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Figure 46 '"H NMR spectrum of N-Boc glycine ethyl ester (2)
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Figure 47 “C NMR spectrum of N-Boc glycine ethyl ester (2)
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Figure 48 '"H NMR spectrum of Ethyl 1-tert-butoxycarbonyl-3-oxopyrrolidine-
4-carboxylate (3)

O o

N

o:<o

200 175 150 125 100 75 50 25 0
ppm (t1)

Figure 49 “C NMR spectrum of Ethyl 1-fert-butoxycarbonyl-3-oxopyrrolidine-
4-carboxylate (3)
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Figure 50 '"H NMR spectrum of (3R,45)-1-(/V-tert-butoxycarbonyl)-3-[(1°5)-
phenylethylamino]-4-ethoxycarbonylpyrrolidine hydrochloride (5)
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Figure 51 BC NMR spectrum of (3R,45)-1-(V-tert-butoxycarbonyl)-3-[(1’S5)
-phenylethylamino]-4-ethoxycarbonylpyrrolidine hydrochloride (5)
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Figure 52 '"H NMR spectrum of (3R,4.5)-1-(/V-tert-Butoxycarbonyl)-3-(9 H-

fluoren-9-yl-methoxycarbonylamino)-4-carboxypyrrolidine (8)
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Figure 53 "“C NMR spectrum of (3R,4S)-1-(N-tert-Butoxycarbonyl)-3-(9 H-

fluoren-9-yl-methoxycarbonylamino)-4-carboxypyrrolidine (8)
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Figure 54 '"H NMR spectrum of (3R,4S5)-1-(N-tert-Butoxycarbonyl)-3-(9 H-
fluoren-9-yl-methoxycarbonylamino)-4-(pentafluorophenoxy)

carbonyl) pyrrolidine (9)
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Figure 55 “C NMR spectrum of (3R,4S5)-1-(N-tert-Butoxycarbonyl)-3-(9 H-
fluoren-9-yl-methoxycarbonylamino)-4-(pentafluorophenoxy)

carbonyl) pyrrolidine (9)
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Figure 56 Mass spectrum of (3R,4S)-1-(/N-tert-Butoxycarbonyl)-3-(9H-fluoren-
9-yl-methoxycarbonylamino)-4-(pentafluorophenoxy)carbonyl)

pyrrolidine (9)
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Figure 57 '"H NMR spectrum of (3R,45)-1-(2,2,2-trifluoroacetyl)-3-(9 H-fluoren-
9-yl-methoxycarbonylamino)-4-((pentafluorophenoxy)carbonyl)
pyrrolidine (10)
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Figure 58 "C NMR spectrum of (3R,4S)-1-(2,2,2-trifluoroacetyl)-3-(9 H-fluoren-
9-yl-methoxycarbonylamino)-4-((pentafluorophenoxy)carbonyl)
pyrrolidine (10)
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Figure 59 Mass spectrum of (3R,45)-1-(2,2,2-trifluoroacetyl)-3-(9 H-fluoren-

9-yl-methoxycarbonylamino)-4-((pentafluorophenoxy)carbonyl)
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Figure 60 '"H NMR spectrum of (35,4R)-1-(/N-tert-butoxycarbonyl)-3-[(1°S)-
phenylethylamino]-4-ethoxycarbonylpyrrolidine hydrochloride (12)
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phenylethylamino]-4-ethoxycarbonylpyrrolidine hydrochloride (12)
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Figure 62 '"H NMR spectrum of (35,4R)-1-(/V-tert-Butoxycarbonyl)-3-(9H-

fluoren-9-yl-methoxycarbonylamino)-4-carboxypyrrolidine (15)
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Figure 63 BC NMR spectrum of (35,4R)-1-(N-tert-Butoxycarbonyl)-3-(9H-

fluoren-9-yl-methoxycarbonyl amino)-4-carboxypyrrolidine (15)
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Figure 64 '"H NMR spectrum of (35,4R)-1-(N-tert-Butoxycarbonyl)-3-(9H-
fluoren-9-yi-methoxycarbonyiamino)-4-((pentafiuorophenoxy)

carbonyl) pyrrolidine (17)
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Figure 65 ""C NMR spectrum of (3S.,4R)-1-(N-tert-Butoxycarbonyl)-3-(9 H-
ﬂuoren-9-yl-methoxycarbonylamino)-4-((pentafluorophenoxy)

carbonyl) pyrrolidine (17)
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Figure 66 Mass spectrum of (38,4R)-1-(N-tert-Butoxycarbonyl)-3-(9H-fluoren-
9-yl-methoxycarbonylamino)-4-((pentaﬂuorophenoxy)carbonyl)

pyrrolidine (17)
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Figure 68 HPLC chromatogram of Bz-TTTTTTTT1 -Lys-NH, (P3)
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Figure 70 HPLC chromatogram of Bz-TTTTITTTT-Lys-NH, (P5)
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Figure 72 HPLC chromatogram of Ac-TTTT(PY)TTTTT-Lys-NH, (P7)
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Figure 73 HPLC chromatogram of Ac-TTTT(PYBWTTTTT-Lys-NH, (P8)

