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Compo .. nl'l I wo quant11.t1wely •tctybl~ ID S whkh wu IC'IN:tivcly mon&-d,-.0· 

cydopenlyhde,.•1l'd in h,gh yidd 10 • re,iodic 0Aida1ion of 6 lcd 10 7 which wu 

nol i~.11~ bu1 d1rN:lly conHrled 10 1hc o~!me a which. in chloroform ~lulion, e~· 

hl~ u ~ 1 \ 1 mi,<1u~ o{ r •nd Z isomers Dc-O-~ci:1ybtion of 9 y,cldé'd 9 (J 1 (/Z' 

mlxlure in chloroform) The u~ignmcnt of the ( 01 Z con(igur•tion 10 the 

diute1<"0is.omers of e and 9 wu, iS uu,~1, based on 1H•NMR d•l•,u miinly 1he 

5'i 1.y .SH.i. and!,~ Hlucs R,:,duction of 9 u~ing ~ium C'pnoboro!.~Jnde in •cidi{ 

condinoru lrd 10 modeu1e y,elds of 10 which was di-O••c-etyl••cd 10 11 (Scheme 21 

O<
O~ HO~ 
0 0 110 O 

0 - 0 0 -
OR OAc 

t R=H ' 

·O·-.~ ijT 
~~ u 

10 R•H 8 R,aAc 

li R•Ar t ll• II 

C.· ... 
~Ao 

The N•ftJ·pkenylprop-2~nyl dtriv•live: ol gl11co'<lc<uy1>ojl:omycin h~1,ini; sho,..·n 

inlerc-.1,ng .uili•lnV ae1iv1ty,10 we pl•nnrd 10 •llach a fE")•phenJ li'rop·2•cn-l·ylo~ ,• 

group(.ano...a deriv~1weofthcsup-niorhomologof a phcnylprnp-2-eny\ groupl 10 

the nilrogen •tom of 1nhydro,yp lpc1Ldi11e-s, an3]op cf dcoxynojirimycin The 

phthalomidcd.,,iv•li•·ellind theO-subs1\\u1c,dhydro•ylamine1Jwcre prcplrN 

""ns d.u.s,,;d mcthods and 1he ooime 14, wu ob1aincd in sood yiel<.I t,y runing 

7 wi lh 1) Oe•n,lyblion of H g~vl' 15 Ir> chloroform, t>o1h 14 •nd 15 e••slcd in (Il 

32 (fZ mi~lurcs. Acidic epnobotohyclride reduction o( lS lcd 10 • mi,lurc o{ 16 

(38'1.l Jnd 17 (JS'I.) Compound 17 w•:. qu•nlil•tivcly ,œ1yl•1C'd lo Ill (Schemc )l 

Ac room 1em~ral11re, the 1H-NMR spcclra ol the rLper,d,nc deriv•tivcs 10, 11, 16• 

U WefC poorly rcso\vOO whC1"c•, &ood Spt-'Clra ,,,cre obt,,ined cllhcr at 50~0 'C 

{timc-•ver•gcdl or u -40 to •SO 'C (Iwo f,oun spccirsl (Tables J ~nd 4) The u11O 

of lhc ronrentr1tions of 11-.t more (Allo lhc h."S~ abundJnl (Ill forms and 1hr ulun 

ol lhc eMrgy ba, ,1crs obr.intd 1.aing lhe Gutowü-i s •pproi,mJllon11 ;m, (VllN:1!:J 

in Table S 

Rc(c n,neo~: ~cc (~.i.-e 02S'l 
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sion The QG t values meuurt'd J re close (somewh,t Srfuller) 10 lhow found for 

nitrogen in~usion wi1ho,.11 chJ!r lnlerronvcrsion in N°ace1oxymorpholine deriva• 

li~es Il 

The ronformation of compound> 10-11 is more d1/li- , .,.o........,.l'lo ··ç cuit IO asœrhin owing lo 1hc fact lh•l the p~n<:-e O 

of.12.J-O-,;yclopcn1ylidl'ne: groupprolùbitslheire.:• UO 

islenc.: .u 6=uine ch.l..ir forms An X·r.'ly dîf{r•C1îon 

sludyU of the L·gu/o •n~log of 10 (S<heme 5) Scheme5 

1howcd thls rompound 10 nbl in a 1C1 nutened ch•ir (F1_o> 1S (orm wlth the N• 

phenylproprnyloxy group Îll equ~lori.U po$\tion lntcrproton roup!ing ronstant$ of 

ttBITab1e4)11\dicatean~u•torialpositionofthe4•acctoxygroup(1/0 p,.,.sc JO 

Jlz) .and a dose 10.u.ial disposi1ionof 2-0R(1/._1 • Il Hz) Ali the:rouplings MC in 

acc,:,r,JanC"e wilh a O•llrned '<:1 form IF1.5), The major in1,e,lomcr llA should txisl 

in a n,uenl.'d 1C1 (Fu,) form wlth an equ~!orial N•~ce1o;o;y group. Tlic ruson for 

whlch 1he conformer llA bearing an .udal 4-0-•ci:lyl group is slrongly fovort'd 

ovcr lts ~ua\ori•I rountcrp&rl 11B, is not wcll undct51ood. Convcrscly, lhf mapr 

ro/\lormeror1orocrc-.ponds toa 4C1 formwith bolh hydroxy group~ in<,qu•torial 

position u •ppc•rs fror.i iis inromplct, set of NMR dal• (Tab!cs 3 and 4) A Mome 

CMIO «informa\ion•l surch wH performrd on ID "sing 1hc MacroModel 3S ,oh• 

warc16 in which wcre introd1JC't'd the MM2 puamclers developcd 17 from ab ini\\o 

studie,s for the N(sp1)-0(1p1) bond, The sc;uch w•s ,:onduclcd using !he chlor&­

form solution option and the solvent acccn1ble s .. rraec .,ca w~s an3ly1ically 

rc,compultd al c.,h opll~ulion sl~p, Two h .... d,cd conrormers wcrc gC<leruC'd 

1nd minimiud for e:uh innTIO/l'ler. St.&rling from the (Ns) inve,tome,. the moJt 

••~bit form found was a "C:1 flJUened chair <F1,s) n>rJespcmdlng 10 IOA hame con• 

