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Aminomethylation of (w-alkylthioalkyl)phenols

N. N. Yusubov

Baku State University, 23 ul. P. Lumumby,
370602 Baku, Azerbaijan

The reactions of (w-alkylthioalkyl)phenols with formaldchyde and sccondary amines
afforded the corresponding aminomethyl derivatives, in which the dimethylamino group may

be replaced by the alkylthio group.

Key words: (w-alkylthioalkyl)phenols, aminomethylation.

It may bc assumed! that functionally substituted
phenols, which simultancously contain amino and disul-
fide groups, should exhibit good adhesive and anticorro-
sive properties.
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We have synthesized a scries of ncw aminomethyl
derivatives of (w-alkylthioalkyl)phenols; the starting
(w-alkylthioalkyl)phenols 1a—e, 2a—h, and 3a,b were
obtained by the known procedures.? Aminomethylation
was carried out in an aqueous solution under the action
of cquimolar amounts of amine and formaldehyde
(Scheme ).

After the rcaction mixture was evaporated, the prod-
ucts of amination werc isolated either by in vacuo distil-
lation of the residuc or by precipitation from ether with
dry HCI as hydrochlorides followed by isolation of the
base by treatment with aqueous ammonia.

With dimethylaminomethyl derivatives 5d,f as an
example, we have observed the exchange reaction of the
dimcthylamino group with the alkylthio group on heat-
ing with n-hexanthiol. Bis(alkylthioalkyl)phenols 7a,b
were obtained in 46—47 % vield (Scheme 2).
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This rcaction may be cither a result of the direct
substitution of the dimethylamino group under the ac-
tion of the strong nucleophile RSH or the thermally
initiated intermediate formation of the corresponding
o-mcthylencquinone. The former variant scems to be
more probable since the initial dimethylaminomethyl
derivatives 5d,f arc distilled without decomposition at
higher temperatures.

The composition and structure of all the products are
confirmed by elemental analysis data and IR and
'H NMR spectroscopy.
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Experimental

'"H NMR spectra were recorded on a Tesla BS 487 C
instrument (80 MHz) in CCly or acctonc-dg. Purity of the
compotnds was determined by TLC on Silufol UV-254 plates.

The starting alkenylphenols and phenol sulfides were syn-
thesized by the known procedures. 2

4-(2-Ethylthio-1-methylethyl)-2-dimethylaminomethyiphe-
nol (4a). A mixture of 4-(2-cthylthio-1-methylethyl)phenol
(1a) (9.8 g. 50 mmol), dimethylamine (2.3 g, 0.5 mmol), and
formaldchyde (1.5 g, 0.05 mmol, 37 % agucous solution) was
stirred for 3 h at 25 °C, feft for 16 I, and then heated for | h
at 60 °C. Then the rcaction mixture was concentrated, and the
residue was distilled in vacuo to yield 10 g (80 %) of product
4a, b.p. 146—151 °C (1 Torr), np2® 1.5537, d,2% 1.05217.
Found (%): C, 66.40; H, 9.09; N, 5.53; 5, 12.65. C{4H,3NOS.
Calculated (%): C, 66.42: H, 9.13; N, 5.50; S, 12.63.
'"H NMR, &: 1.04 (t, 3 H, CH;3CH,); 1.17 (d, 3 H, CH;CH);
2.41 (s, 6 H, (CH3);N); 2.21 (q, 2 H, CH,CH,); 2.59 (d,
2 H, SCH,CH); 2.66 (m, | H, CH); 3.46 (s, 2 H, CH,N);
6.49—6.93 (m, 3 H, C¢H,); 8.4 (brs, | H, OH).

