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1. Synthesis of m°preQ (trifluoroacetate salt) (2)

N i N 0~
! . ! QCH, 1. BSAin DMF, W OCH;
) SN o NaOCHj; / &N rt., 3h _ %
LA TR g AW
N~ NN CH3OH N~ N7 SN, 2. DMT-Clin pyridine, N A
H N 110°C, 24 h H 2 40°c,18h N" N
a 1 Q, ¢
0
| O—
4
1. DIBAL-H H 1. NH,OH-HCI CF5c00°
CH,Cl, © OCH, NHyCHyoH 2N OCHg 3CO9
-78°C,3h SN rt,2h N CF3COOH HsN OCH,3
el WY LA Y
2. K*Na'tartrate N">N“>NDMT 2 Raney-Ni NT>NSNDMT  CHoClp 7
biphasic DMT H THF, 1h DMT H rt., 45 min N N/)\NH
rt,15h 81% 75% H 2
82%
° 5 6 2

Supporting Scheme 1. Synthetic overview for the trifluoroacetate salt of m®preQ; 2.

All synthetic procedures for the transformations shown in Supporting Scheme 1 are described in the
main text.
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1.1. NMR spectra of compounds 1, 4,5, 6, and 2

'H-NMR (300 MHz, DMSO-ds) of compound 1:
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13C-NMR (75 MHz, CDCl3) of compound 1:
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'H-13C HSQC NMR (300 MHz, DMSO-ds) of compound 1:
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'H-NMR (300 MHz, CDCls) of compound 4:
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'H-NMR (400 MHz, CDCls) of compound 5:
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13C-NMR (101 MHz, CDCls) of compound 5
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'H-NMR (400 MHz, CDCls) of compound 6:
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13C-NMR (101 MHz, CDCls) of compound 6

08L6'8¢

VYSEV'ES
£692'6§
0OLE'SS

8982701
c86¥vL
G8€E8'9L
oS LL
€LY LL

£81£°66

2009°ZLL
ZLLLZLL
€L68'GLL
L66E°LZI
8¥91'921
86.L°9Z1
SLee LTl
666€° L2}
L0Z'62}
6LL6'6T)
ZL8E'0EL
9zIv'LEL
Z698°'SEL
0LEO'GEL
STE9'EYl
066L°971

8€98'S51
€612 LS
8628'LG1
8LEE'8G]
6ECETIL

floao

(1)00°H |

. (9)09°H
(JILWN@)OO'H ————

(1Lwa)ivo
[CTT O DL 7 M—

OMe

HoN

=
=
o
I
=4

DMTY

]

(2)2 10 (g)0 —

E

(2)o 10 (g)o —%

——3

(2)o —

HC(aromatic, DMTr)
\

(¥)o

- (9)o —

(8)0 —%

[ppm]

100
S7

T
150



'H-NMR (400 MHz, DMSO-d;) of compound 2:
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13C-NMR (101 MHz, DMSO-ds) of compound 2
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'H-13C HSQC NMR (300 MHz, DMSO-ds) of compound 2:
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2. Synthesis of e®preQ (trifluoroacetate salt) (2a)

i N N o
A\ oc W OEt 1. BSA in CH,Cl, W OEt
Na H3
/ | \)N\ e} / | \)N\ r.t.,1.5h - / | \N O
z CH30H z N
H N u 12030(1 24 h H N™ 'NHz 2. DMT-CI in pyridine, )\ O
95% 40°C, 20 h

NN
o) "
o /
3 1a 79% O O
(0]
| O—
4a

S
— 1. NH,OHHCI
1.DIBAL-H o H o NHROHHCL OFt CF4C00
CH,Cl, (tooh H N® OEt
-78- C, 3h, % | ~N o / | \)N\ CF3;COOH 3
N N
. N N/)\NDMT 2. Raney-Ni N >N >NDMT  CHACl _ 4 | N
2. K*Na*tartrate DMT H THF, 4 h DMT H rt., 15 min N /)\
biphasic 78% 41% H N™ NH
rt, 1h 5a 6a 2a

96%

Supporting Scheme 2. Synthetic overview of the trifluoroacetate salt of e®preQ; 2a.

