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JBIR-129 was isolated as the potent cytotoxic compound, which consists of the 34-membered polyol macrolide skeleton with five sugar moieties.
The relative configuration of the aglycone moiety (C7—C27 and C33—C39) was established by the J-based configuration analysis using vicinal
"H—"H (from "H NMR and PS-DQF-COSY spectra) and long-range '"H—'3C coupling constants (from sge-HETLOC and several J-resolved HMBC

spectra) with steric information obtained from ROESY.

JBIR-129 (1) and its congener (JBIR-139), the GalNAc
adduct at C-21, were isolated from Streptomyces sp. RK74
as the potent cytotoxic compounds against human ovarian
adenocarcinoma SKOV-3 cells with ICs, values of 0.3 and
0.4 uM, respectively. We have described the discovery,
fermentation, isolation, structure elucidation including
relative configuration of sugar units, and preliminary
biological activities of 1 and JBIR-139." In previous stu-
dies, the stereochemistry of large-ring macrolides (> 16
ring atoms) have been determined by using steric informa-
tion (NOE or ROE) and X-ray crystallography combined
with application of chemical modifications such as frag-
mentation. However, it is not usually desirable to eluci-
date the structures of natural compounds by chemical
degradation, especially when their recoveries are small.
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The J-based configuration analysis (JBCA)* method has
been widely applied to the elucidation of the relative
configurations of various compounds.’~> Although
JBCA is mainly used for acyclic compounds, some frag-
ments of large-ring macrolides are considered to have
sufficiently flexible molecular structures. In fact, relative
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configurations of medium- and large-ring macrolides have
been elucidated using JBCA.® Therefore, we have applied
the JBCA method to determine the relative stereochemistry
of the aglycone of 1. However, overlapping of the 'H
NMR signals, which results from the high degree of
oxygenation, complicates the application of this strategy
to 1. Thus, we carefully determined 3JH,H, 2JC’H, and 3JC,H
values using a combination of phase-sensitive double-
quantum-filtered (PS-DQF)-COSY, exclusive correlation
spectroscopy (E-COSY), sensitivity- and gradient-enhanced
hetero (w;) half-filtered TOCSY (sge-HETLOC),” and
several J-resolved HMBC®? spectral analyses.

JBIR-129 (1) was isolated as a colorless amorphous solid
from the culture broth of Streptomyces sp. RK74 by
bioassay-guided fractionation using various chromato-
graphic purifications.! The planar structure of 1 has
already been established from the analyses of UV, IR,
HR-ESI-TOFMS, and 1D and 2D NMR spectroscopic
data (Figure 1). The relative configurations of five sugar
moieties (two -quinovopyranoside, one 5-olivopyranoside,
and two B-amicetopyranoside moieties) have also been
determined by the corresponding "H—'H coupling con-
stants and ROESY correlations.

Figure 1. Structure of JBIR-129 (1). The relative stereochemis-
tries shown in the C7—C27 and C33—C39 fragments and sugar
moieties are independent.

The relative configurations of the three contiguous
carbon chain sequences of 1 (C7—Cl14, C19—C27, and
C33—C39) were established by JBCA as follows. First, to
utilize JBCA, we needed to obtain more 3JH’H values in
addition to those from the previous investigation. There-
fore, we assigned the detailed corresponding J values from
the high-resolution PS-DQF-COSY and E-COSY spectra
(Table S1 in Supporting Information). Long-range
"H—"'3C coupling constants were given by sge-HETLOC,’
J-resolved HMBC-1 and -2, and the selective J-resolved
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HMBC’ spectra. The sge-HETLOC spectrum was effec-
tive for the analyses of oxymethine proton NMR regions
and indeed provided the majority of the required 2’3JC,H
(Figure S18). The J-resolved HMBC-1 and -2 spectra did
not provide further information because of their low
signal-to-noise (S/N) ratio. However, on the basis of
these HMBC data, we measured the selective J-resolved
HMBC, and the remaining '"H—"*C long-range coupling
constants are able to be acquired from the resulted spectra,
even from higher multiply coupled protons, which con-
nect with methylene and/or methyl groups at neighbors
(Figures S21—24).
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Figure 2. Relative configuration determined for C7—C14;%J and
3J are in hertz.

