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ABSTRACT. o,»-Diols such as 1,6-hexanediol and 1,7-heptanediol react with secondary amines in
the presence of catalytic amount of ruthenium complex at 180°C for 24 hrs to give the corresponding
diamino compounds in good yields. The yield of diamino compound was affected by the molar ratio
of a,w-diol to secondary amine. The reaction was also affected by the nature of the phosphorus ligands
employed. On the other hand, aromatic primary amines react with 1,2,6-hexanetriol in the presence of
RuCly- H;0-3PPh; at 180°C for 3 hours under argon atmosphere to give selectively 1-substituted aryl-
3-hydroxyperhydroazepines in good yields. Selective synthesis of these products show that two primary
hydroxy groups (1,6-positions) oxidize predominantly than secondary hydroxy group (2-position) by ruthe-
nium-phosphorus complex. The yields were decreased according to the order of para-, meta- and ortho-
substituent.
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Table 1. Reaction of sec-amine with 1,6-hexanediol or 1,7-heptanediol’

Exp. No. Diol  sec-Amine Product bp. Yield (%)
1 A Pyrrolidine 1,6-Dipyrroridinochexane 94°C/0.5 mmHg 71
2 A Piperidine 1,6-Dipiperidinohexane 101°C/0.75 mmHg 65
3 A Morpholine 1,6-Dimorpholinohexane 92°C/0.75 mmHg 54
4 A Homopiperidine 1,6-Homopiperidinohexane tr
5 A Benzylmethylamine  1,6-Di(benzylmethylamino)hexane tr
6 A Diethylamine 1,6-Bis(dimethylamino)hexane tr
7 B Pyrrolidine 1,7-Dipyrroridinoheptane 102°C/0.5 mmHg 65
8 B Piperidine 1,7-Dipiperidinoheptane 118°C/0.5 mmHg 58
9 B Morpholine 1,7-Dimorpholinoheptane 116°C/0.8 mmHg 32

10 B Homopiperidine 1,7-Homopiperidinoheptane tr
11 B Benzylmethylamine  1,7-Di(benzylmethylamino)heptane tr
12 B Diethylamine 1,7-Bis(dimethylamino)heptane tr

“Diol (20 mmol), sec-amine (60 mmol), RuCl;-3H; (0.2 mmol), PBu; (0.6 mmol) and dioxane (10 m/) were stirred
180°C for 24 hours in stainless autoclave. ’A: 1,6-Hexanediol, B: 1,7-heptanediol, ‘Isolated yield.
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Fig. 1. Mass spectrum of 1-phenyl-3-hydroxyperhyd-
roazepine.
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Fig. 2. 'H-NMR spectrum of 1-phenyl-3-hydroxype-
rhydroazepine.
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Fig. 3. BC-NMR spectrum of 1-phenyl-3-hydroxype-
rhydroazepine.
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Fig. 4. DEPT spectrum of 1-phenyl-3-hydroxyperhy-
droazepine.
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Table 2. Optimum conditions on the synthesis of 1-phenyl-3-hydroxyperhydroazepine from 1,2,6-trihydrohexane

and aniline
No. Catalyst® Triol/RNH7? Cat/PhNH, Temp. (°C) Thim (h) Yield (%Y
1 A 15 0.02 150 3 tr
2 A 1.5 0.02 180 3
3 A 15 0.02 200 3 19
4 A 15 0.02 180 2
5 A 1.5 0.02 180 4 58
6 A 15 0.02 180 5 47
7 A 1 0.01 180 15 23
8 A 1 0.01 180 5 42
9 A 0.7 0.02 180 4 27
10 B 15 0.02 180 3 4
11 C 15 0.02 180 3 tr
12 D 15 0.02 180 3 0

