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organomagnesium and organolithium reagents to 3-for-
myl-4-hydroxyv|[2.2}paracyclophane.! As a result, the
hvdroxy groups in these diols arc in the endo orientations.
Compounds 2 and 3 were obtained as white crystal-
line compounds. Both compounds were characterized by
mass spectrometry, 'H NMR spectroscopy, and ele-
mental analysis.
cis-4,7-Dibutyl-4.7-dihydroxy-4,7-dihvdro{2.2]paracyclo-
phane (2). M.p. 119.3—120 *C. Found (%) C, 81.36: H. 9.74.
C~yH340,. Calculated (%) C, 8131 H. 9.67. MS (EL. 70 eV,
mjz ey (%)) 354 [M]7 (0.80); 336 [M ~ H,O)7 (7.31): 297
(M = Buolt (13.6h; 104 (100). 'H NMR (400.15 MHz,
CDC3). 8: 0.83 (1. 6 H. 2 CH;. V= 7.2 Ho)t 1.03—1.50 (m,
12 H, 2 (CHy: 190 (5,2 H, 2 OH): 212255 (m. 2 H.
bndging CH»); 2.65-3.13 (m, 6 H. bridzing CH;}: 4.89 (s,
2 H. Hi3). H(8)): 6.96 and 7.03 (both dd. 2 H each, H(12),
H(13). H(tS), H(16). °/ = 7.8 Hz. *J = t.§ Hy).
cis-4,7-Diallyl-4,7-dihydroxy-4,7-dihydro{ 2.2 ]paracyclo-
phane (3). M.p. 101—101.3 °C. Found (%): C. 81.83; H. §.00.
CayH50,. Caleulated (%) C. 81.95: H 8.13. MS (El, 70 V),
miz (I (%)) 304 (M — H,O1" (1.30y 281 [M — A~
(38.34), 263 [M — H,O — AI™ (3.70); 240 [M — 2 Ali]7
(14.21). 104 (100). "H NMR (300.13 MHz. CDCly, 6. 2.20
(s.2H, 2 OH): 1.95-2.03, 2.15-2.30. 2.62--2.73 and 2.83—
305 (all m. 12 H. two bridging -CH.—CH,. two —CH, -
CH=): 4.90 (s, 2 H. H(S). Hi8)): 5.03 (d. 2 H, two H,. /=
240 Hz): 5.10 (d. 2 H. two Hy,. 3/ = 9.7 Hz): 5.76 tm. 2 H.

two Hoy 092 and 7.06 (doth d. 2 H each. Hei2), H(I3),
H{15), HO6), 3/ = 7.8 Ha).
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Synthesis of 4,6-dinitro-2-trihalogenomethyl-2,3-dihydrobenzo|b]furans
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A method for the synthesis of previously unknown 4,6-dinitro-2-trihalogenomethyl-2,3-
dihydrobenzo|s{furans has been elaborated. The method is based on condensation of 2.4.6-
trinitrotoluene with fluoral or chloral in the presence of K,CO, with subsequent intramo-
fecular eyclization of the resulting Z-picryl-l»(trih;xlogenométhyl-)c(h;mols,

Key words: 2.4.6-trinitrotoluene, fluoral. chloral. condensation, intramolecular cycliza-

We found that alcohols obtained by the condensation
of 2 4.6-trinitrotoluene (TNT) with fluorat or chloral,
viz.. 2-picryl-1-(triftuoromethyl)ethanol (1a) and
2-picrvl-1-(trichloromethybethanol (1b), undergo. by
the action of bases. intramolecular cyclization (with
substitution of the orrho-nitro group), which leads to

4,6-dinitro-2-trifluoromethyl-2.3-dihvdrobenzo[ A}furan
(2a) and #4.6-dinitro-2-trichloromethyl-2,3-dihydroben-
zo|blfuran (2b) (Scheme 1).

The reaction goes smoothly with specified aldehydes
or their hydrates; it may serve as a convenient method
for preparation of these previously unknown compounds
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from TNT. A few other derivatives of 4,6-dinitro-2.3-
dihvdrobenzofb)furan were synthesized earlier by a dif-
ferent method.}

We should note that the alcohols obtained from con-
densation of TNT with formaidehyde or acetaldehvde,
viz.. 2-picrylethanol? and [-methyvl-2-picryvlethanol.* are
not capable of this kind of intramolccular cyclization.

NMR spectra were recorded on a Bruker AC 200 spectrom-
eter with Me,Si as internal standard. Melting points were
measured on a Boetius hot stage. Solvents were purified by
standard procedures.

