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JUTRODUC TICN

T™e foraation of alkylidene dlacetatoes (dl-estsrs of the
tyre RCII(OCOR')2), has been known since 1857 (l). They have
besn prejared by hestins alkylidens dihalldes with salts of
a;prorriate aclds, (2) or by heatin~ aldzhrdes with sultable
acld anhydrides in the .resence of small amounts of sulfuriec
acid, (3)

rC.ICly « 2 r'COULa +I{Gii(OCUE{')2 + .alCl
RCZO 4 (R'CO)p0 + aCi(UCUR'),

In a recent publication by ilan, vanderson and liauser, (4)
it was shown that alkylldeane diacetates could be prepared 1n
good yleld by a boron trifluoride catalyzed addlition of
aliphatio acld anhydrides to aldehydes. The ovecrall reaction
was shown to be:

OO + (011300)20 <+ E’{Cl’i(OCOCZIB)z
Less than 20 drops of boron trifluoride ethorate containing
45 % boron trifluoride to 0.5 moles of the aldshyde were
required to glve products 1n ylelds of the order of 80 ¢
after extraction and fractionatlon, Ilauser and his co-workers
investigated both arozatic and allrhatic aldehydes including
acetaldehyde, j;ro:ionsldchyde, lsobutyraldohyde and bcnzalde-
hyde. They succecsfully used acetle, ro ilonle, and butyrie
anhydrides. The reaction agpeared to fall with succinic
anhydride and proplonaldehyde, «lso liauser and Ada:is (6) hed
previously found that the reaction between acetlic anhydride

and ketones to fonm}%-diketones reguired an ecuimolar aaount
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of boron trifluorids.

The reaction usinz aldzhydes gnrearad to fulfill re-
culre;ents which have rscently been set forth by Sigria as
essentlal for a reaction ts bs useful as a basls of a method
for the quantitative deteralnation of a functional group (5),
ascetic annydride whicn is easily weasured by couuion analytical
means 1s consuuned and the reaction appears to apgroacih COll=
plotion.

It was necessary to find a suitable solvent and indicator,
and to determine the optlmua conditions for quantitative
results since the analytical approach had not been lanvestigated
previously. 4lso 1t appeared advisable to investigate the
possibility that ketones would not significantly interfere
in the resction between acetlc aniiydride and aldehydes in
which only a very sacll amount of the boron trifluoride

was used,
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LarsilienTal AUD BaoULIs

he reaction botween an aldehyae and acetle anhydrids
in the presence of boron trifluoride can be consldered eos
an esterification of the ortho form of the aldehyde (7).
with thls assunption in 2irnd, an attempt was made to set up
a procedure for tiho deterzination of aldehydes adapted froa
the acetic anhydride zethod of Ogs, torter and Willits for
the guantitative esterification of alcohols (8).

l, I'yridine as the Lolvent

In thoe presence of a basliec solvent such as pyridine,
weak acids act as stronrer acids and are more eansily detere
mined by scild-base titrations,

Reapents:

Boron trifluoride etherate was rrerared at first by the
siethod used by Laubengayer and Firnlay (9). sther whioh was
dried over sodiumn, was heated in a one liter round bottoa
flaesk fitted with 7 cua, glass tubing wiichh led to a 3 necked,
one liter reaction flask which was egulpped with a glass escape
Jet and a glass tube leading to a c¢ylinder of boroia tri-
fluoride. The reaction vessel was chilled in ice water
througzhout the reactlon, It was swept witih ether vapor for
8 « 10 zlnutes, after which boron trifluoride was passed 1in,
mixirg with the continuous flow of ether vajpor at such a rats
that whlte fusnes were noticed at the escape jet, ‘he reaction
was contlnued for % hour, after wiich the introduction of
boron trifluoride was dlscontinued while the flow of ether wvas

continued for 5 - 8 minutes, In later work a connerclsl
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preparation of boron trifluoride etherate contsininsg 4LE %
boron trifluoride of technical grade was usecd,

A standard alcoholie sodium hydroxide solution was pree
pared by dilating 60 ml, of a saturated solution of sodiua
hydroxide to two liters in aethyl alcohol and standardlzing
acalnst potassiua acid phthalate to a phenolrphthalein end-
polint.

