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EEHEERERE L ERABRENESAFEEREN 250 ERA =T MA 03 B&
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ZREP R S EERER RS SUR S, 0 DR R N R R A H
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(2).2,3-"HE-9,10- “ K EE
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FiE, TR, ABREGEEAL, BIHREEG 0S8R, WX 0%,
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H: 5.72%.

SHH= 2,3-ZFH-9,10-= (1-FE) B WEYWI3):

P 2 2670 2,3- = B B S R s R ST — AL B4 11 BB BT I
B S AR RS S AL,

MS(m/z): 459, TEESMT (CagHae): BIRE C: 94.12%, H: 5.88%; SLM{E C: 94.32%,
H: 5.69%.

SHEFIIN 2, 3-—FE-9,10-7 (2-FH-1-BE) B (UWEHY14):

Fi 2-F - 1-AREE A 2,3-— FE IR YR R L — P& 1-1 &R
HhlE, BI5GB,
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MS(m/z): 487, TCE 7 (CigHio): BB{E C: 93.83%, H: 6.17%; LJ{E C: 93.98%, |
H: 6.02%.

EHER 2,3-"HE-9,10-— (3.5-"XKE-FHE) B (LEPHI-S5):
(1) 2,3-"FBE.910-— (3.5-"@EHE) ¥

BREEERERL. HRARENESKEPEEN 250 EA=IFRPMAETE
S ZBEER (12 EF, 0.02 mol, 1.7 mol/L), FFUK-WERHAHE-20°, A 1,3,5-
ZEE (31557, 0.01mol) BT 25 BF ZBEOWK, FinseiEmEE 1 pr, B3 3,5-
THRFEREN B I 35-CREREN ZBER PN 23-“FEER.1 %,
0.005 mol) B 50 BHAFEREH, RRZE, FRER, AHJE, MA 100 BFUKK,
50 FFFHEER, 100 A ZBLEE, 7 Z=KE, BHERERT, BEK 2, 3-2“F£-9,10-
TA(PS-CRER) BB,

¥ LS RBENEZMIMARH B RER 100 ZFERFEMRT, A 30 ZFH UK
BEROA 3 ERAL TSR, M ER, FREEENE, BAZE 60 &, S8, KEEFH,
Fig, Arpcaagil, 88 1.7 nREEE 2, 3-2HF#-9,10-= (3°.5-2RFEE)
B, E 50%.

(2) EEAEE R ERARENRSRFEERN 250 A =3P MA 03 -
REBEBN 10 AL KEEKRR, MA—/MIBERTIRA, K 1.9 WREFT 25
BEFHTCK DU Uk A ROV 1B R R LA ZBUR T , WE B DL R R N AR R Y
PHEIRAE, WhnTEsE, B 2 /e, 1831EAR I T SR .

¥ 1.7 %2, 3-ZFH-9,10-= (3°.5-TIRFEH) B (2.5 mmol) M 0.1 R (ZHE
B SEALEET S0 BEATKIUERRM S, BN L5515 R R IR A0 U0 Z R
W, BSAP TR 5 et 40, A0 50 EF IR 25 BA 15%EHR,
HA ek R 2R Ekn, SRRy, FAARRESE, . HERIA 500 &
7w BRI — /N, A, ik, AOBREENRER B 1072, 3-ZF#-9,10-
Z(PS-IEE-ERE) B, XK 60%.

MS(m/z): 662. TCE T (CsHis): BIRAE C: 94.26%, H: 5.74%; LRU{E C: 94.48%,
H: 5.52%.

STHEIAS 2, 3-—HE.9,10-= (3°.5-7 (APEER) -FE) B (WEY1-6):

FIARR A 2, 3-Z R #-9,10-= (3 .5-TIRERE) BohBRMERRLRGI TP
EY 15 MERTTIERIE.

MS(m/z): 718 TCESMT (CssHas): BR{E C: 93.59%, H: 6.41%; SEH{E C: 93.46%,
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H: 6.54%.
SEREFL 2, 3- T EE9,10-= (305 (EFEE) -KE) B (WEWI-7):

FRR PR 2, 3- T8 H-9,10-— (3°.5-TIRER) B NRMGIFERHEHER L H
&Y -5 AT %R

MS(nvz): 718. JCE T (CsgHag): BBWRE C: 93.59%, H: 6.41%; LR E C: 93.37%,
H: 6.63%. ‘

SLHEGIN 2,3-ZHE9,10-Z (3°.5°-2 (HERE) -KHE) B (LEWI1-8):

FAST IR R 2, 3- T #£-9,10-= (3°.5-TREHE) BoviiaFRHE sl it
EY 15 MR ER%.

