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WE A lIF 4R AE meso-5,10,15,20- PU (X 2 LR IL) A wk-NO BL 5 H1(TAPP-Co-NO)fF 4 NO {44, R H FA&ULAN
G R INAT I TAPP-Co-NO #4471 NO IR U . 6 IS A 5 A4 1 3= 2)) ik B0 TAPP-Co-NO X 5 4 2 14 i) 3= 2 Jik R &7
TRAEM. REBENL AP, SR AiIke T 0.5 mL Z FAE AR TAPP-Co-NO VR AV, X IR 4TIk eh 145 2 — i A&
AR, WP R R4 s . 47k A0 284k . TAPP-Co-NO BB h 63.17%. TAPP-Co-NO gl FHAUii 5 i
F A AR SR 1 R R IR AR AT LA B, 5 K RV (B JEAR(P<<0.01), MK 43 %4 55.7%. SLHA1IK
BRI AF 2558 5 s FF4A R I, 35 10 si) FRRIR AL IA TR, USRI, 5 60 s EaE A2 IR 1 LR,
MEKPFEHRANEEBTRITEZEZS, WRAMTEARRAOOREHAWERYELR T 257, 51K,
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Synthesis, NO Releasing Efficiency and Bioactivities of Complex
Nitrosyl meso-Tetrakis(4-aminophenyl)porphyrin Cobalt

LU, Yan-Ni XIAQ, Li-Bo YANG, Qin FENG, Qing”
(Department of Chemistry, Huazhong University of Science and Technology, Wuhan 430030)

Abstract To synthesize nitrosyl meso-tetrakis(4-aminophenyl)porphyrin cobalt (TAPP-Co-NO) as NO
donor, the NO-releasing property of TAPP-Co-NO in agueous solution was studied by diazotization at room
temperature. Next, the relaxation of TAPP-Co-NO was investigated on isolated aorta pectoralis circle in the
rabbit. Finaly, eighteen rats were randomized into two groups. The treatment group was injected venously
with 0.5 mL of TAPP-Co-NO mixed DM SO, and the control group was given with 0.5 mL of DMSO. The
systolic blood pressure (SBP), diastolic blood pressure (DBP) and heart rates (HR) were measured before
and after administration. NO-releasing ratio of TAPP-Co-NO was 63.17%. TAPP-Co-NO shifted methox-
amine cumulative dose-response curves rightward im-paralleled and reduced the maximal response (Emax),
the reduced percentage was 55.7%. For the treatment group, the blood pressure of rats began to decrease at
the time of 5 s after the administration. The blood pressure of rats reached minimum at the time of 10 s, then
increased gradually, and finally, approached normal blood pressure at 60 s. For the control group, the blood
pressure of the rats was not changed after employing the DM SO. The results show that NO-releasing ratio of
the TAPP-Co-NO was relatively high and it could decrease blood pressure instantaneously.
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I EMAVE M, A NSRRI A SR I AL A5 4
(11 8% Pk e — B AT ORI 5 1) 2 B i 123,
— A AL A (NO) S — P 3 L 1) A WA 4 40 1 RN 431,
H Furchgott &5 ¥ X457~ P9 Bz 4fl i &7 5K K 1~ (EDRF) (1) 4L,
AR NO J&, NO{H e A AR AE W2 Rl 247 51 v
AU ER A, IR, NO RPN i A= BN Rl 2y
FAE Rz 3 AR, ERiE, NO AN n]
SURVFZ W, ek SR e 0. &
PECUBEZE . B8 PRI < il B0 LR 55 1 1k Dl e e o 45
PLETESE, V2 S8R SH NO AR L. nfEit
LT HEE U0 L5 N R OL R, 3 R sl R 4l 1
N—T RN NO ik, 7ERIm A WMk, K
WA NO B J7 13697 S WP 38 2550 S 3 ik
JE AR AT I a], 0 NO HAW N 5 5 e,
HAEEH R FZ R T, SO NO Sfiayr e IFE
AN HIEAETI NO (AR L, Tk
Wk Je B B LA 1) o B WIVESE 1), AR R0 5+
KR/NFITBAR, Ty e ATV e da A, L3l g p5c 4¢3 [ 1)
2 (B K /N R B AE 1) ] 3 sk ) 300 R e T A6 AR
J7 ML R, SRR NO 2k Bt al. Kk
JUFX G @bk R & s 5 NO 31 I 552 210K
VE. Laverman 2EOVFST T /KW ML BT 0 DU T R i 2 b
Wbk B LA o NO 2k, (R K, Peretz 251915
T DY LR BE B JE kAT o NO fiEAK, {H NO Bk
FIBAK; Bohle ZEMIFSY T PU (L2 IE) Bk bk 15 NO
Z SRR IR AR . A SO — S A A A B (NOS) i
SRV Y AN UL S SRk G VAR N R R Yt
NO™M, ¥&it. AT meso-5,10,15,20-PY (hf 2 5 5E)
R Bk-NO L4 #1(TAPP-Co-NO) £ b NO it 44, 3t it
PRAISEBGI E FORE IR, SR A B MR 0 2 2 kR S 56 0 s
JLEPIRAE Y, 70RO B % s S 56 I o LR s A . A
gL 5HAL NO AL, HAAERILE, &
T, W) B R SR A, A B R B AR I I R S R 2.

