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., BEERFSAREAAEHEE.

AMESHP e TAR GRSV REENDFIOAEL &, PRl
HBRPRTREES, REATAREAE. ZLFBFRARLNH
— SRR ERTE. ATAH S ROREMRGERTARLEH
RELW. ABTROIETLLSLEH.

AEXPHEIKESHGEHS T EELRABTH 10°-2x10°, Kk
A 10°-10°, #—F kA 2x10°-10°, HFLEH 4x10°-5x10°gmol ?,
Bl T NBREXIHIF AP AT E, AIRKRSEE# AL,

et EAmSH, EEAGEHIRLERANITHEHN 0.00001-10,
Bt—F /A 0.001-5, FH KRR 0.001-3, mAkHD 0.001-2 89 &
=8 5H.

et B oY, FREXEHGEHZN 0.00001-5 Y EFTH
¥, #k—F4EHh 0.00001-3, ®AEZKA 0.00001-2 5 EZF 2%

IAREEANGEFTIIEEN 50:50-9995:5, kK& A 6:4- 999:1,
#t—F kA 70:30-999:1.

ok, iy TFEIHEEMERIBAHHL. #
ETR4AH 1-60 ARTF, Hikh 1-30 ARF. HpHKddh 1-20 MR
F, XERFHAC 0. SH N HERARAENBE, HBRATAH
—AREARRTHE /A A ERTFHEAGE, EPHERTHR
B0 S.NXCOXH, & COERATHAELSA 1-40 MR T,
#-FHkAH 2-30 ART, HHARHA 20 MRT.

ARABIHAANERIBARAELGH IR ERS TTAE
2F X 14 la £,

-X,-R),~(X,) ~R,~E 4k 1)

-X,-R) - (X)) ,~R,~F 4 (1a)
AP X ALSABLAARE, X, P X, 50855 -0-, -5, -NR,~,
-c(0)-0-, -0-C(0)-, -0-C(0)-0-, -S0,-0-, -0-S0,-, —-0-S0,~0-,
-NR,—-C (0) -, —C(0)-NR,—, —NR,—C(0)-0-, 0-C(0)-NR,~, -NR,~C(0) -NR,-,
~NR,~S0,~, -S0,-NR,~, -NR,~S0,-0-, 0-S0,-NR,~3 —-NR,~SO,~NR,-,
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AR S GBI H _HHrE,

EHhRE—HEAEYT,

FHRRE—NhEEST,

R, & a3 3H H C-C,HRE, C& C#MFRRE. C-& C, 893
RAWAR A, XA, FRRI-FXE-2-TE,

R,5BimihAs C-C,MERAE C-&CHEFRE. C-C,
MEFRECC,0EFRE.

rAoOHR1, sHOHK1L, eFrAHO0, MsHO,

xHOXR1, yAHAORL, WExHO0, MyHO,

ELFTXPRARKZA 1-6 AERT, HAKESD 1-4 KR
F., —RpFHPE. LA, E-RF-mE. THR XA CERF
A, EEFLbHRBEA RAAAFRCE, RELTIXFHRREATER
HARCATR, EHRBGTHRFIET, R, HX C-C, o5k =4
HREEAABEE KAESH 1-30 A%RT, A —-FLEA 2-20 4,
BHEA 3-20 A, mERNLRA 3-18 AEBRT, HBEERKBIBRAX
ik C-C, ¥k, C—C, RAEH=0 —AKERBRK. HRELT
A2 BF-0-. -SFo-NR~— K&K % REF, £ F R HKEHHKCC,
85k

ZHHATAR C-Cymr KA C,C, W EIE, HEHATUR
HANRFAL Y. —HHATAHAEFE FTE. 1,2-% 1,3-%A
A, 1,2-. 1,3-% L4-FTA, EXE. ETE EFE. 2HoK
£ Ftwki B+xREREFAKL
—HhHATERALERE, EAAFTA 2-12 A~ KEH 2-6
#—Fwih -4 AEAREREER, FAEBRLFLSA 2-4
DB 2K 3ABERT. HANKENEZTA 2-6 ARAERES
%%iwﬁbiﬁﬁiwﬂﬁi
—HHEETARL CC,— HK#kH CC-, REEH C-& CHE
gk, wEHEAL EFCE ERFEIERTRE.

ZHHEETR CC,r kA C-Com, H—F A C-R C-
wik- c-C,- B R, Bh#&HD C-K C~HRkE- C-C,-EREk, —
i F AR EECH, KT E-CH,~, £F n¥ 1-4. HAKL
& -3 T I -CH,-.
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“HHEETAL CCy, HEH CCo, H—FHEH C-K G-
MR E-(CC, B A), -, ZR&AD-(C-C, ¥EBRL), —%
BF A - (CH, ), R (CH, ), HF n b 1-4. #3442
892 — CH,~3F &5 -CH,~.

