1

Supplementary materials

Intramolecular hydrogen bonding and tautomerism in Schiff bases: Part VI. Syntheses and structural investigation of salicylaldimine and naphthaldimine derivatives 
Selen Bilgea,*, Zeynel Kılıça, Zeliha Hayvalıa, Tuncer Hökelekb and Serap Safranb
aDepartment of Chemistry, Faculty of Science, Ankara University, Tandoğan, Ankara 06100, Turkey

bDepartment of Physics, Hacettepe University, Beytepe, Ankara 06800, Turkey

e-mail: sbilge@science.ankara.edu.tr
Contents:

Tables


Table S1. 1H and 13C NMR spectral data of salicylaldimine Schiff bases (5-8).


Table S2. 1H and 13C NMR spectral data of naphthaldimine Schiff bases (10-12).


Table S3. 1H and 13C NMR spectral data of Schiff bases (9 and 13).

Table S4. UV-vis spectral data and values of tautomeric constants in various solvents.

Table S5. Hydrogen bond geometry (Å, o) and Q values (Å) for salicylaldimines and 
naphthaldimines. 

Figures

Figure S1. HETCOR spectrum of 11.

Figure S2. HMBC correlations for 6.


Figure S3. UV-vis spectra showing solvent effects on compounds (6).


Figure S4. UV-vis spectra showing solvent effects on compounds (9).


Figure S5. UV-vis spectra showing solvent ___, acidic--- and basic -■- effects on compound 
(8) in CH2Cl2 solution.

Table S1. 1H and 13C NMR spectral data of salicylaldimine Schiff bases (5-8).
	
[image: image1.wmf]C

1

0

C

9

C

8

C

7

C

1

2

C

1

1

H

1

1

H

8

O

H

1

0

H

9

N

C

5

C

4

C

3

C

2

C

1

C

6

C

H

H

5

H

4

H

3

H

O

H

2


	
[image: image2.wmf]C

1

1

C

8

C

7

C

1

2

O

H

1

1

H

8

N

C

5

C

4

C

3

C

2

C

1

C

6

C

H

H

5

H

4

H

3

H

O

H

2


	
[image: image3.wmf]C

a

H

a

H

a



[image: image4.wmf]C

b

C

a

H

a

H

b

H

a



[image: image5.wmf]C

a

H

a

H

a

C

1

C

2

C

3

H

3

H

2



	
	5
	
	6
	
	7
	
	
	
	8

	
	A
	
	A
	
	B
	
	A
	
	B
	
	A

	H2
	7.11 (d,2H)
	
	7.08 (d,2H)
	
	7.59 (d,2H)
	
	7.19 (d,2H)
	
	6.95 (d,2H)
	
	7.04 (d,2H)

	H3
	7.20 (t,2H)
	
	7.21 (t,2H)
	
	7.40 (t,2H)
	
	7.08 (t,2H)
	
	7.16 (t,2H)
	
	7.36 (t,2H)

	H4
	6.89 (t,2H)
	
	6.94 (t,2H)
	
	6.95 (t,2H)
	
	6.98 (t,2H)
	
	6.96 (t,2H)
	
	6.95 (t,2H)

	H5
	7.19 (d,2H)
	
	7.38 (d,2H)
	
	6.96 (d,2H)
	
	7.07 (d,2H)
	
	7.60 (d,2H)
	
	7.39 (d,2H)

	H8
	7.29 (d,2H)
	
	7.39 (d,2H)
	
	7.15 (d,2H)
	
	7.33 (d,2H)
	
	7.41 (d,2H)
	
	7.29 (d,2H)

	H9
	7.00 (t,2H)
	
	7.00 (t,2H)
	
	7.02 (t,2H)
	
	6.93 (t,2H)
	
	7.01 (t,2H)
	
	

	H10
	7.36 (t,2H)
	
	7.22 (t,2H)
	
	7.24 (t,2H)
	
	7.37 (t,2H)
	
