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Abstract: We designed and synthesized dendritic porphyrin which brings hydrophilic groups and hydrophobic groups.
Their different aggregation behaviors in aqueous solution were studied by using UV absorption spectroscopy, scanning
electron microscopy (SEM) and Nanoparticle technology. Results indicated that porphyrin 1 bearing hydrophobic group
can form rod-like structures introduced by H-aggregation. Porphyrin 2 containing hydrophilic moiety can form hollow
spherical structures (diameter is about 340 nm) caused by J-aggregation. So we have come, by changing the the por-
phyrins external substituents can be modulated by the morphology of nano-aggregates.
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TR HEBEM A R RN . X —d RS, BT
SSMEAR (B FOfr 8. mon HERUREN . FrEA
YEF 57K AH ELAE F DA R Y A 7 556 RS AN ], ]
PAG3 Sl T AN 6] ) 32 A4 43, NI AN [R) 8 AL A
SER I LHAS R . R BEENR IR ER - AB M AN R] A EK
REE GINAFEMEAL SR SR AR T4
TR BCE OB A R B ) Ee A, a8 B bk
A & BN AR R ThRE

ARSCEAA R T AT B R AT AR, 43 iliE
AN AT L (UV-vis) UG 494 fL T BT (SEM)
FGH KL FE 2 AT ASORT 9 ok b WA 5 0 1 T Lk g 5
IR A 70 T B SR EAT AT A Tt 7L

2. SKER
2.1, {LERAAF

Prestige-21 4 {df B AR 0 21 A1l 354 (H AR 5 i
AH]): AV-300 BURZ WAL HRA Gl AT B A FD
RF-5301PC 856yt (H A B A w]); UV-3010
B Ah - w] Wy ok (H A H LA ) MALDI-
TOF-MS S B A S-520 B Be(H A H
SEATE]. PRI Al KO ZIRZETRK,
VY S0P R s {5 FH T AL RS ]

2.2. ARk

WA 3 WA R 15254 RIE F) 500 ml PU 1[5
JEBEHEH 3 A 60 ml AR, 60 ml A2, 60 ml
UKBETR, hoF 130°C, [RlAE/INGF o P m) s S A
B 7.32 g(60 mmol) T IRFEA FHEE R 40 ml HIRIE
W, TN 4.02 g(60 mmol) ) HT ZE LIS ) 40 ml AL 2K
L AR 1 he IR EL R, REHHT
g, HRBESGER ARG, LA 200~300 H MRk
RIEEA, IR LBE AV BRAT A E T /0 5, et
BAE R EER 2.3 g, PN 2%,

'H NMR (300 MHz, DMSO) & 9.96 (s, 4H), 8.86 (s,
8H), 7.99 (d, J = 8.3 Hz, 8H), 7.20 (d, J = 8.3 Hz, 8H),
—2.90 (s, 2H).

WA 4 WA B TEZEH 70 /K 38 LA 1 250 ml
W O SRR IN 20 g(0.117 mol) 3,4,5- =R FL K H
B2, 100 ml ZFEF1 20 ml Z&, JO#ElA, £ 3,4,5-=
BEOEHRSC VR, GBI S mlIRERRR, ke
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W12he RMNEIRE, HAROERFER, »EHE
A, FTOKIRBREE T, W4, LA 200~300 H IRERL
NIEEA, H IR CBEFATA RN 8, 15 A ik
19g, 7“FN 87%.

&Y 5 BB R 1EREH A EEE ) 250 ml # H
N, BN 2 g(0.01 mol)tb &4 4, I 100 ml
DMSO, In#vRs 58 ¥ 2 JE M 5.2 (0.093 mol) &
AR AR, BHEmE 75°C, AR 10
2(0.04 mol) AR+ 7SkEH DMSO ¥AW(10 min), v
12 ho 1F1ERNJGE R CEREE, 43 A YU,
ToKERREE T, W4i, LA 200~300 H LR A [E 2
s VCEES): V(& F b = 2:1 HEN &, 5
ik 4 g, 72HA 34%.

'H NMR (300 MHz, CDCl;) & 7.25 (s, 2H), 4.35 (q,
J=17.1 Hz, 2H), 4.01 (t, J = 6.4 Hz, 6H), 1.85 - 1.69 (m,
6H), 1.26 (s, 84H), 0.88 (t, J = 6.1 Hz, 9H).

