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Abstract - 5'-O-Protected purine-ribonucleosldes were oxldiscd with 
pertodate to give dlaldehydes which upon reduction with sodlrm borohydrldc 
gave 5'-O-protected purlne-2'. 3'-stcorlbonucleosldes, which were converted 
into the7r 2',3'-di-O-mesyl derivatives. These were converted into 2',3'- 
disubstttuted-28,30-~ldeoxy derivatives and because the i?'-O-mesyI group 
was significantly less reactive than the 3'-0-mesyl group, Selective 
substitution at either the 2' or 3'-posltion~ wds dchleved. As an ex&'Wle 
of the latter procedure, syntheses of 3'-amlno-3'-deoxy-2',3'-secordenosine 
and of 3'-deoxy-2',3'-secolnoslne are described. The former cornQound rds 

used as the starting material for the synthesis of a secopuromycln dnalogue 
but this analoque was not capable of lnhlbltlng protein synthesis in a 
retlculocyte system using globin mRhA. 

The 2’,3’-secoribonucleosides (compounds which can be considered as ribonucleosldes with the 

C-2'-C-3' bond missing) contain three primary hydroxyl groups. In order to syntheslse derivatives 

which might shm useful properties, it is desirable to obtain methods for selectively function- 

alising these groups. In the case of the pyrlmldlne-2',3'-secoribonucleostdes this has been 

dchitvedbysuitably blocking the 5'- hydroxyl group of the parent rlbonucleoslde and then obtaining 

the 2',3'-seco-derivative by periodate oxidation followed by sodium borohydrlde reduction. The 

previous tug papers of thfS serlts have described how to substitute Selectively dt tither the ?'- 

or 3'-positions. 1*2 The present paper describes procedures by which similar selectivity can be 

achieved wlth ourine-2',3'-secorlbonucleosldes. 

To block the 5'-hydroxyl group of the purlne rlbonucleosides the 4,4'-dlmethoxytrityl group 

(WT) was first chosen (the trltyl group used previously for the pyrimldine ribonucltosldes being 

too acid stable). Although this was fairly successful, gredt care had to be taken to dvold Its 

premature removal during subsequent reaction sequences. In later work, therefore, the t-butyl- 

diphenylsilyl group (Tg@PS) was used. This was mOre stable and could be easily and specifically 

removed with tctrabutylmnlun fluoride although recently we hdve found that this group Can be 

partially hydrolysed under mild aqueous alkaline conditions. Thus by the sequence of reactions 

shown tn Schwa 1, 5'-O-protected-2',3'-secolnosines (9.10) and 5'-O-protected-2',3'-secoadenorlner 

(1I 12) were obtdlned.- 
-- 

-*_ 
The reactions shown in Scheme 1 were lnltlally carried out in two steps and the dialdthydes 

(S-8) isolated, but later it wds found to be possible to proceed without isolating these lnttr- -- 

mrdlates. When isolated and drled, these didldthydts Often Contain half a mleCule of water3 and 

in solution hdve been shown to be a complex mixture of cyclic dcetals. 
4 

However they have the 

Che¶BiCd? reactlons of the free dlaldthydts which are used to represent them here. It ras not 

necessary to block the adenlne anino group. 
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1 R = CMT; X * hypoxsnthin-9-yl 

1 R-CM; X m adenln-9-yl 

,3 R . TBDPS; X = hypoxanthln-9-yl 

4 R . TSDPS; X = adenin-9-yl 

2 R m au; X a hypoxanthln-9-yl 

_6 R = MT; X a adenin-9-yl 

7 R a TBWS; 

j R 

X = hypoxdnthin-g-y1 

= TEDPS; X * adenin-9-yl 

2 RmDHT; X = hypoxanthln-g-y1 

10 R = WT; 

IrR 

X = adenin-g-y1 

= TBDPS; 

12R 

X = hypoxdnthin-9-yl 

= TBDPS; - X n adenin-g-y1 

Schme 1. 

Treatment of carQounds (9-12) with an excess of mesyl ChlOrlde gave the corresponding 2',3'- -- 

dl-(J-mesyl compounds (13-16). Cmoundr (13) and (14) were treated wlth lithium chloride in -- - - 
dlmethylfomamldc (MF) to give the 2',3'-dichloro CoIHpounds, (17) dnd (g), this showing the _- 
ready displacement of the 2’. and 3’-0-mesy? groups. The structures of all these ccxnpounds were 

established by u,v. and n.m.r. spectroscopy. mdss SpeCtrmtry dnd elmental anUlysis. 

RO 
0 x 

Y7 
MrO obts 

13 R=CMT; X = hypoxanthin-g-y1 

14 R.U4T; - X = adenin-9-yl 

15 R . TBDPS; - X = hypOXdnthin-g-y1 

16 R = TBDPS; - X a adenln-g-y1 

Hwcver the main objective of this Investigation was to obtain selective reaction at either 

the 2'-or the 3'-positions. This has been dlreddy achieved In the pyimldine series by treating 

S'-~-trltyl-2',3'-dl-~-~syl-Z',3'-secourid~ne with l,&dldzablcyclo 5,4,0 -undec-7-ene (DBU). 

Under these conditions the 2'-O-mesyl group wds displaced to forrr an 02,Z1-anhydro-3'-(J-mesyl 

compound. It was then possible selectively to react the 3'-(+?syl group.' In the present case 

however, the analqous compounds (13 and 14) were reslstant to treatment wlth D&J and no 3,2'- or - - 

3,3'-dnhydroderlvdtlves were formed, This is not too surprising because the purtne rlbo- 

nucleosides do not form stable anhydrocartpounds at these positions. 5.6 

The flrst Indlcatlon that selectivity between the 2'- and 3'-posltions could be dchleved 

was when compound (12) was treated with methyltriphenylphosphoniurn Iodide (Rydon Reagent) - 

(1.1 equIv).7 _ S'-O-TBDPS-2',3'-dldeoxy-2',3'-dlfodo-Z',3'-secodde~sine (19) wds formed ds a - 

minor product (11X yield), but the major product (43s yield) wds 5'-0-~DPS-3'-deoxy-3'-lodo-2',3'- - 

secoddenos~ne 2'-(phenyl MthylphoSphonate) (20) which wds d mixture of drastereolsotners. The - 

Structures of (19) and (20) were establlshed by the usual methods, 
1 

!n the cdse of the H n.m.r. - - 
spectrum of (20). In addition to the low field signal of the H-l' ananettc proton, d second triplet 

integrattnq to two protons could be observed at 6 4.60 lndicdtlnq the oretence of an electron with- 

drawing group at either C-3' or C-3'. On decoupling the ancxneric slgna), this ttlplet collapsed to 

a doublet indicating this group to be C-2'-bound. Thfz and the rest of the Spectral data estdb- 

lished the structure allocated. 

The fomation of (20) could be rdtionallsed on the assuwvtlon that there 1s first formed d - 
dlphosphoniun Intermediate (Zl), Hucleophilic attack by iodide occurred reddily at C-3'+ to give 
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a product which upon rork-up gave (20). Much slower attack by iodide at C-2’ gave (19). It 

appears, therefore, that there may be sterfc hlnderance at C-t', If thlr is so it should be 

possible preferentially to displace the 3’-~-~lesyl group In cornpounds (13-16). This proved to be -- 
so. Thus nltd treatment of (15) wlth MI gave 5'-~-TBOPS-3'-deoxy-3'-Iado-2',3'-secolnoslne (22). - 
More drastic treatrpent gave 5'-_ O-TBDPS-2',3'-dideoxy-2' ,3'-dllodo-2'.3'-secofnosfne (23) as the - 

major product. Slmtlar products (24) and (19) were obtalntd from the corresponding 2',3'-secoaden- - 
oslne derivatlve (16). although here the mesyl groups appeared to be smhat lCSS reactive. - 

