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 subst(mg) CO-»(mg) H.0(mg) C(22) H(2)
4.427 | 9189 - L.B02 - °BG.60 4.55
CirHcO7N (M =360) C56.64 0 4.48

" 2-Mecthylbutenyl ~§-hydroxy-3- mcthyl-‘.’—cyé-
. lopenten-1- orie (X11g) D{ IR

7-Methyl-3-0Xo-T-octenoate (Xg) 26g (0.18 . -
“mol) %2026 KOH 50g ¢ 3 ANIA{LL3wRIL
_(14g) %F’#»”r pyru\aldeh)de (5022
. (0.09 mol)fgm«’cfﬁlﬁl\.ﬂggl, bp 118~120°/0 1.
. mm OFY 4.52(7 -methyl -3-0x0 -7- octeno'xte = .
CHL L3R,

assay) 13g ™

3,5- -Dinitrohenzoate, : mp 149~150°(ethanol)
subsp mg)
3.494, 7.383 57.66 4.83
CisHOrNo(M="74) 57.73° 4.84
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Résumé.” .
The conclusmns obtained by St'mquer in -~

0 1:5%9 °

1924, \vere much revised in detail by LaFor- .’
C ge et al, who found the prec,cncc of " cinerins
" in the pyrethrum flowers and determined these.

the
synthesxs of cmerolone homologues has -been

" attained by LaForge and- Harper. The present

authors have syntheslzed a few kmds of cine- -
rolone—homologues. ’
Svnthetlc proccdurcs at ev ery stagc have be-

,been found advantageous not’

CO;(mg) H.0(mg) C(z b} H(/)

- (4) LaForge ; J.A.C.S.69, 186, (1947).

cn far simplified and the yields h'ue heen much -
improved. For instance, we h;\\c obt'lmed bet-

" ter results in carbethoxylation of kcgones by

using the sodium methoxide under reduced pr-
essure as the condensing agent than sodium’

.hydride. The .isolaiion of the e-substituted

cthyl acctoacetate in pure condition should be
avoided to raise the vield. The substituted ace-
acid

tone and "the"esters of -3-oxo-alkenole

v\\}erc, however, purified by distillation. It has

to distill the
hydroxydlketohes before cyclization, ] These co-
mpounde are very subject to. ox1datlon espec1-i '
ally in the _presence of alkali and should. be

. protected durxn:: cychzatlon by excludmg cont-

act thh air as much as possxhle.
- . .
(1) Staudinger, Ruzicka’;.Helv.7,212(192), =~ °

" (2) LaForge ; J. A.C.S.58, 1777, 1036).. ==

(3) LaForge ; J.Org.Chem. 10, 144(1945). 7 -

(5) LaForge ; J. A.C.S5.71,1617(1949). -
(6) Harper ; J.Chem.Soc.1950, 3552 s
) Swammer,lhmcr J. A, C.S 72 I352(19a0) :

-(8) Verley ; C. 1919,922
. (9) .Masao- Ono; Botyn Kagaku, 15, 107 (19 )O)
. (10) Riley, Morley ; J.Chem. Soc.1932, 187_,.)
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"On the Change of the Relatxon between Exposure Time and Mortahty and .
‘the Change of Temperature Coefficients of the Azuki Bean Weevil under thé Expo-
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2l A% v Ta "Callosobruchs: Chinensis L. O ﬁtﬁi*?ﬁﬁ!{lﬁrﬂ‘]& O
WD?AWI:&UW‘FFE@ rﬁﬁ‘&mm‘ﬂ:t’ BT n’f’/\E}\(J’fm FESR _k’i’zf‘%ca‘i) 26.6. -

-6 5m
CEE O (T x"—w’wv_'/

CaIIosobrucluis
1EGEDRER Y
f7ote TOMATRINC &6 LN £ IECH e O
R TR DR o BUNPER 5o T
2l bR LT DA LI DI S OBtk

" kSRR i AT Bliss®o Probit Yo

LA E, LTORBEAIZOVTIEDLU T
TR 2 223502 2ol WRHA S
1o DIk L T Ric Bliss (1930)Wo joint act-

.‘bmn (Di‘—"\jjz‘) ﬁj‘.ou,*c, W&mﬁﬁt’?ﬂﬁﬁ”@ﬁf '
it 3 2*‘73_§WL5}H’C#3}"3 Ly IL’CVJEEﬁiI-Y_BO'
TS EGER (ML T) ROUSERE (S)%

Tl Uhse & B2 L FHILE = DEIRE 2 ROTH

STt Y R M. L-Tﬁfdts U, X wiled

UL C ol y =5 Vit ATHT DN, R
& 0 2RO A R 5EM. L.T 040 S.

