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Diethoxyphosphinyl-1,2,3,4-tetr ahydroisoquinolines
@ HrEQl Fhdy
FR1E- 2(1.0mmol), adehyde 3 %3+ acetd 4(1.0 mmoal),
T18]31 CH,SOsH(0.3 mL)E- =<l dichloromethane(10
ml) 4-8L 24 hgsh Aol A mykghet, W8-S
E(B0mLx3)E A, T4 MgSO,E 71%A|17]1, 18]
L Zshstell A gFA1 7w A E flash column
chromatography (chloroform: Ethylacetate=1:8)= Al A|s}
o THIQ 6°] izt
2-Diethoxyphosphinyl-6-methoxy-1,2,3 4-tetr ahydro-
isoquinaline (6a). 555 75% (0.22 g); IR (KBr) 1257,
1030 cm™; *H NMR (CDCl3) 3 1.24 (t, J=7.1 Hz, 6H),
2.76 (t, J=5.7 Hz, 2H), 3.36 (td, J=5.7 Hz, 33,p=9.2 Hz,
2H), 3.72 (s, 3H), 3.93 (qdd, *Jup=6.7 Hz, J=6.7 and
10.2 Hz, 2H), 4.01 (qdd, 3J.p=6.7 Hz, J=6.7 and 10.2
Hz, 2H), 4.19 (d, 334=5.9 Hz, 2H), 6.59 (d, J=2.4 Hz,
1H), 6.69 (dd, J=8.6 and 2.4 Hz, 1H), 6.91 (d, J=8.6
Hz, 1H); *C NMR (CDCls) & 16.1, 16.2, 29.3 (d, 3Jcp
=15.2 Hz), 42.1 (d, 2Jcp=11.4 Hz), 45.7 (d, 2Jcp=15.2
Hz), 5.51, 55.2, 62.2, 62.3, 112.4, 113.8, 125.8 (d, *Jcp
=26.7 Hz), 127.0, 135.3, 158.0 ppm; LR FBA MS: calcd
for [M-1]* 300.1, found 299.5
2-Diethoxyphosphinyl-6,7-dimethoxy-1,2,3,4-
tetr ahydroisoquinaline (6b).” 55 80% (0.26 g); mp
68-70°C; IR (KBr) 1248, 1020 cm™; 'H NMR (CDCls)
3 1.27 (t, J=7.1 Hz, 6H), 2.74 (t, J=5.7 Hz, 2H), 340
(td, J=5.7 Hz, “J45=9.0 Hz, 2H), 3.80 (s, 3H), 3.82 (s,
3H), 3.96 (qdd, 3Ju=7.1 Hz, J=7.1 and 10.2 Hz, 2H),
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4.04 (qdd, J4s=7.1 Hz, J=7.1 and 10.2 Hz, 2H), 4.21
(d, 33up=5.9 Hz, 2H), 651 (s, 1H), 6.58 (s, 1H); =C
NMR (CDCls) 8 16.2, 16.3, 285 (d, 3Jc=15.2 Hz), 42.3
(d, 2Jcp=11.4 Hz), 45.9 (d, {cp=15.3 Hz), 55.9, 56.0,
62.2, 62.3, 108.9, 111.9, 125.6 (d, Jcp=26.7 Hz), 126.0,
147.5, 147.6 ppm; LR FBA MS: calcd for [M-1]" 330.1,
found 330.6.
2-Diethoxyphosphinyl-1-cyanomethyl-6,7-dimethoxy-
1,2,34-tetrahydroisoquinoline (6¢). 5% 64%(0.23 g):
mp 102-104°C; IR (KBr) 1228, 1024cm™; 'H NMR
(CDCl3) 6 1.28 (t, J=7.1 Hz, 3H), 129 (t, J=7.1 Hz,
3H), 2.59~2.64 (m, 1H), 2.85 (d, J=6.3 Hz, 2H), 2.88
(ddd, J=16.6, 11.3, and 5.8 Hz, 1H), 3.29 (dddd, 3J.p
=13.9 Hz, J=139, 11.3, and 3.9 Hz, 1H), 3.60 (dddd,