B 6 HIA R: TEZEA BIVE T 100 ml 7§ %
NI FHIN 2.45 g(2.8 mmol)tt &4 5, MM 60 ml 2
B, INIAE TR, FiR AR 0.3 g(7.5 mmol)
NaOH H7KEH, PRI 8 he (1L RN JGAH, 2R
Ja ARG ERRR R AN ZE PH BN 2 B, Al [, i g,
HHKZWIE, FAGREK2 g, 725N 83%.

Bs¥ 1 AR E3AEARY R ER 50 ml
P S I 250 mg(0.296 mmol)fk &4 6, H
20 ml K &0 HIE %, I EDC. DMAP,
785314 30 min, ¥ 30 mg(0.044 mmol)ItL & 3
() DMF ¥R B, BRSO 36 he
fFIER MG, A& B2 IRER, e AN,
FTCKBRIREETHE, W4, LA 200~300 H HIRENZ 9l
SEA, VO THER): V(LR 2.08) = 6:1 34T+ EHr 5,
A K 200 mg, PEE 72%.

'H NMR (300 MHz, CDCl;) & 8.95 (s, 8H), 8.29 (d,
J = 8.3 Hz, 8H), 7.64 (d, J = 8.4 Hz, 8H), 7.60 (s, 8H),
4.14 (dd, J = 13.9, 6.6 Hz, 24H), 1.92 - 1.79 (m, 24H),
1.58 (s, 24H), 1.27 (d, J = 5.3 Hz, 313H), 0.90 - 0.86 (m,
36H), —2.78 (s, 2H).

BC NMR (75 MHz, CDCl5) & 153.14 (s), 139.65 (s),
135.43 (s), 123.97 (s), 120.19 (s), 108.75 (s), 77.46 (s),
77.03 (s), 76.61 (s), 73.70 (s), 69.40 (s), 31.96 (s), 29.58
(d, J = 27.0 Hz), 29.36 - 29.02 (m), 26.19 (s), 22.72 (s),
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14.14 (s).

WEY 7 BFIER: TERATSAEET 250 ml
PN 7 g(0.175 mol) R ALAN, FEInA 50 ml
IKTEFE IR, SRIGINN 50 ml (K PUEIRIE, 78504
FE, BN 10 g(0.051 mol) =Y 2 —F%, Hihkhs)
Je» KXt 6.5 g(0.034 mol) HH AR S VU Sk g
WGAG TN Z S, HiRE 10 he 45 18 OB K0
AT, A& W, @ BAENAE, A
IKEREREET 5, K45, LL 200~300 H HIRER A &
M, V(ZERE: V(R OER) = 5:1 Nt ildtiT
HEWN B, RTENGREHRE 12 g 7=FN
2%

HEr¥) 2 G R 1E3EE A BE T 50 ml 1

OH
00
N
H
CHO

Propanoic acid
—_—

FHE A I 0.1 g(0.14 mmol)fb &4 3, HEAT B AR,
JOIA 20 ml K5 ELH) DMF R H AR, TIA 0.2 g(1.4 mmol)
T /K BREER R 30 min, °Kf 0.135 (0.7 mmol)ft. &4
7 [¥] DMF ¥R N2 R SO, B 12 ho 15 1k [ M
SR, H AR CBE 2 IREERL, 2B A LA,
IINTCKBREAA T8, I8, K45, FHHCKO -
AT E A A, SRR 120 mg, PR 67%. B
P 1 R

'"H NMR (300 MHz, DMSO) & 8.84 (s, 8H), 8.09 (d,
J=28.3 Hz, 8H), 7.36 (d, J = 8.3 Hz, 8H), 4.37 (d, J = 0.6
Hz, 8H), 3.92 (d, J = 2.9 Hz, 8H), 3.73 - 3.67 (m, 8H),
3.66 - 3.55 (m, 24H), 3.51 - 3.47 (m, 8H), 3.46 - 3.42 (m,
8H), —2.91 (s, 2H).
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Figure 1. Synthesis route of compound
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2.3. FAHRECH

WA 1R 2 BIGRATREE R A A 17
O iR A 1 AT 2 B AR, T
R D SR AP R S B E N KRR, BRI
JEN 1% 10° mol- L™, AN 839535k FE AT
FErR, VS R B IR AR, Fr LU EARIE
TS T AN SR RAT R A 4

