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R-CHOH —— R- CHyX — R-—CHZ;D(CeHs)a).( |

( XIVp) ( Map)
l asy=cl (Vap)
b,X=Br
R-CHO » R-(CH=CH),~CHO
(lla,b) ( Xab)
R-('ZHC‘.-:CH R-(CH=CH)2-CH20H
OH ( XIb)
(Vab)
V| |
R-CH=CH-CHO R—(CH=CH)2‘CH28r
(Vig,b) ( XIp)
R-CH=CH-CH,OH R-(CH=CH); CH,P(CgHs )3 Br
( Vlgb) ( XOp )
R-CH=CH-CH,Br » R-CH=CH-CH,P(C;H ),Br
(VIg,b) ( Xa,b )
l:-'g.1 ' Syntheses of aldehydes and phosphonium salts

Subscript a or b means l-naphthyl or 2-naphthyl.,
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R-CHO + RCH=P(C6HS)3—-——-——) RCH=CHR
(Igb) (ha,lib)
R-CH=CH-CHQO + RCH=P(C . H.) » R(CH=CH) R
( Viab) 6 53 2

( Iaa,l2b)

R-CH=CH-CHO +RCH=CHCH=P(C H);— RCH=CH)R
(Via,b) 0o (el

R-(CH=CH)2CHO +RCH=CHCH=P(C6H5)3'—'——> RICH=CH)R

( Xa) ( lza)
OHC(CH=CH),CHO*  RCH=P(C.H;); » RCH=CH)R
(XV) (laa,lab)

R—(CH=CH)2CHO *R(CH=CH)2CH=P(C6H5)3———-—9 R(CH=CH)5R
( Xp ) (Isp )

OHC(CH=CH)CHO * RCH=CHCH=P(C,H,);— R(CH=CH)R
( XV ) ( Isa,lsb )
Fig.2

Syntheses of polyenes.

Subscript a or b means l-naphthyl or Z2-naphthyl.
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Table 1 Yield of Wittig reactlon (ﬁ

n (CH=CH)n '-(CH CH)n-

1 3L 7L
2 71 32
3 82 36
L ca,.100 92
5 33
6 ca.100 35

) B.G. Fischer, and K.Lswenberg ; Chem.Ber. 44, §45(1133)



3 FZ AN 1Y 53 ARk
B I e i il s (310 3 o bl
() &, B85 & Table 2 1< 5,
Table 2.

(CH=CH)n @)@ (5H=CH)ﬁ—

n

& | o3 | & | B X%
1B E | bo-1b2e | 3 F | 258-259
2038 % | -3 | SRR |[210-273
s % -2t | B |25-2624e
k| BER | 223224 246-2617
5 KR 1 269-269 foc.
b AF |240-242 | B [265-273dec

N FEhactl, LEBEE S SAE E VNG B3
- napdthl Frk EH F AT ¢ 2o ropdthyZ ik SF LK Szt
3, a450% - naddl 5 ik 7 n3Em e A BT HY <o ARt
Cor - BT RCILE st o~ th) T 318V IR L 13 olirongGuobyonss
TFTREGEN T :509 Z_na,,,Wj{@ Bdd 13 I~ napdthyl F o
INEVEBCABE A, N o0dEho ¥ LU, L Al guts Bde 1,

SR\ ANz BASTL R ETSH 3, n o Hdor H %, AAF R
WA TIB A USRS TF 4, 10 G 2L F
KEaTEY 2 s 3,

R KB F) 3% 1"5@% Lk AP FIRA A Tl K13 h5 /R = E&E
Boc-HG I FATRE () T cxcABBTLHW £ Toble 31<2 T, At b
Bt K h o\ E EEG o pebpnea o L5 R LK,



Table 3 IR spectra ¢ R‘(CH=CH)¢{'R

Soc-H (cn)
P 1 2 3 b4 5 6
l-naphthyl 952 987 1000 1005 _—" 1010
2-naphthyl 956 997 1002 1005 1007 1000
l-anthryl 967 990 1001 1004 1010 1010
9-phenanthryl | 960 975 992 1000 1000 1000
2-phenanthryl 93G5 983 993 1000 1005
3-phenanthryl | 980 992 1000 1005 1008 1008
2-fluorenyl 967 990 10600 1005 1005 1005
2-pyrenyl 951 974 980 987 990

Voo, (cm)
\ﬁj\\il\\\ 1 2 3 L 5 6
1-naphthyl 1592 1589 1589 1586 _~ 1585
2-naphthyl 1598 1625 1623 1627 1623 1622
l-anthryl 1615 1613 1610 1610 1610 1612

9-phenanthryl —_— — — —

2-phenanthryl 1610 1614 1610 —m —_—
3-phenanthryl | 1600 1596 1600 1598 1600 1598
2-fluorenyl 1607 1605 1605 1605 1605 1605

2-pyrenyl 1597 1600 1598 1595 1595

noves LR ALE R HE AL AT T
AR EZ - op A" ERH 5L Fann,
2 G mmm A HIEAAR E MU AR B O R, AN R A
oD AnE (S ERY
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REVEUE 0L BL 503 <o F1d nadmmr AT 305K
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Flg, 3 Absorption curves of di—(l-naphthyl Jpolyenes.

