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1. Attempts to the quinolines synthesis

The initial effort was concentrated on the obtention of quinoline derivatives with
aminophenylbenzazoles as starting material for further cyclization reactions.
Three derivatives were prepared by an optimized method by condensation of 2-
hydroxyaniline with the corresponding o-substituted benzoic acid in
polyphosphoric acid (ABO 1-3).' These compounds are highly fluorescent by
ESIPT mechanism and its photophysical behavior extensively characterized.?
Preliminary studies were motivated by literature were several multicomponent
reactions were carried out with substituted anilines for obtention of quinoline
derivatives.® Supported by these syntheses it was believed that the synthesized
aminophenylbenzazoles were suited for this kind of transformation, and some
tests applying multicomponent strategy were carried out with different
aldehydes and carbonyl compounds. In most of the cases the starting materials
were fully recovered after the times indicated or condensation of the amino
derivatives with aldehydes lead to fluorescent Schiff bases® we were not

interested at this time (Figure SlI1). These results are summarized in Table SI1.
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Figure ESI1. Attempts to synthesize the benzoxazolyl-quinoline via

multicomponent reaction.
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Table ESI1. Attempts to obtain  benzoxazolyl-quinoline via

multicomponent reaction using ABO 3 as starting material.

Entry R* ‘ R® Conditions Observed Ref.
1 H Me H,0, 45°C, 5h N. R. 5
2 H Me H,0, reflux, 5h N. R. 5
3 Ph OEt EtOH, reflux, 5h Schiff Base 3a

2-OH- _
4 OEt EtOH, reflux, 5h Schiff Base 3a
C6H4
10 mol% In/SiO,, iPrOH, reflux, _
5 Ph OEt Schiff Base 3a
16h.
2-OH- _
6 OEt AcOH, MW, 600W, AcOH, 1h Schiff Base 3b
CeH,

7 Ph OEt AcOH, 600W, KSF Clay,1h Schiff Base 3b
8 Ph OEt 100°C, iPrOH, HCI (cat.), 6h N.R. 6
10 mol% In/SiO,, iPrOH, reflux,

9 Ph OEt N.R. 6
11h.

Complex
10 CeH13 OEt l,, benzene, reflux, 2h _ 7
mixture

A quinazolinone heterocycle was also not achieved by multicomponent
reaction of ABO 3 with anthranilic acid and triethylortoformiate® leading to a

complex/insoluble mixture with or without SnCl, catalyst (Figure SI2).
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Figure ESI2. Multicomponent synthesis of benzoxazolyl-quinazolinone

derivative.

5. Y. Gu, R. De Sousa, G. Frapper, C. Bachmann, J. Barrault, F. Jérbme, Green Chem., 2009,
11, 1968.

6. V. B. Bojinov, I. K. Grabche, Org. Lett., 2003, 5, 2185.

7. X. F. Ling, S. L. Cui, Y. G. Wang, Tetrahedron Lett., 2006, 47, 3127. (b) X. Geng, S. Li, X.
Bian, Z. Xie, C. Wang, C. Arkivoc 2008, xiv, 50.

8. (a) B. P. Bangdar, P. E. More, V. T. Kamble, Chin. J. Chem., 2009, 27, 1123. (b) J. N.
Sangshetti, D. K. Nagnnath, D. B. Shinde, Monatsh. Chem., 2007, 138, 1289.




Some classical quinoline cyclizations were not able to be reproduced

with the ABO compounds as starting material. Skaup glycerol acidic reactions

led to complex/insoluble mixture mixtures while Combes, Doebner-Miller and

Conrad-Limpach approaches did not yield any product (Figure SI3 and Table
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Figure SI3. Synthesis of benzoxazolyl-quinoline via classical condensations.

Table ESI2.

condensations.

Synthesis of benzoxazolyl-quinoline

via classical

(i) Glycerol 24, FeSQy,,
Complex
1 Skraup 1-3 H,SO,, PhNO,, HOAC, H H _ 10a
mixture
145°C, 4h (ii) H,O
(i) Glicerol 24, I,, banho de
. Complex
2 Skraup 1-3 gelo (ii) H,SO,, 110°C, 1h. H H _ 10b
mixture
(i) H,O, NaOH
Doebner- MVK 86. In/SiO,, MW
3 , 2 _ Me | H N. R. 11
Miller 600W, 30 min.
Doebner- MVK 86. In/SiO,, 100°C,
4 2 Me H N. R. 11
Miller 2h.
Conrad- Ethyl acetoacetate 17. HCI
5 _ 1 OH | Me N. R. 12
Limpach (cat), 4h.
Conrad- Ethyl acetoacetate 17.
6 _ 1 _ OH | Me N. R. 12
Limpach In/SiO; (cat.), 4h.
Conrad- Ethyl acetoacetate 17.
7 , 1 _ OH | Me | N.R. 13
Limpach Diphenyl ether, 260°C, 4h.
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2. Different attempts for formylation of salicylic acid

Table ESI3. Salicylic acid formylation conditions.*

Product
1 H,O 16 100 N.R.
2 AcOH 7 100 40%?
3 AcOH 7 115 40%?
4 AcOH 8 118 16%°
5 AcOH 10 130 14%"

23 and 5-formyl derivatives mixture; ° Isolated yields.

