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Diphenic acid related phase transfer catalyst
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Optimization
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Problem: Solvation of OH-

Hughes, D. L.; Dolling, U. H.; Ryan, K. M.; Schoenewaldt, E. F.; Grabowski, E. J. J. J. Org. Chem. 1987, 52, 4745—-4752.



Problems

Cinchona-Catalyst (10 mol%)
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Problems

epimerization stable
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* Product racemizes (long reaction time)?

* double alkylation? (1.2 eq. BnBr — no)

Siebum, A. H. G.; Woo, W. S.; Lugtenburg, J. Eur. J. Org. Chem. 2003, 2003, 4664—-4678.



Artificial amino acids
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Synthesis of Maruoka related catalysts
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Synthesis of important Intermediates fa
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Hoffmann, H.; Wippel, H. G.; Horner, L.; Michael, D. Chem. Ber. 1962, 95, 523; Cossio, F. P.; Ganboa, |.; Palomo, C. Tetrahedron Lett.
1985, 26, 3041; Kabachnik, M. I.; Lobanov, D. |.; Matveeva, A. G.; Kovsheva, O. E.; Terekhova, M. I.; Petrov, E. S.; Petrovskii, P. V.;
Matrosov, E. |. Phosphorus, Sulfur, and Silicon and the Related Elements 1991, 62, 243; Wiley, G. A.; Hershkowitz, R. L.; Rein, B. M.; 11
Chung, B. C. J. Am. Chem. Soc. 1964, 86, 964.



Synthesis of important Intermediates
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Problem: Group in ortho position

Yamashita, J.; Inoue, Y.; Kondo, T.; Hashimoto, H. Chem. Lett. 1986, 15, 407; Percec, V.; Bae, J.-Y.; Zhao, M.; Hill, D. H. J. Org.
Chem. 1995, 60, 176.



Synthesis of important Intermediates
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Fors, B. P.; Dooleweerdt, K.; Zeng, Q.; Buchwald, S. L. Tetrahedron 2009, 65, 6576—6583; Pan, J.; Wang, X.; Zhang, Y.; Buchwald, S. L.
Org. Lett. 2011, 13, 4974-4976. 13



How to achieve oxidation?
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1024. 14



How to achieve oxidation?
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Further attempts in oxidation
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Hirashima, S.; Itoh, A. Synthesis 2006, 2006, 1757; Hirashima, S.; Itoh, A. Photochem. Photobiol. Sci. 2007, 6, 521.
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Ullmann coupling
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Seki, M.; Yamada, S.; Kuroda, T.; Imashiro, R.; Shimizu, T. Synthesis 31, 2000, 1677.
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Future - switching strategy

Il I

R

. (1

' oTf
R R

oTf

L,

—

Mel
K>CO3

I I OMe

OH Acetone, reflux OMe
soEC N e
42 43, quant.
n-BuLi, TMEDA
Brz
Ether, -78 °C — r.t.
FsC CF, 16 h
Br
B(OH OO
(OH), OMe

Pd(OAc), (5 mol%)
PPhs, K3PO,*H,0
THF, 65 °C
21h

O . OMe
Br

44, 17%

Ooi, T.; Kameda, M.; Maruoka, K. J. Am. Chem. Soc. 2003, 125, 5139.
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Summary and outlook

» Conversion was improved in the peptide catalysis: s-l instead of I-|
BUT: ee decreased

* Peptide related PT catalysts seems to epimerize -> artificial amino acids
* t-Butyl group seems to play import role (increased ee)

* Development of new oxidation method with ozone Br
CO,H
* Important intermediate could be synthesized with good yield*
* Higher surface for better ozone absorption 27, (70%)

« Starting with BINOL will be faster and more effective

(*)Raw yield: NMR almost clean
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