formilion u llB) wherus fr om the (N~) invenomcr a 1C1 n~11cned cha,r (F1j 

wH ob1,in~ corrHponding to 108 (s•me conform~lion as Il A) The Iwo (o,m\ 

were , lmost isocnergctic (IOA more ~11ble th•n 108 by O 6 l<J/mol) The coupling 

ronU&nlS t3!c,..la\ed for \DA using the ,\llon,'J cquuion 11 indud~ in the 

MacroModel w(\wne (Table O .&,c in good .1cc,:,rdance with lhe e-penml'PUI vil• 

ucs rnosured !or llB TI.c agr~mtnl is ..omcwhat lesi s.01i~f,e1ory betwttn rom• 

puled 10ll •nd JlA 

ln ~ny CJ!oe. th'-""' ob.....,-vuiont ind,c~lc lhst in 1his Scrics, lhc nllrogen 1nvNs,o" 

provokc:s a ch•ir inveu1on whcrNS in • prcviow.ly Sluclicd 11 morph.ihnc scro,:,s. 

Rclorence~: ~ec (r,::-cs 0187 .'lnd 02BB 
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""P«I' l/Jfl)IC11''-0 A«•IYW :UNII M4jwtt itn 

0toll:)'1IO{ltilftfdn Arul~p: J.,S-DldC'Qlf)'•l.S-(N,Hyd~y­

tmlnol•o-L)'lllJol Dfflv.,fr,a 

J,,.m W.. J- Tl'Of'.ICk!,' M.r,u ~i:~"' fr~ 14'~~.,..,, 01rido ,......,~o. .-1 wv ..... ~ 
Drptr,1ta'IMI ol l'tl~ a..nJl.h)'. UN'Yn1JJJ g/ Cnr,n.._Sdflfl(U U. 

CH-1211 Gcncva ~ (5witurland) 

Dco,:y N•hydro,:y;omi.no &ugus1 ("sugar hydro~ylamin~·) spon1,1nro1uly os.idi;œ 

in the air lo give a. vcry small "•tionuy e<1necnl ralion of the corr~pon<ling 

amlr>ol()'!s n.is ron""tuûon is sufficicnt to ~low lhc obtention of good ESR ip«­

rr. bu! Loo sm,111 ID broadcn 1ignifiun1ly NMR signais This corr~ponds 10 an 

a!mosl unique siltulton where bath good NMR and ESR sp,:-clra ve oblainable 

(rom the =e sample We have described2 , number of such sugu an..:logs in 

whlch I hydroxy group hal ~n repbced wllh a N-hydro,:yamino Sl'tlllp We: re­

port hnew,der the e<lcnsic>n of thcsc syn1he5es ID 1nhyd1"0.11di1ol Jndo&S in which 

lhe ring OJ<ygen Jus bee>. ,eplared with "N-hydro:..yimino bridge. Six•membcrcd 

ring rompow,ds of th.Il type u, analog!i oC deo-<ynojirimycin Pari or 1h~e resl111s 

have bttn the objed or 3 prdiminary rommunk~llon,J 

The sodium cyanobo,ohydride rcduclion of o~mcs into hydroxyfamlnes is acrom­

pmied by 1he formallon,. u, by-producL ol N.N-disubstilutcd hydroxylamincs, 4 

RCH■NOHN~ RCH~OH + (RCH11~0H 

the formation of whlch WllS dl'Creued by uslng I luge e,m.-ss of reduring agent and 

by lowcring lhe pHs ConvcrRly, al highcr pH and wilh a smaller c"ccu of sodium 

borohydride, the fomu1ion or lhe N,N-dlsubs1hu1cd hydro:..y!amlne sho11ld be 

(avored and,sluling withana,Col-dio;<ime, • ring dosurerould bcc•pe<:lcd .,fford· 

ing a way lo N•hydroxypyrTolidincs and N>h ydro"ypipcridmc-; ln fac,, sl~rling 

from 1,5-bh(N•hyd<OJ;yÎminolpcnt;one 1, we obl.1incd the eapectcJ 1· 

hydroxypiperidiné 2 (40<J,.) logether wilh hs 2-cy~no derivalive: J fl S'lo) ISchcm, Il 

HON=CH(CH1J3Cn=NOII -- /'--...__NQH ~NOH 
~ + ~CN 

' 1 ' -· Th~rc•ction,~j,_~~lh)vrdfl9l.d~bCL ... t•H-lolr'•r--
.,nd IH>•o-rN••ulkoxyimiPo rompoundi, w.1s ~pph,:,J to carbohydr•le d1cn.b1ry 

flc:(crencc!i: !iee !r..,.c:0281 
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(Q-a_C 
0 11 

H~,,,o~ 

N-0--0 --i()' , ~- ,~;::: ;.,-:;· ... , ~ .c.:-:~•----0 
UA•A~ft-llf0~' -- Il~ 
u ••If 11 ••tt 1' n 9l•Ae 

Schl'meJ 

TABLE J.. 1H NMR cl f'lpr,lil,,,- Deriuûves Owmical Shüls of lhc Ring Pro Ions 

.,.,.,.. .l.lu'M 11'( l'\Pro-R.l H-1 1Pro-S,.H•1 tW J\.J IN p..,..R.l, IH l!ffl>Sl•lH 

=,- J.10 4.JJJ.lll 4.03 ).12 "' >OA =,- '"" J.ïl 4.26).119 ,,, '·" rn 

"' CDC\J 40" ] .Ill "' 421;3.93 rn ,_,. ,,. 
CDC\l •22° ,,, rn UOHlO 5.JO ,,, ).10 

UA cool -Sll' rn J.01 U6J.98 '·" 3.12 "' ne COOJ -50" 2.'ll ,.., UJ4.07 5.12 35J 2.62 

cool ..m 3.JO "' 4.làJ.99 "' 3.10 
3,0 

" C5D}N .+110" 359 ◄.5)4.02 ,.,, ,.. 
CIXJl •SSa 3.1 3:J0 5.J1SO. 5.21 J .)9 ,.,, 

'" COCll -0" ,.,. s.J,4a.s 5 .16 ,n ,.. 
'" CDO> -40" 3.41 ,..,, 5.1, s.12 '·" ,.,, rn 

