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X 1
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Allethrolone shown in I is an intermediate
‘material of allethrin---a much talked - about-
synthetic insecticide. As is known, in producing

allethr_ln "the exact know]edge of ~purity - of

allethrolone is necessary,. for it serves as a time- . .

saving and qmlxty 1mprovmq factor. But the
- adequate methad of the, determination has. not
T'he authors have cxpenmcntcd
on the determlmtlon of 111ethrolone by polaro-

_gnp]nc method as ‘they™ dld in est1m1tmg”

allethrin. As the result, they have . arrived’ at a
. (‘(mpqntn ely rcllable and’ satls[actory mcthod
such as follo“s

Cli;
[
s N\L ‘
H>c . C—CH:=CH=CH; -
Ho/ | 1 -

H;C—C=0"

1. PREPARATION OF STANDARD
dl—ALLETHROLONE )
_The dl-allethrolone used as the standard of det-
_‘ermmatlon has been’ prepared. in the followmsr
manner. The crude dl-allethrolone, -synthesized

according to. the procedure the authors® have N

reported earlier, -was thoroughly purified by
column 'partitioh_’ chrumnt’ogmphy' until at Iast
the wave height of -the polarogram- of the
. dl-allethrolone became constant. ],he wave lenqth
‘of maximum of ultraviolet absorptlon spectrum
of this 'substarice in the “ethyl alcohol _solution

is 2295 A, and the molecular extmctlon coeﬂiment o

in this case is 11049,
II.

- LONE >
L Preparatxon of Electrolytlc Solutwn.v

POLAROGRAM OF dl ALLETHRO—. '

‘solution (1025), and buffer solution (40%)
- stated in later p1r1gmphs. the typical reduction

. =1.10v. IV (pH=4.79) bggiris‘ at—1.20v,

-The- composmon of the elcctrolytlc solutlon
was the same’ as the ¢ase given in the ﬁrst
report“’ and-is as follows : )

Ethyl aIcohol (5023), and M/a (CI{1)4 NBr
As

wave can be obtained in this U)mposltlon of
the electrolytnc solution. -It is also seen when

'dlo‘mne is uséd as sulvcnt, instenad of ethyl'
. alcohol, s

2. Influence of. pH on Reductlon Wave.
of
taken, with the'aid of various buffer sulutxons,
by the the

The polarograms dl-allethrolone were

method and umlcr condmons

- described in 1 of III. The ruult is shown in

Fig. 1~3. The V'\lues of pH in the ﬁl:ures
are of thc clcctrolytxc solution.

P~ 0.2v.4 I4

“zx o] ]

) Fi:‘:. ‘1—Polarograms' of 2 x 10-°'M -dl-

. -allethrolone reduced at different pH values:

. 'I(pH=1.57) begins at—0.90v. II (pH=2.56)
_begins at—1.00v. IIl (pH=3.70) begins at’
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Fig. 2—Polarograms of 2x10~*M dl-alfeth-.

rolone reduced at -different pH values: V

(pll=}-5.',}77) begins at—1.30v. VI (pH -—j(i.:&')) -

begins at~ 1. 50v. VII(pH=7. 87)begins .at = 1.
- 50v. VIII (pH=9.56) begins at—1.50 v.

© X1z

bl L
‘Fig. 3—Polarog’rams of "2 x 10’3 M dl-

allethrolone reduced at different” PH values:
IX(pH=10. 73)l)egms at—-1.50v.. X(pH=11.

~ 34)begins at—1.50 -\I(pll—12 00) begins
~at~150 v.'}\II(pll—lJ Ol) begins at—1,57 v.

" A3 evident from the ﬂgures, the wave forms of
I (1 57), 11 (2 . 56), 111 (3. 7(;), IV (4.79), and V'
(o. ™ are all different, and as the value~of pH :
increases, the -reduction potentlal shows a gra‘- i
dual but consxderable shlftxng to the negatlve, B
- while the wave height largely/ decreases Half- .

wave potentnl in 1I is — 1 32y, (vs.N C ).
In Vi (6 853) - -the reductlon potential moves
'.‘stlll -more greatly. t(: ‘the nega_tlve ,Contrary to
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“tive as the value of pH ‘increases.-
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- the case'ol)served- in the group 1~V, 'the}vave .
"forms. of VI(6.83), VII (7.87), VIII (9.56),IX .
-'(10 73), X (1. 34),XI (12.00), and XI1.(13.07)

