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Solvent dependence of hydrolysis rate constants of 3-acetyl-1,3-diphenyltriazene (/) and 3-(IN-me-
thylcarbamoy!)-1,3-diphenyltriazene (1) has been followed in the solvent mixtures ethanol-water,
methanol-water, dioxane-water, and formamide-water within the mole fraction x = 0-0 to 0-5
at 25, 35 and 45°C. A criterion has been suggested, based on sign of change of logarithm of the
observed rate constant in dependence on change of the solvent composition, for evaluation
of the reaction molecularity and, hence, participation of water in the hydrolysis mechanism.
It has been found that water takes part as a proton donor in the transition state of hydrolysis
of the substrates studied. ‘

Change of solvent represents an important way to change of rates and yields of many
reactions. Solvent-solute interactions can be divided into two groups. The first one
involves the interactions in which specific properties of solvents do not make them-
selves felt (non-speciﬁc solvation). The solvent is taken a homogeneous isotropic
medium and is characterized by a macroscopic property e.g. relative permittivity ¢
or refractive index np,. The second group of interactions (specific solvation) involves
those interactions in which solvent and solute molecules form complexes due to their
donor-acceptor properties or hydrogen bonds. On the basis of this division and closer
specification of the solvent-substrate interaction it is possible to derive the cor-
responding physical models. In the case of hydrolytic reactions water molecules
act simultaneously as both the reactant and solvation medium® ~7. A number of empi-
rical relations were suggested for interpretation of mechanisms in such systems®.
At present the equation by Grunwald and Winstein® is used most frequently in the
form

log (kjko) = m. Y, (1)

where k and k, mean the solvolysis rate constants of the given substrate in a solvent
characterized by the parameter Y and in 80% v/v ethanol, respectively, and m cha-
racterizes sensitivity of the substrate to solvent change. The parameter m has a value
about unity for reactions of Sy1 type, and it varies within 0-3 to 0-4 for the reactions
of Sy2 type, representing thus a certain measure of polarity of the transition state.
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Efforts are made to improve the formerly defined empirical relations'® or to describe
the solvent effects by another way'!. A universal equation was suggested by Palm
and Koppel'? (5 parameters) who obtained very good correlations. Correlation
of logarithm of rate constants with logarithm of water concentration in the form
of Eq. (2) has greatest importance for hydrolytic reactions'>-*4:

log ky,s = log k + nlog [H,O] . (2)
The dependence (2) is linear either in the whole range or in separate regions'>~2°,
and slopes of these dependences are interpreted as number of water molecules partici-
pating in the transition state!®. The slopes given in literature cover a broad range
from n = 0-8 (hydrolysis of ethyl acetate in mixture of dimethyl sulphoxide and
water'”) up to n = 7 (hydrolysis of tert-butyl chloride in acetone-water mixture'*).
In all the cases it is presumed that concentration of free water molecules [H,O]
is the same as or proportional to analytical concentration of water in the mixture
(Cuzo)-

The aim of this work was to suggest a criterion for clasification of the reaction
molecularity on the basis of changes of the observed rate constant accompanying
changes in solvent composition and, in this way, to decide about participation
of water in hydrolysis mechanism of 3-acetyl-1,3-diphenyltriazene (I) and 3-(N-me-
thylcarbamoyl)-1,3-diphenyltriazene (I1).

EXPERIMENTAL

Synthesis of the model compounds and methods of the kinetic measurements were described
elsewhere?!. Ethanol, methanol, dioxane and formamide were purified and absolutized according

to ref.22. The parameters ¥ ware taken from ref.?>. The isokinetic temperatures and statistical

criteria were calculated by our own program”.

RESULTS AND DISCUSSION

Table 1 gives results of the measurements of hydrolysis rate constants of the com-
pounds I and II in mixtures ethanol-water and methanol-water at 25, 35 and 45°C,

Ar—N=N—N—Ar + n H,0

Ar—N—=N—N—Ar.n H,0] ——>
| |
COX COX
— > Ar—N{HOH(”) + NH—Ar + (n— 1) H,0
CoX

SCHEME 1
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in dioxane-water at 35 and 45°C, and those of I in mixture formamide-water at 35
and 45°C.

Solvent effect. Scheme 1 represents the mechanism suggested®!+?* for the non-
-catalyzed hydrolysis of acyltriazenes.
Kinetically the given mechanism can be described as a reaction between the sub-
strate and water molecules

kobs

S + nH,0 —— products,

the observed rate constant being composed of two terms corresponding to two roles
of water in the reaction. First of all, water or its admixtures to other solvents acts
as solvating medium (the character of solvent). This effect is complex and depends
on composition of solvent, temperature, substrate, and on the presence of other
compounds. The second term expresses the participation of water as the reactant
(if the mechanism necessitates that) in the rate-limiting step or in a rapid preceding
step. This term is an explicit function of water concentration. If this dependence
can be found and correctly interpreted, it represents an important support of the
hydrolysis mechanism. Hence, for the observed rate constant it can be written

kops = k(cq,0, solvent, substrate, temperature ...) . f(cy,0) (3)

where k means the complex rate constant, and f(cg,0) is the explicit function of water
concentration depending on the hydrolysis mechanism (most frequently it is f(cq,0) =
= C}y,0)- Many published studies take into account only one of the two roles of water,
which can lead to incorrect conclusions. Such an approach is e.g. connected with
application of Eq. (2) (refs'*-'*) which neglects the changes of log k due to changes
of solvent composition. Out of the used correlations of the type Eq. (3) the most
important is the Grunwald-Winstein® equation (1) which involves the complex
solvent effect in a certain way. Table II gives the results of the Eq. (1) applied to the
substrates studied by us. The dependences are linear within the whole range of the
used concentrations except for the urea /1 in methanol-water mixture in the region
Y = 3-0 — 349 (Fig. 1). Values of the slope n vary within the limits 0-3—0-6, which
indicates a bimolecular reaction mechanism.

