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rXxXm m m
«Ke

K. mmmm *

repreccits”™ ti)e dricd fXoir«rt of
Chrysftntlitfitti ein«rftrla«foll«i, (faalljr
a h«rb«o«ous p*r«nnUl iiidls«&ou» to Montci«frot DaUuitU and

tha adjaectit ooatal islands and also in Japan* danunj and
Oraat Britain. Tha povdarad flowars liava long baan nsad
as an insaatioida undar tha naaa *Polvara da Pulisi**

Tha insaetieidal propartias of pfratnrun flowars ara

dua to pjratiirinst oinarins and jasaolins* Tbasa ara ttia
astars of *p)rrathriM aeida** (ohrysantnanua nonoearboxjrlio
aeid and ennjrsanttMMiun dioarboxylio aoid)*

Dalaatia (YugoslaTia) appaars to ba tba first
plaea in tha history of fyrathrm industry. It vas
introduoad into Europa in lasd, in Uaitad statas in 1d66
and than in Japan (1834), Africa and South Anariea* Japan
was tha aain produoar of lyrathrun flovars bafora World
Uar™Zly than in 1939 Kanjran industry baocana tha aain
snppliar. Tha raas«i nay ba dua to th« highar oontant of

tha aotiTa ingradianta in African flovars, about |.djK,



to flo«r«rt of JdpaiMt* oriflay O«™«
(Netturoi flov«rs ~ro also aultlTftt«d la T«Bsaiii«t

Cooco and Bovftdor.

Th* fXovors eollIMM durini tIMIr full
blooM b«o«us« of ttm Higluitt eonstntratioa of tlit «atlY«
infrodlonts at this tiUMt driod and oxtraotod vitb an
organie soXr?it. Basins and pifasnts ara rsaovsd froa
tna axtraet lijr liquid-liquid partition and a visaous
rasidua vitn “rratturin oooeantration y90ti aan ba
obtaiaad™*

Tiia aotiva ingradiants in tna pgrratJirai flovars
ara aoMonly knoan as *Pyratbrins*« Tbar ara aonsidarad
to ba harslass to aa—als and plants viiila baing vary
toxia to insaats* Tliay indusa a rapid paralytia aation
on insaats aoBMonly rafarrad to as *£noak dom' and*
tharafora axparianea a graat daaand for tliair donastia usa

as Insaatiaidal agants.

B. gfttliftteJtfl .ftmHaiAML |

Tha first datailad a&aaiaal invastigations of ttia
Insaatioidal ingradianta of ~athrua flowars vara
raportad br Japanasa ahMisty Pujitani” in 1909 follovad by
Staudingar and Husiaka™ Tha absoluta aonfignrations of

tha pjrratbrva aaids vara raportad in 1904 bf Croaibia ad
Harpar™* It bas now baan astablisbad* tbat pyratbros axtraat



TABLE 1

CH, CH
H,C
PYRETHRIN |
JASMOLIN | R = — CH2CHs (2)
CINERIN I R = —CH, (3)
HICO2C N3 CH.
VAR H
X = ¢ H K
/
H.C
H ‘c— O
/4 H
0]
H H
PYRETHRIN H, R = /C=c(» (4)
H
JASMOLIN IT, R= — CH2 CHs (5)
CINERIN n, R=  mCH (6)
i P
HO--' N
C/Ar-"n
H H
(+) ~-PYRETHROLONE, R = ~AC= C~ 17)
H
JASMOLONE, R = —CHz2CHs (8)

(+) ~-CINEROLONE, R = —CH, (9)



TABLE 2

(+) - TRANS -CHRYSANTHEM 1C

ACID (10)
CH3  CHg
CHjooCA ~hV
/ / N\ /"
HZ Chormernenes Cy
I_F COOH

(+) - TRANS-PYRETHRIC ACID (11)

H 'COOH

{+) - TRANS-CHRYSANTHEMUM

DICARBOXYLIC ACID (12)



TABLE 3
/H3 CH:
C= C—CH2-CH=CH2

X / \
C=CH-CH— CH—C—0 — CH<™

/
H3C O CHZ_C

ALLETHRIN (13)

NCH3
HsC
Me=cH-ch Y cH-c—o0-cH
Hs C g
BARTHRIN (14)
HSCVCHS
Hz: C
PE=CH-CH----<
HsC (I;
DIMETHRIN (15)
NCHS3
c
HsC
™ = CH-CH---CH— C—0-CHo-
/\
HaC Il
5-BENZYL-3-FURYLMETHYL(+) - TRANS-
CHRYSANTHEMATE (16)
H3C ~CH3
0
H3C / \
I
H.C 5

N-(PHTHALIMIDO ) METHYL DL- CIS-TRANS-
CHRYSANTHEMATE (17)



«ontaiii« at l««st six tferuoturallr r«4it«d InsMtloidal
(1*6) d»«lgnftted M *Hcthrliui* bf Tfo*
9orr%eBponSiiag katols «r« oollcetlv»2y r«fcrr«d to

*R«tiirolQO«f's  TtMir forault* ar« five& in t«bl« I*

Nethrint ar« nor* toxle th«& tiM eorr«spoiidiag
JasBolina and Clnarina™* Pyrmtixtin Xl and Cinarin IX
aHov graatar *knoek doim' than tha oorratponding |
ooapoundt™* Tba toxSait/ of Jainolin | and Cinarin X
ara alakK>tt aqual to ttiat of tha aorratpooding Xl aoapouods

raspaetiTaljr™«

c* f a f f PWjl.aBN5iWa9. M U, <
ISenaeiitar at al™™ praparad an attar of ehryaantnaale

aeid bjr raaotlng vitb allyl-rathroXona or aXlatbrolona*
Tna astar knoim aa *all«tnrin* (13) is hignljr affaotiva
to houaafXy ocwparad to natural pjrratbrins and is now baing
prodnsad aowMrelallr** Th« aaaa authors obaanrad tnat
tbara la a aarkad dlffaranoa in toxieltjr of tiia ittrao»
itoaara of aXlathrin and out of tha aight iaoaara of
aXXathrin obtainad bjr aatarifying optioaXlir raaolvad

and <»paXXathroXooa vitn (¢) and (*)»tTanarehryaantliaMio
aoid and (*) and )«oiaraiMryaantiianie aoida« onXy ttia
(#)»aXeotkol aatar of tha (¢)»tranaraaid vnion Haa tha
aana abaoluta eonfiguratlon aa natural pyrathrina

axhibita tha highaat tcndaitj*



TABUt 3a

Ibaaatlaidal aativity of tha lacaara of Hlatitfln

AlaohoX RalatlTa toxiaity to
Aliathroturl

<¢) (¢)*trana 100

(¢) (*)*trana 4

<-) (¢)-trana 17

(-) (-ptrana 0.7

(o) C+)ola 63

(¢} (+)*oia 6

(-) (me"e0ia 10

(-) 1.7

Ntfijr oth«r Njg© b«n tynth«tls»4

«nd bioXocleallr d«Trrai PunriMtHfI?

and llildaMithjrl thrrtaiitiMaAUt™ «r« alto known to b«
aativa. Bartbrin (14) Diaatltria and MTaral
alkaigrX b m y | «o*j>owidi™*”™»'" ara knowi to ~ varjr
iBaaotieidal anoogst bansyl eliryaantliaBataa* 6»Bans|ri»3->
fivjrloarbinol was fouod to ba sost affaetiva”™ aleohoUe
eoKponant vliosa (¢)»tgana™otenraaathaaata la M tiaaa aa

toxle to tkouaafllaa aa natural pyrathrina. Monothlo*
phthalleldoeatbyl onr/aanthaata vaa alao fomd to axhibit
a raaarkabla toxlait/ to lioaaafUaa”~. All tHaaa eoapounda
ara aotually far aora toxla tlian aatvral pjrratbriBa but

tuay ara Infarior to natural nrratbrina in paralytla aetion.



D. UoAm ot afttloa of gmtfaroida t

Uuccr «t eofitidvr that Vam orolopropaiMi ring,
MthjrX, dim«b]rX eth3l«ii« and alUim groupt bt9 tli«
tozie ooo™ponants (toxaphort} In tb« pyrc«tiirin viiioh ar«
ratpanslbU for th« lipid tolid»ility in th« lasMt Mta*
boUm.

Hurst™ b«litT«s that tba knook»doim phata it
aoeonpaniad bj the bloek of oxidaaa action and tha
irravartibia inoraata in tha plianoloxidata aetivity
eauting tha ditpXaeaaant of protaotiTa lipidt and aoaoao-
lation of toxic quinoid Mtabolitaa in tha biood and

tiatuat.

Tha eharaetariatio rapid paraXytia affaat of
pjrrathrina ara dua to itt action on tha inaactt aantraxX
narvoat tyttaa* Ilyrathrin can ttiauXata tha narra aaabrana
producing rapatitiva ditchargat and blocking tha narva
oonduotion. It hat baan raportad™® that a nauroactiva
toxin it raXaatad froa tha nanrat of tha cockroachat ¥han
pyrathrin ia appXiad tharaby aauting furthar atiauXation

foXXoirad by paraXytit.

£e Biotjnthatit of Frrathrint i

Tha biochaaiaaX proaata by vhich aix *i“rathrina*
ara aynthaaitad in pyrathri®i pXant hava baan raaantXy attadiad*
9y-Applying (¢)*8«*MaavaXonie acid (20) to tha fXowart

of chrytantha«tB cinarariaafoXiua» Thain at aX” obtarvad



tiiat tb« oarbon «toM irar« laoerForaM Into
ft OMtUrl of th« 9j9lopT9ptM ring rath in tH« w of
onrraantiIMnio aeld (10) and 9Shprgw:kthmm diaarboajUa
a«id (19). Ttw anothar labaUad earbon aton vat
Inaorporatad into a aida attain tandnal C-aathgr™ of tlia f
foraar but to aida ehain tanainal aarboaqrUo groiy
of tha latar (Tabla 4)* Tliar ftlko obaarvad tbat tlia
X>""*0O-»aaTalonia aaid vaa inoorporatad into naitiiar
p/ratbrin Xnor prratbrin Xl. On tba baaia of tliaaa
obaarvationa dodin at al” aooaidar tbat tlia aoid aoiat/
of pjrratbrina ia dariirad bioganatieaXly from naTaXonie
aoidy tvo iaoprana uaita fnaad in an mtttuaX nasnar
*niddXa to taiX* ooadanaation* fiia inoorp<»ration of
2«"C«MTaXonie aaid into tba aXaoboX noiatx of pirratluritta
vaa not obaarvad. Tba raXativa inaorporation of

aootata into pgrratlirio aaid and nrratbroXona hava baan
invaatifatad bjr OrovXagr ot axf*. Tbax profoaad tbat tba
aoid noiaty of pjrratlirina ia bioan”tbatiaalXy foraad via
tba aaatata-navaXoData rotita and tna axXooboX aoiaty via

tha aaatata routa*

Proa tba raanXta of faading axparinanta vitb
(Ita-"~ Vnathioninat Qodin at aX” auggaatad tbat tto

eatbjrX groiv in tba aatar of pjrratbrin XX ia darivad trm
s-natbjrX grovp of Ir>aatbionina.

Xn inaaot and nawiiaXa pgrratbrin X ia oaddlaad at
tba taminaX natbgrX to giva o~daMtbylpyratbrin XX vbiab

may aXao oaenr in fXanta*



TABLE 4

COOH COOH

(18) (19)

HOCH: COOH

(20)
TABLE 5
HOH2C
...CoO™ wW'COO"
0
:+) - TRANS- (+)-ALL ETHRIN (21) O,~ HYDROXYAL LETHRIN (22)
OHC HOOC
—W V
/ \ ICOOI llllll COOIIII
(Jj*-OXOALLETHRIN (23) ALLETHRIN-00,-OIC ACID (24)

METABOLISM OF ALLETHRIN



TABLE 6

/
HC HOHC — R

HoC R

HCOOH
—R +

R' DESIGNATES MODIFICATION OF THE RING SUBSTITUENT AND

X DESIGNATES THE INTRODUCTION OF THE ADDITIONAL GROUP

THROUGH HYDROXYL ATION



F. littabolif na synriiiM t

Trom th« ttvdlUB of MOkia&isa of aotftbolUa”
wlinf fXj aMoMD tioaogoiiaiot and 9ADF2%6 as a MtaboHiiBf
m/ttM, it bat tooan aatabllaliad”™ tliat ooa of tba mtbfX
groups in tHa IsobufcaBjrl sida ahain of pgrrattarla is
tagrdrojgrlatad and than aonvartad to a aarboiarlia asid Tia

an aldalisrda*

Bmh njrdroagrlation is also knoifn in tna aasa of
I“atnrin Zf Diaatbrin and Pntnalttirin™ and is a r/iff
ooMon phancaanon in biologioaX systans vhiah ia baing

ragardad as a fvnetien of tna miorosonal fraction of aalls*

ssmargists play an i™ortant rola in inoraaaing
tha potanoy of pjrrathroids by inhibiting datoxifiaation in
rtfo* Mathylanadioly pnanyl aoapowds ara «all*knoiin
synargists viiiali aan sanra as sv/stitnanta for pyrathroids
in tha ansyna ayataa and a«i inhibit tha pyrathroid
matabolis”™ aa shown in YabXa e

Kxparisants with CaUndra granaria with piparonyl
btttoxida as synargisty it haa baan obaarvad that”™ tha
pyrathrin affaat Ineraaaas to 4*6 fold for tha susaaptibla
atrain and to 37 fold for rasistant strain* m easa of

flias pyrathrins ara nora aativa at lov tai”“rativa vharaas
snsh nagatira tanparatvra aoaffiaiant dintnlshas iIn

prasanea of piparonyl butoaOda”™* Thasa ara aTidantly

12



dut to tiM iBhibitlon of Vfrmtbrin MtabollMi In
yrosono* of tho tynorcitt. Clnorln | wliiob U lost
Intootleidal tlian Pfrotbrin Z limonns ognall/ potont la
proMooo of sotttMz. Tht Is trm in eat* of
Clnorin Il ud I™rttbrin 1Z«

15
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CMAPTER 11
A Bw Of (#ptyiuKChrysiintiiMito Aeld

froa (¢)»Caf>»3xBg.

A. teh— nd wrtc t

2b our MirXi«r dis««s«i«a« «e havt that

tiM (¢)»truaottoyaattf«i« Mid it tIM esMBtial «<M9on«&t

of MtnrftlXy O «riii< pjrrot&rliui and tholr tgmtiMitio
enalogtios. Ro000&tITy PmJ« ot liavo «U o roportod
that tho allgrX and ptionjrl ostort of both t|t and
«hi/tantbMU.a aaida poaaaat a high ordar of lasaot
juvaniXa lioraoil« aetivltr* Our praaaat aeliaaa 1avoXvaa
a nav a"ithaaia of (¢)»traiia™alarraantfaaala aaid startiBf
ttom (¢)Mar*3-aaa vliiah la abiBdant in Zadiaii turpantina

oil (Pinna loatifoUa Koxb*).

Tha prafarantial boat aoafonuition of aar»8*aiia
(Tabla 7) haa baan aatabUahad”™ on tba followiaf groiadai

i) & tha altaraativa aaDfoniatioB Tia«t ~ ~
Invartad boat foni tha ar«loprop«Aa protona ara aallpaad
with tha ~eH>atoBa at Cg and at wall at a aavara
aon>-bofidad intaraotion batvaan bov aad atan ~ "S-ato«a
at Cg and axpariasaad by tlia Cg* nathgrX protona whiah
ara abaant in tlia boat aonfomatifin.

1i) Tha agraananta vith tha raaulta obtainad in tha

atudjr of MVMR apaatra of aar-d«ana at varioua tanparattnraa

14



CAR-3-ENE

(1)

CAR-2-ENE

(1A)

TABLE 7

BOAT

PARTIAL BOAT

15

INVERTED BOAT

PARTIAL INVERTED

BOAT



v«ll «s from th» tt— ea«7gy «nd tii*
OQUfwrsfttioaal «qtilllbriial eoastanfe Um iKuit aod
%im Inv«rt«d bo»t eonforaatlons.

ill) ttM otMsioal chift &=
«A O»Mtlijrl groups of C«r-9»n« it l«ricr than la

C«r-2-«<no foiXowod from ttm ftnitotropio offoot of tbo

aoii”lo bond.
iv) 3h«««e of Car*&*n« tht &OD*b<»d«d
Interftotlon b«tvt«i t&o and th« 3 '3»H (toptratioii

bd&< 0*2™ A) Baktt tlio purtiftl &Bvort«d boat ooafoamation
u&faTovr«bl* and %tiiarofort« tlt« altornatlv* partlttl bo®o
fora vill be tli« pottlblo oonfonuitloa*

V) TI3o rat* of epozid«tioii and bjrdroboration is
faster la oasa of Carva*«M in contrast to Car-3*ana»
This is bsoausa of th« savors intsrastion sxpsrisnesd in
tiis transition stats (bsinf sjy] addition and« tbsrsforsi
tbs rmmgwt sbould approasb froa tbs bottoa sids of tbs
molseuls) bstwstfi tbs 8-astbsri* and 10-SMitbyl groiM”
in tbs boat sonforaations of Car*9»siist wbsrsas susb
itttsrastions ars not so proalnsnt in sitbsr boat sonfor*
aatioos of Car-Sksns as vsll ss in tbs invsrtsd boat

fom of Car-3->sns«

Tbs first stsrsospseifio sjpntbssis of optisally
purs (N)-iN2fi&irurdssntbsaie asid fron (¢)-C«r»3»siis vms
rsportsd by Matsui st al™® via ssriss of rssotions as

shoiok in table B*



TABLE 8

COCH:
02 OHC pTsOH
or Ag. NaOH
I m
HOOC COOH ACO
ii) H20:2 140
Y
2 Me Mg |
?
'Ov™O 0.vV.70,
or Ko C(CHs)s
YJI
(-) -CIS-ACID cm) YT Q
EtOH-HCI
COOEt ) NaOEt /150®
i) KOH COOH
IX (+)-TRANS-CHRYSANTHEMIC
ACID (X)
n o~ i) CHINg
it) Me Mg |
'S
XU
HO 1) KOH 0Xs dii H2SO4 X
CHs0O0C, i) p-Ts OH HOOC,
Xl. Ylb (-h)-CIS- ACID X E

(-)-TRANS-CHRYSANTHEMIC ACID Xa



Thm k«y-lat«n»di«t« tor thla syntiMfit Is tJ3
U Waig-hoaooftgottlo aold (1T). The Qrignard r«otion m
tIM «nliardrid« of (1V) giT«s th» d«ilr«4
(-)*4iiirdiro*eliX7s«ntiikMol«otQii« (Yla) ftloni vitii tbh*
IsSQMrie laeton* (VII) vlilah «r« dUTfloult to Mparftt*
and th« overall yloldt «r« low Mero roeoatl/i
Coekor «t IULTt doacrIM an altoniatlTo rout* for
tikt ty&tiMiala of (e>-jUQm~”eiuryeantlieBie aeid via* tlia
aaM IntarMdlata (!?)e

THo abaoluta eonfifuration of (¢)*Gar»S»aii« (1)
it 1 Si 6 and tbat of natural (¢)»tranarehryaantfaaaAo
aeid (X) teas boon Mtatolialiad at | H 3 trm vhioli
it it oXaar tiiat tha C3thiral eontra of X Hat tlia taJM
alHioluta OOBfis«ration at of 1*

(i-R"S-R)

COBtidariag ttia ttaraoaliamittrjr of (e¢)-]HBIr
ebrrtanttiMio atid (X) an obviout tyntisatio approaoh thould

ba tlka oxidation of Cg”otrbon aton of (¢)*Car*3-aoa (I)

18
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TABLE 9
8
XXI
10
ivAD ,OH
C0 0 CH3 YV o chs I"OH
8
|+)-CAR-3- ENE Yvr Szl
|
OAcC
xviTr
HOOC H
XIX a XiK b W,

Reogents. (1 ) Os, Jones reagents, CH2Nz (2) Permaleic acid (3) MeMg |
(4) Acz2 o0 -Py (5) POCLj-Py, NOOH-CHjOH (s6) Cros-Py
(7) EtOH-H+, NoOEt, NaOH, (8) BFs—-Et20, 90 % H20:2
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to %m <Q00a srotip of (X)« Qxldatloa of Qy-“tom of (X)
to «QOm gTQVii loads”™ to ttio caantiOMorpii of (X), tho

eetort of vUioli baT« ii0 in*«ti«14*| eetivitjr*

X lino with th« aboTo roA”oalagi vo d«™orlb«4
e nov lAprovttd «Bd «ffi*i*nt ejrntIMsIs™ of
ebrj*antli”Blo e<!« startin( trom (#)«Cftr»3-«ii« vitbh &
ov»r»ll of 36jf« Ttik eyntHotio rotxt* esplojrod la

ebona in Tabl« 9*

A v«rf slalLftr ro«t« for tii« ox&tli«*U of (X) «ee

elso roportod 3«tor Igr S~ ti end Bvkh

40
Ttic pres«Bt solIMM for th« symtIMsis of

S£aBerehryranthe*lo sold InvolTot an Alt«m »tlv« n«v ronfeo

for th« eo&TortloB of of Zlato C3 of X*

B* B>»iilt» nd db»«m”~ion t

Tim tr««tM &t of (¢)*C«r»3»0ii« vitn p«rformio ftoid
fives « diolf (*»»l£iajfc"3,4-e»rcie diol (XXXZ¢] a.p. 69»70"
( Crrtt«lUs«d fro® pot. etb«r (40-<0®) ), (CPNONNO2))|*flgo*
Tho JttDBur”~onforeetlon of tli« diol Has b«n eoafirsod hf
its 8lIIR spMtrw vUioii exhlbitsd eignsU ( ) st 0.7
(BHf At protons}} 0.97 (eSf CB”"8 «ad -Q)}
1.17 (3H, A, OH™10)| 3,87 <18, £, CI(»).

