CHAPTER III

EXPERIMENTS

Instruments
1. Melting Point Apparatus; Buchi Capillary Melting Point B-545 Apparatus.
2. Infrared Spectrophotometer; Pe Elmer 2000.
3. Nuclear magnetic Resonar tr ter Bruker AMX 300 FT (300

. : Nﬁ
Nuclear magnetic R ectropho Bruker AMX 500 FT (500

4, eter,
MHz). \\\

5. Elemental Analysi i "{_ er PE2400 Series II)

Chemicals

1. Benzadehyde (Merc g

2. 4-Biphenyl boronic acid (Aldir 3 3

3. n-Butanol (Lat —--—__;______,

4. Dibutyl L-(+) “

5. 3.5 Dxmethoxyben?ldehyde (TCI, Tokyo Japan)

6. a4 vnfEEPRTDEA B 899 7)

7. Ethanol (lmerck Darmstadt, Ggrmany)

8.

GARABERFEVNY ) 6 2

9. Ioaine (Merck, Darmstadt, Germany)

10. Isopropyl alcohol (Labscan, Bangkok, Thailand)

11. 4-methylphenyl boronic acid (TCI, Tokyo, Japan)

12. 4-methoxyphenyl boronic acid (TCI, Tokyo, Japan)

13. Methanol (Labscan, Bangkok, Thailand)

14. Nitroethane (Fluka, St. Gallen, Switzerland)



15. 10 % Palladium on activated charcoal (Fluka, St. Gallen, Switzerland)
16. Paraformaldehyde (Merck, Darmstadt, Germany)

17. Periodic acid (Fluka, St. Gallen, Switzerland)

18. Phenyl boronic acid (TCI, Tokyo, Japan)

19. Silver Nitrate (Fluka, St. Gallen, Switzerland)

20. Sodium borohydride (Fluka, St. Gallen, Switzerland)

Switzerland)

21. Trifluoroacetic acid (Fluka, S

H WA

y;
.:!

AULINENINYINS
PIAANTUAMINYAE

43



General procedures for the synthesis of 3-Methyl-1,2,3,4-tetrahydro-

isoquinoline derivatives

I. Procedures for the synthesis of N-benzyl-2-(3/,5/-dimethoxyphenyl)-1-
methylethylamine, the starting material

| 2-(3/,5/-Dimethoxyphenyl)- 1-methyl-1-nitroethene (CU-19-01)

ml). Nitroethane (30 ml) was"s . y adde - d reaction. The mixture was
refluxed for 2 hours, and then*fCirdhydiofuran v smoved under vacuo. The residue
‘ vl acetate (3 x 100 ml). The
combined organic extrz érof dried over Nazso The residue was

concentrated in vacuo and fied via recrybtallizatio rom 1 methanol to afford yellow

Iz e
IR 3053 c .ﬂéﬂ’ﬂ&f}'
(KBr) 2977 &

1649

1600 ¢ em" (V,C=C, aromatic)

lﬂ‘UEI’JmVI\?J%ﬁ WBIN3

aﬁ?imnﬁ%ﬁfﬁm'mmaa

(Figure 16)
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H'-NMR 245 ppm (s, 3H, 1-CH,)

(CDCL,) 3.82 ppm (s, 2 x 3H, 3'and 5-OCH,)
6.52 ppm (d, J, =2.1 Hz, 1H, H-4)
6.55 ppm (d, J, =2.1 Hz, 2H, H-2' and H-6)
8.01 ppm (s, 1H, H-2)

(Figure 17)

C-NMR  14.54

(cDCl,) 55.89
102.13
108.31
133.95
134.58
148.55
161.36
(Figure 18)

2.2-F ’ ithoéthane (CU-19-02)
A wellﬁstmed solution of 2-(35 ﬂethoxyphenyl)- 1-methyl-1-

nitroethene (0. ﬁ %K es of CH,Cl, (35 ml)
and IPA (1soplﬂ/ﬁ ﬁ ?]}J ﬁ ﬂﬂjﬂ-b th, and consequently,
sodlumq deli &ﬁﬁim r 1 hour. The
reaction was stlrreﬁt room temperature ﬁ q.lourZﬂlamal acetic acid was slowly
added to the stirred reaction until the solution was acidic pH. The silica gel was
separated out by filtration and washed with dichloromethane (100 ml). The combined
filtrates were washed with 5% sodium bicarbonate (3 x 100 ml) to neutralize the excess

glacial acetic acid; the organic phase was washed with water (3 x100 ml) and dried over

anhydrous Na,SO,. The solution was concentrated under reduced pressure to give the
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yellowish oil of product. The residue was purified by column chromatography (SiO,,
hexanes:EtOAc = 4:1) to yield 0.722 g (99 %) as colorless thick oil.

IR 3010-3125  cm’ (V C-H, aromatic)

(Neat) 2995 cm’' (V C-H, aliphatic)
1600 cm’ (V, C=C, aromatic)
1550

1353-1322
1205

1153

H-NMR 155

7 '\x H,)
(cpcl) 291 LHz.J = 6.7 Hz, 1H, H-2)

3.29 iz,J, =7.3 Hz, 1H, H-2)

3.77 §& ;;;;;;"‘——.'—l‘ 3 and 5-0O-CH,)
\~7 Y )

4.77 'I T

6.31 ‘. ppm (s, 2H, H2andH6) -

ﬁu d ?PWW‘W g1n3

re 20)
QW] mmm YRIAINY1a Y
®c NMR 19.25 ppm (1-CH,)

(cpCly) 41.75 ppm (CH,-2)

55.69 ppm (3’ and 5/-OCH3)

84.62 ppm (CH-1)

99.56 ppm (CH-4")

107.48 ppm (CH-2'and 6))
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138.14 ppm (C-1")
161.46 ppm (C-3' and C-5)
(Figure 21)

DEPT 135  (Figure 22)

3. 2-(3/,5/-Dimethoxyphenyl)-1- methylethylamine (CU-19-03)

A solution of 2-(3,5-dimethoxyphenyl)-1-methyl-1-nitroethane(4.220 g,

cid (5 ml) was hydrogenated over

! ﬁ‘mder pressure of hydrogen gas

10 % Pd/C (0.94 g, 5% }

for 72 hours. The cataly ashed with ethanol (100-200
ml). The combined fil ate give.the yellow oily residues. The
v cetate and extracted with 0.5 N

,\\\\\\\. ified and adjusted to pH =

.\. chloromethane (3 x 100 ml).

hydrochloric acid (3 x
9-10 with ammonia sol
The combined organic layers Sen .c; cuum and dissolved in 100 ml
of ethyl aceta'te and then washed witk 100 ml). The organic residues were

dried over anhydrous a,S and concentra e )- pressure to afford pale

yellowish oil of product. o chromatography (SiO,,

Hexanes:EtOAc = 4:1 vml 3 % Et,N) to yield 3.07 g. (84@) as a colorless thick oil.
IR @Uﬂ "lﬂ%\nﬁow 8‘ f] ﬂ ‘i
" ARTANTAANITNUINY

cm C-H, aliphatic

1596 cm’' (V, C=C, aromatic)

1205 em’' (V,, C=C-0-C, aromatic)
1152 cm’ (V, C-0-0)

1058 em’ (V, C=C-0-C)

(Figure 24)
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'H-NMR 1.12 ppm (d, J = 6.3 Hz, 3H, 1-CH,)

