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‘obviously seen-in lindane, a little in pyrethrins,
In cases of o-dichlorobenzene, the ratio: of

pupation or emergence of the survived larvae

was almost at the same level as the llntrutul

controls, thus having no ‘retarded lethal cffccts.
' 4) In the experiments app‘lymg lindane on
the larvae, the effects were estimated to last.

into the pupal or adult stage, as thexr pupae

were significantly smaller in size and the .

mortality of the adults within 5 to 9 days of
emergence was markedly higher than in the
controls. It was certified that the f{uphl skin
did not retain enough lindane as to cause the
" death of the adults,

_.5) The 507 and 9925 lethal concentration or

LC-50 and LC-99 of lmdme calculated by )
Bliss’s method showed m'lrked differerices by
the time of observationship. Those were
1/11,713 and 1/3,667 in observations 48 hours
after the treatment, and were 1/72,202 and
1/12,204 8 days after the emergerice respectively,
thus attaining up to 6.2 times in LC-50 and 33
times in LC-99. 7

6) Through these experiments, it was gi}x- h
phasized that the analytical observations on the
mode of actxons of dxﬂ'ereht insecticides on fly
larvae should be' taken into- consideration to
estimate their efficacies, especially on the re-
tarded ‘lethal effects scen in certain chemicals

like lindane.

Studies on Synthetic Pyrethroids.

Part VII. Reduction of Chrysanthemum

Carboxyllc Acids by Lithinm Aluminum Hydride. Yuzo INouyrand Minoru Oirxo
(Takei Laboratory, Institute for Chemical Research. Kyoto University) Received Nov. L

10, 1955, Botyu Kagaku, 20,149, 1935.

(with English résumé p.153)

24. ARELAOA FICBF3H% (VI Lithium Aluminum Hydride 243 -

ﬁﬁ’i@ﬁmih&%(:?ﬁb‘f FREHEE - KT 12 €ty

30 11, 10. 71

TCFBERTF  RRTIZELS)

B, HoWEO vmethyl ester ¥ LiAlH, C8RT5E:ALT5—RRG=Hw.
primary alcohol 2185, WEEZ IO E KL Chrysanthemol R{E Chrysamphiol 2% .
Hiz. SHHOREMETIXOT Tmole OKKERKL, #Y > RMECEOT 3-hydr- ©
oxymethyl-2,2-dimethylcyclopropan-1-carboxylic acid & 1. RifHiE KMn0sC -
 Bfe3BE (-)-trans-caronic acid £5~3%, Chrysamphiol NHEOETHMEIRAY,
KEEBRE L RAFLLMMTEZ EREATRIZ LT, CONEYRESTRO=ERES .
DOIISEE BRRAYH OFREFNTRICIOTHRFISI AR A FEANA s D 24 3 tey

compound EHKXhb, Di‘hydrochrysamphiol 12 KMnO, E&ﬂ:lc&o“t,
ofz dihydrochrysanthemum dicarboxylic acid %433,

?’2’
SOTINZHRRD racemi hDLIRITIKYIL, €D
SO =M ORI trans ThHBH L L bEh
ZOAVITHDTERABMZFIRD MK (v %2 trans-
configuration Th 2 & KU KARE AL 5D
TED] & P B WSRTT X250 & CHBTAN=HR
OB TR B THENTA  CRMEE
AR RR S 3 BINIE T TARF 2 I3
DR % S HHNUIRAC & i3 ¥ & 19244 Staudinger,
" Ruzicka QLD MU SABNTH Do HDTK

IR B UTC ORI 2 I3 2 b
ASR3MEN Ll g

I TH s HiIdEL 2V ODT,

ms%m%ﬁmuuxouyagoA&mm}

“compound Td

SEBBREH

BB BTS20 BRSO TN LS

TSR ester % LiAL L ©RLGd 2 EHHY T2

=[i®® primary alcohol 2514541, CDE DI &
DIH=HR LT D FELITHMIEIE 3 n ILH & Biig
ICHHNS 5 € & 2000120 DT DILEUNZIE=ES
RO =R O TTBILHNTIEC X B configur-
¢mM&zmrwrrmu$msbé5«akw,
o RHTIE LiAl Hy iTX 25D
FILERYEI cn 5 E%‘ﬁ?ﬂéi@k@%%&)é