17 R - MT; R',R" = Cl; 

jjR 

X . hypoxanthln-9-yl 

= tW; R',R" = Cl; X l adenfn-9-yl 

RO ; ; : ;;;;:: ;I,R' = 1; X = adenln-9-yl 
f * 

21R 

= I; R" q -0-P(O)(OPh)Me; X = adentn-9-yl 

ER 

= TBDPS; R,R" m -O-b(OPh)2He; X f adenin-9-yl 

= TBDPS; R' = I; R" = ocls; X = hypoxanthln-9-yl 

23 R . TBDPS; R',R' m I; 

24R 

X = hypoxanthfn-9-yl 

= TWPS; R' = I; R" l OHS; - X = adenln-9-yl 

The fact that the 3'-0-mesyl group could be displaced mOre rapidly than the 2'-0-mesyl group 

made It possible to obtain selective substltutlon at the 2' and 3'-posltlons, This is illustrated 

by the following reaction serles: 

Cmound (16) was treated with HaN3 

2'.3'-secoadenozne (25). 

in OM to give 5'-~-TBDPS-3'-azldo-3'-deoxy-2'-CJ-rrm?sy~- 

- Treatment of thls wlth Hat under drastic conditions gave 5'-g-T6Df'S- 

3'-azldo-2',3'-dldeoxy-2' -lodo-2',3'-secoadenoslne (26) but in poor yield. Treatment of (25) wlth 

potassium acetate reddlly gave the ?I-g-acetate, (27): 
- 

which - upon mild alksllne hydrolysls gave the 

2*-hydroxy cwound, (28). - Removal of the TBDPS group with tetrabutylmniun fluoride gave 3’- 

arldo-3’-deoxy-2’,3’-secoadenosfne (E), which upon reduction with H2/Pd gave 3'-dmlno-3'-deoxy- 

2',3'-secoadenosine (30). - 
Reduction of cqound (22) with H2/Pd gave 5'-O-TEDPS-3'-deoxy-2'-O-~syl-2',3'-secotnosine 

(31). The 2'-0-mesyl group zs converted into the 2'-c-acetate, (32), ihlch upon hydrolysis gave 

the 2'-hydroxycarpound, (33). 
- 

Removal of the TEDPS group ln the usual way gave 3'-deoxy-2',3'- 

secolnosfne (34), - 

RO 

25 R 

26R 

. TBDPS; R' = -N3; R" = -Ms; X = adenln-9-yl 

ER 

1 TBDPS; R' = -N3; R' = -I; X n ddenln-9-yl 

9 TEDPS; R' = -t$; R" = -0Ac; X m adenin-g-y1 

28 R= - TBDPS; R' = -N3; R" = -OH; X = adenin-9-yl 

29 R=H; R' . -H + R” = -0~; 

ii R = H; 
3' X a ddenin-%yl 

R' - = -MH2; R’ = -OH; X = ddtnln-9-yl 

31 R= TBDPS; R' = H; 

ZR 

R" = -@Is. X = hypoxanthin-9-yl 

= TSDPS; R' = H; R" = -0Ac; X = hypoxanthin-9-yl 

2 R = TBDPS; R' m H; R" = -OH; X = hypoxanthln-9-yl 

34 R,R' = H; R' . OH; X - hypoxanthln-9-yl - 

Ue have subsequently used 31-amlno-3’-deoxy-2’,3’-secoadenoslne (30) as the starting materlal - 
for one of a nu&er of derivatives which might potentially have Interesting biological activity. 

Ue will here focus our attentlon on the synthesls of a seconucleoslde of purcxnycin (36), Puromycin 

(37) can btnd to both eukaryotlc and prokaryotic ribosomes and prevents elongation orthe grwlng - 
peptide chain. Many analoques of purornycln have been synthtslsed and various acyclic analogues 

which are resistant to phosphorylases have also been made. These cmounds have shown little or 

no biologIca actfvlty and thls 1s thought to arise from an inabllity of the acyclic species to 

adopt the speclflc conformatlon required for ribosane blnding. The C-phenylalanyl derivative of 

the 2',3'-sccopurolllycln analogue (36) was chosen for synthesls as lt is known that an arcnatic side - 
chain In the amino acid of puromycln is required. 
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The coupling reaction of canpound (30) with N_-benry?oxycarbony?+pheny?a?anlne, N- 

hydr~xys~~~~nim~de and df~yc?ohexyl~a~~d~~m~de In DWF was schleved using the procedure of Oaluge 

and Yince. 
8 

Cunpound (35) was fsalated in 50% yield and wdls fully chatacttrlsed. The bentyloxy- 

carbonyl protecting group was rmved by hydrogtnolysls tp gfve the purcxnycfn ana?qgue (36). This 

analague was tested far its ability to inhibit protefn synthesis in b tctfculocyte system using 

globin mRHA. Under conditions [%I ug(ml) where purcmycfn fnhfblted cunpletely protein synthesis, 

the analogut? showed RO significant Inhlbitfon and thus It jolnr the growing list of acyclic 

purorryCSn analogues whfth do not possess dwwMrab?e bfologfcal actfvfty. 

tt can be seen that, provided the 5~~hydr~xyl group af the parent rib~nucl~sjde fs suitably 

blocked before the formation of the purlne-2’,3”-seconuc?eoside, then relectfve substitution at 

the t*- or 3’-posItIons can be readily ach+eved. We have sfnce shown that no $tmflar se?ectivity 

can be acnleved If the base is a p~im~d~~e and therefore In that series me still has to use 

anhydranucleoside formatfen far this purpose (A. Kumrr, unpubllshcd results). 

N,m+r. spectra were recorded on one of the follovlng instruments: Yarfan X1100, Jeol FX9OQ or 
Jeol GX??~ with ~~03~ 
ethanol on a Perkin T 

SO as the solvent untess otherwise stated, U,v, spectra were measured fn 
E mer 552 spectrophotcmetcr. Mass spectra were recorded OR a Kratos MS 80 RF 

instrument using the fast atum btirrrtnent technique, sodium chloride was added a$ required. 
Column chromatography was crrrlcd out cm si;lics gel either Kfeselgel 60 type 7734, 0.063-0,200 mn, 
70-230 mesh ASTW or Kfeselgel 60 type 9385, 0.04-0.063 1111, 2301400 mesh ASTM [E. Merck A.G. 
O&mrst adt e W, ~~~#~y~. fhc latter uas used under flash ch~~at~raphy conditions under pressur& 
In the pur~fl~ati~n of 4,4g~dl~t~x~rity~-~ontain~ng compounds, O,fX triethyly&nine was added 
ta all eluents. Small sartples of compounds (%loO rq) were often purffied using a Chromatotron 
(Harrison Research Ltd.). The plates were eluted under a nitrogen atmosphere. All experlmnts 
were carried out under sc+upulously dry conditions unless otherwfse stated and all evaporattons 
of solvents were carried iout under reduced pressure, 

5”-O- (1). Inosine (20.4 g, 75,9 nxnol) was dried by co-evaporation 
i5ith the resulting white solid suspended In dry pyrldlne (600 ml), 
was a ,4’-dfmethoxytrlty? chlortde (33-S g, 98.7 WI? tn py+fdine 
(230 ml] over a 5 h period with stirring. the resulting sus~nsfon was stirred at mm t~erature 
(lti”) for 4 d, after which time all starting material had disappeared, Ethanol (5 ml) was added 
and after stfrrlng for a further 15 mln, the orange solution was evrparated to dryness, dissolved 
In chloroform, extracted with sodturn bicarbonate solutjon, washed with water, taken to dryness and 
co-evapwated with toluene and acetone tu yield an orange foa. I~ur~t~es were removed by 
trea~nt of the fom with lhot ethyl acetate. F~~trat~~n of the suspension so formed affurd the 
product us a chromatographicslly pure white solId (25,7 g, WC yield), This could be 
recrystallfsed from ethanol. 
H, S+3O; NW 9*82X); u*V, Amax 

{Found: C, 65.3; H, 5.5; h, 10,l. talc. for C2IH CN 0 C, 65.25; 
265 and 736 nm (E,~#)O sh and 70,500); n,m.r. b .? r3 f( lH,S,H-RI, 

8.01 (%s,H-21, 6.7-2.5 {I3H~m.~T-}.S.96 (fH,d,H-1’). 4,f-5.8 (3H,bd,~,~-3’,OH-5’}. 4.62 [f&m, 
h-2’). 4.G4*4 (~,m,~-3’~~-4~), 3,7f (6~,s,~C~3~~ 32.6 (2~,m,~-5~~; mass spec, m/r 593 (M*Na)+, 
615 (n+2Ns-H]*. 

