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1,2,3,4-tetrahydroisoquinoline(THIQ) ������

��� ���� �� ���� ��� ��� ���

� �� ��� ���� ����� ��� �� ��

� �� ��.1 Picted-Spengler � Bishler-Napieralski

�	� THIQ ���� ���� ����� 	���

�� ����, 2-arylethylamine 1� ������ �

	 ��� iminium ��� ��� ���� ��� �

�� �	��.2 ��, � ������ ����� �

�� ��� ���� ��� N-
�� ��� ���

���� �� 2-arylethylamine ��� 2� ����

� ���� sulfamidoalkyaltion,3 ureidoalkylation,4

α-hydorxysulfonamidoalkyla-tion5 �	� �� THIQ �

��� ���� ���� �����. ��� ���

���� �� N-dialkoxyphosphinyl-2-arylethylamine

2 ��� N-dialkoxyphosphinyl-1,2,3,4-tetrahydroisoquinoline

���� ��� � �� ��� �� ���. � ��

� acetic acid � tolune�� ��� �� ��� ��

�� ��� 2� paraformaldehyde� �	,6 � ��� N-

methylidine-2-arylethylamine� diethyl chlorophosphate�

�	,7 ��� ����� 1-benzyl-3,4-dihydrotetrahydroi-

soquinoline� diisopropyl chlorophosphate� �	� �

� NaBH4� ���� ���� �	��.8 ��� �

��� � ��� �� � ��� ��� 6b�� ��

�� ��� ��� ��� � ��� �	 �� ��

��� ���.

�  ����� �� dichloromethane�� methanesulfonic

acid ���� ��� 2� aldehyde 3(�� acetal 4)�

�	�� N-diethoxyphosphinyl-THIQ 6 ���� ��

�
 ���(Scheme 1) � ���
 ���� ���

� �	� ��� ���
 6l� X-����� ���

�� ����.

� �

��� Aldrich�� ���� �� �����, ��

� Aldrich � ���� EP�� ������ �
�

�� ��� ���� ���� �����. ��� �

�� �
� 
� IR ����� JASCO FT/IR-5300

spectrophotometer, ��� 1H � 13C NMR �����

JEOL FT/NMR spectrophotometer(500 MHz)� ���

��� ������� tetramethylsilane(TMS)� ��

���. ���� ����� ������ Quatro AC
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���� ���� 	��. 

Diethoxyphosphinyl-1,2,3,4-tetrahydroisoquinolines

6� ���� ���

��� 2(1.0 mmol), aldehyde 3 �� acetal 4(1.0 mmol),

��� CH3SO3H(0.3 mL)� �
 dichloromethane(10

ml) �
� 24 h�� ���� ����. �	�
�

�(50 mL×3)� ��, �� MgSO4� �����, ��

� �
��� �����. ���� flash column

chromatography (chloroform: Ethylacetate=1:8)� ���

� THIQ 6� 	���.

2-Diethoxyphosphinyl-6-methoxy-1,2,3,4-tetrahydro-

isoquinoline (6a). ���: 75% (0.22 g); IR (KBr) 1257,

1030 cm−1; 1H NMR (CDCl3) δ 1.24 (t, J=7.1 Hz, 6H),

2.76 (t, J=5.7 Hz, 2H), 3.36 (td, J=5.7 Hz, 3JH,P=9.2 Hz,

2H), 3.72 (s, 3H), 3.93 (qdd, 3JH,P=6.7 Hz, J=6.7 and

10.2 Hz, 2H), 4.01 (qdd, 3JH,P=6.7 Hz, J=6.7 and 10.2

Hz, 2H), 4.19 (d, 3JH,P=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); 13C NMR (CDCl3) δ 16.1, 16.2, 29.3 (d, 3JC,P

=15.2 Hz), 42.1 (d, 2JC,P=11.4 Hz), 45.7 (d, 2JC,P=15.2

Hz), 5.51, 55.2, 62.2, 62.3, 112.4, 113.8, 125.8 (d, 3JC,P

=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-

tetrahydroisoquinoline (6b).7 ���: 80% (0.26 g); mp

68-70 oC; IR (KBr) 1248, 1020 cm−1; 1H NMR (CDCl3)

