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(Fig.2) - e e
" The _order of reaction.velocity of BHC fso-"
mer is y>a>3 and f- iSOmér does not react.in
this conditmn. This’ order is entm-ly dlﬂercnt
from that of alkaline dehydrochlorm’umn (J>

‘ a>;’).f4_). ® This means that the mechanism of

both reaction is. quite different. .
" We could isolate benzene quantitatively. as
the reaction product. of BHC with’ zinc po~

inncthe isomers of - BHC th'\t BHC is decom=~
posed easily and quantitatively to the starting '
material benzeric at low temperature, because
the repeating S}’ntliesis of BHC is .possible,

We applied this reaction to the BHC related -
compounds _and isolated monochlorobenzene fr-
om hepgachlomcyclohexang,‘ dlchlorobenzene

'frdm oct;{chlorocyclohexan'c', dichlorobenzene

from’ hexachlorocyclohekerie, and monochloro-

wder, but this recation ‘did- not oceur Jin the (be/zene and dichlorophenol  from pentachloro-_'

‘absence of water, and trichlorobenzene and':
h)drogcn chloride gas were produced ‘at hxgh
temperature. The size of zinc powder used in

“this reaction is 100~950 miesh and zinc granule
does not react with BHC ‘in this condition.

_Itis.very important to'the utilization of the

cyclohexene respectlvely, and these reactlon pro-- .
ducts, except phenol were identified as the:

mtto compounds. The study on’ the mechanisn . -
of -this reaction is the mterestmg problem'
of org'uuc chemistry. -

H
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Wml,’éd(Chrysanthemum cmenrufohum) 2y

_Fﬁﬁf}‘C*ZbZ: pyrctnrms KUt cinerins 0){[3:;.13'!,’,
uﬂfumw?H%ﬁ&ui%;@(Dm%mﬁmv

LV S S BER SN BIH Y,

TERRIELETSH S 30 SR ST, 1
¢ LT pyrethrins OERRERRAIICEILT LT

| R UERARIEDTITS.S EATIECR DR DTS,

%o I .k'xl',Dﬁ“ ~ Synthetic pyrethrins” 0)"*[&1133'

'»r LRt ocﬂtu j:ﬂ@ﬂ]fbu%&&@%% .

M}r‘- a)'csz——rh?%i% Lf‘%ﬁ@ﬁt#u&ﬁz’r/’c ‘

'wmmqmiu%eﬁﬁéi&aﬂ~%ﬁa.f

ra=rEThLD cyclopeptcnoloncs pedt B g e
RL., WK% =A T AELTHD TN DR, T
RIK

(2 2 OERARE2OWIINT T Do
m—mmm-ﬁmoﬁw:mrm& %o

Jvﬁmb r&uﬁ:sa L'C(t'XOEZII-m“ﬁXf =,
"07.1‘/}‘“213)3119}1_'6,7_, Do WD

* n{ifa"(}i{’o n4q, nmﬂléﬁﬂs épt‘*'é#&i‘? u—

ﬁmﬁmtmf

| CHpCOCHCHpCOOGH; (1)
" or CsH;-00C+CHy-Cl13:COO-CoHls (11)
e CH:MgBr .
CHs_ . CHs .
~ pecHe-ciy-c(
CHs on -~ on CHs
-y - ‘
s~ ] aa

vCH-;\, o /CHs
/c-cng-cn.,-?:\ )
cmy & 4 ey
(Iv.) . .
Soda-lime
CIIq\' ' '/cm
>c= =CII-Cl = =c{
cny’ . CH,
S S S
L 1  Ny-CI1-COO-Clls
"C‘Hsv o B CHs .
>C—CH—-CH c< .
CHs CH - : _:. CHs

o i
COOC:Hs (VD)
» o
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- CHy )

" CHs
C——-/CH—CH c/
cert NS
Cits ﬁH o CH:) :
2 . COOH
Sy
" HA’C’ :
>CH—CH,-; :

HOHgC (VIII)

CCHs ',
>C-CHy #
HC . (X)° -
CHy S
\C—CHoCI R
c HéC~ («\)

| omeg
cH, ¢ CHj". ,
cH.cl L
>C-CHs-CH: o
HCs -« (XI) CHy .