Ivyridine and acetic anhvdride were freshly distilled and
aixed in a ratio of 3 volumes of ;vridlne to 2 volumes of
ecetic anhydride,

Trocedure:

Saaples of pro:ilonaldchyds were weiched 1n small glass
anpoules whleca were placed in 150 al. glass stoppered
Lrlenneyer flasks, ‘ihree ml, of the acetic anlhydride = pyrie
dine reagent and 0.2 al. of boron trifluoride ethcrate were
adcded by plpet,

The flasks wore chilled in ice water for 10 :inutes to
prevent loss of the volatile aldehyde after wiilch the glass
anpoules were broken and the flasks imnnedlately stoppered and
placed on an automatic shaker., After two hours the flasks were
reaoved, 5 ril. of water were added and the flasks wore shaken
for an additionsl 10 zinutes, The sldes of the flasks were
then rinsed down with 3 ml, of pyridine and titrated with
standard alcoholic sodlun hydroxide. The c¢olor chanre of a
alxed indicator of cresol rod and thymol blue was taken as the

endpolint (8).
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This method and variations of it gave low and inconsiste
ent results. fTypliecal results obtained using pyridine as a

golvent are shown in Table I:

Table I

al, of 3,1 | wt, of ml, boron reaction| % proplonalde-
solution of| proplonal=| trifluoride tize |hyde
pyridine = | dchyde etherate calculated
acetic an- semple added
hydride

4.0 0.0505 ga.| 0.2 ml, 1 hr, 50,9 %

L.O 0.,0932 ga.| 0.2 nl. 1 hr, L8.1 %

5.0 0.4570 gn.| 0.2 :l. 1 hr. 15, %

5.0 005793 ng 002 mlo l hr. llo %

It was assuxed that pyridine interfered in the reaction by

causing aldol type condensation or by co-ordinatin~ tae

boroan trifluorlde, vryridine was tierefore abandoned as a

solvent,

2, Dioxane as the wolvent
It was felt that dioxane, while providing a solvent for

_the acetic anhydride and aldshyde, would perait hydrolysis of

the excess acetic anhydride after the reaction was coaplete,

A series of oxperiazonts using l,4-dioxane as a solvent were

next carried out., The dloxane was refluxed over sodiua and

redistllled, A varlety of concentrations of acetioc anhydride

and boron trifluoride were tried usins the same general yro=-

cedure as for rrridine. Rezults were a~rzin low and erratic.
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Because boron trifluoride is hydrolyzed so readily by water,
a serles of experiments were tried in widei watcr was not
added to hydrolyze tie excess acetic anhycride, Tlhe excess
acetle anliydride wos tltrated with a standard solutlon of
sodlua nethylate in ebsolute nethyl alecohol. Cns zdle of
acetic anhydricde ccocnsunes ono mole of sodiun methylate
whercas a nole of acetic anhydride requires 2 moles of sodlun
hydroxice,

In ths absencz of zyridine an irndicator wvics re:uired
whicih chan~od color at & higher ol ranpe, 1lhenol hthaleln
was used but tha color chznre to red wros difficult to seso
due to the amber color of tie reaction mixture. Thymol blue
was then used and the color chanse at tae endjpoint was dis-
cernible, ‘iiie results obtalned by tie wcthods using dloxane
were aculn low and incousistent, Tygical results using
dloxane as a solvent are siiovin in Table II., A reazont was
prepared by pipetting 20 al. of acetic anhydride and 3 al,

£ boron trifluoride into 30 al., of dloxane, Five 221,
aliquots were plpetted into 250 ml. drlenzeyer flasks con-
talning welshed sanples of prorionaldehyde in glass anpoules.
Blanks were prepared in the ssne sanner, After reaction tie
sides of the flasks weras rinsed with 5 al. of dioxane, 4 drors
of a 1l % solution of thyaol blue in nethanol were added, and

the aixture titrnted with 0.4100 W, scdlum sethylate sdlution,
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Table II
vaaple welizht Reaction ti-e % ‘ro-~ionnldehyde
calculated
0.0425 ga. L hrs. 33.5
0.0575 ga. L hrs, 54,1
0.0575 ga. 4 hrs, 7845

