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As a prelimmary test, we exarmned the eﬂécts, )

T.H.: . Assoc. Oﬂ. Agr. Chem."'

- methods. et

u m oms . n-',-"‘?f "-err
- of hght, temperature and mixtute ratio of

_benzene and ‘chlorine by USlng a. small ozom— :
"zer typc leactxon tube (7 70cm X J¢2cm).

-In‘the: absence of_ lxght, benzene ‘was reacted

_‘w'ith chlorine' i)y silent discharge but its reacs

tion ve1051ty was very slow (Table 1), "and

.80y hght is necessary even in the case of sil- =
. ent dlscharge synthe51s of BHC. It is. seemed

to be moderate in- thls expenmcnt that the -
reaction temperature 1s 20- 30°and the . mlxturc,,

_-ratio (the weight ratio ‘of _ben;ene by chlori-
“ne)is 3-4. (Table-2 and 3) ' o

Under these optxmum condmons, we synth-'

~“esized BHC by silent _discharge .in t'e hgllt.
of 40 W fluorescent lamp (Table 4) and as a

control test, we also- synthesxzed BHC _under

. 'the same condluons except ‘no dlschnrge.
~ (Table §) .

By these experlmcnts',' it becomes' clear that

the y-COxltent of BHC -prepared by silent dis-
‘charge is 16-18/ but by ordmary hght mcthod ‘
'..15 11-134. .

These expenmental results were conﬁrmcd

_ Coe ’. bv ‘the same test: usmg a large reaction tube -
W¢ studied on’ the . synthesis .of BHC bY S (110cm X 4.5cm; 20W fluorescent lamp), as

pre-. -,

shown in ﬁgure.(l‘able 6) In thlS table, y-con-.

'>tent of BHC ‘is determmed by both of the
‘ polarognphxc and partxtmn chromuognphic
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Table I. Mortality (22) of the common housefly by each
part of the plant.

il LEAMEBE 2 H H o A =3 Material Root | Root juice ; Dry root | Leave | Stalk
M d: tica L. .
:f o i *h Number of insects 50 50 ~ 60 30 30
(2) (U < (R Lot Number. of ] 5 5- 3 3
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' Table Iv. Mortallty of the common houseﬂy by thc some organic solvent extracts

: Matcri:}], . ]‘;txhter Residue A::::)n Residuem::xz'fnc R(;Si(fue Mg:}z:mol Resi:dm; Etc];(ai?d Residue
~’Number o B ’ 1. 30 | 30 ‘ : : : 30 |- . ; B
insects .| B0 | 20 | 307 0.\ 50 £130 | 30 | 30 180 30
" Number ot |1y B T R T Y
“experiments |7 P | 8 | 3|08 |8 A R
1|-26.0 |"0.0°] 200 | 00 |33 | 0.0 |. 40.0 | 00 | 23| 00~
ST 6540 | 00| 50,0 00| 70:00] 0.0°]° 50.07| 0.0 | 40,0 | 0.0
. »T”(’;ﬁ)u‘r‘s) 121.780 | 0.0 | 80.0 | 0,0 |'80.0 [ 0.0 | 66:7. 0.0 [ 60.0°] 0.0
' 18} 9.0 | 0.0 | 9.0 | 0.0 [100.0 | .00 | 8.3 | 0.0 |'76.7 | 0.0 "
*|24]100.0 | 0.0 |100.0 | 0,0 |100.0 | 0.0.| 1000 | 0.0 | 967 | 0.0

S s b ORI ELTU D o PRINROTERER, 2% Fraction T x Ll

L (b)) HHERENC X a#}ﬁdhik@ﬁ.l'u»(“aful mlﬂ. B Lt I B . 3
DI AT i EBERITAET D & LY Sroled T BHRY - ﬂ'if&hfa’}:iﬁu. o~ T 1 250
 LIFES R SRR RN T R v, S A az’akL LMY - R E D, S0 nL v~ Mkkﬂ,'lml tho

AR A ff:bxn»tmmmm AR ‘*ﬁﬂl#}lﬁ-'J)OLA')MFML);a .

