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Thin reseanrel was undspinken as theo leglienld
Ly of plant

materialy in w seareh for new aourees of inssotieides.

soguenoe in an skosinatlien of a large me

It was only naturel that the reesnt develaemwnt of & Jroup
of plant lhsceticides,of whleh fva%maml is robably the
most Lsportant, &hould serve as a1 sl osuins fo Durther
studies of this nabure, Yhe ssare: for new Insseiloides i
also inaspired by a Gonmand for g eapsr aml wors effoative
szenbts wiih whdel o sesbet peals woloh arve SLIfilouls o
gonbrol wiil mown materiale,. The danger of toxle spray

regiduss on food materials 1s well zﬁaﬂmxxg&ﬁﬁmﬁ, and nere

stringent Cood-law pastrictions agaliost the resenes of
arpenic, .ond, and flourdine resldues on Sl and vegebablos
have grento:dl a devand for new inseoilieides whiiah aro Do

Lttenbion was fMMyed 4directsd bo Shie graton hean

fnbarious

ag o possibls souree of ingeolleldsl ~aterinl by Dreke and
iples® (1632) and Sples® (1933). In the examination of she
toxleity vo joldfish of acotone extracis of over one hundred
reputedly poisonous plante, these asuthors found that fram
the crofton
the ollord.

bean te be considavably wore boxie than any of
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Unpabilahed wory by Dovidson® at al, of the U, . Posd

sl Ly Deparbuent deared U acobtons exlivant of ayoton
Bhidliws o be gulite effsetive »an uged 48 & spray satsriasld
apgeingt o varialy ol lassela,

A gampmanloatisn fros Dy, Jung of e Duvean of
Entomsiosy of Going, whlel agosspeniaed e first saopds of
eraton beans sbtudied, stated bhst a "ercton suulsion” nade
fron the oroeby: boan wag wsed as an ivgeobtislde In Chilsne
& ethar o De. Jung roequesting sors inforambion regarding
s "oroton emilmlon” Lms, hossver, roualned unanawered up
o the prosent flas, aon further feots rogerding dhie
gropreailion and $68 uses 1o leoking.

T texie, veslieant sl purgesive propevtiss of
e oll esbisised fron he eroten besn have Dewa 19
rocognised and ascordin

Z to the bthepls of H. Deemtara® {10052)

1ts pharsmioolalesd bibliasgesphy dateos Lol o the aixtosnih

paatury. 2robably the firet abtenpt to lsclat the veslcand

arinsiplie of eroton oll »na dus Lo m&%%&g}gm? {1088y wis
elalaed 20 Bave ablained a realinous maberdal laving s Tomia
af O1gligaRg, (o miltipls thereol) whleh Lo oalled crobonol
ardl o widel he strlibuted the vesieant sebion of tho oll.
Sehdippets work Dowover was nob vepdfisd by laler worierd.
Bundwd:d® (1078) end lster Mobert? (1097) ww
Hwﬁﬂ%&&?ﬁﬁm{ 1020} outalined oo seldle subrhance salled
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grotoneliels acid from the sloohold soluble part of eroton
oll by sapocifieation wibth BalOn 33' Those woriters conaidered
this sabosbunes to bo tho vesleant and toxie rinciple of
orobon oll.

511kt (1869) faciated a texic albuaineld
ed wit: riein and ebdeh
12 1008) subsequently stowsd to be & new naterial

fron ercoton sseds shileh he conlound

o whiieh Le guve the name eprotine. Crotine as Deon studled
mere Pecendtly by Karrart® and oowsaricers (1940).

oo orobonnlele seld of Hobert amd dracheydt was
Formndd by Tunaban and zw‘* {1808) to s o aixbure of oily
inantive asalds amd & rosioous pmlerizl vw.leh sgeordling to
thers possessed oxiracrdionyg

veaicant proporties. Twy
groposed the name orobon resin for th:%s new smbalange 4o

whieh theoy asaigned the foremida ﬁﬁ“ﬁ%ﬁg}‘ Their ormion
rosin was obtained by treatemt of thwmt portion of ooban

sil which 1z solubls in aleonol with: aruecas Losd oaxide and

sguent separation from the resultling lead asils of the
movtral resinous malerial. “he wesleant properties of the
resin vere show: o be Jost by ssponifisetion, and 3t was
dononstrated that ihe cospoud was nod & Jldyoaride,.

;:' i% ¥ atgar 4

8(1915) has iselased Lfrea the :wthyl alsebel
seluble {raction of eroten oll a pwabrsl cedin whieh amombed
to 2% {on tie basis of optical ackivity a i.eoretionl yisld
of 100 was onlenlated by Doelm} of the crule oll, lils

re wai gomplilosbted and invelved tho use of lipolysis
for tre saponificailion of the Lats,

and e rerwersl of the
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fatiy solds Tormed by woans of lresizsont witl baalusa

ydroxide in aloohollce media, Shilas progess alweys invelived

a8 purtisl destroetion of the resin whiieh is gultes sonsitive
to alkaline hydrelysing sgenis. Pinally o produst funsuvliuble
1w potroleuws ¢thor was obbtained wder ess Puarther paprllied
by menng of sxfraeiilon wiih Coils solvent. Dowvhn's realin bad
& mwilesuiar weliht snd pseoenbags eompoaliio: whilch wore
satlafied Ly the foromls Ugpllpalog 4% was ssponifliable
{dostroyed toxic soilon), unseinrabed, non-scldie, and

possvsned no Pres Dndroxyi oroups. Lils the rasin of
oided o
serios of (ably solds upon hydrelysias. Doelws slso pade &

Punetan and Doole 1% wes not a giyesrids and it

study of 1ts phyalelogleanl acitlong at & sonceniraiion of
11109 218 resin killed frog iapvae in Crom three o Domy
v se

logently Boelwa and Mlaschentragerd® ¢t al (1050},
rosornising that the reaaln of Doolwa was a4 jwoduat alreudy
el An
fsolabing fros arobon il by o purely physical means, whioeh

alitered by the proecesses of its extractlon, lave sudooed

they 41 net diselose, s yelilor houwylilike malerial (Girftiger
Haturatoff) witen ey scansidered %0 bBe the oo buxle Drineiple.
mis subastanee ageording So tham forme aboat 35 of the ofl and
by cantrollsd hvdrolysis {(method not deserided) tiwse subkbors
elals o bave fsolated & ovyasalline, nonwtaxio sopound called
shiorbel, Phorboel upos asetylistion sas statoed Lo asquire the
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IZ. . SOURCHE 0F CRODOM BiANG

Urobton S1iglluwm {?A@m&l} s o specles of the arobon
senus which belongs o the Supghorblogeas farndly of plants.

