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Solid-Supported Solution-Phase Synthesis of
4-Amino-1,2,4,5-tetrahydro-2-benzazepine-3-ones

Isabelle Van den Eynde, Karolien Van Rompaey, Francesco LaZzad,
Dirk Tourwe*

Organic Chemistry Department (ORGC), Vrije Warsiteit Brussel, Pleinlaan 2,
B-1050 Brussels, Belgium

Receied March 8, 2004

Starting from Boos-aminomethylphenylalanine, a solution-phase parallel synthesis of 2,4-substituted 4-amino-
1,2,4,5-tetrahydro-2-benzazepine-3-ones is described. This heterocycle has two nitrogen functions, which
are differentiated and can be selectively substituted. The sources of diversity are aldehydes fpoigdR

and carboxylic acids, sulfonyl chlorides, or isocyanates for thpdgition. High-throughput synthesis and
purification of this multistep synthetic sequence was accomplished using polymer-bound reagents and
scavengers and liquigliquid extraction protocols, and a small library of compounds was prepared. Polymer-
bound cyanoborohydride was found to work well for the reductive amination. Scavenging of excess of
amine was performed by polymer-bound benzaldehyde, and cyclization was performed in the presence of
polymer-bound coupling reagent 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide (EDC). After Boc-
deprotection, the second nitrogen can be acylated using carboxylic acids, sulfonylated or converted to a
urea. The acylation is again performed by polymer-bound EDC. Excellent yields and purities were obtained.

Introduction Advantages of this technique are that an excess of resin-

Benzoannelated nitrogen heterocycles are an importantPound reagent can be used to drive the reaction to comple-
class of compounds, displaying a wide variety of biological tion. side products are bound to the resin (scavenging), and
activities; therefore, these structures have received speciaWork up merely involves filtration and evaporation of the
attention in combinatorial synthesid. Much attention ~ Solvent. This method yields products with very high purity,
has been paid to the benzodiazepines, -thiazepines, omaking those resins very good tools for parallel synthesis
-oxazepines, for which combinatorial libraries have been and generating libraries, as extensively discussed by S'°Ley.
reportedt In comparison, the 2-benzazepine skeleton has We, therefore, developed a synthesis and purification pro-
received less attention, despite being a common structurajcedure for the substituted 4-amino-2-benzazepdesing
feature in a variety of natural products and synthetic bioactive S0lid-supported reagents and scavenging resins.
compounds: 12

We recently reported a versatile solution-phase synthesis
of the 4-amino-1,2,4,5-tetrahydro-2-benzazepine-3-one scaf- TheN*-Boc-protected-aminomethylphenylalanin2was
fold. This heterocycle5 (Scheme 1) has two nitrogen Prepared from Boo-cyano-phenylalaninel™ and was
functions that can be differentiated; therefore, a diversity of reductively alkylated using a variety of aldehyd{s—j}.
substituents can be selectively introduced. Since pharma-(Scheme 1) The resulting secondary amidga—j} were
ceutical research increasingly demands efficient methods tosubsequently cyclized to the 2-benzazep#ies-j}, which
generate large numbers of analogues for new lead discoveryvere then Boc-deprotected and further substituted ‘at N
and for rapid structureactivity relationship development, Polymer-bound cyanoborohydride was found to work well
a method for rapidly synthesising these druglike molecules for the reductive alkylation of the aminomethyl compound
without tedious and time-consuming purification would be 2. This method requires acidic conditions, usually obtained
highly useful. by the addition of a large excess (25 vol %) of acetic &gid.

Recently, solid-supported solution-phase chemistry hasHowever, this acid is not completely removed during workup,

been receiving increased attention for |ibrary generéﬁon. which consists of filtration and evaporation. In the subsequent
cyclization step to5, the remaining acetic acid becomes

* Corresponding author. Phone: 0032-(0)2-629.32.95. Fax: 0032-(0)2- gctivated by the polymer-bound carbodiimide and thereby
629.33.04. E-mail: datourwe@vub.ac.be.

