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(57) Abstract

Attempts have been made to reduce the tackiness of the surface of a cured article containing a vinyl polymer having crosslinkable silyl
as the curing component, to facilitate the application of an alkyd coating to the cured article, and to obtain a flexible cured article by using a
curable composition having a low viscosity. Curable compositions which contain: (A) a vinyl polymer having at least one, on average,
crosslinkable functional group (crosslinkable silyl, etc.); (B) a photo-curable substance; (C) an air-oxidation curable substance; (D) a
polymer plasticizer; (E) a reactive plasticizer which is a vinyl polymer having one or less, on average, crosslinkable silyl group; or (F) a
compound having one silanol group per molecule and/or a compound capable of forming a compound having one silanol group per molecule
when reacted with moisture.
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WTHBET 5, COEATHE-RICEER= X7 —F VANV (EN—
O0:) 25V IAFr v EVIHELTHVS, ZOLIRLEWEE LT,
REXINAVR, 2, 2, 6, 6 —FH—1 XY V= AFTHRUITUILL
2, 2, 5, 5—Bfi—1—-trIV=AFFTIVIALE BREFrXL7T
IvHbO=kaXL T Y —FUHARFE L, BREL LTRHAFVEST
FAEEDORFKAUTOTNVENENBELE THDH, REMNRZ=FrF 7T —
SYUBMEEWE LTIE, BEEESh2VS, 2, 2, 6, 6=T h7AFA—
1—ERYV=AFFxyIVHA (TEMPO) | 2, 2, 6, 6 =7 h7xF
N—1—bERY =G F VI, 2, 2, 6, 6T FTAF—4—F
FV—1—-tRYT=2AFFVIVINAN, 2, 2, 5, 5T FTAFNV—1—

o)t ErssUhA, 1, 1, 3, 3=F hFAFA—2—A4JA VK
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U:wﬁ%v3VﬁW\N,N—V—t—f%»TiVﬁ%VﬁVﬁ»%ﬁ%ﬁ
b3, = haFs 7 ) —FVAALORDYVIZ, HAE/FYL (galvin
oxy 1) ZV—FUHVEORERT V—FVHNVERNT HFED RV,

FERSUHAFY v L TRIRS VU ANRBEREFRAIND, STOHNEX Y
B IEE S UANARER L ORIGERY S EEREH & 2o THIMESHEE /
v —DEANETT D EEZDND, MEOHAFSIFCREIND HOTIE
ROB. SUIAFRY v EVTRILEAMCH L, TYANRBAIO. 1~10%F
VY TH D,

SUBARERE LTI, BrolbEMEERTERTE D, EGRE
SUETT. SUIAEREL) BA—FFY FBRFELY, TOR—FFV L
L. BERESAAVE, UYL AR—FF VR, FUBANR=FFVF
EDUT UANA—FFY FE, U7 INA—FFV R, V=t =T FAR—FF
S REQUT AR ANR—FFY R, VA YV TREANR—FF I IH—RR— K,
PR (4—t —FFALIRAFUN) R=FF VIV —RR— FEDO—FF
SH—BR— ., t =T FANA—FFUF T b — b, t =T FA=F XY
Ry T NEQTAFANR—ZATAEERD D, FIAN AN —FFY
RBEFE LY, SHiIZ, R—FF Y FORDLVIZT YV EAL JVT7Fu=hrJ D
LORSUNNFEMET VLAV ED T VINFEERGERL D D,

Macromolecules 1995, 28, 2993 THEINTND
YO, SUBALF Yo BV IRIL I UILVREREHATIRDYIZ, THO
Yo RTAaxyT I VLA ERER L LTHNTHRDR,
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FhaxLT I LA ERES L LTAVAES. Th ERTRSATY
LS RABESOERERFTILORAVILRBCERELZET2EEK
RELNE, ThEREROFECHETS &, RIBCEREZE Y 5EAEN
B/Bohsd,

tRO=rrXy RMEAYR LD VN ERAEAVIEETHNONDE
) w—. B, BARESOESEMHE. BEShRVA, RIZHATIRETE
BT UHAVERICOVTHND b O LREETHEDR,

BIBE8ZUNVES

Kz, KRFEOVELV 7 IVINVERL LTIVHFELVRFBH T VILVE
BEZONWTHAT D,
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TORFBEHS VALVEA TR, Bl S Uk, FICRICEDOEVRE -
NE RS EET AR S b (Bl el a BT SAN
B U, Ry OAfie P e fT5LEm) . HdViEe s Uik
ANFR= VLA WERRGER L LTHVWLLD,

BB 5 7% bid,
C,H,—CH,X. C,H;—C (H) (X) CH,, CcH;—C (X) (CH,)

2

(= L. Loz, C,Hx7v==E XITHEEKR BRER, £iEav
#)

R®—C (H) (X) —CO,R*, R®—C (CH,) (X) —CO,R*, R’—
c (H) (X) —c (0) R*, R®*—C (CH,) (X) —C (0) R",

(M, R°, RIAZERTFELIIRREKLI~200T7 X NE, 7Y —NE,
EEETIARAE, XIER, BR, i3I VR)

R®—C,H,—SO0,X

(FZROFRICBNT, ROEAZEFELIIRER L1 ~2007 VFvE T
—VE ERRETIAFRAE, XITEE, BRR, £ UHR)

EnFTFohd,

FIBES OILVEAOBERE LT, BEA2RMTIEREUNOERES.
BT 5HE a2 At XiE g P ARV R =L EMERND Z b TE D,
TDEIRBE. —HFOEHKBIEEEL, MFOEFRBIRFBHT VL
NVEADAERBHELETIC=VREARBRESNS, TOL)RERE
LLTH. A Y= AE, BB U LE, B Raxv i =R REVE, 73
J ¥, TINEERRTOND,

FAT=LVEEET AR S e LOIRESHT, FIRE —HRRX
(2) WRTHEEAT D HORHIRIND,

R°R’C (X) —R®—R°—C (R®) =CH, (2)

(R, ROIFAE., EixAFLE, RS, RIEKE, £, RFEH1~20
DIEOT AFNE, TU—AE, EET7 FAFL, ERFMBICEOTHEE
WERE LD, REE, —C (0) O— (=xF7a%) , —C (0) — (&b
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#£) . £7iHo—, m—, p—7==VyE, RUIEEMEE. ERRFER]
~2 0D 2EDEBRET 1 AU LOT—FAFREAEEATHTHRN, XITESR,
B#E I vR)

BMERS, RTOAEFL LTI, KK, AFVE =FVE n-Tabt
K A4y Tueak, TFALE RUFALE AFUALEERETOND, R®
b RISV TERE L TRIREBEER LT TH LW,

gz (2) TREND, TAY=VERZETLIAER w0 BB L
LTI,

XCH,C (0) O (CH,) ,CH=CH,,

H,CC (H) (X) C (0) 0 (CH,) ,CH=CH,,
(H,C) ,C (X) C (0) O (CH,;) ,CH=CH,,
CH,CH,C (H) (X) C (0) O (CH,) ,CH=CH,,.

CO,(CHy),CH=CH,

X
(LEOFHITHNT, XidlEE, B8R, 233 7H, nix0~2 0 0EL
XCH,C (0) O (CH,) ,0 (CH,) ,CH=CH,,

H,CC (H) (X) €c (0) O (CH,) ,0 (CH,) ,CH=CH,,
(H,C) ,C (X) ¢ (0) O (CH,) ,O0 (CH;) ,CH=CH,,
CH,CH,C (H) (X) Cc (0) O (CH,) ,0 (CH,) ,CH=CH,,

CO4(CHy),yO— (CHy){CH=CH,

(tﬁ@%ﬂﬁ%%T\Xwﬁi\ﬁi\itmaﬁi\nm1~20®¥#\m

10~ 2 0 D)
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o, m, p—XCH,—CyH,— (CH,) ,—CH=CH,,\
o,m,p—CH@C(H)(X)—CJ@—(CHQD—CH=CHP
o,m,p—CHJﬁQC(H)(X)—CJL—(CHQD—CH=CH%
(L%@%Km%wf\Xmﬁﬁ\ii\ikmavi‘nmo~20@§ﬁ)
o,m,p—XCH,—CJM—(CHQn—o—(CHQm~CH=CHD
o, m, p—CH,C (H) (X) —C,H,— (CH,) ,—

Oo— (CH,) .—CH=CH,,
o,m,p—CHJHhC(H)(X)—CJL—(CHQH—

o— (CH,) .CH=CH,,
(tﬁ@%ﬁmﬁmf\Xmﬁﬁ\%ﬁ\iEMBvi\n@1~20@%ﬁ\m
X0~ 2 0 DEH)
o,m,p—XCH,—Cﬁh—O;(CHQn—CHZCHP
o, m, p—CH,C (H) (X) —C4,H,—O0— (CH,) ,—CH=CH,,
O,m,p—CHﬂﬂhC(H)(X)—CJL—O—(CHQD—

CH=CH,,
(tﬁ@%ﬁmﬁwf\Xmﬁﬁ\%i\ituavﬁ\nmo~20@¥ﬁ)
o,m,p—XCH,—CJh—o—(CHQu—o—(CHQm—CH=CH
.

o, m, p—CH,C (H) (X) —C,H,—O— (CH;) ,—

o— (CH,) ,.—CH=CH,,
o,m,p—CHJHbC(H)(X)—CJM—O—(CHQD—

o— (CH,) ,—~CH=CH,,
(h%@%ﬁmﬁmf‘X&ﬁﬁ\ii‘itm37$\n@l~20@§ﬁ\m
X0~ 2 0 DEE)

