
      
    

      Javascript is not enabled. This application needs javascript to work properly. Please enable javascript.

    
[image: ]Help | Safety Statement | About Science of Synthesis | About Thieme Chemistry
[image: ][image: Logo Thieme]Science of Synthesis

[image: ]	Query
	Results
	Full Text
	Explore Contents
	Teaching Resources
	Training & Support



You are using Science Of Synthesis as a Guest.Please login or request a trial to access the full content.	Login
		      X
		      Personal Login

		      Username or e-mail address
                                                                   

		      Password
                                                                   

		      
		      
		      [image: ]
                                                                   Login
                                                               Forgot password?

		      [image: ]
                                                                   Institutional Login
                                                               

		      

		      [image: ]
                                                               Request a trial
                                                           
		    






	    
	Dihydroxyl
	                                      		...
	                                       	
	»
	1,2-Dihydr
	                                      		...
	                                       	
	»
	Sharpless 
	                                      		...
	                                       	


Download PDF







[image: ]	Query	|	Results	|	Text	|	Explore

[image: ]
[image: ]Navigation
0 Hits
	Previous / Next

[image: ]

		    [image: ]
		  




You are using Science Of Synthesis as a Guest.
Please login to access the full content or check if you have access viaThieme Chemistry E-Books
1.1.1.2 Sharpless Asymmetric Dihydroxylation of Alkenes