Synthesis of afcohols 1 (general procedure). Anhvdrous
K>CO, (0.2 mmol) was added at 33 °C to a solution of TNT
(3 mmol) and an aldehyde or its hydrate (3.1 mmol) in 25 mL
of THF: the mixture began to boil and turned dark brown. The
reaction mixture was refluxed for 1 h and then poured into 100
mL of water. The precipitate that formed was filtered off and
recrystallized. ln the case of fluoral the oil that formed was
separated by decantation and chromatographed on sifica get L
5/30 (with toluene us the elucnt)

2-Picryl-i-(triftuoromethyl)ethanol (la). Yield ”’10’. m.p.
135—137 >C (EtOH). Found (%): C. 3327, H, 1.91; N, 1294

* Synthesis of this compound will he published later.

CoHF3N;0;. Calculated (%): C. 33.23: H, 1.85; N, 1292
"H NMR (DMSO-dg), & 3.46 (m. 2 H. CH,, ABX spectrum.
wo= 30 Hz, i = —13.8 Hz. 3 = 104 Hz, “Up =
2.8 Hz); 4.23 (m, | H, CHOH. e =98 He, My = 104 Haz.
gy = 2.8 Ha, 3 Jyon = 6.1 H2)6.80 (4, 1 H, OH, %), o\ =
6.1 Hz): 9.02 (s. 2 H. H,,.). ""F NMR (DMb(‘rd)
5 relative to CCIF;: =77.09 (4. 3 F. CF,. °J = 9.8 Ha).
2-Picryi-1- (tnchlommethw!)ethano! (lh) Yield 70%, m.p.
145— 146 °C (PrOH). Found (%): C, 28.83: H, 1.38: N,
11.25. CeH,CI3sN;05. Calcutated (%3: C. 28.84; H, 1.60: N.
11.21. '"H NMR (acetone-dg). & 3.87 (m. 2 H. CH,, ABX
Spcctrum, Av = 30 Hz. U,z = —13.4 Hz. Jx = 10.2 Hz,
Mpx = 2.7 Hz, JBLCOH =16 Hz); 437 (m. | H. CHOH, J\x =
10.2 Hz 3JBY = 2.7 Hz. 3oy = 5.4 Hz): 640 (dd. | H. OH.
Uenon = 34 Hz, Jgon = 1.6 H2)19.00 (s. 2 H, H, )
Synthesis of benzodihydrofurans 2 (general procedure). A
mixture of alcohol 1 (3 mmol) and anhydrous K.CO:
(3 mmol) in 20 mL of DMF was stirred at ~20 °C until the
starting alcohol was consumed (=2 i, TLC monitoring). The
mixture was poured into 100 mL of water; precipitate was
filtered off and recrystallized from an appropriate solvent.
4,6-Dinitro-2-triflueromethyl-2,3-dihydrobenzo{5]furan
(Za). Yield 39%. m.p. 79—80 °C (EtOH). Found (%)
C, 38.89; H, 1.83; N. 10.12. C4H:F;N,0Os. Calculated (%):
C, 38.85; H. 1.80: N, 10.07. '"H NMR (DMSO~df,)‘ 5: 4.02
(m, 2 H. CH,, ABX spectrum. Av = 90 Hz, J,\B = —]9.3 Hz.
3li = 9.9 Hz, gy = 5.5 Ho): 584 (m, | H, CHO, 3Jy¢ =
1.1 He, 2y = 9.9 Hz, *Jg = 5.3 Hz): 821 (d. 1 HL Hypg e
Yy = L7 Hz)o 845 ¢d. I H. H o uuw = 1.7 Mz
1F NMR (DMSO-dg), & relative to CCiFy: — 78.14 (d, 3 F.
CF:, /= 11.] Hz).
4,6-Dinitro-2-trichloromethyl-2,3-dihydrobenzo[b|furan
2b). Yield 63%. m.p. 9496 *C (Pr'OH). Found (%). C.
32.98: H. 1.33: N. 8.33. CgH:CI:N;O4. Calculated (%) C.
33.01; H. 1.55; N, §.55. 'd \MR (DMSO-dg), & 4.06 im.
2 H., CH,. AB\( spectrum, av = §0 Hz, “J,5 = —19.6 Hz,
= 99 Hz Mgk = 5.6 Hzy: 5.9 (dd. | H, CHO, o
9.9 Hz. *Jyx = 3.6 Hz) $.26 td. | H, H,om. Mun = 2.0 Hz):
.45 (d, | H. Hyom “Yun = 2.0 Hzy.
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