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The conpounds of forrmula A are useful for inmaging of the brain. As will
therefore be appreciated, the conpounds formul a A denonstrate rapid
accumul ation in the brai qzénd' tive of @M ability toapenetrate the '
so-ter m® "bl ood/ brain b‘arrh@‘(h@"ﬁp‘rﬁ%‘tﬂ‘ﬂd’?mf formul a A denpnstrate a
mar ked superiority in stabili of the iodine-carbon bond in vivo. The
stabi |l ity wherdih@is©adrh@Rd RO hytiogaen BrdsdpFopyliake thel pipitiieitlallyGidcaptable abib@ddidiinl i ty
to penetragett. 20 t he bl ood/bra| n barri er enable the corrpounds of formula A
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1-123- Sasl\l—lept-lpsbbmaprqddbamnmrﬁm nad The compounds of forpmula A can be
prepar ed blyl23e3-Ndebpropdeagdrametbtaming.ne art For exarrpl e, a corrpound of
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compound of formul A ma repa tea
Hal is &hl oro) rono o b p\RII N am-no represe rrrula
[err] 50 wherein [err] |s a previ ously defined. For the above. reaction, the
-amine may be utilized to create_alkaline chmditions, §.e. added i n excess,

or the reactants may be prgq#s t@HghLeWEH&i i ¢ quantities and the
reactiog carried out in the.

wherein n is as defined above and Hal is chloro bromo oder vodo with an ammo represented by the
formula : _ . _ .
HzN——R, C
50 - .
wherein R,is a prevuously defined.

For the above- reaction, the amine may be utlhzed to create alkaline conditions, i.e. added in .
excess, or the reactants may be present in stoichiometric quantities and the reaction carried out in the
presence of a suitable base such as, for example, sodium hydroxide, potassium hydroxide and the like.’
55 The reaction is carried out at ambient temperature or with heating, e. g. at a temperature up to about

200°C, preferably at about 25°C.

Compounds of formula A, wherein R, is isopropyl may also be prepared by reacting a compound
of formula A wherein R, is hydrogen wuth acetone to form the correspondmg Schiff base and then
reducing the Schiff base chemically or catalytically. '

60 The reduction of the Schiff base as described above may be carried out either chemically or
_ catalytically by methods well known in the art. A preferred chemical method for reduction of the Schiff
base utilizes an alkali metal cyanoborohydride as the reducing agent in a suitable organic solvent such
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- met hgnol be| ng preferred. Final

presgfice of a suitable base such as, for exanple, sodium hydroxi de,

pot agsi um hydroxi de and the |ike. 55 The reaction is carried out at 3 ent
tenpgrature or with heating, e.g. at a tenperature up to about [err],

prefd ; ' : ] rmula A wherein [err] is
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carried out a? i ‘B f%%f\aé?g ’%% lvbmébg;rﬂﬁs? gﬁ ﬁg%etbageu%t l%ﬂen ext mg the free
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corrptbund of flike mahrer And ther hemecdassdiahssedi abave g fotn tfalzcbeesamtdine rcbmpcmng of fotrhyié A.
et hef, andsswddane®f dhet W‘da wsﬁ(ﬂ?fﬁmﬁaw\s‘h fopgh B '

unexthanacd g t‘tf&a;ﬁ, %a;g@f{i et gghgap%%n T ey

et.hyf ether, theThe dNIfdr ula /5 tanl BElapidif eeponds, Weﬁdhd'lg‘e&admbb’eﬂﬁé. qHis is
i ntojthe omgaﬂvat'tasmusemcaUSFm the ﬁmahtvsaﬂ ttme éntheshantlling of rafieiscaerse which have a

ryngss to o atiyely, ghert jhal
o e e ATy Al SR S S Y e

-addi jion sal texﬂftpl@ by @iFdee kb 106 with@h pﬂ)pﬁa Ycid ﬁﬁ@ﬁ\}dﬂﬂhlbﬁde%ﬁ preSdidd, AP E:Rmple,

base} and td4serbyexitaaing ia3gfutidneof thecagnimenaf ik@muia tAhin astsuable adahnlc ®ivgatiwith mdrbymuhlonde
suchtas thos esaﬂanewca\ea%thelnﬁcmﬂﬁee iagine hydraghiny such as, for exa

