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Synthesis and Characterization of Fluorescent Ruthenium-Arene
Complexes with Anthracene Chalcone Ligands
(Hwa Chong Institution (High School), Singapore)
Chia Jing Kang, Tan Keng Xia Alan
[Instructor] Dr Kelvin Tan
Electroless copper plating on treated glass and ABS plastic
substrates
(Taipei Municipal Zhongshan Girls High School, Taiwan)
Shu-Yong Lin
[Instructor] Ya-Ping Tsao
The Development of Test Strips Using Butterfly Pea (Clitoria
Ternatea) Extract as An Indicator
(Taipei Municipal Lishan High School, Taiwan)
Yu-Cheng Chang, Kai-Chin Cheng, Jie-Ru Yang
[Instructor] Ming-Jyh Chen
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Crafting super molecules:
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HHESR SCRRFE B - PINBORIIERT F2sdh Tl v 2 — HRAER
HHES 34 PSR R EITER

M TFAR AR B SR

Tz AAREDWEZE2GER

M THe  BALEYEES TEMWE) KE6RER

0

I

\|
)

=

S

HAER

FARFEH EFEMDE - WEWEMESE B A A C RS R
(22H£ERB) A E5ER N
(ZFMEFERB) 207, FERIV, Rl
(RFBRER) A7, RIS FRFARE, AidssRIngE, Al R8I —n,

RIRFHINIZE, PN HAESE

TEA— MW BRI RNE S BER R
(E2H4ERB) KM E5ER N
(ZFMEERB) SFRFPER, B, FRER IV, RN
(KRFERRER) D FYECRRER |, ATRRINIE, &R

BIRIEE HMOY 7/ 7 =7 R B BRI
(22H4ERB) A EFER N
(FMZEMB) WECFEE, LFEERIV, Fhilbise
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(RERRER) Al TRVAEE, ATIRERIIGE, % BRI
EBEFNE  FMOE . oW LR BRI R o B a—X
(22HERB) AEYELEA
(EM#HERB) B b2, {LFEERII, FHIA5E
(REMRER) A by, Al TRFAECE, iR, gl rR e X —,
%IRRT S
BERXE MO BRI
(RFHBERB) LEb7FER N, Ky B
(BEMEBERB) et (LEEBR N, R
(REEPREESE) e T WEYLZE G 1, ARy TR AECE, AibRsBIarse
BRME FEMOE . B (EAE R - Fhkee
(22HERB) ESHEYHEICE A, KW ELF B, KM bFEER I, LFoHR
(EMHERB) bFERN
(RERRER) Al TRV AE, AT
HAB/EXR FEMOE . EEMILS  HEEAEY
(22HERB) LEDHELEA
(BEMEERB) SOSHER, A2, Rt
(RERREE) Wit TP SR 1, BERE0 TRVREE, AuliReInrge, %IRRT,
R T T BRI T e 7T A
BREF SO EEEMLE (X R ERERT)
(E2HEHB) AR
(EMHBERB) A1, BT, EER N, (b, Feprse
(RERRER) sy TRV Y, ATIRERIAIE, % BRI
INUBE=E HLE . L—W—{vF
(£2HEHE) KB
(EMHBERB) » 1oty ALFFEBRT T, Rt
(REMRER) AW LT, Al TRV AEE . iR, Bl FR S E I —L,
% IRERIBF S
WTME  FMoE - BT
(22HERB) A LFIEBRT
(EM#HIEHB) E71b% 1, (LFERN, &% 2. FRliFsE
(RERRERE) Al R . aiiResIge, Al ARS8 I —u . REIRERINFSE
HEAEAR TS pE T
(22HERB) LI
(EMEBERB) OCHEER. WEY LS . LFER I, FRIrge
(REMRER) Al FEML S om | AR TREFEE . RiRsRIpise, Alpkcs 1R E
v, BERERINFSE
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BAHRILFRE 7 FERFHRE
WA RETD, REBT

fmHEEER SHINADA, Tetsuro

HRBE

T EBEIEE TlE, RAICLEME M &3 257 I DA A Fa v —ifsE
ZITHoTWD.2018 4FD FNE w7 2AD—2 L LT, 7aKR U AHKDHFIHKAY,
T KT IR ADNRGEITHOW T T 5.

