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Abstract
C15H22O3Si, monoclinic, P21/n (no. 14), a= 10.0187(5) Å,
b= 11.9948(5) Å, c= 13.6259(7) Å, β= 102.521(5)°,
V = 1598.51(14) Å3, Z = 4, Rgt(F)=0.0485, wRref(F2)=0.1273,
T= 293 K.

CCDC no.: 1877093

The crystal structure is shown in the figure. Tables 1 and 2
contain details on crystal structure and measurement condi-
tions and a list of the atoms including atomic coordinates and
displacement parameters.

Source of material
The title compound was synthesized from 2-hydroxy-5-
methylisophthalaldehyde. tert-Butyldimethylsilyl chloride
(181 mg, 1.2 mmol) was added to a solution of 2-hydroxy-5-
methylisophthalaldehyde (164 mg, 1 mmol) and imidazole
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Table 1: Data collection and handling.

Crystal: Block, clear light colorless
Size: 0.24×0.21×0.2 mm
Wavelength: Mo Kα radiation (0.71073 Å)
µ: 0.15 mm−1

Diffractometer, scan mode: SuperNova, ω-scans
θmax, completeness: 29.2°, >99%
N(hkl)measured, N(hkl)unique, Rint: 7774, 3666, 0.020
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 2834
N(param)refined: 178
Programs: CryAlisPRO [1], SHELXT [2], SHELXL

[3], OLEX2 [4]

(102 mg, 1.5 mmol) in tetrahydrofuran (10 mL). The reac-
tion mixture was stirred at room temperature for 5 h. The
mixture was diluted with dichloromethane (50 mL) and
washed with water (50 mL) and brine (50 mL), then dried
over anhydrous Na2SO4 and evaporated to dryness. The
crude product was purified by column chromatography on
silica gel using petroleum ether/ethyl acetate (30/1, v/v) as
eluent to afford the product as a white solid (250 mg, 91%
yield). Crystals of the title compound were grown from a
petroleum ether/dichloromethane (1/1, v/v) solution at room
temperature.

Experimental details
Hydrogen atoms were assigned isotropic displacement fac-
tors U iso(H)= 1.2 Ueq (N and imidazol C), or U iso(H)= 1.5 Ueq

(methyl C) and included in the refinement using the rid-
ing model, with C—H=0.93 Å (imidazol) or C—H=0.96 Å
(methyl), and N—H=0.86 Å.

Discussion
Compounds with formyl group have a wide range of appli-
cations in the synthesis of functional organic molecules
such as fluorescent dyes [5–8], bioactive molecules
[9–11] and photoelectric materials [12]. Formyl groups can be
oxidized to carboxyl groups and reduced to alcohol for fur-
ther reaction. In addition, tert-butyl dimethylsilyl (TBS) is
used as a common protecting group for hydroxyl substituents
[13–15]. This protecting group can be removed by reaction
with a fluoride anion. Therefore, compounds with TBS are
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

