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During the screening for new antibiotics,
a new antibiotic was isolated in crystalline
form from the cultured broth of a Strepto-

myces, isolated from a soil sample collected
in Okinawa. The structural studies revealed

that this antibiotic was deoxynybomycin1},
which had been already derived chemically
from nybomycin2) by Rinehart et al. In
this communication, characteristics of the
strain, production, isolation, properties of
this antibiotic, and the structural determina-
tion are reported.

Characterization of the
Producing Strain

Colonies of the strain (the laboratory
number: MB891-A1) on starch agar and

calcium malate agar were examined micro-
scopically. It belongs to the Streptomyces,
forming well-branched substrate mycelia
with long aerial mycelia in open spirals
without whorl formation. The surface of
the conidial spore has a hairy structure

under scanning electron microscope. In the
case of this strain, observation of the hairy

structure by the conventional electron micro-
scope is difficult. The cultural characteris-
tics of the strain on various media are
shown in Table 1. Utilization of carbo-
hydrates on the Pridham-Gottlieb's basal
medium is as follows: rhamnose, glucose,
mannose, galactose, fructose, starch, glycerol
and inositol are utilized, yielding abundant
growth; saccharose is slightly utilized;
maltose and dextrin give varied results;
arabinose, xylose, lactose, raffinose, inulin,

s

alicin, sorbitol, mannitol and dulcitol are not
utilized. As shown in Table 1, Streptomyces

No. MB891-A1 belongs to a nonchromogenic
type, the growth on various media is colorless

to pale yellow, the aerial mycelium is white
to light gray, the soluble pigment is gene-

rally none, and the proteolytic action is weak.
Among known species of Streptomycesy the

strain is most similar to Streptomyces pseu-
dogriseolus.3>4>5) However, several differen-

ces are found between characters of Strepto-
myces No. MB891-A1 and Streptomyces

pseudogriseolus as shown in Table 2. Thus,

Streptomyces No. MB891-A1 can be assigned

to a new species named Streptomyces hyali-
num n. sp. Hamada et Yokoyama.

Production, Isolation and Structure

A medium containing starch 1.0 %, glucose

1.0 %, meat extract 0.75 %, peptone 0.75 %,
sodium chloride 0.3 %, magnesium sulfate

0.1%, and trace of metal ions was used
for the production of the antibiotic. The
maximumproduction was observed in four
to five days of a shaking culture at 30°C.
The antibiotic was extracted with butyl

acetate from the broth nitrate at pH 2.0.
The extract was concentrated and charged
on a silica gel column. After washing the
column with benzene, the antibiotic was
eluted with benzene-methanol (10: 1). It
was found that the eluate contained two
active components. They were separated
by silica gel column chromatography using

chloroform and chloroform - methanol (10 :
1) as developing solvents.

Both of the isolated compounds had similar
and characteristic UV absorptions. A com-

pound eluted later was identified as nybo-
mycin by direct comparison with an authen-

tic sample kindly supplied by G. B. Whit-

f

ield of the Upjohn Company.
A compound eluted faster in the silica gel

column chromatography (compound I) was
crystallized as colorless needles from acetic

acid-water. It does not melt up to 300°C.
It is slightly soluble in concentrated hydro-
chloric acid and acetic acid, but hardly
soluble or insoluble in water, methanol,
ethyl acetate, chloroform, acetone, pyridine,
dimethylformamide, and dimethylsulfoxide.
It has molecular formula C16HUN2O3 (M.W.
282). Calcd.; C 68.07, H 5.00, N 9.92.

Found: C 67.80, H 5.00, N 9.94. Parent

peak of mass spectrum was m/e 282. The
ultraviolet spectrum is shown in Fig. 1.
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Table 1. Cultural characteristics of the strain No. MB891-A1

JULY 197O

G row th A erial m y celim
Solu ble

p ig m ent
P h y siolog ical p roperties

G ly cerol C olorless to pale y ellow White to lig h t b row n ish B row nish

N on e

N on e

N on e

N on e

N o tran sp aren t zone is

n itrate ag ar, [l h C a, C rea m ] ; pa le gray to lig ht g ray [5 fe,

27-C y ellow ish brow n reverse A sh es]

G lu cose-

asparag m e
ag ar, 27-C

C alciu m

P oor, colorless

C olorless

T h in, w h ite to lig h t

b row n ish g ray

White to brow n ish g raym ala te a ga r,

27-C

C olorless

P oor, colorless

[3 fe, S ilver G ray ] observed aroun d th e

gr ow th

P epton e solu-

tion (conta in -
ing- 1.0 % of
N aN O 3), 27-C

S tarch a ga r,

N on e

T h in, w h ite to lig h t

No redu ction of n itrate

N eg ativ e h y droly sis of

27-C brow n ish g ray starch

T y rosine C olorless

Colorless to p ale y ellow ishbrow n

C olorless

C olorless ; w hen cultu red

W h ite to g ray [3 fe, N on e

B row n ish

N on e

N on e

N on e

N eg ativ e tyrosin ase

ag ar, 27-C

P otato p lug ,
2 7-C

N u trien t

ag ar, 27-C
or 37-C

L oeff ler 's

S ilv er G ray]

