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MULTIPLE TRITIUM LABELLING OF (+)~7=-CHLORO-8-HYDROXY~1-PHENYL~3-METHYL~
2,3,4,5-TETRAHYDRO-1H-3-BENZAZEPINE (SCH23390)
Steven D. Wyrick, Darryl L. McDougald, and Richard B. Mai Iman*
Division ot Medicinal Chemlstry and Natural Products, School of
Pharmacy and Department of Neuropharmacology,* School of Medi-
cine, Unlversity of North Carolina, Chapel Hill, N. C. 27514
SUMMARY
We previously reported the synthesis of the antidopaminergic-
antipsychotic agent SCH23390 labelied with tritium in the 9
position of the benzazepine ring system at a specific activity
of 5.6 Ci/mmole as the racemic mixture. Here, we report the
preparation of the higher specific activity (+)-isomer of
SCH23390 labelled with tritium in both aromatic rings as well
as the N-methyl group. Multiple labeliing was achieved by re-
ductive debromination with carrier-free tritium gas of a di-
brominated N-normethy| derivative over 5% Pd/C and subsequent
N-methylation with high specific activity methyl lodide. The
speciflic activity obtalned for the Nor-SCH23390 was 8.8 Cl/mmole
and 93.8 Ci/mmole for the SCH23390.
Keywords: (+)-7-chloro-8-hydroxy-1~phenyl-2,3,4,5-tetrahydro-1H-3~-benzazepine,
(+)~7-chioro-8-hydroxy-1-pheny|-3-methy!-2,3, 4, 5-tetrahydro~1H-3~benzazepine,

palladlum catalysis, deuterium, tritium, SCH23390

INTRODUCT ION

Recent receptor binding sfudles,"2 using (1_)-[9-3H]SCH233903 have suggested
that this dopaminergic benzazepine derivative, once thought to be the first selec-
tive D1 dopamine antagonist, may actually be Interacting with two or more subpopu-
lations of D1 dopamine recepfors.4 The racemic tritiated product previously pre=-
pared in our |abora1'ory3 had a specitic activity of 5.6 Ci/mmoie. Since the dextro
Isomer demonstrates far greater pharmacological activity than the leve Isomer and a
higher specific activity was desired in order to perform further biochemical and
autoradiographic studies, we prepared (+)-[3HJSCH25}90 labelled in both aromatic
rings as well as the N-methyl group at a specific actlvity of 93.8 Ci/mmoie
(326 mCi/mg). Alsc obtained from this synthesis as the Immediate precursor to the

(+)-[3HISCH23390 was the (+)-[>HIN-nor-SCH23390 at a specltic activity of 8.8 CI/
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mmole (33 mCi/mg) which Is also to be utllized for biological studies In our group.
The (+)-[3H]SCH23}90 was prepared by Pd/C catalyzed reductivé debromination of the
corresponding (+)-9,13~dibrominated N-normethy| derivative with tritium gas fol lowed

by N-methyiation with CoHl.

3
DISCUSSION

We have previously demonstrated the lack of reactivity of the aryl chlorine in
SCH23390 toward hydrogenolysis under deuteration and tritiation condlflons.sThere-
fore, debromination of an ary! dibromide precursor 2 followed by N-methylation with
high specific activity methyl lodide eppeared attractive for the preparation of
higher specific activity SCH23390. The synthetic scheme of Goid and Chang5 was em-
ployed except that 4-bromostyrene oxide .Instead of styrene oxide was reacted with the
amine i to afford the ary! brominated aminoalcohol g. Ring closure o the racemic
benzazepine nucleus 2 was affected with concentrated “2504‘ When resolution was
first attempted via the N-acetyi-D-leucine salt as reported for the nonbrominated
derlvaﬂve,5 crystallization of the salt was never achieved even with a veriety of
organic solvents. Therefore, the (+)-camphor-10-sulfonic acid salt was prepared and

recrystal)ized from CH,CN-MEOH(4:1) to afford the (+)-isomer of é In 81% enantiomer-

