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Diethoxyphosphinyl-1,2,3 4-tetrahvdroisoquinolines
| BFEQl gHdY

FRRIE 2(1.0mmol). aldehyde 3 X2 acetal 41.0 mmol),
2|2 CH:SO:H(0.3 mLyg 59! dichloromethane( 10
ml) $948 24 b3l Aol mRheh whegd S
E(50 mLx3)F M. Y MeSO,E ARA7|R2, St
a3l Zidslell A FEA)70c), YAl E ash column
chromatography (chloroform: Ethylacetate=1:8)2 23 A] 5}
™ THIQ 6°] $lef4lvt,

2-Diethoxyphosphinyl-6-methoxy-1,2,3,4-tetrahydro-
isoquinoline (6a). 755 75% (0.22 g): [R (KBr) 1257.
1030 cm™: 'H NMR (CDCl;) & 1.24 (t. ./=7.1 Hz. 6H).
276 (L 5.7 Uz 211). 3.36 (d. J 5.7z “hye 9.2 Uz
210). 3.72 (s, 3H). 3.93 (qdd. Hp=6.7 Tz, J=6.7 and
10.2 17, 211). 4.01 (qdd. *4p=6.7 2. /=0.7 and 10.2
Hz. 2H). 4.19 (d. J;5=3.9 Hz. 2H). 6.59 {d. /=2.4 Hz.
1H). 6.69 {dd. /=8.6 and 2.4 Hz. [H). 691 (d. /=8.6
Hz. 1HY: ""C NMR (CDCL:) 8 16.1. 16.2. 293 (d. “fep

15.2 Hz). 421 (d. 2w 11.4 1), 45.7 {d. 2fep 15.2
7). 551,552, 62.2, 62.3. 1124, 1138, 1258 (. “fep
=26.7 Hz). 127.0. 135.3. 158.0 ppm: LR [FBA MS: caled
for [M-1]" 300.1. found 299.5