W) -

~

- =~

CH'; R

>C C'H Cl(01 Br)
cH,, (XID.

o 1Mg or Na

S Sy

{J[ L Stauamger 7)’40 Ruzxcka *““)0)1"?01-(1) o
ik (1) 3 (III)-—)(IV)-—)(V)-)(VI)—)(VII)O)" o
RN E Lo (D R(t(II)DEfﬁﬁfg ek

V(IV)#% soda-lime &3REVEIT B8R 5 (V)

;;/g,fua)j\);‘g‘: chmnde(IV)y).y{ﬁEu‘mmﬁ DT

Bl Ly ok.&abmﬂ:hé’zﬁuﬂ‘ﬁé*@;& z
-'C%Ht(t(VIII)—’(I\)—’(}&)%E’C(XI)&’AEEL.
DY DRFITRD (V) kﬁ&bﬂan-(v)—)(vn
=S(VID 261RT 5C E:L.J:O’C I’:‘f:i&u.u-

*f(fﬁ?—‘%@&jﬁﬁétm‘_bﬁ}é ?_’2931‘0?._0 ol { A

| B ORI (3 BB Bmt 0L H52Y
T 2 R BM R BURSR AT #BS(&L B ene =l INLL-E‘

LBz, Ir*fi_;i;iil, < % %Lf:.&‘.ﬂﬂmixn 4 'ez)z,,, .

W N

T

.ium bromlde(3mol)1p
&b, 81~90/3( dxethyl succmaze (II)(lmol)z;
. methylmagneslum bromide (or 1od1de) (4mol)

CRALTHIRL, cther L5,

RN

Ellt; methallyl chlorlde (X)
Xy
VJHZﬂ‘%{’hJ_L_ﬁU, RS E i BEDRIAARIZHE S

PR R TH b Is2 aFﬂ W R ImBR Y
WELRE, SRTD e, EOBH X

T b, (XT) OIER 20~2020 L Unfit, ind
S Lf%f_(‘(l)(tfﬁﬂ;{bl_t alumma g (200~°30°) o
| BBLT, R ﬁ%ﬁﬂl’:’ﬁ-ﬂﬁ‘tﬂ (V)L-Ek'l_i‘.

LG I b

e L, o

Eth)l lamuhmté (I), (1 dleth)l succmate

-(Il)b\b2 ;G-dimethyl’ hexane—" 5-diol(III) D{ [&o .

" Ethyl 11evu11mte(l)(1mol) b methylmagnes-‘
.1',/220) Grlgn'lrd BRI

i bu50~60/®115c%t=i*6 (III) zm'i bm_-o mp86~
87"‘3’

";"60 Yedi ujigmomp GG~67°(ethanol n Bmﬁ)o
‘2,0—D1chloro- o—dlmethyl hex‘me (IV) o

2, )-dxmcthy1—2, 4-hekad1ene(V) DAEZO _

'f(IV)%af{;ﬁl(D soda- lime (B ‘}tl,, CO ’szLiFﬂ

oLk o)k I <yt L (20mmu'r)re RET(230
L ~270°) §5, SRR —20° =YD u‘*ﬂkm

2, o—dlmethyl—" 4-hexadiene (V)feﬂj,L*i'Z)o iKL

" J5o chloride.(IVY DHE L TR SIS 5
S biE Na LRSS avs_»’&lilbzab bp 130~
1B ORgFR, 2k 0° THHILT, BEALI -
'I&m.uommftrmm Wfk63%. e

~iso- Crotyl chlonde&bromlde (‘(II) zplo2 o~
dxmethyl- 4- hexadlene(V) OEK. ~ ! .
' Toluehe Wi-CRIRHREL T Bk & Lie U‘r..ﬂ’}?h}\
Na 0.8 mol % ether TR, D LI iso-crotyl
chlorlde (X11)0.8mol X5 F+45 EWLCBISLTY
lso-lmtene % Ho, «;D{LLU)é’M\’z RBPDH W &

et & dry ether .
~1f¥e magnesium ;_»ﬂm-x. L&)“C?fr' A,

2, 5—Dxmcthy1 hexane—2 5 dlol(III) b 2,5- ‘
) » .dxchloro-2,o-d1meth)l hexane(lV)V)’*b&‘,° .
(% 10vol KERSIIRL, ¥k HCI % 803
C L CHRME LY, MU Kokine
U RAUBIT DBk (mp. 03~64) RIS L 1k

