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B B Kt e FEWBEREES (tobra-
mycin sulfate )R 4 Lilly 22 ARG H, B H
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te) ot i T R T AR AR 774 B, B R
¥ (apramycin) PRELES Lilly A S19000 2 B2 (%,
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Fig. | The effect of differeat temperature
on the titer of youlemycin in fermentation
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Fig. 2 The effect of MgCl, and K,PO, upon
the youlemycin production
I. MgSO, + K,HPO, I. MgCl, + K,PO,
Mg*t 0.50%; Kt 0.29
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PRERASNREEND, BFAH A
NSy, ISR E TP EERRRBERM
B—MNED,

(Z) EHROEW

TESRA 30ml 5 EA 250m! =FME
TR (B 4), HEEERENEN,
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Fig. 4 The effect of inoculation volume
B3 REBEEREASNRFEEASNWER : on the production of youlemycin

Fig. 3 The effect of fermentation medium on

&~

the production of youlemycin components (Cha- o teoot
racteristic  bioautograph of the youlemycin - )
complex) The solvent system was consisted of 5-1200- (
a-propancl: methanoi:ammenia solution (2.5! % L .
2.0:2.0) : E :
£ o
60, 80, 100 1 120ml, H &R T E 50 % g 1
B 7 40—80ml BT, ﬁmﬁ%xks ¥R T 400F
80ml, ZHTEAE TRE -
(B) @A HBEL T TN e
8L ABWAERMERETHEE 200ml iR (ml)
: . oy Volume in 500 ml flask
C-¥ e AR (E 6), B EERRNAREESENEN

SEEEY C-19 Eﬁﬁﬁgﬁfggﬁ 24—84 . Fig. 5 The effect of medium volume oa the

~ production of youlemycin in shake culture
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Fig, 6 Metabolic change in tank fermentation with youlemycin . producer-Sireptomyces sp, 0-19
' 1B B8 Reducing sugar; 2. pH; 3.E8tk Mycelial weight; 4.3 Potency
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Fig. 7 Characterization of ion exchange

resin on isolation of youlemycin

1.WzHE Absorption  2.f8MF Desorption

gan SR GFR4E, B =5 A7 S5 Pk L BY
RE. 3R O KRG BR M,

BEMAFE 1 SERBEK, & pH
4.0 71 8.0 WBRRE - B S rh i ch

%1 AEBRESKERAENTELEXNERF LS

Table 1 Comparison of the youlemycdn with other aminoglycoside antibiotics on papes chromatography

*
RHAL k&
Salvent sysiem fﬁfcﬁl 'EiBE# 'F'%ﬁ: EE‘;* ﬁffﬁﬁtﬁt .
Youlemycis [Kepamycin Al[Kanamycin B *Tobramycin ) Apramycia |
10ZREmR: MM (1:1)
Ammonium acetate: Methanol 0.75 .76 0.78
R R (3801515 T
Methanol: Water: Acetic a)ad 8.33 0.43 0.50
THREE:AK (2:1:1)
Butanol: Acctic acid: Water 0.81 0.84 0.83
FE:10% Wi (1:1)
Mcthannl mum Chlﬂl‘ldt 0.45 0.48 0.41 0 41
R Ett
KERET B+ 2088 EFRBECT )
o-butanol {water)+ 1.00 1.09 2.29 3.14
P-toluene sulfonic acid
Ibid 1.00 1.13 2.25 4.19 t.75

* FTHE—58BM Xo-hua No. | paper

** 358 2045b 4L Schleicher and Schill 2045b paper, youlemycin == 1
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HEFi, 3000V, 25mA F155mA, 30 ey

maREsh. (MEFEREE).
LT R4 — 5 ffEE 2045b W

EATIRUEREITOR Lo WM ERHRT, AHEFERSGR
MNEIDEHEREREXSHA RS P

22 RERRSACRENTANERNMAEHT LR
Table 2 A comparison of the youlemycin with other aminoglycoside
antibiotics on thin-layer chromatography (silica gel)

. RIEE A T B IES BRECREH
AR Re BRI,
W B R B b (L

5 W A R
Solvent system ug‘" ‘F‘ﬂﬁ% *BER TEER
Youlemycin |Kanamycin A[Kanamycin B| Tebramycin
AR A i EKC2532.0:2.0)
0.13 0.15 0.16 0.26
n-propyl alcohol: Methapol: Ammonium hydroxide
109:KE B i B ER(1:1)
023 0.32 0.24 .
Ammonium acetate : Methanol

TESE (%): C 33.63, 33.61; H
6.53, 6.79; N 8.72, 8.52,

5 F B (mfe) 583 [HETFEGE
(FAB)1IE 8 e #%"C Bkt
(B9 ) ERIAA CuHsN:Ouo

INT,
A000 ] 344 | !';],‘
] 8
] 540 8
4
584
&
0 rr T T T R rrrrrerrrr o
100 200 300 400 HOO 60O 700 800 M/Z
Bs (RRBEEE
Fig. B Mass specirum of youlemycia ia FAB
PSR T 10,
4 ST 3 oK I OB,
MR (RS LB 1],
hRBE, EHEE SMBESRN °C

N RS R A B 6(ppm) BUERE 3.