3. Additional data for the fluorophore 9
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Figure ESI4. FTIR Spectra of HBO 8 and 9 (KBr pellet, 1100-1800 cm™).
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Figure ESI5. Compound 9 (A) solid state under normal light, (B) solid state
under UV 365 nm, (C) chloroform solution under UV 365 and (D) TLC under UV

254 nm (left).
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Figure ESI6. Excitation spectra of 9 in solution.



4. 1,4-Dihydropyridines

Figure ESI7. (A) 15, (B) 17 and (C) 16 under irradiation of normal light (above)
and UV 365nm (below).



Bz-Aldeido

File: Proton

Pulse Sequence: s2pul

Solvent: cdcl3
Temp. 22.0 C / 295.1 K
Operator: griselda

INOVA-300 "inova300.iq.ufrgs.br"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 2.049 sec

Width 4799.3 Hz

64 repetitions

OBSERVE H1l, 299.9566232 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 3 min, 21 sec

5. Spectral Data
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Figure ESI8 'H-NMR (CDCls, 300 MHz) of 2-(5'-formyl-2’-hydroxyphenyl)benzoxazol 9.
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Bz-Aldeido
File: Carbon

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 22.0 C / 295.1 K
Operator: griselda

INOVA-300 "inova300.iq.ufrgs.br"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 1.300 sec

Width 18103.6 Hz

2000 repetitions

OBSERVE C13, 75.4241380 MHz
DECOUPLE H1, 299.9581231 MHz
Power 41 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 1 hr, 16 min, 58 sec
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Figure ESI9. *C-NMR (CDCls, 75 MHz) of 2-(5'-formyl-2’-hydroxyphenyl)benzoxazol 9.
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Figure ESI10. FTIR spectrum of 2-(5’-formyl-2’-hydroxyphenyl)benzoxazol 9.
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Figure ESI11. MS spectrum (70eV) of 2-(5’-formyl-2’-hydroxyphenyl)benzoxazol 9.
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Bz-DHP1
Produto purificado

File: Proton

Pulse Sequence: s2pul

Solvent: cdecl3

Temp. 22.0 C / 295.1 K
Operator: griselda

INOVA-300 "inova300.iq.ufrgs.br"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 2.049 sec

Width 4799.3 Hz

32 repetitions
OBSERVE H1l, 299.9566232 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536
Total time 1 min, 43 sec
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Figure ESI12. *H-NMR (CDCls, 300 MHz) of 15.



Bz~DHP1
produto purificado

File: Carbon

Pulse Sequence: s2pul

Solvent: cdcl3
Temp. 22.0 C / 295.1 K
Operator: griselda

INOVA-300 "inova300.iq.ufrgs.br"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

Width 18103.6 Hz

2000 repetitions

OBSERVE C13, 75.4241388 MHz
DECOUPLE H1, 299.9581231 MHz
Power 41 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 1 hr, 16 min, 58 sec
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Figure ESI13. *C-NMR (CDCls, 75 MHz) of 15.
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Varian Resolutions Pro
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Figure ESI14. FTIR spectrum of 15.
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Figure ESI15. MS spectrum (70eV) of 15.



HBO-DHP-4
PPt no meio (100%)
Fluorescencia solido azul

File: Proton

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 21.0 C / 294.1 K
Operator: griselda

INOVA-300 "inova300.iq.ufrgs.br"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 2.049 sec

Width 4799.3 Hz

64 repetitions
OBSERVE  H1, 299.9566290 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536

Total time 3 min, 21 sec
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Figure ESI16. *H-NMR (CDCl3, 300 MHz) of 16.
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HBO-DHP4
File: Carbon

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 22.0 C / 295.1 K
Operator: joyce

INOVA-300 "inova300.iq.ufrgs.br"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.300 sec

Width 18103.6 Hz

13000 repetitions

OBSERVE C13, 75.4241570 MHz
DECOUPLE H1, 299.9581231 MHz
Power 41 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 2.0 Hz
FT size 65536
Total time 8 hr, 20 min, 21 sec
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Figure ESI17. *C-RMN (CDCI3, 75 MHz) of 16.



