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1�stn’a(liol, a niatunnal estrt)gcnm auid a nolat-ivohv rigid nuo)loouilo, anal (liof-huylsfilhostrool, a

synmthiotio, uuousstonooitlal estrogens ans(l mistoro floxibbo uusoobooule, ooouuspoho foot the sanso sifts of thse

uferuss ost nO)geml roooptors in cyto )sooh ausd no ous-huistoinse clint onsat ius prot tins I)nol)ttratiOlis. \Vlscni

tryst mulized undon tortainu oonstlifio muss, these to onupoouusds hsavo very (liffottust oover-all strue-

hunts. ‘l1lse stilbonio� (Icrivative l)oossosscs a nsuschs thui(ker, uiso)no syninuchnital structunro. w’iths a

phseusool gno�up sit oaths extremity of thu nsooltoule, nslsdb it is diffitulf too necoousoilt tlsc differensce

iii 515011)0 of h-host twoo estrogeuss w’iflu hinsdiusg too the sante retoptoot’ sites. Hitowevor, whsoui

diot-hsylstilbcstrol is trystallized from nsethsanio ol-wafen anid fronu efhsauuol, cads niolocisle is

liuskoob too 1 abooohsol aistl I water molooule ins thue foonnscr cast, amid wit Is a nsaloeunle of ofhuansol

by t woo oliffonoust hsvdnogets boisds in flit hat her. Tluo nnoletule t hsus 1)e(o)mes asymuisotrical and

assumnos a to oumfoonnus;stio mu m(ore olo osolv sinsuhsfimsg est radial, wit Is t \Vt 0 (list imigisishsal)le oxygen-
hyolnoogo’ms boonsds.

It is I)rol)oosotl tisat thse solvaf-o’d nssvmmet nital foorns tof diotluvlst ilbosfrool rosonsblos nsoore

tb iso lv ifs ‘‘attivo’’ oonsformatious �visens i�rosoust ins nooo’phoon biusdinig sites. Tisis (onst(pt is

to omuijoat ible wit ii fist’ estroogensic not ivitv auud bimidinug affinsity oof (a) t lie ostnadi( ml dorivatives

(1 l�3-nssotlstoxv-7a-nuo’fhvl), which do ost’iv rosenshlc asvmnmofnital dicf-h�’lstilbestrool sfru(tur-

ally, anidi (b) flue stilbenic derivatives (4 ,4’-dilsydrooxy-7-efhsyl-6’ , 7’-dimet-hvlstilbcne ansti
4 , 4’-oliisvdrooxv-7’-ot hsvb-6’ , 7’-dinssothsvhsfilhenso), which are mono’ hiko’ est radio! ins structure.
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‘l’iio’ est mogomilo activity of diet-hsylsf ii-
best.nol, (4 , 4’-dilsyduoxv-trans-7 , 7 ‘-dicfhivl-

sti lbo’uio ) a svust-lsef it, msotusteroi(lah toniptounud

Those experinlenil s wore part iallv soulopmomt ed by

I lie I )#{233}lo�gationi 0 o�mmo�rale is Ia Heobiercime Scieni-
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Laboimatooimc ito (‘mist alloograpliie it (IC

Pbivsiotouc (mist dli mit. Bordeaux, 1’alonim’e.

(1) tIsat was tue fiust o’ffootive tooool enspioved

ins oanteu thsenuot.hsenapv (2), hsnis beens mvell

tstablishsed. Ins all speties (licthsylstilbestnOl

gives rise ho the sanue effeots as the nsatunal
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Such tins ansaloogv has heemi i’momitesi od mi pin rely

o’hetnio’al gmooiiniols (5).
Fi umal joosi I iomm:-tl and t hemnmial pamaniuet oms :omool

sI m’iim’t un’al factors one available mini n’eolmmest

est rogenu , cstradiol , thereby suggestinsg a

‘ ‘qualitative’ ‘ similarity between the t.�voo

compounds. It is therefore logical to assume

that they are bounsd to the same hormonse

reoeptor sites (3), ansd it has beeni shuowni tluat.
both ooflsl)Otlmsds have the same equilibrium

associations coisstanst for binsdinug to the
OVtt)st)l retoptor proteins from pig uterus (4).

