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Synthesis, Characterization and Properties of Metallic Magnesium
Complexes of meso-Tetrakis(4-alkoxyphenyl)porphyrins
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Abstract A series of magnesium complexes of porphyrins were synthesized. Molecular structures of all synthesized com-
pounds were confirmed by UV-Vis, 'H NMR, IR, MS techniques and elemental analysis. Characteristic spectrometric data of

IR, UV-Vis, '"H NMR related to their structures have been systematically analyzed. Differential scanning calorimetry (DSC)
and polarizing microscope (PM) were used to probe the liquid crystal properties of the serial complexes. Six of the serial com-
plexes were found to exhibit liquid crystal properties. The effects of alkoxy chains, metal ions of complexes and molecular

space structure on liquid crystal properties have been investigated.

Keywords magnesium complexes of porphyrin; synthesis; characterization; liquid crystal property
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(DSC)F 1 Y6 2 0BT (PMYIIF 5T 1 1% 2 41 IE 5 0 1A Wy
P, AR NV Eq. 1 ok,

1 GRE5HE
1.1 EEYIRRGEMEREFR

FATHS BT B ) 2R SN SVER AL & 40K FH DSC AT PM
o HR SR REHEAT THFSY, 1% R 50 S A AR IR
UG AHAZIX (AT, DSC i) s s 45 W W% 1, 5
B PM 62 R R o s LK 1.

SR RWLET A RIS E 6 NEA R,
AT 1~3 AN, MASX RIAT #5504 208.71 C,

Mg(CIO4)2

pyridine reflux

AT B8R 19.94 °C; W AhER AT B B il 166.48
C, A 83.97 C. ik PM W% R A VIR
BN ARG K (B D).

S IRATHRIE L 1) Cu, Co, Zn, Pb, Ni MMM 1617
pirs FL 5 S 2R PR R A AR (CEL A Y0 AR o il B AR
fr AT WA R, ASSCHT & IR S R B “ Tt
TR EAARBON . DSC AETHEIAT 1~3 ANMHEEAS, (HAE %
RIS S 0 TR PR A BRI 25 — 20 C I TCA #4648 HH B,
LIRS AE S PM O BT UE S, BRIV I m A0 82 310047 5
HEELRIARAY, I 58 U5 PRI SN IS S 2
ek, fERRE SRR R I IR AR . AR

OR

RO GD}EEEEE {H—or (™)
J

OR
a~j

R =n-C4Hg (a), CsHqq (b), CgH1z (€), C7Hqs5 (d), CgH47 (e), CqoHaq (F), Cq2Has (@), Ci4Hog (h),

CigHa3 (i), CigHaz (i)

R INIRERAL G IR AR TR S Ak

Table 1 Calorimetric data for compounds a~h

Compd. 7/°C [AH/(kJ*mol )] AT/C
a C 165.56 (183.67), D 209.05 (17.31), I 4339
b C 166.48 (27.42), D, 183.68 (13.03), D, 327.51 (14.52), D5,375.19 (115.90), I 208.71
c C 138.00 (17.65), D 250.76 (43.15), I 112.76
d C 151.89 (93.37), D 248.28 (71.98), I 96.39
g C 83.97 (20.06), D, 109.91 (16.11), D, 141.12 (18.22), 1 57.15
h C 110.71 (125.42), D 130.65 (12.67), 1 19.94

Bl1 h{E90 C (a)fl 125 C (b)/E FrDEHLEH
Figure 1 Optical textures of h in the different temperatures 90 C (a) and 125 C (b)
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I “RRLERAR S 7, SR A R 0GB bk
BCEWT &, AR T AN BRI AN NNISRER - 1f0 P, 11 A2
HRIRAE P2 b, TR F IR YA A9, MRIBRER
e, ART o Ban A e, HEOn A e AR
18, 78 B ok B rp X Rh AR (1) Be AR AR D, P LA
DSC &k e WA AR 1k,

AT TER 6 AL -G PR TR R SR I T
B SR TERE. X T RO 4 E S LU, kg
TR T S ey O B I A ) 454, Nk AR —
i — MM i = 55— OoreE s FAH LS
DA NS o o B v S e 1 U U7 s e o 9 B P 77| YN (TR G LT
GRS R, 21X 6 MRAYIT I b~d,
h, g M ALPERERE A b A R BE MK I T I 4,
S D DR A B ) S KA R D e 2 e T SR MR I, A A
FEAL I GRS BE K I C & W () R B TR 5 ) E P 4R A
FI T AH T . 25 BT, BREEEh 5 L& b
VLT IR BE R HE (AT 2 208.71 °C), HA 3 AMhAA.
1.2 EEYIRKIES T

BT B R VEERC S W1 UV-Vis WIKE Aoy 1E
428.2 (Soret i), 567.0, 608.6 nm A 47, SHECAAHM L Soret
M (max =423.0 nm) K 2E T L0F5(2 5 nm), Q /b iliH
A, XHE S CA . RS ANERE S
BeA A, 1 HBRn AR 3320 cm ™' (59) I NMRIR Y N—
H ARSI vw FIZE 967 cm ' (FPaER))
N—H & 3Rz on—n WK, BOMARZZELE 996
em ' 2 AT VR A SR OB (XS BT B . N—Mg
T AR NI AR Bl B R ), X e R4
JEBCAYARRL, B N—H 8O Wi, N—Mg 4 AR,
HICRHATL B GEIL 966 em ™" 4047 75 5% B WIS 0 ).

