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SYNTHESIS OF MODEL COMPOUND OF COENZYME I 
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The studies on the syntheses of model compounds of nxcotlnamlde adenlne 

dlnucleotlde (NAD+) and on their reactlvltxes or physlcal propertles are use- 

T. Okubo and N. Ise 

ful In understandxng of the enzyme actIon. Three types of the model compounds 

of NAD+ have been reported, namely (1) compounds having substltuents other 

than carbamoyl group at the 3-posItIon of the pyrldxne rzng, 1 (2) 3 -carbamoyl 

pyrxdlnlum compounds quaternlzed with various groups wlthout adenlne base, 2 

(e.g., I-methylnxcotlnamlde) and (3) compounds in which purlne and/or carbo- 

hydrate moletxes are modlfled. 3 We wish to report here on the preparation of 

a model compound of the second type, i.e., 3-carbamoyl 

quaternlzed with groups, which lack both phosphate and 

but contain the base only. 

pyrxdlnlum salts 

carbohydrate reszdues 

The preparatxon of 2-(adenin-9-yljethyl j-carbamoyl pyrldlnxum chlorxde 

(I) was carried out by Menschutkin reactIon of nxcotlnamlde (II) with 9-(2- 

chloroethyl)adenlne (III). The latter was prepared by chlorlnatxon of 9-(2- 

hydroxyl ethyljadenlne with thlonyl chloride which In turn was obtaxned from 

adenlne and ethylene carbonate In dlmethylformamlde according to the 

reported methods. 495 

The reactxon of III (4g) with II (38) was performed In dxmethylformamlde 
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(20 ml) at 100' for 24 hrs. The solvent was then ellmlnated by heating in 

vacuum. The residue was completely washed with ethanol, drssolved Into water 

(10 ml) and thenrecrystallrzed with ethanol. I was obtatned as hygroscoplc 

white powder. Anal. calcd. for C 
13H14N70C1 

c, 48.8% ; H, ~.4% ; N, 30.7% ; 

Cl, 11.1%. Found C, 48.4% ; H, 4.7% ; N, 30.2% ; Cl, 11.0%. 

Addition of cyanide ion to the model compound resulted in formatron of 

1,4-adduct exhrbltlng an absorprlon peak at 338 nm (E, 6320). The second- 

order rate constant (3) and assoclatlon equllrbrrum constant (K) for I have 

been determlned In alkaline aqueous solutrons at 25O to be 0.79 M-'set 
-1 

and 

173 M-1, respectively, at KC1 concentrations of 0.002~0.02 M and a 1 concen 

tratlon of 2 x 10 -4,. The equlllbrlum was reached wIthin 30 mln after 

mrxlng the model compound with KCN under the experlmental condrtlons rnves- 

tlgated. Both the rate and equlllbrrum constants were found to be Independ- 

ent of the concentration of KOH In the range of 10 -4 -2M_ ‘v 10 The ?t and K 

values of nrcotlnamrde adenlne dlnucleotrde (8 Isomer)(P-NAD+) and the 

6 
correspondzng a' Isomer (U-NAD+) were reported by Llndqurst and Cordes to 

be 0.18 M-'set 
-1 

and 164 M 
-1 , and 0.075 M-'set-' and 16.7 M 

-1 , respectively, 

at 25O and at ronzc strength 0.5. The ?: and K values of 3-carbamoyl 

l-alkyl(methy1, ethyl, propyl)pyrldlnlum chlorrdes are much smaller compared 

with those of (r-NAD 
+ 6 
. It 1s lnterestrng to note that the ?t and K values of 

our model compound are fairly close to those of 8-NAD+. Thus lndrcates that 

the electron wIthdrawa by adenlne from the ring nrtrogen of pyrldlne 1s 

strong. Slmrlar model compounds contarnlng thymrne and theophylllne were 

also prepared. The details of the work wrll be reported shortly. 
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