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Pbotoamldatlon of 3-Ckcetyl-I,2 5 6-dl-O-tsopropylldene-ix-D-~~~~/~f~-he~-3- 
enofuranose (1) aKorded 3-O-scetyl-4-C-carbamoyl-! .7- 5,6-dl-0-I~opropyhderle-a- 
D-gulofuranose (2) and 3-O-acetyl-3-C-carbamoyi-1.3 5,6-dl-O-rsopropyhdene-o-z- 
allofuranose (3) II 65 and 6 2 SO yields respectively (based on consumed 1) Treatment 

of 2 \Vlth 5Y’o hydrochlonc acid KI methanol yielded the splro lactone 5, which was 
deacetylated 10 jleld 7 Reduction of 5 nlth sodwm borohydrlde atiorded 4-C- 
(hydroiymeth) I) I ,2-O I~oFropylidenz-a-D-gulofurano>e (9) In ??/o vleld Oxldstloo 
of 9 with :odlum metaperlodate afforded a d.aldose that ~+a> reduced wrth so&urn 
borohydrlde to give 4-C-(hydro\ymethyl)-I ,2-D-~sopropyltdene-x-o-er~thro-pento- 
furdnose (II) In S80,0 ~leld Treatment of the acetate 12, derived from il, wrth tri- 

fluoroacetlc acid, folloned by rlcetylstlon, afforded the branched-&am sugar acetate 
14 Condensatron of the glycobyl hahde denbed from 1-I wtb Nb-benzoyl-Nb,9-bls- 
(trtmethylsdyl)adenrnz yielded an equlmolar anomerlc mLxturr: of protected 
nucleosldes 15 and 16 m 40% yield Treatment of the latter compounds wth sodium 
methoxlde In methanol Horded 9-[1C-(hydrovymethyl)-~-o-er~rlrro-pentofuranosyl]- 
aderune (17) and the Y-D anomer 18 The structure of3 was determmed by correlabon 
HIUI the kno\\n 5,3’-hemlacetal of 3-C-(hydro\ymethqI)-I,?-0lsopropyhdene-r,r’- 

D-nbo-pentodraldose (25) 

DISCUSSION 

In contmuatron of our studies on the chemistry of branched-chats sugar 

nucleosldeb’ that are analogues of the naturally occurrIng nucleoslueb and nucleosrde 
antIblows. we nom report the appllcauoo of photoamldation2 to a dlsubstltuted 
3-enofuranose to atTord nobel 3-C- and 4-C-(branched-chain)-carbamoyl sugars 
Conkerslon of the carbamoyl group of the latter sugars Into a hydroxymethyl group 

permitted the synthebls of a 4-Cdbranched-chain) sugar havmg two hydrouymethyl 
groups at C-l of the furanose ring From thug IntermedIate, 4’-C-(branched-chain) 
sugar nucieosldes3 were syntbeslzed that are Isomers of pwofuranme’ 

In prewous comnmmcatiOnsS ’ HZ reported that photoamldatlon of mono- 
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substlcuted enoses led to selective carbamoylatlon at the unsubsbtuted carbon atom 
As examples, photoamldauon of 3-deoky-I ,- 3 5,6-di-O-lsopropyhdene-a-D-er) rlrro- 
hex-3-enofuranose’ and l,2,3,6-teua-0-acetyl-3-deoxy-a-D-err1tlJro-hex-2-eno- 
pyranose6 a.fTorded 3-C-( branched-cham)-carbamoyl sugars It \\a~ therefore en- 
visaged that photoamldatlon of a dlsubstltuted 3-enofuranose might yield both 3-C- 
and 4-C-(branched-cham)-carbamoyl sugars 

When a mlrture of 3-U-acet--l-l,2 5,6-dl-O-lsopropylldene-~-D-e~~1~~fo-hex- 
3-enofurar?ose’ (l), formamlde reri-butvl alcohol. and acetone was Irradmed for 
48-72 h accordmg to a procedure pre\~ously descnbed5, a mllture of two carbamoyl- 
ation products 2 and 3 i\as obtained, together ulth rlnreacted startmg material 1 
Chromatographic separarlon of th13 rmxture on s~11ca gel wjth 10 10 1 benzene-ethyl 
acetate-ethanol as developer afforded the readily recoverable 1 m pure form, together 
with 2 and 3 m 65 and 36% yields, respectively (based on consumed 1) Surpnsmgly. 
no photo-produced hydroxylsopropyl adduct was obtalned from the dlsubstrtuted 
enose 1, but a monosubsbturca enose’ afforded both types of photo adducts The 
type of product and the point of attachment of the carbamoyl group to the furanose 
~g of 2 and 3 \\as readdy deduced from analysis of the I r afld p m r bpectra of the 
products I r peaks at 3500, 3-!0@, and 1695 cm- I established the presence of a 
carbzunoyl group* III compounds 2 and 3 The p m r spectrum (see Experimental 
section) of 2 clearly shotted a single H-3 methme proton resonaung at T 4 66, thus 
lnchcatmg that the carbamoyl goup IF located at CA of 1 The H-2 dtom of 2 gave a 
quartet at 5 5 18 (havmg J, z = 4 and J2 3 = 5 5 Hz), which collapsed to a doublet on 