(CDClL,) 152 ppm (s, 1H, NH)
2.44 ppm (dd, J,,,, = 13.1 Hz, J,, = 8.3 Hz, 1H, H-2)
2.66 ppm (dd, J,,,, = 13.1 Hz, J,, = 5.1 Hz, 1H, H-2)
3.16 ppm (m, 1H, H-1)
3.77 ppm (s, 2 x 3H, 3" and 5-OCH,)
6.34 ppm (m, -2, H-4' and H-6)

(Figure 25)

BC-NMR  23.98
(CDCl,) 47.33
48.71
55.65
98.54
107.65
142.48
161.18%
(Figur "

DEPT 135  (Figure

] AN e o500
10137 Y 1

mixture was refluxed under a Dean-Stark separator for 6 hours. The solvent was

removed under reduced pressure to generate the intermediate imines yellowish oil. This
residue was dissolved in ethanol (100 ml) and 3-5 equivalents of NaBH, were slowly
added. The reaction mixture was stirred on ice bath. The stirring mixture was slowly

allowed to warm at the room temperature overnight. The excess NaBH, was
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decomposed with glacial acetic acid, evaporated under vacuum to give the residue. The
residue was diluted with ethyl acetate (100 ml) and extracted with water (3 x 100 ml).
The collected aqueous fractions were basified and adjusted to pH 9-10 with
concentrated ammonium solution. The basic aqueous fraction was extracted with
dichloromethane (3 x 100 ml). The collected o washed with water (3 x 100), dried over
anhydrous Na,SO, and concentrated under reduced pressure to give the pale yellowish

oil. The residue was purified by columg

hromatography (SiO,, hexanes:EtOAc =

IR 3296

(Neat) 3075
2990
1596
1445-143

1205
1152

1054 &2 oV cocuptEih £

(Figur li
: ‘a | o/
w118 91 B BN T
(CDCl,) o 1.80 | pJDm (s? IH’,Ngn). | Y
o WA WA IR R w2
1 270 ppm (dd, J,, = 13.2 Hz, J,, = 7.4 Hz, 1H, H-2)
2.93 ppm (m, 1H, H-1)
3.70 ppm (d, J = 13.2 Hz, 1H, N-CH,Ph)
3.75 ppm (s, 6H, 3" and 5'-OCH,)
3.88 ppm (d,J = 13.2 Hz, 1H, N-CH,Ph)

6.32 ppm (s, 3H, H-2’, H-4' and H-6/)
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7.18-7.34 ppm (5H, aromatic ring)
(Figure 30)

"C-NMR  20.66 ppm (1-CH,)

(CDCl,) 4435 ppm (CH,-2)
51.61 ppm (N-CH,)

DEPT 135
Note 1

When sﬁ%ﬁ@% E}%éﬁﬂ m ﬂ\.ﬂiﬂlents the Schiff base

intermediate was”lcompletely reduc%d and was consequently cycl@d to obtained the
-phenle—w %ﬂﬂ& ﬁ%% M% qga \%q Elq ﬂeﬁmate the un-
reacted so‘!hum borohydride in the workup process. The structure of the cyclized
product (m.p. 106.5-107.0 °C) was proven by 'H and "C NMR spectroscopy. Therefore,
3-5 equivalents of sodium borohydride was essential to afford the highest yield of the
required product and the lowest isoquinoline by-product.
Anal. Cal. For C ,;H,;NO,  C76.26 %; H 7.47 %; N 4.94 %
Found C76.38 %; H 7.41 %; N 4.94 %
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IR 3100-3400 cm’' (V, N-H, broad)

(Neat) 3159 em’ (V C-H, aromatic)
2912 cm’' (V, C-H, aliphatic)
1597 cm’ (V, C=C, aromatic)
1457-1420 cm’ (V,O-CH,)
1201
1146
1051
(Figure 176

'H-NMR  1.10
(CDCL/TMS) 2.00
2.58
2.79
3.00
3.55
3.82

5.30

GFIUEJ’JVIE}W?‘WEHﬂ‘i

.pm(s 1H, H 5)

q W’% RN TN 6 o

(Figure 177 and 178)

“C-NMR 2268 ppm (3-CH,)
(CDCI,/TMS) 37.83 ppm (CH,-4)
42.39 ppm (CH-3)

55.67 ppm (6- or 8-OCH,)
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55.77 ppm (8- or 6-OCH,)
55.84 ppm (CH-1)

96.88 ppm (CH-7)

104.53 ppm (CH-5)

117.75 ppm (C-4a)

127.00 ppm (CH-4")

137.86

n (CH-2'3" and 5',6))
137.85 :

145.07

157.90

159.81

(Figure

DEPT 135  (Figure
HMQC (Figure 182 ag
NOESY (Figure 184%and"”

II. The Procedure “cyclization’ -2 /,5/-dimethoxyphenyl)-1-

methylethylamine to th&" Iroisoq : »-‘7‘ aldehyde
I
i

j |
125 {f imet v -%(W— 4-tetrahydroisoquinoline
(CU-19-05) ﬂBﬂz ﬁdlﬁ ﬁﬁ g;] ﬁ %
~ adiiila e e iﬁf y 1€ hylethylamine
(1.00 g,a m;a ﬁﬂlim}]ﬁj g, lﬂ ml ﬂol(ZS ml) was

stirred for 10 min at room temperature. Paraformaldehyde (0.16 g, 5.3 mmol, 1.5 eq.)
was then added in one portion; the mixture was stirred overnight at room temperature
and then filtered. The filtrate was evaporated under reduced pressure to give the O,N-
acetal intermediate which was used without purification. The acetal residue was

dissolved in CH,Cl, which was added 0.5 M TFA in CH,Cl, (7 ml, 3.5 mmol). The
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mixture was stirred at 0 °C for 1 hour, then diluted with cool water and adjusted to pH
9-12 with ammonia solution. The aqueous mixture was extracted with dichloromethane
(3 x 100 ml). The combined extracts were washed with water, dried over anhydrous
Na,SO, and consequently, concentrated under reduced pressure to give the pale
yellowish oil. The residue was purified by column chromatography (SiO,,
hexanes:EtOAc = 9.5:0.5 with 3 % Et\N) to yield 0.95 g (91 %) as a colorless

crystalline solid.

Anal. Cal. For C jH,,NO,

Found

IR 2961
(KBr pellet) 1602
1205
1147
1051
(Figure 34)

= —

X
|

'H-NMR  1.09 E
, J
(CDCL) 255 ¥ ppm(dd,J,, =164 Hz,J, = 4.7 Hz, IH, H-4)

2ﬂ u gﬁ%ﬂ%fwymz 1H, H-4)

ppm (m,‘lH, H-3)

RINNARANIINYIA Y

3.65 ppm (d, J = 13.4 Hz, 1H, N-CH,Ph)
3.74 ppm (s, 3H, 6- or 8-OCH,)

3.79 ppm (s, 3H, 8- or 6-OCH,)

3.85 ppm (d, J = 13.4 Hz, 1H, N-CH,Ph)
6.25 ppm (s, 1H, H-5 or H-7)

6.27 ppm (s, 1H, H-7 or H-5)



7.20-7.41 ppm (5H, aromatic)

(Figure 36 and 37)
"C-NMR 1421 ppm (3-CH,)
(CDCLy) 36.47 ppm (CH,-4)

46.76 ppm (CH,-1)

51.31 ppm (CH
55.62 )|
55.70
58.18
96.27
104.77
116.15
127.19
128.67
129.30 | C-3'and
13604+ (G
140.00. 7.

