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Catalytic Generation of Organic Electron Donors and The Application to New Synthetic

Reactions (ICR, Kyoto Univ.) OKazunori Nagao

Organic electron donor (OED) has been utilized as a non-metal reductant in organic synthesis.
In this study, we designed an OED-based catalytic system, enabling new synthetic reactions.
Two design principles for the catalytic system; 1) catalytic generation of OEDs bearing high
reducing ability and 2) thermodynamic and kinetic stabilization of OED-derived radicals
allowed to generate carbon-centered radicals from substrates and exploited the transient
radicals to diverse functionalization reactions through capture by OED-derived radicals.
Keywords : Organic Electron Donor, Radical; N-Heterocyclic Carbene; Organosulfur
Photoredox Catalyst; Cobalt Catalyst

AR 78t 5K (Organic Electron Donor, OED) I, b Az Wb Eim & A
WHIEBEIETCAILE LT, INETRHINTE 2, AT, AEETLGH%E
filfiE & U CHRREIL T2 2 & T T LW RSUR Z BATE LT, R I E~D—E %
FAaRitd 2 [EWIET ) 2 R oA HEE Ut SR OMIER A ) L EAFMRIRET ¥
AV O E FTRE & T 5 [AHEE LSRRk D T 2 0 VOB ) 71 K O EEFR
LEAL) D 2 %oy TR OGRS & L, AEE TGS L0 Sl S iz Gk

—
Btz B LT,

<N ~ -

Rl _X - =10 ;

T @ N @ e — G

R2R3 R? RO R

ENETD BOETS
BALEATRAVETAO BHSNRUEERNZE ) i
OEDEMIMIRLE (& BEERS TN ORE sl LA

L. N~T BRIV EEIER LTS P HNATERT L VERRE(LRG DB R

N-~7m B~ (NHC) filfiie 7 _—
T e RBA T 5 Breslow FEAIL, 7 Q P
AT EAVEMIRE LTRAEO . o e el g
PEAREAFE A~ DA INEOSIZEH & 7 T S oo ] “‘%ns
T&7z, —J} T, Breslow Hffji{kD T 7 — v\ T
WEMLAEIIZ LV BT w bk e e S

— e N, — p \\/ o R2
/) F— M Breslow FRIRIZ. EVIET oty /Z : S S P
N R4 R3 i ]

NEbh, —BTBBRICELS T R

? ij}V%E&j:‘ ‘3’( )V 70 }\ :7—:\‘/( 5: /r fij]% I/Z—hE RBERTFILZI NI

IV EENENR TS Z ENMLNT JLARTE

Wi, 2V ORMEIZER L, =/ 7 — M Breslow HEAIZ X5 7 /L LRE 1A

Pr

© The Chemical Society of Japan -B1326-2am-01 -



B1326-2am-01 AAL2a B1045SE2 (2024)

~NDO—EBFRBEN AR LT TFATIHNFREET VXN T I HATED T L —F
NI TN T ERD, T IVT e RETILRILKE A E OFEE TR % B
Lz, 13

2. AP ZTEN LICRR— 7T v R S TE G DB %

NHC filt i TIZRE L 7S 2 A o
Eﬁﬁ%ﬁ&ﬁi (N_? V—nN7=77 RI_XH o %; R X _R®

o . s : N . S
TR (I EH T 5 2 & TR R®R? d \o)?%a LiBF 4t AN
F—T n TR AR T e
R LE, DF2ACHAL, o | _ T

Ph BF,

il 2 Gt Lo 1)N-7 U —L~7 g wer, CL N
;/?TVVﬁ\ﬁﬁ%T%@LRﬂ)???i%igq 4}%?4&9
TEHVELEAER L, —EFBE ) oy~ - @2 7gligh
BIZEUDRE T IV EF A  ersnssons RO ANAHFA B

FEIXHBERTRERIZ ELETH D, 2) MET VN AT AL FEET AN T AN D
B I T THELDTIXL AR MIH VKRG F A ik e U C/ER
5o FORER., HELED BH T, N-7 ==XV [T = ) F7 2 il % i 5
EnT v R SRIZA & REIAIE 1 VAR L EERREAR & OLREERL 7 v A 71 7Y T
HITT s LR L, *°

