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Syntheses and spectral studies of zinc(1l) complexes
with C,-chiral bis-oxazolines
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Summary — ZincUH) compleses with € -chival bis-oxazeline lgnds of tepe CZnl, (PhS)Zul, ad (PhS)Znl il (where
LH = 2.2 methelonebis ¢ 15)-Lisopropyl-2-oxazolined (NBIOH) 2.2 -methylenehis{1S)- 20ed-buty - 2-oxazaline] (NBTOHD
anel 22 methvlenehis CIS)- Bphenyi-d-osizobne] (MBPROHD Bave heen deseribed, tovestigations of the compleses by B3
UV and NMER spectra inedicared that the figonds act as bidentates coordinating 1o zinef ) witlh hoth witragen atoms, ClZol
and ('ESIZ0] comploxes were dimeric whereas {PhS)} 720 compleses wore mononeric in henzene as Sl cvvoseopically.

zine(11) complex / bis-oxazuoline / UV spectroscopy / benzenethiol 7 1R spectroscapy / NNR spectroscopy
Hésumé - Synthises et études spectrates de complexes du zine(3D) aver des hiscoxazolines chirnales de symélrie €7,
Fos compleses dhn zinegdhy avee des hissoxazolines chirades de svnctrie O de Gope CZnl (PhSul, ot (Phs 2ol (o
LIT 2.2 nethvienehis {080 Bmopropy I-2-oxzolinet (NTBIONY, 202 quethvlenebis OS] dcef- bt - 2-oxazoline | {MBTON)
ot 22 netivienehis 18 - phenviZoxzoline: (ABEONT sont déerits, Les ftades de ces complexes pay TR UV of RMN
i et que ces Hgamds agissent comne covrdinats bidentés du zine 0 paie les doux atomes dhzotes Les wmesures

crvoseopigqies montrent que les complexes Cl4nL ot (PhZnl sont des dinieres tandis que le complose (Flis)Zulies
nn avsgunere s e Benggrae.
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seithetic and stractncal aspect~ of metal corpleses de- —N
rived trom nitrogen and solhne liginsds have been the N T =
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phication e producing ghly stereoreanlay polyvinens

[t dsopropyl o MO
fert-latyl - MITLON
2 phonel = MBIROL

v oeonteadling the meomoner inserBote vy hotde the tig 1o Straetore of the ligaods,
ehantiatopie faces specibically. However, stwdies on €y eied By staaebiod technignes UL Amino alvohals were poe-
chival nonemetallocencs are Bited 70 We lave svn- pared I Dy the pedietion of amina acidls witle LN
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Experimental section . .
Symthesis of copiplerss
i e bl

o - I ! + e Wi
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PO il an iy Loinee chlapide (05000 2 RDO3S mod) so-
i Colaene 20 was added dropwase at 0 0 ander
dee vrroeen atmosphere, It wias anexothermic reaction with
Cvobnbion of bbbl tethane gisi. The bath temperature was
Jhswaa ] Lorise o oo tenmperidture and the reaction mix-
S sreted For hSolvent woas rentoved at redoeed pressuare
The abrained pradinet was washed with dry pentane (10 ml.)
ar O Dhryving meder vacouunt at rootn temjpierature af-
forded CIZn{MBIO) as o colonrless solid. ClZn(MBTO) and
CLZmNBPTO) complexes were svnthexized by the same pro-
cedpe

o (fhN1Znl (L = AIRIO MBTO or MBPOH
Froshilv propared CLH=ZnMBEG) (0332 0 0.001 mol).
Ly reaction of dicthvlzine and 2.2 methvlenebis{[15)-
Fisapropyl-Z-oxazoline’ (MBIOH) in 111 welar ratio in
tolae e, was dissolved i tolnene (25 i) and cooled down
ot O andder drey mitrogen, To the above stirred sohution .
Lenzenethml (L1110 g0 (.001 mol) was added dropwise. The
bath was allowad to rise to room temperature and the ree
action mistare was stirred for 18 h. Removal of the sol-
vent at rediced pressure gave (I'hS)4n(MBIO) as a colour-
loms solid which was washed with dryv pentane (10 mL) at
- 1 C PSR (MBTOY and (PhS)YZa(MBPO) complexes

