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SUMMARY
SYNTHESIS AND CHARACTERIZATION OF CHIRAL Cu(ll), Co(ll), Ni(ll)
COMPLEXES OF N,N’-BIS(3-TERT-BUTYLSALICYLIDENE)-(R,R)-1,2-
CYCLOHEXANEDIAMINE AND N,N’-BIS(3,5-DI-TERT-
BUTYLSALICYLIDENE)-(R,R)-1,2-CYCLOHEXANEDIAMINE

In this research we synthesis salicylaldehyde derivatives from the Reimer tiemann reaction of
phenol derivatives and chloroform in ethanol and sodium hydroxide solution 30%. After this, we
synthesized salen ligand from the condensation reaction of (R,R)-1,2-cyclohexanediamine and
salicylaldehyde derivatives. And then, complexes were synthesized from ligands and transition metals
including Cu(ll), Co(ll), Ni(ll). Synthesized compounds were characterized by IR, UV-vis, ESI-LC/MS,
'H-NMR. The obtained result showed that the complexes were true. The central metals linked to N and
O and H" was separated from OH group.

1. MO PAU

Cac base Schiff, dac trung bdi nhom chirc imine hay azomethine (>C=N-), ching
tao cac phtrc chit quan trong trong duoc va héa duge, ¢6 hoat tinh sinh hoc 1y thi nhu:
khang khuén [1-6], khang ndm [3-6] va khang ung thu [7-8]. Céc base Schiff ciing co
vai trd quan trong nhu cac ligand chelate trong héa hoc phdi tri v6i cac kim loai chuyén
tiép. Chiing dé& tong hop, 6n dinh trong cac diéu kién oxy hoa va khir, va c¢6 céu trac linh
hoat ¢ tng dung da dang [9-14], do dé cac phuc nay duoc st dung lam xuc tac dong
thé va di thé cho nhiéu qua trinh hoa hoc [15-18] Ngoai ra, khi tao phirc véi cac kim
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loai chuyén tiép tao ra cac hop chat méi c6 hoat tinh sinh hoc ting 1én va giam kha ning
gy doc cua cac base Schiff [19-21]. Dua trén 1y do trén, ching t6i dé tién hanh tong
hop va nghién ctru dic trung cua phic Cu(Il), Co(Il), Ni(II) v6i 2 base Schiff.
2. THUC NGHIEM
2.1. Hoa chit va dung cu

Céc hoa chét phuc vu cho viée tong hop hitu co va dung méi dau cia hing Merck
(Puc) va Aldrich (M¥). Bot silica gel cho sic ky cot 100 - 200 mesh (Merck), ban mong
sdc ky silica gel dé nhom Art. 5554 DC - Alufolien Kiesel 60 Fys4 (Merck). Phé IR dugc
do trén may Spectrum Two (Perkin Elmer), phuong phap do: Phan xa toan phan trén b
UATR Two. Phd UV-vis duoc do trén may Hitachi U-2900, dung mdi CH,Cl,. Phé
cong hudng tur proton 'H-NMR (500 MHz) dugc do trén may cong hudng tir hat nhan
Avance 500 (Bruker, CHLB Diic). Piém néng chay dugc do trén may Boetius. Pho MS
duoc do trén may ESI-LC/MS Agilent 1100 series (USA) cua Vién Hoéa hoc, Vién Han
1am Khoa hoc va cong ngh¢ Viét Nam.
2.2. Tong hop din xuit ciia salicylaldehyde

Dan xuat cua phenol (13,31 mmol) duoc hoa tan vao 10 ml etanol 96%, sau do
thém dung dich NaOH 30% (133,1 mmol). Bun néng hon hop téi 70-80°C, nho tir tir
CHCl; ting giot (53,24 mmol) vao hon hop phan tmg. Sau khi nho giot xong, hon hop
phan tng duogc gitt & 70-80°C trong 2,5h. Két thiic phan tng, co loai bo cloroform va
etanol, axit hoa bang dung dich HCI. Hon hop duoc chiét bang CH;COOC;Hs, loai
nuéc bang NaySO, khan loai bo dung mdi & ap suit thip nhan dugc san pham thd. San
pham 1am sach trén cot silica gel véi hé dung moi hexan va EtOAc (95:5).

