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Supporting Information

Typical Experimental Procedure and Characterization Data for Products 3.

TH NMR spectra were recorded with a JEOL JNM-GX67S (270 MHz) spectrometer and a JEOL JNM-Alice 400
(400 MHz) spectrometer. Chemical shifts are‘mported in parts per million (8) downfield from internal TMS. 13C
NMR spectra were recorded with a JEOL INM-GX67S (68MHz) spectrometer and a JEOL INM-Alice 400 (100MHz)
spectrometer. Infrared spectra were recorded with a Perkin-Elmer FT-IR (Model 1600). Both conventional and high
resolution mass spectra were recorded with a JEOL JMS-DX303HF spectrometer.  GC yields were assayed with a
Shimadzu GC-14A gas chromatograph equipped with Subelco fused silica capillary Column SPB-5. Photolyses were
carried out using a stainless autoclave with quartz glass windows lined with a 10 mm¢ Pyrex glass liner (Taiatsu
Techno Corp., T-93179) and using a 500-W xenon short arc lamp (Ushio Co., LTD., lamp house, UI-501C/Q or Ul-
502Q; xenon short arc lamp, UXL-500D-O; power supply, XB-50101AA-A; starter, XS-50102AA-A).  The products
were purified by flash chromatography on silica gel (Fuji Silysia BW-820MH, 70-200 mesh) and, if necessary, were
further purified by recycling preparative HPLC (JAI LC-908) equipped with GPC columns using CHCl; as an eluant.
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Phenylmethyl 2-Methyloctanoate (3b). General Procedure. Magnetic stirring
bar, anhydrous K,;COj3 (265 mg), hexane (0.5 mL), 2-iodooctane (1a) (243 mg, 1 mmol), and

benzyl alcohol (2a) (152 mg, 1.4 mmol) were placed in a stainless steel autoclave for photo-reaction
equipped with an inserted pyrex glass liner. The autoclave was then pressurized with 30 atm of CO
and was irradiated by a xenon arc lamp (500 W), with stirring, for 12 h. Excess CO was

discharged. Salts were filtered, and the filtrate was chromatographed on silica gel (0%, 3%, 10%
ether/hexane eluent). The 3% ether/hexane eluent contained 3b (219 mg, 87%). 1H-NMR‘

(CDCl3, 270 MHz) & 0.87 (t, 3 H, J=7.08 Hz), 1.16 (d, 3 H, J = 7.08 Hz), 1.25 (br. s, 8 H),

1.38-1.45 (m, 1 H), 1.64-1.69 (m, 1 H), 2.48 (sextet, 1 H, J = 7.08 Hz), 5.12 (s, 2 H), 7.31-7.36
(m, 5 H); 13C-NMR (CDCl3, 68 MHz) & 14.03, 17.01, 22.54, 27.11, 29.13, 31.65, 33.79,
39.52, 65.91, 128.02, 128.05, 128.48, 136.26, 176.72; IR(neat) 2857, 1736, 1498, 1456,
1381, 1352, 1166, 1142, 750, 697 cm-l;  EIMS (relative inténsity) m/z 248 (M+, 10), 175 (3),

164 (20), 157 (14), 141 (15), 113 (11), 108 (19), 91 (100), 83 (6), 71 (32), 65 (6), 57 (33), 43
(17),29 (4); HRMS (EI) calcd for C16H240,: m/z 248.1776, found: 248.1767.

Ethyl 2-Methyloctanoate (3a). By the method described for 3b. (1a: 238 mg (1.0 mmol),
EtOH: 140 mg (3.0 mmol), K,COs: 286 mg (2.1 mmol), hexane: 0.5 mL, CO: 20 atm, 15 h); yield

72%: 1H-NMR (CDCl3, 400 MHz) & 0.88 (t, 3 H, J = 6.84 Hz), 1.13 (d, 3 H, J = 6.84 Hz),
1.25 (t, 3 H, J = 7.08 Hz), 1.24-1.35 (m, 8 H), 1.37-1.43 (m, 1 H), 1.62-1.69 (m, 1 H), 2.41
(sextet, 1 H, J= 6.84 Hz), 4.13 (q,2 H,J=7.08 Hz); 13C-NMR (CDCl3, 100 MHz) 8 14.22,

