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Masatsugu Matsumoto and Michihiko Miyazaki: Studies on the Constant-
current Electrolytic Reduction of p-Ribonolactéone to p-Ribose.
I.**  Application of Amine Salts as Electrolyte.

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

Electrolytic reduction of p-ribonolactone at constant current density was examined using
the sulfates of 28 kinds of amines, such as mono-, di-, and tri-alkylamines, hydroxyalkyl-
- amines, alicyclic amines, and aromatic amines, as the electrolyte. It was found that p-ribose
is obtained approximately quantitatively with some amines, specifically hexylamine sulfate
- and heptylamine suifate. The yield of p-ribose differed markedly according to the kind of '
the amine used, suggesting some correlation to exist between the yield and the structure -
of amines used. Some discussions were made on this point from the decomposition potential.
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U Tapre I. Electrolytic Reduction of p-Ribonolactone to p~Ribose at Constant
Current Density Electrolysis using Amine Sulfates as Electrolyte

Yields of

, . N . © Cell Time of rels Decomposition

No. Amine sulfate m Current. voltage T%m " electrolysis D’“@ potentials
catholyte @mp.) gy ¢ (hr) U7 T (Vs S.C.E.)
&) @ @
1 CH:NH, 4 1 59~6.2 27~30.5 3 27 8L ~1.82
5 C,H.NH, 5 1 7.8~8.1 3032 35 27, 825  ~1.83
CoHNH, - 5 1.5 "8.7~8.5  29~.32 2 2.8 8

3 (CHy):NH 5 1 7.1~7.6  29~33 4 18, 555 —1.68

4 (CsH:.NH 6.1 . 1 7.5~81  30~32 5 0.7, 224  —1.59
5  (CHpaN 4 1 7.3~7.8  20~315 7 0.2 7.3 . —1.60s
6 (CeHsuN 7.5 1  7.0~9.0 30~33 7 0. 65 18.9 - - —1.61s
7 CHCHCHNH, 54 1 7.5~7.6  28~33 3 2.8  86.4  —1.86s

8 (CHs»CHNH, 5.4 1 7.2~8.0 °  30~32 4 1.8  55.6  —1.67,

9  CHCHCH,CHNH, 6.1 1 7.5~82 28~33 2 2.9 8.1  —1.88
10 (CH;.CHCH,NH; 6.1 1  7.6~7.9 2732 3 2.3 700 —1.78
11 (CHy):CNHa 6.1 1 = 7.7~8.4 28.5~32 4 0.9, 284  —L16L
12 CHy(CHy):NH, 5.1 1 8.2~8.6  27~32 2 3.0, 9.5  —1.90
13 (CHy)%CH(CHzaNH: 5.1 1 8.2~87  27~32 3 2.9, 884  _1.87
14 CHi(CH:)eNHy 56, 1 8.7~9.1  27~3L5 2 3.2, 9.5  _1.92
15 CHy(CHy)oNH:- 6.2 1 8.6~9.2  28~32 2 3.2 981  —lol
16+ CH,CHCH,NH; -~ 4.05 1  7.6~8.0 2931 3 24 . 7.7 180
17 { '>-NH2 5.4 1 7.8~9.5  28~32 7 0 o 154y
18 ( H >NH, 56 1 9.0~9.9  28~81 2 29 866  —1.8%
19 { >—CH2NH2, 59 1  7.9~84  28~31 3 3.1 92.6  —1.85
20 { >—CH2CH2NH2 6.3% 1 7.9~83  20~32 3 31, 931  _1.74,
21 N 6.7 1 5563 . 2932 7 0 0 154

_— : ;
22 " H NH 51 1 7.0~84 2832 7 0 0 —1.52
SN : .

23 3 H NH 51 1 7.4~8.2 20432 7 0.6, 202 —1.62
) N . -

24 HOCH,CHNH; 4.2 1 6.6~8.0 2832 3 25 753 . —1.8l
25 HOCHCH,CHNH, 4.6, 1 7.88.0  28~33 4. 26 774 - —1.82%
26 CHCHOH)CH;NH, 4.65 1 7.6~8.0 = 28~3L5 4 2.4,  73.7  —1.85
27 . NHCH,CH,NH, 5.6 1 7T.1~7.8  28~32- 5 1.6 485  —1.65
28 CH,CH(NH)CH,NH, 6.4, 1 7.1~7.4  26~31 5 15  46.0  —1.62

Cathode Hg; Anode Pt; Current 1 or L5A; Temp. about 30°;
Catholyte : Amine sulfate, HzgBOs 3g., p-ribonolactone 3.3g. to HO 90 mi.

