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Tricyclic or tetracyclic lactam derivatives have been known -
to possess many interesting biological activiti€bese include cHo cHO
NuevamineS-carbolines, and various tricyclic lactam deriv- @ECOOH @[
atives. Some of them show potent NNRTIs (Non-Nucleoside
Reverse Transcriptase Inhibitors) activity’Merteneset al.
have reported that some 9b-aryl-2,3-dihydrothiazolo[2,3- \
alisoindole-5(9H)-one derivatives show anti-HIV-1 activ-
ity. These new class of NNRTIs adopt a butterfly-like con- N
formation and, like nevirapine, bind to a site on the revers: O
transcriptase enzyni&l?

Our interest was focused on the structural modification o
the reported NNRTIs to improve biological activity. There
are many reported methods for the synthesis of polycycli
lactams’ Especially, the synthesis of 1,2-isoindolo-H)2 ©:> @[C )\Jb @[C /\Jb
3,4-tetrahydrgB-carboline structure, reported quite recently N
by Heanewt al"3 attracts our attention. However, the method Reaction conditions : a. CHal, DBU, acetomtnle 1, 20 h, 83%, b. MgSOa, methanol, reflux,
requires multi-step reaction sequence and expensive reagerst. %= SsGi: (0 por) nethire e 200 545 e Bl
and thus more efficient synthetic procedure was needed iss>
order to obtain sufficient amounts of sample and examine it Scheme 2
biological activities.

In these contexts we examined the model study using theeported?®* The reaction oflb and2 afforded pentacyclic
reaction ofB-arylethylamines such as phenethylamiha) (  lactam derivative4 in 36% isolated yield.The plausible
and tryptamineb) with 2-formylbenzoic acid?) as shown mechanism for the formation dfis depicted in Scheme 1.
in Scheme 1. However, to our surprise, the spectroscopic data(d**C

The reaction ofla and2 in benzene in the presencepef  NMR) and its melting point of was different with those of
toluenesulfonic acid using Dean-Stark trap gave the correthe reported.Thus, we preparetiaccording to the Heaney's
sponding tetracyclic lactam derivati&in 58% isolated procedurgwith slight modification as shown in Schem 2.
yield.* The structure was identified by the comparison of its The reaction of methyl 2-formylbenzo&eand1b in metha-
melting point andH and**C NMR spectra with those of the nol gave the methoxy derivatigin low yield. In an alter-

nate method, the reaction of phthalic anhydride Hmndh
acetic acid gave the cyclic imi@deWe could obtai® from 7

W @[CHO benzene/ p—TsOH
0—S8 trap, reflux

COCH
58%

O
@g—\ ©iCHO benzene/ __benzene/ p-TsOH O & N
COOH D-S trap, reflux N H O
36%

GECNH COOH N = @C!\l@ O
A . N . N 4
NHO/K© % ¥ H/\é
i § Figure 1. ORTEP drawing of 1,2-isoindolo-1,(2H),3,4-tetrahy

Scheme 1 [-carboline 4).
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Table 1. Summary of Crystal Data

Crystal data

CigH1aN20 D=1.341 (calc.) gcm
Mw=1097.25 amu Mo-i& Radiation
Monoclinic A=0.7107 A

P2in Cell parameters from 25
a=12.780 (5) A reflections
b=7.408 (4) A 2=1%40°

c=14.794 (9) A p=0.08 mnt
B=104.11 (6) T=293 (2) K
V=1358.48 (3) & 0.2x0.2x0.7 mm
Z=4 colorless

Data collection
Enraf-Nonius CAD-4

Diffractometer Bnax= 25
w/20 Scan type h=0- 15
Absorption correction: k=0-8

none | =-17 - 17

2382 independent reflections

1125 observed reflections every one hour

[1>20(1)] intensity variation: none
Refinements
Refinement on ¥
R(F)=0.049 DApma= 0.22 eA®
wR(F)=0.112 DAprin=—0.28 eA®
S=1.051 Extinction correction: none

1125 reflections

246 parameters

Calculated weights
w=1/[0%(F+?)+(0.0700P3+0.00P]
where P=(E?+2F3)/3

Atomic scattering factors
frommternational Tables
for Crystallography(1974,
\ol. IV, Table 2.2B)

by reduction followed by methylation. As Heaney reported,

we could obtairt from 6 by using scandium triflate in 54%
isolated yield. However, the obtained compodveas iden-

tical with ours in Scheme 1 in all respects. Thus we prepared
some crystals suitable for X-ray analysis after much effort in

order to obtain unequivocal evidence of the structuré of

The ORTEP drawing was shown in Figure 1 and the crystals'

data are summarized in Tablé 1.

