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Studies on Kojic Acid Derivatives

By
Itsuo ICHIMOTO

Department of Agricultural Chemistry, Lab. Chemistry of Natural Products

Kojic acid (5-hydroxy-2-hydroxymethyl- 7 -pyrone) can be produced in good
yield from a wide range of carbon sources by the action of a variety of microorganisms.
The acid was first isolated by Saito in 1907 and the chemical structure was defined by
Yabuta in 1924, Since then, numerous publications of kojic acid have dealt with
its chemical and biological properties. Kojic acid is now available from various carbon
sources (glucose, sucrose, etc.) in technical grades by the action of Aspergillus flavus-
oryzae.

All of the known derivatives of kojic acid were practically prepared either by
reactions involving its hydroxyl groups, or by the replacement of the ring oxygen atom
with the nitrogen of ammonia or amines to give y -pyridones. However, the charac-
teristic chemical properties of kojic acid and its related compounds (comenic acid,
pyromeconic acid, allo-maltol, maltol, etc.) have not yet been throughly established.
The industrial application of kojic acid derivatives has not also been exploited.

In the present paper, the author deals with the experimental results and discussions
to establish the characteristic chemical properties of kojic acid and its related com-
pounds, and also describes the exploitation of physiologically available substances.

Chapter 1 Syntheses of Maltol and Ethy-maltol from Kojic Acid

Maltol (3—~hydroxy—2-methyl- 7 -pyrone) and ethyl-maltol (3-hydroxy—2-ethyl-
7 -pyrone) are useful for ;improving the flavors of various food products and as
ingredient of perfumes and flavors. In this chapter, an excellent synthetic method of
maltol homologue from kojic acid has been established.

§1 The Alkylation of Kojic Acid and its Related Compounds through
their Mannich Base. The Mannich reaction of kojic acid in both basic and acidic
media was studied. Mono-Mannich derivatives (substitution at position 6) were
obtained; the reactivity in basic medium was found to be considerably greater than
in acidic medium. This activity of the 6—position may depend on the existence of the
two limiting resonance structures of kojiate anion. Reduction of the Mannich deriva-
tives with zinc dust and acetic acid gave 6-methyl kojic acid. Mono-Mannich
derivatives of comenic acid and pyromeconic acid were also prepared in the manner
similar to that of kojic acid. Reduction of these Mannich derivatives with zinc dust
and acetic acid afforded 6-methyl comenic acid and maltol, respectively.

§2 'The alkylation of Kojic Acid and its Related Compounds through
their Hydroxyalkylation. Hydroxymethylations of kojic acid, comenic acid and
pyromeconic acid with formaldehyde in basic medium yielded the corresponding



210 KRB ILREAACEE, L35 - EWE [Vol. 22

methylol derivatives which were reduced with stannous chloride and hydrochloric acid
to give 6—methyl kojic acid, 6—methyl comenic acid and maltol in good yields, re-
spectively. Similarly, hydroxyethylation of comenic acid and pyromeconic acid
with acetaldehyde gave the corresponding a-hydroxyethyl derivatives followed by
reduction to afford 6—ethyl comenic acid and ethyl-maltol, respectively. The
hydroxyalkylation appears to involve the reaction of a kojiate anion with the aldehyde
by an SN 2 mechanism.

§3 Selective Oxidation of Hydroxymethyl group of Kojic Acid (Synthesis
of Comenic Acid from Kojic Acid). Selective oxidation of hydroxymethyl group
at 2 position of kojic acid has been extensively studied.

I. Microbial Oxidation: Benzyl or methyl ether of kojic acid was found to
be easily oxidized to corresponding comenic acid ether by Arthrobacter ureafaciens
K-I in submerged culture. By the addition of kojic acid ether (0.5%,) to the growing
culture which had been pre-incubated for 1 day, comenic acid ether was accumulated
almost quantitatively in 4-6 days. With jar fermentors, higher accumulation of
comenic acid ether was observed than with shakeflasks. Maximal yields of comenic
acid ether (969,) were realized in 3 days in a jar fermentor, suggesting that mass
production of comenic acid ether by submerged culture is possible.

II. Chemical Oxidation: Nickel peroxide and active manganese dioxide were
shown to be useful oxidizing agents for the hydroxymethyl group in kojic acid benzyl
ether. 'The oxidation of kojic acid benzyl ether with these oxidizing agents in an
aqueous basic solution afforded the corresponding comenic acid ether in good yield
(about, 90%). The best yields of comenic acid benzyl ether were resulted from the
use of following conditions: pH, 12; reaction temperature, 40~60°C. 'The oxidation
with nickel peroxide can advantageously be completed in a short (0.5~1.0 hr) with two
equivalent amounts of the available oxygen in oxidizing agent. However, the com-
pletion of the oxidation with manganese dioxide required both a large excess amounts
of oxidizing agent and a long time of more than two hours. Moreover, nickel peroxide
recovered after oxidation can be readily renewed and repeatedly employed.

III. Hydrogenelysis of Comenic Acid Benzyl Ether: The hydrogenolysis
of comenic acid benzyl ether over colloidal-Pd, Pd-BaSO, or Raney nickel gave
comenic acid in good yield.

§4 Syntheses of Maltol Homologue from Kojic Acid (Decarboxylation
of 6-Alkyl Comenic Acid). 6-Alkyl comenic acids were decarboxylated with
copper powder or KC—400 (tetrachloro-diphenyl) to afford the corresponding maltol
and ethyl-maltol in pure state, respectively.

It may be concluded from the results described above that the commercial
production of maltol homologue from kojic acid is accomplished.

Chapter 2 Syntheses of Pyridazine and Pyrazole Derivatives from
Kojic Acid and its Related Compounds

Interest in physiological activity of N-heterocyclic compounds such as pyridazine,
pyrazole and pyridone derivatives has led to the suggestion of their synthetic deriva-
tives from kojic acid and its related compounds.

§1 The Oxygen Exchange Reaction of Kojic Acid and its Related
Compounds with '*0-Enriched Water. In order to examine on the attacking
site of nucleophile toward kojic acid and its related compounds, the oxygen exchange
reactions using '®0 as a tracer were studied. ‘The exchange reactions of kojic acid
and 7 -pyrone were carried out in aqueous neutral, acidic and basic solutions. The
incorporation of *O in kojic acid is similar to that of y -pyrone and the incorporation
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into the ring oxygen was observed. The exchange reactions of eight kinds of kojic
acid derivatives and its related compounds also proceed in the basic medium. The
results obtained show that the ring opening is sensitive to the position and nature of
a substituent on the 7 -pyrone ring. A compounds, having an electron-withdrawing
group at the 2— or 6—position of the r -pyrone ring incorporated more '*O than a com-
pound having an electron-releasing group. The mechanism of oxygen exchange
reaction (attacking with hydroxide anion) is discussed together with resonance effect of
kojiate anion.

§2 Reactions of Kojic Acid and its Related 7 -Pyrones with Hydrazines.
The reactions of kojic acid and its related 7y -pyrones with anhydrous hydrazine or
phenylhydrazine have been investigated. Kojic acid and hydrazine gave 3,6—
dihydroxymethyl-4—oxo-1,4-dihydropyridazine and 3-hydroxymethyl-pyrazolyl—(5)-
glycoloyl-hydrazone, in 65% and 219, yields, respectively. The same reaction
occurred in the case of allo-maltol and pyromeconic acid and gave the analogous
results. On the other hand, 5-methoxykojic acid was allowed to react with hydrazine
and afforded 1-amino-2—-hydroxymethyl-5—-methoxy- 7 -pyridone and a[3-hydroxy-
methyl-pyrazolyl-(5)]-a-methoxy-acetaldehyde-hydrazone, respectively. The
reaction of kojic acid with phenylhydrazine gave four kinds of 1-phenylpyrazole
derivatives. 'The structural elucidation of these products could be fully substantiated
by chemical evidences and spectroscopic data. The mechanisms for the reactions
are also discussed.
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1 . and ‘% indicates the center of
electrophilic, nucleophilic, and
radical substitution, respectively.

Fig. 2,

[
T and | indicates the center
of electrophilic and nucleophilic
substitution, respectively.

Fig. 3.
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T (9) RV ATALTFEYF, 7IvEFELRHD
FHELXD 3 (or5)-OH-r-pyrone ¢ Mannich i
MLURKOL EEES TOBERETTRELEN
Bt T OOR G IDRT 3 LB TXx 5 (Fig
14),

Kojic Acid®

B, =CH- o, =CH-

6.57 8.09
CH,
ﬁ7 :‘QH_ 7N< —
CH,

6.41 2.81

o, =C-CH,OH
4.52
b .
)
. a, —C-CH,OH
HO
E\/u)i 4.37
(JH:;\ al, a
N—H,C (0] CH. ' —C— _N-—
CHy/ ? 20« =C-CH,N
4.37

The spectra were obtained at 60Mc, on a
Solvent : a) D,O;b) dg-DMSO (+

Varian A-60 spectrometer.

- D,0).
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Basic medium _
o} 0o O
H H OH (o)
R R 2
>H: + é=o—-— >N—(‘Z—OH /f‘j/ﬂ» ’ -— |
R 1'4 ;l{ R }|{ HOH,C o] HOH,C 0" HOH,C 7o
A B

2 0
o R 1bI[ HH /- ©
| + >N—C—OH-—-— | NS . OH
Y R | a_“'C‘ﬂ;——‘f\‘ OH
Hom,e” 97 ¢ H nowe” 07 1T\ | HOHgC CHZNR,
VAN
¥ R

Acidic medium

R i
>N—C——OH —_—
X i

i

o)
R © OH
>N —CHy  + |
R HOH,C 0
0
CH,OH o

o}

OR’ R
(T - >NH
HOH,C 0 CH,0H R

() R'=H

L]
{ >N CH2<~——R>N-CH2 :l+ Hz0

0
|
HOH,C (o} CHzNRz
CHN(R),

/ELj/ >NH + HCHO
HOH,C

(99 R'=CHj3

Fig. 14. Mannich Reaction of Kojic Acid

FTHEERGETTHIR (1) BEPIICEET 3
DM (1) © pKa 7.96™ X D IHRMIC TN L
HZbohb. THRbLLE7 =/ —nikOHES SO HY
JRREIC X DAER L 7= 7F94 ¥4 4y [A] &
T D HIGERAK [B] 0% 5ic kb, 7= [B]
WR-TI/AFa— iy LT SN2 EIENIC
Mannich R % £33 7.0, HBHEEAKRD TR
EODICFUBHHETT 26D LHEESN S,

R TICBOVTRR-TI/ Fa—v kD
OH 43 L v = 0 44 4 (RON—CH,) %
HERRL, TONTF AV HREEC 1) 2T U TGN
1920 BRUEERD TERIEZETHD [A-B] 0

WRDBFGENBHA E12L, % D1 DITREDHET HkE
DTHEL, MBI L - THRDTY 20 0TS 2
bDEEZLNG.

Y ED#ER, Mannich BEADYRD KO ARRER
WT v h ) RUEDEYTH 5 DL PITIE - 72,

V) Mannich FE{ED;ET (6-XF/LiEE (8)
DERK)
Rx%w%@%éé&?%twmmé%(s)@
R-N-CH,- #0/850% B, #¥kED RS AT
%R BAE A AV 7235 A& Mannich B 08 T &
FAFHCE 0 v EORTEEC 5 EEL SN L0T™,
Hi# D52 SR IICIT I 5 Fik oWy hesh 2. 7
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O
HO HO
ER Zn+AcOH ER
RNH,C 0 CH,OH HsC CH,OH
Fig. 15.
0 O
HO HO HO
l 2 \ Mannich reaction I 10 I Zn, AcOH [ 2 '
(86%) (60%,)
07" ~cooH RNH,C~ O COOH 3 0 coo
0 0 0
HO _ . HO HO
| 3 l Mannich reaction | 1 I Zn, AcOH | 13 I
750/ ¢
0 (75%) RNH,C 0 (55%) HsC 0
Fig. 16.

&, MU 7oL, OKERER TR AR 2 HVE T
zWW)§N4Mfg@11ﬁx%witml%w@
5 13 i & IR (56%) T6 - X Fvidlie (8) %
52 30 ENPS I -7 (Fig. 15).

VI axy®(2) Lo xavE(3) &0
6 -AFINLIAXVEE2) BRI b—IL(13) DERK
i gk (1) €20 Tid Mannich G,
BITo 2B OH KD 4w b+ AL 2 F v LicslT)
LichsAhkEASbiIc a Xy i (2), Enxay i
(3), KEIHLT6 - AFaxvig(12) BXUY=v
F = (13) OB AERA . (L& (2), (3) 133
(1) EMBRICE 2R T Iy, s )y EERE
H % &P MG L THY Y 5%/ Mannich i
& (10), (11) ZART 5. TnEZ MWK LKNRT
BITTHEEN TN T 5 2 Frdik (12) ORE

60%), (13) (W&55%) W 5h 7 (Fig. 16).
#oai mEEEFOEUT 3 (or5)-OH-r-
Pyrone {t&#H 0Ok FOF2 7
FJuit
WwimicsnTE (1), a2V (2) 8O0V
0O

oxavEE(8)® OHED AL kALK A F L E A
AT BFEEZPSMICL 7248 Afiics ik OH-
7-pyrone O OH HEDFw b AIND I DRE LA F v
HOBABITIF2V b —VERDIDDTF IV
R ATEATES 3 5 7oAl a X v g, &
uxaygor Fafy s fbicon T2
Z7c.

—fRIC T =/ —VENSEREEIRE R THRV AT VT
EFERBLT ANV D B0 7/ CH,OH 3
DBFAS NI A F o0 —vilYREERT 5 L3k <
rhmonTsh, 7=/ —VillEARo—TBREL
THOLN 2™, ik (1) On&O H-r-pyrone
LHEFRE L OBEBRUKIC LT OH Ho 4w b
MPEETH D, i CH,OH ROEA MRS
N5, BICHEERERICBOTZ OGRS T
b5,

ik (1) EhnvaTrFe FORMGIE Barham™,
Woods™ Ik - THEHLNTVS., BEEELTIAR
) —VEROET Y B=TK, RISKE Y — 42
ML & LT RIS ¥ £ Fig. 18 ORI N
s RomE 2B L. EHEL TS, 20D

HO HO I HO
\(j\R’CHO \/fj\ Red. l I
0 R HOHC ol R Hz(l? 0~ >R
R’ R
R'=H or CHj

Fig. 1

7.
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O o} (¢}
HO OH HO
| RCHO |
T
O CHzOH  HOH,C (0] CJH» 0] CH,OH
N a9 R
(@] =H
0 0]
HO HO CH,OH
| ] 'HCHO l |
_
HOH,C O CH,OH HOH, C CH,0H
(7) (15)
M.p. of Hydroxymethylation products
Compds, - (14) (7) (15)
Barham 248~249°
Woods 155~156° 233° (%)
Ichimoto ) 248~249° 158~159°
a) Yields of products (%)
(14) 7)
Exp. 1 4 76
Exp. II trace 85
Exp. II1 trace 9

Fig. 18.

% Woods QAR #5i1T (15) OftEa#s 3 (ord)-
OH-7-pyrone DALEEE XD #WE LEENS D TH
D, ZO@EXDHEE LTRSS FHPOBEAL TN
% (14) LRA—PBEEEZONDH, ThdERYI
DTN, LRI L 2RI ENTES
TRATHZ. FFGEE (1), a4 (2) B&
vrn xavig(3) ongk OH-r-pyrone @ OH #
DA+ RIDRERE T F v ALEEDWESL, F/2ZF DK

(o}

O,
e B l
- e\ 0~ R

R

0 o

Retaho

O R
HpC <

Fig.

ISBHEZ W] O T T B 72 DICTF D In & K6 Fok KuE
LT (Fig. 19), Kigkp T (1) L=y
%, NaOH, KOH, Na,CO; %z # & L THOTK
IBSEIHER BR (1) 2FTrv0hvaTrit
F& pHBOLIEDT VA ) R TRIBS & 3 &4k
M (520 TRACERIIC (7) ZERL, &I
RCHBELE 2 HEERB L. & 5 IEIRIGARY
ELTHED (14 oAb FED S (Fig. 18),

OH

+ H0 'HCHO + Hy0 === Hzc'\
‘OH

(m OHIU
j\ CH:

19.
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AEEaAVEER(2), o xavig(3) KEALL
NENHEY T 5 4 F 0 —viFEE (16), (17) /K
L (Fig. 22), x5ikch s CH,OH o CH, &
ANOBRETCEAE 2RI L, BILE-Bick 23
B iR TR A L L B T6- 2 FIVIRE: 8,
6-*Faxvig (12), BXO=wvt—u (13) %
Barclicgyl .

Frtoe FaFvy AFufbEGHL, 3 ViR
(2) vuxavig (3) Khrva7rviTe FOoRD
K7t TATFe FEERSETERER 6-a-L F
oFvrzFrax R0 BiFa-brodyF
vz k= (22) ZA/RL, KOTE S (200,
(22) 2L E—BTELL TRELIL 6-2Fva St
VR (24) BEU T Fu=v b —ov (25) 2R L 7.

I) 3 (1) O ROFIXFILE

i (1) &=l vo%e v 2R R KA
th (pH 8.0~10.0) TGS ¥, Y E - ¥—
Ja< 7T 74— TREMICGET IR (1)
DA LB UG TR AL B (3 (ord)-OH-r-pyrone
IR EAN) 253 5 28y b 2326 H B
L, BUSBBABAIAMIATE®R (1) 028y b
BSEAICTER URE TR L. FUNRE, HEOHE
MICX O AERBICETOERMRS T 5 45, Rf 0.54
I main spot (7), Rf 0.25 {T trace spot (14) H3El
maie, FUKKE 04504 i T mp. 158~9°C
((7), Y& 76~90%), m.p. 248~9°C ((14), &
4% ~trace) Z-BiEL 7o ((Fig. 18 M),

ID (k&8 (7) BXY 19 OBE

1ta¥ (7) oafrEi CHsOs, T izh b #HEERE
EHROFEBIC—IKL, FABRR ARSI +ricBNT
2f@p CH,OH R vC-0 IKh T LB b B
IR A51095% X ¢f 1087 cm -1 i, 3350 cm~! fiLicsd
(1) kbt OH HoBPrEgsnl. &
SBIR 2= 7 FITE O T b R (1) (AN 269
my) kDb 6my FEEBICHEL, NMOH 275 mpu
WK AR L, OH ZED AV M fLicBEBEINEAS N
TWBTLEERLTOBDT (7) OMERLZESH
%. oG KIKRYT NMR 27 bvic X D
Bani (Fig. 20),

b&® (14) JFockEairk b CisHpOs 0B RIEIIC
—F L, mp. Ok Barham™ OFE L - HEER
ERLE—-YEELEZOND. EARR AT AT
13 AMEOH 284 mu WRIATR L, AT A<Z b
MTBNTIE CH,OH Kicd L3 vC-O I A

[Vol. 22
0 ,
HO H 36.37
HOH,C™ 07 “CH,0H
54.48 54.37

1 1

1
6.37 5.50 4.40
8-Value (ppm) from TMS

Fig. 20. NMR spectrum of Compound (7) at
60 MC in d;-DMSO

1100 cm=1 Ty v+ — 712 1 KOBOBRINART &8
& O Bartham @ % ER L THRONZILEMED
Hah7 2 b, sowcibdty (7) ZEEERER TH
i (1) &EGEERE (140 2HERTIHHEID,
1tet (14) 13 2,2'-Dihydroxymethyl-6, 6'-dikojyl-
methane TH BT 2R L 1.

