
‘The cffcc~ of ring strain on the propcrtiec of benzene 

rings fu\cd to two 4-mcmbcrcd rings has aroused much 
interest and scvcral compounds of this type have been 

sy.nthesised recently. e.g. I .:! :4.C- - dicyclobutabenrcne 

1: 1.1.3.4 - dic!clobutabentene.’ and ?.3:6.7 - dtcy- 
~lohut~fbiphen~lene 2.’ We now describe the synthesis of 
c).CIohl~talhfhiphen)-lene . 1 - carh>x);lic acid 3. We have 

also made cl-clopentcno[ h ibiph~n~lene - 1.3 trione I2 
as ii pos&lt precursor of i~clobutajhlhiphen~iene - 1.2 . 
dionc. 

Z-Form) Ibiphcqlcnc 4 was condensed with malonic 

acid to p~\c the acrylic acid 5 which was reduced with 
dl-lmme IO the propionic acid 6. (‘yclisation of the latter. 

via its acid chloride, then gave the indanone 8. An 

alternative synthesis of thts indanonc. by heating ! - (f3 . 
chloropropioql)hiphcnylcne 7 in molten sodium alu- 
minium chloride (see Ref. 5). gave only a trace of the 

d&red ketone Nitroration of the indanone 8 readily 
pakc the oximino compound 9. which was almost in- 

soluble in all ~nrnrn~~n organic solvents. Itc <odium salt 
was also msolublc and, pocsihly for this reason. it gave 

only a poor yield (9%) of the dlaro compound 10 u hen it 
was treated with chloramine However. the rcqulred 

diatoketonc 10 wax conveniently prepared b) first con- 

verting the indanonc 8 mto rhc hydroxymethylcnc 
derivative 11 and then treating this ~lth I)-tolucnesul- 

phony1 azide (method of Rosenbergcr ef &*I. Irradiation 
of the dialo-ketone with C’i ltpht pave qclobu- 

ta[~]biphcnslene - I 1 carboxylic asid 3 in low geld I I LB 

crude product). The structure of the acid follows from its 
method of preparation and was confirmed by a stud} of 
IIS IR and NM? spectra (see Expcnmental). 

Biphcnylcnc Itself is 3 strained molecule‘ and its 

cyclobuta derivative 3 is even more strained. The extra 
strain is evidenced by a hathochromtc shift in the clci- 

tronio spectrum of the acid 3 [A_, (EIOHI 747 (log e 

4.59). Z?S (4.74). 353 (3.89) and 373 (4.00) nml compared 

with that of 2.3.dimeth~lhiphen~lcnc [A,,(F.tOH) 2-U 
(4.56). 253 (4.X0). 346 (3.72) and 366 13.83) nmj. Similar 
bathochromic shifts haw been ob\er\ed for berwoc!-. 
clohutene” compared \tith erxylene. I.?~J.tih-~dohw 
tabenrene 1’ compared with durene. arid !.3:6.?-die)- 

4: K . (‘ii0 8: RR = H: 12: RR - 0 
5: R -: CH = (‘H(‘O>H 9. RR - N~H 13: R = R = OH 
6. R - CtilCH,CO,H 10: RR - N, 
7: R (‘0CH:CHSI 11: RR - CHOH 

14: R - C‘H - CH<‘N 
IS: R L (‘H,(‘H,(‘OXH 
16: R - (‘H,(‘Ha<‘N 
17. R - C’H:OH 
18. R = (‘H,(K‘H, 
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IR and CV spcc~ra were measured m Sujol mulls and In 95% 
ethanol rcspecti\ely. SMR spcclra were measured in CDCI, at 
IOOMHz unkss otherwise stated. Pcrrokum refers IO Irght 
petroleum (b.p. 60-80’). Sihca gel M.FC. (Hopkm & Willrams 
l.td.) was used for we1 column chromatography and dcactivaled 
\~hca gel prepared In batches from s~hca gel M.FC (5oog) and 
water (i5 ml) for dry column chromatography.” Column\ were 
made m glar\ or m nylon tubmg. Thc apparatus for attempted 
p!-roly\l\ consisted of a horicontal sdxa IUIX (30 x I.3 cm. I d ) 
heated by an external electric furnace. 

