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Summary ing a hydroxyisoprenyl side chain wiEhgeometry, seems to
be the most essential for the biological activity.

A series of phenylbutene and butanol derivatiges, 12, 13, 15,

17, 24b,c 26, 27a,b) were prepared from the readily available Results and Discussion
resorcinol derivativeRa—f and 7-hydroxy-chromanl18). The

products were tested for inhibitory activity on the LPS-inducedChemistry

gglnigri%r%?rig; n in the plasma in comparison with that of ca- A simple synthesis ofH)-but-2-ene derivatives6g,b)

could be achieved from the respective resorcinol derivatives

Introduction ¥
a|H Me
Pterocarpans are naturally occurring plant products carry— o b| OMe Me
ing acis-fused benzofuranyl-benzopyran ring sys{ cfH THP

many of them exhibit various biological effects, most partlcu—

larly antifungal?!, antibacterial, and anti-HIV activif. In

1982 one of us demonstrated that two representatives of these
natural products, cabenegrin A-l [(33§ and A-ll [(—)-1b]

(Figure 1) are the active components of a Brazilian folk weo
medicine used against snake vengh® Although the most

active component, (-)-cabenegrin Allg), is synthehcally
available both in racem and optically pure formé] these

multistep procedures are not suitable for industrial produc- l
tion. v
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In order to establish the pharmacophore of this molecule, it
appeared reasonable to synthesize a series of phenylbuten oh . i (Ml C=CH-CELBr i oxalio acid, MeOHL .t
and butanol derivativesg—j, 12, 13, 15, 17, 24b,G 26, i;?f:;%)‘,’,fii;2,,‘Z“V'?Z‘28;’;‘;;5f’ﬁ?ﬁimméé'J,"L?,ii‘&ié;o
27a,b) for a structure-activity relationship study, with the fact
in mind that the A-ring of (-)-cabenegrin A-l [(3§] carry- Scheme 1
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(2a,b). Our approach (Scheme 13 was based on the method R
described by Bohlmann et 4#1% who recognized that /@\
OR’

various C-3,3-dimethylallylphenols could be stereoselec- ., i 20 o’
tively transformed by oxidation with selenium dioxide in 2a,2d¢
acetic anhydride into the correspondirig)-1-acetoxy-2- .| e
methylprop-2-en-1-yl derivatives in good yield. a| H Me Mo
Accordingly, resorcinol dimethyl ethe2d) was regioselec- d|H B Bt
tively lithiated withn-butyllithium in cyclohexane, followed — ¢|5. &
by trapping of the formed lithium intermediaga) by addi- g| B Me Me %
tion of 3,3-dimethylallyl bromide to resuiain a moderate h| CHO Me Me

yield[gS%gfa). In a good agreement with Bohlmann’s observa- CH(OR)Et Me  Me

tions | oxidation of4atook place regioselectively in the
presence of a stoichiometric amount of selenium dioxide to R
furnish the acetoxy derivatives, whose saponification with

sodium methoxide in methanol at room temperature afforded

2 3 iv 2 ORrR?
6ain 37% yield. As shown in Scheme 1, the same sequence o o e
(2b - 3b - 4b) was used for the preparation4d. It is to | L on
be noted that oxidation db with selenium dioxide under the R NCOME R*
conditions used fotaresulted in a ca. 1:2 mixture Bt and Sag 6a, 6e-j

3
Me Me Me

Et Et Me
Me Et Me

5c based on th&H-NMR spectra. Although our attempts for
the separation of this mixture were unsuccessful, reduction
with lithium aluminium hydride yielded our target molecule
(6b) in a good yield (70%). In the case of the dimethylallyl-
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phenol derivativée, prepared fror2cin four stepsZc - 3c Me Me Me Me Me Me
- 4c - 4d - 46 according to the literatuf&!, oxidation gl o

with selenium dioxide provided also an astonishing result.
Thus, introduction of the acetoxy group into the dimethylallyl %jAf_\ﬁl‘*{;g‘gg°he)xcageﬁgg’]g;ggfiﬁ‘ngﬂﬁzygf’gxraje reflux then HO/F,0;
side chain took place with an opposite regioselectiy ( il PhaP CHECOBEE S

than found in the case @b or 4b. The Z-geometry of the Scheme2

double bond 05d and6c¢ (prepared by simple saponification

of 5d with sodium methoxide) could be unequivocally de- i ,
tected by NOE experiments. was commercially available, arie and 2f were prepared

The intermediatdawas found to be an appropriate startinéfor_n the regdlly avallablle resorcmpl monomethyl ethﬁr and
material also for the synthesis ®. Thus, oxidation ofia  orcinol by simple alkylation according to the I|te_rat[}|?e1_ -
with 2 molar equivalents of selenium dioxide for a fourfold?_the case oRg, we started from the readily available
prolonged period than used in the case of the transformatidp-dimethoxybenzaldehyd@H), whose Grignard reaction
of 4a or 4b, resulted in the diacetafe which was isolated With ethylmagnesium bromide in ether at room temperature
by means of column chromatography on silica gel with 149gSulted in the benzyl alcotilin good yield (88%). Finally,
yield. Saponification of this latter with sodium methoxide irfatalytic hydrogenation @ in the presence of palladium on
methanol at room temperature gackin a moderate yield charcoal in acetic acid at room temperature affozpdh

Starting from2a, the synthesis of th&)-but-2-ene deriva-
tive 6a could also be achieved by the Wittig methodology
which had been previously used for the synthesis of the .
racemic and optically active cabenegrin At&Y 6.7 In the L—‘—l
first step, the lithium salBa of 2a was alkylated with the
commercially available bromoacetaldehyde diethyl acetal, | = L
and the resulting acetal was hydrolyzed under mild acidic Meo OMe MeO ome 10 MeCH-COB H
conditions to the aldehyd@as shown in Scheme 2. Accord- NN
ing to earlier procedure$’], the Wittig reaction of the L con R
aldehyde7a with a-ethoxycarbonyltriphenylphosphonium . ’ 10,11
bromidel!?l in the presence of sodium ethoxide in ethanol at i )
room temperature furnished the respectiv@unsaturated l 6a l
ester8a. Finally, reduction of8a with lithium aluminium 7
hydride in ether at room temperature resulted in the allyl

H MeCIiI—COzEt

alcohol derivativéba in a moderate yield (37%). In order to ™ OMe MO oMe
influence the lipophilicity oba, and therefore to modify its | N
pharmacological profile, its substituted derivativég—{) OH o
were also synthesized by the Wittig methodology starting 12 13

from the phenol derivativead—g as depicted in Scheme 2.
Among these starting materials resorcinol diethyl ethdy ( Scheme 3
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i: NaH/DMF at 0°C then allyl bromide; ii: in xylene at 200°C A; iii: NaH/DMF
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v: PhyPOCH,(Me)CO,Et Bre, NaORYEtOH r.t; vi: LIATHy/ELO, 1.t
vii: H®/H,0, MeOH, r.t

Scheme 5
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It seemed also to be interesting to find out the influence of
the position of the double bond and the stereochemistry in the
side chain of6a on the biological activity. Therefore, we
prepared the structural analogd@and13from the esteBa
as depicted in Scheme 3. Interconversion of b (it-2-ene
8a by photoisomerization in benzene at room temperature
resulted in a mixture of the butene derivati9e$0, and11,
whose separation could be achieved by column chromatog-
raphy on silica gel. Reduction of the es@end10 gave the
corresponding primary alcohdl? and13, respectively. The
allyl alcohol12 was also formed in a moderate yield (23%)
when6awas irradiated in benzene at room temperature.

The simple aldol condensation of the aldehydén the
presence of sodium ethoxide in ethanol at room temperature
gave thea,B-unsaturated aldehydet in 56% yield, whose
reduction with lithium aluminium hydride under standard
conditions afforded the specifically substituted but-2-ene de-
rivative 15. In the course of our detailed study on the struc-
ture-biological activity relationship, the chroman derivatives
24b,q carrying a hydroxyisoprenyl side chain at C-8, were
also synthesized from 7-hydroxychromd®)(according to
our procedure employed for the total synthesis of (-)-cabene-
grin A-I (1a).[1 In the first step, 7-hydroxychromat8) was
transformed by alkylation with allyl bromide in the presence
of sodium hydride in DMF into the allyl eth&#®in good yield
(72%), whose thermal Claisen rearrangement in xylene at
200 °C gave the chroman derivat@in 50% vyield. In the
next step20 was alkylated with chloromethyl methyl ether
(20 - 214 and the product was reacted with osmium tetrox-
ide, followed by oxidation with sodium metaperiodate in
dioxane at room temperature to give aldehg@a in an
overall yield of 85%. The last two steps of the synth@da (

- 23a - 244 were performed as in the caseéafandée—,

and thu4acould be isolated in 63% yield, whose deprotec-
tion under mild acidic conditions furnished the target mole-
cule24c Its methyl etheR4bwas also synthesized according
to the same sequenc20(- 21b - 22b - 23b - 24b)
starting from the chroman derivati2@in an overall yield of
31%.