Hi tiM trans»diol botn tiio *8 and *9 nstlijl groups

XpOrictto« til* ee«e aaftt«tio ficldt tHo olMoioaX snift
diffMNKis™ Wing s«ro, wiMroas in tiM eia«diol (Tig* 4)« tii«



TRANS-3,4 CARANE-

DIOL XXII a

XXV R™N,R2="0

~OH

XXVIl a, R=H

XXVIl b, R = CHS3

TABLE 10

OH

CIS-5,4-CARANE

DIOL XXII b

XXV a RMR2=0

XXVI

R = CH3,R2 =OH

XXVIHI

21

CH:

CoO

COCH3

XXIX



siklft difftrweM* b«tw»tR and *9 Mttiyl (rovpt
b«lai 012 S « fiM KMR spMtnM of (¢)*2jy]|8ydxar«iui*410X
XXZXb) 2ua b«a r«xorM bgr Xropp”. thM saapU
of % aj~dlol Vitt proparod \sf roaotion of Otalui totroxido
on (#)*Car3»0oR« at dotarliIMd bj tlia attklior*

JUCBrt eonfifiiratiQn of a»4koaraiio»diol
oVtainad fay tiM aoldio Igrdroljtit of tha *>apOKlda* liat
iMan aonflrMd”*” hf a aiaibar of propartiaa a»g« Ita
raaittanea to alaaTaga Ity laad tatraaoatata, its raadjr
aonvartloB to t~ aplMirla ~«apoxida» Ita proaliTity
of fonlag lijrdrata ia aXao kaonn™®, Tiaa f»)*tyan«.a.4=>
earaaa*diol ol»tainad bjr tha abora parfonUa aald raaatlon
looaaa ita aryataXUna alkaraatar on alight ¥ai«inc vith
baBsaaa» tba raaidiia MXtinf at a7*8«" (rap«rtad” eep*
of tha JuuttirdioX ia 88-89”) and vHaii arrataXlUad froa
Xigroina atiaogaa ita aaXtiag point to 88-09" with tha
Xoai of hjdratad vatar aoXaatiXaa darinf eryataXXiaation*

Tha dioX vaf aXaavad hf satapariodata siTing
tha kato-aXdaharda (XI1) h.p. 88»87/X5 nf 'b.mi X783
(aarboorX), irttiah cn traat»aat vith Na Mg X gaira tha dioX
(XXXXI)x b*p« 180Nbath}/0»5 Hi. Tha XR apaatrm of tha
dioX (XXXIX) diapXayad a atroag hydroxyl ahaorption at 3880
cnT™*  Tha NVH apaatriai axhibitad aigaaXa (~) at 0,88
(8H, 1, ayaXi“ropyX protona), 0*87 and X.08 ( 8a aaeh,
C(ocan>8 )f X X7 (9H, C% protcHia), 3.73 (8H, (QJ08 and OS).



23

fom »9900dTy «l«otioUe grovp of XXIXX v«»
oslAltsA mlag JoOAM Tx»iktwt to tiro tb* Igrteoxy kotoao
OOZ2V) In mimoot quantit«tiT« Jr™«ld. 1% IB tpoottm
atumoA eerbcQjrl «btorp%i<m <%0 1096 oarK tm opootrm
exhibit«d tifnals (S> at 0*7 (SHt eyalopropfl protoiit)]
0*87 tad 1*10 (aa MAtkf n8*9 m ojolaptopmo rinf)]|
I.X7 (ea, C% protooBU 233 (28, 4, J » tft H, C% protoot)]|
8.10 (aa, A, *gqchqU s.ao (2k, 4, j = e hi, CHg protm

*4J«o«nt to «arboB3rl ftnttica)*

Ooiigrdrfttiao of XXX? vitb POCI-pgrridliui an
lacaorio Blzturo of matnratod kotonot XXTa and XXTb
In an approxlaata ratio of 3tl* Tha nixtura was taparatad
on AckQ3iilica i«l ooliwi nting pat* athar (4(~0")«
cnXorofon nixtura aa aXvant* mfrarad alMorptim of
tlia ao«poiii4 XXfa at X785 and X6S5 a«*” aorraaponda to
oartenyl and maaturation raapaotivalj* Xta IMR apaotroi
ravaalod aiinaXt at 0*98 and I»X7 (3H oaoh, ift*s on
oyoXopropana rinf)] X»70 and 1*76 (SH aaoH, C » GIGB™)2 )]
8*07 (BH, A, COCi%)f 8.87 (8H, A, J « 7 Hi, CHg protona)}
4»76 (Xa, taroad™/ 8 8s, proton on Sp™ tarbon)*
Coapowd XXTb axnibitad oarbOBjrX absorption at X700 an*”
and imsatriaration at Xi88 and 886 Its HUB spostnai
dispXayod sifnaXs at 0*7 (8H, 1, ayoXopropsfX protona)l
0*88 and X.XO (8H aaon, C(C%>8 )} X.70 (8H, &, C% protona
on do”Xa bond)] 8*08 (8H, At COC%)] 8*87 (8H, 4,

J « 8 Hs, Ci™ protons adjaoant to aarbonyX fwation)}



4.M Bl C = Cifg).

trMtaant of XXVa vitu MdMFX tIM msaturaM
eloobol XX?Z in yUld (>0 « ¢ 30 (C« 8«in«
CHCIM) b.p. 180-5™ <I*%ii)/5 Hi. ttMi |jiff*r«d ftbsorption
*PMtriM of in* Ofli"OMiid at a350t 16M asd 1380 m T
oomaponAi to laaat«ratiOto tfiA arelopropaiia riaf
mjataa raa”ootiYolr* Xta mot apaatrm axhibltad aifBala
at 0.7 (8Hy afolopropgrl pretoiui)i 0.90 and 1.13 (39 aaaUf
Na*a on or™opropa&a rinc)|] X*17 (*B» C% protona)} 1*70
and 1.73 (#H oaah, C « C(C%)g )$ 8.80 (IHt a, OH)] 4.7S
(IH, taroad At J < 8 asi protoa on 3p™ aarta)*

Claavaga of tha doiAla bond of XXVZ bgr oscnoljrsla
and oKldatlva vork np gava tHa tijdroogrwaaid XXVXiaf wHIlaii on
traataant vitb rttainaathana gava tha b]rdroi/»aatar ZX?IZbt
b«p« 106" (batJi)/3.8 (<<)™ <« ¢ 19«8 (c» 2*76”, CEBI,).
Its XR apaatrm diaplajrad abaorptlan at 3460 (M)t
1788 aar™ (COOC%) and 1380 as*” (ajralopropaaa ring ajrataa)*
Tha IKR apaatrm abowad aignala at 1.17 (8R, ito*a on OTalo*
propana riag)] 1*80 (8a» 0% protona)|] 1*40 (8Hy J =
7 Ha, 0% protoaa)] 3.80 (3Ht jjt COOCIN$ 4*33 (IB, a« OH).
CoBpovnd XXTX2b on traatnint vitb POCI™pfrldina gava natlirl
(*)*ftift*oMt«&tiiMUita XXXXf b»p. 88" (batb}/10 m «

« «30" (C« 1.8j(, caol”). Tba BWR apaatra of JOLU vaa
Idaatiaal with tbat natbjrl (t)->8ifr*«br7aantba«ata raportad

br Bramirall™ at al«

Tha bTdroagr aoid XXTXla wbhan traatad vith tba



de«tirdrfttinf liyX«.die]rolotuMgrX*e«rbodiiald« in dry
wmVxrUam ebXorid* fvralsiisd ttw knowi™Mt” «xpM t«d
(s)»dllsrdroefaryssntliceols6t<»e ZXTZZI to good yicldf a™p*
85«841, m-71® (C, I*H$ cacij)! IU Infrmd abt«r»U
ftt 1720 oorrctpoBdt to S*2ji«t<»«. Tte KWR tF «««ra
exhibit«d sifBuilt «t 1*09 tfud 1*80 C3H MOIif N«*t on
oyti*ropABo rin()] 1«87 and 1*37 (3B MObt «CVCIfos)!

(Ba« J « 4 8i« Ol2 protons).

STBtliotlt of teUtoaBMhgwBthnitt aold froa tho
(*)-Ele-lsoeey or its notiigrl ottor hat boon roportod” la
Utoratvro* It oan «Uo bo obtainod omroniontly froa tho
laotono XXTZZZ aooordiaf to tlio aotliod doaorliIMid by Matsui
ot aX™ and lator aodlfiod by sobti and smch Ooy™*

C« BKPorlaaatal prooodaro t

XttBt>a»4>Caraao»>dlol (XXZZa) t To (¢)-Car>»9»0ao
(801 (y 1«S aoUa) in 99t foraio aoid (385 aX] <-8ft aoUs)
vat addod hydrofon poroaeldo (tOO al» 30X 1.76 aoloa) aloirly
vitu viforoaa attrrinct aalntalnlAg tbo toaporaturo at 40"
tHrouglieat tho roaotion (6 tirp tHo roaotion atztaro vaa
kopt oramifiit* Tiio aixturo vas troatod with ag« oaaatie
aoda (300 al# 409( to noutraUso tbo a«ld. Tho hydroxy
foraoigr dorlTativo soparatod aa a viaooua oil* Any
diaaolYod bydrosywforaosy darivatlTo vaa oxtraotod with
othor and othor ovaporatod* Tho ooablnod hydroxy foraoxy
dorivativo (880 g) vaa hydrolyaod vith ag» oauatio aoda
(800 nly 20i) to got tho dlol (186 g, eo”), vhioh oryatal.Uaod
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froi %thmr (40*60®), a*p* 6®-70®} e +13*1
(Cf 6™y (Found » Cf 67*24] Hf 10*68* QOj|"oH,""CN2*

Hgo require ¢, 67«00 | 10.63JC).

™ dlo«l wu ftir«ti«r from Ugrolii«
mep. 86-6»®. (Fovttd t Cy 70.66] ii, i0.77] H* 170.

r«qttlr«t Cf 70.64] Hy 1066 M I* ift* 170»il4*

MOy 8900y U 60y 132y 1060y My «i5 mTA"i AMR (caai”y )
0.7 (8Hy Ay 9fn I9ptoprl proton*)! 0.7 (~y £y 0(083)3 )]

1.17 (aHy Ay protoni)i 1.73 to 2.83 (4Hy CHg protont)}
3.87 (IHy ~y of1os) and 3*63 (tily 08 protOM).

3y3>Di—thyl>&»(8>»0 «y r* 1)-1»— taldotiyd—ylopropapo (XI)

To 3y4-C«r«M-dlol (30 gy 0.18 boU ) in aottoa*
(160 al) and irat«r (100 al) ««s «dd«d potatsiiai witaptriodftt#
(60 fy 0.22 «ol«) pertioBvIM during 8 hr vitii «ffl«icat
stirrlag. Tht ppt. vat fllt«r«d and vaabad tiiorotigiilgr witb
atJiar. Aoatona vaa raaovad fro* tiia fiUrato diati-*
nation. Tiia agtjoua portion vat oztraotad vitii atHar. Tha
aoablnad atharaal aolutlon vaa vasM vith vatary drlad
(IfanSQIl) and avaporatad to gat tha kato-aldaitrdo (XI)
(86 gy 83)fly b.p. 66-67~/1.6 aa. (Fomd 1 Cy 70.«<8]
Hy 9*46] H* 168* CxoHigog ra”™ulraa cy 71.39] ily 8«69~
aol. vt. 166.83)1 3000y 1726y 1376, U 76, 866 aa*l.
WR (COl4yS ) t 0.87 (amy A» cyalopropyl pmona)} O.tl,
1.18 (3H aaoHy £yj], C(OH3)j2  ~.06 (3Hy a# 0170) and
8.87 (4Hy protona).
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» »-DIl—tliarV8-(a'-hrtiw a <w»terl-n-»r»iri)
(awiBr<irgMmarproayl)*»y#Upro9tfMi COGCX) t

To dry mmwonmtim ttn”~*Mni* ft aol»)» taf
etlicr (75 ml) and drjr Mt&yl &odld« <O«a g) vat «dMd
fraduAlly iodia« (17 ft O*Ul aol«) with ftirrlsif*
Aft«r 16-80 Bin, wliiB «U mtga—im «m 41stolvdy a
eolutlon of k«to»aldotif4o (Z!'y S gf O»OM solo) in othor
(00 Bl) wiftt ftddod dropvUoi ftirriiii vm» oontlAttid for
anottor 30 aia. r)i« toX?len wm rofliskod for 16 min and
thon oooXod. 7ho roaotloii mixture was |JK>wod into an
iaa ooXd aoXtttioa of VIMCI (50 g) in wator (800 m!) and
etirrad for 16-80 min* thm othar larar vaa aaparatad and
waabad witli vatary driad (Kagacti) and avaporatad to fat
tha %ompovoA (XXIXX) (4«9 g, 70%) aa a oolowlaaa Yiaooaa
lignidy b.p* I1AO™ (IHit&)/0«6 HI* QMvid t Cy 78«0

Hy 1£a0] S00* ro(liiiraa Cy 7U 96| H, 18,06)C¢
mol. vt. 800»aX]| agitOy 2000y XtfOy 1360y M5y MO w K
HWB (CCldyS ) f OM (Sliy Ay aZaXoproj™l protona)t 0*67 and
1.08 m aaaHy C(OHa>2 OHg pmoiuil)y 3.73 (Slly
Oa and

ata-DInataylh8« (8 »*liardroKr>g»»«atily I*»»proiyl)
«I»(8»>0KO0pregyi) TOlopropaBa (XXIV) t

A aolution of tha diol (XXIXZy 8 g) in asatona

(18 nX) vaa eoolad to 0»6”« Jonaa raagant (8 mX) vaa tliM

addad dropviaa vith vigorona atirring. tirm saas vaa Xaft
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at (fi for 1 hr noA tUmn diXuttd wWk 1« told vator
(50 bX) and axtraotad with atbar (3 x 60 al). THa otJiar
axtraet was %ratM fwaaMITal/ vitu vatari aatvratod ag*
Xtaso™M agala vitli vatar ailA fSnaUj vitli tariaa and driad
(XaaSg”). Raaoval of atHar followad by dlatlllatleii
CATO XXZT as a eolourlatt Uqgaid (1*9 ft OiJdf)| 180"
Cy 1.98"9 CAXN)*  (rowd |
Cy 78,«<1, St U.18]| 1»8. rantiiirao C» 72M%
moU Vi. X98.30), 3314, 8900] 1685, 1450,
1876, 910 oir*« MR (OCl4, S ) t 0*7 (SI, «/olopro9grl
protoaa)i 0«87 and 1*10 (30 aaoii, !l** on o/al*r™*ano
rinf)] 1«X7 (5a, X33 (88, A, 1 m6 Hi, C%
protona)! 8.X0 (3fl, ]], <000%)! 8*30 8H i, J » 6 Ha,

Ci% protona adjaooat to aartagrX fmotion)*

aayX)-X»8*fIKcqffowrl) oyologropno (XXfb) 1

To an ioarooXd aolatioa of XX2T (X«6 g) drofwdoo
In nrridlna (XO aX) vao addad POCI* (8 g) dropiriaa during
X5 sin with aonatant oooXInf and aluilcinc* fim raaotlon
mixtvra was Xaft ofomitiit at 0”, poarad into ioo«vatar and
axtraotod vitn atnar* Tiio otJior oxtraot vaa waohad
aueoaaolToJjr vitn aoXd diX* aCX, aatnratad aq« laHCOig, wator,
tarina and driad (SagSGti). Btiior vat avaporatad to gat tna

raaidno vhiah vao ohroaatograpbod ovar.iMMiOMaiXiaa goX
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(Xi€ gt 60 f). fbm earllcr fraotim «1«M with >«t«
«@IMr (40»<O0”k«tilorofoni (1tl) ftamiaM pur* msatmud
kovomm (XZTftf X«QB g« 71%) «lil«h mui «® «
colmriMs UMiiidt IM8™ (“th)/8«ft mi] (<* e #TT.IN
(C, 8«4™ CaSI3> (Fowtf | C« 7»»X|] Sf U.U. CxgRgoO

Ct 7i.M] 8« 8960» 1785, W »f
USO, 1S76« 12i8, 985 uT~Af m (GC2M,S ) t OM DA
Ul7 m A»A» C(CH,g )] 1.70 and U78 (8g «Mliy C >
c(c%>2 )$ 8.07 (aa, Af *coe)%)t s.8? (aa, ] » 7 &, csg
protofi»)] 4*70 (lit, iNTosd 4« J m 8 Hs|] viB”l proton)*

tbom \jkt9r fmotioB* of th« eluroafttofVftpli fumlilitA
pm i»m&ri9 tmaturftM iMtm CXXTbhi 0»85 f« 86j{) viilth
vmt dIttilM to flITo « oolourut* Uquidf %xp« UON
(Htb)/8«8 wt * *xA*N (CF 4&7IC« COCIY) (Foind t
C, 79.88] a« U.14. Mqulros C« 7984 fl« X1.18"),
8900, 1700, 1i838, ItSf, 1878, 1X80, 888 m CK
INB (OCI, &) | O*7 (SB, n, oxolopropjrl pretoM)} 0»88 tad
1*10 (88 Mioli, jujlf c(C¥>2 )] 1*70 (88, a* 0% protons on
dovtolo kond)] 1*87 (8S, A, J « 8 Hi, C% protons adjsssnt
to doiwls b(Bd)] 8.08 (8a, & cocw)| 8.87 (8H, i, J * d 8s,
O8g»protons sdjMoat to osrtenjrl ftsiotlon}] 4*88 (88, |ft,

C « cag).

