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X = p-toluene sulfonate
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2.1 R EE

5,15 NHk b 5 SRR AR 97 STk A B o) i
fi F S (MeTs), — 9 &R, — & 532K (DDQ),
bR TR N Wl M N2V (B E R [ B

KB S5 7 nbkAT2E 4 PP1 AT PP2 434 '"H NMR,
ESI-MS F1JC %43 B & 4E. "TH NMR %] Varian UNITY
plus-400 #% f% 3% 9 % 1% 4%, ESI-MS K H IonSpec
QFT-ESI it % 1« , Jc & 2 #t K H Perkin-
Elmer-2400C % %% . %46 1% £ ] Shimadzu UV-
3600 4P eETE, A PTC-348WI HEATHIEL. ¢
St 4 ] VARIAN CARY Eclipse Jtifify, I id
VARIAN CARY single cell peltier accessory #E4T #5il.

JRF 71 B 1 ] Veeco Company, Multimode, Nano
[I1a.

2.2 XURHEF AT A4 R

5,15-nkpEFEnh bk 200 mg % fi# T DMF/CH,CI,
(v/v, 1/4)1f] 100 mL JRA % H, 7850 HiHE 30 min 2
SEAVEMR, NG F 2R E R FH S (MeTs) (5.5 g, 100
equiv.), fEG TR NI RN 48 h, Hi5H L
SERPTUE, EIEHTUE, 2 M LR Ll — ST
VUSRI 250 U = Ik, B2 TR R0, 7Ry
89% (K 1).

PP1: '"H NMR (400 MHz, DMSO-d,, ppm): 6 =
9.45 (d, J=5.5Hz, 4H ); 9.01 (s,12H) ; 8.15 (d, J= 8.0
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Hz, 4H); 7.45 (t, J = 9.2 Hz, 8H); 7.08 (d, J = 7.5 Hz,
4H); 4.71 (s, 6H); 4.08 (s, 6H); 2.26 (s, 6H); —2.94 (s,
2H); Anal.Calcd. for C¢Hs,NgOgS,: C, 68.68; H, 5.00;
N, 8.01; Found: C, 67.62; H, 5.24; N, 8.12; ESI-MS:
[M]*'/2: 354.

PP2: '"HNMR (400 MHz, DMSO-d,;, ppm): § =
9.46 (d, J = 5.8 Hz, 4H); 9.02 (d, J = 5.4 Hz, 8H); 8.97
(s, 4H); 8.24 (d, J = 6.6 Hz, 4H); 7.89 (d, J = 6.9 Hz,
6H); 7.47 (d, J= 7.7 Hz, 4H); 7.08 (d, J = 7.6 Hz,4H);
4.71 (s, 6H); 2.25 (s, 6H); —2.97 (s, 2H). Anal. calcd.
for CsgHssNgOgS,: C, 70.42; H,4.89; N, 8.50; Found: C,
71.31; H, 4.66; N, 8.75; ESI-MS: [M]*"/2: 324.

2.3 PPLOKVFHREIBCE

S R E BRI AR —UOK. R AR UK PP
MARBAEROREEIM P I XK EZIE, BREE
5 B SE IR, IS EEE(0 uM). R S IR
FFEL 2 b, RJA PR IR AT AR AR O A A
UM 10 mL (R RO, IR —UOKFRE R %1%
ARG E L LU, BOCSIRAE 5 h RO
S, DAPRALE 78 7314

3 AR5

3.1 PPl HyZEAMR KOG

TR AT RELRIE PP1 LLE A A7 AE T,
FATRA TBLAREN T735, KK N 10 uM
(10 B IR B 21 AR R /T IR L. RSN, B
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RS 1) B SR D6 AT R T IH 43 e . A R
IRIFHHIMEE R, PP1 ) Soret 45 £ I A — M7 T 452
nm [R155WOfCIEE, Jf BB IE T &, %R SR A
424 nm, WRCHEsR(E 2). MR SG G LE 447 nm Al 445
nm IS SEOSCT, BT LU Z I FR 5 AN
B (0.16 &£ 1.25 uM Al 2.50 £ 10.00 uM), 735l
AT P ACIR S AL, B4R, XF 452 nm bW
(PR A U1 D 2 43 T 3RS 52 2% 1) 6 15 AR A0 R OB AR
P SCHRFRTE O I S AR TN R % 45 b bR 2R 4 A4
il 5 0y BRI AR AT TR AN R AR ) S g N B
H110.62 uM PP1 7K, B 30U 452 nm 4k
WAL U (O30 2, LA K 426 nm Ak IR AC IS £ HE B 4 Sl )
INVE R 2 U IR INH DTG

