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'H NMR (CDClIs, 400 MHz, & in ppm) of (R)-N,N-Bis(tert-butoxycarbonyl)-1-(1-
hydroxybut-3-en-2-yl)-cytosine (ent-7a).
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13C NMR (CDCls, 100.6 MHz, & in ppm) of (R)-N,N-Bis(tert-butoxycarbonyl)-1-(1-
hydroxybut-3-en-2-yl)-cytosine (ent-7a).
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'H NMR (CDClIs, 400 MHz, & in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-9-(1-
hydroxybut-3-en-2-yl)adenine (7b).
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13C NMR (CDCls, 100.6 MHz, & in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-9-(1-
hydroxybut-3-en-2-yl)adenine (7b).

Boc
Boc-N’

el
(N \ N/)
HO\)\/

7b

(T —— 1“ I

T T T T T T T T T
80 70 60 50 40 30 20 10 o

90
f1 (ppm)

S3



'H NMR (CDClIs, 400 MHz, & in ppm) of (R)-6-chloro-9-(1-hydroxybut-3-en-2-yl)-
9H-purine (ent-7c).
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13C NMR (CDCIls, 100.6 MHz, & in ppm) of of (R)-6-chloro-9-(1-hydroxybut-3-en-
2-yI)-9H-purine (ent-7c)
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'H NMR (CDClIs, 400 MHz, & in ppm) of (R)-1-(1-hydroxybut-3-en-2-yl)-1H-
benzo[d]imidazole (ent-7d)
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13C NMR (CDCls, 100.6 MHz, & in ppm) of (R)-1-(1-hydroxybut-3-en-2-yl)-1H-
benzo[d]imidazole (ent-7d
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'H NMR (CDClIs, 400 MHz, & in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-2-(2-

amino-6-chloro-9H-purin-9-yl)but-3-en-1-ol (7e).
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13C NMR (CDCls, 100.6 MHz, § in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-2-(2-

amino-6-chloro-9H-purin-9-yl)but-3-en-1-ol (7e).
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'H NMR (CDCls, 400 MHz, & in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-1-[1-

(tert-butyldiphenylsilyloxy)but-3-en-2-yl]cytosine (8a).
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13C NMR (CDCls, 100.6 MHz, & in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-1-[1-
(tert-butyldiphenylsilyloxy)but-3-en-2-yl]cytosine (8a)
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'H NMR (CDCls, 400 MHz, & in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-9-[1-
(tert-butyldiphenylsilyloxy)but-3-en-2-ylJadenine (8b)
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13C NMR (CDCIls, 100.6 MHz, & in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-9-[1-
(tert-butyldiphenylsilyloxy)but-3-en-2-ylJadenine (8b)
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'H NMR (CDCls, 400 MHz, & in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-9-(1-
(tert-butyldiphenylsilyloxy)but-3-en-2-yl)-2-amino-6-chloro-9H-purine (8e).
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13C NMR (CDCls, 100.6 MHz, & in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-9-(1-
(tert-butyldiphenylsilyloxy)but-3-en-2-yl)-2-amino-6-chloro-9H-purine (8e).
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'H NMR (CDCls, 400 MHz,

6 in ppm) of Diethyl (2E,4S)-N,N-Bis(tert-

butoxycarbonyl)-1-[1-(tert-butyldiphenylsilyloxy)-5-phosphonopent-3-en-2-

yl]cytosine (9a).
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13C NMR (CDCls, 100.6 MHz,

o in ppm) of Diethyl (2E,4S)-N,N-Bis(tert-

butoxycarbonyl)-1-[1-(tert-butyldiphenylsilyloxy)-5-phosphonopent-3-en-2-

yl]cytosine (9a).

N(Boc),
B
v 9 okt

TBDPSOMP\OB
9a
L L i i ‘ m i ol 1L

180 170 160 1‘50 140 130 120 110 1‘00 90 70 60 50 ‘;0 30 20 10 0
f1 (ppm)

S10



'H NMR (CDCls, 400 MHz, & in ppm) of Diethyl (2E,4S)-N,N-Bis(tert-
butoxycarbonyl)-1-[1-(tert-butyldiphenylsilyloxy)-5-phosphonopent-3-en-2-
ylladenine (9b)
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13C NMR (CDCIs, 100.6 MHz, & in ppm) of Diethyl (2E,4S)-N,N-Bis(tert-
butoxycarbonyl)-1-[1-(tert-butyldiphenylsilyloxy)-5-phosphonopent-3-en-2-
yl]adenine (9b)
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H NMR (CDCls, 400 MHz, & in ppm) of Diethyl (S,E)-N,N-Bis(tert-butoxycarbonyl)-(4-(2-
amino-6-chloro-9H-purin-9-yl)-5-((tert-butyldiphenylsilyl)oxy)pent-2-en-1-yl)phosphonate
(9e).
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3C NMR (CDCls, 100.6 MHz, & in ppm) of Diethyl (S,E)-N,N-Bis(tert-butoxycarbonyl)-(4-
(2-amino-6-chloro-9H-purin-9-y)-5-((tert-butyldiphenylsilyl)oxy)pent-2-en-1-
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'H NMR (D20, 400 MHz, & in ppm) of (2E,4S)-1-[5-phosphono-1-hydroxypent-3-

en-2-yl]cytosine (1)
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13C NMR (D20, 100.6 MHz, & in ppm) of (2E,4S)-1-[5-phosphono-1-hydroxypent-

3-en-2-yl]cytosine (1)
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'H NMR (D20, 400 MHz, § in ppm) of (2E,4S)-1-[5-phosphono-1-hydroxypent-3-

en-2-yl]adenine (2)
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13C NMR (D20, 100.6 MHz, & in ppm) of (2E,4S)-1-[5-phosphono-1-hydroxypent-

3-en-2-yl]adenine (2)
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'H NMR (500 MHz, D20) of
hydroxypent-2-en-1-yl)phosphonic acid (10).

