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Absbati-Treatment of 2,6dimcthyl4methoxybenxaldehyde with MeMgI afforded two isOmeriC 
ethers, (1A and IB), instead of the desired I-(2,6dimethyl4methoxyphenyl)ethanol. The NMR spectra 
of the high-melting isomer (IB) showed the presence of hindered rotation of aromatic Me groups. The 
reactions and properties of these ethers and other related ethers were examined. 

IN CONNECTION with the structural elucidation of sclerin,’ a mould metabolite, it 
was of interest for us to prepare 1-(2,6dimethyl4methoxyphenyl)ethanol (2), as a 
model compound, which would be obtained by the reaction of 2,6dimethyl-4- 
methoxybenzaldehyde with MeMgI. In the course of this work we have found some 
interesting phenomena on this reaction and some interesting properties of its products. 

Treatment of 2,6-dimethyl-4methoxybenzaldehyde with MeMgI yielded a 
mixture of products, which on careful chromatography afforded two isomeric 
crystalline ethers, A; m.p. 71-72” and B; m.p. 105-106”, instead of the desired 
1-(2,6_dimethyl4methoxyphenyl)ethanol(2). 

The elemental analysis of the low-melting isomer A indicated an empirical 
formula C,,H,,03, and the mol wt (342) required for this formula was confirmed by 
a mass spectrometry. Since the IR spectrum of the ether A (Fig. la) shows no OH 
and CO absorption bands, the three oxygen atoms are probably present as ether 

groups (v, 1150, 1070 cm-‘). The NMR spectrum of the ether A (Fig. 2a) shows 
the presence of two Me groups attached to secondary carbon atoms bearing an 
ether oxygen and a Ph group* (6 1.39 ppm, 6H, d, J = 7 c/s, CH,CH-; 4.72 ppm, 

2H, q, J = 7 c/s,CH$J$-). The presence of four atomatic Me groups and four 
aromatic protons is indicated by a slightly diffused singlet at 2.18 ppm (W$= 3 c/s), 
and a rather broad singlet at 6.26 ppm (W& = 3 c/s), respectively. A sharp singlet at 
364 ppm (6H) is characteristic of the OMe group. These findings require that the 
low-melting isomer is represented by the structure 1. 

The IR and mass spectra of the high-melting isomer B (Fig. lb) are quite similar 
to those of the isomer A. The NMR spectrum of the isomer B (Fig. 2b), although 
similar to that of the isomer A in several respects, differs noticeably in the region 
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FIG. 2a. 

of the aromatic Me group signals. The shape of signals are clearly temperature 
dependent. In the spectrum measured at 16” two very broad signals are observed 
and this indicates that the aromatic Me groups become non-equivalent probably 
due to a hindered rotation. At 20” these two peaks coalesce (1.3-3-O ppm). The spectrum 
measured at 45” shows a somewhat broad singlet (W$ = 5.8 c/s) and this is indicative 
of rather faster rotation at this temperature. From these findings the isomer B 
also should be represented by the structure 1. 

These ethers were synthesized unambiguously by the acid- or base-catalyzed 
dehydration of 1~2,~imethyl~-methoxypheny~~thanol (2) obtained from 26 
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Fro. 2b. 

dimethyl4methoxybenzaldehyde using methyllithium. When the reaction was 
conducted in the presence of catalytic amount of ptoluenesulphonic acid, in addition 
to 2&limethyl4methoxystyrene, which resulted from intramolecular dehydration, 
a mixture of the ethers, 1A and lB, was obtained. 

When the complex obtained by the Grignard reaction of 2,6dimethyl4methoxy- 
benxaldehyde with MeMgI, was decomposed with hydrochloric acid, the initially 
formed alcohol 2 suffered an easy intermolecular dehydration to give the esters 
1A and 1B. On the other hand, when the complex was decomposed with ammonium 
chloride, only the alcohol 2 was obtained. Furthermore, when the alcohol 2 was 
treated in boiling benxene without a catalyst, the starting material was recovered 
unchanged. From these results we concluded that the ethers are formed by the 
action of a Lewis acid, such as MgClI, on the alcohol 2 during working up. This 
conclusion is also supported by the fact that the formation of ethers was not observed 
on a thin-layer chromatogram immediately after decomposition of the magnesium 
complex. However, after extracting the reaction mixture with ether followed by 
concentrating the extract, the alcohol 2 was almost completely changed to a mixture 
of ethers, 1A and 1B. 