J=13.9, 8.0, and 5.8 Hz, J4s=1.9 Hz 1H), 3.85 (s, 6H),
3.98 (qdd, Jup=7.6 Hz, J=7.6 and 10.2 Hz, 1H), 4.04
(qdd, 33,5=7.6 Hz, J=7.6 and 10.2 Hz, 2H), 4.10 (qdd,
33up=7.6 Hz, J=7.6 and 10.2 Hz, 1H), 4.91 (id, J=6.3
Hz, 2J47=8.6 Hz, 1H), 6.59 (s, 1H), 6.65 (s, 1H) ppm;
3C NMR (CDCls) & 16.1 (d, 3Jcp=30.5 Hz), 16.2 (d,
33cp=34.3 H2), 26.0, 27.7, 37.7, 50.9 (d, 2Jc=22.9 Hz),
55.3, 56.1, 62.7 (d, 2Jcp=22.9 Hz), 62.8 (d, 2cp=22.9
Hz), 109.6, 111.9, 118.0, 125.9 (d, *Jcp=19.1 Hz), 126.2,
147.7, 148.6 ppm; LR FBA MS: calcd for [M-1]* 369.1,
found 369.7
2-Diethoxyphosphinyl-1-phenyl-6-methoxy-1,2,3,4-
tetrahydroisoquinoline (6d). 5~5-5: 50%(0.18 g): mp
70-72°C; IR (KBr) 1249, 1016 cm™; 'H NMR (CDCl3)
6 1.15 (td, J=7.1 Hz, “345=0.9 Hz, 3H), 1.25 (td, J=7.1
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Hz, 4315=0.9 Hz, 3H), 2.65-2.69 (m, 1H), 3.00 (ddd, J=
12.1, 12.7, and 6.3 Hz, 1H), 3.07 (dddd, 3J4=13.3 Hz,
J=12.9, 12.7, and 3.8 Hz, 1H), 3.42 (ddd, J=12.9, 6.2,
and 6.3 Hz, 1H), 3.70 (qdd, 3J4s=7.3 Hz, J=7.3 and 10.0
Hz, 1H), 3.79 (s, 1H), 3.86 (qdd, %Ju=7.3 Hz, J=7.3
and 10.0 Hz, 1H), 3.92 (qdd, 3J4=7.3 Hz, J=7.3 and
10.0 Hz, 1H), 4.00 (qdd, 3J4=7.3 Hz, J=7.3 and 10.0
Hz, 1H), 5.82 (d, Jup=8.2 Hz, 1H) 6.66-6.71 (M, 2H),
6.86-6.88 (m, 1H), 7.18-7.28 (m, 5H) ppm; *C NMR
(CDCl3) & 16.0 (d, ®Jcr=30.5 Hz), 16.2 (d, %Jc=30.5
Hz), 28.7, 36.8, 55.2, 57.3 (d, 3cp=19.1 HZ), 61.9 (d,
2)cp=22.9 Hz), 62.2 (d, 2Jcp=22.9 Hz), 112.4, 1135,
127.2, 127.8, 128.0, 129.0, 129.6, 135.9, 143.6, 158.2
ppm; LR FBA MS: calcd for [M-1]* 376.1, found 376.4.
2-Diethoxyphosphinyl-1-phenyl-6,7-dimethoxy-
1,2,34-tetrahydroisoquinoline (6€). 55 56%(0.23
g): mp 88-90°C; IR (KBr) 1230, 1026 cm™; 'H NMR
(CDCl3) 6 1.16 (t, J=7.1 Hz, 3H), 1.27 (t, J=6.9 Hz,
3H), 2.60-2.63 (m, 1H), 2.93-3.07 (m, 2H), 3.39 (ddd,
J=13.3, 5.9, and 5.9 Hz, 1H), 3.72 (s, 3H), 3.86 (s,3H),
3.96-4.04 (m, 4H), 5.81 (d, 3J45=8.2 Hz, 1H), 6.41 (s,
1H), 6.65 (s, 1H), 7.24~7.27 (m, 6H) ppm; *C NMR
(CDCl3) 8 16.0 (d, *Jcp=30.5 Hz), 16.2 (d, *Jc=30.5
Hz), 27.8, 36.8, 55.8, 55.9, 57.4 (d, 2Jcs=19.0 Hz), 61.9
(d, 2Jcp=22.9 Hz), 62.2 (d, 2Jcp=22.8 HZ), 111.0, 111.4,
