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btz@fKKfE: tuo novel comtttumnta. biomnettcafly derived 
from dibrorotyrosine, uere obtained fron a sponge b~3YdD~ 
MXQPhQP1. The structure of aply8inadienc $ was cstabki8hed 
on the b88i8 of it8 rpectr8l propertic and by synthesis of & 
and it8 ,i8oMWS 2 8#kd @. The structure and absolute 
canfi~ration of the oxazoiidinona 2~ ues established by X- 
ray diffraction 8n8lyW8 88 (Ii, lt) 5 (3, 5-dibroao-*-ff2-oxo- 
5- oxazolfdinyl)] methoxyphen$l]-2-oxazolfdfnonc. 

SpQnne8 of the order VeronriQC, genera AplyUltla. Ver0nsui.a. 

Psarmaplysilla and Iantella, h8ve proved to be 8 rich *ource of brorophenoiic 

retabolitcu derived mainly Craw dfbroaotyrostne and SORC of thca from 

ronobroaotyrosfne. 8ntiRiCrobi8l activity being the most common biOlOtiCal 

property obmrvcd for theme 8ub8t8ncas. l-4 

Ua have examined the constftuenta of the Sponge m 

collected near Graciosa Island (Can8ry Islmdsl in September L983. and isolated 

the dibroaodtrfv8tfvcs l plysfnadfenc, L. 3,s dibrO80 nathoxyphanol, 2. 

l cropiy8inin-2, 2. the dimone, 6. the oxazolfdinone, a an& the uranfdgne, 6. 

The fresh sponge was extracted ufth acetone. Ths 8olvent was evaporated "in 

vacua" to an aqueou8 8o1UtiOR uhfch uas prrtfttomd betueen water and athy& 
*c&ate. fhc ethyl 8catatU extract (89 @rJ uas chronatographed on silica gel 

co1 urn using mixture8 of ?I-hcX8nelethyl acstate nf tmreasinl: poiatity. 
Subsequently, acparrtfon of the f r8ctfon8 eluted by repeeted corurn 

chrom8tWraPhY or Prepir8tiw tic (with the more polar conpoundl m Silica -1 l 
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and gel filtration on Sephadcx LH-20. afforded, in order of increasing Polarity, 

aplysinadiene. 1 (20 =I). 3.5 dlbromo 4 mcthoxyphtnol. 2_ (15 
5 

mz) . 

acroplysinln-2. 3 (800 mgj6, 
7 

the dicnonc, 4 (4.3 g) , the oxazolidinonc. Sa (3.9 

g) and the uranidinc. 6 (200 mg)'. 

The aplysinadicne was Isolated 8s an amorphous, optically non-active yellow 

compound (m.p. 218-220 OC.1. The hish resolution nass spectrum of this co8pound 

indicated an 8lUROWIt81 CO8pO8itiOn of C12He03Br2. The IR and UV showed the 
-1 

presence of hydroxyl and conJug8tad lactone groups (IR 3500, 1775 snd 1630 c8 ; 

UV 335 and 209 nm.) The ‘H-NUR (CDC13) spectrum contained a singlet at 6 7.3 and 

signals assigned to a butenylldc moiety at 6 2.07 (dd, 3H, J=7.4 and 1.6 Hz); 

6.59 (dq, 1H. 5114.3 8nd 7.6 Hz); 7.74 (ddq, 1H. J=1*.3. 11.4 and 1.6 Hz) and 

8.21 (d. 1H. J-11.4 Hz). The %-NNR spsctrum.shoued the presence of 8 methyl at 

19.79 ppn; four methines at 109.12, 128.12. 164.6 snd'l(r8.85 ppn 8hd five fully 

substltuted carbon atoms at 103.75, 113.68, 146.35. 147.16 and 165.91 ppm. 

