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Materialsand Methods

E. coli XA-90 were provided by Gregory Verdine (Harvard University, Boston,
MA). Restriction enzymes were purchased from Invitrogen, Stratagene, or Amersham
Biosciences. Unlabeled IPP, DMAPP, GPP, and NPP were synthesized as reported
earlier* and concentrations were determined by phosphate analysis®. (R)-[2-?H]IPP and
(9-[2-2H]IPP were provided by Professor John Vederas. BgICV was purified as
previously described.?

Synthesis of isomeric far nesols.

Ethyl (2Z/E,6E)-3,7,11-trimethyl-2,6,10-trienoate. A solution of triethyl
phosphonoacetate (1.33 g, 5.95 mmol) was added dropwise to a suspension of sodium
hydride (50% in oil, 285.6 mg, 5.95 mmol) in dry THF (5mL) at 0 °C under nitrogen.
After 2 h, 1.05 g (5.41 mmol) of geranyl acetone was added dropwise and the solution
was stirred for 3 h as the mixture warmed to room temperature. The reaction mixture was
cooled to 0 °C and excess of hydride was quenched with 5 mL of water. The agueous
layer was extracted three times with diethyl ether. The combined ether layers were
washed with water and saturated brine, and dried over anhydrous NaSO,. Solvent was
removed at reduced pressure, and the residue was chromatographed on silica gel (3%
ethyl acetate in hexane) to give 1.05g (73%) of the o, 3-unsaturated ester asa4:1 of E,E
and Z,E isomers. NMR (*H and **C) spectra were consistent with those reported
previougly. *

(2Z,6E)-3,7,11-Trimethyldodeca-2,6,10-trien-1-ol. To asolution of ethyl
(2Z/E,6E)-3,7,11-trimethyl-2,6,10-trienoate (0.75 mmol, 198 mg) in 7.5 mL of toluene at

-78 °C under nitrogen was added 3.5 mL (1.0 M in toluene; 3.5 mol) of diisobutyl



aluminum hydride. The mixture was stirred for 1 h at -78 °C and then quenched with 25
mL of saturated aqueous potassium sodium tartrate. The organic phase was separated,
and the agueous phase was extracted with ethyl acetate. The combined organic layers
were washed with water and brine (20 mL) and dried over MgSO,. Solvent was removed
at reduced pressure and part of the residue was chromatographed on a preparativel%
silver nitrate silica TLC plate devel oped with hexane:ethylacetate:methanol:acetone
(7:1:1:1). NMR (*H and *3C) spectra for Z,E-farnesol >° (R; = 0.40) and E,E-farnesol ®’

(Rr =0.30) were consistent with those reported previoudly.



Abundance

wu
x S S OH 1600 m2
Abundance 53 1400
0
400000 .
350000 o
350000 o
340000 w
320000 s
300000 212 204 21
280000 L I T T T A TE=T)
260000
240000
220000 -
200000 -
180000
150000 o bt
140000 41
130000 1235
0000 93 ‘QE‘Q
50000 55 107 12 136 =
40000 w1 . ”
20000 Ml ||I . 1l ||||. ||I| | 66 179 191 on4  zipew 22 g 2051 29c
m/z=>0 B0 &0 100 120 140 160 180 z00  2z0 za40 e leETnme e a0 wnma
™ N NS Abundance
OH T2
Abundance £ D e
o 20
320000 w
300000 o
280000 b
250000
240000 b
gégggg B AE-TIOE-Thas-raas-Tiasrassaesr
180000
150000 P
140000 o
120000 a1 o
100000 £ o
80000 £ e
£0000 - 13 o
40000 55 | 109 123 o
e 100
20000 o o g dm v mm s g
iz 40 B0 80 100 120 140 160 180 200 220 240 i ma a2
/23000 2010 2020 2030 2040 2050 2060 2070 2080
Abundance 59 Abundance
= N NNoH ® e
50000 b 2
450003 2
by
400003 2y
] 2 =
35000 2 211
30000 2 |
miz> 9200 210 2220 230 240 2250
25000
20000
150007 Aundance
41
10000 a2 . =
] 109 123 137 @ G
5000 5 | | 0
ol 2w Do e g 123 83 e 152 2o o
miz- 200 40 60 80 100 120 140 160 180 z00 220 240 ®
& 51
it I
: |
w2020 2030 2040 2050 2060 2070 2080 2090




