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Synthesis, Thermal Stability and Optical Limiting Properties of
Tetra-(tert-butyl)-tetraazaporphrins
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Abstract: Two metal tetraazaporphrins including a new tetra-(tert-butyl)-tetraazaporphyrin lead(Il) were synthe-
sized by refluxing tetraazaporphrin and metal ion. Their electronic absorption spectra, thermal stability, and opti-
cal limiting properties at 532 nm for 8 ns pulses were investigated. The Q band maximum absorption peaks (A,,)
of them are at 570~630 nm, while the B band maximum absorption peaks (A,,) are at 330~350 nm. The differ-
ences of central metal ions have influences on the Q band absorption greatly. The onset decomposition tempera-
ture of them are over 250 °C; the weight loss processes are related to decomposition of four substituent groups
(-C(CHa3)3), and yet conjugate ring are not decomposed below 500 “C. The optical limiting mechanism of them is
the reverse saturable absorption (RSA) of excited triplet states, and the better optical limiting properties of te-

traazaporphrin lead(Il) compared to the other tetraazaporphrins are attributed to the heavy-atom effect.
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Fig.1 Molecular structure of metal tetraazaporphrins
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Fig.2 Experimental setup for optical limiting measurement

2 ZFHR5iITiE

2.1  ERE YR LT SN e 0B iR R B8 X AT R 8
g
HTHREPOEREE T AR, BLEY CoTAP
F1 PbTAP (1 21 40 S 35 335 B R A ABL, 2 954 ~2 956
Wcn),2922~2923,2863 (v, ), 1246~1252 (4,

1200~1203 em™ 3 26 02 e J2& ph PO AT 256 i i 2
W AR Y 1T 770~773,839~844,991~1016( 1K UL
Heik),1064~1085 (XLIE),1358~1359,1387~1391,
1454~1 481 em™ (R 32 %22 PURCT 5 DU (2% 11wk
Bl & A B 4R sh = AR Y, 50 4 Ja DRUT Sk Y
A ZNMREC IR TAP FHLE, TE & BEC G )5 3298
em™ Ab N-H 8P RFIE OB 2% o FR O iR T L 2
TKAT ] 3% (LDI-TOF-MS) (WL & 3)n] LA Hi 2 Fif
4B A Y CoTAP Ml PhTAP 090> T B 71§ [M*]4>
Bk :595.6 F1 743.0, 5 Hirfk &YW —2, AFKA]
W BB AT B R TR Y 4 B g A
WA — RV AR IE g, F 202 M-15 M=-30,
M-44 M-58 M-72--- , VORI L B AT I ] BT
T — R RO B B, — A B R T O
FEAERE R, A X R G 1 T A R R T
JEAEIY & B i K A 337 nm, 1 PHRCT 3 P 4 2% Tk
Bl & WA AP AR XA KA BRI B IR, R T
WOGRE LA VDRUT 5L DU A bk &8, KA GIR
FH BRGSO E MR A U
SRR e A W 24 7= A AR 35 5 1 R

1200
_—595.6 [M"] 12004 - 743.0 M}
1 000+
CoTAP 10004 POTAP

9 800 o
g g 8004
E E
Zz 6001 2 600

400 ‘JJ \\rﬁ\\,‘____ 4004

2004 2004

200 400 600 800 1000 0 500 1 000 1500 2000
milz m/z

&l 3 CoTAP #1 PhTAP fic &5 ¥ /Y LDI-TOF-MS i &
Fig.3 LDI-TOF-MS of CoTAP and PhTAP

2.2 FEEYHIEFRBLIE

¥ TAP FIBEC &%) CoTAP Kz PHTAP 43 51 B il i
1.90x10~ mol - L™, 1.65%10 mol - L™, 1.04x10~° mol -
L S0 W, I 5 - IO, an il 4 Fr
N o

1 4 0] AR H 3 S DU AT 3 DY A I b Ak A
PO E 5 BRE  PNIRE ECS AR L, e T LA A3
A Q A7 H1 B T (Soret), AR SCA L IAIX 2 Fl PO & A= b
Wk 4 I L A 9 0 FL T RO B BT 2 AN RRAE 12k

i, B Q T Y B K AE A, 7E 570~630 nm Z
], B 5 1 f5 KW e L A, #E 330~350 nm Z [H]
IR JE T Sy — S, F1 S, — S, B HL T BRI Bifi %
TG & B TN TR] WA AT I B 2 R IR
TG B AR, 5 AL SR B G S X 2
HUiR R o T = B RN [ s, MRS AR 2
FHOEIIS, LR F AR T %
MR ZEH 2 Q W5 M By A B4 Rz iR, M
Be & Wyt 4 e B L R Co(IDAT Ph(IDAY F, 4 1



- 50 - kol A

¥ %R

E I

43500 1.88 FI 1.87 12 PN H f s /N T Co(Il),
R Ph(DWE 51 %5 T b 6 o 19 68 1 8 /T Co(D),
PRl i JHE W iy 17 A 2T RS 5 53 A Co(ID AT Ph(ID)
BT 5k 65 pm AT 119 pm!™, 5 Co(AH L,
Ph(ID2: 12 KR £ | 24 5 RUE I8 J e A7 5 B 45 6F
AR T L S VR FHBE S Bt 55, ot A 4%
MM BRAG  Q 5 55 DU 28 2% PSSR 11 Q i AT A R I
.

g
o
1

Absorption (a.u.)
<
I

<
o

0.0

T L T T T
200 300 400 500 600 700 800
Wavelength / nm

Kl 4 TAP.CoTAP 1 PhTAP 7£ 45 {5 v i iy T W O %
Fig.4  Absorption spectra of TAP, CoTAP and PbTAP in

chloroform

23 BEVWHABETEN
TAP FIEC 54 CoTAP & PbTAP £ A A
R 2R (TG I & 5 s

1004

80 4

60 4

Weight / %

40

204

0 100 200 300 400 500 600
Temperature / 'C

L5 PURUT D 2 MR A A 0 7 LR R
U (TG) 28
Fig.5 Thermogravimetry curves of TAP, CoTAP and
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