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cmtrnl ‘Rena& Inat1mt.a for chahtry of the I*nprh Act of sci-, H-1625 

rUape8t,P.O.Box 17, w 

Abrtl%zt: An irproved prmedure for the prqnraticm of a verrati1e synthetic 

precumor, (*)-13, of carba-2’-dsolqribtmuAeaidcs d the first l ttreape- 

cific fry to -tiarricallp psr ovbocyclic 2’ -ins, (*)-U. are 

-ted fm bicyclic lacton dial (+)-1. MI uxqxctbd forrticm of the di- 

aulmtitutdd 2+xabicycloI2.2.1lheptur &l&cm s thm& a hyprrvalmt iodo 

speciea &rived fm 6 is alm ~eportui. 

(Rrcc-riwd m L’K 14 June 1988) 

paothk2tiql 

Gwtn-adcnorine, the first rsp -tative of the auboc)clic umlogwa of nuAaznida uu mynthe- 

sized in miq foorr B &sly et al.’ over two dscda ago. ‘Ihim pi alearino 8t.q barn follcusd by 

the prquntioru kd biolaical evrlutiwu of carbocyclic uul~ of ocher natrually oaxring arKI 

MJ uumtulml nUcleooi&s.2 In eeMlal ouer these w, likely due to their aml~caka l t.w 

ture udarbupsd l tibility, prwai to be biololically active (e.8. antiviral) urn_.3 Rsoantly 

uch atmtion ham k paid to the pwpuntion of autrtarlcally - sm rie for 

-es of biological testn. 4,5,6,7,9 - __ racaic nucleoaide umlogu?s have alw the poten- 

tial to be effective in viral infection8 (mti-AJm m, etc. 9,lO). 

Recently we reported the first ste -iTic oynthaia of (*)-Q ad tJw (t)arboayolic 

thyridine.* Haaver, the l ynthatic p- rrdrumther pmctrrctsd SiVIng the I-aQuimd dno- 

cyclopntrn derlv8tinz (4)-u fm (*)-(lR,59)-2~icplo(3.3.O]~t~~-~ in 0.75% ud 0.94% 

overall yields, respctively. In thin psprr we prbliah the first ate ruupxific q to the emtio- 

wriully pure carbocycllc 2’&1yxn in, (*)-l4, via (*)-fi lrhich cru Iyy obtained in M ir- 

proved Pm fm bicyclic lackme dial” (4)-l in 11% overall yield. 

?he ain fature of our lqxxwed proo&nw (m 1) io ramtad by bra -tlve iaIo- 

decarboxylatic8u (c and J atips) of the qqwzpri~te urfsxylic acid sib dyirm derived fm the 

lsct.uIe portion of (4)-l. The ewily accessible t&.x& -1 mt.actian of (*)-I w tha&t to 

be mtible vith the &la Fssctian oqw~~ plamed. ~truJto~o(ar~, 
12 rm aignifi- 

cant relactonization +am oberrvsd * the y-raoyloxy arknxylic ester j w PrapMd in 8 few l taps 

fm 2. k expect&3 errl widmxxd Iniiruztly at 8 later stage of the l yntkmnim by ‘H t?R qmctrc+ 

oopY(coquinlthc~ta0f~and~), t.hediop~tofthemeunduy Nsylapq fuEtim by MiCk 

ania (truuforrtion 2 -> 3) m with full invsrmion of _filurrtiul. Canrslrion of rid- 

labile urboxylic rid derimtive s to 6 neak! call-trolled -ticm aariitiam (optiml -ts 

of reumt.s, &ort Fsrtion tir, tapcrrturw control) to attain ut1~f~z-y yield in tJw io&- 

62Q7 
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’ 
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PC 

1 R=H 

1 R=Ac 

chudxnwlAtial ulty 1- dimtab (IBM) 
8.10 

. To ova- the fo~tlm of uuholrul 2- 

omblc~lchptam dsriv8tlw a (vlde lnfm, schac2), t)wlWgmqmin6_uFereplamd~uwtyl 

m priortotratamtwitJlD-cPBA 
lo,14 . IECMwhcmbxyl~tlcm (with 8 4 ach of IBM ud 12) of 

diaoemxy B-azido cutoxylic acid dmrivatlve 1p pmmdai in mal ylald glviw Chmr~phlulAy 

C3i02 llL/ool\r,) tily wpmble dlamtc- rw iodo mzida JJ (tmm/cin ratio = 5:1, by 

m-t). Sptlal orienbtion (trwm/cls) of iodi& mrlative to Ng gmup In u ma emtabliahad by MS 

l pecw arulyming the aupI* 0naturt.m obbinal for the mqmmtui dhatamoiwam. htalytlc 

metntiocr of o-l& ukka 12 to key intezmdiata (*j-n afforhd ssmptable yield 
15 . ‘Ths 

hetmmcpzlic 4iet.y (abhm) of (*b-u bma camtn~tmd mxmdbu to mxuflai 11tr!mtum pmot- 



dure?sl. A -1 vexmim, 

d (x116, - elrborw.ul 

Syntbm of ( + bdmcyd~~ 2’4coxyrdcnou~ 62W 

*ich involves 4rc12-rduztian of NO2 to M$ lrap u dmdo& b Bdlg 

for the prapurtim of 5~4,lbdicbl~~“, -r for the 

adanirm portlm of (*FM. 