I 6-ERFAFIAFILOAXVEA6HIVE R
RFL2Nb=L A7) OERK

BEHEEBREDOE FaofvaFuihsast vk
(2), ¥oxavig (3) KHEHAT 2L Thzth
MY 94 26-t FoFfvxFras g ((16), mp.
178~9°C, I&90%), & FuFv=ivt—i ((17),
mp. 152~3°C, N§80%) #HEE 4 2 LT,

IV) R

EEMEKERPICEO TR AR L 22 G (Fig.
19) ITHt - C, Mannich G R@BICT =4 ~
[B] 28w 77 e FARRICREEN R A2 LT
[ transision state C| % T, #HP»IC X Fo—vik
HMkrHRT b0 EMEENE. —HBRHELXHTT
DE FaFy 2 F LR RGBT S UG
OEFTRTL LoIWT, M (1) »oRPED (7)
DERBIERSINIZIZTTHY, AvkR=vsgtv
(+CH,OH) otk s b FoF v £ Fibidbbi
EHITLIEN T EHHOMITH » f2 (Fig. 21),

OH
H2C< + HA =
OH

(0]

0
OH OH
+
I+ mcon — |
e
R™ o R N0 NCHL0H

Fig. 21.

3
HzCOH + Hz0 4 A™
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V) 6-ERFAFIAFIILEEE(7), 6 EFAFY
AFNAXVE (16) LT E FAFIIILb—IL
A7) KD6-XFILEEE (8), 6-XFIL A XVER
(12) XTI F=IL (13) DA

EFafvzib—u (17 8797 4XEEE
SOHS BB CEMAKR/IT NG, % (1) o
KES™ LRFkIc CH,OH #» CH; BIGEITE
NIERE (20%) TH 3 HBwvt—n (13) 5%
7z. i (16) BLY (17) & SOCL, ©7 anikl,
zhFEh6-2ovAFrax sk (18), a-Zarw
W= (19) 28K L, s 7 otElibissh
K EKEER CTEITT NIEHESE T 5 4 FVihER(12),
(13) BESNBH, TOBAGEIER (K20%) Th

\f‘j\cmon
7

~

WA © T RARDHTIE

"Gl
O
HO HO HO
) flml@
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50T, CHOH [ CHy BANOPERO O EHE:
BILHAEMRET L 1.

Bailey®® 2387 5 v EAICHWE/E 18Ik 5
BEEARRLT (7)), (16) BXU (A7) DiE
TLA RS T WY BT OKIEKRP TELE—
$ % L O T0ORIETR) v it CH,OH—CHjy
OEILEHTRbNT (7) & (8) (75%), (16) X
» (12) (80%), (17) kb (13) (70%) Eohic.

& (8) biE/K7 v Al LOKNHR TRILTHE
8 nE Ty (12) 252 1.

VI) OXVE(2) BKUTERXIVE (3) KD
6-TFILIAAVE(20) BT FILTILb—JL(25)
DERK

0 0
HO HO_ |
| 3 0% | 17 |
0 HOI,C” 0
K
2
0 0

HOH,C CH,0H CIHC COOH HOH,C 0 COOH CIH,C 0
e
5 %Q°\°
0 o Sl
HO
| 8 | 8% 1 12 | | 13
HsC CH,OH (e} COOH HsC (¢}
Fig. 22
(0] le) 0
HO OH HO
l CH3CHO
—_——
o] || !
0o HOHC R (o) CH 0 R
|
3
2),(3) (20), (22) CHjy @1), (23)

]=COOH (2, 20, 21); R=H(3, 22, 23)

Hydroxyethylation of Comenic acid (2)

Reaction condition

Time (hr) Temp. (°C)
6 45~52
10 32~40
20 23~27
**3 55~60

**None hydroquinone.

Yields of Products (%)

(20) 21)
61~65 15~20
63~68 10~15
85~90
10~15 50~52

Fig. 23,



224 NG RV NE S SE <=L 4

LT b —VERD DI, Bt Fodv s
FMEERBEAL, a4 vBBIUOn 2 avigeTx
FTVTE FORBERA .

CORINE BN TIRUSEEDEENA XL, 30°C
PULETRMEERY QD XU (23) OAR N
L, X 15°C DIFTRIFA ERIGET, 23~27°C H3
EFofy ok (200 X0 (22) DAERIC
RBTHZTENAMEN. BBHEOE Pt/
v (EEBILFD 2R @D, (23) o4k
BXAoni.

Fibbax v (2) BXoraxavg (3)
DFEFREEKIER (PH 8~9) KEELVDT 2+ T
TEFBIUMEDOL FuF, viinz ¢ 25°C §itk
TR G SH 3 &ICLD, 2hahiNd
B6-a-t FaFvrzFras ol (20) B a-t
FafyLsirwwr—n (22) RERETHOND
T EHM - 7z (Fig. 23).

A8 (20) X0 (22) B &R it

0 0
‘ I SnCly + HCl | |
e
Houc” "o R H;Cp 0 R
]
H,C
20y (22) (24) (25)
R=COOH R=H
(20) (24) (22) (25)
Fig. 24.

[Vol. 22

I EORBIC6-TFva s g (24) BXOTF v
vV k= (25) EARL .

B3E HMERORAISDERAEEIL

AICBNTRBEBE D 2L D 4 Fu—1 i (CH,
OH) ZEHMINCREET 272010 T AVRE Y VE
(COOH) ~op BRI LIC X 22 4 v (2) D&
RRAE RS 1z

W (1) 5 (2) ~oEERtI>VTRF 4
A2 H3IgER SRR Arthrobacter ureafaciens K-I RRIT X
BIBRAH OhRMEE LT Ta A vig (2) OB
BECRIDL T 3 UERKI1%). KT, Tanner?
5 & Fusarium, Absida [& O O BEiEAE RO TR
(1) &0 (2) ZBTOERONTRHENETH S .
{L2ERY 1S EREIR (L 1T DU TIE Stephen'® 5 (3¢5 ¥
U L—RFBEMIE AR O TESRIC X > TR (1)
Mo (2) ZERETHONS EWMEL T 3 08EH
BLOMNDS DIHR DK, HED (2) LrBEET
ot M (1) ©ink OH-r-pyrone 3 H
W= VEE OH BN L T 370 W okl
HIC & BRALKIGETIR E 0 VORI 2 D TH &
K DITRRHbN T AL LT VT OH M % £
FUBHBNRR OV ETHREL TS, RO 4 F
WI—=Fn (26) BIUORyOvI—F5u (27)04L
COWTRIEATTRDN TN B, BERIICH 3~ &
H DI IZUNT0,87~85)

FHIEE (1) Xoax vk (2) 2RELS
FRE 2 7dicii (1) o CH,OH £ &R 1%L,

0O
RO i HO i HO
O — L (]
0 CH,0H 0 CH,0H H,C 0

(26) R=CH3
(27) R=CeHsCHg

oxidation

o o i
RO HO HO
V" 1)
0 COOH o} COOH 0

(28) R=CHj
(29) R= CeHsCHz

Fig. 25,
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DWW T & B A A FoRE N s K OMEF
LI > B D A Frz—Fu (26) Fild~y
Dz —Fn 27) XDFKRASTEERICHY T 53 X
vir—Fv (28), (29) 2B sHEERHLE. 1k
A (29) BT h—= v, 70y AR RN
IKIRT NIRRT L D BB~ v Vv
fbshTax vgR(2)2EBNERTEZ . (Fig. 25)
ZD1 MEMCEIBEAFLBIORY UILT
—~FILPBAAVEAFILERUOR DL
I—F IOk
I aXVBXFABRURYDIILT—FIL (28,
29) DERIHBLUHR
IR ## B Arthrobacter ureafaciens K-1 #4800
resting cell IT & 2 MRS IC B W T Bt i Hfiiifk

SRR D

225

PRidsieo x F ol Loty Ot —F1(26), (27)
KRt LT HERIbEEE A L, MRODE L EMRICHERIE
iiEeh K-1 kD resting cell T (26) k721 (27) %
SRS B L, SRR TR L << 31k
ApEont.. CoRmREHERENTh I X VIR
DAFNVBIORRyIvz—F (28), (29 ThH3
T MRS, T b(28), (29) BRI D
ERTIRZN OIS D R ICER L, A
ASERINETHEE LS5 EAHL I 2.

1) AAVEBAFAEIUERY ST —~FIL(28),
(29) O&HRE BIURE

HORBEM ClR 7 4 3 v3EH) T 2 ARIREIEEL
R AR BEY (26) k721 27) 2 pPH 72 O
M/30 Bk i ic BEL 30~31°C TIREK

ELTaAVEE (2) AHEE WELTOED, Ko B e30MRIEE LT L 7. RUBHE &I TRk
i I Il 1 1
3000 2000 1500 1000 650

4000

Frequency (cm™ 1)

Compd. 28
Methyl ether of comenic acid

1
4000 3000 2000

- L
1500 1000 650

Frequency (em™Y)

Fig. 26,

Compd. 29
“ " Benzyl ether of comenic acid

Infrared Spectra of Comenic Acid Ethers (28, 29)
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BLORDMEEZHREL i, HiHEE kiR
TNRFEEORKERSLERL TL 5. =2/ —VTHEHE
#%, (26) O3PS 13 mp. 258°C O¥E, (27)
DR S 13 mp. 196°C OB BE SNz, T
EBLC mp. XhzEhzEh (28) BV (29 TH
B ifEE s, BHERAL L OIRA, AP 2 <7
PO RRIC K D ARERYIE (28) BXO (29) T
b 5T LRI (Fig. 26).

2) K ItkihbHE(C KD AX VBRSO —FIL
(29) DHEE

LRI VWS pIsk HiC K-1 fk resting cell (358
fer—7 (26), (27) ZELLCTERZOMYT 2
AAVBAFUBLIERY LT —Fv (28), (29)
T BZ B0 B IBEEAER T EEICRT (28),
(29) DA YIFFEN 2D TLTO KikERA 7.
wAbdy CRRED & U TRIURIET 5 058 ss Ly
THY, WOBERY (29) 03 VB (2) ~O
i DAl b IKIRIC & B Ik TR T AT 13
ABENHSHEBAT 27) 2V,

FERBEHIT 2 HRESE L 7 resting cell & DA
Table 2 Production of Benzyl Ether of Comenic
Acid from Varying Concentrations of
Benzyl Ether of Kojic Acid

””” Yield
of benzyl ether of
comenic acid

Added
benzyl ether
of kojic acid

g/100 ml
Exp. I 0.5x15 7.7g (96.8%)
Exp. II 0.6x15 7.8g (91.8%)
Exp. III 0.7x15

8.0g (72.0%)

Fifteen flasks were employed for the three
experiments and 120 mg of cells (dry weight)
was used in each flask. The reaction mixture
was incubated for 6 days.

RIS RFACE, BEE - EF

[Vol. 22

Bt A, Table 2 35 X8 Table 3 17”310 & 455
Z1{87z. Table2 X1 (29) KR TEPEK (72~97)
% TRONDZT EMHML, BYREBTIIIRAEE
B 97%) &€ 27) »5 (29) Kigfbsh, FRS
NBTEHHHS NI -7z, Table3 D#ER IHER
LEBOBAGEEAZDL, AERICHVEZHGTIR
260 mg OWAREEKE D cell Tk -T 058 @ (27)
252 A THRAIEILE N 3 T EMRRB SN, RIGHE
FBEL BiZ b0 Th 30ERL 72 (29 RS
PHEE s, K-1HICk->T (29) OF@ERTHRDLNI
T3 EffEasins (k).

K-I ¥ko resting cell T (27) 2534 284,
cell O&FE, HEEOHYHERICK - CTEI (28
M) OABIIETIHA SEmc (29) 251, #EE
SRS SICHETY 5 2 Bk b TEMAED T HEE
2R L 7.

II) —RIBFXRCKDAAVERY LT -FIL
(29) DEE

(1) Tid# U 7o e ieg K-1 fRick 22k
FERG ~  OvT— FOUSMRIC BT, EEithic
AAVBRY IV T —TFNEERE L ENETHEEST 2
TEICRII L7z, T TR X VIO TEMAEED R,
kD —RIEEILIC L A3~ ovT—5 (27)
Mo aAX VBRIV T —Fv (29) DL
ICDWTHRES U 7R IC D0 TR~ 3.

1) EREERCLBAAVERY D IILI-FI
(29) OEE

TAANTEARE T (27) ZHRINLT (29) dARRIC
DWTHE L 7z, Fig. 27 iR g <, (29) o4k
F24R5RTEE RS (27) 2L 2B s K<, |
BI3AEE 2 AR T85%, 4 HET96%ICnL T
5.

RICHEBEREMIIC B0 2R D LEALF N L2 120
WNTERRL Fig. 28 R AEE 7. BA K okHk

Table 3 Effect of Varying Concentrations of Cells on the Production
of Benzyl Ether of Comenic Acid

Incubation time, days.
Cells (dry weight), mg.

4

6 8

Yield of benzyl ether of comenic acid

89 0.16 (30.2) 0.32 (60.4) 0.37 (69.8) 0.45 (84.9)
132 0.30 (56.6) 0.47 (88.7) 0.51 (96.3) 0.50 (94.3)
176 0.36 (71.8) 0.51 (96.3) 0.50 (94.3) —
222 0.47 (88.7) 0.51 (96.3) 0.50 (94.3) —
258 0.51 (96.3) 0.50 (94.3) — —

0.5 g of substrate (benzyl ether of kojic acid) was used in each experiments,
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2 ' 1
< 100 « 200 00
) \
8 - \‘ o
.2 _ —_:_"__%;. Y s
g 20T \\ \\
& / A =
g /! » E i
s / g ] 50 &
ol ff F100F A :
3 E )% o]
= I; \ &
g Sub)
ﬂ a(i]dri.
8 i ~oae
5 ~teea
.E . L i 1 i o 1 l\
> — P— 1 23 4 5 6 789

Incubation time (day) Incubation time (day)
Fig. 27. Effect of the pre-culture time on Fig. 28. Chemical changes attending benzyl

the production of benzyl ether of
comenic acid.

Age of growing

culture Cell (dry wt.), mg

O——0 (hr) *(165)
@24 170
A----48 210

*24 hri ncubated cell dry weight.

TisiE (1) 132 BRITHRAEER S (§80%) <
OHDLT LI 2P LT 5. HikoMEX2RAT
ENCEL, R (29) ofmsthEE o, LBAc
HAHCADRAE IS LTS, (29) DAk
(27) IRINA24HERE 2R T2 NL, 4 BEITK
REREICEL TV 5. AERX D IRBRFHEITEA L
HEsh38EEEoRERL D Q27) OR{trihE
DEHRICBOTRERS T (29) BREEINTIC
ERINB EBHONITIE - /2.

wIT (27) OBBRINBICSOVTHRE L 2R

ether of comenic acid production
by strain K-I in the fermentation

medium.
(O——Benzyl ether of comenic acid
(%)

@ —Cell dry weight (mg/100 ml)
A----Kojic acid (mg/100 ml)

Table 4 OO MIEE D ICHEERMEZ6 HHETD
(29) DG BIRA ERRETHD, TO®REER
a2 L4ARIER ThIEREOBAIT B
THEROCETORMBEE S, LrLEMNOM
WREEEE TR 0.5% BEPRETH 2 EHBVHTD
3.
AEBRO—PB LY (ID2) THEBL XS
(29) OIEMERBEO LR LILICHRERDT 2T
EHEEINED, COFREZ—FERLL 29) »
K-1 ICk - THRINTIAL b &HiEsh 30

Table 4 Effect of varying concentration of substrate on the production
of benzyl ether of comenic acid.

Incubation time (day)

2 4 6 8 10 12 14
Su(b gs}:i‘géemclgnc. Yield of benzyl ether of comenic acid, g/100ml (%)
0.5 0.19 0.46 0.50 0.48 0.46 0.40 0.39
: (35.9) (86.8) (94.3) (90.6) (86.8) (75.5) (73.7)
0.7 0.18 0.47 0.51 0.56 0.58 0.61 0.62
: (24.3) (63.3) (68.8) (75.5) (78.2) (82.3) (83.6)
0.9 0.19 0.47 0.50 0.59 0.66 0.69 0.71
: (19.9) (49.3) (52.4) (61.9) (69.2) (72.4) (74.4)
1.1 0.18 0.46 0.51 0.60 0.69 0.71 0.71
: (15.4) (39.5) (43.8) (51.5) (59.2) (61.0) (61.0)

in each experiments.

Substrate was added to 24 hr incubated culture broth (cell dy weight, 130 mg/100 ml)
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Fig. 29. Degradation of benzyl ether of
comenic acid by strain K-I.
O Benzyl ether of comenic acid
@ Cell dry weight
AN Kojic acid
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=Nz 7.

BRI DRI 1522 LD —B % Fig. 30 IcRd. A
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0.1% %RKFIRE L THT L icdS, BRoH EIEAE
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AT TRETH B EH - Fo. IRITIBEE B 7 v
3= ZANDOEBRDOESERBET U %5 Fig. 31 KR4
< 4 0.05%— 2" v a— 2 0.15% DEEE T (29)
DERIBIEAEBET LN EMERINT-.

ARTHERLTO 23R 71 3 v EMTE 3
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Fig. 30. Chemical changes attending benzyl

ether of comenic acid production by

strain K-I in the fermentation

medium (carbon source: Kojic acid,

0.19%; glucose, 0.19)

O Benzyl ether of comenic acid
(%)

@ —Cell dry weight (mg/100ml)

AN———-Kojic acid (mg/100 ml)

A——-Glucose (mg/100 ml)
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Fig. 31. Effect on benzyl ether of comenic

acid production of varying ratio of
glucose as replacement of Kojic acid
in the basal medium.

Kojic acid Glucose *Cell dry weight
O——A 0.2(%) 0.0 130(mg/100 ml)

@ -BO01 01 180
A—C 0.05  0.15 260
A——D0.01  0.19 260

*24 hr incubated cell dry weight.

D, SREEHIT L 2 (29) AR OVTET KR
EMMA AR, BERELCEBILAE Y AR 8
(29) DERBPUETH - 7205 HEREZED <F -
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Yield of benzy! ether of comenic acid -
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-
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Incubation time (day)

Composition of medium; KH,POy, 0.19; MgSOgr 7H,0, 0.029, ;
NaCl, 0.01%; CaClg, 0.01%; Peptone, 0.3%;

glucose, 0.5%; kojic acid, 0.2%; pH adjusted to 7.2,

Substrate (benzyl ether of kojic acid) was added to

24hr° pre- incubated medium (cell dry weight, 315mg/100ml).

Fig. 32. Production of benzyl ether of
comenic acid in the synthetic
medium.

VAR 72K Fig. 32 R4, BRIk LT
TEHEEOAS, ABRKEIIC X 5 (29) DA AT HEM:
ZTRBLTOS.

RICHEEERE O TR 2 MG g 2 7o D — AR &%
718 LR RO T REREIC X 5 (29) DAER
Ao, Table 5 ICORF NS —REEHRM O K
SO TIRHENENR (6 BREER 1 72%) T (29)
PEREN BT &5, EHRREE TSI
X% (29) OAENPTHETHELEEIONS.

2) BEMIERERCEDAAVERY DL I-FI
(29) DEE

REEBEREZEBLLTY v— 77— AV E=IT
&% (29 OEEIETORFTERS . REERE
LRBRICHIFE R U BB EICEE (27) 23RN

WAL : RFRAROMR

229

UCARBERZITIED (29) DERARFHICHEE L
fe. BE (27) WINERRS (IIERERGE: 10, 12, 15
K20 R D EWERICAT 75 - 72, Fig. 33 indinl
BALEE OBEEIICAEY 4 5 12~ 158 % O B
BT (29) OERPELRNTHY, 3AMOD
KIERTIO~I6%WET (29) 252 7. Thicxdl
v — FEZBINU ChiEERR 2 EM < Uik (10K
fRER) BLUREEREEZE LTEEHcEE:
RINU 7- 854 (QORSRERIEE) BRI &R L T
(29) DERIHRODIETHBEEZ SN, REEEE
DEA ERBICEERINOEERLE A (29) AROK 13
Wr&Ensl LRPATH S, AEBRICHORERE
FEIC BT IRBTEE R 12~ 15 O BRI IC B E  (27)
AN AL 100 ml & 72 D # 230~260 mg (dry
wt.) DREEKDFIET 3 B DREEIC K DIRA LEEN
CHMT a4 VBRI —Fv (29) IKER LS
NBT EHHIFL 7.