157.49 .i! ppm (C-6 or C-8

ﬁﬁﬂ?ﬂﬂ%ﬁ%ﬂﬂﬂﬁ
- RIAYNIUUMINYA Y

H-H COSY  (Figure 40 and 41)
HMQC (Figure 42 and 43)
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III. The procedures for cyclization of N-benzyl-2-(3',5-dimethoxyphenyl)-1-

methylethylamine to the tetrahydroisoquinoline with butyl glyoxal

1. Butyl glyoxalate
To a solution of dibutyl-L-(+)-tatrate (19.06 g, 72.74 mmol) in dry ether
(150 ml) cooled in an ice water-bath, was added (16.58 g, 72.74 mmol) of periodic acid

(HIO,) in a small portion over 1 hour, er nitrogen atmosphere with stirring. The

rature until the ether layer became

&anted to separate out the white

as distilled in a short-path

milky reaction was vigorous stirt
almost clear solution and t
solid, dried over anhyd

distillation to give the b , 1972) yield 27.5 g (72 %)

A mixture ' berizy -(3,5-dimethoxyphenyl)-1-methylethy-

2. Butyl-2 ,3,4-tetrahydroisoquinoline-

1-carboxylate (CU-19-1
lamine (1.99 g, 7.0 mmol), butyl . 70.0 mmol), K,CO, (4.83 g, 35 mmol)
in n-butanol (10 ml)' at 100 petemperature, and then the
solution was filtered "f' _ te was evaporated under

reduced pressure to gwmthe O, N-acetal intermediate. re31due was dissolved with

dichloromethan ﬂlﬁ %’ 1, (14 ml, 7.0 mmol)
into the solutloﬂl\u Wﬂaﬁ nglﬁagbath for 1 hour. The
reactio ﬂm g yith CH,Cl, (3 x
100 ml‘%e com med extracts grtejconcentrated r‘xder vacuum fo give the residue of

product. This residue was purified by column chromatography (SiO,, hexanes:EtOAc =
9.5:0.5 with 3 % Et,N) and recrystallized with MeOH to give yield 2.52 g (91 %), m.p.
81.0-82.0 °C as a colorless crystalline solid.
Anal.Cal. For C,H, NO: C, 72.61; H; 7.87; N, 3.53

Found VC, T2.52 1 1805 N 352



IR
(KBr pellet)

'H-NMR
(cDCly)

“C-NMR
(CDCl,)

3330
1735
1596
1261
1193
1172-1148
(Figure 44)

0.91
17
1.35
1.57
2.62
2.74
3.46
3.59
3.65
3.78 \
3.90

em’ (overtone C=0)

em’” (V C=0, ester)

cm’ (V C=C, aromatic)

cm’ (V,, C=C-0-C)
em’ (V,, C-0-0)
em’” (V, C-0-C)

5.6

ppm (d, J= 14.5 Hz,"

z,J.=9.3 Hz, 1H, H-4)
z,J., =44 Hz, 1H, H4)

, N-CH,Ph)

ﬁumw njmnm

’QW%NFI‘EEIH"NW*W‘EI’WEJ

7.20-7.42
(Figure 45 and 46)

14.06
18.29
19.45

ppm (5H, aromatic-H)

ppm (CH,-4)
ppm (3-CH,)
ppm (CH2-3/)

56



DEPT 135
H-H COSY
HMQC

AN TUNNINGAY

57

31.13 ppm (CH,-2")

33.75 ppm (CH,-4)

49.04 ppm (CH-1)

51.63 ppm (CH-3)

55.56 ppm (6-or 8-OCH,)
55.67 ppm (8- or 6-OCH,)
60.37 -CH,Ph)

" .|. |
64.59
96.59
104.76
114.12
127.04-128
137.86
140.54
158.62
159.93
17332y
(Fig .5’_‘

(Figure 48

EnESheninens

o
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I[V. The Procedure for halogenation of 1,2,3,4-tetrahydroisoquinoline
derivatives

L. 5-Iodo-2-benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline
(CU-20-01)

A solution of the corresponding THIQ (55 mg , 0.1851 mmol) in EtOH (10 ml)
and CH,Cl, (2 ml) was slowly added to a stirred solution mixture of iodine (70 mg ,

0.278 mmol) and silver nitrate (94.33 mg 0.553 mmol, 3 eq.) in EtOH (10 ml). The

reaction mixture was stirred at roem temperatireffor 8 hours. The solids were removed

washed with a saturay N
anhydrous Na,SO, and™Cog 1?? u

sml) and this organic solution was
e

andwH.0 (2 x 50 ml), dried over

0mi).
~ ¢ residue was purified by

d S
[0) (1€
column chromatography (Si@,/ gs:EtOAC = stallization to yield 62.62

mg (80.0 %); m.p. 127.57128°0

Anal. Cal. For C,;H,,NO,I:

Found
IR . atig
(KBr pellet) +29¢ ie.)
89 cem (V,C=C, arorrﬂc)
| ¢ -1 %{
AU IN m’] nﬁﬁ f
q 1147 ;m V., € '-n. "
ARIAINIUAR ALY
q (Figure 53)
'H-NMR 1.15 ppm (d, J = 6.5 Hz, 3H, 3-CH,)
(CDCly) 2.55 ppm (dd, J,,,, = 16.9 Hz, J,, = 5.6 Hz, 1H, H-4)
2.85 ppm (dd, J,, = 16.9 Hz, J,, = 4.9 Hz, IH, H-4)

3.10 ppm (m, 1H, H-3)



BC-NMR
(CDCl,)

AUy

ppm (d,J = 16.1 Hz, 1H, H-1)

ppm (d, J = 13.4 Hz, 1H, N-CH,Ph)
ppm (d, J = 16.5 Hz, 1H, H-1)

ppm (s, 3H, 6- or 8-OCH,)

ppm (d, J = 13.4 Hz, 1H, N-CH,Ph)
ppm (s, 3H, 8- or 6-OCH,)

1H, H-7)

AT IERTRfYa Y

138.82
139.79
157.46
157.74
(Figure 57)

ppm (C-1)
ppm (C-4a)
ppm (C-8 or C-6)
ppm (C-6 or C-8)

59
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DEPT 135 (Figure 58)
H-H COSY (Figure 60 and 61)
HMQC (Figure 62 and 63)
HMBC (Figure 64)

2. Butyl-5-iodo-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3 4-tetrahydro-

isoquinoline-1-carboxylate(CU-20-02)

A solution mixture of the eor i
nitrate (64 mg ,0.378 mmo and CH,CI, (2 ml) was slowly
added with an iodine ( EtOH (10 ml). The reaction
mixture was stirred at ro e solids were removed by
filtration. The residue w. eed pressure. The residue was
purified by column ch = 4:1 with 3% Et,N) and
crystallization provide THIQ (52.71 mg, 80.0 %); m.p.
102.5-103.5 °C as a colorl€ss
Anal. Cal. For C,H,)NO,: C,

Found

'1 ]

a, .
e g4 ﬂwﬁ‘ﬂ H‘jﬂ 3

AR ﬂ\iﬁﬂ‘im&l%ﬁ?ﬂﬂ"]ﬁ d

V C-H, aromati

1265 cm’ (V,, C=C-0-C)
1195 cm’' (V,,C-0-0)
1064 em’ (V, C-0-C)

