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A NEW DERIVATIVE OF ANTIBIOTIC B-58941

Takashi SUZUKI
Microbiological Research Laboratories, Central Research Division,

Takeda Chemical Industries, Ltd., Higashiyodogawa-ku, Osaka 532

Structure of new compound derived by reaction of diacetate
of antibiotic B-58941 with sodium methoxide in methanol is as-
sumed as 2'-O-acetyl-2, 3-anhydro-13-hydroxy-12-methoxy-depoxy
B-58941. It is also assumed that in antibiotic B-58941, D-
mycaminose and 4-ulose sugar are bound to C-5-0 of the aglycone
(by B-linkage) and to C-4'-0 of D-mycaminose (by a-linkage),

respectively.

In the previous reports, mild hydrolysis of antibiotic B—589411) (1),

EtOH .o 2)
(;37}159012N[9\maX 240 nm (¢ = 16200)} gave a neutral sugar (Iv), c6H1003
(2,3,6-trideoxy-L-hexopyranos-4-ulose) and B-58941-B (V), C31H51010N' Treatment
3)

of depoxy B-58941-B, N with sulfonic acid-type resin in methanol gave

3)

€318519

) 2)
D-mycaminose (vi), C8H1704N and a new condensate of aglycone (vi1), 024H38O6

(3,5-dihydroxy-4,8,12,14~-tetramethyl-9-ox0-6,8-(18-methoxyethano)-10,12-hepta-—
)

decadien-15-olide). And formula IIl has been proposed as the plain structure

EtOH

of antibiotic B-58941 diacetate (II), C41H63014N'EX max

240 nm (£ = 15100)].

This report deals with the structure of
Me_ _Me

0 ;I:TjI: _I:AiIfo the new compound (III) derived from II
0 Me

Me © and both positions of VI and IV in T
and IITI together with their confor-

mations of glycosidic linkages.

II

II was reacted with sodium methoxide (two moles) in absolute methanol for

two hours at room temperature, followed by adjustment of the reaction mixture
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to pH 8.5 with acetic acid in absoelute methanol and evaporation of methanol, and
the mixture was separated by chromatography on silica gel column to give a new

compound (III) which has one acetyl group as a main component, C40H63013N [mp

MeOH
max

hyde CO), 1724 (isolated CO), 1695 (conjugated CO), 1645, 1625 em ™t (>c - c),

116°C, A 215 nm (£ = 18200), 'VflaBi 1745 (ester CO), 1730 (lactone CO, alde-
NMR (Table 1), m/e 765 (M+)] and a new compound (VIII) which has one acetyl

MeOH
1 (o] —
group as a minor component, 040H63013N'[mp 106°cC, g‘max 215 nm (£ = 17200), m/e
765 (M+)]. When III was acetylated with acetic anhydride in pyridine, its mono-
o + .
acetate (IX), C42H65014N'[mp 117°C, m/e 807 (M )J was obtained, but no further
acetylation of VIII occurred.

The UV absorption maximum (6 = 18200) at 215 nm of III shows a clear change
in the chromophore comparing with the maxima at 240 nm of I and II. 1In the IR
spectrum of III, the absorptions due to an epoxy group (900, 850, 800 em 1) are
extinguished and a remarkable increase of the absorption due to -CH=CH- at 1645

em ! is observed. In the NMR spectrum of III, two vinyl protons (6.80, 5.80

ppm) and one methoxy (3.30 ppm) are newly observed, but one acetyl (2.10 ppm)

Table 1. Chemical shifts and coupling constants of

the protons of III (CDC1 100 MHz)

37
d,ppm  multi- J-value functional group d.ppm multi- J-value functional group
plicity ,Hz plicity ,Hz

962 1H t 2 ~CH,-CHO 32 M m -c'H-Sﬁ—CH 3
680 1H dd 1510 -CH=CH-CH- 32 IH 4 ¢ —CH-CH-
651 1H d 16  -C—CH=CH- 26 1h ~CH-Ch- Cr-
630 1H d 16 -C—CHeCH- 26 IH t 9  -CH-Ch-h-
580 1H d 15  -G—CH=CH- 240 6H s -CH-N(CH,),
505 1H dd 46  -0-CH-CH- 205 3 s -0—C0-CH,
50 1H t 9  -CH-CH-CH- 144 3H s -¢—cH,

48 IH dt 39  -CH-CH-CH- 125 3H d 6  -CH-CH,

466 M q 7 C—CaCHy 121 3 d 7 -CH-CH,

428 1H d 9 -0—CH-CH- 117  3H d 7 -CH-CH,

358 IH dd 10,2 -Cr-Ga-CH- 110 3H d 7 -(:ZH-CLI_3

330 3H s -0—CH, .06 3H d 7 -CH-CH,

32 H ¢ -CH-CH-CH- 085 3H t 6  -CH~CH,

and one (2.1 ppm) of the methylene protons are extinguished comparing with the
NMR spectrum of II. And in the NMR spectrum of IX, the signal of H-13 is

shifted to a lower magnetic field. The molecular formula and the UV spectrum of
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VIII are the same as those of III, and its IR and NMR spectra are very similar
to those of IITI. VIII may have a tertiary hydroxyl group which does not exist
in IITI, and therefore, cleavages of epoxy bondingQ) (partial structure (A)) in
II must have taken place according to the two ways (partial structures (B) of

IIT and (C) of VIII) as shown in the following scheme.

