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Abstract: The synthesis of two types of nmodified mucleceides derivati-
- ves of 2'-decxycytidine and 2'-deoxyadenceine, useful for the specific
attachment of non-radicactive labelling reagents such as fluorescent or

biotinyl group is reported. The dATP analogue is converted into the
bioctinylated derivative vwhich is a substrate for INA polymerase.

The nost camon technique to label oligodeoxyribonuclectides is the enzymatic incorporation of
the radicisotope 32p at the 5'-end. Although this method affords high sensitivity of detection,
the use of the radiolabslled probes is precluded in many clinical and diagnostic applications. In
the last few years, several labelling procedures for the detection of specific nucleic acid
sequences in situ using non-radiocactive tags as biotin or fluorcphores have been developped. The
hapten is introduced either chemically or enzymatically before hybridization of the probe. The
strang and specific non cowalent interaction of bictin for egg white avidin or bacterially
derivatived streptavidin forme the basis of enzyme-linked detection kits that are camercially
availablel. In the case of oligodeoxymiclectides tagged with fluorcphores, they can be detected
in gel by means of an argon ion laser and a fluorescence detection system2.

The enzymatic incorporation of biotin into INA was accamplished by reaction of INA polymerase
using TTP and UTP analogues which contain a biotin molecule at the C-5 position of the pyrimidine
ringsl:3-5. This technique suffers from same disadvantages, as the preparation of large
amounts of probe that is expensive in texms of enzymes and subsetrates. Thus, chemical methods for
the labelling of INA with biotin of fluorcphcres are more suitable.

A possible approach for the chemical synthesis of fluorescent probes oonsists in the photo-
chenical labelling with a photoactivable analogue of biotin (photobiotin), which forms stable
lirkage with nucleic acids6. In another approach a bioctin derivative attached to amide groups of
basic proteins is linked by formaldehyde or glutaraldehyde to the INA probe’¢8, Ancther
method consists in the chemical incorporation of a fluorescent pyridopyrimidine nuclecside into an
oligomer?. Recently, efficient methods for the attachment of nonradicactive labels to the 5'-ends
of synthetic oligodeoxynucleotides has been reported. The biotinyl or fluorescent group is linked
to the 5'-terminal hydroxyll0, amino2 or phosphatell=16 end of the synthetic
oligamer directly or via a spacer am (2,6,12 C). This approach offers a possible further chain
extension by polymerase fran the 3'-end. The synthesis of biotinylated and fluorescent probes by
chemi.cal incorporation of modified pyrimidine at the C-5 position with a functionalized linker arm
into oligamers has been recently reportedl?-19,

We report in this paper ocur own investigations on the preparation of non-radicactive probes. wWe
propose another approach for the chemical labelling of DMA vwhich oonsists in the synthesis of
modified purine and pyrimidine nuclecsides having a chain at the ring molety. This bease
modification let free the 3'- and 5'-hydroxyles. Therefore, these modified nuclecsides could be
further incorporated either enzymatically or chemically into polynuclectides. This last approach
offers total control over runber and loation of labelling sites.
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We attempted the synthesis of 2'-deoxycytidine bearing a twelve ataoms linker arm at the C-4
position (Scheme I) and an analogue of AATP substitued at C-8 by the same spacer arm (Scheme II).

This spacer chain possesses a primary amino group suitable for covalent attachment of labelling
reagents. For example, the amino group could easily react with the activated ester of biotin or
dansyl chlorid to give a labelled product. We describe the synthesis of a fluorescent pyrimidine
nuclecside and a biotinylated 5°'-triphosphate adenosine as possible labelled derivatives.

Synthesis of the spacer amm of 2'-deoxycytidine

Sung et al have demonstrated the possible conversion of 4-triazolothymidine into S-methyl-
cytidine on reaction with ammnia. However, the 4-triarolo group was found to be stable towards
more sterically hindered amines such as diethylamine, diisopropylamine and triethylamine; no
nuclecphilic displacement of triazole by these amines was observed20,

We have extended the Sung's methodology to prepare S-methylcytidine having an alkylamino linker
chain at position 4. Thus, the reaction of 5'-~O-dimethoxytrityl-3'-O-benzoyl 4-triazolothymidine
(1) with 1,10-diaminodecane and 1-N-dansylamino-l0-aminodecane (2). in dioxane afforded the corres-
ponding 4-alkylamino derivatives 3 (52% yield) and 4 (88% yield) respectively (scheme I).