14.45, 17.24, 22.74, 27.31, 29.31, 31.83, 33.95, 39.68, 60.09, 176.69; IR(neat) 2958, 2931,
2858, 1736, 1464, 1378, 1255, 1177, 1148, 1096 cm-l. This compound is already known and the
properties (1IH-NMR, 13C-NMR, IR) were consistent with those previously reported, see: Vorde,

C.; Hogberg, H.-E.; Hedenstrém, E Tetrahedron Asymmetry, 1996, 7, 1507.

Ethyl 2-Butylhexanoate (3c). By the similar method described for 3b except for using EtOH
both as a solvent and an alcohol. (1b: 279 mg (1.1 mmol), K,COs: 293 mg (2.1 mmol), EtOH: 0.5




mlL, CO: 40 atm, 16 h); yield 73%: 1H-NMR (CDCl3, 400 MHz) & 0.88 (t, 6 H, J = 6.84 Hz),
1.26 (t, 3 H, J = 7.08 Hz), 1.20-1.37 (m, 8 H), 1.41-1.48 (m, 2 H), 1.55-1.64 (m, 2 H), 2.30 (tt, 1
H, J = 8.91, 5.37 Hz), 4.14 (q, 2 H, J = 7.08 Hz),; I3C-NMR (CDCl3, 100 MHz) § 14.11,

14.52, 22.78, 29.76, 32.33, 45.81, 59.96, 176.34; IR(neat) 2958, 2934, 2860, 1736, 1467,
1378, 1176, 1034, 734 cm-l; EIMS (relative intensity) m/z 200 (M+, 1), 171 (2), 157 (11), 144
(76), 127 (9), 115 (30), 101 (100), 98 (2), 85 (9), 73 (25), 57 (15), 43 (19),29 (11); HRMS (EI)
caled for C1pH40,: m/z 200.1776, found: 200.1789.

3-Methylbutyl 2-Butylhexanoate (3d). By the method described for 3b except for using
KOH as a base. (1b: 245mg (1.0 mmol), 2b: 181 mg (2.1 mmol), KOH: 133 mg (2.4 mmol),

hexane: 0.5 mL, CO: 20 atm, 18 h); NMR yield 79%: 1H-NMR (CDCls, 270 MHz) § 0.88 (t, 6
H, J = 7.00 Hz), 0.93 (d, 6 H, J = 6.59 Hz), 1.20-1.37 (m, 8 H), 1.39-1.68 (m, 4 H), 1.52 (q, 2
H, J = 6.84 Hz), 1.62-1.75 (m, 1 H), 2.31 (&, 1 H, J = 8.91, 5.37 Hz), 4.11 (t, 2 H, J = 6.84 Hz);
13C-NMR (CDCl3, 68 MHz) § 13.89 (q), 22.39 (q), 22.60 (1), 25.05 (d), 29.63 (t), 32.22 (t),

37.44 (1), 45.78 (d), 62.59 (t), 176.66 (s); IR(neat) 2958, 2872, 1736, 1467, 1369, 1167, 1143
cm-l;  EIMS (relative intensity) m/z 242 (M+, 1), 227 (1), 199 (3), 186 (16), 173 (37), 155 (19),
143 (11), 127 (13), 116 (23), 98 (2), 85 (13), 70 (100), 55 (16), 43 (32), 28 (6); HRMS (ED
calcd for Cy5H300;: m/z 242.2246, found: 242.2240.

