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FIG. 96. 
VARIAN 300 MHz lH-NMR SPECTRAL ASSIGNMENT OF: 

;fJrJ%;/*5, 
CH3 8’ \ 6 

7’ 
9C HYDROCHLORIDE 

CL- 

NMR SPECTfX4 ARE OF THE HCl. SALT. RESONANCES FROM O-5 PPM ARE 
IN 1% MeOD/CDC13 (Smg/mL). RESONANCES FROM 5-12 PPM ARE IN 
CDC13 (60 mg/mL). 
# OF H’s 6( PPM) MULTIPLICITY COUPLING (Hz) ASSIGNMENT 
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VARIAN 300 MHz IH-NMR SPECTRAL ASSIGNMENT OF: r 5’ 4' 6 1 

10 
I- 9R HYDROCHLORIDE -I 

NMR SPECTRA ARE OF THE HCI SALT. RESONANCES FROM O-5 PPM ARE 
IN 1% MeOD/CDC13 (Smg/mL). RESONANCES FROM 5-12 PPM ARE IN 
CDCl.3 (60 mg/mL). 
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FIG. 99. 
VARIAN 75 MHz 13C-NMR SPECTRAL ASSIGNMENT OF: 

r 5' 4' 6 1 
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L- 9R HYDROCHLORIDE 

NMR SPECTRA ARE OF THE HCI SALT IN CDC13 (60 mg/mL). 
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VARIAN 300 MHz ‘H-NMR SPECTRAL ASSIGNMENT OF: 

. ~~~~~ c1-, 

NMR SPECTRA ARE OF THE HCI SALT. RESONANCES FROM O-5 PPM ARE 
IN 1% MeOD/CDC’13 (5mg/mL). RESONANCES FROM 5-12 PPM ARE IN 
CDU.3 (60 mg/mL). 
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VARIAN 75 MHz 13C-NMR SPECTRAL ASSIGNMENT OF: 
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Cl' 

NMR SPECTRA ARE OF THE HC7. SALT IN CDCl.3 (60 mg/mL). 
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VARIAN 300 MHz IH-NMR SPECTRAL ASSIGNMENT OF: 

7’ 
13U HYDROCHLORIDE 

NMR SPECTRA ARE OF THE WC1 SALT. RESONANCES FROM O-S PPM ARE 
IN 1% MeOD/CDCL3 (Smg/mL). RESONANCES FROM 5-12 PPM ARE IN 
CDCl.3 (60 mg/mL). 
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VARIAN 75 MHz 13C-NMR SPECTRAL ASSIGNMENT OF: 

t 13U HYDROCHLORIDE 7' - 

Cl- 

NMR SPECTRA ARE OF THE HCI SALT IN CDC'L3(60 mg/mL). 
S(PPM) MULTIPLICITY ASSIGNMENT 

21.16 CH3 aliph-CH3 
47.86 CH2 -CH2- 
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VARIAN 300 MHz IH-NMR SPECTRAL ASSIGNMENT OF: 

I- 2 

13X HYDROCHLORIDE 

NMR SPECTRA ARE OF THE HCI SALT. RESONANCES FROM O-5 PPM 
ARE IN 1% MeOD/CDC13 (Smg/mL). RESONANCES FROM 5-12 PPM 
ARE IN CDC13 (GGmg/mL). 

# OF H’s 6( PPM) MULTIPLICITY COUPLING (Hz) ASSIGNMENT 
3H d 3=6.7 aliph-CH3 

1H 
1H 
4H 
1H 

1.91 

3.75 
3.91 
4.10 
5.03 

d 
d 
m 
4 

J=13.3 
J=13.3 

,I+:;, 

-CHz- 
-CH2- 

-0-CH2CH2-O- 
aliph-CH- 

3H 6.70-6.80 m n.a. 
4H 7.47-7.56 m n.a. 

1H 

1H 
1H 

1H 

1H 
1H 

7.66 dd J1=J2=8. 1 

7.90 
7.91 

8.28 

d J-7.4 
d 3=7.4 

d 3=7.2 

10.34 bs n.a. aliph-NHz+ 
10.83 bs n.a. al iph-NHz+ 

3’ 

4”OR 5’ 
4’ OR 5’ 

2’ 

FIG. 104. 
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VARIAN 75 MHz 13C-NMR SPECTRAL ASSIGNMENT OF: 

7’ 
13X HYDROCHLORIDE _ 

Cl.’ 