: resembled each. other, and the reduction potentml

shifts gradumlly and only - sllghtly to the nega-
The . wave.
heights of the polarograms of 'this group. are
almost identical except that of VI- and VII .
which are lower:than those of others.” ,
The authors, after. carefully comparmg those

’ polarograms, and consxdermg the easmess or
»dlfﬁcultles in. measurmg wave helght in respec-.
‘ tive cases, decided that the: value of pH of the

buffer solutlon ‘used sultable for the analy51s is
about 2.0. ’

L8 Effect of Temperature on Reductlon
" Wave. - :

The l)olarograms of dl-allethrolone were

‘ taken at various degrees of temperature by the

method shown in'1 of ITI, while the concent- '

. ration and' the. composition . of _t_he electrolytic .
'solutlon were kept constant. As the temperature
: increhsed the half~wave potential shifted sli_ghtly .
e the- neg'mve potentlal The wave height'.

increased lmearly in proportlon to the increase

_of temperature, as shown in Fig. 4 i R

510 15 20 25 30
Temperature, °C.

Flg 4--Wave heights of 16>< 1094 A

dl~allethrolone at different temperatures

The theoretlcal equatlon of the curve xs as ,v
below . .- T
id =0.091 T+338 Al-;(l)

“In'this equation id shows. the - wavé beight '.in.
. centimeter and T sxgmﬁes ‘the’ temperature in
: ,Centlgrade. Under these c1rcumstances, therefoxe,'

the posmve temperature coeﬂicxents of the wave

height vaned between about -2, 4/ at 5°C. and '

about L 5/ at 30 C. ’ . ’
Consequently, from the analytlca.l vle\vpomt,

it is - evxdent that the temperature should ‘be
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* controlled at least to the rangc of £0.6°C., or
'better.m order to keep errors ‘due to the tempe-

rature change within = 195, wheér the temper- "
ature is ' about 2.)°C., at -which the analytlcal

procedure is comp'lratlvely 51mple.

-4. 'Relation between Concentration and»

Wave Helght ' e
By the method -and under the condmons

_descnbed in'1 of III, the relatxon between the

“-concentratlon and the wave height of dl-alle-,
throlone was studled, a‘nd the result obtamed ;s
shown in Fig.'5. . - )

ég._ , {185 g
2,1 2§
< .o
E | 8

-4 8 12716 20
Concentntlon, 10~ M.

“F ig. 65— Wave heights of dl—’lllethrolone at(

) dlﬂ”erent concentntmns.

-

The standard theoretxcal equatlon obtamed

. crosses the. axxs of coordinates at zero pomt,

and is as below: b

" id =0.335 C ‘.__.0,004 (2)
" where, id: is the . wave height in'ce_rltifneter,

:v;\nd Cis the concentmtxon shown in unit of 10-3.

M. Therefore, the wave helght is proportlonal
to the concentratior, and the ca_lculated ‘v_'llues,
and experimental values are alr,nosi the same,
with  possible experimental efrors considered.
-‘Conversely, therefore_, the conconiration- of -dlI-
allethrolone in the  electrolytic solution can be
calculated precisely from the wave height.

The change by time of the reduction wave
under the-conditions'described in 1 of III' was

‘studied. Neither the wave form nor the wave,
height showed any chahge__,;zftex: 2 hours at 25

:tO2°C.

I QUANTITATIVE DETERMINATION ‘

. OF dl-ALLETHROLONE . .

v 'I_’he following is the method of determinntion,
of dl-allethrolone deviced after the above men- -

* tioned fundamental investigations,and the study

N

" 2). M/ 5 (CH;)., NBr: solution

18 ?&9 .
of the accuncy ot this methol with ‘various
51mplcs e ’ ’
. " Method of Analysis'.
a’ Electrolytlc Cell.
The electrolytic cell is of the 'same type as,
used l)y M.  Nakazima et al, ("’, in qu1nt|t1t1ve
analysm of BHC. This cell can”easily kecp the.

temperature of electrolytlc solutxon cqnstant. L

" b. - Standard dl-Allethrolone. - . =~ - »

.The - crude matter synthe51zed by the usual

’method""sﬁ Is’ further purified by distillation
or by the column partltlon chromatography (as. |

shown in the- Experxmental Part) until at last .

the wave helght of the polarogram or theffr- :
molecular extinction coefﬁcxent{ becomes_constant :

c. Reagent . .
The reagents must h'lVC undergone a blank

. test and shown no reduction waves. It is

"necessary that tlns blank .test should . be done L
’ every time the re1gent is used.
I‘thyl alcohol of “bp. "8° , _' '
. from which aldehydes lnve been’ - completely_

1) Ethyl Alcohol :

removed _in the undermentloned way is used.