!.f+my/btphenykne 4 Stannic chloride @ml) was added all 
at once IO a \rirred solufion of hlphcnykne (0.68) and dich. 
loromclhyl methyl ether (2 ml) m ethyknc dtchioride (Ml ml) The 
mixture was slured for 24 h at room remp then II was added to 
Ice-cold 3 Y HCI (100 ml) with vigorous stirring After the mix- 
ture had been \tlncd for 0 C h. to cn\ure complete hydrolysis. II 
was extracted wuh mcthyknc dlchloridc The product was 
punfied h) passmg a solution of it in bcn?cnc through a \horr (cu. 
5cm1 column of alumma. Ekaporatlon of the clua~c gave 2. 
formylbiphcnplcnc (0.6g. tL4R). m.p 7bV Ilit.” m.p. 7fL7pCI. 

/J . I! . Riph~n/mv/,propiontc ortd 6 2.Formylblphcnylen 
was condensed wllh malonlc acid IO give B t! hiphcny. 
knyl)acr~lic acid 5” (iO%) which was reduced as followr. 
Sodium pcrmdatc IV 5 g) In water (350ml) u-a\ added dropwlsc 
during I h IO a s~mcd mixture of the acrylic acid (7.78 91. XCIIC 

acd (18.5 ml). \alurared aqueous soluiron of cupric sulpharc 
(18.5 ml). and 99% hydrajmc hydrate (70ml) In THF (2lOmll. 
The tcmp of the mlxrurc was kept between 20 and 30” during rhc 
reaction hy coolmg In ice. When addition of the periodale wa\ 
complete. IO M HCI 190 ml) was added gradually Extraction with 
crhcr gave rhc crude producl (9 3 g) which was placed In a 
Soxhkt thlmhlc and extracted with lolucnc (110 ml) for 3 h (hi 
coohng Ihc folucne. ~hc propmmc acid (7 038. ti9%) uparatcd. II 
wa\ rccryrtallised once from ioluene and rhcn sublimed a~ IJO; 
and 0 01 mm Hp giving b ( ! blphen~/m~/)propionic- orid a\ 
pale )cllou needle\. m p I!blV (Found: (‘. ROY. H. 5 4. 
C,,H,,O: rcqulrc\. (‘. IM 3. H. 5.4%). U\: A,. 244 (log e 4.731. 
252 (4 96). 342 (3 80). 347sh (3.791 and 364 (3.981 nm 

2 ffl (‘h/on~pn~pi~~n~l)blphenyl~n~ 7 Powdered AICI, 

(32U mg. 2 4 mmok) wa\ added IO a \!nrcd mixture of 
hiphen) knc (.YM mg. 2 mmokl and &chloropropionyl chlorldc 
t!M mg. 2.1 mmok) In carbon dlrulphlde (6mll. After 24 h. TI.(’ 
(tolucncl showed Ihal hiphcnyknc *a\ \rill prc\enll Mtrc of the 
acid chlorrdc (I 05 mmok) and alummrum chloride f I ! mmok) 
were added. and \rurmg wa\ conlmucd until no hiphenylcnc 
remained (4 hl. 3 51 Ht.1 %a\ added rnd the product (434 mg) aa\ 
collected In mcrhbknc dtchlorldc. II was chromatographcd on 
fitc 41ca gel pIale\ 120 x !Ocm. I mm thick) and clurion with 
rolucnc gave lwo hands That with the higher R, brluc pa\c 2 (6 