Taking into consideration that cabenegrin A4db) pos-
sesses a reduced antidote activity against the venom of
Bothrops atroxas compared to cabenegrin Ath), and also
that they are different in the side chains located in ring-A, it

8a 1 —_—

MeO OMe MeQ OMe
OH
COLEt
25 26
2be — >
RO Y 27 |R
a | Me
b|H
OH
27ab
it PA(C)/MeOH, r.; ii: LIAIHy/EQO, rt

Scheme 6
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seemed to be reasonable to prepare some analogues ofuogaturated side chain on A ringlafand itsE-geometry, as
benegrin A-Il Lb), as well. The synthesis of these compoundsell as the position of the double bond is essential for the
(26, 27a,b is depicted in Scheme 6. In the first s@pwas inhibitory activity. Since elongation of the side chair6af
reduced by catalytic hydrogenation over 10% palladium amith one or two carbon atom8i( 6j) resulted in a significant
charcoal to give the saturated es@5n good yield, whose loss of the inhibitory action of the molecule, therefore it is
reduction with lithium aluminium hydride in ether at roompresumable that the four carbon atom length of the side chain
temperature resulted in the corresponding primary al@éhol of 1a may also play an important role in its activity. In this
The synthesis c27aand27b could be achieved by simple context it is to be noted that substitution of the methyl group
reduction oR4b and24cover 10% palladium on charcoal inat C-2 of6awith a 2,6-dimethoxyphenyl groupg- 15) gave

methanol, respectively. rise to a remarkably smaller influence on the inhibition.
Moreover, it is noteworthy that further analogue$afi.e.
Pharmacology 6b, 6¢, 6f—F) possessing higher lipophilicity were found to be

still less active in the inhibition of the endotoxin-induced
It is well known that several infections, rt)articularly WIithTNF-a production, thaBa itself.

Gram-negative bacteria, leads to septic s gékRecently The mechanism how cabenegrin Alk) could suppress
it has also become clear that the tumor necrosis factor (TNFiNF-a synthesis is not known yet. A number of structurally
a) characterized originally by its antitumor activity and cytounrelated compounds were reported to inhibit the endotoxin
toxic response™' occupies a key role in the phytophysiologyevoked TNFe response affecting various steps of the signal
associated with diverse inflammatory states and other seve#hsduction pathway. Inhibitors of the arachidonate metabo-
illnesses including septic and endotoxic shocks, such gsn like 4-ary|-5-pyridinylimidazolé§9] and acetylsalicylic
cachexia, as well as non-insulin-dependent diab&fds acid2% are affecting possibly the activation of the transcrip-
Since TNFe neutralization in the treatment of septic shockion factor NF-kB. There are literary data on the inhibitory
is now well accepteﬁs],therefore measuring of the immuneeffect on TNFe production of phosphodiesterase inhibi-
responsevia modulating the endotoxin-induced TNFpro-  tord?1] and that of p38 MAP kinase inhibitors as well, dem-
duction seems to be an appropriate model also for the chafistrating the effectiveness of drugs with unrelated chemical
acterization of the pharmacological profile of the phenygtructureﬂZZ].
butene derivativea—c, 6e—j, 12, 1&nd24bin comparison  On the basis of these results it is presumed that the pharma-
with that ofrac.-cabenegrin¥a). The values of the TNE- cological activity of cabenegrirLé) may be closely related
levels are given in Table 1. to its chroman moiety carrying a hydroxyisoprenyl side chain

with E-geometry. Further work on the evaluation of this
Table 1. The inhibitory effects ofla, 6a-¢ 6e-j, 13, 15, and24bon the  nfluence is currently in progress.

LPS-induced TNF& production in the plasma.

Compound Dose TNFErlevel %

mg/kg mmol/kg 10* of control ACknOWIedgement
The authors thank the Ministry of Culture and Education (Grant No.
la 5 1.4 53t 10 460/1977) and the National Science Foundation (OTKA, Grant No. T-
10 2.7 42+ 8 029090 and 023687) for valuable financial support.
20 5.4 18+ 3
6a 40 18.0 10t 7 **
6b 40 15.8 59t 8 * :
6C 40 19.2 246 * Experlmental
6e 40 16.0 58t 10 * Melting points were determined with a Kofler hot stage microscope and
6f 40 16.9 51+ 22 are uncorrected. The reactions and the purity of compounds were controlled
69 40 16.9 5% 20 by TLC using precoated Silica gel 60 F254 plates (Merck). Detection of the
6h 40 15.1 56+ 10 * components was by UV light and/or treatment with molybdatophosphoric
6i 40 16.9 76+ 15 acid hydrate/EtOH. Preparative separations were performed by column or
6i 40 16.0 70+ 18 flash chromatography using Merck Silica gel 60 (0.063-0.200 nm). The
! ' 200-MHz *H-NMR spectra were recorded on a Brucker WP-200 SY spec-
12 40 18.0 68 14 trometer with TMS as internal standadd=0) in CDCs. Coupling constants
13 40 18.0 62t 20 (J) are given in Hz. Elemental analyses were determined by Carlo-Erba
15 40 11.6 311~ analysator Tpy 1106 and given withifl.4% unless otherwise stated.
24b 40 16.1 Gt 2 **
+ Standard error of means. Significancg»0.05; **p>0.01. General Procedure for the Preparation4zi—c

. . . . A solution of 29.7 mmol of resorcinol derivative in 100 ml absolute
According to our assumption, cabenegrin Ad)(inhibited  cyclohexane was cooled to 0 °C under &mosphere and 41 mmol of

significantly and dose-dependently the increase of the plasmiutyllithium (solution of 15% in hexane) were added under the above
TNF-a level, and its activity is strongly connected with its Aconditions. The reaction mixture was boiled for 30 minutes. After cooling to
and B rings ,since tH4b chroman derivative has been found©°m temperature, 43.3 mmol of 3,3-dimethylallylbromide were added drop-

t th d f inhibit tivit f d fW|se and the mixture boiled for 2 hours. After cooling the reaction mixture
0 pOSSess the same order of InnibItory aclivity as tound 1oL poured in a saturated solution of NaRC&xtracted with ethyl acetate,

therac-laitself. The i_nhibitory values da, 6e, 12and13  washed with water and dried over MgS@iter evaporation of the solvent
have also clearly indicated that both of the presence of tie residue was purified by column chromatography on silica gel.

Arch. Pharm. Pharm. Med. Chem. 334, 53-61 (2001)
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4-(2,6-Dimethoxyphenyl)-2-methylbut-2-ede)( (2)-1-Acetoxy-4-(2-acetoxy-6-methoxyphenyl)-2-methylbut-25efe (

Eluent: hexane; colourless oil; yield 70%H-NMR (CDCL): & (ppm) = Eluent: hexane-ethyl acetate 4:1; colourless oil; yield 30%4-NMR
1.65 and 1.75 (s, 6H,x®e), 3.4 (d,J = 7.5, 2H, CHAr), 3.85 (s, 6H, (CDCl): & (ppm) = 1.75 (s, 3H, Me), 2.10 (s, 3H, OAc), 3.3d,7.5, 2H,
2xOMe), 5.2 (tJ = 7.5, 1H, =CH), 6.55 (d] = 10.0, 2H, 3-,5-H, aromat.), CH2Ar), 3.85 (s, 3H, OMe), 4.45 (s, 2H, @BIAC), 5.50 (t.J = 7.5, 1H,

7.15 (t,J = 10.0, 1H, H-4, aromat.).— Anala1g0>. =CH-), 6.65-7.30 (m, 3H, ArH).— Anal.164200s.
4-(2,4,6-Trimethoxyphenyl)-2-methylbut-2-ed) 1-Acetoxy-2-acetoxymethyl-4-(2,6-dimethoxyphenyl)but-25she (
Eluent: hexane-acetone 9:1; colourless oil; yield 94%4-NMR (CDCL): Eluent: hexane-ethyl acetate 5:2; oil; yield 14%:+-NMR (CDCk): 3

3 (ppm) = 1.6 and 1.75 (s, 6HxMle), 3.25 (d] = 7.5, 2H, CHAr), 3.75 (s, (PPM) =2.05and 2.1 (s, 6Hx@Ac), 3.5 (d,J = 7.5, 2H, CHAr), 3.80 and

9H, 3xOMe), 5.15 (tJ = 7.5, 1H, =CH), 6.1 (s, 2H, 3-,5-H, aromat.).— Anal.3-85 (s, 6H, 20Me), 4.55 and 4.9 (s, 4Hx@CHp), 5.9 (tJ= 7.5, 1H, =CH),
C14H2003. 6.5 and 6.6 (dJ = 7.5, 2H, 3-,5-H, aromat.), 7.15 @&,= 7.5, 1H, 4-H,
aromat.).— Anal. €H220s.

