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A sintese e o perfil anti-inflamatério e analgésico dos novos agentes isocromanilacetilari-
lidraz6nicos séo descritos neste artigo. A rota sintética utilizada neste trabalho explora como passo
chave para a construgcdo de um anel heterociclico de seis membros, a cicliza¢&o catalisada por um
acido de Lewis, que representa uma modificacdo da reacao de Friedel-Crafts. Estes novos derivados
(3) séo obtidos ema. de 85% de rendimento, a partir do safrol (4) utilizado como produto natural
abundante, isolado do 6leo de Sassafras. A analise dos espectros de RMN destes novos derivados
indica a natureza diastereoisomérica a nivel da ligacdo C=N, na razdo de 70:30, onde a maior
contribuicéo é relativa ao isdbmero (E). Os resultados obtidos da avaliacéo farmacoldgica de (3) no
teste do edema de pata de rato induzido por carragenina e no teste de contor¢cdes abdominais
induzidas pelo acido acético, indicam a natureza farmacoférica da unidade acilidrazona para a
atividade analgésica observada nesta série. O papel dos substituintes na sub-unidade arila na
atividade farmacoldgica parece indicar que a presenga de grupos hidrofébicos podem elevar o perfil
analgésico. Estes novos derivados isocromanilacetilarilidrazénicos (3) representam nova classe de
agentes analgésicos ndo-convencionais.

The synthesis and pharmacological profile as analgesic and anti-inflammatory agents of new
isochromanylacetylarylhydrazone derivatives (3) are described in this paper. The synthetic route used in
this work to construct the heterocyclic six member ring explored a Lewis acid-catalyzed cyclization
process as the key step, which represents a modified Friedel-Crafts reaction. These new derivatives (3)
were obtained ina.85 % overall yields from the starting material safrole (4), an abundant natural product
isolated from Sassafras oil. The NMR spectral analysis of these new derivatives indicated, at the C=N
double bond level, the diastereomeric nature in a 70:30 ratio, where the major compouagisdhest.

The results obtained from the pharmacological evaluation of (3) using the carrageenan-induced rat paw
edema test and the acetic acid solution-induced constrictions in mouse test, indicated the pharmacophoric
nature of the acylarylhydrazone moiety to the analgesic activity observed in this series.The role of the
aryl substituents in the bioactivity seems to indicate that the presence of hydrophobic groups may improve
the analgesic profile. These new isochromanylacetylarylhydrazone derivatives (3) represent a new class
of non-addictive analgesic agents.
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Introduction ]
Several cell mediators have been proposed to play arole <O \ N—c A

in inflammatory processes and hyperalgesia, since these | o 0 M NH Sarw

compounds caused a decrease in pain threshdltie CHs "y

prostaglandins PGs, in particular, have been suggested to (1) CO2R (@)

play a major role in the pathogenesis of inflammation and

ACYLHIDRAZONE
+
I B

ISOCHROMANYLACYLHYDRAZONE

in the production of inflammatory p&ifi The recent dis-
closure of two distinct forms of cyclooxygenase (COX,
prostaglandin-H synthase or PGR#idicated new direc-
tions for therapeutic approaches to inflammatory diséases
confirming the role of icosanoids, produced by the COX
enzyme which catalyzes the first two steps in the biosyn-

thesis of PGs, producing the prostaglandin endoperoxide s .
Gz and h, precursors of all PGs. COX is the site of action| 0-s>1 3 o AW
. .. . 3a : CsHs
of non-steroidal anti-inflammatory agents (NSAIS), and it < { 0o H 3b . GHs0
is accepted that this is the basis of the anti-inflammatory © ’ y Z = 3¢ : 4-N(CHg)p-CoHs
action of these drugsThe role of a second enzymatic oo M M W 3d 1 3-NO-CeHs
pathway, namely 5-lipooxygenase (5-LO) in inflammation Se 1 4-NOx-CoHs
is also well knowh From arachidonic acid (AA), this 3) 317 4-0CHs CoHls
) , 3g 1 4-Br-CgHs
enzyme produces the leucotrienes (LTs) which present

chemotactil and bronco-constriction properties, also playscheme 1.
ing an important role in some chronic inflammatory dis-
eased (Ocotea pretiosa MerLauraceae), as the synthetic starting
In an effort to develop new synthetic bioactive com- materiaf®.
pounds, as part of a research program aiming at the synthe- .
sis and pharmacological evaluation of new non-addictiveEXpenWIental
analgesic and anti-inflammatory agefits, we have pre-  chemistry
viously described the synthesis and the anti-edematogenic . . . .
Melting points were determined with a hot-plate appa-

roperties of the isochromanyl acid derivatives{Tjhese
brop y 0 ratus and were not corrected. Infrared (IR) spectra were

comppundg ?hOWEd S|.gn|f|cant ant|-|nf[ammatory and an_obtained with a Perkin-Elmer 1600-FT spectrometer using
algesic activity, reducing the edema in the carrageenan

