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compound. Tritylation of 5-methyluridine under simi- 
Ixr conditions produced a 2’,5’-di-O-trityl derivative 
whose structure was established on the basis of two 
separate pieces of evidence. The free 3’-hydroxyl of 
this compound (IV) was inverted to yield the known 1- 
(P-D-xylofuranosyl)-5-niethyluridine (VIII) as shown 
by the series of reactions in Chart I .  In  addition, 

CHART 1 
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9’ - ,a r t  -di-O-trityl-5-methyluridine was methylated by 
means of methyl iodide and silver oxide. The methyl- 
ribose obtained from this nucleoside was identified as 
3-0-methylribose (XI). ATethylation of 2‘,?5‘-di-O- 
trityluridine (IVa) under the same conditions also 
produced the 3-0-methylribose (XI). This series of 
reactions is shown in Chart 11. 

B? a , b  IX a.b I o.b XI 

a,  R = H  
b. R .CH3 

The Z’,j’-di-O-trityl derivatives of 3- and 5-methyl- 
uridine mere phosphorylated to yield the key inter- 
mediates I (Chart 111) containing a phosphate residue 
in the 3‘-position. These intermediates were condensed 
with the appropriate 2‘,3’-isopropylidene ribonucleo- 
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Figure 1.-Resolution of 3-methgliiridylyl-( 3‘(2‘)-.5’)- 
5-methyluridine: column, Dowel-1 X 2 (formate) 200-400 
mesh, size 1.5 x 40 cm. The mixture of isomers (100 mg.) was 
placed on the column and the column waa developed with a 
linear gradient of sodium formate buffer (pH 4.5) from 0.01 -+ 

0.1 M. Ratio of the amount of the (2 ‘+5‘ )  isomer to that of 
the (3’+5’) isomer is 45:55. 

side (11) to yield intermediates which after removal 
of blocking groups afforded the (3‘+5’)-linked diribo- 
nucleoside phosphate. In  an analogous procedure 
2‘,3’-isopropylidene-5-methyluridine 5’-phosphate was 
condensed with 2’,3’-isopropylidene-5-methyluridine to 
yield 5-met hyluridylyl-(5’+5’)-5-inethyluridine. 

An importarit question concerning choice of blocking 
groups arises in this work. Studies on model phos- 
phate esters of glycols show that under acid conditions 
the phosphate groups can inigrate from one hydroxyl 
to the neighboring ~ r l e . * ~ ~  Thus, removal of acid labile 
blocking groups from (3’+5’) diribonucleoside phos- 
phates could result in formation of the (2’+5’) 
isomer. This possibility can be assessed accurately 
in the case of those diribonucleoside phosphates con- 
taining a uridylyl-3’ or 3-methyluridylyl-3’ residue. 
Uridylyl-(3’+5’)-3-methyluridine (IIIb) prepared in 
the present study is 98% hydrolyzed by pancreatic 
ribonuclease. This follows the pattern established 
previously for other uridylyl-3’ estem6 The 5-methyl- 
uridylyl-5-methyluridine synthesized in this study, 
however, actually was a mixture of approximately 
equal parts of the (3’45’) (IIId) and (2l-5’) isomers. 
These isomers were readily separated by ion-exchange 
chromatography as sholm in Figure 1. The (3’+5’) 
isomer was completely degraded by pancreatic ribo- 
nuclease. In the presence of an equal amount of the 
(2’+5’) isomer, the (3’+5’) isomer was riot degraded 
by this enzyme. 

