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2-Methylthio-trans and cis-ribosylzeatin isolated 

from the plant tRNA were characterized by comparing 

the mass and ultraviolet spectra with those of their 

synthesized specimen.") The trans isomer was synthe

sized in 18 % yield by the condensation of 2,6-dimethyl-

thio-9-ƒÀ-D-ribofuranosylpurine and 4-hydroxy-3-meth

yl-traps-2-butenylamine.l) The cis isomer was prepared 

by the condensation of 2,6-dichloro-9-ƒÀ-D-ribofurano-

sylpurine and 4-hydroxy-3-methyl-cis-2-butenylamine, 

followed by treatment with sodium methyl mercaptide2) 

The yield was calculated to be 12.8 %. These methods, 

however, are unsuitable for synthesis of labeled cyto

kins which are required for the metabolic and quanti

tative studies. We, therefore, have reinvestigated the 

preparation of 6-chloro-2-methylthio-9-ƒÀ-D-ribofurano-

sylpurine3) which is an important intermediate in the 

synthesis of the both isomers. This paper dealed with 

an improved synthetic method of 2-methylthio-trans-

ribosylzeatin from 6-chloro-2-methylthiopurine.

When 6-chloro-2-methylthiopurine4) was fused with 

tetra-O-acetyl-n-ribofuranose5) at 145150°C for 20 

min in the presence of concentrated sulfuric acid, three 

products (I, II and III) which gave a parent ion peak 

at m/e 458 were detected. These products were separ

ated by silica-gel column chromatography and charac

terized after deacetylation. 

 Deacetylation of I, II and III affored IV, V and VI, 

respectively. Melting point of the compound VI agreed 

with that of authentic 6-chloro-2-methylthio-9-ƒÀ-D-

ribofuranosylpurine,3) and no depression was observed 

on admixing. The structure was also supported by the 

NMR and UV spectra.

The binding position of sugar moiety in the com-

pound IV was assigned to be N-9, as the UV spectra 

were similar to those of VI.3) The anomeric configura-

tion was assigned as a on the basis of NMR Spectrum 

(J1'2'=9 Hz).8) Thus, compound IV was determined 

as 6-chloro-2-methylthio-9-a-D-ribofuranosylpurine.

The binding position of sugar moiety in the com-

pound V was also inferred to be N-9, because the UV 

spectra were similar to those of IV and VI.') In order 

to determine further the binding position of sugar

 moiety, amination was performed to give 2-methyl-

thio-9-pentosyladenine (VII) whose UV spectra were 

similar to those of 2-methylthioadenosine (VIII).') It 

is unlikely that the sugar moiety of V is ribofuranose, 

since the admixture of V and VI showed a melting 

point depression. Thus, 6-chloro-2-methylthio-9-ƒÀ-D-

ribopyranosylpurine (IX) was synthesized by the fusion 

method, but its physicochemical properties were not 

identical to those of V. At present the compound V is 

assumed to be 6-chloro-2-methylthio-9-pentosylpurine 

since the nucleosides of 6-chloro-2-methylthiopurine 

were not available for identification.

This fusion procedure was originally reported by 

Sato who, however, characterized only VI.3r We now 

observed the formation of IV, V and VI in this reaction. 

Although these products were difficult to separate 

because of the close Rfvalue on tic, their fully acetylated 

products (I, II and III) were able to separate.        

In this manner, 2-methylthio-traps-ribosylzeatin (X)1) 
was synthesized in 51.4% yield by the condensation of 
VI and 4-hydroxy-3-methyl-trans-2-butenylamine 8) 
The NMR spectrum was in agreement with the structure 
assigned. The overall yield was approximately 14 
which is almost twice as much as the conventional 
procedures, starting from 6-chloro-2-methylthiopurine. 

           EXPERIMENTAL

All mps were measured on a Yanagimoto melting-

point apparatus. UV and NMR spectra were recorded 
with a Hitachi EPS-3T automatic spectrophotometer 
and a Hitachi R-24 instrument, respectively. MS 
spectra were obtained by a Shimadzu LKB 9000, 
equipped with a direct inlet system.

