Tetrohadron Vol. 36, pp. 1455 1o 1461
© Perganon Press 14d., 1980, Printed in Great Britxin

0040-4020/80/01515-- 1455/$02.0000
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2,3-DIHYDRO-6(Z)-FARNESYL AND
2,3-DIHYDRO-6(E)-FARNESYL IODIDES$
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(Received in UK 3 September 1979)

Abstract—Experimental parameters governing w-electrons participation during photolysis of citronellyl jodide have
been investigated. Photoproducts resulting from irradiation of 23-dihydro-6(Z)- and 2,3-dihydro-6(E)-farnesyl

iodides have been characterised.

In our earlier communication,’ it was reported that
photo-irradiation of citronellyl iodide (1) led to both
simple elimination (to furnish 2,6-dimethylocta-2,7-diene)
and w-participation (to yield trans-p-menth-8-ene). The
reaction was visualised as proceeding by way of initial
homolytic photodissociation, followed by a rapid elec-
tron-transfer process in the solvent cage, to furnish a
carbocation, which then undergoes its characteristic
reactions. Before extending the cyclisation reaction to
other systems of possible biomimetic interest, it was
thought worthwhile to first delineate parameters for
optimal cyclisation. This aspect has now been in-
vestigated using citronelly! iodide as the substrate, and
the reaction has been extended to 2,3-dihydro-6(Z)-far-
nesyl and 2,3-dihydro-6( E) farnesyl iodides. The present
communication summarises results of these in-
vestigations.

Citronellyl iodide. Table 1 summarises the results of a
brief investigation on the effect of temperature, solvent,
and intensity of radiation on the total yield of the cyclisa-
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tion products (4 + 5+ 6+ 7) arising from photo-irradiation
of citronelly! iode (1), A distinct temperature effect, noted
in the earlier investigation,' is confirmed. Temperature
effects in solution photochemical transformations are now
well-recognised® and have been attributed® to tem-
perature dependence of primary and secondary chemical
processes from the excited state.

In more polar solvents (tetrahydrofuran, triethyl-
amine), the.reaction is faster and higher amounts of
cyclisation products are formed, as compared to the
reaction in n-heptane (Table 1).

In the previous investigation,' wherein a 250 W famp
was used, instead of the 125 W Jamp now employed, the
yields of the cyclisation products (solvent, n-heptane;
temp, 60°) were higher (~55%). Speculating, that this
may be due to the difference in the intensity of the
radiation, two experiments (solvent, n-heptane; temp,
50°) using 125 and 400 W lamps were carried out and the
results (entries 2, 6, Table I) clearly point to some sort of
photon flux® effect, though any mechanistic explanation
is not apparent,

It may be noted that in all the above experiments
(except for the entry No. 5, Table 1), the vield of the
total distilled product remains essentially constant. Thus,
the small differences in the yield of the cyclisation
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Photochemical transformations—II

products are meaningful and are not due to any possible
greater propensity of the diene (3) to polymerisation.

From the above considerations and from practical
point of view, the following parameters were selected for
work on other substrates: solvent, tetrahydrofuran; femp,
50°; light source, 400 W lamp. Under these conditions,
citronellyl iodide gave maximum amount (54%) of cycl-
ised products (entry 7, Table 1). Under these conditions,
a small percentage of 3-methene (4) could also be
detected.

A distinct difference between the present set of
experiments and the previous results' is the consistent
formation of 2,6-dimethyl-oct-2-ene (2) under all con-
ditions investigated (Table 1). Since formation of 2 has
obvious implications on the mechanism of this pho-
toreaction (Discussion), we have specifically looked for
this compound in the earlier investigation, but was al-
ways found to be absent’ The identity of 2 was
confirmed by preparing an authentic sample by LAH
reduction of citronellyl iodide and mixed gic on 3
different columns.

