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TP1: Typical procedure for the preparation of aromatic manganese reagents (2a-
Q).
LiCl (2.2 equiv.) was placed in an argon-flushed flask and dried for 5 min at 380 °C
(heat gun) under high vacuum (1 mbar). After cooled to room temperature, this flask
was charged with manganese chloride (1.1 equiv.), and dried for 5 min at 380 °C (heat
gun) under high vacuum (1 mbar). The flask was evacuated and backfilled with argon
three times and THF (5-10 mL) was added. The mixture was stirred until the clear
solution was formed. Magnesium turning (2.5 equiv.) was placed in an argon-flushed
flask and dried for 5 min at 380 °C (heat gun) under high vacuum (1 mbar). The flask
was evacuated and backfilled with argon three times. The solution of MnCl,*LiCl in
THF was transferred with syringe at 10 °C. The solution of organic halide (1 equiv.)
was then added at the appropriate temperature (-5 °C to 15 °C) and the reaction mixture
was stirred until the conversion of the organic halide reached > 95% (monitored by GC-
analysis of hydrolyzed reaction aliquots). Yields of these resulting aromatic manganese
reagents were determined by iodolysis or allylation with allyl bromide in THF.
Phenylmanganese(Il) chloride (2a). According to TP1, bromobenzene (1a, 471
mg, 3 mmol) reacted with magnesium turning (180 mg, 2.5 mmol), MnCl, (415 mg,
3.3 mmol), LiCl (280 mg, 6.6 mmol) in THF (10 mL) within 3.5 h at 10 °C affording
the corresponding aryl manganese reagent 2a in 63% yield.
(3-Methoxyphenyl)manganese(Il) chloride (2b). According to TP1, 1-bromo-3-
methoxybenzene (1b, 561 mg, 3 mmol) reacted with magnesium turning (180 mg, 7.5
mmol), MnCl, (415 mg, 3.3 mmol), LiCI (280 mg, 6.6 mmol) in THF (10 mL) within
3 hat 10 °C affording the corresponding aryl manganese reagent 2b in 52% yield.
(4-Methoxyphenyl)manganese(Il) chloride (2¢). According to TP1, 1-iodo-4-
methoxybenzene (1¢, 351 mg, 1.5 mmol) reacted with magnesium turning (90 mg, 3.75
mmol), MnCl, (208 mg, 1.65 mmol), LiCl (140 mg, 3.3 mmol) in THF (10 mL) within

1.5 h at 10 °C affording the corresponding aryl manganese reagent 2¢ in 42% yield.
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(4-(Trifluoromethoxy)phenyl)manganese(Il) chloride (2d). According to TP1,
1-bromo-4-(trifluoromethoxy)benzene (1d, 723 mg, 3 mmol) reacted with magnesium
turning (180 mg, 7.5 mmol), MnCl, (415 mg, 3.3 mmol), LiCl (280 mg, 6.6 mmol) in
THF (10 mL) within 3.5 h at 10 °C affording the corresponding aryl manganese reagent
2d in 53% yield.

(5-Fluoro-2-methoxyphenyl)manganese(II) chloride (2e). According to TP1, 2-
bromo-4-fluoro-1-methoxybenzene (le, 615 mg, 3 mmol) reacted with magnesium
turning (180 mg, 7.5 mmol), MnCl, (415 mg, 3.3 mmol), LiCl (280 mg, 6.6 mmol) in
THF (10 mL) within 3 h at 10 °C affording the corresponding aryl manganese reagent
2e in 66% yield.

(2-Fluorophenyl)manganese(II) chloride (2f). According to TP1, 1-fluoro-2-
iodobenzene (1f, 666 mg, 3 mmol) reacted with magnesium turning (180 mg, 7.5
mmol), MnCl, (415 mg, 3.3 mmol), LiCI (280 mg, 6.6 mmol) in THF (10 mL) within
3 hat 10 °C affording the corresponding aryl manganese reagent 2f in 63% yield.

(2,4-Difluorophenyl)manganese(II) chloride (2g). According to TP1, 1-bromo-
2,4-difluorobenzene (1g, 579 mg, 3 mmol) reacted with magnesium turning (180 mg,
7.5 mmol), MnCl, (415 mg, 3.3 mmol), LiCl (280 mg, 6.6 mmol) in THF (10 mL)
within 3.5 h at 10 °C affording the corresponding aryl manganese reagent 2g in 64%
yield.

(2-(Trifluoromethyl)phenyl)manganese(Il) chloride (2h). According to TP1, 1-
bromo-2-(trifluoromethyl)benzene (1h, 675 mg, 3 mmol) reacted with magnesium
turning (180 mg, 7.5 mmol), MnCl, (415 mg, 3.3 mmol), LiCl (280 mg, 6.6 mmol) in
THF (10 mL) within 3.5 h at 10 °C affording the corresponding aryl manganese reagent
2h in 87% yield (Yield of the aromatic manganese reagents 2h was determined by
allylation with allyl bromide in THF).