Cyclohexyl 2-Butylhexanoate (3e). By the method described for 3b. (1b: 254 mg (1.0
mmol), 2¢: 200 mg (2.0 mmol), K;CO3: 300 mg (2.2 mmol), hexane: 0.5 mL, CO: 30 atm, 12 h);

yield 73%: IH-NMR (CDCl3, 400 MHz) 3 0.84 (t, 6 H, J = 6.90 Hz), 1.14-1.43 (m, 15 H),
1.48-1.60 (m, 3 H), 1.62-1.74 (m, 2 H), 1.75-1.84 (m, 2 H), 2.21-2.28 (m, 1 H), 4.73-4.77 (m, 1
H); 13C-NMR (CDCl3, 100 MHz) & 13.90, 22.58, 23.66, 25.40, 29.55, 31.64, 32.26, 45.86,

71.83, 175.98; IR(neat) 2936, 2860, 1731, 1467, 1454, 1380, 1363, 12858, 1218, 1174, 1145,
1123, 1104, 1040, 1019 cm-!; EIMS (relative intensity) m/z 255 (M++1, 0.2), 198 (10), 173
(100), 155 (9), 127 (13), 116 (51), 99 (3), 83 (35), 71 (21), 67 (10), 55 (23), 43 (14), 29 (4D);




HRMS (EI) calcd for C¢H3005: m/z 254.2245, found: 254.2239. Anal. Calcd for CH300,:
C, 75.54; H, 11.88. Found: C, 75.61; H, 11.92.

3-Methylbutyl 2-Methyl-3-phenylpropanoate (3f). By the method described for 3b. (1c:
251 mg (1.0 mmol), 2b: 175 mg (2.0 mmol), K,CO;: 276 mg (2.0 mmol), hexane: 0.5 mL, CO: 55

atm, 33 h); yield 60%: 1H-NMR (CDCl3, 400 MHz) § 0.88 (d, 3 H, J = 6.59 Hz), 0.89 (d, 3
H, J=6.59 Hz), 1.15 (d, 3 H, J = 6.59 Hz), 1.44 (q, 2 H, J = 6.84 Hz), 1.55-1.63 (m, 1 H), 2.63-
2.76 (m, 2 H), 3.01 (dd, 1 H, J=12.70, 6.35 Hz), 4.06 (t, 2 H, J = 6.84 Hz), 7.15-7.21 (m, 3 H),
7.25-7.29 (m, 2 H);  13C-NMR (CDCl3, 100 MHz) 8 16.82, 22.40, 24.95, 37.27, 39.74, 41.53,

62.95, 126.24, 128.29, 128.94, 139.41, 176.17, IR(neat) 2958, 2872, 1735, 1496, 1454,
1368, 1281, 1250, 1201, 1166, 1118, 744, 700 cm-l; EIMS (relative intensity) m/z 234 (M+,
19), 164 (17), 147 (9), 118 (53), 107 (8), 91 (100), 78 (3), 71 (33), 65 (5), 55 (5), 43 (29), 29 (2);
HRMS (EI) calcd for Cy5H20,: m/z 234.1620, found: 234.1612.  Anal. Calcd for C;sH,05:
C, 76.88; H, 9.46. Found: C, 76.88; H, 9.54.

6-Chlorohexyl Cyclohexanecarboxylate (3g). By the method described for 3b. (1d: 206
mg (1.0 mmol), 2d: 190 mg (1.4 mmol), K,CO3: 279 mg (2.0 mmol), hexane: 0.5 mL, CO: 20 atm,

24 h); yield 67% (91% conversion):  1H-NMR (CDCls, 270 MHz) & 1.23-1.53 (m, 9H), 1.64
(quint, 2 H, J = 6.90 Hz), 1.72-1.84 (m, 5 H), 1.86-1.92 (m, 2 H), 2.29 (tt, 1 H, J = 11.11, 3.66
Hz), 3.53 (t, 2 H, J = 6.60 Hz), 4.06 (t, 2 H, J = 6.47 Hz); 13C-NMR (CDCl3, 68 MHz) 3

25.56, 25.73, 26.06, 26.79, 28.81, 29.32, 32.73, 43.53, 45.18, 64.21, 176.45; IR(neat) 2934,
2857, 1732, 1452, 1312, 1247, 1170, 1133, 1039, 730, 651 cm-l; EIMS (relative intensity) m/z
246 (M+, 1), 191 (3), 129 (100), 118 (14), 111 (28), 83 (56), 67 (10), 55 (34), 41 (16), 29 (4);
HRMS (EI) calcd for C13H230,Cl: m/z 246.1386, found: 246.1401.

