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Grimmett, M. R., Science of Synthesis, (2002) 12, 529.
General Introduction
1H-Benzimidazole ([bookmark: xlsu]1) is a planar, bicyclic molecule with a benzene ring fused at the 4- and 5-positions of imidazole. The compound is numbered as shown in Scheme 1. A host of detailed reviews of benzimidazole synthesis, reactivity, and reactions have appeared over the years,[1–9] in addition to those in Houben–Weyl, Vol. E 8c.
Meeeee 8 Meeeeeeeeeeee Meeeeeeee, Meeeeeeeeee, eee Meeeeeeeee
[bookmark: SI-012-00700] [image: ]
[bookmark: SI-012-00701] [image: ]
Meee eeeeeeeee eee M-eee eeeeeeee ee eeeeeeeeeeeee eeee eeee ee ee e eeeeee eeeeeeee eeeeeeee, ee eee eee eeeeee eeeeeeeeeee.[8,88–88] Mee eeeeee eeeeeeee ee eeeeeeeeeeeeeeee eeeeeeee eeeeee ee eee eeeee eeeee, eee eeeee eee eeeee eeeeeeeee eeeeeee eee eeeee eeeee eee eeeeeeee eeeeeeeeee ee eeeeeeeeeeeee.[88] M-eee eeeeeeee eeeee eeee 8M-eeeeeeeeeeeee-8(8M)-eeeeee eee eeeee 88% eeeeee-eeee eeeeeeeee ee eee M—M eeee.[88]
Meeeeeeeeee eeeeeeee eeeeeee ee eee eeeeeee MM ee MM eeeeeeee eee eeeeeeee eeeeeeeeee ee eee eeeeeeee eeeeee eeeeeeee eeeeee eeee ee eee eeeeeeee eeeeeeeeeeeee eeeeeeeee ee eee eeeeeeeee eeeeeeeeee [bookmark: xlsu]8 eee [bookmark: xlsu]8 (Meeeee 8), e.e. eeeeeeeeeeeee eeeeeeeeeeee eeeeee eeeee ee eee 8- eee 8-eeeeeeeee, eee eeeeeeeeeeee eeeeee ee M8. Meeee eeeeeeeee eeeeeeeeee, eeeeeeeeeeeee eeeeeeeeeeee eeeeee eeee ee eeee ee eee 8- eee 8-eeeeeeeee. Mee eeeeeeeee eeee ee eeee-eeeeeeeeee eeeee MMMM-MM eeeeeeeeeeee eeee, eeeeeee, eeeeeeee eeeeeeeeeee π-eeeeeee eeeeeee eee eee eeeeeee eeee eeeeeeeee, eeeeee 8 > 8 > 8 > 8 (eeeeeeeee) eeee 8 eeeeeeeeeee,[88] eee 8 > 8 > 8 > 8 > 8 (eeee eeee eee 8-eeeeeeee eeeeeeeee).[88] Mee ee eee MMMM/8 eeeeee eeeeeeee eee eeeee ee eeeeeeeeeeeee eeeeeeeeeeee ee eeeeeeeeeeeee ee ee 8 ≈ 8 > 8 > 8 > 8, eee eeeee eeeeeee ee eee eeee eeee eeeeeee eee eeee eeee, eeee eeeeeeeee, eeeeeeeeeeeee eeeeee ee e eeee ee eeeeeeeee, [bookmark: xlsu]8 eee [bookmark: xlsu]8. Mee 8- eee 8-, eee 8- eee 8-eeeeeeeee eeee eee eeeee ee eeeeeeeeee eeeeeee. Meee eee MM ee eeeeeeeeeee ee e eeeee eeeee eeee eeeeeeee, eeeeeee, eeeee ee ee eeeeee eee eeeeeeeeeee ee eeee eeeeeeeeeee eeeeeeee. Mee eeeeeeee eeeeeeeeeeee eeeee eee eeeeeeeeeee ee 8 > 8 > 8, 8 > 8, eee eee eeeeeeeeeeee ee π-eeeeeeee eeeeeeeee, eeeee eeeee ee eeeeeeeeeeee eeeeeeeeeeee eeeeee ee eee 8-eeeeeeee, eee eeeeeeeee ee eeeeeeeeee.[88,88] Meeeee, eee eeeee eeeeeee eeee ee eeeeeeeeeee eee 8-eeeeeeee ee eeeeeeeeeeeee eeeeee eeee ee ee eeeee 8888 eeeee eeee eeeeeeee eeee eee 8-eeeeeeee ee eeeeeeeee.
Mee eeeeeee eee eeeeeee eeeee eeeeeeeeeeeeeee ee eeeeeeeeeeeeee eeeeeee eeeeeeee eeeee ee eee eeeeeeeeeee eeeeeeeeee. Me eeeeeee, eeeeeeeeeeeeee eee eeee-eeeeeee eeeeee (8M-eeeeeeeeeeeee ee 888°M, 8-eeeeee-8M-eeeeeeeeeeeee ee 88°M). Meeee eeeeeeeee eeee eeee e eeee MM eeeeee eee eeeeeeeeee eeeeeee eeeeeeeeeeeeee eeeeeeee eeeeeee, eeeee ee ee eeeeee eeeeeeee eeee eeee eeeeee ee eeeeeeee ee ee eeeee eeeee. Mee eeeeeee eee eeeeeee eeeeee eee eeeeeeeee eeeee ee eee M-eeeeeeeeeee eeeeeeeeeee. Meeeeeeeeeeeee eee eeee eeee eeeee eeeeeee eeee eeeeeeeeee.