Bromination of the high-melting isomer li with bromine water in acetic acid 
gave a dibromide, Cz2Hzs03Brz. The Nh4R spectrum of the dibromide shows a 
doublet at l-43 ppm (6H, .I = 75 c/s), two very broad signals centered at 216 ppm 
(12I-Q a sharp singlet at 390 ppm (6H), a quartet at 458 ppm (ZH, J = 75 c/s) and 
a singlet at 650 ppm (2I-I). These results suggest the constitution 3 for the dibromide. 
However, when bromination was carried out at higher temperature (60“) with 
bromine water in acetic acid, with dioxan-bromine complex or with bromine in 
methanol, 2,4dibromo-3,5dimethyl-1-methoxybenxene (4) was obtained in good 
yield. This was identified by a direct comparison with an authentic specimea* 
2.,4-Dibromo-3,5dimethyl-1-methoxybenzene was also obtained by treatment .of 
the dibromide 3 with bromine water in acetic acid at 60”. Therefore, the dibromide 
3 must be an intermediate in the transformation of 1B into 4. 

On the other hand, the bromination of the low-melting isomer 1A with bromine 
water in acetic acid gave 4, and with bromine in methanol gave 4,3,5dimethyl-l- 
methoxy-2,4,6-tribromobeee (5) and 6 (Ekperimental).t &etaldehyde was also 

l 2,4-Dibromo-3,Sdimethyl-1-mcthoxybcnxcnc wan syntlkizbd by treat@ 3.S-dimahyl-l-maboxy- 
bcnzm~ with bromine water in aatic acid. 

tFromthcavrikbkda~wecouldnotdirtinguishbctwanthctwoformuloe~Arad 
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isolated as a volatile reaction product. However, a dibromide correspond to 3 was 
not detected in the reaction products. 

Furthermore, treatment of l-(2,6-d&ethyl+methoxyphenyl)ethanol (2) with 
bromine in acetic acid also gave the dibromide 4 and acetaldehyde. 

Although there may be several mechanisms by which the formation of these 
products can be explained, the simplest would be that the nucleophilic displacement 
by the dibromide 3 on bromine gives the oxonium intermediate 7, which is in turn 
cleaved at the C-C bond to give the compound 4 and the cation 8. Decomposition 
of the latter would afford acetaldehyde and the compound 4, as shown in Scheme 1. 

In order to examine the reactivity of psubstituted ~~~e~yl~l~hyde~ we 
have also investigated the reactions of 2,4,6-trimethylbenzaldehyde and 2,6di- 
methylbenxaldehyde with MeMgI. 

In the case of 2,4,6-trimethylbenzaldehyde, similar results to those obtained with 
2,~~e~yl4me~oxy~~dehyde was observed ; that is besides the normal 
reaction product, the alcohol 9,* two isomeric ethers, (lOA), CZZH3e0, lap. 985- 
99*5”, and (lOB), Cz2H3e0, m.p. 119120”, which were found to be the ethers of the 
alcohol 9. Fuson et ~1.~ treated mesitylmagnesium bromide with acetaldehyde and 
obtained a small yield of the corresponding carbinol, but the major product was a 
compound which, from the analysis, they assumed to be the ether of the carbinol. 
Although they did not notice that the ether was indeed a mixture, this product 
must be the same as ours. The IR spectra of these ethers are almost superimposable 
and differ only in bands near 1080 cm- ‘. However, the NMR spectra are different 
from each other. The high-melting isomer 1OB shows similar NMR spectrum to 
that of the ether 1B with respect to the signals of the Me groups at 2-, 6, 2’- and 
6’-positions. This indicates that there may be hindered rotation of the Me groups. 
Bromination of the high-melting isomer 1OB with bromine water in acetic acid 
at 60” gave a dibromide 11. In this case resonance effect of psubstituent is so weak 
that there occurs no cleavage reaction but only the bromination of aromatic nuclei. 

