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The Spectroscopy of Porphyrin and Metallo-Porphyrin
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0.81, 0.56 118 0.53 % @115 TPP, TTP, TMP uag TCP A1481a 1 1Nt TPP uazeywuTNRIRAT
11 ZnClL, NiCl, ttag CoCl, iterin Tanzmandii 1y Tassanarnnsveaned nsuiimionluane
msTiamdeululawsalesinlud (OMF) 1dnandneglugie 5090 % TPP uazewitus sauma

@ I a Y o =2 Y = a1 wa A
Lll‘l/lﬁTﬁ‘Wﬂ’i"lWTlr‘l‘lﬂQﬂu1|lﬂﬁﬂH1IﬂiﬂﬁiN‘V]NLﬂllIﬂﬂmﬂuﬂ H-NMR Hagnagauauuan1sganauia

[

*é’ URATOUUNANN : sp_boonyuen@yahoo.com



{ o A o ¢
i 21 a1ivii 5 @vivviay) 2556 msmsImenmansuazmalulad

a = 1 A o o ~ [~ a 1
Taomaiia UV anlnTnsalndl wudhensidunsizd 18 flaseafradlunes Insulaslimimsganauuas
' 4 4 oa a Ao !
Tug9ANUE1INAY 420-430 nm tazileAnEaNITANITNIES (fluorescence) YDINDS INFUduUATIZH 10

fn3¥AUAIDLAIAMVEIIADY 420 nm 3¢ 1¥AINITINMES YsEuna 650 nm
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Abstract

Porphyrin is a group of organic compounds which occurs in many natural sources. The best-known
porphyrins are heme, chlorophyll and vitamin B12, based on a heterocyclic compound. It has characteristic of
aromaticity that can be applied in many applications. This research focuses on the synthesis of porphyrins,
including tetraphenylporphyrin (TPP), p-methyltetraphenylporphyrin (TTP), p-methoxylporphyrin (TMP) and
tetrakis(3-chlorophenyl)porphyrin (TCP). The compounds were prepared by the reaction between pyrrole and
aldehyde in propionic acid at reflux condition. Aldehydes were varied from benzaldehyde, p-anisaldehyde,
tolubenzadehyde to 3-chlorobenzadehyde. The products yield 0.96, 0.81, 0.56 and 0.53 % for TPP, TTP, TMP
and TCP, respectively. TPP and their derivatives were reacted with ZnCl,, NiCl, and CoCl, in dimethylforma-
mide (DMF) by heating. The percentage yields are in range 50-90 %. The chemical structure of TPP and
metalloporphyrin were confirmed by 'H-NMR spectroscopy. The absorptions were studied by UV spectroscopy,
showing the absorption in range 420-430 nm. The fluorescence spectroscopy emitted 650 nm light when it was

excited at 420 nm.

Key words: porphyrins, tetraphenylporphyrin, metalloporphyrin
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M319N 1 Yoyaued 'H-NMR spectroscopy 94 TPP Ltagoywus
Chemical shift/ppm
Porphyrin
Proton Group
(yield %)
B-position in pyrrole | Ortho | Meta Para J . (Hz) -OCH, | -CH,
TPP (0.96) 8.85 8.28 7.75 7.77 7 - -
TTP (0.81) 8.85 8.09 7.54 - 8 - 2.70
TMP (0.56) 8.85 8.11 7.28 - 9 4.09 -
TCP (0.53) 8.84 8.20 7.80 8.08 6 - -
dtazats CDCL, J_ 1ud coupling constant 551319 T1)5A0UA A orhto L1AY meta
M319%1 2 T03aund 'H-NMR spectroscopy Yo duuialanes InFuuaxila (Zn uag Ni)
Chemical shift/ppm
Porphyrin
Proton Group
(yield %)
[B-position in pyrrole | Ortho | Meta Para I, (Hz) -OCH, | -CH,
ZnTPP (87.28) 8.94 8.20 7.74 7.78 6 - -
ZnTTP (75.90) 8.95 8.09 7.52 - 7 - 2.62
ZnTMP (90.56) 8.99 8.12 7.29 - 7 4.50 -
NiTTP (60.83) 8.50 7.89 7.45 - 7 - 2.70
NiTPP (54.37) 8.74 8.00 7.67 7.69 6 - -
NiTMP (76.64) 8.79 7.70 7.25 - 7 4.10 -