4-(1-Methyl-2-propylthioethyl)-2-dimethylaminomethylphe-
nol (4b) was synthesized similarly to 4a in 80 % yiceld, b.p.
155—160 °C (I Torr), np20 1.5440, ¢, 1.04126. Found (%):
C, 67.27; H, 9.12; N, 5.11; S, 11.83. C,;sH,5NOS. Calcu-
lated (%): C, 67.42; H, 9.36; N, 542: S, 11.99. 'H NMR, &:
0.85 (t, 3 H, CH;3CH,); 1.19 (d, 3 H, CH;CH), .64 (m,
2 H, CHy); 2.15 (5. 6 H. (CH;);N); 2.28 (t, 2 H, SCH,CH,);
253 (d, 2 H, CH,CH); 2.61 (m, t H, CHCHj); 3.45 (s,
2 H, CH;;N); 6.50—6.81 (m, 3 H, Cg¢Hy); 9.40 (brs,
I H, OH).
4-(2-Butylthio-1-methylethyl)-2-dimethylaminomethyi-
phenol (4¢c) was synthesized similarly to 4a in 78.3 % vyield,
np?® 15260, 4,20 1.0367. Found (%) C, 68.32; H, 9.09;
N, 498; §, 11.38. C4H;;NOS. Calculated (%): C, 68.40;
H, 920; N, 490; S, 11.40. 'H NMR, & 085 (t, 3 H,
CH;3CH,); 1.18 (d, 3 H, CH;CH); 1.64 (m, 2 H, CH,); 2.11
(s, 6 H, (CH3);N); 2.21 (q. 2 H, CH,CHjy); 2.28 (¢,
H. SCH,CH,): 2.53 (d, 2 H, CH,CH); 2,61 (m, | H,
CHCH;); 3.45 (5, 2 H, CH;3N); 6.45—6.93 (m, 3 H, C¢H;):
8.49 (brs, 1 H, OH).
4-(2-Hexylthio- 1 -methylethyl)-2-dimethylaminomethylphe-
nol (4d) was synthesized similarly to 4a in 76 % yicld, np20
£.5291, d42° 0.9834. Found (%): C, 69.9; H, 10.03; N, 4.75;
S, 10.85. CgHNOS. Calculated (%): C, 70.10; H, 10.0;
N, 4.80; S, 10.90. '"H NMR, &: 1.18 (d, 3 H, CH;CH); 1.64
(m, 2 H, CH,); 211 (s, 6 H, (CHy),N); 2.59 (d, 2 H,
SCH,CH); 3.46 (s, 2 H, CH;3N); 6.49—6.93 (m, 3 H, C¢H;);
8.49 (brs, | H, OH).
4-(1-Methyl-2-octylthioethyl)-2-dimethylaminomethylphe-
nol (4e) was synthesized similarly to 42 in 67 % yicld, np2®
1.5137, d420 0.9293. Found (%): C, 70.65; H, 10.25; N, 4.28;
S, 9.98. CyH3sNOS. Calculated (%): C, 70.95; H, 10.21;
N. 4.32; S, 9.90. '"H NMR, & 1.18 (d, 3 H, CH;CH); 1.64
(m, 2 H, CHy); 2.1t (s, 6 H, (CHy)N); 2.57 (d, 2 H,
SCH,CH); 2.59 (d, 2 H, SCH,CH); 345 (s, 2 H, CH;N);
6.49—6.93 (m, 3 H, C4H;); 8.49 (brss, 1 H, OH).
4-(2-Ethylthio-1-methylethyl)-2-diethylaminomethylphenol
(4. 2-Ethyithio-1-methylethylphenol (1a) (9.8 g, 50 mmol)
was added to a mixture of dicthylamine (3.7 g, 50 mmol) and
formaldehyde (1.5 g, 50 mmol, 37 % aqucous solution) with
stirring, and the mixture was heated at 70—73 °C for 4 h. The
mixture was then cooled and extracted with ether, and the
cxtract was washed with water and dried with CaCl,. Dry HCI
was passced through the residue, and the crystals were filtered

