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Thebrcrsraisoxazoline functionality ofpodophyllotoxin analog inmate3 Summary: 
was fraqnsnted by icdotrirnethysilane (DSSI) to a a-oxynitrile which subsequently formed 
?-la&one4 by interactionwiththe neighbor~benzhydrylester. 

Etoposide (vP16-213), II a semisyntheticcyt&oxicagent,hasbeensha+ntobean 
effective clinical agent with c&-platin in treating testicular m andappearstobe 
effectiveagainst~loelllungcarcinoma.3 R-euiouswork intheselaboratorieshas 
resulted in a novel route to C+)-4-epi-p.Aophyllotoxin (z), the aglycone, by utilizing a 
[3+2] dipolar cyclcaddition strategy for the regio- and s tereoselective intrcduction of 
thefourcontiguousstereooenters.4 tiirqthewofa program utilizing this methcd- 
olcqy for the preparation of etoposide analags, a novel fragmentation of broanoisoxazoline 
intennsdiate~usirqTF5Iwas~ed. me resulting nitrile-lactone _4 was converted to 
(~)-3~,4~,5~-tridesrrethoxy-4~-phenylrt&hyl oxypodophyllotoxin (_5), a protect& form of an 
aglycona analog. 

~isoxazoline J,5 mp 167.5-16~9.5~,~ waspreparedbypreviouslyreportedmethcds4 
frcsn 4-ph~l,n&hyloqbenzaldehyde in 15% [nine steps) overall yield. tification of 
bromoisoxazoline3 withRa-Ni/H2 ~MLJJH,~ hydrogenatmoderatetohighpressuresover 
platinum, palladium, or rhodium catalysts, or hydrcgen chloride or trifluoroacetic acid 
in protic and aprotic solvents failed to effed a useful transformation. When brtxm- 
isoxazoline~was tr~~tedwith!MSI asde~~-i.b&bel~aneasilyisolablepr&uct formed. 

Under nitrogen a dry flask was charged with 15 n& of anhydrous chloroform and 546.6 mj 
(0.794 Imao-1) of 2. Thestirredpartial solutionwaecooled inanice-wa terbathand 
treated drq%&e over 30 set with 210 PL (295 mg, 1.48 ~1) of -1. The intense orarqe- 
redsolution~dLlcrwedtowarmslowlytoxocw~~andstirred foratotalof 
22.5 h. pddition of methanol to quench the reaction was follaJed by decolorization with 
aqueous tiumbisulfite. ~epdleyellaworganiclhasewaswashedoncewithsa~~ 
brine, driedover anllydrousrragnesium sulfate, concentrated, ard~ifiedbypreparative 
tic (silica gel developed in dichlorumethane) affording 211.1 IIKJ (0.496 null, 62%) of _4,5 
mp 227-228°.6 
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1: Y=H, f=P, 6-_O-Ethylidene-B-_D-glucose, 

R,=R3=OCH3, RI-OH 

2: Y=H. z=OH, R,=RZ=~3=0c~3 

2: Y=OH, Z=R,=R3=H, RZfOCH2Ph 

3 

Ar = 

OCH,Ph 

lrediated by nuclaophilic attack of iodide on brcanine or oxygen, forming the cyano furction- 
ality, follcm&bybackside displacemen toftheoxygen fmctiomlityof C4 byanoxygen of 
theester. ~Ofthebenzhydrylgroupisp~lymediatedby~Ias~~. Thelarge 
change in cm&ng mm&ants (2: J12'4.8; J23=10.6; J34=10.2 Hz. 4: J12=4.8; J2+.5; 
J24'0.6; J34=5.0 Hz.) observed for the reaction support the relative stereochemistry shawn 
for 4. Inaddition, acouplirqof 0.6Hz observed inthe signal forH2 is interpretedas 
lorq-rangemuplingtoH4; amdel shows titinthebicyclicsystemof4 H2 andH4 are 
locked in a W-configuration. 
struch~~ as sthmn for 4.7 

Preliminary x-ray crystallograpkic analysis confirms the 
To mr krmledge, this elaboration of the isoxazoline function- 

alityn&iatedby'pzsI represen ts a new application of this versatile reagent. 
Treatiofnitrile-la&one& with 3_N tiumhydmxide in?HF formedthe carkoxylate 

saltwhichwasconv~tothe 
barnhydride reduction.8 

rx-amino acid by cc&It (II) drloride media&d sodium 
T~&z amino acid was treated as previously reported4 with 50% 

aqufsw acetic acid arrl s&iii nitrite at 0 O, aml the pod*yllotoxin analog _5g was iso- 
lathed in 26% yield (not optimized) fm 4. me mqarable characteristics in the pmr of _5 
wereanalogous tothosepreviwslyre~rted forpodophyllotoxinanddifferentfromthose 
report& for epi-palophyllotoxin (which is the C4 epk) and picm-~o*yllotoxin.lO 
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