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Synthesis of novel amide-linked dimers of lithocholic acid
Roman Joachimiak, Monika Piasecka and Zdzisław Paryzek*

Faculty of Chemistry, Adam Mickiewicz University, Grunwaldzka 6, 60-780 Pozna, Poland

An efficient synthesis of lithocholic amides and amide-linked dimers under mild conditions is described. New o-,
m- and p-phenylenediamine-derived dimers of lithocholic acid were synthesised by the activation of the carboxyl
group of the bile acid as a mixed anhydride resulting from the reaction of the acid with ethyl chloroformate.
The reduction of lithocholic amides afforded the corresponding 24-amino-5 -cholane derivatives. All compounds
were characterised by IR, 1H and 13C NMR and mass spectra.
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Bile acid amides exhibit various interesting properties.
Antibacterial1,2, antifungal1,3 and antiviral4
amides have been reported. Metal complexing properties of

5-7 Among
other compounds of natural origin like amino acids, peptides

8

acid amide9,10 and bile acid amidoalcohols11 have proved to
be effective organogelators.12

et al.13

14

dimers of bile acids has been reported.14-16 Some of these
14,16,17

example, a piperazine linked dimer of lithocholic acid has
been used as the substrate for preparation of a cholaphane

+.7,18

Various steroid dimers are also active as cation-transporting
trans-membrane channels.19,20 The head-to-head amide-linked
derivative of cholic acid has been reported as a host for the

21

8

22 ester-linked lithocholic acid dimers linking
C-24 and C-3' carbon atoms and an oxalate diester linking
position 3–3' have also been reported.23

24 In the

N 3,24

preparation of bile acid amides have also been reported. These
18,25 8,26,27

10,28 N
4,29,30 p-nitrophenol22,27,31,32 and N,N'-

4

The practical importance of bile acid amides and their
possible use as substrates for the preparation of cholaphanes

preparation of unsubstituted amides33 and peptides.34,35

Amide and amine, derivatives of lithocholic acid have
1,2,36

37-40

chloroformate under mild conditions. The method proved to

Results and discussion

et
al.40 Thus, 3

experiment, 3

under mild conditions.1 Under these conditions protection

The reaction of lithocholic acid (1
n-

2
n

amides (4) and (5

The reaction of (2
dioxan afforded amide (3)42

(2) -cholane-3 -ol (vide infra) a
7

effective in transforming (2) to the anilide (6),37

diamines. Thus, the reaction of the intermediate (2)
o-, m- and p 9), (11)
and (13) in

syn and anti conformers,
syn

variable size.
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dimer (17

7 Under similar

(2 15) in 84%
17

amine at 90°C for 90 h18 or in another preparation in 51%
7

chloroform or benzene. Moreover, dimers (13) and (15
d6 d5,

9), (11), (13), (15) and
(17

afforded the corresponding 3,3'-bis-acetates (10), (12), (14),
(16) and (18).

Reduction of the amides (3–5) to the respective amines

19), (20) and (21

6

amine (22).

IR, 1H and 13C NMR and mass spectra (see Experimental).
The complete assignment of 13C NMR spectra of amides and

13C NMR

and summarised.41

3-O
Therefore our spectral data for lithocholic amides and amide-
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lithocholic amide-linked dimers, derived from isomeric

preparation of diamides, derivatives of aromatic and aliphatic

methods. The lithocholic acid dimers are excellent substrates

subject of our further investigations.

Experimental

General

FS 113V spectrophotometer for solutions in chloroform or as KBr
pellets. 1H and 13

the Fourier transform mode using solutions in CDCl3/CD3OD (4:1)
d5. Chemical shifts ( ) are expressed in ppm relative to

13C NMR
41 reported for

(E. Merck, no. 5554). Silica gel 60 (Merck 70-230 mesh, no. 7734)

Preparation of lithocholic amides and amide-linked dimers; general 
procedure

n
solution of lithocholic acid (1

3 -Hydroxy-5 -cholan-24-amide (3):1 Solution of NH4OH (25%)

3), lit.1 m.p. 208–210°C
(MeOH/H2O). 1H NMR (CDCl3): = 5.36 (bs, 2 H, NH2), 3.62 (m,
1 H, 3 -H), 0.92 (d, J = 6.3 Hz, 3 H, 21-CH3), 0.91 (s, 3 H, 19-CH3),
0.64 (s, 3 H, 18-CH3). IR (KBr pellets) max: 3456, 3390, 3195, 1669,
1625 cm-1. MS (EI) m/z: 375 [M]+, 357 [M-H2O]+. MS (ESI) m/z:
773 [2M + Na]+, 751 [2M + H]+, 398 [M + Na]+, 376 [M + H]+, 358
[M + H-H2O]+.

