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The react ion o f  acid fluoride 2 and urea occurs only 
in the presence o f  concen t ra t ed  sulfuric acid. 

The  t ransformat ion o f  urea 3 into uracil I depends  
on the tempera ture ,  pressure, dura t ion o f  the reaction,  
composi t ions  o f  the condensed  and gas phases, and the 
material  and design o f  the reactor.  The  main  side pro-  
cesses (saponif icat ion with decarboxylat ion o f  tr if luoro- 
methyl  groups before and after the cycl izat ion o f  c o m -  
pound  3) could  be prevented by performing the reaction 
under  pressure in a polyte t raf luoroethylene vessel in an 
a tmosphere  o f  CO 2, 

Reaction of compound 2 with urea and HzSO4. Acid 
fluoride 2 (2.6 g, 0.01 i tool) and urea (0.67 g, 0.011 tool) were 
placed in a quartz flask. 96% H2SO,t (I.13 g, 0.011 tool) was 
added dropwise with ice-water cooling and stirring. Thirty rain 
later, cold water (20 mL) and a solution of NaHCO 3 were 
added to pH 5. The target product was extracted with ether 
(10• mL), and the extract was dried with Na2SO 4. Atter 
evaporation of the ether, compound 1 (I.20 g, 60%) was 
obtained. 

Cyclization of compound 3. A polytetrafluoroethylene tube 
containing a solution of urea 3 (2.22 g, 0.01 tool) and H20 
(0.18 g, 0.01 mol) in 1,4-dioxane (8 mL) was placed in a steel 
autoclave with NaHCO 3 (5 g). The autoclave was heated at 
130 *C for 30 rain. The solution was cooled to -20 "C, placed 
in a quartz flask, and concentrated to half its volume at 13 
Tort. Hexane (4 mL) was added. The residue was filtered off 
and dried to obtain uracil 1 (0.83 g, 46%). 

In both cases, the product 1 obtained had m.p. 240-- 
243 ~ (decomp.) (cf  Re['. 2 : 245 - -246  ~ (decomp.)). 
tH NMR (acetone-d6), ,5:8.10 (m, 1 H, HC); 10.55 (br.s, 
I H, NH); 10.71 (br.s, I H, NH). 19F NMR (acetone-d 6, 
CF3COOH as the external standard), ~: 14.93 (d, 3 F, CF 3, 
4Jt:.H = 1.08 Hz). The 13C NMR spectrum (DMSO-d 6) 

corresponds completely to the published data. I~ MS (El, 70 
eV), m/z(Iret(%)): 181 IM+II  + (8), 180 [MI § (100), 165 I M -  
HNI + (3), 161 IM-FI  + (3), 137 I M - H N C O I  § (62), !18 I M -  
HNCO-FI  + (10), II0 IM-CF3_HI § (36), 109 I M - H N C O -  
COl § (15). 

This  work was f inancial ly suppor ted  by the Russian 
F o u n d a t i o n  for Basic  R e s e a r c h  (P ro j ec t  No .  
95-03-09332).  
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The behavior  4 -ch lo ro -  and 4 -b romoc inno l ine  de-  
rivatives, prepared recently by cyclization o f  ortho- 
e thyny lpheny ld iazon ium salts, l.z in the acetylenic con-  
densat ion has not been studied. 

We fotmd that condensa t ion  o f  phenylacetylenc with 
4 -ch lo ro -  ( l a )  and 4 -b romo-3 -pheny lc inno l ine  (2a) in 

the presence o f  Pd(PPh3)2CI 2 and Cu l  in Et3N is ac- 
companied  by the addi t ion  o f  phenylacety lene  to the 
N = N  bond and results in the lb rmat ion  o f  a c o m p o u n d  
of  a new type, 3-phcnyt-  t , 4 -d i (pheny le thyny l ) - I , 2 -d i -  
hydrocinnot ine (3) instead of  the expected 3-phenyt-  
4-phenyle thynylc innol ine  (4a). In the case of  4 -ch lo ro -  
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(2a) and 4 -b romo-3- (4 -me thoxypheny i )c inno l ine  (2b), 
only phenyle thynylc innol ine  (4b) is produced. 

Ph 
I 
C 

~ R  i L 

I 
l a , b ;  2a ,b  C 

Ul 3 

I ph 
C ~ R 

4a ,b  
Hal = CI (1), Br (2) 

R = H (a), OMe (b)  

Reagents  and condit ions:  i. HC~CPh, Pd(PPh3)2CI 2, Cul, 
Et3N, 90 ~ 3--6 h; ii. NaOH, MeOH, 20 ~ 1.5 h. 

The  resulting adduct  3 is conver ted  into phenyl-  
e thynylc innol ine  4a on t rea tment  with a methanol ic  
solution o f  N a O H .  Cinno l ine  4a  does not  react with 
phenylacetylene  under  the condi t ions  of  the P d / C u -  
catalyzed cross-coupl ing  reaction. 

The structure o f  3 can be der ived from the data  o f  
e lementa l  analysis, and the IR,  IH N M R ,  and mass 
spectra. The  signal for the proton in position 8 o f  the 
ring in the spectra o f  1 ,2-dihydrocinnol ines  occurs in 
the 7 .07--7.29 ppm region. 3 In this particular case, the 
signal corresponding to this proton is shifted downfield 
due to the e lec t ron-wi thdrawing  and anisotropic influ- 
ence of  the C-=C bond in posit ion l o f  the ring. 

