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'H NMR (D,0) & 1.27-1.31 (t, 18H,

ECiN)}, 1.40 (s, 3H, iPr), 1.46 (s, 3H, iPr), 1.64 (s, 34,

iPr), 1.68 (s, 3H, iPr), 2.05-2.20 (m, 2H, P-CH,-P}, 3.21
(@, 122, EL;N), 4.09-4.12 (m, 4H, HS',HS5" !B) and (A)],

4.26-4.28 [m, 1K, H4'(3)), 4.59-4.64 {m, 23, H4' (A},
H2'{B}), 4.80 [1H, H1'(B)], 4.88 [dd, 1H, H3'(B), J.. .. =

5.7 Hz, Jzul' = 6.5 Hz), 5.20 [m, 1H, H3'(A}), 5.30 [dd
H, H2'(A), 3y 5. = 3.0 Hz, Jp. 4. = 6.5 He]. 6.12 (d, 1H
H1'(A)], 7.39 (pseudo t, 1H, H5(B)],

7.46 d, 1H, H4(m), g, ,
= 7.8 Hz], 7.64 [d, 14, Hé(R),

Us,6 = 7.8 Hz}], 7.67 (s, 1H,
H2(B)j., 8.15, 8.40 [two 1H singlets, H2(A), H8(a)).
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'H NMR (D,0) & 2.27-2.27 (pseudo t, 2H, P-CH,-P}, 4.05 idd,

QN I s e e e B

1H, H2' (B}, Jy. 5. =

'21 7.0 HZ, J21‘3l = S-l HZ], 4.1—'-4.20 [m'

4H, H5',5" (A} and (B)). 4.25-4.27 [m, 2H, H3' (B}, H4'(B) ],
2.27 [pseudo t, 1H, H3'(A)], 4.66 [pseudo t, H2'(A)], 4.80
[d, 1H, HL'(B)], 6.06 (d, 1H, H'(A), J,. ,. = 4.9 Hz|, 7.41

[pseude t, 1H, H5(B)], 7.56 4, 1H, HA4(B), J, 5 = 7.8 Hz],
7-63 4. 1H, H6{B), Js 5 = 7.8 Hz], 7.69 (s, 1H, H2(Bj],
8.32, 8.57 [two 1H singlets, H2{(aA), H8(A)]. 3P MMR (D,0) &

20.86 and 21.13 (AB system J,g = 10.3 Hz). MS {ES) m/z 559

(M-H)*.
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*1p NMR (D,0), 0 4.25 dt, Jpp = 11.0 Hz, J, . = 83.0 Hz), 9F MMR

O

P.F
(D03, & 117.5 (t, J, p = B3.1 Hz], M NMR (D,0}, § 1.21
(t, 18H, EtyN), 1.32, 1.41, 1.56, 1.64 [four 3H singlets,
iPr (A), iPr{(T)], 3.09 {q, 12H, Et;N), 4.00-4.10 and 4.16-

4.2¢4 [two 24 multiplets, HS’,5"(A), HS',5"(T)], 4.32-4.38
and 4.55-4.60 [two 1Y muliplets, H4'{A), HA'(T)), 4.85-4.93
[, 2H, H2',H3* (T)], 5.12 (4, 1IH, HI'(T), J,. .. = 3.3 Hz],

5.13 {dd, lH, H3* (A}: JZ'.J' = €6.1 Hz, J]-'4- = 1-8 HZI, 5.30
[dd, 1H, H2' (B), J,.,. = 2.5 Hz], 6.17 [d, 1H, HL' (a)],
8.05, 8.13, 8.37 (three 1H singlets, H2, H8, HS)-.
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1P MR (D,0)
4.02, 4.36 (AB part of aBX, system, J,; = 55.3, Jax = 83.1,

Jpx = 83.5 Hz, X = F), 'H MMR (D,0) § 4.22-4.44 [8H, m,

adenosine (A) and tiazofurin (T) H-3’, H4', H5*, H5%)}].