In contrast with the foregoing cases, treatment of 2,6dimethylbenxaldehyde with 
MeMgI gave only a normal reaction product, ~~2,~~ethylphenyl~~yl alcohol. 
Schwartzman and Corsor? treated ~4d~ethylph~y~a~~i~ iodide with 

6A X-HY=Br 

68 X-BrY=H 
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acetaldehyde. In one experiment they obtained a poor yield of 2,ddimethylphenyL 
methylcarbinol and 2,6dimethylstyrene. In another experiment, they obtained the 
ether of 2,6-dimethylphenyhnethylcarbinol, although in poor yield. In our case the 
formation of the ether was not observed.* 

These observations strongly suggest that the electron donating psubstituents 
assist the ether formation under the action of Lewis acid. Each pair of these ethers 
must be DL- and meso-type of isomers. It appears to be the fust example that these 
types of isomers show the presence of hindered rotation of aromatic Me groups. 
But we can not draw any conclusion on the stereochemical assignment of these 
ethers from our experimental results. An unambiguous proof on this problem is 
now in progress. 

l When l+!&dimethylphenyl)thyi alcohol was treated with a catalytic amount of ptohuznesulphonic 
acid in benzene, two isomeric ethers were obtained 8ec Experimental. 
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EXPERIMENTAL 
M.I~ are uncorrected. CHCI 3 was purified by ~baking with conc HaSO, and NaOHaq, dried over sofid 

NaOH and digilled prior to use. IR abeorption spectra were recorded on Japan Spectrmcopic IRS spectro- 
meter. NMR spectra were me~ured on Japan Electron Optics C-60 q~ctrometes operating at 60 Mc/s 
with TMS as internal ~mdarcL ~ shifts and coupling constan~ are expressed in ppm from TMS 
and in c/s, re~ectively. Mass spectra were me~ured by Dr. Tatenmtsu of Nagoya Univeralty. Thin-layer 
chromatoplates were prepared from Merck's Kies~ Gel (3. 

OrChard ~ of 2,6-d/n~yt-4-s~Soxyb~at~h~ 
(a) A soln of MeI (4.3 g; O03 mole) in dry ether (25 ml) was added during 30 rain at room temp to a 

stirred mixture of Mg (590 rag; 0024 mote) and dry ether (5 ml~ AP.~ re0u~in~ for an additional hr, the 
mixture was ~oled in an ice bath, znd a soln of 2,6-dimethyl-4-methoxyheazaldehyde (3-3 g; 002 mole) 
in dry ether (20 ml) was added with i ~ i n 8  durin8 20 rain. A t ~  refluxing f~  a ½ ~ ,  ~ ~ ~ x  
was d e ~  with cold dil HCL The ethel layer was a~rated, washed with dil Na2S2 O3 ~ Nail.s ~ 
and water, and dried. The crude product, obtained following ~movAl of the solvent, was chromatographed 
over silica gel. Elution with CHCI 3 gave IA (539 rag) as plates from EtOH, m.p. 71-72 °. (Found: C~ 77.21 ; 
H, 8"92. CaaH300~ requirm: C, 77.15; H, 8.83~/0): MS m/e 342, 206, 191, 162 (ba~ peak): vm~ (CCI~ 
1600, 1150, 1090, 1070, 860 am - t  : ~u 225 n~ (e, 16.170): N'MR (CCI~ & 1-39 d (6H, J = 7 c/s), 2-81 s 
(12H, W½ : 3 c/s), 3-64 s (6H), 4"72 q (2H, J - 7 c/s), 6-26 s (4H, W½ - 3 c/s) ppm. Further elutiun with 
the same solvent gave the second isome~ (1B; 636 rag) as plates from EtOH, n~p. 105-106 °. (Found: C, 
77.25; H, 9-12. C2aH3oO 3 requires: C, 77.15; H, 8-83%): MS m/e 342, ~6. 191, 162 ~ peak): Ym 
(CCI~ 1600, 1150, 1090, 1070, 860 cm-l :  ~ R  225 mtt (s 15570): NMR (CCI~ 6 1.37 d (6H, J = 7 c/s), 
1.3-3~ m (12H), 3.81 s (6H), 4.59 q (2H, J - 7 c/s), 6-53 s (4H) ppm. Elutioo with CHCI 3 containing MeOH 
(0.5~ v/v) gave unchanged 2,6-d~yl-4-methoxybenzaidehyde (1.13 g). Further elutioa with CHCI s 
containin8 MeOH (5 % v/v) gave a mizture (270 rag) of IA and IB and 2 (by TLC and llt g~x~tmm)~ 