7»&:»%%%T6E%Amﬁym%kLT&éBK-%ﬁ(3)T%éh
LR HBET oD,

H,C=C (R%) —R?—C (R°) (X) —R©—R" (3)
(K$\RiIP\RRIw\XmLﬁKWD\R”M\E%ﬁé\—C(O)
o—(:x%w%)‘-c(O)—(#F%)\it@\o—,m—,p—7x
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=V EERT)

REEEZS. TREREK1L~200 2ffioFHE (1EU LD TV
EABRESATOTHLRY) ThiN., EERAETHLIERIE, "aFrvofal
TVWARBICE=LVERBEELTBY, " s b7 I TH S, ZOGE
. BT oA Lo TRE— B S UREABERLSRTVRSOT, R
LTC (0) OER7z= Ly SR HETHLERSLTLLARL, BEEEEGTS
S THEV, REIPEHEFBETRVBEE, RE— 0 URE2EELT L
Wiz, R1°L LTiIC (0) O, C (0) £, 7==VVEDBHFELL,

—R (3) DA E BEMIHIRT DR LIE,
CH,=CHCH,X, CH,=C (CH,) CH,X,

CH,=CHC (H) (X) CH,, CH,=C (CH,;) C (H) (X) CHs,
CH,=CHC (X) (CH,) ,. CH,=CHC (H) (X) C,Hs,
CH,=CHC (H) (X) CH (CH,) ,.

CH,=CHC (H) (X) C¢H,. CH,=CHC (H) (X) CH,C4Hs;,
CH,=CHCH,C (H) (X) —CO,R,

CH,=CH (CH,) ,C (H) (X) —CO,R,

CH,=CH (CH,) ,C (H) (X) —CO,R,

CH,=CH (CH,) ,C (H) (X) —CO,R,
CH,=CHCH,C (H) (X) —CgHj.

CH,=CH (CH,) ,C (H) (X) —C4Hs,,

CH,=CH (CH,) ,C (H) (X) —CH;.
(FRoSRICBWT, XIZEE, &A%, i3z vk, RERFH1I~2007
NELE, TU—AE, TIAFE)

SEHETFTBHZENTED,

FAr = VERET B AT L UL AR = MO BRI E ET 5 722 b,
o—, m—, p—CH,=CH— (CH,) ,—C.H,—S0,X,

o—, m—, p—CH,=CH— (CH,) ,—O—C.H,—S0,X,
(EROFRICRNT, XITER, BF, 32 UR, nid0~2 00EE)
ETh2,
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RS UL ERET IR AR S e LTIHBIRESLT, fiX
H—BR (4) ORTHEEZETLILOBHIRIND,

ReR’C (X) —=R®—R?—C (H) (R®) CH,—

[Si (R') ,_, (Y) ,0] ,—Si (R'® ., (Y), (4)
(®. R°, R®, R7, R®, R? X@IFEREICAL. R'', R*IX, WThb
BEH1~200TAVEALE, TU—AE TIALFAE, EIT (R) ;81
O— (R’ BREK1I~2001{lEORILAKEETH-> T, 3EDOR’ FR—T
HoThEd. BRoOTVTHL) TREND NI AAHT ) v vEERL,
RIUTEIR A EULEET S &, FRLEA—TH-oTH &L, £l
TWTH &V, YHKBEEZIIMASMEEERL, YB2EULFETD L
EZhLERA—ThoThi<., BRoTWVWTHEV, ald0, 1, 2, £k
3%, ¥/, bix0, 1, EEE2EFT, miZo~1 9DBHETHD, 7L,
2a+mb=1THEILEMETIHHDNDETD)

—iR (4) DA EEEIIZHIRT DR b,
XCH,C (0) O (CH,) ,Si (OCHj,) ,.
CH,C (H) (X) C (0) O (CH,) ,Si (OCH;) ;.
(CH,) ,C (X) C (0) O (CH,) ,8i (OCH3;) ;.
XCH,C (0) O (CH,) ,Si (CH,) (OCHj;) ,.
CH,C (H) (X) C (0) O (CH,) ,Si (CHjy) (OCHj;) ,.
(CH,) ,C (X) C (0) O (CH,) ,8i (CH;) (OCH,;) ,.
(LEROFRICBVT, XI3HEF, BF, IUH. nid0~200EH, )
XCH,C (0) O (CH,) ,0 (CH,) ,Si (OCH,) ;.
H,CC (H) (X) C (0) O (CH,) ,0 (CH,) ,Si (OCH,;) s,
(H,C) ,C (X) C (0) O (CH,) ,0 (CH,) ,Si (OCHj) 4.
CH,CH,C (H) (X) C (0) O (CH,) ,0 (CH,) ,5i (OCHj;)
XCH,C (0) O (CH,) ,0 (CH,) ,Si (CH,) (OCH,) ,.
H.,CcC (H) (X) c (0) O (CH,) ,0 (CH;) ,—

Si (CH,) (OCH,;) ,.
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(H,C) ,C (X) ¢ (0) O (CH,) ,0 (CH,) ,—

Si (CH;) (OCHj;) ..
CH,CH,C (H) (X) C (0) O (CH,) ,0 (CH,) o~

Si (CH,;) (OCH,) ,.
(LROFRIZBNT, XITHEE, BE, UK, niF1~20DEH, miFo~
2 0 DEE)
o, m, p—XCH,~C,H,— (CH,) ,Si (OCH,;) ;.
o, m, p—CH,C (H) (X) —CzH,— (CH,) ,Si (OCHj;) .
o, m, p—CH,CH,C (H) (X) —CsH,— (CH,) ,Si (OCH,;)

o, m, p—XCH,—-C,H,— (CH,) ;8i (OCHj;) ;.
o, m, p—CH,C (H) (X) —C4H,— (CH,) ;81 (OCHj;) ;.
o, m, p—CH,CH,C (H) (X) —C,H,— (CH,) ;Si (OCHj;)

o, m, p—XCH,-C,H,— (CH,) ,—O0— (CH,) ;81 (OCHj;) ;.
o, m, p—CH,C (H) (X) —C4sH,— (CH,) ,—
O— (CH,) ,8i (OCH3;) ;.
o, m, p—CH,CH,C (H) (X) —C4sH,— (CH,) ,—
O— (CH,) ;Si (OCHj;) s.
o, m, p—XCH,—-C,H,—0— (CH,) ;8i (OCH,) ;.
o,m,p—CH@C(H)(X)—CJh—O—(CHQBSi(OCHQ3\
o, m, p—CH,CH,C (H) (X) —C4¢H,—0— (CH;) ;—
Si (OCH,) ,.
o, my p—XCH,—C4,H,—0— (CH,) ,—O0— (CH,) ;—
Si (OCH,) ;.
o, m, p—CH,C (H) (X) —C4H,—0— (CH,) ,—
O— (CH,) ;8i (OCHj3;) ;.
o, m, p—CH,CH,C (H (X) —C H,—0— (CH;) ,—
O— (CH,) ;Si (OCHj;) ;.
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(EROARIZBNT, XK, BE, £33 vR)
EngFond,
FEREBHEL A ERET AR n S ke LTIRE LT, — & (5)
TRENBZBEELAT I HORIRIND,
(R'2) ,_, (V) ,Si—[0Si (R') ;- (Y) 4] u—

CH,—C (H) (R®) —R°—C (R®) (X) —R'°—R’ (5)
(%, R°, R®, R’, R®, R!°, R'! R'?* a, b, m, X, YiIZERIZ
R LC)

DX ARE W E BERICPIRT 572 5,

(CH,0) ,SiCH,CH,C (H) (X) C Hs,

(CH,0) , (CH,) SiCH,CH,C (H) (X) CgHs.
(CH,0) ,Si (CH,) ,C (H) (X) —CO,R,
(CH,O) , (CH,) Si (CH,) ,C (H) (X) —CO,R,
(CH,0) ,Si (CH,) ,C (H) (X) —CO;R,
(CH,O0) , (CH,;) Si (CH,) ;C (H) (X) —CO;R,
(CH,O) ,Si (CH,) ,C (H) (X) —CO,R,
(CH,0) , (CH,) Si (CH,) ,C (H) (X) —CO,R,
(CH,0) ,Si (CH,) ,C (H) (X) —CO,R,
(CH,O) , (CH,) Si (CH,) (C (H) (X) —CO,R,
(CH,O) ,Si (CH,) ,C (H) (X) —C4Hs,
(CH,0) , (CH,) Si (CH,) ,C (H) (X) —C4Hs,
(CH,0) ,8i (CH,) ,C (H) (X) —CsHj,
(CH,0) , (CH,) Si (CH,) ,C (H) (X) —C¢Hs,
(LROFKIZBWNT, XiHER, BR, L3 UvE, REIRRK1I~2007
AEAE TU—AE TIAFNE)
ENRFETLND,

IR NEE I T 220 -1 N=R a2 |4/ N3 SN = RN SV Vg | 4
aE LTHBICRESNT, TROLOIRLOBFIRIND,
HO- (CH,) ,—0cC (0) C (H) (R) (X)



