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Synthesis of 4-tert-butyl-2-(thiomorpholin-4-ylmethyl)phenol,
and 4-tert-butyl-2,6-bis(thiomorpholin-4-ylmethyl)phenol
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4-tert-butyl -2-(thiomorpholin-4-ylmethyl)phenol (2) and 4-tert-butyl-2,6-
bis(thiomorpholin-4-ylmethyl)phenol (3) were prepared from 4- tert-butylphenol (1) and
thiomorpholine and formaldehyde (37%) in methanol as solvent . A solution of methanol
(50 mL) and 4-tert-butylphenol (1.49 g, 9.92 mmol) 1 was prepared and heated at 40 °C for
15 minutes, after that a solution of thiomorpholine (2.0 g, 20.7mmol) and formaldehyde
(2.50 mL, 20.15 mmol) in methanol were added. When the addition was completed, the
reaction mixture was stirred at reflux for 24 hrs. The solvent was eliminated using

rotavapor and reaction mixture was poured into water and extracted with ethyl acetate.
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Chromatography on silica gel (30/70 EtOAc/n-hexane) afforded two crystalline products 2
and 3 (5% and 35 % yield).

4-tert-butyl-2-(thiomorpholin-4-ylmethyl)phenol (2)
Meéelting Point: 85-87 C° (methanol, uncorrected).

IR (CHCI 3 film; cm™): 3456 (O-H); 3197 (Cqz-H Ar); 2886 (Csps-H).
'H-NMR (300 MHz; CDCls): 8= 10.33 (1H, s, OH); 7.18 (1H, dd, J= 8.4Hz, 2.7Hz): 6.94
(1H, d, J= 2.7Hz): 6.74 (1H, d, 8.4H2); 3.70 (2H, s, Ar-CHy); 2.82 (4H, m, -S-CH2-); 2.71

(4H, m, -N-CH,-); 1.27 (9H, CHs).

B3C-NMR (75 MHz; CDCl3): 8= 155 (C); 141.8 (C); 125.60 (CH); 125.49 (CH); 119.77(C);
115.47 (CH); 62.51 (Ar-CH,); 54.36 (-N-CH,-); 33.84 (C); 31.48 (CH3); 27.79 (-S-CH,-).

MS (FAB:; m/z, %): 266(80%); 265 (100%): 163(45%).

Elementa Analysis. Calculated for CisHxNOS: C, 67.88%; H, 8.73%; N, 5.28%; O,
6.03%; S, 12.08%. Found: C, 67.58%; H, 8.75%; N, 5.41%; O, 6.09%; S, 12.01%.

4-tert-butyl-2,6-bis(thiomorpholin-4-ylmethyl)phenol (3)

Melting Point: 95-97 C° (methanol, uncorrected).
IR (CHCl3 film; cm™): 3403 (O-H); 3089 (Cspz-H Ar); 2986 (Cepz-H).

'H-NMR (300 MHz; CDCl3): §=10.69 (1H, s, OH); 7.09 (2H, 9); 3.71 (4H, s, Ar-CH.);
2.86 (8H, m, -S-CH2-); 2.76 (8H, m, -N-CHz-); 1.27 (9H, CHs).

3C-NMR (75 MHz; CDCl): 8=153.6 (C); 141.14 (C); 125.79 (CH); 121.22 (C); 58.81 (Ar-
CH,): 54.42 (-N-CH-); 33.78 (C); 31.47 (CHs); 27.74 (-S-CH2-).



MS (FAB; miz, %): 381 (35%); 278 (100%); 175 (50%).