3. RERENRI o)L FE@AE T AT ARIERA LT VS U OSIEGERKE FuE

REE LR DBAFE
TN I AFTR G oAb Rk /UL s

BRFREEAE or NHCARE
TLYRTy NR/REME Nu

T2 BTN DMEN 2D T

Nu—H + Rk‘( - X:H
VT UAMEE LTHAT 501 Re FELED “f
R Cd o7, SRRk | |
RTFBEICL D T Ao T L S e N
— 3 N 3 B/ iEE 14 R! o
FATONVERETESA | o e o —e f — @
I firk 5 2 RT3 D A7 BB T A BEE YR Co" EnyTUVYT

AFRTFBEH [y~ o
R2

L <X NHC fibfit - @ <2 =
& T, REAIZ W=7 VW OIRRIR E Re BReR b e 28 Lz, o7

1) T. Ishii, Y. Kakeno, K. Nagao, H. Ohmiya. J. Am. Chem. Soc. 2019, 141, 3854. 2) T. Ishii, K. Ota, K.
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Takemoto, T. Ishii, K. Nagao, H. Ohmiya. Nat. Commun. 2021, 12, 3848. 4) S. Shibutani, T. Kodo, M.
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Development of Functional Organic Molecules Based on Discrete Polyketones

(‘Graduate School of Engineering, Hokkaido University, “WPI-ICReDD, Hokkaido University)
OYasuhide Inokuma'?

Inspired by natural polyketide syntheses that utilize polyketone intermediates as common
precursors for generation of various bioactive metabolites, discrete polyketones composed of
3,3-dimethylpentane-2,4-dione as the repeating unit have been developed as flexible and
shapable molecular ropes. The polyketones were converted to m-conjugated chromophores,
metal ion adsorbents, and calix|3]pyrrole, a missing link in porphyrin chemistry, using rope-
inspired conformation induction. In addition, we have recently developed a polyketone-coated
microfluidic device for ovarian cancer diagnosis. In this presentation, recent advances in the
discrete polyketone-related chemistry will be presented.

Keywords : Polyketone; n-Conjugation, Chromophore; Conformation; Porphyrin

KIRDOR Y 7 F REREKE T, 7EBF L CoA &~ =)L CoA MBIED HEn 5D
R 7 oHERZ GREO R & LT, Bix 7ot & AZBRIEME 2 £ R 3 4
T D, 2D X DR ST JFE A B U TRk & e REME ARy T 2 VB D A RkiE
X, B ATRE R R 2 BT D BICBWTCHIEFICHATH 5, BEHOIET L —
T TIERIRDR Y & F AU FEE FfikvE & o B8 D 2Rk 2 R g RO Higy
BARY 7 Nyt EERE s BT D 2 & T, AREAROA A UM EIOAIH, &5
\ZIZIREE T W T N A ADOBIFE~E BB L C& 7=,

(o) (o) [0} (o} (0] (0] (0] (o)
O O /n

RRBRD T kY RARDEREURI T >

RKIDRY 7 b ix 1,3-0 57 b O IR UEIE & FF O T2 O MR h—=
—VHEERMERLE L TELN, ERERATORD LN LRSS TIdan, BEHE LI,
33-VAFNARU B 24-UF U EREVIRLUBENET DRI o EREL, (B
(TR BB E & L T2 DIRFEELZ ORI X b Z2Ek LY, ZOR
VA kTl RfiEcox ) — Ly ) Lo —T VIR EBBbeBlc L a0 v 7Y v
TRISZ#EYIRT Z & T2~20 EREZLZNENA/K - BEfT 52 TE7, HB56
NI-HSERY &7 b OREfT 21T o728 2 A, 4 BIRE TIIREHEIEKFEL T
FIp DREERE UNVyrofsia k) & & 505, 5 BIRLLECiddtim U iR iERE i s
Bns (a0 rHfieit) &Nt ote?,