V

- e T R

s

B R L, 7 KRR Rl -

h\r/}hll"}‘zo
bp 130~135° (V) D O WX2926 THWD J2- iso-
crotyl bromide n b[‘]ﬁL.J_,’C (V)%'&)A, % o~
dmc ,ﬂc(-}, bromine 'C(F'lﬂ:{r,lj_ magnesjum LT
p{;»ﬁ LAbZ; 3’-; iso-butene %(D{tL olefme #3%5{;[,

l’
)
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(VIDUREE~T0BE teholss
| Methillyl chloride(X)OfRe -~ -
 FR& 0’}25%}1105-';-0&%‘# Lo TG isothutene

HORIE® & 17070 AN DI RO & FUF AL

- T, Lﬂﬁﬁﬂtif’x‘(‘ll‘!'@’! 0-0~0 8mm LTS
R, BT L135° o0 s LIl
WSO L, 22 X b QUKD RR I B L b D oY

L lso-butene % 300cc/min, BTG IR Cl,

% 2d0ce/min OEITHT 5 LB NS
80, BB, MO THEHOKINCEL, R

EOTHRL: HEL w WAk L, B
R EREIS 1so~butene a@a’jﬁﬁﬂ’z%f‘bzkﬂ’J. D
HEMBLE 2 <o Q:ESZLﬁ. chloride {2/kTEMEH:
AT BT CHSII L DpT2~T3%, D25:0.923 0 me-

" thallyl chloride(X) %% o HFLARINLE DI

1= tert-butyl chloride(bp 51°),iso-crotyl chlo-

ride (I)p_‘68°).dichlpr;iso-butane(l)p 108°), @y

dichlor-iso-buteney-y’ ~dichlor-iso-butene (bp

130~135° )% lid=f 523, iso-butenc & Cls D%

W Tt IS LRI 2 B3 5o SO
72 iso*butene(IX) (% iso-butanol(VIIT) DB TE
Kic k O‘Ci{}f._ 3 U)’C*X’o %o ik active alumina

© (5~10mesh)X L. boron phosphate 2 kiEAR X <

:Gﬂ,’ri)-fé\.'o = kaolm. bentonite - RIREERE A

KRR b 700~800° LA b OEH

—iBRAbAE

horon ph-

b & (T B2 RIEEER S5 b

5o Tk DTER alumlna 350~-380°,
© osphate 250~300°, {l1{3400~500°ChH ot
' "2, 5-Dimethyl-1, 5~hexadiene(XT) Dfyilo

SLYUDZ 7 7 2 AL ~ b AR
'ﬁﬁﬁhﬁ‘ﬁ'?‘;&‘kw‘b, magnesium }y24g (1 at.m) =
2 ANPEREI D DI R A LT ARSI

ngLf_{i dry. ether 400cc %‘i]ﬂ’\lk iodine 5]
{2 bromire D&j"&‘]}ﬂ'\v& LFHR LD A R ~

RS me‘thauy'l chloride(X) 180g(2mol) % dry .

: ethcr 300cc L?"ﬁf{ﬂ‘.ﬁhd) 0)#7{21 15 2L KRS
LD % o T5Fe ether A3 iﬁnﬁiﬂ?‘;ﬁ‘bm?ﬁkﬁ?ﬁ
T 5% 5 SR L TR Ui (20~25min)iziT 5 T FF

LI{PO: Mg 12 R X H ?“#%tk LSt

BAL PR D T et WBTh Do THTRE
THL B VIR I Lo s — sk e 2 nEs

Fr Do HELRIUS LRI IR 2 PR~ 10220 -
100caritR x ITRA LTARL, etherff2fRiL, -

KBV NaHCOs I eIk, CaCly LIZiitid 2,

cther %[ LAER R A L bpl0s~115 sk -

b, @IENa LIS Do bplI2~114° (Prz-
yhytek® 113~114,
rsky® 115~116°, Harries® 115~116°) i 90g