—HHATAR C-C HEFE, KA C-C,MEFE, HlwX
ER LA EFE S

SHARAETR CC, M F BB A, itk C-C,¥FEIA, H
— S A EFE-CH,—, APEFEAATERAPRAGEEE, n
H1-4. PIFHAEFEAART LA,

—HEATRARFR-(CH,D), E¥Frirzr, st—FRiaH
%, nAh 1-4. HFAEZFFEM X (CHCH,) ,~.

HHEREE, RAEESH1-124. #H—FRELSH 1-6 AERT.
Bk HFAETE. B4, 1,2-R 1,3-ER/E 1,2, 1,3-
o 1, 4-BTH. HAEFh, RAERABEE ®mHESRFRE, R
WA 2 F R,

EfEeEaFTEY, HEATAEASTA b

~C(0) -0-R’-0-C(0) - (R”) - (1b)
L RH C,-C, ik C-C, H—FH#EH C-C, HEMRE, EX
A TXAXKRIAH 264 E—FRAEFH 24 MAREBLES/
JEAAEEEAEAHOERRAERE, ROVARE. C-C, HERA.
PEEREFE,

PhRSFHREARKEKEBA 300-700nm. KRAKKEHA
400-780nm %9 %5-F .

EhSTHAEDREKXKEBA 380-780m. XKAKKERA
400-800nm 894 F. LHAEAEERS FHRAT TS H% 0.1-1.0, 4Kk
4 0.3-1.0, #t—F kA 0.5-1.0, mHKL&EH 0.7-1.0.

AR RN L, IAFEREASHOEMESRBE _HEAFR
EEBTERBORAN, ZAERLETAARERAARS IO
BoBHY. EARBARAEYTAEAGENTRELMBHAR K
HE RN,

B FEAR (B) HEALECAKRN Mo, EERRXEHRTH
MEFTHECHECENAY, REENALL, FRHERBORKES
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EyFXlat, HMBEARKERD -G A, ALAHZASTHR,
I6. wBHaE oW, FAE. EA9. FEE. v B %
sk 5. BRE. RERFEKLHEH.

EHFX la ¥, FBEERE—FHARGEYIER. B iL%
—®. ZHEsEs-HEH.

Bk B TR RRIRARN A Z#F g E F. Cl. Br. I,
~CN, -NO,. CC,#kE. C,-C, ¥Rk, CC,HFR. C-C, 8%
A, CC,HHERA CC, ,MFRE. C-C, ¥HEFRE. C-C,H
mAL. C,-C,HaRKAR. CC,HFRE. CC,HEFAL. CC,
BIFEAREL,. CC,MFRELE. CC,8RFRAL. C-C,8¥k
Bk, CC, RE#RR. C,C,HFRAE C-C, HRFHAE. CC,
ik, C-C,HFmiak. C-C, 8fFRmit. C-C, ok
£ -S0-%-50,. C,~C,, ¥ FHA-50-K-S0,. C,—C,, #95 £ -50-K-50,.
C—C,, 8 22 F £-S0-K-S0,. C,-C,, 9IRS E-50-K-50,. C;~C,s ¥
54 -S0-%K-S0,. C,—C,, 1% FHA-S0-%-50,. FA 2-30 AERT
i REF P A 2-20 AR T O RALIEFTRNAH.

SRie kA b AR (RAR) & TRARMBRARY, e 8 E F.
C1 & Br. —CN. -NO,. C,~C,#9%%. C,-C, 895RkEk. C,—C, 95K,
C,—C, IR AR, CC, ¥FRA. C,C, RFRE. C-C, MK
gk, C-C, WHRREALE. CC, HFAEMBK., RERKETUAR
AENRTAEY LN, LETRAHKEFEF X Cl FRRH.

BALsHFA P Cl. Br. WA, 2%, AmXk TA TE VT
ai. 2L, AEE. TARE. TRA. 7E&. AR, FTEX
LE-S0-. PAKRTE-SO-. ¥$4&, FE TETERE —FEX,
WEAEA, —PAFE SERA SREA FAAFEL -—TFRE
¥4, FERAFE —FREATA.

BRAENHE ZLEY, FEIERETAARNTEREERAAATER
8, HEEAPBKGAFRA.

HESFR laFHEARATHSFXS—HAH,
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£, R, A C-C, to5 k. RAMBKNIM C-C, WREMRRNE
ARFR, R M Ry B AMKIA H C-Cypoiitih. RAHBAHIA

10 C,~C,WRENRAGEALFE, R, H HR C-Cy 83E, T
52 Kok BUAR 85 R &L F. CL. Br. I. —=CN. -N0,. C,—C ¥t &., C,-C,,
Wik, C-C,WFk. CC,0%&FE, CC,HHRERE. CC
WERLE. CC, WEFRE CC,MREAE. C,C, MK, C,—C,
MERA. CC,HRFRE. CC, HIRRERAL, C-C, HFTHA

15 £, C-C, 9% FRAL CC, ¥kt C-C, FRRAE. CC,
MERE. C-C, 8 RFRt. CC, e RRERAE. C-C, 9T HA
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Wik, SRR SR C-C, MR AR EELTFE. #F AR
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BEFRK, %Eiﬁ.?%%i,L%%E‘ﬁ£%£~T£%£\
AETEA. CEYE REFEMFEFE

R,, Ki&H C—C, 5%, #—FHhikH C-C, xk, RREA
C,—C, 8.