FHVER AP 'H NMR {E 6 —2.75 46 0~
— 4 Y TCWE) AN IBRRER Py N—H AU 2k, 5 WA
AW, N—H B8Ok W 'HNMR BT, ia
WAl ek I, FEMR UG 1% £ AR B (R 9 1R L), L
S LI . FIE B H SRR . AN
BOBIREAR AT, AR AWM "H NMR A
— 3, HBA AR IS AR

TATNZ R VLS 0K OGRS AT I TR BT 1%
HEAT S 53 A7, oA 45 R N BN P34 e A B it
S M k, i HAR ER e  0 B>, HAE
IR, AREHR LR, Z RV AW T E T
S5 Pt ARG P B S8 (o 2O A AR AT

g LR, BATIT A RIS UV-Vis, 'H
NMR, IR, MS, JCHE A HTERAESS K5 B G4 4G
FARAE, FLAsHE & nT e 1.
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2 KEES
21 E5RHA

%t Bruker Avance 400 MHz # it 3 4= 1% (CDCl; A
Y7, TMS 4 A FR), LDI-1700 J0O/G AW H 25 64T s 7] 5t
HEAY, PE-2400 G20 HT1X, PE-Spectrum One ! f& 37
AR 2T AP (KBr ¥k 15725), Lambda 25 B8 4h—1]
WS G EETH(CHLCL A, X-4 B8 B X,
DSC Q10 7 72 7 4 4 2 A (FH Il FO B i i 26 10
“Cemin "), Leitz Laborlux12 POL % Wiy Intv &
R, FHEIEE 10 Ceomin ).

FHN meso-PUCH Fe A B AL IR E ), e SRR Bk
(th24l), S TR prat), FEEGHTal), ik ALO,
(100~200 H, JEHTH), Heialms i 4 4t
2.2 meso-M (kT R EFE )N S B

2 WSCHR[514 1o Joe 8L 2k 248 Y i (4-ROCgH4CHO)
10 A, & B meso- DY (A %52 48 2 28K ) b Bk [meso-
T(4-ROP)PH,] 10 />, R It s 1£ 53k 4~8, 10, 12,
14, 16, 18.

2.3 meso-M(M IR EEFE)MKSHEE SIS K

TEREA 2R Rl A B 0 50 mL RS, A
0.02 mmol meso-T(4-ROP)PH,, 0.2 mmol = 5 REF 20
mL WERE, WL BEEE, AW, A TLC M s b 28 55,
TSR S R 5 (29 8 hy, A5k i, e py e Be Ji ol s
AT, NN 20 mL /K, 1E3E, FIKPESUEYE 53]
meso- PU (3 He 480 e 248 ) b Wbk B BE 5 W) [meso-T(4-
ROP)PMg] 10 4>, Y4045 (A [ 4.

PP A AN e R, LA RO Rkl
SRS TR M e S544, FH DSC R PM BIF9 L3 vk
HARMEAPINCR, #54, UV-Vis, 'H NMR, IR, MS, JC
VTR €
24 RiEEE

meso-VU 0 1IE T B 5 SE R L) N bk 86 (2a): SR 0[]
&, 775 89%. m.p. 224~225 °C; UV-Vis (CH2Cly) Anax:
428 (Soret), 567, 609 nm; 'H NMR (CDCl;, 400 MHz) o:
1.12 (s, 12H, CH3), 1.67 (s, 8H, CH,), 1.97 (s, 8H, CH,),
428 (s, 8H, OCH,), 7.16 (s, 8H, Ar-3-H), 8.09 (s, 8H,
Ar-2-H), 8.87 (s, 8H, f-H); IR (KBr) v: 2929, 2852 (vcy,),
1606, 1505 (ve-c), 1464 (dcn), 1333, 1281, 1247 (varo),
1175 (ve—o), 995 (Wn-mg)> 799, 723 cm™'; MS (LDI) m/z
(%): 923.5 (M", 100). Anal. calcd for MgCgHgN,O,: C
77.87,H 6.53, N 6.05; found C 78.17, H 6.73, N 6.25.