The isoiiierization of the 5-methyluridylyl derivative 
appears lo be due to  a labile acid-catalyzed trans- 
esterification of the phosphodiester bond during removal 
of the trityl groups. This lability contrasts sharply 
with the stability of the uridylyl derivatives under 
similar conditions The question as to whether the 
3-methyl group has a similar labilizing effect as the 5- 
methyl group was harder to assess since these deriva- 
tives are resistant to the action of pancreatic ribo- 
nuclease.1° The preparation of 3-methyluridylyl-(3’+ 
5’)-3-methyluridine (IIIc) was subjected to ion-ex- 
change chromatography under conditions in which the 
(2’45’) and (3’45’) isomers of compound IIId were 
resolved arid a single symmetrical peak was obtained. 
This suggests that only a single isomer was present. 
(8) D. 31. Broxn and 4. R Todd, J .  Chem. Soc.,  52 (1952). 
(9) D. M. Bro\rn, D I. l l agra th ,  A. H. Neilson, and A. R. Todd, Nature. 

(10) W. Szer and D. Shugar. Acta Bzochzm. Polon., 7, 491 (1960). 
177, 1124 (1956). 
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Compd. 

3-IIethyluridine 
S-IIethyluridine 
2’,3’-Isopropyliderie-3-methyluridirie 

2 ’,3’-Isopropylidene-5-methyluridirie 
3-Methyluridine 3’-phosphate 

:j-Nethyluridine 3‘-phosphate 
B-hlethyluridine 5’-phosphate 
2’,5’-Di-O-trityl-3-methyluridine 3’-phosphate 

2’,5’-Di-O-trity1-5-methyluridine 3 ’-phosphate 
Uridylyl-( 3’-.5‘)-3-methyluridine 

3-Methyluridylyl-( 3 ’-5 ’)-uridine 

3-lIethyluridylyl-( 3’+5’)-3-methyluridine 

5-lIethyluridylyl-( 2 ’+5 ’)-5-methyluridine 

5-hIethyluridylyl-( 3’+5’)-5-methyluridine 
bMethyluridyly1-( 5’-4’)-5-methyluridine 

-Spectrophotometric data- 

P H  
4 .9  

11.6 

5 . 4  
11.5 

5 , 6  
11.6 

. . .  

. . .  

I . .  

. . .  
2 . 4  

11.4 

2 . 4  
10 .2  
2 . 4  

11.6 
3.2 

11.5 
2 . 0  

10.0 

. . .  

. . .  

. . .  

mixture in solvent, systems A and B indicated the presence of a 
single ultraviolet-absorbing compound. The crude product was 
dissolved io 5 ml. of a 0.01 M triethylammonium carbonate solu- 
tion (pH 8.6), and the solution was placed on a column (1.9 X 
30 cm). of DEAE cellulose (carbonate form). The column was 
eluted with 600 ml. of 0.01 M triethylammonium carbonate 
solution (pH 8.6) a t  the rate of 30 ml./hr., and the fraction con- 
taining the product was evaporated to dryness. The brownish 
residue waa dissolved in ethanol which was evaporated; this was 
repeated several times, and the residue was dissolved in 1 ml. of 
alcohol. Upon addition of anhydrous ether a white solid pre- 
cipitated. The triethylammonium salt of 3-methyluridine 3’- 
phosphRte (47 mg., 80%) was collected by centrifugation, washed 
with anhydrous ether, and dried over P20: for 24 hr. 

Anal. Calcd. for C I ~ H ~ O X ~ O ~ P . ~ H ~ O :  C, 38.94; H, 7.35;  
N, 8.52; P, 6.28. Found: C, 39.00; H, 6.56; N, 8.82; P, 6.07. 
2’,5‘-Di-O-trityl-5-methyluridine was prepared from 5-methyl- 

uridine22 by a procedure identical with that for 2’,5’-di-O-trityl- 
3-methyluridine (method A).  The product melt’ed a t  273-274”, 
yield 375Z0. 

i lnal.  Cdcd. for C4&2N206: C, 77.63; H, 5.66; N, 3.77. 
Found: C, 77.53; H, 5.93; X, 3.67. 
2’,5’-Di-O-trity1-5-methyluridine 3’-phosphate (IIIa) was pre- 

pared by a procedure similar to that for 2’,5’-di-O-trityluridine 
:3’-phosphate.6 Lithium hydroxide was used in place of NaOH 
for removal of the cyanoethyl group; yield 69%. This product 
sublimes. 