EAGEETUMEMEA WK EFE, #ld HCL. HBr. H,S50,.
BE. wlEh. AARAKLE. A% XTEK. SARRARETE. %
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C,-C,, #¥esk. C,C, WAL, CC, WFRE. CC,; HEFAR
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ABJEF G SR A 2-20 ABUR T 950 R A AR 8.

g kA AR (RAR) &TZMRAY, Fle# F. CL
Br. I. —CN. -NO,. C,—C,, ¥9%%. C,—C, ¥R, C,—C #8FE. C-C,,
ki CC,MIRE. CC,EFRE. CC, MR AL,
C,~C,, BB, C—Cp, 09 F RAFTRA. REBRARETER EEY
KEHHSL609, LTAZEAFEF R CL AR,

B RMHTA P Cl. Br. P&, 2k AKX TE CTA VT
i, LAE. ARE. TAE. TEA TaE RE FEK
LA-So-. FEKTE-S0,-. KA. Fh TFTEIER —FEEA T
Axk —PRAFA KFA —REA FTREXE STAER
B, OFRAFEA, —FALATE

RAEGKD2AHEY, HIZRETHARGTREAENE R
8. BEEXPRKGETHR.

Bl e — A 2R B2 AR F (4, 51k Jf (2, 1-a) J¢ il %R -
11-FHEF M.

B AN (B) wey £ 04, 515k [2, l-al F3I%k-11-REHK
A —HAR, F TR AL TX 1L 1,
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RERTASEN LR ERRZESH SRBCERMHERL, FH
2 ABBAN, XZHEF Cl&Br. I. -ON. -NO,. C,—C,; 815X, C;C,,
k. C-C, ¥R, CC. o9 %FE, CC,HRRERE. CCy,
WERE. CC, M &Ik, CCWRAE. C,C, 3R AE. C,—Cyy
WERA. C-C,HEFRE. CC, HFRERAL. CC,HFHA
£, CC,RFREL. C-C, AL CC, B, C,—Cy,
wEmik. C-C, 9k RaL. C-C,RRARAL. C-C, HFHHE
% C-C, e FmAak. C—C,MHE-50-%-80,. C,~C,, e BT AR -S0-
#-50,. C,—C,, #9FE£-50-%-50,. C,~Cy; &% % B -S0-%-S0,. C,—Cy,
i 32 g -S0-K,-S0,. Co—C,s ¥ F A -S0-K-50,. C;-C,, B9%F
Bk -S0-%-S0,. A 2-30 ARRF O REFFA 2-20 PRRT
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Jo#k F. Cl. Br. I. -CN. —NO,. C,—C,, #%t&. C,~C, #9%RE. C;-Cy,
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A —WAFE SEE SRKEA TRAEXA -FREX
A, PALEFE —FHREFTE

ik 1 AK 2 AREMABEETBES BB RLARZRERK. XE
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Ak EaFEF, —HEALARETYTX LIbH e,
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R ERTEAHNGEER B oy ik, REEATEY—HE
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AEATHRAGRELIRZEGHARE, BE—FHATHFELEFRAT.

B R, TRAREHREIAFEARLSHETHRREN T, kA
H M, RS AEESBES 0-200C. 4£ikH 20-150C F AA.
ELFEMNBLETIHAHE, St ridis s, &3
AT A AT Sb A0, R AR TR

HEGAZRAARTRERBRAMEZ R, FEXIKFARAALE
MHEELT. RRELE - EREASLAYF —FHERAATERY,
o it BALH-CHOH-A A #ALA R, BB LABREIFRREL
ARy, BEAAELYFRERER, HEAXKEBLAERE
ZEARATHEL LTUAREEIBEEIEIRARRE (Sl TRE
EAZEAZAAEN —RLKRIATEAETR) . EFTHRAAAR
ERHEA, wRALS. REKAH. —8B. K. —EABRAEBA
—RARSGHATENMERE., SFANERAENGREBETEARE Y X
2 ¥itfreg, IREATHEZOEKE. HETUAIREHHGE
F AR o & LI AR N K PN
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AEE AL ERGBRKEKEVHELSES.
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IHhMEAOpBRYTRAREN AL HEALLE, FRAN
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’ ? 1 -

20
%4k B AN, R, Ao R EEASH 2-8 A4 H—FHREA 24
ABRF., AR EN, R, REAHSH 2-8 A RH—FREH 2-6
A BREEBEA 2-4AERRT.
ARG LA FTEP, SETEANLSHTES T XXV &
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Rz Roy \N * ” N A/
X
Ros  (XXXV), (XXXV),

