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solutlonrz5 gave the l ulfom 4 In about 80% yield sftw chroastographic purlflcatlorr (Schsw 

1). Tha pH of thls reactlorr ust be maIntaIned bmtremn &out 4 md 6. &lcm this p% the 

nuclm~ld@ d@ccopor+r slouly ti glycostdlc bond claavsgo, rhlle at hlghw pl(rr damposItlm 

of tha mmne reegmt Iqalrr the catldrtlm roactlcm. It rhould bo mtlcmod thst mm@ 

mhlbltr much grwtor ul~tlvlty 

pmmubgwmte. 
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The nuclmofuglc wlfonyl grarp In 4 Is ruecmptlble to dtsptrmt by salmctad 

nuclmphtlm. Thus, remtIm of 4 ulth mdlm cyntdo In W at 0 % tot 1Y h l ftordmd the 

novel 2-cymcmabulertnm 5 In 40R ylmld sftw purtftcattOn. If thts rmatlon Is vlcod as I 

duk spJ$ r&Ion 26’n, than thm falturm of prmvtous dt$pl&rrrrfs of halogUW rt thts 

pO#ltlon l2 y bo ocplstnmd by a more fHOr&lo rmductlon potanttml for the sulfone 

cqarmd to the hrlwrtmd rystrrrr. Thm cyer+o functloclaltfy at the 2-posttton In 5 cdn be 

hydrolyrod to give thm carbaxstdm 6, anoihmf no nuctwwtdo. Thh, structures of both the 

cymldo end t)H cw-bmmldo wue atrbttsh@d by UV, FTIR, FAB tRU6, and htgh-ftmld H(1 dsts. 

Tha gmnmralfQ of the utlltty of thm sulfom as e prrursor CM bo tllustwted by tha 

synthests of oihu wlaloguos of n&uIarlnm. For otmplm, whmn thm sflyl protutod sulfono 7 

WOE trtid wtth the mt~n of dtmthyl~tonate , the corrmspocrdtng rslonatm dertvuttvm 8 was 

I8Olstm4. If the re&ztton Is run at ram trgmraiure, It cculd be otoppmd at the Ctalonsto 

stag& Hamvor, ralrtng the tapmraturo to thst of reftuxtng tmtrshydrofuranr results In 

dcarboorytatlOn to produce the l thylsmtste dutv&itvm 9. Thm convuston of 8 to 9 nay be 

muhent~tlcatly upl~tnod through a basm-catalyzd rotrc4Islrom reacttm. 

Colpaund 9 wes l laborstmd by rmctton of Its deprutatod fm ( 1.0. cvnd tot with 

mth~ltc -mta to glvm the novel csrbo#aIda 11. SImllsrlyr the dtothylmalonyt 

dulvattvm 6 uas converted through Its daprotrted form to the bts-csrbawaldo 13. 

In svI thm novel 2-aMhylsulfasryInmbuIsrtnmr rynthulz@l from 2-arIMmbutertnm by 

0 radical rlkylthtot~tOn foIla. by onldettonr Is MI I-tan* tntun&ttsto for the 

synthanrls of m IM snal~un of nsbulartne, Thlr agprosch to mn.l cqmur Of 

ndulu1~ may hbvo c0nsl4uablo g~~sltty as a rt40 vartoty of nuclmophltms could 

cwolvlbty bm utlllxmd to dtsplae thm nucleofugtc grmp of thm nobutalm l UlfOn* 

Intormdl rte. 

lrrmdl~lu~s mo accapllshmd urlng a fZayonM photochrlcst rmM#. ma wting 
potnts provIdd uo unwratd md wmrm t&en on a lhw1rd4mwu wltlng point agpwatur 
f1fi.d wtth a rtcw, Nucrmu qnrtlc rmsonm0 qutro vrlng totramthyIrtln* or 
chtocofom n Intmol stud&W uum rcordod cm JE(X Model FX## urd Bruku #doI W 
pulam Fourlu trmsfocr wtramtwr. Mms8 rputra wuo abtetn8d On 0 Hrloft-Fukar4 3965 
oC/ws systr or a VG (hmlytlcat &do1 LAB-W tnrtrunt with hlgh-r*roluttm FAB cqsbtllty. 
Thr ultrnlolmt smtro were r-dad 011 V8rlm Cq &do1 219 OT GIlford Rmp~nu 
spoctro@otar)ur. Infr+umd spaztra wuo rmcord+d On a Wsttsa~ FTIR Inrtrumnt. 