B o RFEFHES A I v 0 — 2ICE EHE T
biREEE LEKIC (29) OERIKBIETSRONT
(Fig. 33 IV X)), REBRELTI/Va—z2MBRAT
&5 EDHRINIL.

F AR TARE R L ARR 2 THE
AABREFT 2 - 78R, Fig. 34 KR 175 mg
(dry wt.)/100ml OE{AE T 4 BRIEERTHITN65%
WET (29) 252, HEOHFHEMIRTETS b s
BEBEOTEEEAZTRB LTV 5.

DIERE B S ORIPEREIC L 2By Y v —
Fupb A VRV IV I —FIVEROREBERIT
FREEICEE T 2 BANGHEEFERAT A LICLD,
a2 VRO ENEED—TBR & L THRER 2 5
ThHBHTEEZHLMITL L.

Table 5 Activity of reusing cells for the production of benzyl ether of comenic acid.

4 ' 6

*Time of first incubation, day 2

o Cells (dry Weiégt), mg/100 ml

18

195 260

Incubation time (day)

~ Yield of benzyl ether of comenic acid (g/100 ml, (%)

0.17
2 (32.0)
0.30
4 (56.5)
0.38
6 (71.6)

0.14 0.14

(26.4) (26.4)
0.23 0.25
(43.3) (47.2)
0.32 0.34
(60.2)

(64.1)

*¥The cells which were incubated once were collected and reused for the second incubation in

1/30 M phosphate buffer solution. In second incubation, 0.5 g of substrate (benzyl ether of

kojic acid) was used.
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Fig. 33. Production of benzyl ether of comenic acid in a jar fermentor.
O Benzyl ether of comenic acid *] (%)
® Cell dry weight [ ] (mg/100 ml)
*This experiment was carried out in the culture medium
containing kojic acid (0.1%) and glucose (0.1%).
**The incubation times of parenthetic number [(10), (12),
(15), (20)1 were shown to the adding times of benzyl ether
of kojic acid (corresponding to pre-culture times).
200 4100 BERE 2 D7 v 3 — AV (BURRIRT, SRRy v 2
l — v, HEET V2= E) ORALAKIERS LU
: BIEED TTRY, ThEhELT 20V R VIR, 7
_ . WK = ML ARATIE TR 5 EREL TS, ©
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E; ZEMTEBSY O v—FL (27) OtERST
- R KB ORILCE DT, K90%D KT 3
AUBRR NI =T (29) 2R AHTILEEMSLL
DT MCE#HT 3.
1 2 3 4 KIERPTORAL

Incubation time (day)

O— Benzyl ether of comenic acid (%)
o—Cell dry weight (mg/100ml)

The cells which were incubated once were collected
and reused for the second incubation in 1/30M
phosphate buffer solution |

Fig. 34. Activity of reusing cells for the

production of benzyl ether of
comenic acid by the use of Jar
fermentor.
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1) BUSIREE : Fig. 36 LS sl & 0°C A
TEDISEE 5 X0 80°C ITH WO TIRITH 10% O
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EDbhod, INREE 40~60°C T2 83% WE T
(29) MHEET XL,
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Fig. 36. Effect of Reaction Temperature on -
the Oxidation of Kojic Acid Benzyl
Ether with Nickel Peroxide. - : L ‘ ol
. ; 7 8 9 10 11 12 12513
2.0 #(6.2 g) of nickel peroxide was used and
the reaction mixture was allowed to react for pH
1 hour. Fig. 37. Influence of Alkalinity on the Oxidation

*Ratio of nickel peroxide to kojic acid
benzyl ether based on the available oxygen.

W) BASHREOILEIC L VRS, 207 pH
DEAIC X B EBA T, REBRICHER U 7-FRAL#H)
KICIRIE L 72 & & pH 10.5 T3 - 72D T INn-NaOH
X0 INHC e pH I {5 L7-. Fig. 37

of Kojic Acid Benzyl Ether with Nickel
Peroxide.

2.0 *(6.2 g) of nickel peroxide was used and the
reaction mixture was allowed to react for 1 hour.

*Ratio of nickel peroxide to kojic acid benzyl

ether based on available oxygen. pH was adjusted
with 1 N HC] or 1 N NaOH.
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RAEICGELTVS (RES7%). pH 12 P kicdhid
aiic (29) OERMETL, pH 12.6 KB TIRK
ISR BERERT S, TRRFOFEEETEL

DY, BULATVH YKL BRIGHYDHIRIC I ZHD
s B,

i) f{tFloFERE « BRt= v rrvi@7Tva—w
EOBILICBOTEDBRIFOERED 1.5EAVRE
RATHBT EMEHEIN T %, Fig. 38 IR d
kO OBRMFBERRICET B (29) DERICD
WTHRH L. BEREEZAVES 29 O4ARER
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%) WCET BT LMo,
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LO% 1.5%  2.0% 3.0%

Nickel peroxide
Effect of Varying Amounts of Nickel
Peroxide on the Oxidation of Kojic
Acid Benzyl Ether.

The reaction mixture was adjusted with 1 N
NaOH to pH 12.0 and then allowed to react
for 1 hour.

*Ratio of nickel peroxide to kojic acid benzyl
ether based on available oxygen.

Fig. 38.
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Fig. 39. Reaction Rate of Oxidation for Kojic

Acid Benzyl Ether (Nickel Peroxide).
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Fig. 40. Effect of Varying Amounts of
Manganese Dioxide on the Oxidation
of Kojic Acid Benzyl Ether.

The reaction mixture was allowed to react

for 2 hours (40°C).
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Fig. 41. Influence of Alkalinity on the Oxidation

of Kojic Acid Benzyl Ether with
Manganese Dioxide.
12.5 g of MnO, was used and the mixture was
allowed to react for 2 hours (40°C). pH was
adjusted with 1 N HCl or 1 N NaOH.
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Fig. 42. Effect of Reaction Temperature on
the Oxidation of Kojic Acid Benzyl
Ether with Manganese Dioxide.

Reaction condition: MnO, 12.5 g, pH 12.0,

reaction times 2 hr.
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Fig. 43. Reaction Rate of Oxidation for Kojic

Acid Benzyl Ether (Manganese Dioxide).
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(A FVEB IV T FVE) BEBREASNS.

k3T D pKa (7.96) LR UL Lo pH ol
BURHICBOTHE T Iy, dvATLFEe K&
OB LR A &E & HIC Mannich FBEAEAR L, o
WT Mannich (FEAZE S—KERE T Itd 5 C &
KEXOBERET6- X FVEBAES A7z, Kk%d 2
AVER, VuravRICHEHLT ZThEN6-2F
WaAX VBB v EE T,

Bk, 3 AVEE, Yo 4oyl Mannich 75 &
FRDEEERFETCIVAT LT E FBLO T2 T
VT E FEEPMICIEL THY% 4 2 oty £ F
WBEY - b FoF Yz FuFRREERL, Th
S OF R IFE B R THEITLT 2T EITkD
ENETE-AFVEEE, 6-XAFva X VEk, —uh
—Wy 6T FNIAVER, TFIV—NREZ
7.
2) BERKLDOXVERDER
MWDo v R 260 CH,OH £ o Bl 4 i &
3% COOH EANOBIROERL AW DB X OML2Em
BRICKIICE RS, BHBOY o B 5o OH H
XY INVETHREL TBRIET N, WTFhoEsd
FRALERARBTI A VBRY YV —FuiEs
7o, TR LR SEE (drthrobacter ureafaciens K-1)
ICX BRI B OB T~ %R T2 A VR
XY VN —FBE LN EEBR L= o,
EETRIL= v 7V ic X 38103 pH 12 o &
HT2~SHIDRIETOBWETIA VB~ L
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I—FnEEZ 1.

ARVBRYINT—FNENT I IABLITT
— = U A2 O TEMUKRILT R B S i v
UNEPIUKESREZT, WEIL 24 VEEMPED
iz,

3) HEE LD TIL b —ILRIKEDARK

6 -7 vF v A v EROBURER G A BIAL b o n
BICLOHERUICE LG DT “Hk—>2 * VR~
6-TFxrax vE-<t —VRABK OTRICK
A7 b —VRAEA DT ARREESTESL L 1=

gemw X B O

SEEE, M 2 O RIS DOHETT S & U R i
SICHER L e —s8—7 = + 77 7 ORBEAERET
2 =4 HERLSKITHS.

g1 B 0

¥ Mannich FiEk (5a~c)

A (VRS

5-Hydroxy-2-hydroxymethyl-6-dimethylaminome-
thyl-7-pyrone-HC1 (5a) : ¥ 4 F 07 I VH BRI
(17.5g), »¢F ka7 i b §F (7.8g), RigE (2
ml) %k 20ml iz < 80~90°C IKhn#d 5. /¥
FHRNVATVFE FRTLICHERET T, BK (84
g) LUK 50 ml 2z ThinEveked 3 (6 FERD.
S GTEE R CREL, KEHERE T (Sa) O
KERER D, 50% T8 7 —VKTHEEE s RS
&, m.p. 189°C (dec.), IE 80%, AMgQH 274 mp
(e, 8200), vEBr 3080, 2820, 2590, 1453 cm~?!, 43
Wi : 9ZEpE C, 45.91; H, 6.06; N, 5.87, 51&/&
C,H,;O,N-HCI C, 45.87, H, 5.99; N, 5.94%.

5-Hydroxy -2-hydroxymethyl-6- diethylaminome-
thyl-7-pyrone-HCI (5b) : 158 & RO i 3 15 C
TIVELTYZFUTI VEEREZH VT, mp.
157~158°C DA tafk ARz, TE © REBE G
50.05; H, 6.90; N, 5.28, #t&4g C,H;;O,N-HCl :
C, 50.10; H, 6.88; N, 5.31%. & 70%.

5-Hydroxy-2-hydroxymethyl -6- morpholinometh-
yl-r-pyrone-HCI (5¢) : 20k vERED ELT
WEF LT L v EERIC Mannich FEREER L 7.
50% T2 ) — K THEE Bk mp. 182~183
°C (dec.), AfEFdRBA ) chfd X #EEE O
Mannich 5 4 5. 2 #-. =42/ — Vv CTHE HA
leaflets, m.p. 164~165°C, I¥880%. AMEQH 275 mu

max

(e, 16000) ; yEBL 2825 2720, 1437 cm~', 4341l

max
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HZEME C, 54.84; H, 6.27; N, 5.76, & E CuHy,
ON:C, 54.76 s H, 6.27 ; N, 5.81%,

Bk (EEMESEM)

Dimethylaminomethyl 35384k (5a) : Y X F T
¥ D40 %KIEH (9ml), 37% +nu<Y) v (Tml) %
100ml QkE I &/ —ichnz, OB EER
iRk (1) 8.5g 2L LHEFT 5 (10~15
SR, RIGHER ERBEICL 72 KEERTHIL
(5a) DHERPEONS. 50% L2/ — )V CTHAE
YN EE85%.

Morpholinomethyl ik (5¢) : L2 & Mk
TECITS > 7o, WWOBERERY (5¢) HMHEERUNEH
iR LT (22 7 — VIO ), IES5%.

6-Hydroxymethyl kojic acid (7) & 73 v &DKX
&R EEWERE T s kT hb HRY
BEX S .

Mannich F#{k (5) O:ET

6-Methyl kojic acid (6-methyl-5-hydroxy-2-
hydroxymethyl-r-pyrone), (8):(5a) 12g, #FHiH
K (78) ZXE#g 100 ml iz ¢ 70~80°C T
B4 2 (68D, UL BEOHFEBZFLL, F
W IFERRE T 5. REZKICEN LIREL T 31l
ALK E 20 L TRALFESROE TR LT 5. K
S OKEERT L (8) OMERERS. T2/ —
CHEE, mp. 148°C, IE55%. AMEOH 277 mu (¢
9300) ; vXBr 3270, 3030, 1648, 1610, 1548, 1243,
1040 cm-!, A3H7iE ¢ EEvE C, 48.80 ; H, 4.69, 3}
B CH0, : C, 48.84; H, 4.68%,

axvEE (2), QX2 (3) O Mannich

5-Hydroxy-2-carboxy-6-dimethylaminomethyl-r-
pyron (10) :Bkic kb o 4 vk 4.7g(0.03mol) X
D 86% IX & T Mannich Z#E & (10), m.p. 152~
153°C a7, AMgOH 280 mu 5 vEBE 3400, 3200,
1733, 1460, 1282, 1222 cm~!, 43¥Tff : EEE C,
50.78 ; H, 5.24; N, 6.55%. =% i CH,;O:N : C,
50.70 ; H, 5.20 ; N, 6.57%.

3-Hydroxy-2-dimethylaminomethyl-7-pyrone
(D) : FEBickhatrav@y, JAFATIy,
Fov= ) vEKSSETAERYD QD 3EREELT
BigEL 72, W& 75%, mup. 180°C (dec.). aMgOH
274 mp ; vKBE 3250, 3040, 2560, 1470, 1276, 1200
om-1. SMHE © EEAME C, 46.49 5 H, 6.04; N, 6.70,
stEl CgH,O;N-HCI : C, 46.73 5 H, 5.88 ; N, 6.81
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%.

Mannich FEKEDET

6-Methyl comenic acid (5-Hydroxy-2-carboxy-6-
methyl-7-pyrone), (12) : {44 (10) 4.3 g % 40 ml
KEERRICEE D Uy SRR 4 ¢ AMNA THEEL 12055
70~80°C THISFERIMEAL 7. BE O B EB E
L, ARITK 800 ml 2z, HisAAER< 7-0IChi{b
XKWL o, WAL AR L, 37 3K % W 12
T (12) OMMSEZE 2. 7€ F /THE mp.
237~238°C (dec.) @ H 5 & % 60% W& TH.
AmsOH 224 mu (e, 20300), 303 mu (e, 4000) ; yKBr
3320, 3075, 2945, 1740, 1639, 1618, 1550, 1225,
1217, 1058cm-1, S3H{d : F2EafE C, 49.42 ; H, 3.56.
ATEM CHO; : C, 49.42 ; H, 3.48%.

Maltol (3-Hydroxy-2-methyl-r-pyrone), (13) :
Lo 2 VERFRER EREOMTRIC LD (11) kD55
%RET (13) 287, =42 /7 —VTHEE, mp. 160
~161°C, B EDRER, FRABI 227 b v
XD EE L F. AMEQM 277 mpu (e, 7800) ; vEBE

max
3250, 1652, 1620, 1560, 1460, 1260, 1200, 1080
cm~!,

2 EDE

Hydroxymethylation of (1), (2), (3)
6-Hydroxymeteyl kojic acid (2, 6-dihydroxymethyl-
5-hydroxy-r-pyrone, 7) k¥ 2, 2-Dihydroxyme-
thyl-6, 6'-dikojyl-methane (14) @Ak
1) %88 (8.4g), RERV —# (2g) %/k 100ml i
BhL, ThIE3T%h<Y v (Tml) 2Nz, 65°C
T 1R, BAENET 2. KRR ERThML, E
PRI LE R —/¥~J 0= b 757 LT 2ED 28 v b
GEILBRE ARG TEILEA), Rf (0.54, 0.25) %52
fo. RISRAZ¥E T TREML, —RXBIKKET T
0.8g DS (m.p. 238°C) 27, =4/ —1T
Ffh, m.p. 248~249°C DRSS (14) %15, A%
B3 Rf0.25 Ty L 7.

Ity (14) ZREEL 7P R2RIRE S Tk a3
L, BREEZTRE ) —v—~F 4 VB EBEEICHE D
L, MBE AL RIS 2 AEThiE 6.8g (76
%) © (7)) OMEEREE. 4/ -V TEE B
BEREE R, m.p. 158~159°C,

(14) 5 2MeH 284mu (e, 12700), vKBr 1630,
1460, 1210, 1100cm=1, 37 © SZEAE C, 52.46 ; H,
4.21, FEE CuHpO0s: G, 52.71; H, 4.087%.

(7); AMOH 275 mpu (e, 7600), vKBr 3350, 1612,

max max

BATE © HRFHEROTE 237

1095, 1087 cm ™1, 6‘;?;)?1\450 4.37 (2H), 4.48 (2H),
6.37 (1H), 4#rfE : EEEC, 48.70 ; H, 4.80, Z-&
i G;HgO; : C, 48.84 ; H, 4.68% .

2): Mk (4.2g), KOH (1g), 87% H~ <Y v
(3.5ml) %7k 50ml iEhL, 65°C T 155
m#s 5. UT1) LEAROBRIETILAY (7) %85
%NETHEEL 72, BBAERT (14) OARIZT
WETHETE - 7.

3) M (14.2g) 2k 100ml &, L, NaOH
F i KOH TpH 8~8.5 [CH L 724, 37% kv
<) ¥ (Tml) 2z, FRTISHMEET 3. MT
1), 2) LREUCHBFEERTRY (7) 290% RETH
BEL/:. COBALMED (149 OERLED S 1
e,
4) (BRUERME) — 45 (71g), XFF L a Ty
b N (2.8g), KE#& (7ml), B8 (85%, 42ml), &
8 (12ml) ORERFKRE 80~90°C T 96 BHigin
BT 5. RIGKE 200 ml BokicE XAA, MIRIOE
BKTHhML, ZREET 3. EE%# 200m] o<
2 —WIKIENT, TR/ — AR —sv—2 0
TP AREDERE (1) 3XY (7) 0RIF%E
REVTHITEMNHRE NI, T2/ —vaxHhd
hid, MR ELT 3.6 OEAYMER.
6-Hydroxymethyl comenic acid (6-hydroxymethyl-
5-hydroxy-r-pyrone-2-carboxylic acid, (16)) : 3)
DHELSET VT2V (2) TDAKLE. T
DEARIGHE e ICT hE (16) MhA CFE
PICTEB L T&Iz, T4/ — ) THE, mp. 178~
179°C (dec.) @ 1 {5 & %15, W& 90%. AMgOH
303 mu (e, 3100) ; uﬁ; 3350, 3100, 2980, 2820,
1740, 1629, 1572, 1480, 1411, 1275, 1236, 1215,
1054, 1008, 947, 888, 770 cm~', £HifH : FEME C,
45.31; H, 3.42. &l CHO; : C, 45.17 ; H, 3.25
%.

Hydroxymaltol ( 2-hydroxymethyl-3-hydroxy-y-
pyrone, (17)) :3) OFHETruxavEg (3) &b
ABkL7c. YUE 80%, mp. 152~153°Co», jMeOH

276 mu ; vMEOH 3980, 1646, 1611, 1552, 1480, 1190,
1042, 1008 cm~1, A}¥i{E : SEEXE C, 50.65 ; H, 4.26
%. EEME CeHeO, : C, 50.71 ; H, 4.26% .
Hydroxymaltol @#gfili/k % 1t (Maltol (13)) : 4t
&8 (17) 4.8g % 60 ml OKERERICIEH L, Adams

ORRLESE 150 mg AT, R, FETKRT
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g 7)) 1HLT 2.5mol OkFEATIL L 2. ik
B, AR L, REEEM T L 900 mg ORE
#5585 (13), m.p. 160~161°C %45,
~261°C,

L&y ((16), (17)) DIEFRIL, BT

6-chloromethyl comenic acid (18) : (16) 3.7gic
BE D SOCL ZEASEBELHMULIRIGL, £/
%32 5. Rtk At —7 v THREL, KT
FfE, mop. 189~190°C, INE60%. ZrHriE @ EERE
C, 41.15; H, 2.50, & CH;0Cl: C, 41.10;
H, 2.46%.

a-chloromaltol (19) : (17) 2.8g % 20ml © 7 o
oAV AIENL, 15ml @ SOCL, 2Nz T405H
T 5. REAREL, RAoBkERvE U TH
#, m.p. 145~146°C o HE R &R %2 31% W&
TR, SHTE O J2ERNG C, 44.83; H, 3.3, FEE
C.H;O,Cl1 : C, 44.90 ; H, 3.14%,

6 Methyl comenic acid (12) : (18) ZKFilg, U
MyTIE L, 60% W T (12) %1% 7z, m.p. 237~
238°C (dec.). RN & DiEREL, FABIL 77 | vic
X D,

Maltol (13) : {49 (19) % kil & BT,
HisATEIE L, FOSKRO T —Fudlitickd (13) %
-, 7 oo s THEE, mp. 160~161°C, &
60%. IRRL, FRABR 27 b Vi X DFEGE.