The seed or bean 13 the frult of 2 tropleal shid whieh s
o In She wild atate as welld as oulllvated theoudwout
Modustan and saw of the rast Indisn sl PRdlipnine Ialmuls,
I% hes also besn Introduced into Jopan syl othery eountries,

Oroton Doans are used as fish poleon by the nalives
in some sounbprles. No published seocounts of 1¢s use in this
sonnestion wers encombtered by e sithor, bubk e foellowing
guotation taken fram a gouwamicabtlon frem Hr. X, 0. Heiber$,
Hiibule, Uoutl indanao, Shilippine Lalands deserilwea 1% use
for thils puspose; © the natives uss [he soatbored seeds bobweon
srops o X111 flan by sounding the sosds and 5 xing the arusbed
seods with Booe vegstable subshanse, afbor whieh the ilngredionts
sye theown into the ses or strosm. The flsh tarn '"Helly upt
in u fow gpeaomds alter sating 1%,

Tre sespie of oroton boans (I.0.830) used by iiégpiﬂﬁé
ordinary toaielity So goldfish of
its aceltone extrect was firat observed, was sent W iho
inesotieide Divislon bWy Dp, G, P, Jung. A0%ar 1t had been
dealded o continue the atudy of this subebanse 1% was of

{indl, in «hdeh the exbtra

gourss nosessary to obialn a larger supply of the eroton soods
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ongulirdies to fuporters of orude drugs in this sownlry
howaver aoon showed 1t %0 e impossible o oblain hew lere,
ag the demmnd in the Unifted States preoviously had been solely
for eroton oil for madiol el purposes. This was sbiained as

ganl Peom Torsisn sowrase and not exfrasted or pressed fron

the eseada in this counlyy.

In August {1332) a cablegraen was dlspashed Lo Dr,.

fang roquesting his teo send, 1f possible, a laprge supply of
seads, Thiz lugulry was reway

dad in Cotober of the same
yaar by the receipt of a ahipment of 458 catties {(thw catby
is n ohinose snd oriental neasure of walight, Li Lfe eguivalent
e oo and one-tird pounds avolrdupoie) of unahelled sroten

beane, contalned In one prolago. Jeveral othoy souroos Jor

the mupply of groton besans were inally lscaled and lulormatiom
gonseyning onok ot 4o ives In Table L. The I.0. dHo.
{Insectinide Division mesher) is given as a eonvenienb mrens

of $dentilioasion. I fueliwr Infloraetian i desired §0 mmy
e obtalned Lrom the Inzesbielde Division of the Barosu of

Chemintery and solls, “aghlngbon, e Cey Iy referewe So bhab
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TABIE T

Concerning $hipmenis of Croton Doans
fron Various Journes

Souree Deseription I.0.000,. W » * _—

Dpre e Vo Jdung, 850 Q3 - 5
Hanling, € zim soods

fr, G. P, Jung,
Hanksow, China " 1973

Jehimmel & (o, 4XG.w

{les, H1lUits bed sholled * o |

”@i;ﬁsig( thru Fritzsche seods 1581 1.88 G GO 20
Prose, Ha¥.)

inendjl Virgl & Co., . | . .,
é? ﬁﬁ# el R%*ﬁmﬁ&, EW ﬁlw &‘% W
Indla,

O 54 GO7

Hepry ©. Helbeort ‘ .
#41buk, Philippine " 1530 1,00 - 8
Islenda.

'g % g&p ﬁﬂ Zing gﬂa ‘»,!
26 - iikim «%«tg Hedw oll - & o 50 hd B




Probably the resson for the compumatively low
cont {betwesn B and 9 cenis per pows ;
portation) of the seads obiained from Dpr. Jung was the
faat that they werw purolased fres vardous desliers in
Chilna whio evidently had 1ittie or no demand for them.

iheose secda also were 10t of zelect qualily, meny of the
beuns were ashriveled and dried., Ho doub% good quality
soads could be obtalned (100R), in large

gonaiderably less tha: ons dollay pey pound,

quenbtities, fov




The erofon rezin voed In Dhiz Loveatiooadion was
abtained Ly & process aszeniialily the see as hal
smployed by Chopballes el al., with, Lowever, curisin
castitieationsg whilah in the wpiterts aninlon oite e

mroneda uore adeniableo e s somewlat lerper sgale poomluind,

These suthora have followed the officleney of Sthair
axbrooiion provssses by csrefully conduebsd Sasbing expordownis.
Thay heave sleo shown that there 1s 1104ke lilellihwod theb

any alteration in the owmsposition of iﬁgﬁ Paain s osomirred

during {te exteeetion and purdificaliongsince all of ihe
ateps invelived are in the =mein purely physioal 1n nalure.