Anal. Calcd. for Ca8H4~Li2N209.4Hz0: C, 63.57; H, 5.41; N, 
3.10. 

5-Methyluridine 3’-Phosphate.-The lithium salt of 2’,5’-di- 
0-trityl-5-methyluridine 3‘-phosphate (90.6 mg., 0.1 niniole) was 
suspended in 6 ml. of 80% acetic acid. The mixture was heated 
for 2 hr. a t  100” and filtered, and the filtrate was evaporated to 
dryness. Traces of acetic acid were removed from the residue by 
repeated dissolution in water and ethanol and evaporation. The 
product was dissolved in water and passed through a column of 
Ilowex-50 ( H + )  ion-exchange resin to remove Li+. The free acid 
was neutra,lized with XaOH. This product was homogeneous on 
the basis of paper chromatography and electrophoresis. The 
yield was 809; based on spectrophotometric analysis (€267 9.6 x 

2’,3’-0-Isopropylidene-5-methyluridine (Ha).-This method is 
To a suspension of 1.032 g. (4 

Found. C, 63.55; H, 5 .57;  N, 3.33. 

103). 

based on that of H a m p t ~ n . ? ~  

(22) J. J. Fox, X. C. Yung!. J. Davoll, and  G. B. Broun.  J .  A m .  C I L L . ~ .  

(23) A.  Hampton, i b i d . ,  83, 3640 (1961). 
Soc.,  78, 2117 (1956). 

h” +I” 
m r  x 108 
262 9.02 
263 9.00 

261 9.49 
259 9.45 

261 9.52 
260 9.34 

. . .  . . .  

. . .  . . .  

. . .  . . .  

. . .  . . .  
257 9.91 
256 9.69 

261 18.03 
260 15.6 
260 18 .1  
259 15.14 
261 17.44 
260 16.74 
267 . . .  
267 . . .  

. . .  . . .  

. .. . . .  
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Electrophoresis 
Distance 

-Paper chromatography- moved 
Ry values toward 

Solvent A Solvent B anode, cm. 

0.77 0 . 7 5  2 . 9  

0.73 0.56 0 . 7  
0.88 0.85 3 .4  

0 88 0.79 1 . 2  
0.32 0.46 31.6 

0.61 0.12 27.3 
0 .50 0.03 25.4 
0.83 0.88 . . .  

0.35 0.14 . . .  
0.37 0.52  20.2 

0.38 0.52 20.6 

0.63 0.62 21.4 

0.51 0.28 23.7 

0.51 0.28 22.8 
0.48 0.14 20.0 

mmoles) of 5-methyluridine22 in 40 ml. of acetone was added 
0.136 g. (0.4 mmole) of di-p-nitrophenyl phosphate and 4 ml. (33 
mmoles) of 2,2-dimethoxypropane. The mixture was stirred 2 
hr. a t  room temperature to give a clear solution. Dowex-1 X 8 
(OH-) ion-exchange resin (washed with acetone and air dried, 
2.4 g.) was added, and the mixture was stirred 3 hr. a t  room tem- 
perature. Paper chromatography of the reaction mixture in 
solvents A and B showed a single ultraviolet-absorbing spot. 
The resin was filtered and washed with acetone, and the com- 
bined filtrates were evaporated to dryness. The product was 
subjected to partition chromatography on a column (2.54 X 76 
cm.) containing 150 g. of Celite-545 using solvent C. The 
fraction containing the product was evaporated to dryness and 
the residue was recrystallized from ethyl acetate and petroleum 
ether (b.p. 6G.75”); yield 0.944 g. (797,), m.pi,1:240. The 
product prepared by anot,her method melted a t  112 

