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for 5 min and poured into ten times its volume of distilled water. 
The resulting white precipitate was filtered, dried, and recrys- 
tallized twice from dry ethanol to yield pure 4 (-30-5070 yield). 
Anal.  Calcd for CnH15N307 (4a): C, 59.86; H, 3.59; N, 9.97. 
Found: C, 59.78; H, 3.69; N,  9.81. Calcd for CnHllN309 
(4b): C, 42.24; H, 3.25; N,  12.31. Found: C, 42.20; H, 
3.22; N, 12.17. 

Registry No.-NBS, 128-08-5; 4a, 30388-22-8; 4a 
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Dimethylenecyclopropanes have been found to be the 
products of the thermal rearrangement of alkenylidene- 
cyclopropanes in both the parent3 and methylated4 sys- 
tems. Because of the nature of the substitution of 
these compounds, little or no choice exists in the substi- 
tution pattern of the products. To probe this question, 
we have heated the mono- and diphenylalkenylidene- 
cyclopropanes 1 and 2 and find that the phenyl groups 

fA 310' , 9 
gas phase 

H' Ph H Ph 
1 3 

Ph' 'Ph Ph' 'Ph 
2 4 

always remain on the cyclopropane ring and do not mi- 
grate to the double bondsn5 

Pyrolysis of l6 in a flow system at  310" under vacuum 
gives only 3 and starting material in the ratio 2.6:l. 
Compound 3 mas identified by its elemental analysis 
and nmr spectrum in CC4: multiplets a t  6 1.82 (3 H, 
methyl), 1.94 (3 H, methyl), 2.85 (1 H, benzyl cyclo- 
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propyl), 5.11 ( 1 H, vinyl), 5.34 (1 H,  vinyl), and 6.9-7.2 
(5 H, aryl). The chemical shift of the methyl signals 
leaves no doubt that it is the double bond and not the 
three-membered ring that bears the methyl groups. A 
broad band in the infrared spectrum a t  1795 cm-1 con- 
firms the methylenecyclopropane structure.'r8 

Compound 2 is less volatile than 1 and was therefore 
rearranged to 4 in CCl, solution at  80". 2 was made 
by an adaptation of the method of Hartzlere and was 
identified by its mass spectrum and nmr spectrum in 
CC14: singlets a t  6 1.82 (6 H, methyls) and 2.13 (2 H, 
cyclopropyls) and a multiplet a t  7.1-7.5 (10 H ,  aryl). 
A band in the infrared spectrum at  2005 cm-I is ap- 
propriate for an allene.g Compound 4 was similarly 
identified by its mass spectrum and nmr spectrum in 
CCll: broad singlets a t  6 2.09 (6 H, methyls), 5.50 
(1 H, vinyl), and 5.64 (1 H, vinyl) and a multiplet a t  
7.2-7.7 (10 H, aryl). Again, a band in the infrared 
spectrum at  1795 cm-1 is typical of methylene cyclo- 
propanes.' b 8  

The potential products 5-8 are not formed in signifi- 
cant amounts, as appropriate signals do not appear in 
the nmr spectra of the crude products. At first glance 
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this may seem strange, but, if the mechanism of these 
changes involves perpendicular diradicals, as is gener- 
ally thought,lO,ll it is understandable. The diradicals 
9 and 10 should be the most stable ones available, and - A -  A 
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9 10 

they must lead to 3 and 4, and cannot give the others. 
At higher temperatures many other compounds are 
formed, and we hope to report on these at  a later time. 

Experimental Section 

General.-Kmr and infrared spectra were recorded on S'arian 
Associates A-60A and Perkin-Elmer 237B instruments, re- 
spectively. Mass spectra were measured on an AEI AIS-9 mass 
spectrometer.12 Gas chromatographic analyses were performed 
on a S'arian Aerograph A-90P instrument using a 5-ft 10% Dow- 
Corning 550 silicone oil on 60-80 mesh Chromosorb P column 
operated at 150" with a He flow rate of 100 ml/min. 

Pyrolysis of 1 .-Compound 1, -1-(2. methylpropeny1idene)-2- 
phenylcyclopropane, was prepared by the method of Hartzler6 
and purified by bulb-to-bulb distillation immediately before 
use. The pyrolysis apparatus consisted of a 20-cm length of 
14-mm quartz tube heated by chrome1 wire. Temperatures in 
the tube varied by a maximum of 6" over its length. The tem- 
perature reported is the maximum in the tube. In a typical run 
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80 pl of 1 was placed in a reservoir a t  the cold end of the tube 
and a O.l-mm vacuum was applied through a trap cooled to 
-78". Gentle warming was applied to the sample to  facilitate 
distillation into the hot tube. Collection of the major product 
gave a colorless liquid: ir 3070, 3060, 3015, 2960, 2915, 2896, 
2835, 1795, 1745, 1600, 1490, 1360, 855, and 690 cm-l. 