urachahon of H-3 l,2-O-Isopropyhdeneglycofuranoses havmg H-2 and H-3 CIS- 
disposed have couphnpsg of >2 5 Hz, and therefore, H-3 of 2 must be CIJ to the H-2 
The absence of a hydrogen atom at C-4 precluded the use of p m r spectroscopy to 
deduce the configuration of 2 at C-4 

Aad-catalyzed hydrolybls of 2 resulted m a facile ehmmahon of the amide 
group, because of partlclpatlon by the hydrovyl group LII the hydrolysis step10-12, 
and tiorded the mteresung splro-lnctone sugar 5 MI 730,/o yield Compound 5 e&Jblted 
suong I r peabs at 1750 and 1795 cm - ‘, the latter was attributed to that: y-spuo 

lactooe functlonallty’ Prevrous ~orhers’ 3 have asslgned the cotiguratlon of the 
chual carbon atom adJacent to the carbonyl group of lactones through analysis of 
theu circular dchrolsm (cd ) spectra Deacetylatlon of 5 aqorded (90% yield) the 
spuo lactone 7, Hhlch gake a strong, negative, c d maxunum at 225 m-n, therefore 
It was mferrcd Ihat C-4 of 7 had the (R)-configuratIon Because spuo lactones might 
not follov~ the Same rules as monocjcllc y-lactones, an unequivocal method of 

assrgnmg the C-4 confqyratlon of 5 was considered ebsentlal With thrs In view, 
compound 5 was converted Into the p-toluenesulfonate 6, i\luch \ias then SubJected 
to X-ray crystallographic analysis” This analysis revealed that tbe configuration at 
C-4 was actually (S), and therefore, compound 2 must be 3-O-acetyl4GcarbamoqL 
I,2 5,6-di-U-lsopropylldene-z-D-gulofuranose The ultllmtron of compound 5 III the 
synthesis of Somers of pwofuranme ~111 be dealt wth after tk proof of mucture of 

the nunor carbamoylatlon product 3 has been described 
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First-order analysts of the p m r spectrum of 3 revealed that the carbamoyl 
group was attached to C-3 The doublet at r 4 67 for H-2 collapsed to a smglet when 
the H-l doublet (at T 4 12) was uradmted The absence of coupling behveen H-2 and 
H-3 mdlmted that elrher these hydrogen atoms were truns onented. or there !\as DC 
hydrogen atom on C-3 The latter supposItion wab proved correct by a cbemlwl 
proof of structure Attempted selective hydrolysis of 3 with 5O/G hvdrochlorrc acid m 
methanol (the same con&hons that converted amide 2 into the sptro lactone 5) gave a 
dlol20 havmg an amide group Surprlsmgly, boheker, uhen the d101 20 was subjected 
to pyrolysis at 150”, acetatmde and 3 y-lactone (21) Here produced The latter com- 
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pound elhiblted a strong I r peab ar 1790 cm- ’ and gave a posltlre c d maxmwm 

The p m r spectrum of the acetate 22 (denwd from 21) shohed a one-proton sloglet 
at r 5 21 that was nsslgned to H-4 The absence of couphng between H-4 and H-S 
suggested that the lactone ring must be above the furanose ring and C-3 must hake the 
(R)-conliigurahon Thus suppositIon Mas corroborated as follows Reduction of the 

I-lactone 21 ~th so&urn borohydrrde m methanol altbrded the tetrol 23 m 70% 
yield The [lxlD value of 23 agreed wth the optical rotation of 3-C-(hydrouymetbyl) 
I ,2-O-rsopropylIdene-a-o allofuranose, a compound recently reported by Paulsen 
and co-worber>’ 5 Cleavage of the 5,6-dlol of 23 \\lth perlodate afforded an aldehydt 
that cycllred lotramolecularl> to form the draldoae 25 m 30% lIeId Tlus dlaldose had 

the same physical data ([glD and p m r spectrum) as those reported for a slmtlar 
compound recently reported’ 5 ‘O The a-cotiguratlon of 25 at C-5 was indicated bi 

rbe fact that H-5 eihlblted a one-proton smglet at ‘c 4 6 Thus, compound 25 must be 
the 5,3’-hemlacetal of 3-C-(hydroxymethyl)-I ,3-O-lsopropylldene-a,&‘-rj-rrbo-pentodf 

aldose, and compound 3 must be 3-O-aceryl-3-C-carbamoyl-I,2 5,6-dl-Glsopro 
pyhdene-a-D-allofuranose 