off, washed with cther, treated with 25 % aqucous anmumonia
(200 mL), and extracted with cther. The extract was dried with
CaCl,, and cther was distilled off to yield 13 g (86.4 %) of
product 4f, n;20 1.5644, 4,20 0.96334. Found (%): C, 68.51;
H, 9.43; N, 5.01; S, 11.48. C4H,7NOS. Calculated (%):
C, 68.33; H, 9.61; N, 498, S, 11.39. '"H NMR, &: 1.18 (d,
3 H, CH3CH,); 148 (d, 3 H, CH;3CH); 251 (q, 2 H,
SCH,CHj;); 2.67 (q, 4 H, NCH,CH,4); 2.80 (d, 2 H,
SCH,CH); 2.94 (m, | H, CH); 3.79 (s, 2 H, CH;N); 6.80
and 7.04 (both m, 3 H, CgH3); 9.99 (brs, | H, OH).
4-(2-Ethylthio- 1-methylethyl)-2-piperidinomethylphenol
(4g) was synthesized similarly to 4f in 82 % yicld, np20
1.5115, dy2 0.9795. Found (%): C, 70.10; H, 9.15; N, 4.80;
S, 10.65. C{3H,;NOS. Calculated (%): C, 69.62; H, 9.21;
N, 4.78; S, 10.92. '"H NMR, 5: 1.40 (t, 3 H, CH;CH,); 1.53
(d, 3 H, CH;3CH); 1.75 (m, 6 H, (CHj);); 2.56 (q, 2 H,
SCH,CH,); 2.65 (m, 4 H, CH,;NCH,); 2.86 (d, 2 H, CH,S);
3.00 (m, I H, CH); 3.78 (s, 2 H, CH;N); 6.85 and 7.15
(both m, 3 H, C¢Hy); 9.95 (brs, | H, OH).
4-(2-Ethylthio- | -methylethyl)-2-morpholinomethylphenol
(4h) was synthesized similarly to 4f in 81 % yicld, np20
1.4910, d,2° 1.0316. Found (%): C, 65.13; H, 8.50; N, 4.73;
S, 10.90. Ci¢HsNO,S. Calculated (%): C, 65.08; H, 8.47;
N, 4.75; S, 10.85. 'H NMR, &: 1.29 (t, 3 H, CH,CH;); 1.44
{d. 3 H, CH3CH); 2.53 (q. 2 H, CH,CH;): 2.58 (1, 4 H,
CH,NCH,); 2.80 (d, 2 H, CH,CH); 295 (m, | H, CH); 3.71
(m, 6 H, CH,OCH, and CH;N); 6.88 and 7.14 (both m, 3 H,
CgHjy): 7.88 (bris, | H, OH).
4-(1-Methyl-2-propylthioethyl)-2-diethylaminomethylphenol
(4i) was synthesized similarly to 4f in 88.29 % yicld, np2®
1.5425, d,20 0.9822. Found (%): C, 69.18; H, 9.79; N, 4.71;
S, 10.88. C3HgNOS. Calculated (%): C, 69.15; H, 9.83;
N, 4.74; S, 10.85. 'H NMR, &: 1.19 (t, 3 H, CH;CH,); 1.23
(t, 3 H, CH;3CH;,N); 1.8t (m, 2 H, CH,CH,CH,;); 2.28 (d,
2 H, SCH,;CH); 2.50 (m, 2 H, SCH,CH;); 2.67 (q, 4 H,
NCH,CHjy); 2.95 (m, | H, CH); 3.85 (5, 2 H, CH,N); 6.80
and 7.03 (both m, 3 H, CgH;); 9.95 (brs, 1 H, OH).
Bis(2-hydroxyethyl)-4-(1-methyl-2-propylthioethyl)phenol
(4j) was synthesized similarly to 4f in 70 % vyield, np20 1.5455,
d,200.1196. Found (%): C, 69.20; H, 9.90: N, 4.75. S, 10.80.
C,7HgNO3S. Caleulated (%): C, 69.15; H, 9.83; N, 4.71;
S, 10.85. '"H NMR, & 1.19 ¢, 3 H, CH,CHy); 1.48 (d,
3 H, CH,CH); 1.81 (m, 2 H, CH,CH,CH;3); 2.26 (¢, 2 H,
SCH,CH,); 2.54 (1, 4 H, 2 CH;,N); 2.56 (d, 2 H, SCH,CH);