2.1. O°-Ethyl preQq (1a)

N N

W cl W OEt
NaOEt X

J | SN O e J | N

AL )H< con Ao

H H 120 °C, 24 h
95%
3 1a
C12H12CIN5O CgHgN5O
277.71 203.21

Sodium (2.22 mmol, 51 mg) was dissolved in ethanol (4.0 ml) and compound 3 (0.77 mmol, 213 mg)
was added shortly after. The reaction mixture was stirred in a pressure tube for 24 h at 120 °C, was
cooled to room temperature and was neutralized by the addition of acetic acid. Solvent was removed
in vacuo and the powdery residue was adsorbed on silica. Flash chromatography (100% EtOAc)
afforded compound 1a (148 mg, 95%) as a slightly yellow powder. TLC: 8% methanol in
dichloromethane; R¢ 0.40

IH-NMR (DMSO-ds, 400 MHz): & 1.35 (t, 3 H, *Juw = 7.07 Hz, HsC); 4.44 (q, 2H, *Ju = 7.06 Hz, H,CO(6));
6.40 (bs, 2H, HN(2)); 7.79 (d, 1H, 3wy = 1.50 Hz, C(8)); 12.04 (bs, 1H, HN(9)) ppm.

BC-NMR (DMSO-ds, 101 MHz): & 14.38 CH3; 61.39 CH,; 82.47 C (5) / C (7) / CN, 95.39 C(5) / C(7) /
CN(nitrile); 116.03 C(5) / C (7) / CN; 130.16 C(8); 154.88 C(2); 160.73 C(4), 162.38 C(6) ppm.

ESI-MS (m/z): [M+H]" calculated 204.0880; found: 204.0879.
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2.2. N?,9-Bis(4,4'-dimethoxytrityl)-O°-ethyl preQ (4a)

N . . N
ii) DMTr-CI
am am
N A in pyridine, 40 °C, 20 h A _omrr
N~ “NH, . N >N "N
H 79% DMTY H
1a 4a
CoHgNsO Cs51H4sNs05
203.21 807.95

Compound 1a (128 mg, 0.63 mmol) was dissolved in dichloromethane (2.1 mL) and N,O-
bis(trimethylsilyl)acetamide (0.32 mL, 1.32 mmol) was added. The suspension turned into a clear
solution within a couple of minutes and was stirred for another one and a half hour at ambient
temperature. The reaction mixture was concentrated, dissolved in pyridine (1.5 mL), and treated with
dry 4,4'-dimethoxytrityl chloride (1.45 mmol, 491 mg) in two portions over a period of 30 minutes at
40 °C. After 20 h at 40 °C the reaction mixture was poured into 5% sodium bicarbonate solution and
the aqueous layer was extracted three times with ethyl acetate. The combined organic layers were
washed with brine, dried over sodium sulfate and concentrated. The oily residue was coevaporated
twice with toluene and was purified via column chromatography on silica gel (10-30% ethyl acetate,
1% triethylamine in cyclohexane) to yield 403 mg of compound 4a (79%) as a white foam. TLC: 30%
ethyl acetate in cyclohexane; Rf 0.55

'H-NMR (CDCls, 400 MHz): & 1.05 (t, 3H, 3Juu = 7.13 Hz, H3C); 3.73-3.80 (m, 2H, H,CO(6)); 3.77 & 3.80
(s, 12H HsCO(DMT)); 5.51 (bs, 1H, HN(2)); 6.68-6.70 & 6.77-6.79 & 6.97-7.16 & 7.25-7.29 (m, 26H,
HC(aromatic, DMTr)), 7.15 (s, 1H, HC(8)) ppm.

13C-NMR (CDCls, 101 MHz): & 14.41 CHs, 55.29 & 55.39 CHs;0(DMTr), 62.34 CH,O(6); 70.34, 76.04 C
(aromatic, DMTr), 83.19 CN(nitrile), 99.21 C(5) / C(7); 112.77 &113.08 (aromatic, DMTr), 115.78 C(5) /
C(7); 126.39 & 127.39 & 127.49 & 127.73 & 129.02 & 129.84 & 130.22 & 131.39 (aromatic, DMTr),
133.05 C(8), 134.36 & 138.54 & 142.20 (aromatic, DMTr), 146.29 C(2); 154.78 C(4), 158.00 & 158.47 &
158.80 (aromatic, DMTr), 162.21 C(6) ppm.