(b) Thz reaction was ~ t e d  Its described above except that 2,6-4i _meth~methoxybeozaklehyde 
(500 rag; 0.03 mole) wag added to MeMgI (from 1.5 g Mel), and the rmu)ting complex wag decompmed 
with mid NHaClaq. The crude produ~ was chromatographed ove~ ~ gel. Elutioo with 
ether (1 ;1) gave unc, hanl~i 2,6-dimethyl-4-methoxylaatzaldehyde (152 rag). Further elution with CHCI s 
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gave 2 (306 mg) as prisms from pet ether. mp. 51-52”. (Found: C, 73566; II, 912 C,,H,eOs requirea: 
C, 73.30; H. 895 ‘/ : v,, (CC&) 3800, 3400-3200,1620,1320, lzoa, 1100.1070 cm-t: NMR (CDCl,) 
6 150 d (3H. I = 7 c/s), 1.94 s (lH), 240 s (6H), 3.75 s (3H), 531 q (lH, I = 7 c/s), 653 II (2&I) ppm. 

(c) To a stirred mixture of Li (200 mg; 0029 mok) and dry aher (20 ml) a aoln of MCI (5 g; 0035 mok) 
indryeth~(4oml)wasaddsdduring3omin~gioankxbath.ARcr~~for1~5hr,thcmixturc 
was cookd. To this mixtute a soIn of ~~~14~0~~~ yde (O%l g; Ooos mok) in dry 
et&r (15 ml) was added with &ring during 30 min. After re.flusing for an additional br, the compkx was 
decompomd with the cold mixtute of NasSsO,aq and NasSO*aq with stirring. The etba layer was 
separated, wasbed with water, drkd over NasSO,, concentrated, and the residue was cbromatogmpbed 
over silica gel. Elution with CHCl, containing MeOH (5 % v/v) gave 2 (@76 g) as plates from pet. ether, 
m.p. 51-P’; this alcoholwas identical (m.p., mixed m.p., and R spectrum)with 2 obtained above. . 

‘Deatment qf 1+?,6-dimethyh4-methoxyphenyfkthwml(2) whh maga&aa kdide 
Thcalcohol2(100me)wssdissolvadinanethasohofM~,pndthesolnollowadto~for24hr 

at room temp. RemovaI of the solvent aIforded a gum wbicb was cbromatograpbed over silica gel. El&ion 
witb CHCls gave 1A as plates, mp. 71-72” (9 mg). Fmtber elution with the same solvent gave IB aa plates, 
mp. 10~106” (51 mg). Tbeae etbers were identicaI (mp., mixed rap, IR and NMR npcctmm) rcspcdivdy 
with 1A and 1B obtained previously. 

17trrrbnmt qf1$&-dimethyl4ntethoxypbmy&tbanol(2) w&h ptohrene.w+hon& acid 
Tbe alcohol 2 (2tNl mg) was boikd with a catalytic amount of gtoluenesulphonic acid in pet e&r for 

20 min. Tbe crude product was cbromatograpbed over silica #el. Elution with pet. etber aBowled 2$- 
dimethyl4metboxystymne (25 mg) as needks from EtOH, mp. 6566”. (Found: C, 81.17; Ii, 8.53. 
CtiHt~O requirea: C, 8144; H, &70”&: v, (CC&) 1610, 1590 (sb), 1200, llS0, 1070,865,842 cm-‘. 
Elution with benzene gave 1A (49 mg), and further elution with the same solvent gave 1B (48 mg). 

z&mtznt ~l~~~~hyl4~~~xy~y~ (2) w&h &de aftumna 
The alcohol 2 (100 me) was heated under m&x with basic aIumina (20 * in pet. et&r for 3.5 hr. Tbe 

catalyst was filtered Oat, the solvent was removed, and the crude product was cbromatograpbed over 
silica gel. Elution with benwme gave 1A (16 m& Further elution with tbe same solvent gave 1B (12 mg) 

