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Synthesis of 8-Pentyl-guanosine by Direct Glycosylation

Huang, Muhua
(School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081)

Abstract 8-Pentyl-guanosine was prepared by direct glycosylation based on the easy access to 8-pentyl-guanine, which
provided a green chemistry approach to 8-C-substituted guanosine. In addition, this paper reported the isolation and charac-
terization of an iminophosphane intermediate, which provide an experimental evidence for the proposed mechanism.
Keywords 8-alkyl-guanine; direct glycosylation; nitrosopyrimdine; iminophosphane; nucleoside
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B R A(1.0 @) FIEHERE2(25.0 @) BT B 1 1K 7K 5 (450
mL)H, 28 ZUBERE BT Y I 4 e (s i R
32 4-N-ECELE-6-FEE-24-ZEHEBIE(12)ME
1514

Fl R, ERAAN 6- W IE-2,4- 2 HEMENE(10)
(245 mg, 1 mmol)ffJPUZHEME (30 mL ) N IF CL Bk
£(0.15 mL, 1.1 mmol)f1 = Z.f%(0.17 mL, 1.2 mmol), /=
A SR AR S EE 30 min, TLC R 7 5B £
WK AN EER, RS iERAE Z T s de
afi, 79300t 8 44 4-N-1F B -6-F 4 0k -2,4- — SEmE
BE(12) (189 mg, 7% 55%). 'H NMR (CDCls;, 300 MHz)
5: 12.64 (brs, 1H, NH), 7.52~7.33 (m, 5H, ArH), 7.03
(brs, 1H, NH), 6.05 (brs, 1H, NH), 5.69 (s, 2H, CH,Ph),
2.53 (t, J=7.4 Hz, 2H, CH,), 1.77~1.67 (m, 2H, CH,),
1.37~1.32 (m, 4H, CH,CH,), 0.93~0.88 (m, 3H, CH,);
C NMR (CDCls, 75 MHz) 6: 173.6 (NCO), 164.4, 139.1,
135.3, 128.7, 128.5, 128.3, 69.6, 39.3, 31.2, 24.8, 22.4,
13.9 (CHy); IR (ART) v: 3477 (w), 3309 (w), 3207 (w),
2956 (w), 2874 (w), 1747 (w), 1641 (s), 1605 (s), 1544 (s),
1489 (m), 1436 (vs), 1349 (s), 1294 (m), 1278 (m), 1219
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(s), 1195 (s), 1156 (vs), 1104 (m) cm™'; IR (in CHCL;) v:
3413 (w), 3014 (vw), 2399 (vw), 1731 (m), 1620 (vs),
1536 (vs), 1472 (vs), 1403 (w), 1348 (m), 1277 (w), 1162
(m) cm ™. HR-MS (ESI) caled for Ci7H, NsO; 434.1644,
found 434.1639.

3.3 6-O-FE-8-KE-SIEK(14)ME K

FIF, B =RFEME(131 mg, 0.5 mmol) N E] 4-N-1F
O R IE-6- R4k -2,4- 2 JEMERE 12 (69 mg, 0.2 mmol)
W21 mL)ART, TSI B (A =0 T 4k
SRR R RIE A TR 2%, FRARY A AT
aifk, 15308 k&% 13. 'TH NMR (CDCL, 300
MHz) §: 9.13 (s, 1H, NH), 7.68~7.25 (m, 20H, ArH), 4.82
(s, 2H, OCH,Ph), 4.44 (brs, 2H, NH,), 2.56 (brs, 2H), 1.86
(brs, 2H), 1.71~1.60 (m, 2H), 1.36~1.25 (m, 4H), 0.87 (t,
J=17.2 Hz, 3H, CH;); "C NMR (CDCl;, 75 MHz) o:
136.7, 133.3, 132.2, 132.1, 132.07, 132.0, 131.9, 131.4,
131.3, 128.7, 128.6, 128.4, 128.3, 128.0, 127.5, 31.6, 25.1,
22.5, 14.0; IR (in CHCI;) v: 3523 (vw), 3415 (vw), 3063
(vw), 2993 (m), 2958 (w), 2859 (vw), 1698 (w), 1559 (vs),
1437 (vs), 1357 (w), 1166 (w), 1120 (s) cm . HR-MS
(ESI) caled for CisH3NsO,P [M+H'] 590.2679, found
590.2675.

FZBE A S T R, 78 140 CHY
AR R IR, 2 e B =8, KR
TR, BRI ENT AL, 5305w )R
Y 6-0-"KI-8- [N HL- IS 14 (46 mg, 7&K 74%). 'H
NMR (CDCls, 300 MHz) d: 12.53 (brs, 1H, NH), 7.69~
7.25 (m, 5H, ArH), 5.48 (s, 2H, OCH,Ph), 4.97 (brs, 2H,
NH,), 2.73 (t, J=7.8 Hz, 2H, CH,), 1.72~1.65 (m, 2H,
CH,), 1.65~1.21 (m, 4H, CH,CH,), 0.78 (t, J=7.3 Hz,
3H, CHs); *C NMR (CDCl;, 75 MHz) §: 158.4, 136.3,
132.1, 131.9, 128.5, 128.2, 127.9, 67.8, 31.3, 29.3, 27.8,
22.2, 13.8. HR-MS (ESI) calcd for Cj;H, NsO 311.1741,
found 311.1742.

