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A novel polycyclic xanthone, Sch 42137, related to the albofungin family of compounds was
isolated from culture broth. Its structure was determined by detailed spectroscopic studies and
comparison of circular dichroic studies to related compounds albofungin and simaomicin. Sch 42137
exhibited MIC values <0.125 ug/ml against yeasts and dermatophytes. Details are presented herein.

In the course of our screening for antifungal compounds from fermentation culture broths, Sch 42137
was isolated from the broth of an actinomycete identified as an Actinoplanes sp. SCC 1906 and shown by
spectroscopy to be a novel polycyclic xanthone, related to the albofungin family of compounds. Details
of the fermentation, isolation and spectroscopic data leading to the structure determination of these novel

antifungal compounds and their biological properties are presented.

Experimental

The Microorganism

The producing culture was isolated from a Brazilian soil sample using the procedure of MAKKAR
and Cross.! The culture was deposited in the Schering Central Culture Collection as SCC 1906. The
source material for tests was frozen (—80°C) preparations of a pure culture of SCC 1906. Morphological
observations were made on plates of water agar,
inorganic salts - starch agar (ISP4) and yeast extract -
malt extract agar (ISP2). Plates were incubated at
28°C and observed for 14 to 21 days. Whole cell
analysis was by the method of LECHEVALIER.?

A 5% inoculum of frozen whole broth of the
producing organism, SCC 1906, was transferred to
50ml of germination medium consisting of beef
extract 0.4%, Tryptone 0.5%, yeast extract 0.5%,
Cerelose 0.1%, potato starch 2.4%, CaCO; 0.2%,
and antifoam 0.1% in a 250-ml Erlenmeyer flask.
After incubation at 30°C for 48 hours on a rotary
shaker at 300 rpm, 25ml of this first seed stage was
transferred to a second stage containing 350 ml of
the same medium and incubated as before. After 48 Sch 42137 (1)

t Present address: Sterling Winthrop Inc., 25 Great Valley Parkway, Malvern, Pa. 19355, U.S.A.
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hours, 25 m} of this stage was inoculated into 350 ml of fermentation medium consisting of potato dextrin
2%, cotton seed flour 0.74%, grounded peas 0.25%, molasses 0.5%, maltose 0.5% in a 2-liter flask. The
pH of the medium was adjusted to 7.2 before the addition of CaCO3, 0.2%. The fermentation was incubated
at 30°C on a rotary shaker at 300 rpm for 4 days. Activity was monitored by agar diffusion assay with
Candida albicans Wisconsin as the test organism.

Ten-liter fermentations were carried out in 14-liter New Brunswick Scientific fermenters using the
same fermentation medium described above. The second stage germination (3.5%) was used to initiate
fermentation which was conducted at 30°C for 4 days with 4 liters/minute of air and 400 rpm agitation. The
pH and dissolved oxygen levels were continuously monitored without adjustment during the entire
fermentation by means of submerged probes. Microbial growth was determined by packed cell volume
and bioactivity by agar diffusion assay as previously described.

Isolation of 1, 2, 3

Filtered broth (4 liters) was adjusted to pH 2 with HCI and the antifungal complex extracted with
EtOAc to yield 800 mg crude oil. This oil was chromatographed on a Sephadex LH-20 column (2.5 x 100 cm)
eluting with CH,Cl, - MeOH (9:1). Bioactive fractions were pooled to yield 100 mg yellow solid. This
mixture was chromatographed on Sephadex LH-20 (1.1 x 100 cm column) eluting with MeOH to yield 1,
8mg, as a yellow solid (Scheme 1).

From tank fermentations, filtered broth (60 liters) was adjusted to pH 2 with HCI, followed by EtOAc
extraction. The crude mixture was chromatographed on a MCI gel CHP20P, 75~ 150 um (Mitsubishi
Industries), 2.5 x 100 cm column eluting with a gradient of 0 to 100% CH,;CN in H,O. Active fractions
were pooled, yielding 1g crude mixture, further chromatographed on Sephadex LH-20 (2.5 x 100cm
column) eluting with MeOH to yield 350 mg yellow solid. This mixture was chromatographed on MCI
gel CHP20P 37 ~75 um, using a linear gradient of 0 ~ 100% acetone in H,O. 1 (60 mg) eluted first followed
by 2 and 3 as a mixture which were separated by preparative TLC (CH,Cl, - MeOH, 95:5) to give 2
(0.5mg) and 3 (1 mg) as yellow amorphous solids (Scheme 2).