(Figure 65)



'"H-NMR 0.95 ppm (t, J= 7.3 Hz, 3H, H-4)

(CDCl,) 1.28 ppm (d, J= 6.6 Hz, 3H, 3-CH,)
1.35 ppm (m, 2H, H-3')
1.65 ppm (m, 2H, H-2')
2.49 ppm (dd, J,, =17.2 Hz, J, = 10.5 Hz, 1H, H-4)

2.70 ppm (dd, J

gem

=17.2Hz,J_= 4.1 Hz, 1H, H-4)

7.22
F iz
(Figure 66 3

BC-NMR 37 ; Y]
(CDCL,) 9

Auiiangiiiens
QRaSN I AN

50.76 ppm (N-CH,Ph)

55.80 ppm (6-OCH, or 8-OCH,)
56.93 ppm (8-OCH, or 6-OCH,)
60.71 ppm (C-1)

64.75 ppm (CH,-1)
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83.17 ppm (C-5)

93.94 ppm (C-7)

116.39 ppm (C-8a)

127.11 ppm (C-4")

128.57 ppm (C-3" and C-5")
128.75 ppm (C-2" and C-6")

DEPT 135
H-H COSY
HMQC

HMBC

X
V. The.ﬂorresponm -Aryl-3-methyl=l 1 2,3,4-tetrahydroisoquinoline

mﬁum FIERLID L, e

1soqulnﬁmﬁ ﬂ
The correspo jylodomg?o ngl)’.]ﬁ mﬁol) and phenyl

boronic acid (29 mg, 0.237 mmol) were dissolved in toluene (10 ml). Saturated aqueous

NaHCO, (7.5 ml) and Pd(PPh,), (33 mg, 0.028 mmol, 0.24 eq.) were added, and the
mixture was stirred under nitrogen atmosphere and heated at 110 °C for 12 hours. The
reaction mixture was cooled to room temperature and extracted with EtOAc (2 x 10 ml).

The combined organics were washed with brine (2 x 10 ml) and dried over anhydrous
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Na,SO,. Purification via column chromatography (SiO,, Hexane:EtOAc = 4:1) and
crystallization to yield 37 mg (85 %) the corresponding 5-Aryl-THIQ derivative as a
colorless solid; m.p. 152.0-153.0 °C.
Anal. Cal. For C,H,NO,: C, 80.40; H, 7.29; N, 3.75

Found - IC, 80.22; H, 7.28; N, 3.85
IR 3028 cm’ (V C-H, aromatic)
(KBr pellet)

'H-NMR : ' dopin (4 66 He, 3H, 3-CH,)

(CDCL,) i “ppin (&%, <16.9 Hz,J, = 5.4 Hz, 1H, H-4)
“—ppm = 16.9 Hz, J,, = 4.6 Hz, 1H, H-4)

< :
N, N-CH,Ph)

|
ppm (s, 2H H-1) ”1

ﬂwmwmwmm

ppm s; 3H, 8-, oF'6
AR 5@14"3%"(’?%21"’]’&‘{1)
6.42 ppm (s, 1H, H-7)
7.10-7.40 ppm (10H, aromatic-H)
(Figure 77 and 78)

“C-NMR 14.66 ppm (3-CH,)
(CDCly) 35.40 ppm (CH,-4)



47.34 ppm (CH,-1)

51.76 ppm (CH-3)

55.65 ppm (6- or 8-OCH,)
56.51 ppm (8- or 6-OCH,)
58.09 ppm (N-CH,Ph)
93.45 ppm (CH-7)

(Figtirey '7‘

DEPT (Figure 80)-

o il

2. 5-(4 “BiphenyD)-2= benzyI6;8-dimetiony=3 methyl-1,2.3,4-
tetrahydro-isoquinolineB?U-z -0 I

correspoiiding S-iodo- (50 mg, 0.118 mmol) and 4-Biphenyl
boronic acid (4%;4. gnﬁ ﬂeﬂﬁhﬂﬁﬂ 1‘(§ml). Saturated aqueous
NaHCO,.(7 d pd (PP gﬂ : 1, 0,24 eq.) Wére added, and the
mixture marﬁlﬁti ‘ nﬁﬁﬁﬁmﬁtﬁlaﬂr 5 hours. The

reaction mixture was cooled to room temperature and extracted with EtOAc (2 x 10 ml).
The combined organics were washed with brine (2 x 10 ml) and dried over anhydrous
Na,SO,. Purification via column chromatography (SiO,, Hexane:EtOAc = 4:1) and

crystallization to yield 53 mg (100 %) the corresponding 5-Aryl-THIQ derivative as a
colorless solid; m.p. 151.0-152.0 °C.



Anal. Cal. For C,H,NO,: C, 82.82; H, 6.95; N, 3.12

Found : C, 82.85; H, 6.95; N, 3.09
IR 3027 em’ (V C-H, aromatic)
(KBr pellet) 2935 cm’' (V C-H, aliphatic)
1600 cm’”' (V, C=C, aromatic)

'H-NMR
(CDCL,)

ppm(s 3H, 8- or6- H)

ﬂﬁ’ﬂ’c’l NEVTNE AT

6.45 pm(s 1H, H7)

A ﬂﬁﬂ"iﬂJ’%ﬂW}’ﬂ"ﬂ #7188

(Figure 83 and 84)

BC-NMR 14.69 ppm (3-CH,)
(CDCL,) 35.54 ppm (CH,-4)
47.39 ppm (CH,-1)

51.79 ppm (CH-3)
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55.67 ppm (6- or 8-OCH,)
56.53 ppm (8- or 6-OCH,)
58.14 ppm (N-CH,Ph)
93.38 ppm (CH-7)

115.99 ppm (C-8a)

122.74 ppm (C-5)

127.19-131.25

Fifirells) A2

ladanis < 2]
DEPT (Figure 8 o‘r -

HH COSY

X
r‘l

E ' I
tetrahydroisoq,ﬁjjzitﬁf_l ﬁﬁ%ewggmiﬂﬁ(ﬁ?’-methyl-l,2,3,4-
IOWCH ) D )

Saturated aqueous NaHCO, (7.5 ml) and Pd(PPh,), (33 mg, 0.028 mmol) were added,

HMQC !:' gure 90 ar

and the mixture was stirred under nitrogen atmosphere and heated at 110 °C for 17
hours. The reaction mixture was cooled to room temperature and extracted with EtOAc
(2 x 10 ml). The combined organics were washed with brine (2 x 10 ml) and dried over

anhydrous Na,SO,. Purification via column chromatography (SiO,, Hexane:EtOAc =



67

4:1) and crystallization to yield 43 mg (95 %) the corresponding 5-Aryl-THIQ

derivative as a colorless solid; m.p. 108.0-109.5 °C.