HOBARY 7 b raZill o7 0n’ ERXAZ2ET, ObE TiFs), lgx
ED |, PBREMT D) LWo e FEMEICE S B2/ TL 3 o %tk
RBBA A AR TR EOBREMEA S T ORI TE Y, Bl LT, T RIS

© The Chemical Society of Japan -B1326-2am-02 -



B1326-2am-02 AAL2a B1045SE2 (2024)

AT FNT IV R—= A UG E T & RFBEED S FRITH R 72 Ry
BV DT ERRPERR LT, EDICHNAR=NVEZEAE LT FEMZ1TO 2 &
T, BEFRECAZOCHTEREE ZEZ LANHA RN EAH ST,

Ahpphds | wEtes A
2 E | =5
3=ﬁ< 4 EK 5 Bk 6 ®ik QN\X\ NS

IR FRERIE B TFERE Calix[3]pyrrole
ENFEIN\DFOBRBENIERROREHA EHDOEZRORFE L Calix[3]pyrrole&
AN
(BiF3 e ., [ BEREFE )
';§'\\“\D) % . g :EZ::J:;§ single oyst@ nanowires

7 0 Microfluidi : g % P
/ CN 2 icrofluidic ...,n...,f-. e, Pt
/ s % = COP resin B 2T o
Ty, & s g =3 STHSE o
§2 S\X\)}i/ r ¢ k ; s S hoer e l @ o
s
\_ T HRERDOER I\ SNBSSV EZRTINA R )

BIRAT T o blI A7 40 U AERIZB W TREDOGHR I —T v M3
T & 7z Calix[3]pyrrole DA RIZ AL L7 ¥, Calix[3]pyrrole (L 7 —/L 3 DA 3 D4
T sp’ REBI T Z L TER ST REBERIEAEW TH D, 45O — /L) bR S
DARNT 4 U ERRT DS, B r—L 3005 BRI 6& L0
EWVWIBNRDH oI, ZOFEEL T2 DIZE K LTz Calix[3]pyrrole ZR/V 7 U Gk
Stk & R URRMESE RIS & Y1 X2MED Calix[6]pyrrole 2SN EEAIICE BN D E
FBEBRIER N Z 2 Z L & RNE LTz, ZOEHRFEREBILKKIL, 77 0F
F7 2 EEORHERICOEMATE, HlALT7 40 A ROERRBREK S5 2727,

DR b EBREXMIFCEREI— ML ZnO 7/ U A i, SERMEIN
BB DA T~ — T — L 72 DA IR Z AR D BRI T 20
~A VAR T N ZAEFFET D2 LIkE Lz O, B bR A ISR AE T D
NI N OWEIFAA A~ — I — 2 @mfEICREL DD E D 2 L b ahol,

AGEE TIX, HOoWAR U 7 b O aHa#t s D ROSTHEORE  JICHICES £ T
D HDHFFENZ DV THEFERNZ R KT D,

1) M. Uesaka, Y. Saito, S. Yoshioka, Y. Domoto, M. Fujita, Y. Inokuma, Commun. Chem. 2018, 1, 23.
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H. Asakawa, Y. Inokuma, Chem. Sci. 2022, 13, 9848. 3) Y. Inokuma, T. Yoneda, Y. Ide, S. Yoshioka,
Chem. Commun. 2020, 56, 9079. 4)Y. Inaba, Y. Nomata, Y. Ide, J. Pirillo, Y. Hijikata, T. Yoneda, A.
Osuka, J. L. Sessler, Y. Inokuma, J. Am. Chem. Soc. 2021, 143,12355. 5)Y. Inaba et al., Angew. Chem.
Int. Ed. 2023, 62, €202301460. 6) A. Yokoi et al., Sci. Adv. 2023, 9, eade6958.
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Development of Electrosynthetic Systems based on Rational Design of Electrolytes and
Electrocatalysts

(‘Graduate School of Engineering, Yokohama National University, *JST PRESTO) ONaoki
Shida,'?

A shift from thermal processes in the chemical industry is required to achieve carbon
neutrality. Organic electrolytic synthesis, in which molecular conversion of organic compounds
is performed by electrolysis, is attracting attention as an "electrification" technology for organic
synthesis processes because it can directly utilize electrical energy. However, organic
electrolysis reaction systems still have issues controlling reaction selectivity and energy
efficiency, which hinder social implementation.