£ Ry Ry Rype Rog# Rys & BB Z A H. CL. C,—Co#3EE. C-Cyy

5 %%igw X£~ %gs Cl—Clz %%gxgi Cl—Clzéﬁﬁag%£7 Alﬂi‘j—

BAF X XXXLV, A, s B4 -FX XXX1Va. R, 4E&E4 H
EHEGEAFTEP, EHA A, TRAESR
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—C—N— [CH;"CH==CH,], —ﬁ-—n—-{cn,-—cni—on], -—ﬁ—o-—-cuz—-—-c‘m-——cu,ou

8] , 0 o] CH,OH
r ]
CH, CH,OH
—-ﬁ—'o—CH:—"(i.‘—'Cﬂzol{ —-ﬁ—-o-cnz—"(l:——CH,OH
o] CH,OH o CH,OH
1
0 CH,

0
I i

w0 —0——CH; CI:H-"'CHIO“'C—CH=CH, _C_‘O""CI‘I?"’(':H—"""C'.(‘l,O“’C"“‘C!-T'--Cl-!2

(o] C%O'ﬁ_CH'—_-CHz Q Cﬂzo-ﬁ—?=CHz
o] o] CH]
' ’
CH
3 Q CH, O CH3
| R
—c-—o—cn;——-cl:--—cnzo—c—cn--cu2 G—o—ew¢ CH,0=—C—C=CH,
0 Ch,0= f—CH=CH, 0 CR0 =G —C=CH,
0 o} CH3
' ’
CH
3
|

0 [o]
1 i

CH_0-C—CH=CH, CH,0—C-—C=CH,

O CH,
i
“—C—O—CH;—T——C}izO"'C-CH=CHz —'ﬁ'—O—CHz‘—'(':—"—CH,O"C—'C-_-CH,
o cn,o—ﬁﬂ-cu=cn, 0 CHzo-ﬁ—tljZCH:
o O CH,

2F XA XXX111 # XXX1lla 9 4LA- 64 — e h ) 4 T 7 — At
A4 (Ph 75 K):
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YA R A 6 EARAA T, TAAToLEH:

SO 3

-C(O)

4
B W T M B BE R T A B, Pl 55 M e LK b 3
FERE, REAAMAXKIETHARACETERGRE, FEAEFH
AHMBEGENT. GAEBTHRALT: HRIAGRAERGHREH L
T %, 4w HCl ek E, JHKEY, BRETAHLERTE,
B ATHRE. BERIAETHE -F oA, AREAANE
LAFRBHER, ARE, AdRKEAGEAARKEFH K.
AMEGBREATAREAMBEN — RGBS ERBRARE K
K, HEAEERN, WwEAKEPRT. TARKERREHAZAREE,
e BB EABE, KAERREARIENFLTEH AR
iR B A M T AR e — KK -3, 4, P-ZRKRE 3,4 =&
LEORARAREGA RAEZEMN L LHRATHT, HPo Xk
3.4, 3-Z R BTl BAE Zh. Org. Khim 2(7), 1288 (1966) T A
Wik kmn., TUH GG EN[4,5)% 45 (2, 1-alFH%R-11-
M- 2R, ABATHFE pAKFTEREEE LTHHELE
i AT —F S, AR RAFAEH RBLE .
(II)

A0

{)

55



10

15

20

25

------

FAC A 5T VAT B 6 ve B - JF [4, 5ok 5F (2, 1-al 7+ %o -
11-F-EREBRE (TERBS EX —BAXMHFTEFE) 5-Hak
BEEFEASKR, KAEMTEN, wAARRRY. THETEFLE
R KA ERSHEAKKT, 369K 8 R KT R
Tifid & AR ATHE —F 4k, Bl TR &G EHRRER.

#eh =R RS HTF, TAHET LGS

Ph fo)
P 0OCH==CHy
CHy
on ::Q'Wé-wcm
Ph G
BOCH=CHy

AL A T v A B g we R R R R [4, 51k [2, 1-al JF vl R -
11-FM = FAE OH-#T4% b5 MR AR R FRTER, REEE
M L FEPHT. e TRESRAE, BASREHBARKIL
FAkt, REAEFIHOREY. wRFLNE, THHRTF SR
FRKAPERE KETH% SR E TR

HEGEFEE oA TH AT wE (KAte) 5w
EE-F A4, 5]%k 42, 1-al F9%-11-B-RBEBK (TALA B
MBS EAKAALEH) RAEHTEKA KEEEN I LARL
b AT, O 4 B E 69 VAR R W BT 3% R 69 34 AR AL