2-Diethoxyphosphinyl-6,7-dimethoxy-1,2,3,4-
tetrahydroisoquinoline (6b).” 758 80% (0.26 g): mp
68-70°C: IR (KBr) 1248, 1020 cm™: 't NMR (CDCl5)
8 127 (1. J=7.1 Uz 611, 2.74 (L J=5.7 Hz. 211). 3.40
(td. /=3.7 Hz. */u»=9.0 Hz. 2H). 3.80 (s. 3H). 3.82 (s.
3H). 3.96 (gdd. “Ap=7.1 Hz. J=7.1 and 10.2 Hz. 2H).
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4.04 (qdd. 3/=7.1 Hz. /=7.1 and (0.2 Hz. 2H). 4.21
(d up 5.9 1 280 6.51 (5. 1D 6.58 (s. 111): *C
NMR (CDC1:) 8 16.2. 16.3. 28.5 (d. =152 112). 423
(d. *Jep=114 11z, 459 (d. =153 17). 55.9. 56.0.
62.2.62.3. 108.9. 111.9. 125.6 (d. ‘Jr-p=26.7 Hz). 126.0.
147.5. 147.6 ppm: LR FBA MS: caled tor [M-1]" 330.1.
found 330.6.
2-Diethoxyphosphinyl-1-cyanomethyl-6,7-dimethoxy-
1.2, 3 4-tetrahydroisoquineline (6c). -7~5-5: 649023 g):
mp 102-104°C; IR (KBr} 1228, 1024 ¢cm s 'IHT NMR
(CDCL:} & 1.28 (1. ~7.1 Hz. 3H). 12.9 (& J/=7.1 Hz
3H). 2.59-2.64 (m. IH). 2.85 {d. /=63 Hz. 2H). 2.88
(ddd. J=16.6. 11.3. and 3.8 Hz. 1H). 3.29 (dddd. *4jp
13.9 1z o/ 1390 113, and 3.9 Lz 111), 3.60 (dddd.
J=13.9. 8.0 and 3.8 Uz, “/up=1.9 11z 111). 3.85 (s. 6I1).
3.98 (gdd. “/y=7.6 1z, J=7.6 and 10.2 Tz, 111), 4.04
(qdd. “43=7.6 Hz. /=7.6 and 10.2 Hz. 2H). 4.10 (gdd.
“1p=7.6 Hz. /=7.6 and 10.2 Hz. [H). 491 (1d. /=6.3
Hz. “47=8.6 Hz. 1H). 6.39 (s. 1H). 6.65 (5. 1H) ppm:
BCONMR (CDCL) 8 16,1 (d. 3 30.5 Hz) 16.2 (d.
Uer=34.3 112). 26,0, 27.7. 37.7. 50.9 (d. J»=22.9 117).
333, 36.1. 62.7 (d. Jp=22.9 Hz). 62.8 (d. " ,=229
Hz). 109.6. 111.9. 118.0. 125.9 (d. “Jep=19.1 Hz). 126.2.
147.7. 148.6 ppm: LR FBA MS: caled for [M-1]" 369.1.
found 369.7
2-Diethoxyphosphinyl-1-phenyl-6-methoxy-1,2,3.4-
tetrahydroisoquinoline (6d). =55 50°%(0.18 g): mp
70-72 °C: IR (KBr) 1249. 1016 ¢cm - 'H NMR {(CDCl)
& 1.15 (td. /=7.1 Hz. "fyp=0.9 Hz. 3H). 1.25 (td. J=7.1
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Hz, /45=0.9 Hz, 3H), 2.65-2.69 (m, 1H), 3.00 (ddd, /=
12.1, 12.7, and 6.3 Hz, 1H), 3.07 (dddd, */us=13.3 Hz,
J=12.9, 127, and 3.8 Hz, 1H). 342 (ddd, /=12.9, 6.2,
and 6.3 Hz, 1H), 3.70 (qdd, */p=7.3 Hz, /=7.3 and 10.0)
Hz, 1H). 3.79 (s, 1H). 3.86 (qdd, 34=7.3 Hz, J=7.3
and 100 Hz, 1H), 392 (qdd, Vup=7.3 Hz, /=73 and
10.0 Hz, 1H), 4.00 (qdd, “}»=7.3 Hz, J=7.3 and 10.0
Hz, 1H), 5.82 (d, “/ur=82 Hz, 1H) 6.66-6.71 (m, 2H),
6.86-6.88 (m, 1H), 7.18-7.28 (m, 5H) ppm: “C NMR
(CDCl) & 160 (d, 3/-p=30.5 Hz). 162 (d, /p=30.3
Hz), 287, 36.8. 33.2, 37.3 (d, Y-p=19.1 Hz), 61.9 (d,
Jop=22.9 Hz), 62.2 (d, Vep=22.9 Hz), 1124, 1135,
127.2, 1278, 128.0, 129.0, 129.6, 1359, 1436, 1582
ppm: LR FBA MS: calcd for [M-1]* 376.1, found 376.4.
2-Diethoxyphosphinyl-1-pheny1-6,7-dimethoxy-
1,2,3,4-tetrahy droisoquinoline (6e). 55 56%(0.23
2) mp 88-90°C: IR (KBr) 1230, 1026 cm™: '"H NMR
(CDCly) & 1.16 (t, J/=7.1 Hz, 3H), 127 (t, /6.9 Hz,
3H), 2.60-2.63 (m, 1H), 2.93-3.07 (m, 2H), 3.39 (ddd,
J=133,59, and 3.9 Hz, 1H), 3.72 (s, 3H), 3.86 (5,3H),
3.96-.04 (m, 4H), 3.81 (d. /=82 Hz, 1H), 6.41 (s,
1H). 6.65 (s, 1H), 7.24~727 (m, 6H) ppm; “C NMR
(CDCL) & 16.0 (d, *Jep=30.3 Hz), 162 (d, ep=3003
Hz), 278, 36.8, 55.8, 53.9, 574 (d, /=p=19.0 Hz), 61.9
(d, /op=22.9 Hz), 62.2 (d, /p=22.8 Hz), 1110, 1114,