Each curve,except for the lowest one,has been displaced upward
by a 0.5 log £ unit increment from one immediately below it.




/3

€ bo)

i
200 240 280 320 360 400 440 480 nm
Fig. 4
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Absorption curves of di~(2-naphthyl )polyenes.
Each curve,except for the lowest one,has been displaced

upward by a 0,5 log £ unit increment from one immediately
below it, '



Table L. Electronic spectral data of di-(l-naphthyl)polyenes

4

;\Wm (£) in nm in tetrahydrofuran

237
(47,100)

2}4‘203
(39,400)

247.5
(30,700)

252.5
(30,900)

247.5
(18,500)

3L1
(20,300)

270"
(12,000)

281.5
(11,400)

280
(12,800)

260
(20,700)

362.5
(33,000)

381
(52,900)

292
(13,800)

296.5
(10,100)

]4’06.5
(52,900)

299
(11,200)

436.5
{(107,700)

An asterisk indicates shoulder,

Table 5. Electronic spectra data of di—(z-naphthyl)polyenes

Dmax (£) in nm in tetrahydrofuran

249 257.5 267.7 276 287.5 297%
(23,200) (30,000) (33,100) (L&,600) (33,100) (20,900)

320% 333 3L7* 357%
(37,700) (51,900) (39,400) (23,170)
2407 253 . 261.7 275 28L.5 295
(13,500) (17,600) (19,400) (24,000) (31,600) (26,700)
~ 305.8 342 356 377
(22,000) (55,600) (76,200) (59,300)

222 256 262 265 284, 5 291
(66,700) (1k,500) (15,500) (15,700) (20,700) (22,000)
301.5 315 3L3%* 360 379 Lo1
(20,300) (18,400) (43,500) (69,900) (88,700) (86,200)

232 268 286 296.5 308.5 323.5
(62,700) (15,000) (14,700) (16,600) (16,600) (16,500)
379 399 L23
(86,100) (123,000) (104,000)
2Lk5.5 273 283 292% 312 324.5
(37,500) (23,200) (23,200) (21,600) (20,k00) (30,000)
333.5 373% 393 h1s R .
(25,200) (43,700) (79,900) (110,700) (88,000)

251.5 265% 280, 5 290 301.5  31k,5
(30,200) (23,000) (10,000) (23,000) (20,900) (19,300)
3LO¥ 347 362% 382 Lol - L33
(35,300) (36,900) (46,900) (71,700) (88,400) (86,800)
L62
{71,700)

An asterisk indicates shoulder.



15

Table 6. Spacing between /\,and A . (Um")

\\\\\\\. n 1 2 3 L 5 G

2-naphthyl 1210 1560 1450 1420 1420 1440
2-phenanthryl 960 1440 1490 1570 1480 1470

3-phenanthryl| 1630 1390 1440 1430 1530 1470 -

2-fluorenyl 1370 1560 1510 1410 1460 1LLo

¥Z A agc (1o 3 kg p g IS5 US kb IE ERLEF K.Y LA
hEPABLA AT 50 f15 1A% Uk VI Y o0 5 Z g1
TOTRRI e vk, b A o & RER LD LR
NORIFRENZHSEL BRI > w1 BN BEIVRIE) E R
;ﬁza%eb Zopito ok 650 gh 18 B LK. 2 h RlE 0T,
Ch HBAERBCELE R EF b 45, dihongl-
ﬁ%%mgaivﬁﬁymwkimﬁHh ”“q\rpﬁﬁmi/”%i
RYi3, % ng & 34 R ELt, B) bipt PE L Table T1<, 2
¥ 5% ;g‘ Fo k- vﬂ,gé E A8 E Toble 81T AL f X Table 8121%, prakork
0, 594 o F B L T He A LE

Table 7.
n 1 2 3 L 5 6
pheny1l 'V 319 352 377 LOL L2k Lbs
2-naphthyl 347 377  LO1  L23 Lkl 462

2-phenanthryl | 360 392 L1k 436 455  471.5
3-phenanthryl | 379 399 420 440 - L4358  L7L4

2-fluorenyl 382 Lo4 LaL  LLh2 L61 h?6.§
2-pyrenyl 359 385 L10 431 452 L70
H- %) 268 304 33% 364

1)K W.Hausser, R Kuhn, and ASmakala; Z. PA)& Chem. _B__.’)___‘z 3¢3(1935)
) F.Sond'r\c{meh,D\A‘ Ben™ Efraim,and R‘Wolovsky 5 T Am.Chem. Soc, 83, 1 675(195/)
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Table 8. Experimental formulae of polyenes and polyynes.,

3-phenanthryl| A = 30.3n®8+ 348 | 1.0 10.8n + 347

I

R NETS it K ) 4 Y
H- A =132,30%+ 39| 0.8
phenyl 1A= 65.2n°“ +253 1.0 . = 33.0nM + 263
2-phenanthryl| \. = 57.9n%6 +303 0.8 N = 13.90"3 + 333
2-naphthyl A= L5,4un%+ 302 | 1.0 AN = 15.5nM + 319
2-pyrenyl N = 44,6001 + 314 | 0.7 N = 12,.6nM + 327
~
P

