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Synthetic study of chiral compounds by taking advantage of an umpolung approach

Miyata, Okiko

3,600,000

Development of new synthetic reactions triggered by nitrogen-oxygen bond
cleavage is attempted. We found several new transformations represented by (i) the nucleophilic y
-phenylation and y -alkylation of a ,B -unsaturated amides, and (ii) o -phenylation of ketones with
triphenylaluminium in the presence of (+)-benzopyranoisoxazolidine. These new methods would be a
useful synthetic tool for the preparation of optically active drug candidates and biologically
active molecules.



¥ X C—19,. F—19—1, Z—19 (GL@m)

. WFZEBRLAE S A D5 5

&%/ TNAT R R, AT EDDIVE = MMEEMIERA LB T 2 EER A W
R E LT, RF— IREBEEARSOSTEIALS FIAENTWD, AR = VOGS
ﬁwﬁ:w%m@%ﬁ%&ﬁ%ﬁ%%mn%%®ﬁﬁﬂﬁﬁmﬁw)K@ﬁbfwé(Hlu

0 0 0 RITRBHE
)LR )(JD\R::> {AR
HIBHE oI R

1 ALKV ENDOIBARIZFTEFORY

VIR = LB DOEF DRV I -T2 % < OFBEERBISHRE SN TS (M2) .,
DITEIZ 22D/ F =23 bbb, —Dld, IRFRERENE %TE@%WT%WKﬁ“@
HWL\7w3~wzﬂ%%h5&mT%6(IZH) Ho—oiFk, =/ 77— bERHAT DI
%T%é(H2@)o%%ﬁ%%?%éﬁwﬁ:w%ﬁﬁwﬁ:w%®aﬁ%h@ﬁ»ﬁ?:
o) T7—hF3 L LTCRENRTAHIENTED, =/ TF7—F3IZKL, TATE RLT L
XL POREBERE (B) 2EHSED &, alffiic E RNEALARY 4 XG55,

(@) EFFRABEFA DRI

5 5 o () BFFRAHRE
;R*XEKE Nu HO. Nu @
A X MG
i)
1 2 (b) BEFHOREIL

(b) T/ 5— FAOREFREDEA

0° *E%iiE Q
/M /M~ 4%~ E\;kR
oL

1 aum$ T/5—+h3 4

B2 AR ZEEMERBRE/REFRELORG

FROIEFNZFEXS T2 B D & U TR O KOS 23 F H 0TV b, BRI, (@) 7 /vR
=NHEDE %Tﬁmﬁ REFRELZEATLHOR, UI/§~%®ahAﬁHﬁ%%%A
TAHLDTHD, HTIZRY ., Ferlde /) 7= OEMETHIoFIVICER L, A V5V
VUL DREFE-BBEMESORMEEE ) U ss 2 R LT b, BRI, 7k
V1 EAYRS Y DUNGHARESR N—T L a X oI s A EEEL, Y T2
TNAI=T APhA)ERIESED &, EE-BBEEOHADEL, 6 DA L7 4 2 Ph™ B3REL
WL, AV TE25250b0THD, A LIZA I U I3BAEOM., KSR E=ZTr by

875 (X3) .

O/ \ Ph_ _Ph /—>
o) N o/j PhAl //M\»Qg/\—) HO
N

o
N ok o> 2
R H R Ph\zN o o Ph%f
%V %Y
R R
1 R 5 6 7 8
K3 7IaFxLITH I UERVNEBEERRG
2. WHEDOHD

N—Tvax sz I vz VTR OS2 ARV ER O S IR RIS 5 2 L 2 R
Re Lic, REEERmICmT, (&) B &7 D3 BUBMEIiEOS OIS, (W) Y7 A7 LAHX
BIRSOSIE & 2 AEM LA O G, BLW () MBI ARFGREARESE LTREL, 2
2T () BRY (W) OHFERRICOWTHRET 5, 7236, PRERVIRE & LB T 72 (D)
[ZOWTIESIEME RSP TH D, HAEEERMOGHRICE T oMt HE LED S Z &1, K
MIROZHEREZRET LB TE 5,



3. Mo Ak
(H) BRI G O BR%
X 4~6 |2 T HIEIC TS AT T o 7 & — )L OIS b 2 fat L7,

() T AT UABEREPLFEENE T B DB
M 7~10 (TR HIEIC T, U7 AT VARREDEAEN 7 b O G ABE LT,

4. WFTERRR

(&) FIFARMEHR IR O B

a, B-AREEFIT I R 9 A#HECUE L CHELND Y/ T — b 10 [Zxf LT, Fx OXRE TR
HO(ET) BEHSED L, TO YA E BN ULIZARY 11 5615 (K 4), ARG
PEERER L L C, 7Aax e 7 PR 2B ETAMEEIEZ Lz (K5), 372bh, 73
R12 #HBEIFET Y MR E RS EE D & 00— U v—E =7 T NO—T &% —/L 138
T D5 NTE AT T U NO-T X — L IBICHET VI = AREAEHEE S 2 & T,
AR 14 28T, yALISREEREE (Nu™) BMfPInL7Z s a5 E R LT,

