Chinese Journal of Organic Chemistry

TR E R

NOTE

% 4”) qt % DOI: 10.6023/cjoc201312025

IPrAUCIAGOTF 4L T & A N-TEBER IS &1k &1
R Feo MmELT  EAHT % R

(WL MR 20560 BN 310014)
CHITRZ252% i 310058)

WE  1E IPrAuCl Fl AgOTE HEAL AR RAEHI R, Il — R FIREME A VY 20 A S N, & T N-REESE DY Z{nt
FACE), ST HICEAII BB RSP e e
OB ML ARG DUSUVRE; DY

Synthesis of N-Sulfonyl Pyrrolidines Catalyzed by IPrAuCI/AgOTf
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Abstract  6-Bromofuro[2,3-d|pyrimidine bicyclic nucleosides are the key intermediates for the preparation of novel
furo[2,3-d]pyrimidine bicyclic nucleoside derivatives with remarkable antiviral potency. The literature protocol for their syn-
thesis involves a multi-step procedure and palladium catalyst. In this paper, an economical and practical method was devel-
oped for their preparation via condensation of the easily obtainable 5-formyl pyrimidine nucleosides with carbon tetrabromide

and subsequent cyclization promoted by copper iodide.
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Table 1 Optimization of the reaction conditions for the synthe-

sis of compound 3a
Conditions /©/SOZNQ
3a

SO,NH,
JONES
1a 2a

Entry Reaction condition’  Temp./C Time/h Yield"/%

(PPh;)AuCl (2 mol%)/

1 AgOTF (8 mol%) 120 10 Trace
IMesAuCl (2 mol%)/

2 AgOTF (8 mol%) 120 10 16
IMesAuCl (2 mol%)/

3 AgOTf (8 mol%) 140 9 43
IPrAuCl (2 mol%)/

4 AgOTF (8 mol%) 140 9 49
IPrAuCl (2 mol%)/

5 AgOTF (8 mol%) 140 15 65
IPrAuCl (2 mol%)/

6 AgOTf (8 mol%) 140 20 66
IPrAuCl (2 mol%)/

7 AgOTF (20 mol%) 140 15 80
IPrAuCl (4 mol%)/

8 AgOTf (20 mol%) 140 15 90
IPrAuCl (4 mol%)/

9 AgOTF (20 mol%) 160 15 91

10 No catalyst 140 20 0

11 IMesAuCl (2 mol%) 130 10 0

12 AgOTf (8 mol%) 130 10 trace

¢ RNAAE o F R BER(0.5 mmol) Rl PYZUIRIR (1 mL) I TS 44k
F1(0~4 mol%)F1 AgOTf (0~20 mol%)IKI [ 5% ge 1, SHe InH e iY; b 43 89
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AL T TIPrAuCl F1 AgOTS HI =43 7503 N 22 4 mol% &
20 mol%It, FEFIEF] 90%. ARG INMHEALF IPrAuCl
I AgOTE I, N JCyEREAT. H A 12 5 N i fefE T
SR EALF] TPrAuCl H3h 0.04 equiv., LT
AgOTf &R 0.2 equiv., KMHHEHR 140 °C, KV [H
Jy 15 h.

1 PR RN AT, AT T — RV B
KA ARSI R E W Y, 5 R ILE 2. H
F 2 IO, YRR ORI RGE  JsORk, 5T FE R A
i, BRI 60%, NI REE FH T 2RER 1A & 37 B
S S YR B (3R 2, Entries 1, 2). i 2RIRA LAy
A T A 1 B AR R 2R e A, Y RE LA AP IR
22 H 5= (3R 2, Entries 4~6). FAMAI I 7 it mEi%
W R, AU (R3S T T N, IBCR Tl 80% (3R 2,
Entry 7). A T 4% SV IRYG ], BATHEIZ 7 v A 2 5L
b P DU IR AL A4, AN DU SRR 1) 2 37 A2 H 3
SRR, 2 3 A7 R IEEAR, AR TILL 92%,
70%H1 85%(1) R AFWCAHEA R T N-ifiE I PU kg AL
&%) 3h~3j (3% 2, Entries 8~10).

R 2 N-EHHEEDUEMES RS 3 5L
Table 2 The synthesis of N-sulfonyl pyrrolidines 3

IPrAuCl (4 mol%)
AgOTf (20 mol%)

R'SO,NH, + Q
R3 140 °C

R2
1 2
R’ SOzNQ
R R?
3
Entry R' R?> R® Product3 Time/h Yield®/%
1 4-MeCgH, H H 3a 15 90
2 2-MeCg¢Hy H H 3b 20 60
3 CeHs H H 3c 15 85
4 4-CIC¢Hy H H 3d 10 81
5  4-BrCgHy H H 3e 9 83
6 4-1CH, H H 3f 20 75
7 Me H H 3g 15 80
8 4-MeCgH, Me H 3h 15 92
9 4-MeC¢Hy; CICH, H 3i 25 70
10° 4-MeC¢H, H Bn 3j 20 86
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Breker AC-80 500 MHz R G ILHRIN(CDCl; A ¥,
TMS AW bR). BT A 4k 2= 40
3.2 N-FEBEMSMEEL SIS K

T N 2 AR I A 8t 1 (0.5 mmol), FRTE(1
mL), IPrAuCl (4 mol%)Fl AgOTf (20 mol%), #E 140 C
HE RN 9~25 h;y K VA HI R =R, /K 10 mL,
M I8 LIRS mLX3) AU, &IHAHUAH, B EhK
e, AU JCKBRBR AN TH, BeZ80R L0, IRy
SRERAE A B, DLORR AW @ Ak - =3 1)
eI, £33 H kR4 3a~3;.

