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SPECTROSCOPY LETTERS, 2 5 ( 2 ) ,  163-174 ( 1 9 9 2 )  

Spectmecopic Evidence of The Formation of New Kryptand K22C2 

B a l p u n  RI Balman*, kroL QI Patroa 

College of Science, University of Baghdad, Baghdad, IRAQ. 

Muayed G. Jalhoom* 

Nuclear Beeearch Center, Iraqi Atomic Energy Commiesion, 

ICuwai ths ,  Baghdad, IRAQ. 

Abe t r ac  t 

Diasa-18-cmwn-6, K22, react with dichloroethane eolvent 

t o  form a new Kryptand K22C2 with a bridge head. 13C NblR ant3 

W epectra give Arrther evidence of the formation o r  the new 

Kryptand. 

react with the solvent t o  form a new kryptand K22C2 and a 

precipi ta te  form which was ident i f ied  as the salt o r  K22C2. 

It was found that K22 dissolved i n  dichlomethane 

I n t  ro duo t ion 

Aza crown including kryptofix-22 (K22) were the subject 

of several studiee(1'9). These ccmpounde were used t o  prepare 

* Author8 t o  whom correepondence should be addressed. 
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164 SALMAN, PETROS, AND JALHOOM 

bicyclic and t r i c y c l i c  cryptand (10-16). 

these compounds (l7). ~n recent communication (18) it was 

It wae found that 

these compounds bind metal ions with higher ion selectivity.  

For this reason a considerable a t tent ion have been pa id  t o  

noticed that the dis t r ibut ion coefficient of TCOi ione in the 

system K22-di~Uoroethane/DI”(OH)~ increaeed in the aged 

eolution. 

speotra that K22 reaot with 1,2-bioNoroethano t o  form 812202. 
It w a s  ehown from preliminary IR, W and mass 

Kryptofix-22 (K22) was purchased from Flulca. A l l  

solvents used were apectroeol purchased f r o m  nus. The 

X-ray aiffract ion measurements were c a r d e d  out on a Phi l l ips  

PW 1480 horieontal diffractometer e t a b i l l m d  with generator 

nith a 40 KV and 25 mA power, n i th  a CU-K 

( h P 1.5418 A’). 

radiation 

The saan ra te  was 20°/min. 

The W-Vlo opeotra were reoorded on Pye-UnioaPr SP8-200 

spectrometer using 1 cm quartz cel l .  

recorded as 5 twle $ aolution i n  D20 on a Bmcker 200 operating 

at 200.132 MHz f o r  ’H NblR spectra and at 50.323 I d b  for 13C 

NMZ spectra. The 13C rwW proton decoupled speotra was recorded 

f o r  the compound in CDC13 with TMS as an Internal  reference. 

Spectral width 10 KH2. Pulse width 3.5 s aquielt lon time 

1.3 em. The proton coupled 13C spectra was run  nith 10 KHz 

epeotral width. Pulee width 5, aquieit ion time 4 Bec, delay 

time 2 eec. 

The ’H “R spectra was 
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SPECTROSCOPIC EVIDENCE OF NEW KRYPTAND K22C2 165 

0.004 M WOH 1.20 0.001 

0.004 ld NaOH 1.96 0.01 1 

0.004 M KOH 2.66 0.024 

0.004 Y RbOH 2.96 0.017 

0.004 M CSOH 3.34 0.016 

Table (1) 

0.63 

2.11 

4.57 
2.21 

1.24 

The D i s t r i b u t i o n  coefficient (D) of  T C O i  ions in the  system 
0.1 Y K-22-DCE/bn (OH), (18) . 