TAOLE 4 1H NMRof Piperidine DerivUiv.:-s lnterprOlon Conplings in the Rrng 

Cmpd SolvulV"C l/Lt 1
11,-R.1 

1
f1r..,.s,, ., ... 'lu ,,_. 1fup,,,. 'ls.s 

" CV01 •W 1 .. , " 
,., 5.0 40 " 11.S ... CDC:11-40' n.o -7 

_, 
' 7 -7 9.0 90 , .. "°"•- 11 .0 ' 

., ' ' ' ' l 
Il COCJl •li- ,2.0 SS 60 50 50 " 60 "" ..... c:oc,, .... 11.5 55 , .o u ,., J.o, 5.Jr 12.5 ... ~.- 1).0 2.07 301 5.S ,o ,.o 100 ,oo 

" ~ ..... 11.7 60 ,., so 40 40 " '" 
" c;~ • IID" '" 35 ,.o 35 ,0 35 7.0 HO .. CCCl1 •SP ll.S 30 65 ,s ,., 35 " '" ..... ""°• .... ILS 10 2.0 J5 10.S " '" 95 ... coo, .... 11 .0 " 11 .5 " 

,, ,0 ,0 '" 
10Aulcd " '' " " Sl '" lOB c~kd ,0 95 " " " 30 
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lhc energy differcnc.: belwccn lhe two chairs wu much larger ,-o we ,:ould observe 

t«kln.wnl)trl(n rr11k ~«Nl, ~~llotl, 

Upon sponlilncous odd~ûon in lhe air, 10 g~ve the corrcspondlng ;om!n01<yl radical 

10', EPR spedrum of whlch was m~asured ln diglyme al 50 "C (Ag J)_ Dcsides the 

hyperfine cou11llng wllh nilrogcn, four unrq1ul rouplings with ihe H1C-l ""d 

H2C-5 virin..:I protons we:re ~rvrd, lhls e:,,,dudi"g " conform, tiOfl h•vir>g ,1 o 

pl.ne of symmctry ~rpendîcular lo 1he me.u1 plJllf!: or lhe ring ~nd p,assing 

llvough thc nilrogen atom and C-3, A roo:nt Jb initio sludy or mode! ~inoxyls19 

showed lhat the anS"lu dcpendence of v!cin~1 af1 rouplings upon the 0 rntationJl 

Jngle: betwecn the C·H bond and an J~Î$ perpcnd icular lo the C-N-C plane and 

p:using through the nitrogcn alom rould t,e exprcs""'1 by the clusiul C<jUation20 

1 "a • u, .. B1cvt
1
0 1 

only if ll.!iing sp«ific v1l11es of ll0 ~nd Ill depcnding on the oul•or•plin~ Jcform•• 

lion of lhe .unino,:~I g,oup (a) 1nd on whcther the C-H bond i, on the s.an1e sîde 

of1hemo\l'C\lle&$1nûn0ryloxygcnoron1heoppositeside.19 Onthrothcrhand, 

tht ~N value depends on lhea.,ngle, ln 1he: rue or10•, the c>-pcrimcnlal va!ueof 

aH (14.4 G) rorrcspond, to an a .1ngle o! about 1s• whkh givcs 00 ind 111 values o( 

u J,-1 and 193 TC'$pcC'lively. 

•H •1t•C 
•11;•1f•~•lt~ J__ ~ 
..... ;..c; rH" rH" ?--. ::g::."' 

~ 
FigurelTEPR sr«lnimo( 10' 

•f' l tn•'fW'4'C \ Cffl-•!H 

0280 

~ 

.,,1 ir ,7,;·- 1 -"il . / 
. (. --· !// (! 

0281 , , , /~ D 
P.:>L!.> f/~ ~ ~f' 

0 

Di-0-cyclopenlyl!den&lion7 ol o-manno-c Led in high yicld tQ lhl' ny11~\line rom· 

pound f. obtaincd .&$ lhc a anomcr u •hown by ils 1H•NMR \'Ah,~ (Tables 1 .tnd 

2),puticularlyii., sm•lll,,1e<1upling«m,1an! 

TABLE 1. 11-1 NMR of ltie Furan~ 0..-riulives. Ckemic,J shifi:,, va!..,,_ !6 in pp rn,), 

Crnpd I H•l I H•l I H·l I H-4 1 H·S I H-' 1 
5.41 4.75 1 4.26 1 4.J9 1 399 

6.19 1 4.67 1 U7 

0-H 1 ··ll 1 1 OO 
{ZJ-8 6.20 4.68 5.07 

'·" 
.,, 1 "' 4.0l 

4.02 ]73 

M9 

'·" 

-,=1=1=1=1= - ~ = ~ = -
- = = = - ~ 
- = = - = = -1=1= 
=1=1= 1 = 1 =1= 

TABLE 2. 1H NMR of the Furanosc der,v.tivcs. Interpmlon eour:inp (Jin Hz) 

Cmpd j 1~ 

<OS 

IC/•0 1<0.S 
(Z)e <0.5 

(().9 <0.5 

'2)•9 <05 

IC}-14 

/Z'M4 

(C)•IS l<0.5 

~el<.!rencc;, scie f r=e 0291 

,,., 

6.0 

60 

6.0 

fl ,4 

4.0 

40 

,.o 

'" , .o 
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, ... 

,., 
,., 

'5 ,, 
,.o 

40 

,0 

,~.• 
, .o 

, .o 

5.0 

" 

TABLES Jnwnionlloe'llcris.m .. l'lptridltlll'DcriV1oiA°l'i 

Compd , ~ tl(I 1 ... c t /kJ moJ-1 IKI ,., 
u 

" " " 

\.8(22J) 
4.5(21)) 
1.3(223J 
J.0(23)) 
2.7(2ll) 

52..9126.1~ 
52.312.SJ) 
544(293) 
577[2lll) 
55,1(295) 

lu v•ri•ble lt>mper•lu,c 1H ,NMR (400 MHz) of U rou\d bll fully inlr,prrlcd, il 

was choS'!n d I modcl compound for ~lructu re assignmen lS,. Th" inlerprolon ro ... 

pling v.>Jucs ot 16A and HD (Table ~) lndicale a "C1 cha.i r for A a.nd • 1C1 chair 