Cheolk experi-ante oo those slaps where ehange Y ocoopoaltion

coneelivably could have taben plapse owed that oo sush
slitoration had osourred,

In the iasulstion of & substancs obLiained a3 is
arabon resin, by extraciion and evaporabtion proovsses whope
the final produst Lz adaiivtedly non-homogeneous, 1t is

imporitent that the mothald of preporaiion De aloarly oautilned,

a8 the fioel corpositlon must neocssarily be depspdent upon
tism progess of prepevablon. The following dessription of
the methed uweed in iselating srolen resin is given Lhersfore
in considsrasble detsall,

The unghelled seods were firgd esvelully growmul.
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Cherbualies et al. have s own fthat the oubtsr gellis do
not esonlain any of the vesieant prlxiple, nevertheloss
1% in advantagesus Lo make the satraotion on the growexd
unaielled sesds as e shoelle tend to abeowd mich of the
01l preagnt In tiw bean., This fores o somowhmt ranuler
mass wixich allows nore Inti=asbte contash with the exbtraciing
i1iguid. The shwlled Lesns wvhen ol fora s heavy stioky
mres which S very 4ifflienlt to handle and v leh 48 not adb
nll wsuitable for efflielent exntrastion, Yien d-aling 2180
the latber 1% 4o @il to sdx shout an egual volume of mare
from former osateragilions wii: the mahelled beonna at the
time of grinding, thilis not only faciliitales wrinding and
subsequent handling of the material byt slaeo forms 8 e
resdily exiraotnabis ness,.

he axtractisus sare nade in a lepgewsapacity Joxi:lat
designed by Dra. H. L. Draket’, ho detatls of thils aypcratus
ave shown In Pige 3 and since 4t is alroaldy deserdibed in e
iiverature it wlil oot be discussed Purther here. A phobogeaph
al the apparatus in opsreation is shaen 1n Plate 1.

Pive kiles of the oround unabhwliled beang sore estrastad

wit methyl aleohol fur 24 hours, 40 the end of this sine
She solutian of We exitract wag withdraws Jros the boller, &
fregh portion of melhyl aleoiol was osdded and the extrusoeilon
sontinged Doar 34 hours sorg. Thw iliguors oblained Ln thlis
manney froo S0 kiles of aroton bBeans were conbined in five

mallion slaas boitles. The bottles condain

1 the orisioal






o 315 -

axtraat woere cooled over night in fow or Ly allosing o

gumin culside A0 the tegerature were low sovugh, The
sontentes of Uhe Dotiliss separated inte Hws layers, the

tion was elphoned off and plesod
directly in the solvent recovery spparadus {piate 2) for
the rouoval of e methrl alachnl undey disgdinished prrosinure.
To the lowsr layer (oconlaining oli, prociplitsbed
erotonaaidetd s b0, ) was added 2 Liters of pebrolewa abthep
{50~70") snd the mixture was agltabsd
of the odli. his solatidn was next IFilseraed tUorougd

lavrge felded filter, The work wus planned 3o thls prodess
aouid e corpleted over nlight se (e Pilter drained alowly.

uppar, a slsar bBrown sola

%o ssouve solution

“he reain retained by

the preniplluate can Lo regovered by
wasiving e selld on the filber with wethyl sluoshol, or ab

2 laber tioe shen e orotonoside is porified, The £ilteate
separated ints bwo layers, the wohper conteliniiyy peotroleues
sthny snd orobon oll, snd She lower e methyi alocholie
anlation of ronin, obo. The lower lsgyer wad slphoed off
gt sdded Lo the mothri sleohol solubion siready o the
solvent recovery etill, the petroleun ether iayor was

[ 4
axbtracted wigl: five

300 Bece portions of B0 meth
 woern alasc coniined «@ilth tho
solutions in the solvent regavery ostill. Alter the roonovsl

Theee wnetiyl aloohol washings

of he aothyd aloohol and weabtar frea $hose conbined solaiionms

1 liver of pure mothyl alechol wss added So the uwuy broun







w il e

residue, whileo atill warm, and the mixtuwre was refluxed
and shaken wntil no more of this mattor seamad %o dissolve.
Upon sooling m@_%&mw dark gy mmtter separated. Yhe
solution was mm from this precipitate whioch was than
poiled up with GO0 0.0. of 80X methyl alocheld from which
moat of 1t again separated on COoling. This sesond extract
was flitered and the filtrate woas conbined wiith the perecesding
aethiyl alcohol extrsgt. The insoluble aslidic solid materisl
was discardoed, 100 ¢.0. of distilled water was now added Lo
the methyl sloochol salution to give it & oconoentration of
904, To this solutlon, eantained in & large separatory
funnel, was added 1200 0.0, of potrodews ether {50-7¢) and
the mixture was shalken well., This treatment usuwally ocaused
procliplitation of more of the scidio pewy sollid whiah
ranted the ready separation of the petroleun ether and
wethyl alicohol layersa., The liguld eonsegquentiy was decanted
from this 20lid and shan ontlirely free from 1t the two layors
separated rupidly. The presipitsted s0lid was washed with 908
methyl aleohwl to reomove any resin retained by i, 7The
patroloum ather layor was sxtrasted with six 250 o.0. portione
of 90Z moethyl 'az.wwz, and then the eombined methy} aleohal
solutions wore sutragted with threo 400 o.c. portions of
petroleun other. “he scoablined potiwloun eother 9x18racts ware
in turn now extrested thiwe iimes with 1H0 e.0s portiona of
904 methyl aloochol. This involved prosess sarved to rnnove
rather of fedtively wmoat of the glyceridea and free aclds and
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yiclded Cinelly a resin having the phyuical charesteriotios
¢ deseribed by Cherbulies o8 al. Conseqguently,
L purifying prooess sonetines used by thesm, in csoses
where theae L:purities were not fully removed, was rondered

