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Abstract—A new strategy based on carbonylation of aryl triflates has been developed to prepare 7-methyl rhein from emodin and new
xanthone analogs of rhein. This approach avoids the oxidation step of methyl derivatives with toxic chromium salts. Although possessing the
same structural arrangement of phenol and carboxylic acid functions as found in rhein, these new xanthone derivatives have no activity
against IL-1. Thus, the quinone moiety of rhein appears to be essential for activity. © 2001 Elsevier Science Ltd. All rights reserved.

1. Introduction

Diacetylrhein is an effective drug for the treatment of gonar-
throsis and coxarthrosis' which is rapidly metabolized in
humans to rhein.” In contrary to other nonsteroidal anti-
inflammatory drugs (NSAIDs), rhein does not reduce
prostaglandin synthesis.> Rhein inhibits the effects of the
proinflammatory cytokine interleukin-1 (IL-1) such as NO
production,® induction of collagenase production and syn-
thesis of proteoglycanes by chondrocytes.’ Interestingly,
rhein has also shown a strong synergistic effect with
known antitumor agents such as doxorubicin (Fig. 1).°

The mechanism(s) of action of rhein at the molecular level
is not clearly understood, although it is known that two
molecules of rhein are able to complex bivalent ions such
as calcium.” Furthermore the quinone moiety of rhein may
play a role in oxido-reduction processes.® Although only
oxidative (hydroxylated) and glucuronylated or sulfated
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metabolites have been found in human urirle,9 the laxative
effect associated with the therapeutic use of diacetylrhein
may result from anthrone production by the intestine micro-
flora,'° since it has been shown that rhein anthrone, the
active metabolite of the purgative sennosides'' and rhein
have a synergistic purgative effect in mice.'? It thus may
be interesting to search for analogs to determine the
influence of the quinone moiety either by ring substi-
tution (methoxy and fluoro rhein have already been pre-
pared!3*®170) or by preparation of xanthones'* which are
isosteres of rhein anthrone (or analogs).

Although rhein is usually prepared by hemisynthesis
implying oxidation of aloin (or aloe emodin)'® and senno-
sides'® rhein itself and several analogs have already been
prepared bzf standard routes based either on Friedel-Crafts
acylation,"” Diels—Alder cycloaddition'” or phthalide cycli-
sation." Apart from hemisynthesis, the carboxylic acid
moiety was commonly obtained by an oxidation step of a
methyl derivative.

It thus seems worthwhile, in order to avoid the use of toxic
metal salts, to introduce this function through another
methodology and the carbonylation of an aryl triflate may
be considered (Scheme 1). This new route has been first
tested starting from the commercially available emodin to
prepare 7-methyl rhein. For the preparation of xanthones,
both strategies have been compared: either oxidation of a
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methyl xanthone or Pd catalyzed carbonylation of a
xanthone triflate.

2. Results and discussion
2.1. Conversion of emodin to 7-methyl rhein

The overall strategy implied conversion of emodin to the
3-O-triflate and subsequent protection of the resulting
phenolic groups followed by carbonylation (Scheme 2).
This protection step was required for the carbonylation
which otherwise proceeded in low yield (10%).

First, the more reactive, nonchelated, phenolic group was
selectively converted to the mono triflate 1 (95%). This
material was converted to the bis pivalate 2 (80%) which
proved to be stable under the carbonylation conditions (this
was not the case of the corresponding acetate). Carbonyl-
ation under standard conditions in presence of trimethyl-
silylethanol' gave ester 3 (39%) which was then con-
verted in one pot (TBAF, THF then NaOH 1N) to 7-methyl
rhein 4 (77%). Thus emodin was converted to the target
quinone in 23% overall yield.

2.2. Synthesis of xanthone analogs

The first approach (Scheme 3) was based on the preparation
of known methyl xanthones 5% and 8°' upon heating a
mixture of a salicylic acid with 5-methyl resorcinol in
presence of ZnCl, and POCl;. Thus § was then quanti-

tatively acetylated to 6 and oxidized by CrO; in acetic
acid/acetic anhydride to give 7 (37%).
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The same strategy was then attempted from 2,6-dihydroxy
benzoic acid and 5-methyl resorcinol. This afforded a low
10% yield of the desired xanthone 8. Acetylation to 10 and
oxidation as above gave the desired xanthone 11 (45%). The
disappointing low yield obtained in the xanthone synthesis
led us to study other acidic reaction conditions. The use of
polyphosphoric acid (PPA, 80°C, 4 h) gave an improved
overall yield, but the unwanted isomer 9 (30%) was then
formed together with 8 (10%).