NYF IV ARF BN S AR ICAERT SO I Y ARFTH D, I YN
FIE—RICEE 2 B> TWDEDN, N FUIYNRFIIZOLNTT LS ICHEE%E2 b
STWRWNWIYANRFOMETHDL. ZNETIZA—ANT U TICHERET AU v
YT, Tetragonula carbonaria® 7" 11 7R Y A D sy & L Ctetragocarbon A% HAFE L
7o, ZTOHEEZEAMRICE VIR LR, SABRREORIEICSKEO S ZFE L T
Wiz, Al 7 T IANRCAENRNICAEKRT D720, TRy o
FEXFME 2 gt & T 2 H LA EIEDOBRRICE Y AT, T ORER, B RAMEE
U 7T NSRRI ART 2 2 LTl Lz,

Desymmetrization \<

strategy = >
HO ? HO S HO z

- 3 1 - 1R* 3R
o) OAc HO OAc O OAc
i

Ph 300 mg
(z)-tetragocarbon A (1)

X 7 NFITHIR L A DR R

F& 2 i L
Improved total synthesis of (+)-Tetragocarbone A, Eiji Nishimura, Yoko Yasuno, Tetsuro
Shinada, Tetrahedron, 2018, 74, 2664-2668.

83



BAHRILFRE 7 FERFHRE
WA RETD REBT

fREFEF YASUNO, Yoko

HRBE

FTEBFMIE TIE, RERAEILEMORERRE T I IV AL Fu o —if5E%
ToTWo. RIEOHFEMREL LT, VAF XL DORERERITT 5.

JAFax D)L, fZ 9 Ul B Ustilaginoidea virens &2 0 HEfE S 4172 A2 21
EWRTF RTHDH. AREMIL, F2—7V HEE L THRAORBUNE BESILE
EHERTZEND, INAAIFBOY —RE LTI TWD. £z, 220
FERKAT I B B-BE Faxy R—_"EBIUB-t Fuaxi A vuaafy) 25
OTAFBERY e 77 28T 5. ZORGENFHE EAMTEEOSNS, 11X
BROZ—5y e LTHEBZED TS, IilE, FxlL, LREIR T 7 7 A
Y R2DERRE, 3-8 DNy TV TIZE ST, 1ORERAER L.

OH  Ustiloxin D (1)

4

BocN O
— SS\\¢7/'\OTBS
TBSO + Me\\\‘ N + FmOCHN + H2N vCOan
oH Ns CO,H
2 OBn 3 4 5
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AHRILFRE ; ARRIGEFHRE
WA ; EREE, EERZE

{cgE#th SATOH, Tetsuya

HRBE

BRESICBNT, WIS LA EMEIE, xR a2 AT 5080 TR RO 5
NTHEY, Zhoz2Rell, BELTHRT 2200 FBARTIENER SN TE . A
BAROFME L I D IRF—IRBEAERICBNT, BEBE&BMELZHAVI70Ax by T T
FOEMIES HWBHNTWS., Ll axly 7Y v 7RG T D 0ERIE T, EHE oS
AT HBES T E2AMT OIS, OZERET o RERD, QFEMTLEDEEYHE
AT HEORBESRND D, Forx OFFRETIE, RE—AREZEEUM AL EHED v TV 7
EEBRFEL, AR L CTHEENES T2, ATRRSRIERNS X0 DR nAT v 7 ¥ T,
PERHEM) 2R L BRI LWL — R TART A LA HR LT 5.
BEBIELWORAY T VTRR

WKM7 0 AT ) T ORESD—0IL, & RESEORFEY N REICHDL ZETHY,
Z OERAL AR P THIES N TS, Tox 2B ICBHZE LZSigREfEZ Vv 5 &, R#E
—KFEREEUM L DB » TV VISR ELATZAD Z AR RALE. ZhbDK
JEDFETEMIIKDOHBLTHY, BEIELWKER 2 a2 v 7Y U RS TH 5.