oV, i Te] n om f ' in the
thosg of for rgl%u?‘foﬁoriﬁ ﬁera\ﬁ ﬁ %ﬁrﬁ@a 5‘&@1 (?SQYinst b%sﬁa?slgglcr}%?m% B%Fate? terg :
reacfed as difgedaff O¥E i Bfall Within B! 4bobO .
35 Many of st hemﬁmrlodasmewﬁuﬂsasm‘r tHeOrivBhtlod &vilKshbw mugrligf@p&&ehckrnmmmﬁpa _
| n afidi tion tuinethespthat sighificanpstodiedoee bel eaded duedn abdivan, totthebisiadihe|catwedunds of
conp hunds of fermuﬁﬂ\ |l also accumulate in myocardium, ‘adrenals and pancreas to varying degrees
radiolodinated compounds of the subject invention may be administered in an aqueous or
aqueous/alcoholic medium. Such media may also contain conventional pharmaceutical adjunct
55 materials such as, for example, pharmaceutically acceptable salts to adjust the osmotic pressure,
buffers, preservatives and the like.
A preferred vehicle for the parenteral admmrstratton of the compounds of formula A i is normal
saline which would contain from about 05% by weight -to about 2% by weight of a surtable
~ preservative.
&0 The following exampies further lllustrate the mventlon Unless otherwrse noted, all temperatures
are in degrees centigrade. . )

) _ : Example 1 :
65 In accordance wrth the procedure given below R-N-lsopropyl—p-lodoamphetamme Rf=0. 44 and




and the internediates can be purified by preparative thin |ayer

chromat ography and |iquid chromat ography utilizing procedures well
the art. The conpounds of fornup a% ?gl be rapi dly prepared, e.g.
exchange radirol abeling. This is 40 advant ageous because of the c
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met han(ﬂ"a B%n. The residue was

Btyi-0s i ne |s red as
extract ed ywadsl;b p%p%@[)]‘e& :? peé,& % KRVRA Mhdhcrkgp m o

et her &swd. 1Mhe. :maeqnmer adre@dodoberiz@ brotld amltarngdetrcaiohaah . 1Y chubé proddd: ON.
Recr y& tVéﬁSId!SZ@Ldlaeredmed iPressupy todtigtstt a lfapid rwrodmetldmamab‘vm& mnylrlgabvdehicrestﬂmzéd g of

N- i soprSBW? s"’l"ﬁ W'e('fh ﬂ@rfé?qﬁ'ag‘l fa@ m Wt e cr stal | ine soljd,

np
s prepated from o-lodo enzyl alcohol u51 g
[e”] . the g\ﬁ edm &nﬁe vfooks et al., Org, Syn.Coll. Vo, 3, p. 698 0 ‘%\@5 ﬁﬁ%oéu w)égurZeSN

QLA rydudsEPressand tb ieldld ciBar, airo’ﬂeésaiqu.aqﬁmgca 86 Iofj145/
i Odl go aci dA total of 1.74 g of o-iodobenzyl bromide was stirred with 10 ml of t-butylamine for 18 hrs. at
25°C. The resulting fine white precipitate was collected by suction filtration and washed with 10 ml
ether to yield 646 mg of t-butylamine hydrobromrde The filtrate was concentrated on a rotary
evaporator to-a viscous liquid which was dissolved in 25 mi ether and washed with three 20 mi
portions of water and two 10 ml portions of 1N hydrochloric acid.
55 The combined acidic washings were basified with 5 ml 5N sodium hydroxide and extracted with
* 25 mi of ether. The ether solution was washed with four 10 ml portions of water, until the pH of the
washing was less than 9, followed by 20 ml saturated sodium chloride solution. The ether solution was -
then dried with anhydrous magnesium sulfate, filtered and the solvent removed on a rotary evaporator
to yield 1.36 g of colorless liquid which was purified by molecular distillation at 80°/0.25 mm to yield

so 1.11 g of N-t-butyl-o-iodobenzylamine, R value of 0.31 on thin Iayer chromatography on silica gel 60
(1% CH,0OH/CHCI,).