N-n-Butyl-3 -hydroxy-5 -cholan-24-amide (4): Solution of
n

202°C (AcOEt). 1H NMR (CDCl3): = 5.38 (bs, 1 H, NH), 3.62 (m,
1 H, 3 -H), 3.25 (dd, J1 = 12.9 Hz, J2 = 7.1 Hz, 2 H, NHCH2), 2.41
(t, J = 7.1 Hz, 2 H, 23-CH2), 0.93 (d, J = 7.1 Hz, 3 H, 21-CH3), 0.91
(s, 3 H, 19-CH3), 0.63 (s, 3H, 18-CH3). IR (CHCl3) max: 3607, 3450,
1660, 1518 cm-1. MS (EI) m/z: 431 [M]+, 374 [M-C4H9]+. Anal.
Calcd. for C28H49NO2: C, 77.9; H, 11.4; N, 3.2. Found: C, 77.25; H,
11.5; N, 3.1%.

N-Benzyl-3 -hydroxy-5 -cholan-24-amide (5):1

(AcOEt); lit.1 m.p. 183–185°C (AcOEt/Et2O). 1H NMR (CDCl3):
= 7.33–7.27 (m, 5 H, ArH), 5.74 (s, 1 H, NH), 4.44 (d, J = 5.8 Hz, 2 H,

NHCH2), 3.62 (m, 1 H, 3 -H), 2.33–2.23 (m, 1 H, 23-CH2), 2.15–2.05
(m, 1 H, 23-CH2), 0.91 (d, J = 6.0 Hz, 3 H, 21-CH3), 0.91 (s, 3 H, 19-

Table 1 13C NMR data of lithocholic amides (3–6) and 3 -hydroxy-5 -cholanyl-24-amine derivatives (19–22)

C 3a 4a 5a 6a 19a 20a 21a 22b

 1 35.1 35.2 35.1 35.1 34.9 35.1 35.2 35.4
 2 29.9 30.2 30.0 30.0 27.9 29.9 28.2 28.4
 3 71.2 71.5 71.4 71.3 70.9 71.3 71.4 71.9
 4 35.8 36.1 35.9 35.9 35.4 35.8 36.1 36.5
 5 41.9 42.0 41.9 41.9 41.7 41.9 41.9 42.2
 6 27.0 27.1 27.0 27.0 26.7 30.0 26.3 26.5
 7 26.2 26.3 26.2 26.2 26.0 26.2 25.8 26.3
 8 35.6 35.7 35.7 35.7 35.4 35.6 35.7 35.9
 9 40.3 40.3 40.3 40.3 40.1 40.3 40.3 40.5
 10 34.3 34.5 34.4 34.4 34.1 34.4 34.4 34.6
 11 20.6 20.7 20.6 20.6 20.3 20.6 20.7 20.9
 12 40.0 40.1 40.0 40.0 39.8 40.0 40.0 40.3
 13 42.5 42.6 42.6 42.6 42.2 42.5 42.5 42.8
 14 56.3 56.4 56.3 56.3 56.1 56.3 56.4 56.5
 15 24.0 24.1 24.0 24.0 23.7 24.0 24.1 24.3
 16 27.9 28.1 28.0 28.0 27.8 28.1 27.1 27.3
 17 55.8 55.9 55.8 55.8 55.7 56.0 56.0 56.2
 18 11.7 11.9 11.8 11.8 11.4 11.8 11.9 12.2
 19 23.1 23.3 23.2 23.2 22.8 23.2 23.3 23.5
 20 35.3 35.4 35.3 35.4 35.2 35.5 35.5 35.7
 21 18.0 18.2 18.1 18.1 17.9 18.3 18.5 18.7
 22 31.5 31.5c 31.7 31.6 29.5 30.4 30.2 30.6
 23 32.4 33.5 33.3 34.1 32.5 33.1 33.3 33.4
 24 177.6 174.0 174.2 172.9 41.2 49.3 49.3 44.6
 1' 13.6 43.3 13.6 53.4
 2' 20.0 20.1
 3' 31.8c 29.5
 4' 39.0 48.5
ipso 138.1 138.1 138.8 148.4
ortho 128.4c 128.7 128.4c 129.1
meta 127.5c 119.8 128.3c 112.6
para 127.2c 123.8 127.1c 117.0
aFor solution in CDCl3/CD3OD (4:1); bfor solution in CDCl3; cthese signals may be interchanged.
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H3), 0.63 (s, 3 H, 18-CH3). IR (KBr pellets) max: 3413, 3334, 3060,
3038, 1652 cm-1. MS (ESI) m/z: 953 [2M + Na]+, 931 [2M + H]+, 488
[M + Na]+, 466 [M + H]+. Anal. Calcd. for C31H47NO2 H2O: C, 77.0;
H, 10.2; N, 2.9. Found: C, 77.7; H, 10.5; N, 2.4%.

