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Yukio Nishimoto and Shyoji Toyoshima : Studies on Thin-Layer Chromato-
graphy of the Compounds Carrying Chelating Ability. VI.*!
Isonicotinoyl hydrazide related Compounds
and related Hydrazones.

(Research Laboratories, Eisai Co., Ltd.)**

Compounds related to isonicotinic acid hydrazide and their hydrazones show tailing in thin-
layer chromatography when using ordinary silica gel. It is considered that this tailing is
due to formation of chelate compounds during development by reacting with trace metals
in the adsorbent but since the stability of such metal chelates is far smaller than that of
organic analytical reagents, this tailing is only weak. In order to prevent this tailing,
adsorbent was treated with EDTA and a good result was obtained. Detection of these
compounds after development is made by Feumn-2,2’-bipyridyl and by the citric acid reagent
solution. Isonicotinic acid hydrazide was detected by the former reagent at above 0.5 pg.
Examinations were also made on the separatory detection of related compounds.

" (Received February 4, 1966)
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O INHFLSREOREHED LY, BEATCEERTOBRESBELRIS LT v~ MEaWrER Lickdic
BEORIBRREMEETHZEMNTED. LHLBELEDF U~ MEAYD RERND E ) K& ehicdie T
~ V)V IPREETRI» - ebDEEL LR A. :

FLNBE LCRABERR LI Y =25 VBT 3 F, =23+ V7 I FRE-iR T~ Y Vv 78R ho

7.

T TCIZOBEERHIELTELEIDOINWAKE Y 2B % By EDTARNa QB % > ) H 7 AR %A
WS R L ORI TR SRR L. BEBRRCITEREAREEOEADES IO ThLDOEKR, B
BIOT7 7 ) BEEREB AR Lo e kR 28y v E L %0, BEML vEYCcH o Fig. 1), B
BLOT7 v H )V EBERTRETOT ~ Vv 70 o fe. FREBKRTE =75 ) -, 227 r ) —ADL5
CHEDE T v a — VEPHHATAIEARY POFEF O REL RLEAET L.

TasLe I. Isonicotinoyl hydrazide and related Compounds

No. Name m.p. (°C)
1 Isonicotinic acid hydrazide (INH)
2 Nicotinic acid hydrazide (NH)
3 Picolinic acid hydrazide (PH)
4 Benzoic acid hydrazide (BH)
5 Acetyl isonicotinyl hydrazone'V) 163. 5~165. 5
6 Acetone isonicotinyl hydrazonel? 161. 0~162.5
7 Acetylacetone isonicotinyl hydrazonel® 135 ~137.5
8 (D-glucose) isonicotinyl hydrazone!® 162 ~163 (decomp.)
9 (1-carboxy-1-hydroxyethyl) isonicotinyl hydrazone!®) 209 ~209.5 (decomp.)
10 (a-ketoglutaric) isonicotinyl hydrazone!® 177 ~179  (decomp.)
11 Diisonicotinyl hydrazide'® 261 ~262.5
12 Isonicotinoyl semicarbazide!® 229 ~230 (decomp.)
13 Isonicotinoy! thiosemicarbazidel®) 276.5~278
TasLe I. Hydrazones
. ‘ Analysis (%)
No. Structure m.p. (°C) A —
R- C H 0]
¢ _ Caled. 69.32 4.92 18.66
14 N_ H-cn- 208.5~210  Found 69.10 4.93 18.62
/ _ Calcd. 69.32 4.92 18.66
" N e 190.5~192  Found 69.30 4.06 18.46
CONHN=R TN\_CH- Caled. 69.32 '4.92 18.66
16 ] o 105.5~108  Found 69.60 4.99 18.77
N\ _CH=
7 m CH= 18451855 Caled. 69.99 503 11.66
AV 4 _OH : : Found 70.09 4.89 11.64
N
CH=
{
NN .
18 -OH 017 ~plg.5 Caled. 74.47 4.86 9.65
: Found 74.27 4.78 9.51
VN

11) V. A. Greulach, J.G. Hacsloop : Anal.Chem., 23, 1446(1961).
12) kfE @ &gk, 75, 1724 (1955).

