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e — Ak, ERER BAEGIRRT, AR BRI
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ZA. FAEBR N T N N ERESRAAENREFER, TR
IF G oA = RIeTs, FEMALE ST . R HEFER BmER.
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ZHFEY, {4 2 5 HBTU. DIEA. B-FRABAR T B 3 B4 3 69 2
Rk A 1:1-2:2-5:2-3,

AR AL — AR KT K, ETESE A I iT AR
AT A& FET, EFE o b, MEAH A KA LR
(Grubbs® Catalyst), RLEH A =R FH (DCM), £—Ad—F4L
He) EFTEF, Lo 35K B R A 1:10-30.

ARIE AL B W) — AR E T E, EFESE AN AT A K
RSk, ASR 4, F, EZALHE (TFA) A FK%
(DCM) Bk A AEKBRE ., E—Adt—HRike) KT EF, FF
FRERGERABGHA 20%-30%. E—ANFd—HFREGE®RT ETF,
PR R GRS 3 A 25%.

AR AL — MR FERT R, EFEHE A bt A Y X
ETHMABGTEY, ATR o 7, FIRBRE R A ZKR T 85
BR#h, RALIEFN A DMF, %47 %4 HBTU 4=/ DIEA. E—Ait—F
ikt FFEY, BRABRTERRETUAARLRR T A LB,
LERBTEELMRE. MARTRELIRINMABTEEEHLE, £—A4
—Fhik e EkFEP, b4 5ET DMF ¥, mx HBTU 5
DIEA /&, #t# R, REhANGARTELBREL DIEA, %%2R M,
FEMLEH 6. E—ANEHR-FHRENERFTEF, Lo 5 5
HBTU. DIEA. £k 885 2k 8 2569 & Rk 1:1-2:2-5:2-3,

ARIE AR ) — AL E T R, ETERSE AT A R
ATHMENFTEY, EHFR a ¥, =A% ®ET DMF ¥, in
NI F 3 Ao KR BR AT, R E1F34e4 10, E—ANdt—F Rk
FaFEF, A M IR RKBERATE R A 1:2-10:2-10.

ARIE AR ) — ML E TR, EEFE AT A R
HATHR L HEF, EFR by F, MK AREEA BELA], RE
#H A DCM. f—A#—Fhikeg ZaFTETY, {EH 10 HRK%
M b4 JE R LA 1:10-30,
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ARIE AR Y ) — ML EH TR, ETESE AT A R
AT AL EY, EFR o P, REERAWE LS KOH K
R, AN BRE G EH TR, KOH KR KES 1M,
ANt —FHhke) EhFEY, WAKRHE 1| M 69 KOH /K&y
ARAREE A 101,

ARIE AR 8 — AL E AT R, ETERSE A AT A R
AT ALe T EY, EFR &, BAREELREAHZHAR T
BRE, RLEA K DMF, 467 H 1-CAR3G3-=F A AME)K LK
(EDCI) #2/2 DIEA. ZE—/it—HhikegEEr T, Lo 13:
EDCIL: #AJLBi A5 282 25 DIEA 89 R kb 1:1-2:1-2:0.1-0.5,

ARIERL O — MR KT R, EEHE AN ITED R
ATHRALEGTEY, EFR o F, RARBEREAZARTE L
BRE, REEFH DMF, %4474 HBTU #=/% DIEA. £—/dt—4%
thik by EisEF, FhsH 19T DMF ¥, A HBTU 5 DIEA
B, PR, REWRARLBRTENEMKLELS DIEA, %8R0, /%
Bibedh 20, E—At—F Rk ERETEF, A% 19 5 HBTU.
DIEA. £JLBRAS 35 8% 35 69 2 Rk A 1:1-2:2-5:2-3.

AR AR ) — ML EH T R, EERSE AT AR
ATHA R EF, BT by b, B A DHEALT], R
BH A DCM, E—A#—FRae)EaTET, oY 20 5K
M b4 FE R B A 1:10-30,

B AMERGEHRFEF, P MFH 2HH XK ). X I(b).
X (@), X MI(b). KX IV@KX V(b be4Thid it 54 &R
RCBARGAME LRI, M fFE| B+ M A&k 5T X 6948 4k
oW,

B H—/MERGERFTEY, EHEESFT, KX ). KX ).
KA V(IS T AL A KBR L, Mmd A8 HH X, BFX
I(b). X II(b). KX IV(bLe4.

Yo LT, BTR SR XA A RATE, R HE b E 0
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= 2 ) 2 A

LR, ELBRFEF EZNENFTERSY, ST AL RARR 489
Be 9% UL LK RO A HAbE A . R, AR AR F, KRR
ot A it — A 0 FRE

FE—NEIRZHFTEF, TEFE S TR ET 5 A
HeyF kT TR

ar: YA BHIME Y 1-=—ZA.°% e6 (Chenghai Chlorin, CHC, %)
TE A e6) HRI, BT S%HABRTERSE T, KA 0.1 M,
B 10 DB RERSE, PriFBRR A SRR DCM #A, KikZ ik
MREEER, WEA AL, TR, REHFIMLEY 2;

bi: #Aeh 22F DMF ¥, KA 0.1M, #eA HBTU #= DIEA,
P 0.5-1 DB, RAIN B-RABRR T BB 3 5 DIEA, H¥4b
&4 2 5 HBTU. DIEA. B-ARABR T AR & a9 Z RikAh 1:1-2:2-
5:2-3, WEERH 12 DB, RELZRE, A DCM #HBER &R, 5%
KRS R, WERIA, R4, mIRAEENIFELESY 3

ci: e 35 10-30 12E RELFHBRKEHEET DCM +,
RIE 0.02-0.1 M, A AAsFiAh AT AEALT) & EAR AL 16-24 1B, RLR
RBRRES ZSRBTT, KERES R, WERIAM, KR,
AL EATIF B — 2 S a9 4;

di: et 4 B FHRESIA 25%0 TFA 4 DCM B+, RE
0.1 M, #FFREL 2-5 B & iR% R L&, #xkiEd DCMIERE, Kk, K
BRMAR, RUGFE—RIMEDS;

e;: ¥ie 4 5T DMF, KE 0.1 M, A HBTU 5 DIEA &,
PR 0.5-1 DA B AP R EIR T A MRS DIEA, H¥4s
% 55 HBTU. DIEA. &R PEg BB GZERLA 1:1-2:2-5:2-3 4
SRR 1208, REEZRE, mA DCM#HBRLRZ, KEKES K,
WMER A, R4, ABALEATFEMAY 6, AKX (1) FFme =4
PR, L M A 2H;
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en: HFIAH 64T DCM ¥, KREH 0.1 M, mAFTiEE B A
W RE CBRARG A, b, (LW 6 52 8RR LHBARE S
MG FER LA 1:1-6, MM ERE L 2-8 B, BELEKZE, IKER A
B, REFFMPEGEH T, LEF M A4 L2 X648 E T,

5 fi: BHFe 6 2T AT, KE 003 M, ImAFHKA4E 05N
%) NaOH % KOH /Kiz%&, R 2-10 DB, &R A& P I
FKTBE, A EIK, LRIFEMLEY 8, BPAHA 4 6 A%t Y
BB RAEH X, E+ M A 2H;

fi1: A ERRIFEE4 T AHRA, RS 8 K9EmF ik,

10 A RAFELASY 9, B A H5ub4 7 Faxt B BRBR40 H RE AT R X,
HP M Ao E L2 55T,

BEXE, e 6 F2 7 B AKX (afbady, it 8F= 9 Bp
KX (b a4,

B L RB G TR, BAReG R A2 4o F TR

TN A HBTWDEARNRE
2} SHEANA LR DREINGE

§ 8 M= 2H s S8 =24

15 Pmeamay - ARRSS bl N ,
e,
/
RO O HO- g™ i 0 27 pre—teit
Ry AVA FHE—H:

26
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£ . .
TINH O R Sy Re A M Ro SS\H - —NH
\\f S \0 O\H/L\/QH D\n/~ \\‘/\/ "~ “HE O\H !,/\u N
o |
Ry, | O . ') . o)
TS f&rgm P NH A NH ;T"N{'*
-] - - p
O\XH\\/LLO" O\Hf" J\\/OH O\I,H\z"\/\ NHQ OYK/‘! ~~ N/
o . O . O . 0 ,

;Et-clj Ry. Ryp+ Rypv Rpp ;FW Ry; _"Tuﬁﬂfﬂﬁﬁxfﬂ, ﬂ)‘ﬂz\ﬁlﬁll
Mk B C)-Cott A;

M %4 2H REL BB T, Flio e /EEF4 Cu’'. Fe*'. Zn™.
Mg, Ni**. Co**. Pt*". Pd*. HAEWN4£/EEF4 Sn* K Ti'.