z;: 
(2). Adenasfne (2+67 g, 10.1 -1) drfed as prcvtous?y 

(4.42 9, 
(100 m?) ta which a s~~~tio~ of 4*4~-di~t~x~r~tyl chloride 

13.0 xx~l) fn pyrfdine (50 ml) was added with stirr’fng over a period of f h at roan 
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tarpersture, After 3 d, reaction was still incmlete and a further portion of trltylatlng agent 
(2.27 g, 6.7 ~1) was added which resulted in the disappearance of all starting material after 
one further day at row tapcrature. The reaction mixture Y&S worked up as previously described 
to gfvt an orwqt fan. This uas then dlssolrtd in chloroform and fractlonrted on a sllfca 
colw. Elutian of the colw~ wlth chlorvforwtthanol (g:l) gave the product us a chraatogtaph- 
Ically putt whltt fosn contminated with triethylanlnt salts. These cm tenraved by dissolving 
the mattrlrl In ethyl acetate and repeatedly washing the solution with rater. The organic ?ayW 
when drfed and evap6Fatcd to dr (3.08 g, 51x yield). U.V. 260 and 
236 M (E, 15,700 sh and 22,400 -81, 8.10 (lH,s,H-2). 6.7-7. lW,m,2H 

l%)o”4D 2 (lH,m:H-3 j, 4.08 (1H P 
shake Id41 tMT-), 5.95 (lH,d,H-I’), 5.51 (lH,d,OH-2'). 5.18 (lH,d OH-3’). 4.71 (lH,m, 

(H*H)? 
,m,H-4'). 3.72 (6H,s,OCH3), 3.24 (ZH,m,H-5’j; mass spec. m/z 570 

5'-O-(4,4'-Dincthoxytrityl)nucleoslde dlaldehydes (5.6). To a solution of the 5'-O-(4,4'- 
~imethoxytrfty7fnucTeos~dt (10 brfW1) In acetone (350 ml) and water (50 ml), was %ded a solution 
of sodlm perlodrtt (11.7 rmolj In uatcr (100 ml) and left for 24 h at ram tarperature wfth the 
exclusion of light. The solvent was then removed and the white solld so obtained extracted with 
water (7 x 100 ml), dissolved in acetone, filtered and evaporated to dryness to give a white foam 
which wds purified on a silica colunn. tluted with chlorofom-ethanol (9:l) and 
triethylamlne salts were roved as prtv 

3 91% yield). U.V. x, x 265 and 236 nm 
: 6.5-7.5 (13H,bd,MT-y, 5.4-6.2 (bd,H-l’, 

As previously reported, the dialdehydts so prepared 
are In solution a c-lea mixture of dfasterioisorneric cyclic acetals and give typical broad n.m.r. 
resonances. Mass spec. m/z 591 (M+Na)*. 

5'-O-(4,4'-Dinethoxytrltyl)adenoslne dialdeh de (6). (5.5 g, 91% yield). (Found: C, 65.3; H, 5-4; 
R, 12.D. Cjlw29~5c]6 WqUfTeS C 65 59; H $;s * H, 12.34%); u,v. 260 and 236 (c, 14,800 and 
19,400); n,m.r. 6 8.1-8.5 (2H,b;l,H-&H-2): 6:5-j.5 fX4.8-6.5 (bd,H-1'+2',H-3', 
H-4'), 2.8-4.4 (bd,H-4',H-5',OCH3). See the corrrnent above on n,m.r. spectra of nucleoside 
dfaldehydes. Mass spec. m/z 586 (M+H30)'. 

',3'-seconucleos_ldes (9,lO). To a solution of the 5’-O-(4,4’-di- 
dehyde (7.9 ml) In ethanol-water (7:3, 400 ml), was Added sodim 
wed to stand overnight at rtnm twerature. The vfgorously stirred 
ed to pH 7 by the dropwise addition of 1M HCl and the solvent removed. 
dS extracted with water (2 x 10 ml), dissolved In acetone (200 ml), 

filtered and taken to dryness to give a white foam which war purified on a silica colrmn. The 
adenosfne seconucleosldt was eluted with chloroform-ethanol (9:l) and inosine seconucleoside was 
eluted with chloroform-ethanol (3:l). Triethylarnine salts were remwed frcxn the roducts as 

F-tJiWMl. previously described and the lnosine derivative could be crystallistd from chloro 0rm-e 

5~-0-(4,41-Dimethoxytrityl)-2’,3~-secoinosfne (9). (2.96 g, 66% yield). (Found: C, 64.75; H, 5.9; 
w, 9.1, C H N [I C 65mH 56 . 

31 33 % 6 ;;";;I': H:8) ‘8 fj8 
3; H, 9.7%); U.V. lmax 265 and 236 m (c, 5,500 sh and 

21,900); n,m.r. :lH’s *H-2), 6.6-7.4 (14H,m,a4T-,NH), 5.86 (lH+t,H-2’), 
4.2-5.4 (2H,bd,0H-7;,0H-31j,*4.0 [2H;d,H-2'j 3.72 (7H,s,H-4',OCH3), 3.46 (2H,m,H-3'), 2,80 (2H,m, 
H-5'); mass spec. m/z 595 (M+Na)', 573 (M+H)'. 

5'-O-(4,4'-Dlmethoxytrityl)-2',3'-secoadenosine (10). (3.6 g, 79% yleld). (Found: C, 65.2; 
fl, 6.1; N T’2 0 t 
13,800 ani 70:700); 

H N D I C65m * H 5.82. N 12.25%); U-V. 1, 

3)1 i3r5 8 L'i: ;Ti s*H-8) i 23 (1H ; H12) 6 6-7 5 (15H MT 
260 and 236 rm (C 

H-l'), 5.22 (lH,bd,OH:Z’); 4.81) (lH,b;l,&-3’j, 4.06 (Z&+2$ 
MH ) 5 92 (1H i 

‘3.76 (7H,s:H_s';OCi;,j, ;*48 (2&A, 
H-3’). 2.80 (2H,m,H-5’); mass spec. m/z 594 (M+Na)+, 572 (M+H) . 

One-pot synthesis of 5’-O-(4 4’-dlrnethox trlt 1 -2’ 3’-seconucleosides of fnosine and adenosine 
19 10) To a solution of th; 5'-D-(4 ~dlme:h~xyirltyl)-lnosrne or -sdenoslne (6 T] f 
ethanol-water (3~1, 400 ml) was aaded’a solutlon of sod1~1 periodate (6.6 mnol) In zer (YOO ml) 
and the solution was allowed to stand in the dark at roOm texnperature (15O) for 24 h. Sodium 
borohydride (61 mnol) was then added and the reaction left overnight at room temperature. The 
vigorously stirred solution was carefully adjusted to pH 7 by the dropulse addition of 1M HCl, the 
solutfon evaporated to dryness, extracted with rater (2 x 100 ml) and dissolved in acetone (200 ml). 
After filtration and evaporation to dryness, a foam was obtafned which could be purified on a 
slllca colunn, eluting first with chlotofonx-ethanol (9:l) to remove Impurities and then with 
chloroform-ethanol (3:l) to yield the roducts (50-86X yield) which had spectral data identical 
to those dlready described for the ful y characterized compounds. 

