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Abstract
C26H27BN4, monoclinic, C2/c (no. 15), a = 38.716(3) Å,
b = 9.2723(6) Å, c = 27.3977(18) Å, β = 113.4790(10)°,

V = 9021.1(11) Å3, Z = 16, Rgt(F ) = 0.0520, wRref(F 2) = 0.1440,
T = 100 K.

CCDC no.: 2342739

The asymmetric unit of the title crystal 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

Treatment of the tetramethyl bis-(pyrrole imine) hydrazine
with one equivalent of BPh3 in toluene for 1 h resulted in
formation of the titled compound N-(4,6-dimethyl-1,1-
diphenyl-1l4,7l4-pyrrolo[2,1-e][1,3,2]diazaborol-2(1H)-yl)-1-(3,5-
dimethyl-1H-pyrrol-2-yl)methanimine. This was isolated by
column chromatography in 54% yield. Good quality single
crystals were obtained by slow evaporation from a DCM/
hexane mixtures (1:2).

2 Experimental details

The structure of the title compound was solved using
SHELXT [2] and refined by SHELXL program [3] through the
Olex2 interface [4]. All hydrogen atoms were positioned at
calculated coordinates and refined isotropically.

3 Comment

In recent years BOPHY dyes have rapidly found utility in
various applications due to their outstanding photophysical

Table : Data collection and handling.

Crystal: Yellow plate
Size: . × . × .mm
Wavelength: Synchrotron radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Fluid film devices,φ andωwith .° frames
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, ,, .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), ,
N(param)refined: 

Programs: CrysAlisPRO [], SHELX [, ], Olex []
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
H . () . () . () .*

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

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

C . () . () . () . ()
C . () . () . () . ()
H . . . .*

C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*

C . () . () . () . ()
C . () . () . () . ()
H . . . .*

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 . . . .*

C . () . () . () . ()
C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

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

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

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

C . () . () . () . ()
C . () . () . () . ()
H . . . .*

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 . . . .*

C . () . () . () . ()
C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

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

C . () −. () . () . ()
C . () −. () . () . ()
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characteristics and facile synthesis [5–8], including energy-
transfer cascades [9], cell imaging [10], photosensitizers
for solar cells [11], photodynamic therapy [12–13], and
fluorescence sensors [9–10]. Consequently, there is a need
for synthetic modifications capable of modulating or
enhancing the photophysical and photochemical proper-
ties of BOPHY dyes to extend their applications further [14].
There are two crystallographically independent molecules
in the asymmetric unit. Single structural analysis revealed
the presence of the five-membered ring. The compound
showed a highly twisted conformation of the BOPHY core in
solid state owing to the presence of the two phenyl rings
with dihedral angles of 85.5° and 61.75° respectively. The
two adjacent BOPHY molecules form a dimer structure via
hydrogen-bonds.

Author contribution: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.
Research funding: Princess Nourah bint Abdulrahman
University Researchers Supporting Project number
(PNURSP2024R76), Princess Nourah bint Abdulrahman
University, Riyadh, Saudi Arabia. A. K thanks the support
of King Abdullah International Medical Research Center
(KAIMRC) through start up grant NRC23R/746/11.

Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.

References

1. Rigaku O. D. CrysAlisPRO; Rigaku Oxford Diffraction Ltd: Yarnton,
Oxfordshire, England, 2015.

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

3. Sheldrick G. M. A short history of SHELX. Acta Crystallogr. 2008, A64,
112–122.

4. Dolomanov O. V., Bourhis L. J., Gildea R. J., Howard J. A. K.,
Puschmann H. OLEX2: a complete structure solution, refinement and
analysis program. J. Appl. Crystallogr. 2009, 42, 339–341.

5. Tamgho I. S., Hasheminasab A., Engle J. T., Nemykin V. N., Ziegler C. J. A
new highly fluorescent and symmetric pyrrole–BF2 chromophore:
BOPHY. J. Am. Chem. Soc. 2014, 136, 5623–5626.

6. Wang L., Tamgho I. S., Crandall L. A., Rack J. J., Ziegler C. J. Ultrafast
dynamics of a new class of highly fluorescent boron difluoride dyes.
Phys. Chem. Chem. Phys. 2015, 17, 2349–2351.

7. Yu C., Jiao L., Zhang P., Feng Z., Cheng C., Wei Y., Mu X., Hao E. Highly
fluorescent BF2 complexes of hydrazine-Schiff base linked bispyrrole.
Org. Lett. 2014, 16, 3048–3051.

8. Huaulmé Q., Mirloup A., Retailleau P., Ziessel R. Synthesis of highly
functionalized BOPHY chromophores displaying large Stokes shifts.
Org. Lett. 2005, 17, 2246–2249.

9. Dai C., Yang D., Zhang W., Bao B., Cheng Y., Wang L. Far-red/near-
infrared fluorescent conjugated polymer nanoparticles with size-
dependent chirality and cell imaging applications. Polym. Chem. 2015, 6,
3962–3969.

10. Zhang C., Zhao J. Triplet excited state of diiodo BOPHY derivatives:
preparation, study of photophysical properties and application in
triplet-triplet annihilation upconversion. J. Mater. Chem. C 2016, 4,
1623–1632.

11. Cui T.-F., Zhang J., Jiang X.-D., Su Y.-J., Sun C.-L., Zhao J.-L. Synthesis
dibromo substituted BOPHY dye for the singlet oxygen generation.
Chin. Chem. Lett. 2016, 27, 190–194.

12. Jiang X.-D., Su Y., Yue S., Li C., Yu H., Zhang H., Sun C.-L., Xiao L.-J.
Synthesis of mono-(p-dimethylamino)styryl-containing BOPHY dye for
a turn-on pH sensor. RSC Adv. 2015, 5, 16735–16739.

13. Li Y. D., Zhou H., Yin S., Jiang H., Niu N., Huang H., Shahzad S. A., Yu C. A
BOPHY probe for the fluorescence turn-on detection of Cu2+. Sens.
Actuators, B 2016, 235, 33–38.

14. Lv X., Li T., Wu Q., Yu C., Jiao L., Hao E. Polybrominated BOPHY dyes:
synthesis, reactivity, and properties. J. Org. Chem. 2018, 83, 1134–1145.

Table : (continued)

Atom x y z Uiso*/Ueq

H . −. . .*

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

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

C . () −. () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

B . () . () . () . ()
B . () −. () . () . ()
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