Effect of temperature and solvent. Activation entropy is frequently used as a crite-
tion of reaction molecularity?®. This approach suffers from inaccuracy of determina-
tion of the activation entropy, because this value also involves the action of solvent
as the the reactant (according to Eq. (3)). A more suitable criterion appears to be
the sign of change of logarithm of the rate constant accompanying the changes
of composition or quality of solvent. If we start from the expression of dependence
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TABLE I
The observed rate constants of solvolysis (104kT, s~ 1) of the studied substrates and their standard
deviations (10% s, s~ 1) at various temperatures (T, °C), mole fractions x, water concentrations
(cy,0, mol 171, and parameters Y

% °H,0 Y kas 8 kys i kys i

Amide /, ethanol-water

0-0 =056 3:49 17-1 11 43-3 3=/ 95-1 12
0-05 47-50 AP 12-4 2411 38:1 5-4 131 5
0-10 40:-89 2-86 10-6 2 27-4 62 " 871 20
0-15 3539 2:42 6-81 0-44 247 4-0 60.9 12
0-20 30-72 1-95 3:38 0-24 15:0 0-81 44-6 7:9
0-25 26-72 1-58 3-83 0-46 9-51 091 29:0 6-2
0:30 23-28 1-24 2:82 0-44 5-69 0-55 22:1 4-6
0-35 20-28 0-97 1-50 0-08 4-99 0-89 20-0 3-4
0-40 17-61 0-70 1-28 0-05 4-39 0-61 16-5 2-8
0-45 115222 0-45 1-04 013 3-48 0-32 15-4 2:6
0-50 13:11 0-22 - = 2:86 0-43 13:0 2:0

Urea /1, ethanol-water

0-00 55:56 3-49 5:46 0-20 16-6 0-88 373 46
0-05 47-50 3:22 3-88 0-54 12:2 1-2 33-7 5:6
0-10 40-89 2:86 2:91 0-25 8-51 0-50 263 23
0-15 35-39 2:42 1-74 0-19 5:-64 0:61 17-6 1-8
0-20 30:72 1-96 1-28 0-06 4-27 0-36 (27 0-94
0-25 26:72 1-58 0-962 0:03 3:3:0 0-26 9225 2:3
0-30 23-28 1-24 0-781 0-17 2l 016 6:99 0-59
0-35 20-28 0-97 0-584 0-04 202 0-20 6-02 0-66
0-40 17-61 0:70 0-494 . 0-03 1-83 0-58 5-11 0-28
0-45 15-22 0-45 0-442 0-06 1-51 0-09 4:09 0-25
0-50 1311 . 022 = = HOLL 0-22 8¢/ 017

Amide /, methanol-water

0-000 5556 3-49 17-1 1-1 43-3 Bt 95-1 12

0-025 54-08 3-44 A — 44-8 27 87-4 45
0-050 52:61 3-39 11-9 0-99 45-4 7-4 100 12

0-075 48-56 321 = - 354 29 81-2 6-4
0-100 44-50 3-03, 8-53 0-50 = e 67-4 et
0-125 42:31 1-89 = S 30-0 BT 62-5 7-6
0-150 40-11 27 8:48 1-8 292 {67 60-3 516
0:175 37-86 2:58 — = 23:6 3:2 54-3 82
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TABLE I
{Continued)

0-200
0-225
0-250
0-275
0:300
0325
0-350
0-375
0-400
0-425
0-450
0-475
0:500

0:00
0-05
0-10
015
0-20
0-25
0-30
0-35
0-40
0-45
050

0-00
0-05
0-10
0-15
0-20
0-25
0-30
0-35
0-40
0-45
0-50

35-61
33:69
31-78
29-49
27:22
26:19
28= 1
2372
22128
20-94
19-61
18:36
47=11

55:56
52-61
44-50
40-11
35-61
31-78
27:22
25517
22-28
19-61
755

5556
44-50
36-44
30-28
25-50
21-56
18-39
15-67
13-39
11-44

9472

2:42
224
2:04
193
1-92
1-83
1-74
1-61
1-48
1-36
1-23
1-09
0-96

3:49
3:39
3-03
273
2-42
2:04
1-92
1-74
1-48
§:23
0-96

3-49
2-88
2:35
1-62
1-10
0-64
0-22
—0-14
—0-48
—0-78
=i 0]

kys s

T3 1-5

5-;3 0~—55
4:)9 0;7
3;6 OT;S
2;6 0-_26
2;4 0;4

k35

23:5
18-9
152
14-5
14-6
12-2
12:6
10-8
T
7-79
656
6:39

Urea /1, methanol-water

5:46
5-06
4-71
3-92
3-47
2:24
1-59
1-63
1-27
0-953
0-302

0-20
0-13
0-46
0-38
0-52
0-11
0-12
0-18
0:07
0-22
0-21

16:6
14-0
13-4
11-7
9:65
8-05
6-13
SHET
3-81
3-17
2:82

Amide /, dioxane—water

43-3

20-6
735
352
1-80
0-985
0-551
0-357
0-225

Lol
24
2-:0
253
2:0
1-4
1-3
0-92

0:75
1-0
152
069

0-88
T3

1-8

1-0

0-72
0-85
0-26
0-19
0-23
0-30
0-29

347

15

0-48
0-34
0-16
0-07
0-12
0-06
0-15

Collection Czechoslovak Chem. Commun. [Vol. 46] |1981]