Conc.sulphunc acid and water is added to

aIcohol(Proportlon HnSO.; 5 cc., HnO 20 cc. salco- '
hol 1 litre), and distilled. To the_. distillate, .
silver nitrate and potassium - hydroxide - are
added (Proportion: AGNO; 10g., KOH 1g., the
distillate’ 1 litre), and after several “hours’
boiling it is redistilled. - -~ - T
Tetré.r'nethyl-”
ammonium bromxde is- punﬁed by recrystallxza—
tion from alcohol, Aand dxssolved mto distilled

- water,

3 Buffer solut;on Siirensen’s sodium citrate-f
hydrochloric acid l)uﬂ'er sqution of pH about

2.0. -

>‘4) Hydrogcn' Oxygen is completel) removed
: beforehand by passing it throur:h at -least five.
'pyrogarol washmg bottels (IOg. of pyromrol is
'dlssolved into- 100cc. of satumted KOH or-
‘NaQH solutlon) ’

5 Illercury Mercury “used “at’ cathodeé’ and
anode has* been punﬁed by dlstlllatlon, after,
being washed with' mtnc acid solutlon

d Procedure. -

l) -Sample with dl- Allelhrolone -Conte;xt above

aboul 20 25.
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Tt 1s adv1sdble for him to add a

mentloned below.’
A allethrolone is calculated from Fq
" of the standard dl—allethrolone through the'

Eﬁmﬁ?%ls@

- About-60- mg of - sample (wexgh must be
measured accurately)ls placed in 10cc. measunng
flask, and is made up to 10 ¢c. " with ethyl alcohol.,
AOnc cc. of. thxs stock solutlon is’ taken in a test

tube carrying a glass stopper, added \vlth dcc. of .» g
‘of M/ 5" (CHs)qNBr )

cthyl alcohol and lcc.
solution. To this’ solutlon,4cc. of buffer solutlon
" is added and shaken, _This" is. poured into the
elcctrolytxc cell whlch contains anode mercury,
whose_ tempera.ture is kept at
g v removed ‘from the solutlon at 25+0 5° C. by a’
- stream of - hydrogen (too stronq a rush of

:evaporate) Thlrty minutes later, after the buffer

solution is added, hydrogen is cut oﬁ, and the .

' polarogram is taken at 25 £ 0. 5°C
2) SampIe wzth dl Allethrolone Coment
B ‘about 20%. . : :

e As stated later, generally the wave form is.
- obscure md the constructlon becomes dxfﬁcult,

,;\vlten the dl-’tllethrolone content in- ~technical:
,,.product is below 20%. ,"

»expenmenter finds:out by the above- mentxoned

method that the sample belongs to this category.
certam amount o

v-.'of standard dl—allethrolone to the electrolytlc

" “solution’ so that the. typical - wave can be-
" obtained. . ‘ o o
About 60 mg. ' of sample (wexght must be .

“measured accuntely)xs placed in 10 cc. volumetrlc
‘flask, and is made up to 10 cc. ‘with _e_thyl

alcohol. Orie cc. of this stock‘solution is taken

“ina test tube carrying. .a glass stopper, and
added" with’ 4cc. of, 2x 10‘3M standard dl—
allethrolone ethyl alcohol solutlon, and . lcc. of

v MG (CHa)4 NBr solution. The later process is

L~

! .the sane as 1n the case stated above., :

The wave hclght of the polarogram thus
: obtamed is measured by the constructlon method
‘The concentratxon of dl-
2 prepared

“similar process

- e. Method of Measurmg the Wave Hexght

The method of construction- 1s the same as in

' the case of allethrm. f" As 1nd1cated by Fig.

6, a slope lxne 1s drawn through the center of :

2%+ 0.5°C.

: When the procedure i 1s over,dlssolved oxygen is !

‘below _‘

therefore, the o

o hydrogen may cause. the electrQIytxc solutlon to

. oscillation.

' 4DHE) are then dra\vn, and the points at whlch .

