
The lower  r eac t iv i ty  of 2-  and 4-hydroxypyr imid ines  in condensations with aldehydes is probably  caused by 
the i r  predominant  exis tence  as carbonyl  t a u t o m e r s ,  in which the methyl  protons posses s  a lower reac t iv i ty .  

EXPERIMENTAL 

NMR spectra were taken on an HA-100 instrument at 29 ~ on 8-10% solutions in CD3OD and CDCI3, with 
hexamethyldisilane as internal standard. The accuracy of determination was 6 ~0.02. 

Synthesis of 4(6)-styryl-5-hydroxypyrimidines. A mixture of 0.005 mole of (i), (II) or (Ill) and 0.01 mole of 
aldehyde was heated for 2 h on a boiling water bath with 10-20 ml of 5% HCI. The hot reaction mixture was 
evacuated to remove unreacted aldehyde (C6HsCHO). The mixture was then cooled and neutralized with Na2CO ~. 
A solid precipitated. The solid was dried, dissolved by heating in a suitable solvent, filtered from inorganic 
salts, separated on a 40x100 ~m silica gel (from Czechoslovakia) column, and eluted with acetone, ethyl ace- 

tate, and ether. Experimental data are given in Table i. 

C ONC LU SIONS 

i. 4,6-Dimethyl-5-hydroxypyrimidines With methyl or phenyl groups in the 2-position were condensed 

with aromatic aldehydes to give styrylpyrimidines. 

2. A hydroxyl group in the 5-position of the pyrimidine ring did not prevent the condensation, in con- 

trast to hydroxyl groups in the 2- or 4-position. 
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We have a l r eady  d i scovered  a new type of photocyclizat ion of f luoro-subs t i tu ted  N-a lky ld ia ry lamines  
into ca rbazo les  [1] and of anils of po lyf luoroaromat ic  ketones into phenanthridines [2] with spli t t ing of the 
a roma t i ca l l y  bound f luorine.  In the p re sen t  work ,  we studied the poss ib le  rea l iza t ion  of a s i m i l a r  pho to reac -  
tion for  2 , 3 , 4 ,  5 ,6 -penta f luoros t i lbene .  We know that dur ing UV i r rad ia t ion  of the i r  dilute solutions in o r -  
ganic so lvents ,  s t i lbenes  may undergo the photocycl izat ion of a n  oxidative (with spli t t ing of two H atoms) and 
nonoxidative type (with spl i t t ing of HX, where  X = OMe, I) into de r iva t ives  of phenanthrene [3]. 

t r a n s - 2 , 3 , 4 ,  5 ,6 -  Pentaf luoros t i lbene  (I) was s ynthes ized by the Wittig reac t ion  f rom pentafluoroben za l -  
dehyde and benzyl idenet r iphenylphosphorane .  An a t tempt  to obtain (I) according  to [4] by the reac t ion  of penta-  

f luorobenzaldehyde with PhCH2MgC1 was unsuccessfu l .  

It  is known that the synthesis  of the perf luor inated  analog of (I) by the Wittig react ion  leads to the f o r m a -  
t i o n o f a m i x t u r e  of c i s -  and t r a n s - i s o m e r s  [5]. For  the s t t lbene (D which we obtained, the re  a re  th ree  signals  
in the 19F NMR s p e c t r u m  with an intensi t ies  ra t io  of 2:1:2, c h a r a c t e r i s t i c  of the C6F 5 group. The data of ele= 
mental  analys is  and the value of the molecu la r  weight,  de te rmined  mass  s p e c t r o m e t r i c a l i y ,  co r re spond  to the 
empi r i ca l  fo rmula  C14HTF5. In the PMR s p e c t r u m ,  bes ides  the signal of a roma t i c  protons ,  an AB s y s t e m  with 
J=  18 Hz is a lso  obse rved ,  cor responding  to the t r an s -o r i en t a t i on  of the vicina[ olefinic protons [6]. The me l t -  
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ing  p o i n t o f ( I )  is  c l o s e  to tha t  of t r a n s - 2 , 3 , 4 , 5 , 6 - p e n t a f l u o r o s t i l b e n e ,  ob ta ined  in [4]. In i ts  UV s p e c t r u m ,  (I) 
i s  s i m i l a r  to  a non f fuo r ina t ed  a n a l o g  [7] and has  an i n t e nse  band wi th  ~max  296 nm (log e 4.48).  We can t h e r e -  
f o r e  a s s u m e  tha t  the  compound  s y n t h e s i z e d  by  us is t r a n s - 2 , 3 , 4 ,  5 , 6 - p e n t a f l u o r o s t i l b e n e .  

