1088 Chem. Pharm. Bull. 42(5) 1088—1095 (1994) Vol. 42, No. 5

Structure-Activity Relationship Study of 6-O-Methylerythromycin
9-O-Substituted Oxime Derivatives'

Yutaka KawasHIMA,** Yuki YAMADA,* Toshifumi AsAkA,* Yoko Misawa,*
Masato KASHIMURA,* Sigeo MORIMOTO,* Takeo ONO,* Takatoshi NAGATE,”
Katsuo HaTaYAMA,* Shuichi HIRONO,? and Ikuo MORIGUCHI?

Research Center, Taisho Pharmaceutical Co.,Ltd.,* Yoshino-cho, Ohmiya, Saitama 330, Japan and School of
Pharmaceutical Sciences, Kitasato University,® Shirokane 5-chome, Minato-ku, Tokyo 108, Japan.
Received October 14, 1993; accepted December 27, 1993

In order to develop new-generation macrolide antibiotics active against erythromycin (EM)-resistant strains, a
series of 6-O-methyl EM 9-O-substituted oxime derivatives was synthesized and evaluated for antibacterial activity
against EM-resistant (S. aureus J-109) and susceptible (S. aureus 209P) strains. To understand how substituents
affect the biological activity, the quantitative structure-activity relationships (QSAR) was analyzed using the
Hansch-Fujita method. With the EM-resistant strain, the positive coefficient for log P may indicate that higher
hydrophobicity of molecules is favorable for antibacterial activity. The negative coefficients of the Sterimol param-
eters L, B,, and B may indicate that long, bulky substituents are unfavorable. With the EM-susceptible strain,
the negative coefficient for log P may indicate that hydrophilicity is important for antibacterial activity. A short
substituent is also required to improve the activity. Based on the QSAR model, a derivative (87) having an anthra-
cenylmethyl moiety was synthesized to reinforce and confirm the correlation. The activity of 87 against the EM-
resistant strain was significant. In QSARs of 6-O-methyl EM-A 9-O-substituted oxime derivatives, the difference
of the contribution of log P to the antibacterial activity between EM-resistant and susceptible strains was clearly
recognized.
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Erythromycin A (EM 1) is one of the most important
macrolide antibiotics for treatment of infections caused
by gram-positive bacteria and Mycoplasma sp. A series of
O-alkylated derivatives of EM was synthesized and their
biological properties were evaluated.?”* Among them,
6-O-methylerythromycin A (CAM, clarithromycin, II)
exhibited the most potent in vitro and in vivo antibacterial
activities.” CAM has the same antibacterial spectrum as
EM and is active against aerobic gram-positive bacteria,
some gram-negative bacteria, anaerobic bacteria, Myco-
plasma, and Chlamydia. The activity of CAM against
clinical isolates was 1 to 16 times higher than that of EM.
CAM was 6 to 15 times superior to EM against systemic
infections due to gram-positive bacteria in mice. CAM
also showed higher therapeutic potency than EM against
respiratory tract infections caused by S. preumoniae and
H. influenzae.

However, CAM shows no activity against EM-resistant
strains of Staphylococcus aureus. So, in order to develop
a new macrolide antibiotic effective against EM-resistant
strains, we focused our attention on several CAM de-
rivatives.

(E)-6-O-Methylerythromycin A 9-O-substituted oxime
derivatives® (III) were synthesized and evaluated using
the EM-resistant strain, Staphylococcus aureus J-109, and
the susceptible strain, Staphylococcus aureus 209P. Table
I shows the antibacterial activity of typical derivatives.
EM and CAM showed potent activity against the sus-
ceptible strain, but did not show activity against the
resistant strain. The antibacterial activity of the methyl-
substituted compound was similar to that of EM and
CAM. Cycloalkyl and benzyl derivatives showed remark-
able potency against the EM-resistant strain, but these

derivatives were a little less potent than CAM and EM
against the susceptible strain. These results prompted us
to attempt a quantitative structure—activity analysis.