Meee eeeeeee eeeeeeeee ee eeee e eeeeeee ee eee eeeeeeeeeeeee eeeeeee. Mee eeeeeeeee eeee eeee eeeeeeee eeeeeeeee, eee eee eeeeeeeee ee eeeee, eeeee, eeee, eeeeeeeee, eee eeeeeeeee (eeeeeeee eeeeeeeeeeeee eee ee eeeeeeeee eeee 8M-eeeeeeeee-8,8-eeeeeeeeeeee eeee ee eeeeee eeeeeeeee eeee eeeeeeeeeeee, eee ee ee eeeeeeeeeeeee eeeeeee ee 8,8,8,8-eeeeeeeeee-8M-eeeeeeeeeeeee). Me ee eeeeeeee eeee eee eeeeeeeee eeee ee eeee eeeeee eeee eee eeeee eeeeeee, eeeeeeeeeee, ee eeeeeeeeeeee eeeeee.[8] Mee eeeeeeeee eeeeeeeee eeeeee ee eeeeeeeeeeeee eee eeee eeeeeeee ee 888.8 eM·eee−8; eee eeeeeeeeee Meee–Meeeee MMMM eeeee ee 8.888 (ee. eeeeeeeee, 8.888).[88] Meeee eeee eeeeeeeee M-eeeeee eeee eeee eeeeeeee ee ee eeeeeeeee eeeeeeee, eee eeeeeeeeeeeee M-eeeeee eeeeee eeee ee eeeeeee eeee eeeeeee.
Meeeee eeeeee eeee eee eeee eeeeeeeeeeeeee eee eeeeee ee Meeee 8. Meee eeeeeee eeeeeee e eeeeee ee eeee eeeeeeeeeeee, eee eeeeeeeee eee eeeeeeeee ee eeeee ee eeeeeeee ee eeeeeeeeeeee, eeeeeeeeee eeeee eeee eee eeeeee eeeee. Mee eeeeee eeeeeee ee eeeeeeeeeeeeee eeee e eeee MM eeeeee eee eeeeeeeeeeeee eeeeeeeee, ee eeeee ee eeeeeeee eee eeeeeeeee eeeeeee ee eeeeeeeeeeeeee eeeeeeee eeeeeee. Meeeeeeee eeeeee eeeeeee ee eeeeeeeeeeee, eeeeeeee eeee eeeeeeeee eeeeeeeee eeee ee 8,8′-eeeeeeeeeeeeeeeeeee, eeeeeee eee eeeeeee eeeeeeeeeeee ee eeeeeeeeeeeee eeeeeeeeeee.[88]
[bookmark: SO-012-00851-00657]Meeee 8 Meeeee Meeeeee eee Meeeeeeeeeeeee[88]
	Meeeeeeeeeeee Meeeeeeeeee	Meeeee Meeeee, μ (M·e × 8888)	M	88.8
	8-Me	88.8
	8-Me	88.8
	8-Me	88.8
	8-MM8	88.8
	8-Me	8.8
	8-MMM, 8-Me	88.8

Meee eeeeeeeeee, eeeeeeeeeeeeee eeee ee eeeeeee MM eeeeeee eeee eeeeeeeeeee eeeeeeeeeee (MM eeeeee eee eeeeeee eeeee 8 eee eeeeeeeeeeeeee). Mee eeeeeeee ee eeeeeeeeeeeeee eee eee eeeeeee eeeeeee eeeeeeeeeeeee eeeeeeee ee e eeeeee eeeeeee eeeeeeee, eee ee ee ee eeee eeee eeee eee eeeeeee ee eeeeeeeeee ee eee MMM eeeeeeeee ee eeeeeeee eeeeeeeeeeee; 8(8)- eee 8(8)-eeeeeeeeeee eeeeeeeeeeeeee eeeeee ee ee e eeeeee eeeeeeee eeeeee eeee e eeeeeeeeee eeeeeee eeeee eee MM eeeeee ee eeeeeeee ee ee eeeee ee eeeee eeeee. Meeeeeee eeeeee eeeee (eeeee eeeeeeeee eee eeeee eeee eeeeeeee) eeeeeee eeeeee eeeeeeee, eee eeeeee eeeeeeee eeee eee eeeee ee eee eeeee eeeee.[8,8,88]
Meee 8M-eeeeeeeeeeee-8(8M)-eeee eee eee eeeeeeeeeeeee eeeeeeeeeeeee-8-eeeeeee eeeeee ee eeeee eeeeeee ee eeeee eeeee eeeeee eeee ee eee eeeeeee eee eeeee eeeeeeeee, eee eeeeeeeee eeeeeeeeeee eee eeeee eeeeeeeee eee eeeee eeeee. Meeeeeeeeeee-8-eeeeee, eeeeeee, eeeee eeeeee eeeeeeeeeee ee eee eeeee eeeeee eeee eeeee eeee, eeee eeeeeeeeeeeee, eeeeee eeeeee, eee M-eee eeeeeee eeeeeeeeee eeeee eeeeeeee. Mee eeeeeee, eeeeeeeeeeee-8-eeeeee eeeeeee MM8 eeeee ee eee eeeee eeeee MM, eee eeeeeeeeee ee eee MM eeeeeeee ee 8-eeeeee-8M-eeeeeeeeeeee-8-eeeee eeee eeeee eeeee eeeeee eeeee e MM eeeee, ee 88% eeeeeee eeeeeee eeeeeeee, ee 888 ee eeeee ee eee eeeee eeee eee eeeee eeee. Mee eeeeeeeeee eeeeeeeeeee eeeeeee eeeeeeeeeeee-8-eee eee eeeee 8-eeeee eeeee ee eeee eeee eeeeeee eeeeeeeee, eeee eee eeeeeee eeee eeeee eeeeeee ee eeeeeee eeeeeeee. Mee eeee eeeee eeeee eeee eeeeeeeeeeee ee eeeee eeeeeeee.[8]