IR N |‘~
. L. o ’

<

W
. . (‘ N

. Fig...6—I : Polarogram of mixture (No.7
of Table 6) of 16 X 10-* M dl-allethrolone
and 16 X 10~* M 3-hydroxy- 8-n0nene-" 5-.
dione (crude-’ matter) Thxs begms at

C=L00v. -
—1: Method of measurmg wave heu:ht

A stralght t-mgent lme (AB) is

-.drawn to the dlﬂ'uslon current part of the slope :
line, and ‘another stralght tangent lme (CD) is -

drawn at the bendmg at the ‘foot in p1nllel with -
" the: line (AB)
"drawn. through the pomt of h‘tlf -wave potentxal
(M), and the points ‘at Wthh this hne (I‘I‘)

§ ) crosses the already drawn two lmes (ABand CD)

are marked G and H, respectlvely. The Insectmg
lmes ‘bf the mtersectmtr “angles («FGA and

those lmes 1ntersect the slope line are marked I

" and J, respectlvely 'lhe perpendxcular dxst"mC(.

~in the first paper, ® they do not show the reduc- .

: samples of dl—allethrolone added . with those

hetween I and J, i. é. KL, is -the wave height,:

2. ‘Influence of Related Compounds on._ .

Reductlon Wa.ve of dl-Allethrolone. -

The result of the study on the lnﬂuences of
(allyl
pyruvaldehyde, ethyl -3 - oxa—G-heptenoate. '3-

the mtermedlate substances
hydroxy—S nonene-2 5- dwne),
contammate the techmcﬂ allethrolone in the
process of xts productlon, is as follows As stated

“tion wave, between=0. 1v. and—1.6v. , but-jt is
supposed that they may. influence the reduction
wave of di-allethrolone. I'o’ study this, many

1!

Then, a tangent line (EF) is .

acetone, L
) N

“which might -




" ¢ method described in 1-e of IIT. e e

'w"a‘ﬁ =.m 18 &

substances m v-mous proportlons w. ere prepared,’

and the an’ll}ses ‘of dl-allethrolone in each .
samples w ere made. Allyl acetone, yruval'del‘xyde,‘
and ‘ethyl -3-ox0-G- heptenoate have no influence

at all. As indicated by Fig. 6, when 3-hydroxy- -
' 8-nonene-2, o—dmne(crude matter)- was added to :
dl-allethrolone, the

allethrolone became steeper. However, the errors

diffusion, current of ‘dl-

- " arising ffom such change in the wave form can

" beavoided by the application of the. construction

b

3. Results\ of Determmatlon of
. Analytieal Values of dl- Allethrolone Added
. to. Techmcal Products

- Technical products _wp.rod'uced byﬁ .‘v;riou‘s»

, makers have been analysed by the method stated. ©

in 1 of IIIL
- the wave -height wcould he measured by the .
/- above-mentioned method. ' . ' o

AN

Fo.gv, - : -

Fig.- 7—Polarograms of . - some techmml_
‘products : No.'1. (dl-allerhrolone content is'
2626). “No. ‘2 _ (dl-allethrolone content is . -

. 2925). No.3 (dl allethrolone content is 4023), - . i
- poured .into' an absorption' t}x_be (pyrex, p_ipf;,

" Each number Cor'rcsponds to one of Table?,.
" and 6.00mg. of tcchmml product is contained
.in each 10 cc. of electrolytxc solutlon Kach :
polarogram begins at —1. OO v | -

‘Next, the. were conducted after

. 1ddm1-:’ sone qmnhty of standard dl allethrolone

to the otechn_lcal products. - As the rcsult, the

quantity of  added- ‘and the
- analytical values agreed fairly well, with some

-m'llyses

c1-allethrolone )

N experlment'll errnrs ln consxderatlon., .

: 20f III, by the method of determmatlon of

. errors which may creep in are kept thhm the -

. dl- - v'
" Allethrolone. in Technical Products and \‘

" electrolytlc solution mentmned in'1 of IlI were -

c.as follows
As indicated by Fig. 7, the =’

reduction waves showed such wave. forms that

‘2. ‘Samples Used. | A e

mm. ) was obtained hy cyclization of 3- hydroxy-
- 8 ~'nonene -2,5

’ chromntognphy* in nitrogen gas.