Am wnthled, m umxpsdtad hmy efficisrt fontion (901 yield) of the dlmbtitNtd 2- 

onbicyc10[2.2.1 IheptanP fi 

treated with e in TCl2 

droxputhyl derivative (schcr 

[3.3.O]octam riw-aystm cauld 

noticed for uhlodta! 1 in the 

turtaly, haawer, cuwemim 

axamed 3w\ bh-tam M.adiodaethylaqomd 6 - 

intJhe_ofFWED3ino&rtoobtaIntbe anrerpDndirrl hr- 

21. (Lhlikely forrtim of the altemtive trur-hrsd J-ausbi~o 

bReXC1UlOdbytMt8)XtKWSYpy. )hamtrut, norlnlcloaxe wa 

&wauz of e - urkr &io (mtylatim) cariitim 
19 

. For- 

of dIwemty ioQr?JlyloaOardk want aothly to the &&red 

m-thy1 derintivc 9 mill( wCl%A. (*r this buia UC - thttheh~ow ractim 

likely pmceeda tJwa.& a hypmlmt iodo qecla (b_) &wived fm 5, loaim l!IP group selective- 

lyfmth saxshry CM hrrtim prior to or in the cjvlizatim -. 

To ucpand the appllubility of this rlns clooure, mpriately mhtitutul cyclopenhnol deri- 

vative E (pnqnmd in 6 stepe fnn (~)-(lR,59)-2-orabicrclo[3.3.Ol~t-6~-3~) M -ted with 

a-CF%A in CH2C12 in o&r to obtain uuhtituted 2-aabi~lo[2.2.1Ihcptam 8keleUm. Wrpriainrly, 

haaever , one irarr (11) of the Al0 mbenzomte of the bicFlic hctol van IwAnted (9char 2) u 

the lain llfT&tsohble p&t. lhe &em stry of the D+hlo mbmzate wiety derlvea fm the 

‘H NIR data. ‘The rhcnoe of detectable splitting m ths l igul of 4-H (6.97 ~1 hiiosta that the 

dihedral angle betwar, 4-H and 5-H im cl- to 90°. ‘The 1~ hohted yield (6%) (u likely chrs to 

tJw looa of the volatile m*ial durifu esnporatlm. Qri&tim of the i-thy1 fwctim to a 

fowl - - to ba pluible in thim pmceu. So far, thio kid of cxidatim w only notnd for 

oecmrhy -1 iodidm.l’ 



6210 1. Mimn r~ al. 

@.kriAh. Diclll- tkum uld midtIm tmn? dlmtillai fm P206, arrbon tstrrehlscids uxl rt.Jwml 

fm Can*. TrietJvlnine w diotilled fm uui ator& over IOM. IaMxncum dhC&AtehU~ 

am &wxibsd in the libEmlm.m Pyridiniu Llichruta ud 90% ma%A lmlw puxtwal tm PlIh Ki 

ud 66% m-am tm Aldrich. PmmomtA %iO2 U& phtam (CGAlufolim, Kiewlsel 60 P26,, 0.2 -1 

mm? pumhmd tm hErck, tit&t. w-light uri Fhorphmlmc acid m atJwm1 mm usd to 

dstact m ul TIE pwA!m. 

Rtmipn b. lH d l3 cHRqK!ctlmwere-rdsd~vvhxL-lOo 8lKl XL-400 IrrW. Hnn- 

trivia1 lY wiomta - oaUirad b ex-tamim mpin-&anqlinl expzrtib. Cumactivitlu 

betwan idantitia! protm ud pmtmtad cnrbau, it-, wenobtainaltw- of two- 

*iona (HBI[xR) -to. mn qmct-tiic lcwrenmtl wire carried aut an an AR1 m-902 

do&h t-im inatnmm t with icnizirrl mergy of 70 eV. All sluplem uwe intmckmal by d.iruat 

pmbr. Optics1 rotation mtm wmr pert04 m l lblart A (Carl Zaiu, Jun. U4Il polari- 

Icter. 