3
ic purity (Figure 1). Subsequent O-demethylation with 48Z HBr and aryl bromination

with Brz/HOAcas described earlier3 afforded the (+)-9,13-dibromo~-N-normethy! SCH23390
(2) which would serve as the precursor to the tritiated (+)-SCH23390 as well as the
(+)-N-normethy| derivative. Exposure of 2 to 1.0 atm of deuterium gas in the presence
of 5% Pd/C aftorded the dideuterated product £+ However, mass spectral analysis of
deuterium Incorporation indicated considerable isotopic dilution had occurred probably
involving the active hydrogens on the oxygen and nitrogen atoms (do= 50.68%, d1=40.54%
and d2=8.63$). Upon exposure of 2 Yo 5.0 Ci of carrler-free tritium gas under simiiar
conditions, 195 mCi of 98% radiochemically pure Z was obtained with a specific activity
of 8.8 Cl/mmole (33 mCi/mg) indicating a 572 improvement in specific activity over our
previous procedure. An N-methylation mode! reaction using uniabelled g and 1.0 equiva-
tent of methy! lodide in methanoi at room temperature for 24 h afforded (+)-SCH23390 in
66% yleld. The analogous reaction of Z with C3H3l (specitic activity = 85 Ci/mmole,

Amersham) afforded 6.0 mCi of (+)-[3H]SCH23390 at a specific activity of 93.8 Ci/mmole



688 S. D. Wyrick, D. L. McDougald and R. B. Mailman

(326 mCi/mg). As indicated by this yleld, the product at this high specific activity is
extremely unstable toward handling such as chromatography (see Experimental Proce-

dures).
EXPERIMENTAL PROCEDURES

All chemicals were used as received from the manufacturer. Melting points were ob-
obtained on a Mel-Temp apparatus and are uncorrected. IH-NMR spectra were obtained on
a JEOL FX-60 MHz FT spectrometer using TMS as a reference. Radiopurity was determined
using a Bloscan BID 100 Image Analyzer. Tritium was counted using a Packard Minax}
4000 Series Liquid Scintillation Counter (external standard) with Sclnflverseda
(Fisher) counting solution. Sllica gel plates (UV) were used for analytical and prep-
arative work. A Cary 15 ultraviolet spectrometer was used for specific activity deter-
mination. Elemental compositions of novel compounds were determined by high resolution
mass spectrometry using an AE| MS-902 mass spectrometer. Optical rotations were ob-

tained using an Autopol 1I1 automatic polarimeter.

(+)-N-[2-(4-Bromopheny | )-2-hydroxyethy|]-3-chloro-4-methoxyphenethylamine (2).
")
The procedure of Gold and Chang5 was used. Compound 43 (6.4 g, 0.0344 mol) and 6.9 g

(0.0344 mol) of 4-bromostyrene oxide were dissolved and refluxed overnight in 50 ml of
acetonitrile. The solvent was evaporated in vacuo and the gummy residue column chro~

matographed on silica gel using CHZCIZ-MeOH—NHdoH(90:10:1) to afford 7.4 g (56%) of a

tan solld; mp = 181-183°C. lH-NMR (cpCl,, T™S) & 7.65-6.70 [m, 7H, Ar§7], 4.62 [m,

3,
1H,-CHOH], 3.90 [s, 3H, OCEBJ 3.08-2.50 [m, 6H, (C§2)3] and 2.40 (s, 1H, NH].

(+}-7-Chloro-8-methoxy-1-(4-bromopheny!)-2,3,4,5-tetrahydro-1H-3-benzazepine (3).
N

The racemic carbinol g (7.4 g, 0.019 moi) was added Iin portions to 60 ml of conc.
H2304 with stirring maintaining the temperature at < 12°C throughout. The dark reac-
tion mixture was then stirred at 8°C for 0.5 h and then at room temperature for 1.5
h. The mixture was poured into 500 g of ice; 100 ml of conc. NH4OH was added fol-
lowed by 40 g of solld NaeOH maintaining the temperature < 30°C. The gummy precipi-
tate was extracted iInto CHZCIZ, the organic extracts dried (NaZSO4) and evap-

orated In vacuo to afford 6.7 g (96%) of light yellow solid. Accumulated crude

product from multipie preparations were column chromatographed on silica gel 60 with
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CHZCIZ—MeOH-NH40H (95:5:1) to atford a total of 9.2 g of racemic yellow solid;
mp=136-137°C. 1H-NMR (CDCIB,TMS) § 7.49 [d, 2H, Ar-H's #12, 147, 7.00 [d, 2H,
Ar-H's#11, 157, 7.19 [s, 1H, Ar-H#6], 6.50 [s, tH, Ar-H#3], 4.19 [m, 1H, CH], 3.78
[s, 34, OCH;], 3.20-2.50 [m, 6H, (CH,);] and 2.27 [s, 1H, NH]. The racemic

product (7.7 g, 0.021 mol) and 4.9 g (0.021 mol) of (+)-camphor-10-sulfonic acid were
dissolved with heating In 70 ml of CHSCN-MEOH(A:l). After allowing the solution to

coo! slowly, the resultant salt precipltate was collected and washed with cold CH.CN