Ansv ‘ ‘ojuanstitative” differenuces ins attivit-v,

as givcnu by thuc ratio of 1.1st’ (‘st-radial stuid

ohiethiyl stilbest rol doses required to insduioe

tise same uterine weighst instreasc, may be
ascribed to diffenemst metabolic fates ins thud’

hivimig ausimal anud�on too diffcrenst afhusities
for she same retcpto)n sites.

Estradiol, unslike dhiehhsylstilbestrol, is a

relatively rigid molecule. Their sh.ruoturcs

reveal several similani ties,3 whsichs arc genser-

ally thsoughut to atot)Unit for their idlcnstionsl

binsdinsg to reoeptor sites. We report hsene h-lust
detailed strusotural studies on baths tom-

pousnds crystallized frons diffcno’nst- solvonst
systems have yielded nsorc precise insfornia-
tious. \Vhsereas cstradioh hias onulv oousc strut-

tune, diethsylstilbest.rol Isas hw’o: a sym-

metrical structure ins solveist-free o rvst.als,

nusud tins asymmetrical struncturo ins aloohuol-

tonstainsimsg 0 myst-als. Several argumenits ponnut

to a similarity betwoons one of flue twoo

cnsanstiomtouphss tof 1.1st asymmot-rital ft orns
anud the tousfoormahions I isab diehhuvlstilbcst rod

nsighst ntdoj)t s�’lsens bousnud too estrogens no’-

tcptors. l’hst asynumetnical form could thsus
be toussidcrcd to) meso’nsblc more closely flue
‘‘active’’ fonnu oof hhsis msousshcroomdal estrogens
t.hsams fhse svnsnssetnioal oonie.

MATERIALS .iNI) SIETHOI)5

i’hst ideustitv o)f cst.madiool amid dhcthsylstil-
bestrol was ohsetkcd by meihinsg pooiusf- tie-

ternumniatiooms anidl X-ray powdo’r dhagrams,
timid! thseir puinity \Vtt5 asocrtainscd by thins-
layer ohsromat.ographuy (at- least 99 � puino’).

Thit crystal struiotuures tof o’stnadiol ansoi di-

eh-huvlstilbeshrol were amsalvzo’d by X-ray

(!iffraoh ions , usinsg tins tiut omatit thiffrao tO)fls -

eter anud CuKa radiations. Inuitial estinsatos,
t)btaiuicd either by di root-phase deft ‘nminia-

tit)us, by h-hue study of the Pattersons fususotious,

at, by direct minimizations, were rcfinso’d by

tonnj)ut.er ansalysis usinug a, program nt(iaj)tedl

for 1515 IBi�\I :3�o-44 svstens (6).#{176}�

RESULTS

�1’ab!e 1 gives 1-lid valuses for j)arnsuuuotors

descnibinug t.hse crystal structures of ost radial
stusd diet hv!stilbost.rol ooust-ainsiusg various so)!-

venit molecules.

E.stradiol. \Vhsens ostradiol was or�’stntllized

fnoons methamsol or etlsansol, 1.1st onystals
oonifntmtied I water molecule for ovorv 2

(‘sf radio! moleoules. The 0 r\’stttls went artist)-
rhsonsbic ansi! belonsged to) the P2u2�2 sj)tsoo’

grouip (7). \Ioreovor, flue lensgthsi of tise
inst ennioleoular 03-- anitl O17--hi�’tiro gcns

boomids were difforcust, as w’oll as thsose of flue

mnstramolecusla r C3--- amid ( ‘u7---oxygen honsds

(Table 2).
Crystallizations of anshsydroouns (‘stradio)l fri ns

soolutions t)f varyinig pnoj)aniol-112() ratios

gav( ti crystal of thse P212121 5j)tttt grounjo oOini-

t ailuinug 1 mo)leoule of propauso)l I)cn n-sal o oul e

oof eshnadimool. Howevor, h-hue oven-all oonfoornua-
fious of thso cst radiol molecuile was fist same
as ins the previous ott-se (8) amid furbhscrmorc

was idbenstical wills that oof 4-bromoestradiool
(12), a cousveusmeust dicrivahivo’ onystallized

from nuethanuol and yicldiisg orystals cons-

tainsing nicthsansol. TIso maximum fhsickmmo ss (of
estradiool, oalcuhntted as h-lie project-ions (if thic
dist-ausoc behweens oarbonus 7 ausd 18 on the

z-t-sxis (Fig. 1), � estimated too be approxi-
nsah-chv 3.5 A.