1 &R

1.1 XEHE5EF

Equinax55 B 57 2L MO AL (KB Ji )T, 1
5] Brucker A #]); LCQdecaXPplus A i (ESI HiL 254,
%I Finnigen 24 7l); 756MC B4 4h-1 WAt I
RS RAAISHPRAT]); PerKin-Elmer204B 8470 %45y
Hr 4% (35 ¥ Perkin-Elmer /4 1); Bruker DPX300 (300 MHZ)
IR (75 [ Bruker 23 7]). MM (AR, Flucka /A 7);
Hguli o AR 4.

1.2 &Rk

DU L8 Y FHRLE R A i 4% meso-5,10,15,20-
VY (4- g B 28 L) nbwbk, 7 H Z S B8 R h meso-
5,10,15,20- VU (4-Z FE AL nRbk(1), #ILE Co(Ac), itk
(] A 5 8 REE 24T 70 2543 %1 meso-5,10,15,20- U (24 &
HKEL) ik (2) (Co-TAPP), 2R 55 NO 1 H #
meso-5,10,15,20- PY () 24 JE A 55 ) £ nh ibk-NO i &4 3
(TAPP-Co-NO, HARLAEW), & ik LA 1.
1.3 meso-5,10,15,20- M0 (X & £ & ) AN (H, TAPP)
BIE B

Z: JOCHR[13] A s 28 1 meso-5,10,15,20- DY (% 24
FEIRIL)INBR(L) (HoTAPP), 2% 16.5%. UV-vis (DMF)
Jmax: 432, 529, 569, 610, 660 nm; *H NMR (DMSO-ds,
300 MHz) : —2.82 (s, 2H, ¥f 4 NH), 5.61 (s, 6H,
PhNH,), 6.88~7.85 (m, 8H, ArH), 8.89 (s, 8H, pyrrole);
IR (KBr) v: 3422, 1282, 3322, 1599, 1508 cm *. MS (ESI)
m/'z. 675.7 (M+1)". Anal. calcd for Cy4HNg: C 77.98, H
5.15, N 16.12; found C 78.31, H 5.08, N 16.61.
1.4 meso0-5,10,15,20- M (3 & £ & £ ) &4 AN Mk (Co-
TAPP)HIA

2 [ SCHR[14] 7 3k S0t 5 1 PR AR ) o) R )
HTAPP FIBSIR S T B oA T, 35~40 “Cyi MFEE
30 min, JEINBCHR TR 5% R, 4REEaFEE 30 min,
RS [N ),  EAEIRAE, LAG/K QREUEE, Waesh—
s, 78T, 40 C I TR, 19 BIUR AL A AR
meso-5,10,15,20- VY X 2 FE R LA bk (2) (Co-TAPP), =
# 79.4%. UV-vis (DMF) Amac 416, 530 nm; 'H NMR
(DM SO-ds, 300 MHZ) o: 7.75~8.43 (m, 8H, Ar), 9.07 (s,
8H, pyrrole), 5.61 (s, 6H, Ph-NH,); IR (KBr) v: 3422,
1282, 1508, 1005 cm %, MS (ESl) miz 732.7 (M+1)".
Anal. cacd for CyuHpNgCo: C 72,68, H 4.41, N 15.18;
found C 72.07, H 4.40, N 15.29.
1.5 meso-5,10,15,20- M0 (3 & £ F &) $HANK-NO e
& H(TAPP-Co-NO)BI & Y,