13) W. Diller, E. Kruger-Thiemer, E. Wempe : Arzneimittel-Forsch., 9. 432 (1959).
14) H.L. Yale, K. Losse, J. Martius, ef al. : J. Am, Chem. Soc., 75, 1933 (153).
15) J. Bernstein : U.S., 2753352 (1956).
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O
CH=
l/\“ ‘ |-OH
\/
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\//N : CH=
<:N\\,—CH=
~-CH=
| on
CH-
I/\I '—OH
U
bf_ _CH=
7 : —CH=
 NCH-

198  ~200

174 ~175

159 ~160.5

178. 5~181

195 ~197

202.5~205.5

213.5~215

159. 5~162

189 ~191

252. 5~253
(decomp.)

237 ~239

239. 5~241

171.5~173

251 ~253
(decomp.)

246. 5~249
(decomp.)

263 ~265
(decomp.)

Calcd.
Found

64.72
64.92

Calcd.
Found

70. 09
69. 89

64,72
64.98

Calcd.
Found

70. 09
70. 04

Calcd.
Found

Caled. 70.09
Found 70.04

16)

16)

16)

4.60 17.42
4.50 17.38

4.50 14.42
4.37 14.47

16)
16)

16)

4.60 17.42
464 17.29

4.50 14.42
4.56 14.43

16,17)
18,17)
16,17)

18)

19)

4.50 17.42
4.51 17.37

CERe FIVVETEIR BEOEBE RV VAARSE Y )M ARS=aF )M ARSAV =a2F ) L 15
DIRTH Y, ERATREDRT AT L FEGRFTFASHFIFAD2-E Y SADPI-E Y SAS-E Y SL D
METH -1 (I?i£§j 2).

LR IhLOBRM ALY INH BIELS Y & REEY (Table I) K oW TS LA, Thbdrsr<t 2

16) H.C. Byerman, J.S. Bontekoe, W.J. van. der Burg, W.L.C. Veer : Rec. trav, Chim., 73, 109 (1954)
(C.A., 49, 3959).

17) H.H. Fox : J. Org. Chem., 17, 555 (1952).

18) S. Kakimoto, K. Yamamoto : Chem. Pharm. Bull. (Japan), 4, 5 (1956).
19) D.D. Libman, et al. : J. Chem. Soc., 1956, 2253.
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123 4567 5 51011 T2 35 4 56 7 & 9 1011
No. of Solvents No. of Solvents
Fig. 1. Rf Values of Isonicotinoyl hydrazide and Fig. 2. Rf Values of Hydrazones on Layer of
related Compounds on Layer of Silica gel, Silica gel, treated with 0.1MEDTA.«.2Na.

treated with 0.1MEDTA..2Na

solvent system :

1. CHCl-EtOH-H,O (80: 60 : 10) 7. CHClg-#-BuOH (1:1)-H;O saturated
2. CHCls-EtOH-HO (80: 65: 5) 8. EtOH-ether (1:1)

3. CHClz-2PrOH-H,O (80:65: 5) 9. ether-acetone (1:2)

4. EtOAc-EtOH-HO (80:65:5) 10. CHClg~acetone (1:1)-HyO saturated
5. EtOAc-EtOH (1:1) 11. iso~-AmOH-HyO saturated

6. EtOAc-acetone-HO (90: 90 : 10)

7 AL TCORBHERCIER e ¥ 55 FEOBTEMEMAOFA, €V ovROREOFABLRERD D, WTFhi)s
SHWHRTWS, X FEAIh T35 Greulach-Haesloop #:29(3 EDTA2Na B BMERCILE » 7o < &)
Rixfeholc. THIZThBR I VBILEINIC 2{Hineks EDTALZNa L RISLT7 2 v 7vied V) v A L KIG
Lie{Ten 2w BHRTS. 2 CTHLEOKIET LA SAERE S 2 [ogk LW RIGH%2HT 5 2,2/~dipyridyl
FHEALcE 25 EDTARZNa IB OB TLHHTD - fo. HFEEBEIRC LB ZhbORIGHY % &5 T Table

TasrLe II. Color Reaction

Comp.
Reag.

