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Abstract: A practical synthesis of the C1-C14 polyene unit 5in an-
satrienin A (mycotrien 1), 1a, and other ansamycin antibioticsis de-
scribed which involves elaboration of the chiral unsaturated
aldehyde 6 and phosphonate 7, followed by coupling of the building
blocks by Horner-Emmons-olefination and Duthaler’s adolation.
The synthesis of 6 successfully appliestwo consecutive Evans-aldol
reactions for constructing the carbon backbone.

K ey wor ds: Evans-aldolation, Horner-Emmons ol efination, macro-
lactam antibiotic

The ansamycins are an important class of complex macro-
lactam antibiotics from microbial sources.! Typically they
consist of a cyclic structure in which an aiphatic ansa
chain forms a bridge between two non-adjacent positions
of acyclic n-system. Many of the ansamycins exhibit an-
tibacterial, antifungal or antitumor activity. E. g., rifamy-
cin, the most prominent example of ansamycin
antibiotics, isin clinical use and is one of the most potent
drugs against tuberculosis. One ansamycin subgroup, has
seen increasing interest lately. They are benzenic mem-
bers with a 17 carbons and one nitrogen atom containing
ansachain. In 1981, thefirst examples, the ansatrienins A
and B la and 2a, were isolated from the fermentation
broth of Streptomyces collinus by Z&hner, Zeeck and co-
workers.? Independently, the groups of Natori, Sueda and
Sasaki® described identical metabolites from Streptomy-
ces rishirensis which they named mycotrienins | and 11.
Additionally, more potent members were found, namely
the trienomycins 3a* and the recently discovered cyto-
triens 1b® as well as the highly active thiazinotrienomy-

cins 4a.®
14,0
aR= N

Q
X,
S
" ¥
OH
4

o} OH OH
kL i o *

(o] OH

1 2 3

Typical structural features for al these natural products
are a stereotriad from C-13 to C-11,” an dl trans triene
unit as well as a trisubstituted (Z2)-alkene. As this ansa
bridge is identical for al derivatives listed, the develop-
ment of a short and highly efficient synthesis represents
the entrance for all members, including those that were
discovered recently. To date, only the groups of Smith and
Panek have reported the total syntheses of mycotrienin
and trienomycin.2 In both cases the aromatic portion was
introduced at an earlier stage and ring closure was
achieved in the triene unit.
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Scheme 1

In this paper® we describe a practical synthesis of the C1-
C14 unit 5 which is uniformly present in benzenic ansa-
mycin antibiotics 1 - 4. We decided to assemble fragment
5 from aldehyde 6 and phosphonate 7 and acetate 8
(Scheme 1). For the preparation of the stereotriad in 6, we
developed an efficient aldol-based strategy utilizing
Evans oxazolidinones as chiral auxiliaries.®!* Thus, the
boron enolate derived from acylated oxazolidinone deriv-
ative 9 reacted with methacrolein to afford the (2'R, 3'R)-
adduct 10 as a single isomer. Transamidation and silyla
tion generated the Weinreb amide 11 which was reduced
to the corresponding aldehyde 12.12

Compound 12 then served as the aldehyde component in
the aldol reaction with the boron enolate generated from
(49)-3-(methylthi cacetyl)-4-benzyl-1,3-oxazolidin-2-one
14.%2 The coupling reaction led to the B-hydroxy amide 13
in a>20:1 diastereomeric ratio. The methylthio substitu-
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Reagents and Conditions:

a) Bu,BOTTf, Et;N, CH,CI,, -78 °C, CH,= C(CH3)CHO, 87%; b) Me-
ONHMeeHCI, AlMe,, THF, -20 °C— rt; ¢) ‘BuMe,SiCl, imidazole,
DMF, 50 °C, 79% (for two steps); d) 1.15 eq. DIBALH, CH.CI,, -
78 °C; €) 14, Bu,BOTT, 'Pr,EtN, CH,Cl,, -78 °C, then addition of 12,
-78 °C— rt, 66% (for two steps); f) TBSOTT, 2,6-lutidine, CH,Cl,,
50 °C, 12h, 95%; g) Raney-Ni, THF,, A, 1.5h. 90%; h) BnSH, "Bu-
Li, THF, 0 °C, then addition to oxazolidinone, 20 min, 85%; i) 1.25
eq. DIBALH, CH,Cl,, -78 °C, 90% crude.

Scheme 2

ent induced the desired configuration in the B-position
with high stereoselectivity. Silylation followed by reduc-
tiveremoval of the methylthio group with Raney-Ni under
anhydrous conditions'* and subsequent cleavage of the
oxazolidinone ring, using lithiated benzyl mercaptan af-
forded thiolester 15 in satisfactory yield.® It should be
noted that all other attemptsto transamidate, reduce or hy-
drolyse the amide group met with total failure. Finaly,
DIBALH promoted reduction of the thiolester group in 15
provided the aldehyde 6 in 9 steps and about 28% overall
yield.

The second building block, phosphonate 7, required for
olefination with aldehyde 6 was readily prepared from fu-
ran 16 (Scheme 3). According to Makin and Telegina'®
oxidative cleavage with bromine in methanol led to the
acid labile tetramethoxybutene 17 which was selectively
transformed into aldehyde 18.1” Horner-Emmons ol efina-
tion afforded diene 19 which was converted into phospho-
nate 7 in four straightforward steps,*® starting with acetal
hydrolysis and reduction of the intermediate aldehyde to
the corresponding alcohol, followed by bromination to
give 20 and subsequently phosphonation under Michae-
lis-Arbuzov conditions. The Horner-Emmons-ol efination
between phosphonate 7 and aldehyde 6 was accomplished
in the presence of lithium hexamethyldisilazidein THF at
-78 °C, and gaveriseto triene 21 (all-trans/other diastere-
omers [110:1).1° A two-step reduction/oxidation sequence
led to the corresponding aldehyde which was subjected to
Duthaler’s aldolation conditions.?’ The asymmetric aldol
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Reagents and Conditions:

a) Br,, MeOH, -40°C, 39%; b) 6% H;PO, 100°C, 1h; c)
(EtO),P(O)CH,CO,Et, NaH, THF, -10 °C, 83% (for two steps); d)
HOAc, H,0, NaOAc, 100 °C, 2.5h; €) NaBH,, EtOH, 87% (for two
steps); f) PBr;, Et,0, A, 1h; g) P(OEt),, 120 °C,1h, 82% (for two
steps); h) 4 eq. 7, 3 eq. LIHMDS, THF, -78 °C— rt, 1h, -78 °C, then
6,-70 °C— rt, 77%,; i) 2 eq. DIBALH, CH,Cl,, -78 °C; j) MnO, (90%
crude for two steps); k) 8, LDA, -78 °C, then addition of 22, -30 °C,
then addition of aldehyde at -78 °C, 69%; ) Mel, Ag,0, 72%.

Scheme 3

reaction afforded the elongated product in 69% isolated
yield with high stereoselectivity. The other diastereoiso-
mer was not formed, as judged from the *H NMR spec-
trum.2 Finaly, the target C1-C14 fragment 5 was
obtained after methylation of the alcohol at C-3 under
neutral conditions using Mel/Ag,0.

Work is now in progress to synthesise the top aromatic
portionsand to link it to 5 and hence achieve the total syn-
theses of the benzenic ansamycin antibiotics 1a and 4a.
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