N-Phenyl-3 -hydroxy-5 -cholan-24-amide (6): Aniline (0.5 mmole)

227°C (AcOEt), 216–219°C (CHCl3). 1H NMR (CDCl3): = 7.56–7.06
(m, 6 H, NH and ArH), 3.63 (m, 1 H, 3 -H), 2.47–2.29 (m, 1 H, 23-CH2),
2.24–2.19 (m, 1 H, 23-CH2), 0.96 (d, J = 6.3 Hz, 3 H, 21-CH3), 0.92 (s,
3 H, 19-CH3), 0.65 (s, 3 H, 18-CH3). IR (KBr pellets) max: 3433, 3307,
3198, 3137, 3059, 3021, 1664, 1600, 754, 693 cm-1. MS (FAB) m/z: 962
[2M + 2H2O + Na]+, 939 [2M + H + 2H2O]+, 903 [2M + Na]+, 488 [M + H
+ 2H2O]+, 452 [M + H]+, 434 [M + H-H2O]+. HR MS: calcd. for [M + H]+

C30H46NO2: 452.35284; found 452.35219.
N-(3 -Hydroxy-5 -cholan-24-yl)-3 -hydroxy-5 -cholan-24-amide

(7): 24-Amino-5 -cholan-3

1H NMR
d5): = 8.49 (t, J = 5.5 Hz, 1 H, NH), 3.91 (m, 2 H, 3 - and

3' -H), 3.56 (dd, J1 = 12.8 Hz, J2 = 6.0 Hz, 2 H, 24'-CH2), 2.57–2.43
(m, 2 H, 23-CH2 J = 6.6 Hz, 6 H, 21- and 21'-
CH3 3), 0.612 and 0.619

3). IR (KBr pellets) max: 3298, 1645, 1553
cm-1. MS (ESI) m/z: 742 [M + Na]+, 720 [M + H]+. HR MS (FAB):
calcd. for [M-OH]+ C48H80NO2: 702.61890; found 702.62125.

N,N'-Bis(3 -hydroxy-5 -cholan-24-oyl)-o-phenylenediamine (9):
o-

1H NMR (CDCl3): = 7.98 (s, 2 H, NH), 7.41–7.34 and 7.28–7.25
- and 3' -H), 2.45–2.23 (m, 4 H,

23- and 23'-CH2), 0.97 (d, J = 6.0 Hz, 6 H, 21- and 21'-CH3), 0.92
(s, 6 H, 19- and 19'-CH3), 0.66 (s, 6 H, 18- and 18'-CH3). IR (KBr
pellets) max: 3291, 3129, 3064, 1668, 751 cm-1. MS (ESI) m/z: 847
[M + Na]+, 848 [M + Na + H], 186, 151. HR MS: calcd. for [M + H]+

C54H85N2O4: 825.65094; found 825.65017.
N,N'-Bis(3 -hydroxy-5 -cholan-24-oyl)-m-phenylenediamine (11):

m-

1H NMR (CDCl3): = 7.25–7.17 (6 H, NH and ArH), 3.62 (m, 2 H,
3 - and 3' -H), 2.41–2.36 (m, 2 H, 23- and 23'-CH2), 2.54–2.20 (m,

2 H, 23- and 23'-CH2), 0.97 (d, J = 5.9 Hz, 6 H, 21- and 21'-CH3),
0.91 (s, 6 H, 19- and 19'-CH3), 0.65 (s, 6 H, 18- and 18'-CH3). IR
(KBr pellets) max: 3308, 3081, 1668, 1610, 784 cm-1. MS (FAB) m/z:
847 [M + Na]+, 575, 488, 186, 154, 128. HR MS: calcd. for [M + H]+

C54H85N2O4: 825.65094; found 825.65000.
N,N'-Bis(3 -hydroxy-5 -cholan-24-oyl)-p-phenylenediamine (13):

p-
2Cl2).