3-tert-butyl-2-hydroxybenzaldehyde (2a): (39%) 1a mét chat 1ong mau vang
nhat. "H-NMR (CDCls, 500 MHz) & ppm: 11,78 (1H, s, CH=0); 9,87 (1H, s, OH); 7,53
(1H, dd, J=7,5 Hz, J=1,5 Hz, H-6); 7,40 (1H, dd, J=7,5 Hz, J=1,5 Hz, H-4); 6,95 (1H, t,
J=17,5Hz, H-5); 1,42 (9H, s, C(CHs)3).

3,5-di-tert-butyl-2-hydroxybenzaldehyde (2b): (40%) 1a chit rin mau vang
nhat. "H-NMR (CDCls, 500 MHz) & ppm: 11.63 (1H, s, CH=0); 9,87 (1H, s, OH); 7,59
(1H, d, J=2,5 Hz, H-6); 7,34 (1H, d, J=2,5 Hz, H-4); 1,43 (9H, s, C(OH)-C(CHjs)3); 1,33
(9H, s, CH-C(CHa)3-CH).
2.3. Tong hop ligand

Nho tir tir dung dich dén xuét ciia benzaldehyde (11,2 mmol) trong 12,4 ml etanol
vao hdn hop gém (R,R)-diaminocyclohexane-L-(+)-tartarate (5,6 mmol) va K,COs
(11,2 mmol) trong 7,2 ml HO. Pun hoi luu hdn hop dén khi phan ung két thuc, dimg
dun va thém 7,2 ml H,0, khudy hon hop phan tmg 3h & nhiét 46 <5°C. Loc hut chan
khong, rira két tua béng 4 ml x 2 C,HsOH. Chét ran (hodc keo) thu dugc, dugc hoa tan
trong CH,Cl, va rira 2 1an bang nudc va rira 1 lan bang nudc mudi, lam khan bang
Na,;SO; va dung méi duoc loai bo & ap suat thip thu duoc san pham mau vang,
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N,N’-Bis(3-tert-butylsalicylidene)-(R,R)-1,2-cyclohexanediamine (3a): (93,3%)
Chét rén mau vang. "H-NMR (CDCls, 500 MHz) & ppm: 13,87 (2H, s OH), 8,29 (2H, s,
CH=N), 7,24 (2H, dd, J=7,5 Hz, J=1,5 Hz, H-6’, H6"), 6,99 (2H, dd, J=7,5 Hz, J=1,5
Hz, H-4>, H4), 6,71 (2H, t, J=7,5 Hz, H-5, H5""), 3,33 (2H, m, H-1, H-2), 1,98 (2H,
m, H-3, H-6), 1,89 (2H, m, H-3, H-6), 1,75 (2H, m, H-4, H-5), 1,48 (2H, m, H-4, H-5),
1,40 (18H, s, -C(CHs)3) ; IR (cm™): 2936 (C-H); 1627 (C=N); 1266 (C-N); 1144 (C-O);
749 (C-H). ESI-LC/MS: 435,2 [M+H]",

N,N’-Bis(3,5-di-tert-butylsalicylidene)- (R,R)-1,2-cyclohexanediamine (3b):
(94,1%) Chét rdn mau vang. *H-NMR (CDCls, 500 MHz) & ppm: 13,69 (2H, s, OH),
8,29 (2H, s, CH=N), 7,29 (2H, d, J = 2,5 Hz, H-6>, H-6>), 6,97 (2H, d, J= 2,5 Hz, H-4",
H-4°"), 3,31 (2H, m, H-1, H-2), 1,95 (2H, m, H-3, H-6), 1,87 (2H, m, H-3, H-6), 1,73
(2H, m, H-4, H-5), 1,46 (2H, m, H-4, H-5); 1,41 (18H, s, C(CH3)3); 1,23 (18H, s,
C(CHs)s); IR: 2951 (C-H); 1630 (C=N); 1269 (C-N); 1174 (C-O); 711 (C-H). ESI-
LC/MS: 547,4 [M+H]"