HEAEBAHBRASHOF BT TAEEREN TR, B
REFERPAFBASFEMNZIANLLIRLS. SEAEXLAGHA
B, Al E A

EAOUEREMNARFREEN PR THEER, XL2FHTAR
B R, LTAEREVEHNENGREGSH. FHTH K BE (T
B, LK, AF. THR), LoBETE-S-2L 58, 8 (T8,
whekw, —oBE, LoBoVR L E_L&, Lo _L#,
Lo PE) . BAE (—RFR. &4, 1,2-=R/ThH. L, L1~
Z4 . 1,1,2,2-98Ck) . EREFAR (THRLEN. SR
. XVBCE. >-FTRAALALHES. v-TABK. d-KAM. #
KAEE) . BRSEEAARE. NN-—FAFEE. NN-ZLEATHR
ﬁ.&mLWiaﬁﬁ.wWiﬁ.%W%ﬁ&i&ﬁuv4Tﬂ&&‘
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e -CABE. N-FARSEE. N-LEBE®ERA. N-FATARK,
ER(—FAEMR) . AR(_FER, —ZEA, ZZFEA. WE
PEM) . BB (N-FhER. N-FEIR) . BHEPFARE L
mE. KE. OB, XOR. PAROR., AX#ABRKHE (KX,
A-—RE. 1,2,4-Z8%. AR FE —9X)AK(LE. A
B, R, RACK) . BE (AP, YEAFTHR) .

A8 1,2, 3, 4-va kX% 5[4, 5]k [2, 1-a]l FBI%R-11-8R A
HATA AR FALR G —mhey RS, ERXRKMEE
370nm A4, £ TRIK. 28R EAKNE T EIK S 350nm £ 4
ﬁﬁﬁﬁf@ﬁﬂ%qﬂiﬂﬁ%4an@%,&miimﬁﬁﬁi
/B, Sk TAN, BTXEbsWASH THEISLR
TRAGEHLBRAEE, BRTAELAERS A, BXERHT
DANRERGEEHN, ATARRAGXAEANBERTBETF,
BFEMAABE B AELMF T BN 55 8y 6h RSN H AT
BE, MNATRAEGXRAARYRLEAN., AEHRE. REHE
BakEeNEyER. EEH. AERENGHA. AFKREKE
RegHE. RAELLASREALTHOHA ATFLERABRGESH
BAREAGPRHEEFWAE. H, FARLEBORETAELEAN
A EEMAMEALEARKGRIE., A TEHEAECRIRASLT
AR ERBREECARBAEINFTNEARE. AIACHNLRK
BAAHEEALEE (HrARGE#H) LEATHRYG., AXAHAS
TR TlE. AERFHEE.

AXRHAS B TASHBXER, IREATERLARE:

BAH (L) GESHTRAREARS RBELEK, KX TR
A LAFTRABERY. HANAmBENEER (A) HRED.

FHERREEETIAMETEAY (B) B2

AEXPURBELHTUELCHESHRS, FARXRE-FTHEN
EhFEY-HESH, AT A QFXABERSBEFTHREG YA
(b)AB 5 FH4LR (A) SREY.

st FEAALSW, HS OO FHRTAA 0.1-99.9 HEEHE
S¥, ikH 1.0-50 HETHEIR., BEIERETEEAR (L)
HELHT IAPERALEREANE, LRETRASESREGWER
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aF ol

ROMTARERFAREY, RERYARRRENGREY, RE
HELSHEHEN (A) HABRRSWHRSAARGHGLE. RE
MTALHEY. LEH. RERSY. BHARGUEALAREH.

EAHTALFERS. FERHXARY, RERAEANG. R
SMTAAEGH LR BRESY, wERK. REE. KBEE R&
- TR, ROSES. EAK. BN BSRE. BRRKROFERLT
ﬁﬁ.b%ﬁ.aﬁﬁ‘%aﬁ‘;iaﬁ,Lﬁ.ﬁﬁ&‘?£ﬁ
. ARRATAABROEAPRE. £LH. AXTH. TEX
LY. RLESBRA LB, LiERACE. A, LHE
HERASNGESY. RLARA LS PBRE. K8 RN R¥.
REARMARGR. FRFALSFR. ARERDIEHOITEHS.

E RS TR MRS BT A RRARS. ReRRE. L
KRB, wAFRP/ATAARROS. F/RIALER/EAEL
Lok, SRS/ TEAKASERE. T oK. FR-AF/L
SToHEESH. RAENEHBOERY. ZERGHTARX
KmAARERE RABEESHOER/ REIBFTARINER
.

HERAAH TR LetRe s k78, PRREAHERR
A REBREEN. EHAERFEAD. AERPIAREHHAS
BT Al B bk, WRERRBEN, AREEE () SRS,
hABIESTFETHERAY, TERTTREANRSHT.

M$i%ﬂfﬁ%ﬁﬁ%ﬁ,%#ﬁ(A)%%%%ﬁuﬁﬁﬁﬁ
&%iﬁii,ﬁifﬁmﬁiwiﬁ%%ﬁ%,%iﬁﬁaﬁu%
BB E e IR EH.

