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Di f f rac tomet r i e  data have been used to de te rmine  the c ry s t a l  s t r uc tu r e s  of t r iphenylt in quino- 
l ine -8 - th ie l a t e  (I) and t r iphenyl - lead  quinol ine-8- thiola te  (II) (RI = 0.051 for  3748 ref lec t ions ,  
RII = 0.062 for  5273 re f lec t ions ) .  In both s t ruc tu r e s  the meta l  a toms  have t r igona l -b ipyramida l  
coordinat ion with the N a tom in the axial  posi t ion (Sn-N 2.602, Pb-N 2.82 A) and the S a tom in 
the equator ia l  posi t ion (Sn-S 2.434, Pb-S 2.51~ .~). The sl ight d i f ferences  in the geomet r i c  
p a r a m e t e r s  of compounds I and II indicates that the coordination in te rac t ion  in compound I is 
sl ightly s t ronge r  than that in compound II, as conf i rmed by the exchange equil ibria.  

Up to the p resen t ,  there  have been no published s t ruc tu ra l  s tud ies  indicating the poss ib i l i ty  of  fo rmat ion  
of chelate r ings in t r ia lkyl t in  and t r i a ry l t in  de r iva t ives  of o-subs t i tu ted  thiophenols and the i r  organolead ana-  
logs. F r o m  the iSF NMR spec t ra ,  indications have been obtained of the exis tence  in solution of i n t r amolecu la r  
coordinat ion in (C~H 5) 3Pb and (CGHh) 3Sn der iva t ives  of 2s6-dibromo-4-f luorothiophenol  [2]. An x - r a y  s t r u c -  
tural  analys is  of the las t  compound showed, however,  that there  is no i n t r amolecu l a r  coordination in the 
c ry s t a l  [3]. The study of exchange equi l ibr ia  involving organometa l l ic  de r iva t ives  of o-subs t i tu ted  thiophenols 
has es tabl i shed that in mos t  cases  the abil i ty to undergo in t r amolecu la r  coordinat ion i n c r e a s e s  with change in 
the nature  of the organometa l l ic  group in the s e r i e s  (C~Hh)3Sn < (CGHh)3Pb < C~HhHg [4] and that in the 
(C~Hh) 3Sn der iva t ive  of o-chlorothiophenol ,  there  is p rac t i ca l ly  no in t r amolecu la r  coordination [5]. At the 
s a m e  t ime,  the lVfhssbauer s pec t r a  (67 and an x - r a y  s t ruc tu ra l  analys is  [7] indicate that in compounds con- 
raining a t i n - s u l f u r  bond, the (C6H5)sSn group is capable  of intensive in t e rmolecu la r  coordinat ion with the 
ni t rogen a tom of the pyr idine r ing in the c rys ta l l ine  state.  According to the M6ssbauer  spec t r a  [6] and the 
19F NMR s p e c t r a  [8], coordinat ion in terac t ions  of this kind can also take p lace  in solution. 

In this connection, i t  was of i n t e r e s t  to inves t iga te  the poss ib i l i ty  of fo rmat ion  of chelate r ings  contain-  
ing the (C~Hh)3Sn group and a pyridine ni t rogen a tom in compounds with a t i n - s u l f u r  bond, and also to corn- 

TABLE 1. Crys ta l lograh ic  Data for  Compounds I and II 

Parameter I II Parameter I II 

a, s 

b, .~ 

a, deg 
~, dcg 
7, deg 

9,672(8) 
i0,252(8) 
25,38(2) 
90,54(7) 
93,29(7) 

fl5,67(6) 

9,720(i) 
t0,297(1) 
25,370(4) 
9o,4~(i) 

93,90(i) 
iih,~6(i) 

V, ~s 
dcalc, g/era 3 

Z 
Space group 

~(~Mo). cm" 1 

2282,0 
t ,485 
4 

PT 
12,3 

2309,8 
i,722 
4 

pV 
73,0 

* F o r  P a r t  XVI see  [1]. 
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T A B L E  2. 
(• 10 4) 

atom 

Sn 

s 
N 
c(1) 
c(2) 
c(8) 
c(4} 
c(5) 
c(6) 
c(7) 
c(8) 
c(9) 
c(1o) 
c(11) 
c(t2) 
c(13) 
c(14) 
c(15) 
c(16) 
C(t7) 
c(t8) 
c(t9) 
c(2o) 
c(2t) 
c(22) 
c(23) 
c(24) 
c(25) 
C(26) 
C(27) 

