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Stereochemical Assignment of the C21-C38
Portion of the Desertomycin/Oasomycin Class
of Natural Products by Using Universal NMR
Databases: Proof™*

Choon-Hong Tan, Yoshihisa Kobayashi, and
Yoshito Kishi*

We have predicted the relative stereochemistry of the C21 —
C38 portion of the desertomycin/oasomycin class of natural
products from three simple universal NMR databases.!]
Herein we report a stereoselective synthesis of the C21-
C38 degradation product with the predicted relative stereo-
chemistry, thereby proving our prediction.

The C21-C38 degradation product 2a was obtained in two
steps from oasomycin A (1; Scheme 1). For practical reasons
the degradation product 2a was isolated and fully character-
ized as its peracetate 2b.[> 3
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Scheme 1. Reagents and conditions: a) 1. O;, MeOH, —78°C; 2. NaBH,;
b) Ac,0, Py, DMAP, 60 % (3 steps). See ref. [16] for abbreviations.

Scheme 2 outlines a stereoselective synthesis of the right
half of the predicted diastereomer. The C29-C32 moiety
corresponds to one of the eight diastereomers used for the
creation of the contiguous dipropionate NMR database, and
we have shown that this particular diastereomer can be
obtained with high stereoselectivity by two consecutive
Brown crotylborations.[* Indeed, the first crotylboration
gave the desired anti enantiomer 4 with 92 % ee, whereas the
second crotylboration gave the desired diastereomer 5 in a
10:1 diastereoselectivity with >98 % ee.[> 7 In these reactions
the relative stereochemistry at C29/C30 and C31/C32 was set
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Scheme 2. Reagents and conditions: a) tBuOK, (E)-2-butene, nBuLi, (+)-
(Ipc),BOMe, BF;-OEt,, THF, —78°C, 62%; b) 1. BnBr, NaH, nBu,NI,
DMF, RT; 2. OsO,, NMO, acetone/H,0, RT; 3. Pb(OAc),, benzene, RT;
4.tBuOK, (E)-2-butene, nBuLi, (—)-(Ipc),BOMe, BF;-OEt,, THF,
—78°C, 60% (4 steps); c) 1. BnBr, NaH, nBu,NI, DMF, RT; 2. OsO,,
NMO, acetone/H,0, RT; 3. Pb(OAc),, benzene, RT; 4. (+)-(Ipc),BOMe,
CH,=CHCH,MgBr, THF, —78°C; 5. BnBr, NaH, nBu,NI, DMF, RT, 73 %
(5 steps); d) 1. OsO,4, NMO, acetone/H,O, RT; 2. Pb(OAc),, benzene, RT;
3. (-)-(Ipc),BOMe, CH,~CHCH,MgBr, THF, —78°C; 4. BnBr, NaH,
nBu,NI, DMF, RT, 67 % (4 steps); e) 1. OsO,, Corey (S,S)-ligand, CH,Cl,,
—90°C, 87 %; 2. BnBr, NaH, nBu,NI, DMF, RT, 88%. See ref. [16] for
abbreviations.

through the E configuration of butene, whereas the absolute
configuration was set by the configuration of (Ipc),BOMe.
The C33 and C35 stereogenic centers were then introduced
through two consecutive Brown allylations with diastereose-
lectivities of >15:1 and 15:1, respectively. 7! In these trans-
formations the chirality of the (Ipc),BOMe used determined
the absolute configuration of the newly introduced stereo-
genic center, and the stereochemistry of the major product in
each step was assigned on the basis of literature precedents.
This assignment was further confirmed through *C NMR
analysisl®! of the 1,3-acetonides a and b, derived from 6 and 7,
respectively (Scheme 2, compare the chemical shifts of the
carbon atoms given for the acetonide moieties).

The asymmetric dihydroxylation of 7 in the presence of the
Corey (S,5)-ligand, followed by benzylation, furnished the
right-half segment 8 as an 8:1 mixture of two diastereomers.”!
The stereochemistry of the major product was assigned from
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literature precedents, which was further supported by the
observation that the dihydroxylation carried out with the
Corey (R,R)-ligand yielded a 1:>15 mixture of the two
diastereomers. This stereochemical assignment was confirmed
through *C NMR analysis of the 1,3-acetonide ¢, derived
from 8 (Scheme 2).

After completion of the synthesis of the right-hand side of
the molecule, the left terminus of 8 was transformed to the
olefinic group in three standard synthetic steps. Asymmetric
dihydroxylation of the olefin 9 was conducted again in the
presence of the Corey (R,R)-ligand to yield the desired diol
(stereoselectivity >15:1).l1% The diol was converted into the
a-epoxide 10, which was treated with the anion generated
from the dithiane 1101 to give 12 in 79% yield. After
deprotection of the dithiane, 12 was subjected to reduction
with Me,NBH(OACc);.'2l As scrambling of the fert-butyldi-
phenylsilyloxy and acetonide groups was observed under the
reduction condition employed, the product was isolated and
characterized after the deprotection. In this way the stereo-
selectivity of the reduction was estimated to be approximately
10:1.I" The stereochemistry of the major diastereomer pro-
duced in the Me,NBH(OAc); reduction was assigned to be an
anti-diol on the basis of literature precedents,'”l and this
assignment was confirmed through the *C NMR analysis of
acetonide d derived from 13 (Scheme 3).[3!