(3,5-Bis(trifluoromethyl)phenyl)manganese(Il) chloride (2i). According to TP1,
I-bromo-3,5-bis(trifluoromethyl)benzene (1i, 879 mg, 3 mmol) reacted with
magnesium turning (180 mg, 7.5 mmol), MnCl, (415 mg, 3.3 mmol), LiCl (280 mg,
6.6 mmol) in THF (10 mL) within 3.5 h at 10 °C affording the corresponding aryl

manganese reagent 2i in 40% yield (Yield of the aromatic manganese reagents 2i was
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52% when determined by allylation with allyl bromide in THF).

(2-Cyanophenyl)manganese(Il) chloride (2j). According to TP1, 2-
bromobenzonitrile (1j, 546 mg, 3 mmol) reacted with magnesium turning (180 mg, 7.5
mmol), MnCl, (415 mg, 3.3 mmol), LiCl (280 mg, 6.6 mmol) in THF (10 mL) within
3 hat 10 °C affording the corresponding aryl manganese reagent 2j in 54% yield.

Thiophen-3-ylmanganese(II) chloride (2k). According to TP1, 3-bromothiophene
(1k, 245 mg, 1.5 mmol) reacted with magnesium turning (90 mg, 3.75 mmol), MnCl,
(208 mg, 1.65 mmol), LiCl (140 mg, 3.3 mmol) in THF (5 mL) within 5 h at 10 °C
affording the corresponding aryl manganese reagent 2k in 30% yield.

Thiophen-2-ylmanganese(II)  chloride (21). According to TP1, 2-
bromobenzonitrile (11, 245 mg, 1.5 mmol) reacted with magnesium turning (90 mg,
3.75 mmol), MnCl, (208 mg, 1.65 mmol), LiCl (140 mg, 3.3 mmol) in THF (5 mL)
within 5 h at 10 °C affording the corresponding aryl manganese reagent 21 in 50% yield.

Pyridin-3-ylmanganese(Il) chloride (2m). According to TP1, 3-chloropyridine
(Im, 170 mg, 1.5 mmol) reacted with magnesium turning (90 mg, 3.75 mmol), MnCl,
(208 mg, 1.65 mmol), LiCl (140 mg, 3.3 mmol) in THF (10 mL) within 15 h at 15 °C
affording the corresponding aryl manganese reagent 2m in 80% yield (Yield of the
aromatic manganese reagents 2m was determined by allylation with allyl bromide in
THF).

Pyridin-2-ylmanganese(II) chloride (2n). According to TP1, 2-bromopyridine (1n,
237 mg, 1.5 mmol) reacted with magnesium turning (90 mg, 3.75 mmol), MnCl, (208
mg, 1.65 mmol), LiCl (140 mg, 3.3 mmol) in THF (10 mL) within 2.5 h at 10 °C
affording the corresponding aryl manganese reagent 2n in 39% yield (Yield of the
aromatic manganese reagents 2n was determined by allylation with allyl bromide in
THF).

(3,4,5-Trichlorophenyl)manganese(I) chloride (20). According to TP1, 5-
bromo-1,2,3-trichlorobenzene (10, 390 mg, 1.5 mmol) reacted with magnesium turning
(90 mg, 3.75 mmol), MnCl, (208 mg, 1.65 mmol), LiCI (140 mg, 3.3 mmol) in THF
(10 mL) within 3 h at 10 °C affording the corresponding aryl manganese reagent 20 in

33% yield (Yield of the aromatic manganese reagents 20 was 42% when determined by
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allylation with allyl bromide in THF).

(4-Cyano-3-fluorophenyl)manganese(Il) chloride (2p). According to TP1, 4-
bromo-2-fluorobenzonitrile (1p, 300 mg, 1.5 mmol) reacted with magnesium turning
(90 mg, 3.75 mmol), MnCl, (208 mg, 1.65 mmol), LiCI (140 mg, 3.3 mmol) in THF
(10 mL) within 3 h at 10 °C affording the corresponding aryl manganese reagent 2p in
26% yield (Yield of the aromatic manganese reagents 2p was 40% when determined
by allylation with allyl bromide in THF).

(4-(Ethoxycarbonyl)phenyl)manganese(II) chloride (2q). According to TP1,
ethyl 4-iodobenzoate (1q, 414 mg, 1.5 mmol) reacted with magnesium turning (90 mg,
3.75 mmol), MnCl, (208 mg, 1.65 mmol), LiCl (140 mg, 3.3 mmol) in THF (10 mL)
within 2 h at -5 °C affording the corresponding aryl manganese reagent 2q in 44% yield
(Yield of the aromatic manganese reagents 2q was determined by allylation with allyl

bromide in THF).
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Compound 5d
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