) ; . “potassium bromide pellets. Nuclear magnetic resonance
induced the rat paw tesfth a dose of 25 mg/kg, and in ('H-NMR and*C-NMR) spectra were recorded in deu-

reducing the number of constrictions in the acetic acidterochloroform containinga. 1% TMS as an internal
solution-induced test in mice with the same dose p.0. Ay, yard witha Bruker AC-260 FT at 200 MHZ#) and

second serie; of c_ompounds, belonging to the.acylhydr%o.s MHz ¢3C). Chemical shifts are expressed in p@n (
zone pyrazolic derivatives (Z)was also synthesized and relative to TMS (= 0 ppm). Splitting patterns are as follows:

pharmacologically evaluated for analgesic propertles.sy singlet; d, doublet; t, triplet; g, quartet; m, multiplet; br,

These derivatives presented powerful activity in the MOoUSQ . -d. The mass spectra were obtained with a GC/VG
abdominal constrictions test induced by acetic acithe Micromass 12 at 70 eV. The progress of all reactions was

most potent compound of this series (2a, W=N{H  onitored by thin layer chromatography (TLC), using pre-
exhibited eleven tlmgs the analgesic activity of dipyrone in.gated Merck silica gel 60:Ealuminum plates: detection
the same test at equimolar doses4Eb15.8 mg/kgP = \yas done with UV and.! For column chromatography,
0.05). These results led us to identify compound (3) as aferck silica gel (70-230 mesh) was used. Solvents used in

attractive new target in the search for new anti-inflamma+he reactions were generally redistilled prior to use and
tory and analgesic compounds. This new class of derivastored over 3A molecular sieves.

tives was designed as a structural hybrid of both (1) and (2), ) )
previously synthesized and elected as ‘lead compoundsEthy! ester of [1-(1-methyl-6,7-methylenedioxy)-isochro-
as shown in Scheme 1. manyl]- acetic acid (5f

In this paper we describe the synthesis and pharma- Ethyl acetoacetate (1.80 g;10.98 mmol) was added to a
cological profile of these new isochromanylacetylaryl hy- solution of homopiperonilic alcohol (8) (1.62 g, 12.6
drazone derivatives (3), using safrole (4), an abundantnmol) in dry benzene (30 mL). A catalytic amount of
natural Brazilian product available from Sassafras oilp-toluenesulfonic acidc@. 0.2 g) was added to the flask
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equipped with a Dean-Stark trap, and the reaction mixturém,2H,0CHO); 3.85 (m,2H,H-3); 3.76 (br. s,2H,N}i
was refluxed for 12 h. The solvent was removed undef.60 (m,2H,H-4); 2.73 (m,1H,H-11); 2.68 (m ,1H, H-11);
reduced pressure, affording a pale yellow oil which was1.48 (s,3H,H-13).

dissolved in ethyl ethecé. 30 mL). The oil was washed 13C-NMR (50.3 MHz) CDGJTMS &: 170.70 (C=0);
with a 30% aqueous sodium hydroxide solution. The or-146.16 (C-6,7); 132.61 (C-9); 125.97 (C-10); 108.21 (C-5);
ganic layer (negative Fe{test) was dried over sodium 105.26 (C-8); 100.73 (OG®); 75.42 (C-1); 59.47 (C-3);
sulfate, filtered, evaporated, and then chromatographed a#7.38 (C-11); 29.00 (C-4); 27.09 (C-13).

a silica gel column (n-hexane:ethyl acetate, 9:1) to give the i

desired product (5) in a 75% yield. Its IR and 60 MHz The general_ procgdure for preparing [1-(1-Methyl-6,7-
NMR have already been describ&dNew data are re- methylenedioxy)-isochromanyl]-acetylarylhydrazones

ported. (32-39)
M.S. (70 eV): 278 (7%); 191 (100%); 149 (9%); 110  Benzaldehyde or its derivative (0.57 mmol) was added
(31%). to a solution of hydrazine derivative (6) (0.15g; 0.57 mmol)