D u r i n g  UV i r r a d i a t i o n  of a d i l u t e  s o l u t i o n  of compound  (I) in n - h e x a n e  (0.01 M), a p r a c t i c a l l y  c o m p l e t e  

t r a n s f o r m a t i o n  of the  in i t i a l  compound  is o b s e r v e d  a f t e r  5 h, with no s p l i t t i n g  of ionic  f l u o r i n e .  F r o m  the da t a  
of e l e m e n t a l  a n a l y s i s ,  m o l e c u l a r  we igh t  ( d e t e r m i n e d  by  m a s s  s p e c t r o m e t r y  and v a p o r - p h a s e  o s m o m e t r y  m e t h -  
ods)  and s p e c t r a l  d a t a ,  t he  p roduc t  was iden t i f i ed  as  c is-2,3,4,5,6-pentafluorostilbene 5,6-pentafluorostilbene 6 - p e n t a f l u o r o s t i l b e n e  (II). 

C6F5 H C6F~ Ph 
\ / h~ \ / 

G=G - - ~ -  C=C 
/ \ < / \ 

H Ph n-hexane, 0.01 M H H 

(i) (ii) 

A c c o r d i n g  to  the  F M R  s p e c t r u m  of (II), the  s p i n - s p i n  coup l ing  cons t an t  (SSCC) of the o le f in ic  p ro tons  
is  12 Hz (comp.  [6]). In the  UV s p e c t r u m  of  (II), an i n t e n s e  a b s o r p t i o n  band at  kma  x 250 nm (log s 4 .14) ,  
c o r r e s p o n d i n g  to  the  con juga t ed  doub le  bond,  is sh i f t ed  into the  s h o r t w a v e  r eg ion  by 14 nm,  c o m p a r e d  with  
the  n o n f l u o r i n a t e d  ana log  [7], and by  40 nm c o m p a r e d  with  (I). This  m a y  be  due to the  weaken ing  of the con -  

j uga t ion  i n  (II) b e c a u s e  of s t e r i c  i n t e r a c t i o n  of the  phenyl  and p e n t a f l u o r o p h e n y l  r i n g s .  

D u r i n g  the  UV i r r a d i a t i o n  of a d i l u t e  so lu t ion  of (I) in n - h e x a n e ,  and a l s o  in b e n z e n e ,  a l coho l ,  CC14, it  
i s o m e r i z e s  into the  c i s - i s o m e r  (II), a s  in the  c a s e  of the  non f luo r ina t ed  ana log  [8]. The p h o t o i s o m e r i z a t i o n  
is not  a c c o m p a n i e d  by  c y c l i z a t i o n ,  which m a y  be b e c a u s e  the  e xc i t e d  s t a t e  of (II) has  a l o w e r  p o l a r i t y  than  
p o l y f l u o r o d i a r y l a m i n e s  [1] o r  con juga t ed  a c i d s  of p o l y f l u o r o a r o m a t i c  an i l s  [2]. 

I t  is known tha t  d u r i n g  UV i r r a d i a t i o n  of a c o n c e n t r a t e d  so lu t i on  of t r a n s - s t i l b e n e ,  p h o t o d i m e r i z a t i o n  
into t e t r a p h e n y l c y c l o b u t a n e  is o b s e r v e d  [9]; the  c i s - i s o m e r  is unab le  to u n d e r g o  a s i m i l a r  t r a n s f o r m a t i o n  [10]. 
In the s a m e  way ,  d u r i n g  i r r a d i a t i o n  by  v i s i b l e  o r  UV l ight  of a c o n c e n t r a t e d  so lu t ion  of (I) in n - h e x a n e  o r  b e n -  
zene ,  (C -> 0.1 M), p a r t i a l  d i m e r i z a t i o n  t a k e s  p l a c e  t o g e t h e r  with the  i somerLza t ion .  In c o n t r a s t  to the  non-  
f l u o r i n a t e d  ana log ,  which  does  not  d i m e r i z e  in the  c r y s t a l l i n e  s t a t e  [10], compound (I) g r a d u a l l y  t r a n s f o r m s  
;into d i m e r  (III) when le f t  to  s t and  in l ight  in the  s o l i d  s t a t e .  By UV i r r a d i a t i o n  of f ine ly  ground  s t i l b e n e  (I) in 
a g l a s s  a m p u l ,  3 m m  in d i a m e t e r ,  o r  be tween  t i g h t l y  c o m p r e s s e d  g l a s s  p l a t e s ,  we can a t t a in  c o m p l e t e  t r a n s -  
f o r m a t i o n  into the  p h o t o d i m e r  (III). P r o l o n g e d  UV i r r a d i a t i o n  of  c i s - p e n t a f l u o r o s t t l b e n e  (II) in the  so l id  s t a t e  
l e a d s ,  a c c o r d i n g  to the  tgF NMR s p e c t r u m ,  to  the  f o r m a t i o n  of s m a l l  amoun t s  of the  t r a n s - i s o m e r  (I) and pho to -  
d i m e r  (III). I t  is a l s o  p o s s i b l e  tha t  the  l a t t e r  is ob ta ined  f r o m  the i n t e r m e d i a t e  t r a n s i s o m e r  (I). 