Anal. Cal. For C,H,,NO,: C, 80.59; H, 7.54; N, 3.61
Found +C,8047:H, 7.51: N, 3.32

IR
(KBr pellet)
'H-NMR : A5 (dih= 6.4WHz, 3H, 3-CH,)
(a8,
(CDCL,) : —ppmi{e = 16.8 Hz, J,, = 5.4 Hz, 1H, H-4)

,,‘.. {

ke

N,

ohd ) =
? Yvic

J

ppm (m, 1H, H-3) L

AUt InemsyEares

4.7 Hz, 1H, H-4)

3.62 ppm (s, 2H, H-
, € o o/
FWIAINIWHWITTIEIQ Y
q 3.84 ppm (s, 3H, 8- or 6-OCH,)
3.86 ppm (d,J = 13.5 Hz, 1H, N-CHZPh)
6.42 ppm (s, 1H, H-7)
7.09 ppm (d, J, = 8.0 Hz, 2H, 3”, g -aromatic-H)
7.21 ppm (d,J, = 8.0 Hz, 2H, 2", 6 -aromatic-H)

7.25-7.34  ppm (m, 3H, 3, 4, 5’ - aromatic-H)



7.40 ppm (d, J = 7.1 Hz, 2H, 2/, 6 -aromatic-H)
(Figure 93 and 94)

“C-NMR 14.72 ppm (3-CH,)
(CDClL,) 217 ppm (CH,-Ph)

fomatic)

]

FIU‘EIW i[il‘fﬂmm
DEPTgmaxjﬂﬁmumawmaﬂ

HH COSY (Figure 98 and 99)

HMQC (Figure 100 and 101)
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4. 5-(4”-Methoxy phenyl)-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-
tetrahydroisoquinoline (CU-21-04)

The corresponding 5-iodo-THIQ (50 mg, 0.118 mmol) and 4-methoxy
phenyl boronic acid (36 mg, 0.237 mmol) were dissolved in toluene (10 ml). Saturated
aqueous NaHCO, (7.5 ml) and Pd(PPh,), (33 mg, 0.028 mmol) were added, and the
mixture was stirred under nitrogen atmosphere and heated at 110 °C for 48 hours. The

reaction mixture was cooled to room temperature and extracted with EtOAc (2 x 10 ml).

10 ml) and dried over anhydrous

ﬁ,, Hexane:EtOAc = 4:1) and

crystallization to yield 3 Q] -Aryl-THIQ derivative as a
colorless solid; 123.5-1

Anal. Cal. For C,H,,

Found
IR
(KBr pellet)
cm (V C-0-C)
ﬂ ‘UE?'J V] EW\W nJ
(Figure 102)
q W']?Nﬂiﬁu URIAINYIAY
'H-NMR 1 1.04 ppm (d, J = 6.4 Hz, 3H, 3-CH,)
(CDCl,) 2.28 ppm (dd, J,,, = 16.9 Hz, J,, = 5.5 Hz, 1H, H-4)
2.64 ppm (dd, J,,, = 16.9 Hz, J,, = 4.6 Hz, 1H, H-4)
2.96 ppm (m, 1H, H-3)
3.59 ppm {d,J =133 Hz, 1H, N-CH,Ph)

3.62 ppm (d, 2H, H-1)



3.71 ppm (s, 3H, 6- or 8-OCH,)

3.81 ppm (s, 3H, 4’-OCH,)

3.85 ppm (s, 3H, 8- or 6-OCH,)

3.86 ppm (d, J = 13.3 Hz, 1H, N-CH,Ph)

6.41 ppm (s, 1H, H-7)

6.95 ppm (d, J, = 8.6 Hz, 2H, 3", 5" -aromatic-H)
7.13 J =8.6 Hz, 2H, 2", 6" -aromatic-H)
7.22-7.35:00 . _/, 4, 5'- aromatic-H )

¥z 2H, 2/, 6 -aromatic-H )

BC-NMR
(CDC,)

AullangDihans
RAYfIR I INgaY

127.21-129.30 ppm (CH-aromatic)

129.72 ppm (C-1")
131.94 ppm (2, 6'-CH)
135.04 ppm (C-1)

139.87 ppm (C-4a)
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156.28 ppm (C-6)
156.34 ppm (C-8)
158.58 ppm (C-4")

(Figure 105)

DEPT 135 (Figure 106)
H-H COSY

HMQC
5. 5-(3”,4” Pitcthoky phenyl)-2= benzy1#6,8-dimethoxy-3-methyl-
1,2,3,4-tetrahydroisoquinol i
The correspé 'g, 0.118 mmol) and 34-
dimethoxy phenyl borofiic 3 \ dissolved in toluene (10 ml).

Saturated aqueous NaHCO, (7.5'ml % % 0.028 mmol) were added,

3 mg,
and the mixture was stirred - nifrogendaimosphere and heated at 110 °C for 48
hours. The reaction mixture was Cooted to emperature and extracted with EtOAc
(2 x 10 mi). The combipedGiganics weré W ing (2 x 10 mi) and dried over
anhydrous Na,SO,. “7"— i"j (SiO,, Hexane:EtOAc =

| :
4:1) and crystallizationﬂo yield 36.83 mg (72 %) the.. orresponding 5-Aryl-THIQ

ik ) ERUE
TRINNTUEA N0 Y

IR 3010 em” (V C-H,aromatic)

(KBr pellet) 2938 em’' (V C-Hialiphatic )
1599 cm’ (V, C=C,aromatic)
1210 em’' (V,, C=C-0-C)

1177 em’' (V, C-0-C)
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1068 em’' (V, C=C-0-C)
(Figure 112)

'"H-NMR 1.03 ppm (d, J = 6.4 Hz, 3H, 3-CH,)

(CDCl,) 2.26 ppm (dd, /. =16.8 Hz,J, = 5.5 Hz, IH, H-4)

gem

2.67 ppm (dd, J.

gem

= 16.8 Hz, J,_ = 5.2 Hz, 1H, H-4)

1.8 Hz, 1H, 7' aromatic-H)
iz =7.9 Hz, 1H,

=17.9 Hz}J H B aromatic-H)

f uﬂ m ﬂ?ﬂlﬁﬂ’tﬁﬁm ,
amaximmm ey

I oma ic-H

(Figure 113, 114 and 115)

“C-NMR 14.09, 1442 ppm (3-CH,)
(CDCl,) 35.18,35.31 ppm (CH,-4)
46.94,47.11 ppm (CH,-1)
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51.39 ppm (CH-3)

55.19 ppm (6- or 8-OCH, or 3" or 4”-OCH3)
55.68 ppm (6- or 8-OCH, or 3"~ or 4"-OCH,)
55.76 ppm (6- or 8-OCH, or 3" or 4”-OCH3)
56.03 ppm (6- or 8-OCH, or 3"~ or 4"-OCH,)
57.79 ppm (N-CH,Ph)

]

3’ “ -4

AuEinyn{HEnEs
o VEINSH N INNAY

HH COSY (Figure 121-122)
HMQC (Figure 125-127)
NOESY (Figure 128-129)
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6. Butyl-(5-phenyl)-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-
tetrahydroisoquinoline-1-carboxylate (CU-21-06)

The corresponding 5-iodo-THIQ (50 mg, 0.096 mmol), phenyl boronic
acid (23 mg, 0.191 mmol) and Pd(PPh,), (27 mg, 0.023 mmol) were dissolved in a
mixture of toluene (10 ml) and saturated NaHCO, (7.5 ml). The reaction mixture was
sealed under nitrogen atmosphere and heated at 110 °C for 15 h. The reaction mixture

was cooled down to room temperature and extracted with EtOAc (2 x 20 ml). The

crystallization to yield > COTIESPO o 5-Aryl-THIQ derivative as a
colorless solid; m.p. 117. -