wete also prepared by the some et b,

o (PSP InLH (LH = MBIOIL MBTOH

ur AIBP(H]
foon toliene (30 ml) solution of  freshlv prepared
LA NBIO) (0,332 0004001 ), henzenethin] (1), .
a2 noel} was added deopwise at room temperature, The
reaeton mixture was stireed for 21 hoate room tempera-
e Solvent was removed ot reduced pressie. The obe
tained sohdd wies washed with pentane (10 mby at -1 ¢
Removal of ahe solveni under vacium ot tomm tem-
perature gave (PhSpZn{NMBIOH) as a colowless solid.
PHSLZ0MBTO) awd (Phsy, Zn{ M BPOLH camplexes

v e prepared by the ahove pracedie
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Lifeed ~pmectra were cocondad ony

Perkin-Blmer 621 instrument as njol mulls using a Csl
dise. Electronic spectra were measured on a Carry-23 spec-
trophotomieter. NMR spectra were recorded on a JEGL FX
() Q spectrameter in CyDg using TMS as an internal stan-
dard. Molecular weights of the complexes were detern.ined
crvoscopically in henzene by the following procedure. A
Beckmann thermometer fitted with a B-19 standard glass
caone and an inner jacket Btted with a B-39 standard glass
sockel were used to avoid moisture from the atmosphere.
0.2-0.4 g of the compound was added to benzene (15 g) and
the depression at the [reezing point was recorded. The fol-
fowing formula was used to calculate the molecular weight:

B }000 X X
W T

\

where M = molecular weight of the compound. &' = con-
stant (0.O%% for benzene}. » = weight of the compound,
11" = weight of benzene. T = depression at the freezing point
of benzene.

Res . lts and discussion

Complexes  f zine(IIY with bis-oxazolines have been
svnthesized In the following reaction routes

CoH.ZnCt + LH — C1ZuL + CoHy
(CaHz)eZo ~ LH — CuH3Zul + CaHg
PhsH — (PhS)Zul + C,Hg
C,H-2nL+
2PhSH ~— (PhS):ZnlH + CTyHg
(LH = MBIOH. MBTOH, MBPOH)

Al the complexes of zine(tl) with bis-oxazolines
are colourless salids aed solable iy common or-
solvents. The isolared ClZul. and (PhSYZ2nL
complesrs e anoisture-senstive and all handlings
were done under dry nitrogen atmospliere. The com-
(PhsLZnLH were found to
and  mwodsture Spectrascopic
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Table 1L IR and electronic spectral data of bissoxazolines and their zine(11) comploxes,

b = broad. s = strang, m = moedinm.

ular weight determination it benzene suggested that

Compoimis PN i =N) = vizn N (2 N VAT [V omsihle
Nenar fran!
e dhanol
MBIOIH RSN L GEY = I 590 s S0
AMBTOH 3300 b i 668 = 7 - R L]
MBPOH 3300 b 1 669 = 100 m 346, 2430
ClIZn{ MBIO) 1 600 s ANT m 2T 360
ClZn(MNBTO) 1600 A8 m M m
ClZn(MBPO) | 602 = A8 270 m
(PhSYZn(AMBIO) 160 s 490 m 375 m
(PhS)Zn{MIDTO) 16Vl s 485 m 370 m
{(PhS)Zn{MBPO) 1602 s Mlm A0 m 3al, 231
{(PhS)Zn{MBIOH) 3200 b 1460 ~ ARK m AT6 m R
(PhS)Zu(AMBTOILD 3200 L 1661 s 1580 m ARh m AT m R
(PhS):Zn(AMBPOIT) 3200 h 1 660 s 1381 m AT m AT m $o0, 242
= - . o 0,
and elemental analysis data suggested that ClZoL., R
(PhS)Znl. complexes (under dey nitrogen atimospliere) '\f' H"(\o &N\ /N»-.e
and (Ph8)sZulH  (in open atmosphere] are com- N /x\ N A Zn \ H/‘"
pletely free from voordinated water., Crvoscapic molec- Zn n,
N N/

ClIZuL awcd (PhS)ZnLl complexes are dimeric whereas
(PhS)2ZnLH complexes ave monomeric.

