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5'-0-Triphenylmerthyl-4-thiothymidine (III) was coupled to
N-benzyloxycarbonyl-D,L-alanine or N-t-butyloxycarbonyl-L-phenylalanine by the N,N-dicyclohexylcarbodiimide method, yielding 3'-nucleos1de esters V and VII. The removal of the protectilng
triphenylmethyl and t-butyloxycarbonyl groups of compound VII
afforded 3'-0-(L-phenylalanyl)-4-thiothymidine (IX).
Appropriately blocked glycylglycine and L-phenyla1anine were
also coupled to cytosine and 2',3'-0-isopropylidene-cytidine by the
active ester or dicyclohexylcarbodiimide method, yie1ding N-4acylated cytosi1n e X and cytidine XIII. It was establi,s hed that the
catalytic hydrogenation of 4-N-(glycylglycyl)-cytosine (XI) over
5°/o rhodium on carbon afforded 4-N-(glycylglycyl)-5,6-dihydrocytosine (XII) in a quantitative yield.
Since the diiscovery of the direct involvement of specific 3'(2')-0-aminoacyl transfer-ribonucleic acids and of the :possible 2':;t:3'-0-migimtion of their
aminoacyl group throughout 't he various stages of pmtein btosyinthesis, the
isolation and syinthesis of nucleoside amino acids have been the 1subject of
cons1iderable interest. Thus, aminoacyl and .p eptidyl components at 'p ositions
other than at 3'-0 of transfer-ribonucleic acids 1•2 , their greater quantity firmly
bound to deoxyribonucleic acids in tumors rather than in nonmalignant
tissues of reference 3 , as well a1s their possible »punctua:ti:on« role 1n the genetic
code 4 acting a:s »derepressors« -of structural genes 5 , directed ,our studies towards
the synthesis and rpro;perties of hitherto .unknown nucleos11de amiino acids and
peptides. This paper is concerned with suitably protected 4-tMothymcicdine,
cytosine, a:nd cyitidiine in the coupliing reactions with D,L-phenylalanine and
glycy lglydne.
We first showed that 3'-0-acetyl-5'-0-,k ipheny1methyl-thyinidine 6 could
be thiated to g,i ve 3'-0-acetyl-5'-0-triphenylmethyl-4-thfothymidtne (I), which
was also obtained from 5'-0-triphenylmethyl-4-thiothymidine (III) by acetylat1on. To prepaire 3'-0-acetyl-4-thiothymidine (II), already described in anti-conformation7, compound I was detritylated rn 800/o acetic add. Tritylat1on
of 4-thiothymidiine8 yielded 3',5'-0-·di-triphenylmethyl-4-thinthymidine (IV) and
5'-0- trityl derivative III. Compound III was also obtained by deacylation of
I in concentrated ammonia - dioxane (1 : 1).
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The, 5'-0-proteoted 4-thiothymidine III was coiupled to N-benzyloxycarbonyl-D,L-phenyla:Lan'icne or N-t-butyloxycarbonyl-L-phenylalanine i1n the 1presence of dicyclohexylcarbodii.a:nide. Thus, 3'-0-{N-benzyloxycarbonyl-D,L-phenylalanyl)-(V) and 3'-0-(N-t-butyloxycarbonyl-L-phenylalanyl)-{VII) 5'-0-trliphenylmethy 1-4-thiothymid~nes were obtained.
The detritylatiron of V and VII in 800/o acetic aci:d afforded 3'-0-(N-benzyloxycarhonyl-D,L-phenylalanyl)-(VI) and 3'-0-(N-t-buty1oxycm1bonyl-L-.p henylalainyl)-(VIII) 4-thiothymidines, respectively. Finally, the hydrolysis of
compound VIII ·i n 980/o trifluoroaceti-c acid gave 3'-0-{L-phenylalanyl)-4-thiothymidrne (IX) in an 84°/o yield.
To learn the stabHi!ties of nucleoside esters in protic solvents ~ compound
IX was e}Cposed to water - ethanol (7 : 1) at room temperature (pH 7.72). The
measurements of pH revealed a complete hydrolysiis of ester linkage after
21 h (pH 7.30). At the same time chromato1g,r nphy on a 1si1ica gel plaite
registered the disappearance ·o f nucleoside ester IX (Rf= 0.6), aind the appearance ·o f 4-lthiothymidine {Rf= 0.5) and L-phenylalanine.
1

