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1. Introduction membered rings of the target compounds. Howeverherther

. . hand, even one of the earliest reports on the giatiacatalyzed
Benzo-annulated,  nitrogen-containing,  seven-membere;mination of aryl halides [9] which is now known as th
heterocycles such as benzazepines [1], benzodepl], pgychwald-Hartwig amination [10] contains an examplettas
benzoxazepines [3], or benzothiazepines [4] reptesen  onyersion of a suitable 4-(2-bromophenyl)butylaaimto a
important class of compounds in medicinal chemisivith 5 3 4 5 tetrahydrobenzdfzepine. Based on this result and our
various pharmacological properties (Figure 1). 8oample, the  on achievements in the field of titanium-catalyzatkene
ACE inhibitor benazepril (a benzazepine derivatijig)and the hydroaminoalkylation [11,12], we recently developev one-
calcium channel blocker diltiacem (a benzothiazeplarivative) pot procedures for the synthesis of 1,5-benzodiaesg13] and
[6] are useq to trgat high blood pressure, whileymaembers of 1,5-benzoazasilepines [14] which take place by aitial
the benzodiazepine family (e.g. clobazam) are conyknown  regigselective intermolecular hydroaminoalkylaticenction of
as psychoactive drugs. anN-allyl-2-bromoaniline or an allyl(2-bromophenyl)sile and a
subsequent intramolecular Buchwald-Hartwig  amination

OMe
Ph (Scheme 1, E = NR, SiMe In this context it is worth
i s MeN 0 mentioning that closely related one-pot procedtines combine
COOEt @[ /C[ a titanium- or a tantalum-catalyzed alkene hydroamikylation
“"NH OAc i i .
N N al N with a subsequent palladium-catalyzed Buchwald-Hartwig
o)
Ph

o] MeN /O amination have also been developed for the syrghekil,4-
HooC benzoazasilines [15] or indolines [16] and in addita titanium-
benazepril diltiazem clobazam catalyzed alkyne hydroamination was used as thialisiep of a

Figure 1. Pharmacologically relevant examples of benzo-CorreSpondlng one-pot indole synthesis [17]. Onatier hand,

. e to the best of our knowledge, corresponding reacsiequences
annulated, nitrogen-containing, seven-membereddmteles. for the synthesis of benzazepine, benzoxazepined an

From a synthetic point of view, classical chemicalbenzothiazepine derivatives (Scheme 1, E 5,@9 S) have not
transformations such as condensation reactions wfich been reported yet.
amide or imine moieties [7] or 1,4-addition reansioof hetero Although hydroaminoalkylation reactions of alkenesthwi

atom nucleophiles ta,-unsaturated carbonyl compounds [8] gecondary amines can be achieved in the preserseeated late
have often been used as key steps to build up &vens angition metal catalysts [18], group 4 [11] antup 5 [19]
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metal catalysts offer a number of significant adages. For With these results in hand, we then directly attemipto
example, the latter catalysts do not require thesgmce of a perform the hydroaminoalkylation & with 3 and a subsequent
directing or protecting group on the nitrogen o tamine Buchwald-Hartwig amination following a one-pot protocol
substrate and in addition, terminal alkyl-subséitlialkenes are (Scheme 3). For that purpose, we first repeatedréaetion
usually converted into the branched hydroaminoalikgh  between2 and3 under the reaction conditions described above.

products with good to excellent regioselectivities. Then 2.5 mol% Pgdba), 7 mol% RuPhos, NaBu and
) additional toluene were directly added to the ole@dircrude
hydroamino- . . . . . .
E | alkylation E hydroaminoalkylation reaction mixture and the réagl mixture
@[ f AN T HN was heated to 110 °C for 24 h. Finally, the crudedpct was
Br r A purified by flash column chromatography to givette desired
Buchwald- 2,3,4,5-tetrahydrobenZgjazepine6 in 89 % vyield. Interestingly,
previous work: E = NR [13], SiMe; [14] \ Hartwig the two-step one-pot procedure fr@o 6 gave a better isolated
this work: E = CHy, 0, § amination yield than the initial hydroaminoalkylation reactiérom which

E product5 could only be isolated in 83 % vyield. A plausible
@ } explanation for this observation is the decreasadrity of the
N
Al

tertiary amine6 compared to the secondary amifewhich
facilitates the final chromatographic purification.

hydroaminoalkylation/Buchwald-Hartwig amination sequesn . 2 T

-~ Qs NH

. . HN toluene
2. Results and discussion f 140°C, 24 h O
3

Initial hydroaminoalkylation reactions of 4-pheriylbutene
(1) and 4-(2-bromophenyl)-1-buten®) (vith N-methylaniline 8,

Scheme 1. Synthesis of benzo-annulated seven-membered ©\/\/\
nitrogen-containing heterocycles by alkene . 10 mol% w
Br not

isolated

2.5mol% Pdy(dba)s

Scheme 2) were performed in the presence of theidita 7 mol% BuPhos

formamidinate catalydt that was originally used by Eisen et al. Naoﬁg’ogﬁnﬁ

as a polymerization catalyst [20]. In this contekis important RuPhos: ’

to mention that catalystswas also found to exhibit exceptionally O

high catalytic activity in hydroaminoalkylation @&ns which PCy, m

for example, even allows the use of 1,2-disubstitialkenes as 0 o N

starting materials [21]. Further advantages of lgstd are the (Y O iPr

high regioselectivity in favor of the branched puots observed 6 89 %

in hydroaminoalkylation reactions of mono-subsétutalkenes '

such as allyloenzene [21] and the fact that thilgst has Scheme 3. One-pot hydroaminoalkylation/Buchwald-Hartwig
already been used successfully in one-potamination sequence for the synthesis of 2,3,4rahgtro-

hydroaminoalkylation/Buchwald-Hartwig amination sequesn benzoplazepines.

[13,14]. Our study started with an initial experimenthich the .
non-halogenated substrate 4-phenyl-1-butetie wWas reacted a0l 1. One-pot procedure for the synthesis of 2,3,4,5-
with N-methylaniline 8) in toluene at 140 °C for 24 h in the tetrahydrobenzdjazepines.

presence of 10 mol% of cataly$t (Scheme 2). After the @\/\/\

corresponding branched hydroaminoalkylation proddchad B 2 R :(3;22:‘114000 st C(D—

been obtained in excellent yield of 93 %, the healwied + N
substrate 4-(2-bromophenyl)-1-bute \fas also reacted with HN 2) 2.5 mol% Pdy(dba)s _
under identical conditions and as observed befdd@, [the 7 mol% RuPhos s/
presence of thertho-bromo substituent i2, which is required ~ \ ch?fg“'zf'r‘]‘e"e \
for the planned subsequent intramolecular Buchwaldwig X 745 ' R 1624
amination, did not lead to a dramatically reduceddy Even in = K = Vield (%)
this case, the branched hydroaminoalkylation prb8umuld be niry leld (%
isolated in 83 % vyield. In this context, it shouédso be 1 p-Me (7) 88 (16)
mentioned that in both experiments, formation ofhedir
hydroaminoalkylation products was not observed by-GC 2 p-OMe @) 70 (17)
analysis. 3 p-F (9) 85 (18)
©f\/\ iPr ipr 4 p-OCF; (10) 80 (19)
+>< wx 10 mol% w @EN/?;@ 5 m-Me (11) 77 0)
N uene NP \Ti(NMez)s"Pf 6 p-iPr (12) 59 Q1)
© @ 7 p-Cl (13) 7102)
3 0
5 =5, 83% 8 p-SMe (14) 79 @3)
Scheme 2. Hydroaminoalkylation of 4-phenyl-1-butend) ( 9 m-F (15) 62 @4)

and 4-(2-bromophenyl)-1-buteng) (with N-methylaniline 8) in ° Reaction conditions: 1) 4-(2-bromophenyl)-1-bute@e
the presence of catalyist 464 mg, 2.2 mmol), aniline (2.0 mmol), (109 mg, 0.2
mmol, 10 mol%), toluene (1 mL), 140 °C, 24 h; 2,(dba;