Anal. Calcd. for C13H18N206: C, 52.3; H, 6.04; N, 9.38. 
Found: C, 51.94; H, 6.45; N, 8.41. 
2’,3’-O-Isopropylidene-5-methyluridine 5’-Phosphate.-2’,3’- 

0-Isopropylidene-5-methyluridine (0.61 g., 2.05 mmoles) was 
phosphorylated by cyanoethyl pho~phate.2~ The crude pyri- 
dinium salt of the product was purified by converting it to the 
barium salt. To a solution of 1.46 g. of crude product in 25 nil. 
of water was added 1.42 g. of barium acetate (5.2 moles) and, 
after standing a t  room temperature for 2 hr., the barium phos- 
phate was filtered off. Three volumes of ethanol was added to the 
solution, and the product was collected by centrifugation. I t  
was redissolved in water and passed through a column of Dowex- 
50 X 8 (pyridinium form). The filtrate was lyophilized and the 
pyridinium salt thus obtained was dried over P201 in a desiccator 
a t  room temperature for 2 days (yield 98:;). I t  moved as a 
single ultraviolet-absorbing spot on electrophoresis. 

Anal. Calcd. for C18H24K30,P.H20: C, 45.3; H, 5.48. 
Found: C, 44.58; H, 5.59. 

3’-Mesyl-2’,5’-di-O-trityl-5-methyluridine (\‘).-Methane 
sulfonyl chloride (0.08 ml., 1 niniole) was added to an ice-cold 
solution of 2’,5’-di-O-trityl-j-methyluridine (0.35 g., 0.47 
Inmole) in 5 nil. of anhydrous pyridine. The mixture was shaken 
and kept a t  5” for 16 hr., after which time it was filtered and 
washed with 10 ml. of pyridine. Ethanol (0.1 ml.) n-as added to 
the pyridine solution and after 2 hr. the solvent was evaporated. 
The residue was crystallized from aqueous ethanol mixture; yield 
0.285 g. (745,) ,  m.p. 222-223”. 

Anal. Calcd. for C49H44N.’08S: C, 71.70; H, 5 . 3 7 ;  S, 3.41; 
S, 3.90. Found: C, 71.58; H, 5.53;  X, 3.61; S, 3.98. 

(24) G. M. Tener, ibid. ,  83, 159 (1961). 
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2,3'-Anhydro-1-( 2,5-di-O-trityl-~-ri-xylofuranosyl )thymine 
(VJ).-3'-~Iesy1-2',6'-di-O-trityl-:i-methyluridine (0.155 g., 0.188 
inole) and sodium tienzoate ( 0 . 5  g.)  ere dissolved in 10 nil. of 
diniethylformmiide and the solution WIS ni:iiiiLairied :it 130" for 
IS  hr.,  then cwled a i d  poured into nil. of water. This d u -  
tioii w:is ~ t i r r e d  L' hr. :ind the prodiic,t w a h  iiirtaiiied lly filtratioii. 
The product w:t,q i i ~ i l  purified fur1 111.r I I I I I  \v:is trcvted tlirec,tly 
wi th  alkali as descritied I)elo\~.  

1-(2,5-Di-O-trityl-~-u-xylofuranosyl)-5-methyluridine (VJI).  
Tlie :inhydro derivat ivr oljtained froni the a h v r  rc 'iKt t i i l l  . 
diwilvrd i i i  25 nil .  ~ t '  et1i:iiiol (~~riitaiiiirig I nil. of I .V N:rOH 
mlii t ioii .  'The .solution \v:i~< refiusect 43 niin.  :itid cwoled, :ind tlic, 
~ o l ~ i t i i i ~ ~  w:ra neutralizrd with 80' :wetic. :tc,itl. The precipitnted 
product wts obt:iined t)y filtrat inn :uid i,ecr!-ntallized froni 
eth:iriol; xr1.p. 261-262". 

A~LuE. Calcd. for C48H+&~Os.HzO: (:, 75.4:  H, 5.79: N. 
3.68. Found: C, 76.45; H, 6.10: ?;, :3.%. 