4-[2-(2-Tetrahydropyranyloxy)-6-methoxyphenyl]-2-methylbut-2-dnge (

Eluent: hexane-ethyl acetate 20:1; yellow oil; yield 529H-NMR
(CDCH): & (ppm) = 1.2, 1.55 and 1.8 (m, 6H@GH>), 1.6 and 1.8 (s, 6H, 1. Preparation obac,d from5ad,e
2xMe), 3.3 (dJ=7.5, 2H, CHAr), 3.55 and 3.85 (m, 2H, G 3.75 (s, 3H,
OMe), 5.15 (tJ = 7.5, 1H, =CH), 5.35 (t, 1H, €€CHO-), 6.5 and 6.7 (d] =
7.5, 2H, 3-,5-H, aromat.), 7.0 §t= 7.5, 1H, 4-H, aromat.).— Anal1@42403.

General Procedure for the Preparation&d—d

The mixture of 1.78 mmol of acetate, 10 ml abs. methanol and 4 ml of 1N
NaOCH; was stirred under Natmosphere for 20 hours at room temperature.
The solvent was evaporated, the residue diluted with water, neutralized with
acetic acid, extracted with ethyl acetate, washed with water and dried over
2-(3-Methylbut-2-ene-1-yl)-3-methoxyphe ) MgSQs. After evaporation of the solvent, the residue was purified by column

4¢(4.85 g, 0.0175 mol), 250 ml of methanol and oxalic acid (3.7 g, 0.041"°mategraphy on silica gel.
mol) dissolved in 20 ml water were stirred at room temperature, for 1 hour. .
The methanol was evaporated, the residue was diluted with water, extradfeli4-(2,6-Dimethoxyphenyl)-2-methylbut-2-en-16a)(
with dichloromethane, washed with water, dried over Mg@@er evapo-  E|uent: hexane-acetone 5:2; colourless oil; yield 35%-NMR (CDCh):
ration of the solvent the oily residue was sufficiently pure for further USS: (ppm) = 1.85 (s, 3H, Me), 2.0 (brs, 1H, OH), 3.4X, 7.5, 2H, CHA),
Yield 98%.—H-NMR (CDCL):  (ppm) = 1.85 (5, 3H, Me), 34 @=75, 38 (s 6H, 20Me), 3.95 (s, 2H, CHO), 5.45 (tJ = 7.5, 1H, =CH), 6.55
2H,CHpAN), 3.8 (5, 3H, OMe), 5.0 @=7.5, 1H, =CH), 5.65 (s, 1H, fOH), (g, 3= 7.5, 2H, 3-5-H, aromat.), 7.15 &= 7.5, 1H, 4-H, aromat.).— Anal.
6.4 (d,J=7.5,2H, 4-,6-H, aromat.), 7.0 Jt= 7.5, 1H, 5-H, aromat.).— Anal. CisH160s.
C12H1602.

(2)-4-(2-Hydroxy-6-methoxyphenyl)-2-methylbut-2-en-160) (

) ] ~ Eluent: toluene-ethyl acetate 4:1; colourless oil; yield 40%-NMR
4d(3.53 g, 0.018 mol), 20 ml of acetic anhydride and 0.5 ml abs. pyridingpcly): & (ppm) = 1.88 (s, 3H, Me), 3.41 (@@= 7.5, 2H, CHAr), 3.82 (s,

were kept on water bath for 1 hour. Then the mixture was poured in calfy ome), 4.05 (s, 2H, -C#DH), 5.12 (s, 1H, OH), 5.55 (3, = 7.5, 1H,
water, stirred 0.5 h, extracted with ethyl acetate, washed with NeHCQcH.), 6.48 (1,0 = 8.0, 2H, 3-5-H), 7.05 (I = 8.0, 1H, 4-H)— Anal.

solution, water, dried over MgSi@nd evaporated. The obtained brown il o, ,H;405.
was sufficiently pure. Yield 87%1H-NMR (CDCB): 6 (ppm) = 1.65 and

1.75 (s, 6H, 8Me), 2.3 (s, 3H, OAc), 3.3 (d,= 7.5, 2H,CHA), 3.85 (S,  2.Hydroxymethyl-4-(2,6-dimethoxyphenyl)but-2-en-16d) (
3H, OMe), 5.15 (t) = 7.5, 1H, =CH), 6.7—7.2 (m, 3H, 3-,4-,5-H, aromat.).—

1-(2-Acetoxy-6-methoxyphenyl)-3-methylbut-2-dmg (

Anal. C14H180s. Eluent: hexane-acetone 2:1; mp 71-73 °C; yield 41#4:NMR (CDCl):
d (ppm) = 2.15 and 2.6 (brs, 2H, OH), 3.45J¢, 8.0, 2H, CHAr), 3.85 (s,
General Procedure for the Preparationfi—e 6H, 2<OMe), 4.2 and 4.4 (s, 4HxZH0), 5.65 (tJ = 8.0, 1H, =CH), 6.6

(d,J=8.0, 2H, 3-,5-H, aromat.), 7.15 Jt= 8.0, 1H, 4-H, aromat.).— Anal.

A mixture of 0.028 mmol prenylated compound, 70 ml of acetic anhydridg;sH1g04.
and 0.68 mol Sefwas boiled for 30 minutes (4 days in casda@f- 5€).
The reaction mixture was poured in cold water, extracted with ethyl acetage,preparation obb from5b,c
washed with water, NaHCQOsolution, water, dried over MgSOAfter ] )
evaporation of the solvent the residue was purified by column chromatograliAlH 4 (2.8 g, 0.073 mol) was suspended in 90 ml abs. ethyl ether, under
phy on silica gel. N2 atmosphere, at room temperature. 4.7 7ipafmixture dissolved in ether
were added dropwise during 1 hour. The reaction mixture was stirred for 10
min at room temperature, then ethyl acetate was added dropwise to decom-
pose the excess of LiAl Then saturated solution of N8I was added,

Eluent: hexane; yellow colourless oil; yield 38%4#-NMR (CDCh): &  extracted with ethyl acetate, washed with water and dried over Mg&er
(ppm) = 1.8 (s, 3H, Me), 2.0 (s, 3H, OAc), 3.3]d; 7.5, 2H, CHAr), 3.85  evaporation of the solvent the residue was purified by column chromatogra-
(s, 6H, XOMe), 4.4 (s, 2H, CkD), 5.15 (tJ = 7.5, 1H, =CH), 6.7 and 6.8 PNy on silica gel.
(d,J=7.5, 2H, 3-H, 5-H, aromat.), 7.2 §t= 7.5, 1H, H-4, aromat.).— Anal.
C15H2004. (E)-4-(2,4,6-Trimethoxyphenyl)-2-methylbut-2-en-16)

) Eluent: toluene-acetone 4:1; mp 51-53 °C; yield A7TH-NMR (CDCh):
(E)-1-Acetoxy-4-(2,4,6-trimethoxyphenyl)-2-methylbut-2-&¢ 4nd (E)- 5 (ppm) = 1.85 (s, 3H, Me), 3.45 (i 7.5, 2H, CHATr), 3.8 (s, 9H, 30OMe),
4-(2,4,6-Trimethoxyphenyl)-2-methylbut-2-ene-158) ( 3.95 (s, 2H, CHOH), 5.45 (tJ= 7.5, 1H, =CH), 6.2 (S, 2H, 3-,5-H, aromat.).—