@

MIdunszlinanan CoTPP 5437 %,
CoTTP 58.10 % 1182 CoTMP 50.67 % UA1AL
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31U 4 uaaadwmualilsnseuves TCP

3190 3 %}ﬂll“a“llﬂd '"H-NMR spectroscopy U84 TCP (tag MTCP (M = Zn, Ni, Co Liag

audwmisved Iaounuanlugin 4)

Porphyrin Chemical shift/ppm
(yield %) H, H, H, H, H,

TCP (0.53) 8.84 | 820 | 7.80(J=6Hz) | 7.80 2H,J=6Hz) | 8.08 (J=6Hz)
ZnTCP (88.14) | 895 | 822 | 7.80J=6Hz) | 7.51 2HJ=6Hz) | 8.12(J=6Hz)
NiTCP (66.32) | 8.72 | 8.02 | 7.73(J=6Hz) | 7.54(2H,J=6Hz) | 791 J=6Hz)
CoTCP (61.28) *

dmiazaie CDCI,, «|3jeunsansivdeuals 'H NMR spectroscopy 1194910 Co” i
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4399158071 soret band (S-band) F93IA1 extinction
coefficient Y3231 1x10° M 'em” F#4m150599NW1
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Antivziluwendnyaiveanes Insunidnyuzves
18-TT electrons system [16] Tumsnaansldaanin
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Snwaveamsildsunlasvesmidendrnlsou
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NGUAADNNGUITNIZYNATIINL TUFI visible light
(500-700 nm) Fuaudananiisenh Q-bands &4}
fi1 extinction coefficient Yszaat 1x10° M 'em’! &
anlunsaiusn Glumiﬁﬂmwuhmjuﬁﬂﬁmdnﬁy
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FuuS TUTZAUNEINUUDI weak transition VD
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first excitation state, S,—>S, [16] Nﬂmﬁ‘l/lﬂﬁﬂﬂﬁulﬁ}
nanaluaised 4

A314i 4 HEAIHANITNAADINL IO YTUT
o4 TPP azfimaasuuilasminisgandunassag
S-band 8d 19 uLaz i THufumsindon
W red shift Raviuaiilonfiouifiousu TPP Wil
1119991052 UNE9911 HOMO-LUMO  1agns
unuTiseeulurauudululnssadredaing
danaliaruutiuvesdidnaseuiims naeu
mlasazdinadonisindouiivedianase Uk
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wnuNmsganauualuszay S,—>S, 1mans

A 4 Ay v Yy o
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TMP ngu 4-methoxy vz dawalioianasouniolu
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S,—S, ANWDAIMIgANAULEINGIUIUTINTY

S-band

Ms1eh 4 ﬂ'mﬁﬂﬂﬂau UV-vis spectroscopy 1aeN1331eY fluorescence spectroscopy VD4

o d @ o
TPPuazagwuﬂummazmﬂ DMF

mmmaﬂﬁummmi@ﬂﬂﬁuum (nm) AVEIAAUVDINITINILA (nm)
m51seney
S-band Q-bands Emission (excitation)
TPP 417 514 547 591 649 (417)
TTP 419 516 550 594 650 (419)
TMP 421 514 553 594 654 (421)
TCP 418 514 548 591 649 (418)

NITAAMINANLANITINILEIVDI TPP LA

o 1 Y o = ] d‘
aywus 1diinisdnylugieariuernadu 400-
700 nm WAIDINNITNIZAUAIBLAINTAINE
AAUVDI S-band (VOILAALFLATIT) WUAINITI
HENANNENAAUTFINTEUIY 650 nm AUEA
Tua15199 5 lumsnaaedldd@nyinnuenaau

A ' 9 o A
LLZ‘N‘V]LW]ﬂﬁ1\1GlufﬂiﬂigﬂuiﬂﬂGWﬁﬂﬂTﬂﬁi@jﬂﬂau

Heraita 11999 S-band 1Az Q-bands WUI1AIAY
1A AUYBINTNILAITIATIONDAS I U
udmanusuAnaziinnuanda Tagai
minzauiiga (asldmmslawannniiga) fe
AMuEMIAANRUHLTIRA S-band Fanaaalugi

5

! ' o @ S o M a
ﬂ1§1\1ﬁ 5 ﬂ']ﬂ'lﬁ@ﬂﬂﬁullﬁzﬂ']ﬁ?'ljllﬁqmaq TPP UAZOYNWUTD 53NmQLNWaIaWﬂ§VlW5uU'N