swfbyl~2fr~J~l- g -0-rlbtrrrrprll)pwlrw (2). A 80olutton 
cavrltilng of 1.630 g (4.14 WI) of 1. 50 rl of ~ttonttrIlmr 1.1 d (12.S ml) of 
dl&ylrplf Idm, u8tt 2.6 d (22 ml1 of n-pmntyt nltrltmro purgd rttt~ nl*. m0 
rolutkm was thm ha+md to roftux rndu 

? 
mtth protctlon fra ltght for 12 h. lbm sotvmnt 

wu r-ad-W prmawr* ti t l r~ldum rn purlf lad by f tosh chra?tqrply o(\ 
stI tea *I Wuttar rlth ether) to Iv, 0.663 g (I.56 ml, 37g) of 2 n a yellq otl: tt M 
UXtCIJ) 4 2.15-2.04 (~0 9 HI, 2.6 s (8, J HI, 4.39 (a, 5 tit, 6.14 (dr I H)r 6.a (se I Hlr 
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9.2s (s, 
7.41, 

1 H!J W(EtcH) h 250, 295nr aass spactrrw Jz (rolatlvo Intmslty) 424 w+*. 
166 (N -rugwr l5.9y The physlcsl dots for 2 was wnt IcaI to that rqk0rt.d 

previously for tha sa* caparnd pngarod by a dlffwant rthcd. 

2-wthyIWIf~l4 6 -(klbofrr~lpurlm (4). A solution conslrtlng of I.060 g 
(2.34 roll of 2, 0.480 g (0.90 ml) of scdlu wthaxldo, end 40 II of r*thnol 11~s stlrrod 
for 1 h. 1lum chloride (0.600 gP 10.9 ml) ues than eddale and the solution stlrred et 
rem vatuio for an ddltlorral hour. The solvent was rood under raducod pressuroe and 
the reslduo ~(1s purlf lad by f Iosh chrarstagraphy on sll ca gel (911 chlwotorm/rwthsnol) to 
glva 0.674 g (2.22 ml* 81%;) of J as 0 yelIar ollr I 

5.62 (m, 
H w (h+d ) 6 2.59 (s, 5 H), 

2 HI, 5.93 (B, 1 H), 4.16 (B, 1 H)r 4.37 (a, 1 H). 4.52 (mr Q H), 5.23 (I, 1 H)r 
5.55 (m, 1 HI, 5.97 (d, t HI, 8.68 (sr I HI, 9.01 (s, t WI1 UV(EtOH) .I _ 2580 295~. 

A solution consIstIn of 0.7% g (2.63 ml) of 3 end 2.420 g (5.94 rroll of cxow In 30 
rl of x&ate buffer (pM 4.2) res stlrrmd for 12 h et 0 %. Aftw sdJustIng the pH to 7.0 
with 2 N N&L the solwet was r-od under roducuI prossure. *thanor (50 li) 18s then 
eddad md the Insolublo~wt8l wea fllterul. The flltrote uus drlod ‘(cIQS04)~ and tM 
solvmt was rwovod undw raduced pressure. The remldw was purlflwl by flash chrostography 
on slllca gal (a trIothyl~lne/chIoeof~ foIland by Or1 to glvm 
0.655 g (1.95 ml8 74%) of 4 ss e hygrowzoplc rhlta solId 6 57.9r 67.1. 
70.6, 76.0, 82.0, 64.6, 132.3, 14Y.3, 145.6, 148.01 155.7~ d 5.28 (se 3 
H)# 3.63 ((I, 2 H), 3.90 (0, I ti), 4.18 (w 1 HI, 4.35 (D, HI, 5.25 (rrr 1 
HID 5.62 (w 1 H), 6.03 (dr 1 H), 8.75 (sr 1 H), 9.11 (8, l,H)fi W(EtOH)& 265 m; FM 
HI#s 331.0719 (M’fflj, cslculstad for Ct,Hl,H4065 JJ1.0712 (M +H). 

