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role-3- _carbaldehdye 24:

Ty
1¢al pr
ocedure f
or the synthesis fused tetracyclic pyr
) was added

mol) in pMSO (3.0 mL

0a
Slln»ed
SOlu“(m
ot dibenzof b f]]1.4]ox: Lzepines 22 (0.3 m
Datrt. The reaction mixture

06 mmo

dibcnzo[b,f][ 1.4]oxa
mmol) was
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yde 21
(3\
1. 0.9 mmol) and prohne 2 23 (6.8 me. 0.
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er st
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d eluted
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. dle
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i
(67 mg, §5% yield. M.P = 1731 ocy: "H NMR (400 MBZ o

Zs ]H), 726 . ( ’ ’
1H), 9.94 (s,

7()0
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(5‘0 J =32 Hz 1H). 714 (477 3.9 H
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1.2 122.1 1223
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Q H 7. —
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1L
Orodib
~dibenzo[5.f]py
o olbflpyrrolo]1.2-d|| l.4|o\:u,cpine-l-carb‘dldc
177-178 °C). 'HNM

hyde (24¢). Light yellow solid
R (400 MHz, CDC13)86.99
2H). 7.14 (d.J=32 Hz, IH), 7.28-7.33

[H), 7.52 (dd,J

d.J:=7.5l1Z.l.7l1Zc
e NMR (100 MHZ cDCl;) 8
8.5 (d,J =40 H2):

9.6 (d,J=
|FN02

M [ (67 mg. 81%0 vield. mp
N X

(@ 32011 699 TS

0 | (m, 1H). 7.33 741 (m. o). 745 d

2c | - 8.0 Hs 6.2 Hzo 1HD) 989 (5 1H).
;22.2 51284 0930y 24011, 1104 1130167720 Ha). |
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21 1,
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&
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(] c\)‘r
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i) ~

0 :
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24 Hz. 1.5 1 =2
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b, 2.0 Hy S 6.4, 128 1316, 15>
*H] . 3,15 11229, 123 4, 123.5 (d.J = 107> 1250122 ’HRMS (ESI-TOF) miz: M
» 154, 7.
Caleg 6(d, s =3.01),159.5 (.~ 243.0 HZ): 185
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IQ fi
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&

=
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hlorgg;
|benl
olb
[ xflp\ rrolo| l.2-d||l I()\ 1zepi
Aloxazepine

~—
' NMR (400 MHz, CDCls

CHo -
(F\SQ 749, vield, mp 165-166 "C)
! 32 Hy '
cl ) ”- IH), 7.16 (d.J 3.7 Hz, TH). 7.27-1.37 (m.3H),7.38(t,.I=2.0
7. 1H). 7
( I 0 20 He T, 745 (7 7§ Hz 1.6 Hz, 1H). 748
cDCls) 8 1106,

)8 7.00 d,J=

0
|
sy | (4] 83
6 | _ - 8.3 Hz. 1), 9.90 (s, TH): 3¢ NMR (100 MHz.
13 208,12 .
Boy 841529, 155 1219, 1223, 1228, 1234, 1248 126.0.126.6.128.8,131.6,132.5,
$8.9. 185.8; HRMS (ESI-TOF) #7= M+ H Calcd for C17HnCINO2

8 F
ko
ll.l),(l und. 296, ()37,

de (248)- Yellow solid(89

Mo,
¢ Spy
k pyrrolo[1.2-d|| l.4ln.\'achinc-l-cnrbaldehy
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MR (400 MP 3
S 1H), 73 (dd,/

Ho

(
Br| M
2, 76% vi
(\NS\Q S 6% yield, mp = 182-183 “C)-
<3y _19Hz
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12
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P2 M - C .
| HY Caled tor ('ulIul-‘zN();33o.0742; Found. 330.0744.