Cor B A reliable Wll)" lo eslabli~h the orientation (niai or equuorial) of the 

phrnylpropenyloxygroupbornebythen\tmi;enaloml'Clruistsin lhecuminallon 

o( lheeffec-tofvicinalgmups11 011 thcabsolutevdueof&cminalroupling con• 

sl.1nts fi,. 1/1.1 ar>d 1/u>• An uial \one pair dec,cnes this v•lue by J-<t H: 

whtte.i.JI an ui~l clectron-wilhduwlng (ic, aœlo,:y) gmup incrcaSC'> il by 1-2 H.t. 

ln 1he •bstn~ of eilher an adJI lone p~ir or an electron•withdrawing g,-oup, lhe 

expected absolu!~ value of lhc,.e gcmln•l roupling cons1m1s should amolmt 10 

14 0•145 l!i,.1> For 19A, lhe very low v1lue (9.S Hz) of 2/s.s is cxplaintd by the 

p"'5enceof il vicinal v.ül !one piir a.nd r,o .uiJI aœto.o,:y gr,;,up whereli !he inll'r• 

medi~ll" v~Juc U 15 Hz) of 111,1 ro11espond1 to lhe partial (°ancella!ion ol lke ~focl 

of 1M !oflC pl..ÎT by that of an uial acl'lo~y group, Lhus indicaling .in equ1torül 

disposl1,onof 1heN-phenylpropcnyloxygroup(Scheme4). 

..... e -~"--0 M, 

..., ' . ' 
Scl>cme4 

.~ 
AcO~N_,o........,,.....n. 

·c::: Q 

For lB!l, :7/1,1: •nd :2'5.5: MC bath Sm,11\N lhan it ...-ould be txpcclcJ for •n ui,ll 

N•pheny!prop,,nyloxy group, :1Js.5: bring: lightly incrcucd L,y the vicinal a~ial 

1œlo~y group Tlol' most probable Slmcture of 18D thus rorrcsponds a!so to 1n 

cqualo1i1I N•phenylpropenylHy sroup, ln thl"!il' rondhions. IBA ar>d 190 aie 

invcrlomers ,md lhc rr,ns form•tion Cb><:rvnl by V•ri•blt lcn>r,:ralure NMR is a 

slow (.11 11,~ NMR lime sc•lcl nllrogrn inversion followcd by • rapid chJir ln~~r• 

Rc,rcrenecs: sec(,.irnc02Bl 
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From lhis, lhc followini; ""ign.mrn1s wcre m~de (Schemr 6) e11 ,"l 55" (e:..p ~11 e 

G, ca\cd •11 7 8 G), 8H;,. 175" (exp. a11 21 l G, cal cd "u 20 6 Cl, 8111 "1 45 ' (czp,. , 11 
111 G, calcd 'H 11 ,4 G), 8111 ,. 16S0 (op. , 11 19-7 G, ,;,1.kd ~H 19-4 G) Th~ an,r;u• 

lu valu!'I' C<ll'Tl"5p0"d we!l lo tho;.e upe:cle:d Crom a niuencd 1C1 chair (F,.s>• 

~

. 
'H~ . ; 

·o 

Hi u 

""""'"' 

~ ... , 
w·· 

Compound$ ta, 16, ind t7h1vebictn submittrd 10 .1.11?ibactcri.'1 and ~nûviral (lndudmg 

H!V-1 and H1V-2J lesling fol!o .. ingpreviou:.lydescriœd p,oe«!ur.~,ll Noneshowed any 

no1,ble activity,cxœptaparli.ùlnhibhionoftheoni:o-virus SV.oby 16~laconœn\r,1ion 

of 105 µM, half the minimum i:y1010;,jc ronœntrallon, No inhibilion of eith,:-r a ,o­

manriosid;u.c or a-o-i;]urosid;ue w.is", effiibilcd by c.•mpo\11\dS i, .\lll.J 17. CompounJ l7 

coru;litutcs .u, analog or ,,...,.,,.o,dro,;ymljirimycin mi~ll\s lts ltmùn.\l hydro•ymelhyl 

group h ls prob.tbte th:11 the ptl'SC<ltt of rhis groupis" prcttqWsile 10 a111i-l-UV acth-iiy_ 

ACJQ..;0V.'1.l:OCMENTS 

Thcau~or..ih=k l'rof.A DuchundOrF Guhç.ufonhcM.S.Prof.M Croffroy 

for lhc l!I'R ~pc,:tr~, and M. A, rinlo for lhe 400 J,,filz. NMR spcctra This work W3! 

gene,ously ,upponcd by the Swiss Nuion.i.1 Scienœ Found1t10n (Gr.,nt • 20·31ZS991) 

EXrlôRJMENTAL 

Genu•l m~lhocls.. Sec- rcf. 21. ~00 Ml U. 1H NMR sprctrJ wrrc mcas"r~-.:1 using ~ e,u\.:.er 

AM.X:·100 Sp('C\romclcr, 

Socliwn cyinobrohydride ft>lirMtlu1 •r 1.J,1,rri.h'0tr,p:11.,-..,-1ne>,,n1- (Il Tg,. 1,0\f,. 

ûono/1 (6 Sg,.005mo\) inwaltr ()OOmL,BO"C)NaDHlo,J (6g.01 mol/w•s~:Jclecl ,nJ 

lhe pH ~epl al 4.S by dmp-.-Î5e~1JJ,1ion of aqurous I M IICI Aftrr ro•nplr1,nn or th~ 

reacticn me 1, the pl I w:u broush1 10 7 l!-alur~!t'd l<Ju,:,oui N,I 1co,1 •nd ,,.., o,g,ruc 

prod .. cls wcr,: e~lractcd (AcOEI, )l!OO ml) The rolll'ClcJ orgin,c lr•t\ll/'15 wc,~ dra-J 

(Na2SO.l, (tlnccnlul<si and Jubmi11N 10 J ro\umn chrom~loguphy (4 1 AcOE1/!,rund 

yic\J,ngr(2&, 40~).uidl(09i;. IS ,.) 