This paper describes the analysis of the quantitative
structure—activity relationships (QSAR) of (E)-6-O-
methylerythromycin 9-O-substituted oxime derivatives
(86 compounds) against the EM-resistant strain and
EM-susceptible strain using the Hansch—Fujita method,
and the design and synthesis of a 9-O-substituted oxime
derivative based on the results of this analysis.

QSAR of (E)-6-O-Methylerythromycin A 9-O-Sub-
stituted Oxime Derivatives (86 Compounds) The com-
pounds analyzed by the Hansch-Fujita method” are
listed in Table II along with structural descriptors and
antibacterial activities. In the parametrization of struc-
tural features for this analysis, we investigated physico-
chemical parameters generally used in QSAR studies
and several indicator variables. These parameters were
effective for deriving good regression equations, for-
mulated as Egs. 1—6 (Table III). In these equations, log P

0
97 oMe

I (erythromycin) R=H
II ( clarithromycin) :R=CHjs 1

Chart 1
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TaBLE 1. Antibacterial Activity of Typical 6-O-Methylerythromycin  (partition coefficient in octanol/water) is the hydrophobic
9-O-Substituted Oxime Derivatives constant calculated by the method of Moriguchi et al.®)
L, B, and By are the Sterimol parameters®: L is the length
of the substituent along the axis of the bond between the
substituent and the parent molecule, and B, and Bs are
the smallest and the largest widths of the substituent,
respectively. D,—D, are the indicator variables described
in the footnote in Table IT1. Table IV shows the correlation
matrix for colinearity between the variables used in Egs.
1—6, indicating that there seems no statistical objection
to using these variables at the same time.

Resistant strain Susceptible strain With the EM-resistant stra.in_, Egs. 1—3 (Tqble I11)
S. aureus J-109  S. aureus 209P-JC  suggest that higher hydrophobicity of molecules is favor-
able for the activity. The negative coefficients of L and
—~(CH,);s~Me >100 > 100 Bs may indicate that the steric influence of long and
~CH, >100 0.05 bulky substituents reduces the activity. As for indicator

A

OEt variables, the positive coefficients for D, and D, indicate
@ 50 0.78 that the presence of a hydrocarbon moiety (substituted or
condensed), or m (or p)- chloro (or bromo) substituent,
—CH2O 25 1.56 in the benzene ring of benzyl group is favorable. The
0N negative coefficient for D, may indicate that the presence
of a chloro (or bromo) group at the ortho position in the

‘CHF@ 100 039 benzene ring of benzyl d the activit
g of benzyl group decreases the activity.
Equation 3 seems to be a good QSAR model with a high

"CH2‘® 50 0.78 R value; 0.86 in calculation and 0.82 in prediction.

With the EM-susceptible strain, in Eqs. 4—6 (Table
“CHz‘@'F 25 0.78 III), the negative coefficient for log P may indicate that
hydrophilicity is important for the activity; this is in
—CHr@CH(Meh 12.5 3.13 remarkable contrast to the EM-resistant strain. More-
over, judging from the z-value in Egs. 1—6, log P is the
—CHZOBr 125 0.78 most significant of all the structural parameters. A short
substituent is required to improve the activity. The nega-
—CHZO—C(MB)3 6.25 3.13 tive coefficient for D, may indicate that the presence of
EM - 1600 0.10 ‘ a methyl or triﬂupromethyl group at the ortho position
CAM > 1600 0.10 in the benzene ring of the benzyl group decreases the

activity. Equation 6 seems to be a reasonable QSAR model
with R=0.87 in calculation and R=0.84 in prediction.