(B»fagrdroagm8wnstharl*np>proByl) trolisrossii» (UTI) i
To s stirrod soliitlon of aotligrl nsgiiosiiM lodido

(propsrod fron 8.8 g of nottiarl lodido snd 0.8 g of sotlTstod



maCMtim) In dry mthi&r (25 ml) v»t adM dropirit* in a
soXtttion of thm «iMtiirat«d k«toa« (XX7«t 0,9« i) la dry
ettwr (XOsi) dvrIDc XS min. Aft«r ttlrrinc tb* alxtw*
90 Bin at rooM taaparatvrai it vas rafXmcad for Xt ain«
eooXad and daacapoaad Igr pourinc into an ioa-«od
eativatad ag. X%CX (90 bX) and tba rasidtins soX«tick
axtraatad vith atliar (8 x 80 sX)« Bvapwratlen of tiM
aoXtwt affordad tha aspaatad laiaatoratad Igrdrosr oon”™Bd
(XXfX{ OM g, BI aa a eoXafwXaaa Xignidi bp» X3ON
ONith)/X.9 wio ()N = A (0, 8XC, Cml?™) (Fowd i
C, 7990] H» X8*S9| H* 19%6. ragliraa G« 79.99
jSt X8.97% BOX* vi* X30.99). 3390, 8900] X80,
X409« X390t XX90, 9X» 990 mrU 8r (C™M™, S ) t 0.7
(@ ayaXopr~X protona)} 0*90 and X*X3 (38 aaah, AtHi
Ma'a an araXofropana rini)] XX7 (98« a, protocia)|
X.70 and X.73 (38 aaaH* C « Q832 A*
4.79 (XBf 9rottd At ™ « 9 8at vinyX proton)*

«oyaXopropana*9aarlioanrXata CaoflXb) 1

Corvnd XX?X (0«9 f) ¥aa diaaoXvad in dry at™X
aaatata (89 nX), aooXad to *XO"N ai™ traatad vith a gantXa
atraan of osonlaad osygan fw XOnla* Tha aoXvant waa
diatiXXad off ai™ ttia amda oaonida takan in aoatona (XO nX),
aooXad to (O and traatad vit)&lona*t raagmt (3 nX)» Tha

prodvst vaa workad up aa uauaX to gat tha hjrdroir aoid



(XXTIXr) vUioii on vitti dlaxosietliiaiM «ffor4«d
th« liTdrasj Mtcr (ZXTIZbi 04X g, 9X3%) a« a «olourl«ss
liquid, b.p. X0&" O)fttli)/3.5 M, . $W.2® <C,
8.76”, cBAJ3). (Found t C, Bl H, 10.XOf  800.

96*97$% Kf 10.07$ kol. wt. 800.87).
~ WPC 1440, 1380, 1888, 1176, 886
IBSI (C9SI3, B ) < 1*17 <6H, N»*s on ayolopropaiit rlii8)$
1.80 (6”, CA3 prot<»s)$ 1*40 (8H, il, J « 7 Os, C{* protons)$
3.60 (3H, At COX%)$ 4.33 (IH, Ja®, OS).

(«Y"DHiydrotiifytiotli—ol—%<»e (XXYIII) 1

To a atirrod toliHioii of Il IlI*oditrolokM xarl«rbo»
dlisldo (0.808 8» 0.001 sol*} In dir/ aotbirIMio otaorld*
(65i), «0ool«d la an ioo->batli, vm addod la ona portion a
aolution of tba IgrdroiKr aald (XXTHa, 0.186 g, 0.001 aola)
in aattiylwia atilorida (8a|). TIm atlrriaf vaa oontiauad
for I hr at O aad tliaa for 1.6 hr at rooa twparatura.
fha praaipitatad M,8**diayaloliazfl uraa vaa flltarad at’
out aad vaaHad vita aatiirlaBa aUlorida (4 al). Tba flltrata
vaa vaaHad vith aold aataratad a~* MaHO* (8x 6al), tiiaa
vith aold vatar aad driad (lagSQ”). Filtratioa aad
avaporatlQB of tiia aolvaat laft a aaaiaolid aaaa (0.16 Q)
vhiah vaa ahrcwatograpliad ovar ailiaa gal. Blvtion vith
a aixtwa of pat. athar (40-60”") aad ohlorofom (3tl)
affordad a arratalliaa aaaa (0.1l g, 637) vhiah vaa idaatl-

fiad aa (*)*dihgrdro ahryaaathaaolaatooa, a.p. 83-84",
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<NM® « .71® (C,Cttdl))# (Ut.®* B«p. 83-M"t

(oCc)N o (Ct 4.a6jly CaCl?™) ) (Povnd t Ct 71*85]

a» ».«1] 1108« rmtvAr™*B C, 71k39] H 9.0Mt

m U vt. iM.sa).

N MOy 83d m T

INR S ) t 1.LOS and 1.80 (SK <Mil, jJtAi M*** «3Talo«
proptiM rIBf){ 1*87 and 1«37 (38 *««&« *O»(»19g}f I*es
(dH, H, m 4 Bt prptmm)*

iutlyl ( » » . R0 i

thm Hfdroagr Mtar (IXfllh~ 0.6 g) la pyridiM <3 m!)
VM tre««t«4 vitb iIOmn i) at O™ Yika maotioii aiactura
was Imtt oramlflit at Ot pourad into ioa*aol4 vatar* w«rkad
lip in tha uvaual aannar and a“uroMatofraptMd orar AfROs e
ailUaa fal (ltd). Hif alutlag vitH a Aixtixra of pat* atiiav
(40M60") » ahlorofera (3il)t pura aatHgrl (»)>aiawahryaaiittia»
mata (0*3 gy 653%) vaa o”tainad aa a eolovrlaaa Ugvcldy
H«p. ad® ONttn)/XO MB] (M) | « *30® (cy |.6;E£ 011013) (reiad t
cy 78*31} Hy 9.M* r«qiOraa cy 78.49| fiy 9.9d"}*
~mtx
H& (CCldyS ) | Kk8X and 1«34 (3H aa™Hy Ayi,« Ma'a on ajralo*
prepaaa rla<}{ 1.70 and 1.75 (3H asaHy Ma's on dimbXa boad)}
3.60 (3»y Ay .COOCHSs)! 5.33 (Xg, A, J « 3 Hs, YISfl protott).
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otona iin

" h atafd08p6QIfiiB »yfit!iOiis of afttiiyl

(+)-tfepans-.</Mlysattthe!Bale ffi«i!



In ttui pr«rlo«t «hapttr v« tetorlM < n«v
eimtiMsia of (0)»|B|f|8eiu7saiit|ie*le Mid froa S,
6 RMSftT-a-CM (XXX)* now vUh to doserib#”
etoroospoelirio ty&ttiosis of ilit Rf 8 R)*
IUfilrorUTs«BtiiMI« ftoid MtJirl ottor (1) frm (™h>
(I B 5 (XX) « Fftvorakli ring «ontr«o%ioii
of an aj™roprlatoly tn~titutod “broMOoyelobutaaono
intoraodlAto* Tho AbtoXnto ooafiguratioii of Xis voll
estabUtiMd™ and = porscml of tbo ftbaoluto mtmoturot of
X, XX** «ad XIX* M ilioim la tho eoooa™anjrl&g fif tiros
olotrXr iadioatot tiiat tb« C*3 eiiirftX oontro of Xbaa ibo aa«a

abaoluto oonfifiiration as C-ft of XX and 0 € of XXI*

X4 ottr oarllor arntlwaoa*™*™ tbo of XXl
booaM 03 of Xvltlioiit oplMiritatio&t tbna maintalBiag
tlio tra&aitioa into tho nataraX sorloa* fbo pros«it
esy&tbhoaia dotoriboa tbo aoovaraioa of C*6 of XX lato C»3

of XfiTint tbo natural (“)piaQMar*

Tba aootosf oatory aatbjrl 8«&-dlJMtb|ri»3»a!8otoKjr*

ejrolobtitrl aaotato (V), b.p. X80 (bath)/X.5 mi, (™)]*
| (Cy X8ty CiCls) «<aa ™»tainad by kaoim aotMa*”
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froM Xl br osonolysist Ba«y(Mr-VIXUg*r (nid«tloa aDA
emt«riflaatlon vit)i diasoMtban*. TrMtaont of Y with
Mtlqgrl lodldt gm'f in eO)( yi«ld« %Ht solid
orjrttalun* dioX» 88diMtiiarl-a-(8<»)irdrojgrisobulyl)
erelobtttanol (V1), 70-78®, (0C)™ « -e.®® (C]
CiCl3)] XR I 8336 oa*” (lijrdroxjrDi MIR (CDOI3), S 0.9,
Cft,Af 9H Ofttii, C%)| 1.1A (&, eii, )| N+
1.73 (jit CH)] 2.M (SHf OH)|] 3*66 IH, Ci]Oa)

Oxld«ti(m of VI with elth«r ehroaloi trioxldo*
PITidino or Jon«*t roagoat tho tfjralo™udanono dorlvativo
2tS*diMttorU3*(8'«]li3rarox7ifolratyX> oyoloMtium* (?11)
i1a Ca flaXd, te.p. 130-6® (batti)/1.6 wil » *24®
(C, 2*57”, CHCXj)! IB t 3336 (&ydros3l}| 1778 9wWT™ (earbenjrl).
NWK (CCl4) tS 1.06, 1.16 (ttAi 3 HoaoH, CHM)} 1*20 (a,
6+, ccs©@2 )3 X (4, 2H, ~ - 4 C%)$ 2.9X (i, 2H,
CXiig)* BroBinatioo» of VII with X oquiv* of broMina ia
ehXorofOTB at roo« ta«p* for 30 «ia. gmw tha c”-brono-
ofeXobtttaaoaa dariTativa VIXI aa aa mtabXa oiX, IR X766
as*™« Ttia broMiaatioa vaa aot ¥ary aXaaa vith aoaa aida
produota praaaat dua poaaibXr to tha praaaaea of tiia fraa
tartiarjr DgrdroiyX groi9* Cruda VIII vat* tIMrafora, traatad
diraatly with pondarad aodiw aatboxida (X agaiv*) i1a dry

atliar* Ttaa arada raaatioa produet vaa aiiroaatograpbad orar
aiXiaa foX (aXutad vitli XiX aixtara of pat* athar, b*p* 40-60®

aad ehXorofom) to furaiait 2f2di«atii Do (2*i)rdrox]rm



iIsobotflVayolopropan* oartoylftt* IX* in 34jf yltld from
V& *e * eolovrUts liquid] b*p. 1804t™ (bfttH)/3«5 nitf
(0C)|™ « .10.66~ (C» S.TSjI, ClICla)] m « 3700 nT~ o~oxyl)
HWR (CCla, S ) | X10 (At olX C%)t 1*13 OIt oHb Cfls)} 1.46
(1, J « 4 Ho, CHg)] XOB - X53 (83, CH| 8.8X Qof X

1}l 3«M (t, 3Ht COOC%). That XZ IKtA ttM earbOMthoxjr
end ligrdroxjrbiityX tid* ehala otIMr was «X«ar
trcm 8 ooHparitoQ of lit IM Mpwtrm and Q8C batkaviour
vitb tha liiriseear oMainad fro* (¢)»Oar»3»aiia (Chaptar XlI).
QS of aruAa XX bafora aaroaatoiraptkia purifiaationi atiowad
no traea of tba ft*iaoaar (with $ oarbovax 4000 on
ahroMoaorb at 130" and % fXov rata 70 ml/min XX haa a
ratantion tiaa of 5.30 nin wtoraat tba sli®*laoBar alutaa

at 4*67 nin»)»

3 Na ttia aaci-bansilXie Favorakli ring oontraetion
of &£-broBO»aJraXobutaaoiiaa la kavh to prooaad atarao-
apaaifiaaXXjr™ via a raaotion patn way dapietad in 7X00¢A
tha faot that onXy tha trana-iacaar XXvaa fonnid ahova
that braalnatioo of 2XX vaa alao ataraoapaoifla XaadXing
to tha abaoXtita eonfiiwation VXXX Thia vaa axpaatad
elnea Draiding BodeX#l ahow that tha bnliir tartiary hjdrmgr®
bWKrX aida ahaSn affaativaxX/ bloaka ona aida of tha
araXobutanona ring in XX raaoXting In a ataria prafaranaa
of approaah of tha broMaioi ion fro« tha oppoaita aida*

FnadXOKE dahjrdration of XX vith phoaphorovaaagrahXorida



In pfrlAin* at O™ gaYs a SsX alztwa of Xand its «>e
doutol* bond i«OB«r, Mtfegrl 2| a<<diaat2r|>>3(2‘-aat|i7|»
8"-prop«n]rX} efolopropa&a oarbcagrlat* (X)* Tiia «Ix% m
vat Mparatad br eiiroMatograpliy ovar silTar altrata

e|[lUaa gal (Xi6) (@alutlon vitu 3tX alztura of pat. atHaff
b.p« 40-60" and ebXorofom) to furnlali pura-Zi Sa %(
rUuU fro« DC, b.p. 96-100* O>«tH)/7 mi (<<)*™ « «U.2®
(C, uni, Ofcia) (ut.® (M| meusr® (0, s.Ujt,
C'AX3> )e Tiia produet vtiaa aoMparad vita an aiztbaatlo
dX»jUaSBt'G*»«Btheeio aald aatliTX aatar™ ga™a aigrar
iIKpoaabXa BVR apaetrm viilah fully agraad with tha
tpaotriM raportad In Xitaratura”™ and liad idantloaX
ratantloa tlaaa in Qil: (vitb iX on ehronoaorb at 8®,
N fXov rata 60 al/ain} Z and autbantla dX»tranarlaonar
had ratantloa timm of i*XX nln., vliaraaa avthwtlo dI»£Ilgr
JottML iooaav” had ratantlon tiaa of 5.X3 nin«« Ho

traea of tha elariaonar vaa found in 1.

Bacparlnantal proeadura i
MothjrX (»)*pinonata (1?) -

(¢)*<«Pin«ila (X6 g) vaa diaaoXvad In dry athyX
aaatata <75 «X)« aooXad to -XO™ and traatad with a atraan
of osonlsad oagrgan at tha rata of X« g of ocaona par hr*
tiXX no Bora oaona vaa abaorbad. Tha aoXrant vaa dlatllXad

off «ndar radnoad praaaura and tha amda osonida takan in

aoatona (85 aX)| eooXad to & and aXovly traatad with Jona'a
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B0 rl)« TIm r«actioB mistVBf was allowed to
tttiad at room twnparatura for 1 hx~ ttM& dilutot vith le«*
vator (150 ml) and aztraatad with atiiar* THa kato»aald
vaa aaparatad from tlia attiaraal aoltitlon in tlia fora of
ita Kraalt by axtraatloa vith aq. (asn, 160 » 1)« Tha
ag* portion vaa aoldiflad vith aold dlls HCI and wctraatad
vith atiiar vhleh vaa vasbad ttioroughlx with oold watary
brina and driad. Btikar vaa amporatad to gat tha kato-
aeid, vtileh vaa aatariflad vilth dlaso«athana and tlian
diatillad to gat tha pura aatbyl plnmta (ia*a g, fttjl),
b.p. 180@/8.» M. (oc)g* » e84.*® (c, 1.uJ, cacia),
(Pomd 1| C« 66¢A9] Hy 9.0L CxxHN% raqviraa Cy
a, S900, 1780, 1686, 1486, 1016, 060, 830 a«*/«
MR <cCli4, 8 ) t 0.8 and 1.3 ( 3H aaeh, x¥aMf 0(CUN)2 >1
1.93 (3H, A, COC%H 8.83 (2H, ili J »« 8 Ha, protou
adjaoant to COOCUs)} 866 (dH, COOC%).

Matlgrl («)» 8 8dlaattarl-»araaatoiy oyolobiityl aoatata (T) t

Matiigrl (e»")«pinonata (Ifi g, 0.076 sola) vaa alxad
vitn Boiat eiiloroform aolution (186 bl) of parbanaola aald
(approx* 13*€ g, 0.1 BOla) and ttia rtaulting aolution vaa
allovad to at”™ in dark at rooa taaparatura for lOdajra
vith oooational avirling. Praa aaid vaa rasovad froa tlia
aiaorofora aolution bf axtraation vitH aq. %Cpg (1(~, 800 «1),
tna organia layar vaa tnan vaabad vith vatar and driad
(Has™Qi)* Chlorofora vaa diatillad out froa tba aolution

and tha raaidua vaa ohroaatographad through ailiaa gal« Tha
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eectut* T VM obtaln«4 (13*6 ft w vitb a

mixtiir« of pXs* stiIMr <40»e0”) «nd ohlorofom Ot3) «ad

tlum dittilM M eolowlkts liquid« b.p* 1S«$® (“th>/

1.6 wic * «2X,a™ (c, usH f (romd t

C, 61.57] a, 840} CoddsQ Ge 6LOB} g BATKX
N 8000, 1736, 1437, 1370, 1234, 1046 vaTk

KR @A, s ) too «di.16 (aa Mail, AAL (Cr)2 )|

1.96 (aa, Ji, 0A)| S.8L (88 B, (4 to CN%)f

366 OH A, QO00H%$ 4.53 (IS, ft, CIOM).

8a"»Di—tIMrI»3>ga*>>iMrareaari»o»utyl) eyelobntmol (fl) t

To « itlrrod »olttfclon of sottiarl lodido
(pro~arod from 86.4 f, 0.2 aolo <a Mtbarl iodido and 6 g,
0.8 mlo of «etlv«tod a«g&«siiat) in drjr otbor (286 «1) v«s
eddod dropvito m soltitlflti of tito aeotato V (10.7 t, 0.06
molo) In dry ottior (60 al) dnring 30 «In. naintainlai nitrogen
ataosphoro tbroughout tHa raaetlon. Aftar attrring tba
aixtiira for 1 lir at rooai taaparatvra, it vaa rafluaad for
lialf an hr, eoolad and daeoapotad by pouring into an iaa*
aold aaturatad R#Pt (160 al) and tlia raaulting aolutlon
vaa aztraatad vitti atHar (3 x 60 al). thi8 raaidua aftar
raaoval of atiiar vaa aliraaatograp&ad ovar ailiaa-gal.
aluting vith a aiactura of pat. atiiar (40>60") and
emorofora (Itl) tha diol VI vaa olitainad aa a aolovrlasa
arjratallina aolid (6.9 g, 90%) vhian vaa raaryatalliiad

froa pat. atHar (40-60®), a.p. 70"72®, (°*M)|® « *6.9®



(C, cfs33) (Poind i C« €9.68{ a, 11.63. Cx0%0O"
r«%«ir«s C, €9.78] H, 11.70J3f). a/«, 1S$ (K™ - 0B)] 18d
(M~ * SOa)| 3336, 8900] 1468, 1376, IXdb6« 1066,

930 0a**t m (CHCI3, S ) t 0.9 and 1.03 (38 m h, Atil»
06 protont)] 1.16 (&4, QOcI%2)$ 186 » 1.73 (61, a,
cHXCI s.66 (88 (M protm}] 3.66 (IH, CJIQH).