Anal.  Calcd for C13HI4: C, 91.71; H, 8.29. Found: C, 
91.53; H, 8.17. 

Synthesis of 2.-To a slurry of 6.12 g (0.054 mol) of potassium 
tert-butoxide and 18 g (0.1 mol) of 1,l-diphenylethylene in 75 
ml of n-pentane held a t  -10" was added dropwise a solution 
of 5.12 g (0.054 mol) of 3-chloro-3-methgl-l-butyne1~ in 20 ml of 
n-pentanc. Following the addition the slurry was allowed t o  
warm to  room temperature and 100 ml of water was added. 
The layers were separated and the organic material was washed 
with five 150-ml portions of water, dried over anhydrous sodium 
sulfate, and concentrated at  the water pump to give 21 g of a red 
oil. Chromatography of 2.0 g of the oil on silica gel using hexane 
as eluent led to  the recovery of 1.5 g of 1,l-diphenylethylene and 
0.3 g of 2. A value of 246.140713 was obtained in a precise mass 
measurement (calcd for C I ~ H I ~ :  246.140844). 

Pyrolysis of 2.-2 (100 mg) was dissolved in 500 pl of CC1, and 
sealed in a medium-walled nmr tube under nitrogen. Heating 
the sample a t  80" for 19 hr caused complete rearrangement to  4 ,  
which was purified by chromatography on a 1 f t  X 0.5 in. column 
of basic alumina: ir 3080, 3060, 3030, 2970, 2930, 2905, 1795, 
1600, 1490, 1440, 1365, 1095, 1070,855,775,750, and 685 cm-'. 
A value of 246.140713 wab obtained in a precise mass measure- 
ment. 
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Aromatic substitution reactions on abieta-8,11,13- 
trien-18-oic acid, dehydroabietic acid (la), and the 
corresponding methyl ester l b  have been the subject of 
a number of investigations. Although monosulfona- 
tion at  C-l2,I-3 monobromination at  C-12,4 and mono- 
a ~ e t y l a t i o n ~ , ~  at  C-12 and at C-14 (75% C-12) have been 
reported, attempted mononitration has failed to pro- 
duce the desired results, yielding instead the 12,14-di- 
nitro derivative 1c6 and ld.' Also an attempt to produce 
a mononitro derivative via nitration of the 1Zsulfonic 
acid and subsequent hydrolysis of the sulfonic acid 
group failed at the second stepe4 The 14-nitro deriva- 
tive le has been prepared from methyl 12,14-dinitro- 
abieta-8,11,13-trien-18-oate (Id) by selective reduction 
of the 12-nitro group to  the amine If  followed by deam- 
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ination41s and by nitration of the 12-amino compound 
Ig followed by deaminationn4vQ 
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The work cited indicates that the 12 position is more 
reactive than the 14 position. We, therefore, decided 
to  investigate anew the feasibility of direct mononitm 
tion of methyl abieta-8,11j13-trien-18-oate (Ib). We 
hoped to obtain the 12-nitro derivative lh, which we 
believe would be a useful synthetic intermediate. We 
were encouraged also by the advent of positionally se- 
lective nitration procedures in recent years. Acetic 
acid, for inst'ance, is the solvent of choice for positionally 
selective nitrations of fluoranthenel0 and naphthalenell 
(mixed acids), acenaphthene12 (nitric acid), and octa- 
ethylp~rphyrin'~ (fuming nitric acid). Nitric acid in 
nitromethane is also positionally se1ective.l1 i\/Iecha- 
nistic considerations have been d i s c u s ~ e d " ~ ~ ~  but ,will 
not be reviewed here. 

We attempted mononitration of l b  with the above 
procedures and found, uniformly, that under the usual 
mild conditions no reaction occurred. By increasing 
time or temperat'ure complex mixtures were obtained 
which were relatively free of both starting material and 
the desired product, as shown by the aromatic region of 
their nmr spectra. The conclusion reached was that 
t'he substrate Ib was not sufficient'ly reactive toward 
these reagent's under the usual conditions. 

The more reactive but still selective'63l6 nitrating 
agent acet'yl nitrate provided a procedure which yields a 
mixture of the 12-nitro and 14-nitro derivatives, l h  and 
le,  respectively. A convenient separation of the mix- 
ture by one fractional crystallization in methanol gave 
a first fraction of almost pure 14-nitro derivative l e  
(20% yield). The 14-nitro derivative le was identical 
with a sample prepared by the method of Zeiss.s This 
one-st'ep synthesis (2OyO) compares well in terms of con- 
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