126.8, 127.3, 128.0, 129.1, 143.3, 1473, 148.0 ppm; LR
FBA MS: caled for [M-1]7 406.1, found 406.4
2-Diethoxyphosphinyl-1-[3-methoxy—-hydroxyphenyl]-
6-methoxy-1,2,3,4-tetrahvdroisoquinoline (6f)y; 55
1 5394022 g) mp 67-69°C; IR (KBr) 1246, 1032cm™; 'H
NMR (CDCI13) 8 1.16 (t, /=7.1 Hz, 3H), 1.26 (t, /=7.1
Hz, 3H), 2.64-2.69 (m, 1H), 2.98 (ddd, J=14.2, 13.6,
and 6.5 Hz, 1H), 3.03 (dddd, *Ae=13.0 Hz, J=13.3, 13.6,
and 3.0 Hz, 1H), 3.39 (ddd, /=133, 6.7, and 6.3 Hz,
1H), 3.72 (qdd, /us=6.9 Hz, J=6.9 and 10.0 Hz, 1H),
3.79 (s, 3H), 3.83 (s, 3H), 3.89 (qdd, Vy5=6.9 Hz, /=6.9
and 100 Hz, 1H), 3.92 (qdd, Vur=6.9 Hz, J=6.9 and
10.0 Hz, 1H). 401 (qdd, “J»=6.9 Hz, J=6.9 and 10.0
Hz. 1H). 3.69~4.04 (m, 4H). 5.77 (d, up=8.2 Hz. 1H).
6.48 (dd, /=82 and 1.9 Hz, 1H), 6.68-6.7} (m, 2H), 6.75
(d, /=82 Hz, IH), 6.88 (d, /=82 Hz, IH),6.9%(d, /=19
Hz, [H) ppm; *C NMR (CDCl) § 16.1 (d, Vep=26.7
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Hz), 16.2 (d, “Jep=26.7 Hz), 28.7, 36.6, 55.2, 55.9, 57.0,
618 (d. Jeg=19.1 Hz), 62.3 (d, Jep=19.1 Hz), 1118,
1123, 1134, 1135, 121.9, 1281, 1296, 1359, 1448,
146.3, 15382 ppm; LR FBA MS: caled for [M-1]7420.1,
found 420.7.
2-Diethoxyphosphinyl-1-[3-methoxy-4-hyvdroxyphenyl]-
6,7-methaxy-1,2,3,4-tetrahydroisoquinaline (6g); T=
E 56%(0.25 g) mp 118-120°C; IR (KBr) 1228,
1032 e 'H NMR (CDCls) 8 1.17 (1d, J=6.9 Hz, *Jyup
=09 Hz, 3H), 126 (d, J=6.9 Hz, */p=0.9 Hz, 3H)
2.38~2.62 (m, 1H). 2.93 (ddd, /=158, 1530, and 6.4 Hz,
1H), 3.03 (dddd, “Jur=14.2 Hz, J=13.9, 15.0, and 4.1
Hz, IH). 3.37 (ddd. /=139, 64, and 6.7 Hz, 1H), 3.73
(s. 3H), 3.69-3.77 (m. 1H) 3.83 (s, 3H). 3.89 (s, 3H).
3.83-3.93 (m, 2H), 4.01 (gdd, *4p=7.0 Hz, J=7.0 and
10.1 Hz, 1H), 3.60 (bs, 1H), 3.76 (d, *Js»=82 Hz, 1H),
643 (s, 1H), 6.32 (dd, =80 and 1.8 Hz, 1H), 6.63 (s,
1H), 6.76 (d, /=8.0 Hz, 1H), 7.00 (d, J=1.8 Hz, 1H})
ppug; *C NMR (CDClij 8 16.1 (d, Jer=30.5 Hz), 16.3
(d, Jep=30.5 Hz), 27.9, 36.7, 55.8, 55.9, 36.0, 57.2 (d,
2Jep=19.1 Hz), 61.8 (d, 3Jcs=19.1 Hz), 62.3 (d, Jop=
229 Hz). 1110, 111.3, 1118, 1134, 1220, 126.7,
1274, 1355, 1449, 146.3, 1472, 147.9 ppm: LR FBA
MS: caled for [M-1]" 450.1, found 450.7.
2-Diethoxyphosphinyl-1-[2-furyl]-6-methoxy-1,2,34-
tetrahydroisoquinoline (6h); 55 (0.19 g2} mp 90-
91°C: IR (KBr) 1251, 1022 em™ ‘H NMR (CDCl:) &
120 (t, J=7.1 Hz, 3H). 1.27 (t /=71 Hz, 3H), 2.63-
2.67 (m, 1H), 2.97 (ddd, /=16.7. 12.2, and 6.4 Hz, 1H).
3.19(dddd, Vup=12.9 Hz,J=13.3,12.2, and 4.0 Hz, 1H),
353 (ddd, /=13.3, 7.1, and 64 Hz_ 1H), 3.78 (s, 3H),
3.86 (qdd, “Jye=7.1 Hz, J=7.1 and 10.1 Hz, IH), 3.92
(qdd, *}e=7.1 Hz, J=7.1 and 10.1 Hz, 1H), 4.00 (gdd,
ap=7.1 Hz, J=7.1 and 10.1 Hz, 1H), 4.04 (qdd, *up=
7.1 Hz, /=7.1 and 10.1 Hz, 1H), 5.74 (d, */45=8.2 Hz,
1H), 592 (d, /=3.0 Hz, 1H), 6.24 (dd, /=3.0 and 1.8
Hz, IH), 6.66 (d, J=2.5 Hz, 1H), 6.71 (dd, /=82 and
23 Hz, 1H). 700 (d. /=82 Hz, 1H). 7.34 (d. J=1.8 Hz.
1H) ppm: “C NMR (CDCl,) 8 16.0 (d, */-p=30.3 Hz),
16.1 (d, 3Jop=30.3 Hz), 287, 37.9, 51.9 (d, V/cp=22.9
Hz), 55.2, 62.1 (d, Jo5=19.0 Hz), 62.3 (d. “Jcp=19.0
Hz) 1088, 1099, 1124, 1136, 1259, 1292, 1358, 142.2,
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1536.0, 158 4 ppm; LR FBA MS: caled for [M-1]" 366.1,
