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alcohol. The IR absorption at 1683 cm-’ and the “C NMR signal at 6 191.6 (s) were due to a carbonyl group 

conjugated with the pyrrolc nucleus. An intense signal on the ‘H NMR at 6 5.73 (m. 12H) assigned to twelve 

olefinic protons was coupled. as indicated by the COW spectrum. to the signals at 6 2.80 (m, I OH) and 2.07 

(m, 4H) indicating a scqucncc of six mcthylene intcrruptcd double bonds. Thcsc data togcthcr with the triplet 

at 6 0.97 (t. 5=9X1. 3H) that was coupled with the signal at 6 2.07 indicated that the six double bonds system 

started at w-3, as ascertained by the ‘? NMR triplet at 20.5 (t) that was corrclatcd in the HETCOR with the 

2.07 proton signal. The 2 gcomctry of the double bonds. which is a characteristic of all the unsaturated side 

chain mycalazols. was dcduccd by the strong IR absorption at 723 cm-’ and the chemical shift of the bisallylic 

methylcne carbons between 25.6 and 27.5 ppm.5 The prcscncc of a scquencc of five methylenes linking the 

carbonyl group and the double bonds system was cstablishcd by the signals at 6 2.77 (t. J=7.6. 2H). I .73 (tt. 

J=7.6 and 7.6. 2H). assigned to the mcthylcncs a and /3 to the carbonyl group. and the broad signal at 6 1.25- 

1.39 (m. 4H) coupled in the COSY spectrum with the allylic mcthylcnc protons signal at 6 2.07. It was 

thercforc proposed structure 1 for mycalazol I. 

Mycalazol 5 (5) was isolated as a colorless oil. The molecular formula C,,H,,NO,, cstablishcd by the 

study of the molecular ion peak at m/r 451 and the “C NMR and DEPT spectra. and the similarities on the 

rest of the spectroscopic data indicated that 5 was a dihydrodcrivativc of mycalazol I (1). The scqucncc of the 

double bonds was similarly dcduccd upon observation of the ‘H NMR signal at 6 2.81 (m, 8H) due to four 

bisallylic methylencs. The location of the double bonds of the acylic chain was established as o-3 based on 

the coupling observed in the COSY spectrum bctwecn the methyl signal at 6 0.97 (t. 5~7.6. 3H) and the 

mcthylcne protons signal at 6 2.06 (m. 4H) and of this latter with the olcfinic protons signal at 6 5.37 (m. 

I OH), and the presence of a triplet at 6 20.6 in the “C MNR spectrum. All these data indicated that mycalazol 

5 (5) was the 12. I3-dihydrodcrivativc of mycalazol I (1). 

Mycalazol 9 (9) was isolated as a colorless oil. The analysis of the spectroscopic data and the molecular 

formula CJ0H,,N02, dcduccd from the HRMS. clearly indicated based on a similar rationale as followed above 

that 9 was the 12. I3- 15. I &tctrahydroderivativc of mycalazol I (1). 

Mycalazol 3 (3). isolated as a colorless oil, possessed the molecular formula C,,H,,NO, as ascertained 

by the HRMS. The spectroscopic data of 3 wcrc very similar to those of mycalazol 9 (9). The only diffcrencc 

in the 13C NMR spectra were the signals bctwecn 6 29.7 and 29.5 that in mycalazol 3 (3) were assigned to 

six methylene groups. It was therefore proposed structure 3 for mycalazol 3. 

Mycalazol 2 (2) and mycalazol 8 (8) wcrc isolated as colorless oils. The HRMS indicated the molecular 

formulae C,,H,,NO, and C,,H,,NO, for 2 and 8. rcspcctively. The fragmentation patterns observed in the 

mass spectra of both compounds wcrc quite similar the only diffcrcncc being the molecular ion peak at m/z 

399 and 427 for 2 and 8 rcspectivcly and. therefore. indicating that 8 presented an acyl chain elongated in two 

mcthylenc groups with respect to that of 2. A comparison of the spectral data of both compounds with those 

of mycalazol I (1) suggcstcd that the unsaturations of the molecular formula in each compound accounted. four 
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to the 5-acyl substituted pyrrolc nucleus and the three remaining to three double bonds. The sequence of three 

methylene interrupted double bonds starting at position o-3 in 2 was dcduccd by the ‘H NMR signals at 6 

2.80 (m. 4H). assigned to two bisallylic mcthylcnc groups. at 6 2.06 (m. 4H) due to the allylic methylene 

groups and at 6 0.97 (t, J=7.6. 3H) of the methyl group. A similar rationale led to the establishment of the 

structure of the acyl chain in 8. All thcx data arc in agrccmcnt with the proposed structures for mycalazol 2 

(2) and mycalazol 8 (8). 