From the spectroscopic data three structures 1. 8_ and 1 uere considered for 

this compound. the isom8r p being precluded due to the interaction of the 

bromine atom with the butenylide side chain. The structure of the natural 

compound was establl8hed by total synthesis of Its isomers 

Br 

The starting I8teri81, 3,s dibromore8orcylic acid l0, was converted Vi8 

sequential reaction8 with CH2N2 In Uiethyl ether and then with K2C03/Me2S04 1n 

acetone to the methyl &ster u (88 X overall yield). Side chain homologation ua8 

8ccomplishad by the following reactions. Reduction of u with DfBAL in diethyl 

ether to obtain the 8lCOhol 12 (90 b) and mesylation cf this alcohol gave 13 

(90 ?.I; nucleophfllc 8ubtitution of the aesyl derivative 13 with KCN in DISC 

gave fi (90 Xl and the acidic hydrolysis of this compwnb with HCl yielded u 

(90 Xl. Exposarr of this compound to F3B. CH2C12 provided the lactone 16 (85 X) 

which was converted Into the mixture (4:l) of 7 and 4 by treatment ulth 

E-crotonaldehyde and HNa in THF (60 X). Both compounds were Isolated by 

preparative tic. 

Br 

10 R,= H it,= COON 
14 

ii R,= MO R,= CODMa z 

12 R,= Ma R,= CH,OH 
13 R,= Me - R,= CH,OMs 

Br 

R,=Ma R,=CN 16 - 
R,'Mo R,=COOH 
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OMe 

Br , 0 Br \ I 
R 

17 R- Ma 
18 R- CHO 
n R=oti 
m R- 0~. - 

OMs 

21 R: CH,CI 
11 R=CH&N 
?J R = CH,COOH - 

0 

24 - 

Treatment of 3,s dibromo 4 l othoxytoluene u with CrO3/Ac20 and scidic 

hydrolysis of the resulting compound yielded the 3.5 dibromo 4 

l ethoxybenssldehyde u (80 X over811 yield). Eseycr-Vllliger oxidation of this 

compound LB with l -chloroperbenzoic scid in dichloromethane, mm described in the 

litersture,Q yielded slmost exclusively, 3.5 dibromo 4 nethoxybenroic scid. 

However, using sulphurlc acid a8 catalyst, lo the corrcspondig formste was 

obtained and Its aqueous hydrolysis Rave the phenol m. The crude compound urns 

treated with He2S04 in acetone to obtsin the dlmethoxy derivative 20 (55 % from 

u). Chloroaethylstion of this compound using formaldehyde and hydrolchloric 

acid, and treatment of the resultinS compound a with KCN in DHSO gave 22 (90 

XI. This compound was treated mm in the above synthesfs. to give sequentially 

the acid 23. the lsctone & snd. finally, aplysinsdiene 1 snd traces of 9_ (42 7. 

overall yield from a). 

Figure 1 shows the psrtisl ‘H-NM of compounds 7. 8 and La which displayed 

very distinctive spectrs. The nstursl compound urns identical with 1. in all its 

spectral data (IR, UV. 13C-NRR. tic. etc.). 

j: b 

HI “. 

i 
, 

‘5 

I 
/ ri. L 

@ 8 i1r i 1 ‘ 

Fig.1: 200 MHz NMR of splys1nsdlene 1. and its synthetic isomets. 20 NRR dsts 

support the chemicsl shifts sssi~nements. 

0 t ~a olldinone 5r: i=OhtiQa ~rrctcrlzati~ 

The oxszolidlnonm s was lsolsted fron the more polar fractions of the 

extracts snd purified by chrosstosrsphy on silica gel using ethyl scotste ma 

l luent snd then by gel filtrstion with Sephadex LH-20 using C13CH:HeOH:n-hcxane 
(1:4:1) as sobllc phase. The corpound urns crystalline. m.p. 220-222 w. and 
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optically active f a ID =-33 u (c. 1.1, ReCH). A preliminary analysis of the 
l pcctromcopical data of thi8 compound mhoucd that this oxazolidinone was closely 

related with the other previously imdlated from sponges of thim order & and $9. 

