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During ine Ca&si  vear. ur STUQIES CiT BsUiR #2178 COoNcULCTea.
These studiles inclucded verification oF rence in pituitary
distribution Dpasec on liiganag ¢ : 2 tery localization ot
TRB. @ neutral aACHR licand. €was varitieg. [he Lack of GNB nlockacge of
TRB uptake was testeac Dy Dblockace wilin scopolamine. anciher maChr
antagonist and by testing tne eftect in & agifftersnt strain of rat.
Nelther scooolamine or change of rat  sirain nad ry efvfect. We
concluced ithnat TRE upbitake 1n piituitary 1S nci 4

process.  fFurinsr siudies were ConQuCcIseg wiin an acoitional auaiernized
MACHR ligand: #dGNsS. Pituliary locslization of Hapd
be blccked ©v pretreaitment wiin k. i g
That permansni caarce <n a mACHR ANTaconist <¢nangss  ine a=chanisa of
uptake 1in the piztuizarvy. Time Ccourss siudies ana ine =77 s of 0OES on
myocarcial uptake are reported. A oJriet report on orelilminary resulis
of evaluaticon of quaternized &RCHAR Ligants  1n ihe heari is included.
In a limited series of such ligands, we nave opserved & single binding
site and @& differeancs 1n tmax ¥Yaliues: GHE comcetizion siudies vield
lairger Bmax values ihan studies withn 2H-NMS. Proaress in the synthesis
of Uz agonisis 1incliudes solving a synthetic problem ang oreparation of
the “cold” analoque of N-0437 using pirocedures appilcaple to eventual
synihesis with 11C-Chsl.
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mUsScarinic recenior (@mACaR 1193rc Wil Drain arna cseio i , 3
and synthetic efficris direciea towards Dpreparation of cold’ or
stangard compouncas 1o Le LsSeq TOor purpcses oOf COombarisci ana evaluation
of Oz ligands. Because the efforts are distinct, they will be
sumnarized senaralely in the cescripticns tele

Summary of Progress: Huscarinic Recseptor Ligands

In the gprevious pirogress recoiri. resulis comsa-ing ine potent
peutral mAChR antagonists. TR3. wiin the aquaternizeg antacacnist. nTRB
were reported. Of consicaraiblis interesi, was tie cosarvation fhat TRE
did not locailze in tne piiuiiary DY & recepior—s3
Pretireaiment with = e i 11 i
radioacilvyiiy wal

levels o7 1:C-7 10 2 . whe razoncaciiviity
levels 1n the pituliary oOF *» o could De cequesd oy 2s0ut 7O% ¢itn
G838 pretreataent.

These reESULLS wai2 SUTT
verification. In cne iss3T. the &b
ligand. was usec Lo DIGCK Ins recsn
1iC-TRB 1n control rats was §.Za& +
iregie¢ rais U.1E3 0+ (Uss  B.
results 1n oiltuitary tlssue have g2n
a sirain gen=tically suscepiliols 1o oy T
or diethyistilbestireol. To werity ot Uiis we
dependent on  rat sirain. & simiiar Siudy WSS concac:ei LE1NT Soiague—
Dawley rats. Thne same gen 1 sulis were obt G: iz = { n

o
+om

ne
control pituiiary was 1.68 0 9 fTose/qg ana in qu
+ 0.11. The aosence o7 & racepior-medléied locaiirz
appears to bDe ccntirmed.

Te sacond ohase of werificaticon wes 1O t2si wheilner similiar
results would be observed with other quaternized asChrk  iicands. Thus.
11C-hGhe (methvl aquinuclidinyl bkenzilate) was oireparea oY 0Or. G
Huliholiland and 1ts bDlodistrifuticn was GEierminsed. o suasarcy of inose
results is Drssentsd in Table 1. Data acquirsed wsinc io-npiR3 ;
TRB are also presanued