2.a>DI—thyb3»(amtardro«yl«obtttyl) oyelobtttnwf (YXI> 1

Anfardrotti etsroRIUM tri<»ld« (3 g, 0.03 aol*) vat
«dd«d to ft «tlrr«d solution of dry pjrridisato (4.74 g, 0,06
Bolo) in C~™1lg (76 »1). dMp burgABdr tolatlon imc«
etlrrod fmr 30 ain at roo« tosporaturo, and a aoluHoa of
tiia dlol (?2, 1.78 g, 0.01 solo) In G «1) vat addod
in oBo portion. Stirring vat owitinuad for 3 br at rooa
toMporaturo and tha tolistion dooantod froa tho tarry blaok
rotiduo vhioli vat vathod vith otlior (100«1). Tiio dooantad
CHgCI2 toltttion vat oaooontratod in vaouo| tlia ratidut takan
up in atdar and tut oo<binad otiiar tolutiont vat vatliad
tuBoattivalj vith vatar, told dil. iSIl, ag. HaliCQa and
finally vith brino and driod (lasBQi). ttio ratidui aftor
ranoval of otiior vat ohrcMUitographad ovor tilioa gol.
eluting vith a nixturo of pot. othor (40-60") and ohlorofora
(7s3) tho hydrosy-ieotoAo VII (1.01 g, 63’\) vat ol»tainad at
a oolourlott liquid, b«p. 130-6® (INith)/1.6 n .

m (c, 86, ifoma t C, 70.61i H 10.66]
Cxo™m”~g roquirot C, 70.64|] H, 10.66JC).

65



N~ 3336, £860, 1776, 1465, 1376, 1166, 1066, 910

HR (CCang ) | 1.06 and 1.16 (38 «Mh, CHa frotoDs)]
2,01 (ea, Jl, COC%)™ 1.20 [SH, CCCHg)"]; 1.68 (2H, d, J=4Hz, Cli* .

U3» (8 <«yicob«fcyl)* bro«o<iyal@otttattom (Y I11) t

To ft stirrsd solution of tim tirdrozjr-kotoao ?I1
(Qab6 cf 0.006 aolo) in dry cacij (16 «1) vat addod drop
VIM e solation of dry toOMloo (0.83 g, O«(X)6 aolo) in CHBI3
(6a|) during 16 ain at rooa toaporaturo* iitlrring was
oontinusd for anottior 30 ain tfilon broaino oolour disappoarod.
Tho OH3 3solutioii was westaod thoroughly with i«#*«old
vator and driod (RaaSQg). Chlorofora was distillod out in
Taouo and tho rosiduo (O.% g, oorrosponding infrarod
absorption at 1786 oa*®, ojolobutanono) vas usod dirostly
for tha noxt roaotion*
liottyl | | a”~8«8*diaotliiyl«3»(8*»hydro»yisobiityl)
eyolopropaaoosrboagriato (g ) 1

A solution of tho tarotto ooivound VZZZ (0.61 g) in
dry othor (6a|) vas addod to a stirrod susponsioa of drjr
sodiui aothoiido (08 g) in dry othor (8al)* Aftor
stirring for 1™ hr, vator vas addod to tho roaotion
aixturo and oxtraotod with othor. Tho othor solution vas
vashod thro«”™ljr vith vator, brina and driod (HagSQ").
Sthor vas ovsporatod froa tho solution and tho rosiduo vas
ohroaatographod ovor silioa gol* Qr oluting vith a aixturo

of pot. othor (40->60" and ohlorofora (1tl) tho hydroxy*



est«r fin was M tAM (0*16 f« 37}, ooloarUtt U~ uidi

b.p. 120-5@(Itii)/3.6 aai. - -IO.W® (C, 3,75jJ,
CHCI3>] (Fomd t C» 65.94] Hf 9*9d* r«q«tires
C, tfS.97] 10.07j{)« «/+, las (M~*C?)| 1& at**agO}

183 OI"YH"MO-COOCH)! (MoU vt. 200.87).

Nl oy

865 earK Im ©ci4, S ) t .10 (3H, £, Ci%}| 1.13 (9H» At
aH3 protoDs)| 1*46 (84, J « 4 aSf CH* protoa)] I*OS e
1.53 (&, ot 2.81 (1», Q)] 3.56 (3H, COMfi3>«

Th« tajdroar->Mt«r IX (0.87 g) In nrridla* (1*5 al)
v«t treated vitb POCI3 (041 f} «t O®. Th« rMOtloa
mixtur* viLf laft at (& pourad into iaa*oold
vatar, vorttad 19 in uaual aazi&ar and eturoauttograpbad ovar
AgKl~aiUaa gal (1t6). Bjr aloting vith a aixtura of pat.
atliar (40-50®) and aiilorofora (3tl) pura nathjrl (»Ki3aaa—

ahrraanthaaata (0.15 g« 65j(} vat obtainad aa a aolourlaaa

ligttld, b,p. W-IOO"Cbatti)/? nm e m.a® (C, L.97J«,
caci)! (IAt.** - (M)f™ o #W.a?7® (C, ). (round I
C» 78.47] H, 9.83] 188. C« 78*49]

a, 9.95|(] MoX. vt. 188.85). b~ 1730 aa** (COXHg).
NCR (CCI4 h ) 1 1.18 and 1.83 (3H aaah* AtJk C(C%l}s )$
1.38 (la, ayalopropyl protoa)] 1.70 (5a, Jd« C « O(C%)g }$
1*96 (la, ejrolopropyl proton)] 3.50 (3a, £, CO00%)]|
4.83 (la, Ai, c = ca).

65



On liquid etaroBatofTftphie analorsis of e

1) Mctharl (¢)*piiioaat« (A) and MtliZI 8 2dia«tliP»3

fteatoxa™ooyelobufejrl

crig.ae)!

2

(B) obtaintd froa (4}“»PiiuKM

66

(C) geiBft. (O *i«cMMrs of wmttifl SyS diMtIkAI

-a-CS'-hydroxjriaobutyl) erelopropaiifoarboxjrlat* obtaiaod

froM (e)-e«r-3»«&« snd froa (¢)-»pia«n« roipoetivoly

(Pig, 37)] ad

3) iidl (B)

(attUMDtio aaaplat) and tiui (¢)»tranari—ttorl olunrtantbaflata

obtainad froa (e)e

pinana (Pife

vara tarriad out undar tHa foXloving paraiaatara of tna

inatruMBta i

Vi)

Til)

AXMII-MCli Dual CoXiaa daa Ciironatograpti

3* 10.TOOBO

PiuraMtara
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FIG. 37. GLC ANALYSIS OF CIS (C) and TRANS (D) METHYL
2,2-DIMETHYL-3-(2-HYDROXYISOBUTYL )
CYCLOPROPANE CARBOXYLATE
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FIG. 38. GLC ANALYSIS OF CIS (E) and TRANS (F)
CHRYSANTHEMIC ACIDS
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XMWt JMftrttt awBaat

s. a,-A &J1IT x

Th« ufuaX QMhcKi of eontvolUiie iosoet posts by
api>Uoatilco of pestioluefi suffm froQ a 8«vioas di*vteok la
thot toiide not only to oth$r i»s@et3 W uomotie
aniBiails tmt alao to hmm b«liie3* Ttmm pe”~ldKlea mn poUuto
tho enviiHM iciQiit wmf of thm possess a r«aiatial effeot*
Horoovcart iaseotd havo bo«ii obs«rv«d to devolop a r«oQ7IEmble
resi9tano« to psstioicles by their tis«»

Efforts were unuor W&y to timX out soas) new chaalcals
vinioh Should bd highly speoiflo to tho in@oets to bo troetody
should b« Qon»toxie to oth”r Icieoots md liman beloga and tho
Insaots should not develop resist™noo to these nev ohcisdcals*
AUI03XS in ac™Mvicig thla goal d«olopod with thé& imoMillod™o
of biologicslf hioi“"cial and behavioral dlfforcoosa i”“ch
set loaoots apart froo oth@r miioala* Hlat<»rically tho fact
that harmful Inaaet apoclos oan b« controllod with their owi
horaooos baglas with «dlliai35”™ who vao tha first to obearva
that the lipid axtracta tmm abdoaens of ? It »ala oooropia
aotha eould oppoaa or provmt tha siataeiorpho”™s of ienatura

iInsaota* 1h« suhafcaace raspoaaibla for th© failara of th«



S9

rappearan«<i of mf trnce of ~rval oharact@!ritttiea wes th«
teflAJiff It was fttr«ier oottflra@<i Iy ssagei«9'o»" "®
that the active horeional eotspoin?™9 able to penetrate th«
unbrokmj cuticle of iasOCt» to prodno® safficleot aoppbog«o®tic
damee to pr@eltrle nomstl metaf)orplK>sis« Theresult vas ais
inseet of a papalad»Xt aixtar# Which Is I@ssviable and as a
resolt soon aim without cmpldting & fU3*er (i@valopiae»t«

It was som confimad” that tha lipid extracts fro® thjraaSf
huaaa placa&ta] various othar vertabrato organs”™ evan fros
ordinary haavy craaa and also the axtraota froa agbpanal oortax
of vartttbrates froa erustaeaansf from aliaost all phyla of mimISf
hydroids to vartebrataS| from mie?o«orfa8iimiSf and plants possaas

a variable aaoont of Juvimila honacme aotiva subatanoas*
B. COdfiffliatanp of JTiiganila®™ae”

It was obsarvad by iaailliams™***) in 1756 that tisa
abdotaeas of tha mlea of Xarga batterflias« flyaloftiora aaaropla
and aaisia ainthiay oontain an oausually larga amount of tha
Juv”la horaona which h® axtractad as vcaeropia oil*. KTfort*
ware uotleaf way for the praparaticm of imrifiad aactraets™'®* By
employing oartraction with ethanol and by tha application of
caroeiOtographi6 taohoig™as illiaas and Lair™ ot™ainad a
fraction with at laast BQ"OOO ilaias higher activity than tha
Initial cafflpopia oil* Finally aollar at aU ~»”~ wara able to

iIsolate the pure form of t™e juvanila horsk>na fros eacropia oil
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\xf on li“roved niethod of etDliiCular illstilU iitioo ~* D it

pur« iuvm ilO hQT&onQ m activity of a»6 x Id® *t«aebrlo*
i:~t3 |K)r aderoUtro ooi"”™ea to an acti™Itjr of ~ *t«iM Ivio*
units of th9 Iciitiaa. \ffitptirlfi34 0 ii« the eoa™~oM
respoosibXo for this javsoiie hormone ae ™ fity was

"8 cstMiyl 10tXZ<M = |?20xr*7«»9tlqpl«dfU«<iiadN}irI*tirldeda™«@ »
dlQoiote (X) ~th SBaHwflenflgtarsitloo of the mibititii@ eits9(

at the S«3«doabld

N . eoocHj

c:i)

Tiw firiit 9]iithd«iO rae«alo 4uv«wilo hogmm mm
TMpor¥®d by Holler at Cos”™rIlm ~ th« bioloi'toel
activities of %Q natm”l j*noile liormta ana tita ajptiUidtie
ep”oiemd of tha algist iaoc”rs of the honoiia™ that
ajfcithetio ia@th™ (¢)*tra{iay %tm»$ oiariOfii<»0])QK3"7*athyl«3«

U<d<Mfis™H; hyl«t?idooa8 tMV™<>>"VYV\®) aotlfity at

the DQtural horoon©@V*"\"*  The r«aainini» laootsirs ware lo&s

estiva* In X9y8 a aeomd horoona (11) of mmiX
p/Ni'oaotago In o@orolila oil ms taoiatad Ijr Miyar at at.g’}a

This ooQiiouQa cilffara ffoa X by the pras”ioe of a aathyX
Inst«tsd of m o”yX eroi™? at C™* It Is baXi’vad that tlia

aaoond horsone la a pareoursor in th@ Mo~thMla oi I*
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FLOWSHEET 12

BRAIN
(NEUROSECRETORY CELLS)

CORPUS
CARDIACUM
BH BH
CORPUS
ALLATUM
JH BH
[‘-
JH
PROTHORACIC PROTHORACIC
GLAND GLAND
MH MH MH

ADULT or
IMAGO
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A Ot«rO©3p0-eific of Juvonile howaoai' lia«
53 .
achlovec by Coroy &t el* in 19/~* u@ v~al oth#r oethods for

tlid syowh<7ul@ of th« bomme fmv@i al9o t=@«i (leserib”™ In

<e ~tolo of Xnaeet Juvaalla Haraotto for thalr QontKil of
aanAlte aalii”®

flir»* horaoiiks play vitd|l roX»« in tho r~galaticm of
isd N~ po3t««intyofiio e«E« iir®In hopsoii® <aH)f
Juv«fA 1@ horaouQ W ) nm  %h” risiiitliig hm ioii# (mi)» Hom oal.
control of iasoot ddvolope®™nt my be r«pr<?80iit™ us aho” in
tkmrnuhmt Hm

'‘tho aevdlopeicnt growth of Imrvfi is acoon”«aix»4 b]r
acRiiUng* IArvcd oonXts aro a sieor~Uon of th«
poXyi»@ sitide horskm<” froa th”~ nmaro>M~«m%otf enXlIs of th” Inrttlii*
Siild i& Aim kaoim £9 Qdtimting i"Tfam9 &%nm on® of its
aaln funcliioa In to »ttawlat© tha activity of th« prothorabic
gl&ndtSf ifbich pwrnee th© g»ultinf hor®on« or oodysoii*«
Ama the oerpor& aXlata soerot* th« Jirrenile horsioaof th«
cooeantretion of '4ilsh varies la the dltforent sta™M of
insoct aOv«lop«iit. rhos it is ab#nt in th® ' ryonie iMYiod
appoaps in ~0 laoolti™ stre* slovly aiikin?®ir* In «i#
pupal aonltitii*;# rtoulting of tfe@ inago ta™©a p3™«» only in tha
rolativa ebsenoe of th® JttvaalXo hortswii)» ThQDSX'9 tha
tr*tANt of tha papst vith JuirkmiXa horaoae laaOs to addltioiial

aooltini; sg4 tbo fippear oea of giant forss apa avidaotly
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1. CECROP.A .r/VEN ; E HORMONE

»

Ox
I
CECROPIA C.~NJUVENI~"E mORVONE CECROPIA CPJUVENILE HORMONE
2.FARNESOL AND ITS DERIVATIVES
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FARN ESOL
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Jwenll® liorswo®© ogela b@Miia to bd pioasiodd
in th@ ndult ins@etit thd It> is oeoessax”™ for jroik

in tlic feaele m€ fop full activity of th« aecesaoi™ glaacls la

tha Xt Jias biisa scygg#st™i timt the JttvmiXo h-Qzro
eoDtrolti ovapian md ii<wwelopi3aat by coQtroX of protoiii
isutabuliaa™*  Juv«nil® al”™ activate th« ™otIM3raoie

giosda viiich prodttOdi aedysoiMNMtM*

anfewftk,”

U ~och att«iu<ai "8 Olwted
tovaifds th@ field of t@srp@mid ohe@i”py for the eynthe”™a of
Iweooieia 3chaialai™**®H solatea ™ e v«aikimo(m

sesttearpenoid alooi”™lt FM 9Sol (111) fiR>a the T”ssetario
sMermmts and yeaste* He oUserved”™® tlifit aaoai: vairioiis
terpene d”~ivatiir™ the fametyl nothyl @tb@r <XV)

dietlsylataino <V) ws*e cKmsiaera&ly e»™e seti'*e than €mam<”

and tbe et™l thdr of faroiisol a@$ly tviee m aotive m
that of mth”l otiier* ui4gX@sVoP ti»™ «MifiPi3a their
aetivity on the bog pwoHxm” i“mesyl sa™tsyl eth€or

is lilso I>eiag used as tit® t@st dubstatioe in several
physiolosicGl aaeaye. 10| XIkEpoxy”~a]Jme3ol <¥la) and |0 flU
6po]Ey»f&raieeylc/tisyl*etE)er (VIb) are Qiao s”wn to bo
pbysioloiji&ally eetive™* r.overal ssturitted straight dhetii
aleohols eoa their iitrthyl sthera were prepared and tested &y
Bowm et eX* Thy fotmd thst dodecHttiod, and dodeeyl

enNer (¥Z2) «dth siaiX”r c&rhm eleeXetcm ea fia™a™iol. «/ere

exoeptlomXXy aeti™* sattirated hexahydrofameeoX (tltt)
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[»0osm9«3A womn &0tlirity«

latffJUUaaa

imi 9t a rhetios aiZEtttr« pr@]Ap«d tif
trratcMKit of «ti aahar™xo”™ «thirioUe 8ol«U<»i of faiti«i«tiie

eci4 %fith hytlf*gaii ohlorid** 2 edxtiir« kmm as Uarnm”iXims

redetioQ slIxt«r« ims i“otm to posmi @ tmmmv
activity on e<ir%6li} Ih« laost s ™ v «
higlMf* eertalB BMpfem il«xtdficd bf

aowMmk @t as a™liydb traas 7yU»dicdilor<sraniss«)ate <XX)

TImin that ov«n « nmnogvmciosag# of ttdi
ooopouod was suffiQioQt to prevent aoraaX aoafplKisaiistSs la

iinnrhoocirls* m s oot™pmaA mg m OA to studias

B fm l« stsrilitry oTloiaaX offsets mtd iiM M tim ot

ootftjaorptoais by 3uvanoi<la»

3» fim alal aafl JLtii ccmpared to tasmuci
gafcnlol (X) and its lo™ar @thora dd not axhtbit any

aiit a s”rlas of Uapiimtivad of garatitol ix)"
(“troneUol iXt) m& tetral*fog”apaiiioi (@2 >are Haovii t"icdi

a” Bctlvc (m scios bags™*

laaggiiat. a@>insiyfta..ai:.

c*) aBrtmU»ia.nag. amafliftjialil,
TbM apoicids o f #th<ir (IOEZZ) and tlia

mlogoaa atliar 6«riv@d froc (X1V)

prapared Nagps” ifita foaad to Ini Isas aetiira oa liat*ptaran



C

3 DERIVATIVES OF

4

XX1

XX

XV

XVII

PHENYL ETHERS

SESAMINE

0O CH(O CH”N CH~™ JAOCHA"'CH]j

CH,

SESOXANE

CHART- 13 ( Contd )

BENZOIC ACID AND ACETOPHENONE
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COCH:

0 .m0

X1V

COgCH,

0O (0]