cat. X@
H-i

_Y Z R, Base )R Z R, 0]
FEEY)
Base*HX H,0
WFEOOR LT KA E IO ST s

AFERBELT 409 7Ov I ERAVE-ABER

BEDO Ay FRE T 0t 213, (BABRBCROERZ 6 LI Lo TWDH A, 5%
AF~AEWEOETHEERARERZFH L2708 ANLRT 5 L b 0T LS.
RN EDD L, ZZhbARNDTEERT OB ERKIEbEDD. Balx, A4
VAENOREGICATTE D ONVRBREDN, BEERICBI2EERELT 7Ty
Wi b EZ, TOEBEREEITo TS, T TICHARIT VAV EOEHE TOBEED ¥
TV TERRFRL, AWIEESCHE AR EE G T ok AR TAEICAK T D Z LI
REI LT 5.

H
Biom — QK
omass COH

xR
—>
A g COH

H
—




AR FRE  ARRGIEFHREE
MAA BT, BHE2ZE

Fi#F= 281 USUKI, Yoshinosuke

MEBE
HWHERE S 1 7 v — 7 - AW TE M O S B %ﬁ*&fb%ﬁ’]@?/ﬁf%%b MBS %
?Eofb\é%’%ikﬁi{i@ﬁgbwé’ T LUV T BN T B 72012, BEEAT - GBS -
SO - IS EMARE - BESTFORIB L\ 5 7 o —F b WD AT E T,

RECEYENZE T HAXRAFRIELEVOSE/AEEFEEREICET S0F%K : UK 2A1T K
KARFX ¥ VN A TR SN HERE D EAT 2MAEDH R RKRAEHIEEM T, &L,
Streptomyces )& #H DM EM > b~ 7 A ML Z W2 Th2 A B A EAREEEZ
FERE L U CHBEE - MERESNT AT L U UBIE, ZivE TR B 3 REETE MEFE B wf
e % 1T > T X 72UK-2A & antimycin Asp(AA) DS 2 JF > O TF (UK-2A DOBy-V b
Rexo DR eET U, BLCAADL- ML A= R EN-RAI LT I 73
FNAEE) o Rl — XDRIRA~ LRI~ ALFPE R L 2 SRR BRI DUV THE il
YER ORI Z ATV N-ARV VT 2 23 U FARREAL &2 A 5 28R 0358 ) 72 15 (1Cso for
IL-4 release =41.3nM)Z R~ T Z &2 RWELE LY

STNACHO ™ + Antimycin A SONHCHO T * Splenocin B NHCHO
: AR = CHy(CHo)CHy :
oH i : oH i OoH
§ Ay R = CHy(CH)oCHy :
§ Agi R = CHo(CH),CH; o i o
A4 R= CHZCHZCHS ' ' o
HN,, PoomN, M HN o)
: : o >—<
E o E o) fiYe)
H T
............... SRR o 1 0

TNXALEF v A (EREMRICERA 72013 v 1 > GRPTSO RG] & xA47T v
F~A v (KRASHT—AT Ty NAEY AV AEBE AT R 7 O~ RIE{t
ZRHE) IXISERT 777 M UBEEMRT HL- N L A= UERIIIN-R LI LT X
UFEENT Fn‘*/\bfkb WDODIFAANRIERZ LT-ETT, 2o DLEWHIR
TAMTEMEIZTID AT T AR — XL LTHER L DRD T, b 7 —7FT
IR ETEPEAR B T - AR R A2 BHAE L TR Y . mi{bEM D/ E T TIZER LTV
iﬁ“oégm\ﬁ&W@ FChI12B8 N 77 b #HE%E2 AT SIBIR-06D A K%
B L, £ O SRELE 2 A AL RIS E L E LT,

E H?‘E é gi v = H

: (D O o’ Y ? o’ i

I coL AL RS éfﬁh
o}

JBIR-06 Prunustatin A Neoantimycin

1. J. Nat. Prod. 2018, 81, 2590-2594.
2. Asian J. Org. Chem. 2015, 4, 737-740.
3. Chem. Lett. 2015, 44, 1214-1216.
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AHRLFRE  SRARILFHRE
MAR | HASE, 7B