All of the mwthyl slooholls extracts, obiained as nst
dosaribed, were combined and the methyl alechol renoved under
dizintshed pressure, ‘hile the resulting squeous suspenasjon
of resin, together with certain acidic lapwrition, was 55111l
warn, 500 C.0. of other was added (denspite some volatilizmation)
and the mixture was ahaken and refluxed for sone tizwm %0 desure
aoluation of the resin. In cuses Y.ore the ajusons mmmm
was allowed to cool before the ethor wae added a stlcky nasas
was obiained ehich was 4ifficult to disinlegrate in order to
dissolve the resin therefrom, The flask was then cooled and
enough vold water was added to ive mobility fo the nmixture.
The contents of the flashk was then powred into s suizable
separatory fumnel, 3500 0.0, nore oLier was sdded and the
whole shaken for 15 minutes and then sliowed to atand over
night to meparate. Any solid matter whiloh separated was removed,
washed with ether, and the washings were combined with the

main ether 2olution. The agueous layer was washed wiih seven

500 g.0. portions of ethor, TFhis large guantity of ether was
enployed bocause & large veluwse of solution was desirable fop
the next mbep of the process, The ethor extracts ware codbined,
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washed with water ami I{liteved.
It is Loportant that ell saspodnkded solld parblinles
stabiiise the emalsion whleh readlly forams in waahing the
other solution of the reain Ath the agueous allmil used
in thwe next step of the process. This 1o wulealrable bLeasuse
of the sensitiviiy of the reain o slkaling Wdeolytlo ngunbs.
Floelly the sleur ebher solubion (4 o 4.8 iiters)
wished it 200 cegs porbions of U8 U potassiws hiydroiide
untili no more scidie matler was rasoved

4 &t thie poelnt ss tholr Srenente Lends !

Tids polint wag
indlented gualitstively by thy laak of coleration of the
alkaline layer, and souldd be verdfied by itas fallure to give
& preaciyxitete upon acidiflcation. Ususlly about fiftesn
Baslhings were ne :

soasary for the cwplete rewval of Lhese

aoidio Laparities. In washlng the ethwr solution of he reeln

with the dilate alisline sodution viporous shakling should e

svolded to uprevent the erualsion forsation already nentioned.
aline solubion shaould instesd e pgoure

eaxreally down
the #ide of the separailowry funosl witoh 35 then egiSated by &
gentle rotatory wmobion. The smell asouwnt of eemalsion wiiloh
forvmd eund 3%we st the Junoture of She Uwo layera, Goapite
these g@w@exmﬁimﬁ, w08 resoved aud placed in & sasller Dunnel.
17 separabtion Aid not Flusily ovowr the wmlsion was Drolen
bresiddfring with dijuts Ipdsechlorio seld, Yhen free (rom
parities the ether solulion was Mnelly washed with




wabor L0 redve all Srages of allaeli. I0 was hen drded

over ndohb @l wdpdeous sodius sullate. Ve soluilion woas

£iitared sxl Lha é%ﬁ@f wnd revwrved Dy svaporation oo wthe

stoan Doth. Constant ablireing daring the evaperailon was

ndeessary Lo aeevent bHuppdnyg or foasning Jdue o suporelwaiiing.
Finally all babl the lest raco of elhar was ceroved

by piagling the beoalor gontaloing the rgaln on a Losbted coppoy

bloak in a degiecaboy ond allernately eveouatingg i sl tbing

sire. Yield 100 jpis. (0.507),

In the nanooey Just deseribed e total «f L3100 kiloa
«

{255 1b8. ) of eroton bBeans wore eutragbed s OO0 gua. of
rosin wae obtained therefion.

ALY of thwe saspleg of resin wvere dissolved in ethor,
shoroudly stirred btogether wrd Shen the eblwr wro ovaporabed
a8 balordg. Wolas gave a pooduet of aniforn eomposiiion o all
af the oxperi-wnise deseribod later (unless othorwise atabed].
T resin vas sBored Ln the bBobboo of u desiooabtor oul of
gonboed with the aly and away Oroa thw 110h%. Por rawwral of
whe resic froen the dasiogstor L0 was foud oonveniont o Liret
waia 40 on (e sbtean bath afber vhden he send-findd aaberial

ooaiedl caslily Lo reaweved will 8 tallespooti.



IVe  PIEOI0AL AND CIBOIXCAL, CUANACTILITICS

GCroten reuin 18 an orange«yollow or ilght rown
transpurent resinouns materisl. AL ordinary torperaturos
¢ iz Pfaivly basd and Writtle Bout 28 e teumperature is
rafised it gradoelly softons ond Looonmes gulte fludd st
S50-710%, 1% bug a sharp penebrating odor, pertisularly
noss end upper purt of the Gwoat, this burning sensablan

when warmed, whilah al%er sorme tine causes Durnin

persistes for a eonsidorable length of $lae. The resin is
selvenbte with the excepidlian of potralews ethoy in whish,

wlagelble i all proportions with all of the coson oy

or, it 1s quite sppreciably solubles, 1% is rectioaldly
insoluble 1o waler,

The vesin showed nuo tendenoy to aryataliize eiihey
by cooling or mmmg the solvent teo slowly ewvaporate {yom

ite solintions. Urystalliization i3 no doubt peevented by
the faod that the resln fe an 1ntisate sixbture of ssvoeral
structurelly sisilar chenlcal indlviduals,.

In the presaration of saqples of zZhe realn or any of
1ta deorivatives for annlysis 1% was of course gulte Lapoertant
that all of the solwent shoudd be reuoved sinos Uwese moPples
ware prepared Ly evaporstion of and ot eryvetalllisatioan freos

e solvent, Defore il wwmiyess thw suoples vhwrolore were
froed from final traces of solwend by heabling in a platimm
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bout 41 an abderialdsn drier 3 a tewporastwe of Iraa
100-130%, Alv wes slvernately evecusSed frou and adeltbed
intn the dvwing chuesber until some tisne alter no moare

ubbiss fovemd in the vesln when e posxure was reduoed,
To vast the efflclonoy of thile method of solvent

rasoval, the fellowing saperivent wes perfovamoed, About

e

crnens of resin ses dissolved fn 130 ¢t of puve
ehilorofors sl the solvent was then recoved Ly deiillation
an 8 abeos Lathe. The ohlorolom was distilled belore use