The endjpoint faded rapldly eveon when titrations viere
carried out under a niltrosen atrnosphere, hls indicated that
interferenco was not caused by atnospheric oolisture, I[icher
results were obtalned with larger excesses of acetic enhydride,
but viere even ziore inconsistent,

Since boron trifluoride forss molecular conpounds, or
coaplexes with many orrcanle oxysen or nitrosen containing
compourds (10), i1t appeared that the rvyridire and dioxane
solvents were lnterferin~ by co-ordinatin~ the boron trie-
fluoride catalyst. Thus a colvent which ¢1d rot have oxygen
or ritrogen to co-ordinsts the boron trifluosride would be
advartageous in order to satisfy all re-ulreasents. The sol=-
vent must also be lnert toward acelic anhriéride and sodluam
methylate,

3. Benzene as tiie wolvent

Denzene is not affected by boron trifluoride althougch

Iriedel-Craft type rcactions may be carried out using boron

trifluoride as the catalyst. It was assuned that undor the
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conditions used that tiis interference would be neglicible,
If a blank 13 carrled slong with the saaple, cny sligcht
solvent lnterference would bo elizinated in the calculation
by difference,

Cn several trial rurs usins alicucts of a solutlcon of
propionaldchyde in benzene, end a rea~ent containing acetic
anhydride and boron trifluoride ethsrate in benzene it
apreared that consistent re:alts could be attzined, It was
elso epcarent that tiie excess of acetic anhydrlde need not be
as large as vhen using diocxane as a solvent,

andpolnt Detection:

The solutlon necar tiie endpoint was of a dark aaber color
naking the phenolphtholein color change &t the endpolnt dif=-
fioult to see. vlince thymol blue gave a desirable color
chanze, a pll titration was run using a glass electrode to
check the applicabllity of thy.aol blue as an indicator, The
reagent was prepared by plipetting 15 nl. of acetic anhydrlde
and 1 21, of boron trifluoride etherate into 50 ml. of benzene
contained in a 100 al, volunetric flask, The solution was
diluted to 100 =ml. with benzene, Ten ml, aliguots were
plpetted into w 150 nl, beakersand diluted with 20 =1, of
benzene., The glacs and caloxel electrodes were inserted and
L dro;s of a 2 % solution of thymol blue in aleohol were add-
ed before titration.

To one sanx.le, 3 nl. of disethiylaniline were addod to

check its effect cn the a3ndrolnt,
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ihe carves obtainoed by plottinz al. of standard scdiun
methylate ia wethyl aloohol acalnst the ap.arcnt pil values
and the point at which the 1lndicator changed color are shown
in Figure I,

A, Deteraination of Reaction Condltions

An attenpt was made to find the best conditions for the
reaction., There were many varlables whica mi~ht effect the
con;letaness of reaction, Those concidered were reaction
tine, tesyerature, concentration of anhydrids, concentration
of catalyst and the rats of addition of sodiua ethylats.
Because of ihe theraal instability of ths alacetate, and to
avold using pressurc bottles it was decided to run the reaction
at rooua temporature., ihe auaount of benzene was kert constant
in 8ll deterxzlinations,

1

seagents:

Sodium aethylate was prepared by addins 110 ge of C.r.
sodiua methylate powder to 4 liters of absolute methyl alcohol,.
The resulting solution was standardized using phenolphthaleln
indicator asalnst potassiua acld phthalate which was dried,
woel;hed and dissolved in water,

Reacents were prepared by plpetting the calculated
anounts of acetle anhvdride and boron trifluorlde etherate into
150 al., of benzene in § 2C0 ml. volunetric clacs stoprered
flask§ and dlluting with benzere to 200 al,

Trocsdure:

Iwenty ml, of reacent wore added 5 a 250 zl, iodine

e
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flask containing sazples of rrorionaldehyde wieirhed in small
£lass ampoulos, DBlanks were presared in a sizdlar zanner,.