#FHFAEW MORIMOTO, Yoshiki

MRHME
HABFOFM I H > TEF DO i b FFEA 2l O —21%, 2 FDO L~ )V TWEE &
RTHZENTEDLE NI ZLETHD. #HoT, HHATEICHWEAMNTED L) Z LT
WMBE AT O BFREOREZRELINT D2 L2725, Fex OFFRETIE, EaBlRoHENWF
Th L RRAHEY REETH, EWTFHICE S LAV ZIRIREEY) 2 o5 L LT,
ZOEEKE IO T OLIIEZ 2B OMEEKDO LUV E EICEBL7ZWVWESB XL TN D, &
bz, BAEMZEDN BIRAET D4 2B PRI b B EZ RS, 5F A FOHENLAE
MBEROREZHE LIV EEBZTWD ., REDOEELL FIZRT.
MRBEERAS LU BAREMCRZITRAVORRLFARFHEHICEAT 2HR
AWFZEIL, RFERREBICRSEE L TWD Z ENHM LN TWDHRIE &, IEFEREE IO
PELWEHBRIEICEH L, £ 0 DOUBRICHANRRAAEILEMOIRER & 1HEWE O
E. SOICEDOEMEBBEZHAONCT LI L2 AME LTT22IETH 5,
FITHHRRIR CTIE LD D DPIRIEIERM 246 IEIC A 7 U — = 7 &2 T O Ak
(Alpinia zerumbet) & YV 71747 X 71 (Toddalia asiatica) D A % — VARMHIIZ & OHLRIE
EERHHZ e xR LI, SHI2AZ 7 — Vit % NO BEAMGIEER O %2 BTG
MWWEORRE Y DTN T 2 a~x 87T 7 4 —=Mif HPLC Z W TR DI LTV,
A kD 51X 5,6-dehydrokawain (DK) #5 & OF dihydro-5,6-dehydrokawain (DDK) %, /L7 /7
71 > 7 51 aculeatin (ACU) 35 &L O toddaculin (TOD) % B - [FlE 35 Z & I2pkEh L7z, LPS
F Lo~ 7 v 7 7 — DRIk RAW264 fllfin 2 N 72 SU R E/E B FF fEHT IR 2212 L
ACU & TOD IFEL7-HIEIZ & B & F 5722 D FE RS CHURIEMEH 2581 L TV 5 wWREME %
RWEL7-, 72 DK & DDK (IZBJL T, ~ 7 AHNREFMILTH S MC3T3-EL Mildd 531k %
AEIBELZZ 0, IREMERICINA T, Ficeimtk & U iEMminaobIeErEH %2
A3 % DK & DDK B2 HBRIED TP I OERDO U — FIchigs 2 L a2mr LT,
& b2, DK OEAFE DI RIK DGR K 0 MEETEMEAH B IE 21TV R TH S DK D
PUBHERIETEE 2 BRI D2 bamE R+ 2 Licgsh Lz, LT, DK O+ 7 u—7
ZMWIMIEN S, DK Sz G MR ERIcIT S Y IR 2 "7 B EFEAEM LT
WD ATREME AR LTz,
TS OWFFERERIT. FIRIEEH TR HEREE R & A3 5 8 7 2R R RE M R S O FE I D BR
HICHLGTHEER E?I“L\ EYNEEE ORI FICEBRT 2 L b b,

aculeatin (ACU toddaculin (TOD)
5,6-dehydrokawain (DK) dihydro-5,6-dehydrokawain (DK) )
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AHRLFRE  SRARILFHRE
MAR B BM, T B