Mycalazol 6 (6) and mycalazol I2 (12) wcrc isolated as colorless oils and had the molecular formulae 

C,,H,,NO, and C,,H,,NO,. respectively. as indicated by the high resolution mass measurements. The ‘H 

NMR spectra of both compounds prescntcd the typical signals of the 2.5-disubstituted pyrrole nuclei and the 

singlets due to the methylenc groups of the primary alcohol. The molecular formulae and the examination of 

the ‘H and “C NMR indicated that both compounds poscssed an acyl chain with two double bonds. The 

presence of a bisallylic mcthylcne in 6 was deduced upon observation of the “C NMR signal at 6 25.6 (t) and 

the ‘H NMR signal at 6 2.80 (m. 2H). A comparison of the “C NMR data of 6 with those of arachidonic acid 

methyl ester6 supported that the unsaturation started at o-6 position and therefore the double bonds must be 

located in o-6 and o-9 positions. as asccrtaincd by the fragmentation observed in the mass spectrum. The two 

carbon-carbon double bonds of the acyl chain in 12 wcrc located following a similar rationale. These data 

defined structures 6 and 12 for mycalazol 6 and mycalazol 12. rcspcctively. 

Mycalazol 4 (4) and mycalazol IO (IO) wcrc isolated as white crystals of molecular formulae 

C,,H,,NO, and C,,H,,NO,, respectively, suggesting that the diffcrcncc in the structure between both 

compounds consisted in two mcthylcnc groups as in the three pairs of mycalazols above described. The 

analysis of the ’ H and “C NMR data of 4 and IO indicated that the acylic chain in both compounds contained 

a single carbon-carbon double bond. The location of the double bond was cstablishcd by a careful study of the 

MS spectra. In particular. the loss of twclvc units of mass observed bctwccn the fragments at no/: 3 I8 and 306 

in both compounds indicated that the double bond was located at C-I 9.C-20.7 Therefore structures 4 and 10 

were proposed for mycalazol 4 and mycalazol IO. respectively. 

Mycalazol 7 (7) was obtained as an amorphous powder of molecular formula C2.1H,,N0, as deduced 

from the high resolution mass mcasurcment. The ‘H NMR spectrum showed the H-3 and H-4 signals of a 

pyrrolc nucleus at 6 6.86 (dd. J=3.5 and 2.8, IH) and 6.12 (dd. J=3.5 and 2.8. IH). Furthermore, the ‘k 

NMR signals at 191.7 (s) and 57.9 (t) indicated that 7 posscsscd the 5-acyl-2-hydroxymethylpyrrole structure 

which accounts for the four dcgrecs of unsaturation of the molecule. All the ‘k NMR signals attributable to 

the side chain were triplets excepting the doublet at 6 27.9 and the quartet at 6 22.6 indicating the presence 

of a 16methylhcptadccanoyl side chain. These data were in agreement with structure 7 for mycalazol 7. 

Mycalazol I I (11) was isolated as an amorphous powder. The molecular formula C24H,,N0,, deduced 

by HRMS. together with the ‘H and “C NMR data indicated that the structure of 11 was very similar to that 

of mycalazol 7 (7). The main difference on the “C NMR spectrum of 11 was the absence of the doublet due 
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to the CH of an isopropyl group indicating that the acyl chain in 11 was unbranched. These data could be 

acommodated by structure 11. 

A less polar fraction of the general chromatography contained a mixture of S-alkylpyrrole-2- 

carbaldehydes. After HPLC separation on rcverscd phase. mycalazal I (13. 0.024 % dry wt) and mycalazal 

2 (14,0.008 % dry wt) were isolated. The high unstableness of both compounds prevented bcttcr spectroscopic 

data from being obtained. 

Mycalazal I (13) was obtained as a colorless oil. The mass spectrum showed the molecular ion peak 

at m/z 433. Both ‘H NMR and ‘jC NMR spectra contained the signals of a 2.5disubstitutcd pyrrole nucleus. 

The presence of an aldchyde conjugated with the pyrrole nucleus was deduced from the ‘jC NMR signal at 

6 178.1 (s), the ‘H NMR signal at 9.37 (s. IH) as well as from the IR absorption at 1650 cm-‘. The absence 

of other carbonyl signals in the 13C NMR spectrum togcthcr with the prescncc of twelve doublets between 6 

132.0 and 6 127.0 and the ‘H NMR signal at 6 5.37 (m, l2H) indicated the prcscnce of an alkenyl chain with 

six double bonds. The ‘H NMR signal at 6 2.83 (m. IOH) was assigned to five bisallylic methylene groups. 

