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Abstracts: Two novel constituents, biogenetically derived
from dibromotyrosine, were obtained from a sponge Aplysipa
aerophoba. The structure of aplysinadiene } was established
on the basis of its spectral properties and by svnthesis of }
and 1its  izomers 7 and §. The structure and absolute
configuration of the oxazolidinone 53 was established by X-
ray diffraction analysis as (R, K} S {3, S5-dibromo-4-[{(2-0ox0-
5~ oxazolidinyl)] methoxyphenyl}-2-oxazolidinone.

The sponges of the order Verongids, genera Aplysinas, Veronguls,
Psammapiysilla and Iantelia, have proved to be a rich source of bromophenolic
metabolites derived mainly from dibromotyrosine and some of them from
monobromotyrosine, antimicrobial activity being the mostr common biological

property observed for these lubstnnce:.z'6

We have examined the constituents of the sponge Aplvsina sercophoba
collected near Graciosa Island (Canary Islands) in September 1983. and isolated
the dibromoderivatives aplysinadiene, |, 3,5 dibromo methoxyphencl, F8

aeroplysinin-2, 3, the dienone, 4, the oxazolidinone, $a and the uranidine, 6.

The fresh sponge was extracted with acetone. The sclvent was evaporated “in
vacuo” to an agqueous solution which was partitioned between water and ethyl
acetate. The ethyl acetste extract {89 gr) was chromatographed on silica gel
column using mixtures of n-hexane/ethyl acetate of increasing polarity.
Subsequently, separation of the fractions eluted by repesated column

chromatography or preparative tic (with the more polar compound} on silics gel ,
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and gel filtration on Sephadex LH-20, afforded, in order of increasing polarity,
aplysinadiene, 1 (20 ng), 3.5 dibromo 4 methoxyphenol, 2 (15 mg)~,
aeroplysinin-2, 3 (800 13)6, the dienone, 4 (4.3 3)7. the oxazolidinone, 5a (3.9

g) and the uranidine, ¢ (200 -g)e.

: characteri

The aplysinadiene was isolated as an amorphous, optically non-active yellow
compound (m.p. 218-220 2C.). The high resolution mass spectrum of this compound
indicated an elemental composition of Cy2HgOLBr ;- The IR and UV showed qu
presence of hydroxyl and conjugated lactone groups (IR 3500, 1775 and 1630 cm ~;
UV 335 and 209 nm.) The 1H-NHR (CDCla) spectrum contained a singlet at § 7.3 and
signals assigned to a butenylide moiety at § 2.07 (dd, 3H, J=7.4 and 1.6 Hz);
6.59 (dq, iH, J=14.3 and 7.4 Hz); 7.74 (ddq, 1H, J=14.3, 11.4 and 1.6 Hz) and
8.21 (d, 1H, J=11.4 Hz). The 1'3(3-NMR spectrum.showved the presence of a methyl at
19.79 ppm; four methines at 109.12, 128.12, 144.6 and 148.85 ppm and five fully
substituted carbon atoms at 103.75, 113.68, 146.35S, 147.16 and 165.91 ppm.

From the spectroscopic data three structures 7, 8 and 1 were considered for
this compound, the isomer ¢ being precluded due to the interaction of the
bromine atom with the butenylide side chain. The structure of the natural
compound was established by total synthesis of its isomers.
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: Synthesis of compoundis 7 and 8.

The starting material, 3,5 dibromoresorcylic acid 10, was converted via
sequential reactions with CH2N2 in diethyl ether and then with choa/Mezsoa in
acetone to the methyl éster 11 (88 X overall yield). Side chain homologation was
accomplished by the following reactions. Reduction of 11 with DIBAL in diethyl
ether to obtain the alcohol 12 (90 %) and mesylaticn of this alcohol gave 13
(90 %); nucleophilic subtitution of the mesyl derivative 13 with KCN in DMSO
gave 14 (90 %) and the acidic hydrolysis of this comprund with HCl yielded 15
(90 %). Exposure of this compound to F38. CH2C12 provided the lactone 16 (85 %)
which was converted into the mixture (4:1) of 2?2 and 8 by treatment with
E-crotonaldehyde and HNa in THF (60 %). Both c¢ompounds were isolated by

preparative tlc.