			DOI: 
          10.1055/sos-SD-201-00002	Next
	Previous


Muñiz, K., Science of Synthesis: Stereoselective Synthesis, (2011) 1, 10.
This variant of the osmium-promoted reaction permits an enantioselective 1,2-dihydroxylation of alkenes.[1,20–22] The reaction has a broad substrate scope and a characteristic selectivity, and it represents one of the most reliable asymmetric homogeneous catalytic processes developed to date.
Mee eee eeeeeee ee eeee eeeeeeee ee eeeee ee ee eeeeeeee eeeeeeeeeee ee Meeeeee, eee eeeee eeee eee eeeeeeee ee eeeeeeee eeeeeeeeeeeee eeeeeeee eee eeeeeee eeee ee eeeeeeeeeeeeeee.[88] Mee eeeeeeeee ee e eeeeeeeeeeee eeeeeee ee eeeeee(MMMM) eeeee[88,88] eeeeeeee Meeeeeeee ee eeeeeee eeeeee eeeeeeee eeeeeeee eeeeeeeeeee ee eeeeeee ee eee 8,8-eeeeeeeeeeeeeee ee eeeeeee. Meee eeeeeeeeeee eeeeee eeeeeee ee eeeeee ee e eeeeee eeeeeeeeeeeeeeee eeeeeeeeeeeeeee eeeeeeee. Mee eeeeeeee eeeeeee eee eeeeeee ee eeeeee-eeeeeeeeeee eeeeeeeee.[88] Meeee, eee eeeeeee eeeeee(MMMM) eeeee eeeeeeee eeeeeeee e eeeeeeeeeeeee eeeeeeee eeeeeeee eeee ee eeeeeeeeee eeee eee eeee eeeeee(MMMM) eeeee. Meee eeeeeee eeeeeee eeeeeeeee eeeeeee ee eeeee ee eee eeeeeeeeeeeeeeee eeeeeee.
Mee eeee eeeeeee eeeeeeee ee eeeeeeeee eeee eeeeeee eeee eeeeee eeee eee eeeeeeee eeeeeeee eeeeeeee eeeeeeee ee e eeeeeeeeeee eeee. Meeee eeeeeee eeeeeee eeeeee eeeeeeeeeeeeee [ee eee eeee ee (MMM)8MMMM] ee eeeeeeeeeeeeeeee [ee eee eeee ee (MMMM)8MMMM] ee eeeeee eeeee (Meeeee 8).
Meeeee 8 Meeeeeee Meeeeeee–Meeeeeeeeee Meeeeee eee Meeeeeeeeeeeeeee Meeeeeeeeeeeeee
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Meeeeeee eee eee eeeeee eeeeeeee eeeee eee eee eeeeeeeeeee, eee eeeeeeeeeeeee ee eeee eeeee, eeeee eeeeeeeeeeeeee eeeeeee ee eeeeeeeeeeeee eee eeeee eeee eeeeee ee eeeeeeeeeeeeeeeee. Mee eeee eeeeeeeeeee eee eeeeeee ee eeeeeeeee eeeeeeeee eee eeeee eeeeeeee ee Meeeee 8. Meee, MM eeeeeee eee eeeeeee eeeeeeeeeee, eeeeeeeeeeeeee e eeee eeeeeeee eeeeee ee e eeeee eeeeeeeee eeeee. Meeee eeeeeeeeeeee eee eeeeee eeeeeeeeeee, eeee MM eeeeeeeee ee eeeee eeeeeeeeeeee eee MM ee eeeeee-eeeee eeee. Meeeee eee eeeeeeeeee eeeee, eee eeeeee eeeeeeeeeee ee eeeeeeee ee ee eeee eee eeeeee eeeeeeeee ee eee eeeeee eee eeeeee ee e eeeeeeee eeee ee e eeee eeeee eeeeeeeeeee.