- 21304

au

20¢ 400 60 8.0¢C 1000 1z3C 1400 1800 180G 2000 7200 2490 2500 ZE0C 3003 3200 400 3500 2890 4000

Figure 74 HPLC chromatogram of Ac-GTAGA(PY)TCAC T-Lys-NH, (P9)
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Figure 76 MALDI-TOF mass spectrum of Bz-TTTTTTTTT-Lys-NH " (P2)
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Figure 78 MALDI-TOF mass spectrum of Bz-TTTTITTTT-Lys-NH2 (P4)
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Figure 79 MALDI-TOF mass spectrum of Bz—TTTTlTTTT-Lys-NH2 (P5)
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Figure 80 MALDI-TOF mass spectrum of Bz-GTAGATCAC T-Lys-NH, (P6)
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Figure 81 MALDI-TOF mass spectrum of Ac-TTTT(PY)TTTTT-Lys-NH, (P7)
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Figure 82 MALDI-TOF mass spectrum of Ac-TTTT(PYBOTTTTT-Lys-NH, (P8)
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Figure 83 MALDI-TOF mass spectrum of Ac-GTAGA(PY)TCAC T-Lys-NH, (P9)
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Figure 84 MALDI-TOF mass spectrum of Bz-GTAGAPYBUTCAC T-Lys-NH, (P10)
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Figure 85 The melting curves of PNA P1 hybrid with DNA D1. The T,
measured at a ratio of PNA:DNA =1:1, [PNA] = 1.0 puM and [DNA] =
1.0 pM, 10 mM sodium phosphate buffer pH 7.0, 100 mM NaCl.
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Figure 86 The melting curves of PNA P1 hybrid with DNA D1. The T, measured
at a ratio of PNA:DNA =1:1, [PNA] = 1.0 uM and [DNA] = 1.0 uM, 10
mM sodium phosphate buffer pH 6.0-8.0, 100 mM NaCl



103

1.30 3
o P2+D1
o P2+D2
1.20
[72]
2
<
®1.10
N
T
E
o
Z1.00
0.90 : e ‘ : _— i = ‘
20 30 40 50 60 70 80 90

Temperature (°C)

Figure 87 The melting curves of PNA P2 hybrid with DNA D1 and D2. The 7.,
measured at a ratio of PNA:DNA =1:1, [PNA] = 1.0 uM and [DNA] =

1.0 uM, 10 mM sodium phosphate buffer pH 7.0, 100 mM NaCl.
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Figure 88 The melting curves of PNA P2 hybrid with DNA D1. The T, measured

at a ratio of PNA:DNA =1:1, [PNA] = 1.0 uM and [DNA] = 1.0 uM, 10
mM sodium phosphate buffer pH 6.0-8.0, 100 mM NaCl.
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Figure 89 The melting curves of PNA P2 hybrid with DNA D1. The 7,, measured
at a ratio of PNA:DNA =1:1, [PNA] = 1.0 uM and [DNA] = 1.0 pM, 10
mM sodium phosphate buffer pH 7.0, 0, 100,500 mM NaCl.
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Figure 90 The melting curves of PNA P3 hybrid with DNA D1. The T, measured
at a ratio of PNA:DNA =1:1, [PNA] = 1.0 uM and [DNA] = 1.0 uM, 10
mM sodium phosphate buffer pH 7.0, 100 mM NaCl
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Figure 91 The melting curves of PNA P4 hybrid with DNA D1 and D2. The Ty,

measured at a ratio of PNA:DNA =1:1, [PNA] = 1.0 uM and [DNA] =

1.0 uM, 10 mM sodium phosphate buffer pH 7.0, 100 mM NaCl.
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Figure 92 The melting curves of PNA P4 hybrid with DNA D1. The T, measured

at

a ratio of PNA:DNA =1:1, [PNA] = 1.0 uM and [DNA] = 1.0 pM, 10

mM sodium phosphate buffer pH 6.0-8.0, 100 mM NaCl
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Figure 93 The melting curves of PNA P4 hybrid with DNA D1. The 7,, measured
at a ratio of PNA:DNA =1:1, [PNA] = 1.0 uM and [DNA] = 1.0 uM, 10
mM sodium phosphate buffer pH 7.0, 0, 100, 500 mM NaCl.

1.30 ’
|

® P5+D1

1.20

Normal_i;ed Abs
: 3

0.90

T —

20 30 40 50 60 70 80 90

Temperature (°C)

Figure 94 The melting curves of PNA P5 hybrid with DNA D1. The 7, measured
at a ratio of PNA:DNA =1:1, [PNA] = 1.0 uM and [DNA] = 1.0 UM, 10
mM sodium phosphate buffer pH 7.0, 100 mM NaCl.
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Figure 95 The melting curves of PNA P6 hybrid with DNA D3 and D4. The T,
measured at a ratio of PNA:DNA =1:1, [PNA] = 1.0 uM and [DNA] =
1.0 uM, 10 mM sodium phosphate buffer pH 7.0, 100 mM NaCl.
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Figure 96 The melting curves of PNA P7 hybrid with DNA D3 and D4. The T},
measured at a ratio of PNA:DNA =1:1, [PNA]| = 1.0 uM and [DNA] =
1.0 uM, 10 mM sodium phosphate buffer pH 7.0, 100 mM NaCl.
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Figure 97 The melting curves of PNA P8 hybrid with DNA D3 and D4. The T,,

measured at a ratio of PNA:DNA =1:1, [PNA] = 1.0 uM and [DNA] =
1.0 uM, 10 mM sodium phosphate buffer pH 7.0, 100 mM NaCl
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Figure 98 The melting curves of PNA P9 hybrid with DNA D3 and D4. The Tp,
measured at a ratio of PNA:DNA =1:1, [PNA]| = 1.0 puM and [DNA] =
1.0 uM, 10 mM sodium phosphate buffer pH 7.0, 100 mM NaCl.



109

1.30 e T
®P10+D3

*P10+D4
1.20

Normalized Abs

90

Temperature (°C)

Figure 99 The melting curves of PNA P10 hybrid with DNA D3 and D4. The T,
measured at a ratio of PNA:DNA =1:1, [PNA] = 1.0 pM and [DNA] =
1.0 uM, 10 mM sodium phosphate buffer pH 7.0, 100 mM NaCl.
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