FRHL Co-TAPP 100 mg, %1 30 mL A, =T 50
mL =R, —R A S ANGESRY, R A S
NO KAFEEIE )T VE R ~, 55— ¥R
T R AR R H VLR 14 oo o T B A R R S U B L )
WSO, S 17 NO & 2E 2% (FH NaNO, 7K ¥R il HoS0, 2k
Ji& NO)FI Co-TAPP JJM#HE &< 2 h, EEBRBEI )4
R, ARJEE AR NO R AE IR <, 4T T i s -
P3G 28, ke b R R, AR NO ARk A
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CHO

NO2 mmg, wkz B
+ - .
MEEF
4l '\ m3% 50 ~ 60 min

N
H

Co(Ac),-4H,0

B 1 ACHPIE kL
Figurel Synthetic route of the compounds

Co-TAPP [, =R 2 h JiF, JlJE 28R s
R0 54 meso-5,10,15,20- PU X & ik K L4k i ikk-NO
B4 3 (TAPP-Co-NO), 7% 83.8%, m.p.>300 C; *H
NMR (DMSO-dg, 300 MHz) §: 7.84~8.51 (m, 8H, Ar),
9.07 (s, 8H, pyrrole), 5.63 (s, 6H, PhNH,); IR (KBr) v:
3422, 1282, 1508, 1005, 1680 cm ™ *; MS m/z 762.7 (M+
1)". Anal. calcd for CyuHzNgOCo: C 68.35, H 4.18, N
16.49; C 69.32, H 4.23, N 16.55.

2 TAPP-Co-NO A NO RIS BEFNEH R 14
T

21 —SHREESWIRIMER NO BN

TAPP-Co-NO 7E/KH R NO, NO fRHRAE#:AR Ny
NO, , WL IIE NO, KiFH: it NO (A, 75
FREA i, NO, 5 A2 3 R IR kAR H R4k, A2k
R, JEH S N-(L-2538)- 4 i R AR B Y, fB Ik
S )AE 538 nm AL R R, T 66
T e JEWO B, SR 5 MRS AR HE it 5 01 5 NO, I i
(NO). HA%& ) W i Scheme 1.

BEAL: H2N@803H + No; HEL CIHK124©7SO3H

. Hel
NoHCI N— CH,CH,NH-HCI
e © +

SO3H

(Y e
HOﬁ@NZN O N— CH,CH,NH-HC|

Scheme 1

/3 WA HL 0, 0.80, 2.00, 3.00, 4.00, 5.00 mL [f] 0.58
moleL ~* [ VA ERAN bR VST 6 4> 50 mL [ 78 B iR,
IR N 0.4%%F 2 KL AR PR ML 4 mL, 0.2%#h %%
LM L mL, EZE, #E 15 min. 7F 538 nm KAk
WA BRI ERE, A4S bRk ih 2677 #2: Y/(umols
L ~1)=40.93X—0.54, K=40.93; B=—0.54; R*R=0.999.

FREX 2.0 mg TAPP-Co-NO ¥t T 280K, e+
25 mL R /B E 10 mL FREWRE T 2 4 50
mL . 2 KRR R I, VERES 2



648 b #

i Vol. 65, 2007

TN 0.4%%} 28 FEARRIRFTHL 4 mL, 0.2%:5 1%
ZROTRERW L mL, ERE, FHE 15 min, DU A
AT, DR SRR 1 538 nm ARTIWOLTE, TF
HAA=A —A el FPRE RS TR NO; 1)
WREE, ROMFE SR NO ML, JF BRI NO R 1%
F S TAPP-Co-NO KR FELLAF 2] NO RIS,
ZER WA 1.
2.2 TAPP-Co-NO 3R % & KR & 2 Bk I B IR A £F 5k
1EH
221 A

