
-4.401292
-5.769357
-6.160814
-5.200393
-2.027491
-1.052077

0.131469

-1.543102
-0.193433
0.851094
0.505513
-0.834246
-1.865980
0.176978
-0.799610
-0.103300

1.259515
1.405065
-0.605522
0.330852
1.742284
2.229304
-1.983996
-1.657098
-0.215949
3.623450
4.504175
4.026598
2.667881
-1.753445
-2.439274
-2.759131
-3.355324
-3.956665
2.153416
2.288050
4.735167
5.580800
3.992458
1.315892
-1.080873
-2.915895
-2.331066
2.193470
-2.808477
-1.375548
-1.159519
-2.097743
-3.519298

0.009787
-0.000851
0.200272
0.070605
-0.079333
-0.112855
0.269481
0.469279
0.096608
-0.265841
-0.380204
-0.344535
-0.195924
1.951882
-0.423480
-0.995106
-1.066312
-1.256929
-0.015927
-0.166448
-0.433549
-0.498323
-0.292007
0.061090
0.229260
0.339345
0.283829
-0.037696
2.286948
2.117891
2.571358
-0.251093
-0.187349

0.244071
0.152958
0.081653
0.114070
0.207609
0.270901
0.123908
0.227426
0.154488
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43
44

Center
Number

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

RPRRPRPRRPRRPRRPRRPRPRPREPREPRPRPOODNDODODDODDDDODMOEO DD

0
0

SCF Done: E(RPBE-PBE) = -1840.86456480 a.u. after 1 cycles

Atomic
Number

cfoNoRoloNololoRoloNoRoloNoNoloRoloNoRoloRoRoloRoloNoReoNoRNoNe I Sl RN ooy ROV S I o

4.254568 -2.303666 -1.490066
1.662773 -2.583704 1.123581

Compound P2 — PBEPBE/cc-pVDZ at DMSO.

Convg = 0.8068D-07 1 Fock formations.
S**2 =0.0000 -V/T = 2.0069

Standard orientation:

Atomic

Type

Y

Coordinates (Angstroms)

z

DOOODHOTOOOO OO
[cNeNoNoNoNoNoNoNe)

-5.492441
-3.868894
-3.191069
-3.332050
-5.913073
-5.514148
-4.418221
-2.363461
-1.670921
-0.880857
-0.773900
-1.448552
-2.252132
-2.887334
-3.033414
-6.754520
-5.031314
-7.137809
-7.770695
-6.875809
-5.355756
-1.371383
-0.153401
-0.347462
-1.767027
-3.406363
-6.532178
-7.583767
-7.082934
-5.862112
-4.680847

-6.750925
-5.883964
-5.370836
-5.746207
-6.593585
-7.099525
-4.508515
-4.171741
-4.650839

-0.734159
-0.266673
1.083959
1.907436
1.420982
0.096350
1.510268
0.649686
-0.667847

-1.090782
2.726870
2.571499
1.316532

-2.375705

-2.843041

-1.811846
3.568369
3.313609
4.301641
5.565865
5.839777
4.853706
5.156271

-2.302482

-2.720441

-4.277427

-1.760614

-0.272323
2.068948
2.933607
6.821286
6.349511
4.093864
2.322323
4.329658

-3.095643

-3.318823

-1.665166

-4.919435

-4.658571

0.683191

0.579663
-0.548671
-1.116755

0.551433
-0.808297
-1.290288
-1.187572
-2.396375
-2.986627
-2.369362
-1.175059
-0.563244
0.587942
-1.243315
-1.693354
-0.665611

2.754079

4.664096
4.784682
3.002274
-0.686377
-2.828323
-3.924245
-2.860745
0.864769
-2.711941
-1.270407
-1.773840
-0.315678
-1.644094

2.816436
1.791127
1.856973
2.952160
3.942284
3.875431
0.796683
-0.256727
-0.345605
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

PRPRPRPRPORRPRORPRRPRORRFPORRPRORRPRORRPRORRPRORRPRORRPRORPRRPROORRPORPROONNRRE

eNeoNoloNoNoloNoNooNoNoloNololololoNoNololoNoNoNoNoNoNoNoNoNololoNoloNoNoNoNoNoNoNoNoNoNoNeNe]