A c c o r d i n g  to  the  d a t a  of  the  e l e m e n t a l  a n a l y s i s  and the  va lue  of the  m o l e c u l a r  we igh t ,  found by  the  method  
of v a p o r - p h a s e  o s m o m e t r y ,  the  e m p i r i c a l  f o r m u l a  of C28HlaFIo was found fo r  e0mpound (III). The c y c l o b u t a n e  
s t r u c t u r e  of (III),  a s s u m e d  f r o m  the l i t e r a t u r e  d a t a ,  a g r e e s  with the  c h a r a c t e r  of i ts UV spec t rum. ,  in which 
the  a b s o r p t i o n  in t he  l o n g - w a v e  r e g i o n  c o r r e s p o n d i n g  to con juga t ed  C = C bond is a b se n t .  The  19F NMR s p e c -  
t r u m  of d i m e r  (III) con t a in s  t h r e e  s i g n a l s  wi th  an i n t e n s i t i e s  r a t i o  of 2 :1:2 ,  c h a r a c t e r i s t i c  of the  C6F 5 g roup ,  
which  i n d i c a t e s  t he  f o r m a t i o n  of one of  the  four  p o s s i b l e  i s o m e r s  (III, a -d)  d u r i n g  d i m e r i z a t i o n .  

( I )  - -  

Ph Ph 

C6Fs C6F5 

(Illa} 

hv n - h e x ~  (II) q- (Ill) 

> ( I I I )  
in solid state 

,•C6F•c6Fs•Ph 
C6F 5 Ph C6F 5 C6F 5 

(IIIb) (lllc) (llld) 

In the  m a s s  s p e c t r u m  of (III) t h e r e  is no p e a k  of the  m o l e c u l a r  ion wi th  a m a s s  of 540. The p e a k  with  the  
m a x i m a l  m a s s  n u m b e r  270 (C14HTF5) c o r r e s p o n d s  to p e n t a f l u o r o s t i l b e n e .  Th i s  c h a r a c t e r i s t i c  of the  d ~ s s o c i a -  
t ion a g r e e s  wi th  the d a t a  fo r  d i p h e n y l c y c l o b u t a n e  [11]. Due to the  a b s e n c e  in the  m a s s  s p e c t r u m  of (III) of a 
p e a k  at  560 (the m o l e c u l a r  we igh t  of  the  d e c a f l u o r o - s u b s t i t u t e d  s t i l b e n e ) ,  we can  a s s u m e  tha t  s t r u c t u r e s  
(IIIb) and (IIIc) a r e  m o s t  p r o b a b l e .  The  PMR s p e c t r u m  of (III) con t a in s  two b r o a d e n e d  s i n g l e t s  with an i n t e n -  
s i t i e s  r a t i o  of  2:5.  The  p o s i t i o n  of  the  s i g n a l  of the  me th ine  p ro tons  at  4.87 ppm c o r r e s p o n d s  to the  d a t a  for  
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the nonfluorinated analog [9], and agrees w~th the structure (IIIb). By comparing the experimental value of 

the dipole moment of (Ill) (Pexp = 0.76 D) with the calculated values [(IIIb) Pcalc = 0, (IIIc) Pcalc = 2.94 D], struc- 
ture (IIlb) can be seen to be the most favorable. 

trans-Decafluorostilbene (IV) synthesized in analogy with (1), during UV irradiation in n-hexane trans- 
forms into the cis-isomer, but mueh more slowly than (I) 

C6F~ H C~F3 C~F 5 
\ / h~ \ / 

C~C ~ C~C 
/ \ ~ / \ 

H C~F5 n-hexane H H 
Cv) 

The irradiation of compound '(IV) in concentrated solution in n-hexane or in the solid state does not lead 
to its dimerization. 

