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The cis-tris-u-homobenzenes (3) are valuable synthetic intermediates, e.g. for 

1,4,7-cyclononatrienes (4) via [u2s+rr2s+Q2sJ-cycloreversion. Of known approaches to 

the carbo- and heterocycles (3) 1) ,the route (1) ~((3) has been restricted so far to 

the dioxa-(lb) 2) and suitably N-substituted diaza-bisa-homobenzenes (lc) 3) : in con- 

trast to the carbotricycle (la) 4) these are kinetically and thermodynamically stable 

enough to allow transformations such as epoxidation (Y=O) and CH2N2-addition (ulti- 

mately Y=CH2), the cis-addition often being favoured. In the cis-bisa-homobenzene- 

diester (Id), recently prepared by Kaupp and Rosch 5) , as well as in the dinitrile 

(lf),obtained from (Id) through (le),the basic skeleton (la) is stabilized to such an 

extent 6, that analogous transformations could be examined. 
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(Id) was oxidized with m-chloroperbeuzoic acid to (5a) 5) . When this 

repeated we found that besides (5a) the cis-isomer (7a) was also formed 

reaction was 

and that the 

relative amount of (78) increases with reaction temperature ((5a):(7a) ca. 17:l at 

O’C, ca. 4:3 at 8O’C). The less soluble (5a) is isolated by fractional crystallisation, 

(7a) by chromatography (Si02, benzene,>150°C dec. (isom.); %I-NMR(CDC13) :7x6.30 

(OCB,), 6.58 (2(4)-H), 8.15(1(5)-,7(8)-H), 8.82(6(9)-H); readily distinguished from 

(5a) by Jl 2- -3.0 Hz and the anisotropy effect of 0 upon 6(9)-H 4) ). As we are more 

interested’in (7a) we have worked out a conversioo of (5a) into (7a) 7) . The total 

yield after selective formation [sodium acetate/acetic acid, 75’C, 5 d; at higher temp. 

the proportion of diacetate (6a)(R’=Ac), increases; m.p. 98-99’C, J4 5=3.2, J5 6=8.1, 

J6 7p3.7 HZ] of the monoacetate (6a) (R’=H, J4 5=3.2, J5 6=8.1, J6 7:3.7 Hz), iosyl- 
, 

ation ((6a), R’wp-tos, m.p. 159-160°Cg J4 5’4.;, J5 6=7,5, J6 7=3.i Hz), saponification 
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of 

of 

the acetate and ring closure (ammonia, methanol ZO'C) is at least 605. In the case 

oxidation of the dinitrile (If) to give (5h)(m.p. 167-168'C; 
1 
II-NMR(CDC13):T=6.67, 

R7(---J”_R7pfR_R~R 
0 OR' 

R 

a I- C02CH3 

b CN 

C Br 

(5) (6) 17) 

7.87, 7.96, 9.91; Jl,2_ (0.5 Bz) and (7b) (>150°C dec. (isom.); 111-NkR(CDC13):~=6.47, 

8.06 (4lI), 9.12; Jl 2- -3.0 Dz) the proportion of the cis-isomer is even greater ((Bb): 

(7b) ca. 3:2 at 25';, ca. 2:3 at 6O'C). 

Similarly 7) ,the cis-aza-tris-U-homobenzene (10) is synthesized from (5a). The 

oxirane ring is opened with sodium azide (Mg 
2+ 
buff. methanol, 64'C, 6 d), to give (8) 

(oil, 70-80s; J4 5=3.0, J5 6=9.2, J6 7- -3.3 11~). The azide is reduced (Pt/H2, methanol) 

to the amine (9)'(R'=H), t;e latter is tosylated (9) (Rl=p-tos, m.p. 149-150°C, J5 6 

= 9.5, J6 7=4.2 Hz) and then cyclised with K-t-butoxide (tetrahydrofuran, 20’C)to 
9 

give (10)'(85-90$;>140°C dec. (isom.); 1H-NMR(CDC13):T=6.41(OCH3), 6.82, 8.27 (411). 