Atom Coordinates in the Structure of Compound I 

Molecule A 
x y 

2856,5(8) 6369,4(7) 
4319(3) 8039(3) 
5667(9) 7433(9) 
6224(I1) 8855(10) 
7293(12) 98!)5(11) 
8857(13) 0561(12) 
9343(12) 0223(1t) 
8271(tl) 9149(10) 
869403 ) 8735(12) 
7628(13) 7690(12) 
8088(12) 7053(12) 
6705(11) 8465(10) 
692(11) 577600) 

--165(12) 4357(11) 
--1581(13) 3980(13) 
--2133(12) 5010(13) 
--1271(13) 6530(t3) 

128(12) 6798(12) 
2466(If) 729100) 
3496(12) 8585(1t) 
3107(14) 9288(12) 
f738(14) 8558(13) 
748(t3) 7170(-13) 

tt0t(t2) 6556(12) 
8117(12) 4395(II) 
3720(13) 3959(12) 
3868(14) 2644(13) 
340903 ) 1817(i3) 
2748(16) 2283(t4) 
2626(t5) 3542(12) 

3745,4(3) 
4472(I) 
3495(3) 
4295(4) 
4658(5) 
4522(6) 
~062(5) 
3706(5) 
3236(5) 
2908(5) 
3O63(5) 
3824(4) 
4087(4) 
4220(5) 
444o(6) 
4535(5) 
4411 (5) 
4183(5) 
3029(4) 
2870(5) 
24~5(5) 
2135(5) 
2277(5) 
2730(5) 
~68t(5) 
4129(5) 
4100(~) 
3618(6) 
3t93(6) 
3220{5) 

. a t o m  

8 1 1  r 

S' 
N' 
c(1') 
c(2') 
c(3') 
c(4') 
r 
c(6') 
c(7') 
c(8') 
c(9') 
(:(10') 
c(i1') 
{:{12') 
c(13') 
(:(t4') 
c(t5') 
{:(16') 
C(17') 
c(18') 
C(t9') 
c(2o') 
c(21') 
c(22') 
c(23') 
c{24') 
c(25') 
c(26') 
C(27') 

Molecule B 

x y 

--1762,3(7) 1223,8(7) 
--3373(3) 1045(3) 
--759(9) 3787(8) 

--2972(12) 2817(11) 
--3984(13) 3018(13) 
--8669(t5) ~399(14) 
--24H(t4) 5552(13) 
--1371(12) 5392(tl) 

-1o(13) ~549(12) 
933(13) 6308(tt) 
505(12) 4917(i2) 

--1675(11) 4005(10) 
--3009(1i) --106200 ) 
--4454(12) --1525(11) 
--5298(13) --3005(12) 
--4729(15) --399002) 
--55080~) --3535(t2) 
--2433(13) --2072(1t) 

498(1t) H34(10) 
1(324(12) 2077(t]) 
309t(t3) 2116(12) 
3419(13) 1560(13) 
2340(1(i) 929(14) 
822(t3) 866(12) 

--2126(10) 2209(10) 
--1931(15) 1667(t3) 
--221006 ) 223804) 
--2760(t4) 3286(13) 
--3005(12) 3787(12) 
--2680(11) 3272(11) 

1308,8(3) 
517(I) 

924(3) 
331 (4) 
--46(5) 

-228(5) 
41(5) 
342(4) 
553(5) 
915(5) 

tt06(5) 
547(4) 

1435(5) 
1643(5) 
1727(5) 
f598(5) 
1363(6) 
t310(5) 
t22t(4) 
t63(~(5) 
1591(6) 
1158(7) 
724(6) 
7~t (5) 

2004(4) 
2485(5) 
2963(5) 
2946(5) 
2447(5) 
i983(4) 

pare the structures of these 

x-ray structural analysis of 
was carried out. 