Spectroscopy Scheme 1. Isolation of Sch 42137.
All NMR spectra were obtained on a Varian
XL-300 instrument. Mass spectral data were 4 liters whole broth, filtrate
analyzed by FAB on the VG-ZAB-SE mass 1) EtOAc extraction, pH 2 (800 mg)
spectrometer at an acceleration voltage of 8 kV and 2) Sephadex LH-20, CH,Cl,-MeOH 9:1,

(100 mg)

at room temperature. Spectra were obtained in both
3) Sephadex LH-20, MeOH

positive and negative ion modes. MIKES were
recorded by focussing the parent ion with the Sch 42137 (8 mg)

Scheme 2. Isolation of Sch 42137 (1) and related components 2 and 3 from 60 liters fermentation broth.

60 liters broth, filtrate

1} EtOAc extraction, pH 2

2) chromatography on MCI gel CHP20P
eluting 0 to 100 3 CH3CN gradient

3) Sephadex LH-20, eluting MeOH

4) MCl gel CHP20P, eluting gradient

0 to 100 % acetone

! 1
Sch 42137 (1) 2+3

preparative silica gel
TLC, CH;Cly - MeOH - AcOH
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magnet, colliding it with He gas in a collision cell in the second field free region such that the main beam
(parent ion) intensity was reduced to approximately 50%, and energy scanning the electric sector (ESA)
to collect the daughter ions. The samples were dissolved in dimethyl sulfoxide, glycerol - thioglycerol and
thioglycerol alone were used as matrices in positive ion and negative ion modes, respectively. Xenon gas
was used as the source of fast atoms.

CD spectra were recorded in MeOH solution at room temperature on a Jasco J600A instrument.

In Vitro Antifungal Activity

Activity was determined in microtiter minimum inhibitory concentration (MIC) tests. Media employed
in these tests were Sabouraud dextrose broth (SDB),(Difco, Detroit, Mich.) and EAGLE’s Minimum Essential
Medium with non-essential amino acids, L-glutamine and fetal bovine serum added (EMEM), (Whittaker
Bioproducts Inc., Walkervillle, Md.). Yeasts were grown overnight in SDB at 28°C with shaking, and
inocula adjusted in sterile saline using a spectrophotometer at 540 nm. Mycelial fungi were grown in SDB
with shaking at 28°C for 4 days. Compounds were serially diluted in media in 96 well microtiter plates
(Falcon, Lincoln Park, NJ). SDB plates were incubated at 28°C, and plates containing EMEM were
incubated at 37°C under 5% CO, and 48 hours. MICs in SDB were defined as the lowest concentrations
of drug to prevent growth or, in EMEM, the transformation from the yeast to mycelial phase of growth.

Results and Discussion

The Microorganism

The culture, SCC 1906, is a Gram-positive, filamentous organism that forms a well developed, moderate-
ly branching substrate mycelium which bears globose sporangia on distinct sporangiophores. In contact
with water the sporangia dehise releasing motile, oval spores. Aerial mycelia are not formed. SCC 1906
grows well on most rich organic media, forming yellow brown to light orange vegatative mycelial pigments,
and yellow to yellow brown diffusible pigments. Whole cell hydrolysates contain meso-diaminopimelic
acid, galactose, glucose, mannose, arabinose, xylose, ribose, madurose and a trace of rhamnose. The
producing culture is characterized as a member of the genus Actinoplanes. The culture has been deposited
in the American Type Culture Collection, Rockville, Maryland under accession number ATCC 53878.

Fermentation

A typical time course for the 10 liters fermentation is shown in Fig. 1. The pH remained in the

Fig. 1. Fermentation profile of Sch 42137.
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neutral range throughout the time course of the fermentation. The dissolved oxygen reached maximum
utilization after 36 hours after which it remained reasonably constant indicating continued culture growth.
Although microbial growth as measured by packed cell volume continued to increase throughout the

monitoring period, maximum antibiotic activity was achieved after 72 hours and then remained constant.

Isolation

From a 4-liter shake flask fermentation, the culture broth was filtered and adjusted to pH 2 (IN
HCI). The bioactive component was extracted into EtOAc and further purified as outlined in Scheme 1.
A yellow powder (8 mg) was obtained after lyophilization.

