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2 9 Cloleg Z3sl= 4219 sale 2E Mn(ll)(L a)Cl]: n=1~11} & Mn(CH,COO) - 4H,0%} ¥
2] Zheko] Y 7FE{H Lo 2H-E] A4} o] saledd #171=3 diamingt {ethylenediamine, 1,3-propanediamine,
2,2-dimethyl-1,3-propanediaminey-phenylenediamine}} aldehyder {salicylaldehyde, 5-chlorosalicylaldehyde,
3,5-dichlorosalicylaldehyde, 3,5-tht-butyl-2-hydroxybenzaldehyd& methancg2allr E3-$-A1A 4 3led
ool F e g AEEE YA, AEE, dRAH 2 UVVIS, IR, NMR 2333hy 55 o83k 2l - 31
s,

FXo]: salers] ZE, [Mn(ll)(L a)Cl]

ABSTRACT. A series of novel salen-type complexes {[Mn(IIDQCI]: n=1~11} containing Clion were obtained

by reactions of the Mn(Ci€0OO0), - 4H,O with the potentially tetradentate compartmental ligang {£}, prepared by
condensation the of one mole of diamine {ethylenediamine, 1,3-propanediasphemnylenediamine, and 2,2-dimethyl-
1,3-propanediamine} with two moles of aldehyde {salicylaldehyde, 5-chloro- salicylaldehyde, 3,5-dichlorosalicylal-
dehyde, and 3,5-dert-butyl-2-hydroxy-benzaldehyde} in a methanol solution. The resulting salen-type ligands and their
Mn(lll) complexes were identified and characterized by elemental analysis, conductivity, thermogravimetry and UV-
VIS, IR, and NMR spectroscopy.

Keywords: Salen-Type Complexes, [Mn(l11){)CI]

N B cycloproponatiof] At} Wk-§-, 22]37 olefin®] epo-

xidation W&l el 2] A elel= Alo] H3 A3

Salen, thiosalen;22]3 o]&3} #AH Aola< 2 Uet2 o] Fel o viehh sFshiksAd el vk
29 L 18R RelellA FsEA AyEa AL of2] 7 ABRMEE M wEE 8 5 8
ekt AN Fé-salen 33> v AA Diels- = sale®] T3 €Y vl 2}Eol| A salenz]7t=e]
Alder ¥I-§-(asymmetric Diels-Alder reaction), epoxide §54 £l 719138 At} *® salend] 7t B 3
9] 38 93 uk-$(ring opening), sulfide, aziridination, & 4 #o]g&z) g ow FES A, o]
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Foll W2 Ao XAl AAT o8] SA=FH ¢
o}, o] FESANME ZF ol 202 H|xje] A% )
(NOF 3)o] #AE} £8, o] FEol T4 22 &0l
24 27=rt Sske s AR = 9lvt. thiosaledt
olel frAkel A5, A HOZ Ni(ll) ZHE-2> 419 At
g 7| F13e & dAke] b 2h(alkylation)
SR Ni(l) o3 a9l =gsle] 27} <ol
& -2 gl o] (counter iord] WiYEr A4 A
AEE g3 e V)skrxelA S-alkyl 2871
= Al=3 (cisoid) FAll| siet. o]F Aol FEE
= AHEAZA ZAET 3 FelRg AR
Abs}. ghelubg-, e Fel A S A3 gl t
srelpeae] AelA Al ds, J-8sst AlE A
Al o Aakell Fashe e o] B3hA 2hgel AbstA
A OF o438l A AAA - A ZAA M &
AE T FEelot. v, 0] AR ZIAAE
A f71 T vhell b o) R] St e
A, OF o443t 718 AdA Alsl B3 3eiA
ol WS A= A2 QAR -85 AT Zel
2} & 4 gl AskzAl 8} G4 porphyrin> Avbe
w8271 (25~ 60°C, 4~8atmplr Oel 2|3 elsls=
22 Absle]] 244 SR o] 4-5Ivh el 7k 4] AA A
& (radical-chain autoxidatiorl) #zg} w7 ]S
A B4 FEL weeae O PA4E S,
FadibEEg e SulEA g Al

Hylyp: X=H, Y
Hyloay: X=Cl, Y

2, #3k2A3} Fe(lll) porphyrin&-E&-2 731k sHE-2
Hallell 24 Fulje 715 7FAI3L slehY F4 salen®t
E2 A4 224 iodosylbenzendEx= mechloro-
perbenzoic aciEg ©]-4-3F @ alkeng] expoxidationl] <
o) &§3k3- gk}, o]ell 3 Jacobsen-Katsuki 53] 1
F3t 97t 9lom, AgAr A vk-$-(enatioselective
reactiondl] Mn(lll)-salen-=AS o]-&algi} 122

ol& salenfr=A B3HE Al At A= FHT
ol vanadyl saler&-&, Ni(ll) bis(alkylthio)salen#z-,
12]3! RhCk-3H,02} Schiff base®] 7F=2] ethanok
oj o2 HE] Rh(lll) ZEe]] ds Bagle} 2 18l
uk, salerd #17t=e] FAH vl X3S WA
7)) kel z2eA], & Aol A Schemelx 3 2
7}A] diamingr<} ¥ salicyl aldehydg] aldehydé-
7re] &3hkg) o5 sale) Schiff bas& 4]}, o
o} 1 X)3}7| (peripheral substituent: R, X, ¥ %
3t N,O, 719 A2l Schiff base2] 7= (HoLaw: N=1
~11%= diamine} salicylaldehydg] Z7& Z4lo=
HPAA Agdet. 22]3, o]F 7} g0l NO, 7
7| Schiff basel W#l2] 2)7k=2] Mn(lll) FE= o2
I o] AAAH LR sl

i) Mn(llethyl(salenf] &E H,L.w n=1, 2
ii) Mn(lllpropyl(salenfd &E HoLaw: N=3~9
i) Mn(llphenyl(salenfd & H.L.n: n=10, 11