compounds  with the s t r u c t u r e s  of  the i r  o rgano l ead  ana logs .  F o r  this  p u r p o s e ,  an 
t r ipheny l t in  qu i no l i ne -8 - t h io l a t e  (I) and t r i p h e n y l - l e a d  qu ino l ine -8 - th io l a t e  (II) 

E X P E R I M E N T A L  

Compounds  I and II w e r e  obta ined  by the r e a c t i o n  of  the c o r r e s p o n d i n g  o r g a n o m e t a l l i c  ch lo r ide s  with 
sod ium qu ino l i ne -8 - t h i o l a t e  in a lcohol ic  solut ion,  and pur i f i ed  by  r e c r y s t a l l i z a t i o n .  

Compound I f o r m s  ye l low c r y s t a l s  with nap 170-172 ~ a f t e r  c r y s t a l l i z a t i o n  f r o m  propano l .  Found:  C 63.34, 
H 4.01, S 6.65, Sn 23.38%. Ca lcu la ted  fo r  C27H21NSSn: C 63.53, H 4.10, S 6.27, Sn 23.33%. 

Compound II f o r m s  ye l low c r y s t a l s  with mp 110-112 ~ a f t e r  c r y s t a l l i z a t i o n  f r o m  methanol .  Found:  
C 54.12, H 3.58, S 5.33, Pb 34.76%. Ca lcu la ted  for  C27H21NPbS: C 54.18, H 3.~8, S 5.38, Pb 34.61%. 

Compounds  I and II a r e  i s o s t r u c t u r a l ;  the c r y s t a l s  a r e  t r i c l in ic ,  and the c r y s t a l l o g r a p h i c  data  a r e  g iven  
in Table  1. 

The in tens i t i es  of the r e f l e c t i o n s  w e r e  m e a s u r e d  on a Syntex P2 au toma t i c  f o u r - c i r c l e  d i f f r a c t o m e t e r  
us ing  Mo rad ia t ion  and a g raph i t e  m o n o c h r o m a t o r  by  the 0/20 scann in~  method  in the r ange  2 ~ ~_ 2 0 _< 42 ~ fo r  
compound  I and 2 ~ _< 20 _< 55 ~ f o r  compound  IL A total of  3748 r e f l ec t i ons  fo r  compound  I and 5273 r e f l e c -  
t ions  fo r  compound  II with F 2 > 2 G was  obtained.  F o r  compound  II, the method  of  Gauss i an  in t eg ra t ion  us ing 
the modi f ied  p r o g r a m  ORABS [9] was  used  to take accoun t  of abso rp t i on  fo r  the r e a l  f o r m  of the c r y s t a l ,  d e -  
s c r i b e d  by  nine f aces .  

The s t r u c t u r e  of  compound  I was  d e t e r m i n e d  by the heavy  a t o m  me thod  and re f ined  by the method  of  
l eas t  s q u a r e s  f i r s t  in the f u l l - m a t r i x  i s o t r o p i c  a p p r o x i m a t i o n  and then in the b l o c k - d i a g o n a l  an i so t rop i c  ap-  
p r o x i m a t i o n  with weight ing s c h e m e  1/w = (crF) 2 + (0 .025Fmeas )2 ;  the f inal  va lue  of  R was  0.051. 

F o r  s t r u c t u r e  II, the c o o r d i n a t e s  of  the a t o m s  of  compound  I w e r e  taken as  the s t a r t i n g  coo rd ina t e s .  Re -  
f i nemen t  by  an ana logous  s c h e m e  gave  R = 0.062. F o r  both  s t r u c t u r e s ,  c o r r e c t i o n s  w e r e  i n t roduced  for  the 
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TABLE 3. A tom Coord ina t e s  in the S t ruc tu re  of Compound II 
( x l o  4) 

atom 

Pb 
s 
N 
c(t) 
c(21 
c(31 
c(41 
c(51 
C(61 
c(7) 
C(81 
c(9) 
c(lo) 
c(11) 
c(t21 
c(i3)  
c(14) 
c051 

c(~7) 
cds) 
c(~9) 
c(2o) 
c(2t) 
c(22) 
c(23) 
c(241 
c(251 
c(26) 
c(27) 

