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-Treatment of ~j’Qisopropylidem-S’-deoxy-8J?cycloPdenoe with selcnimn oxide afforded the 5*- 
oxo-com@. Reduction of the product with sodium borohydridc proceeded stezcosek=&vely to give the 
8~(~yc~e~~. Tbe Y-R-isomer was obtaiaed by the iaversion of the F-OH moue of the Staimer via the 
mesyloxy &rivative. Hydrolytic &amimtioa of W&oadenosinm pve the in&& coonterpak ~~hoto-ir. 
mdiatioa of rJ’Oisopropylideae-5’d~x~S’phcnylthio afforded the 85’cyclo-s’dcoxy- 
ganosine, which was alao convetted to the S’~xoderivative. Reduction of the product also otlordcd to give the 
8~~~yc~~. The CD spectra of these cyclonuc~~a re&ct the chin&tics at th: 5’-positioa. 

In OUT recent 8tudks on the synthesis of cyclomirille 
mrckosides we have observed a facile pbot~yc~on 
of a S’dcoxy-5’-pbenylthioadenosine to a 8,5’-cyclo-5’- 
&oxyadenosine? FQrrthermore, a gphenylthio derivative 
of adenosine was found to undergo cychxation to p 
8,5’(S and ~~ycl~cno~mes by pho~~~on. fn 
the latter case, the non-stereosekctive cychzation pro- 
ceeded and the yieIds were rather unsatisfactory for the 
purpose of a Iarge se& preparation. The present paper 
de&is anotlmr versatile route for the synthesis of 
8,Skycloadenosincs as well as the inosinc and guanosine 
derivatives. A prehminary account of this work has 
appeared.4 

it has been reported that 6-methyIura& and its 
nuckoside* were oxidixed by selenium oxide to give the 
respective aformyl derivatives. In 23-Q 
isopropyhdene-S’deoxy-8,5’~ycloadenosine2 (11, the 5’- 
methykne bound to the 8-position of the adcnine ring 
should have a &i&r reactivity to selenium oxide oxida- 
tion to give the Y-oxoderivative, as was found to be the 
case. 

Treatment of 1 with selenium oxide in refbzxing pyri- 
dine for 5hr afforded, in high yield, 2’,3’-OGsopropy- 
lidene-5’-oxo-8J’cycloadenosine (2). The structure of 2 
was determined by UV, IK, NMR and mass spectral 
measurements. The strong fbrorescent property of 2 is 
aIso characteristic. The formation of 2 was previously 
observed’ by treatment of 2’,3’ - 0 - 
i~propy~~enos~e - 5’ - carboxylic acid with 
methyIIithium in a yield of -5%. The pbysicrd constants 
reported for 2, however, are rather different with those 
of the compound prepared by the present route. The UV 
spectra of 2 in a neutral solution exhibited two ab 
sorption maxima at 265 and 336 nm. In acidic medium the 
bypsochromic and bypochromic shifts of the longer 
evened maximum were observed with a pKa of 3.3, 
probably due to the protonation of the N’ of 2. la an 
alkaline medium a complete loss of the absorption at the 
longer wave-length was observed. This phenomenon 
wotdd be rationahxed by assuming a hydration of the 
s?oxo group of 2. The high fiehl shift of the 4+rotott of 
2 in NMR measurement and a loss of duorescence in an 
~rn~wo~~~~~~e~~f~~ 
5’-hydration. The pK for the hydration was calculated as 
9.4. The compound 2 previously prepared’ was reported 
to exhibit a same spectra in the neuti and alkahne 
media. 

Treatment of 2 with sodii borohydride in methanol 
afforded 2’3 - 0 - i~~opy~dene - 8,5’(S) - cyclo- 
adenosine (Jr) in high yield. The stnrcture of 3a was 
confirmed by the direct comparison with the authentic 
specimens together with the identities of the 58-O-acetate 
(3b). The survey of the mixture of the bydride treatment 
of 2 failed to detect any formation of the R-epimer @a)* 
which showed the reduction proceeded in a stereoselec- 
tive manner. This rest& is atso to be contrasted with that 
reported.’ 