ESI-MS (m/z): [M+H]" calculated 808.3493; found: 808.3475.

2.3. 7-Formyl-N?,9-bis(4,4'-dimethoxytrityl)-O°-ethyl-7-deazaguanine (5a)

N
W\ OEt o OEt
Vi | SN DIBAL-H ) | SN
N A - A
; N NHDMTr in CH,Cl, /N N NHDMTr
DMTr 78°C,3h DMTr
4a 96% 5a
C51H45N505 C51 H46N406
807.95 810.95

Compound 4a (395 mg, 0.49 mmol) was dissolved in dichloromethane (3.1 mL) and the solution was

cooled to —78 °C. Diisobutylaluminium hydride (0.62 mL, 1 M in CH,Cl;, 0.63 mmol) was added

dropwise over 30 minutes and stirring was continued for another three hours at —78 °C. The reaction

was quenched by the addition of ethyl acetate (2.0 mL) and was subsequently allowed to warm to
S11



ambient temperature. Half-saturated potassium sodium tartrate solution (2.0 mL) was added and the
reaction mixture was stirred vigorously for one hour until satisfactory phase separation was achieved.
The phases were separated and the aqueous layer was washed three times with ethyl acetate. The
combined organic extracts were washed with brine, dried over sodium sulfate and purified via column
chromatography on silica gel (10—-30% ethyl acetate, 1% triethylamine in cyclohexane) to give 379 mg
of compound 5a as a white foam (96%). TLC: 30% ethyl acetate in cyclohexane, R¢ 0.50.

'H-NMR (CDCls, 400 MHz): 6 1.06 (t, 3H, 3)un = 7.08 Hz, HsC), 3.72-3.77 (m, 2H, H,CO(6)), 3.77 & 3.79
(s, 12H, HsCO(DMTTr)); 5.48 (bs, 1H, NH(2)); 6.68-6.71 & 6.76-6.79 & 6.99-7.15 & 7.25-7.26 (m, 26H,
HC(aromatic, DMTr), 7.50 (s, 1H, HC(8)); 10.01 (s, 1H, CHO) ppm.

BC-NMR (CDCls, 101 MHz): & 14.56 CHs, 55.28 & 55.35 CH30(DMTr); 62.17 CH,0(6), 70.32 & 75.96
C(aromatic, DMTr), 98.35 C(5) / C(7), 112.73 & 113.05 C(aromatic, DMTr), 115.54 C(5) / C(7); 126.34 &
127.25 & 127.45 & 127.67 & 129.05 & 129.86 & 130.24 C(aromatic, DMTr), 130.60 C(8); 131.44 &
134.51 & 138.67 & 142.34 C(aromatic, DMTr), 146.41 C(2); 156.28 C(4), 157.93 & 157.96 & 158.71
C(aromatic, DMTr), 162.93 C(6), 186.18 CHO ppm.

HR-ESI-MS (m/z): [M+H]" calculated 811.3490; found: 811.3477

2.4. 7-Aminomethyl-N?,9-bis(4,4'-dimethoxytrityl)-O°-ethyl-7-deazaguanine (6a)

i) NH3
O OEt NHon HCI H2N OEt
ii) Raney-Nickel
S " (X
~ —
N7 N7 “NHDMTr in MeOH, 4h, rt N7 N7 “NHDMTr
DMTY 78% DMTr
5a 6a
Cs1H4eN4O0g Cs51H49N505
810.95 811.98

Hydroxylamine hydrochloride (0.70 mmol, 48 mg) was added to a suspension of compound 5a (470
mg, 0.58 mmol) in 7 M methanolic ammonia (13.9 mL). The solution was stirred at room temperature
for two hours and became colorless. Tetrahydrofuran (9.2 mL) and Raney Nickel (approximately 500
mg) were added and the reaction mixture was stirred under H, atmosphere (1 atm, balloon). Additional
Raney nickel (approx. 500 mg) was added after three hours. The reaction was deemed complete after
4 h and was then filtered over a pad of Celite. The reaction mixture was concentrated and subjected
to column chromatography on silica gel (0-2% MeOH in CH,Cl, + 1% Et3N) to give 367 mg of compound
6a (78%) as a white foam. TLC (6% MeOH in CH,Cl,+ 1% EtsN), R¢ 0.53.

