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Pd(II)-Catalyzed [5+2] Cyclization of N-Aryl Indoles and Allenes: A New Route to Indole-Fused Benzodiazepines
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diazepino[1,7-a)indole
( HCV NS5B inhibitor)

azepino[2,1-ajindale
(melatonin antagonist)
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Pd(OACc),, c{ﬂ ¢}z Hs0
Cs5.,004, Ac-Val-OH

toluene/DMSO, 85°C
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@:3 catalyst, oxidant 1 g % A F o M i \ \ oB
N NHTF . ﬂ)l\m base, additive NT N ] N o \ b\ N~ % O N W O
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I.| solvent, temp. NTf NHTf | 7 £ NT NTH
1a 2a 3a Tf = triflyl 4a et
iold (%P de, 66% M, 79% ag, 79% 3h, 71%
entry catalyst oxidant base additive Solvent Y i)
3 2 R OEt 0B
1 [Cp*RhCl,], Et,N Zn(OAc), CH,CN 0 90 1 S N"* % B T "
2 [Cp*IrCl,], Et:N Zn(0Ac), CH,CN 0 90 N Y O 2 N©j O A
3 Pd(OAc), - Et;N Zn(OAc), CH,CN 15 70 ’©~Hﬂ @zﬂﬂ @N L
4 Pd(OAc), Ag,CO; Et;N CH,CN 5 73 sl MeO,C
5 Pd(OAC), Cu(OAc), Et;N CH,CN 17 60 3}, 66% 3K, 74% 31, 7%
6 PAOAc),  Cu(OAc),H,0 Et,N CH,CN 34 40 ot o N
7 Pd(OAcC), Cu(OAc),*H,0 CsOAc CH,CN 20 44 4 N“ (% {3 S M ) s oBn
8 PAOAC),  Cu(DAc)hH,0  Cs,CO0; CH,CN 40 33 3 \ ““ﬂ N, © W~ o
g Pd(OAC), Cu(0Ac),*H,0 K,CO, CH,CN 23 56 Q . @Hﬂ @Hﬂ
10 Pd(OAc), Cu(OAc)*H,0  Cs,CO, Ac-Gly-OH CH,CN 48 28 ol MeO
11 Pd{OAc), Cu(OAc),*H,0  Cs,CO, Boc-Val-OH CH,CN 36 31
12 PdOAc),  Cu(OAck*H,0  Cs,CO, Ac-Val-OH CH,CN 60 19 R g ® ik
13 PAOAc),  Cu(0OAc)*H,0  Cs,CO; Ac-Val-OH DMF 0 81 ' ds o =
144 Pd(OAc), Cu(OAc),*H,0  Cs,CO; Ac-Val-OH THF 24 58 ) ! ) SN 0 0
15 PAOAc),  Cu(OAc)H,0  Cs,CO, Ac-Val-OH Toluene 40 30 E Y - B >~
16 PA(OAc),  Cu(OAck*H,0  Cs,CO, Ac-Val-OH DMSO 0 0 Q =, @w T N
L7 Pd(OAc), Cu(0Ac),"H,0 Cs,CO, Ac-Val-OH Toluene/DMSO 66 I il
1 8eF Pd(OAc), Cu(OAc),*H,0 Cs,C0; Ac-Val-OH Toluene/DMSO 72 S 3q. 0% 35 7% 5. BE% 3t Bo%
19¢ Pd(OAc), Cu(OAc),*H,0  Cs,CO, Ac-Val-OH  Toluene/DMSO 81 0

“Reaction conditions: 1a (0.29 mmel, | equiv), 2a (0.58 mmol, 2 equiv), catalyst (10 mol %), oxidant (0.29
mmol, | equiv), base (0.29 mmol, 1 equiv), additive (40 mol %), solvent (4 mL), 100 °C, 8 h. Plsolated yield.

€120 °C. 470 °C. ¢85 °C. 'Oxidant and base (2 equiv).

(40 mol %), toluene/DMSO (4 mL), 85 °C, 8 h.
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“Reaction conditions: 1 (0.29 mmol, | equiv), 2 (0.58 mmol, 2 equiv), Pd(OAc), (10
mol%), Cu(OAc),.H,0 (0.29 mmol, 1 equiv), Cs,CO, (0.29 mmol, | equiv), Ac-Val-OH
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