—carbaldehyde (24))- Light

o
"I]Oro
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- en }
CHO z0b fipyrrolof1.2-dl| 1 4joxazepine-1
173-174 °C). 'H NMR (400 MHz,

[\
CDCla 6 .
1)67.03(d.J 3.2 Hz TH) 220 (d.J =29 HZ [H). 7.30-7:40 (m,
_ g0 Hz 1H). 636 1), 7.68 (d J =80
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20 S50 S 1
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)
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3 | T 28.9, 1212
Oy 3, 156.9 23.0, 1234, 123.5, 123.6. 1244 125.1, 1261 (26.2, 126 N 330.074%;
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i
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i { Ho o rololl’z‘d”l,4|0xazepine-|-carbalde ’ MH Clz)5701 dJ=
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N 3 2/0 yicld, mp= 165-166 ") H R(40031 (m. 28 732 1H) 733
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i | J= 8.5 He, 1H), 7.42-748 (T 2H). 7 (1211 g, 1224 1228,
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1262 12 6 131.7, ’

123.4, 123.4, 125.1.
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1513
~y |585
-, 185
330’0096 STHRMS (ESI-TOF
X ym = (M- H Caled tor C7H10C12NO2 330.0088; Found.

l-carbaldehyde (24n). White

Iy,
0m0_6_
¢hlorodiben;
enzo|b flpyrrolo| 1.2-d}| I.-tluxachine-

CHo ol
, \ sohd (94 mg. 4% '\ICId. mp — |78'|80 “C).
N 8 CDCL) 6 701 (dog 3.2 Hz TH). 713 (d.J=32 Hz. 1H), 7:32(d:J
.
O 0 ‘ 1.7 bz, 20, 742 (s T 2 44(d.J=18 Hz. 2H), 7.54 d,J=18
Iy , } oo 1), 9.90 (s, 11D, ¢ NMR (100 MHZ. cpcly 8 11111210
: 4
3739' %0, 151"3 1227, 123,47, 123,49, 1244 124.7,125.1, 1286 120.2, 1317, 1324
9383, 3. 158.5. 185 | '
E“bl'om ’Found. 373 95¢ - 185.6. HRMS (lfSl—'l"()I:) s M H'] Calcd for C|7HloBrC NO2
9595,
e- -carbaldehyde (240)- White
MR (400 MHz,

~thlorgg;
diben;
X“lolb,ﬂ pyrrolo| 1.2-d|l l.4|oxachin
DC ’ - 7.27-T-
| CDCly 6 7,00 (d.J = 32 1 T 3 =330 H) -
b (m. 2H). 7.3 _ 50 Hz IH  44-7.50 (@ 2 759 (&7~
). 7.37 (d.J = 2.0 Hz. 1H): 1190
11 o1 ]
131.6 132.6, 132.7,

Cl
0
2 Ha. 1), 9.90 (s, 11D, "CNM |
Y, 96 o 6.38, 131:%
Ny, 11815 1205, 12181226 122 s 12630 20 L ot
. Foung +. 8.5, 185.6. IRMS (ESI-TOP) 7 m + 1 cale
de (249) Light

e’l.b ound, 37
.12~ch N
lorogi i -l-Ci"'b’“'dehy
CHo ibenzo|b,/|pyrrolol 1.2-d|||,4|oxazep'“" g7 °0)H NMR (400 MHZ.
= 185‘1 ’ =
1d, mP 1177 79 P:)
1H)

/ T

N\ al red solid (77 mg. 73% yie )

f CDCly) 8 1.32 (s, OH) 7.01 (dJ’3‘2 Hz. 74; v J=23H%

( 43 (d,

e o IH). 7.20 (d, J = 32 B2 1E 7.39 (M 231% i 002 1)

1 7.48 (dd, J = 8.0 Hz. 1.2 Hz, 1H): 751@7 1, 1201 1222,

%) 24 13, 212 (3C), 34.6,
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9, 1°¥7 04;
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Oy
hg .
Aigg 185.9. 4 +
03 . HRMS (ESI-TOF) a/z: M