-4.197675
-4.584715
-2.487510
-1.272602
-1.023399
-2.156427
-2.396069
0.298168
0.182722
0.599704
1.411092
2.769820
1.498789
1.104884
3.879974
2.670892
3.066270
5.240468
3.982834
3.574927
6.348583
5.137098
5.545733
7.708209
6.456018
6.038471
8.814492
7.600769
8.018895
10.173602
8.924230
8.501172
11.278454
10.063682
10.487498
12.637418
11.389071
10.963028
13.741608
12.527412
12.954452
15.093968
13.850195
13.423203
15.871274
15.024476
15.454742

-4.351533
-1.564001
-2.852554
-3.252816
-2.969135
-2.357481
-1.966854
-3.259077
-3.216192
-4.298970
-2.291200
-2.591873
-2.335459
-1.249321
-1.633618
-2.550594
-3.638782
-1.915442
-1.682962
-0.586769
-0.956524
-1.862849
-2.962971
-1.227113
-1.014226
0.091136
-0.267008
-1.167662
-2.274880
-0.531404
-0.329121
0.780767
0.430043
-0.468878
-1.579036
0.169049
0.366448
1.477585
1.131955
0.232238
-0.878115
0.862037
1.068034
2.177471
1.573049
0.953285
-0.164208

0.058101
-2.355802
-2.359931
-2.047433
-0.723923
-0.197185

0.794777
-0.078058

1.024614
-0.328176
-0.524755

0.115868
-1.632764
-0.282006
-0.331207

1.224683
-0.122817

0.317041
-1.439333
-0.102852
-0.133915

1.425111

0.091884

0.520916
-1.241364
0.084308

0.067957

1.628310

0.304124

0.726384
-1.039067
0.281081
0.272881
1.833380
0.513507

0.932420
-0.834019

0.484221

0.479565

2.039597
0.720647
1.144810

-0.626593

0.691581

0.798490

2.249488
0.921053
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Center
Number

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

PFRPFRPOFRPFRPFRPPFPFPPFPORPRORPRPFPRPPOOOD0COOOOOODODOOOOOOOOOKONO®

SCF Done: E(RPBE-PBE) = -1590.53030826 a.u. after 1 cycles

Atomic
Number

cfololoNoRoloNoNoloRoNoRoRololoRoloRoloNoReoloRoNoloRoloNoNoNoRoNeNoRe R S N IR S RO R I o

Compound P3 - PBEPBE/cc-pVDZ at DMSO.

Convg = 0.1134D-06 1 Fock formations.
S**2 =0.0000 -VIT = 2.0067

Standard orientation:

Atomic

Type

Y

Coordinates (Angstroms)

Z

OO OO OO,
cNeoloNoloNoNoNoNa

-4.542955
-0.629416
-0.050739
-0.943803
-5.823494
-6.052611
-4.977466
1.374355
1.890326
3.274925
4.131399
3.665224
2.256874
1.784634
-6.034209
-7.440451
-6.567388
-6.364620
-4.097558
-2.034471
4.639100
5.218481
3.823103
1.181209
0.765722
-6.217239
-6.826741
-5.062453
-8.191049
-7.736746
-7.450270
-3.564605
-5.084287
-5.168237
-2.808440

-5.577980
-4.423138
-3.124768
-3.030987
-4.180446
-5.460010
-1.996905
-2.185631
-3.426574

-2.306599
-1.474500
-2.104444
-3.521560
-4.304357
-3.692576
-1.228891

0.154409

0.821992

-0.027320
-1.484899
-0.292072
0.759485
0.438879
1.881024
2.692887
-0.039721
1.273267
1.510191
0.382607
-0.945348
-1.168075
-2.429548
2.105961
2.135665
-1.831273
-4.317726
-5.400733
-3.985484
-2.072761
0.541999
2.892126
2.112019
-2.367692
3.174719
1.503597
1.819214
1.479779
3.188706
1.941531
2.320359
2.493294
3.772847
2.733410

-0.060732
0.005643
-0.016280
-0.039165
-0.105115
0.138291
-0.602524
-0.026082
-0.038464
-0.034703
-0.020677
-0.010960
-0.009156
0.022285
1.654765
-0.444373
-0.033940
0.009052
0.041454
0.036843
0.005126
-0.064724
-0.055870
-0.030794
0.023592
1.884286
2.139981
2.101756
0.038856
-0.272508
-1.534713
-0.142974
-1.689057
-0.447313
-0.841276

