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Absttrct: A chcrrlcal synthesis of 6-15W and I-15w MPs fra 

5'-O-rcctyl-2',3'-0-~sogropyll~nclnosl~ Is rtpotted. 

Two approaches have been employed for the synthesis of T5N labeled nucltorldts. In the 

first approach, the appropriately 15N labeled hetcrocyclcs havt been synthesized and condenrtd 

with appropriate sugars to furnish the desfrtd 15N labeled nuclcosldcs. Pyrfmidonuclco- 

side+3 labeled with 15~ have been prtparud using this approach. Mo purinlc nucleoside 

has been synthesized using this mthod. However, ltonard tt al.4-5 have reported the synthesis 

of variously substftutcd adenlncs but hava not transforrcd them to the correspondfng nuclcosfdcs. 

Recently, a second approach have been developed by Jones et al.6 who have transforwd the Intact 

nuclcosldc, eg-deoxyadenosfnc and deoxylnosfm to 6-1511 and l-15Y dmtyadcnosfnes. These 

15M 1 rbcled nucleosfdcs h8ve been used to dcvtlop potential 15N t# probes7-10. In 

this paper we report for the flrst tl#, the synthcsls of 6-15R and l-151 labeled l bcnoslm 

monophosphates which we require to study their inbractfons wtth adcnylatc klnasell, using the 

stcond methodology developed by Jones et al. 

For the synthesis of 6- 15N and l-1511 labeled MfPs, 5'-o-rcetyl-2',3'-o-lsopropylt- 

denclnoslnc r has considered us 1 startfng mnterlrl of judfclous choice, slncc at the end of the 

synthesis, yc require 2',3' protected adecnosfnc to phosphoryltitc 5' hydroxyl group relcctlvlty. 

Rcactlon of 1 with trilsopropylbtnzenesulfonyl chloride (TPSCl) In presence of trlcthyl- 

amine and catalytic rrwwnt of CM&2-14 furnfshed a mlxtun of O~sulfonated and N-sulfona- 

ted 28 and 2 rcsptctfvely in the ratlo of 3:7 which uen separated on a colrm of slllca gel uslng a - 
alxturc of dlethyl ether md hexant (7:3) IS tlucnt. Wleophilic displacement of rulfortyl group in 

2 with 15N labeled benzyluinc15 In CH2Cl2 yielded 1 (71%). Dtbenylrtion of 3 was 

perford using I mixture of haI04 (4 cq.1 and RuO2 x IQ0 t.02 eq.) as an oxidant In a l lxtulr 

of ctQC12: CH3CW: IQ0 (2:2:3)16 to give a mixture of 48 (64%) and 4b (25%). tImever, - - 
earltct uotiers6 reported unlqwly the rick fomatlon during a slrllar oxldatlon of U-bemylated 

derfvatfrts. Formation of s In these comdftlo~ could br explained by concltving the atal assisted 

hydrolysis of the btnzrmida 4b fomtd durfng the oxldrtlon. - It 1s notcuorthy that Uw rcyl group 
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Vtwnt rt 5' posltlon in 3 is not hydrolystd In tJwst condltlons. Hlxturt of 4s and Ib, on trtrtatnt 

with rquevus IN3 rcsultcd in the nqulrtd interrsdlrtt 5 (80&l for thr synthcsls of 6-l% 

lrbtltd AMP. 