XVI

N-~  yCOjCH,
xvnr
XX
o
C

XXl SESAMOLINE

CH CH™ CHij

XXV PIPERONYL

VWTT

OH™ (OCHACHMNN OCHY

S8UTOXIDE
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OooopeXttis fasQistus ana m Tmbrio &oXt%~"8 tfhile m~hfX
p**(t*®as-6t7* "P«*Ny-3i 7« «iOt!lylk8*oorfttayl€xi}»bmmnt9 im u
tho e9TQByl oth@r epoxl4« ffoa & «hyl p«li]~rox7 |Maoftt# %o
tma”™ to po3%«s9 d retaairk”~ble a o tiiltjf m O no(™«]|titt

tl» JH«QOtivit7 of sisiiiar «then> derived froo

47

bm $oio acid forthsv invo~iffitod bf aooamiic alu
Heth™l p»(4fS«wpoxbrlnaisiErt2M-lik™Moi!N) btiisoat# (X fl>
O03chibit™® e high aotivit™®r cm b”eilpterim d”™p«strit«

AIX these «th€rs mim usttaXly pr™r~d by si”latloii
ot thO tydvoxyllc groups of th% eorr9«(poQdiag plitaols w itii
the terpin~Ild brooide in of & bas« foULoirliig «poai<Satioii
wltli {*wshlorop”btmsoic acia, severs! p«OialliO«beiisci<8 aoi4

aorivfitivs mv® foNid to &« aetlve*~<” Nss3 honliieraa ap”elMi*

AligfX&tiQB o f tbe p«iie~tio«l»@ii80oio with ~9mnyl brofsds*

XL prss™doe of pyridiny aff<~od a sil*rd of aeaio CXftl)
Qod dlaxXk”™l iV IUl) 4#rinatiimod seperctt™ bf
chroasttogi>fi | ** of ohlori<le to N"03# e«t@ra

lod to the eorre”OQdIng «tiloro 4erlVi))ttira8 U2y XX All
eoeq; s ~Khibltod a high JEc«iieti*t]r on hooilpt*ran”™ of the
fasll7 tett w#ra foi;»d to bo DEietlv@ am othar
ind”™et 9pooi@e« Tho €hloro MG tha ogposyWNotSQai&Na «r<? iNotm

to poa»m» ttm hichast WoJLof;ical activity*

lamrii diliigya fm m um m inum

mo pt*"&meu of a a™~hrJL€Oo«4io”™ gro«gp is to
potriata the Jilrctlvit™Mr=* Tha oathirXaiie~ox”~Sf frropa

attaohaa to an aroa»rtio titrlaua is ttomon is 8o«a mtwmt
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and synthetic of earbc/~td 1i9@QtiQ | d«3*
ijom syirhctio oca”onanta O«s« iM X I1t}~ pifN~oojrl.
bntoxIA* (jUOV) at™ kaaom to be mrQ m % lv tban tb« nat«»ii
omiNiiaat# of seftaos o llIf aesaaiiie (M 1) «ia4 sssaoollne (X 111)«
ar« also knokm to aisdle juvanliXe homme In th« msa of
mmlvom Tm”~Mo oolites and th© tsiXk»09d fme CBo”Itas
fasciatttd* "Zhe KSID@poxid9 (XICV) of the i™pevonyl fm ~sjrl
ethor ptOparod Dwao™  froQ iNiporemyl aloohol and famniiisrl.
chloiidd In of i>otassit™ tI3}told« In dt"otlsoscj thim™
follor&d by epoxtdoticm was ftHYd te be highly active on th»
sdXk WO& bu™ oaeopditud frieSatuor * nov«B il oth”r aroaatie

©tbors derived fro® aiosty ph”™oi #é th daflnit©
bloloci-&l scfcivity h'"® ttl&o r«po?t@d !gr Bow«mi™*  3obq
ooelogotis e0Q|50i8ids™ d~ved trm 3,4-®@ thyica™ tSlcay e iiiliiie

ar® tklae known to S'tlvo on IWBIipt@S* 9 7?yntioecNiaaw T«
aolito? and th$ aonth Tricon h”pt~raa Triato@Nft infos™s*

(«) a«i.mUirii ,ftl JIita®aMPgaiaA AteBli«gtg ,aai..g4lglisaUJ toftt,*

Q«raiisrX p«<atroph@nyl oth”~ (JUVX) and Gem iyl
were foi»4 to bO© 00
IM aij»t«raiMi and f«a«M o ooUtoif* ttmu9 oomom*n prep™red
by coiiaa9rtiott of BoMm p«oitP*>IK>nosl<39 or sodim p<4itlo«
phdnoxido with g@ m ~I ~"0Bld« in dlai3thylfonansiiick. The
oomspoadir™ trm» 6f7«3otio0Opo™4»rt (JUVIXF xxJCtib) ~9re tme
aotive sp&ei»llf oa hoalptarsn cami®soas italieim * tho

e«renyl ethers d™rlve”™ ttom o~ciitrophstiD I m «iiiti*pb @ fiol
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4. DERIVATIVES OF NITROPHENOLS , HALOPHENOLS AND NITROANILINES

XXVr

XXV

OCjHj

XXVIIL a, X = ClI
XXVIir b, X =Br

XXXT b

5 FARNESOIC ACID

6 - PEPTIDE

0
I
C

XXXIII.

XXIX a, X = Cl
XXIX b, X = Br

XXX a, X =Cl
XXX b, X = Br

DERIVATIVES

cogcH, O

\-.-O-
XXXI| a
NO.
XXXf c
DERIVATIVES
.COg R
XXXil R = Me, R =Er
0
]
.C <\H
\\cG.Et
NH. 0
XXXIV
CO,Et

XXXV
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tfdro Samd to bd oofapXatoljr Th@ dN\mtlir€EMi
(wnX) high2.]Jr aotiv# cm Orsi“im i it&liom trjil
00X90jpkOt&™

AX~aUon™ N p~t7o0aolXing a

malm oitrob~n”~oa”® of hjr*rogeti diXoHIN*
led to p-*N-(7-"~lca’o-3*7*Uiadthyl«iixoctOgyl**aalQo) odteo*
beQaMod CMUX20) irc&i ithswed th6 highm% JE»astlvit™ on b«3l«

ptopaoa of tha fiiiailsr pgrriFisoeoridaQ,

4* iwaigaBIft,.8gl4ja&. telYaUai* ~ is”™eUYitr tii« T»M
famoooie IKdS it aQgUgiU.e”« fist its

are Qo&~"Nidefa”™ aotivey aOvax<@ fsni«Oole aeld d«ritmtlvot
vitik u dtoubio boQ at th@ position «<f" itfitb raspeet to th9
carboDirl group v€r* fomiil to ba roeei™bly sotiva 0i2 aoisa
boatia apcidas Hot ara ouoh Itee aotiva on Is«g9™* lha pf“'saiica
of tha oxirtma ring in the @Xiraiila of Jttv Etoida pl@ira a varjr
Isiportdot rola* the 6/~7*ap™ of
eathyl tr*as«timiiacrcgmaaoate(iuail« baan f«poftasd

by hovme at al*”

6« P«QtldQ dagivativeai tho first poptlda Juvaaila homsmQ Ilka
eompam”™a r»ar« prapared by .,aoca*aX and Ttaaf aUiyl
Ulaoa,aueyl«Ualatiyb>p/~Eiiirvb@iiaaata (IXHIX) “vad a folatiiraXy
hleb aotivitf on th@ haolptarai34« I*"rmIx»eori8 aptan» (M

p«r QpeolB«i} am i“yadamia olngulattis (0*6 i”~g). cn tha oUiav

57?5c¢
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ImtfA utialoiia# of An@solQ meiii md
ooGiaetdI™ ioftctlve* Ui# aerivative (UOaV) of
aBiXla® ms v«altly ac™tivs™
IAter m$ p@ | rtid« of mliqgrl
Imsoat”s siii oth”™« pp@ "™ A A ogl 1S

N CyclaaroiiaBB dmliratlgai »« IB»«at iuv«nlls hBmone al«d<a
dmija «t at«”™ In 1073 Olaoovercd that tbe alkfX W6
Q fo~rtlc ©strrs OF Qhaefm¥%mii™Q acid po®s®sa a Mgh ora@r of
h€m»a”™ octivlitf* They prepared th® ®at«ra of both
cis md tvmB o!ir/S8fith@ol6 o«*i4 am t~st™ th~r JB
on vsrlous im ~s* iioae of th~so md JU «6 etivi|/
aro shoim la Tablo 14«
no
r«ooiitXy sooor Ot ai* havt i>@por«@4 tfmt
jsodified JHk”™logttes M3™n(&«*d) wlikr« a iloutil# booa at
C/poditicii huve repXaotd a cr<s3«pxtp3ii# ring axso

csxhibit h& mom| ootiiTit™® ~igniiist FAfrhifoaris aptm ui*

X X X VI a CO2.Et
b oMe - coa.
C. "R, - OFEi N C-0ztt
3 -K, - Ott ? 'Ra- ©
7* evelta C~llo O*r,# Cioty of
totioQQtuic acie ®Raad th© aroi”tio ai™loNiies hiv© bean

described m Part I11.



mmm it i
Ins”t JuTonile Hormom analogues 11
ot substiiuted terpttsoidi

beafitsg a oyolopropane ring*
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Yarions tjmthvtie juvecULI# hor»oii« analogues ar%
oorrcQtly Asriithe«is9d «na t«8tod in different
iQbomtoriott arouoti the worl<If ftt part of a ptogvrnsam for th*
integrated plant protootlon oaasurei amtrolXiag Ittaoots by
homooal aotlon* mm the oarlisr diSoust!on it is ofia«Bt
th«t the straight chain aovot«rpQiioa (A) iitiero His «a ftlkoxy
oarboaylf oethyl or hydroxy o“tharl group havo v&pf U ttls
or Qo JBMotivity™”™* Bixt horoooal aetivit™"f can ho ioducod hf
forcdng thoir alij~ tie and nroodtio e”erSf thio™ethers &¥

aediies (B),

M=o,

-COOG.H3

- cOcH3

- O\ Va

Thooo Jiikafsalogii«8 «re loooim to ho vmtf aotiv« on yariou®

acoptcrrygots and Hndoptsrygoto iasoots”™* latfotinotiosi of
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meh 68 Irmlogrma or “Yoec® at Qt

Uia ohaia of fm#s@ole fitel4d OSt™ d«riim ti¥tt«
atH» alto IEiioim to Ofifiafic»@ of t"9 acHapoic4»~fr#

uor tpprooeh to tfse synthesis of 3Vi*mlogm» i» [)3«A
os thO ome”t that a Mclopmgm” Hue b«
for Q double boo™ in th« t™«iK»ia ohaiiic th@ m»k
involves tti« 87nth00i 9 liloBg»Itli tlie
oikith«sis ™ ft f«w «™MiN s
&\xmémt ia In”an oil oontaiiis a ef* pmsAm ring

aod is ti™ stattiiig mtmiaX for oiar

B. iwaiM .mm aiMwiimi*

ISie b tfMIdotgrde (tit) on troataont tttth SUKI w=> tMUI

vrodm” o] It Sfa tna Ifl™ r$9swotivaly« sMMyQftl
apootvoill pro~ti« of th« diol VIh k8o st ia
Omptm It &~ Fad U 3Qdiol m errst™Uis«4

ffOQ p#trorr <4@ON) to 1iv« ooXoarlm orjritls aqp#95/«

Itd IE 8p«etra aksOiir«i ft O  h|Ki7<qg]'L&lior | oii 33N <N

th« speetfuia «xliil>Itiid CS) «t O«ft (ailf orelo*

prosijrl protoii9)] 0*83 CCCHQg)™ 1t03 to 1*06 o

joi“oi}! im tourn (Slit% pmoBt) s«a as™* o»Cj">«
Tho diol m  %tm%mm% with”™ «o fl ohloriao in

plpridiii« foorskM th« btotojrl t~*w tivo (VX<e| IFICINCthI/

0«6 laa* TI@ cMMipoiiila sHist™ mimrptimi in IR at aSOO gbT

(hrim irlH 37"W oe™*- («fo « fttle > th «

fitiR sigivals (@) 3t 0*0 W t ~*0 0O iifolopr& |»@x rifie)t
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CHART- 15
OH CIH'.
.OH cO
CHO
| V
| IE
IY a, R=Et Ya, R= Et a, R=C0CgH5
m b, R = Me ¥ b,R = Me 21 b, R = COCH,
OAc
ini ™ a, R=H EmMm C
m([ b, R=CO0CH3
IX R = Cl
00C(/ \ nO
A
O-77 \\no,

21
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1 to I*L’ (90t ai”™ ppotom)i X« to i«6 <a™ c% protosi) ood
7.2 to 8*1 (SB| aromatic protons)* the diol IVa on slollar
trcata<”™t with aoetic la p3ridin« fofoed

aodt™t* VZB. Its Xa showed absorptioti at 3600 e&T™ (hgr™oaifDi

1700 ca-™ (acetato), Tbo sp<90trua signals at
0«5 (211» Of cyclopfoj™l protgctd>} O«aS C(CI™Mgn™l 1*09
to 1*1 (dHf protOQS)] 1#” to X*67 (3il] photons)}
2«00 (*OA0 prQtom) m 1 4*8 (Xilf »§ ] OAep n

The dlois XVg and X\b i”oii trat<td %nth @<]alael.«v
proportion of iDCI™M"Nidiao the cii€”loro oo™poiiBds ?a
ana Vb r@spootiv«2jr« hTuroagr acetat* Vib on slsil&r

tr<dataoDt with I“OCI™Pyridioa cav« thd Ohlof'Owaeetat« VXX*
Ooopouad vn vh«n treated wi”™ HhanoXio sodiua ethoxldd fav
minly th« un£tettirat®d hydroxy ccepoand ?XXXa in about 7$% yield,
foout 10*15™ of tha isoii*rie aloohoi Vllle Mts also isolatad*
The diol XH MU «<>nd«i«d Nith p«oltrobciicoio aoid
and p«oitrophanol in presenee of p~toluanMolphonyl cfcloride
in iMidino to yield the ooirefiponding p«oltrob€osoate % and
p-nltroj~onyl Cttior XX respectively* aid«r those conditions
the tosylate of the soooodary aloohol was fors™d in situ yhich
undarvsnt micloophllic displacaaont tf p«oitrob«nsoate and
p»nitro]”~0Onolato ions*
The XB apeotnsa of the ooopound X displayed absorption
at 3600 (hydroxyDt ITSS (bensoate), 1375 (oyelopropane ring
aystees)] ISOO and 750 caT” {arof3atie}x Cos™nnd il IOioired
absorption in la at 3330 (hyaroKyDf IfiOO and 7155 OHr”(arbnatie),



107

Its nm 8p06tfim exhibltCKi signals at 0*6 (SH® cfelosvopfl
protoiis}|] 0,6" C to U 17 (IKIf CI™ |»3rotM)]
X«2 to 1«6 (3R] ¢c% protons)! a»3 OH]| Sf 5*1 Ua« OR)]|
6«d 7»S? (SHi 4] UlIf aroia™iis protoiis)*

unaatorat™Ki «lcol)oX H lla was also ooiilsQssd idlth
p~rtropb«fK>Il. to fora «th«r xn« Its IH

absorption at XSOO and 700 oaT” oorrssponds to aroi»Btie sfstwa*

Its sprtrm 6Khitilt<™d signals <$) nt 0*6 (&Hy iSf ojr™o*
licropjrl protona)! 0*0 C~/| X»0 <6l1I] CI™ protoiii)]
X«2 to X«6 (61!] protons)! x*8 (3H| protons oa dioiibXs

bcod)] 3,6 (XE, ot CgOANs$ 6 .~ (XRf bfy« « CH)] 6*3 »ca S (Sm«
d] SHi d arosiatio protons)#

'rha ooe~omds ?la” XI X1 werd tert«@l on frrhiy
amiXtod fifth instar MY of rod oottoi trie rsdsrotts kosnigli
by topical dppXioaticau Itonaono setlvity was assayed m tha
IA%is of wtiig dofons&tiss of th« QooXtod adoltoiai)* St wus
observed th8t nt a “so leiPoX of XO GC Xi
JHAOtivityt oc™aparsbX# to tm m y | mavbf Oth»r« coe”isids fXs#
X ami XZZ ahmiod «odlc iTaraotivltf unuor thoss SdoeiitioaSt
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G* samegiaeBtal i

trwuB NiMtaiUBUtMaMsk Cll)« Trim* £(yd«aipeadMiioX wac
propetre”™ froQ (e¢)*oar«3»«se | raacUco »itli j~orfofmio aoi4

as doftcrlbed io Chapter IX of "«rt X»

8iaBTatwttiTt*fttl<kawaB9BahiiiM«teMiteracgrBteBBWB«..<n")

Tho ke«to<»ald™d 111 sl«c has ™««a 4escribe In

Chapter IX of Port I*

tittrttosteBiniwin (Mt>

To drr d&"asltsB tuniiiki:8 (3 St OM Gx>l)f <lry &tA09
(76 QIl) Qaa dT7 othyl broeda« (0*6 g) 6<M€é4 gmdaaUjr sthfl
broiai£i9 {12 gf 0»9 m I) i~th dtirriag* 155%™ atii«f itfieo
oil wgQ”™iua vimg tiiojiolv«df a solution of lefc<Kald#iyac
(XIXf 6*04 gy 0*096 QoXe) in ether (50 ol) mu add«d djpop9~
stirring was oaotiau<Hi for another 00 sjin* the eoXutloo was
refluxed for id laia* aod tlicii eooled« reftcrtioa alxtore
vaa pofured into m lofIMcoXd solution of NIHACI (50 g) in wat«*
<ZDtaI) ftod stim4 for IMiO oiii« th« sthisr Xsysr tnui

sopar«t«a tHA vaathod »Ettar  driod snA svt“mpattd
to go@t tho ocoGYyomidi wsts cxystsXXiSdd fros
pet«Qlier m ooXoofim* or~stsls (Bg]|

(nmaill C« 7d«7«] UF 12<X2] 823« ~1&n ~ rogfolFM

C» 73*63] Ht X8*30] aoltwt 82a*30| MBOf
lafTGt 9a0« aao nm (cd”tOi o«6 <8h, % oyeio*

propyl protons)} 0»3S N if c<ci™gj™|] Ik0S to X«0$ <9B§ C%
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]9 toiui)] XRQ to (SHf protons) and 3«5 (XHf % Qg(Mh

nrnm MU eriOmBeomam ilV bl « She I"to«ad”™a« (IXI» B ft

0.036 aole) wg@ trhatlfwl 1a a AWAX& mm~r asitlisrl.

ssgo&sifsa iodl4« to g#t tH® diol. (IVb) (4«@ gf 70"} as a
ooloarX@as viIs™“ms Ue]|tiid] b*p* ISON<IMt”}/0»6 m (Itfimdi

C, 72«0X] Sf 12«10] fIn r@<{air«s Ct 7l«d6|] H, 1a<03"I

sooaxH o6 aes”™, too, 1460, 96S, SSO O«*/.

tetia.) aTolmgoB«iio tTa) - Iba dtol (ITo, 0.33 t, 0.001 aoU)

uas ai«sol.v«d la prcicta« (2 al) aad vith POCI3 (0*S g,
0*0013 sole) at <Po and Tli« r«fteMoa alstiird ms
poorad lato i<i<N«at«r sad «str@ot@4 eth@r« lh« @thN
axtraet tas auocoaaivsisr meixe4 ooM dII* HX 50 aDy
eat* ifaacQ™ md m/Qp aad uritd (»«gS%)* tli« solv@at m&
evaporated to the ~ohXoforooe9>oisid (fa) (0«S2 gf 35|t a«

6 oolourXass U(pid] I>p. 140*45™(teth)A sa# WnW8%  63*6G]|
Hf 9*1.0] h* 2m% rwiiilrca C] Q3*a0] E, @*ISj®

