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Abrtract* Dwactut finctwnahsatwn of resomnol and benzofuran rungs was achxeoed by actruatton wrth a 
coot&mated truurbonykchromuun~0) umt and monal or remote Mhlntwn dwected by mcthoxy or t- 
butyl~rphenyls~lyloxy groups respectnxly The pmcess uus applied ather before fto the gemnylbenwfuran (16) fir 
mulberrofuran B WI or after Ifor monuxn C (2)1 pallodum catalysed wuphng of Uu 2stannylated benzofumn and 
the 5-wdmated resomnol nw&es In adkhon momcm I(4) rms synth*nsui by a Shlle wuplrng of the stannylated 
benzofiran (6) unth the phloroglucuwl trcflate (14) Appltcafron to the syntheses of albafiran A (3) gaue, 
unexpectedly, the 3-geranylbenqkmn (11) 

We have recently described a new approach (Scheme 1) to the synthesis of the 

resoranylbenzofuran nucleus of the phytoalexms of mulberry (Morus alba Lmn 1’ and in partxcular 

to the parent phytoalexin moracin M (1) This route used palladium catalysed (30~s coupling of a 5- 

lodoresorcinol derivative with a 2+imethylstannyl- or 2-bromozincbenzofuran to form the key 

benzofuran-resorcmol bond. The 5-iodinahon of the resoranol rmg was effected via a chrormum 

medlated meta lithiation process? 

1,MoracinM.R=R’=R2=R3=R4=H 

2, Moracin c R = R’ = R2 = H, R3 = prenyl, R’ = Me 

3,AlbafuranA:R=R’=R3=ti=H,R2=geranyl 

4,MoracinI:R=R1=R3=H,R2=prenyl,R4=Me 

5, Mulberrofuran B: R = Me, R’ = geranyl, R2 = R3 = R’ = H 
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scheme 1 

It was a key facet of the strategy that the couplmg process would be effective in the presence 

of a tricarbonylchromium unit on the resorcinol ring and thrs would allow further chromium 

mediated functionahsation of that ring after as well as before the coupling process. Thus paper 

reports the realisation of that strategy in the synthesis of three terpene substituted 

resorcinylbenzofurans, moracin C (2)3, moracin I (4Y and mulberrofuran B (SF 

Moracin C (2) was synthes~sed by manipulation of the resorcinol rmg post couplmg (Scheme 

2) The site of directed lithiation6 of the coupled complex (8) was fast checked by quenching the 

anion with chlorotimethylsilane. The product (9, E = Siies) (80%) was readrly rdenhfied as the 4- 

substrtuted compound from the nmr spectrum (see Experimental) Repeat of the process wrth a 

copper bromide dimethyl sulphide complex/prenyl bromide (3-methylbut-2-enyl bronude) quench 

gave the 4-prenyl(3-methylbut-29nyl) analogue (9, E = CH2CH=CMe2) in 60% yreld 

Scheme 2 

OMe 

*2/azc12 
* 

85% t-BuPh&O 

10 

Sequential decomplexation (I,/ C H&/r t.) to give (10 1, monodemethylatron (1 equiv 

Ph2PLi/THP/reflux) and desilylation (TBAP/THP/r t) gave moracin C (2) in 42% overall yield. 

Although the complexed resorcinol ring in (9) is relatively congested, rt was expected that 

further htluation of (9, E = SrMe3) would occur m the resorcinol ring’ and lead to the synthesis of 

albafuran A (3)s. In the event (Scheme 3) hthiatron, transmetahahon with copper bronude dimethyl 
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sulphlde complex and reachon with geranyl bromide gave a product m 67% yield, wh&t did not 

contain the expected geranylresoranol unit Instead, the nmr spectrum showed that the resorcmol 

rmg still had two protons and that the 3-proton of the benzofuran ring was mlssmg The product 1s 

therefore formulated as the 3-geranylbenzofuran (11). This requires that a normally unactlvated 

proton, H-3 of benzofurang, 1s removed m preference to the ostensibly more aadlc protons on the 

complexed resoranol rmg The deprotonatlon 1s presumably the result of (I) remote lablhsahon by 

the trlcarbonylchromlum umt, a process we have observed previously m the activation of H-2 m l- 

methylmdole~carbonylchromlum(O)*~ and (11) the blockmg of the vacant sites on the complexed 

ring by the 4Me, group forcmg the MeO-groups into a conformation overlymg the aryl hydrogens 

