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In a previous article2 it was reported that the ally1 system In 

j-bromo-2-benzal-1-indanone reacted with secondary amines (piperfdine 

and morpholine) and the primary amine, cyclohexylamine, In the absence 

of solvent to produce the direct substitution products, the 5-[sub- 

stltuted amino]-2-benaal-1-indanones. A more extensive Investigation 

of these reactions in aprotic solvents and rearrangement-squilibrium 

studies with the products has now revealed that both aminotropic and 

prototropic changes in this keto allylamlne system take place with 
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Pho reaction of two molar equivalents of t-butylamine with 3- 

bromo-2-bensal-l-indanone (A) in bensene solution at 25.C. gave &(a- 

t-butylaainobensyl)-1-indenone (I), a product In which the ally1 

oyster ha8 been inverted. When the bromide (A) wan allowed to react 

for twenty-four houra with ten equivalents of thin prinary amine in 

bensene aolution at 25*C, an 81% yield of the non-rearranged product, 

3-(t-butylamino)-2-benzal-1-indanone (II) wan obtained. It eeema 

probably thit II Peeulted from the rearrangement of the fir& formed 

I mince moh oonverelon is readily accomplished when I in etored at 

room tuperature with t-butylamine in bennone aolutlon. When I re- 

acted with amine for twenty hour6 , actually both aminotropic and 

prototropio change8 occured. The component6 of the resulting rlxture 

were identified by an RMR spectrum aa having the following approxi- 

mate oompoaltion. 

I ( 29 .%I c II ( 56 %I a III ( 15 %) 

Treatment of J-t-botylamino-2-benzal-1-indanone (II) dth’exceee 

t-butylamine in bencone solution at 25.C for seventy-three hourn gave 

a mixture of 609L of rearranged isomer, 3-t-butylamino-2-beneyl-l- 

indenone (III), and 40% of unreacted etarting material II. When 

aminoketone II -8 refluxed with an exceee amount of t-butylamine In 

benrene solution for six and one-half houra, the resulting crude mix- 

ture aa analyzed by its NMR spectrum.was indicated to contain 3-t- 

butylamino-20bensyl-l-indenone (III) (51961, 2-(a-t-butylaminobencjl)- 

1-indenone (I) (18961, and unreaoted aniaoketone II (31%). 

Ultraviolet and infrared spectra , as well as NMR spectra were 

used to confirm the structural assignmeats’of the amlaoketone isorere. 

The otruoture of the l naminketone III was further supported by acid 

hydrolyelo to the known 2-benzyl-1,3-indandione (IV)‘. 
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fi. w epoctrum (iaoootano) of I, mop. 83-85.. ehomd hYx. 238, 

244 mv (E, 41,470, 42,930). The IB epootrnm ahowed YC=O (CC14). 

1715 c&-l @.a.), rlir, 161ocr. 0~). mo mm epootrum (CC141 

ehowed nine arortic protone and the rinylio proton reproaontod by 

a multiplot in the range 2.42-3.25~~ l benr.yl proton ae l doublet at 

5.201 (J-O.5 0.p.6.) and ten protone of the t-bntylam%no group a6 a 

einglet at 8.95r. 

e. Calod. for C20EaNO: C, 82.44; H, 7.26; I, 4.52. 

Found: c, 82.003 E, 7.24; N, 4.81. 

The W ape&rum (ieoootme) of II, r-p. 91-94'. ehowedhmax. 

238, 245 (ah), 310 gr (&, 14.400, 13,600, 24,200). The IR apeotrum 

ehowed YNg (CC14), 3380 am.-' (WI; Ye-o, 1705 em.-1 (VA.); Yo=o, 

1631 0~4.~1 (8); YAr, 1607 01. -' (M). The NMR spectrum (Ccl41 ehowed 

one rethine proton aa a doublet at 4.63~ (512 c.p.a.1, ten protone of 

the t-butylamino group aa a einglet at 9.llr. ten protone of aromatic 

and rinylic type in the range 2.0-2.76~. 

s. Calcd. for C20E21NO: C, 82.44; H, 7.261 I, 4.52. found: 

C, 82.12; H, 7.22; 19, 4.66. 

The W apeotrtu (methanol) of III, r.p. 145-147*, ehowed Amax. 

218, 255 (eh), 264, 312 (eh), 430 r)r (broad bend), (E, 15.500, 18,200, 

20,000, 1,200, 1,900). The IB epeetrum (CEC13) ehowed YN& 3450 01. -1 

(WI; Yo=o, 1670 cm.-l (8); YAr, 1608 or." (8). The NHR epeotrnm 

(CDC13) &owed two beneyl protone ae a einglet at 6.33r, ten protone 

of t-butjluino group as a einglet at. 8.622, and nine l romatio pro- 

tone in the ran@ 2.50-2.84~. 

&&. Calcd. for C201i21NO: C, 82.44; ?I, 7.26; A, 4.52. 

Found: C, 82.54; B, 7.54; 19, 4.81. 
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11010 w Epeotrum of IV, n.p. 104-105* (lit. m.p. 93-97')3, ahowed 

h max. (iaooctano) 222, 233, 240 my. (& 12,800, 2,880, 3,120). The IR 

epeotrum ehowed Yore (CC14), 1745 cm.'1 (S), 1710 cm.-’ (V.S.), and a 

broad band in the range 16OO-1500 011.-l. The R?4R epectrum (CC14) 

ahowod five aromatic proton8 at 2.902, four aromatic protone In the 

range 2.03-2.427, and three proton8 am a multiplet at 6.72. 

E. calad. for C16H1202; C, 81.31; 8, 5.08. Found: C, 81.38 

H, 5.08. 

The Initial reaction of 3-bromo-2-benzal-1-indanone with t- 

butylamine in bensene probably prooeede by an abnormal b&molecular 

eubetitntion (SN2') to produce I. The conversion of I by t-butyl- 

amine to the thermodynamioallj favored II undoubtedly involves a 

blmoleoular, intermolecular aminotropio rearrangement. The proto- 

tropio rearrangement of II to the highly conjugated B-amino-a, fl- 

unsaturated ketone III ie energetically favored since III ia ther- 

modynamically the most stable of the three isomeric t-butylamino 

ketonee. 

In the earlier inveetigation of the B-keto ally1 system in u- 

bromo-methyl ohaloone an abnormal substitution with t-butylamine was 

also observed. The kinetically favored a-t,-butylaminobeneylacrylo- 

phenone readily underwent either an intra or intermolecular amino- 

tropic rearrangement to produce the thermodynamically favored a-Ct.- 

butylaminomethyll-ohalcone, depending on the presence or absence of 

l xoeee t-butylamine. 
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