δ 1.27 (t, J=7.1 Hz, 6H), 2.74 (t, J=5.7 Hz, 2H), 3.40

(td, J=5.7 Hz, 4JH,P=9.0 Hz, 2H), 3.80 (s, 3H), 3.82 (s,

3H), 3.96 (qdd, 3JH,P=7.1 Hz, J=7.1 and 10.2 Hz, 2H),

4.04 (qdd, 3JH,P=7.1 Hz, J=7.1 and 10.2 Hz, 2H), 4.21

(d, 3JH,P=5.9 Hz, 2H), 6.51 (s, 1H), 6.58 (s, 1H); 13C

NMR (CDCl3) δ 16.2, 16.3, 28.5 (d, 3JC,P=15.2 Hz), 42.3

(d, 2JC,P=11.4 Hz), 45.9 (d, 2JC,P=15.3 Hz), 55.9, 56.0,

62.2, 62.3, 108.9, 111.9, 125.6 (d, 3JC,P=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-

1,2,3,4-tetrahydroisoquinoline (6c). ���:  64%(0.23 g):

mp 102-104 oC; IR (KBr) 1228, 1024 cm−1; 1H NMR

(CDCl3) δ 1.28 (t, J=7.1 Hz, 3H), 12.9 (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, 3JH,P

=13.9 Hz, J=13.9, 11.3, and 3.9 Hz, 1H), 3.60 (dddd,

J=13.9, 8.0, and 5.8 Hz, 3JH,P=1.9 Hz 1H), 3.85 (s, 6H),

3.98 (qdd, 3JH,P=7.6 Hz, J=7.6 and 10.2 Hz, 1H), 4.04

(qdd, 3JH,P=7.6 Hz, J=7.6 and 10.2 Hz, 2H), 4.10 (qdd,
3JH,P=7.6 Hz, J=7.6 and 10.2 Hz, 1H), 4.91 (td, J=6.3

Hz, 3JH,P=8.6 Hz, 1H), 6.59 (s, 1H), 6.65 (s, 1H) ppm;
13C NMR (CDCl3) δ 16.1 (d, 3JC,P=30.5 Hz), 16.2 (d,
3JC,P=34.3 Hz), 26.0, 27.7, 37.7, 50.9 (d, 2JC,P=22.9 Hz),

55.3, 56.1, 62.7 (d, 2JC,P=22.9 Hz), 62.8 (d, 2JC,P=22.9

Hz), 109.6, 111.9, 118.0, 125.9 (d, 3JC,P=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). ���: 50%(0.18 g): mp

70-72 oC; IR (KBr) 1249, 1016 cm−1; 1H NMR (CDCl3)

δ 1.15 (td, J=7.1 Hz, 4JH,P=0.9 Hz, 3H), 1.25 (td, J=7.1

Scheme 1.



544 �����������������������

Journal of the Korean Chemical Society

Hz, 4JH,P=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, 3JH,P=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, 3JH,P=7.3 Hz, J=7.3 and 10.0

Hz, 1H), 3.79 (s, 1H), 3.86 (qdd, 3JH,P=7.3 Hz, J=7.3

and 10.0 Hz, 1H), 3.92 (qdd, 3JH,P=7.3 Hz, J=7.3 and

10.0 Hz, 1H), 4.00 (qdd, 3JH,P=7.3 Hz, J=7.3 and 10.0

Hz, 1H), 5.82 (d, 3JH,P=8.2 Hz, 1H) 6.66-6.71 (m, 2H),

6.86-6.88 (m, 1H), 7.18-7.28 (m, 5H) ppm; 13C NMR

(CDCl3) δ 16.0 (d, 3JC,P=30.5 Hz), 16.2 (d, 3JC,P=30.5

Hz), 28.7, 36.8, 55.2, 57.3 (d, 2JC,P=19.1 Hz), 61.9 (d,
2JC,P=22.9 Hz), 62.2 (d, 2JC,P=22.9 Hz), 112.4, 113.5,

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-

1,2,3,4-tetrahydroisoquinoline (6e). ���: 56%(0.23

g): mp 88-90 oC; IR (KBr) 1230, 1026 cm−1; 1H NMR

(CDCl3) δ 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, 3JH,P=8.2 Hz, 1H), 6.41 (s,