EH—NERGE#RFTEY, TRFE A ITEAYRETH
ey 7 k@it T R,

ay: AW 1-—a7h% e6 EfET DMF P, REH 0.1 M, X
LF ke T K BRBRAF, H P, e 10 TR RKEBRATER
A 10 2-10: 2-10, R 1-4 1B, DCM #EER N &R, Kik,
WEF AR, KR, EIRAEEHIFEILASS 10;

by A4 10 5 10-30 1282 RE& 29 BRAREHAET DCM +,
KIZ 0.02-0.1 M, ImARRILA LTS BB 16-24 N0, B &
W E RGBS E oRR, Kok, KERFNA, Ké, HKkiEE
WiFE|— 2 7 4Lem 11, HE+ M A 2H;

bo: A 11 AF DCM F, REAH 0.1 M, IeAPTiLe B
S R FE CRRARL A, B, widh 11 54 B AR LR
LAty ERL A 1:1-6, ImREARE 2-8 NN, BERKE, WER
ME, IREGIFRIAD R 091 12, b M A EXAr 2 X 6942 B & T,

Cr: AW 11 EZTF4RF A 1:1 45 THF 5 1 M %) KOH KiE&
F, RE 005 M, R 2-5 0 0E, B/ERYGERE THF, ARA#EF|
BBk, AT pHS-6, EARMd, TEMRR —FA5MeH 13, LF M
# 2H;

27
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dy: e 13T DMF F, KA 0.1 M, B4RARMmAN EDCI. &
ABR WA BRI . =l (EN) f= DIEA, 1444 13: EDCI: &3k
BR ¥ A5 382 3. DIEA 92 Rk 1:1-2:1-2:0.1-0.5, HILEF 0.5-2 /s
B, MmANTFTBRKER, FHrd, 320, BRRAEENIFE—Z 7S

5 15, L+ MH2H;

e e 15 A TARET, KREZ 0.03 M, IeAFARFE 05N
% NaOH # KOH /Kigwk, #3HER A 2-10 DG, 6 R A& P I
TKTBE, Hrd EAR, LEFR—ZR2EH 17, A 54064 15
st R BB AN IR A AT R A X, HF M A 2H;

10 e): VAERHIFGE W 12 A RA, dBBAAM 15 F= 17 8948R

Tk, ARAFEMEY 16 F= 18, HF1EeH 18 AH 54 16 Aot
M RBANE R FE RN, FHEFT M At ELATE X255 T,

XL, e 15 F2 16 B A X 1l(a)yiesd, ffesds 17 4= 18
Bp 4 X (b a4.

15 LR G T ET, BARG R LA 4o F BT

4 10 11 M= 2H Ny iR
M= ERYF ~ OB

1) EBCROME

2} B NONE
RGN, MR, AR
EMGRT RN

N\ N
ﬁ:_:} TN, HaGH or KOM ayf
~ Acwtone

13 M =2H 150 =21 17 M= 24
M= EBRF 1B M= EREF BM=ERETF

9,

/
RI%JE_O‘ §@0 . §4©;CF3/;§L"-{(A)H\, ,}j\’_cP 1’17‘!] 2_7 ‘:P/E‘L‘"

28
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8
Ry AvA FAE—LH]:
& .\ 3 £ T
T O T NH NN fSNH o NH
o AN O\W/Kﬂﬂ 0\7{‘\,/\,»\““ O\ﬂ”fj\ji” 7
! 2
O B | O O . 0O
a0 N A NH Snn o -NH
o A M o_A_OH O ~ o ji\ ?
O\H«" ‘O“ '73»""\\,—"’ v//\'- Nﬂz \ﬁ/ N
0 0 0 . 0 :

H+ Ro. Ryov Ripv Rp#e Rz TAMR A RE, FHAL&SAIEL
Mok B C1-C6}}"Eg§

M 4 2H RF 45 BT, Bl W&k 5T Cu®. Fe™. Zn™.
Mg™". Ni*'. Co*". P, Pd*". HAWHEEB T4 Sn"" & Ti",

EX ARy mabirEF, s & 2o fiT AL TH
A e F ik aiEw T TR

as: VAMLAH 19 A B4, Hee4 194 F DMF F, KRE 0.1 M,
A HBTU 5 DIEA /&, #t3R AL 0.5-1 ) Bt & n A BT ik B R BR T 85 28
FR 5 DIEA, 4% R 5 1-2 B, H¥4Lé4 19 5 HBTU. DIEA.
AABR TR B ERILA 1:1-2:2-52-3, B R ZEF DCM #HBE,
Kk, Rég, PIRERERET 1% FTEMGTEZRY, BHRE 5-
10 NBF, AT pH=6-7, MERLZHRXTE, DCM BM&REE, Kk,
WERF A, Rég, RBAEEHITE]—Z ZLEH 20;

by: FEH 20 5 10-30 BE REFLZGRREMEET DCM ¥,
RIE 0.02-0.1 M, A AARILA ATRACF] G ©IFRR AL 16-24 N, R &
IR G IRREER Z R BF T, KEkR®RS A, KERIAL, KE,
FEIRAE BATAIFE|— A B4 21, EF M A 2H;

bai: Be4h 21 72T DCM ¥, REH 0.1 M, MmAPTEEEY
SAM R CBRARG S, HF, e 21 54 BRI R TR
SRR A 1:1-6, MmBENRR A 2-8 BT, RLEKEE, MEAH

M, RUGAFB|AE G2 Bt eM 22, B F M Ade L2 L0925
29
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5T

e B AW 21 BT AT, JREZ 0.03M, ImAFHREE 0.5 N4
NaOH & KOH K&, #tFRE 2-10 DG, @R ERTIAL
KB, ik B, iSRG 23, BPAH 54 21 Aaxt i 6

5 REBAMEIEWEHX, P MH 2H;

car VA LA a9 22 HRAE, dxBAESY 23 9 R ik,
L RAF B A4 24, BP A 54ubdh 22 ABxt R eG4k R EAF R X,
Hb M Ao L e s T,

B R, b 21 F2 22 BP A X, IV(a)yieddh, iebdh 23 = 24
10 BpAK IV(b)Lad.

B EARBEF T, BAKGG R iEAZ 4o T T

: 2 HRTRITNE 3
I V) e
N w e e, 5

L8 &
) MaQWeiMeBR

o,
5O FOS O gy 07 etk
15 R, A VA FAE— A
" sf\?ﬂ 9 Rn A Ri L REH S NH EN}H
cwrwk)\? o ,L\/OH ojfi\“m\wf\mﬁ oxwi\f, ¢
o R 0 . o . 0
m—] __‘ss\NH NS’QNJ?;
;\ )f\ Y\ oH O gfk/\v/\’q“{ o\f N

2

A+ Ro. Ripo Ryjv Rp A2 Ris TUAMEBI XA RF, FHEAS AR
Wik B C-Cot ik,

20 M A 2H RELEET, Bl M4 EEF4 Cu*'. Fe*'. zZn™".
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Mg™. Ni**. Co**. P, Pd™. A Wh4&EE T4 Sn* K Tit.

o, REPE—F o) —a o T AWM RET 2 R T A A
ek B B

BEARREPR, “SEEBKF BARFE A /R B HF) .

Fii “RAF)” RIBRBBIIX— T R KRR E Y E—F 7] HALF
BRI . M R TR AE AT fl e 0 BOE MM R e, B
M RBA AT G, ERT/EFARTLARSGY S AL, £
LA, PTIREG IR T LR 5%, 4258 RAGH 420 1)
MR R P R B Bk, LB R R AR, BOLE Rk
WA FIR.

EEEY, AR FTEH TR ANET . el his7F 2 —F48
St #T#R G AE B T A6 ST ik, RS R IR KRR BAE AT g L P
HREAN P EAEAEEADERGESAFEBREAYHFE (Reactive
oxygen species, ROS), it BAIAGITIE, L2375 0¥ I8 £ KX AW
PR I8 649 B 89,

Fiif “B#A” RIEXBG—EWMR, ZMRERERBH T AR
EFh, FHAEBNZERLERBRGESTAE—RIREL, K =4
EH SR FRGEED R R SR, BRESALEARZEMLLY
A HmE, BEHmiERAR, amitlE,. SRS et R A
B, sehmpat S AR STFRAER, Bith Ko FLe%E R
FOIR % 693015 .