51=5
41-5
41-7
99,
38-0
305
305
26-8
98
223
23-1
18:6
19:9

373
40-7
36:0
30-4
273
219
142
14-7
11-7
10-6
899

951
463
250
12:9
5-98
3-53
2:09
2:02
0-888
0-680
0-466

16
65

11
Fel
7E8
29
6-1
2-8
2:8
263
3-8
1-8
4-0

4-6
4-4
67
3:9
35
2:3
13
0-91
0-59
0-21
0-57

t2
40
2-0
1-8
6-4
155
51
5V55)
0-53
0-51
0-79
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TaBLE I
(Continued)
x CH,0 ¥ kas s k3s £ kys §
Urea /I, dioxane-water
0-00 55-56 3-49 — = 16:6 0-88 373 4-5
0-05 44-50 2-88 — — 6:79 0-24 16:4 1:7
0-10 3644 285 — = 30 0-15 6:69 0-80
0-15 30-28 1-62 — — 1S 0-06 331 0-91
0-20 25-50 1-10 - = 0-713 0-09 1-74 0-75
0-25 21-56 0-64 = — 0-424 0-09 1-52 0-15
0-30 18-39 0-22 — — 0-235 0-02 0-95 0-15
0-35 15-67 —0-14 — — 0-142 0-03 — —
Amide /, formamide-water

0-060 55-56 = = = 43-3 247/ Lo, 1-2
0-05 49-78 = = = 3582 4-3 101 1-0
0-10 44-67 — — — 29-8 2:1 785 1-1
0-15 46-00 — - — 24-4 2-4 59-7 12
0-20 35-83 - — = 20-0 { o] 60-3 1-4
0-25 32-06 = == = 17-4 0-69 49-7 0-74
0-30 28:61 = = = 152 0-84 40-4 0-57
0-35 25-44 = = — 12:6 0-98 27D 0-80
0-40 22:50 — — — 11-1 0-54 351 0-42
0-45 19-83 — = = 9-:34 25 30-9 0-83
0-50 17:33 — — - 7:82 0-27 25:3 0-53

4+ loghyps

Fi1G. 1

Dependence of log &k, on parameter Y for
hydrolysis of amide I in mixture methanol-
—water at 25°C 1, 35°C 2, 45°C 3 and for
urea II in mixture methanol-water at 25°C 4,
35°C 5and 45°C 6
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reaction rate vs temperature
k = (kT|h) exp (—AG™|RT) (4)

and if the solvent composition change is expressed generally as a perturbance de-
scribed by a parameter P, then the LFER type equation reads as follows

Jln k/aP = —(RT)‘1 aAG*/aP . (5)
wherefrom Eq. (6) follows on proper substitution for the activation free enthalpy
AG*,

Jln k/&P - —(RT)'l aAH*/aP LERE OAS*/(?P. (6)

TABLE II
Regression coefficients of Eq. (1) for non-catalyzed solvolysis of the compounds 7 and 17

Compound o .
Mol fiaile log ky Siouke m i n r

I 250 —4-14 0-05 0-396 0-022 10 0-998
Ethanol-water 350 —3:64 0-03 0:379 0-015 11 0-992
45-0 —2:98 0-04 0-309 0-017 11 0-986

I 25-0 —i59 0-02 0-344 0-011 10 0-996
Ethanol-water 35-0 —4-00 0-03 0-333 0-012 11 0-994
45-0 —3-54 0-01 0-331 0-005 11 0-999

1 250 —4-03 0-06 0-342 0-024 10 0-981
Methanol-water 35:0 —3:51 0-02 0-337 0-008 19 0-995
45-0 —2:99 0-02 0-281 0-008 21 0-992

a4 25:0 —4-51 0-04 0-410 0-020 11 0-992
Methanol-water 35-0 —3-89 0-05 0-351 0023 11 0-986
45-0 —3-35° 0-04 0-309 0-017 11 0-989

I 35-0 —4-38 0-02 0-571 0-011 9 0-999
Dioxane-water 45-0 =373 0-02 0-498 0-011 11 0-999
Vi 35-0 —4-76 0-02 0-557 0-008 8 0-999
Dioxane-water 45-0 —4-20 0-07 0-481 0-031 7 0-989
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Interpretation of Eq. (6) can differentiate three cases. If the activation enthalpy
AH?* does not change with the solvent composition (isoenthalpic reaction), then
Eq. (6) changes to Eq. (7). If the activation entropy AS™ does not change with the
solvent composition (isoentropic reaction), then Eq. (6) changes to Eq. (8). If there
is linear relation between the activation enthalpy and activation entropy with changing
solvent composition. i.e. isokinetic relation is valid, then Eq. (6) changes to Eq. (9),
in which f means the isokinetic temperature.

dln k[oP = R™! AS*[oP : (7)
dln kfoP = —(RT)™' 6AH™ [P (8)

dIn kfoP = (T — B) (RT)™' 0AS*[oP =
= (T/B — 1) (RT)™' 0AH* 0P . (9)

If choice of the parameter P allows to use differences instead of derivatives in Eqs
(7)—(9), then it is possible to determine the sign of the slope of the simple linear
dependence (the right-hand sides of Eqs (7) —(9)) and to use it as a criterion of mecha-
nism (sign of the reaction constant ¢ in the Hammett equation). So far for solvolytic
reactions such a scale of parameters valid for all or at least for most solvents (which
would enable to use linear dependences) is not available. However, the sign criterion
can be used even without detailed knowledge of dependence In k vs P, if at least
one of Eqgs (7)—(9) is fulfilled. Table III summarizes results of calculations of the
isokinetic temperature?* with the corresponding statistical criteria for various mixed
solvents and various types of reactions. For evaluation of validity of the isokinetic
relation we give the criteria F; (refs?’ %) and ¢ (ref.?®) along with the standard
deviations s, and so, (ref.*°). The criteria F5 and F, indicate whether the reaction
is isoenthalpic (Eq. (7)) or isoentropic?”-?® (Eq. (8)). The given results show that
monomolecular reactions exhibit positive sign of the slope (Egs (7) and (9) for
B < T,,). It is possible to include in the same category also the reactions for which
the isokinetic temperature lies outside the interval (used for technical reasons)
B~1e(—7;10-5), because these reactions can be classed among isoenthalpic reac-
tions (within experimental error). On the contrary, bimolecular reactions exhibit
negative slopes (Eqs (8) and (9) for p > T,,,). An exception to this rule are speci-
fically catalyzed hydrolyses of esters in mixtures dimethyl sulphoxide-water (Table III,
Nos 28—30), although the isokinetic relation is well fulfilled in the case of ethyl
acetate (No 29). Application of the given criterion to the substrates studied by us
is more complex. The criterion F; (which cannot be calculated in all cases) indicates
an isoenthalpic reaction (within experimental error) and, hence, monomolecular
mechanism. From this point of view the found isokinetic temperatures have no sta-
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tistical significance. On the contrary, it can be expected that increasing number
of experimental temperatures (and, hence, increasing accuracy) will lead to confirma-
tion of the isokinetic temperature higher than the experimental temperature range
(even in the case of the compound II in ethanol-water mixture). This conclusion
indicates bimolecular character of the reaction studied. If also the results obtained
by the Grunwald-Winstein equation (Eq. (I), Table II) are taken into account,
it can be stated that water participates in the transition state of hydrolysis of the
substrates studied by us.