Eluent: hexane-ethyl acetate 5:2; colourlessstil *H-NMR (CDCh): Anal. C1aH200s.
(ppm) =1.8 (s, 3H, Me), 1.9 (s, 3H, OAc), 3.35d,7.5, 2H, CHAr), 3.85 )
(s, 9H, XOMe), 4.4 (s, 2H, CD), 5.5 (.= 7.5, 1H, =CH), 6.15 (s, 2H, 1*(3:5-Dimethoxyphenyl)-propane-1-aix
3-,5-H, aromat.)5¢: 'H-NMR (CDC):  (ppm) = 1.8 (s, 3H, Me), 3.6 @, To the ethylmagnesiumbromide [prepared freshly from magnesium
= 7.5, 2H, CHAr), 3.85 (s, 9H, 80Me), 6.1 (s, 2H, 3-,5-H, aromat.), 5.15 (0.6 g), ethylbromide (2 ml) and anhydrous ether (20 ml)] was dropped the
(t,J=7.0, 1H, =CH), 9.35 (s, 1H, CHO). solution of 3,5-dimethoxybenzaldehyd@h(4.15 g, 21 mmol) in anhydrous

(E)-1-Acetoxy-4(2,6-dimethoxyphenyl)-2-methylbut-2-8ak (

Arch. Pharm. Pharm. Med. Chem. 334, 53-61 (2001)
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ether (40 ml) with stirring at room temperature during 30 min. The reactiddeneral Procedure for the Preparation&d—g

mixture was boiled for 2 hours. To the cooled mixtures@Hsolution was

added and then extracted with ether. The organic phase was washed, dﬂ%i
a

and evaporated yielding the crude product which was purified by fl

column chromatography with hexane-ethyl acetate (5:1). 4.35 g (8&2b) of

was obtainedR = 0.4).—*H-NMR (CDCh): & (ppm) = 0.95 (tJ = 7.5, 3H,
Me), 1.7 (m, 2H, CH), 2.2 (s, 1H, OH), 3.8 (s, 6Hx@Me), 4.5 (tJ = 7.5,
1H, CH), 6.35 (ddJ = 1.0 and 1.5, 1H, 4-H, aromat.), 6.5 Jd& 2.0, 2H,
2-,6-H, aromat.).

3,5-Dimethoxy-n-propylbenzeriggf

4.2 g (21.4 mmol) o2i was reduced with tin glacial acetic acid (70 ml)
in the presence of 10% Pd/C (3.5 g). After 30 hours (using 550 m2) ¢Hfiéd

The mixture of 0.05 mol of aldehyde, 0.075 mol of phosphoniunﬁzg]alt,

ml of anhydrous ethanol and 0.1 mol of 1N Na&@xivas stirred at room
emperature under Natmosphere for 2 hours. The solvent was partially
evaporated, water was added and the solution extracted with ethyl acetate,
washed with water, dried over Mg&Q@\fter evaporation of the solvent the
residue was purified by column chromatography on silica gel, hexane-ethyl
acetate 10:1 as eluent.

(E)-Ethyl 4-(2,6-dimethoxyphenyl)-2-methylcrotonaa (

Yellow oil; yield 75%.~"H-NMR (CDCh): & (ppm) = 1.25 () = 7.5, 3H,
Me), 3.0 (s, 2H, Me), 3.5 (d,= 7.5, 2H, CHAY), 3.8 (s, 6H, 20Me), 4.15
(q,J=7.5, 2H, CH), 6.5 (dJ = 7.5, 2H, 3-,5-H, aromat.), 6.8 Jt= 7.5, 1H,

catalyst was filtered off, the solvent was evaporated and the residue was flaéid), 7.15 (tJ = 7.5, 1H, 4-H, aromat.).— Anal16H200a.
chromatographed on silica gel with hexane-ethyl acetate (5:2) as the eluent

yielding 2.6 g (68%) o2g.— 'H-NMR (CDCh): & (ppm) = 1.0 (tJ = 7.5,
3H, Me), 1.7 (m, 2H, Cb), 2.55 (t,J = 8.0, CHAr), 3.8 (s, 6H, XOMe),
6.3-6.4 (m, 3H, 2-,4-,6-H, aromat.).

General Procedure for the Preparation td—e

(E)-Ethyl 4-(2,6-diethoxyphenyl)-2-methylcrotonab)(

Thick oil; yield 66%.—*H-NMR (CDCl): 6 (ppm) = 1.2 (tJ = 7.5, 3H,
Me), 1.4 (tJ=7.5, 6H, XMe), 2.0 (s, 3H, Me), 3.5 (d,= 7.5, 2H, CHAr),
4.0 (9, =7.5, 4H, XCH2), 4.1 (9,0 = 7.5, 4H, CH), 6.5 (d,J = 7.5, 2H,
3-,5-H, aromat.), 6.8 (8,= 7.5, 1H, =CH), 7.15 (m, 1H, 4-H, aromat.).— Anal.

To the solution of 0.05 mol resorcinol derivative in 200 ml anhydrou§17H240%
cyclohexane butyllithium (0.1 mol, 42 ml 15% solution in hexane) was added
dropwise at 0 °C, Natmosphere and stirring. The reaction mixture wadE)-Ethyl 4-(2-ethoxy-6-methoxyphenyl)-2-methylcrotonde (

boiled for 1.5 hours. After cooling, 0.0625 mol of bromoacetaldehyde diethyl ~ 14 urless oil: yield 56%.H-NMR (CDCk): 3 (ppm) = 1.3 (tJ = 7.5
acetal was added dropwise and the mixture boiled for another 1.5 hours. A§gf Me), 1.45 (i’] =75 3H Me), 2.0 (s 3H Me), 3.55 (ﬁz 75 2.H’

cooling, the mixture was diluted with NaH@Golution, extracted with
dichloromethane, washed with water, dried over Mg3@ter evaporation
of the solvent, the residue was dissolved in ethanol and stirred with 10%

at room temperature. The solvent was distilled off, water was added and

mixture extracted with C¥Cl2, washed, dried over MgS@nd concentrated

CH2Ar), 3.8 (s, 3H, OMe), 4.0 and 4.15 (4 7.5, 4H, XCHy), 6.5 (d,J =

FZ(F% 2H, 3-,5-H, aromat.), 6.75 @,= 7.5, 1H, =CH), 7.1 (m, 1H, 4-H,

emat.).— Anal. €H2204.

in vacuo. The residue was purified by column chromatography on silica géf)-Ethy! 4-(2,6-dimethoxy-4-methylphenyl)-2-methylcrotor@d (

2,6-Dimethoxyphenylacetaldehydea)

Eluent: hexane-ethyl acetate 5:1; mp 37-38 °C; yield 33%-NMR
(CDCh): & (ppm) = 3.7 (dJ = 1.5, 2H, CHAr), 3.85 (s, 6H, 80Me), 6.6
(d,J=6.5, 2H, 3-,5-H, aromat.), 7.25Jt= 8.0, 1H, 4-H, aromat.), 9.5 &,
=1.5, 1H, CHO).— Anal. GH1203.

2,6-Diethoxyphenylacetaldehydéb)

Eluent: hexane-ethyl acetate 10:1; colourless oil; yield 50%-NMR
(CDCl3): & (ppm) = 1.4 (1) = 7.5, 6H, ZMe), 3.7 (dJ = 1.0, 2H, CHAr),
4.0 (9,d = 7.5, 4H, XCHy), 6.5 (d,J = 5.0, 2H, 3-,5-H, aromat.), 7.2 {t=
7.5, 1H, 4-H, aromat.), 9.6 @,= 1.0, 1H, CHO).— Anal. GH1603.

2-Ethoxy-6-methoxyphenylacetaldehyde) (

Eluent: hexane-ethyl acetate 10:1; colourless oil; yield 38%-NMR
(CDCh): 8 (ppm) = 1.4 (tJ= 7.5, 3H, Me), 3.65 (d] = 1.5, 2H, CHAr),
3.85 (s, 3H, OMe), 4.05 (d,= 7.5, 2H, CH), 6.6 (d,J = 7.5, 2H, 3-,5-H,
aromat.), 7.25 (tJ = 8.0, 1H, 4-H, aromat.), 9.65 = 1.5, 1H, CHO).—
Anal. C11H140a.