3

(46 mg, 0.05 mmol, 2.5 mol%), RuPhos (65 mg, 0.1domn Table 3. Hydroaminoalkylation of allyl thioethers witk-
7.0 mol%), Na@Bu (261 mg, 2.7 mmol), toluene (5 mL), methylaniline 8).
110 °C, 24 h. Isolated yield.
. . HN/ catalyst s

To investigate the scope of the new one-pot proeethrrthe S I N
synthesis of 2,3,4,5-tetrahydrobenzaizepines, we then reacted @[ + T omere X \©
2 with the para- and metasubstituted N-methylanilines 7-15 _ X Tt X2 H
(Table 1). In this context, it should be mentiortleat we did not §§;§:gr 3 32:X =Br

use any ortho-substituted N-methylanilines because these Entry X Catalyst (mol%) T (°C) t(h) Yield (%)
substrates are known to react sluggishly in titartatalyzed
hydroaminoalkylation reactions [12e,13,21]. As carsben from 1 H 10 140 24 4531)
Table 1,2 reacts smoothly witf7-15 to give the desired 2,3,4,5-

tetrahydrobenzdfazepinesl6-24 in good to very good yields of H 10 140 48 55
59-88 %. Overall, it turned out that the one-potcedure not 3 Br 10 140 24 143Q)
only tolerates alkyl and ether substitution bubdtse presence of Br 20 160 24 55%)
pharmacologically relevant fluoro and thioether ditbents. In
addition, the chloro substituent present in prodP2toffers 5 Br 20 160 48 713Q)
various possibilities for further functionalization 5

Reaction conditions: allyl thioether (2.2 mmol)}\-
In comparison with 4-phenyl-1-buten#),(the corresponding methylaniline 8, 214 mg, 2.0 mmol)] (10 or 20 mol%),
allyl ether25 (Table 2) was then found to be significantly lesstoluene (1 mL), 140 or 160 °C, 24 or 48 h. Isolatidd.
reactive in hydroaminoalkylation reactions wilhmethylaniline
(3). While under the reaction conditions describedvab (10
mol% 1, 140 °C, 24 h)1 had been converted into the
hydroaminoalkylation product in 93 % vyield (Scheme 2), the
allyl ether25 delivered the desired produt in only 47 % vyield
(Table 2, entry 1). However, the yield could easiyiimproved
to acceptable 70 % by extending the reaction toné8th (Table
2, entry 2). On the other hand, hydroaminoalkylatieections of
allyl (2-bromophenyl) ether26) turned out to be even more

Additional hydroaminoalkylation reactions performedth
the allyl thioether29 and30 (Table 3) and\N-methylaniline 8)
then revealed a comparably reduced reactivity & #ulfur
derivatives and as a result, it was again necedsaheat the
reaction mixture to 160 °C for 48 h in the preseat@0 mol%
of | to convert the allyl (2-bromophenyl) thioeth@&® into the
corresponding hydroaminoalkylation prodi82 in 71 % yield
(Table 3, entry 5).

challenging. In the presence of 10 mol% of catallyseactions B E
performed at 140 or 160 °C for 24 or 48 h (Table®ries 3-5) b 2BE=O D ;’-‘: m°'%1‘60 o a8t @( }
gave the corresponding prodwg only in disappointing yields | 30:E=S e N
b_etween 7 and 15 % Fortungtely, it f_mally turr_leui that the HN 2) 2.5 mol% Pa(dba)s
yield of the hydroaminoalkylation reaction could ibgroved to 7 mol% RuPhos
60 % with a catalyst loading of 20 mol% and a reactime of o oene B E<O
48 h at 160 °C (Table 2, entry 7). 3 ’ 34E=S
Table 2. Hydroaminoalkylation of allylethers witK- Scheme 4. Attempted one-pot procedure for the synthesis of
methylaniline 8). benzoxazepine and benzothiazepine derivatives.
P o\)\ After suitable reaction conditions for the
o, N et @[ ) hydroaminoalkylation of thertho-bromo substituted allyl ether
©: + oo X 26 and the allyl thioetheB0 had been identified, we used these
X Tt conditions for one-pot hydroaminoalkylation/Buchwldrtwig
25: X =H 27: X=H . . . L
26 X = Br 3 28: X = Br amination sequences which were expected to direitéyarcess
Entry X Catalyst (mol%) T (°C) t(h) Yield (%) to _the_ benzoxazepine derivativ@8 and the benzothiazepine
derivative 34 (Scheme 4). However, although for the second
1 H 10 140 24 4727) reaction, the conditions that had already been gsedessfully
for the one-pot synthesis of the 2,3,4,5-
2 H 10 140 48 7020) tetrahydrobenzdfazepines (Scheme 3, Table 1) were applied,
3 Br 10 140 24 1528) these experiments failed. In both cases, compleactian
mixtures were formed during the one-pot experimants it was
4 Br 10 140 48 13%) not possible to isolate the expected prod@3sand34 in pure
5 Br 10 160 24 728) form. GC-analysis of the crude reaction mixturesva that
both steps, the initial hydroaminoalkylation an@ tubsequent
6 Br 20 160 24 5528) cyclization reaction, did not go to completion andddition, the
7 Br 20 160 48 6028) obtained product mixtures were contaminated with tikedby

® Reaction conditions: allyl ether (2.2 mmadf;methylaniline
(3, 214 mg, 2.0 mmol), (10 or 20 mol%), toluene (1 mL), 140

or 160 °C, 24 or 48 h. Isolated yield.

large amounts of further impurities like the fornidime which is
formed by decomposition of catalyst during the workup
procedure. In this context, it must be regardedaasevere
drawback that a catalyst loading of 20 mol% lohad to be
applied for the initial hydroaminoalkylation reawis of the
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substrate®6 and30. Additional attempts to achieve the one-pot with those reported in the literature. New compoundsewe

reaction sequences by the use of a pre-formeddattacatalyst
generated in situ by heating a toluene mixture df{dba) and
RuPhos did not lead to improved results.