in sxder te insure removal of any nonevalaille halogen
gonbaining reafduss,. The saople of resin was thaen poured
Ints the platinme boat and placed in 1w shderbaliden driew
wnloh wes beabted to 110° by bolling tolusne. ALy was Lhen
alloernately evacuabed froa and adaltted inde she drying
ehanbare for two houra. AL the and of Hils $ime halopgen
oould Just bavrely be delested Ln the sealn Dy means of Lie
Pollatatn tosd. Pinally shen ne sove babblos gould b
raleed (a8 828 ma. press=ure) in the rosin no apreoliable
HBellistain tesd ocouid ba oluialned, TUAs aslhod thopelore wag
followed for the resgvsl of solvent belore all of the snulyases

of non-grrstalline sepoamds reporded fn this theala.
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snalyals of tho originel »asing

swple (mg) Mo (mg) cog (mg) A n
i S« 637 2. 854 Q. 2089 85.89

2. S« 67 2,878 D118 B.04
Eﬁﬁﬁ
B.006

Analyses of Cherbulieos et al.

The melegalar wolght of orobon resin was doterained
by %&ﬁ\ﬁ&ﬁﬁlﬁﬁﬁ;(%’ﬁwﬁﬁfxﬁa%%ﬁ% of the Dasrger waihod. Thw
ropin desed for this deterainaiion wes Sulen from the savple
ussd for the toxielty tests, iie preperaition is deseribed
in G60e VII (3)e ‘fhe following analysias of thils saaple
ahows that 1te oouponition was slodliar o Ltho smin eupply
of veain.

anaiysing

T (mp) Oog (mg) #0 ZC
2,780 3,924
2.030 DL

e
D

%2 1 thw dabts obfained iu tha nolscoulae
Lght delterminatlionet

UeB431 gwe roaln was dissolved in 4 c.c. of 001y
Docause af iie red color ascbensons {iasebasn) was used in
thwe presaration of the standuerd selutisng. The Losporature
of thw eaplllary tubes wes udlusted te within 21.5% for the

Indtial sl fdvel reading of o ooular mlorvousber,
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T results oLialined in the first debsrpination

are snown i Table II,

TABLE IX,
Date Obtained in Piret Debtoraiantion of TOw
Helecular velght of Croton Hesin

i’ﬁwmﬁ‘ i
&@&ﬁﬁﬁw. miiﬁx of agwmmr

0.10 478
CelR2 5,09
Dedd He1%
G160 T30
.18 $.209
V.30 B4

Horaality of resin solubtion w 0,13
hvre Hole Whe wm GRS,
T renge of the stundad solutiona wns then Durtlwy
itmited and the results obisined ave anown In Table IXI,
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TABLY TIX.
Date dbtalined in Jweoryl Dwieraination of the
Holesular Welpht of Uroton Hesin

Cone . aﬁ' Agobensens Initial mwﬁ&:@; Pioal e
mﬁs«@ﬁm. m&&&y @.ﬁ* ol oroabor g;gr ﬂ

Q12 D08 6.79

Dadd 4ad8 4.91 *
014 4.58 LW -
0a 10 6.00 4.34 -

Hearselity of posin solublion wm 0,136
A¥s HOde Vle w GO0

Average Mol. Vi. obtalned

By Cherballes of al. = 052

o e

T elowse agreagsasnt of the values obiained for e
2a0 molecular welght and the swresntage coposiiion shows

the sl-dlariiy in comosition of e regin uwsed In this
inveastisatlon and that lsolsted by Cherbulies ot al. It is
interesting o note thab Boehm's wesin, alibough alrosdy

alsered by the sxtractlaon rocess, slsd gave valaes vary olose

e Leose reported hopo.
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) ?fiﬂ?‘% ﬁafﬁ} {}ff fgﬁ

Croton resin iz ean uwnsaturaled subosbanes a8 previous

woriers Lave aliown. Itsg fodins nusber vardies consideradly
For different saplen, for Domlza's vreain 1% wea T, vhile

forr the resin fnvestigated by Cherbulies #% al. 1% wes

.4, Thetd, snd T4l voupeotively for Lhres Jdiiferent ssaplos,

The sverags Yalae Qe the loddine wmwaber of the rosin used
in this investigetion was 50.1 {Tarmas®v),
Liodine nuvber of ariginal resiny
40,30 0.0. oF 0,310 1T Bapiyls soln.

25400 ceca Ly soln. =
Sample {pun ) &;ﬁq% B#0In. g.ﬁwﬂﬁilf . “gﬁg}

47 o 57 SRe b
&5.60 53,9

L
2. 0.5037

It 35 of conalderalis interest to podnt oub that Famd
and Roth® nave ardrogenated oroton oll and labter loeclibe
realn using & oolloldal pullsdfun gebalyst. Thaey fmnd the
irritablng properties of the oill to be proportisnal ©o Hhe
iodine musber, Lhsas proporties disaproared shon e latzeor
foell o gora. The Lodine maber o8 Soelnts seain Jell fros
T Lo 1.5 upon Ldrogenabion and the resuiling oeoduoct was

no longer boexie to froge noe rabbits.