1H), 6.65 (s, 1H), 7.24~7.27 (m, 6H) ppm; 13C NMR

(CDCl3) δ 16.0 (d, 3JC,P=30.5 Hz), 16.2 (d, 3JC,P=30.5

Hz), 27.8, 36.8, 55.8, 55.9, 57.4 (d, 2JC,P=19.0 Hz), 61.9

(d, 2JC,P=22.9 Hz), 62.2 (d, 2JC,P=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: calcd for [M-1]+ 406.1, found 406.4

2-Diethoxyphosphinyl-1-[3-methoxy-4-hydroxyphenyl]-

6-methoxy-1,2,3,4-tetrahydroisoquinoline (6f); ���

: 53%(0.22 g): mp 67-69 oC; IR (KBr) 1246, 1032 cm−1; 1H

NMR (CDCl3) δ 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, 13.6,

and 6.5 Hz, 1H), 3.05 (dddd, 3JH,P=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, 3JH,P=6.9 Hz, J=6.9 and 10.0 Hz, 1H),

3.79 (s, 3H), 3.83 (s, 3H), 3.89 (qdd, 3JH,P=6.9 Hz, J=6.9

and 10.0 Hz, 1H), 3.92 (qdd, 3JH,P=6.9 Hz, J=6.9 and

10.0 Hz, 1H), 4.01 (qdd, 3JH,P=6.9 Hz, J=6.9 and 10.0

Hz, 1H), 3.69~4.04 (m, 4H), 5.77 (d, 3JH,P=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; 13C NMR (CDCl3) δ 16.1 (d, 3JC,P=26.7

Hz), 16.2 (d, 3JC,P=26.7 Hz), 28.7, 36.6, 55.2, 55.9, 57.0,

61.8 (d, 2JC,P=19.1 Hz), 62.3 (d, 2JC,P=19.1 Hz), 111.8,

112.3, 113.4, 113.5, 121.9, 128.1, 129.6, 135.9, 144.8,

146.3, 158.2 ppm; LR FBA MS: calcd for [M-1]− 420.1,

found 420.7.

2-Diethoxyphosphinyl-1-[3-methoxy-4-hydroxyphenyl]-

6,7-methoxy-1,2,3,4-tetrahydroisoquinoline (6g); ��

�: 56%(0.25 g): mp 118-120 oC; IR (KBr) 1228,

1032 cm−1; 1H NMR (CDCl3) δ 1.17 (td, J=6.9 Hz, 4JH,P

=0.9 Hz, 3H), 1.26 (td, J=6.9 Hz, 4JH,P=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, 3JH,P=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, 3JH,P=7.0 Hz, J=7.0 and

10.1 Hz, 1H), 5.60 (bs, 1H), 5.76 (d, 3JH,P=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; 13C NMR (CDCl3) δ 16.1 (d, 3JC,P=30.5 Hz), 16.3

(d, 3JC,P=30.5 Hz), 27.9, 36.7, 55.8, 55.9, 56.0, 57.2 (d,
2JC,P=19.1 Hz), 61.8 (d, 2JC,P=19.1 Hz), 62.3 (d, 2JC,P=

22.9 Hz), 111.0, 111.3, 111.8, 113.4, 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); ���: (0.19 g): mp 90-

91 oC; IR (KBr) 1251, 1022 cm−1; 1H NMR (CDCl3) δ
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, 3JH,P=12.9 Hz, J=13.3, 12.2, and 4.0 Hz, 1H),

3.53 (ddd, J=13.3, 7.1, and 6.4 Hz, 1H), 3.78 (s, 3H),

3.86 (qdd, 3JH,P=7.1 Hz, J=7.1 and 10.1 Hz, 1H), 3.92

(qdd, 3JH,P=7.1 Hz, J=7.1 and 10.1 Hz, 1H), 4.00 (qdd,
3JH,P=7.1 Hz, J=7.1 and 10.1 Hz, 1H), 4.04 (qdd, 3JH,P=

7.1 Hz, J=7.1 and 10.1 Hz, 1H), 5.74 (d, 3JH,P=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; 13C NMR (CDCl3) δ 16.0 (d, 3JC,P=30.5 Hz),