1aolot« S65k

gianlftagttlikaa

armiyAim ..0QU * <mt 0*2 g, o#o0l aoio)
la ipgrridiao {& ai) m» alallari™ witb FQCI3 (0*S g«
0*0013 laola) to get th@ aiti™loiPoeoeQ?0VNd (TI>) (0*21 gf 917} «e
ooloarloaa Utimdi b*p. 135«40/(t»th”™ aa 0, euiai

H, @3B|] n* sasf 838* N8 re<iairt - c, eo*?et



B, SOBjll a0l. WE. ™ }. )

BwlonroiaBa tfl«> « fh« «lol (Ha, O ~ g, 0.001 aol«)

in pyridine was yith Norld« <O0|S gf O.00I ao:U)
and k@pt ovaniigM« ~ aaas m» pcmte” iatio io™imt~r and
extraofttfd tdth ~“bor« fhe «xts*oct ms mmmmivelf

«mebed vith cold dil« liCl SO isXU N <salil

wftter ami (iragac/)# raiaoval of e/lttr iIfodmet

vftt dtstiUea 1% give s eolOiirXM» triseoat U ~ 4 (O»as gf W }$
b«p* eai« CFioimdi a« “»S@] H, 0«54 IT" anr

G i@ g ?@(pir<Ni C, 75,S6] fi] @*70™ ool# vt« m«47)t

kSISX asoof a@oo» itss, 2600« mOo« Mo« loso, mo» m i m
mh CcO”t e)i 0*6 Elf <~relopfoi“ra protonti 0.9
C(G%}IN| & <01, C% fivoloii9)] X«2 to U6 can, c%

sgrotoas)! /"2 to &i iMrottatio prx~&mU

(VIb™ « the 4iol (XV«i« 0*23 g, 0*001 f»1«3
io pyri®™ne <8tti) wad siedXarlr ac”ie aslirMil*
(0*1B gf 0»0c™ to SMio«tQ™NEl d@riv@tive ifth)
(0ON3 gf (2\) ds ft ooJUmPiass visoons Uqaid, b*{»*

Qs sQ (FotmAi C| 71»a0] lif 10%73| S70* Cig”jOg

C, 71.071 % U.U]i, aal. vt. 270.40)1 3600, 3000, 1760,
MTS, 1380» 870, eSO cd*".

m i a4, 8i OH im~ protottt)! O
(OS, c¢<c%)oj™i um to 1*1 c% um to ka7

(8Ul c% protoi»}] a«00 (OAO 99POtOfit)] ond 4*3 (JLBf iSf CgQA»)»



atliYteiY? ttgatoKiaaa-iiaXi ocuo”™eoetFl d/itratlv«
(VIbt 0«0? g] 0*001 taol@) in pfHdiim iu wXi tr#at™ witli
ftOClg (0*2 gf 0«0013 Qol#) to got tli<» ehlOro«oeOt™i udrivaU.v«

cm ) £id Niotirlcas viscous Utpia (o»”™ g, 89M1 bnp*X407(13(ith>/

0*3 m imvBuSit Ct es«40t % io«00i cXx« ia*aB] n* urn>
C~r"0Ogd. C] 661HS] Hf 100Q6] d f 1&S6"N| gdl*«%o«
28a*6}«

d«rivotiv» (vn« 0*03 g, 0»00e in mOR 0 ml) Wdi

adde”™ to a solatioxi of sodit™ ©t™oxld# in ethaiiol (04@ gf
0*02 siolo of sodius ill 3 ~ of anlord* ethanol)* fh« id.%tiiro
wad varoed for s™n»f ix>0l.dily diltit@d tdltli mtot tiS
€Xtr ct«d with etber* «*traet ma washed «lth 4fat«r|
Ispino ana dried (so”soMN* aoX?ion ma coao”rat”
-ad the r~sidoe mu otirooBtogrophed mmf gol
(1769 15 en)«x tbo ~rll#r fr~hctio»i elutod with pot»otti«r
(40«60M)*ahiorofora oixtur« Utl) fttmishad p»r@ aas@tuBit<”®
hjTdroscy ooe”™uad (VXIIftt 0*30 it 757) aa coXourXass Uc|tddy
b«p. X36-~(ljath)/0*S m (ftoitiidf G, 79*i9s H, Xa«d9t M* SIO
roi“~ros C« 79«¢93] Of Xadgji™ aoX* wt» 2X0)*
A MW N
S)i 0«3 (3llk 1 o"cXorosigrX protcaiB)|] 0«9
CCC%)g™|] X*06 to UXO (6R, ppotOJMI)! X*X7 to X*S?
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(4lic Ci™ proton”)! X«63 (3Hf protoos M tHT’i}A
1*0 (2H, », M ylie C%>! 3#4T? a % CgOH) S,15 (IH, bd*
C a QIllU

Ills Idter fractions of tftfe ohrosntOGPaph fumlshod por«
iBosm iQ ua”feurated aXcohoi (fliIXot 0*0Sa gf 14”> b*p#US'*(bath)/
0»6 3 iPooivi Cf 79»| 1a«40| re~r™s C« 7990|

m*46°~U h 3400, 2000* 1638, 1300, 855 &TK
niia (Q(™,8) 0«S3 (211, fa, ojreXcsropfl protoaa)!, 0»”
UOS to IM i“h cu™ pmUm9P% 1*17 t« i*€0
@11, protcMM)! x «™~ am, eiiir~e c”™ )« s«66 as, oa}]

a,«7 (Xti, a, Cjpi), 490 (SB, bS, € = C% k

xwAQmQmuaaa cyillb) « 1@ yQsatar3t<Kl hjraroiqr oars¥oki4
(VX1X&, O#aa g, 0»00a. 001©) la pj™Ola® (2 lal) ims tr~ted wlitb
aoetio ftiN9*ride (0«21 g, 0*00™ mle) and Xeft ovo~rght
ot MMED9 Bio »s s P18 Into ieo-watewp tmd €®;tiraetcd
with ether* ethr™ oKtraat 'a auceesslveXy ylth
ooXd dIlI* IICX {2 60 Eid), sdt* 00S oold mmtop and
iirled -'iftor riiaovaX of ather prowiact TN
aistixXxX”™, <™ to 4tv® fi coiotarXes® Xitmloi (0*Xa g, 757>,
bpe L 2 O N N nN¥F U, *@Q|$ II, X1XX;
require C, 7014] H, u*xan)* 2900, Xr-25,

10«0, X400, 107&, X050, 9SS, 896, 360

an (acx™M(ENt % ojropropsfX protons)l 0»9

dOUg)*$ XS (OH, CI™ protofis)! x*03 @11, C™ protoiii
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m o+ C3Liy 4«7D dLH| a« €190.6)|

5«7 (XH, bd] C» aH).

ala*aBi:ttiTfaatil. TiwtetTtdtrA*fT«rt Haf B *niliraxsTtweafl >
QgolQi~paiia (Ix> » thé aloohol (VIXXai 0«31 g| GQD
oQlo) in iU al) tvm t~ irlth fOC3j] (0*2 g©

0O*0C~™ m le) to iet tb« (s&isro™a”*riv&tlvo (1Ji) ss oolowb sm
Usmin 2 g« as™)| bepe 3.3eMON(btiUi)A#S

(Bautnli C, 73»41] & 10«8 | 328" 230* rei |idr#9

Ct 73«S8] Hy XO«9ft™ ia(™« vt» aS3*6k

laj&gfttefiBikaElfla® .aakiig&Baag it)

A faittxtr™ of th# clioi (IV«, 0*114 g« 0*505 sjole)].
pMfiitrobuaaoic add (0«0sa& gy 0006 "le)aiK3 p”toluoii#*
miXphoa™ chXorld« (0«0d5 gy 0*005 m I~} in pfridia@ (4 sil)
mu si UQCP for 12 te» The prcKltict ms vith
mt&r md oxtrioted vith utho?* I1bo etb@r@al vixs

vashoa tmcoessiveljr 4.th sill* acl (a>)y sat* SallCC mUtw mA

tatm and oried (Sag;g"™)« ulhor @vuporataa th@
r~i(Me distiiie™ to gat the pwili?zolM3aoat« U) (010 gy 7819
as pftl« jelXov ?ia(Kme b« X5S™N(batli)A as*

(BStttndt Cy 66*$S| Hf a«l4] Hi 3*68* r~nix~a

oy 669N By a*I3Bt Sy

780 osTK ililh (0iioIns)! OB (EHy % « I<sloprof™X pfQ O8]
0*9 A i“h 1*2 to i*6
(8 C% protoiis)! U (IHy Sy aik



I H

a>*rBIIWTIHrkii
alivVBirtevi=tiBlifiH MMeuraawM U i

A of th« diol itVv~) iO tIM gy 0.005
fMiltvopiraool, <0»06"™ e« OOS suxphoari
<hlcrid« (OO 0*005 &3m ) in pfrr4im 4 isl) was hotted
at 100" for 12 tho produet m» diluted with «iid
estraeteS vitli etb«r« Ttw In]r™ ims ame«tiTOl;7
At dHIlk HX <8N« 9at* mmo”™t v&tar end M fi« M od

Xti# €th9r mB @v¢ymort9& mé& th9 rstiaad %ns
ebromtogt&pi™ et g«l* N «Itb « idictiir#
thr &ad pot«th<ir (It4) a r*alioo was obtainadi <Oxx4 tf 8 M)
vhicb m& ooaponnil <ES] paie irltoont
U111&4] b.]»a48®(batll)/0*8 «3 (Foundi C|] 6%t6c % 9.0I|
S, 4«00. r<fg~"Tm m~n$ H» 8.D4] »« 4«0ljS}]
~NaiX ISOO, 137S» XU8« 765 oa™. (CdL™~« S)i 0*6
(sat Of Q f~ j~ pfX protoas)t 0.87 (6&H, XM to l«]f

to X«6 CSSf % PAtOQiil} 3*6 Cl% %
HpMonlt <Ut« OH)] M 7*9? d] 2% 4f

| VOIOQO0)

tkiem fLm M m m n isXLI
A 8 xtar« of tho imaaturnted alcohol C71ZZs« 0*108 St

0*006 Milo}, p«Qitfop&@iol (0.0M g, 0«06 aOl«)t p«toliMiio*
mO. |«Mprl tibloriilo & (~ it to al> wii
lisst@d at IOCP tor 14 hr* th« proauot was ailotod tiltli mtm
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and THe ™ fm  was
»aA<m m iv9If With BCl (i), ilat« mmo~rt NMt«r sad
(ivi«d (8«g&0")« Vbs »~ & r m29 and 9«9 ld»«

«bzosiatO«*fQpMi c/wm H U m g«l* Bgr =lvUag i«lt& Olslickr«p««*
ttlier atKtitr# U»1} e m s obtained <0*Sa g« W |

««e ixieotmed «« CHIt r@Uo« trj«ooii
U<Ar< | bgjp« X48r<E>atlljiA™»6 «n« (Pmdt Ot V8«®7] % 3 A
St r«*r«t Ot 18**"1 %

Staoo, 1S00» 13»« U U, 8B), 70 mtro

mfB(Cd~t 6 }i O#6 U 1% % proto»i}

0*9 Sk~ cCE%>gINi M pmmmH i<« i*e («i
C% 1«S O0Bf JrOtoiiii ®<yiiQ4itt to aoatao bood)|]
3«e <il« % cipi™M)t s«ig& bdy oca) e«s e (ss, d»

8Sf 4If «ffoaatie protoaff)*

The utttiioris or® cs™tMfull to lip» »%S* CtmcMha aissi his
coUac guea of MUC* ilosatmy, for the screeniOtT of compom”s

for jw «nile horsjcaic® activity.
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a, yiium t N (X9S6)«

b« yUUaiatf, o#H«t N (1d~}»

d« MUUaaSf C«H*t n 37S U M)«

d* _.4Ulaa«t C.K*, MoUaiil.i«y |g|»39S <19@3}»
nB*t I 73 am )»

vdiUawsj c*N” Hocttimdy wn ft FnUNt

Qtil>"« WI# & FiolincIMMt R«Atf iil, QU (imuU

SMEiHSANF*WA &*A« & QIXNdHLF £i*X#f BloX»BBILI
31~ SOD (1058)«

S hp#tdbw aBitf 1S«A* oitt 4 IdIMIPadNIF TRdk|
Ss~ur! JaSIif 104 \20@9)#

& SantfsUf 2t

sMiatidmamt Sbf & GEXb«rtf S»| 148> SM C19(M)«
GRXIMOP™ Lit & NEBSIUBPSMVRS Hf "MIPAxg 4 ~
~NUaast ft IJU ~  OO0O0S)*
a» fta]«rn E4f« s«l«t m ? (10@5]«
#»3» ft NoNiait w»B«t NSpiioXt

rssfeM rsw iU !: saaau-fet ssc- "%-
ttli9r» C«Grf I#rtai€iiu™MiafmoO€n«ab«3.« S C10@8)»

BoU«Vt H«« IMImMm, K*Mk. C*C« ft
AQg«V* CH8S«f 2sk 190 U W )«

DoU«Tt H« ft SMtef iuact aci«FiK)E7*FlovGracs» M» UM&) >
trostt B«if»t t
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18 mba™ fUBw rrosty Ib aoUer»
jr<Aat9*cliQei«sire*t (TW )«
Id, Un & troatf a«iUt a f«

80* »tf~r9 Ara*| edHDI<l«nH(If S»A#f BBIWMMMU S«
809 990Crnm%*Aead«™ 1« (m er>9 g]i did CX96B)«

2l« Nmrf A«s«t 8«t NMiiftd«n38a9 fUAT.

Abevti M* N N« Blop ™«
Ji2ii (1d70)«

8ftc wimaoi*f ccti« & ~N«s*t mosoiaao«t m  (ises)*

S OAY £4» IKHCYSY Wy Ik O8G0 LS (1068™*

an Fi\}(e Y IXtof K oimm™* y*5*
J*.Cbonlsoer® a068)« S
88# Broittit B*iUf MOohOon™ L% mtamr™ »«e aotncti a*icy

S« N a#K«t jelooii*!”™"Qns»],«t ~
88« s™olnlsf HN&Siract W«v*Cheei*« <1988)«

87« mn* K«t staJLU«ofWPdiUoiit b«| obkit Metssiy H
ft aov«raf wes«] fctrah«4roii» g]] X867 (I@€8)«

88k« P*| Appl*Oh«i*» |di 15 U967}*

{Uglami*! & J* aidoorliio3L*| 22a <IEN37)
a0 Tmearin&t k| Usphii do'v# Blolkf ~ 416 (10605
ai* siftait & vdUiasst C«M, igu ~ um }*
Sf* A Siafiftf &t J»ZlIMet 563 (1968)«
88* Wlggitfvonbt V«B«t m ur« sail* » C1965)*
& Zonfttf &iU &MU (Xi» J.UT Modlthalk9 JjjQ m a086)»
8B« £ ft selntliimRiit H«f jyQii VIt (X960)«

de« c"UBA&VM s« ft aeliMidflmiit »PofMKIliiig« of tbo laiii
lutemtioiya. coaeipws of soouigft gn 87 <1983)«

87 == 3ohBiddkd~t " HRturfortilit 47 (198l
b* seiBsial#EfF*f l«ittiffooMtli» iab. 87~ (3763)»*
o* aehedfticlEt *f tiatllrforool™ HXPHsXs  (X888)«
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sa. AeclMWorth, V.B., Physiol, 2, 106 (1903).

I B1o_wers. W»r3«f Thoop«ojitH»J» A Uabdl. S*.
Ufte 23z3 <10%)e

40* Bo”erSf & Thes”soiif joitaGdy ua> Um (197)e

41* £4if] JeHe* 308 C & WIXKILSSSF CoMf AORUHE0M
S4i 576 (Xm)*

ASHREiOK|HE SittOBe A SR Fry PPoCHWiC*Aca* scl « (ATs*
tsu 3« a»)* » »

b« Kcnankf H« & aot% F] MoUSitll*
43« Bow«r8« & tliofapaoiii H8> 1469 C1963}*
44* ~aarallAt V«t N & NMa* Fuw cseeh«d%t«%opl*t
pvSTTaw)*
45* aotftrtt relcno«w S96 (1963)*
46* <Bo>//x N<d™aoOymft* 383 (JLO09)*
47* Bsommikm M« ~troissi ) N aUsifty ii**
aicoh« fat. N 7di4 (L~>*
4B a* iiDNJSE U T Berftof F*t _ Y%
JUuaSt  I1Gc & uoreif f*tCsooh.Pat* />pplk 1?7 3513  Ci9G9k
. . P? sm (ItTO)*

Q* InHegjs, IY’mMBma« P.. sUoa. iu & Sor% f«*
N IONMINES IrdK eSDYNVEXE QI

60* Ajpsd'Ly Stlliovwwyay 4%e il
'IA'!leh/ft H* 4 ~oretf F*, Coll«csooh«chOT*Coaesiie}* "

261 (1073).
5U D&mof Uf Salaoireovay «r«* alant* E* | F»i
ciShiPat* Appl., 652 (1070),

68* uXsoaf &« HdvBtia™ H» & Oornf
losdei {ktraon”s ana DlciaitfiXo{"i»|
priQAdrevNMas/wicQy 1974 p« lds«
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53 A« va$gX«BifCMrth» V«B*t "Nelns«et«E£ti3r9ioit IELI 73 <10€9>»
b« aowusfty ArelWA&oa3« M»CBiif |jyp »

«e olaBft, )i<9 m«H«9«BI9ebflfa«f ifi* U97l}«
64# ~Ofaxf A  olaiaiSF jjgiti & U@?0)*
b. Yo™t&akSaf K*t n Nsatarf<»*9QH«
ng (wi).
e« K, & iK>r% r«t
eeeeiu kt« Appx* i4 6m im ih
66, a*, t™eody & trdaOgola, c**
llattire (8«i# tloXogi*}! N (173K
57. Silica, A#a#, clm tovartit & lifepa# iwa**
laaiaa au

