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® Substrate Scope

This Work
Ruthenium-Catalyzed sp® C-H Alkylation of Benzylamine Derivatives ® This Wo \ Cl ~CF3 ~Cl N
oC OO0 O 0L
N N 1 1 N N N N
(:( P Ru3(CO)42 (10 mol%) | | A [IrCl(cod)]» (5 mol% Ir) xR
N”"NH + RS o > N° 'NH z NaBAr, (10 mol% |
toluene, 130 °C, 6 h NZ >NH aBAr", (10 mol%) z
k R/\)\Ph , S = N NH
ﬁ 1,4-dioxane, 80 °C, 20 h \é 80% (99:1)  69% (98:2)  62% (97:3) 72% (99:1) 83% (91:9)
C.-H. Jun, D.-C. Hwang, S.-J. Na, Chem. Commun. 1998, 1405. ~R2 Ar" = 3,5-(CF3),CgH3 T~ R? cl cl cl cl
cod = 1,5-cyclooctadiene up to 95% yield \(j \(ji \(j \(j
Iridium-Catalyzed Intramolecular Cyclization via sp®> C-H Alkylation 99:1 dr N N N” > NH N
0 § R" A \é ﬁ
¢ O B \@ \@ COsEt
i ° O PAr z COoE
I{I [IrCI(C2H,)5], (3 mol%) o 2 N™ "NH 87% (87:13) 62% (83:17) 95% (87:13) 83% (80:20)
= *CH,q (S)-dtbm-segphos (6 mol%) . 0O PAr, _ q_yrda
Rz_\ | _ , foluene, 110 °C, 24 h ~ R < ‘ % Unsuccessful Substrates_ _ | _ _ L @ o m - - ~N
R O — \R? ( 0 1 Ol Cl  Clun Ol |
RS R4 (S)-dtbm-segphos | N/>_NH 07 NH B | |
Ar = 4-MeO-3,5- - — | = == o ¢ I
t-Bu,CgH l = S =
2UgHo L \\_NTS [
T. Torigoe, T. Ohmura, M. Suginome, Angew. Chem., Int. Ed. 2017, 56, 14272. | S e /
@_ Our Previous Work . | @ Optimization of Reaction Conditions ® Proposed Catalytic Cycle
Iridium-Catalyzed Sequential sp® C—H Alkylation of N-Methyl Group
7 1.1 equiv Cl Cl Cl
Z § 7 “SiRg( quiv) (R)-binap (16 mol%) | N | \ | N 1
N [IrCl(cod)], (10 mol% Ir) ~ _ Py’ Z catalyst (5 mol% Ir or Rh) NP N N7 xR
_ o NaBArF, (20 mol%) »R' ~ (4.0 equiv) _ NH N™ NH NaBArF, (10 mol%) 1 cyclic (:[
- | 1,4-dioxane 70°C, 70 h R'/\)*\/\SiRS = solvent (0.25 M) i xR product ! NH
N "NH 40°C,2h 80 °C, 20 h NP NH Ir K C-H activation
! Oo Oo \ ~p2
Me ArF = 3,5'(CF3)QC6H3 up to 79% , 89% ee ArF 3 5- (CF3)206H3 A/ R
cod = 1,5-cyclooctadiene cod = 1,5-cyclooctadiene §\_/
: . \RZ
H. Hattori, T. Nishimura, Adv. Synth. Catal. 2018, 360, 4827. catalyst solvent NMRyield  cisitrans - AR
- - : : X
Iridium-Catalyzed Cyclization of N-Methyl Group with Dienes [IrCl(cod)], 1 4-dioxane 93% 991 | " E\IINH
N Y
/ : Ir = [Ir(cod)]* ‘
_ [IrCI(coe)]» (10 mol% Ir) PYSNH [IrCl(cod)], toluene 75% 94:6 Ir_<‘}R2 [Ir(cod)] H;lrk]
Py'~ biphep (12 mol%) al S =\__/~R?
NH ) > 0 .
|\'/|e + n NaBArF4 (20 mol%) ) [IrCI(COd)]Z CICHZCHZCI 81% 93:7 R1
1,4-d_|oxar;e, 8t0 "C,20h L, [IrCl(cod)], without NaBArF,  1,4-dioxane 0% | \
(ioe = Cyclooc en_e """""""""" reductive , Z>NH carboiridation
PY' SN ‘ O [IrCl(coe),]> 1,4-dioxane 0% elimination H- Ir\_c
- a\pL PPh [RhCl(cod)], 1,4-dioxane 26% 95:5
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