	7.42 (t,2H)
	
	

	H11
	7.03 (d,2H)
	
	7.08 (d,2H)
	
	7.46 (d,2H)
	
	7.02 (d,2H)
	
	7.21 (d,2H)
	
	7.04 (d,2H)

	Ha
	4.47 (s,4H)
	
	4.34 (t,4H)
	
	4.30 (t,4H)
	
	5.38 (s,4H)
	
	5.38 (s,4H)
	
	5.24 (s,4H)

	Hb
	
	
	2.39 (m,2H)
	
	2.25 (m,2H)
	
	
	
	
	
	

	H2´
	
	
	
	
	
	
	7.56 (m,2H)
	
	7.60 (m,2H)
	
	7.57 (m,2H)

	H3´
	
	
	
	
	
	
	7.10 (m,2H)
	
	7.36 (m,2H)
	
	7.43 (m,2H)

	HC=N
	8.67 (s,2H)
	
	8.69 (s,2H)
	
	8.97 (s,2H)
	
	8.66 (s,2H)
	
	8.96 (s,2H)
	
	8.62 (s,2H)

	OH
	13.76 (s,2H)
	
	13.98 (s,2H)
	
	14.01 (s,2H)
	
	13.75 (s,2H)
	
	13.85 (s,2H)
	
	13.41 (bs,2H)

	3J2-3
	8.5
	
	8.7
	
	7.5
	
	7.7
	
	7.9
	
	6.9

	3J3-4
	7.5
	
	7.5
	
	7.2
	
	7.5
	
	7.4
	
	7.4

	3J4-5
	7.6
	
	7.7
	
	7.5
	
	7.4
	
	8.5
	
	7.5

	3J8-9
	7.8
	
	7.5
	
	8.2
	
	7.6
	
	8.5
	
	

	3J8-11
	
	
	
	
	
	
	
	
	
	
	6.9

	3J9-10
	8.6
	
	7.6
	
	7.7
	
	7.7
	
	7.2
	
	

	3J10-11
	7.6
	
	8.8
	
	7.8
	
	8.2
	
	8.5
	
	

	4J2-4
	1.1
	
	
	
	1.6
	
	1.5
	
	
	
	

	4J3-5
	1.6
	
	
	
	1.6
	
	1.5
	
	
	
	

	4J8-10
	1.6
	
	
	
	1.2
	
	1.6
	
	
	
	

	4J9-11
	1.1
	
	
	
	1.3
	
	1.0
	
	
	
	

	3Ja-b
	
	
	5.9
	
	6.2
	
	
	
	
	
	

	3J2’-3’
	
	
	
	
	
	
	5.3
	
	5.5
	
	5.5

	C1
	161.5
	
	161.7
	
	161.5
	
	161.5
	
	161.3
	
	159.1

	C2
	117.3
	
	117.4
	
	132.9
	
	117.4
	
	117.2
	
	115.3

	C3
	127.9
	
	128.1
	
	133.5
	
	127.8
	
	128.4
	
	120.5

	C4
	118.7
	
	118.7
	
	117.3
	
	118.7
	
	119.3
	
	117.1

	C5
	132.0
	
	132.0
	
	119.2
	
	132.0
	
	132.9
	
	130.2

	C6
	119.5
	
	119.6
	
	119.8
	
	119.5
	
	119.8
	
	117.4

	C7
	137.7
	
	137.0
	
	136.6
	
	137.6
	
	137.2
	
	139.8

	C8
	132.8
	
	132.9
	
	113.8
	
	132.9
	
	133.6
	
	130.9

	C9
	121.8
	
	121.0
	
	121.5
	
	121.4
	
	121.7
	
	

	C10
	120.1
	
	119.1
	
	128.7
	
	119.9
	
	119.7
	
	