'H-NMR (200 MHz) CDCYTMS &: 6.56 (s,2H, H-5 in absolute ethanol, in the presence of two drops of hydro-
and H-8); 5.9 (s,2H, OCID); 4.10 (q,2H,0E2CH3); 3.91  chloric acid as a catalyst. The end of the reaction was
(m,2H, H-3); 2.90 (d,J = 13.5;1H, H-11); 2.73 (d,J = detected by TLC and the new hydrazones (3a-3g) were
13.5;1H, H-11); 2.71 (m,2H,H-4); 1.27 (s,3H, H-13); 1.20 isolated by the concentration of the reaction mixture under
(t,3H,0CHCH3). reduced pressure and the addition of cold water to furnish

13C-NMR (50.3 MHz) CDGJITMS &:169.98 (C=0); the desired product as a colored precipitate in an 80% yield
145.94 (C-6); 133.78 (C-7); 125.45 (C-9); 115.88 (C-10);(Table 1). The E and Z isomers could not be separated, but
108.28 (C-5); 105.18 (C-8); 100.63 (O€D); 75.20 (C-1);  their *H and *3C assignments could be made from their
60.11 (QCHCH3); 60.01 (C-3) 46.40 (C-11); 29.60 (C-4); higher field 2D spectra'fix'H-COSY, 'Hx*3C-
27.00 (C-13); 12.00 (OGI€Ha). COSY,COLOC).

[1-(1-Methyl-6,7-methylenedioxy)-isochromanyl]-acetyl  [1-(1-Methyl-6,7-methylenedioxy)-isochromanyl]-acety!
hydrazide (6). arylhydrazone of benzaldeyde (3a-(E),(2))

An ethanolic solution of ester (5) (1.30 g; 4.65 mmol)  m.p.: 78-80 °C
in 25 mL of ethanol was heated under stirring until com-  1.R:. (KBr) v: 3430, 3200 (NH); 1664 (C=0) ¢tn
plete dissolution. Then 4.7 mL of 85% hydrazine hydrate  M.S. (70 eV) m/z: 352 (3%); 208 (8%); 192 (14%); 191
was added, and the reaction mixture was stirred at reflux100%); 170 (11%).
for 3 h. At the end of the reaction (as indicated by TLC(E) Isomer
analysis) the product (6) was isolated by concentration of H-NMR (200 MHz) CDCHTMS (@ = ppm): 9.83
the reaction mixture under reduced pressure. Cold watefs,1H,NH); 8.00 (s,1H,H-7"); 7.70 (m,2H,H-2'6"); 7.4
was added and the resulting product (6) was filtered to givgm,3H,H-3'5’,4’); 6.59 (s,1H,H-8); 6.50 (s,1H,H-5); 5.9

1.10 g (85%) of a white solid. (s,2H,0CHO); 4.1 (m,2H-3);2.9 (m,2H-11); 2.8 (m,2H-
m.p.:154-155 °C. 4);1,56 (s,3H-13).
l.R. (KBr) v: 3360 (NH) ; 1670 (C=0) cth 13C-NMR (50.3 MHz) CDGYTMS (3 = ppm): 166.45
M.S. (70 eV) m/z,: 264 (13%); 192 (24%); 191 (100%) (C=0); 147.10 (C-7’); 146.37 (C-7); 146.25 (C-6); 133.48
115 (7%) 91 (6%); 77 ( 5%). (C-17); 132.34 (C-9); 130.12 (C-4’); 128.39 (C-3'5Y);

IH-NMR (200 MHz) CDCYTMS & 7.76 (br. 127.46 (C-2'6"); 126.48 (C-10); 100.80 (OCH20);75.97
s,1H,NH); 6.53 (s,1H, H-8); 6.50 (s,1H,H-5); 5.87 (C-1);59.72 (C-3);48.37 (C-11) ;29.18 (C-4);27.20 (C-13).

Table 1.The physical properties of the new isochromanylacetyl hydrazone derivatives (3).

Compounds ArwW Molecular Formula Yield (%) Molecular weight m.p. (°C)
3a CsHs Co0oH2004N2 80 352 78-80
3b C4H30 Ci18H1805N2 88 342 88-91
3c 4-N(CHg)2-CgHa CooH2504N3 94 395 93-94
3d 3-NOp-CeHa CooH1906N3 75 397 183-184
3e 4-NOp-CgHg Co0oH1906N3 80 397 226-228
3f 4-OMe-GsHa C21H2205N2 85 382 168-169

39 4-Br-CgH4 C20H1904N2Br 80 440 178-179
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(2) Isomer

'H-NMR (200 MHz) CDCYTMS (6 = ppm): 9.18
(s,1H,NH); 7.70 (s,1H,H-7); 7.61 (m,2H,H-2'6"); 7.4
(m,3H,H-3'5",4"); 6.66 (s,1H,H-8); 6.52 (s,1H,H-5); 5.9
(s,2H,0CHO); 4.0 (m,2H-3); 3.46 (d,J = 14, 1H-11); 3.10
(d,J = 14, 1H-11); 2.75 (m,2H-4);1.63 (s,3H-13).