'H-NMR (CDCls, 400 MHz): & 1.03 (t, 3H 3Juy = 7.13 Hz, HsC), 1.56 (bs, 2H, H2N(2)), 3.67 (s, 2H, H.CC(7));
3.72 (q, 2H, 3Jun = 7.24 Hz, H,CO(6)), 3.76 & 3.79 (s, 12H, HsCO(DMTT)); 5.40 (bs, 1H, HN(2)), 6.42 (s,
1H, CH(8)), 6.67-6.70 & 6.71-6.77 & 7.01-7.16 & 7.21-7.23 (m, 26H, HC(aromatic, DMTr) ppm.

B3C-NMR (CDCls, 101 MHz): 6 14.72 CHs; 39.07 CH,C(7); 55.29 & 55.32 CH;O(DMTr), 61.48 CH,0(6);
70.19 & 74.46 C(aromatic, DMTr), 99.44 C(5) / C(7); 112.65 & 112.70 C(aromatic, DMTr), 116.31 C(5) /
C(7),121.21C(8),126.14 & 126.76 & 127.36 & 127.39 & 129.17 & 130.01 & 130.35 & 131.46 & 135.94
& 139.11 & 143.70 C(aromatic, DMTr), 146.83 C(2), 155.91 C(4), 157.28 & 157.83 & 158.33 C(aromatic,
DMTr), 162.15 C(6) ppm.

HR-ESI-MS (m/z): [M+H]" calculated 812.3806; found: 812.3785.
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2.5. O°-Ethyl preQ (trifluoroacetate salt) (2a)

)
CF5C00
©)
H,N OEt TFA HsN OEt
7 | N ; . / SN
in CH,Cl,, 45 min, rt |
~ ~
N NJ\NHDMTr 41% N N)\NHz
DMTr
6a 2a
Cs1H49N505 C10H12F3N503
811.98 321.26

A solution of compound 6a (105 mg, 0.13 mmol) in dichloromethane (1.0 ml) was treated with a
mixture of trifluoroacetic acid (52 pl) and water (9 ul). The reaction was quenched by the addition of
methanol (1.0 ml) after 15 min. Solvent was evaporated and the orange oil was coevaporated trice
with methanol and dichloromethane respectively. The orange oil was further dried 2 h under high
vacuum. The residue was then dissolved in dichloromethane and was left standing at ambient
temperature overnight whereas the crude product precipitates as a white powder. The precipitate was
collected by centrifugation and was purified by reversed phase chromatography (Lichoprep 0-20% ACN
in water) to give 17 mg of compound 2a as a white powder (41%). TLC (15% methanol in
dichloromethane + 1% triethylamine), R¢ 0.27.

'H-NMR (DMSO-ds, 700 MHz): & 1.37 (t, 3H, 3Juu = 7.07 Hz, CHs); 4.06 (q, 2H, Jun = 5.51 Hz, CH,C(7));
4.41 (g, 2H, *Jun = 7.05 Hz, CH,0(6)); 6.17 (bs, 2H, HaN(2)), 6.92 (d, 1H, )y = 2.22 Hz, HC(8)); 7.92 (bs
s, 3H, NHs%); 11.17 (bs, 1H, HN(9)) ppm.

3C-NMR (DMSO-ds, 176 MHz): & 14.44 CHs, 35.16 CH,CC(7); 61.10 CH,0(6), 95.83 C(5) / C(7); 106.51
C(5) / C(7), 117.14 (CFsCOO’, q, e = 299.84 Hz); 119.10 C (8); 154.82 C (2); 157.81 (CF;€00, q, Hcr =
31.23 Hz); 159.76 C(4), 162.97 C(6) ppm.