DML Thhy - z‘h(L'CﬂkaT)b};_l)’chlllubf:iﬁwi‘——-?nkf v

. ‘-“mt,_:'éﬂ;}ﬁo?x’c#ﬂ:ﬁnﬁfr;61’?:%:11!1“32%1%, RS g3t A Bk = = 7 A 2 Bided o L e - '
_,z:;]ggfc:z)aoﬂg’dﬂ;ﬂ;ﬁﬂiﬂ&ﬁ?&ﬁitoﬂ&& < ROUELIIEY 108 2UYHILD, S Db DIXASHG



+

;L mmonom

TR LT LRI Do 2% Fraction 1T

& LTRIGAIRI I Lo

TR 172 NI < YIGTRL L

TR IA LCRIE T S, itk =~ F iz -

THu KEE, Bk s - F AR L, B 7
4 v RARAR N TR S & SVHN ORI RO TR |
LR 5o 2% Fractionlla 2, Sl -
mumm10gxormuMG"m<m 2%6), fft

. 3.28¢ G. 28%) TH 5o

mﬁ{mmwznv] 777430k am\ v&m '
ﬁltbf(‘l»\m*gﬁn—f]~&'774ﬂif':‘li71l«‘-)'a

© A, FE 12em, AR 2cm O A ST 2

. %‘Ob“&iﬁﬂ:t’i‘foo e L‘C(t Bcrvzme Ben-

' Methanol (al solute) 2) 25:0, 1 >‘fm\."Cl§E
- TRt 22 ?rfnﬁllktﬁwb, .L,'ﬁ'ih
IRk, TIRARS f, T h, G, OOl

’

zene 1:1%; h{]mﬁﬂt LTIt Benzine: Benzenc
WD eIk )

it LLF&?EIG:M@&)LZ»O ﬁiﬁi)x’ﬁ*ot br’n’.ﬂfnﬁ*

ATH D, CORENSTH i1 ‘521.6-}’211 I’zi“’fﬁrlﬁ =

o, HHEEG L, ﬁ?ﬁh”tf?‘"i’ﬁ‘f b 2V BN

SRS S, /’2'_’ Fraction IIb P A i

= -0 £802 mrum’:’; ﬂlﬁ?&kﬂm”)ﬂ?frm [Py o
uluu.‘?"Z) tmﬁﬁh);@#lﬂl m. P'1'39~]34°C 225 -

“mg i'}biwgo (I‘xg.I) L_D#*‘ A Phrym1rol &z
ﬁﬁLﬁ.o N

“(2) 4% F raction DHHIA‘E&?&H\- 7{‘2}17&5}?111
Uhﬂt?kb"ﬁaﬁ Fraction DM;JJH\’XM'I’EHH] -

o ffkbf%btﬁﬂ\(t,{;o}dﬂﬁ oy

#ﬁ)i%?{(trllttffﬁk 5o, L:bubﬂ@fmr 5Hb

Ll Gt 5, M Phrymarol 3% Fract.’
_Hblbf*whﬂxaﬂﬁ,ZU%L%&&QM& .

53 zmz» mmwmm wmnww 3)79

13ehns eliths,
* Table V." Mortality of the common hOUSeﬁy l)y the c'\ch

ﬁ‘il/m v : .
(3)- Phrymarol VJ/NF &Uﬂ.ﬁ“{ R
: Anal)sxs of Phrymarol : ‘ A
.C% _H% M
Found 83.20  12.95 - 365
. Calc. CxHO 83.72- 11.81 | 358

Spccxﬁc Rotatory Pcwer

Phrymarol Acétate. .- S

e ﬁif&?)?&f‘iﬁﬁ'li.l~f30ﬁf'ﬂﬂﬂ*ﬁ(z‘éy ﬁ(‘f‘%‘i‘Za
t&ﬁﬁﬂmﬁ?&hﬁxff’ {H‘i‘? @ﬁu .}: b?‘ﬁﬁéﬁ“%o

ca] 8 =".~.20. 31°

‘m.p.118°C - S

Analys:s of Acetate. 'h/ " ‘.‘.'
- e - C%
I‘ound ’

Dlgxtomd. ‘
Phrymarol [ ‘)4/(?!1(,,;%7&}_ ng tomn(D 94/~—

iR (1}“‘921 ) 7‘{bﬂf\;}1,(j;’fj‘_t)}‘_4nem$};{)iﬁf§n». Lo

?fﬁfﬂi‘?‘%a :
“m.ps "19_5°~’202°'(d) :
Analysis_qf Digitonid,

cx H%;'? '

_Fo.‘und G 160.86 8,62
‘Calc. Csngx,Ooq Cn;H4nO 61 07.08.30 .
v C&squozs'CanvO ; 61 49 8 77 E