It was found that enly pardial sabturetl.ax: {(os
shown Ly the fall of ths lodine number) of tho rosin could
ba broucht sboal by swons of eabalytie hydeoasenation,
Neduetion using platinws black®™ as catulyes und O&Y
ethyl aloohbol as wolvent wasn trled in o pwalinlnary

ing wes soconpdlehied with whe oddans

ke

superloent. o
mashdne and & prossare of aboat G0 1ba. Doy ag. L. and
7 venperature of 45007 wan used. Hy Gde treatment the
tedine mraber (CGatbormenn and  Leland®) was lowered to
-

Todine rmuber of lydrogenated resing
5000 GeBe Ig Fplly woln. 7 41.00 Gude D.0LE0 U Hagials

domple {Q?mta ﬁ.@.xﬁ GO . ﬁ-ﬁg@nm‘a@ i gﬁﬁ@:
ﬁ&ﬁ?ﬁg% GOL. '
is L2012 15400 99,45 30,9

Other sabalysts wore Lhan tvled 1o an effordt o opues

fusther lowerir

2 of the lodine nuaber, Cabalytle redusiion
walng calioldal salliadium 24 was next atienpted. The patalyat

was pregared in the fellowing wenuers 16 e.c. of 19 »&ig
aolution, O 0.0. of &l ges avable solutlon, and safficlent
wabtwr {(so thet whoen the methyl aledholic solution of resin
wos added about a DOF agueous solvent would meulllwere
mixned togetber and the Pdilyg was redusod by shaking with
hydrogen an the odans aeahilne. <oen Lhe redustion of e

gabalyet wues ooplebed 10,0 gse. of rosin dn 100 geg. af
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metdnd aloolol waes added, The solulisn wads shsdten abt roon
bompurature and ab a pressues of aboml 40 1bs. por Byunee

Lsalh Do abuoul bwenly almatos. Lt e end of this Slow
whe oatelyst had precipitabed, avidently esaguletion was
dus 4o the spesifle nulure of the resin solutla.
The precipitated pelledius was Wwerelore filtered
aff and 3 gase of nlekel catalyst (ianey®d

the solution.,. 4 grossuve of H0-00 lbs. por oqguerye Laeh and
& tesperatura of 40-50'

wag sapioged. Thw solution wwe
shaken en the Hdeas msaiine for abt lesat e day and thew
e gutedyet was filtsred eff. WTils Yresbuent eas repoaied

Churer Sloes using e Lresh portion of nlokel veelh thwe 4%

Lhe end of this proseduwre w rosln wis rocoveresd and de

was foind o have an avers e value of 57.0.
Ioding musber (Hummiz) of resin hyvirogonabted with
nlekal catulyat.
RUa00 040¢ I 50INe - 404,30 0.8s of Q0310 H TN

Supnpie Lomse)  0.0.0dp soin Bete WeliO W Lo Mo
(S *»Dedsy ™ ”g"'wﬁﬁf&;&, 2@ ™

Le Q. B0 Bhe 0
e D 4400 25.00

Thida swae sanple of portlally satveraled rosin
{Lp H0.87.5) wos then sublesied to Duwrther Ky drogenation
using piablman bisek Pay sebalyes. Uthrl aleshwi {(9867) was
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Gise of PGl was used.

he solation and gatalyst were abaken oy five hours on

exployed ag the aolvent and 0.49

the adsss seabfine tnder o prsseurae of Sh-00 1bs. per
square ineh sod a terperature of 40.58%. The outulyut wes
then fiitared off and the lodine wader wes foud Lo be
practically the sww as Delore $he troabaonb.

Toddne mumbey ((howe) of resin hydvogenabted with
slatimes bioolks

B0.00 Gata K& #0i0y o Gl Gee Bedd0 B ﬁ%ﬁgixg%

Sample (gma.) oc.e.lg i!i’;’*'?v 9.110 B Iglio.

e

e sartiaslly hydeogenated rosln stlll retolined
ive vesicant asbion ond aluwo @t lgast ost of 1ies toxieisy

o goldiieh, as will Do ahwen labar. In apoear

ydrsgesatod produgt was albte i fferent from that o Ghe

i

griginal resin, Ib was no longer treangperent tual poasesss

Slumxy e

Luriidity and wie sise saspwint bhardey

sharbing materini.

whwen breated with brosine in slseolel asotlic aold

polabion eroton resln edded beoulne readily. Subadlfution

alse ceouresd as wne aown by Ue govoluilan of hydrobiraeede

aoid,



red for toxiclity and

vasigant atudlies Ly the Lollowing two melhodes

1, 4about i gme of resin was disasolved in 10 a.c. of
o0ldd glaciasl acedle sold. To the cold solution bromine was
added drop by drop until an axeess was pressnt, The sclution
wag then allowed to gstand for one lmlf hour, I$ was then pouwred
slowly Luto a sold dilute NalllO, selution. The btrodde preoipitnbe
ad in wiite floos, which were filtored off, then stirred wp again
with fresh Halidldy solution and finally washed with water on the
filter until the washings were neutral. The progipitate was thoen
pressed on a4 porous plate sand dyded in e vasuum deglooabor over
Palge The dried material was amorphous and possessed & iight
yellow or opange soloration,

SB.97

Be 3 D06 S6.14
Cherbullies et al. 33.1

438

Carbon and Iydrogen Analysiss

Sample (mg.) Hy0(mg.) COglmg.) g n s C
%. 4,187 2.008 G.804 5e60 4. 86

Be 5,087 1.800 6. 000 555 45.850
The author wishes Lo express is appreciatian e iy,
Se 44 Uhrader of thw University of daryland for thwe nlere bronine
Gaterminations.

pifferances 1n the mebthod of preparatica of the Lwo swples
of brom reain ppobably asscount for the rather wide varlstion in
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3 content of the breidde of Cherbulies ot al. and the
e reported in thils thesia. “horeas Choerbtmilex added bromis

in 2% glacial acetiec aold solutlion until 4% was no longer Sne
stantaneously disgolored by the resin solution, the roxide whose
preparation has Jjust baoen desepibed waus sllowed to atund in
glasial soetic acid solution with an exoess of bromine for ome
half hour. One would naturally expact a hiigher brosine content in
the latter oaag.