NMR SPECTRA ARE OF THE HCI SALT IN CDC13 (60 mg/mL). 
6( PPM) MULTIPLICITY . ASSIGNMENT 

20.87 CH3 
47.87 CH2 
51.16 CH 
63.86 CH2 
64.09 CH2 

117.40 CH 
119.66 CH 
121.45 CH 
122.61 Q 
123.67 CH 
124.83 CH 
125.85 CH 
125.96 CH 
126.76 CH 
129.09 CH 
129.22 CH 
130 l 31 Q 
132.17 Q 
133.67 Q 
143.28 Q 
144.17 Q 

a1 i ph-CH3 
-CH2- 
-CH- 

-0-TH2-CH2-O- 
-O-CH2-fH2-O- 

-O-f-arom 
-O-C-arom 

FIG. 105. 



U.S. Patent _ Apr.3,2001 Sheet 79 of 104 US 6,211,244 Bl 

VARIAN 300 MHz ‘H-NMR SPECTRAL ASSIGNMENT OF 

7’ - 14L HYDROCHLORIDE 

NMR SPECTRA ARE OF THE HC1 SALT. RESONANCES FROM O-10 PPM ARE 
IN 1% MeOD/CDC13 (5 mg/mL). RESONANCES FROM lo-12 PPM ARE IN 
CDC13 C60 mg/mL). 

# OF H’s G(PPM) MULTIPLICITY COUPLING (Hz) ASSIGNMENT 
3H 1.236 d 3=7.0 -CHCCk& 
3H 1.242 d 
3H 1.84 d 
3H 1.86 d 
1H 2.88 P 

IH 3.97 bq 
1H 4.77 bq 
1H 6.95 d 
1H 7.05 d 

J=6.9 
J=6.8 
3=6.8 
J=6: 8 

J-6.7 
Jz6.9 
3=8.2 
358.3 

-cti~c&) 2 
a'iiph-CH3 
aliph-CH3 
-CHCCH3) 2 

aliph-CH- 
aliph-CH- 

H-3' 
H-2’ 

1H 7.26 dd 
1H 7.48 dd 
1H 7.68 dd 

Jl=J2=7.1 
Jl=J2=7.7 
J1=J2=7. 7 

1H 7.90 d J-7.7 
1H 7.91 d J=7.9 

1H 8.24 bd 3=6.5 

2H 10.71 bs n.a. al ph-NH*+ 

FIG. 106. 
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VARIAN 300 MHz ‘H-NMR SPECTRAL ASSIGNMENT 

r 2’ 

US 6,211,2&i Bl 

OF: 

L 7’ 
14U HYDROCHLORIDE 

J 

NMR SPECTRA ARE OF THE HC1 SALT. RESONANCES FROM O-10 PPM ARE 
IN 1% MeODKDC13 (5, mg/mL). RESONANCES FROM lo-12 PPM ARE IN 
CDCJ.3 (60 mg/mL). 

# OF H’s 6( PPM) MULTIPLICITY COUPLING (Hz) ASSIGNMENT 
aliph-CH3 3H 

3H 
3H 

1.93 
1.94 
3.80 

d 
d 
S 

J16.8 
J-6.7 

n.a. 
aliph-CH3 

-OCH3 

1H 4.01 4 J=7.0 
1H 4.82 9 J=6.9 

2H 6.73 d 3=8.8 

2H 7.07 d Js8.6 

1H 7.15 bd 
1H 7.33 dd 
1H 7.49 dd 
1H 7.70 dd 
1H 7.90 d 
1H 7.91 d 

1H 8.44 bd 

2H 10.65 bs 

J=7.3 
J1=Jz=7. 7 
J1=J2=7.‘6 
J1=J2=7. 8 
J=8.1 
Jx8.0 

J=5.4 

n.a. aliph-NHZ+ 

a’liph-CH- 
aliph-CH- 

3 

2 

;: 
6’ 
3’ 

4’ OR 5 
4’ OR 5’ 

2’ 

FIG. 107. 