-

Example 4 . :
Broassays were performed utilizing compounds from the foregoing examples labeled with I-123 in-
‘65 accordance with the method descrrbed in -example 3. Female Sprague-Dawley rats werghmg'
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concentrated sulfuric acid and 2.5 m carbon tetrachl oride
under reflux for 17 hours. @5pTlhegggxture was cool ed and di
Om delonlzed wat er and 15 n1 chlorofornl The m xture

e h | ta e a Vel
UT’IPP@;‘i %ﬁ) A%Hl Eg?%?me%ﬁ ?% cglzt}ﬂ%?f% ﬁfgﬁgﬁ%ﬁ?& Jﬁ;]) spescﬁmens
form waxsvoeaﬁamsreat: eransbnme at saims!.tae ahy 60 A8 fostnjdcdr, theitdlg discarded0 N
hy disod the aimoontanf iactivitp in vbdouscugans ddtaenimedakdch orgamivas coustedas a swodadzednd
i esul 19?‘?1'% @taeﬁoé'ureoﬂdidg@tve@l ssiptitatien saynter adiystedfof ghe 15pKe) ?/em senaf& 198 e
- TR j:ug S} oLt EETR P O SISRIIeaP S5 BSGTER
_- (%4 r}ﬁ% s uléﬂté@& dberdtht &tahﬁfmsteredz&s«\!g briflam.upon
or a,tal cme re,éulai fdedloéd drdin @hd Pedal- asOWlelt 891108 BirArifbloa], rafie bie] repor@d:in e It he
. pr oc Gompazative pprppsee.0- R3pingpwaing mas wilzed pe p atapdard. [ err] 0.3. Exanple 3
3 The conpounds listed in Table 1 of Exanple 4 mere*labelled in
rdance with the follow ng " 25 procedure: I'n a clean pyrex test tube
pl aged 10 ncl of N-t-butyl-o-iodobenzyl anine and 4.08 nCi 1-123- Nal in
one. The solvent was evaporated with a streamof nitrogen, 40 m of
nol was added and the tube sealed with a torch. 30 The tube was
ed in an autoclave at [err] for one hour. The tube was opened and the
Ur €y 30 taken up in 2 m of ether. The ether solution was washed wth
xture of 1 m 0.1 Mpotassiumiodide, 1 mM 1% sodiumbisulfite and 0.1
N sodi um hydroxi de, followed by 1 m water and was extracted with 1 n
hydrochl oric acid. The resulting solution was washed with 1 m ether,
ereg- alkaline with 1.2 m 1 N sodi um hydroxi de and extracted with 1 n{
r. The ether solution was washed with 35 two 1 ml portions of water.
ether solution was found to contain 85%of the original activity. A
ontrol tube containing no substrate but otherwi se treated in the sane
howed | ess than 1 % of the original -activity in the ether solution.
et her sol ution was shaken with 1-m saturated sodi um chloride sol ution
dried over anhydrous sodiumsulfate: The ether was evaporated with a.
ogen stream and the residue dissolved 40 in 1 m of 0.1 N hydrochloric
wh%ch was treated with 0.6 m of 0.1 N sodium hydroxide to obtain a-
i nal pH.of 4.5. Radiochem cal purity by radi ochromatography was 100%
starting material N-t-butyl-o-iodobenzylam ne is prepared as foll ows:
dobenzyl brom de was prepared by the procedure described by H A
iter, J. Am Chem Soc. .71, .p. 3360 (1949) for p-iodobenzyl brom de by
tinf with o-iodotol uene. The crude product 45 was distilled at reduced
sure to yield a liquid product, bp. 85-92/0.5 mm Hg, which crystallized"
pontaneously to yield a solid product having a np of 42-49.
dobenzyl chloride was prepared from o-i odobenzyl al cohol using thlonyl
ori dff according to the procedure described by Brooks et al., Og.
Coll. Vol. 3, p. 698 (1955). The crude product was dlstllled at reduced
Priessure to yield a clear, colorless liquid having a bp of [err] mmHg. 50
: otal of 1.74 g of o-iodobenzyl brom de was stirred with 10 m of '
pbut yl #rine for 18 hrs. at 50 [err]. The resulting fine white
2ci pitate was col |l ected by suctlon filtration and washed with 10 m et her
g yield 646 ng of t- butylanlne hydr obrom de. The filtrate was concentrated
i orfa rotary evaporator to a viscous liquid which was: dissolved in 25 ni
?ether affd washed with three 20 i portions of water and two 10 m portlons
:off: 1 N hydrochloric acid. 55 - The conbi ned aci di ¢ washi ngs were
;bc8|f|ed with-5 nm 5N sodi um hydroxi de and extracted with 55 25 m of
etfher. The ether solution was washed with four 10 nl portions of water,
curgtil tAe pH of the washing was | ess than 9, followed by 20 nl- saturated
:'sddi.um chl oride solution. The ether solution was then dried with anhydrous
. mggnesi um sul fate, filtered ‘and the- solvent renoved on a rotary evapor at or
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to yield 1.36 g of colorless liquid which was purified by nol ecul ar
distillation at [err]/0.25 mmto yield 60 1.11 g of