he flasks contalning saxmples were chlillod in ice for 10
alnutes, The anpoules were then broken by miesns of a detache
able glass taiuper, The taxper portion was left 1n the flask
which vas lanedlately stoprered and placed on the shaker.
After shakins for the desired tine, the flagsiis wierz roooved,
and the sides rinsed down =ith 20 =zl. of honzerne, Tour drous
of thyamol blue indicator (in asbroluta aleohol) wers added, a
szall motor criven rlass stirrer was lusarted, cnd the solution
was btitratel with stanaard sodiun aethylate to a yellow to blue
color change. The difforeunces in egquivalents of sodium methyl-
ate consused by the blank end that consuzed by the sampls was
essuned to be equal to the ejuilvalents of aldchyde ;resent,

A pre=titration valus of the acid content of the sample should
be subtrected froa the blank value. Table III glves & swiuary
of a serios of exzrerizents desisrned to detoruiine the optinum
conditions for tihe method. ihe concentruations of ecetic
anhydride end boron trifluoride etherate are exjpressed in nl.
rer alllinole of aldechyde.

The end;olnts observeds usins thymol blue viecro discern=-

eble but faded rapidly. A prelininary titration of a solu-
tion of acetic anhrdriée in buonzene with no boron triflusride

] ~

rresznt ~ave a charyp stable erd olnt with thrasnl blue irdlen-

Asculing thet the 1rflasrce on bthe erd »int was dus to
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the pressnce of tie boron trifluoride, a sutudy was iade of
the effect of various caounts ¢of boron trifluoride oa the
endypolint, Limethylanlline has becn uscd to recover vorsn
trifluoride froa reaction liculds containine it (12), 1t
appeared that the co-ordinatinz ;ower of sn excess of
dinethylaniline mirsht inhibit tho influence of bhoron tri-

-

fluorice on the crdrolnt, To2cause dinethylaniline 1s a
tertiery amine, 1t would nous consune acetlo enhvdride snd
interfere with the cotermination,

Table IV shows the influence of boron trifluoride on
tho end.oint and the inhibiting effect of diwvethylsnllline.
The resgent wos ;repercd by pipetting 20 ml., of acetlo
anhydride lanto 100 al, of benzene in a 200 ml., voluuetric
flask. The solution was then diluted to 200 ul. with benzens.
A 10 1, alicuot of this resgent was used for each titration.

soch aliqaot was titrated with C.5050 U. sodiwn nethylate to

a thymol blue endpoint,

Table IV
¥ al. BddTtlon to g%iggog ml, of Stablllty
alicuot ml, o « O 0.5050 loramal of
of BF dimethyle | sodium .nethylate | endpoint
ent ethebate| aniline recuired
: !?'""""" o o 21.45 stable
2 21,40 stable
3 0.1 26,55 35 seoc.
4 0,2 29.37 25.880,
5 0.3 30,07 25 sec,
6 0.2 1.0 27.26 25 seso,
7 0.2 2,0 25,20 25 seo,
8 0.2 3.0 24,03 L0 sec,
9 0.2 4.0 24,.13 L0 sec,
10 C.2 6.0 23,95 L0 seo.
11 0,2 8.0 24,10 L0 seo,
12 0.2 9.0 23.95 40 seoc.
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e Detorcication of Aldaiiydes

&)

sinz condltions cerived froa Table I, & secries of
determzinations ware carried out to test tiie accurac:r of the
setiod as epplied to proplonaldehyde. Ag it woes found dif-
flcult to cbtaln and kesop purc a gzuple of prorlonsldeinyde,
It wag declded to deteraine tihe prorlonaldehyde in o colie
zercisl precaration obtulinec frooa the stock roox. i.ess
deteriilnations were checkel ord coxprared Ly runcing a
eianultaneous deternination by the bisulfite method developed
by Zilgrla end ilaxey (11). Caxples for teth nicthods viere
éravin at the saze tioec into :rrs-welshed slass axroules.