(i3 N €]
0 o T .90  REFMEE 0
RWLN,R2 = R1\/C/\N,R2 Fi; Ny R
R? e R? vh g R

9 10 1

B4 2T/ 35— MIHT 2REFHAEDORIE

TfOSiMe,(t-Bu)

(0] .
R Ea ) OSiMe,(t-Bu)
R Ay
\
R0 9
12

RZ O
13
NU\A|’NU=AI
' |
7 Nu
iz .
3 OSiMe,(t-Bu)
W o RIL
o0
X H/\/\OH . wu) Rz(“p
Nu R? Al N
Nu” "Nu Al
15

14
®5 EZILY T2 N,O-7 45— L DBMHER R R I

BREtOFER, 7 I R16 125t LIEEB LV U ELEIOFET . PhAl ZEAHSE 5 &, Ri%
FTHDPh By ISAMLIZ1T GOSN Z 2R L (M6), A4EMIT, X5 I1RT
R ERTHELNIZ LD LHE L TS, RBICGRIL, SR OFE ., v U ro—F LK 18
NEBBT D TR L, PIRAMREHRER AR E 2 <, WEEARSEIC O WA L, &
OFER. T VE TIUINLVE, Jz=VE _RoPriRbEosunlk, 7t oik, BXOK
U7 NFa AFNVIENARROGCEE FTHREAETHY | PREDINETyy-7 = =/L-a, B-REEFfT
I FHEH18 2 H 27,

o) o o)
(t-Bu)Me,SiOTH, iPr,Et, Ph
/\)'LN} Ph3A|’ \/\AN/j
' 5 2 H
R O CH,Cl,, 40 °C o R ko
17R=H (t-Bu)Me,SiCl,
16 18 R = SiMe(tBu) | imidazole, DMAP
THF, rt
Si= (t-Bu)Me,Si
o} o} o . o)
Ph SN N Ph BN N Ph N N \/\)'LN
H
H H . H/j PR
Sio | Sio T sio Sio
54% 55% 35% 44%
o}
=,
H R R
Ar Sio R

R =H, Me, MeO, CF3, Br, or F

®6 EZILT T2 NO-THA2—ILDOEHIEEHRRE HEREMR



(W) 7 AT AR HEN T N OB
%%JETE{K/\%@/\EEEE& LT, BFEEA VXV ofHEEx2- (K 7)., BAR
TiE. bl ENRFERT LR T I 19 BMEE S L LT MFEET L ax S
20 5T D, IRWT, PAl ZTEHESE S &, EF - MEMEEOBRAZ LN L UT X
7T U A BRI R IZBCE DS HEAT U, A I IR 21 22 B8 E S b 22 DNAERCT D & WIRE
L7,

H
(6}
H
N Ph 0o
o H /l ....... o, HFHE? }Lg o
19 P e N Ph
,,,,,,,,, > P\H e Phw)k e
=
R
R R
1 20 21 22

7 BHIERBRRISIC & 2 RFEFHICEYMDERHGE

23 (1YE) 2FEET Va7 019 2 4 8) OFF/E T, PhAl (2 % E) L
IR BABRAEITH L N D a il 7 = = VEEDNE A ST R 24 53 58% IR T
b (K 8), FIZICEASNI-AFREDLOSMBILFIL, B bEY & OFEEE O HEkIC
i@RM?T%é LEMER L, o, ABYONFMEEZFTVHPIC AT L7a~ T T

WCTCEH LS 2 A, SEERMABREIRIT 94%ee Thol-, ZOFRE LY. EILAIEIR
E’J erﬁﬂﬁ&}im#@ﬁ L7 ERHLNI o7, RIEOYELZEZ THRFTLIZREER, 71z
FUT I QYE) L PRAIBYE) WAL SEIRIBIRMEDIK T2 2 £ 72 < INEE 66%
m ECcE T,

2 o PhsAl Q
3
Ph/\)k + (o} [ — Ph/\‘)k
” A CH,Cl,, 0 °C B
24
23 19

19 %8 PhAl B8 vyield (%) ee (%)

2 2 58 94
2 3 66 94
H8 KL FHEDAR - MHREH 1 3 51 93

o R AR E 2 CHAEEAE l%?ﬂﬁbto FORR ——F ), /\u/f/ =rU .,
H—=RRA—=hr RN FaAF), =ba, FE7 0 EOBFRREEZHER Y 2 L7 OBEE
Mo N ERERTER (X9,

o WWW

X = Me, OMe, Br, CN, NHBoc, Ph CFs OMe 58% (93%
50~72% (89~94% ee) 61% (95%ee) 54% (93%ee) b (93%ee)
61% (92%ee) 51% (80%ee) 57% (93%ee) 61% (83%ee