2,6-Dimethoxy-4-methylphenylacetaldehydi) (

Eluent: hexane-ethyl acetate 10:1; colourless oil; yield 34%-NMR
(CDCI3): 8 (ppm) = 2.35 (s, 3H, Me), 3.65 (@~ 1.0, 2H, CHAr), 3.8 (s,
6H, 2xOMe), 6.4 (s, 2H, 3-,5-H, aromat.), 9.5Jt 1.0, 1H, CHO).— Anal.
C11H140s.

2,6-Dimethoxy-4-n-propylphenylacetaldehyde) (

Eluent: hexane-acetone 9:1; colourless oil; yield 20%-NMR (CDCl):
&(ppm) = 1.0 (t) = 7.5, 3H, Me), 1.7 (m, 2H, G} 2.55 (m, 2H, CH), 3.65
(d,J=1.0, 2H, CHAr), 3.8 (s, 6H, 0Me), 6.45 (s, 2H, 3-,5-H, aromat.),
9.6 (t,J = 1.0, 1H, CHO).— Anal. GH1803.

Colourless oil; yield 62%.2H-NMR (CDCl): & (ppm) = 1.25 (t) = 7.5,
3H, Me), 2.0 (s, 3H, Me), 2.32 (s, 3H, Me), 3.5J&; 7.5, 2H, CHAr), 3.8
(s, 6H, XOMe), 4.15 (gJ = 7.5, 2H, CH), 6.35 (s, 2H, 3-,5-H, aromat.),
6.75 (t,J = 7.5, 1H, =CH).— Anal. GH220a.

(E)-Ethyl 4-(2,6-dimethoxy-4-propylphenyl)-2-methylcroton&g (

Eluent: dichloromethane-benzene 3:1; colourless oil; yield 40%-—
NMR (CDCl): 3 (ppm) = 0.9 (tJ = 7.5, 3H, Me), 1.3 (s, 3H, Me), 1.7 (m,
2H, CHp), 2.0 (s, 3H, Me), 2.6 (] = 6.0, 2H, CH), 3.5 (d,J = 6.0, 2H,
CHoAr), 3.8 (s, 6H, 20Me), 4.2 (qJ = 7.5, 2H, CH), 6.4 (s, 2H, 3-,5-H,
aromat.), 6.8 (t) = 6.0, 1H, =CH).— Anal. GH2604.

(E)-Ethyl 2-ethyl-4-(2,6-dimethoxyphenyl)crotonaf (

Thick oil; yield 18%.—*H-NMR (CDCHh): 6 (ppm) = 1.1 and 1.25 (=
7.5, 6H, XOMe), 2.5 (qJ = 7.5, 2H, CH), 3.55 (d,J = 7.5, 2H, CHAr),
3.8 (s, 6H, 20Me), 4.15 (gqJ = 7.5, 2H, CHO), 6.55 (dJ = 7.5, 2H, 3-,5-H,
aromat.), 6.7 (t) = 7.5, 1H, =CH), 7.2 (1 = 7.5, 1H, 4-H, aromat.).— Anal.
C16H2204.

(E)-Ethyl 4-(2,6-dimethoxyphenyl)-2-propylcrotonaie)(

Thick oil; yield 15%.-"H-NMR (CDCl): & (ppm) = 0.95 and 1.25 d,=
7.5, 6H, XOMe), 1.5 (m, 2H, Ch), 2.5 (t,J = 7.5, 2H, CH), 3.55 (dJ =
7.5, 2H, CHAr), 3.8 (s, 6H, 20Me), 4.2 (9J = 7.5, 2H, CHO), 6.0 (dJ
=3.5,2H, 3-,5-H, aromat.), 6.8 §t= 7.5, 1H, =CH), 7.2 (1= 7.5, 1H, 4-H,
aromat.).— Anal. €H2404.

General Procedure for the Preparation@d,e—j

LiAIH 4 (1.0 g, 26 mmol) was suspended in 100 ml anhydrous ether and
cooled at 0 °C, underNatmosphere and stirring. A solution of esther (3.7
mmol) in abs. ether was added dropwise. After stirring for 2 hours at room
temperature, ethyl acetate was added dropwise to decompose the excess of
LiAIH 4. The mixture was diluted with a saturated solution of48lH
extracted with ethyl acetate, washed, dried, evaporated and purified by
column chromatography on silica gel.
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Structural Analogues of (—)-Cabenegrin A-l

(E)-4-(2,6-Diethoxyphenyl)-2-methylbut-2-en-1-6d)(

Eluent: hexane-ethyl acetate 5:2; mp 74-76 °C; yield 71¢4-NMR
(CDCh): 3 (ppm) = 1.35 (t) = 7.5, 6H, Me), 1.5 (brs, 1H, OH), 1.85 (s,
3H, Me), 3.45 (dJ = 7.5, 2H, CHA), 4.0 (q,J = 7.5, 4H, XCHp), 4.05 (s,
2H, CHOH), 5.5 (t,J = 7.5, 1H, =CH), 6.5 (dl = 7.5, 2H, 3-,5-H, aromat.),
7.05 (t,J=7.5, 1H, 4-H, aromat.).— Anal16H220s.

(E)-4-(2-Ethoxy-6-methoxyphenyl)-2-methylbut-2-en-Bf)! (
Eluent: hexane-ethyl acetate 5:2; thick oil; yield 60%I-NMR (CDCl3):

3 (ppm) = 1.4 (t) = 7.5, 3H, Me), 1.5 (brs, 1H, OH), 1.85 (s, 3H, Me), 3.4

(d,J= 7.5, 2H, CHAr), 3.8 (s, 3H, OMe), 4.0 (M, 4HxEH2), 5.5 (t,d =
7.5, 1H, =CH), 6.5 (dJ = 7.5, 2H, 3-,5-H, aromat.), 7.05 {t= 7.5, 1H,
4-H).— Anal. G4H200s.

(E)-4-(2,6-Dimethoxy-4-methylphenyl)-2-methylbut-2-en-Bg) (

Eluent: hexane-ethyl acetate 5:2; thick oil; yield 30%1-NMR (CDCl):
3 (ppm) = 1.5 (s, 1H, OH), 1.8 (s, 1H, Me), 2.35 (s, 3H, Me), 3.4%d7.5,
2H, CHAr), 3.8 (s, 6H, 0OMe), 4.0 (s, 2H, CkDH), 5.45 (tJ = 7.5, 1H,
=CH), 6.4 (s, 2H, 3-,5-H, aromat.).— Anah48200z3.

(E)-4-(2,6-Dimethoxy-4-propylphenyl)-2-methylbut-2-en-16bl) (

Eluent: hexane-acetone 4:1; colourless oil; yield 50%4-NMR (CDCh):
3 (ppm) = 0.9 (tJ = 7.5, 3H, Me), 1.3 (brs, 1H, OH), 1.6 (m, 2H, £H..8
(s, 3H, Me), 2.55 (1) = 7.5, 2H, CH), 3.4 (d,J= 7.5, 2H, CHAr), 3.75 (s,
6H, 2<OMe), 3.95 (s, 2H, C#DOH), 5.5 (t,J = 7.5, 1H, =CH), 6.4 (s, 2H,
3-,5-H, aromat.).— Anal. £gH2403.

(E)-2-Ethyl-4-(2,6-dimethoxyphenyl)but-2-en-1-@i) (

Eluent: hexane-acetone 5:2; thick oil; yield 46%+NMR (CDCh): &
(ppm) = 1.05 (t) = 7.5, 3H, Me), 1.6 (brs, 1H, OH), 2.3 §g5 7.5, 2H, CH),
3.4(d,J=7.5, 2H, CHAr), 3.75 (s, 6H, 20Me), 3.95 (s, 2H, CbOH), 5.45
(t,J=7.5, 1H, =CH), 6.55 (d} = 7.5, 2H, 3-,5-H, aromat.), 4.15 Jt= 7.5,
1H, 4-H, aromat.).— Anal. GH200s.

(E)-4-(2,6-Dimethoxyphenyl)-2-propylbut-2-en-1-6jl)(

Eluent: hexane-acetone 5:2; thick oil; yield 75%+NMR (CDChk): 8
(ppm) = 0.95 (tJ = 7.5, 3H, Me), 1.4 (brs, 1H, OH), 2.2 (m, 2H, 2.2
(t,J=7.5, 2H, CH), 3.45 (dJ = 7.5, 2H, CHAr), 3.8 (s, 6H, 20Me), 3.95
(s, 2H, CHOH), 5.5 (t,J = 7.5, 1H, =CH), 6.6 (dJ = 7.5, 2H, 3-,5-H,
aromat.), 7.15 (t, 1H, 4-H, aromat.).— Anaisig>20z3.