TaBLE II.  Antibacterial Activity of Typical 6-0-Methylerythromycin 9-O-Substituted Oxime Derivatives

S. aureus J-109 S. aureus 209P Substituent A

No. A _ ay b) _ ay <)
1(()(%1?5/[,)]6 I?Eafzgc k()cg;l?sl,gc 1?cii‘c{§c logP? L9 B® B® D D,® D D
19 —-CH, 3.89 4.09 7.19 6.91 —026 287 152 204 0 0 0 0
2 -CH,CH, 3.90 4.07 6.60 6.72 0.09 4.11 152 317 0 0 0 0
3 -CH,C=CH 3.90 4.05 6.60 6.66 033 399 152 449 0 0 0 0O
4 -CH,C=N 3.90 3.77 6.90 7.01 —-0.86 399 152 412 0 0 0 0
5 —CH,CH=CH, 3.91 4.07 6.31 6.58 033 511 1.52 378 0 0 0 0
6 O 0 0 o0

-CH,CH,CH, 391 4.12 6.32 6.56 043 492 152 349
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TasBLE II. (continued)

S. aureus J-109 S. aureus 209P Substituent A
No. A _
—log MIC® —log MIC® —log MIC® —log MIC? o o o o Do nb b
(obs.) (calc.) (obs.) (calcy ~ losP? L% B® B DS D, D" Dy
7 Hs
e, 391 4.10 6.61 6.62 043 411 190 317 0 0 0 0
8 -CH,CH,NH, 3.91 3.82 6.91 6.92 —076 483 152 34 0 0 0 0
9 —CH,OCH, 3.91 4.04 6.61 6.67 008 478 152 340 0 0 0 0
10 —CH,CH,CH,CH, 391 4.11 6.02 6.37 078 617 152 45 0 0 0 0
11 -CH,CH,CH,OH 391 3.83 6.32 6.73 —041 602 152 415 0 0 0 0
CH,
12 |
CH,CH=CHCH, 3.92 4.15 6.33 6.28 1.02 639 152 482 0 0 0 0
e,
13 —COCH, 3.92 3.82 6.62 6.72 —0.07 478 254 340 0 0 0 0
CH,
CH,
4 cn,caNcH
CHZC s 3.92 3.89 6.92 6.62 —0.07 607 152 447 0 0 0
5 [° .
_EHoCH, CH, 3.92 4.05 6.33 6.38 077 601 190 445 0 0 0 0
16 OcH, 3 34 8 603 152 444 0 0 0 0
_cn,dHOCH, 3.93 89 6. 6.63 —0.08 6. ‘ :
17 -CH,OCH,CH,OCH, 3.93 3.76 6.63 6.49 —0.08 791 152 578 0 0 0 O
TR L 190 575 0 0 0
_noc,dHcH, 3.94 4.12 6.04 6.13 145 682 190 5.7 0
19 <(CH,),OH 3.94 3.88 6.35 6.22 062 890 152 629 0 0 0 0
NH,
20 —CHZ-O 3.94 4.09 6.35 6.41 095 492 152 607 0 0 0 0
NC
21 —CHr@ 3.94 4.16 6.35 6.36 119 462 152 602 0 0 0 0
CN
22 —CHr@ 3.94 4.07 6.35 6.36 119 473 152 737 0 0 0 0
23 —cm—@-oem 3.95 4.04 6.05 6.29 129 527 152 795 0 0 0 0
O,N
24 _CH2‘© 3.95 421 6.36 6.18 139 628 171 49 0 0 0 0
25 —CHZOCH2—© 3.95 4.19 6.36 6.04 185 649 152 739 0 0 0 0
cl
26 —CHr@ 3.95 3.88 6.06 6.09 214 462 152 602 0 1 0 0
27 ‘(CHz)ZOCHF@ 3.95 4.14 6.36 591 1351025 152 472 0 0 0 0
28 —(CH,);OCOCH, 3.96 3.86 5.76 5.90 1.20 1090 1.52 803 0 0 0 0
cl
29 _CH2© 3.96 4.00 6.07 5.95 260 462 152 602 0 1 0 0
F
30 _CHZCHZO_Q_CI 3.96 4.10 6.07 5.96 192 725 152 877 0 0 0 0
ci
31 —cm@ 3.97 4.05 5.77 5.90 277 462 152 602 0 1 0 0
cl
Br
32 ‘-CHr@ 3.97 3.92 6.06 6.04 231 462 152 602 0 1 0 0

