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General Proceduresand Supplementary Material

Synthesis of furan ester 9

Compound 5 (2.13 g, 12.37 mmol) was dissolved in diethyl ether (100 ml) and methyl
chloroacetate (2.15 g, 19.79 mmol) was added with stirring. The reaction mixture was
cooled to -5 °C before the portionwise addition of sodium methoxide (95% powder, 1.05
g, 18.55 mmol) over a period of 10 mins. The resultant deep red supension was allowed
to stir and warm to room temperature overnight. The reaction mixture was cooled to 0 °C
before the addition of acetic acid (8 drops) in water (10 ml). The two layers were allowed
to separate over a period of 30 mins before diluting further with diethyl ether (100 ml)
and extracting from the agueous. The aqueous layer was further extracted with diethyl
ether (2 x 250 ml). The organic layers were combined and washed with saturated sodium
chloride solution (100 ml) containing saturated sodium bicarbonate solution (50 ml). The
organic layers were dried over anhydrous sodium sulfate and concentrated with
azeotropic removal of acetic acid with toluene (100 ml) to afford a crude mixture of the
intermediate epoxide 7 (2.42 g, 80%) as a deep red ail.

Compound 7 (2.42 g, 9.9 mmol) was dissolved in toluene (30 ml) followed by the
addition of D(+)-10-camphor-sulfonic acid (2.3 g, 9.9 mmol). The reaction mixture was
allowed to heat to reflux for 8 hours before allowing to cool to room temperature and
concentrating with silica, under reduced pressure and purifying by chromatography
(silica, petrol- diethyl ether, 9:1 v/v) to afford compound 9 (1.05g, 59%) as a pale yellow
oil.

Spectroscopic data:

Compound 9

'H NMR (300 MHz, CDCl,) 5,1.48-1.78 (4H, m, CH,CH,CH,CH,), 2.46 (2H, t,
J 5.4 CH,CH,CH,CH,), 2.75 (2H, t, J 5.8
CH,CH,CH,CH,), 3.80 (3H, s, Me) and 7.19 (1H, s,
ArH of furan).

BC NMR (75 MHz, CDCl,) 0:.19.8(2), 22.0, 22.4, 22.5, 51.3, 124.0, 132.5,
140.8 and 159.8.

MS (El, m/2) 181 (M*+ 1, 100 %) and 180 (M", 85 %).

HRMS (EI, m/2) Found: M*, 180.0790. C,,H,,0; requires M,
180.0786.

Vi CM ™ 29309, 2858, 1728, 1709, 1612, 1537, 1442, 1307

and 1164.



Transesterification of methyl ester 9to isopropyl ester 11

Compound 9 (876 mg, 4.86 mmol) was dissolved in propan-2-ol (25 ml) and titanium
tetraethoxide (1.3 ml, 4.86 mmol) was added and the reaction mixture was heated under
reflux for 6.5 hours. The mixture was allowed to cool to room temperature, treated with
water (10 ml) and the resultant white suspension was concentrated with silica under
reduced pressure and purified by chromatography (silica, petrol- diethyl ether, 9:1 v/v) to
afford compound 11 (1.0 g, 99%) as a pale yellow oil. Note; the same procedure was
applied to the synthesis of compound 10 (isolated as pale yellow oil in 94% yield).

Compound 10
'H NMR (300 MHz, CDCl,)

15C NMR (75 MHz, CDCl,)

MS (El, m/2)

HRMS (EI, m/2)

Vo €M1

Compound 11
'H NMR (300 MHz, CDCl.,)

15C NMR (75 MHz, CDCl,)

MS (El, m/2)

HRMS (CI, m/2)

Vimax/ CM

Spectroscopic data:

6,1.38(6H, d, J6.32x Me), 242 (2H, qt, J 7.1
CH,CH,CH,), 2.68 (2H, t, J 7.3 CH,CH,CH,), 2.86
(2H,t,J 7.3 CH,CH,CH,), 5.24 (1H, sept, J 6.3
CH(CH,),) and 7.19 (1H, s, ArH of furan).

8.21.9 (2), 23.4, 25.1, 31.6, 67.9, 134.8, 135.5,
136.3,142.9 and 158.7.

209 (M*+ 1, 85 %) and 208 (M*, 25 %).

Found: M*, 194.0939. C,;H,,0; requires
M,194.0943.

2978, 2940, 1724, 1704, 1632, 1553, and 1109.

6,1.38(6H, d, J6.32x Me), 1.70- 1.80 (4H, m,
CH,CH,CH,CH,), 2.56 (2H, t, J 5.5
CH,CH,CH,CH,), 2.85 (2H, t, J 6.0
CH,CH,CH,CH,), 5.26 (1H, sept, J 6.3 CH(CH,),)
and 7.30 (1H, s, ArH of furan).

8.19.9 (2), 22.0, 22.2, 22.5(2), 67.7, 123.9, 132.0,
138.9, 140.5 and 159.0.

209 (M*+ 1, 85 %) and 208 (M, 25 %).

Found: M*+ H, 209.1177. C,,H 0, requires M + H,
209.1178.

2979, 2937, 2859, 1720, 1702, 1612, 1536, and
1105.

General procedurefor the alkaline hydrolysis of methyl ester 9

Compound 9 (100 mg, 0.55 mmol), was dissolved in methanol/ water mixture ( 9ml: 1m
respectively) followed by the addition of KOH(s) (137mg, 2.44 mmol). The reaction
mixture was allowed to heat to reflux for 1 hour before allowing to cool to room
temperature and concentrated to dryness. The residue was dissolved in water (10 ml) and



extracted with ether (10 ml). The agueous layer was acidified with concentrated
hydrochloric acid (2ml) and extracted with Et,O (3x10 ml). Combined organics were
dried over anhydrous magnesium sulfate and cocentrated under reduced pressure to
afford the desired acid as a white solid (90 mg, 98%) which was then coupled to (R R)-
(+)-2,5-Bis(methoxymethyl)-pyrrolidine to afford amide 21 as a colourless oil (144 mg,
87%).

Compound 21
Spectroscopic data:

'H NMR (300 MHz, CDCl,) 6,,1.59- 1.82 (4H, m, CH,CH,CH,CH,), 1.86- 2.26
(4H, m, CH,CH,CH,CH,), 2.42- 2.63 (2H, m,
NC(H)CH,CH,), 2.73- 3.02 (2H, m,
NC(H)CH,CH,), 3.04- 3.22 (2H, m,
NC(H)CH,OCH,), 3.26 (3H, s, -OCH,), 3.23-
3.42(4H, m, NC(H)CH and -OCH,), 3.59 (1H, dd, J
9.2 and 3.0, NC(H)CH), 4.40- 4.57 (1H, m, NCH)
4.79- 4.90 (1H, m, NCH) and 7.16 (1H, s, ArH of
furan).

5C NMR (75 MHz, CDC.) 8¢ 20.4, 23.1.(2), 23.2, 24.3, 27.7, 57.3, 57.9, 59.3,
59.4, 72.3, 74.3, 124.3, 131.6, 138.1, 141.8 and
159.9.

MS (El, m'2) 307 (M", 100 %).

HRMS (CI, m/2) Found: M*+ H, 308.1866. C,;H,sNO, requires
M + H, 308.1862.

Vi CM™1 2976, 2932, 2891, 2858, 1615, 1535, 1445, 1372,
and 1115.