*'As may he’ Judged by - “the above mentmned o
f1cts and the results of the . study_mentloned 1n .

dl-allethrolone introduced by the present authors, .

expenmcnhl errors w:th most of the samplesv ,‘

XPERIMENTAL

Apparatus.
-A. Heyrovsk)‘-Shlkata type polarog’raph (made
by Yanammto Seisakusho Co )- was employed
The sensltlv:ty of g'xlvmometer employed was .:‘.‘
“in all cases 3. OQXIO" A. per mm._per m, ’I‘he :
capxllary constants, measured at—l Ov., m the ’

m =0.697 m}:/sec, t =4.43sec/drop- ,m’/st‘ls— 1 00"
The- potentnl in thxs rcport is_ shown by
. N-Calomel Flectrodc St'md‘trd : :

1) dl-2-Allyl-3- methyl-4~ hydroxy-‘)- cyclopenten ’
“ -1-one (standard dl- alIethroIone) :
The crude dl-allethrolone (bp. 110~118/0 9

- dione with sodium hydrox1de Rt
'md ‘was isolated as described in carlier report(” )
This matter was purified l)y column partltlon

Prej*arattOn of - the parmzon chromatographtc._ .
column To 100 g of sxllc1c ac1d (the size* * ,,:l
of the partxclgs was about 20~30 m,u) ina large-'b
mlxmg vessel 10 g, of nltromethane ‘was 1dded'-_‘,
in successive 2 g. (or thereabout) portlons and -
mlxedi thoroughly - after each_ addition. Then. -
about 200g. of the mixture of n-hexane nnd‘.
cthl-r(l l) was added in successive 20 &, (or_there-'
and mixed thoroughly until .
The resultant slurry was

'1bout) portions, *
it became a - slurry.

About the apparatus and the procedure. e
of column partxtxon chromatoﬂ’raphy, refer '
O T. Aeph, P.”A: Munter, and J. F
Gall: Anal. Chem., 20, 610 (1948)."
%% This - teasured  with
’micros'cope"by 'Mr.' M. 'Arakawa of

eléctron -
th‘is' i
Institute. absorption' tube (pyrex pipe, 70cm.

was

G5



“ . content - of dl-allethrolo/ne in

70’cm longv X 2.4cm. mslde)

(mtrogen gas)’ was applled on it. When there.‘f o
— was sufﬁc1ent space m the tube, the rest of the
h slurry was poured in, and pressure was apphed 'i

agam on T it.
that
pressure -was. released.‘ |

When' the : gel became so ﬁrm
1t retamed

Procedure of :eparatzon The 5g. of crude dl-

allethrolone was dlssolved in the 10cc. . mxxture .

{mobile solvent) of. n-hexane and ethér’ (1 1).

"This solution was transfe.rred to the al)sorptlon'l',
co]umn, carefully so that the ‘top of the gel :

- was .not~ dlsturhed. The pressure llne'

connected to the column and sufﬁcwnt pressure

. was appllcd to cause the s_olvent to _percolate
- through the column at the _ate of about & cc. per

" minute.- The instant all the solution ‘llad\} sunk
.Thién"
the: mobile solvent

into the . gel,. _the'.‘pres_sure‘ was released.
the tube was filled- with

and the\pressure was applled agam After a

certain volume of percolated solutxon had passed
.through the column, fractxonatlon ‘was begun,
30 cc.
‘fractlon, 'md the solvent

of the solution - bemg collected in each

.dimjnished pressure in the warm bath, of which’
’ The -
fractions were_ collected -until”’ no sxgmﬁcant .

-the( temperature was at 40N,JO° C.

: -amount of materxal came through ‘the column,
and seven percolate fractlons ENo 1 0. 21g h

No.2 (0.91 g.),No.3 (L 21g.),No.4 (L1lg. ),-

No.5 (0.98g. ), /No 6 (0. llg ), No. 7 (trace)l

_Were obtained. . The matters of fractlons No.4 |
_and § ()udgmg from their wave hexghts the .
content of dl—allethrolone in these .t}yo_frac_tlons '
was supposed to.be the greatést in comparison’

avith that of. others. ) were combined and--were
‘<refractlonate(l ina “fresh column: of the - same
size. The mxddlc fractions - (llke\vxse, '
these :
greatest.) were collected and’ purified by "the

same- procedure until’ at last the wave heiglht of

"the polarogram became constant, and L 0Lg.. of -
substance was - Ol)tamed "“The wave length of -

»_max1mum of ultrav:olet absorptlon spectrum

* of this matter in the ethyl alcohol solutxon was.