-0.020968
-0.028459
-0.005082
0.019588
0.022358
0.003110
-0.005123
-0.032711
-0.067553
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45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

Center
Number

10
11
12
13
14
15
16
17
18
19
20
21

PRPRRPRPRRPOODODODORRPRRPRREPRODODOOR

DO VOO NOOOOOO

cNoNoNoNoNoNoNoloNoNoNoNoloNoNoNoNoNoNoNe]

SCF Done: E(RPBE-PBE) = -1819.33657271 a.u. after 1 cycles

Atomic
Number

0O0000000O00O0O0VWONUA~AWNE

-3.338948
5.033748
5.552058
4.871525
3.667007
3.150868
5.565883
6.491585
5.277449
3.128053
2.221754
5.800032
6.754156
6.569651
5.420730
4.464301
5.946110
7.644306
7.315814
5.267321
3.572545

2.773458
3.207026
4510153
5.533519
5.238067
3.934132
2.424861
4.729208
6.555443
6.027848
3.714604
-1.992329
-3.020751
-4.155688
-4.250842
-3.225173
-1.117345
-2.936467
-4.963708
-5.133057
-3.311548

0.847144
0.606544
0.584979
-0.095646
-0.755956
-0.738383
1.167928
1.113636
-0.111502
-1.299998
-1.284852
0.810410
0.810241
0.003826
-0.799434
-0.797607
1.461190
1.451074
0.003609
-1.438626
-1.431768

Compound P4 — PBEPBE/cc-pVDZ at DMSO.

Convg = 0.9865D-07 1 Fock formations.

S**2 =0.0000 -V/T = 2.0066

Standard orientation:

Atomic

Type

Coordinates (Angstroms)
X Y

z

(o2l Ne)erererieriNe]
[cNeolololololoNoNe

1.152894

0.692075

1.618748
-0.721968
-1.256278
-2.632467
-2.872732
-1.654422
-4.137832
-5.221676
-5.047839
-3.726876

3.898207
4.038622
5.230212
6.228044
6.071852
4.894127
3.018409
3.426672
2.526800

-3.190982
-2.004899
-1.854984
-2.830850
-4.006387
-4.179795
-0.921711

0.426453

1.520446

1.227652
-0.106743
-1.198553
-0.414926
-1.628604
-1.423187
-0.047775

0.603027

0.573631
-0.316654
-1.758466
-2.339996

-0.052230
-0.041445
-0.037139
-0.058723
-0.061047
-0.077929
-0.084599
-0.072733
-0.112818
-0.121068
-0.111621
-0.095175

0.713072
-0.041569
-0.796233
-0.791488
-0.024318

0.731362
-0.034644
-0.038857
-0.051671
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

PRPRPRPORRRPRORRPRORRPRRPRORRPRRRPRPRPRPRPRRPRPRRPRREPRPRREPRPRREPRPRPODODDODDODDIODDIIDIDDIODDO D

eNeoNoNoNoNoNoNololoNoloNoNoloNoNoloNoNoloNololololoNoNoNoNoNoNoNololoNoloNoNoloNoNoNoNeoNoNoNoNoNoNoNeNe]

-3.580492
-4.699988
-6.001477
-6.170955
-6.519127
-6.801933
-5.758362
-4.332255
-6.791305
-8.198510
3.021656
4.228141
4.697241
3.971936
2.768520
2.312428
1.194950
-7.177388
-6.882277
-4.576519
-2.567240
4.505645
0.410305
0.175628
-7.015635
-7.559573
-5.808824
-8.924235
-8.533240
-8.201256
-5.858095
-5.989579
-3.592627
-4.122904
4.801767
5.628599
4.516629
2.185234
1.385216
5.368971
7.142941
7.103681
4.742076
2.991356
3.806481
4.405666
2.792552
3.714409
6.979737
7.904359
6.896732
6.101354

-3.752950
-4.577912
-4.013814
-2.633020
0.101675
1.529396
2.394083
2.067010
1.727970
1.742884
2921131
3.275361
4.590090
5.611274
5.283678
3.956096
-2.479573
-2.194726
-4.672135
-5.670637
-4.179226
0.632358
2.036509
-2.457025
2.784550
1.086783
1.471250
1.051079
2.781037
1.568269
2.209147
3.463343
2.520176
2.511058
2.507584
4.857198
6.863698
6.049238
3.721726
-0.958968
-2.709435
-4.900563
-5.079528
-3.346815
7.927216
8.837962
8.063339
7.754947
-6.109488
-6.681333
-5.904063
-6.707218