Fusion of 6-chloro-2-methylthiopurine with tetra-O-
acetyl-n-ribofuranose. A mixture of 6-chloro-2-
methylthiopurine4) (1 g) and tetra-O-acetyl-n-ribofura-
nose5) (1.6 g) was fused at 145 - 150°C for 20 min under 
the diminished pressure (water pump) in the presence 
of conc. H2SO4 (5 mg). The reaction mixture was 
extracted with chloroform. The chloroform was 
evaporated, and the residue was subjected to the silica-
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TABLE I. UV ABSORPTION SPECTRAL DATA OF 

         TRISUBSTITUTED PURINES

gel column (2.1 x 40 cm). The column was eluted step-
wise with 13 % (1.5 liter), 15 % (0.5 liter), 17 % (0,5 liter) 
and 19 % (0.5 liter) ethyl acetate in benzene. The effluent 
was collected in 20 ml fractions and examined by ana
lytical tic. I and III were obtained from the fractions 
37-49 and 59-120, respectively. II was isolated from 
the fractions 50-58 containing trace amount of III 
by preparative tic.

I. Yield, 335 mg (14.6 %). MS m/e 458 (M+). UV 
2"' On      265 nm. NMR (CDCl3) 5: 8.24 (111, s, Ca-H),  Max 

2.64 (3H, s, SCHB), 1.83, 2.05, 2.27 (3H, 3H, 3H, s, 

acetyl protons). Rf, 0.32 (benzene: ethyl acetate=2: 1, 

v/v).

II. Yield, 149 mg (6.5%). MS m/e 458 (M+). UV 

ƒÀEtOH max 262.5 nm. NMR (CDCla) 6: 8.23 (1H, s, C8-H), 

2.58 (3H, s, SCHB), 1.85, 2.05, 2.13 (3H, 3H, 3H, s, 

acetyl protons). Rf, 0.28 (benzene: ethyl acetate= 

2: 1, v/v).

111. Yield, 882 mg (38.5 %). MS mle 458 (M+). UV 

ƒÉEtOH max 264.5 nm. NMR (CDC13) 5 : 8.17 (1 H, s, C8-H), 

2.63 (3H, s, SCH3), 2.03, 2.08, 2.13 (3H, 3H, 3H, s, 

acetyl protons). Rf, 0.21 (benzene: ethyl acetate= 

2: 1, v/v). 

  6-Chloro-2-methylthio-9-a-D-ribofuranosylpurine (IV). 

I was dissolved in methanolic ammonia (50 ml). The 

solution was kept at 4°C for overnight, followed by 

removal of the solvent. The residue was crystallized 

from ethanol to give colorless needles. Yield, 162 mg 

(66.4%). mp, 248•`252•Ž. NMR (DMSO-d6+D2O) 

5: 8.53 (1H, s, C8-H), 5.67 (111, d, J=9 Hz, C1,-H), 

2.57 (3H, s, SCH3). MS m/e 332 (M+). Anal. found:

C, 39.96; H, 3.99; N, 17.18; calcd. for C11H1304N4SCl: 

C, 39.69; H, 3.91; N, 16.84 %. Rf, 0.19 (ethyl acetate: 

ethanol=l0: 1, v/v). 

 6-Chloro-2-methylthio-9 pentosylpurine (V). De

acetylation of II in 40 ml of methanolic ammonia 

yielded V, as described above. Yield, 65 mg (61.7 %). 

mp, 205-208°C. NMR (DMSO-d6+D20) 6: 8.63 

(1H, s, C8-H), 6.44 (IH, d, J=6 Hz, C.1-H), 2.62 (3H, 

s, SCHB). MS We 332 (M+). Anal. found: C, 39.59; 

H, 3.94; N, 16.56; calcd. for C11H1304N4SCl: C, 39.69; 

H, 3.91; N, 16.84%. Rf, 0.30 (ethyl acetate: ethanol= 

10: 1, v/v). 