Prior attempts at structural proof of rhe &ol srmde 20 by penodate-cleavage 
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w&es afforded t\i o compounds (26 and 28) which were separated by chromatography 

on s111ca Acetylatlon of 26 aFforded 27 The p m r spectrum of 27 sholsed three 

methyl resonances at T 7 4S, 7 S2, and 7 S9 which \fere assrgned CO two O-ace@ 

group5 and one hr-acetyl group The HA and H-5 atoms of 27 ekhlblted sluglets at 

r 5 44 and 3 38, respecLvely, thus lndlwtlng that H-2 and H-5 \\ere frans-onented 

Thus 26 must be the amlnal of 3-U-ncetyl-3-C-carbamoyl-I 3-O-lsopropylldene-a cx’- 

D-rlbo-pentodlaidose, and 9-7 15 the 3’,5-N acetyl carbolactam 

Analy>es of the mass spectrum of the second pr rrolldone product (28) lndlcated 

that the dlol 20 had not been clenked by periodate, as the molecular weight of 28 was 

286 9960 The fragmentation pattern of 28 shoiied the loss of tiaater and of acetic acid, 

thus mdlcatmg that the acetate group and H-4 were cwonented The I r spectrum 

of 28 confirmed the presence of an hqdrolyl group and NH funcrlonnllty The p m r 

spectrum shoued the presence ofelght protons In addltlon to the methvl groups There 

were two exchangeable protons, resondtlng at r 6 I and 6 -I The former resonated as 

a broad doub!et hsvlng J = 12 Hz and the latter gave a tery broad smglet A one- 

proton unresolved quarrel at r 3 43 ha\ Ing J = 12 Hz collapsed to a sharp doublet 

ho\ Ing J = 4 5 HE upon the addition of deuterium ollde The large couplmg constant 

of 12 Hz was attrvbuted to NH-H-S couplm_z Zrradlatlon of the doublet (slier D,@ 

exchange) at r 443 collapsed the doublet at T 3 35 co a slnglet Thus the t\ro ~~gnnls 

at i 4 43 and 5 35 may be attributed to H-5 and H-I, respecwely As the configuratIon 

of C-4 was hnoiin and since f& 9 = 4 5 Hz, It 15 e~ldent that H-4 and H-5 are CIS- 
orIented’ A doublet at T 5 05 (J = II Hz) and a second doublet (psrt~nllq olerlapplng 

the doublet at T 5 35) at r 5 3 showing the same coupling constant, \!erz assigned to 

the tMo C-6 protons, thus contirmlng that no cleavage of the drol had taken place 

Clearly, ring closure from N to C-5 had occurred but to account for the large .I_, 5 

couplmg, the surprrslng Inference must he made that In\erslon at C-5 had been 

e&ctea m the proce\s The only explanation rhat these authors can offer for this 

unexpected result IS that the nitrogen atom attached the oerlodste ester at C-5 

(before cleavage of the dlol was effected) \\Ith concomitant m\erslon at C-5 It IS, 

therefore, tentatlbely suggested that compound 2.8 IS 3-0-accnl-3-C-carbouyl-1,2-O- 

rsopropyltdene-cx-D-talofuranose 3’,5-lactam 

The followng part of the dIscussIon deals with the utlllzatlon of the splro 

lactone 5 m the s] nthesls of Isomers of pslcofuranme Reduction of the splro lactonc 7. 

dewfed from 5 by deacetylstlon. w~tb sodium borohldnde In methanol-hater 

afforded the branched-chain sugar 9 IO 79% yield The tetrol 9 ~3s charactcraed as 

Its tetraacetatc 10 Cleavage of the 5.6-dlol of 9 \\lth sodium metaperlodate folIolied 

by reduction of the resulting aldehyde nlth sodrum borohydrlde in methanol afforded 

1C-(hydroxymethyl)-I 2-O-lsopropylldcne-a-D-ert flrro-pentofuranose (11) 1’1 88” 0 

yield Acetylatlon of II wth acetlc anhydrlde In pyrldrne yIelded the trlacetate 12 IO 

90% yield Treatment of 12 with 80 oio aqueous trtiuoroacetlc acid afforded an a.p- 

snomerlc mlrture of branched-chain wgars 13. \bhlch Has acetylated LO yield an 

anomerlc mixture (4 I ratio of B to z anomers) of branched-chain sugar acetates 14 in 