REFERENCES
1. Sendega R. V.: Ukr. Khim. Zh. 44, 89 (1978).
2. Sendega R. V., Gorbatenko N. G.: Reakts. Sposobnost Org. Sozdin. 10, 689 (1973).
3. Drenth W., Cocivera M.: Can. J. Chem. 54, 3944 (1976).
4. Pihl A., Talvik A., Rohtla I., Sonn R.: Reakts. Sposobnost Org. Soedin. 8, 277 (1971).
5. Sendega R. V., Gorbatenko N. G.: Reakts. Sposobnost Org. Soedin. 10, 673 (1973).
6. Laidler K. J., Landskroener A. P.: Trans. Faraday Soc. 52, 200 (1956).
7. Engbersen J. F. J., Engberts J. B. F. N.: J. Amer. Chem. Soc. 97, 1563 (1975).
8. Amis E. S.: Solvent Effects on Reaction Rates and Mechanisms, p. 147. Academic Press, New

York 1966.
9. Winstein S., Grunwald E.: J. Amer. Chem. Soc. 70, 846 (1948).
10. KaspiJ., Rappoport Z.: Tetrahedron Lett. 1977, 2035.

11. Koppell. A., Korgesaar A. O., Palm V. A.: Reakts. Sposobnost Org. Soedin. 1, 125 (1964).

12. Koppel I. A., Palm V. A.: Reakts. Sposobnost Org. Soedin. 8, 291 (1971).

13. Tommila E.: Acta Chem. Scand. 9, 975 (1955).

14. Tommila E., Tiilikainen M., Voipio A.: Ann. Acad. Sci. Fennicae A 11, 65 (1955); Chem.
Abstr. 50, 4601 (1955).

15. Sadek H., Khalil F. Y.: Z. Phys. Chem., Neue Fol. 61, 63 (1968).

16. Tommila E., Murto J.: Acta Chem. Scand. 16, 63 (1962).

17. Tommila E., Murto ;. L.: Acta Chem. Scand. 17, 1957 (1963).

18. Pekkarinen L., Tommila E.: Acta Chem. Scand. 13, 1019 (1959).

19. Sadek H., Khalil F. Y.: Z. Phys. Chem., Neue Fol. 57, 306 (1968).

20. Popov A. F., Tokarev V. J., Litvinenko L. M., Torjanik A. I.: Reakts. Sposobnost Org.
Soedin. 4, 658 (1967).

21. Pytela O., Vedeta M., VeteSnik P.: This Journal 45, 1269 (1980).

22. Pitra J., Vesely Z., Kavka F.: Laboratorni lprava chemikdlii a pomocnych ldtek. Published
by SNTL, Prague 1969.

23. Fainberg A. H., Winstein S.: J. Amer. Chem. Soc. 78, 2770 (1956).

24. Pytela O., Veleta M., Vete$nik P.: This Journal, 46, 898 (1981).

25. Pytela O., Vedeta M., Vetednik P.: This Journal 45, 2108 (1980).

26. Schaleger L. L., Long F. A.: Advan. Phys. Org. Chem. /, 1 (1963)

27. Simulis V. I.: Kinet. i Katal. 10, 1026 (1969).

28. Dzuntini B., Simulis V. I.: Kinet. Katal. 15, 210 (1974).

29. Exner O.: This Journal 31, 3222 (1966).

30. Exner O., Beranek V.: This Journal 38, 781 (1973).

31. Hyne J. B., Wills R., Wonkka R. E.: J. Amer. Chem. Soc. 84, 2914 (1962).

32. Tommila E., Pitkdnen I. P.: Acta Chem. Scand. 20, 937 (1966).

Collection Czechoslovak Chem. Commun. [Vol. 46] [1981]



Solvolysis Mechanism 2103

33. Tommila E.: Acta Chem. Scand. 20, 923 (1966).

34. Starostin B. S., Krauklish I. V., Sinev V. V.: Org. Reactions 16, 429 (1979).
35. Hyne J. B., Robertson R. E.: Can. J. Chem. 34, 863, 931 (1956).

36. Tommila E., Savolainen M.: Acta Chem. Scand. 20, 946 (1966).

37. Tommila E., Murto M. L.: Acta Chem. Scand. 17, 1947 (1963).

38. Robezrts D. D.: J. Org. Chem. 29, 2039 (1964).

Translated by J. Panchartek.