NII-Electronic Library Service



May 1994 1091

TasLE II. (continued)

S. aureus J-109 S. aureus 209P Substituent A
No. A —log MIC® —~log MIC®  —logMIC® —logMIC® | o 1o po po pnpops po

(obs.) (calc.) (obs.) (calc.) 08 1 s 1 2 M3 e

OCH,CF;
33 —CHZQ 3.98 3.93 6.39 6.34 09 588 152 818 0 0O 0 O
N
34 —CHZ—@CH:CHQ 3.98 4.37 4.88 5.34 387 801 152 121 0 O O O
35 —(CH,),sCH, 4.00 4.29 4.00 4.27 491 1849 1.52 1317 0 0 O O
36 —-CH,SCH, 4.22 4.02 6.61 6.03 009 537 152 353 0 0 0 O
37 _CHz—O 4.23 4.25 6.04 6.27 1.51 462 152 602 0 0 0 0
38 —CHZCH2—® 4.24 4.40 6.05 5.90 186 833 152 358 0 0 0 O
39 ~CH2@ 4.24 4.37 6.05 6.14 197 462 152 602 0 0 0 O
. .
40 "‘CHz‘@ 4.24 4.37 6.35 6.14 197 462 152 602 0 0 0 0
41 _CHCH2‘© 4.25 4.42 6.05 5.80 220 833 190 358 0 0 0 0
42 7<:> 4.25 4.11 6.06 6.08 1.77 6.17 298 445 0 0 0 O
OCH,CH,
F.
43 “CHz‘@'F 4.25 445 6.36 6.00 242 470 152 659 0 0 0 O
N02

44 —CH, 4.25 4.15 6.65 6.28 145 470 152 714 0 0 0 0

45 —CHZ% 4.26 4.09 6.66 6.22 1.50 531 1.52 807 0 0 0 O
N

46 —(CHz)s@ 4.26 4.31 5.46 5.57 289 873 152 892 0 0 0 0
Cl
47 _CHZCN 427 4.05 6.66 6.31 120 529 152 744 0 0 0 0
Cl
O,N
48 —CH2©—N02 4.27 4.26 6.08 6.10 133 766 177 311 0 0 0 0
49 —(CHz)zo@ 4.28 4.12 6.09 5.90 209 745 152 906 0 0 0 O