U.S. Patent Apr. 3,200l Sheet 81 of 104 US 6,211,244 Bl 

VARIAN 75MHz 13C-NMR SPECTRAL ASSIGNMENT OF: 

1 

L 
14U HYDROCHLORIDE 

NMR SPECTRA ARE OF THE HCI SALT IN CDC13 (60 mg/mL). 
b(PPM) MULTIPLICITY ASSIGNMENT 

21.11 CH3 
21.93 CH3 
51.29 CH 
55.30 CH3 
56.61 CH 

aliph-CH3 
atiph-CH3 

-CH- 
0-CH3 

-CH- 

114.30 CH 3’ 

121.77 CH 
mm-  --- 

-125.38 CH 
125.91 CH 
926.17 CH 
126.40 CH 
127.88 Q 
128.96 CH 
128.99 CH 
128.79 CH 
130.22 Q 

w-e --- 

132.88 Q 
133.70 Q 
159.97 Q arom-f-OCH3 

FIG. 108. 
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VARIAN 300 MHz IH-NMR SPECTRAL ASSIGNMENT OF: 

r 1 

F&;@;j 
16Q HYDROCHLORIDE 

NMR SPECTRA ARE OF THE HC1 SALT. RESONANCES FROM O-5 PPM ARE 
IN 1% MeOD/CDCI3(5 mg/mL). RESONANCES FROM 5-12 PPM ARE IN 
CDCZ3 (60 mg/mL). 

# OF H’s B(PPM) MULTIPLICITY COUPLING (Hz) ASSIGNMENT 
3H 1.85 d J=6.7 

n-a. 

J% 
J=13.2 
J=6.7 

3H 2.01 S 

3H 3.77 1H 3.80 Fi 
1H 3.97 d 
1H 5.00 9 

1H 6.69 (6.59 talc) d 
1H 6.78 (6.90 talc) bs 
1H 7.22 (6.88 talc) bd 

a'tiph-CH3 
arcwCH3 

-OCH3 
-CH2- 
-CH2- 

al iph-CH- 

5 
2' 
6' 

3H 7.44-7.57 m 

1H 7.70 dd 

1H 7.91 
1H 7.92 

1H a.44 

1H 10.35 
1H 10.70 

d 
d 

d 

bs 
bs 

J=8.4 

JC,"; 

n.a. 

\ J=7.6/7.8 3' 

J-8.1 
J=8.1 

J=7.1 

n.a. 
n-a. 

US $211,244 Bl 

Cl’ 

4' OR 5’ 
4' OR 5’ 

2' 

aliph-NHz+ 
aliph-NHz+ 

FIG. 109. 
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VARIAN 75 MHz 13C-NMR SPECTRAL ASSIGNMENT OF: 

NMR SPECTRA ARE OF THE HCI SALT IN CDC13 (60 mg/mL). 
li(PPM) MULTIPLICITY ASSIGNMENT 

15.74 
22.32 
47.85 
51.01 
55.09 

CH3 
CH3 
Ct.42 
CH 
CJ.43 

arcxn-CH3 
a'tiph-CH3 

-CH2- 
-CH- 

0-CH3 

109.81 CH 
121.56 CH 
121.01 Q 

e-w -we 
125.13 CH 
125.90 CH 
126.03 CH 
126.61 CH 
129.05 CH 
129.72 CH 
130.31 Q 

m-m e-m 
132.44 Q 
133.23 CH 
133.68 Q 
158.16 Q 

5' 
RIGHT SIDE 

LEFT SIDE arom-C-CHzNH2 

RIGHT SIDE 

RIGHT SIDE 
RIGHT SIDE - 
RIGHT SIDE 
RIGHT SIDE 
RIGHT SIDE 

RIGHT SIDE 
6' 

NHz-CHz-L-naphthyl 
worn-T-OCH3 

FIG. 110. 
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\ /ARIAN 300 MHz IH-NMR SPECTRAL ASSIGNMENT OF: 

7’ 
16R HYDROCHLORIDE 

NMR SPECTRA ARE OF THE HCI SALT. RESONANCES FROM O-10 PPM ARE 
IN 1% MeOD/CDC13 (5 mg/mL). RESONANCES FROM lo-12 PPM ARE IN 
CDC13 (60 mg/mL). 