EEEFT, BBEANFTERTEDNBR . B3 HEF LK
R Aol B kG AP R R ey — AP k. R AR E KA A YA
LR FEENR. RRANARE TAHRELHEETNFL, Kslt
BB PTG IS, MUETE LS B SRS BRG], T AT R
B AL G, MmBRIRITIE, A58 —F K IPE A G R0 8 4,

Yo P, KK BE Z At AT AN R AT R A A
v e6 84 45 M AT IE T AT Y, PR g B 69 A T A4 T
ZE M 06 MAIF RS —F it (B) e iPIE AR AR BOHEK
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K. KEMA) YA iTAY, FEET LS P —FE
KT EMRFRRE, FHRAREG T ZArM e6 BA 69 AL A=
AR, B, KEPH S T AW RIET A TR TR
NG Fa BB 6T F.

BBALANE =5 d, RET —FRBELEY, 4 KK
P —FEe) A ATAEM R L TH A L, ARBF ETHEZ K
RN, MakH, PrE ST IB 4L A 25 H 7).

FiiB “HBFIG Lo RISE T BERG—EGY, XBRA
8976 57 R H|Z KB R NI IE 6 A KRS . R H R ZKE KA
& ot AZ

EALF, RiE “Brig” 16 R B Fo B IE, = BHIE
X OFERATL AR A, Bk, E—ANEHEFEF, PFEMBTAG
R BTG, Pl RILEFREES. E—A—F 0%k
FEY, AR EOEILEE. B, B, S4WE; kBt
HOIEFURRERS. RSN, MR, L EMRESRS.

4o FFFiA, KR A iTAMRETH AL, o FEFA
Bk Fe B oM, BT AR TFRANEFAEHNEF T, A4l
R AT I8 6 A K REEFS, Fo/BOHRARARTIE . dsk, RZBAH &0
AT A ) LT 25 ) B AR A UM B 1R A

FI, RT QIERLP S b T A MR LT A &, K&
B 84 FO Y T 40 A8 5T VA @8 B F BT 09 IR A .

Rif “HFETEZHRTA” BAEOIEEN. BEH. REE
WAL AAA . HEA . SR BRI FHA . BOBUERF F
%, THARPGRIFBLES YT AHBKRE X, #Hldo, I HhEs
P K Z AR A E AR () 4o K RO E R R T RA TR
K. KA, THRLAGRIPIGEL Y LB A BB X, it
F B2 IR F A E MY R 0 R 1R A RISy R AE
EFTE A HF ETEZORBRRGF ETEZHRT A 5EHEY
R AR 2, T T 5T T H AR AR KB 6 AT T LA F 9 L )
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BEAREZPF, TVl RGP EFITIG B B A 25 F, RE
ﬁ%ﬂxﬁﬁwm,iéﬁkﬁﬁF%mﬁal%,E*4%ﬁﬁ%
v BTRFURT I A4 I VA K iR SR A

BT RERPE R FBRR AT IG N AL, KA R
ARTAREMR, TURELS 8t RA8E —&2F T HEF R
B s P,

RIBEALAGE O E, RBETERALPE —F5 He) a9 fiTE
W) T 25 ) 2 H ST IE 2 P g R iR,

FE—ANEhFTEF, FFANBTACIE R B AT EIIE, 5
I RAL R AR, E—AR— T ERFTEP, FERILRE LIEIL
M. R, R, 15, ARSI ESS. et
. FhEiEAL . AMBES.

BIAF M, PR URYIB 254 =T vA g iz 4 61 7

Bl AEH, 5T ALK IR E MR FIITIE MR, AAURIL
RARTARM, TOUKEE B tamga2r —R2H TR HE5R
REDHEF P, Bh, E—ANFEaFEY, TR IEHHT AR
FREABTFREFNNET P,

E—ANZRHFEEY, KW HETFTFRAKKA 600-800nm 4] 4=
660nm #) K%, Pk E 3 g9 R IRE A 1.88 W/em? 6948 /& |

ARBERLPNE LT, REAVRET ALY E—7 &AL e
ZACMOITANBR R THR L EREET AANAE, TEREESR
RO OIS B ARAERRN, EP, PR E B R LIER I MK
JRERE) LAEAR 6G BEER, PTAJRERAE S B ARG k. IR T Fo vg AR AT R 49
EASHEFEE Y —ARBEBRER, AATOLTELELFOARL
%ipﬁ B ik RERT AR 2 5 B AT 3k SR Ao vg AR AT B 6945 B &L 5 5 B A

VAR EREE, LB TR BRRSAR S K AR A T A
Fiik B 475 Pk A8 7 M bt 38 2 )45 36 A8 B K

E—NREFEF, AR EESTZAL QIR ESE, LT,
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PR BB X HE AT A RERNY EF, QFEE )V —NRBEMR
B, ATEHRTETHFYBERLSRLE K, FRERAH LR T EH
RBAREHAEE Y — AR E PR Z LA B K,

BE—ANFEwFEP, FRABRERBENATOIEREEFHEE, AT
I8 BT B fe BALL L KT Ao/ E A F @455,

E—/NEiiEd, PTiRAR B BT ik Sk sk

HE—ANEhFEY, PR HERMESA 03-3MHz; Kiki, Pk
FE KM FEEA 0.1-3W/em?.

BE—NEHwRFEF, PTRBEBF ZKFETBLAS/BKF G E )

FE—ANEhFEF, FAREERT 5L QI %t F EHEI54H
RAFHIER R e RERINENZR, £F, TLERAINEELZ LS
He R B RAREE, A ‘?ﬁﬁfrz\#&ﬁakp JRAE B AERR R PR T 4p AR 5
FHIEH B ANIERERZAT AN ST ARBEEE PR, TR e BAEE
BT A AN R AR iEdE, A TRV ABERRA AL 2 5@ AT
WAL B RN AR, A TR TR s B R A B S
RELL P 0 £ — R A8 B B Al 35 6 4Rk

F—AEHkTEY, FRTREFZRESE O HEHRALE
EBNEL, ATRETEVUATARZ —: aTRBBEERFATE
P BB P E ) — B ERBRBRYG IR, bBAFA R
1% &,

0\\\

E—NFEhRFER, Pk —Ea o fifAmR LT A i@ KL
B 64 % — o @ PR 64 77 iR R & AR

T @ 44 AR b b it — i bk KL

%364
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L) 1. A% 8-BA F= 9-BA(Pd)& 4| &
14 8-BA F2 9-BA(Pd) 4 A~ mF4 25,40 F

1) HBTU/DIEA/DMF
2) DIEA/H-B-Ala-OtBusHCI

1) HBTU/DIEA/DMF
2) DIEA/IDMF
RABEFRHE R

TFA/DCM NaOH ag/ Acetone

6-BA, M=2H; 8-BA, M=2H;

Pd(OAc),/DCM
7-BA(Pd), M=Pd 9-BA(Pd), M=Pd

LR I IR EAR A T
5 ¥ 541 mg o 14T 5% BT EEEY, RE 01 M, &
JL10 BB BUE KRGS, PTAFERR ARG A TR (DCM) #i#E,
Kk, KEAMA, REFEFULEY 2, RESBAERATFH R,
¥ EF Fptebedh 2 BT ZFARTEE (DMF) F, KA 0.1M,
A 435 mg RS = RN NN N'-m9 ¥ 2 i< 2558 2 (HBTU) #=
10 189 pL N.N-—F AL Tz (DIEA), #it# 0.5-1 DB E, RA A 417
mg B-A R T B 2B 35 379 uL DIEA, #4 R 1-2 DB, RE
“RE, B2 T (DCM) #HBER R, Kk, KERIA, K,
200-300 B AL EAT, &b/ AEA=3:1 28, 3] 545 mg a4 3,
) HIE 80%.
15 A4 3 (Cy;sHssNgO7, MW=766.4127) : 'H NMR (400 MHz,

CD3COCD3) § 9.59 (1H, ), 9.57 (1H, s), 9.07 (1H, s), 8.14 (1H, m), 8.05
(1H, dd, J = 11.6,17.8 Hz), 6.35 (1H, m), 6.25 (1H, dd, J = 1.3,17.8 Hz),

35



10

15

20

25

30

WO 2022/037599 PCT/CN2021/113191

6.98 (1H, dd, J = 1.3,17.8 Hz), 5.65 (1H, d, J = 19.1 Hz), 5.38 (1H, d, J =
19.1 Hz), 4.65 (1H, q, J = 7.2 Hz), 4.50 (1H, m), 3.91 (1H, m), 3.79 (1H,
m), 3.75 (3H, s), 3.60 (3H, s), 3.56 (2H, m), 3.54 (2H, q, J = 7.6 Hz), 3.47
(3H, s), 3.42 3H, s), 3.14 (3H, s), 2.69 (1H, m), 2.34 ( 1H, m), 2.26 (1H,
m), 1.79 (1H, m), 1.70 3H, d, J = 7.2 Hz), 1.59 (3H, t, J = 7.6 Hz), 1.44
(9H, s), -1.66 (1H, s), -1.95 (1H, s). ESI-MS m/z: Cy;3HssNeO; [M+H]+,
HAE 767.4127, SEAME 767.4143.