The second route relied on the carbonylation of an appro-
priately protected triflate. The starting xanthone 12%? was
prepared in 29% yield upon heating phloroglucinol and
2,6-dihydroxy benzoic acid in presence of ZnCl,—POCl;
(70°C, 6.5h). A major advantage of this strategy is the
production of only one possible isomer. This material was
then selectively converted to triflate 13 (75%) and the
chelated phenol groups were protected as pivalates to give
14 (95%). Carbonylation under the same conditions as for
emodin afforded ester 15 (65%) which was then deprotected
to afford xanthone 16 (84%, 11% overall yield from
phloroglucinol) (Scheme 4).

2.3. Biological evaluation of xanthones

Xanthones 7, 11 and 16 were tested according to the method
of Schindler®® (using peripheral blood mononuclear cells)
for their potential inhibition of IL1, IL6 and TNFa produc-
tion. They did not show any activity at 10 .M concentration
(reference compounds: cycloheximide (IC5,=0.12 uM for
IL1), dexamethasone (IC5p=9.7 and 4.5 nm, respectively,
for IL6 and TNF)).
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3. Conclusion

A new strategy has been implemented to prepare anthra-
quinone and xanthone carboxylic acids by carbonylation
of aryl triflates, thus avoiding an oxidation step using
toxic chromium salts. Protection of chelated phenol groups
is essential to carry out this Pd catalyzed carbonylation.
Furthermore, the preparation of new xanthone derivatives
related to rhein has been completed by this strategy, which
turned out to be more efficient than oxidation of methyl
xanthones. These compounds have been tested for their
potential inhibition of IL-1 and have not demonstrated any
significant activity. Since these compounds should be able
to complex Ca®' as proposed for rhein itself, it may be
suggested that the quinone moiety of rhein may play an
important role in the observed inhibition of IL-1.

4. Experimental
4.1. General

Melting points are uncorrected. 'H and C NMR were
recorded on a 300 MHz (Bruker Advance DPX300) spectro-
meter with TMS as internal standard. High resolution MS
were performed by the ‘Service Central de Microanalyse’
(CNRS, Lyon). Organic extract mixtures were dried over
anhydrous MgSO,, filtered and the solvent was then
removed under reduced pressure. All separations were
done under flash chromatography conditions on silica gel
(Matrex, 25-40 my.) and thin layer chromatography (TLC)
were performed on silica gel plates (Merck, 60GF,s,).

4.2. Preparation of anthraquinones

4.2.1. 3-Trifluoromethanesulfonyloxy-1,8-dihydroxy-6-
methyl-anthraquinone (1). To a solution of emodin
(800 mg, 2.96 mmol) in dichloromethane (30 ml) was
added pyridine (0.96 ml, 11.84 mmol) and trifluoro-
methanesulfonic anhydride (0.5 ml, 2.96 mmol). The result-
ing mixture was stirred at 0°C for 4 h. The reaction was
quenched with IN HCI and the mixture was extracted
with dichloromethane. The crude compound was recrystal-
lized from dichloromethane to give 1 (1.13 g, 95%): mp
166—169°C; 'H NMR (300 MHz, CDCl;): & 2.49 (s, 3H),
7.15 (sl, 1H), 7.19 (d, 1H, J=2.5 Hz), 7.69 (m, 2H), 11.82
and 12.28 (2s, 2H); MS (EI) m/z 402 (M"); HRMS calcd for
C,6HoO,F5S;: 402.0021; found: 402.0023.

4.2.2. 3-Trifluoromethanesulfonyloxy-6-methyl-1,8-di-
pivaloyloxy-anthraquinone (2). To a solution of 1
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(89 mg, 0.22 mmol) in pyridine (0.9 ml) was added pivaloyl
chloride (0.07 ml, 0.55 mmol) at 0°C. After 48 h at room
temperature, the reaction was quenched with 1IN HCI and
the mixture was extracted with dichloromethane. Flash
column chromatography (EtOAc/EP, 5:95-10:90) afforded
2 (101 mg, 80%) as a white solid: mp 163°C; 'H NMR
(300 MHz, CDCl3): 6 1.44 and 1.45 (2s, 2X9H), 2.51 (s,
3H), 7.17 (sl, 1H), 7.27 (m, 1H), 8.03 (sl,1H), 8.10 (d, 1H,
J=2.6 Hz); HRMS caled for C,ysHpsO9F;S;: 570.1171;
found: 570.1182.