The uv and ir spectroscopic data of 4-thiothymidine, cytosine, and cytidrne
derivatives, described in this paper, confirmed the pmposed sitTuctures. The
NMR data for the ·p yrimidine and riiibosyl protons of 4-thio.thym1dirne derivatives are in accoirdance with those of pyrimidine ribonucleosides (.see T.a:ble)..
Ring NH's appeared as brnad signa1s at r. -0.10 to -0.71: The aromatic pr.oitons
of tri1phenylmethyl, benzyloxyca:rbonyl, and phenyl-ala1nyl moieties were
situated at r 2.50-2.86 as multiplets. The methyl protons of ,t he t-butyloxycarbonyl group of aompournds VII and VIII appeared a:t r 8.59{s) and 8.62(s), while
those of acetyl group of I and II at 7.94(s) and 7.93(s), respectively. The methylene protons in phenylalanyl residues showed multiplets at r 6.86-7.06, while
those in the benzyloxycarboinyl of V and VI appeared at r 4.94 and 4.87 as
broad singlets. Nucleoside esters V and VI cointaining racemic .phenylalan~ne
showed undefined H- 1' resonances at r = 3.66-3.93 or :s plitting ait r ~ 3.97.
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The condensatiton of the N-hydroxysuccinimide ester of N-tdphenylmethyl-glycylglycine w.i.th cytosine proceeded -to 4-N-(N-triphenylmethyl-glycylglycyl)-cytosine (X), which was then detritylated Ito 4-N-(glycylglycyl)-cytosLne (XI).
The cataly;tic hydrogenation of XI in water over 5°/o II'hodium on carbon
afforded 4-N-(glycylglycyl)-5,6-dihydrocy.tosine (XII) in a quantitative yield.
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2', 3'- 0- isopropyl i dene

The unprotected cytidme did not satisfactorily couple .to 4-N-{N-tr.i.phenylmethyl-glycylglycyl)-cytidirne (XIII) (yield 17°/(}) by the active ester procedure.
A modification o f the dicyclohexylcarrbodiimide method9 successfiully converted
2', 3'-0-i.wpriopylidene-cytitdi:ne10 in<to 4-N-(N-t-butyloxycarhonyl-L-pheny le.l·a -·
nyl)-2'-3'-0-isopropylidene-cytidine (XIV).
EXPERIMENTAL

The same techniques and apparatus were used as described previously11 • In
addition, optical rotations were measured for t he solution in anhydrous ethanol
(1 = 1 dm) with a 179707 Zeiss-Winhel apparatus.

3· -0-Acetyl-5' -O-triphenylmethyl-4-thiothymidine (I)
(a) 3'-0-Acetyl-5'-0 -triphenylmethyl-thymidine 6 (780 mg, 1.5 mmol) in pyridine
(8.5 ml) and water (0.04 ml) was treated w ith phosphotl'us p entasulfide (340 mg,
1.5 mmol) and refluxed for 4 h. Arter an oil had been separated the rema1ning
solution was poured into cooled water (20 ml), kept for 30 mtiin. at room temperature,
evaporated to dryness and the residue partitiomed in methylene chloride-water.
The methylene chloride extract (100 ml) was chromatographed on a silica gel
(30 g) column. Methylene chlol'ide- acetone (1 : 1, 200 ml) e1uted a kaction (230
mg, 590/o) which crystallized from anhydrous ethanol as yellow .needles, m. p.
158-160 °c, [a]~ + 60.1° (c 0.5) . Acetone eluted the starting material (400 mg) .