ﬁfﬁ*ﬁ,%ﬁﬂﬂﬂi%ﬁﬂunﬁﬁé%ﬁﬁi;%#ﬁ,
TOLR AR . BB bR LR SR A 6 A4 6 SR

AR —FRAGTRFTEH—FHASH, EFOKE@@—FHEK
Bk A (b) AR B) M BE. METEAE W) HRGHAER
EHHaHTHP.

BEOETAAEAES WA 0.01-90wt%h. Ki&H 0.1-90wtk.
—FHhikH 1-50wtk.
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BAMERTACIEERABK. w EX#HE, RASHTARE
B CERSFTERNE, AAABEEFRASHWHRGAE
Z W o HHF.

AEPHURLALS M TALSARLECRSY, AREEERKE, Wb,
W EIERE. /AT, PR ARBBRERITH.
AEN. WEN. KEewH, BN, BHHN. KRAMN. AREIN. R
BB is ok B R B %, 2L (Hes8. 1. &K
Z) . ARAEERLENENLY. ShEERE. 2EEL 2P
XEhAE. HABERBE L. HA. 2EPFTFHREEORLN,
AR FESTHRLEHELE. 2H. BHEALE.

AL P EstY, GEAGREYERR (B) 9ALGHTAH K
AW .

At AZ Wit— S Hiked THFEH—FHAH =R, &5 BARM
F:(a) 5 FHEER (A) BRopvass, & 0)—-FHash, X7
G GDESMERE, AA 02 5EAR (A) BEMRESH, & (b3)
%%ﬁ(A),ﬁﬁﬂ(B)%R%%ﬁﬁ,ﬁl%,iﬁiﬁ%ﬁﬁ
(A) HESW—RAELE, FARIIFEFEHOREBERT.

AE—FEkAE, EALEAS B, HAE (L) HRGHFR
B3 AR (B) EEYTAAERKHHSRE.

AER@F— AL —Fask, k& ads @ REHAR D) X
BHHBEF AT ERRTERE, BEEA,

(1) =& Q) GRS,

ORLMAER, RV AHASHA AR Q). 4R B) WA
BRI, X

D BESHhRAY RTOREEARARSHNMHHSAG. THHEN.
R (A HESW, AEARSAEAY Q). FHE B HBER=F.

& A6 BAMH T B ANE A HH, wEE. BE. T
ﬁ‘ﬁﬂ,ﬁ\K%.*%ﬁ.%ﬁ~%ﬁi%%#$%¢é%ﬁm
M, ABRALERFFREEN Y ALY,

AEEERATAEEL, Ttk 0.1-1000pnm, 4EkH 0.5-500
pm, HAHKEA 1-1004 m.

AETHAR—ERASBERNGELERFRELR. BHGRERLE
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B, BENEARIBAELIEZRATR—8H. A%, HETEHRE ()
A BB HALTARARERPRE.

AEMATOAL LY FTEABRRSERXSBRSAGWF
5, CatiFikebh. BHAEE. RATESN., SABRRKRS
Wk, BANATIRGHBRAPERGALSHELRZTAN, K
LERTALEREASRALBHRES. REALGHAHN, LXK
At —F kg EaFTE.

BihAL Rt —FRAGERFTESN—FSARKPERGAS
W, L

(1) —#&ER (L) 9545, JEARAEEZMAGERER
HRAY,

(2) —#FRGERF, A VP2 ABH5HaE4R (M) . (B)
MEEHH, XEBEEERER, X5 TERGELAR (L)
GBS HBAER.

M A R TASHENABRERGEGERNPSHMN, KT8
AN ORIGREEN, BELERRETHEAGERE, LT
ERETABIRBENPRELOPNEAAL. ATH-FTABTE
S EEABE, TALEAEMAN. HEELWNENTOLER
),

HEAMGHESTRARTEAESHRESESE, REARASRS
A—RAEIA., SREFABLYN, IREATHE. wRAERARS
3%, TRASEFEAEHTA.

ERERNEG—ABAREG LR T, TAEATRSAEY,
AP RAHBEVA - ALOREE, IR BIABHRS. #
maﬁﬂﬁﬂﬁﬁ*,W%K%ﬁ%%%tﬁaﬁf?ii%@ﬁ.

AEPR-FRAGERF R -—FHTRAGASH, LT O,

A EEAB Q). A -ZHHALERLSNTRLSHERITARNY,
REAREEMANETEFPHSEEAR WOBEHRSY,

b) TEANEAXFARIARETATOEEAZE DBEHR
oY, A

OTRLMENK, RESHEY A TREAHEAXEIBHAER
miﬁ%%,W%%%ﬁ#i@m,i?%ﬁi&a&ﬁ%éﬁﬁw,
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REVEATEIRASHAIACSGYRRBERGETER, UK
AEEMANDTEZIANSHRERRER —F ARG FERAEL
ARIAITMRY.

WA, BASHTATHEEER (M) SREH. EHER
EfEgn, ASH PR AEN. HRAHEGLTETE, 0F
KW LT ELERN THEASH.