4.2.3. 3-[2-(Trimethylsilyl)ethyloxycarbonyl]-6-methyl-
1,8-dipivaloyloxy-anthraquinone (3). A mixture of 2
(300 mg, 0.53 mmol), Pd(OAc), (18 mg, 0.08 mmol) and
of 1,3-bis(diphenylphosphino)propane (33 mg, 0.08 mmol)
was prepared at room temperature, then placed under
vacuum and recharged with carbon monoxide three times.
A solution of 2-(trimethylsilyl)ethyl alcohol (0.23 ml,
1.58 mmol), triethylamine (0.15 ml, 1.05 mmol) in DMSO
(1.4 ml) was added. The mixture was stirred, at 70°C for 3 h,
under an atmosphere of carbon monoxide. The reaction
mixture was extracted with EtOAc and washed with IN
HCI. Flash column chromatography (EtOAc/EP, 5:95-
50:50) afforded 3 (102 mg, 39%). 'H NMR (300 MHz,
CDCly): 6 0.12 (s, 9H), 1.19 (t, 2H, J=8.2 Hz), 1.44 and
1.46 (2s, 2X9H), 2.50 (s, 3H), 4.48 (t, 2H, J=8.2 Hz), 7.15
(sl, 1H), 7.93 (d, 1H, J=1.6 Hz), 8.04 (sl, 1H), 8.81 (d, 1H,
J=1.6 Hz); *C NMR (300 MHz, CDCl;): 8 —1.46, 17.4,
21.6, 27.2, 39.1, 64.5,123.9, 125.0, 126.0, 128.9, 130.6,
130.9, 134.0, 134.6, 135.7, 146.2, 150.6, 164.2, 176.3,
176.5, 179.5 and 181.6; MS (EI) m/z 566 (M™").

4.24. 3-(1,8-Dihydroxy-6-methyl)anthraquinonecarb-
oxylic acid (4). To a solution of 3 (100 mg, 0.17 mmol) in
THF (0.8 ml) was added tetrabutylammonium fluoride
(92 mg, 0.35 mmol) at 0°C. After 20 h at room temperature,
1 ml of 1IN NaOH was added to the mixture. After 72 h, the
reaction mixture was extracted and the aqueous layer was
acidified and then extracted with dichloromethane. The
crude compound was recrystallized from a mixed solvent
of dichloromethane and methanol to give 4 (39 mg, 77%) as
an orange solid: mp 246-249°C; 'H NMR (300 MHz,
(CD5),CO): & 2.52 (s, 3H), 7.25 (sl, 1H), 7.68 (sl, 1H),
7.87 (d, 1H, J=1.6 Hz), 8.34 (d, 1H, J=1.6 Hz), 11.89
and 12.06 (s, 2XOH).

4.3. Preparation of xanthones

4.3.1. 1-Hydroxy-3-methyl-9-oxo-xanthene (5). To a
solution of 2-hydrobenzoic acid (10.0 g, 72.5 mmol) and
3,5-dihydroxytoluene (9.0 g, 72.5 mmol) was added ZnCl,
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(30.0 g, 217.4 mmol) and POClI; (16.7 g, 108.7 mmol). The
resulting mixture was stirred at 60°C for 3 h. The reaction
was quenched with ice, and extracted with dichloromethane.
Flash column chromatography (petroleum ether/ether, 97:3)
afforded 5 (10%): mp 134°C, 1it.° 142—143°C; 'H NMR
(300 MHz, CDCl5): 6 2.32 (s, 3H), 6.47 (s, 1H), 6.55 (s,
1H), 7.27 (dd, 1H, J=7.8, 7.2 Hz), 7.30 (d, 1H, J=8.2 Hz),
7.62 (ddd, 1H, J=8.2, 7.2, 1.3 Hz), 8.11 (dd, 1H, J=7.8,
1.3 Hz), 12.41 (s, OH); "*C NMR (300 MHz, CDCl;): &
23.0, 107.2, 107.8, 111.5, 118.2, 120.8, 124.2, 126.1,
135.6, 149.2, 156.31, 156.35, 161.8 and 182.0.

