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It is likely that the reaction of la-c with triketone 2 initially 
gives bis(co,tD'-dimethylaminopropenylidene)triketones 6a-c; 
the latter undergo intramolecular cyclization accompanied by 
1,6-deamination to afford phenols 5a,c. If excess aminal is 
present in the reaction mixture, phenols 4a-c are formed from 
phenols 5a-c. 

The phenols 4a-c and 5a,c thus synthesized represent a new 
type of substituted phenol. These phenols are crystalline, yellow
ish-brown compounds. It follows from the *H NMR spectral 
data that they have a f/ww-configuration of methine protons and 
exist as S-trans-conformQrs. The substituted phenols 4a-c and 
5a,c are chelates stabilized by an intramolecular hydrogen bond; 
the latter was deduced from the !H NMR spectra. 

It should be noted that the X^x values in the UV-spectra of 
the respective bis- and mono(5'-dimethylaminopenta-2',4'-
dienoyl)-substituted phenols 4a and 5a, 4c and 5c are very 
close, and the spectra differ only in the appearance of a short
wave shoulder (400-410 nm) in the spectra of the bis-
substituted phenols.^ 

* General procedure and spectral characteristics. 'H NMR spectra were 
recorded in CDC13 (

!H 250 MHz). The assignment of methine protons 
was made based on the double resonance data. 

A mixture of triketone 2 (0.5 g, 3.4 mmol) and aminal la (1.75 g, 10.2 
mmol) in 5 ml of absolute benzene was warmed for 30 min at 60-70 °C. 
Benzene was evaporated, the residue was ground in absolute ether, and 
the deposit was filtered to afford 0.8 g (70%) of 4a, m.p. 185-186 °C 
(MeOH). 

Compound4a: ! H NMR 6 2.95 (s, 12H, NMe2), 5.35 (t, 2H, Hy, J 12.5 
Hz), 6.66 (d, 2H, Ha , J15 Hz), 6.81 (d, 2H, H6, J 12.5 Hz), 7.61 (dd, 2H, 
H| , /12.5 Hz and /15.0 Hz), 6.85 (t, 1H, H4-Ph, / 8.0 Hz), 7.79 (d, 2H, 
W and H5-Ph, / 8.0 Hz), 14.48 (br.s, 1H, OH); MS m/z 340 (M+ ) ; UV 
W n m (EtOH): 400 sh (e 37740), 464 (e 77520). 

Compound 4b: m.p. 139-141 °C (EtOH); ! H NMR 8 2.0 (s, 6H, Me), 
2.31 (s, 3H, Me11), 3.07 (s, 12H, NMe2), 6.52 (s, 2H, H5), 6.57 (d, 2H, Ha, J 
14.5 Hz), 7.55 (d 2H, Hp. J 14.5 Hz), 7.62 (s, 2H, H3 or H*-Ph), 14.48 
(br.s, 1H, OH); UV U / n m (EtOH): 400 sh (e 37138), 460 (e 74230). 

Compound4c:m.p. 190-193 °C; 1HNMR82.73(s, 12H,NMe2),6.17 
(d, 2H, Ha , / 14.5Hz), 6.73 (s, 2H, H6), 7.72 (d, 2H, Hp, J 14.5 Hz), 7.75 (s 
2H, m-Ph), 7.2-7.4 (m, 15H, Ph), 14.4 (br.s, 1H, OH); UV W / n m 
(EtOH): 410 sh (e 22700), 480 (e 53000). 

Compound 5a: m.p. 138-140 °C; >H NMR 8 2.73 (s, 3H, Me), 3.02 (s, 
6H, NMe2), 5.42 (t, 1H, Hy, J12.5 Hz), 6.65 (d, 1H, Ha , J 14.0 Hz), 6.94 
(d, 1H, H5, /12.5 Hz), 7.76 (t, 1H, 1HP, J12.5 and 14.0 Hz), 6.88 (t, 1H, 
H4-Ph, J 8.0 Hz), 7.92 (m, 2H H3 and H5-Ph, / 8.0 Hz), 14.9 (br.s, 1H, 
OH); MS m/z 259 (M+ ) ; UV W / n m (EtOH): 460. 