=z z
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rrolof1.2-dll l,4|oxazepine-l-carbaldehyde (24t). Orange
yield, mp = 165-167 oC),'H NMR (400 MHz, CDClL:) 8
). 7.11 (d, J=3.1Hz, 1H), 7.32 (4, J=
7.8 Hz, 1H), 7.54(dd,J = 7.6 Hz, 1.5
13¢c NMR (100 MHz,
25.0, 126.1, 129.3,
6.1. HRMS (ESI-

6,8-dichloro-7-methyldibenzo[h,fIPY
solid (71 mg. 70%
5 51 (s, 3H). 7.00 (d.J = 3.2 Hz, IH
7.6 Hz. 1H), 7.40 (s, TH): 747 (LJ=
Hz. 1H), 7.60 (d.J =74 Hz. 1H), 9.94 (s 1H)-
¢DCly) & 17.8. 110:6. 121.5, 121.9, 1220, 1224, 1

131.0, 131.2, 131.4.132.0 134.9,137.3, 147.6, 158.1, 18
Found. 344.0239.

TOF) m
/ M +
" hz. [M + H"] Calcd for CxH12C12NO2 344.0245;
»S-dichloro-
re 10'ﬂ“0"0-7-methyldibenzo|b,j‘\pyrrolo|l,Z-d]l1,4]oxazepine-l-carbaldehyde
175-176 °C)s 'H NMR (400

% (24u). Orange solid (73 mg, 68% yield, mP =
3.2 Hz, 1H), 7.12 d,J= 3.1 Hz,

CHO
I\
CNSQ MHz, CDCl) 82.53 (5. 3H), 7.01 (d.J =
d 1H), 7.28 (dd,J =11 Hz, 1.9 Hz, 3H), 7-41 (s,lH),9.93 (s, 1H). 13C NMR
19.0 Hz), 1215 122.9,
C Cl
3 24u

CVQ: (100 MHz, CDC1) 5 17.9, 110.9 1184 (d, J =

M€ 24| 1943, 125.5, 1264 (d-J = 0.0 Hz), 1267 (&= 4.0 Ha), 1294, 1309
131.8, 135.4,135.8 (&= 3.0 Hz), 1454 (&=

H*] Caled for CisHC

14.0 Hz), 148.0, 153.9 (d,

leNOz362.0] 51; Found.

J=
=252.0
Hz), 185.8. HRMS (ESI-TOF) m/z: M+

362.0155.
—carbaldehyde
o, yield, MP oc), 'H NMR

9(d,J= 3.2 Hz, 1H), 7.03-7-08
2.6 Hz, 1H), 740

6,8-d;

Y lCh )
loro-1 1-fluoro-7-methyldibenzo|b,/l pyrrolo[ 1 ,2—d|[1,4|oxazepme—1

24v). Orange solid (78 M8 72 = 177-178

y 8 2.51 (s, 3H) 6.9

Hz), ! 18.3 (ds

]32-8
(d,J=10.0 Hz), 1351 (36.1, 1472 158.7 (4, =
8 11C12FN02 362.0151; Found.

HRm
S (ESI'TOF) m/z. [M +H] Calc
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yrrolo[1,2-d| 1,4|oxazepine-1 -carbaldehyde

Iz‘hfﬂn

10- "

0-6.8-dichloro-7-methyldibenzo|b./1p
180-181 °C), 'HNMR

s Awh. 1 :
(24w). Light yellow solid (88 mg, 70% yield, mp=

CHO
/ \ Br

400 MHz. CDCl3) 9 2.5 3
N ( MHz. CDCl3) 8 2.51 (s, 3H), 7.00 (d, J = 3.2 Hz, 1H) 7.11(d, J=
10 ; i ‘ ‘ ! B
) 30 Hz 1H)., 7.40 (s, TH), 7.46 (d, J = 8.6 Hz, 1H), 7.55 (dd, J=8.6 Hz
g ; 1 - ,
- 24 Hz 1H). 7.66 (d.J = 2.4 Hz. 1H), 9.96 (s, [H)."*C NMR (100 MHz
. Cl CDCls) & 17.8, 110.9 119.0, 12 27 3 3 5 |
’ S , 0. 121.6, 122.8, 123.6, 123.8, 125.3, 129.2
130.7. 131.7. 133.8, 134.2. 135.26, 135.27, 147.3, 156.9, 185.5. HRMS