The presenter has focused on electrolytes and electrocatalysts, which are the components of
reaction systems unique to electrochemistry and has promoted the control of reaction selectivity
and improvement of energy efficiency by rationally designing them, thereby pioneering
innovative electrochemical molecular conversion processes. In the presentation, the presenter
will review his research achievements in terms of (1) controlling the reactivity of radical ion
species based on electrolyte design, (2) improving reaction selectivity and reaction rate based
on electrocatalyst design, and (3) realizing innovative organic electrolytic synthesis processes.
Recent developments in the strategic design of electrolytes and electrocatalysts will also be
presented.

Keywords : Electrosynthesis; Electrolyte; Electrocatalysis; Electrification; Green Chemistry
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[1] (a) N. Shida, Y. Imada, S. Nagahara, Y. Okada, K. Chiba, Commun. Chem. 2019, 2, 24; (b) N. Shida, H.
Nishiyama, F. Zheng, S. Ye, D. S. Seferos, 1. Tomita, S. Inagi, Commun. Chem. 2019, 2, 124, (c) S. Yoshinaga, M.
Atobe, N. Shida, Electrochemistry, 2023, 91, 112002; (d) K. Okamoto, N. Shida, H. Morizumi, Y. Kitano, K. Chiba,
Angew. Chem. Int. Ed. 2022, 61, €202206064. [2] (a) S. Nogami, N. Shida, S. Iguchi, K. Nagasawa, H. Inoue, I.
Yamanaka, S. Mitsushima, M. Atobe, ACS Catalysis, 2022, 12, 5430; (b) Y. Ido, Y. Shimizu, N. Shida, M. Atobe,
ChemSusChem, 2021, 14, 5405, (c) J. N. Kondo, S. Ge, T. Suzuki, R. Osuga, T. Matsumoto, T. Yokoi, Y. Shimizu,

A. Fukazawa, N. Shida, M. Atobe J. Phys. Chem. C, 2022, 126, 19376. [3] Y. Shimizu, J. Harada, A. Fukazawa, T.
Suzuki, J. N. Kondo, N. Shida, M. Atobe, ACS Energy Lett. 2023, 8, 1010.
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Development of heterogenous catalysts using mechanistic study and machine learning
(Mnstitute for Catalysis, Hokkaido University) OKen-ichi Shimizu!

We have developed mechanism-, theory- or data science-driven development of
heterogeneous catalysts. The first half describes examples of catalyst development based on
mechanistic analysis, and the second half describes examples of catalyst development based on
machine learning (ML in Fig. 1) and automated global reaction route mapping.

Keywords : heterogeneous catalysts, reaction mechanism, machine learning
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Contribution of Chemistry Education Based on Disaster Recovery through Collaboration
among Junior High, High School and University Institutions ('Faculty of Symbiotic Systems
Science, Fukushima University, 2Research Institute of Synchrotron Radiation, Fukushima
University) OHironori Ohashi 2

In the wake of the Great East Japan Earthquake and the Fukushima Daiichi Nuclear Power
Plant accident, chemical research related to disaster recovery in Fukushima was developed.
And at the same time, a model for collaborative research among was established junior high,
high school and university.

Keywords : Junior High - High School - University Collaboration, Disaster Recovery
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1) KAESLE, [H @ KGEEE TR 28 LWFZED B Z FITESAMBERR] , AMIGEE, 6,
34(2019).

2) RAE9L&L, /LB, [BFCHER SR FERAFIESE [foR 7my =7 M IZHEES
e TE R LR T AEFEIE DML & &M B~ S 7o' v D A DR
fili) @ S R U RIE, 31(1), 1-4, (2019).
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Contribution to the Promotion of Chemistry Education Activities and the Establishment of
Inquiry-based Unit Design (Tokyo Gakugei University International Secondary School)
OTomomi Samejima

In the field of chemical education, I have served on many committees of the Chemical
Society of Japan. I have also put special emphasis on experimental education and inquiry-based
learning, and have designed and reported many units that incorporate experimental methods,
efficiency, and inquiry-based learning.