126.8, 127.3, 128.0, 129.1, 143.3, 147.3, 148.0 ppm; LR
FBA MS: cacd for [M-1]" 406.1, found 406.4
2-Diethoxyphosphinyl-1-[3-methoxy-4-hydr oxyphenyl]-
6-methoxy-1,2,3,4-tetr ahydroisoquinoline (6f); 5%
1 53%(0.22 g): mp 67-69°C; IR (KBr) 1246, 1032cm’™®; *H
NMR (CDCI3) & 1.16 (t, J=7.1 Hz, 3H), 1.26 (t, J=7.1
Hz, 3H), 2.64-2.69 (m, 1H), 2.98 (ddd, J=14.2, 136,
and 6.5 Hz, 1H), 3.05 (dddd, 3J.,/=13.0 Hz, J=13.3, 13.6,
and 3.0 Hz, 1H), 3.39 (ddd, J=13.3, 6.7, and 6.5 Hz,
1H), 3.72 (qdd, 34=6.9 Hz, J=6.9 and 10.0 Hz, 1H),
3.79 (s, 3H), 3.83 (s, 3H), 3.89 (qdd, 33, p=6.9 Hz, J=6.9
and 10.0 Hz, 1H), 3.92 (qdd, 33.5=6.9 Hz, J=6.9 and
10.0 Hz, 1H), 4.01 (gdd, 3J4s=6.9 Hz, J=6.9 and 10.0
Hz, 1H), 3.69~4.04 (m, 4H), 5.77 (d, *Jxp=8.2 Hz, 1H),
6.48 (dd, J=8.2 and 1.9 Hz, 1H), 6.68-6.70 (m, 2H), 6.75
(d, J=8.2 Hz, 1H), 6.88 (d, J=8.2 Hz, 1H), 6.99 (d, J=1.9
Hz, 1H) ppm; *C NMR (CDCls) 6 16.1 (d, %Jcp=26.7
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Hz), 16.2 (d, 3Jc=26.7 Hz), 28.7, 36.6, 55.2, 55.9, 57.0,
61.8 (d, cp=19.1 HZ), 62.3 (d, Jcp=19.1 Hz), 1118,
112.3, 1134, 1135, 1219, 1281, 1296, 1359, 144.8,
146.3, 158.2 ppm; LR FBA MS: cdcd for [M-1] 420.1,
found 420.7.
2-Diethoxyphosphinyl-1-[3-methoxy-4-hydroxyphenyl]-
6,7-methoxy-1,2,3,4-tetr ahydroisoquinoline (6g); 45
E: 5690(0.25 g): mp 118-120°C; IR (KBr) 1228,
1032 cm™; *H NMR (CDCl3) & 1.17 (td, J=6.9 Hz, “J.p
=0.9 Hz, 3H), 1.26 (td, J=6.9 Hz, *J4p=0.9 Hz, 3H),
2.58~2.62 (m, 1H), 2.93 (ddd, J=15.8, 15.0, and 6.4 Hz,
1H), 3.03 (dddd, 3Jup=14.2 Hz, J=13.9, 15.0, and 4.1
Hz, 1H), 3.37 (ddd, J=13.9, 6.4, and 6.7 Hz, 1H), 3.73
(s, 3H), 3.69-3.77 (m, 1H) 3.83 (s, 3H), 3.89 (s, 3H),
3.85-3.95 (m, 2H), 4.01 (qdd, 3J,=7.0 Hz, J=7.0 and
10.1 Hz, 1H), 5.60 (bs, 1H), 5.76 (d, *J4,=8.2 Hz, 1H),
6.43 (s, 1H), 6.52 (dd, J=8.0 and 1.8 Hz, 1H), 6.63 (s,
1H), 6.76 (d, J=8.0 Hz, 1H), 7.00 (d, J=1.8 Hz, 1H)
ppm; 2C NMR (CDCl5) 3 16.1 (d, %Jc=30.5 Hz), 16.3
(d, 3Jcp=30.5 Hz), 27.9, 36.7, 55.8, 55.9, 56.0, 57.2 (d,
2Jcp=19.1 HZ), 61.8 (d, 2Jc=19.1 Hz), 62.3 (d, 2Jcp=
229 Hz), 1110, 111.3, 1118, 1134, 122.0, 126.7,
127.4, 135.5, 144.9, 146.3, 147.2, 147.9 ppm; LR FBA
MS: calcd for [M-1]™ 450.1, found 450.7.