	C11
	114.3
	
	113.4
	
	119.4
	
	113.8
	
	114.0
	
	113.7

	C12
	152.0
	
	152.4
	
	152.5
	
	151.7
	
	151.9
	
	155.9

	Ca
	67.9
	
	65.1
	
	65.3
	
	68.9
	
	67.9
	
	66.5

	Cb
	
	
	29.5
	
	29.4
	
	
	
	
	
	

	C1´
	
	
	
	
	
	
	134.8
	
	135.4
	
	133.0

	C2´
	
	
	
	
	
	
	128.7
	
	128.6
	
	127.2

	C3´
	
	
	
	
	
	
	128.3
	
	128.5
	
	126.8

	HC=N
	162.5
	
	161.5
	
	162.6
	
	162.4
	
	163.2
	
	158.8


A: in CDCl3, B: in DMSO
Table S2. 1H and 13C NMR spectral data of naphthaldimine Schiff bases (10-12).
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	10
	
	
	
	11
	
	12
	
	

	
	A*
	
	B*
	
	A*
	
	B
	
	A
	
	B

	H2
	
	
	7.72 (d,2H)
	
	
	
	7.83 (d,2H)
	
	7.71 (d,2H) a)
	
	7.83 (d,2H)

	H3
	
	
	8.23 (d,2H)
	
	
	
	8.41 (d,2H)
	
	7.67 (d,2H) a)
	
	8.37 (d,2H)

	H8
	
	
	6.68 (d,2H)
	
	
	
	6.83 (d,2H)
	
	6.94 (d,2H) a)
	
	6.84 (d,2H)

	H9
	
	
	7.26 (t,2H)
	
	
	
	7.28 (t,2H)
	
	7.26 (t,2H) a)
	
	7.29 (t,2H)

	H10
	
	
	7.21 (t,2H)
	
	
	
	7.22 (t,2H)
	
	6.88 (t,2H) a)
	
	7.12 (t,2H)

	H11
	
	
	7.92 (d,2H)
	
	
	
	8.03 (d,2H)
	
	7.27 (d,2H) a)
	
	7.97 (d,2H)

	H13
	
	
	7.61 (d,2H) 
	
	
	
	7.69 (d,2H)
	
	7.70 (d,2H) a)
	
	7.70 (d,2H)

	H14
	
	
	7.33 (t,2H)
	
	
	
	7.49 (t,2H)
	
	7.38 (t,2H) a)
	
	7.49 (t,2H)

	H15
	
	
	7.11 (t,2H)
	
	
	
	7.07 (t,2H)
	
	6.82 (t,2H) a)
	
	7.05 (t,2H)

	H16
	
	
	7.37 (d,2H)
	
	
	
	7.31 (d,2H)
	
	7.09 (d,2H) a)
	
	7.38 (d,2H)

	Ha
	4.58 (s,4H) a) 
4.67 (s,4H) b)
	
	4.63 (s,4H)
	
	4.57 (t,4H) a)
4.38 (t,4H) b)
	
	4.58 (t,4H)
	
	5.49 (s,4H) a)
	
	5.57 (s,4H)

	Hb
	
	
	
	
	2.59 (m,2H) a) 
2.49 (m,2H) b)
	
	2.44 (m,2H)
	
	
	
	

	H2´
	
	
	
	
	
	
	
	
	7.64 (m,2H) a)
	
	7.87 (m,2H)

	H3´
	
	
	
	
	
	
	
	
	7.48 (m,2H) a)
	
	7.43 (m,2H)

	HC-NH
	9.05 (d,2H)
	
	9.47 (d,2H)
	
	9.13 (d,2H)
	
	9.54 (d,2H)
	
	9.15 (d,2H)
	
	8.81 (d,2H) 

	HC-NH
	15.63 (d,2H)
	
	15.87 (d,2H)
	
	15.62 (d,2H)
	
	15.96 (d,2H)
	
	15.76 (d,2H)
	
	15.97 (d,2H)

	HC=N
	9.71 (s,2H)
	
	
	
	10.85 (s,2H)
	
	
	
	10.85
	
	

	OH
	13.05 (s,2H)
	