General procedurefor the Birch reduction

Birch reductive alkylation of compound 11

Lithium (27 mg, 3.84 mmol) was added to freshly distilled ammonia (50 ml) and allowed
to stir at —78 ° C under an atmosphere of nitrogen for 2 hours before the addition of bis-
(2-methoxyethyl)-amine (5 ml, 32 mmol). Compound 11 (200 mg , 0.96 mmol) was
dissolved in THF (25 ml) and added to the reaction mixture after 5 minutes. The resultant
solution was allowed to stir at =78 ° C for 2.5 hours before the addition of isoprene (50
ul), immediately followed by methyl iodide (2 ml, 32 mmol). After an additional 1 hour,
the resultant bright yellow solution was treated with saturated ammonium chloride
solution (5 ml) before being allowed to warm to room temperature over 16 hours. The
reaction mixture was extracted into diethyl ether (3 x 50 ml), dried over anhydrous
sodium sulfate and concentrated under reduced pressure to afford a yellow oil.
Purification by chromatography (silica, petrol- diethyl ether, 9:1 v/v) afforded compound
17 (140 mg , 65%) as a colourless ail.

Spectroscopic data:



Compound 12
'H NMR (300 MHz, CDCl,)

15C NMR (75 MHz, CDCl,)
MS (Cl, m/2)
HRMS (CI, m/2)

Voa/ €M1

Compound 13
'H NMR (300 MHz, CDCl,)

15C NMR (75 MHz, CDCl,)

MS (Cl, m/2)
HRMS (CI, m/2)

Vimax/ CM

Compound 17
'H NMR (300 MHz, CDCl,)

15C NMR (75 MHz, CDCl,)

MS (CI, m/2)

HRMS (CI, m/2)

V! €M1

8,1.27 (6H, d, J 6.3 2 x Me), 1.50 (3H, s, M6),
2.29- 2.45 (6H, m, CH,CH,CH, ), 4.55 (2H, ABgq, J
12 -OCH,) and 5.03 (1H, sept, J 6.2 CH(CH.,),).

Oc 21.7,21.8, 22.8, 26.5, 27.4, 28.9, 68.2, 71.4,
86.0, 145.0, 145.7 and 172.3.

211 (M*+ 1, 40 %) and 228 (M*+ 18, 55 %).

Found: M*+ NH,, 228.1601. C,,H,;O, requiresM +
NH,, 228.1600.

2981, 2937, 2859, 1728, 1376, and 1270.

5,0.91 (6H, dd, J 7.7 and 6.5 2 x Me of 'Bu group),
1.25 (6H, d, J 6.3 2 x Me of 'Pr group), 1.62 (1H,
dd, J 13.5 and 5.7 C(H)CH(CH.),), 1.68- 1.84 (1H,
m, CH,CH(CH.),) 1.89 (1H, dd, J 13.5 and 6.3
C(H)CH(CH.),), 2.25- 2.43 (6H, m, CH,CH,CH, ),
4.54 (2H, ABg, J 12.3 -OCH,) and 5.03 (1H, sept, J
6.2 CH(CH.,),).

0c 22.2,22.3,24.0,24.3, 24.9, 27.4, 27.8, 29.3,
44.6, 68.6, 71.9, 89.6, 145.6, 145.8 and 172.7.

253 (M*+ 1, 100 %) and 270 (M*+ 18, 90 %).

Found: M* + H, 253.1805. C,;H,,0O, requires M +
H, 253.1803.

2978, 2954, 2910, 2856, 1747, 1722, 1374, 1235
and 1108.

8,1.18 (6H, d, J 6.2 2 x Me), 1.40 (3H, s, Me),
1.48- 1.68 (4H, m, CH,CH,CH,CH, ), 1.82- 2.02
(4H, m, CH,CH,CH,CH, ), 451 (2H, ABg, J 11.8
-OCH,) and 4.94 (1H, sept, J 6.2 CH(CH.),).

0c 21.2(2), 21.6, 21.7, 21.8, 22.0, 22.2, 22.4, 68.0,
90.6, 133.2, 133.6 and 172.7.

137 (M*- 87, 100 %), 225 (M*+ 1, 55 %) and 242
(M*+ 18, 60 %).

Found: M* + H, 225.1486. C,;H,,0O, requiresM +
H, 225.1490.

2979, 2933, 2843, 1742, 1724, and 1262.



Compound 18
'H NMR (300 MHz, CDCl,)

15C NMR (75 MHz, CDCl,)
MS (CI, m/2)
HRMS (CI, m/2)

V! €M1

Compound 22
'H NMR (300 MHz, CDCl.,)

15C NMR (75 MHz, CDCl,)

MS (CI, m/2)

HRMS (EI, m/2)

Vo €M1

Compound 26 (R = Me)
'H NMR (300 MHz, CDCl,)

15C NMR (75 MHz, CDCl,)

5,0.91 (6H, dd, J 9.0 and 6.6 2 x Me of 'Bu group),
1.24 (6H, d, J 6.3 2 x Me of 'Pr group), 1.56- 2.05
(11H, m, 8H of cyclohexyl group and 3H of
CH,CH(CH,),), 4.61 (2H, ABg, J 12.3 -OCH,) and
5.00 (1H, sept, J 6.2 CH(CH.),).

Oc 22.1(2),22.2,22.3,22.5,22.9, 23.9, 24.5, 24.7,
43.9,68.5, 77.8,94.1, 133.2, 134.4 and 173.2.

267 (M*+ 1, 95 %) and 179 (M*- 87, 100%).

Found: M* + H, 267.1965. C,gH,sO, requiresM +
H, 267.1960.

2978, 2954, 2910, 2856, 1747, 1722, 1374, 1235
and 1108.

8, 1.42 (3H, s, Me), 1.56- 1.63 (4H, m,
NC(H)CH,CH,), 1.80-2.07 (8H, m,
CH,CH,CH,CH,), 2.95 (1H, , J 9.3
NC(H)CH(H)OCH,), 3.04- 3.16 (2H, m,
NC(H)CH,OCH,), 3.21 (3H, s, -OCH.) 3.27 (3H, s,
-OCH,) 3.46 (1H, m, NC(H)CH(H)OCHj), 4.17-
4.26 (IH, m, NCH), 4.40-4.54 (2H, m, -OCH,) and
4.61- 4.72 (1H, m, NCH).

0c21.9,22.1, 225, 23.3, 23.5, 26.0, 27.2, 57.5,

57.8,58.8, 58.9, 71.4, 74.2, 75.7, 93.7, 131.1, 135.7
and 172.6.

324 (M*+ H, 100 %).

Found: M*, 323.2099. C,;H,,NO, requires
M, 323.2096.

2927, 2855, 1621, 1449, 1395, 1376, and 1115.

8,1.27 (3H, 1, J 7.0 -OCH,CH.), 1.48 (9H, J 9.3
C(CH.),), 1.59- 1.75 (8H, m, CH,CH,CH,CH and
CH,), 1.90- 2.10 (3H, m, CH,CH,CH,CH ), 3.95-
4.32 (4H, m, -NCH, and -OCH,CH.,).

dc 14.1, 20.0, 20.6, 20.8, 20.9, 21.7, 21.8(2),
22.0(2), 22.1, 22.9, 28.1, 28.2, 28.3, 55.8, 56.0,
60.7, 60.8, 73.1, 73.4, 79.2, 79.8, 131.6(2), 133.6,



MS (CI, m/2)

HRMS (CI, m/2)

Vimax/ CM

Compound 26 (R = H)
'H NMR (300 MHz, CDCl,)

15C NMR (75 MHz, CDCl,)

MS (CI, m/2)

HRMS (CI, m/2)

V! €M1

General procedurefor ozonolysis
Ozonolysis of compound 17

133.8, 153.4, 172.2 and 172.3. Note: multiplicity of
some signals due to Boc rotomers.

310 (M*+ 1, 100 %).

Found: M* + H, 310.2021. C,;H,;,NO, requires M +
H, 310.2018.

2977, 2936, 2857, 1738, 1701, 1687, 1456, 1366,
1259 and 1177.