ESI-MS: [M+H]" calculated: 208.1193, found: 208.1191; [M+H-NHs]" calculated 191.0927; found:
191.0926.
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2.6. NMR spectra of compounds 14, 4a, 53, 6a, and 2a

'H-NMR (400 MHz, DMSO-ds) of compound 1a:
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'H-3C HSQC NMR (400 MHz, DMSO-ds) of compound 1a:
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'H-NMR (400 MHz, CDCls) of compound 4a:

£820°)
090’}
LE90°L

S8evl
6LPS°L

vrrLe
£99.L°¢
¥86L°€

6862°S
#505°S

OH —
4
—
(9)00°H (LNQ)ODH ]
Z
WNAN
=
z= w
= 0°HO )
(E)NH — =
(LLING ‘onewoIe)OH 3
TR R A

——

SZ6Z'YL

0000°L

€L’y
ZELL'Y

¥9SZ°LL
06LL'S

[ppm]

13C-NMR (101 MHz, CDCls) of compound 4a:

145443
§585°81 —

0zso'Le
S890°LE

2262°6S
658E°6S
1629°8S —

eryee9

L6EE°0L

9LE0°9L -
L6veLL

9v6L'€8 —

yriZ'e6

CLIALZLL
68L0°€LL -
€¥8L'GLL —

0262921 |
0G8€°22 -
668" L2}
SLEL LTI

8910°62) -
08€8'6Z1
ISLZ0EL |
z98C'LEL |
VSPO'EEL 4.
609E PEL
vEVG 8L |,
5961°Zh1 -

1682°9%1

e

SEBLVGL —
8.166°LS5)
6997°8G1
chog'8st
orLezol

£10ao

(1LWa)OHI

HO

W]

(9)0°H9

(1Lna) *vo
(1Lna) “ivo

=z

(8lnu)ND

(Doilgo

it L«L.mmmmm

-

//LNHDMT!'

=z

B¢
Az

(1Ln@ ‘onewose) 9 —

Et
N

DMTY

(Dor@)o

(8)a

H

[ppm]

20

40

60

80

100

120

140

160

516



'H-NMR (400 MHz, CDCls) of compound 5a
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'H-NMR (400 MHz, CDCls) of compound 6a:
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'H-NMR (DMSO-ds, 700 MHz) of compound 2a:
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'H-*C HSQC NMR (400 MHz, DMSO-ds) of compound 2a:
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3. Synthesis of 0°-benzyl preQ; (trifluoroacetate salt) (2b)

1. BSA in DMF,
r.t., 3h

N 2. DMT-Cl in pyridine,
140°C, 48 h HooNONM 40°C, 18 h

73% 98%

A [0
Sasey
/
1b
0
| O—
4b

2"
w
/
@ | @
3| 3
oo
ST | 2
(V]
x_—=
o
>
3
S——
,—0
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©
_ 1. NH3 NH,OH

1. DIBAL-H oM on NH | oﬁo HoN OBn GF4GO0

CH,Cl, A 2?1 H3N OBn
_-78°C.3h . /N r )\ CF3COOH 3

. T
N N)\NDMT 2. Raney-Ni NDMT  CH:Cly 77 N

2.K*Na'tartrate  DMT THF, 1h DMT r.t., 45 min N =

biphasic 73% 74% H NN

rt.1.5h 5b 6b 2b

89%

Supporting Scheme 3. Synthetic overview of the trifluoroacetate salt of bn°preQ; 2b.

3.1. 0°-Benzyl preQy (1b)

N N
/1 N / |\N
N )\ J\’< in BnOH, 140 °C. 48 h N /)\
H

N NH
H 73% 2
1b
C12H120|N50 C14H11N50
277.71 265.28

Sodium (300 mg, 1.14 mmol) was dissolved in 5.5 mL benzyl alcohol at ambient temperature. To this
solution compound 3 (300 mg, 1.08 mmol) was added and the mixture was heated to 140 °C for 48 h.
Afterwards, the benzyl alcohol was distilled off and the remaining solid was suspended in methanol
and dry-loaded onto silica gel. Flash column chromatography (1-5% methanol in dichloromethane)
provided 210 mg of compound 1b (73%) as a white solid. TLC: 8% methanol in dichloromethane, R¢0.5.

'H-NMR (DMSO-ds, 300 MHz): & 12.1 (bs, 1H, HN(9)), 7.83 (d, 1H, Ju:= 1.9 Hz, HC(8)), 7.56-7.47 (m, 2H,
HC(aromatic, benzyl)), 7.44-7.29 (m, 3H, HC(aromatic, benzyl)), 6.50 (bs, 2H, H,N(2)), 5.52 (s, 1H,
H,C(benzyl)) ppm.