FLAYITERA TN B,

TR, TR methylf;ster

N }'strom "?" ,

Schwarzkopf ™ @ {EEICHE U 7B RO LiAl H,
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,;“@LII&UVIwMOnéEﬁﬁT,PU@%T&#’ ,
© iz L'mole DK %R Ldihydro {EAHTIIROVIL o -
BEA, FUoB it DT hydroxymethyl-.,, 2-
_ dimethylcyclopropan-1-carboxylic acid(IX) %5.
"~ THEIL, VI 6RIX 5 5 b KMnO, Btz &
2T (—)-trqns-car;;)nic acid (X) 25~3, 2T

§

7/

RN

» Ty aw
| ORI B & —iROTED primary alcohol (Y
© B BB TN SRR L chrysanthemol JRX. chrys-.
_amphiol & £33 120 e~ REBFBARRRKETHH &

5 I HEEEYED ester (LD 4 Tid cyclopropane

O 1HRFEMCNIZYEB) 13 LiAl He B L0 T
racemi {ELIZN® U, XZHKEED stereomut - tion

RIS BIHIE 5 DI EBALAYOHRIBILD &

' DIIR S O IREFBLA Y T I B BRVS RIS A&

PARELLEO BRI Bz DA R AFUL A Y
BHERTS 2HBREINTHD D, FHEVISK

1L VI OARFIREETI2 racemi (LINTH T, HIPD
ZINtGA
Tid ZMEA DRI I stereomutauon s
b & DFI=ZGRD configuration 2EDE SRIFLT
DHLEHZEULT IV IR D band 815 cm"(I:_[),

'Sﬁﬂcm“‘(VI) & RiR:C=CHR3; D, R1640cm™! -

(1), 1613cm“(VI) ¥ C=C O stretching %2RU

EKWUT?‘JTJL\C &i)>¥ﬂ6 iz VIICR

KFALLTH Uz T Rof VI Tizvoih cna-

@ band DWPKLTHBC LIX ELEDRRE L —
i b II, IV 2& S ITEDTHIBRBKTEN S
BKOIFIR TR IO,
Eﬁ’riﬂli UTHUE DRI Lz, Cyclopropane Bl
" Rofiiiz Jeffery® iz Xiug 0.614 72 IS5~
LT A BHTIITIE carbalkoxy 2675 & & DILBEHS
O EVAEER &, COWRMBTHMUR Ro
(Cale)) & FHfH & 12id 0.57 (XT), 0.53(IV) O exal-

* tation %7K cyclopropane & —HIfs& & DILHE%
. BT B, kFESn 1L Ry VII O Rbgobs.)

i3 exaltation WD — X —DIHEBRI N

HZRHC BN TAT

L kit Jeffery O cycloprppane'ﬁ&(t’é«f:{ﬁbi% ]

MTHHCEDHAWMTEDb. X cyclopropane &
‘ =S & DIHRIT & B exaltation i3 Kierstead®™
A% ethyl cyclopropane -1, 1-dicarboxylate, vmyl- :
- cyclopropane GCJ;,EL\’CW% Utz exaltation (Dﬁl'_lo GO

0.55.& L —HUL, E=MIAD exaltation 0.6

- iC;&L\C_ <‘;i»bi)>6o

II, VIO 1mole 7J<K\lz:<to’C£Ef12 Uiz 111 ¥
VI 23 é P RKICH b’CﬁiﬂﬁlT »%o IR i
1017cm"‘ (11n),

cyclopropane 514® OFFELIEYPIL, Ro ik

1020 cm'l (VII) 1R3¢ %2R L.