rh/~~mpmpcony/)biphmv/rnr (IO4 mp. h3Q1 as ~cllou plate\. 
m.p. I!?-I14e (from ethanol) (Found. C. 74 I. H. 4 75; Cl. 14.9. 
C,,H,,CIO rcqulrcs: (‘. 74.2: H. 4.6. Cl. 14.64). IR l664cm ’ 
I(‘=Ol. A,.. !Vsh tlog 6 4.121. 24lsh (4 20). 265 (4.58). W (3 CYI 
and 365 (3 561 nm. SYR I 2.55 (H-3. dd). 2 X3 (H-I. dd). 3.23 (4 
Arli. ml. !.!I 1H.4. ddl. 6 I2 ~(‘I(‘H~. II and 6.7ll ICO.(‘H,. II. I, , 
I 3, I,. 0:s. I,, T 2s and 1, ,,? ,,: 6.OH.t The hand of lower R, 
\aluc gahc 2.6 hl\tfl . chloroproplonylIblphcn!knc 125 mgl. 
(M’. 132. %I. 1%) 

(‘~c.loptnrtno(h]biphen~/en I one 8 The propionIc acld 6 
(3.4 gl wa\ added IO a cooled mixture of thion>l chlorde (2 ml). 
pyrrdmc (I drop). and cthcr (IOmlJ After U)mm a! room icmp 
the mrrlurc %a\ boded under r&x for IO mm. The \oItcnr ua\ 
rcmo\cd under reduced pre\\ure rlcmp ~40’1 firh)lcne dlch. 
lortdc (cu. IOml) u-a\ added. and lhe cvaporalron procc\s re. 
pc~~cd The rc\idual \ol~d WI\ dl\wlbcd m cthjknc dichlorldc 
(I6 mll and powdered .AlCl, (!.I gl was added during 20 mm wlrh 
\rurmg .Afler IOmm more the mixlure ua\ hcarcd ai W for 
U1mm Ihc mixture ua\ then dllurcd with more cth~lenc dich- 
lorldc I I6 ml) and added dropwi\c IO ~cc.cold 3 M HCI The 
orprnK Ia)er pabe a grown VIM which was chromarographcd on 
a column of \~hca gel ($0 r C cm) u\mp mcrhylcnc dlchlondc- 
clhjl acerare (9 11 a\ clucnf The kclonc (2 ?g, 70%). after 
\ublimalion al 140’ and 002 mm Hp. formed lemon )cllow 

necdks. m.p. l8!-1X3”. (Found. C. X745; H. (05 (‘,,H,,O 
requires. C. 87.35; H. 4.w). IR 1686cm ’ (C=OI. UI’ A,. !I6 
(log t 4.05). 234 (4.201.247sh (4.32). 271 (4.!8). 327th (3.26). 347sh 
(3.62) and 366 (3.81) nm. SMR I 3.04-3.M (SH. ml. 3 32 (H-4. \I 
and i.‘S (CH,CH,. ml. 

2 . &ninoc~c/openrtno[b]hiphen~len I one 9 A gentle 
stream of hydrogen chlorrdc was passed through a soIuf1on of Ihe 
ketone 8 (824 mgl in mcrhykne dlchlorldc t I! ml) for 5 min. then 
freshly drctllled i\opcnryl muire (0 55 ml) wa\ added dropui\c. 
the paswgc of hydrogen chloride hemg conrmued during the 
addition and for a further I! min. The her) sparingly \oluhlc 
oxlmc MOmg. 91%) separated during rhc reactIon. .An anal). 
11cally pure \ampk was ohtamed h! placing the solid In a Sorhkt 
thtmbk and extracting iI for a few hours ulrh accronltrdc and 
rhcn for I! h with acetone. The pure oximc gradually cry\talllscd 
from the hor acetone cxlracls a\ orange needle\. m.p. !7w 
tdccomp) (Found: C. 76 6. H. 3.9; S. 6 I (‘,&NO, requuc\: c‘. 
76 6; H. 3.9. ti;. 6.0%). LV A _, 23? (lop e 4 13). 243 14.09). 2x7 
(4.16). 3CO (3 27). 3?0 (3 SC) and 410 (3.65) nm 