Molecule  A 

2678,3(5) 
4325(4) 
5707(10) 
6186(121 
7237(!31 
8768(141 
9258(141 
825t (121 
8698(t4) 
7W0(f4) 
6t6t 04) 
67f4(t2) 

--322(13) 
--t730(t4) 
--2240(t41 
--137705) 

-8(t3) 
2371(H) 

3100(161 
1728(t5) 
740(i4) 

1038(13) 
3068(i2) 
3588(14) 
3795(161 
34t8(t5) 
2867(t8) 
2612(t61 

6235,3(5) 
8(m)(41 
7363(t1) 
8835(i2) 
9888d3) 

t0586(t4) 
[0r198(12) 
912902) 
8702(15) 
7626(141 
6975([41 
8451(t21 
57i2(t1) 
4310(131 
3932(151 
5032(16} 
6"i03(t5) 
67~I(15) 
7231(111 
85{~8(IZ) 
(,)238((4} 
8523(15) 
7157(151 
6523(t51 
4296(121 
3812(t5) 
2513(161 
1718(i5) 
2t52(151 
3455(151 

3745,5( 
4459(2) 
3493(4) 
427i(5) 
4629(6) 
45t0(6) 
40(~4(6) 
3706(5) 
3243(6) 
2f)09((9 
3062(6) 
3818(5) 
4124(41 
4231 (5) 
4445((}) 
4535(0) 
1433(6) 

3003(5) 
2878(5) 
2437(6) 
2t00(61 
2241(6) 
26,94(5) 
3704(5) 
4151(6) 
4128(71 
3659(7) 
3220(8) 
5235(6) 

atom 

Pb' 
S' 
N' 
c(i ') 
c(2') 
C(3') 
c(~') 
c(5') 
c(6') 
(:(7') 
C(8') 
(;(9') 
c(to') 
c(tv) 
C(12') 
Cd3') 
c(14') 
C(15') 
c(w)  
C(17') 
c(18') 
(:(l,q') 
c(20') 
c(2t') 
c(22') 
c(23') 
c(24') 
(:(25') 
C(26') 
c(27') 

Molecule B 
x g 

--1727,7(41 t (0[,8(5) 
3286(3) 1062(41 

--629(9) 384i(9) 
--29t5(12) 2817(131 
--3958(t~) 303t(161 
--3703(t8) 4385(181 
--2406(t 6) 5576(~ 5) 
--t368(14) 5375(14) 

27(14) 6578(14) 
i002(~4) (~351(i~) 
639(t3) 4966(13) 

--16i4(12) 403402) 
--3041(111 --t242(1i) 
--4467(131 --t66t(13) 
--5350(14) --3073(t41 
-- 4831 (16) --4096(i4) 
--3415(17) --3(i83(14) 
--2530(t3) --2247(/2) 

609(1t) 138~(ID 

3i73(1~) 2078(i4) 
3462(14) t522(161 
2390(~7) 9ii(t7) 
84105) 790(15) 

--2139(tl) 2t67(it) 
--2053(i61 t615(14) 
--2400(19) 2i98(17) 
--2820(i5) 3318(14) 
--2944(t2) 382503) 
--2630(~2) 3261(f2) 

1350,4(21 
515(21 
90,9(4) 
347(5) 

--22(5) 
--200(6) 
-20(6) 
343(5) 
534(6) 

8941 (6) 
i083(6) 
547(4) 

t458(5) 
t664@ 
1741(61 
t599(7) 
t375(7) 
1306(51 
r1224 (51 
648(@ 

1589(s) 
t 129(8) 
742(81 
7(57(6) 

204 ~ (5) 
2537(6) 
298-1 (6) 
2937(6) 
2443(6) 
19~2.(51 

anomalous  s c a t t e r i n g  by the M and S a toms .  

The a tom c o o r d i n a t e s  a r e  given in Tab les  2 and 3; the t ab l e s  to  t e m p e r a t u r e  f a c t o r s  can  be obta ined 

f r o m  the au thors .  