H9 AFFMHADER - RERMF

ﬁﬁﬁ@ﬁﬁﬁ R 7 Ao

0]
EFELELTHWLAT _ PhALte
WB RO | M M
ook es wes

vDFE RS (K 10),

HAT A FRESERI oD Py 67% (89%ee)
FTA M ERAV, IS o o

L7 SO T . PhsAl 22 HU

CRERARIS£11 5 &, 9 <\ I L L IR S

T A DAL 67%, 89%ee T /& NN
Boni, =y hFL T4 |
YiEmECEERMe ST RUbPELTAYY 50% (75% ee)

UUBERTH D, MR

E10 BRI & S ERSORFELT F 0T ~OLH
WA AT 5 AR O FEIEE



Ry (ISR 50%, 75%ee) ~EFHFETE, ZhOORERE Y. SEBASK LI-SRIEN, EI
TE NIRRT IR TN BT L FEE L TEMICHET 2 2 L 2B o N LT,

PG D SSHEREIZ O WTII AR N2, RECEZ AT 57 b MBI E 2 5 ER
FERIL, EFEEME TS X RO Si B REERIE (PhT) AREMAIML TS Z L EREL
TW5, USRI OFEM 2 5T D72 0I2iE, FHERME O KB & 5 2 ERE DR 0ER
WEOZINX—HEREEZED I LR IMHINBLETH D,



7 5 0 0

Okamura Hironori Yasuno Yoko Nakayama Atsushi Takikawa Hirosato Shinada Tetsuro 2021
Stereoselective Synthesis of (2S,6R)- Diamino- (5R,7)- dihydroxy- heptanoic Acid (DADH): An 2021
Unusual Amino Acid from Streptomyces sp. SANK 60404
European Journal of Organic Chemistry 1396 1401
DOl
10.1002/ejoc.202001646
56
5 2020
946 947
DOl
10.14894/faruawpsj -56.10_946
Shinada Tetsuro Yasuno Yoko Sawai Akira Sekihara Ai 101
Synthesis of Optically Active (R)- and (S)-B -Arginine from Pyroglutamic Acid 2020
HETEROCYCLES 165 176
DOl
10.3987/COM-19-S(F)6
Futaki Erika Takeda Norihiko Yasui Motohiro Shinada Tetsuro Miyata Okiko Ueda Masafumi 18
y -C (sp3)?H bond functionalisation of a ,B -unsaturated amides through an umpolung strategy 2020
Organic & Biomolecular Chemistry 1563 1566

DOl
10.1039/D00B00125B




Takeda Norihiko Furuishi Mizuki Nishijima Yuri Futaki Erika Ueda Masafumi Shinada 16

Tetsuro Miyata Okiko

Chiral isoxazolidine-mediated stereoselective umpolung o -phenylation of methyl ketones 2018

Organic & Biomolecular Chemistry 8940 8943
DOl

10.1039/C80B02480D

Nishida Yuika Takeda Norihiko Matsuno Kenji Miyata Okiko Ueda Masafumi 2018

Acylative Coupling of Amine and Indole Using Chloroform as a Carbonyl Group 2018

European Journal of Organic Chemistry 3928 3935
DOl

10.1002/ejoc.201800571

Takeda Norihiko Futaki Erika Kobori Yukiko Ueda Masafumi Miyata Okiko 56

Nucleophilic Arylation of N,0-Ketene Acetals with Triaryl Aluminum Reagents: Access to o -Aryl 2017

Amides through an Umpolung Process

Angew. Chem. Int. Ed.

16342 16346

DOl
10.1002/anie.201708665

16 1 3

2021 in

2021




2019

2021
101 (2021)
2021
(25, 6R)- -(5R,7)- (DADH)
2021
2021
N_
62

2020




Kohei Yasuda, Yoko Yasuno, Tetsuro Shinada

Synthetic Study of Phomopsin A : Catalytic Asymmetric Synthesis of (3 -OH-DOPA

27th International Sciety of Heterocyclic Chemistry Congress

2019

Yoko Yasuno, Akito Nishimura, Akira Sawai, Al Sekihara, Tetsuro Shinada

First Total Synthesis of Antrimycin A and D

27th International Sciety of Heterocyclic Chemistry Congress

2019

17

2019

2019




139
2019
68
2019
a
137
2018

Erika Futaki, Norihiko Takeda, Yukiko Kobori, Okiko Miyata, Masafumi Ueda

Nucleophilic arylation of N,0-ketene acetals with triarylaluminums for the preparation of alfa-arylamides

18th Tetrahedron Symposium Asia Edition

2018




37

2017

N,0

34

2017

67

2017

http://www.sci.osaka-cu.ac.jp/chem/henkan/




(Shinada Tetsuro)

(30271513) (24402)
(Takeda Norihiko)
(30449871) (34512)




