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stability of the diazonium ion toward ionic decom- 
position to  phenol. 
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The Swamping Catalyst Effect in 
Bromination of Acetophenone 

Sir: 
We have obtained a GOYo yield of m-bromoaceto- 

phenone, uncontaminated with phenacyl bromide, 
by the bromination of acetophenone mixed with a 
large excess of aluminum chloride catalyst. With 
catalytic quantities of aluminum chloride the bro- 
mination of acetophenone yields phenacyl bromide 
apparently unaccompanied by nuclear substitution 
products. We attribute this rather dramatic 
change in orientation of the bromine atom to (a) 
suppression of “active methylene” activity by com- 
plex formation betveen the carbonyl group and the 
catalyst2 and (b) the increase in substitution ac- 
tivity of bromine as it exists in complex formation 
with the catalyst. The synthesis of m-bromoaceto- 
phenone was as follows: acetophenone (0.28 mole) 
was added dropn.ise to anhydrous aluminum chlo- 
ride (0.84 mole) contained in a flask equipped with a 
stirrir, gas outlet, and drying tubes. Bromine (0.28 
mole) then was added to the fluid mass a t  room 
temperature within 10 minutes. After being stirred 
an additional hour and becoming semi-solid, the 
mixture was quenched in a slurry of ice and acid. 
After the usual extraction, washing, and drying of 
the oil in ether, the oil was concentrated and 
stripped from the residue (5.6 g.) by distillation a t  2 
mm. pressure; yield, 42.7 g. Fractionation of the 
distillate a t  2 mm. yielded crude acetophenone (b.p. 
57-94’, 3.4 g.. 10%) and m-bromoacetophenone 
(b.p. 94-95’, n’: 1.5740; m.p. and reported3 m.p. 
7-8’; 33.1 g., 59.4%; oxime m.p. and mixture 
m.p. with an authentic sample 100-lolo). Larger 
amounts of bromine relative to ketone gave a 
product contaminated with a lachrymatory sub- 
stance. 

Continuing studies of the sn-amping catalyst ef- 
fect in substitution behavior of ketones and of other 
substances will be reported a t  a later date. 

DEPARTMEET OF CHEXISTRY D. E. PEARSON 
VANDERBILT USIVERSITY H. w. POPE 
NASHVILLE 5, TENN. 

Received January 20, 1956 

(1) Org. Syntheses, Coll. Val. 11, 480 (1944). 
(2) Baddeley, J. Chem. Soc., 232 (1944). 
(3) Elson, Gibson, and Johnson, J .  Chem. Soc., 1128 

( 1930). 

Components of Podophyllin. XX. The 
Absolute Configuration of Podophyllotoxin 

and Related Lignans 

Sir: 
Since the tumor-damaging potency of podophyl- 

lotoxin (I) and related compounds is closely as- 
sociated with their stereochemistry,2 a determina- 
tion of their absolute configuration might shed 
further light on the mechanism of their action, a 
question of importance in the search for effective 
chemotherapeutic agents. 

Previous researchS has demonstrated the trans- 
(1:2)-trans(2:3)-cis(3:4) arrangement? of I and its 
configurational identity at Ca with ( -)-guaiaretic 
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I 
acid dimethyl ether5 (II).6 We now wish to report 
the stereochemical correlation of I1 with a natural 
a-amino acid; this ipso facto proves the absolute 
configuration of I. 
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Hydroxylation of I1 with osmium te t r~x ide ,~  
periodate oxidation of the oily diol, and treatment 
with Girard's reagent P gave 4-(3,4-dimethoxy- 
phenyl)-3-methyl-2-butanone (111), isolated as the 
semicarbazone (75% yield from 11), m.p. 158.7- 
159.3", [ a ] g  -48.0" (chloroform) (Found: C, 
60.05; H, 7.57; K, 15.08). (+)-3,4-Dimethoxy-a- 
methylhydrocinnamic acid (IV), b.p.o.ol 130" (bath 
temperature), [ a ] g  +27.5' (chloroform) (Found: 
C, 63.84; H, 7.16), obtained by resolving the raee- 
mate8 with quinine, was converted with oxalyl 
chloride to  the chloride, b.p.O.OIT, 90" (bath tempera- 
ture), [a12 +20.5' (benzene), which with ethereal 
methylmagnesium bromide at - 74" afforded the 
optical antipode of 111, again isolated as the semi- 
carbazone (1'7% yieldg), m.p. 156.5-157.5", [a ]E 
+46.7 O (chlorof orni) . 
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IV and (+)-a-methylhydrocinnamic acid (V), 
[ a ] ~  $27.7" (chloroform),'" have identical rota- 
tions; hence they most certainly" belong to the 
same configurational series, Curtius degradation of 
V12 gave (+)-a-methylphenethylamine (VI), iden- 
tical in rotatory sign with the product obtained from 
D-phenylalanine (1-11) by Karrer and Ehrhardt. l3 

It follows that I1 possesses the D-configuration and 
that I is l ~ ,  2 ~ ,  3 ~ ,  These findings also indicate 
the absolute configurations of other lignans, inso- 
far as they have been previously correlated3,l5 with 
I or 11. 
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We are greatly indebted to Dr. IT. Iilyne for very 
stimulating discussions and extremely helpful sug- 
gestions. Miss Mary 11. Trail performed a large 
portion of the experimental procedures. 

AATHO\T K. SCHRECKEK 
JOKATHAV L HARTWELL 

IABORATORY OF CHEMICAJ. P H  4RMACOLOCrY 
NATIOML CAACER I ~ ~ S T I T U T E I ~  

BETHESDA 14, ;\IARYLAUD 

Received February 20, 1956 

(16) Sational Imtitutes of Health, Public Health Serv- 
ice, U. S. Department of Hcalth, Eduration, and Welfare. 

Ortho Substitution Type of Rearrangement  
with Quaternary Ammoniuni  Ions of 

Dicyclopentadienyliron by Potassium Amide' 

Sir: 
We have simulated the ortho substitution type of 

rearrangement of the benzyltrimethylammonium 
ion2 with the ferrocenyltrimethylaminonium ion3 
(I) which gave the 2-methyl derivative (II).. This 
appears to be the first example of an aromatic 
nucleophylic type of reaction with such an iron 
compound. 
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Quaternary ammoiiiuin ion I (as the iodide) 
gave, with potassium amide in liquid ammonia 
(two hours), a SOY0 yield of tertiary asnine I I ,  b.p. 
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