Elemental Analysis: Calculated for C,0H3zN,0OS,: C, 63.11%; H, 8.47%; N, 7.36%; O,
4.20%; S, 16.85%. Found: C, 63.42%; H, 8.51%; N, 7.29%; O, 4.25%; S, 16.91%.
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Sintesis de 4-terbutil-2-(tiomorfolin-4-ilmetil) fenol y 4-terbutil-2,6-
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4-terbutil-2-(tiomorfolin-4-ilmetil) fenol (2) y 4-terbutil-2,6-bis (tiomorfolin-4-ilmetil)

OH

fenol (3) fueron preparados a partir de 4-terbutilfenol (1), tiomorfolina y
formaldehido (al 37 %) con metanol como disolvente. Se prepard una soluciéon de
metanol (50 mL) y 4-terbutilfenol (1.49 g, 9.92 mmol.) (1) y se calenté a 40 °C
durante 15 minutos, después de esto, se adicionoé una solucion de tiomorfolina
(2.0 g, 20.7mmol) y el formaldehido (1.50 mL, 20.15 mmol) en metanol. Cuando
termind la adicion, la mezcla de reaccion se agitdo con reflujo por 24 horas. El
disolvente se eliminé usando el rotavapor y la mezcla de reaccion se vertié en

agua y se extrajo6 con acetato de etilo. Posteriormente se llevo acabo la
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cromatografia sobre silica gel (30/70 AcOEt/n-hexano) y se obtuvieron dos

productos cristalinos (2) y (3) (5 % y 35 % de rendimiento).

4-terbutil-2-(tiomorfolin-4-ilmetil) fenol (2)

Punto de fusién: 85-87 C ° (metanol, no corregido).
IR (CHCE film; cm™): 3456 (O-H); 3197 (Csp2-H Ar); 2886 (Csps-H).

'H-NMR (300 MHz; CDCl): 8= 10.33 (1H, s, OH); 7.18 (1H, dd, J= 8.4Hz, 2.7Hz);
6.94 (1H, d, J= 2.7Hz); 6.74 (1H, d, 8.4Hz); 3.70 (2H, s, Ar-CH,); 2.82 (4H, m, -S-
CHy): 2.71 (4H, m, -N-CH,-): 1.27 (9H, CHa).

¥C-NMR (75 MHz; CDCls): 8= 155 (C); 141.8 (C); 125.60 (CH); 125.49 (CH);
119.77(C); 115.47 (CH); 62.51 (A-CH,); 54.36 (-N-CH2-); 33.84 (C); 31.48 (CH3);
27.79 (-S-CH,-).

MS (FAB; m/z, %): 266(80%); 265 (100%); 163(45%).

Andlisis Elemental: Calculado para C;5H,3NOS: C, el 67.88 %; H, el 8.73 %; N, el
5.28 %; O, el 6.03 %; S, el 12.08 %. Encontrado: C, el 67.58 %; H, el 8.75 %; N, el
5.41 %; O, el 6.09 %; S, el 12.01 %.

4-terbutil-2,6-bis(tiomorfolin-4-ilmetil) fenol (3)
Punto de fusién: 95-97 C ° (metanol, no corregido).

IR (CHC film; cm™): 3403 (O-H); 3089 (Cspo-H Ar); 2986 (Copa-H).

IH-NMR (300 MHz; CDCL): 5=10.69 (1H, s, OH); 7.09 (2H, s); 3.71 (4H, s, Ar-
CH,): 2.86 (8H, m, -S-CH2-): 2.76 (8H, m, -N-CH,-); 1.27 (9H, CHs).

3C-NMR (75 MHz; CDCl): 5=153.6 (C); 141.14 (C); 125.79 (CH); 121.22 (C);
58.81 (Ar-CH,); 54.42 (-N-CH,-); 33.78 (C); 31.47 (CH3); 27.74 (-S-CH,-).



MS (FAB; m/z, %): 381 (35%); 278 (100%): 175 (50%).

Andlisis Elemental: Calculado para C,yH3,N,OS,: C, el 63.11 %; H, el 8.47 %; N, el
7.36 %; O, el 4.20 %; S, el 16.85 %. Encontrado: C, el 63.42 %; H, el 8.51 %; N, el
7.29 %; O, el 4.25%; S, el 16.91 %.
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OH OH
CH4OH / CH,O N ﬁ
— >
Hw K/S
N
ol s ol
1 2

