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Abstract
C35H32N4O7, triclinic, P1̄ (no. 2), a = 9.3625(6) Å,
b = 12.7558(7) Å, c = 14.5965(9) Å, α = 68.833(2)°,
β= 80.891(2)°, γ = 69.242(2)°, V = 1519.15(16) Å3, Z = 2,
Rgt(F)=0.0447, wRref(F2)=0.1500, T = 296(2) K.

CCDC no.: 1955989

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and dis-
placement parameters.

Source of material
The starting materials 1,2-bis(aminooxy)ethane and
2-[O-(1-ethyloxyamide)]oxime-2-naphthol can also be pre-
pared according to similar reports [4]. To an ethanol solu-
tion (10 mL) of 2-hydroxy-5-methyl-1,3-benzenedialdehyde
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Table 1: Data collection and handling.

Crystal: Pale-yellow block
Size: 0.27×0.25×0.22 mm
Wavelength: Mo Kα radiation (0.71073 Å)
µ: 0.10 mm−1

Diffractometer, scan mode: Bruker APEX-II, φ and ω
θmax, completeness: 25.0°, 99%
N(hkl)measured, N(hkl)unique, Rint: 11069, 5310, 0.036
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 4002
N(param)refined: 419
Programs: Bruker [1], Olex2 [2], SHELX [3]

(164 mg, 1 mmol) was added an ethanol solution (20 mL) of
2-[O-(1-ethyloxyamide)]oxime-2-naphthol (492 mg, 2 mmol).
The mixed solution was heated under refluxing for 4 h, then
the solution was concentrated under reduced pressure and
recrystallized from trichloromethane/ethanol (v/v, 1:5). Yield:
54.5%. Elemental analysis: Anal. Calcd. for C35H32N4O7(%):
C, 67.73; H, 5.20; N, 9.03. Found (%): C, 67.85; H, 5.09; N, 8.92.
A small amount of the title compound was dissolved in a
methylene chloride/methanol (v/v, 2:5) solution (7 mL), and
the filtrate was left undisturbed for about one week to form
pale-yellow block crystals.

Experimental details
Hydrogen atoms were placed in their geometrically idealized
positions and constrained to ride on their parent atoms.

Discussion
As is generally known, salen compoundand its derivatives are
a class of very important N2O2 chelating ligands in inorganic
chemistry [5], their metal complexes not only show a variety
of catalytic and optical properties [6], but also have some
advantages in the field of antibiosis, treatment of tumors,
biological activities and so on [7]. Salamo compounds form
metal complexes with interesting properties. Now, the syn-
thesis of structurally-specific salamo metal complexes with
superior properties for applications has become an important
chemical field [8, 9].

The current work reports the synthesis of the title com-
pound. All bond lengths are in normal ranges [10]. X-ray crys-
tallographic data reveals that the title compound crystallizes
in the triclinic, space group P1̄, and the overall molecule
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