In tank fermentation, three bioactive components were produced. After adjusting the filtered broth
to pH 2, these components were extracted into EtOAc, and further purified according to the steps outlined
in Scheme 2. Chromatography on a MCI gel CHP20P column separated Sch 42137, 1 (60 mg, major)
from 2 and 3 (minor components) which were finally separated by preparative silica TLC, and after removal
of solvents, yielded yellow amorphous solids 2 (0.5mg) and 3 (1.0 mg).

Physico-chemical Properties

TLC on silica gel plates developing in CH,Cl, - MeOH - AcOH (93:7:0.005) revealed the presence
of 1 having Rf 0.5; 2, Rf 0.65 and 3, Rf 0.7. The compounds stained brown in the presence of I, vapors
and tested FeCl; positive. HPLC of a mixture of 1, 2, 3 using a YMC C-8 column and the conditions

described (Fig. 2), resulted in the separation of the three components.

Spectroscopic Properties and Structures

The IR spectrum (KBr) of Sch 42137 indicated the presence of a hydroxyl (3400cm ™ 1), conjugated
carbonyl (1640cm™ %) and pyrone (1570cm™!) functionalities. The UV spectrum is characteristic of
polycyclic xanthone related compounds,*# and is shown in Fig. 3(A).

FAB mass spectral data for 1 show a pro-
tonated molecular ion M+H)* m/z 550, and
(M—H)™ m/z 548 in the negative mode. High
resolution data corresponded to a molecular formula
C,oH,sNO,;, (M+H)*, 550.1713, 4 4ppm. The
'H NMR spectrum for 1 indicated an ethyl group
and two methyl singlets at § 3.50 (N-CH3) and 3.85
(O—CH,). The chemical shift of N—CH; suggested
a strong deshielding influence. In addition, the

Fig. 2. HPLC profile of a mixture of 1, 2 and 3.

1 {8 minutes)

3 (16 minutes)

22—

(14 minutes)

presence of a dioxy-methylene group (O-CH,-
O) at 6 54, 5.6 (d, J=6Hz), an ABX pattern due
to a ~CH,—-CH moiety and a 1,2,3,4-tetrahydro,
1,4-dihydroxy benzene ring were also present in the
spectrum. The addition of D,0 caused the collapse M
of 4 signals indicating the presence of 4 exchangeable

. [ S S —
protons; two signals sharpened that were assigned o 12.5 25.0
to the oxymethine protons (Table 1). Time (minutes)

HPLC: Column: YMC C-8, 2.5x30cm. Mobile
phase: CH;CN-H,0 (+0.003% AcOH), 1:1. Flow
substitution pattern of ring A. When the N-CH, rate: 1.5 ml/minute. Detection: 360 nm, 0.01 AuFS.

Difference NOE experiments confirmed the
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Fig. 3. UV and CD of albofungin related compounds.
(A) UV of Sch 42137, (B) CD of 1~5.
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signal was irradiated, a positive NOE was observed for the aromatic CH; and CH, signals. In addition,
when the aromatic C—H signal was irradiated, both CH; and CH, signals displayed a positive NOE,
indicating substitution at C-23.

In the fully decoupled 3C NMR spectrum (DMSO-ds) 29 carbon signals were observed for 1.
Assignments were made based on APT data and comparisons®® to the related compounds, 4a, 4b (Table
2). The 3C NMR spectrum confirmed the presence of three methyl (CH;, NCH,, OCH;) and three
methine carbons, the latter bearing an oxygen atom. The presence of a methylene carbon at é 91.0 ppm
was consistent with the dioxy-methylene group (O—CH,-0). The presence of a keto, an amide and aromatic
oxygenated carbons were indicated by chemical shifts between 150~ 185 ppm.

FAB-MS data for both 2 and 3 were virtually identical: (M +H)*, m/z 592, C3;H3,NO,; (M+H)"*
592.1811, 4 5ppm.