TOn leave from the University of L’Aquila, Via Vetoio, Coppito, acetylates the Seconda_lry amin_es4{)é1_—j}. _ThiS prObIe_m
L’Aquila, Italy. was solved by replacing acetic acid with the sterically
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Scheme 1. Solution-Phase Synthesis Route toward the 2,4-Disubstituted 4-Amino-1,2,4,5-tetrahydro-2-benzazepin-3-ones
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hindered pivalic acid. Although resin-bound reagents are
known to be less reactive and more selective than their
soluble analogues, overalkylation could not be avoided.
Polymer-bound triacetoxyborohydride is reported to give less

Table 1. Synthesis of Benzazepinong§a—j} from a Set of
Aldehydes

overalkylation and to work under neutral conditidfid? Boc—N N._Rj

however, in our hands, this reagent was not successful, since o

the reaction did not go to completion, even after a prolonged 5

reaction time. To limit the overalkylation, a slight excess Entry R{CH=0 Entry R,CH=0

(20%) of the amine componeRtwas used. This excess was Ry = Ry =

scavenged after the reaction with polymer-bound benzalde- OMe Sa sf

hyde. After filtration, the mixture of mono- (and bis-) 1 Q y=60% | 6 D y=64%

alkylated product and pivalic acid was evaporated to remove > 90 % pure * 88 % pure

most of the pivalic acid. Redissolving in dichloromethane MO sb FiG 5

.. . . g

and cyclization with polymer-bound (1-ethyl-3-(3-dimethyl- 9 Q y=67% | 7 Q y=78%

aminopropyl)-carbodiimide) EDC, yields pure benzazepi- W 90 % pure % CFs 98 % pure

nones5{a—j}. The carboxylic acid function of{a—j} is e

activated by the polymer-bound EDC and is involved in an Th-eny oS¢ @) Sh

intramolecular reaction with the secondary amine. During 3 y=60% 1 8 (= y=173%

this reaction, the amide bond is formed, and the product is ” 80 % pure " 91% pure

released from the resin. However, the bisalkylated compound HN 5d MeO 5i

cannot undergo an intramolecular reaction and remains bound 4 X y=32% 9 %Q y=78%

to the resin, so the polymer-bound EDC acts as a reagent e 70 % pure 95 % pure

and as a scavenger at the same time. J\ Se 5
After filtration, an extraction with a saturated sodium 5 ???? y=63% | 10 LLHQ y=72%

bicarbonate solution is performed to remove all the pivalic 93 % pure ’ 90 % pure

acid, and after separation of the two layers through a phase-

. . . . ; y = yield from 2, calculated over two reaction steps.
separation cartridge, the organic layer is evaporated to give

the 2-substituted 4-Boc-amino-1,2,4,5-tetrahydro-2-benz-
azepine-3-oneS{a—j} in good yield and purity. All products  (Table 1, entries 45) in glass vessels equipped with a frit,
were characterized 1 NMR, LC/MS and HRMS analysis. ~ which were rocked gently. Reaction monitoring by HPLC
Yields were calculated on the basis of weight, purities revealed that most reductive aminations were complete after
according to area percent in HPLC. overnight reaction; however, the indole-3-carboxaldehyde

This procedure was optimized using a set of five aldehydes
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Table 2. Transformation oB{e—g} into Amides8{ ea—edfa—fe,ga—ge}, Sulfonamidesff, and Ureafg

6 R, = 8{ea-ed,fa-fe,ga-ge} R, = 8ff R,= | 8fg R, =
. el
slw | O D O p J &
starting - 5 e R J ]
compound ’
6e 8ea 8eb 8ec 8ed

Se y=100%| y=94% y=91% y=82% y=91%
94 % pure| 95 % pure 90 % pure 85 % pure 95% pure

6f 8fa 8fb 8fc 8fd 8fe 8ff 8fg

5f y=100%| y=90% y=85% y=100% y=90% y=85%]| y=92%]| y=93%

100% pure| 96 % pure 90% pure 95 % pure 85 % pure 100 % pure] 96 % pure| 96 % pure
6g 8ga 8gb 8gc 8gd 8ge