Si1 0.73184(5) 0.72377(4) 0.38802(4) 0.03960(16)
O1 0.5048(2) 0.92130(13) 0.61619(14) 0.0842(5)
O2 0.7438(2) 0.36869(13) 0.55854(14) 0.0833(5)
O3 0.61307(12) 0.67206(10) 0.44568(9) 0.0439(3)
C1 0.59476(17) 0.73914(15) 0.60841(14) 0.0418(4)
C2 0.62730(16) 0.65493(15) 0.54673(13) 0.0399(4)
C3 0.67308(17) 0.55130(14) 0.58911(14) 0.0422(4)
C4 0.69158(18) 0.53683(15) 0.69269(14) 0.0460(4)
H4 0.7227 0.4683 0.7204 0.055*
C5 0.66531(18) 0.62070(16) 0.75610(14) 0.0446(4)
C6 0.61511(18) 0.72083(15) 0.71188(14) 0.0446(4)
H6 0.5943 0.7777 0.7525 0.053*
C7 0.5312(2) 0.84519(17) 0.56626(17) 0.0568(5)
H7 0.5105 0.8534 0.4967 0.068*
C8 0.6952(2) 0.45618(17) 0.52585(17) 0.0551(5)
H8 0.6701 0.4645 0.4564 0.066*
C9 0.6875(2) 0.60300(19) 0.86805(16) 0.0625(6)
H9A 0.7022 0.6737 0.9018 0.094*
H9B 0.7660 0.5563 0.8904 0.094*
H9C 0.6083 0.5678 0.8833 0.094*
C10 0.7872(3) 0.86267(18) 0.44232(17) 0.0661(6)
H10A 0.7121 0.9140 0.4263 0.099*
H10B 0.8616 0.8894 0.4147 0.099*
H10C 0.8165 0.8564 0.5140 0.099*
C11 0.8824(2) 0.6293(2) 0.40960(18) 0.0648(6)
H11A 0.9154 0.6183 0.4805 0.097*
H11B 0.9533 0.6621 0.3816 0.097*
H11C 0.8564 0.5589 0.3778 0.097*
C12 0.64023(19) 0.73192(15) 0.25284(14) 0.0453(4)
C13 0.5074(3) 0.7976(3) 0.2435(2) 0.0997(10)
H13A 0.4500 0.7612 0.2816 0.150*
H13B 0.4609 0.8012 0.1741 0.150*
H13C 0.5279 0.8718 0.2689 0.150*
C14 0.7324(3) 0.7886(2) 0.19187(19) 0.0844(8)
H14A 0.7531 0.8630 0.2165 0.127*
H14B 0.6862 0.7915 0.1224 0.127*
H14C 0.8157 0.7470 0.1984 0.127*
C15 0.6072(3) 0.6148(2) 0.2103(2) 0.0868(9)
H15A 0.6905 0.5735 0.2156 0.130*
H15B 0.5610 0.6200 0.1409 0.130*
H15C 0.5495 0.5775 0.2476 0.130*

widely used in the design and synthesis of probes for fluoride
anion detection [16–19]. Within this perspective and our con-
tinuing research efforts, we report the crystal structure of
the title compound. The formyl groups, methyl group and
benzene ring are coplanar. In the molecule, the Si(1)—O(3),
Si(1)—C(10), Si(1)—C(11), Si(1)—C(12), and O(3)—C(2) bond
lengths are found to be 1.6802(13) Å, 1.858(2) Å, 1.858(2) Å,
1.8740(19) Å, and 1.369(2) Å, respectively, which are within
the range expected for similar single bonds. The bond lengths

of O(1)—C(7) and O(2)—C(8) are found to be 1.202(3) and
1.201(2) Å, respectively, in accordance with a typical carbonyl
double bond. The bond angles O3—Si1—C10, O3—Si1—C11,
O3—Si1—C12, C10—Si1—C11, C10—Si1—C12, C11—Si1—C12, C2—
O3—Si1, O3—C2—C1, O3—C2—C3, O1—C7—C1, and O2—C8—C3
are 108.99(9)°, 109.51(9)°, 103.49(7)°, 108.75(11)°, 112.64(10)°,
113.28(10)°, 126.58(10)°, 120.64(15)°, 119.99(16)°, 124.2(2)° and
124.0(2)°, respectively. One dimensional chains are formed by
intermolecular C9—H9A· · ·O2 hydrogen bonds. The chains
extend throughweaker C14—H14B—O2 contacts to form a two
dimensional supramolecular layer.

Acknowledgements: This work was supported by the
National Natural Science Foundation of China [21605074,
21705071, 21705071]; the Natural Science Foundation of
Guangdong Province [2017 A030310604, 2018 A030307035,
2014 A030310274, 2016 A030310362, 2016 A030310362];
Guangdong university provincial key platform and
major research projects: characteristic innovation project
[2017KTSCX118], and the Natural Science Foundation of
Lingnan Normal University [ZL1802].

References

1. Rigaku OD. CrysAlis PRO Software system, version 1.171.39.46.
Rigaku Oxford Diffraction Ltd, Yarnton, England (2018).

2. Sheldrick, G. M.: SHELXT – Integrated space-group and crystal-
structure determination. Acta Crystallogr. A71 (2015) 3–8.