2. Another 1 gm. sample of resin was dissolved in glaoiel
aspatio asilid with gentle warming to haston solution., “he solation
was then cooled and trented exmotly as in the preceding
dore substitution ssemed to take plage, und the produo
conalderably darker in sppecrance

The firet sample of broam resin thus prepared atill
possessed a alight veslosnt action (the second sanple was not
tosted), They both posscased some toxinity So zoldfish altl
0 & greatly lessoned extent than the original resin. oGanple
#3 was found to bLe alightly more toxile than iR,

Cherbuliss ot al,, however, reported thelr bLroa resin
to be completely insipid. Froa thia fast, together with the
interenting findings of Pasl and loth on the hyd
of both groton oill and Boehm's »esin, 1t would seen that the
toxicity was dapendont wpen the presence of some unsaturated
fanction azxisting within the moleonule, Jata will bo prescnted
in the seotion on the toxielty to goldfish studieas showlng
that sush does not represent the trus aituation,




Uroton resin emitalns free Ignireyd |

was ahwen by active hydrogen deterainationsg and by L0s

: agents. Uoolwm

an hodroxyl groups, siile

therbulies ot al. raporbed e presanes of oA hydy

an the baale of Whe ssponiligetlon mesbers belere and siter

agebyliation, %ids value is seobally a0t & Wrue ludicailon

af the acbual sumbor of Tree hpdeoryl groass Presens as
the Srestsent used by then probably did Mol cormpletely
ugeatylate the resin. This pontention wiil be proved by

the superizental data presented in this sseilon.

Aglde from the deaslre o prepare novw deprlvaiives of

seyles by weana of ether formmsion ihat uore Leactable

ots would be obtained unom sapomifieantion. Yhe resin
was foumd S0 bave an averags riginal methoxyl content of
L%

5 CH,0

1. TH R0
De 52« 80

1o13
1.85
119
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Clark's®% pmodifieation of the Vieboolk and
Sohwappuach mwihod was used foy all of the e thougyl
deteruinations reporbad

Thg firet sbtienpt o meihyylate the resin fnvoived
the use of dlase wothane® Lut was without SuSCUSS.

Hethylation to the subend of .54 {oorresponding be

soraccyl) wae obbatined uwsing the swthoed of Sawordh and

the lalser Metilled from the solubion o insure dwHOBS.

& Dae 6F acidefree {ﬁgigig‘%&g andl L0 mae of sadyrdrous

HgliOy were then added and ihe systesm weas cloged with &
calelus ohiloride Lube. e wixbwe wes refluxed for 78
eaping fnasured Shoprough mixing.
e RelOy wia Cthen Ziltered off, other was added and the
selution wis washed with Allute smaonia So

Tupsre 1o sush o swwrmer that I»

amove the exouos

(Clig)gitge 1t wan then washed wiih water witil neutral and
finally was drled over anlurdrous Haghlg. The sather and

hengene were svaporalte i fop

G oand the sasple WAS e
anwiysie by the uweusl solvent reasval prosedure, he product
was ot discolored by thla trostwnt, Using xylene as a
solwvent, howsaver, sonsiderable hylvsiyeis of the reain coourred
when brected in this u

was shows by Sthe characioriatie deep dlacolovabtion of Ll

acner. The extent of this hydrolyelas

praodegt and the forumation of soeldie deooposliiicn prothints.
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sxyl detersinatlionss

swaple (mg) g.as 0.0108 B £ Ggo
lagigly soin.

ia 18496 12445 P
28 » Mi&ﬁ *ﬁim 1@ 2 *%

e gentleat and probubky the wet effiolent moong

of smihylating the resin wes by the use o Mumilels
reagents®®, Vollowlig fe a deseripbion of Whis meihod:

10 jyane of resin wos drisd Dy solution in bensene sl

sabweguent resoval of the solvent Ly dlatilinilon. 53 Cete
of pure dey Cligl and 7 . of dry Agal were Shen added,
o sreten was slosed wilth a osloivs ehiloride Sube and
refluned for RBLI hours,
the flagk ao that wigorous bollilng and eonsequent good

3 wos usedl o head

agitation of the ﬁ.@gﬁﬁ SogurPel, AL Lhw end of Wiz Slse
refluning was stopped and § 0.0 of the CHad solution wos
withdrawn in ordor to obtaln o saspls for snesliysiz., T ds
pointion was bolled up with soslont L0 renove all lrades
af Cllgl, filserad Suowg
offs Xt wan then redlssolved in sostone, allowed
to atand ovar night, (Centeifuging cen bDe used In nlace of

pd puper, and the solvend

evaporated

e B soluatfos Lo atmnd ovsr oight 4o order Lo srenove

Mg wilch cmmwt be renoded by fllbeablon) snd
agein filicered tivrouyg
avaporatsd and the swmaople dried g umual. Yhe ssaple had

a hasdoped pasers. e solvent was

ko

sage wethoxyl content of 10,875,
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dothoxyl determinelionss

SRR ﬁ“&g Jj f«; ﬁ;ﬁﬁﬁ

10.41
10.81

l. .90
2, 18,464

The Glal was then (Latilied froa the ressindes
aff the seihyiated product, and e enteor foromd Dy the
reagtios wes reovoved Dy Hstillation froa 148 bennens
selution. 50 ce0. of pure dry Cligl end 7 ges. freah
Agpl was added and e resin refluxed as belore for 20
hours,. Mnaily o saaple weaa prepsred for snalyeis in &

mnrirage alnilar Yo that jJust dessrilwd. It had an overa;e
methoxyl eontent of 11l.74.

swaple (pg) 8.8, 0,086 1 % oy

11.48
11,85

l. 20.19
Re .40

This wpesilonably reprogonts the raxlawm sowrmt of
aptlyyintion artainable by thia methaold loammo: ag & seple
of metiyiated resin having & wethoxyl esontent of 10,68 wae
reflued wilih metlyl lodide and silver oxlde sas just
denoribed fopr 2548 hows, 3 the ond of €his parlod the

methaxyl sontend had risen only Lo 11.55.
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Hathexyl determinaiionsy

swyple (mg)  e.e. 0.0201 1 # cltg0
g@%&ﬁﬁs ng ‘
1. 15,75 14.80 11.5%

2o 12.74 id.086 Li.86

Un the bDasis of 400 Cfor she solegular weishd of the
Wi oan averase original methoxyl content of 1.5,
P eontent of G487 and 311.067 would correspond to

ong and bwe hodvexyls seapmeiively. Tie average walup Jop
the mothoxyl contend of the cesplobely rmeilyyieted yosin
was 1l.7%, Wiis fa in exsellent agreesent with the walue

caloviated Qor teo hydyroxyls. 26 1s lovoresidng bo cote

hat by troablng the rezin in 4ilabe vy bonpenes solutlon
w18h an oxsess of ﬁﬁﬁz arud »ggﬂ and reflouing for 92 houwrs

g reain with g nethoxyl content af G.4 0 was sbhtalnod.