Abundance

24000
22000
20000
18000
16000
14000
12000
10000
2000
E000
4000
2000

1

t|.|

=52

OH

g
93

LR
i I||.. |||.. 138 9Er 179d1en o4 222

iz 0

Abundance
140007
120007
100007

80003
000 ]
40007

20007

0

4

55

Wl
120 140 160 180 200 220 240

OH

&

91
08 423
ol b G T rsie teis om o

miz-+U

Abundance

G000
5000
4000
3000
2000

1000

14

40

41

E0

23l

a7

g0 100 120 140 160 180 200 220 240

B3 X X D

OH

a2

a4
109 123 137 -
Mol o gi0 1Hes 132 zonn 2o

miz—>0

20

40

£0

20 100 120 140 160 180 200 220 240

Abundance

Abundance
20

20
20

200 205 230

242

270

T 2220 25 2250 235 40 @b 250 255

TS

T}

T

250

21

2060

w70

X

w00 s 2

Abundarce

52

a1

282

W5 220 225 230 235 40 245 0 %6

wasbgg

Abundence

230

a1

Who

20

w78

280

280

2100

was05g

06

T

3

23]

w75

88

038



Abundance

140000
120000
120000
110000
100000
40000
&0000
70000
£0000
50000
40000
30000
20000
10000 43

41

53
s

B JV\)\A
X N-"0H

=
gl ‘ 111 173 .
R A L T 194

I
miz->0

Abundance

100000
35000
50000
g5000
80000
78000

40000 41

53
]

30 40 B0 BD YO 80 90 100 110 120 130 140 150 160 170 180 180

=
S N oH

D

g5 M o 123
Tl 05 1140 15

Abundance

140000
1300003
1200003
110000
1000003
30000
20000
70000 41
£0000
500007
400007
300003
20000
100003 i

L
AN AN

53

],
RN 70 &N an

mnn 11n 120 130 140 150 1R0 1700 180 190

B3

OH

3
81
80
|d”

121
101-}1 H 138
Ll

(141 154

itz 0

Abundance

2400
2200
2000
1800
1600
1400
1200 4
1000

800
500
400
200
miz-->07

142

53

a0 40 50 B0 FOD 80 90 100 110 120 130 140 150 160 170 180 1490

E3

OH

94

g195

12
ey i

‘ 155

m L
30 40 &0 EBO 70 B0 90 100 110 120 130 140 160 160 170 180 1390

Abundence

1851

B T T TN T T

15 13

|
Pl T

w0

Abundance

&0
0
&0
50
0
a0
0
100

15613 138 | 13 140 1,
1% i

0 T2 T2 1% 1B W 12 i

1542 1550

1525

o

Abundence

DTR2E 1520 1835 15D Teh 150 T8RS 18R Toh5 1670 1575

w7 140
121

1
5 s

Abundance
2000
220
2000
1800
1600
1400

U 4 1% 1% 10 12 1M 1% 1% 0

1541

18551

1824 53 1563

20 530 (ET (ED) T80 570

129
13

1,

120 5
I | 115 terizize _tatiz 13 paam | 1
R R R AR R R R T ]

3

Si5EzEEIEE

2REEEBBEE,

520 (T [ET) 550 50 (ED)

122

w7

140

N
Il 15 |

=

1
T R TR TP T T TR 18



REFERENCES

1. Davisson, V. J.; Woodside, A. B.; Nedl, T. R.; Stremler, K. E.; Muehlbacher, M ;

Poulter, C. D. J. Org. Chem. 1986, 51, 4768—4779.

2. Reed, B. C.; Rilling, H. C. Biochemistry 1976, 15, 3739-3745.

3. Erickson, H. K.; Poulter, C. D. J. Am. Chem. Soc. 2003, 125, 6886-6888.

4. Gibbs, R. A.; Krishnan, U.; Dolence, J. M.; Poulter, C. D. J. Org. Chem. 1995, 60,
7821-7829.

5. Xie, H.; Shao, Y.; Becker, J. M.; Naider, F.; Gibbs, R. A. J. Org. Chem. 2000, 65,
8552-8563.

6.Yu,J. S,; Kleckley, T. S.; Weimer, D. F. Org. Lett, 2005, 7, 4803-4806.

7. Burrdl, J. W. K.; Garwood, R. F.; Jackman, L. M.; Oskay, E.; Weedon, B. C. L. J.

Chem. Soc. C 1966, 2144-2154.

S7