5'-0-t-Butyldfphenylsfly?inoslnc (3). Inoslne (20.35 g, 75.86 mnol) was dried by areotropfnq the 
iiucleoslde with benzene for 16 h Removal of the solvent gave a white solid which was dissolved 
in dry UHF (350 ml) and to the solution was added triethylamine (22 ml, 157.8 mnol) and 
t-butylchlorodlphenyls!lane (43 ml, 165.4 ml). A white precipltatt formd and the mixture was 
Stirred at room temperature for 16 h and then water (15 ml) added. After 15 mtn the SOlvtnt was 

removed and the residue allowed to stand with rater (200 ml) for 24 h, the precipitate so fomd 
was filtered off and dissolved in chloroform (600 ml). The orqanlc solution was washed with water 
(2 x 300 ml), evaporated to dryness to give an off-white solfd which could be crystallised from 
ethanol to give the roduct (28.72 g. 74.7%) (found: C, 61.7; H, 5.7; N, 11.0. 
requires C, 61,63; IF-!XF N_ 11.06X); U.V. x ax ( 
8.02 (lH,s,H-2). 7.217-i (iOH,m,PhpSI), 5.96 ((IH,d,H-1’). 5.0-5.8 



H-Z'), 4.34 (lH,t,H-3' 3.98-4.2 (1H,m,H-4'), 3.8-3.98 (2t1 ,m,H-5'). 
spec. m/z 551 (M+2Wa-H 

1.02 (9H,s,t-buty?); mass 

5'-0-t-6utyld~phenylsllyladcnoslne (4). Adenoslne (20.39 g, 76.3 rmol) wus dried as previously 
described dfssolved fn DM (340 ml) to which was added dlmethylamlnopyrldlne (2.33 
triethyl~lne (19 ml, 83.1 1mo1) and t-butylchlorodlphenylsl?ane (21.6 ml, 83.1 rnnol *rnd the 
reactim stirred at ram temperature for 60 h. 

3 
19.1 nml). 

Water (20 ml) was then added and the mixture 
stirred for a further 30 min. Solvent was removed and water (200 ml) added to the residue which 
was allowed to stand for 16 h after which time the preclpltate which had forwed was flltered, 
washed with uater (2 x 100 ml), ether (2 x 100 ml) and dlssolved In acetone. The solution uas 
filtered, evaporated to dryness to give a rolfd uhfch could be crystalllsed from ethanol to give 
the product (21.7 g, 56X yfeld). Slllca colunn chromatography of the residues from the mother 
liquor and ether washings gave further 
14.0. Calc. for C26H3 H504Sl C, 61.75; 

p;od~c~8!7~6 9; ~~,y':'~' ~Foun~ig ::Rli~i ~; ~~.". 

n.m.r. d 8.27 (lH,s,H- ), 8.11 (lH,s.H-2): 7:1-~.8'(lr;(,m,Mii ;n;r P!'!l 5:99 (1H d H-i') 3.56 Q 
(lH,d,OH-2'). 5.26 (lH+d,OH-Y), 4.69 (lH,m,H-2'). 4.40 (lH,$,H-3'),24.&4.2 (lH,A,ti-4');3.7-4.0 
(2H,n,H-5'), 1.01 (lH,s,t-butyl); mass spec. m/z 528 (WHa)', 506 (M+H)*. 

enylsilylnucleoside dialdehydes (7.8). To a solut 

az 
1) In acetone-water (3:l 300 ml) was added a 
(50 ml) and the solutlo; allowed to stand at 

dark overnl 
(2 x 100 ml , 3 

ht. Evaporatjon of the solvent yielded a white solid 
and the resfdue dissolved in acetone (200 ml). The 

evaporated to give a white foam tilch could be purified on a sllic 
ethanol (9:l) as eluant. 

Ion of the 5'-protected 
solutl~ of sodlun perlodatt 
town temper ature (150) In the 
which w&s e xtracted wlth water 
solutfon wa s flltered, 
a coluun us Ing chlorofotm- 

5'-0-t-Butyldiphenylsilyllnoslne dlaldehyde (7). (1.92 g, 95% yield) (Found: C, 60.1; H, 5.8; 
ij, 10.4. C26R28140551. H20 requfres C m.75; H, 5.79; R, 10.72%). u.v 
n.m.r. (see previous ccmwnent on nucleoside aldehyde n.m.r. spectra)'4 12'2 !T $x4z$H(~*It~~*308)' 
8.Ck8.4 (2H,bd,H-8,H-2), 7.0-7.8 (l&I 
H-5'). 0.7-1.4 (9H,bd,t-butyl). 

,m,Ph2$1), 4.8-6.2 (bd.H-l',H-2',H-j',H-5'), 3t2!4.4'(bd,H-4'. 

5'-0-t-ButyldlphenylsI?yladenosfne dialdehyde (8). (1.80 g, 89% yield) (Found: C, 60.6; H, 6.1; 
F, 13.1. c2+-$gh$l4 0.38; H, 5.94; H, 13.5%); U.V. Ama* 260.5 IbV 
(c, 14,500); n.m.r. ucleoside dialdthydt n.m.r. spectra) d 8.0-8.5 
(2H,bd,H-8,H-2), 6.9-7.8 (12H,bd,WH2,Ph2Si), 4.8-6.4 (bd,H-l',~-2',H-3'.H-5'), 3.2-4.8 (bd,H-4'. 
H-5'), 0.4-1.4 (bd.t-butyl); mass spec. m/z 504 (M+H)', 522 (*HP)+. 

diphenylsilyl-2',3'-seconucleosldes (11.12). To a solution of the 5'-O-t-butyl- 
Tnucleoslde dfa7dehyde (11.6 ~1) In ethanol-water (3~1, 400 ml) was added sodlun 

borohydride (116 mnol) and the resulting solution left In the dark overnight at ram temperature. 
The solution was then neutralized with RI HCl and evaporated to dryness, extracted with water 
(2 x 100 ml) and dissolved In acetone (200 ml). After filtration and evaporatfon of the solution. 
the residue could be purlfied by slllca chrunatography urlng chloroform-ethanol (9:1) to remove 
Impurities and chloroform-ethanol (3:l) to give the products. 

5'-O-t-But ldlphenylsllyl-2',3'-secoinoslne (11). 
a4% yleld)'(Found: C 61 6 H 6 l* N 

Recrystalllted from aqueous ethanol (4.94 g. 
1 

249 rm (E, iO,66oj; ;I.m:rI 
IO .6. C2 H32H405SI requires C, 61.39; H, 6.34; H, 11.02%); 

a*12.1-12.5 f lH,bd,H-H), 8.19 (lH,s,H-8). 8.04 (lH,s,H-2). 
y:& ;yW,s,Ph2Si), 5.88 (lH,t,H-l'), 5.20 (lH,t,OH-2'). 4.80 (lH,t,OH-3'). 3.95 j2H,t,H-2'). 
3.25-3.8 (5H,m,H-3',H-4',H-5'), 1.04 (9H,s,t-butyl), mass spec. m/r 553 (M+2Na-H) , 531 (H+Na)+ 
509 (H+H)+* 

5'-O-t-But ldlphenylrllyl-2',3'-secoadenoslne (12). 
83% yieldfiound: 

Recrystallized frcxn chloroform-ether (4.889, 
C 61 3 H 6 4 H 13 r L C26H3 h50 Sf requires C, 61.51; H, 6.55; N, 13.W); 

U.V. a 260 nm (c. i3 2&i; ;I.m:r' 4'8.24 (1H 5 H- ) d d.lB flH s H-2), 7,1-7.6 (12H,m,NH ,Ph2Sl), 
5.94 (T&H-l'). 5.2 (iH,t,OH-2');4.82 (lH,t,;H*3'),*3.99 (2H.$-2'), 3.3-3.86 (5HH,m,H- 5 '*H-4', 
H-5'), 0.83 (9H,s,t-butyl); mass specs m/z 508 (H+H)+. 

ot synthesis of 5'-0-t-butyldlphenylsllyl-2',3'-seconucleosldes of inoslne and adenoslne 
2) To a solution of the 5'-O-t-butyldT he 7 T7 lnucleoslde (6.1 ml] 
360 ml) was added Sodtun -perIodate ?6.yy$ol J 

i n ethanol-water 
In water (SO ml) and the resulting 

solution was left In the dark at ram temperature overnight, 5odlun borohydrtde (60.8 tmnol) was 
then added and the mixture agaln left at roan twerature overnight. The resulting solut10n was 
adjusted to pH 7 with 2M HCT, evaporated to dryness, extracted wtth water (2 x 200 ml), the 
resfdue dissolved In acetone (200 ml). filtered, evaporated to dryness and purlfled on a s~llCa 
colwm, eluting impurities wfth chloroform-ethanol (9:l) dnd the deslred roducts with chloroform- 
ethanol (3:l) which had spectral data identical to those already describe SfFFlie fully 
characterized compounds (1.92-2.32 g, 63-75X yield), 