2 H~dmxymnhylmecvc-/r~penIno[h]biphrn~/m 1 one 
II. The htphcnykn I . one 8 (6CQmg1 in bcnzcnc t 16ml) and 
erhjl formale (I 2 ml) ~‘a\ added IO a $lrncd. ice-cold solution of 
SaOMc In St&H (_W)mp Sa In 1 ml 51cOlI1 .Afrcr bcmg 
scirrcd at room temp. for I7 h ~hc mixture ~‘a\ a<:ldlticd with 3 hi 
HCI. and ~hc product was collected In chloroform. The crude 
material (652 mg) was extracted with acelone (50 ml) In a !G>xhlct 
apparatus for I h. The extract ua\ dlxarded and the \old wa\ 
further extracted with frc\h acetone tS0 ml) for I! h This extract 
was concentrated and gave the hydrory mcthykne compound I I 
a\ an orange powder (433mg. 6C’kl. m.p I94-19s’ (decomp) 
(Found s(‘. 234 Of% C,.H& requuc\- 2.54 0681. 

2. I~a:ocvclopen&no[b)biphenden . I on< IO. (a) ‘The oxlmc 
9 (IOOmg) ia, \uspcnded in I5 M ammonium hydroxtdc (5 ml1 
and a C 1% solution of Na(X’I (2tl ml) wa\ added dropwise a~ r 
during I h NCXI dab the mixture was extracted ulrh CH,CI, and 
the crude product (30 mgI was chromatographcd on a \IIIGI pcl 

pIarc I20 x 2Ocm. 0.3 mm layer) using (‘H,CI,-ErOr\c a\ cluenr 
‘The )cllou band was remoxcd from ~hc plarc and extracted with 
CH,(‘I,; II gave the dnzo compound IO (9 mg. Y&L m p 176-l? 
tdccomp.) 

(bl The hydrox)mcthyknc compund II 1351 mg) ua\ dl+ 
\ohcd In hot dloxan (IS ml) and the \olumn co&d IO 20’ 
p-Toluenc\ulphonyl arldc (295 mgl then dzthylammc (0.11 ml, 
were added IO the \rurcd rolutlon After 4( mm Tl.(‘ showed 
starting makrial was still prc\cnr. More prolucncsulphon~l arldc 
(IOOmgl and diclhylammc IO I ml) wcrc added and rhc mlxrurc 
u’a\ slined for I7 h more. A third portton of arldc 1200 mg) wa\ 
added and the mixture \turcd for a further 2 h ‘The sohcnr ua\ 
removed and IRK product was chromatographcd on a dry. dcac- 
tlvalcd silica gel column (2.’ x 3 cm). clutmg ulrh (‘HCl,-ErOAc 
(9 I I The cluarc pabe ~hc dla7o.kclone (2?.’ mp. ‘9% I a\ orange 
needle\ (from rolucnc-hcxane). dccomp c-n l7C’ II could nor he 
obramcd analyrlcall! pure. IR 206tis rbr) ((‘=S:) cm ‘, SSfR I 
105 (H-9. \I. 3.07-3.31 (4H. m). 3.35 fHd. sb and 6 II ((‘H,I 

C‘~c-k,bu/aIb]biphenylene I c-arboxr_/rc- acrd 3 A mtxture of 
the dtaco-kerone IO 1600 mp). SaHCO, f? g), waler (IO ml). and 
THF (90 ml) In a Pyrex vesul *a\ inrdwkd under S: for 23 h a~ 
25’ using a I?! W Hanobta medium-prc\\ure I:\? lamp. MWI of 
lhc \olvcnI ua\ removed. then waler (50 ml) wa\ added. followed 
by IO 51 NaOH Ira. IO ml) The aqueous solution wa\ decanted 
from lhc rcstduc. washed u-lrh ether. rhen acldlficd u-lrh IOM 
HCI. ‘The prcapilak (64 mg. 11%) ua\ collected and \uhhmcd al 

1.20” and 0.001 mm Hg IO glrc the acid 3 a\ a cream powder. m p. 
Iphl97’ II%und 51’ 222 069: (‘. gl 2: H. 4.( C,,H,,O: rcquwa 
M ???06x: C. X1.1. H. 4 5%). IR 27lOm(hr). !OIOm(brl. l6%1\. 
hr). g74\. 744~s .+nd ?34\cm ‘. LV A,. 24: (lop 6 J.(9). 2‘5 
(4 741. 353 (3 Ii91 and 373 (4.01 nm. ShfR (d..INSOi I 3.M 14H. 
mL 3 Cl 1H.3. H-X. sl. 6.01 IH’. ml. 6x1 (H”. ml. 693 tlf’. ml. J., 
I4 2. J.. 6 I and 1.. 2 4 Hz. 