Subsequent deprotection of dimethoxytrityl group with a 2% solution of benzenesulfonic acid in
CH)Cly at 0°C followed by treatment with 1.56 N NaCH gave the campletely deprotected 4-functio—
nalized S-methylcytidine 7 and 8 (10% and 47% yield in two steps, respectively).
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Synthesis of the spacer amn of 2'-decxyadenceine
Bramination2l of 2'-decxyadencsine with browine water at pi 5 in acetate buffer afforded
8-bramo-2' ~decxyadencsine 9 (Scheme II). .
Nuclecphilic displacement of bramine by 1,10-diaminodecane in refluxing ethanol gave
8-[10~aminodecyl ]-amino-2 ' -decxyadenceine 10 with 55% yield.

Synthesis of the modified 2'-deoxyadenosine 5'-triphosphate

Before phosphorylation of the 5°'-hydroxyl, the free primary amino group of the linker chain was
protected with a benzyloxycarbonyl group22 by reaction with l-bengyloxycarbonyl-3-methylimida-
zoliun chloride in a mixture of water and ethanol to give 11 (72% yield)..

Various methods to prepare adencsine 5'-triphosphate directly from adencsine have been recently
described23:24, However, in our hands, these reported procedures proved to be unsuitable
for transforming 11 into a correspanding triphosphate derivative, Altermatively, we prepared the
phospharonoester 14 from 11. Thus, perbenzoylation of 11 with benzoyl chloride in pyridine followed,
by saponification with 8N NaCH gave 12. Selective protection of 5'-CH with dimethoxytrityl chloride
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benzoylation of 3'~CH with benzoyl chloride and fimal removal of IMP group by treatmemt with 28
benzene sulfonic acid afforded compound 13. The free 5'-hydroxyl group of 13 was phosphoryla-
ted25 by condensation with cyancethylphcephate in presence of DCOC in arhydrous pyridine in 49%
yield. By treatment with concentrated ammnia at 60°C for 24 h, 13 underwent simultanecus decyano-
ethylation and debenzoylation to afford the phosphomoncester 14.

The phosphoncmonoester 14 was converted into 2'-deoxyribonuclectide 5°-phosphamorpholidate in
quantitative yield by refluxing with morpholine in presence of DOC using a mixture of t-butanol and
water as solvent26, The berzyloxycarbonyl protecting group of the latter was removed by hydro-
genolysis with 108 PA-C as catalyst. Treatment with tetrabutylammonium pyrophoephate in dry DMSO
for two days yielded triphosphate derivative 15, which was purified by ion exchange chramtography
on a DEARE cellulose colim in the bicarbonate form using a linear gradient of triethylammonium
bicarbonate (O to 0.35 M) as eluent.

The triphosphate derivative 15 has been characterized by mass and n.m.r. spectroscopy. lH-NMR
and 3lp-NMR spectra of campound 15 are presented on figure 1 and figure 2, respectively.

The primary amino group of 15 was biotinylated by reaction of bioctinyl-N-hydroxy succinimide
ester (BHSE) in a sodium bicarbonate buffer (pH = 9) at 25° to afford 16. Compound 16 was purified
by gel filtration on Sephadex G-10 using water as eluent, followed by reverse phase HPIC on a
Nucleosil HS5 C18 column. ’

Use

The bictinylated derivative replaced adenine triphosphate (ATP) in a standard nick translation
catalysed by E. coli polymerase I: it was incorporated into a plasnid DNA (10.7 Kb) and it was
visualized with avidin enzyme conjugates.
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General methoda. lH-NMR spectra ware msasured at 400 Miz with a Brucker MM 400 spectrometer,
cperating In FT mode under the contral of a ASPECT computer (AM 400/ASPECT 3000); chemical shifts
amg:lvenin;pn[b] relative to tetrasawthylsilane (TMB) as internal standard or 0.05 nM internal

S-odiun 2, 2-dimethyl~2-silapentans sulfonate).

1pMR spactra were measured at 169 Mie; 3lp-chemical shifts in pom [6] relative to
85% H3FO4 as external standard.

Mags spectra wete reccrded on a VG 70-250 double focusing instrument (VG instruments, le
Chesnay, France) equipped with a fast atam bosbardment qun (Ion Tech., UK). The gqun was cperated
with Xencn at 8 kv and 1 mA. Cesium iodide or glycerol wers used for calibration, glycerol or thio-
glycerol as the mmtrix.