	
	
	13.19 (s,2H)
	
	
	
	13.20
	
	

	3J2-3
	
	
	7.8
	
	
	
	8.9
	
	9.4 a)
	
	8.9

	3J8-9
	
	
	8.6
	
	
	
	8.3
	
	8.4 a) 
	
	8.3

	3J9-10
	
	
	7.1
	
	
	
	7.8
	
	8.0 a)
	
	7.7

	3J10-11
	
	
	7.3
	
	
	
	8.0
	
	8.5 a)
	
	8.0

	3J13-14
	
	
	7.3
	
	
	
	7.8
	
	8.3 a)
	
	7.9

	3J14-15
	
	
	8.4
	
	
	
	7.7
	
	7.7 a)
	
	8.0

	3J15-16
	
	
	7.3
	
	
	
	8.2
	
	8.1 a)
	
	8.0

	4J8-10
	
	
	
	
	
	
	
	
	1.5 a)
	
	

	4J13-15
	
	
	
	
	
	
	
	
	1.0 a)
	
	

	4J14-16
	
	
	
	
	
	
	
	
	1.2 a)
	
	

	3Ja-b
	
	
	
	
	5.9 a) 
6.6 b)  
	
	6.1
	
	
	
	

	3J2’-3’
	
	
	
	
	
	
	
	
	6.7 a)
	
	6.9

	3JHC-NH
	6.5
	
	8.5
	
	8.9
	
	9.4
	
	7.8
	
	8.8

	C1
	
	
	
	
	
	
	178.3
	
	176.4 a)
	
	177.4

	C2
	
	
	
	
	
	
	138.6
	
	137.8 a)
	
	138.5

	C3
	
	
	
	
	
	
	120.3
	
	118.5 a)
	
	120.4

	C4
	
	
	
	
	
	
	134.3
	
	134.8 a)
	
	134.2

	C5
	
	
	
	
	
	
	130.2
	
	130.9 a)
	
	130.7

	C6
	
	
	
	
	
	
	126.4
	
	126.6 a)
	
	126.5

	C7
	
	
	
	
	
	
	108.4
	
	108.2 a)
	
	108.5

	C8
	
	
	
	
	
	
	125.5
	
	124.7 a)
	
	125.2

	C9
	
	
	
	
	
	
	123.7
	
	123.2 a)
	
	123.7

	C10
	
	
	
	
	
	
	127.2
	
	126.7 a)
	
	127.2

	C11
	
	
	
	
	
	
	117.6
	
	118.2 a)
	
	118.3

	C12
	
	
	
	
	
	
	149.7
	
	149.8 a)
	
	149.4

	C13
	
	
	
	
	
	
	129.5
	
	129.7 a)
	
	129.5

	C14
	
	
	
	
	
	
	128.6
	
	128.1 a)
	
	128.6

	C15
	
	
	
	
	
	
	121.7
	
	121.4 a)
	
	121.9

	C16
	
	
	
	
	
	
	113.6
	
	113.5 a)
	
	114.0

	Ca
	
	
	
	
	
	
	65.5
	
	69.0 a)
	
	68.2

	Cb
	
	
	
	
	
	
	29.4
	
	
	
	

	C1´
	
	
	
	
	
	
	
	
	133.7 a)
	
	135.1

	C2´
	
	
	
	
	
	
	
	
	129.2 a)
	
	128.8

	C3´
	
	
	
	
	
	
	
	
	128.8 a)
	
	128.5

	HC-NH
	
	
	
	
	
	
	150.1
	
	150.7 a)
	
	151.1

	HC=N
	
	
	
	
	
	
	
	
	
	
	


A: in CDCl3, B: in DMSO, a) keto-amine, b) phenol-imine form

* Solubility in CDCl3 and/ or DMSO is not enough for recording 13C NMR spectrum
Table S3. 1H and 13C NMR spectral data of Schiff bases (9 and 13).
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	9*
	