o Br 8r
RO OR, R,0 OR, HO o0
R
Br R, Br ? 87
. 14 RzMe Ry=CN 16

10 R=H R,z CODH 14 Req 3
I1 R=Me Rix CODMe 15 R,2Me R,:COOH
12 R=Me R,= CH,OH
I3 RrMe R, CH,OMs
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17 R:= Me 21 R:=CH,CI o
18 R:= CHO 22 R:=CH,CN
19 R= OH 23 R:=CH,COOH 24
20 R= OMe
Synthesis of compounds 1 and 9.

Treatment of 3,5 dibromo & methoxytoluene 17 with Cr03/Ac20 and acidic
hydrolysis of the resulting compound yielded the 3,5 dibromo 4
methoxybenzaldehyde 18 (80 % overall yield). Baeyer-villiger oxidation of this
compound 18 with m-chloroperbenzoic acid in dichloromethane, as described in the
1iterature.9 yielded almost exclusively, 3.5 dibromo 4 methoxybenzoic acid.
However, using sulphuric acid as catalyst.lo the correspondig formate was
obtainad and its aqueous hydrolysis gave the phenol 19. The crude compoﬁnd wuas
treated with Hezsol‘ in acetone to obtain the dimethoxy derivative 20 (55 % from
18). Chloromethylation of this compound using formaldehyde and hydrolchloric
acid, and treatment of the resulting compound 21 with KCN in DMSO gave 22 (90
%). This compound was treated as in the above synthesis, to give sequentially
the acid 23, the lactone 24 and, finally, aplysinadiene ) and traces of 9 (42 %
overall yield from 22).

Figure 1 shows the partial “H-NMR of compounds 7, 8 and 1, which displayed
very distinctive spectra. The natural compound was identical with 1 in all its

spectral data (IR, UV, 13C—NMR. tlc, etc.).
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Fig.1: 200 MHz NMR of aplysinadiene 1 and its synthetic {somers. 20 NMR data
support the chemical shifts assignements.

Oxax dinong Sa; is n acterjzat
The oxazolidinone 53 was isolated from the more polar fractions of the
extracts and purified by chromatography on silica gel using ethyl acetate as
eluent and then by gel filtration with Sephadex LH-20 using c13CH:Me0H:n-hexane
(1:4:1) as mobile phase. The compound was crystalline, m.p. 220-222 oC, and
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optically active [ a]D x-33¢2 (c, 1.1, MeOH). A preliminsry analysis of the
spectroscopical data of this compound showed that this oxazolidinone was closely
related with the other previously isolated from sponges of this order b and &¢.
Compound Sh was isolated by Border from the sponge Verongia n b as the
(+) enantiomer {a) D-48.9 @. Makarieva et al., lster published the isolation of
the (-) enantiomer §¢ {al, =-6.5 92 and the racemic from Aplisina gp collected
in Cuba. Careful conparil;h of the 1H—NMR of our compound and the published by
Border et 01.12. showed slight differences between the chemical shifts of the
oxazolidinone moiety (Table 1), which suggest that our compound must be a
diastereomer of the previously reported oxazolidinone. In order to establish the
absolute configuration of our compound, this was crystallized by standing in

EtOAc to obtain crystals suitable for X-ray analysis.

Chemical shifts multtiplicity, J(Hz)
V. lacunosa A. aerophoba V. lacunosa A. serophoba
Hy
H N
H 0 Ny 3.38 3.n dab - 9.3 11.5%
H u,o =y 3.89 4.3 Jae - 7.1 .5
d
° [ 5.60 5.65% Ibe - 8.7 2.2
Br Br
Ng.Ne 4.18% 4.15 Jid,elf = 4.5 4.2
My 4.96 4.96 ‘e - 7.1 7.1
He
o Ha Hy 3.61 3,82 Ihg - 9 8.5
H
dANNH g By 3.61 3.65 iy - ’.7 ..5
Table 1: Comparison of 1H—NMR resonances (ppm) of oxazolidinones 5Sa from
Aplisina aerophobs and 5b from Yerongia lagunosa.
~ra sis o OXBZ dinone Sa.