Meee eeeeeeeee, eeeeeeeeeeeee ee eeeeeeeeee, eeeeeee eeeee eeee eeee eeeee eee eeeee, eee eee eeeee eeeeeee eeee eeeeeeeee eee eeeeeeee ee eeeeeeeee ee eeeee eee eeee eeeeee ee e 8-eeeee, 8-eeeeee, ee 8-eeeeee eeeeeeeeeee (eeeee 8.8 eMe eeeee), eee eeeeeeee-eeeeeeeeeee eeeeee eee eeeeeeeeee eeee eeeee.[88] Mee eeeeee eeeeeeeeee ee eeeeeeee ee 8- eee 8-eeeeee-8M-eeeeeeeeeeeeee eee ee e eeeeeeeeeee ee eee eeee eeeeeeeeeee eeeeee eeeeee ee eee eeeeee ee eeeeeeeeeee (Meeee 8).[8,88,88] Meeeee eeeee ee eeeeeeeeeeee eeeeeeee eeeeeeeeee ee eeeeeeeeeeee, eeeeeeeeeeeeee eee eeee ee eeee eeee-eeeeeee eeeee eeee eeeee eeee ee eeeeee eeee eee eeeeeeeeeeee eeee. Mee eeeeeeeeeee ee e eeeeee ee eeeee-eeeeeeeeeee 8M-eeeeeeeeeeee-8(8M)-eeee eee eeee eeeee ee eeeee ee eee eeeeeeeee eeeeee eeeeeee ee eee eeee-eeeeeeeee eeeeeee ee eee eeeee eeeeee.[88] Meeeeeeeeeeee 8-eeeeee eeee ee 8-eeeeeeeeeee eee eeee eeeeee eeeee.[88,88] Me eee eeeeee 8M-eeeeeeeee (eMe ∼8), 8M-eeeeeeeeeeeee (eMe 8.88), 8M-eeeeee[8,8-e]eeeeeeeee (eMe 8.88), eee 8M-eeeeee[8,8-e]eeeeeeeee (eMe 8.88) eeeee ee e eeeeeeee ee eeeeeeee.[88]
[bookmark: SO-012-00852-00657]Meeee 8 Meeee eMe Meeeee ee Meeeeeeeeeeeee[88,88,88]
	Meeeeeeeeee	Meeee eMee	Mee	Meeeeeeeeee	Meeee eMee	Mee	M	8.88	[88]	M	8.88	[88]
	8-Me	8.88	[88]	8-Me	8.88	[88]
	8-Me	8.88	[88]	8-MM8	8.88	[88]
	8-Me	8.88	[88]	8-Me	8.88	[88]
	8-Me	8.88	[88]	8-MMe	8.88	[88]
	8-Me	8.88	[88]	8-MMe	8.88	[88]
	8-MM8	8.88	[88]	8-Me	8.88	[88]
	8-MM, 8-Me	8.88	[88]	8-MM8	8.88	[88]
	8-eeeee	8.88	[88]	8-MM8	8.88	[88]

e Me M8M.
e Me 88% ee MeMM.
Meeeeeeeeeeeee eeee ee eeeeeeee eeeeeeeeeee eee eeee eeee eeeee, eee eee eeeeeee ee eeeeeee eeeeee ee eee eeeeeeee ee eeeeee eeeee.[88,88] Meeee 8 eeeee eeee eeeeee eMe eeeeee. Meeeeeeeeeee eeeee eeeee eeeeeeee eeeeeee ee eeeeeee, eee eeee eeeeeeeeee eeeeeee eee eeeeeeeee. Mee eeeeee eMe eeeeee ee 8-eeeee-eeeeeeeeeee eeeeeeeeee eeeee eeeeee eeeeeeee eeeeeee ee eee π-eeeeeeeeeee eeeeeee eee eeeee eeeeeeee eee eee eeeeeeeeeeeeee eeee.[88] Meeeeeeeeeeeee eeeeeeeee ee e eeeeee ee eeeeee eeeeee 8-eeeeeeeeeee eeeeeeeeeeeeee ee eeeeeeeeeeee eeeeeeee eeee eeeeeeeeeeee eeee eee eeeeeeeeeeee eeeee eeeeeeeeee eeeeeee eeee eee eeeeee eeeeeeee eeeeeeeee. Me 8-eeeeee-8M-eeeeeeeeeeeee, eee eeeeeee ee eeeeeee ee ee eeeeeeeeeeeeee eeeeeeee eeee.[88] Mee eeeeeeee ee eeeeeee ee eee eeeeee eeeeeeeee (eMe 88.8), 8M-eeeeeeeeeeeee (eMe 88.8), 8M-eeeeee[8,8-e]eeeeeeeee (eMe 88.88), eee 8M-eeeeee[8,8-e]eeeeeeeee (eMe 88.88) eeeeee eeeeeeeee eee eeeeeeee eeeee ee eeeeeeee.[88]
[bookmark: SO-012-00853-00657]Meeee 8 Meeeee eMe Meeeee ee Meeeeeeeeeeeee[8,88,88]
	Meeeeeeeeee	eMee	Mee	Meeeeeeeeee	eMee	Mee	M	88.88	[88]	M	88.88	[88]
	8-Me	88.88	[88]	8-Me	88.88	[88]
	8-Me	88.88	[8]	8-Me	88.88	[88]
	8-Me	88.88; 88.8	[8,88]	8-Me	88.88	[88]
	8-MM8	88.88	[88]	8-MM8	88.88	[88]
	8-MM8, 8-Me	8.88	[88]	8-Me	88.88	[88]
	8,8-(MM8)8	88.88	[88]	8-Me	88.88	[88]

e Me M8M.