The bisulfite rrocedure develiceed by Ji~rie and 'axey

involves tho uso of exenas bisulfite cnd tho detorzinaticn

¢f the excess by acld-base titratlon, It has the amdvantares

over other blsulfite zethods of overcoxins erullibriun dif

le reazentes  An sllguot of

A

<

ficulties and uclin; ore ste
starderd culfuric ecld is acded to a large excesc of scdiun
sulfite solutlion just before aading the eldehyde saarle, to
procace sodiua bisulflite in situ, he aldehyde reacts vwith

tiie blsulfite end the excess bisulflte fs titrated with
standard aelkall, ‘'he encpoint is deterzined most accurately

by use of a i :weter., A blanig titration was run and the asount
of aldehydo present was calculated as the differcnce between
the equivalents of alkall consumed by the blank and that cone

suzed by the sazple,
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Deterninatlon by alkylidene dlacetate for:ation:
Rearents:

Twenty wl. of redistilled acetic anhydride and 2.0 xl.
of technical boron trifluoride etherate (42 .. boron tri-
fluoride), were pipettod into 150 ml. of bonzene contained
in a 200 ml. voluuetric flask., The solution wes then dlluted
to 200 ml, with benzerne,

Direthylanlline (C.7.).

ctandard sodluam aethylats in absolutae methyl alcohol,.

A1l % solution of thyvmol blue irdicator in absolate
ethanol.

Trocedure:

bamples contalnins approxisately 2 millisolss of
proploraldechyde wiere wel:hed in s_&ll glass aupoules wiich
were blown frou 4 @i, soft glass tublup. ihe anpoulecs were
rlaced in 250 ml, lodine flasks, and 20 xl. aliguots of the
acetic anhydride~boron trifluoride reasent were acded by
pipet, Tie flasks wviere stopjered and chilled in ice water
for about 10 minutes to prevent loss of t.iie volatile
propionaldehyde vihen the azpoules were broken, 'lie azjoules
were broken as before with a detachsasbles glass taaper, the
flasks l.wicdlately stoppored and placed on a gentle shaker
for 3 hours, After shaklng, the sldes of the flasks were
rinsed down with 20 ml, of benzore, Tour rl, of dinethrl-
aniline were added by riret, the flasks restorrered ard

allowed to stand for 5 slnates, TFour dro-s of thyiol blae
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indicator were then adcded, and the solutions were titrated
viith standard sodiua wethylate to a yellow to blue color
chancre, Two blanis containing everytinlnzg but sanples of
propionaldchyde were carrled along in the deterzinatlion,
The percent proplonaldehyde was calculated as follows:

(B -8) xN xLx 100 @« » aldchyde
sazple wt, x 1000

In tho above eguation, B equals the rnl, of sodiua zethylate
solution consuxed by the blank, S equals tho ml, of sodiun

roethvlate solution consuned by the sanple, W ecuals the

norselity of the sodlui methylate solautisrn, ard 7 equals the
molecular welcht of the sldsehyde. A jre-titratiosn for acid
jresent in the sanmile: wes not carried nat £or either tlis
or the godiun bisulfite addition .oth>d., Ihic results of a

deterxination of ;roclonaldehycde by both etiiods arc chown

in Table V,

Table V
Yethod |Saxzple |Graas of % proplonalde= | Averagd
used wte in | proplonaldehyde | hyde calculaced
{ graas fourd
Bilsulrite|l.9187 1.7575 91.6
addition 91.8 |
lollb97 100597 9201 t 003',“‘
Diecetate|0,1685 0.1556 92.3
for.catlion
0.1492 0.1421 95.2 91.8 |
Y 3,7
0.1232 0.10232 87.2
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In a trlcl deterzination of bonuzsléenyde using the sane
conditions a3 vicre used for projlonsldchyde, it was found
that the reaction with benzeldchyde wvag ruch slower. I6 wes
then decilded to apply the nethod to seversl cifferent alde-
hydes uslng tie same procedure as usoed for propionaldchjyde,.
In cases where the reaotion a-poared slow, lozcer reaction
tines were allowed,

Sanples of aldehydes of C.V’, grade were obtained froxz
the stock roon and were freshly dlstilled, Crly a central
portion of the comstant boilin: fraction was taken in eazch
case, and lmiediately sezled in srall rre-welched glass
aaroules,