Scheme 3 

9, E = SiMe, 
t -3 

The approach to tis functional array was therefore switched to pre-couplmg manlpulatlon of 

the resoranol ring and the target was switched to the slmllar prenyl substituted moracm I (3) 

Approprrate chromium medlated functionalisahon 0~11 a sequence of directed hthlatlons of 3-tri- 

lsopropylsllyloxyarusoletncarbonylchromium(0) gave unexpected results and was ultimately 

abortive for moraan synthesis These studies have been reported elsewhere” 

In consequence, we adopted a strategy based upon Stllle coupling12 for the formation of the 

key aryl - aryl bond (Scheme 4) Thus phloroglucmol dlmethyl (t-butyldlmethylsllyl) ether (12) 

was hthlated, trans-metallated with copper bromide dlmethyl sulphlde complex and the cuprate 

coupled w&t prenyl bromide to grve the 2-prenylated denvahve (13) (76%) Monodemethylatlon 

was best carried out with lithium dlphenylphosphlde 13 (50%) and conventional tnflatlon*4 
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(Tf*O/py, 96%) produced the required partner (lo) for the Stille coupling. Coupling of (14) with 2- 

stannylated benzofurans proved to be very effective for both benzofuran itself (91%) and the 6- 

oxygenated analogue (6) (84%). DeproWtion (TBAF, %%I completed the SyMhesiS of mOmin I (4). 

scheme 4 

12 76% 

OSiMedBu 

As a final exemplification of chromium mediated functionalisation, we chose to control 

substitution of the benzofuran system in the synthesis of mulberrofuran B (5) (Scheme 5). 

Scheme 5 

15 

0SiiPr3 
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Since lithiation of 6methoxybenzofuran gave a 1:l mixture of 2- and 7-substitution, the ring 

was complexed with a tricarbonylchromium unit f20%, unoptimised). Lithiation of this product 05) 

(BuLi/THF/-78T, 2h) and mom&lane quench gave exchtsively the 7-srlylated product (16, R = 

4Me3) (67%) The lithiation was repeated with a copper bromide dimethyl sulphide 

complex/geranyl bromide quench and oxidative work up to give the 7geranylbenzofuran (16, R = 

geranyl, decomplexed) (60%). Lithiation, now exclusively at C-2, stannylation [to give (17)l and 

cross coupling as before gave the protected mulberrofuran (17). Desilylauon (TBAF/THF/r t 1 

completed the synthesis of mulberrofuran B (5) in 40% overall yield from (16, R = geranyl, 

decomplexed). 

We thank ICI Agrochenucals and the SERC for the award of a CASE Studentship (to ISM) and 

Johnson Matthey plc for the loan of palladium chloride. 

EXPERIMENTAL 

General procedures: chromium complexation 15, luhiation/electrophilic quenchI and 

palladium catalysed cross coupli@ and their associated work up techniques were as previously 

described Compounds and methods not fully reported previously are given below 

2-[~63~-D~~~~4~~~~~lylp~ylpheny 

benzojiwn (9, E = SrMe8) - A solution of 2-[~~3,5-dimethoxyphenyltrrcarbonylchrommm~O)l-6- 

(t-butyldiphenylsrlyloxy)benzofuran (8)’ (0.644g, lmmol) m ‘II-IF (35ml) at -78°C was treated with 

butyl hthmm m hexane (0.61x$ lmmol) during lh. Chlorotrimethylsilane (05ml) was added and the 

reactron stirred for a further hour before being allowed to warm to room temperature Standard 

work up and flash chromatography gave the srlylated complex (9, E = SiMe$ (573mg, 80%), m.p 

l&Q-5T, v_ (CHCl,) 1960,1887 cm-‘; s, (CDC&) 0 35 (9H, s), 1 10 (9H, s), 3 75 (6H, s), 5 20 (2I-L s), 

6 76 (lh, dd, 12.3, 8 5Hz), 6 86 (lH, br.s, ), 6 89 (lH, br d, J 2 3I-I2), 7.26 (lH, d, I 8 5I-I& 7 3-7 8 

(lOH, m), m/z 716 CM+), 632 (100%) Found: C, 63 45; H, 5 63, C&14&rO~~~ requires C, 63 67, H, 

5 62%. 