Ethyl 2-Methyl-4-(phenylthio)butanoate (3h). By the method described for 3b. (le: 292
mg (1.0 mmol), 2b: 139 mg (3.0 mmol), K5COs: 417 mg (3.0 mmol), hexane: 0.5 th, CO: 50 atm,




17h); yield 59%: 'H-NMR (CDCl3, 400 MHz) § 1.17 (d,3 H,J=7.08 Hz), 1.24 (t, 3H, J =
7.08 Hz), 1.68-1.77 (m, 1 H), 1.98-2.07 (m, 1 H), 2.60-2.65 (m, 1 H), 2.80-2.95 (m, 2 H), 4.13
(q, 2 H, J =7.08 Hz), 7.15-7.40 (m, 5 H); I3C-NMR (CDCl3, 100 MHz) & 14.37, 17.16,
31.39, 33.11, 38.63, 60.40, 125.78, 128.70, 129.00, 136.01, 175.60; IR(neat) 2977, 2935,
1731, 1584, 1481, 1439, 1377, 1259, 1196, 1156, 1093, 1026, 739, 691 cm-1; EIMS (relative
intensity) m/z 238 (M+, 80), 193 (47), 136 (21), 129 (100), 123 (58)., 115 (7), 109 (24), 101 (79),

91 (6), 87 (11), 74 (36), 65 (10), 55 (18), 51 (7), 45 (22),39 (5), 29 (13); HRMS (EI) calcd for
Ci13H1802S: m/z 238.1028, found: 238.1023.  Anal. Calcd for C13H;30,S: C, 65.51; H, 7.61.

Found: C, 65.79; H, 7.55.

Ethyl Nonanoate (3i). By the method described for 3b. (1f: 479 mg (2.0 mmol), K,CO3: 559
mg (4.0 mmol), EtOH: 1 mL, CO: 40 atm, 50 h); NMR vyield 73% (74% conversion). This
compound is commercially available and the 1H- and 13C-NMR spectra are consistent with those of

the authentic sample.

3-Methylbutyl 1-Adamantanecarboxylate (3j). By the method described for 3b. (1g: 257
mg (1.0 mmol), 2b: 132 mg (1.5 mmol), K,CO3: 269 mg (1.9 mmol), hexane: 0.5 mL, CO: 40 atm,

18 h):  For the complete separation from 1-adamantyl 3-methylbutyl ether, a byproduct of this

reaction, recycling preparative HPLC was used (5 cycles in the recycle mode for separation, GPC
columns using CHCl3 as an eluant). Yield 68%: 1H-NMR (CDCl3, 270 MHz) 6 0.92 (d, 6 H, J
= 6.60 Hz), 1.51 (q, 2 H, J = 6.83 Hz), 1.62-1.80 (m, 1 H), 1.71 (br. s, 6 H), 1.88 (d, 6 H, J =
2.93 Hz), 2.01 (br. s, 3 H), 4.07 (t,2 H,J = 6.83 Hz); 13C-NMR (CDCl3, 68 MHz) & 22.45,

25.07, 27.93, 36.50, 37.32, 38.81, 40.62, 62.66, 177.79; IR(neat) 2907, 2852, 1728, 1454,
1268, 1234, 1184, 1104, 1079 cm-l; CIMS (relative intensity) m/z 251 (M++1, 48), 235 (4),
221 (4), 209 (17), 181 (100), 163 (5), 135 (37), 93 (3), 79 (3), 70 (9); HRMS (CI) calcd for
Ci16H270, (M+H): m/z 251.2011, found: 251.2004.