found 366.5.
2-Diethoxyphosphinyl-1-[2-fury]])-6,7-dimethoxy-
1,2,3,4-tetrahy droisoquinoline (6i). 55 39%(0.23
23 IR (KBr) 1248, 1024 em™: '"H NMR (CDCl:) § 1.19
(td, J=7.1 Hz, Jp=0.9 Hz, 3H), 127 (td, J=7.1 Hz, *Jyp
=09 Hz, 3H), 2.36-2.60 (m, 1H), 2.9] (ddd, /=167,
12.3, and 6.3 Hz, 1H), 3.16 (dddd, Vy5=13.0 Hz, /=134,
12.3, and 4.1 Hz, 1H), 3.51 (ddd, /=134, 6.9, and 6.3
Hz. 1H), 3.76 (s, 3H). 3.85 (s, 3H), 3.82-3.88 (m, 1H),
3.92 (qdd, *Jp=6.8 Hz, /=6.8 and 10.1 Hz, 1H), 3.99
(qdd, */up=6.8 Hz, /=6.8 and 10.1 Hz, IH), 4.03 (qdd,
up=6.8 Hz, /=68 and 10.1 Hz, 1H), 3.71 (4, Yyp=73
Hz, 1H), 593 (dd, /=32 and 0.9 Hz, |H), 6.24 (dd,
J=32 and 1.8 Hz, 1H). 6.34 (s, 1H), 6.60 (s, 1H), 7.34
(dd, J=1.8 and 0.9 Hz, 1H) ppn: *C NMR (CDCl) &
16.1 (d, 3J-p=30.3 Hz). 16.2 (d. *J-p=30.3 Hz). 27.9.
37.9(d, Jep=76 Hz), 32.0 (d, */-5=22.9 Hz), 55.8, 56.0,
62.1 (d, J-p=19.0 Hz), 62.3 (d, /-»=19.0 Hz), 1089,
109.9, 1107, 1115, 1255 (d, J-p=15.2 Hz), 1266,
142.2, 1472, 1482, 1338 (d, */cp=114 Hz) ppm; LR
FBA MS: caled for [M-1]7 396.1, found 396.7.
2-Diethoxyphosphinyl-1-[2-thiophenyl]-6-methoxy-
1,2,3 4-tetrahydroisoquinoline (6)). 55 34%(0.20
g). mp 92-94°C; IR (KBr) 1247, 1020 cm™; '"H NMR
(CDCly) & 1.19 (t, J=7.1 Hz, 3H), 127 (t, /=7.1 Hz,
3H). 2.632.67 (m. 1H). 2.98 (ddd, /=170, 12.6, and
6.4 Hz, 1H), 3.21 (dddd, */4p=13.3 Hz, J=138, 12.6,
and 4.1 Hz, 1H), 3.51 (ddd, /=138, 7.1, and 6.4 Hz,
IH), 3.79 (s, 3H), 3.83 (qdd, Vup=68 Hz, /=6.8 and
10.0 Hz, 1H), 3.91 (qdd, “/r=6.8 Hz, /=6.8 and 10.0
Hz, 1H), 3.98 (qdd, Vup=68 Hz, /=6.8 and 10.0 Hz,
1H). 4.03 (qdd, */up=6.8 Hz, /=6.8 and 10.00 Hz, 1H).
398 (d, 2/4p=8.2 Hz, 1H), 6.67 (d, J=2.6 Hz, 1H), 6.71
(dd, /=83 and 2.6 Hz, 1H), 6.77 (dd, J=3.6 and 1.1
Hz, 1H), 6.87 (dd, /=3.1 and 3.6 Hz, |H), 7.02 (d, J=
83 Hz, 1H), 7.20 (dd, /=5.1 and 1.1 Hz, 1H) ppm; '*C
NMR (CDCL) 8 16.1(d. Vep=30.5 Hz). 16.2 (d, Vep=
30,3 Hz), 28.6, 37.3, 334 (d, 3/cp=22.9 Hz), 332, 62.1
(d, “Jep=22.8 Hz), 62.4 (d, %/p=22.8 Hz), 112.3, 113.6,
1253, 1262, 126.9, 1279, 1295, 1354, 148.1, 1584
ppm: LR FBA MS: calcd for [M-1]" 382.1, found 382.4.
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2-Diethoxyphosphinyl-1-[2-thiophenyl]-6,7-dimethoxy-
1,2,3,4-tetrahydroisoquinoline (6k). +5& 58%
(0.249 o). IR (KBr) 1228, 1030 em™;, 'H NMR (CDCl,)
S 1.19 (1, J=6.9 Hz, 3H), 1.27 (1./=7.1 Hz, 3H), 2.38-
2.61 (m., 1H), 2.94 (ddd, J=16.9, 12.6, and 6.5 Hz, 1H).
3.19~321 (dddd, /=136 Hz, J=13.9_ 126, and 3.9
Hz, IH), 349 (ddd. J=13.9, 7.1, and 6.5 Hz, |H), 3.77
(s. 3H), 3.92 (qdd, “Ap=7.2 Hz, J=7.2 and 10.2 Hz, 1H},
387 (s, 3H), 3.92 (qdd, *Jyp=72 Hz, J=72 and 102
Hz, 1H), 401 (qdd, *4»=7.2 Hz, /=72 and 102 Hz,
1H), 4.02 {qdd, 2yp=7.2 Hz, J=7.2 and 10.2 Hz, 1H),
595 (d, “hp=8.2 Hz, 1H), 6.57 (s. 1H), 6.61 (s. 1H).
6.79(d. /=34 Hz, |H) 6.88 (dd, J/=5.0 and 3.4 Hz_ |H),
7.21 (d. J=5.0 Hz, IH) ppm; “C NMR (CDCl;) & 16.0
(d, 3Jop=26.7 Hz), 16.1 (d, V-p=22.9 Hz), 27.7, 373,
333 (d, Jepm26.7 Hz), 338, 36.0, 62.1 (d, Vep=22.9
Hz), 624 (d, Jop=22.9 Hz), 1110, 111.4, 123.3, 1262,
126.3. 127.0_ 1275 (d, =152 Hz), 1472, 1477 (4.
*Jep=15.3 Hz), 148.2 ppm; LR FBA MS: calcd for [M-
1T 412.1, found 412.6.