2-[~~~~-D~metho~4(3-ntethylbut-2-enyl~yl~~~r~yfch~m~um~O~l-6-~t-~~~~p~yl- 

sdyloxy)benzofuran (9, E = CI-I&H=CMe$ - A solution of 2-[$-3,5-dimethoxyphenyluicarbonyl- 

chromium(0)J~(t-bu~l~phenylsilyloxy)bl (8) (0.322g, 0.5mmol) m THF (2Oml) at -78’C 

was treated with butyl lithium in hexane (0.3ml, O.Smmol) during lh. Copper bromide dimethyl 

sulphlde complex (0 103g, 0.5mmol) was added at -20°C durmg lh followed by 3-methylbut-2-enyl 

brormde (0 lml) and the reaction stured for a further 2h. at -20°C and allowed to warm to room 

temperature overnight. Standard work up followed by flash chromatography gave the prenylated 

complex (9, E = CH&H=CMe,) (214mg, 60%), m p 166?C, v,,, KHCI,) 1959, 1886 cm-l, 8, 

(CDCl3) 1.12 (9H, s), 1.70 (3H, s), 1.75 (3H, s), 3.25 @II, d, ] ~Hz), 3.91 (6H, s), 5.15 OH, t, I 8Hd 

5 29 (2H, s), 6 78 (lH, dd, J 2.2, 8 4Hz), 6.86 UH, br.s), 6.90 (IH, br d, I 2 Wz), 7 28 (II-I, d, I 

8 4I-I2), 7 35-7 76 (lOH, m); m/z 7I2 fM+), 628,576 (100%). Found C, 67 43; H, 5 76, C4&I&@Si 
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requires C, 67.40; H, 5.66%. 
2-~3~imethowv_eC3-~~l~t-2-enyl~~yl~~~ty~ip~ylsily&~~~~~ran (10 1. - A 

solution of 2-[~~~~~~yl~~2~yl)p~yl~~~y~~um(O)l~(t-29nyl)pheny 

diphenyIsiIyloxy)benzofuran (9, B = CI-$CH=CMe$ (O.l9Og, 0,27mmol) in dichIoromethane was 

shaken with an excess of iodine for a few minutes. The excess iodine was removed with aqueous 

sodium hydrogen suiphite and the organic iayer separated, dried @Ia&) and evaporated under 

reduced pressure. The residual oil crystal&d upon addition of petroleum ether to give the 

resorcrny1 henzefiran (101, (0.X@, 85%), m.p 135-X; vmax (CHCI$ 3071, 1622, 15% an-l; 8, 

(CHC13) 1.10 (SI-I, s), 1.64 (3H, s), 1.75 (3H, sM.33 (2H, d, ~7.7Hz), 3.86 (6H, s), 5.15 (lH, t, I 7 7Hz), 

6 74 (U-I, dd, J 225,85Hz), 6.83 (U-I, d, J lI-Iz), 6 90 (3H, br.s), 7.24 (lH, d, J 8 5Hz), 7 3-7.8 (lOH, 

m); m/z 576 (M+). Found: C, 76.92; H, 7.08; C&I&Si requires C, 77.05; H, 6.99%. 

Moracin C (2). - Butyl lithium (1 mmol) was added to a solution of diphenylphosphme 

(O.l86g, O.l7mI, lnunol) in THF (3mI) at 0°C during lh. The compound (10) (O.lg, 0.17mmol) was 

added to the resulting red solution and the mixture refluxed for 16 h. The reaction was quenched 

with 25M sodium hydroxide solution and the mixture washed with ether, adjusted to pH 4 with 

2M hydrochloric add and extracted with ethyl acetate. The organic extract was dried (Na$O,), 

evaporated under reduced pressure and the residue dissolved in ‘II-IF. TIus solution was treated 

wrth TBAF (lmI, 1M solution in ‘II-IF) at room temperature! for 16h then the reaction was quenched 

with aqueous acetrc add. The mixture was extracted with ethyl acetate and the extract dried 

(Na2S04) and evaporated under reduced pressure to give mcraczn C (2) (27mg, 50%), m p 197-9T 

(lit? m p 199T); v_ (Nu)cJ) 3235,2927,2727,1621,1602,1580,1550,1514,1502,1301,1288,1226, 

1201,1162,1145,1117 cm-l; S, (d6-acetone, 5OOMHz) 163 (3H,s), 1.76 (3H, s), 3.37 (W, d, I 7’Hz), 

5 30 (lH, t, J ~Hz), 6 78 (lH, dd, I 2.0,8 5Hz), 7 73 (lH, d, 18 5Hz), 8 3 (W, s), 8.5 (lH, s); m/r 310 

&I+, loo%), 295,255. 