O

(. . "

| - .
(’ | | iMU |

l[lll[llllll[llllllll[l!llllllllIllllllTerTIlllllll]lll
9 8 & 5 4 3 2 1

TYNIDIHO ALITYND H00d

-lllilllllll

A IR A

A i iy

S I |
NG T) W0 LoD PNTIOYOON DTN SNG >x
O9TEINCL) et ST DWGTATTINITNT TOW —ii
T bt oS LOOTTM\—— CCCI0 pa Ny
PN e AN et -




= AIIA L TIYAD HOD A

e . ; (RN . A ot g [ TP TR T iy

[lllllllllllllllllrlIlflrlllllllllltllllllllllllllllllllll)llllIIII.l(,lllI|1[II'l'l'll'lllllI[lllfllll[llllllll‘ [lllll

220 200 180 180 140 120 100 £0 80 40 20 0

I fil ! 1 | [
A I Ui
. \ |

) | 11 i ' ot i
0 i oo <=9 ~ D Io®@e = ux
iy uz e ~T - -t Fad eV S — i
~ RV N <Zn = 0 RS o
2 Lz NN 0 D MeIN NoNT
™~ M NN ~ri~ 3 L Rm Ay N e
-1 el ettt




CLTT

OEt
@]
3]
3c G
i =]
$ 2R
& [>Ty
- o~ o
g S
8 o
i
LAWY
T T T T T T T ; T T 7
10.00 9.00 3.00 7.00 6.00 5.00 4.0 3.00 2.60 100 0.:)0

MENU
OBNU
OFR

OBSE1
OBFIN
PWI

DEAD'
PRED]

POINT
SPO
TIMES
DUMM
FREQU
FLT
DELA®
ACQTI
PD
ADBIT
RGAD
BF

T3

T4
EXMO
IRNUC

[RSET

IRRPW
IRATN
LKSET
LKFIN

LGAIN
LKSIG

TYNIDIHO ALITYND H00d




MENU
0BNU
OFR

OBFIN

OBSE]

PD
ADBIT

OEt

—

3c

PPM

Wdd

%181
=sisn
— e

—— LSL'6T
——— bLeTe

—— LO%'SY¥

——656'65

¥89°9L

N -9IELL

—IPE9Ll




01

3d

1.952

1.000

13.043

IR TTATL lh 1 11"1wWAN LINAL

MW\-!D"‘L‘A’UP"O“ etade exe ah U OCNIEN Lo
SO OO IS SO
“JW\..J.D.GHFL 38 (S v mad ')"J"J"J‘"‘D"C’G‘

............................




O
=wWAIDIUA 111NN MO0 A

11

-
«'4111'»llll][[x'l.A[l.IlllllnlllllA[ln[ll-l!lIllil]lll!lflIl!lxli|1|tllll|'lllIl.ilfl[lllllllllllllllllll (lllllll,lll[l
=zt 200 1z leg 143 1zC 17 =0 eC 4c = 2

3] NCAQ ) .} S NN CED NE

'y} SO0 =2} s3] ¥ et ST oo

0 T Iy ~ ¥ V.o Coom Ia

0 N0 ~ 1 ~ A IO el

~ PP = < M TR -

-t




PPM

sl L

012907 e

S

———— p—

% _ o000t |_
o | | J

3e




3e

13

0

Wdd

-~ 106°€1
L\ isoz

Ly
i\H 18572
/. L59°€T
=/~ 10v'sT

— 0Lz

10

20

2 OLL'¥E

g8
EF

IIIIIllll[llIllflll[llllifiill(llr.

130 120 110 100 20

140

160

170"

——9LE'SL]

200 190 180

210

220

IIIIIII_IIIIIIIIIIIIIIlllIIT[TII|{lllllllllllllllllll]lllIIlI-IlllTI




SL60'9 f

L= e e

9L9671 -~

. gerog \

Ph

LEVL'S h

14

PPM

o N—s6sT




Ph

3f

15

T T

wy
L~
—

Wdd
L1891

T
b ot 438 £

T UTLE
+———TFL'6E
T LIS1¥

+— 8¥679

£89°9L
mm 000°LL
LITLL

1 —sgroTn
1 — 16zt
| ~— €681

T— 60F6EL

+—— ¥LI9LL




2.074
2.132

TYNIDING LA 11TV NH UNNA

91

L B L A S T S B R Ty LI I AU T S ERCENEIE SN0 S RO T BTN D AT AR S B B S ST B S B S I A A BRCI BN O
10 3 z 7 3 Z 4 2

Ll I .
o MO TOTDTOOSTOMN 0N IS SN OIS INNIIC T LN TS ox
™~ COLC L et U SN N o S =+ OGNNSO OONTIONS—C LN S
Y [oforaita IaTanvava ne bVt RV ol ol sutcvts olatl N o) N O NToRG La Kar Vo Fin Tah~ o - Sia o vt a2 DRSPS a
™~ A A ausarip ot atatiulnt gl aUat ol ey s ey =