B
?: H Me H

=~Cs "‘-'(!Zlo ="--C'n—- ém*—Cxa -~ (main)
i

e 4 ey
=Cs=—= Cio=== Cp === C17 == C13=— H OMe Qi
A \0/ g ? Me H
A =Cy=—— Ci0===Cyj=~—C1z===C;3 = (minor)

|
OH OwMe
C

Furthermore, upon spin-deccupling of III, an irradiation of H-2 (5.80 ppm,

d, J=15 Hz) makes H-3 (6.80 ppm, dd, J=15 and 10 Hz) a doublet (J=10 Hz) and

801

reversely, irradiation of H-3 (6.80 ppm) makes H-2 (5.80 ppm) a singlet together

with decoupling of H-4 (2.65 ppm). Thus, they (H-2, H-3) are assigned to trans

vinyl protons. Irradiation of H-4 (2.65 ppm) makes H-3 (6.80 ppm) a doublet
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Fig. 1. NMR spectrum and spin-decoupling of III (CDC1 100 MHz)

3’

(J=15 Hz) and makes C-4-Me (1.06 ppm, d, J=7 Hz) a singlet together with de-

coupling of H-5 (3.58 ppm, dd, 10, 2 Hz —=d, 2 Hz). From these data the formula
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(E) may be proposed as the partial structure of III. Namely, one mole of acetic
acid was lost from II by B-elimination to give a new double bond (—02 = C3—)

conjugated to the lactone carbonyl ( C; = 0).

4, multiplicity ;‘OSd
8 % oM 9 0 e g
-C—C2=——C3—C4—C5=—Cg~ =3 =Ci—— C2=—==C3 Cs=——Cs5 —Cs~
] 1 ] ! 1 | | ] 1 f
H2 Hs Hs Hs Hs H2 Hs Ha Hs He
D Y 10 2

J ) 15 10
4, multiplicity 580d  680dd 265m  358dd

On the basis of the fact that the new compound III is obtained, respective
binding positions and configurations of D-mycaminose and 4-ulose moieties in I,
IT and III can be confirmed from the description detailed below.

At first, comparing the NMR spectrum of III with that of II, no change is
observed except for the partial structures (B) and (E). Since there are two
&, B-unsaturated carbonyls in the structure of III, the strong absorption (6 =
18200) at 215 nm is observed in its UV spectrum. Thus, it is clear that the
binding position of D-mycaminose in IITI is C-5-0.

Furthermore, the protons which are found as doublet at 4.22, 4.26 and 4.28
ppm in the NMR spectra of I, II and III, respectively, may be assigned as the
anomeric protons (H-1') of D-mycaminose moieties in these compounds, in compari-
son with the chemical shift and multiplicity of the anomeric proton of methyl-
D-mycaminoside reported in the previous paper.2) The protons found at 3.69 (in
I), 5.0 (in II) and 5.0 ppm (in III) which are coupled with each anomeric proton
(H-1') of D-mycaminose moieties may be assigned as H-2' in the respectively cor-
responding compounds. Thus,it may be revealed that the hydroxyl group at C-2'
of D-mycaminose moiety in I is free and those in II and III are acetylated.
Therefore, it is concluded that in each compound 4-ulose is bound at C-4'-0 of
D-mycaminose moiety.

Secondary, the anomeric protons H-1' of D-mycaminose moiety in IITI as well
as I are coupled to H-2' with J=9 Hz. From this coupling constant, it is clear
that D-mycaminose moiety is bound with (-linkage in I or III.

On the other hand, the anomeric protons H-1" of 4-ulose moiety in III as

well as I are coupled to H-2"a with J=4 Hz and to H-2"b with J=6 Hz, and
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therefore it is also clear that 4-ulose moiety is bound with a-linkage in I or

III.

A1l protons in I and III are assigned as shown in Table 2,

and the total

structures of III and I are shown as the formula III (2'-O-acetyl-2, 3-anhydro-

Table 2. NMR spectra of antibiotic B-58941 (I)
and III (CDClB, 100 MHz)
H H H H H H H H H H H OH OH OMe H H
18 U 10 1" 15 5" 1 3 2' 5 45 32° 13 12 1_3_ 3’
§(ppm) 970 654 634 5.0 483 4.47 422 384 369 356 33 33 278 2.6
t d d dd dt q d dt t dd d
1 1H H H IH H 1H 1H IH 1H IH 2H 2H H 1H
J(Hz) 2 18 16 4 3 7 9 10 9 10 8
6 9 2 2
5 (ppm) 962 651 630 505 48 466 428 680 50 358 32 33 330 32 26
t d d dd dt q d dd t dd s d
11 1H IH 1H 1H 1H 1H 1H H IH 1H 2H H 3H 1H 1H
J(Hz) 2 16 16 4 3 7 9 15 9 10
6 9 10 2
NMe H H OAc H H Me Me Me Me Me Me Me
3 2 819 2 671462,3" 4 12 6’ 6” 8 14 4 17
& (ppm) 252 2519 2624 1915 1513 1.40 126 124 118 1.11 109 085
1 s S d d d d d t
6H 2H 3H 10H 1H 3H 3H 3H 3H 3H 3H 3H
J (Hz) 6 7 1 1 1 &
J (ppm) 240 5802824 205 20-16 26 144 125 121 117 110 106 0.85
1 s d s s d d d d d t
6H 1H 3H 3H 10H H 3H 3H 3H 3H 3H 3H 3H
J(HZ) 15 6 7 7 7 7 6
Me
(o] CHO MQ Me
N/
OACO
MeO \/0&\0
Me Me
0 07 Me O
Me
Me 0

13-hydroxy-12-methoxy-depoxy B-58941) and formula I (5—[3',6'—dideoxy—3'—di—

methylamino-4'-0-(2", 3", 6"-trideoxy-0.-L-hexopyranos-4'"-ulosyl)-B-D-glucopyrano—

syloxy]—6—formylmethyl—3—hydroxy—4,8,12,lQ—tetramethyl—9—oxo—12,13—epoxy—10—

heptadecen-15-olide), respectively.
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