
S1

Electronic Supplementary Information

An efficient and  rapid  intramolecular cyclization of quadruple 

Mannich reaction for the one-pot synthesis of pentaazaphenalenes 

and their antimicrobial activities

Ahmed F. M. EL-Mahdy,*a and Hassan A. H. El-Sherifa 

Chemistry Department, Faculty of Science, Assuit University, Assuit 71516, Egypt.

E-mail: ahmed.ahmed20@science.au.edu.eg   

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

mailto:ahmed.ahmed20@science.au.edu.eg


S2

Table of contents

1. The geometry structure of intermediate tautomer and atomic charge of intermediate tautomer 6a...S2

2. IR, 1H-NMR and 13C-NMR of compounds 3a-k…………………………..............….............…S3-S33



S3

Figure S1. The geometry structure of intermediate tautomer 6a. Atom color 
code: Carbon (gray), nitrogen (blue), oxygen (red), sulfur 
(yellow), bromine (orange) and hydrogen (white).

                   Table S1. Values of atomic charge of intermediate tautomer 6a. 

Atom Number Charge
C 1 0.24198
C 2 0.42319
C 3 - 0.23840
C 4 0.65682
C 5 - 0.26874
C 6 - 0.08130
H 7 0.22825
H 8 0.25065
C 9 - 0.27104
H 10 0.23901
H 11 0.21085
C 12 - 0.70967
H 13 0.24841
H 14 0.24718
H 15 0.24192
N 16 - 0.55760
N 17 - 0.67056
H 18 0.42809
N 19 - 0.61320
H 20 0.46452
N 21 - 0.64060
H 22 0.47049
O 23 - 0.61361
S 24 - 0.18107
H 25 0.21903
H 26 0.27539
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FTIR spectrum of compound 3a.
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1H-NMR spectrum of compound 3a (400 MHz, DMSO-d6).

HN

N

O

S N

N

N

3a



S6

13C-NMR spectrum of compound 3a (400 MHz, DMSO-d6 ).
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FTIR spectrum of compound 3b
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1

H-NMR spectrum of compound 3b (400 MHz, DMSO-d6).
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13C-NMR spectrum of compound 3b (400 MHz, DMSO-d6 ).
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FTIR spectrum of compound 3c
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1H-NMR spectrum of compound 3c (400 MHz, DMSO-d6).
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FTIR spectrum of compound 3d.
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1H-NMR spectrum of compound 3d (90 MHz, DMSO-d6).
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13C-NMR spectrum of compound 3d (400 MHz, DMSO-d6 ).
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FTIR spectrum of compound 3e
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1H-NMR spectrum of compound 3e (400 MHz, DMSO-d6).
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13C-NMR spectrum of compound 3e (400 MHz, DMSO-d6 ). 
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FTIR spectrum of compound 3f
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1H-NMR spectrum of compound 3f (400 MHz, DMSO-d6).
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13C-NMR spectrum of compound 3f (400 MHz, DMSO-d6 ). 
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FTIR spectrum of compound 3g
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1H-NMR spectrum of compound 3g (400 MHz, DMSO-d6).
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FTIR spectrum of compound 3h
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1H-NMR spectrum of compound 3h (90 MHz, DMSO-d6).
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13C-NMR spectrum of compound 3h (400 MHz, DMSO-d6).
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FTIR spectrum of compound 3i
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1H-NMR spectrum of compound 3i (400 MHz, DMSO-d6).
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FTIR spectrum of compound 3j
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1H-NMR spectrum of compound 3j (400 MHz, DMSO-d6).
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13C-NMR spectrum of compound 3j (400 MHz, DMSO-d6).
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ROESY-NMR spectrum of compound 3j (400 MHz, DMSO-d6).
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FTIR spectrum of compound 3k
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1H-NMR spectrum of compound 3k (400 MHz, DMSO-d6).
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13C-NMR spectrum of compound 3k (400 MHz, DMSO-d6).
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