2.4. Tong hop phirc chat

Dung dich cia 2mmol mudi acetat cta kim loai trong 25ml etanol dugc nho giot tir
tir vao dung dich ctia 2mmol ligand trong 10ml etanol. Khudy hdn hop 2 gid ¢ nhiét do
phong, thém 2mmol Na,COs vao hdn hop phan tmg, khudy tiép 2 gio. Loc két tua thu
duoc.

Hop chit 4a: (82,0%) Chit rin mau ndu. IR (cm™): 2939 (C-H); 1621 (C=N);
1337 (C-N); 1141 (C-0); 750 (C-H); 652 (Cu-O); 465 (Cu-N). UV-vis (CHCly) Amax
(nm): 271, 281, 374. ESI-LC/MS: 496,2 [M+H]".

Hop chit 4b: (83,5%) Chét rin mau cam. IR (cm™): 2948 (C-H); 1597 (C=N);
1313 (C-N); 1145 (C-0); 749 (C-H); 566 (Co-O); 440 (Co-N). UV-vis (CH,Cly) Amax
(hm): 353, 412. ESI-LC/MS: 492,1 [M+H]".

Hop chét 4c: (83,0%) Chit rin mau cam. IR (cm™): 2944 (C-H); 1615 (C=N);
1338 (C-N); 1143 (C-0); 742 (C-H); 570 (1-0); 450 (Ni-N). UV-vis (CH2Cly) Amax
(nm): 268, 344, 416. ESI-LC/MS: 491,2 [M+H]".

Hop chét 4d: (79,5%) Chat rin mau nau. IR (cm™): 2947 (C-H); 1621 (C=N);
1381 (C-N); 1166 (C-0); 787 (C-H); 536 (Cu-0); 410 (Cu-N). UV-vis (CH2Cly) Amax
(nm): 258, 280, 378. ESI-LC/MS: 608,3 [M+H]".

Hop chét de: (84,5%) Chit rin mau cam. IR (cm™): 2950 (C-H); 1594 (C=N);
1319 (C-N); 1174 (C-0); 785 (C-H); 542 (Co-0); 410 (Co-N). UV-vis (CHCly) Amax
(nm): 359, 417. ESI-LC/MS: 604,3 [M+H]".

Hop chét 4f: (82,0%) Chat rdn mau cam. IR (cm™): 2951 (C-H); 1615 (C=N);
1323 (C-N); 1172 (C-0); 784 (C-H); 541 (Ni-O); 430 (Ni-N). UV-vis (CH2Cl2) Amax
(nm): 267, 349, 422. ESI-LC/MS: 603,3 [M+H]".

3. KET QUA VA THAO LUAN
Céc dan xuat trung gian va cac san pham duoc tong hop theo so d6 1, 2.
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R1QOH CHCI5, NaOH 30% R1{§OH HO  OH
EtOH, 60-70°C EtOH/H,0, Hoi luu
Ra R R
1 2 2

2 3

2a, R1=H; R2=Tert-butyl
2b, R1=R2=Tert-butyl

3a, R1=H; R2=Tert-butyl
3b, R1=R2=Tert-butyl

So do 1: Tong hop ligand

Me(OAc),, Na,CO3

N  N=
R14Q:OH HO:@—&

Ry

3

R

3a, Ry=H; Ry=Tert-butyl

EtOH, rt

=N _N=
Me\
/
R o o Ry
R, 4 R,

4a, Ry=H; Ry=Tert-butyl; Me=Cu

4b, R =H; R,=Tert-butyl; Me=Co
4c, Ry=H; Ry=Tert-butyl; Me=Ni
4d, R =R,=Tert-butyl; Me=Cu
4e, R=R,=Tert-butyl; Me=Co
4f, Ry=R,=Tert-butyl; Me=Ni