!Synthmia 03 ~+)-(lR,29,4R)-l-Arlno-2-~drpa-l-~~~~~!_~~~ L+14?._ 

Bh-ret- .-..--. - _. _ Y! mYal!? b!cz I%?? L2L 

A mix-trpr of la&me dial (+):I (20.44 6.. 119 ti), 3,4~i)ydrcr2lGpytvn (32.6 mL, 357 tib uxi v 

tolmnemltcnic rid eta (0.23 I, 1.19 Mb in 200 1 of O12C12 ama stirrui with caolinl UI 

rstar tath (‘15 OCb for 10 min. Stirring uu cmtinmd at mm wtum mtil -1et.e dioaolu- 

tim axumd (qqnwx. 60 l in) ud TIE ahmd full ccfwersicm of (+I-1_. After &iitial of triethy1- 

alne (0.5 rL, 3.61 m), the solvent yu -CA in vacuo. Ihsreaiduzm8tJmndimmlvedin4OOmL 

of Rt20, mduzd with 40 a. of l$o, 30 A of brine, driaiowr~4umiempo~tultodrYmeata 

yield 40.10 6 (99%) of 2. Rf (hexam (H): ethyl met~te (6) = 1:1, v/v1 = 0.22. 

y+m~lox~ csrboxrlic w 1U 

A mluticm of 2 (30.19 g, 89.7m)ardlwL~Lic4i~133mL) In260rL0tathm1cu8tinwiat 

&lent t.4qlemture t-13). After 6 min ICC M oaqleta apmitiatim. M mm then rnnd 

b svrpDcm.tim. titer (150 rL) mm ddsd tolload b extmctim with Btluc (3x50 A). ‘Iha, W 

~3oo~)~ddsdtothe~~luticrrin~~to~~lsndthcpH~~tadto3-4uFry 2 

WL =I -4. ‘Ihcaq~luti~cuhPtheraxrrrtedvith~(~~). nmahimd o#c 

+m ma mahed with brine (30 rL) Md dimd over m4. ‘Ihe tIltrate mm oooled to O°C. The rboM 

oolutiln (u tFat& with ethemal cm2N2 (250 &19CU) #mental tm rbmthyl-N-nitmmoumm. After 

-leta emtaritiortim tAe wlutim ma amcmtmted, dried Over m4 ani mmprrtai ta drynae. 

llw mich thrp obt~hai mm t&en up in 400 rL of -Cl2 srri ooolsd to OOC. TrisUvlvLns (16.3 

& 132 m) - ddd t01lowsd by dmpwir abiitim (5 min) of IC ml-1 chloride (7.M) IL, 

96.9 &l). l%e mixture uu kept at O°C for ukiitiaml 16 min. ‘Ihan it vaa etinwl at ma taqxratm 

for 0.W. ‘Ihe mixtum - thal mahal into a mepurtaly fume1 with 50 A of cn2C12’ +mahal with 

iobwtar (3x60 rL), m/L lq N&904 (2x10 rL, pH=31. m~t.ed~Fldo3 (lOA, g(=lOl, 4orLot 

brim ud svrpomted tom, ~ieldir# 39.55 I (99%) of 2. RfHM=l:l) = 0.24. 
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‘LJ w (loo Ime, axzl3P: 6 l.C2.4(r,M(,~B_nZ,4’-(12,4’-(12,6’~,6”_H2,6’_n2 4 S=i$,, 2.66 

M-H2) I 2.96+2.0BWX3S02), 3.S81m,0021X3b, 3.3-4.2 muer~ rrltipleta, 7-M. Q-l+ V-M2 ud 

3”-H2,, 4.6W4.62 (awmrlqqMl rrltiplats, IO-H uxi l”-(I), 6.19 (m,J=&Wl l&m, 1-H). 

?!ldd!z-~14rm 

A - of 3 (2.33 I, 6.17 ti) ud lcn3 (0.67 S, 10.3 n, in 40 rL of dry w w mtid at 70- 

76OC for 2.76 h. 7bDolvmtwutha,~urdg~ lmumm9ud6000fH20maadrhd to 

tlm ral&Je. aqrnaw! juartmct& witJ!Rt200JcmmL~.lMetJmrowlaluti~uuw3d witi 

&inn (10 ti), dried over F&Xl, url ~~rRordLrl1.wgofcluL~.Ib~iha~ppifLd 

t dry wlrr, fla8h chlmbm22 (Imw law 30 s of sio2 (<0.083 I) ( W:lm:l n elrat. Iue 

latmd - 1.82 II (89%) of pme 5. Rf(H:B=3:1)=0.23. 

