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o r g a n o m a g n e s i u m  and  o rgano l i th ium reagenls  to 5-for- 
m y l - 4 - h y d r o x y [ 2 . 2 l p a r a c y c l o p h a n e .  ! As a result, the 
hydroxy g roups  in these diols are in the endo orientat ions.  

C o m p o u n d s  2 and  3 were ob ta ined  as white crystal- 
line c o m p o u n d s .  Both  c o m p o u n d s  were character ized by 
mass s p e c t r o m e t r y ,  IH N M R  spectroscopy,  and ele- 
menta l  analysis .  

cis-4,7-l)ibutyl-4.7-dihydroxy-4,7-dihydro[Z.2]paraeyclo- 
phane (2). M.p. 119.5--t20 'C. go(rod (%1: C, 81.56: H. 9..74. 
C24H340 2. Calculated 1%): C, 81.3t: H. 907. MS (El, 70 e'v'l, 
mi:. (lr,q (%1): 354 [M] + 10.80): 336 [M - HzO]" (7.31): 297 
[M - gu] + (13.61): 104 II00L IH NMR (40013 MHz, 
CDC13). 6:0 .83 It, 0 H. 2 CH> 3J = 7.2 Hz): 1.05--1.50 (m. 
t2 H, 2 (CH2),,): 1.90 ts, 2 H. 2 OH): 2.12--2.55 (m, 2 H. 
bridging CH_,); 2 6 5 - 3 . 1 5  (m, 6 H, bridging CH2): 4.89 ts, 
2 H, H~S). H(8)): 6.96 and 7.(75 (both dd. 2 H each, Hi12), 
H/13), l-|115t. H(16). 5/ : -7.8 Hz, 4 j =  1.8 Hz). 

cis-4,7- Diallyl-4,7-dihydro,~y-4,T-dihydro[ 2.2 Jl~araeyclo- 
phane ( 3 ) .  M.p.  10t--101.5 :C, Found (%): C, 81.83: H, 8.00. 
C~,It2(,O 2. Calculated 1%) C, 81.95; H 8 13. MS iF.I, 70 eV). 
m/.i (Ire 1 (%)): 34)4 [M - H.z,O] + 11.30)t 281 [M - AII[* 
(38.34): 263 [M - H,O - All 1" 13.70): 240 [M -- 2 Alil ~ 
(14.21). 104 (t00). JH 'NMR (400.13 N, IHz. CDCI3), 6 :220  
(s. 2 H. 2 OH): t 9 5  -2.05. 2.15-2.30. 2.62--2.73. and 2.83-- 
3.05 (all m. 12 H. tv,.o bridging --Ctj2--C.H > two - C H ~ - -  
CH=): 4.90 (s, 2 I-|. H~5), [hSD; 5.03 (d, 2 H, two [-I a, 31= 
24.1 Hz): 5.10 (d, 2 H. two H!,, 3j = 9.7 Hz): 5.76 ~m, 2 H. 

two Hc}: g.92 and 7 06 (both d, 2 H each. Fit 12). HI 13). 
t{il5). H ( 1 6 ) ,  31 = 7.8 Hz) 
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Synthesis of 4,6-dinitro-2-trihalogenomethyl-2,3-dibydrobenzo[b]furans 
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A method I1)r the synthe.,,is of previously unknown 4,6-dinitro-2-trihntogenomethyl-2,3- 
dih:,drobenzolb]funms has been elaborated. The method is based on condensation of 2,4,6- 
trinitrotoluene with fluoral or chMral in the presence of K2CO 3 with subsequent intramo- 
lecular cyclization of the resulting 2-picryl-t-ttrihalogenomethyt)eflmnoIs. 

Key words: 2.4,6-trinitrotoluene. fluoral, chloral, condensation, intramolecular cycliza- 
(ion. 4,6-dinitro- 2-trih, alogenomethyl-.2.3-dihydrobenzol blfura ns. 

We found  that  a lcohols  ob ta ined  by the condensa t ion  
of  2 , 4 . 6 - t r i n i t r o t o l u e n e  ( T N T )  wi th  f luorat  or chloral ,  
vie., 2 - p i c r y l - I - ( t r i f l u o r o m e t h y l ) e t h a n o l  I l a )  a n d  
2 - p i c ~ l - l - ( t r i c h l o r o m e t h , v l ) e t h a n o l  ( l b ) ,  undergo,  by 
the ac t ion  o f  bases,  i n t r amo lecu l a r  cycl izat ion (with 
subs t i tu t ion  o f  the ortho-nitro group) ,  which  leads to 

4 ,6 -d in i t  ro-  2-t  r i f luoromethy l -  2 , 3 - d i h y d r o b e n z o [ b ] f i l r a n  
(Za) and  4 , 6 - d i n i t r o - 2 - t r i c h l o r o m e t h y l - 2 , 3 - d i h y d r o b e n -  
z o l b l f u n m  (2b)  ~Scheme 1), 

The  reac t ion  goes s m o o t h l y  wi th  specif ied a ldehydes  
or the i r  hydra tes ;  it may serve as a c o n v e n i e n t  m e t h o d  
for p r epa ra t i on  of  these previous ly  u n k n o w n  c o m p o u n d s  
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f rom T N T .  A few o t h e r  der iva t ives  o f  4 , 6 - d i n i t r o - 2 . 3 -  
d i h y d r o b e n z o [ b l f u r a n  w e r e  syn thes i zed  ea r l i e r  by a d i g  
fe ren t  m e t h o d ,  t 

We s h o u l d  n o t e  tha t  the  a lcohols  o b t a i n e d  f rom c o n -  
den,vt t ion o f  T N F  w i t h  f o r m a l d e h y d e  o r  a ce t a ldehyde ,  
viz., 2 - p i c w l e t h a n o l  z a n d  l - m e t h y l - 2 - p i c w l e t h a n o l . *  are 
not  c a p a b l e  o f  th is  k ind  o f  i n t r amo iecu l a r  cyc l iza t ion .  