'H NMR data for the minor components, 2 and 3, indicated the addition of one acetate group to
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Table 1. 'H NMR data for 1 to 5, § ppm (J=Hz) downfield from TMS.
Sch 42137 (1) 2 3 LL'E;‘;?W LL‘8:)2§67B Albofungin (5)
DMSO-d, DMSO-d, DMSO-d, CDCl, . DMSO-d, cpal, DMSO-d,
1.26 1, (7) 3H 1.26 t, (7) 3H 1.26 t, (7) 3H 1.88 m, 2H 1.88 m, 2H 1.8 m, 2H
1.74 br, 2H 1.8~1.95m 1.8~195m 234 m, 2H 2.30 m, 2H 2.05 m, 2H
1.95 tr, (14, 14) 20, 3H 2.1s, 3H
221, 1, 14, 14 245, 3H 238 s, 3H
2.58 m, 1H 2.57 m, 2H
25dd, (13, 13) IH  25m 25m
2.82 q, (7) 2H 282q, (N 2H  282q,(H2H  3.62s, 3H — 2.82tr,(5,13) 1H
3.5s, 3H 3.5s, 3H 3.5s, 3H 3724dd, (5, 14)  3.69dd, (5, 14) 3.25dd, (5, 13)
1H 1H 1H
3.5dd, (5, 13)1H  35m 35m 3.88 s, 3H 3.87 s, 3H 3.35s, 3H
Ar-Me
3.85s, 3H 3.87 s, 3H 3.85s, 3H 455s, 1H 479 m, 1H 3.65 s, 3H OMe
4.51* br, 1H 45m, 1H 4.65m, [H 4.80 m, 2H 481dd, (5,13) 441, (6) 1H
1H
4.80* br, (6, 3) 1H 48 br, IH
485dd, (5, 13) 1H 4.85m 4854dd, (5, 13) 5.08m, 1H 5.06 m, 1H 4.95dd, (5, 13)
14
4.95%* br, 1H 5.15%* s, OH 5324d,(6) 1H 5324, (6) IH
5.40 d, (6) 1H 5404, (6) IH  540d,(6)1H  555d,(6) IH  553d,(6) IH  5.15** d,(3)OH
5.60 d, (6) 1H 560d,(6) IH  5.60, (6) IH 591 d, OH
5.90%* d, (5) 1H 5.95 brs, 1H 6.1d 543 d, (6) 1H
6.7s, 1H 5.67d, (6) 1H
6.7s, 1H 6.7s, 1H 6.70s, TH Ar-H 6.54s, IHAr-H 6.61s,1H,7.0s
13.2%* 5, IH 12.76 s, OH 10.1's, NH 13.0's, OH
13.58 d, OH 128 s, OH
13.5%* s, [H 12.9 s, OH 13.0** s, OH

* Sharpens/** Collapses upon addition of D,0O.
Spectra obtained on a Varian XI.-300 instrument.

the molecule of 1 ("H NMR & 2.0 (2.05) s, 3H, and '*C NMR 20 (21) ppm and 175 (175) ppm). Small
changes in ring G chemical shifts only in 2 and 3 were observed. The rest of the NMR data were essentially
unchanged from those of 1. We assigned the chemical shift values to the protons at 10-H and 13-H by
comparison to *H NMR assignments for albofungin 5 from the data shown in Tables 1 and 3. Albofungin
has a methoxy-substituent on C-10. The 10-H signal at § 4.40 in albofungin was clearly seen as a triplet,
whereas the signal at & 4.80, assigned to 13-H, was seen as a broad complex duc to coupling
with the OH group. Upon addition of D,0, the signal at § 4.80 collapsed to a double doublet. We then
compared the 10-H, 13-H proton chemical shifts in 2 and 3 to 1 and 5, in order to make the assignments
indicated in Table 3. In each acetylated molecule, we noticed a shift of one different proton to lower field
due to acetylation (2, 10-H, & 5.95, and 3, 13-H, ¢ 6.10).

In order to locate the position of the oxymethylene system in 1 as part of ring C, and to assign the
stereochemistry of the 4-H proton, we examined spectroscopic characteristics that would differentiate
between the albofungin and LL-D42067 series of compounds. NMR, FAB mass spectroscopy and circular
dichroic (CD) spectra were obtained for albofungin, LL-D42067 and 1 and a comparison of the data is
presented below. Although some minor NMR chemical shift differences between albofungin and 1 were
apparent, CD studies on these compounds enabled us to establish the stereochemistry of 1.

Interpretation of only the NMR data for 1 could have led to an ambiguous stereochemical assignment
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Table 2. 13C NMR data for Sch 42137 (1) and related compounds.

