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Crystal structure of 1-carbamoyl-3-cyano-3-carboline, C{;HgN,O
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Abstract

C,3HgN,O, monoclinic, P2,/c (no. 14), a = 9.748(2) A,
b=14.661(3) A, c=7.364(2) A, B =93.22(3)°, ¥ =1050.8 A,
Z =4, Ry(F) =0.0485, WR(F%) = 0.1500, T=293 K.

Table 1. Data collection and handling.

Crystal:
Wavelength:

colourless prisms, size 0.10x0.10x0.30 mm
Mo K, radiation (0.71073 A)

: 1.01 cm™

Diffractometer, scan mode: Nonius CAD4, w/20

26 max: 50.8°

N(hkl)measureda N(hkl)unique: 4084, 1934

Criterion for Ly, N(hkl): Lops > 2 0(Iops), 1360

N(param) efined: 163

Programs: ORTEP-3 [8], XCAD [9], SHELX [10]

Source of material

y-Tryptophan was chosen as the starting material for this study,
converted to 1,2,3,4-tetrahydro-f-carboline-3-carboxylic acid
according to the Pictet-Spengler [ 1] reaction in good yield. Treat-
ment with an excess of thionyl chloride in anhydrous EtOH at re-
flux for 6 h and dehydrogenation with KMnQO, in dimethylform-
amide (DMF) at room temperature for 24 h gave ethyl (-
carboline-3-carboxylate as a white solid. The intermediate prod-
uct was reduced with LiAlH,4 and then oxidized by MnO, to ob-
tain the 3-formyl-f8-carboline. Then the reaction with iodine and
ammonia solution gave 3-cyano-3-carboline. Subsequently, we
treated 3-cyano-f3-carboline with FeSO, and H,0, in formamide
under mild conditions via the Minisci reaction [2-3], giving the
expected title compound 1-carbamoyl-3-cyano-3-carboline.
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Experimental details

At first, all H atoms were located from the difference Fourier
maps, and then were treated as riding [benzene C—-H=0.93 A and
methyl C-H=0.97 A; Uy;o(H) = 1.2 times U,,; amine N-H = 0.86
A; Uiso(H) = 1.5 times U]

Discussion

The f-carboline moiety in many natural products is a key
pharmacophore exhibiting potent biological activities such as the
anticancer activity against colon and lung cancers, and as the bio-
logical control agent for receptor research on bio-enzyme inhibi-
tors [4-6]. So it is urgent and significant to synthesize a large
number of novel series of B-carboline derivatives with various
substituents at 1-, 3-, and 6-positions. Herein, we report a novel
crystal structure of 1-carbamoyl-3-cyano-f-carboline which
should be useful for the further structure-activity relationships
determination in drug design. In the crystal structure of the title
compound, the carbamoyl group at 1-position are nearly coplanar
with the carboline ring, indicating by the torsion angle of
N2-C10—C18-N14 being 179.3(2)°. This rigid planar structure
was further stablilized by the intramolecular H-bonding interac-
tion between N1-H1B and O1. The cyano group is expectedly in
alinear geometry to the C9 atom. The N3 atom is a H-bond accep-
tor in the intermolecular hydrogen bond N4-H4B---N3 (—1-x,
3+y, 3-2). The carboline ring is stacking with the adjacent one at
in face-to-face mode along ¢ axis direction, evidenced by the
interplanar distance of 3.497(2) A. Besides this 7+ interaction,
the intermolecular H-bond between N1-H1B and O1(—x, 1-y, —z)
joins the formation of three-dimensional hydrogen-bonding net-
work.

Table 2. Atomic coordinates and displacement parameters (in A%).