Compound Sp, claleeerzos crystallizes in tﬁf monoclinicolylte-, space
group P 21, a= 9.684 (9), b= 6.578(5), c= 12.824(8)YA ; V= 769(1)A 3, 2= 2, Dc=
1.8 g cm_3. = 69.8 c-_l. The intensity of 1051 reflections (including 384
Friedel pairs) was messure up to ¢ = 55 with a Siemens AED computer cqontrolled,
four circle diffractometer, using graphite monochromated CuKa ( A= 1.5418 R )
radiation and w: 8 sacn. and 1047 reflections were judged as observed with1l>
306 (I) and corrected for Lorentz and polarization. The structure was solved by
standard Patterson and Fourier recycling methodsl3. using the hkl part of the
spectrum. Most of the hydrogen stoms uere located in a difference synthesis map
and the remainder placed in calculated positions.

A final full-matrix least squares refinement with anisotropic. thermal
coefficients for halogens, isotropid for light atoms, and a fixed isotropic
contritution for hydrogens converged to a conventienal crystallogriphic restdual
of Rs 0.068 for the right enantiomer, show in Figure 2.

1a as (R}, (R) was determined by comparison of

The absolute configuration
the 16 mote relevant Bijvoet pairs with Fc >1.5, which are in the range=s 153% Fos
SO and .2 $sen 6/1 5.6. The averaged Bijvoet differences are 2.15 for the right
ananticmer vs 4.08 for the wrong one. Final atomic positional conrdinates with
e.s.d.'s in parentheses are listed in Table 2.

The Altona 15 conformatinal parsmeters, Table 3, i{indicate that both

2-oxazolidinone rings are in the half-chair conformatfon.
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TABLE 2

4977

Non-hydrogen Atom Fractional Coordinates (x104) and Equivalent lsotopic Temperature

Factor for $a.

Atom x y* z U(iso) or Ul(equiv)
Br) 1339(3) 2%00(0) 1383(2) 66{1)
Bry 3910(3) 9101(6) - 6412) 48(1)
0 2997(14) 6378(20) 1546(10) 27(4)
03 993(16) 1368(24) - 2969(12) 45(4)
03 - 256(16) -1115(29} -4116(12) 58(4)
04 4517(16) 8398(21) 3473(12) 44(4)
Os 5999(17) 11085{27) 4218(12) 56(5)
Ny -1275{16} 2009(27) -i064(13 3245}
N3 6807(18) 77401(3}1) 441241 35(5)
cy 2540(22) 5708(34) 468(15) 18(5)
Cz 2735(19) §639(27) -396(14) 13(5)
C3 2251(20) 5965(3L) -1468(15) 19(5)
Cq 1458(19) 4162(29) -1673(15) 26(5)
Cs 1186¢22) 3207(32) ~832117) 24(5)
Cg 1734(19) 3787(34) 231(15) 23(5)
o 789(23) 3526(32) -2878(18) 35(6)
Cg ~875(23) 31795140} -3401(17) 42(6)
Cy -237{(24) 576{37) -3769(17) 36(6)
Cip 4468(21) 5735(32‘) 2194(186) 2715}
Ciy 4653(21) 6195(31) 31363(16) 21(5)
C12 6252(23) 5724(36) 4149(17) 34(6)
€13 5849(23) 9199(44) 405616} 36(6}

* The y coordinate of Br) was held constant throughout the analysis to
define the origin in this direction
TABLE 3

Altona conformational parameters* for 2-oxazolidone rings

Ring &) v
A 642 22
B 630 10

* Taking 7, opposite to the O atoms and in the senses Cg + Ny
and Cjp =+ Nz
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Fig. 2: ORTEP drawing of 5a showing the rigth enantiomer.