Carbon Sch 42137 (1) LL-D42067x (4da)  LL-D420675 (4b) Albofungin (5)
type DMSO-d, DMSO0-d, CD;0D-CDCl, DMSO-d,
CH;/CH, 11.5/24.8 20.4 19.1 18.0
CH, 25.0 25.4 259 22.7
CH, 25.2 25.8 26.9 27.8
CH, 28.5 29.0 29.7 —
N-CH, 29.4 30.4 — 36.8
CH 57.9 58.5 62.0 57.5
OCHj, 61.0 61.6 62.2 58.7
CH 62.5 63.3 65.0 72.0
CH 71.0 71.7 72.8 74.6
CH, 91.0 90.4 91.1 90.5
Ar-CH 97.3 100.0 100.1 105.1
C 108.2 109.2 110.5 109.0
C 109.2 109.7 110.6 109.6
C 110.6 111.0 111.7 111.5
C 113.2 113.7 114.7 112.7
C 118.5 119.0 119.2 113.8
C 125.2 126.6 128.8 130.0
C 134.5 134.9 136.1 130.2
C 134.7 135.3 136.3 136.2
C 135.5 136.1 137.0 140.3
C 145.4 141.3 138.1 141.6
C 147.4 147.9 148.9 142.6
C 150.6 151.1 151.9 149.4
C 151.9 152.5 153.0 156.7
C 164.8 165.4 165.3 163.2
C 165.1 165.6 167.2 165.0
C 182.0 182.3 183.6 182.0
é in ppm downfield from TMS, spectra obtained on a Varian XL-300 instrument.

Table 3. 'H NMR values for the ring G in 1, 2, 3 and §.

R,0-C(13)H-C(12)H,~C(11)H,-C(10)H-OR, 10-H 13-H OH OH
1 R,=R,=H 451%br  4.80* br, 5.90%* 4.95%*
(J=6,3Hz)
2 R,=H, Ry=Ac 5.95 br 4.85% m — 5.15%*
3 R,=Ac,R,=H 4.65* m 6.10 m 5.15%* —
5 R,=H, R,=CH, 4.40 tr 4.80 br, 5.15%* d, —
(J=6Hz) (J=3Hz)

* Sharpens/** Collapses upon addition of D,0.
5 in ppm downfield from TMS, spectra obtained on a Varian XL-300 instrument.

of the 4-H proton. In order to assign stereochemistry, we used CD studies. In general large absolute
circular dichroism is associated with an allowed electric dipole transition. In a planar chromophore such
a transition gives rise to a linear charge displacement but in a corresponding dissymetric chromophore,
such as 1, it produces a helical charge displacement which has a linear and a circular component i.e., an
electric and magnetic moment. The sign and the magnitude of the circular dichroism is directly related to
the stereochemistry of the dissymetric chromophore, thus the absolute configuration on the molecule
containing the chromophore may be determined. It is however necessary to locate (1) the polarization
direction of the transition and (2) the location and orientation of the transition dipoles in the molecule.
The coupling of the two chromophores in the dissymetric molecule (the exciton chirality method)” gave
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rise to Cotton effects. The xanthone ring in albofungin is in an inverted arrangement with respect to
LL-D42067. This is reflected by the stereochemistry of the 4-H proton in albofungin and in LL-D42067.
We thus made a comparison of 1, 2, 3, 4a (LL-D42067, the structure of which had been obtained by X-ray®)
and 5 (albofungin). The results of the CD study are shown in Fig. 3(B) and Table 4. Compounds 1~4
showed identical CD spectra, whereas the spectrum of 5§ was clearly opposite. The opposite sign curves
also correlate very well with the optical rotation data (see Fig. 4). Since it had been established by X-ray®
that LL-D42067x had the 4-H equatorial configura- Table 4. CD studies on Sch 42137 (1) and related
tion and the CD curves for 1~4 were the same, compounds.

therefore the stereochemistry at 4-H for 1, (and the

Concentration

two minor components, 2, 3) was assigned similarly Sample MW
to LL-D420670 (4a). In albofungin, 4-H is axial.®* mg/100ml M
-5
- available for this Sch 42137 (1) 549 0.566 1.03x 10
Although no X-ray data are av . : 5 w01 0,388 05 10-5
compound, a CD spectrum has been published® 3 591 0.542 9.87 x 10~6
which agrees with our results. Furthermore, an LL-D42067a (4a) 535 0.581 1.09x 1073
Albofungin (5) 520 0.503 9.67x107%

X-ray structure for the related compound, lysoli-

Fig. 4. Structures and optical rotation data for albofungin and related xanthone compounds.

