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tanks were lined with Whatman No. I paper saturated with the ,devdopin:g solvenntt_ 
Methanol-water (12 :I) was used as a developing solvent for Whatman NO. n paperr 
impregnated with Vaseline (“Blue Seal” Chesebrough-Ponds, Inc., New York, N-Y.)). 

Reagent grade solvents and single distilled water’ were used, The czurbonyll 
compounds were reagent grade obtained from commercial sources :and used tit!ho;mt 
purification. The azines were prepared as previously reportedI from zAi.ipheinyU- 
acetyl-x,3-indandione-I-hydrazone and were recrystallized from ChilOI;060s53n- 

methanol until a constant melting point compound was obtained (Kofler IIot ‘Stage, 
corrected). 

PROCEDURE 

The papers were impregnated by rapidly drawing them through a glass trayconkin- 
ing $0/O w/v of Vaseline in petroleum ether (30-60”, fraction). Each solution was 
immediately used for two papers. Stock solutions of the azine :and the hydrazone 
were prepared in chloroform at I mg/ml. Samples for chromatography of 2 pl were 

applied from I mg/ml solutions. The average time for ascending chromatography 
was 6 h for an S in. front, and for descending, 6 h for a IO in. front.. The spoti were 
located by their fluorescence using a 3660 A ultraviolet hand lamp ;(MineraXite icsilka- 
violet Products, Inc., San Gabriel, Calif.). 

RESULTS AND DISCUSSION 

Various combinations of polar and non polar solvents for development of chrornarto- 
grams on untreated and Vaseline-treated paper were used, In ,early ~experimenks le;tihyU 
ether was used as a Vaseline solvent but petroleum ether as a solvent resulked in more 
even treatment of the paper. Developing systems on untreated paper ,gave segaratlon 
from the reagent, but were not successful in the resolution of homologous members. 
The RF values of various azines using both treated and untreated papers :are ~shown 
in Table I. 

Rp values for methyl ketone azines from C, to C,, are shown in T:able EL Tihe 

TABLE I 

&!p VALUES OF CARBONYL AZINES ON TREATED AND 

UNTREATED PAPER 

Acctsldehyde 
Citraldchyde 

‘Vanillind 
Veratraldehyded 
PipcronalCl 
Salicylaldehyde 
Benzophenone 

o-74 o-53 
0.58 o-57 
0.75 0.02 

0.80 o.oG 
0.67 0.14 
0.71 0.21 

o-57 0.58 

0 25O & 2O. 

b Descending, methanol-water (12 : I), 6 h for IO in. front. 
0 Descending, hexane saturated with water, 2 h for IO in. front. 
d Previously unreported derivatives. 
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TABLE II 

Bp VAIJJXS~ FOR METHYL KETONE AZINES &I TREATED PAPER : 

ASCEXDING DEVELOP~MENT 

A.sine of 
methyl ketone RF” R1;. 

mix:ure 

c3 OS0 - 
c, 0.83 O.SI 
C5 0.79 0.76 
CG 0.75 0.71 
ci 0.6s 0.66 
Cl3 0.59 0.59 
Cll 0.55 0.52 

C 10 O.@ 0.46 
C 11 0.40 0.39 

m ~We-&mter clir t I)‘, 6~ h for an 8 in. front at 25”. Average of five determinations. 

xmxrzm~ alkihtiom am -& o,.o~ for C, to C, and & 0.02 RF units for C, to C,, for five 
segxaumte vasetitreated papers, The deviations between duplicates on the same sheet 
a ks, in~tiing variations in the impregnation process between separate papers. 
Tike&naent w&h r$oJd, w/v wase.line slowed development time, the front moving only 
5 in, Gm zg b for ascending chromatography. Rp values were lower and no better 
sepczmaltikm was olbtiainedl for the aliphatic series. A mixture of I ml of I mg/ml each 
off tBne C.= to Cna. azitnes was combined and evaporated im Z~GECZCO to I ml and an aliquot 
w &urwnnatUagraphedi,Theresults correspond to those of the separate azines (Table II) 
buns titb ~xmlly o)ne spot at the C3& position. The C, azine was mixed with an equal 
anumunnnt off en& of the C5 to) Co, azines and successfully separated as compared to the 
punre &es iin auin adijjacent lane on the same treated paper (Table III). 

By a segucential decrease in factors of IO of the concentration of the samples 
~nnnal@graluB.tedl~ the lower limit range of detection was found to be between o-02- 

0-2 pg_ z-Hsznnrome and z-decanone azines were used as representative compounds 
and ttane R’uallmmes corresponded to, -& 0.02 units to those in Table II. 