1 d5): = 10.81 (s, 2 H, NH), 8.41 (s, 4 H, ArH), 3.90
(m, 2 H, 3 - and 3' -H), 2.67–2.43 (m, 4 H, 23- and 23'-CH2), 0.91 (d,
J = 6.3 Hz, 6 H, 21- and 21'-CH3), 0.90 (s, 6 H, 19- and 19'-CH3), 0.56
(s, 6 H, 18- and 18'-CH3). IR (KBr pellets) max: 3447, 3305, 3073,
1668, 1610, 838 cm-1. MS (ESI) m/z: 847 [M + Na]+, 186, 182, 151.
HR MS (FAB): calcd. for [M + H]+ C54H85N2O4: 825.65094; found
825.64710.

N,N'-Bis(3 -hydroxy-5 -cholan-24-oyl)-ethylenediamine (15):

amide (pure on TLC). M.p. 202–205°C. IR (KBr pellets) max: 3442,
1660, 1558 cm-1. MS (FAB) m/z: 831 [M + H + 3H2O]+, 813 [M + H
+ 2H2O]+, 777 [M + H]+, 740 [M–2H2O]+

soluble in CDCl3, DMSO-d6 d5. HR MS: calcd. for [M
+ H]+ C50H85N2O4: 777.65094; found 777.64824.

N,N'-Bis(3 -hydroxy-5 -cholan-24-oyl)-piperazine (17):7,18

crude amide (pure on TLC). M.p. 120–123°C (AcOEt). 1H NMR
(CDCl3): -H and N(CH2)2(CH2)2N),
2.44–2.18 (m, 4 H, 23- and 23'-CH2), 0.94 (d, J = 6.5 Hz, 6 H, 21- and
21'-CH3), 0.91 (s, 6 H, 19- and 19'-CH3), 0.64 (s, 6 H, 18- and 18'-
CH3). IR (KBr pellets) max: 3385, 1634, 1601 cm-1. MS (FAB) m/z:
826 [M + Na]+, 803 [M + H]+, 767 [M–2H2O]+. HR MS: calcd. for
[M + H]+ C52H87N2O4: 803.66656; found 803.66692.

Acetylation of lithocholic amides and amide dimers; general procedure

N-(3 -Acetoxy-5 -cholan-24-yl)-3 -acetoxy-5 -cholan-24-amide
(8): Yield 72% of the crude compound (pure on TLC), oil. 1H NMR
(CDCl3): = 5.35 (t, J

Table 2 13C NMR data of amide-linked lithocholic acid dimers (8), (9), (11), (14) and (16)

C 8a 9b 11b 14a 16a

 1 34.6 35.1 35.1 34.5 34.6
 2 28.3 + 28.2d 29.9 30.0 28.3 28.2
 3 74.4 71.3 71.3 74.4 74.4
 4 35.0 35.8 35.9 35.0 35.1
 5 41.9 41.8 41.9 41.8 42.0
 6 26.6 27.0 27.0 26.6 26.7
 7 26.3 26.3 26.2 26.3 26.3
 8 35.8 35.6 35.6 35.8 35.9
 9 40.4 40.2 40.3 40.4 40.5
 10 34.6 34.4 34.4 34.5 35.6
 11 20.8 20.6 20.6 20.8 20.8
 12 40.2 40.0 40.0 40.1 40.2
 13 42.73 + 42.69d 42.6 42.5 42.7 42.8
 14 56.5 56.3 56.3 56.5 56.6
 15 24.2 24.0 24.0 24.2 24.2
 16 27.0 28.1 28.0 27.0 27.0
 17 56.14 + 56.09d 55.8 55.8 56.1 56.1
 18 12.0 11.8 11.8 12.1 12.1
 19 23.3 23.2 23.2 23.3 23.3
 20 35.49 + 35.44d 35.4 35.4 35.5 35.5
 21 18.59 + 18.37d 18.1 18.1 18.4 18.4
 22 31.9 + 32.2d 31.7 31.6 31.6 31.8
 23 33.0 + 33.8d 33.8 34.0 32.2 32.3
 24 173.4 173.6 173.1 171.8c 174.9
 24' 39.9
 1' 40.2
ipso 130.4 138.6 134.2
ortho 125.9c 111.0 120.5
meta 125.2c 115.3
ortho' 129.0
CH3COO 21.4 21.5 21.4
CH3COO 170.6 170.7c 170.5
aFor solution in CDCl3; bfor solution in CDCl3/CD3OD (4:1); cthese signals may be interchanged; dfor unsymmetrical dimer two
signal were observed.
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3' -H), 3.21 (m, 2 H, 24'-CH2 3CO2), 0.90 (d,
J = 6.6 Hz, 6 H, 21- and 21'-CH3), 0.92 (s, 6 H, 19- and 19'-CH3),