*A: RuCl;-3H,0+ 3PPhs;, B: RuCl;-3H,0+ 3PBu3, C: RuClz 3H;0+ 3P(OEt);, D: RuCly- 3H,O. *Molar ratio. ‘Isola-

ted yield.
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Table 3. Synthesis of 1-substituted 3-hydroxyperhydroazepines from 1,2,6-trihydroxyhexane and aromatic primary

amines’
No. RCHNHAR= ) Product Yield (%)
2 H 1-Phenyl-3-hydroxyperhydroazepine 60
13 p-CH; 1-p-Tolyl-3-hydroxyperhydroazepine 67
14 m-CH; 1-m-Tolyl-3-hydroxyperhydroazepine 64
15 0-CH3 1-0-Tolyl-3-hydroxyperhydroazepine 59
19 p-Cl 1-p-Chlorophenyl-3-hydroxyperhydroazepine 56
20 m-Cl 1-m-Chlorophenyl-3-hydroxyperhydroazepine 53
21 0-Cl 1-0-Chlorophenyl-3-hydroxyperhydroazepines 50
16 p-OCH; 1-p-Anisidyl-3-hydroxyperhydroazepine 69
17 m-OCH; 1-m-Anisidyl-3-hydroxyperhydroazepine 57
18 0-OCH3; 1-0-Anisidyl-3-hydroxyperhydroazepine 48

“Amine (5 mmol), 1,2,6-trihydroxyhexane (7.5 mmol), RuCl;- 3H,0 (0.1 mmel), PPh; (0.3 mmol) and dioxane (10 m/)
were stirred at 180°C for 3 hours in stainless steel autoclave. ‘Isolated yield.
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ment)2 AHS-83L o} 22 7] H-3ell A H-5AH10 ml),
5 2]<4(5.9 g, 60 mmol), 1,6-34]2(2.36g, 20
mmol)& HH&-7]el F33t Fele] RuCly-3H:0
(52.0 mg, 0.20 mmol, 10 mol%, AH4-2 1,6-F4t]&
< 71%), PBuy(0.15 g, 0.60 mol, 30 mol%)< 7}3}+4
of. 23T ol2TL 28 AW F 180°C, 24
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1,6-Dipyrrolidinohexane. Colorless oil, bp. 94
°C/0.5 mmHg; 'H-NMR(300 MHz) (CDCl;) &1.26
(m, 4H, 2CH,), 145(m, 4H, 2CH,), 1.67~1.72(m,
8H, 4CH,), 2.31~2.42(m, 12H, 6CH;); *C-NMR
(75.5 MHz) (CDCly) & 23.25(4CH,), 27.80(2CH,),
28.95(2CH,), 54.10(4CH,), 56.54(2CH;); Mass(m/z)
224(M*); Found:C, 74.94; H, 1258:N, 12.48%.
Caled. for CiyHuN, : C, 74.92; H, 1.59; N, 12.49%.

1,6-Dipiperidinohexane. Colorless oil bp. 101
°C/0.75 mmHg; 'H-NMR(300 MHz) (CDCly) §1.23
~1.27(m, 4H, 2CH,), 1.37~1.46(m, 8H, 4CHj), 1.50
~155(m, 8H, 4CH), 2.19~2.31(m, 12H, 6CHy);
2.27~2.44(m, 12H, 6CH,); *C-NMR(75.5 MHz)
(CDCly) & 24.39(2CH3), 25.86(4CH,), 26.78(2CH,),
27.65(2CHy), 54.53(4CH,), 59.49(2CH,); Mass(m/z)

252(M ™).

1,7-Dipyrroridinoheptane. Colorless oil, bp. 102
°C/0.5 mmHg; 'H-NMR(300 MHz) (CDCl3) § 1.21~
1.27(m, 6H, 3CH,), 1.40~1.49(m, 4H, 2CH,), 1.65~
1.71(m, 8H, 4CH,), 2.31~2.43(m, 12H, 6CH;); C-
NMR(75.5 MHz) (CDCly) 8 27.51(4CHy), 28.86(2CHy),
29.40(2CH,), 54.06(4CH,), 56.53(2CH,); Mass(m/z)
238(M*)

1,7-Dipiperidinoheptane. Colorless oil, bp. 118
°C/0.5 mmHg; 'H-NMR(300 MHz) (CDCl;) 6 1.15
~1.29(m, 6H, 3CH>), 1.36~1.42(m, 8H, 4CH;), 147
~1.54(m, 8H, 4CH,), 2.09~2.29(m, 12H, 6CH,);
BC-NMR(75.5 MHz) (CDCl;) §24.17(2CH,), 25.64
(4CH,), 26.56(2CH;), 27.35(2CHy), 29.21(CH,), 54.30
(4CHy), 59.30(2CH,); Mass(m/z) 266(M™*).