Thne expecisd ditference in brailn localizawion was coosarvec: ihe
neutral ligand nad & thrae nundited Told Nlaner oirain concantration then
did either of the permanently cnarcad llgands. Heart iocalization wWas
signiTicantly diTtarent. Tne data were cbhbialinsd at 30 min post
injection. We have sSubsscuenily observed that niRE behaves as an
irreversible inpnibitor &t ihe ayocardial mAChR but the £AM3 has a rapid
dissociation rate 1N ¥ivo. The myocardial localiization oF iGHE and
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MTRE 13 & subi= included in  ih= ccmpsting

pDlLuUliairy LDilaka of all iigancs was cempairabl=.
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Tablsz 1 P1C-TE8 im vwericus el
tissuss as

Jissue i:3-T&5

brain 0.00% + .GS4 010 v L GE0 P S
pituitary 1.03 + .1z 841+ 133 1,24+ 3o

heart 11,75 + .57% 7. 7L 0+ 1.3a .53 - Li-

blood G632z 1 005 035 1 014 JGFT v L0ia

& Fischer rs344 T2mais rais.

Recepior—mediatio

pituitary wa&s veriTiec usipng L:I-0G
GNB pretireatment on tne Tissue 1ociiizaticon

the pituitary. Resulis usi
purposes of compariscn. £ass
appears to bLe a cistinct it
depencent on the charcgs residing <n nNiir
but not by a recepicr-aediaisd mechanism and Cf €C 11gAands 1ocalilizs
vlia a recepior-medlateC mecCnanism.

To ouir Knowledge irers 1S ¢niy  on Live
tissue localization of & muscarinic ligan ChR
ligand used #as the nautiral 4—r-meinvyl pi Tne
resulis obiained using TR ted

=

2
ot

for HHPB (1. Uncer aitf

pretreatment reduced  upians  ov Lary
whereas the reducticn was 735 i U 2
of fAvissar, et gl.. @as interpglaied G
values at 1 = 33 win.} Phe rEg
signiticantly 1 thras airsas T1i 314
wierezs TRE wWas 1n1SCiad LNTIravwencu e
Avissar et al. was 3.3 ac/ka O7 & 1.G
ma/Ka; and third. the tine o7 orat T o1
hr. Tha results re o & i
reasons: 1) the dose of GHB 1s suTiiciantly s

issue of physilological effecis such as biooc Tiow changes, 2Z) the

subcutaneous injection for boin blecker and agent «1ill  increase any
changes in distributicn due to licophnilicity. and 37 the time between
administiration of blocker and agent may not be sufficisnt to permit
adequate disiributicn of blocker. In corder to deizrmine it TRB and
NMPB are indeed benaving diTierently at the pituitary maChR or if
experiaental conditicns are respeonsible for the discracancy in rasulis,
several additional studi=s are planned.

in Spragu=-Dawley rats. The Time courss difter=sncas ar2 i1liustiatad

3 n
Figure 3. TR3 has higher lccaiization values than eitner fHPE or HIRB.
but, as discussed above, TRE apparently does nof  loccalize via a

receptor-mediated mechanism. friP2 1lccalization mavy net ce receplor—



EFFECT OF QNB ON UPTAKE
IN PITUITARY AND HEART
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Time course of TRB, MTRB and NMPB
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Figure 3



nediatas  ~ 1o Lhe conditions
Avissar ara e SUrE S M2-ZCTLYILY  Cuirve
HiF8 1z sim SOLi1 Sore rats froem ¢ to 45 nin
aitncugn inhe acitivilty vai tie r344 rat. The

radicaciivity concentration values 10 ihe DES-treated rat are no:
primarily a reflection of physiological differences betwean normal and
abrormal pituitary tissue; they are, insiesad, largely a reflection of
ine difference 1n specific activities used (<200 Ci/mmoi Tor the UES
study and >100C Ci/mmol for the F344 and Soraque-Dawley siudies). The
time course 1s quite different in the OES-treated rat: a 62%
raduction was observed Trem 2 to 45 amin wiher=as ihe acilvity appears to
Le consiant 1n the normal rat over the same time Trame.