d. 421.9356.
I—carbaldehyde
177-178 °C), 'H

LNO: 421.93 50; Foun
-d|| 1,4|0xazepine-

74% yield, mp=

)f' o3

]]_br
0mo-6,8-dic

’ dthIoru-'l-methyldibelm)lb,ﬂpyrrolol1,2
03 mg,

e
CHO (24x). Light yellow solid (
%Br NMR (400 MHz, CDCL) 52.52 (s, 3H), 7.00 (d,J=3.2Hz, 1H), 7:12
4 (d,J = 3.1 Hz, 1H), 7 40 (s, 1H), 7-44 (d,J=83Hz, 1H), 7.76 (d, J
c[/[ [ _ |7 Hz. 1H). 991 (5 [H).*C NMR (100 MHz, cDCls) & 17.8,
u [11.1.121.0, 1216 122.6, 124.4,125.1, 125.5, 129.3, 130.7, 130.8,
131.8. 132.6, 135.2, (35.8, 147.2, 158.0, 185.6. HRMS (ESI-TOF)
421.934.

xazepine-1-
dry CH:CN
85

/7

M+ H'] Caled for C],,»H].BrclgNogzlzl.9350; Found.
is of 3—i0d0dibenzo|bﬂ
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49
ener:
S5l ral procedure for the synthes
eh i
yde (29a). To a stirred solution of compound 24a
(NIS, 1.1 equiv.)

'm
(4.0 mL) was added N-iodosuccinimide
enched with saturated Na»S20s3 solution (5.0

s separated and

IJ;\LQ °C for 4 h. The reaction was qu
@O mL) and stirred with EtOAc (10 mL)- Organic layer wa
ther extracted with EtOAcC (10 mL) and combined
0 mL) and dried

@]
ggi’ aqueous layer was fur
organic layer was washed with saturated brine golution (1
fter filtration. purification on silica

Over

anhydrous Na,SOufollowed bY evaporated in vacuum 2

using Hexane:EtOAc as eluent furnished tetracyclic regioselective

o yield). White solid, mP = 182-183 oc,'HNM

m, 3H), 7.40 (s, 1H) 7.42-7.47 (M 1H), 7.51 (dd, /=

1H); P°C NMR (100 MHz, CDCL3) 572.3, 121.0;
140.9, 155.0, 159.9,

L1314, 131.6,
_387.9834; Found. 387.9839.

gel ¢q
lodip lumn chromatography
ated-
pyrrole 29a (62 mg, 81 R (400 MHz,
1.6,

Cbhe

I

3)87.27-7.30 (m, 2H),7.34-7-40(
0.78 (ss

1.6
Z, 1H), 7.69 (d, /= 9.1 Hz, 1H),
9, 128.2,

]21
8
122.0, 122.1, 125.1, 125.5. 125

]85
w3
HRMS (ESI-TOF) m/z: M+ H"
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[\
N
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] 122.4
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| NMR (400 MHz,

~dich)
oro-3.; .
wc"mlb,ﬂ pyrrolo|1.2
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CHO
[\
‘qS\QC, CDCli) 6 7.25 (s. TH), 7.29-7.33 (M 1H), 7-40 (s,
= 1.0 Hz,
0 | 8 Hz 1H). 7.55 (d, J = 1.7 Hz, [H), 7.69 (dd, J 8.0 Hz,
MHz, CcDCl3) & 72.6, 120.8, 122.0,
= 7.130.2, 132.0,