~HT 5, 11 UD&MQE'C' I iJ>£E"9"Z>G)Gi e

100
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N/ . .
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IN—HIRADRTH &GN E T2 2008 VI 53
b EDONHRRE N O MUD MM TTORIEDE &
THUITKHE WAL UKL SN2 & gz

CORBEDTEATREC ETHD. LRENNINEY

ICRTAT ORI A TN 3 SIEA KR RLL
BOCEBES DY, CRRIARINCE 3L IND
PM=ROM S MR A b R
EUHT IR RHE RIR S 250 OIS SIARITNC & 3 &42

EASNTED THE AL TN THB, Mg T

RiETA 7 U BRALEANC R RaTEE S 7R X 220 Pt
dimethylmaleic anhydride & TOEAH%RT 1‘}
ADHTd 5o

(I‘tO 2 C):C=CH~ C(CO Et):
(EthC)gC =CH-C (CO:Et)s

FEDT VI MK#HELBKT 22 & LD &
ENUSTHRO TR AP TIEIET S 5 il
SRAATEEREES I L T B2 2 s, C=C,
cyclopropane, CO:H HZITILFL 12348 LM%
PR UELH cyclopropane DA 22 1% #l %
RicLTHaN EENLN D, LiAIH, ETT
‘electro negativity PR EROL IR 2 Kl
vinylcyclopropane 35 & 9% & g Tl O C=C
. ORAMDUT 2R T 51LE S, Cyclopropane {b
AV IR LTI R A Y & § 310 =]
HAODHA L b EHLRBS KGR ESLEE Sh
—c;?a an pisrkic @i s cyclopropane (L&
| OEMTTEORORETIL BT L & — TRV,
Ethyl cyclopropan-1,1-dicarboxylate, cyclopro-
pan-1,1, 2-tricarboxylic acid 13 & K% k2§,
sabinene, -, KN fB-thujene {& Pt fillfit T thujane.
%5~ sabinol i} thujyl alcohol %5~ 2@,

SBT3, 11, VI 15 & & R =TS A RN -

13415 H3 cyclopropane MBI 52V IRKITH
b0 —HILIC L, sabinene, sabinyl acetate |
Pd-Ba S04 T cyclopropane O RGHIAZIA A b,
SIS RAMINEWTHTREMZET, vinyl-

cyclopropane i3 Raney Ni (D7£7ET ethylcyclopro~

Pane & n-pentane & D BAY % KT 290 b,.
Kierstead ® i3RI & < U7 HEED ethyl 2-vinyl-
cyclopropan-1, 1-dicarboxylate »s Pt TETHIBIZ
“ U ethyl n-butylmalonidte %435 C & 2 L

TH b BHD 2 PITIHRTO S —FR LI =R

* di-hydrochrysamphiol O IEHENOESH
ALERT L EMNRD LIz, T it cyclop-
ropane IO BTEMIBAZIIC L 5 acyclic O ff{La

BN Do IEMIIEO RAFLTENTHR 2 0~
DS HHEDOTHIRRIT A TRTH 5,

CENT BN,

BB O 20 BV

£ L4-addition & MERORIM X >Tit L D& -

‘#EAbND, Cyclopropane E1bsfhd chromophore -
CEJHGUZDRETLE LTS chromophore & DT

(HEETIZ cyclopropane @ C—C &I T 3
TTTPHAD e MF L D EF MR INTH UK
£3 é (D‘C*;'?}’f] unlocalised T electrons Dk S e

RRTIOTHS 34, T—HM, BoWREER

cyclopropane {EAHD EMELICT 245 3 LIE
PR FETBIDRIZ VN )

Dlhydrochr) santhemol (I1I1) % k\‘[nO; [(vliacy
g dihydrochrysanthemic acid (IV) n){UﬂE T3
‘T DKL X X1z Staudinger 25 ﬁm—-ﬁgm@mm
T (Pt) ik DT b D & [J—Dbp. KX amide
BHAD, LaForge %Y 53 pyrethrin Blo—5E g

IEEUTIRRKU “Hydrox:enolysxs method” Tk
- DT, KL PAd-BaSO, 771D & & T 201h.

