
Supplementary Data 

 

Synthesis of N-(Anthracen-9-ylmethyl)-N-methyl-2-
(phenylsulfonyl)ethanamine Via Microwave Green 
Synthesis Method: X-Ray Characterization, DFT and 
Hirshfeld Analysis 

Mohyeddine Al-Qubati 1,2, Hazem A. Ghabbour 3, Saied M. Soliman 4, Abdullah Mohammed Al-Majid 
5, Assem Barakat 5,* and Mujeeb A. Sultan 6,* 

1 Department of physics, Faculty of Applied Sciences, Taiz University, Taiz 6803, Republic of Yemen; 

Smohyeddine@gmail.com (M.A-Q.).  
2  Faculty of Engineering and Information Technology, Aljanad University for Science and Technology, Taiz, 

Republic of Yemen; Mohyeddine@just.ac (M.A-Q.).  
3 Department of Medicinal Chemistry, Faculty of Pharmacy, University of Mansoura, Mansoura 35516, Egypt; 

hghabbour@mans.edu.eg (H.A.G.). 
4 Department of Chemistry, Faculty of Science, Alexandria University, P.O. Box 426, Ibrahimia, Alexandria 21321, 

Egypt; saied1soliman@yahoo.com and saeed.soliman@alexu.edu.eg (S.M.S.).    
5 Department of Chemistry, College of Science, King Saud University, P. O. Box 2455, Riyadh 11451, Saudi Arabia; 

amajid@ksu.edu.sa (A.M.A.). 
6  Department of Pharmacy, Faculty of Medical Sciences, Aljanad University for Science and Technology, Taiz, 

Republic of Yemen. 

* Correspondence:  ambarakat@ksu.edu.sa; Tel.: +966-11467-5901; Fax: +966-11467-5992 (A.B.); 

mujeeb.AA@just.ac; Tel.: 00967775873672 (M.A.S.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:Mohyeddine@just.ac
mailto:hghabbour@mans.edu.eg
mailto:saied1soliman@yahoo.com
mailto:saeed.soliman@alexu.edu.eg


Table S1 The calculated bond distances and angles compared to the experimental data of aza-

Michael product 3a. 

Parameter  Calc. Exp. 

R(1-2)          1.530 1.550 

R(1-35)         1.464 1.473 

R(2-3)          1.822 1.778 

R(3-4)          1.473 1.470 

R(3-5)          1.473 1.470 

R(3-6)          1.804 1.773 

R(6-7)          1.396 1.350 

R(6-11)         1.396 1.354 

R(7-8)          1.395 1.353 

R(8-9)          1.396 1.360 

R(9-10)         1.397 1.352 

R(10-11)        1.395 1.350 

R(20-21)        1.423 1.356 

R(20-25)        1.370 1.359 

R(21-22)        1.367 1.352 

R(22-23)        1.430 1.354 

R(23-24)        1.449 1.362 

R(23-26)        1.396 1.356 

R(24-25)        1.436 1.356 

R(24-29)        1.418 1.360 

R(26-27)        1.397 1.352 

R(27-28)        1.444 1.354 

R(27-30)        1.430 1.354 

R(28-29)        1.418 1.358 

R(28-33)        1.433 1.357 

R(29-34)        1.519 1.547 

R(30-31)        1.368 1.355 

R(31-32)        1.423 1.355 

R(32-33)        1.371 1.355 

R(34-35)        1.476 1.474 

R(35-36)        1.459 1.470 

A(2-1-12)       107.7 110.0 

A(2-1-13)       110.1 110.3 

A(2-1-35)       111.0 107.5 

A(1-2-3)        113.9 111.2 

A(1-2-14)       110.4 108.7 

A(1-2-48)       113.9 109.3 

A(12-1-13)      107.4 109.1 

A(12-1-35)      108.6 110.5 



A(13-1-35)      111.9 109.4 

A(1-35-34)      113.0 112.8 

A(1-35-36)      112.4 107.7 

A(3-2-14)       103.8 109.7 

A(3-2-48)       105.7 107.9 

A(2-3-4)        106.5 109.8 

A(2-3-5)        107.9 110.5 

A(2-3-6)        105.0 107.4 

A(14-2-48)      108.5 110.0 

A(4-3-5)        121.3 108.9 

A(4-3-6)        107.5 109.6 

A(5-3-6)        107.5 110.6 

A(3-6-7)        119.3 120.8 

A(3-6-11)       119.2 119.0 

A(7-6-11)       121.6 120.3 

A(6-7-8)        118.9 119.6 

A(6-7-15)       119.6 120.0 

A(6-11-10)      119.0 120.2 

A(6-11-19)      119.8 120.0 

A(8-7-15)       121.5 120.4 

A(7-8-9)        120.1 120.1 

A(7-8-16)       119.8 119.8 

A(9-8-16)       120.1 120.1 

A(8-9-10)       120.4 120.0 

A(8-9-17)       119.8 120.2 

A(10-9-17)      119.8 119.9 

A(9-10-11)      120.1 119.7 

A(9-10-18)      120.1 120.3 

A(11-10-18)     119.8 120.0 

A(10-11-19)     121.2 119.7 

A(21-20-25)     121.0 120.1 

A(21-20-37)     119.4 119.7 

A(20-21-22)     119.6 120.0 

A(20-21-38)     119.9 120.1 

A(25-20-37)     119.6 120.1 

A(20-25-24)     121.8 119.9 

A(20-25-40)     118.5 120.0 

A(22-21-38)     120.6 119.9 

A(21-22-23)     121.3 120.0 

A(21-22-39)     120.7 120.1 

A(23-22-39)     118.0 119.9 

A(22-23-24)     119.7 120.2 

A(22-23-26)     120.7 119.5 



A(24-23-26)     119.6 120.3 

A(23-24-25)     116.7 119.7 

A(23-24-29)     119.5 119.5 

A(23-26-27)     121.7 120.1 

A(23-26-41)     119.1 120.0 

A(25-24-29)     123.8 120.7 

A(24-25-40)     119.7 120.1 

A(24-29-28)     119.9 119.7 

A(24-29-34)     121.3 122.4 

A(27-26-41)     119.2 120.0 

A(26-27-28)     119.3 119.8 

A(26-27-30)     121.2 119.9 

A(28-27-30)     119.5 120.2 

A(27-28-29)     119.9 120.5 

A(27-28-33)     117.4 119.8 

A(27-30-31)     121.1 120.0 

A(27-30-42)     118.2 120.1 

A(29-28-33)     122.7 119.7 

A(28-29-34)     118.7 117.9 

A(28-33-32)     121.4 120.0 

A(28-33-45)     119.0 120.0 

A(29-34-35)     114.6 110.9 

A(29-34-46)     110.7 109.9 

A(29-34-47)     108.4 108.2 

A(31-30-42)     120.7 120.0 

A(30-31-32)     119.8 119.9 

A(30-31-43)     120.4 120.0 

A(32-31-43)     119.8 120.0 

A(31-32-33)     120.9 120.1 

A(31-32-44)     119.4 119.8 

A(33-32-44)     119.7 120.1 

A(32-33-45)     119.6 120.0 

A(35-34-46)     111.1 109.7 

A(35-34-47)     106.2 108.4 

A(34-35-36)     110.1 108.4 

A(46-34-47)     105.3 109.6 

A(35-36-49)     110.6 109.8 

A(35-36-50)     113.1 109.6 

A(35-36-51)     109.6 109.3 

A(49-36-50)     107.9 109.3 

A(49-36-51)     107.5 109.4 

A(50-36-51)     107.9 109.4 
                                      aAtom label refers to Fig. 3 


