REFERENCES

1. Aitken, R. A. and Kilenyi, S. N. Asymmetric Synthesis; Glasgow: Blackie
Academic & Professional, 1992.

2. Calani, L.; Sherrington, D. C. “Utilisation of Homogeneous and Supported Chiral
Metal(Salen) Complexes in Asymmetric Catalyst” Chem. Soc. Rev. 1999,

28, 85.
3. Katsuki, T.; Sharpless, K.E ﬁMethod for Asymmetric
Epoxidation” JedA#mi..Chem. Soc.” 2, 5974.
po i
4. Zhang, W.; Loebac /ilson, S. R.;Jacobsen,E. N. “Enantioselective

EpoxidationefU njihef .j alig “\o‘x‘ Catalyzed by (Salen)Manganese

,& \ R.; Deng, L. “Highly
t O1Y 3

Complexes’,
5. Jacobsen, E. N.; Zhahg

Enantioselectiye \ cd from 1,2-
DiaminocyeloheXan . im‘! C %t\‘ , 113,7063.
6. Irie, R.; Noda, K.; Ito#fY. FMatsutnoto, N.: KatSuki, T. “Catalytic Asymmetric

Epoxidation of Uni mctional -€ Using Chiral(salen) Manganese

(1) complex Tei gﬁ* ‘ (ry 1991, 2, 481.
7. Linker, T. “The J: It
Mechanisl )9 J 36, 2060.
8. Palucki, M.; Posp)m P. J.; Zhang, W.Jacobsen, E.'@“nghly Enantioselective.

Low-Temperdturg Epoxidation @f Styrene”J. Org. Chem. 1994, 116,

AULINENINYINT

9. Katsuki, T. “Mn-salen Catalyst Competltor of Enzyme, for Asymmetrlc

10. Mukaiyama, ; o a]a ; %g Ijvangmeroblc @ xygenation” Bull.

Chem. Soc. Jpn. 1995, 68, 17.

Controversial

11. Tu, Y.; Wang, Z.-X.; Shi, Y. “An Efficient Asymmetric Epoxidation Method
for trans-Olefins Mediated by a Fructose-Derived Ketone”.J. Am.
Chem. Soc. 1996, 118, 9806.



63

12. a) Brandes, B. D.; Jacobsen, E. N. “Synthesis of Enantiopure 3-chlorostyrene
Oxide via an Asymmetric Epoxidation-Hydrolytic Kinetic Resolution
Sequence” Tetrahedron: Asymmetry 1997, 8, 3927.

b) Tokunaka, M.; Larrow, J. F.; Kakiuchi, F.; Jacobsen, E. N. “Asymmetric
Catalysis with Water: Efficient Kinetic Resoluﬁon of Terminal Epoxide by
Means of Catalytic Hydrolysis” Science 1997, 277, 936.
13. Jacobsen, E. N.; Kakiuchi, F.; Konsler, R. G.; Larrow, J. F.; Tokunaga, M.

“Enantioselective CatalyticRing Opening of Epoxides with Carboxylic

14. Wu, M. H.; Jacobsen, E. ' N&Asy %ming of Meso Epoxide with

nrichment functional Nucleophile™ J.

15. a) Martinez, L. E.; Lgi asten, - H.>Jacobsen, E. N. “Highly

xides Catalyzed by (Salen)Cr(III)

N Y

b) Wu, M. H.; Jacqbs . “AnEfl [ Formal Synthesis of Balanol via the
Asymmetric ing Opening Reaction” Tetrahedron Lett. 1997, 38,

1693.

¢) Schaus, S. E.; Larrow, J. lh-="'“ .. “Practical Synthesis of Enantiopure
Cyclic 1;2s Anii a Catz metric Ring Opening of
Meso E dl‘y:._‘*’::‘-" """""" :k

16. Schaus, S. E.; Bra@lt, . Jaee ’ symmetric Hetero-Diels-Alder
Reactions Ca‘axed by Chiral (%a.l’llen)Chromium(III) Complexes”.J. Org.

BRLNENINEINT, e

17. Sigman, M#§$.; Jacobsen, E. N. “Enantioselective

QTS TIN g - o

18. Tararov, V. I.; Hibbs, D. E.; Hursthouse, M. B.; Ikonnikov, N. S.; Malik, K. M.
A.; North, M.; Orizu, C.; Belokon, Y. N. “First Structurally Defined
Catalyst for the Asymmetric Addition of Trimethylsilyl Cyanide to
Benzaldehyde™ Chem. Commun. 1998, 387.

19. De, B. B.; Lohray. B. B.; Sivaram, S.; Dhal, P. K. “Enantioselective Epoxidation
of Olefin Catalyzed by Polymer-Bound Optically Active Mn(II1)-Salen
Complex™ Tetrahedron: Asymmetry 1995, 6, 2105.



20.

2L,

L

23.