A methyl proton signal at 6 0.97 (t. J=7.4. 3H) which showed a cross peak in the COSY spectrum with the 

allylic methylene signals at 6 2.06 indicated that the unsaturations started at w-3 position. These spectroscopic 

data together with the ‘jC NMR triplets at 6 29.4. 29.1. 28.9. 27.8, 27.2 and 25.5 indicated the presence of 

a pentacosa-7.10.13.16.19.22-hcxacnyl side chain and therefore structure 13 was proposed for mycalazal I. 

Mycalazal 2 (14) was isolated as a colorless oil. The similarities observed in the spectroscopic data of 

14 with those of mycalazal I (13) and the molecular ion peak at m/z 435 in the mass spectrum of 14 indicated 

that this compound was a dihydrodcrivativc of mycalazal I (13). In the ‘H NMR spectrum the signal at 6 2.83 

(m. 8H) accounted for only four bisallylic mcthylcncs and the signal at 6 0.97 (t. J=7.4. 3H) showed coupling 

in the COSY spectrum with the allylic mcthylencs signal at 6 2.06 (m, 4H) indicating that the unsaturations 

started at w-3 position and that 14 must be the 12.13-dihydrodcrivativc of mycalazal I (13). 

Table 1. Cytotoxicity Data (ED,,, pg /mL) of the Mycalazols 1-12 (l-12) and Mycalazal 2 (14). 

1 2 3 4 5 6 7 8 9 10 I1 12 14 

P 3RR 2 2 2 2 2 1 12 2 2 2.5 1 2 

SCHABEL 2 2 2 2 2 I I 2 2 2 2.5 2 2 

A 549 2 2 2 2 2 II 2 2 2 I I5 

HT29 2 5 2.5 2.5 2.5 I 2 5 2 2.5 IO IO 5 

MEL 28 2.5 5 2.5 2.5 2.5 2 2 2.5 2 2.5 IO 5 5 

The new compounds isolated from M. miuacanthoxea were tested against P388 and SCHABEL mice 

lymphoma. A549 human lung carcinoma, HT29 human colon carcinoma and MEL28 human melanoma cell 
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lines to detect in vitro cytotoxicity. The results of ED,, are summarized in Table I. In general the new 

compounds showed cytotoxicity against the tivc cell lines above mentioned. being the mycalazols 6 (6). 7 (7) 

and 12 (12) the more active compounds. Mycalazal I (13) was inactive in these tests probably due to the high 

unstableness of this aldehyde. 

EXPERIMENTAL SECTION 

General: IR spectra were recorded on a Pcrkin-Elmer 881 spectrophotomctcr and UV spectra were recorded 

on a Philips PU 8710 spcctrophotomctcr. ‘H-NMR and “C-NMR wcrc made on a Varian Unity 400 at 400 

MHz and 100 MHz respectively. using CDCI, as solvent. The resonance of residual chloroform at 6, 7.26 

and 6, 77.0 were used as internal refcrencc for ‘H and 13C spectra. respectively. Mass spectra were recorded 

on a VG 12250 or on Kratos MS XORFA spcctromctcr. In High Pcrformancc Liquid Chromatography 

separations LiChrosorb RP-I 8 was used in revcrscd phase mode using a differential refractometer. Assignments 

with identical superscripts may be intcrchangcd. All solvents were spectral grade or were distilled from glass 

prior to USC. 

Collection, Extraction and Purification: The sponge Mycalr rt~icrncl~ar~roxea (24.5 g, dry weight) was collected 

by hand using SCUBA in Algcciras Bay in Scptembcr 1994. and was kept frozen until its extraction. The 

frozen tissue was extracted cxhaustivcly with acetone at room temperature. The filtered Me,CO solution was 

evaporated under reduced pressure and the aqueous residue was extracted with Et,0 (3 x 250 mL). The solvent 

was evaporated to give an oil residue (0.85 g) which was chromatographcd on a SiO, column using solvents 

of increasing polarity from hcxane to dicthyl-ether and. subscqucntly, chlorofom-methanol (8:2). Fractions 

cluted with 40% ether in hcxane were subjected to rcvcrscd phase HPLC separation on a preparative 

LiChrosorb RP-18 column cluting with McOH/H20 (93:7) to afford mycalazol I (1. 4 mg. 0.0016% dry 

weight). mycalazol 2 (2. 4 mg. 0.0016% dry weight). mycalazol 3 (3. 6 mg. 0.0024% dry weight). mycalazol 

4 (4, 11 mg. 0.0045% dry weight). mycalazol 5 (5.4 mg. 0.016% dry weight). mycalazol 6 (6. 2 mg, 0.008% 

dry weight). mycalazol 7 (7. 2 mg. 0.008% dry weight). mycalazol 8 (8. I.5 mg, 0.006% dry weight). 

mycalazol 9 (9. 5 mg. 0.020% dry weight), mycalazol 10 (10. I I mg. 0.044% dry weight), mycalazol 11 (11. 