3C-NMR (DMSO-ds, 75 MHz): 6 162.1 & 160.7 C(2) & C(6), 155.1 C(4), 136.7 C(aromatic, benzyl), 130.7
C(8), 128.4 C(aromatic, benzyl), 127.7 C(aromatic, benzyl), 127.4 C(aromatic, benzyl), 116.0 & 95.5 C(7)
& C(nitrile), 82.4 C(5), 66.5 CH,(benzyl) ppm.

ESI-MS: [M+H]" found 266.1032; [M+H]" calculated 266.1036.

521



3.2. N?,9-Bis-(4,4'-dimethoxytrityl)-0°-benzyl preQ, (4b)

N i) BSA N
W 0/\© in CH,Cly W o’\©
SN i) DMTr-ClI Y SN
B LA
N N/ NH, in pyridine, 22 h, 40 °C '[\J N NHDMTr
H 98% DMTF
1b 4b
C14H14NsO CsgHa7N5O5
265.28 870.02

Compound 1b (40.0 mg, 151 upmol) was suspended in dichloromethane (500 pL). N,O-
bis(trimethylsilyl)-acetamide (80 pL, 320 umol) was slowly added. After a few minutes a homogenous
solution was obtained and the mixture was stirred for another one and a half hour at room
temperature. The volatiles were removed in vacuo and the residue was dissolved in pyridine (600 puL).
4,4'-dimethoxytrityl chloride (118 mg, 247 pumol) was added and the solution was stirred for 20 h at 40
°C. Aqueous sodium bicarbonate solution (5%, 10 mL) was added and the mixture was extracted three
times with ethyl acetate. After drying over magnesium sulfate the crude mixture was purified by flash
column chromatography on silica gel (20% ethyl acetate in cyclohexane) to give 129 mg of compound
4b (98%) as a white foam. TLC: 30% ethyl acetate in cyclohexane, R¢0.60.

'H-NMR (CDCls, 400 MHz): 6 7.33-7.25 & 7.23-7.13 & 7.11-7.06 & 7.06-6.99 & 6.93-6.79 & 6.73-6.69
(m, 32H, HC(aromatic, DMTr) & HC(aromatic, benzyl) & HC(8)), 5.57(s, 1H, HN(2)), 4.76 (s, 2H,
H,C(benzyl)), 3.81 & 3.77 (s, 12H, H3CO(DMTr)) ppm.

13C-NMR (CDCls, 101 MHz): § 161.8 C(6), 158.8 & 158.3 & 158.0 & 154.9 C(aromatic, DMTr & benzyl),
146.2 C(2), 142.1 C(aromatic, DMTr & benzyl), 138.4 C(4), 136.7 & 134.3 C(aromatic, DMTr & benzyl),
133.2C(8),131.4 & 130.2 & 129.8 & 129.3 & 129.0& 128.4 & 127.8 & 127.6 & 127.4 & 127.2 & 126.5
C(aromatic, DMTr & benzyl), 115.7 C(5) or C(7) or CN(nitrile), 113.1 & 112.8 C(aromatic, DMTr &
benzyl), 99.3 & 83.3 C(5) or C(7) or CN(nitrile), 76.1 & 70.4 CAr;(DMTr), 67.4 CHy(benzyl), 55.4 & 55.3
CH;O(DMTY) ppm.

ESI-MS: [M+H]* found 870.3630; [M+H]" calculated 870.3650.

3.3. 7-Formyl-N?,9-bis(4,4'-dimethoxytrityl) O°-benzyl-7-deazaguanine (5b)

N
I\ ) O= 0
N DIBAL-H
N SN

7 - 7

P .
N N)\NHDMTr in CH,Cl, N N//kNHDMTr

DMTY 25h,-78°C DMTY
89%

4b 5b
CsH47N505 Cs6HagN4Og
870.02 873.02

Compound 4b (100 mg, 115 pmol) was dissolved in dichloromethane (750 pL) and cooled to —78 °C.
After addition of diisobutylaluminium hydride (150 pL, 1.0 M solution in dichloromethane) the mixture
was stirred for two hours at this temperature. The reaction was quenched upon the addition of ethyl
acetate (2 mL) and allowed to warm to room temperature. Half-saturated aqueous sodium potassium
tartrate solution (2 mL) was added and vigorously stirred for two hours. The aqueous and organic
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phase were separated and the aqueous phase was extracted twice with ethyl acetate. The combined
organic phases were dried over magnesium sulfate and purified by flash column chromatography on
silica gel (20% ethyl acetate in cyclohexane) to give 90 mg of compound 5b (89%) as a white foam. TLC:
30% ethyl acetate in cyclohexane, R¢0.53