5’-O- 4 4'-Dimethox rlt 1 -2' 3'-dl-0-methanesulphonyl-2',3'-seconucleosides (13.14). 
5'-o- [~*4V-Dlmethox$rlt~~-2'*3T-seconucleoside p 7 11 

idin; 
dldb y co-evaporatlon with dry 

or;r 
p (2 x 100 ml) and to a'stlrred solution of the?conC~~eo~l~e in dry p rldlne 

was added dropwlse a solution of methanesulpbnyl chloride (0.6 ml, 7.8 mno Y 
(200 ml) at 

) in pyrldinc 
(50 ml) wlth exclusion of mofsture. The reactlon was left at 00 overnight and further mesylating 
agent then added If necessary (t.1.c.). To the final solution was added ethanol (2 ml) and the 
solvent removed after stlrrlng for 15 min. The residue obtained was dissolved In chloroform 
(200 ml), extracted with saturated sodtun bicarbonate solution (2 x 100 ml) and washed with water 
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(2 x 100 ml). The dried organic layer was taken to dryness, co-evaporated with toluene and 
acetane and the resultfng syrup fractionated by flash chratqraphy on a slllca calm using 
chloroform-ethanol (9:1) as eluant. Trlethylwlnc salts were rCnbved In the usual way to yield 
the products. 

(13). (2.17 g, 85X yield) 

i~~~~_:j988 :~ ~i~~‘);_guj” 

d,r;-2'). 4:38'(2H,m,i(-j'), ’ 
4.1 (lH,m,H-4'). 3.72 (dH,s,OCH , 
H-S'); mass spec. m/z 751 (M+Ws 

3.22 (3H,s,CH3SO2-2'), 3.18 (3H,~,CH3sCl2-3'), 2.7-3.1 (2H.m. 
. 

5'-O-(4,4'-Dimtthoxytrltyl)-2',3'-di-0 
ij.v. xi 

3'-secoadenosine (14). (2.28 g, 90% yleld). 

7.42 (!&.hHt;. 6.6-74 ;i3H.:,tW;: 
1 4 8 45 (1H s,H-8). 8.20 (lH,s,H-2). 
j-;‘%.92 (2H,d.H12'), 4.38 (2H,m,H-3'). 

3.9-4.25 (lH,m,H-4'). 3.74 (~H,s,OCH~), 3.23 (3H,s,CH3w2-2'), 3.18 (3H,s,CH3$02-3'). 2.6-3.1 
(2H,m,H-5'); mass spec. n/r 751 (M+NJ)+. 

5'-0-t-6utyldlphenylsllyl-2',3'-~i-O-~syl-2',3'-secolnos~ne (15). Cmpound (11) (1.78 g. 3.5 rrmol) 
ias drfed by co-evaporation with dry pyridrne (2 75 1) and then dissolved In dry pyrldinc (30 
ml). The solution was cooled to 00 and mesyl chlkldem(0.6 ml, 7.8 nmol) in pyridlne (5 ml) was 
added dropwise. On standing overnight, all the starting material had disappeared (t.1.c.) and 
ethanol (10 ml) was added, the solution allowed to stand for 15 min. evaporated to dryness and 
trrturated with water (50 ml) to give a yellow prectpitate which was rerwved by filtration. 
This was co-evaporated with acetone to by flash chromatography on 
silica gel using chloroform-ethanol (9: obtained as a white foan 
and could be crystallized fran ethanol (1.78 g. 77% yield) C, 50.2; H, 5.2; M, 8.2 
:~8H36h40gS251 requires C, 50.58; H, 5.46; W, 8.43%); U.V. a, x 248 nn (c, 9,500); n.m.r. 6 12.3 
H,s,H-H), 8.31 (lH,s,H-8). 8+06 (lH,s,H-2). 7.45 (lOH,s,Ph2!i). 6.21 (lH,t,H-1'). 4.82 (2H.d. 

H-t'), 4.50 (2H,m,H-3'). 4.06 (lH,mn,H-4'), 3.48 (2W,m,H-S'), 3.26 (3H,s,CH3502-2'). 3.22 (3H,s, 
CH3SO2-3'), 0.87 (9H,s,t-butyl); mass spec. m/z 665 (WH)*. 

S'-O-t-Butyld~phenylsilyl-2',3'did-mesyl-~,3'-secoa~~osine (16). Compound (12) (11.94 g, 23.6 
kol) was dried by co-evaporation wI?h d ldi (2 150 ml) and dissolved In dry pyrldlne 
(120 ml). To the solutlon cooled to Oc ~:sp~dedn~ropw?se a solution of mcsyl chloride (5.47 ml, 
70.7 mnol) in pyridine (20 ml). After standing at 00 overnight, all the starting material had 
been consuned and two nm products were present (t.1.c.). Ethanol (20 ml) was added to the 
solution and after 30 min the solvent nas evaporated and the residue triturated with water 
(200 ml). The precipitate which formed was filtered, co-evaporated with acetone and the resulting 
mixture purifled on a silica colunn using chloroform-ethanol (9:l) as eluant and then separated 
into the two pure compounds on a second silica colunn uslng chloroform-ethanol (2O:l) as eluant. 
The title product was obtafned as the major species (12.52 g, 80x yield) while the mjnor product 
was mlfled as S'-O-t-butyldiphenylsilyl-3'-chloro-3'-deoxy-2'-O-mesyl-2',3'-secoadenos~ne - 
(1.0 g, 7% yield). 

ylsllyl-2',3'-dl-0 ',3'-secoadenoslne (16). U.V. hax 260 rm (c, 14,MO), 
H H-8) 8 17 (1H 
m:iI3'),'4.b9 (lH, 

7 53 (lm HFI I% Si), 6.23 (lH,t,H-1'). 4.85 (2H.d. 
3:4S (2H,;:ic-S2j. 3.27 (3H,s,CH3S02-2'). 3.23 (3H.s. 

CH3S02-3'), 0.85 (W,s,t-butyl); mass spcc. m/z 664 (H+H)t. 

S'-O-t-Butyldiphcnylsilyl-3'-chloro-3'-deoxy-2'-O-mesyl-2',3'-secoadenosine. (Found: C, 53.8; 

"SSi 
I C 66. H 5 67 . N II S'9%) 

lH.s.H-$~"Sr;~ (iH:z[H-i),*7.i7 ilPk,m,kH ,Ph Si-), ~2?~l~t,H-l'), 
U.V. & 

4.85 (2H,d,H-2’), 3.94 (3H,m,H-3',H-4'). 3.43 (2H,m,H-S'), 3.24 (3H,s, H3S 2-2'), s a 
butyl); mass spec. m/z 603 (WH)*. 

0.80 (W,s,t- 

2',3'-Oichloro-2',3'-did '-dimethoxytrlty?)-2',3'-seconucleosides (17.18). Separately, 
dry samples of cmpounds (09 1) di 1 ed T d m ml) and the 
solutions heated to 100cq To the stlrred*so~ion?% a%dvlith~unr~hloride (4.5 mnol) and the 
temperature malntained at 1000 for 3 h. The solvent was removed, the syrup so obtained 
co-evaporated with water to give a grrn tiich was purified by silica chromatography using flesh 
chrmatography with chloroform-ethanol (9:l) as elusnt to give the pure products after tenoval of 
triethylamine salts in the usual way. 

2',3'-0ichloro-2',3'-did~xy-S-O-(4,4'-dimet~x~rityl)-2',3'-s~oi~s~ne (17). (C1.52 g, 97x 
. yield) (Found: C 61 2 H 3 I* N 9 1 C 

265 and'236.4 (; 7'9kl ih ind 263 
i:;i ( flfs,H-2)+ "p 6.7-7.5 (13H:m,OnT), 6.10 

; H, 4.96; H, 9.19%); 
8.42 (1H s H-8) 

3:6-4.1 (3H:m:H-J':H-4'). 
3.74 (~H,s,-OCH3). 2.90 (2H,m,H-5'); mass spec. m/t 631 (H+Ha)t, 609 (W+H)t. 