I 2 3 

a. R=H 

scke 1. b,R=Ac 

The preparation of the R*pimer @a) was accom- 
plished by the inversion of the S’-OH group of 3e The 
mesylation of 3a in pyridine aflorded the s’-O-mesyhue 
(4). The retention of the co&u&ion during the mesyl- 
ation was confirmed by the NMR measuremcnL Treat- 
ment of 4 with sodium acetate in ~e~y~o~~ at 
8fP gave a product in 4@% yiekl, which was de&mined 
as 2’S - 0 - isopropyhdene - 83(R) - cycloadenosine 
(!!a). The 5’U-acetate (sb) was not detected in the reac- 
tion. This epimerixation. was accomplished more ma&y 
by dissolving 4 in a buffered solution at pH 7.3. DesaIting 
of tbe sohuion afforded s1 in 93% yield. 

Fox et at. have repoti a base catalyzed apron 
of 5’ - 0 - acetyhor me&) - 23’ - 0 - isopropyhdene - 
6$’ - (S or R) - cycIouridine to give the 5’(S and 
Rlepimeric mixture. The reaction was reported to in- 
votve the fomtation of a cxrbanbn at the 5‘qosition as 
an intermediate. Siar treatment of 3b or 5b in pyri- 
dine, however, did not effect any epimerization, which 
suggests that the epimerixation of 4 to SI proceeded by 
tbr! SN2 mc&ankm. 

DeacztonationofkandSawithO.fNHCialforded 
8,5’(S)- and 8~(~~~~~~~ (4 and (I), respeo 
tively, as descrii already. Acetyhuion of 6 and 8 with 
acetic anhydride in pyridine to give the tri&rcetate (7 
and 9) also proceeded without epimerizatmns. Treatment 
of6~d8~~~~~~~~~~tic~~ 
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a. R*H 
b. R-AC 

10 II a 
scheme 2. 

a&i&d the rewective 8,5W and RFcyck&osks (10 
dll) in kigb yklds. 

The synthesis of iwcyck@uQo!3kc was tmderMea 
byasimikrapproach.Baksre!oLrejwted9thMhe 
treatment of the 5’-04oaykte of 23o-~~opY~~ 
guanosiJle(lz8~ with !4odim ethYta* gave the Y- 
&~xy-5’-c&4tbio derivative. Simikr &at.ment of the 
mcsylatc d 12r with sodium tiiophcmxidc by our 
hands, however, resulted in a forma$n of a,N”F- 
cy-o&e. To preckde the u&w&k cychzUon 
the N -benzoyl &rivative (r2b) was utilized. Mesylatioa 
of 12b in pyridioe and subaeqoent treatmelkt of l3 with 
sodium thiophenoxide in liquid ammook afforded 2s - 
o - isopropylidene - 5’ - &oxy - 5’ - phenylthio - N2 - 
,&nzoylgum&e (14) in 57% ykld, toWher wit& the 
N’,5’-cyckm&osides (lS). Photo-hr&iation of 14s with 
trimethyl pbosptite in Ixcetonitriie, a8 adopted in the 
syntll& of 1, alforded the expected 5’ - deoxy - r3 ” 0 

~~0~~~ - 83 - cycle - N’ - benzo~iae 
&a) in 47% ykkl. Oxidatko of l(k with seknium oxide 
in dioxaoe a&&d the 5’0x0 derivative (17a). The 
s~~ofl?*~~on~~of~N~ 
and mass spectra Treatment of 17~ with sodium boro- 
hydride in me&w& gave a product which was purifkd 
byacelitecbrmPatogtaphytoaflontr3’-O-isapropy- 
lidcoe - N’ - benzoyl - 8$‘(S) - cyck@uwdne (Illa). The 
stereo8ekctive reductioo of t&e r-ox0 ckrivative (X7n) 
was also observed. II&eozoyktion of lllr with 
~~c~~~~~-~-~y~ne- 
8Jys) * cycle (183) 8s a cry&a&e form. 

Attempts to remove the isopropylidene group from 18b 
resulted in a ckavage of the #ycosylic Wage. 

Treatmeot of lZe with dipbenyl disu&de and 
aiphenylphosphiIle, the dire4 substitutioll method of the 
OH group to the aikylthio group devised by Nakagawa 
and Hata,‘0 alMied the 5’~phenyLwlil& (148) io 61% 
yield. This was also pbotocyclized to give 16b in high 
yield, which woold provide an alternative method for the 
prepa&on of Mb. A formation of the 5Qnino 
u!mpowl (17b) was ob!ierwd in the trwment of 17e 
with methw&c ammonia which w89 rapidly converted 
to the 5’0x0 &rivative (17~) by treatment with water. 

The CD spectra of the cyclollockos~s prepared in 

-3 J 
F4s. 1. CD agectm of ;BJ%yc~. 