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

The UV s p e c t r a  w e r e  r e c o r d e d  on the  S p e c o r d  U V - V i s  a p p a r a t u s  in EtOH, the  PMR s p e c t r a  on the  Va-  
r i a n  A56 /60A and T e s l a  BS-46C (60 MHz),  and the  19F NMR s p e c t r a  on V a r i a n  A56/60A (56.4 MHz) in CC14, 
with A5 for  CGF 6 and CCI3F equal  to  163.0 ppm.  The m o l e c u l a r  weights  w e r e  d e t e r m i n e d  by v a p o r - p h a s e  
o s m o m e t r y ,  and a l s o  on a h i g h - r e s o l u t i o n  m a s s - s p e c t r o m e t e r  MC-3301 .  The d i e l e c t r i c  c o n s t a n t s  of the  
benzene  s o l u t i o n s  of the compounds  w e r e  d e t e r m i n e d  at  25~ on the Tangens  a p p a r a t u s .  The d ipo l e  m o m e n t  
was c a l c u l a t e d  f r o m  the  G u g g e n h e i m  equa t ion  [12]. The t h e o r e t i c a l  d i p o l e  m o m e n t s  w e r e  c a l c u l a t e d  by  a v e c -  
t o r - a d d i t i v e  s c h e m e  us ing  the  fo l lowing  va lues  of the bond m o m e n t s :  m ( C s p 3 - H  ) = 0.28, m ( C s p 2 - H  ) = 0.70,  
m ( C s p 3 - C s p 2 )  = 0.78 D [13]; m ( C s p 2 - F  ) = 0.76 D was c a l c u l a t e d  f r o m  the e x p e r i m e n t a l  d ipo le  m o m e n t  of p e n -  
t a f l u o r o b e n z e n e .  In the  c a l c u l a t i o n ,  the  g e o m e t r y  of  1 , 2 , 3 , 4 - t e t r a p h e n y l c y c l o b u t a n e  was u sed  [14]. 

P r e p a r a t i o n  of P o l y f l u o r o - S u b s t i t u t e d  S t i l b e n e s .  A 4.68 g po r t i on  of b e n z y l t r i p h e n y l p h o s p h o n i u m  c h l o r -  
ide  [15], o r  6.28 g of 2 , 3 , 4 ,  5 , 6 - p e n t a f l u o r o b e n z y l t r i p h e n y l p h o s p h o n i u m  b r o m i d e  [16] was added  at  ~ 20~ in 
an a r g o n  c u r r e n t  to a so lu t i on  of p h e n y l l i t h i u m  ( p r e p a r e d  f r o m  0.25 g of Li  and 1.76 ml  of b r o m o b e n z e n e  in 
30-40 ml of a b s o l u t e  e t he r ) .  The  r e a c t i o n  m i x t u r e  was then s t i r r e d  f o r  30 ra in ,  and a s o l u t i o n  of 1.8 g of 
p e n t a f l u o r o b e n z a l d e h y d e  in 20 ml  of e t h e r  was added  d r o p w i s e  at  <_ 20~ The  r e a c t i o n  m i x t u r e  was s t i r r e d  
fo r  2 -3  h at  20~ poured  onto i ce  with HCI,  and e x t r a c t e d  wi th  e t h e r .  The  e t h e r  so lu t ion  was washed  with 
water, dried over CaCI2, and evaporated. The residue was washed w~th alcohol. 

trans-2,3,4,5,6-Pentafluorosti[bene (1), yield 70%, mp 136-138~ (from EtOH). UV spectrum (Xmax, 
nm (log a)): 214 sh (4.10), 220 (4.18), 225 sh(4.17), 232 sh(4.03), 296 (4.48), 315 sh (427). 19FNMR spec- 
trttm, ppm: 144.0, 157.9,164.1 (2 :i :2). PiV[R spectrum (CCI3D, 5, ppm): 6.67 d, 7.57 d (CH----CH, system 
AB, J --- 18 Hz,* 7.37 (Ph). Found: C 62.70; H 2.85; F 35.44% ; mol. wt. 270 (mass specfrometrieally). CIIHTF 5. 