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

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

5. Liu, P. L.; Li, B. W.; Zhan, C. Y.; Zeng, F.; Wu, S. Z.: A two-photon-
activated prodrug for therapy and drug release monitoring. J.
Mater. Chem. B. 5 (2017) 7538–7546.

6. Zhang, P. S.; Jiang, X. F.; Nie, X. Z.; Huang, Y.; Zeng, F.;
Xia, X. T.; Wu, S. Z.: A two-photon fluorescent sensor revealing
drug-induced liver injury via tracking γ-glutamyltranspeptidase
(GGT) level in vivo. Biomaterials. 80 (2016) 46–56.

7. Madhu, S.; Rao, M.-R.; Shaikh, M.-S.; Ravikanth, M.: 3,5-
Diformylboron dipyrromethenes as fluorescent pH sensors.
Inorg. Chem. 80 (2011) 4392–4400.

8. Krumova, K.; Cosa, G.: Bodipy dyes with tunable redox poten-
tials and functional groups for further tethering: preparation,
electrochemical, and spectroscopic characterization. J. Am.
Chem. Soc. 132 (2010) 17560–17569.

9. Jihene, E.-M.; Sami, M.; Nejmeddine, A.; Bochra, H.; Pascal, P.;
Gerard, J.; Siden, T.; Sami, A.: Selective cytotoxicity of arene
tricarbonylchromium towards tumour cell lines. J. Organomet.
Chem. 862 (2018) 7–12.

10. Bindu, P.-J.; Mahadevan, K.-M.; Ravikumar, N.-T.-R.; Harish,
B.-G.: Synthesis, DNA binding, docking and photocleavage
studies of quinolinyl chalcones. Med. Chem. Commun. 5 (2014)
1708–1717.



Liu et al.: C15H22O3Si | 229

11. Ali, M.-Y.; Seong, S.-H.; Reddy, M.-R.; Seo, S.-Y.; Choi, J.-S.;
Jung, H.-A.: Kinetics and molecular docking studies of 6-formyl
umbelliferone isolated from angelica decursiva as an inhibitor
of cholinesterase and BACE1. Molecules. 22 (2017) 1604.

12. Jiang, C.-Y.; Liu, P.; Deng, W.-J.: Synthesis and photovoltaic
properties of formyl end-capped oligothiophenes. Synthetic
Commun. 39 (2009) 2360–2369.

13. Patschinski, P.; Zipse, H.: Leaving group effects on the selec-
tivity of the silylation of alcohols: the reactivity-selectivity
principle revisited. Org. Lett. 17 (2015) 3318–3321.

14. Coluccini, C.; Castelluccio, A.; Pasini, D.: Chemoselective
functionalization of 3,3-substituted BINOL derivatives. J. Org.
Chem. 73 (2008) 4237–4240.

15. Kobayashi, Y.; Kumar, G.-B.; Kurachi, T.; Acharya, H.-P.;
Yamazaki, T.; Kitazume, T.: Furan ring oxidation strategy for

the synthesis of macrosphelides A and B. J. Org. Chem. 66
(2001) 2011–2018.

16. Turan, I.-S.; Akkaya, E.-U.: Chemiluminescence sensing of fluo-
ride ions using a self-immolative amplifier. Org. Lett. 16 (2016)
1680–1683.

17. Manibalan, K.; Mani, V.; Huang, S.-T.: A switchable electro-
chemical redox ratiometric substrate based on ferrocene for
highly selective and sensitive fluoride detection. RSC Adv. 6
(2016) 71727–71732.

18. Yang, X.-F.; Qi, H.-P.; Wang, L.-P.; Su, Z.; Wang, G.: A ratiometric
fluorescent probe for fluoride ion employing the excited-state
intramolecular proton transfer. Talanta. 80 (2009) 92–97.

19. Ren, J.; Wu, Z.; Zhou, Y.; Li, Y.; Xu, Z.-X.: Colorimetric fluoride
sensor based on 1,8-naphthalimide derivatives. Dyes Pigm. 91
(2011) 442–445.


	Crystal structure of 2-((tert-butyldimethylsilyl)oxy)-5-methylisophthalaldehyde, C15H22O3Si