2-Diethoxyphosphinyl-1-benzyl-6,7-dimethoxy-
1,2,3,4-tetrahydroisoquinoline (61). 755 61%(0.23
g) mp 99-101 °C; IR (KBr) 1244, 1028 em™. 'H NMR
(CDCls) & L.11 (t, J=7.1 Hz, 3H). 1.19 (t, /=7.1 Hz,
3H), 2.54-2.58 (m, IH), 2.91 (ddd. J=16.7. 114, and
39 Hz, IH), 301 (dd, J=7.8 and 135 Hz, IH), 3.13
(dd, J=7.8 and 13.3 Hz, 1H). 328 (dddd, 3/yp=14.8 Hz,
J=14.8, 11.4, and 4.1 Hz, 1H), 3.52-3.37 (m, 2H). 3.58
(s. 3H), 3.69 (qdd, 3/yp=7.1, J=7.1 and 10.2 Hz, 1H).
372 (qdd, up=7.1, J=7.1 and 10.2 Hz_ 1H), 3.83 (s,
3H), 3.90 (qdd. “Ke=7.1, =71 and 10.2 Hz, 1H). 477
(ddd, /=7.8 and 7.8 Hz, “Js=7.9 Hz_ 1H), 69.1 (s, 1H},
6.35 (s, 1H), 7.17 (s, 1H), 7.19 (s, 1H), 7.20 (s, 1H),
726 (s, 1H), 7.28 (s, 1H) ppm; “C NMR (CDCl:) §
16.1 (d, *Jep=30.5 Hz), 16.2 (d, */cp=30.5 Hz), 27.7.
373.43.5(d, Uep=114 Hz), 556, 558, 61.8 (d, “Jep
=229 Hz), 62.1 (d, *Jcx=22.9 Hz). 110.3, 111.5, 1254,
1263, 1283, 129.1 (d, Jep=132 Hz), 130.0, 138.7, 146.5,
147.6 ppm: LR FBA MS: caled for [M-1]7420.1, found
420.7.
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Table 1. Reaction conditton. mp, and vield of THIQs 6