DYDY I0°C HEE L1 b, EOROEMD Ot

2 B4 ORI R0k THX DT
Lo : 119



. . 3
4, +

R . mamewsxs. e
BRI BTRLCE ORER-HYBTHIFELMNE 2 LT, EOHILoN S Bliss (1935) OFik% |

I OBBNTH S A TR DT, - T ZOE MBI LTRGTL S 55, BRI LT
S i LT & ORRS D BAIEIIREE R - - RS o R oZ it o TR R b L TS b
BE A LTHEAERCNT, BUOIIEOEROE | ORISR L L TR UTRGED 5 2, W joi- -
L HEHBELTEO MLLT, £ S0 E@IV - nt action 2T ) M2 OLGTREAE LTS
. Table 1. Data of time-martality relations’ ip of ‘female weevils for exposure to heat..
Tempera-| ... 2 - Tt | Number |. . Tempera=| .. . |\ . |Namber .
- ture Time N‘,‘:}ber,,, ~of: .Mortality|iture Time in '.Nuor}lber of li\t{;)l,"ta'l- '
};S#}ité}fy in hours | Insects’ é:n’:ser"f“ . A'a P L{Sg‘fé;f‘, . hours | Insects ﬁ:&iﬂ % .
_52°C .| " 0.083 150 > 3 L 0.0° ] U s0°CH 0.216 |- 2.00 |- 4 0.0
, o 0100 | o150 | T3 7.1 .| . 0.233 2.00 - 4 . 6.8
© T2 | 0116 | 150 | 30 | l0.7 . -762 | 0.250 | 2.00.°] -4 - 8.0
. 20,133~ 150 7 . 3° 211 | - | 0.266 2.00 4| 10.0
C0.150. 150 | 3 Wb ] 0,283 7], 2,00 | - 4 ~13.1
0.166 .| - 157 S 35.5 . " 0.300 | 2.00 [ 04| 181
0.183 | ~ 150 3 SB2.8 . 0.316 |- 2.00 ) 29.6
2 0,200 150 L 30 - 7L2 | - il 0.333 | 2.00 4 | 30.6
L 0.216 150.. U B T Cool 00344 | o 2.00 ) 4r 48.1 -
0.233 | - 150 3 99.5 . . |- 0.366. | 2.00 4 |- 8L1
0.255 | 130 3 | 100.0 | . | 0.383 |- -2.00 4 .1 93.5
. B DA R P Co b 04400 o 2.00 4 99.5 -
, Sy b b e | 0416 | 2,00 4 100.0
Yoggec |02 20| 4T a2l e | s 200 | 4 0.0
- o~ ae0 2000 |- 40 | gl S L0 2000 | 4 o
I AT 4 075 | 200 4 19'6 . 762 - | 2.00 200 -4 13.3
b L00, o 200 4 ' 56.3 S 2.2 | 200 4 15.G
1.257°7 7 200 od 76.6 ~. 2,50 - 200 | 4 19.0
Co T Ls0, ] 2000 4. ,,,3'7" 2.7 | 20 | 4 36.3
o 1 1m0 200 B B R £ : 3.00 200 4.| 49.3
Cou 2400 - 200 4 w000 It .| 3 .20 .. 4 | ©%3
2.25 |- 20 |- 4 = 0 e 3.80 |, 200 4 .| 63.0
e S : S| T3.70T 200 4 83.0
I S SO 4,00 200" 4 87.0
E 4.9 " 200 4 .| 100.0
. 44eC.| 2.0 . 1500 3. 0.0 || 422Cc | 157 150 3.0
- | 8.0 150 3. 22 - o 1w, 150 |3 3.2 .
.79 | 0 150 | .3 /4.3 | 7182 . | 18 . |- 150. 3 2.7
: . 5.0 150 - 3. 0 el Cor 150~ .3 | 3.8
, 6.0 - 150 -3 1237 : 24 . .150.} 3 2.8
L7000 |- 150 . 3. 28.9 - 27 150 3 60.8 -
8.0 150 ¢ 301 46.9 30 150 - 3 77.8 .
S 0.0 1150 3 491 33 150 3. | 8.3
“12.0 150 -~ 3. |.-74.6. 36 150 -3 | 8.2
-13.0 .+ 150 3 92.3. 30 © 150 3 L02.1
14.0 - 150 3. 9.54 o 42 150 3 93.9
15.0 " 150 3. 08.7. > .7 ] 46 - | 150 3. 86 8.
-16.0 150 3 .1.100.0 S 47 | 150 o .30 - 98,3
B o ‘ o ol a0 o | 3| 100.0-
Too4eec’L] 42 110 - (Y 0. | "s8c| 60 | . 147 | (3| . 0.0 .
IS BT SO I 1) Il EURI ) & O I G I 124 @Y~ 3.2
82 . 48 .| 1100 | @t 9.1 || 802 |70 p 120 T 3) | 16.5
ST e 105 T (2) CoLB L T8 | 144 (8) 28.5
b4 S180 |0 () LR 88 108 2) | 60.2
i 61 | 105 @) 50.1 02 158 3) | 766
65 107: (2 H7.5 “100', 140 (3) | .89.2
168 1105 (2) . 62.8 . S1120 |- 1200 | @8Y | 96.6
72 120° (3) 67.8 N 120 - | 130 3) | 100.0 - .-
74 - 157 3). |- 80.5 . 440 97 1 «2) |100.0 .
78 14 (3 84.1" o S S
80 137 (3 1. 90.7 ; i :
L, ] 12 (2) 93.9 :
93 110 - @) 100.0 | ~ /-
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) 3,_"I‘al')‘le._‘2, Test of fltness of normﬂxty in txme—morhhty curves.