WO 00/20498 PCT/JP99/05557

20
(LROARICBVT, XIHER, BE, 2133 7%, RIDKFRFELITRR
B1~200TAFAE, TU—AKE TIAFLVE nikl~200EH

LRI EABEOERAAr S AL, Elidnn S LAV R=MLEl
LCIRBICBESRT, TROLOIRBDOMBHIRIND,

5 H,N— (CH,) ,—0C (0) ¢ (H) (R) (X)
(EROARIZBNT, XidhE, BF, 1133 7R, RITKERFEILRR

H1~20DFAFLE, TU—AE TIALXLE nikl~200EH
Lﬁiﬁ%VE%%Oﬁ%Aﬂﬁym%\itmﬂuﬁymxw$:wm%%
LLTIHEBICBESRT., TROXLIRbOBHIREND,

10 0

(|)>—(CH2),,-—-0 X

R

(ERDOERICBNT, XidER, B8R, 23 avH, RIKERFEIIRE
W1~200T7AFNE, TU—NE TIAFLE nidl1~20 DX

15

ARFOKEEEL 1 SFRIC2OULETIEAGEEEDLHIE, 228
OB EEBOBEN T A A, EiEou S LAV =LA B
FE LTHWSOMREFE LV, BEMICHIRT 2% 61,
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o,m,p- X-—CHz-—CsH4—CH2—X

CHjy CH3 CHs CH,
omp- X—CH,—CgH4~CH—X o,m,p- X—CH2~CGH4-C|2H2—X
CH; CHy

(Reh, CH4RE T =L &, XIBER, 8K RIVE)

H H CH, CHj,
X—C‘:—-(CHZ),,-C—-X X—-C—-(CHz)n—é—X
CO.R CO,R CO.R (‘:ozn
H CH, CHs
x—clz—(cuz),,—(l;——x X—=C——(CHp)q-C—X
COR COR COR c[:on

(. RIZBEK1~2 007 NENE. TU—IE, FERTINFN

E. nit0~2 00kM. IREE BR%. I TR)

CHg (I:H3
x—CHz-Icl:—CHz—x x—?H—%—‘CH—X x—?—ﬁ—clz—x
CH; O CH; CH; O CHs

GeHs CeHs
X—CH—{(CHg)q-CH—X

(Rep, XHEE, BE, FERIVE niZ0~2 0 DR

PCT/JP99/05557
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O ()
I I
X=—CHy~C—0—(CHp)y O—C—CHp—X

CH; O (? CHy
X— CH—C—0—(CHp)yO—C—CH—X

CH, O ?I) cl;H3
X—C——C—0—(CHp);0—C—C—X

CHs CH,
(RXp. ni0~2 008N, XX, BE. FLRIVE

CHs CHs
X—CHy—C—C—CHp—X
[ X—CH—C—C—CH—X
.
CH, CH,
X—CH—C—C—CH—X
L
CH3 O O CHs
(i'l) il
omp~  X—CH,~C—0—CgH—0—C—CH,—X
CH; O O CH,
omp~  X——CH—C—0—CgHy—0—C—CH—X
(|3H3 0 O CHs,
omp- X—C—C—0—CgHq—Q—C—C—X
CHs CHa
omp~ X"‘SOz"CGH4'SOZ—X

G, XI3EH, BR. I TR)

EnbTond,

TOEAIZRVWTAVLRE E=AVRE ) v —& LTIRFICHKIER < BRIZ
BIR LI b DETRTHFEICAND Z LB TE D,

BOME L LTAV LN BBEREEL L CBCRESZ2VE, FEL
CIELREES TR, 8Kk, 9K, 10K, £l 1EXREFLEELT D
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SBEAEATHS, FIHFELVHDE LT, O, 10, 2Mon
Fov A, 2EOHKL 2O v FVOEEBET O ND, 2R TH, HOE
ERFE LV, LEOSLAYE BEICHIRT 5% bid, EILFE -, RILE
—. ILE . VT LB, BLE—H, BERRE-SHETHD,
SEaME RV ABE. MEEEEZEDSZDIZ2, 2/ —EEYVLRTED
FEK 1, 10—7=Fr el Y ROFEOHFEE, T EIAFVIF LY
FIv, RUBAFAIIFLYFYT IV AFRYRAFLEVR (2T 3/
TFN) TIVEORY T IVEORMFAFEMEND, £z, 2MMOEHLNVT
=Y ADRYRRNY 7= ARAT 4 V8K (RuCl, (PPh,) ;) bl
LLTIHFETHD, MT=yMeAmEmE s LTHVIEAI, EEAlE L
TPAI=g AT AaFY FEBNRMEND, i, 2fioOtA M) 7==
NRRT 48k (FeCl, (PPh,) ,) . 2fio=y /7 VOEAN) 7=
KRR T7 4k (NiCl, (PPh,) ,) . RO 2fio=y7ADER
RYTFARRAT o8 (NiBr, (PBu,) ,) b, it LTHETD
Do
BEANERFEIIEBOBRAPF TITY 2 LB TE D, BAIOEBAL LTHE,
RyBy, M VEORKBERELR, Y=FLrz—TFT N, T8 kRTT
VEQT—F VREL., HIEAFLY. 7 aaRbsEon U LRIEKER
VL, TH Ry, AFAZFAL by, AFNA I TFNT N BT D URE
. A )=, TH )= TRNR) =, AT = n=TFLT
Na—b, ter t—TFATAI—NVEOT Va—VREE T2 =1,
FurF= kUi, RV = IAEO= N Y VREE, BTV, BT T
NEQTATFVRER, TF LU H—REX—h, 7RELYI—RRX—FEDH
—REx— FRBBERFTF O, BHELZ 2B EZREELTHNDZENRT
X%, £7-. BEEShAROM, BEIZ0C~20 0 COFBETIT) ZENTE,
FELLIE50~150CTHD,

<BHHE I NE>
BB Y VR

P LREASE (A1) BNETHIEBEY UKL LTE, —&X (1)
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—[si (RY) ,, (Y),0],—Si (R?) -, (Y), (1)

(. R'. R2}Z, WFNbLREK1~2 007 F & REKE6~200D
FY— L REET~200T7 IAFAE, £ (R7) ;8S10— (R” &
REH1~200 1 HEORILAZEETH- T, 3EDPR’ ERA—TH-oTH L,
BARASTHTHEW) TRand N FAd /7 vaxvEERL, RVERLIEIR?
BoMEULTFETDIEE, ZhHIEFA—THoTHE, BRoTVTH LW,
VIEAKEBEEE - IIMASREEEZR L, YR 2EULFET DS LETNLIIR—
ThoThL<., BRAE->THTHLW, alt0, 1, 2, £LFI3%&, £k, b
X0, 1, £7-122%%F7, miz0o~1 90EKTHS, 72/EL, a+tmb=21
ThdIEEWETDHHDET D,

TREINBZERHTOND,

WAL LTI, 2& 2, ABRTF. 7TAaxvE Tyt vE,
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SHAAME, RUAFALVIAZ Y RRVAFV (t—TFN) 7rUF
LD L H Ry I MEFE bIEERS (R2%) ,S i ebiinn sV EEDRE
MAELRIELEIEEZETALAMERIESED ZLICEVBDLIIENTED
B, TALKBESNSE LOTHAY (2L, REUTEBRLIEZLDOLFERTS
%0 ) o

L@ (4 9) TEIhBLAMEEGHCHARTEE, TUrXT MY
XFLYTy . N, O—ER (FIAFAVIA) TERTIR, N= (FU A
FALYA) FERTIR, ER (R AFAVIUN) DI TAFETERT I
. Ne A FA—N—FUAFAL YA Y TAFRTERT IR, EX R 2
FALVYLRE, N= (t —TFAPAFALIN) N=AFNV ) TdRT
ZFR7IR, (N, N=URAFATI/) hIAFAVTY, (N, N=VTF
AT I)) FIAFALTY, ~FFAFALLSVTIHF 1, 1, 3, 3—TF
SAFALUVIFHEL, N= (FIAFAVINL) A IFY =N, RYRXAFALVY
ARYIAFB ARV ANT#F—h, RYAFAVIANT =2/ TV F, n—F
58 =D U AFAVY M, 2—=FA~FHF ) —AD R AFATY
e, VYO RY R (FYRAFAVUL) (K, U AFrR—AT BN
YO RYZ (FYURFALIN) K, Ry FZTUARY b—ADRJA (FUX
FALUML) kM. Ry FZVRY h—ADFT T (R AFAT UL K,
ERFETFLNER., chbIBEShRZY, ZROEEBTHNTL LS, 2@
UEZBALTL I,

£, —@R ( ( (R?®) ,510) (R2°0) ,) ZTRYILHTELL
5 72{b&¥. CH,O (CH,CH (CH,) O) ;8i (CH;) ;, CH,=CH
CHZKHQCH(CHQ(NSSi(CHQs\(CHQasiO(CHZC
H (CH,) O) sSi (CHj,) ;. (CH,) ;8S10 (CH,CH (CHj,)
0) ,Si (CHj,) ,

(K, R2EFA—E-REEOBER S L IIFERD LEORILKRELZIE
KEET. RE2UIREK1~80 2{HinRIAFEE, s, tIXTECEHT, sid
1~6. sXtix50E, ZiX1~6MHDAKE)
%%ﬂﬁﬁﬁﬁ?%éo:n%m%MT%wT$I<\Zﬁut%ﬁﬁbf%i
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VW,