Ben~ocvcloburme I .? . dionr. lndan 12.3 rrlonc (IO g) ua\ 
sublimed at IS%IiS” and 0 I-O 3mm Hg obcr J pcrrod of I6 h 
through an unpacked \dtca lube (40 cm x I 3 cm I d I heaicd h) an 
electric furnace al 620” The pyroly\lc products were rcmotcd 
from Ihe lube dnd trap\ u-lth the aid of (‘H:(‘l: E\aporarlon of 



the \olurion pare a dark sohd t3 7 XI which was chromatographcd 
on a dr) s~hca gel column f 100 x 3 cm) and clured wllh lolucne 
The yellow hand gave the dlone (2.16 g, 2Cc/,, a\ yellow needle\. 
m p 131’. 

(‘vt-/f,ptnlmo[h]biphen~/mr I 2.1 rnonc I2 r\ mIxIurc of 
the kclonc 8 1x24 mp). s&mum dloxldc (XXX mg). water (0 ? ml). 
and peroridcfrcc dloxan I IO ml) wa\ rcflurcd under nilropcn for 
6 h ‘The mixture ua\ filtered and evaporated IO drync\s giving a 
hroum\h~hlack \ohd G?l mp) A portIon (X?mgl of IhI\ was 
purified h) plate chromatography (20 x /Ocm x I mm) on sdica 
gel with CH,(‘I:-EIOA~ (4: II a\ elucnl The )cllou band gave 
~hc trlonc hldrarc I3 (70 mg. 615) whtch u-as rccr~slalliscd from 
acetone-pclrokum. m.p +kcomp abobc IJ(p On drying a~ 
room kmpcralurc in tocuo partial dch)drallon occurred and II ~a\ 
noI posvblc lo ohlain a \aIitfaclor! anal+ IR UlG(hrl. 174Xv\. 
l~llh~.94Chn;md7~!cm ‘.CVA . . . “Jllnpr4Oh).!~l46!).~ -- 
i 1 hVI and 38! t3 X6) nm 

The trlonc h!drate was heated m Mmg cth)laccra!c for (‘(I 
UImm then rhc \olvcnl u-a\ removed and ~hc rc\iduc was UI. 
hhmcd a~ 150; and 0 01 mm Up IO give Ihc reddish oranpc tnone 
12. m p 275’ (dccomp I Ifcmnd. C. ‘66; H. 2.9. (‘,,H.O, 
require\. (‘. 76 9: H. 2 64). IR 17-I\. l?~lv\. lh%v~. XXXu and 
‘c9msm ’ 