;'h

K .':. 3

C V--- coefﬁcmnt of variation.

" Tempe . - - ; .S,
| ratu'rPQ - Equation, ¥=a+b(X- %) |D.1‘._.1.‘ P. |c V.2 M.L. r| s
8 : . b N oo .
SRR N IO B ') 988+0 039(X 130. 317) L2714| 9 0.999 ,22 95| 136.687] 31.328 N
234 L0 Y =5.167+0.024(X ~112.479) | 4,455 |--10 -| 0.911 | 40.38 }.105.30] 42.540
036 7|10 Y=5.140+0.034(X —114.714) "} .-5.336 9 70,757 |- 26.74 | 110.300] 29.573
38 0.5 Y =5.283+1:563(X - 9.171) .| -8.502 9 °|.0.4331 - 7.15 | -80:748| "5.777 .
40 | 0.5 Y=5.152+1.393(X— 7.802)" [ 15,612 | “13- {7 0.24L| 9.21| 60.559 -5.674 - -
. 42 1.0 | Y =4,902+0.144(X— 25.075) | 4.541| 12 | 0.969 | 27.64 |- 25.125 6.044 -
41§10 |0 Y=4.857+0.348(X— 8:030) | 20.560 |- 12 | 0.045 | 34.09 | ~ 8.439) .2.876
46 .| 2.0 |- Y=4.723+0.232(X = 8.667) |20.4%9| ‘12 . |.0.045 | 43.75 . 3.140 "1.373
48 1. 2.0 .| ¥=4.803+L.06(X =~ 1.387)-|.0.9331 9. | 0.999 | 59.03 | - 1.250| ".0.749
Y50 4.0 | . Y=4.783+0.125(X = 13.796) | 8.439| - 12° | 0.713 | 51.51°| . 0.330|- 0.169
82 | 802" Y=4.754+0. 162X — 10. 09))- 14.504 [~ 10 0.122 | 53.15 |- 0.175] 0.093 -
50 | 1.0 Y =4.08140.025(X = 155.582) 1821 10| 0.901 | '25.337 157.923 30.985 .
34 | 1.0 1 Y =5.022+0.022(X~122.9K) - | 2o 9 | 0.857) 37.28 | 121.914) 45.448 .
360 [00.250 |- Y =5.30344.852(X — 3.818) | jeppd | I1 7| 0.054| . 6.33 | 112.115 7.036
38 |0.50 | Y =5.007+1.366(X — - 9 16‘)) S 1reez | o 10 | 0.048 | 7.98 | 83.969 6.700
40| 0.50 | 'Y =5.033+1.227(X~ 8.018) £z i - 13 - | 0.149 | 10.36 | "61.627, 6.383
4277 0.00 | Y =5-24341.207(X—" 0.143) osoop | 13 |0-149) 16.75| 24 421} 4.001
4L L0 T Y =4.61640.336(X— 8.232) . [ fareon | 14 10041 | 33.01 1. 8.811} 2.975
46 200 )Y =4.9004+0.2:2(X~- 9242 | {2000 | L1 0.04 | 46.42 | 3.114) ‘1.443
48 1200 | Y =470+ L 47X — 1.423) | yg'o3g | 10 ) 0.048.1754.26 | - 1.271) 0.938 -
60 | 5.0 | Y =4.663+0.0519(X ~11.041) . | {&° 638 12 7| 0.081| 51.833{ -0.333 0.I53
52 4.0 ] - Y.=4.646+0.104(X — 30. 963) 12 ] 0.141) 66.70 | -0.181] 0.120
Y.- . m(lrtahty in- probxt. i S.’--g-- sstandard dewiation -
K.~ coefﬁcent .of (xky - X txme—(hour)'( . .
M.L.T. - medlan Tethal txme (hours) D. Ef