	13

	
	A
	
	B
	
	A**
	
	B**
	
	C

	H2
	7.12 (d,2H) a)
	
	
	
	7.70 (d,2H)
	
	7.92 (d,2H)
	
	8.03 (d,2H)
	
	7.74 (d,2H)

	H3
	7.23 (t,2H) a)
	
	
	
	7.41 (t,2H)
	
	8.19 (d,2H)
	
	8.65 (d,2H)
	
	8.05 (d,2H)

	H4
	6.89 (t,2H) a)
	
	
	
	6.96 (t,2H)
	
	
	
	
	
	

	H5
	6.97 (d,2H) a)
	
	
	
	6.99 (d,2H)
	
	
	
	
	
	

	H13
	
	
	
	
	
	
	7.84 (d,2H)
	
	7.92 (d,2H)
	
	7.66 (d,2H)

	H14
	
	
	
	
	
	
	7.63 (t,2H) 
	
	7.63 (t,2H)
	
	7.45 (t,2H)

	H15
	
	
	
	
	
	
	7.44 (t,2H)
	
	7.45 (t,2H)
	
	7.28 (t,2H)

	H16
	
	
	
	
	
	
	7.30 (d,2H)
	
	7.27 (d,2H)
	
	7.07 (d,2H)

	HC=N
	7.90 (s,2H) a)
	
	8.74 (s,2H) b)
	
	9.01 (s,2H)
	
	9.70 (s,2H)
	
	9.98 (s,2H)
	
	8.84 (s,2H)

	OH
	11.07 (s,2H) a)
	
	11.41 (s,2H) b)
	
	11.12 (b,2H)
	
	13.02 (b,2H)
	
	12.80 (s,2H)
	
	12.77 (s,2H)

	3J2-3
	7.6 a)
	
	
	
	7.1
	
	8.8
	
	9.0
	
	8.3

	3J3-4
	7.2 a)
	
	
	
	7.7
	
	
	
	
	
	

	3J4-5
	7.7 a)
	
	
	
	7.9
	
	
	
	
	
	

	3J13-14
	−
	
	
	
	
	
	8.0
	
	8.1
	
	8.1

	3J14-15
	−
	
	
	
	
	
	7.9
	
	7.6
	
	7.9

	3J15-16
	−
	
	
	
	
	
	8.6
	
	8.2
	
	8.0

	4J2-4
	1.7 a)
	
	
	
	1.4
	
	
	
	
	
	

	4J3-5
	0.9 a)
	
	
	
	1.6
	
	
	
	
	
	

	4J8-10
	−
	
	
	
	
	
	
	
	
	
	

	C1
	157.6
	
	
	
	159.1
	
	
	
	
	
	156.9

	C2
	129.4
	
	
	
	131.3
	
	
	
	
	
	130.0

	C3
	130.0
	
	
	
	133.7
	
	
	
	
	
	120.7

	C4
	119.2
	
	
	
	120.1
	
	
	
	
	
	140.8

	C5
	116.5
	
	
	
	117.0
	
	
	
	
	
	128.0

	C6
	118.6
	
	
	
	118.7
	
	
	
	
	
	109.8

	C13
	
	
	
	
	
	
	
	
	
	
	131.3

	C14
	
	
	
	
	
	
	
	
	
	
	127.1

	C15
	
	
	
	
	
	
	
	
	
	
	123.2

	C16
	
	
	
	
	
	
	
	
	
	
	119.0

	HC=N
	146.7
	
	
	
	163.3
	
	
	
	
	
	144.8


A: in CDCl3, B: in DMSO, C: in CDCl3+DMSO, a) and b) phenol-imine form

* the carbon and proton peaks of two phenol-imine isomers in CDCl3 are superimposed, ** solubility in CDCl3 and DMSO is not enough for recording 13C NMR spectrum
Table S4. UV-vis spectral data and values of tautomeric constants in various solvents.
	Comp.
	Solvent
	( (nm( (log ()