Varian Resolutions Pro
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Figure ESI18. FTIR spectrum of 16.
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Figure ESI19. MS spectrum of 16.
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BzCHO-DHP3
pptado branco do meio reacional (iPrOH)
Fluorescencia Verde

File: Proton

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 22.0 C / 295.1 K
Operator: griselda

INOVA-300 "inova300.iq.ufrgs.br"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 2.049 sec

Width 4799.3 Hz

64 repetitions

OBSERVE H1, 299.9566290 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 3 min, 21 sec
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Figure ESI20. *H-NMR (CDCls, 300 MHz) of 17.
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BzCHO-DHP3
puro

File: Carbon

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 22.0 C / 295.1 K

Operator: griselda

INOVA-300 "inova300.iq.ufrgs.br"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 18103.6 Hz

1088 repetitions
OBSERVE C13, 75.4241349 MHz
DECOUPLE H1, 299.9581231 MHz
Power 41 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 0.5 Hz
FT size 65536
Total time 1 hr, 16 min, 58 sec
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Figure ESI21. *C-NMR (CDCls, 75 MHz) of 17.
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Figura ESI22. FTIR spectrum of 17.
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7. HRMS Data (Theoretical mass from Pure Applied Chemistry 63(7) 975-990 1991)

ESIPOS ACN
FABIANORHBOCHO 10 (0,185 AM (Cen,d, 80.00, Ar,5000.0,0.00,0.70); Sm (S5G, 2x3.00); Sh(1,40.00 % Cm (10} TOF M5 ES+
240.0620 120
100+
=2
239.2096
240.9951
2401586 ‘ 241.8982
o
0- T T T . T — T miz
237 238 238 240 241 242 243

Figure ESI24. HRMS spectrum of HBOCHO 14.
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ESIPOS ACN
FABIANORHEOCHO 10 (0.183) AM (Cend, 50.00, Ar,5000.0,0.00,0.70), Sm (3G, 243.00); S (140,00 ) Cm (10)

\0- 2438307
74,8372
4151673
334 5079
2400620
2 2705455
3108702
180 5450
4555162
£04.3692
1521355 053019
H 1 ‘ ‘ H ‘ BO07 7336 BADETE
1 A R A T 1T
100 150 200 220 300 350 400 450 500 550 600 650 700

Figure ESI25. HRMS spectrum of 9.
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ESIPOS ACN

FABIANORHBODHP1 12 (0.222) AM (Cen,4, 80,00, Ar,5000.0,0.00,0.70); Sm (SG, 2:3.00); Sb (1.40.00 ); Om (12) TOF M3 ES+

46318685 16663
1001
= 4

4641132
485.0374
459.5755 4659471
0 | senaze 4613361481715 465 3904 | 4BE.834D .
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
457 458 459 460 461 462 463 464 465 466 467 468 469 470 471 472

Figure ESI26. HRMS spectrum of 15.
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ESIPOS ACN

FABIANORHEODHP 1 12 (0.222) AM (Cen 4, 80.00, Ar,5000.0,0.00,0.70); Sm (SG, 2¢3.00); Sh (1,40.00 %, Cm (12) TOF MS ES+
448.4236 2.34e3
1001
4531885
S\Q_
8755118
4541132
8902755
e
426.2442
1G5 0374 91.2021
182.1657 820571 3227510 378.1990
e
233.0421 477.9675 921074
4936700
1812278, 2071348 | | | , ‘ | L | ““ JL \ % B55.7101 ap4.3997 5738959) | 9051100  9BBAISE
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Figure ESI27. HRMS spectrum of 15.



ESIPOS ACN

FABIANORHBODHPE 12 (0.222) AM (Cen 4, B0.00, Ar5000.0,0.00,0.70%; Sm (SG, 2¢3.00): Sh (1,40.00 }; Cm (12) TOF M3 ES+

4832293 2 3983
100+
3?\_

4841583
4513646 J——
0 473.2859 39082 7y aorn 476757 478.5787 480.4422 ‘. ‘ | | 4850168 486 0439 489 5367 491 6158 4934917
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Figure ESI28. HRMS spectrum of 16.
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ESIPOS ACN

FABIANORHBODHPS 12 (0.222) AM (Cend, 50.00, Ar,5000.0,0.00,0.70), Sm (55, 2¢3.00); Sb(1,40.00); Crm {12)

100+
M3.5754
39" .
275.7565
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Figure ESI29. HRMS spectrum of 16.
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ESIPOS ACN

FABIANORHEODHP4 11 (0.204) AM (Cen 4, 80.00, Ar5000.0,0.00,0.70%, Sm (SG, 2¢3.00); 5b (1,40.00 3; Cm (11) TOF MS ES+
4732058 1.75e3
100
BQ_
4741348
475.0651
471.3482
488.0143
4722629 475.9911
0 462.0525 465.9268 #6785 yeesop7 470 701a) . | agsmy  arnEms 4O7D4 4837912 4851509 “88-945;
1 1 1 T T T 1 T T T T T T T T T T T T T T T T T 1 1 T
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Figure ESI30. HRMS spectrum of 17.
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Figure ESI31. HRMS spectrum of 17.

31