'H-NMR (CDCls, 400 MHz): 6 10.00 (s, 1H, CHO), 7.52 (s, 1H, HC(8)), 7.34-7.24 & 7.22-7.13 & 7.12-7.08
& 7.07-7.00 & 7.82-6.77 & 6.73-6.68 (m, 31H, HC(aromatic)), 5.53 (s, 1H, HN(2)), 4.72 (s, 2H,
H,C(benzyl)), 3.80 (s, 6H, H;CO(DMTr)), 3.76 (s, 6H, H3CO(DMTr)) ppm.

13C-NMR (CDCl3, 101 MHz): § 186.0 CHO, 162.6 C(6), 158.8 &158.0 & 157.8 C(aromatic), 156.5 C(4),
146.4 C(2), 142.3 & 138.6 & 136.8 & 134.5 & 131.5 C(aromatic), 130.9 C(8), 130.3 & 130.0 & 129.1 &
128.5&128.0 & 1279 & 127.8 & 127.7 & 127.6 & 127.5 & 127.3 & 126.4 C(aromatic), 115.5 C(7),
113.3 & 113.1 & 112.8 C(aromatic), 98.3 C(5), 76.1 CAr3(DMTr), 70.4 CAr3(DMTr), 67.8 CH,(benzyl),
55.4 & 55.3 CH;0(DMTr) ppm.

ESI-MS: [M+H]" found 873.3624; [M+H]" calculated 873.3647.

3.4. 7-Aminomethyl-N?,9-bis(4,4'-dimethoxytrityl)-O°-benzyl-7-deazaguanine (6b)

i) NH3
O 0 NH,OH HCI HoN 0
ii) Raney-Nickel, Ha
N N
{ ‘ /jl\ in MeOH / THF, 3h, rt 4 ‘ //I\‘l\
N™ "N “NHDMTr 730 N™ >N “NHDMTr
DMTr ° DMTr
5b 6b
Cs6H8N4O6 Cs6H51N505
873.02 874.05

Compound 5b (300 mg, 345 umol) was suspended in 1.5 mL 7 M ammonia in methanol, hydroxylamine
hydrochloride (29 mg, 410 umol) and tetrahydrofuran (0.5 mL) were added and the mixture was stirred
for one and a half hour at room temperature. Damp Raney-Nickel (approximately 100 mg) was added
and hydrogen was bubbled through the solution for half an hour under vigorous stirring. Bubbling was
stopped and the reaction was continued for one hour, after which the mixture was filtered over a
Celite pad and the filtrate was concentrated in vacuo. Purification via silica gel column chromatography
(1-3% methanol in dichloromethane) afforded 218 mg of compound 6b (73%) as a white foam. TLC:
6% methanol in dichloromethane, R{0.46.

'H-NMR (CDCls, 400 MHz): & 7.31-2.1 & 7.19-7.09 & 7.08 — 6.97 & 6.79-6.72 & 6.71-6.64 (31H, m,
HC(aromatic)), 6.45 (s, 1H, HC(8)), 5.43 (s, 1H, HN(2)), 4.69 (s, 2H, H,C(benzyl)), 3.79 & 3.76 (s, 12H,
H3CO(DMTTr), 3.68 (s, 1H, HoCC(7)), 2.62 (bs, 2H, H,N).

3C-NMR (CDCl3, 101 MHz): 6 161.86 C(6), 158.36 & 157.87 & 157.14 C(aromatic, DMTr, benzyl), 156.05
C(4), 146.78 C(2), 143.63 & 138.98 & 137.33 & 135.86 & 131.45 & 130.33 & 130.00 & 129.15 & 128.50
& 127.73 & 127.69 & 127.44 & 127.42 & 126.81 & 126.23 C(aromatic, DMTr, benzyl), 121.57 C(8),
115.93 C(5) / C(7), 112.72 C(aromatic, DMTT, benzyl), 99.34 C(5) / C(7), 74.56 & 70.23 (CAr3(DMTY)),
67.25 H,C(benzyl), 55.32 & 55.27 CH;0(DMTr), 38.95 H,CC(7) ppm.