Collection Czechosldvak Chem. Commun. [Vol. 46] [1981]



	ABA007001007651981000700583
	ABA007001007651981000700584
	ABA007001007651981000700585
	ABA007001007651981000700586
	ABA007001007651981000700587
	ABA007001007651981000700588
	ABA007001007651981000700589
	ABA007001007651981000700590
	ABA007001007651981000700591
	ABA007001007651981000700592
	ABA007001007651981000700593
	ABA007001007651981000700594
	ABA007001007651981000700595
	ABA007001007651981000700596
	ABA007001007651981000700597
	ABA007001007651981000700598
	ABA007001007651981000700599
	ABA007001007651981000700600
	ABA007001007651981000700601
	ABA007001007651981000700602
	ABA007001007651981000700603
	ABA007001007651981000700604
	ABA007001007651981000700605
	ABA007001007651981000700606
	ABA007001007651981000700607
	ABA007001007651981000700608
	ABA007001007651981000700609
	ABA007001007651981000700610
	ABA007001007651981000700611
	ABA007001007651981000700612
	ABA007001007651981000700613
	ABA007001007651981000700614
	ABA007001007651981000700615
	ABA007001007651981000700616
	ABA007001007651981000700617
	ABA007001007651981000700618
	ABA007001007651981000700619
	ABA007001007651981000700620
	ABA007001007651981000700621
	ABA007001007651981000700622
	ABA007001007651981000700623
	ABA007001007651981000700624
	ABA007001007651981000700625
	ABA007001007651981000700626
	ABA007001007651981000700627
	ABA007001007651981000700628
	ABA007001007651981000700629
	ABA007001007651981000700630
	ABA007001007651981000700631
	ABA007001007651981000700632
	ABA007001007651981000700633
	ABA007001007651981000700634
	ABA007001007651981000700635
	ABA007001007651981000700636
	ABA007001007651981000700637
	ABA007001007651981000700638
	ABA007001007651981000700639
	ABA007001007651981000700640
	ABA007001007651981000700641
	ABA007001007651981000700642
	ABA007001007651981000700643
	ABA007001007651981000700644
	ABA007001007651981000700645
	ABA007001007651981000700646
	ABA007001007651981000700647
	ABA007001007651981000700648
	ABA007001007651981000700649
	ABA007001007651981000700650
	ABA007001007651981000700651
	ABA007001007651981000700652
	ABA007001007651981000700653
	ABA007001007651981000700654
	ABA007001007651981000700655
	ABA007001007651981000700656
	ABA007001007651981000700657
	ABA007001007651981000700658
	ABA007001007651981000700659
	ABA007001007651981000700660
	ABA007001007651981000700661
	ABA007001007651981000700662
	ABA007001007651981000700663
	ABA007001007651981000700664
	ABA007001007651981000700665
	ABA007001007651981000700666
	ABA007001007651981000700667
	ABA007001007651981000700668
	ABA007001007651981000700669
	ABA007001007651981000700670
	ABA007001007651981000700671
	ABA007001007651981000700672
	ABA007001007651981000700673
	ABA007001007651981000700674
	ABA007001007651981000700675
	ABA007001007651981000700676
	ABA007001007651981000700677
	ABA007001007651981000700678
	ABA007001007651981000700679
	ABA007001007651981000700680
	ABA007001007651981000700681
	ABA007001007651981000700682
	ABA007001007651981000700683
	ABA007001007651981000700684
	ABA007001007651981000700685
	ABA007001007651981000700686
	ABA007001007651981000700687
	ABA007001007651981000700688
	ABA007001007651981000700689
	ABA007001007651981000700690
	ABA007001007651981000700691
	ABA007001007651981000700692
	ABA007001007651981000700693
	ABA007001007651981000700694
	ABA007001007651981000700695
	ABA007001007651981000700696
	ABA007001007651981000700697
	ABA007001007651981000700698
	ABA007001007651981000700699
	ABA007001007651981000700700
	ABA007001007651981000700701
	ABA007001007651981000700702
	ABA007001007651981000700703
	ABA007001007651981000700704
	ABA007001007651981000700705
	ABA007001007651981000700706
	ABA007001007651981000700707
	ABA007001007651981000700708
	ABA007001007651981000700709
	ABA007001007651981000700710
	ABA007001007651981000700711
	ABA007001007651981000700712
	ABA007001007651981000700713
	ABA007001007651981000700714
	ABA007001007651981000700715
	ABA007001007651981000700716
	ABA007001007651981000700717
	ABA007001007651981000700718
	ABA007001007651981000700719
	ABA007001007651981000700720
	ABA007001007651981000700721
	ABA007001007651981000700722
	ABA007001007651981000700723
	ABA007001007651981000700724
	ABA007001007651981000700725
	ABA007001007651981000700726
	ABA007001007651981000700727
	ABA007001007651981000700728
	ABA007001007651981000700729
	ABA007001007651981000700730
	ABA007001007651981000700731
	ABA007001007651981000700732
	ABA007001007651981000700733
	ABA007001007651981000700734
	ABA007001007651981000700735
	ABA007001007651981000700736
	ABA007001007651981000700737
	ABA007001007651981000700738
	ABA007001007651981000700739
	ABA007001007651981000700740
	ABA007001007651981000700741
	ABA007001007651981000700742
	ABA007001007651981000700743
	ABA007001007651981000700744
	ABA007001007651981000700745
	ABA007001007651981000700746
	ABA007001007651981000700747
	ABA007001007651981000700748
	ABA007001007651981000700749
	ABA007001007651981000700750
	ABA007001007651981000700751
	ABA007001007651981000700752
	ABA007001007651981000700753
	ABA007001007651981000700754
	ABA007001007651981000700755
	ABA007001007651981000700756
	ABA007001007651981000700757
	ABA007001007651981000700758
	ABA007001007651981000700759
	ABA007001007651981000700760
	ABA00700100765198100700001
	ABA00700100765198100700002
	ABA00700100765198100700003
	ABA00700100765198100700004
	ABA00700100765198100700005
	ABA00700100765198100700006