Anal. C3 1H

30N20 5 S

(542.63) calc'd.: C 68.61; H 5.57; N 5.16; S 5.910/o
found : C 68.40 ; H 5.87; N 5.29; S 5.82U/o

Uv spectrum: Amax 206, 231 (iinfl.), 332 nm (log G = 4.50, 3.95, 4.20); xmin 275 nm (log
= 3.29). Ir spectrum: vmax 3534, 3279, 3077, 2933, 1730, 1701, 1626, and 701 cm-1 •

G
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(b) To a solution of 5'-0-triphenylmethyl-4-thiothymidine (III, 300 mg, 0.6
mmol) in ainhydrous pyridine (2 ml), freshly distilled acetic anhydride (1 ml) was
added. The mixture was stirred at room temrpera,t ure for 16 h and then poured
into cooled water (160 ml). The yellow precipitate was separnted (325 mg) , dissolved
in methylene chloride and chromatographed on a silica gel plate (developed two
times with methylene chloride). The fraction, Rf = 0.5, was eluted with acetone
yielding 216 mg (670/o), crystallized from anhydrous ethanol, m. p. 158-160 °c,
identical (ir, uv, and NMR spectra) with the compound obtained im (a) .

3' -0-Acety l-4-thioth ymidine (II)
3'-0-Acetyl-5'-0-triphenylmethyl-4-thiothymidine (I, 170 mg, 0.315 mmol) was
refluxed in 800/o acetic acid (5 ml) for 25 min. and then evaporated to dryness. The
residue was dissolved in methylene chlodde and chromatographed on a silica gel
plate, which was then developed two times with methylene chloriide-acetone (20 : 1).
The fraction, R f = 0.4, was eluted wi·t h methanol and crystanized from acetone- n-

i5

-hexane (75 mg, 800/o), m. p. 139-141 °c, [a]
+ 27.4° (c 1), (Scheit8 reported m . p.
144 °C).
Anal. C12H 16N20 5S (300.33) calc'd.: C 47.99; H 5.37; N 9.33; S 10.670/o
found: C 48.23; H 5.50; N 9.49; S 10 . 85~/o
Uv spectrum: ).max 201, 239, 334 nm (1og s = 4.09, 3.59, 4.25); Amin 217, 274 nm (log :o =
= 3.38, 3.25). Ir spectrum vmax 3356, 3030, 2915, 1736, 1704 (br), and 1616 cm-1 .

5'-0-Triphenylmethyl-4-thiothymidine (III)
(a) To a solution of 4-thiothymidine8 (1.06 g, 4.1 mmol) in anhydrous pyridine
(20 ml) chlorotriphenylmethane (1.4 g, 5.03 mmol) was added. This mixture was
heated and stirred at 100 °c for 30 miln., cooled and then poured ,s lowly into chilled
water · (300 ml). The separated yellow oil was dissolved iin methylene chlor.ide,
washed with water, aind then evaporated to dryness. The residue was dissolved iin
methylene chloride (100 ml) and chromatographed on a silica gel (60 g) column. The
methylene chloride-acetone (300 ml, 10: 1) eluted a yellow foam (1.7 g, 830/o),
which was purified from methylene chloride-n-hexane as a microcry;stalline produc<f:,
m. p. 109-111 °c, [a]~ + 65.5 °c (c 1, CH2Cl 2).
Anal. C29H2sN204S (500.59) calc'd.: C 69.58; H 5.64; N 5.59; S 6.400/o

found: C 69.83; H 5.76; N 5.86; S 6.780/o
Uv speotrum: Amax 208, 231 (infl.), 335 nm (log Ii = 4.48, 3.96, 4.22); ).min 276 nm
(log Ii = 3.30). Ir spectrum: vmax 3448, 3077, 2941, 1695, 1634, and 704 cm- 1 •
(b) 3'-0-Acetyl-5'-0-triphenylmethyl-4-thiothymidine (I, 105 mg, 0.2 mmol) was
treated with concentrated ammonia-dioxane (6 ml, 1 : 1) at room temperature for
24 h . The solution was evaporated to dryness. Preparative TLC (developed 5 times
in methylene chloI'ide) gave a fraction, Rf= 0.3, which was eluted with methanol
as a yellow foamy product (62 mg, 650/o), identical (ir and NMR spectra) with the
compound obtained iin (a).