80% yield Treatment of the furanosyl acetates 14 15 Ith 3 mixture of hydrogen bromlde- 
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acetic acid, and dlchloromethane for I h at room temperature afforded a glycosyl 
bromide that was unrnedlately condensed at 130-135” w1t.h N6-benzoyl-N6.9-bls- 
(tnmethylsd~I)adenme accordmg tc a fusion procedure pre\~ously descnbed16 to 
yield, after column chromaiography, an equlmolar, anomenc mixture of protected 
4’-C-(branched-cbam) nucleosldes (15 and 16) 111 40% yield Although the couplmg 
const3nts of H-l’ (4 and 5 S Hz) of the protected nucleosldes were too close to value 
to permit abjlgnment of their anomenc configuration, the appreciable dfference UI 
therr H-l’ chemtcal stits (T 3 36 and 3 73) strongly m&cared that the anomer 16 
having H-l’ at loHer field should be the a-nucleoslde Treatment of the acetylated 
nucleosldes with sodmm methoxlde rn methanol gave, m high yield, the free, brancherl- 

&am-sugar nucleosldes 17 and 18 The site of glycosylauon’* was estabhshed as N-9, 
as both nucleosldes exhIbIted u t m;Lylma at 258 nm The assignment of anomerlc 
conf@.uaUon to 17 and 18 was based on their c d I9 spectra Compound 18 exhIbited 
a strongly pohltive c d curve, whereas 17 ,oa\e a negative one The p m r spectra of 
17 and 18 clearly showed doublets for H-l’ at 7 3 59 and 3 31, havmg J, ,,? = 3 5 and 
6 5 Hz, respechvely The much larger value of J I ,z for compound 18 than for 17 
further corroborated the assignment of anomenc configurafion of the 4’-C-(branched- 
chain) nucleosides Therefore, compound I7 must be 9-[(4-C-hydroxymethyI)-P_D- 
err rhro-peatofuranosyiladenlne and 18 the a-anomer 9-[4-C-(Hydroxymethyl)+L- 
rhreo-pentofuranosyl]ademne has been hyntheslzed recently by a dfierent sequence of 
reactions2’ 

EXPERIMENTAL 

General melhods - Irradlatlons were performed as described previously’ 
Solutions were dried HJUI anhydrous sodium sulfate and e\aporated under dlmmrshed 
pressure Column chromatography was performed on t I c -grade S~hca Gel G without 
binder (Mondray) under a pressure of 4-8 lb In-’ ~lth flow rates of 70-140 ml/h 
P m r spectra Mere determmed m chloroform-d solution with Me& as ratemal 
standard by usmg a Vanan HA-100 spectrometer OptIcal rotahons were measured 
with a Perhm-Elmer Model 141 automatrc polarrmeter Cucular dlchrolsm measure- 
ments were performed w~tb a Jasco J-20 automatic recordmg spectropolarlmeter at 
room temperature I r spectra Here recorded on a Perbn-Elmer 337 spectrometer 

Elemental analyses \\ere ohtamed from hir Borda of the hI~croanalyticA 

Laboratory of the Umversq of British Columbia 
irradrarron of 3-0-acervI-i,2 5,6-dl-0-rsopropyhdene~-D-eryt hro-her-3-enose (1) 

- A soluuon of 1 (IO p) ~1 anhydrous formarmde (30 ml), rerf-butanol (15 ml), 
and acetone (15 ml) was u-radrated’ for 48-72 h After concentratmg the soluhon to 
remobe fen-butanol and acetone (at 30 torr and 50”), the resulung mixture was 
&luted lath saturated aqueous so&urn chlonde (200 ml) The resulting mixture was 

extracted with chchloromethace (7 x I50 ml) The combmed extracts were concen- 
trated to 200 ml and liasbed w1t.h saturated aqueous so&urn chlonde (50 ml), dned, 
and evaporated to a syrup (I I g) Thus syrup was chromatographed on t I c-grade 
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a111c;i gel (40 x 11 cm), lath 10 10 I benzene-ethyl acetate-ethanol as developer, to 
afford startmg materral 1 (5 g), the smrde 2 (3 75 g, 65%), and the amrde 3 (I 55 g, 
269 0) 

Compound 2 was rmstalllzed from ether-petroleum ether (b p 30-60”), 
m p 163-164’, [xl: + 51 5” (c 4 5, chloroform), I::!” 3500, 3100 znd 1695 cm- ’ 

(CONH,), n m r (CDCI,) z 3 45 (d I, J, 2 3 5 Hz, H-I), 4 66 (d, I J, , 5 5 Hz, 
H-3), 5 18 (q. I, H-2), 5 32 (t, I, J, b 6 5 Hz, H-5), 5 86 cm, 2, H-6, H-6’) 7 86 (5, 3, 
OAc), 8 40 8 60. 8 62 and 8 64 (-I s. 12. CH,) Irratiatlon at r 4 66 produced a 
doublet at T 5 18 

Anal talc for C,,H,,NO, C, 52 17, H, 6 71, ?v, 406 Found C, 52 56, 

H, 6 86, N, 3 76 
Compound 3 was crystallized from chloroform, m p 68-70’ [ax]? + 57 3” 