Rc!rrcn,;,cs: seef r..,,, eO?S9 
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J.CHEM.RESEARCH (M), 1994, 0282- 0288 
J.(:y1n~l•hyJr,:iqplpnldinc (ll Obl.-.inc<l u dncnbro ht!'reupan: mp %,7•1006 "C: 

yr.o~'31SSCOJJJ, l'J-46 JJ1d 2&19 (CH),and 2518 (Ol)crn I MS: m/l('f.)99 (100),59 (70), 

54 (Sol). 69 (S,1),67('7), 10'9 (47, M-• -OH),53 (32), 126 m. M·'),and 100(25, M·•. CN) 

A,../ Cikd fatC,H 11f.1 1O (l:ZO 16): C, 57,12; li, 7.'i'I; N, 2220, Found: C,S7.14; H, 1,94; N, 

2119 

l,l:5,6-Dl•O-cydopenlylldcnc•Cl•D-mannofonno~ (4 ). To a 50lmion or D-m,U1now: 

(15 g, 8J l6 mmol) ln frl.'Sh!y d~lillffi cydopuitanonc (400 ml), dried CuS04 (20 i:, 

94 mmol) and C'Oncentra ll'd Hi5()4 (1 ml) WNC addrd , Aller 36 h, the Ml!ution WAS 

fi!ltrf'd, ne,aral!U'd (NaJtCOl' 15 g, 0.18 mmoO for 1 h, then toni:-cntnted and 

utn,:te,d wllh ethcr (250 mL) The organlc ph:ue wu washcd with water (3.tlOO 

ml), dric-d (N1,S04l. thcn roiwenlr>lcd, Crystal!lz.ation Cheplu.c) gave C (21 49 g, 

82 6'r.J: tr1p 118 4 "C; Rp 02 (1:4 AtOEl./hcnne); [nl6' +16-3° (, \ .2); v,.~• :WlO 

(Oli) an 1• MS: mf, ('lo) 5S (ltlO), 56 (221, 57 (24), 67 Ill), 69 (19), 81 (12), BJ (11), 

A507J,117(261, ■ndJl2(04,M •') , 

An• / Calcd for CuH,,o, 01137): C. 61 52,; 1-f, 7,74 Fourul: C, 6l.-49; If, 7 .56 

l·O.Actlyl-l,):S,"-dl-O-cy<loprnlylidrnr-o-o-maru1ofwanaH (5) A so/ullon of , 

(21 g. 67.l mmol) ln• mi11turr of pyridinc (30 mL) and AtlO 00 mU w~s Upl 11 

h •l room ttm~r• Nrc, lhm ntu<1..-d as u5ui\ Coh1m11 throm•loi;r~phy (1 :2 

A<:OEl/hcunc) gave S (23 S g, 98 6'.li,}: 5yrup, Rr= 0.4 (1:4 AcO!it/hu1nc); lo.)ô° 

+27" (c O 5); v.,t"' 1750 (CO) an I MS: m/z (';!;,) 55 (100), 56 (25), 57 (18), 67 (11), 69 

(2Jl.8\(\1J,&4(19),S5(24),127(52),and354(0S,M•).. 

An~/ Ca\cd (or C11H 16O 7 (35-4 40): C, 6100; H, 739 Found: C, 606!!; H, 731, 

l •O•Acely1•2,.1•0-qdaprnlylidrnr-o.-o•m~nofuunMe (6), A solution of S (22 62 

g, (..l lU mmol) ln M('()H (250 ml) and 1M HCI (5 mL) w.u kepl 3 h CT1.Cl al 

r0<1m lcmpcr11urc lhc.n nculralizl'<l (s.,.lur~\c,d ~qucous N~COJ), diluled wilh wa• 

lrr (200 ml), and n tr aclf'd wilh CHCll {3K200 ml) The organ!c phuc wu dricd 

o-:,,SO,J.lheni:una:-ntr1tm:l, Cry$l11\iu1ion(!oluene)gavc6(13g,71'l.):mpl51,l • 

l5l 3 "C; R~ 0 5 (6:1 AcOE1/hcunc); [a l~ +52° (c 0 9); v.,~n, )400 and 3180 (OH), 

and 114 1!> (CO) nn 1~ MS: ml• ('K.) 55 (9~). 56 (28), 57 (24), 61 (17). 69 (20), ?\ ne), 

~ (25), 85 (100), 127 (26), and 28.!I (\, M ' ) 

An~I Cil<d fo r C0 Hw07 (2a8 JO): C, S4 16; H, 6 99 Founcl: C, 54 42; H, 7 Oi!, 

t•O•Anlyl-Z.J•O-r)·dopentylid,nr-s-.tro•r•S-hydra&yimino-o.-o-lyiofuranoit (81 , 

To a soluliol'I of 6 (1 t.4 g. 395 mmoll in w'"l<r (200 mU, N .. 10, (8 45 g. 39 S nunol) 

_.nd N_.IIC01 (J Jl g. 39 5 mmoll wnc .. d drd Afl<T 45 min _., 100m lcmpculuft. 
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(SE al'ld SZM-0-Antyl-2,.l-O-cyclopcnlylidrnt•.'i,,dto\y•.'i,,{{2'().J'.phenylprop•2'• 

enylo1yhnln0l-o: O·ly,tofwanc,•~ (1') . To ~ soluûo11 ol 7 (2 47 g, 9 61 mmol) ln • 

E!OH (100 mL). 1l (1 5 g, 10 05 mmol) w.i..s added :uid lhe mixture stined for 12 h 

11 room lemperalu1c The rnclion mi:tlurr,ronœn1r .. 1rd, wa~ 5ubmilll'd ICI Cf•I· 

umn Wom110graphy (1;1 AcOEt/hex:uic) lo glvc U (3 g, 806!o): syrup; Rr 071 

(1 l Ai:O!Z!/he.>::uie); lollt ·59" (c 06); ).,,.~~ 1 206 nm (c 17600) and 250 (12400); 

v,,,~,i... 2950 (CJ-1), and 1751 {CO) □n 1, 1H NMR (2:3 5E:/5Z): ~ 1,70 (111, 6 H, CE + Z) 

cyclopentylidene), 1 'l_2 (m, 2 H, fE • Z) cydopcnlylidene), 2.09 Cs, 3 H, CE + Z) 

0A(), 4 66 (dd, \ H, 11.1 4 Hz, 11,575 Hz, fZ) HC-4), 4 n (111, ([ .. Z) 11,c.,·. CE. 