degrees of fxeedom )
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Tempe- Method used by
. rature Bliss’ S mEth»Od‘ " present auther
8 |M.Lt| S \\MILT| S
30°C | 136.687 | 51.323 | 136.637 | 31.328
34 . [ 105.361 | 42.544°|| 105.361 | 42.544 -
36 '170.619 { 29.679 | 110.619 | 29.570
38 © 83,958 1 14.158-{ . 80.748 | - 6.773
40 “h° 00.753 | 12.322 || -60.559 | -5.577-°
43 . 23.130 | 6.924 % -25.125| - 6.944
447000 - 8.440 | 02,875 | - 8.439 | --2.87G
46 -'|f - 8:106 1 ,0.714-} ~ -3.140 1.373
=48 1,256 0.44r [ 1.250 | - 0.749
--.50- - "0.325 [ .0.139 | - 0.330 0.169
Co824 0.2 .0.27L | 0032 |- -10.175 0 093 ™
M:L.' T-+..Median lethal time (hours)
h S.--- Standard deviation (hours) - )
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In the present cxperxment, the lethal acti-
on of hlgh temperature on the adult of thea-

zuki-bean weevil, Callosobrus chinensis L. and

especially the relation between 'exposure time '
and mnrt'tlity and also ‘of the median lethal

time 'md temperatiire have been studxed under

the V'mous temperqturcs from l)lo-st'ltlstlc‘ll'

pomt of view. .
Tie azuki- bean weevil used as experiment-
al material has been reared’ on azuki-bean u-

. nder the constant condition in regard to temp-

crature, relative humidity, quantity of food
and density of population of rearing. The me-
thod exposing to heat was also done under .
uniform condition throughout the experimen-

;--ts.;l‘he male and 'femnlev were tested separate~'

Eleven classés o'f'ternpemture degrees' from- -

300 5%, i.e; 30c, 34c, 36c, 33¢, 40c, 42, 44c, 46¢,
43¢, 50c and 52c. were uséd.The main points of

. conclusions arrived at are as follows: .

(1) . The 1elation between exposure time and -
mortality does not” always represent a\cumul- -

ative curve of a symmetrical normal curve for
all of the range of examined temperatures. The
. curves ohtnin'ed-.from the e.xperiments' at 300,
34° and 44° are almost symmetrical, but those
for 36°,38°40° and 425’are not _symmetrieél and

the mode of these. curves is situated at left

side, while these obtained ét 46°, 45°, 650° and"

52° are also asymmetncal but the mode of th-
ose is situated at right side. -
When linear transformation of the percentage’

mottality is made 'ac.cordin;r to the Bliss$ me-'-
thod of I’rohit transformation, the relation be--

ween the mortality in Probit and the logarit-
hm of time does not always represent a strai-*
ght regrcssion line, hut two or three str'ught
tines mtcrsectmg cach other.-

Accordmg to the writers cp‘mmn th® fact mc;
* ntioned ahove indicates that ilte" thermal-acti-

: \
on. of various tcmper'\tures upon-insects is not '
nlwnys similar, but it varies under various i
cxposure temperatures. R

- In order to transform these asymmetrical si-
gmoid curves into symmetrical nature normal

curve, therefore, :t\new method is adppted. N’
amely Instead of taking the actual,exposure -

'time on the dbscissa, x*is used to represent ti-"

me umts. The coefficient k might take chan-

‘ging values w1th the change of temperatures

(Table2). With those’ transformaton,a strai- .
ght line is ‘obtained- between" t\vo vanables _
of t1me “and mortallty thh a great accuracy

!