(c I 16, chloroform), L::; 3450 and I690 cm - I (CONH,), n m r (CDCI,) r 3 57 
(broad s, 2. CONH,, exchanges lath D,O). 4 12 (d I, J, z 4 Hz H-l) 467 (d, I, 
H-2), 5 5 (m, I, H-5), 7 9 (b, 3, O~C), 8 -i5, 8 5. nnd 8 62 (3 s, 13, CH,) 

rlnol Calc for CISHz3N08 C 52 17, H, 671 N, JO6 Found C, 51 97, 
H, 6 70, N, 3 93 

4-C-Carbmro I~/-/ ,2 5,6-Jl-0-rsoprop I Irdene-r-D_grtiolilrar~o~e (4) - Compound 
2 (0 3 g) was dl~sol~ed KI anhydrous methanol ( IO ml) contalnlnsa cotalytlc amount of 
sodium methoude After 2 h. the solution v.as decationuLd with IR-120 (H ‘) resin, 
nnd evaporated The resulting syrup (0 2-I g 93%) UBS crystallized from ethvl etbrr- 
petroleum ether (b p Xl-60 ) to afford pure 4, m p 65”, [a]? - I 3” (L I 28, chloro- 
form), n m r (CDCI,) r 3 2. 3 7 (2 broad s. 2, CONH,) 4 18 (d, I, J, -) 2 Hz H-I), 
S 4, and 8 6 (2 s 13, CH3) (N m r data \\err unobtslnable folfo~mg addition of 

D,O) 
/tnal Calc for C,,H,,NO, C, 51 48. H 698 N -I62 Found C. 51 26. 

H, 6 32, N, 4 54 
3-0-Acei) I-3-C-carbon) 1-l ,2-O-rsoprop} Irrkene~-D-grrfofurallose -f ',6-lactorre (5) 

- Compound 2 (0 5 g) MS dissolved m methanol (25 ml) coctammg J”a of aqueous 
hydrochlow acid (2 5 ml) This solution was stirred at room temperature for I2 h, 
neutraltzed with Amberh:e IR-35 (OH-) resin, and evaporated to a s}ruo (0 46 g) 
Column chromatography on t 1 c -grade s~hca (15 Y 2 cm) packed and eluted wth 
IO 10 1 benzene-ethyl acetate-ethanol afforded 5 (0 31 g, 73?0), \\hlch was recrystal- 
lazed from ethyl ether-petroleum ether (b p 30-60’), m p 142-143 ‘. [z]A5 + 35 6” 
(c I 0, chloroform), I~,\ ‘““j 3550 (OH), I795 (y-lactone), and I 7% cm - ’ (0 AC), n m r _ 
(CDCI,) T 3 9-1 (d, I, J, 1 3 5 Hz, H-l), 4 95 (ii. 1, J, 3 4 8 Hz. H-3), 5 03(q, I, H-2). 
5 15 (m, 1, H-5), 5 64 (m. 2, H-6, H-6’). 7 35 (broad s, OH, exchanges in D,O), 7 89 
(s, 3, OAc), 8 41, and 8 70 (2 s, 6 CH,) 

4nal Calc for C, :H lbO8 C, 50 00 H, 5 59 Found C, 49 90, H, 5 51 
d-C-Carboyl-i,2-0-rsopropl Irdelre-r-D-gulofrrra?loJe X.6-lactorre (7) - Com- 

pound 5 (0 0-I g) WV dlsjolked m anhldrous methanol (I ml) contalnmg a catalyw 
amount of sodium methoxlde After I5 mln at room temperature, the solutions was 
decauonlzed wth Rexyn RG-51 (H ‘) resin Evaporation of the filtrate gahe cry\tallme 
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7 (32 mg 90%) Recrystalhzation of the product from ethanol gave pure 7. m p I7 I - 
172” [&5 - 13 6” (c 065, chloroform), \I>$’ 3500, 3450 (OH), and 1773 cm-’ 
(I-lactone), cd LIE -0 759 (I mar 225 nm, c 0 OO-i5, methanol), [f?& -2507, n m r 
[CDCI, and (CD,),CO] r 3 95 (d, I, J, 2 3 8 Hz, H-l), 5 03 (d, 1, J, 3 3 5 Hz, H-3) 
5 53 (q, I, H-2), S 39, and 8 62 (2 s, 6, CH1) 