S5¢g y=100%| y=92% y=98% y =89% y=93% y=90%

100% pure| 92 % pure 100% pure 95 % pure 95 % pure 100 % pure

(entry 4) reacted much slower, and the reaction required 5were purchased from Novabiochem. PL-CHO (capacity 3.0
days. A similar observation was made for the cyclization mmol/g, bead size of 156300u4m) and PL-EDC (capacity
reaction. The procedure was then transferred to a parallel1.45 mmol/g, bead size of 15@00«m) were obtained from
synthesizer. To ensure that the reactions were complete withPolymer Laboratories. Different batches of these three
each aldehyde, the longest reaction time that was observegolymer-bound reagents were used, and no difference was
in the previous experiments (5 days) was used. The overallnoticed among them. MP-Triacetoxyborohydride (capacity
yields and purities were slightly better (Table 1, entries 2.14 mmol/g, Lot No. 200-91, bead size of 351250um)
6—10). was purchased from Argonaut Technologies. Phase-separa-
Boc deprotection was performed by stirring in trifluoro- tion columns (70 mL) were obtained from IST (International
acetic acid (TFA). This reaction was quantitative and yielded Sorbent Technology). Parallel syntheses were performed on
pure product®{e—g}. Direct acylation of the TFA salt a Quest 210 (Argonaut) in 5-mL reaction vessels.
required long reaction times and resulted in unsatisfactory RP-HPLC was performed using a RP C-18 column (Vydac
purities. Therefore, the free amines were obtained after 218TP54, i.d= 0.46 cm,L = 25 cm, particle size= 5 um)
stirring in CHCI, and sodium bicarbonate solution, after on a Waters system with a gradierit= 0 min, 100% A;t
which the organic layer was separated from the aqueous layer= 30 min, 20% A, 80% Bt = 40 min, 100% B with A,
through a phase-separation cartridge. Derivatizations of the100% HO + 0.1% TFA and B; 100% acetonitrile (ACN)
4-amino position were then carried out with polymer-bound + 0.1% TFA. Flow rate, 1.0 mL mirt. 1 = 215 nm. LC/
EDC and different carboxylic acid3{a—€} and were  MS was performed on a Kontron HPLC (same column and
complete after overnight reaction. An excess (1.8 equiv) of gradient as described above), coupled to a VG Quattro ||
carboxylic acid was used to drive the reaction to completion. mass spectrometer using electrospray ionization (positive ion
This excess was scavenged by the polymer-bound EDC (2mode). All tHNMR spectra were recorded on an AC 250
equiv). After filtration and evaporation, produc8ea— Bruker spectrometer at 250 MHz in CDICChemical shifts
eefa—fe,ga—ge} (Table 2) were obtained in excellent yields are expressed in parts-per-million downfield from internal
and purities. Derivatizations at*dan also be performed by  tetramethylsilane. All coupling constants are reported in

reaction with sulfonyl chloride$ or isocyanated0. Equi- hertz. References used for HRMS were poly(ethylene glycol)
molar amounts were used, gnd pur|f|ca_t|on was performed 300, poly(ethylene glycol) 400, poly(ethylene glycol) 600,
by polymer-bound tris(2-aminoethyl)amine. poly(propylene glycol) 725, all purchased from Aldrich.

Reductive Amination and Cyclization with Polymer-
Bound ReagentsAldehyde3{a—j} (1 equiv, 0.5 mmol) and

In conclusion, we have developed a protocol for solution- Boc-(R,§-0-Amp 2 (aminomethylphenylalanine) (1.2 equiv,
phase organic synthesis of 2,4-substituted 4-amino-1,2,4,5-0.6 mmol, 170 mg) were dissolved in @&, (5 mL). Pivalic
tetrahydro-2-benzazepine-3-ones using polymer-supportedacid (10 equiv, 5 mmol) was added as well as polymer-bound
reagents and scavengers, resulting in a library of compoundscyanoborohydride (2.5 equiv, 1.25 mmol, 0.538 g, loading
with excellent overall yields and purities. = 2.32 mmol/g). The reaction mixture was shaken for 5 days.
Polymer-bound benzaldehyde (0.5 equiv, 0.25 mmol, 83.3
mg, loading= 3.0 mmol/g) was added to scavenge the excess

General. All commercially available chemicals were used of primary amine. The mixture was shaken overnight. After
without further purification. Dichloromethane, p:a99.9%, filtration, the resin was washed frequently, and the filtrate
obtained from Fluka was used without further drying or was evaporated until almost all of the pivalic acid was
purification. Polystyrylmethyl-BHCN (capacity 4.2 mmol/  removed and member{a—j} remained. These members
g, bead size of 306850um), and tris(2-aminoethyl)amine  were redissolved in C}l, (5 mL), and polymer-bound EDC
polystyrene (capacity 3.4 mmol/g, bead size of-496um) (2 equiv, 1 mmol, 0.714 g, loading 1.4 mmol/g) was

Conclusions

Experimental Section
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added. The mixture was shaken for 4 days and filtered, andHPLC: t = 18.9 min. MS: m/z = 409. HRMS: calcd,

the resin was washed with GEll,. The filtrate was diluted
to 40 mL and extracted with saturated NaHC@0 mL).

409.2443; found, 409.2447.
Compound 5d.™H NMR (CDCl): & 1.26 (s, 9H), 2.97

The dichloromethane layer was isolated through a phase-(m, 1H), 3.45 (m, 1H), 3.92 (¢J = 16.7 Hz, 1H), 4.42 (d,

separation cartidge and evaporated to yield prodbicis-
i}

Boc Deprotection and Coupling with Polymer-Bound
EDC. Products{e—g} were dissolved in a minimal amount
TFA/H,O 95/5, and the solution was stirred for 1 h. After
evaporation, the pure TFA salé§e—g} were obtained in a

2J = 14.7 Hz, 1H), 4.83 (d?J = 16.8 Hz, 1H), 5.17 (d2J
=14.6 Hz, 1H), 6.07 (m, 1H), 6.767.60 (m, 9H), 8.45 (m,
1H). HPLC: tet = 25.6 min. MS: m/z = 405. HRMS: calcd,
405.2130; found, 405.2149.

