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Table 1 Elementary Analysis Data of Porphyrin Dimers®

compound C/% H/#% N/ %
2 CnHueMyaZn 79.79(80.261 4.90(4.73) 8. 01(7.74)
6 CuHuNO:Zn 79.99(80.47) S5.3005 161 7.87(7.75)
10 CioHe:Ma(yZn 80 29(80. 66) 5. 841(5.50) 7 49(7. 46)

a: Date in parentheses are calenluted value.

2.2 BEHNIMGESHAHARITESFR
- 1ER

XX BRI A Sy R T RIS TR, &
MR B — E BIRR G &A1 N, R — R AR
B ET TIE 30, EDIEANBRIR A fERME AT 45 #9304
Nf A T3 Fp ek, nheRERASLL SR A T AN AT B
Mg, BEME HETERR TR,
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FThHEHENEERNG T A EMBE B ENT

®2 TS BRIEMIE
Tahle 2 MS Analysis Data of Porphyrin Dimers

compounds M A'+H- A+D  A+0CH: A+0(CH:). C.w B'+H: B+0 B+0CH: B+0ICH:). B .o
2 1394 650 693 707 720 3or 656 672 686 00 290
4 1450 680 693 07 776 307 656 673 686 736 290
10 1506 680 692 707 433 307 657 673 686 812 290

e A: ZoTPP; h: B: S-phenyl-10, 15, 20-tri { p-metyl) phenyl-porphyrin, ¢z C: 5. 10,15, 20-tetraphenyl-porphyrin

-O-CHJ-CH:-CHz-CHz“‘ b ‘CHz-CH;-CHz -CH:-O-

a A ¥ &

§ v B «

Bl RESNIHESYERRATES

Fig. 1 Molecular structure of zinc-metal-free porphyrin dimers and proton number systems
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Fig.2 'H NMR spectrum of porphyrin dimer 6 and the protons

assignmenl

HEI- BAEE T — R EFEN M AR,
ZIFHTIVMHEBEKEERZMEREERRT
AR TP L BE R, WA, AR5 T
FEEMRERNSS TREREME AE. B3KM
TR 10 R A =S EEH AN RA BEE
EXMTATHRMNERITHEAEX. EHiRiIES
HmMmBEEHES TSN EREE, FEARILE
ARG TFRIMERZER. AT RER—>FAR
HRERMEK .,

B3I MEAIALFEH:

(1) Wb EEHARAMREX. REHRIE
A3

(2) BEREFKAEM, NobwfkeER RS
B U IR PO E R d. BETAE, T
(B ) T A B MR/, REAUDSHIA O BB R A
Erinok, B R SE R R B E T RS 2

(3) A A KM, bk 2. 6, 10 49 8E

{(b)
3 SAME 10 MRRERHR(2) HERERAR
(b) B=#=alH
Fig. 3 Viable lowest (a) and the highest energy conformation
(b) of dimer 10

B AE (HEMMA. BB - wER E] F8 8 1F A
8- 15

FATY 24RETH A 'H NMR T3 M 5
FRaid R, R REN K R, rhsET LA
XETFHCEMBREEES. 2544 T
oA () $ 2 oP B R BRI IR S0 AT 6 2L o 4, 18
HTHEREEEAMM, kAT &S0
BAmMBABINGE R,

AR UM i I S R AT R B M &
WRLEYA HE A KA, bR S &
BAaTRA4R, MK r RRNEBRBEF RN
K, MRS FH m o ERSKE A BRI AHENI
BT () B BB R - fEE R T ab s T
BB RAMEE, O 5 TIE AR A SN R A TR 10 1Y
SERE AF LRI UM 2 o REEF R At
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Table 3 Center-Center Distance, Dihedrel Angle and Total Energy Differences between the Highest Energy
Conformation and the Lowest Energy Conformation of the Porphyrin Dimers

2 6 10
highest lowest higheat lowest highest lowest
Do 18. 1897 9. 2650 18. 2256 8. 0850 22, 4272 6. 5472
dihedral angle 125. 56 45, 62 147. 51 28. 56 135. 08 14.25
AE 11. 005 16. 556 22, 008

d..: distance belween two porphyrin ring centers of porphyrin dimers.
AE: tolal encrgy dillerence between the highest and lowesi energy confonnations of the dimers.
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Fig.4 {a) Stereo drawing of special pair of chlorophylls (b) the
position of two porphyrin rings of dimer 10 in the lowest
energy conformation, * is the connected position of the
side chain for the porphyrin rings
MERAERAEN, AR RZROES
BEEK, oo EHEBEA, Bl r7 EANK
AT LU REFR (R AEFO R AV BE B 25 (H AF Ry
B2
WO fE R A AT E R, T 7-n EFIEE
BEERFETFHREEOHMBOER, B8EHMNE
B O E . XLAbE 10 89 AE {4 22. 227keal *
mol~', HPHEMELEH N 20. 947keal - mol-', A
-7 R BRI D MW, 5XMRER
e,
2.3 TUAMMEETIEARE
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W ) LT R (e AR, TR R R A A
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Soret M, TR OhHEAT LA IR ER B Soret A7 A R AR
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Table 4 Visible Spectra Data of Porphyrin Dimers and
InTPP(10 "*mol * L-' CHCY,)

compeunds Ao/ nm
ZnTPP 4]8. 6 509.1 547.8 5B6.2
2 416.2 4B5.]1 516.1 548.9 58%9. [ 647 7
[ 415.%9 484.3 5163 548.9 5BR. 5 647.5
10 415.2 483,00 5167 5491 5803 6483
2.3.2 Z5pKiE

