


SERT____062 H
uDC %% B978004402

=2 B F Bt
. 2 REFRIEX

B A E AR YRR

“ o3
(2! / 0/
- % K BEE (ﬁmm3

" b B F AR F AR

-

: Wik FA AN HEF FAE R LA APALE
# X I a4 2000.6. 12 #2948 3 2000. 6. 20
FAaF R FEAFREANFHAN

d AL ER




PEMEREEANERE EFART 2000 F

FXHE

nhuk LS E AP B U RS ERGSRYE, RS MENEIRE
B . ACLANMCHBF IR, T T a0 T R LA
1. KB HSBEZNN &, &S SRR IERRIEN B R T B i Rt
T, AU R 5B IRk S L &4, Bl —RFIRM, &l
THZA LAY, FEEa s, B, R, BEL. TESTTEFRIEAT
TR, HREPMAHRAIMBENFULEY . BNELTIHNERERERA
MAr, O A FEKSENRSE M, HP iR & A 5-3F-[N-(2-PHk v e B 45 )] 25 5
-10,15,20-= K KE0bpk F0 5, 10, 15, 20-PU-%f~ [N~ (2-nH R B 2L ) 1 28 ZEnbigk, 1
MEA AR R i TS e B R PR R B, e ZERMEE A R RAFEE,
kb LLBT AR MRS AR AT A BB R KA.
2. RSN T R ETF BT & B AT T L 7 A5
HLEMREE— ST RRBRIE. —RkUE, BTFBERSERS FEIERARE.
Bhferom, aLUEEREREBEKRAENE. BIOTEILE RN, BEEXTO
WhZE F R 6 AT A MR /N, BELEWH R KB BRI
3. SRR R R E E R K E 4 F B RS A Re R MR R, o
Rk R 2T BE FFUAE ST BATF A& BRI PR R 5-X-[a (ZZ /0
ZBERERE] HEH-10, 15, 20- R FEn MK ER BR SR HEAT 7 B8 RS OR (R B AT
WF, HERT TIMRE XA RSP LT RIRRMEER, FRSBCHEIHEBUKES.
XAEREAC S TEARBE R,
4. FIFHERH 5-X-la- (ZZH) ZBERIE]ZH-10, 15, 20-=FFnfmh ik
BRER ORISR M AT T O AR S P U 3 2k a0k (TPP) MISIEAT ABFR, RILEXT
TPP {REFRIMEE, B4 5-3F-[a- (ZZ0%) ZBEREEE]IFHE-10,15,20-=%
HAMKEE S I F RIS UL E TPP 4 F. ERIRXFER, TEem i
RERI R PER R R A TS R .
5. OhRMLE PRI R ET AR 2 TEARYEAR 2 E K MPRAE R 31T, BAIFA

[



FEAMFEBACERE 28 2000

B 5,10, 15, 20-JU-3t- [N- (2-nitig ST R 2E) ] AL nbG AT T CEERE- Kk &
FRATHPIA. B AT B R B - KA REAT R, RIBEK S B8,
MMRAAET RE. SBURSN-RI RS Soret LA B HILI B FIBE/R W K R
BHPRAR. MORAMRA B R R RN, BRNBEED, BT L2RBUITE,
G TENSEEE, BET 2 TERERYERE,

6. PRMRLEYI T RTINS &M, SIRANNRIE. 30T T ks
EUEARGUFA HPLC ERNRESBE 7M. & KH SRR
B 8 3RAF, ok THREMERTE, WRAENHT TR, &
SXERRIE AR EC BRI, AN XFR Ao ¢ R FH B T A B R A K

7. AT T ABFUEASRERANISHR B — RFIE B CBFIEAT T
AKMR A SROENR R SER, B LB 2 YA B E SIS hghd
FIAHE, HIHEERES Ry BT R, F Il &aissE
HREFEENCERY, ALERGREEH, BEAEEONRIEMN. }7
Y RHSLR R, BRI R A REFOENER. U B E hs k& TR

REEA:  RhEE SRWE o



PERFERBALFIRI LR 20005

Abstract

Cheng Hao (Organic Chemistry)
Directed by Professor Ma Jinshi

Porphyrins, an important kind of life-substance, have been widely used in many

fields. Herein we reported our investigations on synthesis and property studies of

some new porphyrins:

1.