{t& ((7),(16),(17)) DIE(LE—HICKSET

6-Methyl kojic acid (8) : {bA&% (7) 1L.7g %K
20ml ITER L, HAEE—8 6.5 AR, L 2 BUHER
5ml QAR AMA, 304, Eifid 5. BMIBKE
400 ml /KPICES, Bi(bkFE % 8 U THLE £
EL, VRBBJIEFCKREREST S, BEEI~FY
—T X —ATHEREL, &5ikKT 2/ —VvTHRE,
fEELHREER, mp. 148°C, RET75%. B L OR
i, ROV 22 b v DRI X DFRE.

6-Methyl comenic acid (12) : k&% (16) % Lk
TR AR LA DR ITLEIT ISV, ~FHv—T 4
J =TS L, T vy TH, mp. 237~238
°C OREERAE0LNETE. FitsoERM, R
UK 2R+ v OHEIC K D [EE.

Maltol (13) : {tb&% (17) & LilETILICT70%
T (13) 2527

6-Methyl kojic acid (8) d#g{t, (6-Methyl comenic
acid (12)) : {b&# (7) 1.6g % 20 ml JK Fe B ITIF
DL, MKZ nafg 1g Z2MATREL 205 50°C

mix. m.p. 160
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winged 3 (1R, RS I BhfMgc —7 v ThH
3. HHKEDT—TLE2BETLEERERY
Bafgont. 7k b v THEE, mp. 237~238°C
(dec.), WE 8 %. B, HRABRBK AT VXD
(12) &LTRRE.

Hydroxyethylation of (2), (3)

6~-a-Hydroxyethyl comenic acid (20) 3 X 0F (21):
1) 2 v (2) 31.2g %7K 500 ml Uk #& L,
ROT 20% NaOH KigiEAEMATa » vk (2) %
B’ LS pH 7.9~8.0 [CHfifid 5.

Zhic80% 7 rTHTFE N 12g B FaF
v 058 AfIAT 32~40°C THI0MEENET 3.
RS T 1%, 20%WhER Ttk (pH 2.0) itg i (21)
DOHEDOEREIHTH L TL 5. 1F5lk, FREKEIC
24~48HEIKE ¢ T (20) oREE&EMSITH LTS
5. (20), (21) Wk—=x %/ —THEHE, P& (20)
63%, (21) 15%.

2) FRRGEERE 23~27°C TfFls5 & (20) @
H%90 %4 & TR b LT,

b8 (20) : m.p. 172~174°C 5 AMEOH 302 myu ;

max
vEBr1713, 1616, 1560 cm~1, 0ds; PMSO | 43(d, J=7
3H), 5.11 (q, J=7, 1H), 6.98 (s, 1H). A :
HERE C, 47.89 5 H, 3.87, FHAMHE CeHyO, : C,48.01
; H, 4.03%.

fbA% (21) @ m.p. 220~221°C ; AMEOH 310 my ;

yKBT 1720, 1622, 1250, 1219 cm™?, agfa‘,?Mso 1.64
(d, J=7, 3H), 4.82 (q, J=7, 1H), 6.98 (s, 2H),
8.34 (4-OH). #¥7fii : FEME C, 4948 ; H, 3.14,
el CuH, Oy : C, 49.71; H, 2.98%,

a~Hydroxyethyl maltol (22) B X F (23): vYua X
avig (3) 224g %k 500ml chic/&&EL, 20%
NaOH kiEi< pHS IS L7z, CORKIC80%
TeFTAUFEF RgBXOEFat /v 05g %
NZT 25~20°C CTHI20WRGRIET 2. G T &
20 %l THAE IC LOKZICIUE 3 Hud B 48 B D o
(23) BT LTL 5. (23) ZFBI#, AEEEZR
L, BRE%Z7ookvaThlidss. Zookiviazi
¥R 2L (22) ORBEERES. KE (22) 5%,
(23) 10%.

(&% (22) : m.p. 130~131°C ; AMgOH 277 mu ;

max
VvEBT 39290, 1646, 1610, 1550 cm~t, §ds;DMSO | 35

(d, J=7, 3H), 5.04 (q, J=7, 1H), 6.35 (d, J=5,
1H), 8.12 (d, J—5, 1H).
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S3HriE : F2ERME C, 53.65 5 H, 5.30, FHfE CHsO,
C, 53.84 ; H, 5.16%,
La® (23) : m.p. 241~242°C ; IMeOH 283 iy ;

vEBr 1632, 1580, 1550 cm -1, §d6;DMSO | 54 (d, J=
7, 3H), 4.80 (q, J=7, 1H), 6.39 (d, J=5, 2H),
8.06 (d, J=5, 2H).

S3HTiE - FZERME C, 57.83 5 H, 4.20. FHE{E CpHy,
O C, 57.60 ; H, 4.03%.

& (20), (22) DET

6-Ethyl comenic acid (24) :

6-a-t Fo*vxyax s (20) 20g 27k 100
ml TR L, I —B) 23 g ORIEIRIAIR
40ml %Nz T, 75~80°C T 1.5 M4 2. K
N A = — 7OV CARs kR U, © — 7 v 27E%
B % 500 ml OKICEM L, HAWKEZBLT
BEMRE, VPREARTNT6-TFva 4 ViR (24)
OREERZ1 5, WE75%. mp. 233~234°C;
IMeOH 303 my 5 vEBr 1700, 1620, 1545 cm~!,

max max
§46.DMSO 1 29 (t, J=7, 3H), 2.74 (q, J=7, 2H),
6.95 (s, 1H). 4pbrfi @ J928kfiE C, 52.03; H, 4.51.
FHHEM CsHgOs @ C,52.18 5 H, 4.38%.

Ethyl maltol (25), (3-Hydroxy-2-ethyl-r-
pyrone) :

a-t FaFvzFurwrb—n (22) 2 (24) O&
R EE CEAFTREILT I %NET (25) %155,

m.p. 90~91°C ; AMgOH 277 my ; vKBI 1650, 1618,

max
1559, 1200 cm-1, dSDE11.23(t, J=7, 3H), 2.78(q,
J=7, 2H), 6.44, 7.73(d, J=6, 1H).
SHTHE © EEME C, 59.74 ; H, 5.97. & CHO,
: C, 59.99; H 5.75%.

B3

ZzD1

1 EELEE « Arthrobacter ureafaciens K-1 j870,

2 BE k4 Farx—5 [(5-Methoxy kojic
acid) (26) 19 ; 8l ~ v U v L —F v [(5-Benzyloxy
kojic acid) (27)] #HW 1z, (27)D &K 1E Thomas®®
DOl ER LTI » fo, WEI%.

3 EEHEK

i) BEHRERR

REEH <7 v (10g), ®iE (58), AL+ =
(5g), ##R (2¢g), K 11, pH 7.2,

—RIEH T b v (5g), &I (258), HTF =2

BARS © SEAEK DR 239

(2.5g), #Ee (2g), k 11, pH 7.2,

—RIERETHBR YOV —F 0 (27) %#BibT
BRI DRSO T E DR R ICIE RN L T
L.

R M/30 BEEREETR (pH 7.2) 2RV,

PRI | —IRIEERE 500ml T 5 2ok
FoEEHL 100 ml 27 A, BE%, EEHT 2 AREE
L - mating ¥ 1 7ORAZREKICEEL, Z0D
—FEEEERLY = —5 —T 30~31°C THEL 7.

TRIERIZ R T 2 AR E L ok, HIRER
7k (6000r.p.m.) LCTHEYD, REKTHREEMEL -
BELRERRE L, R 7 7 22— EaERL,
XOICEEEAMATAR 100ml 1233, ThicE
BO—TBEMZT 30~31°C TEHEL 7-.

DR R M EH 0By —T 7y — AV F—
ZROROINEEMETITIR- 72, KM, 1205 Bk
[ 350 r.p.m ; &R 120/min; EEEER 30°C, ¥
AR RSB I U TIT I » 2. 3B AEROE
B R IRE SRR IC X D 24855 & U 7z E 7z,

4 ERYORBELLUFRE

AREFR T BEIICTHRER L L, R
HicT nidiEA LEEORIRERSTEERLTL 5. #
RIZARL, LEOBKTHER KRR L 2. LEY
(26) & m.p. 256~257°C OWE, L% (27) &
D mp. 193°C OPE =B 1z, =4/ —VTHET
A2 Eicky mp. 258°C (28) XY m.p. 196°C
(29) oPftaERER .

a A v A F v —F5 v [(5-methoxy-2-carboxy-
r-pyrone), (28)]: 43 Hr il ¢ EBRME C, 49455 H,
3.59. 2EfE CHO; : C, 49.42 ; H, 3.56%.

ax v~y v —5v [(5-benzyloxy-2-car-
boxy-r-pyrone, (29)7] : 3¥riE : LZEME C, 63.44 ; H,
4.08. FELfE CyHyO0s : C, 63.41 5 H, 4.09%.

L&Y (28) 35 L TF (29) 13HE 58490 L iR ALERER,
FRABR 2 =27 + v (Fig. 26) X OHERL 7z.

D2

I B{EHIOFE

1 Nickel peroxide : 1)I| 58 Hikic X b Bk
L7z, 6%xiiEFE Y —4 300ml i 42g. @ NaOH
AP LI BEAE 130g @ NiSO,-6H,0 % 300 ml
DKICIED U IR ICHE T L o2 30431, 20°C T
g 3. AR L 72 BfED nickel peroxide {33F5] LFE
KB BIE LI VY v A FCHITESIRT B .

FRALFIDOFEMEAL - —BERR(LE G 1< 1 72 nickel
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peroxide [3/k#E% #1065 & OREEREE Y — X B
(6 %) hT03RBREL, KEREIRT 5.

2 Active MnO, : Attenburrow® O FHE%* R
L7c. KMnO, 960g %k 61 iCiEh L - BURR %R
LA S MnSO,-4H,0 1,110 g A 1500 ml d7KiT
B U TiR & 40% NaOH K 1170 ml % [5]F
T3 2. TG TUIE DL ICEEED MnO,
OUBEERT 5. HIRETHTEET L, S5
1 BsR ka4t 2. ROBKR T bl 3@ ic Tor
U, Bl stietiicis 2% TKEET 3. 15517z MnO,
13 100~120°C TRk L, EHT 2RNITHIRICT 5.
ARERICEOTREAER OGS OFA L 1.

3 BMLAIOBYEMZEOAES  GHkREE2
— FA M) =Rk DEEL. §9 0.2g OB LAIE
2~3g @ Kl 2536 %A 20 ml i L,
HHLUTIOSMKEST 2. #EEL /23— F% 0.IN-
Na,S; 0 I8 TIHET 5. AHBERZIEIRRICL-T
HHLU 7.

o Na,;S,0; (ml)
1,000 x oxidizing agent (g)X 10X2

—_g~atom oxygen
g oxidizing agent

II KAZEPDOER(L

ax vy O — 5 v [(5-benzyloxy-2-car-
boxy-r-pyrone (29)] D&

1) 1.16g(1/200 mole) #gfp~ v I x.— 5 1(27)
& 6.2g (FHHBED 2f%) D nickel peroxide % 75 ml
oKiICEBEL (pH Offiicid IN-NaOH & L O In-
HCl 2T L7, RIBEER2—EICRb< I 2 F v
7287 —THRELL. REKTHR, BILF ZIFA5
L, LEROBKTERSSR, 7% BIERcHRE (pH
LO) W niXHBEOUBBEL S, KAYEZ LX)
—VTHEET NI mp. 196°C 0RtokREES, B
HESURL & DRRL, AT 27 b visgEMmS (29)
THHT EEFERL .

2) 1.16g (1/200mole) e~ v & )L T — Fu
27) & 125g ® MnO; %2 75 ml oI E L, b
ih nickel peroxide E[AERDIBIETRIGEITL, 2 4
VROt —Fv (29) AHEBEL 72,

ZD3

AXVEBRY LT —F ) (29) OMKFESR
(Comenic acid (2))

1) ¥ib/¢5 P94 100mg, 735 ¥ =4 100 mg
%K 20mliciEip L, KEEBUTEENT S, Th
fLa (29) 4g, =&/ —v 130ml 2 NA TH

[Vol. 22

B, FETKET NI TH 1 mol kFE AR
WL, BEOTE ) —VEMATNT VY LA
FEIL, BEEFEET AR, mp. 285°C
(dec), 7% 87.5% WETHED hi.

2) 1b&% (29) 4g 2 % ) —n 150ml TI5H»
L, /87 V9 a—HiBE/SY) v afikil 1 g 2NZ TKE
L3 UFHE T 1 mol DKFEATIN L 7. fililgt, &
BERET L, AR S, mp. 285°C (dec)
786 % WETE S .

3) {LA% (29) 4.92g (0.02mol) %£120ml O
2 )= WIIEIRL, 73—= v/ vt (W-7)" 2g
ZRMLULTA— 2 v 4 7 TMET (100kg/cm?)
TI0~95°C/hkF AT NI B E(291Cx LTl mol)
DKBEHBBIRE N B, BHRMBEZFZL, FikE R
FTHIEEGOPREERDE 5 5. mp. 285°C (dec),
INE80%.

AE I EORBY, FARR 2RI L vol
Bick a2 viR(2)TH B EXREL. AMgQH
223 mp (e, 19300), 300 my (e, 3600), vXBr 3320,
3060, 1727, 1220, 1208, 1149 cm~!, A © F2ERME
C, 46.08 ; H, 2.66. 3t 5 {f CeH,O; : C, 46.17 ; H,
2.58%.

£ 48 Decarboxylation of (12) and
(24)

6-Methyl comenic acid (12) OiREE [Maltol
(13)]

1) 1t&¥ (12) 3.4g % 0.2g Ol E EAL,
B&H13053 T 300°C i L, WOTRETF (20~
30 mmHg) 260°C C30RIMEERT 5. FIEMHL
EBEAE LT v IED, JuokvailEsL, B
9B, B ) X gk, m.p. 160~161°C 2370%
PETES . A8 (13) BEREORM, K
WL A7 b VOHRICE DFE L 7z

2) &8 (12) 3.4g % KC-400 (Tetrachloro-
diphenyl) LiEAL, Wi ET 280~300°C g
&, U BRRIBUSZIR T . #9155 BB % i
JE (20~30 mmHg) <&M 3 1 AT fRSHTHE
LT 3. ZaakvaTHES BIa7) X sk,
m.p. 160~161°C %90 %I & T&.

Ethyl maltol (25)

6-TFax v (24) & (2) ETHRREBIH
$90% & T (25) %2737, m.p. 90~91°C. JERk,
FROVBIX =~ 7 + v X DFIGE.
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B2E HBMEBRLOEUSOUREIVES
J=ILR{LEHDERK

rT-vavice FI U VEIER SRS LBHkE T
—WIEEREERT B 2 EBMONTRD, Wi
& 3(ord)-OH-r-pyrone bt F7 Y VEHERIGLT
SERERRLAYESZ b0 EMTEINS . W
OBEAER7 =/ — ik OH O FEEICLD ©F Y —
VDS, - Ky, €V F Y VRERO AR S B
a2, ChoBEMEENLIKS 2 LE&HTH
5.
ABICBWOTREROFAD—>2 & L TAERILE
MOERERNE LT, Bikd L0 OFEK &Ri%
i3 (H,®O, NH,-NHR) o RJEEic 20T #dt%
A pR, EREEKCLIRBEGEED OH-r-
pyrone BRITxd 3 Kigi3E o ARG 5 »ic s
D, RATEFIFYVHEODRIGL D BERHEL T
4-FF V-1, 4~V Fa)Fdy, ©30—n, 1-
TI/-1-€VFY, 7 2=—VEF YV — L FHEK
SRR S N2 S BRERRLEYHIED
.

B1H ERREK H°0) CLEBEX
BRI

r-vo v beEikomd OHS, NH,;, NH,R %
OREAEOKBICL VBT ACENM SO A TY

5 1,3,4,96,97)

()
aq. Ba (OH),
33 —_—
=) N
R (6] R | I
HO OH
R=CH,
o} (o]
I 34 | aq. NH; @
6} g
Fig. 47.

% (1) O & 3 (or5)-OH-r-pyrone D itk 4%
HFTOBHCOOTIE T =/ — i OHE o 7
CHEFT A=V T2 v OIBERAREES &
U OHS, NH;, NH,-NHR SRR o Hinic

BEALE | MRARLROHR 241

L ERBBIETFOMAMAICS LT LHBEEMS O
ERPVETHS.

A TR FIOVHEORIBERABICHID,
TP REEE L OUGHEZH S I iTT 37201, EBR
FREK (H0) % b v—d—icANTHEE (1) *
VT - a v (eAPicd 5 OHS DA AL
BB IOZDOBROBEHICONTHERKRE L 7-.

L r-Enoyr (34) O 20 35hEn

EWERLLT r-vav (34) o ¥0 R#R LA
At (34) 2EBRETK (1.5 atom% BO) ICiEHE
L, WM (NaOH), Bgp: (HCL B XN hitog
FEDOH & T 30°C TMRMAEL 2%, (34) %[O
YL Rittenburg WREST B0 24T L 1.

Table 6 The Values of 80 incorporations in
the recovered 7-Pyrone (34) under
various conditions and its 4.Thio-r-
pyrone derivative (36)

Compound —

Neutral Acidic Basic
7r-Pyrone (34) 0.25 0.27 0.52
4-Thio- 0.30 0.31 0.55

r-pyrone (36)

Natural abundance of 80 was 0.204 atom % 180.

Table 6 ORI ML, WHEESHET &I ¥0 0
incorporation EEETH Y, RERFET D KHh
FOWHEESNEBERRL-EIZ (34 © 2HDOHKRE
RFrho O OEE THZDT, BEFE~D B0
incorporation % IFFEICIRT 2 C LI BRIV, TO
BAEZEETZDICRIINE NV EOBREETE 13
RERFTFZ2 PO MR IEE B C S BORETHIRTF
BT D2LERHE. VY, ) ol v EDH
BEERTO PSs Kk B A VK= VED F A4 — it

0 0 B0
0 \0 O/

* PS5
IS S
SHe
36

Fig. 48.
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(33 M i 75 L i 4-Thio—7-pyrone (36) %253
BOTY, RBFGEER L 72 (34) XY 4-Thio—r-
pyrone Z&R L 8O S ETE - 1.

Table 6 OfF X h BREEFE -~ ® 80 incorporation
B BICITD, ZORBEEH VR = VOB
FEr0%L, OHO [tk b vurig 2irEizid6 fir~
OREGNE BT HBEBTHE T LERLTVS. &
DT & Table8 iTiRd - Fv (35) MSHEEMKE
ZUETTHRAEA VR = LIED B0 KA F15-T
WIZN T EDPSBALNLTHD, (34) ki 5 180
incorporation O K BREEFEFICEBI->TH5S
T EERTFLTNS.

0
(H:
h . oS cH
| 4+ HpO ] ]
- ' HOHC  CHOLI

Fig. 49.

figtk, EicBOTH EHTD PO BB -T
BD, TOHFRIT Beak™ SR L L {—HL
T3, TRbBEEEBAITRETIE - T Y
I, WERMOBESET r-vay (34) © HB0
BEY DO ORMBESEMF U, IR OB 73 FUGB R
2IRARL 12

r-vn v (84) ~o H,O kK75 1, 4-addition
kD, [a] 2R TR LAZEEMK [b] 310 [c]
RT3 EHEEL, HO 12X 3 Nk Bk L OBk
Rickb 34 3 [2J2[b]2[c] Z#BUTHNVE=
NIEEFR, BRERFE- 180 incorporation %fT15 -T2
LHEL TS,

HEOHRE XOHFOERLD, r-rar (34)
BRI TR Fig. 50 o H0 Kk 3 mkic
Lo THBRBELZN->TVA T EMHLhicEh,

KBS ILRFRE, BY YT

[ Vol. 22

ICEREM R TIRREEOEINC X > THRBEO S
RSB0 EEZFHFL TS,

IL 3 (1) SKUEE r-Env{EE§Ho *0

TR

MEp (1) % r-voy (34) LFARICEEE, &
W, O =ZRA T TERREK (1.5atom%®0) i
T 40°C T 20W5fEAREs L 7B L 7o 8 D 180 %
ST L 72458, Table 7 ic;n g 80 incorporation
O (34) L&k, i, BRERETRD
13, EEWREDPTRICZBEORBIBES L.

