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Figure 23 l3C NMR spectrum (CDCI3 , 125.65 MHz) of Af-(Af-fluoren-9-ylmethoxycarbonyl-62-/e/7-butyl-L-seryl)-c/.v-4- 
(A^-benzoylthymin-l-yO-D-proline diphenylmethyl ester (8 ) ร0ว
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Figure 24 IR spectrum (KBr) of A/-(jV-fluoren-9-ylmethoxycarbonyl-0-rer/-butyl-L-seryl)-c/.S'-4-(yV'5-benzoylthymin-l-yl)-D-proline 
diphenylmethyl ester (8)



Figure 25 'h  NM R s p e c t r u m  (CDCI3 , 500 M Hz) o f  AKN-fluoren-9-ylmethoxycarbonyl-0-te/Y-butyl-D-seryl)-c/.s'-4-
( A ^ - b e n z o y l th y m in -1 - y l) -D -p ro l in e  diphenylmethyl e s te r  (9)



Figure 26 l3'c NMR spectrum (CDCI3 , 125.65 M Hz) o f  N-(jV-fluoren-9-ylmethoxycarbonyl-0-/eA7-butyl-D-seryl)-c/.v-4-
(iVJ-benzoylthym in-l-yl)-D -proline diphenylmethyl ester (9)
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Figure 27 IR spectrum (KBr) of jV-(A^-fluoren-9-ylmethoxycarbonyl-(9-/er/-butyl-D-seryl)-cw-4-(A^i-benzoylthymin-l -ylj-D- proline 
diphenylmethyl ester (9 )
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Figure 28 'h  N M R  spectrum (CDCI3 , 500 M Hz) o f  .A/-(Af-fluoren-9-ylmethoxycarbonyl-0-terf-butyl-L-seryl)-cz's-4-
(7VJ-benzoylthym in-1 -yl)-D-proline (10)
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Figure 29 IR spectrum (KBr) of A^-(N-fluoren-9 -ylmethoxycarbonyl-0 -fôrr-butyl-L-seryl)-c/5-4 -(Â i-benzoylthymin-l-yl)-D-proline
(10) ê
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Figure 30 'h  NM R spectrum (CDC13, 500 M Hz) o f  iV-(jV-fluoren-9-ylmethoxycarbonyl-C>-tert-butyl-D-seryl)-cw-4-
(A^-benzoylthym in-1 -yl)-D-proline (11)
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spectrum (KBr) o f  AMW-fluoren-9 -ylm ethoxycarbonyl-0 -ter/1-butyl-D-seryl)-cz'.5'-4 -(iVi -benzoylthym in-l-yl)-D -proline



Figure 32 ‘h  NM R spectrum (CDCI3 , 500 M Hz) o f  JV-(jV-fluoren-9-ylmethoxycarbonyl-<9-ter/‘-butyl-L-seryl)-c/.s'-4-
(A'’J-benzoylthym in-1 -yl)-D-proline pentafluorophenyl ester (12)
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Figure 33 13c  N M R  spectrum (CDCI3 , 125.65 M Hz) o f  vV-(./V-fluoren-9-ylmethoxycarbonyl-(>ter/-butyl-L-seryl)-c/.s'-
(A^-benzoylthym in-1 -yl)-D-proline pentafluorophenyl ester (12)
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Figure 34 IR spectrum (KBr) of พ-(AMluoren-9-ylmethoxycarbonyl-0-ter/-butyl-L-seryl)-m-4-(A^-benzoylthyrnin-l-yl)-D-proline
pentafluorophenyl ester (1 2 )
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Figure 35 'h  NM R spectrum (CDC13, 500 M Hz) o f  7V-(N-fluoren-9-ylmethoxycarbonyl-0-ter/-butyl-D-seryl)-c/.y-4-
(A^-benzoylthym in-l-yl)-D-proline pentafluorophenyl ester (13)
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Figure 36 13c  NMR spectrum (CDCI3 , 125.65 M Hz) of AKN-fluoren-9-ylmethoxycarbonyl-0-ter/-butyl-D-seryl)-c«-4-
(A^-benzoylthymin-l-yO-D-proline pentafluorophenyl ester (13)
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Figure 37 IR spectrum (KBr) o f  7V-(Af-fluoren-9 -ylm ethoxycarbonyl-0 -terf-butyl-D-seryl)-c/s-4 -(A^-benzoylthym in-l-yl)-D-proline
pentafluorophenyl ester (13)
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Figure 38 ’h  NM R spectrum (CDCI3 , 500 M Hz) o f  M-(A^-fluoren-9 -ylm ethoxycarbonyl)-c/5 -4 -(Â 3 -benzoyithym in-l-yl)-D -proline
diphenylmethyl ester (14)
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Figure 39 13c  NM R spectrum (CDC13, 125.65 M Hz) ofiV-(ALfluoren-9-ylmethoxycarbonyl)-c/,s'-4-(Af3-benzoylthym in-l-yl)-D -proline
diphenylmethyl ester (14)
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(KBr) of A^-(rV-fluoren-9-ylmethoxycarbonyl)-cw-4-(A/''5-benzoylthymin-1 -yl)-D-proline diphenylmethyl ester GNO