8,1.29 (3H, t, J 7.1 —~OCH,CH.), 1.46 (9H, J 13.2
C(CH,),), 1.58- 1.74 (4H, m, CH,CH,CH,CH,),
1.90- 2.14 (4H, m, CH,CH,CH,CH, ), 3.95- 4.22
(4H, m, -NCH, and -OCH,CH,) and 4.70- 4.82 (1H,
m, NC(H)CO,Et).

Oc 14.2,14.3,21.9, 22.1 (2), 22.3(2), 23.1, 28.2,
28.3, 55.2, 55.6, 60.7, 40.8, 68.5, 68.8, 79.6, 79.7,
128.6, 128.7, 133.8, 153.3, 153.7, 170.6 and 170.8.
Note: multiplicity of some signals due to Boc
rotomers.

296 (M*+ 1, 55 %).

Found: M*, 295.1792. C,sH,sNO, requires M,
205.1784.

2976, 2933, 2858, 1752, 1710, 1685, 1399, 1366,
1183 and 1111.

Compound 17 (50 mg, 0.22 mmol) was dissolved in dichloromethane (15 ml) and cooled
to —78 ° C under an atmosphere of O,. Ozone was generated and bubbled through the
reaction mixture for 1.5 hours. The resultant blue solution was saturated with O, for 10
minutes before the addition of dimethyl sulfide (0.16 ml , 2.2 mmol). The reaction
mixture was allowed to warm to room temperature over 16 hours. The resultant solution
was extracted with brine (2 x 5 ml), dried over anhydrous sodium sulfate and
concentrated under reduced pressure to afford compound 19 (59 mg , 100%) as a pale

yellow oil.

Compound 14

'H NMR (300 MHz, CDCl.)

Spectroscopic data:

8,1.33 (6H, dd, J 16.4 and 6.2 2 x Me), 1.43 (3H, s,
Me), 1.52- 1.81 (3H, m, C(OH)CH,CH,CH), 2.01
(1H, dd, J 14.4 and 4.9 C(OH)CH), 2.12 (1H, dd, J
14.4 and 4.9 C(OH)CH), 2.20- 2.44 (1H, m,



15C NMR (75 MHz, CDCl,)

MS (Cl, m/2)
HRMS (CI, m/2)
-1

Vimax/ CM

Compound 19
'H NMR (300 MHz, CDCl,)

15C NMR (75 MHz, CDCl,)

MS (El, m/2)

HRMS (CI, m/2)

V! €M1

Compound 20
'H NMR (300 MHz, CDCl,)

15C NMR (75 MHz, CDCl,)

MS (El, m/2)
HRMS (EI, m/2)

Vi €M1
Compound 27

C(OH)CH) 2.98 (1H, s, OH), 3.5 (1H, dd, J 11.7
and 2.6 -OCHC(OH)), 3.84 (1H, d, J 11.7, -
OCHC(OH)), 5.22 (1H, sept, J 6.3, CH(CH.),) and
6.74 (1H, s, OH).

dc 19.1, 21.5, 21.8, 22.1, 30.8, 35.0, 70.5, 70.8,
78.6, 96.4, 99.8 and 175.4.

260 (M", 80 %).

Found: M*, 260.1260. C,,H,,O, requires M,
260.1260.
3387, 2977, 2936, 1702, 1281 and 956.

8,1.27 (6H, d, J 6.3 2 x Me), 1.56 (3H, s, M6),
1.59- 1.67 (1H, m, CH,C(H)HCH,CH,), 1.81- 1.90
(3H, m, CH,CH,CH(H)CH,), 2.36- 2.55 (2H, m,
CH,CH,CH,CH,), 2.75- 2.90 (1H, m,
C(H)HCH,CH,CH,), 2.93- 3.02 (1H, m,
C(H)HCH,CH,CH,), 4.07 (2H, ABg, J 16.5 -OCH,)
and 5.15 (1H, sept, J 6.2 CH(CH,),).

dc 18.2,21.9, 22.0, 23.4, 23.6, 35.0, 36.1, 70.4,
70.6, 86.6, 169.5, 206.5 and 211.8.

257 (M*+ 1, 100 %) and 274 (.M*+ 18, 55 %).

Found: M*+ NH,, 274.1659. C,;H,,Os requiresM +
NH,, 274.1654.

2982, 2940, 1738, 1721, 1145 and 1103.

8,0.95 (6H, 2 x d, J 6.6 2 x Me of 'Bu group), 1.25
(6H, d, J 6.3 2 x Meof 'Pr group), 1.60- 1.95 (7H,
m, CH,CH,CH,CH, and CH,CH(CH,),), 2.28- 2.52
(2H, m, CH,CH,CH,CH,), 2.70- 2.81 (1H, m,
C(H)HCH,CH,CH,),2.96- 3.10 (1H, m,
C(H)HCH,CH,CH,), 3.93 (2H, ABg, J 16.8 -OCH,)
and 5.15 (1H, sept, J 6.3 CH(CH,), of 'Pr group).

dc 21.9, 22.0, 23.1, 23.5, 23.9, 24.0, 24.4, 34.7,
35.2, 38.9, 70.2, 70.5, 89.4, 169.0, 205.7 and 212.0.

298 (M", 10 %) and 299 (M*+ 1, 100 %).

Found: M*, 298.1776. C,gH.,,O5 requires M,
298.1780.
2957, 2874, 1754, 1737, 1720, 1147 and 1104.



'H NMR (300 MHz, CDCl.)

15C NMR (75 MHz, CDCl,)

MS (El, m'2)

HRMS (CI, m/2)

Vimax/ CM

Compound 15
'H NMR (300 MHz, CDCl,)

15C NMR (75 MHz, CDCl,)

MS (CI, m/2)

HRMS (CI, m/2)

Vimax/ CM

Compound 16
'H NMR (300 MHz, CDCl,)

8,,1.30 (3H, t, J 7-OCH,CH,), 1.41- 1.62 (10H, m,
C(CH,); and C(O)CH,CH),1.67- 1.92 (3H, m,
C(O)CH,C(H)HCH, ), 2.16- 2.35 (2H, m,
C(O)CH,CH,CH,CH,) 2.64- 2.88

(2H, m, C(O)CH,), 4.00 (2H, ABg, J 17.5 NCH, )
4.21- 4.32 (2H, m, -OCH,CH,) and 12.18 (1H, d, J
13.1 OH).

0.14.1,14.2,19.9, 20.7, 24.8, 25.0, 27.7, 27.8,
28.1, 28.2, 35.6, 36.0, 58.6, 59.3, 61.0, 80.9, 81.6,
108.3, 108.5, 154.6, 155.7, 169.9, 170.0, 176.8,
177.3, 211.1 and 211.3. Note: multiplicity of some
signals due to Boc rotomers.

327 (M", 5 %) and 227 (M*- 100, 100 %).

Found: M*+ H, 328.1751. C,;H,sNO; requiresM +
H, 328.1760.

3407, 2978, 2936, 1713, 1657, 1621, 1458, 1409,
1369, 1234 and 1161.

8,1.20 (6H, dd, J 6.3 and 1.9 2 x Me), 1.50 (3H, s,
Me), 1.79- 1.91 (1H, m, CH,C(H)HCH,), 1.97- 2.18
(1H, m, CH,CH(H)CH,), 2.31- 2.47 (2H, m,
CH,CH,CH, ), 2.65- 2.79 (1H, m, C(H)HCH,CH,),
2.87- 3.00 (1H, m, C(H)HCH,CH,), 4.05 (2H, ABq,
J17.6 -OCH,) and 5.10 (1H, sept, J 6.3 CH(CH.,),).

dc 21.3,21.4,25.2, 29.6, 39.0, 40.3, 70.0, 71.0,
85.2, 168.7, 205.0 and 212.0.