1 2 3 4 5 6 7 8 9 10 11 12 13
uv (BI) ' (Y-BI) B
BrCN-UV Bl Y-BI (B] Bl Bl (BD) (Y-BD) Bl
Citric Br Br Br Br Br Br Br Br Br - Br Br
Greulach-Haesloop Bl B1 Bl Bl (Bl) BI Bl Bl Bl Bl (B) Bl Bl
FeCls—dipyridyl R R R R (R) R R R R R (R), R R
DNFB V-R V-R V-R V-R V-R V-R V-R V-R V-R V-R'V-R V-R

Bl: blue Br: brown Y : yellow R: red O: orange V: violet (Bl) : pale blue

20) B. Bhaffacha : Ind. Pharm., 24, 292 (1962) (C.A., 58, 11325).
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I =R
Fioce FS VYV vEE (Table I) 1374 F e FEONRF7FA, Y IVFARBIN D-7 3 7 v IS L1 ADH DI &
S8R5 v 7 (3650A) & Lok ()-2,2'-dipyridyl RISICEMETS - 2225 MBI TH D 7 = VIR Dot
IRHTRTCOBHBICENTH w7z, Lichis T bR 7= vBRK A1
FLABRAER KT ARHEBEY INH 2HWCHE L& 25 Table V imimd Lk 5 i BrICN-2485 v~
(3650A) ¥i3s X U8k ()-2,2'~dipyridyl #pid i 0.5 pg. Ll ETh o & bEWRERR L 72 2% R « B
HX DBERT SR FETH - 1.

TasLe V. Limit of Detection of Isonicotinoyl hydrazid on Layer
of EDTA. 2Na-treated Silicagel

Reagent and Method v Reagent and Method
of Detection vg. of Detection P8-
uv _ Greulach-Haesloop —
BrCN-UV 0.5 FeCl;-2,2'-Dipyridyl 0.5
Citric acid 3~5 DNFB

—7, INH BIE(LAY & RMEY (Table 1) 1% Fig. 1 2502005 X 5 KELAHEHBIE R EE T - 723,
Fig. 3 @RT X3 RIREHAC 2 e vkl a—= &) —A—IK (80:65:5) Ra, 2RITHECEREE=FL—
7 vk (90:10:10) Rk ANTARS 2RTREES RN €5 BIERTITS » & AR BIFTH -
oo L LZOFETD 9 & 10 L OHESMITSES TRD - 7o
BlhkoX3irozicd hd e 4 Boltdyr@Ed TLC CRITEFOT — ) v 72 %ER D EDTANa
MEEC X WP ShERFhBIIR ARy b & LCEMT S
ENTE fo. o RBATE Table I iR U 7o {bAWidgk
(I)-2,2'~dipyridyl 35T 0.5pg LhED RE-cHRHT 5 = &
BT &y, Table I iRl e (L8 HIX 2 = vEBERK % A
WABRIE S EYTH - . 7ok INH & 7o REE
(Table I) DHESHDIITTRD 2 EXTE 2.

-
0
O g

@CONHN:R |
!
L L i 7 0
1 2 3 4 5 6 7 8 9 1011 e
No. of Solvents -
« 6
j=s
0.5 O4
Q 9 1 ®13
e )
g 12
o {08 0
J —%—
, I p—
EtOAc~Acetone~H.0 90:90:10
G'CONHN:R \ Fig. 3. Chromatographic Separation of Isonicotinoyl
| N 19 hydrazid and related Compounds by two dimen-
[ : 1 . t 1 . R .
1 2 3 4 5 6 7 8 9 10 11 tional developing Method on Layer of EDTA«2Na
No.of Solvents treated Silicagel
Fig. 2/ Colore reagent: FeClg-2,2'-dipyridyl