24.

23,

26.

27.

28.

o0

29,

30.

64

Minutolo, F.; Pini, D.; Salvadori, P. “Heterogeneous Asymmetric Epoxidation of
Unfunctionalized Olefins Catalyzed by Polymer-Bound (Salen)Manganese
Complexes” Tetrahedron: Asymmetry 1996, 7, 2293.

Annis, D. A.; Jacobsen E. N. “Polymer-Supported Chiral Co(Salen) Complexes:
Synthetic Applications and Mechanistic Investigations in the Hydrolytic
Kinetic Resolution of Terminal Epoxides” J. Am. Chem. Soc. 1999, 121,

4147.

Reger, T. S.; Janda, K. D. “Polymer-Supported (Salen)Mn Catalysts for
Asymmetric Epoxidation: ison between Soluble and Insoluble

.50 929,

Trost, B. M.; Radinov#R**Ox the E! 5t Binding Site in an
Asymmetric Liga 3 Cataly; ilic Substitution Reaction™ .J.
Am. Chem. Sog#19 '

Bergbreiter, D. E ntate SCS Palladium(II)

Catalysts for the Heck

\

Cervinka, O. Enantio o & ~. : n Organic Chemistry, 1* ed., Prague:
Publishing Housé of e : i ‘.\ ces of the Czech Republic,
1995. — =

Mitsunobu, O. “The egand Triphenylphophine
in Synt -H oducts™ Synthesis 1981,
1-5-28.

Duft, J. C.; Bills. E. ‘J “Reactions between Hexamethylenetetramine and

AN ﬁ‘ﬂ;?;hm B, s, s
o) WE it jaieh (V7 F N

Salicylaldehydes™ J. Chem. Soc., Perkin Trans. 1 1980, 1862.

Hofslokken, N. U.; Skattebol, L. “Convenient Method for the Ortho-
Formylation of Phenols™ Acta Chem. Scand. 1999, 53, 258.

Finney, N. S.; Pospisil, P. J.; Chang, S.; Palucki, M.; Konsler, R. G.; Hansen, K.
B.; Jacobsen, E. N. “On the Viability of Oxamethacyclic Intermediates
in the (salen)Mn-Catalyzed Asymmetric Epoxidation” Angew. Chem.
Int. Ed. Engl. 1997, 36, 1.



AULINENTNYINS
ARIANTAUNINGA Y



66

P57/ NN
AN

Figure A.1 The 'H-NV

"] INTEGRAL

"5 |

T T T T ¥ T
200 180 80 60 40 20

Figure A.2 The BC-NMR spectrum of ethylene glycol monomethyl tosylate, 1.
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Figure A.4 The BC-NMR spectrum of 2-t-butyl-4-(2-methoxyethoxy)phenol, 2.
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Figure A.6 The “C-NMR spectrum of 3-f-butyl-5-(2-methoxyethoxy)
salicylaldehyde, 3.
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Figure A.8 The "C-NMR spectrum of (R.R)-N,N'-bis(3-t-butyl-5-(2-methoxy

ethoxy)salicylidine)-1,2-cyclohexanediamine, 4.
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Figure A.10 The BC-NMR spectrum of diethylene glycol monomethyl tosylate,
5
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Figure A.12 The "*C-NMR spectrum of 2-f-butyl-4-((2-(2-methoxy)ethoxy)ethoxy)
phenol, 6.
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Figure A.13 The 'H-)\
salicylaldehyde, 7.
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Figure A.14 The "*C-NMR spectrum of 3-r-butyl-5-((2-(2-methoxy)ethoxy)ethoxy)
salicylaldehyde, 7.
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Figure A.16 The BC-NMR spectrum of (R,R)-N,N'-bis(3-t-butyl-5-((2-(2-methoxy)

ethoxy)ethoxy)salicylidine)-1,2-cyclohexanediamine, 8.
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Figure A.18 The IR spectrum of (R.R)-N,N'-bis(3-t-butyl-5-((2-(2-methoxy)

ethoxy)ethoxy)salicylidine)-1,2-cyclohexanediamine, 8.
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Figure A.20 The IR spectrum of [(R,R)-N,N'-bis(3-t-butyl-5-5-((2-(2-methoxy)

ethoxy)ethoxy)salicylidine)-1,2-cyclohexanediaminato(2-)] manganese(I1I) chloride,

10.
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Figure A.21 The

ESI mass spectrum of [(R.R)-N,N'-bis(3-r-butyl-5-(2-
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Figure A.22 The ESI mass spectrum of [(R,R)-N,N'-bis(3-t-butyl-5-5-((2-(2-
methoxy)ethoxy)ethoxy)salicylidine)-1,2-cyclohexanediaminato(2-)] manganese(I1I)
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Figure A.26 The "H-NMR spectrum of indene oxide sample after adding
Eu(hfc)s.
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