Compound 5e.*H NMR (CDCl): 6 0.85 (d, 3H,3J =
6.6 Hz), 0.96 (d, 3H3J = 6.6 Hz), 1.58 (s, 9H), 1.97 (m,

quantitative yield. The free amines were obtained after an 1H), 3.05 (dd2J = 12.8 Hz,2J = 17.1 Hz, 1H), 3.33-3.50

extraction with CHCI, (20 mL) and a saturated NaHGQL

(m, 2H), 3.58 (dd3J = 4.2 Hz,2J = 17.2 Hz, 1H), 3.94 (d,

x 10 mL) solution. The dichloromethane layer was separated?J = 16.7 Hz, 1H), 5.23-5.30 (m, 2H), 6.05 (d3J = 5.9
through a phase-separation cartridge, and after evaporationHz, 1H), 7.13-7.38 (m, 4H). HPLC:t,e = 27.6 min. MS:
the free amines were obtained in a quantitative yield. The m/z = 332. HRMS: calcd, 332.2178; found, 332.2180

free amines oB{e—g} (1 equiv, 0.2 mmol) were dissolved
in CH.Cl, (5 mL), and carboxylic acidéa—e} (1.8 equiv,

Compound 5f. 'H NMR (CDCl): ¢ 1.46 (s, 9H), 2.96
(dd, 3 = 12.7 Hz,2) = 17.1 Hz, 1H), 3.48 (dd%J = 4.4

0.36 mmol) were added as well as polymer-bound EDC (2 Hz, 2] = 16.7 Hz, 1H), 3.79 (&) = 16.7 Hz, 1H), 4.25 (d,

equiv, 0.4 mmol, 0.286 g, loading 1.4 mmol/g). The

2J = 14.9 Hz, 1H), 4.97-5.03 (m, 2H), 5.21 (d®J = 12.4

mixture was shaken overnight at room temperature, and afterHz, 3] = 4.3 Hz, 1H), 5.94 (d3J = 5.9 Hz, 1H), 6.8+7.51

filtration and evaporation, pure compour@l§ea—ed fa—
fg, ga—ge} were obtained in excellent yield and purity.
Sulfonylation. The free aminef (1 equiv, 0.15 mmol,

(m, 9H). HPLC: tet = 28.6 min. MS: m/z = 366. HRMS:
calcd, 366.2021; found, 366.2025.
Compound 5g.*H NMR (CDCl): 6 1.46 (s, 9H), 2.95

40 mg), obtained as described above, was dissolved in CH (dd, 3J = 12.9 Hz,2) = 17.2 Hz, 1H), 3.51 (dd®) = 5.6

Cl, (5 mL), and biphenylsulfonyl chlorid® (1 equiv, 0.15
mmol, 37.8 mg) and BN (1equiv, 0.15 mmol, 15.2 mg)

Hz, 2 = 17.7 Hz, 1H), 3.77 (d2J = 16.9 Hz, 1H), 4.68
4.85 (m, 2H), 5.16:5.31 (m, 2H), 5.84 (% = 6.3 Hz, 1H),

were added. The reaction mixture was stirred 24 h at room 6.74-7.69(m, 7H). HPLC:t,e; = 30.7 min. MS: m/z= 502.
temperature. Polymer-bound tris(2-aminoethyl)amine (1lequiv, HRMS: calcd, 502.1769; found, 502.1758.

0.15 mmol, 44 mg, loading= 3.4 mmol/g) was added, and

Compound 5h.'H NMR (CDCl): 6 1.47 (s, 9H), 2.99

the vessel was shaken overnight at room temperature. After(dd,3J = 12.8 Hz,2J = 17.0 Hz, 1H), 3.51(d®J = 4.4 Hz,
filtration and evaporation under reduced pressure, the sul-2) = 17.1 Hz, 1H), 3.83 (d2J = 16.8 Hz, 1H), 4.31 (d2J

fonamide8ff was obtained in excellent yield and purity.
Ureum Formation. The free amine6f (1 equiv, 0.15

= 14.9 Hz, 1H), 5.08-5.06 (m, 2H), 5.24 (m, 1H), 5.98 (d,
3) = 6.3 Hz, 1H), 6.83-7.55 (m, 13H). HPLC:t,e; = 30.3

mmol, 40 mg), obtained as described above, was dissolvedmin. MS: m/z = 442. HRMS: calcd, 442.2334; found,
in CH.Cl, (5 mL), and 3,4-dichlorophenylisocyanate (1 442.2361.