Anal. Cal. For C,;H,,NO,

Found
IR 3026
(KBr pellet) 2962

,,—
ﬂ ‘LI‘B"’J ¥ EM?W‘EJ'] )
1072 gm (V C-0O- C)

Q RIAGATN URIINYIAY
'"H-NMR 0.96 ppm (t, J = 7.3 Hz, 3H, H-4)
(CDCl,) 1.07 ppm (d, J = 6.6 Hz, 3H, 3-CH,)

1.42 ppm (m, 2H, H-3')
1.65 ppm (m, 2H, H-2)

2.33 ppm (m, 2H, H-4)



S 3T ppm (m, 1H, H-3)

3.60 ppm (d, J = 14.6, 1H, N-CH,Ph)
3.73 ppm (s, 3H, 6- or 8-OCH,)

3.78 ppm (s, 3H, 8- or 6-OCH,)

3.89 ppm (d, J = 14.6, 1H, N-CH,Ph)
4.12 ppm (m, 2H, H-1)

BC-NMR
(CDCI,)

DP 0~ O] '(:I'I3 i¥

f wﬂ”wﬁﬁiﬂfﬁm
ama@ﬁm{mﬂﬁﬂmaﬂ

113.69 ppm (C-5)

122.95 ppm (C-8a)
127.06-131.16 ppm (CH-aromatic)
136.48 ppm (C-1")
137.48 ppm (C-1")
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140.56 ppm (C-4a)

157.06 ppm (C-6 or C-8)
157.72 ppm (C-8 or C-6)
173.53 ppm (C-carbonyl)

(Figure 133)
DEPT 135 (Figure 134)

A Butyl-S-(4”/-biph enzy 8-dimethoxy-3-methyl-1,2,3,4-tetrahy-

THIQ (100"mg;0.191 mmol) and 4-biphenyl

R

boronic acid (76 mg, 0. = dissolved intoluene (10 ml). Saturated aqueous

N
were added, and the mixture was
A\

nd e "u acted with EtOAc (2 x 10 ml).

NaHCO,(7.5 ml) and

stirred under nitroge for S hours. The reaction

mixture was cooled do

The combined organics 0 ml) and dried over anhydrous

4\

Na,SO,. Purification via colu oly (SiO,, Hexane:EtOAc = 4:1) and

crystallization to yieldy10 ondi 5 5-Aryl-THIQ derivative

as a colorless solid; m.p. Y

Anal. Cal. For C,H,NO,: C, 78.66; I, 715, N, 2.55 &

" fAug THESWENS
" aRahInNyiIneNay

(KBr pellet) 2960
1731 cm’ (V C=0, ester)
1595 em’ (V, C=C, aromatic)
1323 em’ (V,, C=C-0-C)
1177 cm’ (V, C-0-C)

1073 em’ (V_C-0-C)



(Figure 136)

'"H-NMR 0.95 ppm (t, J = 7.3 Hz, 3H, H-4)
(CDCl,) 1.13 ppm (d, J = 6.5 Hz, 3H, 3-CH,)
1.47 ppm (m, 2H, H-3)
1.63 ppm (m, 2H, H-2))

4

“C-NMR

. ﬂuﬁmt{tﬂiﬁ 8N
awmﬁfﬁmﬁjﬂj NYNa Y

49.29 ppm (CH-3)

51.60 ppm (N-CH,Ph)
55.71 ppm (6- or 8-OCH,)
56.34 ppm (8- or 6-OCH,)

60.65 ppm (CH-1)
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64.65 ppm (CH,-1")
93.50 ppm (CH-7)
113.82 ppm (C-5)
122.51 ppm (C-8a)

127.07-131.60 ppm (CH-aromatic)
136.50 ppm (C-4")

_1///)

DEPT 135 (Figure 440)
T
HH COSY (Flgure 14 '“‘-'-"“

HMQC 1

-(4"-methylphenyl)-2-benzyl-4,8-dimethoxy-3-

8. Bu .u
methyl-1,2,3,4-t ﬁ &

vt e e
methylp ?mj ﬁﬁ uene (10 ml).
Saturateﬂnﬁus a—lﬁf ﬁm m ol) were added,

and the mixture was stirred under nitrogen atmosphere and heated at 110 °C for 20
hours. The reaction mixture was cooled down to room temperature and extracted with
EtOAc (2 x 10 ml). The combined organics were washed with brine (2 x 10 ml) and

dried over anhydrous Na,SO,. Purification via column chromatography (SiO, Hexane:
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EtOAc = 4:1) and crystallization to yield 45 mg (96 %) the corresponding 5-Aryl-THIQ
derivative as a colorless solid; m.p. 102.0-103.0 °C.

Anal. Cal. For C,H,NO,: C, 76.36; H, 7.65; N, 2.87

Found «C, 76.09: H, 7.72;: N, 292
IR 3029 em’ (V C-H, aromatic)
(KBr pellet) "' (Y C-H, aliphatic)

'H-NMR “ppri (CF%7 3 Hz, 3H, H-4)
(CDCL,) PP I=G.6 Hz, 3H, 3-CH)

'll'i"
-4 1)

qug Inegins
RN TN TR

ppm (m, 2H, H-4)

392 ppm (s, 3H, 6- or 8-OCH,)

3.7 ppm (s, 3H, 8- or 6-OCH,)

3.90 ppm (d, J = 14.5 Hz, 1H, N-CH,Ph)
4.13 ppm (m, 2H, H-1)

4.50 ppm (s. 1H, H-1)

6.42 ppm (s, 1H, H-7)



7.13 ppm (m, 2H, 2" and 6" -aromatic-H)

7.22 ppm (d, /= 8.0 Hz, 2H, 3" and 5" -aromatic-H)
7.24-7.35 ppm (3H, aromatic-H)

7.47 ppm (d, J = 7.2 Hz, 2H, 2" and 6" -aromatic-H)

(Figure 147 and 148)

BC-NMR
(cDCl,)

113967 ppm (C%5)
AUt NENINGINT
SV bRispiale k) RDE

136.54 ppm (C-4")
136.58 ppm (C-1")
140.58 ppm (C-4a)
157.16 ppm (C-6 or C-8)

157.60 ppm (C-8 or C-6)
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173.52 ppm (C-carbonyl)
(Figure 149)

DEPT 133 (Figure 150)
HH COSY (Figure 152 and 153)
HMQC (Figure 154 and 155)

5. 0.096 mmol) and 4-methoxy
phenyl boronic acid (29 mg;0. am solved'in toluene (10 ml). Saturated
\\

aqueous NaHCO, (7.5 m ‘~ k mmol) were added, and the

mixture was stirred under nigfogé 0 1., \\ a 110 °C for 24 hours. The
reaction mixture was co6ledo o o g;- ? dextracted with EtOAc (2 x

“ \« 2 x 10 ml) and dried over

anhydrous Na,SO,. Purificatioft’ via«ce :.- 1 elisomatography (SiO,, Hexane:EtOAc =

10 ml). The combined ofgz ""“

4:1) and crystallization to yiel 42 7 : o) the corresponding 5-Aryl-THIQ
derivative as a colorlessisoli 6

Anal. Cal. For C,HNC

Found

» ﬂU&VJ‘iﬂﬁm’a‘Mwﬂ‘i
R RN IO NN

-c 73.94; H, 7.45; N

1728 cm (V C—O ester)
1595 cm (Vs C=C, aromatic)
1243 cm’ (V,, C=C-0-C)
1182 em’ (v, C-0-C)