Hjl,s: R=H, X =H,Y=H
Hylye R=H, X =CL Y =H
Hyl,s: R=H, X = CI, Y = CI
Hyl,s: R=H, X = = t-butyl
Hyl,: R=CHj, X =H, Y= H

3 y =H

Hplyeo: R=CH;, X = t-butyl, Y = ¢-butyl

Schemel. The prepared salen-type ligands.
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of ol EM7|7|. Sale] B)7F=2) o]9] Mn(lll) =}
E A4l A3 salicylaldehyde, 5-chlorosalicylaldehyde,

3,5-dichlorosalicylaldehyde, 3,5-tkt-2-hydroxybenz-

aldehyde, ethylenediamine, 1,3-diaminopropane, 2,2-1386.5(m),

dimethyl-1,3-propanediamine;phenylenediamine, Mn
(CH,COO) - 4H,0, NaCl, toluene, methanol, dichlorome-
thane 52 Aldrich === Sigmate] &F AlFeldd.
AN AT RIE A o]9] FEe el W &

A 313-& $]8le] Elemental Analyzer CHN-900(LECO
CORPORATION ST. JOSEPH MI, U.S.A)), ORION
Model 162 Conductivity Temperature Meter, Thermog-
ravimetric Analyzer(TGA 2050, TA Instruments), FT-
IR Spectrometer(Bruker), KONTRON UVIKON 860
UV-VIS Spectrometer, JNM-LA400 FT-NMR(JEOL)
2HE 44EAM, AVFER, dEA(TGA), IR
spectrum, UV-VIS spectrum, NMR spectruiis- ©]
23kt

=l = . Saled] 2]71=2} o]2] Mn(lll)
FEEE G2 AAA o= s

N,N'-ethylbis(salicylaldimine) - 1/4(HO), {H L.+ 1/4
(H:0), [1]}. 100mL methanel salicylaldehyde(50 mmol)
2} ethylenediamine(25 mmé -2 E3h-4-o8-8 2%]7}
Tt FFAIZ ol AR ARl o] o A4
¥ =Y 24 & oAk, methanok A& 3}
Yield: 73.7%. Anal. Calc(Found, %) forfl:sN.O, -
1/4(H,0): C, 70.44(70.28); H, 6.10(6.18); N, 10.27
(10.35). FT-IR(KBr; crri): 1635.8(C=N).

[MN(L «)Cl] - 1/2(H.0), [2]. 573727 (reflux
condenseg} 72w 7](addition funnefl A== A+
TsEe A (three-neck  round-bottom  flask)
HoLaci + 1/4(H:0) 217FE=(15 mmolg}t 50 mL toluen&
Wit o] E3HE 102 A% 54171 v methanol
30 mLef] 3¢l Mn(CHCOO} - 4H,0(15 mmo
A7bag7| 23] Aol o] 49l 302 Bt BF
Azl Fo| 147 A= air-bubblingt Al NaCl Z3}
T8N 20mLE ¥ F W AE AR SFA2 A
= AR PR Tl SN E AT E o83
of F5AZE o7 A SF4 100 miE A 7}e)
T 102 4% Aol Fol SA4E 20mLAEAA ¥
SAA F 354 AA o) AV, oA HAFelaL,

ol &,
1=

TEE - BRE) - AMAY - R - B

Ao A7k SR AHE F 21-871571(100°C)

2 7A&A]1Z1e}. Yield: 74.3%. Anal. Calc(Found, %) for
CisH1N:0:MnCl + 1/2(H,0): C, 52.55(53.07); H, 4.13
(4.65); N, 7.66(7.85). FT-IR(KBr; cil): 3435.0(m),
2954.9(w), 2893.6(w), 1627.3(s), 1539.7(s), 1444.2(s),
1330.7(m), 1293.7(s), 1202.5(m), 1148.5(m),
1126.9(m), 1084.6(w), 1029.0(w), 970.6(w), 902.8(m),
863.8(w), 799.7(m), 760.3(s), 629.8(s), 593.8(m), 463.9(S).
Assen{MeOH; £ =546 cmM*™M™). Aweo(=84.6 ohnitcn?
mol™®).

N,N'-ethylbis(5-chlorosalicylaldimine) - 1/2(H,0),
{HzLae + 1/2(HO), [3]}. 5-Chlorosalicylaldehyde(20 mmol)
2] methanol(100 mE32sl] ethylenediamine(10 mmol)
2] methanol(30 ml$-2-&- A7}8k}, o] L4 Aldo
Al AX 7T gt kst o AAE] AAGE wh AR S
]335k}, Yield: 32.4%. Anal. Calc(Found, %) for
C.H.N,O.Cl, - 1/2(H,0): C, 55.51(55.41); H, 4.37(4.30);
N, 8.09(8.11). FT-IR(KBr; ciif): 1631.9(C=N).