C@apoIJnd a UaB i8Ol8tcd by Border from the aponee Verongia lrcun~” am the 
(+I l nantioner Cal P-*8.9 a. Hakarieva et al., later publlwhed the isolation of 

the (-1 enantioner 52 (aID 1-6.5 0 and the raceric from &J,imina a collected 

in Cuba. Careful comparimon of the ‘H-NHR of our compound and the publimhed by 

Border et l l.l2, ahowed slight dfffcrencem between the chemical mhiftn of the 

oxazolidinone moiety (Table l), which mu~~emt that our compound l u8t be a 

diamtercomer of the previoumly reported oxazolidinone.In order to emtablish the 

absolute configuration of our coapound , thie was crym-tallized by mtanding in 

EtOAc to obtain crymtalm muitable for X-ray analymis. 

Chemical shiftm Multiplicity, J(Ht) 

V. lacunoma A. aerophoba V. lacunoma A. merophoba 

3.30 3.71 J& 0 9.3 11.5 

3.09 4.3 &w - 7.1 8.S 

5.60 5.65 J&. - 8.7 9.2 

4.15 4.15 J(d,#lj - ‘*-J 4.1 

4.96 4.96 Jr9 - 7.1 7.1 

3.61 3.52 “4 - 9 a.5 

3.61 3.65 J,,f - 8.7 8.5 

Table 1: Comparimon of 
1 H-NHR rrmonances (ppm) of oxazolidinones s fron 

ARU8lnr sex-~ and ~ from V m a. 

X Y wymis of the ox8zolldlnone 58. -l-8 

Compound a, C13H128r2N205 crymtallizem in the monoclinic mymten, space 

croup P 2 
Ij 

a= 9.684 (91. b= 6.578(51. c= 12.824(R) R ; VI 769(1loA3. z= 2, DC= 

1.8 g cm , = 69.8 o.-‘. The intenmity of 1051 reflections (Including 384 

Frledel pair-m) warn neamure up to g I 55 with a Piemenm AED computer controlled, 

four circle diffractoneter, using sraphlte monochromated CuKa ( A = 1.5018 R 1 
radiation and w: 8 macn. and 1067 reflectlonr were Judged as observed withI> 

3 a (I) and corrected for Lorentz and polarization. The structure uam molved by 

standard Patterson and Fourier 13 
recycling methods . using the hkl part of the 

mpectrum. Host of the hydrogen atoms uere located in a difference synthesis map 

and the remainder placed in calculated pomltions. 

A final full-matrix le8mt squares refinement with anisotropic. thermal 

cocfficientm for hrloaenm. isotropic’ for light atoms, and a fixed imotropic 

contribution for hydrocenm converged to a conventlena rryrtall~raphic residual 

of R- 0.066 for the right enantiomer. show in Figure 2. 

The abmolute configuration 1e 
am (R). (R) ~8s determined by comparison of 

the 16 more relevant Ri5voet pairm with Fc ‘1.5. which ate in the ran&%8 15s FoS 
50 and . 2 Smcn B/X S.6. The 8veraced BiJvoet differences are 2.15 for the right 

l nantiomer VW 4.08 for the uronc one. Final atomic Positional coordinates uith 

e.m.d.‘r in parentheme$ are limted in Table 2. 

The Altona l5 conformltfnal parrmeterm, Table 3, indicate that both 

2-oxazolfdlnono ring8 are in the half-chair confotmatfon. 
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Won-hydrogen Atom Fractional Coordinates (x104) and Equivalent Isotopic Temperature 

factor for &. 