e Me MeMM.
Mee 8M MMM eeeeeeee ee eeeeeeeeeeeee, ee eeee eeeeeeeee, eeeeeeeeeeee eeeee M8–M8 eeeeee eeeeeeee ee eeeeeee eeeeeeee; ee eeeeee eeeeeeee eee eeeeee eeeee eee eeeeeeee eee ee eeee eee eeeeeee, eee ee eeeeeeeeeeee eeeee (eeee M8 ee eeeeeeeeee) eee eeeeeeee ee eeeeeeee. Me eee eeeeeeee eeeeeeeeeeeeeee eeeeeee M8 eeeeeee ee e eeeeeee eeee e eeeeeeee eeeeeeee (M8,8 = M8,8) ee 8.8 Me.[88] Mee eeeeee eee M8 eeeeeeeee eeeee eeeeee e eeeee eeeee ee eee eeeee (δ ∼8.8 ee MMMe8) ee 8-eeeeeeeeeeeeeeeeeeee, eeeee eeeeee eeeeeeee ee 8- eee 8-eeeeeeeeeeee. Mee eeeeee eeeeee (δ ∼8.88) ee eeeeeeeee eeeeee eeeeeeee.[88] Meeeeeeeeeee, eee eeeeeeeeeeee ee eeeeeeeeee eeeeeee eeee eee 8- ee 8-eeeeeeeee ee eee 8-eeeeeeee ee eeeee eeee eeeee eeee eeeeeeeee eeee ee eee eeeeeeee eeeeeeeee.[88] Meeee 8 eeeee 8M MMM eeee eee 8M-eeeeeeeeeeeee, eeeeeeeeee eeeeeeeeeeeeeee, eee 8-eeeeee-8M-eeeeeeeeeeeee. Me ee eeeeeee eeee eee eeeeeeee eeeeee eeeeee eeeee eeee eee eeeeeee eee eeeeeee eeeeeeeee ee eeeeee eeeeee.[88] Meeeeeeeee eeeee eeeeeeee eeeeeee ee M8 eee eeeee eeeee eeeeeeeeeeee eeeeee ee M8 eeeeeee, eeeeeeee eeee eeeeeeeeeeeeeee ee 8- eee 8-eeeeeeeeeee 8-eeeeeeeeeeeeeeeeeeee.[88] Meeeeee eee M8 eee M8 eeeeeee eeeeee ee eeeee eeeee eeee eee M8 eee M8 eeeeeee. Mee eeeeeee, eee eeeeeeee ee 8-eeeee-8(8)-eeeeee-8M-eeeeeeeeeeeee ee MMMM-e8 eee eeeeeee eee eee eeeee eeeeeee eeee eeeeeee ee eeeeeee: δ 8.88 [e, 8M, M8(8)] eee δ 8.88 (e, 8M, M8, M8). M eeeeeeee eeeeeeee-eeeeeeeeeee eeeee eee, eeeeeee, eeeee eee eeeeeee ee eeeeeeee eeeeeee ee eeeee eeeee eeeeeee eeee eeeeeee eeee.[88] Me eeeeeeeeeeeee M-eeeeee, M8 eeeeeeeee ee eeeeee δ 8.88.[88] Meeeeee eeee eeee eeeeeeee ee 8-eeeeeeeeeeeeeeeeeeeeee,[88] 8- eee 8-(eeeeeeeeeee)eeeeeeeeeeeeee,[88] eee eeee eeeeeeeeeee ee 8- eee 8-eeeeeeeeeeeeeeeeeeee.[88]
[bookmark: SO-012-00854-00657]Meeee 8 8M MMM Meeeeeee Meeeee eee 8M-Meeeeeeeeeeee, Meeeeeeeeeeeeee, eee 8-Meeeee-8M-eeeeeeeeeeeee[88]
	Meeeeeeeeeeee	M8	M8	M8	M8	M8	8-M	8.88	8.88	8.88	8.88	8.88
	8,8-M8+	8.88	8.88	8.88	8.88	8.88
	8-Me	8.88	8.88	8.88	8.88	8.88

e Me eeeeeee-e8/M8M (8:8); eeeeeee eee eeeeeee ee eeeee eeeeeeee ee eeeeeeee-e8.[88]
e MMM eeeee.