-

Schales® 136~137°, Fawo- -

C(8298)5° T
2,6-Dimethyl-2 4hcx1d1ene(V)a) OIS

© 200~230° WAL activated alumina (10me- »

sh)a)F'iL. 2,5-dimethyl-1,5-hexadiene(XI). 0)7’?‘
QEMUT, MR 5 & bailsthe BE

{3 alumina-Cr B3 HIOC 3 250~270° 1= A Ch
SRR R L E k2T E o Wil CaCly gRee

BARL, ©ENa 727)1]*\1%*?‘? L bp130~130° 2%

&ﬁ&b(ﬂi"i‘ﬁ7/). 0°l-ﬁ*ﬂbf*§ébf£\‘ﬂ§mﬂi®*ﬁ
N ’}’&‘Mlﬁ L3 ‘9**;5’3'&‘{ Wt %o -
. 13-14° (Faworsky bp 134~135°, mp7%; Przybyt-

ck bpl25~130°, mp 4~5’ Staudinger bp 124-

- 131°, mp 6°), Yz 77/o BB O bpl10~129°"
Rﬁ&mbﬁmLtﬁmeﬁﬁmALfﬁumﬁL'
3N f*’ﬂ:&ﬁ/}’&i‘ﬁﬂﬁﬂﬁklof*me W

LT (XD)-(V) DJEEEF A ERIRITH 5o
Ethyl-2

A T e - R R LA 1 L '?'f-:ﬁﬁ‘i"
F Az (V)110g(1mol)h(’1ttcrm'mn("(DCu 2g

R AR R CASRE N EE o W T~

28 ethyl diazoacctate 60g(0.5 moly o5 By
I~2ccim~, Us~12000 kT 5 LIS D Ns
Qﬁ],zg_t—;-go AN 'Cim"ﬁ?fjl » dmzmcetate B
- RF L BUSENS XTGBT 2% 5 Hal R 125
~130° 12T B o 20~23min TIETF D BHENR

©, ORISERYY CuBhLEIIL, METFICHL

bp 95~115°/12mm D5} 64~73g (ethyl diazoa-

cetate 12 HLOO~T528) 27} Do & D b Didethyl dl- B

cis, trans-2, 2-dimethyl-3-isobutenyl cycloprop-’
ane-1-carhoxylate(VI) Ch %, fROOMOKIGHE
EESUI20° TLRBIMEH L < Bivso 76°/12mmiE DRl
tt 0° L/“i:l] L'C)Rb"iﬁﬁ‘\f?) (V) fhdhd 9~54g=$_»[§]1[5[1,,
'l> EDOHEFCAN, Culyk T DX Lf;tml,’c diazo-
acetate 2;0)“‘1/*&'){&—;*50 E

Ethyl diazoacetate {3 Org. Synth. @At

U glycine ester hydrochloride H BRIE LA

ISR ZE~NTIR ORNELS® & L, 25min [l Biie

iR 2~3 [ L, ether ’Xﬂﬁﬂ:ﬂ(zﬁ(w’){;@],

Bz Ute ethyl diazoacetate IR Al Lizo 75

@kl%#ﬂﬂﬁ%%f&%ﬁmbfti ﬁ%@ﬁ
-sz?ﬁ’ Z e, e

carhoxylxc acxd(VIIW)Aﬁo P
Ester(VI)200g %109 dlc. KOH SOOCCE:#!J@({,\

A2 2WEIREUIREE L Ik R L, R L

TADWEA LTI L, cthanol 2 LJK’&IJH'\'CM

!FR L ﬁwfﬁtth t'ﬁui ’:f‘;—'%@tt FHETN i %o

- Yoz

bp 134135°, mp .

N , 2-dimethyl-3-isobutenyl cyclopropa-
.ne—l carhoxylate(V1) o3&, ]

. 2,2-Dimethyl -3 - 1sobutenyl cyclopropane—l- :

N
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%Z?&vl:t_Tal_ﬁaafbo M 149~154g(87~902)

» _‘\_0)457)(-:, di- cxs di- trans DﬂA%T&étxb,z

FRIED ethyl acetate WZiAf# L, -acetone- dry-

" ice Tl (-80°). LI AR A MIRL. 5 %0
- _“ethyl acetate b“bmﬁéﬁ"}‘}uf dl-cls acld (mp',
| 115~116°) %8 50

dl-cis-Acid, mp 115~116° ?-‘ 5

subst (mg)  CO; (mg) HO(mg)" (%) H(%)

3360 08,797 .2.804 7129 9.32

- AT c,ou,,,on 71.<31"_v9.59-'
o Amlde, p93°’“"

“.subst (mg) COo(mg) HoO(mg) C(/ ) H(z)
oL 2. 700 : 7. 06" ‘-'_ 2.877 7L 33 - 0.85°

