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Pmap = Bis[2-(2-pyridyl)ethyl]-(2-pyridyl)Jmethylamine
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A(Cal) 8! dmloog (Exp) o285 A>3 58 1-0 (S ™ 58 (*) Shign S 4905 9 (&) bigy Job o1 Jouer

1 2 3
Exp. Cal. Exp. Cal. Exp. Cal.
Cu;-Cly 2.268 2.282 Cu:-Cly 2,290  2.300 Cu:-Cly 2218  2.254
Cui-Ng 2.000 2.112 Cui-Ng 2.008  2.080 Cui-Ng 2.098 2131
Cui-N2 2.053 2.141 Cui-N2 2.074  2.188 Cui-N2 2.062 2157
Cu1-Ns 1.991 2.149 Cu1-Ns 2.007  2.075 Cu1-Ns 2.852 2919
Cu1-Ng 2.284 2.217 Cu1-Ng4 2.198  2.295 Cu1-Ng4 2079 2142

Cl;-Cu;-N;  96.38 95.26 Cli-Cui-N;  91.35 92.51 Cli-Cui-N;  98.72 97.79
Cli-Cui-N2  168.04 168.40 | Cl;-Cui-N2  159.77 165.45 | Cl1-Cui-N2 187.87 175.36
Cli-Cui-Ns  94.27 96.26 Cli-Cui-Ns  90.69 91.12 Cli-Cui-N3 126.18 131.155
Cli-Cui-Ng  95.93 97.35 Cli-Cu;-Ns 10112 9953 | Cli-Cui-Ns  99.34 105.277
N:-Cui-N2  82.65 79.90 N1-Cui-N2 81.06 80.105 N1-Cui-N2 81.12 79.38
N.-Cui-Ns  82.51 79.86 N2-Cui-Ns 92.92 92.20 N2-Cui-N3 54.92 53.38
Ns-Cui-Ns  93.22 106.80 N3-Cui-N4 97.91 98.74 N3-Cui-N4 26.84 26.08
N4-CU1-N5 125.85 115.85

4 5
Exp. Cal. Exp. Cal.

Cu:-Cly 2.237 2.251 Cu:-Cly 2.241 2.255

Cus-N; 1.999 2.138 Cui-Ng 1.972 2.057

Cui-N; 2.122 2.190 Cui-N, 2.820 2.921

Cu1-Ns 2.948 2.930 Cui-Ns 2.270 2.279

Cui-Ng4 2.373 2.141 Cui-Ng 2.935 2.976

Cui-Ns 2.803 2.936 Cui-Ns 2.088 2.088

Cu1-Ns 1.989 2.149 Cu1-Ns 2.881 2.914
Cl;-Cu;-N; 95.94 96.617 Cl;-Cuz-Ng 93.88 94.44
Cl;-Cusi-N2 175.18 174.973 Cl1-Cus-N3 152.65 127.161
Cl;-Cu;-N3 130.73 130.270 Cl1-Cuz-Ng4 154.25 175.265
Cl;-Cu;z-Ng 104.79 104.582 Cl1-Cus-Ng 117.44 104.811
Cl;-Cu;-Ns 126.13 128.278 N1-Cui-Ns 79.03 77.06
Cl;-Cu1-Ns 99.68 103.077 N2-Cu;-Ns 54.09 52.08
N1-Cui-N2 82.48 78.438 N3-Cu1-Ns 78.08 75.26
N2-CU1-N3 27.40 25.890 N5-CU1-N7 95.51 93.12
N3-Cu1-N4 97.86 106.969
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PSS veu-cl VCu-N ve=c veaN VN-N
Exp. Cal. | Exp. Cal. Exp. Cal. Exp. Cal. Exp. Cal.
\ -- 314.7 -- 185.33 -- 161481 | -- 1612.82 -- --
Y -- 303.62 | -- 196.51 | -- 1644.11 | -- 1612.39 -- --
1 -- 33296 | -- 183.19 | 1613 1612.28 | 1294 1296.04 -- 1310
3 -- 328.96 | -- 172.60 | 1612 1612.06 1557  1519.20 -- 1307.13
0 -- 34252 | -- 167.29 | 1558 1597.66 | 1464 1517.6 -- 1279.29
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53 B3LYP/LANL2DZ/6-311+ G(d , P) (5l tomlons gelans 5310 (5 oukl gy (sl oS 5 3 53 S0 QUi 5 5 S,
Sl oals plis Y J}A:—