Brominathm dbyl~5adtnahyl4mcthoxy~y~~y~ ether (1B) with bromh rmur in tacetic add 
(a) At room tanperatwe. To a soln of 1B (80 mg) in AcOH (10 ml) Brs in water containing KBr was 

addrdwithshakingatroomtempuntilaradcolourp*rsistcd.OnstaadineatroomtcmRawhitegum 
separated, wbicb was crystaIli& from EtOH to give 3 (27 mg) as plate+ Be&t&n test ( +), mp. 126127”. 
(Found: C. 52.78; II, S-75. Cs2Hse0,Bri requires: C, 52.82; I& 5640%): v_ (CU.) 15&4,1312,1192,1163, 
1102,1090,838 cm-’ : NMR (Ct&) 6 1-43 d (6I& J - 79 c/s), 14-30 m (12H), 390 s (6H), 458 q(2H, J - 
71) C/Sk 6-50 s (2X wt = 49 c/s) ppm. 

(b)At609ToasolnoflB(lMmg)iaAcOH(ZOml),Br,iawat~con~gKBrw~~~~g 
at 60” until a red colour persisted. On standing at room temp, white crystals separated, wbicb was recrys- 
tall&d from EtOH to give 4 (170 mg) as plates, Be&&in teat (+), mp. 1095-110”. (Found: C., 36%; 
II, 366; Br, 54.51. &.HteOBrs requires: C, %77; H, 343; Br, %33 TJ: v_(CCl,) 1570,1327.1214,1102. 
1047.936.835 cm-‘: NMR (CC&) 6 2.38 s (3H), 260 s (3H), 3% s (3H), 666 s (lH, W+ = 34 C/6) ppo~. 
Thi6 wm i&n- by a direct comparison witb an authentic sampk wbicb was obtained by treatment 
of 3$dimetbyl-i-metboxybenzone with Br, water in AcOH (mp., mixed mp., IR and NNR spectn@ 

lfurtnwnt of b~li~~hy~~~xy~y~thy~ ether (1A) with bromine water fn acetic a& 
ToasdnoflA(60mg)inAcOH(lO~~Br,inwatacon~KBrwasaddedwithshakinginm 

ice bath until a red c&our pemkted On standing at room temp. white crystals separated. Retion 
fromEtOHgave4asplatas.mp. 109+110”(32mg),wbichwasidentical(mp.,mixedmp.and1Rspect~m) 
with 4 described above, 

BmmirWon o/the high-melting ether (lil) with dioxm-brondne complex 
To a soln of IB (60 mg) in dry ether (So ml) dioxan-bromme compkx (140 mg) was added at room temp 

with~~ThosolvcntwunmovcdPndtbcrwiduewu,aystollimdfromEtOHtogire49l~ 

(SO m& 
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Bromination ofthe low-melting ether (1A) with bromine in methanol 

The low-melting ether 1A (53 mg) was dissolved in MeOH containing Br,. After standing for 10 mitt, the 
solvent was removed under a stream of N,. The effluent vapour was bubbled through a soht of 2,4-dinitro- 
phenyIhydraxine in HCIaq. The ppt was collected by tIltration and recrystaBixed from EtOH to give 
needles, m.p. 146-147” (62 mg). This was identified with 2,4-dinitrophenyIhydnne of acetaldehyde by 
a direct comparison with an authentic sample (m.p. and IR spectrum). The residue was chromatographed 
over silica gel. Elution with pet. ether gave 5 (18 mg) as needles from EtOH, Beilstein test (+ ), rap. 116.5”. 
(Found: C, 29.34; H, 264. C,H,OBr, requires: C. 2899; H, 246y’J: v, (CC13 1365, 1320, 1083, 983, 
944 cm-‘: NMR (CDCI,) 6 2.61 s (6H), 3.88 s (3H) ppm. Further elution with the same solvent gave 
4, m-p. 110” (18 mg). Furthermore, elution with pet. ether containing benzene (10% v/v) gave 6A or 6B- 
(16 mg) as needles from EtOH. BeiIstein teat (+), m-p. l&141”. (Found: C, 29.13; H, 2.76. C,H,OBr, 
requires : C, 289 ; H, 246 %) : v, (CHCI,) 1580,1335,1103,1056.990,950,880,848 cm-’ : NMR (CDCI,) 
6 2.62 s (3H), 3.88 s (3H), 461 s (ZH), 690 s (H-I) ppm 

Bromination ofthe high-melting ether (1B) Hith bromine in methanol 
Working-up in a manner similar to the one described for lA, the high-melting ether IB (90 mg) gave 

4 (125 mg), 5 (23 mg), m.p. 116”. and acetaldehyde as a volatile reaction product. 