2 uas transformed to l-l511 lrbtltd WP 10 as shorn In xhm 1. Quatttnlrrtion of 1-n 

In 2 wtth knzyl braid-e folloed by DImroth nrrrmgcrcnt4 using 1 nlxtun of MM and 

(CH3)2t(H (I:11 furnlshtd 5 (82.5%). kltctivt prOteCtion of the 5'-hydroxyl group in 5 with 

acttic mhydrldt in CH$ZII using IMP IS I crtalyst17 grvt 7 in quantltalvt yield. 7 ws then 

Cofw?~ttd to 8, following tJw s#lt stqumcts of tk nrcttons dtscribtd for the conversion of 3 to 5. 
- - 

a_ x- N X”‘s N 
19 X- '%:X1-N 
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2 ml i r~rc converted to 6-1% 

and l-1% MPs 2 and 10 respectively by 

the sqrnntlal tnrtrnt with cyanoet)lyl 

blspyrlclln~u phospJutc md DCC In pyrldlm 

for 12 hrs, HbiU bydrorldc rt 6cvc for 2 

hrs and acctlc acid (801) at 1oO'C for 2 

hrs18* 

In the lsY-))(R spectra of 9, 

the 6-1511 signal appears at-77.5 pplr In 

amnlum carbonate buffer (pH - 7.91, howvet 

the ulna protons In lM_ylp appears at 6.83 

ppm and spllt lnto a doublet with a coupling 

constant of 92 Hz due to the spin value of 

1/2 of the Isotope 1%. In the case of 

each of the l-1% labeled nucleosldes 6-8 -- 
ati MP 10, the proton pnsent at posItIon 2 - 
of adenlne In 1M-WR splltr Into a doublet 

with a coupling comtant of 14-16 tiz, a 

characteristic of l-1511 labeled rdcnlntlg. The bbmR spectrum of the adcnlnc wlety of 

1s shown In fig. 1. The l-l% labeled spectra of the admsine derlv8tlver are also useful 

untilguous assignment of chamlcal shfft of each a&nine pmtm. 

10 
In 

In conclusion, In thls artlclt, we have presented 8 stralgMfonrrd synthesis of 6-1511 

and l-1511 N4Ps. Using this approach ultlgrms quantity of these copounds could be o&talned. 

Presently, the appllcablllty of there lloleculsr as 1% YtR probes for studylng thelr Interaction 

ulth btaolecules is under progress and will be published tlstuhtn. 

EKPER1nENTA.l SECTION 

Mass spectra under ctw~lc8l IonlsatIorr (CIl condltlons with M3, 90 tv m-t wasured on 

sass spectrawter &mag RlO-1W.. Fast atm bc&urbtnt (FM) mass spectra me recorded on V+6. 

70-2S0 fnstntmnt. 

IH mR spectra are obtrltwd on Vatlan 90 and Bwcker SP 200, tilch ucn rasured In an 

appropriate solvent with THS or the chwfcal shift of the deuterated solvent as standard. Chclllcal 

shlfts are expressed In pi dwnflrld fra TM. 

Progress of the reactlonr were mttered on Mrck sIlIc8 gel plates (60 F251). 

Chrcmatographlc separations were cartled out on 230-400 msh Merck rlllc8 gal (Kltstlgel-601 and 

Sephadtx G-10. Yhtn the products were not soluble In an rluatlng solvtnt, solid pack of the products 

was prepared prior to depositt on the calm. The purify of tach product was checked by spectroscopic 

methods. High Performance Llquld Chromatography (HPlCl was performad on Ptr(tln Elrr writs 36, 

liquid chromatography, using a gradtent of tritthylmnlm acetati (TEAA) and CH$X (H-5011 In 20 

alnutes+ A U.V. detector specttacttr, operating at 254 m was used to de%t AnPs. 

5'-0-Acetyl-2',3'-O-Isopropylldeneinosint 1 was synthcslttd fra Inorlne ustng litteratun 

procedure20. 15H labeled bentamide was a generous gift frcm Dr. 0. Coutwn. 