G E O M E T R Y  O F  T H E  M O L E C U L E S  

The c r y s t a l s  of  compounds  I and II conta in  two c r y s t a i t o g r a p h i c a l l y  independent  mo lecu l e s  (A and B).  
The s t r u c t u r e s  of both the independent  mo lecu le s  in each  s t r u c t u r e  and the mo lecu l e s  of  compounds  I and II 
a r e  v e r y  s i m i l a r ,  and a r e  shown in Fig.  1. The s l ight  d i f f e rence  in the i r  c o n f o r m a t i o n s  can be  c h a r a c t e r i z e d  
by the t o r s i o n a l  ang les  at  the M - S  bonds (Table  4).  The p r inc ipa l  bond lengths  and va l ence  angles  a r e  g iven 
in Table  5. In the phenyl  r ings ,  the a v e r a g e  value  of  the bond lengths in compounds  I and II is  1.40 A ( s c a t t e r  
1 .35-1.45 ,~ in compound  I and 1 .35-1 .46  ,~ in compound  I I ) ,  and the a v e r a g e  value  of  the va lence  angles  is  
120 ~ (118-123 ~ and 114-123 ~ in compounds  I and II r e s p e c t i v e l y ) .  

The me ta l  a tom in both  s t r u c t u r e s  f o r m s  a cova len t  bond with the S a tom and a s t r o n g  coo rd ina t e  bond 
with the N a tom,  and has t r i g o n a l - b i p y r a m i d a l  coord ina t ion .  The r ig id i ty  of  the che la te  quinol ine th io la te  
l igand m a k e s  i t  i m p o s s i b l e  to ach ieve  the a r r a n g e m e n t  of the m o r e  e l ec t ronega t i ve  subs t i tuen ts  N and S in 
the axial  pos i t ions ,  op t imal  fo r  the t r i g o n a l - b i p y r a m i d a l  c o m p l e x e s ,  and these  pos i t ions  a r e  occup ied  by the 
N and C (10) a toms ,  and the a t o m s  S, C (16), and C (22) a r e  in the equa to r ia l  pos i t ions .  S imi l a r  coo rd ina t ion  
was  p r e v i o u s l y  found in t r iphenyl t in  N - b e n z o y l - N - p h e n y l h y d r o x y l a m i n a t e  [ 10]. All  t h r e e  s t r u c t u r e s  show a 
s l ight  i n c r e a s e  (by 0 .03-0 .04  A) in the length of  the axial  M - C  bond c o m p a r e d  with the equa to r i a l  bonds.  

The bond lengths  S n - S  ( a v e r a g e  2.434 A) and P b - S  ( a v e r a g e  2 .5 t6  A) a r e  c l o s e  to ~he corresponding" 
va lues  in the CHa-subs t i tu ted  th iophenola tes  of t r ipheny l t in  and t r i pheny l l ead  ( S n - S  2.434(51 [11] and 2.420{8) 

[3] ,  P b - S  2.51(6)  A [ 12]),  but  m u c h  s h o r t e r  than those  in the t r iphenyl t in  (III) and tripheny~llead (IV) d e -  
r i va t i ve s  of  4 - th iopyr idone  (Sn-S, 2576 (7) A [7] ,  P b - S  2.68 (1] A [ 13]). The d i s t ances  S n . . .  N (average  2.602 
A) and Pb--N ( a v e r a g e  2.82 A) p r a c t i c a l l y  co inc ide  with S n . . .  N 2.62(2)  A in compound  III  and P b . . .  N 2.76(3)  

in compound  IV. Thus the coo rd ina t ion  in t e r ac t ions  in compounds  I and II on the one hand and in compounds  
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TABLE 4. Tors iona l  Angles q~o at the M - S  Bonds 
in the Molecules of Compounds I and II 

Atom 

C(I)--S--M--C(tO) 
C(i)--S--~(--C(.t6) 
C(i)--S--M--C(22) 

I A  

--i76,1 
--71,9 

75,2 

I B  

i69,3 
--85,6 

64,0 

1i A 

--174,6 
--t57,1 

73,2 

i !  D 

167,3 
--83,9 

59,4 

II 2111 "%~? 
:~ : z  // II �9 

25 - -  22 MI. /G ~ ~I 

7 )2 

s 

Fig. 1. S t ruc ture  of molecules  I and II and 
the number ing  of the a toms.  