General Method for the PhotoisomerizatiorBafand6a

59

4.15(qJ=7.5, 2H, CH), 6.5 (dJ = 7.5, 2H, 3-,5-H, aromat.), 6.55 (d, 2H,
3-,5-H, aromat.), 6.7 (d, 1K,= 1.5, Ha), 6.75 (d, 1HJ = 1.5, HB), 7.15
(t,J=7.5, 1H, 4-H, aromat.).

(2)-4-(2,6-Dimethoxyphenyl)-2-methylbut-2-en-14d)(

Prepared fron® as described fab. Eluent: hexane-acetone 5:1; colour-
less oil; yield 23%.2H-NMR (CDCh): & (ppm) = 1.85 (s, 3H, Me), 1.95 (s,
1H, OH), 3.45 (dJ = 7.5, 2H, CHAr), 3.85 (s, 6H, 20Me), 4.25 (s, 2H,
CH20OH), 5.4 (t,J = 7.5, 1H, =CH), 6.55 (dl = 7.5, 2H, 3-,5-H, aromat.),
7.15 (tJ= 7.5, 1H, 4-H, aromat.).

(E)-4-(2,6-Dimethoxyphenyl)-2-methylbut-3-en-148)(

Prepared from0 as described fdb. Eluent: hexane-acetone 5:2; colour-
less oil; yield 65%.H-NMR (CDCB): & (ppm) = 0.9 (dJ = 7.5, 3H, Me),
2.0 (brs, 1H, OH), 3.3 (d,= 8.0, 2H, OCH), 3.4 (m, 1H, CH), 3.75 (s, 6H,
2xOMe), 5.5 (t,J = 10.0, 1H, HB), 6.2 (d,J = 10.0, 1H, He), 6.5 (d,J =
7.5, 2H, 3-,5-H, aromat.), 7.15 = 7.5, 1H, 4-H, aromat.).

2,4-[Bis(2,6-Dimethoxyphenyl)]but-2-ene-1-&#)

7a(1.04 g, 5.7 mmol), anhydrous ethanol (50 ml) and 1N N&eCL5
ml) were stirred at room temperature for 2 hours. The solvent was distilled
off, the residue extracted with ethyl acetate, washed with water, dried over
MgSQu. After evaporation of the solvent the residue was purified by column
chromatography on silica gel, using hexane-ethyl acetate (5:1) as eluent, to
givel4as colourless prisms. Mp 133-134 °C; yield 56% (0.55lgI)=NMR
(CDCl): 6 (ppm) =3.5(d)=7.5, 2H, CHAr), 3.7 and 3.8 (s, 12HOMe),
6.55 and 6.7 (d] = 7.5, 4H, 3-,5-H, aromat.), 6.95 (§,= 7.5, 1H, =CH),
7.15and 7.35 (1 = 7.5, 2H, X4-H, aromat.), 9.6 (s, 1H, CHO). MS (m/e):
342 (75), 313 (100), 151 (95), 91 (80).— Anadold>20s.

2,4-[Bis(2,6-Dimethoxyphenyl)]but-2-en-1-d5)

Prepared from4as described fdib. Mp 138-140 °C; yield 80% (0.2 g).—
'H-NMR (CDCl):  (ppm) = 2.0 (brs, 1H, OH), 3.15 @@= 7.5, 2H, CHAT),
3.65 and 3.75 (s, 12Hx®Me), 4.25 (s, 2H, CkD), 6.05 (t,J = 7.5, 1H,
=CH), 6.45 and 6.65 (d,= 7.5, 4H, 23-,5-H, aromat.), 7.05 and 7.2tz
7.5, 2H, 4-H, aromat.). MS (m/e): 344 (5), 327 (20), 313 (25), 151 (65), 91
(70).— Anal. GoH240s.

2,4-[Bis(2,6-Dimethoxyphenyl)]butanal )

The solution ofL4 (0.3 g, 0.87 mmol) in glacial acetic acid (25 ml) was
added to the suspension of 10% Pd/C catalyst (0.5 g) in glacial acetic acid
(10 ml), previously saturated with hydrogen. The hydrogenation was contin-
ued for 20 hours using 50 ml of2HThe catalyst was filtered off and the

1.3 g of Compound dissolved in 280 ml anhydrous benzene were pladifjate was evaporated in vacuo. The residue was purified by column
into a quartz pot and irradiated with a mercury lamp (450 W) for 3 hourghromatography on silica glel, using hexane-ethyl acetate (5:1) as eluent to
The solvent was evaporated in vacuo and the residue was chromatogragh@16. Yield 67% (0.23 g).=H-NMR (CDCh): 3 (ppm) = 1.8 and 2.5 (m,
several times on silica gel column using hexane-methyl ethyl ketone 26, 2<CHjy), 3.7 and 3.75 (s, 12Hx®Me), 4.05 (dd)) = 6.0 and 4.0, 1H,

and toluene-methyl ethyl ketone 40:1 as eluent.

(2)-Ethyl 4-(2,6-dimethoxyphenyl)-2-methylcroton&e (

Colourless oil; yield 13%.2H-NMR (CDCh): & (ppm) =1.35 (tJ = 7.5,
3H, Me), 1.9 (s, 3H, Me), 3.85 (s, 6Hs@Me), 3.9 (dJ = 7.0, 2H, CHAr),
4.3(qJ=7.5,2H, CH),5.9 (tJ=7.0, 1H, =CH), 6.6 (d,= 7.5, 2H, 3-,5-H,
aromat.), 7.15 (t) = 7.5, 1H, 4-H, aromat.).

(E)-2-Ethoxycarbonyl-4-(2,6-dimethoxyphenyl)-2-methylbut-3-8de (

Colourless oil; yield 11%.2H-NMR (CDCh): & (ppm) = 1.2 (t,) = 6.0,
3H, Me), 1.3 (dJ = 6.0, 3H, Me), 3.1 (m, 1H, CH), 3.75 (s, 6kxCMe),
4.15 (q,J = 7.5, 2H, CH), 5.9 (t, 1H,J = 10.0, Ha), 6.3 (d, 1H,J = 10.0,
H-B), 6.6 (dJ =7.5, 2H, 3-,5-H, aromat.), 7.3 §t= 7.5, 1H, 4-H, aromat.).

(2)-2-Ethoxycarbonyl-4-(2,6-dimethoxyphenyl)-2-methylbut-3-gie (

Colourless oil ; yield 3.5%1H-NMR (CDCl): 6 (ppm) =1.25 (tJ= 7.5,
3H, Me), 1.4 (d, 3H, Me), 3.25 (4,= 7.5, 1H, CH), 3.85 (s, 6HxDMe),
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CH), 6.45 and 6.55 (d, = 7.5, 4H, %3-,5-H, aromat.), 7.1 and 7.2 {t=
7.5, 2H, X4-H, aromat.).— Anal. §H240s.

2,4-[Bis(2,6-Dimethoxyphenyl)]butandl?)

Prepared froni6 as described fdb. Mp 96-97 °C; yield 65% (0.15 g).—
'H-NMR (CDCH): 3 (ppm) = 1.8 and 2.5 (m, 4HxZHy), 2.0 (s, 1H, OH),
3.65(d,J=7.0, 2H, CH), 3.7 and 3.8 (s, 12HxDMe), 3.95 (m, 1H, CH),
6.5 and 6.6 (dJ = 7.5, 4H, %3-,5-H, aromat.), 7.1 and 7.2 {t= 7.5, 2H,
2x4-H, aromat.).— Anal. §sH260s.