F—r

Phr) m'lrol D%ﬁﬁm y
L d)crmann-Barchard }im L rmEHAA

B L S R

Tschugaev ELT"S’ O——gG0°C. ’C%}é#ﬁﬁ 110°C/’v FE
‘rmwm&rfo.wj;.g-_,~ R

=MEOORI T

%om&—-mtﬁft&@‘ aan, E&nmm c
w&%mm&m«aaﬁzkmﬁfao&ithv"
JEf LW m‘ow'-, - L

,@—« v ﬁxﬁ’*mmomﬁ,—-'f—h VIR EMLT
BGili~ / i /mbnmfm{k*dm«7 mm-m.
F2o ' _. :
Trr= l nxﬁ/;-;z,gﬁg

fnctmn in case: of the e*{tractlon ‘ -—(m:xﬁ'u&l-. L“CT Foare
_Material | Fract.1 Fract. I1 |[Fract. Ila Fract. 1Ib Phrymarol < "3/.%:1 z‘r‘.ﬁl]ﬂ«o L0~ H OB
fibveohall IR A R R L B ’Ffi‘*ﬁxiFﬂE
— : — . — FaT au%%tza
B I R T T L N e
: o e e &&ﬁ%ﬁcﬂmu}ﬁﬁz’l_b‘kf%ﬁ
Y IR I A B P qoaggwanyztaama;' ﬁ
Time ) ’ . . L L LRBOTHDROT, O
(hourS') ;; 2(1, ggg (.’gg . 2?1'7; . ‘fgg RS VoA AL
o1l (135 | 100.0 ;'8:0 U e ;0:0 B —IERTOMARBT LA -
1 ' AR ‘ ttzLﬁf a,E;fmwo fipEm
T ’;fx - T
~ ; - . . = S~ i -
o _

Hz: cocm/’ Mo
, ©8L64 1L.37:10.45 408 <
 Cale.CosHytO(COCH3) 80,93 1809, 10.75. 400 -



RN DS T STz ,
t[;&ﬁ@ﬁmw%zfoz%aom@ﬁh&ﬁﬁﬂom;”
L RoTb 55 Bt SE—HLBTS TS
-jaoPmymmlu%oﬁ?iwlma Eexibisers
SRS Al R BT S, B
X ORERESFE = FERNGIE AT 1Y O
L MRETEES, IR E DTS RIEORY,
ST hs a2 A R R RRE, Y AR
- R le,_i’ﬁtﬁ’%#{ﬁ 71‘:7—-15:&&»;03

7@?273#&“}'6 &z‘niﬂl‘oit@o

RN ATHR R, TEINS, 1Lk

f:'(l) mzm;s:i: B%ﬁE
s (2) mtx_ﬁe%, ﬁmﬁ%ﬁ"’ﬁkwiﬁ, 197;1

y (4) R ﬂ?F%ﬁ!JErﬁtIJ, mm. :

f‘»h‘ﬁmdﬂ%zu»mto DpeCIRHOTIE T o m B
CAEBIRC I e ¥

TR
-9, 1427 (1920) ;-

(1944)

' :J(3) JKTI'UWIE ﬂ&@iﬁé&%’ Ffﬁém 50%'*, 1 E

- (1946) . S ..
(“Eﬁ234‘-10}3)

~ ,' 15-T,-39(1950), 15-1I, 69(1900) £
(6) Hea LR. E. & Rogers, I‘ I‘ Lloydxa

,_(7,) R ¥ Bfﬂlﬂ
»'-‘(8) Tschugae\, Chcm Ztg 100,342, |
(9 AR, A ZI&MEZF'?% zité;a, 70, L

i (kmd of stenne !

;'i_j BomoR % » 17 o T
l».il\&i')B'i', ie T R

(AQuartérly J.of Biol. Sci. ) 13,135, 109(10')0).' S
JleIm, W3 ey, 0

(1900) _
'(10) RRBR, &1"“1:‘@‘!“ Ff ﬁlﬂ—“r‘a 1,4 81
' (1949) S }
el résumé =

T "The- 1nsect1c1da1 prmcxple ‘of ’Haedokuso

. : - Phryma\leptostachya L. agamst thc common .

. zru/+%ﬁohmﬁuouruftnmLL<e;‘ '
. j-smvam DTELO mﬁ&ﬁr‘;i_ovr eA&amﬂ 3

-thw:r,car;u ' : =
SEERIT S b AL, M_JTLU ﬁﬂwmm, ,nm &

housefly . has been contained in tbe fresh and

R dry root_of the’ plant (Table I. II) ‘and extrac- -

" ted bv organic solvents (Table 101, 1V). It has T
‘contained in the. neutra'l part(Fract. II)but not ‘
’ m acxdxc (Fract I) or alkah part of the ether
extract and separated from ' the unsnpomﬁblc
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matter (Fract IIa) and punﬁed by the lxquul' - a "‘

: chromatography on ‘the alummzx ‘(Fract. IIb).

An 1nscct1c1dal prmcxple whxch is secmed a

i ' ;"l,md of sto mac, p01son agalnst the common o
L houseﬂy has been 1solatcd in'a crystallmc state
" as-shown in- F1g n and named it Phrymarol.

: Phrym'u‘ol wns fine colorless needles; m..p.-

L 134°C From analytical data and molecular
) -welght of Phrymarol and 1ts acetate, the

emplncal formula was determined as’ (‘2,H4o0
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“-positive), it seemed probable th'lt it. was a
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