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Benzo[b,d]furan, benzo[b]naphtho[1,2-d]furan, benzo[b]naphtho[2,3-d]furan, benzo[b]naphtho-
[2,1-d]furan, dinaphtho[2,1-b:1',2'-d]furan,  benzo[b]naphtho[1,8-de]pyran,  dibenzo[d,d']benzo-
[1,2-b:4,3-b"|difuran,  dibenzo[d,d"]benzo[1,2-b:4,5-bdifuran,  naphtho[2,1-b:3,4-b’]bisbenzofuran,
benzo[2,3][1]benzofuro[4,5,6-kI]xanthene, 9,9-dimethyl-9H-9-silafluorene % i 7 BRAL OGN EE1Z &
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Benzo[b,d]furan, benzo[b]naphtho[1,2-d]furan, benzo[b]naphtho[2,3-d]furan, benzo[b]naphtho-
[2,1-d]furan,  dinaphtho[2,1-b:1',2'-d]furan,  benzo[b]naphtho[1,8-de]pyran,  dibenzo[d,d"]benzo-
[1,2-b:4,3-b"]difuran,  dibenzo[d,d]benzo[1,2-b:4,5-b]difuran,  naphtho[2,1-b:3,4-b’]bisbenzofuran,
benzo[2,3][1]benzofuro[4,5,6-kl]xanthene, and 9,9-dimethyl-9H-9-silafluorene were synthesized.
Their reactions in superacid/SO,CIF gave protonated carbocations, which were directly observed by
NMR at low temperatures. NMR analysis and DFT calculations indicate that positive charges are
delocalized into limited rings substituted by oxygen atoms.
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Figure 1. Structures of heteropolycyclic aromatic
compounds 1-13.
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Figure 2. Representative examples of synthesis
of heteropolycyclic compounds by deamino-
cyclization via diazonium ions.
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Figure 3. NMR observation for protonation of
heteropolycyclic ~ aromatic ~ compounds  in
superacid/SO,CIF and charge delocalization ( ).
Red circles are roughly proportional to A8"C to
the corresponding parent compounds.
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Figure 4. Reaction of 9,9-dimethyl-9H-9-sila-
fluorene (13) in FSO3H/SO,CIF.
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Figure 5. Selected experimental 'H and *C
NMR data for protonated carbocations from
heteropolycyclic aromatic compounds (Change in
chemical shifts to the corresponding parent
compounds in parentheses). Red circles are
roughly proportional to A3"*C.
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Figure 5 (continued).
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Figure 6. GIAO-B3LYP/6-311+G(d,p)//B3LYP/

6-31G(d) NMR data for carbocations from
heteropolycyclic aromatic compounds (Change in
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compounds in parentheses). Red circles are
roughly proportional to A3"*C.



7.97 (0.18 4.98
(0.18) " H 8.24 (0.05)

54) H@s)
PL1  \1277 H7.99(0.45)

(23.6)0~1665
1288 (B.1) 130.1(8.7) (2.5

H H
026)845 __H H
029 859 (0.36) 8.80(0.1) 7.98 (0.19)

12H*

(0.28) 7.88 6.65 (0.01)
(069)759H (1.6) H H Han
128.

H 8.25 (1.22)
142.2 (8.3)

(29.2) 142. $ (6. 138.4 (9.9)
(1.72)8.36 H H H
(1.27)859 8.71 (1.11)

11H*

(1.04)823H  (0.73)
8.77 (1.0a%0 044 7'f7 (051)
H 918

H

(6.4) 1405 132.8 (5.0)
(30)1255 H 8.28 (0.72)
(1.01) 8.25 H 435 (12.4)
(-3.0) 156.3 1180 (2.1)

(0.65) 8.32 H 10H*

836 50 850 8.77
(0.69) (049)  (0.40) (110)
H H H

822 H 0 83.3 (81
(0.49) (1.24) 1.49 »‘4
@7)22,C P

H H
(0.86)147 139 0.61 (0.00}
(0.78)

H 8.80
5 10D

M6.41
T-0.47 o
a7 (62)
0.45 (-0.16)

13H*"

Figure 6 (continued).
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