2295 A and the molecular - extmctlon coeﬁicxent
in thls case was 11049. These optlcal data Were

measured thh Beckman s D U Spectrophoto— :

T

and pressure :

its shape .on - tlppmg. the -

was .-

. are shown in Flg

was removed at “the - "

the
.was_ the

=3

S B I
‘meter. | - :
- Following F. ‘B._I;aForge_’.fs procedure ¥, ethyl-

3;Hyg1roxy-8 '-‘71.071enej,2-,5- di on‘e'( crude motler)

3;oxo-64l1\eptenoate was' hyd roly‘sed with '_sodium
;hydroxide and the resultlnq solution of sodium - -
salt was condensed with pyruvaldehyde at pH‘
-8,0~8.2 and the product
descrlbed., RN : N
-3) - Elhyl-3-oxo 6 heptenoa!e bp 10/~111°/ l4mm.

: bp. 128
/ Pynwaldehyde (methyl glyoxal) bp. 60~ O°/ -
o 69 mm. : [ :

- was lsolated

- -

- 5- Hexene-z one- (allyl acetone),

“The sul)stances used 1n " the former cxpen-
ment<'> were used 'after dlstlllatxon
3. Influence of pH on_ Reductxon Wave
- of. dl—Allethrolone.. - -

Buffer solutxons of vanous pH's as sho\vn in .
" Table 1 were used, and the. polarolzmms of dl-
allethrolo_ne were taken by the method described -
in1of IIL’
these electrolytlc solutlons are. shown in- the.
thxrd column of Table 1, and the polarograms
1~3.

The measured values of pH’s of .

- ©  Table 1

. Buﬂ'er Solutlons Used and pll anucs ot‘

Electrolytic Solutlon :

. Buffer solution used pH Value* of . .

- electrolytrc
Do _ Actual’ pH solution,
2 (;lassiﬁCation ’ ; gglieo*éoc f-:. gd :1:0 2.°C.
CooL0e L4 Lo7
Sérensen’s | 227 , 2200 - 2.56-
CHCENa- (297 . ° 2,96 - 3.70
citrate © 13957 "0 3.9 T 4
14,96 5007 BT,
Rolthoff s [ 60 (18°C.) 5.9 . 6:83
KH,PO, - ¢ 7.0 (18°C.)" 6.87 . =~ ‘7.61 =
borax ST ) (18°C) 810 - 986 - -
A 0. 156°C.) 9.19 1073
SNﬁrSnsen’s 9, 86(26°C. ) 9.88 R 5:7) Ty
aOH- o R oo
borax 10.9%26°C.) 10.93 ~° 1200 )
. 12 13(26°C ) 12.16 '13.07

L% These values were determmed w 1th a
SN hydrogen electrode. A PR 2

- 4 Effect; of Temperature on Reductmn
Wave of dl- Allethrolone.



. . ) ﬁﬂ!ﬂ&ﬁ!m%

The pohrognme of dl-allethrolone were taken
at various degrees of temperature by the method
- described in 1 of-J1I. while the" concentrntion
and the composition of the electrolytic solution
were kept constant, The .half-wave potentials
and the wave~hexghte are shown in Table 2

. 'lablc 2
Wave Helr:hts 0f-16 x 10 M d1- Allethrolone
at Dxﬁ'erent 'lemper'ltureq

Ten1perziture . “Wave helght ;3:3{1;;‘;%
Soec, cm. '.10‘3,A. v

C o 62£0.2 382 1804 - —130
10202 4.33 135,34 -1.31°
148402 472 1458 - —L31
1.7+02 512 15821 - —L32
24.740.2. 565 17450 . —L32_
207402 6.10 188.49 -132

5. Relatlon between Concentration and _
. Wave Helght of dl-Allethrolone. o
e The < wave' hexghte of dl- allethrolone :lt_"~
" various con(‘entratlons were determindd by the
méthod and under the ‘conditions descnbed in
1 of IIT. The results are sho\vn in Table 3

. Tal)le 3 :
‘Wa\vc Helghts of dl- Allethrolone at lefe-
) _ rent Concentrations - )

I W'we helght

~ " Concentration
g e - Found ) C'11cd
J10M M. - emo 10°A. 7 cm. - 10-%A.
4 L40 43.%6. 142 - 43.83
8. .2.88 83.99 2.8 ' 8.76 -
D12 421 130,09 426 13163
- 16+ - 5.68-_175.51 '5.68 - 175.51 -
20 ¢ 711 21970 7100 219.30
" e T : R E 'I‘able

6. Change of Reductlon Wave of dl-‘

Allethrolone by Time.

lhc electrolytic qolutmn of dl allethrolom-
wlnch had the composmon as . shown in 1 of
IIT, was left at 2540.2°C. for a certain permd

of’ tlmc Then the polam"rams “ere taken, and

"\ -~ the half-wave potentlals and- the wave helghts
. were measured

Table 4.