1-(4- LR E L ) - IE it (3a): (I E i, =%
90%; m.p. 132~133 C (CkfE!"": 123 °C); 'H NMR
(500 MHz, CDCly) d: 7.71 (d, J=8.5 Hz, 2H) , 7.32 (d,
J=8.5 Hz, 2H), 3.22 (t, J=7.8 Hz, 4H), 2.43 (s, 3H), 1.74
(t, J=7.8 Hz, 4H).

1-(2- F LR L) -k 3b): TE il ik, 7=
60%; "H NMR (500 MHz, CDCl;) &: 7.89~7.91 (m, 1H),
7.42~7.45 (m, 1H), 7.29~7.32 (m, 2H), 3.29~3.31 (m,
4H), 2.64 (s, 3H), 1.88~1.91 (m, 4H).

1-CRBEEEIE) -1 (3e): Il A, 772 85%; m.p.
161~162 C (GCEMEY: 154~155 ‘C); 'H NMR (500
MHz, CDCl;) d: 7.84~7.82 (m, 2H), 7.59~7.57 (m, 1H),
7.54~7.51 (m, 2H), 3.26~3.22 (m, 4H), 1.76~1.73 (m,
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4H).

1-(4- SR A - e s 3d): G B Ak, 7R R
81%; '"H NMR (500 MHz, CDCly) 6: 7.76 (d, J=8.5 Hz,
2H), 7.49 (d, J=8.5 Hz, 2H), 3.24~3.21 (m, 4H), 1.78~
1.75 (m, 4H).

1-(4- IR R IE ) -1 s (3e)! "2 Ik Bt il 4k, P
83%; m.p. 95~96 ‘C; '"H NMR (500 MHz, CDCl;) 8: 7.70
(d, J=8.7 Hz, 2H), 7.67 (d, J=8.7 Hz, 2H), 3.25~3.22
(m, 4H), 1.79~1.76 (m, 4H).

1-(4- B R - g (3013): vk B (0 [l A4, 77 R
75%; m.p. 143 “C; 'H NMR (500 MHz, CDCl) d: 7.88 (d,
J=8.5 Hz, 2H), 7.54 (d, J=8.5 Hz, 2H), 3.25~3.21 (m,
4H), 1.79~1.76 (m, 4H).

1-( PR BE S ) -1tk 1% (3g): ¥ b (A il 44, 7% 80%;
m.p. 74~75 ‘COCRE!: 68~69 C); 'H NMR (500
MHz, CDCl;) §: 3.32~3.28 (m, 4H), 2.80 (s, 3H), 1.94~
1.91 (m, 4H).

2- I HE-1-(4- FOR DR L) - TE g (3h): % i € 44,
FEEE 92%; m.p. 102~104 CCCERE!: 94~95 C); 'H
NMR (500 MHz, CDCLy) 6: 7.72 (d, J=8.0 Hz, 2H), 7.31
(d, J=8.0 Hz, 2H), 3.73~3.69 (m, 1H), 3.46~3.41 (m,
1H), 3.17~3.12 (m, 1H), 2.43 (s, 3H), 1.85~1.80 (m,
1H), 1.71~1.67 (m, 1H), 1.56~1.31 (m, 2H), 1.31 (d, J=
6.5 Hz, 3H).

2% R G- 1-(4- PR DR R I3 ) - b e (3i) 1) 8 £ [
&, P7HE 70%; m.p. 45~47 ‘C; 'H NMR (500 MHz,
CDCLy) 6: 7.73 (d, J=8.2 Hz, 2H), 7.33 (d, J=8.0 Hz,
2H), 3.89~3.86 (m, 1H), 3.82~3.78 (m, 1H), 3.51~3.44
(m, 2H), 3.16~3.11 (m, 1H), 2.44 (s, 3H), 1.97~1.92 (m,
1H), 1.88~1.82 (m, 1H), 1.75~1.55 (m, 2H).

3 I - 1-(4- FH L IR B BRI ) -k 3)1 T 9k o €09
1K, 7 86%; '"H NMR (500 MHz, CDCl;) d: 7.72 (d, J=
8.2 Hz, 2H), 7.34~7.32 (m, 2H), 7.29~7.26 (m, 2H),
7.22~7.18 (m, 1H), 7.06 (d, J=8.2 Hz, 2H), 3.42~3.33
(m, 2H), 3.23~3.18 (m, 1H), 2.95~2.92 (m, 1H), 2.55 (d,
J=17.8 Hz, 2H), 2.44 (s, 3H), 2.35~2.32 (m, 1H), 1.90~
1.86 (m, 1H), 1.54~1.46 (m, 1H).
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