Attempted synthesis of albafiran A (3): 2-Q,5dimethoxyphenyl~-3-~eranyl-6-hydroxybenzofuran 

(11) - Butyl Iithium (035mI, 1 leq) was added to a solution of 2-[~6-3,5-dimethoxy-4-trunethyl- 

sllylphenyltricarbonylchromium(O)l-6-(t-butyldiphenyIsiiyloxy)benzofuran (9, E = SiMe3) (0.385g 

0.5mmol) in THF (20mI) at -78T and the mixture stirred for lh. Copper bromide dimethyl sulplude 

complex (0.103g, 0 5mmol) was added and the reaction stirred for a further 2h at -2OoC before being 

allowed to warm to room temperature overnight. Standard work up gave an oil which was taken 

UP in n-m (5d) and further treated with TBAF (lml, lmmol) overnight at room tenqxxature. the 

solvent was evaporated, the residue extracted with dichIoromethane and the extract left in contact 

with air until decomplexation was complete (t.Lc.). The solution was filtered through a Cehte pad, 

the solvent evaporated and the residue purtfied by p.1.c to give the geranylbenzofuran (111, (l%mg, 

67%), as a gum, vmax (CHCQ 3029,3008,2937,2844,1601,1491 1459,1423,1376,1304,1265,1229, 

1212,1201 cm-l, S, (CDC13) 154 (3H,s), 1.63 (3H, s), 17l (2H, m), 1.8 (3I-L s), 2.0 (2I-L m), 3.57 (2I-I, 

d, J 7.7Hz), 5.06 (lH, br t, J ~HZ), 5 W (lH, br.t, J 7 7Hz), 6.46 (U-I, t, I 225I-b$6 77 (lH, dd, I 

2 0,~ OHZ), 6.88 @-I, d, J 2 25Hz), 6.97 (lH, d, J 2 OHZ), 7.35 (lH, d, I B.OHz); m/r 406 @I+) found. 
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M+ 486.2153; C&-I&4 requims 406.2144. 

z-t-Butyldtmethylsrl~3~~i~~~4~3-~y~~f-2~yf)~~e (13 ). - Butyl hthium 

(2.5ml, 4mmol) was added to a solution of l~~o~-~t-bu~l~rn~y~~ylo~~e (12)” 

(1 ong, 4mmol) in THF @ml) and ether (2ml) at 0°C and the mixture stirred at room temperature 

for 3h. The reaction was cooled to 0°C and treated with copper bromide dimethyl sulphtde complex 

(0 824g, 4mmol) After lh. at K, 3-methylbut-2-enyl bromtde (0.5mL 4mmol) was added and the 

mrxture stured for a further 2h at 0°C and allowed to warm to room temperature overnight 

Standard work up and flash chromatography gave the prenyfafed phlorogluclnol ether (13), (102g, 

76%), m.p. 64-6OC; v_ (CHCQ 2926,2855,1587,1492 cm-‘; s, (CDCl$ 0.20 (6H, s), 0 98 (ST-I, s), 

1.65 (3H, s), 1.75 (3H, s), 3.25 (2H br.d, J 6.8Hz), 3 74 (6H, s), 5.15 (lH, br.t, J 6 8Hz), 6 05 (W, s), 

m/z 336 @A+), 321, (lOO%), 279, 268. Found: C, 67.83; H, 9.63; C,&,O,Si requues C, 67 81; H, 

9 58%. 