Cation D 
Metal Diameter Ao 
hydroxide Fresh solution Aged eolution 

Results and Diecussion 

The distribution coefficient of TCOi ions in the system 

0.1 Y K22-dichloroethane/e (OX),, where Y = Id, Na, X, Rb 
and CIS, is given i n  Table 1 f o r  fresh and aged solutions 

The following experlmental m e  carried out t o  prove the 

formation of a new Kryptand K22C2 

( 18) 

a) X-rayr- 

The precipitate foxmed in aged solution of K22 i n  1,2= 

dicbloroethane w a s  powdered and its X - r a y  was recorded and 

compared with that of K22 (Flg. 1). 

b) W epectroscopyt- 

Two solutione o f  K22 were prepared. The firet m a  K22 

in a centoni t r i le  and the aecond wa8 K22 in DCB. The W 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
3
:
5
5
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



166 SALMAN, PETROS, AND JALHOOM 

5.00 28. a0 30. a0 40.00 50.00 60.00 

r 19.90 

- n 

5.00 20. a0 30.00 40.90 50. a0 60.00 

Fig. 1: G r a y  spectra of (a) K22, (b) K22C2 S a l t .  
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220 260 300 340 380 hnm 

Fig. 2r W spectra of K22 in DCE ( 1 )  Fresh, (2) after two b y s  

(3 )  after 3 aaye, (4) KI + K22 after e ix  days, 

(5)  KI + K22 i n  DCE after eight days. 
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SPECTROSCOPIC EVIDENCE OF NEV KRYPTAND K22C2 169 

Table (3) 

Change of pA values with time f o r  K22 in DC6. 

Time days PH Time days PH 

Fresh 9.22 10 7.96 

2 8.92 14 7.33 
4 8.55 

6 8.32 

spectra were recorded f o r  the two sample8 at different  

Intervals. 

bend at 240 nm. The extinction coefficient of thie band for  

the first solution did not change wlth time. 

240 nm I n  the W epectra of eolution two increase i n  intensi ty  

with time and a broad band star t  to appear round 300 nm and 

increase in intensi ty  wlth time (pig. 2). 

that K22 undergo a st ructural  changes when it I s  aged in DCE. 

The W of both solutions ahow one absorption 

The band at 

Thle might indicate 

A solution of K22 in DCE ( 0 . 8 ~ 1 0 ~ ~  H) wae prepared. 

T h i s  eolution m e  aged for t w o  day8 end 0.01 gm of  ICI WBB 

added. 

different IntemeJs.  It m e  noticed that a f t e r  the addition 

of KI the intenei ty  of the 240 nm band increases while the 

band at 300 wp start t o  disappear. After eight days 8 new 

The W epectra waa recorded f o r  this solution at 
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61 
% 
% 3  

64 

K22 

53.08 

67.43 

70*60 

55.18 

K22C2 (A) 

2HCl 

K22C2 Salt (B) 

Fig, 3 

Table (4) 

13C chemical ehl f t  (ppm) of K22C2 In CDC13. 

K22C2 

I 3 C  chemical shift 
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172 SALMAN, PETROS, A N D  JALHOOM 

band a t  360 nm start t o  g m w  indicating the formation of a 

complex (Table 2) (pig. 2). 

A new solution of  K22 i n  DCE was prepared and its pH 

The pB of was recorded at  different  intervale  (Table 3). 

the qged sample mtart t o  broomr nrutrd indloatlng a 

reaction between K22 and the eolvent. From this solution 

a few crystals  e t a r t  t o  ppt. , Them cryatale were i so la ted  

and it wae found that they a r e  soluble in water. The C,H,N 

analysis indioate that the found valuee were 46.1, 8.36 and 

7.77 respectively while the calculated values 46.5, 8.31 

and 7.75 respectively. 

(part  B, Fig. 3).  

zceeidue (part  A, Fig. 3) was purified,  diseolved i n  coC13 

and i t e  '3, NMR spectra w a a  recorded. 

T h i a  s w e a t  the formstion of a s a l t  

The wed solution wae evaporated and the 

c) IWR Spectra:. 

The proton decoupled I 3C  NMR spectra o f  part B ahow 

four l i nes  (Table 4). 

a r a t i o  o f  the carbons 1$2:3$4 as 2r212:l. In the proto- 

decoupled I 3 C  NHR spectra each l i n e  w a a  s p l i t  t o  a t r i p l e t  

(Fig. 4) with JC,, = 141.3 He. 

The quantitative 13C NKR epe_ctra gave 

All these resu l t s  indicatee that K22 undergo the  

following reaction. 

More work i e  needed t o  study the solvent effect ,  chlorinated 

and non chlorinated, on the extraction of  different  ions 

uaing K22, and this work is in progress. 
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