“a R=Bz 
b:R=H 

18 a. fW32 
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this study provide useful informations about the stereo- 
chemistry of the S’-poJiti0n.s. As shown in Pi. 1, 5’- 
~xy~,~~ycl~cn~ showed an intense negative 
CD band around the main absorptioo maximum as 
compared with that of adcnmk. Compound 6 showed 8 
much stronger negative band whereas the band of the 
R-e&m (8) bad a positive. It is apparent that the newly 
iutroduced &ire&y at the S’qosition of 6 and 8 would 
also contibute to the CD band at the same absorption 
region. Sit&r relation was observed in tbe CD spectra 
of 8,5’cyclo-inosines and -guanoshe. It can be stated that 
the 5’&&iraiity contributes to exhiiit toward a nega- 
tive eliipticity whereas the &&i&y affects as to 
compensa!e the negative Co&n effect of the ‘,ti”-fixed 
adenosine. 

Studiis on the phosphorylatioo of the “ant?‘-fixed 
adenosines and inosines are in progress and their biol+ 
gicai properties will be reported elsewhere. 

M.ps were detumiacd witl~ a Yanaco W-3 m.p. apparaW and 
were WwrMtaJ. uv !quctra were Worded on a !&imazu 
UV-MO reco&g spcctr@mtometer. NMR spectra were taken 
witb a Hihi R-2OB ap~tromcter and a JEOL JNM-FX JOOR 
N~~rn~,u~~~~~~~C~ 
shatrpnrecMdedinprrtsperminion(d).V~forcoupliDg 
conatalltti (Hz) 8rc 5mt o&r* Mass spectza were llleasuled with 
a Hitachi RMUdE mm spectmmtcr. CD spectra were recor- 
ded on a JASCO J& automatic s~~~~~lar&tcz T&c ebot~ 

rt’ - 0 - i&vp$dalc - J’ - 0x0 - 83’ - cycbadmos~r (2). A 
solo of 1’ (4.0 L 13.6 mmd) ia aobyd uwidine (50 mlI ww; &cd 
selenium dx&(2.6g, 23.&nmol)~a&- stirred‘mda r&ix for 
5 hr. The progress of the reactioa wu &&cd by TLC (CHCl,- 
EtoH, lo: 1). The mixtiJIC W(b CBOkd t0 rOOlll temp.. the DDt WM 

removed by fMration, and wasbal with CHCI, T~K filt&e aml 
was* were combined and evaporated to leave a yellow solid 
~h~~~cH~,~~~toa~~c~~ 
&raptly (3.7 x 30 cm). TEe &late with 8% EtOH in CHCI, gave 
4.ln{999b)of2.Theproductcontriwoccarionrllya~ 
lrmountofcdloidrlrele~oxidebutk~uitpMtfortlseacxt 
step. Analytical sample was obtained by a rccryaMi&ioa from 
hot EtOH to dva pure 2, m.p. m (dec, tba reported value, 
2322WP; w AZ_ 311Ml (4 1300), 26lMl (6 15300); 
A’&‘.’ 336, 265nm (4 3600 11W); rgjt’2’ 266nm (e# l6goO); 
NhfR @MS@d& 8.34 (8.1, H-2). 8.03 (br, 2, H2N-6). 656 (I, 1, 
H-19,5.08 (d, 1, H-2’ or 39,5.04 (a, 1, H-49.4.99 (d, 1, H-3’ or 29, 
155 and 1.32 6.3+3. Me&): Jrr=7Hz: ~~~NaOD~ 
8.21 (s, l. H-2). 6.20 (s, I.-H-19&4 (bs, i H-r39,-4.45 (a, i, 
H-4’). 135 and 1.32 (s. 3+3. Mclc~: IR MuioL cm-‘Iz 1720 
(C&j; m/c 303 (M+);‘cD (H&j: &, -1ti. &, 6, (i?b 
+64at. (ehr, 0, (eh -3000, (eb 0. (eku +ism m- 
cences$Karao:A~ 360nm,A=~Onm;(pH 1.25):A*& 
355nm, A”, 465Ml (l/lOtn, iuten!Gty). (Pwnd: c, 51M; H, 
4.29: N, 22.81. WC. for C,,H,&O,: C. 51.46; H, 4.33; N, 
23.09%). 

Oxidationoflwith~Piumolideianlluxiqgdioxnaefor3 
daysgavcako2ia8O%ykJd. 

