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Abstract-A tricyclic ketone was isolatad from the reaction of a,a-dibromocamphor with A8N0,. 
Reductrbn with LAH gave a tricyclic alcohol, which was identified by means of PMR spectroscopy as 
en&-4,7,7-trimethyltricyclo[2.2. l.0’~6]beptan-3-ol. Literature data of this compound and its exe-isomer 
W~XZ conflicting. Vain8 100 MHz PMR spectroscopy and Eu(DPM), we were able to assign the correct 
conf$uration to each &omer. 

IN A previous publication’ we communicated our findings on the acids formed in the 
reaction of a,adibromocamphor with AgNO, in boiling glacial acetic acid. We now 
report on the neutral products which have not previously been investigated.2 Two 
major reaction products are formed: a-bromocamphor (10 % yield) and a compound 
(15% yield) which was isolated by preparative GLC (I, m.p. 46+7”, from n-hexane). 
Mass spectral and combustional analysis gave the molecular formula: C,,H,,BrO. 
The IR spectrum (Ccl& showed bands at 2965, 1780, 1460, 1370, 878, 870, and 
840 cm-‘. The 100 MHz PMR spectrum (CD,COCD,) showed resonances at 
6 = 240 ppm (s, 2H), 2=06, 1.90 (ABquartet, .I = 120 H& 2H), 098 (s, 3H), 094 
(s, 3H), and 083 (s, 3H). From these data we concluded that I is a tricyclic ketone. 

Reduction of I with LAH in THF specifically3 yielded one alcohol (II, m.p. 174- 
175”). Mass spectral and combustional analysis gave as formula C,,H,,O. Spectro- 
scopic data: IR (Ccl&: 3630,3062,2950,2882,1460,1361,1274,1043 and 842 cm-‘; 
PMR (100 MHz, CDCl,): 6 = 3.59 ppm (s, lH), 1.82 (s, lH, disappears on addition 
of D,O), 1.57, 146 (A-part of an AB-quartet, J = 114 H& additionally split with 
J = 1.8 Hz), 1.17-083 (mm, 4H), l-11 (s, 3H), 0.86 (s, 3H), and O-83 (s, 31-I). Upon 
addition of Eu(DPM), the complex multiplet (6 = l-17-@83 ppm) resolved into 
3 triplets (J = 5.0 Hz) and the B-part of the AB-quartet. Irradiation of any of the 3 
triplets changed the other two into doublets. 

Our conclusion was that II is 4,7,7-trimethyltricyclo[2.2.1.02*6]heptan-3-ol. The 
3 triplets originate from the 3 cyclopropane protons and the AB-quartet from the 
2 C hydrogens. One of these is long-range coupled (J = 1.8 Hz) with the proton on 
C3.a A literature survey showed that both 4,7,7-trimethyltricyclo[2.2.1.d*6]heptan- 
3-ols (see Fig) have been synthesized. 5 Spectral data for the isomer to which the 
exe-configuration was assigned have been given by Hanack et al6 (IR) and Antkowiak’ 
(IR and PMR) and for the other isomer by Hanack6 (IR), Malkiinen* (IR), and 
Crawley et al9 (PMR). A comparison of our IR data with the literature showed that 
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the bands at 3062 and 842 cm- ’ are in agreement with those given by Hanack for 
the isomer called exe-tricyclenol. The IR data of Antkowiak for the isomer which he 
named exe-isocyclenol resemble those for the isomer to which Hanack and Miilkiinen 
assigned the endo-configuration. In view of these conflicting assignments we decided 
to settle the problem of the configurations with the help of PMR spectra and the 
influence of a paramagnetic shift reagent.” 

Both4,7,7-trimethyltricyclo[2.2.1.02~ 6]heptan-3-ols (II* and 117 were synthesized.” 
100 MHz PMR spectra from CDCl, solutions were obtained while increasing amounts 
of Eu(DPM), were added. The results are collected in Tables 1 and 2. 

TABIJZ 1. PMR DATA OF IIA 

Mol. 
ratio’ 

&values (ppm, from internal TMS) 

M$ Me, Me, r, 1, 13 
A’ Bd Hc, 

o-cm 1.14 0.87 085 1.25-090 150 -1.0 3.62 
O-30 3.78 2.89 1.95 3.84 2.69 2.07 2.69 2.55 9.38 
040 4.86 378 2-40 494 3.31 2.51 3.26 3.26 12.15 
@55 6.47 5.12 3.08 6.55 425 3.18 413 4.28 1630 
080 9.17 7.35 421 9.25 5.80 4.28 557 601 23.21 

slope’ lQ8 8.2 4.5 10.8 62 4.4 57 69 27.7 

TABLE 2. PMR DATA OF II’ 