1-I. and 7 2 fl . (‘~ano~~n~lb~phrn~kn~ 14 LFormyl- 
htphen)lcne (I Xgl. c>ano.acetic acti (I I9gL and plperldme 
(0. IX ml) m pyndme (9 ml) were heated a~ I l&l I? for 40 h. The 
mixture was xoled IO V and acldihcd wllh IOU HCI. added 
dropwl\e wlrh \rlrrmg during 45 mm The prcctplrak (2 01 g) war 
~ollcc~ed and chrom;t!ographcd on a column (lo(1 y 5 cm) of dr). 
Jcacllvared Glica gel m a nylon luk. with bcrvenc (IO50 ml) a\ 
elucnl. The bnghl ~cllou- hand f3! cm1 wa\ GUI in half and each 
portion was cxrracred with ether ‘The fracllon (295 mg) ha\inp 
the lower H, brlue conramcd rhc bl\omcr plu\ !-formyl. 
tvphcn)lcnc The fractmn (I 03 p) with hlgher N, value conlamed 
Ihc E. and %.lsomer\ r\ portion (I!! mp) of rhlc mixture *a\ 
chromatographcd on ( \Illca gel pIale\ (20 x !O cm x I mm) ‘The 
plate\ wcrc clurcd wilh benzene and rhc appropriate hands unilcd 
thereby giving the E.l\omcr 159 mg) and Z.l\omcr I42 mp). The 
E.l\omcr formed hrlghl yellow needle\ (from n.kxancL m p 
I4!-143” (Found. C. XX 65. H. 4.6: h’. 7.0 (‘,,H,S requires- C. 
XX 6; H. 4 s; h’. 6%). IR 3C6Ow. !!!o\. IhlXs. 9XX\ (Iran\ 
H(‘<H). XI:\ and T!Ov\cm ‘. 1lV A..., 22X (log e 4 IX). 235 
(4 IO). !X! 14.47). 293 (4 471 and 3X6 (3 X7) nm. NMR I ! X3 
(.4rCH=. dl. 4.33 KHCN. d). 3.1%3 41 (7 .ArH. m). J 16X HI 
‘Ihe %-lwmcr formed !cllow plate\ (from n-hcxane). m.p. ?L79” 
(Found. (‘. X9 I. H. 4 7: E. T 05I1. IR 3060w. 22lim. I61 Iw. X!!s 
and -39\\ ICIJ H(‘=C’H) cm ‘. LV A,... !.M (IoX e 4 II). 23s 
14 I!). 2x2 (4.30). 291 (4 !*I and 3X0 (36X) nm. NfR tulth 
dccouplmgl I ? 64 IH.1. \. brl. 100 IH.3. dd. hr). 3.33 (H-l. dd). 
3 IX (JH. ml. !.I! (Ha. dd) and 4 ‘2 (Hh. d). I,, I 5. I,. 1.0. J,. 
: 5. 1.. 12.3. 1.9 0 C HI 

2 b (‘Fonorfhvlbiphm~lrnr 16 !.Car~~x~cth)Ihlphenylcnc 
[X’Omp) ua\ warmed with S(X‘Iz lO.!mll and one drop of 
p!rdmc I” crhcr I!..’ ml). then rhc volalilc components were 
rcmobcd under reduced prc\\urc and the rc\lduc lrcakd with 
ammonium hydroxldc IO gnc ! . p ca~amt~~lrlh~lbiphrn~lrnr 
15 IROX mp. 9(Q) pale )cllou pIarc\ tfrom knlcnc). m.p. 1% 
IM’ (Found. (‘.X04: H. C 6. S. 6? C..H,,KO require\’ (‘. X0 7, 
II. < 9. S. 6.3ql. IR 33OCm. hr. 3!O?m. hr. 165%. hr. X?7m and 
i35cm ‘. I:v A,.. ?43 (lOa t 4.64). 252 (4x9). 343 (3.72). ,347 
t 3 ‘0) and 364 (3 6, nm. ‘Th; abotc fin& ground amdc (743 mgl 
and SO:(‘lr (0 42 ml) in knzcnc (2.5 ml) was heated al XV for 7 h. 
I he crude product wax chromalographcd on a column (45 x 1 cm) 
of dr!. dcacll\a!cd \IIICJ gel clunon with benzene ya\c lhe 
c!ano compound I6 (4X44X. 71%) a\ )cllou- plate\ (from n. 
hcnne). m p 79-!!# (Found. (‘. X7 9. H. 5 5: 5. 7 I (‘,,H,,S 
require\ C. X7.X. I(. ! 4. N. 6 X5+). IR fm (‘S:I ??4?\w. PlXm and 
ij’v\cm ‘. C\’ A _., 241 (log e 4 4X). 252 I4 79). 342 (3 (II. ,347 
13 40 and I63 13 69) nm 

?.H~dro.r~me/hr/brphrnv/rnr I7 Sodturn borohydridc (S?O mg) 
In ethanol (45rnli ua\ added to !-form) Ihiphcn~lcnc (I .X g) in 
te!rah!droXuran (5 ml) After .30 mm the mixture wa\ evaporated 
IO dryncs\ and the rc\iduc bolled ulth water 140 ml) for 45 mm 
The alcohol t loOr5 !rcld) formed uhne pIale\ (from CCL). m.p 

IIL114’ (lil.” 103-10~“~. (Found C. X.C C; H. 5 5. (‘ale for 
C,,H,,O: C. 85.6. H. 5.5%). NMR I 3.!l-3.4? (7 .ArH. rnb. 5 5‘ 
(CH,J and X 34 (OH). 