243 (M*+ 1, 8 %) and 260 (M*+ 18, 100 %).

Found: M*+ NH,, 260.1498. C,,H,;O requiresM +
NH,, 260.1498.

2981, 2937, 1721, 1449, 1375, 1278, 1146 and
1102.

5,0.98 (6H, 2x d, J 6.6 2x Me of 'Bu group), 1.25
(6H, d, J6.3 2 x Me of 'Pr group), 1.58- 2.20 (5H,
m, CH,CH,CH, and CH,CH(CH.),), 2.33- 2.52 (2H,
m, CH,CH,CH,), 2.65- 2.81 (1H, m,
C(O)C(H)HCH,CH,) 2.92- 3.08 (1H, m,
C(O)C(H)HCH,CH,), 4.02 (2H, ABg, J 18.0



15C NMR (75 MHz, CDCl,)
MS (Cl, m/2)
HRMS (CI, m/2)

V! €M1

Compound 23

'H NMR (300 MHz, CDCl.)

15C NMR (75 MHz, CDCl,)

MS (CI, m/2)

HRMS (CI, m/2)
Vimax/ CM

Specific rotation

X-ray datafor compound 14

CCDC depostion number is
156092

Molecular Structure Corporation.

(1995). teXsan.

Single Crystal Structure Analysis

Software. Version 1.7.

-OCH,) and 5.17 (1H, sept, J 6.2 CH(CH,), of 'Pr
group).

dc 21.9, 22.0, 23.8, 23.9, 24.2, 25.5, 39.4, 41.0,
43.9,70.3, 71.1, 88.5, 168.8, 204.8 and 212.6.

284 (M", 10 %) 285 (M*+ 1, 30 %) and 302 (M*+
18, 100 %).

Found: M* + H, 285.1708. C,;H,,O; requires M +
H, 285.1702.

2956, 2874, 1720, 1713, and 1102.

0,1.52 (3H, s, Me), 1.60- 1.83 (4H, m,
CH,CH,CH,CH, ), 1.95- 2.15 (4H, m,
CH,CH,CH,CH, ) and 4.63 (2H, ABg, J 11.7 -
OCH,).

0c 21.4,22.1,22.2,22.6,22.8,77.8,91.7, 133.1,
133.3, and 174.8.

183 (M*+ 1, 5 %) and 200 (M*+ 18, 100 %).

Found: M*+ NH,, 200.1286. C,,H,,0, requiresM +
NH,, 200.1287.

3176, 2932, 2857, 1736, 1720, 1446, 1332 and
1137.

[0] % +108 (c =1, CH,Cl,).
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_cell_length_a 9.527(4)
_cell_length_b 10.035(4)
_cell_length_c 7.383(3)
_cell_angle apha

105.89(3)

_cell_angle beta 106.55(3)
_cell_angle_ gamma

83.56(3)

_cell_volume 650.3(5)
_cell_formula_units Z 2

_cell_measurement_temperature

296.2

_cell_measurement_reflns_used 22
_cell_measurement_theta_ min

14.8

_cell_measurement_theta_ max

21.3

_symmetry_cell_setting

triclinic

_Symmetry_space _group_name_H-M

1 P - 1 ]

_symmetry_Int_Tables number 2
_symmetry_space group_name Hall

f)

Iloop_
_symmetry_equiv_pos as Xyz
X, ty, +Z

_exptl_crystal_description

‘prismatic’

_exptl_crystal_colour
‘colourlessprismatic'
_exptl_crystal_size max 0.50

_exptl_crystal_size mid 0.37
_exptl_crystal_size min 0.37
_exptl_crystal_density_diffrn

1.329

_exptl_crystal_density_meas 'not
measured'

_chemica_formula weight

260.29

_chemica_formula_analytical ?
_chemica_formula_sum 'C12
H20 06"

_chemica_formula_moiety

'C12H20 06"
_chemical_formula_structural ?
_chemica_compound_source ?
_exptl_crystal_F_000 280.00
_exptl_absorpt_coefficient_mu

0.855

_exptl_absorpt_correction_type

iy scans (North,Phillips & Matthews,
1968)

_exptl_absorpt_correction_T_max
1.000

_exptl_absorpt_correction_ T_min
0.771

_exptl_specia_details

The scan width was (0.84+0.30tan\q)\%
with an \w

scan speed of 32\% per minute

(up to 4 scansto achieve INS(l) > 10).
Stationary background counts were
recorded at each end of the

scan, and the scan time:background time
ratio was 2:1.

_diffrn_specia_details

?

_diffrn_ambient_temperature
296.2
_diffrn_radiation_wavelength
1.5418



_diffrn_radiation_type '‘Cu
K\a

_diffrn_radiation_source

'Rigaku rotating anode’
_diffrn_radiation_monochromator
graphite

_diffrn_radiation_detector
'scintillation counter'
_diffrn_measurement_device
'Rigaku AFC5R'
_diffrn_measurement_method \w-
2\q

_diffrn_standards_number 3
_diffrn_standards_interval_count 150
_diffrn_standards_decay % 0.78
loop_
_diffrn_standard_refIn_index_h
_diffrn_standard_refIn_index_k
_diffrn_standard_refIn_index_|

2 2 -1

-1 0 -2

o -1 -2
_diffrn_reflns_number 2755
_reflns_number_total 2602
_reflns_number_observed 1971
_reflns_observed criterion
>3.00\s(1)
_diffrn_reflns_av_R_equivaents
0.03081
_diffrn_reflns_av_sigmal/netl

0.050

_diffrn_reflns_limit_h _min -11
_diffrn_reflns_limit_h_max 12
_diffrn_reflns_limit_k_min -12
_diffrn_reflns_limit_k_max 12
_diffrn_reflns_limit_|_min -9
_diffrn_reflns_limit_|_max 9
_diffrn_reflns_theta min 4.59
_diffrn_reflns_theta max 78.15

_diffrn_reflns_reduction_process 'Lp
corrections applied'
_diffrn_orient_matrix_UB_11 -
0.06296

_diffrn_orient_matrix_UB_12

0.01514

_diffrn_orient_matrix_UB_13 -
0.12706

_diffrn_orient_matrix_UB_21
0.08765
_diffrn_orient_matrix_UB_22 -
0.01585
_diffrn_orient_matrix_UB_23 -
0.05322
_diffrn_orient_matrix_UB_31 -
0.01897
_diffrn_orient_matrix_UB_32 -
0.10134
_diffrn_orient_matrix_UB_33 -
0.04860

loop_
_atom_type_symbol
_atom_type_oxidation_number
_atom_type _number_in_cell
_atom_type scat_dispersion_red
_atom_type scat_dispersion_imag
_atom_type scat_source

C 0 240.0180.009
;International Tablesfor Crystallography
(1992, Val. C, Tables 4.2.6.8 and
6.1.1.1)
H O 400.0000.000
;International Tables for Crystallography
(1992, Vol. C, Table 6.1.1.2)

O 0 120.0490.032
;International Tablesfor Crystallography
(1992, Vol. C, Tables 4.2.6.8 and
6.1.1.1)

loop_

_atom_site |abel

_atom_site fract x

_atom_site fract y

_atom_site fract z

_atom_site U_iso_or_equiv
_atom_site_occupancy
_atom_site_refinement_flags
_atom_site_thermal_displace type
_atom_site calc flag

_atom_site calc_attached atom
0O(1) 0.3012 0.6604 0.0842 0.051 1.000 .
Uani c?



0(2) 0.1199 0.8706 -0.0411 0.053 1.000
.Uanic?

0O(3) 0.2542 0.6996 -0.3952 0.075 1.000
.Uanic?