Table VI shows ty;lcal results obtalined froa deteraina-

tions of benzaldeiiyde, isobutyraldeliyde arnd nor.izl butyralde=-

hyde.
Table VI
Lauple vasiple | neactlon |Craas aldee~ | % sldehydd
wt, in tine hyde found calculated
rens
bolLzaldoliyao w3173 | 2.5 Lr, w0720 20e1
«1659 | 12,0 hr, <1205 72.6
12856 | 14.0 hr, 01487 7443
lsobutyr- 2475 | LeU hr, «<130 Eo.1
aldehyde
e 2951 5.5 hr, «2529 99.2
<1498 6.0 hr, «1558 104.0
.2369 6.0 hr. .3020 lol.
D=butyre « 2000 3.0 br, « L840 G2
aldehyde
,1313 | 3,0 hr, <1122 90,1

g
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Loron trifluorlde 1s known to catelrze lany organlic
reactions, Ite boron atoa {in boron trifluoride), having
only six eleotrons in its outer shell, has a siron: ten-
duncy to for:: co-ordiinate covalent bonds with atoms having
unshared electronr ralrs,

Booth and ‘artin in thelr monograch on boron trifluore
ide and 1ts derlvatives (10); rolnt out that only elzht
diffecrent elements have been found cajable of donatlinz
electrons to the boron aton of boron trifluoride., They zare
fourd in a =sxmall aren in the secord and third reriosds of the
rericdioc table.

CUGCGPF
8 0l A
A3 boron trifluoride is knovin to co=-ordinate witih sldehydes
and ketones (10)’ it may be that i1t co-ordinates with an
erol or resonatlns foram of the carbonyl group.

Boron trifluoride l1s xnovin to co-ordinate ejuivalisnt
for equlvalent with aldehydes to fora complex comcounds whose
relatlive stabllitles moasure the electron dorating power of
the carbonyl group (13), There appears to be some differonce
of oplnion as to the compound formed when boron trifluoride
co=-ordlnates with acetlice anhydride, At apprroxinately the
sane time in 1931, Bowlucs and l.leuwland (15); and Ilorpan and

tylor (15) rerorted the conzourd BF3.0(CH;00),. Two years




later, .ecerwveln (16) stated that tho eoxround re orted was
actually [(CZIBCO)z CELC] 0. LFB)B.

Cne possible mecharisa of the rcaciion carricd out by
Heuser ard hls co-vorkers ciziit be projoced on the bzgls of
the fonic structure of the iolecules witich could be repre=-
sented when they are co-ordinated with boron trifluoride:

(1) BR-C=0 + LF, —> R-(=0 BF
il 3 S’ 3

CHB‘é‘:O

(2) 0113—
CHB_g:

=0
+ BFq — F3

o

CH;—
(3) B-G=G g2 3
3) R-C=0 BT O —CH, — -=-» 0-Cil - C”
5 3+ % R-@<-----0Q BF > — R-
Ci13 -0113 g CLIB
Boron trifluoride 1s canable of catalsrzins niany types
of orcznic reactlorns, iose lncludse alkylatiorn, acylation,

osterlifieation, condensation, :olymerizaticn, snd deeon osl-

tlon, Frecuently hish tev eratures and -rescures ars en;loy-

ed in thess recctiors. ilowever, only those reactions whlch
zistt  rovide an interfercnce or sicde recsction under the
coraitious used reed to bo cousldered.

#ll coupounds cuen eu gleohiols, phcnols, snd aclnes
winlel are acetylated by acetie aniiycride, will constitate
intorferencos unless a correction can be cdeter.:ined, It is
bslleved that the use of sodiua methylato as tiie titrant

w11l correct for these interferecnces, A nole of aliohatlc

alconol for exa:.le, on roaction with a mole of acetio

e

F‘,- T
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anhydride, forus an estsr and acstic acld,
REIEE (Cn3”” 20 —~ GXBCQGR + CJBGDOX
Tae mwl3 of acetic acid for:ed conouws one ols of sodiua
agihylate daring titration,
v.13 SO0 ¢ '.‘7.‘;:108;13 —> C‘iBCrJ"Jua + C;EBU-{
If the alconol ware a0t vraosent, the wole of ascstic anlhiydride
would reguirae only one awle of sodiua .uethylata,
cu330)2 + NaCC;I3 —> CHBCOONa * C.'IBCOOC:-E3