A oolutlcm of 4 (7.38 I, 18.6 ti, url 1 WL q l&Xl (37 rL) ln 200 IL MY+-H20 (S:l, v/v) w left 

to l trrd ovelni#ht at &imt wture (pH=121. mual n& &Km& full mpaafioBtlcm. (MI lm8 

mbl mrpoortlan md wtm (70 rLl sn abd follaal t extmctlarv WitJt lft20 (3x30 IL). ‘Ihr, 

Rt20 (w) rLb w akid to the q lamr in a mqmmtm~~luxltJnpHam8djutsdtoavltJl2 

nnaqNam0, (2olL). 7?m q eolutlm ma furtkr exUm9xd WitJl %O (3X2a I). ml? &lnd et20 

mlutim u18 mahal with brim (20 rL) Md driad uver rrs0,. al evqxnwt1m i6olmtsd lmm 7.06 8 

(99%) of v 9. RfW~~=2:1~=0.29. 

‘lj m (loo mtz, azl3121: 6 1.3-2.2~8,5-H,6-H,8-~,4’3(2,4”~,6’~.6”~,6’~ mmi S”-H2,, 2.SO 

(r,4-H2) I 3.3-4.2 (overlqqnld wltiplots, I-H, 7-H. fW$, 3’3 ud S”-#$b 4.63 Comr&qmd mlti- 

pleta, l’-H ud l--R), 8.64 b,CC+H). 

A mixtur+ of p (5.22 g, 13.6 a), m diao.tAtP (8.76 I, 27.2 a) ud I2 (6.90 I, 27.2 WI 

In 370 rL of dry Ccl4 ama reflumd 0Mr a 26&U tumt.m-fLlrsrt 4 fff 10 min. Iba cmolui aolu- 

turn mswrhsdwitJ1S%rq)429~0~ (ROdA, nt’drg(UIOD3 (16rL, @blOB, dridoverk@04ad 

emporrtcd. Iha ruich~ uu prrrifisd twioc by Dcpc (80 g S102, H:R=lO: 1). QmrtoQIohl yialdd 

3.48 S (55%) of psr 6. Rf W:lk5:1)=0.21. 

k_ m (100 mb, aq21: 6 l.b3.3l1,M(,~.4’~,4”~,6’~,6-~,6’~,6”~ ard -1, 3.3- 

4.0 (oswrl& rrltipleta, S-i$. 4-5, I-H, V-M2 rd 3”-H2), 4.16 (m,J=7+4.6+4 Rc, 7+1);4.62 

(over- maltipleta, l’-H uxl I”-H). 

A tilutim of fi (3.24 1. 6.96 WI) ud ptshrrrp1 fmio@cidmmhFAmQ (0.2m8, 1.06UI ln 100 

rL ofmetbnolubpt~tma~forlh. mmthm~tAl~ams’-‘n4thtrl&&yb 

tins (0.2OIL. 1.44 U). mn mlut&m ru -a- rmfhmdpllrdamluUn w 

pirrlfiul b ESC (30 I Ri02, H:R=1:2). EwpDmtlc43oftJn mgqm3plat.a hrotiam #em 1.00 # mx~ of 

v 1. Rf(H:%1:2)=0.26. 
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6 1.68 (m,J=9+6.5+6.5+6 He, 5-x), 1.84 (m,J=9t7.StS+S HE, U-H), 2.06 

(t,J=6.6 Hz, 8-i+,, 3.33 I&i,J=lO.6+6.5 Rcr CHA), 3.44 WI, J=10.6+5 Hz, C-HR,, 3.68k.M, J-10.6+7.5 

Hz, S-H,,, 3.86 (m,J=6.5*6.5+6.6 Wr, l-H), 3.87Wi,J=10.546 Hz, 9-l+,,. 4.29 (m,J=6.6*6.6+6 Hz, 7-H). 

4&2iauhdlto& 

A moluticn of I(8.24 I, 27.7 A), ~idim (6.69 rL, 83.1 ti) ti 4-dimtJ1yw idim to.88 I, 

5.54 InI in 140 rL of diahlowtbm a tratd with amtio &&rids (6.60 rL, 69.3 ti) uinl 

tqnatar oooli~ for 10 min. Thm ths ooluticn ma kept at rbimt tllprmtam for aklitknnl 10 

min. Ibs ~XMW of k20bu qandaiby MUZU )Ld3H (5.0 ml., 123 WI). The molutian uu umpamt.mi 

UdtJmraiQa umqxxnted with tollrns (3x20 mL). ~:lOo # sio*, H:SM:l. Yicid: 10.26 g (97%). 

Rt(H:E=3:1)=0.36. 

‘1 m (400 ntr, coc13)21: 6 1.49 (m,J=940.5+4+4 Hz, S-H), 2.06-2.15 (ovwlaFgsd mltipleta, 8-H2+ 

6-H), 2.08 (s&&z), 2.07 (m,W), 3.38 (dd,J=10.5+4 Hz, (-HA), 3.48 (&l,J=10.5+4 Hz, 4-HR), 

3.84(~,5%.5+8*7.5 Hz, l-H), 4.12 (dd, J=11.5+4.6 Hz, 9-H*), 4.21 W,J=11.5t5 Hz, 9-t+,), 5.04 

b,J=7.6+4*3.6 Hz, 7-H). 