ESI-MS: [M+H]" found 874.3942; [M+H]" calculated 874.3963.
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3.5. 0°-Benzyl preQ; (trifluoroacetate salt) (2b)

Q
CF4C00
HoN 0 ®
\/\© TFA HsN o@
@ i - - 7 N
/N NZ > NHDMTr in CHQCI2,030 min, rt N N/)\NH
DMTY 74% H 2
6b 2b
Cs6Hs51N505 C16H16F3N503
874.05 383.33

To a solution of compound 6b (197 mg, 225 umol) in dichloromethane (750 plL) were added
trifluoroacetic acid (90 plL, 2.27 mmol) and water (15 pL). After 30 minutes stirring at room
temperature the volatiles were removed in vacuo and the residual oil was coevaporated with methanol
and dichloromethane. After short drying on high vacuum the crude product was made basic by the
addition of triethylamine and purified by flash column chromatography on silica gel (5-15% methanol
in dichloromethane). The pure product was dissolved in a small amount of methanol and
trifluoroacetic acid (20 uL) was added. After evaporation and trituration with dichloromethane 64 mg
of compound 2b (74%) as a beige solid were obtained. TLC: 15% methanol in dichloromethane 1%
triethylamine, R;0.35

'H-NMR (DMSO-d6, 400 MHz): § 11.34 (bs, 1H, HN(9)), 7.98 (bs, 3H, HsN"), 7.54-7.50 (m, 2H, H(arom,
benzyl), 7.44-7.32 (m, 3H, H(arom, benzyl), 6.95 (d, 1H, Juy = 2.2 Hz, HC(8)), 5.48 (s, 2H, H,C(benzyl)),
4.06 (q, 2H, H,C(C7)).

BC-NMR (DMS0-d6, 101 MHz):: 6§ 163.4 C(6), 158.5 (q, Jcr = 34 Hz, CF:C00’), 158.3 C(2), 151.8 C(4),
136.6 & 128.5 & 128.9 & 127.9 C(arom, benzyl), 119.7 C(8), 116.5 (q, Jcr = 296 Hz, CF;CO0’), 107.3 &
96.1 C(5) & C(7), 67.1 H,C(benzyl), 34.9 H,CC(7).

ESI-MS: [M+H]* found 270.1343; [M+H]" calculated 270.1349; [M+H-NHs]* found 253.1079; [M+H-
NHs]* calculated 253.1084.
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3.6. NMR spectra of compounds 1b, 4b, 5b, 6b, and 2b

'H-NMR (300 MHz, DMSO-ds) of compound 1b:
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'H-3C HSQC NMR (300 MHz, DMSO-ds) of compound 1b:
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'H-NMR (400 MHz, CDCl;) of compound 4b
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'H-NMR (400 MHz, CDCls) of compound 5b
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13C-NMR (101 MHz, CDCls) of compound 5b

rove'6e

£28Z°65

01LE'SS -

2S6.L°19
¥Z8e0L
§990°9L
60¥8'9/ -
S8GL°LL 7
VoLV LL

619286

00Z8°Z4L |
0260°ELL -
PLLSSLL -
F A4 4:r48

Pl LZL |
196G LCL
£099°221 wr
6LLL LTl |
L018°2ZL -
218v°8C1 |
1E90°6ZL |
000662} |
LESZ OEL

826°051

1S9V LEL

YOIV YEL |
9BEL'OEL |
9.95°8€1 -
cs0eZrl

0085°9bL
28961 |
9908°251 |
520'851 |
£15.°851 |
zeL9zoL

281098l —

‘pad

(LWQ) H2

(Azuaq)'Hy  ——
(LWa)4vd
Uwa‘yy

OBn

=N

NA\NHDMTr

DMTH

Claromatic, DMTr) & C(aromatic, benzyl)

G —i

OH)

[ppm]

50

100

150

528



'H-NMR (400 MHz, CDCls) of compound 6b
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13C-NMR (101 MHz, CDCls) of compound 6b
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'H-NMR (400 MHz, DMSO-ds) of compound 2b:
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13C-NMR (101 MHz, DMSO-ds) of compound 2b
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'H-C HMBC NMR (400 MHz, DMSO-d;) of compound 2b:
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