To circumvent the problems that are caused by eoniplete
hydroaminoalkylation  reaction and the
contamination of the product which increases withiremeasing
catalyst loading in the hydroaminoalkylation stepe finally
decided to perform the palladium-catalyzed cyciarareactions
with the purified hydroaminoalkylation produc28 and 32
(Scheme 5). Fortunately, in these cases, the iotemlar
Buchwald-Hartwig amination reactions took place smigoth
give the desired benzoxazepine derivatid and the
benzothiazepine derivativ&! in good yields of 77 % and 91 %,

respectively (Scheme 5).
E
EJ} @ }

X ~
HN
Bf O

0
s 33E=0,77%
34 E=S 91%

2.5 mol% Pdy(dba);
7 mol% RuPhos
NaOfBu

toluene, 110 °C
24 h

&

28 E
32:E

Scheme 5. Synthesis of benzoxazepine and benzothiazepin

derivatives.
3. Conclusion

In summary, it was shown that reaction sequencesstionggs
of an initial intermolecular titanium-catalyzed
hydroaminoalkylation of a suitably ortho-bromophenyl-
substituted alkene and a subsequent intramole®&uahwald-
Hartwig amination can be used for the synthesis akaeepine,
benzoxazepine, and benzothiazepine derivatives.lewhi the
latter two cases, the hydroaminoalkylation produckgained
from an allyl (2-bromophenyl) ether or an allyl fBsmophenyl)
thioether must be purified prior to the subsequealtadium-
catalyzed amination step, both reactions can bebowd to an
efficient one-pot procedure for the synthesis ohzazepine
derivatives when 4-(2-bromophenyl)-1-butene and oueiN-
methylanilines are used as the starting materials.

4, Experimental section

Unless otherwise noted, all reactions were perfornmeigiuan
inert atmosphere of nitrogen in oven-dried Schltrdes (Duran
glassware, 100 mL, g = 30 mm) equipped with Téflstopcocks
and magnetic stirring bars (15 x 4.5 mm). Toluens parified
by distillation from sodium wire and degassed. Gatal [20]
and the alkenes [22-24] were synthesized accordirigerature
procedures. Prior to use, all substrates were lditiland
degassed. Catalydt, the alkenes, théN-methylanilines, and
toluene were stored in a nitrogen-filled glove bd& Braun,
Unilab). All other chemicals were purchased from comuiaé
sources and were used without further purificatioar ffash
chromatography, silica gel from GRACE Davison (péatisize
0.037-0.063 mm) was used. Light petroleum ether. 4Dp50 °C,
PE), tert-butyl methyl ether (MTBE), C§Cl, and EtOAc used
for flash chromatography were distilled prior to user thin
layer chromatography, silica on TLC aluminium foilgith

additionally characterized by infrared (IR) spestrapy, GC-MS
and high resolution mass spectrometry (HRMS). NMRcspe
were recorded on the following spectrometers: Brukeurier
300, Bruker Avance DRX 500 or Bruker Avance IIl, 50HH¥]
All 'H NMR spectra are reported éhunits (ppm) relative to the

formamidine signal of TMS at 0.00 ppm or relative to the sigaBICDC} at

7.26 ppm.J values are given in Hz. A’C NMR spectra are
reported ind units (ppm) relative to the central line of thiplet

for CDCl; at 77.0 ppm. Infrared spectra were recorded on a
Bruker Vector 22 spectrometer or a Bruker Tensor 27
spectrometer (ATR). MS analyses were performed dhexmo
Scientific DFS (Cl or ElI) or a Waters Q-TOF Prem{&sSI+,
TOF) spectrometer. High resolution mass spectra (HRMSe
recorded on a Waters Q-TOF Premier spectromet&i or ESI
mode (ESIl+, TOF). GC-MS analyses were performed on a
Thermo Finnigan Focus gas chromatograph (columnieAgi
DB- 5, length = 30 m, inner diameter = 0.32 mm, ftlmckness

= 025 um, (94 %-methyl)-(5 %-phenyl)-(1 %-
vinyl)polysiloxane) equipped with a DSQ mass dete(fby. GC
analyses were performed on a Shimadzu GC-2010 gas
chromatograph equipped with a flame ionization detec

4.1.General procedures

General procedure A for the hydroaminoalkylation of
glkenes with N-methylaniline: An oven-dried Schlenk tube
equipped with a Teflon stopcock and a magneticirsgirbar was
transferred into a nitrogen-filled glovebox and rgeal with
catalyst! (0.2 mmol, 10 mol% or 0.4 mmol, 20 mol%) and
toluene (0.5 mL). AfterwardN-methylaniline (214 mg, 2.0
mmol), the alkene (2.2 mmol) and toluene (0.5 mLjeredded.
After heating the mixture to 140 or 160 °C for 2448rhours, the
crude product was purified by flash chromatogra@3igy).

General procedure B for the one-pot synthesis of 2,3,4,5-
tetrahydrobenzo[b]azepines: An oven-dried Schlenk tube
equipped with a Teflon stopcock and a magneticirsgirbar was
transferred into a nitrogen-filled glovebox and rgeal with
catalystl (109 mg, 0.2 mmol, 10 mol%) and toluene (0.5 mL).
Afterwards theN-methylaniline (2.0 mmol), 4-(2-bromophenyl)-
1-butene (464 mg, 2.2 mmol) and toluene (0.5 mL)evwasided.
After the mixture had been heated to 140 °C for 2dr$, the
Schlenk tube was cooled to room temperature andfeaed
back into a nitrogen-filled glovebox. Then Riba) (46 mg, 0.05
mmol, 2.5 mol%), RuPhos (65 mg, 0.14 mmol, 7 mol%),
NaOBu (261 mg, 2.7 mmol) and toluene (5 mL) were added
After heating the mixture to 110 °C for additiond Rours, the
crude product was purified by flash chromatogra3igy).

General procedure C for the intramolecular Buchwald-
Hartwig amination: An oven-dried Schlenk tube equipped with
a Teflon stopcock and a magnetic stirring bar wasstierred into
a nitrogen-filled glovebox and charged with the ezdjye
starting material48 (1.66 mmol) 0132 (1.39 mmol)], toluene (1
mL), Pd(dba) (2.5 mol%), RuPhos (7 mol%), N&&u (1.3
equiv), and toluene (4 mL). After heating the migtio 110 °C
for 24 hours, the crude product was purified by Hlas
chromatography (Si§).

4.2.Synthesis of N-(2-methyl-4-phenylbutyl)anilidge (

General procedure A (10 mol?% 140 °C, 24 h) was used to
synthesize compound4. After purification by flash

fluorescent indicator 254 nm from Fluka was used.e Th chromatography (PE/MTBE, 40:1,(445 mg, 1.86 mmol, 93 %)

substances were detected with UV light and iodine. Addpcts
that have already been reported in the literature igentified
by comparison of the obtainéti NMR and*C NMR spectra

was isolated as a yellow oflH NMR (500 MHz, CDC)): J =
7.42-7.39 (m, 2 H, AH), 7.32-7.26 (m, 5 H, AH), 6.83-6.80
(m, 1 H, ArH), 6.71-6.69 (m, 2 H, AH), 3.77 (s, 1 H, M),



3.19 (ddJ = 12.3, 5.6 Hz, 1 H, B,), 3.04 (ddJ = 12.3, 6.9 Hz,
1 H, (H,), 2.88-2.82 (m, 1 H, B,), 2.76-2.70 (m, 1 H, B)),
1.95-1.88 (m, 2 H, 8,, CH), 1.67-1.60 (m, 1 H, B,), 1.16 (d,J