Compound 5c: m.p. 178-180 °C (EtOH); ! H NMR 8 2.75 (s, 3H, Me), 
2.78 (s, 6H, NMe2), 6.21 (d, 1H, Hp, J 14.0 Hz), 7.20-7.48 (m, 10H, Ph), 
7.81 (s, 1H, H3-Ph), 8.18 (s, 1H, H5-Ph), 14.93 (br.s, 1H, OH); MS m/z 
411 (M+ ) ; UV >™x/nm (EtOH): 245 (e 32600), 475 (E 52000). 

Compound 7: m.p. 143-146 °C; ! H NMR (CD3OD) 8 3.1 (s, 6H, 
NMe2), 3.28 (s, 6H, NMe2), 6.54 (t, 1H, Hp), 7.38-7.60 (m, 9H, Phn, CH, 
H a and HY), 7.85 (d, 4H, o-Ph); UV ^ / n m (EtOH): 312 (e 65300). 

Finding a value of the vapour chemical potential at the threshold 
for nucleation without encountering a thermodynamic barrier is 
a central problem in the thermodynamics of condensation on 
soluble nuclei. The threshold value is determined by a maximum 
(or by the largest of the maxima if there are several maxima) of 
the chemical potential of the condensate, i.e. the substance 
condensing in the droplet out of the vapour. 

In the case of the reaction of aminal la with triketone 3 no 
polyenic co-dimethylaminotriketones mentioned above were 
obtained either, since the reaction resulted only in the 
trimethine salt 7: 

0 0 0 

7 

The structure of the salt 7 was confirmed by lH NMR and 
UV spectra. As shown earlier, trimethine salts are produced as 
intermediates in the formation of 5-aminodienones from 
aminals and CH-acids or ketones. However, it has been 
observed that with strong CH-acids, whose anions have low 
nucleophilicity (e.g., tetronic acid, hexafluoracetylacetone, and 
some others), the reaction ceased at the stage of formation of a 
trimethine salt.10,11 
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In the case of surface-inactive matter in condensation nuclei, 
the threshold value of the vapour chemical potential was found 
by Kohler.1 Since for macroscopic nuclei which are able to 
promote condensation at low vapour supersaturations and, 
from this point, are of the largest practical interest, a maximum 
in the chemical potential of the condensate corresponds to 
droplets with a low concentration of nuclear matter dissolved,2 
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so ignoring adsorption of nuclear matter onto the droplet 
surface is justified in the case of the surface-inactive matter of 
nuclei. However, the adsorption is significant, even at low 
solution concentrations, in the case of surfactant nuclei. The 
influence of adsorption on the surface tension of the droplet is 
also pronounced in this case. One aim of this communication is 
to take into account the effects of adsorption of surfactant 
matter in condensation nuclei when determining the maximum 
value of the chemical potential of the condensate. 

Consider a droplet formed on soluble condensation nuclei 
from a vapour. The droplet consists of a liquid solution of the 
nuclear matter in the condensate. Let v be the number of 
condensate molecules in the droplet and vn be the number of 
nucleus molecules. We suppose the temperature T of the 
droplet to be equal to the temperature of the surrounding 
vapour-gas medium. The droplet is in mechanical equilibrium 
with the vapour-gas medium: the pressure inside the droplet is 
the sum of capillary pressure and the external pressure created 
by the vapour-gas medium (the latter is much smaller than the 
capillary pressure and we will neglect it). 

We denote R as the radius of the equimolecular (with 
respect to the condensate) dividing surface for the droplet and 
xn the concentration of nuclear matter dissolved in the bulk of 
the droplet. The quantity jcn is expressed in terms of molar 
parts. We then suppose that inequality (1) is valid over the 
whole theoretical range of R. Inequality (1) sets2 a lower limit 
on the value of vn, the external theoretical parameter, 
excluding from consideration the case v n ~ 1. 