ZJHC-2,{Z) HC-)),505(dd, 11-1, lu 6 Hz,/11 4 Hz, f[J HC·l),512 (t, l H,/i,J 4 

Ht, (Ej HC-4), 6.22 b, 1 H, (E: • Z) HC-1), 6 36 IUld 6,38 ( 2 dl, 1 H, /:•,1. 6 S Hz, 

/7,1 14 Hz,CE • ZJ HC-2'), 664 (W, 1 H, k.r 1 Hz. CC+ ZJ HC•J'), 6 .90(d, l H, CE) 

H.CSI, 7.35 (m, S H, IC + Z, Ar), 1nd 7.50 (d, 1 H, IZ) HC-5). MS: m# (~) 117 

(100), 5S 1151, 91 (10), 24 (11.325 (OM, ~nd 387102, M") 

An~/. C1lcd for CtlHuN0 6 (387,44): C, 6510; H, 650; N, 362 found: C, 6S01; H, 

65J; N,l74 

(SC &Tld SZ)•l,.l,O-Cyclopenlylid~ne-S•dra1y•5,,l(.l'C)•J'.phrnylprop•2•cnylcty• 

i.mino)•o-o-ly,.c(u.r .. nose (15), To a solution of 14 (2 37 g, 611 mmoll ln EtOH (70 

mL), NJOMc (OJJ g, 611 mmoll w~5 addcd After l h ~l room le:mpcruurr, water 

USO ml) WU addcd ~l the rcaclion mixture ,,.1T~e1ed wilh CHCl3 (JdOO ml) 

The rollc,;:lcd otgan.ic ph=, dried (Nai5ü1) and ronœntn!ed, wcrc iubmiucd lo 

rolu.mn ducm~tcgraphy (l:l AcOEl/heune) to giv~ 15 (2 g, 94 7~): mp 6a ~73 4 

"C; R.1 06 (1:1 AcOE1/hcx1ne); [a@ -616° (c 1); ).,.~,'°1 1 205 nm (c 26300), 210 

(2.5000), 216 (H,000). _.nd 250 (19000), v.,~,1• J360 (OH), 16J5 (C• N), 1690, 1670, 

1490, ar,d 1445 IC• C ~nd Ar) □n • 1• 1H NMR (Z/E • 1. 6): 0 1 19 (m, 6 H, (Z • E) 

cyrlor,rntylidtne), 190 (rn, 2 H, (Z ♦ EJ cycloprntylidenel, 25J Cd, 1 H, /, .OH 25 

Hz, ftJ HOC- l). 262 {d, 1 H, l10H 25 Hz (ZJ HOC,1), 258 (d, 1 li, lu 6 Hz, (Cj 

HC-2), 2.56 Id, 1 H. /1,1 6 Hz, CZJ HC-2), 4-75 (111, 4 H, f[ • Z) H1C•I', fZ) HC-) 

and (Z/ HC-4), 500 (dd, J H, /J.I 4 Hz, (CJ HC-JJ, 5,48 (d, 1 H, ( [ • Z/ HC- U, 6 35 

(41, I H, fr,1. 6 Hz.lu· 16 Hz. lE ♦ Z) HC,2.], 666(d, 1 H,(C • ZI HC-.l),6 90(d. 

1 H, CC) HC·SJ, 7.:,.S (m, S H, IC • ZJ rhl. and 7 5.l Id, 1 H, (ZJ HC-S) , MS: m/J (<J,) 

117(100).S5(36l,9100l,77(20),19911).andl45(02,M") 

.A~ol, Ci lcd for C 11HJ-O~ (345 ~O) C, 6607; H, 6,71 ; N, 4 06 found C, 6594. 11, 

6n; N,410 
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J M J, Trcnthel, M, s .. lkadji.an, and G. Bemardinclli, unpublished r"u)l$ 

15, J. M, J Trcnchcl, F, B~rbalat·Re)', .111d J,•M Ch~let, Corbclrydr. 11.r,, 1973, lO. 
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16, F. Mc h~maJi, N, G. Rich .. rd$, W. C Guida, R. Lisk~mp, M , Upton, C. 

Caulield, C Chang. T, H~nrick.son _.nd W, C Still,/ Camp CJ,rni , 1990, 11, 

'" 17, J. M. /, Trcncht:I and 1, Komuomi, fnr. J. Bial, Mo.cramai,, 1993, 15, 1!>9~ 

18. C, A C.J-hunot, F. A, A..M, De ~uw, and C. Altona, Trtr..Jrtd,011, 19110, 36, 

"" 19 A, IU«a, J, M J Tronchet, ) Weber, and Y Elllngrr, J Pftys CAtm , 1991, 94, 

IC71'9. 

20, J ~dy, Y. Ellingrr, A Ra».al, R. Sub,~, &nd G Berlhitr, Mal, Pft)'5, 1967, 3, 

1 .' t J Tronche!, M, lznadcn, F. BMb• lat·Rey, H Dhinu,ne, A, Riccl, J 
\:~!ur:Tl i. 1r.d E De Ocrcq, [Mr. J. Mr,;/, , Clrrm, 1992, 27, SS 

U J /.\ J Trcnchcl, M Koufa.l<i, G, Zosimo-~dolfo, ~nd G. Bemardi11cW, J~ 
~,:,, Rn, ,1992,(Ml.2501-
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Lhe ml:.ture wn ulrae1ed wilh CHCll (3"100 ml), the grgank phan drlcd 

{Nai5()4) and concimlralcd \g giuc 7 (10 gl which wu no\ fur1her purifird but 

dlssolvrd in pyridJnr (100 mL), lhcn hydro~lw,Jn,: hydrochloride (614 s, 117,J 

11\ffiol) w_.s addcd, Aller 12 h at ,oom lc:mpcr~tul'\", lhc solvcnl w;u co,,:~~poralrd 

wlth toluenc (2x100 mL) and th<? resldue Clllractf'd wilh AcOEt (200 ml) , The or­

ganlc ph.i.5<! W&S wuhtd with wa l<?r (3x100 ml), dtlcd (N12504) :a.nd concenlraltd, 

Colwnn chrom .. lography (l 1Ac0El/heune) g1v<! 8 (554 g, 52':r. from 6): mp 

1307-1308 "C; Rp 04 and 05 (1 1 AcOEt/hcunel; ~~•011 201 Nl1 (c 2400); v,,,~• 

323J (OH) &nd 17~ (CO) cm 1• MS: m/1 (~) SS (100), 56 (24), ;7 (13), 67 (13), 8-1 