DIES %
AT pyrethrin §1% KR U0 bz D8 T
ﬂtr]—"(ﬁc‘:fdliﬂéo

Dlhvdrochrys‘lmphml M5 lumuc l\MnO.; [id
6T MR W4 O dihydrochrysanthemum-
dicarboxylic acid (VIII) 313615,

LaForge J599 (i pyrethrin IT 5 OiNEK
S (Hydrogenolysxs method) Qcct’)fﬂyﬂtfiﬁ"
_,zgma) monomethylcstcr E!I]B pyrethnc acid %
1072 & 1 Utohst R’.i’)f‘“’ dlhydropyrethnc
acid ThH ETHRLTH B, P Th 2Ry

ST L DT HItE Yl b'C?oZ»O)&T{LO)HE 2110
THIZNDT, HHOME lct:n:bmma’e’“%m\

Pyrethrin ﬁl@@fﬁiﬁ}t be}?—‘%@@_m%Aﬂ

' %Lhﬂsacz"mowﬁﬁf#@—- VRE ENTH B

348 w_ﬁ&wsﬁ@ﬁam@ﬁmwmm e i
TIRBUEE dxhydrom;w%‘« BRI DTRINE
o‘éoflﬁf‘“wﬂtgw dxhydro
RGN & 57 & DBRICHE & 5 164
Tdso X chrysamphiol ‘2 kic & b~ict 5 ie=
AT SR DM INASAD 2 O TH = BRI D 8 e
m&xm&zpammcww"m:cmuﬂmucm
RRK DAY TH B, - B
LiAl Hy 2MANEEBRRDINCHIRTH 6L D
B, BIRRMDANN BSWEARIZBINIL

g A%Eﬂf\g;}: h}tdroxy acids, lactone 7z &M &3 Jek
¥243 5% alcohol FisHIES N, Ch 5D -CH.0H

it -COOH kb3 EEIC@@EES%E!C%U BhELic
ZLI /3 T EHHE, ﬁ%&?ﬂt&ofi“?ﬁﬁﬁ@ﬁﬁ

b —J"‘E'C bHB» Bfeﬁ&bflﬂﬂfxﬁﬁﬁﬁé@%?&& LA

Bo XX GC%%‘“?@-‘AH‘"’ AEE(CJ:OT Bohic
pyrethrmds 0) %)’L T Lt Nt O Hxdth R
E& XML fDBgiffLﬂE M USRI £ S FIR I
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R E DL EERTRB LY,

Eﬁﬂiﬂ':{‘

DOHITRR hSE ﬁ i jf\ Tk cyclopropane WO1Ak
002 (1D FFSHFET O MHAEE E  cyclopenteno-
lone IR CiZ 4 NORFRAERFIH T2 LA BE T

Lic XD THB 3 % pyrethroid FFAKELTD -

| BT B BT B & ORI 22 B
cyclopropane 1 {if
W # & cyclopentenolone 4 i} #HF & 2 #5 &
ester #&h COMEHTF ORICHR D DEL2HA

O Bah BADX%‘“CD{G 7’ chrysanthemol B i

chrysamphiol % [Hth T ester DR DIT ether
D% b OTHRS 2 M2 B2 R 11, VI O5fic
EOoTOND~E homo acids (-CHz:- DHVH
B & ester [LUITIHE, ThBLDOHFLEEEDS
TFRkDEITS~BHE %ﬁ!ﬁﬁtmﬁ’{ﬂﬁ L !iubbfﬁﬂ
Whd s LBIIN5, ‘

CAVBIZERNTIE chrysamphiol > 64 % confi-
guration D& &} itﬂﬁ:lfﬁ%'frﬁf H»THBDT
WKWBT%’C‘%?) Jo

2 ]

Mp. B0¥ bp. RAIE LhD1c, TR B Nujol
mull & UT Perkm Elmer double beam spectro-
photometer T oizo BEYITiE ethanol iﬁ?&&: v
TUGE LT, RIS AT e };Ui

S, W beL&.Qi@ﬂ«*x*Ze‘?‘o

Chrysanthemol, "(4)-trans-3- isobutenyl—z, 2-
dimethylcyclopropyl-1-carbinol. (II)

LiAlH, 2.3g. (0.06mole) % 200ml D absol
cther ITIAMRL, —50° ficim#EILIzd D N i KR 4
I —3JERD methyl ester (bp. 86~7°/10mm.) 20g.
(0.11mole) % 300ml. @ ether i ¥ Lic KM%
PHPFIRIRAIRIET 5, FIFRTH Y —30° firicft
505 WK 30 min, ~1hr. HHPeo vt 3, HH
@ LiAlH, 220K 2ES THEEBUTHT LTS
1AL, KOT109 HaSO4 #9180 ml. 2N~ THAS
145, RISRAYSHICSAETIRLIIO b

cther %5 bKM% ether THILLALIC ether

WK B/KTLELE U ether 235, R P 12
methanolic KOH TUMHI URKIGD ester 2EREL,
methanol %83 Uik %O ether itk b, 7K,

