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N,N-6-Bis(tert-butoxycarbonyl)-N-9-(2R-(oxiran-2-yl)methyl)-adenine, (R)-14
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N,N-6-Bis(tert-butoxycarbonyl)-N-9-(25-(oxiran-2-yl)methyl)-adenine, (5)-14
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N, N-2-Bis(tert-butoxycarbonyl)-6-methoxy-N-9-(2R-(oxiran-2-yl)methyl)-2-aminopurine, (R)-15
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N, N-2-Bis(tert-butoxycarbonyl)-6-methoxy-N-9-(25-(oxiran-2-yl)methyl)- 2-aminopurine, (S)-15
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N,N-2,6-Tetra(tert-butoxycarbonyl)-N-9-(2R-(oxiran-2-yl)methyl)-2,6-diaminopurine, (R)-16
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N,N-2,6-Tetra(tert-butoxycarbonyl)-N-9-(25-(oxiran-2-yl)methyl)-2,6-diaminopurine, (S)-16
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N,N-6-Bis(tert-butoxycarbonyl)-N-9-(2R-(oxiran-2-yl)ethyl)-adenine, (R)-21
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N,N-6-Bis(tert-butoxycarbonyl)-N-9-(25-(oxiran-2-yl)ethyl)-adenine, (5)-21
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N, N-2-Bis(tert-butoxycarbonyl)-6-methoxy-N-9-(25-(oxiran-2-yl)ethyl)-2-aminopurine, (S)-22
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N,N-2,6-Tetra(tert-butoxycarbonyl)-N-9-(2R-(oxiran-2-yl)ethyl)-2,6-diaminopurine, (R)-23
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N,N-2,6-Tetra(tert-butoxycarbonyl)-N-9-(2S-(oxiran-2-yl)ethyl)-2,6-diaminopurine, (5)-23
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N, N-2-Bis(tert-butoxycarbonyl)-N-9-(2R-(oxiran-2-yl)ethyl)-2-aminopurine, (R)-31
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N,N-6-Bis(tert-butoxycarbonyl)-N-9-(2R-(oxiran-2-yl)ethyl)-2-fluoroadenine, (R)-32
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Diethyl (R)-(3-(6-(Bis(tert-butoxycarbonyl)amino)-9H-purin-9-yl)-2-hydroxypropyl)phosphonate, (R)-17
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Diethyl (S)-(3-(6-(Bis(tert-butoxycarbonyl)amino)-9H-purin-9-yl)-2-hydroxypropyl)phosphonate, (5)-17
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Diethyl (R)-(3-(2-(Bis(tert-butoxycarbonyl)amino)-6-methoxy-9H-purin-9-yl)-2-hydroxypropyl)

phosphonate (R)-18
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Diethyl (S)-(3-(2-(Bis(tert-butoxycarbonyl)amino)-6-methoxy-9H-purin-9-yl)-2-hydroxypropyl)

phosphonate (S)-18
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(R)-(3-(2,6-(Tetra(tert-butoxycarbonyl)diamino)-9H-purin-9-yl)-2-hydroxypropyl)phosphonate

Diethyl
(R)-19

9668 —

o Boey
N

|
—_ N NS
D
~

N

0.0

5.0

10.0

8v0'9L —
8zi'9l
950°L2
yeze Le

v9¢0€ ——

180T
2516 -

0Ey'6€ =

80.'6E
9.L'09
65809 —
89019
16119
¥96'€9

6vL28
95e'e8

§80'9¢H

R4
piE6rL
croerl
62061
S69'054
LE0'VSE —

50

100

150

S20



(5)-(3-(2,6-(Tetra(tert-butoxycarbonyl)diamino)-9H-purin-9-yl)-2-hydroxypropyl)phosphonate

Diethyl
(5)-19

92Tl
LA
£9¢'}
126t

JICOZ

190'C
b0C —
véy ¢
0052

—905% ———

6IEE
0L6€ —

OB ——

Se0y
8Ly
Sizy
vsv'y
68’y

e0s's
615G -

9568

(o), &

4.09
~2.04
0.99

1.01

i 1.00

0.0

5.0

—HEP66-

vS0'9L
0gL'ol

650°L2
92e'Lle —
29208 —

G80'Z¢e

18209
298'09
£L0'L9
¥S1'L9

1£6'€9 ——

896€9 —

yeLce
19g€8

§80'9Z1

9S8yl
SLE'dYlL
Pro6rL ——
LG2'0G1
169'0S1
6E0'¥SL

50

100

150

S21



Diethyl (R)-(4-(6-(Bis(tert-butoxycarbonyl)amino)-9H-purin-9-yl)-2-hydroxybutyl)phosphonate (R)- 24
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Diethyl (5)-(4-(6-(Bis(tert-butoxycarbonyl)amino)-9H-purin-9-yl)-2-hydroxybutyl)phosphonate (S)- 24
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Diethyl (R)-(4-(2-(Bis(tert-butoxycarbonyl)amino)-6-methoxy-9H-purin-9-yl)-2-hydroxybutyl)
phosphonate (R)-25
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Diethyl (S)-(4-(2-(Bis(tert-butoxycarbonyl)amino)-6-methoxy-9H-purin-9-yl)-2-hydroxybutyl)