Artal Calc for CLOHLSOT C, 48 71, H, 5 73 Found C, 48 45, H, 5 63 

3-O- -IceI, l-4-C-carbow i-1,2-O-~soprop~lrder~e-5-O-ros~~-~-~-gulo~trat~ose 4’,6 
lacrorre (6) - Compound 5 (50 mg) i\as &bsolved m anhydrous pyrldme (I ml) at O- 
p-toluenesulfonyl chloride (66 rng) \ias added, and the resulting solution was heated 
for txto day; at 50” The cooled mixture was dduted ulth Ice-+atsr (5 ml) and 
extracted \slth dlchloromethane (3 x IO ml) The combined orgatuc extracts \kerc 
ILashed ~1t.h saturated, aqueous sodwm hydrogencarbonate (IO ml), dned and 
e\ sporated to afford a hyrup (SO mg) T I c (developed wth 3 I benzene-ethyl acetate] 

ot the product mdlcated rhe presence of some starting materrnl Chromatograohv oi 
the nuxture on t I c -grade slhca (23 x I cm) developed wrth the same solbent afforded 
the pure sulfonate 6 (37 mg) rn 61 “/b yield (based on startmg material consumed) 
Recrystalltzatlon of the product from benzene gabe an analwcsl sample, m p 160 S- 
l61”, [a]~~ -4s 9” (c 0 62 chloroform), n m r (CDCI,) z 2 05 (m, 2 H-2’, H-15’), 
2 6 (m, 2, H-3’, H-j’), 3 93 (d, I, J,,? 3 7 Hz, H-l), 4 38 (q, I, J, 6 2 Hz, H-5), 3 82 

(d, I, J, 3 4 5 Hz, H-3), 4 99 (q. 1, H-2). 5 46 (m, 2, H-6, H-6’), 7 58 (s 3. CHJ), 
7 88 (s, 3, OAc), 8 1, and 8 67 (2 s, 6, CH3) 

Arrai Calc for C19HzI0,,S C, 51 58, H, S 01 Found C, 51 43, H, 4 82 
4-C-Carborll-x-(atd /I)-D-gufofitrattose 4’,6-iacrotw (8) - Compound 7 

(Xl mg) was dissolved in 80% aqueous irlfluoroacetlc acrd (0 5 ml) and the solutloo 
was atu-red for !5 mln at room temperature after which time toluene (2 Y 3 ml) was 
e\aporared from the solution to afford a rnL\ture of a and P-anomers of 8 (12 mg, 
75%), V’Z 1770 cm- ’ (y-lactone) n m r [(CD),CO and D?O] 4 70 (I, d. J,, 2 

4 Hz, H-l a) and 4 85 (I, d, J,, 1 I 5 Hz, H-1 0) 
Anal Calc for C,H,007 C, 40 75 H. 4 S9 Found C, 4061 H. -I 93 
.?-C-Carbwrrol I-I,-7 5,6-dr-0-rJoprop~Itdene-JL-D-allofurat~ose(19) - 3-O-ketyl- 

3-C-csrbamoyl-I,2 5,6-dl-O-lsopropylldene-Jr-o-allofuranose (3, 0 IO g) was de- 
aceblated as described for the preparation of4, to afford compound 19 (SO mg, 90%), 
m p 156-157 , [a]% - I 75’ (c 0 6, chloroform), Y~~~‘~ 3575 (OH) 3450. 3300, and 
17OOcm-’ (CONH,), n m r (CDCI,) r 3 05, 3 6 (2 broad s, NH,), 4 0 (d, I, J, I 
3 9 Hz, H-l), 5 34 (d, 1, H-Z), 6 5 (s, I, OH, exchanges m D,O), 8 44, S 60, 8 63, and 
8 7 (4 s. 12, CH,) 

Anal Calc for C,3H21N0, C, 51 48, H, 69?3, N, 4 62 Found C, 51 50, 
H, 6 79, N, 4 60 

3-O- -Icet} I-3-C-carbamo) I-1,2-0-r~opropJ ftt-lme-ix-D-alloftrronose (20) - Com- 
pound 3 (0 60 g) m methanol (50 ml) and 5 O/u aqueous hydrochloric acid (I ml) \~as 
kept for IO h at room temperature The solution was then neutrahzed wrth Amberllte 
IR-45 (OH-) resin and evaporated to yield 20 (0 49 g, 93%) as a syrup, [a]2 + I I4 4” 
(c I, chloroform) Vet’ 3500-3300 (OH), 3200, 1695 (CONH?), and 1750 cm- ’ 
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(2 x 20 ml) was evaporated from the filtrate to afford 9 3s a clear byrup (0 26 g. 79%). 
[alA + 15” (c I I, methanol), II m r [(CD&CO] r4 17 (d, 1, J, 2 4 Hz, H-l), 5 28 
(q I,Jz3 58Hz,H-2),558(d, I, H-3),58(q, I, J5,64H~,J56 7H2, H-5),61 
(s, 2, CHI), 4 4 (m, 2, H-6, H-6’). 8 4, 8 6 (2 s, 6, CH,) Tte CC-(hydrouymetnyl) 
sugar 9 was further characterrzed as ICS tetraacetate 10 

