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Masatsugu Matsumoto and Michihiko Miyazaki : Electrolytic Reduction
of p-Ribonolactone with Controlled Cathode Potential.

(Research Co-ordination Division, Tanabe Seiyaku Co., Lid.*')

p—Ribonolactone and p-ribose indicate reduction wave in 1x107*M tetramethylammonium
chloride solution (A solution) or in 1x107M tetramethyl ammonium chloride-3 x 102M
boric acid solution (B solution, whose half-wave potentials are —2.45, —1.9, —1.8;, and
—1.9; (vs. S.C.E.).  Utilizing this nature, electrolytic reduction of p-ribonolactone with
controlled cathode potential was carried out in A or B solution.  The product obtained by
the use of A solution was p-ribitol and that with B solution was mainly p-ribose. This
result was interpreted from the point of half-wave potential. =~ The reason for increased
yield of p-ribose in the constant-current electrolysis of p-ribonolactone by the addition of
boric acid was presumed from the foregoing point.
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TRWH 1:)514(:,' MiEt&7A tetramethylammonium chloride %% i\, thzh I, I © Ey %Rbic. F D
B Table I w3

Half-wave Potentials and Limiting Current Constants

Tasee L.
of p-Ribonolactone (I) and p-Ribose (1)
p-Ribonolactone p-Ribose

Electrolyte ) .

soln. concentration Ey, H ia  concentration — E1 pH iq
(M)  (VuSCE) PP (A) Gby . (VaSCE) (pA)
1x10-*M (CH3)NCL - 1x10-3 —2.4; 57 2.3 5x 1073 —1.9 5.8° 3.6

1x102M (CHUNCL g 40 _18, 43 4.8  1x100  —19 44 7.3

3x1072M H3B03 ’

TapLe . Controlled Potontial Electrolysis of p-Ribonolactone
with a Mercury Cathode and a Platinum anode

Cathode Initial Final
potential C.D. C.D.
(Vos S.C.E.) (A/cm?) (A/cm?)

Catholyte

soln. time

(hr.)

Electrolysis

Products obtained -
p-Ribose p-Ribitol
(g) (g)

Current
consumed
(A-hr.)

pH

1x10tM

(CHs):NCl1 60 mi.
p-ribonolactone 2 g.
1x10*M (CH3)4NC1—-
3x102M H;BO; 60 ml.
p-ribonolactone 2 g.

—2. 44 1.24p  0.53, 7

—1.9 0. 508 0.22; 7

1.700 4.6~5.4 0 0.92,

0.73; 4.6~5.0 0.18 0.015
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Fig. 1. The Rate of Reduction of
_p-Ribonolacton with Controlled -
Cathode Potential

—@— yield of p-ribose at a cathode
potential —~2.45V (vs. S.C.E.)

AR T 5 A, B BEE O ERERD I 0 BRER Y ~Cl~ yield of p-ribose at 1.9V
. —x— residue of p-ribonolactone at
Table I iR+, ¥ cBMPER (T) zocwﬁﬁ (1) B EE ~2.45V
—A— residue of p-ribonolactone at
LickER% Fig. 1 R -1.9V

¥ 1x 1071 M (CHg)HC1+ 1 M(CH;)iNOH % 7213 1x107 LM(CH3)NC1+1x 101 M HCl %% ke T WTE:
4y H. Matheson H.S. Isbell; J. Research Natl. Bur. Standards. 28, 95 (1942).
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Tiobb A BEPCREROTC RS CLOERERD D Z ERTELH, I &L ORTHRBCEFTTS
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DBEILTIEE > T b, ZHEHIRD Eyp 25 0FUOELIZEFT LD THS. Lt CEBREMR
TLOEMBROIFAEC X » T OIREN EAT5 & L1k, WEEOBREFER L v, 1T LFiEEs complex salt %45 T
HTERIBEEZDLNTH VSN LROBEBMBMOMRE, Ey OENPLBIRTLZENTELEELLR
3.

= B OO &

R=F045 574 —%BBLUHE HE BIAR £~5 w2737 ¢ — 3B (PA-102 #) %My, 3@
AR, SAEAEEEE I ATHREBELEH, EAEEME m=0.88, mg./sec., t=4.21sec./drop (A=68 cm.
Ov 25°), pH %k A E R s HM-5A % {# .

p-ribonolactone m.p. 75~80%* C;HsO; Amnal. Caled. : C, 40.54; H, 5.41 Found: C, 40.75; H, 5.43.

tetramethylammonium chloride 3B A/LRE ML SE 25% 227 — A 71 b v X b 3 EELES

p-ribose FAYEHUIRBL B2 2 D F F (# .

HsBOs Wik fia /KL b 4 @EREG.

p-Ribonolactone, p-ribose @O K-S 45 F L4 1x107*M tetramethylammonium chloride (A ¥%¥)—1 x
10-3M p-ribonolactone H %\ % 1x1071M tetramethylammonium chloride—3 x. 10~2M H;BO, (B B )—3 %
1072M p-ribonolactone OEKIC E v v — A CTHEHM L No ¥ A2 B LCHEEREY RELLDOD 25+
0.1° X~ r 77 s%ilé, p-ribose 4 5x1073M » %\ ik 1x107M BETFhFh A, B %y hc R
i HIGE. ‘

EREE ERBERINAREBLEMEE (VE-3 B), 2REBEMAMERER, 1x107M tetramethyl-
ammonjum chloride-EROEKE L AV EMEEE L FHA, N SBPCEM BEBERIHZ — v 2 —2 - X
- CTHIE.

FEMNER TROBRAHETEMRELTR -1, :

EREWE « AWK E B 60ml i p-ribonolactone 2g. % ¥ fE; W : 10% HoSO. 10ml., [aik:
Hg 20ml. 35.4cm?; [BHR : pt #; BB B : —2.45V (vs. S.C.E.), & %13 —1.90V (vs. S.C.E.),; Hps:
30° LLF. 7R BMAER p-ribose &k OEBE p-ribonolactone % 1hr. & & 1o & . %5

EREDUE a) BEENABEOES : FRBEE.Y H0 400 ml. © L Amberlite IR-120, IRA-410 ©
B 7 A% LIEObEERETREY 7 v 7ROBEREO RS, REAHTIWEE L, EtOH X v HiEHA LT
AfstRBxE 5. mp. 99~101° CsH;O5 Anal. Caled. : C, 39.47; H, 7.89. Found: C, 39.14; H, 7.73.
B LEMLT m.p. BEF7 L. p-ribitol * F%E.

b) BEK S BEKOBE: FHRBEFRWMERL LY 5 v 7K L, phenylhydrazine 0.4 g., AcOH 1.1 g.,
H.O 6ml. % hnx PpREKIBEH T Lhr. gL, #HHF % osazone o Hu PR, 30% EtOH & » Hit&, #E
0.356 g. m.p. 163~164° bp-ribose X » 5 /= osazone L {BREl L m.p. e T » ¥, B X BERE L, 10%
NaHCO; crfifg=— 5 v, KBIEEREEG Lo Amberlite 1R-120, IRA-410 0% 5 A %258 L,
WaBERNME > 7 v 7REE 15mg. 2B, 0 IR 27 + ik p-ribitol OERDOFR L —K L.
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