
Asymmetric Sptbe5la of Cyclopuatylamlne Daivatlves, lntenuedlatu3 for 
Carbocycllc Nucledde Synth&b~htlon of 2-Amluo-S-hexenyl 

Carbocyclicnuclcosidcs~~yLnpomntraoitllmalmbuwivinl2rccivitit&~ly,agnattffon~ 

bum &voted to the chirospecific syntbcaia of there co-3 Tile most cl4qpnt lnethod4 involves the 

tmnsfdon of u3alltiomcliuuy pum cyclopentylamhlc dWivativc$ iILt0 the WrqoWEng nIBckosides 

following the smmkxd mce~odologiu~xn this cooext, WC have m rbe efficient, utive ami 

enantiospscific~~saf~~~~~daivrtivesuby5au,~~cyclintianafpscmsas 

of type I (PO- 0-protaAng group) prqmrcd fmm D-ribonokctonc’ (Schemt 1). Now, in an altcmntive 

appmachwdcsrribcfo+~prst~thcpnporetion Gfchid ttmbocyhntane tkrhtba Iibyfiee mdical 
cycikani~nqf 2-mnino-s-hucnylrcrdicalstff,~in~anbeobbinedfrom~daivad ffomL- 

amilloacidsorD aminosn~ (Schanc 1). To aur knowledge, although fl-a+malkyl rat&& are knovn$ 

they have been pepslsd and exclusivcay tm&amcdlntoniescycler:thaircatvagioalntocarbocyclesraneins 

until now uncxploed9 

Preliminary experiments dhectal towa& the synthgis of pfaxmm 3or7hlcompounds11~of 

51' following sundud protaXl& gave I!au&t 41* (scheme 2) cu wcxc e, nspeuively. Tben,we. 

turnedourattentiontoaslmikr,hlghlyfuncti~maa confonMtloMlly raulictad pmcunor as 12 

(Schane3).Thispoductcouldbe~fnrmOmrar’rrldtbyds8,‘2vkrlrctont9,t3rftasaaighdolward 

manipulations. unfoWlatcly. in typical fra! ladkal cyclization conditions pnXWluX I2 pmval very unstable 

alMlonlyeXtUUivtdWXl@XltioawrSobserwd 

Invicwoftheocrtlvltswc~tbemoFcrirnplcrodndilyav~rdicJ~ Is 17-19and 

20.14ThesecompoundrwereobCliaedurhowninSchrme4~5,rtatingfromLglntrmic~idorL 

saline, nqWtivcly. The carbocyclizatioa of Mkal practuqor 1716 (E inmmr) gave Iha ciairal carbocycle 

2517~in90%ykkJasamixueofiuxncrs uC3,in51/43Irtio,thumwcFeunrbltto~.S~g 

from compound 18 (Z immcr)wecouldisolawconq10~&25 inashilar hlghyield(!X2%).but inan 

improved diaspodtivity (85:15). In both w the mqjor isonmr wae.aIwqys the same. The ab8olutc 

aMfigu&oaatthenew~ (C3)inthcnmjarc#zaIiaanerhasbcu~aWahcdasSbydcmikd~H 

NMR analysis of compound 26 (d.e.: 70%) t7b (Scheme 4); tbls product baa been obtained by Barbkr- 

wieland &gradationl~ of the mixture of iromerr 25. In affazt, a NOESY spsctnmr of compound 26 showed 

cross-peaks H-l/H-2b and H-WI-24 imlkatlve Ot carboxy- ami tert-Lnmxyawboxami& groups being in a 
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truns orientation. The relationship between tbc ratios of the cyclixed isomers and the double bond 

stcm&mktlyinthendicrl pmusufisahwtdybrowhthebestacycksaa#welectionbeing0bsav~far2 

isomm.‘~ourtBultsateal#,io acaXdamwiththisnportandwiththesoeFsodiracclngrulcs~for5- 

cu,frce&kalc@izeua~ 

1 X,Y=OAc, Z-H 2 X,Y=OAc, &Ii. W= OH 4 
s X-OH, Y=Oerl. Z-Bn 3 X,Y-OAc, Z-H, W-I 

6 XIOH, Y-Oh, Z&n, W&H 
7 X-OH, Y=CBn, Len, W-I 

!khemc3 

8 9 lo X&H; 11 X-Oh: 12 X=1 

The zing closure of precursor 19 (!khe.mc 4). obmincd as the excluJive E isomer. aSdC&&KdbytH 

NMRanalysisandin accoddaMx with the litcratuze 2t) gave an unqmcable mixture of the four possible 

iSnnct827(8346*ki),in 1:1:1:1ratio,thatwasttutfurtkiovc.stigaEd 

In the radical pIecursor 24 (!Sckmc 9 cyclization was 8laempd on a triple bond as radical trap.22 

Although compound 20 was obtain& as a mixrore of isomn at C3 (57:43),23 during the purification by 

cumphy. prscmsoruwssiso~inaliqnotssbowinpMimpfoveddirrsDQ#Hnaicratio~).This 

sullc material. after cyckation,*6 gave aubucyclc #I (de.: 70%; the absolute configuratioo at Cl ham been 

cstablishal as S by *H Nh4R analysis; in effect, in a NOESY spectrum, cross-peaks H- l/H-Sb, H-2/H-3& H- 

3a/H-5a and H-3Mi-5b were observed hence a rrons- armngemcnt of the bcnzyloxy- and rerr- 

botoxycarboxrrmido-~~dsduoed)in8wbyieJd.~wing~tbepomrof~pnsent~ 

Insummsry,thecyclizadonafchiral2anriaa5-haaryl~givertbecsmspondiag~~kminesin 

gualyieldTlK?radical pnXuMrscanbcpfqmtedittfewaepsfrom -L-aminoacids.Thisisancw 
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18 

14 X= OH 
i ~lSX=I 

2!!R=H 

(d-e.: 70%: Z&r isanu C3 S ) 
27RCH3 

Reagents. i: Ph3P, Izr imidazole, toluene (66%). ii: DIBAH, -78pc. toham (81%). 
iii: Ph#CHCO@, EtOH, R (E/z: 2/l; 56%). iv: Pl@CCH3~Bt, BtOH, rt (!W%). 
v: HsnBu3, AIBN, tohme, mflux (90%).vi: a. C&MgBr. b. Ac20, AcOH; c. 003, 
AcOH. 

X OBn 

ii c 
20X=OH iv 22X= OH 
21 X= OBn 

f 
23 x=Oh+fa 

28 

v 24x=1 
(da.: 7o%;mqjorisomu 
Cl S) 

Reagents. i: HCC 
T 

r, -78~~ -tWC, 52%. ii: NaH, BnBr, rt (60%). iii: AcOH:&O, 
70% (70%). iv: MsC Et3N. CH$&. -1WC (85%). v: LJI, W. )I) (74%). v: HS*u3. 
AIBN. toluenc, reflux (89%). 

1 iv 
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slraqgforlbe~darmtiamaiEclllypare~liclulclcorida.Tbcrwpe8od~oflhe 

peaaltmethodolopyis~Malyz!cdilloarkbmaayandwinbe~indwcorvrt 

-wetLatcorridd dohfaImd(c19s9lAxDDKYT(pB!uMxYm.~(Hrrscpitrlrd~ 

-;Ro)sctfl ERlmiRxcr~dacyT(sAp91dB1~fara~ 
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