2,3-Dihydrofamesy! iodide. As an obvious extension
of this photochemical reaction, photolysis of both &2),
and 6(E) 23-dihydrofarnesyl iodides has been in-
vestigated, to see the extent of product development
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For the preparation of 2,3-dihydro-6(Z)-farnesol (10)
and 2,3-dihydro-6(E)-farnesol’ (12) required for the
present work, the rearrangement of dehydroneralidol
(14) to farnesal (16), described by Isler et al.® was
adopted after some modifications. In our hands,
hydrolysis of the allenic acetate (15; mixed with some
diacetate) arising from silver-catalysed rearrangement of
14, was always incomplete with Na,CO; and was best
accomplished by an exchange reaction with NaOMe in
methanol. Though, reduction of farnesal to 2,3-dihydro-
farnesol (17) with sodium and amyl alcohol,” or with
sodium and ammonia followed by exposure to LAH™
has been accomplished with varying degree of selec-
tivity, we have, more conveniently and selectively, car-
rim:il olgt this transformation with Raney-Ni alloy and
alkali.

I0: R=OH
H:R=0Ts
8:R= 1

4

16

i2: R= OH
I3:R=0Ts
9:R= |

M n’\)<m
Cl C=CH )\‘A)Qm’\/g =CH Ot

MMCH' CHO Mc&(\/k/\ OH

\7

from wr-participation. It may be noted that both isomers
(8, 9) can fold in a manner suitable for a 6-membered
ring-closure (8a, 9a); the possible participation of the
other olefinic linkage (8b, 9b) to generate a 10-membered
cycle, is considered remote.®

&

The product 17, thus obtained, was a mixture '' of 6(2Z)
and 6(E) isomers in the ratio of ~ 1:2, and was readily
separated by chromatography on AgNOs-Si0; gel.

The dihydrofarnesol isomers (18, 12), were next con-
verted to the required iodides 8, 9, through the tosyl-
ates (11, 13).

A 1% solution of 2,3-dihydro-6(Z)-farnesyl iodide (8)
in tetrahydrofuran containing some triethylamine was
irradiated (N,) till a photostationary state was reached
(4hr). The product (yield, 80%) consisted of at least
seven constituents, of which three accounted for ~ 84%
of the material (Table 2). By preparative gic these major
products, could be obtained pure and could be charac-
terised as 19, 20 and 21 (Table 2) on the basis of their
spectral characteristics. None of these compounds ap-
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Table 2. Products from photolysis of 2,3-dihydrofarnesy! iodides*

+ Relative tion
GIC Companent m-m.m;] 8, @C)*
time Product
Product fxom (RRT) from (iscomer)
(isomar)

6(z) 6(E) 6(2) 6@®)
1 - 0.37 Onidentified s -
2 - 0.47 | ; 10 5.5 -
3 - 0.54 g !] B 22.5 -

| I é 2
- 1 0.5¢ - 6
- 2 0.60 ﬁ E 23 - 35
4 3 0.77 Unidentified 3.5 2

E 3 1)
5 4 0.85 ) k1)
6 5 1.00 ’ 2 2.5 18
?
0

7 6 1.4 Unidantified 2 2

'&mmm;mwm; tewp. of irradiation,

*Column: 360 om x 0.6 cm Al column, packed with 108 diethylens glycol
polysuccinate on 60-80 mssh Chromoscrb Wi temp. 140°%; omxriar gess 60 ml 8,/ min,

pear to have been described in the literature; however,
the structures were obvious from their spectral data (IR,
PMR, Mass) (Experimental). The gic component 2
(RRT =0.47) was identified as 3,7,11-trimethyl-dodeca-
6(Z), 10-diene (18) by mixed gic, on three different
columns, with an authentic sample obtained from LAH
reduction of the starting iodide (8). The remaining three
components (glc components 1,4 and 7; Table 2) could
not be obtained sufficiently pure for unequivocal
identification.

Likewise, photoirradiation of 2,3-dihydro-6(E)-far-
nesyl iodide (9) led to the generation of at least six
compounds, and of these, four (accounting for ~ 96% of
the product) were identified as 22, 23, 20 and 21 (Table
2), by following exactly the methodology described in

some detail for the 6(Z) isomer. The elimination product
(23) has been mentioned in the literature,'* but no data
were reported.

When either 8 or 9 in tetrahydrofuran containing some
triethylamine was kept in the dark at ~ 30° for 28 hr, no
change was detected.