	ABA00700100765198100700007
	ABA00700100765198100700008
	ABA00700100765198100700009
	ABA00700100765198100700010
	ABA00700100765198100700011
	ABA00700100765198100700012
	ABA00700100765198100700013
	ABA00700100765198100700014
	ABA00700100765198100700015
	ABA00700100765198100700016
	ABA00700100765198100700017
	ABA00700100765198100700018
	ABA00700100765198100700019
	ABA00700100765198100700020
	ABA00700100765198100700021
	ABA00700100765198100700022
	ABA00700100765198100700023
	ABA00700100765198100700024
	ABA00700100765198100700025
	ABA00700100765198100700026
	ABA00700100765198100700027
	ABA00700100765198100700028
	ABA00700100765198100700029
	ABA00700100765198100700030
	ABA00700100765198100700031
	ABA00700100765198100700032
	ABA00700100765198100700033
	ABA00700100765198100700034
	ABA00700100765198100700035
	ABA00700100765198100700036
	ABA00700100765198100700037
	ABA00700100765198100700038
	ABA00700100765198100700039
	ABA00700100765198100700040
	ABA00700100765198100700041
	ABA00700100765198100700042
	ABA00700100765198100700043
	ABA00700100765198100700044
	ABA00700100765198100700045
	ABA00700100765198100700046
	ABA00700100765198100700047
	ABA00700100765198100700048
	ABA00700100765198100700049
	ABA00700100765198100700050
	ABA00700100765198100700051
	ABA00700100765198100700052
	ABA00700100765198100700053
	ABA00700100765198100700054
	ABA00700100765198100700055
	ABA00700100765198100700056
	ABA00700100765198100700057
	ABA00700100765198100700058
	ABA00700100765198100700059
	ABA00700100765198100700060
	ABA00700100765198100700061
	ABA00700100765198100700062
	ABA00700100765198100700063
	ABA00700100765198100700064
	ABA00700100765198100700065
	ABA00700100765198100700066
	ABA00700100765198100700067
	ABA00700100765198100700068
	ABA00700100765198100700069
	ABA00700100765198100700070
	ABA00700100765198100700071
	ABA00700100765198100700072
	ABA00700100765198100700073
	ABA00700100765198100700074
	ABA00700100765198100700075
	ABA00700100765198100700076
	ABA00700100765198100700077
	ABA00700100765198100700078
	ABA00700100765198100700079
	ABA00700100765198100700080
	ABA00700100765198100700081
	ABA00700100765198100700082
	ABA00700100765198100700083
	ABA00700100765198100700084
	ABA00700100765198100700085
	ABA00700100765198100700086
	ABA00700100765198100700087
	ABA00700100765198100700088
	ABA00700100765198100700089
	ABA00700100765198100700090
	ABA00700100765198100700091
	ABA00700100765198100700092
	ABA00700100765198100700093
	ABA00700100765198100700094
	ABA00700100765198100700095
	ABA00700100765198100700096
	ABA00700100765198100700097
	ABA00700100765198100700098
	ABA00700100765198100700099
	ABA00700100765198100700100
	ABA00700100765198100700101
	ABA00700100765198100700102
	ABA00700100765198100700103
	ABA00700100765198100700104
	ABA00700100765198100700105
	ABA00700100765198100700106
	ABA00700100765198100700107
	ABA00700100765198100700108
	ABA00700100765198100700109
	ABA00700100765198100700110
	ABA00700100765198100700111
	ABA00700100765198100700112
	ABA00700100765198100700113
	ABA00700100765198100700114
	ABA00700100765198100700115
	ABA00700100765198100700116
	ABA00700100765198100700117
	ABA00700100765198100700118
	ABA00700100765198100700119
	ABA00700100765198100700120
	ABA00700100765198100700121
	ABA00700100765198100700122
	ABA00700100765198100700123
	ABA00700100765198100700124
	ABA00700100765198100700125
	ABA00700100765198100700126
	ABA00700100765198100700127
	ABA00700100765198100700128
	ABA00700100765198100700129
	ABA00700100765198100700130
	ABA00700100765198100700131
	ABA00700100765198100700132
	ABA00700100765198100700133
	ABA00700100765198100700134
	ABA00700100765198100700135
	ABA00700100765198100700136
	ABA00700100765198100700137
	ABA00700100765198100700138
	ABA00700100765198100700139
	ABA00700100765198100700140
	ABA00700100765198100700141
	ABA00700100765198100700142
	ABA00700100765198100700143
	ABA00700100765198100700144
	ABA00700100765198100700145
	ABA00700100765198100700146
	ABA00700100765198100700147
	ABA00700100765198100700148
	ABA00700100765198100700149
	ABA00700100765198100700150
	ABA00700100765198100700151
	ABA00700100765198100700152
	ABA00700100765198100700153
	ABA00700100765198100700154
	ABA00700100765198100700155
	ABA00700100765198100700156
	ABA00700100765198100700157
	ABA00700100765198100700158
	ABA00700100765198100700159
	ABA00700100765198100700160
	ABA00700100765198100700161
	ABA00700100765198100700162
	ABA00700100765198100700163
	ABA00700100765198100700164
	ABA00700100765198100700165
	ABA00700100765198100700166
	ABA00700100765198100700167
	ABA00700100765198100700168
	ABA00700100765198100700169
	ABA00700100765198100700170
	ABA00700100765198100700171
	ABA00700100765198100700172
	ABA00700100765198100700173
	ABA00700100765198100700174
	ABA00700100765198100700175
	ABA00700100765198100700176
	ABA00700100765198100700177
	ABA00700100765198100700178
	ABA00700100765198100700179
	ABA00700100765198100700180
	ABA00700100765198100700181
	ABA00700100765198100700182
	ABA00700100765198100700183
	ABA00700100765198100700184
	ABA00700100765198100700185
	ABA00700100765198100700186
	ABA00700100765198100700187
	ABA00700100765198100700188
	ABA00700100765198100700189
	ABA00700100765198100700190
	ABA00700100765198100700191
	ABA00700100765198100700192
	ABA00700100765198100700193
	ABA00700100765198100700194
	ABA00700100765198100700195
	ABA00700100765198100700196
	ABA00700100765198100700197
	ABA00700100765198100700198