4.3.2. 1-Acetoxy-3-methyl-9-oxo-xanthene (6). To a
solution of 5 (100 mg, 0.44 mmol) in acetic anhydride
(5 ml) was added sodium acetate (50 mg, 0.61 mmol). The
resulting mixture was stirred at 50°C for 15h and then
quenched with ice. The precipitate was filtrated, washed
and dried. Flash column chromatography (EtOAc/petro-
leum ether, 10:90) provided 6 (95%): mp 150°C, lit.*°
153-154°C; 'H NMR (300 MHz, CDCl;): & 2.49 (s, 6H),
6.82 (sl, 1H), 7.20 (sl, 1H), 7.35 (ddd, 1H, J=7.9, 7.2,
1.0 Hz), 7.42 (dl, 1H, J=8.4 Hz), 7.69 (ddd, 1H, J=84,
7.2, 1.5 Hz), 8.23 (dd, 1H, J=7.9, 1.5 Hz); *C NMR (300
MHz, CDCly): 6 21.9, 21.2, 112.7, 116.1, 117.6, 1194,
124.0, 122.2, 126.5, 134.2, 146.4, 149.8, 155.3, 157.3,
169.9 and 175.6.

4.3.3. 3-(1-Acetoxy-9-oxo-xanthene)carboxylic acid (7).
To a solution of 6 (50 mg, 0.17 mmol) in glacial acetic
acid (1.5 ml) and acetic anhydride (1.5 ml) was added, at
50-60°C and during 30 min, a solution of chromium tri-
oxide in 0.2 ml of water and 1.5 ml of acetic acid. The
resulting mixture was stirred at 65-70°C for 3 h and then
quenched with water. The precipitate was filtrated, washed
with water and dried under vacuum to provide 7 (37%): mp
208°C; '"H NMR (300 MHz, CDCLy): 8 2.43 (s, 3H), 7.50
(dd, 1H, J=7.2, 7.9 Hz), 7.62 (sl, 1H), 7.66 (d, 1H, J=
8.3 Hz), 7.89 (ddd, 1H, J=8.3, 7.2, 1.5 Hz), 8.08 (sl, 1H),
8.20 (dd, 1H, J=7.9, 1.5 Hz).

4.3.4. 1,8-Dihydroxy-3-methyl-9-oxo-xanthene (8). A
mixture of 2,6-dihydroxybenzoic acid (1.00g, 6.49
mmol), 3,5-dihydroxytoluene (0.92 g, 6.49 mmol) and
polyphosphoric acid (10.00 g) was heated at 80-90°C for
4 h. The resulting mixture was quenched with ice and
extracted with EtOAc. Flash column chromatography
(EtOAc/petroleum ether, 5:95-30:70) afforded 8 (0.16 g,
10%) and 9 (0.47 g, 30%).

8: mp 189-191°C; lit.>! 193-194°C, '"H NMR (300 MHz,
CDCly): 8 2.41 (s, 3H), 6.59 (s, 1H), 6.69 (s, 1H), 6.77 (dd,
1H, J=8, 2 Hz), 6.86 (dd, 1H, J=8, 2 Hz), 7.56 (t, 1H, J=
8 Hz), 11.86 and 11.70 (2s, 20H); *C NMR (300 MHz,
CDCly): & 22.7, 105.8, 107.1, 107.7, 107.8, 110.7, 111.6,
137.2, 149.9, 156.2, 156.3, 161.0, 161.4 and 185.7; HRMS
(M™) caled 242.0579, found 242.0579.

9: '"H NMR (300 MHz, CDCl;): 8 2.76 (s, 3H), 6.66—6.69
(m, 3H), 6.83 (dd, 1H, J=8, 2 Hz), 7.56 (t, 1H, /=8 Hz),
9.80 (s, OH), 13.18 (s, OH).