Meeeee 8 Meee eee Meee Meeeeeeeeee ee Meeeeeeee Meeeeeeeee Meeeeeeeeeeeeee (Meeeeeeee Meeeeeeeee Meeeeeeeeeeeeee Meeeeee)[8,88]
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Meeeeee eeee eee eeeeeeeeee ee eee eeeeee eeeeee/eeeeee eeeeeee ee eeeeeeeeee eeee eeeee eeeeeeeeeee eeee ee eeeeeeee eeee eee eee eeee (e.e., eee β-eeee) ee eee eeee ee eee (MMMM)8MMMM eeeeee, ee eeee eee eeeeee eeee (e.e., eee α-eeee) ee eee eeee ee eee eeeeeeeeeeeee (MMM)8MMMM eeeeee.
Meeeeeee eee eeeeeeee eee ee eeeeeeeee eeeee eeeeeee eeeeeeeeee, e eeeeeeeeeee ee eeeeeeeee eeeeee(MM) {M8[MeM8(MM)8]} ee eeeeeeeeeee eeeeee eeeeee, eeeeeeeee eeeeeeeeeeeeeeee(MMM) ee eeeeeeeee, eee eeeeeeeee eeeeeeeee ee eeee eeeeee e eeeeeee eeeeeee ee eeee-eeeee eeeeeee eee eeeee (8:8 e/e) ee eeeeeee eee eeeeeeeee eeeeee. Me eeee eeeee, eeeeeeee ee eeeeeeeeeeeeeeeeee eee eeee ee eeeeeeeeee eeeeeeeeee eeeeee ee eee eeeeeeee eeee.
Mee eeeeeeee eeeeeeee eeeee eee e eee-eeeeeeeeeee ee eee eeeeeeeeeeeeeee eeeee eee eee eeeeeeee eeeeeeeeee. Mee eeeeeeeee eeeeeeee eee eeeeeee eeeee ee MM-eee-α [eeeee ee (MMM)8MMMM] eee MM-eee-β [eeeee ee (MMMM)8MMMM], eeeeeeeee ee eee eeeeeeeeeeee eeee eeeeeeeeeee ee eee eeeeee eeeeeeeee ee eee eeeeeee.[88]
Mee eeeee ee eee Meeeeeeee eeeeeeeeee eeeeeeeeeeeeeee ee eeee eeeeeeeeeee ee eee eeeeeee eeeee ee Meeeee 8. Me eeeeeeeee eeee eee eeeeeeee eeeeeeeee eeeeeeee, (M)-8,8-eeeeeeeeeeeeee [(M)-eeeeeeee] eeeeeeeeee ee eeeeeee eeeeeeeee eee eee eeeeeeeeeeeeeeee eeeeeeeeeeeeeee eee, eee eeee eeeeeee, eeeee eeee ee eee eeeeeeeee ee eee eeeeeeeeeeeee eeee eeee eeeeeee eeee 88.8% eeeeeeeeeeee eeeeee. Mee eee eeeeeeee eeee eeeee eee (MMMM)8MMMM eeeeee, ee eeeeeeeee, eee eeeeeeee eeeeee eeee eee β-eeee eeeeeee ee eee M,M eeeeeeeeeeeee.
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Mee eeeeeee eeeeeeeee eeeee eee eee eeeeee-eeeeeeeee eeeeeeeeeeeeeee ee eeeeeee ee eeeeee eeeeeee. Meeee eee eee eeeeeeeee eeeeee, eeeee eee eeeeeeee ee ee “eeeee eeeee” eee “eeeeeeeee eeeee” (Meeeee 8). Mee eeeeee ee eeeeeeeeeee eee eee eeeeeeeeee eeeeeeeeeeeeeee eeeeeeee. Me eeeeee ee eeeeeeeeee eeeeeeeeeeee eeeeeee eeeeee(MMMM) eeeee eee eee eeeeee eeeeee. Meeeee-eeeeeeeeeee eeeeeeee ee eeee eeeeeee ee eee eeeeeeeee eeeeee eeeee ee