To 8 solutfon of 1 (7.05 g, .02 Ml In dlrthoxytthant (150 ml) were 8dM triethylamlne (4 

ml), tri1sopropy1bmzenasulfony1 chloride (9.06 g, .03 M) and dlrthylamf~opyrldfnc (.I!!0 g, 1.23 

ml) successively rt rcxa ~rrtun ulth stlrrlng. Rsutlon dxture was stirred for another period 

of 3U mlrutms. The solmt was ~lloved In vacua and the residue pltiltlonad betman C+Cl2 (3 x 



6370 S. R. S~rrnn UM! V, K. KAWL 

1% ml) and urter (3 x 100 ml 1. TRe organic lqycr was scprtrted rnd drltd over mhydnws Ma2SO4 

and concentrrted to dfyners. The nrultfng residue was pwlfied on a calm of slllcr fl us+ng 1 

gradient of hexrnt: dltt)Wl ttJw (20-501) as elutnt to gIva 2r 13.30 g, 26.7%) and 2b (7.80 g, 63%). 

2r 1H m (CoC13, 90 - #ix): 1.23 (B, 18H, 1.40 (I, W, 1.63 (5, 3H, 6X-CH3), -CM3). -;3). 

2.0 (s, 3H, -COCH31. 2.90 (m, lH, -CM), 3.96-4.7 (II, 5H, H-4', 5'-CM2 1 Cl), 5.0 (dd, lH, 

J30,4* l 3 Hr, J21.3 1 l 7 Hz, H-3'). 5.28 (dd, lH, 33#4' = 2 Hz, 

J2’ ,3’ = 7 ML, H-2'). 6.15 (d, lH, 3 = 2 Hz, H-l’), 7.23 (s, 2H, At-H), 7.90 (s, lH, H-W), 

8.96 (s, lH, H-2A); nS (CI, H4 = 616) m/e: 617 (M + l)*. 

2b 1H MR (COC13, #I CHz): 1.26 (m, ZlH, 7X-CH31, 1.57 (s, 3H, CH31, 1.90 (s, 3H, CoCW31, - 
2.83 (II, lH, At-3H), 4.0-4.67 (m, SH, ~XAF-CH, S-CM2 1 H-4'). 4.95 (dd, II+, 33’,4’ = 3 

Hz, J31.2' = 7 Hz, H-3'). 5.36 (dd, lH, Jll+3' = 1.5 Hz, J2e.3' n 7.5 

Hz, H-2'), 6.13 (d, lH, J = 1.5 Hz, H-l'), 7.26 (I, 2H, Air-b& 8.16 is, lH, H-8A1, 8.60 (s, lH, 

H-2A); MS (Cl, W = 616) a/e1 617 tpI + I)+. 

5'-0-Acttyl-2',3'-0-tsop~opylldt~~6-l5H knzyladenoslne (1) 

A solution of 15W lrbeled bentylarlne (2% mg, 2.74 ml) In dfoxtrm I.5 ml) uas added 
to a solution of 21 (850 mg, I+38 ml 1 In dry dloxrne (2 ml) dropulst with stlrrfng rt mea tqe- 

rrturc l Reaction mfxturt uas stfrred rt thls temperstuft for three hours. Solvent was removed In - 
wcuo and tht resulting solid was dlssolvtd In CH2C12 (50 ml) and vrshed with water. Orgmfc 

lartr was dried over anhydrous lsr2SO4 and tvaporrtad undtr mductd pressure to glvt Iapure 1 

rhlch w&s purified on a colum of sillc~ ~1 using dltthyl ether as elurnt to yitld 1 (430 mg, 71%). 

lH tMRWCl3, 90 Wz,: 1.42 (5, 3H, CH3). 1.63 (s, 3H, CH31, 2.0 1s. 3i, -CoCM3), 

4.33 (a, 2H, 5'-CH2), 4.48 Im, lH, H-l'), 4.93 (d, 2H,PhU(2), 5.1 (dd, lH, J3',4' = 3 

Hz, J3@,2' l 7 Hz, H-3'). 5.5 (dd, lH, Jl',2@ = 1.5 Hz, J2q.3' = 7 Hz, 

H-2'), 6.10 (d, lH, J n 1.5 Hz, H-i'), 7.36 (1, SH, AF-H), 7.73 (s, iH, MA), 8.43 (s, lH, W-2A1); MS 

(CI, K+ - 440) m/e: 441 (M + l)+. 