7-Allyloxychroman19)

To a stirred solution 018 (10 g, 66.6 mmol) in anhydrous dimethylfor-
mamide (130 ml), NaH (3.4 g) was added undeaffhosphere and at O °C.
After 15 min allylboromide (10.5 ml) in anh. DMF (15 ml) was added
dropwise, during 30 min. The reaction mixture was stirred at 0 °C 2 hours,
then was diluted with water, extracted with ethyl ether, washed with 10%
solution of NaOH, with water, dried over Mga@vaporated and purified
by column chromatography using toluene as eluent to affbad colourless



60

oil, 12.2 g (72%).2H-NMR (CDCl): 3 (ppm) = 2.0 (m, 2H, 3-CH}, 2.7 (t,
J=7.5,2H,4-CH), 4.1 (tJ="7.0, 2H, 2-CHO), 4.5 (d,) = 6.0, 2H, CH-O),

Antus and co-workers

6.6 (d,J=7.5, 1H, 6-H, aromat.), 6.75 {t= 7.5, 1H, CH=), 6.9 (d, 1H, 5-H,
aromat.).— Anal. €H240s.

5.35 (m, 2H, CkE), 6.0 (m, 1H, =CH), 6.4 (m, 2H, 6,8-H, aromat.), 6.9 (d,

J=7.5, 1H, 5-H, aromat.).— Anal184140>.

(E)-Ethyl 4-(7-methoxychroman-8-yl)-2-methylcroton&ehj

Prepared as described fee—g. Eluent: hexane-acetone 10:1; oil; yield
60%.—"H-NMR (CDClh): 6 (ppm) = 1.3 (t) = 7.5, 3H, Me), 1.95 (m, 2H,
7-Allyloxychroman19 (6 g, 0.031 mol) in xylene (110 ml) was heated in3-CH,), 2.0 (s, 3H, Me), 2.75 (il = 6.0, 2H, 4-CH), 3.5 (d,J = 7.5, 2H,

a closed tube at 200 °C for 20 hours. The solvent was evaporated in vagipAr), 3.8 (s, 2H, OMe), 4.2 (m, 4H, 2-GHOCHp), 6.45 (dJ = 7.5, 1H,
and the residue purified by flash chromatography on silica gel, toluene @$, aromat.), 6.75 (= 7.5, 1H, CH=), 6.9 (dl = 7.5, 1H, 5-H, aromat.).—
eluent, to givR0as colourless oil, 3.12 g (50%}H—NMR (CDCI):d(ppm)  Anal. C17H2204.

=1.95 (m, 2H, 3-CH), 2.7 (t,J = 7.5, 2H, 4-CH), 3.4 (d,J = 6.5, 2H,
CHz-Ar), 4.15 (tJ = 6.0, 2H, 2-CH)), 5.1 (m, 2H, Ck=), 6.0 (m, 1H, =CH),
6.45 and 6.8 (d] = 7.5, 2H, 5-,6-H, aromat.).— Anal1££140>.

8-Allyl-7-hydroxychroman20)

(E)-4-(7-Methoxymethoxychroman-8-yl)-2-methylbut-2-en- 24d)(

Prepared as described fis. Eluent: toluene-ethyl acetate 4:1; oil; yield
63%.—*H-NMR (CDCh): 3 (ppm) = 1.85 (s, 3H, Me), 2.0 (m, 2H, 3-9H
2.75 (t,J = 6.0, 2H, 4-CH)), 3.4 (d,J = 7.5, 2H, CHAr), 3.5 (s, 3H, OMe),

To a solution 020 (1.66 g, 8.7 mmol) in abs. DMF (20 ml), NaH (0.8 9) 3.95 (s, 2H, CH+0), 4.2 (t,J = 6.0, 2H, 2-CH), 5.2 (s, 2H, OCED), 5.5 (t,
was added underNatmosphere and at 0 °C and stirred for 15 min. Theg = 7.5 1H, =CH), 6.6 (d] = 7.5, 1H, 6-H, aromat.), 6.85 @= 7.5, 1H,
chloromethyl methyl ether (2 ml) in abs. DMF (5 ml) was added dropwisg: 1y aromat.).— Anal. GH2204.
and the mixture stirred overnight at room temperature. Then the mixture was
diluted with water, extracted with ethyl ether, washed with a solution of 109
NaOH, water, dried over MgSand evaporated to obtain an oil, (1.95 g'(I%)-4-(7-Methoxychroman-8-y|)-2-methylbut-2-en-1211b§)
95%), wich was sufficiently pure for further uséH-NMR (CDCh): 6
(ppm) = 1.95 (M, 2H, 3-C4), 2.75 (t,J = 7.0, 2H, 4-CH), 3.4 (d,J = 7.0,
2H, CHAr), 3.5 (s, 3H, OMe), 4.2 (= 6.0, 2H, 2-CH)), 5.0 (m, 2H, CHE=),
5.15 (s, 2H, 0E6-0), 6.0 (M, 1H, =CH), 6.6 and 6.85 (d; 7.5, 2H, 5-,6-H,
aromat.).— Anal. €&H1803.

8-Allyl-7-Methoxymethoxychroma1(g)

Prepared as described fifs. Eluent: toluene-ethyl acetate 4:1; mp 56.5—
57.5 °C; yield 65%.2H-NMR (CDCh): 6 (ppm) = 1.5 (t, 1H, OH, deuter-
able), 1.85 (s, 3H, Me, 2.0 (m, 2H, 3-§H2.75 (tJ = 6.0, 2H, 4-CH)), 3.35
(d,J=7.5, 2H, CHAr), 3.75 (s, 3H, OMe), 3.95 (s, 2H, GiD), 4.2 (tJ =
6.0, 2H, 2-CH), 5.5 (tJ = 7.5, 1H, CH=), 6.45 (d,= 7.5, 1H, 6-H, aromat.),

6.9 (d,J =7.5, 1H, 5-H, aromat.).— Anal.1§200s.
8-Allyl-7-Methoxychroman2(Lb)

To the mixture of20 (1.9 g, 0.01 mol), water (25 ml) and KOH (2.5 g, 4-(7-Hydroxychroman-8-yl)-2-methylbut-2-en-1-24¢
0.044 mol) after stirring for 15 min at room temperature, dimethyl sulphate44(0.7 g, 2.5 mmol) in methanol (20 ml) was stirred with 1:1 HCI (1 ml)
(3.5 ml, 0.037 mol) was added dropwise. The mixture was stirred 10 hoyisroom temperature for 16 hours. The reaction mixture was diluted with

atroom temperature, extracted with dichloromethane, washed with a solutiggier, extracted with ethyl acetate, washed with water, dried over MgSO
of 10% KOH, water, dried over 8Os, evaporated to give on oil, (1.8 g, and evaporated. The residue was purified by column chromatography on

90%), which was sufficiently pure for further uséH-NMR (CDCBh): &
(ppm) = 1.95 (m, 2H, 3-CH), 2.7 (1,J=7.0, 2H, 4-CH), 3.4 (dJ = 7.5, 2H,
CH2=), 3.8 (s, 3H, OMe), 4.2 (1 = 6.0, 2H, 2-CH), 5.0 (m, 2H, Ck=),
5.95 (m, 1H, =CH), 6.5 and 6.9 (d, 2H, 5-,6-H, aromat.).— AngH GO».

General Procedure for the Preparation2#tab

To 27.4 mmol of allyl-derivative®lab in 356 ml dioxane, 5.6 mmol OO

silica gel, toluene-ethyl acetate (4:1) as eluent, to2yhe€0.35 g, 60%), mp
84-86 °C.—'H-NMR (CDCh): & (ppm) = 1.85 (s, 3H, Me), 2.0 (m, 2H,
3-CHp), 2.75 (t,J = 6.0, 2H, 4-CH)), 3.4 (d,J = 7.5, 2H, CHAr), 3.95 (s,
2H, CHO), 4.2 (tJ= 6.0, 2H, 2-CH), 5.3 (brs, 1H, OH), 5.5 (§,= 7.5, 1H,
=CH), 6.3 (dJ=7.5, 1H, 6-H, aromat.), 6.75 = 7.5, 1H, 5-H, aromat.).—
Anal. C14H1803.

in 30 ml dioxane was added and the mixture was stirred in dark for 30 nfffocedures for Preparation @5, 26, 27ab,c
at room temperature. Then Nal(®.065 mol) in 1070 ml water was added Reduction oBato25as well a24b,cto27ab was carried out as described

dropwise during 75 min. The mixture was diluted with water (200 ml)
extracted with ethyl acetate, washed with a solution of 20% sodium thiosg

phate, water and dried over Mg&@&vaporation of the solution gave an oil,

to 26 was carried out with LiAlld as described fab.

which was purified by column chromatography using hexane-ethyl acetate

9:1 as eluent.

