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Crystal structure of 5,10,15,20-tetrakis(4-methoxyphenyl)porphyrin-
water-methanol (1/2/2), C48H38N4O4 2CH3OH 2H20 
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Abstract 
C50H50N4O8, monoc l in ic , P\2\lc\ (No. 14), a = 14.272(3) Ä , 
b = 9 .842(2) Ä, c = 15.722(3) Ä, β = 100.60(5)°, V = 2170 .7 Ä 3 , 
Ζ = 2, Rg{F) = 0 .064, Rv/(r) = 0 .170 , T = 293 K. 

Source of material 
5 ,10 ,15 ,20 - t e t r ak i s (4 -me thoxypheny l )po rphy r in w a s synthesi-
z e d by a mod i f i ed R o t h e m u n d m e t h o d [1], Smal l crystals were 
g r o w n b y s low evapora t ion f r o m a wa te r /me thano l solut ion. 
C h a r a c t e r i z a t i o n a f t e r p u r i f i c a t i o n , b e f o r e c r y s t a l l i z a t i o n : 
Ana l . /Ca lc . f o r C48H38N4O4: C 78 .5 ; Η 5.2; Ν 7.6, f ound : C 78.4 ; 
Η 5.4; Ν 7.3. 

meters was used in order to r educe the large correla t ions be tween 
the posit ion and d i sp lacement parameters . The hydrogen a toms 
of the porphyr in molecu le were p laced at ca lcula ted posi t ions and 
re f ined as r iding us ing the S H E L X L - 9 7 defaul ts : N - H = 0 .86 Ä, 
C S p2-H = 0 .93 A, C s p 3 - H = 0 .96 Ä. It was not poss ib le to locate 
the hydrogen a toms of the highly disordered water and me thano l 
molecu les . 5 ,10 ,15 ,20-Tet rakisary lporphyr in showed interes t ing 
proper t ies as b iomimet i c catal is ts of c y t o c h r o m e P-450 [2], as 
pho tosens i t i ze r s in cancer pho to te rapy [3] and in molecu la r 
e lectronics [4], Recent ly , w e m a d e s ignif icant improvemen t s on 
the synthesis of 5 ,10 ,15 ,20- te t rak is (4-methoxyphenyl )porphyr in 
[ 1 ], and it p roved to b e a good sensi t iser to genera te singlet oxygen 
by photoacus t ic ca lor imetry . T h e porphyr in is located at an inver-
s ion center . Bond lenghts and angles are unexcept ional . T h e 
solvent molecu les are located in voids left in the crystal pack ing 
of the macrocyc les and show large d i sp lacement pa ramete r s 
typical of disorder. 

Table 1. Data collection and handling. 

Crystal: violet plate, size 0.06 χ 0.54 χ 0.59 mm 
Wavelength: Mo Ka radiation (0.71073 Ä) 
μ: 0.87 e n f 1 

Diffractometer, scan mode: Enraf-Nonius CAD4, profile data from 
ω/2θ scans 

26max: 44.88° 
WfftWjmeasured, N(hkl)unique: 8349, 2799 
Criterion for /0bs, N(hkl)gc. /obs > 2 a(/obS), 1540 
N(param) refined: 357 
Programs: CAD4 software [5], SDP-plus [6], 

SHELXL-97 [7], ORTEP [8] 

Table 2. Atomic coordinates and displacement parameters (in Ä2). 

Atom Site Occ. χ y ζ ί/iso 

Discussion 
T h e s t ructure w a s solved by direct me thods . O n e of the t w o 
s y m m e t r y independen t me thoxypheny l g roups is d isordered ove r 
t w o pos i t ions cor responding to a rota t ion of 168(3)° of the me-
thoxy g r o u p . T h e d isordered m e t h o x y p h e n y l g r o u p w a s re f ined 
as t w o f r a g m e n t s wi th site occupa t ions χ (C18_ l , . . . , C 2 4 _ l ) and 
l-x ( C 1 8 _ 2 , . . . C 2 4 - 2 ) , χ = 0 . 4 8 0 ( 1 5 ) . T h e f r a g m e n t s w e r e 
res t ra ined to h a v e s imilar geomet ry us ing the S A M E inst ruct ion 
of S H E X L - 9 7 , and a D E L U restraint on the d i sp lacement para-
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H(2) 4e 0.9315 -0.0311 0.5331 0.057 
H(8) 4e 0.6711 -0.1253 0.5632 0.092 
H(7) 4e 0.7622 -0.0620 0.7043 0.089 
H(3) 4e 1.1209 0.0768 0.8240 0.075 
H(4) 4e 1.2635 0.1141 0.7601 0.082 
H( l l ) 4e 0.9432 0.2349 0.8013 0.065 
H(12) 4e 0.8996 0.2662 0.9342 0.086 
H(14) 4e 0.8728 -0.1342 0.9575 0.082 
H(15) 4e 0.9106 -0.1656 0.8221 0.078 
H(16A) 4e 0.8359 0.1988 1.1317 0.133 
H(16B) 4e 0.8086 0.2645 1.0397 0.133 
H(16C) 4e 0.9161 0.2458 1.0822 0.133 
H(191) 4e 0.48(2) 1.4045 -0.0104 0.5995 0.079 
H(201) 4e 0.48 1.5559 0.0838 0.6379 0.078 
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Table 2. Continued. 

