
Circular dichroim and six substitubd derivatives, 



239 
2 248 13, 
3 241 11, 
4 250 17,590 
5 254 is,4 
6 265 ts,o 
7 257 9,7 

acetaphensne’ 239 13,130 

280 

2 
2 
2 

280 
279 890 

328 56 

327 64 
325 37 
330 63 
322 87 
315 Xi6 
31 
320 41 

purity of the ~~~butyr~ph~non~~ here. The (+)(S)2methyl botyric acid, obtained 



I 4-H 4 4”-Cl 
332 - @Of6 
300 +0+014 s 4”-Br 370 -@ix9 

350 -0034 
2 4”-CH, 355 - 325 - oa3 

344 - 
331 - 6 320 

324 - 
7 2KI-&CH,Q 325 -a217 

3 4’-F 

330 -83-025 
319 - WI23 

@ “L,: #I = 2.m; 
b ‘L,: R = 2SQ; 



‘i’ 
C -C-CH,-CH, 

a &. 3 

Compound 
No, 

R 
n + II* 

Compound 
n + IT* 

R 
R dr?: 

Net. 
n A& 

1 4’-H 374-S 
368 
357.5 
35x 
342 
327.5 
315 

2 372 
366 
353 
349 
334 
326 
313 

3 4-F 370 
363 
354 
347 

333 
332 
312 

370 
352 
336 
325 

371 
354 
338 
325 

371 
354 
338 
325 

325 

products is much higher. AlI AE values in the tables should therefore viewed with 

DISCUSSIQN 

uxr: Planarity af chromophore is impossibk far 

* A rwent paper by Mamlok, Msrrquet and Lacombe ~T~tr~~~ron Letters { 1971) 1~399 gives a method 
for the determination OT optical purity of ketones by an NMR method. Chemical shift differences between 

cs were smalkr for our compounds (2-5 Hz at MC} than in the cases reported. Therefore 
e~tirn~~ astir busts c8R Ix made; it is in race 64-75 y* for all C~~~~~~dS* 
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TALIIJ? 4. CD SPECIXA OF 2-METHn BUWROPHBNONES IN EPA [ETHANOL: ISOPENTANB: DIETHYLBTHER 

(2:5:5,v/v)]~~ -185” 

B 
C-C-CH,-CH, 

R 1 JH , 

Compound 

No. 
R 

n + ff’ 
Compound 

n + n* 

R 

1. AE 
No. 

1 AE 

1 4-H 364 

348 

333 

320 

309 

2 4’-CH, 362 -0.107b 

354 + 0020 

345 -0176 

339 + 0009 

331 -0.141 

318 -0-085 

308 - 0047 
3 4-F 361 -0-096’ 

353 +0@03 

344 -0176 

330 -0.169 

318 -0-122 

307 - 0.073 

4 4’-Cl 368 - 0.032 

359 +o-005 

350 - 0.059 

-0.134’ 

- 0.230 

- 0.208 

-0.156 

-0.109 

4 J-Cl 333 
(contd.) 322 

311 

5 4’-Br 368 -0047 

360 +0-030 
351 -0.111 

343.5 + 0036 

335 -0092 

329.5 +0@11 

322 -0.056 

310 - 0.030 

300 -0013 
6 4’-CH,O 356 -O@W 

349 + OJI52 

340 -0.098 

333 +0089 
327 -Ml6 

319 + 0.078 
307 +OQ77 

7 2’-Cl-4’-CHsO 322 -0.319’ 

- 0.056 

- 0.039 

- 0.025 

a ‘L,: I, = 278; AE = +0.159 c ‘L,: .I = 245; AE = -0.515 
‘L,:I=~~~;AE= -0.732 *'L,:I=265;&= -0.390 

b IL,: A = 250; A& = -0.942 "L,:1.=260;Ae=+0440 

Et 
+ 

0 

4 Q 
H Me 

Ila 

The Ph group may be between the Et group and the hydrogen atom (IIa) or between 
the Me group and the hydrogen atom (IIb). Conformations IIa and IIb will differ only 
slightly in energy, IIb probably being the more stable. Therefore at low temperature 
IIb should predominate. From the CD data it is clear that for (01 the negative band 
becomes much stronger at low temperature. Consequently conformation II\> should 
give rise to a negative CD band. This would imply that in IIb the chirality of the 
benzoyl chromophore (i.e. the twist around the Ph-C single bond) would be opposite 
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FIG 4. CD spectrum of 2-methyl4’chlorobutyrophcnone in hexane (-), ethanol (- - -), 
EPAat185”C~~~~~)andEPAat25DC(--------) 
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Ro 5. CD spectrum of 2-methyl-%‘-bromobutyrophenone in hexane (-), ethanol (- - -), EPA 
at-l85”Cc.... )andEPAat25”C(-- -. -.) 
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FIG 6. CD spec~um of 2-methyM’-methoxybutyrophcnone in hexane (-), ethanol (- - -), 
EPA at - 185°C ( . . . ..)andEPAatZYC(--------) 



0. Ko~vw 

FIG 7. CD spectrum of 2-methyl-2’-chloro4’methoxybutyrophenonc 

EPA at - 185”C~~~~~)and EPA at 25”C(--------3 

are overlapping. In agreement with this suggestion is the fact that in the only com- 
pound where the ‘L, band is clearly observable (l), it is indeed positive at - 185” and 
negative at room temperature in EtOH. 

The negative As-values* of the CD-spectrum of 7 largely exceed those of the other 
compounds. Probably the conformational equilibrium is shifted more to formula 
IIb because of the larger size of the &to-substituted Ph group. 

We conclude that two conformations (IIa and IIb) predominate in 2-methyl 
butyrophenones at room temperature and that the conformational equilibrium is 
shifted from IIa to IIb by lowering the temperature or changing the solvent from 
apolar to polar. 

The ‘L, and ‘Lb CD bands cannot be observed in many cases, probably because the 
intensities and therefore the A&/E ratio are very small as a result of cancelling of 
positive and negative bands. 

l Because of the unknown optical purity it might be argued that it is not warranted to draw conclusions 
from the intensity of the CD bands. It is hardly likely, however, that during synthesis a large difference in 
degree of racemization occurs for 6 and 7. If a difference does exist, the latter compound is expected to be 
least optically pure, because the reaction conditions were more severe. 
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EXPERIMENTAL 

The (SFZ-methyl butyrophcnones were prepared as described by Desai et al.’ The optical purity of the 
products was discussed under Results section. Specific rotations and bps are as follows : 

Compound b.p. (“/mm Hg) [alA (EtOH) 

1 621025 +28.5 
2 SO/@5 +251 
3 85104 + 20.3 
4 95104 +94 
5 105/@8 + 12.9 
6 105/04 + 15.4 
7 120/O-45 + 1.3 

CD measurements were made on a Jouan Dichrograph 185”. provided with a low-temperature accessory. 
The UV spectra were measured on a Cary 14 spectrophotometer. The low-temperature & values were 
corrected for shrinkage of the solvent”) 
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