	ABA00700100765198100700199
	ABA00700100765198100700200
	ABA00700100765198100700201
	ABA00700100765198100700202
	ABA00700100765198100700203
	ABA00700100765198100700204
	ABA00700100765198100700205
	ABA00700100765198100700206
	ABA00700100765198100700207
	ABA00700100765198100700208
	ABA00700100765198100700209
	ABA00700100765198100700210
	ABA00700100765198100700211
	ABA00700100765198100700212
	ABA00700100765198100700213
	ABA00700100765198100700214
	ABA00700100765198100700215
	ABA00700100765198100700216
	ABA00700100765198100700217
	ABA00700100765198100700218
	ABA00700100765198100700219
	ABA00700100765198100700220
	ABA00700100765198100700221
	ABA00700100765198100700222
	ABA00700100765198100700223
	ABA00700100765198100700224
	ABA00700100765198100700225
	ABA00700100765198100700226
	ABA00700100765198100700227
	ABA00700100765198100700228
	ABA00700100765198100700229
	ABA00700100765198100700230
	ABA00700100765198100700231
	ABA00700100765198100700232
	ABA00700100765198100700233
	ABA00700100765198100700234
	ABA00700100765198100700235
	ABA00700100765198100700236
	ABA00700100765198100700237
	ABA00700100765198100700238
	ABA00700100765198100700239
	ABA00700100765198100700240
	ABA00700100765198100700241
	ABA00700100765198100700242
	ABA00700100765198100700243
	ABA00700100765198100700244
	ABA00700100765198100700245
	ABA00700100765198100700246
	ABA00700100765198100700247
	ABA00700100765198100700248
	ABA00700100765198100700249
	ABA00700100765198100700250
	ABA00700100765198100700251
	ABA00700100765198100700252
	ABA00700100765198100700253
	ABA00700100765198100700254
	ABA00700100765198100700255
	ABA00700100765198100700256
	ABA00700100765198100700257
	ABA00700100765198100700258
	ABA00700100765198100700259
	ABA00700100765198100700260
	ABA00700100765198100700261
	ABA00700100765198100700262
	ABA00700100765198100700263
	ABA00700100765198100700264
	ABA00700100765198100700265
	ABA00700100765198100700266
	ABA00700100765198100700267
	ABA00700100765198100700268
	ABA00700100765198100700269
	ABA00700100765198100700270
	ABA00700100765198100700271
	ABA00700100765198100700272
	ABA00700100765198100700273
	ABA00700100765198100700274
	ABA00700100765198100700275
	ABA00700100765198100700276
	ABA00700100765198100700277
	ABA00700100765198100700278
	ABA00700100765198100700279
	ABA00700100765198100700280
	ABA00700100765198100700281
	ABA00700100765198100700282
	ABA00700100765198100700283
	ABA00700100765198100700284
	ABA00700100765198100700285
	ABA00700100765198100700286
	ABA00700100765198100700287
	ABA00700100765198100700288
	ABA00700100765198100700289
	ABA00700100765198100700290
	ABA00700100765198100700291
	ABA00700100765198100700292
	ABA00700100765198100700293
	ABA00700100765198100700294
	ABA00700100765198100700295
	ABA00700100765198100700296
	ABA00700100765198100700297
	ABA00700100765198100700298
	ABA00700100765198100700299
	ABA00700100765198100700300
	ABA00700100765198100700301
	ABA00700100765198100700302
	ABA00700100765198100700303
	ABA00700100765198100700304
	ABA00700100765198100700305
	ABA00700100765198100700306
	ABA00700100765198100700307
	ABA00700100765198100700308
	ABA00700100765198100700309
	ABA00700100765198100700310
	ABA00700100765198100700311
	ABA00700100765198100700312
	ABA00700100765198100700313
	ABA00700100765198100700314
	ABA00700100765198100700315
	ABA00700100765198100700316
	ABA00700100765198100700317
	ABA00700100765198100700318
	ABA00700100765198100700319
	ABA00700100765198100700320
	ABA00700100765198100700321
	ABA00700100765198100700322
	ABA00700100765198100700323
	ABA00700100765198100700324
	ABA00700100765198100700325
	ABA00700100765198100700326
	ABA00700100765198100700327
	ABA00700100765198100700328
	ABA00700100765198100700329
	ABA00700100765198100700330
	ABA00700100765198100700331
	ABA00700100765198100700332
	ABA00700100765198100700333
	ABA00700100765198100700334
	ABA00700100765198100700335
	ABA00700100765198100700336
	ABA00700100765198100700337
	ABA00700100765198100700338
	ABA00700100765198100700339
	ABA00700100765198100700340
	ABA00700100765198100700341
	ABA00700100765198100700342
	ABA00700100765198100700343
	ABA00700100765198100700344
	ABA00700100765198100700345
	ABA00700100765198100700346
	ABA00700100765198100700347
	ABA00700100765198100700348
	ABA00700100765198100700349
	ABA00700100765198100700350
	ABA00700100765198100700351
	ABA00700100765198100700352
	ABA00700100765198100700353
	ABA00700100765198100700354
	ABA00700100765198100700355
	ABA00700100765198100700356
	ABA00700100765198100700357
	ABA00700100765198100700358
	ABA00700100765198100700359
	ABA00700100765198100700360
	ABA00700100765198100700361
	ABA00700100765198100700362
	ABA00700100765198100700363
	ABA00700100765198100700364
	ABA00700100765198100700365
	ABA00700100765198100700366
	ABA00700100765198100700367
	ABA00700100765198100700368
	ABA00700100765198100700369
	ABA00700100765198100700370
	ABA00700100765198100700371
	ABA00700100765198100700372
	ABA00700100765198100700373
	ABA00700100765198100700374
	ABA00700100765198100700375
	ABA00700100765198100700376
	ABA00700100765198100700377
	ABA00700100765198100700378
	ABA00700100765198100700379
	ABA00700100765198100700380
	ABA00700100765198100700381
	ABA00700100765198100700382
	ABA00700100765198100700383
	ABA00700100765198100700384
	ABA00700100765198100700385
	ABA00700100765198100700386
	ABA00700100765198100700387
	ABA00700100765198100700388
	ABA00700100765198100700389
	ABA00700100765198100700390