Aton X Y* L LJ(iso) or U(equiv) 

B=l x339(3) 

a=2 3910131 

01 2997f14) 

02 993116) 

03 - 256(161 

04 4517fLS) 

05 5999ff71 

RI -1275(16) 

R2 6807118) 

4% 2540(22) 

=2 2735119) 

=3 2251(203 

=4 1458(19) 

C!S 1186(22) 

C6 1734(19) 

=7 789(23) 

C8 -8X5(23) 

C9 -237f24f 

Cl0 4468(21) 

Cl1 4653(211 

Cl2 62!i2(23) 

Cl3 5849(231 

250010f 1383tZf 66fll 

9101(6) - 6442) 48(11 

6378(2OJ 1546(10) 27(‘J 

1368(24) - 2969112) ‘S(4) 

-1115(291 -4116(X21 56!4f 

8396f211 3473(123 44141 

11085(27) 4218f12) 56151 

2009(27) -4064113) 32(5) 

774013.l) 4412113) 35(5) 

5708(30 468115) 18(‘S) 

6639(271 -3961141 13f5) 

596513tf -1468fl51 19151 

4162f39) -1673115) 26(r) 

3207132) -832117) 24(5) 

3707(34 J 231(15) 23(5) 

3526f323 -2878(18) 35(6) 

3795f40f -340Lff7f 42(S) 

5764373 -37694173 36(6) 

5736(32J 2194(161 27(S) 

6195(311 3363( 16) 21(5) 

5724(36) 4149(17) 34(6) 

9X99(44) 40561161 36(6) 

l The y coordinate of RrL was held constant throughout the analysis to 

define the origin in this direction 

TARLIS 3 

Altona conformational parameters* for 2-oxazoifdone rings 

A 642 22 
B 630 10 

* Taking ?$ Opposite to the 0 atoms and fn the senses C8 + xl 

and Cl2 * R2 
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Fig. 2: ORTEP drawing of 52 showing the rigth enantiomcr. 

EXPERIHEHTAL PART 

EIPS were determined on a Koflcr block and are uncorr Infrared spectra 
were recorded on a Perkln-Elmer Mod. 257 and ultraviolet spectra recorded on a 
Pcrkln-Elmer Mod. 402 spcctrophotomctcrs. Optical rotations were determined for 
scluticn in chloroform or methanol with a Perkin-Elmer Mod. 241 polarlmetcr. ‘H- 
NHR andk-NHR spectra were recorded on Bruker Hod.WP-2@? SY 1200 MHz.). chemical 
shifts are reported relative to Me,,Si (b0) and coupling constants are given in 
hertz. LOW and high resolution maas spectra were obtained from a VG Micromass 
ZAB-2F epectrophotomatcr. Column and dry column chromat@graphv were performed on 
silica gel 0.2 - 0.5 and 0.005 - 0.2 mm respectlvelv. and TLC and F’LC 011 silica 
gel G. all Merck products. The TLC platem were deveLcFed by spraying with SN- 
sulphuric acid and heating. All molvents uere purified bv standard techniques. 
Anhydrous sodium eulphate was used for drying solutions. 

Isolation of 1. 2. 3. 4. 65 and 6. The fresh sponge (A. aercohoba, 6 kg). 
collected in September 1983 at La Graclosa (Canary IslandsI. was extracted with 
acetone (6 1) at 20-2SQC. After filtration, the solvent uas removed under reduced 
pressure to give an aqueous residue, which was extracted with ethyl acetate (2 x 
11). The combined extracts uere dried and concentrated to yield a dark green 011 
(P9 g). The crude extract was applied to a slllca gel column (75 x 12 cm). eluted 
with a mixture of n-hexane/ethyl acetate of increasing pclarlty and 5U fraction5 
of 11 each were collected. The earlier fractions rfractic.ne nQ 5-101 elutcd with 
h-hexane/ethyl acetate (9O:lO) afforded. on evaporation of the solvent. 
aplysinadlene 1 and 3,S dibromo 4 methcxyphenol 2 in the crude extract This was 
chromatcgraphed on a medium pressure slllca go1 celumn clutrd with a 95:s 
mixture of n-hexane/ethyl acetate and then on a Sephadex LH-ZU cclumn with 
: MeClH : n-hexane 