0O(4) 0.2590 0.5143 -0.2807 0.057 1.000
.Uanic?

O(5) 0.2930 0.9466 -0.1416 0.076 1.000
.Uanic?

H(5) 0.2747 0.8862 -0.2545 0.085 1.000
.Uisoc?

0O(6) -0.0691 0.8014 0.0412 0.068 1.000
.Uanic?

H(6) -0.1014 0.8857 0.0742 0.136 1.000
.Uisoc?

C(2) 0.3380 0.7254 -0.0441 0.048 1.000
.Uanic?

C(2) 0.2757 0.8777 -0.0080 0.053 1.000
.Uanic?

C(3) 0.3402 0.9702 0.1957 0.061 1.000 .
Uanic?

H(3A) 0.4462 0.9654 0.2222 -1.200
1.000. Uisoc?

H(3B) 0.3075 1.0654 0.1967 -1.200
1.000. Uisoc?

C(4) 0.2990 0.9317 0.3583 0.058 1.000 .
Uanic?

H(4A) 0.3249 1.0053 0.4773 -1.200
1.000. Uisoc?

H(4B) 0.3531 0.8477 0.3827 -1.200
1.000. Uisoc?

C(5) 0.1348 0.9087 0.3021 0.059 1.000 .
Uani c?

H(5A) 0.1129 0.8688 0.3962 -1.200
1.000. Uisoc?

H(5B) 0.0816 0.9974 0.3065 -1.200
1.000. Uisoc?

C(6) 0.0833 0.8131 0.0986 0.051 1.000 .
Uanic?

C(7) 0.1482 0.6667 0.0741 0.055 1.000 .
Uanic?

H(7A) 0.1347 0.6289 0.1754 -1.200
1.000. Uisoc?

H(7B) 0.0961 0.6097 -0.0512 -1.200
1.000. Uisoc?

C(8) 0.2772 0.6467 -0.2592 0.052 1.000
.Uanic?

C(9) 0.2044 0.4269 -0.4808 0.055 1.000
.Uanic?

H(9) 0.1277 0.4788 -0.5566 -1.200
1.000. Uisoc?

C(10) 0.3265 0.3868 -0.5774 0.085
1.000. Uani c ?

H(10A) 0.3600 0.4680 -0.5946 -1.500
1.000. Uisoc?

H(10B) 0.2920 0.3229 -0.7024 -1.500
1.000. Uisoc?

H(10C) 0.4058 0.3436 -0.4971 -1.500
1.000. Uisoc?

C(11) 0.1385 0.3053 -0.4570 0.074
1.000. Uani c ?

H(11A) 0.2147 0.2497 -0.3925 -1.500
1.000. Uisoc?

H(11B) 0.0890 0.2502 -0.5831 -1.500
1.000. Uisoc?

H(11C) 0.0698 0.3383 -0.3800 -1.500
1.000. Uisoc?

C(12) 0.5047 0.7151 -0.0003 0.066
1.000 . Uani c ?

H(12A) 0.5468 0.7509 0.1372 -1.500
1.000. Uisoc?

H(12B) 0.5360 0.7681 -0.0711 -1.500
1.000. Uisoc?

H(12C) 0.5362 0.6198 -0.0395 -1.500
1.000. Uisoc?

loop_

_atom_site aniso_label

_atom _site aniso U _11

_atom _site aniso U 22

_atom _site aniso U_33

_atom _site aniso U 12

_atom _site aniso U 13

_atom _site aniso U 23

O(1) 0.0580 0.0457 0.0492
0.0013 0.0126 0.0162

O(2) 0.0649 0.0493 0.0425
0.0022 0.0026 0.0103
0O(3) 0.1072 0.0579 0.0448
0.0162 0.0134 0.0106

O(4) 0.0721 0.0420 0.0526
0.0066 0.0129 0.0046

O(5) 0.1113 0.0490 0.0524
0.0221 0.0130 0.0161

O(6) 0.0570 0.0789 0.0662
0.0023 0.0084 0.0055
C(1) 0.0572 0.0439 0.0420
0.0089 0.0093 0.0112



C(2) 0.0712 0.0409 0.0427 -
0.0115 0.0049 0.0100

C(3) 0.0809 0.0473 0.0503
0.0143 0.0020 0.0056

C(4) 0.0764 0.0508 0.0422
0.0068 0.0004 0.0027

C(5) 0.0737 0.0559 0.0442
0.0037 0.0112 0.0076
C(6) 0.0550 0.0526 0.0459 -
0.0021 0.0066 0.0091

C(7) 0.0607 0.0500 0.0537 -
0.0047 0.0173 0.0097
C(8) 0.0604 0.0451
0.0069 0.0144 0.0083
C(9) 0.0584 0.0518 0.0549 -
0.0077 0.0096 -0.0015

C(10) 0.0867 0.0798 0.0886 -
0.0184 0.0405 -0.0192

C(11) 0.0719 0.0549 0.0913 -
0.0157 0.0131 -0.0011

C(12) 0.0595 0.0716 0.0672 -
0.0093 0.0142 0.0147
=
_refine_special_details

?

0.0477 -

_refine_Is structure factor_coef  F
_refine_Is matrix_type full
_refine_Is weighting_scheme ‘W
= U[\s"2*(Fo) + 0.00002|Foj*2"]'
_refine_Is_hydrogen_treatment

noref

_refine_Is_extinction_method

none

_refine_Is_extinction_coef ?
_refine Is abs structure details  ?
_refine |s abs structure Flack ?
_refine_Is number_reflns 1971
_refine_Is number_parameters 0
_refine_Is number_restraints 0
_refine_Is_ number_constraints 0
_refine_Is R factor_all ?
_refine Is R factor_obs

0.0000

_refine_Is wR_factor_all ?
_refine_Is wR_factor_obs

0.0000

_refine_|Is goodness of fit_all ?

_refine_Is_goodness of fit_obs
0.000
_refine_Is _shift/esd_max

0.0000

_refine Is shift/esd_ mean

0.0000

_refine_diff_density_min 0.00
_refine_diff_density_max 0.00
e

_geom_specia_details

loop_

_geom_bond_atom_site label 1
_geom_bond_atom_site label 2
_geom_bond_distance
_geom_bond_site symmetry 1
_geom_bond_site_symmetry 2

_geom_bond_publ_flag
?2?2 2?2 2?2?77

loop_

_geom_angle atom_site label 1
_geom_angle atom_site label 2
_geom_angle atom_site label 3
_geom_angle

_geom_angle site symmetry 1
_geom_angle _site symmetry 2
_geom_angle _site symmetry 3
_geom_angle publ_flag

loop_

_geom_contact_atom_site |abel 1
_geom_contact_atom_site |abel 2
_geom_contact_distance
_geom_contact_site symmetry 1
_geom_contact_site symmetry 2
_geom_contact_publ_flag

loop_

_geom_torsion_atom _site label 1
_geom_torsion_atom _site label 2
_geom_torsion_atom _site label 3
_geom_torsion_atom_site label 4
_geom_torsion

_geom _torsion_site_ symmetry 1
_geom _torsion_site_ symmetry 2
_geom_torsion_site_symmetry 3
_geom_torsion_site_symmetry 4
_geom _torsion_publ_flag



X-ray datafor crystalline derivative of

23: made with (S5 auxiliary and
coupled to R-methyl benzylamine.

CCDC depostion number is
156091

data s873

_audit_creation_date '19100-

10-20'
_audit_creation_method 'by
teXsanvl1.7'

The data were collected using the
RAXISin 45 x 2.7 degree

phi oscillations, of 20 minutes per
exposure. The structure was

solved by direct methods and non-H
atoms were refined anisotropically
whilst H atoms wereincluded in
calculated positions. The

absolute configuration was input.