ga)il BEth NISHIKAWA, Keisuke

DB EMEAME P EZ b D, SRR AEMIENEZ T 2 RIAERIL G O &k seE, &

LRMRRETH 5, TOERAMICISHA TE 2 MR FIEORIEITL LA A, HEEEMHMEZ

@ﬁﬁ‘ﬁwﬂ%ﬁny—’%béﬁ@i?\@E<ﬁ%%@%bfwﬁﬂﬁ&%iéo$$@
JERRRIT TREDOEY TH D,

KB 75— M2 FAWE 1-7FREa [55] VT UBERO—E#EBEICL A X |
YA =a bxT v 235A DLER (-)-EAMUA=a bk ( HTX) 283A (1) FmXK
WCAERT I 2 N7 TzanbiiiEnz7 v e RTHY, 7T La ) UFRK
ZIEBOMICIHET AL MR ETH D, MEEORETIZ, KW 1 © 1-7HF 20
[55] Vo T HERBEDT-O, K NY 77— (Hg(OT), ) filfitic X 5L RIS
Eaufbtr<=VY U A(SmL) ICK2D T VHNVERBIERKISEMAEDE T, 1 OBXERE ERK
L 7= ( K.Matsumura, K. Nishikawa, H. Yoshida, M. Doe, and Y. Morimoto, RSC Adv. 2018, 8, 11296. ),

*E IEBEORFHAE —RFEWR L, BRI

B 4 62| HTX Eo 1-7 ¥ 2w [55] R
7/7ﬁ/ﬂ§3%%ﬁ#5%¥ﬁﬁAﬁ%@ E N

SEIDE RS NHR'

6| e~ HoOTH,

U7 (Scheme ). K7 2 /(R (R! 45) Ho R

MEA LTz Boc 2Th2HIREE 5a 2 "1 ," g N R
Hg(OTf), &S WD &, B AR 6a NHR!

AR D RT, KON E X BRE L o PIR——

Too IREREOMFTOR, AKEED /NI WA R F O  =cOMe@sd) ﬁN S
CHNR=NFEEAVZRRC, FTEO A Y 2B S R —Bostn 0%

6b DNERINELRLLELNDZ EERAH LT, = CO,Me (6b) 34%
RIS FV T, HTX235A 2) 0424 Scheme 1
BAZHEATE, OGS % il LEUIRIEE 5S¢ ZBRILEBMHLRISICM T Z &ic kb, —ZITX
B 6c & 64% DINRTEKRT D 1Tk L7z (Scheme 2), #i< Procter & DRI KL
D 6c DHILR=VERS 2T L, KEEEED MOM 1£# ., #i< W bLT = AT K 5T
E_Y KN 8 #4537, DIBALH Bl i+, =3I 9 28kl 7
UNRUAF LTl TFA TREETAHZ LT, TUNLEEZE AL 10 ~EFE L, K
BT, BV EORSE L iR #EL G S TROZER T, HTX-235A (2) OB EER LT,

NHCO,Me
Hg OTf), Smlz H,0, EtsN 1. MOMCI, DIPEA, quant.
64% Meo2C 60% (ax : 35%) MeOzc OH 2. RuOy(H,0),, NalOy, 87%
OTBDPS OTBDPS OTBDPS
TMS/\/
_Bsteps K TEA \ 1. DIBALH, 87%
- N -~ O N
H MeOZC OMOM 51% (dr = 3:1) MeOxC OMOM 2. PPTS, quant. MeO,C OMOM
2 HoO 10 OTBDPS 9 OTBDPS 8 OTBDPS

Scheme 2
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ARILFRE ; REARLFHRE

BER  BANEE ROME

BEFAEHE NISHIMURA, Takahiro

HREE

IRF-IRFBETNTIRF-—~T v R E O H-X (X=C,0,N,etc.) fEiH DR
FIFFE A ~OMEER, Wb e RaBREELMIGIE, ATES R HBFEEN D
FEx RIRFBERLT IV, Tha—)L, =—F )b, TATLREOERE”LY L OF
LA E B IR TAERTELIAMRFIETHY, RIEENE L D ORD BRI
MaEH SR OWBRERINONKETH 5. BB R X 25 FHRILEYOC-HAE
A OIEMHAL %2 & D AR RS & ~ OIS IE, @WIR 22 EB T 5 i b BN
REJSEDOOEDTH DN, TORISEFMAT D AFEMINE, R7ZHERA 2255 E
Thb.