OnFigure 41 'h  NMR spectrum (CDCI3, 500 MHz) of Â (iV“fluoren-9-ylmethoxycarbonyl)-cw-4-(A^-benzoylthymin-l-yl)-D-proline 
(15)
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Figure 42 13c NMR spectrum (CDCI3, 125.65 MHz) of A/-(N-fluoren-9-ylmethoxycarbonyl)-c«-4-(./V'3-benzoylthymin-l-yl)-D-proline 
(15)
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Figure 43 IR spectrum (KBr) of Ar-(A^-fluoren-9-ylmethoxycarbonyl)-c/j'-4-(A^-benzoylthymin-l-yl)-D-proline (15) 3 ^
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Figure 44 ‘h  NMR spectrum (CDCI3 , 500 MHz) of Af-(iV-fluoren-9-ylmethoxycarbonyl)-czs-4-(Af5-benzoylthymin-l-yl)-D-proline
pentafluorophenyl ester (16)



Figure 45 l3C NMR spectrum (CDCI3 , 125.65 MHz) of N-(./V-fluoren-9-ylmethoxycarbonyl)-d.s'-4-(iVi-benzoylthymin-l-yl)-D-proline ^
nentafluoronhenvl ester (16)
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Figure 46 IR spectrum (KBr) of vV-(Ar-fluoren-9-ylmethoxycarbonyl)-c/.5'-4-(jVi -benzoylthymin-l-yl)-D-proline
pentafluorophenyl ester (16)
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Figure 47 'h  NMR spectrum (DMSO-cfc, 500 MHz) of jV-(2-hydroxyethyl)-4-nitrobenzenesulfonamide (17) Cs



Figure 48 13c  NMR spectrum (DMSO-dfi, 125.65 MHz) of A^-(2-hydroxyethyl)-4-nitrobenzenesulfonamide (17)
o>oo
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Figure 49 IR spectrum (KBr) of jV-(2-hydroxyethyl)-4-nitrobenzenesulfonamide (17) G>



Figure 50 'h  NMR spectrum (CDCI3 , 500 MHz) of iV-4-nitrobenzenesulfonylaziridine (18) o
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Figure 51 13c NMR spectrum (CDCI3 , 125.65 MHz) of AM-nitrobenzenesulfonylaziridine (18)
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Figure 52 IR spectrum (KBr) of jV-4-nitrobenzenesulfonylaziridine (18) -oto



Figure 53 'h NMR s p e c t r u m  (CDCI3, 500 MHz) o f  7 '/ - 2 - (4 '-n i t r o b e n z e n e s u lf o n a m id o e th y l) - c /s -4 - ( iV i - b e n z o y l th y m in - l - y l ) - D -

p r o l in e  d ip h e n y l  m e th y l  e s te r  (19)
รน)
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F ig u r e  54 13c N M R  sp e c tr u m  (CDCI3, 1 2 5 .6 5  M H z )  o f A L2 -(4 'm itr o b e n z e n e su lfo n a m id o e th y l)-c i.s '-4 -(7 V ;,-b e n z o y lth y r n in - l-y l) -D -  
p ro lin e  d ip h e n y lm e th y l e s te r  (1 9 )
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Figure 5 5  IR  sp e c tr u m  (K B r )  o f  7 '/-2 -(4 '-n itr o b e n z e n e su lfo n a m id o e th y l)-c w -4 -(7 V 3-b e n z o y lt h y m in - l- y l) -D -p r o l in e  

d ip h e n y lm e th y l e s te r  (1 9 )
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Figure 56 ‘h  NMR spectrum (CDCI3 , 500 MHz) of พ-2 -(iV-tert-butoxycarbonylamino, vV-4-nitrobenzenesulfonamido)ethyl-cw-4-
(พ3-benzoylthymin-l-yl)-D-proline diphenylmethyl ester (20)
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Figure 57 13c  NMR spectrum (CDCI3 , 125.65 MHz) of Â -2 -(A^-/ert-butoxycarbonylamino, JV-4-nitrobenzenesulfonamido)ethyl-
(]V3-benzoyl thy min-1 -yl)-D-proline diphenylmethyl ester (20)