MS(m/z): 718. TTEHT (CseHas): FIR{E C: 93.59%, H: 6.41%; LWE C: 93.66%,
H: 6.34%.

LHEE R 2,3-"HE-9,10-= (3°.5-= (1-EBH) -FH) B (LEWI1-9):

B -SRI 2, 3- T 9,10-7 (3°.5-TIREE) B iR ER R T R
B 15 A RS,

MS(m/z): 862. T E 54T (CegHag): FRIR1E C: 94.66%, H: 5.34%; SEWE C: 94.56%,
H: 5.44%.

SHEF 2, 3-FE-9,10-7 (3°.5°-7 (2-FE) -EKE) B (LEWI-10):

Bl 2-8ARZER0 2, 3- T HEE.0,10-= (3°.5°-"IRFER) BUNERERHE A bl
A 1-5 K& BT iER& .

MS(m/z): 862 ToE T (Cestlag): EIRAH C: 94.66%, H: 5.34%; SLH;IME C: 94.48%,
H: 5.52%.

STHEF+— 2,3-"H#-9,10-= (3°.5°- = (2-FE-1-FEH)D ) B (AW -11):

FH 2-FEE-1-AREE R 2, 3- 2 E6-9,10- (3°.5°-TIREE) BOWRIFRHL LB
R EW 1S BIERTTiEHE.

MS(m/z): 918, TLEAMT (CroHse): FRIRAE C: 94.12%, H: 5.88%; LH{E C: 94.26%,
H: 5.74%.

LHF+H— 2,3-ZH%-9,10-= (3°.5-ZHER) & (LEWI-12):
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A 3.5-ZRIREM 2,3- " HEER ARG FERHELES — P EY -1 KMERTE
il

MS(m/z): 430, TG B HT(CoaH sF4): BILAE C: 78.14%, H: 4.19%; LH{E C: 78.32%,
H: 4.34%.

LR+ = 2,3-—F%-910-= (4-ZHRFE-EE) E (-13)

A 4-=H P E-REM 2,3- R EERE N REFEEE SRS — e -1 BERT
BHlE, BERARREGHEAL.

MS(m/z): 494 . TCF 247 ( CaoHzoFs ): EiE{E C: 72.87%, H: 4.05%; L H{E C: 73.05%,
H: 4.12%.

SHE I 1,4-ZFE-9,10-= (1-FBR) B (k& I1-2):

Al 1-RAREER 14-— P EER Y EHFRHE SRS —F S -1 & BT IEE %,
/o AR SN,

MS(m/z): 459 TEESMHT (CagHas): FIRE C: 94.12%, H: 5.88%; SEM{H C: 94.38%,
H: 5.62%.

LHF+E  1,4-"FE-9,10-= -FE-1-FBHE) B (WEY 1-4):

F 2- - 1-RAREER 14-C FEEERYERFERHE LS — e 11 AR
ERE, BERARRERBAL.

MS(mv/z): 487. TCESMT (CagHzo): FRAE C: 93.83%, H: 6.17%; LH(E C: 93.68%.
H: 6.32%.

SLHEF A 1,4,9,10-T0FEE (LAY 11-14):
1,4,9,10- P02 M M4 C#R (J. Org. Chem., 1965, 30, 198) A& Hlo

MS(m/z): 482. TEE ST (Casag): HIBME C: 94.61%, H: 5.39%; SLM{E C: 94.72%,
H: 5.28%.

LHF -+ 1,4-2%E9,10-= (1-ZFE) ¥ (WEWI-15):

FA -SSR 1,4- KRR R R R LS — AW 1 & ROT A&
BJS ARl it.

MS(mv/z): 582, TCTMHT (CueHo): EIRAE C: 94.85%, H: 5.15%; SLH{E C: 94.66%,
H: 5.34%.
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SR 1,4-T“FE010-— Q-FEL-EFE) B (Y -16):

R 2- B |- RIER 14-— R E R A EOR R S — L A -] (A B
RS, B R AL

MS(m/z): 610. TCEDHT (CagHig): BiL{E C: 94.43%, H: 5.57%; EHIE C: 94.59%,
H: 5.41%.

SEHEBEL 13- HE9,10-— (1-EE) ¥ (he¥ II-2):

P 1-AREERT 1,3-= F MR YR I8 B S — h L B4 -1 8 B iR %
B )5 FIRE IR 5,1 A

MS(m/z): 459. TTE T (CigHag): BB1E C: 94.12%, H: 5.88%; LM C: 94.25%,
H: 5.75%.