Colum chramtography was carried cut on silica gel Marck Kieselgel 7734. TIC were performed on
silica ‘gel (Merck TIC aluminium sheets silica gel 60F254) using as eluent solvent A: BuCH-
ACCH-H20 (4:11:1, v/v/v). Oapoinds were visualized by UV light or by spraying TIC plates with the
appropriate reagents. Thus ocorpounds containing suger moieties were visualized by spraying TIC
plates with anisaldehyde-H804-EtCH (1:1:18, v/v/v) and charring at 110°C for few minutes,
amino opounds with nirhydrine (0.2 g) in ethanol (100 ml). Phosphorus  containing campounds were
revealed by spraying with the reagent of Ditmer and Lester2’. Biotinylated compound gives a
strong pooif_ivn reaction (an orange-red color) when treated with p-~dimethylamino cimldmyde in
2% ethanolic sulfuric acid

Pyridine was dried by nﬂuxi.ng over CaHz for 2 h and distilled; it was redistilled over
p—toluenssulfonyl chloride. Dimethyl sulfoxide was distilled under reduced pressure. All solvents
were stored over molecular sieves 3 A or 4 A.

Biotinyl-N-hydroxysuccinimide ester was prepared fram biotin (Sigre) as described?d,

5 * <O-Dimetho. 1-3' 1= 1~4-N-[1 1 dine (3). To a soluticn of
5 tyl- Y. g, mol)20 in dioxane (18
ml) was added 1,10-diaminodecane (0.37 g, 2.15 mmol). Afternirrirx;ﬁor-thatmtqtpemmre
(reaction monitored by TIC in methanol), the resulting mixture was evaporated to dryness. The resi-
due wvas dissolved in dichloramsthane and washed with water. The organic layer was dried over anhy-
drous sodium sulfate and evaporated to dryness. After a chromatographic purification on a colum of
silica gel using a gradient of methanol in dichloramethane (0-10%), 3 was isolated (0.6 g, 52%
yield). m.p. 84-90°C; Rf (solvent A) = 0.65; Anal. Calod for 0@5@1407 + 1/2 Ho
(811.32): C, 70.99; H, 7.27: N, 6.90. Pound: C, 70.63; H, 6.83; N, 6.67.

. . {5). Capound 3 (200 mg, 0.25 mmwl) was
treated : ! ol (7:3)".(7ml) at 0°C. The mctim
wasmnimmdby'nc Afu.rzom.n., didummﬂm (50 ml) was added to the reaction mixture. The
organic layer was washed with 108 NaHCO3 and water, dried over sodium sulfate and evaporated to
dryness. The residue was dissolved in a minimm amount of dichloramethane. Additicon of light petro-
leum ether gave a vhite precipitate. Further chramatographic purification afforded 5 (70 mg, 56%
yxe.ld) Rf (solvent A) = 0.52.

5 1 —4-N-[ 1 1 (7). To a solution of 5 (70 mg, 0.14 mmol) in THF-MeCH
(1:1 at was slowly N NaCH (1.3 ml) under vigorous stirring. After 45 min.,
the resulting mixture was neutralized by the addition of Dowex-50 W (H'). The resin was filtered
off, further washed with ethanol and the filtrate was evaporated to dryness. Purification by HPIC
on Zorbax ODS 9.3 mm (acetonitrile-10-2M triethylammonium acetate buffer) gave 7 (10 mg, 18%
yield). m.p. 92-96°C; Rf (solvent A) = 0.48; Anal. Calc for CpoHagO4Ng  (396.53): C,
60.58; H, 9.15; N, 14.13. Found: C, 60.03; H, 9.50; N, 14.89; M.S. (C.I., NH3): 397 (M): 307
(B+28);: 281 (B+l): 173 (MHy—-(CHp)jo-MH2).

N-[5~ Lamd no~1- thalenesul fonamido -1 10-dimd.rnde<nm ( 1-1, 1 )
(2). a solut oxane was
mﬂ:ylamim—l—mphﬂmla\e sul fonamide d\loridc (dansyl drloride) (0.4 g, 1.5 mmol) under vigomx.s
stirring. After 1 h at room temperature, the resulting gum was heated at 90°C for 30 min. After
evaporation to dryness, the residue was purified on a colum of silica gel to give 2 (0.42 g,
72% yield). Rf (solvent A) = 0.27: Anal. Calod for CgoH3sOpN38 + 1/2 H0 (414.60): C,
65.14; H, 8.70; N, 10.36. Found: C, 64.24; H, 8.71; N, 9.76.