8.94). 

(5a) _RvR-RvR :w” 
18) (9) I101 

For the cis-thia-trisG-homobenzenes (12a)/(12c) proven procedures 8) could also 

be applied. After reaction of (5a) or (5~) with thiourea (20°C, methanol, sulphuric 

acid) oily isothiouronium salts (lla)/(llc) were isolated and without characterisation 

converted into (12a) (90$, m.p. 103-104°C (dec.), +I-NMR(CDC13):7=6.30(OCH3), 6.58, 

7.98(411), 8.94) or (12~) (70%. m.p. 114-114.5'C (dec.), 1R-NMR(CDC13):T=6.60, 7.72, 

8.15(411)) resp. by treatment with aqueous sodium carbonate. 

(50)1(5c) 
-RvR-R%Y-R j-+ 

OH C Br 

Ill) (12) 

Though the chances for cis-addition of diazoalkanes or carbenes to (ld) were 

9) thought to be slight , the reactivity of (Id) in these types of thermal and photo- 

chemical processes was examined under different conditions. In contrast to (lb) and 

(1~). (ld) gives no detectable reaction with diazomethane even after long reaction 
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times and the use of a constant excess of CH2N2; with Cu 
l+ 

-catalysis (tetrahydrofuran, 

OOC) lo) an adduct could be isolated in ca. 50% yield and from the 
1 

H-NW-spectrum 

(180 MDz(CDC13):7=6.35 (OCH3), 8.18(1(2)-H), 8.50 (4 (8)-H), 8.72(3(9)-H), 9.02(5(7) 

-A), 9.28(6’-H), 9.80 (6-H); J3 4=4.3, J4 5’0, J5 6=5.2, J5 6,=8.0, J6 6,=4.4 Hz) 11) 
t 0’ 9 t . 

is the trans-species (13a) (m.p. 100-101 C); (14a), for which a higher activation 

energy for the rcr2s+a2sta2s]-cycloreversion compared with (3a) (Ea ca. 24-28 kcal/ 

mole) 4,12) is expected, would have undoubtably survived under the given conditions . 

Indeed, from the GC/MS-analysis of the crude reaction mixture indirect evidence is 

obtained, that (14a) is present in up to 1% yield. 
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Upon use of diazoacetic ester the known compound (13b) l3 

thermally (catalytically) (the reaction temp. was limited 

(ld)=(2d) and subsequent side reactions) or by direct or 

) was not formed either 

because of the equilibrium 

indirect light excitation. 

Attempts to obtain substitution of the dibromide (15) (m.p. llO-lll°C, J4 5=J5 6=6, 
t t 

tld) -RvR --It--- :--jijR 

1151 1161 

J6 7=7 Hz) (which can be quantitatively prepared 
t 

sterically not-too-demanding dicyanomethylanion ( 
Obviously the prospects of being able to prepare 

R - C02CH3 

from (1d))with carbanions as e.g. the 

to give (16)) were unsuccessful. 

carbocyclic cis-trisU-homobenzenes 

from cis-bis-cr-homobenzenes are indeed very slight. 

* 
The thermolysis of (7a) (benzene, AG*1400C=32.1 kcal/mole), of (7b) (benzene, 

AG1400C=32.4 k Cal/mole) and of (10) (abs. acetone, AGf1400C=29.6 kcal/mole) proceeds 

in each case exclusively to the 4,7-dihydrooxouines 14) (17a) (m.p. 37-38’C, ‘H-NkR 

(CDC13, 35’C) : ?=3.90 (2(9)-H), 4.37 (5(6)-H), 4.62(3(8)-H), 4.90(4(7)-H), 6.28 

(OCH3); J2 3=5.0, J2 4=1.2, J3 4=7.5, J4 5=6-2, J4 6- -2.0 Hz), (17b) (m.p. l10-112°C, 

‘A-NMR (CD&,, 35’C);T=3.83, 4135, 4.64;4.84# J2 ;=5.0, J2 4=1.3, J3 4=7.5, J4 5=6.6, 
t , . t 
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J4 6=2.0 Hz) or to the 4,'7-dihydroazonine 4, (Is) (m.p. 161-162'C, 

-2doC) 

'H-NM8 (CDC13, 

: 714.13, 4.43, 4.50, 4.85, 6.24; J2 3=6.9, J2 4w0.8, J3 4=9.5, J4 5~7.1, 
t , , ,. 