3. FERG1TR
3.1 RPN (U V-vis) IR IE S 4

Bl 2(a)FI(b) 7R T A 1A 2 B A fRTE DA
IR S 23 BE K R UV-vis D6, B A 3R-A 1T L
i, AP 1R 2 AR KR, L AN KR
AT HEAFPAE. Bk, B 2 KK A
Y01 BRSO A DD SR P R ) 417 nm 58
% 401 nm, HUBOGEWEA T R IIFEE. nhksas1
£ 400~500 nm Z [AIIRISCATFRA Soret A (R A B
), W A B R R B, Soret I HA I
S FH T RN 3R P 0 B R AR e RS AT T i 8 3K
n BRI R . KT IR A, RIS Soret Y LB
oI e A RS 1 2 H-BUSR A, /TRl &
“TOXST” HEF, BERRIRR ST — A~ EARR SRR ER H g
ORISR AR . R, B 2(b) R R IAE K R T
AP 2 1 Soret WRISCIEAH L PU Sk Hh & A2 T B 2
HIZEF2, M 423 nm 2L E 436 nm. FEXT T E8AE T
(IR IS U R A T RS I J- B SRR, Jr T2 [R5 “ Ui
Xt HEF, (EIRXFRERAEM T, bk RE R AR
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3.2. FHB FREAESEM) M BEXRN ST

B35 THEY 1 A 2 fEK R SRR SEM
. B 3()Ertay 2 KPP RERERSGH, X
F VLI EY) 1 @ 5 A m-m A BRI 5L
PR T ) H B ER AL, B 3(a)H 1ok AT AT
DA AL & 1 7E/K AP R R B K Z02 100 Bk 11
BetRghfs s EY 2 ki, B 3b) R THEY
2 KRR, X BEHRA] Eid
FTist, th & 2 R, B T b TR A e
TERI 1AL, R EENGER, SECLLL T BRENT]
KAFTE, FRATE 30)BOREI WSS, Nk a4 1
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Figure 2. Electronic absorption spectra of (a) compound 1 in THF (1 x 10 mol-L™, solid) and compound 1 in water (1 x 10 mol-L™, dotted);
(b) Compound 2 in THF (1 x 10 mol-L™, solid) and compound 2 in water (1 x 10° mol-L™, dotted)
B 2. )EEREEY 1 EPSRRIEERT (L x 10° mol- L™, L)FELEH 1 EAARMRP(1 x 10° mol-L™, EL). O)ERREEY 2 EM
SRRIEE T (1 x 10° mol-L™, SEE)FILE&Y 2 FEKEREP (L x 10° mol- L™, FEZR)
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(b)

Figure 3. SEM images of self-assembled nanostructures of compound 1-2. Rod-like structures formed from 1 in water observed by SEM (a);
hollow spheres formed from 2 in water observed by SEM (b)
B 3. &Y 1 M2 BERRAREHMN SEM B. B(EFRHKEY 1 EXKPEREREHN SEM B; B(b)RRUEY 2 ERhRREL
BREEHDE SEM

TE WA S A A R I35 i S A EL
3.3. R4

RIEAY) 2 (1) SEM 15H, 1EK R =
DEREARKLIN 340 nm AA7, JUbFRA T I 4Kk
FE T O E DD 2 HORLAR R/ N AT 04T, B 4(a) 3
AR A L], %R S 2 SR AR
WK Z TREEN 330 nm, 11 B 4(b) KA FEE K S
e, % s Ak & 2 5K B EARA 325 nm
M R ZH ARIEGORRLE AT A 2 B i 51 AL
HW 2 TR REMFY EAEN 330 nm, X 53HA 1@
it SEM [ Fi 20 #1 e f 340 nm B ELARAEH B8, T
BRI T R TSR S 2 TESRAN R
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Figure 4. Size distribution of compound 2
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(a)

€5

9

(b)

Figureb. Schematic diagram of self-assembled nanostructures of compounds 1-2, (a) Rod-like structure of self-assembled formed from com-
pound 1 in water; (b) Hollow spheres of self-assembled formed from compound 2 in water.
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n-n AERAMERAFEEM, SRR OERR. €
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g, XA U AE KRRV, JCHGE nen HEARL
S 55 W R4 P AE A 5 RO 1 IR bk o3 7 B AL B S5
R E AR EE R, XONTT AR R AR T
R IL IR AP S P p e
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