3', 5' -Di-0-triphen y lmeth y l-4-thioth ymidine {IV)
The methylene chlodde eluate from the chromatography described in IIIa
afforded a yellow foam (243 mg, 11.90/o), Rf = 0,6 [TLC in methylene chloride11cetone (10 : l)J , [a]~ + 95.8° (c 1.8, CH2Cl 2) .
Anal. C4sli24N204S (742.90) calc'd.: C 77.60 ; H 5.70; N 3.77; S 4.320/o

found: C 77.85; H 5.99; N 3.93 ; S 4.530/o

= 4.81, 4.21, 4.27) ; ).min 276 nm (log
3460, 3226, 3049, 2907, 1701, 1621, and 703 cm-1 •

Uv spectrum: }' max 205, 233 (iinfl.), 334 1n m (log <

= 3.26).

Ir spectrum:

' ' max

Ii

=
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3'-0-(N-Benzyloxycarbonyl-D,L-phenylalanyl)-5'-0-triphenylmethyl-4·thiothymidine (V)
To a solution of 5'-0-triphenylmethyl-4-thiothymidine {III, 118 mg, 0.236 mmol)
in anhydrous pyridine N-benzyloxycarbonyl-n,i.-phenylalanine (71 mg, 0.236 mmol)
and dicyclohexylcarbodiimide (206 mg, 1 mmol) were added and kept at room
temperature for 48 h. Dicyclohexylurea was filtered off and the solution evaporated
to dryness under reduced pressure. The residue was dissolved i!n methylene chloride
and washed with 100/o acetic acid. From methylene chloride am nil was ,s eparated
which was chromatographed on a silica gel plate, developed i;n methylene chloride
and then i;n methylene chlon1de-acetone (10 : 1). The acetone eluted the fraction,
Rr = 0.2, as starUng material (36 mg) and then a foamy product, Rf= 0.5, 117 mg
(67.30/o), which crystallized from chloroform-n-hexane, m. p. 169~170 °c, [a];;
(c 1, CH2Cl2).

+ 36.70

Anal. C4 6H4 3N 30 7 S (781.88) calc'd.: C 70.66; H 5.54; N 5.37; S 4.10°/~
found: C 70.80; H 5.35; N 5.23; S 3.810/o

Uv spectrum: Amax 207, 230 (infl.), 258, 334 nm (logs= 4.59, 3.93, 3.54, 4.21); Amin 27.5
nm (logs= 3.40). Ir spectrum: vmax 3484, 3077, 2933, 1706 (br), 1626, a nd 701 cm-1 •

3'-0-(N-Benzyloxycarbonyl-D,L-phenylalanyl)-4-thiothymidine (VI)
3'-0-(Benzyloxycarbonyl)-5'-0~triphenylmethyl-4-thiothymidine
(V, 1.5 g, 1.9
mmol) was refluxed in 800/o acetic acid (50 ml) for 15 min., and then evaporated
to dryness. Chromatography on a silica gel (60 g) column' and methylene chloride
(300 ml), methylene chloride - acetone (50 : 1, 100 ml) separated the stairtLng material
(40 mg). The yellow foamy product, was eluted with methylene chlo'l'ide - acetone
(50 : 2, 200 ml and 50 : 5, 300 ml) yielding a product, 750 mg (73°/o), which crys.tallized
from methylene chloriide - n-hexane, m.p. 158-160 °c, [a]g + 17.60 (c 1).