Calculated: C 62.23; H 2.61; F 35.16%; tool. wt. 270. 

trans-2,2',3,3',4,4',5,5',6,6'-Decafluorostilbene (IV), yield 47%. mp I00-I02~ (comp. [17]). tgF 

NMR spectrum, ppm: 139.2, 154.5, 163.0 (2:1:2). 

U V Irradiation of trans-2,3,4,5,6-Pentafluorostilbene (I). Experiment i. A 0.01M solution of (1) in h-hexane 

was placed in a quartz test tube, 30 ram in diameter, and irradiated for 5 h with a DRS-500 Hglamp at a dis- 
tance of 25 cm at ~ 20~ The data of the 19F NMR spectrum showed that the product isolated after evapora- 

tion of the solution contains 95% of cis-2,3,4, 5, 6-pentafluorostilbene (II) and 5% of the trans-isomer (1). The 
pure cis-isomer (If) was isolated by sublimation at 60~ (bath temperature), mp 53.5~176 (from EtOH). 
UVspectrum (Xmax, nm (loge)): 214 sh (4.39), 256 (4.14). PMRspectrum (5, ppm): 6.16d,6.89d(CH----CH, 
systemAB, J = 12 Hz),* 7.12 (Ph). 19FNMR spectrum, ppm: 139.2, 157.0, 163.5 (2:1:2). Found: C 61.98; 
H 2.55; F 35.44%; mol. wt. 270 (mass spectrometrically), 276 (vapor-phase osmometry). C14HTFs. Calcul- 

ated: C 62.63; H 2.55; F 35.14%; tool. wt. 270. 

Experiment 2. A 0.2 g portion of stilbene (1) was placed between tightly compressed glass plates at a 

distance of 30 cm from a UV light source, and irradiated for I0 h. In the l'qF NMR spectrum of the product 
there are signals at 142.4, 156.8, 163.5 ppm. (2:1:2). Pure dimer (III) was isolated by recrystaliization 

from EtOH, mp I19-120.5~ PMR spectrum (5, ppm): 4.87, 7.14 (2:5). Pexp = 0.76 D. Found: C 62.18; 
H 2.65; F34.65%; tool. wt. 533 (vapor-phase osmometry). C28HI4FI0. Calculated: C 62.63; H 2.61; F 35.16%; 

tool. wt. 540. 
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Experiment  3. A 0.2 g portion of stilbene (I) in 2 ml of benzene was irradiated in a glass test  tube [or 
23 h. The product  isolated by evaporation of the solution contains, as shown by the !9F NMR spec t rum,  74% 
of the c i s - i s o m e r ,  18% of photodimer (III) and 8% of initial (I). 

U V I r radia t ion of c i s - 2 , 3 , 4 , 5 , 6 - P e n t a f l u o r o s t i l b e n e  (II). A 0.2 g portion of compound (II) was placed 
n-hexane was i r radia ted  by UV light for 30 h under the conditions. The data of lgF N1VfR spec t rum 
showed that the product  obtained contained the initial compound (IV) and c is -decaf lunros t i lbene (V) in a 

t rans-s t i lbene  (I). 

U V Ir radia t ion of t rans-Decaf luoros t i lbene  (IV). Experiment  1. A 0.01 M solution of compound (IV) in 
n-hexane was irradiated by UV light for 30 h under the above descr ibed  conditions. The data of l~F NMR spec-  
t rum showed that the product obtained contained the initial compound (IV) and c is -decaf luoros t i lbene (V) in a 
rat io of 1:4. The PMR spec t rum of (V) is identical with that descr ibed in [17]. 

Experiment  2. A 0.2 g portion of solid decafluorost i lbene (IV) was placed in a glass ampul, 3 mm in 
d iameter ,  and irradiated for 40 h with UV light. The data of the t~F NMR spec t rum showed that the product 
isolated is identical with the initial compound (IV). 

C O N C L U S I O N S  

i. When their dilute solutions in organic solvents are irradiated with UV light, polyfluoro-substituted 

trans-stilbene undergo, in the same way as the nonfluorinated analog, a transformation into the cis-isomer, 
but not photocyclization. 

2. Irradiation of a concentrated solution of trans-2,3,4,5,6-pentafluorostilbene in a hydrocarbon sol- 

vent with visible or UV light leads to its partial dimerization into the derivatives of cyclobutane. In contrast 

to the nonfluorinated analog, pentafluorostilbene undergoes photodimerization in the solid phase. 
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