Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2016

Dendrimeric magnetic nanoparticle cores with Co-phthalocyanine tags and its
application in the synthesis of tetrahydrobenzo[b]pyran derivatives

Mohamad Ali Zolfigol,* Maliheh. Safaiee®* and Neda Bahrami-Nejad ?

Department of Organic Chemistry, Faculty of Chemistry, Bu-Ali Sina University, Hamedan 6517838683, Iran, E-mail:
zolfi@basu.ac.ir & mzolfigol@yahoo.com, 6517838683, Tel: +988138282807, Fax: +988138380709
Department of Medicinal Plants Production, Nahavand University, Nahavand, 6593139565, Iran. E-mail:

azalia_s@yahoo.com & msafaiee@nahgu.ac.ir& malihehsafaiee @gmail.com



mailto:mzolfigol@yahoo.com
mailto:malihehsafaiee@gmail.com

Fig S1. The IR spectrum of 2-amino-4-(3-ethoxy-4-hydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 6)

PerkinElmer Spectrum

Monday, May
Analyst Administrator
Date Monday, May 25, 2015 3:47 PM
1057 )
100] g™ R — i\ A Mol WY
. o il e
y \
“ IRATEATES
w | 04 9 “‘"" r\i I\ ‘r I‘
|| . u | AR !
o l! l' \ ﬁ | \!" \' | sas 25em- T
i |325$ 539!“ 1 471 uszi \ ‘ i I“! |
701 3473 B3cm-1 | 1‘ |
'-‘-"'? 4215 som- d, OH l '
| { 963 906m-1 1416 120m-1 | {Iaa‘:oozg;’gm ‘ l
— B0 1" o) | 1040 s9cm-
R \\“ \/ 2235 68fm-1 \ li‘GD gremt 859 69cm-1
| 2228 57cm-1
50- 3282 29cm-1 {1253 43tm-1
{ [ 1604 93cm-1
I (0] 1216 85¢cm-1
2185 54cm-1
407 3354 35cm-1 //N 169 tem 1372 19cm-1
30+
| 1362 71cm-1
1 1687 47cm-1
20 NH, 1
145 o 1671'31cm-1 - :
4000 3500 3000 2500 2000 1500 1000

cm-1

CHO6 Sample 630 By Administrator Date Monday, May 25 2015



Fig S2. The '"H NMR spectrum of 2-amino-4-(3-ethoxy-4-hydroxyphenyl)-7, 7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 6)
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Fig S3. The '"H NMR spectrum of 2-amino-4-(3-ethoxy-4-hydroxyphenyl)-7, 7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 6)
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Fig S4. The '3C NMR spectrum of 2-amino-4-(3-ethoxy-4-hydroxyphenyl)-7,7-dimethyl-5-oxo-3,6,7,8-tetrahydro-

4H-chromene-3-carbonitrile (Table 3, entry 6)
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Fig S5. The '3C NMR spectrum of 2-amino-4-(3-ethoxy-4-hydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-
4H-chromene-3-carbonitrile (Table 3, entry 6)
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Fig S6. The IR spectrum of 2-amino-4-(2-hydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-chromene-3-

carbonitrile (Table 3, entry 9)
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Fig S7. The 'H NMR spectrum of 2-amino-4-(2-hydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-

chromene-3-carbonitrile (Table 3, entry 9)
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Fig S8. The 'H NMR spectrum of 2-amino-4-(2-hydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 9)
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Fig S9. The 'H NMR spectrum of 2-amino-4-(2-hydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 9)
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Fig S10. The C NMR spectrum of 2-amino-4-(2-hydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 9)
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Fig S11. The IR spectrum of 2-amino-4-(2-hydroxy-3-methoxyphenyl)-7,7-dimethyl-5-oxo-35,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 10)
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Fig S12. The 'H NMR spectrum of 2-amino-4-(2-hydroxy-3-methoxyphenyl)-7,7-dimethyl-5-oxo-3,6,7,8-tetrahydro-
4H-chromene-3-carbonitrile (Table 3, entry 10)
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Fig S13. The 'H NMR spectrum of 2-amino-4-(2-hydroxy-3-methoxyphenyl)-7,7-dimethyl-5-oxo-3,6,7,8-tetrahydro-
4H-chromene-3-carbonitrile (Table 3, entry 10)
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Fig S14. The 'H NMR spectrum of 2-amino-4-(2-hydroxy-3-methoxyphenyl)-7,7-dimethyl-5-oxo-3,6,7,8-tetrahydro-
4H-chromene-3-carbonitrile (Table 3, entry 10)
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Fig S15. The 13C NMR spectrum of 2-amino-4-(2-hydroxy-3-methoxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-

4H-chromene-3-carbonitrile (Table 3, entry 10)
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Fig S16. The 13C NMR spectrum of 2-amino-4-(2-hydroxy-3-methoxyphenyl)-7,7-dimethyl-5-oxo-3,6,7,8-tetrahydro-
4H-chromene-3-carbonitrile (Table 3, entry 10)
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Fig S17. The 13C NMR spectrum of 2-amino-4-(2-hydroxy-3-methoxyphenyl)-7,7-dimethyl-5-oxo-3,6,7,8-tetrahydro-
4H-chromene-3-carbonitrile (Table 3, entry 10)
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Fig S18. The IR spectrum of 2-amino-4-(2,5-dimethoxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-chromene-