I-t-Butyldtmethylsifylowy-3Srydroxy-5meth. - Butyl hthlum 

(1.25ml, 2mmol) was added to a solution of diphenylphosphine (0 36ml, 2mmol) in THF (10ml) at 

0°C and the soluuon allowed to warm to room temperature during lh I-t-Butyldtmethylsrlyloxy- 

3,5-dimethoxy-4-(3-methylbut-2-enyl)benzene (13) (0.672g 2mmol) m THF was added and the 

reactron refluxed overnight. Standard work up and flash chromatography gave the tttle phenol, 

(32Omg 50%), m p. 53-4oC; v_ (CHCl~) 3408,3007,2959,2859,1618,1588,14991465,1452 cm-l, s, 

(CDCl,) 0 20 (6H, s), 0.98 (9H, s), 173 (3H, br s), 179 (3H, br.s), 3 32 (W, br.d, I 7 U-W, 3 75 (3H, s), 

5 22 (lH, br t, j 7 lHz), 6.00 (2H, s); m/z 322 @I+, lOO%), 307,265,254 Found C, 67 18; H, 9 39, 

C IsH300$r requires C, 67 03; H, 9 38% 

I-t-ButyldrmethylsrZyloxy-3-methoxy-P-~3-m~hyl~t-2-~yl~-5-~~~~t~~iph~yfo~- 

benzene (14). - The phenol (0 281g, 0 87mmol) in pyridine (3ml) was treated at O°C with 

trtfluoromethanesulphonic anhydride (0.16m1, 0 96mmol) and the mixture stirred at room 

temperature for 16 h. Saturated aqueous sodium brcarbonate was added and the rmxture extracted 

wrth ether. The organic extract was dried (Na2S04), evaporated and the residue chromatographed 

to give the phenyl hrflute (14), (38Omg, 96%) as an oil, v,, (film) 2959,2933,2861,1620,1597,1495, 

1420 cm-l; S, (CDCL$ 0 21 (6H, s), 0 97 (9H, s), 167 (3H, br.s), 1.73 (3H, br.s), 3 30 W-T, d, J 7 X-Ix), 

3 80 (3H,s), 5.09 (lH, br.t, ] 7 lHz), 6 35 (lH, d, J 2 2Hz), 6 37 (lH, d, J 2.2Hz); m/z 454 &I+, 

lOO%), 439,397,383. Found C, 50.40; H, 6.46; Cl$-i&O$Si mquires C, 50.20; H, 6.43% 

2-f3-t-ButyfdrmethylsiZy~~-5-methoxy-2-~3-m~hyZ~t-2-~yl~ph~yll~~ran. - The phenyl 

triflate (14) (O.l09g, 0 24ml), lithium chloride (O.O3g, O.72mmol), and tetrakistriphenylphosphm~ 

palladium(O) (llmg, 4mol%) in dioxan (3ml) were treated with a solution of 2- 

trimethylstannylbenzofuran (73mg, 036mmol) in dioxan and the nuxture refluxed overnight 

Saturated aqueous sodium bicarbonate was added and the mixture extracted with ether The 

ethereal extract was dried (Na2SC4) and evaporated and the residue purified by flash 

chromatography to give the t~fle resorcinylbenzofuran (92mg 91%), as a gum, v_ (CHCl3) 3056, 

2957,2932,1603,1577,1456,1408 cm-l; S, (CDCQ 0 15 (6H, s), 0 93 (9H, s), 1.60 (6H, br.s), 3.42 (2H, 

br d, ] 7.1Hz), 3 75 (3H, s), 5 12 (lH, br t, ] 7.1Hz), 6 38 (lH, d, ] 22Hz), 6 74 (lH, d, J 0 9Hz), 6 75 
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(lH, d, J 2.2Hz), 7.15-7.27 (w, m), 7.41-7.53 (2H, m); m/z 422 @A+, 100%) 407,379,365. Found: M+ 

422.2203; c,H&si requires 422.2277. 

2-~3-t-Butyldi~~ly~~~-2~3-~l~~-2~l~~yll~t-~~~i~yl~lylo~- 

benz#uran. - A solution of 6-t-butyldiphenylsUyloxybenzofuran’ (0.58~ 1.56mmol) in ether (2ml) 

at -lO°C was treated with butyl lithium (0.95ml, 1.6mmol). After 2h. at -WC trlmethyltln chloride 

(0.32g, 1.6mmol) in ether was added and the reaction stirred at room temperature for a further lh. 

