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The infrared spectra of the products were run on a Perkin- 
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Elmer model 21 spectrophotometer. 
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To find the effect of structure on the reactivitly 
of three similar monomers, the reactivity ratios of 
2-me thyl-5-cinnamoylpyridine (I), 3-cinnamoylp y- 
ridine (II), and 3-pyridalacetophenone (111) with 
styrene were determined as suggested by Mayo and 
Lewis. Polymerization was achieved in benzene 
solution and the composition of the resulting poly- 
mers was determined by nitrogen analysis. The re- 
sults are summarized in Table I. The error in the 
" r" values was estimated by assuming a 0.1 per cent 
error in the nitrogen analysis. 

TABLE I 
REACTIVITY RATIOS 

St,yrenr 0 .92  i 0.08  2-Methyl-kin- -0.15 =k 0 . 2  
namoylpyri- 
dine 

pyridine 

phenone 

Styrene 0 ,85  i 0 ,  Ot5 3-Cinnamoyl- 0 .09  & 0 . 1  

Styrene 0 .30  i 0.1 3-Pyridnlaceto- 0 .00  f 0.25 

The very low "r" values of these ketones are in 
agreement, with previous experience2 that pyridine 
analogs of chalcone do not homopolymerize. It is 
of interest that the rl values of styrene vary from 
about 1.0 to 0.5. Since the reactivity ratio is a meas- 
ure of the tendency of one monomer to  add to itself 
or to the comonomer, the results show that the sty- 
rene radical is less reactive toward 2-methyl-Fi- 

(1) Mayo rand Lewis, .J. ~ l m .  Chem. Soc., 66, 1391 (1943). 
( 2 )  Marvel, Co l~mnn ,  :mil Scott, J. Oq. Chem., 20, 378.5 

(195.5). 

cinnamoylpyridine and 3-cinnamoylpyridine than 
toward 3-pyridalacetophenone. This seems to indi- 
cate that a double bond adjacent to the pyridine 
ring is more active than one nest to thc henzene 
ring. 

We were unsuccessful in attempts to determine 
reactivity ratios with butadiene because of failure 
to achieve copolymerization in a bulk recipe. 

EXPERIMENTAL 

3-Pyridalacdophenone. The method tlescri~)ed tlefore? was 
followed using one-molar quantitics. There was obtained 60 
g. of 3-pyridelacetophenone, n1.p. 102-103". 

2-: l i le thylS-~innarno~Z~?/r~~~ne.  The synthesis of 2-met hyl- 
6-cinnamoylpyridine2 was improvcd. The compound was 
prepared by adding 44 g. (0.41 mole) of redistilled benz- 
aldehyde to a pre-cooled solution of 18 g. of sodium hy- 
droxide in 165 ml. of Tvater and 50 ml. of methanol. Then 55 
g .  (0.41 mole) of redistilled 2-methyl-5-acetylpyridine was 
added slowly keeping the t,emperature below 5". After three 
hours of stirring below 15' the mother liquor was decanted 
and the yellow oil was dissolved in 1500 ml. of 10% by vol- 
ume sulfuric acid. This solution was heated on the steam- 
bath for one hour, diluted with 4000 ml. of water, cooled, 
and carefully neutralized with a 10% solution of sodium 
hydroxide until a heavy precipitate was formed. The solid 
was collected, and the filtrate was treated twice more in the 
same manner. After drying, the crude product was recryst,sl- 
lized twice from cyclohexane yielding 40.3 g. (477,) of n 
light green crystalline solid, m.p. 79". 