Atom Site X y z Usiso

H(1B) 4e 0.0762 0.4070 0.0630 0.048
H(4B) de —0.3724 0.4793 0.2282 0.070
H(4C) 4e —0.3874 0.3784 0.2417 0.070
H(2B) de 0.3431 0.3778 -0.0284 0.055
H(3A) 4e 0.4955 0.2616 -0.0807 0.060
H(4A) de 0.4333 0.1109 -0.0550 0.061
H(5A) 4e 0.2168 0.0719 0.0274 0.055
H(8A) 4e —0.0648 0.0746 0.1405 0.048
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Table 3. Atomic coordinates and displacement parameters (in A?).

Atom Site X y z U]] U22 U33 U12 U13 U23

N(1) 4e 0.0764(2) 0.3484(1) 0.0669(2) 0.036(1) 0.0358(9) 0.048(1) —-0.0012(7) 0.0057(8) 0.0017(7)
C(1) 4e 0.1866(2) 0.2932(1) 0.0303(3) 0.032(1) 0.045(1) 0.034(1) 0.0018(8) 0.0035(8) 0.0030(9)
N(4) 4e —0.3385(2) 0.4254(1) 0.2189(3) 0.049(1) 0.049(1) 0.079(1) 0.0121(9) 0.024(1) 0.005(1)
N(2) 4e —-0.2541(2) 0.2534(1) 0.1968(2) 0.0352(9) 0.0396(9) 0.041(1) 0.0001(7) 0.0039(7) 0.0013(7)
Oo(1) 4e —-0.1324(2) 0.4771(1) 0.1337(3) 0.055(1) 0.0385(9) 0.103(2) —0.0006(7) 0.024(1) 0.0028(9)
C(2) 4e 0.3173(2) 0.3170(2) —0.0176(3) 0.036(1) 0.056(1) 0.045(1) —-0.003(1) 0.0061(9) 0.007(1)
C(3) 4e 0.4071(2) 0.2474(2)  —0.0483(3) 0.035(1) 0.074(2) 0.043(1) —0.000(1) 0.0095(9) 0.004(1)
N@3) 4e —-0.4025(2) 0.0496(1) 0.2667(3) 0.055(1) 0.059(1) 0.084(2) —-0.017(1) 0.014(1) 0.007(1)
C4) 4e 0.3700(2) 0.1564(2) —0.0324(3) 0.039(1) 0.061(1) 0.053(1) 0.011(1) 0.010(1) 0.000(1)
C(5) 4e 0.2413(2) 0.1328(2) 0.0162(3) 0.045(1) 0.047(1) 0.046(1) 0.007(1) 0.009(1) 0.001(1)
C(6) 4e 0.1478(2) 0.2019(1) 0.0486(3) 0.034(1) 0.045(1) 0.032(1) 0.0027(9) 0.0050(8) 0.0023(9)
C(7) 4e 0.0076(2) 0.2026(1) 0.1019(3) 0.034(1) 0.040(1) 0.032(1) 0.0010(8) 0.0040(8) 0.0021(8)
C(8) 4e —0.0868(2) 0.1363(1) 0.1431(3) 0.041(1) 0.038(1) 0.043(1) 0.0008(9) 0.0049(9) 0.0003(9)
C(9) 4e —-0.2156(2) 0.1657(1) 0.1884(3) 0.037(1) 0.042(1) 0.037(1) —-0.0034(9) 0.0042(8) 0.0014(9)
C(10) 4e —0.1644(2) 0.3179(1) 0.1587(3) 0.034(1) 0.040(1) 0.034(1) 0.0005(8) 0.0018(8) 0.0003(8)
C(11) 4e —-0.0316(2) 0.2952(1) 0.1103(3) 0.032(1) 0.037(1) 0.033(1) —-0.0007(8) 0.0021(8) 0.0016(8)
C(12) 4e —-0.3195(2) 0.1001(1) 0.2322(3) 0.043(1) 0.045(1) 0.050(1) —-0.002(1) 0.007(1) 0.000(1)
C(13) 4e —-0.2103(2) 0.4149(1) 0.1691(3) 0.042(1) 0.043(1) 0.047(1) 0.002(1) 0.009(1) 0.001(1)
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