A ERIET A2 LICE O BFRIEDY S ) — V2 ET2LEaNEER
L%éﬁé%(ll)@¢Tm\ﬁﬁﬁﬁﬁ\mﬁﬁ%mﬁ%géﬁﬁétwﬁ
. MRS RE AR D IERAELAWILT =/ — VL BT X FRRUT MV
S VENFE LS. EHARILAMBKBETHDL 7=/ —NMERBLTT VI
— VB EIZEFE LV,

rEOEWOTTIE, N, O—ERX (R AFAVIUN) TERTIF N
— (RYAFAVIA) TERTIR, FURAFAVIAT =/ FV R, n—F
pE ) =D RY RAFALY M, 2—TF AT ) =D R AFAYY
A, ZV BV D RY R (RUAFAVUN) L8, MY AFa— ;7N
vORYR (RURFALYL) g, Ry FYRAY h—AD YR (FD A
FALYN) e, Ry FTURY F—ADF LT (M) AFAT L) LHE
BEFE L,

TOASERETA LI EVSTFRICIEOY T ) — LV EEETOLENE
AR LEBALEY (1 1) i1, KR, B{EEH 5 VIZBILRITKS EBUET 2
LI EY . ATRRIADY T ) —AVEEETHLEMEERT 5, T ORIC
LTARLESTFHRICIEOY S ) —AEEHETALEME, RO LS5 =
AREAE (A5) DRBIES U AESHDVITRBIC LY AR LY R FF U
SErRETAILIZEY . BEAOKERD S8, BAMICERIEEFEATNS
LOLEESND,

(F) RADYT ) —VaEREBOFRME. FhoRFHpEE CTE
BREETETHD, (F) RODYT /) —VEELEWI, C=VREEE (A
5) 100EEMICHLTO. 1~50EHEH, FELIFO0. 3~20HEH,
SBLICFELLIL0. 5~1 0EEBEMTE S, 0. 1 EREERETIE (F)
ﬁﬁwﬁm%%ﬁﬁﬂf\50%%%%%26&%%$K+%K&U\@m%@
BB NV ERBET LT ED,

7= (F) 0y 5 /) —VEHILAWE =V VREEK (AS) KHMTD
B RE SN, CoAREAK (A5) ORBRIZERMLTH L, &
AL ER A D VERBE IR L TH KV
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B EOAFEE OISR WIZIE, E—0AREH IOV TERLZbD &Rk
DIEBRNEMAD LB TE D,
BREOARAOBIIEERY L, TRTORARSE FORAGESRRTFL,
THESHOBRIZE VELT S 1RAHL LTRART 2L BARTHY . &
b & UTRRRRILARE, FSHEM, ATBAl, KEORSZEE L TRE, RS
MEEAGHRY EERMCEAE T2 2RO L LTHRETDIILHTED,
BREOAEHOBCMEERYIZ, REZTSIARVE, BEABWES -V IH
REBHASABL— VI EOY—Y UM, KBERRERE LM R EDOE
K BFWBIE. By — TV REEM 2 EOEIHERM B KA
WEH . MRS BB BIERE. a—T 7M. BEk, ERETHAR
9F 4V TE, T s, HRry b, EEEE, SRR BIT. MA
DHS ZRE bR T AME (YIEE) DB - BRI LM SOk~ 2RI
FIAATETH D,

RAZERET D= ODERRDIEE

UUTFIC, = 0B O BRI 2 ZHE6 % i f] & 6 THAT 225, ZORIL,
TREBFIZRE SHhRV,

FTREMFR LOBEAT () B (%) X, £hth TEEH BLU
EE%] 2K 7,

TREMGIT., HEHHFE BIO® (HFRELM (BEEFHTFREEF
HWAFREOR) | ik, HAA—3Ixz—vavruvbrlI74— (GPC) &H
W ERERY AF L UBRBEIC IV EH L, 2L, GPCATLELTARY
AFLVVBEBAVERBE LE LD, GPCHEEE LT/ eaiLsz AN,

BE—DOARREFIZEET 5 Ehapl

(BIEHI 1)
BREBLIUBREMEXD10LOERF LT FAaiZ, CuBr (28.
0g, 0. 195mo 1) 2RH, RIGEBANLERERL, 7=}
A (559mL) M. AANMARZRF7T0CTL 5H5MHEHR L, ZhiZT 7
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YAEETFL (1. 00kg) . 2, 5—Y7RETVEVBEYIFNL (117
g. 0. 325mol) RUEAFAVZFLYRIT I (1. 70mL,
1. 41g, 8. 14mmol) (ZHBERFITIVERT) MR, K&
B L7, 7 OCTMEEERLAEZNL, 77 UNLVETFL (4. 00kg) &1
7 550 CEEBHIZE T Lz, T2 UABTFAOETEFICF) T IV (8.
50mL. 7. 06g. 40. 7mmo 1) ZBML%Z, KIERABLYV3IT0H
Ei@gIc1, 7T—-4r7FYxy (1. 57L, 1. 17kg. 7. 10mol) .
KY73Iy> (20. 4mL, 16. 9g, 97. 7Tmmo 1) ZMX, 5l&kKEE
70°CT2 2 053 LIz,

RISEAM e~ H L CHERL, BETALIFHTLEBLEE, BROEZR
FBETZ - Lt 0Ty ERmESE (BEatk [1]) 28/, HEW
[1] ORTEHHSFEIT21300, HTESMIL. 3THoT,

BREM2LEAASTATIAak, BAK (1] (0. 73kg) . REF
BAUYA (25g) . N, NoUAFVEEBETIF (0. 7L) 2fHd%kh, &
EEHTFT70CTL 2 BEMEGREE L, MBRWET TN, N—VAFVERT
IREBRELEEZ. PATUTHERLEZ, MV RERERS (KBrBd
OARARLEEBY ) Y LEEETAIFTH S LATRBLE, SBEOERSZR
EBETZZ ik VEAK [2] 2/

BREM2LAUEY I A3, BAE (2] (0. 73kg)  ERT I
(150g., BRL¥EM, ¥a—7—F700PEL) . b=y (4. OL) %
HiAd, ZEKHT 10 0°CT 5 BERMBGER Lz, ERT VI ZRBIZLVER
KL, AEO MU EREBETIZLICLVERKE [3] 26/,

1 LIERSARCEAE [3] (390g) « YARIVAFAMERRYT
v (36. OmL, 0. 292mo 1) , ANV E@AFNV (7. 10mL, 0.
065mol) . BXUofiggeni, 1, 3, 3—FTrF3AFLV—1, 3=V
Po APy Ey Utk R AAR, 2E L. AeMEOEARIT, EGROT
A=V R LTCEALTL 0 24 Ee Uiz, RIGREWE100CT400
SMB LT, BAMOEREAEREBET S LIEY, VI VERRESHE
(BAh [4] ) 2B, BONEEAKRORTEYSFRIIGPCHIE (RYRF
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LUHBE) 2k0 246000, HFEAMIZL. 5 Thoiz, EAK1IDFH
FYREBASREEHOL Y LVEORE'H NMROFIZLYRDIE S,
3. OfEiTH~-T,

(W) 2)

BREESBIVBEREMXDO2LOEAF IV TFAIZ, CuBr (22. 4
g. 0. 156mo |) #ftirAzr, KICABANEERBER L, TEF=PIV
(112mL) &Mx, FANAZF70CT3 0HfELEL, ZhiZT7 I v
B7FL (0. 20kg) . 2—7RnESRLVBAFNV (86. 9g. 0.

520mol) . RUVAAFALYTFLY YTV (0. 19mL, 0. 18
g\1.04mmol)(:h&%%U?iV&%?)%Mi\ﬁm%%%bto
7 0CTMEBRE LANL, 77 UABETFL (0. 80kg) 215050
CHEEHIZE T Lz, 72 VAT FAOHTRFIC )7 I (1. 81mL,
1. 71g. 9. 88mmo 1) Z@ML:, 3l &#HEE 70°CT2 3 0 MEAR
L7,

RISEAME My TERL, BETAIFITLEB LR, BREIER
EEET2 - LItk 0 TAr = VERBEAK (BEHK [5]) 26, EaGK
[5] OHEHHFEIT2600, FTFEHMLL. 18THOT,

BREM2LEASTLT IR, BAH (5] (0. 937kg) . iR
HYDL (73. 5g) . N, N=UAFLE@TIF (0. 8L) Zthid,
EERFT 7 0°CT 5 RERIMBURIE LTz, MBBET TN, N—YAFVERT
IRERELEEZ. PATUTHERLE, Mz ARERZERS (KBrisd
CLRARREBEBI Y U LAREET VI FH T ATEE L, SROBRITE B
EBETHZLCLVERE [6] 2R,

(EHEHl1)

BEE 1 TERLN-EAA [4] 1008ic, XV FTURY F—=ARITT
JL—+k { (CH,=CHCOOCH,) ,CCH,OH) % 3#., FIBAIL LTE
oK (6] 2508, KEMELTHALT 742100 RBIVVTLR) &
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10 OMBAREL, y—Z UL Xy 7rEA NI A PRIV T 28E 41f
S nfitlt (UTFABTTEFATE FF— 1) 1HEAVERRE Lk, B
@L\ﬁmeE®V~ﬁﬁﬁk%&&@ﬂﬁ?xmkﬂﬁk%5mmE@M@
WL E R LT, L RAERENOBOY5E (BffiE) K28, €0
#50CT3E®EBLEL, BEEOY— NMRBLHORERES v7 (D
) BIEAIC S VEE L. BIMNCHE Lz, EUBREITELREDIZ,
BEIOVSAFEMNLFE ) Iz F—A—F— (AARBRBRSX1 2 0F,
HWHBEL 8 O0OW, 75 v/ AR MVRE6 3°C, A 2 RERF, EMAFH1 8
) kv 50 0ERIBHE, FHERREZITR o/, BRER1IITRLE,