(S,E)-(4-(2-amino-6-chloro-9H-purin-9-yl)-5-
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BC NMR (126 MHz, D-0)
hydroxypent-2-en-1-yl)phosphonic acid (10).
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'H NMR (CDCls, 400 MHz, & in ppm) of Diethyl (S)-N,N-Bis(tert-butoxycarbonyl)-
1-[1-(tert-butyldiphenylsilyloxy)-5-phosphonopent-2-yl]cytosine (11)
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13C NMR (CDCls, 100.6 MHz, & in ppm) of Diethyl (S)-N,N-Bis(tert-

butoxycarbonyl)-1-[1-(tert-butyldiphenylsilyloxy)-5-phosphonopent-2-yl]cytosine
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'H NMR (D20, 400 MHz, & in ppm) of (S)-1-[5-phosphono-1-hydroxypent-2-

yl]cytosine (12)
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13C NMR (D20, 100.6 MHz, & in ppm) of (S)-1-[5-phosphono-1-hydroxypent-2-

yl]cytosine (12)
NH,
C
\/ht/ii/O/OH
HO P\OH
12
1‘80 1‘70 1‘60 1‘50 1110 1‘30 1‘20 1‘10 160 f (ng) E;O 7‘0 éO 5‘0 4‘0 3‘0 2‘0 1‘0 l‘)

S17




HPLC TRACES

ent-7a: Daicel Chiralcel OD-H, n-hexane-'PrOH, 90:10, flow = 0.5 mL/min, detection,

uv 210 nm; retention times (min), 9.79, 11.42, tr(R) = 9.79 min and tr(S) = 11.42
min): 75 %ee
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Peak RetTime Type Width Area Height Area
= [min] (min] (mAU*s] [mad]
——————————————— T B e B
1 5.788 BB 0.5376 4273.54395 11%.39807 87.3571
2 11.415 BB 0.7522 61B.49707 12.02264 12.6429
7b: Daicel Chiralcel OD-H, n-hexane-'PrOH 85:15, flow = 0.5 mL/min, detection, uv
254 nm; retention times (min), 11.77, 13.47, tr(R) = 11.77 min and tr(S) = 13.47
min): 92 %ee
DAD1 F, Sig=254,16 Ref=380,100 (DATAANTIGHA\SEBASTIENJ\SS[-OJ—JQO—F1 D)
mAU g 6{3;\
80- P
] 1%
70~ |
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5 |
50— [ ‘
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20 [
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% B9
= |
tjl\\ JI
0 S — e it e = =
_zls 5 715' 10 wzl,s 15 ' ‘17'5' ‘ B 20 ‘235 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAT] %

1 11.773 MM 0.3749 120.08413 5.33867 3.9678
2 13.471 MM 0.5834 2906.3703¢6 83.02957 96,0322
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ent-7¢: Daicel Chiralcel OD-H, n-hexane-'"PrOH, 90:10, flow = 1 mL/min, detection,
uv 210 nm; retention times (min), 17.12, 18.36, tr(R) = 17.12 min and tr(S) =

18.36 min): 91.4 %ee

DAD1 B, 5ig=2104 Ref=450, 100 (DATAANTIGHAISEBASTIEN_21SS51-03-467-B15.D)
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Peak RetTime Type Width Area Height Area
# [min) [min] [MAU*s] (mAU] %

0.7821 148.24796 3.15906 4.2904

1 17.124 MF
0.7150 3307.07349 77.08272 85,7096

2 18.357 FM
ent-7d: Daicel Chiralcel OD-H, n-hexane-'PrOH, 92:08, flow = 1.0 mL/min, detection,
uv 220 nm; retention times (min), 17.84, 25.57, tr(R) = 17.84 min and tr(S) =

25.57 min): 88 %ee

mau 2
180 o
o8
[ &
[ L™
I
10 (|
{ |
|

1201 | !

100

2
i A — R —
16 18 _ n 2 6 8 Jull|
Peak RetTime Type  Width  Area = Height = Area
# : (min) i (min) [mAu*s] : [mAu] : %
B 1:17.839 MM MM : 0.6607 : 6289.72 ; 156.45424 | 94.0283 |

2 25.569 MM MM 0.9269 399.46 7.58116 5917
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7e: Daicel Chiralcel OD-H, n-hexane-'PrOH 90:10, flow = 0.6 mL/min, detection, uv

230 nm; retention times (min), 13.5, 15.2, tr(R) = 13.5 min and tr(S) = 15.2 min):
92 %oee

DAD1 D, Sig=230,4 Ref=450,100 (MARGARITAESCUDEROWE_170731_DDH_S010_06_448GC D)
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Peak RetTime Type Width Area Height Area
#  (min] [min] [mAU*s] (mAU] %
==SSll=S=ss I===lS====== |F=m=g==a== === i |
1 13.588 BB 0.3636 172.97897 7.26869 3.76l16
2 15.228 BB 0.4599 4425.59814 147.54933 96.2384
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