IMN(L +)C] * 1/4(H,0), [4]. [2]¢} 22 AHE o]
B3} Hylae' 1/2(H,0)(2 mmol®] toluene(100 miyE-
FEHE 102 A= 73 Fol Mn(CHCOO) -
4H,0(2 mmolp] methanol(30 mig24-&- A 7}3le}. o]
48NS 302 A% FFAA vl BT AE air-
bubblingt #le| NaCl £z 2mLE €32, 1|7t
A AR BHI Fol A NAFUINE o] §5}o]
FEARE. o7le] FF4 50mLE H7kste] 108 4
= Ao A FAEe] A7, o] AE st
Z57¢ toluenet-2 M)A 3k}, Yield: 94.1%.
Anal. Calc(Found, %) for {H:.N.O,C,MnCl - 1/4
(H.0): C, 44.68(44.71); H, 2.93(2.90); N, 6.51(6.45).
FT-IR(KBr; cni?): 3342.3(m), 2954.9(w), 2893.6(w),
1630.3(s), 1530.5(s), 1454.3(s), 1421.8(m), 1375.4(s),
1326.8(m), 1287.7(s), 1180.1(s), 1134.3(m), 1093.9(m),
1044.6(w), 846.7(m), 824.6(s), 804.2(s), 710.4(s), 663.3(m),
598.9(W), 491.2(m), 464.0(Wsen(MeOH; € =571
cn*M™). Aweon(=84.2 ohnitcn’mol™).

N,N'-propylbis(salicylaldimine) - 3/4(H,0), {HL acs*
3/4(H0), [5]}. Salicylaldehyde(50 mmo# 1,3-diam-
inopropane(25 mma#) methanol(100 mlg-24 S 24
7k Et BF3 Fol| So] 20mLAE E WA F
F41}, o)A WA Fol FFS 50 mLE 37} -

ek Y AN 9E 4 dom, o BRES

al
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o A AAe] A7|E, o] AAEE AR FF
G2 AF3t. o] A5 methanoh] A AZ2AEE 5
218713271 (100°Cell A 247 B¢t Z1&3. Yield:
50.8%. Anal. Calc(Found, %) for ;#:.N,O.CLMnCI:

C, 46.45(46.17); H, 3.21(3.78); N, 6.37(6.55). FT-IR
(KBr; cm™): 3346.2(m), 3226.7(w), 2927.7(m), 2871.8(w),
1618.0(s), 1535.5(s), 1459.2(s), 1381.3(s), 1298.2(s)
1272.4(s), 1181.5(m), 1134.1(m), 1091.0(m), 962.4(m),
867.2(w), 827.6(s), 812.4(s), 713.0(s), 658.7(s), 593.1(w),
518.4(m), 461.1(S)Assrn{MeOH; £=897 cn™™M™). Aweon

AFalsr, SFHFE MEH T Tkl AT A2y ()
oAlA 71z}, Yield: 81.5%. Anal. Calc(Found, %)
for CuHiNO; + 3/4(HO): C, 69.02(69.21); H, 6.64(6.74);
N, 9.47(9.85). FTHR(KBr; cil): 1637.0(C=N).

IMN(L .9)CI - H,0, [6]. [2]&} 72 AR Z o] -&a}e]
HoLacs + 3/4(H.0)(15 mmolp] toluene(50 mLE-3h-4-<4
< 108 A= 54171 vh Mn(CH,COOY) * 4H,0
(15 mmol¥] methanol(30 mL§-24-& H7}slc}. o] of
207 Mgk EH-E 308 9k 3FAIZ Sl 1
A7} A% air-bubblingt el NaCl Z3=2< 20 mL

293 A VI AR BFAR R 0w e
W FAE AT PR Fol) §AE Ha 3]
2 571, ]7]o) FF4 50 mE H7sked 102
A% Aom Qe IFY Aol A7, RS A

7k SRR AAE F 23727 (100°CpiA 2

7+ %<t 73}, Yield: 66.3%. Anal. Calc(Found,
%) for G-H:N,OMNCI - H,0O: C, 5253(52.52); H, 4.67

(4.83); N, 7.21(7.49). FT-IR(KBr; cif): 3405.2(m),

(=79.4 ohmt‘crmol™).
N,N'-propylbis(3,5-dichlorosalicylaldimine)- 1/4(H,O),
{H:L.acs = 1/4(H;O) [9]}. 3,5-Di-chlorosalicylaldehyde
(50 mmol®] methanol(200 ml§-24 ¢ 1,3-diaminopropane
(25 mmol¥] methanol(50 m-24-2- H713t A& 34
7b Bk F3e. o] A £0E IH UM &
o] 50 MLALE & w7hx] 55471 F< ice batki
A IR P b AR L ojTale] Aspe] At

3143.7(m), 2920.0(m), 2866.0(m), 1612.5(s), 1544.0(s),¥ methanok A& 3lv}. Yield: 95.1%. Anal. Calc

1469.5(s),

1444.2(s), 1404.1(s), 1362.7(m), 1343.8(m),(Found, %) for GH.N.O.Cl, - 1/4(H0): C, 48.09

1300.5(s) 1212.6(s), 1150.7(s), 1127.4(s), 1074.0(m),(48.09); H, 3.44(3.69); N, 6.60(6.66). FT-IR(KBr; &)n
972.6(m), 901.3(s), 806.9(s), 753.1(s), 616.9(s), 458.8(s)1632.0(C=N).