2’,3’ - 0 - Isopropllidmt - 8,5’(S) - cy&m&no&e @a). A soln 
of 2 (2.Og. 66mmol) in MeOH (20Oml) was added O.lM NaBH, 
inH~(~mlfmmd)tndttimdfa#min~momtuap.Tk: 
ada was aeutralkad witb 1N HCI and cvapmucd to drying. 
Tbc reridae was cry8taW.d from hot I&O to give I (ldgl 
89.6%). m.p. MOP* The product was ilknticrt with tile autbtic 
mmtaiU.‘Tbeprech:analyscrdtheNMRspcatraof~aedSd 

showed that the protoe signal apphog at 5.00 (*I or 5.08 (ja) 
was assigmd for H-3’. 

23’ - 0 - I&?plvpylid4!4w - 5’ - 0 - mayI - 8$(S) - cycio- 
&to&e (4). A mixture of + (1oOm~ 033 mmol) sod may1 
chbride(O.Obml)inJmlofpyridinewsllstimdat~mtemp. 
OV~~W~~~~~~~~~~~‘ 
evapontai to kave a retina which was extra&d with CHCl,. 
The- CHCl, sola was drkd over NM,, evaporad, and the 
reddw was crys!aItid from WI?-H20 to g$ve 124 mg (9946) of 
4, m.p. 186’ (decl; NMR @bWO&: 8.27 (8.1, H-2). 7.53 @a, 2, 
HrN-6). 639 (sr 1, H-19,6.29 (d, 1, H-59,5.10 (d, 1, H49,5.@2 (d. 
1, H-3’ or 29, 4.81 (d, 1, H-2’ or 39, 3.61 (8, 3i 3, Me&); 
Jzy - 6 Hz, Jer = 6.5 Hz. (Foundz C. 44.17; H, 4.45; N, t8.M; S, 
8.00. Cak. for C&MXXS: C. 43.84~ H. 4.49~ N. 18.27~ S. . . ..__ .- 8~). 

r3’-o-rsopmpy~~~~~c~~~~ (58). A sdn of 4 
(iroom& 1.3mmoi) ia O.lM Trio-Hcl buda (PH 73,7Omi) wall 
bcatadattfor9br.AhercoolingtbcsolawasappWona 
coItuM of Ambeziite XuM Q.8X29Cnl). The cohfnm was 
waabcd with HP sod elntcd witb 70% EIOH to a&d, after 
evapo&n of tbc eloate3.5~ cxysta&d from H&)(371 m8, 
93%), m.p. 291-m. Tbc product was kMical with tbc a&en- 
tic mat&al? 

ZS’S - M - 0 * flcuyi - 8$(s) - cyclist (l). A 
mixtm of 6 (24mg) and Ac& (03ml) ill pyridiae (S ml) was 
stirred for 2Ohr at room temp. The mixture was conceritrsted and 
tberrsidutworDppliedona~forpnpnrativ,-TU:(210~ 
20 cm. 0.1 cm), ami develoeed with CHCl&toH (10: I). Tile main 
hi duivativej ws ~0ik~tett;ad d&d &b CHCI, 
JZtOH (1: 11, and tbc eluatc was evaporated to kave a bomogcneous 
powderWm@4.7%3of 7. NMR@dSOd&823(s, l.H-2).7.45 
fbs.2,H~Nd~,6~O(r.1,H-l9,6.33(d.l,H-59.5.66(d,1,H-3~or23, 
5.49(d,1,H-~or39,5.06(d,1.H-49,2.20,2.17and2.08(a,3+3+3, 
A& Jr3 = 6 Hz, Jes - 6 Hz; a/r 391 (M’). 

%3’$’ - M - 0 - otxtyl - 85’0 - cydoad~~inc (1). 
Compooad8(52m&waaacetyktedaadeacriiaboveand9 
was obtained M a bom~aous powdar f73mg, 95%): NMR 
@M!RW: 8.24 (s, 1. H-2). 7.4!) (as. 2, HzN-6). 6.53 (a, 1. H-19, 
6.18 (bs, 1, H-59.5.57 (d, 1, H-2’ ot 39.5.37 (d. 1, H-3’ or 29.5.00 
(bs, 1, H49, 2.16, 2.12 and 2.11 (6, 3+3+3, AC); JIJ=6Hz, 
Jrs = 1 Hz; m/e 391 (M’). 