01 Sl ot F Sl (J9TV90 SIH S (T 299 S9N S o3I T Jgu

oSS T dsb Jusl 5 5! Al o, SN0 dlysl IS e Je sl
(nm) (ev) al w5
\ 231.600 5.353 0.108 95a 101a
291.037 4,260 0.047 85b 99h
374.204 3.313 0.055 91b 99h
385.058 3.219 0.036 93b 99h
Y 287.842 4.307 0.116 92b 103b
365.899 3.388 0.057 96b 103b
232.364 5.336 0.05 100a 106a
229.343 5.406 0.046 100b 107b
3 205.504 6.033 0.053 95a 103a
231.445 5.337 0.053 95b 102b
288.847 4,292 0.033 87b 100b
384.855 3.222 0.07 94b 100b
4 198.512 6.246 0.107 94a 106a
208.367 5.950 0.055 103a 109a
289. 16 4,289 0.021 92b 105b
377.623 3.283 0.085 97b 105b
5 185.473 6.680 0.092 107b 118b
197.640 6.260 0.057 111a 118a
225.978 5.486 0.106 100b 115b
307.121 4.037 0.790 105b 115b
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S35 S sN 50 sl Sy sl Sl ol 55 ol FAF/ABD zs* Jdsb 1100 (LUMO) Jt 51 4, 94 (HOMO-6) | S  sla

53wl (LMCT) 55 0 5 4 I 51 ,L sl ol ol cos g N(d) 4 C};,-\Juzs\ﬁmu,bs,\ijxf.u@,&;f}u

L 106 (LUMO +1) Jtw sl 4 94 (HOMO-11) Jluw sl 51 55231 Uil 4 b g e cols adalinn ¢S o 5 68 F oS 5

T N g5 5l sl oyl sl e, bdmpzp S ) S50 sls Tl sl Sl ol 53 .ol 20 5L VAADYY T dsb

100 Jtiaysl 31 59,531 Uil 4 b gy o cols otalicn &S 5 550 S 5 3 ol (MLCT) WS w0 36 51,L JUisilg 03

.\5@ $9y dljﬁy sl Jlu, sl Sl ol 5s .l e gL YYO/AVA s Jsb L 115 (LUMO)JLs 5! 4(HOMO-15)

(A Y Y s K8) cl (MLCT) LS 4 56 5L JUsl 5 63 T 4N g5 3 ! by ealayl tdmpza

el odalie BB Jad 55 45l 5 4l sla Il ysl 5 SIS sl oy o Lol o V-0 (sla bl s g ST1 sl JUs

A0S ULy 30 JUHI Gl (g yo of yois 4 59 5T (Sl JEI! £ 9o

SaS zedb e I ol S Jlsl oy o Sy Sl Jisl ey b coale

6l IR JUa!

231.600 95a 101a 0.01%S - 99.97%P - 0.01%d 25.61%s-74.36%p-0.01%d ILCT
231.600 96a 102a 0.19%s - 99.79%p - 0.01%d 0%s5-99.96%p-0.04%d LLCT
291.037 85b 99b 100%s 17.13%s - 82.86%p - 0%d LMCT
1 374.204 91b 99b 75.15%s — 6.99%p — 7.85%d 17.13%s - 82.86%p - 0%d LMCT
365.899 96b 103b 96.21%s — 2.11%p — 1.68%d 9.11%s-90.78%p-0.11%d LMCT
287.842 92b 103b 0.01%s-0.02%p-99.97%d 9.11%s-90.78%p-0.11%d MLCT

