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weil der mit der Quaternisierung verstiarkte induktive Effekt des Chinuclidinium-Stick-
stoffs den benachbarten C-3-Wasserstoff beweglicher machen wiirde.
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Synthesis of Guanosine Diphosphate Mannose

Quite recently, knowledge about coenzymes of the constitution of nucleoside diphos-
phate sugar has greatly accumulated. Among these, UDPG* was first synthesized by
Todd, et al. with the aid of DCC method? and later by phosphorochloridate method.®
In 1958, Khorana® developed an elegant method for synthesis of substances such as UDPG,
utilizing nucleoside phosphoramidate as an important intermediate.

Earlier report® from this laboratory showed a new synthesis of GDP by means of
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* TFollowing abbreviations are used : UDPG uridine diphosphate glucose, DCC dicyclohexyl car-
bodiimide, GMP guanosine monophosphate, GDP guanosine diphosphate, GDPM guanosine
diphosphate mannose, Raa Radenosine.
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phosphoramidate method. In this communication will be described the first chemical
synthesis of GDPM® by a method including the use of substituted phosphoramidate.

The condensation of GMP (I) with cyclohexylamine in the presence of excess DCC gave
a crystalline tricyclohexylguanidium salt of guanosine 5-(N-cyclohexylphosphoroamid-
ate)(1I), m.p. 183~185°(decomp.), from acetonitrile (Anal. Calcd. for C;;He,O,N,P : C, 56.3;
H, 8.03; N, 16.8. Found: C, 55.28; H, 8.40; N, 15.26. Rf 0.63 (is0-PrOH : NH, : H,O=
7:1:2)).

(Ir) was reacted with benzyl dihydrogen phosphate in pyridine at room temperature
for 3days. P'-Guanosin-5'~yl-P*~benzyl pyrophosphate was detected on paper chromatogram
at Rf 0.40 (¢so-PrOH : 194(NH,),SO,=2:1). Hydrogenation of the crude product of above
reaction in the presence of Pd-C gave GDP, R,, 0.14 (EtOH : AcOH=75:30, adjusted
to pH 3.8 with NH,OH).»

a-p-Mannose 1-phosphate® (1f) was converted to its trioctylammonium salt and dried
over P;O,. A solution of 56 mg. of (II)(0.073 m mole) and 270 mg. of the above salt
(0.55 m mole) dissolved in 5cc. of pyridine was set aside in a stoppered flask with
exclusion of moisture at room temperature for 4 days. From the reaction mixture
GDPM (Iv) was detected as an UV-absorbing, organic phosphorus-containing spot, R,,
0.24 (solvent same with above), 0.27 (EtOH: 1M AcONH, buffer=30:70, pH 7.5),» accom-
panied with the spots proved to be of GMP-cyclohexyl amidate, GDP, and mannose
1-phosphate. The yield of GDPM was 169, calculated on the basis of UV-absorption.

A part of the reaction mixture was analyzed on the anion exchanger (Amberlite
IRA-400, 200~400 mesh, 0.7 cm®x 8 cm) which was eluted by linear gradient of Cl~ con-
centration with HCI-CaCl, system. Fractions obtained from Tubes No. 12 to 16 (each
20 cc.), and from No. 22 to 27 were separately collected and lyophilized as its Ca salt.
From first portion GMP and GMP-amidate, and from second portion GDP and GDPM
were detected on paper chromatogram as the spots having known R,; values. On hy-
drolysis of this GDPM-Ca with 0.01N HCl at 100° for 15 min.,” GDP alone was detected.
Mannose was also detected from the hydrolysate by the aniline hydrogen phthalate
reagent.”

On the basis of these evidences, it was concluded that GDPM thus obtained has the
same constitution as the natural coenzyme.
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