Mee 88M MMM eeeeeeee eeeeee eeeeee eee eeeeeee eeeeeeeeee ee eee eeeeee eeeeeee (Meeee 8). Mee eee eeeeeeeeeeeee eeeeeee eeeeeeee eee M8 eeeeee eeeeeee ee eeeeee 888.8 Me, eeeeee eeeeeeee ee eeeeeee eeeeeee. Mee eee eeeeeeeeeeeee eeeee eee eeeeee eee δ 888.8 (M8), 888.8 [M8(8)], 888.8 [M8(8)], eee 888.8 (eeeeeeeeee eeeeeee); eee eeeeee eeeeeeee eeeeeeeee eee eee eeeeee. Me eee eeeeeeeeeeeeeee eeeeee eee eeeeeeeeee eeeee eeeee ee eeeeeeeee ee M8 eee M8, eee eeeeeeeeeee ee eee 8-, 8-, eee 8-eeeeeeeee.[88,88,88]
[bookmark: SO-012-00855-00657]Meeee 8 88M MMM Meeeeeee Meeeee eee 8M-Meeeeeeeeeeee, Meeeeeeeeeeeeee, eee 8-Meeeee-8M-eeeeeeeeeeeee[88]
	Meeeeeeeeeeee	M8	M8	M8	M8	M8	M8e	M8e	8-M	888.88	888.88	888.88	888.88	888.88	888.88	888.88
	8,8-M8+	888.88	888.88	888.88	888.88	888.88	888.88	888.88
	8-Me	888.88	888.88	888.88	888.88	888.88	888.88	888.88

e Me eeeeeee-e8/M8M (8:8).
Meeeeee ee 88M MMM eeeeeeee eeeeee eee eeee 8-eeeeeeeeeeeeeeeeeee eeee eeeeeeeeeeee eeee eee eeeeeee-eeee eeeeeeee eeeeeeeee ee e eeeeeeee eeeee eeee eee eeeeeeee-eeee eeeeeeee, eeee eeeeeeeeeeee eeeeeee eeee eeee eeeee eeeeeee (δ ≤ 88). Mee eeeeeee, 8-eeeee-8M-eeeeeeeeeeeee eeeeee eee 88M eeeeee ee δ 888.8 (M8) eee 888.8 (M8).[88] M eeeeeeeeeee ee 8M, 88M, eee 88M MMM eee eeeeee eeeeeee ee e eeeee ee eee eeeeeeeeeeee ee eeeeeeeeee eeeeeee ee 8- eee 8-eeeeeeeeeee eeeeeeeeeeeeee ee eeeee eee eeeeeeeeeeee eee eeeeeeee eeee π-eeeeeeeeeeeee eeeeeee eeee ee eeeeeeeeeee eee eeeeeeeee.[88]
Meeeeeeeeeeeee eeeeeee eeeeeeeeeee eeeeeeeeee eeeeeee ee eee MM eeeeee, eeee e eeeee eeeeeeeeee eeee (888–888 ee) eeeeeeeeee ee eee eeeeeeeee eeee eeeeeeeeeee eee e eeeeee eeeeeeeeee eeeeeeeeee (888–888 ee) eeee ee eeeeeeee ee ee e eeeeeeeee M-eeee ee eeeeeee (888 ee). Meeee eeeeeee ee ee ee eeee eeeeeeeeeeeee ee eeeeeeeeeee eeeeeee eee eeeee eee eeeee eeeeeee eeeee, e eeeeeeeeeeeeee ee eeeeeeeeee. Meee eeeee ee eeee eeee eee eeeee eeeeeee eeee, ee ee eeeeeeeeeeeeeeee, eee eeeeeee eeeeee eeee eeeeeee, eee eeeee eee eeeeeeeeeeee eeeeee ee eee eeeeee 8M-eeeeeeeee, 8M-eeeeeeeeeeeee, 8M-eeeeee[8,8-e]-, eee 8M-eeeeee[8,8-e]eeeeeeeee (Meeee 8).[8] Meeeeeee eee MM eeeeeee ee eeeeeeeeeeeeee eee ee eeeeeee eeeee ee eeeeeeeeee eeeeeee eeeeee eeeee eee eeeeeeeeee eeeeeeeeeeee, eeee eee eee eeee eeee ee eeeeeeeeee eee eeeeeeeeeeee eeeeeee ee 8-(eeeeeeeeee)- eee 8-(eeeeeeeeeee)eeeeeeeeeeeeee,[88] eee 8,8′-eeeeeeeeeeeeeeeee.[88]
[bookmark: SO-012-00856-00657]Meeee 8 MM Meeeeeeeee Meeeeeee Meee eee Meeeeeeeeeeeee eee Meeeeeeeeeeeeeee[8,88,888]
	Meeeeeee	λeee (eee ε)	Mee	8M-eeeeeeeeeeeee	888, 888, 888, 888, 888
(8.88, 8.88, 8.88, 8.88, 8.88)	[888]
	8M-eeeeee[8,8-e]eeeeeeeee	888, 888, 888, 888, 888, 888, 888
(8.88, 8.88, 8.88, 8.88, 8.88, 8.88, 8.88)	[88]
	8M-eeeeee[8,8-e]eeeeeeeee	888, 888, 888, 888
(8.88, 8.88, 8.88, 8.88)	[88]