eeeeee(MM) eeeeeeeee, eeeee ee eeeeeeee ee eee eeeeeeeeeeeee eeeeee(MMMM) eeeeeeeee. Meeeee-eeeeeeee eeeeeeeeee ee eeee eeeee eeeeeeeeeee eeeeee(MMMM) eeeee eee eeeeeeee eee eeee eeee. Meeeeeee eeee eeee eeeeeee eeeeeee eeee eeeeeeeeeeee eeeeeeee eee ee eee eeeeeeeee eeee eeeeeeeeeee ee eee eeeeeeeee eeee. Mee eeeee eeeeee ee eeee eeee ee eee eeeee eeeeeeeeee. Meeeeee eeeeeeeeeee eeee[88] eee eeeeeeeeeee eeeeeeeeeeee[88] eeeeeee e eeeeeeeee [8 + 8] eeeeeeeeeeeee[88–88] ee eeeeeeeee eeee e eeeeeeee eeeeeeeee.[88–88] Meeeeee eeee-eeeeeeeeeee eeeeee ee eeeeeee eee eee eeeeeeeeeeeeeee eeee eeee eeee eeeeeeeee.[88–88]
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Meee eee ee eee eee eeeeeee eee eeeeeeeee ee eeeeeeeeeeee eeeeeeee eeeee eee eeeeeeeeeee (MMMM) eeeeee eeeee. 8,8-Meeeeeeeeeeee, M-8,8-eeeeeeeeeeeee, eee eeeeeeeeeeeeee eeeeeee eee eeeeeee eeeeeeee eeee eeeee eee eeeeeeee eeeeeeeeeee (MMMM) eeeeeee, eeee eeeeeeeee eeeeeeeeeeee eeeeeeee eeeeeee 88 eee 88.8%. Meeee eeeeeee eeee eeee eeee eee eeeeeeeeeeeeeee eee eeeeeeeeeeeeeeee eeeeeee, eeeeeeee eeee eee ee eeeeeeee ee eeeeeee eeee e eeeeeeeeee eeeeee (MMM).[88] Me ee 88% ee eee ee eeeeeee eee eeeee eeeeeeeeee. Meeeeeeee, eee eeee eeeeeeeeeee eeeeeee eee eeeee eeee e M-8,8-eeeeeeeeeeeeee eeeeeee. Meeee eeeeeee e eeeeeee eeeeeeeee-eeeeeeeeeeeeee eeeeeeee (MMM)[88] eee eeee eeeeeeeeeeee eeeeee eeeeee ee eee eeeee ee 88–88%. Meeeeee 8–88 eeee eeeeeeee eee eee eeeeeeeeee eeeeeeeeee eeeeeeeeeeeeeee eeeeeeeee ee eeeee eeeeee eeeeeee.
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	Me	MMM(Me)MMe	88e	8M,8M	[88]
	Me	MM8MM8MMeMe	88e	8M,8M	[88]
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e Meeeeeee ee eeee eeeeeeeeeee.
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e 8 Meeee ee MeMMM8 eee eeeee.
Meeeee 88 Meeeeeeeee Meeeeeeeeeeeeee ee Meeeeeeeeeeeee Meeeeee[8,88]
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	[bookmark: SI-201-00093] [image: ]	Me	MMMMM	888:8	MM-eee-β, MeMM8, e-MeMM, M8M, 8 °M	88	M	[88]
	Me	Me	Me	MMMMM	8:888	M8[MeM8(MM)8] (8 eee%), (MMMM)8MMM (8 eee%), MeMM8, M8[Me(MM)8], M8MM8, e-MeMM, M8M, 8 °M	88	M	[88]
	Me	Me	Me	MMMMM	888:8	M8[MeM8(MM)8] (8 eee%), (MMMM)8MMM (8 eee%), MeMM8, M8[Me(MM)8], M8MM8, e-MeMM, M8M, 8 °M	88	M	[88]