cis-4-
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Figure 59 *H NMR spectrum (CDCI3 , 500 MHz) of AL2-(yV-tert-butoxycarbonylamino)ethyl-cz.s’-4-(iV'3-benzoylthymine~l-yl)-
proline diphenylmethyl ester (21)
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Figure 60 l3C N M R  spectrum (CDCI3 , 125.65 M H z ) of jV-2-(Af-tert-butoxycarbonylamino)ethyl-c/.S'-4-(M}-benzoylthymine-l-yl)-D- 
proline diphenylmethyl ester (21)
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Figure 62 'h  NMR spectrum (CDC13, 500 MHz) of jV-2-(9-fluorenylmethoxycarbonylamino)ethyl-m-4-(iV5-benzoylthymin-l-yl)-D-
proline diphenylmethyl ester (2 2 )



Figure 63 3C NMR spectrum (CDCI3 , 125.65 MHz) of A^-2-(9-fluorenylmethoxycarbonylamino)ethyl-cw-4-(A^i-benzoylthymin-l-yl)-
D-proline diphenylmethyl ester (22) oS
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Figure 65 ‘h  NMR spectrum (DMSO-rftf, 500 MHz) of ;V-2-(9-fluorenylmethoxycarbonylamino)ethyl-cw-4-(WJ-benzoylthymin-l-
yl)-D-proline hydrochloride (23)
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Figure 6 6  'h NMR spectrum (DMSO-d,5 + 1 drop D2O, 500 MHz) of Ar-2-(9-fluorenylmethoxycarbonylamino)ethyl-c«-4-
(iV5-benzoylthymin-l-yl)-D-proline hydrochloride (23)
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Figure 67 13c  NMR s p e c t r u m  (DMS0-d6+ 1 d r o p  D2O, 125.65 MHz) of Af-2-(9-fluorenylmethoxycarbonylamino)ethyl-cw-4-
( A ^ - b e n z o y l th y m in -1 - y l ) -D -p ro l in e  hydrochloride (23)

00



98
96
94
92
90
88

86

84
82
80
78
76
74
72
70
68

66
64
62

3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

:ctrum  (K B r ) o f  ÀL2 -(9 - f lu o r e n y lm e th o x y c a r b o n y la m m o )e th y l-c ‘«'-4-(À'ri- b e n z o y lt h y m in - 1 -y l) -D -p r o lin e  
ch lo r id e  (23)

00oo



Figure 69 MALDI-TOF mass spectrum of Fmoc-[(y/-CH2)Gly-D-Pro(T)]io-LysNH2 or [Fmoc-ON (24)] oo'O
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Figure 70 M A L D I-T O F  m ass  sp e c tru m  o f  F m o c - [ ( ^ - C H 2)G ly -D -P ro (T Bz) ] - [ ( ^ - C H 2)G ly -D -P ro (T )]9 -L y sN H 2
or [F m o c /B z -O N  (24)]
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Figure 71 MALDI-TOF mass spectrum of H-[(y/--CH2)Gly-D-Pro(T)]io-LysNH2 or [Fmoc-OFF (24)]
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Figure 72 MALDI-TOF mass spectrum of Fmoc-[L-Ser-D-Pro(T)]io-LysNH2 or [Fmoc-ON (25)] VOto
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Figure 73 MALDI-TOF mass spectrum of H-[L-Ser-D-Pro(T)]io-LysNH2 or [Fmoc-OFF(25)]
SP



5. . i .

1 2 0 0  -

1000 -

LO

พ ุ STR L'y! TOF 
Op น lof 
SMPNAM J»yi
AQDATKThu Jjo 1J 00.47:4J 2000
PATH Matvtv
POLAR I ros
AQOP.ra Linctr
TD 30000
NoSHOTS 50SMONUM 0
SMOPTSI 0
SMOPTS? 0

Figure 74 MALDI-TOF mass spectrum of Fmoc-[D-ser-D-Pro(T)]io-LysNH2 or [Fmoc-ON (26)] S34̂
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Figure 76 MALDI-TOF mass spectrum of H-[D-ser-D-Pro(T)]io-LysNH2 or [Fmoc-OFF (26)] '■p
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