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Bynthslll md applilatimul af two aayl hydrul.dM, !-bydnmy-6-m~ &Dd a.DfUo. 
3-~ruld.e. ban hem a.-,ribed. "ne aeyl ~l"UUdM and t.bel.r clerm.tm. whh tbB ...n.ouyl 
eum.poaDdll baTe '-'. fmmd kl nhlbh .8.uo-.., in uv llsht.. 

The chrom&tographio separation of the oolorleeB compounds O&D. be greatly_ fao.il.it&
ted by oonverting them into ooloured or :fluorescent derivativeB. For i:niMnoe, the separation 
of oolorlMB hydroxy and amino compound.~ baa been poa~~ible by tre&\ing them with ben
m,. ... robenzoyl chloride. Bimila.Tly oolorless Gaibonyl oompounds can be BBp6llloted by 
converting them into coloured 2,4-dinitrophenylhydrazo.n.ea. The 1Uie of 8uoreBOBD.t deriva
tives for ohromatogra.phio eepar&tion doee not appear to have been investigated in a &yll

tematio miLDiler. Strain• and Baker and Collis~" prepared BODle fluaresce.o.t acylating &pDtll 

from 7-hydro~ooumarin, yielding fluornsoent derivatives with hydroxy a.nd &mino oom
pounda. Baker u al. !I prepared from coumarin ca.rbollylio acidJI some fl.uoreeoent a.oyl 
hydra.zldea, yielding flu0I'e80ent derivatlvea of oarbonyl oompoumis. In the preaant 
oommunicatJon we l1lpOrl two fluO'I'eiiOeDt acyl hydruidell1md their applioation in the 
ch'l"OID&t;ographia atudies. 

Hydroquinone monomethyl ether baa been converted into 2-hydro:q-ll-meUumybea.
zolo a.oid by the Reimm and Tlemann reaotion, using the procedure suggeeted by Vill&Bi 
and Lang4. Ita hydrazide (l:X=H) .baa been prepared by treating ita methyl eBkr with 
80% hydraziDe hydrate. The aoid, its methyl ester, the aoid hydrazide, and ita hydruooea 
with aeveral e&l"bonyl compounds have all been found to ellhibit fluoreaam.oe when 
exposed to UV light in solution or when adBOTbed on alumina. 
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Nitration of 2-hydroxy-6-methoxybpzoic aoid by Barany a.n.d Pianka'a proaedura! 
dorded 3-nitro-5-metboxyaal.ioylic acid, 61Ditt:ing a. brilliant purple fl.u.oreeaence_in UV 
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light. Itemethyl ester on treatmentwi~ 80% hydn.zinehydrat;e a.ftorded a. productwhioh 
on cryat&lli~~ation from methanol fumiahed crim&On-red needlee. This compound wu 
found to be 3-nitro-5-methoxyaa.lioylhydrar.ide (II) with a molecmle ofhydruine of ury.
taD.iaation. Compound (II) was di.Beolved in distilled water a.n.d jullt neukali sed with hydro
chlorio acid to yield aoid hydrazide (J :X =N01). The hydrazide emits a. pmple-red 8uar
eaeenoe under UV light. Its carbonyl derivatives have also been found to be 8.uore11Cl8nt;. 
Thus it BeemS to be an excellent re&gent far ca.rbonyl group. This acid hydr.uide fomu~ a. 
erystslline hydrochloride whi!ili also provides :fl.uoreecent deriva~ ivea with the carbonyl 
eompounds. 

•EXPERIYENTAL 

Metltyl 2-Hydrozg-u-tMOaozybmzoaU.-2-hydro:s:y-5-metho:s:ybenzoic acid (5 g.) 
methanol (100 ml) a.nd H.SO,(conc., 5 ml) wem reflu:s:ed foT 12 hr. The e:s:oeu of methanol 
wu disti11ed and th& rosidue extraoted with ethe-r. The ethereal extract was w88b.ed with 
sodium bioa.rbonate 110lution and water and dried ove-r anhydrous magoeaium Blllphate. 
Tho residue a.:fter remova.l of the ether was distilled (b.p. 230-32"; yield 3.5 g.). The 
substance developed a blue colour with a. ferric chloride solution. It emits a deep blue 
:fl.norescenoe in UV light. (Found; C, 69.1; H, 6.5. Calc. for C,H,00 6 ; C, 59.3; H,lUi%). 

