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Selected Optimization Studiesl

1-aminopyridine (2; 100 mol%)

H,0 (100 mol%)
O [{Rh(coe)2Cl},] (5 mol%) 0o Me o}
PMePh, (20 mol%) M
= -
m-xylene, 130°C |
0.1M, 48h g D
E E Me COLH E EE
C[NHZ 3 (25 mol%) 4a 5a
"conditions A" (major)
71dr.

Entry Variations from "conditions A" 4a %] dr.(4)  5a[%]"
1 - 74 (58)ld 7:1 2
2 without [{Rh(coe),Cl},] - - -
3 without 2 - - 12
4 without 3 8 31 -
5 aniline instead of 2 10 1:1.4 -
6 aniline and pyridine instead of 2 6 2:1 -
7 [RhCI(PPh3)3] (10 mol%), TsOH-H,0 66 (59) d] -

(10 mol%), 2 (25 mol%), m-xylene, 150°C, 0.1 M
(conditions B)

[a] All reactions were run on 0.1 mmol scale with 1.0 mL of the indicated solvent. [b] Determined by 1H
NMR spectroscopy using 1,2-tetrachloroethane as the internal standard. [c] Yield of the isolated major

diastereomer. [d] Single diastereomer. coe = cyclooctene.
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Scope of the reaction

o} CH,
Conditions A or B
\k\—\rn
MeOzC COZMG MeOzC COzMe
(conditions A) o H Me
[{Rh(coe),Cl},] (5 mol%)
PMePh, (20 mol%)
1-aminopyridine (2; 100 mol%)
5-methyl-2-aminobenzoic acid H CO,Me
(3, 25 Mol%), H,O (100 mol%) CO,Mé
m-xylene, 130°C, 0.1M, 48h n=3
Conditions A 58%M°! (7:1 d.r.) 71%!° (>19:1 d.r.) 43%l€ (3.5:1:0.5d.r.)
Conditions B 59% (>19:1 d.r.) 62%9 (>19:1 d.r.) 82% (4:1:0.5d.r.)
(conditions B) o H Me O\ Me
[RhCI(PPh;)5] (10 mol%),
TsOH-H,O (10 mol%), Me
2-aminopyridine (2, 25 mol%), CO,Me
o CO.Me
m-xylene, 150°C, 0.1 M CO,Mé H COME
acyclic aryl ketone n=4
Conditions A low conversion low conversion -
Conditions B 64%01(7:1 d.r.) 53%I91(2.6:1 d.r.) 40%M(3.6:2.5: 1d.vr)

[a] Yields of isolated products are given. [b] Yield of the major isomer [c] 2-Amino-3-methylpyridine (100
mol%) was used instead of 2. [d] 2-Amino-3-methyl-pyridine (25 mol%) was used instead of 2. [e]
150°C

[f] 2-Amino-3-methylpyridine (100 mol%) and AgPFg (10 mol%) were used. [g] 2 (100 mol%) was used.
[h][{Rh(coe),Cl},] (5 mol%), tris (3,5-di(trifluoromethyl)phenyl)phosphine (30 mol%), and AgPFg (10
mol%) were used.
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Scope of the reaction

O O Me
)J\L / Conditions A or B . ,)J\E<B
A/B N~p

Substrate Product Cond. A Cond. B
Q _ R=H 84%l] 76%(c!
R = OMe 86%(®! 79%lcl
R =OH 69%!P] 63%lc!
R
CH CH
O H =13 O H 3
) 4 Z 48%lel 56%
" (1.7:1d.r) (2:1d.r)
H H
\ A
o NTs O NTs
m 49% 56%

SUSING

[a] Unless otherwise mentioned, a single diastereomer was observed [b] 2-Amino-3-methyl-
pyridine (100 mol%) instead of 2 [c] 2-Amino-3-methylpyridine (25 mol%) instead of 2. [d]2-
Amino-3-methyl-pyridine (50 mol%), [RhCI(PPh3)3] (15 mol%), 24h. [e] 150°C [f] The desired

product was not observed.
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Scope of the reaction

"conditions B" H,O

MeO,C CO,Me MeO,C CO2Me MeO,C CO2Me

2 (100 mol%)
0 2,4,6-Me;CgHsCOOH (60 mol%)
TsOH: H,0 (10 mol%)
Me [{Ru(p-cymene)Cl,},] (5 mol%) Me

PhEt, 150°C
77%,4.5:1 d.r.
(60% isolated yield for
the major isomer only)

MeO,C CO,Me MeO,C CO,Me

same as previous example
3 (25 mol%) instead of TsOH" H,O

MeO,C CO,Me
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Conclusion

- Catalytic intramolecular ketone-olefin coupling
- 2 atom economical complementary methods
- Unique dual activation mode

- [Rh]-based system : formation of 5-membered ring
- [Ru]-based system : formation of 6-membered ring



Thank you for your attention
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