From the various spectroscopic data, melting point, and X-
ray crystal structure we could conclude that the Heaney's

data of the compourdimight be miswritten, especially in its
mp,*H NMR, and**C NMR dat&’
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. Selected spectral data3dind5-8. 3: white solid; mp 114-

116°C (lit.?*115-117°C); 'H NMR (CDCb) 52.76-3.05 (m,

2H), 3.37-3.47 (m, 1H), 4.31-4.40 (m, 1H), 5.60 (s, 1H), 7.09-
7.82 (M, 8H)XC NMR (CDC}) 629.37, 38.15, 50.08, 123.42,
123.80, 125.16, 126.65, 127.39, 128.43, 129.25, 131.46, 132.77,
134.28, 134.74, 144.15, 167.90.colorless oil;'H NMR
(CDCk) 63.98 (s, 3H), 7.64-8.00 (m, 4H), 10.62 (s, T¥0;

NMR (CDCk) 652.78, 128.45, 130.39, 132.01, 132.40, 132.95,
137.03, 166.75, 192.08: white solid; mp 149-150C (lit.3
153-155°C); '"H NMR (CDC}) 62.87 (s, 3H), 3.14-3.21 (m,
2H), 3.49-3.65 (m, 1H), 4.11-4.21 (m, 1H), 5.77 (s, 1H), 7.10
(s, 1H), 7.12-7.86 (m, 8H), 8.05 (brs, N NMR (CDCh)
022.89, 38.84, 48.26, 85.53, 110.14, 111.83, 117.73, 118.42,
120.89, 121.07, 122.38 (2C ty-°C COSY), 126.35, 128.90,
130.93, 132.16, 135.25, 139.41, 166.Blwhite solid; mp
161-162°C (lit.” 164°C); IR (KBr) 3384, 2945, 2858, 1770,
1703, 1398 cnt; '"H NMR (CDCk) §3.16 (t,J=7.8 Hz,

2H), 4.01 (tJ=7.8 Hz, 2H), 7.09-7.86 (m, 9H), 8.01 (brs,
NH, 1H); *C NMR (CDC}k) 624.88, 38.90, 111.52, 112.82,
119.29, 119.92, 122.43, 122.54, 123.61, 127.78, 132.57, 134.30,
136.59, 168.828: white solid; mp 166-16&C (lit. 166-168

°C); *H NMR (DMSO-&) & 2.95-3.10 (m, 2H), 3.40-3.60
(m, 1H), 3.80-4.00 (m, 1H), 5.82 (s, 1H), 7.17 (s, 1H), 6.96-
7.70 (m, 8H), 10.83 (s, 1H}*C NMR (CD;0D) 6 25.65,
41.92, 83.63, 112.64, 113.45, 119.70, 120.05, 122.78, 123.85,
124.08, 124.90, 129.10, 131.05, 133.32, 133.81, 138.55, 146.64,
169.80.

Physicochemical data of compouhdEPT results were
inserted in°C NMR data. white needles; mp 212-2C1
(EtOAC); IR (KBr) 1670, 3259 city *H NMR (CDCk, 300
MHz) 62.84-3.05 (m, 2H), 3.36-3.47 (m, 1H), 4.84-4.92 (m,
1H), 5.84 (s, 1H), 7.08-7.91 (m, 8H), 8.35 (s, 1H, NfQ;
NMR (CDCk, 75 MHz) 21.64 (CH), 38.15 (CH), 56.98
(CH), 109.57 (C), 111.04 (CH), 118.69 (CHi20.10 (CH),
122.05 (CH), 122.64 (CH), 124.51 (CH), 126.79 (C), 128.89
(CH), 130.02 (C), 131.85 (CH), 132.59 (C), 136.53 (C), 142.84
(C), 168.08 (C=0); EIMS (70 e\fi/z(rel intensity) 77 (9),

109 (25), 217 (17), 245 (37), 273 (87), 274 (NDO); FAB-
Mass 275 (M+1), 549 (2M+1).

All of the crystal data, data collection and refinemends of
are summarized in Table 1. The structure was solved by
direct method and refined by the full-matrix least-squares
using the program SHELXL-97 (Sheldrick, G. M.; SHELXL-
97: Program for the Solution Refinement of Crystal Struc-
tures. University of Gottingen, Germany, 1997).
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