Krebs-hensin ¥ 21 ji(mmoleL %): NaCl 118, KCl 4.7,
CaCl, 2.5, MgSO, 1.2, KH,PO, 1.18, NaHCO; 25, Glucose
555, pH=7.4. XE &R H ) PHEACFAL, s,
ik IR, (R % (2.5~3.5 kg, HIFGTFEE B S
L)
222 Rk

gt 5 5% Fe S0 80 KO A B8 S5, TS T 3 B ik
JE T &A Krebs WIFEFRILT, JERFLEEA 95% O,
Ml 5% CO, W& A, S LdigitlL mlk 2~2.5
mm FPE LR, B 37 CHEERERIWE S, 47 4.0
g HU AT, A 15 min SR krebs ¥, 37 Cili i V-4 2
h, FrLEAE R I 1 umolsL ™ ZLIEAHBHA 36 P 2 f
SEAENE, PR SE A H s B F I B IKER TS5, BLY
TR B BT ZHEAR O R AR (MTX), a1 —
SR NIEPHER 45 N — AN, A0 2h 5 AR SOV AS T
B, Bk R RO, DA B KRR 100%,  Fifidk F
AR SR — RO 2E. A 15 min Bk krebs Wi

(YEFRILEE N 37 °C), HARWSRK KR B IEH. AR5
A 100 pL 10~ moleL ' f#] TAPP-Co-NO, 10 min J5 #% Fif
WRITIELS T AR, HIE AU 4t 2, W
X TAPP-Co-NO X AU e i Ak i 2 1y g, &5 3 LK 2.
2.

2.3 TAPP-Co-NO ¥ X R AIB&E1ER

231 EEAAt

RM6240BD 4 £ 1615 5 KA RG (AL ); fi
FE SD K (150~200 g, MEREAPR, Fh [R5 2B SE 5
NP LiRL).

232 #Hyaa

18 JUKERBENL I A WAL, s 9 H 1 4l —HI%E
TEARAT TAPP-Co-NO [f)7K #53#{(0.002 molsL ) 0.5 mL 1
AREG 2 11 A A ) o R R AR 9 (20%0) 1 4y 4
ey,

233 RAEFH*

A IS 20%1% 57 0.5~0.6 mLekg !, £
PRI S A RN 2. S PP 5~7 em, 432 A
BENRK, Bl Bk 2 s D) e e A (FR i T 32 - AR B R K
500 Jj #ifi)fli%E T RM6240BD HI Ll (5 RERYE,
WK B . 2 B A s Ah sk, G ik, S
Jok 3 AHIE (PR I 25— AR 37K 500 5 FRAS ) DA A 4RV
i . =S E Y e R B 4 B A R N, SR AT
Je, FEHAT IS BT A N R B, O L AR
FR Bz 5 Lk 200K )y e RE SR HIE T RM6240BD M &2 Tt 15
TRAERG, MNP, WK R AE 0, 5, 10, 20, 30, 60,
90, 120 s ¥y FRLIE, WP, IfLHs.

#1 TAPP-Co-NO [fJW I NO BRSO AR BUS 3 (umoleL ™)
Tablel The absorbance, NO released concentration and NO released efficiency of TAPP-Co-NO (umolsL %)

60 90 120 180 240 300

Released time/min 15
Absorbance of sample blank 0.020
Absorbance of TAPP-Co-NO 0.334
NO released concentration 12.31

Concentration of TAPP-Co-NO
Max concentration of NO releasing (150 min)
Released efficiency

0.020 0.020 0.020 0.020 0.020 0.020 0.020
0.336 0.337 0.340 0.341 0.339 0.339 0.338
12.44 12.56 12.69 12.89 12.62 12,51 12.45

21.26
13.43
63.17

R 2 TAPP-Co-NO Xf HVAU i 51 4 5 He i M I = sl KSc4i (11 5% 1 (%, X+ )
Table2 The effect of TAPP-Co-NO on the contraction of isolated rabbit aorta pectoralis circle caused by MTX (%, X £ S)

c(MTX)/(moleL 1) 107 3x10°7 10° 3x10°°® 10° 3x107°
MTX 1.3+038 12.2+37 40.5+10.0 616189 80.6+-6.4 100.0+0.0
MTX+TAPP-Co-NO 1.0+05 54422% 19.44+5.4% 41.4+65° 62.1+5.7° 71.3+6.3°