- HaS0y, alkali Triailk UiHEe ether 213U ¥EN
Y% WEFE T IS IEE RSB/, chrysanthemol 214

% l&$80~90/o, bp 73~4°/1mm, 53°/0,04mm;
n'° 1 4730; D3 0. 8884 RD(obs) 48-69, RD(calc.)®
48, 12, {Exaltation 0. 57 («)p = +31 9° (c= l 06, .

* T m#‘rfbnfmuiwgel Iefferyﬂf» D% T
U’T\-O .« .
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" 170.6 caled.

w20 B-I
I =1) IR-spectrum (Nujol). cm-,.
3320, 2900, 1640, 1445, 1370, 1153, 1117, 1017,
962, 845 )
3.5- dmxtrobenzoate mp. 73° (Found C, 58.32,
“H 5 77. Calcd.for C17 HgoOsNz. C, 08.61, H
5. 78) o
. Dlhydrochrysanthemol trans-3-1sobutyl-
2- dlmethylcyclopropyl- ~carbinol. (I1I)
Chrysanthemol 5g. (0.032mole) % 30ml. 0),
ethanol iIKIHH L 0.1g O Pt Mt i~ TKFALS

% & 755m1(23°) ® He 2H/IKL (IT i3t LT0.97

mole {CHINS2) filllt, ABERERVTHREITNISE
BT 11T %135, bp. 67.5~08. 5°/1mm, "”D
1.4415, D30, 8515, Ru(obs)48 51, RD(calc)48 60,
Ew]D +20. 0°(c-—1 49,1=1), 3,5- dlmtrol)enzoate
.. 16° (Found C, 58.34, H, 6.29; Calcd Ior
Cang OgNg: C, 58.27, H, 6.33)
- trans-Dihydrochrysanthemic acid (IV)
Dihydrochrysanthemdl 3g..(0. 02m61e) %» Do
KOH 15ml. il (dioxane ZHINTHFH LT
bRV KSEREEUDS 122 KMn O, 73 210 mlL.
(0:013mole) % i iz FUTRIET 3. RISHK X
T BIC IR L Tl UTHRED MO, 317
T 2T, WFRTHTCHKEENERE D v 2,
Mn O BET UK T &< Pibo IR EH 2 AL
IND ether T FREEYIETR IR SILA LiC 7Lt 8

. W 60ml. fNTis s ETRET 5o HeSOs THRPEIT

U ether #ii U, WMEZEN3Hug dihydrochrysan-
themic acid %133, bp. 124~5°/9mm. (Staudin-
ger® bp. 124~6°/10mm. La Forge®™ bp. 98°/
0.35mm.) n}31.4500, DY 0.8918 Rp(obs) 48.60
" Ro(cale - 48.64, (eJD = —20.4°, equiv. Found
170.2, # 65~70%, Amide. mp.
132-3° (Staudiger®, mp. 132~132.5°) (Found
C, 70.75, H, 11,28, Calcd. for CroHsON:C, 70,96
H, 11.32) p-phenylphenaéylester mp. " 7500
(Found C, 79.03, H, 7.00, Calcd. for Cu Has
0;:C, 79.09, H, 7.74)

Chrysamphxol, trans-3-(2’~-hydroxymethyl-
propenyl) -2,2- dlmethylcyclopropyl 1 carbin-
ot (VD) g

f%ﬁdﬁgiﬁ@ dlmethylester (bp 149°/1()mm)

< 10g. (0.04 mole) % kb & F—itfiic & 2T LiAlH, -

(1:7g, 0,04 mole) Ti#Td % & chrysamphiol (8¢
(88%8) %1%, bp. 128~0°/1mm, 98~9°/0.04mm.