4.51 [1H, dd, H2°(T), Jy. ;. = 4.9, Jy. 5. = 4.0 Hz], 4.67
[1H, dd., H2'(A), J).,, = 5.5, Jp. 5. = 5.2 Hz], 5.10 [1H, d,
H1'(T}, Jy. 5. = 4.9 Hz], 6.10 [1H, &, HI1'(A), Jy. 5. = 5.5

Hz}, 8.00 (1H, s, H5), B.20 and 8.48 (two 1H singlets, H2Z,
HE).
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P MMR (D,0) &: 17.47 (doublet, Jp., = 10.8 Hz), 17,73

(doublet, J,. = 10.8 Hz). 'H NMR (D,0} &: 1.21 and 3.12

(EL,NH"}, 1.23, 1.37, 1.40 and 1.62 (3H each, Me-

¥

isopropylidene), 2.09 (2H, t, F-CH,~P, Jo = 20.0 Hz, i

3.8 (2H, m, HS. 5', ribose), 4.05 (24, *t H&*, 57, Jy: 5. =

-t

Jy.,5- = 4.6 Hz, Ade), 4.27 (1H, t, H4, ribose, J, g = J¢s.

-

= 7.7, Hz), 4.30 and 4.50 (24, two d, PhCH, J = 11.4 Hz),
4.55 (1H, m, H-4', Ado), 4.56 (1H, 4, H-3, J,y = 6.0 Hz,

ribose), 4.78%(1H, 4, H-2, - ribose) , 5.06 (lH; s+ H-1,
ribose}, 5.12;(1H; dd. H-3", Jy. ,. = 2.2 Ez, Ado}, 5.25

(1H, dd, H-2*, J,. 3. = 6.2 Hz, Ado }, 6.09 (1H, d, H-1',
Jy- 2. = 3.5 Hz, ‘Ado }, 7.22 (5H, m, phenyl), 8.067 (i¥, s,

H-8, Ado), 8.37 (1H, s, H-2 , Ado).
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6 2.18 (0.7H, t, CH,P, Je.cy = 19.9 Hz, dg-anomer!, 2.720

(1.3H, t, CHyP, J, . = 19.9 Hz, P-anomer), 1.8-4.8 {10H,

all H's of sugars except H1 of ribose and Hl' of

adenosine}, S.18 (0.65H, d, Hl of B-ribose, J, 5, = 1.6 Hz)

5.30 (0.33H, 4, H1 of wa-ribose, J, , = 4.0 Hz), 6.05 10.65H

d, H1' of B-anomer J,. ,. = 5.1 Hz), 6.0 (0.33H, d, H1’ o

anomer, Ji. 3. = 4.1 Hz), B.16 and B.50 (2 x 1H signals, H2

and H8 of adenine).
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p NMR (D,0) & [ppm]:
17.73 (broad singlet). 'H NMR(D,0) 3 (pom): 1.23 and 3.15
(Et,NH"}, 1.37 and 1.57 (3H each, isopropyiidene CH,), 1.B9
(3H, s, N-Ac), 2.05 (2H, t,AJ@u{= 19.8 Bz, CH,-P), 2.19
(3H, s, N%-Ac), 3.31 (24, m, CH,-N, ethanoloamine), 3.89
(2H, m, CH,-0-P, ethznoloamine), 4.07 (1H, dd, ES’, Jg, g« =
11.5 Hz, J4. 5. = 2.0 Hz), 4.14 (1H, d, H-5", Jg g» = 11.6
Hz), 4.69 (1lH, bs, H-4'}, 4.95 (1H, 4d, e Jpe 3. = 6.1

Hz,j, 5.01 (I1H, dd. H-3', Jy. 4. = 1.4 Hz), 5.85 (1H, d, H-

. Jy-.2- = 2.2 Hz), 7.31, 8.29 (1H each, d. H-5, H-6, J =

.6 Hz,).
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Hp NMR (D,0) 18.01

and 18.05 ppm (AB system J,; = 10.8 Hz). IH NMR (D,0) §
1.97 (3H, s, NAc), 2.18 (2H, t, PCH;P, Jp oy = 19.8 Hz),
3.38 (2H, t, CH,N, J = 5.4 Hz), 3.95 (2H, m, CE,OP), 4.10 -
4.36 (SH, m, H2',3',4°,5',5"), 5.96 (1H, d, H1’, Jy. ;. =