Hathoxyl daterainationss

BColte af O, DEO0
Hagligdy soin.
8.80 649

Be Te48 4e DB Goitd

sl
ey

% g0

Therizs are Sue Lo M. S, 4, Shrader Qo thds swthoxyl
daterminatlon.

Tids result togetter with the Faet that Ly setiyrilatlon
with aworth snd Lepworth's seobt od & resin sonteining G.85

methoxyl waes ohtalned, nales 1t sewes quite planslbie fhat o
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of the fyee hydroxyls lo sore scidie than the olbhwy,

Yre omuplebely weihylated roslin posasessed no
voeslount seiion and wes nowboxde Lo goldfish. In view of
thae rdidoess of Lhe reaazotion weed In 1ts propupudion 10 ia
exoesdingly probeble that the Yoxleity %o goldiiah and Uw
vosioant action of eessbon resln are nors Intinabely
gonnecbed with the presense of 1%a free hydroxyd groups han
with the wnsabtwreated funetlion. Thwe swiliylated resin in
appesranos gave no evidenosofl having sulfored olthwer
hydeolyais oy exidation Ly e ailver oxide. iIndeed

oxidetion would be gore likely 1o the broginasion of the

peain wxl yat e yeom produst 23111 possossed both vealeunt
aption and toxieity to goldfish, slithoush o a mech losser
degree than the original roein,.

Whae veain was woeltylated by neana of tbw Swo nellbods
the desoripbion of shiiech follows

1.2 gmm. of resin was dlasolved in 85 g.0. of asoetis
wrlypdeide, 2 gas. of anbydeous sodiog spotate was added and
the solntion was refluxed for ono hwur. Thw ogoeus uosilia
ardyodride was then resowed by distdillation on the slewn bDoailh
wndier dilainished pregsare. e regidus wap dissolived in
athar and the solution waa Ciwn waahad w1th waler unitil nwulrod.
e solatlon was deded over anhydrous lagliOy, filtered, the

ethay evapsrated, and (he residaee deled in the ueaal SEINOC
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The materdsl wes sooowhmt derler Ln appearance thas the
starting product. 10 was 88ill vesleant and toxie teo
goldflah altbough %0 a lesesr satent than the urlpginal

reain., The average wniue of L1ts seponifleantion nusbe

saponifieation rambers

%&J@}ﬁ,@i Pl N } Celo Je fwﬁlﬁ? Cald «Oeildss & LiiDe e
alo.n0 soln. WY soine.

51480 BUG.S
50,2 360.9

The saponifioation values were all determined by

reflaming the zample for 40 mirmabtes with an erxeess of

snicoiiolle WOR, Phenolphithalelin was used ag the indicsbur
and the titration of the wmeed alhall was swmde in a velww
of about (00 Ges. Thie lerge wmisewm wae negessary in sader
To d@stlngaish the sndpoeint, as the saponifieation products
af the resin snd its Jdorlvativos possessed Hhw amiod dark
diseolorailion,

Re 4 ymas of realn waog disasolved in 10 c.o. of dry,
pare, ryridine, the sslution wse conlad and 10 c.8, of
diasilied seetis anhydrdde was allowed So fow 1o alowly.
The solubion wage allowved ©o shand at rooy Leopevabure Jop
S35 boars and was then posred alowly 1nto oold dleblioed waler.

It wue sl .owe’ $o staryd Lo oombtaet w18 he saber o one hall

nowr in ordey o losuve hodrelysis of Ww ouoess oeelio
srhpdeide, The amsoug suapensinn wns en oxbraobed with gty
and e etlhwer polalion was wazrsed wiityn d8iube 0L solution sed

than with water wnbil nsubral. It was drled over anlyydroun



ﬁﬁﬂwff}@, the ether wes evaporabed, and Zhe resio dried as

+ 1%as aversge ssponifieation vaine wasm 334,

Sapoenifiestlon mambeors

‘v AU I @a@i@nw 3 Wiige il
m.. f:}%@ f@m. L solne

. G 4040 e 00 27,70 SaLaG
< 1N Qe TOUS 3. 00 18.10 G3l.d

Saeaple {i2a8.)

Cherbulies o8 al. obialned an assetylated modusht by
this sass nebbod which hmd s sspodification musbey of H43.
They found Whis produst o be saboub ten tlmes more astive
(dwiernived by tasbting) than the resic agetylabted by

refluxing with agetle @ﬁm&y de, and they coneludad therelars
what neatling bad destroved some of the Soxie praperties of
the resin., “This sonolinsion Lo nob suprorbed Ly the daba
propenbed 4n the geaiion devobed o tho asbudy of the toxleily
af these derivatives to goldfiah, 1t g Leawe that the roaln
spetyiatad in the sold is sore toxie o goldfisdh {cong. = 8
me/l), bubt it also has a lover saponifiention musboer and

Ppe than the reain aoetylated

benge wore fres bhydeaxyl o
withh heate The &fference in the survival tlues of goldlish
8 75 preelsion for tho method, yet Whia may not be signiflieunt
slthouggh U doss suppert the thwory thet the Sorioiby of the
DL

ovodused by the two saaples 4o 341, Oeredop

resin lw olosely related o the prosenwe of ite free hydr
f snaple of dfsethyl resin (1L.7% Clgh) was alaee
























































































































































































































































































