Diel/osjlsltheslrrol. Dief.hsylstilbcstuol orys-

talhizcd in aushydrous fonnss froons hsexauso’ was

also oonthsorlsombic, bust. hokasged too tise

Pbta spate grOuj). The nuolcoule was ft oumsd

to be ocist.nosymnset-nical. Thio’ two Pilcniol
ninsgs were parallel ansd oricusted at. 63 de-

grees fnom flue central planse tonfainsmuig thse

double bousd (oarbonss 8, 7, 7’, amiol 8’) (Table
3); oarbouss 9 amid 9’ were oni oil-lien smol( of

hhse jultino of fist doouiblc bonitl ansd fist ( ‘ -



Interval

Diethvl-

stibbestrol-
methanol-water

Diethyl-
stilbestrol-

ethanol

12. 13(1 12.138

1 .389

12.139

I - 375

1 .389

1 . 399

1)0)0001 loom gtli.�

Symmetrical
F.stradmot- Estradnol -

uietnv -
water pmoioatsol

stilbestrol

10.#{176}.)20 10.988

1387 1371

1.424 1.429

2.774 2.750

2.792
2854

2.636

2.724

2.(�3()

II, I woo olifferenit nsuleotmles of est radimol mom

I - 379 I - 394

3.00)3

2759 2844

3.006

2.110(1
2991

2.718

fallizat ions fuom no nsone thsais 10 #{176} (v - v)

met-hsanuol tot ethuaniol ins water gave diethuyl-

sfilbcsf no! of t-hse same crystal structure anud

oonsformations.

1)icthvlstilbest-rol was also crystallized

from more concentrated! alcoholic solutions:
nsuethsanuol-water (11, v/v), ethanol, and

ethsauuol-water (1: 1, v/v) Ins the first case

(10), tnichiusic raocmio crystals of the P1
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(‘nij.�ta!!ognap1iic 0l0j1�i

I)iethvl- Diethvlstilboestrol-
Estradlol-- I’,stmadnol-

stnlbest rob water-methanol
water (7) Joro)panol (8) (9) (10)

Spatial grtoup P212�2 P212121 Pbca

Unmit tell

a(cx)’ 12.054 12.215 18.941 9.281 (73.45

b(�) 19.182 24.251 14.933 13.657 (70.82)

c(y) 6.634 6.671 5.298 7.626 (100.92)

Residual fact mom 0.065 0.0(11 0.0(18 0.069

orb(C__C) (Amigstmionis) 0.008 0.005 0.005 0.003

c(C-(’---C) (degrees) 0.8 0.5 0.5 0.3

I)etailed structures are reported its the above references.

a, Ii. ani(I 0’ are I lie uniit cell olinuemmsimomis (Anmgst rooms); a, �, amid � amo’ I ho’ uniit
a is t ho’ sI ammolard oboviat iooni.

I)iet hvlstil best rot--

ethanol (11)

P

9.294 (71.95)
13.841 (80.26)

7.713 (98.60)

0 .06()

- 0.005

0.5

oell angles (degrees).