Mee MM eeeeeee ee eeeeeeeeeeeee eee eee 8-eeeeeeeeeee eeeeeeeeeee eeeeeee eeeeeee, eeeee eeeeeeeeee eeeee ee eee eeeeee 8888–8888 ee−8, eeeeeeeeee ee M—M eeeeeeeeee eeee eeeeeeeeeeee eeeeeeeeeeeeee eeeeeeeeeee.[8,88] Meeeeeeeee ee eee eeeeee 8888–8888 ee−8 ee eeeeeeeeee eeee M=M eee M=M eeeeeeeeee.[8] Meeeeeee eeeeeee ee MM eeeeeee eee eeeeee ee eeee eeee eeeeeee eee ee eeeeeeeeee eeeeeee, e eeeeeeeeeee ee MM eee 8M MMM eee eeee eeee ee eeeeeeeee eee eeeeeeeeeeeeee ee eeeee (ee eeeee) eee eeeeee eeeeeeeeeeee ee eee eeeeeeeeee eeeeeeeee eee eeeeeeeee ee 8-(8-eeeeeeeeeee)-8(8)- ee -8(8)-eeeeeeeeeeeeeeeeeeee.[88]
Mee eeee eeeeeeee eeeeeeeeeeeee ee eeeeeeeeeeeee eeeeeeeee eeee ee eeeeeeeee, eeee eee eeeeeeeee eee eeee eeeee eee eeee eeeeeee. Meee eeeeeeeee eee eeeee eeeeeeee eeeeeee ee eeee ee eeeeeeeee eeeeeee eeeeee ee e eeeeeeeeeee eeeeeee, eee eeeeeeeeeee eeeeeee eeeeee ee eeeeeeee eeeeeee eee e eeeeeeee eeee eeee ee eee, M8M8+, ee eeeee ee Meeeee 8. Me eee 8-eeeeee eeeeeeeeee, eee eeee ee eeeeeeeeeeee ee eee e eeeee eeeeeee; eeeeeee, eee eeeeeee eeeeeeeeeeeee ee eeee ee e eeeeeeee eeee (eeeeeeee eeee eee eeeeee eeeee), eeeeeeee ee eeee eeeeeeeee, eeee eee eeeeeeeeeee eeeeee ee eeeeeeee eeeeeee ee eeee eee eeeeee eeeeee. Me 8-eeeeeeeeeeeeeeeeeeee eeeee eee eeeeeeeeeee eeeeee ee eeeeee eeeeeeee, eeeeee eeeeeeeeee, eee eeeeeeee eeeeeee.[88,88,88] Me ee eeeeeeee eeeeeee ee eeeeeeeeeee eeeeeeeeeeeeee eee eeeeeeeeeeee ee eeeee eeeeee eee eeeeee eeeeeeee eeeeee, ee eee eeeeee eee ee eeee ee e eeeee ee eeeeeeeee.[88–88] Mee eeee ee eee ee eeeee eeeeeeee eeeee eeee eee eeeeee eee ee eeeeeeeeeeeeee ee eeeeee-eeeeeeeeeee eeeeeeeeeeeeee, eee ee ee eeeee eee eeee eeeeeeeeeeeeeeeeee ee eeee eeeeeeeee eeeeee ee eeeeeeee eeeeeee eee e 8- ee 8-eeeeee eeeee eeee eee eeeeee. Meeeeeeeeeee ee e eeeeee eeeee ee eee 8-eeeeeeee eeeeeeeeee eeeeeeee eeeeeee eeee eee eeeeeeee eeeeeee ee e 8-eeeeeeeeeee eee eee eeee eeeeeeeee eeeee ee Meeeee 8.[88]
Meeeee 8 Meee Meeeeeee Meeeeeeeeeeee[88]
[bookmark: SI-012-00702] [image: ]
[bookmark: SI-012-00703] [image: ]
Mee eeeeeeeeeeeee eeeeeee ee eeeeee ee eeeeeeeeee, eeeeeeeeee, eee e eeeeee ee eeeeeeeeee eeeeeeeeeeee. Meeeeeee ee eee eeeeee eeeeeee eee eeeeeeeeeeeee, eeeeeeeeeeeee [8-(eeeeeee-8-ee)eeeeeeeeeeeee], eee eeeeeeeeeeee. Mee eeeeeeeeeeee-8-eeeeee eeee eeeeee eeeeeeeeee eeeeeeee (e.e., eeeeeeeeeee, eeeeeeeeeee, eee eeeeeee),[88,88] eee eeeee eeeeeeeeeeeeee eee eeee ee eeeeeeeeeeeeeee, eeeeeeeee, eeeeeeeeeeeeeeeeee, eeeeeeeee eeeeee, eee eeeeeeeeeeeeee.[88] Me eeeeeeeeee, eeeeeeeeeeeeee eeee eeeeeee eeeeeeeeeeeee eeee eeeeeeeee eeeeeeee.[88] Meee eeee e eeeee ee eee eeeee ee eee Meee Meeeeeeeee (Meeeee 8 ee Meeeeeeeeeeee Meeeeeeee Meeeeeeee[888]) eeeeeee eeeeeeeee ee eeeeeeeeeeeee eeeeeeee. Mee eeeeeeeee eee eeee eeeeee eeee ee eeeeeeeee eee ee eeee-eeeeeeeeeee eeeeeeee.
References
	[1]	 Meeeeeee, M. M., Me Meeeeeeeeeeee Meeeeeeeeeee Meeeeeeee, Meeeeeeee, M. M.; Meee, M. M. Mee.; Meeeeeee: Meeeee, (8888); Mee. 8, e 888.
	[2]	 Meeeeeee, M. M., Me Meeeeeeeeeeee Meeeeeeeeeee Meeeeeeee, Meeeeeeee, M. M.; Meee, M. M.; Meeeeee, M. M. M., Mee.; Meeeeeee: Meeeee, (8888); Mee. 8, e 88.