3801(m) )\374n"(MeOH; £=860 leMil). /\MeOH(:83-5
ohm*cmmol™).
N,N'-propylbis(5-chlorosalicylaldimine) - 1/4(H,0),

{HzLaca * /4(H,0), [7]}. 5-Chlorosalicylaldehyde(50 mmol)
methanol(200 mL)g-] ¢ 1,3-diaminopropane(25 mmol)

methanol(50 mlg-2%-& 713} o2 347+ 53t S
FA713 A2k Wzkske), o] uf AAE =3k A
A& methange A2 3le}. Yield: 86.5%. Anal. Calc
(Found, %) for GH.N,O.Cl, + 1/4(HO): C, 57.40(57.17);
H, 4.67(4.64); N, 7.87(7.80). FT-IR(KBr; ciji 1634.0
(C=N).

[MN(L .)CI], [8]. [2]9F 22 A5 o]-8-51e] Holocs -
1/4(H,0)(10 mmol¥] toluene(50 mL)EZ-4-H-S 10%
AZ F5A)7] vHEel Mn(CH;COO) - 4H,0(10 mmol)
2] methanol(20 mL)&<8-& HA3] 37|18}, o] of 7+
Ao Wl Eqhgol-g 308 Fot sk, Wz A
% air-bubblingt §] NaCl 38 15mlE ¥
3 W7 AR oA SFAIE e, SE Al
74 B2k el fl g SISV E o83l B
SAZ Aol F57-4 100 miE A7Fsle] 102 A5 A
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IMN(L +)Cl] * CHsOH, [10]. [2]¢} Z-& AAE o]
B3} Holaes* 1/4(H0)(15 mmoly] methanol(200 mL)
84S 102 A% 3HF-A17 el Mn(CH,COO) -
4H,0(15 mmol¥] methanol(50 mL)g-<8-& 4 7}3le}
o] uf -2 7k fNE 0% FF AT, A
A air-bubblingt oha<l| NaCEsE] 20 mL=E- 4
= F W A% o] SFAAIS o] 2 LA G AL
7HA B4R Fol $AE HAFWNE ol &3t ¥
A7}, of7]e S5 100 mE- H7kete] 102 A=
Zlom Al 224 AR o] A=), o) AE Fsk,
FR4= AR F AT (100°CHIA 2212 4
& Z1xA]Z1E} Yield: 50.8%. Anal. Calc(Found, %)
for C,H:.N,O,Cl,MnCl - CH,OH: C, 40.00(40.64); H,
2.98(3.15); N, 5.18(5.24). FT-IR(KBr; ¢t 3431.1(m),

30704(w), 2927.7(m), 2862.2(w), 1620.1(s), 1529.0(s),
1436.0(s), 1304.5(s), 1212.5(m), 1183.8(m), 1068.9(w),
868.1(m), 767.0(s), 620.0(w), 543.2(w), 510.4(m), 464.8(w).

)\3ggmy(MeOH; £=536 Cl’ﬁlel). /\MeOH(:45-2 Ohrﬁ1
cfmol™).
N,N'-propylbis(3,5-di-tert-butylsalicylaldimine), {HsL acs,
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[11]}. 3,5-Di+tert-butyl-2-hydroxybenzaldehyde(10 mmol)
2] methanol(100 mEg2Yell 1,3-diaminopropane(5 mmol)
2] methanol(20 mLg-2-8- =718t E3MES R7 &
ot ghpalket. o] 4g ALk WAR o AAE:
LAY AAEE 2712- methandk A3 3}, Yield:
89.2%. Anal. Calc(Found, %) for:£sN.O.: C, 78.21
(78.00); H, 9.94(9.81); N, 553(5.60). FT-R(KBr; gn
1631.6(C=N).

IMN(L w)Cl] - 1/2(H;0), [12]. [2]2} - AAE o
£3}o] HoLa.2 mmole] toluene(100 mL§-4-S 102
A% 85-4)7] T Mn(CHCOO), - 4H,0(9 mmol)
2] methanol(30 mLg-<§-& 2715k}, o] o 2oz
Wk Fof& 30% <t I AT K AR air-
bubblinggle}. o] glel] NaCl £3}4e 4mLE 92
F Bz A= 3FAA AL A 448 A Y
73t Fof] S-S FHAT)I, S5 100 ML= A7t
slo] 108 A= IHkehy -2 54 AAe] A7lv),
o] AREE o7} - A EGEF5)3 §l aceton@-z
A AA " ohgel AF7E27](100°CeIA 247 A=
71271}k, Yield: 48.4%. Anal. Calc(Found, %) for
CasHaNOMNCI - 1/2(HO): C, 65.61(65.13); H, 8.17(7.83);
N, 4.64(4.48). FT-IR(KBr, cm): 2950.9(s), 2904.6(s),

