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SYNTHESIS AND DETERMINATION OF THE ABSOLUTE CONFIGURATION OF THE MacroDIOLIDE (+)-CONGLOBATIN

Christian Schregenberger]) and Dieter Seebach*

Laboratorium fiir Organische Chemie der Eidgendssischen Technischen Hochschule,
ETH-Zentrum, Universitdtstrasse 16, CH-8092 Zirich (Switzerland)

Summany: (+)-Conglobatin is synthesized from (-)-(28,4R]-2.4~dimethyl glutaric acid half-
esten An 15 steps (total yield 4.4%). The synthesdis proves the sense of chinality of
the natunal (-)-conglobatin to be opposite fo the one previcusly assigned.

Conglobatin (1) belongs to a group of Cz-symmetrica] 16-membered macrodiolides, together
with pyrenophorin, vermiculin, and e]aiophy]inz). It was isolated from a culture of Strepto-
myces congfobatus (ATCC 31005)3) and does not exhibit any of the antifungal, antibacterial,
antiprotozoal or antitumor activity of the other members of the group3). The constitution and
relative configuration of conglobatin was determined by X-ray crystal structure ana]ysis3),
its absolute configuration was 1nferred3) by analogy with that of pyrenophorin and vermicu-
11n4). The synthesis turned out to be especially challenging due to a) the steric hindrance
conveyed by the neighboring methyl substitution to both the secondary OH-group and the carb-
oxylic group of the hydroxyacid from which conglobatin is built, and b) the necessity of
forming an oxazoleheterocycle as part of the side chain. The following building blocks were
used (Scheme 7): the Wittig reagent derived from methyl 2-bromo-propionate, the (-)-(2$,4R)-

-2.4-dimethyl-glutaric acid half-ester, N.N-dimethyl-acetamide, and methyl isocyanide.
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The synthesis is evident from the aécompanying formulae (Scheme 2) of the intermediates
2-16, some properties of which are given in the Table, together with reaction conditions,
yields, and pertinent references. The first five steps (3 ~ 8, total yield 45%) were exactly
the same as in Baktlett'ss) synthesis of (&)-Prelog-Djerassi lactone, except that the enantio-

merically enriched half-ester 3 was used, as obtained by Tamm'se) procedure for the asymmet-

ric hydrolysis of the dimethyl meso-glutarate 2 with chymotrypsin. Reaction of the monoester 8
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2 | (o] X
H,CO0C cox R°00C COOR COOH
(HO),N
CH, CH, CHy CH,y CHy CH; CH, CH,
2: X = OCH, 6: R = ® = cHy 9:%X=0
3: X = OH 7R =R =H 10: X = H/OH
4: X = CI 8: R = H, R = CHy
3 X =H CH, CH, CH,
e
1 RO o
7o oR® OR VL 7
0 0
CHy CH; CH, CHy CHy CH,
1: R = R = H 14: R! = oHyCC1,, RS = COCH,
12: RY = CHCCl,, RE = H 15: R! = H, RZ = COCH,
13: R! = H, R = cocH, 16: Rl = R = ¢

of trimethyl-hepten-diacid with excess lithium enolate of dimethylacetamide7) and sodium boro-
hydride reduction of the resulting g-ketoamide 9 gave a 1:1 mixture of epimers 10. The oxazole
ring was now constructed by Schillkop4's methoda): treatment of 10 with excess lithiated me-
thyl isocyanide - without protection of the OH-groups of the substrate - produced two diaste-
reomers of the octenoic acid 11 (total yield of the three steps 8 + 11: 54%). NMR comparison
with the authentic hydroxyacid from cleavage of conglobatinB) proved that one of the diaste-
reomers 1] was the desired one. Neither at the stage of 10 nor of 11 could we separate the
isomers.

At this point, we thought that we had essentially reached the target, since we were sure
that we could achieve a dimerizing cyclization - as in the case of all our previous syntheses

2,4)

of Co-symmetrical macrodiolides , and even of an unsymmetrical oneg). This was not the
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Table. - Reaction conditions for the convernsions Leading to (+)-conglobatin (1) and some

characternistic data of the intermediates 2 - 16.
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: 97%, from the mer-anhydride]4) of 2.4-dimethyl-glutaric acid (MeOH/cat. TosOH, 15 h re-
1 49% (with 41% recovery of 2), by chymotrypsin ester hydrolysiss) (pH 8 buffer, 10 d,

: >98%, from 3 (hexane/(COC1)2, trace of DMF, 1 h, 309)°»
: from 4, by catalytic hydrogenat1on5 15) (Pd/C, H2, 1 atm., in THF, 1.1-equiv. lutidine,

: from crude 5 and (CgHs5)3P=C(CH3)COOCH3 (CH2C12, 4 d, 20°); the ylid (m.p. 149~1520) was

|~

: 57% (overall from 3), by 50 min reflux of 6 in MeOH/2 N NaOH; ?ne recrystallization from

iolo

1 76%, by addition of a THF solution of 10 to six equiv. of LiCHpNC 8) (THF, <-850 to +10°

: 61%, From 11, 1.1 equiv. DCC1 3 equiv. C13CCH20H, and 0.25 equiv. 4-dimethylamino-pyri-

: 69%, from 11, 4 equiv. AcOAc, 5 equiv, pyridine, cat. 4- d1methylam1ncrpyr1d1ne]2) (CHoCl2,
: 95% (calcd. from 12; or 78% calcd. from 13}, X stirring a solution of the mixed anhyd-

: 79% & verall from 14) by reductive cleavage to 15 (90% aq. AcOH, 10 equiv. Zn dust, 3 h,

flux); the (£)-anhydride can be equilibrated (1:1) with the meso-form by distillation at
3000,

200); lalp = -3.7 to -4.3 (77-89% ee); ref. 6) lalp = -4.8 (100% ee); the lower ee of our
samples became evident also at a later stage of the sgnthesis, see 11 and 1, below.