3.6 Hz), 6.10 (1H, 4. H6, Js ¢ = 7.6 Hz)., 8.00 (1H, 4, H5, 40
Js ¢ = 7.6 Hz).
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'E MMR (D,0), § 1.40 (s, 3H, iPr), 1.63 (s, 3H,
iPr), 2.21 (t, 2H, P-CH,-P, Jpy = 19.8 Hz), 2.32 (s, 3H,
CH;), 2.39 (s, 3H, CH;}, 3.89-4.06 {m, 3H, H4", H5",H5"),
4.13-4.2¢ {(m, 2H. H3".H5' HS5'), 4.30- ¢.38 (m, 1H, H2"),
4.42 {4, 1H, H1", Jy.,. = 13.9 Hz), 4.57 {(m, 1H, H4'), 4.97
(dd, “H, H1", §y. ;. = 13.9 Hz, J;.,. = 21 .4 Hz), 5.11-5.18
(m, 2%, H2' ,H3'}, 5.83 (&, 1H, H31', Jy. ,. = 2.9 Hz), 7.55,
7.81 (two 14 sirglets, flavin), 7.86, 3.28 (two 1H
singlets. H2, HB adenine)}, *'? NMR (D,0) 3 18.11, 18.63, AB

system, Jp‘:_,

1-.7 Hz).
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31 MR (D,0j  18.17 and 18.77 (AB system, Jy = 13.7 )

1E NMR (D,0) d 2.30 (2H, t, PCH,P, J,.CH, = 19.9 Hy) 3 35

(3H. s, CHy). 2.41 (34, s, CHy), 3.80 - 5.00 (12, m

ribitol and ribose protons), 5.81 (1H, d, H1’ J 5.1

r ’ N 1"21 = -
wo 1H singlets, flavin ring), 7
.39 {two 1= singlets, H2, HE) .

Hz}, 7.36 and 7.57 (¢t
.82 and

[a%]
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'H NMR (CD,0D) 8: 0.89 (t, 6H,

3 -5 : .
Jy=5-.6Hz, CH,-palmitoyl), 1.28 {m, 7SH, CH,-palmitoyl, CH, -

Criethylammonium), 1.34 and 1.55 (s, 3H each, CH;-

isopropvlidene}, 1.5 (m, 4H, €H,CH,C00-), 2,15 (t, 2H,

27 ,4=19.8Hz, PCH,P), 2.17 (s, 3H, acetyl). 2.28 and 2.30 (t,

L

2H each, 27,=7.3 and 7.6Hz, CH,C00), 3.18 (q, 12H, 33,=7-3

CH;N), ¢.07 (m, 2H, CH,-3 glycerol), 4.1S {m, 3H, H-5<, =-

5", C&;-1 glycercl), 4.48 (m, ZH, H-4', CH,~1 glycerol),

.89 (dd, 1H, %J;=2.5 and 6.1, H-3"), 5.01 (&d, 1H, JI,=2.5

and 5.1Hz, E-2'}), 5.24 (m, 1H, CH-2 glycerol), 6.01 {d, 1H,
2.7Hz, A-17}), 7.45 (4, 1H, *J,4=7.5Hz, E-5), B.41 (d,1H,

*5,=7-5Hz, H-6). P MR (CD,0D) 8: 15.56 and 16.58, aB

system, Jpp=3.5Hz.
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14
NMF. (CDC1l,) & 1.35 (s, 3H, iPr), 1.63 (s, 3H, iPr), 1.80-

30

1.86 (m, 2H, H3*), 1.94-1.97 (m, 2H, H2"), 2.03 (s, 3z,
OaC), 3.76 {dd, lH, HS', J-‘.',S' = 2.0 HZ, JS',S“ = 13.C HZ},
3.96 {dq, lH ES", J4. g = 0.6 Hz}, 4.]:2 (p=eudo t, 24,
H4", Jy-4- = 6.2 Hz), 4.52-4.53 {m, 1H, H4'), 4.63 (pseudo
€. 2H. H1", Jy. 5. = 5.2 Hz), 5.10 (dd, 1H, H3', J;. 5. = 5.9
Hz; J:. 4. = 0.98 Hz), 5.18 (pseodo t, 1H, H2Z'), 5.88 (4,
1H, Hi', J;. ;. = 4.9 Hz), 7.95, 8.48 { two 14 singlets, Hz, 20

HS) I
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1 . .
HNMR (CDCLy) B 1.35 (s, 1H, iPr), 1.62 (s, 1H, ier)
1.85-1.70 (m, 2H, B3"), 1.80-1.85 (m, 2H, H2"), 2.02 (s

3H. OAc}, 3.77 {d, 1H, HS', Jy. 5. = 12.6 Hz), 2.94 ( ad
1,

’

HS", J4u15-. = 1.7'HZ), 4.07 (pseudo t, 4H, Hlnrqu)’ 4.49

(d, 1H H4'), 5.05-5.10 (m. ZH, Hz',3"), 5.86 (4, 1H, H1'
Jdy-,2» = 4.2 Hz), 7.906, 7.99 (two 1H singlets, HZ, H8).