I nit mans olto’tulam b)mmitt lemigt bi

0(3-Oil)

0(4) --( �

C(o)----( )(4)

CII) -- 0)7

C(o.)-- 0)4.)
Ilvolroogemi boommol lemigt Ii

(J��’ --Oum 7

Ono- Omm(4)

Oni 0mm(4)

03) O)�

-On’
0(17) O�

Onto- Ow � F

()mm4) -OM r F

OM 0W

Tummm.m: 2

Ito moo 00000loc 00 loin a tool hojilnoqeto

‘O,V, ‘vat em; E , et hamiool 0I , mutt hammool ; P, proopamiiol ; I amiol

diet hvlst ilbest rool -

atid (‘ -- -oxygemi bonid lo’nsgths � equal

as �soll as h-hue th-- and ()4’-Isydrogens bonsdl
lcnugt-hs. TIse t-luicknucss oof thse molecule along
the z-axis was 5.90 ± 0.05 A (Fig. lA)
Thieso data tonrobomate nesinits ncoctstlv pub-

lishuod insdepenidently (9, 14, 15) amut! oonsfirm
that f-hue over-all moleoular shape of sym-

met neal diehhvlstilbesf.ntd is very different

fnons that oof eshntsdiool. Susblimafious or on’s-
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Fmon. 1 . I’no)jo:otion.s of e.4lnaolioi atod itoactio’c (top now) and act ito: (loot/otto nomi’) olio-lh !,l.�tllbestrol in time

satome ti-xis systems

A. x is in the benzemie rimmg plamme amid ��a�ses thromugh the carhons-oxvgemi humid. y is in I lie benzemie rinig

plamue, perpenidiculam too x. z is perponsdicular too the bemizemse ri mug ins its cenm tom. Fm or oI ct lsylst ilbes I roil,

the reference hemizemie ring is +.

B. Perspective views using foor each o’amboon amid oxygeui atonu a sphere oof tbie vami tiem Waals maclions (aM

in space-filling models) The ooonsptmtem proogmam fur these drawings was (ievelopo’oi boy (‘oohemi (13).

space group were formed (Table I) its \Vhi(hs

eaohu diethuvlstilbestnol molecule was linukedi
to 1 ��‘ater anud 1 methanutol moletusle. Censtro-
symmetry was thus destroyed. TIse ansgle

between h-lie two phensol niusgs, � amid �‘, ss’as

59 (legrecs. Thu dlihedbnal ansgles fornsed by

h-hue plane of the doublo’ bonsd with b-hso � ring

(methanol-bound) amud �‘ nitug (water-bounsd)

were 63 and 58 degico’s, respectively, but

wo’u’c oniensted in oppoosite dinotbitomis (Table

3). The C9 ansd C9� gnoups wont tons fIse sanso

side of h-hue d!Oublc honsol. Tiso’ 4- and 4’-
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Plan-c atoqles in olieth-ylst ilbest o’oi oomoloo molt

�Fhe cemi I mal plamie const oti mis (:ambmonis 1 , 7 , 8, 8’,

7’, amid 1’. #{231}namiol �r’ are the two plseniolic mimigs. See

the text fur tbie direo’tiomss of the angles.

I)iethvl-
- ‘ . . Diethvl-

I)nethyl- stmlbestmol- . -

.�ngte . . stiiuestr(o -

stmtbestnot water- ethanol
ethamsol

00 590 61#{176}

(1:3#{176} 1:3#{176} 62#{176}

63#{176} 58#{176} 541#{176}

oxygeuss wo’m’o’ ins diffen’o’nst elo’otuonsio stat-cs,

as ilitlitItf-(’(I by tlse stnonsg huydnogems bonsd of

( )-� with nsethsausol (2.606 A) ansc! thut weakes

hsydlrogo’ms bonsd (of ()4’ svifhs svatcr (3.006 A).

�Fhuis onvstal aIs(l ttsvmnsetnioal nuoleouban’

annansgememsh was observed onily when the

uiiethsa-nsool--�vaten nuediuns fnom svhsiohs c nvst n-sis
�veno’ t)bfntimiotl toonstaiused at let-tsf- 15 9- a!-

ooohiol. Ins oon(leu to misaiusfaius list’ msscdliuu55 oo)nu-

p(ositit)us , tuysfallizahioonss �s’euc i)enfo)rmc(! by
slow- cootolinig (10151) in setmled tubes. Solvahed

tryst-ntIs �vone veiv umsstable whions sol)anahed

fmonu bhse solvenit niit’tliunrss, als(l t isene was a

itupit! fiaussfou’nststioous justo thso’ synsussetnical

foorni, tms ohsockool bc IXI-nav powuIo�n (!iagnanss.