3
and dried to afford 3.7 g of colorless solid; mp=173-176°C. CGJ%S = +20.5° (c=t,

methanol). A second recrystallization from 40 ml of CH,CN-MEOH(4:1) afforded 1.2 g

3
of colorliess needies; mp = 193-195°C. Dﬂ]gs = +28.6° (c=1, methanol). The 1.2 g
of resolved salt was stirred vigorously in 0.5 N NaOH and ether for 2 h. The ether
phase was dried (NaZSO4) and evaporated In vacuo to afford 750 mg of colorless

solld as free base; mp=160-161°C. [G]ES = +21.0° (c=1, methanol). |n order to
determine the enantiomeric purity of the resolved bromo derivative, the bromine was
reduced off to produce a known compounds. Compound g (resolved) (104 mg, 0.272 mmol)
and 250 ul of Ef3N in 3.0 ml of dry THF were stirred in the presence of 50 mg of 5%
Pd/C under 1.0 atm of deuterium gas at room temperature for 16 h. {solation and
purlfication of the corresponding debrominated product afforded 83 mg (100%) of a
semi-solld. [g];s = +23.8°C (c=1, ethanol), (IH‘.S [a]és = +38.3%°). This

Indicates an enantiomeric purlty for 3 of 81% (+)- Isomer.
~

(+)-7-Chloro-8-hydroxy=-1-(4~bromopheny|).2,3,4,5-tetrahydro-1H-3-benzazepine (4).

A mixture of 630 mg (1.72 mmol) ot (+)73 and 30 ml of 48% HBr were stirred at ?00°C
for 12 h. The volatiles were evapora;ed in vacuo and the residue partitioned be-
CHZCI2 and sat'd NaHCOS. The organic phase was dried (N82504) andzzvaporafed

in vacuo to afford 348 mg (57%) of a tan solid; mp=110-112°C. [a]D = +29.2° (c=1,
acetone). 'H-NMR (CDC1; + DMSO-dg,THS) 87.71-6.90 [m, 5H, ArHgl, 6.42 [s, 1H,

Ar-H #9], 4.15 {m, 1H, CH], 3.55-2.51 [m, 6H, (Cﬂ2)3] and 2.22 [s,1H, NH].

{+)=7-Ch}oro-8-hydroxy-9-bromo-1-(4~-bromophenyi)-2,3,4,5-tetrahydro-1H-3-benzazepine

(5). To a solution of 340 mg (0.966 mmol) of (+)-4 in 5.0 ml of glacial acetic acid
-
was added a solution of 155 mg (0.966 mmol) of bromine in 1.0 ml ot glaclal acetic

acid dropwise with stirring at room temperature. The bromine disappesred Immediate-
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ly and after 5 min the volatiles were evaporated in vacuo to afford 344 mg (83%) of

a light tan solid whlch was pure by TLC in CHZCHZ—MEOH-NHdoH (30:10:1). mp =

25
236-240°C. [G]D = +41.3° (c=1, DMF). 1H-NMR (DMSO~-d_, TMS) 6 7.51 [d, 2H, Ar-H

6'
#'s 12, 141, 7.00 [d, 20, Ar-H #'s 11, 153, 7.21 [s, 1H, Ar-H #6], 4.83 [m, 1H,

J. m/e = 428.9133 (C,H, ,Br CINO requires

CHI. and 3.43-2.32 [m, 6H, (CH,) 16714875

3
428 .9132.

(+)—7—Chlorc»8-hydroxy-1-phenyl-2,3,4,5-fefrahydro-1H-[9,13-2H2(n)]}-benzazepine

L%l. A solution ot 120 mg (0.278 mmol) of 2 and 500 ul of triethylamine in 5.0 ml of
dry THF was stirred for 4 h at room temperature in the presence of 100 mg of 5§ Pd/C
under 1.0 atm of deuterium gas. The catalyst was filtered off through a Celite
pipet column and the volatiles evaporated In vacuo. The reslidue was shaken with

CHZCIZ- sat'd NaHCOS, the organic layer dried (Na,SO,) and evaporated in

2774

vacuo to afford 87 mg of a brown gum. Column chromatography on silica gel with

CHZCIZ-MeOH-NH4OH (90:10:1) afforded 27 mg (43%) of pure product as a yellow
1

sol1d; mp = 85-87°C. [a]és = +9.8° (c=1, DMF). 'H-NMR (CDCl., TMS) & 7.41-

3'
6.78 [m, 5H, Aﬁﬂsj, 6.40 [5, 0.4 H, Ar-H #9)], 4.12 [m, 1H, CH], 2.51-3.45 [m, 6H,
(QQZ)SJ and 2.20 (s, 1H, NH]. Mass spectral data indicates d0 (m/e =273) =
50.687%, d1 (m/e =274) = 40.547% and d2 (m/e =275) = 8.63%.