R Reactian conditions )
No. R' R* - — Mp("C)" Yield(®o)"
Temp.(°C) Time (h)

1 %9a H H 0-3 3 . 75
2 9b OMe H 0-3 3 68-70° 80
3 9 OMe CH:CN it 8 102-104 64
4 9 H Phenyl 0-3 24 70-73 50
3 %¢ OMe Phenyl 0-3 24 88-90 56
6 9ar H 3-methoxy-4-hydroxyphenyl 0-3 6 65-72 53
7 9 OMe 3-methoxy-4-hydroxyphenyl 0-3 6 118-121 56
8 %h H 2-furyl 0-3 3 90-91 544
9 % OMe 2-furyl 0-5 2 . 59
10 9j H 2-thiophenyv] 0-3 4 92-93 54
11 9k OMe 2-thiophenvl 0-3 3 . 58
12 | OMe Benzvl rn 12 99-101 6l

*Melting points are uncomrected. "Isolated vields

Tuble 2. Crvstal data and structure refinenent for 61

Empincal formula C3H;NOLP
Formula weight 419.44
Temperature 293(2)K
Wavelength 071073 A

Crvstal svsteni. space group
Unit cell dimensions

Monochnie, C2i¢
a=26.1190(11) A
b=11.9826(5)A. B=111.5270(10) "
c=152042(T)A

Volume $426.6(3) A’
Z. Deatea 8 1.259 griem’
It 0.156 mm™
F(DOD) 1792

Crvstal size

0 range for data collection
Akl collected

Reflections collected / unique
Completeness to 6 =28.34
Retinement method

Data : restraints / parameters
Goodness-of-fit on F*

Final R indices [[=:25(1)]

R indices (all data)

Largest diff. peak and hole

05 04-035mm

1.68 to 28.34%

-34u=h==28, -12==k==13, -19==]==20
13981 7 3502 [R(int) = 0.0407]
99.6%

Full-matrix least-squares on F*
5502:0:262

0.999

Ry = 0.0654. *wR. = 0.1865
Ry =0.1450. *wRy = 0.2445
0.545and -0.307 . A™

"R, =3 F,-|F| (based on retlections with F.7=26F ")

PRy = [X[W(F,-Fo Y [w(Fo )] w = Lo (Fe-(0.095P ). P = [max(F,". 0)-2F.7) 3(alsa with F5=26F )

B = Sy er whEglem At wEAE A
slo F-zhg] wigke] Gl FEslsivt. FEwy
2| 7] = Enrat-Nonius CAD-4 %)37| 2 A¢1°m Mo-
Kamadiatio2=0.71073Ay8 &3}t BExl77e=