Cl
50 —CHZ—Q—OCHZC 4.30 4.33 5.20 5.37 369 832 152118 0 0 0 0

51 —CQ - 4.30 4.46 6.11 5.39 453 462 478 602 0 0 0 O
52 —CHZO 4.54 4.22 5.74 6.19 143 609 152 542 0 0 0 O
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TasLE II. (continued)
S. aureus J-109 S. aureus 209P Substituent A
No. A ~log MIC® —log MIC® —logMIC® —log MIC? 2 ) ) ) f, n
e e) e ) ) i)
(obs.) (calc.) (obs.) (calc.) log P L B, Bs? D, D, Dy¥ Dy
CH,
53 _Cﬂz‘C} 4.54 4.70 6.05 6.16 1.86 470 1.52 6.58 1 0o 0 o
54 —CH2© 4.54 4.74 6.35 5.76 1.86 4.62 152 6.02 1 0 0 1
55 “CH2—®'CH3 4.54 4.65 6.35 6.11 186 539 152 710 1 0 O O
56 _CHz‘QF 4.54 4.33 6.05 6.13 197 470 152 659 0 0 0 0
57 —CHZCH—CH@ 4.55 4.24 6.05 5.97 210 640 152 776 0 0 0 O
58 _CH23© 4.55 4.37 6.06 5.89 1.80 867 152 360 0 0 0 O
Cl
59 —CH2@ 4.55 4.76 6.36 6.07 214 478 152 676 0 0 1 O
F
60 —CHZ—Q 4.55 4.49 6.06 6.01 242 462 152 602 0 0 0 O
F
F
61 _CHZOF 4.55 4.45 6.06 6.00 242 470 152 659 0 0 0 O
F
62 —CHzQ 4.55 4.49 6.06 6.01 242 462 152 602 0 0 0 O
F
63 —(CH2)4—® 4.55 4.44 5.76 5.55 2541039 152 484 0 0 0 O
64 4.56 4.30 6.06 5.87 249 617 298 445 0 0 O O
O-ICHZCH3
CH;
F,C
65 —CH2© 4.57 4.55 4.87 5.53 266 462 152 602 0 0 0 1
H;C CHj;
66 "CHz‘QCHa 4.57 5.01 5.17 5.31 323 539 152 710 1 0 O 1
H;C CH;,
67 -—CHZ 4.57 4.69 5.47 5.75 328 462 152 641 0 0 0 O
F CF,
68 —CHZ—G 4.58 4.58 5.78 6.03 311 521 152 712 0 0O O O
F CH,
69 —CHZ—C} 4.58 4.82 5.78 5.76 231 470 152 6.58 1 0o 0 0
70 _(CHz)a‘Q 4.85 4.28 5.75 5.92 220 667 152 747 0 0 O O

NII-Electronic Library Service



May 1994 1093

TasLE II. (continued)

S. aureus J-109 S. aureus 209P . Substituent A
No. A
—log MIC® —log MICY? —logMIC?® —log MIC* FRNON o S N s nB N
(obs.) (calc.) (obs.) (calc) ~ logP? L9 B B® D7 D," Dy" Dy
H,C
71 —CHZOCHs 4.85 474 5.75 5.61 220 539 152 710 L0 0 1
CH3
72 —CHZOCHa 4.85 4.74 5.75 6.01 220 539 152 710 1 0 0 0
73 _CHZO 485 478 5.75 5.64 220 500 152 659 1 0 0 1
CH,

74 —CH, Cl 4.85 4.70 6.06 6.04 214 529 152 744 0 0 1 0

76 —CH, CHCH;, 4.86 4.73 5.46 5.83 " 254 650 152 810 1 6 0O 0O

77 —CH, 4.86 4.90 5.76 5.93 269 462 152 693 1 0 0 O

. .
75 —CH2© 4.85 4.49 6.06 6.01 242 462 152 602 0 0 O O
F

78 —-CH2S’©’C1 4.87 4.50 6.07 5.61 242 1012 152 360 0 0 O O

79 —CH 4.87 4.61 5.78 5.72 328 515 201 602 0 O O O

O

80 —cH,

o
=

4.87 4.72 6.08 597 231 549 152 773 0 0 1 0

I
QO
&5
X
Q
e}
O-Q-%
oS
&
"
I
oo
o
o
o

81 4.88 4.76 5.48 5.79 2.67 6.59
H;
E. F
82 _CHz‘QF 4.88 4.73 5.78 5.68 351 470 152 659 0 0 0 O
F F
83 —-CHZBr 4.90 4.96 5.50 5.71 321 549 152 773 L 0 0 0
Br
84 —CHZQ 491 4.99 5.51 5.78 311 495 152 704 0 0 1 0
Br
H3C
85 _CHZOC}h 5.16 483 5.46 5.51 254 539 152 710 1 0 0 1
H,C
CHs
86 ——cm—@»g-cm 5.16 4.80 5.46 5.73 289 650 152 841 1 0 0 0