For the Chemical Society of Japan committees, | have served as a member of the National
High School Chemistry Grand Prix and Olympiad Committee, the Chemical Education Forum
Planning Subcommittee, and the Chemical Education Curriculum Building Subcommittee, and
have been involved in the promotion of chemical education.

In educational research, I have implemented and contributed to the spread of teaching
methods and evaluation methods that contribute to the cultivation of qualities and abilities
corresponding to globalization, as stated in the new Courses of Study. From the perspective of
active learning, I have actively practiced inquiry-based learning by setting inquiry themes that
integrate concepts and contexts, and have realized "what and how learners learn" rather than
"what and how teachers teach". The background of these practices is the work done in the
International Baccalaureate education program, in which I am deeply involved. Research and
development is underway based on comparisons of the International Baccalaureate curriculum
with the Courses of Study to ensure that the practices are in line with the current state of
chemistry education in Japan.

Keywords : Chemical Education; Inquiry-based learning;
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it%ﬁﬁﬁf’” BWTIH B REEHEEICOEDND 7 a— S bicxtin L2 &
B - BESIDBERIC %5#6&%%&%&%%&%%%L EOERIZHERA LT, 7
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Development of Olefin Metathesis using Fluoroalkenes (Graduate School of Engineering,
Kyoto University) OMidori Akiyama

Olefin metathesis is a valuable reaction for the transformation of alkenes. However, there is a
considerable limitation: Fluoroalkenes are known to be reluctant substrates due to the
generation of thermodynamically stable Fischer-type fluorocarbene intermediates. Here, we
report the following topics regarding to olefin metathesis of fluoroalkenes in combination with
alkenyl ethers (Scheme 1).

(1) Discovery of a highly active Ruthenium catalyst for -cross-metathesis of
tetrafluoroethylene (TFE). A drastic increase in catalyst turnover number is accomplished in
the cross-metathesis of TFE and vinyl ethers. Ru7, with a seven-membered ring N-heterocyclic
carbene ligand, reached a TON of 4100; this is 2 orders of magnitude higher than the highest
hitherto reported value. With this catalytic system in hand, we synthesize various fluoroalkenes
in good efficiency.!")

(2) Development of TFE-mediated ring-closing metathesis (RCM). Arming with the
aforementioned efficient catalytic system, we achieved synthesis of cyclic 1,2-dioxyethene
larger than six-membered. Because RCM of divinyl diol is thermodynamically disfavored, it
hardly proceeds. We overcome this limitation by addition of TFE in situ, which makes the
reaction exergonic.

(3) Development of alternating ring-opening metathesis (ROMP) of fluorinated
norbornenes and dihydrofuran. Norbornene derivatives (NBEs) are commonly used
monomers for ROMP. We find that vinylic fluorine substitution suppresses
homopolymerization of NBEs, which can be harnessed to achieve alternating ROMP with
dihydrofuran. The fluorine substitution not only controls the reactivity, but also tunes the
stability and degradability of the obtained polymer.™

Keywords : Olefin metathesis; Ruthenium catalyst; Fluoroalkene
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Scheme 1. Three kinds of olefin metathesis using fluoroalkenes developed in the present work
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[1] Mori, K.; Akiyama, M.; Inada, K.; Imamura, Y.; Ishibashi, Y.; Takahira, Y.; Nozaki, K.; Okazoe, T.
“Highly Active Cross Metathesis of Tetrafluoroethylene with a Seven-membered NHC-Ruthenium
Catalyst” J. Am. Chem. Soc, 2021, 143, 20980-20987.