1074 cm’ (V, C-0-C)

(Figure 156)



'H-NMR 0.95 ppm (t, J = 7.3 Hz, 3H, H-4)

(CDCI,) 1.07 ppm (d, J = 6.6 Hz, 3H, 3-CH,)
1.42 ppm (m, 2H, H-3)
1.63 ppm (m, 2H, H-2))
2.32 ppm (m, 2H, H-4)

tlc-H)
B J

ppm (d,J = 7.1 Hz, , 2" and 6'-aromatic-H)

ﬂﬁﬁﬁﬁﬂﬁﬁﬂﬂﬂnﬁ
o RN TR IneNaY

19.49 ppm (CH,-3)
31.16 ppm (CH,-2)
32.09 ppm (CH,-4)
49.26 ppm (CH-3)

51.52 ppm (N-CH,Ph)
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55.56 ppm (6- or 8-OCH,)
55.67 ppm (CH,0-Ph)
56.29 ppm (8-or 6-OCH,)
60.62 ppm (CH-1)

64.61 ppm (CH,-1)

93.45 ppm (CH-7)

Y]
[ T

(
DEPT 135 (Fi ‘ﬁt? 1 -
wncosy 1) WAL INYINT
HMQC N i oy o ~TT Y
NI ING A

10. Butyl-S-(3”/,4”/-dimethoxyphenyl)-2-benzyl-6,8-dimethoxy-3-methyl
-1,2,3,4-tetrahydroisoquinoline-1-carboxylate (CU-21-10)

The corresponding 5-iodo-THIQ (50 mg, 0.096 mmol) and 34-

dimethoxy phenyl boronic acid (35 mg, 0.191 mmol) were dissolved in toluene(10 ml).

Saturated aqueous NaHCO, (7.5 ml) and Pd(PPh,), (27 mg, 0.023 mmol) were added,



84

and the mixture was stirred under nitrogen atmosphere and heated at 110 °C for 48 hours.
The reaction mixture was cooled to room temperature and extracted with EtOAc (2 x 10
ml). The combined organics were washed with brine (2 x 10 ml) and dried over
anhydrous Na,SO,. Purification via column chromatography (SiO,, Hexane:EtOAc =
4:1) and crystallization to yield 37 mg (72 %) the corresponding 5-Aryl-THIQ
derivative as a colorless solid ; m.p. 139.0-140.0°C.

Anal. Cal. For C,,H,;NOg: C, 72.02; Hg7

7:N, 2.62

Found

IR

(KBrpellet) 2834, 2 »\\\\

ten),,
7 PN
L2 WA\

f"ff A

1726

i
'H-NMR ppm (t, J 7.3 Hz, 3H, H-4)

@ f u #179) #eT WIS

1.41 ppm (m, 2H, H- 3)
AR TORRRARY 2§ &

2.35 ppm (m, 2H, H-4)

3.35 ppm (m, 1H, H-3)

3.62 ppm (m, 1H, N-CH,Ph)

3,73 ppm (s, 3H, 6- or 8-OCH,)

3.7 ppm (s, 3H, 8- or 6-OCH,)

3.89 ppm (s, 3H, 3"- or 4"- OCH,)



3.93 ppm (s, 3H, 4"~ or 3" - OCH,)
3.92 ppm (d, 1H, N-CH,Ph)

4.11 ppm (m, 2H, H-1)

4.52 ppm (s. 1H, H-1)

6.42 ppm (s, 1H, H-7)

6.75 ppm (s, 1H, 2"-aromatic-H)

O Hz, 1H, 5" -aromatic- H)

@c "

BC-NMR
(CDC1,/TMS)

ppm (N-CH,Ph)

f ﬁﬂqwmﬁ’ﬁmm
CVE IR S Py e 8

64.63 ppm (CH-1)
93.45 ppm (CH-7)
111.33 ppm (CH-6")

113.68, 113.83ppm (C-5)
114.35 ppm (CH-5")

85



DEPT 135
HH COSY

HMQC

122.86 ppm (C-8a)

.

122.68, 123.25ppm (CH-2")
127.05-128.84 ppm (CH-aromatic)

129.92 ppm (C-1")
136.83 ppm (C-1")
140.51 ppm (C-4a)

148.11

148.99

AULINENINYINS
ARIANTAUNINGIAY

86
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Figure 18 The 75 MHz BC -NMR spectrum of 2-(3’,5’-dimethyoxyphenyl)-l-methyl-l-nitroethene (CU-19-01)
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Figure 23 The 75 MHz DEPT 135 and "’C -NMR spectrum comparison of 2-(3',5-dimethoxyphenyl)-1-methyl- 1-nitroethane (CU-19-02)
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Figure 24 The IR spectrum (KBr) of 2-(3/,5/-dimethoxyphenyl)-1- methylethylamine (CU-19-03)

95



€976 ~_
16866 —

ESIEN —— —

AUt

REN N TN WL

8

-

T

N

YNINYNT

0.5 ppm

p

g

|

2.0 1.8

/|2

=
S
—

|

F

-3
(=]

|

3.5
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Figure 26 The 75 MHz "C -NMR spectrum of 2-(3/,5/-dimethoxyphenyl)-l- methylethylamine (CU-19-03)
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Figure 27 The 75 MHz DEPT 135 spectrum of 2-(3/,5’-dimethoxyphenyl)-l- methylethylamine (CU-19-03)
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Figure 54 The IR spectrum (KBr) of 5-lodo-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline (CU-20-01)
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Figure 56 The 300 MHz H-NMR spectrum of 5-iodo-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline (CU-20-01) (Enlarged scale)
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Figure 65 The IR spectrum (KBr) of butyl-5-iodo—2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline-1-carboxylate (CU-20-02)

136



108912
or'sLiz
Y6081
166811~
L1612
WL 7
6167

(43544

ﬂ‘lJElo

aromatic-H

HﬂﬁWBW
K RIRINTUUATINE

0.5 ppm

1.0

) |

|

o~
—
(=3
{ g |

g

|

=3
=
—
~

g
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Figure 73 The 300 MHz HMQC spectrum of butyl-5-iodo-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline- 1-carboxylate (CU-

20-02)
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Figure 77 The 300 MHz 'H-NMR spectrum of 5-phenyl-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline (CU-21-01)
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Figure'92 The IR spectrum (KBr) of 5-(4”-methylphenyl)-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline (CU-21-03)
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Figure 93 The 300 MHz 'H-NMR spectrum of 5-(4//-methylphenyl)-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline (CU-21-03)
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Figure 102 The IR spectrum (KBr) of 5-(4 -methoxy phenyl)-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline (CU-21-04)
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Figure 112 The IR spectrum (KBr) of 5-(3" 4"-dimethoxy phenyl)-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydro-isoquinoline (CU-21-05)
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Figure 130 The IR spectrum (KBr) of butyl-(5-phenyl)-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline-1-carboxylate

(CU-21-06)
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Figure 131 The 300 MHz 'H-NMR spectrum of butyl-(5-phenyl)-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline-1-carboxylate

(CU-21-06)
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Figure 132 The 300 MHz H-NMR spectrum of butyl-(5-phenyl)-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline-1-carboxylate

(CU-21-06) (Enlarged scale)
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Figure 133 The 75 MHz BC -NMR spectrum of butyl-(5-phenyl)-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline-1-carboxylate