5 ' ~O~Dimethoxytrityl-3 -O-bquwl—s-uathyl-‘t-u—[lo-u-dam%ﬂ.fm?% ] ﬁidim (4). To a solu-
tion of I (0.52 g 67§mml)indimne(151) -1, (0.3 g, 0.75
mmol). After stirti.ng for 48 h, the resulting mixture was evaporated to dryness. After chramatogra-
phic purification, 4 wes igolated” (0.68 g, 88% yield). m.p. 98-100°C; TLC (CHCly-MeCH: 93-7)

RE = 0.70; Anal. Calod for CgoHegOgNsS (1035,30): C, 69.54; H, 6.71: N, 6.75. Foumnd: C,
69.21; H, 6.3%7 N, 6.34.

3'-O-benzoyl Sml%[lm (6). Compound 4 (0.40 g, 0.44 mmol )
was treated with a solution of C a ) at 0°C. After 5 min., the mixture
was submitted to a work-up similar to campound 5. After chramtographic purification, campound 6

was isolated with 94% yield (0.31 g). m.m. 86-90°C TIC (CHxCly-MeCH: 93-7) Rf = 0.42; Anal,

Caled for C3gHgyopNgs (733.90) C, 63.82; H, 7.00; N, 9.54; S, 4.37. Found: C, 63.76; H,
7.00; N, 9.15; S, 4.62.
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1—4-8-[ 1 i 1) (8). To a solution of 6 (260 mg, 0.35 mmol) in
THF: T at was {5 ml). After 10 min., the resulting mixture was
neutralized by addition of Dowex-50W (H*fom) After the work-up similar to campound 7, 8 was
isolated (110 mg, 50% yield). m.p. 98-100°C; Rf (CH)Cly-MeCH: 85-15) = 0.46; Anal. Galced for
C3oH47NsOgE (629.80): C, 61.02; H, 7.52; N, 11.12; S 5.09. Found: C, 59.83; H, 7.33; N,
10.87; 8, 5.263 M.S. (C.I. NH3): 630 (M), 514 (B+l), 406 (NHz—(CRp)jo-NEHS).

8-[10-ami 1 J-amino—2 ine (10). A mixture of 8-twamo-2'-deoxyadenceine (9)
(15.7“'17‘%‘1‘@% , 186 mmol) in ethanol (350 ml) was refluxed for 24
hours. 'lhesolutimmcmcamtedtodxymuammmidnlmterhlmmﬂndwithaﬂwdrms
diethyl ether until the product was free fram 1,10-diaminodecane. The residue was chramtographed
on a colum of silica gel using isopropanol-ammonia-water (6:11:1). Solvents were evaporated to
dryness and the residue was crystallized fram ethanol-water give 10 (10.8 g, 55% yield). m.p. 190°C;
Anal. Calcd for CpgH3sNy03 (421): C, 56.98; H, 8.37: N, 23.25. Fomd: C, 56.83; H,
8.59; N, 23.65.

8-[1 1. 1) 1) J-amino—2' -deo ine (11). To a solution of 10 (3.7 g;
8.5 rmnI(i ;n a % ure of‘ water (30 ml) and EB%E ;'zzs ml), l-benzyloxyoarbonyl—3-methyl-
imidazolium chloride (4.5 g; 17.7 mmol) was added and the reaction mixture wes stirred at room
temperature overnight. The solvents were evaporated to dryness. The N-benzyloxycarbonyl campound 11
(3.3 g; 728) was isolated by chramtographic purification on silica gel using (CHpCly—MeCH:
10-1) as eluent.

6-N- 1-8[1 10 1l aminodecyl J-amino-2'-deoxyadenceine (12). Benzoyl chloride
(3.7 was a to N-benzyloxycarbonyl campound 11 (2.38 g; 4.28 mmol) in anhydrous

pyridine (15 ml) at 0* and the mixture was then left overnight at room temperature. The reacticn
mixuture was quenched with methanol (5 ml) and the solvent was evaporated to dryness. The residue
was dissolved in CGHxCly; (100 ml), washed with a saturated solution of NaHOD3 and then with
water. Drying and evaporation left a residue; the latter was dissolved in a mixture of pyridine
(12.6 ml) and ethanol (6.4 ml) at 0°C; 8 N NacH (9.5 ml) was added. After 30 min. the reaction
mixture was neutralized with Dowex-S504 (H' form). The resin was filtered off and washed with
methanol and the carbined filtrate was evaporated to dryness. The moncbenzoyl derivative 12 (2.15
g; 768%) recrystallized from ethanol. m.p. 87-88°C; lH-MMR 400 MHz: (CDCl3 + ™S): 6 = I.20 (m,
121, cxz(s—e)), 1.38 (m, 2H, (H(9)): 1.55 (m, 24, CH(2)): 2.22 (m, 1H, H"-2); 2.67 (m, 1H,