‘Fhio’ stnuctuiuo’ ansd ovo�r-ah1 ooonslo)nmt-utions

oof (hot hvlsfilbestmol omvstallizcd fmtomis etisanscol

(11, 16) � vo’uv sinuilan. Thuo’ onystals wit-lu

1 nsuoleeusle of ethsamsol pen nsooleeule of diet hsyl-

stilbestnol, belonsged to f-hue snsnise spate group,

P1 . i’lso’ ansgle between the h-wa l)hseflol rings

was 61 degrees, amid h-hue dihsednttl angles be-

tweeui tIse � amid �‘ uimsgs amud fist’ planse oof h-hue

thoublo’ bonsol wt’me 62 and 56 degrees, ne-

speot-ively (Tabbo’ 3). Hydrogeus bonsdiisg was
alsoo asymmo’f-uical : the � ninsg has a sf-nonsgen

hsytirogens humid (2.718 A) fhans list’ �‘ rinsg

(2.991 A), suggest iuig f-haf blue cthstinsol oxygcns

ins f-isis waten-fmeo’ onvstal is linked diffenctubly

wit-Is 2 moobocules of oho’f hvlsfilbest nob.

Figure 1A shows puojeof-ionss, ins fist same

systo’m of axos (nyz), o)f esf-nadiol (middle

now), svmuiuet nioaJ dio’fiivlst ilbest no! (fop

100w), amsd Oti(’ o’nsamstiomorphsoouns fomns of

asynsnuichrical o!ieflsylsfilbest-nol (bob-tons

100w). A set oof perspeotive view-s oof blue tan-

boons amid oxygen skcletoons of thseso nuolecules,

olnnuvni by a uiuo’oisausioal plot teu’ ooonh-rohlcd

by a coniputer prognans, is showns ins Fig.
lB (13).

1)ISCUSSION

Sir-uctuies oiJ� es/radial, I/o-c Iota /�riums of

(1iet/m ylsi ilbestrol, and sante c/i eat ical der il-a -

iit’es. Ins f-lse absenste of XI-rav studies, a
SO1tIsd! oompani stout bef s�’eens f-hue nuol coular
thuaraotemmstios of estradliol ansd diethvlst.il-
bcsfuol was nsof available (soc a thoroughu

review ins ref. 17) . The results of b-hue pro’senst

studies shed! use�� light tins fisis comparison.

:N() st-eIi( on ohsennital sirni lauifv bet �vccni

cst radial ItIid! svmnssetnioal dio’t.hsvlsti lbestrol

lusts beets 1tvealt’(l, despite f-iso’ suggest-icons of

\V0(’ks ci al (15). Svmmetnioal diethvlsti!-

besh-nol (so’e l”ig. I ) lusts two ido’mit-ieal phcnsol

groups, is nuuchs ‘‘thsioker’’ ins fise tent-en of

the moleoulo’ Ihsais estnadiol (5.9 A for fist

C9-(19 distamsce oomptsnod h-a 3.4 A for thud’

C15-C7 t)ndinsttt0’ tons blue z-axis fooi o’shradiol),

amid is boo ‘‘flat-’’ its f-hue ring �‘ ro’gions if tom-

l)ntIed hio uinsg 1) 0515(1 ClM tf esfnadio!.
\Vhcns dio’hhs’lsfilbcsf-rool is cnvstallized fnons

msso’thuanuol-svat-o’u ton ethuau�ol , ‘ ‘imsfniuusio ‘‘ as\’nsu-

nsefu’v is insj)arfe(! hoi the m(o!o’oule as a re-

suslf- of “extninssie” over-a!I asvnuusietrv. The

t-\V0) hydnox�’l gnoouups are (list insguishied

by a differemsoe ins blue sbro’usgtii tof their

hsydnoogeuu bomudimig ttnsd nutty be corn-

paued h-o list’ tWO) diffenenst Isyduoxyls of
esfnadiol, 3-j)hittitilit ttnul 1 7�3-hiydu’txyl. liu(

hiuioknsess at- the oensben of the nsolecule ole-

ono’ases to 4.8 A as a nesulb of the cis tons-

formations of C9 ansd (1w, . Rinug �‘, whsiohs has

It)tatedl wifhs nespoof to n’inig �, inspanfiusg

greato’r bhuioknsess to f his ro’gion of flue mole-

tub’, may b(’ oo)uusido’med a counnsbenpart of

ninsg D o)f estradlitol.