295 (m, 1 H, CH); 347 (s, 2 H, CH3N); 3.55 (1, 4 H,
2 CH,y0); 6.80 and 7.03 (both m, 3 H, C¢Hy); 9.93 (brs,
I H, OH).
4-(1-Methyl-2-propylthioethyl)-2-piperidinomethylphenol
(4k) was synthesized similarly to 4f in 87.29 % yicld, np20
1.5395, d,2% 1.0034. Found (%): C, 70.33; H, 9.41; N, 4.60;
S, 10.40. CgH4gNOS. Calculated (%): C, 70.35; H, 9.44;
N, 4.56; S, 10.42. "H NMR, 5: 1.20 (, 3 H, CH;CH,); 1.55
(d, 3 H, CH3CH); 1.83 (m, 6 H, (CHy)y); 2.63 (q, 2 H,
CH,CHy): 2.71 (m, 4 H, CHyNCH,;); 2.88 (d, 2 H, CH,S);
305 (m, | H, CH); 3.88 (s, 2 H, CH;N); 6.85 and 7.15
(both m, 3 H, C¢Hj); 9.98 (brs, 1 H, OH).
4-(1-Methyl-2-propylthioethyl)-2-morpholinomethylphenol
(41) was synthesized similarly to 4f in 77.7 % vyield, an
1.5245, d42° 1.0155. Found (%): C, 66.00; H, 8.75; N, 4.55;
S, 10.39. C{;H4;NO,8. Calculated (%): C, 66.01; H, 8.73;
N, 4.53; 8, 10.35. '"H NMR, &: 1.16 (t, 3 H, CH;CH,); 1.50
(d, 3 H, CH,CH); 1.79 (m, 2 H, CH,CH,;CHy); 2.51 (q,
2 H, CH,CHy); 259 (t, 4 H, CH;NCH,); 2.83 (d, 2 H,
CH,CH); 2.97 (m, | H, CH); 3.79 (m, 6 H, CH,0CHj; and
NCH,Ar); 6 87 and 7.16 (both m, 3 H, CeHjy): 8.88 (brs,
I H, OH).
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2-Dimethylaminomethyl-6-(3-propylthiopropyl)phenol (5a).
2-(1-Mcthyl-3-propylthiocthyl)phenol Za (21.0 g, 0.1 mol) was
gradually added to a mixturce of dimethylamine (4.5 g, 0.1 mol,
33 % aqucous soluition) and formaldchyde (3 g, 0.1 mol,
317 % aqucous soluition) with stirring at 20—25 °C. The mix-
ture was stirred for 4 h at 70—75 °C, cooled, and extracted
with ether. The extract was washed with water and washed with
CaCl,. Dry HCI was passed through the ethereal solution, and
the hydrochloride formed was filtered off, washed with water,
and decomposed with aqucous ammonia to afford 20.48 g
(82.4 %) of product 5a, b.p. 140—143 °C (10.5 Torr), np2¢
1.5320, d42° 1.0011. Found (%): C, 67.03; H, 9.1; N, 5.17;
S, 11.99. CsH;sNOS. Calculated (%): C, 67.41; H, 9.36;
N, 5.24; S, 11.99. 'H NMR, 5: 0.89 (t, 3 H, CH;CH,); 1.49
(m, 2 H, CH;CH;); 1.78 (m, 2 H, CH,CH,CH,); 2.19 (s,
6 H, (CHy);N); 2.26 (t, 2 H, CH,S); 2.36 (t, 2 H, CH,S);
2.56 (t, 2 H, CH,Ar); 3.45 (s, 2 H, CHy); 6.56 (m, 3 H,
CeHjy); 10.09 (brs, | H, OH).
6-(3-Butylthiopropyl)-2-dimethylaminomethylphenol (5b)
was synthesized similarly to 5a in 78.3 % yicid, np20 1.5235,
4420 0.98603. Found (%): C, 67.89; H, 9.14; N, 4.47; S, 11.03.