5-Cinnarnoylpyridine. This ketone was prepared by add- 
ing 20.6 g. (0.2 mole) of redistilled benzaldehyde and 23.6 
g. (0.2 mole) of redistilled 3-acetylpyridine to a solution of 
2.5 ml. of piperidine in 250 ml. of pyridine. The mixture 
 as heated on the steam-bath for one hour and for an 
additional 15 minutes under reflux. It was poured into 1500 
nil. of cold water and left standing overnight. L)ehytlr:ttion 
with sulfuric acid (225 ml. in 830 nil. of water) and neutral- 
ization w r e  carried out as reported above for 2-methyl- 
6-cinnamoylpyritiinct. After drying, the resulting crude 
product was recryatnllized tn-ice from cyclohexane yielding 
9.3 g. (22.3%) of a light yellon- crj-stallinc product,, m . p  
84.5-85O. 

The molecular weight of thc product wns  dctcrmined 1iy 
the Rast method.3 

Anal .  Calc'd for Cl4HI,KO: C, 80.38; H, 5.26; N, F.98; 
l l . l V . ,  209. Foluid: C, 80.46; H, 5.42; S, 0.71; Af.\T., 204. 

The infrared nbsorptiori Ppectrum shoived cliarxteristic 
hands :it 1666, 1645, 1610, 1607, 1500, 985, : r i d  6% cm-1  
i n  agreement with the proposed structure. * 

The iiltr:ivioletj absorption spectrum showed maxima a t  
220 nip, log E 6.38, and at 312 mp, log E 6.1!).** 

Rmctii 'ity ratio detenninntions. Polymerization WLR carried 
out in henzcne soliltion 50" using 0.4000 g. of nzohisiso- 
hutyronitrile initiator, The polymer x m s  1irec.ipitatcd in  low- 
boiling petroleum ether and nnreacted nionomer was ex- 
tracted by the s:me solvent, in a Soxhlet, wtrnc,tor for four 
hoiirs. For fiuthcr purific:it,ion the polymrr IWS twice re- 
prccipitatcd from henzmc. Thr  convcrsions in  these re- 
activity rxtio stutli w r e  of t,he order of 3 to 10% and 
iicver morc than 1 0  . Thc cupcrinitmt:rl 11:it:i : I IV slimma- 
rizetl in l':Al(~ 11. 

(3) R. T,. Shriller and R. C. Fnson, ThP Systenzatw Identi- 
jcatzon of Orgunir Compounds, 3rd edition, John Wile?. and 
Sons, Inc., Sew York, 1947, p. 50. 

* Mi-. J. Brader determined the in f rmd  spectrum nntl 
made the interpretation. 

** The irltrnviol~t analyqif was rlPtPi.minPd by Miss G. 
hlec~rmnn. 



TABLE I1 When yohimbane, d,l-alloyohimbane, and aj mali- 
REACTIVITY R ~ T I O  DETERMI\ATIOUS WITH STYRENE cine were subjected to mercuric acetate oxidation, 

yellow 3-dehydro products (I) were obtained.4 
snnll,lc. 11 c,lgllt 1 3 ~ . ~ ~ ~ ~ . ~ ~ ~ , ,  T~~~~~ , yltl ogc,n, Their spectra distinguish them readily from their 
Sumher I t r~ t io '  ml 110~11 i < /  precursors as 11 ell as from tetradehydro products. 

The infrared spectra exhibit characteristic 1625, 
1570, and 1540 em.-' peaks, while the ultraviolet 24-A 85/15 7 3 0 98 

24-D 72/23 12 3 1 40 spectra show maximum absorption a t  248 mp (log e 
24-c 50/30 22 5 2 64 4.10) and 353 mk (log e 4.41) (cf. Figure 1). Be- 
r2 ( 2-methrl-3-clnnnmo.ij-rinnam~~ 1p'i I d i n e )  = - 0 16 =!= 0 2 cause of its additional chromophore in ring E aj- 
i l  (<tvrenc) = 0 q2 =!= 0 08 nialicine showed slight deviations in i t i  ultraviolet 