~~of3bMdSIvifltpy~(a)Asdnofk(Umg) 
inpyridint(3ml)wuathr#llmdare~unfor22hr.Tbcsolnwas 
concentrwdtodryncasandtbcre&ewascrysWzedfrom 
&OH-H@togive22~Tbkproductwaaid&ticalwitbtbc 
sWtiagWezial.‘(b)AsolnofSb(72mp)iapyridiaewasbeated 
as daacribcd above aad the recovered ma&rid (62mg. fkom 

- JWH-Ha) wu identical with the start& mate& 
Ss’(S)_Cycfoko~ke (10. A sobt d 6 (3Omo) in 90% AcOH 

wuaddedlOOmpdN~~Padntinedfor24hratroomtanp. 
AftarforthaaMitioaof lOD~NaNO,andstiningfor3days, 
~~W~~~~~~~~W~~~~ 
from hot Ha to aEoni 22.5~ (74.7%) of W; m.p. 300”; UV 
Azm 254~11 (c. 13,200). As 253~1 (6 14,lW), AzYS” 
26&m fe, 14Joo); NMR (DMsodr+&O. 1M)FI’): 8.03 (s, 1, 
H-21, 5.98 (II, 1. H-19. 5.01 (d, 1, H-59.4.48 (lm, 2, H-3’, 49.4.01 
cd, 1, H-29; Jr3 - 6.1 Hz, J+, - 5.8 Hz; CD (Ii&) (e& -24,200, 
(eh 0. (eh -9000. mtd c. 45.01: H. 3.75; N, 21.08. cplc. 
f&,&&i,‘: c, 45.i1: H, 3.79; N. _2’.?596’6r II f23 mn) bv the 

8J’ (11). The Acuamatran 
pro&& &crii ab& afforded 11(16 me. 69.4%) grn &O: 
&p. >W, W A zaO 25dam (& 13,4OOj, As 253.5 on-(G 
14.200). A%tNon 2119111~ fc. 14.800): NMR fDM!W&+bo. 
1tiFlj: SE (s, 1, H-2), 6.01(s, i, til9, 4.6O‘(d, 1, H-39, i.4i 
fbs, 1, H49, 4.05 (d, 1, H-39, 3.5’2 (d, 1. H-23; Jrz= 5.9H2, 
Jed+= i.2Hz; cD w10): (eb +49ao, (eh* +37oo, (eh 0, 
(eh# -19,500. (Foondz C, U.l& H, 3.83; N, 20.84. Cak. for 
c,,&~@J: c, 45.11; H, 3.7!+ N, 21.05%). 

xS’o-troplopyWMguanoJilu (121). Guano&c (lo& 
35~~)~S~~l~~~~~~~ 
icacoolipe To thir uutpcasion was added 8ml 70% HCH), 
duliag5millandtbcrtiniugwa#continaedfor1bfatroom 
~p.~~~~~~~~.N~H~w~ 
cvapaatedtolervcanrirhwwbichwaaczyWlizedfrombot 
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Hfl to give 8.6 p (75.4%) of l2a, t&p. 3OtF (dcc, ref. 11 BS”, dcc). 
2’3 - 0 - Iwpmpy~~ - N’ - ~wy~s~ (ub). 

Compound l2a (6&g, i&5 mmoi) was snspcadcd ia 160 ml aahyd 
pyridiac to which was added bfmzoyl cldoride (SJmi. dmmol) 
dropwiscioapcriodof3omiooaaakMookdbath.Thestifriag 
w~continuedfor30~ru~temp.,tlKnfor2hr~~*.Tbe 
mixturcwasconcentratedtooncthirdofitsvolamcaodpourcd 
into ice-water with vigon~~ stirring. Ibe ppt was cdkctcd by 
tiltill to give 9.57 g of tbc 5’-0$aQ&lKoate; uv A= 295, 
260, aMi 234 am; m/c 531 (IP). A sola of the diia?Amte (5.31 g, 
10 mmol) in 15Oml of abs MeOH aod 2N NaOMe (7 ml) was 
stirrcdfor45miaatroomtemp.Tbesolawasaeutral&dwith 
Dower 50 x 8 (H’ form) aod the resin was removed by Btratioo. 
The tiltrate was coocentrated to kave crystal, of tzb (3.16g. 
74%); m.p. 15~UP; UV AZ 2!M, z60 and 24Oam: Nf& 
@MSO-d& 8.27 (s, 1, H-8),8.05 aod 7.65 (in. 5, pbcayi), 6.12 (d, 
1, H-19,5.31 (dd, 1, H-29,5.07 (dd, 1, H-39.4.16 (m, 1, H-43.3.55 
(m, 2, H-59, 1.52 aod 1.35 (a, 3+3, Me&; I,.I= 1.5 Hz, &-_v= 
6Hz. L= 3 Hz: mlr 427 IM’1. (Formd: C, 56.12: H. 5.04~ N, - .- 
16.64. Cak. for Cs&N,Os:C, 56.20; X, 4.95; N. 16.3996). 