= 6.5 Hz, 3 H, ®s) ppm.C{'H} NMR (125 MHz, JMOD,
CDCL): § = 148.4 (C), 142.4 (C), 129.1 (CH), 128.3 (CH), B28.
(CH), 125.7 (CH), 117.0 (CH), 112.7 (CH), 50.1 (§H36.5
(CH,), 33.2 (CH), 32.5 (CH), 17.9 (CE ppm. GC-MSm/z (%)
=239 (50) [M], 106 (100), 91 (10), 77 (14) {§B<]". HRMS (EI,
70 eV): [M]" calculated for GHxN™: 239.1669, found:
239.1667. IR (ATR, neat): /= 3419, 3053, 3024, 2925, 2856,
1601, 1505, 1472, 1454, 1430, 1379, 1319, 12569,11753,
1117, 1068, 1030, 991, 904, 866, 745, 691, 619.cm

4.3. Synthesis of N-(4-(2-bromophenyl)-2-methylbutyljaeil5)

General procedure A (10 mol?% 140 °C, 24 h) was used to
synthesize compound5. After purification by flash
chromatography (PE/MTBE, 40:15,(512 mg, 1.66 mmol, 83 %)
was isolated as a yellow oflH NMR (500 MHz, CDC)): d =
7.76-7.74 (m, 1 H, AH), 7.43-7.39 (m, 4 H, AH), 7.28-7.25
(m, 1 H, ArH), 6.94-6.91 (m, 1 H, AH), 6.84-6.82 (m, 2 H, Ar-
H), 3.93 (br. s, 1 H, N), 3.33 (ddJ = 12.3, 6.0 Hz, 1 H, B,),
3.19 (dd,J = 12.1, 7.2 Hz, 1 H, B,), 3.09-3.03 (m, 1 H, B)),
2.98-2.92 (m, 1 H, B,), 2.09-2.04 (m, 1 H, B), 2.02-1.95 (m, 1
H, CH,), 1.77-1.69 (m, 1 H, B,), 1.31 (dJ = 6.6 Hz, Gi5) ppm.
¥C{*H} NMR (125 MHz, DEPT, CDGJ): § = 148.4 (C), 141.7
(C), 132.7 (CH), 130.1 (CH), 129.1 (CH), 127.5 (CH)7%2
(CH), 124.3 (C), 117.0 (CH), 112.6 (CH), 50.0 ({;H34.9
(CH,), 33.6 (CH), 32.8 (CH), 17.9 (CE ppm. GC-MSm/z (%)
=317 (19) [M[, 106 (100), 77 (11) [§<]*. HRMS (EI, 70 eV):
[M]* calculated for GH,, *BrN*: 317.0774, found: 317.0762. IR

5
1.15 (m, 1 H, &), 0.93 (d,J = 6.8 Hz, G5) ppm. *C{*H}
NMR (125 MHz, DEPT, CDG): 6 = 146.4 (C), 145.6 (C), 141.4
(C), 130.5 (CH), 129.6 (CH), 128.6 (CH), 127.2 (CH)612
(CH), 125.5 (C), 112.8 (CH), 55.7 (G135.0 (CH), 32.9 (CH),
31.9 (CH), 20.2 (CH), 19.4 (CH) ppm. GC-MSm/z (%) = 251
(100) [M], 208 (47), 194 (10), 174 (6). HRMS (EI, 70 eV): [M]
calculated for GH,N": 251.1669, found: 251.1663 [M]IR
(ATR, neat): U = 3023, 2918, 1616, 1598, 1569, 1513, 1489,
1454, 1436, 1369, 1350, 1315, 1284, 1257, 12069,11875,
1132, 1115, 1086, 1053, 1010, 944, 895, 844, 808, 758, 742,
703, 645, 624 ci.

4.6. Synthesis of 1-(4-methoxyphenyl)-3-methyl-2,3,4,5-
tetrahydro-1H-benzo[b]azepind?)

General procedure B was used to synthesize comptund
After purification by flash chromatography (PE/MTBA):1),17
(374 mg, 1.40 mmol, 70 %) was isolated as a yellokv ‘i
NMR (500 MHz, CDCY)): § = 7.27-7.26 (m, 1 H, AH), 7.23-
7.19 (m, 1 H, AH), 7.16-7.12 (m, 2 H, AH), 6.80-6.77 (m, 2
H, Ar-H), 6.64-6.61 (m, 2 H, AH), 3.98 (d,J = 14.2 Hz, 1),
3.77 (s, 3 H, €ly), 2.84 (ddJ = 14.2, 11.2 Hz, 1 H, 18,), 2.74-
2.67 (m, 2 H, @, CH,), 2.15-2.05 (m, 1 H, B,), 1.94-1.88 (m,
1 H, CHy), 1.25-1.18 (m, 1 H, B,), 0.95 (d,J = 6.8 Hz, ¢y
ppm. *C{*H} NMR (125 MHz, DEPT, CDGJ)): § = 151.5 (C),
147.12 (C), 142.5 (C), 140.8 (C), 130.4 (CH), 12&#l), 127.1
(CH), 1255 (C), 114.8 (CH), 114.7 (CH), 56.3 ({H55.7
(CHy), 34.8 (CH), 32.9 (CH), 32.1 (CH), 19.4 (CK) ppm. GC-
MS: m/z (%) = 267 (100) [M], 252 (28), 224 (12), 210 (19).
HRMS (El, 70 eV): [M] calculated for GH,,ON": 267.1618,
found: 267.1615. IR (ATR, neat):A1£# 2994, 2925, 2831, 1617,

(ATR, neat): U =3079, 3049, 3021, 2914, 1601, 1505, 1470,1576, 1506, 1489, 1453, 1349, 1289, 1238, 11766,11085,

1437, 1379, 1319, 1258, 1179, 1153, 1075, 1022, 884, 744,
691, 658, 628, 592, 575 ¢

4.4.Synthesis of 3-methyl-1-phenyl-2,3,4,5-tetrahydre-1H
benzo[b]azepineq)

General procedure B was used to synthesize compéund
After purification by flash chromatography (PE/MTB#&):1),6
(422 mg, 1.78 mmol, 89 %) was isolated as a yellokv 'bi
NMR (500 MHz, CDCJ): § = 7.28-7.26 (m, 1 H, AH), 7.24-
7.13 (m, 5 H, AH), 6.67 (m, 1 H, AH), 6.60-6.59 (m, 2 H, Ar-
H), 4.04 (d,J = 14.5 Hz, ®,), 2.82-2.77 (m, 1 H, B,), 2.69,-
2.61 (m, 2 H, ®, CH,), 2.16-2.09 (m, 1 H, B,), 1.91-1.87 (m,
1 H, CHy), 1.22-1.14 (m, 1 H, B,), 0.93 (d,J = 6.8 Hz, ¢,)
ppm. *C{*H} NMR (125 MHz, DEPT, CDGJ)): 5 = 147.6 (C),
146.0 (C), 141.5 (C), 130.5 (CH), 129.1 (CH), 12&H), 127.2
(CH), 126.4 (CH), 116.3 (CH), 112.4 (CH), 55.5 (;H35.1
(CH,), 32.8 (CH), 31.8 (CH), 19.4 (CE) ppm. GC-MSm/z (%)
= 237 (100) [M], 194 (100), 91 (37), 77 (24) {Bs]". HRMS
(El, 70 eV): [M[ calculated for GH;N": 237.1512, found:
237.1510. IR (ATR, neat): A/= 3060, 3022, 2948, 2923, 2869,
2846, 1593, 1496, 1456, 1370, 1352, 1340, 13168,12957,
1219, 1190, 1175, 1156, 1118, 1095, 1065, 1039, 994, 895,
865, 841, 768, 743, 689, 629, 599, 582tm