1L,2,6-HAER| 8D 2E olRinte] ek

2HAH A 2" 734100 ml, Parr Instru-
ment)oll 1,2,6-¥AHE 2]-8(1.01 g, 7.50 mmol), W=
o}1(5.00 mmol), RuCl;-3H:0(0.03g, 0.10 mmol),
PPh;(0.08 g, 0.39 mmol) ¥ &viel J%AK10 mi)-&
W askeg 2 ¥, 180°C, 3A17F F-aF ukS-
AlZel W27 3 SulE AlAs A=igdE
A& F 22vtEaRAE F3 d=HZE Y S
S F TLCE o834 53 HAELL 1-
U-3-3| EZAFF oA ATEE 48~67%)S
dglch

1-Phenyl-3-hydroxyperhydroazepine. 'H-NMR
(300 MHz) (CDCly) 81.25~1.87(m, 7H, 3CH, and
OH), 3.01~3.19(m, 2H, CH), 349(m, 2H, CH,),
4.02(m, 1H, CH), 6.63(m, 3H, Ar), 7.16(m, 2H, Ar);
BC.NMR(75.5 MHz) (CDCl3) & 23.11(CH,), 26.03
(CHy); 29.55(CH,), 49.22(CH,), 68.39(CH,), 76.14
(CH(OH)), 113.03(2CH), 117.31(CH),, 129.13(2CH),
149.3%(C); Mass(m/z) 191(M™); IR(von) 3395 cm™%;
Found:C, 75.37; H, 893; N, 7.32%. Calcd. for
Ci:H;NO: C, 75.39; H, 890; N, 7.33%.

1-(4-Methylphenyl)-3-hydroxyperhydroazepine. 'H-
NMR(300 MHz) (CDCl;) &1.36~1.87(m, 7H, 3CH;
and OH), 3.01~3.19(m, 2H, CH), 2.22(s, 3H, CH,),
298~3.17(m, 2H, CHy), 347(m, 2H, CH,), 3.99(m,
1H, CH), 6.53(m, 2H, Ar), 6.98(m, 2H, Ar); “C-
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NMR(75.5 MHz) (CDCls) & 20.30(CHs), 23.08(CHz),
26.00(CH,), 29.51(CH,), 49.60(CH,), 68.31(CHy),
76.10(CH(OH)), 113.20(2CH), 126.43(C), 129.57(2
CH), 149.09(C); Mass(m/z) 205(M*); IR(voy) 3395
cm™; Found : C, 76.12; H, 9.25; N, 6.84%. Calcd.
for CisHigNO : C, 76.10; H, 9.27; N, 6.83%.
1<3-Methylphenyl)-3-hydroxyperhydroazepine. 'H-
NMR(300 MHz) (CDCl3) 6 1.40~1.91(m, 7H, 3CH,
and OH), 2.30(s, 3H, CH,), 3.04~3.23(m, 2H, CHy),
3.52(m, 2H, CHy), 4.02(m, 1H, CH), 6.47(m, 3H, Ar),
7.08(t, 1H, Ar); BC-NMR(755MHz) (CDCly) §2153
(CHj), 23.11(CHy), 26.03(CH>), 29.54(CH3), 49.23(CH,),
68.33(CHy), 76.16(CH(OH)), 110.18(CH), 113.81
(CH), 118.12(CH), 128.96(CH), 138.79(C), 148.46(C);
Mass(m/z) 205(M™*); IR(von) 3395 cm™L
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