500 mg e 35 1.660 mL 1-THAETF ATk (DCM) *+,

RIE 0.03 M, N 169 mg F AR BTELR] B &R A 20 /AT,
B RALJe 5 R B4R R-E T, dade R R IER R, KEA
MAR, KE, 200-300 B ARALEANT, BHibE/RE=9:2 kAL, 1F5] 376
mg %A% 4-B (CyHgNsO,, MW=807.4571): 'H NMR (400 MHz,
CD;COCD;) 8 9.59 (1H, s), 9.55 (1H, s), 9.03 (1H, s), 8.13 (1H, m), 8.01
(1H, dd, J = 11.6,17.8 Hz), 6.31 (1H, m), 6.22 (1H, dd, J = 1.3,17.8 Hz),
6.97 (1H, dd, J = 1.3,17.8 Hz), 6.44 (1H, d, J = 19.1 Hz), 6.06(1H, d, J =
19.1 Hz), 4.59 (1H, q, J = 7.2 Hz), 4.49 (1H, m), 3.90 (1H, m), 3.77 (1H,
m), 3.74 (3H, s), 3.59 (3H, s), 3.54(2H, m), 3.51 (2H, q, J = 7.6 Hz), 3.45
(3H, s), 3.42 (3H, s), 3.13 (3H, s), 2.67 (1H, m), 2.34 ( 1H, m), 2.25 (1H,
m), 2.16 (2H,m), 1.77 (1H, m), 1.68(3H, d, J = 7.2 Hz), 1.57 3H, t, J =
7.6 Hz), 1.42 (9H, s),1.38 (2H,m), 1.29 (2H,m), 0.98 (3H,m), -1.65
(1H, s), -1.93 (1H, s). ESI-MS m/z: C4HeNsO; [M+H]", # F {4
808.4571, £M{A 808.4577.

300 mg Lo 4 T ARG A 25%09 Z B TR (TFA) # =5,
Tt (DCM) R+, RE 0.1 M, BEHRE 2-5 B /E K% R,
& DCM Aaff, Kbk, WEAAKYE, 1$3)] 279 mg a4 5-B.

HBEAARR 250 mg 5% 5-B 5T WA TEA (DMF), RE
0.1 M, Az A 189 mg ¥ F = A -NN,N N-m9 ¥ & B 5 7 5% 8% 3%
(HBTU) 5 87 uLNN-—®F &KX T (DIEA) /&, #HERM 0.5-1
B AN 197 mg L-R AR FTES AL 174 uL NN-—F AKX T

(DIEA), %% RN 1B, REZ%RE, MAZRTHE (DCM) #
36
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R AR, Kek% Kk, MEAVA, KR4, 200-300 B AR EM,
% B/ ABR=1:1 268, 133) 253 mg1ta-4s 6-BA ( CyHgoNgOyp, MW=
894.4527), JK% 85%; 4A4 6-BA: 'H NMR (400 MHz, CD;COCD3)
§8.41 (1H, s), 8.32 (1H, s), 8.13 (1H, m), 8.01 (1H, dd, J = 11.6,17.8 Hz),
6.31 (1H, m), 6.22 (1H, dd, J=1.3,17.8 Hz), 6.97 (1H, dd, J = 1.3,17.8 Hz),
6.44 (1H, d, J = 19.1 Hz), 6.06(1H, d, J = 19.1 Hz), 5.03 (1H, m), 4.59
(1H, q, J = 7.2 Hz), 4.49 (1H, m), 3.90 (1H, m), 3.77 (1H, m), 3.74 (3H, s),
3.59 (3H, s), 3.66 (6H,s), 3.54(2H, m), 3.51 (2H, q, J = 7.6 Hz), 3.45
(3H, s), 3.42 (3H, s), 3.13 (3H, s), 3.04 (2H,m), 2.79 (1H, m), 2.34 ( 1H,
m), 2.25 (1H, m), 2.16 (2H,m), 1.77 (1H, m), 1.68(3H, d, J = 7.2 Hz),
1.57 (3H, t, J = 7.6 Hz), 1.38 (2H,m), 1.29 (2H,m), 0.98 (3H,m), -
1.65 (1H, s), -1.93 (1H, s). ESI-MS m/z: C4HeNeOyo [M-H]', #+FA4E
893.4527, S2M4A 893.4523,

F 200 mg a4 6-BA T R Fh (DCM) F, REH 0.1 M,
AN 79 mg R AAE, MmAERRA 5 B, RAKE, HERIE,
Rés, 200-300 B ARRALEAN, BB/ REA=3:1 %8B, 53] 239 mg 4
B T-BA, KT G5, KE 90%.

A1 200 mg &4 6-BA F= 7-BA 75T R B (acetone) ¥, K
. 0.03 M, FmAFRAEY 0.5 N 69 NaOH /Kisik, HHRA 5 I atE,
) BL R T IANT K B, M B4R, 278, 453 205 mg /L&) 8-
BA #= 206 mg 9-BA(Pd). tt 4 # 9-BA(Pd): C,sHi;sNgNayOoPd,
MW=1030.2058, 'H NMR (400 MHz, MeOD): & 8.44 (1H, s), 8.37 (1H,
s), 6.70 (1H,s), 6.40 (1H,s), 6.43(1H, d, J=19.1 Hz), 6.09(1H, d, J =
19.1 Hz), 5.03 (1H, m) , 4.30 (1H,s), 3.90 (1H, m), 3.44(2H, m), 3.44
(2H, m), 2.90 (2H,m), 2.65 (1H, m), 2.44 (4Hm), 242 (3Hs),
2.33 (2H, m), 2.37 (3H,s), 2.20 (1H, m), 2.12 (3H,s), 1.79 (2H,m),
1.88 (1H, m), 1.38 (2H.m) , 1.29 (2Hm) , 0.93 (3H,m) , 0.89
(3Hm) , 086 (3Hd, J = 72 Hz) . HRMS (ESI) m/z:
C45HisNgNa,OoPd[M-2Na]", ++H-14 984.2262, 5 MI{A 984.2269.
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FE A 2. 14-% 9-BAPA)*T LR R LA B 4445 9 % vh

VAZRHA] 1 P A OGRS fT A Y 9-BAPA)YE A A &
BEF] (MAREHRA ), EREGFATIURBIMEBTE R E D
% 7 AT

F R ST A Y 9-BAPA)E T A HKP, HE& KA
Fethegthik, 4% 4T1 ) RFUIRSE e fe 44 T Balb/e (344, 18~22g)
PRAEMSG 33Kk E T, WEDRILBEMEBER, BHE 7
RIFHE LTI TG RABVA BN B E, RRME—K., #8 ZEM
oA 44 (1) axtiRal (FRAHK), (2)bREM (LARE
9 ), (3) c 4% (9-BA(Pd)) 41, (4) d 25+ 5 (9-BA(Pd)+H& 5 )
(BB b)), Al EMBIEMGE 12, 14, 18, 20. 24,
26 AT HARE LS. D REBIES 16mg/kg & B 8H, 45
2h/E, HATHBESY; [a24h BEHRL Y, HA2WGEBERBTRES
55, PTRR B GI7 2 M 1.88W/em” 2 #3208 30min #4T/657. A3
MM, LR EFE. LALLM Bouin's B ZIR#AATLEE, TEHL
G, LRGN R E AT HIE.

BRI, sTRAARE 4RI 6T 3R A8 Kk B 4R
Pe: Woh B 9-BA(PA)4 25 2B I I 64 A K 75 A 224064 30 148
BTG A MBI EER R AN R, MWBERKERAZIE (5
HA&mkE, P<0.01).