S c an t , w h ite to g ray

N on e

N on e

W h ite to g ray

reaction

N o liqu efa ction of coa -

serum , 30-C

G elatin , 20-C

at 37-C, the g row th w as

not ob serv ed

C olorless

g u la ted seru m

No liq u efaction of g ela-tin

S k im m ed C olorless ; w hen cultu red N on e

N on e

F ain t N o co ag ulation an d

m i l k , 303C

C ellu lose,

2 7-C

Y east-m a lt

a t 37-C, the g row th w as brow n ish

N on e

peptonization is ob serv -

not ob served

C olorless

ed after abou t 20-d ay

cu ltu re

N o decom p osition of

cellu lose

Colorless to p ale y ellow ish A b un da nt, lig h t g ray N on e

N on e

aga r (IS P ),
27 -C

O at m eal ag ar
(ISP ), 2 7aC

S alts-sta rch

ag ar (IS P ),
27 -C

G ly cerol-aspa-

b row n [5 fe, A shes]

C olorless T h in, lig h t gray

P o o r , h y alin e

P oor, colorless to pale

Thin, w h ite

Light gr ay [5 fe, A shes

N on e

N on e

rag in e a ga r
(ISP ), 27-C

yellow t o  5 i h, L ead G ray ]

The description in parenthesis [ ] follows the color standard shown in Color Harmony Manual of Container
Corporation of America.

Table 2. Comparison of Streptomyces No. MB891-A1 with Streptomyces pseudogriseolus
M B 8 9 1 - A l 5 .  p se u d og r iseo lu s

S u r fa c e  o f  s p o r e h a ir y s m o o th  o r  s p in y
H y d ro ly s is  o f  s ta r ch n e g a tiv e s tr o n g
L iq u ef a c tion  o f  g e la tin n e g a tiv e "w e a k  to  m e d iu m
M ilk

U tiliza tio n  o f  c a rb o h y -
d ra te :  a ra b in o s e ,  la c to s e ,
s a licin ,  m a n n itol  a n d

n o  co a g u la tio n  a n d  p ep to n iz a tio n c o a g u la tio n  a n d  p e p to n iza tio n  co m -
c o m p le te d  in  1 5 ~ 2 1  d a y s p le te d  in  2 5 ~ 3 0  d a y s

n o t  u t ilize d u tiliz ed

d u lc ito l
M e t ab o lite s  p r o d u c e d n y b o m y c in  a n d  d e o x y n y b o m y c in x a n th o m y c in - lik e  s u b sta n c e
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Fig". 1. Ultraviolet spectrum of deoxynybomycin (MeOH)
cr/%*-/am
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Fig. 2. The n.m.r. spectrum of deoxynybomycin (100 MHz, Deuterotrifluoroacetic acid)
å 400 300 200 loo

iSea?H doge): 220 m^ (4.44), 264mU(4.56),

285 mu (4.67), 294 m/z (4.59, shoulder), 353

m// (3.08), and 368 mju (3.ll). The infrared

spectrum is shown in Fig. 2. The NMR

spectrum (Fig. 3) in deuterotrifluoroacetic
acid shows three C-methyl groups. Two

methyl signals at 2.82 and 2.915 coupled with
methine protons at 7.08 and 7.305, respecti-

vely, with small coupling constants less than
1.0 Hz. Irradiation at 2.828 brought about
27.0 % increase of integrated area of a proton

8 (PPM)

at 8.235, but 5.5% decrease of that of a
proton at 7.085. Whereas irradiation at 2.915

brought about 32.5% and 15.1% increases
of integrated areas of protons at 8.23 and

7.305, respectively.

From these results, compound I is deduced
to be deoxynybomycin, which has a methyl
group instead of the hydroxymethyl group
of nybomycin.

The conclusion was confirmed by direct
comparison of compound I and deoxynybo-
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Fig. 3. Infrared spectrum of deoxynybomycin (KBr).

JULY 197O

CHpR
Table 3. Antibacterial spectra of deoxynybomycin and

nybomycin (Minimum inhibitory concentration
on nutrient agar)

CH2-0

R=H, compound I
(deoxynybomycin)

R=OH, nybomycin

mycin, which was derived from
nybomycin by refluxing with hy-
droiodic acid1}.

The antibacterial activities of
deoxynybomycin are compared with

nybomycin in Table 3. In general,

deoxynybomycin has stronger acti-
vities than nybomycin.
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