21) Merck Index. VII,577 (Hart, ef al. : Antibiotics & Chemotherapy, 4, 803 (1954)).
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£ B o

D) RE - REHICEE R I~4 GHRERRE AL, 5~13 @ ThThIBERO HHED L
Fe WA Ui (Table I). Ffce F5 Vv Eid 19~21, 24~26, 29~33 X BER D 0 FHikic Lt b AR
L, fl3FhFh YT F75FET7A7e FOoEx By EtOH ﬁ{J'C 30min. JE L, BKPMLTYE
ST HE RS EtOH-H:0 X » F#Es L (Table I).

chw BtOH iz KiedEs» LT 019 olEer L, o 0.01ml (10pg) ##EH L.

RIEE L OEE o 7 ALRER; KA 10% KON kEmc i TAROMR B2 lis E TARKY
Wit s, XKETHEETS. 7=vEBERE™:; $ks7=vE 2g. 2 MATEKEBRcE»LT 100ml. 2335.
Greulach-Haesloop ZR#%0; ##% FeCl;-6H0 o 1.0% KEWK &5 KsFe(CN)e » 1.0% KBEBOEHFERE
&35, FRETERL. FeCly-2,2'-dipyridyl 0% % #% FeCli-6H.0 o 0.29% EtOH ¥y & ##% 2,2/-dipyridyl o
0.5% EtOH B 0SREXRATS. ANAE. BECACHLS.

DNFB R ; 4% 2,4-dinitrofluorobenzene @ 0.195 MeOH %% .

FOEBERER TN CHEFRERRY c0FEHFEAL, K, vy ps 4 (E. Merck #%), B, BEER
LRI XCHHN L FAgoFETHRE, #FALL.

(2) INH L 20OELEMEB L TZALOE T -0 TLC FTRCHB L RABRCBEELCBEL T2
CERBETRATREHLTARy  ORBEBREL, Rf Erii&gli.

(3) BHFEOKE @)Lﬁbf@%%o%@ﬁ&f@mt,%h%hozé%ﬁﬁbn

UV 3; 3650A nsesiiis v 7 w4 F.

BrCN #%; ~ 4 ¥ —ic Anjc BrCN R BHPABCAh, CTheBEROEEZR T lhr. BELCER
BEEL, Xbic 3650A DRIV S TEERBR L. =Bk 2=vEBRERAS v - 80~90°C
v 10 min. B0 # L 7z. Greulach-Haesloop # ; Greulach-Haesloop B % = 7 v~ L. FeCl-2,2'-dipyridyl
#:; FeCls~2,2'-dipyridyl ¥ % =7 v — Lic. DNFB 3; DNFB ®¥#% =<7 v —# 80~90° -© 10 min. jn# L
oo
(4) INH Oog#®iHEZICEB%HEBE INH o 0.5~10pg. (0.01ml ficg&d k5 i) & (2 w#ELT
BEH%, SHETAKy P OFEEBF L.

(5) INH & ZQRELEMD2ATECLDHBE 1, 5~10 35200 12, 13 © 10 @O RB 4 Opg. v 4
HRBE (0.01mL) 2 HBOEWCERL T52Uh5 2em. oK AKXy P L, 1 KkTHHE CHCL-EtOH-
H,O (80:65:5) « 10cm. BRI L, T4k &iH% 2 kit EtOAc-Acetone-Hz0 (90 : 90 : 10) « 10cm. .
B L FeCl-2,2'-dipyridyl Rw A7 v—LTARy P DHEEBELRE L.

A Yl b RBHEEEY WL Y, HOREBOEKME W WA FARERERESE AP AEL, &
ABITB R N W R KRR BUBEEcES BBV LET. ELRROBE 2 EX bR CAEERYE
B, BEDME BU%EE, HHEBRREFTE, AARRARZ A X IR/ 2 UE S YL RO
mak RIRIIK, THEE—oERCE#LET.

=~ 5 £ PR S HPFFERT

OB ARTCRMIE.
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