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Two new antibiotics, kujimycins A and B, were isolated from the
fermentation broth of Streptomyces sp. TPR-885 and purified by the extrac-
tion with ethyl acetate, gel filtration on Sephadex LH-20 and silica gel
column chromatography. Kujimycin A was obtained as colorless powder,

m. p. 114~115°C, C4oH70015. Kujimycin B was obtained as colorless prisms,
m.p. 178^180°C, C42H72O16. They were suggested to be neutral macrolides
which have antimicrobial activities against Gram-positive bacteria.

Kujimycins are new antibiotics produced by a new strain, Streptomyces sp. TPR-
885. The microbiological characteristics of the new strain, and the fermentation

procedure were described in the previous paper1).
The kujimycins are composedof several components. Amongthem two main

components, kujimycins A and B were purified and characterized as neutral macro-
lides which inhibited mainly the growth of Gram-positive bacteria. In this paper
are described the isolation of the antibiotics from the fermentation broth and some
chemical, physical and biological properties.

Isolation of Kujimycins A and B

Sixty liters of culture broth were adjusted to pH 3.0 with 2n hydrochloric acid
and centrifuged to separate the mycelium. The beer was extracted twice with IS
liters of ethyl acetate. The combined extracts were washed with 4 liters of 1%

aqueous sodium bicarbonate solution and then with 4 liters of water. Ethyl acetate
solution was dried by the addition of anhydrous sodium sulfate and concentrated to
50g of brown syrup in vacuo. The syrup was dissolved in 150ml of methanol to
removethe insoluble oil and the precipitate.

Further purification of the antibiotics was carried out by gel filtration on Sephadex
LH-20. The methanol solution from which the insoluble impurity was removed by
filtration was concentrated to 50 ml in vacuo and charged on a column (35x550 mm)
packed with 500 ml of Sephadex LH-20 using methanol. The active components were
developed with methanol, and two active peaks were obtained by fractionation.

The first active fraction contained two main components, kujimycins A and B, which
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Fig. 1. Purification procedure of kujimycins A and B
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could be separated from each
other by silica gel thin layer

chromatography using the solvent
system of benzene-acetone (1 : 1).
The second active fraction con-
tained other antibiotics. Two

grams of yellowish white powder
were obtained from the first
active fraction by concentration

in vacuo. This crude powder was
dissolved in a small volume of
benzene and charged on a silica

gel column (120g, 20x500mm).

After the column was washed
with 200ml of benzene, the ac-
tive components were developed
with benzene - acetone (5 : 2).
Kujimycin B was eluted first,

followed by kujimycin A. After
each fraction of the effluent was
confirmed to contain kujimycin

A or kujimycin B by silica gel
thin-layer chromatography, as
developed with the solvent mix-
ture of benzene-acetone (1:1),
each fraction of kujimycins A

and B was concentrated in vacuo.
Each of the crude kujimycin A
(450mg) and kujimycin B (600

mg) was dissolved in ethyl acetate
and charged on a silica gel column (90 g, 20x300mm). Each of them was developed
with ethyl acetate. The active fraction was concentrated in vacuo.
Each of the dried materials (kujimycin A 330mg, kujimycin B 430mg) was

crystallized from carbon tetrachloride-n-hexane or ether-^-hexane mixture. Two
hundred and forty milligrams of kujimycin A was obtained as a white amorphous
powder. Also, 350 mg of kujimycin B was obtained as white prisms (Fig. 1).

Physico-chemical Properties of Kujimycins A and B

Kujimycins A and B are both easily soluble in methanol, ethanol, butanol,
acetone, ethyl acetate, butyl acetate, diethylether, benzene and chloroform, slightly
soluble in hot water and carbon tetrachloride but insoluble in cold water, ^-hexane

and petroleum ether.
Kujimycin A was obtained as a white amorphous powder which melted at 114~
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Fig. 2. Ultraviolet absorption
spectra of kujimycins
AandB.
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Table 1. The properties of kujimycins A and B on thin-layer chromatogram

Plate Silica gel (0.25 mm) Alumina (0.25 mm)
Benzene-acetone Benzene-acetone

Solvent system Ethylacetate

Rf value 0. 46 0. 12 0. 38

Kujimycin A Color of spQt 1 Bluish green Yellowish green Yellowish green
2 Violet Bluish violet Bluish violet

Rf value 0. 62 0. 55 0. 65

Kujimycin B Color of gpot 1 Brown Dark violet Dark violet
2 Purple Dark blue Dark blue

Color 1: Colorization with concentrated sulfuric acid at 100°C for 5 minutes
Color 2: Colorization with anisaldehyde reagent at 100°C for 2 minutes

115°C. The vapor pressure determination of the molecular weight gave 780+20, and
the data of elemental analysis favored a molecular formula of C40H70O15(Mol. wt.
791) for kujimycin A.