13C-NMR (50.3 MHz) CDGYTMS (6 = ppm): 172.87
(C=0); 143.75 (C-7"); 145.89 (C-7); 145.77 (C-6); 134.58
(C-9); 133.85 (C-1"); 129.76 (C-4"); 128.54 (C-3'5");
126.91 (C-2'6’); 125.79 (C-10); 100.60 (OCH20); 75.88
(C-1); 59.86 (C-3); 42.49 (C-11); 29.24 (C-4); 28.36 (C-
13).

[1-(1-Methyl-6,7-methylenedioxy)-isochromanyl]-acetyl
arylhydrazone of 2-furaldeyde (3b-(E),(2))

m.p.: 88-91 °C

I.R.(KBr) v: 3450, 3215 (NH); 1670 (C=0) ¢
(E) Isomer

'H-NMR (200 MHz) CDCYTMS (6 = ppm): 9.79
(s,1H,NH); 8.21 (s,1H,H-5'); 7.46 (s,2H,H-4); 7.24
(s,2H,H-2'6"); 6.67 (m,2H,H-3'5"); 6.57 (s,1H,H-8); 6.49
(s,1H,H-5);5.88 (s,2H,0CHD); 3.8 (m,2H-3); 2.65

(m,2H-4); 2.87 (d,J = 14, 2H-11); 2.83 (d,J = 14, 2H-11);

1.54 (s,3H-13).

13C-NMR (50.3 MHz) CDCYTMS (3 = ppm): 166.60
(C=0); 149.06 (C-1'); 146.19 (C-7); 146.10 (C-6); 144.17
(C-4); 137.31 (C-5"); 132.36 (C-9); 133.38 (C-2"); 125.82
(C-10); 112.87 (C-3’); 108.04 (C-5); 105.29 (C-8); 100.68
(OCH;0); 75.79 (C-1); 59.57 (C-3); 48.54 (C-11); 29.03
(C-4); 27.15 (C-13).
(2) Isomer

H-NMR (200 MHz) CDCYTMS (® = ppm): 9.40
(s,1H,NH); 7.60 (s,1H,H-5’); 6.64 (s,1H,H-8); 6.44
(s,1H,H-5); 5.88 (s,2H,0C#®); 4.0 (M, 2H-3); 3.45 (d,J =
14, 1H,H-11); 3.03 (d,J = 14, 1H,H-11); 2.90 (m, 2H-4);
1.60 (s, 3H-13).

13C-NMR (50.3 MHz) CDGYTMS (@ = ppm): 172.78
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5.9 (m,2H,0CHO); 4.1 (m, 2H-3); 2.9 (m, 2H-4); 2.98
(s,N(CH)2); 2.9 (d,J = 14, 2H-11); 2.8 (d,J = 14, 2H-11);
1.55 (s, 3H-13).

13C-NMR (50.3 MHz) CDGYTMS (6 = ppm).: 165.84
(C=0); 151.44 (C-4); 147.90 (C-7’); 146.19 (C-6); 146.17
(C-7); 132.52 (C-9); 128.89 (C-2'6’), 125.76 (C-10);
120.96 (C-1'); 111.32 (C-3'5’); 108.14(C-5); 105.46 (C-8);
100.65 (OCHO); 75.82 (C-1); 59.56 (C-3); 48.07 (C-11);
39.86 (N(CH),); 29.09 (C-4); 27.09 (C-13).
(2) Isomer

'H-NMR (200 MHz) CDCYTMS (G = ppm):8.90
(s,NH); 7.58 (s,H-7"); 7.47 (d,J = 9,H-2'6"); 6.66 (d,J =
9,H-3'5'); 6.61 (s,H-8); 6.52 (s,H-5); 5.9 m,0@B); 4.1
(m, 2H-3), 3.50 (d,J = 15, 2H-11); 3.06 (d,J = 15, 2H-11);
2.99 (s,N(CH)2); 2.9 (m, 2H-4); 1.62 (s, 3H-13).

13C-NMR (50.3 MHz) CDGYTMS (@ = ppm): 171.97
(C=0); 151.20 (C-4’); 146.00(C-6,7); 144.48 (C-7’);
134.76 (C-9): 128.16 (C-2'6"); 126.33 (C-10); 121.54 (C-
1’); 111.55 (C3'5’); 108.14 (C-5); 105.32 (C-8); 100.49
(OCH20); 75.82 (C-1); 59.72 (C-3); 42.29 (C-11); 39.93
(N(CH3)2); 29.15 (C-4); 28.50 (C-13).