dEm|N

22Z-NOV-95 02 25: 46
) DFILE Q12C
o COMNT 1H-NCAMAL-CONDITI
EXMCD SGBCM
OBNUC 13C
GRFIN 5600.0 Hz
PGINT z2768
@) FREQU 20408.2 Hz
\t’j/\\(Dl SCANS 201
O 5 ACCGTM 0.303 =ec
(._ 228 1.197 sec
, PW1 4.2 us
39 IRFIN 5400.0 Hz
: TAATN 27
IRRPW 30 us
TEMP. 27.¢0 ¢
: SLVNT ChCLZ
F EXPEF 77.G0 ppm
=3 1.80 Hz
— : REAIN 27
~J - XE 15285 . 2000 Hz
" xS ~-B3Z 3354 Hz
y :

» b .
llllllIIIIIlllllllllllllllllll|llllIIIlllllIllllI]IIHI[ﬂlillllllllllllllllllllIllllll|IIIllIIIIIIIIlllll||llll”l“lll‘llllIIlllllllIllliIIIIIIIHIIIIIIIIIHIIIIIllHlllllllllllIlIllllllllllIIlll[IIl[ll“llllllllllllllrﬁ

220 210 200 190 180 170 160 450 140 130 120 110 100 90 80 70 80 50 40 30 20 10 0

| |
) —GT R o Mg
< T — I T
< ~NE -4 A
=] ~3 < Tes =
™~ LS SA N o |
-

TYNIDIHO ALITYND HOOd




\

Q0EF'E

Het

{74 S

£s0e F

18

- ESTL
—oLI'L
681t
=~ LSTL
LD eTL
~N\— F67L
-/1€L

~ 6EE'L

L — L6€°L

9.00

10.00




OEt

PhS

3h

i

19

Ndd
TLEHT
g 091°L1
I

- = SBEIE
T PITEE

_ 8- -—-159'8¢
g

rxm. ——— FOF'09

. - PR9L
=£-- 000'LL
- RN

- —6LLSTI
__—969'8TH
- T~ gs678z1

———$00°9€1

— §657CL1




060 €

POOR QUALITY ORIGINAL

2F0° T
BFI'E

ECO'E
16F°1

0001

Il

20 -

—od

— ()

—0

0

—a0

-y

Wdd
=000

S L




. o
Lo ‘/—/
. 13C-NMR"  CONDITION i
- : . [_:
12 -FER-QB
OFILE Q12C
e SOMNT 13C-
, EXMOD SGBC
SBNUC 12C
OBFIN
POINT
FREQU
: ‘ SCANS
O ACQTM
. PD
' IAFIN
. 3- IRATN
| . TRAPN
TEMP. 27.
. SLVNT CDCL
EXREF
na 2F
) = SGAIN  :
. XE 18z
: X3 -
‘ -
Wmmmww 1 URTOLS F PRI
Py
lllllll]ll(llI|lrlll(l‘l[Illlllllllllllllllllllllllllllllln4|[l.llll]lll[l“illllllllllIlllllll“lllllllllllllllllll”llllllllllllllllIlll[l_“llllllllllllllllIl““llllllllllll“llllllIlllll[ll‘“llIIllllllr[l“‘lllilllllll
220 210 200 190 180 170 ‘80 150 140 130 120 140 100 9 8 70 60 5 4 30 2 10 0
Ll M

-
S
o3
&
=
=
o
=Y
o)
]
=
rl-.

)

I P il

1 ~oNd - :

- NS ot B Rt op Tl ak ) L

~ < = ST ST SN
~ ~w D 1 pter o te oy NTST4V)
~ N = A et ot b bt il Bal Sat |
- AKX