Ho LBEOEERRIYN
Fig. 9 *C NMR spectrum of
youlemycin in D,0, 100 MHz

. 1 8 5 4 3 2 1

0 REBERAOBELRER
Fig. 10 'H NMR specijum of
ywulemycis in D0, 100 MHz
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cm ™!

A1 ERBRash ki
Fig., 11 Infared spectrum of
youlemycin in KBr

¥3 KREX . MERSHALERC
HRHMOLFEEE § (ppm)

Table 3 A compariton of youlemycin with
saccharocin & apramycin in C-NMR che-

Bx3

. o EEER
o BEAY WMHRRE™ RES
Carbon Saccharocin | Apramycin | Youlemycin

sultate

N-CH, 31.4 31.3 31.1
54,8
14.4

(0\) fiEEE
RERRRENELAERRERLN
BEHE, A5 FRBRARBENTEE
ERBERTIERG 4),
%4 RRESRSFHER.FEEBINGRE ML

Table 4 A compariton of youlemycin with kana-
mycin A, tobramycin in antimicrobial spectra

SRMmBR
(prg/ml}
Minimal

\ inhibitor
L H gl

concentration

Test organisms

ik | BB | ¥E
BE I BE | B
(YLD KKmD|(T

&R AWHHE R-136 1.56 [>100 | 1,356

Staphylococcn: aurens

SRBHHIRE FDA-209P |, 0 | o o6 |y 56

Staphylococcus aurcus

Wi SR PCI-602 0.78 | 3.125| 1.56

Klebsiella pneumoniae

H LR PIC-219
Bacillus subtilis 0.78 1 #.78 | 0.78
FHAEFAE OX-19 0.78 ] 6.25 | 6.25

Proteus vulgaris

P ITEH 755 1.56 [12.5 |12.5

Serratia sp.

¥ EERER R 1FO-3333 12.5 [12.5 |12.5

Micrococeus lysodeikiicus

T ALREE IFO-12685 | | o0 13 155 | 1,56

Comomonds terrigens

mical shifus
L8R
BRer HEZY MBEAEEY mER
Carbop | Saccharocin | Apramycin | Youlemycia
sulfate
1 50.7 50.7 50,7
2 9.1 29.1 29.1
3 49,5 49.5 50.3
4 78.9 78.6 78.8
5 75.9 75.9 75.3
6 73.2 73.2 73.2
1 96.0 96.0 95.9
z 48.7 48.9% 45.9
3 27.8 27.8 27.3
Ly 66.8 66.8 6.9
5 70.5 70.4 70.4
6 63.7 63.5 63.5
7 60.3 60.3 80.1
B 33.6 93.6 93.5
1 95.5 95.3 95.2
zr 71.2 71.2 71,2
3 73.8 70.0 70.0
L 70.2 53,2 53.0
5 73.2 68.9 68.9
6 61.4 61.3 61.2

SZMATH GN-315 2.5 =100 12.5
Pseudomonas aeruginosa
XBHEH K-12 1.56 | 6.25 | 1.56

Bischerichia colt

MESRSHEEERERIARS
198k SR B A A0 TR ST B R SR ELER L% 5.
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%5 AFERXSATAENTRAEEN I RSIRAWOFEAAWERWLR"
Table 5 A comparison of yeulcmycin with other aminoglycoside amtibiotics ia
antibacterial activity of aiseteen strain Psemdomonas acruginesd
REER RABR EEEX +RER TEETEER
Youlemycia Gentamicia Tobramycin Eanamycin Amikacia
MIC,, meg/ml 16 16 8 =128 4
MIC,, mcgfml # 16 128 64 =128 8

* RIS L E R AR e R AT U R .
The data were supplied by prof. Liv Yukusm in Antibiotic Rescarch Institute, Shanghai medical Univer-

sity.