According to the acceptable point of view that the most promising
photosensitizers used in PDT treatment should have suitably properties of
amphiphilic. We synthesized 12 new porphyrin derivatives and the structures
were confirmed by UV-VIS. IR, '"HNMR. MS and E.A. Thereinto two
compounds, 5-p-[N-(2-pyrrolidinone)]phenyl-10,15,20-triphenylporphyrin and
5,10,15,20—tetra-p-[N-(2-pyrrolidinone)phenylporphyrin, have good amphiphilic
properties as expected. They have favourable solubility in polar solvents because
of the special character of bearing 2-pyrrolidinone.

The spectral properties of these compounds were studied by UV-VIS.
Fluorescence and Laser flash photolysis. Usually the absorption wavelength
shifted on changing the solvents because the interaction between solutes and
solvents. But as we observed, the tail-porphyrins doesn’t have effect on the
spectra.

Reversed micelles can be used to study the behavior of order and movement of
molecules, in which the molecular or ionic conformation and properties may be
affected by the surfactant. The behavior of synthesized 5-[p- a -(triethylamine)
acetamide] phenyl-10,15,20-triphenylporphyrin chloride was studied in reversed
micelles. We deduced that it contained in the membrane layer of reversed
micelles, and didn’t come into water phase or organic phase. The result showed
the assemble ability of it in cell membrane.

We studied the interaction between 5-[p- a -(triethylamine) acetamide] phenyl
-10,15,20- triphenylporphyrin chloride and TPP in water. We found that the 5-[p-
a -(triethylamine) acetamide] phenyl-10,15,20-triphenylporphyrin chloride can
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increase the solubility of TPP and one 5-[p- a -(triethylamine) acetamide]
phenyl-10,15,20-triphenylporphyrin chloride molecule can make two TPP
molecule to be solved. This function can enlarge the applied area of some
lipophilic porphyrins.

5. The aggregation of porphyrins often being performed in the system contained
two solvents that have great different polarity. We studied the assembie behavior
of 5,10,15,20-tetra-p-[N-(2-pyrrolidinone)]  phenylporphyrin  in  different
proportions of ethanol-water system. This alcohol soluble porphyrin assembled
with increasing the content of water. The Soret band bathochromicly shifted and
the molar absorptivity reduced in UV-Vis spectra. The position of fluorescence
spectra didn’t change and the intensity decreased. Semi-empiristic computation
with AMI method provided reasonable structural model and elucidated the
large dipolarity of molecules.

6. Considering the remarkable high stability of metal porphyrin chelates and the
similarity of the chelates absorbance, porphyrins are an ideal chelating reagent
for determination of metal ions by HPLC. In our study the unsymmetrical
tail-possessing porphyrins as chelating reagent gave successful determination of
metal ions for the first time. Comparing with the symmetrical porphyrins, they
gain better result in rapid determination, and the method is sample and easy.

7. Photoactivated pesticides have many advantages compared with traditional
pesticides. The photoactivated pesticides may have great potential in
development of green agriculture. A series of synthetic compounds were applied
to pest control experiments. The preliminary studies showed that phtosensitizers
can perish most of pests during a short time. More experiments in laboratory and
fields are undergoing.

Keywords: Porphyrin Photophysics Analysis
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Kah 7147 (Photodynamic therapy, 8#% PDT) 2—F FZEMIR LB K
FHR, BENSHRRLE A LART B R A R M E ¥ 77 . 63 JvaTT
BCABFARITE . BT ERBSE TR B BNREETE. XEhhMENE
MELE 100 FHHE. BEHE 70 FR, X HimiEA B2 T REN R BEHE
AU TR, B8 T 5 A E MRH. X &EN 5 AT i g5 &
m: FAR, WTABOTEMEL, A AT EAEREZ . KB TEES
BUTRLT AL, X7 PRNBEASRIANY, CAENEERM (5F
HEEMEEECRBUE), AT R E 5K 2 B S e
KA. IABIEENER, BIERAAD, ERE, DAREMRA. BHEMTFX
ZHAERBT ERNGPEERENTETER, BT, WTHRA. %3
TT R R ERARN R,