. # OF H’s s(PPM) MULTIPLICITY COUPLING (Hz) ASSIGNMENT 
3H 1.88 d J=6.8 aL iph-CH3 

1H 3.85 d 3=13.4 -CH2- 
3.H 3.94 d 3=13.4 -cl+- 

1H 5.06 
2H 5.90 :d 

J=6.7 aliph-CH- 
Jl=Z. 2; J2=1.4 -0-CH2-O- 

2H 6.65 S n.a. 
1H 6.85 S n.a. 

ZH 7.50-7.58 m n.a. 
2H 7.63-7.70 m n.a. 

1H 
1H 
1H 

1H 
1H 

7.92 
7.94 
8.12 

10.37 
10.80 

d 3=8.1 4’ OR 5’ 
d 3=9.5 4’ OR 5’ 
d 3=6.7 2’ 

bs n.a. at iph-NHz+ 
bs n.a. al iph-NHz+ 

FIG. 111. 
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VARIAN 75 MHz 13C-NMR SPECTRAL ASSIGNMENT OF: 

L 7’ -I 
16R HYDROCHLORIDE 

NMR SPECTRA ARE OF THE HCI SALT IN CDC13 (60 mg/mL). 
G(PPM) MULTIPLICITY ASSIGNMENT 

21.20 CH3 
48.39 CHz 
51.26 CH 

101.16 CH2 

aliph-CH3 
-CH2- 
-CH- 

-O-SH2-O- 

108.19 CH 
110.11 CH 
121.25 CH 
123.18 Q 
124.13 CH 
124.21 CH 
125.49 CH 
126.05 CH 
126.89 CH 
129.03 CH 
129.88 CH 
130.22 Q 
131.93 Q 
133.63 Q 
147.77 Q 
148.26 Q 

-0-C-arom 
-O-$Z-arom 

FIG.112. 
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VARIAN 300 MHz ‘H-NMR SPECTRAL ASSIGNMENT OF: 

7' 
- 

16T HYDROCHLORIDE 

NMR SPECTRA ARE OF THE HCI SALT. RESONANCES FROM O-10 PPM ARE 
IN 1% MeODKDC13 (5 mg/mL). RESONANCES FROM lo-12 PPM ARE IN 
CDC13 (60 mg/mL). 

# OF H’s 6( PPM) MULTIPLICITY COUPLING (Hz) ASSIGNMENT 
3H 1.89 d J=6.6 aliph-CH3 

3H 3.80 
1H 3.85 
1H 3.95 
1H 5.09 

JY17 
J=13.3 
J=6.6 

-OCH3 
-CH2- 
-CH2- 

aI iph-CH- 

6.84 t 3=8.2 
7.01-7.08 m  n.a. 

2H 7.53-7.56 m  n.a. 
ZH 7.64-7.72 m  n.a. 

2H 7.93 d 3=7.6 4' OR 5’ 

1H 

1H 
1H 

8.19 d J=7.1 2’ 