Dearment ofthe dibromide (3) with bromine water in acetic acid 
To a soln of 3 (35 mg) in AcOH (5 ml) Br, in water containing KBr was added with shaking at 60 

until a red colour persisted. On standing at room temp. white crystals separated and were recrystaIlixed 
from EtOH to give 4 (25 mg), m.p. 109~~110”. 

Bromination of 1-(2&-dimethyl4methoxyphenyl)&anol(2) with bromine water in acetic acid 

Working-up in a manner similar to the one described forlA, compound 2 gave 4 and acetaldehyde as a 
volatile reaction product (identified as 2,4dimitrophenylhydrane). 

Treatment of the high-meltiag ether (1B) with aluminiwn chloride 

mixture was poured into ice water (10 g) and the benzene layer was separated. The aqueous layer was 
acidified with HCl, extracted with benxene, and the combined benxene extracts washed with 1% NaOHaq. 
The restthing aIkaIine soln was acidified with HCl and extracted with ether. Removal of the solvent gave 
3,5dimethylphenoI as needles, mp. 62-64” (70 mg); identical with an authentic sample (m.p. and IR 

spectrum). 

7Yeatment ofthe dibromide (4) with hydroiodic acid 
The dibromide 4 (550 mg) was heated under reflux in a soln of AcOH (13 ml), Ac,O (65 ml) and HI 

(d, 1.7 : 32 ml) for 2 hr. The reaction mixture was poured into ice water (200 g) and extracted with ether. 
The ether layer was washed with NasSsOsaq, NaHCO,aq and water, and dried. Removal of the solvent 
gave 3,5-dimethylphenol(204 mg) as needles from pet- ether, mp. 6264”. 

Grignard reaction of mesitakiehyde 
(a) To an ether soln of MeMgl (from 8.5 g of MeI) mesitaldehyde (3 g) in ether was added with stirring 

in an ice bath. After refIuxing for 1 hr, the resulting complex was decomposed with cold dil HCI. The ether 
layer was washed with Na,S,O, aq, NaHCO, aq and water, and dried. The crude product was chromato- 
graphed over silica gel. Elution with CHCI, gave IOA (571 mg) as plates from EtOH, mp. 985-99.5. 
(Found: C, 84.97; H, 9.74 C,,H,,O requires: C, 85.11; H, 9.74%): v, (CCI,) 1615, 1160, 1095, 1075, 
945,855 cn- ‘: NMR (CD&) 6 1.43 d (6H, J = 67 c/s), 2.20 s (18H), 4.91 q (2H, J = 6.7 c/s), 681 s (4H. 
WJ = 2.3 c/s) ppm. Further elution with the same solvent gave 10B (825 mg) as plates from EtOH, m.P. 
119-120”. (Found: C, 85.14; H, 980. CssHs,,O requires: C, 85.11; H, 9.74%): v, (Ccl,) 1615, 1150, 
1095.940.855 cm- 1 : NMR (CDCI,) 6 144 d (6H, J = 6.7 c/s), 15-2.5 m (12H), 2.25 s (6H). 4.63 q (2H, 
I = 6.7 c/s), 679 s (4H, Wi = 3.3 c/s) ppm Further elution with CHCI, containing MeOH (05% v/v) 
gave 7 (1.1 g) as prisms from pet- ether, mp. 715-72”. (Found: C, 8047; Il. 983. Cl,Hi60 requires: C, 
8044; H, 9.83%): v, (CCIJ 3850,3400,1620,1260,1150,1092,1070,892,855 cm-‘. 