At this stage, a brief reference to the stereochemistry
of 20 and 21 would be in order. Both 20 and 21 can have
cis or trans stereochemistry (with regard to the ring Me)
and, in addition, 21, can be (Z)-or ( E)-configurated at A.”
However, in view of the unequivocal assignment of
trans-configuration (5) to the by far the major cyclisation
product from the photoirradiation of citronellyl iodide
(Table 1), it is obvious that the preferred conformation
for this cyclisation reaction would be 24 leading to the
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Photochemical transformations—II

observed stereochemistry in the product. In view of this,
the major products (20, 21) arising from the cyclisation
of the related iodide 8 (and 9) are also assigned the
trans-configuration (26, 27), the (E)-geometry for A7 in
27 being preferred because of similar known results in a
closely related system.” It is quite likely that the uni-
dentified constituents (RRT: 0.77, 1.14) are stereoisomers
of 26, 27.

It has now been recognised'* for sometime that in
acyclic isoprenoids there are useful, though small,
differences in the chemical shifts of the vinylic Me in a
(E), (Z) pair. During the course of the present in-
vestigation it was noted, in full confirmation of the
above, that in the pairs 10/12, 11/13, 8/9, 18/22, and 19/23,
the signal due to the Me on C-7 was always at 1.67 ppm
for the (Z)-isomer and at ~ 1.60 ppm for the (E)-isomer.

DISCUSSION

In our previous publication' we had suggested, in
agreement with Kropp et al.,'* that it was conceivable
that products from solution photolysis of some iodides
arise by way of initial homolytic photodissociation, fol-
lowed rapidly by a fast electron-transfer reaction in the
solvent cage to a “hot” carbocation. Since then, ad-
ditional support for competing radical and ionic path-
ways during the photoirradiation of a number of alkyl
iodides has been forthcoming.'*"®

The results described in the present communication
lend further support to the above. The formation of the
“reduced” products 2, 18, 22 are typical of a radical
pathway, as arising from the abstraction of an H atom by
the radical from the solvent; the increase in the amount
of 2 being formed as the solvent changes from n-
heptane - tetrahydrofuran — triethylamine (Table 1) is
consistent with the increasing ease of the ability of the
solvent to part with an H atom." The cyclisation is best
interpreted in terms of a cationic species and the obser-
ved enhancement in the cyclisation with increasing
polarity of the solvent (Table 1) is in accord with such a
mechanism.

EXPERIMENTAL

All b.ps are uncorrected. All solvent extracts were finally
washed with brine before drying (Na;SO,).

The following instruments were used for spectral/analytical
data: Perkin-Elmer IR spectrophotometer, model 267; Perkin-
Elmer, model R32 (90 MHz) NMR spectrometer; Varian Mat
CH7 mass spectrometer (70eV, direct inlet system); Hewlett-
Packard 5712A (for analytical use; Al columns, 360%0.6cm;
support, 60-80 mesh Chromosorb W; stationary phase, 10%
Carbowax, unless stated to the contrary; carrier gas, H,) or
7624A (for preparative gic; Al columns, 360 X 0.9 cm; stationary
phase, 20% Carbowax on 45-60 mesh Chromosorb W; carrier
gas, 100 m! Hy/min) gas chromatographs. IR spectra were recor-
ded on smears or in CCl, soln. All PMR spectra were recorded
with 15-20% soln in CCl, with TMS as internal standard; signals
are reported in ppm (8); while citing PMR data, following ab-
breviations have been used: s, singlet; d, doublet; t, triplet; q,
quartet; m, multipiet; b, broad. While summarising mass spectral
data, besides the molecular ion, ten most abundant ions (m/e) are
reported with their relative intensities.

Solvents used in photoirradiation were purified as under;

n-Heptane: by stirring with conc H,SO~HNO; (1: 1), washing,
drying and passing through ALOs-1® Tetrahydrofuran: by
refluxing and distilling over LAH.? Triethylamine: by refluxing
with KOH pellets and distilling over Na.2