10.41 bs n.a. al iph-NHz+ 
10.82 bs ’ n-a. al i ph -NH2+ 

FIG. 113. 
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VARIAN 75 MHz I3 C-NMR SPECTRAL ASSIGNMENT OF: 

~~~~~~c~- - 

16T HYDROCHLORIDE 

NMR SPECTRA ARE OF THE HC1 SALT IN CDC13 (60 mg/mL). 
a( PPM) MULTIPLICITY ASSIGNMENT 

20.71 
47.67 
51.47 
55.91 

113.12 
113.13 
117.99 
118.24 
121.30 
122.22 
122.31 
124.61 
125.76 
126.16 
126.92 
127.00 
129.17 
129.47 
130.29 
131.92 
133.73 
148.21 
148.35 
150.01 
153.29 

CH3 

CH2 
CH 
CH3 
CH 
CH 
CH 
CH 
CH 

:: 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
Q 
Q 
Q 
Q 
Q 
Q 
Q 

atiph-CH3 
-CH2- 
-CH- 
0-CH3 

FIG. 114. 
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VARIAN 300 MHz IH-NMR SPECTRAL ASSIGNMENT OF: 

cH3cH2yJv;/-qi?$j s’ 
CH3 8’ \ 6’ 

7’ 

16W HYDROCHLORIDE 

Cl- 

NMR SPECTRA ARE OF THE HC1 SALT. RESONANCES FROM O-5 PPM ARE 
IN 1% MeODKDCl.3 (5 mg/mL). RESONANCES FROM 5-12 PPM ARE IN 
CDC13 (60 mg/mL). 

# OF H’s &(PPM) MULTIPLICITY COUPLING (Hz) ASSIGNMENT 
3H 1.35 t 3=6.9 -OCH2CH3 
3H Jz6.8 

4H 

1.86 

3.81-3.96 

d 

m 

1H 5.00 9 J-6.7 

1H 6.70 d J=8.4 

1H 7.19 d J58.6 

aliph-CH3 

-CH2 AND CH2 

aliph-CH- 

3 

2 

2H 7.44-7.54 
1H 7.58 
1H 7.68 

m 

:d 
,:i:; 

Jl=J2=7.7 3’ 

1H 7.89 d 3=7.7 4’ OR 5’ 
1H 7.91 d J=7.7 4’ OR 5’ 

1H a.42 d J=7.0 2’ 

1H 10.30 bs n.a. al iph-NHz+ 
1H 10.72 bs n.a. al iph-NHz+ 

FIG. 115. 
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VARIAN 75 MHz 13C-NMR SPECTRAL ASSIGNMENT OF: 

cH3cH20~~/~ 5’ 
CH3 8’ \ 6’ 

7’ 
16W HYDROCHLORIDE 

- . 

NMR SPECTRA ARE OF THE HCI SALT IN CDC13 (60 mg/mL). 
8(PPM) MULTIPLICITY ASS1 GNMENT 

14.51 CH3 CH3-CH2-O- 
21.20 CH3 aliph-CH3 
47.91 W! -CH2- 
51.27 CH -CH- 
63.16 CHz CH3-CHz-O- 

114.36 
121.43 
121.52 

w-e " 
125.07 - 
125.93 
125.99 
126.70 ' 
129.08 

CH 
Q 
CH 

3' 
LEFT SIDE arom-il-CHzNHz 

--- 
130.29 

--- 
132.25 
132.33 
133.67 
159.38 

--- 
CH 
CH 
CH 
CH 
CH 
--- 
Q 
--- 

F. 
Q 
Q 

2' 

NHz-CHz-S-naphthyl 
arom-C-OCH3 

Cl- 

FIG. 116. 



U.S. Patent Apr. 3,200l Sheet 90 of 104 US 6,211,244 Bl 

VARIAN 300 MHz ‘H-NMR SPECTRAL ASSIGNMENT OF . * 

H3cs~;/&5, 
CH3 g’ \ 6’ 

7’ 
- 

16X HYDROCHLORIDE 

Ct- 

NMR SPECTRA ARE OF THE HCt SALT. RESONANCES FROM O-5 PPM ARE 
IN 1% MeODKDC13 (S’mg/mL). RESONANCES FROM 5-12 PPM ARE IN 
CDCl.3 (60 mg/mL). 

# OF H’s a(PPM) MULTIPLICITY COUPLING (Hz) ASSIGNMENT 
3H 1.87 d J=6.8 aliph-CH3 

3H 2.38 
1H 3.82 
IH 3.91 
1H 5.04 

J:i;: 4 
3=13.2 
J=6.6 

1H 7.03 

1H 7.20 

2H 7.45-7.55 
1H 7.59 
1H 7.68 

d 

d 

J=8.2 
~ . 

o 3=8.2 

-SCH3 
-CH2- 
-CH2- 

al iph-CH- 