r3’-O-I~mp~-P-daarl-5’-p~y~h~-N2- 
bcnwyigutinosiru (I&). Mesyl chloride (1.15 ml, 149mmol) was 
added dropwise to the kc-coid solo of lW (4.27g. 1OmmoI) io 
pyridioc(5Oml)understinil&Aftcr5hr,waterwasaddedtothc 
mixture and tbc solvents were evapontcd to kave a residoe. 
ThiswastakeainEtOAcaodH;rOandtimorganickyawas 
dried over N@O,, and evaporated to give l3. Compound 13 was 
added to a sobs previously mixed Na (310 mg, 135 mmol) and 
tbioplMloi(2 ml, 19.4 mmol) io liquid ammonia (80 ml) sod kept 
over&&t in a Bask stcppered with NaOH tube. The residue was 
~~~~~~~~H~~~O~~Y~~~ 
over Na#D‘ and evaporated to dryacss. The r&doe was dis- 
solved ia CHCla aad a#cd to a e&an of silica gel (3.7x 
25 cm). After elutioa of tbioptmnol with CHC&. 1& was &ted 
with 2% EtOH in CHCI, to give. aftez even and crystal- 
lkatioa from EtOH&sqropyi ether, 238s (57.3%); m.p. ii4- 
116.; NMR (CD@): 1O.e (bs, 1, NIB), 7.84 (a, 1. H-s), 7.7-7.1 
(m. 10, pbnyi). 5.97 (d, 1, H-19, 5.39 (dd. 1. H-29, 5.06 (dd. 1, 
H-39.4.43 (dt, 1, H49,3.24 (bd, 2, H-59, 1.58 aad i.“!; :$: 
hde&); I,*$= iJHz, Jrs=6Hz, JYl= 3Hz, J,s . ; 
m/c 519 (If*). (Found: C, 59.87; H, 4.%: N, 13.48; S, 6.15. Cak. 
for C&,N,O,Sz C, 60.09; H, 4.86; N, 13.48: S, 6.16%). 

%,3-b - Iropmpylidenr - N’j’ - cycle - N’ - bmwylgnanosinr 
(lSl. The &ates of the above columa with 8% EtOH in CHCI. 
ia& I8 by cvauoratkn of the solvent and crystaUiz&n fr& 
-&IH ia 0 yiei& of 436mg (11%). m.p. 282-e; UV A= M8, 
25iam: NMRfDMSOd& 13.59 t&s. 1. HN-2). 8-a fs. 1. H-81. 
8.25 & 75 (& 5, pi&f), 6.52 C. i, H-19, j.$i (dd; i, H-s@: 
5.00 (bs, 1. H4h4.96 (d, 1, H-r), 4.53 (d, 1, H-39,3.@! (dd, 1, 
H-5’a), 1.49 and 1.27 (8. 3+3, @C); JIJ*.= if Hz, Jc*= 
lJHz, I--iSHz, JzJ-5JHz; m/e 109 (hf+). (Folmd: C, 
58.86; H. 4.68; N, 17.13. Cak. for C,,H&O,: C, 58.68; 8.4.64; 
N. 17.11%). 

%S’ - 0 - bopmpylhi4W - 5’ - d6oxy - 5’ - phalyMio#mllnos!ne 
(lb). A mixture of 121 (3.23 & iommol), diphcoyl dk4lMde 
(6.5 g, 298 mmol), rod @i--e (7.5 ml. 30 mmol) ia 
5ouli of dialethylfofalam& was stirred at room temp. ovcraigbt. 
Thcso&IwucLlncentratcdaDdtbcrc&iaalsyNpwasaddcdinto 
MomlofExOHwithv&roasstir&g.Tbcpptswerecdkctcd 
~w~vitbetbertogiw:2511g(61.496)otllb.Ao~~ 
tkal sampk was o&&ted by crystal&a&n from EtOH-HP; 
lap. 2!&=; NMR (DMSChQ: 10.77 (bs, I, H-N’), 821 (I, 1, 
H-8), 7.45-7-l (m, 5, pbenyi), 6.57 (bs. 2, H2N-2),6.01(6 1. H-19, 
537 (dd, 1, H-29.5.12 (dd, 1, H-39,4.15 &it, 1, H49,3.26 (bd, 2, 
H-59, 1.47 aad 132 (sr 3+ 3, J&C); Ji.3 = 1.5 Hz, Jr3 = 6 Hz, 
Jv1=3 HE, Jr,-7JHz; m/c 415 (-M+f. (ponoiiz C, 54.6 H, 
5.09; N, 16.60; S. 758. Cak. for C,&N,O& C, 54.91; H. 5.11; 
N. 1686; S. 7.71%). 

Yf’ - 0 - iwpmpylidau - 5’ - day - 8.5’ - cycio - N’ - 
bsawy&mlnos6u (l(1). compound 14a 0almg, 0.58 mmol) UKt 
trimcthyipborphite(iml)wwed&ivedia3oomlofac&ait& 
mdaf#cmgalwMbabbkdtillw&lhe~hfor300l?Ac8olll 
wasiTrducdfamminmdsrupoaItmorphae.m~wM 
ColhXatntcdaDdtbCraLfaenor;CQMaU&dfromhotMeOHto 