General procedure for photoirradiation. Photoirradiation was
carried out with Applied Photophysics medium-pressure® mer-
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cury lamps 100 LQ (125 W) or 400 LQ (400 W), suspended in a
double-walled, water-cooled, clear-fused quartz well, without
filter. The substrate was used at 1% concentration in appropriate
solvent, containing molar equivalent of triethylamine. A minute,
steady flow of oxygen-free N, was passed through the soln. The
reaction was monitored by tic (10% benzene in pet. ether). When
the photostationary state was reached (4-23 hr), the mixture was
worked up by washing with water, followed by 5% Na,S,0;aq.
The solvent was carefully stripped off through an efficient
Vigreaux column. The product so obtained was passed throgh a
short column of SiO,gel/IIB* and eluted with pet. ether. The
hydrocarbon mixture obtained by removing the pet. ether was
distilled in vacuo and the individual compounds identified by
mixed glc with authentic samples on at least three stationary
phases (10% carbowax; 10% SE-30; 10% diethyleneglycol poly-
succinate) or by isolation by preparative glc and analysis of
spectral data. In photolysis experiments in THF or Et;N soln, the
solvent was first stripped through a column, the residue passed
through a column of SiOy-gel, eluted with pet. ether and the pet.
cther soln subjected to the above aqueous work up.

2.6-Dimethyl-oct-2-ene  (2). Citronellyl iodide (0.7g,
0.0026 mole) in dry THF (3 ml) was added to a suspension of
LAH (0.08 g) in dry THF (3 m!) and the mixture refiuxed for 5 hr,
when the reduction was complete (tic, 10% benzene in pet.
ether). The excess of LAH was destroyed with ice-cold
5% NaOH, the soln filtered, residue washed with ether (20 ml)
and the filtrate extracted with EtyO (20 ml X 3). The combined
Et,0 extract was washed with water till neutral. Careful solvent
removal followed by distillation afforded 2 (0.3 g, 97% pure; glc)
as a colourless liquid; b.p. 109.5-110° (bath)/94 mm, n™ 1.4335
(Lit.% bp. 59/12mm; np® 1.4330). IR (film): 1650, 830cm™'.
PMR: CH5-CH, CH;-CH, (6 H, m, overlapping d & t at 0.9 ppm),
(CH3»C=C (3H singlets at 1.59 and 1.67 ppm), CH = C(CH3;),
(1 H, ill-resolved t, 5.05 ppm). MS: m/e 140 (M*, 26%), 69 (100%),
41 (82%), 70 (67%), 55 (65%), 56 (53%), 43 (38%), 57 (23%), 83
(19%), 111 (10%).

Famesal(s) (16). Dehydronerolidol(s) (10g, 0.045 mole) was
acetylated with Ac,0 (8.03 g, 0.079 mole) and H,PO, (0.115 g) and
the acetate (without isolation) rearranged by treatment with
glacial AcOH (199g) and Ag,CO; (0.05g) under Isler’s® con-
ditions, to afford the crude 15 containing diacetate as a pale
yellow oil (12.98 g). This acetate (12.98 g) was added to a soin of
NaOMe (0.924 gm Na dissolved in 308 ml MeOH) and the mixture
kept at room temp (~ 30°) for 1 hr. The mixture was poured into
water (200 ml), saturated with NaCl and extracted with Et,0
(75 mi x 3). The Et,0 extract was washed (till neutral) with water.
Solvent removal furnished crude farnesal (8.5 g, 85% yield based
on 14). A small quantity (1.3g) on distillation (169-71°,
bath/14 mm) gave farnesal(s) (1.03 g, 90% pure; gic) as a colour-
less oil,

Dihydrofamesol(s) (17). Farnesal(s) (16) (7.15g) and Ni-Al
alloy (36.7 g) were added simultaneously in portions (0.5g and 2g
respectively) to a well-stirred soln of 2N NaOH (461 ml) and
MeOH (229 ml) at 0-2°, during 6 hr. The rest of Ni-Al alloy was
added in portions at 0-2° during 2 hr and stirring was continued
(1 hr) at 10°. The mixture was filtered, residue washed with EtO
(40 ml), the aqueous filtrate saturated with NaCl and extracted
with Et;0 (75 ml x3). The combined Et;O extract was washed
with water (till neutral). Solvent removal gave crude dihydrofar-
nesol(s) (6.76 g) which was freed from impurities by passing
through a column of SiOygel (1IB, 53x3cm) and eluting with
pet. ether containing increasing proportions of benzene. Elution
with pure benzene afforded 91.5% (glc) pure dihydrofarnesol(s)
17 (4.17 g) as a colourless liquid.