4.3.5. 1,8-Diacetoxy-3-methyl-9-oxo-xanthene (10). To a
solution of 8 (200 mg, 0.82 mmol) in acetic anhydride

(45 ml) was added sodium acetate (275 mg). The resulting
mixture was refluxed for 16 h and then quenched with ice.
The precipitate was filtrated, dried to provide 10 as a white
solid: mp 194-196°C, lit.*' 196-197°C; 'H NMR (300
MHz, CDCl3): 6 2.41 (m, 9H), 6.78 (s, 1H), 6.93 (dd, 1H,
J=8,2 Hz), 7.13 (s, 1H), 7.31 (dd, 1H, J=8, 2 Hz), 7.62 (t,
1H, J=8 Hz); '*C NMR (300 MHz, CDCl5): 6 21.2, 21.9,
1129, 115.2, 115.7, 115.8, 118.3, 119.6, 134.3, 146.4,
149.7, 150.0, 156.4, 156.5, 169.7, 169.8 and 174.2; HRMS
(M™) caled 326.0790, found 326.0792.

4.3.6. 3-(1,8-Diacetoxy-9-oxo-xanthene)carboxylic acid
(11). To a solution of 10 (165 mg, 0.5 mmol) in acetic
acid (4.8 ml) and acetic anhydride (4.8 ml) was added, at
65°C during 30 min, a solution of chromium trioxide
(435 mg, 4.35 mmol) in water (0.6 ml) and acetic acid
(4.8 ml). The resulting mixture was stirred at 80°C for
14 h and then quenched with water. After 4 h at 4°C, the
precipitate was filtrated, washed and dried to provide 11
(82 mg, 45%) as a white solid: mp 181-183°C; '"H NMR
(300 MHz, DMSO dg): 6 2.45 and 2.50 (2s, 6H), 6.98 (sl,
1H), 7.12 (dl, 1H, J=8 Hz), 7.37 (sl, 1H), 7.53 (dl, 1H, J=
8 Hz), 7.84 (t, 1H, J=8 Hz), 9.00—11.00 (sl, 1H); *C NMR
(300 MHz, CDCl3): 6 21.0,21.4,115.4,116.1, 118.9, 120.1,
135.5, 155.9, 156.0, 169.2 and 173.6; HRMS (FAB) m/z
(M™) caled 356.0532, found 356.0560.

4.3.7. 1,3,8-Trihydroxy-9-oxo-xanthene (12). To a solu-
tion of 2,6-dihydroxybenzoic acid (1.00 g, 6.48 mmol) and
phloroglucinol (0.82 g, 6.48 mmol) was added ZnCl,
(2.65g, 19.44mol) and POCI; (11 ml). The resulting
mixture was heated at 65-70°C for 6.5 h. The reaction
was quenched with ice and extracted with EtOAc. Flash
column chromatography (EtOAc/petroleum ether, 20:80)
afforded 12 (0.45 g, 29%) as a white solid: mp 269-
270°C, lit.** 258°C; 'H NMR (300 MHz, (CD;),CO): &
6.24 (d, 1H, J=2.3 Hz), 6.37 (d, 1H, J=2.3 Hz), 6.72 and
6.88 (2dd, 2H, J=8.4,0.9 Hz), 7.64 (t, 1H, J=8.4 Hz), 10.00
(sl, OH), 11.82 (s, 20H); *C NMR (300 MHz, (CD;),CO):
094.3,98.5,101.7, 107.0, 109.6, 110.6, 137.1, 156.0, 158.0,
161.2, 163.2, 166.4 and 184.4; HRMS (FAB) m/z M+H")
calcd 245.0450, found 245.0465.

4.3.8. 3-Trifluoromethanesulfonyloxy-1,8-dihydroxy-9-
oxo-xanthene (13). To a solution of 12 (400 mg,
1.64 mmol) in dichloromethane (16 ml) was added pyridine
(0.53 ml, 6.55 mmol) and then trifluoromethanesulfonic
anhydride (0.27 ml, 1.64 mmol). After 2 h at 0°C, the result-
ing mixture was quenched with IN aqueous HCl and
extracted with EtOAc. Flash column chromatography
(EtOAc/petroleum ether, 2:98-50:50) afforded 13 (465
mg, 75%): mp 106—-108°C; 'H NMR (300 MHz, CDCl;):
6 6.69 (d, 1H, J=2.3 Hz), 6.84 (d, 1H, J=2.3 Hz), 6.81 and
6.89 (2dd, 2H, J=8.3, 0.9 Hz), 7.62 (t, 1H, J/=8.4 Hz), 11.47
and 12.07 (2s, 20H); *C NMR (300 MHz, CDCl5): 6 100.9,
104.4, 107.2, 107.6, 111.8, 116.5, 138.2, 154.6, 155.9,
156.7, 161.3, 163.0 and 185.2.