Rtk RE, AHE B RGO BELARETE. B 1 7HELE
xR R SRR R P A PIB R TRk, B 1 P E
&, HAEY 9-BAPDILSARE LT (BFE SN 6 I740) &, AAsf
FHAEN, WHBAZETRE, ALAREMEF, Ak, @it
MR F B B R ITBARTTRILE D EFAY, WRBHRLE D,
%it 5 454 P<0.01 ~0.001.

B 2 2 b AL IR xt R A FURR SR I AR 0 3 AR 69 BB A
INE 2 T B, BAL IR 4G R8N B R A R R AR JE 6 I8 A 4%
%, STRAFITHEHBORERATE, MAENBETHRERS. &
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B E, DRIAMBE T KB AR Y, EFEFHANLTEF,
PP J& B 35745 09 A2 5 ) R %2, XHEAIESY 9-BAPA)ELA A B
A 75 T AP LR AT B 09 B 4545
Zk, ERKRAFT, 1L 9-BAPA)F & 7] KiEM — A bk
5 BB 5AREMESNRBAITRE NG, PG AT G B
HRZHIEAER, BT RR LIRS, BT
& ARAME.

F364) 3. 1AM 17-MPA F= 18-MPA(Pd)49 4] &
10 a4 17-MPA F= 18-MPA(Pd) 4 &~ ik 342540 F -

KOH aq/THF
_—

10 11-MP, M=2H;

) Pd{OAc),/DCM
12-MP(Pd), M=Pd

1) EDCI/DMF
2) Et;N/DMF

Tk QR EARE
3) DIEA
HO™N,  OH HO NG HN ©
/O O/
(o]
13-MP, M=2H; 15-MPA, M=2H; 17-MPA, M=2H;
14-MP(Pd), M=Pd 16-MPA(Pd), M=Pd 18-MPA(Pd), M=Pd

LR S RIEE T SN REAR AT

1000 mg &4 1-=£.7 % e6 BT —F A FEM (DMF) ¥F,
RIEH 01 M, AN 1043 L & F il fe 4633 mg L KBKERAY, HLFHR AL
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2 E, —RA TR (DCM) #BER A&, vAKRE, EH AR
4%, 200-300 B AEIGAL BT, TR B/ R Fh=1:100 2L, 133) 962
mg A4 10, KE 90%.

IR 800 mg e 10 &5 675uL ¢93f F ALK CH AT AT
(DCM) %, KA 003 M, FmA 319 mg #35H B ] & B 7R
20 BT, RO EALIEE IS E B R, KRR S A, KA
HAAE, KRé4s, 200-300 B AIAR BN, T CE/ZZFk=1:100 %
B, 1%%] 654 mg a4 11-MP, & 70%.

¥ 500 mg e 11-MP =T =2 F% (DCM) ¥, RAEH 0.1
M, ZmA 79 mg BEBR4E, AnARENRBRA 5 DA, BREKHE, KER
MUERYE, 200-300 B ARIAZ BEAT, & ihE/ABEA=51 %M, 53] 490
mg & /& %44 12-MP(Pd), K% 86%.

23 400 mg EH 11-MP Fo & /& 45 12-MP(Pd)i% T K42
oA 1.1 89w Sk (THF) 5 1 M 69 KOH /KRE& T, KE 0.05 M,
B 4 PG, MERGRZ THF, Ak, A pHS-6, EARATE,
iTJESF 350 mg a4y 13-MP #= 345 mg a4 14-MP(Pd), &5 B
HEATFTHRA.

> A BRI A 13-MP F= 14-MPPd)a T = ¥ A& F Bt iz
(DMF) ¥, REZ 0.1 M, FRAIA 170 mg 1-LHE-33-=F LAk
B — T & (EDCI). 318 mg RARIMR T ES M & . 452uL Et:N = 466
ul NON-ZF R M (DIEA), #tFFRAL 1 /N, #F AT BRKE
B, AT EMR, 1B, PTAFERE 200-300 B ALIRAEEAT, FE/ AT
=120 %M, 32| 215 mg /L& 15-MPA #F= 210 mg 44 16-
MPA(Pd).

5714 200 mg a4 15-MPA #= 16-MPA(Pd)ET REA+, RE
0.03 M, ZmAZARARE 0.5 N 69 NaOH /K&, RE 10 MG, ®IR
JLE P AMANTIRTEE, H1E ER, EFE] 180 mg &40 17-MPA #=
175 mg /4% 18-MPA(Pd), —/MbA43 5T K.

a4 17-MPA:  C,sH3sNsNa,Oy9, MW:=905.2601. 'H NMR (400
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MHz, DMSO-d6) §8.58 (m, 1H), 8.21 (m, 1H), 8.09 (m, 1H), 7.98 (m, 2H),
7.71 (m, 1H), 7.54 (m, 2H), 7.44 (m, 1H), 6.70 (s,1H) ,5.32 (m, 2H), 4.62
(m, 1H), 4.55 (m, 1H), 4.38 (m, 1H), 3.66 (m, 2H), 3.52 (s, 6H), 3.36 (m,
2H), 3.20 (s, 3H), 2.71 (m, 1H), 2.58 (m, 2H), 2.40 (m, 2H), 2.18 (m, 2H),
1.73 (d, J= 7.0 Hz, 3H), 1.61 (m, 4H), -1.81 (1H, s), -2.10 (1H, s). HRMS
(ESI) m/z: CysHygNsOyo[M-4Na-H]", ++E 44 816.3250, 52 M4 816.3255,

L) 4. LA 1T-MPAS L A REBLE B MBREBH YA

A SR 3 o A KIS A AT A ) 17-MPA Y 5 80,
BB I 3t 4 I AT A6 A5 98 ) B0 B 3h A 06 I AT IR

FoRmE — 2o AT A 17-MPA 2T AR KY, H&aA T
BN hiR, KFEFAEM CT26 ALEM & miR, 27T Balb/c (%,
18~22g) /N Reg A, M MBI EARL, B/ E 7 X7
it BRARE, AR E—KR., BB DRSS 4 40: (1) 2F
PR (BRAMINK), (2) 4% (17-MPA) 41, (3) BE4 (A
RBEE), (4) 2B+ F (17-MPA+R F ) @, (5) vAfisib
( Talaporfin sodium, —FF X2 A7 2h ) tEAsTE . EEMGE
12 R, DRE#MESH 16mgkg 49 17-MPA, 4h )5 %A 1.88W/cm’ #2
£ 4508 30min, LA HTRITREELE, 3 RA-ANFE., SHE
17 Fa 22 RIATH Z /Ao ZAFT 4269657 . 7 RAELEH 17-MPA 4~
FH E S %S (SDT) stahMik Mg AT g a9 1E A .

A 38 EEE T STRAVAER B A ALK E RIRT LAY
I RT4EA%, 4625 (17-MPA) L6V G LA R 0EA IR Y, mibth+& &
(17-MPA+#2 5 ) LHMEEAS IR KR F RV,

B4 7R TALAEANYIFEFHES. 0B 4 TUEE, 17-
MPA+#2 5 At FFIE 6 T35 2 F KT AT BB, FHAREIKTL
B, A B et B4,

MBItV E T 4e, LA 17-MPA TVA 58 F A0 T4 5 3
NI, BT H BT/ RE WE R4
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LB 5. LW 17-MPA 53R 3 H FERHFR
LR & 3O AR &8k AT AL A4 17-MPA £ SD K RAR A 89 254X,
7 W VAE 17-MPA £ ICR #98 BN 649 F s 5L, vAhehas
AR P e R AT R VA R B . RE) B s ST 9N A AR

EIFHRARMEEELN L RELGBE A AFEE. BLK
(FBAEL . IREBRAE. RAARR), 1356 0 R0 8 A B NEE
BRI VA RAE N RIS AF BT 15%, BFAEAEL20%ZA ., £
WE] 17-MPA £ Fa935. F . KA RKAKAL R T FRIRE QRIS
K E 4 Al A 65.89+£2.38%. 69.71+£0.22%. 74.39+1.13%vA A
80.73£0.35%, MAREIRINELE H 68.10£0.99%. £ H 89 EFHH
Fiktg ek EAAM B BRI LB E SD KA w}?é’y HapIRE,
% 17-MPA £ SD XA T8 BRI A F 5 E2REF TR, oAk
F A (t1/20) A 0.627+0.256 h, HRF %4 (t1/2[3) 7‘!7 7.421+0.802
h, stoh, KA FHEEHEMZ DYSP-CO7 5 SD KA R & ey
A, REFE G, P OIKKRAY DYSP-CO7 5 SD X R e R & &4
S E SRR 90.9441.90%. 92.25+1.40%. 95.78+1.20%., 17-MPA /&
ICR #JB N Ja e, AFRE. MRAE. M3k, B AEVA BT B 4048 F 34 6
AmE], EF 17-MPA EFES BIEAL T 27 5HKRE, EMNGLALR
PIRMRLE, FAE6h~ 12h BEH MR EHHRE.
BILHRE) N F FBGAR, BIET /LA 17-MPA £ SD X &
KRR D FFE_EHEA, kodhh SD KA Ea4L L E
@, A ICR ## R IE S B IR+ RERLEE S, ENBART L
BEREAY ., RAELT GRORM G EIMAENE AT 17-MPA
BIREST G A RAR N3 ) F R LBE A TR . AREPTIF B 49
BRI FEE, EBVAESY 17-MPA 85K F R84 L4046 77
BF 1) 69 A H AL B R G, SHLAH) 17-MPA 34T & %069 25 5UF 330,