Anal. c;;H2 9 N30 7 S (539.58) calc'd.: C 60.10; H 5.42; N 7.79; S 5.940/o
found: C 60.04; H 5.57; N 8.03; S 6.150/o

Uv spectrum: },max 204, 242, 333 nm (log s = 4.36, 3.48, 4.25); Amin 225, 273 nm (log
= 3.41, 3.28). Ir spectrum: vmax 3390, 3247, 3049, 2924, 1709, 1678, 1631, and 698 cm· 1 .

s

3' -0 -(N -t-Buty loxycar bony l-L-phen y lalan y l )-5' -0-tripheny l meth y l-4-thiothym idine (VII)
5'-0-Triphenylmethyl-4-thymidine (III, 500 mg, 1 mmol) in anhydrous pyridine
(15 ml) was treated with N-t-butyloxycarbonyl-i.-phe:nylalanime (400 mg, 1.5 mmol)
and dicyclohexylca.rbodiimide (1.0 g, 5 mmol) at room temperature for 48 h and
then worked up as described for compound V. From the silica gel columm methylene
chloride - acetone (50 : 2.5, 50 ml and 50 : 5, 100 ml) eluted a yellow foamy product
(650 mg, 870/o) which was purified as a yellow foam on a silica gel plate [methylene
chloride - acetone (20 : 1)], Rr = 0.5, [a]
+ 41.9° (c 1.5).

i5

Anal. C43H45N301S (747.87) calc'd.: C 69.54; H 6.06; N 5.61; S 4.280/o
found: C 69.58; H 6.22; N 5.59; S 4.420/o

Uv spectrum: Amax 203, 232 (infl.), 333 nm (log s = 4.80, 4.06, 4.30); Jen.in 277 nm
(log c = 3.45). Ir spectrum: vmax 3483, 3077, 2941, 1745 (sh), 1706, 1634, a1nd 703 cm·1 •

3' -0-(N-t-Buty loxycarbonyl-L-phenylalanyl)-4-thiothymidine (VIII)
3'-0-(N- t-Butyloxyca,_rbonyl- r.-phenylalanyl)-5'-0-triphenylmethyl-4-thiothymidine (VII, 650 mg, 0.87 mmol) was refluxed in 80°/o acetic acid .for 30 min. and
worked up as described for compound VI. From the silica gel column methylene
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chloride - methanol (10 : 1) eluted a yellow foam (250 mg, 570/o), which was crystallized from acetone - n-hexane, m .p. 177-179 °c, [a] 0 + 15.9° (c 0.5).

b

Anal. C24H31N3 0 7S (500.57) calc'd.: C 57.02; H 6.18; N 8.31; S 6.340/o
found: C 57.27; H 6.39; N 8.44; S 6.230/o

Uv spectrum: 2max 203, 245, 333 nm (logs= 4.30, 3.40, 4.23); 2min 234, 274 nm ,(log
= 3.38, 3.32). Ir spectrum: vmax 3521, 3401, 3257, 2915, 1727, 1706, 1686, 1629, and
698 cm-1 •
F.

3'-0-(L-Phenylalanyl)-4-thiothymidine (IX)
3'-0-(N-t-Butyloxycarbonyl-L-phenylalanyl)-4-thiothymidLne (VIII, 134 mg, 0.265
mmol) was dissolved in 980/o tr>ifluoroacetic aoid (0.8 ml) aind stirred at -20 ° for
5 min. The solution was evaporated to an oil which was triturated with ether. The
precipitate (110 mg) was dried and chromatographed on a silica gel !Plate [developed
two times Ln methylene chlor·i de methanol (15 : 1 and 10 : 1)]. The fraction,
Rr = 0.4, was eluted writh methanol, 90 mg (840/o). The ana lytical sample (yellow
foam) was dried at 50 °c and 0.01 mmHg, [a]~ + 24.90 (c 0.5).
0

Anal. C 19H2 3Na0 5S (405.45) calc'd.: C 56.28; H 5.72; N 10.360/o
found: C 56.15; H 6.03; N 10.31%

Uv spectrum: 2max 201, 240, 331 nm (log s = 4.37, 3.74, 4.30); 2min 224, 274 nm (log
c = 3.70, 3.56). Ir ·S pectrum: vmax 3448, 3077, 2915, 1724 (sh), 1692, 1671, a nd 699 cm-1 •

