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tion of potassium (3 g., 72 mmoles) in t-butyl alcohol (100 
ml.) and 2-bromopyridine (4 g., 25 mmoles) gave an oily resi- 
due after the usual work up. This residue was crystallized 
from acetone to give 1 g., m.p. 218-231' (10%). Recrystal- 
lization from acetone raised the m.p. to 251.5-252.5'; 
[ a ] ~  -28' (chloroform). The infrared spectrum was identi- 
cal to that of an authentic  ample.^ 

Anal .  Calcd. for C2&606 (432.54): C, 69.42; H, 8.39. 
Found: C, 69.26; H, 8.45. 

Treatment of the above product (VII) with 1% metha- 
nolic sulfuric acid (1 hr. reflux) gave a 77% yield (m.p. 204- 
205") of 13~~,2l-epoxy-l1~-hydroxy-l7~-methyl-l8-nor-l7cr- 
A4-pregnene-3,20-dione. Recrystallization from acetone- 
petroleum ether raised the m.p. to 206-208"; [ala5 +52' 
(chloroform) ; A,,, 242 mp ( E  16,900). The infrared spectrum 
was identical to that of an authentic ~ample.~, '4 

118-Hydroxy-1 Ycr,2l-methylenedioxy-6-pregnene S,bO-bis- 
elhylene ketal (VIII). To a solution of potassium (1.7 g. )  in 
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4-Dibutylamino-2-methylpyrimidine-5- 
carboxaldehyde Semiearbazone 

t-bbtyl alcohol (100 ml.) under nitrogen was added a slurry 
of 11~,17cr,21-trihydrosy-5-pregnene 3,2O-bisethylene ketal 
(E, 6.0 g.) in t-butyl alcohol (100 ml.) followed by the addi- 
tion of methylene bromide (5.0 ml.). The mixture was stirred 
and refluxed for 3 hr. After cooling, chloroform (800 ml.) was 
added and the mixture washed to neutrality with water. 
The extract was dried and evaporated to give a solid resi- 
due which was crystallized from acetonepetroleum ether; 
yield 3.85 g., m.p. 220-240'. Several recrystallizations from 
the same solvent pair raised the melting point to 252-255'; 
  CY]^ -42" (chloroform); vmax 3448, 1092, 1052, and 956 
cm.-l 

Anal .  Calcd. for C&& (462.56) : C, 67.51; H, 8.28. 
Found: C, 67.56, 67.09, 67.42; H, 8.52, 8.59, 8.36. 
11~-Hydroxy-l7a,dl-methylenedioxy-4-pregnene-S-me 20- 

ylenedioxy-5-pregnene 3,20-bisethylene ketal (VIII) (250 
rng.) in methanol (50 ml.) containing sulfuric acid (8%, 5 
mi.) was refluxed for 1 hr. I t  wm poured into water and the 
mixture neutralized --ith solid sodium bicarbonate. The 
resulting crystalline product was collected by filtration. 
This gave 200 mg,, m,p, 195-1970 (88%). ~ ~ ~ ~ ~ ~ t ~ ~ ~ i ~ ~ t i ~ ~  
from acetone-petroleum ether raised the melting point to 
235-2370; $970 (chloroform); X;z~~ 241 mfi ( e  
16,900); vmsx 3436, 1664, 1612, 1046, and 956 cm.-' 

Anal .  Calcd. for C2,HuOs (418.51) : C, 68.87; H, 8.19. 
Found: C, 68.35; H, 8.20. 

116-Hydroxy-1 7~~,%l-methylenedioxy-~-pregnene-S,WO-dione 
(X). A.  Hydrolysis wi th  1% sulfuric acid. A solution of 116- 
hydr0~y-17cr,21-methylenedioxy-4-pregnene-3-one 2O-ethyl- 
ene ketal (IX, 207 mg.) in methanol (50 ml.) containing sul- 
furic acid (8% V/v) (10 Tvas refluxed for 24 hr. Water 
was added and the methanol evaporated to give a crystalline 
product collected by filtration; yield 139 mg. 
(75%), m.p. 180-185'. Recrystallization from acetone- 
petroleum ether raised the m,p. to 211-2130; lCX]Y + 1 8 5 O  
(chloroform) ; A,,, 241 n ~ f i  (E 16,500) ; vmax 3460, 1714, 1667, 
1618, 1118, and 1047 cm.-' 

Anal .  Calcd. for C22H100b (374.46) : c, 70.56; H, 8.08. 
Found: C, 70.25; H, 8.15. 

B. Hvdrolysts wzth formic actd. A solution of IX in 60% 
formic acid was heated on a steam bath for 1 hr,, and after 
the usual work-up and crystallization from acetone-petro- 
leunl ether, a 72% yield of 118-hydro~l.-17~,21-methylene- 
dioxy-4-pregiiene-3,20-dionc (X) was obtained. 
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The recent note by WileY and yamamoto' listing 
the various methods by which pyrimidine carbox- 
aldehydes haTre been prepared prompts US to re- 
port on a further method with which we have had 
success, namely the reaction of hexamethylene- 
tetramine on a 5-chloromethylpyrimidine. 

'ethylene ketal (E). A solution of 116-hydroxy-l7~~,2l-meth- EXPERIMENTAL 

4-Dabutylamano-5-ethoxymethyl-2-meth ylpyrr nitdine. 
4-Chlor0-5-ethoxymethyl-2-methylpyrimidine~ (110 g.) and 
228 g. of dibutylamine were heated on the steam bath. 
An exothermic reaction the temperature Of the re- 
action mixture rising to 145-150'. After 1 hr. the dibutyl- 
amine hydrochloride removed by filtration, the filter 
cake was washed with ether, the cqmbined filtrate and wash 
were concentrated, and the residue was distilled in uacuo. 