N RAE R T 16 mg/kg 49444 17-MPA, F##0 1 h £ 12
h &0 E B 244 17-MPA £ ICR /) R A2 P 64 4 A7 B &0 1a) &,
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LR P 17T-MPA REF L, 4R TF:
1h: BE >R > PERE. SR> PG, FFIE;
2h FFRE>BRE> AR, SRR, MRAE > MG
4h: FFRE> BRE> M. SR, AR, AR
5 6 h: AFAE > B RE> PG . AR, PRAE. SR
8h: ATAE>RAE > ARAE. MPJE. SHE. AP
12 h: BFRE > BRE> AFIG . M. PEAE. w5

F 4] 6. A% 25-tFPL #= 26-tFPL(Pd)%) % %

10 144 25-tFPL #= 26-tFPL(Pd)%) & mIE &K 4o T
v
BocHNMO\

Grubbs' Catalyst/DCM

o

3) NaOMe/MeOH

Hr;l Hl%l 0/0
EocHNMO\ BocHNAMrO\
o o
19 20-L 21-tFPL, M=2H;

Pd{OAc),/DCM

22-tFPL(Pd), M=Pd )

TFA/DCM
_—

HZN/\/\/:\H/
23-tFPL, M=2H; 25-tFPL, M=2H;
24-tFPL(Pd), M=Pd 26-tFPL(Pd), M=Pd

LR BRIEER T G SN F R T

DAL A Y 19 A RAE, % 500 mg /LA 19 BT W R PR
(DMF) ¥, K& 0.1 M, #ArA 479 mg 5 = A E-NNN'N-m F 3
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PEos B AR 3 (HBTU) 5 220 uL NN-—®F &K T (DIEA) &,
FRJL 0.5 B AN 393 mg BAER T B L8R 3 5 293 uL NNN-=# &
ATk (DIEA), @8R8 1 e, FRERMA AT (DCM) #
g, Kok, RYE, PHFREET 1% F 4000 FERER Y, HHR
K8 EF, B pH=6-7, BERLE, —RA T (DCM) BMZkEE,
Kk, KERMAIELG, 200-300 B A4 LN, ¥EE/ R FK=115
PBL, #$2) 550 mg LEa4h 20-L, K& 85%.

F 400 mg a4 20-L 5 1540 puL #93F Z A F AR Lla T =4
Wiz (DCM) #, RA 0.03 M, ZuA 133mg #3454 B F] & =R
FE 24 B, RO RIS IRRAER E4R BT, KRERRS K,
MEAHAE, K4, 200-300 B ARRAL BN, FE/ R Fl=1:15 %A,
%3] 309 mg &4 21-tFPL, % 65%.

F 200 mg &4 21-tFPL AT DCM %, REH 0.1 M, JmA
79 mg BEEg4e, MmAREREE 5 NI, RERZKE, MEAVER
%, 200-300 B AEIAZ BAT, &b/ AER=3:1 2B, 1F3] 205 mg &5
#o-4) 22-tFPL(Pd), 1% 93%.

Y

F 200 mg A4 21-tFPL #= 22-tFPL(Pd)% #/&F 3 mL =& ¥
¥ (DCM) ¥, #eA | mL =R L8 (TFA) BAFRE 1 h, BRI
ERGEZTF, 451453 190 mg L&-4s 23-tFPL #= 185 mg &4 24-
tFPL(Pd) #1..% ( TFA # ).

4 A 150 mg ALE-4h 23-tFPL A= 24-tFPL(Pd)/& T AEA+, KRE
0.03 M, AeASARAE 0.5 N 4 NaOH /Kizik, #HFERE S5 DE, &
BT IANTKTES, Hrd BAR, 08, 531453 140 mg L&
25-tFPL #= 143 mg KiEHALE# 26-tFPL(Pd).

A4 26-tFPL(Pd) CyHiFsNgNa;O-Pd, MW= 1038.2108: 'H
NMR (400 MHz, DMSO-ds) 88.72 (d, J = 16.6 Hz, 1H), 8.06 (d, J= 7.5 Hz,
2H), 8.03 (s, 1H), 7.29 (s, 1H), 7.82 (d, J= 16.6 Hz, 1H), 7.58 (t, J = 7.5 Hz,
2H), 7.45 (m, 1H), 5.28 (m, 2H), 4.60 (m, 1H), 3.77 (q, J = 7.5 Hz, 2H),
3.57 (s, 3H), 3.53 (s, 3H), 3.51 (m, 2H), 3.28 (s, 3H), 3.15 (m, 4H), 3.07 (m,
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1H), 2.59 (m, 1H), 2.46 (m, 1H), 2.12 (m, 2H), 1.71 (d, J = 7.1 Hz, 3H),
1.65 (t, J = 7.5 Hz, 3H), 1.57 (m, 2H), 1.33 (m, 4H). HRMS (ESI) m/z:
Cy7Hi6F3NGNa,O,Pd[M-Na], it H1A 1015.2216, 524 1015.2221.

LM 7. AW 26-tFPL(PA)*T AT 5 84 %ok
(1) 4RI B mpOBTE £ 5

EAREEF, YA CHC (Z&rh% e6) 1EA3BALE Y, KA
MTT %3 1ba-4 26-tFPL(PA)*T T HepG2 4Lt i &k 5 &4,
FAkH, HepG2 taftfeifhm 10% (v/v) f64 & (FBS). 100 [U-mL™
R EMA 100 mg=mL ' 4 F & 49 DMEM 35 A P25k, w4 5x10° 4
tm e/ 3L AT T 96 k. EITFRE AT, IR E 37°C. 5% CO, 49
B P I 24h, PAE RRLRE B M(0~25 uM)BI G A, JE fa e
NRE F 6 2% e6 (CHC) #t&4 26-tFPL(Pd), 24 /)
& A 3-(4,5-= % Jhege 2-50)-2 5- R A vg Rk B AR (MTT) %k
Jik S B AR, BANERES =K. RERE(0~25 uM)#

Wb kIRt A g

EMAr A, Bk, ELHBYHE

24 ) E, FwmfnE T 660 nm K K49 LED X4 % 10 min, HXiRA
1.7 Jsem?™. 3855 2 NP EA MTT EN R el ad %, RHhF5 =k,

B 5 7 B ARIE AR B 8910 AH 26-tFPL(Pd)YS CHC 4250251847
B mieFEE L. £REY, ELABRHNFELT, S14e4 26-
tFPL(Pd)4) & E A 0~25 uM B, @@ty G47%& £ 4 80%vh k., R
J& (1.7 Jem™, 660 nm, 10 min), FL&ERZ 93 Hm, o4 26-
tFPL(PA)4) 7677 3L A6 5%. HREH 1 uM &, &4 26-tFPL(Pd)+
KEGH4 I7 6 A TE BAH 10%, dAn . CHC 9 4a i -7 BA7 R 1E
80%VA £, vA E#IER B, 1wi4 26-tFPL(PA)YE A X8FH], EABT,

BB 2O 3 SL IR 40 i

(2) WEREXSR ('0,) M.
Je A4 26-tFPL(Pd)S HepG2 fmfi k3475, EF 660 nm

JK K64 LED BB 4 0. 1.

3. 572 10 54#(660 nm, 25 mW=cm?), 4% /4
45
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T4 2 H £ % RIR4T ATTA-EU3Y, #if4t5minh 10, 556874
BA 8 K stokes 124569 K F 45 AT 5, B8 595 52k B4 snAA 0
& e 'Oy K

Bo6cdT@ahAELSR ('0,) MAWEHRLER, A 67T
A S, HR4ESFELE CHC Mk, 144 26-tFPL(Pd) & fa o &
0, 7R R E 5.