TEE - BRE) - AMAY - R - B

Aert) QAR Fo| NS FHALG &7
methanol 100 mE& F7} - K< 162) Fol| o|3}s}
of oJAE it o] AL A} FHEATIE A2
FA) A o] AZ1e}. o] FAA-S diethyl ether. A3 s}
3 dichloromethan& 2 A A3k}, Yield: 59.4%.
Anal. Calc(Found, %) for £H.oN.O.MnCl: C, 57.23
(57.20); H, 5.06(4.78); N, 7.03(7.09). FT-IR(KBr; &n
3053.1(w), 3024.2(w), 2958.6(m), 2904.6(m), 2867.9(w),
1627.8(s), 1605.8(s), 1544.1(s), 1469.1(s), 1443.9(s),
1397.4(m), 1302.6(s), 1277.0(s), 1247.6(m), 1218.4(m),
1149.4(m), 1125.4(m), 1072.0(m), 1029.3(w), 898.3(m),
802.5(m), 754.1(s), 607.0(m), 479.9(m), 459.0(m),
382.8(M). Aszam(MeOH; €872 cn™ ™). Ayeor(=80.9
ohni*cn?mol™).
N,N'-2,2-dimethylpropylbis(5-chlorosalicylaldimine) -
VAMHO), {Haws * VAH0), [15]). 5-Chiorosalicylaldehyde
(20mmol¥] methanol(100 mLE-24 ol 2,2-dimethyl-
1,3-propanediamine(10 mmél) methanol(50 mLE-2
& A7k Fol AledA] 1907 IgHo = AR
3 2AE ofFslal W2 methanak A A gk
Yield: 43.9%. Anal. Calc(Found, %) for.d0N.O.Cl, -
1AHO): C, 59.46(59.65); H, 5.38(5.48); N, 7.30(7.40).

2867.9(m), 1612.3(s), 1537.2(s), 1454.4(s), 1433.0(s),FT-IR(KBr; cni®): 1630.7(C=N).

1410.9(m), 1388.9(m), 1360.8(s), 1297.9(m), 1255.5(s),

IMN(L «)Cl] * H20, [16]. [2]8} 2 AR S o] &5}

1200.8(m), 1176.3(m), 1090.0(w), 876.1(w), 838.2(s), ¢I Halacs* 1/4(H.0)(2 mmol®] toluene(10 mLE-24-2

781.1(m), 746.6(m), 557.4(m), 481.2Whsm(MeOH:;
£=773 cm*™M™). Aweon(=88.7 ohmi‘cn?mol™).

N,N'-2,2-dimethylpropylbis(salicylaldimine) - 1/4(H,O),
{H.L a7 + 1/4(H,0), [13]}. Salicylaldehyde(50 mmgi)
mehtanol(30 mLE-2 ¢l 2 2-dimethyl-1,3-propanediamine
(20 mmol®] methanol(100 mk§<4-& 7}3lc}. oA
S AR2oA A7 AR A o iR Ay
AL B2E methanag A)3 3}, Yield: 75.6%.
Anal. Calc(Found, %) @HNO, * 1/4(H,0): C, 72.47
(72.65); H, 7.20(7.23); N, 8.90(8.96). FT-IR(KBr; &)n
1633.4(C=N).

IMN(L o)CI, [14]. [2]9} 72 AX]Z- o]-83led Hlag
1/4(H,0)(7 mmol®] methanol(50 mL)&-<}-& 102 A
= 35417 Th&e]l Mn(CHCOO), - 4H,0(21 mmol)
2] methanol(50 ml§-94-&- Y=}, o|72& 308 A=
g8kl 17 A% air-bubblingt ¥l NaClZsh4-
4 10 mLE ¥ W7 AE oA ARG o A&

108 A% 3FAZ vie Mn(CHCOO) - 4H,0
(2 mmolR] methanol(20 mLy&2 & A7}5l}, o] AS
302 E<t 353k 117 A= air-bubblingt wFa-l|
NaCl 2358 2mlE 4¢3l X7k A= Ax 35
A7t o] elg AL YAk Fol 5T
7)o 2FH4 50 mLE Arbele] 108 A= Tukela
592 A3 3}, Yield: 86.0%. Anal. Calc(Found,
%) for GoHisN.O.CLMnCI: C, 48.80(48.94); H, 3.88
(3.81); N, 5.99(6.02). FT-IR(KBr; cif): 2971.5(m),
2893.6(w), 1630.7(s), 1574.2(s), 1479.4(s), 1369.0(s),
1344.7(w), 1279.4(s), 1230.0(m), 1186.1(s), 1087.2(m),
1024.2(s), 901.5(w), 822.0(s), 780.7(m), 705.8(s), 643.9(s),
560.8(M). Asssn(MEOH; €=931 cMM ™). Ayeod(=75.8
ohnt'cn?mol™).
N,N'-2,2-dimethylpropylbis(3,5-ditert-butylsali-
cylaldimine), {H.L.q [17]. 3,5-Ditert-butyl-2-hydroxy-
benzaldehyde(10 mmé&)  methanol(100 mLE-2Y <
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2,2-di-methyl-1,3-propanediamine(5mn#l) methanol
(20 MLY3AE et o)ZE ARellA 7T 1t Al