(b) To a soln of MeLi in ether Cprepared from Me1 (5 g) and Li (200 mg)] an ether sohr of meaitaldehyde 
(1 g) was added with stirring in an ice bath. After refluxing for 1 hr, the complex was decomposed with the 
cold mixture of Na,S,O,aq and NasSO,aq. The ether layer was washed with water and dried. The crude 
product was chromatographed over silica pL Elution with CHCI, containing MeOH (3% v/v) gave 7 
(825 mg) as plates from pet. ether, mp. 715-72”. This alcohol was identical (mp., mixed mp, TLC, and 
IR spectrum) with 7 described above. 
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Tkeatment of l-(2,4,6-trimethylphenyk)ethanol(7) with magnesium iodide 
The alcohol 7 (200 mg) was dissolved in an ether soln of MgIl and allowed lo stand for 48 hr. As the 

alcohol 7 was unchanged, the ether soln was refluxed for 1.5 hr. After removal of the solvent, the crude 
product was chro~to~aph~ over silica geL Elution with CHCls gave IOA (8 mg) as plates from &OH, 
lap. 98%95”. Further elution with the same solvent gave 10B (129 mg) as plates from EtOH, m.p. 
119-120”. These ethers were identical (m.p., mixed m.p., TLC, IR, and NMR spectrum) respectively with 
IOA and IOB obtained previously. 

7kearment of l-(2.4,6-himeihylphenyl)ethanol(7) with p-toluenesulphonic acid 
The alcohol 7 was boiled with a catalytic amount of p-toluenesulphonic acid in ether for 5 min. The crude 

product was c~o~to~ph~ over silica gel Elution with CHCI, gave lOA, m_p. 99” (40 mg). Further 
elution with the same solvent gave lo& mp. 1 lQ-120” (84 mg). 

nealment o/ 1-(24,6_trime~hylpheny[)ethmtol(7) with basic ohonino. 
The alcohol 7 (70 mg) was heated under reflux with basic alumina (20 mg) in pet. ether for 22 hr. The 

catalyst was filtered off, the solvent was removed, and the crude product was chromatographed over 
silica gel. Elution with CHC& gave a mixture (2 mg) of 1OA and 1OB. Further elution with CHC19 contain- 
ing MeOH (5 % v/v) gave the unchanged 7 (65 mg). 

7teatment o/the high-melting ether (1OB) with dioxan-bromine complex 
To soln of 1OB (100 mg) in dry ether (50 ml) dioxan-bromine complex (200 mg) was added at room 

temp with stirring. The solvent was removed and the crude product was chromatographed over silica gel. 
Elution with pet. ether gave 11 (50 mg) as plates from EtOH, m.p. 154-155”. (Found: C, 5675: H. 620. 
C,,H,sOBr, requires: C, 5642; H, 6.03%): Y_ (Ccl,) 1185, 1163, 1093,979, 947, 865 cm-‘: NMR 
(CDCI,) S 1.44 d (6H, J = 6.7 c/s), 1.3-33 m (12H), 2-36 s (6H), 4.58 q (2H, J = 6.7 c/s), 6.84 s (2H, W4 = 
4.5 c/s) ppm. 

Treatment of the low-melring ether (lOA) with dioxan-bromine complex 
To a soln of 1OA (30 mg) in dioxan. dioxan-bromine complex (50 mg) was added at room temp with 

shaking. The solvent was removed and the crude product was chromatographed over silica gel. Elution 
with pet. ether gave 12 (12 mg) as needles from &OH, nip. 57-58”. (Found: C, 38.30; H, 3.88. C,H,,Br2 
requires: C, 38.87; H, 3~63yJ: v, (CC&) 1590, 1170,980,895,865 cm-‘: NMR (CDCI,) d 232 s (6H), 
2.61 s (3H), 699 s (lH, W+ = 2.4 c/s). 

7’reotment of l-(2,4,6-trimethylphenyl)e~honol(9) with bromine wawr 
To a soln of 9 (300 mg) in AcOH (30 ml) Br, in water containing KBr was added with shaking at room 

temp until a red colour.pcraiated. The solvent was removed under reduad press and the midue. was washed 
with water. Tbe cn~de product was chromatograpbed over silica gel Elution with pet. ether gave l2 (310 mg) 
as needles from EtOH, m.p. 57-58” : this bromide was identical (rep., mixed m.p., TLC, and IR spectrum) 
with 12 described above. 