3.2 PP1 AYILHE YE B i

JLHR M HU R (RLS) B 4 Mk B S —Ff T
S B NIRRT R 8K I 2 35 SR AR AR AAAE (1) e P 1 L
RPN T AU k%8 RLS Bkl LLgk—2D
A PPl REARMIfAAE SRR, ik RLS Juil 461
nm A 3R BUR (K 3(a)), LLACRAMEREF 452 nm
AR ST e TT AHENT PP 75 VA BE JR /AT (R T el
LI T J-BEEEAK. 75 RLS 55 %) PP1 ¥ JE (R4 #t
KRBT, AT LLE 25 5 0 5T L bl PP 1R £k 1 T
{1, 16 1.25 uM BRHARE K, SR 5 BEE R g — 20 ot
B IR(E 3(b)). Ak, AEAFELLBEI K LT
TREWh, W 0.62 uM PP1 ) RLS 155, il
|| RN AR S S B DN IR = 4
Ut - AR R A T ARER.
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B3 (a)& AWK PP1 KW RLS il (b)461 nm 4
RLS f5*5%) PP1 ¥R B MK R I

3.3 PP1 W5 KA i

FIHFCA L, LRI G & RLS Jei,
PP1 BEIE T =5 R AR (R T 1.25 uM J5)#B
B 55N Q8T 800 6 AR AT W 2 AR
ZHhb. AR B A DI A AR R AR A BT
e, BATTR AR 4 M X o TR IX P Ah R R, AT
JAA, BOEHrAEE T—ANT RERER S O
B HL 7, 3l R SR AN Y i st B I B A 2 B
(). AHR T e RRARIE A, WA A 0 BRI 1 e 13 5 Ay
BB, 4 PP1 IR FEAC T 1.25 uM I, HAOk R 5HE
PWEERL IR — AT 670 nm Ab ) 3 A ST AT — N7
T 726 nm Ab11)JE ;1T R T IX AR S, 726 nm AbJH
WER SR TR T, 2ot R (& 4(a)). 1 726
nm FFEERIE S 670 nm 9 GIRIE 2t (Lyae/Lero)
XFPP1 R IEAEIE, tRee WS RI7E 1.25 uM A1 H5
FUE 4(b)). ARTTICIRAE 0] RV FE(4.00 uM)IE 2RIk
F£(0.62 uM)[¥) PP1 KIS BUINA 1%, YA RE T 20 [F]
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3.4 PP1J-ZRERIRING SR EIK B I &

AR SRR T 1 Ty v, R e e ok e i T
LA A5 B AAAE AN )R BE T (RO BOR SR, AR i 0 R
PRI, MR P mi A B Bl 43 21 1 F 3R FE K (CAC).
5(a) AT LLFE B PP1 HAAT ORI HDLAE 430 nm
A, FEBEAR TR AR A 452 nm. G SRR
ZUCHATI R A R RE V) 242 £2.0nM(E 1.

PR DL ESCR SR, ATEUR AN PPTBHIR
JEARAL T BRI SRAEAT NI = A R AER T

£ 1 KB PPL 1l FEREE W S

RENY 1 2 3
CAC i 22.8nM 25.1 nM 24.6 nM
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HRBEREAR AR AR, Ay THIOS THI 1) H- 2R A1),

3.5 fEHISK

Aoy Sl TS B A 0 0K, 0.16 pM. Al
10.00 uM PP1 /K pHMH, 4RI 6.7 547, mi T
MK FH L RE 4 U T 16 pKa, BT PP (RN A AN 22 5
W pH ez, I HAEDRAF PPL HL R K
A, SIAN, T ARBL PP X R H BRH 25 it
WRAT LW AL S5 4 LA A, BRAVE AR T 55—
SIEIRUBH B TR PP2, %Ak & WA AN R I A He
T4 2SN, Wik, Ff 1R PP2 7EAH [
WRE AR L — Mk J- SR 1k
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R, X PP1IREE R T 2.50 uM [T AE il F 3k
ATHE AR 20 min, 0] LAMEAE PP1 H1 H-SREEH AN
J-RA(E 6). SCRTLilscie 45 R Bos PPl RE
9 1.25 pM I, B S T-RERR R, T
JERATILL 1.25 uM PP1 W RLS R bnifE b 47 1H 54,
BHEGEAES 5.00 uM A1 10.00 uM PP1 ¥ SR £
L ) 530 R 47.2%F1 9.5%.