2-qmcPw 6 -a-rtboforwosylpurlu (5). A solution consIstIng of 4 (0.271 gB 0.607 
mt), wdlua cyenldo to.060 ge 1.2 ml). and DLC (IO rL) 88s stlrrul et 0% for 15 h. Thm 
solvent was rmed under rduced prossurop and the reslduo purlfled by flarh chrawtography 
on sllIce gal (Ptl,chIorofcWnth6noI) to glw 0.064 Q (0.16 raolr 40’S) of 5 OS a *hIta 
hygroscogIc sol ld: H m <“+k,6) b 3.68 ( I, 2 H), 5.99 (me 1 H)r 4.03 (mr 1 H)r 4.55 (~0 
1 H) 5.06 (t, 1 H), 5.ZS (dr 1 HI, 5.59 (dr 1 H), 6.06 (d. 1 It), 9.15 (sr 1 We 9.36 (s, 1 
H); ‘J, w? (me 
151.1, uv(Etw) 

6) 461.1, 70.2, 74.3, 86.0, Ml.50 1139, 136.0, 156.3, 146.6r+ 149.4r 
269~ (c n 9,550); FTIR(KBr) 2248 cm ; FA8 HiFIs 278.09M (M +H)s 

cslculsted for C,#i504 278.0869 (II MI). 

~Ibee6-DrIbotw~yIpurIna (6). To a solution consIstIng of 0.285 g (1.09 
ml) of 5, SO rl of athafwlr and 1 d of 2’M N&l uas added 0.4 d. of XYS aqueous hydrogen 
pwCb(ldo. Aftw t.1.c. shaod no evldenco of starting a&wlrl (1 h), a usll mnt of 
f&O4 was dded untfl IK) ovldmco of puorldes was observed. The Insoluble astorIaI ~3s 
flltwad ti the flltruto rrouw! under rducwl pressure. T?IO residue ras purlf Iod by 
rnarsod-phesm tPLC on Mrllte XM-4 resin (2.S oth~l/wstw) to give 0.111 g :O.ziO 
mlr J11) of 6 as whit, crystels; q 152OC (dacarp.1~ H M? (+0-d 1 6 3.67 (=r 
4.00 (llr t HI, 4.24 (w 1 HI, 4.70 (II, 1 HI, 5.05 (t, 1 HI, 5.21 (d, f H)r 7,51 (dr t HI: 
6.13 (dr 1 HI, 7.71 (bs, 1 HI, 6.21 (br, 1 HI, 8.97 (8, 1 H)r 9.27 (sn 1 H)r c wet trsr$xb 
d ) 
d 7 

6 61.5, 70.4, 74.0, 86.1, 87.7, lJ4.8, 117.4, 147.9, 151.7, 152.3,+164.5: UV(Ea) 1 
(t- ll,OOO)j FTIR(KBr) 1601, 1666 Q t FM m 296.1018 (W fH)+ calculated E 

C, ,H, 5N50, 2%.0995 (M+fflO. 