(56.47); H, 3.81(4.00); N, 6.63(6.35). FT-IR(KBr;
cml): 3242.5(m), 2954.9(w), 2893.6(w), 1604.9(s),
S o) AAE »T AAL 7L methandk A 1576.8(s), 1534.3(s), 1462.6(s), 1432.9(m), 1377.8(s),
3to}. Yield: 91.9%. Anal. Calc(Found, %) for:BsN.O;: 1315.4(s), 1286.4(w), 1194.8(m), 1150.8(m), 1129.9(w),
C, 78.65(78.70); H, 10.11(10.44); N, 5.24(5.33). FT- 1023.8(w), 926.1(w), 872.1(w), 812.5(m), 751.5(s),
IR(KBr; cm™): 1632.1(C=N). 631.3(m), 542.0(m), 387.5Whsun(MeOH; £=1016
IMN(L 2o)Cll, [18]. [2]9} 22 AAE o] &3} cm™™M™). Aueon(=81.5 ohm'cn?mol™).
H:L.2 mmol2] methanol(10 mLg-<4-& 102 A= N,N'-phenylbis(5-chlorosalicylaldimine)- 1/2(H,0),
BFAZ ool Mn(CHCOO) - 4H,0(2 mmolg] {H:L a1z + 1/2(H;0), [21]}. 5-Chlorosalicylaldehyde
methanol(30 mlgey-&- A7}, o]78 308 F<t 3 (20mmol)2] methanol(100 mLE-<4 <] o-phenylene-
Fa K|z AX air-bubblingt th3<l] NaCl E3}-8- diamine(10 mmol) methanol(100 m&yy-&- = 7}3ket,
o 2mLE W3 WZh AE A FEAG ol A o] SNS Aeo)A] 427 B2k A owl BhEA Aol
o AL fNE AL YR Fo SAFEIIE AAHEE, ¢]7E methanok AHF3ICY. Yield: 46.7%.
o]-&3le] EZA|70c}. of7]o] E2F4 50 mE 718l Anal. Calc(Found, %) for GHiN.O.Cl, - 1/2(H,0): C,
o] 102 A= akapn A2 25 Y Eo| AZv 60.93(60.99); H, 3.83(4.01); N, 7.11(7.25). FT-IR(KBr;
oJAS FH4E M2 T Fl dichloromethang . A cn?): 1631.6(C=N).
778k, A7 (100°CIZIE}. Vield: 37.5%. Anal. [IMN(L :)Cl] * 1/4(H,0), [22]. [2]¢} - AR Z o]
Calc(Found, %) for €Hs:N:O.MnCl: C, 67.46(68.49); 8311 HoLac:* 1/2(H.0)(2 mmol¥] toluene(100 mL)
H, 8.41(8.90); N, 450(4.11). FTHR(KBr; ctp 2954.9(m), 8L 102 A% 3HFA7] Foll Mn(CHCOO)-4H,0
2893.6(w), 1612.1(s), 1566.1(s), 1535.0(s), 1433.6(s),(9 mmol¥] methanol(30 miF--& W=}, o]7& 30
1384.8(s), 1360.4(m), 1320.8(m), 1296.2(m), 1271.6(m), & Eat FF3l7 147 A% air-bubblingt 3l
1253.9(s), 1172.8(s), 1077.3(m), 837.7(s), 747.0(m),NaClEZ-E 2mLE ¥ K]7F AXE A sH-4
677.0(m), 557.4(m), 521.2(MAswe(MeOH; =796  ZIt}. o] £l Aeyx] Wzksl Fol| SM8 3HF
cm™*M™). Aveon(=63.2 ohmtermPmol™). WIS o] &8le] HEAZIT}. of 7)ol E54 50 mLE
N,N'-phenylbis(salicylaldimine)- 1/2(H,O), {H.L ac10°® FH7ksle] 108 Ax Ao 35 AA o] Ar|=d,
1/2(H,0), [19]}. Salicylaldehyde(50 mmal) methanol A& 5752} tolueneE 23] o]} A2|3le). Yield:
(50 mLYg<4e]l o-phenylenediamine(25 mmol) methanol 90.6%. Anal. Calc(Found, %) ford8:.N.O.Cl.MnCI -
(100 mL)g<8-& 3] Hrlshe}. o] AL K7 F  1UAHO): C, 50.24(50.19); H, 2.64(2.82); N, 5.86(5.68).
3t 54171 ol ice batklA] WAsld o2y AA FT-IR(KBr; cm™®): 3435.0(m), 3021.6(m), 2893.6(w),
o] AAJ¥ ). Yield: 76.7%. Anal. Calc(Found, %) for 1604.0(s), 1578.5(s), 1522.2(s), 1450.6(s), 1409.2(m),
CaoHieNLO, * 1/2H,0: C, 73.83(73.75); H, 5.27(5.51); 1373.6(s), 1347.3(m), 1308.4(s), 1280.2(s), 1187.8(s),
N, 8.61(8.78). FT-IR(KBr; cnif): 1613.2(C=N). 1134.5(m), 1086.1(m), 818.9(s), 754.2(s), 717.5(S), 666.6(S),

i

tjo

[MN(L a19Cl + H20], [20]. [2]¢} & AAE o]4-3}
J Halaeio* 1/2(H,0)(15 mmolp] toluene(50 mLE-<}
& 108 A% 85471 T Mn(CHCOO) + 4H,0
(45 mmol¥] methanol(100 mlg-<4-S =7}3ke}. o] A
< 302 FoF 583 147 AX air-bubblingle}.
o] 4o NaCl Z3}=8 20 mLE 9> F K7t
A% FFA7|T A7 WA3E vhiell 448 55

Ao 31FA AAEe] AAEE. Yield: 74.6%. Anal.
Calc(Found, %) for &Hi.NO.MnClI - H:O: C, 56.82
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556.5(m), 527.2(S), 388.4(MMsssm(MeOH; £=1016
cm*™M™). Ayeon(=81.2 ohm'cr?mol™).

a3 ug

£ A7 DNAS XA H-9)e) Ao} 2k
g gl Akl o # =93l | hydroxylation,
olefin®] B]w] A4 epoxidation cyclopropanatiori]
A 2Ade] 71 == Mn(lll)-salers] FEE-2 A4
Aoz Al o] W Aol felslar, & (80%



200

Mn(CH3C0O0),-4H,0/5at.NaCl

air- bubbling

TEE - BOEE) - AMEH -

—0
> ( g Pﬁ MeOH
2 OH + —_—

NH,  NH,
N < é e ‘\ ? > <

TS - B

OH OH

Hl,o

Mn(L,)C

Scheme2. Synthesis of Mn(l.g)Cl complex.

