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Summary of Results of Research acconplished under Grant AFOSR 87:
c’.l!& !

Synthiasis of a series of tropbine=-labeled atropines, which.have previsusly been
unavaileble, has been aécomplish‘éd’. A fow of thess compounds are still being synthesized,
g'."é but when the series is. completed, it will represent the most thorough analysis,of the
%% tropine ring to be undertaken. Every carbon in the ring will have boen taggéd sepirately
g w or in various combinations. In additlon, the N-Clﬁia-atropine has also bren prepared !
;%: H  and made available. )
'E g Wo have shown that environmental conditioning to cold ecan. almosf; double the LDSO
."»'gg for atropine compared with the LD50 of control rats; however, an acute exposure to
, ?::;i cold decraases the LDsg. These changes in toxicities parallel the rate of absorption
¢ égg% of atropine from the peritoneal cavity; the rate of absorption is slowest in the colde
k. S-zg acclimated and fastest in the rat gxposed to cold acutely. Excretion and metabolism
ki

of atropine is not increzsed in the cold-acclimated rat. This suggests that the .i
rate of absorptic;n of atmgine probably modulates the toxicity pattern of the drugz.
Using an Ne ‘1433-at1°opiné, a study in normal man showed that 91% of the i.m. dose

|

f
was excrated; 88% in the urine in 48 hours and 3 % in the expired air in 3 hours. This \
suzzests that demothylation of atropine occurs as one of the metabolic pathways for q X
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desrasatioa in man, Most of Jhe urinfzry products appear to be the unchanged drug
end tropine, in about equal amounts. However, .this phase of tae study is still in
its preliminary stage. The drug disappears exceedingly rapidly from the blood.
7.0 urinary excretion pattern suggests at least 3 rates of clearance. Since one

£ theso ratss may relate to an enterchepatic phase of recirculation of the drug,

biliary excretion will be studied in man. At least a few of the ring-labeled atropines
211 s1so bo studied in man.
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Tl opjegtive oF this Investigation was to 3ynthesize alropine labeled 1
NEN = N - ;
with \{214 in the .ropine moiety. ZThe progposed method yor selective lubeling |
2 3 : |
of the tropine: ring of atropine is outlined in the schemes below. ]
2,3-0"%-suceinic acid UE-C"%-arapinose
: . 1,4-C1%-succinic acid 5-d{4-af¢binose
|
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During the first yeaer, the thves tigation was dmected to ¢zaling doun

[}

w» 2 succinic acid to succirdialdehydes

(g

-;

e

Jrom 5 gm. to 300-400 mg level the reacition sequence {see belozq) Jrom

. )
o~ ) ° X
5 )
L Succinic acigd ~——p N ~Dimethyl
R > Succindigldehyde
’ S Suecinanilide s )
o v ’ ,
[ I «
o : - : Tropinone
i
W [ T .
« 5 " =3 ¥
Ffom 54 mg of sucecinic aicg, tropznone was odbtained in yields ranging
Yoo %,

Srom €5-85 my. ZThe Dercentage yield of tropirone dased on succinic aicd

o ¢
o ., ‘avéraged approximately 20%.
& ‘|; o o
. . Deta:led stuz"ie

Jjor the jormaiion of “rovinore Jrom precursor,

conversion of trepinone to tropine, and jormationr of airopire via itn

¢ gsierie
/ke‘)o" C

Jication 5y tropzne with tropz«. acid wgs algo conducted.

o e o

in “*?:e Journal oj Phaﬁr.aceutz‘cal Science; 1667, estadlished the reproducibilit

“of these sfens uhich is required yor C1% Japei; ing of the iropine moiety of

o atropine.

The primary objective of the second year was the ladeling of atropine.
During this yeer, prodlems arose in the re eduction oy tropinone to atrovine

whick delay laveling. Our original method Jor reduction was discarted,

and @ rew yrocedure jfor reduction dzveloped.

Since the creapest ¢4 starting material was meithylamine -ol4 FIC’J.,

thia ladeled iniermediate was jirst used in order to check the entipe pro-

cedure ,for bossivle new prodlenms. Arter five unsuccessful labeling qtiempts,

tle 14 atropine was poaiegd, ihe cl4 tropinone isolated and converted to

This work, publisizd

y
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AL tropirne. Dhis precedure resulied in the recovery of 35 mg of

N . N . . . . ,
Jeie’ tropine uhich coull ve used in limited metabolic studies and for

signiards orn chromato >rars..

Twa gitemprs et radeling atropine ere in progress at grant termination.
- . - . 14 , ,

daete we nave St mg ¢ 3-C° tropine and are preparing for esteri-
s . .o . . P4 \ . . .
Jication with tropic aci:l to jorg 3-6’7' atropine. Also 2,3,4.01%4 tropinong
nas been synthesized dut ithe yield has not been delermined. ZThis labeled

intermediate is in the process of purijication before subsequent conversion.

0 .?,3,4—6'74 atropine.

Ve feel that the synthesis has reached the .point where it is jusi a

. M - . ) -
natter of “grinding cuv” the ¢4 labveled cempournds. The method from citric
» = . . i
acid ebpears to be working and the method jrom succinic acid, using cold
starting materials, has worked w2ll. Tne following labeled -alropires are

expacted. to be available in a jfew moninss

-

Tareled Intermedtrate

Position of Lgdel in Atropinz

3-¢1% citric acid : 3-07%
2,4-0"% citric ceid 2,404
2,3,4-01% citric ccid 2,3,4-014
2,3-014 succine acid 6,7-074
1;4-C1% succinic aicd 1,5..6’74

Two rmaruscripts are in preparctior, the first concerning tn, prototyve
micro mewhod yor tropine labeling of atropine from arabinocsé and tne second

concerning the synthésis of N-ie ol atropine.

el
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Once t/-2ez-C -atropine was availadle, metadolic studies with the ladeled
o <

Odmg, tncmz'ce, vas Initiated. At a dose of 100 mg/kilo, approximately 30%

of the injected 4irug was metabolized to %0, waich was not foeund in przvious
J 2

©

“~metadolic studies. This indicates that one possible metabolite is li-demethy?

[N

giropine or one oF its derivaéives. Chromatographic analysis, of thé urine,

Al

/ revesled 3ix major peaks. OF the injected dose, orly 50 percent was re-
[ - -

<
covered In exbired air, urine, and feces. Since the remairing 50 vercent

\; - v’ pae L2
T of Injected cl4 ig mosyXy in ihe enimals, methodsare being sought to deter-

; he J\ N .

L [40 . s 3 . . ., . . .
", mine the cl4 remaining ir the intaci animals. Chroratogrephic analysis of
[N - . ,

{ . e
“ o

the urine oy mice receiving i/-Me’* iropine in a dose of 180 mg/kilo

RRoY

reviialed one major peak at Bf-.55 end two minor pears.

/ Tr an effort to idzntify the trouine modified rmetalelites of atropine,
1 : ”

o
r?:g,‘iabolz’c studies will de conducted with cacn labzled atrepine as they

v oalie” Cy
¥ Yecome availables

~
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