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Abstract
C10H20BNO3, monoclinic, P21/c (no. 14), a = 11.0681(8) Å,
b = 6.1883(3) Å, c = 18.1603(13) Å, β = 105.111(6)°,
V = 1200.84(14) Å3, Z = 4, Rgt(F ) = 0.0338, wRref(F 2) = 0.0861,
T = 153 K.

CCDC no.: 2241072

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters.

1 Source of materials

In a representative experiment 1.037 g morpholine
(11.9 mmol, Sigma–Aldrich, distilled from CaH2) was placed
in a 100-ml round bottom flask. About 20 mL of THF (VWR
AnalaR Normapur, dried with MBraun SPS 800) and 1.472 g
TMEDA (12.7 mmol, Sigma–Aldrich, distilled from CaH2)
were added. The solution was cooled in an ice bath and CO2

(Linde, 5.4) was introduced into this solution for 20 min
forming a white suspension within 5 min. To this supension
1.874 g HBpin (14.6 mmol, TCI, >97%) was added. A gas evo-
lution took place during the addition and afterwards the
solution was heated to about 50 °C for about 1 h. After
standing overnight at room temperature, crystals were ob-
tained. All volatiles were removed in vacuo and a white solid
was yielded used for further analyses.

NMR (CDCl3, ppm): 11B NMR (160 MHz) δ = 23; 1H NMR
(500 MHz) δ = 3.55–3.49 (m, 4H, O–CH2), 3.08–3.02 (m, 4H,
N–CH2), 1.20 (s, 12H, CH3); 13C NMR (125 MHz) δ = 81.7 (C1
and C2), 67.9 (O–CH2), 44.1 (N–CH2), 24.3 (CH3).

IR (cm−1): 2991.2 (w), 2970.0 (w), 2929.5 (vw), 1546.7 (w),
1508.1 (m), 1475.3 (m), 1456.1 (m), 1409.8 (w), 1386.6 (w), 1367.4
(m), 1357.7 (w), 1305.6 (w), 1269.0 (s), 1216.9 (vw), 1151.4 (s),
1124.4 (vw), 1101.2 (vs), 1080.0 (m), 1062.6 (m), 1049.1 (w),
1002.9 (vs), 989.4 (vs), 954.6 (vs), 933.4 (s), 918.0 (m), 875.6 (vs),
865.9 (vs), 840.9 (m), 784.9 (w), 756.0 (vw), 730.9 (w), 705.9 (w),
676.9 (s), 642.2 (w), 603.6 (w).

2 Experimental details

The carbon-bound hydrogen atoms were geometrically
placed (C—H = 0.98–0.99 Å) and refined as riding atoms with
Uiso (H) = 1.2–1.5 Ueq (C).

3 Comment

Aminoboranes R2N–BR2 are utilized in a variety of trans-
formations like Strecker type aminative cyanation, Mannich-

Table : Data collection and handling.

Crystal: Colourless plate
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: STOE IPDS T, Omega scan
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: X-RED [], SHELX [, ], ORTEP-III []
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type reaction, and reductive amination [5, 65,6]. Herein we
describe the crystal structure of a simple aminoborane formed
out of pinacolborane (“HBpin”) and morpholine.

The asymmetric unit contains one molecule of
4–(4,4,5,5–tetramethyl–1,3,2–dioxaborolan–2–yl)morpholine.
The bond lengths are in the expected ranges. Bond angles

in the five membered 1,3,2–dioxaborolane ring are smaller
than expected due to the five membered ring, for instance
B1—O1—C1 105.85(8)° and B1—O2—C2 106.20(8)°. The
planes O1—B1—O2 and C7—N1—-C10 are nearly coplanar,
as can be seen from the values of the torsion angles
O1—B1—N1—C7 and O2—B1—N1—C10 with 2.38(17)°
and −1.39(17)°, respectively. The five membered 1,3,2–diox-
aborolane ring is twisted on C1 and C2. These two atoms
are 0.1848(6) Å (C1) below and 0.1876(6) Å above the
least squares plane of the ring atoms C1—C2—O2—B1—O1.
The six membered morpholine ring adopts a chair
conformation.

About 70 related crystal structures of aminoboranes
containing the 1,3,2–dioxaborolane ring bound to secondary
amines are listed in the Cambridge Structural Database [7].

Author contributions: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.
Research funding: This work was funded by TU Bergakademie
Freiberg (Freiberg, Germany, https://doi.org/10.13039/5011000
21786).
Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.

References

1. Stoe & Cie. X–RED (Version 1.53) and X–AREA (Version 1.55); Stoe & Cie GmbH:
Darmstadt, Germany, 2009.

2. Sheldrick G. M. SHELXTL – integrated space-group and crystal-structure
determination. Acta Crystallogr. 2015, A71, 3–8.

3. Sheldrick G. M. Crystal structure refinement with SHELXL. Acta Crystallogr.
2015, C71, 3–8.

4. Farrugia L. J. Ortep-3 for Windows-a version of Ortep–III with a graphical
user interface (GUI). J. Appl. Crystallogr. 1997, 30, 565.

5. Liptrot D. J., Hill M. S., Mahon M. F., Wilson A. S. S. Alkaline-earth-
catalyzed dehydrocoupling of amines and boranes. Angew. Chem. Int. Ed.
2015, 54, 13362–13365.

6. Suginome M. Aminoboranes as new iminium ion generators in
amination reactions. Pure Appl. Chem. 2006, 78, 1377–1387.

7. GroomC. R., Bruno I. J., LightfootM. P.,Ward S. C. The Cambridge structural
database. Acta Crystallogr. 2016, B72, 171–179.

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

B . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
N . () . () . () . ()
C . () . () . () . ()
HA . −. . .*
HB . . . .*
C . () −. () . () . ()
HA . −. . .*
HB . −. . .*
O . () −. () . () . ()
C . () . () . () . ()
HA . −. . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
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