A solubon of 9 (20 mg) in anhydrous pyrldme (I ml) and acetlc anhydrIde 
(0 75 ml) was kept for IO h at room temperature and then evaporated The rebrdue 
\+as dissolved m dlcbloromethane (5 ml) and washed with water (2 ml) The organic 
solution was dried and evaporated to afford 4-C-(acetouymethyl)-3,5,6-trl-Gacetyl- 
1,2-O-lsopropyhdene-a-D-gulofuranose (IO, 30 mg, 900,/o) An analytical sample of 10 
was obtained by &stlllatlon at 150” and 0 5 torr, [alA +44 3” (c 2 6, chloroform), 
nmr (CDCI,) r319(d, I,Jl,41-iz,H-l),-136(q, 1,Js,626Hz,J,, 77H2, 

H-S), 4 83 (d, I, J2 3 6 Hz, H-3), 5 15 (q, I, H-2), 5 45 (q, I, f6 6 12 Hz, H-6). 5 83 

(s, 2, CH2), 5 93 (q, I, H-61, 7 82, 7 90, 7 98 (3 s, 12, OAc), 8 39, 8 63 (2 s, 6, CH3) 

.&al Calc for CldHz601 I C, 51 67, H, 6 26 Found C, 51 27, H, 6 40 

I-C-(HJ dro y meth~ I)-1,2-O-rsopropr Ildeene-a-D-c:rythro-~entofifr3nose (I 1) urld 

(12? - A solution qf9 (324 mg) In methanol (6 ml) was added to I mlvtLre of sodl-lm 
metapenodate (14-0 mg) and sodium hydrogencarbonate (20 mg) m abater (6 ml) 
tier I b. t I c w~tb 5 I ethyl acetate-ethanol sbotged the reaction to be complete, 
and ethylene glycol (0 I ml) was added, followed by sodium borohydrlde (35 mg) 
After 30 mm, acetone (0 5 ml) was added and the solution was evaporated to yield 
11 3s a syrup (0 25 g, S8%), [a]:” +7” (c 0 I. methanol) 

Compound 11 (0 25 g) i\as acetylated with acctlc anhydrlde (3 ml) and pyndme 

(IO ml) After 10 h at room temperature, the sc’utlon was evaporated and the residue 

dw.olved in drchloromethane (IO ml), and the orgzmc solution was wabbed with 

water (5 ml) The orgamc soiutlon was then dried and evaporated to afford the 
tnacetate 12 (337 mg, 90%) An analytical sample of 12 Has obtained by dlstilaUon 

at 155-160” and 0 5 torr, [a];’ $47 6” (c 0 76, chloroform), n m r (CDCI,) r 4 I3 
(d, I, J, 1 4 Hz, H-l). 4 S5 (d, 1, J,,, 3 8 Hz, H-3). 5 16 (q, I, H-2), 5 55 (q, 2, JB 
1 I Hz, H-5, H-51, 5 81 (q, 2, JAB 12 Hz, H-5”, H-5”). 7 87, 7 92 (2 s. 9. OAc), S 4, 
8 67 (2 s, 12, CH,) 

Anal Calc for C15H2209 C, 51 98, H, 6 55 Found C, 52 02, H, 6.40 
d-C-(Acetovl metllgl)-I,t,3,5-tetra-O-acef~i-a-(and B)-D-e~lhro-pentof~tranas4 

(14) - Compound 12 (0 I g) was dissolved III 80% aqueous tnfluoroacetlc acrd 
(1 5 ml) at 0” After I5 mm, the solution was evaporated to dryness, the residue was 
&luted with toluene (2 ml), and the solbent was removed The thoroughly dned rtilduc 
\\as dissolved In pyndme (I ml) and 3cet1c anhydnde (0 5 ml), and the solution was 
kept for 10 h at room temperature The mL\ture nas evaporated nnd the residue was 
dlssolbed in dlchloromethane (5 ml) The organic soiutlon was washed .\lth water 

(2 ml), dried and evaporated to afford 14 as an a,/3 nuvture(90 mg, 8096) An analyucal 

sample of the anomerx mixture was obtalned by dlstrllatloo at l25- 130’ and 0 5 torr. 