K AITENERTER: (1) EE MR AL RG G M L8,
(2) BABRGINGH GEHARBEES) FLeEALE#HTHE: 3) X
HGGAEE MR AT R LA BB KR, AL FI BT B B SR R A 80 4,
BEFEEMNERTHREEREEE ALY, FEkE TR,

PIFUERA, PDT &¥TMREERNR I EEHAFE: — =38y
HERAMERN]: —RESERATHEALNMLEERLE XSRS, M
E A RRENE TS, FSBNBART2]. FRER SRS E KRR




FERHFREALFERGLELMRIT 2000 F

BTG 57 (3]

N30 ST R R R R AR P AR R R X R E RS FRER
HEHNEER (BER. FRERS). ZREE. TRMEDE. BEER
—Efk. ATHERESSIERLALABEIRE, ZRNEYERBTK
DNA K445 . PDT HIJE 38 450 B 2%, A A7 185 2 B HUER ] LURRRE S 3 AT
FERFF PDT HLERRY, ZR[R R R SF RN A FHUEL SCBORRE A E £
RO RR

-
oy \
st LB
Si=11TS ' 3. WEEH
" $ 4. FR I8 B
g Ty 7 - Sﬁﬁjlﬁ
! N 6. BEEELM A
] 02 (KR
5 6 7. AXBTER
(K EI)
So — 0, —

B 1 ABHRARENAYETREREE
B 1 2 RE BRI Jablonski ZRTEE, it 4 FHRBURETE EE MY
HTFE(4). X PDT il 5 BEE B TRESMABNE REE#UISO),
HRAZLSHERE, SRARFEENIE. 2R TFAZLELHFRLH
ﬁ:ﬁ%%%%ﬁ%ﬁﬁ,ﬁ%%*¢£%§ﬁ?ﬁ$gﬁﬁm%%%%ﬂﬁo
BT RS BECR BREEEMTE, BE=aENENREK (HBHEH,




DEMFRELETELEFEMRL 2000 F
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EET, eiTE—25AENE RN AEREY . KB PR AEHN
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HYNRAFUTRR:

1.

FERTE O (600-900) HIRMBW. ZEITEHOEEA, HEXEHES
>, BRBENSF FORFREBAD, (RERASFEIEFOOE. BE
%), HmeERe XA TFERARRL, EOTHERT IS EKMERRM
1],

—EABRTERE, —ELMREKXT 94kj/mol. PDT I+, MEHIZH
BMRBEES, HRESHEGE , ARLRNEK, RESLEHEE
MAFGBEEK (nss) ZEENEN: PDT HRNFERAAERKEGHN=E
Fod

. ERERFET, BROZESAREBON BT AR N A EEE, THE

RESE. REEFERB—NERYHIRES XIER, BRESEANFT
EXNTHRDEEHERIEEN, RRSEEEMSFRERRN, #18%
PR BBIA12), HHRLSERE PDT ERFHEZAEEYH., TH
XFEDCT Y E RERAMRER L RREEMGI[13]. TMELER
R ERE T ZESABR S ESES FHREEEB R,

 EFEE. FERUTREOEI, — N EEAERER S BON SEE I Rk

ER, MEFARRBEPRIMRORES A MRA L RIERS g %
FERD . ARBR KT, BERABFIG I MK B, URRABERE
H.

- KeEEETUEEEE. XHURRIEEFARRZRGTRE T IRFIEN —

A AT Z LR TS, BETFHRANTAYEL RN EER,
EXT AR SUR R LN, AR LB EIE TR B 0 RE s ik
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3.
4.

5.

AR RIFEEH.

. WEFELATRERR. REGWIINFOER, SHBGIESZIEARLE,

ERFEMRBALSKEESR, MEEFHASIGE, HRREFR. BRH
BN RERR M E A . BARR(R ST B98I .

. BHRKEESH, BEAYNERLER, BHRF. SHRFERTAYEMmHET

FIBEAE K.
BLER BT LTS BR B0 G805 £ 4 LUT JLF

. AhRRALEY): BFEMAtE, TUREANRETEY), —SANGRTAY), AR

FRTEDF.

. BERUESY): BREEREE, FEGEE.

BRALESY: MEBERNEIMME.
MAUEY): BETLBERLILRLUY.
Keiwat: w, wle, W, FhEuH.