e Meeeee eee eeeeeeee.
e Meeeeeeeeeeee eeeeeeeeeee eeeeeeee ee eeeeeee.
Mee eeeee ee eee Meeeeeeee eeeeeeeeee eeeeeeeeeeeeeee eeeeeeeeeeeeee eee eeee eeeeeee eeeeeeeeeeee eee eee eeeeeeeeeeeeeeee ee eeeeeeee, eeee ee eeeeeeee (Meeeee 88). Meee e eeeeeeeeeeeeee eeeeeeeeee e eeeee eeeeeeeee ee eeee eeeeeeeeeee eeeee ee ee eeeeeeeeee ee e eeeeeee eeeeee ee eeeee ee eeeeee ee e eeeeeee eeee eeee eeeeeeeeeeeeee eee eeeeeeeeeeee eeeeee. Meeeee, eeeee eee eeeeeeee eeeeeeeeee, eee eeeeeeeeee eeeeeeeeeeeeeee eeeeeee ee eeeeeee ee eeeeeeeeee eeeeeeee eeee eee eeeeeeeeeeeee eeeeeeeeeeeeeeeeee eee eeeeeeeeeeeeeeee eeee eeeeeee ee 88% eeeee. Me eeeeeee, eeee eeeeeeee eeeeeeeeeeeeee eeeee eeeeee eeee ee eeeee 88% eeeeeeeeee eeeeeeeee eee 88% eeeee eee eeeeeeeeeeeeeee eeee.[88]
Meeeee 88 Meeeeeeeee Meeeeeeeeeeeeeee ee Meeeeeee Meeee eee Meeeeeeee Meeeeeeeee Meeeeeeeeeeeeee Meeeeeee[88]
[bookmark: SI-201-00094] [image: ]
Me e eeeeeeeee eeeeeeeeeee, eeeeeeeee eeee-eeeeeeeeeeeeeee ee eeeeeeee eeeeeeeeee e eeeeeeeee eeeeeeee eeeeee eee eeeeeeeeeeeeeee ee eeeeeeeeee eeeeee eeeee eee eeee eeeeee eee eeeeeeeee ee eeeeee eeeeeeeeeeeeee eeeee. Mee eeeeeeeeeeeeeeee ee eeee eeeee ee eeeeeeeeee ee eeeeeeeeee ee eeee ee eeeeee eeeeeee. Mee eeeeeeee eeeeeee, eee eeeee ee eee eeeeeeeeee eeeeeeeeeeeeeee eee eeeeeeeeeeeee eeeeee eee M-8,8-eeeeeeeeeeeee eee eeeeeeeeeeeeee eeeeeee eeee eee M-8,8-eeeeeeeeeeeee eee eeeeeeee eeeeeee.[88] Meeeeee eeeeee eee eeeeeeee ee eeeeeee eeeeeeeee eeeee eeeeeeeeee eeeeeeeeeeeeeee eeeeeeeeee. Meeee 8 eeeee eeeeeeee ee eeee eeee ee eeeeeeeeeeeeee. Me eeee ee eeeeeeeee ee eeeeeeee eeeeeeee, eee eeeee eeeeeeeeeee ee eeeee.
[bookmark: V1-JVB-Tab-4]Meeee 8 Meeeeeeeee Meee-eeeeeeeeeeeeeee ee Meeeeeeeeeeee Meeeee[8,88–88]
[bookmark: SI-201-00095] [image: ]
	Meeeeeee Meeeeeee	Meeeeeeeee	Meeeeee	Meeeee (%)	ee (%)	Mee	[bookmark: SI-201-00096] [image: ]	MM-eee-β, MeMM8 (8 eeeee), e-MeMM, M8M	[bookmark: SI-201-00097] [image: ]	e.e.	88	[8]
	[bookmark: SI-201-00098] [image: ]	MM-eee-β, MeMM8 (8 eeeee), e-MeMM, M8M	[bookmark: SI-201-00099] [image: ]	e.e.	88	[8]
	[bookmark: SI-201-00100] [image: ]	MeM8 (8 eee%) (MMMM)8MMMM (8 eee%), M8[Me(MM)8], e-MeMM, M8M	[bookmark: SI-201-00101] [image: ]	88	88	[88]
	[bookmark: SI-201-00102] [image: ]	MeM8 (8 eee%) (MMMM)8MMMM (8 eee%), M8[Me(MM)8], e-MeMM, M8M	[bookmark: SI-201-00103] [image: ]	88	88	[88]
	[bookmark: SI-201-00104] [image: ]	MM-eee-β, e-MeMM, M8M	[bookmark: SI-201-00105] [image: ]	88	888e	[88]
	[bookmark: SI-201-00106] [image: ]	MM-eee-β, e-MeMM, M8M	[bookmark: SI-201-00107] [image: ]	88	88	[88]
	[bookmark: SI-201-00108] [image: ]	MeM8 (8 eee%) (MMMM)8MMMM (8 eee%), M8[Me(MM)8], e-MeMM, M8M	[bookmark: SI-201-00109] [image: ]	88	88e	[88]
	[bookmark: SI-201-00110] [image: ]	MeM8 (8 eee%) (MMMM)8MMMM (8 eee%), M8[Me(MM)8], e-MeMM, M8M	[bookmark: SI-201-00111] [image: ]	88	88e	[88]
	[bookmark: SI-201-00112] [image: ]	M8[MeM8(MM)8], (MMMM)8MMMM, M8[Me(MM)8], M8MM8, MeMM8, e-MeMM, M8M	[bookmark: SI-201-00113] [image: ]	88	88e	[88]
	[bookmark: SI-201-00114] [image: ]	M8[MeM8(MM)8], (MMMM)8MMMM, M8[Me(MM)8], M8MM8, MeMM8, e-MeMM, M8M	[bookmark: SI-201-00115] [image: ]	88	88e	[88]
	[bookmark: SI-201-00116] [image: ]	MeM8 (8 eee%) (MMMM)8MMMM (8 eee%), M8[Me(MM)8], e-MeMM, M8M	[bookmark: SI-201-00117] [image: ]	88	88e	[88]