At the C7/CS8 axis, a large coupling constant between
H-7 and H-8b (3JH_7,H,8b = 8.4 Hz) inferred the anti
orientation of H-7/H-8b. A small 2Jc7‘H_ga value (—1.2
Hz) obtained from the sge-HETLOC spectrum indicated
that O-7 and H-8a are in the anti orientation (Figure 2).
For the C8/C9 bond, the large 3JH,8b’H,9 value (9.0 Hz) was
consistent with the gauche orientation between C7 and
H-9. The anti orientation of H-8a/0-9 was deduced from
the small value of ZJH_ga,C(; (—1.8 Hz). For C9/C10, a large
3JH_9,H_10b (10.0 Hz) indicated the anti orientation between
H-9 and H-10b. An additional small 2Jco 11104 (—2.4 Hz)
was indicative of the anti orientation between H-10a and O-9.
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It was difficult to obtain the 'H—'H coupling con-
stants corresponding to the C10/Cl11 axis from the PS-
DQF-COSY spectrum. We sliced the PS-DQF-COSY
spectrum at oy 3.80 (H-9) to yield Jy.100 =~ 3, 3, 9, and
12 Hz and Jy.10p & 3,9, 10, and 12 Hz, while the slice at the
peak of H-12 (6 2.25) gave Jy.11a~ 3, 3,9, and 12 Hz and
Ju-116 ~ 3,9, 10, and 12 Hz. Additionally, we sliced at the
signal at Oy 1.02 (H-11b) in the PS-DQF-COSY spectrum
to yleld 3JH-11b,H-12 ~ 9 Hz, ZJH—lla,H—llb ~ 12 Hz, and
SJH-IOb,H-llb ~ 10 Hz. These results provided the large
coupling constants between H-10a and H-11a (3JH,10a,H,1 la ™
9 Hz) and between H-10b and H-11b, which established
the anti relationships between the protons in these pairs.
For the C11/C12 moiety, a large *Jii_i 1.1 value indi-
cated that H-11b and H-12 are in the anti orientation.
Furthermore, a small 3JH,11.4’C13 (~0 Hz) established that
H-11a and C13 were in the gauche orientation. At C12/C13,
a small 2Jy 2.c13 (<=£2 Hz), obtained from the selective
J-resolved HMBC measurement, indicated that H-12
and O-13 are in the anti orientation. Together with this
data, a large 3JC42,H_13 value (+5.3 Hz) indicated that
C42 and H-13 are in the anti conformation. For the
relationship between C13 and Cl14, a large 3JH_13,H,14a
value (8.0 Hz) and a small 2JC13,H-l4b value (~0 Hz)
established the anti orientations of both H-13/H-14a and
H-14b/O-13. Hence, the dominant conformation of the
C7—C14 fragment turned out to be in a zigzag conforma-
tion, and the relative configurations at C7, C9, C12, and
C13 were established as 75*, 9R*, 125*, and 135*, respec-
tively (Figure 2).

Figure 3. Relative configuration of C13 to C21.

The relative configuration of the tetrahydropyran moiety
(C15—C19) was determined from 'H—'H coupling
constants and ROESY correlations.'’ Large coupling
constants 3JH-]6,H—17 (90 HZ), 3JH-17,H-18b (115 HZ), and
3JH,18b,H,19 (10.2 Hz) indicated that they are in diaxial
orientations. The small coupling constant between H-17
and H-18a (3JH,H = 4.0 Hz) also supported the relative
configuration of this moiety. In the ROESY spectrum,
cross-couplings among H-14b (0y 1.54), H-16 (0y 3.40),
H-18b (644 1.25), and H-20 (0 1.44) were observed, which
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proved that the tetrahydropyran ring moiety is in the chair
conformation. Therefore, O-15 and H-16 were in anti
orientation. Hence, the relative configuration of the tetra-
hydropyran moiety was deduced as 155*, 16R*, 175*, and
195* (Figure 3).