Grignard reaction qf2,6-dimethylbenznldehyde 
To an ether soln of MeMgl (from 3 g of Mel), 2.6dimethylbenzaldehyde (1 g) in ether was added with 

stirring in an ice bath. After refluxing for 1 hr, the resulting complex was decomposed with cold dil HCL 
The e&r layer was washed with Na,S,Osaq, NaHCOsaq and water, and dried. The crude product was 
chromatographcd over silica gel El&on with CHCl, gave 13 (600 mg) as prisms from pet. ether, mp. 
6667”. (Found: C, 7990; H, 955. CIOHL40 requires: C, 7995; H, 939%): v_ (CC&) 3800,3400,15QO, 
1105, 1085 (sh), 1074 910,892 cm-‘: NMR (CDCl,) 6 1.51 d (3H, J = 6.7 c/s), 1.95 s (lH), 2.42 s (6H), 
5.37 q (lH, J = 6.7 c/s), 703 s (3H) ppm. 

The reaction was carried out according to Schwartzman’s method3 To an ether soln of 2,6dimethyl- 
phenylmagnesium bromide (from 1 g of 2,6dimethylbromobenzene) acetaldehyde (@‘I g) in dry ether 
was added with stirring in an ice bath. AtIer refluxing for 4 hr, the resulting complex was decom@ 
with cold dil HCL The ether layer was washed with Na2S,0,aq, NaHCOsaq and water, and dried. The 
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crude product was chromatographed over silica gel Elution with CHCl, gave 13 (60 mg) as prisms from 
pet. ether, mp. 66-67” : this alcohol was identical (m.p., TLC, and IR spectrum) with 13 described above. 

neatment of l+?$-dimethylphenyr)cthanol(l3) with p-tolumcsu lphonic acid 
(a) The alcohol 13 (300 mg)was boiledwith a catalytic amount of p-toluenesulphonic acid in ether for 

12 hr. only unchanged 13was recovered. 
(b) The alcohol 13 (300 mg) was refluaed with a catalytic amount of ptolueneaulphonic acid in benzene 

for 12 hr. The crude product was chromatographed over silica gel Elution with pet. ether gave 14A (15 
mg) as prisms from EtOH, mp. 815-82”. (Found: C, 8504; H, 949. C10Hz60 requires: C, 85-05; H, 
928%): V, (Nujol) 1580, 1095 (sh), 1088, 1093, 945, 792, 790, 750 cm-’ : NMR (CCl,) 6 1.42 d (6H, 
J = 6.7 c/s), 2.12 s (12H), 481 q (2H, J = 67 c/s), 677 s (6H) ppm. Further elution with the same solvent 
gave 14B (106 mg) as plates from EtOH, m-p. 143-144”. (Found: C. W78; H, 9.21. C2,,Hz60 requires: 
C. 85.05 ; H, 9.28 %): v, (Nujol) 1580, 1092, 1076, 940, 780, 750 cm-‘: NMR (CDCI,) 6 1.45 d (6H, 
J = 67 c/s), 16-2.6 m (12H, broad), 462 q (2H, J = 6.7 c/s). 6% s (6H, Wi = 2.4 c/s) ppm. 

7keatment of l+Z&-dimethylphenyf)ethuno~(l3) with bromine water. 
To a soln of 13 (100 mg) in AcOH (20 ml) Br, in water containing KBr was added with shaking at 60 

until a red colour persisted. The solvent was removed under reduced press and the residue was washed with 
water. The crude product was chromatographed over silica gel Elution with CHCl, gave 15 (89 mg) as 
plates from pe.t. ether, m.p. 61-62”. (Found: C, 52.20; H, 5.95. C,,H,sOBr requires: C, 52.42; H, 5.72%): 
v, (oil) 3300, 1180, 1143. 1095. 1085, 1075, 1010, 1000, 900, 810, 760 cm-‘: NMR (WI,) d 1.37 d (3H. 
J = 67 c/s), 2.22 s (WI), >27 s (3H), 2.45 s (3H), 5.24 q (lH, J = 67 c/s), 673 d (lH, I = 9 c/s), 7.29.d 
(J = 9 c/s) ppm. 

Treatment of bb[ 1-(2&dimethylphenyr)ethyCJ ether (14A) with bromine water 
To a soln of 14A (30 mg) in AcOH (10 ml) Br, in water containing KBr was added at room temp until 

a red colour persisted. The product was isolated in the usual way and the unchanged 14A was recovered. 

Deotment of bis(l-(2&-dimethylphenyl)ethyCJ ether (14B) with bromine water 
To a soln of 14B (30 mg) in AcOH (10 ml) Br, in water containing KBr was added at room temp until 

a red colour persisted. The product was isolated in the usual way and the unchanged 14B was recovered_ 
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