EXPERIMENTAL PART

Mps were determined on a Kofler block and are uncerr fnfrared spectra
were recorded cn a Perkin-Elmer Mod. 257 and ultraviolet spectra recorded on a
Perkin-Elmer Mod. 402 spectrophotometers. Optical rotations were determined for
scluticn in chloroform or methanol with a Perkin-Elmer Mod. 241 polarimeter. !H-
NMR andBC-NMR spectra were recorded on Bruker Mod.WP-200 SY (200 MHz.), chemical
shifts eare reported relative to Me,Si (80) and coupling constants are given in
hertz. Low and high resolution mass spectra were obtained from a VG Micromass
ZAB-2F spectrophotometer. Column and dry column chromatography were performed on
silica gel 0.2 - 0.5 and 0.005 - 0.2 mm respectivelv. and TLC and FLC on silica
gel G, all Merck products. The TLC plates were develcped by spraying with 6N-
sulphuric acid and heating. All solvents were purified by standard techniques.
Anhydrous sodium sulphate was used for drying soluticns.

Isolation of 1, 2, 3, 4, Sa and 6. The fresh sponge (A ercophoba., 6 kg),
collected in September 1983 at La Graciosa (Canary lIslands), was nxtracted with
acetcone (6 1) at 20-250C. After filtration, the solvent was removed under reduced
frressure to give an aqueous residue, which was extracted with ethyl acetate (2 x
11). The combined extracts were dried and concentrated to yield a dark green oil
(89 g). The crude extract was applied to a silica gel column (75 x 12 cm), eluted
Wwith a mixture of n-hexane/ethyl acetate of increasing polarity and 5V fractions
of 11 each were collected. The earlier fractions (fracticns n? 5-10) eluted with
h-hexane/ethyl acetate (90:10) afforded. on  evaporaticon of the solvent,
aplysinadiene 1 and 3,5 dibromo 4 methcoxyphencl 2 in the crude extract This was
chromatcgraphed on a medium pressure silica gel <~lumn eluted with a 95:5
mixture of n-hexane/ethyl acetate and then on a Sephadex LH-2U cclumn with CHCIl,
:MeCH:n-hexane (1:1:2) as eluent to give pure aplysinadiene 1_(Z20¢ mg! and 3.5

ditrome 4 methoxyphenol 2 (15 mg). The middle fractione (n® 1s-21) eluted with a
mixture of n-hexane/ethyl acetate (60:40) give a <11de extract which was
chromatcegraphed on a Sephadex LH-20 column using CHC] j:YevH n-hexane (1:1:2) as
eluent to afford aercplysin-2 3 (800 mg). The later fractions t(fractions n? 36-
50} eluted with mixtures of n-hexane/ethyl acetate (20:89) and ethyl acetate
affcred a crude extract (9 g) which contained the dienone «. the oxazolidincne Sa
and the uranidine 6. These compounds were purified bty chromatographv on Sephadex

LH-22 wusing CHCl :MeOH:n-hexane (1:4:1}), affcrding the diencne 4 (4.2 gj, the
oxazolidinone 5a (3.9 g) and the uranidine & (200 mg)

Aplysinadiene 1. m.p.: 218 - 220 9C. I R, (LH'l o Anuu, 2010, 1175, 1630, 1610,
1430, 1420, 1080 and 900 cm-!. U.v. A E}OH = 335 nm (€= 47222) and 209 nm (€=
€4t00). ! H-NMR (CHCl3) and BC-NMR are listed in the text. HKNS found: 361.8794
(Me). CpHgO3 Br, requires: 361.87396 MS at m/z 358, &0, &2 (Ms); a3, 345, 347;

229. 331, 233

3,S Dibromo 4 methoxyphenol 2. solid, m.p.: 124-1269C The phvsical and espectro-
scopic data (tlc, glc, IR, !H-NMR, MS) were identical with theoege reported for 3,5

dibremo « methoxyphenol .

Aeroplyein-2 3 solid m.p.: 106-108 QC, lalp= + 229 (c. 0.4, MeCH). The physical
and spectroscopic data (tlc, gle, IR, H-NMR, MS) were identical with those

reported for aeroplysin-2.
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Dignone 4. solid m.p.: 193-1952C. The physical and spectroscopic data (tlc, glc,
IR, H-NMR, MS) were identical with those reported for the dienone 4.