For the C19—C20 axis, the observation of a large 3JH,19,H,20
value (7.2 Hz) indicated that H-19 and H-20 are in the
anti orientation. The relative configuration at C20 was
established to be R* according to the ROE between H-43
and H-18a (Figure 4). For the C20/C21 bond, the relation-
ship of C43/H-21 was revealed as anti based on a large
3JC43,H—21 value (+5.4 Hz). A small value of coupling
constant 2JH.zo,czl (<+2 Hz) led us to determine that
the relative configuration at C21 is S*. For the C21/C22
bond, the observation of a large 3JH_21’H_223 value (11.1 Hz)
established that H-21 and H-22a are in the anti orientation.
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Figure 4. Relative configuration determined for C19 to C27; %J
and *J are in hertz.

From the small value of ZJC21,H,22b (~0 Hz) obtained by
analyses of the sge-HETLOC spectrum, it was concluded
that O-21 and H-22b are in the anti conformation. For C22
and C23, a large 3JH_22b,H_23 value (12.0 Hz) and a small
2 Jt1.224.c23 value (— 1.0 Hz) revealed that both H-22b/H-23
and H-22a/0-23 are in the anti orientation, establishing the
relative configuration at C23 as S*. The relationship
between C23 and C24 was elucidated as follows. A large
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Figure 5. Relative configuration determined for C33 to C39; 2J
and *J are in hertz.

value of 2/, H-23.1-24 (9.6 Hz) revealed that these protons are
in the anti orientation. The relative configuration at C-24
was concluded to be R* by the lack of ROESY correlation
between H»-22 (Oy, 1.84, Oyp 1.14) and H-25 (Oy 4.38).
For the C24/C25 bond, a small 2JH_24,C25 value (—0.9 Hz)
and a large 3JC44,H—25 (£5.4 Hz) indicated both H-24/0-25
and C44/H-25 are in the anti orientation, which led to the
determination of C25 as $*. For C25—C26, alarge 3JH_25,H_26a
(10.6 Hz) and a small *Jeospoes (—0.9 Hz) value
established the anti relationships between both H-25/H-
26a and O-25/H-26b. For the C26/C27 axis, a large 3JH,26b,H,27
value (10.0 Hz) indicated that these protons are in the anti
orientation. In addition, a small ZJH_ZG,‘,,CW value (—1.8 Hz)
was observed, proving that H-26a and O-27 are in the anti
orientation. Therefore, the relative configuration at C-27
was deduced to be S*, thus completing the relative config-
urational assignment for the C19 to C27 fragment
(Figure 4).

For the C33—C34 bond, a large 3JH_33,C45 value (£5.0
Hz)indicated that H-33 and C45 are in the anti orientation.
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A small ZJC33,H_34 value (~0 Hz) established that O-33 and
H-34 are also in the anti orientation. Thus, the relative
configurations at C-33 and C-34 were both elucidated to be S*.
A large coupling constant between H-34 and H-35 (9.1 Hz)
was indicative that these protons are in the anti orientation.
The configurations at C35, C36, and C37 were established
by large values of 3JH_35,C46 (£6.2 Hz) and 3JC46,H»37
(£6.2 Hz) and small coupling constants between C35
and H-36 (*Jesspae = —2.4 Hz) and H-36 and C37
(Jusecss < £ 2 Hz) to be 355%, 36R*, and 37R*,
respectively. For C37/C38, anti orientation of the protons
in this bond was deduced from the large 3JH_37,H,38 value
(10.2 Hz) obtained from the PS-DQF-COSY spectrum. In
the ROESY spectrum, an ROE between H-36 and H-47
(01 0.82) was observed. Taking these data into consideration,
the relative configuration at C38 was proved to be R*.
The relative configuration at C39 was determined to be S*
according to large 3JC,H and 2JCH values between C47/H-39
(3Jc47,H-39 = £6.2 Hz) and between H-38/C39 (ZJH_3&C39 =
—6.0 Hz), respectively. Since an ROE between H-33 and
H-36 was not observed, the relative configuration for the
C33—C39 moiety was deduced as 335%*, 345*, 355*, 36 R*,
37R*, 38R*, and 39S5%*, respectively (Figure 5).

Thus, partial relative configurations of 1 were deter-
mined as shown in Figure 1. Further biological activities,
biosynthetic studies, and determination of the absolute
configuration of 1 are currently under way.
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