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Short Communication

Polyphenyl fluorides

D. R. DICKERSON, G. C. FINGER AND R. H. SHILEY

Hlinois State Geological Survey, Urbana, Ill. 61801 (U.S.A.)
(Received November 7, 1972)

Studies related to the chemistry of aromatic fluorine compounds have been
carried out at the Illinois State Geological Survey since 1933. In our reference
collection we have several compounds that have not previously been described.
This communication records data on 18 biphenyl, three terphenyl and some
benzene fluorinated derivatives that were obtained as by-products and/or by
specific synthesis.

The accumulated by-product residues from many Balz-Schiemann!-2 aryl
fluoride syntheses proved to be a valuable source of polyphenyl fluorides. Although
the amount and composition of the residues vary considerably among syntheses,
the polyphenyl yield is usually about 5-10%;.

Various direct syntheses were used to prepare authentic samples of poly-
phenyl fluoro derivatives for structural proof and for identification purposes. The
pure compounds were used to prepare standard mixtures for 1F NMR, infrared
and mixed melting point determinations.

Table 1 lists the compounds studied, their physical constants, methods of
preparation, reaction conditions and the purification procedure. Data on the
pertinent intermediates are also included.

Experimental

Because by-product residues and small-scale syntheses were used, yield data
are not reported. Melting and boiling points are uncorrected. Freezing points were
determined with a toluene thermometer. Solid products were vacuum sublimed
after recrystallization.

Identities of the individual compounds were established by elemental
analysis and °F NMR and/or infrared spectra determinations.

Details of the modifications used for the diazotization of the anilines
and for the diazonium group replacement by fluorine and iodine can be found
in ref. 2.

We thank Dr. H. S. Gutowsky of the University of Illinois and his staff
for providing the NMR spectra. We are also grateful to J. L. Finnerty, J. E. Dunbar,
R. E. Oesterling and W. F. Buth for their contributions.



SHORT COMMUNICATIONS

<
_—

-~ .- -- - -] - L - Zan‘t
2Tl LSE 69 - ot - SHN-dY g - a w.w.om

-- -- - -- -- -- ot -- 2uN-dy 2 -- al o'1s PAT (9 104
ne'le '€ 9N°69 -- - -- L - SUN-d2 n -- al o'og PLF (A
oCr ke Sq'e g2 69 -~ == ] - ot -- ZuN-d¢ 2 --  aj ooy P DA A
(g€l 64°¢  €2°69) (544H%%0)

-~ Ll9'2  65°'¢9 -- - -- 6 - 1-336°¢ 2 0%2-0ST1/n  H| §°Sg A ANl
s} 9344 69°¢  16°¢9 -- -- -- 6 -- 1-%45‘2 2 ogt/se’0 4| $'gL A AL

-- ¢L'e  8g°¢9 - -- -~ 6 - I-Zan‘2 2 0£2-0ST/4 g{ 0°L¢T PAC N YAt
(09°€€ 19°c  ¢L°€9) ("A°HTT))
WEN TTT 6TLE 8 ZHN-44(%0N)E > - 202/87T *I-25(%0N)2
(n°S°N €TT 66°%R) (%ONI4EH®D)
00'0T'N 66°T #L'TS -- - -- -- -- I-dS(%0N )2 2 Q0e-0LT /2 g} o'tet * 24,5 5% (oN).2° 2
(66°6'K 9T'2  q°TS) (POPNELPHET )
C1'6¢ 2072 00'6% -- -- -~ 4 -- CHN-ZASCE 2 -- a] 0% *B49°,60 0 ge

.- .- - -- -- L -- Zan‘1

-- -- -- -- -~ -- < - SHN-BAC‘qe | ¢fe .- a| orat
9T 6¢ n2'2 065 -- -- -- 9 -- ZHN-246‘e [ <2 -- a| o‘oot *Sd, 664 e‘e
(16°6¢  90°2  £0°65) (54°K%%0)
w6°12 080 0T'ge 9 SHN-B49‘n'e P 507591 * I-%49°ye
(60°22 gL'0  n6'Le) (I%4%H%D)

- [S45 G4 A¥ 4 - -- -~ -- -- I-839n‘2 ] 002/2 €| 0°0¢T *%4,9°9% 0" e‘e
gn'en  TS'T 90758 - N Y -- I-846°4°2 ¢ 0se~0T2/¢ &) groer *24,5°6 it gl
{gn'sn ST 86°N6) (SL*H7T0)

- ST SUTS -- - - 4 -- YdS et T 1 6g/s'0 V| sUeet *4d9°,6°6" ‘e ,2e
(L dy 80T SHTTS) (LIEH3TD)

TANHHA IS
E] H o | ¥R 93BTDIMISUT = gax w5, SATIBATIIP F O.,/u F O UOTIN3TISANS FuTd
3T Juszuag 2 ‘9T ~d'g UL ZUIg £ *dusy /OWL], a4 Ay
g H
() SenTBA pe3EInoTe) 9] BTPIWMIILUT JO © & "
sysfTeuy STS9Y3UAg 938 TPIWIaqUT TALY sTsayjudy

SHATNONTA TANEHAATOL I 378Vy



115

SHORT COMMUNICATIONS

s punodwod M3y

“dw

16879 *(96°9°N)

COETT o3
"00TS T ot ,LT 473 f(dw0 -ozow) ,¢)T "d°F
wE G0/,lg 4

€229° T

ogh 4

(88 td°d
*OPTIOTUDBAYSS UOQLBD () SUdZUSq (%) ,09-0% “d+q xayje mmatogyed (€)
Touwsyle (2) ,L0TI-06 "d'q I9y3e umaTogiad (T) :1SIUBATOS UOTFBZITTBISLIOaYM a