I .9 mg, 0.008% dry weight). mycalazol I2 (12.2 mg, 0.008% dry weight). Final purification of the mycalazols 

l-12 was accomplished by HPLC on revcrscd phase mode using solvents of various proportions of H,O in 

CH3CN. Fractions of the general chromatography elutcd with 20% ether in hexanc yielded, after purification 

by HPLC on a preparative LiChrosorb RP-18 column eluting with acctonitrile, mycalazal 1 (13, 6 mg. 0.024% 

dry weight) and mycalazal 2 (14. 2 mg. 0.008% dry weight). 

Mycalazol 1 (1): Colorless oil; IR (film) 3200-3500. 2924.2853. 1688. 1635. 1047. 723 cm-‘; UV (Methanol) 

201 (E 4170). 247 (E 1581). 294 (E 7656) nm; ‘H-NMR (400 MHz, CDCI,) 6 10.44 (br s. -NH). 6.89 (dd. 

lH.J= 3.8. 2.7 Hz. H-4). 6.14 (dd. lH.J= 3.8. 2.7 Hz, H-3). 5.37 (m. l2H. H-12. H-13. H-15, H-16. H-18. 

H-19. H-21. H-22, H-24, H-25. H-27 and H-28). 4.72 (s. 2H, -CH,OH), 3.23 (br s. -OH). 2.80 (m. IOH. H-14, 

H-17, H-20. H-23 and H-26). 2.77 (t. 2H, J= 7.6 Hz. H-7). 2.07 (m. 4H, H-11 and H-29). 1.73 (tt. 2H, J= 

7.6. 7.6 Hz, H-8). I .25-l .39 (broad signal, 4H, H-9 and H-IO). 0.97 (t. 3H. J= 7.6 Hz. H-30);“C-NMR (100 

MHz. CDCI,) 6 191.6 (s. C-6). 139.7 (s. C-5). 132.0 (d. C-28). 131.6 (s. C-2). 130.1 (d. C-13) 128.6 (d. C- 

25)a. 128.5 (d. C-24)“. 128.3 (d. C-22)a. 128.2 (d. C-21)“. 128.1 (2xd. C-18 and C-19)a, 127.9 (d, C-16)a, 127.8 

(2xd, C-12 and C-15)a, 127.0 (d. C-27) 117.6 (d. C-4). 108.6 (d, C-3). 57.9 (t. -CH,OH), 37.8 (t. C-7). 29.4 
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H-24. H-25. H-27 and H-28). 4.73 (d. 2H. J= 6.0 Hz. -CH,OH). 2.81 (m. 8H, H-17, H-20 H-23 and H-26). 

2.75 (t. 2H..J= 7.6 Hz. H-7), 2.60 (br t. .J= 6.0 Hz. -OH). 2.06 (m. 4H. H-29 and H-14). 1.71 (tt. 2H..J= 7.6. 

7.6 Hz, H-8). 1.25-1.33 (broad signal. IOH, H-9, H-IO. H-l I. H-12 and H-13). 0.97 (t, 3H,J= 7.6 Hz. H-30); 

“C-NMR (100 MHz. CDCI,) 6 191 .R (s. C-6). 139.7 (s. C-5). 132.0 (d, C-28). I3 I .7 (s. C-2). 130.4 (d. C-16). 

128.6 (2xd. C-21 and C-18)a. 128.2 (2xd. C-24 and C-22)“. 127.9 (2xd. C-25 and C-19)“. 127.6 (d, C-15), 

127.0 (d. C-27). 117.6 (d. C-4). 108.6 (d, C-3). 57.9 (t. -CH,OH), 37.8 (t. C-7). 29.6 (t. C-13)‘. 29.4 (3% C- 

12. C-l 1 and C-lO)b, 29.3 (t. C-9)“. 27.3 (t. C-14). 25.7 (2xt. C-20 and C-17)‘. 25.6 (3xt. C-26, C-23 and C- 

8)‘. 20.6 (t. C-29). 14.3 (q. C-30); EIMS (70 cV) no/: (rcl. int.) 451 (0.2). 433 (0.3). 420 (1.4). 404 (2.8). 152 

(8.7), 139 (100). 

Mycalazol 6 (6): Colorless oil: IR (film) 3300-3600, 2943, 2850, 1645, 1040. 723 cm-‘; UV (Methanol) 205 

(E 9128). 296 (E 8968) nm; ‘H-NMR (400 MHz. CDCI,) 6 10.20 (br s. -NH), 6.88 (dd. IH. J= 3.7. 2.5 Hz, 

H-4). 6.15 (dd, lH,J= 3.7. 2.5 Hz, H-3). 5.37 (m, 4H. H-17. H-18, H-20 and H-21). 4.72 (s. 2H, -CH,OH). 

3.23 (br s. -OH). 2.80 (m. 2H, H-19), 2.75 (t. 2H. J= 7.6 Hz. H-7), 2.04 (q. 4H.J= 7.6 Hz. H-22 and H-16). 