phosphonate (S)-25
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Diethyl (S)-(4-(2,6-(Tetra(tert-butoxycarbonyl)diamino)-9H-purin-9-yl)-2-hydroxybutyl)phosphonate (S)-
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Diethyl (R)-(4-(2-(Bis(tert-butoxycarbonyl)amino)-9H-purin-9-yl)-2-hydroxybutyl)phosphonate (R)- 33
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(R)-(4-(6-(Bis(tert-butoxycarbonyl)amino)-9H-2-fluoropurin-9-yl)-2-hydroxybutyl)phosphonate

Diethyl
(R)-34
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Diethyl (R)-(4-(6-amino-9H-purin-9-yl)-2-hydroxybutyl) phosphonate (R)-27
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Diethyl (S)-(4-(6-amino-9H-purin-9-yl)-2-hydroxybutyl) phosphonate (S)-27
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Diethyl (R)-(4-(2-amino-6-methoxy-9H-purin-9-yl)-2-hydroxybutyl)phosphonate (R)-28
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Diethyl (S)-(4-(2-amino-6-methoxy-9H-purin-9-yl)-2-hydroxybutyl)phosphonate (5)-28
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Diethyl (R)-(2-hydroxy-4-(6-oxo-1,6-dihydro-9H-purin-9-yl) butyl)phosphonate (R)-29
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Diethyl (S)-(2-hydroxy-4-(6-oxo-1,6-dihydro-9H-purin-9-yl)butyl)phosphonate (5)-29
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Diethyl (R)-(2-hydroxy-4-(6-methoxy-2-oxo-2,3-dihydro-9H-purin-9-yl)butyl)phosphonate (R)-30
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Diethyl (S)-(2-hydroxy-4-(6-methoxy-2-oxo-2,3-dihydro-9H-purin-9-yl)butyl)phosphonate (5)-30
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Diethyl (R)-(4-(2-amino-6-methoxy-9H-purin-9-yl)-2-aminobutyl)phosphonate (R)-40
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Diethyl (S)-(4-(2-amino-6-methoxy-9H-purin-9-yl)-2-aminobutyl)phosphonate (S)-40
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Diethyl (R)-(4-(2,6-diamino-9H-purin-9-yl)-2-aminobutyl) phosphonate (R)-41
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Diethyl (S)-(4-(2,6-diamino-9H-purin-9-yl)-2-aminobutyl) phosphonate (5)-41
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(R)-tert-butyl-(2-(2-tosyloxy)ethyl)aziridine-N-carboxylate, 35
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(S)-tert-butyl-(2-(2-tosyloxy)ethyl)aziridine-N-carboxylate 35
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(R)-tert-butyl-(2-(2-amino-di(N-tert-butyloxycarbonyl)-6-methoxy-N-9-purine)ethyl)aziridine-N-

carboxylate (R)-36
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(S)-tert-butyl-(2-(2-amino-di(N-tert-butyloxycarbonyl)-6-methoxy-N-9-purine)ethyl)aziridine-N-
carboxylate (S)-36
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(R)-tert-butyl-(2-(2,6-diamino-di(N-tert-butyloxycarbonyl)-N-9-purine)ethyl)aziridine-N-carboxylate  (R)-

37

™ w0 ¥ =R NN WOV ETMNNO® 3 in) = | =]
™ ~ T U W W T T W T MMAMMEMMMEN -
T L e w T w :'4:1:'4:1:'4:1:'4:;]:'4:?:'4 L
[ S 28 D o
HC oy, ~
ch\\/
o]
0%
Nn’

[n)
H.C o] CH,
(8]
HEC CH3
CH,
H.C
3 {:H3
1
]
| M A J‘_AJL
, ; i | &
! rA T W R
g & 2% 8 5 3%
g . 2 7o
T T T T T T T T T T T T T T T T
2.0 8.5 80 7.5 7.0 6.5 &.0 5.5 50 4.0 35 3.0 25 2.0 15 1.0
f1 {ppm})
BHE 25 5 &3y
§¥5 RER g L1
i1 R [N

T T T T T T T T T T T T T T T T T T T T T T T T T
165 160 155 150 145 140 135 130 135 120 115 110 108 mnﬂ{ss }90 85 & 75 70 &5 &0 55 50 45 4D 35 30
ppm|



(S)-tert-Butyl-(2-(2,6-diamino-di(N-tert-butyloxycarbonyl)-N-9-purine)ethyl)aziridine-1-carboxylate (S)-37
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