N T N E AT R AT IS PP SRARRE
AR, BAE 5 07 838 Sk W 584 3 Wi s
MIERERES. K7 SR, Kshid s PPl K
SRR RNANE] — (R JE R () 2R 454, & B A,
TER T RST 38— I g oK b [) I R 40 ) 2 380 1) o
ATLAIA PP 68 75 i 1 6 T b 3 B V7 AE 5 RERE
@2 nm, Z9%F PP1 43 TR PO, iR 5 AR
Ty S I T AT AR AR F(1.2 nm).
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X o> B IR HL BN 3 BB nh BRI A

x10*
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250

50 jom

surface distance

2k
surface distance

185.60 nm

horiz distance(L) 185.55 nm horiz distance(L) 97.656 nm
vert distance 2.083 nm vert distance 1.272 nm
angle 0.643° angle 0.922°
surface distance  107.47 nm surface distance  185.57 nm
horiz distance(L) 107.42 nm horiz distance(L) 185.55 nm
vert distance 2.059 nm vert distance 1.259 nm
angle 1.098° angle 0.420°
surface distance  117.27 nm surface distance  87.920 nm
horiz distance(L) 117.19 nm horiz distance(L) 87.891 nm
vert distance 2.161 nm vert distance 1.242 nm
angle 1.057° angle 1.136°
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FEAAT T WAL — B Rl - 2R 1A

U3k, Sijbesma 55 NPHHRIE T #5318 41
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0D 1R ISF 1) FRORE T8 B vt i vt s AR PR 11 34 B v 10
(>10" Ks WRES), IR FINISIEI D), 7/ E0 7
PR, BEm AL Sk RAT (2R A4k, ALt mT Lh
W, A FET, SRR EORREAN PP 21 [H]
) m-mo P T SR, 0 AR L FRD IR ) P A 408 71 ] )
MR B R R A, (RN B v 7 B R, B
BT AN AR, S A O S AT R I T-28
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eIk, 242 +2.0 nM. 1% AL A4 PP2 AEAH R R AR

4

Rt —HUB R J-R K. 4 PP MIR)EIAE] 1.25 uM
sEi I, WA J- SRR B A B K, kST IR,
PP1 #5TTE H H-SRAE 4. X PP1 IR % T 2.50 uM 1)
ASCARAE 1 —PoBr BN &5 7 IRWE PPL, FEZ00K 3 ifE S P T AR 20 min, BEUSEAE H-K

R, PPLAESLIR AR T W RUBE R T LU R BAENS B SRAREAL N J- R, SRR AT JC R 1) 2
I AR TG i J-B AR, IR RS S50 REE N — g8 K k.
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Aggregation behaviors of novel dicationic porphyrin and
ultrasound-induced aggregation transformation

LIU BoWen, GUO DongSheng, SONG BaoE & LIU Yu

State Key Laboratory of Elemento-Organic Chemistry; Department of Chemistry, Nankai University, Tianjin 300071, China

Abstract: A novel dicationic porphyrin derivative PP1 has been synthesized, with electron-withdrawing pyridium
groups and electron-donating anisole groups crosswise located at its peripheral. Upon dissolving in water, it started to
spontaneously form J-aggregates from the monomer with its concentration below sub-micromole, which was
comprehensively demonstrated by UV-vis, resonance light scattering and fluorescence spectroscopy. The critical
aggregation concentration value was also determined. While the concentration of it continued to increase, PP1 became
to form H-aggregates. Furthermore, according the spectral results, ultrasound irradiation was imposed on certain
concentration of PP1 solution, which could transform H-aggregates into J-aggregates.

Keywords: dicationic porphyrin, J-aggregates, ultrasound-induced, aggregation transformation, nanorod
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