This last poiust- nsay be very irnport-anst,
tutid is t-learly appancnsf. whets oompam’insg the

penspetf-ivc views ins h-hue last ooduinsns tof 1”ig.
lB. Ins the diethsylsfilbcstnol m(olccutlo’ flue

phensol rinug oni h-iso’ left (�) adopts exatfly the

positio)ti oof thse plsenuoohio A ring oof esfradiol.

Hoowever, b-hue iinotubeuanioe taused by the
metisyl group at oarbons 18 (of estuadiol, ons

the uppen fart’ of the nsolecule ins the ins-
nut’diate vicinity of thuc hvdroxvl at (117 , has

110 oounterparh ins hint’ oeistrosymmctnical

foum of dichhuv!stilbo’sh-rol, w’hsercas ins the

asymnuetrical foam f-Iso’ raft-if-ions of tue Phenol



x

Fnc. 2. Sonpenionpositioto of estnadiol, estnadwi derivatives, anti asyooooometnicai die/li ylstilbestnoi

Axes are the same as itoFig. 1. Oto the estradiol structure, Iwo grcoups have beeno added: 11�-nuetlsoxy

amid 7a-methvl. ()ni the asymmetrical diethvlstilbestrmol stmuctune, a 6’-nuetlsyl gmoup Isits beets added. See
I)t5ttSSIOON.

ESTROGEN STRUCTURE ANI) BINDING 443

[Tmipmmblishecl obsemvat tunis -

..�

#{231}13�.J�/

� fln

9(OES(

rimug cc’ inuparts a oornespondinsg shenic bulk-
iiucss. This steno hsinsdranso’e mtiv ins fact be

essential for cstnogcnic tittivity, w’hiois has

beens showis tt) be almost totttlly sul)rcsscd ins

tiuc absensce of flue rneblsyl group at (us ins

estradiol [iS-nuonestradiol is 2 X 10� t-inses

less active thans esfradiol (18)]. rfakls ho-

gether, bh(’5(� features shucow the tisymmefnital,

rather thais the synsmetu’ical, form of diet-Isyl-

stilbestrol to be nuoore similar ho) estnadhio)l

(see supo’nimpositiouu (if cstladit)l anud of tise

asymmcb-nical founu of diethiylshilbesfu’ool ins

Fig. 2).
Several difftn’cusces nservertlueless rensainu

betw’een asymnuetnical diethuv!stilbeshrol ansd

esfradiol; ins particular, a diffcreisce ins thud’

O(4)-O(. - and ()7r-0G7) distnunstes (Table

2), for whuichs evens hydrogen bousdinug (Itoos

not eompenssate. Indeed, the ovcn’-all lensgths

�)O�c� au unsolved problem. For instanuco’, al-
tiso)ugh the ooxygelu-oxygels distance ins flue

rigid diphsensohit iuexahuydtocisryscne deriva-

tive (12 A as measured on a molecular

nsodcl) is very o’lose to that of diehluyl-

stilbestrool, its esfuogensic activity ansd binsd-

hug to thso’ neteptor are very weak (19). As ins

symmet rita! dietisyl stilbestnol, however, flue

two phenol rinugs tsne symmetrical, parallel,

anud idenubital. ICI coornpound 47, 499 (20), ons

thue otho’n hand, huas its � anud �‘ rinsgs an-

ransged as ins asymnuetrical dicthylstilbestnol

(#{231}/�’ 60 d!egnees. �/ccnsfral plause 53 de-

grecs, �‘/ccnstnal planso’ 60 degrees; see tubso

Table 3) aisd is a rallier tuo(tivo-’ estnog(’n.