equiv, 0.15 mmol, 28.0 mg) was added. The reaction mixture  Compound 5i. 'H NMR (CDCk): 6 1.47 (s, 9H), 2.95
was stirred 24 h at room temperature. Polymer-bound tris- (m, 1H), 3.47 (dd3J = 4.4 Hz,2) = 17.1 Hz, 1H), 3.68 (s,
(2-aminoethyl)amine (1 equiv, 0.15 mmol, 44 mg, loading 3H), 3.91 (d,2J = 16.7 Hz, 1H), 4.68 (s, 2H), 5.00 (&] =

= 3.4 mmol/g) was added, and the vessel was shaken16.6 Hz, 1H), 5.20 (m, 1H), 6.03 (&) = 6.31 Hz, 1H),

overnight at room temperature. After filtration and evapora- 6.70-7.25 (m, 8H). HPLC: t,t = 28.2 min. MS: m/z =

tion under reduced pressure, the uresfiggwas obtained in
excellent yield and purity.

Compound 5a.'H NMR (CDCl): o 1.47 (s, 9H), 3.00
(m, 1H), 3.49 (dd3J = 4.6 Hz,2J = 17.2 Hz, 1H), 3.86-
3.89 (m, 4H), 4.19 (d2J = 14.7 Hz, 1H), 4.93-5.00 (m,
2H), 5.19 (m, 1H), 5.97 (d3J = 6.0 Hz, 1H), 6.79-7.25
(m, 8H). HPLC: tiet = 26.2 min. MS: m/z = 396. HRMS:
calcd, 396.2127; found, 396.2116.

Compound 5b.'H NMR (CDCL): 6 1.48 (s, 9H), 2.99
(dd,®J=12.9 Hz,2) = 17.0 Hz, 1H), 3.46 (m, 1H), 3.68 (s,
3H), 3.82 (m, 1H), 4.33 (m, 1H), 4.945.06 (m, 2H), 5.26
(m, 1H), 5.97 (d,3) = 6.3 Hz, 1H), 6.427.25 (m, 8H).
HPLC: te = 26.4 min. MS: m/z = 396. HRMS: calcd,
396.2127; found, 396.2131.

Compound 5c.'H NMR (CDCly): 6 1.47 (s, 9H), 2.96
(m, 1H), 3.10 (s, 6H), 3.50 (dd) = 4.2 Hz,2) = 17.0 Hz,
1H), 3.79 (d, = 16.7 Hz, 1H), 4.48 (d2J = 15.0 Hz,
1H), 4.86 (d2J = 15.0 Hz, 1H), 5.11 (®J = 16.5 Hz, 1H),
5.25 (m, 1H), 5.87 (d8J = 6.4 Hz, 1H), 6.69-7.72 (m, 8H).

396. HRMS: calcd, 396.2127; found, 396.2115.

Compound 5j.*H NMR (CDCL): 6 0.87—1.71 (m, 10H),
1.46 (s, 9H), 2.93 (m, 1H), 3.243.86 (m, 2H), 3.45 (dctJ
= 4.6 Hz,2] = 17.3 Hz, 1H), 3.83 (d2J = 16.7 Hz, 1H),
5.12-5.23 (m, 2H), 6.00 (d3J = 6.4 Hz, 1H), 7.02-7.27
(m, 4H). HPLC: tet = 31.8 min. MS: m/z = 372. HRMS:
calcd, 372.2491; found, 372.2471.

Compound 6e.*H NMR (CDCl): ¢ 0.62 (d,%J = 6.5
Hz, 3H), 0.75 (d,3J = 6.6 Hz, 3H), 1.78 (m, 1H), 3.07
3.61 (m, 4H), 3.85 (d2J = 16.9 Hz, 1H), 5.0#5.14 (m,
2H), 7.02-7.25 (m, 4H), 8.5 (bs, 2H). HPLCt = 15.5
min. MS: m/z = 232. HRMS: calcd, 232.1654; found,
232.1656.

Compound 6f. '"H NMR (CDCLk): 6 3.24 (m, 1H), 3.47
(m, 1H), 3.68 (d2J = 16.8 Hz, 1H), 4.25 (d® = 15.1 Hz,
1H), 4.64 (d,2) = 15.2 Hz, 1H), 4.81 (d2J = 16.6 Hz,
1H), 5.06 (m, 1H), 6.657.21 (m, 9H). HPLC:t,et = 15.5
min. MS: m/z = 266. HRMS: calcd, 266.1497; found,
266.1523.
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Compound 6g.'H NMR (CDCL): ¢ 3.28 (m, 1H), 3.56-
3.45 (m, 2H), 4.47 (B = 15.6 Hz, 1H), 4.76 (R) = 15.6
Hz, 1H), 5.05-5.23 (m, 2H), 6.59-7.63 (m, 7H), 8.44 (s,
1H). HPLC: tet= 22.1 min. MS: m/z= 402. HRMS: calcd,
402.1245; found, 402.1249.