2 SHELX-869] ZAy o2 F9lom?® a2 =2
£ SHELX-97 3|22k & o)4shed sl Haleitn 3]
AAR 7 9 Ay} A ASE AR} 2P
<2l A EA 3h T2 Tuble 291 2t

o &
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Synthesis of A-Diethoxyphosphinyl-1.2.3.4-tetrahydroisoquinoline --=42] g4 547

3% &

A-diethoxy phosphinyl-2-uylethy lamine 2= ©]v] 7 2]
21 ubHell @2}, 2qayvletylamines 134 diethyl chlophogxite
triethylamine®] W-g0 2 Az ahghil " g3 29
aldchyde 3(%3= 4)2] H¥F3-¥- dichloromethancel] 4]
methancsultonic acids o 5L "I-P*fil-?dj’_ A-L2of| A
244 7ke] Bh32® Hat AT THIQ 6] A4+
o] B2 iminium ion o] 2]3le] BV 51a] 3}
hgol AW Ao o FE
TIQ 62 4-5-&. 4. 23 w2212 Table
Iz} 2t
THIQ 62) T334+ IR F428H3. NMR 29 M3
™ e} Pakas e o1e]T el XA TRAA o
F32. shelslert. IR 24 EFe) A P O7]E 1226-126
em oA 5AA Fuzt vlepdel 2 Aldehyde 3 =
= acetal 40l 2)5te] F=ol&) TN 62] mething”]2] oF
= 'H NMR fw]EvﬂloﬂA-] 8 4.19-5.980A]. 21
2 UC NMR 28 E=deA] ubat § 45.7-57.4 ppmol]
A el THIQ 62 ;alel - ma,th\-k,naJIQI FA
A 1 NMR 22 EFo]lA] § 3.01-3.32. 3.13-3.60 2
2.55-2.69. 2.91-3.007 ppmel| A vEAl02 z)hzk vie)
W, 3 methylene?]®] ghdx= U NMR Z~#HE
oA 3 36.3-42.37F 27.4-29.3 ppmell Al 217k vpepgd
62 Wl M 6l0] XM A TR T 2%

47

fable 3. Sclected bond lengths [A] and angles [deg] for 61

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

VAT EE Fig. 19 7how] A4 Aol g Ajhzt
2 Fable 3o VRS, 610 YAl iEe A Al e
wu‘ahydroisoquinuline atele] He)] diste] ate] 2%
9] WA 7|3 M AL 23] o] Fof YA A F HA
sl 922 ¥ Eot.

g B

:'-dic:lhowplms;phinvl-(2-a|\»'lclh\'1]amin'cl’} aldehyde
(2:3= acctal}?] ¥R3-2. % A-dicthoxyphosphinyl-1.2.3.4-
tetrahydroisoquinoling®] LUntA el FH4il& Aikslgl e

Bond lengths

P-0{3} 1.460(3)
P-02} 1L.372(2)
P-O(1) 1.5742)
P-N 1.634(3)
O(1-C) 1.453(4)
O2)-C(3) 1.438(5)
N-C{20}) 1.475(4)

Bond angles
M3)-P-0(2)
W3)-P-O(1)

116.69(13)
114.73(13)

2)--0(1) 96.33(13)
OG3)P-N 111,84 14)
O@2)-P-N 10627 14)
O(1)-P-N 109.7313)
C(2)-0(1)-P 117.002)
C(3)-0(2)-P 119.2(3)
C2N-0(4)-C(10) 118.7(4)
C{9)-0(3)-C(22) 118.114)

CO2)-C2m 1.524¢4)
CO3-CO4 1.4884)
CL13)-C20 1.540(5)
N-C{5} 1.479(4)
C(1-C(2) 1.496(6)
C31-Ch 1.475(6)
C{51-C(6) 1.506¢5)
C1d)-C(13)-C20) 15.53
N-Ci(20)-C{12) ( 3
N-C(20)-C{13) 1.7(3)
O(N-C2H-CLh 1(}8 &3
O2FCH-Cidy 108.2t4)
C20)-N-C(5} 114.5¢2)
C{20)-N-P 122.0(2)
C{5)-N-P 120.2(2)
N-C(3)-C(6r) LD
C{5)-C(6)-C7 112.8(3)
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