(el 2)
%mM1fﬁmt&y5lvah—w%UT&UV~%wﬁbDKFU%%
a—nFu v hy72Yb—hk { (CH,=CHCOOCH,) ;,CCH,CH

.3}%%Wtuﬂm\%mﬂlkﬁﬁﬂbfﬁm%%ﬁﬂbkoﬂﬁ%%%%l

CREICEm L, BRERLIDRLI

(be#l 1)
¥MW1®NV§IUZUF—WFU779V~F%%w&woku%M£m

Bl 1 & R U CRL & R, RARICEFIE L7z, FERER1ICTR LT
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*1
YELEWE (B) 2AVEROBELYREORE
EHES 1 LHEsl 2 15437/
RYFTYRA| MU AFO—N
RELiE B Jr=Jb by |Fansru7 -
7rYyL—rZYUL—}
REI v O O A
F R RER B
(903 O O O
(5 0 0 FFE#) O O A
F 19,

B Y v 7 FHE

RpenERL « © > O > A > X — NE2EHY
FHIBEAR

LEEREE (CF) < O > A > x — REBE (AF)

B _OARREHIZET D Ehb]

(BEH 3 )
BREEIUEBREMAEO10LOEATIATFIAIIL, CuBr (42,
og\o.293mol)%ﬁﬁﬁ\ﬁmE%W%ﬁﬁﬁmbto7kb:bu

A (559mL) Mz, FANARFT0CTA 5 G L ZHiZT 7

JAEETFL (1. 00kg) . 2. 5—Y7ax7 VLVEBYTFNL (176
g‘O.488mol)\Nyﬁf?WVI%VV%UTiV(Z.OOmL\
1. 66g. 9. 58mmo 1) (ZhUELITIvERT) 2MR, RSk
BIfE L7, 7 OCTMBEBIE LARNRS, 727 YNVEBTFN (4. 00kg) &1
9 04 CHSEMICHET Lo 77 UABRTFAOHTERFCFYT I (6.
00mL. 4. 98g. 28. 8mmo 1) #BMLE, KGAHKLY 3105

ﬁ@%ﬁl,7—%7?91V(1.44L\1.07kg\9.75mol)\
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FUTiV(ZO.5mL\17.0g‘98.lmmol)%MK\ﬂ%ﬁ%
70°CT2 1 05 MESEH L,
&m@é%%A%ﬁyfﬁﬁb\Eﬁ?wifwiA%ﬁbt%\ﬁ%ﬁ%ﬁ
E%%Té:kﬂi@?»&:»%i%ié%(Eﬁ%[7])%ﬁtoﬁéw
(7] OBEHSFRIT14000, FTELMIL. 3THO,
ﬁﬁ%ﬁlOLtﬂ?7W73X3K\E%¢[7](2.7kg)\§5§
@ﬁU?A(142g)\N,N—V%%»M@TSF(2.7L)%ﬁﬂ$\
%iﬁ%??o%?25ﬁ@m%%#btoM%METTN,N—V}%w%@
TiF%%%Lt%\%WiyfﬁﬁbtoFW:VKﬁ%@EW%(KBrB
iwﬁﬁ&faéﬁwvWA%%@Twi%ﬁiA@ﬁ@Lto5%@@%%&
BIEEETZ - itk EEE (8] 2157
E%%H2L%E7?X:K\Eé¢[8](2.7kg)\%@7Wi(5
40g\%ﬁM$@\%a~7~F7OOPEL)\%WIV(2.7L)%ﬁ
ﬁﬁ\%iﬁ%?lootvsﬁﬁm%%ﬁbtoEM7»£%%@K£U%£
Lk%\5ﬁ®%wxy&ﬁE%£T6:&KiD§é¢[9]%%to

I LRERSARIEAE [9] (409g) . VAPFVAFAIEFRYT
v (27. OmL. 0. 22mol) , AV &@AFV (8. OmL, 0. 0
7mmo 1) . BEUOMHELN1, 1, 3, 3—F rTAFNV—1, 3-VE
:wVVD%%V%W%ﬁﬁhﬁotﬁb\E&%ﬁ®ﬁ%%m\ﬁﬁww7w
7;WEK%LT%WwT10*%E&Ltoﬁﬁ@%%&lOOTTIﬁﬁm
%Ltoﬁé%wﬁ%ﬁ%ﬁngTécemiD\VU”%X%E%W(E%
w[lol)%%ko%Emtééwmﬁﬁw%%EMGpcmﬁ(ﬁvz%v
ym%)uin13900\%%§%ﬁm1.4v&otoﬁéwlﬁ%%tn
CEASHEEHOL Y VEOKE'H NMRAFICEVRDELLIS, 1.
5 TH o7,

(EHH 3)
%ﬁﬂs¢%6htiéw[1o]100%K\WM%3%EQL\4MSn
%m(97%W%97t%w7tb?~b)1%%mwﬁ#ﬁébk%\ﬁﬁm
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WL, 2mmEDY— MRBELHEER L, BROBELMREOCKRES v 7 &
fefhiz X VS, ERTOELMEBACHEL Ly AROBEAHREOTNE
BEBBE L, MRER2ITRLIE,

(EHiH 4)
%m%ST\WM%BﬂmwkﬁbDKS%%wtu%m%mﬂstﬁ%uﬁ

% e L. FARICEE L7z, FEREF 21T LT

(bl 2)
%mM3f‘mwtmm&mw&motu%mimWBea%uwm%%#@

L. FHRICEHE L7z, MRER 2P LI

*2
ERICELEME (C) ERAVEKOBREHEREIORE
EHafl 3 | Efigl4 | B2

W (5 3 5 0

BREY VY @) © A

17 AROEN O © O
£29,
BB 5 v 7 #Hh
RfenExRL « © > O > A > X — Ne2EHY
154U -

BiF « © > O > A > x — Bl ((tEEZE)

(EHEH5)

EHF 3 & R U CHEL A 1ER, 7272 UBLRAENEARAT2H, TOHKS
0°CT3 AHE L, BLgEoy— MRERDNL2 (1,/3) ST SVR
BE R ITLEE . GRS — T 72RO TIRERRET R (MERN
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23C, 200mm,/min) , ERER3ITFLI

(EHfl6)
EHE] 5 & AREOBLEAESET, B4 L AFOELDZERL. bl

5 L RHEICERE LT, FERER3IIRLIE

(FL41 3 )
%mWSE@%GEK%E%Wﬁ\%&WZ&W%@@M%%W@L\%ﬁ%
5L EHEICEIE L=, FBERERIIIFLE,

%3 |
EREBLELEWE (C) & AV EROBELY O3 R
o) | Gapay | oip) [B°
=#ipl5 |o. 081 0. 15 0. 21 140
s=#p6 (0. 082] 0. 15 | 0. 15 110
w3 0. 0817 0. 15 | 0. 17 120
(EHEH] 7)

LRG3 TE bR Y — MREICOW T, FETVF NEREBE LEN
CHE L, —EHRGIC RS L RE L EM L, BLRA T HE LT, HRE
FA4ITRLT

(EHH 8)
in4T%6ntv~bﬁ@m%Komf\%m%7kﬁﬁmﬂﬁbto%

RERL4ITRL

(e®:fil 4)
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B 2 TEHELONTEY NREE L B BV, ERGT T L RRICETEE L7, R
ELITRL,

*4

Eﬁ&&&%ﬁ%ﬁ(c)%%wtﬁ®7wﬁykﬁ§&

”ﬁ

7 8 | HulkHi 4
B HiEpl E KBl

Schakelverf /0 /0 0/0

Rubbol AZ oA/0 | OA/O | A/0A

Sigmasolid | ~yr 0| 0OA/0 | A/0A

semigloss

£4th, 1 0%/ 7TABROERETRLI.

O : &k

A:Foy (R0&) AY

X @ RAEAL

7V REBHE,

Schakelverf . S IGMA#E
Rubbol AZ : Ak z o fE
Sigmasolid semigloss:SIGMAHE

%= AT 5 Eifl

(BrEpi4)
ﬁﬁ%ﬁlﬁ%#%ﬁ%@lOL@?N§7W7323K\CuBr(42
Og\o.293mol)%ﬁﬁ#\ﬁmﬁﬁm%giﬁmbko7tb:bu
W(559mL)%m%\iJWAZ¢7OtT45ﬁ%%#LtO:hKTﬁ
UW&7?W(1.OOkg)\2\5—V7D%TVEVMVI?W(176

g\o.488mol)\&Vaf%WVz%vybUTiy(4.OOmL\
3.32g\19.2mm01)(:ﬂ%%%UTiV&%T)%Mi\KW%
BfE L7, 7 OCTMBGEIRLARDBDL, 77 JABTFL (4. 00kg) %1
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90%#HTE%%K%TLtO779»&7%”@%T@¢K%U7SV(4
00mL. 3. 32g. 0. 0192mo 1) ZBML, RIGHHEY 310
ﬁﬁ@%m1,7—%7591y(1.44L\1.o7kg\9.75mo
1)\FU7iV(20.5mL‘17.0g‘98.1mol)%Mi\%%
X7 0°CT2 1 0oMEAERR LT
ﬁm@é%%A%ﬁyfﬁﬁb\%ﬁ7Wi%ﬁ§A%ﬁLk%\ﬁ%%%ﬁ
E%%fa:awib7w&:wgkﬁﬁéw(Eé¢[11])%ﬁtoﬁé
h[11] ORFEHSFRIE14000, HFEHMTL. 3TH2I
ﬁﬁ%HIOLtK§7W7§ZZK\Eé@[lll(2.7kg)\fa
%@ﬁU?A(142g)\N,N—V%?WM@TEF(2.7L)%ﬁﬁ#\
%%ﬁﬁ?70%?25%%%%%ﬁbkom%HETTN,N—Vﬂ?»%@
TiP%%ka%\%WiVT%ﬁbtoFWlVKK@&@W%(KBr%
FOARIAEEERS Y Y LEEET VTN T ATHRIB L, SEROMRTE
WMEEETAHZLICEVESE [12] 267,