2-Diethoxyphosphinyl-1-[2-furyl]-6-methoxy-1,2,3,4-
tetrahydroisoquinoline (6h); 5% (0.19 g): mp 90-
91°C; IR (KBr) 1251, 1022 cm™; *H NMR (CDCl3) &
1.20 (t, J=7.1 Hz, 3H), 1.27 (t, J=7.1 Hz, 3H), 2.63
2.67 (m, 1H), 2.97 (ddd, J=16.7, 12.2, and 6.4 Hz, 1H),
3.19 (dddd, 3Js=12.9 Hz, J=13.3, 12.2, and 4.0 Hz, 1H),
353 (ddd, J=13.3, 7.1, and 6.4 Hz, 1H), 3.78 (s, 3H),
3.86 (qdd, Jup=7.1 Hz, J=7.1 and 10.1 Hz, 1H), 3.92
(qdd, 334=7.1 Hz, J=7.1 and 10.1 Hz, 1H), 4.00 (qdd,
33up=7.1 Hz, J=7.1 and 10.1 Hz, 1H), 4.04 (qdd, *Jnp=
7.1 Hz, J=7.1 and 10.1 Hz, 1H), 5.74 (d, 3J.,=8.2 Hz,
1H), 5.92 (d, J=3.0 Hz, 1H), 6.24 (dd, J=3.0 and 1.8
Hz, 1H), 6.66 (d, J=2.5 Hz, 1H), 6.71 (dd, J=8.2 and
2.5 Hz, 1H), 7.00 (d, J=8.2 Hz, 1H), 7.34 (d, J=1.8 Hz,
1H) ppm; 2C NMR (CDCls) & 16.0 (d, Jc=30.5 H2),
16.1 (d, %Jcp=30.5 Hz), 28.7, 37.9, 519 (d, Jcp=22.9
Hz), 55.2, 62.1 (d, 2Jcp=19.0 Hz), 62.3 (d, 2Jc=19.0
Hz), 1088, 109.9, 1124, 1136, 1259, 129.2, 135.8, 142.2,
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156.0, 158.4 ppm; LR FBA MS: calcd for [M-1]* 366.1,
found 366.5.
2-Diethoxyphosphinyl-1-[2-furyl]-6,7-dimethoxy-
1,2,34-tetrahydroisoquinoline (6i). 4~5-5: 59%(0.23
0): IR (KBr) 1248, 1024 cm™; 'H NMR (CDCl5) & 1.19
(td, J=7.1 Hz, “34p=0.9 Hz, 3H), 1.27 (td, J=7.1 Hz, “Jup
=0.9 Hz, 3H), 2.56-2.60 (m, 1H), 2.91 (ddd, J=16.7,
12.3, and 6.3 Hz, 1H), 3.16 (dddd, 3J,s=13.0 Hz, J=13.4,
12.3, and 4.1 Hz, 1H), 3.51 (ddd, J=13.4, 6.9, and 6.3
Hz, 1H), 3.76 (s, 3H), 3.85 (s, 3H), 3.82-3.88 (m, 1H),
3.92 (qdd, 3J4s=6.8 Hz, J=6.8 and 10.1 Hz, 1H), 3.99
(qdd, 33,5=6.8 Hz, J=6.8 and 10.1 Hz, 1H), 4.03 (qdd,
%J4=6.8 Hz, J=6.8 and 10.1 Hz, 1H), 5.71 (d, *Jup=7.3
Hz, 1H), 5.93 (dd, J=3.2 and 0.9 Hz, 1H), 6.24 (dd,
J=3.2 and 1.8 Hz, 1H), 6.54 (s, 1H), 6.60 (s, 1H), 7.34
(dd, J=1.8 and 0.9 Hz, 1H) ppm; #C NMR (CDCl;) &
16.1 (d, *Jc=30.5 Hz), 16.2 (d, *Jc=30.5 Hz), 27.9,
37.9 (d, 2Jcp=7.6 Hz), 52.0 (d, 2Jc/=22.9 Hz), 55.8, 56.0,
62.1 (d, 2Jc=19.0 Hz), 62.3 (d, 2Jc/=19.0 Hz), 108.9,
109.9, 110.7, 1115, 1255 (d, 3Jc=15.2 Hz), 126.6,
142.2, 147.2, 148.2, 155.8 (d, *Jcp=11.4 Hz) ppm; LR
FBA MS: cdcd for [M-1]" 396.1, found 396.7.