A nxum%fimtim off take rapid derivatization technique of these authorsf3 was at- 
ttezm@euli fkst at PO &krrl and then at I &ml for reaction detection. A drop of the 
ltn_y&raz~ne [at H mg/knl)~ and a drop of hydrochloric acid were added to the carbonyl 
inn a%lloroffomm nndl the rnikture was heated. This was then rapidly evaporated in vucuo 

TABLE III 

Rp- VALUES OF AZINE PAIR MISTURES: 

ASCENDING DEVELOPMENT 

.4!zimr ofimethy~k:onc Rpa RF fiurc rc~‘nc adjacorl lane 

C, + (25, 0.83 0.79 
cc + c, 0.83 0.75 

C., o-83 

6*+cf . 0182 0.67 
c5 o-77 

C, + C, 
C, o-75 

0.83 0.62 
C’c + C,. 

c, 0.66 
0.83 0.56 c, O.GI 

c, o-55 
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to approsimately.o.1 :nil, :and x 1$1 was zq@ied am6lcdlamnx~~~~. Ait Iike II(P) p&hmll 
level using benzaldehyde, ibenzo$henone :and z&?q@arrmamre, ~QI.@Y ID& gp-me 
the same RF value as Zts igres5ous~y ~xq-pzured w%ne c&xi&&tiiwe (@S> a~-, wiiqg 
methanol-water, I~::H$. Tihe tivo other cc&~ lhad & VZIDUXS (OS an.m aumil cm&~ 
A faint yellow spot was (observed ;at oZ33 ffor ttlhe llq&aaarnre uIIE&ealjiull~snumf!Inmnn- 
ner. This must be interpreted as Ibeing :a mea&ion Tb&waen :a ccznrll~& pexemtt ihm ttl& 
solvent and the reagent_ 3&e Tea&ion iindicatoed -&it& ib.wfi~ mMhpils;dhre 
to the greater reactivity,of ithelun~nd~ed;~omattiic~sudine~~ca~ alttrcDttfhre&@ 
present in chloroform. This confirms an ceau?her nreipmtt ttlhatt Uihe <urnd 
are more reactive than tihe :ali@hatic ?__&t~accau%m@l camnatixndtKtimdcmEfj&,~,W~ 
values were:found only.at~o.‘8oTto~o~~~ caomre~on~~a,~mrrraettraJrme" II *m'*_I G.ntlk 
chloroform. 

Chromatography ‘of some carbonfl~oqp zund l@&a&wrne rxwxiI%a srtims W*WS 
attempted in order.to.o;bse~e;a~~iin~~er;enaeiinttJhe(d~a~~c~cc~~ 
Although no definite conclusions were rreadhed, qp&ts cdMxGned ffrrrom ttlhese au&W 
are different from those of ca+bon$l cder&a!l&es w%Mh qga~~dl Uro UBrGir mesmlhp+ 

. . ‘1 

their pale yellow fluorescence tin rdltraGi&!t lh&btt. IE%ow~e~ tt&rese rum&x&& nuray I~.EE 
contaminated With .aldehydes Ior Iketones COT tt&q Ihme nreucft&l w%ih t&e w 
to form other fluorescent products t&an z&nes. 

n-Propanone 
2-‘Butanone 
a-Pentanone 
2-Hexanone 
2:Heptanone 
n-Octanone 
a-Nonanone 
a-Decanonca 
a-Wndecanone 

8 New compound 

A comparison of ,the .2,4-iDNP-hydrazone rmt%ing TpGin&Pttro &ose cube t&e aSnen&tlh@l 
ketones (Table IV) shows that tie ihigher z@&h&ic ;aGnes @.7$ tire (I&J) Ihsxce ul&&n& 
melting points while the ihydrazones are Ilmv m-&hi&g car dk. 

The z-diphenylacetyl-x,34ndandione-x+Gines Imust dk as ame df t&e 1~~ 
tives for carbonyl determination. ‘me;ir 4iistSnct I%& walh~ea, rmdlUi& p&r&s au&l l@#b 
order of formation may .eventu@y llead tto ttihese cdmres nrendfordiql5 sxnm~ ti t&e 
presently more familiar :non4iuorescent taeii\crartii;ue5. 
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SUMMARY 

Ri,, values, of various aliphatic and aromatic fluorescent z-diphe~y~aGe;~.;~-~- 
dandione-r-azines of carbonyl compounds were given for vaselinetreated and run- 
txeate&paper..The melting points of the C,-C,, methyl ketone azines w$ere lcontiasked 
to) the.corresponding z,+dinitrophenylhydrazones and found in the C+C,, comgoxuxds 
to) be-more distinct. 
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