. CanON 71 60 10.25'»
Amllde, mp 120° : v

subst(mg)  COs(mg) | ngo(mg) o) My

2.635 . 7.648 - 2.014 - 79.15 855
L CrHzON “78.96  8.69

" dl-cis- Acxd 0?&5&*«'!‘?\- ISR BRE TSI
,:...’}i“’iER&Lf. mp 46~50° DFhEIG5. 2
* cthyl acetate VJ&EEJ&W#LMEHME&E(

WA e dl- tmns a.c1d (tﬁk?‘;ﬁt}i}iﬁ*é& tf;’) v

“Cl‘ﬁ{H‘J‘Zao g S . . L "'
dl-trans-Acid, mp- 04" S '

" subst(mg) COx(mg) * H:0(mg) ey ey

~4.041 10,580 . . 3 412 7140 9. 45

;o —

| subst(mg) - CO(mg)  HO  C(%) H(/)“
7130 0. 87
[ .v C;oHnON 71 'S0 "10. 20“ .

/3,40'2 8.906 ~ 3.002

Amllde, mp 111° :

,,.subst(mg) -COy(mg) HoO(mg) C(/) H( )
’ .3.088 8.J3" ‘)73 " 78.88 8. 24 =
R ClsIImON 78 9 8. GJ'

. ﬁ»mamntﬁ PEDHIEGOTIZ ol s 0T
L MOBRERT o WO RIS
F‘Jﬁ‘&ﬁﬂj&l&?ﬂ’ﬁﬂ?ﬂ%ﬁkwvm -

Résume .

. Much progress has been Inade in_ the ﬁeld of i

'pyrethrm chemxstry smce the first comprehen—

~ -sive studies on the msectlmdal constituents of -
: pyrethrum ﬂowcrs, pubhshcd by Staudmger
and Ruzicka in ,1924.:‘ Above.all, LaForge and

o

‘114

tw m ﬁ e% - 16 zzﬁa S
ether ’&‘ﬁﬂ“f}}ﬁﬂi?ﬁﬁb. 7kF£§"|-lt NaCl ’Effi’..mb '_
C5EgIz ether Hii o ether JER FHR L, eth-

‘er, %D'&Lfeﬁ%&a&ﬁi&ﬁ!ﬂtlf. %-‘Zﬁﬁi%ﬁﬁﬂl_' :
n)\tf;’)(ﬂﬂb(l)p 137-138°/10mm, 143°/12mm)”

CmHmO; 71.31 9,5_9.

" his- school have found the presenCe of’ cxncn--
..ns, rev15ed Staudlnger s cunclusxons in detail

and succeeded in the synthes!s of cmc;m -hom- -

. ‘ologues, which’ are now called * Synthetic Py~

- rethrms. . The authors have synthesized chry- .
}'santhemum -monocar’ oxyhc _acid, the acxdxc .
‘component of p}rethrms, by the addmon of
© ethyl. dlazoacetate to 2, a—dlmethyl ~2,4- hcxadl— .
ene in the,presence of copper powder. 2,5- ...
P _‘ Dimethyl-2, 4‘-1_1ek:idiene {yas obtain‘ed)qua‘ntit— -
- atively by the cz{talytic isomerization of 2,5~
.'dimeihyi 1,5-hexadiene.over activated alumina’
“at 2)0~.30° or alumma -chromium at "50~ 270°.

Dxmethyl 1 5- hexadlene was, synthcslzcd

i from methallyl chlonde w1th magnésium. in
‘dry ether medium and the yleld was much
‘r:used by t}e prolonged dxgestmn of the reac-
tion mixture on stcam-bath with. wgorous ag- - -
""’"xtatlon The procedures - and ylelds’tlt each re-
~ -action stage -were ‘much. improved and this
) scheme.of synthesis is 'sliitable for the produc- -
»txon "of chrvsantkemum-monocarb0\<y11c acld
- -in. large scale. ’

Another attempt ta ohtam 2, diniethyl-2, 4-
hexadxene d1rectly by: Wurtz condensdtion of

‘iso- crot)l chlonde or bxomxde with molecular.
"'sodxum (or. actwatcd magncsxum) was.doomed

to f;ulure because of the reverslon of - halide -

“to lso-butene and the low- yleld of thc hexa- '

dlene

3: '
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