Calc'd: C 60.74, H8.92%

Found: C 60.66, H8.87%

The optical rotation is O]d -83° (c 1.0 in methanol), and the ultraviolet

absorption spectrum shows a maximumat 289 m^ (Eufm 0.5) in methanol as shown in
Fig. 2. The infrared absorption spectrum of kujimycin A in potassium bromide

pellet shows the following frequencies: 3470 (B), 2980 (S), 2890 (Sh), 2830 (W), 1760

(Sh), 1735 (S), 1720 (Sh), 1460 (S), 1425 (W), 1380 (S), 1335 (W), 1230 (S), 1165 (B), 1145

(W), 1105(B), 1075(W), 1060(W), 1035(W), 1002 (S), 970 (W), 915 (S), 903 (Sh), 883 (W),

867 (W), 795 (S), 750 (W), 700(W) cm"1 (S: strong, W: weak, B: broad, Sh: shoulder)

(Fig. 3).

Kujimycin B was obtained as white prisms. It has a melting point at 178~
180°C. The vapor pressure determination of the molecular weight gave 845+20, and
the data of elemental analysis favored a molecular formula of G42H72O16(Mol. wt.
833) for kujimycin B.
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Calc'd: C 60.56, H8.71%

Found: C 60.77, H8.73%

The optical rotation is [a]á" -78° (c 1.0 in methanol) and the ultraviolet absorp-
tion spectrum shows a maximumat 289 mju (E}?m 0.42) in methanol as shown in Fig. 2.
The infrared absorption spectrum of kujimycin B in potassium bromide pellet shows
the following frequencies : 3470 (B), 2980 (S), 2940 (S), 2890 (Sh), 2830 (W), 1742 (S),

1720 (Sh), 1460 (S), 1420 (W), 1370 (S), 1335 (W), 1230 (S), 1165 (B), 1145 (W), 1120 (W),

1100 (S), 1075 (W), 1060 (W), 1042 (W), 1030 (W), 1005 (S), 970 (W), 945 (W), 920 (W),

903 (W), 880 (W), 805 (W) cm"1 (Fig. 3). Kujimycin A differs from kujimycin B in
the absorption bands of 1760, 1120, 1042, 945, 880, 805cm"1. Both kujimycins give a

positive reaction with anisaldehyde reagent (ethanol 18ml, cone. H2SO4 1 ml, p-
anisaldehyde 1 ml, as a spray on thin-layer plate and colorization at 100°C for 2
minutes) but negative reactions with Fehling, biuret, ninhydrin, Sakaguchi and

ferric chloride reactions. Tollens, Molisch, anthrone and Seliwanoff reactions
were positive but the existence of a sugar could not be presumed from the results
because only the use of sulfuric acid or hydrochloric acid gave remarkable color.
Fischbach-Levine reactions2) were positive. Kujimycins A and B give a purple

reaction in hydrochloric acid-acetone but violet in chloroform extract for the erythro-
mycin test and give a yellow reaction in hydrochloric acid but pale yellowish green

Table 2. Antimicrobial spectra of kujimycins A and B
M i n i m u m  i n h i b i t o r y

T e s t o rg a n ism

M i n i m u m  i n h i b i t o r y

T e st o r g a n is m
c o n c e n tr a t io n

(m c g /m l)

K u j i my c i n K uj i m y ci n A  B

c o n c e n tra tio n
(m c g/ m l )

K uj i m yc i n A  ku j i m yc i n B

S t a p hy l o c o c cu s  a u r e us  F D A  20 9  P 3. 13 6. 2 5 S a r c i n a  l u t e a  N I H J 0. 4 0 . 4

S ta p hy loc o cc u s a u r eu s S m ith 3 . 1 3 6. 2 5 B a cillu s s u b tilis P C I 2 1 9 0. 8 0. 8

S ta p h y lo co cc u s a u r eu s K o m iy a 6. 25 12 . 5 B a c i l l u s  m e g a t e r i u m 0. 4

1. 6

1. 6

3 . 2

S t a p h y l o c o cc u s  T P R - 5  ( S A ,  P C - R ) 3 . 1 3 6. 2 5
IA M  1 0 3 0

C o r y ne b a c t e ri u m  x e r os i sS t a p h y l o c o c c u s T P R - 1 4  ( S A ,  P C , 12 . 5

6 . 2 5

1 2. 5

1 2 . 5

C P - R ) E s ch er ich ia  c o li B > 1 0 0 > 1 0 0

S t a p h y l o c o c c u s  T P R - 7 ( S A ,  T C - R ) E s ch er ich ia  c o li K  1 2 > 1 0 0 > 1 0 0

S ta p h y lo co c cu s T P R - 1 (S A , P C ,
T C - R )

S ta p h y l o c o c c u s  T P R - 1 6  ( S A ,  P C ,
T C , C P - R )