2-Diethoxyphosphinyl-1-[2-thiophenyl]-6-methoxy-
1,2,3,4-tetrahydroisoquinoline (6)). 5% 54%(0.20
g): mp 92-94°C; IR (KBr) 1247, 1020cm™; *H NMR
(CDCl3) & 1.19 (t, J=7.1 Hz, 3H), 1.27 (t, J=7.1 Hz,
3H), 2.63-2.67 (m, 1H), 2.98 (ddd, J=17.0, 12.6, and
6.4 Hz, 1H), 3.21 (dddd, Jr=13.5 Hz, J=13.8, 12.6,
and 4.1 Hz, 1H), 3,51 (ddd, J=13.8, 7.1, and 6.4 Hz,
1H), 3.79 (s, 3H), 3.83 (qdd, 3J45=6.8 Hz, J=6.8 and
10.0 Hz, 1H), 3.91 (qdd, 3J4=6.8 Hz, J=6.8 and 10.0
Hz, 1H), 3.98 (qdd, 3J.s=6.8 Hz, J=6.8 and 10.0 Hz,
1H), 4.03 (qdd, 3Jp=6.8 Hz, J=6.8 and 10.0 Hz, 1H),
5.98 (d, 3Jup=8.2 Hz, 1H), 6.67 (d, J=2.6 Hz, 1H), 6.71
(dd, J=8.3 and 2.6 Hz, 1H), 6.77 (dd, J=3.6 and 1.1
Hz, 1H), 6.87 (dd, J=5.1 and 3.6 Hz, 1H), 7.02 (d, J=
8.3 Hz, 1H), 7.20 (dd, J=5.1 and 1.1 Hz, 1H) ppm; ®C
NMR (CDCls) & 16.1(d, %Jc=30.5 Hz), 16.2 (d, *Jcp=
305 Hz), 28.6, 37.3, 53.4 (d, 2Jcp=22.9 Hz), 55.2, 62.1
(d, 2Jcp=22.8 Hz), 62.4 (d, cp=22.8 HZ), 112.3, 113.6,
125.3, 126.2, 126.9, 127.9, 129.5, 135.4, 148.1, 158.4
ppm; LR FBA MS: calcd for [M-1]* 382.1, found 382.4.
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2-Diethoxyphogphinyl-1-[2-thiophenyl]-6,7-dimethoxy-
1,2,34-tetrahydroisoquinoline (6k). 4+5%: 58%
(0.249 g); IR (KBr) 1228, 1030 cm™; 'H NMR (CDCl5)
6 1.19 (t, J=6.9 Hz, 3H), 1.27 (t, J=7.1 Hz, 3H), 2.58
2.61 (m, 1H), 2.94 (ddd, J=16.9, 12.6, and 6.5 Hz, 1H),
3.19~3.21 (dddd, 3Jxp=13.6 Hz, J=13.9, 12.6, and 3.9
Hz, 1H), 3.49 (ddd, J=139, 7.1, and 6.5 Hz, 1H), 3.77
(s, 3H), 3.92 (qdd, *J4p=7.2 Hz, J=7.2 and 10.2 Hz, 1H),
3.87 (s, 3H), 3.92 (gdd, %Jus=7.2 Hz, J=7.2 and 10.2
Hz, 1H), 4.01 (qdd, Js=7.2 Hz, J=7.2 and 10.2 Hz,
1H), 4.02 (qdd, Jyp=7.2 Hz, J=7.2 and 10.2 Hz, 1H),
5.95 (d, %J4p=8.2 Hz, 1H), 657 (s, 1H), 6.61 (s, 1H),
6.79 (d, J=3.4 Hz, 1H) 6.88 (dd, J=5.0 and 3.4 Hz, 1H),
7.21 (d, J=5.0 Hz, 1H) ppm; *C NMR (CDCl;) d 16.0
(d, 3Jcp=26.7 Hz), 16.1 (d, *Jc=22.9 Hz), 27.7, 37.3,
53.5 (d, 2Jcp=26.7 Hz), 55.8, 56.0, 62.1 (d, 2Jcp=22.9
Hz), 62.4 (d, 2Jcp=22.9 Hz), 111.0, 1114, 125.3, 126.2,
126.3, 127.0, 127.5 (d, *Jcp=15.2 Hz), 147.2, 147.7 (d,
3Jc=15.3 HZ), 148.2 ppm; LR FBA MS: calcd for [M-
1]* 412.1, found 412.6.

