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Summq A tnmethyls~yl(77MS) subshtuent 1s used to wntml the metal-ammoma reduction ofphenanthrenes 
The TMS group IS then removed by tetn?bu~lammomum fluonde (TBAF) and replaced by ertber H or R ’ 

The Birch Reduction, together wnh related metal-ammonia processes, has become an important synthehc 

method 1 The reactlon 1s hrmted, however, m that the regmchemlstxy 1s dictated by the electron density 

dlsmbuuon 111 the anionic mterm&ates We recently mtroduced a method for the regmchermcal control of this 

reactlonmthenaphthalenesystembytheuseofslhconto~treducaon.2 For example, 1-methyl-naphthalene 

C&$&g-~ 

R R R 

Me 

TBAF -03 0 I 

R=H R=SiMq 

reduces exclusively m the unsubsmuted rmg to produce 5-methyl-1PQhydronaphthalene However, l-methyl- 

4-mmethyls~lylnaphthalene reduces in the subsmuted nng so that subsequent removal of the mmethylsdyl (TMS) 

group with tetrabutylammonmm fluor& (TBAF) affords the “nusonentated” reducnon product, 1-methyl-1,4- 

dlhydronaphthalene We have Since learned that khcon mtified reduction” can be employed to control 

overreduction in cases where it 1s Mfkult to stop the reaction after only two hydrogens have been incorporated 

In ad&non, we have also developed a procedure for “nhcon mtified reducnve alkylanon ” That is, the reduction 

can be controlled by slhcon whch 1s subsequently replaced by alkyl rather than hydrogen 
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arene more machve. but now the monoamon is stabihzed and persists under the reacuon condmons as long as the 

temperature IS kept low (-78’C). This prevents overreducuon. Subsequent removal of TMS 1s easily 

accomphshed vvlth telrabutylammomum fluonde (TJUF) m THF. 

The geometry of the tiydm products cz) was assigned on the baas of the Jw10 couphng constants. 

These values (5.3 Hz for R = Me and 5.0 Hz for R = Et) are qmte consistent with previous values for a 

pseudoaxlalipseudoequatoti relaaonshlp between Hg and Hto mdlcatmg 3 to be the CIS isomer 7 This IS also 

consistent ~nth a pseudoaxlal position for R m the monoamon (5’) with protonation takmg place from the opposite 

(and pseudoaxlal) side 

We have also learned that the mmethylsdyl group can be replaced Hrlth alkyl (Me or Et) ThLb 

! 9-alkyl- or 9.10~d~alkyl-9,10- 

DHP’s, but rather 4a-alkyl-2,4a9,10-tetrahydrophenanthrenes. Thts results from protonauon of the 9,10-DHP 

monoamon (as discussed above), and a subsequent second reducuon producmg a tetrahydro monoamon which 

persists m ammoma. 

Thus s&on mod&d reductive alkylauon IS accomphshed m the followmg way (1) using anhydrous 

TBAF,* (2) keepmg the reacnon temperature low (-30 oc) to slow compeutlon with nsldual water 111 the TBAF, 

R’ = Me, Et 

and (3) havmg RX present with the DHP before the TBAF IS added. The results summanz ed m Table 1 m&cate 

good to excellent yields. Moreover, the tram isomers axe produced, and dus IS the opposite result as compared to 

reduction of 9,10-Qalkylphenanthrenes which afford CIS lsorners4~~ 
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1. Dm . . . of C&s . em__ 9 R 10 s _ _ 

B Kx 
H Me1 90 10 

H Et1 82 18 

Me Me1 92 8 

Me Et1 78 22 

a Run at -30 cC m THF wnh anhydrous TBAF for 2 hrs. Yrelds are 

uncorrected GLPC 

We expect that this new procedure wtll represent an important route for the “reductive alkylatton” of 

aromatic compounds Studies are currently underway to &termme the apphcalnhty to other polynuclear aromatic 

systems 
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For example, see the brommahon procedure in reference 4 

Lithium (2.5 mol) was added to the arylsllane m THF/NH3 (1 2) at -78OC After 20 mmutes the solution 

was quenched wnh solid ammomum chloride 
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In the case of 9-methyl-IO-ethyl-DHP, tram assignment was made on the basis of the small Jg,lo couplmg 

constant (1.8 Hz) 7 The trans dtmethyl is a known compound 4 
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