Atom Site Occ. X y ζ i/iso 

H(221) 4e 0.48 1.4408 0.4217 0.7093 0.080 
H(231) 4e 0.48 1.2912 0.3411 0.6523 0.073 
H(24A) 4e 0.48 1.7384 0.2849 0.7648 0.207 
H(24B) 4e 0.48 1.7006 0.2066 0.6784 0.207 
H(24C) 4e 0.48 1.6761 0.1539 0.7659 0.207 
H( 192) 4e 0.52 1.3857 -0.0443 0.5603 0.080 

Table 2. Continued. 

Atom Site Occ. X y ζ U'\SO 

H(202) 4e 0.52 1.5444 -0.0112 0.6210 0.103 
H(222) 4e 0.52 1.4813 0.3491 0.7092 0.085 
H(232) 4e 0.52 1.3218 0.3097 0.6558 0.079 
H(24D) 4e 0.52 1.7132 0.2672 0.7847 0.187 
H(24E) 4e 0.52 1.6115 0.3332 0.7715 0.187 
H(24F) 4e 0.52 1.6774 0.3583 0.7034 0.187 

Table 3. Atomic coordinates and displacement parameters (in Ä2). 

Atom Site Occ. X y ζ Un i/22 ί/33 U12 U13 i/23 

C(l) 4e 0.9531(3) 0.0136(4) 0.7071(2) 0.058(3) 0.046(2) 0.034(2) 0.002(2) 0.017(2) 0.003(2) 
N(l) 4e 1.0764(2) 0.0507(3) 0.6178(2) 0.052(2) 0.045(2) 0.038(2) -0.003(2) 0.016(2) -0.002(2) 
C(2) 4e 1.0455(3) 0.0461(4) 0.6962(2) 0.055(3) 0.040(2) 0.036(2) 0.000(2) 0.014(2) 0.001(2) 
N(2) 4e 0.8819(2) -0.0443(3) 0.5560(2) 0.055(2) 0.054(2) 0.037(2) -0.009(2) 0.020(2) -0.005(2) 
C(6) 4e 0.8786(3) -0.0295(4) 0.6426(2) 0.056(3) 0.048(3) 0.038(2) -0.002(2) 0.018(2) -0.002(2) 
C(8) 4e 0.7344(3) -0.0973(5) 0.5745(3) 0.053(3) 0.082(3) 0.053(3) -0.009(3) 0.022(2) -0.006(2) 
C(7) 4e 0.7850(3) -0.0632(5) 0.6526(3) 0.061(3) 0.079(3) 0.041(2) -0.009(3) 0.020(2) -0.006(2) 
C(3) 4e 1.1238(3) 0.0738(4) 0.7654(3) 0.063(3) 0.052(3) 0.037(2) 0.001(2) 0.011(2) 0.004(2) 
C(9) 4e 0.7948(3) -0.0830(4) 0.5122(3) 0.051(3) 0.051(3) 0.044(2) -0.004(2) 0.016(2) -0.004(2) 
C(17) 4e 1.2323(3) 0.1008(4) 0.5778(2) 0.054(3) 0.055(3) 0.039(2) -0.001(2) 0.014(2) -0.001(2) 
C(5) 4e 1.1715(3) 0.0814(4) 0.6377(2) 0.051(3) 0.047(3) 0.036(2) -0.001(2) 0.009(2) -0.002(2) 
C(4) 4e 1.2023(3) 0.0949(5) 0.7306(3) 0.060(3) 0.063(3) 0.040(2) -0.003(2) 0.010(2) 0.005(2) 
C(10) 4e 0.9311(3) 0.0315(4) 0.7967(2) 0.056(3) 0.044(3) 0.036(2) -0.004(2) 0.016(2) -0.001(2) 
C( l l ) 4e 0.9278(3) 0.1598(4) 0.8319(3) 0.073(3) 0.046(3) 0.047(3) -0.007(2) 0.021(2) 0.002(2) 
C(12) 4e 0.9021(3) 0.1790(4) 0.9119(3) 0.088(3) 0.043(3) 0.046(3) -0.003(2) 0.025(2) -0.005(2) 
C(13) 4e 0.8803(3) 0.0689(4) 0.9577(2) 0.063(3) 0.056(3) 0.030(2) -0.009(2) 0.015(2) -0.007(2) 