Arye] F2 WS ZTaslet. o5 59 F=ol

o, 7} &o]e4] Schiff basez]Z+E. F4 3l N.O; 7}
71849 ¥ A E AR sk, Akl o)A 27

I, CI o]2-o] Af3la g},

Ethyl(salenﬁ«] 2]7tE2= 2 mole salicylaldehydes}t
1mole ethylenedlamlﬁé«] E3hk2of o)3}e] g}
Propyl(saler}-2 aldehyd&-(salicylaldehyde, 5-chloro-
salicylaldehyde, 3,5-di-chlorosalicylaldehyde, 3,%edi-
butyl-2-hydroxybenzaldehydd) propanediamirg (1,3-
diaminopropane, 2,2-di-methyl-1,3-propanediarvig)
o] FH3UHs-o 2 3PAdslgdv). 22]a, phenyl(salers)

A

¢
(‘

r T T T T Il
4000 3800 3000 2500 2000 1500 1000 500
Wavenumber(cm’™)

Fig. 1. IR spectra of (A) Mn(.)Cl - 1/2HO, (B) Mn
(L.9Cl - H,0, (C) Mn(L,.)Cl complexes.

2]7}=%= salicylaldehyded 5-chlorosalicylaldehyd
o-phenylenediaming}e] &3-S 25-€] A9}
°]E salenz]Zt=59] toluene¥ei methanoH&-< =}
Mn(CH,COO) - 4H,0 methanolg-2}-&- =313t Al
A 3228 Ak (Mn(I)—>Mn(ll)} A1717] S8 2
712 9] (air bubblingflw4] *Z3} NaCig-H-& 37}
Bled [MN(L.)Cl] (n=1~11) FEE5& ¥4 a1},
3,5-Ditert-butyl-2-hydroxybenzaldehydg}  2,2-dimethyl-
1,3-propanediamid methanol-&-4 ¢l A1 Mn(lIl)propyl

Table 1. *H-NMR data for the ethyl(salen) type ligands

HzL 2c( DMSO-d) HL 2cADMSO-0s)
Protons
ppm Integral Multiplet ppm Integral Multiplet
a 3.973 4 S 3917 4 S
b 8.643 2 S 8572 2 s
c 7.466 2 d 7528 2 S
d 6.934 2 t
e 7.373 2 t 6.873 2 d
f 6.910 2 d 7329 2 d
g 13432 2 S
X

H,L,; : X=H, Y=H
HL,e; : X=Cl, Y=H

Journal of the Korean Chemical Society
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4411
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4246
3465
g
075
9078
9054
8938

1
74

0976t

/=
£
kS

NELE

7.98
1.0

I\
BN
e =
=
. X
|
3.8
=R

28 g8 %3 g EE§3§§;€§§
£ 8 85 =me e 15 e
v
Jy =

6 S
59 s ¢ =
4 8 3
7
10

P

T T T T T T T B T T T B T T

t ]
150 100 50 Oppm

Fig. 3. ®*C-NMR spectrum of kL, ligand in DMSO#;.
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Table 2. *H-NMR data for the propyl(salen) type ligands N
b N H:Loc:(DMSO-ds) HzL 2c{DMSO-dk) HzL 2c(DMSO-ds) H:L 2c(CDCl) HzL ac( DMSO-ds) H:L ace(DMSO-dk) H:L oc(CDCl) A
rotons ppm Int. Multi. ppm Int. Multi. ppm Int. Multi. ppm Int. Multi. ppm  Int. Multi. ppm Int. Multi. ppm Int. Multi.
a 3180 4 t 3722 4 t 3.719 4 t 3.633 4 t 3469 4 s 3483 4 s 3404 4 s
b 8075 2 s 8595 2 s 8.557 2 s 8.318 2 s 8529 2 s 8533 2 s 8291 2 s
c 6.947 2 d 7560 2 S 7.549 2 S 7.310 2 S 7425 2 d 7.553 2 S 7.317 2 S
d 6401 2 t 6.891 2 t
e 6.833 2 t 7.369 2 d 7.394 2 S 7.011 2 S 7328 2 t 7346 2 d 7.032 2 S
f 6.382 2 d 6.944 2 d 6873 2 d 6893 2 d
g 13.58¢ 2 s 13.609¢ 2 s
h 1521 2 quintet 2069 2 quintet 2.087 2 quintet 2.053 2 quintet
i 0976 6 s 0977 6 s 1.026 6 s
j 1.232 18 1.23518 s e
k 1.382 18 1.391 18 g
i
e g
'—!- Py— Hyly Hal XaH FaH %&-
i . Hil (BaH Xwid, TuH /
-__“:" '—ulr- a— ..':—'. :::'_, ;::: i::. ':I il 5
PN o Hlgy (RaefH, M u LT o N
o™ 1 e Ay il 3
Ao
Table 3. **C-NMR data for the salen-type ligands -
Ligands  Solvent SC-NMR(100 MHz) peak/ppm i
HoL aca DMSOds 166.860, 160.517, 132.290, 131.598, 118.534, 118.493, 116.407, 58.702
H:L aco DMSOds 165.72, 159.49, 132.03, 130.46, 121.82, 119.60, 11856, 58.48
HoL acs DMSOds 166.107, 160.607, 132.195, 131.553, 118.600, 118.427, 116.391, 55.946, 31.462
HaL aca DMSO4ds 166.005, 159.645, 131.849, 130.422, 121.685, 119.603, 118.480, 55.847, 31.092
HoL acs DMSOds 165.613, 161.533, 132.434, 130.089, 123.737, 117.974, 117.555, 52.277, 30.109
HL aco CDCk 166.466, 158.103, 140.036, 136.684, 126.877, 125.824, 117.848, 56.741, 35.033, 34.120, 31.730, 31.492, 29.431
HoL a7 DMSOds 166.518, 160.661, 132.281, 131.627, 118.542, 118.476, 116.407, 67.081, 35.707, 23.655
H,L acs DMSO4d, 165.48, 159.66, 13197, 130.52, 121.78, 11959, 11852, 66.95, 35.74, 23.63
H:Laco CDCk 166.746, 158.189, 139.991, 136.675, 126.885, 125914, 117.868, 68.279, 36.329, 35.062, 34.116, 31.492, 29.435, 24.556
Hl.io DMSO4ds 163.972, 160.319, 142.216, 133.367, 132.384, 127.728, 119.702, 119.443, 119.023, 116.613
Hl..n DMSO4ds 162.22, 159.00, 142.01, 132.86, 130.73, 128.08, 122.48, 120.79, 119.61, 118.70
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(salen¥d #E<] g EE= Scheme} 3}, o] & 3}
e el daEA, A7AEE, TGA H IR,
NMR 23 Eg o258 Fqlalgict.