2-Diethoxyphosphinyl-1-benzyl-6,7-dimethoxy-
1,2,3 4-tetrahydroisoquinoline (6l). 5% 61%(0.25
g): mp 99-101 °C; IR (KBr) 1244, 1028 cm™; *H NMR
(CDCl3) 6 1.11 (t, J=7.1 Hz, 3H), 1.19 (t, J=7.1 Hz,
3H), 2.54-2.58 (m, 1H), 2.91 (ddd, J=16.7, 114, and
5.9 Hz, 1H), 3.01 (dd, J=7.8 and 13.5 Hz, 1H), 3.13
(dd, J=7.8 and 13.5 Hz, 1H), 3.28 (dddd, 3J,=14.8 Hz,
J=14.8, 114, and 4.1 Hz, 1H), 3.52-3.57 (m, 2H), 3.58
(s, 3H), 3.69 (gdd, *Jup=7.1, J=7.1 and 10.2 Hz, 1H),
3.72 (qdd, 334p=7.1, J=7.1 and 10.2 Hz, 1H), 3.83 (s,
3H), 3.90 (gdd, 3J4p=7.1, J=7.1 and 10.2 Hz, 1H), 4.77
(ddd, J=7.8 and 7.8 Hz, 3J,s=7.9 Hz, 1H), 69.1 (s, 1H),
6.55 (s, 1H), 7.17 (s, 1H), 7.19 (s, 1H), 7.20 (s, 1H),
7.26 (s, 1H), 7.28 (s, 1H) ppm; C NMR (CDCls) &
16.1 (d, 3Jcp=30.5 Hz), 16.2 (d, %Jc=30.5 Hz), 27.7,
37.3, 435 (d, 2cp=11.4 HZ),, 55.6, 55.8, 61.8 (d, ZJcp
=22.9 Hz), 62.1 (d, 2Jc=22.9 Hz), 110.3, 1115, 125.4,
1263, 1283, 129.1 (d, *Jcp=15.2 Hz), 130.0, 138.7, 1465,
147.6 ppm; LR FBA MS: calcd for [M-1]" 420.1, found
420.7.