ARk ThFTEY, BESYRUATESOERS/ZERAHE
KA Fe kB . 43N -CH=CH, #=—C (CH,) =CH, ¥ T Rty A K sk &9, HAS
BT URRELSILRS.

TABRSG EhFREDERRBRE NP6, Hliefe EP-A-0 654
T11 FPrdesk ag. KAEGTEAESGERFRAEAIRAABRIATER
WM AR, 3. B3 TEK R RS A AR

TABESGALS WA ES THER EAFBE.

AEMt—-FHhAGERFERA—FHALH, KT ad: (@
H A, Rk EARRAGE Y —AREZ (b) A RE R KM
HeH i hABE, K44

(b1) 2B (A). B)R-E¥ Yo HegBE, AREES. HFT
Ab o5 #aR WBEHREY,

D/ IIHTFLTHEEB B HRES, X

b ELY, RATARSHEIAK, FREIKGTED, HEKL
AEEY—ATRAVABAEFEALFRERA, PRAFHEK
tH, FPAEASTEY, BEASAEES - ATARGHARRE
FHEARERETERA, AATEIRLAHER, ARMERGEBTHE
HTE iAW EERLCALREO LRI BARD.

AE P FRAHERFEL-FHERGEEHEL ARG Z LA
BB &5k, B EOEARBETHABRINAEARALTARSYN
mAMAEL (EAECETFRFRETEN) RABANE, &K
B ASH BB RE LR ABBHNAS.

A HBHOFIOEIB RS ZAIEANLRRTH.

LERMAHFS A EE MM, TS EATEAB LN LT A
WY .

AE A — Rk LG EL—FTAERARBHN TR, BD K
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ZAEREIARTRAE, RPN ERTRE—RBERKLYH KL
WMoY,

AERG — Rk LEFEARLPOMEHED EAM AN A
i,

Tl £ N RIEZKLNA.

N EZSXS V.V E-x Ak

] Al:l, 2,3, 4-va R A ¥ [4, 51k [2, 1-al %k -11-
M-T-%% (Al, o3 8—F#HiK)

REAARE. VYEAALAPHEABREEOALES TN 10g
(0.022mol) v E AR X - P A A= 3.35¢ (0.022mol) # 3,4-=K
RETE, AMMmA 100n]l 28%. ¥REHARLBERES MBI ERE
. LIHEEREHFLEARRE. EARTEARE(Q0C)T,
¥R RS YAE 12 1 H.

BEEewRxwLE, FAXATHLE RERAETHAL
AWEEF TR, RELEAZRAT TR A (60C) . 73 e £
# 81%.

LA A2:1,2,3, 4-w XX P[4, 519k [2, 1-al F¥i%R-11-
-7 (X 8) B8 & (A2, &iF 8-F#H&K)

QERAARE, VERARAFPHEABHEHNREES FA 5g
(0. 0088mol) 89 Al #t2-# 4= 30ml £ AX. REHER, HEFHLETH
THREBEENMAINAEGRIHY, RERHE 30 4. HEERGWE—
Fhe ATk, MANGARE, FRFRGHAIH. AFH
FEEHER. BRAEAREEN PRI ETHRARE, FHREH
SEEAT A, HEH 94%.

B) Hl&EaiLH ThFTAD

g4 Bl:1,2,3, 4-9 XK (4, 5]%k4H[2, 1-al5r%8l%-11-
B-T-% OA TR AH&E (Bl, &3 8-JHK)

¥ 4g A2 ERT 30ml RA®ET, REAERT, K44 305
BR. ERERAT, BEEERAZIE 5g ( Xk ¥) RPLEAFE
AHBEET lonl RARRHABRGERT. ¥ERBREMEZERT
B4 2 .

RELBRFERSET, KRB RERSPREMAISA 100g k
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F 100m] IMHCL 893840 F. 8 —HH & ikdh, £iLE (F L3R G3)
I HBBERZYHE, FHAFY. AIAAGHARREEHTIRT
HERR, BRERE—FAL, BREIAGHBLATEAAHKRE
(%4 86%) .

C) HE&EE L ERLEY

£k CL: ZAW-BRLAFTERGREH LY (C1)

FERAARE. VERANAPBIBHEOELEE S TN 3. 5
(0. 0073mol) # Z 9B % 30ml ¥ LK =L F 4 (Aldrich Special
Grade) . BRETER, £X4 10 94 A, ¥ 1.54g (0.0095mol. 1.3
RV NN-BE ke mA BB ARFOZETTAERY. REL
FTRTHASBRIE 4 Do, AFRRE RS BRERE

REZ =425 86 2-RLEAFTEAAHSE (2.8g. 0.022mol) AmA
HNERERAHY, EERTEHE 72 M. REANAARERSY TR
+, REMGERSLZH. %8 90CHC],/10MeOH 4F 4 ZBLA .