  6-Chloro-2-methylthio-9-ƒÀ-D-ribofuranosylpurine (VI). 

III was deacetylated with methanolic ammonia (50 ml) 

to give VI. Recrystallization from ethanol gave a pure 

product. Yield, 448 mg (70 %). mp, 183 -184°C (lit. 

181•ŽC5)). NMR (DMSO-de+D20) 5: 8.70 (1H, s, 

C8-H), 5.97 (1H, d, J=6 Hz, C1'-H), 2.60 (3H, s, SCHB). 

MS mle 332 (M+). Anal. found: C, 39.81; H, 4.01; N, 

16.86; calcd. for C11H1304N4SC1: C, 39.69; H, 3.91; N, 

16.84%. Rf, 0.31 (ethyl acetate: ethanol= 10: 1, v/v).

2-1Mlethylthio-9 pentosyladenine (VII). A solution 

of V (20 mg) in methanolic ammonia (5 ml) was heated 

in a sealed tube at 100°C for 5 hr. The reaction mixture 

was evaporated to dryness, and the residue was crystal

lized from ethanol. Yield, 8 mg (42%). mp, 222-

223°C. MS m/e 313 (M+). Anal. found: C, 42.76; H, 

4.77; N, 35.36; calcd. for C11H1504N5S: C, 43.08; H, 

4.62; N, 35.90 %. 

 6-Chloro-2-methylthio-9-ƒÀ-D-ribopyranosylpurine (IX). 

6-Chloro-2-methylthiopurine 4) (0.4 g) was fused with 

tetra-O-acetyl-D-ribopyranose5) (0.7 g) at 145-150°C 

for 30 min in the presence of cone. H2S04 (3 mg). 

The reaction mixture was extracted with chloroform. 

The chloroform was evaporated, and residue was 

subjected to silica-gel column (2.1 x 40 cm). The 

column was eluted with benzene: ethyl acetate (5: 1, 

v/v). The effluent was collected in 20 ml fractions and 

examined by analytical tic. The fractions containing 

product were combined and evaporated to dryness. 

The residue was dissolved in methanolic ammonia. 

The solution was kept at 4°C for overnight, followed 

by removal of the solvent. The residue was crystallized 

from ethanol. Yield, 178 mg (27 %). mp, 239-246°C. 

NMR (DMSO-da+D20) 3: 8.65 (1H, s, CB-H), 5.71 

(1H, d, J=8 Hz, C1'-H), 2.60 (3H, s, SCH3). MS m/e 

332 (M+), Anal. found: C, 39.71; H, 3.98; N, 16.41; 

calcd. for C11H1304N4SC1: C, 39.69; H, 3.91; N, 

16.84%. 

 2-Methylthio-trans-ribosylzeatin (X) [6-(4-hydroxy-3-

methyl-trans)- 2- butenylamino)-2-methylthio-9-ƒÀ-D-riba-

furanosylpurine]. A mixture of VI (100 mg), 4-

hydroxy-3-methyl-trans-2-butenylamine8) (150 mg) and
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triethylamine (500 mg) in n-butanol (10 ml) was refluxed 

for 4 hr. After cooling, the reaction mixture was eva

porated to dryness under the diminished pressure. The 

residue was subjected to the silica-gel column (1.9 x 

22 cm). The column was eluted with a solution of 

ethyl acetate and ethanol (10: 1, v/v). The fractions 

containing product were combined and evaporated to 

dryness. The residue (101 mg) was crystallized from 

50% aqueous ethanol to give colorless needles. Yield, 

61 mg (51.4%). mp, 154.5•`157•Ž (lit. 155-156°Cl)). 

MS m/e 397 (M+). Anal. found: C, 48.57; H, 5.82; 

N, 17.58; calcd. for C16H23O5N5S: C, 48.36; H, 5.79; 

N, 17.63 %.
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