XM G RAERNLEI B R PE[14], SR ABITRE T RIEFMFRE

B
K BB OB TR S I AR, 448 5T LEAI LR 5k

E Z-RARUTFEATE. RERNETRTHRNAHEABRAEE =
WR, BRWEE, KFNMEERY PDT —ERAEMAMREE (8 2). b
MEERA UM ZHADCEN (BiFS) PR LBEERNE: e84
- AR ERESE, ETANNEKREXEN. B, EESRE. AR
BB RN S ARERIER. RERNAFRBAER 15, BR—
MEBHRHER.
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ARSI R B AT R B RRIT Y . REEAM LS, Mayer-Betz
EACS EESTmatsk (HP), iE8A T HP MR HE[16]. AIBRTEE, AMISF
X HHITHIR. EEY, AMTRREE/EAIMET L mRRER. B
1972 F, AERERBX EFFE T RITHFR[T).
—. B—OEEG (1961-1983)

BARMVRERARE MAKEEENE, EXHEANNRER A HER
AAT#HR. B+HM, Schwartz KILH LR 1R KR 2 Ak 3.4 F,
T A2 L PR AL R IBEWI[18]. BT A+4EAX, Lipson Mt KR F(1EF K TE
Xt MR EKTR S PIREAT T i — 5 IR AL, 178 T M n kAT 424 HpD(stage 1)[19).
EREERX EMBE—MAT4Y. w0l 3 FiR. BT /AHER, Dougherty 2%
# & & &4 HpD(stage 2)[20].
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S%HOAc/H 80
. o
Haematoporphyrin I5min 20 C: Haematoporphyron derivative (Stage 1)
1 Alkali
2 Neutralise

Monomeric fraction
™~ Mc’haematoporphyrin derivative (Stage 2)
Oligomeric fraction

(basis of commercial photosensitizers
such as Photofrin, Photosan,etc.)

B 3 ek iR

Photofrin ) — /MRS, B REFEEARE, £ A& B L 6 E[21],
[t Photofrin ¥&¥7 BIRAST SR H. XA EEA AT MEERENE
£, BRH T EHMNA.

Photofrin ) A — MR AR, EAWEMHNIBRABERBEKTERETEEN.
— RV, CRIRKEKR T ERDMRIR. BN B MR AL SR
AN EX FHRI[86]. 1B Photofrin #HALAI B KIRME K 2 630nm, %K K
FHEALHRUEFREEAR, HEHETRENEHRAH (FERMAEA) 1
R A 871

BT HpD &5 KX gk, EMREANIEIFRAFRFTHLEHR, LUE
REESHHEITHRR.
. BITAOEEGE (1980-)

ENTERY], FRSCEABRM TERDE TR RHN#ER. & F HpD &
O P BT ZS H FTRR . AATHREFR A8 —FOBEN, Tof B AL 8RR
AEAREEF . EEFUT LM
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TUZ SN2 B 5 & AU RS &[22, 23], IXER BN TR PDT
AP AEE RIS E T ANz X, —RITUEREIMKEATED
BERERBITHR, FRBTREHE. F6f, ATHRARBIAXFRAIIE
FabR AT EY B RRERE AP E N . B R S ARIIRIE R A 75 (24-28]
B EYTE KB [ R BOG R B AR,

2. ZEnMREE:

X—EU M EBEOFBEELXMAERNG . RS F — kgt Ly
B E RGP . KRS RFREFAHIRERR29, 30], £TRKR
BB KK HRIBGE . AELR A BT, XRUEMRINE TES PDT YRR,
BHFFRM PDT BYMERE . ENRFENGSEAHER, WARNAFK
B RR e E, ARRRENRE.
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RIS L F R AR EAREM LS. XELEVHRERNZ
HAEERS. XE—MTHARENKEYB]], EEXTHPIMIEFAR,
BB R NN, HAERNERS R MERHRG. ERMERK, WXL
SR EHBRY, SRSEKEFRE, mYREEER2].

4. HEnbmiLEY.

TEARFINKS — /N> FmAKERE33]. KAE[34]. ZAK[35]. HHEH[36].
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WROLBIN R A R AR . ETSIRAMITEXE. XFEMIEELT
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