C(I4) 4e 0.8854(3) -0.0594(5) 0.9253(3) 0.077(3) 0.052(3) 0.040(2) -0.008(2) 0.023(2) 0.001(2) 
C(15) 4e 0.9093(3) -0.0783(4) 0.8444(2) 0.078(3) 0.043(3) 0.039(2) -0.006(2) 0.022(2) -0.005(2) 
O(l) 4e 0.8533(2) 0.0752(3) 1.0371(2) 0.111(3) 0.064(2) 0.041(2) -0.002(2) 0.035(2) -0.005(2) 
C(16) 4e 0.8535(5) 0.2070(6) 1.0759(3) 0.146(5) 0.076(4) 0.051(3) 0.010(4) 0.036(3) -0.017(3) 
C(181) 4e 0.48(2) 1.330(1) 0.160(3) 0.611(3) 0.067(8) 0.05(1) 0.05(1) -0.005(7) 0.03(1) -0.00(1) 
C( 191) 4e 0.48 1.411(1) 0.080(2) 0.616(2) 0.073(9) 0.07(1) 0.05(1) 0.003(6) 0.004(6) -0.018(8) 
C(201) 4e 0.48 1.502(1) 0.133(2) 0.644(1) 0.061(7) 0.08(1) 0.05(1) 0.010(7) 0.010(8) -0.016(9) 
C(211) 4e 0.48 1.5112(9) 0.260(2) 0.682(1) 0.048(7) 0.08(1) 0.062(8) -0.003(7) 0.023(8) -0.010(8) 
C(221) 4e 0.48 1.4340(9) 0.336(2) 0.684(1) 0.052(6) 0.08(1) 0.068(7) 0.000(6) 0.019(6) -0.024(8) 
C(231) 4e 0.48 1.344(1) 0.287(2) 0.650(3) 0.054(7) 0.07(1) 0.059(8) -0.009(7) 0.018(9) -0.02(1) 
0(21) 4e 0.48 1.5998(8) 0.317(1) 0.7193(6) 0.051(6) 0.096(8) 0.108(7) -0.004(5) 0.011(5) -0.020(5) 
C(241) 4e 0.48 1.686(2) 0.233(3) 0.733(2) 0.06(1) 0.21(3) 0.14(2) 0.05(1) 0.01(1) 0.04(2) 
C(182) 4e 0.52 1.334(1) 0.122(2) 0.610(3) 0.041(7) 0.06(1) 0.039(9) 0.012(5) -0.003(6) 0.009(9) 
C(192) 4e 0.52 1.4036(8) 0.032(2) 0.594(2) 0.048(6) 0.09(1) 0.07(1) 0.008(6) 0.017(6) -0.023(7) 
C(202) 4e 0.52 1.4991(8) 0.054(2) 0.628(1) 0.049(6) 0.08(1) 0.13(1) 0.017(6) 0.018(6) -0.019(9) 
C(212) 4e 0.52 1.5266(9) 0.172(2) 0.673(1) 0.042(5) 0.12(1) 0.05(1) 0.004(6) -0.001(6) -0.016(9) 
C(222) 4e 0.52 1.462(1) 0.267(2) 0.682(1) 0.052(7) 0.09(1) 0.079(8) -0.009(7) 0.028(9) -0.026(9) 
C(232) 4e 0.52 1.366(1) 0.243(2) 0.650(2) 0.050(6) 0.08(1) 0.07(1) 0.002(7) 0.020(8) -0.01(1) 
0(22) 4e 0.52 1.6222(7) 0.185(1) 0.6990(7) 0.042(5) 0.17(1) 0.137(8) 0.002(5) -0.008(5) -0.033(7) 
C(242) 4e 0.52 1.659(1) 0.293(3) 0.743(2) 0.024(9) 0.17(2) 0.17(2) -0.03(1) -0.01(1) -0.01(2) 
0(3) 4e 0.438(2) -0.167(2) 1.064(1) 0.60(3) 0.31(2) 0.26(2) -0.18(2) 0.22(2) -0.07(1) 
0(4) 4e 0.4287(8) 0.011(1) 0.9792(7) 0.45(2) 0.27(1) 0.19(1) 0.01(2) 0.08(1) -0.130(9) 
C(25) 4e 0.543(2) -0.161(2) 1.0967(9) 0.35(2) 0.28(2) 0.13(1) 0.07(2) 0.07(1) -0.06(1) 
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