N-t-butyl -o-iodobenzyl am ne, [err] v@lorlt @58.31 on thin |ayer

chromat ography on silica gel 60 60 (1% [err]. Exanple 4 Bl oassays e
Res forned utitizing conpounds fromthe foregoing exanples |abeled wth
17123 in 65 accordance wth the nmethod described in exanple 3. Fenale

Spr ague- Dawl ey rats wei ghi ng .0011 858 approxinmately 150 g were

anest heti zed with sodi um pentobarbital and were injected in a tail vein
with from0.05to 1.0 nC (in a volune of 0.2 to 0.5 m) of the 1-1

23¢| abel ed conpound. Two |spe¢i Beps vepe Jtiljzed Jogr each test. Two ani mal s
each were sacrificed at m nuEe gnd,_-GO"-m' nt es pdst-injection, the tails
di scarded 5 and the anourft eof @cfiVity iT various drgans deternined. Each
organ was counted at a sta@l rdiged geonetry with sodi um i odi de crystal
scintillation counter adjjust ¢defprot he 15,59KgV ey gsion of 1-123. The
organs were also weighegljto ¢ne hgusgndfih of a mand the activity

cal cul ated as a percentgdf a nfnj sfered Qose™per grlam of organ wei ght. The
rati o of brain-to-blood:gctiyityl was cal culated as fa percent of .

admi ni st ered dose per gam (015 egregulés far b d, brain and heart as
wel | as the brain/bloodrlati §r ‘Repgrted i talld 1. For conparative
pur poses, 1-123 antipyrirneswhs®utilized as a standgqrd. 15 20 25 30 35 40 45 ' &
50 55 60 65 5 0 011 8488 érr] 0 011 858 Clains 1. A radioi odi nat ed
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CH[err] whereinnis 0 or 1 and err] I s *hydrogen or isopropyl, and
phar maceutically acceptabl e aci @ Qaadi 858n sal ts to thereof. 2.
1 123- Red¥dssopropyl - o-i odoanphet anmi ne. 3.

S125-S N sopropyl - p-i odoanphet ami ne. . 4. A conpound.as clained in/any
of cI ai s 1-A8 raipidgiinated amwwomgenpreseﬁtedmvph%@és‘dafor ‘the preparat o] o
radi ooodi nated am ne corrpound represe ed by the fornmula 15 CH [err\ 20
wherein n is 0 or is hy dr n or isoprgpyl, and
phatwaceutical |y acce‘p dcw%@w—@m ts thereof which conprises
| abel I'ing a conpound corre nding to formula A but having a stable non-
r adi oaGiteven i mtdapena)ﬁ ib Bylirdy@n oMédbfbpyi b PRarchdcdutidally fdcdpiabRasE addifidhsdits1g t O
cl ai m&hervd»ierel n 1 273- R-N-iso rop_yl p |odoarrphet amne is prepared. 7. A
process. ac dr

23-S. - |\|-|s§'p‘&1 ‘L;':"d ﬁgéagg;% rfigo'; np_g_ r& mx@ﬁnfﬁ&;%& nspruche 1. Eine

r adi of odi 5l prheBsiay e Bled ,ofslaaa%aﬁw brni ESpodhErapraseBaH bpthe formula

CH 128fVj 3A 3123 S(CHR) = CH NFF R, Rmmmmm e T 35
worimn O oder 1 und R%ﬁ rstof f dffer Isopropyl,ist, und pharmazeutische
annehnbare Saure- addi’ ECH A\ SI-NP-R - 1 _

23-R-N-i sopropyl -0-]j odarrph m n. . J-123-S N-| sopropyl - p-j odanphet am n.
4. Ebdewhéinh RO61Y. andREis B dRodeR ofbdprIpyItaNG phitfREddGERy devabtabRAdRRbaEH sad 1 d,
al s Hi rtheredfOvtdar ivplites nabetiingvk icor@paund corké@ﬂidn&hg enforrouta Albuskaying larsgabtel noof

r adi oj cadiegctienisptapanef.iedieg, r‘l@ﬂrl?g'ﬂedb?r t dur ch die Fornel

: 6. Aprocess ccon wherei y p-
;‘]123 (C roces ccorg'lﬂgg__lﬁ 5 wh rein 1- 1%3@(% ggggmg :gﬂ?r‘nepg g%ﬁ%er stof f
.oder 24 sopropy? f d®phar Mazeutrech anneh Fur ead

