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A RN ZRT T vn 2 59 U OS2 AT 2 AFTMBLOS) LB L, BB 2R il Sz
B4y R O BEN R AR E L T n 2 2% U RS2 AR L T 2~ R AR o2 B &
L. EwMER s Ty =T ARGy & G 2 %9 U REE 2L LR RAY 7 Through—space chirality
transfer ZHE& § 5 RFMBSIZIZOVWTRA LIZFHREE LD LD TH D,

F—E S Tk, m&2 3P0k 5 HRSER 2EHEL. TORREXT AN E LTORAICD
WTHEER L, BRIZIEZEH LT 0 & 3 Ui oB%s & 5 AIFZED E 32k~ 7,

W Tng Y UARFGERH L EERORFRIKS] TR, v 2 UBRZERICEID a R —x
> N TCHEETE MR & D Through-space Chirality Transfer &7 L2 EREEZ AW E LT, T4 0 7
=T A RGOy F Bl S E s Eoun X o2 A L, ko 3T 2 Kotz kb
FINRT IV N-FFY FERIIBT S, RFLREDNRICOWCigim L7c, 24D DREtA b Through-space
Chirality Transfer |23 L 72 55y O E R LI L, BERTH W BT & 72 Fetik72 7 /L X L8 & dilli i (SR>
BA. R EZE < LTI (R D) & RS RO EHEZ BEE S8 T H RFBLOBRPE T BT 8RR
FHL)ERISSOEBENABEL T THEF T U LB X 9 Al 2 filE 5 2 85 A 425 & RFBILORIRET
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AR LIZEHIZ R Y R DLT I UEEERFOu X XY 0T 2 ) EORFRIIZL Y 98%de TT I 2 -N-F %
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BEZE [TV DUNAXY Fila 753 Uitz HWERET Uik Tk, B TE LRI
HAONWT, BV VV-NAFY Rla ¥4 U RFMBEZERGT L, XUAXT AT e RORET VIALKIGIZEBT 5
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VO UM EBME L TS TZ, ThEfEL LT, 7L R 70ay T 02k B3 A7V F e RORET UL
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B L CWD I EMBHLMNE 2o T, By Ry N BRI Z Ltk » T, EF UL 7 T o—
FILOREMERAVZEE I bEWEEERS L O o FARREZ R Lz, TV AL MY 7oy Tonk
I IR A ABRMEO S ITxE U Claak sy & flpk sy ORI 72BN R GE8D H i, mWERIREFEH O D121, fil
B-RISHIERERICB T 2 BRI EZIENTZ L ORE%RER LT,

U (080 DB X 24 ML D meso-12-V A —IVDOREFET LAk TiX, e ZxH¥ o0
Through-space chirality transfer 28 1 ¥ ZhSRACMH < iR OBRFEZ BIE L. BV DA A TFAEE G FIGME R 0
ZRY UMD G E FTNE WD XA VEDF— L DOARFE O-7 MU HOW TR T2, Z OfbE R S T,
TUMERIC e Z Y Uil v ) O UELNAIN L TAERT D F A MO T e Y = AR RIEN
DTNOETEE Ry EHEMEERT S 2 L TRELSI N, TODITD DS H F A R O
JITEAL L CARFIERNE S |l L OROSEM ~MaE SN D E L L2, RS, RPOFEET L) U=
D AERENEEY .. SOUGHEURER >99%) & EV T T T A IEIRE(98% ee) NS BT RO 2, — .
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PR F U FABIRERE LK TTDHZELHONI LT, ZDOXHIC, TR ZXH LIBT3 Rm—
*%;ﬁ%ﬁ%%mib\ﬁﬁﬁ%i@ﬁ%@ﬂﬁ%ﬁ%mﬁ@#b@%%@m&%#yﬁm%%%%¢6:&
IR L7z,
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This thesis entitled “Asymmetric catalytic reaction utilizing cooperative chiral rotaxane reaction field”
describes the design and construction of novel rotaxane asymmetric reaction field possible to give efficient
asymmetric catalysis by utilizing the cooperative working of the rotaxane components.

In chapter 1 “General introduction”, the relative studies on rotaxane cooperative effect which affording
molecular functionality including catalysis were mentioned, and the purpose and main concept of this thesis
were also described.

In chapter 2 “Diastereoselective synthesis of chiral rotaxane amine-N-oxides via through-space
chirality transfer”, to optimized fruitful structure for the effective rotaxane asymmetric reaction field via
through-space chirality transfer, various tert-amine-type rotaxanes having a chiral crown ether with various
axles were synthesized and investigated their asymmetric oxidation to chiral amine-N-oxides. Through the
scope of oxidation condition and structural effect to the diastereoselectivity, the suitable structure for the
good through-space chirality transfer was decided.

In chapter 3 “Asymmetric allylation of benzaldehyde utilizing a pyridine- N-oxide-based chiral rotaxane
catalyst”, to develop an effective catalytic reaction system with cooperative chiral rotaxane catalyst, a
pyridine- N-oxide-containing rotaxane catalyst was designed and synthesized based on the results in chapter
2. The prepared rotaxane catalyst certainly promoted the allylation of benzaldehyde using
allyltrichlorosilane in a moderate enantioselectivity. Since the NMR study, the cooperative activation
property of rotaxane catalyst to allyltrichlorosilane was clarified. Thus, the advantage of rotaxane’s
cooperative behavior in enhancing both the stereoselectivity and the catalytic activity were demonstrated.

In chapter 4 “Asymmetric acylation of meso-1,2-diol with a pyridine-based chiral rotaxane catalyst ”, for
the rational design of rotaxane catalyst via active cooperative effect, a pyridine-containing rotaxane catalyst
was designed and synthesized as an acyl transfer catalyst. The catalysis was evaluated in acylation of
meso-1,2-diol, and high enantioselectivity and catalysis were achieved (98% ee, >99%) thanks to the
attractive cooperative effect in rotaxane-based acylpyridinium intermediate.

In chapter 5 “Conclusion”, the author summarized the results obtained in the above chapters and
described the future prospects of this study.

In summary, to establish the strategy for an efficient rotaxane cooperative reaction field, the author
developed new rotaxane catalysts and demonstrated the interesting catalysis. These are possible to
cooperatively control the structure and activity at the reaction intermediate through the dynamic nature of

rotaxane molecule. These results offer the potential significance of supramolecular catalyst.
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