5~~O-~etyl-2~,3~-O-fsopropyllde~-6-~5H-a~~sine (4a) - 

Sodim wtaptrlodrte (1.640 g, 7.66 ml) rnd crtalytlc mount of RuO2 x H20 (10 mg) 

were rddtd to a blphrslc solution of 3 t.0429, 1.91 ~1) In CH2C12:CH3CM: H20 (42 ml, 

1O:lO:l) rt room teqerature. Stirring uas contfnued rt this ttmptrrture for 18 hrs. Rtmctlon mlxtun 

w&s diluted with CM&l2 (150 ml). Oqanic laytr was uashed with MS (50 al), folloued by 

NrHCO3 solution (5%. 50 ml) and brine (50 ml I, sepwrttd and dried over rnbdrous Wr2SO4. Usual 

work-up of the orgmlc layer furnished the mfxturt of 4s 6 4b which were stpwatcd on a colon of 

sfllcr gal using CH2Cl2: *OH as elurnt to yltld Ir (430~. G.#) and 2 (214 mg, 24.7f). 

44 1H MR (COC13, 90 Mit): 1.38 (s, 3H, CH31, 1.61 (s, 3H, CH3I, 1.96 (I, 3H, -COCH3), 4.26 

;, ZH, 5'-CH2), 4.43 (a, 1H, H-4'). 5.03 (dd, lH, 33’,4’ = 3 Hz, J31,21 = 7 

Hz, H-3’), 5.47 (dd, lH, 32’,1@ = 1.5 Hz, J31,2@ l 7 Hz, H-2'), 6.03 (d, lH, 1.5 

Hz, H-l'), 7.86 (s, lH, H-8A), 8.30 (s, lH, H-2A); US (Cl, H+ = 350) m/e: 351 (M + l)+. 

4b *H WR (COCl3, 90 mr,: 1.40 (s, 3H, CH31, 1.62 (s, 3H, CH3), 1.97 (I, 3H. COCH31, 4.27 - 
(a, 2M, 5'-CHp), 4.47 (a, lH, +I-4’). 5.03 (dd, lH, J31.4’ l 3 Hz, J31.2’ l 7 

Hz, H-3’). 5.47 (dd, lH, J2*,1’ = 1.5 Hz, J21,3@ = 7 Hx, H-2’). 6.13 (d, lH, 3 = 

1.5 Hz, H-l’), 7.45 (II, 3H, At-H), 8.03 (dd, 2H, Jo = 9 Hz. Jm = 2 Hz, k-H), 8.13 (s, lH, MA), 

8.73 (I, lH, H-2A); HS (CI, M* - 454) n/e: 455 (I4 l I)+. 

2',3'-0-Isopropylldene-6-15Di-&denos!nt @I 

Tht mixturn of 44 + 4b obtrtned after the oxldrtlon of 3 without purjflcrtlon uas trtrted -- 
wfth rq. MI3 (25t, 50 ml) rt tom ~rrkn for .I2 hts. The reactlon l +xtuti was txttrcted with 

CH2Cl2 (3 x 50 ml). Usurl work-up of the orgrnlc lyer grvt a soltd rhfck uas purified by colum 
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chrcmatqtrphy to furnish 2 (BOI) IS uhl& c~stalllm solid. 

IM W KDc13, 200 Mx): 1.40 (s, 3H, CH31, 1.67 (s, W, CHjl, 3.81 (dd, lH, 

JVlc = 1.9 Hz, Jm = 12.7 Hz, S'-CCHI. 3.99 (dd, LH, Jvje = 1.6 Hz, & = 

12.7 Hz, V-W), 4.56 (m, 1H, Ha'), 5.13 (dd, 1H, 33',4' = 1.2 Hz, J3',2' = 6 

Hz, H-3'). 5.26 (dd, lH, J21,I' = 4.7 Hz, J21.31 = 6 Hz, H-2'), 5.90 (d, lH, J = 

4.7 Hz, H-l'), 7.89 (s, 1 H, MM), 8.30 (I, 1 H, H-M); MS (CI, W’ = 308) m/e: 309 (M + l)+. 

2',3'-O-Isoptopylfdene-6-M-benzyl-l-I5Y-rdenoslne (21 

Bcnzyl brmldc (.267 g, 1.5 roll uas added to a solutfon of I t.145 g, .46 ral) fn dry 