C
[H). 9.76 (s. 1H).'C NMR (100

|
|
IN |
35, 122.6. 12 55.4, 1260, 128.3, 128
1546 59 6. 124.6, 124.7, 1 - H9c1,mog455.9055;
9, 184.7. HRMS (ESI-TOF) /= M H*] Calcd for L1707

nd. 4
- 45
4.]0 5'9059,

Syn
My hesi
)'"eth S of N-((6-(tert-butyl)-
ound 24P (88 m&: 02>

Yl)-4
~M
ethoxyaniline (31). f
' . comp
To astirred solution © dded &
4.0 mL) was @
OH ( i "

/£ :] OCH3 mmol) drY el
HN tho,(yaniline 30 (1.0 equw.) o D
- :on Was taken 10 0°C an

i .. in the SaMe

Fo
U
zepin-1-

|1,2-d||194|°’“‘

Oy
“heg With tlon was again extracted with
ith by
brine, dried over anhydrous Na:

y]eld) lOn on Si] .
‘ I¢a gel column chromatOgYaPhy us?

tOAC
& E ) o 1.33 (s 9

1
d, mp = ]80'|8] OC,
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422(s
,6.53 (d. J =
(A =29 11 11D, 6.67 (d.J = 8.9 Hz, 2H). 683 (d./ =87 Hz, 2H), 7.07 (4 J
733 (dd, J=8.0 Hz,

=19 Y4,

z, IH), 7

15HZ H), 73|6(d J - 3.0 Hz 1H). 7.29(dd. J = 8.5 Hz. 2.3 Hz, 1H)
8(d. /- 23

(d.J = 2.3 Hz, 1H), 7.53-749 (s [H), 7.51 (m, IH). l3CNMR(IOOMHz,

1.8, 114.1 (20 114.9 (2C), 120.1, 120.9, 122.0, 122.1,

» 125.7,
126
5.3, 126.5. 1268, 128.1. 128.8. 132.2, 142 5. 149.6, 150.3, 152.2, 152.94.HRMS

OF) m/~-
4N = [M + 1) Caled for CaxHaxCIN2O2 459.1839; Found. 459.1843.
butyl)-l2-chlorodibenzo|b,/]pyrro

Dy
3)6313“3() 34.6. 422,558, 11

lo[l,2-dl|l,4]-

Synthes;
esis
sis  of  Ethyl(F)-3-(6-(rert-

€pin-
L-Yhacrylate (33).

d solution ot'compound

at 0 °C was ¢ added trieth
) slowly under i

. CO,Et To a strre
Cl| (4.0mL)

|\ :
followed by NaH (1.2 equiv-

reaction was stirr ed ¢

| hand allowed t0 come

h. The reaction was

Hye to room temperature with
C

Hy quenched with NaHCO? (10 %

separated andt

33
*dwith g mL). The organic [ayer was
t .
OAc (10 mL). The combined organic Jayer Was
fer filtration

um ? 1d)

9%yield)-

d 33 (93 mé _
she 5 (s, 9H) 424/

us N
Co| a,S
so}“'nn chrom Os followed by cvaporated in vacu
at
? b mps I ography using EtOAc/exane furm!
2.2 0-19] o¢ 1 12365, 3 1
h, 632, H NMR (400 MHz, CDCE )81 s 1) 71
J= '16,- . ’ ’
lH)IIH)’729~734 15.6 Hz, 1H), 6.75 (- /= 3.1 He. ! 785Hz 7 dJ=15.6Hz,
(m, 49 5 Hz,
1225 NMR(loo 2H), 7.36-7.44 (m. 2H). 7.49 (d; .8,116~0’“9
H“M 124 Iy MHz, CDCl3) & 14.3. 31 3(30), 34
S(ESI~T054 125.8, 126.8, 129.6, 129.9, 1307 13'
F) m/z: [M + H'] Calcd for CasH2sCl
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