6ol XM AXSHE MY, XA AAEHH A7l 47
3} 612] 5442 methanol-chloroform E&-g-o] © 2
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Table 1. Reaction condition, mp, and yield of THIQs 6

Reaction conditions

No. R R? ) Time () Mp(°C)?  Yidd(%)"
1 9a H H 0-5 3 . 75
2 % OMe H 0-5 3 68-70 80
3 9% OMe CH:CN rt 8 102-104 64
4 od H Phenyl 0-5 24 70-73 50
5 % OMe Phenyl 0-5 24 88-90 56
6 of H 3-methoxy-4-hydroxyphenyl 05 6 65-72 53
7 9 OMe 3-methoxy-4-hydroxyphenyl 0-5 6 118-121 56
8 %h H 2-furyl 0-5 3 90-91 54
9 9 OMe 2-furyl 0-5 2 . 59
10 9 H 2-thiophenyl 0-5 4 92-95 54
11 9k OMe 2-thiophenyl 0-5 3 . 58
12 9 OMe Benzyl rt 12 99-101 61

A dting points are uncorrected. "Isolated yields

Table 2. Crystd data and structure refinement for 6l

Empirical formula Ca2oHaxNOsP

Formulaweight 419.44

Temperature 293(2) K

Wavelength 0.71073 A

Crystal system, space group Monoclinic, C2/c

Unit cell dimensions a=26.1190(11) A
b=11.9826(5) A, f=111.5270(10) °
c=15.2042(7) A

Volume 4426.6(3) A2

Z, Dcica 8, 1.259 g/cm®

u 0.156 mm™*

F(000) 1792

Crystal size 0.5%04x0.35mm

0 range for data collection 1.68t028.34°

hii collected -34<=h<=28, -12<=k<=15, -19<=I<=20

Reflections collected / unique 15981 / 5502 [R(int) = 0.0407]

Completenessto 6 = 28.34 99.6%

Refinement method Full-matrix |east-squares on F 2

Data/ restraints/ parameters 5502/0/ 262

Goodness-of-fit on F 2 0.999

Fina Rindices[I>2a(1)] 3R, = 0.0654, "WR, = 0.1865

Rindices (all data) R, = 0.1450, "WR, = 0.2445

Largest diff. peak and hole 0.545and-0.307e. A

"Ry = ¥ ||Fol-IFdll (based on reflectionswith F,?>20F?)
WR, =[5 [W(Fo-F2/5 [WF 2T w = U[0%(FA+(0.095P); P = [max(FeZ, 0)+2F2)/3(aso with F.2>20F2)

B =3 iy os wEglen, AAst BEAS Ad SHELX-869] =|x{Wo= E9l.om ® xj5e] A3l
slo] F2p9] wiake] frelgell F-Asledn). vk = SHELX-97 #2358 o]-8-3}e] sl s}edet.0 5]
| 7)%= Enraf-Nonius CAD-4 34712 21¢)2m™, Mo- AR 7 o AL Aol A] AREE AKX e S
Karadiatio(A=0.71073A) & Al&-3stgvl. Atz w9 AEAF ZE 52 Table 29} 7}
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dn o nE

