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Total Synthesis of 5-(3-Indolyl)oxazole Natural Product via
Gold-Catalyzed Intermolecular Alkyne Oxidation
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Xiang, Jiannan**
(“ State Key Laboratory of Chemo/Biosensing and Chemometrics, Hunan University and College of Chemistry and Chemical
Engineering, Changsha 410082)

¢ Department of Chemistry and Chemical Engineering, Huaihua University, Huaihua 418000)

Abstract The recent development of new gold(I) catalytic methods has opened the door to the total syn-
thesis of natural products and bioactive complex molecules. We describe a convenient, straightforward, effi-
cient and environmentally benign protocol to synthesize the 5-(3-indolyl)oxazole. The new synthetic route
was finished in five steps including iodization, N-Boc protection, Sonogashira cross-coupling, gold catalyzed
reaction, deprotection using indole as the starting material. The key step was generation of a-oxo carbene via
gold-catalyzed intermolecular oxidation of alkynes (2).

Keywords gold-catalysis; 8-methylquinoline N-oxide; a-oxo gold carbene; oxazole; indole
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7 3 R = n-Propyl
4 R = n-Butyl

” 5 R = -Butyl
6 R = n-Pentyl

BT 5-(3-M k)
Figure 1 5-(3-indolyl)oxazole
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Scheme 1 Synthesis of 5-(3-indolyl)oxazole
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1.2 N-Boc-3-ft-1-H-3| k(1) B9 & BL
SRS R N-Boc-3-1-H-I (1), v 2 €6 ]
&, W# 91.4%. '"H NMR (400 MHz, CDCLy) J: 8.14 (d,
J=7.6 Hz, 1H), 7.68 (s, 1H), 7.38~7.28 (m, 3H), 1.68 (s,
9H); *C NMR (100 MHz, CDCl3) J: 148.8, 135.1, 132.2,
130.1, 125.5, 123.4, 121.1, 115.6, 84.8, 65.5, 28.7.
1.3 N-Boc-3-(= R EFE Z HRE)-1-H-I5| Bk (2) B9 & A
SRS R N-Boe-3-( = F Lk 2 M di)-1-H-
W5[1e(2), AR, BR 93.2%, '"H NMR (400 MHz,
CDCly) o: 8.14 (d, J=7.6 Hz, 1H), 7.78 (s, 1H), 7.67 (d,
J=17.6 Hz, 1H), 7.40~7.30 (m, 2H), 1.67 (s, 9H), 0.30 (s,
9H); *C NMR (100 MHz, CDCl3) J: 148.8, 134.5, 130.4,
129.4, 125.2, 123.1, 120.2, 114.9, 103.5, 98.2, 96.7, 84.2,
28.1,0.1.
1.4 LEYIWEMK
LA 5-[3-(N-Boc-1-H-W| W JE) ]-2- FFBEIE M (3a) 15 1l
#i: £ 10 mL 5 FORARICINA 8- FH R 25 A0 )
(62.0 mg, 0.39 mmol), Ph;PAuNTf, (11.1 mg, 0.015
mmol), N-Boc-3-(= F LA Z b FE)-1-H-W5] (2, 93.9 mg,
0.30 mmol), 3 mL &Ji, M#A% 60 C, Wi SiHiHe N 8
h. BELER, MPEYWH 200~300 H fERH: 2 T2 5,
L8 TR/ A I kTR 5 1B P R I A B4 &) 3a,
81.3 mg, WH 88%.
5-[3-(N-Boc-1-H-W| W5 )]-2- FF FLIE M (3a): R Ta
[&44; "H NMR (400 MHz, CDCl5) d: 8.16 (d, J=8.0 Hz,
1H), 7.87 (s, 1H), 7.78 (d, J=7.6 Hz, 1H), 7.36~7.26 (m,
2H), 7.18 (s, 1H), 2.57 (s, 3H), 1.68 (s, 9H); *C NMR
(100 MHz, CDCL3) 6: 160.2, 149.3, 145.8, 135.5, 126.7,
125.1, 123.3, 122.3, 122.2, 120.1, 115.5, 109.6, 84.3, 28.2,
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14.0; IR (neat) v: 2979, 2360, 1735, 1452, 1368, 1242,
1155, 742 cm™'; HRMS caled for [Cy;H;sNaN,O5] " :
321.1, found 321.1.

5-[3-(N-Boc-1-H-W| W J)]-2- ] FERERL(3b) % 3a (1)
Jid A AR BN R A AR, B 72%; 'TH NMR (400
MHz, CDCl;) 6: 8.16 (d, J=8.0 Hz, 1H), 7.86 (s, 1H),
7.78 (d, J=7.6 Hz, 1H), 7.38~7.28 (m, 2H), 7.26 (s, 1H),
2.87 (t, J=7.6 Hz, 2H), 1.89~1.79 (m, 2H), 1.67 (s, 9H),
1.48~1.38 (m, 2H), 1.67 (s, 9H), 0.98 (t, J=7.4 Hz, 3H);
C NMR (100 MHz, CDCl;) d: 160.2, 149.4, 145.8, 135.6,
126.7, 125.1, 123.3, 122.3, 122.2, 120.1, 115.5, 109.6,
84.3, 28.2, 14.0; IR (neat) v: 2979, 2360, 1735, 1453,
1368, 1241, 1155, 745 cm ~'; HRMS caled for
[C20H,4NaN,05]": 363.4, found 363 .4.
1.5 BfRULEW 4 HEK

7£ 25 mL DRI 5-[3-(N-Boe-1-H-W5[ W
FH)]-2- F FERE M (3a, 92.4 mg, 0.3 mmol), =K LR 5
mL, THF 5 mL, #iJ%iHE R =il 6 h. BrEk—=mds
2 5 THF. I\ & HE 40 mL 8= 4, WA EhK
Rk, MgSO, T8, e XA, FHH 200~300
H AR JZ T 43 85, FH SR LR/ A7 3 kTR G 35 7
Ve 2L A1) 4a, 61.8 mg, WK 99%. BTl A F1 ¢
BR[14]—%%. '"H NMR (400 MHz, CDCl;) d: 8.38 (s, 1H),
7.78 (d, J=7.9 Hz, 1H) , 7.52 (d, J=7.6 Hz, 1H) , 7.46 (d,
J=7.6 Hz, 1H), 7.32~7.22 (m, 2H), 7.24 (s, 1H), 2.58 (s,
3H); *C NMR (125 MHz, CDCl3) §: 159.2, 147.3, 136.1,
123.9, 123.0, 121.4, 120.8, 119.9, 119.7, 111.4, 105.8,
13.9.

[ERE ) 79T 15 5-[3-(N-Boc-Mg| Wk )]-2- ] L ms
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.
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JR PR AT 29 ) 5-(3-M WS )~ M R AR A= 4.
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