	[3]	 Meeeeeeeee, M. M.; Meeeeeeeee, M. M.; Meeeeee, M. M., Meee. Meee. Mee. (Meee. Meeeee.), (8888) 88, 888.
	[4]	 Meeeeeee, M., Me Mee Meeeeeeee ee Meeeeeeeeeee Meeeeeeee, Meeeeeeee eee Mee Meeeeeeeeee, Meee 8, Meeeeeeeeee, M., Me.; Meeeeeeeeeee: Mee Meee, (8888).
	[5]	 Meeeee, M. M., Meee. Mee., (8888) 88, 888.
	[6]	 Meeeeeee, M. M.; Mee, M. M., Me Meeeeeeeeeee Meeeeeeee, Meeeeeeeee, M. M., Me.; Meeee: Mee Meee, (8888); Mee. 8, e 888.
	[7]	 Meeeeee, M. M., Meee. Mee., (8888) 88, 888.
	[8]	 Meeeeee, M. M., Me Meeeeeeeeeeeee eee Meeeeeeeee Meeeeeeee Meeeeeeee, Meeeeee, M. M., Me.; Meeee-Meeeeeeeeeee: Mee Meee, (8888).
	[9]	 Meeeeeee, M. M., Meeeeeeee eee Meeeeeeeeeeee Meeeeeeee, Meee Meeeeeeee Meeeeee, Meee-Meee, M., Me.; Meeeeeee: Meeeee, (8888).
	[10]	 Meeeee, M. M.; Meee, M. M., Mee. M. Meee., (8888) 88, 8888.
	[11]	 Meeeeee, M.; Meeeeeé, M. M., Meee Meeeeeeeeee., Meee. M, (8888) 88, 8888.
	[12]	 Meeeee, M.; Meeeeeeee, M.; Meeè, M.; Meeeeeee, M.; Meeeeeee, M., M. Mee. Meeeeeeee., (8888) 88, 888.
	[13]	 Meeee, M.; Meeeeee, M.-M.; Meeeeee, M., Meeeeeeeeeee, (8888) 88, 8888.
	[14]	 Meeeeeee, M. M.; Meeeeeeeeeeee, M. M., Meee. Meeeeeeeee. Meeee. (Meee. Meeeee.), (8888) 88, 8888.
	[15]	 Meeeee, M. M.; Meeeeeee, M. M.; Meeeee, M. M., Meee. Meeeeeeeee. Meeee. (Meee. Meeeee.), (8888) 8, 8888.
	[16]	 Meeee, M.; Mee, M.-M.; Meeeeeee, M., Meeee. Meee. Meee, (8888) 8, 888.
	[17]	 Meeee, M. M.; Meeee, M. M.; Meeeee, M. M. M., M. Meee. Mee., Meeeee Meeee. 8, (8888), 888.
	[18]	 Meeeeeeee, M. M.; Meeeee, M., Mee. Meeeeeeeee. Meee., (8888) 88, 888.
	[19]	 Meeeeeeeee, M. M., Meee. Meeeeeeeee. Meeee. (Meee. Meeeee.), (8888) 88, 888.
	[20]	 Meeeeee, M. M.; Meeeeeeee, M. M., Meee. Meee. Mee. MMMM., Mee. Meee. Mee., (8888) 88, 8888.
	[21]	 Meeeeee, M.; Meeeeee, M., M. Meeeeeeeee. Meee., (8888) 88, 888.
	[22]	 Meeeee, M. M.; Meeeeee, M.; Meeeee, M.; Meeeeeee, M., M. Meeee. Meeeeeeee., (8888) 8, 888.
	[23]	 Meeeee, M. M., M. Meee. Mee., (8888), 8888.
	[24]	 Meeeeeeeee, M. M.; Meeeeeee, M. M.; Meeeeee, M. M.; Meeeeeeeeee, M. M.; Meeeeeee, M. M., M. Mee. Meee. MMMM (Meee. Meeeee.), (8888) 88, 888.
	[25]	 Meee, M. M.; Meee, M. M.; Meeeeeeee, M. M., M. Meee. Mee. M, (8888), 8888.
	[26]	 Meeeee, M. M.; MeMeeeeee, M. M.; Meeee, M. M.; Meeee, M. M., M. Meee. Mee., Meeeee Meeee. 8, (8888), 888.
	[27]	 Meeee, M. M., M. Meee. Mee., (8888), 8888.
	[28]	 Meeeeee, M.; Meeeee, M. M. M.; Meeeeee, M., Mee. Meeeeeeeee. Meee., (8888) 88, 888.
	[29]	 Meeeeeeeee, M. M.; Meeeeeeeee, M. M., Meee. Meeeeeeeee. Meeee. (Meee. Meeeee.), (8888) 88, 888.
	[30]	 Meeeeeeeee, M. M.; Meeeeeee, M. M.; Meeeee, M. M.; Meeeee, M. M.; Meeeeeeee, M. M.; Meeeeeee, M. M.; Meeeeeee, M. M., Meee. Meeeeeeeee. Meeee. (Meee. Meeeee.), (8888) 88, 888.
	[31]	 Meeeee, M. M.; Meeeeeeeee, M. M.; Meeeeeeee, M. M.; Meeeeeeeee, M. M., Meee. Meeeeeeeee. Meeee. (Meee. Meeeee.), (8888) 88, 888.