Hydrogen bondswith H..A <r(A) +
2.000 Angstroms and <DHA > 110

deg.

D-H d(D-H) d(H.A) <DHA
d(D.A) A

02-H2 0.820 2.145 131.12
2754 04

N1-H1 0.860 2.383 150.64
3161 O2[ x-1/2,-y+1/2, -z+2]

Molecular Structure Corporation.
(1995). texX san.

Single Crystal Structure Analysis
Software. Version 1.7.

MSC, 3200 Research Forest Drive, The

Woodlands, TX 77381, USA.

chemical_formula_sum
'C18 H23 N O4'

_chemica_formula weight 317.37

loop_

_atom_type_symbol
_atom_type_description

_atom_type scat_dispersion_real
_atom_type _scat_dispersion_imag
_atom_type scat_source

'C' 'C' 0.0033 0.0016
'International TablesVol C Tables
4.2.6.8and 6.1.1.4'

'H' '"H" 0.0000 0.0000
'International TablesVol C Tables
4.2.6.8and 6.1.1.4'

‘0" 'O" 0.0106 0.0060
'International TablesVol C Tables
4.2.6.8and 6.1.1.4'

'N' 'N' 0.0061 0.0033
'International TablesVol C Tables
4.2.6.8and 6.1.1.4'

_symmetry_cell_setting
orthorhombic

_Symmetry_space _group_name_H-M
'P212121"

_symmetry_Int_Tables number

19

_symmetry_space group_name Hall
>

loop_
_Symmetry_equiv_pos_as Xyz
IX’ y’ Zl

x+1/2, -y, z+1/2'

'X+1/2, -y+1/2, -7

X, y+1/2, -z+1/2'

_cell_length_a 11.632(7)
_cell_length_b 16.941(8)
_cell_length_c 8.350(7)
_cell_angle apha 90.00
_cell_angle beta 90.00
_cell_angle_ gamma 90.00
_cell_volume 1645.4(18)
_cell_formula_units Z 4



_cell_measurement_temperature
293(2)

_cell_measurement_reflns used  'one
image'
_cell_measurement_theta min 5
_cell_measurement_theta max 20

_exptl_crystal_description needle

_exptl_crystal_colour colourless
_exptl_crystal_size max 0.55
_exptl_crystal_size mid 0.12
_exptl_crystal_size min 0.12

_exptl_crystal_density meas  ?
_exptl_crystal_density_diffrn  1.281
_exptl_crystal_density_method  'not
measured'

_exptl_crysta_F_000 680
_exptl_absorpt_coefficient_mu  0.090
_exptl_absorpt_correction_type none
_exptl_absorpt_correction T_min ?
_exptl_absorpt_correction T_max ?

_exptl_specia_details

_diffrn_ambient_temperature  293(2)
_diffrn_radiation_wavelength

0.71069

_diffrn_radiation_type MoK\a
_diffrn_radiation_source

'Rigaku rotating anode’
_diffrn_radiation_monochromator
graphite

_diffrn_radiation_detector

'scintillation counter'
_diffrn_measurement_device

'Rigaku RAXIS
_diffrn_measurement_method '45
X 2.7 degree phi scans

_diffrn_standards_number 0
_diffrn_standards_interval_count 0O
_diffrn_standards_decay % 0.00
_diffrn_reflns_number 10952

_diffrn_reflns_av_R_equivalents 0.036
_diffrn_reflns_av_sigmal/netl  0.0340
_diffrn_reflns_limit_h _min -13
_diffrn_reflns_limit_h_max 13
_diffrn_reflns_limit_k_min -19
_diffrn_reflns_limit_k_max 20

_diffrn_reflns _limit_|_min -9
_diffrn_reflns_limit_|_max 9
_diffrn_reflns_theta min 212
_diffrn_reflns_theta max 26.36

_reflns_number_total 2619
_reflns_number_gt 2395
_reflns_threshold_expression
>2sigma(l)

_computing_data_collection
'MSC/AFC Diffractometer Control'
_computing_cell_refinement
'MSC/AFC Diffractometer Control'
_computing_data_reduction
'teXsan (MSC, 1995)'
_computing_structure_solution

SHEL X S86 (Sheldrick, 1985)

_computing_structure_refinement
'SHEL XL-97 (Sheldrick, 1997)'
_computing_publication_material
'teXsan (MSC, 1995)'

_refine_special_details

Refinement of F*2" against ALL
reflections. The weighted R-factor wR
and

goodness of fit S are based on F*2",
conventional R-factors R are based

on F, with F set to zero for negative
F27. The threshold expression of

FA2/ > 2sigma(F*2") is used only for
calculating R-factors(gt) etc. and is

not relevant to the choice of reflections
for refinement. R-factors based

on F 2" are statistically about twice as
large as those based on F, and R-

factors based on ALL datawill be even
larger.

_refine_Is structure factor_coef Fsqd
_refine_Is matrix_type full
_refine_Is weighting_scheme

‘calc
w=1/[\s"2"(Fo"2")+(0.0490P)"2"+0.078
3P] where P=(Fo"2"+2Fc"2M)/3'



_atom_sites solution_primary  direct
_atom_sites_solution_secondary

difmap

_atom_sites solution_hydrogens geom
_refine_Is_hydrogen_treatment  mixed
_refine_Is_extinction_method

SHEL XL

_refine _|s_extinction_coef 0.057(7)
_refine_Is_extinction_expression

'Fen* A=K e[ 1+0.001xFe 2N 3N sin(2\g
)N-14N
_refine |s _abs structure details

'Flack H D (1983), Acta Cryst. A39,
876-881'
_refine |s abs structure Flack -
1.3(12)
_refine_Is number_reflns 2619
_refine_Is number_parameters 211
_refine_Is number_restraints 0
_refine_Is R factor_all 0.0371
_refine_Is R factor_gt 0.0329
_refine_Is wR_factor_ref 0.0887
_refine_Is wR_factor_gt 0.0853
_refine_Is goodness of fit_ref 1.056
_refine_Is restrained_S all 1.056
_refine_Is _shift/su_max 0.000
_refine_Is _shift/su_mean 0.000

loop_

_atom_site |abel
_atom_site_type_symbol
_atom_site fract x

_atom_site fract y

_atom_site fract z

_atom_site U _iso_or_equiv
_atom_site adp type
_atom_site_occupancy
_atom_site calc flag
_atom_site refinement_flags
_atom_site_disorder_assembly
_atom_site disorder_group

01 O 0.17064(10) 0.31307(6)
0.91647(18) 0.0578(4) Uani 1d. ..

02 0 0.43614(10) 0.27291(7)
1.13627(18) 0.0594(4) Uani 1d.. . .

H2 H 0.4447 0.2264 1.1118 0.089 Uiso
lcacR..

03 0 0.18048(15) 0.48875(8) 1.1469(2)
0.0804(5) Uani 1d. ..

04 00.37111(11) 0.15766(7)
0.92206(19) 0.0659(4) Uani 1d. ..

N1 N 0.19277(11) 0.16979(7) 0.8191(2)
0.0524(4) Uani 1d. ..

H1 H 0.1336 0.2000 0.8111 0.063 Uiso
lcadcR..

C1 C 0.28564(14) 0.28514(9) 0.9358(2)
0.0460(4) Uani 1d. ..

C2 C 0.31916(14) 0.29499(9) 1.1125(2)
0.0467(4) Uani 1d. ..

C3 C 0.24104(19) 0.25056(10)

1.2283(3) 0.0600(5) Uani 1d. ..

H3A H 0.1610 0.2563 1.1979 0.072
UisolcacR..

H3B H 0.2603 0.1949 1.2309 0.072 Uiso
lcadcR..

C4 C 0.2638(3) 0.28896(12) 1.3898(3)
0.0823(7) Uani 1d. ..