2',3'-Dichloro-2',3'-dideoxy-S'-0-(4,4'-dl~th~x~rltyl)-2',3'-s~oade~sine (18). (0.52 g, 9n 
yield) (Found: C 61 2 W 5 3 I18 t H NOCl 1 c 61 lS;T, 5.14; )I, 11.51%); 
U.V. A,,,,, 260 and'236.4 (t i7'8; and ;S O%)!3n5m4r 24r?i7r;;H ; H-8) 8 19 (1H s H-2) 
6.6-7.6 ~lSH,m,NH2,lMT) 6.i6 (iH,t,-H-l'): 3.4l4.6 (1iH m,oCH3,H-i':H-3':H-i'). 2%j.36 i2H.m. 
H-S'); mass spec. m/z 6&l, 610, 612 (ratio 9:6:1, (MM)'!. 

Reaction of S'-0-t-butyldlphenylsilyl-2' 3'-secoadenosine (12) with Rydon reagent. Compound (12) 
72.2 g, 4.3 mol) was dTssolved In dry m(20) and the Rydon reagent (methyTfriphcnyl- 
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phosphonlun iodlde) (2.55 g, 5.6 rrnol) added to the solution under a stream of dry nitrogen. 
After 5 mln when startlng matetlal has dlsappeared to be replaced by two new products (t.1.c.). 
methanol (3 ml) was added to the solutlon and after 15 min, the solvent was rgnOved and the syrup 
obtained fractionated on a silica colunn usl 

"s 
chloroform-ethanol (2O:l) as eluant. The major 

species was Identlfled as SW-G-t-butyldlpheny sllyl-3'-deoxy-3'-lcuJo-2',3'-secoadenosine 2'-(phenyl 
methylphospkWe (20)). The mTnor, less polar product was isolated in crystalline form and 
characterfscd as 5'-O-t-butyldIphenylsl'lyl-2',3'-dld~xy-2',3'-d~lodo-2',3'-s~oadmoslne (19). 
A Chranatotton uus us&j to obtain analytlcally pure smples of both products using chloroform- 
ethanol (2O:l) as the eluant. 

5'-O-t-6utyld~phenylsilyl-2',3'-dldeoxy-2',3'-dli~o-2',3'-s~oad~osine (19). (0.35 g, 11% yield) 
TFound: C 43 05 II 4 I 1 9 3 . . C . 4.30; N, 9.63%); U.V. 

+I ( 
260 rc;l (c: li.9&$ &r.'U'8.3 6(!bi,l.i;f& 8.14 (lH,s,H-2). ~i(l?H,m,NHp Ph2Sj) 6.04 5 H h 0 sT requires c* 42 gJ w 

ft,H-I'), 3.97 (2H,m,H-2'). 3.58 (3H 
spec. m/z 728 (H+H)*. 

,m,H-3',H-4'). 3.4 (ZH,m,H-5'). 0.38 (9H,s,i-butylj; mass 

5'-O-t-But ldiphen lsll I-3'-deoxy-3'-lodo-2' 3'-secoadenosfne 2'-(phenyl mcthylphosphonste) (20). 
Tl.5 d i Ii3JY(Fo&d: c 51 4 H 5 0 ri 4 C w 
N, 9.09%); UY A 260 M (:, 14,&i; n.t.r: :'8:31 ~!H$/lO~xpsi 

requfres C g 36 H . . 

m,NH ,Ph2Sl,Ph), 'Sff2 (lH,t,H-j' ), 
- ), 8.14 (1H.1.H~2,.'6.~-7~6~~~~ 

U&3;,;), 5 0.83 (9H,s,t-butyl); lP 
4.66 (2H,t,H-2'), 3.2-3.7 (SH,m,H-3',H-4',H-5'). 1.63 (3H,dd,* 
n.m.r. 6 (CD3)2SO + 4.40 (phosphonate); mass spec. m/z 772 

l l 

5'-O-t-Butyldlphenylsllyl-2',3'-dideoxy-2',3'-dliodo-2',3'-scconucleosides (19.23). lo a solution 
of the 5'-O-t-butyldlphenyls~lyl-2' 3'-fl-0-mcsyl-2' 3'-seconwleoslde (1,4 ml) In dry W 
(30 ml) at7150° was added sodlun Idlde (1.05 g. 6.6*-l) and a further portlon of sodlun iodide 
(1.05 g) was added after 6 h. After one further h0ur, all startlng material had been cons& 
(t.l.c.), the mixture was allowed to cool, the solvent removed and the residue purified by flash 
chromatography on silica gel using chloroform-ethanol (2O:l) as eluant. The product from the 
inosine nucleoslde was Isolated as a white foam (0.61 g. 00x yleld). The adenosine nucleoslde 
gave two products uhlch could tnz further purlfled and separated using a Chromatotron with 
chloroform-ethanol (2O:l) as eluant. The mlnor product (0.2 q. 20% yield) was identifled as 
~'-O-t-butyldiphenylsflyl-2',3'-didcaxy-2',3'-dliodo-2' 3'ssecoadenosfne (19) which had been 
previously characterised. The major product was identihed as 5'-0-t-b utyldiphenyl-3’-lodo-2’- 
O-mesyl-2',3'-secoadenoslne (0.63 g, 65% yfeld). 

- 

5'-0-t-6uty~diphenylsilyl-2',3'-did~xy-2',3'-diloQ-2',3'-secolnoslne (23). (Found: C, 43.2; 
ii, 4.3; If 7 5 c C 4287 . H 415 . 

;I.rn:r: 
N 7m 248 m (c 

10,100); d 6.04 
(lH,t,H-l'), 3.97 (2H,m,H-2'), 3.6 (3H 

(iH,siH-6),'8.06 ilH:s.H-2),'7~ir'(:B~rn,Ph 51). 
.m,H-3',H-4'). 3.41 (2H,m,H-5'). 0.86 (9H,s,t- utyl); mass i 

spec. m/z 729 (M+H)'. 

5'-0-t-6utyldlphenylsllyl-3'-deoxy-3'-~~o-2'-O-mesyl-2',3'-sffoadenoslne (24). (Found: C, 46.6; 
R, 4.6. N ’ 9 ’ 8 - C W 
13,800j; n.m.r. d ;73 3 

)r C *SSi 1 t. 1 H 493 N II)~ 260 nm (c 

(2H,d,H-2'), 3.25-3.7 
"~b~s.H-8;f";;.;8'cll;.:FI;(-62f. ;.4j (i2":s,r(H2 Ph;S:jv*6?t1H t H-l')* 

m/z 696 (MM)'. 
(5H,m,H-3',H-4',H-5'). 3.23 (3H.s,CH3SO2-2').'0.W(9i(.s.t-but~l~; mas; 

4 85 
siec. 

5'-O-t-Butyldip~nylsllyl-3'-d~xy-3'-l~o-2'-O-~syl-2',3'-seconucl~sldes (22.24). A stlrred 
sdlution of th Y-O-t-buty7dl h 1 11 1-2' 3'-al-0 1-Z' 3'-seconucleoslde (5.5 mmol) In dry 
[mF (100 ml) w:s warmed to 75°pa~~ys~di~ ioilde (1.8;eiy 11.i rmol) added. After 2 d, the 
mixture was allowed to cool, the solvent removed and the residue dissolved in chloroform (150 ml) 
and washed with water (2 x 100 ml). The drled organic layer was taken to dryness and the 
residue applled to a silica colunn and eluted with chloroform-ethanol (9:l). The title products 
were obtalned fn good yleld and In the case of the adenosine derivative 5'-0-t-but_nyT- 
sllyl-2',3'-dld~xy-2',3'-diioQ-2'.3'-secoadenosine (0.8 g. 19% yield) was*aTso obtained. 

5'-O-t-ButyldIphenylsilyl-3'-deoxy-3'-iodo-2'-0-mesyl-2',3'-secoadenoslne (24). (3.02 g. 782 
yield). This uas identfca‘l to the compound prevfously characterized. 