(ll),85(27),B6(16),12B(22),242(1J),llld271(2,M'), 

An~/, Calcd for C 12H 1~0, (27127): C, 5313; H, 6 32; N. 5 16 Found: C, 52 99; H, 

618;N,5Alo 

2~-Cydopenlylidcnr•S-dro•y•S-hydrooryimln~•O-lp:o[unnH< 19), A solution 

of a (4,788, \763 mmol) and t,bOMe (925 U>8, 17.6 mmol) in MeOH (75 mU wu 

bpi al room tcmpeutun for 30 min, the,i c~,mœnlfitN and the R'Siduc oclnelt'd 

wilh 1:IOAc 000 mL), The orguùc plu$.r wu wuhrd wilh walcr IJxSO mll, dritd 

(N~4), a11d conœntwcd. Co\\1ffln du-,:,1r>atognphy (1 :1 AcOEt/hcx.nc) gan 9 

(2.5 g, 62,.); mp 1097•1096 "C; ~p 02 u,d O.J O l AcOEl /hc:onc); l.,.~•Olt 204 

nm (t 3200); v,.~,&r 3370 (Oli) cm·1 MS: m/1 ('-l 52 (16). 55 (100), 56 (29), 57 (19), 

67(19),69(11),75(11),&5(20),200(2Jl.and2l9(1,M•),. 

Anal• Ca.let! for C1J-1 1sNOs (229.23): C, 52.◄ 0; H, 6 60; N, 611, Found; C, 52-53; H, 

666;N,S.99. 

2,.J-0-Cyclopenlylidcnr-l,S.didco:cy•1,S-<N•hydro~cnlno)-o-ly,.itol (10) To a so­

lul,on of 9 (2,27 g, 9-9 mmol) ln McOH (2SCI ml), N•Stllo,.r (J.13 g, 49.8 DUJlol) 

was addcd and lhc pH w_.s kepl al 2 by dropwis.;i addilion of l M HCI Aller 30 

min, the midure wu brough1 to pH 8 (:.a!ur•Lf'd aqueous N_.HCOJ), diluled with 

wa1er (200 ml) lhen extracted wilh CHCIJ (3 lcl00 mL), The orguùc phases wi,r~ 

drlcd (Na2501) then i:un'°"ntrati:d, and after column chrom~lography (2;1 AcOEl/ 

hcune) gave 10 (300 mg, 38$); syrup, R,= 0,15 (l I A<VE1/ho ... nc); (ti)/jl -1J,5G (c 

o 6); ).,.,~~ 204 nm (t Sro), 240 (200), a nd 290 (901: v.,~ 3-COO (OH) r:m'1, MS; 

1r1/z(-,,)45(70),~8(U),55(57).64 (28),67(2$), 77136),7912.8),91 000), 105(23), 

and2J5(1 , M ' ). 

A.no/. Cakd for C 1Ji1i?'JO• (11525): C, 5580; H, 7,96; N, 651~ Found; C, 5566; H, 

806;N.651 
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(E)-l,3-0•Cyclapenlylid,11c•1,S-didrc,zy•1,S,.(N-(J'•phenylprop•2'-enyloty)Ullinc,]• 

o--lydlol (16) , To ~ solution c,f 15 (2 21 &, 6 4 mtnoll ln EtOH (ISO ml), NaDHJQ,,I 

(l 2 g, 191 mmol) wa5 added •I room lempeu1urr and the pH kepl al l by 

dropwhe addiLion of 1 M HC1, Afl<?r \8 h, W_.l er (200 ml) wa~ added and the 

re•ction mi:<ture nlncted wilh CHCIJ (b\00 mL) The organlc ph~, dried 

(Na1SO,l were i:uncentuled and iubmillcd lo co!umr, chromalography to af(ord 16 

(810 mg, 3821.) and 17 (600 "'&. lS4'K.) Pfop<?rtics cf 16: syrup; RF 052 (11 

AcOEt/hcx=el; [o.)~ il4,1° (, 0.9); ).,,..;,oOli 205 nm (c 35000), 210 02000), 216 

(20000), aT1d 2SCI (28500); v .. ~~ .. 3-CSO (OH) cm' ' • MS: m/i ('K.) 117 (100, 

pheT1ylproPCf!yll, 55 (16), 91 [B), 130 (7), 7"! (4), 68 (3), 114 (04), 1nd 3J2 (0 J, M".,. • 

Hl 

Niai Cllcd forC19UuN01 (JJI 42); C, 6866; H, 7.60; N, 4ll, R>und: C, 6373; H. 

771;N,t.19 

(E)·l,.S-Didrory•l,S-(N•O'•phcnylprop•l"• tnylo•yfünino)-o-ly:,. ilo l 1171 Ob1 .. intd 

u dt$CribN:I for 15: mp 1311.0-1406 "C; 11., 01 (9:1 Ac0Et/hex~ne); lo.l~ -54° fr 

0 7); '-e,!.!OH 205 nm (t 19000). 210 \17000), 216 (10000), and 250 (15000); v..,~,• 3350 

(OH) m1 1• MS: m(i ('l.) 117 (100, phtn)-l/'rcpenyll, 91 (IOJ, IOJ (5), 77 (Bl, 235 m, 
194(0,9),180(0-5),259(05),2U(04l,=d2◄ 9(031 

Ano/, Ca.lcd fer C14H 1,N01 (265 31) C, 6.3 )8; H, 7,22; N, 5 21l. Found: C, 6.J 24; li, 

7,15, N, 538 

CE)-2,3,t-Tri-0-acclyl-l,S•dideoty•l,5•[N•ll'•rhcnylprcp-2'•<nylo•yli111inol•a• 

ly:,.ilol (18) To _. soh.1li0n of 17 (95 111g, 0 358 111m01) in p)·mline (JO ml), ~œtic 

11.nhydrid~ (1 ml, 10 6 mmol) wu .. ddcd ~Tld lhc m!:.lure s llrred for 12 h al room 

tempcr~turr Aflcr codis!il!~tion of lh<? pyrldlna wilh toluenc (4>.20 ml), the rHi· 

due was submilled lo ~ i:ulumn throm~1ography (1 1 AcOEl/heune) lo give 18 

(136 mg, 97-,,J, syrup; Rr 08 {1:1 At<)Et/heu ne); ltil~ -199" (c O 8); k..,!.•Otl 206 

nm (t 21900), and 252 (17900); v.,:~"' 1745 (CO) a,, 1, 1J.c NMR (1006 MH.z, 

cool) SS "'C: 169.41 (CO). 13692 (Cl"). l)J.10 (0), 12856 ter,. 127.78 (C4· J. 