C1 0.2740(3) 0.75453(17) 0.50150(16) 0.0282(5)
C2 0.3722(3) 0.76707(18) 0.55753(17) 0.0318(5)
H2 0.377697 0.841826 0.547449 0.038*
C3 0.4588(3) 0.67054(19) 0.62620(16) 0.0301(5)
H3 0.521561 0.680233 0.663847 0.036*
C4 0.4556(2) 0.55499(18) 0.64170(15) 0.0259(5)
C5 0.5538(3) 0.45324(18) 0.70817(16) 0.0300(5)
H5 0.618438 0.462494 0.744809 0.036*
C6 0.5557(3) 0.34167(19) 0.71972(16) 0.0320(5)
H6 0.622617 0.275533 0.762650 0.038*
C7 0.4558(3) 0.32782(18) 0.66624(16) 0.0318(5)
H7 0.456650 0.251907 0.674180 0.038*
C8 0.3577(2) 0.42352(17) 0.60297(16) 0.0266(5)
H8 0.290901 0.411886 0.569556 0.032*
C9 0.3548(2) 0.54112(17) 0.58673(15) 0.0230(5)
C10 0.2600(2) 0.64453(17) 0.51634(15) 0.0237(5)
C11 0.1477(2) 0.63527(17) 0.46331(15) 0.0252(5)
H11 0.129992 0.563156 0.480343 0.030*
C12 −0.1103(3) 0.79848(18) 0.27607(17) 0.0331(5)
H12A −0.102315 0.870509 0.279993 0.040*
H12B −0.218026 0.807923 0.277745 0.040*
C13 −0.0393(3) 0.78361(18) 0.18085(17) 0.0328(5)
H13A −0.069470 0.859935 0.129012 0.039*
H13B 0.071020 0.756755 0.184517 0.039*
C14 −0.0666(3) 0.50879(18) 0.21698(16) 0.0293(5)
H14 −0.147468 0.531946 0.176631 0.035*
C15 −0.0038(2) 0.38449(17) 0.27799(15) 0.0246(5)
C16 −0.0517(3) 0.29950(18) 0.26418(16) 0.0290(5)
H16 −0.121340 0.323764 0.215781 0.035*
C17 0.0010(3) 0.17973(18) 0.32023(16) 0.0291(5)
C18 0.1039(2) 0.14602(17) 0.39273(15) 0.0253(5)
H18 0.140470 0.066377 0.430914 0.030*
C19 0.1543(2) 0.22774(17) 0.41013(15) 0.0230(5)
C20 0.1003(2) 0.34778(17) 0.35186(15) 0.0232(5)
C21 −0.0526(3) 0.08991(19) 0.30332(19) 0.0420(7)
H21A −0.143449 0.130291 0.265813 0.063*
H21B −0.074379 0.036570 0.365478 0.063*
H21C 0.025892 0.045713 0.267907 0.063*
C22 0.2593(3) 0.19266(17) 0.48840(15) 0.0256(5)
H22 0.286573 0.250844 0.498603 0.031*
C23 0.4650(3) −0.03924(17) 0.67766(16) 0.0274(5)
H23A 0.520226 −0.094466 0.642754 0.033*
H23B 0.379101 −0.062896 0.714106 0.033*
C24 0.5679(2) −0.03840(17) 0.74589(15) 0.0264(5)
H24A 0.620743 −0.118892 0.786200 0.032*
H24B 0.643494 −0.001899 0.708789 0.032*
C25 0.4894(2) 0.12087(17) 0.90608(14) 0.0242(5)
H25 0.383896 0.153081 0.900457 0.029*
C26 0.5647(2) 0.15566(17) 0.96514(14) 0.0242(5)
C27 0.7219(3) 0.10693(18) 0.97643(16) 0.0275(5)
C28 0.7970(3) 0.1447(2) 1.02896(17) 0.0356(6)
H28 0.901650 0.109304 1.037597 0.043*
C29 0.7173(3) 0.2321(2) 1.06681(17) 0.0374(6)
H29 0.769381 0.258776 1.098213 0.045*
C30 0.5563(3) 0.28404(19) 1.05980(16) 0.0318(5)

Table 2 (continued)