Salers] 27t=e] IR 2 ERAM ZUEA
aldehyd€i-9] ve-o &7l 71918l &1 (1680~
1690 cn')y= HEHA] A9k, -C=N?| AE3F F5=
W (Vean)oll e Ao] 1610~ 1640 cm* F-el| A
7rsA vpebd Ae® Wol Schiff basel ¥4He
< o4 5 A Mn(lll)-salersd ZHE<lA Ve ethyl
(salenf el [2], 412 73+ 1627, 1630cm, propyl
(salenyd <l [6], [8], [10], [12], [14], [16], [18]¢] -3
1612, 1618, 1620, 1612, 1627, 1630, 1612 cpheny!
(salen® &l [20], [22]¢] 7-$-+= 1605, 1604 cmol| 4]
77} ZysA JaE gl

Ethylsalen®d 27+, Holae? Holao® H-NMR
2~# B3] (solvent: DMSOd,) AL&+ Table 101 A 2] 8}
9}, -HC=N<&] CH| sl o 10127} 8.64(HL ),
8.57 ppm(HLoPiM w8} (singlet VR IZ, 4.40 ppm
2Rl ©]Z23}(doubletE #ZE 5= gl NHel| 2|
3 mlo]m7) VR R ¢ ACRAE] Schiff basa}
FAHLE ¢ 5 U3 Propyl(salerd 7=,
HoLas~ Hol ool H-NMR 2% E & (solvent: DMSO-
ds, CDCE) #}&.3= Table 2o A& slgir}. -HC=N<]
CHell siedslE =] o]z7} 8.08(HLacd, 8.59(HLacy),
8.56(HLac), 8.32(HLacg, 8.53(HLac), 8.53(HLacs),
8.29 ppm(HLa)oll A wrddke 2 3= gie}. Phenyl
(salen® 7=, Hlaadt Hilaa®] H-NMR 25 E
# (solvent: DMSO€k)2 pheny¥]2] CHell & w3l
Flo] =L 7.3 pprifol] EjkEe] VeI, -HC=N-
2] CHell sied3l= 3o =7} 8.93(HLawg, 8.91 ppm
(HoLaa)oll M Fddoz vehde, o)F 2 =E9
BC-NMR &3 E3 A57}5-2 Table 3| Az|sksidt.

5 714 A5 TGA 4 ZA3}(Fig. 5, 6)8 *Ehﬂi
=, Mn(LadCl + H,O ZE-2 103°CellM =3¢l H
417°C A wiSIE CI7F AsiEgle). 1e)3, Mn(Lmo)
Cl - H,O #E-2 197°CellA 4=21% H,0, 384°Cell A
W% CI7h Eai= it

193, o]5 #FHE-2 DMSO, acetonitrileSol %= 4
gko] A9k, Lu) 24 = CH,OHe] 2sle] 25°C
CH:OH&-} | 4] A A}F= FHAG A
(MeOH, 25°C; e)}3} A7 A =%E 243150}, o] 59
ZAZT (Aveor, 25°C)= 45, 63, 80 ohmcn?mol™

/\.ﬁ]EE% {
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Fig. 4. TGA curve of the Mn(lCI - H,O run in nitrogen
atmosphere and heating at the rate ofClfin.
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Fig. 5. TGA curve of the Mn(l9 - H,O run in nitrogen
atmosphere and heating at the rate ofClfnin.

Bog wigsA 53 = Clroje-2 it 9
-2(counter ionp-& 2hg-3}x] k31 AF< Mn(lll)

o Wi A= et

°] 12 200045 ATl wdrw dedT
v W =l 2471249 7-(R02-2000-00075)
o o8 A= ool A=

°olg e
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