1.71 (tt. 2H.J= 7.0 Hz. H-8 ). 1.25-1.34 (broad signal. 20H. H-9. H-IO. H-l 1. H-12. H-13, H-14. H-15, H-23. 

H-24 and H-25), 0.88 (br t. 3H. J= 7.2 Hz. H-26): ‘jC-NMR (100 MHz, CDCI,) 6 191.6 (s, C-6). 139.2 (s, 

C-5), 131.8 (s. C-2). 130.4 (2xd. C-18 and C-21). 127.9 (2xd, C-17 and C-20), 117.3 (d. C-4). 108.5 (d. C-3). 

58.0 (t. -CH,OH), 37.9 (t. C-7). 31.5 (t. C-24). 29.7 (t. C-9)“. 29.6 (t, C-lO)a, 29.5 (2xt. C-12 and C-l l)a. 29.4 

(3xt, C-13. C-14 and C-15)“. 29.3 (t. C-23)“. 27.3 (t. C-16)h. 27.2 (t. C-22)h. 25.6 (t. C-19)‘. 25.5 (t. C-8)‘. 

22.6 (t. C-25). 14.1 (q, C-26); EIMS (70 cV) n~/x (rcl. int.) 401 (6.6). 384 (0.6). 370 (1.8), 358 (0.3). 344 (0.6). 

318 (1.7). 304 (1.5). 264 (0.3). 152 (21 .h). 139 (100): HREIMS Obsd. m/z= 401.3289 (M)+. C26H,,N02 

requires PI/Z-= 401.3294. 

Mycalazol 7 (7): Colorless oil; IR (film) 3300-3500. 2930. 2850. 1640. 1044 cm-‘; UV (Methanol) 204 (E 

7452), 294 (E 9470) nm; ‘H-NMR (400 MHz. CDCI,) 6 10.35 (br s. -NH), 6.86 (dd. IH. J= 3.5, 2.8 Hz. H- 

4). 6.12 (dd, lH.J= 3.5. 2.8 Hz, H-3).4.70 (s. 2H. -CH20H). 3.00 (br s, -OH). 2.73 (t. 2H.J= 7.6 Hz. H-7). 

1.69 (tt. 2H. ./= 7.4. 7.4 Hz. H-8). 1.69 (qq, IH. J= 6.6, 6.6 Hz. H-21). 1.23-1.30 (broad signal, 24H. H-9, 

H-IO. H-i I, H-12, H-13, H-14. H-15. H-16. H-17. H-18. H-19 and H-20), 0.83 (d. 6H. J= 6.6 Hz. H-22 and 

H-23); “C-NMR (100 MHz. CDCI,) 6 191.7 (s. C-h). 139.3 (s. C-5). 131.7 (s. C-2). 117.4 (d. C-4). 108.5 

(d. C-3). 57.9 (t. -CH,OH). 39.0 (t. C-20). 37.8 (t. C-7). 29.9 (2xt. C-9 and C-IO)“. 29.7 (2xt. C-l 1 and C-12)a. 

29.6 (3xt. C-13. C-14 and C-15)“, 29.5 (t. C-16) ‘. 29.4 (2xt. C-17 and C-18)“. 27.9 (d, C-21). 27.4 (t. C-19). 

25.5 (1. C-8). 22.6 (2xq, C-22 and C-23); EIMS (70 cV) ~I/I (rcl. int.) 363 (3.6). 332 (3.0). I52 (16.9). 139 

(100); HREIMS Obsd. PI/Z= 363.3142 (M)+. C,,H,,NO, requires no/:= 363.3137. 

Mycalazol 8 (8): Colorless oil; IR (film) 3300-3500. 2925, 2850. 1650. 1035. 723 cm-‘; UV (Methanol) 201 

(E 9128). 240 (E 4312). 295 (E 16348) nm; ‘H-NMR (400 MHz. CDCI,) 6 10.59 (br s. -NH), 6.87 (dd. IH. 

J= 3.8. 2.5 Hz, H-4). 6.13 (dd. lH..J= 3.8. 2.5 Hz. H-3). 5.35 (m, 6H. H-19. H-20. H-22, H-23. H-25 and 

H-26). 4.71 (s. 2H. -CH*OH). 3.40 (br s. -OH), 2.80 (m. 4H. H-21 and H-24). 2.74 (t. 2H. J= 7.6 Hz. H-7). 

2.05 (m, 4H. H-18 and H-27). 1.70 (tt. 2H. J= 7.5. 7.5 Hz. H-8). 1.25-1.31 (broad signal. l8H. H-9, H-IO. 