Atom x y z Uiso*/Ueq

C31 0.4738(3) 0.3726(2) 1.10191(19) 0.0448(7)
H31 0.526013 0.398460 1.133971 0.054*
C32 0.3187(3) 0.4211(2) 1.0965(2) 0.0497(7)
H32 0.265631 0.480343 1.123773 0.060*
C33 0.2404(3) 0.3805(2) 1.04933(19) 0.0455(7)
H33 0.134450 0.411961 1.046910 0.055*
C34 0.3174(3) 0.2951(2) 1.00667(16) 0.0338(5)
H34 0.262850 0.270015 0.975558 0.041*
C35 0.4782(3) 0.24487(18) 1.00924(15) 0.0265(5)
N1 0.0733(2) 0.72409(15) 0.39411(13) 0.0277(4)
N2 −0.0103(2) 0.58537(14) 0.21910(13) 0.0280(4)
N3 0.3142(2) 0.08539(14) 0.54279(12) 0.0255(4)
N4 0.5661(2) 0.04671(14) 0.86184(12) 0.0250(4)
O1 0.1957(2) 0.85582(12) 0.43273(12) 0.0370(4)
H1 0.143077 0.840563 0.402604 0.055*
O2 −0.04058(18) 0.69986(13) 0.36053(11) 0.0354(4)
O3 −0.08315(19) 0.70003(12) 0.15647(11) 0.0347(4)
O4 0.14830(19) 0.42582(12) 0.37205(11) 0.0319(4)
H4 0.111597 0.492685 0.333134 0.048*
O5 0.41295(17) 0.07882(12) 0.61031(10) 0.0285(4)
O6 0.47299(16) 0.02884(12) 0.80667(10) 0.0267(4)
O7 0.81160(18) 0.02206(14) 0.93834(12) 0.0381(4)
H7A 0.759148 0.007039 0.907906 0.057*

of the title ligand has a C-type structure (see the figure). In
addition, there are three intramolecular O1—H1· · · N1, O4—
H4· · · N2, andO7—H7A· · · N4 hydrogen bonds and someweak
intermolecular C—H· · · O hydrogen bonds.

References

1. Bruker. APEX2, SAINT and SADABS. Bruker AXS Inc., Madison,
WI, USA (2012).

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

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

4. Liu, L. Z.; Yu, M.; Li, X. Y.; Kang, Q. P.; Dong, W. K.: Synthe-
ses, structures, hirshfeld analyses and fluorescent prop-
erties of two Ni(II) and Zn(II) complexes constructed from
a bis(salamo)-like ligand. Chin. J. Inorg. Chem. 35 (2019)
1283–1294.

5. An, X. X.; Zhao, Q.; Mu, H. R.; Dong, W. K.: A new half-salamo-
based homo-trinuclear nickel(II) complex: crystal structure,
Hirshfeld surface analysis, and fluorescence properties.
Crystals 9 (2019) 101.

6. Li, X. Y.; Kang, Q. P.; Liu, C.; Zhang, Y.; Dong, W. K.: Structurally
characterized homo-trinuclear ZnII and hetero-pentanuclear
[ZnII4LnIII] complexes constructed from an octadentate
bis(Salamo)-based ligand: Hirshfeld surfaces, fluores-
cence and catalytic properties. New J. Chem. 43 (2019)
4605–4619.



Pan et al.: C35H32N4O7 | 431

7. Li, X. Y.; Kang, Q. P.; Liu, L. Z.; Ma, J. C.; Dong, W. K.: Trinu-
clear Co(II) and mononuclear Ni(II) salamo-type bisoxime
coordination compounds. Crystals 8 (2018) 43.

8. Akine, S.; Nabeshima, T.: Cyclic and acyclic oligo (N2O2) lig-
ands for cooperative multi-metal complexation. Dalton Trans.
47 (2009) 10395–10408.

9. Kang, Q. P.; Li, X. Y.; Wang, L.; Zhang, Y.; Dong, W. K.:
Containing-PMBP N2O2-donors transition metal(II) complexes:

synthesis, crystal structure, Hirshfeld surfaces analyses and
fluorescence properties. Appl. Organomet. Chem. 33 (2019)
e5013.

10. Dong, W.-K.; Duan, J.-G.; Chai, L.-Q.; Liu, G.-L.; Wu, H.-L.:
Synthesis and structural characterization of new trinu-
clear cobalt(II) and nickel(II) complexes possessing five-
and six-coordinated geometry. J. Coord. Chem. 61 (2008)
1306–1315.


	Synthesis and crystal structure of (1E,3E)-2-hydroxy-5-methylisophthalaldehyde O,O-di(2-((((E)-(2-hydroxynaphthalen-1-yl)methylene)amino)oxy)ethyl) dioxime, C35H32N4O7