12656 (Q" ), \2527(C2), 73 Da (Cl' ), 6982(C3), 6791 o1nd 6721 (0 and C4), S60l 

and 5568 ICI .and CS). 206'.I, 2066, and 20 S) (CH,); --40 "Ca 3:1 mtllturc or UA 

and 188: l8A, 170 80, 170 80, and 170 49 U , . 3.COJ, 1)5 60 (s, Cr), 134 66 (d, 0 ), 

12JU1 Id, c.J· ), 127.89 Id, C4· 1, 12631 (d, 01. 122.99 (d, Cl), 7.M2 "· en. 10n 

Id, □), 663512 d, Cl ~nd C4) 5700 and 5691 U dd, CS and CIi, 2120, 2115 and 

21 06 IJ '1, JxMd.: 1ee, 17040, 17017, and 169&1 (3 s, JxCO), 13590 (s, Cl"), 134 40 
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4-0-Acely\•2,.l,O,-rycloprnlyl ldrnr-1,5-didrozy.J,5,,(N-acclylo:ryia,inc,l,o- lyiito\ 

111), Tc,• '-<llu1\0T1 of 10 U5 mg, O 209 mmol) in Py (3 mll Ar10 (O 5 ml, 5 mmo!l 

w;u addcd Af1er S h slining at room lemp, lhc s.olvcnl wu CO<."U•por•led wilh 

loluen<? (SdO U>l), :and lhe residu , , ,~tucled wilh rolumn chrom1lognphy 05:1 

At<)El/henne), g•vt 11 (60 mg, 96~): ,yrup, RF 06 (15:l AcOE!/h<?.u.ne); hillf 

·3 79Q (e 0,9); A.,,~,oOH 204 Nl1 (c 1023); v.,~• 2950 (vCH ut), 1750 and 1730 

(vC--0) an•1 MS: m{z (~) 55 (86), 68 (SJ), 1M (58), 85 (46), 113 (61), 173 (100), 240 

(27),llld299(1.3)M·"J. 

A110I Cil cd ror C 1,Hl1NO, (299 33): C, 5618; H, 7 07; N, 4 68 Found: C, 55.9); H, 

7,11, N,460 

fJ),tM>-Pllt1111tll'~ -1'•~4.-,>,N11.;ilM1tt, (U), To a solution ol ([J•J•phenylprop• 

2-en.o\ (10 g. 74 S m1no!) in THF (500 ml), N•hydroKyphlhalimid~ 03 24 g, 74-5 

mmo l), hiphytmylphosphinr (21.5 g. 745 mmol) and ihen dropwiw, dit1hyl 

llOd.;o sbo~~I< (12.74 1nL 745 mmoll Wtr<! added at O "C, AiW 4 days al 100m 

tcrnpc-ralure, the ,eae1ion mil<hue was conœnhaled, and the residut purüïcd by 

O')ISl•lli.Ulion lEIOH) g_.,., 12 116 g, 81'lo); mp 128-6-130.1 "C; l.,~'°" 21(1 nrn te 

452()()), 216 \4S500), and 241 (26300); v,.,~f• 1767, 1727 (CO), lSIIO, HM, 1nd 1453 

(Ar) cm•I 1H NMR: 6 4 69 (,Id, 2 H, lu 1 Hz, 11,J 1 llz, H2C·1l. ua CJ/, 1 H, lu 

16 Hz, llC•2), 6 70 (dl, 1 H, HC-3), 7.J9 (m, 5 H, Ar), and 7 80 (m, 4 H, Ar), MS: ,nf 

z(~Jll7(100), 91(9),H7(5),,111dill\05). 

Anal Ca.lcd rcr C11HuN01 (27930): C, 73 Il, H, 41!>9; N, 501 Fou ~. J; C, n ,95; Il, 

465:N,510 

(["J•O·J-Phenylprop-2-enylhydro~yhinlnt (13) To a wlulion of 12 (16 g, 60 7 

mcnol) ln EtOII (300 ml), hydruinc hydr~le (B 8 mL, 1821 mmol) wJs •ddcd 

Ailer 5 min stlrr,ng al room lt mpcull.l~, the reac!ic,11 mi:tlure fîllered and cuncen· 

h'~led wu •ubmilltd 10 rolumn chrom .. lography (l 1 AcOEl/htur.e) ICI givc 1) 

(64 g, 79~); >)'l'\Jp; 11.r 05 (11 Ac0El/he~an,J;",.!~1 Xd, ~(A.2Q)OOi. ~ :U0 
(16400); v .. ~.e, )314, 3240 (NH), 159B, 158,0, H95, .. nd 1450 (Ar) cm'· 1U N"1R; 6 

4.J5 (dd, 2 H, / 1,: 6 Hz, / 1.) 1 Hz, H1C-1), 4 6 (b:$, 2 H, ONHl), 63S (di, l 11, J1., 16 

Hz, IIC•2), 6 68 Cd/, 1 H, HC•.J), and 7.35 (m, 5 H, Ar), MSI m{z l'-) 117 (100, M • • 

NHiO), 91 (19), n (1 0), St (8), 103 m. ~nd 149 (2, M·•) 

Ali~/ Cakd for C/t11NO 1149. l'I): C. 72 46; H, 7.43; N, 9,39. found C, n 42; H, 

758;N,916 
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(d, 0 ). 128 41 (d, o ·), 127,119 (d, c4• ), 126 31 (d, O."), 12J 28 (d, C2 ), n .98 (f, 

Cl'), l!,7 !18 (d, C4), 66 07 (d, 0), 65 2S (d, CJ), 5J 86 and 53 02 (2 dd, Cl and CSl, 

2120,21.15,and2106(J tj,3•Mt). M5:m/z(~) 117(\00,phcnylpropenyl), 91 (10), 

57(9),JA2(9,M·'·Ar.<l),and220(5) 

A11ol .. c .. 1e<1 for C,JiuN07 (391.U): C, 61.37; H, 6."4; N, 3 se. Found: C, 61 JJ; H, 

657;N,345, 
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