&: b m (400 Wz, cXC13)21: 6 1.87 (r,J=16+3+1.6 Ha, 8-H,), 2.21 (m,3=11*10+4.!M.3 NC, 5-H), 

2.27 (~,3=11+5.5+4.644 He, S-H), 2.39 b,J=l6+8.5+5.2 Hz, &HR), 3.22 Idd,J=lW9.5 Hz, 4-H,), 3.33 

k&J=9.6+4.5 WC, 4-lg,. 4.18 (dd,J=11.6*4.6 lk, 9-H,,, 4.24 (dd,J~11.5+4 Hz, 9-RR), 5.09 

(~,3=8.5+6.5+3 Hz, 7-H), 5.23 (m,J=5.2t4.3*1.5 Hz, 1-H). 

P mm-tlve I& 

A oolutim of 8 (IO.28 8, 26.9 W in 160 3. of d.ichlorast)ura w tFatsd with 90% DxFm (16.13 

g, 78.9 &I) aploying oold utcr ooolinq for 10 min. ‘Ihen tJte alutim mm kqt at r.t. for 30 min. 

TLC shomd ocqlste oaweraim of Q. nm solution - thm mahai with 120 IL of 1.1 WL aq w(oo3 

(#=9). the aq #nae mm extmctad with CH2C12 (5x20 rL) . l?be adC.nd orpnic aolutiar ma mhed 

with sx aq k.$J203 (30 @.I. lhesq urru rspatAdlfaxtmctiwith a$C% (3x20 ti). ‘Ihc 

oabimd a$cl, aolutim - driai over tWB04 ud e+qolrtad to m. m 100 I SiO,, H:I = 

2:1 -> 1:1. Rrtiat8vithiqumo_wm evapanted uxi chrabgm&y tam rqmded. Yield: 5.18 s 

(69%). Rt(H:B=l:1)=0.27. 

6 1.0-2.4 (ovulqpad rrltiplcita, 8-H2,5-H uxl S-H), 3.07 

l~,J=8+8+7.6 Rz, I-H), 2.06 (m,W), 2.06 (a,(lk) 2.09 (m,W), 4.16 (d,J=l H%, 9-H2,. 4.20 td. 

J=6.6 Hz, 431, 5.05 (m,J=6.544.O+4.0 Hr., 7-H). 

m &.&A Dsri-tfw u!L 

A WlutiaI of p (2.28 I, 6.4o mo d pydini~ diats (11.06 a, 29.4 m) In 40 rL of dry w 

- left at rbLrnt trprrrturo memiaht (22 h). ~&Daia&mttull cmnm#miaB of @ to lo. nm 

mixtknw - pow&l into 300 mL of utur ud axtmcbdwith.tJmr (13xSOmL~. nmetJbmMllAyar a 

thsn mahad vith 6 rL of 2 H/L W4 in 10 d. of *tar (@k3), brine (20 mL) ud drid over m4. 

Bvrpoxmtion attom.ki 2.38 s (99!4) of pt~c fi. Rt(H:R=l:2)=0.19. 
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P-u 

A rixtum of E (5.97 g, 20.93 rn), IBM (13.50 I, 41.9 31) 4 I* (10.63 g, 41.9 m)o in 600 & of 

cubm tetrrchlorids w reflural over l 250-U t-ten-fiht 4 far 10 tin. The akiitian of 

IBM Md12~rvpmtad~tJuwtim8, & follod b 10 rin reflux) wIti1 full oomarrian of @ 

rcu obervsd (TLC). The oooled oolution w udad with 5% eq Nql203 (240 d), utu (50 IL), rt’d 

w -3 (50 rL, lY4l=lO), rater (50 tiI yrf drial over F@sB,. After m of the mo1vat, tbe 

midus uu prifisd b CCK (100 g Si02, H:Bzl:l). tiv rffordsd 5.22 g (68%) of plpa 

isric 11. Rf(H:R=3:11=0.17 (cio), 0.24 (txwm). 

t--u: *lj g$ 000 xtt, cm3)21: 6 1.93 (~,J=14*9.5t7.5 Hz, WI,,, 2.06 h,14+7.5+2.8 Hz, 8-lg,, 

2.07 (o,W), 2.08 (a.W) * 2.63 h,J=lOt6+5+6 Hz, 6-H), 3.73 k%i,J=lfkS Hz, 5-H), 4.24 