Stability of 3'-0-(L-Phenylalanyl)-4-thiothymidine (IX) in Water
3'-0-(L-Phenyla1anyl)-4-thiothymidine (IX, 7 mg) was diJssolved in water (7 ml)
and ethanol (1 ml) and kept at room temperature (20 °C). The measurements of pH
after 0, 1, 2, 3, 4, 5, and 21 h were 7.72, 7.65, 7.53, 7.45, 7.44, and 7.30. The Rf
values on a silica gel plate [methylene chlOi!'ide - methanol (10 : 1)] changed concurrently from - 0.6 (starting material) to - 0.5 (4-thiothymidine and zero (phenylalanine).

4-N-(N-Triphenylmethyl-glycylglycyl)-cytosine (X)
To cytosine (110 mg, 1 mmol) dissolved in dimethylformamide - dimethyl sulphoxide (1 : 1, 8 ml) the N-h)"droxysuccinimide ester of N-triphenylmclhyl-glycylglycine (518 mg, 1.1 mmol) ,i,n dimethylformamide (4 ml) was added. The solution
was heated at 100 °c and then kept at room temperature ovel1Ilight. A solid separated, yielding 286 mg (610/o). From the filtrate on cooling, an additional product
separated (77 mg), containing traces of the sta,v ting material (Rf= 0.04). The analytical sample recrystallized from dimethylformamide, m.p. 264-265 °c, Rf = 0.4
[silica gel, TLC in methylene chloride - methanol (8.5 : 1.5)], was detected by
iodine vapour.
Anal. C21H2sN 50a·H20 (458.53) calc'd .: C 66.78; H 5.61; N 14.430/o
found: C 67.05; H 5.91; N 14.490/o

Ir spectrum: vm"' 3448, 2907, 1730, 1689, 1661, 1608, 744, and 704 cm:-1 .

4-N-(Glycylglycyl)-cytosine (XI)
The suspension of 4-N-(N-triphenylmethyl-glycylglycyl)-cytosine (243 mg, 0.5
mmol) m 500/o acetic acid (5 ml) was heated on a water bath forl 20 min., and then
diluted w1ith water (20 ml). The precipitate was :f\iltered off, the :fliltrate evaporated
to dryness, and the residue triturated and washed w ith ether. It yielded 120 mg
(100~/o), recrystallized from 80°/o methanol, m.p. 275-278 °c (dee.) as colourless prisms·,
Rr
0.2[developed in CH2Ch-MeOH (8.5 : 1.5)], detected by ninhydriiile.

=
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Anal. CsH11N 50

3

(225 .21) calc'd.: C 42.66; H 4.920/o
found: C 42 .42; H 5.200/o

Ir spectrum: vmax 3448, 3247, 3086, 2994, and 1689 (br) om-1 • NMR spectrum: (D 20) : r
2.50 (lH, d, 6-H; J 6 , 5 = 7.0 Hz) , 4.03 (lH, d, 5-H; J;., e = 7.0 Hz), 5.98 (2X2H, s, 2XCH).

4-N-(Glycylglycyl)-5,6-dihydrocytosine (XII)
The solution of 4- N-(glycylglycyl)-cytosine (XI, 0.56 mg, 0.25 mmol) in water
(15 ml) was qua1nti.tatively hydrogenated over 50/o rhodium on carbon (25 mg) 'a t
50 lb 1n·2 for 90 min. The product recrystallized from aqueous methainol as white
needless, m.p. 295-297 °c (dee.) .
Anal. CsH1aN503 (227.22) calc'd.: C 42.29; H 5.770/o

found: C 42.38; H 5.660/o
Ir spectrum:

vmax

3215, 3040, 2924, and 1689 (br) cm· 1.