CH;,
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TasLe II. (continued)
S. aureus J-109 S. aureus 209P Substituent A
No A
’ —log MIC® —log MIC? —log MIC® —log MIC? PRI 9 9 NO D B DD
(obs.) (calc.) (obs.) (calc) ~ logP? L9 B B D7 D, D3P D,
87 —CH, O 5.18 5.15 5.48 5.60 387 462 1.52 693 1 0 0 0
a) MIC inmol/l. b) From Eq.3. c¢) From Eq. 6. d) Simple method of calculating octanol/water partition coefficient by I. Moriguchi et al., 1992. ¢) Sterimol

program. f) Alkylbenzyl or naphthylmethyl.
benzyl. j) See ref. 15.

g) o-Chloro (or bromo) benzyl.

h) m- (or p-) Chloro (or bromo) benzyl. i) o-Methyl (or trifluoromethyl)

TasLE III. Hansch Analysis of Antibacterial Activities
Eq. No. n9 =86 RY S R? (pred)
EM resistant (S. aureus J-109)
1) —logC=0.191log P+3.97 0.59 0.31 0.55
(t=6.72)
3) —logC=0.19log P—0.04 L+0.37D,”’—0.50 D,* +4.17 0.79 0.24 0.75
(7.95) (3.08) (5.00) (3.96)
3) —logC=0.26log P—0.03L—0.18 B, —0.07 B5s+0.40 D, —0.53 D, +0.40 D, + 4.64 0.86 0.20 0.82
(9.24) 2.29) (3.13) (4.14) (6.13) (4.86) (3.75
EM susceptible (S. aureus 209P)
4) —logC=—0.34log P+6.67 0.80 0.30 0.78
(12.21)
5) —logC=—-0.31log P—0.06 L+6.70 0.84 0.27 0.82
(11.86) 4.47)
6) —logC=—0.29log P—0.07 L—0.41 D,7+7.05 0.87 0.25 0.84
(11.79)  (5.36) (3.73)

a) Number of compounds. b) Correlation coefficient. ¢) Standard error

f) D,: hydrocarbon moiety substituted or condensed in the benzene ring of benzyl.

i) D,: o-methyl (or trifiuoromethyl) benzyl.

TaBLE IV. Correlation Matrix for Colinearity between Variables Used

of estimate.
g) Dy:

d) Correlation coefficient for prediction (leave-one-out).
o-chloro (or bromo) benzyl.

e) t-value.
h) D;: m-(or p)-chloro (or bromo) benzyl.

in Egs. 1—6
log P L B, Bs D, D, Dy D,
log P 1
L 0.26 1
By 0.18 —0.06 1
By 0.65 0.35 —0.17 1
D, 025 -0.12 —0.12 023 1
D, 0.13 —0.14 —0.06 —0.02 —0.10 1
D, 0.12 —-0.09 —0.06 0.12 —0.10 —0.05 1
D, 020 —0.12 1

The validity and predictive power of the parameter sets
were investigated by the leave-one-out technique,'®
which reconstructed the QSAR model by removing each

- compound once and predicted the removed compound.
The actual estimation of the leave-one-out prediction was
done based on the predicted sum of squares using the
algorithm of Okuno ef al.'V The reliability of the QSAR
models (Egs. 3, 5, 6) was good in prediction.

Design, Synthesis and Assay of New Derivatives Based
on the QSAR models (Eqs. 1—3) for the EM-resistant
strain, an anthracene derivative (87) was designed and
synthesized to confirm and reinforce the correlation.

MIC (pg/ml)

S. aureus J-109 6.25
S.aureus 209P 3.13
Chart 2

Compound 87 was prepared from (E)-6-O-methyleryth-
romycin A 9-oxime and evaluated for antibacterial ac-
tivity against both the resistant (S. aureus J-109) and
susceptible (S. aureus 209P) strains.