Table 7 The values of 180 incorporations in

the recovered kojic Acid (1) under
various conditions

Atom % 130

Neutral Acidic Basic

Kojic Acid 0.23 0.28 0.51

Natural abundance of '®0 was 0.204 atom % *20.
Lol (1) G4 MoRERFEHGLTE
DANHE I 4 BRI FOEEER R LTV EHDT
180 incorporation k EET A DICR 777 AT
AV g VETIRI D, B 50 EBRERTE2MWE T~
W s nENHS. MEE (1) X0 B4 MG
4-Thio-y-pyrone FE K O ARBHETH->7-DT
iDL - o v ERHD PO IR EH O it %
HA .

(1) R IIE MR T6-E o+ v X Fov
MR(7), 6-4F VHER(8), 5-A b+ VIEK(9),
<nvb—n (13), 7-EY Fv (85), 2-t Fad v X
Fr-5-t Fafxv-r-y ¥v (@7), -k Fa F ¥
AFN-B5-A+FY-r-€) Fv (88), 7ok —
v (39) @ BO FHFIGETT I £heh Table 8

OH oH
AN X
a H —— || b |
CHO
0 H OH

| ¢ |
HOCH CHOH

Fig. 50.



1970]

(o]
HO HO
| 7 |
HOH,C 0 CH,0H o

HsC

CH30

[0}
13
O
(0]
CH30
|9 | | 38
o H
(@]
N
H

Fig.

CH,OH

Table 8 The Values ®0 incorporations in the
recovered 7-Pyridone
under basic condition

derivatives

BARS  MRFEAROHE 243
o)
HO
|8 |
CH,OH HjC 0 CH,OH
S
HO
| |
CHj3 (o] CHga
0
HO
| 37 l
CH,OH N CH,OH
H
S
- - 36
0

Table 9 The Values '80 incorporations in
the recovered Compounds related to

Compound Atom % 1°0
7-Pyidone (35) 0.206
2.Hydroxymethyl- 0.360

5-hydroxy-r-pyridone (37) '
2-Hydroxymethyl- 0.210

5-methoxy-r-pyridone (38)

Natural abundance of 80 was 0.204 atom % 120.

B X9 IK/RF BO incorporation D fE % & -,
Table 8 X DSz i (1) ORBRIET%
N kgL r-v© ) Fraiyk 87) 8m (1)
X & 8O incorporation P3N EOEEE(1)
DORBEFTNORBOFESEOREVEEZ LN
. I5IC r-v¥ay (34) TRONKELEET
NFROMEEIEE SN S.

process A & H.O % 7:1d OH® 0 & RKEGHHED
ok 200 E 72 6 AN DB IC K BERBR AL S K
J&, b process B {Z thiE{k (e) ZBUTOH VK
NWVBRROTBEIETH 5.

r-£av (34) Tid process A BEFXLTEY,
B (1) bEBREEZEZ SN 2 M, process A:B ¥

kojic Acid
Compound Atom % 180
Maltol (13) 0.26
Allomaltol (39) 0.49
**5.Hydroxy-2-methyl- 0.74
4-thio-y-pyrone (40) .
6-Hydroxymethylkojic Acid (7) 0.64
6-Methylkojic Acid (8) 0.34
5.Methoxykojic Acid (9) 0.28

Natural abundance of 80 was 0.24 atom % 0.
*¥This compound was prepared from allomaltol
incorporating 130,

BATERRGRNE, REREO UG, Hxor oy bd
MOWBEICE > THESNZ b DEEZONS.

LRI (1) IKEIEINEE51E 5L
D OH LI 2MOFE—HTra—rE o OH @
BO ZZHARUG 3R & i g 5 1.

rovig 2o CH.OH o Rbic CH, 5%
FTET7uwb—n (39) e (1) &k -
B0 incorporation {7755 TW 3 (Table9).

LhLluaddbrargo OHEA v fric CH &
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0
Rl H2180 Rl
L ==
(0] Ry HO
H,%0
B _
‘HO
Ry

[Vol. 22
i 0
Hz 160 Rl I |

18

B0H 0 Rz
1BoY | 18(y

Hzmo R1
Rz J 0 Rz

Fig. 52.

AT B2 r—n (13) TRT L T »LH» B0
incorporation A3fgh -z, 7. OHFEA CH; T
Bt Ute5-4 V8 (9) & natural /g O X
DET bESLIEBNOITT D BO incorporation | H»
R ot ffe-t Fafxvy xF 8k (7) I
33 (1) £ 0 &% BO incorporation MK X
hic. \

3 (or5)-~-OH-r-pyrone (D incorporation DI{F 37k

D E Y TdH 5 : 6-Hydroxymethyl kojic acid >kojic
acid > Allomaltol > 6-Methyl kojic acid > 5-Methoxy
kojic acid >Maltol.
CHLOBRY r-vovBo il 6 ficd
% OHP DRMHMBICIVAETZ 55, Thd
DRLE ICEFKRKEEDOEBELAT 5 HERGRIEFO
BO MR SEESND C LS 5.

Tazwwb—n (39 © CH; o fEREARTSH
B —n (13) 1R A L PO RBRIEZITIEH
10D, TOFEHRIZOHEA VLo CH; £ A4 v
PR (BFHEESED) Kk h oy BRAO OHP
CEBRBIBBESBEZOoND ) LRSS,
TRZmb—v (39) & OH B &EIHFE D10ic
Z v b ALAS electron negative T3, % ORHEES
ELTT =4 (B) OFENARETH D (Fig. 53),
5 AR = EDNS LR X OHO o ffin
FOBRE a v B 2 BT SINICE T - T % il S
na.

L& (1) 24 3(or5)-OH-r-pyrone @
BO MBS ANV K =V 12137 =/ — ik OH
HOBEFRFICEENCBI TV 3 551, Mk
(1), 5-ArF vk (9) BXET7T o< b —w
(39), =t —v (13) %o 8O incorporation 434l
DRKEIAERD, BHREOBTNMEE, /3004
BRI RFEONTRICL > THHMT 5 C L IFAH
EThH3.

180 incorporation M % Fit= v b—v (13) B
KO Tawv = (39) THEH L o v igo
PHERIC X » CO AT 5 T E k3.

5-4 b F VR (9) DEWY BO AHifl ik OH 4
2 CHy BETHRES N TV S dHic7 = / — ik OH
EOMBHHRITIE 8D, CHe-O-Ho&tsh Rick
brevigo r-BFRPFREMLLTEELTHS
71T OHP O fHmick % BERD LIt itk 3 b
DEEZLND.

Mk (1), Toawwt—v(39) iICki 3 RBHRE
F~ D BO incorporation VI3 3 7-DICT 3=V
— r v (89) XD 4-Thio-r-pyrone F#E k (40) @
BRERSTz. (39) &) Jal v ihT PS; LEH
g mp. 100°C OEEZKEN B O, SIE
12 CHsO.S IR IC—FK L, FABPA<Z v
(vC=S, 1160 cm~1) %AW YL = < 7 pov (AMOH
352 mu) XV 5-hydroxy-2-methyl-4-thio-y-pyrone
(40) TH B LRSIz,

+ H,0
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0 S
HO HO
PySg
39
’ , Ligroin , 40 ,
0 CHj 0 CH,
Fig. 54.

RAFORREMR L 72 39) &b (40) ZAKL 20O
EHBESWL Table Y DN EREE -, 4B
REEHRFE T~ 80 incorporation M T & HIA
HoNt, SHOICRBRERFEERRFICE#RL £
2-e FoF Y AFu—5-t Fafxy-r-Y) Fr (87)
O 80 A3l & R4 B 2 Lick h 8O incorp-
oration PREEEFFICEBEMIITRbhTVWEC &
MRS niTis - 1z,

Bk (1), 7To=rl—n (39) X U6-k Fo
FUAFEEE (7) 1 B0 R REG & Fl— oigH
OH OH
Bk T endiol (—C = C—) sfkat#, Tillman's
reagent (2, 6-dichlorphenol-indophenol )19 |z &
TESKBRS N, WThGIRBETELLTH S
CERRBLTWS, fhh~rk—n (13), 5-4
FuviEk (9) 3B {bxhd, B8O incorporation &
BT 2Ltk o Y BOBABEDIZ Vi

LitimTE B,

PI_E 180 incorporation O4#1E 3 L ¢f Tillman’s
reagent [Tk BERLRIEL D, 3 (or5)~OH-r-pyrone
D BO RW|RIGIFAMLOH VRV ERE LD B
BERFIcBENICBCD, OH® flicksr oy
HBBER @ sensitivity 13 OH KA+ OBHEORE
B~ TEASNDE EFERTES.

—~

0 CH,OH

H,'%0

|

O
cO

| o
HO™ HB8oy CH,O0H

J

H,1%0

© 07 cH0n
(OH®)

WAL | MRARAR O

245

e (1) o B0 RBF SO FFRRK 12 (Fig. 55)
omEEI NS, TRHOLBRBOE—BREIZ OHO
KEBra v 20NOBETHD (641135 i OH
HEo BB D 7-DIT electron negative 12753 ; 2
M4 vE=vED L, CH,OH 0BTk
BIZHRD 7231 electron deficiency i€#23), &icin
KIZE > THBRL 7tk (endiol) 2» 5 f/KEABR L
TEn YREBRLRIGBEHET 28T, bo&d
RUBBBLEEZIONS.

F28 MEEFILEULLE 3(or 5)-0OH-7-
Pyrone {t&¥&+ £ FSOVEE
DR ICHE R

HIEICBWNTIgEE (1), Ta=u )k — (39) Zoln
& 3 (or5)-OH-r-pyrone %% OH® D K®ick - T
BT 2 C &L MICL, TORBHA R o v B
D2 Tdh B EHEL 72 (Fig. 56). K HiTl3Mi%:
fuiyic3 (or5)-OH-7-pyrone &Ri%AEK & o KM
ZRIH U THEGFICEHK S 2 5 EHRERRILEY,
THRbbECILI Y, ©I3/—n, -2 FrEpsd
WAAFELTEF7Y Y (NH) BXO 7 = =—
e F7 9y (NH,-NH-GeH;) & DR GARS 12,

r-EuvEe F7 9 v ORE I21954 4 Jonesss 102

OH°

Fig. 56.

-
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KE->THBTHRALN, r-¥v Y 34 KDOKE
B4 & L T 3-pyrazole-acctaldehyde-hydrazone
(41) ZHEEL, ToLERMEE Fig. 57 omHEE
L.

3 (or5)-OH-r-pyrone &4 T K icEELIC D>\ T
FEHEOBRPEEZ® (ME, RE) B X Thomas,
Marxer!®™ H[F RH{ G BRERRLE D2 AR
TEEATE FI YV EORIEE R A, KISERY
& L T 3, 6-dihydroxymethyl-4-oxo-1, 4-dihydro-
pyridazine (43) ZBTW 3. %FIE S 5ic mp. 139
~140° Qe 7V —VEHAEEE L, Zold%:
(44b) L LTREL, ROFGEREZIRRL 72 (Fig.
58).

LLEDS, TORBIRINTA2 /- vifTe
F7 o vk (NHNHH,O) 2fEHs¥TED,
EF7YroREEEE BT D, ©o o
BREe V7Y (NHy-NH,) 08RO AHET
REDTTiEbhsb0EE Z 5, Jones"? LYY

0
0
- I
LI 0= CHCHzCCH = CHO™
0
(34)

Fig.

RERFIRERLE, BY - EY7F

[Vol. 22

Thomas!®® ¢ KK I T hd E->TWH 3 Lt
= T%%. %7 Thomas OB €7/ —ViHFEEKD
HgicbBl»s 0, Mg (1) o 3 (or5)-OH-
r-pyrone {37 = / — ik OH EOEERLIOVKIED
B0, FURERDIC S HFRNSEYHOERSH
mssha.

FZRICNS OHAERRNT S LRKIC, v &Y
v, B3V =, - FrEoSERERRILEY
ZORTAEHIC r-ra v (34), B (1), ¥ax
avig (3), Tawubr—iv (39), 54 b+ VB
(9), =nt—i (1%) &kt F7 Y/ EDREE
FUOMBE T =o— e FT7 UV EORIBICDOTH
sEmil. UTEISERYOHEE, KISEHKOZ
R, BIOBETOEBEEICOWTIRT 5.

L r-Eay (34) &EKE RS SUORE

E NSV voORBEERRST -0 ICEERLT
(34) EfEke ¥ 7o vaEERSSE 5 & BT

FER A B C L, R A EEREIC mp. 122~123°
OHCH,C HoNN—HCH,C
NpHg* \wj NoH, \”_J
N\N N\N
H H
(41)
57.

|
\\WIZE:]\\C}QOH

+ Hzol

0
HOULC ¢
“ P
O/
uonzc\’(‘i
CH,OH

(#3)

“SCH,0H

Nylly

Fig.

1-10/ Il (fn\u[_zou

(6]
H
HO

OHC #C

\CHZOII

} 2Nl

CHz,OH
10 J N
~N
CH N7

CH=NNH,
(44b)

58.
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O)
NoH,
II ‘ l-——-H
o7 NHz H o N
(34 NH2 (g) NHz
HOOC HoNN=HCH,C OHCH,C l
KMnO, l NoH,
N\N N\N N\N
H H H
Fig. 59.
7/ - VBEBEAME O N, AWEIZ Jones9® M
& > TAB L 7z 3-pyrazole-acetaldehyde-hydrazone
(4) L A-HETHE T ENHAS NI, TEDB 0
Fig. 59 o o vk 206 D e FI Y
®(43)

YORBBRIC X AR L 2BBRE L F7V' Y ()
PEBIAFHNBRILEZTROVRERE TV — VBREE
RED2HDEMRTES.

IL #E (1) ~EKE RSO UORE

MW (1) % (84) LRBkcEKE F7 oy Lk

FISSE 20, T3 KA 2 7 —vEEECHNT
&g 84, I nsE URIGERDE 52 2.

FIGED TLC (B 7a< 7/ 74) Kk b 2M
OEBRY BHER & 7z, TLC T less polar 73{k4
MG L D EEEETE (NE65%), KYHE ik
Thomas'y, /NR 59 D FIETEKR LT 43) EF—

TLC of L()mpds (43) and (44)
solvent system

Hexane (5): EtOIT (5): MeOIT (3)

Fig. 60.

%EF@E,D, FFiF NMR 27 b vick b 2ok

%W L #z (Table 12),
ta¥ (43) Z4HEL 2%, TLC @ high polar #

0
HO HOH,C CH,0H
| l NoHy I
- HOH,C N
2
0~ “CH,OH CH,0H \(I:l If -
N_ _H
) N
#3) gz (44a)

/

HOOC

(45)

Fig. 61.

COOH-
ﬂ II\T _N ROH2C\C
H

RNH (46) (R=CH,CO)
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Table 10 UV Spectra of Pyrazole Derivatives.

CHjs

J] N
ch N/
H

h Hz0 215my (€, 4900)
- max

CH,—CH=NNHy

CH,OH

62
CH

CH30

HC
NN_NH;

@)

BAESUDEEA - T Tkt d il mp. 139
~140° DER (44) BEON E21%). SifE
1t CeHyoO,N, OBREIC—E L, 7 7 — = v 7 Vil
iC X B EEMUKERE, KMnO, TELI hid pyrazole-
3, 5-dicarboxylic acid (45) % 5.% - ® T Thomas
ONEL 125/ — ik E (K (44D) LfE—HE Lt
EENf. %13 KMnO, ibick 27—
HORE, FRARKR<Z Fvicks v OH (2.84),

v NH (3.4 1) OB » S (44b) OMEAEERL T
5. b L COWEMNEHETD S 85 ITERNBI 2 <
7 F VD Amax 3 Table 10 50 5 Mzt (LA
(41) MM 216 mu Xk ¢ (62) AMEQH 218 mu iT
FRAESELWVEERTRETHS. LrLEds(44)
DOEREME R MEQH 264 mu THY, (41) B XU (62)
D 2max L0 46~48 mu OFEEHEERL, TV
— VI EHEEL 2 BAZEREGOBEE ZRB L TY
3. TRbHEY (4) D& (44b) TRIL,

(442) LiEEEIND.

HiICTno E 7/ — VDR DI 53 1 & % T 7
T30 NMR 227 bvic & 3 B &2 Ra 7.
Fig. 62 TR 4 ¢ 04.25, 04.55 (J=6) i 21HD
~-CH,OH #0p -CH,- itX 3 2H 0" ®\HOY 7 F
W, FNEFENMEY TS -OH o7 a bt vy 7Fup
0475 BXU 6535 K=Z=BEHTEHE S H, 2{HO

2 MeOH 1 6mu (€, 9800)

max

2 MO g 18mu (e, 7200)

- max

MeOH
A

-7t max

264my (€, 8700)

CH,OH H LD S MITIs 219100 §6.40 T
TS WMEAND AL T 4 T a b DY T F D,
07.88 it -NH, it$ &3 7u—Fg 2H v 74
BLY 01267 D E@BICERADO NH o7 ot v
¥ I F v B KFEHEA L Fz broadenine line (2R{F 1,
8cps) THEI NS, P Lo #EHR L DAY
(44) OB (Ma) KTERRT B ENTE B,

DA W 2 AL MNCILEE S % 72D i b&i(44)
ZHEKERRTT 2 F v b3 113 Tetra-acetate (46)
M 54, NMR 227 v (Fig. 63) itk ZoD
BaErmirsns.

VI EEY, BRENF— 2 X 0te (44 o
{¥ Thomas OFIRL 7z (44 b) RIFHENTH D, 3-
Hydroxymethyl-pyrazolyl-( 5 )-glycoloyl-hydrazone
(44a) TH BT EPHRINI.

III. ¥RxavE (3) 8K 7A7ILE—I

(39) EEKE RS VORES

WEe (1) Ted s F5YyoRBHERIIen
VI 2ALICB B H D EHEE I NE 00D, RISAERY
(43) BLXUY @) »5iF 2HDEA CH,OH X s
PROLE ICIFTES 2 70D KRN B A AREICHR T3 2 &
BTERV., WORERNT20IC, BEREORI
Aru avig (3) BL-7a<wwbr—iv (39 &
v ¥ 7Y YORIBERS R, Wik (1) RS
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CH,0H

WATLS © AR R OTR 249

5.35

12.67

-value (ppm) from TMS

Fig. 62. The NMR spectrum of compound (44) at 60 Mc in DMSO
2.20
2.81
2.39 2.13
CH,0COCH;
CHyCO0H,C. [T N
3 : 2 \g \
N o
JCH,CONH CHj -
(46)
5.50
5.05
730 657

.