Figure 5 1ilustrates the eTTsct of DES expcsure on uptake of ATRS
in sdosesorgan  anrd Ydose/a. As the lengith of DES exposure increasss

from O t¢ 15 weekKs., 1ihe %dcs2/organ incre=asss by a Tfactor of 28.
rowaver, the organ s#21gnt tissue 1ncieases by i tTactor of 3¢, resuliing
in & cecrzasinag vaive for %dosesg. Thnese daia suzgesi  that theie may

(w3

pe scme chandges 1in 2ither K>  ©f  Geax OF mACHR relative to noramal
values. The Ko and Bmax values ars 1 ihe Droc=ss ofF speing determined
using both SH-GNB and 3H-NNMS. Similar data will be acguired in normal
rat pituitary. Brain uptake (data noi shown) 1s ainleial as expecied
Tor & aquaternized ligand. The feart uptake ¢T MTRB appears to ce
constant iroem o 1o 15 weeKs OT expcsure to DES  wnich suggesis mlnimal
change 1n w@ACNR dansiiy oOr KINEIiC Denavicr occurs due O LG
circulating prclaciin levels. The densiiy of mAChR was iregoriea 1o s
constant 1n the @yocardium of- rais 1implanted with RiTW1S adencaa
(Melscn. et ai.. 1987). We have deterained K and Bmax values 1in ithe
myocardium and contirm Helson’'s repori of ceonsiant density of mACHhR
values in the heart.

The effects of permanenti charge versus neutrality offer an
additional mode Tor approaching 1imading of other periprneral tissues.
Pancreatic and intestinal localizaticn of mAChR liganas may e

P

influenced by 1ligand charge. The competing renewal Tor this agrant
presents prcposed siudies 1o explore this area more Tully.
Cne of the studies prooosed Torr ihis year (see last year’s

progress report) was completion of in v1ire and €x vivo &ssays UsSing

quaternized m&ChR ligands i1n the heart. Tihe in vitro assays are caiy
partially completad at this time. We have been conduciing the assays
in duplicate (at a wminimum) and using both 3SH-GNB and 3H-NMS as
radioligands. The rtesults so Tar wiih DAMP, MN.N-dimethyl piperidyl
benzilate, TRB and HMTRB, indicate that one-site binding is observed for
all agenis. in general, the Bwax values are lower for SH-NHS
confirming results from chick hearts. Before moving into ex viveo
assays, we wish to evaluate 3-fluorcorcpyl groups as auaternizing
agents. The change in steric bulk between methyl and propyl aroups may
have a signifticant change on aftfinity. Furiher studies ars detailed in
the competing renewal.

Summary of Prcaress: 0z Aconisis

Progress has nol been as rapid &5 nopsa Tor. SYNTizs1s OT MH-G4L7
analogues pircceeded quickly and 1n exceilent vie:d for each portion
(1.e., synthesis of S-methoxy-z-tatralore and synthesis of  (2-
aminocetnvl)thiconene ). However the recGuctive aainaticn of the
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Time Course of MTRB in Pituitary
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Figure 4
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3 nuaber of s¢nd

ative yislded Llack. geEnera
1C JErLi3TICnS w=os uriad and ix
We have ncw discoverac that & Miner imgurily carr 1ed
along throuan recrystallizations and distiilations orf 1ihe itetralcne is
apparently respcnsible Tor the tars. The impuritiy has been removeda and
subseguent steps 1including the counling of tetralone to thiophene
derivdtive are now proceeding in excelleni yields anu we are cblainirg
wnita, crystalline producis. The asynthes:is nas pesn coaplelad using &
procedure directly applicable to 1iC synthesis. HPLC separatiion
conditions Tor precursor and product are being deveicoed.

The synihesis developed for N-0437 wiil vY12iG 4 racenic

Because of tihe Q‘S‘Clﬂctl‘l cifterent afrinities fr=

ALXTUrE.

SUENtiv o rEpcried Tor
purs enanticmers. we iniend to prepars the pure  enanliomers of N-0437:
alternatlively, we will atteapl 15 reSoive Lhe ©2Cenlc aixiure uslng a
chiral column. Further giscussion 1s CChLalned  1n iie SoaDsiting

renewal.
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EFFECT OF DES EXPOSURE ON UPTAKE
IN HEART AND PITUITARY
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