3). IR (KBr pellets) max:
3307, 1737, 1647, 1544 cm-1. MS (ESI) m/z: 826 [M + Na]+, 744
[M–CH3COO-]+. HR MS (FAB): calcd. for [M + H]+ C52H86NO5:
804.65057; found 804.64244.

N,N'-Bis(3 -acetoxy-5 -cholan-24-oyl)-o-phenylenediamine (10):
Yield 82% of the crude compound (pure on TLC). M.p. 156–158°C
(AcOEt). 1H NMR (CDCl3):

-H), 2.03 (s,
3CO2), 0.98 (d, J = 6.0 Hz, 6 H, 21- and 21'-CH3), 0.93

(s, 6 H, 19- and 19'-CH3), 0.66 (s, 6 H, 18- and 18'-CH3). IR (KBr
pellets) max: 3291, 3131, 3064, 1737, 1667, 753 cm-1. MS (ESI) m/z:
931 [M + Na]+, 573, 552, 496. Anal. Calcd. for C58H88N2O6 1.5
H2O: C, 74.4; H, 9.8; N, 3.0. Found: C, 74.3; H, 10.1; N, 2.8%.
N,N'-Bis(3 -acetoxy-5 -cholan-24-oyl)-m-phenylenediamine 

(12): Yield 64% of the crude compound (pure on TLC), oil. 1H NMR
(CDCl3):

3CO2), 0.96 (d, J = 6.0 Hz,
6 H, 21- and 21'-CH3), 0.92 (s, 6 H, 19- and 19'-CH3), 0.64 (s, 6
H, 18- and 18'-CH3). IR (KBr pellets) max: 3317, 3152, 3086, 1736,
1667, 1609, 732 cm-1. MS (ESI) m/z: 931 [M + Na]+, 573, 552, 496.
HR MS (FAB): calcd. for [M + H]+ C58H89N2O6: 909.67206; found
909.67454.

N,N'-Bis(3 -acetoxy-5 -cholan-24-oyl)-p-phenylenediamine (14):
Yield 78% of the crude compound (pure on TLC). M.p. 135–136°C
(AcOEt). 1H NMR (CDCl3): = 7.46 (s, 4 H, ArH), 7.16 (s, 2 H,

3CO2),
0.96 (d, J = 6.0 Hz, 6 H, 21- and 21'-CH3), 0.92 (s, 6 H, 19- and 19'-
CH3), 0.65 (s, 6 H, 18- and 18'-CH3). IR (KBr pellets) max: 3355,
3161, 3062, 1736, 1718, 1689, 1667, 1609, 838 cm-1. MS (ESI) m/z:
931 [M + Na]+, 573, 552, 496. HR MS (FAB): calcd. for [M + H]+

C58H89N2O6: 909.67206; found 909.67475.
N,N'-Bis(3 -acetoxy-5 -cholan-24-oyl)-ethylenediamine (16):

1H NMR (CDCl3):
-H), 3.38 (s,

4 H, NCH2CH2 3CO2), 0.92 (s, 6 H, 19- and
19'-CH3), 0.64 (s, 6 H, 18- and 18'-CH3). IR (KBr pellets) max: 3323,
3275, 1739, 1652, 1640, 1550 cm-1. MS (FAB) m/z: 883 [M + Na]+,
861 [M + H]+, 801 [M–CH3COO-]+, 741 [M–2CH3COOH]+. HR
MS: calcd. for [M + H]+ C54H89N2O6: 861.67206; found 861.67422.