16.1 (d, 3JC,P=30.5 Hz), 28.7, 37.9, 51.9 (d, 2JC,P=22.9

Hz), 55.2, 62.1 (d, 2JC,P=19.0 Hz), 62.3 (d, 2JC,P=19.0

Hz), 108.8, 109.9, 112.4, 113.6, 125.9, 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-

1,2,3,4-tetrahydroisoquinoline (6i). ���: 59%(0.23

g): IR (KBr) 1248, 1024 cm−1; 1H NMR (CDCl3) δ 1.19

(td, J=7.1 Hz, 4JH,P=0.9 Hz, 3H), 1.27 (td, J=7.1 Hz, 4JH,P

=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, 3JH,P=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, 3JH,P=6.8 Hz, J=6.8 and 10.1 Hz, 1H), 3.99

(qdd, 3JH,P=6.8 Hz, J=6.8 and 10.1 Hz, 1H), 4.03 (qdd,
3JH,P=6.8 Hz, J=6.8 and 10.1 Hz, 1H), 5.71 (d, 3JH,P=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; 13C NMR (CDCl3) δ
16.1 (d, 3JC,P=30.5 Hz), 16.2 (d, 3JC,P=30.5 Hz), 27.9,

37.9 (d, 2JC,P=7.6 Hz), 52.0 (d, 2JC,P=22.9 Hz), 55.8, 56.0,

62.1 (d, 2JC,P=19.0 Hz), 62.3 (d, 2JC,P=19.0 Hz), 108.9,

109.9, 110.7, 111.5, 125.5 (d, 3JC,P=15.2 Hz), 126.6,

142.2, 147.2, 148.2, 155.8 (d, 3JC,P=11.4 Hz) ppm; LR

FBA MS: calcd for [M-1]+ 396.1, found 396.7.

2-Diethoxyphosphinyl-1-[2-thiophenyl]-6-methoxy-

1,2,3,4-tetrahydroisoquinoline (6j). ���: 54%(0.20

g): mp 92-94 oC; IR (KBr) 1247, 1020 cm−1; 1H NMR

(CDCl3) δ 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, 3JH,P=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, 3JH,P=6.8 Hz, J=6.8 and

10.0 Hz, 1H), 3.91 (qdd, 3JH,P=6.8 Hz, J=6.8 and 10.0

Hz, 1H), 3.98 (qdd, 3JH,P=6.8 Hz, J=6.8 and 10.0 Hz,

1H), 4.03 (qdd, 3JH,P=6.8 Hz, J=6.8 and 10.0 Hz, 1H),

5.98 (d, 3JH,P=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; 13C

NMR (CDCl3) δ 16.1(d, 3JC,P=30.5 Hz), 16.2 (d, 3JC,P=

30.5 Hz), 28.6, 37.3, 53.4 (d, 2JC,P=22.9 Hz), 55.2, 62.1

(d, 2JC,P=22.8 Hz), 62.4 (d, 2JC,P=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.

2-Diethoxyphosphinyl-1-[2-thiophenyl]-6,7-dimethoxy-

1,2,3,4-tetrahydroisoquinoline (6k). ���: 58%

(0.249 g); IR (KBr) 1228, 1030 cm−1; 1H NMR (CDCl3)

δ 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, 3JH,P=13.6 Hz, J=13.9, 12.6, and 3.9

Hz, 1H), 3.49 (ddd, J=13.9, 7.1, and 6.5 Hz, 1H), 3.77

(s, 3H), 3.92 (qdd, 3JH,P=7.2 Hz, J=7.2 and 10.2 Hz, 1H),

3.87 (s, 3H), 3.92 (qdd, 3JH,P=7.2 Hz, J=7.2 and 10.2

Hz, 1H), 4.01 (qdd, 3JH,P=7.2 Hz, J=7.2 and 10.2 Hz,

1H), 4.02 (qdd, 3JH,P=7.2 Hz, J=7.2 and 10.2 Hz, 1H),

5.95 (d, 3JH,P=8.2 Hz, 1H), 6.57 (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; 13C NMR (CDCl3) δ 16.0