-0.091395
-0.102257
-0.114929
-0.118753
-0.159315
0.110078
-0.615987
-0.162834
1.630324
-0.468289
-0.053432
-0.708915
-0.714367
-0.061089
0.596728
0.594315
-0.050024
-0.126528
-0.119747
-0.098983
-0.079029
0.012246
-0.080156
-0.057503
1.878869
2.104732
2.072087
0.002695
-0.277511
-1.561988
-1.705795
-0.442476
-0.853960
0.834981
-1.248816
-1.234092
-0.125407
1.124272
1.138003
-1.419190
-1.389017
-0.088523
1.341430
1.311013
0.517294
0.339972
0.082961
1.611389
0.667865
0.473022
1.756947
0.341931
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Cellular experimental procedures

Cell lineage maintenance

It was used Caco-2 (adenocarcinoma colorectal cells). Caco-2 cells were purchase
from "Associ¢do Técnico Cientifica Paul Ehrlich APABCAM". Cells were maintained
according to ATCC (American Type Culture Collection) recommendations at 37° C in

atmosphere with 5% CO:x.

Solubility test

Four solvents was used in this test i.e. water, acetone, dimethyl sulfoxide and
hexane. It was used the mass of 1 mg from each compound to 1 mL of diluent. This assay
was performed at room temperature or under 60 °C heat and under severe stirring for the
both conditions. If the compound was soluble in one of those solvents the test was stopped
and this solvent adopted as standard solvent to this compound. It was considered soluble

the solution in which it was not possible found any precipitate at naked eyes.

Fluorescence assay

The cell samples were seeded on 13 mm round glass coverslips on the bottom of
a 24-well plate, allowed to adhere overnight and washed three times with serum-free
medium for removal of non-adherent cells. After reaching confluence, the cells were
whased three times in PBS 1X (pH 7.4) and then fixed in formaldehyde 3.7 % for 30
minutes. After fixative procedure the samples were washed three times in PBS 1X (pH
7.4) at room temperature and incubated for 30 minutes with the compounds P1, P2, P3
and P4 solution at 100 uM. The samples were washed three times in PBS 1X (pH 7.4) at
room temperature and the coverslips were mounted over glass slides using ProLong Gold
Antifade (Invitrogen, OR, USA) according to the manufacturer’s recommendations. The
negative control was performed by incubation of the samples in hexane, which was the
diluent used. The samples were analyzed using a Leica Confocal Microscopy TCS SP5
and excited using 488 nM wavelength laser emission. All assays were performed in

triplicate and it was done three repetitions for each experimental condition.
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Lipid inclusion staining with Bodipy

The lipid inclusion staining procedures were performed with commercially
available BODIPY. Briefly, the cells samples were incubated with BODIPY and DMSO
solution (12.6 UM — down to 0.1% in the final dilution) during 30 minutes at room
temperature. After samples incubation, the cells were washed three times in PBS and the
samples were mounted over glass slides by using antifade agent Prolong Gold
(Invitrogen, OR, USA) according to the manufacture’s recommendations. The samples
were analyzed using a Leica Confocal Microscopy TCS SP5 and excited using 488 nM
wavelength laser emission. All assays were performed in triplicate and it was done three

repetitions for each cell sample and experimental condition.

Figure S56. Fixed caco-2 cell lineages stained with P4 (10 uM) and commercial
available BODIPY. (A) Lipid droplets stained with BODIPY. (B) Cells stained with P4
showing its accumulation in the lipid droplets (white arrows). (C) and (D) show the
normal morphological aspects of the samples by phase. N = nucleus and scale bar of 25
uM.
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Photostability analyses
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Figure S57. Photostability analyses for P1-P4 during a period of 6 hours.

Table S6. Water/n-octanol partition coefficients estimated in DFT and semi-empirical

levels of theory.

B3LYP/6-31+G(d)/PCM AM1/PCM
Compounds : :

Dipole (Debye) Log P? Dipole (Debye) Log P!
Pl 4.53 -0.87 4.05 -0.87
P2 4.08 -1.15 3.69 -1.16
P3 6.11 -0.98 4.34 -0.65
P4 7.09 -1.24 4.69 -1.19

1 Log(P) _ AG(water)—AG(n—octanol); T=298.15 K.
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