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GM 12672-10 
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PRINCIPAL INVESTIGATOR OR PROGRAM DIRECTOR (Last, First, Initial) 

Burgess, Edward M.  
PERIOD COVERED BY THIS REPORT 

THROUGH 

NAME OF ORGANIZATION 

Georgia Inst. of Technology 
TITLE (Repeat title shown in Item 1 on first page) 

The Chemistry of New Functional Groups in Enzymes 

03/01/79 12/01/79 

1. List publications: (a) published and not previously reported; (b) in press. Provide five reprints if not previously submitted. 
2. List all additions and deletions in professional personnel and any changes in effort. 
3. Progress Report. (See Instructions) 

1. None 

2. Professional Personnel  

Deletions: 

Pulcrano, Maria C. 	Res. Assistant graduated (Ph.D.) 08/01/79. 

Yoshimura, Toshiaki Postdoctoral Assoc. terminated 	02/31/79. 

Additions: 

Earnhardt, Laurence Res. Assistant 	09/01/79 

McGraw, Earl C. 	Res. Assistant 	09/01/79 

Vanderver, Donald 	Postdoctoral Assoc. 10/01/79 

No change in effort. 

3. Progress Report  

The numbering of topics in this report follows from our proposal. 

1. Hypervalent First and Second  Row Molecules.  

The reaction of with CF 3OF in MeC12  solution at -78 °  gives the salt Z 

which upon standing at 20 °  in MeCN solution gives the unstable fluoride 

3. Nmr spectroscopy of 3 in solvents which are known to stabilize (via 

H-bonding) fluoride ion reveals a doublet ('H- 19F coupling) for the viryl 

protons and thus we may assign a non-hypervalent structure to this species 

in solution. We are currently determining the solid state structure of 

via x-ray diffraction at -60 °  in hopes of uncovering hypervalent structure 4,i. 
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2. 	Thione Ylides. 

A preprint describing some of our completed studies on thioneS-imides is 
included with this report. We have continued our investigation on derivatives 
of thione ylides including some new reactions of the disulfide 	In the 
presence of one equivalent of water 5 is presumbably transformed into the 
electrophilic species k which iswapkble of reaction with alkenes and enols as 
illustrated below. The formation 1 derived from the less stable enol of 
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methylcyclohexanone is interesting and we are currently investigating its 
transformation to such inaccessable model compounds as: 



&= 211411, e..ni 

which illustrate a potential synthetic use for 	Futhermore, we found 
th4t salts with the general structure react efficiently at ,.-78 °  with alkyl 
and aryl lithium compounds to give the a-substitution product in high yield. 

This reaction, which probably proceeds via a single electron transfer, homolysis ) 
 and radical pair combination provides an excellent vehicle for the transforma- 

tion: 0 

X—C..142:--C. + RCA q 
ti 

Selenone Ylides  

We have initiated studies upon the chemistry of substituent stabilized sele-
none Se-methylides. The precurson selenone 10 has been prepared by the following 
reactions: 	 ti  
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and readily reacts with alkyl halides to give salts. First, we investigated 
the base catalyzed deprotionation of such salts derived from allylic halides 
such as 11. Rapid formation of the reductively coupled allylic system occured. 

	

• N 	 Meo- 

	

se- — 	=c1-1 Ph 
me 614 

	

( 	12,r- 	 8 c15 

Although the mechansim of this novel reaction remains abscure its synthetic 
utility is obivious. We have coupled geranyl bromide by this route and are 
currently studying the farnesyl unit as a precurson to a squalene synthesis. 

This reaction is not limited to allylic salts, simple alkyl derivatives 
also undergo base catalyzed reductive coupling. For example, we have con-
verted tetradecyl bromide to the C 28  hydrocarbon in high yield. 

3. First Row Central Atom Ylides  

We have prepared the very stable substituent stabilized azomethine imine, 
V, via the following route: 

cg3 
TsC 

N, 
`141.12. 	pyridinc 	 N Ts 

12 



The corresponding nitrone k3 resulted from the reaction: 

0130-  
N=0 

Both ]2 and 13 exhibited a 1 H-nmr singlet for the imidiazole N-Me groups at 
room temperature and therefore are truly 1,3-dipoles. No photochemistry or 
thermal reactions of these ylides have been investigated to date. 

6. Synthetic Application of Hypervalent Intermediates. 
The Wittig Reaction. 

We have mede considerable progress in studies of the Wittig Chemistry of the 
two new classes of 1,3-dipoles, Phosphine S-methylides 49 and Phosphine Se-
methylides (;5). 
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The requisite precursor salts were obtained via reaction of the phosphine 
sulfide or selenide with iodoacetic ester in the presence of aqueous sodium 
fluoroborate. Deprotonation of these salts with sodium methoxide, sodium 
hyroxide or DBU gave the transient ylides, 1‘4 or 15, which react readily with 
aldehydes to give the corresponding substitutedax,B-unsaturated ester in 70-80% 
yield. The stereochemistry of this reaction is as follows: 

ylide 	cis 	trans- 

4 	 50% 	50% 
60% 	40% 

+ LiI 	95% 	 5% 

We are currently investigating the analogous reaction with ketones and plan 
a synthesis of some vitamine A analogous such as esters of cis-retenoic acid. 
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