SEHEH = 1,3-"FE-9,10-— (2-HE-1-ZFE) B (LAY I-4):

H 2-FE-1-RAEMN 13- REERNERFEHE LS —FHaW 11 Ess
EHE, BERARREAELL.

MS(m/z): 487 . TCE 7 #7 (CagHio): BILMH C: 93.83%, H: 6.17%; SLHl{E C: 93.65%,
H: 6.35%.

BT — 1,2-—FE-910-= (1-FE) & (LA Iv-2):

A 1-RAREE R 1,2- PR RO RS FRHE ST — P e S 11 e AT A &
B/s R B Al

MS(m/z): 459 TEFRHT (CagHze): IR H C: 94.12%, H: 5.88%; SE#MI{E C: 94.18%,
H: 5.82%.

SR = 12-"FE-9,10-= Q-BH-1-FE) B (AW IV-4):

B 2-F - 1- AR 1,2-— R EER A FRHE ST — T &9 1-1 B
g, BEARREEEAK.

MS(m/z): 487 . TCEMHT (CsgHzo): FR{E C: 93.83%, H: 6.17%; SLHIME C: 93.59%,
H: 6.41%.

SHiG -+ = 1,234-F#-9,10-= (1-FH) B (L&Y VI-2):

il 1- SRR 1,2,3,4-V0 R EROD AR SCHEH — a9 -1 BE T IEH]
%, BJ5 AR R EAL.
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MS(m/z): 486. JTTE 4T (CagHig): TRE C: 93.83%, H: 6.17%; LHIHE C: 94.02%,
H: 5.98%.

SLHER =00 1,234-T0FE-910-— (2-FE-1-25) ® (& VI-4):

A 2- - 1-iRAERAD 1,2,3,4- 00 P 2 AR O R 0 JRORH 2 S M) — PP AL B 0 T-1 BB
FiE%, BiEAEREABAL.

MS(m/z): 515, JTCE DT (CaoHag): FRIRAE C: 93.39%, H: 6.61%; LH{E C: 93.56%.,
H: 6.44%.

SRS —+H 1,234-T0EXER (&% VII-16):
HHBSCAR (J. Org. Chem., 1998, 63, 8579) HikA& .

MS(m/z): 482. TLHR 4T (CagHag): EIRE C: 94.61%, H: 5.39%; LWH C: 94.54%,
H: 5.46%.

LR+ 1,2,56-0FE9,10-— (1-ZX) & (L& VIIL-2):

A 1-1RARZEA 1,2,5,6-T4 B BB MR ARG ORHE TS| — P S -1 B & AT
%, BJnARERA R,

MS(1v/z): 486. TCE T (CagHzo): FIL{E C: 93.83%, H: 6.17%; LWE C: 94.06%,
H: 5.94%.

SHF —+t 1,2,56-0FH-9,10-— Q-FR-1-ZTHE) B (&Y VII-4):

F 2-F - 1- AR 1,2,5,6- WU R BBV R BHE L G — P &P -1 &AL
FikhlE, BRERRREGEGL,

MS(m/z): 515, TCESHT (CaHsze): ER1E C: 93.39%, H: 6.61%; EHME C: 93.54%,
H: 6.56%.

SHF =/ 1,3,5,7-T08#-9,10-— (1-FH) & (WLEYIX-2):

FE 1-8A025 0 1,3,5,7-T0 B 20 MR 2 A JE R R B 49 — P AL B4 1-1 B R ik ol
&, BJSFRERE Gk,

MS(m/z): 486. TTLE T (CagHzo): BILME C: 93.83%, H: 6.17%; LRE C: 93.99%,
H: 6.01%.

THE =+ 1,35, 7-FEE9,10-— QQ-FE-1-FRE) B (&% IX4):
FH2- B 3E-1-RAAEE A 1,3,5,7- T F R E R ER R L e —F e I-1 ME
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FiEhE, BERERE AR,

MS(m/z): 515. TG4 (CaoHaq): BBIBAE C: 93.39%, H: 6.61%; 3LHHE C: 93.21%,
H: 6.78%.

=1 1,35 7-0FEE (L&Y IX-14):
1,3,5,7-@$Eﬁﬁﬂﬁiﬁ (Chem. Ber., 1966, 99, 934) 54 .

MS(m/z): 482. JTGFEHT (CagHae): FR{E C: 94.61%, H: 5.39%; L{E C: 94.68%,
H: 5.32%.