(2) #FBIBXIHET:

K BB R H22 e & ATk smfnde i, B £ ICR ekt
DR AEMF IS 32100 A H22 @i, BREAR (WEBAKE
200 mm’ ), HATHBI HE T,

KoK = Aot A4 26-tFPL(PA)YA T A KY, H1& %
BTt sii., ¥R hwin, o 2ara. 4% (26-
tFPL(Pd)) #1. Rifa 542 (26-tFPL(Pd)) +t584+40 (PDT 41).
PDT 2864/ RAERFIREH 45 (8 mgekg') 4 4h AT RIS E T,
KEG4THG5RE A 20 mWe=em™, KBEIE A 5 min, RARBRTH 6
Jeem™. *TEBLR RAHALEE, 4% (26-tFPL(Pd)) 204943 % & F PDT
2, RERAHLG) ISR A S R ) PDT 40, A E, 2RE&4
S RAEGARE VA BBY SEARAR,

D REFERES LA 26-tFPL(PA)/5, @iL7ER S 5 R i%
AL (NightOWL 11 LB983 ) R &G4k 2015 ILEM A4 26-tFPL (Pd) &
LR, B 77E T TR ERE—AE).

KA 8 R-TBA. 22 (26-tFPL(Pd)) 20. RiIEBHUEUA
26-tFPL(Pd)+ L 2a 4T R 64 AP FB 4k ARty Ak, BB 8 T4e, Hafmaa.
hin ., SRERSTLRAL, 26-tFPL(Pd) +X58 4440 8 AP B AR AR B 5 45 /) .
4ol 9 Fiw, 4itFEFHSHE T, 26-tFPL(Pd) +H58 440 5 &
MR EEIBETLAREMERF: 26-tFPL(Pd) + 384405 %t B8
ARG F AT p<0.05. BRI AT p<0.05. 54 hatib
p<0.005.

R 8. RBEET AL
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B 10 = THRBARALPEG—ANEHF QRS F K 1 90
. 4@ 10 FFF, AR F R 1 QIR 10 Fo AR 10 &) _EiEd 4
BEIR 11, JRER 10 ARG RS Ak 120 KT 13 oAk 14 ZAK
R, BZEEANRRFT>AAEAZEFALEHES 8. FRE 10 24
THTREHER KT, EREEXMEETFANBY, MIAELH
Trhl, RABATEERTBARFBLERER | QHIRRE, TAH
R EANREIRF TR BB IRAEE 8 M E., ik, FERIL
1099 HF RTAREREE 8, Ho, B 10 P RGIMEEFR 1
AR 10 Z—AEEF 13 AL 14 R T E4b K 3R 4G-F e X
B, ERAAIRFEARAAR T Aot e R A E T H LA B K44
R ARG R RIESE, FlhewfH, vE., LERREF. &
ARAEBAPTE, 2R F R 1 RILTALR 5 AR KA01E M
UL, VEFARERTEP, ML T, LESARBEHES
8L MR B AL WGP .

B 11 8 TREARR NG S — AN EH RO EE R 2 091F
A, deB 11 Fia, #4885 KR 2 @3RI 20 Fo AR ER 20 B L34
AYRESR 21, JRET 20 FeBE 3R 21 AR EA AR B LA 8, B TURER 20 49
T EHXAHRKEE 10 ¢9&2F 10 /AF, Hk, B THEGEG,
B, AR 21 B, RBAKRGH RS HKTREE 212, A 2141
Al RS 2142 ZARK, AZZARRTOHNAEA LTS %
A% 8, BAE 11 BARFETRERAR 8893 F, RAXIMGTET
TH B &, mARRA T RG], HRIEPTE 6967 MRS F R 2
BHARIR L, VARG R Y EA R P R T A B4 F A2 8 49
$F, Kk, KT 212. AR 2141 Foly/k 30 2142 L HR B o442
BHAE SHHENANA2. 2404,

FLAgd, RAE 10 = 11 PR ag 45838 B RIS SR 4
BELTS R, ARIRFE R B R T KA K, Bl hetl B 4. Behk
R E R BEIARAT T R A F G RA A E AT AT AL, W BT A&
W& S AR, X 2 TALER EAMOA A ZEARK TR A .

B 12 78 TARIE AL O 69—/~ 5256 77 R o9 $ a8 348840 3 49 AR
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A, %l 1277, HEESHE 30FELERTD 31 TFTRE 32, LAT
31 A ERMAGRE, 33 MATHEEEERE, ZEEZFXTHA
AR P AEATAT st TIES B AL B AL 3 097 K. ETARHE 32
L, FERAETFARERES 8. RIBEITE 67T AR B BN
3 BYHMRIR L, TTUASE A ROR Y B A B eg AR B kel 8 Wi E. ik
W, ETR@m32 LHORE 28 NMREHAE S

BARE 12 PR a BAEA 3 AR LM, FEAFEYT
A& 32, {2 SR, REBBEATEHRTZEMFTIK, LT
AR TR M), BT R ORI @ 3 0K

B 13 ~H TRBARLAGF —Fh7 RO TAH fRIZEHEK
F 40 sk fe st 4 09 MALE . el 13 T, ZHRIEEHEE 40
Wit R TR ENEE 41 Bise B3 42 A0k, AN, 4
B A2 e E R ARE R E 40 AR F T, B X dhAe Y A
. A X 4RI EHMALE F ARG FATRKFF G aElpagsh, @Y
R AR HRREE ARG KFEEAGEAL ST @GS, Eiz T B
FHFET, BB 2 R RFRERER 8 WAEFTXEHHE
12 A g 3 fb 84240 340 F), Bk, £ TFREZEQB G, RERZ.

RLieh, RAAER 13 PrdeBaRaEsh 42 AKEFHR
LR B RING#S ), (BAREE F, bbb s B ARG R T ik
X, B4R B4 57 % AN B ARG ETAE, TAK4 ‘ééé?f%#t 42 3K R AT
AEBAER B REGOHZDOH X, i @ rms s E R 40 b =4
HAxiE R B,

B 14 7 THRBARAG—NEhFTEGREES A% 100 4
HALE. B 14 T, RF BT AL 100 IEHAEESR FR | FrikikAl
9, MBEWME SZAABEAR OF. EARF OTUALEANTHE
Yo 2R 8 5 AR Z Ay, B % R A (AR A), TR K.
REBACS. BOKE. fhik, RARLERAL. #yKk. §FEX
SRR T RARF R |, Bk, BFEEQAN, REEFR, &
Kb, TOARBALE R 2 BHIAE P K 1.
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B 15 T TRBRLAG H — L5 LR E EST A4 300 49
WALE ., B 15 7o, BEEST A% 300 LFERGESFR 1. HES
AR 4 FodERRF) 9, RALBAE 2L TRERER 1L, BEBR
e 8 IRAAEMA OP, BT L O ABALATRAEREKR 1. #
BRI AELE 4 AeddfdA) O, AL, BTEFGBE A, RBRE. HXRNH,

TUAR AL PR 2 B RAER AR 1, XA EAN 3 Bk
AR 4 HAH W LR G,

B 16 7 TAREARL 69 X — %75 EMw A PLC A 34 &
G B EIT R % SO0 AER. Wl 16 FTa, R F EJT A% 500 L35
AL B R S001., EARAF B A4 5003, #AEEALLL 5005 vA K PLC
B Fh¥s% A% 5007. PLC B 33541 A4 5007 5 A 5424858 & K& 5001,
%%ﬁa’kﬁ B 2 % 5003, #HALRAEA 5005 ABiEdE, URBEHFEER

ZEZ A HE IAE, BERFIEE A% 5003 EEFRERE
/JT'\ 5001, AETF /A PLC A 3414 % 5007 934 F, @HLEF
JR 5001 B BARF]) 9. b, PR IETTARA Kk, LTURLL
KikdE, TR B AR 5001 TR BAER AR 1 & 2, T2 HE
MAEAT A E R AL S R 1 3 2 69 4R, PTR B4R 334240 5005 7T VA2
WAL BAEL 3R 4, AT VAR AT AE AR At AL 3 K 4 49 TAK,

Rk, PLC A hizHl R4 5007 L @3 BALA % 5008CR T ).
WM A% 5008 eL3EHAE 5009, #lde 104 MR, A TR TAER
B3 B AR PTR B AL B P 4 2V — IR AR B AR 35 0 TAE 4K,
FEIMERFT VA4 B 22 Frt) B85 Rk, w0l 23 Fiaeg T
Ve Xfe B iRk B4, BAhiki, WBALE 5000 L4845 8 T AKRK 85
AT B, ERIIE TR 4B 24 i w0 B R E T 7 ESE, MmikE)
IR, B E G RZATS 0S8 A d, AT AR BT A