5'-O-t-Butyl~i~henylsilyl-3'-to~-21-0_mo~noslne (22). (2.83 g, 74% yield) (found: 
t, 46.7; H 
(c, lO.lOOj; 

4 C 46 55 H 4.78; N, 8.04%); U.V. X 248 rm 
), 8r?;;::s.il-a,' 8i&(lH s H-2) 7.43 (IOH s !&;Sl, 

6.19 (lH,s,H-l’), 4.80 (2H,d,H-2'). 3.25-3.75 (!!I# 
(W,s,t-butyl); mass spec. m/r 697 (M+H)+. 

,m,H-3',H-4',H-5'): 3.2; (3H,s,CW3jO;-2'), 6.80 

3'-Azldo-5'-0-t-butyldlphenyls(lyl-3'-d 
Corn~l6) IO.8 mnol. 0-n o1 In dry 

'-O-mesyl-2' 3'-secoadenoslne (25). To a solution of 
30 ml] at !X%Vx was added nthlum azlde (1,5 mnol, 

0.074 g) and the reactfon mixture stlrred for 2 d. The mfxture was allowed to cool, the solvent 
removed, the resfdue dissolved in chloroform (50 ml), washed with water (2 x 50 ml) and evaporatlon 
of the dried organic layer left a solid which could be purlfled by flash silica chromatography 
using chloroform-ehtanol (9:1) as eluant. The title product was Isolated as a uhlte foam (0*33 g, 
66% yield) (Found: C, 53.1; H, 5.7; H, 18.5. m'j4Am requires C, 53.09; H, 5.61; H, 18.35%); 

260 nm (c 12 80X))+ n.m.r. 6 8.35 (lH,s,H-8). 8.15 (lH,s,H-2), 7.38 (12H,m,NH2Ph Si-), 
:I;; ;!!'t H-l’) 4'83 i2H d*H-2’). 3.5-4.1 (3H,m,H-3' H-4'), 3.4 (2H,m,H-5'). 3.23 (3H,s, H - 
SO2-2'):0:82 (9li,s:t-butyi); 

z 
mass spec. m/z 611 (H+H)'. Other nucleophiles used under simi ? ar 

condltlons whfch gave products with the s?tne regioselectlvlty were potassirrn acetdte and POtaSSim 
phthalimlde. 
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3'-Arid+5'-O-t-butyldIphenyls(tyl-Z&,3' 
fl I2 g, I.8 knot) was dissolved in dry 

2'-todo-2',3'-secoadcnos~nt (26). Colnpound (25) 
. 1) and the solution heated to lOO*. To the 

soluticm uas added sodtuu todldt (0.58 g, 3.6 nmol) and the mixture stlrred for 24 h. A further 
portion of sodtul Iodide (0.72 g, 4.5 ml) was then added and after 5 d at ICW, a further 
portlon (0.68 g, 4.3 ~1) was added. After a further 24 h, aTI starting material had dlsapptartd 
(t.1.c.). the nfxturc was allowed to cool and the solvent removti to glvt a brown syrup. Thts was 
dissolved In chloroform (50 ml). washed wtth water (2 x 50 ml) and when dried, the organic 
solution was tvrporrtrd to dry-ntss to glvt a brow syrup whtch could be purtfled on a stlfca 
colunn using chloroform-ethanol (20:1) as tluant. The roduct was obtalned as a clear syrup 
whtch could be crystalllsed firm ethanol (0.82 g, 70% y e {T‘Found: C, 48.9; H, 4.9; N, 17.1. 
C2 H N 02ISt requires C, 

! 35 p 6. 
48.59; H, 4.86; N, 17.44%); U.V. ~max 259.5 rxn (c, 15,600); n.m.r. 

lH,s,H-8). 8.15 (lH,s,H-21, 7.39 (12H,mBNH2,Ph2St), 6.07 (lH,t,H-l'), 3.15-4.15 (7W,m, 
H-2',H-3',H-4',H-5'). 0.84 (9H,s,t-butyl); mass spec. m/r 643 (M+H)+. 

2'-0-Acetyl-3'-azldo-5'-O-t-but ldl henylsil l-3'-deoxy-2',3'-secoadenoslne (27). Cunpound (25) 
72.07 g, 3.4 mnol) was dlsso>vtz InPdry d ml) and the solutlm heated to 950. To this 
solution was added potssslua acetate (0.4 g, 4.1 ~1) and the mtxturt sttrred for 2 d. The 
mixture was alloued to cool and the solvent removed to gfve a brown resldut which was dissolved In 
chloroform (50 ml), washed with water (2 x 50 ml) and den dried, the organic layer was evaporated 
to dryness to give a brown solid which could be purlfled by flash chrtnatography ust 

"s 
chloroforn- 

ethanol (2O:l) as eluant. was obtatned as a white solid (1.87 g, %6x ylt d) (Found: 
C, 58.8; H, 6.3; N. i requtrts C, 58.51; H, 5.96; N, 19.5X); U.V. 1 
(c, 13,500); n.m.r. 8.13 (lH,s,H-2), 7.41 (12H,m,NH2 Ph Si) 6.14 yffi :?-?). 
4.61 (2H,m,H-2'1, 3.15-4.0 (yl,m,H-3',H-4',H-5'). 1.95 (3H,s,CH3CO-2'),'0.$0 (iH,s,t-butilj; 
mass spec. m/z 575 (M+H)+. 

3'-Az~do-5'-O-t-butyldlphenylsllysl-3'-dcoxy-2',3'-secoadenoslnt (28). To d solutton of ccmnpound 
27) (0 4 . g, 0.7 n~11) fn methanol (30 ml) was added pofassfm carbonate (0.11 g. 0.8 ml) and 