CHCl 3 
(1:1:2) a5 eluent to give pure aplysinadiene 1_(20 mgi and 3.5 

dlbromc 4 methoxyphenol _2 (15 mg). The middle fractinns fn’? Ic-?~~l elutsd uith a 
mixture cf n-hexane/ethyl acetate (60:40) give a '1 1 IJdS 9stl act uhich was 
chrcmatcgraphed 
sluent 

on a SephadPx LH-20 column using CHCl):Il~hH.n-hexano (1:1:2J as 
to afford aercplysin-2 2 (800 lag). The later fractions (fractions n9 36- 

50) eluted with mixtures of n-hexane/ethyl acetate (21’:~) and ethyl acetate 
affcred a crude extract (9 g) uhich contained the dienone 4. the oxacol ldinc~nr 5s 
and the uranidine 6. These ccmpounds were purified t.y chrnmatqg 
LH-20 using CHCl :HeOH:n-hexane (1:4:1). affc.rding the disncno 
OxatoIidinone 5s (3.9 g) and the uranidine 5 (2nCl mq) 

Aplvsinadicne 1. m.p. : 218 - 220 PC. I R. ICH’Jl ): .“)“tl. _‘“l(g. 
1430, l&20, 1080 and 900 cm- I U.V. 1 &g” = 3 35 nm 15~ L7222 
641’0@ ) . I H-NMR (CHCl3) and UC-NMR are listed In the text. HHII-C 
(Ha). CuH,O, Br, requires: 361.8796 t4.S at m/z 3%. :+‘I. JC2 tM* 
323. 321; _ij. _ 

3.5 Dibromo 4 mcthoxvphenol 2. solid, m.p.: 124-125OC 
scopic data ltlc. glc. IR, *H-NHR, MS) were Identical 
dibrcmo L methoxyphenol. 

Aeroolvsin-2 2 solid n.p.: 
and spectroscopic data (tic, 

lo;;:08 PC. [aID= * 220 (, 
( IR. H-NMR. US) 

reported for aeroplysln-2. 

aphv on Sqphadex 
4 (4.3 gJ. the 

175. 1t~30. 1610. 
and 209 nm (Fz 

f cund : 361.8794 
; 303. 3&S. 347; 

The phvsical and espectro- 
with tllc&o reported for 3.5 

c. 0.4,. MeOH). l’he physical 
ucr* tdentical ufth those 
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Dienont 4. solid m.p.: 193-195PC. The physical and spectroscopic data (tic, plc, 

IR, H_NMR, MS) uere identical uith those reported for the dienone 4. 

JR. R) 5 [3.5 - dibrom - 4 - L(2 - 0x0 - 5 -oxazolidinvlIl mctbom~henvlJ - 2 - 
gxuollpanom 58, solid m p. 220-232 c. f a 10 =-33 Q fc. 1.1. MeOH) : IR 
tC~l,)i3670. 3000. 1760 and 1595 CII . UV (EtOH): 276 nn (r=53&1 and 282 nm c 

54911: H-NHR (CDCl ) 6 : 7.75 (s, 2H): 
fdd. IH. J= 8.5 and39.2 HZ): 4.96 fclddd. 

5.65 fdd. 1H. J= 8.5 and 9.2 Hz): 5.65 
1H. J= 8.5. 7.1. 4.2 and 6.2 Hz): 4.15 

53.55 (d): 54.13 (d): 130.8 cd); 118.2 (s): >l*O.@ (s): l&2.3 (s); 157.e (9) and 
158.~1 ts). HRNS found 433.9094 fH 1 $ 
-_:-I. -136. -133 (tt I: 348, 350. 352 

H Br N 05 
ftl ‘2 &;H$,ijF 

requires 433.9101. MS at m/z : 
31’3. 32’?. ‘22 (tl - C4H603N). 