(2) When we plot the loga.nthm of median |

in all of the cases. el

'vlethal t1me calculated by the method mentio-

ned above ori. the ordinate. and the logarlthm
of temperature on the ahscxssm for all of the '
range of temperature used, the. result does
not perfectly agree with Porodoko$ formula,

'y=— representing relation between the time

(Y) for 100 2 mortallty and tcmpenture (x) '
This relation represents five intersecting str- ~
aight lines according to the analyeis, (‘)f co-
variance for testing the linearity of this relat-

ion. \ﬂlen the relation between the median le- -~

thal times and temperatures is expressed by
using these five str'ught llnes, b in'this equ-

~ - ation takes different values (I‘ig.l ) It is su-

ggested, therefore, that the thermal actlon'

-upon msects “is change at the critical temper -

atures 36°,40°, 44. 5°-and 50°. ‘respecth ely. The

. mterpretatxon glven above corresponds f:urlv
-well to the results of observatmn on the acti-

vity of insect when they were- exposed temp-
eratures rising at a definite rate in our pre-
’

s

vious ekperiments.

(3)The relation I)etwccn b in the equation

'v—% and temperature is repesented by a S~s-"
_haped curve (F1g2) Accordlng to ‘the’ erters
_opinion, this curve indicates the change of th-

_ermal-action upon insects.when the relaiion

between k of xk whlch we used to represent
the time units in the mort'xlxty curves and b
in the equdtion. y—— 5 of time temperature rel-
ation is ¢xamined, 1t is found that the correla’
tion between these two values'is high, The co-
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rrel'mon coeff1c1ent is found to be 0.8901 in

o —the male, and 0.8499 1n ‘the” female! and- the_ o
' correlatlon xs slgmﬁcant under the lexel of f1-_.
L ve  percent. From the’ above rCSults, the wri-"

‘ter is mcllned to beheve‘that the x"transfor-‘

25

‘ is.not seen at hlgh tempemturc.

- mation in- constructmg the time mortahty cu-. -

rve whxch is adopted . in the present studv, is
: Jllstlflcd theoret:cally. PSRN

(4) " The difference betWeen the resxstablhty ’

" weevil by Tuchiya and also by Kohno.

of the male “and female -is dxstmctly. The -~

. male is  more susceptlble to heat :than the
female when compared thh thexr median let-

- hal timé. But it is necessary to determine wh~

ether the~ s]mllar result is expected or not

‘ ’ w1th1n the limits of experxment'll and sampl-'
ing error, Acco:dmg to ‘the method of Bliss, -

the d‘iscrepancy between-the' time-mor{ality

) Appllcablhty of the prcscnt mcthod
(the method ‘of X* tramsform:mon) to other

‘jcases has been e\ammed m the case of -the

’ 4results obtamed by some prevmus wnters, i.c.

with the azuh—bf*an .weevil" by lehlkawa,

mosqmto larva by the present wrlter, the rice
The
time mortahty curves of those data differ sl-
ightly accordmg to the 1ntensxty of heat.These
asymmetncal mortahty curvcs can be always .

-transformed inito a straight regressmn line
by adoptmg the writers .method and the corr-

elation between the change of temperatire coef-

- ficients. b and' that-of k in x* transformation -
is high: Y ) :

_ ' curves of the two sexes is tested. It has been fou- - -

. "nd - that the z-—value is sxgmfxcant :for the ran'
ge’ {from 30°C~44°C whlle is not sxgmflcant'

" for 46° and48°
stalnlxtv of male and that of female, therefore,

"The dlfference between the resi

1t is _euggested,theref()re,, that the variation

‘of héat -resis'ance of:.insects is represented

by the. iorma) distribution when x*is taken as

. the tlme unit on the abscissa and k in x* md-

\-1d1cates dxfferent v11ues with .increasing tcm- -
,perature. L e '
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