Mb -21 5” (c 065, chloroform), n m r (CDCIJ T 3 6 (d, I, J,, 2 4 Hz, H-la), 
3 8 (s, I, H-l p), 7 92 (s, 15, OAc) 
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Anal Calc for C,6Hz00,, C, 49 23, H, 5 68 Found C, 49 27, H 5 SO 
9 (4-C-(H~dror~me~lr~ /)-a-@ erythro-penrof~rratros~ f]adcm~e (18) and 9-[4-C- 

(h~~ro\-?n7efhrI)-~-~-2~~hro-penfo/lrranos~I]a~enme (17) - An a$ mL\ture of 
compound 14 (0 1 g) was dissolved m anhydrous dlchloromethane (I ml), and 
hydrogen bromide-saturated glacial acetlc acid (2 ml) was added at 0” !rlth sbrrmg 

The flask 1~s sealed and hept for I h at room temperature The solution was then 
evaporated and anv remaInlog acetlc acid reoved by succe:ss~ve azeotroplng with 
tolusne (9 x ’ _ ml) under dlmlnlshed pressure The resultmg syrup \sas lmmedlately 
dlssohed In anhydrour dlchloromethaoe (5 ml) contamrng A@-benzoyl-N”,9-bls(trl- 
mcthyMyl)adeome” (0 I g) and the solvent was removed TIUUS homogeneous syrup 
\$as heated for 30 mm to 130-135 at 15 torr T I c wth benzene-ethyl acetate- 
ethanol shoiied the prehence of three chamng, u v -absorbing components Chro- 
matopraphv of Thor mature on t I c-grade SIIKS (20x 2 cm), wth the afore- 
mentioned solvent aKorded 9-[l-C-(aczto~ymethyi)-2,3,5-tr~-O-acetyl-z-D-e~~fl~ro- 
pentofuranosyll-N6-benzoyladenrne (16, 29 mg, 20?0), 9-[-I-C-(acztouymethyl)-2,3,5- 
tn-O-acetyl+D-erl thro-pentofuranosylj-N6-benzoyladenme (15 29 mg, 20%). and 
a third. unknown component (7 mg. 5?$), n m r for 16 (CDCI,) T 0 9 (broad S, I, 

N6H), I 2 (3, 1, H-2), I 6 (s, I, H-S) I 95 (m, 2, o-nromatx protons), 2 42 (m, 3, m, 
p-aromatic protons), 3 36 (d, I, J, ,? 4 Hz, H-l ‘), -I 42 (d. I, J, 3 I Hz, H-3’), 5 23 

(t, I, H-Z’), 7 S5, 7 91 (2 s, 13, 04~) Irrxhatlon at z 3 36 produced a doublet at 

7 5 33 Irradrahon at r 5 23 produced sInglets at T 3 36 and 4 42. n m r for 15 
(CDCI,) 7 0 85 (broad s, I, NH), I 23 (s. I, H-Z!), i 83 (s, I, H-8), 2 0 (m, 2 o-aromaw 
Drotons). 2 61 (m, 3, p.nr-aromauc protons), 3 73 (d, I, J, 2 5 8 Hz. H-I ‘) 3 83 
(unresolved q, I, J2 ,3 5 5 Hz, H-2’), 1 I (d, I, H-3’), 5 5s (m 4), 7 87, 7 93, 7 95, and 
7 99 (4 $, 12 Ok) 

To a soluuon of compound 16 (0 01 g) UI methanol (I ml) was added a catalytrc 
amount of sodium methovlde and the solution itas hept for 24 h The solution was 
decationlzed ti~th Rsxyn RG-51 (HC) ream and ekaporatcd to @ke a rwdue that 
itas dlssolked rn ilatrr treated \trth charcoal. and filtered through smtered glass 
E\nporatIon of the aqueous solutlon gave 9-[4-C-(h~dro~ymethyl)-lx-D-errflrro- 
pentofuranosylladcmne (18) \+hJch was recry~talllzed from water, m p 262-263 S’, 
[Iz]R” + 7’ (L 0 I, \\atcr), I,,, ” o 258 nm (E 9700) cd 3~ +0 448 (I,,,,, _: 3>5 nm, c 0 0001, 
\+ater), [013z5 +1480, n m r (D,O) T IO7 ts, I, H-2), I 15 (s. I, H-8). 3 31 (d. I. 

J, z 6 5 Hz, H-l ‘), and 141 (q, I, J, j 4 Hz, H-2’) 
Anal Calc for Cl ,H,SN,Os 3H20 C, 39 64, H, 5 75 N. 21 01 Found 

C 39 75. H, 6 13, N, 21 30 

Compourd 15 ~~1s deacet,lsted as Just described for 18, LO afford 17 as a hard 
glass, [a]b’ + I ’ (c 0 I, water) A,, 
c 0 0001, water), [@t, 

” Q 258 nm (E 7,860). c d de -0 335 (J,,, 255 nm, 
- I650 n m r (CD,OD) T I 5 (s, I, H-2), 1 67 (broad s, 2, 

NH2), I 77 (s, 1, H-S), 3 59 (d, I, J, 1 2 5 Hz, H-I ‘), and 4 2 I (d, I, J2 3 6 Hz 
H-3’) 

Anal Calc for C, ,H1sN505 C, 4444, H, 5 09. N 23 56 Found C. 4-4 75 
H, 5 43, N, 23 33 
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