3-8lstcwborrl&~~~~~6-(trIbofw~ylpwfrn (13). A solution conslstlng of 0.958 
g (2.85 ml) of 4, 1.72 g (11.4 mt) of t-butyldlnthylsflyl chlorlda, I.55 g (22.8 lrrol) 
of fmldazo1.r and 10 II of M ues stlrred et 40% for 24h. The roe&Ion mixture uus 
putltlowd b&woen watu (100 rl) end other (40 mL). The organic Isyw was colIat@d nd 
drlad WgSO,), md the solvent was raovod under raducad prossurr. The reslduo *OS purlfled 
by flssh cht~s~hy on slilcs g@l (l:l rttw/hacwlasl to giva 1.57 g (2.04 rrolr 721) of 
7 es II yellow alit H ))R NXICI5) 6 0.117 fo -0.236 (mr 1WH)r 0.931-0.756 (m, 27 H)c 2.90 
(s# f N), 3.95 (II, 2 H), 4.07 (me I HI, 4.SO (m, 1 Hlr 4.55 tm, I Hlr 6.08 (de 1 H)r 8.65 Oa 
1 HI, 9.17 (t, I HI2 UV(EttXl) X, 265.5 ml sass spoctrw Jz (reltilvo Intensity) 616 
(22.6)r 615 (M -t-&r 46.9). 

A solution of 0,650 g (16.3 ml) of sodlw hydride (6OS), 3.1 rl (20 nrol) of 
dlothylmalonrter end 10 rl of lW was dd@d droprIse to 90 d of a TW sotutlon contslnlng 
I.37 g (2.04 WI) of 7. Tha resulting -tutton was purgd rlth nltrogon, and stIrted for 29 
h. Aftor wss spatral evldenco IndIcatod the abswea of the stsrtlng metrrlrlr 1.300 g 
(25.00 -1) of mlum chlorldo wn ad&d. The solution rn stIrrod for en ddltlarral 2 h 
ad th# solvent was rwed under wducod pressurm. Thm r-l&e ma* purffld by flash 
chraatogrwhy (haxatnos follaod by 111 l thw/hblnti) to glvo 0 rlxture of 0.763 g (I.06 
ml, 5CS) of 8 nd O.M.4 g (0.505 ml, 25S) of 9. Date foe 8: H 1+c1 (CDcl,) b 0.39 to - 
0.29 (m, 10 H), 0.03-0.69 (D, 27 HI, 1.15 (t, 6 HI, 3.95 (r, 2 HI, 4.27-3.95 (a. 6 H)r 4.45 
(a, 1 H), 5.02 (8, 1 H), 5.98 (d, 1 H), 0.47 (s, 1 HI, 6.99 (SB 1 H)J 

Intensity) 754 (2.7). 6% (21,9), M ( # 
(Etw) A 
-+-&JP 40-m 

274.5 
Dots 

-0.23 (m, 16 HI, 0.Kl-0.74 (a, 27 mc). l.I’l (t, 3 H)r 5.65 (me 
(m, 4 HI, 4.52 (nr t HI, 6.01 (d, 1 HIr 6.44 (rr 4 H), b.PP 
nq wss spoctrw rJx (wletlvo tntmslty) 651 (M - CO), 624 
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A solution comlrtlng of 1.34 g (2.01 ml) of 8~ 50 rl of ocetonltrllrr nd 12 rl of 
0.5 W teirwthylrrrnlum flualde (aetonltrlle) was rttrred for 2 h aftor rhlch tln 0.540 g 
(10.0 ml) rrrlu chlorldo WY eddmd. The rmsultlng solution ru rtlrrad for II addItIonsI 

Rn wlmt was rroval umdor ralucd presruro md the rwlduo purlflad by flesh 
(OrI chlorofoCdurhawl) to glvo 0.566 g (1.73 ml* Ws) of 12 

(m. 1 If), 5.10 (t, 1 H), 5. 
6) 61.20 0, 6 HI, 3.62 (m, 2 Ii), 4.24-4.04 (a, 6 H)r 4.12 

(m, 2 H), 5.51 (da 1 H)r 5.97 (dr 1 H)r 8.87 (s, 1 H)r 9.19 (s, 
274.0 m. A solutlm aMmInIng 0.379 g (1.12 ml) of 12 In SO rl of 

wthaml was pu tth mla at 0% and stored In tha fraezw for 6 dqs. The solvmt mea 
than r-ad under rducod prnsura end the residue pur If lad by rovwmod-pharr )(pLC on 
Mmrll~ MD-4 rwln (2 l T 

l thanol/rutor) to glvo 229 q (0.651 ml8 58%) of 13 as a psle 
yella hygraacoplc solldr H lWl (Mm 
4.68 (m, 1 Ii). 4.78 (I, 1 H), 4.98 