The pure 6(Z)- and 6(E)-isomers (10 and 12) were isolated by
column chromatography of 17 (6.3g, from 2 expts.) on
15% AgNO;-SiO, gel (~IIB; 2.5 x 125 cm).

Fr. 1 Benzene 150mix 16 0.2g Less polar
impurities

Fr. 2 Benzene + 150mix8 0.2g ~80% pure 10 (gic)
5-10% EtOAc

Fr. 3 Benzene + 150mix12 1.8g pure 10 (gic)
10% EtOAc
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Fr. 4 Benzene + 150mix 11 1.1g Mixture of 10
10% EtOAc and 12
Fr. 5 Benzene + 150mix 11 20g Slightly impure
10 EtOAc 12 (purified by
rechromatography
on 15% AgNOy
Si0, gel)
Fr. 6 Benzene + 150mix3 0.6g Pure 12 (gic)

10% EtOAc

2,3-Dikydro-6(Z)-fameso! (10) was obtained by distillation of
Fr. 3 as a colourless oil: b.p. 124°/1.5 mm, np® 1.4724 IR (film):
3300, 1055, 830 cm™'. PMR: CHy-CH (3 H, d, 0.89 ppm, J = 6 Hz),
three CH;-C=C (9H; 3H, s, 1.6 and 6 H, s; 1.67 ppm), CH,-OH
(2H, t, 3.6ppm, J=THz), two HC=C (2H, ill resolved t,
5.05 ppm).

2,3 Dikydro 6(E)-famesol (12) was obtained by distillation of
Fr. 6 as a colourless oil: b.p. 124-124.5°/1.5 mm, np® 1.4728. IR
(film): 3300, 1058, 830cm™'. PMR: CH;-CH (3H, d, 0.89 ppm,
J =6Hz), three CH,-C=C (9H; 6H, s, 1.6 and 3 H, s, 1.67 ppm),
CH,'OH (2H, t, 3.6 ppm, J =7 Hz), two HC=C (2 H, ill resolved
t, 5.05 ppm).

Dihkydrofamesyl tosylates

2,3-Dihydro-6(Z)-famesyl tosylate (11). To a cooled soln (0-2°)
of 2,3-dihydro 6(Z)-farnesol (0.9 g, 0.004 mole) in dry pyridine
(4 ml) was added p-toluenesulphonyl chloride (1.2 g, 0.006 mole)
in portions under intermittent shaking of the mixture which was
then kept at ~ 5° for 18 hr. The mixture was poured into crushed
ice, extracted with Et;0 (25mix3) and the combined Et,0O
extract washed with 10% HCI (5 ml x 3), followed by water. The
solvent was flashed off at room temp (~30°) under reduced
pressure to furnish 11 (tlc single spot), as a colourless, viscous
liquid. (1.354g). IR (CCL): C=C 1600cm™!, C-SO,-0-C 1350,
1178cm™'. PMR: CH,-CH (3H, d, 0.84 ppm, J =6 Hz2), three
CHyC=C 9H; 3H, s, 1.59 and 6H, s, 1.67 ppm), CH;-Ar 3H, s,
244 ppm), CH,-0S0, (2H, t, 401 ppm, J=6Hz), two HC=C
2H, m, 49-5.2ppm), H-Ar (4H; 2H, d, 7.28, J=8Hz; 2H, d,
7.74ppm, J=8Hz). (Found: C, 70.06; H, 8.68. C»H30,S
requires: C, 69.84; H, 8.99%).

2,3-Dikydro-6(E)-famesyl tosylate (13). By the same procedure
as above, 2,3-dihydro-6(E)-farnesol (0.9g) furnished the cor-
responding 13 as a colourless, viscous liquid (1.4g). IR (CCL):
C=C 1600cm™’, C-SO~0-C 1350, 1175cm™'. PMR: CH;-CH
(3H, d, 0.84 ppm, J = 6 Hz), three CH,-C=C (9H;6H, 5, 1.59 and
3H, s, 1.68ppm), CHs-Ar (3H, s, 2.45 ppm), CH,-0SO; (2H, t,
4.1ppm, J=6Hz), two HC=C (2H, m, bet 4.9-52ppm), H-Ar
(4H; 2H, d, 735, ) =8 Hz; 2H, d, 7.82 ppm, J = 8 Hz). (Found:
C, 69.55; H, 8.72. C»,H3(0,S requires: C, 69.84; H, 8.99%).