B LAEY T A, BEAK [12] (2. 7kg)  EMT VS
(540g\%ﬂm3@\%a~9~F7OOPEL)\hw:y(2.7L>%
ﬁﬁh\%%ﬁ%?1oo@f5%%m%%#btoEMT»i%ﬁ@KiD%
fbk&\éﬁ@bin%ﬁEgiTélkmibiéw[13]%%ko

| LMERSAR I EAE (13] (760g) . YA RFVATVE =%
5y (46. 3mL. 0. 38mo 1) , AV F&@MAFV (13. 7TmL, O.
13mmol)\%l00ﬁ5%@1,1,3,3—?%5%?”—1,3—9
B oo VR AL, L, BeMEoEREL, HEEEROT
w&:wgmﬂbf%wwf1oﬂﬁﬁtbto&m@émélootﬁ1ﬁﬁ
m%bto@é%@ﬁ%ﬁ%ﬁ&%%#é:&ﬁiD\VU»%X%E%W(E
éw[14])%%to%Bntﬁéwwﬁﬁwﬁ%ﬁmGpcmi(ﬁUx%
vymﬁ)minlsooo\%%éﬁﬁml.4?&oto§€W1ﬁ%%t
DIZEAIhEFERO VY VEOEE'H NMRAHIZE Y RD2LET D, 2.
O TH»o T



10

15

20

WO 00/20498 PCT/JP99/05557

111
(BxEH5)

BREBIOBREMZD2LOEASTAT7TIZAaIZ, CuBr (22. 4
g. 0. 156mo 1) #tiAk, KISABNEZERER L, TEI=FIV
(112mL) ZME. FANARZFT0CT3 OHMBI L, ZHZT7 I v
7% (0. 20kg) . 2—7REFRELVEAFIL (86. 9g. 0.
520mol) . RVFAFAVZFLLRYFI (0. 19mL, 0. 138
g. 1. 04mmo 1) (ZAUENYTILERT) 2MA. RISERME LT,
7 0CTMEBE LANRE, 77 UABTFA (0. 80kg) 15000
CEEHICE T Lz, 77 VAR FAOE TRFICF) 7 I (1. 81mL,
1. 71g. 9. 88mmo 1) ZEMLT, Bl&#& 7 0°CT23 0mMAR
BL~,

RISRAME MU THERL, BETAIFIT LB LR, BRESEZR
EBETZ - LIcE W TArs LV ERBEAE (EAK [156]) 26/, &S
th [15] OKEHSFRIZ2600, HYFENFITL. 18ThHoT,

BREM 2 LEAS TV IR, BEAk [15] (0. 937kg) | BF
@uUvh (73. 5g) . N, N-VXFLEEET IR (0. 8L) ZHaA,
ZERLTHT 7 0°CT 5 WRIMEUER Lz, MEWET TN, N—VAFLVERT
IRERELEER, MTUTHERLE, Mz ZAE2ERS (KBrBd
ORBIABREFRY ) 7 LREET VI FH T LTHRB L, HEOMESZR
EEETHZLICLIVEAKE [16] 267

(EHEHI9)

BG4 TELNFEAE [14] 1008ic, SEES THEAZ 5 0MR
&L, 4ffiS nfilt (UTFABYTEFATE FF— ) 1HEAOCERRE
L. MEBEL, 2mmEDY— MBS EER L, BILRETEANT
2H. D% 50CT3 BB LR, BLEoY— MREMYSL2 (1./3)
B2 _ARBRE BTHIRE, BEMA— N5 7AWV THIERREZT R
7= (MESLME: 23°C, 200mm,/min) , 2%, HEMET., ERMEH
(EHD3° =2—r2 8 0ff) #AWVT, 23CILTTol, RERSIRL
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=Gl 9 » AR L CELS &R, FRCSIRRBREITR 272, 28, REH
EIX BRG] 9 L RBEIC LTIToTz, BRERSIIRLI, ’
&£\§5¢\TVHV@ﬁUlz?W%ﬂEﬂMM%%I¥ﬁ@\ﬁUf?
V%WE%K&%E%M%&@\?w%w&yﬁy%ﬂﬁﬂMExﬁﬁkiﬁﬂ

DELDTHD,



PCT/JP99/05557

113

WO 00/20498

#5

06 192 0191 "0 89 — (R eL) Beg
09 {80 '0{20 "0 8 89¢€ NPV ARE: ¥
OFVT iIST ‘0iS0 "0 )3 S52¢ d00Z74NUL
WALV AUFAUL
06 {0 0{¥0 "0 6 oge dOoO T4 L4AL
00T !%T '0120 "0 vy 022 HS € 4LL 1k WALLL (S o
02 120 '0{90Q ‘0 € 02V sod ¥EL LMD | g
00T {TT '0i90 0 01 9% g WNLOL St N A %
0L 10 '0iS0 "0 81 86 € VNId
Y -Vt L
02 120 0180 "0 g 0L¢ voda
02 L0 '0lgo "0 9 v6¢€ dlod
X ¥l —-1&C
0L L0 "0iS0 "0 9 06¢ dod
021 (¥1 '0{90 "0 91 0081 021-Nd
00T {#1 "0i20 "0 S¢ 0082 092-Nd ALY T (3 m
01T 102 "0{80 "0 82 0022 909—-Nd HLACL -
00T iST "0i20 "0 1€ 00TE€ 082—Nd ¥
081 |[#T '0/S0 0 L g 0092 [91]1 HEE AN G L
(s -ed) BLY
% Xeuw
MMVmw L omz- ww% | obml | [=3-AC ||

HAL OB 2 HHAWBHOMYEHZ (A) B&lEY

20
25




10

WO 00/20498 PCT/JP99/05557

114
(EHEHI10)
EHiH 9 TRLNE L — MRS (Y SARBRA) O LEEICONT,
15 0COEMRHI#%E L=, —EHMZICTHE LT, £l 9 & Rk 518
BRuiTiolz, ERERG6IIFRLI

(beigfi 6 )
HEE ] 5 TR b v— MREE(EY (F v _ARBRA) OF 0 LEEIZOWNT,

%ﬁ%108W%K150@®%@%K%ELto‘ﬁ%@%ﬁﬁ&bf\%ﬁ
Bl1 0L REICBIERRETRoTZ, BRER6IIFLI
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BT AR (D) I X 5WEME GlRDE) ~ORR

G5 18 1Wi% | 4WiR
M50 (MPa) |0. 05]0. 06[0. 04
Ea Th (MPa) [0. 14{0. 24]0. 20
£| [16]
i Eb (%) 180 | 230 | 230
Bl M50 (MPa) |0. 07]0. 10[0. 19
10 gzg Th (MPa) |0. 15|0. 20|0. 34
Eb (%) 100 | 100 90
M50 (MPa) 0. 05/0. 13(0. 19
DOP Tb (MPa) |0. 07(0. 22|0. 38
Eb (%) 70 90 90
M50 (MPa)|0. 05(0. 13{0. 17
DINA | Tb (MPa) |O. 07{0. 29|0. 36
Eb (%) 70 110 | 100
M50 (MPa)|0. 06[{0. 05(0. 09
i TOTM | Tb MPa) {0. 11}0. 12]0. 15
% Eb (%) 100 | 120 90
7l ‘ M50 (MPa)|0. 07]|0. 08|0. 13
6 ﬁgz;y Th (MPa) |0. 14(0. 22/0. 26
Eb (%) 100 | 120 | 100
M50 (MPa) |0. 04]0. 15({0. 21
ng; Tb (MPa) |0. 07|0. 28|0. 38
Eb (%) 90 100 90
M50 (MPa) 0. 05|0. 12]0. 18
Zgg; Tb (MPa) |0. 15]0. 28]0. 37
Eb (%) 140 | 130 | 100
5 M50 (MPa) |0. 16|0. 15{0. 18
£ s5v% | Tb (MPa) [0. 26|0. 29]0. 41
i Eb (%) 90 | 100 | 110
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(EHEF 1 1)

EHif] 9 TR LN — NREEEY (F v _AVRBRA) OF»LHEMICONT,
B A vzt —F— (AARBEEWEL-SUN-DCE, 77y
JFVEEE6 3°C. W 2 BERIT, B 1 84) ICRE L, —EHRE
B LT, EHif1 9 & RSB ERBREITRoT, BRER TIIRLI,