0000000000000 00000000D0000D0O00DO00DO0OOoOoO0oDOoOoDaO 10
gbooboooooboupbO0obOobobOoboooboboboboboooboobobobaa

ooobooooooobOoooooboooooooboooobobooboooooDoao
17 NMR

(CDClj' 8 1.37 (5, 34, iPr), 1.50 (S, 3iH, iPr)‘ 1.68-1.71

{w, 2H. H3"), 1.83-1.88 (m, 2H, H2"), 2.0Z (s, 3H, Oac),
2.82 (s, 3H, Ms}, 4.06-4.11 (m, 4E, H1*, H4"), 4,39-4_41
(m, 24, H5", H5"), 4.47-4.4% (m, 1H, H4'}, S.07 (DD, 1H,
H3", Jp. 3. = 6.4 Hz, Jy. 4. = 3.5 Hz), 5.32 (&, 1%, H2*, 20

Jye,2r = 2.2 Hz), 6.07 (d, 1H, H1'), 7.86, 7.98 (two 1H

singlets, HZ, HB).
oooooOooOOoO0OO0oO0oOoooooooOoOOOOO0oO0OOoOoooooooan
*H MMR (CDCl,) § 1.38 (s,

3H, iPr), 1.61 (s, 3H, iPr), 1.84-1.86 {(m, 2H, H3~), 1.94-
1.99 (m, 2H, H2"), 2.03 (s, 3H, Oac), 2.89 (s, 3H. Ms},

4.12 (t, 2H, H4"), 4.39 {4, 1H, HS5", Js. ¢« = 10.8 Hz), 4.47

(d, 1E, H5°), 4.48-4.50 (m, 14, H4'), 4.61 (c, 2H, H1*), %0

£.135 {dd, lH, HB'; Jzt'jv = 6-4 HZ. J3|'4- = 3.2 HZ), 5.43

(dd, 18, H2', Jy. ,. = 2.2 Hz), 6.15 (d, 1H, HL'), 8.00

£.51 (two 1H singlats, H2, H3).
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'H NMR (D,0) § 1.21 (t, 18H,
Et3N}, 1.37 (s, 3H, iPr), 1.58 (s, 3H, iPr), 1.9° (s, 3H,
OAc), 2.05 (t, 2H, P-CHy-P, Jp 4 = 18.2 Hz), 2.1l (q, 128,
Zt3N),  (£.02-4.06 {m, 6H, HL1“,H4', HS5',5"), £.55-4.57 (m,
1E, H4'), 5.16 (dd, 1H, H3', Jy. 5 = 6.1 Hz, Jqy. 4 = 2.0
Hz), 5.32 (dd, 1H, ¥2’, J,.,. = 3.1 Hz), 6.14 (d, 1H, H1’),

B.2%, B.35 (two 1lH singlets, H2, HB).

gooboooobooggobooooooo0oooobooooobooOooboobooOoo
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4 NMR (D,0)
6 1.2¢ (m, 1BH. Et,N), 1.45 (s, 3H, iPr}, 1.48-1.60 (m, 2H,

H2"}, 1.5% (s, 3H, iPr}, 3.05-3.2 {(m, 12H, EtyN}, 3.38-3.55
(m, H4"), 3.85-3.95 (m, 3H, H1*, H5’), 4,42-4.52 (m, 1H,

H57), 4.71-4.82 (m, 1H, H4'), 5.18 (d, 1H, H3', Jy 5. = 5.8
Hz}, 5.78 (4, 1H, H2’), §.20 (s, 1H, H1'), B.19, B8.35 (two