III and IV on the o ther  a r e  of approx imate ly  equal s t rength,  but it is only in the potent ial ly  meta l logropic  s t ruc-  
tu res  of compounds III and IV, where  r e a r r a n g e m e n t  of the u - e l e c t r o n  s y s t e m  is poss ib le ,  that this i n t e r a c -  
tion leads to a sharp  i nc r ea s e  in the length of M - S  bonds, and in compounds I and II, these  bonds,  l ike the 
S - C  bonds, r e m a i n  n o r m a l  single covalent  bonds. 

Although the s t r u c t u r e s  of the molecu les  of compounds I and II a re  qual i ta t ively identical ,  the s t r u c t u r e s  
show quanti ta t ive d i f fe rences ,  indicating a sl ightly s t ronge r  coordinat ion in te rac t ion  in compound I comp a red  
with compound II. F i r s t  of all,  in compound I the dis tance S n . . .  N is g r e a t e r  than the sum of the covalent  
radi i  by 0.50 A, whereas  in compound II, P b . . .  N is sl ightly g r ea t e r ,  by 0.66 A; cor respondingly ,  comp a red  
with the sum of the van der  Waals radii ,* the dis tance M . . .  N is shor tened by ~ 1.2 A in compound I, and by 
~0.8 A in compound II, that  is this bond is c l o s e r  to covalent  in compound I than in compound II. Moreover ,  in 
compound I the t r igonal  b i p y r a m i d  at the me ta l  a tom is l e s s  d i s tor ted  than in compound II: The angles between 
the axial  bonds a r e  c l o s e r  to l i nea r  (average  values 166.6 in compound I and 163.8 ~ in compound II ) ,  and the 
sum of the angles between the equator ia l  bonds is c l o se r  to 360 ~ (352.0 and 347.4 ~ respec t ive ly) .  

Averaging of the bond lengths in the quinolinethiolate r ing over  the four  molecules  makes  it poss ib le  to 
s ta te  that they a r e  quite definitely unequal, and the dis t r ibut ion of the longer  and s h o r t e r  bonds is s i m i l a r  in 
c h a r a c t e r  to that in 8-quinolinol [15] and the quinol inola to-complexes  of meta l s  [16], whe rea s  in the quino-  
l ine th io la to -complexes  Hg (CgH~NS) 2, Pb (CgH6NS)2 and Sb (CgHGNS) 3 [17], the bonds in the r ing va ry  in a n a r -  
r ower  range  (Table 6). 

The quinolinethiolate r ings  in compounds I and II a r e  approx ima te ly  p lanar ;  the deviat ions of the a toms 
f r o m  the ave rage  plane of the b icycl ic  s y s t e m  do not exceed 0.04 ]k. The S a toms in the molecu les  A in both 
compound I and compound II a r e  s i tuated in this p lane  (deviations 0.001 (3) .~ in compound I and - 0 . 0 1 2  (4) 
in compound II ) ,  and the M a toms  a r e  only s l ight ly d isp laced  f r o m  it: Sn by 0.1089(7) A, and Pb by 0.1521 (5) 

*The folloWing values  of the van der  Waals  radi i  were  used: Sn 2.2/k [3],  Pb 2.0 A [12], N 1.6 A [14]. 
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TABLE 5. Principal Bond Lengths d, .~ and Valence Angles w, deg, in the Structures of Compounds I and II 

Atom 

M--S 
M--N 
M--C(IO) 

, M--C(t6) 
M--C(22) 
s--c(t) 
N--C(8) 
N-c(9) 

IA 

2,44i(3) 
2,592(9) 
2,16(t) 
2,14(t) 
2,t5(1) 
t,76(1) 
1,30(2) 
1,35(2) 

I B  

2A27(3) 
2,611(8) 
2,t8(t ) 
2,t3(t) 
2,t50) 
1,77(t) 
f ,34(2) 
1,35(2) 

Ii A 

2,522(4) 
2,81(t) 
2,24(t) 
2,21(1) 
2,18(t) 
t ,76(1) 
t ,32(2) 
t,37(2) 

[ " II B 

2,509(4) 
2,840) 

2,25(t) 
2,220) 
2,21(I) 
155(I) 
1,34(2) 
1,36(2) 