Sa« JS0Qofff U ﬁobotaj rie ||t«ra/okll1 tth & .atjreitiiakat Bt
Vo« iki eBii' |/|a|j laar? 1m
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tAJil m

gwiMt fw a m

CaAITBB 1

|afcraftiBtta™

Th« moA or G»m&Im mXmm n r
G6olit«iii« f8otoi« « huUgh Ip0<«itlf <m
the Itis I>3nvte<roria Hils «a« <9to (H8dOwv«ry
of In XOb otis”rrod tbat lanmo of A «liov«

liQf mXdd to a™anxrp”s™o ime ddiilts iii«i
into iHXktftot with th9 papm fros tls« {ibov«
balsas fir* m« aotlv@ oos”wid in the faetor* «ma
idaoUfi™ as Cep|tiva™onaf th® aatar of todoemttsle
aoia CXft) w &If aoS also W Ommr «t ai?
iodMMocidBtl | r* 24a Xntt«r «<mtliors also iaolatad mtoth&t mr9
setliro faoio”i iiil*raro]lmlki<aiia CH) fra« a ilovak fir*
Eaocai™Xjr "BXiirilla” in&> im U M aplttario Nistwaa
of Jtmlsiol (A) and iaoJtsvaMol CB) also tlie dahy”™vo*
Imuiol (¢ frm t~ "Hem rmiMmsL (!,)«
Im i«tre<a and that theta JwaMoaa ralatad aleol»la
ara isaoet Jtnraoila bomooa eoiaiopiaa i“th aalaetlva a”™ioa
typieai of Imitiona la and dilij«lrodiifald<»a n« tha orisiiial
*pan™ fa”or* is ttiMaforo met dtto to a aixtara of la ami Il
oely« tbo o™PTMpofidilag ~loobols also |»lair an is™pc™Mast rola

iI& tliis faetor«
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aie ftr™°t ayathosilt of raeteiAe (¢jMJIutrsMoo© wes r portti
by 14»rl ana Matwji™® witdi tte us© ot pVXlimy*>&mtophmixmB m %m
st-Tting m® 3?nth«sis of r®0«s Jovabiont ir™
juvabi“® mé& Bluo i”eported by AyyayesHrlsiaia Th@ first stOr®o»
specific s™thdsia was atstooptS<i by ilroh et ¢ Howeox & isk
liQVO© doscrllisd a st«r#oSf>e«lfic syath™s of and h®w«
OUg("™8t«™ th-nt O«t ©f tho fur y”eo.f«ti<jrjlly possibl® ImmrB of
Juvoblolit™Mf th© fid ttirsUy oemirriiig has «« abaolMcH
oonfigitratioii H& ™ sition 4 of the et@nthiink ftk"loton aalJ absoltit"
confietlQO S at poilti<% a of tbhe HI? sy™Maa# Th@ atsrttag
Editorial for his a”tbosiji was %dth lIC"Kyiracam# m bad. ed
3(»)*Um>B0a# oa th€l otlj'ar ulth imoyn a™”"iata <Kasfig«ratioii* th#
@matioc3crio («)xJi3ir@bi&Qs <|b) md (X4) vitts
eoofiguPtttiOB at the aptieali/ activ® o@$®rd as 3fH sad 33
r€8paotiVOiy were farifpsroci tern B™»nm™MAMMIN@O

It is »8t«™ar”™ tlist fd© feiologieal, aetivitick?3 of oftioal
isos™rs of MN3va{xio»<? Oil ir*xirhoeorid m& uysd«re»9 Cingulntus
aiftmw only to a u”ligibis mxtmt m obmrv84 by ilMmP*

ti& first imd ti‘ydroiijviilsiolie snaXoe™es of th
arofflidtlc »«tri»3 »ar« pr’par?d by 7vdfy aufi i>om” st-"rtii®
ivom eloo™wX# th@ eassouaii XXZX been
r@Qport€34 thQ 58 authors* asg=asys 111 1?7 o..s?Mlilte4
s mhitlv™ly hieli bloXi™eai lefeitrity #sptsi@Xly oo 43?2
heisiptoraiis of the fm IIf Pyrh©ooria«t, Coiuwat m Xl
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high aetivitjr ok the h«Bdpt«raii
D3rsd9r«tts <Slsi£ttlattt8« coBgpoomid |1 8ho™~«d highsr bioXogleal
aetivltjr than the amtlogoiifi diepoxi™* JJ Oos™ooiid V11
astalbttad low” aetivi%»

the STnthesia of arc”tie Juvitbiohd analogues hav« also
h«an desodhea by Kpiihna

(¢=>=>£Ma9th7]jwal3loiix (XX) and deaathsr*x"luvabloBS
in i) aynthissXMA hf mrt at al?* also proved to be %h» aost
aotlva mhst"mm* GmpmiA iXXtl) synthasisad bjr m rl aad
Mataui®™ also embltad <I8-6ctmty on th« hmsipt™m

pyrrhooorla aptssras*



CHAPTO |1

JumMone saalog/dis
S~thsala o1 Buba”liated ierponoidls
bearing a eyelopropan« riisg



fiBm aju

*w «t fawlitoM awlfltttw*
amttaata af .aawtmittafi
I orBtfIBTBagM Mm

A. to«<MPt 3ahaa« and «p«lc

Heno um Krlsima tmvo report soac artMSPtic
juvslxlc»« aaalogues ~“th 7srlc4 position of the ester &Kmp
In th« aroeyatie ring* |&as# coQpoudtio 111 ~sOilblt
Jiwetlvity <@*g* A& B)* “m th# without ttie
prd8«3C9 of Isoproi™l gtonp In the cNlo <eefe C} and
alao th« eoe™oood eoatalnliig two arowtio mol>« in the

Qoldimle (e<£« U) ero also aetlve.
ag'k

'Rr- H,
(

Th* fcHNigQiiig dftta tbtis liKiioit®* th&t &
wp%otf Of strtietar™s [¥>m on a auMitiit@d Q<d}@@l ringt
elthar ol«finlc <» arosiitlO] tog«ither with «« attQchod #do
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ehfti&t It ma thsp«for» of

to a tm otlichir Rovel 3traetaf«i to atu” tlio
stroctire aetivitgr v@ I9timstAp ftirther* The pren™nt
synthctflii of MEI<M»8 Is l)e&«@ on th™ T plrommt

of th9 sul>sti%iitod oyololiex«fic or sro«iti«c nmtmB i#ith

3* dm XU ,ay4 jftafiaaHiaB*
AQ<miigiim3oy*A«(iaathgl™oagb«timiy (1)
W N ndoxdittaic7 reaotioo on (*>) 4N«eoOt3riwoftr«8«
laid 11> M9IM sAm mtk ~lsijrl browMio™Mato*  Xt« lu
nao™"mm at 3?00 ooT™ (hr*roKyDf 1736 «aT” (estoiP
oajri)oi3gfl)» XS7@ Cejrolopro|Miii@ tim g flio W
epeotrus tlgisstls <6) @t 0»3 (dUt sif «sr«™pa™|ty3l
pYotoMmi)i o«aa U<r (3% st Mon tYtaiiTjr
OMItr¢] US7 ($H, OO~ C3S, C« <m}% 4«06 to
4136 <2ai t]] Qctiy] aaa (ih« cO.#finio protosi#  tti« i oxr
est«r <II) Qil rofttmiit ~Nith PiXikQ”\pstrtdLm gnir« 4»0lbbmb9thoX3P»
VINX) oftT"SMKid (It}« b,p* X35 (biit™)/» '»e m IH

3F@ot«wus3 #ot#7 esrboflrX alworptioa Wb IT&O
m~™Mturatjon at 1650 osT™ Its UVabsor|MloQii ar@ oon8I9t«ist
vith tbo thpiQ&X of m «Midm»fitilrato4 ost Tt NN

(«t 14fO5Ct™» Xtft m d]wotraa shovod alfiwils (6) «t O«aa
(2% eyeloj®pyl pfOtoas)] 0»86 kK06

US8 (9% t] O€%MNt I«ab lca Caii ~eh, on

iKliide>i 3*a to 4«aa q# protoiisii 5«ae (dH» oiefitiie
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protons)* Ose™omidM 1Z Xf sabj#otdd to Qpigmr”
reaotion usli”™ isotiatir}. bromic to obtsia
rUcSe<yLiieth]rXd«h/drQiir«-3.»<aui<4idM} {XI1X} &d
AmHfSM4SM&thyh'&»Qxo*timmIimman™I} (?)
CwspomA | 1] Xiwa™n”~tionat 30 tset™™ (T uioXPl) |
178S (oarboi™l,)* Its iHit stMMiia si*Xs (8> at
X*0 G4 O™ protooii AQ cfeXopropsnQ vim% X«S3 (6H« 01%
pTQtom on 8i4d ~“la)| S«Xd (4Hf protons

to eorbot™X fi8ictloii){ 3*73 COH oX™lnie pro ™)«
129 XB 8p«ctnii8 of th \% osrboi™"X at”orptioo
at X?x8 and tins tmré&tloii »t X060 Its TO spootran
rmaXed aigoaXa At 0*86 (6B, C(C%>2n N
Ite*t m Impmw” oDala) X#S6 "d I*@0 (H»*« on dottMd
boo&)t M7 (8Hf a* iICQGS"Y} 3*X find S*4I7 oX/MfiiNe pfOtfiMas)*
15ik eosH) o« ¥ on trhate”™t «Itli 147~ proOneed 4«(Xy5«
dliaetii3rX«d«i7af03grh@&»X«iiNX>we«r**8™N@ (N )«

Sli« “Bsatni”tod acid IVa ototaiadd lisrtMLyiila of It
wtikG ~Noatod with iaotmtyX XiNiiMn pivo sminXy th@ ooi”«tBd
XAy 4*CX<47biityi«X«otthyX*2*wbox7 @thfX)ea9»a*«ti6« m

det«otabX« anooii™ of the «<™p«“msat)lumtoA k«ton« ¥ mn ifloXst9<I«
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(UC) t&«
prod&et of l*dlyar(>3Sfxt&yiv€ar
(V1) wmfo eoiiv4™«d 1rK> eopr«fK»”N i ta*m»
o00i™MuiKis on etfitiaolar propoftions »
P7ridine m b7 aoii« la atNK»sirtioB of

ear“ena (XX) at 1@50 i“nd 1380 esT* coOrr«poiid3 to
nrf e3w.oprop«fi« ring syst® Itd

Mmi SPCOtRM w m m iM ~igoala ~ 0«S$ and 1»06 43
oi«f oa erelopropeaie tiai7, 1*7 bof 00 <lbulv9
boliity] 3 ~ CANif ay CHf oiofl»tc protonU

spO”70B of llie taemo XexlitMt™ siimXa st
0.3 and 1*0 meh ~N*s on o”roloioptae ritig)] 1*26
(dHt CI™ ipHptcd8}] X«7 <3% bS] N <lkaU« boQV| 4*~
Uiif aiBr)] 5415 (iHt oX@fS»lo pfoton}* I11i@
ooapount H on passing throuiih silica gsl minsm
cM.of*ofGra mixture (3ii] as at «08
naioly to th« oo™oiuid df& m ~“oi<k&atalfi«™ rim op™niog
of th© vixffl ojpcioproititis S¥tten« togeth” idtli 11
of XXbf Xl« th« U8dvHii'd JU oil th« basis of th# ilti
»peetraa#(Fig. 66).

X\ C-
%\ v>



IbB broOD«eoc3pouQii | ylth sti3r*3<*C3Ko»
5"MBi©tbyi-4ioxaBoat® (AH) la of aodlUB ia
e-t™mnoi gave N In 1.7 s sdxtUre of th® tc©© XIZXii a»a Its
iBome”™ XltXbm ;.>oeQrbo£*/latiois o f th» and th®
aroeetiaatloa of fKd&i caf*»ix©*s© m QIma oecmnT™d
m e>T the r&.'iotioii osmdtioii. Th™ iBmswiQ i"Kta?« ™8 not
separatoci* Th@ miH aigmls (6) C~/lc* <B) lit 1.10* 1.S7
(isoprop”~Dy a,r30 (CHg gb aro*aRtlo ring) tad 6*87 (amcaatic
protect) ei¥iraOts>X"Isfcle3 of iseta aod dfmrn®
tikplvfttlvOs« the cen*4si>onaiR|j a®thyl signals from the iso-
propfX group on tije apostle ring of on# lucm”ir to acrgd
with those froQ tha otimw i0o®*? at 1*16 ana 1*27 S resp”etlvsiy
@l it appear® frt™a tlie iMotlo of ti© int™aity of tli®
corrodpc»)dIni™ signaXs at tI"™e positions' th~t th® tvo laoinrs
are prsfitnt in th@ ratio of 2tX Bait iithidi isosi@r
is laM”oednstiiito in thia crsg smi the ©««ha«im of thslr
fom itioa is M il a syb|t*Ot ©f further i» 73stiO)tioii«

A 'bsse”eatslys”™ aroaotisation of (e>-car»3-ori© vitti
t5«litliio=jthyleo©dlaQIne bas b”en import©?! TiMagi ot nI*»

o fixture of IS anti p~"guU© in epp?03d!5Qt«jly ©rjoal. i"oportions
wag obtMiiN*

*ion th® above cooiiensotion was estrried &Jt in pras™ao®
of <lIry poys3iore<a sodIim ~?thoxid@ In tsry th© aain pmfinct
i90Int«l 4d»n<a«carb©thcasy»l,SNis<3thyl-*3’K«o«i»h03i5rl)*<™N-£-«i0
(X?)« motimt cotouaii 2—8I©th3r|_-<-&-cerl>’V\thox3’\i—S(l3§18‘;ti90propyl«’\

bfedljoin Villk jJs ‘-
ekK™"thjri phcgsiyl) hoptan-4«C3s> yas also isolated”™
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from th© r~"ction olxtm u fho kxfto-i*cter X If ms obtetfi'Sd

Oi@ siaillap poactioB ffos tIM hrom ooopmaaci

Tm <X)J3iX)UDiia | IIf V# 4IV™ iClf 8rj4 iVt tK2>HT-d agrsisst
frriahiy m\3Xtmk fifti; Isastas* of komi.$,ii at
a uoae Xevai of 10 /ig/l«isact. ~"Ms uos® level «s fttsjsd as

a aiagfioatic om? for w«tsi®nlng tha pis3!s«3™ or ai>s®n”™ of
JIN jotlvity of ti© ec»™)Ouii-s. ThO (e @)
Jfi«?*ctlvity Ot [;lic abovo 4030 IOVOI*  OiSpoiiid X?1 wlien
a™-Qlot fotirth lisstar larffi© of A"6a,.Aaigig.stl «<shiMtrd asats
toxicity of tho ai“er of 100" at th® ssiKlsitis aos® 100 ppa

but m ms at t™ia cr lom r closages,
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c. ttBMInimtffit iTfBiitenii

h solution of* 9tl}yl*»ooo”so9tat« (B»7 gg 0«2S aol»>
and (Xt #0@ gf 0*006 m I~} 1» 4far
b€»8~0 (16 ai) ana eth”™ (5 wX) ms dlcwljr to a
taixtttro ot tr™wiHy 9md™pekpet™ sine foil (1 g] 0015 g« stoa)
la Ui« tom Qi mvTQ/i strips and drjr 0O al) imagn
otbfir (5 al) iyFii® jaiii* iwiiiitNiiiily aitfogfiii itilospl&m*
r«acti(m mljctiz@ thm for 3 hTf eool«4 ard
h7 <ifol7 a«d uddttloa of eold sstumt#4 siasxmiys «Silorld«
oolutioii <80 eA) rigoroim stirHag* fh# b«}S«Be soltttioii
vashdd with eoM satttratad <NiXovt™e soltitlon
(2 X~ Ed) & then ~tb (& x eS aX)* aqt3«on»
pert ma «Ctfwet«d tfttOi otlior <Ex SS si) asd tti9 cosMfi@4
b@asQe and @tihtr aolutlcsis w@r« 4rl#d and fSIttr™*
solvent W88 dtstilled off and tdie r”«id«i« ehro»ritofrapii«d
over «lU «i f«U By #IQtliig with a ~“xtar© of p«t*Ot*ier
<4o0«@0™ ™ cililoirofom (dtl) oo™emad XX <0*79 g| 497) «eis

obtaioAd as d ooloarI™M Utpldf b#p« IEN)ACMtli)/X«S m »

<F&undt C, 72»00| H, 0*70]| 5266 re ~rai G, 72«1n
a, 3«act iioitvt* ~.27) 3700, 2900, 1788* 16S0, IW f
1975, 1S00, JL0a6 SHE (C/NI™N, &)1 0«8 (sBt o, MNoio*

propyl protoo3)] OpBd "Pi, C<C”>g™| 1*03 <33, s, m oil
terrtiarjr e«<Btro}f 1«37 <8H, % OC%H*] 1*8 (3S, 9, CsCHu«f
1*83 to 2*36 <4fl, C% proton®)f 4*06 to 4*1™ CH, a, 0e%)]|

5*5% (IH, olefinie proton)*
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+fBKIfW ttM aair.iattaua nafaHrm-feam .im

fo an ie9 doid soXittiOB of hyogjroagr @st@r (tX« 2«S g)
in pyrlaln« (lo al) ms Mdod pl>oapboro«s ojcyehlorid® (3 g)
dropd.de Onfitig IB ssia ~lth oonstriit eooXing ~  »hakixf«
The raacticm sIxtun*# left ov-smigbt at O®f isoiiPtd into
aod «aityaets4 with «tli®p# To# Arrict raf
suecKisiivtly »itii dolid o] s&t« ittiCON wator#
bria« and dfled (likgSO™M« 1™M«r WO to e@t th«
rOI<lUQ (2« ) 4Nl </Noaatgi™ph«l silitss ptl«
Br «liitiei€ ~th » of pet«@Ui™ (4MO0OO) »Q™ ohlorol*rm
(9li> paste rmmtnr™teA ester (IVi, O#S? £t i1»8 obtained
B8 & ooloinM™NMta Ugjtt™ b«p* 1aSPiM%hy/U meu C, 77*S3|
% O7X]| 1348 reqill*69 Cf 7737| £ @74]
mu vt« a«3*") a@s50, im , 1650] 141t
e?S umi (CCIt $}t O@3 (SHf m] <sfepmpyl proton)$
o«de tma 1*06 # i« cceijr)i i*2S (aa» t, oai%i*)i i«S6 mod
JUa (3H enidif ito*s ~ ~uU.9 lioiliS)! 3*3 to 4«2d (3!, q|
|irotoiis}] 5*56 <SH| olofinlo proton)*

irU<feriftagl?fayMd” (Ul

To a stikr@6 doXutloa of laroaddt
ipropnt™ tvm X g] Ot<X™ aoX& of isobatfXbrt™a* mA XS gj
0*008 laoXe of aotivnhtod s»g»<idlm) lit cify <sthmf (S@ mX) wss
added dfoj”~se a soXutlon of hsrdrosgr «eter (ZIf X*38 g« 0*005

«K>Xe) in dpir durit™ 15 mla sniiiti™Miiiiig  ullapogefi
dtsMOphere tlo™ooghout th@ reaotioft* Aft<» stlrriiis the
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Bixtur« for hftlf m hr at r&m it wo

tor 20 miB| ooolt® ao4 deooir3«d \>F poasptm into

m ie« eo34 mt 50 ml) mi rgnoXtiag ttolutiaii ms

oxtr.~cted vith ethor (3 jc ™ al}« sthar nsd to

e@t tli™ residue m» ~a’™“mtograph®” o”™or tiXlea g«l«

W eluting tflth G aisctiirs of p«lt«tlier (4&*00™> A Xemtom

(313) coopcmr™ XXI <Q4S gf 3S;l) was o”talsM as ft eolonrXeai

u<jniaf D,p, Mfo Gt 775$] a» XO3a$

S7B* p«qttlr # C« 77.€5] lick 10*86] Hoa.«<wt« m «42>
M 131o» XOSOf W, 755 <ai*”®
HKH (0O0Is|S)I i«0 C<a% )™t X«33 <6%
on i»oprosgrX sid« cliciii] X*6 (Slit »f protons)} 3*X3 <4il«

C% ac2|6owt to o”rbDfsr™ fuactioii)! 5273 UHI oX~finlo proton)*

hfiaiasg««ail,ill

?he wKOk ester (XV] QS 0*008 aoX«)
tr™t«d sXalXarX|r with isop”™op”™X magnsstiw bvosd”™o
(prparod from O07@ gf 0*003 eiolo of mgumim md 0*4 gy
0*003 aolo of iso”™op;ri t>n>mie) sou yorfelag as nsaal affor~od
s Uqid4 wM.<" ims chroEKitograph®™ ifiXlct |#I* |r
eluting with a Brftiw® of POt# ether (40*00°) a4 i™loFofom

(Si8) ? <O0*I™ gy yft« o& tala”™ &» a ooXoarX«s«

UgOl4t b«padONChtl) /N iXk <ReHoat C] aara3{ Hf XO»7S]

ONMN"NO repress C, B3*02] H, XO0*ad|] ~"X*vt* S~r*40>*

Natt

N\
i“uccl™t 0*86 Ho*s 070X0p3t>pal™ rin] 71 X*00 tnd
1*06 (<KIf fto™t OB I0opropfi)$ 1116 iid @O0 {M y*ee
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OO tfottble bOOd)] 8.17 (8% O, COC%)] 5.1 and S.4? (SB,

el«ftaio ftotoM).