meso-PY (0] 1F e A B R FE) AR5 85 (2b): 45 f]
1, 772 86%. m.p. >300 C; UV-Vis (CHCls) Apax: 428
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(Soret), 567, 608 nm; 'H NMR (CDCl;, 400 MHz) ¢: 1.03
(s, 12H, CHj3), 1.17~1.60 [m, 16H, (CH,),], 1.98 (s, 8H,
CH,), 4.24 (s, 8H, OCH,), 7.16 (s, 8H, Ar-3-H), 8.09 (s,
8H, Ar-2-H), 8.87 (s, 8H, p-H); IR (KBr) v: 2925, 2851
(ven,), 1605, 1505 (ve=c), 1465 (dcu,), 1332, 1281, 1247
(Varo), 1174 (ve—0), 994 (W-wmg), 797, 722 cm '; MS
(LDI) m/z (%): 980.0 (M ", 100). Anal. caled for
MgCesHgsN4O4: C 78.31, H 6.98, N 5.71; found C 78.61,
H 6.58, N 5.73.

meso-PU 6} IF CLE A AR L) N IR & 5 (2¢): SR [
&, 775 88%. m.p. 261~262 ‘C; UV-Vis (CHCls) Amax:
428 (Soret), 567, 609 nm; '"H NMR (CDCls, 400 MHz) §:
0.99(t, J=6.8 Hz, 12H, CHj), 1.26 ~1.62 [m, 24H,
(CHy)3], 2.00 (s, 8H, CH,), 4.26 (t, J=6.4 Hz, 8H, OCHy,),
7.22 (s, 8H, Ar-3-H), 8.09 (d, J=8.4 Hz, 8H, Ar-2-H),
8.97 (s, 8H, p-H); IR (KBr) v: 2925, 2855 (vcy,), 1605,
1505 (ve=c), 1465 (dcn,), 1337, 1281, 1247 (var—o), 1174
(Veo0), 994 (Wmg)s 797, 722 cm '; MS (LDI) m/z (%):
1036.3 (M", 100). Anal. caled for MgCeH7¢N,O,: C
78.71, H 7.38, N 5.40; found C 79.01, H 7.54, N 5.63.

meso-VY Cbf 1IF BEE AL R BE) IR A5 86 (2d): 2 4[]
A, 7% 85%. m.p. 252~254 °C; UV-Vis (CHCls) Apax:
428 (Soret), 567, 609 nm; 'H NMR (CDCls, 400 MHz) §:
0.95 (s, 12H, CH3), 1.38~1.61 [m, 32H, (CH,),], 1.95 (s,
8H, CH,), 4.22 (s, 8H, OCH,), 7.32 (s, 8H, Ar-3-H), 8.08
(s, 8H, Ar-2-H), 8.88 (s, 8H, p-H); IR (KBr) v: 2926, 2856
(ven,), 1607, 1505 (ve=c), 1464 (6cu), 1331, 1280, 1245
(Varo), 1174 (ve—0), 995 (W-wmg)> 797, 723 cm '; MS
(LDI) m/z (%): 1091.2 (M ", 100). Anal. calcd for
MgC7,HgyN4O4: C 79.06, H 7.74, N 5.12; found C 79.36,
H 7.46, N 5.02.

meso-PY OhJ 1E e S 5L AL Rk 5 [2e]: 56 (4 [
&, 7P7% 86%. m.p. 210~212 “C; UV-Vis (CHCls) Apmax:
428 (Soret), 567, 609 nm; "H NMR (CDCls, 400 MHz) §:
0.89 (s, 12H, CHj3), 1.29~1.62 [m, 40H, (CH,)s], 1.97 (s,
8H, CH,), 4.26 (s, 8H, OCH,), 7.22 (s, 8H, Ar-3-H), 8.08
(s, 8H, Ar-2-H), 8.98 (s, 8H, $-H); IR (KBr) v: 2924, 2855
(Vew,), 1607, 1506 (ve=c), 1463 (dcn,), 1332, 1281, 1247
(Varo), 1175 (ve—0), 996 (W—wmg), 797, 724 cm™'; MS
(LDI) m/z (%): 1147.5 (M", 100). Anal. calcd for MgCye-
Hg,N4O4: C 79.38, H 8.06, N 4.87; found C 79.66, H 8.35,
N 4.80.

meso-PU (0] 1258 58 FE 2R FE ) NN IBR 5B (26): 58 €6 [i]
1A, 7% 88%. m.p. 185~186 ‘C; UV-Vis (CHCls) Apay:
428 (Soret), 567, 608 nm; 'H NMR (CDCls, 400 MHz) §:
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0.91 (s, 12H, CH;3), 1.19~1.62 [m, 56H, (CH,),], 1.96 (s,
8H, CH,), 4.24 (s, 8H, OCH,), 7.23 (s, 8H, Ar-3-H), 8.11
(s, 8H, Ar-2-H), 8.89 (s, 8H, -H); IR (KBr) v: 2922, 2852
(ven,), 1605, 1505 (ve-c), 1466 (dcu), 1332, 1280, 1247
(Varo0), 1175 (ve—0), 995 (W-mg)> 797, 722 cm™'; MS
(LDI) m/z (%): 1259.1 (M ", 100). Anal. caled for
MgCysH,0sN4O4: C 79.94, H 8.63, N 4.44; found C 79.84,
H 8.94, N 4.38.