H4A H 0.1964 0.2854 1.4577 0.099
UisolcacR..

H4B H 0.3276 0.2633 1.4435 0.099 Uiso
lcadcR..

C5 C 0.29241(19) 0.37462(12)

1.3538(3) 0.0678(5) Uani 1d. ..

H5A H 0.3622 0.3901 1.4090 0.081
UisolcacR..

H5B H 0.2304 0.4088 1.3886 0.081 Uiso
lcadcR..

C6 C 0.30871(15) 0.38069(9) 1.1721(2)
0.0510(4) Uani 1d. ..

H6 H 0.3813 0.4081 1.1506 0.061 Uiso
lcadcR..

C7 C 0.21232(16) 0.42596(9) 1.0939(3)
0.0546(5) Uani 1d. ..

C8 C 0.15649(18) 0.39582(9) 0.9454(3)
0.0681(6) Uani 1d. ..

H8A H 0.0749 0.4073 0.9511 0.082
UisolcacR..

H8B H 0.1874 0.4246 0.8546 0.082 Uiso
lcadcR..

C9 C 0.3684(2) 0.32607(11) 0.8207(3)
0.0688(6) Uani 1d. ..

H9A H 0.3759 0.3806 0.8502 0.103
UisolcacR..

H9B H 0.3391 0.3224 0.7135 0.103 Uiso
lcadcR..



HIC H 0.4423 0.3010 0.8262 0.103 Uiso
lcadcR..

C10 C 0.28536(14) 0.19752(9)
0.8925(2) 0.0474(4) Uani 1d. ..

C11 C 0.18620(15) 0.09024(10)
0.7508(3) 0.0552(5) Uani 1d. ..

H11 H 0.2654 0.0715 0.7381 0.066 Uiso
lcadcR..

C12 C 0.1352(2) 0.09551(13) 0.5860(3)
0.0827(7) Uani 1d. ..

H12A H 0.1825 0.1287 0.5202 0.124
UisolcacR..

H12B H 0.0593 0.1174 0.5927 0.124
UisolcacR..

H12C H 0.1313 0.0437 0.5397 0.124
UisolcacR..

C13 C 0.12570(14) 0.03235(9)
0.8606(2) 0.0482(4) Uani 1d. ..

C14 C 0.09904(18) -0.04255(10)
0.8037(3) 0.0651(6) Uani 1d. ..

H14 H 0.1157 -0.0558 0.6982 0.078
UisolcacR..

C15 C 0.0480(2) -0.09718(11) 0.9031(4)
0.0779(7) Uani 1d. ..

H15H 0.0311 -0.1473 0.8640 0.093
UisolcacR..

C16 C 0.02183(18) -0.07894(12)
1.0579(3) 0.0713(6) Uani 1d. ..

H16 H -0.0133 -0.1162 1.1235 0.086
UisolcacR..

C17 C 0.04753(17) -0.00542(11)
1.1163(3) 0.0645(5) Uani 1d. ..

H17 H 0.0303 0.0075 1.2219 0.077 Uiso
lcadcR..

C18 C 0.09929(16) 0.04945(10)
1.0173(3) 0.0567(5) Uani 1d. ..

H18 H 0.1167 0.0992 1.0576 0.068 Uiso
lcadcR..

loop_

_atom_site aniso_label

_atom _site aniso U 11
_atom_site aniso U 22
_atom_site aniso U 33
_atom_site aniso U 23

_atom _site aniso U 13

_atom _site aniso U 12

01 0.0538(7) 0.0390(6) 0.0804(10) -
0.0040(6) -0.0162(6) 0.0018(4)

02 0.0509(7) 0.0572(7) 0.0701(9) -
0.0151(6) -0.0144(6) 0.0087(5)

03 0.1076(12) 0.0513(7) 0.0822(11) -
0.0082(7) 0.0086(9) 0.0216(7)

04 0.0558(8) 0.0619(7) 0.0799(10) -
0.0213(7) -0.0131(7) 0.0129(6)

N1 0.0445(8) 0.0440(7) 0.0688(11) -
0.0132(7) -0.0008(7) -0.0016(6)

C1 0.0449(9) 0.0425(8) 0.0506(11) -
0.0025(7) -0.0044(7) -0.0041(6)

C2 0.0467(9) 0.0431(8) 0.0503(11) -
0.0040(7) -0.0013(7) 0.0007(6)

C3 0.0748(12) 0.0508(9) 0.0544(13)
0.0020(8) 0.0056(9) -0.0063(8)

C4 0.124(2) 0.0685(12) 0.0548(14) -
0.0025(10) 0.0152(13) -0.0010(12)

C5 0.0766(13) 0.0670(11) 0.0598(14) -
0.0160(10) -0.0060(10) 0.0059(9)

C6 0.0502(9) 0.0437(8) 0.0592(12) -
0.0097(7) 0.0024(8) -0.0051(6)

C7 0.0609(10) 0.0384(8) 0.0646(13)
0.0009(8) 0.0091(9) -0.0017(7)

C8 0.0729(13) 0.0416(9) 0.0896(17) -
0.0024(9) -0.0182(11) 0.0073(8)

C9 0.0804(14) 0.0712(12) 0.0549(13)
0.0014(10) 0.0012(10) -0.0219(10)
C10 0.0471(9) 0.0479(8) 0.0473(11) -
0.0065(7) 0.0010(7) -0.0019(7)

C11 0.0469(9) 0.0533(9) 0.0655(13) -
0.0208(9) 0.0078(9) -0.0023(7)

C12 0.1138(19) 0.0765(13) 0.0579(14) -
0.0135(11) 0.0056(13) -0.0273(12)
C13 0.0385(8) 0.0447(8) 0.0613(12) -
0.0119(7) -0.0033(8) 0.0053(6)

C14 0.0705(12) 0.0521(9) 0.0727(15) -
0.0168(9) -0.0039(10) -0.0036(9)

C15 0.0865(15) 0.0509(10) 0.096(2) -
0.0074(11) -0.0072(14) -0.0093(9)
C16 0.0610(12) 0.0613(11) 0.0917(19)
0.0112(12) -0.0038(12) -0.0014(9)
C17 0.0583(11) 0.0716(12) 0.0636(14)
0.0008(10) 0.0020(10) 0.0089(8)

C18 0.0518(10) 0.0530(10) 0.0654(14) -
0.0133(9) 0.0016(9) 0.0028(7)

_geom_specia_details

‘Al eds (except the esd in the dihedral
angle between two |.s. planes)



are estimated using the full covariance C11C12 1.501(4) . ?

matrix. The cell esds are taken C11C131.516(3) . ?
into account individually in the C11 H110.9800. ?

estimation of esdsin distances, angles C12 H12A 0.9600 . ?
and torsion angles; correlations between C12 H12B 0.9600 . ?
esdsin cell parameters are only C12 H12C 0.9600 . ?
used when they are defined by crystal C13C181.375(3) . ?
symmetry. An approximate (isotropic) C13C14 1.390(2) . ?
treatment of cell esdsis used for C14C151.378(3) . ?
estimating esds involving |.s. planes. C14 H140.9300 . ?