Anal .  Calcd. for C16H29Na0 (mol. wt. 279.41): C, 68.77; 
H, 10*46* Found: c, 68.32; H~ 

The pzcrate had a m.p. of 87-88.5', and is soluble in ether. 
The chloroptatinate crystallized with great diaculty. 

6-Chlormeth yl-4-dibut ylamino-2-meth ylp yrinaidine 
hydrochloride. A solution of 10 g. of the above dibutylamino- 
pyrimidine in 50 ml. of glacial acetic acid was saturated 
with hydrogen chloride at  O", and the solution heated in a 
sealed glass tube at 150-160" for 5 hr. The Product,3 a 
white waxy solid, was obtained by concentrating the solu- 
tion. 13.8 g. 

~-Dibutylamino-2-meth yl-p yrimidin-5-carboxalde- 
hYde semicm-bazone. A 13.8%. Portion of the above material, 
which was soluble in water and alcohol, was recrystallized 
from glacial acetic acid, precipitated from ice cold aqueous 
solution with sodium bicarbonate, and the free base imme- 
diately extracted with ether. After drying the extract, the 
ether was removed and the residue dissolved in 140 ml. of 
2-propanol. Water (3  ml.) and 4 8 g. of hexamethylenetetra- 
amine were added and the solution refluxed for 6 hr. After 
renioval of the 2-propano1, the resultant product was ex- 

1906 (I) (196i): R. M Wiley and Y. Yamamoto, J .  Org. Chem., 25, 

Merck and Co. 

had b.P. l3O0 (0.23 mm.) and ny 1.5022. 
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tracted with ether. No attempt waa made to isolate the free 
aldehyde but it was a t  once converted to  the semicarbazone, 
white crystals from ether; m.p. 155-156'. The yield was poor. 

Anal. Calcd. for ClsH2&I0 (mol. wt. 306.41); C, 58.79; 
H, 8.55. Found: C, 58.98; H, 8.32. 
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Hennion, McCusker, and Rutkomski' have re- 
cently reported the preparation of diisobutylfluoro- 
borane by treatment of the corresponding chloro- 
borane with antimony trifluoride. Antimony tri- 
fluoride is known to replace the other halides for 
fluoride, but it is unusual for this reagent to re- 
place an alkyl group for fluoride. Such a reaction 
was used to prepare di-n-butylfluoroborane in a 
very convenient one step process. Tri-n-butylborane 
was heated with antimony trifluoride. At about 
135", the di-n-butylfluoride began to distill, and 
an antimony mirror formed on the flask walls. 
The reaction was completed by heating to 180". 
The lower boiling butyldifluoroborane might be 
expected to form, but none was detected. 

Buls, Davis, and Thomas2 have reported the d ia -  
butylfluoroborane to .boil a t  -5O/100 mm. The 
material reported here had a much higher boiling 
point, 48"/20 mm. (d:4 0.783). Hennion et al. 
reported their isobutyl isomer to boil a t  49O/52 mm. 
(di5 0.7662). The higher boiling point (48"/20 
mm.) would be expected since it lies between the 
monoalkyldifluoroborane (36.3'/742 mm.)% and 
the tri-n-butylborane (90"/9 rnm.).% 

EXPERIMENTAL 

Di-n-butylflzioroborane. The reaction system consisted of 
all glass connections, and all operations were carried out 
under nitrogen. A flask waa charged with 32 g. of antimony 
trifluoride and 50 g. of tri-n-butylborane. On heating to 
135', a volatile material began to distill and was collected 
in a cooled receiver. The temperature was gradually in- 
creased to 180°, and when distillation ceased, the heat was 
removed. The water-white product weighed 41.3 g. This 
material was distilled tvrTice through a 1-ft. x '/'-in spiral wire 
packed column. The water-white mobile liquid weighed 25 
g. and was flammable in air. The product distilled at 47'/20 
mm. (d:' 0.783). 

Anal. Calcd. for CsH&F: F, 13.18. Found: F, 12.91, 
13.09. 
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The postulation of the involvement of the 
cyanyl radical in the reaction of mercuric cyanide 
with disilicon hexachloride' has prompted a search 
for further examples in which a carbon-nitrogen 
pair might react as an uncharged unit. By the re- 
action of hexaphenylethane .:and mercuric cyanide, 
cyanotriphenylmethane has been formed in 15% 
yield. 

Whether this reaction has involved the cyanyl 
radical or the cyanide ion is not certain. It is of 
interest to note earlier reactions between organic 
radical precursors and mercury salts other than 
mercuric cyanide2 and to note reactions between 
hexaphenylethane and several inorganic salts.' 

EXPERIMENTAL 

A solution of 0.09 mole of hexaphenylethane in 250 ml. 
of benzene was prepared.' Silver chloride and excess silver 
were removed by filtration under nitrogen. A suspension 
composed of the benzene solution and 0.1 mole of mercuric 
cyanide was stirred magnetically for 10 days a t  room tem- 
perature beneath an atmosphere of nitrogen. The suspension 
was filtered. The filtrate was extracted with water. The 
washed benzene filtrate containing the crude product was 
evaporated to dryness. This residue was extracted with 
boiling ethanol. From the ethanol-soluble portion was iso- 
lated by fractional sublimation and fractional crystalliza- 
tion (ethanol solvent) 7.55 g. (0.028 mole) of cyanotriphenyl 
methane. This product was shown to be identical with an 
authentic sample prepared by the method of Fiachers by 
the identity of their infrared spectra and on the basis of a 
mixture melting point. 
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