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Summary Bastadln-6 trimethyl ether, a 28-membered ring lactam, was syqthcslzed by means 

of phenollc oxldatlon of dlbromobastadln-2 trlmethyl ether with thallium (III) nltrate (TTNI 

leading to the formation of the corresponding macrocycllc blphenyl ether as a key step From 

bastadln-2 trlmethvl ether, a 26-membered ring compound was also synthesized 

In connection with the novel metabolltes derived from bromlnated tyroslne, we have 

synthesized bastadlns-1. -2 and -3 
1 

The first two metabolltes are acyclic blphenyl ethers 

having two amide bonds From view points of blologlcal and physlologlcal actlvltles, partlcular- 

ly, bastadlns-5 and -6, macrocycllc metabolltes produced by Ianthella e, are quite lnterest- 
2 

lng In the present paper, we wish to describe the synthesis of bastadln-6 trlmethyl ether (1) 

on the basis of a blogenetlc conslderatlon of bastadln-6 (3. In which the macrocycllc 28- 

menbered ring formation must be carried out by means of phenollc oxldatlon of the corresponding 

acyclic precursor, as follows 

When treated with excess 3-bromotyramine p-methoxybenzyl ether' (60 'C, 13 h), the per- 

methylated blphenyl ether (3)3 was readily converted into the corresponding dlamlde (%),4'5 which 

was further treated with trlfluoroacetlc acid (TFA) in CH2C12 (room temp , 40 mln) to afford 

bastadln-2 trlmethyl ether (5)6 In 46% overall yield This ether was directly oxldlzed with 

thallium (III) trifluoroacet:te (TTFA) In TFA at room temperature for 15 h to give a 26-membered 

ring compound (6) In 22% yield, which was characterized as its dlacetate (7) 7 In this case, any 

product with a bastarane skeleton has not yet been detected However, this experiment strongly 

suggests that such a 26-membered ring substance (8) as 6 may co-occur together with bastadlns-5 

and -6 in the Verongld sponge Ianthella e, although it has not yet been found Accordingly, 

as seen in the case of methyl 3,5-dlbromo-4-hydroxyphenylpyruvate oxlme methyl ether, 8 dlbromo- 

bastadln-2 trlmethyl ether 2)' seems to be more favorable as a substrate, which has been obtalned 

in quantitative yield on bromlnatlon of> using 0 2M bromine In CHC13 (room temp , 2 h) Thus, 

an oxldatlve cycllzatlon reaction of 9 was successfully carried out, as shown below 

To a solution of TTN (0 14 mmol) In MeOH (2 ml) was added dibromobastadln-2 trlmethyl ether 

(0 05 mmol) in AcOEt (0 5 ml) and the mixture was stirred at 4 OC for 20 h. and then partltloned 

between CHC13 and water The CHC13 extract was separated by preparative TLC [Kieselgel PF254, 

hexane - AcOEt (1 l)] to afford two macrocyclic dlenones ($ and ll)l" In 20 and 11% yields, 

respectively The former (10) was reduced with Zn - AcOH in THF (water-bath temp , 1 5 h1 to 

afford the corresponding phenol (1‘1, bastadln-6 trlmethyl ether, 11 which was further methvlated 

with Me1 - K2C03 In DMF (room temp , 19 h) to afford bastadln-6 tetramethyl ether (g)2'12 In 
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58% overall yield According to essentially the same procedure as described above, the macro- 

cyclic d1enone (11) was also sublected to zinc reduction followed by methylatlon to afford the 

corresponding tetramethyl ether (g)13 z a trimethyl ether (2) 
14 

1n 33% overall yield 

As expected, of two cycllzatlon pathways leading to the formation of the macrocycl1c 

dlenones (10 and Q), 1t should be noted that the oxldatlve cyclization reaction of 9 related to 

natural bastadlns-5 and -6 1s more favorable and takes place regloselectlvely even 1n such a 

flexible 28-membered ring formation Furthermore, conformations of g and g seem to be pretty 

different to each other, as judged from their 1 H NMR spectra one of the four Me0 signals in the 

former 1s observed in high magnetic field (63 61) as compared with the others (6 4 02, 4 03 and 

4 06),15 while 2 has no Me0 signal in such a high magnetic field (s 3 92, 4 02, 4 04 and 4 08) 

Finally, instead of TTN oxldatlon, anodlc oxidation of ,9_1n MeOH - THF (4 1) containing 

L1C104 was carried out at a controlled potential (+1300 mV vs SCE) to afford an acyclic dienone 

(z)16 in z 9% yield l7 Synthetic studies on bastadlns-5, -6 and -7 are 1n progress 

The authors wish to thank Dr R Kazlauskas (Roche Research Institute of Marine Pharmacology) 

for providing them with the spectral data of bastadlns They Ire also indebted to Dr Y Terada 

(Me110 University) and Mr S Kidokoro (Ohmor Research Institute, Tob1sh1 Pharmaceutical Co Ltd) 

for measurements of 'H NMR and high resolution mass spectra 
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16 z as a syrup m/e 1220 [M+(C39H327gBr481Br3N4010) - 62 (2 x MeO)], \/ (film) 3400, 1670, 
1590, 1560sh , 1540sh and 1520 cm-l, d(acetone-d6) 3 28(6H, s), 3 60T?fi, s), 3 80(3H, s), 
3 95(2H, s), 3 97(3H, s), 4 04(3H, s), 6 32(1H, d, J= 2Hz), 7 18(1H, d, J= 2Hz), 7 50(2H, 
s), 7 51(2H, s) and 7 67(2H, s) 

17 Further study on anodlc oxldatlon of this compound 1s in progress 

5 as a syrup C37H357gBr381Br2N408 (m/e 1062(M+)), !Jmax (film) 3350br , 
1560sh , 1530 and 1510 cm-l, 