(CU-21-06)
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Figure 134 The 75 MHz DEPT 135 spectrum of butyl-(5-phenyl)-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline-1-

carboxylate (CU-21-06)
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Figure 135 The 75 MHz DEPT 135 and “C-NMR spectrum comparison of butyl-(5-phenyl)-2- benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-

tetrahydroisoquinoline-1-carboxylate (CU-21-06)
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Figure 136 The IR spectrum (KBr) of butyl-5-(4/”-biphenyl)-2-benzyl-6,8—dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline-l-carboxylate (CU-

21-07)
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Figure 137 The 300 MHz 'H-NMR spectrum of butyl-5-(4”/-biphenyl)-2-benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline-1-

carboxylate (CU-21-07)
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Figure 139 The 75 MHz “C -NMR spectrum of butyl-5-(4”/-biphenyl)-2-benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline-1-

carboxylate (CU-21-07)
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Figure 140 The 75 MHz DEPT 135 spectrum of butyl-5-(4"-biphenyl)-2-benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline-1-

carboxylate (CU-21-07)
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Figure 141 The 75 MHz DEPT 135 and "C -NMR spectrum comparison of butyl-5-(4”~biphenyl)-2-benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-

tetrahydroisoquinoline- 1-carboxylate (CU-21-07)
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Figure 147 The 300 MHz 'H-NMR spectrum of butyl-5-(4"-methylphenyl)-2-benzyl-6,8-dimethoxy-3-methyl-1,2,3 4-tetrahydroisoquinoline-1-
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Figure 148 The 300 MHz 'H-NMR spectrum of butyl-S-(4/”-methylphenyl)-2-benzy]-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline-1-

=
S
=

|

T T

T
~|)—
OO | —
bat! | g
o)l

T

—
oo
—
o~

T
76 74 72 70 68 66
oo
S
o

|

carboxylate (CU-21-08) (Enlarged scale)

219



Iﬂ
"
~ <t
560761 - g -
699 81 ~__ oL U ¢
bob 61 —— B
bZL Tz ——" i -
o

WU~ T
810726 — = =

@)

182760 ———
NS G ——

209766 ~—_
€87°96 —

929 0y =——

L09°b9

L00°LL
IEb'LL\
60L'LL?’
PS8°LL

€6 €6 ——

L9 ELTie——
658221

§20°LT \ b
85821
628°821 \

982621 —N\= — o = -
799°0€1 Py = o -—
596701 1
A U TN RSN

LES 9ET / - p I_C
£85°9€1 4 v & Z= =

5167 0p1

RININ TR

951" (61
665" LST p B

3y

beS Bt == 5

) ]

T
80 70 60 50 40 30 20 10 pPpm

T

90

13

Figure 149 The 75 MHz "C -NMR spectrum of butyl-5-(4”/-methylphenyl)-2-benzyl-6,8-dimethoxy-3-methyl-1 ,2,3,4-tetrahydroisoquinoline-1-
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220



221

(80-12-ND) 21e]AX0qIED
-[-autjounbos10IpAYeNal-4 ¢ T [ -[Aow-¢-Axoyiowp-g*9-[Azuaq-z-(JAuaydiAyiow- )-G-1Anq Jo wnnoads ¢¢1 1.d9d ZHIN §L YL 01 2nS1g

o
-

-
’ﬂ

o

©

-

-

wdd ot oz o€ ov 0s 09 oL o8 06 on.va oTT ozt o€ oLt OW,— 0671

1 1 =g

Q.

Q4

NINYINT
1IN

-

y
o

o~
=
hvu )
—
Cm

£ g NZ
14
oS

q
&
2 — 4
=
(C2

.|I
|
W

W,
|
|
_
"
1

N
%

966795 —

GL8 8T ——
16—
16909 ——

90€° 91
tLE b
ELE'ED
SIL 8zt
G6T°621
0S5 0€T
298°0¢€T

0€6°921
09€°821




09

A
bs”

86°
o
Lo’
99"

b9

6L0T - —
¥2rl e
£991 —— — ———

"9p0L

1

ppm

10

9L €901
£6°80b1

9T TLYT ———
bhUEEIT —

€9°€68T1

87 G60€T

ppm

10

Figure 151 The 75 MHz DEPT 135 and ’C -NMR spectrum comparison of butyl-5-(4"-methylphenyl)-2-benzyl-6,8-dimethoxy-3-methyl-

1,2,3,4-tetrahydroisoquinoline-1-carboxylate (CU-21-08)
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Figure 157 The 300 MHz 'H-NMR spectrum of butyl-5-(4/”-methoxyphenyl)-2-benzy1-6,8-dimethoxy-3-methyl-1 ,2,3,4-tetrahydroisoquinoline-1-
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Figure 158 The 300 MHz '"H-NMR spectrum of butyl-5-(4/”-methoxyphenyl)-2-benzy1-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline-1-

carboxylate (CU-21-09) (Enlarged scale)
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Figure 161 The 75 MHz DEPT 135 and "°C -NMR spectrum comparison of butyl-5-(4”-methoxyphenyl)-2-benzyl-6,8-dimethoxy-3-methyl-

1,2,3,4-tetrahydroisoquinoline-1-carboxylate (CU-21-09)
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Figure 164 The 300 MHz HMQC spectrum of butyl-S-(4/”-methoxyphenyl)-2-benzyl-6,8-dimethoxy-3-methyl-l ,2,3,4-tetrahydroisoquinoline-1-

carboxylate (CU-21-09)
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Figure 167 The 300 MHz 'H-NMR spectrum of butyl-5-(3"4"-dimethoxyphenyl)-2-benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydro-

)

isoquinoline-1-carboxylate (CU-21-10)

238



SISy —

9
8769 — " e
$S6'9 —— S -aromatic-H —
12TL
SYT'L \
9L k 3" 4" 5"-aromatic-

1eL—, -

EyL—7 v .
Lov'L 26 -aromh

.1

(52
—
o
(22}

I
§_

|

&

E

Figure 168 The 300 MHz 'H-NMR spectrum of butyl-5-(3",4”-dimethoxyphenyl)-2-benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydro-
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isoquinoline-1-carboxylate (CU-21-10) (Enlarged scale)
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Figure 169 The 75 MHz “C -NMR spectrum of butyl-5-(3/”,4/”-dimethoxyphenyl)-2-benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-

tetrahydroisoquinoline-1-carboxylate (CU-21-10)
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Figure 170 The 75 MHz "°C -NMR spectrum of butyl-5-(3",4" -dimethoxyphenyl)-2-benzyl-6,8-dimethoxy-3-methyl-1,2,3,4-

tetrahydroisoquinoline-1-carboxylate (CU-21-10)
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Figure 176 The IR spectrum (KBr) of 1-phenyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline (CuU-22-01)
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Figure 177 The 300 MHz '"H-NMR spectrum of 1-phenyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline (CU-22-01)
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Figure 179 The 75 MHz “C -NMR spectrum of 1-phenyl-6,8-dimethoxy-3-methyl-1,2,3 4-tetrahydroisoquinoline (CU-22-01)
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Figure 180 The 75 MHz DEPT 135 spectrum of 1-phenyl-6,8-dimethoxy-3-methyl-1,2,3,4-tetrahydroisoquinoline (CU-22-01)
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