Compound 8ea.'H NMR (CDCl): 6 0.70 (d,%J = 6.6
Hz, 3H), 0.82 (d3J = 6.6 Hz, 3H), 1.81 (m, 1H), 2.48 (m,
1H), 3.17 (dd3J) = 6.4 Hz,2) = 14.4 Hz, 1H), 3.37 (dd®J
= 8.5 Hz,2J = 13.4 Hz, 1H), 3.48 (dd3J = 4.5 Hz,2) =
17.0 Hz, 1H), 3.62 (s, 2H), 3.82 (&] = 16.7 Hz, 1H), 5.15
(d,2J = 16.6 Hz, 1H), 5.38 (m, 1H), 7.647.40 (m, 10H).
HPLC: tet = 24.1 min. MS: m/z = 350. HRMS: calcd,
350.2072; found, 350.2042.

Compound 8eb.*H NMR (CDCl): 6 0.74 (d,3J = 6.6
Hz, 3H), 0.85 (d2J = 6.6 Hz, 3H), 1.85 (m, 1H), 2.51
3.49 (m, 5H), 3.83 (BJ = 16.7 Hz, 1H), 5.16 (RJ = 16.5
Hz, 1H), 5.38 (m, 1H), 6.967.33 (m, 10H). HPLC:t,et =
25.1 min. MS: m/z= 364. HRMS: calcd, 364.2229; found,
364.2184.

Compound 8ec.'H NMR (CDCls): 6 0.69 (d,3) = 6.6
Hz, 3H), 0.82 (d3J = 6.6 Hz, 3H), 1.82 (m, 1H), 2.86 (m,
1H), 3.15 (dd3J = 6.4 Hz,2] = 13.4 Hz, 1H), 3.40 (dcBJ
= 8.5 Hz,2J = 13.4 Hz, 1H), 3.55 (dd®J = 4.3 Hz,2J =
16.9 Hz, 1H), 3.82 (BJ = 16.7 Hz, 1H), 4.97 (s, 1H), 5.15
(d,2J = 16.5 Hz, 1H), 5.43 (m, 1H), 7.007.38 (m, 15H).
HPLC: te = 28.3 min. MS: m/z = 426. HRMS: calcd,
426.2385; found, 426.2368.

Compound 8ed.'H NMR (CDCl): 6 0.77 (d,3J = 6.6
Hz, 3H), 0.87 (d3J = 6.6 Hz, 3H), 1.89 (m, 1H), 2.95 (m,
1H), 3.25-3.43 (m, 2H), 3.65 (dd®J = 4.5 Hz,2J = 17.0
Hz, 1H), 3.88 (d2J = 16.7 Hz, 1H), 5.22 (c?J = 16.5 Hz,
1H), 5.54 (m, 1H), 6.52 (8 = 15.6 Hz, 1H), 7.047.61
(m, 9H), 8.03 (d,2J = 15.7 Hz, 1H). HPLC: t,e = 26.9
min. MS: m/z = 396. HRMS: calcd, 396.1683; found,
396.1698.

Compound 8fa.'H NMR (CDCk): 6 2.91 (m, 2H), 3.6%+
3.65 (m, 2H), 3.79 (m, 1H), 4.31 (m, 1H), 4.882.96 (m,
2H), 5.47 (m, 1H), 6.827.38 (m, 14H), 8.02 (s, 1H).
HPLC: tet = 24.6 min. MS: m/z = 384. HRMS: calcd,
384.1916; found, 384.1930.

Compound 8fb.*H NMR (CDCl): ¢ 2.56-3.04 (m, 5H),
3.45 (dd 2= 4.7 Hz,2J = 17.1 Hz, 1H), 3.80 (®J = 16.7
Hz, 1H), 4.26 (d2) = 14.9 Hz, 1H), 4.975.06 (m, 2H),
5.49 (m, 1H), 6.827.33 (m, 15H). HPLC:t;et = 25.7 min.
MS: m/z=398. HRMS: calcd, 398.2072; found, 398.2078.