Finally, dienestrol (20), with botis phscusol

rinugs situated ins ptunallel I)lanses bernsuuse oof

HOJZIX��#{176}”

Dlphn.1 /C )� xa)vdrc)/rv.�ec.

flue rigidity of b-lie two o(cnstral double bonds,

exhsibibs very �vetuk estrogenic tictivity, anud

it Isas been impossible ho obhaius on’ysta!s OOfl-

hainsinsg tin alcoluol rssoolecusbe.

Siusoc the struiofure oof the nuaturtil hsor-

n-sone estradiol is rigid, it may be possible ho

insfen f-hue coisformabion of dicb-hsvlsti!bestrol at

1 hut’ receptor sites, on tls(’ assumption h-hat it is

n-us musols like estradiol as possible, by study-

mug hhsc structure of ocrt.aiiu estrogensic denivtu-

tivcs of estradiol. Coiusequenstly, 1-hue follow-

mug estrogens, till exhibiting Isighu affinsiby for

the uhemine receptor, were studied: (tu) two

esh radiol derivatives whirls resemble asvm-

rnetnioal diethuy!stilbcstnol moore olosely thans

estradiol itself, i.e., 1 1�-methoxyestradiol

(21) anud 7a-methuvlestradiol (22), ins whuich

fist’ 1 l�- nuethoxy substituenut corresponds to
tue C8�-C9� group of dietlsylstilbestrol and

hlue 7a-nscthyl substi tuensf corresponds to

the C8-C9 group; (b) bw’o intninssioally

tusynumetrical stilbcnse derivatives, 4 , 4’-di-

luydroxv-7-ethvl-7’ , 6’-dimetisylshilbcnse and

4,4’ - dihydroxy - 7’ - ethyl - 6’ ,7 - dimetisyl-

stilbeuue (23),� ins whsiohs the methyl gnousp on
the �‘ thug may play h.he Pant of b-iso’ C18

nsethiyl (if estradiol.

Bin(lifl(J of (�,St/’a(//(ol (1/0(1 (liel/lylSlill)eSlrol 10)
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(‘(Irious J)1ot(’l 1/s. I t iS t50)\�� �vitlely aco’ejotod

that it spo’cific mit ointotioms of the hsormnonue

��‘itii imstIItt:elltiluLI bimidimig l)mo)to’imss is a i�n�e-

requisite foou ostmoogenm attiomi (3) . I ns all spcoies

“tlI(Iit(l, (hi(tiuylst-ilbtMtIOl is bouunsd by the

41Lfl1(’ titcuinie ‘‘t(Yto)S0)l neoopt�oor’’ sites as

(stm’Itdit)l, witii totual , if usot isighen’, afliusity

(�10’#{176}#{176}sm-i at 4#{176}at equilibrium). It w’itS

also bounsd with hugh afhinsity ( � 10’s � t at

40 utt e(1uuilibniUIis) by list i’ooonstly desemibed

n( )ms-huiVtonse ehsn’tomsuatins lonooto’imi of calf cuRio)-
nisetniunsu (24).

I�se-utlo,imonas Ie,S’h)sk’I’011 i 4�’ 4-.l-0)XOStO’iOitl

Ii4OflielitSO! (l#{176}X15.5.5. 1 ) is aim o’mszvmsse ratalvz-
inig the just mamusoleoulat tmanssler of a l)u’o)ttous

o)f �i.:o_o)xt)st(I.o)i(l fuomis the (�-iti pO)Sititomi to

time (�6$ IOOsitit)mm, thus pn)(!tlrinsg the 00)1-

n(spo)nudimig 0�43-00X() (umsspo)unmti. It isnus beemu

(ot))40mVeol nco’omstly Hi thirst laboratories thiat

(hiotitylnttili)estlOl, liko’ OStlIt(li(ol (25) , is a

ooomiujootitive inihuibitoi of this nenutioms anud

I isimt it- hunts o-�xattly tiso sotmuut imsisibitioous ton-

stutmsts, (10 mnsd 18 �s-m ott 25#{176}in busfio’r eon-
taimiinsg 5 numitl 10 #{176}� nusetisansol, respectively).

ins oothor st uohos 015 seventul paranseters of

list’ enizy mat-it teaon t�ous in i vu nious orgatsic
solvonits (26, 27), a stuikimsg simusilanit-y witis

estrogomm himsohinig hints b(els obsoived, although
the onttalvt to site of isomsutmase dooos nsot tboselv

mustnuhlo’ a mooepfor site. This It’d to ant ins-

vo’st-iguut-ionm of tine initenusot-ioonis oof various

ntitto)ilO)IS��itht t-ist h50)1mluo)uiO’.