the reaction mixture was stirred overnight at rOOm temperature. Water (1 ml) was added, the 
solvent removed after 15 mln, and the resultjng whlte soltd dissolved tn chloroform (30 ml), 
washed with water (2 x 15 ml), the aqueous layer back-extract4 with chloroform (30 ml), the 
organic layers corPblned, dried and evaporated to dryness. The resultlng whltt solid was purlfled 
on a sflica calm using chloroform-ethanol (9:l) as eluant to give the tltle cam und which 
could be crystallized from ethanol (0.35 g, 94% yteld) (Found: c, 58.6;-.*.0. 
C 6H32N8Cl Si requires C, 58.62; H, 6.06; 11, 21.04%); U.V. Xmax 260 m (c 13.800)* n.m.r, 6 8,2S 
(fH,s.H-Bj. 8.14 (lH,s,H-21, 7.4 (lOH,m,Ph2Si), 7.29 (2H,s,hH 
~~~2~~,,:;"5-4.1" (SW i 

), 5.89 (li.t,H-1'): 5.22 (1H t 
,m.H-2',H-3',H-5'). 3.33 (2H,m,H-5'). 0. 3 (W,s,t-butyl); mass spec. h/l 

+ 

_3'-Arido-3'-deoxy-2',3'-secoadenoslne (29). To a solution of conrpound (28) (0.?7 g. 0.5 -1) In 
tetrahydrofuran 130 ml) at roan tanperature, was added tetrdbutylamnonium fluorjde (0.17 g, fi.65 
mnol) and the reaction allowed to proceed for 2 h. The solvent was removed dnd the resulttng 
brown residue purffled on a silica colunn ustng chloroform-ethanol (3:l) as eluant. The tttle 
compound was obtained as a khlte solid (0.11 g, 87% yfeld) (Found: C, 41.1; H, 4.8; N, 3m 
'c 
(ifs.H-8f. 8.23 (lH,s,H-2), 7.36 (2H,s,HH2), 5.92 (lH,t.!-1'). 5.24 

14N50 requires C, 40.81; H, 4,80; H, 38.03%); U.V. A ax 259.7 RTI (c 

OH-S'), 3.95 (2H,d,H-2'), 3.53 (3H,mn,H-3',H-4'), 3.18 (2H,d,H-5'); mass 
295 (H+H)+. 

3'-bino-3'-deoxy-2',3'-secoadenosIne (30). A solution of corrpound (29) (0.6 g, 2*0 mnol) was 
prepared In ethanol-watew1) using an ultrasound water bath. To the solution was 
added pdlladim (101 on charcoal, 0.2 ) and the mixture was shaken for 3 days In an atmosphere 
of hydrogen. The SOlutlOn wds then ff s tered throu 
glass whtch was dissolved in water, s 

h cellte and evaporated to yield a colourless 

dryness. 
washed with ch orofon and the aqueous layer evaporated to 

The resulting glass was co-evaporated with acetone and the title product was tsolated by 
preclpltating it from u solution of ethanol with ether (0.51 g, 9X yield) (Found: C, 41.8; W, 6.5. 

1 N603.H20 requires C. 41.95; II, 6.34X) U.V. X m x 259.7 (r, 16,400); n.m.r. 8 8.35 (1H s H-8). 
?lH.s.H-21, 7.31 (2H,s,NH2), 5.91 (lH,t,H-1). Q.98 (2H,m,H-2'). 3,44 (lH,m,H-4'), 3.26 [Zw, 

m,H-5'1, 2.84 (2H,m,H-3'), 3.0-4.0 (2H,bd,H20); MSS spec. m/r 269 (M+H)+. 

I'-O-t-Butyldiphenylsilyl-3'-deoxy-2'-O- 
nvnol) was dissolved In ethanol-water (5 

1-2',3'-secoinosine (31). Canpound (22) (3.0 g, 4.3 

(0.52 g. 6.3 ~mol) and palladtun (1M o 
using an ultrasonic bath. Sodtun acetate 

an atmosphere of hydrogen for 16 h. 
0.5 g) were added and the mixture shaken under 

The mixture was then fllttred through celite. the solvent 
removed, the resulting yellow solid wds dissolved In methanol (30 ml), neutralfsed with concen- 
trated mmnld solution dnd the Solvent evaporated to ltavt i yellow residue uhlch could be 
purified on a silica column using chloroform-ethanol (q:l) to give the title c 
7% yleld) (Found: C 56.5; H, 5.8; R, 9.5. C 7H34N&SSi re U!reS c, m’ 

ound (1.93 g 

248 rxn (c, 10,000); n.m.r. f 
-&@- N 9 Sk); 

U.V. a 6 12.42 ( H s HH) 8.31 7lH.s H-8) 8 Oi (iH ; H:2)* 7'43 
(lOH,myfi Sl-), 6.08 (lH,t,H-1') 4.75 (2H d H-2')' 3.; (lw m H-4'; 3 59 i2H d HIS:), 3124' 
(3H,r,CH3$02-2'). 1.19 (3H,d,H-3'), 0.87 (GH:r.t-bityl); ma;s*spec.'m/; 571 (hi)'. 

2'-0-Acetyl-5'-O-t-~tyldIphenylsllyl-3'-d~xy-2',3'-secolnosint (32). This compound was prtpdrtd 
7n dn exactly dndlOgOuS way to thdt previously described f the 
title corn und was obtained in 84X yfeld. (Found: 

adenosine dtrivatIve(27). The 

srE++ 
C, 62.:: H, 6.6; N, 10.5. C2 H3 N 05Si 

.8g; H, 6.41; N, 10.48%); U.V. Ama 248 rm (c, 10,100); n.m.r. 6 8. %tfl 1 ,s,H-8). 
8.09 (lH,s:H-2). 7.45 (lW,m,Ph?Sl), 6.01 (lH.t,R-1'). 4.6 (ZH,m,H-2'), 3.65 (lH,m,H-4'). 3.32 
(2H,m,H-5'1, 1.98 (3H,s,CH3CO-2 1, 1.16 (3H,d,H-3'). 0.84 (9H,s,t-butyl); mass sptc. 15111 5.3s (n+~)+. 



(33). Thfs capound was made as descr fbed 
was obtained In 84X yield. (Found: c, 63.3; 

H, 6.6; N, 11,l. 6.55; Id, 11.38%); U.V. x 249 mn (c, 10 000); 
(lH,s,H-Z), 7.45 (1Cw m ~‘$I) 

H-l’), 4.0-5.5 (lH,bd,OH-2’). 3.69 (2H,d,H-2’), 3.61 (lH,m,H-4’), 3.37 (2H:d:H- s 
5 74 (1R i 

H-3'), 0.86 (9H,s,t-butyl); mass spec. n/z 493 (H+H)+. 
‘);l.i7 (3H,;I; 

3'-Oeoxy-2',3'-sccolnoslnc (34). 
prevfously desctIbcd for the 

This canpound was prepared In an exactly analogous way to that 

yield. (Found: 
adenoslnc derivative (29). The title c 

c, 47.3; H, 5.3; N, 22.2. c (p14n404 r~uFr , 
1 

c cm$;;” ;as50Maf;ed2;nd:;. 

U.V. X, x 248 tm (c, 10,800); n.m.r. 6 8.25 ( H,s,H-8). 8.09 (lH,s.H-2),'5.;3 ilH:t,kl’j, S.i2 
(lH.bd.&(-2'), 4.53 (lH.p,OH-5'). 3.82 (2H,d,H-2'), 3.33 (3H,m,H-4',H-5'). 1.12 (3H,O,H-3'); 
mass spec. n/z 255 (M+H) . 

3'-M-(N'-Renzyloxycar 
F-wlfno-?-deo -Z’ 

35). To a solution of 

E-hydroxysuccfnyifde' 
(7 ml) was added 

and the rcsultfng sol 
lanfne (160 mg 0 53 mnol) 

was added to tk stir 
ltnide (110 mg,‘O.53 ml) 

allowed to stand ovcrnfght with stfrrlng at rocxn temperature, 
or 30 min before being 

When no free anfne renafned, the 
preclpltdte was filtered off, washed with ethanol and the combined organfc solutfons evaporated 
to dryness. The residue obtafned was appllcd as a slurry In chloroform-ethanol (3:l) to a sflfca 
colunn and eluted with the sdmc solvent to give the roduct (131 mg, 5M yield) (Found: C, 58.7; 
H, 5.5; R, 17.95. C27H lN70 requires C, 59.00; H, 

(lH,s,H-8 , j P 
* 

n.m.r. 6 8.29 8, 7 
17.84%); U.V. $, x 260 rm (c, 14,100); 

(lH,s,H-2). 7.30 (12H,r;l,HiI l ixPh), 5.82 (lH,t.fl-1'). 5.19 (lH,m, 
OH-2'). 4.95 (B,s,-COO-CH2-Ph), 4.55 (lH,m,OH-5' 4.27 t 
m,H-4'). 3.14 (IH,m,H-3',H-5'). 2.10 (2H,s,CH2-Ph 

lH,m,a-CH), 3.86 (2H,m,H-2'), 3.42 (lH, 
mass spec. i$z 550 (M+H)*. 

3'-Oeox -3'-R-L-phenylalanyl-2',3'-secoudenosfne (36). 
UXX& 1: $ac!al acetic acl6TJb ml), 

To a solutfon of compound (35) (227 mg, 
was added palladfum (10% on charcoal, 120 NJ) and the 

mixture uas shaken in an atmosphere of hydrogen for 3.5 h at room temperature, The mixture was 
then flltered through cellte and the resultfng solutfon evaporated to dryness to ive a syrup 
which was dissolved in methanol and passed slowly down a calm of IRA 400 resfn 9 OH- form, 10 ml) 
packed in methanol. The resultfng solution was evaporated to dryness to yfeld the product (150 g. 
87s ylcld) as a hygroscopfc uhlte foam. Thfs could be further purtfled by preclp1tation from 
ethanol with ether. (Found: C, 53.0; H, 5.96; M, 22.6. Cl+i 5M70 .0.75~20 requfres C, 53.20; 
H, 6.23; H, 22.85%); u*v. lrnax 259.7 nm (c, 12,900); n.m,r. 4 i 4 .25 lH,s,H-8), 8.15 (lH,s,H-2). 
8.00 (lH,m,NH-3'), 7.24 (7H,m,NH2-6+Ph), 5.83 (lH,t,H-l’), 5.21 (lH,m,OH-2'). 4-57 (lH,m,OH-5'). 
3.87 (2H,d,H-2'). 2.60-3.70 (m,H-3',H-4',H-S',o-CH,CH2-Ph,H20), 1.64 (2H,m,NH2 of mnino ac Id); 
mass spec. n/r 416 (WH)t. 
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