[2] Tashiro, K.; Akiyama, M.; Kashiwagi, K.; Okazoe, T. “The Fluorocarbene Exploit: Enforcing
Alternation in Ring-Opening Metathesis Polymerization” J. Am. Chem. Soc. 2023, 145, 2941-2950.
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Catalytic Activation of Carboxylic Acids and Carboxylic Acid Derivatives ('Graduate School
of Pharmaceutical Sciences, Kyushu University, “Institute for Advanced Study, Kyushu
University) ORyo Yazaki'

Carboxylic acids and their derivatives are readily available in a wide variety of structures,
and various synthetic methodologies have been developed. Among these methodologies,
transformations via enolization are considered particularly significant. In this study, we
succeeded in developing a iron/alkali metal cooperative catalyst system and a ternary catalyst
system for the catalytic activation of carboxylic acids, and a silicon catalyst system for the
catalytic activation of amides and esters.

Keywords : Carboxylic acid; Enolization; Oxidation; Deuteration
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1) Tanaka, T.; Yazaki, R.; Ohshima, T. Chemoselective Catalytic a-Oxidation of Carboxylic Acids:
Iron/Alkali Metal Cooperative Redox Active Catalysis. J. Am. Chem. Soc. 2020, 142, 4517-4524.

2) Tanaka, T.; Koga, Y.; Honda, Y.; Tsuruta, A.; Matsunaga, N.; Koyanagi, S.; Ohdo, S.; Yazaki, R.;
Ohshima, T. Ternary Catalytic a-Deuteration of Carboxylic Acids. Nat. Synth. 2022, 1, 824-830.
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Low-Valent Titanium-Mediated C—O Bond Homolysis of Alcohols (Division of Material
Chemistry, Graduate School of Natural Science and Technology, Kanazawa University)
(OTakuya Suga

Alcohols serve as common precursors of various reactive intermediates for C—C bond
formation, albeit through appropriate functional group interconversion (FGI) such as halogen
substitution. In this presentation, we introduce a method to homolytically cleave hydroxy C—
OH bonds without any FGIs, and the synthetic applications of the generated carbon radicals.
Highly oxophilic low-valent titanium reductants were found to directly cleave the C-OH bonds.
For example, TiCls(2,4,6-collidine) can activate benzylic C(sp’)-OH bonds,! whereas
TiCly(cat) (cat = catecholate) can also activate “non-activated” C(sp’)-OH bonds.?> The
synthetic application includes radical addition reaction to electron-deficient alkenes,'* nickel-
catalyzed cross-coupling reactions with aryl halides,* and reaction with styrenes.* Furthermore,
it was also found that an ether C—O bond in a certain substructure can be cleaved as well.
Keywords : Alcohols,; Radicals; Titanium
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1) T. Suga, S. Shimazu, Y. Ukaji, Org. Lett. 2018, 20, 5389.

2) T. Suga, Y. Takahashi, C. Miki, Y. Ukaji, Angew. Chem. Int. Ed. 2022, 61, €202112533.
3) T. Suga, Y. Ukaji, Org. Lett. 2018, 20, 7846.

4) T. Suga, C. Miki, Y. Ukaji, ChemistryEurope, 2023, 1, €202300033.
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Covalent Bonding and Interface Junction between Organic Semiconductors and Redox-active
Units toward Adding New Features (' Faculty of Engineering and Design, Kagawa University)
OKeishiro Tahara

Organic semiconductors are important materials that play a central role in organic electronics,
but molecular design guidelines and printing processes to increase the carrier mobility of
electrons and holes are being partially established. Here I present representative examples of
adding new features to a well-known, small molecular p-type organic semiconductor,
benzothienobenzothiophene (BTBT) through combining redox-active units. First, conjugation
of a self-assembled monolayer having ferrocene units and a crystalline thin film of a BTBT
derivative exhibited electrical bistability in transistor operations through trapping and
detrapping of hole carriers at the ferrocene/BTBT interface. Second, covalent attachment of a
pyridyl unit followed by hybridization of a bulky Lewis acid transformed a hole transport
material to an electrochemiluminescence emitter in the solid-state function of BTBT.
Keywords . Self-assembled Monolayers; Redox-active; Organic Semiconductor; Organic
transistor,; Electrochemiluminescence
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1) Chem. Commun. 2014, 50, 15071. 2) Chem. Eur. J. 2019, 25, 13728. 3) Bull. Chem. Soc. Jpn.
2018, 91, 1630 [BCSJ Award Article]. 4) Chem. Lett. 2020, 49, 485 [Highlight Review]. 5)
Langmuir 2020, 36, 5809. 6) Dalton Trans. 2019, 48, 7367. 7) Inorg. Chem. 2020, 59, 17945. 8)
Angew. Chem. Int. Ed., 2023, 62, ¢202301109 [Hot Paper] [Front Cover].
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Development of Macrocycle Complexes Enabling Efficient Polymer Main Chain Conversion
and Exploration of Their Functions ('Department of Pharmaceutical Sciences, Shujitsu
University) OKoji Yamamoto'

