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Abstract (lO& 15R, 16S, 19S,20S,34R)-Corossolinesoline, a structural represmtative of the cytotoxic 
monotetrahydro~l annonaceou s acetogenins, was synthesized from two chiral starting 
materials - (S)-glutamic acid and (R)-ethyl lactate, and IO-undecenoic acid. 

Nearly ninety members of annonaceou s acetogenins characterized by one or two tetrahydroturan ring and a 
methylated -y-lactone have been isolated from A ?momceue species’ since the lint example in 19822, among 
which about thirty members possess one monotetmhydro%ran ring. Ann0 naceous acetoge!nin exbibit a broad 
spectrum of potent biological activities ( cytotoxic, antitumoral, - antimicrobii 
immunosuppressive, ant&e&q and pesticidal ). Recently it has been attracted great attention that some 
members among them showed much more potential antitumor activity than that of those famous antitumor 
agents, such as adriamycin and taxo13. The biological property and the stereochemistry, which was hardly 
elucidated from such waxy compounds, prompted chemists to deal with the organic syntheses of these 
acetogenins and their analogues. The 6rst synthesis of (+)-( 15, 16, 19, 20, 23, 24 )-hexepi-uvaricin, a bis- 
tetrahydrfhmnyl acetogenin analogue, was reported by Hoye et ai one year ago, and the synthesist of 
muricatacin the simplest annonaceous acetogenin, and a few syntke& of their segments were also pubhshed 
since 1992. Herein we communicate our primary effort in the enantioselective synthesis of mono- 
tetrahydrofuranylatmonaceousacetogeninstructure. 

Apparently derived from the polyketide pathway, many of the acetogenins have the similar stmctuA 
chamcter. For example, six mono-tetrahydrofuranyl acetogenins, sohunin 1, murisolim 2, corossolone 3, 
corossoline 4, atmonacinone 5, and annonacin 6, have a C35 skeleton and a common Cl2-C32 segment with 
stereochemktry proposed as three-trans-three at C 15, Cl6 Clg, C20. From the retrosymhetic perspective, 
these~~~couldbediscoaaectadintotwosegments7and8,~omwhich~thesegment7is~ 
each other. Therefore all the six acetogenins could in principle be syn&ked Tom a common segment 8 
containedthetetrahydrofivenringandaniodividualClCll segment7(F@rel). 

Prqraration of SA from glutamie acid. The well known &iron 9 prepared from L-gIWc acid7 was 
chosen as the chiral pool. 9 was treated with benzyl bromide and silves oxide in DIb@ to give the protected 
compound 10 in 83% yield. Reduction of 10 with DIBAL followed by Wittig reaction with CH2=PPh3 in 
benzene afforded 11 in 49% yield. IodoetherScation of 11 with 12 and NaHCC3 in acetonitrile gave a 5: I 
mixture of diasmeoisomers favored trans isomer 12 in 50% yield. Treatment of 12 with E@+OAc- in DMF 

at 60°C followed by hydrolysis of the formed acetate gave alcohol 13 in 67% yield. Grignard reaction at 
-20°C of the crude aldehyde collected t?om Swem’s oxidation of 13 produced three 14 and erythro 15 in 3: 1 
ratio and 67% total yield. 15 could be convd to 14 in 51% yield (ratio of 14:15=7.3: 1) by Jo&s oxidation 

and L-selectride* reduction subseqently. Atter acetyiation and hydrogenolysis of 14. the resuhing alcohol 16 
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ScbcIDe 1. vt9 ti condiition~ a) Ag20, BnBr, 83% b) DIBAL; c) CH+‘F’h3, 4% d) 12, 

N~C!O3,50%, 5:ld fhvod tmns isonwc e) Et&OAc: 6% f) K2C03, laosc; g) Swun’s 

oxkidq II) n-C!~~H&MgEr, -2PC, 67Y0,lUlS = 3/l; i) JOIE’S oxhtioq j) JA&&&@, 5lY& k) 40, Py, 
98st; 1) Hz, W-C. %K; m) Swern’s oxidat@ n) 2.~ Popargy amide, DMF_Et20(1:1). 6% 8.3:l 
B&wed 17; o) K2coJ, 100$6; p) MIP. PPTS, 9% @ DJB& r) ~-C~~H25CH+Ph3,33% 
from lo; s) MCPB& t) pTsOH, 66Y* 14119 = 6.6: 1. 



was oxidbd to the corresponding aldehyde by swerds method. 38rbkr reaction of the aldehyde with 
propargylbrolaideinthepresemxofdnc~inDMFcther(1:1)gave~ tnww@bro (C-20/C- 19/c- 
16/C-15) 17 in 65% yield (8.3:1 diastereosdedivity Gworcd 17). Hydrolysis of 17 Eollowed by THF 
etihlication e&rded protected C&32 segment 8A ia 98% yield. 

Wealsoobtainedthekeypnansor14in66%yiddmd6.6:1trans/cis~~mcompouad18, 
~~was~m1Oin33%yiddintbeMme~estheprepuationof11(scbsael). 

pnpurtknOt7A~~~reidmd~acid.Tnatmaaofmethylundeanatewith1.1 

eq. LDA and 00-o lactal@wetheakk&ypeproduc&wllichwasconveltedtoitsMoM 
ethcr2oin55%ovaIIllyiddasamixturcofisomuu. 2OWastreatedwithlO%H2SO4inTHFtoafhkdy- 
lactonc 21 quantitatiwly . Fi@dation of 21 with MCPBA gave CpCl 1 ( Contain@ C33,C34,C35) segment 
7A in 64% yidd (Scheme 2). 

ab,c 
Methyl nndecena- 

21 7A 
” 

Scheme 2. reqent~ and condiins: a) LDA; b) (R)-O-THP-lactal, 65Y4 c) MOMCl, iR2NE~ 
85% a) 10% H@O4, TIP, 1009& C) MCWA, 64Ya 

Conjunction of the segmenti and total syntbais of the tit& compomd. Compouncl8.4 was treated 
with 1.0 eq. n-3uLi and 1.2 eq_ BF3.OEt2 in THF at -78”C, and then 7A was added into the reaction 

mixtureatthesanle tempe&w to give 22 in 58% yield. 22 was converted to the title compound --(I~ 
,15R,16S,l9S,20S,34R)-wrossoline Ug in 44% yield by hydrogenation, deprotection of THP ether and p- 
elimktion (sGheme 3). 

8A + 7A 

0 

Scheme 3. reqenta and conditi~na: a) n-B&, ElFyOEt~, YA, -78-C. 5% b) Hz, W-C, 1OOY’ c) 
PFTS, MeQH, 76Yg a) 4 eq. DBU in THF, mom tmpmta, Ih., 68%. 

Inconch~sioqatotalqntbesisofapairofisomers of corossoline was achieved and the chiral centers, 
except Cl& in the product were under controll*. Appkatioll of this methodok)gy to the qnthesis of natural 
compoundaudotbcrisomers,8ndthebiofissayofourprodwt afeurhrway. 
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