S 1 5002, D;o 0.9976, RD(obs.) 50 17, Rb(calc.)
‘49 64 Exaltatton 0. 53 (e)p=+38.8° (C 103, I=1),
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IR-spectrum (Nujol) O (cm=1), 3320, 2010,
1668, 1613, 1454, 1378, 1120, 1065, 1013, 967, 869.
Di-3, h-dinitrobenzoate mp, 69~70° (Found C,
H1.68, I, 3.81, Caled. for Cey 112202 Ny: C, 61. 59,
H, 3.97) .
‘/./M{t—Chrymmphlol (1. Og) % chloro-
form ILMIBLKITIT O. 21 UTHLd %0 Chlo-
roform %2METICEELUIEDIC ozonide P HitD
IKZ A TIRE LII05TEINE UTH R LR LI

T% alkali 12X D, ether TG ML 2 BRLY -

1218, EMRPINANTBLTIONNE X ether it

fiit T3, Ether FKBFIHTIENEL, TEIRE ether -

TStk 3 hid trans-3-hydroxymethyl-2, 2-
-dimethylc:) clopropane-1-carboxylic acid OIX) %
0.51g. (6122) 183, 33 1.467, equiv, Found. 146.6,
caled. 144.2, p—phenylphénacylester mp. 93~95°

(Found C, 74.71, H, 6.22, Calcd. for Cai Hz2 Oyt

C; 74.53, H, 6.55) DRI chrysanthemol 7 5
AR O Mflic X ©TiH 6N, THIC alkali #ET
KMn Os #fb-dhid (-)-trans-caronic acid mp.
210° GRAED 249 2.

Dihydrochrysamphiol, trans-3-(2’ - hydroxy-
methylpropyl) - 2,2- dimethyleyclopropyl -1-
carbinol (VII)

Chrysamphiol 3.6gs (b 0‘7mole) % methanol -

'ITS'KGCJZ b Pt ﬁ'ﬁl«"'@ﬁmb 0.98 mole itHiYdas
'He @UL’UKZ?—&L&E{&’HC T dihydrochrysam-
phiol % {31z, bp. 113~114°/2mm, ) 1.4620,

D 0.0435, RD(obs.) 50.18,  Rb(eaten_50.12, M .
8024, IR (Nujol) DRBIIRDML Thd (cm™),

3320, 2910, 1710, 1460, 1378, 1170, 1126, 1020,

Dlhydrochrysanthemum dicarboxylic acid
(VIID) : /

IV & [ #kiz dihydrochrysamphiol % KMn O,
THRIL LT 5h %, n°1.4646 D 1.0821,
Rpicbs,) 51,09 RD(calc) 50. 18, Cw]D——22 9° (c=
1.09, I=1), equiv. Found. 102.5 caled. 100.1,
di-p-phenylphenacylester mp. 84~-5° (Found.
C. 77.15, H, 6.20, Calcd. for CssH- 606. C, 77.53,
11, 6.16)

IR (Nujol) OBRIBGIR DL Thbo

‘")00, 2630, 1680, 1470, 1380, 1280, 1220, 1110,
10"0 3
'Ammmmﬂaﬁmmmoaamﬁotsov.c
s m;m:mf #do '

Résumé

Reduction of naturally derived chrysanthemum

carboxylic acids by the action of lithium ‘alum:
dnum hydride gives mono- and divalent pri-
mary alcohols respectively. Monavalent alcohol |
obtained from chrysanthemic' acid is named
schrysanthemol "and divalent alcohol from chry-'
santhemum-dicarboxylic acid chrysamphiol, Both
alcohols absorh hydrogen upon catalytic hydro-
genation over a platinum catalyst to give corr- ’
esponding dihyro-compounds, and add -bromine,
Ozorolysis of these two alcohols gives 3-hydro-
xymethyl-2, 2—d1methy1cyclopropan I-carboxylic .
‘acid, - which -yields. ( ~)-caronic’ ac1d -with alka-
" line permanganate. ’

© It is remarkable that chrysamphml absorbs
hydrogen and bromine n‘x,,contrast with the
inertness of the original chrysanthemum-dicar-
boxylic acid. Thus, this'is regarded as a key-
compound to determine the geometrical config‘u- .
ration of double bond in side chain of chrysan-
themum-dicarboxylic acid by chemical processes
employing the natural acid itself.

Dihydrochrysamphiol gives ~dihydrochrysan-
by pérmanganate

themum-dicarboxylic acid

o‘xidatioq, which is of biological interest. v
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