H'-2); 3.10 (m, 2H, CH3(10)); 3.35 (m, 2H, CHp(1l)); 3.87 (m, 2H, H-5'H-5"); 4.08 (m, 1H, H'~4);
4.69 (m, 1H, H'-3); 4.76 (s8,1H, NH); 5.06 (s 3H, CHy¢ + MH); 6.50 (q, 1H, H'-1); 7.37 (s, 58,9 );
7.41-7.49 (m, 3H, Ho'p,He'mm'); 7.98-8.00 (s+s, 2H, H0'00'Y; 8.4 (s, 1H, H-2).

adenceine (13) Dimethoxy-

anhydrous pyndine (6. S ml),- after 2 1/2 h at roam talperat.ure, the reaction was quenched with
methanol (2 ml) and the solvent was evaporated to dryness. The residue was dissolved in CH)Clj
and washed with a saturated NaHCO3 solution and water, and the CHxCl; solution was dried over
anhydrous NayS04 and evaporated. After washing twice with light petroleum ether, the resulting
material (1.85 g; 1.9 mmol) was dissolved in pyridine (25 ml), benzoyl chloride (2.6 g; 11.4 mmol)
and dimethylamino pyridine (IMAP) (115 mg) were added. After 1 1/2 h at roam temperature the solu-
tion was evaporated, the residual syrup was dissolved in (HyClp, washed with saturated NaHO3
solution, water and finally precipitated with light petroleum ether. The latter was treated with 2%
benzenesulfonic acid in CH)Clo-MeCH (7:3), (30 ml) for 10 min, Washing, drying and evaporating
left a syrup which wes chramatagraphed on a colum of silica gel (CHCly-MeCH, 93:7). 1p-NvR
400 MHz: (CDClz + TMMS): 6 = 1.25 (m, 128, CHp (3-8)); 1.46 (m, 21, CHy (9)); 1.63 (m, 2H,
CH2(2)): 2.47 (4ad:; 1H, H-2"); 2.97 (m, 1H, BH-2'); 3.17 (q, A, CHy (10)), 3.47 (q 2H, Hy
(1)): 4.03 (4, 1H, H"-5); 4.16 (4, 1H, H'-5); 4.31 (m, 1H, H'-4); 5.08 (s, 2H, CHa¢); 5.71 (4,
1H, H'-3); 6.66 (q, 1H, H'~1); 7.33 (s, SH, ¢); 7.45-7.65 (m, 2H,He'mm'); 7.82 (d, 1H, He'p); 8.00-
8.12 (2d, 2H, H¢'0o0'); 8.57 (s, 1H, H-2); 9.10 (s, 1H, M_!I)O').

8~[ 10-aminodecyl J-amino-S'-dATP (15). A solution of 13 (0.327 g; 0.48 mmol) and 1 mol (1 ml of
stock solution) of Z—cyancethyl phosphate in pyridine (5 ml) was concentrated in vacuo at 30°C to a
syrup. The syrup was then taken up in anhydrous pyridine (10 ml) and the solution was evaporated to
dryness. This process was repeated. Anhydrous pyridine (5 ml) and dicyclohexyl carbodiimide (DOC)
(0.5 g) (6 Mmol) was added, the reaction flask tightly stoppered and ‘set aside for 48 hours at roam
temperature. Water (3 ml) was added and the solution left half an hour at room temperature; pyridi-
ne was evaporated under reduced pressure and the residue taken up in water (10 ml) and filtered to
remove dicyclohexylurea. The urea was washed well with water (10 ml). Concentrated ammonium hydro—
xide (15 ml) was added and the mixture heated at 60°C for 24 h. The solution was concentrated to
dryness in vacuo and applied to a column of Sephadex G-10 gel (100 x 25 an) eluted with 508 ethanol
with a flow rate of 40 ml per h. Fractions of 10 ml were collected. The appropriate fractions (as
monitored by UV and phosphorus determination) were pooled, concentrated to a small volume and
lycphilized, to afford 178 mg (49%) of pure moncphosphate (14). The phosphamonoester (0.2 g) was
dissolved in a mixture of methanol and water (1:1) and passed through a ocolum of Dowex-S0W
(morpholinium form) (1 x 3 am). After washing the colum free of the nuclecside with the mixture of
methanol and water, the total eluent was evaporated to dryness and the residue dissolved in a
mixture of water (3 ml) and t-butanol (3 ml) containing morpholine (0.105 ml; 4 eq.); dicyclo-
hexylcarbodiimide (0.259 g; 1.25 mmol) dissolved in t-butanol was added dropwise. After refluxing
the mixture for 4 h, TIC on silica gel (iscpropanol-NH4OH-H30:7-2-1) showed a single product
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moving fagter than the phosphamonoester. The solution was cooled at roam temperature, an insoluble
material was removed by filtration and the filtrate was evaporated to dryness. The residual syrup
was dissolved in water. After three extractions with diethyl ether (15 ml), the solvent was removed
in vacuo and the residual sirup was dried by evaporation. The residual material was dissolved in a
mixture (5 ml) of water and ethanol (1/1), palladium on charcoal (10 mg) at 10% was added and the
solution was hydrogenated at roon temperature and atmospheric pressure for 30 min. After filtration
the solution was concentrated to dryness by four coevaporations with pyridine (10 ml). Residual
pyridine was removed by evaporation twice with toluene (5 ml). A mixture of pyroposphoric acid (178
g: 1 mmol), water (5 ml), pyridine (10 ml) and tri-n-putylamine (1.0 ml; 4.2 nmol) was evapcrated
to a syrup and dried by 4 eveporations with 10 ml of pyridine. The residual pyridine was then
removed by 2 evaparations with 5 ml portions of toluene.