8-value (ppm) from TMS
Fig. 63. The NMR spectrum of compound (46) at 60 Mc in CDCl,

EPBont. (L&Y (3) »5ik @7), (&, 52
%) BLUT (48), (K&, 18%) »ESh, MHE
Y1 (39) & (49 (W&, 65%) BXV (50) (W&,

20%) =5 Z 1. BUGERY A7) BX0 (49) 3%
AR A2 v (Table 11), AT <7 b v

0

|}N=C£]~G=C—(t“:~n 7F) ORI ; 1629, 1597,
1556 cm~! (47) 45 X 7¥ 1613, 1594, 1533 cm~1 (49)],
NMR 2 <7 v (Table 12) ¥ X OV (L2 1 L 38

(51), (52), (53), (54), (55), (56), (57)1%, (58)
DEBR) KL @D 1k 3-Hydroxymethyl-4-oxo-
1, 4-dihydro-pyridazine, (49) iZ 3-Hydroxymethyl-
6-methyl-4-oxo-1, 4-dihydro-pyridazine G 2 Z &
PR Sl

5 ISR (48) BXTY (50) 1ZHRABAR 2 <
7 F v, FANBI 2_2 bov [(48) 1 Amax 264 my ;
Ymax 3275, 1594, 1010cm~1. (50) : Amax 264 my ;
Vmax 3290, 1594, 1012cm~-1)] x b (44) & Hllo
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) 0
HO\C“]\ HOUQCT)lj\ R
() () jwd
! HOH,C. N
07 R M R ) i \(ﬁ r~|1/
H
3 (R=H) 47 (R=H) N\N"'H
39 (R=CHy) 49 (R=CHj) Hy ;g Eﬁ:}cli{ )
/ \
0 0
CHCOOH,C HOOC « CIH,C
] | |
! |
NN, Ny . N R'OH,C
N N R \'c (/ HOOC N
)
51 (R=H) 55 (R=H) 53 (R=CH l
52 (R—CH) 56 (R—CHy) ) R'NH 353:2213) ¥2 (R=-H)
| R'= CeHyCO 45 (R=coomn)

)

N,

57 (R—=H)
58 (R—Cl1y)

H:’CY‘D\
N '
\5/\ R ~

R

54 (R=Clly)

Fig. 64.

Table 11 UV Spectra of 4-0Oxo-1,4-Dihydro-
Pyridazine Derivatives

UV absor pt10n in

Com- MeOH 2n-HCl 2n-NaOH
—— —e e, ——
pounds mu € mu € my 3

43 268 13800 249 8300 251 9000

‘ 278 5200
47 267 13400 250 8400 248 9300
276 4600
49 267 13500 249 7700 250 9100
277 5300
57 262 13500 247 9500 245 11800

1it.100 273 4500
261 13400 247 9400

IV~ VRIBMTH D LR SN, ZOHE
RAEMAEICE 2 FEEK 42) 45) (59) (60) @
AR L NMR z-¢2 p v Table 13 itk b, 3-
R-pyrazolyl-(5)-glycoloyl-hydrazone (R : (48)=
(50)=CH,) T 5 LRSI,
AFEBERICIYD OH A fficEHE O T
3(or5)~-OH-7-pyrone l3k F 7 ¥ vitk » THOHL
OH 3/ 7 RLICK R 5 1F 5 T &AM L 7-(Fig. 65)
IV. BERAF LT —FIL (5-* X8R (9))
&EHKE BS Sy ORES

A6 2 AKT BEMNT, 5-2 F + V3m(9)
e FZFUVORIEERAT.. HORIHZ OH Hih
I NTO S DI RTERYZ 5.7 5 T HEvE %
BLTWRETHHEBELENS.

KB, RGkE 0 20 tE&Y [(61) 1X520%]
B [(62) BE35%] BESNi. Thd DS
RO EALEN, MBI FECLOHERShT:.

BORERRD (61) OEABB 2T b, FRoIK
WY v (AMeOH 983 my (e 16500), neutral ;

max
2N HCL 958 mp (e 5800), Amax 277 ma (& 6200),

acidic : vKBL 1630 cm~1) {3 1-amino-7 - pyridone
BORHERRERL TE O, 7 F vihickd
Triacetate (63) 25z, B7 3 /7{bick b 2-Hydr-
oxymethyl-5-methoxy-7-pyridone (38) 2 5.2 2 E%
X b l#Hic CH,OH (%44 5 l-amino-y-pyridone
FEKRTHD T EHNMBAL 72,

5 RISERY (62) & KMnO, B LTk DIRA
EEBEMICHYTAEY 57/ — A-3.5-V A v v
45) #52, BABPART b v (Amax218my (e
7200)) EHECERTZ LI DABD A Lice ¥
FOVYDPEELTOBE Z EBHL LI - 72,

te® (61) BLU (62) DAL, Table 14
ICRT NMR 27 vtk SIS, £ O
A3 1-Amino-2-hydroxymethyl-5-methoxy-r-pyidone
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Table 12 NMR Spectra of 4-Oxo-1, 4-Dihydro-Pyridazine Derivatives®

Compounds R, 0(p.p.m.) R, 0(p.p.m.) R, o0(p.p.m.)
43 CH,O0H 4.75 (s) H 6.61 (s) CH,0H 4.80 (s)
47 CH,OH 4.78 (s) H 6.72 (d) H 8.43 (d)

J=8 J=8
49 CH,0H 4.82 (s) H 6.51 (s) CH, 2.39 (s)
54 CH, 2.23 (s) H 6.34 (s) CH, 2.40 (s)
55 COOH H 7.21 (d) H 8.62 (d)
J=8 J=8
56 COOH H 7.18 (s) CH, 2.63 (s)
57 H 8.12 (d) H 6.76 (d, d) H 8.38 (d)
J=3 J=8, J=3 j=8
58 H 7.90 (d) H 6.52 (d) CH, 2.45 (s)
J=3 J=3

a) The spectra were obtained at 60 Mc, on a JNM-C-60 spectrometer, in D,0 containing DSS
as an internal standard. Chemical shifts are quoted as (p.p.m.) downfield from DSS (0.00
p.p.m.). Abbreviations used are s=singlet, d=doublet.

Table 13 NMR Spectra of (48) and (50) 0
. = e === = HO
potIJIrllds R, d(p.pm.) R, (pp.m.) Ry &(p.p.m.) I '
48 H 7.74(d) H 6.48(d) CH,OH 4.23 0 f R
(J=8) NH,—NH,
50 CH, 2.29 H 6.24 CH,OH 4.21

Fig. 65.

The spectra were obtained at 60 Mc, on a L
Varian A-60 spectrometer in dg-DMSO (1 drop, - e
D,O) containing TMS as an internal standard. Ve =L bL (13) &fEKE FS O Y ORI

2= (13) F OH % 4w L lc CH, Eips
(61), af3-Hydroxymethyl-pyrazolyl-(5)-}-a-meth-  #HZEL, £ F5 Y v & BIG &2 (1), Town
oxy-acetaldehyde-hydrazone (62) ThHbT AR b= (39) S LEL AL EHEE XN A, Fi

0 0
CH;30 CH,30 .
l NoH, 3 H,0H
—_— ] +
< N N
| |
NH; H,NN=CH H
&) / (61) \ (62
O 0
CH,0 CH30
- ] X
N "HpOR N H,0H
H
N
(R)z (38)
(63)
(R=CH5C0)

Fig. 66.
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Table 14. NMR Spectra of (61), (62) and (63) (ppm from TMS)
61 CH,—0—C— —C—CH,—OH a, =CH— 8, =CH—
5,3.65 5,4.47(d) 8,5.38(t) 5,7.67 5,6.12
(J=6)
—N—NH,
3,6.04
63b> CH;—0—C— — C—CH,—0—CO—CH; a, —CH—
5,3.55 5,4.71 5,2.08 3, 7.04
COCH,
, =CH— —~
S N\cocH, 8,2.42 (s, 6H)
1l ]
620> CH,—O—CH—CH-N— HC—C—CH,0H

5,3.16 3,4.61 (d), 6,7.06(d) 8,6.07 9,4.42

(J=7

The spectra were obtained at 60 Mc, on a Varian A-60 spectrometer. Solvents : a) DMSO ;
b) CDCl; (+D,0) ; ¢) de-DMSO (+D,0). In all cases, TMS was used as internal standard.

Abbreviation, (t) is triplet.

TS hkElc= v h = (13) 1 OH® OREH
WAL TN - 2he BTV v EDQRIEBR UBRIT
RIGOMFTHEL, * 2 ) — I VihT 3~ 4 B A
BITHREMEDOw v — (13) DIEEL, b
FIYyoKRENAMPEESZONTNE T EMHD
DI -1z, BnEo T.L.C X0 2 HOARYDHE
AEni. RIGEEGHT I mp. 173°C OFpRA
i (65) MBSz (NE40%). AYED HHE
12 CeH,,ONy, OEREIC—K L, HRABRZ R +
v (vOH, 3250cm~1) BIUOEABRIP 2 <7 + v
(AH20 231 mpy (¢, 6300)) kH v 7/ —nikict ) —

Wik OHEDSE#E L LTHA LTV T EAEEHEL
T3, _v/ 4 ukick b Tribenzoate (67) 2 5.7
% C & X 1 5-Methyl-4-hydroxy-pyrazolyl-acetalde-
hyde-hydrazone (65) 2#R4 32 LN TE 3. =S
Ao CH; %, -CH,-CH:=N-NH, 4t NMR =z
7 itk OEER S (Fig. 68), (65) O MEHE
wLEhie.

L& (65) %BiEEL kAT — 7 Thlibdh
¥ T.L.C. THEINWIORIEAERY 64 28T
KB IRIE 215 7. AYE KR BREAT
HTHD, (64) ZRIBET 2 T LR TE NPT,

OH NH, |
o |
HO CH N HO CHz—CH=N—NH,:
NoHy C )
13 [ - I
N cH N
HsC N H3C N
o o
B ' (64) -
/ ]I{
0
|
C

RO CH,—CH=N-—NHR
I N
HyC -

I}I N
H R X
(42) (66) R=CeHsCO— ©7

Fig. 67.
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HO CHy—CH=N-—NH,
2.64(d) 4.03(1)
4=
HsC N,N 7

212 H

! I

3 2
&-value (ppm) from TMS

Fig. 68. The NMR spectrum of compound

(65) at 60 Mc in D,O (basic)

KMnO, Bt TEBICE S /S~ AvE v (42) %
Bz, xv /' 4 vt X - T Tribenzoate (66) A3 &
NI-DTHER & LT 3 (ord)-pyrazole-hydroxyace-
tone-hydrazone (64) Z{E/R4 B FWTX 3.

< b= (18) 13 CH; ZEOMERMAERT o<
b= (89) EELZD Y D 200k XU 6 MO
Fob F7 Y VvOBEESTT, ©37 vV —viklk
DHEERT 5T EHHAL 72,

BATE  WRAEARDOTE
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VI #E (1) &7z==IlE SOV ORE

g (1) K07V — VAL BRNICART
37-0C, 8 (1) &7 22— FIS Va4
DEMATRIGEETRE (Table 15) on X # R %
Jrc. $8bb, RIBRHICIOAERL BRI 3 48
(68), (69), (70), (71) ® 4l ® 1-phenyl-pyrazole
FEEME O NI, ThdDAYORE I TEom
S, CERMBEIC K DREEL 72,

l-phenyl-pyrazole ¥ ®O[5E : (68), (69), (70) &
X D @FmkESRICLDERERL, 1, 18
KU 2EVEBDT =) vEERL, KFLERY
%z KMnO, Tt 3 #1i¥ 1-phenyl-pyrazole-3, 5-
dicarboxylic acid %&£ U 3 &5, (68), (69),
(70), (71) & pyrazole D 3 B XU 5 i IC & #1 &
AL, TOMBIC I ~ 2D CeHs-NH-N=K D
¥E4 5 1-phenyl-pyrazole i #{k Th 3 T LA
iz,

164 (68), (69) D% : NMR z-<72 | v (Fig.
69-1, 1I) T & % BT Ic L v (68), (69) 1kt ic
AFHIC 2fflo CHOH # % H9 3 C E0NHBAL,
SOREYITIVORBRBICEABI 227 |1
[(68) AEH 334mu (e, 18500), (69) AELOH 313
my (e, 12400)] X DHZ D T O & &M EMAT
b5 ENHSMITIE - 72,

Table 15. Reaction of Kojic Acid with Phenylhydrazine.
Product (68) (69) (70) (71
¢\ /1\
CH,OH N . > “Hy
Reaction y [C{Z CILOH N - CHOH . CH,OH ’ CH,OH
condition ~ '\ﬁ /H\D ; §C/LN1\ /C\\C/ o ’ /N‘\'7L\c* JN,N
H | , g g ¢ B -
H. N ”\O,gl‘nz'z’ r\'} b (} e 1'\ ‘II'
$-NH-NH, N it N7
(mol) ¢ mp. 160° m.p, 172° mp. 240° (dec.) ¢ m.p. 168°
No Soluent
(120%) 2.2 10 (%) (%) 15 (%) trace
5% HzS04+
EtOH (1:1)° 3.3 25 12 trace 12
5% HCl4 .
Et%H (1:1) 4.0 19 (Mixture) trace 15
109, Acetic
acid 37 1 14
109, Acetic
aci{(i) 1.3 13 (Mixture)
l
Identification of 1- Phenylpyrazole system
. produced Aniline '(mol) COOH i20)
(68, 69) 0.87 /U_”/
(70) == Hydrogenation  1.74  KMnO, Oxidation = HOOC~ "N~V
(71) 0.94 I

P
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Solvent; dg— DMSQ
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" CHo0H

O
] LV U

Solvent;
de—DMSO-+D,0

-

8 7 6

5 4

§-value (ppm)

Fig. 69-1

CH,0M

NMR spectrum of (68)

Solvent; dg— DMSO

Solvent; dg-—— DMSO+ D50

10 9 3 7

5 4 3

8-value (ppm)

Fig. 69-11

et (70) O DIl CisHisONy 2 5
(68), (69) kb 1ENBIKEENT Azo (LEHIESE
Zoht. ERE - E3FRE— HIHRETIck D Azo E
MRIEMW I+ ThD, TBtoRE3EERTO
TRBIN 2 <27 b v b el EESHREITT—ETDH
2 DT (Fig. 70), MDD TREBKBRHEZI->T
W3 EDPHESMCIE -7z, & BICFEE 5 TS
12 NMR z~¢7 v (Fig. 71) Itk - THERES .

(L) DR - IKEARICED 2EVDT =
) VERERT A ERPD, M2/ CeHs-NH-
N=E42ET 2 EMHHEL . RABPRAZ T bv

NMR spectrum of (69)

(3260, 3190, 1595, 1485, 1252 cm~1) {3 Osazone @
BRI AR L, Osazone EHET 2+ +ThHY,
NMR 227 b VICE D ZDWAHEERER S 0Tz
(Fig. 72).

VIL RiG#EDEE
FERERER LD, MEE L & Lk 3 (ord)-
OH-7-pyrone &t F7 Y VO K icx L T Fig.
73, 74, 75 O EFNBEE R RS A LN TES.
gk, X3 VR, Tawvb—, 54 FFV
ket Fig. 73 IGRTHIIC, EF o vy BR200~0D
E N7 Y VORBHEERICEDTE I+ [BIEAL,



1970]

BARS : BRFLKOBSE 255
CHzOH
45}
2 H\C =¢” N X
N \0
e e 98% ethanol

log &

—O—O— 50% ethanol
---------- choroform

dioxane

1 —_

360 400 450 500 550
Wave length (mu)

Fig. 70 UV spectra of (70)

CH,0H ANEFOBBCLOBERLUPMKEL T F 7/ Y

A2ERT 2. ik, CoX3VER, Tawb—LD
Solvent; dg—DMSO+D,0 B4, ATRE?S conformer & LC [C], [D] & EH
#zoh, b conformer PIE L ICHBL T
R d BENICSBEBFEWEEF TS 4-oxo-
1, 4-dihydro-pyridazine (43, 47, 49) ¥ X U\ pyrazole
(44, 48, 50) FEUAELERT 2 b LMEIhD. L
REIEN R X D #7553 g ik [C] 22 [D] kb b
FETHE DRI conformer THY, SHicsER
L0346 BENOHRDO LT DD I LAEH(43,

Fig. 71.

LT
C T
N2~ S NN Solvent; CDCly

B_Zalue (;?pm) 543 47, 49) DEBRSEELTOS EEZLON5.
5-4 b+ VoS, #HESE (E] 3L [F]
NMR spectrum of (70) O ¥ vIkKOBBIEDENE NN T 3
1-amion-y-pyridone (61) X7’ pyrazole (62) %
HAKEZERT D EMEINS. WRNIKAT, &
EHRIE L O ESBENTHEDIE, HREK [E] 0
C-lITHEA LTV RERFETO AV A ) —hRMPRE

RICEEL T30 LTINS,

Tazvt—wONERRKTHZ v —v ik
pyrazole 38k (64, 65) DAHEERT EDTEDR
JEBSRE Y Fig. 74 ICRTEEIC, & F 7Y v ORI
s r-vavBRo 2 8L 6 oM BID, T
k; 71+ [CIB&U H] XDEFOBHIKI-TE ¥
5V bRk [1] 38X [J] o FEERMBEZ SN,
[13, [J] QRT3 Eick->T (64), (65) %t

_CH0H

[

Fig. 72.

7 6 5 4 3 2 1 ERPELTEZ S EHEREINS.
8-value (ppm) WiRE 72— VEFFVVORBRENYFI YV
NMR spectrum of (71) (NLH,)) OBALERK, Z72=—NEFFIJ DR
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o) 0°
. . ./
KO ) R'O S
? 3 NoHy
6 1 2
0 R &> r
(B) +I\|IH2
A1, 3,9, 39) NH,
(R'=H) (R'=CHy)
0 N o}

HOH,C 2 CH;0 HoN
\Tfﬂ\ﬂ ? NH BAZT/Jtm “Snu
H,N_ C R HOH,C M C—R . |
2 N 2 \Cl P R OHC 1}}/ OHL\C}{L/KR
©) ] ® 8 (E) Tm CHy0 wkH

o 1N2H4 o 1 24

HOH,C CH30 '

| 7-M{ | | 7——wl
N HOH,C /i\y/i\\ H NN —CH /L\//k
N7 R 2 \% " T R ~cH SR
H N NH, CH;0
N
(43, 47, 49) Hz (44, 48, 50) 61) (62)
Fig. 73.
o
HO
13
H,C 0
NgHy \
oe (0
2 » H,N
NH, HO HO 2N_
HNT o | D 0 NH
1 H3C— CO
/K/“\CH cro TN H;3C ! * cf N
H3C o 2 £ NH, _Hl\mz HO”"
NoH IJIH;; NH, NzH,
%) e (G) H) 1)
N——NH HyC IT——NH
[ HNN=C /L\/J
H,C CHy—CH-—N NI, CH
OH HO
(65) (64
Fig. 74.
BRBickbe F7 v [K] 2EL, ZobDiZ  ROKET (68), (69), (70), (71) 24K+ 250

BB LG FANRILA1T78 - T l-phenyl-pyrazole ¥; %
BT 2k (MZLZN) 2Fkd 3. (M), (N) &

EEZONAU, Fisbb, BiEERN3 & (68,
m)x&@(n)ﬁ,ﬂMﬁ@%éw(w,w)xx
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[») ]
HO ! 1 NH,NH¢ HI({)_N\IV
0~ SR

R R R
HOH,C, -— i
oyt =, LT e A
§ 4 u I ) o” | |
H ¢ OH ¢
(M)
e @ ™ \\\\
R R R R ®
HOHZC\C J[ N H\c——c- _N N N 7 /[
C ‘ noe ITI H2C|~lc N HC=C N~ He—¢ N
:T ¢ IT‘H ¢ NH O <}> l\IIH \OH IQT 61{ "P
n ! g
¢—NH ¢—NH ¢—NH PRI M X1 ®)
(68, 69) (9]
[H)
R R R
R
u [H*]
| _N = H N N —= &
OHC‘—? I Hﬁ"? IT/ HyCc N/ N/('\C N + ¢--NHyNI;
\ :
I\IIH I‘[I ITH 1) H,N&HI\:J o 4 N g 4,>
$—NH ®) NHNI Q) HN~iiN W) #7 S
¢ $ //
X R
H -— r H + ¢-NH
P oy N N. ¢ O\ N T AT
Y Ay LT
N ¢. H N, O ¢
o H NH N u \NHJ’ #
¢ HzN $
G ®) 70)
&~ NH,NH, ¢—NHy+NH,
Fig. 75.
) (65,69) ) ~) HY, BEFE~OBFEOTHEREZRE LT 3.

H+* H+

Q) (70)

& F0) pELARHPELTEHOSNS.