Tahle 4 LT
~ Wave Heights and Half-Wave Potentials of

< 2

.16 x 107 M dl-Allethrolone of which” Thé
‘Electrolytic Solution is Left at 2540.22C, ",

. for a Certam Permd of Time,..

lxme
30 min. 1hr. . 2 hrs.
Wave 'height,_cm. 5.67° 5.68  5.63.
Half-wave : s o
potentinl, v. —1.32 » —1.32 -1.32 .

)

7 Influence of Allyl Acetone, Pyruvalde- :

hyde, Ethyl- 3 -o0xo0-6- heptenoate, and

The results are - shown in

3-Hydroxy-8-nonene-2,5-dione on Reductlon o

Wave of dl-Allethrolone.

T lectrolytlc solutions were prepared each ene

'of Wthh cont'uned dl-allethrolone 1nd elther,

> one of allyl acetone, pyruvaldehyde, ethyl -3-oxo-

-6-heptenmte, and 3 hydroxy-S-nonene—2 5-d10ne -
“The ..
quantltatlve .malyeee of dl—alIethrolone in these \_ -
~ solutions’ gave the results as_ shown in' Table 5
“and 6. T

" Thése”

(crude ‘matter) in vanous proportlons.

'experxments,; were performed
the method and under the (‘onditmm dcqcnbed

in /l of’ I’I]

5

Determlmtwm of dl Allethrolone in Synthetxc S1mplcs 1

(il-AIlethrolone. 107 M

: "16.0 .
Allyl actone, el Mo
‘Pyruvaldehyde, - 10 M
Half-wave potential of - . -+ . "
dl-allethrolone, found, . V.. -1.32
- Wave height, found, " em. - - 5.G8
Error, L . %

S No. 1 No. 2! No. 3 No.4 No.5 No. 6 No. 7
L1600
- 4.0 80

—1.30- =131

16.0, 15.0 160
C- 160 , ,
‘ 4.0 8.0 16.0
S131 ZL3L . -131

16.0

31 —1.31
562 5.6¢4 . 565 . 568 - 568 . 5.67

0 .0 0~ .0, 0 0

o

'16.0



H

“Standard _dl-allethrolone © -~ . © 7

S Techmcal

_‘rolone in Technical Products and Analytical.
Values of Standard: dl—Allethrolone added
to the Technical Products. '
hy' b "various,

products produced

; makers have l)een ana]ysed hy the method shown

“in 1 of IH, and “the polarograms and the results

) are shown 1n I‘lg. 7 and_ Table. 7, respectxvely.

“'The analyses were conducted after addmf{

some quantity of standard dl- allethrolone to

the techmcal products of No 1~No.3 The
results are shown in Table 7. ’

8

.

