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In a previous paper it was shown that, in ether solution, addition reaotions to di- 

aynrnetric ketones,of Grignard reagenta that mere oomplexed with 1,2:5,6-di-0-isopropylidene 

-+l.uoof'urarws (1)werehighlystereoseleotive affoAi.ng asynmetrio oarbinolr inhigh 

optical yield.' We nom report that an attempt to prepare optioally aotive I-oyolcheryl-1 

qhenylprop-3-yn-1-ol (II) by reaotion of oyolohexylphenylketone with an ethyqvl magnesium 

bromide -(I) oomplex in ether, using reaotion oonditions' that for non-aoetylenio Grignard 

reagents afforded maxUmnn yields and maximum optioal yields of carbinols, was unauoceraful 

presumably because of the poor solubility of aoetylenio Grignard reagents in ether. Her- 

ever, when ether maa replaced aa solvent by tetA@rof wan treatment of oyolohqvlphenyl- 

ketone with the (I) - HC = C&Dr oomplex afforded II (75%) with [aTDo + 0.6f (3 40 

in ohlorofom). lhe optioally aotive II, maa oonverted into 2-oyoloharyl-*hydrcqv-2-phql- 

aoetaldabyde, [a], - 6.94' (2, 2 in ohlorofom) by auooeasive partial reduotion, osmium 

tetraoxide hydroqvlation and sodium periodate tidation, Since (-)-2-oyolobqyl-2-Qd.rw 

-2-phenylaoetaldebyde haa the R-oonfiguration2 and when optioelly pure has a apeoifio 

rotation of -23@ it followa that the optioal yield of S(+)i-oyolohea@-1-phe@prop-3-yn 

-l-ol was only 3 o/o. It is ofintereatthatalthough the optioal yiaa in Ctm&drofban 

was low the sterio oourse of the reaotion of the ethynyl Gr&nard reagent - sugar oomplex 

with oyclohexylphenylketonewaa the same a8 the Me&I - oyoloh~lphenylketone reaotion 

in ether wbiob afforded preponderantly (~oy~oh~~~lphel~~~~'. 

Inanattemptto improve the optioal yiela of II the reaotiona in ether cf BcOC= CH 

(in this paperR = oyolohexyl) with a FhwBr- I oomplax and of PhCOC = Ui with a B.@Br 

- (I) oomplex were -a. [me praotioal prooedure used in eaoh ease uaa to add the 

ethynyl ketone (I mol) to the oomplex frcun GrQnard reagent (3.5md)d 1 (2 mol) at room 

temperaturs and to monitor the reaotion by t-1.0. with mixtures of ether- lightpetrdleum 
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(b.p. 60 - 8@), ether - bensene or eoetone - light petroleum (b.p. 60 - 80") 8s solventi, 

Col~mnchrarstogrspby oversilios(Merok) in one OF~OFB of theebove solvent m-es I~(LI 

ured to purify the produota whioh h8d elemental enelyses, 8nd i.r. and n.m.r. speotro~oop~o 

dab oonsi8tentdth the 8asignedstruoturea]. In the former 088e fxoproduok were 

obtained eeoh in 43% yield presumably by the sequenoe of resotions &own in Soheme 1. The 

first produot, 8n optically infiotive (2, W in CHCl,) syrup, wm II and i&e aeoond wed Iv 

m.p. 8-P (irar l th8nol), CaJr + 2 (0, 2 in CAU,). In the letter case three produota 

mere obtainedr- 8) II (37%) faJ,“- 0.89 (3 2 in CIicl,); b) VII (12'/0) m.p. I& 

(frcm light petrcdeum, b.p. 40 - 60*), ral, c 0” (3 2 in CHCl,); o) VI (12x), m.p. 

88 - so" (fra~lightpefroleum, b-p. 40 - 600), 02: - 1.0-p (o, 4 in CHCl,). !Fhe 

sequenoe of reeotiona leading to VI and VH ia presumably (LIL filubkated in Suhme 2. zhe 

intermediate III (Soheme 1) 8nd V (Soheme 2) were not isCd8ted but evidenoe for their 

forastion maa provided when V ~8s isolated in high yield from the direot reaotion of 

PhCOC = CH with 0.5 molar equivalent of MeMgI in ether. 

The finding th8tII,formed in theR.COC- CH-(PhkgBr- I) re8otionnas optioally 

imotive ~8s unexpeoted partioulsrly sinoe IV hed appreoiable optiosl eotitity. This 

xwultsuggesta th8tRCCC= CMgBr oooadinates with Iinpreferenoe to thefolrmation of a 

PhYsBr- I ooordin8ted oompL8x. No 8uab distinotion ~89 app8rent in the PhCOC 9 CH 

-((BllgBr- I) reaotion in mhioh the produota II and VII were both optioally eotive. How- 

ever the optio.sl yield (4%) of II produced by the PhCCC - CH - (BYgBr - I) reeotion in 

etherm8a only ma@mllybetkr &an that obrervedinIIformed in the RCaph- 

(CIi=C&hr- I) re8otion in tetr&ydrcfuran and ws muah leer t&n would have been 

predioted8inee theoorreapondingPhcoMe - Rl&Br reaction afforded S(-)E%(B)(Me)*C4Ii in 

28% optioal yield. The variable optioal yields of the produota from raaotiona of 

Grisnaril reagents oomplexedwith (I) and ethynyl ketones serve.tO demonstrete further the 

ocmplemity of the ooordinating effectsbetween sugara andGrignwd reawnte. 

Although there havebeenm8ny reports' of reactions between a,g-unsetuznted (o)lefinio) 

ketones and Grignesa reagent8 the rsaotions of aoetylenio ketone8 and Gr@x8rd re8genb have 

been little inveskLget.ed 8nd oonaequently a number of points arising from the re8otiona 

iuu8tratedin schemes1 ad 28renorthy of oomment. Both the EM@r - PhCOC w CR and 

PhygBr - ~COC - M r.e8otj.o- ahov thst wher*)M 1,2-8ddition reaction8 to e-1 ketones 
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ooour preferentially when the aoetylene group is terminal, 1,4-addition reactions pre- 

ponderate when the triple bond forms part of a oafion ohain. 'Ihe rapidity of the I,4 

-addition reactions to the non-terminal aoetylenio bonds contrasted sharply with the 

apparent reluctance of IV and VI to undergo 1,4-addition reaotions aoross the alefinio bond 

although faoile 1,4-addition to VI resulted in aromatic substitution and the formation of 

VII. It is also of interest that whereas both PhCOC = CH and RCOC = CIi readily formed 

Grignard reagents uhioh partioipated in further reactions no products were detected to 

indicate further reactions of Grignard reagents formed from IV, VI or VII when the reaot- 

ions were carried out under the controlled oonditlons described. Even when PhCoC = M 

was treated with an excess of RXgBr for prolonged reaotion times II and VII were still 

the preponderant products although a multiplicity of other oomp~unb nere deteoted by 

t.1.0. 
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