4-chloro-2-(thiomorpholin-4-ylmethyl)phenol (2) was prepared from 4-chlorophenol (1)
and thiomorpholine and formadehyde (37%) in methanol as solvent . A solution of
methanol (50 mL) and 4-chlorophenol 1 (1.26g, 9.80 mmol) was prepared and heated at 40
°C for 15 minutes, after that a solution of thiomorfoline (2.0g, 20.7 mmol) and
formaldehyde (1.5 mL, 20.15 mmol) in methanol was added . When the addition was
completed, the reaction mixture was stirred at reflux for 24 hrs. The solvent was eliminated
using rotavapor and reaction mixture was poured into water and extracted with ethyl
acetate. The product was crystallized after eliminated solvent and recrystallized from

ethanol as white powder (2) (25% yield).
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Melting Point: 127-129 °C (methanol, uncorrected).
IR (CHCI; film, cm™): 3502 (O-H); 3010 (Cgy2-H Ar); 2985 (Cgpa-H).

'H-NMR (300 MHz; CDCls): 3= 10.56 (1H, s, OH); 7.11 (1H, dd, J= 8.7Hz, 2.7Hz); 6.94
(1H, d, J= 2.7H2); 6.74 (1H, d, 8.7Hz): 3.65 (2H, s, Ar-CH,); 2.81 (4H, m, -S-CH,-); 2.71
(4H, m, -N-CH-).

BC.NMR (75 MHz; CDCly): 8= 156 (C); 128.56 (CH); 128.31 (CH); 123.61 (C);
122.11(C); 117.37 (CH); 61.63 (Ar-CHy); 54.27 (-S.CH,-); 27.73 (-N-CH,-).

MS (FAB; miz, %): 244(100%); 215; 180; 154.

Elemental Analysis. Calculated for C;;H4,NOSCI: C, 54.20%; H, 5.79%; N, 5.75%; O,
6.56%; S, 13.15%; Cl, 14.54%. Found: C, 54.40%; H, 5.77%; N, 5.80%; O, 6.45%; S,
13.22%; Cl, 14.49%.
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OH OH
CH3OH / CH,0 N /\
PPN s
Cl N Cl
1 2

4-cloro-2-(tiomorfolin-4-ilmetil) fenol (2) se prepar6 a partir de 4-clorofenol (1),
tiomorfolina y formaldehido (al 37 %) en metanol como disolvente. Se prepard una
solucién de metanol (50 mL) y (1) 4-clorofenol (1.26g, 9.80 mmol) y se calent6 a
40 °C durante 15 minutos, después se adiciond una solucién de tiomorfolina (2.0g,
20.7 mmol) y formaldehido (1.5 mL, 20.15 mmol) en metanol. Cuando terminé la
adicion, la mezcla de reaccién se agitd con reflujo por 24 horas. El disolvente se
elimindé usando el rotavapor. La mezcla de reaccién se verti6 en agua y los

productos se extrajeron con acetato de etilo. Estos se cristalizaron después de
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eliminar el disolvente y se recristalizaron con etanol, obteniendo un polvo blanco

(2) (con rendimiento del 25 %).
Punto de fusién: 127-129 °C (metanol, no corregido)
IR (CHC film, cm™): 3502 (O-H); 3010 (Cspa-H Ar); 2985 (Cspz-H).

'H-NMR (300 MHz; CDCl): 8= 10.56 (1H, s, OH): 7.11 (1H, dd, J= 8.7Hz, 2.7Hz);
6.94 (1H, d, J= 2.7Hz); 6.74 (1H, d, 8.7Hz); 3.65 (2H, s, Ar-CH,); 2.81 (4H, m, -S-
CHy); 2.71 (4H, m, -N-CH,-).

¥C-NMR (75 MHz; CDCls): 8= 156 (C); 128.56 (CH); 128.31 (CH); 123.61 (C);
122.11(C); 117.37 (CH); 61.63 (Ar-CH,); 54.27 (-S-CH,-); 27.73 (-N-CH ).

MS (FAB; m/z, %): 244(100%); 215; 180; 154.