mais of Co~DoUndO 7 and 8 

) et b n oa e 11. To a solution of 3.5 dibromore- 
sorcvllc acid 10 (Is. 3.2 mmol) in diethyl ether (100 ml1 at OQC. uas added 
excess of NICHZ -in diethyl ether and the mixture was stirred overnight. After 
sddi tion of a few drops of acetic acid, the solvent was removed, the resulting 
extract was dissolved In acetone (100 ml) and K2C03 (662 mg. 4 8 mmol) and ffe SO 

(580 mg. 4.8 mmol) were added. Thqmixture was heated under reflux for two houss.’ 
cooled to room temperature. poured into a 1% aqueous solution of KOH (100 ml), 
extracted with dlethyl ether (3x150 ml). dried and the solvent 
removed to afford If (998 mg. 88X). she:8$: “i:R. (CHCl3 ) : 3020. 3000. m.p. : 
2920, 1720. 1595, 1315 and 1160 ca.*rH-NMR (CDC13) 6: 3.72 (s, 3H); 3.83 fs. 3H). 
3.W fs. 3Hj, 7.42 (8. 1H). fl.S. at m/z 350. 352. 354 fH*). 320. 322. 324 

3.5. Dibroxo 2.4 
i998.4 mr. 

vylacetonitrilc 15. ‘To a stirred solution of II 
2.82 mmol) in diethyl ether (10 ml) at -400C. was added dropwise a IfI 

solution-of DIBAL in toluene (516 mmol) under argon. After 20 min. a 5% aqueous 
solution of Hcl (5 al) uas added to the mixture and then extracted with diethyl 
ether (3 x 5 ml). The ethereal extracts uere ccmbined. washed uith H20, dried 
and concentrated to give 12 (874 ml, 2.68 mmol) uhlch uas dissolved in pyridlnc 
(1 ml) and HsCl (522 mg. 5.3 mmol) was slowly added and the mixture stirred for 
20 min. The mixture uas extracted with diethyl ether (3 x 5 ml). washed with a 5% 
aqueous HCl solution (3 x 5 ml) and H20 (4 x 5 ml). dried an4 concentrated to 
yield 12 (974 mg, 90X). The crude compound 12 (974 mg. 2.6 mmol) uas dissolved in 
@MS@ (2 ml) and KCN (23* ng. 3.6 mmol) was added. The mixture was vigorously 
stirred at room temperature for 15 min, dlluted with HzC) (2 ml), extracted with 
diethvl ether (4 x 10 ml). uashed with H$3 and dried. The solvent was removed to 
afford 13 (763 mg, 81X overall yiell from 11): ‘. 118-12OPC.. 
3000. 2970. 2235, 1708 and 1470 cd’: H-NMR (CDCIjy.Fi’3 72 (S 

I.R. fCHC131: 
2”). 3.89 (IS. 2H). 

3 91 (6. 3~). 7.57 (6. 1~): t4.s. at m/z 227, 339. 341 ItI+). 2;7. 279, 281. 

3.5 Dibromo 4 hydroxv 2f3H1 benzofuranona 16. A mixture of 10 ml a 35% HCl and 
763 mg (2 .28 mmol) of f+ uas heated under reflux for 2 hr After cooling. the 
mixture was extracted with diethyl ether (3 x 10 ml). dr ieded and the solvent 
evaporated to yield 15 (725 mg, 90%). m.p. : 179-180 oc; I .R. (THFJ 3200. 2600. 
1730. 1590 and 1470 cm-‘; rH-NHR fCDCls)6: 3.63 (5. “HI. 3.83 fs. 3H). 3.88 (s. 
Z’H), 7 42 fs. 1H). 10.5 (bs. 1H): M.S. at m/z 351. ‘54. 755 (Ha): 217. 339, 341. 