Dihydrofaresyl iodides

23-Dikydro-6(Z)-famesyl iodide (8). A mixture of 2,3-dihydro-
6(Z)-farnesyl tosylate (1.328 g, 0.0035 mole) and dry Nal (2.1g,
0.014mole) in dry acetone (15ml) was stirred at room temp
(~30°) under tic monitoring (pet. ether) for 14hr, when the
reaction was complete. The bulk of the solvent was stripped oft
and the residue treated with water (25 ml), the product taken up
in Et;0 (30 ml x 3). The combined Et,O extract was washed with
10% Na,S,0;aq (10 ml) and water. The solvent was distilled off
and the residue distilled to furnish 8 as a pale yellow oil (1.03 g):
b.p. 133.5-134°/1.2mm, np® 1.5060, Abe=< 259nm (e, 510).
PMR: CHy-CH (3H, d, 0.9 ppm, ] =6 Hz), three CH;-C=C (9H;
3H, s, 1.6 and 6H, s, 1.67ppm), CHy'I 2H, m, bet 3.04-
3.30 ppm), two HC=C (2 H, il resolved, t, 5.07 ppm). (Found: C,
54.19; H, 7.83. C;sHxl requires C, 53.93; H, 8.08%).

2,3-Dikydro-6(E)-famesyl iodide (9). By following the above
procedure 2,3-dihydro-6( E)-farnesyl tosylate (1.32g) afforded 9
as a pale yellow oil (1.02g): b.p. 134°/1.2 mm, np> 1.5060, A bogtne
259 nm (¢, 575). PMR: CH;-CH (3 H, d, 0.91 ppm, J = 6 Hz), three
CHyC=C OH; 6H,s, 1.6 and 3H, s, 1.67 ppm), CH>' 2H, m,
bet 3.04-3.34 ppm), two HC=C (2H, ill-resolved, t, 5.08 ppm),
(Found: C, 53.81; H, 8.21. C,sHyI requires C, 53.93; H, 8.08%).

3,7,11-Trimethyldodeca-6(Z),10-diene  (18). Compound 8
(0.55 g, 0.00165 mole) in dry THF (3 ml) was reduced with LAH

K. M. SApPLAY e al.

(0.06 g) in 3 ml dry THF (by the same procedure as was used for
the reduction of citronellyl iodide to 2) to afford 18 as a colour-
less oil, (0.3g): b.p. 116-8°(bath)/2.5 mm, np® 1.4529. IR(film):
1665, 830 cm~'. PMR:CH;-CH, CH;-CH, (6 H, m, overlapping of
d and t at 0.9 ppm), three CH;:C=C 9H; 3H, s, 1.6 and 6 H, s,
1.67 ppm), two HC=C (2 H, ill resolved t, 5.05 ppm). MS: m/e 208
(M*, 14%), 69 (100%), 41 (49%), 83 (35%), 123 (35%), 55 (33%), 95
(22%), 109 (15%), 165 (9%). (Found: C, 86.42; H, 13.58. C\sH
requires: C, 86.54; H, 13.46%).

3,7,11-Trimethyldodeca6(E),10-diene (22). Using the same
procedure as for 18, compound 9 (0.55 g) gave 22 as a colourless
oil (0.31g): b.p. 117-118° (bath)/2.5 mm, npZ 1.453. IR (film):
1665, 830 cm™'. PMR: (CH;'CH, CH;CH, (6 H, m, overlapping
of d and t at 0.9 ppm), three CH;:C=C (9H;6H, s, 1.6 and 3 H, s,
1.67 ppm), two HC=C (2 H, ill resolved t, 5.04 ppm). MS: m/e 208
(M*, 34%), 69 (100%), 123 (78%), 83 (67%), 41 (61%), 55 (48%), 95
(28%), 109 (20%), 165 (13%). (Found: C, 86.52; H, 13.5. C,sHx
requires: C 86.54; H, 13.46%).