3

(+)=7-Chloro-8-hydroxy-1-phenyi-2,3,4,5-tetrahydro~-1H-[9,13-"H, (n) J3-benzazepine

L%l. A solution of 15.1 mg (0.035 mmol) of 3 and 100 ul of triethylamine in 1.0 ml

of dry THF was stirred for 4 h at room temperature in the presence of 10 mg of 5%
Pd/C under 5.0 CI (0.086 mmol) of carrier-free fritium gas. The catalyst was
fiitered off through a Ce|H'e—Na2304 pipet column and the filtrate diluted with
methanol and evaporated in vacuo to afford 565 mC! of crude product. TLC-radioscan
indicated 68% radiochemical purity. This material was chromatographed on two 20 x

20 om x 0.25 mm sltica gel 60 plates with CHZCIZ—MeOH-NH OH (90:10:1) using the

A
dibromo precursor 2 and unlabelled product as reference standards. The appropriate
band was scraped into CHZCIZ-MSOH (4:1), the silica gel tiltered off and the
fiitrate evaporated In vacuo. The reslidue was dissolved in 100 ml of absolute
ethano! and counted to afford 195 mCi (6.0 mg, 63% chemical yield) of product

which was 98% radiochemically pure by TLC-radioscan (CHZCI -MeOH-NHdoH 90:10:1).

2
A 10 ml aliquot from the above stock solution was evaporated and the reslidue
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dissolved In 10 ml of methanol and scanned from 330-260 nm in an ultraviolet
spectrometer in order to determine the specific activity. The spectrum was
identical fo that obtained for the unlabelled product (e = 2508, A = 283 nm).
The speciflc activity was determined to be 8.8 Ci/mmol (33 mCi/mg).

(+)-7-Chloro-8-hydroxy-1-pheny|-3-methyi-2,3,4,5-tetrahydro-1H-3-benzazepine

(SCH23390) . To a8 solution of the corresponding N-normethy! precursor (40 mg, 0.147
mmol) in 2.0 ml of methanol was added 21 mg (0.147 mmol) of methy! lodide and the
reaction was allowed to stand overnight at room temperature. The volatiles were

evaporated under a stream of N, and the residue partitioned between CH,Cl ~sat'd

2 272
NaHCQ;. The organic phase was dried {Na SO,) and evaporated in vacuo to afford a

2774
brown gum which was purified by chromatography on two 20 x 20 om x 0.25 mm silica
gel 60 plates (CHZCIZ-MeOH-NHdoH 90:10:1) affording 28 mg (66%) of a light yellow
sol1d which was identical to the product prepared prevlously.3 1H—NMR (DMSO—ds,
TMS) § 7.3 [m, 5H, ArHs], 7.13 [s, 1H, Ar-H #61, 6.35 [s, 1H, Ar-H #9], 4.25 [t, 1H,

CH], 3.80-2.42 [m, 6H, (CH,);] and 2.28 [s, 3H, NCH,I.

3
(+)-7-ChIoro-8-hydroxy-1-phenyI-2L},4;5-fe+rahydro—1H-[NCsH,-9l13- H {n)J]3-benza-
.y ?

zep ine ([3H]SCH23390)(8). A 25.6 mi. (50 mCi, 0.0055 mmo!) aliquot of the above
ethanolic solution of éhwas concentrated to ~ 1.0 ml in vacuo and added to 100 mCl
(0.0018 mmol) of [3H]me+hyl iodide (85 Ci/mmol, Amersham) in 1.0 ml of toluene.
TLC-radloscan analysis of the reaction atter standing 16 h at room temperature in-
dicated the major component to be the methylated product as well as excess Z and
minor decomposition products. The reaction volume was reduced to ~ 1.0 ml under a
stream of N2 in the hood to remove any unreacted [3H]mefhyl fodide and then taken
nearly to dryness In vacuo. The residue was Immediately column chromatographed on
5.0 g of silica gel 60 with CHZCI2

curred. Subsequent chromatography of this material on two 20 x 20 on x Q.25 mm

-MEOH—NH40H (95:5:1). Extensive decomposition oc-

sitica gel plates with CHZCIZ-MEOH—NHAOH (95:5:1) afforded 6.0 mCl of product which
was v 94% pure by TLC-radioscan. The product was stored in 500 m! of absolute

ethanol at 4-5°C. The specific activity was 93.8 Ci/mmol (326 mCi/mg).
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