A solution of i_S (725 mg. 2.05 mmol) and 6.1’5 ml of a IM solution of F R 
in CH2Cllat 00 C. was stirred for 60 hr, diluted with Hz0 (6 ml). extracted uith 
diethvl ether (3 x 10 ml). drled and conccntratc.d. F’urificat1r.n of the crude corn- 
pound by crystallization in n-hcxane afforded pure 16 (536 mg. 85X) m p . 145- 
147 oc.: I R. fCHC13): 3500. 3000. 1820. 1730. 

3.95 (s, 
1615 and 1040 cm-4 ‘H-NMR iCDClj 1 6 

180. 282. 
2H). 7.52 (s. lH), 8.79 (s. 1H). M.S. at ml: 306. 308. 310 (M+). 278. 

Gomoounds 7 and 8. A solution of 16 (536 mg. 1.74 mmol) in THF (5 ml) and 487 mg 
(6.96 mmol) of E-crotonaldehyde under argon was cooled to -70 OC. and HNa (87 mg. 
3.65 mmol) was added. 
acid were then added. 

The mixture was stirred fcr 2 hr and fcu drops of arat lc 
and the solution extracted uitll diothvl ether. The ethereal 

extract was washed with H20, 
and @. Pure z 

drfod and concentrated to give a IO:~) mixture of 7 
(288 mg) and Q (72 mg) uere obtained bv prt?fdratiVe tic, using nI 

hexane/ethyl acetate f85:15) as eluent. 
) : 3500, 3000. 1780. 1630, 1600. 1420. 

Colllpoupj 2 m.p 209-210 PC.; I.R. (CHCl 

(dd. 
1115 and 965 cm-]: IH-IJEIR (CDCl,) 6 : 2.03 

3H. J= 7.02 and 16 Hz.). 6.43 fdq. 1H. J =lr. ;: and 7.02 Hz ) 
11.6 Hz.), 7.49 (Is. 1H). 

7.1 (d. 1H. J= 

358. 360. 362 tM+,. 
7.57 (ddq, 1H. J* 14.2. 1l.b and 1.6 HA.): M.S. at m/z 

363. 345. 347. 
3495, 3050. 1775, 1705. 

Come9u99 e. m.F.: 19P QC.: 1.R. (CHCIJ): 

2.08 (dd. 3H. 
1630. 1600, 1420, 

J= 6.7 and 1.51 Hz.). 
1115 and 965 cm-l: IH-NHR (CDC13) 6 : 

(dd9, 
6.56 (dq. 1H. J= 13.67 and 6.7 Hz.), 6.8 

1H. J= 13.67. 10.1 and 1.51 Hz.). 7.28 (d. 1H. J= 10.1 HZ.). 7.69 (s. 1~); 

M.S. at m/z 358. 360. 362 (MI). 343. 3h5. 347. 
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3.5 w 4 v f~_ TO l Bolution of 3.5 dibromo 4 nethoxytoluene lZ 
(1 g. 3.57 srolf in &cetic &cid f4 11) &t 0 QC. were cautiously &dded 0.8 81 of 
mulphuric acid and then a solution of CYOJ (1 1. 10 mnol) in 5 *1 of acetic 

&nhydride. The rixture mm stirred Bt OP C. for 1 hr. poured into ice utter, 
filtered and urrhed uith cold uater. The ramidut ~8s dimmolved in HeOH 8nd 500 l g 
of K $03 ucrc added 8nd the nixtut mtirred. After 2 hr the b8Bic l oIUtion WaB 