(R, R) 5 [3,5 - dibromo - 4 - [(2 - oxo - 5 -oxazolidinyl)) wmethoxyphenyl] - 2 -
Qxazolidinone Sa., solid m.p. 220-2?2 C, [lalp =-23 2 (c. 1.1, HeOH): IR
(CHCL,) 3670, 3000, 1760 and 1595 cm ~. UV (EtOH): 274 nm (=524} and 282 nm ¢
=291)7 "H-NMR (CDCl_) & : 7.75 (s, 2H); 5.65 (dd, tH. J= 8.5 and 9.2 Hz): 6.65

(dd, tH, J= 8.5 and39.2 Hz): 4.96 (dddd, tH, J= 8.5. 7.1, 4.2 and 4.2 Hz); 4.15

t(d, 2H. = ¢.2 Hz); 3.71 (dd. lg. J= 11.5 and 8.5 Hz); 3.65 (t, I1H, J= 8.5 Hz},
2.82 (dd, J= 7.1 and 8.5 Hz). C-NMR (CDClw) § : 41,47 (), 47.0 (t); 53.0 (t):
$2.5% (d): 54.13 (d); 130.8 (d); }18.2 (s);7140.0 (s);: 142.3 (s); 157.8 (=) and
158.4 (=). HRMS {ound 433.9094 (M) ngH 2Br N Oq requires a33.910g. MS at m/z
wle. w26, w38 (MY); 36@, 350, 352 (M012 &3, G AT 21m. 2200 222 M - HUON).

4673
Synthesis of compounds 7 and 8
Methyl 3.5 dibromg 2.4 dimethoxy banzoate 1j}. To a solution of 3,5 dibromore-
sorcylic acid 10 (ig, 3.2 mmol) in diethyl ether (100 ml) at 00C. was added

excess of N,CH, in diethyl ether and the mixture was stirred overnight. Af ter
addition of a few drops of acetic acid, the solvent was removed, the resulting
extract was dissolved in acetone (100 ml) and K,CO, (662 mg, 4 8 mmol) and Me SO“
(580 mg, 4.8 mmol) were added. The mixture was heated under reflux for two houfs,
cooled to room temperature, poured into a 1% aqueous =olution of KOH (100 ml)}),
extracted with diethyl ether (3x150 ml), shed with H,C, dried and the solvent
removed to afford 1i (998 mg, 88%). m.p.: 88¢9C., .R.  (CHCl3): 3020, 3000,
2920, 1720, 1595, 1315 and 1160 car.l!H-NMR (CDC13) 6: 3.72 (s, 3H); 3.83 (s, 3H},
3.88 (s, 2MH), 7.42 (8, 1H). M.S. at m/z 350, 352, 3%4 (Ms+}, 220. 322, 324

. ro 4 t ceto rile 14. To a stirred solution of 11
(998.4 mg, 2.82 mmol) in diethyl ether (10 ml) at -409C. was added dropwise a 1M
solution of DIBAL in toluene (5.6 mmol) under argon. After 20 min, a 5% aqueous
solution of HCl (S ml) was added to the mixture and then extracted with diethyl
ether (3 x S pl). The ethereal extracts were combined, washed with H20, dried
and concentrated to give 12 (874 mg, 2.68 mmol) which was dissolved in pyridine
(1 ml) and MsCl (522 mg, 5.3 mmol) was slowly added and the mixture stirred for
20 min. The mixture was extracted with diethyl ether (2 » S ml). washed with a 5%
aqueous HCl solution (3 x 5 ml) and H20 (4 x S ml), dried and concentrated to
yield 13 (974 mg, S0%). The crude compound 13 (974 mg, 2.4 mmnl) was dissolved in
DMSCO (2 ml) and KCN (234 mg, 3.6 mmol) was added. The mixture was vigorously
stirred at room temperature for 15 min, diluted with H;O (2 ml), extracted with
diethvl ether (4 x 10 ml), washed with H20 and dried. The solvent was removed to
afford 14 (763 mg, 81% overall yield from j1): m.p.: 118-1209C., I.R. (CHCl,}:
3000, 2970, 2235, 1708 and 1470 cd”: H-NMR (CDCl3) &: 3 72 (s, 2H), 3.89 (s, 2H),
3 91 (s, 3H), 7.57 (8, 1H); M.S. at m/z 227, 2339, 241 (M+), 277, 279, 281.