1-{ ~-u-Xylofuranosyl)-5-methyluridine (VIII). -    the preceding 
IJroduct was suspended iii 30 i d .  of ethanol aiid 0.1 inl. of m i -  

centrated HCI was added; the siilutii,n \v:iq refluxed for l hr.. 
cooled, and filtered! and the clear filtratt. ~v:i: rvaporated t o  :I  

4rnp. The sirup \mi dissolved in LO i d .  of water and extracted 
twive with CHCli t,o remove triplieiiylcarbiriol. The product, 
when examined k~y paper chromatography in solvents A through 
F, exhibited R r  values which agreed with those of an  authentic, 
~ a m p l r  of l-(P-u-xvlofuranojyl)-6-niethyluridirie~z and did not 
:tgree with thoue of t,he riho- and arabinofuranrisyl derivatives. 

Tliis nucleoside wts further characterizetl 1)y renioviny arid 
identifying the sug:rr. A sample of 1he nucleci~icie 13 m y .  j iiiid 

rhodium-on-alurniii;t c:i inlySt (0.1 g.)?5 ~ c w  added to  3 rnl. <it 
water and, after adjusting to pH 4.0 wit11 HC'I, tlie niisture \v:i> 
Iiydrogenitt ed a1 atniospheric: pre.wire f o r  4 hr. The i.ata1yv.t 
w:ts removed, the p H  was adjusted t o  2 with HCI, : i d  the solutiiiii 
was heated a t  100° for 90 inin. This solutioii cnritaiiied only i i i i t ~  

sugar whose f i f  value corresponded to  tl of  xylose on  papel. 
cnhroiiiatography in solvent systems &E:. 

imethyl-2',j'-di-O-trityluridine (IVb).- -This re- 
.ried C J U ~ ,  wcording to the  method of Kuhn and co- 
',r,'-l)i-O-trit2.l-S-niethyluridine (0.83 g., l .12 

i ~ i n ~ ( i I c ~ ) ~  silver oxide (2.6 g. 11.2 nimole*), :md iodoiiietliatie (26.1 
g., 1'14 mmol nil. of ?j,N-dimethyl- 
foriniiruide u tirred and refluxed for  
9 111.. Chlor the silver residue w:ih 

filtered off. The pikipitate \vas wv;ished on the filter x i th  six IO- 
nil. portions of CHCI,, and the total chloroform filtrate  as es- 
tr:t(te(t with 260 nil. of water c*ont:iiniiig 2 g. [ i f  ~oc l iu~n cyanide. 
The Ch~IJr~ifOrnl  w:w rvwhed twice kvi1.h water, dried (Na2ScJ.i). 
:tnd evaporated t i i  :t gum 1'n ~ ' n c u o .  Tlie residue war dissolved in 
hot t)cnzene arid ether \vas :tdded to incipient c,lc)udiiieys aft.ei' 
whic*h t,he product vq-ztallized; ?-ielti 0.73 g. ($4'  ( I, m.p. 263". 

: I M ~ .  (bled.  for C;alI&rOs: (', 77.!Q: H, .i.!C: N, :!.Ii-I. 
l ~ c i t i l i d .  

.\.,',O"-I)imethyl-2',5'-di-C)-trityluridine (Ma)  wis prrlxtretl i i i  

SO' yifxlct iriirri 2',.i'-tli-O-t~ityluridiiie a- tleicrilred atxivr for t l i t .  
. i-riietli~lu~idirie deriv:itivt,. 

a l ~ ~ d .  C':tlctl. for C49H4,h-20,: ( ', 77.7s;  H. 5.s3: :3.71). 
Found: (', 77.90; H, 6.OY; E, ;$.45. 