(d, 3JC,P=26.7 Hz), 16.1 (d, 3JC,P=22.9 Hz), 27.7, 37.3,

53.5 (d, 2JC,P=26.7 Hz), 55.8, 56.0, 62.1 (d, 2JC,P=22.9

Hz), 62.4 (d, 2JC,P=22.9 Hz), 111.0, 111.4, 125.3, 126.2,

126.3, 127.0, 127.5 (d, 3JC,P=15.2 Hz), 147.2, 147.7 (d,
3JC,P=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). ���: 61%(0.25

g): mp 99-101 oC; IR (KBr) 1244, 1028 cm−1; 1H NMR

(CDCl3) δ 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, 11.4, 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, 3JH,P=14.8 Hz,

J=14.8, 11.4, and 4.1 Hz, 1H), 3.52-3.57 (m, 2H), 3.58

(s, 3H), 3.69 (qdd, 3JH,P=7.1, J=7.1 and 10.2 Hz, 1H),

3.72 (qdd, 3JH,P=7.1, J=7.1 and 10.2 Hz, 1H), 3.83 (s,

3H), 3.90 (qdd, 3JH,P=7.1, J=7.1 and 10.2 Hz, 1H), 4.77

(ddd, J=7.8 and 7.8 Hz, 3JH,P=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; 13C NMR (CDCl3) δ
16.1 (d, 3JC,P=30.5 Hz), 16.2 (d, 3JC,P=30.5 Hz), 27.7,

37.3, 43.5 (d, 2JC,P=11.4 Hz),, 55.6, 55.8, 61.8 (d, 2JC,P

=22.9 Hz), 62.1 (d, 2JC,P=22.9 Hz), 110.3, 111.5, 125.4,

126.3, 128.3, 129.1 (d, 3JC,P=15.2 Hz), 130.0, 138.7, 146.5,

147.6 ppm; LR FBA MS: calcd for [M-1]+ 420.1, found

420.7.

6l� X� ���� ��. X� ���� ��� ��

� 6l� ���� methanol-chloroform �������
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� �� ����� �����, ��� ���� ��

�� ��� ��� ���� �����. �����

��� Enraf-Nonius CAD-4 ���� ����, Mo-

Karadiatio(λ=0.71073Å)� �����. �����

SHELX-86� ����� ����,9 ��� ����

� SHELX-97 ������ 	��� �����.10 �

��� �� � ��� ���� ��� ��� ��

�� ���� � �� Table 2� ��.

Table 1. Reaction condition, mp, and yield of THIQs 6

No. R1 R2 Reaction conditions
Mp(oC)a Yield(%)b

Temp.(oC) Time (h)

1 9a H H 0-5 3 . 75

2 9b OMe H 0-5 3 68-707 80

3 9c OMe CH2CN rt 8 102-104 64

4 9d H Phenyl 0-5 24 70-73 50

5 9e OMe Phenyl 0-5 24 88-90 56

6 9f H 3-methoxy-4-hydroxyphenyl 0-5 6 65-72 53

7 9g OMe 3-methoxy-4-hydroxyphenyl 0-5 6 118-121 56

8 9h H 2-furyl 0-5 3 90-91 54

9 9i OMe 2-furyl 0-5 2 . 59

10 9j H 2-thiophenyl 0-5 4 92-95 54

11 9k OMe 2-thiophenyl 0-5 3 . 58

12 9l OMe Benzyl rt 12 99-101 61
aMelting points are uncorrected. bIsolated yields

Table 2. Crystal data and structure refinement for 6l

Empirical formula 
Formula weight 
Temperature 
Wavelength 
Crystal system, space group 
Unit cell dimensions 
 
 
Volume 
Z, Dcalcd

µ
F(000) 
Crystal size 
θ range for data collection
hkl collected 
Reflections collected / unique 
Completeness to θ = 28.34 
Refinement method 
Data / restraints / parameters 
Goodness-of-fit on F 2 
Final R indices [I>2σ(I)] 
R indices (all data) 
Largest diff. peak and hole

C22H30NO5P
419.44
293(2) K
0.71073 Å
Monoclinic, C2/c
a = 26.1190(11) Å 
b = 11.9826(5) Å, β =111.5270(10) °
c = 15.2042(7) Å
4426.6(3) Å3

8, 1.259 g/cm3

0.156 mm−1

1792
0.5 × 0.4 × 0.35 mm
1.68 to 28.34°
-34<=h<=28, -12<=k<=15, -19<=l<=20
15981 / 5502 [R(int) = 0.0407]
99.6%
Full-matrix least-squares on F 2