*IPTIOTYO WARTUOMIB -UOI T
Y3TA UOTHONDAY (d) UOTIO8aY AoH-uemyoeg-319QuWOH () UOFIOBY UUBURTYOS
-278¢ (@) uoTIowey Jofewpues (0) 9zuolq z3ddoo Fursn UOTGOBEY UUBWITN (d€)

om» “d'w SATIBATIOP T[£380Y ‘gonpoad uuBmATYDS U3TA -d°w UT uorssexdap oN o opTWwoxq TAY3Id Pus STOTY SuUTsn UOTIOBIL JBID-TIPITAL PRTITPON (V) :SPOUISN °

-- -- - -- -l - - - TAusydTqopoI-4
S8l s $6'98 - -- -- ST -- I-d% 2 0¢2-00g8/5°¢ €] 0091 % dh

-- -- -- - -1 -- - -- TAueudrqopoI-1

- W2'S 66°98 -- -- -- Tz -- I-4¢ 2 Slerotz/¢  g] ornit *d&

- -- - -- - -- - -- TAueudtqopoy-4

- 0TS €'l -- -- -- 1T -- 1-42 2 olg-ogg/z 4| Stell *»d2
{59°L g2°s  Lo°Lg) (25THETD)

TANTHIEAT -4

-- 61°¢  TL'ge %1 ZHN-32G ¢S (SHD )9 ‘e ) -- eh9  #I-CACCE(PHD)9 N2
(Lhetr 2e'¢  eerge) (I228H8D)

- €9°S  06°69 - -- -- - -— I-836°C8(CHD )9 K2 2 022-0LT/4 24 TT  |%%d,6°6 € CP(PH0) .99 s n 2’2
(gn° 12 $8'S  L9°69) (PIoTHETD)
88°8‘N  <n'h  $6°2S 43 ZoN-2d54¢(BHD0 )2 a4 - 128/t »ZHN-B2S ¢ (SH00 )2
(0g'g‘N  ¢n'h ¢gtas) (ONZd4H4D)
g2 T TRl TETE - ZHN-Z35 ‘¢ (SHOC )2 ) - 45109 # I-246°C(FHD0 )2
(Lo 4T 18T HT°TE) (OIZISH~D)
s€'92  ge'e %B'gs -- - - - -- 1-245°C(5H00)2 z  ote-002/¢ €] ¢6n *¥d,66" (£ ¢F(5H00) 242
§6t98  2%°¢ SLegs) (F0¥d°TH* D)
goren‘l o¢'T  gh'ge 21 SHN-In(Bd0)2 o -~ 352/58 »I-I7(%30)2
(9L°€R‘I #O'T (66°82) (1%d%H4D)

- 6T SE°TS -- e B -- I-d4(%40)e 2 osg/s't &| $'19 * ST (RI0) 22
(09°9%  S8°T  £6°16) (S2PH*T0)
L6°4T €9 62°L9 -- -- -- 2 -- I-d5(¥HD0)2 ¢ O0T2-061/5'¢ a| o°tet *3d.663(®HD0),2 2
00°¢1 €97 g0°L9 -- -- -- 2 -- I-4¢(®H00)q 2 STE-061/9 €] §°est *Z40€ €% (PHD0) Y
(8T°6T €@ 02°'L9) (B0Z42T7 YD)

- -- -- -~ - | -- 41 - I-dn

== Th'W 66°SL -- -- - T -- 1-d2 e osg-ooe/T 4| st6n *Zam'e

(2 TEETA0



116 SHORT COMMUNICATIONS

REFERENCES

I G. BaLz AND G. SCHIEMANN, Ber., 608 (1927) 1186.

2 G. C. FINGER, M. J. GorTATOWSKI, R. H. SHILEY AND R. H. WHITE, J. Amer. Chem. Soc., 81
(1959) 94.

3 G. C. FINGER, F. H. Reep, D. M. BUrNESS, D. M. FORT AND R. R. BLOUGH, J. Amer. Chem.

Soc., 73 (1951) 145.

N. J. NAMKUNG AND T. L. FLETCHER, Canad. J. Chem., 45 (1967) 2569.

G. C. FINGER, F. H. ReeD AnD J. L. FINNERTY, J. Amer. Chein. Soc., 73 (1951) 153.

F. SWARTs, Bull. Classe Sci., Acad. Roy. Belg., (1914) 176.

G. SCHIEMANN AND P. PILLARSKY, Ber., 62 (1929) 3035.

H. H. HopGsoN AND D. E. NICHOLSON, J. Chem. Soc., (1941) 766.

H. S. Gurowsky, D. W. McCaLL, B. R. McGARVEY AND L. H. MEeYER, J. Amer. Cheni.

Soc., 74 (1952) 4809.

10 F. SwaRrTs, Bull. Classe Sci., Acad. Roy. Belg., (1913) 241.

11 G. SCHIEMANN, J. prakt. Chem., 140 (1934) 97.

12 G. C. FINGER AND F. H. REED, J. Amer. Chem. Soc., 66 (1944) 1972.

13 G. C. FINGER, F. H. REep AND L. R. TeHoN, Illinois State Geol. Survey Cire. 199, (1955).

14 G. C. FINGER, F. H. Reep, E. W. MAYNERT AND A. M. WEINER, J. Amer. Chem. Soc., 73
(1951) 149.

15 P. S. VARMA, K. S. VENKAT RAMAN AND P. M. NILKANTIAH, J. Indian Chem. Soc., 21 (1944)
112,

=R RN BNe NV NN