3b, Ry=Ry=Tert-butyl

So do 2: Tong hop phirc
3.1. Pic trung phd ciia din xuit trung gian

CAu truc cua hop chét trung gian 2a, 2b dugc nghién ctru bang phuong phap phd
'H-NMR. Béi v6i hop chét 2a c6 mot mili don tai 1,42 ppm tuong tng véi 9H cua
nhom tert-butyl; 3 tin hiéu cong hudng trong vung 7,53 — 6,95 tuong tng véi 3H vong
benzen; 2 tin hiéu tai 9,87 va 11,78 lan lugt cta proton trong nhém —OH va —CHO.
Tuong ty nhu vay hop chét 2b ciing duoc xac dinh bang phwong phap phd. Trong phd
'H-NMR cua hop chat 2b ¢o tin hiéu cong huong tai 11,63 ppm dic trung cho proton
cua nhom —CHO.

Céu trac cua hai ligand 3a, 3b dwoc nghién ctru bang phuong phap phd *H-NMR.
Trong phd 'H-NMR cua ligand 3a Thay xuét hién day du cia cac proton cua hop chat.
Tin hi¢u cong hudng tai 1,40 ing v6i 18H cua hai nhom tert-butyl. Céc tin hi€u cong
huong trong khoang 1,48-3,33 tng v6i 10H cua vong cyclohexan. 3 tin hi¢u vung thom
ung voi 6H cda 2 vong benzen. 2 tin hi€u con lai tai 8,29 va 13,87 tng véi proton cua
nhém OH va nhém —CH=N. Trén phé *H-NMR ciia hop chit 3b ciing c6 cac tin hiéu
cong huong dic trung ciia hop chat va twong ty nhu hop chat 3a hop chét 3b ciing c6 tin
hiéu cong huong tai 8,29 ppm tng vdi proton cia nhéom —CH=N.
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Hinh 2. Phé hong ngoai ctia ligand 3b
(C36H54N20;)

Hinh 1. Phé hong ngoai cta ligand 3a
(C28H3sN:02)



Ngoai ra céu tric ligand 3a, 3b con dugc nghién ctru bang phuong phap phd
IR va MS.

Trén phé IR cua ligand 3a, 3b Hinh 1, Hinh 2 cho théy cac cuc dai hép thu o:
2936 cm™ va 2951 cm™ ung vé6i dao dong v C-H no, 1627 cm™ ung véi dao dong v
C=N, con tin hiéu tai 1266 va 1144 cm? ung véoi dao dong cua lién két C-N va dao dong
v cua lién két C-O. Ngoai ra trén phd hong ngoai ctia hai ligand khong thiy xuat hién
cuc dai hap thu tmg véi lién két N-H. Qua d6 chimng to phan tmg ngung tu giita andehit
va amin d4 xay ra va lién két imin C=N d3 c¢6 ¢ hai ligand 3a, 3b.

Trén ph MS ciia hai ligand 3a thiy xuit hién manh ion phan tir 435,2; con trén
phd MS ciia 3b 13 547,4. Ca hai manh ion phan tir nay déu ing véi ion gia phan tir
[I\/H'H]Jr phu hop vai cong thirc cia hop chét 3a; CagH3sN>0, va 3b: CssHs4NL05.

3.2. Pic trung pho ciia cac phire
Céc phire tong hop duoc, dugc dic trung bang phuong phap phd IR va MS.
Phd IR cua cac phurc 4a, 4b, 4c, 4d, 4e, 4f duoc dua ra trén Hinh 3-8.
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Hinh 3. Ph6 hong ngoai ctia phirc 4a Hinh 4. Ph6 hong ngoai ctia phirc 4b
(C28H3sCuN;0;) (C28H35CoN202)
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Hinh 5. Phé hong ngoai ctia phirc 4c Hinh 6. Phd hong ngoai ctia phu'c 4d
(C2s8H3sN2NiO;) (C3sH52CuN;02)
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Hinh 7. Phé hong ngoai ctia phirc 4e Hinh 8. Phé hong ngoai ctia phirc 4f

