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Iron-Catalyzed Regioselective Anti-Markovnikov Addition of C—H Bonds
in Aromatic Ketones to Alkenes.
Kimura, N.; Kochi, T.; Kakiuchi, F., J. Am. Chem. Soc. 2017, 139, 14849-14852.

Abstract: We report here on a C—H alkylation reaction, in which the R3
coupling of aromatic ketones with alkenes proceeds in the presence

of only a simple Fe(PMe;), catalyst. The anti-Markovnikov addition of ? 7

ortho C—H bonds in various ketones occurs with excellent RZ_O)L R', RS cat. Fe(PMe3)4 r2L | R’

regioselectivity under relatively mild reaction conditions. A strikingly X X

wide variety of alkenes can be used for this reaction, and the high- R? = alkyl, aryl excellent

yielding anti-Markovnikov addition of aromatic C—H bonds to enol SiR3 anti-Markovnikov
OR, NR;, selectivity

ethers was achieved for the first time using this catalyst system.
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R'=NRy, alkyl, aryl  R®=aryl, alkyl

25 examples
R? = alkyl, OMe, Br etc.

Generally greater than 60% yield
High to complete branch selectivity
Mono-ortho alkylation only
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This Work 1: Catalyst & Substrate Scope
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2 la Bu H H dac DB - migmcERYHNELND o R' R Me Goa, 20%
3 1a tBu H H 4ad 93 Q 15-25 mol % 3
+ a - .
4 1b [Pr | H H 2a SiBt  4ba [ 5S| 2BFILFATFOTHOLNEET? o Q g Sew ldloame 707620
C . 7T /U (R = Me)Tl£0% 5d: R = Mo
S Ic (Cy| H H 2a SiEt; 4ca | 83 5e: R = OMe SiEt, SiEt, SiEt, SiEt,
6 1d Bu [OMe| H 2a SiEts 4da 96 o (3)
7 le ‘Bu |Me H 2a SiEts 4ea 96 i ENOTT/ DA ERE ] O O . . O O ]
8 If Bu |F H 2a SiEt 4fa 94 | EFERLTLEILVTHOK e
-3
9 1g ‘Bu (CF; H 2a SiEts 4ga 95 | ;g:,’ go/:detected gg:,' gg‘lﬁ
. 1L . o INTEHAR Y DT/ TlE

100 Ih Bu HoMel 2a SiBu o dhe 7S 3@IcERAASSBA R Gt g AL
11 1i Bu H CFs 2a SiFts 4ia 95 | 2L THLBLIAERMICT ILFILAE

Note 11, ref 6hD KSR Tz /&
“Reaction conditions: 1 (0.6 mmol), 2 (0.9 mmol), 3 (0.06 mmol), 70 RU-CH&IZIBEALS A=l 2 E% L 1FT

o b . c
C, 20 h. "Isolated yield. “3 mmol of 2a was used. RV IV EBE QR EEE T 5oL TRIRME R L



This Work 2: Catalyst Screenlng

EEEREEDSLLLHRRE

Table 2. C—H Alkylation of Cyclic Aromatic Ketones 9 with
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“Reaction conditions: 9 (0.6 mmol), alkene (0.9 mmol), 3 (0.03—0.12
mmol), 70 °C. "Isolated yield. “Hexane (0.2 mL) was used as a
solvent. “Performed at 50 °C.

Reaction conditions were as follows: 9a (0.6 mmol), 15 or 17 (0.9
mmol), 3 (0.06 mmol), S0 °C, 40 h. Isolated yields are shown.
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This Work 3: Mechanistic Study
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Other Experlments and Next Approach
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