Ci16H7NOS. Calculated (%): C, 68.33; H, 9.61; N, 4.98;
S, 11.39. '"H NMR, &: 0.84 (t, 3 H, CH;CH,y); 1.38 (m,
4 H, (CHjy),); 1.80 (m, 2 H, CH,CH,CH;y); 2.18 (s,
6 H, (CHj);N); 2.28 (t, 2 H, CH,S); 2.38 (t, 2 H, CH,S);
258 (1, 2 H, CH,Ar); 345 (s, 2 H, CH;N); 6.60 (m,
3 H, CgHj); 10.05 (brs, | H, OH).
6-(3-Hexylthiopropyl)-2-dimethylaminomethylphenol (5¢)
was synthesized similarly to 5a in 76.7 % yield, np20 1.5225,
dy2 0.98324. Found (%): C, 69.47; H, 9.84; N, 4.11; S, 10.01.
CgH3NOS. Calculated (%): C, 69.90; H, 10.03; N, 4.53;
S, 10.36. '"H NMR, 5: 085 (t, 3 H, CH3CHy); 1.25 (m,
8 H, (CHy)4); 1.79 (m, 2 H, CH,CH,CH,); 2.20 (s,
6 H, (CHj),N); 2.25 (1, 2 H, CH;S); 2.36 (t, 2 H, CH,S);
2.58 (t, 2 H, CH,Ar); 345 (s, 2 H, CH;N); 6.58 (m,
3 H, C¢Hjy); 9.90 (brs, I H, OH).
2-Dimethylaminomethyl-6-(3-octylthiopropyl)phenol (5d)
was synthesized similarly to 5a in 75 % yicld, an 1.5180,
d,290.96731. Found (%): C, 70.87; H, 10.01; N, 3.68; S, 9.43.
CyoH3sNOS. Calculated (%): C, 71.22; H, 10.39; N, 4.15;
S, 9.50. 'H NMR, & 081 (t, 3 H, CH;CH,); 1.18 (m,
12 H, (CHy)g): 1.74 (m, 2 H, CH;CH,CH,); 2.18 (s,
6 H, (CHj3),;N); 2.25 (1, 2 H, CH,S); 2.35 (1, 2 H, CH,S);
2.56 (1, 2 H, CHyAn); 344 (s, 2 H, CH;N); 6.56 (m,
3 H, CgHjy); 10.01 (brs, 1 H, OH).
4-Methyl-2-dimethylaminomethyl-6-(3-propyithiopro-
pyl)phenol (Se) was synthesized similarly to 5a in 799 %
yield, np2® 1.5290, d,2° 0.9986. Found (%): C, 67.87; H, 9.47;
N, 4.54; S, 10.94. C;4HyyNOS. Calculated (%): C, 68.33;
H, 9.61; N, 4.98; S, 10.94. 'H NMR, & 0.89 (1, 3 H,
CH;CH,); 1.48 (m, 2 H, CH,CHy); 1.71 (m, 2 H,
CH,CH,CH,); 2.06 (s, 3 H, CH3Ar); 2.14 (s, 6 H, (CH;);N);
224 (t, 2 H, CH,S); 2.32 (t, 2 H, CH,S); 2.51 (¢, 2 H,
CH,Ar); 3.36 (s, 2 H, CH;3N); 6.51 (2 H, spectrum of AB
type, CgHy); 9.81 (brs, 1 H, OH).
6-(3-Butylthiopropyl)-4-methyl-2-dimethylaminomethylphe-
nol (5f) was synthesized similarly to 5a in 77.3 % yicld, an
1.5275, d,%9 0.9826. Found (%): C, 68.73; H, 9.54; N, 4.21;
S, 10.57. Cy7H5gNOS. Calculated (%): C, 69.15; H, 9.83;
N, 4.75; S, 10.85. 'H NMR, 5: 0.83 (t, 3 H, CH;CH,); 1.39
(m, 4 H, (CH,),): 1.71 (m, 2 H, CH,CH;CH,); 2.06 (s, 3 H,
CH3Ar); 2.16 (s, 6 H, (CH;);N); 2.26 (t, 2 H, CH,S); 2.36
(t, 2 H, CH,S); 2.51 (t, 2 H, CH>)Ar); 3.36 (s, 2 H, CH;,N);
6.51 (2 H, spectrum of AB type, CgH,); 9.78 (br.s, | H, OH).
6-(3-Hexylthiopropyl)-4-methyl-2-dimethylaminomethyl-
phenol (5g) was synthesized similarly to 5a in 74 % yield, np20