This solution was then added to a mixture of the aryl trlflate (14) (0.354g, 0.78mmol), lithium 

chloride (O.O66g, 1.56mmol) and te&aklstriphenylphosp~um(O) (3Omg, 4mol%). The ether 

was evaporated with a stream of nitrogen and dioxan (1Oml) added and the solution refluxed 

overnight. Standard work up and flash chromatography gave the title resorcinylhzqkan, (0.89Og 

84961, m.p. 109-WC; v_ (Nujol) 2955,2926, 2855,1622,1607, 1580, 1488,1%2,1428 cm-‘; 6, 

(CDClG 0.20 (6H, s), 0.98 (9H, s), 1.12 (9H, s), 1.60 (3H, s), 1.68 (3H, s), 3.43 (2H, br.d, J 5.4Hz), 3.78 

(3H, s), 5.14 (lH, br.t, J 5.4Hz), 6.39 (lH, d, J 24Hz), 6.66 (lH, d, I O.BI-Iz), 6.73 (lH, d, I 2.4I-W, 

6.74 (lH, dd, J 2.1,8.3Hz), 6.90 (lH, br.d, J 2.1I-W 7.26 (lH, d, J 8.3Hz), 7.35-7.45 (6H, m), 7.73- 

7.77 (4H, m); m/z 676 &P, lOO%), 661,619,563. Found: C, 74.60; H, 7.87; C&&Sii, requires C, 

74.51; H, 7.74%. 

Morucin z (4). - 2-[3-t-Butyldimethylsilyloxy-5methoxy-2~~me~ylbut-2~yl)phenyll~~- 

butyldiphenylsilyloxybenzofuran (0.39g, OS8mmol) in THF (lOmU, was treated with TBAF (1.5ml, 

l$mmol) and the solution left at room temperature overnight. Saturated aqueous ammonium 

chloride was added and the mixture extracted with ethyl acetate. The extract was dried @IaF4) 

and evaporated and the residue triturated with toluene to give crystalline morucin I (4), (lBOmg, 

%%), m.p. 139-WC; v,, (Nujol) 3304,2925,2854,1620,1590,1487,1%2,1378,1283,1206,1181, 

1154,1117,1041,984 an-l; S, (d6-acetone, 5OOMHz), 1.64 (3H, s),1.68 (3H, s), 3.47 (2H, d, J 6.5Hz), 

3.84 (3H, s), 5.14 (lH, br.t, j6.5Hz), 6.54 (lH, d, J 2.2I-W, 6.80 (lH, s), 6.81 (II-I, d, I2.2HiA 6.83 

(lH, dd, J 2.0, &OHz), 6.98 (lH, br.d, 1 ZOHz), 7.44 OH, d, I 8.OI-W; m/z 324 CM+), 309, 281, 202, 

92 91(100%). 

1166_MethoxybcnzoFtrantricarbonylchromiu (16). - 6-Methoxybenzofuranls (1.48g, 

O.Olmol) was refluxed with hexacarbonylchromium (ZZOg, O.Olmol) in THF-dibutyl ether 1O:l 

(50ml) in a Stihmeier apparatus for 16h. The resulting solution was evaporated and the residue 

purified by flash chromatography to give yellow crystals of the benz@ran complex (16) (570mg, 

20%), m.p. 143-5OC; vmox (CHCld 1%7,1891 cm-l; s, CDCS) 3.75 (3H, s), 4.95 (lH, ad, J 2, 7I-W 

6.04 (lH, br.d, j 2Hz), 6.23 (lH, d, J 7Hz), 6.55 (U-I, br.d, J 3IW, 7.45 W-I, d, I 3I-W; m/z 284 

(M+), 228,200 (100%). Found C, 50.98; I-I, 268; C,,H&r05 requires C, 50.n; H, 2.84%. 

q6d-Methoxy-7-h.imethylsilyIbenz4urantri (16, R = SiMe3 ). - $-6- 

Methoxyben&urantricarbonylchromium(O) (15) (O.l42g, O.Smmol) in THF (20ml) at -78“C was 

treated with butyl lithhun (0.3ml, 0.5 mmol). After lh., trimethylsilyl chloride (0.3 ml) was added, 

the mixture stirred for a further 3Omi~. and then allowed to warm to room temperature. Standard 

work up and flash chromatography gave the sirylatad benqiuan (16, R = SiMe3) (12Omg, 67461, m.p. 
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128-9T, v_ (CHCL$1%2,1888 cm-‘; s, (CDCL$ 0.5 (9H, s), 3 67 (3H, s), 4.75 WI, d, I 7Hz), 6.30 