(Ee#gefi] 7)

s 5 TE b — MREEEY (F Y SARBRA) OFnoHBIZoNT,
YAy T Fe A — (ATRRBHMWEL-SUN—-DCHE, 75 v
JSRAVEE6 3°C, WA 2R, W1 84) ICRE L, —EHMRE
B LT, EZHf 1 1 L R ERREIT R o7z, MRERTIIARLI,
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=7
EAFAEA (D) kB (GlRpE) ~ORR
aT¥aR| LY 500h1
M50 (MPa)| 0. 05 | 0. 05
. Eﬁléf; Tb (MPa) | 0. 14 | 0. 15
#o Eb (%) 180 170
B M50 (MPa)| 0. 07 | 0. 038
11 gg; Tb (MPa) | 0. 15 | 0. 15
Eb (%) 100 90
M50 (MPa) | 0. 05 | 0. 07
poP | Tb (MPa) | 0. 07 | 0. 08
Eb (%) 70 60
M50 (MPa) | 0. 05 -
DINA | Tb (MPa) 0. 07 | 0. 05
Eb (%) 70 40
M50 (MPa) | 0. 06 -
" TOTM | Tb (MPa) | 0. 11 | 0. 04
4% Eb (%) 100 30
B ~ |M50 (MPa)| 0. 07 | 0. 08
! mgzgy Tb (MPa) | 0. 14 | 0. 14
Eb (%) 100 80
M50 (MPa)| 0. 04 | 0. 06
ng; Tb (MPa) | 0. 07 | 0. 09
Eb (%) 90 80
M50 (MPa) | 0. 05 -
Zgg; Tb (MPa) | 0. 15 | 0. 05
Eb (%) 140 20
% M50 (MPa)| 0. 16 | 0. 16
£| 527 | Tb (MPa) | 0. 26 | 0. 27
2 Eb (%) 90 90
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(Ehepl1 2)
S 9 T b L — MREELE (F 2~ AVRBRH) Db BERIZOVT,
SRR LSRR E L, — RGN L R A AL,
BLR AR HE LT, MEPFRSIOR LIz,

(beie i 8 )
LB 5 TE b v — MREE Y (7 _ARBRA) O LEBIZOVNT,

BT AR FREZRE LENTHE L, 1 2 LRk EfR%cE
L EEEEmL, BEEAEHELL, BRERBIIFLE,
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X 1 AR

T REEHT.

Schakelverf : SIGMAHHE
Rubbol AZ : Ak z ofh#l

Sigmasolid semigloss:SIGMA#E

EUDOAFE BT 5 Ehifl

(BEH16)

BREB I OBREAED1O0LOEAZTIATFZAa, CuBr (42.
0g. 0. 293mo 1) ¥fidAn, KEEBNEERERLZ, TEIF=1Y
A (559mL) ZME, FAALRZRHT70CT4 5oL, ZhcT 7
JAETFL (1. 00kg) . 2. 5—Y7RETVECVBYVTFIL (176
g. 0. 488mol) , XVFAFAVTFLY YT IV (2. 00mL,
1. 66g. 9. 58mmol) (ZhBELITIVERT) ZMA. RiE%E
BtG L7-, 7 OCTMEBERLANL, 77 U LVEBTFV (4. 00kg) &1
9 0 M CHEEEMICIE T Lz, 727 UABTFAOMTRPICFIT IV (6.
00mL. 4. 98¢g. 288mmo 1) %EMLI, RIGRIMHLEY 3 1 00
B, 7T—Ar%vxy (1. 4. 4L, 1. 07kg, 9. 75mol) |
KU73I> (20. 5mL, 17. Og, 98. 1mmo 1) ZMA, 5/&#E
70°CT2 1 0mGMERE LT,

RISEAME~FH L THRL, BT ALIFHTLEBLEE, BETER
EBETHZLICE VT Ay VERBEAK (BAk [17]) 267k, S
k[(17] OBKEHHTRIT14000, HTFESMIL. 3 TH27

BREM1OLEASTIATS 22, BA&HK (17]) (2. Tkg) . RE
E@HUYA (142g) N, N—UAFLUEBET IF (2. 7L) 2k,
EHKHET7 0°CT2 5BERIMEBUER L=, MBBET TN, N—VAFVER
7IFERELEE, MU THERLEL, Mz AE2EES (KBrd
FORRARBERY U Y LEBEETAIF IS LTERB L, AROERESE
BEBETHZLICLVERRF [18] 267
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BREH2LAUEY S A3, BAk (18] (2. 7Tkg) . BERT VI
(540g. BRLEM, *a—7—K700PEL) , b=z (2. 7L) %
HoAA, EERRT 10 0°CT 5 MERIMEER L7z, EEBT LI ZIBIC LYV IR
£ L. HIED M Ty EREBETIZLICLVESE [19] 2/

1 LERSARCEAK [19] (409g) . YARFVAFAEFRY
Sy (27. OmL., 0. 22mo 1) , ANV EEEAFNV (8. OmL, 0.
07mmo 1) . BLUOfigen1, 1, 3, 3=F +rFAFV—1, 3V
voavsn UK EEAAR, EEL, BefEEoEREX, ESROT
A= LB LTEAKTL 0 24 &EE Lz, RIGEEHE 1 00CT1HH
MELT-, BAVOERESERERETHZ LICLY., VI VERGEEF (B
&k [20]) 287k, BOEEAKOKENSFRERIZIGP CHE (R XF
LUHE) 2EV13900, HFENMILL. 4Tholz, HEK1DFHL
WICEAINETEHOL UALVEOKEE'H NMRAWIZLYRDILEZA, 1.
5@TH-7z,

(BIgEHI7) BrERERY (T2 IYNVEBTFN) OERHH

BRER L OBEBRAEO2LOEAFTATFAAL, CuBr (5. 54
g. 38. 6mmo |) AL, RICEHRNEZERERLZ, 7TF h=hrUWw
(73. 8mL) ZMz. FAANXFT70CT3 0LMBEH L, T 7Y

ABTFL (132g) . 2—TaErfut’Frv@EAFL (14, 4mL, 0.
129mol) . RVFAFAITFLLFYTIV (4. 69mL, 0. 02
omo 1) BMZ. KSEEBLE, 70CTMAEBERLARNL, 77 UNVRT
FNL (528¢g) #9045 TEEMZHTL, Fi28 0 HRMARRR L,

FISEAMY P THRRL., BRETAIFIT 2 EB LG, BESER
FEETZ - LIcE Y ARBICBr £2ETHRY (F7 ULBTFLV) (BEE
kK [(21]) B, BEAE [21]) ORTFHYHTFREIE5800, FTESMIEL
1. 14Tho7,

(BIKEHI8) BRI A=A ERY (T2 Y NEBETFN) DERbl
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BREHE500mL YT Aac, MEHl 2 THELREAK [21] (15
0g) . =vFvEgAY YL (8. 29g) . VAFATERITIF (150m
L) #Ha%, 70CT6REBMBEE L, RICREWEIVVAFATELT
IRREEEL. M IUCERSYE, EHETAIFITLEB L, M UE
BETHZLICLVEARER,

EOHk (20g) EBTAI (4. 0g. BAE¥ER, X3—U—F700
PEL) . hAxy (20mL) %tidA, ERZMT 1 0 0°CT 1 ReRMEAGR
UL, BB7AIZEBLAE%R, ABREEHETIZLICEVARECT V=
AERETERY (T2 IABETFL) (BEhE (22]) 287 ST
2135800, HFENMILL. 13 Thoiz, £/, HEET11Pa-s (E
RIREEESE - HIEE 2 3°C) Tho',

(BYEF9) ARV UNERY (T2 UNAVEBETFN) DERB

3 0m L OMERGERIC, Mk 7 oEon=EEK [22] (9. 4g)
DA REUAFAE Fuv Sy (0. 58mL, 4. Tmmol) , AVHFER
AFA (0. 1 7mL, 1. 6mmo 1) , BXUOofig&n1, 1, 3, 3~
FRIAFAL—1, 3—-TE=AVadt Uik tiasl, LEL, A&
BOER T, BEAOT Ay = AEICH L TEALTL O *4EE Lis, R

BAME100CT1IHEMEALE, PARFYAFLERRYFY (0. 58
mL., 4. 7mmo 1) . OfiE&»1, 1, 3, 83—7 FT7AFNV—1, 3—
Srorviudd Uik (EAKoT A= VEIIR L TEMET2X107!
WE) ZEML, &HIK100CTIHEMMALL, KSHERZRETOIZ LI
Lo, FRBILUALERETERY (T UABTFL) (EEH [23])
¥R, BEHSTFRERIZ6100, SFESMTL. 18, BEGE1OTHRLY
CEASREEHS U LVERIZL. 0 Tholz, £72. HiEX13Pa-s (E
RIYEER  HIE 2 3°C) Tholz,

(Ehefl1 3)
BEH 6 TELNAFESE [20] 10 0Hic, RIGHTEA L LTEAKE
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(23] #50WBAL. 4MS nfil (PTFABYTEFALTER—F) 1
o FIOCEIES L%, BEBRBEL, 2mmEDY— MREZFR LT
FNTL1H., Z0O#%50CT1 BRER. YU REHELL, 2”8, BEHE [2
0] 100ME., EAK [23] 5 0HMERALZbOOMKEDHE (ERHE
BH:E23C) Lz, RERIITLE

(be#fil 9 )

EHpl 1 3 DRICHTER (&K [23]) ofRbVicy I vEERFLRV
ERSHETES] (BAH [22] ) KBEHRAXZTOMIZOVTIIERES 13 LF
Bic LCHE{E R ER, RSCTHE L, 2k, BEK [20] 1008, B
&t [22] 508EBRALELOORELRE (EBRES  MIE23C) L
7o RERIIIRL,

(BEHI1)

=1 3 ORGHETER (E&E [23] ) 2HEMET, TOMIIOWTE
EHF] 1 3 L R LCE{LS a2 ER, REICHHE L7, 2B, Eafk [20]
DHROYEESLAE (EBREER - ME23C) Lz, mRERIITLE,

#9
&@ﬁﬂﬁm(ﬁ)%%mtﬁwﬁmwﬁwﬁ@@gﬁ
o FEBE
PR (%) (Pa-s)
EHEH 1 3 70 44
Le# il 9 50 42
BEH 1 80 6 7
(EH#l1 4)

1 3 & FRCE L EER L, 7 LB{EREIENT2H, TO%
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50°CT3 H%E L-, BLEDL— MRE{»H2 (1./38) ST~V
ﬁﬁﬁ%ﬂ%&%\%é@%—%7§7%mw1%%$%&ﬁ&ot(ME%
f:23C, 200mm,/min), BRE2KL 0iZ;R L7z,

(fe#fi10)
HEs ] 9 & R L & ER U, 7272 LEMEEB AT MR 1 4 LRI L.