Complete transformation of polymer main chains is an attractive process to produce
functional materials. However, polymer main chain transformation reactions generally fail in
low conversion. On the other hand, in living systems, biopolymers penetrate the inner cavity
of cyclic enzymes, and the polymer main chains are converted continuously from the molecular
end to complete the reactions. In this study, we developed a variety of macrocycle complexes
composed of a transition metal and a cyclic ligand and achieved complete transformation of
the polymer main chains. Furthermore, the functions of the complexes were also explored.
Keywords : Macrocycle Complexes; Transformation of Polymer Main Chain; Rotaxane;
Macrocycle Ligand
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V. EBHIT, FEERNBELND O X Y UG AR LT EERE A BRI L 7= 97,

(@) zperE O

BATEE
@( a_._.@;—(/-w B
« RTLZEME RISHY A ~

Q. ERWYA R
N BREMT
X 1.(a) ~7 2% A 7GR LY (b) #En Z 4 S &2 5 A OIS

1. ¥4 9 ) BEBHEIAMET IS FIHETR

FRIE SIS D BRI IR ECAL 738 L OSSR #EA R S . 77, 1 2 A1, 85K PS-1,2,
32ERL, ELHEAHALMNICLTZ. 2095, A1 BLO2-Pt VT, &
DY EHOTREEEFER LY., KUY T ULy LX) (PAU) ZfEEo 1 TRLEL
T5HL, HFHNEe Ra7 I R FEHETEITL, RUAFHY U v (POX)
(bR 100% CELN- (K la). /2, RV T7x2=LT7EFL > (PDA) # U=
FNT T AAHAET, O 2-Pt TRILT 5 L, pFe M U A baETL,
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AUt FrvZ e (PHS) MEAEH PS)__
100% CHHNT (X 1b). AUERT ﬁq%

X, e 2 YU E A T RA S LT
L, @7 EH EORISABINIL o [
TEHAICE SIS Z LAY 'TH NMR \pd— N—pg—N
N éj &]é @
T EDEWE D TR E RSB ES) LD
IZ5ERE L. ERBLES bIERT V(m} M<°«>"
X ESY T B O FRE O PR A B s ?
L7-.

(a) PRI FAEL ROF I /(b

0 o cat. 1 O O
%EKOM@AAO)LH Et,N @m&o )
PAU DMSO
1009%85{1,% POX

(b) PHRRRSFHEE RO YILE cat. 2-Pt

frio-oeprtirt - i Gt
PDA 100%85{L =
X1 S EED (@) TR Fe7 I {EB IO (b) o 7MEe Fes Uik

2. ZREEHOBEER - —ERBE[BIN 2 ¥ Y OB E OS5 U EEA
BEOEFEPLEF—ZFRICH

SUIGBERIE, WRSEE TR LG ~ L
V%A@ﬁmi%%T.ik,ﬁ%% e 2 Nk i
HOBLAD D, 1 OWILEIKLEE & § N [CEms I
T R s =D i

NN S SE SOV I
TREBEIR 4 ARG LT (K 2). 41031 C? Ee _g;,@mmg#v/

DOBGYFIZ 2 DO \%ﬁx%@ L e
CEEEBnZ XY oE5EICHAH gea

ThHY, BAFFUREAL LTOHE o boamms =t
BELT= 9. £7, 4 IZENTBMER & LT

HHESEEL/- D, Uk, ~Zuad Ao

TR IR ORI 2RI R A AR L7z ‘ AeTYYRRRST
B 2. /37 20 L A 4 O
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