BREFHESEVRICHRE  EFOBRERLRIG

X—H EFOEREEA JOK p mERSE
\ > ' c=Cc BRFTH=
. _..C=C X=C,N, O, etc. K B S TR A

AFBRELRH ———— BRI kemtad
RE-RREBRR-ATORTFHEESHK

Tz iL, FIoA Y Py oA AW ZC-HIEM L2 G ziZ o s LT, K
TR BB R EF A RSOGO 21T > T D, Fiz, B Al R
B RO EBICHENIT T, B LOWARFENALADORE - ARk & SOSHEREAEIH O 72 0 O A 1
BEBERBILEY O EEIT> TN 5.

C—H#E &I Eﬁﬂ.’.’&ﬁ“tﬂrﬁf{tﬁf’ C—HEADTINTZELBTIVFIVE

(o}
HN Ir/chlral diene
Ir(OH)(cod _Ar
> R1+HO SlMeztBu JL Ar + 2 '4>[( 2 @ NJ\N
toluene, 60 °C
\ \Ra R'

up to >99.5% ee

I

C—HESDRESIUAOEEM MR C—HiE A DELEMAL

o 9 o ‘
NHMe 7R NHPy O
@ NHMs  [Ir(OH)(cod)l> @ R? \©5kNMs RWR N
- 3 / NHPy'
+ toluene xR Ir (cod) )
R? 70-80 °C \_\/ H—CI)—H r+ cat.| Py = | A (6]
J)\/Ra R1 ~F"ph H = éss

N TN NHPy' N
isolated intermediate 7 RRTS

R?
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ARILFRE ; REARLFHRE

BRE ; BMNEFE, ROFME
IROFfME SAKAGUCHI, Kazuhiko

MRBE

A FZOFRMEZFIH L AHA RIS DB 2 B &
LC. FAFE2ER XTIV a=y N ThDHHFEEE
“E FEX T U T UICEH LIFSRICERD $HA TV D,

7 VLT )L 3 — )L D4y NFriedel-Crafts S5 i 138 H 72 %
FEEBIEO—>Thb, AR, FEEa-t FEX
TIr= 1T 1 @K%ﬁ.ﬁﬁ%ﬁ”/\%m:nedel Crafts st BV FH A &M T
FoeRetF7XLr 2 OARICKII Lz, RESOFIIKRD LB TH D,

(1) HEFEEE 1 OFRFE (599%ee) 1%, FIEERITERY 2 (up to 98% ee) (ZHi4
FInbd,

Q) KIGTHERTHIKEZEL 2T - —TICEVBRET L L THEEED RV
AFN U KT 7T —k (TMSOTE) THRISHHEITT 5,

NV ) /vﬁ;é‘»Ph}%i Tl3e-BukslcEBH L 7-7 U AT b a— L 3, 4 ZREISIHSHT L
T EIZIEARFRIRDONA Z b REDOIEZIIV Y VEOHFENRMEATH D
_k#ménto74$iau@ﬁ%ﬁ/%ﬁﬁﬁm¢5%ﬁ%%ooﬁﬁm@%
R 7anti-SN2 R, HDH WX, T T NVRA A XTHMEREZRCEITL, ¥A4F
Wa- UNHFFOERZIHE L TND Z ERRBI NI,

@
H aYULAhFAY
HSi—N, T ALE
TMSOTTf (0.2 equiv) H
3A MS, CH,Cl,
-78°C,21h -
ST

18.3 kcal/mol
0 . . HC—N.,
1a: Si= PhMGZSI >99 %o ee 2a: Si= PhMezsl, 82% (98% ee) H MP2/6-31G*//3-21G
1b: Si = t-BuMe,Si (>99% ee) 2b: Si = t-BuMe,Si, 44% (96% ee)
S5-
A-OTf
TMSOTTf (0.2 equiv)
3A MS, CH,Cl, Si
—78°C,21h R X anti—SNZ'
3: R=Ph (>99% ee) 5: R =Ph, 92% (0% ee) [HO—A—OTer
4: R =t-Bu (91% ee) 6: R =tBu, 87% (15% ee) __
H @|__|\ Si
chiral ion pair

A = Me3SI
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AHRILFRE ; MERRLEFEHRE
WAA  MEER, 8 Rk