Against the EM-resistant strain, 87 showed the most
potent antibacterial activity among all the compounds.
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On the other hand, the activity of 87 against the EM-
susceptible strain was less potent than that of CAM.
However, the agreement between the observed and
predicted values was excellent in both strains as shown in
Table II; the absolute errors in log MIC were 0.03 for the
resistant strain and 0.12 for the susceptible strain. This
suggests that Eqs. 3 and 6 are very reliable as QSAR
models.

In the QSAR of (E)-6-O-methyl EM-A 9-O-substituted
oxime derivatives, the opposite contribution of log P
to the antibacterial activity between the EM-resistant
and susceptible strains was clearly recognized. It was
reported'?~ % that the mechanism of acquisition of
EM resistance in clinical bacterial isolates involves N°-
dimethylation of adenine in 23S ribosomal RNA, which
markedly reduces the affinity between EM and the
ribosome. This change of hydrophobicity on the target
site could explain why molecules with higher log P more
active against the EM-resistant strain, as shown in the
QSAR models (Eqs. 1—3) derived in the present study.

Experimental

Melting point was determined with a Yanaco micro melting point
apparatus without correction. Infrared (IR) spectra was taken on a
Perkin-Elmer 1760 FT-IR spectrometer. Mass spectra (MS) was
measured on a JEOL JMS-SX 102 spectrometer. Nuclear magnetic
resonance (NMR) spectra were recorded in CDCly on Varian VXR-300
spectrometer.

(E)-6-O-Methylerythromycin A 9-O-Substituted Oxime Derivatives
(Compd. 1—86) Their synthesis will be described in detail elsewhere.®

(E)-6-O-Methylerythromycin A 9-O-(9-Anthracenylmethyl)Oxime (87)
A solution of 6-O-methylerythromycin A 9-oxime!® (5.0 g, 6.55mmol),
(9-chloromethyl)anthracene (1.93g, 8.52mmol) and sodium iodide
(0.15g, 1.0mmol) in tetrahydrofuran (THF) (30 ml) was treated with
95% KOH powder (0.542¢g, 9.17mmol), with stirring at room tem-
perature. The stirring was continued for 24 h. The reaction solvent was
evaporated under reduced pressure, then the residue was suspended
in water, and extracted with AcOEt. The organic layer was washed with
brine, dried over MgSO, and evaporated to dryness in vacuo. The residue
was purified by silica gel column chromatography (Wako-gel C-200,
eluent; MeOH/CHCl; =1/19) to give 4.71 g of 6-O-methylerythromycin
A 9-O-(9-anthracenylmethyl)oxime (87) as a foam. Crystallization from

1095

acetone—hexane gave 87 as yellow crystals: 2.52g (40.3%); mp 264—
266°C. IR (KBr) 3559, 3441, 1733, 1626cm~!. MS (FAB) m/z 953
(MH*). 'H-NMR (300MHz, CDCl,) 6 ppm: 8.46—8.39 (3H, m),
8.03—7.98 (2H, m), 7.56—7.43 (4H, m), 6.04, 5.99 (1H, ABq, /=12 Hz),
5.10 (1H, dd, J=11, 2Hgz, 13-H), 4.90 (1H, d, J=5Hz, 1”-H), 4.38
(1H, d, J=THz, 1I'-H), 3.30 (3H, s, 3"-OCHj,), 2.88 (3H, s, 6-OCH,),
2.31 (6H, s, 3-N(CHj;),). '3C-NMR (75MHz, CDCl;) 6 ppm: 175.5
(C-1), 171.1 (C-9), 131.4, 131.1, 128.9, 128.4, 126.1, 125.0, 124.6
(aromatic carbon), 102.6 (C-1'), 96.1 (C-1”), 67.9 (-CH,-anthracenyl),
50.8 (6-OCH,), 49.5 (3"-OCH,;), 40.3 (3-N(CH,),). Anal. Calcd for
Cs3HgoN,045: C, 66.78; H, 8.46; N, 2.94. Found: C, 66.68; H, 8.55;
N, 2.92.
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