Compound 8fc.*H NMR (CDCls): 6 2.89 (m, 1H), 3.58
(dd,3J = 4.6 Hz,2J = 17.0 Hz, 1H), 3.79 (d® = 16.7 Hz,
1H), 4.33 (d,2J = 14.9 Hz, 1H), 4.875.04 (m, 3H), 5.54
(m, 1H), 6.78-7.36 (m, 20H). HPLC:t,e; = 28.6 min. MS:
m/z = 460. HRMS: calcd, 460.2229; found, 460.2240.

Compound 8fd.*H NMR (CDCk): ¢ 3.03 (m, 1H), 3.67
(dd,%) = 4.6 Hz,2) = 17.1 Hz, 1H), 3.85 (®J = 16.8 Hz,
1H), 4.31 (d,2J = 14.9 Hz, 1H), 5.0%5.12 (m, 2H), 5.64
(m, 1H), 6.58 (d3J = 15.7 Hz, 1H), 6.857.62 (m, 14H),
8.05 (d,%J = 15.7 Hz, 1H). HPLC:t = 27.5 min. MS:
m/z = 430. HRMS: calcd, 430.1526; found, 430.1539.

Compound 8fe.'H NMR (CDCl): 6 0.85-1.88 (m,
11H), 2.15 (d2J = 6.7 Hz, 1H), 2.92 (m, 1H), 3.56 (dd)
= 4.3 Hz,2J = 17.0 Hz, 1H), 3.82 (d?J = 16.7 Hz, 1H),
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4.32 (d,2J=14.8 Hz, 1H), 4.96-5.08 (m, 2H), 5.5 (m, 1H),
6.82-7.33 (m, 10H). HPLC:tet = 26.9 min. MS: m/iz =
390. HRMS: calcd, 390.2385; found, 390.2407.

Compound 8ff.*H NMR (CDCl): ¢ 3.11 (m, 1H), 3.49
(dd,3) = 4.8 Hz,2) = 17.4 Hz, 1H), 2.36 () = 16.7 Hz,
1H), 4.04 (d,2J = 14.9 Hz, 1H), 4.68-5.02 (m, 3H), 6.38
(d, 33 = 6.9 Hz, 1H), 6.847.96 (M, 18H). HPLC:t,e =
29.0 min. MS: m/z= 482. HRMS: calcd, 482.1742; found,
482.1773.

Compound 8fg.*H NMR (CDCl): ¢ 2.99 (m, 1H), 3.47
(m, 1H), 3.88 (d2J = 16.6 Hz, 1H), 4.31 (d?J = 15.1 Hz,
1H), 4.98-5.20 (m, 2H), 5.54 (m, 1H), 6.757.72 (m, 12H).
HPLC: te: = 28.7 min. MS: m/z = 453. HRMS: calcd,
453.1089; found, 453.1096.

Compound 8ga.'H NMR (CDCl): 6 2.89 (m, 1H), 3.54
(m, 1H), 3.65 (s, 2H), 3.77 (&) = 16.7 Hz, 1H), 4.64 (d,
2J = 15.4 Hz, 1H), 4.86 (d?J = 15.4 Hz, 1H), 5.20 (d2J
= 16.6 Hz, 1H), 5.52 (m, 1H), 6.727.69 (m, 13H). HPLC:
tret = 29.0 min. MS: m/z = 520. HRMS: calcd, 520.1663;
found, 520.1675.

Compound 8gbh.*H NMR (CDCL): 6 2.51-3.07 (m, 5H),
3.49 (dd2)=4.7 Hz,2)=17.2 Hz, 1H), 3.79 (k) = 16.7
Hz, 1H), 4.71 (d2J = 15.4 Hz, 1H), 4.82 (d?J = 15.4 Hz,
1H), 5.21 (d,2J = 16.6 Hz, 1H), 5.52 (m, 1H), 6.767.77
(m, 13H). HPLC: tiet = 29.7 min. MS: nVz = 534. HRMS:
calcd, 534.1820; found, 534.1826.

Compound 8gc.H NMR (CDCl): 6 2.88 (m, 1H), 3.60
(dd,3J = 4.8 Hz,2) = 17.1 Hz, 1H), 3.77 (d?) = 16.8 Hz,
1H), 4.61(d,2) = 15.4 Hz, 1H), 4.89 (?J = 15.4 Hz, 1H),
5.01 (s, 1H), 5.20 () = 16.6 Hz, 1H), 5.58 (m, 1H), 6.74
7.53 (m, 18H). HPLC:tet = 33.3 min. MS: m/z = 596.
HRMS: calcd, 596.1976; found, 596.1986.