Infraved amd vivetinnie speeir

IR and clectronie speetra of hgands and camplexes are
given in table 1. Inspection of the infrared specteal
data of zine{ID) complexes with bis-oxazolines shows
that bis-axazolines nre coordinated to 2ine{10) as biden-
tate with both nitrogen stoms, his is consistent with
the chetating behaviour of biscoxazoline ligands. Fhe
inlrared spectra of the ligamds showed a0 broawd hand
at about 3300 ci ! dne to s NH) vibration wud two
hineds at abhout 1669 anl 10500 ™! due o (N
amd (C=C) vibration respectively (1 T the infraced
spectraof the complexes of type ClZuls and (Phs)Zal.,
the aleetee of absorption due to #INHY vibvation suge-
aests that deprototation of the lignnd has taken place,
Absorption due 1o p{C=NY and p{C=C) at jower fre-
quencies i the regdan 16021502 ene ! (in comparisen
to e feee ligandsy indieates o bidently chelated Tig-
and pattern, On the other land. the infrared spectpa of
(DhS)ZnLH complexes shewed o baad ot 3200 0!
due 1o coordinated «(XH) nnd bands at abont 1660

1350 em7! due to e(CaXNY and #1C=C) vilations.
The far fraved region contained contribitions from
p(Zu XY O20)ar awhont ARG AT0 e o e(En 5) [12]
abiont A8s 345 v -1 atned i‘/{_;’.n 'y i';'li Al abasgt 280

2 em Y I the electronie spectra ol all the eomplexes,
the bamilks i the Tigher vegion i compmrison b thae lig.
ad Tiave heey observed which supports ¢he eielation of
the ligands to zine(1). Al the above IR and clectronis
ohservations are vonsistent with the compleces having,
e stenctnre depieted o fignee 2

YHONAIR et

PHONAR data of zinei 11 compleses with bisoxazolines
are stpnarized o table HE and are belplul o assizn-
ing the stepeochemistry of the compleses, The most sig-
nificant ditterence in THONMR spectric of CEInL and

or X/ Zn R
ool F}\N'I \N"s
R F\’k’o o

R dsoprapyl o NHIOH
“eet-hatyl - NMBTOL
- pheny? = NBIPOH

X LSk

Flg 2. Structure of sine(1) compleses (1) mud (hy XZnl
(N = Ol Ph&ss L deprotomtes] Bis-oxaeatine (i
(PRS2l (LI = Diseoxnzoline),

(PhS)Zul complexes i compreison o Che free ligua
s the chnge of O CHs C oof the bis-oxanzolithe into
€ CH i the compleses die to deprotonstion, Ve
CHy protons in the Bis-oxazolines apposring at b
b A were Tonne (o be shilted in the complexes st ahont
L7 e in the CH form. On thie other Tand, the CHy shilt
in the compleses of tepe (PhS)aZnL e stall due 1o
courdination of the Hignd i the protonited fonm. Other
protons of the ligad were also found 1o Te shifted in
VHONAIR specten of adl the comiploxes,

Lo N spwactin

SCONALR spretra ol comploges were also exanined il
the results are stinmnrized in table 1V, 1o Free NaIn
spretra of the complexes of evpe ClZnt, anel {PhsZnl,
e CHy earlum of C CHy © appeared at about
oh ppan while in the free Tgand at abonl 281 ppm.
This shifting  indicates the change of Clly 1o rhe
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