give 112mtt &7.4%) of Ma. ms. 253” (de.& UV A!$?’ 304,264 
and 239& frMR ~~:-7.~ a& 755 (m, 5, pbcayIl,6.13 
(s. 1. H-19.4.86 tbs. 3. H-2’3‘.49.3.36 (dd. 1. H-S’bL 2.90 . -. . . I. . . 16 1. 
H-S’& 1.46 aad 1.28 (s, 3 + 3, Me&f; Jr- = 6 Hz, Js.~a = i$Hzj 
m/e 409 (M’). (&II& C, 57.w; H. 4@, N, 16.66. Cdc. for 
CaJH&O~.OSH~: C, 57.41; H. 4.83: N. 16.75%). 

2.3’ - 0 - Iropmpylidea - 5’ - day - 83 - cyclogmanoaine 
(18). A sobl of Ma (108mg) ill &anoik amnlonia (6Oml) was 
LcptIlt659fori8hrinastceltube.Thesolnwlllcoacentntedto 
kave a solid which Gas crysta&cd from bot EtOJi to @iv@ 78 mg 
@!I%) of Mb, m.p. >* UV A ~~~255nm(c,13$00),280nm 
Ml, c 9200); AX 253nm (t, 149501, 272am Ml, c, 10,400); 
AzNtiH 270~1 (s, 12,800). 260~1 (sb, r, 12,300); NMR 
(DMSOd&DC!i,): 10.61 (tw, 1. H-N’), 6.46 (bs, 2, H2N). 5.87 fs, 
1, H-19.4.78 (d, 1, H-2’ or 39.4.72 (dd, 1, H-49,4.60 (d, 1, H-3’ oc 
29.3.27 (dd, 1, H-S’b), 2.83 (dd, 1. H-5’a), 1.44 and 1.25 (s, 3+3. 
M&Z); Jz~~=6Hz, JI$~= 1 Hz, Je-=6Hz, i~..n,= 17Hz; 
a&c 305 (I@): CD&D): (e& -55tR (Uhp 0. o?wnd: C, Si.ir; 
H, 4.93: N, 23.03. Calc. for t&H&O,: C, 51.12; H, 4.96; N, 
22.94%). 

Jrra&ion of Mb (mm& ca&d wt io EtOH (load) and 
acctooitrik (3OOml) with trim&i phospbite (2.5 ml) for 2hr 
atTordcd 198mg (89%) of 1s. 

2’j - 0 - Isopmpylidme - 5’ - 0x4 - i&S’ - cycle - N’ - 
batwyi$naao~i~ (17a). A mixture of l(r (242mg, 0.58mmol) 
and seknium ox& (500~. 8.2 mmol) h 8Oml of anhydrous 
dioxaacwassdrrcdfar2Ohruodcrrdbuiq.Tbcmixtumwas 
evapofatcdtodtyacssaadtbercsiduewastakmlinasmau 
vdume of dimcthylformamide. The sola was applkd to a columa 
ofsilicapst(3.3x8cm)aadelutedwith3%EtOHinCHCl~lEc 
ehmtewascoaceatratedtokaveapiak&xcdsolidwbi&was 
crystaUizcd from E&H to give 168mg (65.8%) of 17a. m.p. 
MOO’, NMR (DhfSOd& 12.52 and 1226 (bs, i+ 1, H-N’ aad 
H-N?, 8.62 aad 7.62 (m. 5, pbcnytk 6.38 (s, 1, H-19,5.06 C, 2, 
H-2’ and 39,5.@2 (s, 1. Hd9, 1.48 sod 1.30 (s, 3+3, Me&); m/e 
423 (M+); JR (l+lujoI): 1735cm-’ (GO). (Pound: C, 54.R H, 
4.44: N, 15.70. Calc. for C&i,,N&.H& C, 54-e H. 43% N, 
1587%). 

23 - 0 - I;opmp9udmr - 8$‘(S) - cycle - N2 - btnwyl- 
guanorine (ua). compound 17a (275m#, 0.65mm01) was dk- 
solved in #)oad of MeOH and NaBI (50 mg, 1.3 mmd) was 
odded,udsthndforihrItroomtemp.TBew~wu~eu- 
tr&.ed with 1NHCl and passed through a c&c c&m& 
Ehporah of tlw eiuates &rdcd a cr+liiw 18a (23Omg. 
83%), m.p. 25tL261’ (de& m/c 425 0. 

2’3’ - 0 - Isopmpylkiae - 8,5’(S) - cydoguono&! (la). A 
~~~(l~~)~~~~O~~~)~~~ 
~f~~~~as~l~.~~~ev~~~ 
n~w#~fromhotH~togiveiiimpbi~)of 
tllb, m.p. >m UV AZ= 2n,S am (t, 13,400). 276am 9, c 
!@OO); AZ 257 am (c, 15,8tW), 27Oam (sb, c, 12,100); AZ a 
261 am (ah, a, 12&W), 271 MI (c 13,400); NMR (DMSM + 
40): 6.86 (a, 1, H-19,5.19 (d, 1. H-39.4.98 (d, 1. H-59.4.58 (d, 2 
H-2’ and 49.1.44 and 1.26 (a. 3 +3, h&C); Jrr = 6.1 Hz, Jer = 
6.1 Hz; m/a 321 (M+): CD (Hto): (Sh,o -8100, (Oh 0; 0J~,2 
t23,OOO. (Foundz C, 48.33; H, 4.62; N. 21.88 Cak. for 
C,,H,JJ,O,: C. 48.59; H. 4.71; N, 21.81%). 