WXL DE L benzylamine, cyclohexylamine HEEMLTD 7 ~ 4 7 ATBEY TID BT D o i F DR
BELLRY, ¥h7 v o pKa® ERERC-oCh linearity %5552 LI2T Eiphote. RIENEOE
W p-ribose DARMET b bRTEENE TS S & Table I 2 LRMLEZ Z &nb, KBRS iﬁu%ﬁ
TRELAT 3 vE He bO7 =7 aWRIC X BE%NB TR & H%Létﬁ‘\ﬁ Hg REL

RiR:RsN15H,SCO, === RiReR;N*H-- 1450,2"
RiRsRsN*H e — RiRR;NH -
RiR:R;NH + mHg —> [RiRsR:NHJmHg

#8 benzylamine, ,cyclohexylaminé L Hg L7 ~AH 2BRIASHT VL. _
4) A. Albert, E.P. Serjeant : ¢ Ionization Constants’’ 140 (1962) John Wiley & Sons Inc.
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[RiR:RsNHImHg+ H;0 —> RyReRyNOH+ 1H, + mHg
(R1, Rs, Rg=H, alkyl, aryl, cycloalkyl, aroalkyl /e &' z—rq")
L%Héﬁ%%(wNmmeM)%$«@%ﬁVﬁﬁh&%ﬁ@Immnmﬁ&kioméﬁmﬁm“®éﬁ%
F2 LNDOTIRIRDD 5o ZOEZIIKDORERC Y » TREENB 2 LETBRTHODLELS. ,
T IEOEZEM | 73 ViR electrolyte & LABREORKCRIIEE Y BT % 7owiz, p-ribonolac-
WE%ﬁikMT;vﬁ&@ﬂhﬁmf@$—7mﬂvA&ﬁ@ﬁﬁrﬂgr@mmwmm@@@ﬁ%mﬁg
X o TR IHHD ZofER Table I kR X 5k, RMEEMOHT S p-ribose DNEH KL, B 58
méﬁ%ukMSEW%ﬁLfmg._@%uu_@7 VIERErERGs TV 44 v o BETORE T
HLEMUREBEML AU TC LA TEDRD, TIVALVORBOEREER LIELEL RS, T2
p-ribonolactone DETHEHEL L CEMBE) (BFB1T) BELZHEE LA, KRB # Ik Tk p-ribonolactone
DEFEBR/DHE 7 3 v 4 4+ b p-ribonolactone ST OEHBEA TS L, L L n—ribonolactohe LT ZEL
EREBMEMEZRTT I vik electrolyte & LCRWEHBARIL 73 v 4 Fv 0 BRBELEE 2SR ’
‘L. p-ribonolactone 1o\ TILiE & A LT D by, F Db p-ribose DITEH O FEBD TEY ChiE
LT%&&L&H%F@%%@&%%??*vﬁ@%AnmnqmmmMme@%ﬁ%ﬁﬁ@ﬁ?*y#ﬁvi
;<§tmﬂ%§éﬁ?ét&wmm%@m%ﬁﬁ<m5k%ﬁ?ﬂm%ﬂ$&%%@ﬁke%ﬁ%&%é&
EHBTLNTEBEELSD.
kkLha@%%Em&%mom1®@%m%ﬁﬁm%oﬁ%;Dﬁi&ﬁmofma.

£ B o

BEREESIURE BE ERERIMANEEAEREE (VE-3 &) 228 L LCER.

K- w2 AMEINMAR -5 vy 5 7 4 —BE (PA-102 H) LA, WEREKEL AHEETHE M
FIHRERYEE, BHRTEER m=0.88, mg./sec., t=4.21sec./drop (h=68cm. OV 25+0.2%) & @it ngF
BWe—x~ 300ml (KEH 354cm?) 2Hv, ChEREMABBEEL LS ALCREAER2BEL BESC
VEEBFREE, BEEEHEREML, BEE LT He 20ml (REHK 3v4om?), BEITESRE AR '

8t p-ribonolactone m.p, 75~76°, 7 I vEHMEREE{ERERERO 7T IvE KBBE L, hk HEE®
HoSO: # BT L OB R LBE 2 5%, MeOH, EtOH % % v iz MeOH+ = — 7 i T +4 2
MEBERLCER ToMRERXTRCHERESRAY AL L. , :

D-Ribonolactone @7 3 L% electrolyte &4 3FTEFBEERAT a) ETird: &y © o-ribono-
lactone 3.3g., HsBOs 3g., 7 s vEiME ® Table I /R LHEEYHHE LT H0 0ml, mwLiw: BEK:
109 HoSOs 30ml; BAEEM : 1A 712 1L5A; BREERFE : 2.8A/dm? 4w 4.2,A/dm? B 28~
32°, e ® pH 4~4.6. B oA EZRTHHL, EREOLKECTEML, 1hr iR pribose 3 X VK-
# p-ribonolactone % EEY L. .

b) AR OB 1 R pribose B BEMICELARCERY L, BER e He X h 4R L 10%
NaOH iz¢ pH 9 (TB) =L, 35z 10% HeSO: = pH 6 (BTB) ik L= D%, RE 40° T eRESRRE
L@E’&iﬁ MeOH 1w THitH L, #HEW L v MeOH # P&k L, v F » 73k p-ribose 28 5. %E?‘é & 5 dhdl

CEHEBEBHLT mp. BTFAL, 3Bk o-xylyl-N-p-ribamine % LT DHERD T8 .

T EREDOR—FAY F7LHEE 7 3 viEo Table I iiF Ui FrEse HBO: 3g. laz(“féil,'c
HoO O0ml wm Lot Noe ¥A2BUER O 2B Lo 25202° cH-5r 77 2% WKL, O
-E HBORREFALRTEICDOWT 45° FIFEYCE v ERELEZRD R,

Kﬁ%k@LTﬂF%%%botﬁﬂﬁ@%%%ﬁE%EV%E,%RI%ﬁ%%ﬁKDM%E,ﬁ%%%
$olo o R EEBT AR BRIES L, o-ribonolactone ZHEHT & » L MHB OB KRB 2 LET.

HA R ERR ST RREE

OO OBAMEORTE LD D L LT ELs k. ,
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