NMR spectra were recorded on a Bruker AC 200 spectrom- 
eter with NIe4Si as internal standard, Melting points were 
measured on a Boelius hot stage. Sol',ents were purified by 
standard procedures.  

Synthesis hi alcohols 1 (general procedure). Anhydrous 
KzCO~ (0.2 retool) was added at 55 ~ to a solution of  TNT 
i3 mmol) and an aldehyde or its hydrate (.3.1 mmolk in 25 mL 
of  THF: the mixture began to boil and turned dark brown. The 
reaction mixture was refluxed for I h and then potlred into 100 
m /  of  water. The precipitate that formed was filtered off and 
recrystatlized. In the case of  fluoral the oil that formed was 
separated by decantat ion and chromatographed on silica gel L 
5/40 (with toluene as the elucnt) 

2-Pieryl -  i - ( t r i f luoromethyl le thanol  ( I a). Yield 71%. m.p. 
135--137 ~C (EIOH).  Found (%): C, 33.27; H, 1.91: N, 12.94 

* Synthesis o f  this c om pound  will be published later. 

CpH~,F;NsO 7. Calculated {%): C. 33.23: H, t.g5; N, 12,92. 
JH NMR IDMSO-d6) ,  8:3.46 {m, 2 H, CH 2, ABX spectrum. 
,_~v = 51) Hz. -'J~l~ = -13.g Hz. ~J~x = 10.4 Hz, :'JP, x : 
2.8 Hz); 4.23 (m, I H, C _HOH. ~JHF = 9.g Hz. 3./ax = !0.4 Hz. 
]JBX = 2.8 Hz, 3.]HO H = 6.1 HZ): 6.gO {d. I H, OH.  'JHoH = 
6,1 HZ): 9.02 (s, 2 H. Hjm.,), 19F N M R  (DMSO-d,~).  
,~, relative to CCIF3: - 7 7  {)9 (d, 3 F, CF-,. 3j = 9.8 Hz). 

2-Picryl - l - ( t r ichtoromethyl)e thanol  ( lh ) .  Yield 70%, m.p. 
t45--146 ~ (PriOH), Found (%;: C, 28.88: H, 1.58: N, 
11.25. C,~H~,C13N~O:,. Calcuklted (%J: C, 28.84; H, 1.60: N. 
11.21. IH NMR (acetone-d~;. 6 : 3 .87  (m. 2 H. CH 2, ABX 
spectrum, Av = 50 Hz. 2./,~B = - 1 3 . 4  Hz, ~./,~x = 10.2 Hz, 
3JBx = 2.7 Hz, 4jBcco H = 1.6 Hzr  4.57 (m, I H. C HOH, 3J~ x = 
t0.2 Hz. 3JBx = 2.7 Hz, 3JHotl = 5.4 Hz): 6 4 0  (dd, I H. OH. 
3JCHO.H . =  5_4 Hz, a'aBO H = [-b HZ): 9.00 (s, 2 H, Harom). 

Synthesis of benzodihydrofurans 2 (general procedure). A 
mixture of  a lcohol  1 ~3 retool) and a n h y d r o u s  K:CO~ 
(3 retool) in 20 mL of  DN1F was stirred at -20 ~ until the 
starting alcohol was consumed (-2 h, I L C  monitoring). ]-he 
mixture was poured into 100 rnL o f  water; precipitate was 
filtered off and recrystaHized from an appropriate solvent, 

4 ,6-  Din i t ro -2 -  t r i f luor~methyl-  2 ,3 -d ihydrohenzo{b]  fnran 
(Za}, Yield 59%, m.p. 79--80 "C ([~tOH). Found (%): 
C, 38.89: H, 1.83: N. 10,12. C,~HsF~N?O 5. Calculated (%): 
C, 38.85; H, 1.80; N, I0.07. ~H N M R  (DMSO-d~,),  d: 4.02 
(m, 2 H. C H >  ABX spectrum. Av = 90 Hz. ~Z,,B = -19 .3  Hz. 
3JAx = 9.9 ttz,  3JBx = 5.5 Hz): 5.g4 (m, 1 H, C HO, 3Jtl E = 
II , l  Hz, 3'lax = 9.9 Hz, ~J~x = 5.5 Hz): 8.21 (d, i H. H~ro,,:, 
4JHH = 1.7 Hz); 8.45 (d, 1 H. H.a~,,.. 4JHH = 1,7 HzY 
mF NMR {DMSO-d~,), 6 relative to CC1F3: - -  7g.14 (d, 3 F. 
CF 5, "g = II .I  Hz). 

4,6- Dinitro- 2 - t richloromethyl- 2,3-di hydrobenzo [ b ] furan 
(2b). Yield 63%. m.p. 94--'36 '~C (Pr'OH)_ Found (%): C. 
32.98: H. 1.53: N. 8.55. C,~HsChN205. Calculated (%): C. 
33.01: H. 1.55; N. 8.55. ~1-[ NMR (DNiSO-d~,), 3 :4 ,06  (m. 
2 H, CH, .  ABX spectrum, ,5v = 8;0 Hz, 2J..~8 = -10 .6  Hz, 
3Ja, , = 9.7) Hz, -~JBx = 5.6 Hz): 5,9 (dd,  I H, CtJ_O, 3j~x : 
9.9 He, 3JBx = 5.6 Hz): 8.26 (d. [ H, Harom, 4JHH == 2.0 HZ): 
8.45 (d, I H, Harom, 4JHH = 2,0 Hz). 

This work was financially suppor t ed  by the  In te rna t iona l  
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