2-Hydro:£y-5-lftdAozybmzhydrazicU.-The preceding eater (2 g.) was slowly added with 
aha.king to80%hydTB.ZinehydTB.te(4ml) at the room temperaiUTewben ii formed the lower 
layer. It wu kept for 5 hT. w-tth occasional Bh&king. The layera disappeared after 2 hT., 
fQl'Dling & purple BOlution. After an interV&l of 5 hr. wate-r (10 ml.) was added and the 
aolution wa.a just a.cidified with HCl (cone.). The 110lid aepara.ting waa filter-ed a.nd WIWihed 
with & little water. The benzhyd~ide wu orysta.Ilised from ethanol in colorless needles, 
m.p. 162°, yield 1.5 g. (Found; C, 57 .8; H, 4.9; N, 13.3. c.H100aN. requires C, 58.3; H, 
4:.8; N, 13.6%). It exhibits a. brilliant deep blue flnorBII06D.oe in UV light. 

lkurul Mdladfor fM Preparotioft. of H11tlrar:tn~.M of .Altldydu aftd K!lot&u.- The 
hydrazide (0.3 g.) wae dissolved in ethanol (6 ml) by warming; the carbonyl compow:wl 
(3-4: dropa) and a tr&oe of glacial a.ootio acid were added to the hot aolntion. If neoeea&~"y. 
the oontems we-re heated on a water bath for 3-4: min. On oooling, oryBt&l.l.ine hydra.zonea 
separated which WBI"B recrysta.llieed from & BDit&ble aolvent. The following derivatives were 
prepared with the above hydrazide. 

(i). BemraldM1Jde 2-Hydrozy-6~ydf'OZOM.-The hydmzone, prepaNd. 
by the above method, was aryllta.ll.iaed from ethanol in oolarleaa needles, m. p.2M •, (:B'OUD.d: 
C, 66.3; H, IS.l; N, 10.1. C,5H,,01N 1 requires C, 66.7; H, 6..!; N, 10.4:%). Ita etbaDolio 
aolntian., when pla.ced on a fl.lter paper, emitted golden yellowi.ah green :8.110la101!moe in 
uv light. 

(ii}. o-N~rde 2-H'~Jdr-ozr-6~.-Bepeated. urywtallisa
tion of the hydra&one from ethao.ol fumiahed yellowish green needles, m.p. 192°.· 
(FOWJ.d; 0, 57.0; H, 4.0; N, 13.1. C,,B,10 11N1 requ.UeB C, 67.1; H. 4:.1; N, 13.3%). lu 
ethanolio solation exhibits a yellowish green fiuon!IIOenOe in UV light. 



(iit.). B&Aw~ Beuti K~ 2-B)'drozv-~.---Crya-.Ilfaatitm of 
the hydrazone from et;h&nol provided colorleu plate&, m.p. 188°: (Fmmd., 0, 68.15; H,6.3; 
N, ,US. O.aH.aO,N1 requires C, 69.!; H, 6.4:; N, 9.1 %>-A drop of ita ethanolio 110lu.tion on 
a fUller paper emlk a deep blue :fluoreeoenoe in UV light. 

3-Nilro-IS~Miliqjlie .il.cid.-The nilrating m.i.zlio:re waa prepared by d:ialolving 
.Ditrio aoid (4.2 ml, d 1.42) in glacial aoeliio aoid (37 .8 ml). 6-Hetb.oxyJJa.l.ioylio aoid (10 g.) 
waa diaeolved in a. minimum qna.ntity of glacial acetic acid &nd the nitrating mixture (26 ml) 
wa.a added in one lot at lhe room temperature. It wu Bhalum well and watmed on a water 
bath 1JD.til it became brown. It; waa oooled and poured on ioe-oold water. The :yellow aolid 
llep&l&ti.ng wu kept far !hr. in the freeze, ft.ltered, &n.d. washed with a little ice-cold water. 
It wu 1'8Gl)'lriialliaed from aqueoua ethanol in golden needlea, m.p. 175°, yield 8 g. (Found: 
C, 44.6; H, 3.2; N, 6.4. CaH70eN requires C, 46.1; H, 3.3; N, 6.5%)- The aubetanae amite 
a &kong purple-red fluorescence in UV light. 

Jld'4yZ 3-Nitro-5~icy~.-(i). Theprecedi.agaoid (2.1'ig.), doable d.isiiilled 
methanol (50 ml), a.nd H,.SO. (COD.o., lml) were mftuxed fori hr. when a. aolid ID88II aepara.t
ed. The mfhu:.ing was continued fOT another hour a.o.d then the exceas of methanol w:a.s 
cii.tilled. The solid residue waa filtered, dillllOlved in ether, and w&Bh.ed with IIOd.ium bi· 
oarbonate solution and water; it wa.s dried over &nh.ydroua_magnesium lllllpha.te. The ether 
wa.a diBtilled and the ye.llow Ml!idue waa cry~tallised from methanol in yellow pl&t.es. m.p. 
140°, yield2 g. (Found: C. 46.7; H. 3.8;N, 6.3. C11Hg0eNreqoireaC, 47.6; H, 4.0; N, 8.2%). 
n emitB • bright purple-red fluoreeoenoe in uv light. 

(ii.). Through a. 110lution of 3-nitro-5-me~llyaalioylic acid (5 g.)inmethano1(60 ml) 
dry HCl ga.s wu paBI!Ied for 15 min. The contents were reft.uxed. fOT lhr. and then oooled when 
a yellow orystallioe BObG&noe aepara.~- Dry HCI gas was again passed for 15 min. The 
yellow pmoipit&t.e was :flliered and purified as above to furni8h yellow plates, m.p. 140°, 
yJeld 4.2 g. A mind m.p. with the above II&IDple mowed no d.epreBBion. 

