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A NOVEL REGIOSELECTIVE SYNTHESIS OF $-SUBSTITUTED TROPONES' 
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Summary: The preparation of 4-alkyl (or aryl) tropones has easily been accomplished by 
the anodic oxidation of I-•ethoxy-4-alkyl (or aryl) cycloheptatrienes which were 
synthesized by the regioselective addition of alkyl or aryl lithium to J-position of 
7.7-dimethoxycycloheptatriene followed by the thermal 1.5-hydrogen shift of the resulting 
3-•ethoxy-7-alkyl (or aryl) cycloheptatrienes. 

The skeleton of 4-substituted tropone (1) is found widely in naturally occuring tropo- 

noids and azulenoids,' and 1 (R=aryl group) is also the key intermediate for the prepara- 

tion of 5-aryl-substituted tropolonesQ (2) which have potent colchicine-type antiritotic 

activity.5-6 

The hitherto known syntheses' of 1. however, require many troublesome steps since the 

simple and reliable method for the regioselective introduction of a substituent R (II =alkyl 

or aryl group) to the 4-position of tropone ring has not yet been generally established. 

Although the reaction of tropone with the Grignard reagent' or alkyl (aryl) lithium' may 

be one of the plausible methods of synthesizing 1, the actual reaction site in these 

reactions is not the 4-position but mainly Z-position. 

On the other hand, we have recently reportedto a new anodic method of synthesis of 

acetal of tropone, namely, 7.7-dimethoxycycloheptatriene (7.7-Di-MeO-CHT) (?).'I 

Although we have already found that 1 is reactive I.0 the Crinnard reagent, the reaction 

was not regioselective and the product was a mixture of isomers.'" In addition, the 

reaction of 2 with PhMgBr in the presence of a cal.alytic amount of Cul showed different 

selectivity and I-•ethoxy-7-phenyl-CHT (1) was obI.ained as the main product. 

However, we have found in the present study that the the remarkable difference of the 

reactivity of 3 from tropone was that the reaction of 3 with alkyl or aryl lithium 

(scheme 1) took place with high regioselectivity at the 3-position of 3 and formed 

3-•ethoxy-7-alkyl (or aryl)-CHT (2). The product 2 was easily transformed to I-methoxy- 

4-alkyl-CHT (6) by thermal rearrangement and the anodic oxidation of S gave 1 with high 

yield. 
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Interestingly, the anodic oxidation (scheme 2) of sa (R=Ph) in MeOH followed by 

hydrolysis did not give the corresponding tropone h (R=Ph) but yielded a mixture of 

rearranged products 9 (path 5) and 13 (path k)." 

Scheme 2 

These results are explained by the difference of the oxidation potentials of h, &, 

and !J (E.- 2.1.36; 63.1.14; iJ.1.40 V s.SCE).'~ Namely, the anodic oxidation of g in 

methanol forms the first intermediate 1 which is followed by two competitive reaction 

pathways a and IJ. In the pathway a, a ring contractins rearrangement takes place to yield 

9, while in the pathway b. the reaction of 1 with methanol gives the expected product jj 

which is, however, not stable in this reaction since the oxidation potentials of & and 

jlj are almost the same.and hence 0 is oxidized together with g to give 13 through a 

ring contracting rearrangement. 

On the other hand, the difference of oxidation potential between & and E is suffici- 

ent enough for the selective oxidation'5 of & with keeping g intact. The ring contracting 

rearrangement of the intermediate 14 is unlikely since the cation E formed by this 

rearrangement is much more unstable than i and 12. 

The results summarized in Table 1 indicate that this reaction is extensively applica- 

ble16 for the preparation of a variety of 4-substituted tropones (lb-g). For instance, the 

anodic oxidation of c synthesized by the reaction of 2 with isopropyl lithium followed by 

the thermal rearrangement yielded nezukone (lf)" in excellent yield and regioselectivity. 

General procedure is as follows: 2 (10 rmol) was added dropwise into a solution of 

alkyl lithium (25 mm011 in pentane (60 ml) at room temperature under nitrogen atmosphere 

and reaction mixture was stirred for 3 hr at room temperature. After usual working-up, the 

product s was purified by silica gel column (eluent, hexane:AcOEt=IO:l). Compound S was 

obtained by heating 3 at 170 "c for 2 hr under nitrogen atmosphe'ie. Controlled 
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potential electrolysis of 5 (10 n mol) was carried out in an undivided cell equipped with 

platinum electrodes (2x2 cm). The applied anode potentials and supplied electricity are 

shown in table 1. Solvent was 30 ml of methanol containing NaOle (20 l mol) as a supporting 

electrolyte. The usual working-up gave crude fi and it was purified through alumina 

column (eluent. hexane:AcOEt=5:1). The hydrolysis of g in 2 N RCI at room temperature 

for 1 hr gave 1. The structures of 1. S. and 1 sere determined by COSY, C"-NM, lR, and 

high resolution mass spectrometry. 

Table 1. Anodic Oxidation of CHTsab 

R= Yield of 5 Yield of 6 Supplied Anode Potential Yield of 1 

(“/) 
electricity 

(%) (F/mol) (V vs. SCE) (“/) 

Ph 5a 94 6a 75 3.0 1 .2 1s 75 

p-MeOCGH., 5b 90 6b 73 3.3 1.1 lb 71 

SC 90 6~ 71 2.7 1.2 IC 69 

P-BGH4 5d 61 6d 76 4.0 1.2 Id 74 

5e 75 60 73 2.4 1.3 ie 49 

iso-Pr 5t 95 6t 99 2.2 If 7oc 

n-Bu 5n 94 6g 100 3.0 1g 6!9 

a : Isolated yield6. b : Unless otherwise stated controlled potential electrolysis was applied. 
c : Constant current electrolysis. 

It is also noterorthy that the reaction of jj rith n-butyl lithium (scheme 3) gave 

I-phenyl-4-¤ethoxy-l-butyl-CHT (E) and subsequent anodic oxidation of the thermally 

rearranged product (1) led to the regioselective formation of disubstituted tropone 

(Is). 

Although the reasonable explanation for the regioselective formation of s by the 

reaction of 3 sith RLi is not know at present, I9 the method described in this paper is 

undoubtedly the most effective for the selective preparation of 4-substituted tropones. 
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