: C15 C16 1.364(4) . ?
C15 H15 0.9300 . ?

loop_ C16 C17 1.371(3) . ?
_geom_bond_atom_site label 1 C16 H16 0.9300. ?
_geom_bond_atom_site label 2 C17C181.382(3) . ?
_geom_bond_distance C17H170.9300. ?
_geom_bond_site symmetry 2 C18H180.9300. ?
_geom_bond_publ_flag

01C11428(2) .7 loop_

01C81.432(2) .7 _geom_angle atom_site label 1
02C21.425(2) .7 _geom_angle_atom_site label 2
02H20.8200. ? _geom_angle_atom_site label 3
03C71.210(2) .? _geom_angle

04 C101.230(2) . ? _geom_angle site symmetry 1
N1C101.325(2) . ? _geom_angle site symmetry 3
N1 C111.465(2) . ? _geom_angle publ_flag
N1H10.8600. ? C101C8114.39(13) .. 7
C1C91.526(3) .7 C202H21095..7?
C1C101.528(2) . ? CI0N1C11123.26(13)..7
C1C21.535(3) .7 CI0N1H11184..7
C2C31.526(3) . ? C11N1H11184..°?
C2C61.540(2) . ? 01C1C9111.66(15)..7
C3C41.520(3) .7 01C1C10107.05(12) .. 7

C3 H3A 0.9700. ? C9C1C10107.08(15) .. 7

C3 H3B 0.9700. ? 01C1C2108.08(14) . .7
C4C51.519(3) .7 C9C1C2113.29(15)..7?

C4 H4A 0.9700. ? C10C1C2109.48(13) .. 7

C4 H4B 0.9700 . ? 02C2C3110.55(15) . .7
C5C61.532(3) . ? 02C2C1110.35(14) . .7

C5 H5A 0.9700. ? C3C2C111385(14)..7?
C5H5B 0.9700 . ? 02C2C6106.13(13) . .7

C6 C71.507(3) . ? C3C2C6102.32(15)..7

C6 H6 0.9800 . ? C1C2C6113.15(14)..7?
C7C81.490(3) . ? C4C3C2104.32(16) .. 7

C8 H8A 0.9700. ? C4 C3H3A 1109..7

C8 H8B 0.9700 . ? C2C3H3A 1109..7

C9 H9A 0.9600 . ? C4C3H3B 1109..7

C9 H9B 0.9600 . ? C2C3H3B 1109..7

C9 H9C 0.9600 . ? H3A C3H3B 108.9..7



C5 C4 C3105.76(18) . . ?
C5C4 H4A 110.6. .7
C3 C4H4A 110.6..7
C5 C4 H4B 1106 . . ?

C3 C4 H4B 11056 . ?
H4A C4 H4B 108.7 .. ?
C4 C5 C6 106.68(16) . . ?
C4 C5H5A 1104. .2
C6 C5H5A 110.4. . ?
C4 C5H5B 1104 . . ?

C6 C5H5B 110.4 . . ?
H5A C5 H5B 108.6 . . ?
C7 C6C5111.79(16) . . ?
C7 C6C2113.48(15) . . ?
C5 C6 C2 105.46(15) . .
C7C6H6108.7..7
C5C6 H6108.7 . . ?
C2C6H6108.7. .7

-~

03 C7C8118.19(18) .. ?
03 C7C6121.07(19) . . ?
C8 C7 C6 120.70(15) . . ?
01 C8 C7 115.20(16) . . ?

O1C8HBA 1085..7
C7C8HB8A 1085..7
O1C8H8B 1085..7
C7C8H8B 1085..7
H8A C8 H8B 107.5..7
C1C9H9A 1095..7
C1C9H9B 1095..7
HO9A COH9B 109.5..7
C1C9HO9C1095..7
HO9A COHOC 109.5..7
H9B COH9C 1095. .7

04 C10 N1 123.88(15) . . ?
04 C10 C1118.97(14) . . ?
N1C10C1117.10(14) . . ?
N1 C11C12 108.82(16) . . ?
N1C11C13112.58(16). . ?
C12 C11 C13114.18(16) .. ?

N1C11 H11106.9..7
C12C11 H11106.9..7?
C13C11H11106.9..7
C11 C12 H12A 1095. .7
C11 C12H12B 1095..7

H12A C12 H12B 109.5.. 7

Cl11C12H12C 109.5..7

H12A C12 H12C 109.5. . ?
H12B C12 H12C 1095 . . ?
C18 C13C14 117.88(19) . . ?

C18 C13 C11 122.89(16) . . ?
C14 C13 C11119.19(18) .. ?
C15C14 C13120.2(2) .. ?
C15C14H14 119.9. . ?
C13C14H14119.9. .7

C16 C15C14121.02) .. ?
C16 C15H151195. . ?

C14 C15H151195. . ?
C15C16 C17119.7(2) .. ?
C15C16 H16 120.2.. . ?

C17 C16 H16 120.2 . . ?

C16 C17 C18119.5(2) .. ?
C16 C17 H17 120.2.. . ?

C18 C17 H17 120.2.. . ?
C13C18C17 121.68(18) . . ?
C13C18H18119.2. .7

C17 C18 H18 119.2.. . ?

loop_

_geom_torsion_atom_site label 1
_geom_torsion_atom_site label 2
_geom_torsion_atom_site label 3
_geom_torsion_atom_site label 4
_geom_torsion

_geom _torsion_site_ symmetry 1
_geom_torsion_site_symmetry 2
_geom_torsion_site_symmetry 3
_geom _torsion_site_ symmetry 4
_geom_torsion_publ_flag
C801C1C9-604(2)....7
C801C1C10-177.27(16) ....7
C801C1C264.89(19)....7
01C1C202-176.07(11)....7
C9C1C202-51.79(19)....7
Cl10C1C20267.66(16) ....7?
01C1C2C358.95(17) ....7
C9C1C2C3-176.77(15) .... 7
Cl10C1C2C3-57.33(18) .... 7
01C1C2C6-57.33(16)....7
C9C1C2C666.95(19)....7
Cl0C1C2C6-173.60(13) ....7
02C2C3C473.07(19)....7?
C1C2C3C4-162.06(17) ....7
C6C2C3C4-39.6(2)....7
C2C3C4C531.6(2)....7
C3C4C5C6-10.7(3) ... 7
C4C5C6 C7109.86(19) ....7
C4C5C6C2-139(2)....7
02C2C6C7154.23(15)....7



C3C2C6C7-89.85(19) . ... 7
C1C2C6C7331(2)....?

02 C2C6C5-83.09(17) . ... ?
C3C2C6C532.83(18) .. .. 7

C1 C2C6 C5 155.75(15) . . . . ?
C5C6C70347.9(2)....7
C2C6C7 03 167.06(17) . ... ?
C5C6 C7C8-134.29(19) . ... ?
C2C6C7C8-15.2(2) ... .7
C101C8C7-46.8(2)....7
03C7C801-161.47(18) ....?
C6C7C80120.7(3)....7
C11N1C1004-6.1(3)....?
C11N1C10C1171.36(16) . ... ?
01 C1C10 04 -169.52(16) . .. . ?
C9C1C100470.6(2)....7
C2C1Cl004-526(2)....7
O1C1C10N1129()....?

C9 C1 C10N1-107.0(2)....?
C2C1C10N1129.82(16) ....?
C10N1C11C12-133.7(2) ... .?
CI10N1C11C1398.7(2) ....?
N1C11C13C18-11.1(2)....?
C12 C11 C13 C18-135.81(19) .. .. ?
N1C11 C13 C14 171.37(15) ....?
C12C11C13C144656(2) . ...?
C18 C13C14C15-0.1(3)....?
C11C13C14 C151775(2) .. ..?
C13C14 C15C160.5(4) . ...?
C14 C15C16 C17-0.6(4) . ...?
C15C16 C17 C180.3(3) . ... ?
C14 C13C18C17-0.2(3)....?
C11 C13C18 C17-177.79(17) . ... ?
C16 C17 C18 C130.1(3) . ... ?

_diffrn_measured_fraction_theta_max
0.828

_diffrn_reflns_theta full 26.36
_diffrn_measured _fraction_theta full
0.828

_refine_diff_density_ max 0.091
_refine_diff_density min -0.108
_refine_diff_density rms 0.024