¥iialudliazale DMF

mmmaﬂﬁummmmﬂﬂﬁuum (nm) mmanﬂﬁummmﬂmm (nm)
fssenou -
S-band Q-bands Emission (Excitation)
ZnTMP 551 590 650 760 648 (551)
CoTMP 530 612 729 759 653 (530)
NiTMP 529 614 649 791 654 (529)
FeTPP 548 589 645 688 647 (548)
FeTTP 516 552 592 648 651 (516)
FeTMP 554 592 651 698 654 (554)
FeTCP 548 588 644 719 648 (548)
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40

Fluorescence Intensity (Arbitrary unit)

e EX 400 i
e EX 417 ni
- Ex 514 nmm
e EX 547 nIn

400 450 500 550 600 650 700
Wavelength (nm)

y @ 29 @ o L. 4
E‘]_I‘ﬁ 5 N1TINIEIVON TPP uazﬂuwuﬂummazmﬂ DMF (EX = excitation wavelength, AMNEINAY

uaanl¥nszdu)

a A ~ ' o g a @ = a 4
?J’Vl‘iﬁ‘Wﬂ"lJ?NIﬂ?i%“l@@ﬂuﬂllﬂﬂﬂNiu TMP fﬁmﬁzm%ummﬂummiam%aau%uﬂﬁu il
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Tae 1ou'looouvealangnugFuLYiia (Zn", gazmsasuganuanaenuasaaslua1sen s

9 b4 1
Ni"" wag Co™) Muilldnamen Fe Tawwinms  uwagglii 6uay 7

intensity (Arbitrary unit)

620 630 640 650 660 670 680 690 700

Wavelength (nm)

q‘ @ Il a v o
ETJTI 6 ﬂWﬁ’JTJLLﬁQ‘UﬂQLNV]ﬁTﬁWﬂSthiuGluﬁ’J‘ﬂ"lﬁzﬁWﬂ DM

a 4 A <} A a o
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a 9 ¥ { 1T a A Y 4 . o & IS
vosaunualdasmily TMP  wudeninaves uu T uaeu 11n14 red shift Mationvazilumain
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a1ssznoungu TPP  wazeyius 1adnu1lag
A Ao J
aruguastialanensuagsu looowiu Fe’ Taona

ﬂﬁﬂﬂﬁﬂﬂllﬁﬂﬂﬂWiLﬂﬁﬂuqﬂﬂN red shift 115

intensity (Arbitrary unit)

G50

0G0

a I a :/I dy

aunuasua TMP Las TTP mummmﬁuwa
4 A’ ' o o

Lﬁf)\‘ilﬂ%1ﬂﬂ1§1ﬁ)ﬁllaﬂ§li?J‘HGUENWlJu CH3- a1y

TTP 1az¥ed1y CH,0- f1¥51U TMP

490

670

Wavelength (nm)

4. a1
M3dUn31ZH TPP, TTP, TMP 18 TCP

=< o o

Fadaunszd ldonnsiInlsamnldanuden
fudad ladlunsalnsiiloin wazilSoufounms
Lﬂ‘ﬁ'ﬂuwgmmﬁaﬁ% @ (benzaldehyde, p-anisalde-
hyde, tolubenzadehyde 8¢ 3-chlorobenzadehyde)
o3 snenRuia o Tneliidosazvonandn
wos Insulurie 096, 0.81, 0.56 waz 0.53 %
@151 TPP, TTP, TMP a2 TCP #8819 1l
msFunsziuialanes Insuii1dlag
11 TPP ageyRus il §nsendunaevesTans
191 ZnCL,, NiCL, CoCl, 11ag FeCl, iiioimnaoues
Tavzmarindr 1)y Tnssadavesnes Insu Tag

3o uanzmslianudeulu pMmr 1dSeeay
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YoIHANANDY U 50-90 % taznu leoeuves

~

figa Ao zn™, Ni* uag

a

Tangiil#Zosaznandngs
Co” mudau
msAnIauiANIaLEIves TPP oyiius
uaziiialawes InSulasmaiia UV-vis spectro-
scopy HazauyANITINES (fluorescence
spectroscopy) ﬁmmﬂnﬂéu 300-700 nm WU
it lgvesmsfinion Idiufia IndiFoaf fo
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