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Synthesis and Characterization of a Novel Pyrroloindoline Compound

DONG Zhibing, WANG Tao
School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: Alkaloids containing a pyrroloindoline unit attract extensive attention of chemists and biologists for

their structural complexity and significant biological properties, and chemicals bearing pyrroloindoline skeleton

were applied in clinical treatment. Thus, the synthesis of natural products bearing pyrroloindoline unit and their

derivatives is a hot topic in medicinal chemistry for recent years. Hereby, we reported a synthetic method for the

preparation of this novel compound which contains pyrroloindoline unit. Starting from tryptamine, then

subsequently by di-tert-butyl pyrocarbonate protection of amino group, oxidation by using 2, 3-dicyano-5,

6-dichlorobenzoquinone, deprotection of the amino and acidification, condensation with indole-3-acetic acid,

cyclization in trifluoroacetic acid, the desired product was furnished with good yield, and the structure of the

target molecule is confirmed by'H NMR, "C NMR and high resolution mass spectrometry.

Keywords: tetrahydropyrroloindoline ; condensation ; tryptamine ; indole-3-acetic acid.
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Fig. 1 Alkaloids with pyrroloindoline structure
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Fig. 2 Synthetic route of novel pyrroloindoline derivative

1 SEWEH

1.1 {E 5k

FT A i W) #B & K B Merck 8% Aldrich 5% Alfa
Aesar, T 1T ER 4G Fie BB AR T7 A0 B A R R
FH Varian-400 B A% # 2L 4R (TMS iy P AR, CDCL B
DMSO-d6 1 % ) , W It Bk A X 4% R A Waters
ACQUITY UPLC system ¥ J5 B¢ FH €8 335 4%, 25 40 9%
F 1% H Finnigan MAT 95Q 5t 3% 43 2 2% 5 95 R
ET; 52 F TLC F1 LC-MS B 5 40 B 5 v o0 A
Tesy e alif, Br R BRI A2 8 0.05 mm~0.75 mm.

1.2 N-RTEREEGEKRCQMER

Bz (2.0 g, 12.48 mmol) T~ 100 mL = [T}
H RO 50 mL SN BN, Rk R AU T R
(3.0 g,13.73 mmol) , = Z f#% (2.0 mL, 14.1 mmol) ,
W 184k 3 h, U R4+, T 30 CAR R ZEBR ¥ 7). B
JE A 20 mL TR S TR i, /K Uk 3 U, Fi AR A
B ER K Ve IR BT R ) FH R S A 2 B 43
AL (Voo Vo emen=21 1) 15 €0 B R N-KUT Ak
Fetfe: AR g), "%k 95.38%. 'H NMR
(400 MHz, CDCl;) : 8.27 (1H, s, 1H, NH), 7.62
(1H, d, J =7.9Hz, ArH), 7.38 (1H, d, J=7.9 Hz,
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ArH ), 7.21-7.24 (1H, m, ArH), 7.13-7.16 (1H,
m, ArH), 7.02 (1H, s, ArH), 4.67 (1H, s, NH),
3.48 (2H, m, 2-H), 2.97(2H, t, J=6.7 Hz, 2-H)
1.47 (9H, s, 3-H). HRMS (ESI) m/z: caled. For
CaoH7N50, 260.151 7, found 260.151 9.
1.3 HEWMIHEK

W N-BUT B IEARE (2) (2.0 g,7.29 mmol) I
T 20 mL ViV, o =901 CRBULL) (750 2218

% N ) ¥ T 30 mL THF/H,0 19 DDQ (16.04 mmol,
3.62 ) IR, R NVIR A W R N B S h, 7E
W T Z8 . ROVIR G T 50 mL 412 41
VR, 40 mL R A Bk RSBV MR R, I R TR
5K, TG KB I 40 0 KL 9 e B A JE A
BAAE Vg Viemen=2: DIF T AEA 3(1.50 ),
7= % 71.26% . 'H NMR (400 MHz, DMSO-d6) :
12.01 (1H, brs, NH), 8.42 (1H, d, J =3.0 Hz,
ArH), 8.17 (1H, d, J =6.6 Hz, ArH), 7.48 (1H, dd,
J=1.8 Hz,5.6 Hz, ArH),7.25-7.17 (2H, m, ArH),
7.02 (1H, t, J=5.8 Hz, NH), 4.30 (2H, d, J =5.8 Hz,
2-H), 1.42 (9H, s, (CH;):C). HRMS (ESI) m/z:
caled. For C,0H17N30, 274.131 7, found 274.131 5.
14 UEMINER