34 23-O-TRAH-5-0-=FHFHR-6-O-FH-8-I%
EEBH(16)F0 4-N-(2',3-O- T HHE-5-O-=F HHE
BAE-1-5)-6-FFH24- S XBIE(17)ME K

(31 mg, 0.1 mmol)FIH#(43 mg, 0.1 mmol)
W RT, i Dean-Stark 2% [HI 9 (VAL
110 °C) 3 d, AH, ZUAH R, TR E I i
JERT A RS, VEMGHA  V(cyclohexane)/ V(EtOAc) =
3N ~1/1], 1F2IWA =), b, 2'.3'-0-T 7 N -5'-0-
=R EL-6-0- TR 8- IR B 1 (16) (8 mg, JUE
17%). R¢ 0.45 [V(cyclohexane)/V(EtOAc)=3/1]. '"H NMR
(CDCls, 300 MHz) §: 9.14 (s, 1H, NH), 7.47~7.45 (m,
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5H, ArH), 7.31~7.18 (m, 15H, ArH), 6.04 (s, 2H, NH,
H-1), 5.15~5.03 (m, 2H, OCH,Ph), 4.98 (d, J=5.8 Hz,
1H), 4.87 (d, J=6.2 Hz, 1H), 4.36 (brs, 1H), 3.40 (dd, J=
2.9, 10.2 Hz, 1H), 3.30 (dd, J=3.0, 10.3 Hz, 1H), 2.77 (t,
J=17.5 Hz, 2H, CH,), 1.75~1.70 (m, 2H, CH,), 1.58, 1.41
(each s, each 3H, 2 X CHj;), 1.34~1.25 (m, 4H, CH,CH,),
0.87 (t, J=7.3 Hz, 3H, CH;); '"H NMR (CDCl;+D,0, 300
MHz) 6: 7.47~7.44 (m, 5H, ArH), 7.28~7.18 (m, 15H,
ArH), 6.03 (s, 1H, H-1), 5.09 (s, 2H, OCH,Ph), 4.98 (d,
J=5.9 Hz, 1H), 4.87 (d, J=6.0 Hz, 1H), 4.35 (brs, 1H),
3.40 (dd, J=3.4, 10.5 Hz, 1H, H-6a), 3.29 (dd, J=2.8,
10.5 Hz, 1H), 2.76 (t, J=7.4 Hz, 2H, CH,), 1.74~1.67
(m, 2H, CH,), 1.58, 1.41 (each s, each 3H, 2 X CHj,),
1.33~1.30 (m, 4H, CH,CH,), 0.87 (t, J=7.0 Hz, 3H,
CH;); “C NMR (CDCl;, 75 MHz) §: 159.8, 157.1, 154.8,
150.9, 143.3, 136.4, 128.8, 128.6, 128.2, 128.0, 127.9,
127.4, 113.0, 90.0, 87.9, 86.5, 84.9, 82.5, 77.2, 67.8, 65.3,
31.4,29.4,27.7,27.0,25.6,22.4, 13.9. HR-MS (ESI) calcd
for CuHuiNsOs [M+H]" 726.3650, found 726.3648;
caled for CyH4NsNaOs [M—i—Na]+ 748.3469, found
748.3468.

4-N-(2',3'-0- . 53 A Fk -5'-0- = 2% 3 A L A% Bl -1-
H)-6- VAR FE-2,4- EFEMERE(17) (26 mg, P7F 5%). 'H
NMR (CDCls, 300 MHz) d: 9.89 (brs, 1H, NH), 7.48~
7.45 (m, 5H, ArH), 7.27~7.16 (m, 15H, ArH), 6.57 (dd,
J=3.9, 9.9 Hz, 1H, H-1), 6.06 (d, J=10.1 Hz, 1H, NH),
5.36 (brs, 2H, OCH,Ph), 4.84 (dd, J=4.2, 6.1 Hz, 1H),
470 (d, J=6.1 Hz, 1H), 4.19 (s, 1H, H-4), 3.51 (dd, J=
3.8, 10.0 Hz, 1H), 3.08 (dd, J=2.7, 9.9 Hz, 1H), 2.79~
2.68 (m, 2H), 1.75~1.68 (m, 2H, CH,), 1.58, 1.39 (each s,
each 3H, 2X CH3), 1.30~1.21 (m, 4H, CH,CH,), 0.84 (t,
J=6.9 Hz, 3H, CH;); '"H NMR (CDCl;+D,0, 300 MHz)
5: 7.60~7.46 (m, 5H, ArH), 7.28~7.16 (m, 15H, ArH),
6.57 (d, J=3.9 Hz, 1H, H-1), 5.36 (brs, 2H, OCH,Ph),
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4.84 (dd, J=4.2, 6.1 Hz, 1H), 4.70 (d, J=6.0 Hz, 1H),
4.19 (s, 1H, H-4), 3.52 (dd, J=4.1, 10.4 Hz, 1H, H-6a),
3.08 (dd, J=2.6, 9.9 Hz, 1H, H-6b), 2.76~2.70 (m, 2H,
CH,), 1.72~1.67 (m, 2H, CH,), 1.58, 1.39 (each s, each
3H, 2X CH;), 1.30~1.26 (m, 4H, CH,CH,), 0.84 (dd, J=
6.9, 9.4 Hz, 3H, CH;); *C NMR (CDCl;, 75 MHz) o:
160.3, 156.9, 155.1, 151.5, 143.6, 136.4, 128.8, 128.5,
128.2, 128.0, 127.8, 127.2, 115.5, 112.7, 87.5, 84.7, 82.8,
80.9, 80.0, 77.3, 68.0, 65.6, 31.4, 29.4, 27.8, 26.5, 25.1,
223 (CH,), 13.9 (CH;). HR-MS (ESI) caled for
CuHuisNsOs [M+H]" 726.3650, found 726.3653; caled
for C4H4NsNaOs [M+Na]* 748.3469, found 748.3466.
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