4.5. Synthesis of 3-methyl-1-(p-tolyl)-2,3,4,5-tetrahydid-
benzo[b]azepinelf)

General procedure B was used to synthesize compt&nd
After purification by flash chromatography (PE/MTBA):1),16
(442 mg, 1.76 mmol, 88 %) was isolated as a yellok "bf
NMR (500 MHz, CDCY)): § = 7.27-7.26 (m, 1 H, AH), 7.24-
7.20 (m, 1 H, ArH), 7.18-7.14 (m, 2 H, AH), 6.98-6.96 (m, 2
H, Ar-H), 6.54-6.53 (m, 2 H, AH), 4.02 (d,J = 14.4 Hz, Ei,),
2.82-2.77 (m, 1 H, B,), 2.70-2.63 (m, 2 H, B, CH,), 2.24 (s, 3
H, CH,), 2.14-2.06 (m, 1 H, B,), 1.91-1.86 (m, 1 H, B,), 1.22-

1065, 1038, 944, 895, 814, 797, 757, 643, 621-.cm

4.7.Synthesis of 1-(4-fluorophenyl)-3-methyl-2,3,4,5ategdro-
1H-benzo[b]azepinelg)

General procedure B was used to synthesize compd@nd
After purification by flash chromatography (PE/MTBA):1),18
(434 mg, 1.70 mmol, 85 %) was isolated as a yellokv 'bi
NMR (500 MHz, CDC)): ¢ = 7.27-7.26 (m, 1 H, AH), 7.24-
7.20 (m, 1 H, AH), 7.18-7.13 (m, 2 H, AH), 6.87-6.83 (m, 2
H, Ar-H), 6.54-6.52 (m, 2 H, AH), 3.97 (d,J = 14.4 Hz, 1 H,
CH,), 2.83 (ddJ=14.2, 11.3 Hz, 1 H, 8,), 2.71-2.62 (m, 2 H,
CH,, CH), 2.14-2.05 (m, 1 H, B,), 1.93-1.87 (m, 1 H, B,),
1.24-1.16 (m, 1 H, B,), 0.93 (d,J = 6.8 Hz, 3 H, El5) ppm.
*C{"H} NMR (125 MHz, DEPT, CDG)): 6 = 154.3 (d,"Jcf =
235 Hz, C), 146.4 (C), 144.4 (C), 141.3 (C), 13@6i), 128.4
(CH), 127.3 (CH), 126.2 (CH), 115.4 (fllcr = 22 Hz, CH),
113.7 (d,*Jcr = 7 Hz, CH), 56.1 (CH), 34.9 (CH), 32.8 (CH),
31.9 (CH), 19.3 (Ck) ppm. GC-MS:m/z (%) = 255 (100) [M],
212 (85), 198 (13), 91 (20), 77 (6)d€]". HRMS (EI, 70 eV):
[M]" calculated for GH.gFN™: 255.1418, found: 255.1416. IR
(ATR, neat): U = 3053, 3022, 2949, 2926, 2870, 2847, 1503,
1490, 1455, 1370, 1370, 1352, 1304, 1285, 12503,12293,
1176, 1159, 1120, 1084, 1065, 1040, 945, 895, I8, 758,
745, 691, 642, 621, 572 ¢hn

4.8. Synthesis of 3-methyl-1-(4-(trifluoromethoxy)phenyl)-
2,3,4,5-tetrahydro-1H-benzo[b]azepink}

General procedure B was used to synthesize compt@nd
After purification by flash chromatography (PE/MTBA):1),19
(514 mg, 1.60 mmol, 80 %) was isolated as a browrt$iNMR
(500 MHz, CDC}): § = 7.28-7.26 (m, 1 H, AH), 7.25-7.21 (m,
1 H, ArH), 7.20-7.15 (m, 2 H, AH), 6.98-6.96 (m, 2 H, AH),
6.53-6.49 (m, 2 H, AH), 3.97 (d,J = 14.6 Hz, 1 H, E,), 2.82
(dd,J=14.2, 11.5 Hz, 1 H, 8,), 2.66-2.58 (m, 2 H, B,, CH),
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2.14-2.05 (m, 1 H, B,), 1.92-1.82 (m, 1 H, B,), 1.22-1.14
(m, 1 H, H,), 0.92 (d,J = 6.8 Hz, 3 H, El5) ppm. *C{*H}

Hz, 1 H, GH,), 2.82-2.77 (m, 1 H, B,), 2.66-2.58 (m, 2 H, B,,
CH), 2.12-2.04 (m, 1 H, B,), 1.90-1.87 (m, 1 H, B,), 1.21-

NMR (125 MHz, DEPT, CDG): § = 146.5 (C), 145.6 (C), 141.5 1.13 (m, 1 H, El,), 0.92 (d,J = 6.8 Hz, 3 H, El) ppm."C{*H}

(C), 139.8 (C), 130.7 (CH), 128.6 (CH), 127.5 (CH)6 B(CH),
122.1 (CH), 120.8 (qJcr = 255 Hz, C), 112.7 (CH), 55.8 (GH
35.1 (CH), 32.8 (CH), 31.8 (CH), 19.3 (CH ppm. MS (ESI,

+): miz (%) = 322 (45) [M+H], 220 (75), 176 (100), 162 (60).

HRMS (ESI, +): [M+HT calculated for GH;oFsN™: 322.1409,

found: 322.1419. IR (ATR, neat):A1# 3058, 3024, 2951, 2928,

2872, 2849, 1492, 1455, 1376, 1355, 1248, 12204,12054,
1124, 1085, 1065, 1040, 1008, 945, 917, 896, 828, B78, 765,
748, 724, 700, 668, 650, 626, 614, 582, 559'cm

4.9. Synthesis of 3-methyl-1-(m-tolyl)-2,3,4,5-tetrahytik-
benzo[b]azepine2Q)

General procedure B was used to synthesize compadnd
After purification by flash chromatography (PE/MTBA):1),20
(397 mg, 1.55 mmol, 77 %) was isolated as a yellokv '
NMR (500 MHz, CDCJ): § = 7.27-7.16 (m, 4 H, AH), 7.05-
7.02 (m, 1 H, AH), 6.50-6.49 (m, 1 H, AH), 6.41-6.36 (m, 2
H, Ar-H), 4.02 (d,J = 14.3 Hz, 1 H, @,), 2.80-2.75 (m, 2 H,
CH,), 2.69-2.61 (m, 2 H, B,, CH), 2.23 (s, 3 H, 85), 2.14-2.07
(m, 1 H, H,), 1.90-1.86 (m, 1 H, B,), 1.20-1.13 (m, 1 H, B,),
0.93 (d,J = 6.7 Hz, 3 H, E3) ppm.**C{'*H} NMR (125 MHz,