H-II, H-12. H-13, H-14, H-15. H-16 and H-17). 0.96 (t. 3H,J= 7.6 Hz, H-28); ‘“C-NMR (100 MHz. CDCI,) 

6 191.7 (s, C-6). 139.3 (s. C-5). 132.0 (d. C-26). 131.8 (s. C-2). 130.4 (d. C-20). 128.3 (d, C-23)“. 128.2 (d, 

C-22)a. 127.6 (d. C-19). 127.2 (d. C-25)a. 117.3 (d. C-4). 108.5 (d, C-3). 58.0 (t. -CH,OH), 37.9 (t, C-7). 29.7 

(4xt. C-17. C-16. C-15 and C-14)“. 29.6 (t. C-13)h. 29.5 (2xt. C-12 and C-l I)‘. 29.4 (t, C-10)“. 29.3 (t. C-9f’. 

27.3 (t. C-18). 25.6 (2xt. C-8 and C-24)‘. 25.5 (t. C-21)‘. 20.6 (t, C-27). 14.3 (q. C-28); EIMS (70 cV) mk 
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(rel int.) 427 (4.4). 410 (2.1). 398 (1.2) 278 (0.3). I52 (21.9). I39 ( 100); HREIMS Obsd. nzk= 427.3455 (M)+. 

C,sH,,NO, requires m/z= 427.3450. 

Mycalazol 9 (9): Colorless oil: IR (film) 3300-3500. 2924, 2850. 1635. 1044, 724 cm-‘; UV (Methanol) 203 

(E 10145). 251 (E 1580) 293 (E I31 IO) nm: ‘H-NMR (400 MHz. CDCI,) 6 10.49 (br s. -NH). 6.90 (dd. IH. 

J= 3.8. 2.5 Hz. H-4). 6.15 (dd. IH. J= 3.8, 2.5 Hz. H-3). 5.37 (m, 8H. H-18. H-19. H-21. H-22, H-24, H-25, 

H-27 and H-28) 4.73 (s. 2H. -CH,OH). 3.40 (br s. -OH). 2.81 (m, 6H. H-20. H-23 and H-26). 2.76 (t. 2H. 

J= 7.6 Hz, H-7). 2.06 (m. 4H. H-29 and H-17). I .71 (tt. 2H. J= 7.6, 7.6 Hz. H-8). 1.25-1.36 (broad signal, 

l6H. H-9, H-IO. H-l I. H-12. H-13. H-14. H-15 and H-16). 0.97 (t. 3H. J= 7.4 Hz. H-30); “C-NMR (100 

MHz. CDCI,) 6 191.9 (s. C-6). 139.7 (s. C-5). 132.0 (d. C-28). 131.7 (s, C-2). 130.5 (d. C-19). 128.5 (2xd. 

C-21 and C-22)“. 128.0 (d. C-24)a. 127.9 (d, C-25)“. 127.6 (d, C-18). 127.1 (d. C-27). 117.7 (d. C-4). 108.6 

(d, C-3). 57.9 (t+ -CH,OH). 37.9 (t. C-7), 29.7 (t. C-9)h. 29.6 (3xt. C-IO. C-l I and C-12)‘. 29.5 (t. C-13)b. 29.4 

(2xt. C-14 and C-15)b. 29.3 (t. C-16)b, 27.3 (t. C-17). 25.7 (2% C-20 and C-23)‘. 25.6 (2xt. C-26 and C-8)‘. 

20.6 (t. C-29), 14.2 (q. C-30); EIMS (70 eV) nt/z (rcl. int.) 453 (30.5). 436 (14.2). 422 (5.9). 384 (4.1). 344 

(2.7). I52 (27.0). 139 (100): FABMS ntk (rcl. int.) 476 ((M+23)+. 100); HREIMS Obsd. nlk= 453.3618 (M)+. 

C3uH4,N02 requires ntk= 453.3642. 

Mycalazol 10 (10): White crystals; mp (MeOH)= 74-76T; IR (tilm) 3300-3500.2930. 2850. 1640, 1044. 723 

cm“; UV (Methanol) 204 (E 10978). 252 (E 925). 296 (E 12940) nm: ‘H-NMR (400 MHz. CDCI,) 6 10.90 

(br s, -NH). 6.92 (dd. IH. J= 3.8, 2.6 Hz, H-4). 6.14 (dd. IH, J= 3.8. 2.6 Hz. H-3), 5.34 (m. 2H. H-19 and 

H-20). 4.73 (s. 2H. -CH,OH). 3.70 (br s. -OH). 2.77 (t. 2H, J= 7.6 Hz, H-7), 2.01 (m. 4H. H-18 and H-21). 

1.71 (tt. 2H. J= 7.2. 7.2 Hz. H-8). 1.25-1.32 (broad signal. _ “6H. H-9. H-IO. H-II, H-12, H-13. H-14. H-15. 