11 singlets, H2, H8), *'P MR (D,0) 5 16.84 (s), 18.08 (s).
0000000000000 00D00DO000D0O0O00D0DO00O0DOoO0OO0OoDoDOoOoooao
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“H NMR (D,0) 8 1.19 (t,
184, EtyN), 1.28 (s, 3H, iPpr), 1.61 (s, 3H, iPr), 1.75-1.89
(m ’ 4Hr HZ": HB"} ¥ 1-97 (S, BH.‘ OAC) i 2 .03 {t, 2H, P_CHz"
P, Jp gy = 18.9 Hz), 3.09 (q, 12H, Et,N), 4.02-4.10 (m, 4H,
H1", H4~"), 4.41-4.46 (m, 2H, H5', HS5"), 4.55-4,58 (m 1H,
H4'), 5.16 (44, 1H, H3-, J2”3. = 6.0 Hz, J3“4. = 2.0 Hz).
5.33 (éd, 1H, H2', Jy. . = 3.2 Hz), 6.16 (d,1H, H1‘'), 8.31,

8.51 {(-wo :H singlets, H2, HB).
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H NMR (D,0) § 1.16-1.25
(m, 15H, EtyN). 1.29 (s, 3H, iPrj, 1.53-1.61 (m, 2H, K3},

1.64 (s, 3H, iPr), 1.70-1.77 {(m, 24, H2*), 2.16 (P-CH,-=
Jep,x = 19.2 Hz13.00-3.23 (g, 12H, Et,N), 3.81-3.95 (m, 4H

H1”", H4"), 4.04-4.25 (m, 34, H4',HS5', H5*}, 5.14-5.24 (m

ZH: H2'1H3')r 6.27 (d. lH, Hl‘, “—'1'.2' = 3_4 Hz)' 8-18 8 55

(two 1H singlets, H2, H8). 3!P NMR, 17.62 (d), 1B.02 (d)
Jp,p = 10.3 Hz.

’
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") 1.37 and 1.61 (s, 3E BA, 470500, 1.63 (m,

H, CH5' (MPAlc)]. 1.67 (s, 38, Ciy), 1.93 (s

18]

3H, CHy),

1.95 [m, 2H, cH,4* (MPAlc)), 2.C7 (L, 2H, P-CH,-P, J = 19.9

Hz), 3.0% [d4, iH, CH,1‘ (MPAlc!), 3.16 (q, 12 H, Et;N),

3.60 (s, 3H, OCHy), 3.79 (q, 2H, 6'CH, (MPAlc), Jyp = 6.3

F2. Jpw = 6.3 E2)], 4.05 m, 24, H5',5° (ado)), 4.52 (m

i, H¢' (ado)}, 4.94, [d4dd4, 1H, CH1’ (MPAlc), J =

B . = 6.0 Hz, J
= 6.5 Hz]. 5.13 (s, 24, CH3 (MPAlc)), 5.15 [dd, 1w "3’

12 7 = 6
[Ado), Jy. 4. = 1.7 Hz, J 2,3+ = 6.0 Hz], £.20 [dd, 1u

s

HZ' (Ado]), J,..,. = 3.0 Hz), 5.00 (d, 1H, H1° (Ado)]. 8.03

RUre.29 | Zoo1H-H1E H2, H8 (Ado)); P mvm (D,0) AB

VAT AL LT.70 RyF 18.02 (J = 11.4 Hz) .
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'H NMR (D,0) d 1.64 (m, 2H, CH,5°
(MPAlci], 1.73 {s, 3H, CHy), 2.01 [m, 2H, CH,4' (MPAlc)],
2.07 (s, 3H, CHy), 2.18 (t, 2H, P-CH,-2, J = 20. 0 Hz),
3.21 (d, 2H, CH;1' (MPAlc), J = 6.9 Hz], 3.68 (s. 3H,
OCH3}, 3.85 (g, 2H, CH,6' (MPAlc), J = 6.3 Hz], 4.19 [m,

2H, H5',5* (Ado)], 4.33 [m, 1H, H4'(ado)], 4.51 [ 44, 1H,
B3 (ado), Jy. 4 = 4.2 Hz, J 5.5 = 5.1 Hz}, 4.67 [&d. 1H,

H2' (Ado), J,. ;. = 5.2 Hzl, 4.93 [m, 1H, CH2’ (MPAlc)], 5.26
{s, 2H, CH,3 (MPAlc)l, 5.99 (4, 1H, HL’ (Ado)], 8.13 RX
8.49 i Z>®M 1 H-®WH, H2 KU H8); P NMR (D,0} AB ¥ F LA

7.65, 18.35 (J = 11.5 Hz).
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