N,N'-Bis(3 -acetoxy-5 -cholan-24-oyl)-piperazine (18): Yield
91% of the crude compound (pure on TLC). M.p. 203–205°C
(AcOEt). 1H NMR (CDCl3): -H), 3.70–

H2)2(CH2)2N), 2.44–2.18 (m, 4 H, 23- and 23'-
CH3 3CO2), 0.96 (d, J = 5.8 Hz, 6 H, 21- and
21'-CH3), 0.92 (s, 6 H, 19- and 19'-CH3), 0.64 (s, 6 H, 18- and 18'-
CH3). IR (KBr pellets) max: 3446, 1734, 1650 cm-1. MS (ESI) m/z:
909 [M + Na]+, 887 [M + H]+, 826 [M-CH3COOH]+. Anal. Calcd. for
C56H90N2O6 1.5 H2O: C, 73.6; H, 10.25; N, 3.1. Found: C, 73.3; H,
10.6; N, 2.7%.

Preparation of amines (19–21); general procedure

crude product.
24-Amino-5 -cholan-3 -ol (19):1 Yield 69% of the crude amine,

M.p. 145–148°C (EtOH), lit. [1] m.p. 148–150°C (MeOH). 1H NMR
(CDCl3): = 3.57 (m, 1 H, 3 -H), 2.63 (m, 2 H, 24-CH2), 0.91 (d,
J = 6.6 Hz, 3 H, 21-CH3), 0.91 (s, 3 H, 19-CH3), 0.64 (s, 3 H, 18-
CH3). IR (KBr pellets) max: 3362, 1561 cm-1. MS (ESI) m/z: 362
[M + H]+, 343 [M-H2O]+, 242, 133.

24-n-Butylamino-5 -cholan-3 -ol (20): Yield 98% of the crude

(EtOH). 1H NMR (CDCl3): = 3.61 (m, 1 H, 3 -H), 2.51–2.62 (m,
4H, CH2NHCH2), 0.94 (d, J = 6.6 Hz, 3 H, 21-CH3), 0.91 (s, 3 H,
19-CH3), 0.63 (s, 3 H, 18-CH3). IR (KBr pellets) max: 3405, 1645
cm-1. MS (ESI) m/z: 419[M + 2H], 418 [M + H]+. Anal. Calcd. for
C28H51NO 1.5 H2O: C, 75.6; H, 12.2; N, 3.1. Found: C, 75.9; H,
12.4; N, 3.0%.

24-Benzylamino-5 -cholan-3 -ol (21):1 Yield 98% of the crude
compound (pure on TLC). M.p. 74–75°C (EtOH), lit.1 m.p. 193–
195°C. 1H NMR (CDCl3): = 7.41–7.23 (m, 5 H, ArH), 3.77 (s, 2H,

NHCH2ArH), 3.59 (m, 1 H, 3 -H), 2.61–2.53 (m, 2 H, 24-CH2), 0.94
(d, J = 6.6 Hz, 3 H, 21-CH3), 0.90 (s, 3 H, 19-CH3), 0.62 (s, 3 H, 18-
CH3). IR (KBr pellets) max: 3319, 3085, 3062, 3027, 1645, 754, 698
cm-1. MS (ESI) m/z: 474 [M + Na]+, 452 [M + H]+.

24-Phenylamino-5 -cholan-3 -ol (22): A solution of diborane–

1HNMR(CDCl3): =7.16 (t, J=7.4Hz,2H,ArH),6.67 (t, J=7.3Hz,
1 H, ArH), 6.59 (d, J = 7.7 Hz, 2 H, ArH), 3.66 (m, 1 H, 3 -H), 3.05
(m, 2 H, 24-CH2), 0.92 (d, J = 6.8 Hz, 3 H, 21-CH3), 0.91 (s, 3 H, 19-
CH3), 0.64 (s, 3 H, 18-CH3). IR (KBr pellets) max: 3315, 3083, 3050,
3019, 2932, 2862, 1603, 1506, 1465, 1447, 1373, 1365, 1321, 1260,
1176, 1069, 1040, 746, 691 cm-1. MS (ESI) m/z: 439 [M + H]+. Anal.
Calcd. for C30H47NO 0.5 H2O: C, 80.7; H, 10.8; N, 3.1. Found: C,
80.3; H, 10.6; N, 3.1%.
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