6) 6 3.43 (m, 2 H), 3.51 (ZI, 1 H)r 4.H (mr 1 H)r 
ti), 5.23 (dr 1 H), 5, (dr 1 HI, 6.03 (dr 1 H)r 

7.29 (bsr 2 H), 7.5g (brr 2 H), 0.82 (rr I Wr 9.15 (I, 1 WI 
63.7, 71.3, 74.4, 66.6, 87.6. 133.4. 146.2, 48.0, 152.4, 159.6, 

-1 

WJ W+O-d 1 6 62.2, 
uv&W x 

266.5 n (c l 709011 IR (KBr pellet) 1687 a 
C13H,6N606 353.1209 (k+H)* 

8 FAB Hbls 353.1217 ( cslculatod r 

3_krtmlW( 6 -0-rIbofwmosyl)purlm (11). A solution consisting of 0.560 9 (14.0 
roll of sodlu hydrlda (6D%), 2.50 rl (16.4 ml) of dlothylulcmsto~ md 15 & of M was 
odded dropulro to 40 d of a M solutlcm corrtarnlng 1,100 g (1.64 ml) of 7. The resultant 
oolutlm was purged rlth nltrogm md StIrred for 48 h ot roflw. After m avIdence 
Indfcstd the sbsmo of intemadlrto 6, --_-lw chlorlda (0,810 gp 15.0 nol) ues tided. 
The solution was rtlrrul for an bddltlcuml 2 h md the solvent was raovod undu raducod 
prossuro. The tnldu~ we8 purlfled by flesh chrortcgraphy (hat- tollwed by ltl 
l ther/haanm.s) to glva 0.803 g (1.18 ml , 721) of 9 es e Ilght Vollw 011. 

Daprutoctlon of 9 to.803 g8 1.18 ml) was cwrled out as doscrlbed previously fv thm 
doprotmctlon of 8 to grvo 0.301 g (0.956 rrol , 81%) of 10 as a IIght-yolla 011~ H HIR 
(clr SO-d ) b 1.25 (t, 3 It), 3.62 (I, 2 H)r 4.28-4.10 (D, 6 H), 4.35 (B, 1 H), 5.15 (te I HI, 
5,3? (d! t H), 5.55 (d, I HI, 6.05 (d, I Ii), 8.71 (se t HI, 9.02 (sr 1 H)t UV(EM)o A 
272.0 M. The foraetlam of 11 from 10 (0.204 gr 0.603 ml) res carled cut as descrlba 
pmvlously for the fy Ion of 13 to eftord O.lW g (0.514 mlr I%%) of 11 as rhlfo 
cryrtalsr ‘p. 175-176%~ 
4.16 (m, 

Ii IM (ti o-de) 6 3.65 (m, 2 tt), 3.81 (sr 2 H)r 3.95 (me t H)e 
(dr 1 H)r 6.03 (dr I H)r 

7.41 (bar 
1 Wr 4.60 (m, I H1, 5.08 8, 1 HI, 5.21 (dr t H)r 5.t3 
1 HI, 7.48 (bs, 1 H), 8.78 (s. t Ht. 9.11 (sr 1 H)t 

61.5, 70.6, 73.7, 67.tr 89.0, 132.5, 
( c - 7730)/ 

145.1, lLb.2, 151.6, 1X$7, 170.51 UV(E 
IR (KBr pellet) 1664 cm- t FAB tWS 310.1132 (M +H), 

310.1151 (14 W). 

WtlWl~. Ue thank the U.S. Amy M lcol Resmorch nd Devel opwnt Corrsnd foe 
ruppart of this rmmrch. The Natlcwml Sclmo Foundutlon provided funds twsrds the 
purchsro of the high-field HR spactrmuter used In thlr work. 
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