T mmme s Be
r Determmatmns of- dl Allethrolone in Synthetlc Samples 2 -
I No. 1 No. 2. No 3 No. 4 No. 5 No 6 - No.~7-
- . L . . N . PN
_dlI-Allethrolone, 2094 M 16 0. 16 0 16 0 16. }6.0 16.0 .- 16,0
Ethyl-3-ox0-6--" e S Tt R s
‘heptenoate, - 10t M . s 400 8.0 . 16.:0 -y . .
- 3- hydroxy-S notene- ~ - . 7T 2 R
. 2, 5~dione*, U100 M - 4 0 : 8'_ 0 16',0 ,
... - Half-wave potentxal of : e T e T T L e e
" - :dl-allethrolone, found, vl =1.320 =131 . -L31"  -1.31" —L31 =L31.~L3l
.- Wave height, found,A - emS T 5,68 562 5663 5647 565 5.66 - 5.64°
- 'Error,'i' SR e o % RN | R ) » 0 N | B 0 - 0
Y ~'I‘he concentratlon of thls is shown by assummg thls as pure matter.‘@_ T . '
- o -“-.7‘;;~ : Table 7 - s » SR -
. Determmatxons of “dI- Allethrolone in- Techmcal Products and Analytxcal Va}ues of R
I Standard dl Allethrolone Added to Those Techmcal Products * . © R :
SR N ‘No. 1¥" No 2% No 3% No. 4** "No. G *
;;' “Technical product, -~ mg. s.oo 6.00" 600":-' T 300 . 300 -
2 | Wave height, found, cm. 3.601 S401 . 5.60 7.0
E: ,Concentratlon of dl- allethrolone, Sl e oo oo e -
g | found, M 10014 T 1L5S . 15.77- T 19076 19.77
E dl- Allethrolone, found (I ), . mg. .63 . LTS T 2:38. . 2,98 2.99
‘E dl Allethrolone, found T rze 26 20 40 o909 | 100 -
- lechmml product, o - :mg. , ‘i(i.O_()’ .6:00. 6.00° )
':8,‘ St:mdard dl- allethrolone, added l(nl&}),' ) ‘~O. 60 . . 0; 60~ . 0;60 : ¥ :' SR ‘
I . . B . PR 0
& ' T S RPN NP AT
= | Wave hexght, found. _ - cm. o608 ;L6650 7.03-- ST S
8 | Concentration of dl-allethrolone . o xam L taen . :
-g found, . 4, M . 14-31 .- 15, 63 N 19- 80
% | d1-Allethrolone, found, (I, mg.;, T 216 \2.36 - 2.99°
o | Standard. d1- allethrolone found, . . g 63 : )
g [(-T=1v), o mg. o 003 0.0L. oL
g I)lﬂ'erence between II and IV (V);mg. +0. 03 o +QO]. },rh+0._0,1 ’
<.\ Error, (V/IIXIOO),_ C L% #b k2 w2 i
, * T hese products are undrstxlled matter. f “** . These produ‘cts" are ddistilled matter. :
8. Results of -Determination' of d_l—Alleth-', . SUMMARY L

L. The crude dl- allethrolone synthesrzed by .

the . usu1l method

partltlon chromatocrraphy and
) allethrolone was obtamed. o
2 ,then dl-allethrolone was reduced ‘at.

NBr solutlon (10/),

_ solutlon of pH 2.00 (40%), the typical reduction
‘waves were obtamed. The half -wave potential

i was—l 32v. at 25 & O 2°C in the solutlon.

7.02. .

‘was purlﬁed by column v .
‘stundard, dl- e :

bvdroppm mercury electrode m the electrolytlc S
solutlon of ethyl alcohol’ (oU /), M/o (CH;)r e
and - Sorensen s. buffer.




- the accuracy of

: Ulmﬁ‘—’?ﬁim%

3 The wave height of dl-allethrolonc \\ as
proportxonal to the concentr:mon. ' N
4. ‘When dl-allethrolone was reduced at diffe-

. ;rent pH v'tlues. the reduction waves of various’

. dlﬂ'erent types were obtained. e

. As the tempcrature mcreased, the h.xlf-

wave potentlal of dl—allethrolone shifted to the
negZative potent]al, and the wave hen’ht increased

: >proport10na.lly. ’

6. The determination of dl allethrolone by -

polarographlc method was dewced after the

'al)ove mentionied mvestxgatxon and the study on:

this. method w:th various
synthetic and tec}mlcal samples weré performed.

This method Zave the rellable and satisfactory :

_results, errors. “which mlght creep in were kept
. within the experlmentalv,errors with most. of
the samples. : V

The authors wish to express their appreciation
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L . FErrata S
V_ol'. ' Page. . Llne : Error Correction j‘
15 ~18‘5. ‘ Fxg 2 Configuration V17 ‘}’):3, PpPypyDre ;E, Py p,'c, P,e_'f . 3 _ -
” { 7 . 23(left side) . - 7646 G6.32 ‘ '
10 T 25(left side) . 76.34 ‘ 76. 32
10 © - 30(right side) C16x 107 AL omit
ur s :‘)S(Iefl: side) : opitcal .. o ~  optical ‘7.':
112 PR —'29(left 51de) boling is T boiling. 1t is’ '
12 - 35(right side) 10~ _ 9x103 M- s
us - o 23(left side) “Polarogrms - " Polarograms .
o Jm o 14(right-side)- allethrin, by ~ allethrin by |
IR 01 T 23(left side) case a-dl-, _case'of a-dl-
' 10 T34 ca. —1.72 T caa—L27
19 . . Table'7 -
120 . .. . Table 8 ' . -
120 C T Table' 9 107 M 10-3 M
: LI Tablé 10 ‘
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