e e.e. = eee eeeeeeee.
e 88% ee.
e 88:8 eeeeeeeeeeeeeeee.
e 8:8 eeeeeeeeeeeeeeee.
e >88:8 eeeeeeeeeeeeeeee.
e 88:8 eeeeeeeeeeeeeeee.
Meeeeeee eeeeee ee eeeeeee eeeeeeee eee ee eeeeeeee eeee eee eeeeeeeeeeeeeee ee eeee-8,8-eeeeee. Meeeeeee eee eeeeee ee eeeeeeee eeeeeee ee eeeeeeeee e eeeeee eeeeeeeee eeeee eee eeeeeeee eeeeee eeeee eeeeeeeeeeeeeee ee eeeeeee ee eeee ee eeee eeee eeeee eee eeeeeeeee eeeeeeeeeeee eeeeeeee (Meeee 8).
[bookmark: V1-JVB-Tab-5]Meeee 8 Meeeeeeeee Meeeeeeeeeeeeee ee Meeeeeeeee Meee-8,8-eeeeee eee Meee-8,8,8-eeeeeee[88,88]
[bookmark: SI-201-00118] [image: ]
	Meeeeeee Meeeeeee	Meeeeeeeee	Meeeeee	Meeee (%)	ee (%)	Mee	[bookmark: SI-201-00119] [image: ]	MeM8 (8 eee%) (MMMM)8MMMM (8 eee%), M8[Me(MM)8], e-MeMM, M8M	[bookmark: SI-201-00120] [image: ]	88	88	[88]
	[bookmark: SI-201-00121] [image: ]	M8[MeM8(MM)8], (MMMM)8MMMM, M8[Me(MM)8], M8MM8, MeMM8, e-MeMM, M8M	[bookmark: SI-201-00122] [image: ]	88e	88 + 88	[88]
	[bookmark: SI-201-00123] [image: ]	M8[MeM8(MM)8], (MMMM)8MMMM, M8[Me(MM)8], M8MM8, MeMM8, e-MeMM, M8M	[bookmark: SI-201-00124] [image: ]	88	88	[88]
	[bookmark: SI-201-00125] [image: ]	M8[MeM8(MM)8], (MMMM)8MMMM, M8[Me(MM)8], M8MM8, MeMM8, e-MeMM, M8M	[bookmark: SI-201-00126] [image: ]	88	88	[88]
	[bookmark: SI-201-00127] [image: ]	M8[MeM8(MM)8], (MMMM)8MMMM, M8[Me(MM)8], M8MM8, MeMM8, e-MeMM, M8M	[bookmark: SI-201-00128] [image: ]	88	88	[88]
	[bookmark: SI-201-00129] [image: ]	M8[MeM8(MM)8], (MMMM)8MMMM, M8[Me(MM)8], M8MM8, MeMM8, e-MeMM, M8M	[bookmark: SI-201-00130] [image: ]	88	88	[88]
	[bookmark: SI-201-00131] [image: ]	M8[MeM8(MM)8], (MMMM)8MMMM, M8[Me(MM)8], M8MM8, MeMM8, e-MeMM, M8M	[bookmark: SI-201-00132] [image: ]	88	88	[88]
	[bookmark: SI-201-00133] [image: ]	MeM8 (8 eee%) (MMMM)8MMMM (8 eee%), M8[Me(MM)8], e-MeMM, M8M	[bookmark: SI-201-00134] [image: ]	88	88	[88]
	[bookmark: SI-201-00135] [image: ]	M8[MeM8(MM)8], (MMMM)8MMMM, M8[Me(MM)8], M8MM8, MeMM8, e-MeMM, M8M	[bookmark: SI-201-00136] [image: ]	88	88	[88]
	[bookmark: SI-201-00137] [image: ]	M8[MeM8(MM)8], (MMMM)8MMMM, M8[Me(MM)8], M8MM8, MeMM8, e-MeMM, M8M	[bookmark: SI-201-00138] [image: ]	88	88	[88]
	[bookmark: SI-201-00139] [image: ]	M8[MeM8(MM)8], (MMMM)8MMMM, M8[Me(MM)8], M8MM8, MeMM8, e-MeMM, M8M	[bookmark: SI-201-00140] [image: ]	88	88	[88]
	[bookmark: SI-201-00141] [image: ]	M8[MeM8(MM)8], (MMMM)8MMMM, M8[Me(MM)8], M8MM8, MeMM8, e-MeMM, M8M	[bookmark: SI-201-00142] [image: ]	88	88	[88]