	% Keto isomera

	
	
	
	Solvent

medium 
	Acidic

mediumb
	Basic

mediumc

	5d
	DMSO
	272 (4.25), 352 (4.30)
	0.0
	0.0
	0.0

	
	EtOH
	270 (3.78), 348 (3.83), 438 (2.44)
	0.0
	0.0
	0.0

	
	CH2Cl2
	270 (4.25), 348 (4.28)
	0.0
	54.9
	0.0

	6
	DMSO
	276 (4.26), 352 (4.35)
	0.0
	0.0
	0.0

	
	EtOH
	272 (4.22(, 348 (4.29), 452 (3.11)
	0.0
	0.0
	0.0

	
	CH2Cl2
	236 (4.49), 272 (4.27), 350 (4.33)
	0.0
	56.4
	0.0

	
	n-Hexane
	270 (4.25), 352 (4.29)
	0.0
	56.6
	0.0

	7d
	DMSO
	274 (4.27), 350 (4.33)
	0.0
	0.0
	0.0

	
	EtOH
	270 (4.13), 348 (4.16), 448 (2.69)
	0.0
	0.0
	0.0

	
	CH2Cl2
	270 (4.27), 350 (4.31)
	0.0
	55.2
	0.0

	8
	DMSO
	276 (4.05), 352 (4.32)
	0.0
	0.0
	0.0

	
	EtOH
	270 (4.00), 348 (4.20)
	0.0
	0.0
	0.0

	
	CH2Cl2
	272 (4.11), 352 (4.32)
	0.0
	54.2
	0.0

	
	n-Hexane
	268 (3.77), 350 (3.92)
	0.0
	64.7
	0.0

	9
	DMSO
	282 (4.34), 310 (4.07)
	0.0
	0.0
	0.0

	
	EtOH
	272 (4.31), 306 (4.08)
	0.0
	0.0
	0.0

	
	CH2Cl2
	274 (4.34), 310 (4.07)
	0.0
	0.0
	0.0

	
	n-Hexane
	272 (4.31), 310 (4.01)
	0.0
	0.0
	0.0

	10d
	DMSO
	330 (3.93), 412 (4.25), 432 (4.18)
	67.7
	68.1
	

	
	EtOH
	330 (3.94), 410 (4.27), 432 (4.19)
	68.1
	69.4
	65.1

	
	CH2Cl2
	332 (4.06), 412 (4.38), 434 (4.31)
	67.5
	69.5
	67.6

	11d
	DMSO
	324 (4.11), 446 (4.34), 470 (4.32)
	63.0
	63.2
	62.9

	
	EtOH
	320 (3.90), 444 (4.20), 470 (4.16)
	66.7
	63.3
	62.9

	
	CH2Cl2
	324 (4.11), 444 (4.28), 468 (4.25)
	59.8
	69.0
	59.3

	12d
	DMSO
	324 (4.13), 446 (4.33), 470 (4.31)
	61.2
	61.4
	61.4

	
	EtOH
	320 (3.96), 444 (4.25), 464 (4.22)
	66.1
	
	65.9

	
	CH2Cl2
	324 (4.15), 444 (4.26), 466 (4.23)
	56.2
	69.9
	56.4

	13
	DMSO
	264 (4.19), 332 (3.89), 410 (4.30), 430 (4.18)
	71.7
	70.6
	70.9

	
	EtOH
	262 (4.17), 332 (3.89), 408 (4.25), 426 (4.16)
	69.3
	69.2
	67.3

	
	CH2Cl2
	262 (4.31), 334 (4.01), 412 (4.37), 436 (4.29)
	69.7
	75.3
	69.7

	
	n-Hexane
	262 (4.10), 332 (3.86), 410 (4.19), 432 (4.09)
	67.9
	70.4
	68.2


aA2/A1 = x/(100-x) where A1=The absorbance of the phenol-imine isomer (π-π*); A2=The absorbance of the keto-amine isomer (n-π*); x=The percentage of keto-amine isomer  

