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In the course of a microbial screen for novel inhibitors of H
phospholipase C (PLC), a key enzyme in the inositol phospholipid H HaC H

signaling pathway,scientists from the Nippon Roche Research /7 ——- Q-CHa

Center elucidated the unique and complex structure -of ( H R oG w

hispidospermidin 4).2 This tetracyclic natural product, which ~ HsC a CH * CH
3 3

comprises seven contiguous stereocenters and a trimethylsper-
midine chain, exhibited moderately potent inhibitory activity

against PLC and instigated serious efforts in the area of organic
synthesis. In this communication, we describe a concise, enan- Scheme 2

4: (-)-hispidospermidin 3

tiospecific synthesis of by a pathway guided by our hypothesis
about the origin of its structure in Nature.

Our plan evolved from a perceived homology between the
structures off and spirocyclic catio® (Scheme 1). The transient
cation3 can be traced, via the well-known compoynbisabolene
(2),* to farnesyl pyrophosphatel)(® the fundamental building
block of sesquiterpene biogenesiale noted that the constitution
of cation 3 is quite clearly expressed in the structurebfnd
thus reasoned that this natural product might be avelo
trimethylspermidine-containing sesquiterpéne

We considered the known spirocyclic ketdsfgScheme 2) to

be an ideal building block because it encompasses a significant

portion of the architecture @f. Our hope was that a nucleophilic
derivative of ketoné could be joined in a stereocontrolled fashion
with 8-phenylmenthyl pyruvater).° A benefit accruing from the
selection of compoundé and 7 as key intermediates for our
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o~ CHj
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7: 8-phenylmenthyl pyruvate

(o)
CH3

ethoxymethyl (SEM) ethéd a reduction of the 8-phenylmenthyl

synthesis is that both compounds can be created enantiospecifiester to alcohal0was achieved with diisobutylaluminum hydride

cally from the abundant monoterperi®+(+)-pulegone %).

By a straightforward condensation, ketdheould be converted
to trisylhydrazone3 (Scheme 3). Despite its sterically congested
nature, the putative vinyl Grignard reagent, produced fBamder
the conditions showt, added diastereoselectively to the keto
function of7 to give hydroxy este®.**2 After protection of the
tertiary hydroxyl of 9 in the form of a 2-(trimethylsilyl)-
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aReagents and conditions: (a) 2,4,6-triisopropylbenzenesulfonyl hydrazide, HCI (1.2 equsNCkHom temperature, 75%. (ImyBuLi (2.05
equiv), EpO/THF, —78 to —20 °C; then MgBg-OEL, —78 °C; then7, —78 °C to room temperature, 55% frot (c) SEMCI, n-BuyNlI, i-PrNEt,
CH.Cl,, 50 °C, ca. 100%. (d) Dibal-H, toluene;78 °C, 93%. (e) (COCh, DMSO, CHCl,, —78 °C; theni-Pr,NEt, —78 °C to room temperature, ca.
100%. (f) AcOH, room temperature, 2 d, 83% or AcOH, €D 3 h, 87%. (g) (COC}) DMSO, CHCl,, —78 °C; theni-PrNEt, —78 °C to room
temperature, ca. 100%. (h) HOMHCI, NaOAc3H,0, EtOH, room temperature, ca. 100%. (i) LIAIHNICI,, EtO, room temperature, 97%. (j) Rh/C
(2 equiv), EtOAc, H, 1100 psi, (70% vyield of a 3:1 mixture of epimers favoriig Ar = 2,4,6-triisopropylbenzene.

that the tertiary ether oxygen @fl intercepts a transient tertiary  completely diastereoselective fashiBiBy this known three-step
carbocation in the course of the conversion Of to 12 sequence, we also transformibgito 4 and established the identity
Interestingly, heating a mixture dfl and trimethylspermidine  of our sample of synthetic<)-hispidospermidin by comparison

in toluene followed by exposure of the crude imine to acetic acid with an authentic sample.

afforded an eqU|moIa( mixture dband its equatonal s!de phaln. Following a strategy guided by our biogenetic postulate, we
diastereomer, ostensibly through an aza-Prins cyclization with achieved a concise, enantiospecific synthesis of the novel PLC

ether oxygen participation. PN - e
S . S inhibitor (—)-hispidospermidin4) from known compoundé and
A Swern oxidatio#* of the diastereomeric mixture of alcohols 7. A facile, acid-induced bicyclization of compourtd is a

afforded tetracyclic keton&3, a substance that was advanced to noteworthy st  thi nthesi
A8°-dehydrohispidospermidirif) by a reductive amination with oteworthy stage ot this synthesis.
trimethylspermidiné® The high haptophilicity of aminé%and
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