ERH 1 4 L AR EIERREIT 2o, MRERL0IDRLIG

#10
RIS AT8H (E) 2AWBEEOE L 05 RE%E
M50 M100 Tma x o
(MP a) (MPa) (MPa) Eb (%)
E#ipl 14| 0. 017 { 0. 031 0. 108 280
(g9 | 0. 038 0. 071 0. 103 150

BROAFEM T D EHf

(BB 1 0)

BREB IOEBBREAEN10LOEAS T LTI AL, CuBr (28.
Og\O.195mol)%&ﬁﬁ\&E§%W%%§E@Lto?fF:%U
A (559mL) Mz, FANVARRFT70CTL 5oLz, ZhiZT 7

UWMT?w(l.OOkg)\Z\5—9?D%7V8V@9m?w(117

g‘o.325mol)‘NV&}?wym%vyku7iy(1.70mL‘
1.41g\8.14mm01)(:nu%%97iy&i¢)%mz\ﬁm%

%%Lto70%?M%%#L&ﬁ6\77UwM7?W(4-OOkg)%l
75%#HT@%%K%TLKO779»@7%»@%T@$K%97iy(8.
06g. 40. 7mmo 1) ZBMLZ, RIGHHBELY 3705
17kg.7. 10mol) |
7mmo |) ZMZ, gl&x

50mL., 7.
Bz, 7T—-FrFxvxv (1.
rUFIv (20.

57L., 1.

4mL, 16. 9g., 97.
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7 0°CT 2 2 053 MESEH L7,

&mﬁé%%ﬂéﬁyfﬁﬁL\%ﬁ7wifﬁ§A%ﬁLt&‘ﬁ%%%ﬁ
E%%Té:&mi07w7:wgkﬁiéw(E%¢[24])%%koﬁé
th [24] OBTEHHFREIZ21300, FFENMTL. 3THLT,

BB 2 LEATTAT I AT, BAfk [24] (0. 73kg) « BB
By UTL (25g) . N, N=VAFALE@MT IF (0. 7L) 2,
EREHT 7 0°CT1 2 MEMAEE Lz, MABET TN, N—VAFLER
73 RERELEHZ. MU THERLE, M VEAEREERES (KB
FOARIRREERD Y 7 LEEETAIFT IS LTRB L, HBOERSE
BEBETIZLICEVEAK [25] 267

BREHLLEYS A2, BAE [25] (0. 73kg) . EERET I
(150¢g. BffLM, ¥a—U—FK700PEL) . ATy (4. OL) %
HAZ, EESRRT 10 0°CT 5 RERIMBERR L7z, EERET VI Z2IEBIC L VIR
£ L%, AEO M EREEETIZLICLVERE [26] 2R/

| LERGASBCESE [26] (390g) . YARFVAFAEFRY
Sy (36. OmL., 0. 292mo 1) , ANV FE®AFNV (7. 10mL,
0. 065mol) . PrUrofiagm1, 1, 3, 3—7F7AFH—1, 3
—Ur=AvY R UBEERLRAR, 2Rl BEMEOERARIT, HaR
DTN = VERR LTEAMLTL 0 24Ee L, RIGRAWE100CT4
00 SMEL 7=, BAMOEESEREBETLZLICEY, VI VERRES
s (EAtk [27] ) 2Bk, BohirEAKOKFHSFREIIGP CHE (K
PRFLUHE) 2LV 246000, HFREHMITL. 5Thork, BEH]
SNFUE D ICEASKhEEHO VY AEORE'H NMRAFIZE Y RDEL
A, 3. OITHoT,

(BE&EF1 1)

| LItERISASRCMER 1 0 TaAbLhEAK [26] (300g) \ VX
hES AFLE FrY Sy (18, OmL, 0. 146mol) , AV HEMA
FA (4. 97mL. 0. 045mo 1) , BXvofigE&N» 1, 1, 3, 3—
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SRS AFL—1, 3—VE=AVvBRRYUEEELRAL, 2L, Bl
ﬁwﬁﬁﬁﬁ\Eé¢@7wvzwgtﬁbf%wmvlo”%ﬁkbtoEm
BAME100CT250NMALYE, BAVOERSZHEEET S LICE
D, LU AEREEAE (EAK [28]) 2@k, BbhEGEOEFHIS
FEIGPCHE (BYVRFLUHAE) 2kY246000, HFESMLL.
5Chot, BEAKINFUZYVICHEAShEZEYOV Y VENKZ'H NM
RSV VsRDELZA, 1. 2@THo T

(EHBl15)

mEs1 0 CHBLNEEAE (27] 100MIC, ¥/ —VERLLEREL
T(CHQ3SiOCJh€1%@éL\?bﬁ#ﬁékaﬁSn@ﬁ(Vi
7%»%)&37UW7iV(ﬁém3:1)4%%%wﬁﬁ@ébk%\ﬁﬁ
M@L\2mmE®VwFﬁ@m%%¢§Lto@m%&m%mﬁza\%@%
50°CT3 H&E L, BLEoy— MRERS»S2 (1./3) BRI~V
%ﬁﬁ%ﬂ%ﬁ%\%&@%~%¢37%%wfaﬁﬁﬁ%ﬁtot(Mﬁ%
f:23C, 200mm,/min), HREXKL LIIRLI

(EHEfl1 6)
%mMISTkaV§/~W€ﬁmé%(CHﬂSSiOCJhlﬁwﬁb
DKMeSSiO[CHZCHK&h)O]7SiMe31%%mwkUﬂﬁ¥ww
15 L ARBICELDE ERL, ABCERRETR2o 7, MRERL LITTL
720

(EHF1 7)

Bl 1 5 THWEYS ) —LERILAEW (CH,) ,Si0CH; 1HORD
DKC”H”OSins%%Ptu%H%mﬂlSKE%K@k%%Wﬂb\
FAEICBIBERBR TR 2T, BRER1 1LIIRLI

(EHpHI1 8)



10

WO 00/20498 PCT/JP99/05557

127
EHH 1 5 TRAVWEY S ) —VEFILEW (CH;) ;Si OCH; 1HoRD
DIZC,H,0S i Me , 1 W& AV =LISMIEREH 1 5 & FFRICE LM EFRL,
R B ERREZITR o1z, RER1 1LITRLI

(ke#pll1 1)
1 5 TAWEY S ) —AEBLAWMEBTML R P> UAMIEES 1 5

LRI B ERL L, RBRCSIERRET R o7z, MRERL LIIRLE,

(sl 2)
BEE 1 1 TELNZEAE (28] ZAVZUIMILES 1 1 & FKICEL

WEERL, RBCSIERBETRo 7, MRZE]L 1LIIRLE,
RE. MhOEEE ., LEfl & bEtpoRERELZEMIZIVBRL, ~k
Sx AL BREY ) AL, FRER1 LCHREL
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£11H,

BBy 7T : _=2ERL « O > A > X o NXe0EHY

PEZE £ R F W RENE
E—DAFRATH BRI LIROME LY 220 T, REEL I NVE
RETAHCS VREAREELRS & THEHREOREE BB v b
WH) BIERTLZENTE D,
BE-OARETH S RCERRY I DROMR LY 20T, RBEL I VE
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T C AR EA AR b T B BT R RN 2 5 L0,
BB <enk (RES v7) EERL, BNEEMA, EELn~O
Lk R ORI R ERICT DS L BTE B,

5= A5 T B B L AR RO 0 25 DT, RRIEREE
B LR EA ORI O, TR BRID ) REL, £
(L E~DT A% FEMOREERSICTS LR TES,

500 A5 T T B EE LRI RO E D 2 50T, BATESS L
LA M R TS AR E (LIS & B (R D MEA TE B & L b, LM
BB L. R AR £ 5 BRBENL B Z LB TE S,

5 E ORI T A BRI BB O E 0 20T, ERETHY 7
R FANERES . REOSESERORL, EEVa TR, BROTEK
MR ET DRSS Z LATE B,
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i Sk o # [H

1. LUTD27;
(A1)~%ﬁ(1)?ﬁéhé%ﬁﬁvvw%%ﬁwa¢&<&%1@ﬁ#5
C=VRERE.

—[si (RY ,_, (Y),0],—Si (R?) 4, (Y), (1)

. R'BIUVR2E, A—#HLIZRR> T, REK1~200T VFIVE,
ﬁ§&6~20®79~w§\ﬁ$ﬁ7~20®79w%w£\itm(R')3
SiO—TEEND N AAY ) vaxrEEFT (R, R7 BRFHL~2
0D 1D RAL KEEZFT, BHEOR BRA—TH> TH LI XiERZ- T
<t kW) . R'EZIFIR2BZEFNFN2EULFET D L&, ZNHIER—TH
STHEL, BROTWTH &V, YHKBEEZIIMASFEEZ RS, Y2
QEUEEETRZEE, FROEA—TH-oTH L, BRoTWTHHN, a
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