3-O-Methylribose Obtained from :\-3,03'-Dimethyl-2',5'-di-0- 
trityluridine (IXa) or .\~3,03',5-Trimethyl-2',5'-di-O-trityluridine 
(IXb).---The ~iiicleciside clerivative (20 riig.) \vas suspended in 10 
rnl. o f  SO'( :icetic, :widj and the niixture  as heated a t  100' for 
90 I n i l l .  The  c-lear solution \VRZ twaporated in Z'CICILO to dryiiels 
:inti 4 rnl. of water \ v u  :iclded to  the residne. Triphen~-lcarljincil 
\v:i - liltercvl i i f ' t .  '1 '11~~ n i ~ t  hyhteit  nuclrocide was reducaed nnrl 

\v:1. 

77.71: T I ,  6.10: X, 3..i(j. 

It nieltcd at 2%". 
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Hyperchromicity (Table It).-Alkaline digestion could not be 
used for those compounds with a 3-methyluracil residue since 
this moiety undergoes degradation in alkali.1° Hyperchromicity 
was determined by measuring t,he optical density a t  the hmax of a 
solution of the diribonucleoside phosphate at’ p H  6.0 before and 
after digestion with purified snake venom diesterase (Worthing- 
ton Biochemicals). The digestion was carried out as follows. 
To 2 nil. of an aqueous solution of the diribonucleoside phosphate 
was added 0.2 ml. of 0.1 Jf Tris buffer (pH 8.2), 0.025 ml. of 0.1 
.\I l IgS04 solution, and 0.1 ml. of a freshly prepared enzyme 
solution ( 5  mg./ml.). Incubation was carried out a t  37” in a 
jacketed compartment of a Cary Model 14 spectrophotometer 
and was judged complete when the optical density at A,,, re- 
mained steady for several hours. In  one experiment &methyl- 
uridylyl-(3’+5’)-5-methyluridine was hydrolyzed with 0.5 -\- 
NaOH and the hyperchromicity measured a t  pH 6.0 was similar 
to that obtained by use of the enzyme. In  separate experiments 
the effectiveness of the enzyme treatment was tested on more 
concentrated samples of each of the diribonucleoside phosphates 
under similar ronditions. The products of the digestion were 
sepmtted by electrophoresis and in no rase could t,he unchanged 
diribonucleohide phosphate be detected. 

Ribonuclease Treatment.-To the diribonucleoside phosphate 
(0.2 mg.) in 100 h of water was added 25 h of 0.1 ill Tris buffer 
solution pH 7.0 and 25 A of pancreatic ribonuclease solution (1 
mg./ml. of Worthington crystalline, Code R), and the solution 

was incubated at  37” for 15 hr. The reaction mixture was exam- 
ined by means of elect,rophoresis. 

The following compounds were not hydrolyzed: 3-methyl- 
uridglyl-( 3’-.5’)-3-methyluridine, 3-methyluridylyl-i3‘+5’)- 
uridine, and 5-methyluridyly1-( 2 ’-5’)-5-methyluridine. The 
following compounds were completely hydroyzed to the 3’ 
nucleotide and nucleoside: uridylyl-(3’+5’)-3-11iethyluridine 
and %methyluridylyl-( 3’+5’)-5-methyluridine. 