3.5 Dibromo 4 hydroxy 2(3H} benzofuyrapgna 16. A mixture of 10 ml a 35% HCl and
763 mg (2.28 mmol) of 14 was heated under reflux for 2 hr After coonling, the

mixture was extracted with diethyl ether (3 x 10 ml), drieded and the solvent
evaporated to vield 15 (725 mg, 90%). m.p.: 179-1920 9C; 1.R.([HF) 3200, 2600,
1730, 1590 and 1470 cm-}; IH-NMR (CDC1316: 3.63 (s, CH), 3.83 (s, 3H), 3.88 (s,

3H), 7 42 (s. tH), 10.5 (bs, 1H); M.S. at m/z 252, 2Ba, 256 (Ms): 2137, 239, 34t.

A solution of 15 (725 mg, 2.05 mmol) and €.1% ml of a 1M solution of F B
in CH,Cl,at 00 C. was stirred for 60 hr, diluted with H;0 (6 ml), extracted with
diethvl ether (2 x 10 ml), dried and concentrated. Furificatiean of the crude com-
pound by crystallization in n-hexane afforded pure 16 (536 mg., #5%) mp - 145-
147 9C.: 1 R. (CHClgj): 3500, 3000, 1820, 1730, 1515 and 1440 cm L IH-NMR (CDCLly ) &
: 3.95 (s, 2H), 7.52 (s, 1H), 8.79 (s, 1H). M.S. at ms/z 306, 208, 210 (M+), 278,
280, 282.

unds 7 an . A solution of 16 (536 mg. 1.74 mmol) in THF (S ml) and 4«87 mg
(6.95 mmol) of E-crotonaldehyde under argon was cocled to -70 9C. and HNa (87 mg.
2.65 mmol) was added. The mixture was stirred fcr 2 hr and few drops of acetic
acid were then added, and the solution extracted with diethv]l ether. The ethereal
extract vas washed with H,0, dried and concentrated to give a (4:1) mixture of 7
and 8. Pure 7 (288 mg) and § (72 mg) were obtained bv preparative tlc, using n-
hexane/ethyl acetate (85:15) as eluent. Compound 7 m.p - 208-210 0C.; I.R. (CHCl
): 3500, 3000, 1780, 1630, 1600, 1420, 1115 and 96% cm ); IH-UMR (CCly3) & @ 2.03
(dd, 3H, J= 7.02 and 16 Hz.}, 6.43 (dq. 1H, J =14 = and 7.02 H= Y, 7.1 (d. 1H, J=
11.6 Hz.), 7.49 (s, 1H), 7.57 (ddq, tH, J= 14.2. 11.b and 1.6 Hz.); M.S. at m/z
358, 360, 362 (M+), 343, 345, 347. Compound 8- m.p.: 198 QC.: I.R. (CHCl,}:
2495, 3050. 177s, 1705, 1630. 1600, 1420, 111S and 955 cm-) IH-NMR (CDC1,) g
2.08 (dd, 3H, J=- 6.7 and 1.51 Hz.), 6.56 (dq. 1H. J: 13.67 and 6.7 Hz.f. 6.8
(ddq, 1H, J= 13.67, 10.1 and 1.51 Hz.), 7.28 (d. 1H, J= 10.1 Hz.), 7.69 (s, 1H);
M.S. at m/z 358, 360, 362 (Ms+). 343, 345, 347. '
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sSynthesis of aplvsinadiene 1