H-16. H-17. H-22. H-23, H-24 and H-25). 0.88 (br t. 3H. J= 6.8 Hz. H-26); “C-NMR (100 MHz. CDCI,) 

6 192.1 (s. C-6). 140.3 (s. C-5). 131.6 (s, C-2). 129.9 (2xd. C-19 and C-20). 118.1 (d, C-4). 108.7 (d. C-3). 

57.8 (t. -CH,OH). 37.8 (t. C-7). 31.8 (t, C-24), 29.8-28.9 (I Ixt. C-9, C-IO. C-II. C-12. C-13. C-14. C-15, C- 

16, C-17, C-22 and C-23). 27.2 (2xt. C-18 and C-21). 25.6 (t. C-8). 22.h (t, C-25), 14.1 (q. C-26); EIMS (70 

cV) ntk (rcl. int.) 403 (19.3) 372 (6.3). 388 (0.6). 374 (1.27). 332 (0.3). 318 (2.5). 306 (2.0). I52 (I 1.5). 139 

(100); FABMS mk (rel. int.) 426 ((M+23)+. 100): HREIMS Obsd. PHI/: = 403.3454 (M)+. C,,H,,NO, requires 

nrk = 403.3450. 

Mycalazol 11 (11): Amorphous powder; IR (film) 3300-3500, 2930. 2850. 1640. 1044 cm-‘: UV (Methanol) 

204 (E 7452). 294 (E 9470) nm; ‘H-NMR (400 MHz, CDCI,) 6 10.23 (br s. -NH), 6.88 (dd. IH, J= 3.8,2.4 

Hz, H-4). 6.15 (dd, IH. J= 3.8. 2.4 Hz, H-3). 4.72 (s. 2H. -CH,OH). 2.75 (t. 2H. J= 7.6 Hz. H-7). I.71 (tt. 

2H. J= 7.6. 7.6 Hz. H-8). 1.25-1.32 (broad signal, 30H. H-9. H-IO, H-l I. H-12, H-13, H-14, H-15. H-16, H- 

17. H-18. H-19, H-20. H-21, H-22 and H-23). 0.88 (t, 3H. J = 6.8 Hz. H-24); “C-NMR (100 MHz. CDCI,) 

6 191.7 (s. C-6). 139.3 (s. C-5). 131.7 (s. C-2). 117.4 (d. C-4). 108.5 (d. C-3). 57.9 (t, -CH20H). 37.8 (t, C-7). 

31.9 (t. C-22). 29.7-29.4 (13xt. C-9. C-IO. C-l I. C-12. C-13. C-14, C-15. C-16. C-17. C-18, C-19. C-20 and 

C-21). 25.5 (t. C-8). 22.7 (t. C-23) 14.1 (q. C-24); EIMS (70 cV) nrk (rel. int.) 377 (20.33). 360 (2.9). 346 

(6.0), 152 (16.9). 139 (100); HREIMS Obsd. n/z = 377.3295 (M)+, Cz4H,,N0, requires nrk = 377.3294. 

Mycalazol 12 (12): Colorless oil; IR (film) 3300-3600.2943.2850. 1645, 1040. 723 cm-‘; UV (Methanol) 203 

(E 7852). 295 (E 8864) nm; ‘H-NMR (400 MHz. CDCI,) 6 10.18 (br s. -NH). 6.86 (dd. IH. J= 3.7. 2.5 Hz. 

H-4). 6.12 (dd. IH, J= 3.7, 2.5 Hz. H-3). 5.37 (m. 4H. H-19. H-20. H-22 and H-23). 4.70 (s, 2H, -CH,OH). 

3.00 (br s. -OH). 2.77 (m. 2H, H-21). 2.75 (t. 2H, J= 7.5 Hz. H-7). 2.02 (q. 4H. J= 6.8 Hz. H-24 and H-18). 
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1.69 (tt, 2H. J= 6.8. 6.8 Hz, H-8 ). 1.25-1.35 (broad signal, 24H. H-9, H-10. H-11, H-12. H-13, H-14, H-15, 

H-16. H-17. H-25. H-26 and H-27). 0.87 (br t. 3H. .J= 6.8 Hz, H-26); 13C-NMR (100 MHz. CDCI,) 6 191.6 

(s. C-6). 139.1 (s, C-5). 131.8 (s. C-2). 130.2 (2xd. C-23 and C-20). 127.9 (2xd, C-19 and C-22). 117.3 (d, 

C-4). 108.5 (d. C-3). 58.0 (t. -CH,OH). 37.9 (t. C-7). 31.6 (t. C-26). 29.7 (4xt. C-9. C-10, C-l 1 and C-12)a. 

29.6 (t. C-13)“, 29.5 (3xt. C-14. C-15 and C-16)a, 29.4 (2xt, C-17 and C-25)a, 27.3 (t. C-18)b. 27.2 (t. C-24)‘. 