ncutrrllzcd by addittion of l 5X 8oln. of HCI &nd the compound ~88 prccipit&ted. 
Purffic&tion of the crude coapound by cryBt&Ilixation in n-hex8ne fditthyl ether 
8fforded 834 ng (80%) of A@: r-p. 92 PC., 1-R. (CHCl3): 3010, 1690, 1560 crF';'H- 
NMR (CDCla f 6 : 3.96 (8, 1H). 8.03 (8, IHI. 9.86 (8. 1Hf; N.S. 8t n/z 292, 294. 
296 (M+). A mixture of 8ldehyde 18 (634 a~. 2.85 mmol) H2SOs (0.05 nl) 8nd N- 
chloropcrbenmoic l cid (538 m(r, 3.1 rrol) in 15 ml of CH2CIzU8B stirred for 2 hr, 
diluted with Hz0 (S 81). stirred st rt for 6 hr, extr8cted with diethyl ether (3 
x 10 ml), w&shed with H$ (3 x 10 81). dried snd concentrated. The crude compound 
W88 purified by cry8t8Ilir8tion in n-hrx8ne to live 485 mg (60%) of &p. r.P.: 
124-126 PC; I.R. (CHCl3): 3590, 3020, 2975, 1590. 1670 cm-.$ lH-NHR (CDC13) 6 : 
3.82 ((I, 3H), 5.50 (bm, tH), 7.01 (8, 2H). H.S. at m/z 280.‘282, 284 IH+), 265, 
267, 269. 
24 Dibrono 3.6 - 21. Compound 19 was converted Into Zt 
under the 8ame conditionm employed to tr8nmforr kg into 11. To 8 sumpwvsion of &2 
(453 mg, 1.53 IlmOl) In 35% HCI 110 rl) he&ted under rcflux. U8S added 
paraformldchydt (68 ngf. He8ting &nd stirrinG were continued until the tic 
indicated that the substance h8d been consumed (4 hr). The nixturc WIB diluted 
wtth H20 (3 x 25 ml) dried and concentrated to afford 21 (447 mg. 

)H-NMR (CDC13) 8 : 
8SX) l .p.: 66 

PC.; 3.04 (8, 3H), 3.87 (II. 3H). 4.78 (B. W), 7.0s (8. 1H); 
H.S. at B/Z 342, 344. 346 (M+), 327. 329. 331. 

2.4 R~ 22. 
mnol) 

A mixture of 2i (447 rg. 1.3 
8nd KCN (93 mg, 1.4 8rol) in DnSO (2 ml) ~8s stirred at roo8 te8pereturc 

for 3 hr. diluted with Hz0 (5 nl), eXtr8Cted with dlcthyl ether (3 x 10 81). 
u8shcd with H# (3 x 15 ml). dried and concentrated to give 22 -2197 ml, 90%) 
m.p.: 116-116 PC.; 
6 

I.R. (CHC13): 2970. 2860. 2235, 1706. 1470 cm ; H-NHR (CDC13) 
: 3.63 (6. 3H), 3.85 (6, 2H). 3.87 (8. 3H), 7.07 (8, 1H); H.S. &t m/z 337. 339. 

361 f&i+). 

Aplysinadiene i and traces of its isonor p uert obtained from 
3,6 di8ethoxyphenyl acctonitrilc 22 (46% over811 yield) 

8;8e conditions employed to transform ;L4 into the mixture of z 8nd 8. 
under the 
During thim 

synthesis the follouin# conpounds wer8-obt8incd: 

2.4 I.R THF)* 
320@, 

13 r.p.: 182-184 PC. 
2600, 1730. 1685, 1590, 1470. 1435, 1315. 1235, 1160 8nd 855 ~8 -i(k-NM, , 

(C@Cl3) 6 : 3.82 (B, 2H). 3.84 (s. 3H). 3.80 (8. 3H1, 7.07 (8, IH). 10.8 tbs. 
1H) : M.S. at a/z 352. 354. 356 (H+l. 337, 339. 3.~1. 

4.6 a 5 hyQFoxy 2 (3H) 150-152 PC.: I.R. (CHC13 1 : 
3500, 3000, 1800, 1720. 

p 29 m.p. 
1615. 1440 cm-; 

1X). 
H-NMR 1CDC13) 8: 3.81 (8, 2H). 7.34 18, 

8.5 (bm, 1H). M.S. at m/z 306. 308, 310 (M+). 278, 280. 282. 
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