	ABA00700100765198100700391
	ABA00700100765198100700392
	ABA00700100765198100700393
	ABA00700100765198100700394
	ABA00700100765198100700395
	ABA00700100765198100700396
	ABA00700100765198100700397
	ABA00700100765198100700398
	ABA00700100765198100700399
	ABA00700100765198100700400
	ABA00700100765198100700401
	ABA00700100765198100700402
	ABA00700100765198100700403
	ABA00700100765198100700404
	ABA00700100765198100700405
	ABA00700100765198100700406
	ABA00700100765198100700407
	ABA00700100765198100700408
	ABA00700100765198100700409
	ABA00700100765198100700410
	ABA00700100765198100700411
	ABA00700100765198100700412
	ABA00700100765198100700413
	ABA00700100765198100700414
	ABA00700100765198100700415
	ABA00700100765198100700416
	ABA00700100765198100700417
	ABA00700100765198100700418
	ABA00700100765198100700419
	ABA00700100765198100700420
	ABA00700100765198100700421
	ABA00700100765198100700422
	ABA00700100765198100700423
	ABA00700100765198100700424
	ABA00700100765198100700425
	ABA00700100765198100700426
	ABA00700100765198100700427
	ABA00700100765198100700428
	ABA00700100765198100700429
	ABA00700100765198100700430
	ABA00700100765198100700431
	ABA00700100765198100700432
	ABA00700100765198100700433
	ABA00700100765198100700434
	ABA00700100765198100700435
	ABA00700100765198100700436
	ABA00700100765198100700437
	ABA00700100765198100700438
	ABA00700100765198100700439
	ABA00700100765198100700440
	ABA00700100765198100700441
	ABA00700100765198100700442
	ABA00700100765198100700443
	ABA00700100765198100700444
	ABA00700100765198100700445
	ABA00700100765198100700446
	ABA00700100765198100700447
	ABA00700100765198100700448
	ABA00700100765198100700449
	ABA00700100765198100700450
	ABA00700100765198100700451
	ABA00700100765198100700452
	ABA00700100765198100700453
	ABA00700100765198100700454
	ABA00700100765198100700455
	ABA00700100765198100700456
	ABA00700100765198100700457
	ABA00700100765198100700458
	ABA00700100765198100700459
	ABA00700100765198100700460
	ABA00700100765198100700461
	ABA00700100765198100700462
	ABA00700100765198100700463
	ABA00700100765198100700464
	ABA00700100765198100700465
	ABA00700100765198100700466
	ABA00700100765198100700467
	ABA00700100765198100700468
	ABA00700100765198100700469
	ABA00700100765198100700470
	ABA00700100765198100700471
	ABA00700100765198100700472
	ABA00700100765198100700473
	ABA00700100765198100700474
	ABA00700100765198100700475
	ABA00700100765198100700476
	ABA00700100765198100700477
	ABA00700100765198100700478
	ABA00700100765198100700479
	ABA00700100765198100700480
	ABA00700100765198100700481
	ABA00700100765198100700482
	ABA00700100765198100700483
	ABA00700100765198100700484
	ABA00700100765198100700485
	ABA00700100765198100700486
	ABA00700100765198100700487
	ABA00700100765198100700488
	ABA00700100765198100700489
	ABA00700100765198100700490
	ABA00700100765198100700491
	ABA00700100765198100700492
	ABA00700100765198100700493
	ABA00700100765198100700494
	ABA00700100765198100700495
	ABA00700100765198100700496
	ABA00700100765198100700497
	ABA00700100765198100700498
	ABA00700100765198100700499
	ABA00700100765198100700500
	ABA00700100765198100700501
	ABA00700100765198100700502
	ABA00700100765198100700503
	ABA00700100765198100700504
	ABA00700100765198100700505
	ABA00700100765198100700506
	ABA00700100765198100700507
	ABA00700100765198100700508
	ABA00700100765198100700509
	ABA00700100765198100700510
	ABA00700100765198100700511
	ABA00700100765198100700512
	ABA00700100765198100700513
	ABA00700100765198100700514
	ABA00700100765198100700515
	ABA00700100765198100700516
	ABA00700100765198100700517
	ABA00700100765198100700518
	ABA00700100765198100700519
	ABA00700100765198100700520
	ABA00700100765198100700521
	ABA00700100765198100700522
	ABA00700100765198100700523
	ABA00700100765198100700524
	ABA00700100765198100700525
	ABA00700100765198100700526
	ABA00700100765198100700527
	ABA00700100765198100700528
	ABA00700100765198100700529
	ABA00700100765198100700530
	ABA00700100765198100700531
	ABA00700100765198100700532
	ABA00700100765198100700533
	ABA00700100765198100700534
	ABA00700100765198100700535
	ABA00700100765198100700536
	ABA00700100765198100700537
	ABA00700100765198100700538
	ABA00700100765198100700539
	ABA00700100765198100700540
	ABA00700100765198100700541
	ABA00700100765198100700542
	ABA00700100765198100700543
	ABA00700100765198100700544
	ABA00700100765198100700545
	ABA00700100765198100700546
	ABA00700100765198100700547
	ABA00700100765198100700548
	ABA00700100765198100700549
	ABA00700100765198100700550
	ABA00700100765198100700551
	ABA00700100765198100700552
	ABA00700100765198100700553
	ABA00700100765198100700554
	ABA00700100765198100700555
	ABA00700100765198100700556
	ABA00700100765198100700557
	ABA00700100765198100700558
	ABA00700100765198100700559
	ABA00700100765198100700560
	ABA00700100765198100700561
	ABA00700100765198100700562
	ABA00700100765198100700563
	ABA00700100765198100700564
	ABA00700100765198100700565
	ABA00700100765198100700566
	ABA00700100765198100700567
	ABA00700100765198100700568
	ABA00700100765198100700569
	ABA00700100765198100700570
	ABA00700100765198100700571
	ABA00700100765198100700572
	ABA00700100765198100700573
	ABA00700100765198100700574
	ABA00700100765198100700575
	ABA00700100765198100700576
	ABA00700100765198100700577
	ABA00700100765198100700578
	ABA00700100765198100700579
	ABA00700100765198100700580
	ABA00700100765198100700581
	ABA00700100765198100700582