LW (2 ml) rnd stirred at 4O'C for 24 hrs. IM was nerved In vacua. The nsultlng residue WNS 

dlssolvtd In CH2CI2 (1 ml) rnd prtcfpfkted with petrolem ether (15 ml). The so obtained 

semfsolld ws dlssolveU In a mixture of Ctlfl: (CH3)2W (l:l, 10 al) md stirred at tom 

temperature for 3 hrs. Solvent uas evrporrtA to dyncss. The mrul tlng viscous solfd MS 

co-evsporrted with methanol (3 x 10 l l) and purified cm b column of slllcr gel using a gtrdlent of 

CH2Cl2: ntW (O-l%) to furnish f! t.150 g, 82,533. 

IH mR KOC13: 90 Mk): 1.40 (I, 3H, CH31, 1.67 (8, UI, 0131, 3.8 (dd, Jylc l 

1 Hz, &I- = 13 Hr. 5'-CH), 4.06 (dd, 1H. Jylc = 1 Hz, Jm . 13 Hz, 5’#i). 4.57 

(m, lH, H-4’). 4.92 (d, ZH, Ph-CH21, 5.22 (m, 2H, H-3’ 1 H-2’). 5.83 (d, lH, J - 4 Hz), 7.42 (a, S 

H, Ar-H), 7.7 (s, lH, H-8A), 8.36 (d, lH, ~H-I~M - 16 Hz, H-PA); MS ICI, I@ n 398) 

a/c: 399 (n + 11+. 

5'-0-ketyl-2 ',3'-O-f sopropylldmt-6-N-knzyl-l-I5M-adenoslm (1) 

to a solution of 5 l.206 g, .519 roll In rcetmltrilc (5 ml), Et3W (0.1 ml), AC20 

(0.075 ml) rnd IMP l.062 g, .5 ml1 were added succtsslvely rt O*C. Reaction afxturt was stlrrtd at 

thfs temperrturc for 10 minutes. CH30( (S l l) was r&d to the rerctlon mixture rnd evaporated to 

dryntss. The rtsultlng syrup was dissolved In CH2C12 (50 ml) and washed with H20. TM usual 

work-up of oqmlc layer and the chrowtogrrphfc purlflcrtfon of the tesultlng product on sfllca gel 

using CH2C12 followed by dlethyl eVler furnished pwe 1 t.222 g, 97%) as a uhfte cystrlllne 

solid, 

IH MR (CDC13, 9G Wiz) Is slmilrr to 1 txcept that H-2A rpptars as doublet 

t2JH-ls” = 16 HZ) at 8.40; MS (CI, M+ - 440) m/e: 441 (M + l)+. 

2',3'-0-Isopropylfdmc-l-I5M-adenosfne (8) 

Debenzylatlon of 7 uas pcrfomed IS for 

IH mR (CDc13, 200 Mz) of 8 Is slallrr 

&,_I5, l 16 Hz) InsteA of singlet at 8.M ppm; 

11+. 

2 to yield 2 (80%). 

to 2 txctpt that H-2A gives a doublet 

MS (CI, * = 3081, m/e: 309 (M + 

Generrl synthesis of 6-1511 and l-I%-adetwslme-5' mophosphrtes (2 and lo) 

S rnd i mre converted to corresponding 6- 

by tht prokre described by Tentd8. 

1% and l-*SW MPs 9 rnd 10 nspectlvtly - 

ns (FM): 449 M + H)+. 
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