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In the course of our ‘H NMR studies of the shleldlng effects exerted by a cyclopropane rung,2 we syn- 

theslzed two (somerIc blshomobenzobarrelenes, exo,endo- and endo,endo-benzotetracyclo[3 3 2.df404*]- 

decenes (2 and 3_, respectively), and related compounds Q, ,5, 3 and g to test the appllcabrllty of the 

known rule for cyclopropane anlsotropy ‘t+ Some anomalies in ‘H and 13C chemical shifts were found tn 

the spectra of 3 although the spectra of the other compounds generally showed features expected as a 

whole 

Structural assignments of the compounds were based on their IOO-MHz ‘H NMR spectra Detalled 

exammahons of the spectra by double and triple resonance techniques gave the slgnal assignments The 

TABLE I~sts the SH data obtalned together with the stgnal shift (A&,) values due to lntroductton of a cyclo- 

propane rrng 

Comparisons of the 6 
H 

values between 7, 8_, and z4 revealed that the ethano-bridge protons, H 
b(exo) 

and Hb(endo), tn 7 are more shielded by the cyclopropane-rung anlsotropy,*r3 and that the cyclopropane 

gem’nal protons, Hgtexo) and Hg(endo), In 8 are much shielded by the ring-current effect of the benzene _ 

’ Simmons-Smith reachon of benzobarrelene (3 6a* b led to a mixture of 2 and 3 together with two W _ 

ls.Omerlc homobenzobarrelenes (4_ and 2) which were separated by TLC to give pure colorless prjsms, 2 in 

4 9% yield, m p 92-93’ [vmax (Nu~ol) 300.5, 3050, and 1025 cm-‘], 3 in 4.8% yield, m p lJl-132O 

[vmax (Nu~ol) 3045, 3010, 1023, and 703 cm”], 4 in 23 2% yleid, m p 47-48 5’ [vmax (NuJoI) 3070, 

3020, 1015, and 695 cm-‘], and 2 in trace, m p 43” EXO- and endo-benzotrlcyclo[ 3.2 2 $f4] nonenes 

(z and 5, respectively) were prepared from benzob’cyclo[ 2 2 21 octadlene (gbbrc by the same reactlon r 

In 0.1% yield, m p 62-63” Iv,,, (Nu~ol) 3005, 3080, and 1026 cm-‘] and g In 40 5% yield, m p_ 

76-77O [ Vmax (NuJoI) 3071, 3010, 1032, and 998 cm-‘] . Hydrogenat’on of 4 and z on Pd-C afforded l 

and 5 respectively See the Scheme 
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rl”g 4 Slrnllarly, the cyclopropane-ring anisotropy shields the ethylenlc protons Hc in 4 and deshrelds 

those in 2 as compared WI th those in 6 4 These observations assessed the structures of z and 5 as wel I as 

those of +, and 2 as shown in the Scheme The structures of 2 and 2 were easily asslgned, the spectrum of 

the latter shows the degenerate ‘H slgnals due to the hvo cyclopropane rings, one of which also appeared 

at a conslderably hlgher field (6 -0 77), clearly showing that 2 1s endo,endo-blshomobenzobarrelene 

&$, H(exo) 

H(exo) 

H(endo) 

t 

b 

f 0 a ,gc 
&’ 

e d 
4 

b 

Scheme 

I H2/Pd-C 

b 

As can be seen from the TABLE, the Hg(exo) and Hg(endo) signals were shifted downfield by +0 22 and 

+O 19 ppm, respectively, on going from g to 3, contrary to the expectation that they would be shifted up- 

field by the anlsotropy of the cyclopropane Introduced, whereas the slgnal shifts from 7 to z and g to Lshowed 

values expected with the anlsotropy 
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TABLE ‘H (6H) and 13C (bC) Chemical Shaft Data= 

Compound 
a b 

Pcatton 

b’ c d 

(2’ 6H 

z % 

7-9 _* as,(Ptm) 

s 6, 

8-9 -_ GH(Pp”) 

2 &H 

2-z AhH(ppn) 

2-i AGH(PPn) 

3 6H 

3-8 __ ALHtppm) 

$’ 6H 

4, &H 

4-6 _a A8H(ppn) 

5 6H 

293 1 74(exo)b 

1 40(endo) 

305 1 60(axo)b 
1 M(endo) 

0 12 -0 14(exo) 

-0 33(endo) 

3 18 1 75(exo)b 

1 35(endo) 

025 0 Ol(exo) 

-0 05(endo) 

331 086 

0 26 -0 74(=x0) 

0 13 -0 37(endo) 

3 42 I 28 

0 24 -0 47(exo) 