Compound 8gd."H NMR (CDCl): 6 3.01 (m, 1H), 3.71
(dd,3) = 4.8 Hz,2) = 17.2 Hz, 1H), 3.84 () = 16.8 Hz,
1H), 4.82 (dd2J = 15.4 Hz,2) = 31.4 Hz, 2H), 5.28 (d?J
= 16.6 Hz, 1H), 5.68 (m, 1H), 6.56 (d) = 15.7 Hz, 1H),
6.79-7.72 (m, 12H), 8.05 (d3) = 15.7 Hz, 1H). HPLC:
tret = 30.9 min. MS: m/z = 566. HRMS: calcd, 566.1274;
found, 566.1291.

Compound 8ge.'H NMR (CDCl3): 6 0.83-1.90 (m,
11H), 2.16 (d3J = 6.8 Hz, 1H), 2.91 (dd3J = 12.6 Hz,2]
= 17.0 Hz, 1H), 3.58 (d®J = 4.6 Hz,2] = 17.2 Hz, 1H),
3.81(d,2J=16.7 Hz, 1H), 4.70 (k) = 15.3 Hz, 1H), 4.89
(d, 2 = 15.3 Hz, 1H), 5.25 (?J = 16.8 Hz, 1H), 5.55 (m,
1H), 6.76-7.70 (m, 8H). HPLC:t,e = 30.8 min. MS: m/z
= 526. HRMS: calcd, 526.2133; found, 526.2175.

Acknowledgment. The authors wish to thank the Fund
for Scientific Research-Flanders (Belgium) (FWO-Vlaan-
deren) and the R&D department of the V.U.B. for financial
support.

Supporting Information Available. H NMR spectra of
all compounds and examples of HPLC chromatograms. This
material is available free of charge via the Internet at http://
pubs.acs.org.

References and Notes

(1) Brase, S.; Gil, C.; Knepper, KBioorg. Med. Chem2002
10, 2415-2437.



4-Amino-1,2,4,5-tetrahydro-2-benzazepine-3-ones

(2) FranZe, R. G.J. Comb. Chem200Q 2 (3), 205-207.
(3) Dolle, R. E.J. Comb. Chem2001, 3 (6), 477-517.
(4) Dolle, R. E.J. Comb. Chem2002 4 (5), 369-418.
(5) Tourwe D.; Frycia, A.; Davis, P.; Hruby, V. J.; Toth, G.;
Jaspers, H.; Verheyden, P.; Van Binst,Bioopolymersl995
38, 1-12.
(6) Flynn, G. A.; Burkholder, T. P.; Huber, E. W.; Bey, P.
Bioorg. Med. Chem. Lettl99], 1, 309-312.
(7) Warshawsky, A. M.; Flynn, G. A.; Koehl, J. R.; Mehdi, S.;
Vaz, R. J.Bioorg. Med. Chem. Lettl996 6, 957-962.
(8) Miller, W. H.; Alberts, D. P.; Bhatnagar, P. K.; Bondinell,
W. E.; Callahan, P. K.; Calvo, R. R.; Cousins, R. D.; Erhard,
K. F.; Huffman, W. F.J. Med. Chem200Q 43, 22—26.
(9) Sidduri, A.; Lou, J. P.; Campbell, R.; Rowan, K.; Tilley, J.
W. Tetrahedron Lett2001, 42, 8757-8760.
(10) Gamez-Montano, R.; Chavez, M. l.; Roussi, G.; Cruz-
Almanza, R Tetrahedron Lett2001, 42, 9—12.
(11) Ollero, L.; Castedo, L.; Doinguez, D.Tetrahedron1999
55, 4445-4456.

Journal of Combinatorial Chemistry, 2004, Vol. 6, No. 473

(12) Scott, L. J.; Goa, K. LDrugs 200Q 60, 1095-1122.

(13) Van Rompaey, K.; Van den Eynde, |.; De Kimpe, N
Tourwg D. Tetrahedron2003 59 (24), 4421-4432.

(14) Kirschning, A.; Monenstein, H.; Wittenberg, Rngew.
Chem., Int. Ed2001, 40, 650-679.

(15) Ley, S. V.; Baxendale, I. R.; Bream, R. N.; Jackson, P. S;
Leach, A. G.; Longbottom, D. A.; Nesi, M.; Scott, J. S.;
Storer, R. I.; Taylor, S. JJ. Chem. Soc., Perkin Trans. 1
200Q 3815-4195.

(16) Resins and Reagents Catalog, Technical Handbdogo-
naut: Foster City, CA; 2002, pp 21.

(17) Labadie, J. W.; Rana, S.; Lindberg, T.; Gooding, O.;
Bhattacharyya, S. IPAbstracts of Papers222nd ACS
National Meeting, Chicago, IL, August 2680—2001.

(18) Synthesis and Purification Catalpgrgonaut: Foster City,
CA, 2003; pp 66-70.

CC049940W