Sumuso oslmoudhio)l-bitstlmusg pm’o)teirss, suois as

I-hit so’ of itununins (28) and tat plasmssa (29),

thu niot- himid olictAsvlstilhostmob, aniti there is

nuo cvido’msto I-hat tiseso’ plasma pnoheinss play a

role inn huoornionse attiooms at tint oehlulan level.

Ccrt.tuims amutibodics to estraoliool 17-hsemisuc-

ciniaf-o- -albunusin tonsplexos alsoo doo not binud
dieths\’lst.ilbcst no! (30). Thsese dissirnibauitio’s

nsav be eXplaimie(! by sf-enio thiffereusots ins h-iso’

binsdinug sifts of biso’se prot-cimus. \Ioreoover, tins

imsteraotioonu unay oocour at- f.hsc binsd!insg sites of

coItaini o’st-nadiool-bimsdinig ptooto’inis, especially

those direct 13- impl ioat-o ‘(I I mu hsorussone ne-

sponuse, bet-w’een diet-hylstilbeshrol ansd amino

tm(i(I residue(s), similar ho) those observed inn
SOOiVltto(l 0 rm’stals bet ��‘o’ons l)l)ouioilit Is�’t1rox�’ 1
grooups ati(l altoisol ssmmd s�at-eo niuolto’ulos. ‘fist

olulo’stio)nss svhsiths nouusaini t o be ausswo’mod ale

how’ sioo’eifio is I-iso oomifomnnumtioouial oisamigc inn
tint amtifio’ial ‘ ‘flo’xiblo’’ nuulooubo, anal tvhsetiier

o’Inausgcs Oo�(uim ins thu uooopt tom joutot (‘Ui (0)15-

fonnststiomi 5190)15 bimsdimig to) t-inesc tWO) hson’-

mouse ligamsds. :m�I O)IOOV(i, I hio tousfoornuationi

of dietiu\-’lstilbtstlo)l iuu sodutious, ospoojally

in biological nsedint, is umnkmiow’ms. Shouubol it be

tiifletenit frons that- of (liothsvlstilbe.ntnol en-em-

pyinsg I-hit binudimsg sit-es, I ise oalculated K
valises nisav nuot cxpmcss thse tuue affinsity fun

t-hmo uoisoj)tom sit-tn. I nitlec(l, 0V(ii h-hut’ oSt-ua(bi(ob

mssoleoule nsuighf be 15501(’ flexible titans gomi-

omall�’ inriplitsil fsons thio appt’auauio’o ‘ of tin

moltotm!t ins thue SOhi(l stato’.
( ‘onsbitucd nsl)I)ro)aohues ( )I� ligamuci himsdimsg

0115(1 X-uav tu’ystailogu’ntpisy st tidies (3 1 ) ussay

onomst-nihute to 1-lie clutoiolat io)ns of t Ito stniic-

In moul itt �uirensonsts of uocol)ton si t o u. ( )f

((ourse, J)i.osiso imsfo oimiuab i( onm stil 1 omsby be oob-
tainuc(I ��‘hems the otmuiotisre of hue 1)oootoinss amiol

to! bhseii binsdinsg sitos , altamo on’ mi tiso prc’somio

of ligamids, is knuowns (32). It is hsoopod, isow-

over, I huat botanist of I hit’ nohnttivo’l sinisiolo

nusd rigid st rusot-ut no (if tiso mast sinai ligon mud,

estradiul, f-iso lOitdittio)mis mado isen’o will In

o)f somist valuo’.
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