[1-(1-Methyl-6,7-methylenedioxy)-isochromanyl]-acetyl
arylhydrazone of m-nitrobenzaldehyde (3d-(E),(2))

m.p.: 183-184 °C

I.R.. (KBr)v: 3393, 3193 (NH); 1665 (C=0) ¢tn

M.E.(70 eV): 397 (3%); 217 (6%) ; 191 (100%); 166
(17%); 135 (63%);77 (15%).
(E) Isomer

'H-NMR (200 MHz) CDCYTMS (@ = ppm): 10.02
(s,NH); 8.43 (H-7'); 8.20 (H-2’) 8.11 (H-4'); 7.90 (H-6");
6.58 (s,H-8); 6.49 (s,H-5); 5.87 (O@H); 3.98 (M, 2H-3);
2.89 (2H-11); 2.87 (2H-11); 2.84 (m, 2H-4); 1.55 (s, 3H-
13).

13C-NMR(50.3 MHz) CDCHTMS (5 = ppm): 166.91

(C=0); 149.19 (C-1); 145.77 (C-7); 145.70 (C-6); 144.00 (C=0); 148.35 (C-3); 146.67 (C-6,7); 144.88 (C-7);
(C-4); 134.54 (C-9); 137.39 (C-5'); 111.63 (C-5); 111.63 135.67(C-1); 132.58 (C-67; 132.33 (C-9); 129.56 (C-5);
(C-8); 100.50 (OCH20); 75.79 (C-1); 59.71 (C-3); 43.31 124.38 (C-4); 122.25 (C-2); 108.43 (C-5); 105.47 (C-8);
(C-11); 28.75 (C-4); 28.33 (C-13). 100.96 (OCHO); 76.10 (C-1); 59.97 (C-3); 48.96 (C-11);
29.37 (C-4); 27.36 (C-13),

(2) Isomer

H-NMR (200 MHz) CDCYTMS (3 = ppm).: 9.96
(s.NHY); 8.43 (H-7"); 7.81 (H-6'); 6.64 ( H-8); 6.57 ( H-5);
6.16 (H-2); 5.82 (OCED); 4.06 (M, 2H-3) 3.41(2H-11);
3.18 (2H-11); 2.84 (m, 2H-4).

13C-NMR (50.3 MHz) CDGYTMS (6 = ppm).: 172.97
(C=0); 148.40 (C-3); 146.04 (C-6,7); 136.00 (C-7));
(E) Isomer 135.76 (C-1'); 132.33 (C-9); 129.56 (C-5’); 126.00 (C-10);

H-NMR (200 MHz) CDCHTMS (3 = ppm): 9.64  124.11 (C-4); 121.58 (C-2’); 108.43 (C-5); 105.47 (C-8);
(s,1H,NH); 7.83 (s,LH,H-7"); 7.57 (d,J = 9,2H,H-2'6"); 100.75 (OCHO); 76.10 (C-1); 59.97 (C-3); 43.14 (C-11);
6.62 (d,J = 9,2H,H-3'5); 6.59 (s,1H,H-8); 6.49 (5,1H,H-5); 29.37 (C-4); 28.52 (C-13).

[1-(1-Methyl-6,7-methilenedioxy)-isochromanyl]-acetyl
arylhydrazone of 4-dimethylaminobenzaldeyde (3c-
(B).2)

m.p.: 93-94 °C

l.R. (KBr) v: 3450, 3201 (NH); 1655 (C=0) ¢hn

M.S.(70 eV) m/z: 395 (4%); 191 (100%); 149 (50%);
148 (65%); 135 (18%); 77 (18%).
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[1-(1-Methyl-6,7-methylenedioxy)-isochromanyl] acety- 8); 100.59 (OCHO); 59.86 (C-3); 55.16 (OGH 42.60

larylhydrazone of p-nitrobenzaldehyde (3e-(E),(2)) (C-11); 29.22 (C-4); 28.40 (C-13).
m.p.: 226 228 °C [1-(1-Methyl-6,7-methylenedioxy)-isochromanyl]-acetyl
l.R. (KBr)v: 3413, 3170 (NH); 1665 (C=0) ¢t arylhydrazone of p-bromobenzaldehyde (3g-(E),(2))

M.E.: 307 (6%); 298 (22%); 191 (100%); 176 (32%); - 178-181 °C

0/)"
(1é)g|$n /;)r 57 (22%). méax. (KBr)v: 3450, 3180 (NH); 1662 (C=0) ¢hn
(E) Isomer