Photoirradiation of 2,3-dikydro-6(Z)-famesyl iodide (8)

A soln of compound 8 (2.2g) in purified THF (220 ml), con-
taining triethylamine (2.2 ml) was irradiated (N;) using a 400 W
lamp as described under “General Procedure” and the total
product worked up and distilled to afford a colourless liquid
(1.09g; b.p. 140-175(bath)/5.8 mm) and a residue (0.14g). The
major compounds having RRT 0.54, 0.85 and 1.0 were isolated by
preparative gic (temp 170°) and identified as 19, 20 and 21
respectively.

3,7,11-Trimethyldodeca-1,6(Z),10-triene (19) was a colourless
oil, b.p. 120-2°(bath)/2.5 mm, np® 1.4598. IR (film): 1630, 905,
825cm!. PMR: CHy:=CH (3H, d, 0.98ppm, J=7H2), three
CH,-C=C9H; 3H,s, 1.59,6 H, s, 1.67 ppm), CH=C, two HC=C
(4H, m, 4.8-5.2 ppm), CH;-CH=CH;, (1 H, octet 5.65 ppm). MS:
mje 206 (M*, 8%), 69 (100%), 81 (61%), 95 (46%), 41 (43%), 55
(32%), 109 (22%), 123 (18%), 163 (13%). (Found: C, 87.3; H, 12.7.
C,sHys requires: C, 87.38; H, 12.62%).

Dihydro-B-bisabolene (28) was a colourless oil, b.p. 125-
T°(bath)/2.5 mm, np® 1.4720. IR (CCl,): 1640, 888, 830cm™'.
PMR: CH;-CH (3H, d, 0.88 ppm, J =6 Hz), two CH,-C=C (6 H;
singlets at 1.6 and 1.67 ppm), CH=C (2H, d, 4.67 ppm, J =3 Hz)
HC=C (1 H, ill resolved t, 5.07 ppm). MS: m/e 206 (M*, 56%), 8!
(100%), 69 (94%), 109 (90%), 95 (63%), 163 (47%), 67 (40%), 82
(39%), 137 (29%). (Found: C, 87.22; H, 12.78. C,sHx requires: C,
87.38; H, 12.62%).

Dihydro-a-bisabolene (21) was a colourless oil, b.p. 135-
T(bath)/2.5mm, np® 14771, IR (CCL): 1660cm™ PMR:
CH;CH 3H, d, 0.9 ppm, J = 6 Hz), three CH;-C=C (9 H; singlets
at 1.62 and 1.69 ppm), =C-CH-C= (2H, t, 2.63 ppm, J =7 Hz2),
two H-C=C (2H,¢,5.05 ppm, J = 7 Hz). This assignment was further
confirmed by decoupling experiments. MS: m/e 206 (M*, 36%),
109 (100%), 82 (54%), 95 (31%), 81 (31%), 69 (21%), 67 (18%), 55
(17%), 163 (14%). (Found: C, 87.3; H, 12.69. C,sHx requires: C,
87.38; H, 12.62%).

Photoirradiation of 2,3-dihydro-&(E)-famesyl iodide (9)

A soln of %(2.8 g) in purified THF (280 ml) containing triethyl-
amine (2.8 ml) was irradiated as described for 8, the product
worked up and distilled to afford a colourless liquid (1.4g; b.p.
130-168(bath)/S mm) and a residue (0.18g). The major com-
pounds having RRT 0.6, 0.85 and 1.0 were isolated by preparative
glc and identified as 23, 20 and 21 respectively on the basis of
their spectral characteristics.

3,2,11-Trimethyldodeca-1,6(E),10-triene (23) was a colourless
oil, b.p. 120-3°(bath)/2.S mm, ap> 1.4635. IR (film): 1630, 907,
820cm~'. PMR: CHy'CH (3H, d, 098 ppm, J =7 Hz), three
CH;C=C 9H; 6H, s, 1.59 and 3 H, s, 1.67 ppm), CH=C, two
HC=C (4H, m, 48-52ppm), CH;-CH=CH, (1H, octet,
5.67ppm). MS: mje 206 (M*, 14%), 69 (100%), 41 (98%), 81
(98%), 95 (76%), 55 (64%), 123 (35%), 163 (30%), 109 (29%).
(Found: C, 87.08, H, 12.29. C,sHa requires; C, 87.38; H, 12.62%).
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