:davon, ma&h&iraéhe Mar ki erung el ner Ver bi ndung entSpr echend der Fornel A,
:die so jedoch ein stabiles, nicht radi oaktives |sotop von Jod hat md Jod

E123 unf asstt: Eige ragisjodigrie ém"g’é?fa@@nmeatsw dprchiglie Fof
-Jod- }£23- R-N-i sopropyl - p-j odanphet ani ncdnergestellt wird. .7. Verfahren nach

Anspr uch 5, bei dem Joq2 - N—| sop F{) j odanphet am n_ hergestel |t
wird. s5 Revendications %l'l‘rr‘%b' adi o-T'od6e represente par la
formule: *60 1123 e O—|2) N :

38 worin n 0 oder 1 und R, Wasserstoff oder Isopropyl ist, und pharmazeutische annehmbare Séure-
additionssalze davon.
2. J-123-R-N-Isopropyl-o-jodamphetamin.
3. J-123-S—N-lsopropyl-p-jodamphetamm
4. Eine Verbindung, wne sie in einem der Anspruche 1—3 beansprucht wird, als len—
40 darsteliendes Mittel.
5. Verfahren zur Herstellung einer radiojodierten Aminoverbindung, dargestellt durch die Formel

CH

- - ' [ 3 |
45 J123_@_ .(C"'z’n“CH'NH"H1 A

- worin n O oder 1 und R, Wasserstoff oder léo'propyl ist, und pharmazeutisch annehmbare
Séureadditionssalze davon, weiches die Markierung einer Verbindung entsprechend der Formel A, die
50 jedoch ein stabiles, nicht radioaktives isotop von Jod hat, mid Jod 123 umfasst.
: 6. Verfahren gemdss Anspruch 5, bei dem Jod-123-R-N-isopropyl-p-jodamphetamin hergestelit
wird, -~ - L : : : :
7. Verfahren nach Anspruch 5, bei dem Jod-123-S-N-isopropyl-p-jodamphetamin hergestelit
wird. . :
65 '
Revendications

1. Composé d’amine radio-iodée représenté par la formule:
60 - CH,

'1123—@—(@42) -CH—NH-R - 'A_

ot n vaut O ou 1 et R, est un hydrogéne ou un lsopropyie, et leurs séls d'addition dacides
_ 55_ _ pharmaceutiquement acceptables .

S




123 . ~~-CH NH R ' A oOn vaut 0 ou 1 et RL est un ropene
ou un i sopropyl e, et leurs sels daddition d' aci des 65 pharnaceut i@e:
accept abl es. I d 1111 l001nBS8 00118-858 2. 1
1-123-R-_N- i I-0|odoa et anine. 3. _ "-
1&4323 S-:z,l\l-l 1;3)5 {?@?ﬁ% ne. 4 Conpos6 tel que revendi qué d

“ne qubeAEG, @esrec 814rd§eldongueich MTBRIIAAGRAN dfcorind kiRt ion fu @
cerve:awusaﬁon du cerbeauPr oced6 de preparation d un conpos6 d'am ne radi o-i oflee

N
regr eserf @rqggjé degpréparatigh d'un @pmpdsd 3’ amine radio-iodée représentd pérHa 39rmule _ “
- 1Ql, e (CH)n-CH NHRL oOn%/ut O oulet R est un hydrogene of un
i sopropyle, et de |lguss d' addi fi®dn d' aci des pphar maceut i quenent :
accept abl es, dans |kqu le—CHrNtihose correspondant a la formulp A @
Veramai s ayant un i'sot ope n rad| oactif stable de |'iode, avec de Il odef ,
123. o0 n vaut 0 ou 1 et R, est un hydrogéne ou uQZso@ropr ot ald dewrs el d'|agimc@\/¢amﬂegat iont5
ob IP'I?H“ F’é‘:’l‘a"%"fb‘ s @gapa'rﬂawea laformyle Aoy ocedS ® }2
sel OWaIF% és(g oé)l% Io K isop jodgamphsétamine. o
23155 N- |759rlaéé?1@)é lorpralr %ml Bprépare la l- gzl-géod’gamphétamine.' " @ A
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