LRI =+—  1,3,6,7-T0F%-9,10-— (1-2558) B (L&Y X-2):

F 1-3RAREE R 1,3,6,7- 10 FR 26 TR D0 S 0 RORHE SE 1 — P AL &0 1-1 896 BT VA
%, BERREHEREAL.

MS(m/z): 486. ToE T (CagHso): R C: 93.83%, H: 6.17%; LR{E C: 93.89%,
H: 6.11%.

SEHM=+= 1,3,6,7-0FE-9,10-= 2-FH-1-ZEE) B (bE9) X-4):

Fi2-FE-1-RAZEM 1,3,6,7- 1 F R EE AR REHE LG — T W -1 5 AL
T, BfERERESRAL.

MS(m/z): 515. TEEHHT (CaoHaa): BRE C: 93.39%, H: 6.61%; SLM(E C: 93.29%,
H: 6.71%.

THH=+= 13,57-FFHE-9,10-= (1-FE) B (tbet X1-2):

B 1-BAREERT 1,3,5,7- T PR R LS BRI TS — L&Y -1 & LT
%, BoREREE gk,

MS(m/z): 486. TCE T (CagHag): ERE C: 93.83%, H: 6.17%; SLW{E C: 93.99%,
H: 6.01%.

SEHEFI=P0  1,3,68-TUF-9,10-— (2-F#-1-2E) B (&9 X1-4):

P 2- B BE- 1 AR 25 1,3,6,8- U0 B 26 B A iR 4 SRR S M — AL B 1-1 B9 B
Fekl, I FRERCH G L.

MS(m/z): 515. TEEMHT (CagHse): BWHE C: 93.39%, H: 6.61%; KRME C: 93.57%,
H: 6.43%.

LHA=+H 1,3,68-HFEEE (bt XI-14):
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1,3,6,8-TUK B H % B C#R (Chem. Ber., 1966, 99, 934) FE:4 .

MS(m/z): 482. JLE BT (CseHae): Fi{E C: 94.61%, H: 5.39%; SLJME C: 94.70%,
H: 5.30%.

LHEF =7 1,4,58-TUF#-9,10-— (1-FH) B (L&YW X11-2):

F 1-IRACEE R 1,4,5,8- 10 B 2 MR A 0 SRORHIE SE 1) — P AL &40 1-1 B0 & BT ¥ 6
%, Bf5REREAIEAL.

MS(mv/z): 486. TCE T (CagHao): BLAE C: 93.83%, H: 6.17%; LWE C: 93.95%,
H: 6.05%. :

LW =+t  1,4,58-TUBER-9,10-= Q-FH-1-ZH) ¥ (e XI-4):

F 2-F - 1-RAREE R 1,4,5,8- 00 B R B0 06 JRORHE S — F AL S -1 B9 B L
FiklE, BUERRERA AL,

MS(m/z): 515, TCE T (CaoHzge): FIBAE C: 93.39%, H: 6.61%; KHR{E C: 93.25%.,
H: 6.75%.

LHF =1/ 1,458-JUEREE (L% XII-15):
1,4,5,8-T9 K B W &M LR (Bull. Soc. Chim. Fr., 1963, 2019) FHi%& K.

MS(m/z): 482 JTCEHT (CagHag): BIRMH C: 94.61%, H: 5.39%; EME C: 94.49%,
H: 5.51%.

THG =+ 1,4,58-TIFK-9,10-—FEE (LhEY XII-15):

FR R GERD 1,4,5,8-T S E MR VRG FRHE LB —PIEW -1 KNERTES
%, B5HEREGEAL.

MS(m/z): 510. TCESMT (CoHao): HIR{E C: 94.12%, H: 5.88%; LHE C: 94.24%,
H: 5.76%.

H 1-C 250 1,4,6,7-00 B B MR YR 08 BOR R SC e — L &8 I-1 B& 77
%, BERAEREGEAN.

MS(m/z): 486. TCEIHT (CasHzo): BiR{H C: 93.83%, H: 6.17%; LHIME C: 93.88%,
H: 6.12%.

EHHI+— 1,4,6,7-00FH-9,10- - (2-FE-1-2ZH) E (L&Y XI1-4):
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F 2-FR 3E-1- RN ZE R0 1,4,6,7- 10 B L TR D0 2 06 ROBHZ S ) — R AL S 9 11 B B
ik, BEREREa L.

MS(m/z): 515. JTCEGHT (CooHag): Bi{E C: 93.39%, H: 6.61%; SLHE C: 93.52%,
H: 6.48%.

SR+ 2,3,6,7-T0FE-910-— (1-ZFH) B (L&Y XIV-2):

F3 1-RAEERN 2,3,6,7- 10 2 R D A 0 SRR S5 — P AL S 0 1-1 BO-B BT VA
%, BERERESIEEL.