1.5285, dg2° 0.9790. Found (%): C, 70.04; H, 9.83; N, 4.11;
S, 9.78. CgH;3NOS. Calculated (%): C, 70.59; H, 10.22;
N, 433; S, 9.01. 'H NMR, &: 0.81 (t, 3 H, CH,CH,); 1.23
(m, 8 H, (CHpy); 171 (m, 2 H, CH;CH,;CH,); 2.06 (s,
3 H, CHjATr); 2.16 (s, 6 H, (CH3),N); 2.26 (1, 2 H, Ci{,8);
235 (t, 2 H, CH,S); 2.51 (t, 2 H, CH,Ar); 3.38 (s,
2 H, CH;3N), 6.51 (2 H, spectrum of AB type, CgHy); 9.76
(brs, I H, OH).
4-Methyl-2-dimethylaminomethyl-6-(3-octylthiopropyl)phe-
nol (5h) was synthesized similarly to 5a in 69.2 % yield, np20
1.5155, d4200.95215. Found (%): C, 71.54; H, 10.32; N, 3.99;
S, 9.12. CyHy;NOS. Calculated (%): C, 71.79; H, 10.54:
N, 3.99;S, 9.12. '"H NMR, & 0.80 (t, 3 H, CHy); 1.16 (m,
12 H, (CHy)g); 175 (m, 2 H, CH;CH,CH,3); 2.05 (s,
3 H, CHj3Ar); 2.15 (s, 6 H, (CH;,);N); 2.25 (1, 2 H, CH,S):
235 (1, 2 H, CH,S); 2.51 (t, 2 H, CH,Ar); 3.38 (s,
2 H, NCHjAr); 6.54 (2 H, spectrum of AB type, CgH3); 9.90
(brs, | H, OH).
2-Diethylaminomethyi-6-(3-octylthiopropyl)phenol (5i) was
synthesized similarly to 5a in 62.8 % yield, np2® 1.5159, d,20
0.9475. Found (%): C, 72.10; H, 10.47; N, 347; S, 8.11.
Cy;H3gNOS. Calculated (%): C, 72.33; H, 10.68; N, 3.84;
S, 8.77. 'H NMR, &5 0.89 (t, 3 H, CH;y): 0.99 (t, 6 H,
(CH3CH,)3N); 119 (m, 12 H, (CHy)): 1.81 (m, 2 H,
CH,CH,CH;); 2.38 (m, 8 H, 2 CH,S, 2 CH;N); 2.58 (t, 2 H,
CH,AD); 3.54 (s, 2 H, NCH,Ar); 6.56 (m, 3 H, CgH,); 10.39
(brs, | H, OH).
2-Bis(2-hydroxyethyl)aminomethyl-6-(3-octylthiopro-
pyl)phenol (5§) was synthesized similarly to 5a in 62.6 % yicld,
np20 1.5275, d4° 1.0601. Found (%): C, 66.44; H, 9.67;
N, 3.37; S, 7.94. Cy;H3gNOS;. Calculated (%): C, 66.5;
H, 9.82; N, 3.53; S, 8.06. '"H NMR, & 0.80 (t, 3 H, CHy);
115 (m, 12 H, (CH,)); 1.72 (m, 2 H, CH,CH,CH,); 2.35
(m, 8 H, 2 CH,8, 2 CH;N); 2.54 (t, 2 H, CH,Ar); 3.47 (s,
2 H, NCH3Ar); 3.55 (1, 4 H, 2 CH,0); 6.58 (m, 3 H, CgH,):
12.82 (brs, 3 H, 3 OH).
6-(3-Octylthiopropyl)-2-piperidinomethylphenol (5k) was
synthesized similarly to 5a in 65 % yield, np2® 1.5144, d,20
0.9908. Found (%): C, 73.07; H, 10.14; N, 3.58; S, 7.94.
Cy3H3oNOS. Calculated (%): C, 73.21; H, 10.35; N, 3.71,
S, 8.49. '"H NMR, & 0.80 (t, 3 H, CHy); 1.19 (m, 12 H,
(CHy)g): 1.45 (m, 6 H, (CHy)y), 177 (t, 2 H, CH,CH,CHy);
2.35 (m, 8 H, 2 CH,S, 2 CH,N); 2.53 (t, 2 H, CH;Ar) 3.48
(s, 2 H, NCH,Ar); 6.58 (m, 3 H, CgHj); 9.50 (brs, | H, OH).
2-Morpholinomethyl-6-(3-octylthiopropyl)phenol (51) was
synthesized similarly to 5a in 73.26 % yield, np20 1.5127, dg2°
1.0197 Found (%): C, 69.27; H, 9.44; N, 3.53; S, 8.08.
Cy,H37NOS,. Calculated (%): C, 69.66; H, 9.76; N, 3.69;
S, 8.44. 'H NMR, & 0.79 (1, 3 H, CHyCH,); .15 (m,
12 H, (CHy)); 1.71 (1, 2 H, CH,CH,CHjy); 2.34 (m, 8 H,
2 CH,S8, 2 CH;3N); 256 (t, 2 H, CH,Ar); 348 (m, 6 H,
NCH,Ar, 2 CH;0); 6.56 (m, 3 H, C4Hj); 9.51 (brs,
I H, OH).
2-Methyl-4-dimethylaminomethyl-6-(3-propylthiopro-
pyl)phenol (6a) was synthesized similarly to 5a in 48.2 %
yield, np?0 1.5295, d,200.9979. Found (%): C, 67.95; H, 9.61;
N, 5.00; S, 11.30. C,gHy;NOS. Calculated (%): C, 68.33;
H, 9.61; N, 498; S, 11.39. 'H NMR, &5: 0.83 (t, 3 H, CHy);
1.39 (m, 4 H, (CH,)y); 1.71 (m, 2 H, CH;CH;CH,); 2.06 (s,
3 H, CHjAr); 2.16 (s, 6 H, (CH;3);N); 2.26 (1, 2 H, CH,S),
2.36 (t, 2 H, CH,S); 2.51 (1, 2 H, CH,Ar); 3.36 (s,
2 H, NCH,Ar); 6.51 (s, 2 H, CgH3); 6.95 (brs, I H, OH).
2-Methyl-4-dimethylaminomethyl-6-(3-octylthiopropyl)phe-
nol (6b) was synthesized similarly to 5a in 41.20 % yicld, np?°
1.5290, 4,420 0.9822. Found (%): C, 71.68; H, 10.49; N, 3.92;
S, 9.23. C,;Hy;NOS. Calculated (%): C, 71.73; H, 10.54;
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N, 3.99: S, 9.12. '"H NMR, &: 0.81 (t, 3 H, CHy); 1.19 (m,
12 H, 6 CHy); 1.69 (m, 2 H, CH;CH,CH,;); 2.04 (s,
3 H, CH3AR; 2,12 (s, 6 H, (CH,4);N); 2.26 (1, 2 H, CH,S),
236 (1, 2 H, CH3S8); 2.50 (1, 2 H, CH,Ar); 3.29 (s,
2 H, NCH3Ar); 6.69 (s, 2 H, CgH,); 6.36 (brs, I H, OH).