Atom 

c(i)-c(2) 
c(2)-c(3) 
c(3)-c(4) 
c(4)-c(5) 
c(5)-c(6) 
C(6)--C(7) 
c(7)--c(8) 
C(I)--C(9) 
c(9)-c(5) 

IA 

1,42(2) 
t,44(2) 
t,38(2) 
t,42(2) 
t,40(2) 
1,37(2) 
1,~3(2) 
1,42(2) 
t,43(2) 

I B  

1,41(2) 
1,4l(2) 
t,35(2) 
1,42(2) 
1,43(2) 
t,35(2) 
t ,4t  (2) 
t,41(2) 
t ,43(2) 

II A 

t,4l(2) 
1,42(2) 
1,38(2) 
1,41(2) 
1,41(2) 
t ,38(2) 
t ,42(2) 
t,41(2) 
1,42(2) 

I I B  

t,42(2) 
t,40(2) 
t,40(2) 
1,4o(2) 
1,46(2) 
t,36(2) 
1,42(2) 
t,42(2) 
f.,41 (2) 

Atom 

SMN 
SMC(i0) 
SMC(t6) 
SMC(22) 
NMC(t0) 
NMC(t6) 
NMC(22) 
C(f0)MC(16) 
C(10)MC(22) 
C(t6)MC(22) 
MSC(t) 
MNC(8) 
MNC(9) 
sc(1)c(2) 
SC(t)C(9) 

IA 

74,4(2) 
94,4(3) 

116,8(3) 
116,9(3) 
168,7(3) 
8,~,3(3) 
81,8(4) 

too,5(4) 
104,5(4) 
117,6(4) 
t06,7(4) 
122,9(7) 
tt7,0(6) 
tt6,9(8) 
t22;5(8) 

I B  

73,4(2) 
91,t(3) 

1t8,3(3) 
t t 7,7 (3) 
16L4(4) 
84,2(3) 
85,7(3) 

t02,8(4) 
t03,0(4)' 
t16,8(4) 
107,0(4) 
125,t(7) 
116,4(6) 
ti8,0!9) 
121,7(8) 

II A 

70,1(2) 
95,4(3) 

113,2(3) 
114,0(3) 
165,5(4) 
79,5(4) 
82,5(4) 

103,8(4) 
107,7(4) 
t19,0(4) 
109,7(4) 
t23,5(8) 
116,5(8) 
1t6,t(9) 
125,2(9) 

TABLE 6. Bond Lengths 
Rings 

[ I I B  

69,6(2) 
92,6(3) 

tt3,9(3) 
1t5,t(3) 
162,1(4) 
80,3(4) 
85,5(4) 

t06,0(4) 
105,0(4) 
119,5(4) 
!09,2(4) 
125,6(8) 
tt4,5(7) 
t17,7(1,0) 
124,2(9) 

Atom 

c(9)(;(1)c(2) 
c0)c(2)c(3) 
c(2)c(3)c(4) 
c(3)c(4)c(5) 
c(4)c(5)c(6) 
c(4)c(5)c(9) 
c(9)c(5)c(6) 
c(5)c(6)c(7) 
c(6)c(7)c(8) 
C(7)C(8)N 
C(8)NC(9) 
NC(9)C(5) 
NC(9)C(t) 
c(5)c(9)c(1) 

IA 

t2o,5(t ,o) 
tt7,6(t3) 
t22,9(t,2) 
tt9.2(1,t) 
t22,2(1,0) 
119,7(1,0) 
118,1(t,0) 
120,2(1,1) 
1t7,7(1,t) 
t23,2(t,t) 
120,0((,)) 
t2o,8(8) 
tt9,2(9) 
120,0(9) 

�9 I B  

t20,3(1,0) 
t20,0(1,2) 
t21,0(1,3) 
120,5(t ,2) 
t23,9(1,t) 
t20,0(1,0) 
1t6,o(1;o) 
120,5(1,t) 
tt9,1(1,2) 
t23,t(1,1) 
f18,1(9) 
123,0(9) 
119,o(9) 
117,9(1,0) 

d,/k in Quinolinethiolate and Quinolinolate 

Atom 

c(t)-c(2) 
c(2)-c(3) 
c(3)-c(4) 
c(4)-c(5) 
c(5)-c(6) 
C(6)--C(7) 

a [ b [ c 

t,4l 1,380 t,39 
1,42 t ,429 1,42 
t,38 t,364 [ 1,37 
i,4t 1,4ts I t,40 
1.42 t ,426 t,42 
1;36 t ,352 t,38 