Sch 42137 (1) R,=CH;CH, R,=R;=H
[«]3° +681° (DMF)
2 R,=CH,;CH, R,=H R;=Ac
3 R,=CH,;CH, R,=Ac R;=H
LL-D42067« (Lederle) (4a) R;=CH,; R,=R;=H
[«]3® +770° (DMF)
LL-D420678 (Lederle) (4b) as for 1 but NH replaces NCH;,

Albofungin (Pfizer) (5) Lysolipin I (6)
[«]3° —670° (DMF) [e]3® —50° (CHCl,)
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pin!® (6) has been made. The [«] 26°C value for 6 is clearly different from albofungin; the stereo-
chemistry at 4-H is reversed and is now similar to 1 and LL-D42067a.

The positive jon FAB-MS of both 1 and albofungin generated strong (M+H)" ions although
fragmentation patterns were weak in both cases. Only fragment ions corresponding to losses of H,O,
C,H,, CH,0, and (CH;0 + OCH,0) from 1, and similar losses from albofungin, were of any significance.

In the negative ion FAB-MS of 1 and albofungin, strong (M —H)~ ions were obtained in each case
atm/z 548 and 519, respectively. Only losses of the ring substituents produced fragments of any significance.

CAD MIKES!V were recorded on m/z 550 from 1 and m/z 521 from albofungin (5) in the positive ion
mode. Two daughter ions arising from losses of 18 and 30 a.m.u. from the (M+H)" ions were clearly
observed in both the compounds. The next daughter ion corresponded to a loss of 48 a.m.u., whereas it
was 50 a.m.u. (with very small 48) in the case of albofungin. This difference may be explained on the basis
of the loss of (CH;0+ OH) in the case of 1 and (NH,+20H) in albofungin. This criterion, although
small, may be used to differentiate molecules possessing an NH, group. In the negative ion FAB MIKES
on m/z 548 from 1 and m/z 519 from albofungin, fragmentation was weak, with only losses of 17 and 30
a.m.u. being of any importance. The objective of performing CAD MIKES was to observe whether the
effect of collision with a neutral gas on the parent ion (in either positive or negative mode) could generate
(a) more intense fragmentation and/or (b) any difference in the fragmentation pattern or intensity of the
two molecules which would enable us to distinguish between them. It may be surmised from the MIKES
investigation that the collision activated dissociation of the two compounds are quite similar apart from
the noted exception.

Biological Properties

The antifungal activity of Sch 42137 (1) against various yeasts and dermatophytes is shown in Table
5. Sch 42137 was very active (MICs <0.125 ug/ml) against yeasts and dermatophytes. Both Sch 42137 and
albofungin were slightly more active than LL-D42067. However in EMEM medium, the activity of Sch
42137 was similar to LL-D42067 and both were much less active than albofungin. No antifungal data were
previously reported for LL-D42067 although LL-D42067 4a (and b) are reportedly>® effective for

controlling coccidiosis caused by Eimeria species in poultry and cattle.

Conclusion

Novel polycyclic xanthone antibiotics have been reported for culture broths of Streptomyces,

Table 5. In vitro activity of Sch 42137 (1), 2 and 3 and related compounds against various fungi.

Geometric mean MICs (ug/ml) in various media

Sch 42137 (1) 2,3 LL-D42067 (4) Albofungin (5)
Y (SDB) (12) <0.125 2 0.125 <0.125
D (SDB) (7) <0.125 1 0.5 <0.125
Y (EMEM) (9) 16 8 32 <0.125

Y =Yeast (SDB) =6 strains Candida albicans; 2 each C. tropicalis, C. stellatoidea, C. parapsilosis.

Y = Yeast (EMEM) =6 strains C. albicans, 2 C. tropicalis, 1 C. stellatoidea.

D = Dermatophytes (SDB) =2 strains each Trichophyton mentagrophytes, T. rubrum, T. tonsurans,
1 Microsporon canis.

EMEM = EAGLE’s minimum essential medium, pH 7.0.

SDB =Sabouraud dextrose broth, pH 5.7.
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Actinomadura, Micromonospora and Actinoplanes sp. They have been shown to be highly active against
various anaerobic bacteria, mycoplasma, Gram-positive bacteria and fungi. This biologically potent family
of antibiotics consists of cervinomycins,!? lysolipin,!® albofungin,® actinoplanones,!®!* (simaomicins,
LL-D42067)%%1% and now Sch 42137 all of which possess a basic hexacyclic structure having xanthone
and isoquinoline moieties.
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