H-NMR (200 MHz) CDCYTMS (3 = ppm).: 9.9 (s, 1 _ :
NH); 8.70 (s, H-7); 8.23 (H-35); 7.86 (m, H-26); 6.52 ¢ N:)N%{g ((2503_2’,')'_*27)_7(_:7'3. ZC i‘(ﬁ'\gi)@ -w ?)(H%SSS)
(H-5); 6.50 (H-8); 5.89 (OCKD); 4.05 (2H-3); 2.89 2H- /Lo (v e e . v
11). 2.67 (2H-4), 1.58 (3H-13) 6.58 (s,H-8); 6.49 (s,H-5); 5.89 (s,0€®); 4.03 (2H-3);

'13C- ( 0’3 : c ci/ S6 ) a8 2.85(d,J = 15, 2H-11); 2.82 (d,J = 15, 2H-11); 2.67 (2H-4);

-NMR(50.3 MHz) CDGJTM = ppm).: 145. 1.62 (s, 3H-13).

(gi)l '1‘233-51;3 (gi'z_f;)?? ;g.og gg-l); 59.87 (C-3); 46.78 (c=0): 146.46 (C-6); 146.35 (C-7); 145.88 (C-7"); 132.85
(C-11); 28.57 (C-4); 27.90 (C-13). (C-9); 132.22 (C-1'); 131.66 (C-3'5); 128.82 (C-2'6"):
@ 1'50m9f 125.78 (C-10); 124.38 (C-4’): 108.30 (C-5): 105.38 (C-8):

H-NMR (200 MHz) CDC¥TMS (6 = ppm).: 9.90  100.87 (OCHO); 59.78 (C-3); 48.51 (C-11); 29.22 (C-4);
(NH); 8.33 (H-7’); 8.19 (H-3'5)); 7.85 (H-2'6); 6.52 (H-  27.21 (C-13).
2.67 (H-4); 1.51 (H-13). H-NMR (200 MHz) CDCYTMS 6 = ppm).: 9.67

13C-NMR (50.3 MHz) CDCYTMS (3 = ppm).: 145.38  (s,NH); 7.67 (s,H-7'); 7.7-7.2 (H-2'6"); 7.7-7.2 (H-3'5):;
(C-6); 145.20 (C-7); 125.79 (C-10); 107.55 (C-5); 105.096.63 (H-8); 6.51 (s); 5.83 (OGB); 3.84 (m, 2H-3); 3.48
(C-8); 100.02 (OCHED); 58.87 (C-3); 42.02 (C-11); 28.57 (d,J = 13, 2H-11); 3.11 (d,J = 13, 2H-11); 2.67 (M, 2H-4);
(C-4); 27.50 (C-13). 1.71 (s, 3H-13).

13C-NMR (50.3 MHz) CDCGYTMS (6 = .172.89

[1-(1-Methyl-6,7-methylenedioxy)-isochromanyl]-acetyl (C=0); 146. 4(6 (C-6); 124'?6.35%—7); 1(42' AE):E) r(nC)_T); 134.50
arylhydrazone of p-methoxybenzaldehyde (3f-(E),(Z)) (C-9); 132.52 (C-1'); 131.80 (C-3'5); 128.30 (C-2'6");

m.p.: 168-169 °C 126.52 (C-10); 123.93 (C-4"); 108.30 (C-5); 105.50 (C-8):
(E) Isomer 29.22 (C-4); 28.41 (C-13).

'H-NMR (200 MHz) CDCHTMS (& = ppm).: 9.75  Pharmacology
(s,NH); 7.92 (s,H-7"); 7.85 (m,H-3'5"); 7.56 (m,H-2'6");
6.58 (s,H-8); 6.48 (s,H-5); 5.87 (s,0&B); 4.02 (m,2H-3);
3.79 (s,0CH); 2.9 (d,J = 15,2H-11); 2.8 (d,J = 15,2H-11);

2'71(32’2H_3); 1.55 (3H-13). _ _ used as the standard. The solution of acetic acid was admin-
-NMR (50.3 MHz) CDCGITMS (8= ppm).: 166.20 jstared i.p. and the number of constrictions was registered

(C=0); 161.23 (C-4); 147.06 (C-7’); ’1‘}6'49 (C-6); 146',42 for 30 min (control). All compounds were administered p.o.
(C-7); 132.55 (C-9); 129.05 (C-2'6"); 126.67 (C-1): i, arabic gum (5%) in a dose of 100 mM/kg (0.1 mL/20g)
125.85 (C-10); 113.90 (C-3'5Y); 108.26 (C-5); 105.26 (C- 1 py pefore the injection of the acetic acid solution. The data
8); 100.79 (OCEO); 59.72 (C-3); 55.16 (OCHt 48.43  \yere statistically analyzed by the Student t-test, with the
(C-11); 29.22 (C-4); 27.20 (C-13). significance level set & < 0.05.