Mol. 
ratio” 

&values (ppm, from internal TMS) 

Mej Me, Me, r, 12 1, A’ X’ Hc, 

OQO @83 080 080 1.19 1.19 1.19 1.58 1.43 3.86 
030 4.03 210 1.95 509 368 2.76 7.35 4,23 1090 
040 494 2.47 2.35 6-14 4.33 3-22 8.80 494 13.23 
0.55 6.31 3.03 295 772 5.30 392 1@97 600 1673 
@80 8.59 3.96 396 1034 6.92 508 14.58 777 22.57 

slope’ 91 3,7 40 1@5 6.5 4,6 14.5 7.1 233 

l mmol Eu(DPM),: mmol II. ’ Me, = fastest shifting Me signal. ’ 1, = fast& shifting triplet. ’ A,B 
= A-part or B-part of the ABquartet of the C,-protons in II”; A,X = A-part or X-part of the signal of the 
C,-protons (this signal is an ABquartet, but upon addition of Eu(DPh4), it changea into an AX-system). 
’ obtained by least squares. 
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The paramagnetic shifts induced by Eu@PM), are predominantly of the pseudo- 
contact type and have therefore a l/R3 dependency. However, R is difficult to define 
due to uncertainty in the conformational preferences of the Eu-complexed OH 
function. We have taken the distance between the OH oxygen atom and the proton(s) 
in question as decisive. I2 An examination of molecular models of exe- and endo- 
4,7,7-trimethyltricyclo[2.2.1.02*6]heptan-3-ol reveals that in the e-isomer two 
Me groups are relatively close to the OH oxygen atom and in the endo-isomer only 
one. Furthermore in the endo-configuration one of the C,-protons is close to the 
OH function. From these considerations and the data in Tables 1 and 2 the conclusion 
is that HA is the exo-isomer and IIB the endo-alcohol. 

The individual signals were tentatively assigned as follows. In exe-II Me, will be 
Me? because this Me group is somewhat closer to the OH oxygen atom than Me,, 
which therefore must be Me,, and the third Me signal (Me,) is Met, (cf the Me assign- 
ments in isobomeol on similar arguments, e.g.“). The cyclopropane protons can 
easily be assigned: t, = H,, t, = H, and t, = H,. A decision as to which part of 
the AB-system belongs to the endo- (or exo-) proton on C, is more difficult to make, 
since there is neither a big difference in slope nor in distance. The slower shifting 
A-part, however, is long-range coupled (J = 1.8 Hz) with the e&o-C,-proton. This 
indicates that the A-part belongs to the exo-C,-proton.‘4 We assign therefore the 
A-part of the AB-quartet to H, and the B-part to H,. In the endo-isomer Me, clearly 
belongs to Me,. For the other two Me signals we favour the assignment of Me, to 
MeA and Me, to Mea on a comparison with the Me signals of bomeol.13 Here the 
assignment of the cyclopropane protons is different, because Hc is closer to the 
oxygen atom than H, thus t, = H, t, = Ho and t, = H,. As already stated above 
the endo-C,-proton (HE) is much closer to the OH oxygen atom than Hr,, 
therefore the fast shifting A-part of the AB-system belongs to H, and the slower 
shifting B-part to H,. No long-range coupling could be detected, but the signals of 
the C,-protons and the C,-proton are considerably broadened. 

On account of the fact that the IR and PMR spectra of our tricyclic alcohol and 
those of exe-4,7,7-trimethyltricyclo[2.2. 1.02* 6]heptan-3-ol are identical and different 
from the endo-isomer we conclude that our alcohol and exo-II are the same. An 
examination of the literature data shows that Hanack,6 MiilkGnen,* and Crawley’ 
correctly ascribed exe- and endo-configurations to the two isomeric alcohols, while 
the alcohol named exo-isocyclenol by Antkowiak’ is identical to endo4,7,7-trimethyl- 
tricyclo[2.2.1.d*6]heptan-3-ol. 

The bromoketone isolated by us from the reaction of a,a-dibromocamphor and 
AgNO, in boiling AcOH must be 2-bromo-4,7,7-trimethyltricyclo[2.2.1.02*6]- 
heptan3-one, if it is accepted that no skeletal change occurs during the reduction 
with LAH. The position of the bromine atom was inferred from the missing of one 
cyclopropane proton and the high CO frequency (1780 cm- ‘). Brown et al.” reported 
for the CO frequency in tricyclo[2.2. l.02 *“I heptan3-one 1762 cm- ‘. We assume that 
the ketone is produced via the abstraction of a bromide ion from qadibromocamphor 
by a silver ion, followed by an internal cyclixation of the resulting carbonium ion. 
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