NMR (125 MHz, JMOD, CDG): ¢ = 146.3 (C), 145.6 (C), 141.5
(C), 130.6 (CH), 128.9 (CH), 128.6 (CH), 127.4 (CH)p12
(CH), 121.0 (C), 113.5 (CH), 55.7 (GK135.0 (CH), 32.8 (CH),
31.8 (CH), 19.3 (CH ppm. MS (ESI, +)m/z (%) = 272 (8)
[M+H]", 237 (8), 216 (13), 181 (100). HRMS (ESI, +): [M+H]
calculated for GH1CIN™: 272.1202, found: 272.1206. IR (ATR,
neat): 14 = 3063, 3038, 2949, 2925, 2870, 2847, 1592, 1489,
1454, 1439, 1371, 1352, 1308, 1283, 1259, 12509,12176,
1127, 1097, 1085, 1064, 1040, 1022, 999, 944, 895, 842,
811, 772, 750, 725, 699, 650, 637, 622, 583, 559.cm

4.12.Synthesis of 3-methyl-1-(4-(methylthio)phenyl)-253,4
tetrahydro-1H-benzo[b]azepin@J)

General procedure B was used to synthesize comp@8nd
After purification by flash chromatography (PE/MTBA):1),23
(447 mg, 1.58 mmol, 79 %) was isolated as a browrttdiNMR
(500 MHz, CDC}): § = 7.28-7.26 (m, 1 H, AH), 7.24-7.21 (m,
1 H, ArH), 7.19-7.16 (m, 4 H, AH), 6.54-6.52 (m, 2 H, AH),
3.99 (d,J = 14.5 Hz, 1 H, ©y), 2.82-2.77 (m, 1 H, B,), 2.65-
2.62 (m, 2 H, €, CH), 2.39 (s, 3 H, B3), 2.15-2.06 (m, 1 H,
CH,), 1.91-1.86 (m, 1 H, B,), 1.21-1.14 (m, 1 H, B,), 0.93 (d,

DEPT, CDC}): 6 = 147.6 (C), 146.1 (C), 141.5 (C), 138.8 (C), J = 6.8 Hz, 3 H, &) ppm. *C{*H} NMR (125 MHz, JMOD,

130.5 (CH), 130.0 (CH), 128.7 (CH), 127.2 (CH), 126CH),
117.4 (CH), 113.2 (CH), 109.8 (CH), 55.6 (§H35.1 (CH),
32.9 (CH), 31.9 (CH), 21.9 (C¥, 19.4 (CH) ppm. MS (ESI,

CDCL): ¢ = 146.6 (C), 145.7 (C), 141.4 (C), 131.4 (CH), 530.
(CH), 128.6 (CH), 127.3 (CH), 126.6 (CH), 123.0 (C13D
(CH), 55.6 (CH), 35.0 (CH), 32.8 (CH), 31.9 (CH), 19.3 (CH),

+): M/z(%) = 252 (43) [M+H], 196 (100), 181 (63), 108 (16), 91 19.1 (CH) ppm. MS (ESI, +)m/z(%) = 284 (51) [M+H], 237

(30) [CH7]". HRMS (ESI, +): [M+H] calculated for GH,N™:
252.1742, found: 252.1752. IR (ATR, neat)l & 3024, 2948,
2922, 2867, 1604, 1596, 1577, 1522, 1490, 14546,13850,
1327, 1293, 1254, 1224, 1170, 1132, 1100, 104121921, 931,
905, 879, 857, 841, 813, 757, 742, 690, 659, 638, 683 cr'.

4.10.Synthesis of 1-(4-isopropylphenyl)-3-methyl-2,3,4,5-
tetrahydro-1H-benzo[b]azepin@l)

General procedure B was used to synthesize comp2ind
After purification by flash chromatography (PE/MTBA):1),21
(514 mg, 1.18 mmol, 59 %) was isolated as a yellok “bf
NMR (500 MHz, CDCJ): § = 7.28-7.27 (m, 1 H, AH), 7.24-
7.14 (m, 3 H, AH), 7.05-7.01 (m, 2 H, AH), 6.57-6.56 (m, 2
H, Ar-H), 4.02 (d,J = 14.4 Hz, 1 H, ©,), 2.85-2.77 (m, 2 H,
CH,, CH), 2.72-2.63 (m, 2 H, B,, CH), 2.17-2.06 (m, 1 H,
CHy), 1.92-1.86 (m, 1 H, B,), 1.23 (d,J = 6.9 Hz, 3 H, Ely),
1.22 (d,J=6.8 Hz, 3 H, E3), 1.21-1.17 (m, 1 H, B,), 0.93 (d,
J = 6.8 Hz, 3 H, El3) ppm.C{'H} NMR (125 MHz, JMOD,

(40), 181 (100), 138 (18). HRMS (ESI, +): [M+Hialculated for
CigHxNS'™: 284.1470, found: 284.1473. IR (ATR, neat)l &
3063, 3028, 2947, 2916, 2868, 2845, 1589, 1553114954,
1437, 1371, 1351, 130@280, 1280, 1258, 1249, 1219, 1191,
1175, 11321105,1084, 1063, 1039, 966, 945, 895, 866, 842,
812, 778, 750, 647, 623, 583, 559°tm

4.13.Synthesis of 1-(3-fluorophenyl)-3-methyl-2,3,4,5-
tetrahydro-1H-benzo[blazepin@4)

General procedure B was used to synthesize compadnd
After purification by flash chromatography (PE/MTBH):1),24
(316 mg, 1.24 mmol, 62 %) was isolated as a yellok "bf
NMR (500 MHz, CDC})): § = 7.28-7.25 (m, 1 H, AH), 7.24-
7.16 (m, 3 H, AH), 7.07-7.02 (m, 1 H, AH), 6.35-6.31 (m, 2
H, Ar-H), 6.27-6.24 (m, 1 H, AH), 3.96 (d,J = 14.6 Hz, 1 H,
CH,), 2.80 (dd, J = 13.9, 11.8 Hz, 1 H, CH2), 2.66-2160Z H,
CH,, CH), 2.15-2.06 (m, 1 H, B,), 1.92-1.87 (m, 1 H, B,),
1.21-1.13 (m, 1 H, B,), 0.93 (d,J = 6.8 Hz, 3 H, El3) ppm.

