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Otherwise the one leg may be capped off. Likewise 
hoses can be looped between two unused outlets of 
the distribution head F if all six outlets are not 
required. 

In  our par t icular  ease it was convenient to center 
the stand over an opening in a steam bath and allow 
the six exit tubes to drain into it. In  other circum- 
stances it  would be necessary to arrange for dispos- 
ing of the water by rubber tubing or some other 
m e a n s .  

Electr ical  connections are made by using a three- 
wire cord and grounding it  to par t  C. A clamp 
should also be used to anchor it at this point. To 
shield both the electrical connections and the hot 

plate, a 2-in. strip of perforated aluminum was at- 
tached to three of the heater clamp-down bars. Con- 
tro] of the heater output  is made by either a variable 
transformer or a SCR motor speed control. 

I t  should be pointed out that  the clips by themselves 
wil] not hold the condensers. With  the two hoses at- 
tached they will be prevented from sliding vertically 
through the clips. 
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Improved Titration 

T HE DISOOVEI~g that  the positive Halphen test given 
by seed oils of many species of the order Mal- 

vales, including Gossypium hirsutum or Upland cot- 
ton, is associated with the presence of the biologically 
active cyelopropene acids, malvalic and sterculic, has 
created interest in rapid  methods of analyzing for 
these compounds. Ti trat ion methods, based on a modi- 
fication of the procedure for determining oxirane 
oxygen with the Durbetaki  reagent, have been pub- 
lished (1,2). Essentially these methods consist of dis- 
solving the sample in three parts glacial acetic acid 
and one par t  benzene, then t i t ra t ing at 55C with 0.1 
N hydrobromie acid in glacial acetic acid with crys- 
tal violet as indicator. 

In this laboratory the most highly purified samples 
of methyl  stereulate and methyl malvalate almost in- 
variably analyzed 83% to 86% cyelopropenes by hy- 
drobromic acid ti tration, yet other criteria of pur i ty  
indicated that  the values should have approached 
100%. Experience with the t i t rat ion method indi- 
cated that, as the concentration of the glacial acetic 
acid in the solvent was decreased, the pur i ty  of the 
sample as determined by t i t rat ion increased. I t  was 
also found that  benzene was superior to acetic acid 
as a carrier  for hydrobromic acid. Not only was ben- 
zene a good solvent for hydrobromic acid, but the 
solutions were chemically very stable. By using a 
highly purified methyl  sterculate which analyzed 
84.5% by the usual t i t ra t ion method (1), a series of 
t i trations was conducted at 55C with 0.1 N hydro- 
bromic acid in benzene and with several ratios of 
acetic acid to benzene in the solvent for tile sample. 
The results obtained are shown in Table I. Diffi- 
cul ty was encountered in t i t ra t ing sample No. 5 be- 
cause the erystal violet used as indicator would not 
remain in solution in the benzene, and the color at 
the end-point was very faint.. 

The products from ti trat ion Nos. 1, 2, and 5 as well 
as the product obtained by the usual t i t rat ion were 

T A B L E  I 

Solvents, rill. 

Titration Benzene _4_eerie Stercuiate 
No. acl4 Sound, % 

1 0 20 86.6 
2 14 6 93.7 
3 19 1 99.3 
4 19 i 190.0 
5 20 0 108.8 (?) 

of Cyclopropenes 
analyzed by thin-layer chromatography. Also ana- 
lyzed was a portion of the original sterculate after 
refluxing with glacial acetic acid. The sterculate re- 
fluxed with glacial acetic acid produced two spots, 
and the stereulate t i trated in benzene solution (no 
acetic acid present) produced one spot. Both the 
stereulate t i t ra ted in glacial acetic acid and that 
t i trated in the usual manner  produced three spots; 
in each case the major spot matched that  which was 
found on t i t ra t ing in benzene only; tile two minor 
spots matched those produced by the reaction prod- 
uet obtained on heating the methyl sterculate with 
glacial acetic acid. The reaction product from titra- 
tion No. 2 also produced three spots, but the two 
minor spots were quite smalh 

The above is considered proof that  the acetic acid 
used as a solvent in the usual hydrobromie acid ti tra- 
tion of eyelopropenes actually reacts with the cyelo- 
propenes and makes the determination inaccurate. 
Apparently,  free bydrobromic acid catalyzes this un- 
wanted reaction under tile relatively mild conditions 
of titration. 

In prel iminary experiments it was found that the 
hydrobronlic acid t i tration of methyl epoxystearate 
in the absence of acetic acid gave slightly higher con- 
tents of epoxystearate than did similar titrations in 
which acetic acid was substituted for most, of the ben- 
zene. Hydrobromie acid reacted, of course, much 
more rapidly with methyl epoxystearate than with 
methyl sterculate. 

An iniproved ti tration procedure which employs a 
solution of hydrchromie acid in toluene is now being 
developed and will be published. I t  is anticipated 
that tile improved procedure will permit the accurate 
determination cf bath cyclopropenes and o• 
oxygen. 
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