The analgesic activity was determinedivousing the
abdominal constriction test induced by 0.6% acetic acid
(0.1 mL/10 g) in albino micé(ca. 20 g); indomethacin was

(Z) Isomer ) )
IH-NMR (200 MHz) CDCYTMS (& = ppm).: 9.34  Results and Discussion
(s,NH); 7.85 (m, H-3'5"); 7.65 (s,H-7’); 7.56 (m,H-2'6); The synthesis of new compounds (3a-g) was carried out

6.65 (s,H-8); 6.49 (s, H-5); 5.87 (s,0€B); 4.02 (M,  py exploring the previously described estet{Synthe-
2H-3); 3.45 (d,J = 13, 2H-11); 3.07 (d,J = 13, 2H-11); 2.7sized from natural safrole (4) in 80% yield. This synthetic
(m, 2H-3); 1.62 (s, 3H-13). route uses as key step an acid-catalyzed intramolecular
13C-NMR (50.3 MHz) CDGITMS (6 = ppm: 172.39 alkylation of the 6-position of the aromatic system of the
(C=0); 160.94 (C-4"); 145.92 (C-6); 145.78 (C-7); 143.32 hemiketal intermediate (7), formaudsitufrom the conden-
(C-7); 134.77 (C-9); 128.42 (C-2'6’); 126.52 (C-1'); sation of homopiperonilic alcohol (8) with ethylace-
126.30 (C-10); 114.05 (C-3'5"); 108.26 (C-5), 105.42 (C- toacetate (9), in the presence of the catalytic amount of
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Figure 1. Possible tautomeric forms of compound 3.

p-toluenesulfonic acid,as indicated in Scheme 2. The isosubstituent (Ar-W), present in the acylarylhydrazone de-
chromanylacylhydrazide (6), precursor of the desired derivatives (3a-g), was determined by the need to introduce a
rivatives (3), was prepared in 85% yield by the gignificant difference in the electronic character in this
conventional treatment of an ethanolic solution of 1-alkyl- frameworkZ, in order to study the eventual contribution of

l-isochroman ester (5) with 85% hydrazine hydrate, tth ructural dificati to bioactivity. Apart f
reflux, to furnish (6) in 85% yield, as outlined in Scheme ese structural modifications to bioacltivity. Apart from

3. Finally, the target compounds (3a-g) were prepared ithis, the presence of an N-dimethylaminophenyl unit pre-
high yield by acidic condensation of (6) with the appropri-sent in (3b) was indicated by the previously described
ate aldehyde8 (Table 1). The pattern and choice of the potent analgesic activity detected in compound'(2)
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These new derivatives (3a-g) were fully characterizedsignificant activity, inhibiting paw edema in 30.9% in a
spectroscopically. For instance, in the infrared spectra th@ose of 10Qumol/kgp.o. The anti-inflammatory test results
presence of a strong absorption 8450 cnt is attributed  indicated that the enhanced lipophilicity of thdromo-
to an -NH group, indicating that the acylhydrazone formphenyl template may contribute to the observed activity.
predominates over the azo form (Figf?1Tareful analysis  The analgesic activity of these compounds was investi-
of hydrogen and carbon-13 nuclear magnetic resonancgated (Table 3) by the inductive abdominal constrictions
(NMR) spectra of these derivatives (3a-g) indicated theiest in mic&?, using indomethacin at 36mol/kg, p.o., as a
presence of a diastereomeric mixture at the C=N doublgtandard. The compound possessing the 4-dimethylamino-
bond level, in a 70:30 ratio falvoring the){isomer. The  phenyl moiety at the acylhydrazone framework (3c), was
analysis of the homonucleaHx'H-COSY) and heteronu-  the most potent one. In fact, this result seems to indicate,
clear fHx**C-COSY:modulated withJen and"Jen (=2 a5 observed in an other series previously synthesized in our
and 3,COLOC)] 2D shift-correlated spectra confirmed this|ahoratory®, that the presence of this functionality could
assumption, especially by the pattern presented by the H-7;,5e an important role in analgesic activity (Fig. 2), prob-

C-7, CH-11, C-12 and NH-12, indicating that ti§{s0- 41y acting as a hydrogen bond donor in the interaction with
mer resonates at a higher magnetic field thanBesg¢mer the bioreceptor.

(Table 2).