AL A9 3(1.50 g,5.47 mmol) I A F] 15 mL
SR E R TR 2 b, JUE 2R A R
MR (i 300 e R 0 BN /K VS W v L, R W pHL B 52
i 2 55 B S I TR RO ) A5 B € [ A
&9 (1.56 g), 7% 99.0%. 'H NMR (400 MHz,
DMSO-d6) : 12.51 (1H, brs, NH), 8.52 (1H, d,
J=3.4 Hz, ArH), 8.41 (3H, brs, NH,, —COOH),
8.15-8.17 (1H, m, ArH) , 7.52-7.54 (1H, m,
ArH),7.22-7.27 2H, m, ArH), 4.36 (2H, d, /=5.5 Hz,
2-H). HRMS (ESI) m/z: caled. For C..H,F;N,O;
288.0722, found 288.0732.
1.5 UEWMSHER

Buib &9 4(1.0 g,3.47 mmol) F 50 mL = [}
Hi, A DMF 25 mL, i iR %044 (0.7 g, 8.33 mmol ),
EDCI[ 1-(3-Z H & 3 5 3% ) -3- & BE Al — 0 i £h i
£8,7 g,3.65 mmol ] , HOBT (1-¥2 %& 2K JF = (&,
0.5 g,3.70 mmol) , M|k Z, % (4.00 mmol) 5 W 1 &
WA R T HEFE 12 b WUEZE B IR EYET
30 mL &2 Z 1 , H 20 mL 7K ¥k 3 U, 1 A £h ok
UE B IR BN T R ) T IR A 2 BT 3 B Al Ak
(Ve Vemen=1: DRE A GRE K 50056 g), /=%

5 49.0%. 'H NMR (400 MHz, DMSO-d6) : 11.98
(1H, s, NH), 1098 (1H, s, NH), 8.40(1H, d,
J =3.2 Hz, NH) , 8.09-8.16 (2H, m, ArH) , 7.59
(1H,d, J=8.0 Hz, ArH) , 7.47 (1H, t, J=7.7 Hz,
ArH), 7.35(1H, d, J=7.8 Hz,ArH) ,7.27(1H, m,
ArH),7.20(2H, m, ArH),7.07(1H, t, J=7.6 Hz,
ArH), 6.97(1H, t, J=7.7 Hz, ArH) , 4.47 (2H, t,
J=3.2Hz,2-H),3.64(2H, s, 2-H). HRMS (ESI) m/z:
caled. For C,0H7N50,331.131 5, found 331.131 3.
1.6 HLEWMORIER

BAk &% 5 (100 mg, 0.30 mmol) T 5 mL 2 Jif
I 3 mL =3O, I NR A YRS R N
FE6 h, 98T 28t =R 4R G R i R =
B TR R R pH A M 2 S A ) Bk
LT ) R ™ W RE RS R 2 AT A B A Ak
(VgmVomenw=1:3) 13 2] [ 2 & {4 (95 mg),Fg%
4 95.0% . 'H NMR (400 MHz, DMSO0-d6) : 12.21
(1H,s,NH), 8.46(1H,s,ArH),8.14(1H,d, J=7.9
Hz,ArH),7.48(1H,d,J=7.7 Hz,ArH),7.19(2H ,m,
ArH),7.09(1H,d, J=7.8 Hz, AtH) , 6.98 (1H, t, J=
7.9 Hz, ArH) ,6.73(1H,s,NH) ,6.63(1H,t, J=
7.8 Hz) ,6.52(1H,d, J=7.9 Hz, ArH) ,5.42(1H,d,
J=6.4Hz,1-H) ,4.80(1H,d, J=14.1 Hz,2-H) , 4.46
(1H,d, J=14.1 Hz,2-H), 4.01 (1H, m,2-H) ,2.93
(1H, m, 2-H). "C NMR (400 MHz, DMSO-d6) :
189.05, 172.67, 149.20, 136.54, 134.08, 131.28,
128.19, 125.14, 124.38, 122.98, 121.13, 118.24,
114.03, 11236, 109.28, 76.56, 45.56, 36.29,
20.73.HRMS (ESI) m/z: caled. For CxH;:N;0,
331.131 5, found 331.1313.
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Fig. 3 Analysis of byproducts of the condensation reaction
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Fig. 4  Exploration of reaction conditions of protonation-addition
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