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SUMMARY 

A convenient method o f  synthesis o f  2,b-dianrinopimelic / 1,7- 
l4C / acid / DAP / has been elaborated. Glutaric aldehyde and K"C?I 

produced the dicyanohydrine which was converted without i z o l a t i o n  

i n t o  the dihydmtoine der iva t ive  o f  DAP by treatment with NH4HC03. 
Hydrolisis / HZSOg / and removal of sulphate ions gave the  crys ta l -  

- l ine ,  chromatographically pure DAP / 1,?- C / of spec. a c t i v i t y  

4 , 4 2  m C i  / m l e .  The radiochemical y ie ld  of the synthesis was 661. 

14 

I N T R O D U C T I O N  

2,6-Dlaminopimelic acid /DAP/ is the component of the murope- 

ptldee, the eeeantlal conatltuants of the c e l l  walls of several 

mloroorgenleme. Since the biosynthoeis of co l l  wall and the mocha- 

nluna of the action of tho ant lblot los  inh lb l t i ry  this biorgnthr- 

8ie are the eubgect of Intensive studies, tho demand for e radlo- 

active DAP, a s  a precursor of muropeptidos, l e  still Inoreaein(l. 

The hither to  reported methods of  preparation of 14C labelled 

DAP Involve multi-etepe proordures which use expenslva, radloaoti- 

ve substrates end reaul t  i n  low yield8 of the produot. / d 4 C /  DIP 
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was prrpared from /2-14a/ aoetamidomalonate 1v293/; whereas the 

olaemioal bmmination and arPinetion with 8uocin - imide of the pi- 

melio fl,?-"O/ aoid gar0 the /1,7-14C/ DAP 5s6/. 

The method reportrd here, besod on the patent ' S 8 e 9 /  

prooeduree of preparing the non-radioaotire DAP from glu tar io  

eldrhgdr and hydrogen oyenide, 18 simple, effeotive and involves 

the uar of the readily available K14ClH. Thr mrole soale of the 

eynthesie made nrorseary t o  introduoe 8omr modifioations t o  the 

prooedure. Potaseium oy8nidr was used instead of BCII and the oy- 

anohydrine formed wa8 oomertod in aq. rrmmonium oarbonated into 

tho dihydantoine without any isolation. 

14cB 0 l 4 c - n  . co 
h-m-- 

+OH BH HCO 
/+2/3 - 

CH-BH, 
u p 0  H+ 

/CH / + K14UI - /y2/3 
CHOH 14b 0146-m - CO h: 

I I1 1x1 

Ip V 

Aftrr hydrolysis of the hydantoine in oulphurio eoid and 

remwal of the  sulphatr  OM by treatment with BaC12, the 

/1 ,7-14C/ DIP hydroohloride waa obtained. After neutralization 

with l i thium ethanolate i t  produced f ree ,  crgetal l ine and chroma- 

tographloally pure /1,7-l4C/ DAP, of spec. ac t iv i ty  4.42 mCi/ 
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mole. The yield o f  the egntheeie /based on glutar io  aldehyde/ 

wee 74$; the radloohanioal y ie ld  /baed on lCl4a1l/ was 665. 

Ohromatography, aot ivi ty  moaaurement. 

Chromatographio oontrol wee oarrlod out by moan8 of thb 2M 

method, using Kieselgbl Q /E. Yerok/l ethyl acetate -8 -10- 

gad as a solvent .sad Iodine vapours aa a developing agent. 

Radioaotivity was measured with a l iquid so in t i l l a t ion  soanner 

I sooap/m IBuolear-Chioago/. 

2,6-DiamInop~ello aoid /1 ,7-140/. 

The oomeroiel /nuke AQ/ glutar io  aldehyde /150 mg; 1,s 

m o l e ,  ae a 25% aq. oolution/ and 2 al of 2 ]I Bgdrochlorio aoid 

were plaoed in the thlok-glass, round-bottom 25 m l  f laok,  .quip- 

ped with a magnetio e t i r re r .  To t h i s  solution K 

1.66 nnoleg speo. aoivity 4c'5 mai/molel t o t a l  ac t iv i ty  aooor- 

dins t o  the ce r t i i i oa t e  was 7.5 &I/ was added olwly w i t h  

ring, and the potaesium cyanide ampoule waa waded d t h  w 8 t . r  

/2 x 0.'5 m l /  and the waehingr were added to  the resoion mixture. 

After further 5 m i n .  non-radioaotive K(IH /87 8g; 1.34 Emla/ was 

added, the solution 888 than neutra-lhed with pyridina up t o  

pH .I 6 and s t h r e d  for 45 sin. 

14 OH /lOe q; 

The TLC control showed that only s i r y l e  produot of % m 0.9 

was present, containing the t o t a l  readioeotivity. 

HH4HC03 /1.6 g; 20 . role/  and 25% aq. l!E3 /3 m l /  were added, 

the f laek m e  stoppered f i r m l y  with the polyethylene stopper 

and heated a t  95' f o r  three hr. TLC showed that the radioaotivi- 
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ty-containirrg product rmalned exolusively a t  a e tar t lng  point 

of the chromatogram. The vo la t i l e  ocmponente were evaporated 

under reduced preeeuee, 15 ml of b e s e n e  wee added and cwapora- 

ted again. The hydantoine wae extracted from the reeidue with 

three portions of methanol /lo, 5.5 ml/ and the combined extracts  

were evaporated under reduced premeure. 65% m l p w i c  acid 

/O.W ml/ was then added and the mirture wae heated a t  150' for 

4 hr. After cooling, 5 ml of water and 10 ml of 1.8 II / 9  mole /  

B a C 1 2  solution wae added, boiled with a m a l l  amount of the  char- 

ooal, f i l t r r e d ,  weehed with 5 il of water and the coabined f i l -  

t r a t e s  were evaporated i n  V ~ C U O .  5 rl of water m e  added t o  the 

residue, evaporated, then added 15 rl of bensane and evaporated 

ryain. l'he obtained hydroehloride of /1,7-l4C/ DAP, contaminated 

with erne monlum chloride, was extracted with hot, abeolute 

ethanol /3 x 5 ml/; 2 ml of water wae added t o  the combined 

e r t r ao t r  and the  solut ion wae neutraliced with lithi- ethanolate 
u9 t o  pH = 6.4.1 DAP eeparated a8 an o i l ,  which eo l id i f ied  a f t e r  

ooollng. !The eolutlon wae decanted, the crude product diseolved 

in 1 ml of water and precipitated by addition of 5 ml of ethanol. 

The chrorstogaphically pure /1,7-14C/ DAP wae f i l t e r e d  off; 

yield 213 mg /74.0$ baeed on glu tar ic  aldehyde/; t o t a l  ac t iv i ty  

was 4.95 mCi whioh correeponded t o  66% of the radiochemical 

yield. 
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