25.7 (t. C-21)‘, 25.6 (t. C-8)‘. 22.6 (t. C-27). 14.1 (q. C-28); EIMS (70 eV) m/z (~1. int.) 429 (10.5). 398 (2.3), 

400 (2.1). 386 (0.2). 372 (0.5). 358 (0.24). 346 (0.9). 332 (0.51). 152 (22.5). 139 (100); FABMS m/z (rel int.) 

452 ((M+23)+. 100); HREIMS Obsd. nr/:= 429.3599 (M)+. C,,H,,NO, requires m/z= 429.3607. 

Mycalazal 1 (13): Colorless oil; IR (film) 3260. 2923. 2690. 1650. 1044. 723 cm-‘; ‘H-NMR (400 MHz, 

CDCI,) 6 9.37 (s. -CHO). 9.25 (br s. -NH). 6.88 (dd, IH. J= 3.5, 2.4 Hz. H-3). 6.07 (dd. IH, J= 3.5. 2.4 Hz. 

H-4). 5.37 (m. 12H. H-12. H-13. H-15. H-16. H-18, H-19. H-21. H-22. H-24, H-25, H-27 and H-28), 2.83 (m. 

1OH. H-14, H-17. H-20. H-23 and H-26). 2.64 (t. 2H. J= 7.6 Hz, H-6). 2.04 (m. 4H. H-11 and H-29), 1.64 

(tt. 2H. J= 7.6, 7.6 Hz. H-7). 1.34 (broad signal. 6H. H-8, H-9 and H-10). 0.97 (t, 3H. J= 7.4 Hz, H-30); 13C- 

NMR (100 MHz, CDCI,) 6 178.1 (d. -CHO). 142.6 (s. C-2). 132.0 (d. C-28), 131.9 (s. C-S). 130.2 (d. C-13). 

128.6 (d. C-25)“. 128.5 (d. C-24)“. 128.3 (d. C-22)a. 128.2 (2xd. C-21 and C-19)“. 128.1 (d. C-18)a. 128.0 (d. 

C-16)a. 127.9 (d. C-15)“. 127.8 (d. C-12)a, 127.0 (d. C-27), 122.3 (d. C-3). 109.4 (d. C-4). 29.4 (t. C-10)‘. 29.1 

(t. C-9)‘. 28.9 (t. C-8)‘. 27.8 (t. C-l I). 27.2 (t. C-7). 25.6 (4xt. C-14. C-17. C-20. C-23 and C-26)‘. 25.5 (t, 

C-6)‘. 20.6 (t, C-29). 14.3 (q. C-30); EIMS (70 cV) m/z (rel. int.) 433 (32.1), 364 (6.0). 324 (5.9). 108 (100). 

Mycalazal 2 (14): Colorless oil; IR (film) 3340. 2935. 2850. 1650. 1055. 721 cm-‘; ‘H-NMR (400 MHz. 

CDCI,) 6 9.37 (s. CHO). 9.22 (bs. -NH). 6.88 (dd. lH,.J= 3.6. 2.4 Hz, H-3). 6.07 (dd, 1H. J= 3.6, 2.4 Hz, 

H-4). 5.37 (m. 10H. H-15. H-16, H-18, H-19. H-21, H-22. H-24, H-25. H-27 and H-28), 2.83 (m. 8H. H-17, 

H-20. H-23 and H-26). 2.64 (t. 2H, J= 7.6 Hz. H-6). 2.06 (m, 4H. H-14 and H-29). 1.65 (tt. 2H, J= 7.6. 7.6 

Hz. H-7). 1.27 (broad signal. 12H. H-8, H-9, H-10. H-l I. H-12 and H-13). 0.97 (t, 3H. J= 7.4 Hz. H-30); “C- 

NMR (100 MHz. CDCl,) 6 178.1 (d. CHO). 142.6 (s, C-2). 132.0 (d, C-28). 131.9 (s, C-S). 130.4 (d. C-16). 

128.5 (d. C-18)a, 128.4 (d, C-19)“. 128.2 (d. C-21)“. 128.0 (d. C-22)“. 127.9 (d. C-24)“. 127.8 (d, C-25)a, 127.6 

(d. C-IS)“. 127.0 (d. C-27), 122.3 (d. C-3). 109.4 (d. C-4). 29.4-28.9 (6xt. C-8. C-9, C-IO, C-l 1. C-12 and C- 

13)h. 27.9 (t. C-14). 27.3 (t. C-7). 25.6 (4xt. C-17. C-20, C-23 and C-26)‘. 25.5 (t. C-6)‘. 20.6 (t. C-29). 14.3 

(q, C-30); EIMS (70 cV) m/r (rcl. int.) 435 (0.3). 366 (1.0). 286 (2.5). 122 (42.1). 108 (100). 
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