, the crude product was used
directly for the subsequent step.

15 h, 20°), the material was used for the Wittig reaction without purification.

prepared by heating (%gHs)sP and methyl 2-bromo-propionate (CHCI3, 1 d) and deprotonatinq
with NaOH (c4. ref.> ) 6 was hydrolyzed d1rect1y to 7.

ether/hexane; [olp = +36.6 (c = 5, CHC13); for (t)-7 see ref.® )
78%, from 7 KCH30)2C(CH3)2/CH3OH/cat HC1 conc., 60 h, 59, several h 20° (tic analysis)™l
by addition of 8 (in THF) to 4 equiv. of dimethylacetamide enolate (from the amide and
LDA7517)y, from ~759 to +200 in THF; colorless oil; one diastereomer by !3C-NMR {(keto/
enol form 2.5:1 in CDC13); CH3-groups of keto-form in TH-NMR at & = 1.03, 1.12, 1.30 ppm.
71% (caled. from 8), by reduction of 9 (NaBH4, EtOH, 2 h, 09); chromatography {flash co-
Tumn, EtOAc/MeOH, 1% HOAc) also furnished 23% of unreacted 8 (not epimerized at C-6);

is a 1:1 mixture of two diastereomers (by 13¢- ~-NMR) .

in 40 min), workup by quenching with CH30H (with AcOH, fo110w%gg the original proceduresx
<5% of 11 was isolated); mixture of (u,£)- and (u,u)-form by '°C-NMR; seeding with an in-
dependantly prepared sample of the (*)-(u,£)-form gave ca. 3% of racemic material (m.p.
117.5-120.09); this is evidence that the chymotrypsin reaction was not 100% enantioselec-
tive (see 3 above); TH-NMR of 11 (CDC13, 90 MHz): CH3-groups at O. 93 and 1.03 ppm, oxazo]l
hydrogens at 6.90 and 7.88 ppm.

dinel?) (CFizClo, 3 h, 20%); TH-NMR: C=CH at 6.7, COOCH at 3.75 ppm.

1 d, 209); —The mi xed anhydr1de also formed under these conditions was cleaved by stirring
the reaction mixture with conc. aq. NHgq0H for 1 hj TH-NMR: C=CH at 6.6, COOCH at 5.0 ppm.

ride from 13 and 2.4.6-trichlorobenzoic ac1d and 0.8 equiv. of 12 in toluene at 200
for 15 h; TH-NMR: C=CH at 6.45 and 6.68, COOCH at 5.05 ppm.

00)1 and saponification of the acetate (CH30H 8 equiv. KpCO03, 2 h, 200), H-NMR: C=CH
at 6.45 and 6.58, COOCH at 3.75 and 5.05 ppm.

(+)-Conglobatin (1): By sTow addition of the mixed anhydride of 16 and 2.4.6-trichloro-
benzoic acid in C6H6 (180 ml/mmoTe 16) to a solution of 16 equiv. 4-pyrrolidino-pyri
dine in CﬁH6 (1.1 T/mmole 16). Flash chromatography (pentane/ether/EtOAc) gave 10% con-
globatin, [a]D =+ 34.5 (c = 1.3, CHC13), after two crystallizations from ether/hexane
[a%==M1(c=026,uwu),mp.w&#%o(mf}% lal =-M(c=1,dﬂk),mp

D
125°, a sample of the natural product available to us had m.p. 128.2-128.70). 1H-NMR

(300 MHz) and ]3C-NMR of synthetic and natural product are superimposable. - Besides
(+)-1, a 14% yield of 8-epi-conglobatin was isolated: [a] =49 (¢ = 1.8, CHC]3), two
sets of signals in the ]H- and 13C NMR spectra (missing Cz-ax1s ).
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case, so that we had to go the long way, converting part of the hydroxyacid to the trichloro-
ethyl]o) ester 12 and part to the acetate 13, coupling the two by esterification with

Yamaguchi's method]1) (= 14), cleaving the trichloroester reductively by woodwand'slo)

proce-
dure (+ 15) and the acetate by alkaline saponification (+ 16), all without separation of ste-
reoisomers. The mixture of four diastereomeric seco-acids thus obtained {ca. 45% from 11)
could be cyclized under high-dilution conditions, using again trichloro-benzoylichloride (4 1a
Vamaguchil]))for activation of the acid group and pyrrolidino-pyridine (a Steglich base)]z)
for the cyclization step. Of the three possible diastereomeric products of cyclization, two
were detected and readily separated by chromatography. A1l properties of the conglobatin thus
isolated (10% from the mixture 16 or 40% of the statistically expected amount) were identical
with those of the natural product, except that the sense of the specific rotation was opposite
{see bottom of Table). Therefore]3), the asymmetric centers of (-)-conglobatin have to be spe-

cified (5R,75,85,13R,155,16S), opposite to the previous assignment3).
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