When sodiun aetihylatae 1s used, taoss conounds which
react vith ecetic anhydride liberatlng a inole ol acetic acid
for every nole of acetic anhydride consauwd, will not con-
stitute an interference provided the emounts are siall, If
enoush of tha =2lcohol, pharol or exlne wero prosent to co-
ordinate a considerabls z:ount of the borsn triflaoride
pressant, or to consuno a onrnslderable jart of the acetle
anhrydrida, the reactlon between tho aldohvde and acetic an=-
hydride may bs :reventad fron colnz to enn-letion in the
reaction tlie allowed., In sacir eases, Lue waountys of azcatlc
anhydride and boron triflaoride would have to be lncreased,

In general, ths reactions catalyzed by boron triflaoride
and tise varlety of couditions used are too nuierous for tiea
tc ba se.aratoly consldered anere, 1t suffices to say tiat

ach sauple would have to Lo considered as to the l.inurlties

present, ana as to tho jossibility eof interferonce by ther,
The monozragh by Booth and .artin (10) has an excellent

compllation of these reactions, and is adequatcly supplied
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wilh referernces,

e welhkod s epplied here Lo proplopaldeliyde, @jjours
to coxpare faveorzbly wilth Lhe deterzination Ly bisallite
ectition, elthoush the reproducibility is pocr (X35). °©
lerze purt of chis verlarce iy be due to the fret thot
saigles contalnine only ebout 2 willinecles of eldchyde vere
used, uuc to the fadling of the endpolnt and slisht varlstions
in titrstion rate, the titrstion vazlues variesd ebout 0.2 i
for a serics of blenk titretions. 9Tie use of larcer sza)les
wzay erestly lrerease the eccuracy, An increcase 1n the cone
ccntration of acstioc arhrdride would hava to cecoxrony sach
en lrercaess in s22-le size,

Vsinm Che sore ennditioreg as weare u2zed for tie detere
miratlon of «rowlonzldehyde, ti2 rezctlon betwsen benzaldshyde
and eccetic mrhydride iIn tie resernce of boron trifluoridc was
very ouch slower, (f the alcehydes tested, the recetivity in
this reaction e) ears to be:
propioraldeliyéo » n-vutyraldetiyde » Loobatyraldeh;de ) burnzalde
hyde, Thlsg tendenrcy 2i-ht inclcate a de;endeney on tiieo hy=
dro;sen etoa 1n the alijhatic serles, poscibly as a rate de=-

-~

teraining step in the overall rezction. Aro.:atic aldchydes

6]

2oy proceed by en altogsether different path,

The presence of boron trifluoride ia tiie rocciion
solation couxpllicates tig deteralinatlon of 2:icesc acetle
anhydridae, Tie vellow to blue ecndpolnt is not sharpy and the

color rapldly fades besck to yellow indlcating that the boron
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trifluorids sunsuwies sadiiam aethylabe clouly arter tie end-
polnt has boon react:ed. One explanation _ay bo tast o slow
equilibrias babtween o boron triflavride-ucztic unhydrids
trifluoride 1 boing established, o ad.icica of an excess
of diethyrlaniltine falled to »rovidae = sbable boron tri-
fluoride no.:plex, slthousch the end.oint apuearcd to ve
Iaproved, 4 sabstancs wilch willl conplex with boron tri-
fluoridse to fora a stable conpound walch &s inert toward

1

codiun methylate and ncetlie aphvdrids is neceszary o nroe

vida a nmnre gecarnsa titration,

a4
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In thals work an attempt 1s made to develop a sethod for
the quartitative deternination of aldchydes based on the re-

ection betwecn aldehydes ard zecebliec enhrdride 1ia the

rrescace
of boron triflunride, e nat'od is bused on tiie deternilnae
ti>n of excecss scetlce ernt-drile Uy tltrzilicn with sodliax
ciethylate,

berzene was found to be a sultcble solvent for ULhe
reaction, In ths titratlon of excess acotic anhydricde,
thyziol blue pave & sultevle color chango at tiie endpoivt,.

"he aGilition of c¢laethyl eniline i:jproved the fadinyg of
the endpoint which vias due to tihe ;recencc of boron trie-
fluoricde in the reaction mixture.

Theo reaction whcn carried out in a benzere solvent
aroeared elover vlhien :ic-her aldehydea were uceé, Lonzaldew

hycde regqulres a such longer reccetion tlne than Ghe lover

aliphatie sldehydos,
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