2value vs. that before the administration: P<<0.01.
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—— MTX
—a— MTX+TAPP-Co-NO

Percent of contraction/%
wi
<
I

T T T T T 1
7.0 6.5 6.0 5.5 5.0 4.5

-lg(TAPP-Co-NO)/(mol-L'")

Bl 2 TAPP-Co-NO X} MTX 5]k ) 5 4 i 44 iy = 3 kol 4
IR
Figure2 Effect of TAPP-Co-NO on the dose-response curve of
MTX inisolated aorta pectoralis circle from rabbit

E5 &L L
S H i LA B B dEZE (XE£ ) Ko, iy £l
W | SPSS 10.0 for Windows #2458 HI BT t 46 56 2548
A A B

234

3 HR5IR

3.1 RIMER NO Hy#&M

M 1 TLUE H: TAPP-Co-NO i NO BSR4
25 150 min I 2K, 4 63.17%; TAPP-Co-NO ) NO
JECRT (IR L 300 min 5 475 B A A mi i NO RO, H
A MZEREThRE, 5 3CER[AS] Tt NO x4k
HYIH NO BEIBRCR A L, TAPP-Co-NO 15 4 i [ B¢

R, %EE TAPP Lt RAFER M-S
RN, KRS NO ) TAPP 48 &) 55 NaNO, b
ER O T AR A SOV, RKILILAE 538 nm &b (1
JCHE 5 ARMAT BRGSOV ) NaNO, bRt O
FEARM. Uil TAPP bR a Bnt d -1 & SOV 1 5%
WA/

3.2 TAPP-Co-NO XHERZ(MTX)3 | HIZR & B A
= B KU 48 S N = 5 R 4%

M 2 I 2 7] I TAPP-Co-NO REf# AU (M TX)
5|2 5% A B AR R 2 B Tk Wi 4 1) 0k AR it B AR AT M
B, B KN (Ena) B (P<<0.01), HAKH 7% A
55.7%. HI TAPP-Co-NO fig B f il FF AeUie ) 5K e g 44
9 3= 20 ik (R WBC 4
3.3 TAPP-Co-NO X XREEEARIRIEER

PR 4 S 56 K B 2 i e B0 R IR AR 4R WL R
3(RIHZ4 )54 0, 5, 10, 20, 30, 60, 90, 120 5} (1M [k K
DYRIK).

MR 3 FIAN: SEIGATR AR F K HE: — SR
TAPP-Co-NO 7K, 1L 7E 245 55 RPN FF4h
B, 55 10 Bb R RS R ER, LS ZEmITt, 55 60 F0 i
FEA P 2T KT S B R B A — F I L) 7K
WG, MRS 2008 A gk 52 . I B
IR IR AE FH 25T S, R RURPIRCPAR, 00 S B
TeHA A4k, T, TAPP-Co-NO HA W EA/EH], H.

SR AR A abs, RO AR B SR .

F3 125 0~120 BJS MIE RO KA (X + 9)
Table3 The change of blood pressure and heart rates of rats after the administration for 0~120 s(X £ S)

Timels Group | Group |1
SBP/kPa DBP/kPa HR/bpm SBP/kPa DBP/kPa HR/bpm
15.76+0.75 10.59+1.02 398.67+54.11 16.50+£1.71 12.35+2.41 403.53+35.2
13.79+0.56 7.16+0.90° 386.11+39.55 16.80+£1.72 12.30+2.55 392.22+33.28
10 13.37+0.37° 6.87+0.78" 383.11+39.55 16.79+1.86 12.16+£2.79 382.89+34.56
20 13.78+0.57° 7.38+1.04° 395.00+51.52 16.62+1.64 11.92+2.50 391.44+23.78
30 14.29+0.42° 8.50+0.79° 396.78+54.81 16.52+2.01 11.98+2.77 396.22+40.01
60 15.56+1.87 10.59+1.35 408.89+46.87 16.89+1.42 12.21+2.03 391.67+47.21
90 15.49+1.40 10.43+1.77 401.33+52.99 16.35+1.69 11.89+2.13 393.78+29.09
120 15.54+1.13 10.29+1.43 394.67+44.91 16.38+1.40 12.18+1.78 405.67+52.98
2 value vs. that before the administration: P<<0.05.
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