meso-V 0] 1IE -+ e S 2 R0 NIk 5 85 (2g): #E(
A&, P2 89%. m.p. 165~166 C; UV-Vis (CHCL)
Jmax: 428 (Soret), 567, 609 nm; 'H NMR (CDCls;, 400
MHz) 6: 0.88 (s, 12H, CH3), 1.03~1.62 [m, 72H, (CH,)s],
1.96 (s, 8H, CH,), 4.24 (s, 8H, OCH,), 7.21 (s, 8H,
Ar-3-H), 8.09 (s, 8H, Ar-2-H), 8.88 (s, 8H, -H); IR (KBr)
v: 2923, 2853 (vew,), 1603, 1505 (ve-c), 1464 (dcn), 1332,
1280, 1247 (varo), 1175 (veo), 996 (vmg)s 797, 721
cm'; MS (LDI) m/z (%): 1370.2 (M", 100). Anal. calcd
for MgCy,H;2sN4O4: C 80.40, H 9.09, N 4.08; found C
80.25, H 9.23, N 4.05.

meso-V4 O 1E DU 8 3 AL Nk 5 86 (2h): 5868
W4, 77 % 87%. m.p. 141~142 °C; UV-Vis (CHCL)
Jmax: 428 (Soret), 567, 609 nm; 'H NMR (CDCls, 400
MHz) &: 0.88 (s, 12H, CH;), 1.28 ~1.88 [m, 88H,
(CHy)y1], 1.93 (t, J=7.2 Hz, 8H, CH,), 4.23 (t, J=6.0 Hz,
8H, OCH,), 7.23 (s, 8H, Ar-3-H), 8.09 (d, J=8.4 Hz, 8H,
Ar-2-H), 8.86 (s, 8H, f-H); IR (KBr) v: 2923, 2854 (vcy,),
1607, 1499 (ve=c), 1469 (dcx), 1333, 1281, 1248 (var o),
1175 (ve—o0), 995 (vn-mg) 800, 722 cm™'; MS (LDI) m/z
(%): 1482.6 (M+, 100). Anal. calcd for MgCigoH;40N4Oy4:
C 80.80, H 9.49, N 3.77; found C 80.92, H9.61, N 3.87.

meso-VY O 1E 175 f 8 2 2R S5 R 585 (2i): 55
A&, P2 % 83%. mp. 131~133 C, UV-Vis (CHCL)
Jmax: 428 (Soret), 567, 608 nm; 'H NMR (CDCls;, 400
MHz) o: 0.87 (s, 12H, CH3), 1.26~1.59 [m, 104H,
(CHy)13], 1.94 (s, 8H, CH,), 4.23 (s, 8H, OCH,), 7.15 (s,
8H, Ar-3-H), 8.09 (s, 8H, Ar-2-H), 8.88 (s, 8H, f-H); IR
(KBr) v: 2922, 2852 (vcn,), 1602, 1507 (ve-c), 1467 (Ocn,),
1332, 1280, 1245 (varo), 1174 (vc—o), 996 (n—mg)s 797,
721 em™'; MS (LDI) m/z (%): 1597.0 (M", 100). Anal.
caled for MgCsH;56N4O4: C 81.14, H 9.84, N 3.50; found
C 81.24, H9.85, N 3.55.

meso-PU (6} 1+ )\ e 8 Fk AR F0) IR 586 (2)): 5
[EA, 7% 84%. m.p. 85~89 C; UV-Vis (CHCL3) Apax:
428 (Soret), 566, 608 nm; 'H NMR (CDCls;, 400 MHz) J:
0.87 (s, 12H, CH3), 1.16~1.95 [m, 120H, (CH,),s], 2.12
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(s, 8H, CH,), 4.25 (s, 8H, OCH,), 7.21 (s, 8H, Ar-3-H) ,
8.09 (s, 8H, Ar-2-H), 8.98 (s, 8H, -H); IR (KBr) v: 2925,
2852 (vew), 1601, 1506 (ve-c), 1468 (Gcy), 1332, 1281,
1247 (Var-o), 1174 (ve—0), 995 (Vy—ng)> 799, 720 cm '3 MS
(LDI) m/z (%): 1710.7 (M, 100). Anal. caled for
MgC16H72N,Os: C 81.43, H 10.13, N 3.27; found C
81.56, H 10.40, N 3.29.
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