2-Hexylthiomethyl-6-(3-octylthiopropyl)phenol (73). A
mixture of compound 5d (29.5 g, 0.1 mol) and hexancthiol
(13.2 g, 0.1 mol) was stirred for 10 h at 125 °C. The mixturc
was then cooled and poured into benzene (150 mL), and dry
HCI was passed through the solution. The salt of the non-
reacted initial amine 5d was washed off with water, the
benzene solution was dried with CaCly, concentrated, and
fractionated to yield 17.95 g (47.0 %) of product 7a, b.p.
206—209 °C (1 Torr), np2® 1.5220, 4420 0.9352. Found (%):
C, 68.94; H, 9.85; S, 16.58. Cy,H3S0;,. Calculated (%):
C, 68.94: H, 9.95: S, 16.75. 'H NMR, 5:0.80 (t, 3 H, CHy),
0.83 (t, 3 H, CH;); 1.18 (m, 10 H, (CHy)s); 1.74 (m, 2 H,
CH,CH;CH,): 1.84 (m, 4 H, (CHy);); 2.09 (s, 3 H, CHjAr);
228 (, 2 H, CH,S8); 236 (t, 4 H, 2 SCHy); 2.54 (1, 2 H,
CH,Ar); 3.59 (s, 2 H, SCHjAr); 6.59 (2 H, spectrum of AB
type, CgHj); 6.46 (brs, | H, OH).

6-(3-Butylthiopropyl)-2-hexylthiomethyl-4-methylphenol
(7b) was synthesized similarly to 7ain 46.2 % yicld, b.p. 200—
202 °C (1 Torr), np?® 1.5019, 420 0.91034. Found (%):
C, 70.44; H, 10.09; S, 14.97. Cy3H438,0. Calculated (%):
C, 70.75; H, 10.38; S, 15.09. 'H NMR, 5: 0.80 (t, 3 H, CH;).
0.83 (1, 3 H, CHj): 118 (m, 10 H, (CHy)s); 1.74 (m, 2 H,
CH,CH,CH,): 1.84 (m, 4 H, (CH,)y); 2.09 (s, 3 H, CH)Ar);
2.28 (t, 2 H, CH,S); 2.36 (1, 4 H, 2 SCH;); 2.54 (1. 2 H,
CH,Ar); 3.59 (s, 2 H, SCH,An); 6.59 (2 H, spcctrum of AB
type, CgHj); 6.06 (brs, | H, OH).
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