N-ciethoxyphosphinyl-2-arylethylamine 2= o]u] 2t ol
7] whgel] mle}, 2-aylethylamines 12} digthyl chlorophospetel
triethylamine2] W02 a|zsjgiet !t Eubgal 29}
ddehyde 3(3= 4)°] HF-S-2 dichloromethaneol A
methanesulfonic acidS &2 AR2-3}9] 3L, Aol A
247 7ke] Hhg-o ' Ausl 582 THIQ 6] A=
Qem], kg2 iminium ion 5l 28}e] Hal) a1e] 3}
Hhg-o] ZPEE 2 oR o S

THIQ 69 5%, 54, 18] Hhe-E71E Table
17} 2},

THIQ 69 &% IR 5 A9 ER NMR A% EF
wl Adek Bakad e g2)1 ele] XA 7RAA 9
T2 Felslsdrt. IR 28 Eo|A] P=O7|:= 1226-126
cme|lA] EA2 F<en)z) Yebdeh2 Aldehyde 3 =
= acetal 40l £)8}le] Fo97 THIQ 62 mething”] 2] oF
A= 'H NMR 2#H E=lof|A] § 4.19-5980A], &)
I BC NMR &9 EHd| 4] €14 § 45.7-57.4 ppel]
Al vebstet. THIQ 69 219 Y+ methylene7| 2] 4
A= 'H NMR 2 E=3 o4 § 3.01-3.32, 3.13-3.60 &
255-2.69, 2.91-3.007 ppmel|A] Tl ez Zh e}
w}ew | F methylene’] 9] g4 C NMR AHEH
oA & 36.3-42.37} 27.4-29.3 ppmel| A 22t Ll
6] Wi#A g 61 XA ZAE T2 el o5t

Table 3. Sdected bond lengths [A] and angles [deg] for 6l

Fig. 1. ORTEP view of 6l, with atom labeling scheme.

YA T2 Fig. 13} 7w A A ole} At
2 Table 31 VieRl9det}. 6l9] JAlF=edM F 7)<
tetrahydroisoguinoline 22]¢] P fjle] e] o4
o] MIA7 = M= A2 AE o] Fo AR E FA
3L oleg HofFrt.

a4 £

N-diethoxyphosphinyl-(2-arylethyl)amines} adehyde
(= aceta)?] ¥1-3- 2 N-diethoxyphosphinyl-1,2,3,4-
tetrahydroisoquinoling2] X Q] AL 7lsled o

Bond lengths

P-O(3) 1.460(3)
P-0(2) 1.572(2)
P-O(1) 1.574(2)
P-N 1.634(3)
0O(1)-C(2) 1.453(4)
0(2)-C(3) 1.438(5)
N-C(20) 1.475(4)
Bond angles

0O(3)-P-0(2) 116.69(15)
0O(3)-P-0(1) 114.73(15)
0(2)-P-0(2) 96.33(13)
0O(3)-P-N 111.84(14)
0O(2)-P-N 106.27(14)
O(1)-P-N 109.73(13)
C(2)-0(2)-P 117.0(2)
C(3)-0(2)-P 119.2(3)
C(21)-O(4)-C(10) 118.7(4)
C(9)-0(5)-C(22) 118.1(4)

C(12)-C(20) 1.524(4)
C(13)-C(14) 1.488(4)
C(13)-C(20) 1.540(5)
N-C(5) 1.479(4)
C(1)-C(2) 1.496(6)
C(3)-C(4) 1.475(6)
C(5)-C(6) 1.506(5)
C(14)-C(13)-C(20) 1155(3)
N-C(20)-C(12) 110.0(3)
N-C(20)-C(13) 111.7(3)
0(1)-C(2)-C(2) 108.8(3)
0(2)-C(3)-C(4) 108.2(4)
C(20)-N-C(5) 114.5(2)
C(20)-N-P 122.0(2)
C(5)-N-P 120.2(2)
N-C(5)-C(6) 111.4(3)
C(5)-C(6)-C(7) 112.8(3)
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