FEME 7 DM A B % ZnTPP #i H.TTPOH
MILL 50 X615 (4000 ~ 400em '), 2 5 A& T A L opbwk
WRESTFHNHEIEREIHEEN NH COH
Zo-N %34 83,

H,TTPOH % nb eIk M8 58 E pow R SIS
3318. Sem ™', ZnTPP & EHF vy 08 5%, F F W 55 45
EABEABOHRES, W o BRI,
FLOPGE 2 B oy A, X 3314.4cm ', 10 19 pa
{ER/b, 3310.dem "' ARBEK ATRIMK (5-(2- B
TREE) EE 10015, 20- = (A - PREER) nbk)
LL5PEHE (BEBARTIL ) TN MG A RPHE vy
{HEA K 3318em ™!, 5 H.TTPOH i, Mk st
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Table 5 Selected IR Data and Assignments of Porphyrin

Dimers and Monomers cm ™!
MONMLEr dimers
ZaTPP H.TTPOI" 2 5 w e
3318.5 3314.4 3323 330.4 s aiperrole)
12571 1244,3 (243 B 12439 s laryl-0]
1047.4 1036.0 1035.68  acolO-alkyl)
995.3 10021 1001.6 1002.3  w#c.c, Puan
{prrrole)
245 ] 240.1 2425 M3I 0 vpw
203.0 218.3 2205 221 pna

¥ : ILTTPOM: 35-{ p-hydroxy )phenyl-10, 15, 20-tn{ p-methyll
phenvi-porphvnn

-

380 200 420 440
A/nm
B 5 AUOrEET ZnTPP 75 307 57 AT B B 2008 i o 1 T
i 3

Fig. 5 Second-derivative[—) and absorption spectra(---) in the
Soret band of the dimers and monomer ZnTPP in CHCL
(a] ZnTPP, (b} 2, (c] 6
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Wi je A4 TR RAR(L, FHE R ISAUEM, TIRME
veolO-alkyl) HRBTAEAME S N-H RSB LILER
#HFE, 2 89 veolO-alkyl) (HEH, 1047 d4om ™', 10 B
veol O-alkyl) A, 1035. 6em ™', B TR &
FHEK, WIWESES &S AR, T A&
U EFREH, COCEBAT I IMBHEIE
o, SRR SR 89 o AH I 18 4 e B (E 0 R A (R ST R
#e

£ RHECE WL SRR (400 ~ 100em ') 3D
HBErEREFSEENEFES. M-N@2#%Rka
MO TR RS2 REB|™ . ZaTPP #R{L
FERIEET von SEHFME S RNE 245 7
203em ', WO 2 B, HEA&RSHBEILM
240. 1 #1218 3em ™' &, FE MR ICAHE 0, LS
WERE M, XWTRERINWIRA L AEME TS
SRR SIMRA AEE R AMER,

2.3.3  #EIEE

5E FWOHME, HIWEER K 1: 1 B ZnTPP #
H, TTPOH M iE &40 11 B ZnTPP, H.TTPOH B2 &
KHFE, KB ERER TR, B 6 AHMHK
YA,

®6 TAMS AEREE 1:1 ZnTPP + H,TTPOH B ZnTPP,
HTTPOH WISt It ik
Table 6 Fluorescence Data of Porphyrin Dimers,

Monomers and 1:1 ZaTPP + H,.TTPOH
{10*mol * Lt CHCl,)

compounds Amw <O ur
ZnTPP 592 637
H:TTPOH 650
ZnTFP + H:TTPOH 591 648
2 593 650 55 B9
.3 595 650 71,18
10 597 650 85.59

7E 550nm M R HEKTF, HEAHERERE 570~
700nm FERE A, ZoTPP 7E 592. 637nm 4bF 200,
'tk 637nm 5 /F ¥ H,TTPOH 7 650nm £t H % #
% TN ML B BE/R LY 1 1 B ZoTPP #1 H,TTPOH iR
AV A 592, 650um 4b HE N T Wb
B, V3T ZnTPP M 592nm B W REER. MET
H.TTPOH & 650nm T Y #5358 i A 5. B B thrhek
HHFEESHIMRF =4 THARERER, EHR
BphMkAF P £ FE E M ZoTPP 3] H.TTPOH B & &

BT THEEEI T X D P S
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Theoretic Conformation Analysis and Spectroscopic Properties of
Alkoxy-Linked Dimeric Porphyrins

REN Qi-Zhi*:"* ZHU Zhi-Ang® WANG Shu-Guang' JI Liang-Nian® | CHEN Rong-Ti’|
{' School of Chemistry and Chemical Technology, Shanghni Jiaotong University, Shanghai 200240)
{* Department of Chemisiry, Nenkai University, Tienjin 300071)
(! Depariment of Chemistry, Zhongshan University, Guangzhou 510275)

A series of zine porphyrin dimers have been synthesized and characterized. Conformation analysis and w-7
interaction estimated value were performed using molecular mechanics conformation search and molecular dynamics
simulated annealing methods (in Tripos force field, SYBYL computation). Conformation equilibrium, intramolec-
ular 7- 7 interaction and energy transfer have also been investigated in detail via various speciroscopic nrethods:
Visible adsorption and second-derivative adsorption, IR, and fluorescence spectrum. The theoretic viable lowest
energy conformations greatly coincide with spectroscopic data. The porphyrin dimers were mainly existed in ex-
tended and folded conformations, as the increase of the side chain length, the #-# folded degree and in-

tramolecular energy transfer increase gradually.

Keywords: zine porphyrin dimers conformation analysis molecular mechanics tripos force feld
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