4.3.9. 3-Trifluoromethanesulfonyloxy-1,8-dipivaloyloxy-
9-oxo-xanthene (14). To a solution of 13 (399 mg,
1.06 mmol) in pyridine (5 ml) was added pivaloyl chloride
(0.32 ml, 2.65 mmol) at 0°C. The resulting mixture was
stirred at room temperature for 48 h. The reaction was
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quenched with 1N HCI and extracted with dichloromethane.
Flash column chromatography (EtOAc/petroleum ether)
afforded 15 (545 mg, 94%): mp 193-194°C; 'H NMR
(300 MHz, CDCl3): 6 1.44 and 1.45 (2s, 2X9H), 6.84 (d,
1H, J=2.5 Hz), 7.30 (dd, 2H, J=8.0, 1.0 Hz), 7.29 (d, 1H,
J=2.5Hz), 7.63 (t, 1H, J=8.0 Hz); *C NMR (300 MHz,
CDCl;): 6 27.1, 27.2, 39.1, 108.6, 112.3, 115.5, 115.9,
116.0, 119.2, 134.7, 150.6, 151.5, 151.7, 156.2, 156.8,
171.7, 176.0 and 176.6; HRMS (FAB) m/z (M+H") caled
545.1093, found 545.1097.

4.3.10.  3-[2-(Trimethylsilyl)ethyloxycarbonyl]-1,8-di-
pivaloyloxy-9-oxo-xanthene (15). A mixture of 14 (504
mg, 0.55 mmol), Pd(OAc), (19 mg, 0.08 mmol) and 1,3-
bis(diphenylphosphino)propane (35 mg, 0.08 mmol) was
prepared at room temperature, then placed under vacuum
and recharged with carbon monoxide three times. To this
was added a solution of 2-(trimethylsilyl)ethyl alcohol
(0.24 ml, 1.67 mmol), triethylamine (0.16 ml, 1.11 mmol)
and DMSO (1.2 ml). The mixture was stirred at 70°C
under an atmosphere of carbon monoxide for 3 h and then
was extracted with EtOAc. Flash column chromatography
(EtOAc/petroleum ether, 5:95-50:50) afforded 15 (191 mg,
65%) as a white solid: mp 157-160°C; 'H NMR (300 MHz,
CDCl;): 6 0.10 (s, 9H), 1.17 (t, 2H, J=6.9 Hz), 1.44 and
1.46 (2s, 2X9H), 4.45 (t, 2H, J=6.9 Hz), 7.47 and 7.97 (2d,
2H, J=1.5 Hz), 6.86 and 7.33 (2dd, 2H, J=8.3, 0.8 Hz),
7.61 (t, 1H, J=8.3 Hz); '>*C NMR (300 MHz, CDCl;): &
—14, 174, 27.1, 39.0, 64.3, 115.7, 116.1, 116.9, 118.5,
118.6, 118.7, 134.4, 135.6, 150.4, 150.6, 156.0, 156.4,
164.3, 173.5, 176.5 and 176.6; HRMS (FAB) mi/z
(M+H") calcd 541.2257, found 541.2240.

4.3.11. 3-(1,8-Dihydroxy-9-oxo-xanthene)carboxylic acid
(16). A solution of 15 (155 mg, 0.29 mmol) in 1N aqueous
NaOH (1.05 ml) was added to a mixture of methanol/water
(1/1). After one week at room temperature, the resulting
miture was extracted with EtOAc. The crude compound
was recrystallized from dichloromethane to give 16
(66 mg, 85%): mp 310-311°C; 'H NMR (300 MHz,
CDCl3): 6 6.81 and 6.99 (2d, 2H, J=8.4 Hz), 7.38 and
7.57 (2d, 2H, J=14Hz), 7.68 (t, 1H, J=8.4Hz); "*C
NMR (300 MHz, CDCl3): 6 102.6, 105.2, 105.7, 106.2,
107.6, 108.8, 109.2, 135.9, 137.2, 153.7, 154.2, 158.8,
159.0, 164.2 and 183.8; HRMS (FAB) m/z (M+H™) calcd
273.0399, found 273.0388.
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