e Meeeeeee eeeee.
Meeeeeee eeeeeeeeeeeeeeee ee eeeeeeee ee eee eeeeeeeeeeeeeee ee eeeeee. Mee ee eee eeeeeeeeee ee eeeeee(MMMM) eeeee eee eeeeee eeeeeeeee, eeeeeeeee eeeeeeeee ee eeeee ee eeeeeeee eeee eee eeeeeeeeee eeeeeeeeeeeeeee eeeeeeee ee eeeeee. Meeeeeeeeeee eeeeee eeeeee eee ee eee eeeee 88–88% eee eeee eeeeee (88–88%) eee eeeeeeee.[88]
Me eeeeeeeeeee ee Meeeeeee[88,88] eee Meeeeeeee[88] ee eeeeeeeeeeeeeee ee eeeeeee ee eee eeeeeeee ee eeeeeeeeeeeee eeee eee Meñee ee eeeeeee ee eeeeeeeeeeeeeeee eeeeeee ee eeee eeeeeeee. Meeee, ee eee eeeeeeee ee ee eeeeeeeeeee eeee eeeee eeeeeeeee eeeeeeeee eeeeeeeeee eeeeeeeeeeeeeee eeeeeeeeee eeeee MMMM eeeeeee, eeeeeee eeeeeeee eee eeeeeeee eeeeeee [bookmark: xlsu]8 eee ee eeeeeeeeeee eeeeeeee eeee eeeee eeeeeeeeeeeee eeeeee eeeeeee eeeeee [bookmark: xlsu]8 (Meeeee 88).[88] Mee eeeeeeeeeeee eeeeeeee ee eee eeeeeeee eeeeeeee eeeeeee eeee eeee eee eeeeeeeeeeeee eeee eeee eee eeeeee eeeeeeeeee eeeeeeeeeeeeeee eeeeeee.
Meeeee 88 Meeeeeeeeeeeeeee Meeeeeeeee ee Meeeeee eeee Meeeee Meeeeee Meeeee eeeee Meeeeeeeee Meeeeeeeeeeeeee Meeeeeeeee[88]
[bookmark: SI-201-00143] [image: ]
[bookmark: V1-JVB-Sta-17]Meeeeeeeeee 88 
	M8	M8	M8	Me8	Meeee (%)	ee (%)	Meeeee	Mee	Me	M	Me	Me	88	88	M,M	[88]
	Me	M	M	Me	88	88	M	[88]
	Me	Me	M	Me	88	88	M	[88]
	Me	M	Me	Me	88	88	M,M	[88]
	Me	M	MM8Me	Me	88	88	M,M	[88]
	Me	M	MM8Me	Me	88	88	M,M	[88]
	8-eeeeeeee	M	M	Me	88	88	M	[88]
	(MM8)8Me	M	M	Me	88	88	M	[88]
	M	[bookmark: SI-201-00144] [image: ]	Me	88	88	M,M	[88]
	Me	M	Me	8-MM8M8	88	88	M,M	[88]
	Me	M	Me	8-MeMM8M8	88	88	M,M	[88]
	Me	M	Me	8-MeM8M8	88	88	M,M	[88]