H-3’ 

H-2’ 

m 
d 
dd 3’ 

1H 7.90 
1H 7.91 

1H 8.39 

d 
d 

J=8.1 
J=7.0 

d J=7.3 

4’ OR 5’ 
4’ OR 5’ 

2’ 

1H 10.38 bs n.a. aliph-NHz+ 
1H 10.78 bs n.a. aliph-NHz+ 

FIG. 117. 
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VARIAN 75 MHz 13C-NMR SPECTRAL ASSIGNMENT OF: 

7' 

l- 16X HYDROCHLORIDE 
-I 

NMR SPECTRA ARE OF THE.HCI SALT IN CDC13 (60 mg/mL). 
s(PPM) MULTIPLICITY ASSIGNMENT 

14.95 C*3 S-CH3 
21.18 C*3 aliph-CH3 
48.02 W -CH2- 
51.57 CH -CH- 

121.44 
121.10 

m-e 
125.81 
125.95 
125.99 
126.77 
129.12 
129.20 
130.30 

--- 
131.29 
132.16 
133.67 
140.18 

CH 
CH 
-se 
CH 
Q 
CH 
CH 
CH 
CH 
Q 
e-- 
CH 
CH 
Q 
Q 

2' 
NHZ-CH&-naphthyl 

arom-l-SCH3 

FIG.118. 
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VARIAN 300 MHz IH-NMR SPECTRAL ASSIGNMENT 
I- 

US 6,211,244 Bl 

L 7’ 
17M HYDROCHLORIDE -J 

NMR SPECTRA ARE OF THE HCt SALT. RESONANCES FROM O-5 PPM ARE 
IN 1% MeOWCDC13 (5 mg/mL). RESONANCES FROM S-12 PPM ARE IN 
CDC13 (60 mg/mL). 

# Oi H’s b(PPM) MULTIPLICITY COUPLING (Hz) ASSIGNMENT 
3H 1.88 d 3=6.6 al iph-CH3 

3H 3.85 1H 3.82 i 
1H 3.95 d 
1H 5.03 9 
1H 6.79 (6.69 talc) d 
1H 7.10 (7.13 talc) s 
1H 7.33 (7.01 talc) d 

ZH 7.48-7.57 
1H 7.62 
1H 7.69 

In 
d 
dd 

1H 7.92 d 
1H 7.94 d 

1H 8.38 d 

1H 10.42 bs 
1H 10.79 bs 

,:i’;: 1 
J=13.2 
J=7.0 

51;:; 

3=7.4/8-l 

J=7.7 4’ OR 5’ 
3=7.7 4’ OR 5’ 

J-7.5 2’ 

n.a. 
n-a. 

-OCH3 
-CH2- 
-CH2- 

aliph-CH-’ 

5 
2 
6 

3’ 

aliph-NHz+ 
aliph-NHz+ 

FIG. 119. 
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r 

21.32 CH3 
47.45 CH2 
51.47 CH 
55.96 CH3 

aliph-CH3 
-CH2- 
-CH- 

0-CH3 

111.88 CH 
121.27 CH 
122.27 Q 
122.65 Q 
125.14 CH 
126.01 CH 
126.14 CH 
127.05 CH 
129.21 CH 
129.35 CH 
130.30 Q 
130.69 CH 
132.09 Q 
132.71 CH 
133.76 Q 
155.52 Q 

5' 

6' 
NHz-CHz-f-naphthyl‘ 

arom-L-WI3 

FIG. 120. 
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YARIAN 300 MHz IH-NMR SPECTRAL ASSIGNMENT OF: 

L 17 0 HYDROCHLORIDE 7’ - 

cl.- 

NMR SPECTRA ARE OF THE HCT. SALT. RESONANCES FROM O-5 PPM ARE 
IN 1% MeOD/CDC13 (5 mg/mt). RESONANCES FROM 5-12 PPM ARE IN 
CDC13 (60 mg/mL) . 

# OF H’s &(PPM) MULTIPLICITY COUPLING (Hz) ASSIGNMENT 
3H 1.86 d 3=7.0 aliph-CH3 
3H 1.99 d J=6.8 al iph-CH3 
3l-l 3.87 s n.a. -OCH3 

1H 3.91 9 3=7.0 al iph-CH- 
1H 4.80 4 J=6.7 a1 iph-CH- 

1H 6.79 dd J1=J2=8. 5 
1H 6.89 dd Jp12.0 Jz=2.0 
1H 

1H 7.16 bd J-7.14 8’ 
1H 7.34 dd J1=J2=8. 3 7’ 
1H 7.49 dd J1=J2=7.2 6’ 
1H 7.71 dd J1=J2=8.1 3’ 

1H 7.90 d 3=8-l 4’ OR 5’ 
1H 7.91 d J=?.8 4’ OR 5’ 
1H 8.53 bs n.a. 2’ 

1H 10.64 bs n.a. al iph-NHz+ 

6.96 d J=8.7 

FIG. 121. 