Chnrgcx/ 

2-R.IETIIYL-~~-CINX.4\IOYLPYRIDINE 

3-CISS.~JIOYI,PYRIDISF, 
23-2 75/2<5 13 3 1 .84  
23-3 GO/-zO 20 3 2 .44  
23-4 40/6O 35 5 . 3  3.39 
r2 (3-cinnamoylpyridinc) = 0.09 f 0 . 1  
r1 (styrene) =0.85 0.05 

23-111 85/1 3 20 3 1 .52  
23-11 75/25 25 3 2 .08  
23-11? GO/40 44 3 2 .97  
r2 (3-pyridalncetophenone) = 0,00 =IC 0.26 
r1 (styrene) = 0 . 6 0  =!= 0 . 1  

3-PYRID4LACETOPHENONE 

a Styrene/Krtonr. 
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As part of an extensive study of dehydrogenation 
of indole alkaloids it mas of interest to investigate 
the action of mercuric acetate on these natural 
products. In  view of a recent publication1 on the 
same subject, this phase of the study is presented a t  
this time. 

Ivhile much experimentation, especially in re- 
cent years,2 on model compounds as well as alka- 
loids has shown that tertiary amines can be oxidized 
to immonium salts by mercuric acetate, there has 
been only one report on this reaction in the field of 
yohimb6 or rauwolfia alkaloids, i . e .  the dehydrogen- 
ation of yohimbine to an uncharacterized, colored 
substance. 

(1) F. T,. Wrisenborn and P. A. Diassi, J .  ' lm .  ( 'hem. Soc.. 
78; 2022 (1956). 

12) Cf. N. J. Leonard. W. J. Middleton. P. 11. Thoma?. 
and D."Chaudhury, J .  brg. C ~ C M . ,  21, 344 (1956) and pre: 
ceding papers. 

(3)  A .  Schomer, Archiv. Pharnz., 265, 501) (1927). 

absorption curve (d. Figure 1).  

I 

d,l-Epialloyohimbane yielded no appreciable de- 
hydro product, even under forcing conditions. The 
reason for this inertness is obscure, although it 
must be intimately connected Jyith the steric re- 
quirements of the transition complex of the mercu- 
ric acetate reaction. In  their dehydrogenation stud- 
ies Keisenborn and Diassi' discovered that normalj 
and a170 compounds undergo the oxidation, while 
pseudo and epiallo systems do not, and ascribed 
this phenonomenon to the necessary availability of 
an axial C3-H bond in order to accommodate a co- 
planar transition state in the reaction mechanism 
originally proposed by Leonard. IYhile this argu- 
ment satisfies the behavior of the conformationally 
unequivocal normal and pseudo compounds, it ap- 
pears ambiguous for the allo and epiallo substances, 
one of whose two all-chair, C/D trans conforma- 
tions always possesses an axial Cs hydrogen 
Khereas admittedly in such unreactive com- 
pounds as reserpine, methyl reserpate, and deserpi- 
dine' this conformation is the less favorable 
the opposite is the case with the essentially inert 
d,Z-epialloyohimbane.fi In  short, the mechanism of 
the mercuric acetate oxidation of amines will re- 
quire much refinement before its steric course will 
become clear. 

All A 3  products reverted to their dehydro precur- 
sors on sodium borohydride reduction as well as 
catalytic hydrogenation. Three previous examples 
of reductions of 3-dehydro compounds concur m-ith 

(4) Both yohimbine and yohimhone have been converted 
to their 3-dehvdro derivativer. However, the former will 
not be treated here in deference to the prior rommiinication 
hy Weisenborn and Diassi,' and disciiasion of the latter 
will he postponed \inti1 a later date. 

( 5 )  The term normal is applied to thokc substances 
having thc stereochemistry of yohimbine a t  canrbons 3, 13, 
and 20. 

(6) E. Wenkert and 1,. 13. Lin, Ezperientia, 11, 302 
(1055). 

(7) C. F. Huebner, H. B. MarPhillamy, E. Srhlittler, and 
A. F. St .  Andri., Experienlzn, 11, 303 (1955). 