EH6] C2: &5 FX C2 A8 $FEAGHRSFE _FLs
M. STt BP 0 337 951 PAIHEMF EER, A4 LR KEHER
£ 4L EP-A 787 731 P& 5 kAT (AR H P AR R &) K] 12) -

(C2)

34 C3: 44 N, N°-= T3 & F 3 d = =

AERAENT, AKX 40 5471, # 1. 6g R T EH4mAZ 200n]
—WEA PR ( “DMF” ) & 4g gy M kAR RSw Y, FH
EARFRASBBIE 20 24, REAEKXKH 30 a4A, HFRXXKEEFH
FETH (4g) BERALY, FHABRENTR, (L AETERSEH
FHE—R. REWEERSHWEIABARFHKF, #FIERER
. FTRAL, BRCARPAEERSL RA—KTRAEN®
WiAa.
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D) HERAREY.

%74 D1:

f 10ml MR BB (A% EET) FmA 0.0142g W EAKREHE
(C2), HEMT 1.5nl K4 F. REH 1g £HF4K(BL) 5 5 949 2. 0ml
S 45 A% 0.005g E4 B8 E =5 TH (AIBN) —RmARKT, KT
BEFTH (AIBN) M4 LM, RERMRAEE 30 24, RERM
ERPHERAEL REBARRSWE 60CHAKEFRS, FER
BRabdusERGRE (1 I8) FIEREGRE. B —ZFGAT
Y (X2EHF) AFHFTHHFRLRE, BRSHAL. KFE 40%.
M =210°g/mol.

L4 D2:

% 10nl ¥R BB ( A& iAkid) PmA 0.6366g Bl. 0.3970g
FRAHEBRFEF 0.0142g C2. ¥EARRSHEMRT 3ol A& F,
A 0.0052g MAEZI A M EL & AIBN. AFRALHERTRE
30 54, BAERAMBA. HAERASHHE OCHREFRS,
UEEABELSRE (2 h) BERARE. AL @ THYHHFILE
BELHHBER R, Flit— ;70 BREERSHFL. WFE 255
M =2.510°g/mol.

% #%4) D3:

$# 0.74g B1.0.01C2. 0. 71g B - VA RHRE R 0. 029¢ AIBN
AMETF 1.8 EHAHBAMERLRERMAI B ARG 60THK
ok 8 IHZERNGEARY. HAKY., FATEGOEE. KE
A 80%.

%4 DA:¥ 5.5g iLEWEESW (ZESHHERESARA
k4 70 QPR AHBRTE/0 HRCEATERKKRE) ZHT 150nl
AR Y, FRSLERALENRESAHT. £ 1 PHA, K
B AT, 3 0.0imol (5.86g) 4 Bl #= 0. 00004mol (0. 0227g) #5% F
B B &R ESTAMAE 50nl £AKRR T HERYGREHRAZRE
WEkY. EESTHRE 4 IHE, FAERSHMET 60T, FK
B 12 b, ERERAAS, BEAARSHZARNEIARXREENT
B, EEETRIA, BRRTHRSGHA LS TR KREE, WA
BiAEeREBHEA LK
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LHH) D5:% 10ml WA BB (MEBRE&EL) PN 0.9735¢
49 4k B4k Bl, HERT 150l £4F. KREH 0.0025¢ FHh L4 C3
5 % sheg 2. oml §A5 AR 0. 006g £ & #6948 R =7 T i (AIBN) —=& M
ABHBP, EPBEFTH (AIBN) AH#IIAMN. RERAALE 20
G4, BRERBERPHERHOA. REHREREGWE 60CHARE
PERA FAREBSHOBEABRE (33 24) HFLERERE.
B AFAOATE (RAH) SR THRRE, HREMEL.
K& :33%. M=1.2 10°g/mol.

E) &AL ESGHAH

BRBHPAERTESOENT TRAHE DAL NG FXRAS W
mAMERTE, LEF-HR (v/w) BSHERETHERNRER
AZHAE, 2BELEA 0.01-30w/v%. AEHR A ARBHEAR A
AelBE A, BEERRLAMEEHEARL.

F) & A %5

P Fl:

# 8 Hitachi F-4500 % k4 kk st EHFARHEXT, AR
AEEREEAEH AL AATHE, BAAXARSGHEAFGAK
% hEREESICE TR, ARIAEN LR T NG BENA
FOEAHREERBR, FHIEANZHERT. FEHLERN
365nm, & E A 240nm/nin. FTFEHESWELK, HRFHLAH
AEHFTFELF.
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RSoHhRti (wth)

Lap] | L4 Ak re % kK X | %EArb. | (nm)
H A B4
(nm)
D1 Bl C2 543 2694 178
(99wt%) | (1wt%)
D2 Bl C2 mma b38 2947 173
(61wt%) | (1wt%) (38wt%)
D3 Bl C2 EGDM” 557 2240 192
(49wt%) | (1wt%) (50wt%)
D4 A2 =7 B 583 2390 218
(52wt%) | (0. 2wt%)

*ECDM: L — B P A A% E, nna: 7R &% T8
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