The pyrophosphate was dissolved in fresly distilled dimethylsulfoxide (5 ml) and added to the
dry morpholidate. The solution was kept at room temperature for 24 h, pyrophosphate (0.5 mmol) was
added as before and after three days, water (5 ml) was added and the resulting solution is applied
to a colam (2.5 x 30 an) of DEAE cellulose in the bicarbonate form. The colum is then washed with
water until the optical density of the effluent falls to zero and then eluted with a linear
gradient of 0-0.35 M triethylammonium bicarbonate. The appropriate fractions, monitored by UV and
phosphorus content were pooled, concentrated to dryness with a bath temperature of 30°C. All the
residual triethylammonium bicarbonate was removed by three evaporations in methanol, dissolution in
water followed by lyophillisation. These operations led to 63 mg of a pure triphosphate derivative
(25% yield). M.S5. (FAB): 662,16 (M#"); lH-3MR 400 MBz: (Dy0): 6 = 1.8 (m, 14H, decyl
prom), 1.49 (t, 24, decyl protons): 1.61 (m, 2H, decyl p\mtaxs), 2.18 (a4, 24, H"-2); 2.68 (m,

H'-2); 2.84 (t, 2H, decyl protons); 3.38 (m, 2H, B-5' H-5"): 4.14 (44, 1H, H'4)s 4.30 (t, 1H,
u'-a), 4.65 (HDO): 6.35 (q, 14, H'-1): 7.98 (s, 1H, H-2); 3Lp-MR 162 MHz: (D0): 6 (POgH3
as reference) = - 8,209 (4, 1P, P.,, Jp -pg = 19.45 Hz); - 9.866 (3, 1P, By , Jp,-Py = 19.45 Hz,
qu-p‘Y-OHz): - 20.987 (t, 1P, P g’ Jps -Po =JPg-Py ™ 19.45 Hz).

8-[10-bi. ll-ani.no-s ~AATP (16) To triphosphate 15 (9 mg:; 13.6 mmol) in 1 M
sodiam Blotinyl-N-hydroxysuccinimide ester (5 mg: 14.6 mmol)
in dinnﬂlylfmmmide (0.4 ml) 'me reactim mixture was left at 4°C for 18 hours, diluted with
water (1 ml) and then loaded directly on a colum (100 x 2.5 cm) Sephadex G-10 and eluted with
deionised water. Fractions containing biotinyl-dATP-chain were pooled and lyophillised. The resul-
ting material was purified by HPIC on Nuclecsil 5C 18 (4.6 x 250 mm) using a linear gradient
ranging from 5 to 508 acetonitrile against 1072 M trietylamwonium acetate over 20 min. at 1
ml/min (1.8 mg, 158 yield). M.S. (FAB): 888.63 (MHY).
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Synthesis of fluorescent or biotinylated nucleoside compounds

IH-NMR spectra of dATP derivative 15 measured at 400 MHz

Figure 1

3lp_NMR spectra of dATP derivative 15

Figure 2