(IH, d, J 7Hz), 6.45 (lH, d, J 3Hz), 7.40 (lH, d, I 3Hz); m/z 356 (M+), 300, 272 (100%). Found. C, 

50 58, H, 4.59; C15H16CrO$i requires C, 50% H, 453% 

7-Geranyl-6-methoxybenzofuran (16, R = geranyl, decomplexed). - $6~Methoxybenzofuran- 

tncarbonylchromium(0) (15) (0 426g, 1.5mmol) in THF (5Oml) at -78oC was treated wtth butyl 

lithium (0.9ml, 1.5rni) during lh. Copper bromide dimethyl sulphide complex (0 309g, 15mn~G 

was added and the mixture aRowed to warm to -2O’C, maintained at this temperature for a further 

2h and stirred at room temperature overnight Standard work up gave an oil which was diluted 

with Qchloromethane and allowed to contact with air during 16h. The resulting mixture was 

filtered through a srlica pad, evaporated and the residue purified by flash chromatography to give 

7-gerenyi-6-metI~~y~ethoxybenz0ficran (16, R = geranyl, decomplexed) (256mg, 60%) as a colourless orI, vmax 

(film) 3147,3113,2911,2728,1625,1601,1541,1490,1462,1422 an-‘; S, 03Cl~) 152 (3H, s), 160 

(3H, s), 167-l 70 (4H, m), 180 (3H, s), 3.60 (2H, d, J 6 SHz), 3 88 (3H, s), 5 07 (1H, br t, I 5 4H& 

5 34 (lH, br t, J 6 SHz), 6 68 (lH, d, I 2 SHz), 6 88 (lH, d, ]9Hz), 7 35 (U-f, d, J 9Hz), 7 52 (1H, d, I 

2.5Hz), m/z 284 (M+), 215,201,161(100%) Found C, 80.21; Ii, 8.66; C,&40, requires C, 80 24; H, 

8 51% 

Mufberrofuran B (5) -7(;eranyl-6-methoxybenzofuran (16, R = geranyl, decomplexed) 

(0 14Og, 0 Smmol) in ether (2 ml) was lithiated as above and treated with a solution of 

chlorotnmethylstannane (0 lg, 0.5 mmol) in ether at room temperature under an atmosphere of 

mtrogen during 1 h The resulting solution was transferred, by mtrogen pressurepra a cannula to a 

solution of 1,3-bis(tri-isopropylsrlyloxy)-5-iodobenzene (7 ) (1 28g, 3 8 eq) and palladrum 

tetrakrstriphenylphosphine (4 mol%) m THF (20 ml) and the reaction retluxed for 16 h Standard 

work-up and purification by column chromatography gave 1,3-brstri-isopropylsilyloxy-S-(7- 

geranyl-6-methoxy-2benzofuranyWJenzene (18) whrch was treated In THF (10 ml) with 

tetrabutylammomum fluoride (0 8 ml, 1M in THF, 0 8 mmol) dunng 16 h The solvent was 

evaporated, the residue diluted with aqueous acetic acid, and the mixture extracted with ethyl 

acetate The organic phase was dned (MgSO4) and purified by column chromatography to grve 

mulberrofuran B (5) (79mg, 40%), m.p 5%X (liC m p 68-7OoC); vmex (CHCS) 3295,3007,2928, 

2956,1621,1579,1494,1465,1446,1421,1366,1306,1271,1235,1220, 1212,1199,1159,l093,1039, 

1002 cm-l; S, (d6-acetone, 5OOMHz) 1.48 (3H, s), 1.54 (3H, s), 1.88 (3H, s), 1.9-2.0 W-I, m), 3 63 @-I, 

d, J 7 SHz), 3.89 (3H, s), 5 03 (lH, br t, J 7.OHz), 5.38 (lH, br.t, J 7.5Hz), 6 37 (lH, t, I 2 OH& 6.90 

(Z-I, d, J 2.OHz), 6.96 (IH, d, J 8 OHz), 7 05 (lH, s), 7 37 (lH, d, J B.OHz); m/z 392 (M+, lOO%), 323, 

269 
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