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Laulimalide @) is a naturally occurring microtubule-stabilizing  Scheme 1 @

agent _first isolgted _from_the marine sp.ongeyat_tella sp. and JOL a Noo b Q gmeoes o o oTBDPS
Spongia mycofijiensis? This pharmacological profile undoubtedly Me 92% L TT% X Me 6% P "
contributed toward inspiring the recent total syntheses of lauli- 5 Me [:sx N(Me)OMe 7 ¢
malide3 We were attracted to laulimalide as a platform for eval- X=H (94%) dr=97:3

. o . : ) o
uating the utlllty of catalytic a_symmetrlc acyl halidaldehyde _ o Me omeoPs 0 Me OTBOPS e
cyclocondensation (AAC) reactions in complex molecule synthesis H A -— /lk/l\/\

(Figure 1)* The synthesis of laulimalide would proceed from the 1 S % X eon e %

indicated “lower )" and “upper B)” fragments in which AAC- dr=92:8 |-_>9x H (86%)

i i ni aa) 10 mol %4, MeCOBr, 'PLNEt, "Bus;NBr, —78 °C. b) i. MAICI,
base_d bond constructions v_vould_play a cer.IFraI role in defining the (MeO)MeNH,Cl; ii. ‘BuPhsSICl, imidazole. c)'B4u2AIH. d) 10 mol %4, MeCOBr,
requiste sterechemical relationships. The utility of AAC-based reac- ip,NEt, —50 °C. ) MeMgBr, CUBDMS. f) i. BHs-SMey; ii. PCC. g) 15 mol
tion methodology in an enantioselective total synthesis-of ( % 4, MeCOBr, 'Pr,NEt, =50 °C.

laulimalide is described herein. Scheme 2 @
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Figure 1. AAC methodology applied to laulimalide synthesis. 16 SoteDPS 17

Construction of the lower suburttcommenced with the AAC-
derived R)-propiolactone %, >98% ee) (Scheme 1). Aluminum : :
N,O-dimethylhydroxylamide-mediated lactone ring opening and PUBO 15 9% PMEO 18 62% (4 steps)

' yiny . y . R 59 p. 9 2a) i. (MeO)MeNHCI, Me&AICI; ii. PMBO(C=NH)CCIs, triflic acid. b)
hydroxyl protection afforded thg-silyloxy amide6.> Amide-to- B,AIH. c) PhP=CHCOSEY,; ii. ‘BU,AIH; iii. TrCl, 2,6-lutidine. d) i. "BusNF;
aldehyde interconversion and ensuing AAC homologation afforded ii. Dess-Martin periodinane.
the 1,3synf-lactone? (dr = 97:3). Cuprate-mediated,33-lactone

OHC _~_A_OTr ANN_OTF e
< d  1BDPSO” Y

. . . . . Scheme 4 @
ring opening next installed the;Cmethyl-bearing stereocenter in |
idi i iR 6 id-to- i i Me.
providing carboxylic ac@. Acid Fo alqehyde |nterconver5|.on then CHO a b ol s x ¢ ol _mgbr
afforded aldehyd® required for iterative AAC homologatiohln N o O —
the event, subjecting to the AAC reaction conditions established Sn"Buy N N
. . . . . _ — Me Me Me

:;hze-gc)b stereocenter in delivering thenti,anti-S-lactone10 (dr Kok \A S8, L 22X= S7Bug 19

:8). 20 21 23X =1(96%)

Completing the lower synthon next required the interconversion (98% ee) j 8%

of -lactonel0to the dihydropyrond1 (Scheme 2). Thg-lactone- TBS

to-dihydropyrone relationship was established by reactibhgith

hydrazone aniori2 followed by acid treatment to afford dihydro- gj/\/\/\A Sa% SPMB 5,

pyronell8 Diastereoselective carbonyl reductionldfto give the (3 steps) syn:anti = 295:5

diequatorial glycal proceeded according to Danishefsky’s precedent 2a)i. 20,_ CH.Cl,.; ii. KHMDS, CHzg;HCI—bsr b) Schrock catalyst (ref 14).

with routine functional group manipulations delivering glycal acetate ac'\gng)IV:-eNBa'_-'i'"_Eggs's[-M’\g%?nrzbe”r'i-oéfﬁaﬁ?c'z- €) i. TBSCI, imid.; ii
1329 Glycal 13 provided the conduit for installing the;€C,4 enone

side chain via nucleophilic addition to the glycal acetate electrophile. Was best achieved usiigusSnOTf (1 equiv) as the Lewis acid

Glycal alkylation with carboalkoxy allenylstannaté (5 equiv}© activator and afforded stereoselective ap2’ &ddition in delivering
the completed lower synthah!?

* To whom correspondence should be addressed. E-mail: sgnelson@pitt.edu. Preparing the upper synth@was initiated by synthesizing the
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Scheme 5 @

N
Arozs’N~|;’ “SOAr

Br
26 (Ar = p-CgH4NO3)

desepoxylaulimalide
oL L auiimaide (1) 62%

27TR=H

aa) i. 26, 'PLNEt, CH,Cl,, —78 °C; ii. 3. b) TBSCI, imidazole. c) i. DDQ, CkCl/pH 7 buffer; ii. TMSOTf, 2,6-ditbutylpyridine; iii. pH 5 buffer. d) 2,4,6-
Cl3CeH,COCI, 'PrNEt, 4-pyrrolidinopyridine. e) b Pd-CaCQ. f) i. CHal,, Zn, PbC}, TiCly; ii. HF-pyr. g) 20 mol% Ti(OPr),, 20 mol% ¢+)-DIPT, tBuOOH.

a-alkoxy aldehydel5 (Scheme 3). The synthesis began with
p-lactone 16 (92% ee) derived from the corresponding AAC

new reaction methodology derived from asymmetric AAC reactions
and ensuing transformations of the derived enantioenrighead-

reaction. Amine-mediated ring opening and hydroxyl group protec- tones.

tion delivered Weinreb amid&7. Following amide-to-aldehyde
interconversion, Wittig olefination, ester reduction, and alcohol
protection afforded the orthogonally protected tid@l Silyl ether
deprotection and alcohol oxidation completed the targetatkoxy
aldehyde synthod5.
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Completing the upper synthon was predicated on achieving the representativéH and3C spectra (PDF). This material is available free

diastereoselective coupling of vinyl ani@@ anda-alkoxy aldehyde

electrophilel5 (Scheme 4). The synthesis of the requisite precursor

to 19 commenced with Brown allylatidA of S-tributylstannyl
acrolein using allyl boran@0 to provide the desired secondary

alcohol (98% ee); subsequent alcohol etherification provided triene

21. Olefin metathesis withii21 was expected to exhibit a kinetic

preference for engaging the mono- and 1,1-disubstituted olefins in

six-membered ring formation in preference to the sterically more
encumbered 1,2-disubstituted stannyl alk&rgchrock’s Mo(VI1)-

based metathesis catalyst proved especially efficient in mediating

the desired pyran ring formation to give pyrag!* subjecting22
to tin—halogen exchange completed the vinyl anion precu28or
Coupling of 15 and 23 was achieved with complete chelate-

controlled diastereoselection by reacting the vinyl Grignard reagent

19 derived from23 with aldehydel5in dichloromethane solvent
to afford the desired 5—C,o syndiol relationship present ig4.16

A routine protectior-deprotectior-oxidation sequence then com-
pleted the upper synthod

of charge via the Internet at http:/pubs.acs.org.
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