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3. References (S14) 

1. Experimental 

1.1 General 

Melting points were uncorrected. Variable temperature 
1
H-NMR spectra were calibrated 

with a standard methanol sample.
1
 The temperature was measured at the probe (± 0.1 

o
C). 
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Samples were allowed to equilibrate for 10 min at each temperature before recording the 

spectrum. 

 

1.2 Chemicals 

All starting materials and solvents were purified with appropriate purification techniques 

before use, when necessary.
2
 N-(aryl-alkylsulfonyl) morpholines 1a-d are known 

compounds and identified by comparison of some their spectral data (IR, 
1
H and 

13
C 

NMR) and physical properties with those of authentic samples and were prepared from 

morpholine and sulfonylchlorides according to literature.
3-14

 

 

1.3 General Procedure for preparation of N-(aryl-alkylsulfonyl) morpholines 1a-

d 
3
 

To a solution of morpholine (1 mmol) in pyridine (3 ml), aryl or alkyl sulfonyl chloride 

(2 mmol) was added and the mixture was stirred for appropriate time. Completion of the 

reaction was indicated by TLC. After completion, water was added and the solid product 

was filtered. The desired pure products were recrystallised in ethanol; 1a, mp = 93-95 
o
C, 

lit.
11

 mp = 95
 o

C; 1b, mp = 142-144
 o
C, lit.

12
 mp = 143-145

 o
C; 1c, mp = 117-119

 o
C, lit.

13
 

mp = 117-118
 o

C; 1d, mp = 151-153
 o

C; 1e, mp = 170-172
 o

C, lit.
14

 mp = 172-174 
o
C. 

Unfortunately, any melting point was not found for 1d in literature in spite of the fact that 

there were many papers for the synthesis of this compound; so, the melting point 

obtained by us, is still included. 
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2. Dynamic behavior of N-(aryl-alkylsulfonyl) morpholines 1a-1e in variable 

temperatures 

 

Figure S1. 
1
H-NMR (500 MHz) spectrum of 4-methylbenzenesulfonyl morpholine 1b in 

CD3COCD3 (at 183 K). 

N

O

S

O
O

CH3

1b

183 K



S5 

 

Continued Figure S1. 

 

Figure S2. 
1
H-NMR (500 MHz) spectrum of 4-methylbenzenesulfonyl morpholine 1b in 

CD3COCD3 (at 298 K). 
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Continued Figure S2. 

 

Continued Figure S2. 



S7 

 

Figure S3. 
1
H-NMR (500 MHz) spectrum of benzenesulfonyl morpholine 1c in 

CD3COCD3 (at 183 K).  

 

Continued Figure S3. 

N

O

S

O
O

1c

183 K



S8 

 

Figure S4. 
1
H-NMR (500 MHz) spectrum of benzenesulfonyl morpholine 1c in 

CD3COCD3 (at 298 K). 

 

Continued Figure S4. 
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Continued Figure S4. 

 

Figure S5. 
1
H-NMR (500 MHz) spectrum of 4-bromobenzenesulfonyl morpholine 1d in 

CD3COCD3 (at 183 K).  
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Continued Figure S5. 

 

Continued Figure S5. 
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Figure S6. 
1
H-NMR (500 MHz) spectrum of 4-bromobenzenesulfonyl morpholine 1d in 

CD3COCD3 (at 298 K). 

 

Continued Figure S6. 
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Continued Figure S6. 

 

Figure S7. 
13

C-NMR (125 MHz) spectrum of 4-bromobenzenesulfonyl morpholine 1d in 

CD3COCD3 (at 298 K). 
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Figure S8. 
1
H-NMR (500 MHz) spectrum of 4-nitrobenzenesulfonyl morpholine 1e in 

CD2Cl2 (at 183 K).  

 

Continued Figure S8. 
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Continued Figure S8. 
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Figure S9. 
1
H-NMR (500 MHz) spectrum of 4-nitrobenzenesulfonyl morpholine 1e in 

CD2Cl2 (at 298 K). 

 

Continued Figure S9. 

 



S16 

Continued Figure S9. 

 

3. References 

1. Günther, H. NMR Spectroscopy, 2nd ed., Wiley, New York, Chap. 3, pp.66, 1995. 

2. a) Casey, M.; Leonard, J.; Lygo, B.; Procter, G. Advanced Practical Organic 

Chemistry, Chapman & Hall, Int. New York, 1990. b) Armarego, W. L. F.; Perrin, D. D. 

Purification of Laboratory Chemicals Butter worth-Heinmam, Oxford, 1996. 

3. Furniss, B. S.; Hannaford, A. J.; Smith, P. W. G.; Tatchell, A. R. Vogel’s Textbook of 

Practical Organic Chemistry, Longman, 4
th

 ed., London & New York,1986. 

4. De Luca, L.; Giacomelli, G. J. Org. Chem. 2008, 73, 3967-3969.  

5. Ruano, J. L. G.; Parra, A.; Yuste, F.; Mastranzo, V. M. Synthesis 2008, 311–319. 

6. Pandya, R.; Murashima, T.; Tedeschi, L.; Barrett, A. G. M. J. Org. Chem. 2003, 68, 

8274-8276. 

7. Jones, T. R.; Varney, M. D.; Webber, S. E.; Lewis, K. K.; Marzoni, G. P.; Palmer, C. 

L.; Kathardekar, V.; Welsh, K. M.; Webber, S.; Matthews, D. A.; Appelt, K.; Smith, W. 

W.; Janson, C. A.; Villafranca, J. E.; Bacquet, R. J.; Howland, E. F.; Booth, C. L. J.; 

Herrmann, S. M.; Ward, R. W.; White, J.; Moomaw, E. W.; Bartlett, C. A.; Morse, C. A. 

J. Med. Chem. 1996, 39, 904-917. 

8. Caddick, S.; Wilden, J. D.; Judd, D. B. J. Am. Chem. Soc. 2004, 126, 1024-1025. 

9. Frost, C. G.; Hartley, J. P.; Griffinb, D. Synlett. 2002, 1928-1930. 

10. Weast, R. C.; Grasselli, J. G. Handbook of Data on Organic Compounds, 2
nd

 Ed., 

CRC Press, Inc, Florida, 1989. 

11. Zhou, G.; Ting, P.; Aslanian, R.; Piwinski, J. J. Org. Lett. 2008, 10, 2517-2520. 



S17 

12. Snyder, H. R.; Anderson, H. V.; Hallada, D. P. J. Am. Chem. Soc. 1951, 73, 3258-

3260. 

13. Knausz, D.; Meszticzky, A.; Szak′acs, L.; Cs′akv′ari, B.; Ujsz′aszy, K. J. Organom. 

Chem. 1983, 256, 11-21. 

14. Jones, T. R.; Varney, M. D.; Webber, S. E.; Lewis, K. K.; Marzoni, G. P.; Palmer, C. 

L.; Kathardekar, V.; Welsh, K. M.; Webber, S.; Matthews, D. A.; Appelt, K.; Smith, W. 

W.; Janson, C. A.; Villafranca, J. E.; Bacquet, R. J.; Howland, E. F.; Booth, C. L. J.; 

Herrmann, S. M.; Ward, R. W.; White, J.; Moomaw, E. W.; Bartlett, C. A.; Morse, C. A. 

J. Med. Chem. 1996, 39, 904-917. 

 