(m,J=9.5+9t7.5 Hz, 1-H). 4.25 (d.J+5 Hz, O-H2,, 6.02 (r,J=7.6+5+2.8 Hz, 7-H). 

ciwfi: ‘L! rile (400 mz, CDCl3)2’: 6 1.96 (~,J=l4.Ci8+3+2 Hz, 8-H,,, 2.05 (a&k), 2.06 (a,Mc), 

2.15 b,J=8.5+7+6.5+5 Hz, 6-H), 2.45 (r,J=14.5t9.5+9.5 Hz, 8-q,, 3.75 (~,5=9.5+8*4.5 Hz, l-H), 4.13 

(&i,J=11+8.5 Hz, g-HA), 4.35 (&l,J=ll*6.5 He, 9-HR,, 4.64 (=,5+4.5*2 Hz, S-H), 5.04 (m,9.5+7+3 Hz, 

7-H). 

A mixtama of truu*ui&xyclopentyliaiide &riMtivw, truta-~ (5.06 g, 13.76 m, Hd K2m3 (3.80 

g, 27.52 n) in 136 d of )(ccLI yu &irmd rt ro(1 taplrrture for 5 min. l&m it mb -t.mtad 

to am. 10 rL volw urd purifid by DCR: (80 g 9i02, H:R=1:2). hokted w 3.46 g (891) of 

trvm-lJ. Rf(H:Gl:2)r0.33. 

( I (1 . .4a) 4 hino-2-H&wacf_l t- 92s -- 1+)-u. 

A lixture of tmnwu (3.46 g, 12.22 W) and 0.44 g of 10% WC in 110 rt of atJwno1 w l tirrd at 

arblcnttapsratuFevdcrrrlonfor~~rttiu(S~n). IhnH2ruhb.l~thrmd,tlmdxtrPest 

mtmqhric prarwnr. Harly aqlete rukctiul of twm-lJ co (*b-&J )ry l ttAilm.Y in 10 hN. ‘Tbsl 

the cata1ymt w filtmvd off tblKl@l l 8tKax.t - pd, & with ?MZi f&x5 &) cvd H20 fSx6 

IL).Ibcoabinsd~wluti~wucvrpor\tdto~udthemiQlsurdirolvsdLnthc~ 

~rrsrbingmd~liedtoa~60~~8 (H’) oolrrr (1.2xl8a). lhool\rrwu first- with 

wter CIoJ&l rL) UKI @nab (*b-Q (1.22 g, 76%) w clutsd with 1 M/L q MI,M. IXZX (30 g 8i02, 

twH: 25x q tw4~30:l) gmv1d.d 0.927 g (68x) of pIm(*)-fi. [I# l 31° (c 1.0, we), 1it.8 Ial? 

l 34O (c 1.0, DQ). Rf(eoH: 25% q ~4ak30:l)=o.20. 

‘LI m (400 PHZ, I?wpl3)23: 61.05 (~,J=12.5+7.5+7.6* Hz, S-HA), 1.57 (=,J=l3+7+7+1.6 Hz, 3- 

HAI, 1.77 (r,J=l3*7+4.5 ltz, 3-HI,), 1.92 b,J=7.5+7.6+6+6+15 Hz, l-H), 2.11 b,J=12.5+7.5+7.k 

*I.5 Hz, 5-HR), 3.47 (1,3=7.5*7.5+7*7 Hz, 4-H), 3.48 (d,J=6 lis, S-R$, 4.03 b,J=746+4.6 lk, 2-H). 

13c 1(cB (loo mlz, m!Bdpl3)23: 6 37.90(a), 44.73 (C31, 49.76(Cl), 50.09(U), 63.47(06), 

72.9O(C2). 



6214 J Bti CI a/. 

w, r/e (rel. FntaruityXX): 131(9M+, 114(15), lOl(lO), 100(12), 96(10), 86(36), 64(e), 63(91, 

82(E), 72(100), 69(31), 668(62), 44(U), 43(36). 

ArLhurs of 4 ,6~cillo&-ni~i~‘7 (13.00 8, 67.0 d) ud S&12.2H20 (76.60 g, 0.335 Ml 

in 136 rt ethnol w rafluued urdsr N2 for 20 tin. Aftisr ooolinl, the Dolutial - poulWd OYbr 

cnmki loo (450&j. lhanthepHruaijutsdto‘6byakiin#wlid~3. Ihe~~ontJvm 

ObtrM- gctrrtul With Ruxz (3x200 rL). The mic hyer yu ti with brine (3xlM) a), 

tFatul With m d dried over mso4. ‘Ihs c~tallina miduz obt&ned on wapoIM10 - 

zerymtilimd fm hsxrne rifo’ordin# ~&Its cr)rtala. Yield: 10.03 I (91x1, l .p. 146OC (lit.*l, 

147%). ti.crlai. for C4H3C12N3: C: 29.27; H: 1.63; Cl: 43.29; N: 25.61. Fard: C: 29.22: H: 2.03; 

Cl: 43.36; N: 25.41. 

lU.29.4RI-4-15-~~1~~4-~~~)-2-~-1-~~1~~. 14a. 