J4 6=1.8 Hz), reap. 

’ The thia-analogs (12a)/(12c) on the contrary undergo loss of sulphur on heating to 

give (2d)/(2g). By using trimethylphosphite (min. reaction temp. ca. 20°C) to eliminate 

the sulphur from (12c), the minimum reaction temperature is still too high for isola- 

tion of (lg), which could have provided access to the still unknown (la). 

This work was supported by the Deutsche Forschungsgemeinschaft an the Fonds der Che- 

mischen Industrie. 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 

11) 

12) 

13) 

14) 

Review : Il. Prinzbach, "Homobenzenoid Transition States in u-n Isomerisation 

Reactions", ISNA III, San Francisco 1977. 

E. Vogel, H.-J. Altenbach, E. Schmidbauer, Anger. Chem. 3, 872 (1973); Anger. 

Chem., Int. Ed. Engl. 2, 838 (1973). 

H. Prinzbach, Y. Breuninger, B. Gallenkamp, R. Schwesinger, D. Hunkler, Angen. 

Chem. g, 350 (1975); Angew. Chem., Int. Ed. Engl. l4, 348 (1975). 

Extrapolated Ea-value 23t2 kcal/mole: II. Prinzbach, D. Stusche, J. ldarkert, 

E.-H. Limbach, Chem. Ber. 109, 3505 (1976). 

G. Kaupp, I(. Riisch, Angew. Chem. E, 185 (1976); Angew. Chem., Int. Ed. Engl. 15, 

163 (1976). 

The equilibrations (ld)ti(2d) and (lf)_(2f) are still slow at 2O'C. 

H. Prinzbach, S. Kagabu, H. Fritz, Anger. Chem. as, 522 (1974); Anger. Chem., Int. 

Ed. Engl. 9, 482 (1974). 

S. Kagabu, H. Prinzbach, Tetrahedron Lett. 1975, 29; Angew. Chem. 81, 245 (1975); 

Anger. Chem., Int. Ed. Engl. 14, 252 (1975); H. Prinzbach, C. Kaiser, ibid. 81, 

249 (1975); 14, 253 (1975). 

The extent of the steric compression caused by the inner hydrogens in (3a) (esti- 

mated to be at least ca. 3 kcal/mole (R. Schwesinger. Diplomarbeit Univ. Freiburg 

(1971)) becomes manifest in the relatively large dihedral angles (determined by K- 

ray crystallography) between the B-membered ring and the J-membered rings bearing 

1) inner hydrogen8 . 

Compare e.g. M. Engelhardt, W. Liittke, Anger. Chem. 84, 346 (1972); Anger. Chem., 

Int. Ed. Engl. 11, 310 (1972). 

Compare with the analogous trans- and cis-1,2_dicarboxylic esters: H. Prinzbach, 

R. Schwesinger, Anger. Chem. 84, 988 (1972); Angew. Chem., Int. Ed. Engl. 11, 940 

(1972); H.W. Whitlock, Jr., P.F. Schatz, J. Amer. Chem. Sot. 93, 3837 (1971). 

W. Spielmann, H.-E. Fick, L.-U. Meyer, A. de Meijere, Tetrahedron Lett. 19'16, 

4057. 

D.L. Dalrymple, S.P.B. Taylor, J. Amer. Chem. Sot. 93, 7098 (1971). 

R. Prinzbach, D. Stusche, M. Breuninger, J. Yarkert, Chcn. Ber. 109, 2823 (1976). 