INSBIERL KOZAKI, Masatoshi

MRME
MR FIIEETT v N ~— 2 5 & T 2B E RS 7 ORI S L
THEZZILIELI D TEHEL TS, GO T OEESWMEIIREGEMIC X > THEBIZ
FIECTE 5. SFOMEERBERETSEZ 10k~ T, BRRET, b, BRAEEZH -
TAEBIEAEMERAIET A2 EEHEL LTCWD. Fio, 7/ A7 — 1Oy I3k E T /i
EEEZDZLENTED. ZOXIRBENG, T A7 —5 1 ORYRN IS5 O B %
EFOMEENEEICH U TSR A R o0+ MEL(r7 A R, Tt~ y) %
TOMREEREINAT> T D, £, AT AR (A N7 P2 %, G EL, AHEX
) ~DicHZ B LT, AEFEERMEIZEE L TWD.
RKEERRBR

1. YAVEFE=—LE2T2—8EEORERICEZ DT Y R T—SBARBREEDZEM
AR/ 7 4 U (ZnP) XV D P UFFEER (Py) CENMNEGEZTHZENHLNTND.
AWFFETIE, TV R ~—Z8KPLEIC ZnP 28 AL, T2 R ~—Z8BKoEmkiEs
DEFEND Py-ZnP #EH OLEMIC
b2 588 a2F M L. ZORR,
TR —=BENT =T 4
YL AR ES RS LD
Z LT, THRLELO ZnP &SR
FIZ S mnE Y O U FFERORE S
EBN SR EW L L TH
160 (2725 Z oMLz, 3
bbb, TR —Z8EBITY
Tl g e LD LI THF
HLE O LR 72— L HEOREAN
FHEIND ZEnbhotc. ZOWREEITT > N ~—ERKOmREEZ L ZFH LT
DFO Ve T E—RE, ARELENE A HIET S8 L CTERERFRA RS 5.

2. NSIX/ A FRRBEREZLOBEAZEABTHRILEVMDOER L HEER

XA RAULEWITHAIR S - BTSN D Z &b ARER E U CTHER S 72
NTWD. RIS, BER o-F / VA X UFHEIRE LTEEY (2) Z#& Lo, RUIZETI,
2 ORMIETHD p-F ) PV AXUFHEEEK (1) 2EKL, TOWEEY X BHEEHENT, I -
HHANT ML, BRAEFOWEICE VA L. Z0ME, 1 PRIER A2+
VEOFIZF ) A FREEREZ L OETFEEREAEM THL B R LT, Fi2, FUh
N TF A MG 1-SbFe” ZHBEL, X #EIEMHT, ESR B XML A~ RV Ko TH
PHEMFA L., TSI VI F
TSy TEERS I OE " S Br
2LHLT, o- BEIOp-F /I VAKX
IR ENENOREZ LT L.
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ARILFRE ; MERREFRE
MAA  MEER, 8 Rk

88 T¥Jt TACHI, Yoshimitsu

MRBE

S+ (BUAL ) L @A A IS L VRS D & EERIE, ZHRREE, 55 FrINE,
BOSHE, ABEMER EORBER LTS, RALFOSFEZ T RTHZET, ZhbD
Ytk fE L, B 2R IE RSB O GRS, SRR X o MBS 2T S Z &R
TE, SO FHBEZAH T OREEMEBOGKLARETH L. Zokk2 [9F) OAE
ZHIEL THIEZ R L T 5.

# (122

HME e

o b7 -7 P FEMOMHE
RA#H = 1 £320%
" I F B i
- 2DYF NOERN - BECRECRES SER
- REomEeMmLzaRy || BINRRF SR - RETHRELIR
- RBCHES SHEN - RROBRHE>TNISER

[1] £k 2R T 2 ERSREFBO G L BHNRMY RIS

HOR 72 R 7 (2 D) 2 TR L7 RS & 4y RIS L RS S ¥ 5 &,
ywt%&wﬁ%v:&m%mﬁ%gM5:k%ﬁmbt B 7R R AR 2 R UG
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Fig. 1 Helicity Inversion observed in Chiral Co(ll) complexes.
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