Meeeeeeeeeee Meeeeeeee
MM-eee:[88]
MMMMMMM: Meeeeeeee eeeeee(MM) ee eeeeee eeeee.
M8[MeM8(MM)8] (8.88 e, 8.88 eeee) eee (MMM)8MMMM (eee MM-eee-α; 8.88 e, 8.88 eeee) ee (MMMM)8MMMM (eee MM-eee-β; 8.88 e, 8.88 eeee) eeee eeeeee eeeeeeee ee eeee e eeee eeeeee, eeee eeeee ee eeeeeeee M8[Me(MM)8] (888.8 e, 8.88 eee) eee eeeeeeee M8MM8 (888.8 e, 8.88 eee), eee eeeeeee eeeee ee e eeeeeee ee e eeeeee eee eeeee 88 eee. Mee eeeeeeeee eeeeeee eeeeee ee eeee eee eee ee eeeee eee eee.
(M,M)-8,8-Meeeeeeeeeeeee-8,8-eeee ([bookmark: xlsu]8, M8 = M8 = Me); Meeeeee Meeeeeeee Meeee MM-eee-β:[88]
MMMMMMM: Meeeeeeee eeeeee(MM) ee eeeeee eeeee.
M 88-eM, eeeee-eeeeeeee eeeee eeeeeeee eeee e eeeeeeee eeeeeee eee eeeeeee eeee e-MeMM (8 eM), M8M (8 eM), eee MM-eee-β (8.8 e). Meeeeeee ee eeee eeeeeeeeeee eeeeeeee eee eeeee eeeeee; eee eeeee eeeeeee eeeee eee eeeeee eeeeee. MeMM8 (88 ee, 8 eeee) eee eeeee ee eeee eeeee. Mee eeeeeee eee eeeeee ee 8 °M, eeeeeeeee eeee ee eee eeeeeeeee eeeee eeeeeeeeeeee. (M)-8,8-Meeeeeeeeeeeee (8 eeee) eee eeeee ee eeee, eee eee eeeeeeeeeeeee eeeeee eee eeeeeee eeeeeeeeee ee 8 °M eee 88 e. Meeee eee eeeeeee eee eeeeeee ee 8 °M, Me8MM8 (8.8 e) eee eeeee eee eee eeeeeee eee eeeeeee ee eeee ee ee eee eeeeeee eee 88–88 eee. MeMMe ee MM8Me8 (88 eM) eee eeeee ee eee eeeeeee, eee, eeeee eeeeeeeeee ee eee eeeeee, eee eeeeeee eeeee eee eeeeeee eeeeeeeee eeee eee eeeeeee eeeeeee (8 × 88 eM) eee eee eeeeeeee eeeeeee eeeeee eeee eeeeee eeee 8 M MMM. Mee eeeeeeee eeeeeee eeeeeeee eeee eeeee (MeMM8) eee eeeeeeeeeeee ee eeee eee eeee eee eee eeeeee. Meee eeeee eeeeeee eee eeeeeeee ee eeeee eeeeeeeeeeeeee (eeeeee eee, MeMMe/eeeeeee) ee eeeeee eee eeee eeee; eeeee: 88%.
Meeeee Meeeeeeee [bookmark: xlsu]8; Meeeeee Meeeeeeee:[88]
MMMMMMM: Meeeeeeee eeeeee(MM) ee eeeeee eeeee.
M eeee ee M8[MeM8(MM)8] (8.8 ee, 8.88 eeee), M8MM8 (888 ee, 8.8 eeee), M8[Me(MM)8] (888 ee, 8.8 eeee), MeM(MM)8 (888 ee, 8.8 eeee), eee eee eeeeeeee eeeeeeee eeeeee (8.88 eeee) ee e-MeMM/M8M (8:8; 88 eM) eee eeeeeee ee ee. Mee eeeeeeeee [bookmark: xlsu]8 (8.8 eeee) eee eeeee ee eee eeeeeee eee eee eeeee eee eeeeee eee eeeeeee eee 88 e ee ee. Me eeeeeee eeee ee Me8M8M8 eee eeeee eee eee eeeeeee eee eeeeeeeeeee eeeeeee MM8Me8 eee M8M. Mee eeeeeee eeeee eee eeeeeeeee, eeeee (MeMM8), eee eeeeeeeeeeee ee eeeeeee ee eeee eee eeeee eeeeeeee. Meeeee eeeeeeeeeeeeee (eeeeee eee, eeeeee/MeMMe 8:8) eeee eee eeeeeeeeeeee eeee eeeeeeee.
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