(C36Hs52CoN202) (Cs36Hs52N2NiO2)

Tt Hinh 3-8 c6 thé thay trén phd hong ngoai cua cac phirc kim loai khong thay
xuét hién céac cuc dai hép thu cua lién két O-H, hai phuc 4b, 4e xuét hién cuc dai hép
thu tai 3402; 3393 Cm'l, dac trung cho dao dong v O-H cua H,0. Trong cd 6 phuc déu
théy xuét hién céc cuc dai hép thu déc trung ctia dao dong v C-H ¢ khoang 2930 em’™;
Céc cuc dai ¢ khoang 1600 em™ ung v6i dao dong cua lién két C=N; va cac cuc dai hép
thu & khoang 1200 em’ ung voi dao dong cua lién két C-N va lién két C-O. Va dic biét
trén phé cua cac phtrc déu xuét hién cac cuc dai hép thu dac trung cho lién két Me-O va
Me-N trong viing 400 — 652 cm™.
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Hinh 13. Ph6 UV-vis ctia phirc 4e Hinh 14. Phé UV-vis ctia phirc 4f
(Cs6Hs52CoN20;) (Cs6Hs52N2NiO32)

Pho UV-vis ctia cac phuc 4a, 4b, 4c, 4d, 4e, 4f dugc dua ra trén Hinh 9-14.

Quang phd hép thy phan tor UV-vis clia cac phirc chat duoc do trong dung moi
CH.Cl, trong khoang budc song tir 250-600 nm. Trong viing budc song ndy c6 cac kiéu
chuyén electron. Chuyén mirc n—m* ctia lién két C=C va C=N trong ving 270-300 nm
[22]. Chuyén mirc T—* trong ving 317-370 nm lién quan dén orbital phan tir C=N va
vong benzen [23]. Cac cuc dai hap thy nam trong khoang 390 — 450 nm ving niy tng
v6i su chuyén electron cuia ligand t6i kim loai. Ngoai ra khi so sanh phé UV-vis cua
phirc kim loai véi cac ligand khac nhau (4a va 4d, 4b va 4e, 4c va 4f) c6 thé thay rang,
viéc thém cac nhom thé day dién tr 1am cho cuc dai hap thu thay d6i khong déng ké.
Dic biét trén phd UV-vis ctia hop chét 4b, 4e timg véi phiic clia Co?* khong c6 ving hap
thy vao khoang 270 — 300 nm g vé6i budce chuyén n—n* ciia lién két C=N, diéu d6 co
thé do hinh thanh lién két cho nhan 6n dinh giita N-Co [24].

Trén phé MS cua céac phuc chét 4a, 4b, 4c, 4d, 4e, 4f déu xuét hién céac ion gia
phan tir [M+H]" lan luot 1a: 496,2; 492,1; 491,2; 608,3; 604,3; 603,3 phu hop véi cong
thirc cua phic chat 4a: CogH3sCUN,O,, 4b: CogH3sCoN»O,, 4c: CogHigNoNiO,, 4d:
C36H52CUN>O5, 4e: CzgHs5oCoN5O,, af: C36H52N2Ni02.

4. KET LUAN

Pi tong hop dugc 2 ligand 1ap thé 1a N,N’-Bis(salicylidene)- (R,R)-1,2-
cyclohexanediamine and N,N’-Bis(3,5-di-tert-butylsalicylidene)- (R,R)-1,2-
cyclohexanediamine va tong hop duge 6 phtic chat quang hoat ciia Cu?, Co®, Ni** voi
2 ligand. Két qua nghién ctru dic trung hoa 1y cho thay trong cac phirc lién két Me-O va
Me-N da hinh thanh.
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Loi cam on: Cdc tdc gid cam on sie tai tro cia Quy phdt trién Khoa hoc va Céng nghé
Quéc Gia Nafosted (Ma s6 dé tai: 104.01-2014.37) dé thuc hién céng trinh nay.
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