3.5 Dibromo 4 methoxy phencl 12. To a solution of 3,5 dibromo 4 methoxytoluene 17
{1 g. 3.57 mmol) in scetic acid (4 ml) at O 9C. were cautiously added 0.8 ml of
sulphuric acid and then a molution of Cr03 {1 g, 10 mmol} in S ml of acetic
anhydride. The mixture was stirred at 02 C. for 1 hr, poured into ice weater,
filtered and washed with cold water. The residue was diszolved in MeOH and 500 =g
of KO3 were added and the mixture stirred. After 2 hr the basic solution was
neutralized by addittion of & 5% soln. of HCl and the compound was precipitated.
Purification of the crude compound by crystallization in n-hexane /diethyl ?tPor
afforded 834 mg (80%) of 18: m.p. 92 8C., I.R. (CHCl3): 3010, 1690, 1580 cd’; H-
NMR (CDC1l3) & : 3,96 (s, 1H), 8.03 (s, 1H), 9.86 (s, 1H); H.S. at n/z 292, 294,
296 (M+). A mixture of aldehyde 18 (834 mg, 2.85 mmol) H;S0, (0.05 wl) and m-
chloroperbenzoic acid (538 mg, 3.1 mmol) in 15 ml of CH,Cl; was stirred for 2 hr,
diluted with H,0 (5 ml), stirred at rt for 6 hr, extracted with diethyl ether (3
x 10 ml), washed with Hz0 (3 x 10 ml), dried and concentrated. The crude compound
was purified by crystallization in n-hexane to give 485 mg (6U%) of 19. m.p.:
124-126 QC; I.R. {CHC1l3): 3590, 3020, 2975, 1580, 1470 em~l; JH-NMR {CDCl3}) & :
3.82 (8, 23H), 5.50 (bs, 1H), 7.01 (=, 2H). M.S. at m/z 280, ‘282, 284 (M+}, 265,
267, 269.

4 o 21. Compound 19 was converted into 231
under the same conditions emploved to transform 10 into 11. To a suspension of 19
(453 mg, 1.53 mmol) 4n 35% HCl (10 ml) heated under reflux, was added
paraformaldehyde (68 mg). Heating and stirring were continued until the tlc
indicated that the substance had been consumed (4 hr). The mixture was diluted
with H,0 (3 x 25 ml) dried and concentrated to aftord 2) (447 mg, BS5%) m.p.: 66
QC.; JH-NMR (CDClj3) & : 3.84 (s, 3H), 3.87 (s, 3H), 4.78 (s, 2H), 7.05 (=, 1H);
M.S. at m/z 342, 344, 346 (M+), 327, 329, 23%.

4 é%- A mixture of 21 (447 mg, 1.3
mmol) and KCN (93 mg, 1.4 mmol) in DMSO (2 ml) was stirred at room temperature
for 3 hr, diluted with H;0 (S ml), extracted with diethyl ether (3 x 10 wml),
washed with H,0 (3 x 15 ml), dried and concentrated to give 22 (%97 mg, 90%)
m.p.: 116-118 9C.; I.R. (CHCl3}: 2970, 2860, 2235, 1708, 1470 cn‘ﬂ ~NMR (CDCl3)
5 : 3.83 (s, 3H), 3.85 (s, 2H), 3.87 (s, 3H), 7.07 (s, 1H)}; M.S. at m/z 337, 339,
3461 (M+).

compounds 1 and 9. Aplysinadiene | and traces of its isomer @ were obtained from
2,4 dibromo 3,6 dimethoxyphenyl acetonitrile 22 (46% overall yiald) under the
same conditions employed to transform l4 into the mixture of 7 and 8. During this
synthesis the following compounds were obtained:

2.4 _Dibrome 3.6 dimetboxvphenvl scetic acid 23 m.p.: 182-184 9C. I.R.(THF):
3200, 2600, 1730, 1685, 1590, 1470, 1435, 1315, 1235, 1160 and 855 cm % 'H-NMR
(CDC13) & : 3.82 (s, 2H), 3.84 (s, 3H), 3.80 (s. 3H), 7.07 (s, 1M), 10.8 (bs,
1H): M.S. at m/z 352, 354, 356 (M+), 337, 339, 341,

&‘ﬁ_DLht2l2_5_nxn:nxx_z_izﬂl_hsnzetnxzngpf 24 m.p. 150-152 9C.; I.R. (CHCl3) :
3500, 23000, 1800, 1720. 1615, 1440 cm ;IH-NMR (CDCly) &: 3.81 (=, 2H), 7.34 (=,
iH), 8.5 (bs, 1H). M.S. at m/z 306, 308, 310 (M+), 278, 280, 282.
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