(iii). :Methyl2-hydro:q-5-meliho:qbeozoate(l.lg.) waa dirllolved. in minimum quan
tity of gla.oial &05io aoid and the nitnmng mixmre (2.6 ml), prepared by the nmhod. dea
aribed. before, WBS added at the room temperature. The oonten.k were aha.ken well and. 
Wll.r'lllBd on a. wa-ter bath till the oolour turned brown. It was oool.ed, poured on ioe-oold 
water, and kep~ in the freeze far l hr. when a. yellow aolid separated. It was aryst&lli.aed. 
from methanol in yellow plate., m.p. 140", yield 1 g. A mind m.p. with~~~ above aa.mpla 
mowed no depreuian. 

3-Nilro-6~1Aydnuide (COW&f'O'Kwd II).-Msthyl 3-.i:J.ino-5-methoxyu.J.i
oylate (5 g.) wa.a1Rl8p81lded in meihanol (50 ml) and 80% hydruine hydrate (5ml) waa 
added to i-.. At onoe the whole 110lid beoame deep red and. went in solution. A precipitate 
~hrown oat a.ftm 2 min., on. keeping for 15 min., formed red needJM. I1i waa filtered and orya
tliDDed from ethanol in arimllon.-red, i!hining need1eB, m.p. 180°, yield 4.5 g. The IRib&
U.U.ua is utrmnely eoluble in water but 1esa so in ethanol or methanol. (Found : 0. 38.9; 
H,6.3; N, 27...6. 0aH110aNa requires 0, 37.1; H, 5.1; N, 27.2%}. 

~ s-Nitro-6-tlldlloq'aaZietfU&rtJrazou.-Thil'l rea.gent wu pNplll'8d 
by the gea.enl ~ del'loribed above. The yellow 110lid hydrazone was crryata.lliaed 
from eUJanol in yeJlaw platleB, m.p. 216°. 
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3-NW'o·li~aalior'U..~ (00ftlpotuad I: X=NO,i).-CompoJJ.Dd (IT) (3.6 g.), 
dialolved in distilled water (2 ml), WM jUBt neutraliaed wit.h HCl (dil.) when a deep nd 
preoipii&ie Wll8 thrown out. It was filtered, wBBhed with water, and ~iEd: 
from ethanol in deep red needlell, m.p. 216°, yield 3 g. (Found: C, 4:2.8; H, 4:.!i: 
N, 18.0. O.H10.N5 requires C, 43.2; H, 4.0; N, 18.6%). It is insoluble in water but 
soluble in hot efhanol. A drop of the solution of tho reagent, when ob!mved 1liiJUno U V 
light;, emitted purple-red fluorescenoe. 

The following derivatives were prepared from this resgent by the general prooe-, 
dure described above. 

(i) . .&n.zaldt.Aytk 3-Nilro-15-md~licyZAydraz:on.e.-Thc yellow hydrazone wu 
filtered and recrysta.llised from ethanol in yellow plateR, m.p. 177". (l"ound: C, 56.9; H, 4:.4; 
N, 13.1. C,5H,30~3 requires C, 57.2; H, 4.1; N, 13.3%). The hydrazone emitted a pmple
red fluofefloence in UV light 

(ii). Acd()JIMMM 3-Nilro-6-mttWyaalicyrA.ydrazm~t.-The yellow hydrazone WB8 

crystallised. from ethanol in yellow needles, m.p. 187°. A drop of the solution of the Bllbs· 
fanoe pla.ced on a. filter paper emitted a. deep potpie-red ftuore'!Oenoe in UV light. 

(iii). EU.yl Bttt.zyl KeloM 3-Nitro-5-~tml'M--The yellow hydru'.lllo 
in the form of a precipitate wu crysta.lliaed from ethanol in yellow plate, m.p. 1M0

• A 
drop of the solation of the hydra.zone, when pl&ced on a. fi.lt91' paper, emitted a. deep red 
fluorescence in UV light. 

3-Nilm-5-rrldfto%r8tJlieyllftlrazidt Hytlrocl&l.oritU. -3-N itro-5-metho.xyealicylhydra
zide (compound 1: X=N01 ) (0.6 g.) was taken in benune (26 ml) and HCl ga.e wu bubblld 
through ~heaolu.tion for 10 min. The precipitated hydrochloride wa.s filtered, w&llbed with 
a little benzene, and dried to yield yellow plates, m. p. 204:0

• The benzylidene derivat.ive wu 
prepamd !rom ~is reagent as followB. 

The hydrochloride (0..2 g.) Wll.ll heated with a few drops o{ benzaldehyde in ethanol 
(2ml)andondilut.ionwith water a yellow precipitate waa at once thrown down; ihiB em 
cryatallimtian from ethanol afforded yellow needlee, m.p. 177°, A mixed m.p. with th£ 
benzylidene derimive, prepared by uiug 3-nitro 6-methoxysa.licylhydru:id.e, &bowed DO 

dspraaioa. 

The authors' th&nka are doe l;o Prof. W. V. Bha.gwa.t, D. So., Head of the Bahool of 
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