(7-Methoxymethoxychroman-8-yl)acetaldehyzize)

Colourless oil; yield 85%.H-NMR (CDCh): 8 (ppm) = 2.0 (m, 2H,
3-CHp), 2.75 (t,J = 7.0, 2H, 4-CH), 3.4 (s, 3H, OMe), 3.7 (d,= 5.0, 2H,
CH2Ar), 4.2 (t,J = 6.0, 2H, 2-CH), 5.15 (s, 2H, OCED), 6.7 (dJ = 7.5,
1H, 6-H, aromat.), 6.95 (d,= 7.5, 1H, 5-H, aromat.), 9.65 &= 1.0, 1H,
CHO).— Anal. G3H160a.

(7-Methoxychroman-8-yl)acetaldehy@2l)

Colourless oil; yield 90%.2H-NMR (CDChk): & (ppm) = 2.0 (m, 2H,
3-CHp), 2.75 (t,J = 7.0, 2H, 4-CH), 3.65 (d,J = 1.0, 2H, CHAr), 3.8 (s,
3H, OMe), 4.2 (t) = 6.0, 2H, 2-CH), 6.5 (d,J= 7.5, 1H, 6-H, aromat.), 7.0
(d,J=7.5, 1H, 5-H, aromat.), 9.65 {t= 1.0, 1H, CHO).— Anal. CH140s.

(E)-Ethyl 4-(7-methoxymethoxychroman-8-yl)-2-methylcrotorge) (

Prepared as described f8e—g. Eluent: hexane-acetone 10:1; oil; yield
70%.—'H-NMR (CDCl): & (ppm) = 1.3 (tJ = 7.5, 3H, Me), 1.95 (m, 2H,
3-CHp), 2.0 (s, 3H, Me), 2.75 (@,= 6.0, 2H, 4-CH), 3.45 (s, 3H, OMe), 3.5
(d,3=7.5, 2H, CHAr), 4.15 (m, 4H, 2-CH, OCH), 5.2 (s, 2H, OCED),

Ethyl 4-(2,6-dimethoxyphenyl)-2-methylbutyra2) (

Eluent: hexane-acetone 5:2; colourless oil; yield 85%-NMR (CDCl):
8 (ppm) = 1.2 (tJ = 7.5, 3H, Me), 1.3 (d] = 6.0, 3H, Me), 1.6, 1.9 and 2.4
(m, 3H, CH, CH), 2.7 (t,J = 7.5, 2H, CHAY), 3.75 (s, 6H, 20Me), 4.1 (q,
J=17.5, 2H, CH), 6.5 (d,J = 7.5, 2H, 3-,5-H, aromat.), 7.15 {t= 7.5, 1H,
4-H, aromat.).— Anal. @H220a.

4-(2,6-Dimethoxyphenyl)-2-methylbutan®6)

Eluent: hexane-acetone 5:2; colourless oil; yield 83%-NMR (CDCl):
3 (ppm) = 1.0 (dJ = 7.5, 3H, Me), 1.45, 1.65 and 2.75 (m, 5H, 15CHCH,
3-CHp), 1.9 (s, 1H, OH), 3.5 (m, 2H, GHr), 3.85 (s, 6H, 20Me), 6.5 (d,
J =75, 2H, 3-5-H, aromat.), 7.1 @,= 7.5, 1H, 4-H, aromat.).— Anal.
C13H2003.

4-(7-Methoxychroman-8-yl)-2-methylbutan@r §)

Eluent: hexane-acetone 5:2; colourless SH-NMR (CDCH): 6 (ppm) =
0.98 (dJ=5.0, 3H, Me), 1.39-2.10 (bm, 3H, &&H-), 2.75 (m, 4H, 4-CHl
and ArCh), 3.61 (t,J = 4.0, CHOH), 3.85 (s, 3H, OMe), 4.18 {,= 5.0,
2H, 2-Ch), 4.85 (s, 1H, OH), 6.45 (d,= 6.0, 1H, 6-H, aromat.), 6.87 (@,
=6.0, 1H, 5-H, aromat.).— Anal.16H2203.
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aldehydel 4, using methanol instead of glacial acetic acid. Reduction of
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8-(3-Hydroxymethylbutyl)chroman-7-d1b) [4] M. Nakagawa, K. Nakanishi, L.L. Darko, J.A. Vicketrahedron Lett.

Eluent: toluene-acetone 3:1; colourless oil; yield 22%+NMR 1982 23, 3855-3858.
(CDCl3): & (ppm) = 0.98 (dJ = 5.0, 3H, Me), 1.39-2.10 (bm, 3H, GEH-), [5] L.L.Darko, K. Nakanishi, M. Nakagawa, Eur. Pat. Appl. D.E.P. 89229

2.75 (m, 4H, 4-CHand ArCH), 3.61 (t,J = 4.0, CHOH), 4.18 (tJ = 5.0, (1983).Chem. Abstr1984 100, 39587.
2H, 2-Chb), 4.85 (s, 1H, OH), 6.45 (d,= 6.0, 1H, 6-H, aromat.), 6.87 @, 6] . Ishiguro, T. Tatsuoka, N. Nakatsukestrahedron Lett1982 23
=6.0, 1H, 5-H, aromat.).— Anal.1@1200s. 3859-3862.

o o [71 A.L. Tokés, Gy. Litkei, K. Gulacsi, S. Antus, E. Baitz-Gécs, Cs.
Determination of TNF& Production in the Plasma Szantay, L.L. DarkdTetrahedron55, 9283-9296.

Male BALB/c mice (20-25g) were purchased from Charles River Labd8] F. Bohlmann, H. Frank&&hem. Ber1971, 104, 3229-3233.
ratories (Budapest) and kept in individual cages in the air conditioned ro .
(22-24 °C) of the Animal Department at least for 7 days for adaptation bef ?l F. Bohimann, U. BuhmanGhem. Ber1972 105 863-873.
use. Animals received food and waaek libitum,and lightening was main- [10] F. Bohimann, F.M. Stoht,iebigs Ann. Cheni98Q 185-191.
tained ona 12 h cycle. . o _ _[41] A.L. Coelho, M.L.A.A. Vasconcellos, A.B.C. Simas, J.A. Rabi, P.R.R.
On the day of the experiment animals were injected intraperitoneally (|.;£EI) Costa Synthesis1992 914-916
with the tested compounds in a volume of 0.1 ml/10g body weight, while =Y '
control animals received the same amount of physiological saline completéd] G.W. Dauben, J.M. Gerdes, R.A. Bunde,Org. Chem1984 49,
with the solvent of the drug. 4293-4295.
_60 min_utes later they were pr_imed With 5 mg/kg LPS (05_5:85 Sigmaﬁm] R. Spitz,Monatsh. Chenl984 5, 489—491.
Ninety minutes after LPS induction animals were humanly killed and their
blood was collected in ice-cooled Eppendorf tubes containing heparin. Afld#] A. Robertson, R. Robinson, J. SugiutaChem. Sod.928 1535.
centrifugation the plasma was stored at —70 °C until assayed. [15] J.E. Parrillo, M. Parker, C. Natasoknn. Intern. Med199Q 113
Plasma TNFa levels were determined using solid-phase enzyme immu- — 227_242.
noassay (ELISA), employing the multiple Ab sandwich principle that spe- )
cifically detects mouse TNE-Genzyme Cambridge MA). Absorbency was [16] P. Vandenabeele, W. Decleroq, R. Beyaert, W. Fleesds Cell Biol.
read by Bio-Rad Microplate Reader Model 450 and calculated as concentra- 1995 5, 392.
tion (pg/ml) using standard curve by Microplate Manager/PC Data Analydi$7] B. Beutler, A. CeramiAnnu. Rev. Biochert988§ 57, 505-518.
Software. Statistical analysis of the data were performed by one- or two-w, . . .
analysis of variance. Comparison between groups were made by useﬂﬁa J.E. PenningtorClin. Infect-Dis.1993 17, 515-519.
Dunett or Student’s unpaired t tegtyalues less than 0.05 were considered19] J.C. Boehm, J.M. Smietana, M.E. Sorenson, R.S. Garigipati, T.F.
to be statistically significant. Gallagher, P.L. Sheldrake, J. Bradbeer, A.M. Badger, J.T. Laydon, J.C.
Lee, L.M. Hillegas, D.E. Griswold, J.J. Breton, M.C. Chabot-Flechter,
J.L. Adams,J. Med. Chenil996 39, 3929-3937.
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