Andlisis Elemental: Calculado para C1;H14sNOSCI: C, el 54.20 %; H, el 5.79 %; N,
el 5.75 %; O, el 6.56 %; S, el 13.15 %:; ClI, el 14.54 %. Encontrado: C, el 54.40 %;
H, el 5.77 %; N, el 5.80 %; O, el 6.45 %: S, el 13.22 %; ClI, el 14.49 %.
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CH3OH / CH,0 hN N /\
S\) K/
HO OH H\N/\ HO OH S

OH s OH

2
1

4,6 - bis (tiomorfolin-4-ilmetil) - 1,2,3-benzenetriol (2) se prepar6 a partir de
pirogalol (1), tiomorfolina y formaldehido (al 37 %) usando metanol como
disolvente. Se prepar6 una solucion de metanol (50 mL.) y pirogalol (1.24qg,
9.83mmol) 1, posteriormente se afiadié una solucién de tiomorfolina (2.0g, 20.70
mmol) y formaldehido (2.0 mL, 24.6 mmol.) en metanol se afiadidé en agitacion.
Cuando termind la adicion, la mezcla de reaccibn se mantuvo en agitacion a
temperatura ambiente durante 10 minutos formandose un sélido rojo, el cual fue
separado por filtracibn y  recristalizado usando etanol (2.90g, 83 % de

rendimiento).

Punto de fusién: 181-183 °C (etanol, no corregido)
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IR (CHCI film, cm™): 3429 (O-H); 3065 (Cpo-H Ar); 2872 (Cgpa-H).

IH-NMR (300 MHz; CDCly): 8= 8.40 (3H, s, OH); 6.20 (1H, s); 3.61 (4H, s, Ar-CH,);
2.81 (8H, m, -S-CH,-); 2.72 (8H, m, -N-CH-); 1.27.

13C-NMR (75 MHz; CDCl;): 8= 144.8 (C); 132.51 (C); 118.42 (CH); 111.74(C);
61.63 (Ar-CH,); 54.22 (-N-CH-); 27.81 (-S-CH).

MS (FAB; m/z, %): 357 (10%); 254(100%); 102(91).

Andlisis Elemental: Calculado para C;gH»4N,03S,: C, el 53.91 %; H, el 6.79 %; N,
el 7.86 %; O, el 13.46 %; S, el 17.99 %. Encontrado: C, el 53.90 %; H, el 6.74 %:;
N, el 57.91 %:; O, el 13.37 %; S, el 18.02 %.
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CH3OH / CH,0 h,\, N /\
S\) K/
HO OH "™ HO on 2

OH s OH

1
4,6-bis(thiomorpholin-4-ylmethyl)-1,2,3-benzenetriol (2) was prepared from pyrogaol (1)
and thiomorpholine and formaldehyde (37%) in methanol as solvent. A solution of
methanol (50 mL) and pyrogalol (1.24g, 9.83mmol) 1 was prepared, after that a solution of
thiomorpholine (2.0g, 20.70 mmol) and formaldehyde (2.0 mL, 24.6 mmol) in methanol
were added at rt. When the addition was completed, the reaction mixture was stirred at
room temperature for 10 minutes and one red solid was formed and it was isolated for

filtration and recristalizaded from ethanol (2.90g, 83% yield).
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Meéelting Point: 181-183 C° (ethanol, uncorrected)
IR (CHCI; film, cm™): 3429 (O-H); 3065 (Cg2-H Ar); 2872 (Cgpa-H).

'H-NMR (300 MHz; CDCls): 8= 8.40 (3H, 5, OH): 6.20 (1H, S); 3.61 (4H, s, Ar-CHy); 2.81
(8H, m, -S-CH,-); 2.72 (8H, m, -N-CH-); 1.27.

BC-NMR (75 MHz; CDCls): 8= 144.8 (C); 132.51 (C); 118.42 (CH); 111.74(C); 61.63 (Ar-
CH,); 54.22 (-N-CH,-); 27.81 (-S-CH,-).

MS (FAB; m/z, %): 357 (10%); 254(100%); 102(91).
Elemental Anaysis: Calculated for C;gH4N,O5S,: C, 53.91%; H, 6.79%; N, 7.86%; O,
13.46%; S,17.99%. Found: C, 53.90%; H, 6.74%; N, 57.91%; O, 13.37%; S, 18.02%.
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