2-fluorenyl |\ = 29.5n" + 353 | 0.6 9.0n* + 350

unit; nm

H-(CH=CH)rH @ A2 2. o/ o 324 A 2B E) €5 3%, N=195.0 70¢
-36 (0= 05) g iE A= W 2t 8 (=0.6) 47 T a X\ Y G E 1B A,
HL ik Néiwf %—”,&7,1#;074%*)22:5 wr AL nd, x 32
b D 554 e MY F50d" bt L bt B,

Table 80 A& R1B D5 h 3310, BE IR Aot N AET T3 K
o Fd ik, YUy o BAR M AL (T F, — e A E =07+ b T
EbTYL, 0olin REMCR) L o R L p T2 oA R EDok
L xoffiin = $468 5ol < B 80781 1< k| 7 &
EOFExETHY, 0 x iz Py T R N DR AN T T
by el W RALH FHIELEE T 5T @ Lo ) KON ag < da
S 43¢ 22, 503 FE, Table 80 polyentn ¥ polynn 0 @ Z B K o
bAEELER1HEY, K -FKUTW S Rafdik X)zy A4 42Uy
DEOE)A I KIS 9N H K IBEC R T EF ek (Tn3
CXTA Xodqg ik KMV OAS KEUAB Lo C, nA 38pa LTS L,
% X2y +)1/£;<07%m¢< HZ418 kB3 EIHE

21) H.Kuhn ; J. Chem. PH):S. Vo, &40(1948)



o0& g oM ?jmf’ﬁ_ EO BFolodig @ FRGE < £
TN I taTUHIE LI LR TS B E L5 fpin, AT AL %
(EAGRA K BAREY %5 e df rlass vl 03B Anag 2
NTF 0 j DAY B X, BRI 0 HMo:c%u%“—i Ao m(BYEAL) D RS

g N BE Rt T3¢ Mmirm% o ok olangbpaty -

Apmag = 474 x <Am) - 1%5  (nm)

YA D Ama B3t R0 3 AR o £ o4, FORMBTE S - B ET
Lk D s, dianglpabyona < 4 Coy R EAETH B LE,

poly-gnin & 320 i HEIE X gL o BT ARFHIE D KB SR,
Lk EEL KIS Boce Bk V0 B B T pL {0 AT FAE
FIed sz Lt modified Lond-ablinnokion opproptinaZion puthod
(MBAMZ) R M T HMO XX - B3t L AIZU 75 & BHdI1zIz—
AT Rk, pobp-tnes o 354 1 ¢ FROD KD 28T AR EEL
MOt R R Lo THE4, 254l v by A AB LpAF5 G- e
HRAE KA (d ik Loy Th 3,

Beoe =it 08/nta) B fec =Ci- 05/t )R Bruc =3
¢=C i3 %’7’5/%%2%%/*

{O)-ch=ch-ch=--=ch-ch=cH4{ )
£()CH-CH=CH=-+--~CH=CH~CHX_)%

22) Computer & fR75H Y 14 APAb Y ASITH 0 B £ B0 AN AAAS R B BR L K,
23) K.Nish:moto Bull,Chem. Soc. Japan, 39 645 (| ?56) ‘

SV
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DRTRRZEF M 503 fondd- allnalion approgimotion mithod.
(BAYR) Vst e b fp- Tk ARRLE KB AINE 220 L)) U zps

Beac 418 =058 Besc=f c.\cxi%/z%fmm
(OERIR MBI < - BRUE, @55 551 &3 Dmape 05T H 10 %
Table 7105 L.,

Table 9. Calculated values of )LMMZ

method |n=1 2 3 L 5 6
H- BA 175 2Ls 298 339 372 399
phenyl MBA |294% 339 380 412 452 U483

BA 294 334 367 395 418 438

2-naphthyl MBA 337 368 Lo1 434 L6s L96
BA 337 362 388 411 431 LLB

2-phenanthryl MBA 318 355 392 427 L50 L92
BA 318 351 379 Lok L25 LuL

3-phenanthryl MBA 351 379 410 TaT% } L72 501
BA 351 375 398 418  L37  L4s53

2-pyrenyl MBA 299 357 382 L18 453 485
BA 299 336 369 396 Lig L38

unit; nm
MBA = modified bond-alternation approximation method
BA = bond-alternation approximation method

\07"f§gm=5§1¢~/v&{% ~2nen Ul B F REE I *“‘(iiﬁiﬁjﬁiL-a)$?;;1ﬁ\
RYAX I 2| B ok L1, 5
FAL N BE PR T RELE dmag & ORI LT T Oy LA LD
2?(3.5::5&7‘: . Lond- altnnation appaspimalion muthsd
Y314 sk (d t @afic POy LE,
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400! 450
350 400

350
300 300
250 250
500 500
450 _450
400 400
350 350
300 300

450
400
350

300

450

400

350

500

- unit; nm

note; O or C means observed
or calculated values.

450

400

350 |

F!g. 5 Plots of observed and calculated values vs. n® .
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