(h) 2B

LDy /N BRI ST B 58 B 04 160
meg/ke, etk 204.17mg/kg, 106 H/AER
1 Re

G W

g0 ERAEBHESERER
MEEEERNERY, 240FEmN t
Ko ZEWHKBHBBERTDER f-WH
Rrdssh, SAMERERENARFR
Li— R M EEREEER, AR
=25 EE (Nebramycin) ELEHEE, Wi
BEFEEBOFE BAESR B
13 AR EmiES, Ruedasias
B, MEAEFEMEABEEE RE
BELHEEE T IERNEE) BE
PN I IRA TR Lilly AFLRERN
PR EERBLRLEERTHE, £
SRR BT LL B AR

NHCH3 g’

ERtiRESSREEEGER. MFAD
R °C BB LU R R o i i
WL F A4 CalHNsOu, ZERFEBEH -
pAEEHhBESEHETEN, MUREBRED
8¢ BRSO (ppm ) BWER
R BERE, MESENEARER
ShnarEERARLE 12, &6), R
73 frfEE T L % 0.8ppm, 7 14.4 70
s4.8ppm G H M, MRLKBRNG
RE3-CERMBRER, E3AKRET
Frafvefr B R A 5—10ppm RIF AL FE,
£ 2 ®1 4 BIET LA 2ppm MBS
TLERMRE AR XS, HERAEERRD
-NH-CH,-CH,OH ZE&# FRH ¥ 5
HEE—-YHES

REBENEABE., HEEHFL
EERT AR A TR ERER, BEX
S R IR
PEA B C-19 SR ERMREZEE Nk
s bRl SIth Y BIR0, FIIBRET &

12 RERBRNERSEH

Fig. 12 The basic structure of youlemyein
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%6 NLHAREREFSHLE
Table 6 A Compafison of the basic structure of some antibiotics
Anttﬁi't%o%cs R, R R Molecular formula |Molecular weight
R RS ou -H _NH, CarH N0, 2 540
Saccharocin
FanBR -NH, -H -NH, CuHLN,O,, 539
Apramycin
EACREEE § o -NH, -OH -NH, C,HuN,G,, 535
Oxyapramycia
AREBR -NH, -H Caytly,N,0y 583
Youlemycia .
M EEEBANE LN RARBE (Youle- 1976.
mycin)oﬂiﬁi&ﬂzm%—d\?ﬂﬁ,éifﬁ [4] (;;:;::r, S Q. et al.; J. Org, Chem., 41: 2087,
%, 8FEE—FKE. [5] Koch, K. F. et al.: J. Org. Chem, 43: 1430,
1978.
[6] Keji, T. et al.: EREER, 4,032,404, 1977,
£ 5 X ﬁ [7] Summet, J. B.: J. Biockem, 61: 343, 1952
,L-l] jf ﬁ‘. ﬁﬁ#i&gﬂ’.ﬁﬁs gzm,’ }\&E [3] Masashi, A. et al.: J. Aatibiou'cs, 36: 651,
t I, 36 215 T, 1985 &, 1983 o
[2] Koch, K. F. et al.c KREF| , 1,178,489, 1970. [9] Kazuhire, K. et al.: J. Anidiosics, 36: 738,
(3] Willism, M. S. et al.: BEEH , 3,962,427, 1983.
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THE FERMENTATION, ISOLATION AND PHYSICO-CHEMICAL
PROPERTIES OF YOULEMYCIN

Ye Xuwei

Qiang Yaiing

(Instisuze of Micrabiolegy, Academia Sinica, Beijing)

Strepromyces sp. No. C-19 was isolated
from soil sample collected at Youle mountain
of Xishuangbanna in Yunnan. The strain

was found to produce a new antibiotic

Youlemycin and a minor component.
Youlemycin was obtained with a high
vield in soymealglucose medium and isolated
by Amberlite IRC-50 resin
culture broth, The substance was purified by
chromatography on a Nankai D 15! macro-
column and CM-Sephadex

column from

reticular resin
C25.
Youlemyein exhibits 3 broad antibacterial
spectra, especially against most of the aminog-
Iycoside-resistant organisms (Staphylococcus
aurcus, Pseudomonas acruginosa etc). It is
a novel aminocyclitol antibiotic, which is re-
lated to apramycin and saccharocin (antibio-

tic KA-5685).
powder having the empirical formula
CusHasNsOp (MW, 583 by FAB mass spectra),
m.p. 162—i65°C (dec.) and [m] o™ +137.8°
in water. It has no characteristic absorption

Youlemycin is a colorless

maxima in ultraviolet spectrum. [t can form
salts with inerganic acids. PBased on its
unique ultraviolet spectrum, infrared spec-
trum, nuclear magnetic resonance spectra,
FAB mass spectra, and compared with kana-
mycin A or B, apramycin, robramycin, it is
judged to be a novel aminoglucoside type of
compound.

Key words

Youlemyein; Aminoglucoside antibiotic;
Sirepromyces sp. C-19; Apramycin
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