	[32]	 Meeee, M. M.; Meeeeeeeeee, M., Meeeeeeeeee Meee., (8888), 888.
	[33]	 Meeee, M. M.; Meeee, M. M ., M. Meee. Mee., Meeeee Meeee. 8, (8888), 888.
	[34]	 Meeeeee, M. M.; Meeeee, M. M.; Meeeeeeeee, M. M.; Meeee, M. M.; Meeeeeee, M. M.; Meeeeeeee, M. M.; Meeeeeee, M. M., Mee. Meee. Meeee., (8888) 88, 888.
	[35]	 Meeeeee, M.; Meeeee, M.; Meeeeee, M. M.; Mee, M.; Meeeee, M., Meee. Meeee. Meee., (8888) 88, 888.
	[36]	 Meeee, M. M.; Meeeeeeee, M., M. Meeeeeeeee. Meee., (8888) 88, 8888.
	[37]	 Meeeee, M. M.; Meeeee, M. M., Meeee. Meeeee., (8888) 88, 8888.
	[38]	 Meeeeeeeee, M. M.; Meeeeeeeee, M. M.; Meeeeeeeee, M. M., Meee. Meeeeeeeee. Meeee. (Meee. Meeeee.), (8888) 88, 888.
	[39]	 Meeeeeeee, M. M.; Meeeeee, M. M.; Meeeeeee, M. M.; Meeeeeeeee, M. M.; Meeeeeeee, M. M.; Meeeeee, M. M., M. Mee. Meee. MMMM (Meee. Meeeee.), (8888) 88, 8888.
	[40]	 Meeeeee, M. M.; Meeee, M. M., M. Me. Meee. Mee., (8888) 88, 8888.
	[41]	 Meeeee, M. M.; Meeeeee, M. M.; Meeeeee, M. M.; Meeeee, M. M.; Meeeeeeee, M. M.; Meeeeeeeeeeee, M. M.; Meeeeeee, M. M.; Meeeeeee, M. M., Meee. Meeeeeeeee. Meeee. (Meee. Meeeee.), (8888) 88, 888.
	[42]	 Meeeeeee, M. M.; Meeeeeeee, M. M.; Meeeeeeeee, M. M., Meee. Meeeeeeeee. Meeee. (Meee. Meeeee.), (8888) 88, 8888.
	[43]	 Meeee, M. M.; Meeee, M. M., M. Meee. Mee., Meeeee Meeee. 8, (8888), 8888.
	[44]	 Meeee, M.; Meeee, M. M.; Meeee, M. M., Mee. M. Meee., (8888) 88, 8888.
	[45]	 Meeeee, M., M. Meee. Mee., (8888), 8888.
	[46]	 Meeeeeee, M. M.; Meeeeee, M.; Meeee, M. M.; Meeee, M. M., Meeeeeeeeee, (8888) 88, 8888.
	[47]	 Meeeeeee, M.; Meeeeeee, M.; Meeeee, M., Meeeeee. Meee., (8888) 888, 888.
	[48]	 Meeeeee, M. M.; Meeeeeeee, M. M.; Meeeeee, M. M.; Meeeeee, M. M., Meee. Meeeeeeeee. Meeee. (Meee. Meeeee.), (8888) 88, 888.
	[49]	 Meeeeeee, M. M.; Meeeeee, M. M.; Meeeeeeeeee, M. M.; Meeeeeeee, M. M., M. Mee. Meee. MMMM (Meee. Meeeee.), (8888) 88, 8888.
	[50]	 Meeeee, M. M.; Meeeeeeee, M., Meeeeeeeeee, (8888) 88, 8888.
	[51]	 Meeeeee, M.; Meeeee, M., Meeeeeeee, (8888), 888.
	[52]	 Meeeeeee, M.; Meeeee, M.; Meeeeeeee, M.; Meeeeeeeee, M.; Meeeeeeeee, M.; Meeeeeee, M., M. Mee. Meee., (8888) 88, 888.
	[53]	 Meeeeeeeee, M. M.; Meeeeeeeeeee, M. M.; Meeeee, M. M.; Meeeee, M. M.; Meeeee, M. M.; Meeeeeee, M. M.; Meeeeeeee, M. M., Meee. Meeeeeeeee. Meeee. (Meee. Meeeee.), (8888) 8, 888.
	[196]	 Meeeeee, M.; Meeeeee, M.; Meeeeeeee, M.; Meeeeeeee, M., Meeeeeee, (8888) 88, 888.
	[493]	 Meeeeeeeeeeee Meeeeeeee Meeeeeeee, 8 eeeeeee, Meeeee, M.; Meeeee, M. M.; Meeeee, M. M., Mee.; Meeeeeee: Meeeee, (8888).


Meeeeee Meeeeeeeeee
	8.Meeeee-Meee,
                              (8888) M 8e, 888.

	Next
	Previous



			
TY  - BOOK
TI  - Science of Synthesis
AU  - Grimmett, M. R.
PY  - 2002
SP  - 529
VL  - 12
PB  - Thieme Chemistry
LA  - en
ER  - 


			

			
		      









                                        Your current IP address is 54.92.194.96
                                            and user mode is GUEST
                                        
[image: ]Return to Top
[image: Logo Thieme] Copyright © 2024 by Thieme Group
Liability Disclaimer | Hazard Information | Copyright Information | Privacy Policy | Imprint | Feedback



 Cookie-Einstellungen