A solution of (*j-u (0.636 g:, 4.09 A), 5-mine4,6~chl~tidi~m (1.34 g:, 6.20 ti) uxl tri- 

ethylrirm (1.6 A) in 45 IL of dry n-tuW1 - reflwcal for 3 b. After mrl of the wlvent, 

the oily moidw - pztitiamd betwsrr 60 rL of u-r uxl50 & of ahlomfozm. The q Wr ru 

furthmr extraotd wltb CX13 (2x25 rL), thm mtui with lvberlito XRA-400 CaC-1 to mi&nt w-8. 

Ihe min - filtarvd off urd M with H20 UWI BMH. she filtrrta +m8 wqorrtul uri the micir 

W coeqorM.ul With RUM (2x26 rL). The midue - prifhd by KFC (45 I Si02, ClC13 -) 

Mc13:Heak9:1 gxmdhe). The qqnxyu-ht.8 fmtiuu uem oa8xntxmtdu~!p~cr, -tat with 

oold, dry 8t2o 0.646 g (60X) of pure m. Rf(CMC13:fleMk1)=0.06, (RUM: 25X q M14WO:l,=0.62. 

I*)-arbocxlic 1’s j+1-14?_ 

A tixt.urQ of & (a.&?5 s, 3.19 rn), trio*1 OrthDforrts (40 6) urd Q1 q Kl (0.43 IL) - 

l til?ad at nxm wrrtrnr for 20 hrm. After ahiitim of triot)ylmim (1.0 &L), the moluticn - 

av8pxsti in x5.x0 UdtJnmidue~ ooWspoW.edwithtolua (3X3oIL). nwbmcnoil obtrind 

YY batal with ut’d mti ln r-1 (60 rL) in l •ti~ -1 ti at 100°C for 20 h. 

Altar m of the al-t, t.hemynfpcudiuolvsdin6OrLof lWL~HClud.timd*t60°C 

for us bax. nn wlutial ru thm evq%xmtAd t8J dlynna. nm mi&m - dlswlHd in atJmnol~80 

rL) urd tnrted ulth kberlltr LRA-400 (M-b. FUrificatim tv IXTC (36 g 6i02, 0C13: -*:I) 

dfoxxkl 0.649 a (69X) of -(+I-Mu. [a]? + lS.L”*l (c 1.0, W). t4.p.: 162Oc. g) (HZ0 , 3.29 

ml/L, 0.05 a): AfAr) 202.0(40.092), 226.0 t-0.137) m. 

‘M m: (400 mk, t?6M6/aE13~2~: 6 1.66(~,J=l2.6+10+9 Hz, 6’-RA), 2.16 (overlrpped titiplet, 4’- 

R)t 2.19 (over- ultlplet,‘ 2’-RA), 2.31(r,J=13.5+8.6+6.6 Hz, P’-Hg), 2.47(~,3=12.6*7.5*7,6 

Hx, 6’-I$,, 3.64(d,J=5.5 Rz,lV-#$,, 4.26(r,J=6.644.6+4 Hz, 3’-R), 5.13(r,J=O.(k8.5*6*7.5 W, l’-W, 

7.06(m, My, 6.11(~,2-W, 6.2O(m,6-W. 
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‘3c&@ (lOOm!k, t4D2eM6/uc13?5: 5 32.66 (a’), 40.10 (Q’), 48.38 (U’), SO.64 (Cl’), 62.49 

(Cs’), 72.00 (C3’), 118.85 (C3), 138.14 (CB), 148.68 (Co, lS1.30 (C2), 154.90 (C8). 

w (dixwuct inlet, leO°C), m/e (ml. intaruitfl): 249(2OM*, 232(5)?l*Ut, 218C2OM’~CSI, 205(3), 

202(S), 162(500), 136~100~8**2H, 135(5Oul’*H, 119(6), 108(40). 

A mixture of 6_ (3.49 6, 7.50 n,, m3 (4.16 6, 49.5 m, ud 90% WCIM (4.76 6, 24.8 3J) i.n 75 d 

of cn2C12 uumtirredat-mamtknwfor3Omin. mCmht.uwrUthan~tiith20 d of 

uter, 1 wL q Lic6l (4x15 rL, pH=13). Ihs q Mr w axtrw?ted vith etJw (2x30 mL). The ocrblrad 

orrmic phsre bma bmhai with h-h? (20 mL) ard driai Mr ra804. Aftar m of the ml-u, the 

~aiciu vaa furtJer ppifled t DCIC (30 # 3i02, H:E=I:l). auTm_ mffordsd 1.71 6 (90%) of 

plrr B. Rf(H:ik2:l)=0.20. 