3-carbonitrile (Table 3, entry 11)
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Fig S19. The 'H NMR spectrum of 2-amino-4-(2,5-dimethoxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 11)
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Fig S20. The 'H NMR spectrum of 2-amino-4-(2,5-dimethoxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 11)

iy
CHO 11 Dr.Zolfigol
Current Data Parameters
NAME namedan
NOMYT O UD MW MEINONIDWYO®D~oD . a b oo e o o w EXPNOD 376
SYDR 0D DONWILTIN @D~ oo m e ¥ sm @ @ @ o n =
ENO N CTO DR IR UDA~OEO YO @ own T = o @~ PROCND 1
PO~ O M@OMAON T 20 ~T o @00 T Mo o o o ~ - D o~
SooRROOOESSYIOmOm oSS a3 n 99 F A S o a
mmmEoOmEOmo O momommmE oo ool oo YR £2 - Acquisition Parameters
Date_ 20150805
77 77 VI T R
INSTAUM spect
PADBHD 5 mm Multinuel 5
PULPROG 9
™ 32768
SOLVENT M0
] 16
0s 2
SH 6172.839 Hz
FIDAES 0.188380 Hz
AQ 2.6542580 sec
) 76 181
oW B1.000 usec
0E 6.00 usec
TE 3000 K
ot 6.00000000 sec -
====s==s CHANNEL f1 ==
NUCH 1H
1 10,00 usec
ALt 0.00 d8
SFO1 300.1315007 miz
f2 - Processing parameters
s1 32768
SF 300.1300045 MHz
WOW EM
558 0
u 0.30 H2 -
G8 0
fC 1.00
1D NMR plot parameters
o 20.00 cm
- T cy 10.60 cm
Fip 3.930 ppm
F1 1178 52 Hz
2P 1.879 pom
z = = = v 0-105%8 poar
& ° ppmfem
E E b o H2eM 30.78637 Hz/cm




Fig S21. The 'H NMR spectrum of 2-amino-4-(2,5-dimethoxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-

chromene-3-carbonitrile (Table 3, entry 11)
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Fig S22. The 'H NMR spectrum of 2-amino-4-(2,5-dimethoxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 11)
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Fig S23. The '3C NMR spectrum of 2-amino-4-(2,5-dimethoxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 11)
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Fig S24. The '3C NMR spectrum of 2-amino-4-(2,5-dimethoxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-

chromene-3-carbonitrile (Table 3, entry 11)
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Fig S25. The IR spectrum of 4,4'-(1,4-phenylene)bis(2-amino-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-chromene-
3-carbonitrile) (Table 3, entry 13)
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Fig S26. The 'H NMR spectrum of 4,4'-(1,4-phenylene)bis(2-amino-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile) (Table 3, entry 13)
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Fig S27. The 'H NMR spectrum of 4,4'-(1,4-phenylene)bis(2-amino-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile) (Table 3, entry 13)
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Fig S28. The 'H NMR spectrum of 4,4'-(1,4-phenylene)bis(2-amino-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile) (Table 3, entry 13)
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Fig S29. The '3C NMR spectrum of 4,4'-(1,4-phenylene)bis(2-amino-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile) (Table 3, entry 13)
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Fig S30. The IR spectrum of 2-amino-7,7-dimethyl-5-oxo-4-(pyridin-4-yl)-5,6,7,8-tetrahydro-4H-chromene-3-

carbonitrile (Table 3, entry 14)
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Fig S31. The 'H NMR spectrum of 2-amino-7, 7-dimethyl-5-oxo-4-(pyridin-4-yl)-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile (Table 3, entry 14)
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Fig S32. The 'H NMR spectrum of 2-amino-7, 7-dimethyl-5-oxo-4-(pyridin-4-yl)-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile (Table 3, entry 14)
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Fig S33. The 'H NMR spectrum of 2-amino-7, 7-dimethyl-5-oxo-4-(pyridin-4-yl)-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile (Table 3, entry 14)
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Fig S34. The 3C NMR spectrum of 2-amino-7, 7-dimethyl-5-oxo-4-(pyridin-4-yl)-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile (Table 3, entry 14)
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Fig S35. The IR spectrum of 2-amino-4-(2,4-dihydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-chromene-

3-carbonitrile (Table 3, entry 18)
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Fig S36. The 'H NMR spectrum of 2-amino-4-(2,4-dihydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 18)
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Fig S37. The 'H NMR spectrum of 2-amino-4-(2,4-dihydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-

chromene-3-carbonitrile (Table 3, entry 18)
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Fig S38. The 'H NMR spectrum of 2-amino-4-(2,4-dihydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 18)
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Fig S39. The '*C NMR spectrum of 2-amino-4-(2,4-dihydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 18)
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Fig S40. The IR spectrum of 2-amino-4-(3,4-dihydroxyphenyl)-7,7-dimethyl-5-oxo0-5,6,7,8-tetrahydro-4H-chromene-
3-carbonitrile (Table 3, entry 19)
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Fig S41. The 'H NMR spectrum of 2-amino-4-(3,4-dihydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 19)
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Fig S42. The 'H NMR spectrum of 2-amino-4-(3,4-dihydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 19)
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Fig S43. The 'H NMR spectrum of 2-amino-4-(2,4-dihydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 18)
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Fig S44. The '*C NMR spectrum of 2-amino-4-(3,4-dihydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 19)
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Fig S45. The '*C NMR spectrum of 2-amino-4-(3,4-dihydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-

chromene-3-carbonitrile (Table 3, entry 19)
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Fig S46. The '*C NMR spectrum of 2-amino-4-(3,4-dihydroxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrile (Table 3, entry 19)
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