5502 / 0 / 262
0.999
aR1 = 0.0654, bwR2 = 0.1865
aR1 = 0.1450, bwR2 = 0.2445
0.545 and -0.307 e. Å−3

aR1 = ∑||Fo|-|Fc|| (based on reflections with Fo
2>2σF 2)

bwR2 = [∑[w(Fo
2-Fc

2)2]/∑[w(Fo
2)2]]1/2; w = 1/[σ2(Fo

2)+(0.095P)2]; P = [max(Fo
2, 0)+2Fc

2]/3(also with Fo
2>2σF 2)
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�� � ��

N-diethoxyphosphinyl-2-arylethylamine 2� 	� 
 ��

� ��� ��, 2-arylethylamines 1� diethyl chlorophospate/

triethylamine� ���� �����.11 ���� 2�

aldehyde 3(�� 4)� ��� dichloromethane��

methanesulfonic acid� ��� �����, ����

24��� ���� ��� ���� THIQ 6	 ���

���, ��� iminium ion 5� ��� ��� ���

��	 ���� ��� ����.

THIQ 6� ���, ���, ��� ����� Table

1� ��.

THIQ 6� ��� IR ������, NMR ����

� �� ������, ��� 6l� X-� ���� �

�� �
���. IR ������ P=O�� 1226-126

cm−1�� ��� ���� ����.12 Aldehyde 3 �

� acetal 4� ��� ��� THIQ 6� methine�� �

��� 1H NMR ������ δ 4.19-5.98��, ��

� 13C NMR ������ ��� δ 45.7-57.4 ppm�

� ����. THIQ 6� ��� � methylene�� ��

�� 1H NMR ������ δ 3.01-3.32, 3.13-3.60 �

2.55-2.69, 2.91-3.007 ppm�� ����� 		 ��

���, � methylene�� ��� 13C NMR ����

�� δ 36.3-42.3� 27.4-29.3 ppm�� 		 ����.

6� ��� ��� 6l� X� ��� �� ��� ��

����� Fig. 1� ��� �	� ���	� ��	

� Table 3� �����. 6l� ������ � 
�

tetrahydroisoquinoline ��� ��� ��� �� ��

� 
��� �� �� ��� 	�� ����� ��

��� ��� ��	�.

� �

N-diethoxyphosphinyl-(2-arylethyl)amine� aldehyde

(�� acetal)� ���� N-diethoxyphosphinyl-1,2,3,4-

tetrahydroisoquinoline� ���
 ���� 
����

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

Table 3. Selected bond lengths [Å] and angles [deg] for 6l

Bond lengths
P-O(3) 
P-O(2) 
P-O(1) 
P-N 
O(1)-C(2) 
O(2)-C(3) 
N-C(20) 
Bond angles
O(3)-P-O(2) 
O(3)-P-O(1) 
O(2)-P-O(1) 
O(3)-P-N 
O(2)-P-N 
O(1)-P-N 
C(2)-O(1)-P 
C(3)-O(2)-P 
C(21)-O(4)-C(10) 
C(9)-O(5)-C(22) 

111.460(3)
111.572(2)
111.574(2)
111.634(3)
111.453(4)
111.438(5)
111.475(4)

116.69(15)
114.73(15)
1 96.33(13)
111.84(14)
106.27(14)
109.73(13)
117.0(2)11
119.2(3)11
118.7(4)11
118.1(4)11

C(12)-C(20) 
C(13)-C(14) 
C(13)-C(20) 
N-C(5) 
C(1)-C(2) 
C(3)-C(4) 
C(5)-C(6)

C(14)-C(13)-C(20)
N-C(20)-C(12) 
N-C(20)-C(13) 
O(1)-C(2)-C(1)
O(2)-C(3)-C(4)
C(20)-N-C(5) 
C(20)-N-P 
C(5)-N-P 
N-C(5)-C(6) 
C(5)-C(6)-C(7)

11111.524(4)
11111.488(4)
11111.540(5)
11111.479(4)
11111.496(6)
11111.475(6)
11111.506(5)

115.5(3)
110.0(3)
111.7(3)
108.8(3)
108.2(4)
114.5(2)
122.0(2)
120.2(2)
111.4(3)
112.8(3)
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