A ioMtoo of the kelea* f fO«I8 if Q*QOOH
noU) in etimp 0 id) ' m$ iIntli <somm ttirfiBS
to « mi&pmAan of UthliiM ataiiittti (0*18 ff#
aolo) in dtb”™ (10 wxXxh Site m t&e 10

oofdlod aoa %tm oooplox vac lifdrol]*sod by c«a#tioiiS ftdd&ttw
of watsr 05 taxu ®th«r vts fopar«M aod th«
a™MoOiti lafor mB oitffeoted vt itheF (S x 8 «!)» ttm
ooalsdfiod «th«r aolmtcn #& wpwp toci and th* r«ai”™e wai

dimUed to g th« eo™pooaft fl (O«U it dM)f

ibethy/Q wm CAMIt O° H¢ n«40] 8* M * % % O
r«9H rei 8di4S| Sf S6B«3p ™ mo~n
UOIf i995] loeof ~ n n
(asi Of of«iopv”P9i 0«8d um «aa
Uo6 tfo*« AQ 8id« <aiti)t i«kd3 W% C% prmmH

1«6 GH| Ht*o QO doM9 bO»IH S«O bhA 0«48 |18 imolit

olofiide svotw)

A aotoUoe of itoIntfl UtMw in ftr& t*wotwpm (THGI)
WM prepar«d ligr 4v™*Mi«o addition of io”™i«™| teoaldo d*i7 I
0«0i oolo) to ft sUvrcd mp”~ofliott of »BtftlUo littiiw
COS if OtOS» adUIl in <~ tsr CIO ttl} «<ad oontiaaociMi attffflai
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[ ] « [ ]

fot 4 tar* k tolttUim of tH« w«%iap«tii6 actdf a»|4«otrc
a»*«y X )4 I»<By Myrie tr iirMUpslt of Xf
8«dtiiigieUo &og) tomM i» o»00i inw oiia>m %m
iMm Lf ftdM to thO aolnlioii* tb,9 tUflisre wt* 9tlyr«4
&0 voo« MiHrttmfe foi* i I» tail tbm «t tm ImIf «r tar
and d4«cMpos«A idtH oelA m » Vi]|Cl (88 «H|* «i« offg«ilO
I»e MpamM and t!i* Ufn» not aBtrsetad i tti
(S X85 ai)* ttik OMnblttna tfttiar «i4 fwt eolnticm m
<ivM (li]]Sq]} mA msro«(»%a« to s«t roalte iftdcH m
«tooffitecMi|"™»i™ o w fltUoft ga# £T #aftilK wi» a nixinro
of 90%OKwilv and ehlon™™m U ti) oM™owOi ftX (Otia 6M)

MS oaiitaliiad aa o ooloairim U™ 4 | of tatrt adkatf
uoPdMtti/k n

M Cce”f 8]t 0*87 Ifa*t ~ oroXovt™aw riiai)t 0*95

(dHf caN%)|] UOO (™~ f c% proioii on t«BixNi}] «fO
C8] C% vMmm m liood}] 3« IBEy # pfotM a4d]a«Bft
to eail90sr< 1IVOQP)| olefloio pMottl#

MfMMCTBBWaarM I (ttni

A aoXMon of 4fxw600tyl«iw*w CXfFM g) %n »otliaiiOl
00 aH) WBOH tHm a 8iii% a«s «) at # for a Hx tua
adx~tra was diluted ifltii i oawv tatf aeidifled vtHi ool4 dU*fECIi
and axtrdetad idltli ISl» i#aatifild and driad OW3€i]) «icti«ot

«M «va9om<»d and mm roaldaa «aa dlatiUad to gat tli« IqgrdMf

adodixx aa it xao.« a»)Al
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(Mottll Cf 70.891 a, U.OS. 1*% ™ miaiTm C« TB,M~

a, u.18").

am MO «ir”«

SH (od”™t t)t O«0 moA 1#00 (an 9s«lif afCf Ni*t on

propm HmH W f 4f c% protooi){ 1*7 (9% 0% pftoat

on M bl9 ticaA)f M $ Qfit *f C(P8>| 8*49 U8f oU flal« "po«ob>«

« fo ai k#ixoaUi folkM.oii of  th«
ftlQOllol m x (0*9 it aOQBe«le} W4 I"4tn« <0*4 g| 0005 »914)
ta hmuM dtsai) «<M rar$ (U4 i* o0*0osx w4«)
afoo«iM vttb tUrrios M lof lo altt* ativriiie «»e oooMottad
tor X hr« aimi «ti« tolatiai ««» M | ovatnii®™ «t worn %flnp«ft«ro«
AH r<MiocUoa sUt*e VM ti<n iielired into i ctkb»it<r and
ultti Immmtrn  Sb# bwisiiM «Uul wutatA idtli
eol4 41U 8G1] vtttoTf M a« aod Mod (QikSQ|)* fieoMot M
ditUIM off twm th» aoMton md tlio r«<ai” liftt dlyeetty
«a«d fot tilt iMftt voaaUm™*

0«8 mA I1to (dS tfedtif Mt*« 00 ojroloppopiaia ring)f 1k86 (tSf
protMf)] U7 </~f iMt svotona gb bo»d)| 4»#8
OBf «t casr)f 5¢4S (IBt o U fiiii« proton)*
A 9CfMXm ftf OXt i1«« «»

0*01 M io) «id pTiaiiii (i St ihtm m U} in <f3r b»*oSMia 00 MI)
e00M to O™ WM tm tod aiallftrigr ~BTg (8#t g« O*0(1 aolo)*



ir,2

7li« resl<iu@ liorMiig tip ¥9 vts dir#«tl3r tis94 for
the nm% ruaetloa. » I"00« 10S"8 1470* i1a80] Wtfff

@as gbtK HHa<oc3™S)i o*m aa™ IM #1 ot

on ojrelopropaise rii™ 1 1«? OEy CH|® protoiis on doubl«

b&oAU 3,as (ant % 6%Br}] a»07 aH, oi#niiie isotoii}*

«jgl,,ai»ll»y | ffiiM ffggMa5Iid» cailtel
k iMutiim of 90™"m »l)<nEi<k ddssoMng

«odiiss iIOM Bt 0*0065 8iol«} in 0tS%mQ <S nl) Hfts ooolsa to #

IMB4 #thyl -37o«6«ia0titX«bmiio&te Ow@$ g« 0,006 sxON

VM iiddwac  ™M@F> stiTTias th« a$stnr™ for ticilf an tir*
ojaosociyl*c. irwan« (x« 1*2  0«0Q6 aol* MPPY) la #theiioi
8 laX) ms AM«a in om poa?tlm and ttk» Nlrfiag eaatl8iikd for
3 )ir«

>Natiol was diitiUoa off ao™ tli» rdaotlon sitxtbr® wm
diluted tfith mt9p and «Ktrdotdd vitli «tlim  Tli« otlior solt™im
W tt&ititod with brlas ana iirM (Sa™on)* Aft»
Ovaposinitiaii of e”~or the rosldii« wis ohroiaatoirdphod tlacough
slUoe g«U «tiung a aii:tur« of CHCOVKY
and ohXorofona (1O il) ft fr«ctloa m» obtained (0,7 g> idilch
VB9 foOBd to b« * sixtiiro of XXXla <66«?J() aad XHXb
<m th« IIK>td« of SHa Bitatsvrn® [Hp» 13M36®<b«th)/2*6 mi*
(1taldt (Fd~«0df ilf 10%90] 11" aeot 2 % A rotntirt* OF 83«0e]
B» 10«a«i norikifty N 1700 m 7f X900f 14@6»
13d7f 10”1 a85| 796 isT™*



IS

0»76 t0 0«95 ¢;% proumU mA [*?
<dB CS(ClI™>g the arosistie riiig)|] 2Q7 |4t sif
OQQMi 1ikdO (3B™ »f ci™ tm oiKHMtis ri)ag)i a«87 (asi

A aolutiOQ of €thyi-3.-axo-6-oethylwha3M«oete (XXI| 0*86 g«
0*006 eiol«) in ~ 179 nadtid to a atii9«d
mpoiMdoil of pcHididS sodiuis «tlioside <0«3S g« 00061 aolo)
in arsr ~hkst s3LU 'St aixtoro mt t<f 15 nlii*
roott tm~™"ratttrs thm «dd«d m doJdlutios of 4*4»ro«>«flint!i]l*
eaxMir<Nia (XI« gy O3 m3b arrcaei) in ~  etlicr (10 ni)«
stirriiig «»e eentifKicd for 12 hat™ thm nstt«r M ftddod to tlic
r~etioo atxtnre ima tbd oxtra™io I*y«r N9 dxtraetod with ot)i«r»
tho «tli«r toXetioo dft”~ diNjUig (HagSO™) wan ov/poratod tnd
tho r@9ldii« iras ehoiatogrft]*M tlsrotigh silUcacici# " slutiag
tflth a edxture of pst#0th*r (40-607") end <mXop<rfors (4iX) «
fraetloo vas ¢ ™ i1 Mhieli wet id«otlfio4 ae 00i™0«i4 X]|W«
(0O»”™ 1, S8J 74*aS| % OS] %0%si™ r«]Oire«
ci N*m$ a» 2050, i765S» itss, xaas, 1473, iaeo,
laaSy UdSt io«8t

Ifim 3324« S)t 0*S3 C6& N*9 oa ttm U 0*08
aad 1*03 (dH oitd™t protoa9)| I*?0 Oi] b9 eothyl on dcitiiao
bMid}] 8»2€ ca«t sit cmn™H 4#0 <t oa%)i bm a%

ol«riale irotoii)*
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ftiHiltriiTft-Mrtottiwi™tf IMiBBaBfW tiBttBa Btnnri~rtwimiBtfa
ijULiISXIm m
A of @Uizr*d»€EnRMUa@tI™"X XXXt 0*86 gf
0*006 a&l> la ™ ($ is0) m» addM to d etirr«d
of pov™«r«4 soaitsa (0«36 g] 0,005 »»i«} In ™ «tlicr
(SS a3« 7k« elliJEN« mt stirred tor 16 eds* & rom tmpmrnw
and thm adaod a iIKNmUoi of X]
I»8X St 0*ON duarox| in <®17 @th«r (10 si>* stirriiit
CNEII8IN fexp 12 }Er| tiIM i tHKt™ a9 sKided to th« r*etlOR
ol3Ct«ir« em tlw orgdtile layor i#ks willi «tlk#r« 13i«
®thi™ voiiitioi ™t~ ivAriiig Ifan oone”~tpat® tho
We® ovm siUea*™#1* The «arU«r
frceti<»» hf olutlog wW&@th % of M««th «v
ohloft™oftt Cdil.) gsvii ttis aro»itie oooponBiKI XfX <Oras «f
<ffeBiaf C, 1®IP] R, 0 *~ rmsaivm Cf 75*8#t
H« 9»70"k N saa
3a6
imiuoanf 6) o*rr to o«0$ i9n”™ 0% protcMuil# uifif ion'
ch(ci®)g <marm tio rini®l a33 ($R, 01 m Qvwtte
HmH «¢3>7 (sa« 00ji lirtroae)t to 7«a <ant »t
eroaatie jpfotoiii)*
th« lat«r fx~etloaa of olh»o«wtOer«ph fef «littii3ig «lth
$r«teethar (4 tl) gavo smr« licto*
Ot@? KV (o«ir« g« m$u  irs”™t Cf 75,a$i % io»xs,
%X%42% r<|Ef&ro Cy 71*40] H« 10* ™M)« N 00] X7/A0) WA
MTS, xaaoy J0S5, @X0 00N«
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alB<0ca4S) OM (dSt m*9 m t$m h n

1,03 <ea« c% i7™9i;0a»)i itSfi %t 0c% % )t x*Ob (dS] try
ppotm o« dooiao Ix>lidit 43Ul (8% <it OC%

$45 ao, oi«nitid

art thankful to "Ct*

aM the rotapJuy group of UGk for tlis
coa|>ourKis foy
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NJLINMJIJULX

tliesls m tOrpmol™&*
is Oividind intQ
m kJL
M « jjart la dlidd@4 lato thiT'd® steptOrk m foXXa”™i

ufaaotey 1  aatroctictiea to th© prosit 'tk on

A bri@f history and of Firttlsria*”™ bav# b M
descrtb@d in t4s dmpt/*

JhaptQg Il = h nmt spitIMisi™® of (e) tE~™»*elirygaofeh”™e aeia
araiinXtkaagdagaBSi

mriila eim pt® ae”crib”a s nmt of (e-)*S$aMh
ehryaantb«Edc eol™i the esiicmtisii QO™mmt of oataraily
occurring pyr®tfirins aaa fcM r urafeli Uo <isalogae« 0*g.
au.©thrlQ| ~hthaith”iii site* which tr& mH fof th«ir high
lasoeticidai aijtlvity low mwmlim toxidIlt™** A nm rofut©
for tho sniifeiic’slg uf <-)-4ihjriiK)cMeaiith© ffloi®etoii@ ati4 sethjrl
tmWei&”ehrggantli;asto™atagtliait fttm is bedng
r Ooora©<i in thl8
caifiot™ Ill» k st*@o9{™olfie 9fnthmi& of a@tli™i (“P*ibEGhA.

chgyaaotheaate £s” if
A storTO®peeific ajTBthesls™ of mtvm | <e)* (IHN
tifangu>QIHveanthxk3i e a<jid Om)e* PrRf

pio€«o ~la a FavcapsMi rlog <Kvy»itr‘cticn of m a”ppopriat©ly



175

iubstitut”™a H-ijgroaecyclobiitaiiooe in ;-w~at@ h«a tma
reported lo tMs eMpt™V#
Both <+)-ear3>*n» ssa (¢)«“plaafi® alsmslAiit ia

loOian turpeotio® oil*

m L M

fhla part is Into Cbuptsr | a»d 11#
ith&nt™ 1 « A bri®f hlstrosr efemJstry of JuveaotdiiP hav*
bom aO0Scrlb«™Mi its this fjhaptsi*#
uhasta? 11 > luyftnila ljoyaoiia aaaloguaat of
ffaUautttlififi .tetaisaals™a,,,li«,te,, 8, fiyatenggBMig. jrlag
yarlous 8ynt*<3tlc ju/aall® hoinondf aasXogttea ape
QW Amtlf M m syi*©siss«l aaa t«3tM ia labonstoidO®
around the as part of a progjmm® for Integrated
plant proteetion by «ontro3JLiiiii Ifir@ets ~  henraoiial
aetlcau lo view of this substit«t™-'4 t*"pp~ol«i8 bearing
tmkBg a c7cioprosd?iC' ring hovo bCon ~“Bfch»si»™ froo
ad er© paport™d In thiB HI'P 5«v®niX«
hormm activity irou om of t® ooanytid 3t3-41iMtli3%,
a(E*Db | rdsm; HM«{iMthirX«&*list™MX (@**sM3itrophen]rioa3r«i™t71}

cMMopropams has b m rf?eor’«<i*

Isssuzi
crcXie iuveaoida ®*g* sieNi of toOosstuie seidM
its arott*»tie acaXogni"s® niwi ~imbiols™ of lacr™ising int«r®st
for thaip high horaon™ activity* th© pe&tm%

s™thQseB ot JuvaMone a»9j.c"®s are on th# i*lkcdaatxt
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of th© sttbstltiitiSfdi or ?ire®:itl0 naclsus in

“"m&bion& with oai*.a-=>ono m iclc”™ yhli®Ni src? tlitssrit™ ia tMa
part* llia pooarkabl®© raetil;# toxicity ©f th# oarder of 100" at
the iaNtE«kK3 dOM of i0OO ppa froa om of th™ roe~oms™ 2«0©thyl«S"
<srooethox»C» CM sopro yl-ph®nyi tmptm *m e 1s

b&iag rmordod in ttjls ~jteptcr#

la) tic & li«f 2* N77 (19MK
b) QONtim pO0”™»* SXoCBSQf E#H«f
N*q)<83*Soc«(C>t p»332 (10G6}»
a* Khanrat N ASttnif M«Bx»t laNiidtj jjiit 716 (li76)»
3« ;190 j"doi
a) (jopieham”f II** URaic* NeNej IUK* & fE€ts<~f B*S*t
lollan Cbm~Soc™M uoXaoci “uoiloof p« iI36«
b) i"ptoh~i A«3« HItr™i H»B« 6 C|PMer8r Ftii M *%
Xaaian n <197S)«
4« bDHr@« E*B« & ihnr@i aynthtitlo CcKssu& ~tions
(in pros#)

S« aolXoTy Il & iKliai M m f H$e«Frogr«llor™«iiks« g ii 65i (i19dS)*

e« Sh&arni A«3«t Oh’krov rti* K*E« a mtirn. a*acy Inaian 3»Cbm*f
S14 <I075)«

?7e BmWO9rn “4tQm f*Mt Sioapsoiif M * Oeb@l] E*C*t
sci«»c€t 1 31 IOSK) U@dG}«

N o*a*» v~ masas N

Se 14/VIXIOt $* %> ~AOChm» § it (1976)*
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eoiTlg«nd» and not«w

1«P«137] Th®© correct asslgnmsnt for the absolute sooflguration
of (e)«juvafcloiia should b# a,H aa described by Manvllle,
Canadian J* cheo, ia. 1S79 (1975) ami mt fi,S as postulated by
Cfrny et al. (Ref. 3, p« 173)*

2,p*22; Theoreticallyl dlastereoisoaera are possible for the

compounds XXIXIl (» IVb, p«104) and 1?a, p.104, No atteopt was
made to separate tSiera. Slallarly, oosipoimds 1*XVI oa page 140
are also possibly isomeric alxtures, SeparBtlou and asslgmaent

of the stereochemistry for those compounds were not studied in
details since the main Interest lay in testing the gross structures
of the coi“ounds for their JH-activlty* In coaipounds If-\VVX
p.140 the geoffletry of tihe side chain Is not known even though
s*geonetry Is shown in tiie figures*

3« p.20] line 2, enantiOQorph should be read as enantioaer*

4* Assignment for the cyclopropyl s~thyl frequencies in the SMR
spectrum of conpounds I¥a»xXZ| p.lI05» Although the eyclopropyl
methyl proton for (m*?)-trans-3|4-ca3:*no-*diol have the same
resonance frequency (fig*Il, p,33), examination of the HHR
spectrum of the diol IVb (fig«6, p*;~} shows that the signals for
the cyclopropyl methyl pistons appmr separately at 0*87 and
1*036- Idkewisei the cyclopropyl methyl proton signals for

the compoiiMids [?7a- X1l must also have appeared at appro*# 0*87

and 1*038 separately whldi must have merged with the other methyl

signhals*
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