1655, 1605, 1575sh , 
S(CDC13) 2 73(2H, t, J= 8Hz), 2 79(2H, t, J= 6Hz), 3 47(2H, 

q*)> 3 53(2H, q*), 3 68(2H, s), 3 77(3H, s), 3 89(2H, s), 4 01(3H, s), 4 02(3H, s), 6 24 
(lH, d, J= 2Hz), 6 6-7 0(4H, complex), 
solvent slgnal) and 7 54(2H, s) 

7 12(1H, d, J= 2Hz), 7 2-7 3(2H, overlapped with 

* J-value could not be measured accurately 
Acetylatlon of& with Ac20 - pyrldlne afforded the corresponding dlacetate (7) In 88% yield 
C41H377gBr381 Br2N401D [m/e 1144(M+)), Ymax (film) 3400, 1765, 1670, 1605, lz95sh , 1590sh , 
i$S),sf545sh and 1525 cm-l, 5 (CDC13) 2 07(3H, s), 2 08(3H, s), 2 6-2 9(4H, complex), 3 65 

4 02(3H, s), 4 05(3H, s), 3 5-4 0(8H, overlapped with Me0 signals), 6 12(1H, d, 
J= 1 5Hi), 6 97(2H, br s), 7 15(1H, d, J= 1 5Hz) 7 47(2H, br s) and 7 57(2H, s) 
H Noda, M Niwa, and S Yamamura Tetrahedron LLtt 
2 as a syrup m/e 863 74 

, qg3247 (1981) 
[M+(C37H33 -Br7N 08) - 351 (ClOH11 

1610, 1585, 1565sh , 1550 and 1535 cm- 4, S( 
Br2N03)], 

acetone-d6) 
v,,, (film) 3430, 1665, 

2 7-3 0(4H, complex), 3.4-3 8(4H, 
complex), 3 77(2H, s), 3 87(3H, s), 4 07(3H, s), 4 12(3H, s), 4 O-4 2(2H, overlapped with 
two Me0 signals), 6 50 lH, 

4 
d, J= 1 5Hz), 7 37(1H, d, J= 1 5Hz), 

g as a powder C38H34' Br381Br3N409 
7 58(4H, s) and 7 87(2H, s) 

1560sh , 
(m/e 1170(M+)), ymax (film) 3400, 1670, 1600, 1580, 

1540sh and 1520 cm-l, s(aCetOne-dg) 3 26, 
SyrUp C3$&,79 Br3 81Br3N40g (m/e 1170(M+)), V,,, 

3 52, 3 99 and 4 OS(each 3H, s) " asa 

1540sh and 1520 cm-l, S (acetone-dg) 3 31, 
(film) 3400, 1670, 1600, 1580, 1560sh , 

3 86, 3 97 and 4 02(each 3H, s) 
L mp (dec) 7250 "C, C37H327gBr381Br3N408 (m/e 1140(M+)), pm,, (Nu~ol) 3250, 1670, 1640, 
1600, 1580sh , 1570sh , 1560 and 1535 cm-l, 2 (pyrldlne-d5) 2 7-3 0(4H, complex), 3 4-3 7 
(4H, complex), 3 70(3H, s), 3 76(3H, s), 3 90(2H, s), 4 00(2H, s), 4 08(3H, s), 6 73(1H, 
d, J= 1 5Hz), 6 80(1H, d, J= 1 5Hz), 7 27(1H, d, J= 1 5Hz), 7 43(1H, d, J= 1 SHz), 7 63 
(2H, s) and 7 87(2H, s) 
12 as a syrup C38H347gBr381Br3N408 (m/e 1154(M+)), y,,, (film) 3425, 1670, 1610, 1585, 
1560, 1550 and 1525 cm-l, 6 (CDC13) 2 6-3 0(4H, complex), 3 3-3 6(4H, complex), 3 61(3H, s), 
3 72(2H, s), 3 85(2H, s), 4 02(3H, s), 4 03(3H, s), 4 06(3H, s), 6 2-6 24(2H, complex), 7 07 
(lH, d, J= 2Hz), 7 17$1H, ii J= 2Hz), 7 46(2H, s) and 7 53(2H, s) 
g as a syrup C38H34 gBr3 Br3N408 (m/e 1154(M+)), Vmax (film) 3425, 1665, 1600sh 1585, 
1560, 1550 and 1515 cm-l, 8 (CDC13) 2 5-2 8(4H, complex), 3 3-3 6(4H, complex), 3 9215H, s), 
4 02(3H, s), 4 04(3H, s), 4 08(3H, s), 4 O-4 1(2H, overlapped with Me0 signals), 5 90(1H, 
br s), 6 lO(lH, br s), 7 10(2H, br s 
14 mp (dec) ca 195 'C, C37H327gBr3 si 

7 40(2H, s) and 7 50(2H, s) 
Br3N40f (m/e 1140(M+)), Vmax (Nu~ol) 3400, 1670, 

1610sh , 158Osh, 1565sh , 1550 and 1520 cm- &(pyridine-d6) 2 6-2 9(4H, complex), 3 4-3 7 
(4H, complex), 3 78(5H, s), 3 87(3H, s), 4 08;5H, s), 6 45(1H, d, J= 1 5Hz), 6 55(1H, d, 
J= 1 5Hz), 7 28(1H, d, J= 1 5Hz), 7 47(1H, d, J= 1 5Hz), 7 58(2H, s, overlapped with solvent 
signal) and 7 75(2H, s) 
The 'H NMR spectrum of bastadln-5 tetramethyl ether is quite slmllar to that of bastadln-6 
tetramethyl ether (see ref 2) 
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