VIL {EHRERECT D3E

BOREHR AR L 738 58K DR 5% 35 5 i< b
TAIRBLOCZDMOEEE. R EZ T H-oT W
BN, CVEYY, EIV-VEHEKD SR A
Table 6 ITRT.

EYEY VRERICOIZD DR 1EET HE DR
mah. (k&% (@43) BERIK, tal 6G3) B
FYFRBIEHILTENE N, 300ppm FTHIT

wmIW T & &

HWHAMAHO—DEL TN LYY, €T —n, -
Y EEGERR ICHE S 28 ERILEHOAR
ZEHMELT, BREHEK, & V7Y v HERERE
EDR BRI O TR 2R A 1.

1. EF7 YV VvEEDRIEERSBICHIZD, T

RiEREEOEHAB S hICT 2701, BEREAE
K (HB0) % b L — 4 — W T B % thuln ic B0

r-¥o Y LEPMICHdT 5 OHP ofmico>n» TH AN
72. BER~D 80 incorporation (ZHgELME R T 3%
KAEL, ZOABSRBOBREETICH ST &Y
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Table 16. Antibiotic spectra of 4-Oxo-1,4-dihydropyridazine and Pyrazole derivatives.

Compounds Helminthosporium Blast Shleath Bacterial La'tc Gray Alternaria Anthracnose
leaf spot blight leaf blight blight mold leaf spot
[0)
HOH,C, 43) O
3000
N‘N x % x x 100 % X A x
N CH,0H
CIH,C (72) O +
Nl x x x 300 % A 2N x x
N o
49
HOH,C. “9)
N N x° X X X FaN x A O+
H CHs
9 9)
Cl HgC (53) O+ 10000
x x X 300x A 3000 X x
1000
CHj3 30 x
AcOH,C 2
cOHC_ K (73)
Nl X x X 1000 x x X A
“N”“CH,0A¢
H t
HomC,[ICHDH
TN x X x x X x x x
o-NHN ¢ (68)
H N
CHz0H
C, u | Nl
NTScA N «
p—N. b ¥ x x X % x x
e

ohicENn, OHP KX B3 r-Yo vBo 2frE-ide
LA DRI INC & - TBABREE 2B 5 T & H33Fd
Ehtz. —#ic 3 (or5)-OH-7-pyrone (LA#IE 7 =
J—nit OHHEBIVC OHEDA NV M IDOBEHRED
BETIME L OHO 0 ¥ o v ERAORKIMAINCK X
REBLEZ B ENALLITIE -7, BfaELLT
BT REEDOEMNELEST S E OHO O HINHEET
BERRL 29K, KRHCETFHREM O ENELET S &
OH® OftMAsL &ZONBER LI K #5.

2. BERERRAYERRT B 120K, WikE
BN r-¥a AP e ¥ 2 VB Kb 2R
7z,

MWie, Tu=wrb—, Puoxavigpss OH ¥ o
AN MLICEBE DO IZWVEAHITFIAL 72, v
s OH Eop/vIh0ic b F I Y 8o W4 5 3
BRI 2 EDBMLMICIE- T, ThdDILEMIZEAE
ELTEFI VY (NH) ZH0S ETAERHELT
4+FFV-1, 4-veFal )2 Bl —n
FHAAEEZ, WF 7 == F5Y v (NH,-
NH-GeHs 25 L8R I3 4 BHED1-7 =« =— 1K
7V VR BA R ERR L T,

Tx/—ntt OH B&REL -k F v —F
whERkice 7Yy (NoH,) ORBIEEE ST
BERRL, 1-73 /-r-v) Fry 8OV —rEY
wEEZ 7.

OH DA Mric CHy AT 3= b —id
o VYREO2MBIV6ADWFICE FF Y v (NH,)
ODHEBASTTCI2EHO TV — VB #k 2 AR L
7z.

HEYRBEEICHT 20 EERRIC LD © ) 4V vk
BURICERI b OBRH s 7.

B8 X B 0 ¥

ERREEARHGIC 13388 (1), 6-hydroxymethy
kojic acid (7), 6-methyl kojic acid (8), 5-Methoxy
kojic acid (9)%®, r—pyrone (34)3, r-pyridone (35)11,
5~-hydroxy - 2 - hydroxymethyl-r-pyridone (37)85,
5—-Methoxy-2-hydroxymethyl -7- pyridone (38)°D,
allomaltol (39)7®, maltol (13) o 10FEXE A F#-.

(& 1 1))

ERRTBRRG

1) HRMRM 0 ik (0.5g) % 0.8% NaOH
b BKIAN (9 1.5 atom % BO) 10ml iICIEH L,
40°C T0RSRRRE L /2. RUbikiEE R L, WIE
CTKEEEL, EREAIEKARCTEEST. B8~
ARHIER L RERERFE (B0) STt 7.

B4 & LT r-pyrone (34) iZHEMSMHTO BN
BNPRD 12 DITEN DT, 0.2% NaOH HFEEX
B (3 1.5atom % BO) © 30°C T20mHIARL
fo. RINRBEBTHNBEE LN 27 0< + 7
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77T (34) ZRHEL7I.

2) BRtESRM 1 3K (0.58) % pH 1.0 i EREM
EEHEEAE (1.5atom % #0) 10ml K EH»L,
40°C TOBFRIFRIFL 72. BRHIABRER LR, A
HBORIEFICIOERL 72, BRU AHIER &
Hiztk, BEEER (BO) SirEiTE- .

3) ik b L OEEAMZ ik (0.5
g) AEBRFEK 10ml KE»L, 40°C T 208
FL 7=,

DA, r-pyrone (34) OEHIIHIETH 505,
e (1) 137 =/~ OH A2 HLTNE DT
Z DKIERISTEBRIEIC I > TV B,

khIk 275 %, B AHCX-THEL, &
Bk (1B0) oot L 7z,

ERFRFKOAEES®

Kkt 180 4 B BIE T i Rittenberg!!®
Anbar'® & hEA WER LGB KR EY TV
bE=KHED 1 1REY LR LEHICLT,
HAY— VL HEhTREET B hkE & -, A
2L EH O & IZERRhOBRICHI T 50TH S
», MEET 2@Eat, HFRIBEDLEY 50
mg XL T4 200mg FREMSELTHZ. @k
K30 L T S BEE DN 7 A ICHEEY — v
L, 500~600°C THFSEIMESE 5. €0k, Tid
DX EET CO, 7 2EBHUL THEEMTICHL
fz. MEZAOILAYEIERBOMRORE 8B S &
7o .
ERFEABOEHRRRAICE - /2.

EmEE E_ Rx100 (R,E%%Utﬁ@ |:°—7)

atom % O ~ 2+R \ EEMMO -/

FA AT —

2, 6-Dichlorphenol-indophenol [ a2t E10D :

Wkt 0.5g % 0.8% NaOH jkixiigrhiciEi# L (pH
8.0~8.5), 2, 6-dichlorphenol-indopheonl ¢ 0.01%
KBEREHTT 5.

#WEg (1), 6t Fo¥ v xF vEm (7), 7o
< b —v (39) F#EP HIT 2, 6-dichlorphenol-

BARE : BRAZR O 259

inhophenol %3855, Bifsl 7-.

6-2 FEEg (8) KW B3P 2, 6~dich-
lorphenol-indophenol O&E AR L #-.

fliF=ow r—o (18), 5-2 b F 3 RO 2 F
wr—F1) (9) & 2, 6-dichlorphenol-indophenol
ZElBILLISh- 12,

4-Thio-7-pyrone (36) : 7-t'n v (34) 1g % 100
ml QR a4 JITEML, 258 O P,Ss OK
ZMAT, SHHERTS. RIGkRY 7oA vo k@
BAEEHL, BBEFD PSS ZiFEL, B AEK
REED. BBEEAAMT—F LV THEE, mp.49°C o0
HEREEREE S, AMOH 236, 337mu; vC=S
1156 cm-1, 4374l : EEa il C, 52.03 ; H, 3.50.
SHEfE CsH,0S : C, 51.97 ; H, 3.49%.

5-Hydroxy-2-methyl-4-thio-r-pyrone (40) : 7
<2 h— (39) 0.5g % 1.25g P,Ss & 50ml ) &
n A T 3HRER %, it (36) &RIBkDIRIET
m.p. 100~101°C D% {0 & %13 7o ANMOH 280,

S
352 mpy ;s vC=S 1160, V—C:C—é%]:—'(}— 1630, 1558
cm~!, A& HEE C, 49.54; H, 4.18, FHHE{E
CeHO,S : C, 49.50; H, 4.15%.

EFSOVEEORRE GE28)

Anhydrous hydrazlne & DG

3-pyrazole-acetaldehyde-hydrazone (41) : r-t'u
v (34),0.96¢g (0.0l mol) ANtz 7 7 22 %HKEL
whih, fKE FF Uy 0.7g (0022 mol) 2B LT
Mz 3 EBRENICE LORRRIESE S . HEEo b
AP ERRT 2~ 3BHKE ST NE, mp. 120~
122°C o R W) 251 7. e UD R’
Jones OFHEOD TAB L 7- 3-pyrazole-acetaldhyde~
hydrazone &FRABIL 222 bov, BERERE DE—
WETHHC EARMHAU Jz. Aed™ 216mu 5 iRy
3260, 3190, 2940, 1532, 1470cm-!, dDMSO 336
(2H, d, J=6), 6.01 (1H, d, J=2), 7.05 (1H, t, J
=6), 749 (1H, d, J=2). ¥l : FE{E C, 48.42;
H, 6.52 ; N, 45.05, ¥ CsHszN, : C, 48.37 ; H,
6.50; N, 45.13%.

Pyrazole-3(or5)-carboxylic acid (42) : {t&5#(41)
A 100ml OKICEML, @<y HVEBHY 2g %N
AT 80°C < 2058 L /-, KGR, Bt~ ¥
VOB AEFEL, FREN S0ml WWBEREL, KR
TG — 7 rcEkiitid s, midikioz—F
NVERETNIEEER 03g 8 ohic. x &2 /-



260 KRR KRFERE, BY - LYY

THH, mp. 216°C (dec) DO (42), 0.2 g %43,
BRI L iR AL m.p. 216°C,

3, 6-Dihydroxymethyl-4-oxo-1, 4-dihydro-pyrid-
azine (43) : F: A—f/Kke F3 v v 7¢g (0.22 mol)
i~ 14.2¢g (0.1 mol) O¥BERZEINZ, WP LSND
50°C T304 MEY 5. BIGKD TLC (EEZ n
<+ 7 77) ik 2o A RY (Rf0.75, 0.3) @
FIEMHER SN 7. EROB A BEED/ NS WH B E
EHTHY, RIGRAEYET L /) —NiCED L, 48k
UK ZICHE ¢ IEBE O/ NS O ARY (43) 98 (58
%) %8Bt 50% A & ) — K THE#E, mp. 222~
223°C oHBERESR, IS, REE®PTARKLL
(43) ERABIR 2T bov, BABB LT b,
BAGRTER2 I —K L 7. 0043 4.75 (2H), 4.80
(2H), 6.61 (1H),

Jri: B—4#ik 14.2g (0.1 mol) % 150 ml % /K #
2 ) —WIKIEMLL, ke F7Y Y 7g (022ml) %
MU fo. &9 1 ReREYE, BHE, RNRIEERET
BRiL, —BOKBIOKE L. 6g oMK 43) %
e, VIRBWIETEBRAEREL, B 50 RBRE
LR ) —VTHRRET AT EITED (43) 48 %21
fo. HIEE&IE50% * 2 7 —v K TH 4L, mp. 222~
223°C, & 65%.

3 - Hydroxymethyl - —pyrazolyl - (5) - glycoloy -
hydrazone (44) : {b4% (43) 258k L 7SS %
B L, BiE4 120ml O/KICHE»L, 120/ =—
FTEEMB L, T—FVvEER, 3.6g(21%) @
(44) OMEEREESB., T2/ —v—2—FLORA
RIETHELE, 3.3g © (44), m.p. 139~140°C %78
7z, AMOH 964 mu (e, 8700) ; vEBI 3400, 3200,
1592, 1000cm~t, S3#7fE @ EE8{E C, 42.15; H,
6.15; N, 32.60. 3tEffE CeH;,O;N,:C, 42.35; H,
5.92 ; N, 32.93% .

Pyrazole-3, 5-dicarboxylic acid (45) : (&4 (44)
2g &2 208 OT VE=TEEALAL /— 100ml
HUCiE L, 7 & —= v r VR U TET (54
kg/cm?) 150°C T/AKRFEALL 2. AL, AAEZRREL,
HRIER 2 150 ml OKICIED» L, W< 0 V7Y
10g 2Nz T 80°C < 2WH AL 72, BUBIKL D
T v v A AR, FEABET 20ml % TR
#a L, REBTHE (pPH 2.0) ighid, 300mg ©
(45) E o, KT2EF#, mp. 289~290°C
(dec.) DEEKERES /2. BLEYY & DIRATIL 22
7 bov, BREROERRICIDEEL 7.
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Acetate of (44), (46) : {L&¥) (44) 1g EHKEE
B 20ml ICEH L, 0RERT 5. FSSER D
FOKEfREZ T 2 / —VTHRL, IEEEBETHEEL
fo. WREEE T — T VICEM L, EYOMRTKARK
Tl wiRtk T—TLEERSE B L, 500mg
D (46) OMEREERI. T8 ) —v—~F 4 TH
%, mp. 154°C 0P @M 300mg %%, AMedH
275 mp 5 vEBI 1725, 1710, 1674, 1240, 1225 cm™1,
S¥rE - EEE C, 49.68 ; H, 5.34 ; N, 16.55. HE
& CyiH1sO6N, : C, 49.70 ; H, 5.36 ; N, 16.56%.

3-Hydroxymethyl-4-oxo- 1, 4-dihydro-pyridazine
AD BRI, voxarig (3) 11.2g (0.1
mol) EfE/KE FF ¥ v 7g (0.22mol) /5 m.p.
206~208°C @ (47) o ML#% i 6.58 (52%) 157,
A&7 =n—Kk (1:1) ORABKECHLE, mp.
212°C (dec.) oifagsi 47) % 548 157, vmax
3250, 1620, 1594, 1556, 1556, 1484, 1020 cm~-1. 43
Vi REME C, 47.58 ; H, 4.85; N, 22.13, &
C;H;O,N, : C, 47.64 ; H, 4.80; N, 22.13%.

5-Pyrazole-glycoloyl-hydrazone (48) : /L. &4 (44)
DO EF UHETIT - 1. (LAY @) 246
fiEE R T — TVl L, (48) 2.5g (18%) %158 7-.
IR )——I—FUTEE, mp. 108°C oHHe!
s 2.2g 218, AMOH 264 mu (e, 8900) ; vion
3275, 3120, 2920, 1594, 1455, 1010 cm~1, 4}H7{A :
FEEE C, 43.00; H, 5.65; N, 39.57, FE{E CsHs
ON, : C, 42.85; H, 5.75; N, 39.98%.

3-Hydroxymethyl-6-methyl-4-oxo-1, 4-dihydro-
pyridazine (49) : B #Elc kb, Tu<ivb—i (39)
(12.6g, 0.1 mol) t4E Kkt ¥F7 v (7g, 0.22mol)
Do ba (49) BHAERLE LT 98 (65%) %57,
50% A 2 /) —)VIK THEH, mp. 246~247°C 0HfA
i 8g 2151, ugg; 3310, 1618, 1592, 1533, 1483,
1032cm™t, 43l : EEE C, 51.44; H, 5.83; N,
19.70. =& CHO,N, : C, 51.43; H, 5.75; N,
19.999%; .

3-Methyl-pyrazolyl-(5)-glycoloyl-hydrazone (50)
HEROFHRIC Utcin - TIL & (49) %4r8EL 725k
Bird 3.1g(20%) @ (50) Zffc. =2/ —n—=x
— 7V THE, mp. 134°C 0o @R 268 215,
AMeOH 264mp (e, 9700) ; vER: 3290, 3150, 2940,
1594, 1460,1012 cm-1, A¥7fE : FEfE C, 46.80 ;
H, 6.56; N,36.19, 52 { C¢H;,ON, : C, 46.74;
H, 6.54; N,36.34%.
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3-Acetoxymethyl-4-oxo-1, 4-dihydro- pyridazine
(51) : {b&k#p (47) 2.5g ZM/KEEER (20 ml) IZ¥EH
L, 304MERMNAT 2. BEBEVRELT, GO
s 26g 2874, =2 /7— VT 20 B, mp.
205°C (dec.) @ (51) 2.2g %15, AMEOH 264 my
(e, 13000) ;5 vEBr 1740, 1280 cm~1. Ap¥ifl @ EER{E
C, 49.89; H, 5.11 ; N, 16.54, #&fE CHyO3N; : C,
50.00 ; H, 4.80; N, 16.66% .

3-Acetoxymethyl ~6- methyl -4- oxo-1, 4-dihydro-
pyridazine (52) : Fi2 & RkRIC (49) 2.8 g ZMKEE
BenmELT (52) 28g 281, =4 /- VTHE,
m.p. 251~252° (dec.) DEELIREER (52) 2.4g %
B, AMeOH 264 mu (e, 12500) ; vEBr 1760, 1253
cm™!, Al EE{E C, 53.02 ;s H, 547 ; N, 15.02,
SHEME CeHoO5N, : C, 52.74 5 H, 5.53 ; N, 15.389.

3, 6-Dimethyl-4-o0xo0-1, 4-dihydro- pyridazine
(54) : (bo¥y (49) 8g Z@/EDF A= LI 0T 4 F
TG 3 LM LORARIGEB Y, KIGKRT#%,
AR L BERE R L, Al — T v Tk, Kt
WTAZ ) —nv—KpoEHE, mp. 206°C (dec.)
(53) 5.5g 2 1. A irfE  EER{E C, 4548 H,
4.34; N, 17.38, &8 CH,ON,CIl: C, 45.44; H,
445; N, 17.67%.

1ItE&% (53) 48g 22 7 —nv (90ml), KEEM
(90ml) Z U THERSF b ) o (68) RMIMZBEAE
WITIENPL, TV T—REFEMIE 2g) 2NZ, &
B, BET1IHKEETIE G3) 1 ELITHEY
T HKENRIN S e, WM, fUEEREL, HEE
M7 TG L, fMEEEERZRL T (LAY
(54) DML 328 287, T2/ -V —ERTF
VTHEE, m.p. 249~250°C 0 AR R ES 72,
ARG (43) X013 (54D LHEREL
fz. AMeOH 268 mpu (e, 14300) ; vXBr 3480, 2930,
1623, 1585, 1540, 1483 cm~!, Z3#T{l : KB C,
58.09; H, 6.43; N, 2249, &l CH;ON,: C,
58.05; H, 6.50; N, 22.57%.

4-Oxo-1, 4-dihydro-pyridazine-3-carboxylic acid
(55) : L& (47) 25g %)k 100 ml thiciin L 727k
BK 150ml i@~ v vEgh ) (5g) ZEML K
BRAZHR UL BEL MBS 59 b »->TH T 3.
ZORRAKEE 75°CIcikb, B~ Vi vIEDORE DS
SCRCHATHS, KISKAZFBL, Zitw iy
ZBET 3. FKE 20ml ¥ TIRTEREL, Bk
TRt (pH 2.0) & L THRKZEICHETHIE (55) O

BALSE : BEFE koL 261

MR 28 RSN 7z, KTHE, m.p. 250°C (dec.)
DEfEKER 1.5g 215, AMOH 261 my (&, 9300).
S¥riE - G, 42,63 H, 2.97; N, 19.82, FEEE :
#HiE CHO;N, : C, 42.86; H, 2.88; N, 20.00% .