‘H_ B (100 Mz, (Dcl3P: 6 1.3-l.Q(m,4’4*, 5’-H2, a’-H2), 1.7(a,8-RA), 2.2OhE-f$ Z.lh,bW), 

2.55(m,5-H), 3.55+3.9*4.51 (ovcrlnpped ultipleb, l’-R, 3’-H2), 3.9 (m19-H2). 3.46 (d,J+7.2 Rat 4- 

HAI, 3.77 (cLd,J=7.2*3 Hz, 4-HS 1, S.B(m,l-H), 4.31 hJ=?+l*O.6 Hz, 7-H). 

13c B (25.16 Mlz, cDc13)21: 6 19.41+19.67(C5’), 25.48(U’l, 30.65+30.69 (C-6’). 38.61+38.87(U), 

43.39+43.59(Cl), 48.8Ot49.07(cb), 62.14+62.27(Cl), 62.38*62.43(C3’), 64.73+64.87(c9), 7O.m 71.02 

(CI), 76.98+77.Ol(C71, 99.OO(Cl’). 

m:_ ‘lj m (400 WC, C6D6b21): 6 1.39 (m,J=14+3.5*2 Hz, &+I,,, 1.67(~,W), 1.72 (m,J=14~+1+0.5 

Hz, 8-H8g,, l.?E(m,J=3tltO.5 Hz, 5-H), 2.07 (m,J=9+6.2+1+1+1 Rx, 6-H), 2.6 (d.Jn7.2 Hz, 4-H,,, 3.07 

(m,J=8+3.5+0.5 Hz, l-H), 3.2 (dd,J=7.2+3 HE, 4-lg). 3.98 (m,J=2*1*0.5 Rx, 7-H), 4.07 kki,J=11.5+6.2 

Hz, 9-H*), 4.16 (dd,J=11.5+9 Hz, 9-HRl. 

13c m (100 r#iz, (11~13)~~: 6 20.86~~), 38.53(U), 43.04(C6), 48.oO(cX), 61.95(C9), 62.19(Cl), 

70.72(U), 76.92((Y), 170.86(CMc). 

w&m (die inlet, 120°0, m/e (NE). intwit*): 211(0.2M*, 162t(O.6), 169C2.3)f4+-N3, 

122(2.1), 109(12), 43w10NIi300+. 

Fomticm of 17 _A 

A solution of 16 (0.452 g, 2.00 &II ud 85X D-CEW (0.812 g, 4.00 &lb in 200 & of CX2C12 - kept 

at mbient teqemture for 30 min. Then 20 rL of -Cl2 ama ukkl ud the oolution bma ammhaI with 

mt’daqNdC03 (lOaL, #kg), 5%4k2S203 (10&b usldriadover~4. Sheaolwmt- IIVLII 

8t l taqheric p~euu~e (48O’CI. Rep&A purlficnticn by Den: (16 6 SiO,, H:8=15:1) 6~ve 0.025 6 

(5%) of volntile 11. Rf(H:B=10:1)=0.20. 

‘B m (400 Mz, cDc13)21: 6 1.42 (&i,J=10.5+1.5 Hz, 6-HAI, 1.45-1.76 (m,l-H2 t 8-H2), 2.04 

(~,J=lO.5+2.2+2 Hz, 6-Hg), 2.69(m,J=4*2.2+2 Hz, 5-H), 4.59 (~,5=2+1.5t1.5 Hz, 7-H), 6.97 In,4-H), 

7.38 (&i,J=8*7.5 Hz, 5.-H), 7.53 (m,J=7.5+2+1.5 Hz, 4’-HI, 7.91 h,J=8+1.5*1.5 Hz, 6.-H), 8.01 

(&l,J=2+1.5 Hz, 2’-H). 

‘“C_ w (25.16 Mix, CZlC13)21: 6 22.8O(Cl), 29.75(U), 34.17(U), 41.34(C5), 78.46(C7), 100.36(U), 

127.87(c8’), 129.65+129.72(cX’+C5’), 132.O(Cl’), 133.07(0(‘), 134.48(C3’). 



6216 1. Bfmm rt at. 

Bkls w=t hht, lDD°C,, r/e (-1. intaldtFw: 262 (2.2&, 16u9(3.S), 139(100), 113(M), 

lll(lQ), 97(8DJ. 

la t. 

l’hnth M Qr to Ck.J.Tda for the - l pactra d lhes.P.Ebt& ud b.liWler for the excellart 

tachiul uahturoe. 
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