384 1 49(exo)b 

1 44(endol 

386 I I6 

0 02 -0 28(endo) 

3 92 1 33 

0 08 -0 16(exo) 2-6 Ab~(ppm) 
___- 
9’ &c 34 1 26 3 

7 34 6 24 0 

- 

6c 

l-2 Asc(ppm) 0 5 -2 3 

8 &C 34 9 25 8 - 
8-9 A&c(ppm) 0 8 -0 5 __ 

2 6C 34 6 79 

L-1. A+(ppm: 0 0 -16 I 

2-a A6c(ppm) -0 3 -3 3 

3, SC 36 1 14 8 

2-e A+(w) 1 2 -11 0 

b’ bc 40 2 25 8 

4, bc 41 2 16 7 

4-6 ASc(ppm) I 0 -9 I __ 
Ld 

____~~ ~~ 
= ‘H NMR spectra were taken wth a Var~an HA-100 spectromete- at 100 MHz ,n CCI, (about 5 w/‘v %). 

accuracy of the chffnncal rhlft, hH IJ =O 01 “C NMR spectra were recorded on a Vailan NV-14 FT NMR rpectro- 

I 07 

I 05 

0 98 

-0 09 

-0 19 

0 23 

6 40 

604 

-0 36 

6 67 

0 27 

14.4 1 

205 - 147 0 

29 

112 - 140 2 

-3 9 

190 - 142 9 

-15 - -4 1 
-68 - 27 

136 I 
36 - -4 I 

&,c fb,c 

7 02 

9 d 

7 02 

000 

0 74(exo) 

1 09(endo) 

6 91 7 03 -0 llfexo) 

-0 96(endo) 

-0 11 001 - 

6 93 7 00 -0 18(exo) 0 70(exo) 

-1 OS(endo) 1 74(endo,) 

-0 09 -0 02 -0 04(exo) 

0 65(endo) 
0 02 -0 03 -0 07(ero) 

-0 09cendo) 

6 82 7 07 0 ll(ex0) 

-0 77(endo) 

-009 004 0 22(exc) 

0 19cendo) 

7 00 494 - 

7 02 6 88 0 76(.=x0) 

0 56(endo) 

0 02 -006 - 

4 94 0 34jexo) 

-0 39(endo) 

-0 06 0 00 
_.-. ~~_____ 

123 5 1256 - 

123 8 125 6 13 4 

03 00 - 

124 0 1264 27 

05 08 - 

122 9 1257 22 12 8 

-09 01 - -0 6 
-1 1 -0 7 -0 5 

124 3 1260 75 

03 -04 48 

134 9 144 1 122 5 124 9 

130 9 147 4 122 9 124 5 

-40 33 04 -04 - 

13 7 

meter at 15 087 MHz rn CDCI, contajn~ng TMS irs an mternal ref&ence rn a-mm sample tubr, the accuracy of 6C IS 

about *o 1 

b The accuracy II about 20 02 for SH because these valuer are bared on the fnt-order analyses 

’ ‘$C rlgnals were assigned accoralng to G Jikell, W Herr~g and H Gunther, J Amer Char Sot 96 323 z t 
(1974) 

d 
Not determined 
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Recently,’ we reported that strong sterlc y-effects8 (upfleld shrft) were observed with 13C NMR signals 

due to the bridge-methylene carbon and the ethylentc carbons In exe- and endo-trlcyclo[3 2 1 @r4] - 

octenes, respecttvely, as compared with those in norbornene Slmllar effects, though to lesser extents, 

were observed In the spectra of exo- and endo-2,5-dlcyanotrlcyclo[4 2 1 #t5] non-7-enes 9 Thus, in 

order to examine the effect of a cyclopropane ring upon 13C chemical shifts tn a blcyclo[2 2 21 octene rtng, 

the natural-abundance 13C FT NMR spectra, both ‘H noise-decoupled and single-frequency off-resonance 

decoupled,* of the compounds descrtbed here were determlned, the results are also shown In the TABLE 

As a result, the objective y-effect was found to be weak (about -2- -4 ppm) as expected from the 

longer distances between the cyclopropane proton and the bridge and the ring-Juncture carbons which Inter- 

act An unexpected flndtng was that introduction of an endo-cyclopropane rtng to skeleton S (from g to 3_) 

causes a conslderable downfreld shift of cyclopropane-carbon g (+4 8 ppm), on the other hand, lntroductlon 

of an exo-cyclopropane ring (from 8 to 2) has no slgnlflcant effect upon carbon g (-0.5 ppm) 

Research on s,m,lar phenomena IS in progress 
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