2

287.842 88b 103b 100%s 9.11%s-90.78%p-0.11%d LLCT
232.364 100a 106a 2.07%s — 97.92%p -0.01%d 25.12%s- 74.87%p -0.01%d LLCT
384.855 94b 100b 0.20%s5-99.23%p-0.57%d 7.84%s-92.02%p-0.14%d LMCT

3 205.504 95a 103a 0.06%s — 99.94%p — 0.51%d  36.26%s — 63.72%p —0.02%d ILCT
231.445  95b 102b 0.06%s-99.44%p- 0.51%d 24.98%s — 75%p -0.02%d MLCT
198.512  94a 106a 0%s- 0.27%p-99.73%d 14.87%s-82.12%p-0.01%d MLCT
4 377623  97b 105b 7.28%s-88.14%p-4.58%d 1.14%s-98.86%p-0.01%d LMCT

208.367  103a 109a 25.08%s-74.90%p-0.02%d 67.05%5-0.82%p-32.13%d ILCT

197.636  1lla 118a 35.87%s¢-64.11%p-0.02%d 0.51%s-0.83%p-91.17%d LLCT

5 225.978  100b 115b 0.01%s-0.02%p-99.97%d 0.02%s-99.92%p-0.05%d MLCT
307.121  105b 115b 0.32%s-0.05%p-99.63%d 0.02%s5-99.92%p-0.05%d LMCT
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1 WA 5l Y4 o led (o I ILKen 5 (S

ORI s (0 0L S YPOAA M 5 LMCT 7 50 b 5 sl =YYV PPM 3l (655 10 051 (ol ol 4l lda ¥

Wl 0 551553 63 e o1 W 1L U 5 e o1 glacd gl e

PPm s 3 S OT (5 ol zonal (S 5IAi0 §1-0 (S L™y 13— (o 2 4 I S 510d0 0 J9ua

o ShaS W gor loasd olr 4 by VW ot 0l el s alr 4l
1 -4272.14 - 684.86
2 -4029.21 -927.79
3 -4392.66 - 546.34
4 -4578.54 -378.54
5 -4141.53 - 815.47

cﬁﬁ‘bwﬁ@bﬁ)‘w\fﬁ‘w&bﬁ‘b“@%ﬂj&l’-‘bl:—-\.ob\—O&Lﬁs_éjd)lﬁ:-b&beﬂjij

d).\q-).\\/AEJ\J:MjLMCT C}“d}l"wr‘.‘@)ﬁg‘)b)"u“‘Gﬁfdjﬁffbgﬁ"b}ﬁ.d)b‘ﬁbW"‘}:‘ikj)‘b

ol odel &
LMCT Zgo Job (om0 (9591 5k - o (Glowss (gl w010 S ol 5 SoEbs S w3 (& 2 190
S 6%3Cu Vewct Cu-Cl Cu-N* g(Cu) q(C1) LMCT 1/AE
) (ppm) (e A) A) (nm) (10-1Kj)
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Abstract

The new anticancer complexes with tripodal ligands formulated [Cu(pmea)Cl] (1), [Cu(pmap)CI] (2),[Cu(bpdmpz)CI]
(3), [Cu(bdmpzp)CI] (4), and [Cu(tdmpza)ClI] (5) have been used for calculations at B3LYP/LANL2DZ/6-311+G (d, p)
level of density functional theory (DFT). Their CIFs with CCDC (1) 1491458 (2) 1491471, (3) 1558493, (4) 1558493, and
(5) 15584496 show that they crystallizes in triclinic, monoclinic, monoclinic, triclinic, and monoclinic systems,
respectively. The structural comparison of the mentioned complexes could followed through their physicochemical
properties such as, electronic transmission in UV-Visible spectroscopy, chemical shift of metal center NMR, total energy,
and frontier molecular orbitals (FMOs) energy. The relation of structure especially ligand electron donating ability with
these properties has been discussed. The calculated electronic absorption spectra show electron-transition bands of intra-
ligand charge transfer (ILCT) with 1 — ©*, metal to ligand charge transfer (MLCT) with n* — n (d), and ligand to metal
charge transfer (LMCT) with 1 —n(d) and MLCT with * n(d) — = character for 1, 2, 3, 4, and 5 respectively.
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