B 17 7 TRIBARLAG—ANEH T LR E RS 8 06k
ko B 17 F7w, ¥ bk 807 AN A BN, &k REE & A
BER R R R AR, WE ARG TRAL, b A 69 A & E K
A O BRI E 806, FF¥—/ LIIFH F4 810 49 /E4 1% 808 AN

R E R 811 69N ILE, BRmEEse 811 Han b & 805 7K. #H2
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TG h R 805 AANFRALLE F IR 1 K 2 A9 AE3R 11 3 21 L9 TRE 84
Ak BILA, —FZERARKRFRE 804, FaT4RiRie 811 B A
HEM|EBEFR 1 X 2 EZBATNHE, EXL EANFHHRIKE 803,
FHUE 802 &, IR 809 s A4RIEAE 811 b, KA kLR
B2 6BEER 11 & 21 4%,

X BERBETREETRAET OINARIS, & T RKFE
i BRPIE o XA B BT A o) BRI RAR,

B I8 ~HTREFEFZSL 100 69 TEARERE., B 18 FFF,
EFBE 901, @R FRTEABMA, BIFRMAEELAR S
R EFTAARE BT, ETHE 003, FAKRE THRLE F KK
Lo FH 005, IFBERER, OARLHLE K, £ 5 KN PR
BB AT AR RS R I A BORE B AL R, e BRI E
SRE A 0.1-3W/em®, 8% 0.1W/em®, #l4=% 0.1. 02. 0.3, ...
1.0 1.1, 120 ... 25, 26. 2.7, 2.8. 29, 3.0W/em®, % hi&k4
R B kR, @IRFERFRFIEANLS S M, AET
ARG IZF T Y, Stdb A BROEGIES, WRFFHEE
BT VAIFARERARERF AT B L E LR FIRIBRE, Kk,
BREA A B TBRAGS. B)K, Rk, PTEAMHNGRERZMES
0.3MHz £ 3MHz t9 Bkt ik, Hiki, MIREER B KGRI Fo & 2L F) B
LA E ST AR 5 K.

B 19 7R THRAEESFZ% 300 69 T4EAE2E, wE 19 i+,
B 1001, SRR B RPIEAZEMA, FFEBAEIRAERF
KPR AR E R E ., EFT 1003, BAKE FHLRF KA
L. BT 1005, G TFHp R, LR AERANT. EFR
1007, ATHFAR #4835, GARKAHALE K, MR F LB fodkfl
BB S0 AR B R 099 E A 0.3-3MHz, BT A & 4 R R Ak K.
ik H, GIHRELEF R EARY S QEMA, AR TFRAMKILS
FTHEP, SFdk A BRROEE RS, IRF GRS T T
A EREEFRT S E) L FERGRF RIBE, ik, BAAAHLA
ERLACA . BOK. ik, MBFEE B RATA A6 B KA IMHz
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AR B . MM, MR BB PT A AT 6942 B IR IMHz #9iE 40K
Pk Ho, MARFE B IR BE B AR B0 F) BT @) AR R AT Bk, ik,
M he AL KT A B S AR KA AR B R

B 20~ TREERF AL 500 8 T RAZE. B 20 FiF,
FH 1101, B3h PLC AhiHl 24, Bid PLC A #IEF| & 449 AM
K, Glhetel 21 BT 69¥ GRRIEE RATiZ B I R At AR 242 4.
HESH 1103, BHhERFENL A%, EFFK 1105, BRFN R %I
Yo G ARG B E R T IEANEARA . EFE 1107, FIBTREEE B R P a9
fR 7 6 R E HERLTRBTE GE, wRBIK, MEAFIEK 1105,
STHEL B B ORGE IENERES, BN, HEAFI 1109, HAKE TH#
BB B RARIR L., AT 1111, B HER RRETEE, wh
22 BT, Bl4e T AARIE & & 0 R R A S RIRATHE T, LTk
FAFLyT. AV 113, RETEE ST RIRGAL B KGRE,
40X B E %A 0.1-3W/em® 52 B, A 0.1W/em®, #l4e 0.1. 0.2.
03v v 100 110 120 v 2.5, 2.6 2.7, 2.8. 2.9, 3.0W/em’,
EFI 1115, RE TGS T RIRGGAL B BGIRTS, ) de ok Bt KK
Hk, BT 1117, 4B 23 Fra, REPTRGET RIRATE 6974
JTEFIE], #lkeh 30 o4F. EFI 1119, FIRTEEHRERE,
REZWEEE, NTAEHKERFE 1111, SEAFERTEE;
FN), #EAFE 1121, AT 1121, O FTHHHEBEA, FLZA
FRF P, AT 1123, FTFPILEE 7T RIBOA R G EALL LagA2
B E, GAKREHAR E K.

LR gyridAzd, TOARR PLC A 3hiEh R AR 15677,
M EHHAT TR 1111 2FE 1117 694846, SsAap % E, Bt
R EENSERER, EFR 1111, #HATRBSEF R, TR
BEHNAEEE, RAFHRBEEF R LG EREE T4, ik
FRABEAGRFRARRE T, A AFREA A, BN,
AR R R ERRTD LA —R R E AR T, KA HRERE
JREEZR G — R AR B AL B TAE, BURI G — IR AL B M fE 25 e BE T
B —I AR B WAL R — R TAE, R R B AM e — 3y R E
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Pehe R I, REPABBEUEY—HR R ERAER AR B RKT
Fo/ XA L) —H o R FRERE R I, BAROGEFRBIETE
ZwmE., R 1113, KB B RREN, TREEANFTEG LS
R AR E, RBFEMFIRKRE G ER, BFRELEA 0.1-3W/em’,
FEFBE 1115, REAL B IREM AT, TARBEEANPFTEGE 7 Kk R
Bl L, haFmktRiEs:, EPrkFF XTARSFIEIG 1%-99%,
kA 30%. S0% R 75%. EFF 1117, X EBE7FH A, THRIE
FEAFTEE 6 57 R AR L, EBE7IR A 530 o040, EF R
1123, RACBALM O B A T4, TUEAZEAKR EF 9%
— 12 BB ARR SR E B, LTAEAKREFT KFFHE L4945
B, EARBIESAE IR, BEGREAARNG T 565708
FeAE,

B AL, PLC B 3356 & %8 7T A 1245 F IR R 3%
A AR B MR8 35 VA R ) 4 3% JEAT AR AT BB

KRR, AL BT AME R LB GAR, KM A
BeZS B RM LR M —3R 5. SLETHRAL BAIMG B AN B B AL IS T A
S XSFTLEELE, EETULALFBRETHREREFRLE,
% BB AR E. SLEFAR B ML B A HIME S 0.3MHz-3MHz, kit
W4 0.5. 1. 1.5MHz.

FIRARZATAH LG RT SHMNBELE S TEBHETRBY K
SHILT MM, TAH 58 BAIRGGAL B IR AT vA KB ARG IR
AL T BT A FEANR, LRETRIAYE BN, LR RAK
BNIAL G BTG, FFE, KRAGAEF F A G IR P T RE Wt
RE WA BAT RS, AR T EA ST @A, MRE
427 EBAQEAFNE. REPRBITRINE B, AR EFULL AL
frath, mBARERBOFELTRCIWINE, L—FEFHALT. 2
Ve 0 BT I 06 T AT R 4.

R KA P it e 77 EAndd & R p| AT T Mk, {2
F A FE G ALY 658 BIARAT P 45 52 8 E 467 RATIRA], B A sk d
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TG EEH F @Y AFERIA TR, blhe, ELATZhFE
¥, PTG B ARA R — N TR BRI S, 2248
AR AL BARLA B R G AL B R AAMI LM, B H AT R
Bk RIETEFNSIENEMN. BN, BRI, AR EeGE
AT TAE AR 3 T B AR SR R E B VA b 77 P P 5 3R 69 4 IR 5 R
AHFE. BR, AEPRT ARG T, € TEATHHRE
W F F06 77 6 B AT

BRAEABY B P E T AH A o fiTEm R LT A
EABEERZAEWYMEA KRG EWMNG, AT THYHE. S
EET . ERUARET S5 E, KAVIPTREGAREEST ZAAELE
i

VA AL AR B TR, FFARRM ARSI AL, LA
KL EGAFA A R N Z A, PTAEO9EATAS 2. R k. Batd, 3§
B0 R KR IP LR Z A
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