These new isochromanylarylacetylhydrazone deriva-
tives (3a-g) were evaluated for their analgesic and anti-in il
flammatory activities. Unfortunately, these compounds a0
were not effective as anti-inflammatory agents, as observe
in the carrageenan-induced rat paw edem&’tdst this
bioassay, only compound 3 g, where W=Br, presentec

a1l

an

0

%o Inhabation

Table 2.1H and*% nuclear magnetic resonance data of comp&and

1 x ¥ - cosYiich
3a(E) 3a@)
oc OH oc OH

7 147,80 8,0 143,70 7,7

11 48,37 3,0 42,50 3,4 Figure 2. Thein vivoeffect of isochromanyacetylarylhydrazone deriva-
tives (3a-3g) and indomethacin on the abdominal constrictions induced by
acetic acid in mice.

LH] *h L id i i 3p

Inckmel

Campourels

12 166,40 172,87

Table 3.Thein vivoeffect of isochromanylacetylarylhydrazone derivatives (3a-3g) &g, p.o.) and indomethacin (30M/kg, p.o.) in the test
of mouse abdominal constrictions induced by acetic acid solution (0.6%, i.p.).

Compouné Concentratiopumoles/kg N N° Constriction8 Inhibition%
Control 35 99.3+ 33.5 -
Vehicle - 30 91.8+4.2 7.5
Indomethacifi 30 8 43.4+7.6 41.4*
3a 100 10 76.5+ 3.3 229n.s.
3b 100 10 71.7+ 3.0 27.8n.s.
3c 100 9 46.4+7.2 53.3*
3d 100 7 85.3+7.8 14.1 n.s.
3e 100 11 66.2+ 8.0 33.3*
3f 100 7 80.7+£ 7.8 18.7 n.s.
39 100 5 80.2+ 4.8 19.2 n.s.

N = number of animals; n.s. = not significant; *p < 0.05 (Student "t" test); a) All compounds (3a-3g) were administeredgnraréd$o),p.o., in a
dose of 10AM/kg (0.1 mL/20 g) 1 h before injection of the acetic acid solution; b) The abdominal constrictions test induced by a&eti#dfid
mL/10 g), i.p., in albino mice; c) indomethacin was used as the standard, administered in arabic ggno.(5%)R dose of 30M/kg (0.1 mL/20 g)
1 h before the injection of the acetic acid solution.
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Conclusions 7.Flower, R.J.; Vane, J.Biochem. Pharmacoll974
23, 1439.

The synthetic methodology used in this work was shown 8.Bray, M. A.Agents Actiorl986 19, 87.

to be efficient for obtaining of new isochromanylacetylhydra- X -

zone compounds (3a-g) in high yields, using natural safrole 9.Brain, S.D.; Williams, T.JPharmac. Therl99Q 46,

as the starting material. These compounds represent a hew 57 .

class of non-addictive analgesic agents. 10. Barreiro, E.J.; Costa, P.R.R_.; Barros, P.R.V.R.; de
The hydrogen and carbon-13 nuclear magnetic resonance  Mello, R.T.An. Acad. Bras. Ciend 981, 53, 65.

(NMR) spectra and assignments by the homonuéldaﬂﬂ_ 11. Matheus, M.E.; Oliveira, L.F.; Freitas, A.C.C.; Car-

COSY) and heteronudeah-[xle’C-COSY:modu|ated with valho, A.M.A.S.P.; Barreiro, E.Braz. J. Med. Biol.

LJcn and"Jer (n = 2 and 3, COLOC)] 2D shift-correlated Res.1991 24, 1219.

spectra showed that thE) (diastereoisomer makes a major 12. Silveira, I.A.B.F.; Paulo, L.G.; Miranda, A.L.P.; Ro-

contribution in the desired compound (3). cha, S.0,; Freitas, A. C. C.; Barreiro, ElJJPharm.
The results described reinforce, as previously observed in ~ Pharmacol.1993 45, 646.

an other related series of acylhydrazones synthesized in oul3. Fraga, C.A.M.; Barreiro, E.J. Heterocyclic Chem.

laboratory®, that the acylhydrazone moiety is an important 1992 29, 1667.

pharmacophore group for the observed activity, and that the14. Freitas, A.C.C.; Barreiro, E.J. Heterocyclic Chem

N-dimethyl substituent at position 4 of the phenyl ring is 1992 29,407.

essential for analgesic activity. The mechanism of the action 15, | ima, M.E.F.; Barreiro, E.J. Pharm. Scienc&<992
of these new compounds is currently under investigation in 81, 1219.

our laboratory and will be disclosed in the future. 16. Silva, E.F.: Barreiro, E.J. Braz. Chem. So993 4,
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