Atom 
d 

I,~O c(7)-c(8) 
1,d2 c ( 9 ) - c ( 1 )  
1,41 c(9)-c(5) 
t14o N--C(8) 
1 42 N--C(9) 
1139 

t ,42 
1,42 
1.42 

1,36 

b l  o 

1,41t t 1,40 
t,4111 1,41 
t,431 I 1,42 
t,318 t,33 
t,372 1,37 

1,42 
i,di 
1,42 
1,34 
t,37 

I II A 

tt8.6(t,1) 
tt9,6(1,2) 
t20,7(l,3) 
]21A(1,3) 
123,1(I ,2) 
118,4(1,1) 
118,5(t,2) 
120,9(1,3) 
116,6('1,3) 
123,7(1,3) 
119,8(1,1) 
'120,4(1,1) 
tt8,0(t,t) 
121,5(1,1) 

ir B 

118,1(1,2) 
121,3(1,3) 
120,1(1,5) 
t18,t(1,4) 
t20,5(1,3) 
122,5(1,2) 
1t7,0(1,2) 
ti9,0(1,3) 
I19,8(1,3) 
122,30,2) 
1f9,2(t,o) 
t22,7(1,1) 
118,4(1,ol 
118,8(1,t) 

a) Average values in the structures  of compounds I and II; b) 8- 
quinolinol [ 15] ; c) average values in quinol inolato-complexes  from 
the data in [ 16 ]; d) average values in quinol inethiolato-complexes  
from the data in [ 17]. 

A. In the molecules  B, the S atoms are displaced from the corresponding plane by 0.167(3)  ,~ in compound I 
and 0.180(4)  A in compound  II, and the me ta l  a toms  a r e  d i sp laced  by - 0 . 3 5 5 2 ( 7 )  A in compound I and 

- 0 . 4 9 3 4 ( 5 )  A in compound  IL 

The r e s u l t s  of  the x - r a y  s t r u c t u r a l  ana lys i s  of  compounds  I and II, which indicate  that  the in tens i ty  of  the 
i n t r a m o l e c u l a r  coo rd ina t ion  is g r e a t e r  in the f i r s t  c a s e ,  a r e  c o n f i r m e d  by  the exchange  equi l ibr ia .  Thus the 
equ i l ib r ium cons tant ,  d e t e r m i n e d  by  PMR, fo r  the exchange  r e a c t i o n  of compound II with the (CcHs)3Sn d e r i v -  
a t ive of  2 ,6 -d imethy l th iophenol  in c h l o r o f o r m  is 22. A c c o r d i n g  to data  p r e v i o u s l y  obtained [4, 8],  this r e s u l t  
c o n f i r m s  unambiguous ly  that  the che la te  r ing  in compound  I is m o r e  s tab le  than that  in compound IL This f ea -  
tu re  appa ren t l y  r e f l ec t s  the g r e a t e r  " h a r d n e s s , "  in the t e r m i n o l o g y  of  P e a r s o n ' s  t heo ry  [18] ,  of  the (C6Hs)3Sn 
g roup  as a Lewis  acid,  c o m p a r e d  with the (C~Hs} aPb group.  C o m p a r i s o n  of  the r e s u l t s  obtained with the r e -  
su l ts  of  e a r l i e r  s tudies  [4] shows that  the o r d e r  of  r e l a t ive  s t r eng th  of  the che la te  r ings  f o r m e d  by  the 
(C6H5) 3Sn and (C~Hs)aPb g roups  m a y  be r e v e r s e d  when t h e r e  is  a change  in the g e o m e t r y  of  the d o n o r - a c c e p -  
t o t  i n t e r ac t i ons  and the na tu re  of  the donor  of  the u n s h a r e d  e l e c t r o n  pa i r .  
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