3. 1 3 6 . 2 5 K leb siella  p n e u m o n a ia e > 10 0 > 1 0 0

6. 25 6 . 2 5
P r o t e u s  v u l g a r i s  H X  1 9

P s eu d o m o n a s a e r u g in o sa

> 10 0

> 1 O O

> 10 0

> 10 0

S ta p h y lo co c cu s T P R - 3 (S A , P C , 6. 2 5

6. 25

1 2. 5

1 2. 5

S a lm o n ella  en ter itid is > 1 0 0 > 10 0

T C , S M - R ) S a l m o n e l l a  p a r a t y p h i  B > 1 0 0 > 1 0 0

S t a p h y l o c o c c u s  T P R - 1 3  ( S A ,  P C ,
C P , E M , O M - R )

S t a p h y l o c o c c u s  T P R - 2 1  ( S A ,  P C ,
T C , S M , E M , O M , L M , S P M ,

S h i g e l l a  s o n n e t  E W  3 3 > 1 0 0 > 10 0

> 1 0 0

10 0

1. 6

> 1 0 0

1 2. 5

0 . 8

M y c o b a c t e r i u m  p h l e i

M y co b a c te r iu m  sp . 6 0 7

3 . 2

2 5

3 . 2

2 5

L C M - R ) S a cc h a ro m y c es c er e v is ia e > 1 0 0 > 1 0 0

S t a p h y l o c o c c u s  T P R - 2 0  ( SA ,  P C ,
T C , S M , K M , e m , o m , l m ,

s p m , lc m - R )

M ic r o co cc u s fl a v u s

P e n ic illiu m  ch ry sog en u m

A sp er g illu s n ig e r

> 1 0 0

> 1 0 0

> 1 0 0

> 1 0 0

Asssay: Two-fold dilution method of glycerin bouillon agar
Abbreviations: SA: Sulfonamide, PC: PenicillinG, TC: Tetracycline, SM: Streptomycin, KM:

Kanamycin, CP: Chloramphenicol, EM: Erythromycin, OM: Oleandomycin, LM: Leucomycin,
SPM: Spiramycin, LCM: Lincomycin, R: Resistant, em, om, lm, spm, lcm: inducible resistant
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in butanol extract for the carbomycin test respectively.

When Kujimycins A and B were examined by thin-layer chromatography using
several solvent systems, a single spot on bioautograms with Sarcina lutea and on
thin-layer plates colorized by concentrated sulfuric acid or anisaldehyde reagent was
observed. Rf values and the color of spots of kujimycins A and B are shown in
Table 1.

Biological Properties

Kujimycins A and B show inhibitory activities against Gram-positive bacteria.

The sensitivity of some microorganisms to kujimycins A and B were determined by
two-fold agar dilution method using the glycerin bouillon agar. The results of the

antimicrobial test are shown in Table 2.
Though the acute toxicities of kujimycins A and B were examined by the

maximumadministration of 300 mg/kg intravenously in ddY strains of albino mice,
all of 10 mice as a group tolerated the drug well, and none of the toxicities were
observed at these doses.

Discussion

Kujimycins A and B were suggested to be members of the neutral macrolides by the
following results.

1. The data of the molecular weight and the elemental analysis give 780+20, C4oH70015
for kujimycin A and 845+20, C42H72O16 for kujimycin B respectively.

2. The infrared spectra showing strong peaks at 1720-1760cm"1 and 1230cm'1
suggest the presence of a lactone and an acetyl group.

3. The Fischbach-Levine's tests are positive.
4. The antibiotics in some solvents do not transfer to the aqueous layer under acidic

conditions.
5. The antibiotics mainly inhibit Gram-positive bacteria.

According to the above results, kujimycins A and B were compared with the descrip-
tions of azalomycin B3), aldgamycin E4), aldgamycin E-like antibiotic5), bandamycin A6),
bandamycin B7), chalcomycin8), elaiophylin9), lankamycin10), megacidinu), mikonomycin12),

and neutramycin13). Kujimycins A and B can be differentiated from these known neutral
macrolide antibiotics as listed above on the basis of physical, chemical and biological

properties. Lankamycin comparatively resembled kujimycins A and B but gives irregular
thick crystalsu) which show double melting points at 147-150°C and 181-182°C and such
weak antimicrobial activity with minimum inhibitory concentrations above 100 mcg/ml
against Gram-positive bacteria. As a contrast, kujimycin A is obtained as an amorphous
powder and kujimycin B is obtained as prisms having a single melting point at 114-115°C
and 178-180°C, respectively. Also their minimum inhibitory concentrations show levels

of 0.4-12.5 mcg/ml against some Gram-positive bacteria. The infrared absorption spectrum
of lankamycin is different from those of kujimycins A and B at 1634, 1497, 752 and 692
cm"114). The carbomycin test for lankamycin is reported to be colorless15). However

kujimycins A and B give yellow reaction in hydrochloric acid and pale yellowish green
reaction in butanol extract by the carbomycin test.
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