23’ - 0 - Iaopmpyiida - 5’ - Imko - aj’ - crcrogwMorbu 
(17b). A awpemion of 17a (98 mr) ia 15 ml of metbaoolk am- 
m~w~J(CPt~~fIOTiZhl$a~lmbc.Tbeppbintbe 
mixture were coikctcd to yield 613mg (86.7%) of cryst@ae 
17b. rag. >3&R m/t 318 (If+); IR @?ujo01710,1633,1600cm~‘. 
(Fowid: C, 48.96; H:4* N, 2536. Calc. for C,&,+N‘O~: C, 
49.M H, 4.44; N, 26.40%). The ssmpk was ceatamiaated wirh a 
!mtau amooat of 17c. 

2’S - 0 - IsopmpyUdau - 5’ - oxo - 8,5’ - cy&wmwsine (17~). 
A suspension of 17) (3Om& in HsD (1502 wass$z 
for3brandtbesoiventwascoawM8ted. 
were colkemd to afIord 235 mp (73.9%) of lfc, m.p. >3tlR UV 
AsBa 335na1 (e, 8800). miu 303~1 (4 u70), 27iam (86. @., 
Tooo),muw)nm(c~),min~mn(~7p1o);A~356~ 
(~11~),mip291nm(~1120~,260nm(6~8160),muwlnm 
(~9580),min234nm(~9uo),~~nm(~9#10~,min218nm 
(6 9!MO); AZ’- 271.5um (c, 12,47’0), 160 (sh. c 79401, min 
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25oMl (e, 4670); Fluorcsceoce spectra: A*& in r&o nsnm, 
A=. 455nm; A& io O.lN HC1 375 nm, AZ 455 nm (intensity, 
ca l/2 of the neutral); NMR (DMSOd& 11.00 (bs, 1, H-N’), 6.95 
(bs, 2, i&N?, 6.19 (s, 1, H-13,4.% (d, 1, H-2’ or 3’). 4.87 (d, 1, 
H-3’ or 2’), 4.86 (s, 1, H-4’). 1.46 and 1.28 (8, 3 t 3, Me&); 
&a.= 5.6 Hz; m/c 319 (M’); IR (Nnjol): 1730, 1695. 1635. 
lS%cm-‘; CD @I@): (#ho -IS,SOO, (e), 0, (#).Q, +S%O, (&, 
0, (6~ -3500. (8), 0, (Uku +17?20& (ek,, 0, (Ukoz -12,400. 
(Found: C, 46.u; H, 4.45; N, 20.00. Calc. for C,&N,O,.Hfi: C, 
46.2S; H. 4.49; N. 20.75%). 
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