N-4-(N-Triphenylmethyl-glycylglycyl)-cytidine (XIII)
Lnto a solution of cytidine (61 mg. 0.25 mmol) in freshly distilled dimethylformamide (3 ml) the N-hydroxysuccinimide ester of N-triphenylmethyl-glycylglycine
(130 mg, 0.276 mmol) was added. The solution was stirred and heated at 95 °C for
4 h and then kept at room temperature for 20 h. After evaporation to drjness the
remaining oil was dissolved im methanol and precipitated with water (78 mg).
From the filtrate cytidine was isolated (30 mg) by meains of a silica gel chromatographic plate [developed .i,n methylene chlo·ride - methanol (10: l)] . The product,
Rf= 0.6, was eluted with m ethanol, recrystallized from methanol - water (25 mg,
170/o), m.p. 140-142 °c.
Anal. Ca2HaaN50 7 (599.62) calc'd.: C 64.09; H 5.55; N 11.680/o

found : C 64.13; H 5.55; N 11.430/o
Uv spectrum: }.max 246 (infl.), 296 nm (log c = 4.02, 3.50); }.m in 273 nm (log t
Ir spectrum: vmax 3401, 3096, 2941, 1754 (br) , 1647, and 706 cm· 1 •

= 3.39).

4-N-(N-t-Butyloxycarbonyl-L-pheny lalanyI)-2' ,3' -0-isopropylidenecytidine (XIV)
To a solution of 2',3'-0 -isopropyHdene-cytidine 9 (210 mg, 0.74 mmal) i:n anhydrous dioxane (5 ml) N - t-butyloxycarbonyl- L-phenylalanine (236 mg, 0.89) mmol and
dicyclohexylcarbodiimide (260 mg, 1.3 mmol) were added a nd stirred at room temperature for 48 h . The precipitate was filt ered off, the :filtrate evaporated to
dryness, and chromatographed on silica gel ,p late 1n methylene chloride (4 ml) [three
times developed ~n methylene chloride - methanol (20 : 1)] . The product, Rf = 0.4,
was eluted with acetone (300 mg, 760/o), and crystallized from acetone - n-hexane,
m.p. 181-183 °c, [a]¥} + 13.40 (c 0.8).
Anal. C26Ha4N40 8 (530.56) calc'd. : C 58 .85; H 6.46; N 10.560/o

found: C 58.58; H 6.58; N 10.340/o
Uv spectrum ?.max 246, 298 nm (log t = 4.13, 3.78); ;,min 225, 273 nm (log c = 3.74, 3.58).
Ir spectrum: vmax 3448 (br) , 3268, 3003, 1724, 1653, 1613, and 696 cm· 1 . NMR spectrum:
r 2.12 (lH, d , 6-H; J 6 , 5 = 7.4 Hz), 2.57 (lH, d, 5-H ; J 0 ,r; = 7.4 Hz) , 2.79 (5H, •S, aromatic
protons), 4.36 (lH, d, 1'-H; J 1 ' c' = 2 Hz) , 8.44 and 8.66 (6H, 2 X s, Me2C) and 8.66 (9H,
s, MeaC).
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SAZETAK

Aminoacil derivati 4-tiotimidina, citosina i citidina

v. Skaric,

G. Laean i D. Skaric

Kondenzacij a 5' -O-trrnenilmetil-4-tiotimidina (III) sa N- benziloksikarbonil-o,L-alaininom i N-t-butnoksikavbonil-L-alaniJnom uz N,N~dicikloheksilkarbodiimid daje
odgovarajuce 3'-nukleozid esrtere V i VII. Uklanjanjem zastitnih tvifenilmetil i
t-butiloksikanbonil g,r upa iz estera VII nastaje 3'-0-(L-fenilalainil)-4-tiotimidin (IX).
Prikladino zasticeni glioilglidn i L-fenilalanin u kondenzaaionim reakcijama sa
citozi1nom i 2',3'-0-izorpropiliden- citidinom, prelaze u odgovarajuce N - aailirane
derivate citozi;na odnosno oitidina. NadP.no je, takoder, da se 4-N-(glicilglicil)-citozin
(XI) moze kvanti.tativno hidrirati u 4-N-(glicilglicil)-5,6-diMdrocitoziiin (XII) uz 50/o
rodij na ugljenu kao katalizato.r.
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