MS(m/z): 486. TCEMHT (CasHao): BILAH C: 93.83%, H: 6.17%; SLHIME C: 93.75%,
H: 6.25%.

LHFA+H= 2,3,6,7-0F#-910-— (2-B#-1-ZFH) & (&% XIv-4):

F 2-FE-1- AR 2,3,6,7- 0 B EE R ARG BTG —F W1 &R
FiEwlE, BiERAEREGELL.

MS(m/z): 515. TEE DT (CaoHze): BiRE C: 93.39%, H: 6.61%; LHE C: 93.68%,
H: 6.32%.

LN+ 1,2,3,4,5,6,7,8-/\FF -9, 10-FEE (e XV-1)

P 3EF 1,2,3,4,5,6,7.8-/\ B E R NRBEEEEL S —P e -1 KalTiE
%, BiERARRAE i,

MS(m/z): 442. TTFRSHT (CagHag): BRE C: 92.31%, H: 7.69%; LHE C: 92.55%,
H: 7.45%.

SHEFIN+H  1,2,3,4,5,6,7,8-/\FE-9, 10-— (1-ZFHE) B (L&Y XV-2)

A 1-RRZER 1,2,3,4,5,6,7,8-/\ R EE R NRA REHE LS —F UM -1 HER
FiEwE, BEREREEHRAEL.

MS(m/z): 542, TEEMHT (CiHag): FRIRME C: 92.99%., H: 7.01%; SEH{E C: 92.85%,
H: 7.15%.

EHEIUA 1,2,3,4,5,6,7,8-/\F#-9, 10-= (2-FEH) B (ULEHXV-3)

F 2-RAREE R 1,2,3,4,5,6,7,8-/\ PR ERERBERHEE G — P Y -1 KE W
FridwlE, BERERESEL.

MS(m/z): 542. TEEDHT (CopHag): BIRME C: 92.99%, H: 7.01%; EWE C: 92.90%,
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H: 7.10%.
SEHHA N+t 1,2,3.4,56,7,8- /\FFE-9, 10-— 2-FH-1-ZTHE) B (L& XV-4)

F 2-FE-1-RAREER 1,2,3,4,5,6,7.8- )\ P REEE bt R B RS — 459 1-1
W& A%, BE RS,

MS(m/z): 570. TTR AT (CasHaz): FIRAE C: 92.63%, H: 7.37%; SLH{E C: 92.74%,
H: 7.26%.

FRBUR YR LS
R4 S —

- EAEBERS LR -BREEAREENELE-EHS IT0), BEELIET
AERNFEHE—E 50 gKEMNZ TUEMMBENN-TERENN-Z(1-2F5)-1,1-BF
-4,4-"FE(NPB), RETELEREHE LSBT RTEREL—F 50 gk B A KA
FEHE, 2,3-ZFE-9,10-— Q-FHE-1-FE) B (bW 1-4), BEMELE Lo4E
BEEEFREREL B 10 8RENZ/EHHE 8-REMEAIQ), BEFESTH
H—E MgAg(10: DS S/ N84 RIBIR, 29200 40K, MERERNIERMT ITO 2,
W HREINTF MgAg 4B, BIAM ITO B RS HHAERSME N, CIE AFF

(0.16,0.13), BHREEV, BEN 20V i, BAREAE 1200 cd/m’ £H, EHMEHNE
&7 444 nm £ H .

LB —

E—NEBERF ERR—EHEZHARNELE -SHE JT0), BEFETEST
BENFERE—E 50 GRENEAERMENN-ZEENN-Z(1-255)-1,1-BKE
-4,4-—BE(NPB), RGEREZREHRE LSBT ESARE L —F 50 K ER AR
BEAR, 2,3- " HE-9,10-— (2-FHE-1-FHL) B (UEP 14, BEFRTERE—E
Mg:Ag(10: )T EE e 0 BT, 21200 k. MERBNERMT ITO B, ##i
BT Mg:Ag &8, BTN ITO Z4bk 4 HBARHSIEN, CIE 4 (0.17,0.11),
BEBEEV, BENVE, BASAETE 450 cdm® Z£h, R M EHAE 436 nm £4 .

REEESNEEHAINEEHTTHE, EFRREFARBT LRLHES], N
WA, BTHAURIEREE T AL PHNTEHEEXRBHERNGIFT, XTEARAAR
B YR B, % 2 ok B 0 SERGAR) 07 2 T HEAT B — R R SR, E A A O B R SR B SR B Y
G E .
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