bAcidic medium is attained by addition of CF3COOH (1 mL) to the given solution (compound concentration 1 x 10-4 mol dm-3)
cBasic medium is attained by addition of NEt3 (1 mL) to the given solution (compound concentration 1 x 10-4 mol dm-3)   

dNot sufficiently soluble in n-hexane
Table S5. Hydrogen bond geometry (Å, o) and Q values (Å) for salicylaldimines and naphthaldimines. 
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	O-H (Å)
	H…N (Å)
	O…N (Å)
	O-H…N (o)
	d1 (Å)
	d2 (Å)
	d3 (Å)
	d4 (Å)
	Delocalization parameter (Q)

	553
	0.82
	1.90
	2.616(2)
	146
	1.355(3)
	1.405(3)
	1.450(3)
	1.278(3)
	0.122(3)

	644
	0.96(3)
	1.69(3)
	2.579(2)
	154(3)
	1.346(3)
	1.403(3)
	1.445(3)
	1.279(2)
	0.109(3)

	
	0.98(2)
	1.61(3)
	2.545(2)
	158(3)
	1.356(2)
	1.402(3)
	1.445(3)
	1.276(2)
	0.123(3)

	8
	0.96(3)
	1.72(3)
	2.596(2)
	150(2)
	1.345(3)
	1.399(3)
	1.448(3)
	1.278(2)
	0.116(3)

	
	0.88(3)
	1.81(2)
	2.599(2)
	148(2)
	1.350(2)
	1.404(2)
	1.448(3)
	1.272(2)
	0.122(2)

	946
	0.91(8)

0.71(5)
	2.03(6)

2.07(4)
	2.615(5)

2.604(5)
	121(6)

133(6)
	1.329(6)

1.343(6)
	1.410(5)

1.433(5)
	1.467(7)

1.442(7)
	1.278(5)

1.278(5)
	0.108(6)

0.074(6)

	I54
	0.90(2)
	1.81(2)
	2.598(2)
	144(2)
	1.351(2)
	1.405(2)
	1.451(2)
	1.285(2)
	0.112(2)

	II55
	0.82
	1.87
	2.5984(17)
	147
	1.3546(15)
	1.4033(19)
	1.445(2)
	1.2800(16)
	0.1163(2)

	III20
	0.820
	1.873
	2.600(4)
	147.1(4)
	1.344(4)
	1.406(7)
	1.448(4)
	1.283(4)
	0.103(5)

	IV56
	0.99(4)
	1.62(4)
	2.574(3)
	159(3)
	1.350(3)
	1.398(3)
	1.441(3)
	1.280(2)
	0.113(3)

	V57
	0.94(2)
	1.73(2)
	2.5941(15)
	150.2(18)
	1.3500(17)
	1.4046(18)
	1.4428(18)
	1.2772(16)
	0.111(17)

	VI58
	0.82
	1.88
	2.604(4)
	147
	1.360(4)
	1.397(5)
	1.439(4)
	1.276(4)
	0.126(4)

	1338
	1.02(3)
	1.64(3)
	2.575(3)
	150(2)
	1.346(2)
	1.397(3)
	1.445(3)
	1.290(2)
	0.104(3)

	VII14
	0.95(3)
	1.70(3)
	2.540(2)
	146.3
	1.334(2)
	1.406(3)
	1.444(3)
	1.290(2)
	0.082(3)

	VIII59
	*
	*
	2.558(7)
	148.5
	1.327(8)
	1.414(8)
	*
	1.308(7)
	

	IX60
	0.82
	0.81
	2.540(4)
	147.7
	1.297(4)
	1.408(4)
	1.412(5)
	1.288(4)
	0.013(4)

	X61
	0.83(5)
	*
	2.570(3)
	152
	1.323(3)
	1.406(3)
	1.420(4)
	1.290(3)
	0.047(3)

