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Meerwein-Ponndorf-Verley alkynylation of aldehydes: Essential
modification of aluminum alkoxides for rate acceleration and
asymmetric synthesis.

Qoi, T.: Miura, T.; Ohmatsu, K.; Saito, A.: Maruoka, K.
Org. Biomol. Chem. 2004, 2, 3312-3319.
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Synthesis of alkynols: other methods
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First report of MPV alkynylation
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* Yields: 40 - 99%

- 3 catalytic (10 - 20 mol %) examples were reported.

+ Cyanation also reported.

Qoi, T.; Miura, T.; Maruoka, K. J. Am. Chem. Soc. 1998, 120, 10790-10791
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Zr(t-BuO), Promoted MPV Alkynylation and Cyanation of Aldehydes
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Ooi, T.; Takaya, K.; Miura, T.; Maruoka, K. SynLett. 2000, 69-71.
Ool, T.: Miura, T.; Takaya, K.; Ichikawa, H; Maruoka, K. Tetrahedron, 2001, 57, 867-873.
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Asymmetric Cyanation
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" Enantiomeric exeesses were determined by GC anadysis ol the corresponding acetates with chiral colunm tGL SCIENCE ¢CP-CHIRASIL-DEX OBy,
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Qoi, T.; Miura, T.; Takaya, K.; Ichikawa, H; Maruocka, K. Tetrahedron, 2001, 57, 867-873.
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Ligand acceleration of MPV alkynylation catalysts
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Qoi, T.; Miura, T; Ohmatsu, K.; Saito, A.; Maruoka, K. Org. Biomol. Chem. 2004, 2, 3312-3319.
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Asymmetric MPV alkynylation: Ligand Synthesis
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Qoi, T.; Miura, T; Ohmatsu, K.; Saito, A.; Marucka, K. Org. Biomol. Chem. 2004, 2, 3312-3319.
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Asymmetric MPV alkynylation

Tule 20 Asvmmetric MPV alkyaslinon of virious reactive aldelivdes?

NS OH
ﬁ "v'on 9 (1 s ' (f
R'" "H T - 7 InlnﬂT\I‘e—.— R' T ’
R 0 "
2 1a (i - Ph) 3
1b iR = CH=CHPN)
1d (A = C-.CFR)

Lntry Aldehyde (RY AlRyE souree (R Timedh Yield (o) ce (Mol (eomlig) Prouct
! CBr-HCUE-CH (20 I’lh 1.5 N Al RITH!
2 IPh 1.5 88 ®1 e
A CUH=CHPD 1.5 b 74 RITH
! ClironCHL RO (20 "I ] &4 TR dha
R CCU=CTh b Ny 80 RIMTH
t Cilbr-n Y -Ph 2y Pl i 70 b Jia
7 CH =D 3 72 07 il
b CO2ey 1*h [N NA RIS Jea
9 CHE==C1 D 1.3 gy N3 Ich

I C=CPh (N R T ded

I CHr- 024 ih [ Ni YN Ada

12 CH-=C13h [ Ba N3 ddh

1A (=Pl b vl Sh el

i Coboonerhaip ’h 1.5 0 R RIR

Uidess otherwize noted. aldehvde 2 was reared witle o s gonernted shommeam athoside 9h (1 equivy in the presence ol 1 (1 couiy bin disniled

tolucne a0 0 7C  Taobined viekd - Feantopurite was determined by HPLC analvsis using o following chiral colummn sy hesanef-PrO1 a< salvent:
Prncel Chiradeel O Torentres 120 12 and E3 Daeel Charaleel Q0 for entvies 34 a0 8 10 and 11 Dueel Chiralpak MY Tor eninies 5079
L A bsohde configuranon was established . alter conversion go the known products by comparing e optical eotation with the Tiesure «lues
See e Bxperimental Sections Warh ahonmmiom alkoxide 9a Uise of cach 2 equiv ol Al veagent and 177 e alks s Lagien prodoct 3R Ph,
RES PO =0T work< s hvdride sewree for e MPV reduction of the sty aldebvde o Gemish 2chlora- La-diphenyb T penten-daan- 3o
andd 2-chlove--phenyl: 2propen- 1ol as side-reiction prodagis,

Ooi, T.; Miura, T; Ohmatsu, K.;: Saito, A.; Maruoka, K. Org. Biomol. Chem. 2004, 2, 3312-3319.
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Potential advantages of the methodology:

+ Volatile alkynes
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Conclusions:

- First enantioselective MPV-alkynylation of aldehydes (yields: 30 - 99%; ee: 64-96%).
- Catalyst generated in situ

» Reasonable reaction time (1-18 h) and temperature (0 °C)

» Substrate scope is limited.

- Not generally catalytic
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