2-.Ue~horvmr~h~lbiphmylmr II. ?.Hydrox~mcfhylbiphcn)- 
kne (I82 rng) was added IO powdered por=sium f97.c mg) m 
benzene (5 ml) and the mixture stirred under S: for I! h Uclh}l 
iodide fl.6mI) was added and rctluxmg was continued for 3 h 
more The mtxlure was filtered and solvent wax removed under 
reduced pre\sure. The residual orl (205 mgl was dlstillcd al sr 
and 0.01 mm Hg and gake the melhyl ether 18 as a pale yellow 
ml. (Found: M’ 196.089. C,.H,,O rcpuues: hf I%,.OWI. NYR I 
3 Z-3.45 (7 ArH. m). <.7X (<HI) and 6 66 ICH,). 

2-Mtfhylbiphm,v/mr (L)r D. V. Gardner). !.Form)l- 
hiphcnyknc (4Mmg). KOH (O.dg) and 99% hydrazinc h)drarc 
(0.6 ml) in diethylcnc glycol (20 ml) were hea~rd under rcdux for 
I h. Waler and excess hydrazinc were then removed by dl\- 
ldlalion until IRK temp. of the boiling wlutlon reached 1x0”. After 
3 h al this kmperaturc. the wlutmn wa\ cooled. diluted with 
water and the whd colkcfcd by filtration. II was chromalo- 
graphed on clhca gel m n.hexane Ihen sublimed at 6V and 
0.5 mm HX IO give !-methyl hiphcnykne (2XX mg. 77%). m.p. Jx: 
(Ill.” 4!46’). 

2 . Furmvl 3 - mtth,v/b~phny/mc. Srannic chlorldc (I ?.C ml1 
was added ;o a suned solution of 2-merhylhtphenyknc (I.49 g) 
and CI,CHOMc (I.15 ml) in CH,CI, (40ml). Tk mixrurc ua\ 
kept for I! h then it was acidified with 3 M HCI. The organic 
la)cr wax washed with water. dried, and evaporated The crude 
product was chromarographcd on a column of alumimum oxide 
Elution with roluene gave a mixture of formyl compound\ 
(I I I g. 64%) shown h) NMR IO contain approximately X.(Q of ! . 
formyl . 3 . methyl- and I?% 2 . formyl 6tor 71 . rnclh)l. 
biphenykne A sampk. purifkd by chromatography and then h) 
cublimarlon at IrM’ and 0 C mm Hp. gave 2 . ~onnv/ 3 mcrhyl- 
biphtnnyknr as bright yellow crysralt. m.p 13613% (Found: (‘. 
X6.4. H. 5.4. C,.H,.O requires. C. X6.6; H. C ?Zx). NMR I 0.06 
(CHO). 2.94 (H-l. hr. 5). 3.2 (4 ArH. m). 3.44 (11.4. br. x) and 7.50 

fCH,I. 
!.3-~mcrh~/blph~nn!~~ne. 2 Formyl - 3 mcthylblphcnylcnc 

wa5 reduced as detcnkd above for 2methylhiphcn)lcnc. 2.3. 
Umelhylbiphcnylene formed pale yellow cry$lal\ (from me. 
rhanol) m.p. II&II? (lit.m Ill-II?“). NU’MR fd.~I)MSO) I 3 !h 
3 44 (H-5. 6. i. X. m). 3 4X (H-l. H-8) and 7 97 (2 x CH,) 

Ac~owlrdgnnf-The authors are grateful IO Ik. R. W. Alder 
for discusstons concerninX the conformation of % . ! . B 
cyanovqlbiphcnylene. 
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