	XI62
	0.934(31)
	1.707(32)
	2.560(3)
	150.34
	1.354(3)
	1.392(3)
	1.456(3)
	1.279(3)
	0.139(3)

	XII40
	0.82
	1.83
	2.554(9)
	146
	1.350(3)
	1.394(4)
	1.458(3)
	1.282(3)
	0.132(3)
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	N-H (Å)
	H…O (Å)
	O…N (Å)
	O…H-N (o)
	d1 (Å)
	d2 (Å)
	d3 (Å)
	d4 (Å)
	Delocalization parameter (Q)

	XIII63
	0.96(2)
	1.76(2)
	2.579(2)
	142.0(15)
	1.298(2)
	1.437(2)
	1.403(2)
	1.308(2)
	-0.044(2)

	XIV64
	1.04(5)
	1.64(5)
	2.561(3)
	145(4)
	1.298(4)
	1.423(4)
	1.413(4)
	1.301(4)
	-0.013(4)

	
	0.88(5)
	1.84(4)
	2.578(3)
	141(6)
	1.324(4)
	1.415(4)
	1.428(4)
	1.288(4)
	0.049(4)

	XV65
	0.86
	1.98
	2.655(5)
	134
	1.291(6)
	1.406(7)
	1.412(7)
	1.296(6)
	0.001(7)

	
	0.86
	1.96
	2.637(5)
	135
	1.296(6)
	1.411(6)
	1.412(6)
	1.294(6)
	0.003(6)

	XVI64
	0.967(19)
	1.77(2)
	2.5976(16)
	141.0(17)
	1.3101(17)
	1.4343(19)
	1.398(2)
	1.305(2)
	-0.0312(2)

	XVII66
	1.00(3)
	1.73(3)
	2.576(2)
	140(2)
	1.291(2)
	1.429(3)
	1.404(3)
	1.320(2)
	-0.054(3)

	XVIII67
	0.86
	1.85
	2.543
	137
	1.289(3)
	1.430(3)
	1.396(3)
	1.306(3)
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	XIX68
	0.86
	1.84
	2.5383(17)
	137
	1.2822(17)
	1.4305(19)
	1.3988(19)
	1.3161(17)
	-0.0656(18)

	XX69
	*
	1.79
	2.54
	139.5
	1.266(5)
	1.431
	*
	1.324(5)
	

	XXI70
	0.91(2)
	1.80(2)
	2.560(2)
	139(2)
	1.276(2)
	1.439(2)
	1.394(2)
	1.3237(19)
	-0.0927(2)
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	2.5257(19)
	139(2)
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	1.309(2)
	-0.058(2)

	XXIII72
	0.90(2)
	1.81(2)
	2.5706(19)
	141.0(19)
	1.2709(19)
	1.443(2)
	1.397(2)
	1.321(2)
	-0.0961(2)
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* The values are not given in the literature
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Figure S1. HETCOR spectrum of 11.
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Figure S2. HMBC correlations for 6.
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Figure S3. UV-vis spectra showing solvent effects on compounds (6). DMSO -x-, CH2Cl2 -■-, ethanol -▲-, n-hexane -★- and (11) DMSO -(-, CH2Cl2 -(-, ethanol -(-; Schiff base concentration 1 x 10-4 mol dm-3.
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Figure S4. UV-vis spectra showing solvent effects on compounds (9). DMSO -x-, CH2Cl2 -■-, ethanol -▲-, n-hexane -★- and (13) DMSO -(-, CH2Cl2 -(-, ethanol -(-, n-hexane -☆- ; Schiff base concentration 1 x 10-4 mol dm-3.
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Figure S5. UV-vis spectra showing solvent ___, acidic--- and basic -■- effects on compound (8) in CH2Cl2 solution; acidic medium is satisfied by addition of CF3COOH (1mL) to the given solution; basic medium is satisfied by addition of NEt3 (1mL) to the given solution (c =1 x 10-4 mol dm-3).
***********************************End of Supplementary materials*********************************
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