Debenzylation and then acetylation of 13 furnished the
synthetic peracetate 2b. A comparison of the spectroscopic
("H NMR (Figure 1), ®C NMR, and MS)!" and chromato-
graphic data of the synthetic peracetate with the peracetate
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Scheme 3. Reagents and conditions: a) 1. DDQ, CH,Cl/H,O, RT;
2.DMP, CH,Cl,, RT; 3.CH;PPh;Br, nBuLi, THF, 84% (3 steps);
b) 1. OsO,, Corey (R,R)-ligand, CH,Cl,, —90°C, 85 %; 2. Ts-imidazole,
NaH, THF, 73 %; c) 1. 11, nBuLi, THF, —20°C, 2 h; then 10, 14 h, 79 %;
2. Hg(Cl10,),-3H,0, THF/H,0, 86 %; d) 1. Me,NBH(OAc);, AcOH, ace-
tone, 91 %; 2. aqg HF, MeCN, 76 %; ¢) 1. H,, Pd/C, MeOH, RT; 2. Ac,0, Py,
DMAP, 60% (2 steps). See ref. [16] for abbreviations.
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Figure 1. Proton NMR spectra (500 MHz, CDCl;) of the C21-C38
degradation product 2b of oasomycins. The signal intensity in the 6 =4 -
5 region is ten times that of the 6 =1-2 region.

derived from oasomycin A has unambiguously demonstrated
their identity, thereby proving the predicted relative stereo-
chemistry for the C21-C38 portion of the desertomycin/
oasomycin class of natural products. In addition, its absolute
configuration was concluded to be the one shown in structure
1 (Scheme 1) on the basis of the sign of its [a]Z value.l'*]
Related to this, it is worthwhile mentioning a possibility that
the assignment of the absolute configuration could be
achieved through an NMR database such as 171! (Scheme 4).
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Scheme 4. Chemical structures of 14-19.

In conclusion, using only three simple universal NMR
databases 14—16 (Scheme 4), we have predicted the stereo-
chemistry of the C21-C38 portion of the desertomycin/
oasomycin class of natural products and have proven the
predicted stereochemistry by a stereoselective synthesis of the
C21-C38 degradation product. We are currently creating two
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additional databases 18 and 19 (Scheme 4) to establish the
complete structure of the desertomycin/oasomycin class of
natural products.
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Tuning the Regiospecificity of Cleavage in Fe™!
Catecholate Complexes: Tridentate Facial
versus Meridional Ligands**

Du-Hwan Jo and Lawrence Que, Jr.*

Bacterial catechol dioxygenases are a component of
nature’s strategy for degrading aromatic molecules to ali-
phatic products in the environment.['! These enzymes catalyze
the oxidative cleavage of catechols, which leads to the scission
of the C1—C2 (intradiol) or C2—C3 (extradiol) bond. Intra-
diol-cleaving enzymes have an iron(iil) active site, while
extradiol-cleaving enzymes require Fe!' or Mn'L[b 2 To date
the factors that determine the regiospecificity of cleavage are
not well understood. Most biomimetic studies have focused
on iron(u) catecholate complexes with tetradentate ligands,
all of which performed only intradiol cleavage.’! However,
the few examples of iron(i) catecholate complexes having
tridentate ligands result in at least some extradiol cleavage
products.[*! To further investigate the factors that determine
the cleavage site, we characterized a series of mononuclear
iron(1) catecholate complexes [(L)Fe(DBC)CI] [L =Mes;-
TACN (1), TPY (2), BnBPA (3)],” containing tridentate
ligands that can coordinate the metal center in a facial or
meridional fashion. Their reactivity towards O, provides
insight into the factors that tune the regiospecificity of
cleavage.

The reactions of [(L)FeCl;], DBCH,, and NaOCH; in a
1:1:2 ratio in CH,Cl, under N, afforded complexes 1-3 as
purple-black solids, which were recrystallized from THEF/
hexane, acetone, and DMF/Et,0, respectively. All of these
complexes have high-spin iron(i1)) centers and exhibit two
intense catecholate-to-iron(il) charge transfer bands in the
spectral region of 400-1000nm, similar to [(TPA)-
Fel'(DBC)]BPh, (4).< The crystal structures of 1 and 2
(Figure 1) reveal a distorted octahedral geometry with a facial
(1) or meridional (2) tridentate ligand, a catecholate dianion,
and a chloride ligand at the sixth coordination site.’) The
Fe—N and Fe—O bond lengths in both complexes are typical of
high-spin iron(i1) complexes. The fairly long Fe—Cl bond
lengths (average 2.385(2) A for 1 and 2.325(1) A for 2)
suggest that the chloride ligand should be highly labile in
solution.

Complexes 1-3 react with O, in the presence of one
equivalent of AgOTT to afford oxidative cleavage products of
DBC. The addition of silver salt removes the chloride ligand
to generate an empty coordination site on the metal center
and enhances the reactivity of the complex toward O,.]
Complex 1, with the fac-Me,;TACN ligand, affords only
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