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2-propynyl carbamates are treated with HC1 (Scheme 
11). The 1,l-diary1 compounds did not undergo this 
type of cyclization with acids, but the initial step with 
all acids used involved the cleavage of the C-0 bond 
that gave rise to  the proposed carbonium ion inter- 
mediates. 
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Treatment with Bases.-An intramolecular cycliza- 
tion of 1,l-diphenyl-2-propynyl S-methylcarbamate 
(Ib) was accomplished using sodium ethoxide in ethanol 
to  give XI1 (Scheme 111). This type of cyclization has 
been previously reported' for 1 ,l-dialkyl-2-propynyl 
carbamates. When the primary carbamate was used, 
the acetylenic alcohol (XIII) was obtained. Aqueous 
hydrolysis also gave XIII. When Ia  was treated with 
S a  or iVaH in an inert solvent, XI11 and sodium 
cyanate were isolated. The dialkyl compounds also 
undergo this reaction. 
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All of the acid- and base-catalyzed reaction products 
were tested for antitumor activity' and were found to  
be inactive. 

Experimental Section 

All melting points are uncorrected and were obtained in an 
open capillary tube. The infrared spectra were determined in 
CHCl, with a Perkin-Elmer spectrophotometer, Model 21. The 
nmr spectra were detrmined in CDC& on a Varian A-60 nmr 
spectrometer using tetramethylsilane as an internal standard. 
Data are given in cycles per second. 

b; X=Br 

3,3-Diphenyl-3-ethoxy-l-propyne (IVa).-A s o h  tion of 25 
ml of concentrated HzSOa, 50 ml of water, and 100 ml of ethanol 
was added dropwise to 12.55 g (0.05 mole) of Ia  in 250 nil of 
ethanol while maintaining a temperature of 0" with external 
cooling. Stirring arid cooling were maintained for 3 hr and the 
reaction mixture was diluted with water and extracted with 
ether. The ether was waehed three times with HZO, dried (Mg- 
SO4), and distilled. The fraction boiling at  87-88' (0.06 mm) 
weighed 9 g (76%); nmr, 74 (3 H, triplet J = 7 cps, ethyl), 167 
(1 H, singlet, C=CH), 212 (quartet, J = 7 cps, ethyl), 438 cps 
(10 H, multiplet, phenyl). The infrared spectrum showed the 
characteristic acetylenic C-H peak at 3.02 p. 

Anal. Calcd for Cl,H,,O: C, 86.40; H, 6.83. Found: C, 
86.26; H, 7.11. 

3,3-Diphenyl-3-isopropoxy-l-propyne (IVb).-In a similar 
manner using 2-propanol as solvent, Ia  was converted to IVb, 
bp 95-96' (0.01 mm), 60y0 yield. 

Anal. Calcd for C18H180: C, 86.36; H, 7.23. Found: C, 
86.52; H, 7.21. 

3,3-Diphenyl-3-methoxy-l-propyne (IVc).-Compound IC in 
methanol was converted to IVc, bp 56-88' (0.05 mm), yield 71%. 

Anal. Calcd for ClsHlIO: C, 86.45; H, 6.35. Found: C, 
86.5,5; H, 6.54. 

@,@-Diphenylacrolein (VI). A.-Concentrated HzS06 (25 ml) 
in 50 ml of HzO was added dropwise to 12.5 g (0.05 mole) of I a  
in 250 ml of ethanol; the resulting solution was heated at reflux 
temperature for 2 hr. After cooling, the mixture was diluted 
with H2O and extracted with ether. After washing with HzO 
and dryiiig, the ether wa5 distilled. The fraction boiling at  
114-115" (0.08 mm), 8.3 g (79%), solidified; nmr, 395 (1 H, 
doublet, J = 8 cps, ethylenic), 440 (10 H, multiplet, phenyl), 
570 cps (1 H, doublet, J = 8 cps, aldehyde). The infrared spec- 
trum of this material wa5 identical with that reported by Hennion 
and F l e ~ k . 3 ~  

Anal. Calcd for ClSHlZO: C, 86.51; H, 5.81. Found: C, 
86.27; H, 5.90. 

B.-A solution of Ia  (0.05 mole) in t-amyl alcohol was treated 
with H2S04 as described for IVa and the Droduct, 5 g, bp 110- 
120" (0.05 mm), was identified as a mixture of 1,l-diphenyl-a- 
propyn-1-01 (40%) and @,@-diphenylacrolein (607,). 

C.-An ethanolic solution of 8 g of IVa, treated with H2SOa as 
described under method A, gave 6.3 g of VI. 

3,3-Dichloro-l,1 -diphenyl-1-propene (VIIIa).-Anhydrous HC1 
was bubbled into 250 ml of toluene containing 10 g (0.04 mole) of 
Ia  for 30 min. The cooled mixture was filtered. The filtrate 
was distilled to give 8 g (76y0) of colorless oil: bp 108' (0.06 
mm); nmr, 368 (1 H, doublet, J = 10 cps), 386 (1 H, doublet, 
J = 10 cps), 438 cps (10 H, multiplet). 

Anal. Calcd for ClsHl,Clz: C, 68.46; H, 4.60; C1, 26.95. 
Found: C, 68.64; H, 4.79; C1, 26.68. 

Using anhydrous HBr, 0.1 mole of Ia  was converted to 24 g 
(68y0) of XIIIb, mp 81-82.5" ( l k 4  mp 82'), after recrystallizing 
from petroleum ether (bp 60-71'). 

1,2-Dichloro-3,4-bis(diphenylmethylene)cyc~obutane (IX).-A 
mixture of 10 g (0.04 mole) of Ia  and 100 ml of concentrated 
HC1 was heated on a steam bath for 0.5 hr and left a t  room 