3-Phenyl-1,4-di(phenylethyuyt)-l,2-dihydrocinnoliue (3). A 
mixture of 2a (2.85 g, 0.01 mol), phenylaeetylene (2.05 g, 
0.02 m o i l  Pd(PPh3)2CI 2 (40 rag), and Cul (20 mg) were 
heated for 3 h in 25 mL of Et3N at 80--90 ~ in a flow of Ar. 
After cooling, the reaction mixture was diluted with 30 mL of 
CHCI 3 and filtered through a layer of AI203 (20• mm), and 
the filtrate was concentrated to dryness in vacuo. The residue 
was triturated in hexane, filtered off, washed on a filter with a 
concentrated aqueous solution of Na2CO 3 and water, and 
dried. Chromatography on silica gel in CHCI 3 afforded 2.95 g 
(72.3%) of compound 3, m.p. 182--183 ~ (hexane--ben- 
zene). Found (%): C, 88.20; H, 5.05; N, 6.75. C30H20N 2. 
Calculated (%): C, 88.21; H, 4.93; N, 6.86. IR, CHCI 3, 
v/era-I:  2200 (C~C); 2220 (C=C); 3400 (N--H).  IH NMR 
(CDCI3) , ~5:6.92 (dd, 2 H, H(2"), H(61), J = 8 and 2 Hz); 

7.18--7.28 (m, 3 H, H atom.); 7.42--7.51 (m, 6 H, H arom.); 
7.78 (br.s, I H, NH); 7.82--8.00 (m, 6 H, H arom.); 8.28 
(dd, I H, H(5), I = 9 and 2 Hz); 8.58 (rid, I H, H(85, 9" = 9 
and 2). MS (El, 70 eV), m/z (lrel(%)): 408 [M] + (100), 409 
[M+II + (33), 410 IM+21 + (8.3). 

A similar procedure starting from 4-chlorocinnoline la  
gave 3 in 65.2% yield. 

3-Phenyl-4-phenylethynyicinuoline (4a). A mixture of 3 
(4.08 g, 0.0l tool) and 1.0 g of NaOH in 20 mL of MeOH was 
stirred at 20 *C for 1.5 h, diluted with 50 mL of water, and 
extracted with CHCI 3. The extract was dried with MgSO 4 and 
filtered through a thin layer of AJ203; the product was r 
with CHCI 3, and the solvent was evaporated in vacuo. Pre- 
parative TLC (A1203; CHCI 3 as the eluent) and subsequent 
recrystallization from a benzene--hexane (1 : 55 mixture gave 
2.64 g (86.3%) of compound 4a, m.p. 121--122 *C. Found 
(%5: C, 86.47; H, 4.89; N, 8.64. C22Ht4N 2, Calculated (%5: 
C, 86.25; H, 4.61; N, 9.14. IR (CHCI3), v /cm-l :  2200 (C-C). 
IH NMR (CDCI3), 5:7.42 (t, 2 H, H(3 "), H(5"), J = 8 Hz); 
7.52--7.64 (m, 5 H, H atom.); 7.81--7.90 (m, 3 H, H arom.); 
8.26 (d, 2 H, H(2"), H(6"), J = 9); 8.43 (dd, 1 H, H(5), J = 
9 and 2); 8.61. (dd, I H, H(8), I = 9 and 2). MS (EI, 70 eV), 
m/z (/~,~(%)): 306 [M1 + (100), 307 [M+t]  + (25), 308 [M+21 + 
(3.0). 

3-(4-Methoxyphenyl)-4-phenylethyuytclnnoline (4b). Com- 
pound 2b (3.15 g, 0.01 tool) was condensed with phenyl- 
acetylene (2.05 g, 0.02 mol5 under similar conditions to give 
1.73 g (51.4%) of 4b. At a I : 1 ratio of the reagents, the yield 
of 4b amounted to 72.9%, m.p 134--135 *C (from benzene). 
Found (%): C, 82.6t; H, 4.86; N, 8.12. C23Ht6N20. Calcu- 
lated (,%): C, 82.12; H, 4.79; N, 8.33. [R, (CHCI3), v/era-l :  
2225 (C~C). IH NMR (CDCI3), 5*: 2.52 (s, 3 H, OCH3); 
7.32 (d, 2 H, H(3"), H(5'),  J = 8 Hz); 7.62--7.90 (m, 
7 H, H arom.); 8.26 (d, 2 H, H(2"), H(6"), J = 9 ttz); 8.38 
(dd, 1 H, H(5), J = 9 Hz and 2); 8.60 (dd, 1 H, H(8), J = 9 
and 2 Hz). 

A similar procedure starting from 4-chlorocinnoline lb 
gave 4b in 4t.0% yield. At a I : I ratio of the reagents, the 
yield of 4b was 55.8%. 

This work was supported by the  Russian Founda t ion  
for Basic Research (Project  No.  96-03-32980a) .  

* The prime refers to a phenyl group, and the double primes 
refers to a phenylethynyl group. 
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