When a mixture of equal parts of 5-methgluridylyl-(2’-+5‘)-5- 
methyluridine and 5-met~hyluridylyl-(3’+5’)-5-methyluridine 
was subjected to these hydrolytic conditions, no breakdown prod- 
ucts were detected. 
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of Dr. C. A. Sichol in this program. The authors 
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Cancer Institute of the United States Public Health 
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Further polyhalofluorene derivatives have been found effective against. certain tumors in mice, and data are 
presented for some of the compounds reported On the basis of present data, the most active com- 
pounds in this group are: N-2-( 1,3-dichloro-7-1iitrofluorenyl)acetamide (Adenocarcinoma 75,5), N-2-( 7-bromo- 
1,3,4-trichlnrofluoreiiyl)acetamide (Sarcoma 180), Pi-2-( 1,3,7-trichlorofluorenyl)acetamide (Cloudman melan- 
oma), 1,3-dibromo-7-nitro-2-fluorenamine (Adencarcinoma and Sarcoma), 1,3,7-tribromo-2-fluorenamine 
(Adenocarcinoma), and X-24 1,3,4,6,7-pentachlorofluorenyl)acetamide (Sarcoma). The position of t’he chlorine 
atom, designated earlier1& as 4(?) on the basis of infrared absorption, is confirmed by synthesis. Some com- 
pounds we described as 2,3,7-trisubstituted fluorenes are shown to  be 2,4,7-derivatives, in agreement with recent 
reports,2,3 but still in marked disagreement with an earlier paper.‘ 2,7-Dibronio-, -dichloro-, and -difluorofluo- 
renes and the three corresponding 9-oxofluorenes are all nitrated at the 4-position. Chlorination of N-2-( 4- 
chlorofluorenyl)acetaniide, S-2-fluorenylformamide, and ethyl N-2-fluorenylcarbamate, as found earlier la with 
?r’-2-fluorenylacetamide, leads to the 1,3,4,7-tetrachloi-o compounds. 2,3,7-Trichlorofluorene is prepared by three 
routes. Acetylation of some relatively weak amines by merely shaking a t  room temperature with glacial acetic 
acid is described. Bromination of Tu’-24 7-bromofluoreny1)acetamide wit,h N-bromosuccinimide in dimethyl- 
formamide gives the 3-bromo derivative. 

Our previous report in this seriesla included a number 
of polyhalogenated fluorene derivatives which show 
antitumor activity in animals. In expanding this area, 
in a search for further conipourids with biological activ- 
ity, we have first confirmed the supposed 4-position for 
a number of these substances. In all cases in the pre- 
vious paperla the position designation 4(?) is, in  fact, 
4. In addition to this niirior point, we wish, in the 
present paper, to clarify a discrepancy in the literature 
and, in so doing, correct a position designation in the 
names of a number of the reported compounds in the 
previous paper. In brief, eight di- and trichlorofluo- 

(1) l a )  For Halogenofluorenes. I. see H.-L. Pan and T. L. Fletcher, J .  
.lied. ( ‘ h e m . ,  7 ,  ;31 (1964). (h) Slipported in part h y  a grant (Ca-017111 
froill t he  rs‘ational Cancer Insti tute,  h-ational Insti tutes of Healtil. and  i n  
part  hj- Research Career Development Auard d-Ii3-G~I-14,SYI (T. I.. F , ) ,  

12)  11.. Schidlo and  A .  Bieglita, Chem. Ber., 96, 2595 (1963). 
( 3 )  .%. Sieglitz, i b d ,  97, 3392 (1964). 
(4) I n  particular see paragraph 2 and footnotes 6-8 in ref. l a .  

TABLE I 
No.‘b Correct name 

XIX 9-Bromo-2,4,i-trichlorofluorene 
XX 2,4,7-Trichlorofluoren-9-ol 
XXI 9-0xo-2,4,7-trichlorofluorene 
LII 4-$mino-2, 7-dirhlorofluoren-9-01 
LIII 2,7-Dichloro-Q-oxo-4-fluorenamine 
LXXIII 2,4,7-Trichlorofluorene 
In text only 2,7-Dichloro-4-nitrofluorene 
In  text only 2,7-Dichloro-4-fluorenamine 

See ref. la,  Table 11, or text. 

rene derivatives (shown in Table I), nanied 2,3,7- 
substituted fluorenes, are 2,4,7-substituted fluorenes. 

As noted,la there are discrepancies apparent in com- 
paring some of our conipounds with those of the same 
iianie described by Tiretov, et aL4 The latter claimed 
to have obtained the 3-nitro derivative, by  nitrating 
2,7-dichlorofluorene, and from this 2,3,7-trichloro- 