* » < < 1 (1) 

With inequality (1) fulfilled, radius R almost coincides with 
the radius of tension surface and is concerned with the number 
of condensate molecules in the droplet, v, as V = 4TLR3/3V 
where v is the condensate molecular volume. The fact that the 
solution in the droplet is diluted with respect to the component 
coming from the nucleus also means complete dissociation of 
the nuclear matter (if it is an electrolyte). 

From the above, we have for p,, the chemical potential of the 
condensate in the droplet, equation (2), 

u = Uoo - ikTxn + 2av/R (2) 

where Uoo is the chemical potential of pure condensate at the flat 
interface between liquid and vapour, k is Boltzmann's constant, i 
is the number of ions formed as a result of dissociation of one 
molecule of the matter of nucleus (for a non-electrolyte, /= 1) 
and CT is the droplet surface tension. Note that the diluteness of 
the solution of nuclear matter always guarantees small electrical 
corrections (if the nuclear matter is an electrolyte) to equation 
(2) by comparison with the non-electrical contributions present 
in equation (2). 

The chemical potential of the condensate, jx, achieves 
its maximum at the point R = R0 where d\i/dR\R=Ro = Q. 
Then, according to equation (2), we have (at R = Ro) 
equation (3). 

[-ikT+ {2\/R)(da/dxn)](dxn/dR) - (2<rv/R2) = 0 (3) 

Denoting as Tn the adsorption of the nuclear matter on the 
droplet surface, we obtain from the balance of nuclear matter 
equation (4). 

Xn = 3v(z/n - 47rJR
2rn)/47ri?3 (4) 

Differentiating both sides of the equation (4) with respect to R 
and using the equality dTJdR = (drn/dxn)(dxJdR), we obtain 
equation (5). 

dxJdR = -(3v/4irR*)(3vn - 4irR2Tn)/{\ + (3v/R)(drn/dx„)} (5) 

The dependence of surface tension, a, on solution concen
tration in the bulk of a droplet is determined by the Gibbs 
adsorption equation. Based on equation (1), this equation has 
the form in equation (6). 

da/dxQ = -ikTYn/xn (6) 

The set of equations (2)-(6) is complete on adding an adsorption 
isotherm: Tn = rn(*n) . This set may be solved, even in its general 
form. 

Variable R0 can be changed for a dimensionless variable, 
equality (7), 

z = 4nR2
0rn/vn (7) 

which represents a fraction of the condensation nuclear matter 
adsorbed on the droplet surface at the maximum chemical 
potential of the condensate. From equations (7) and (4) at 
R = Ro, equations (8) and (9) follow. 

*b = ( 3 v r n / * „ ) ( l - z ) / * (8) 

A = ( ^ v l i / X n X l - Z)l£ (9) 

Setting R = Ro, u = ajikTTn and using equations (4)-(8), we 
transform equation (3) to equation (10). 

(3 - zf - 2uz[\ -z + z(dlnrn/<91n;cn)] = 0 (10) 

At the same time, substituting equation (8) into equation (2) 
gives equation (11). 

1*1*=*. = ôo + ikTxn[2uz/3(l - z) - 1] (11) 

Solving equation (10) as a quadratic equation in z gives equation 
(12). 

= u + 3 ± {u[u - 12 + 18(dlnrn/<91n;cn)]}* 
Z±~ l + 2u-2u{d\nYJd\nx„) [ ] 

From equation (6) the right-hand side of equation (12) may be 
explicitly defined as a function of xn or Tn (the appropriate 
choice depends on the specific view of the adsorption isotherm). 
Indices + and — for z will then correspond to two branches of 
dependence of z on variable xn (or Tn). 

Choosing xn (or Tn) as an independent variable for the 
description of a droplet at a maximum value of the chemical 
potential of the condensate we find, with the aid of equations 
(12) and (11), the corresponding z and u j / ? ^ . As a next step, 
we assign, by means of equations (8) and (9), values of RQ and 
vn to the quantity 1x1/?=/̂  found. In this way, the total picture 
of the influence of surface activity of the matter in soluble 
condensation nuclei and the influence of their size on the 
maximum value of the chemical potential of the condensate 
and on the threshold value of the vapour chemical potential is 
described in an analytical form. 
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