CDCLy): 6 = 146.4 (C), 145.8 (C), 141.4 (C), 136.7 (C), #30. “*C{'H} NMR (125 MHz, DEPT, CDGJ): ¢ = 163.2 (d,"Jcf =

(CH), 128.6 (CH), 127.1 (CH), 126.9 (CH), 126.1 (CH)2BL
(CH), 55.7 (CH), 35.9 (CH), 32.9 (CH), 32.9 (C}), 32.0 (CH),
24.2 (CH), 24.2 (CH), 19.4 (CH) ppm. MS (ESI, +)m/z(%) =

242 Hz, C), 148.5 (Jcr = 11 Hz, C), 144.4 (C), 140.5 (C),
129.6 (CH), 129.1 (d%Jcr = 10 Hz, CH), 127.6 (CH), 126.4
(CH), 125.9 (CH), 106.9 (CH), 101.7 (¢ = 22 Hz, CH), 98.3

280 (32) [M+H], 238 (11), 182 (100), 134 (3). HRMS (ESI, +): (d, ZJer = 26 Hz, CH), 54.7 (CH, 34.1 (CH), 31.8 (CH), 30.9
[M+H] " calculated for gH,gN™: 280.2063, found: 280.2065. IR (CH), 18.3 (CH) ppm. MS (ESI, +)m/z(%) = 256 (5) [M+H],

(ATR, neat): U1 =
1598,1567, 1512, 1490, 1454, 1370, 1351, 1304, (12855,
1219, 1191, 1176, 1147, 1124, 1085, 1052, 104(,1924, 895,
865, 843, 817, 782, 752, 699, 644, 624, 579'cm

4.11.Synthesis of 1-(4-chlorophenyl)-3-methyl-2,3,4,5-
tetrahydro-1H-benzo[blazepin@Z)

General procedure B was used to synthesize comp@nd
After purification by flash chromatography (PE/MTBH):1),22
(386 mg, 1.42 mmol, 71 %) was isolated as a yellokv 'bi
NMR (500 MHz, CDCJ): § = 7.28-7.14 (m, 4 H, AH), 7.08-
7.04 (m, 2 H, AH), 6.49-6.47 (m, 2 H, AH), 3.96 (d,J = 14.6

3062, 3023, 2954, 2925, 2868, 1614,200 (100), 180 (45). HRMS (ESI, +): [M+H]calculated for

CiH1oFN™: 256.1494, found: 256.1502. IR (ATR, neat)i ¥
3065, 3026, 2949, 2925, 2871, 2848, 1619, 15966,15489,
1455, 1377, 1354, 1319, 1299, 1265, 1250, 12210,12086,
1172, 1153, 1116, 1093, 997, 974, 933, 909, 888, 881, 777,
754, 700, 680, 632, 602, 582 ¢m

4.14.Synthesis of N-(2-methyl-3-phenoxypropyl)anil@a (

General procedure A (10 mol?% 140 °C, 48 h) was used to
synthesize compound?27. After purification by flash
chromatography (PE/MTBE, 40:127 (338 mg, 1.40 mmol, 70
%) was isolated as a yellow oiH NMR (500 MHz, CDC}): 6 =



7.31-7.27 (m, 2 H, AH), 7.19-7.16 (m, 2 H, AH), 6.97-6.95
(m, 1 H, ArH), 6.97-6.91 (m, 2 H, AH), 6.71-6.69 (m, 1 H, Ar-
H), 6.71-6.64 (m, 2 H, AH), 4.21 (br. s, M), 3.96 (ddJ = 6.4,
9.1 Hz, 1 H, ), 3.91 (ddJ = 6.4, 9.1 Hz, 1 H, B,), 3.30 (dd,
J=70, 12.7 Hz, 1 H, B,), 3.16 (dd,J = 6.1, 12.7 Hz, 1 H,
CH,), 2.33 (oct,J = 6.5 Hz, 1 H, ), 1.13 (d,J = 6.9 Hz, 3 H,
CHs) ppm. *C{*H} NMR (125 MHz, CDCL): 6 = 158.9 (C),
148.2 (C), 129.4 (CH), 129.3 (CH), 120.8 (CH), 117CHY,
114.5 (CH), 112.9 (CH), 71.3 (GH 47.9 (CH), 33.2 (CH), 15.4
(CHs) ppm. GC-MS(EI, 70 eV):m/z (%) = 241 (38) [M], 106
(100) [GHeN]", 94 (14) [GHsO[", 77 (52) [GHe]*. HRMS (El,
70 eV): [M]" calculated for GH;NO": 241.1467, found:
241.1460. IR (ATR, neat): 1= 3417, 3056, 2958, 2923, 2874,
1599, 1586, 1496, 1467, 1433, 1392, 1320, 1300112473,
11513, 1078, 1053, 1001, 988, 881, 869, 812, 740, 691, 601
cm,

4.15.Synthesis of N-(3-(2-bromophenoxy)-2-methylpropyl)-
aniline 28)

General procedure A (20 mol?% 160 °C, 48 h) was used to
synthesize compound?28. After purification by flash
chromatography (PE/MTBE, 40:128 (384 mg, 1.20 mmol, 60
%) was isolated as a yellow diH NMR (500 MHz, CDCJ): 6 =
7.47 (ddJ = 7.9, 1.6 Hz, 1 H, AH), 7.19-7.15 (m, 1 H, AH),
7.12-7.08 (m, 2 H, AH), 6.80-6.71 (m, 2 H, AH), 6.66-6.55
(m, 3 H, ArH), 4.25 (br. s, M), 3.98 (dd,J = 8.9, 4.4 Hz, 1 H,
CH,), 3.85 (ddJ = 8.9, 6.8 Hz, 1 H, B,), 3.26 (ddJ = 12.7, 7.4
Hz, 1 H, H,), 3.15 (dd,J = 12.7, 5.3 Hz, 1 H, B,), 2.35-2.29
(m, 1 H, GH), 1.08 (dJ = 7.0 Hz, 3 H, El5) ppm.*C{'H} NMR
(125 MHz, CDC}): ¢ = 155.1 (C), 148.3 (C), 133.3 (CH), 129.2
(CH), 128.5 (CH), 121.9 (CH), 117.1 (CH), 112.8 (CH)211
(CH), 112.1(C), 72.8 (C}), 48.2 (CH), 33.1 (CH), 15.4 (C¥)
ppm. GC-MS (El, 70 eV)m/z (%) = 319 (25) [GeH1s "BrNOJ",
172 (6) [GH,°BrO]", 106 (100) [GHeN], 77 (39) [GH4]".
HRMS (El, 70 eV): [M] calculated for GHis°BrNO":
319.0564, found: 319.0566. IR (ATR, neat)l ¥ 3415, 3380,
3338, 3049, 3016, 2959, 2930, 2877, 1602, 15876,1%080,
1462, 1443, 1320, 1276, 1246, 1179, 1154, 11270,10629,
990. 827, 744, 692, 665 ¢hn

4.16.Synthesis of N-(2-methyl-3-(phenylthio)propyl)amili@l)

General procedure A (10 mol?% 140 °C, 48 h) was used to
synthesize compound3l. After purification by flash
chromatography (PE/MTBE, 40:131 (283 mg, 1.10 mmol, 55
%) was isolated as a yellow oiH NMR (500 MHz, CDCJ): 6 =
7.34-7.31 (m, 2 H, AH), 7.28-7.24 (m, 2 H, AH), 7.21-7.12
(m, 3 H, ArH), 6.69-6.64 (m, 1 H, AH), 6.59-6.57 (m, 2 H, Ar-
H), 3.90 (br. s, M), 3.23 (ddJ = 12.9, 6.5 Hz, 1 H, B,), 3.05
(dd,J=12.3, 6.0 Hz, 1 H, B,), 3.04 (ddJ = 13.0, 6.8 Hz, 1 H,
CH,), 2.86 (ddJ = 12.9, 6.8 Hz, 1 H, B,), 2.09 (octJ = 6.6 Hz,

