B4 — 2 ERFEEE (Fnso)

Rk 304 03H 15H

BRBE - Ay TR THEES % 113512 5 A A =
Brlii - PR TREE S = =1 ‘
“ ; [rEF T
eE —F
K4 Zofy BAT
MXHNEDOEE (Eh)
BHEHAL DT A E AL 7 4 VK E OBENRBIRN Y 7 1 7 a o< 5D
R ;H%m/’ osx?] q v ENLASRIRG S 7 1 7 a S ALK S OB

(EE 1,200 FFLH)

WFEME Y 7 a7 a AL ST AEITEET IR N oE TH L0, T OEN
R ERIEORBIIERO GHICB W TEHERREETHS, 20 TH, BEBSRBRMELAZFIH L
TN CBERISIIARF S 7 a7 a /X AMERSICAE R FIETH DL Z BN b TN 5,
UL, HVRUHIERMAEE LTHWOND T VIZZDIZEAENRT T I IR =)L
ILEMITBESNTEY ., BE O ROT=DIITFH - iR OBERRD SN D,
T, YWFRETIEIARF 7 v 7 a N AL BOS I A %) 72 il i T & % Ru(I1)-Pheox % B & L |
Baxx AL 70 VEECT LA O V7 n T N MBS E#RE L CE T, KimLTIE
Ru(I)-Pheoxz W= Hi7- 7 il LR 2 BHIE L, 2N E TIZHBRBIO Doz BRedHiby 7 v
T a R OESRIRIN 72 G R E ER LTz, AN IS A2 R T,

1. Ru(ll)-Pheox iz L 2kkx 72 A L7 4 L 80TV ANVR Y & OESLRERI Y 7 a7 a s
AanN

VA IV N/ IV AN < 1 N D e/ = S g = VAR [ 3 N RE = B ot e
Ru(l)-Pheoxfill EAF/E T, A F L UFFER, =L —T )b E=VT I VEDRL AT LT
4 VOB F BRI Y 7 a T a R AR A R L TE Y XS b S AT I &
STHELNTALEY DM EBE LREL TWD, /-, Bohiy 7oV ALKy %
BULilZ Lo CafidD Y F AL L. TIAX A ANT A RCUEETH 2 L CHFMELZEL D
TR TN MIZE I L T 5,

2.0-V T VDV ANNIKR Y DARE AN 7 a7 a AR

FT7 Y7 u810]~F v VA XY A NITAEWEEMETICR b5 BEERE SIS T
HDHZENRMBEN TS, L LARDL, ZHE TT X7 /L7 Rh(0AC) & filklit s L7-F 4~
T VTITRET—MNCEBETREIKOLY 7 u T a R MEES L REESRTE LT, R
FA R & ER LT BIEIERE L2, £ Z TRU(ID)-PheoxF(E F TOHFWNT 27 1 7 a s b
IS Lo TG B LG O G &k LTz,

3. Ru(l)—Pheox filitiz L% b U Z vt A F )Ly 7 a7 asXroExt o F @RI Ak

MU ZndaAF vy r7ara R X388 E 7 v REBREZ RS F O R 72 58 0 1
Th b, ARHEHE TIZRu(I)-Pheoxfil lEF(E T, AL 7 4 VEERPTRAESEL N 740
VTV RS ERIGESELIETHNET S N A u AT v a T a s ORI,
BT F AR 2 G A & R LT 2 (up to 98%UUEE . up to 98% ee), FE 7o AT R L,
AFVUBER, Polz—TFT )0, 2T v, LV EREEE LY a S aaR
MEICHEBAARETH D, FIC T 2o VT H VT LORGTELNT-E =Ly 7 aFa Ry
ITAEMEEEDOSRTEARTHS N 7 da AF Ly rsaFa LR o~ B5S
WCEWTEDLZENMONTWAILEMTH YD . AR THID TREFARDER ST,




k4 — 1 EREERE (330)

Date of Submission (03, 15, 2018) :

Department .
. . Seiji lwasa
Environmental and Life | Student ID Number 113512 T
) Shinichi Itsuno
Sciences

Supervisors Kazutaka Shibatomi

IApplicant’s name Manato Kotozaki

Abstract (Doctor)

] ) Development of Highly Stereoselecive Cyclopropanation Reactions of
Title of Thesis o ] ] ]
Functionalized Diazo Compounds with Olefins

Approx. 800 words

Optically active cyclopropane derivatives play an important role in natural product
synthesis and are valuable synthetic intermediates in organic and pharmaceutical
chemistry. Especially, transition-metal-catalyzed asymmetric cyclopropanation of olefins with
diazo compounds is a useful method for the stereoselective synthesis of chiral
cyclopropane derivatives. However, most of the successful examples of asymmetric
cyclopropanation are limited to diazocarbonyl compounds. The development of a
general and efficient catalytic system for the asymmetric cyclopropanation with other
type of diazo reagent is highly desirable. In this report, | developed a novel
catalytic system using Ru(ll)-Pheox catalyst and achieved high stereoselective
synthesis of functionalized cyclopropane. The outline | follows.

1. Highly Stereoselective Cyclopropanation of Various Olefins with Diazosulfones
catalyzed by Ru(ll)-Pheox complexes

For the wide applications of cyclopropyl sulfones in synthesis and biological
activities, our attention was focused on the cyclopropanation with diazosulfones.
In presence of Ru(ll)-Pheox, highlyenantioselective cyclopropanation of various olefins
including styrene derivatives(up to 98% ee), vinyl ethers and vinyl amines was achieved.
The absoluteconfiguration is determined by a X-ray crystal structure analysis. Moreover, alkyl
ation of the resulting cyclopropyl sulfone proceeded smoothly without loss of enantiopurity.

2. Enantioselective Synthesis of Thiabicyclo[3.1.0]hexene Dioxides via Intramolecular
Cyclopropanation of a-Diazo Dienyl Sulfones

Optically active thiabicyclo[3.1.0]hexane dioxide compounds are important structuralmotifs
which show wide application as synthetic intermediates and exist in numerous
pharmaceuticals. However, achiral Rh;(OAc), is often employed as a catalyst for
the synthesis of racemic thiabicyclo[3.1.0]hexane dioxides and until now the
enantioselective synthesis of thiabicyclo[3.1.0]hexane dioxides has not been reported.
In this chapter, we have developed a highly enantioselective intramolecular
cyclopropanation of a-diazo dienyl sulfones in the presence of chiral Ru(ll)-Pheox
catalyst. The cyclization proceeded smoothly at room temperature to give the
corresponding optically active thiabicyclo[3.1.0]hexene dioxides. To the best of our
knowledge, this is the first example of the direct and enantioselective synthesis of
thiabicyclo[3.1.0]hexene dioxides with high enantioselectivity.

3. Highly Enantioselective Synthesis of Trifluoromethyl Cyclopropanes Catalyzed by
Ru(I-Pheox Complexes

Trifluoromethyl cyclopropanes constitute attractive synthons in medicinal chemistry
as they combine the conformational rigidity of three-membered rings with the unique
and often highly beneficial features of fluorinated substituent. However, highly




enantioselective synthesis of these compounds have been only two reports. In this
chapter, highly enantioselective synthesis of trifluoromethyl cyclopropane was achieved
(up to 98% ee). This catalytic system can be applied for cyclopropanation of various
olefins including styrene derivatives, vinyl ethers, and vinyl amines. We also achieved
cyclopropanation of phenylbutadiene. This resulting compound is known as a synthetic
intermediate for biologically active compounds.