6-Methyl-4-oxo- 1, 4-dihydro-pyridazine-3-carb-
oxylic acid (56) : kit &FBkic/bta® (49) 2.5¢ %
WA Y TEBLL (56) 1.9g %1857, KT
s, mp. 212°C © (56) OPfKER 1.4 %15,
AMeOHOGT my (e, 8000). AMFE : EXE C, 46.60 ;
H, 3.85; N, 18.25, & CeH,O,N, : C, 46.76 :
H, 3.92; N, 18.18%,

4-Oxo0~1, 4~dihydro-pyridazine (57) :

FEA: LA (55) 1g % 5ml @ KC-400 th
I L, 3043fH 290~300°C T L 72, RIGHK
RRUKTHIET 2. MIBESETkERETLC L
ik (57) OHMER 06g 5% 7. T4/ —VT
S, mp. 250°C DR 0.4 g 2137, B
L DOEBERER, SAMIR 27 F v X D RE
L.

FH: B AbaY (55) 1g & 10ml d50%Hifg i
WEL, SIREERL 2. KINKRET v =7k T
MU, WIEZEL -, RELZER 7 v B L,
(57) DHLEER, 0.4g 21872, =4/ — VTR, (57)
OREERER 03g £, m.p. 250°C,

6-Methyl-4-oxo- 1, 4-dihydro-pyridazine (58) :
Biick 0 1LAH (56) 1g 5 (58) DMfEi: 0.3g
RN, TE2/—VTHEE 58) OoBEAaR
455 0.2g A8, m.p. 238°C; AMEOH 262 my (e,

max
13400) ;uﬁ; 1654, 1614, 1575, 1530, 1455 cm-1!,
SIS ¢ JZERME C, 54.43 H, 544 N, 26.44. 3
fli CsH¢ON, : C, 54.54 ; H, 5.49; N, 25.44%.

{ba®r (48), (50) DML : BB (44) X0 (45)
DORREMUAET (8) ZKIRL, B~ /A VBAH
) TEL L T 3 (ord)-pyrazole-carboxylic acid (42)
G4, m.p. 216°C (dec.). REDBIET (50) 1%
pyrazole-3, 5-dicarboxylic acid (45) % 5 % -, .
m.p. 289~290°C (dec.).

Benzoate of (48), (50) : #kickh (48) it~y
SAnvg a4 FEEH &4 T tribenzoate (59) %
372, m.p. 231°C (dec.). SMf{f : J2E%{E C, 68.96:
H, 473 ; N, 12.25, 3}5ME CyHOuN, : C, 69.01 ;
H, 4.46 ; N, 12.38%

Fgic G0) Xy Avsai4A FTHUEBLT
(60) %737z, m.p. 235°C (dec.). 43 H7 il : FERE
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C, 69.34; H, 4.59; N, 12.07, FHEH CyHO4N, :
C, 69.51; H, 4.75; N, 12.01%,
1-Amino-2-hydroxymethyl-5-methoxy-7r-pyridone
(61) :5-2 + F vigEe 15.6g (0.1 ml), K F5 2
v 7g (0.22mol) Zf/K A £/ — v (100 ml) iZIEH
LB L2235 2B S 72, 28 ER, M
REBERLE ) —V—T—F VIROEIICIANL, 48
Rk EicHETNIE 6 v 7D 34g
(209%) R fz. T2/ —VTHEKE, (61) Of
R 3g A8, mp. 242°C; AMOH 283 myu (e,

16500) ; A2NHCl 953 my (e, 5800), 277 my (e,

max
6200) ; vKBL 1630, 1550 cm~!, 447 : EEE C,
49,52 ; H, 5.94; N, 16.40, 2 & CH,,O:N; : C,
4940 ; H, 592 ; N, 16.46%.

a-[ 3-Hydroxymethyl-pyrazolyl-(5) ]-¢-methoxy-
acetaldehyde-hydrazone (62) : {54 (61) 223l L
tBhE & 5 ~ 6 R AEE I E 3 i (62) oM
W Sg Mok, CoREEI—FAMIBL, &
i (62) 1.3g &G/, WE35%, T4/ —v—IKT
s, m.p. 113~114°C. IMeOH 218 mu (e, 7200):

yKBr 3275, 2930, 1570, 1430, 1028cm~1, AMHTH :
Skl C, 45.24 5 H, 6.66 ; N, 30.16, & HE C/Hy,
O,N, C, 45.64; H, 6.57 ; N, 30.42%.

L&Y (62) ok : (62) 3g % 300 ml DKICH
»L, B=vHvBh) TEBRtTE, 3g D 45)
5% 1. WE87%.

1-N-diacetyl-2-acetoxymethyl-5-methoxy-r-pyri-
done (63) : {ba# (61) 1g AME/AKRER (30ml) th
ICAML, 1RHERL . BECX D REL T,
1.1g ©(63) 21z, =4/ — )V THEE, mp. 150°C
O EESRIER 078 287k, LM 289ma (e
16400) ; vKBr 1740, 1710, 1625, 1260, 1223 cm~!,
SHE  EEE C, 5292 H, 5.60; N, 9.77, F &
i CisHysO6N, 2 G, 52.70 s H, 5.44; N, 9.46%.

2-Hydroxymethyl -5-methoxy -7- pyridone (38) :
At (61) 1.7g 2% /—n 50ml BLT 2N I
# 50 ml DRAERICIEP L, THICHElE Y — 2K
e (7.5%) 10ml Z#HTF 0°C ORHATH FL 1.
BB ATER T 2 M E L 72tk 7 v E=TKTH
ML, BREEEL .. BRERIA 2/ —Vv—T—F VT
LT, WRERO R, BEERETSAC L
kb (38) oiifER 1.2 215, =2/ —VvTHHE,
m.p. 172°C, {50 & DRBHAR, FARPZARZ b

[Vol. 22

WORBKICE ORIE L. 5347l © EEBRfE C, 54.46 ;
H, 6.31; N, 9.0l. FH&E CH,O;N :C, 54.19; H,
5.85;5 N, 9.03%.
5-Methyl-4-hydroxy-pyrazolyl-acetaldehyde-hyd-
razone (65) : = v r — v (13) 12.6 g (0.Imol) %
100ml @442 /) —niiiEh L, BAkEeFI7Vv 78
(0.22mol) EJNZ 3~ 4R FIE I L7, RINEEE
BFTERML, KBICHAMKETHE, Aok
i (65) PRLRETHON., =8 /-, T—
FOUTHEE, mp. 173°C; 2320 231 mu (¢, 6300) ;

vEBr 3950, 1610, 1445, 1233, 1110, 1022 cm~*, 6220
2.12 (3H), 2.64 (2H (d), J=17), 4.03 (1H (1), J=
7). SWFiE ¢ 9ZERfE C, 47.40; H, 6.72 ; N, 36.16,
&g CH,ON, : C, 46.74; H, 6.54 ; N, 36.34%.

ta# (65) KRy /' Anvsu74 FEERSES
& Tribenzoate (67), m.p. 231~232°C DBk
HES . DTE : EEME C, 69.80 ; H, 4.90; N,
12.51, EEffE C,H,,O4N; : C, 69.51 ; H, 4.75; N,
12.01%.

1ba% (64) gt (65) &5rMEL 7o RIGRRE «
— 7V CT2R R @R g ud (64) XSG ET S
HRYE 2.6g BEo 0. APEIHEMEE XU
HPRUEETH » DT, TO—E@E~ 1 VN
) TERALL 78k, m.p. 216°C (dec.) D thksy AR
RRTHZ 12 (80%). FEREOLEELD (42) THS
T EEHERL 1.

(64) TR/ A v a074 FEERSES &
Tribenzoate (66), m.p. 237°C (dec.) OE LD
Bonht. SiTiE EERE C 69.62;H, 5.17; N,
11.85, #HEE C,H,,ON; : C, 69.51 ; H, 4.75; N,
12.01%,

Phenylhydrazine &MDKENE -

1) 8k 72g & 7 2=—b F7Y v 100ml O
Aamnt (110~115°C) TIRFBIE Lz, K
JEBEER T 5 2R TRUBIE Ik e — R~ BREICE
LU, BMLORBRIEZBCL, TYEZTELVT
=Y vERREL. WK THRBRICHAIL ckx 2
J=nw—~Fgy (11 1) BEEHE 200ml icEE
KEBWE LT MM L 7.
2-Hydroxymethyl-1-phenylpyrazolyl -5-glycoloyl-
phenylhydrazone (68) : m.p. 160°C ; 53 © EEME
C,66.95; H,540; N, 17.19, HE{E C;sH;O,N, :
C, 67.06 ; H, 5.63; N, 17.38%,
2-Hydroxymethyl-5 - (@-hydroxy - 8 - phenylazo -
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POBAET ) Zok g2 e 3 G

r L

i REi
MeOH | 40m] } 3 FITER s
Hexane | 40m! i 11

EtOH | 30ml T 741
MeOIl 40ml } 3 [
Hexane 40ml

LtOH 30mi,
Hexane-EtOH (1:1)
100m1-C 2 il gk /i

|
B 16g

IR g 25g
EtOH—Hexanc [H#5 EtOH T {ij#%
(68) & 12¢g (70)4% & 20g

ethenyl) - 1 - phenylpyrazole (70) : m.p. 240°C
(dec.) ; £34TMiE - EEE C, 67.42; H, 5.09; N, 17.21.
HEE CiHgO,N, : G, 6748 H, 5.03; N, 17.49
%.
2) 39 43g L7 -=—nE F7Yy 100ml 2=
& ) — v —5%H,S0, (1:1) BAEE 480ml it)E
L, 2R REW S, BRI —REE UREER 120
g 2B, LITABIsERikcT (68) 24g, (69) 1g,
(71) 10g ZHiMEL 7.
2-Hydroxymethyl-1-phenylpyrazolyl -5-glycoloyl-
phenylhydrazone (69) : m.p. 172°C ; S3{f © SZER{A
C, 67.21; H, 5.58 ; N, 17.30. Z+E{f C;sHisO,N, ¢
C, 67.06 ; H, 5.63; N, 17.38%.
2-Hydroxymethyl-1-phenylpyrazolyl-5-glyoxyloyl
~phenyl-osazone (71) : m.p. 168°C ; S¥r{& : SEERME
C, 69.90; H, 5.48; N, 20.33. 3}E{f C,H,ONg :
C, 70.22 ; H, 5.40; N, 20.48%.

3, 6-Dichloromethyl-4-ox0-1, 4-dihydropyridazine
(72) : {t&Y (43) 2F A =77 4 FTREL,
HERBEK, A2/ —n—KTEETHIE mp. 177
~178°C oPEERER. HR LOFRABIX 2~
7 b v ORBIC X D FESE.

3, 6-Diacetoxymethyl -4- oxo-1, 4-dihydropyrida-
zine (73) : (L% (43) % H L@ D WKEFR CTAET
i3 m.p. 183~184°C @ Diacetate %15, INE85%°.
S3bril - EERME C, 50.27 5 H, 513 ; N, 11.89. 51 &K
CoH,O5N, : C, 50.00; H, 5.00; N, 11.66%.
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BIE BBLER

AMFICIRE N ©iC X D BMICHE S h 5B OFH
ZEMNEL, TTEROSEISICHT 2 itz Ry
L, B1 8RRt AUEEERE3HFLORZAVOR
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REREEATHZ= v b~ B0 FEEEK (=5
WV b =) FEER» OHEET B AT S
HOHDTHY, HB2ICEEEROHFENZICY L
Vv, IV - VlIRLEMEBRD» O ART B 1250
I8 -7-bDTH5.

B1a BmEEFLELK 3(or 5)-0H-7-
pyrone {LEYDRICHEEZIL b
—VELXUVREFEDER

F11H BEEDOE U 3(or5)-OH-r-Pyrone
{t&4¥® Mannich [
3(or5)-OH-r-pyrone B2d OH H 4w b i ~DE
R 7TvFVEBA RV F— VEREDARICK
TRBIRTHS. £ T—20FHE LT, B8,
aXvEBRBIUYr o A a VO Mannich KIRICOW
THEIL 72,

R EEES XUBEOWRKHTTHE 2/ T I ~
(CrFATIy, VRFLTIY, ®F Y V)
BEOFVATAUTFE FERIBELTCHAT S €/
Mannich FEKAEZAERT 5. i pH 8 LIk 9k
@ pKa=7.96) pigEMKIAR b IBRRE 1 G
L, BAEEENIC Mannich FEKAEEZ 3T &M
HEMmEIs- 1z,

EEENERETORIE RS56LD 7 = 7 — vk OH
o HY OBBEICEDERLET =/ 44 V4
A v OHRBRBAD—DTHE A N=Fv (A=Y
IAMT=AY) BCTALFLT I AFu—VEK
BT SN2 #AEMIC Mannich #5E5% AR 35650
EUTHUME, HEEMBERY =/ — ik OH &
LoD HY O -4 bE (B SE3bD &
Zzohb.

Mannich FEEK T OKEERE i C AR 2 A WVEIET
NZR ON-CH,- 60 R #8451V % T F VO
HENESRERTE- A FVEHRESZ 3 TENRN S
.

AAEEIAVE, Eaoxa V/RIGEELTENE
1 Mannich FEUAERTEKEEYE L T6- A F v
A VBEBIUTw v BB LN,

%21 BEEHROECT 3 (or5)-OH-r-Pyrone

{t&moe FAF o 7ILELIE

BITE TR 7in <, Mannich FHEUK D AR EZ D
BRI BFETRAFLVEOEARTE AN F L
HEICIEATE RO,

AFRBOTE, A FABEBATREMELLL, »



264 KEFFL RERRE, BY¥ - £

DI FNHEEBALTREEO LD E DR, 34V
BBLOraxavBOe Fof vy 7ud v et
L7z

#5713 Mannich i &Rk pH 8 Pl Eofiit:
ZHETREPRI I VATV FERIELIBAEE
BIIC6-2 Fn—ViBEREAR L. TORIES
Mannich i & AfEica—Y x4 v 7=4vDFn
LT VT FRKRPNOBERIC X 2 REEBEE L
THHTES.

aAVER, YoxXxavBhRAKICERENESET S
A Fo— VEHEEAAEEZ 1.

Ft, TFAUEOBAKDVTIRI A VER, Eo X
aAVERICT 2 FTUF e FEDORGERS, 23°~27°
C, s9igEM KA (pH 8~9) hTHEDE Fu+
/v (BEABILFD 2MATR20REIGS 5T &
Tk 6a-v FuoFvyzFrat it a-t ¥
nFYIFelb—URERETELNE.

NSO Fud vy T d vikEk e s —H—
BBRTETT T ETNEYE T2 7 v F vk ke
A F VIR, 6-AF v X /B, < b—I, 6-TF
WA VIRBIOIZF = b= BELILEOH
1z.

$£31H BWEBORNFHDORIRAEE(L

AFUCB O TREB ORI @ # Fo— v K (-CH,
OH) Z{bENE XU YN ICibd 2 52 R L
7z,

kD% 3(or5)-OH-7-pyrone 3K H R = v
# & OH EpBEEE LTV 3 720 @ OBR{LEIG TR
CavOBRBRRBCE. ThES 2D I54MD
OH HEae~y UNVETRELTRILL, Ik &R
EEBEET 2 k% & - .

CEOBRILE—BRI =y v, BT~ 4
VICE BBy v —TF okt pH 12 ©
EEMERHT 2~ SO RIS TS NE T A Vi
DRy VI —FNEEZ I,

H b — R SRR (Arthrobacter ureafaciens
K-I) R fo—IREEE DT & 3 B LT I35 ic ik
ity RO~y Yvr—7v) ZENThu 3 H
DR TICSWETI A VIR Y Ut — FuhE
bhiz.

ARV NI —FEFNT o ABIOT R
— = VA R O TR R (LS hiX B S i~y
UVEDBNUKBRSREZT, WEIL (80~87%) =
AVEBIMEO NI

[Vol. 22

F41H HEEOZL P=ILEBLURKEDER

W OMETFRE L ORIGHE, M ORRKERILK
J5E X ORI BB A VR VEROBLREE G A A
¥R LRI, KBE2DODOTETHEE,LO <V F—
VIRIBIADLEBRPTHTH 3.

TEbhb, ‘H-ax vB--tYatavig—-<i
= VEBRIR” B ‘Mo A VB 6-T v F v
A Vv b= VAR ThB.

ATREPOI X vBBXU6-TvFva X Y EOB
RIS ZBEE D TINRT 5 C LK D ASICER
L. BBRERE L TENELECREZEOTE
PBENTOB EWHALNIC - 72 (R X D45~48
%) .

PIEOfER, TS ERBEENRT S &
KX DB E D < v b — VRIERDREBS T A%
TELL 7.

F28 #EEEH.OEUK 3(or 5)-OH-r-
Pyrone {tE¥HLKOEUFD VR
BIXUOEST—ILRILEHVDERK

B1IR FEMHRZKH00) (CKDIBETIRRIG

e NI UBEORIGERABICSH 12D, T TR
WA & ORIGEEZ I S i 3 723 I B B % B K
(H20) % + L — 4 — IO THMER % Tt i 3 (orh)-
OH-r-pyrone {L&#HICKId 5 OHO DI >N T
a7z,

M~ D B0 B THREEMEHTR KX
{, ERTBFEGIROBRTICTITRDONTVS
CEMHoiIcEh, PEEELT OHP IKkb -
o vIRO 201% 7213 6 AL ~OREI K EIC X - TER
BEEEW 2 C EBTHE L.

&£ @ 3(ord)-OH-r-pyrone {L&¥IC 2T EER
%1718 - TokES OH-r-pyrone B 7 = / — i OH
EBXUCA VML (OH R L) oBBEDOET
PR A OHC O a VERAO R HBIC K &3
BELSZ 5 EBHONICIE . AV N LITEF
KEWEOEDPEAT 5 & OHO OAHINAAES THIRL
3L, FOHICETFRSHEOEMFEST 5 &, OHP
ORMBBEEZONEER LI K135 T EHHL I
Ihiz.

#2118 #HEAEDOELT 3(or5)-OH-r-Pyrone

{t&mEE F3 OV EEDRIGERY

BERERRILEMERRT 21D, WL IO

ZNLDFEEINE r-Fo s btE L EFI O U
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ED LKA Tz,

B, Tuo<t—n, Postavps OH K4
WiRLIREBED L LaBiRvd s OH o/
IR ¥ 7Y v BOBEAE S RT3 C 0L
MITIE - 1z,

IhoDbAHEREEL T FIY Yy (NHY) %
A0z EFERPELTL-FFY—1, 4V Fab
VFYvBEXOE T —VERKERZ, F7 =
—wk F7 2 v (NH,-NH-CH;) 202 et
4FEDI-7 = =— W7/ — ViEEREERL 7.

7x /=it OH EE2RHEL/5-4 b F VRS
FBkiCE F7 Vv ORKNBEAE 5 JTHERL, 1-7
I/~ FUBIUOE I V- VBEEEEZ .
OHEDA N MLICAFLEEATTZ2 NV F—iE 2
oY 7V — vk EERL 72

BonNHER TN TR LROTYETH-T
ZORBEEHEN, LENCENR LIz, BThso
AR R E TS IRLENIC S Bk & 5 R T
b0, EHREEK (HH0) itk RBGEHET
RRIC Y B oRMGAIE & D SURE S B S ic s - fz.
 AEBEERIC OV TRBTERAI TS 228, MY
BicH LT =B8R LT3,

Pk, Mo RISEEENS hcT B EEBIC, &
MOEREBRH & LTES Rl s = b —vfalk
RABRIEORENIC K - TR O TEIFIF O—& %5
&, R E D ARS WcRER TR LAYEE
PEEDX SR & UTRIL D EMIfFE N 5.

E [

ARIRIEDREE 2 s RO 7078 SRIG IS E 2B - 7o
AREHEBREBRELICLLOEHOBLR L.
TR DRITICH D, MBS, MBI 0IL
Wiz ERE RS, oS, dIETEL
ZFCOENMNETBIEL, LRt aEL, PEFRE
K, HEBRER, BHERBK, SEHAMK, AEE
WK, NAEK, BHGK BRIK BAEETKR
DOEALICEH N2 LE T

SOICAMELERITHRZ TERBABELZE - -
R 28 SIEE HIR Ve A, ERoBRICHE
OISO PRI AT B, HEKESHE
EEHKR, mZMAE,LHE=Z0%E, NMR 27 b
VORI ABROLRBERTE KK iR 2E4
DEMICHERHOERERL 4.
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