1 H, CH), 1.10 (d,J = 6.7 Hz, 3 H, E) ppm. *C{'H} NMR
(125 MHz, CDC}): ¢ = 148.1 (C), 136.8 (C), 129.4 (CH), 129.1
(CH), 128.9 (CH), 125.9 (CH), 117.3 (CH), 112.8 (CHy.24
(CH,), 38.8 (CH), 33.0 (CH), 17.9 (Ck ppm. GC-MS(EI, 70
eV): m/z (%) = 257 (39) [M], 109 (11) [GHsS]’, 106 (100)
[C/HgN]*, 77 (45) [GHs]". HRMS (EI, 70 eV): [M] calculated
for C,gH1NS"™: 257.1233, found: 257.1235. IR (ATR, neat) £/
3417, 3370, 3057, 3018, 2959, 2927, 2873, 1723416687,
1507, 1481, 1439, 1380, 1321, 1263, 1181, 11553,11089,
1073, 1027, 993, 870, 741, 692, 622, 604'cm

4.17.Synthesis of N-(3-((2-bromophenyl)thio)-2-
methylpropyl)aniline 32)

General procedure A (20 mol?% 160 °C, 48 h) was used to
synthesize compound32. After purification by flash

7
chromatography (PE/MTBE, 40:132 (478 mg, 1.42 mmol, 71
%) was isolated as a yellow oiH NMR (500 MHz, CDCJ): 6 =
7.49 (ddJ=7.9, 1.3 Hz, 1 H, AH), 7.22-7.17 (m, 1 H, AH),
7.17-7.09 (m, 3 H, AH), 6.98-6.94 (m, 1 H, AH), 6.67 (t,J =
7.3 Hz, 1 H, ArH), 6.58 (dJ = 7.7 Hz, 2 H, AH), 3.21 (ddJ =
13.1, 6.8 Hz, 1 H, B,), 3.08 (dd,J = 13.1, 6.4 Hz, 1 H, B)),
3.05 (dd,J = 12.9, 6.0 Hz, 1 H, B,), 2.81 (ddJ = 12.6, 7.1 Hz,
1 H, CH,), 2.12 (octJ = 6.7 Hz, 1 H, &), 1.11 (d,J = 6.7 Hz, 3
H, CHs) ppm.*C{*H} NMR (125 MHz, CDCL): 6 = 147.9 (C),
138.1 (C), 133.0 (CH), 129.3 (CH), 128.1 (CH), 127CH],
126.5 (CH), 123.6 (C), 117.5 (CH), 112.9 (CH), 49.8i{Z38.0
(CH,), 32.6 (CH), 18.0 (CE) ppm. GC-MS(EI, 70 eV):m/z (%)
= 335 (26) [GeH1s "BINS]", 132 (7), 106 (100) [#sN]*, 77 (45)
[CeHs]". HRMS (EI, 70 eV): [M] calculated for GH,s BrNS':
335.0338, found: 335.0338. IR (ATR, neat)l ¥ 3416, 3364,
3052, 3021, 2957, 2927, 2868, 1601, 1558, 15058,14427,
1379, 1320, 1255, 1179, 1154, 1107, 1070, 10409,19d1, 868,
742, 714, 691 ci.

4.18.Synthesis of 3-methyl-5-phenyl-2,3,4,5-tetrahydrabfaj-
[1,4]oxazepine 3)

General procedure C was used to synthesize comp8aind
from 28 (532 mg, 1.66 mmol). After purification by flash
chromatography (PE/MTBE, 40:133 (304 mg, 1.27 mmol, 77
%) was isolated as a yellow oiH NMR (500 MHz, CDCJ): 6 =
7.23-7.18 (m, 2 H, AH), 7.12-7.10 (m, 1 H, AH), 7.05-7.01
(m, 2 H, ArH), 6.95-6.90 (m, 3 H, AH), 6.81-6.78 (m, 1 H, Ar-
H), 4.20 (ddJ = 11.9, 4.1 Hz, 1 H, B,), 4.12 (ddJ = 14.8, 5.2
Hz, 1 H, GH,), 3.75 (ddJ = 12.0, 4.9 Hz, 1 H, B,), 3.31 (ddJ
=14.7,10.1 Hz, 1 H, B)), 2.34-2.43 (m, 1 H, B), 1.00 (d,J =
6.9 Hz, 3 H, Ely) ppm. “C{*H} NMR (125 MHz, CDCL): § =
155.1 (C), 148.3 (C), 136.9 (C), 129.2 (CH), 12TCH], 125.3
(CH), 122.5 (CH), 121.5 (CH), 118.8 (CH), 116.1 (CH}.2
(CH,), 54.3 (CH), 32.3 (CH), 15.2 (CE ppm. GC-MS (El, 70
eV): m/z(%) = 239 (54) [M], 196 (100), 77 (12) [§ls]". HRMS
(El, 70 eV): [M] calculated for GH,-NO": 239.1305, found:
239.1304. IR (ATR, neat): 1/= 3070, 3028, 2957, 1733, 1591,
1490, 1459, 1386, 1364, 1352, 1327, 1304, 12916,12845,
1224, 1191, 1153, 1092, 1069, 1035, 1015, 985, 96Q, 922,
850, 787, 744, 691, 627 Cin

4.19.Synthesis of 3-methyl-5-phenyl-2,3,4,5-tetrahydrabfj-
[1,4]thiazepine 84)

General procedure C was used to synthesize comp8&dind
from 32 (466 mg, 1.39 mmol). After purification by flash
chromatography (PE/MTBE, 40:134 (323 mg, 1.26 mmol, 91
%) was isolated as a yellow oiH NMR (500 MHz, CDCJ): 6 =
7.49 (d,J = 7.7 Hz, 1 H, AH), 7.20-7.16 (m, 4 H, AH), 7.09-
7.06 (m, 1 H, AH), 6.79-6.69 (m, 3 H, AH), 4.06 (dd,J =
15.2, 3.8 Hz, 1 H, B,), 3.27 (ddJ = 15.2, 10.7 Hz, 1 H, Igy),
3.09 (dd,J = 13.9, 3.6 Hz, 1 H, B,), 2.52-2.47 (m, 1 H, B),
2.43 (dd,J = 13.9, 6.7 Hz, 1 H, B,), 1.03 (d,J = 6.6 Hz, 3 H,
CHs) ppm. *C{*H} NMR (125 MHz, CDCL): 6 = 147.5 (C),
147.2 (C), 134.0 (C), 132.2 (CH), 129.1 (CH), 12&8l), 127.5
(CH), 125.3 (CH), 117.8 (CH), 114.6 (CH), 54.5 ({H38.0
(CHy), 31.9 (CH), 17.5 (CK ppm. GC-MS(EI, 70 eV):m/z (%)
= 255 (66) [M], 212 (100), 108 (31), 77 (18) {Bs]". HRMS
(El, 70 eV): [M] calculated for GH;;NS": 255.1076, found:
255.1073. IR (ATR, neat): 1= 3057, 2953, 2934, 2871, 1598,
1581, 1560, 1495, 1472, 1434, 1370, 1351, 1323812960,
1236, 1181, 1156, 1124, 1098, 1057, 1033, 991, 849, 854,
825, 799, 741, 728, 691, 624 ¢m
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