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Abstract - me electron impact mass spectrometry of a series of novel and Mologleally 

act ive  subst i tu ted 3 .4 ,5 ,6 - t e~dm-1 ,40xa~ in -Z-one  derivat ives  is described. me mass 

spectra l  f w e n t a t i o n  pat tern of splm[3,4,5,6-te~~i.4oxaein-2-on~6,2'-tricyc- 

lo[3.j.1.13'7]decane1 (2). a novel adamantme-spin-hetemcyolic system has a lso teen 

investigated. The fm@entation pa t t am of all compounds studied w k s  found to be heavily 

influenced ty the  nature of t h e i r  substituents.  

Recently, we have raported the  synthesis of e novel adamantme-spin-heterncyclic system, the spi- 

n[3,4,5,6-ta~dm-1,4oxa~in-2-0ne-6,2'-tricyclo[3.3.1.1~'~ldewel (i and 2) I. Uhen tes ted in 

the carrageenin-induced rat paw edema conpound showed anti-lnfiamnatary ac t lv l ty .  In addition, 

a series of novel subst i tu ted 3.4,5.6tetr~dro-II4o-in-2-one derivat ives  (29 wen, also prepa- 

red and tes ted f o r  biological ac t iv i ty  '. A number of them xere found to exer t  a moderate to marked 

a c t i v i t y  against  Neisseria aonorrhoeae. me electron impact mass spectrometry of derlvativas L-2 
(~ahle 1) ua. also lnveatigated. me fragmmtation pattern was found ta be heavily influenced ty the 

nature of the s u b s t i t u w t s  on the  l ,4oxae ine  ring, thus allowing f o r  t h e i r  structural characterlea- 

t ion  ty e lec tmn impact mass spectrometry. me mass speetnrl  behavior of the  t i t l e  1.4oxaeine deri- 

vat ives  not h l ths r tn  described in the l i t e r a t u r e  is discussed i n  this communication. 

Table 1. Substituted 3.4,5,6-Tetr~dro-li4o~in-2-one M v a t l v e s  (le) 

Conpd Ri R2 F? R4 nu cornpa R' RZ R~ R4 HY 

2 H H H H  I?i 2 cZH5 H H H  199 

4 - H H H 
w3 185 8 C6H5M2 H H H 261 

2 H H H C H ~ O H  201 9 ai, H H C ~ H ~  261 

6 - m3 w3 H H 199 



me mas spectral f-atation data for conpounds 1 and 2 2  a-a presented in T e b l s  2. 

T a b l e  2. Relative Intansity(R1) of F-antatlon Ions of Substituted 3.4,5,6-Tetrehydm-1,4-0~in- 

R1\ H 
C=N-CECH - n - co, 

R2' 3 3 

cont'd on the next 
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Table 2 - mnt'd -- 

N - H$=C=CHCO~CH, - L + H'  - ~ ~ ~ ~ 7 6  - 2 100 la, 100 l o o  loo 100 lo0 lo0 - 

R; /R' 

c=c + 

w- H. v 1 1  1  1 B l s " l s "  
X 

- 
- R'/ \N=~-cH=c=o 11 2 i 

a see discussion in tsxtl me RI of -pound 6 is not m s i s t a n t  with the wmapanding RI values 

of other derivatives fmn i t s  mupl An alternative f-entation such as the one d0picted in (i) 
may also explain the higher ahdance (100%) of th i s  ion8 



The fragmentation pattern of derivative 3 is presented in Scheme 8. 

Yhlle, In @nerd, the m a s s  spectral fra@entation of the substituted 1,lCoxaslnea 2-2 followed pat- 
4 terns established by the type of sukstituenta R', F12, F13 and R', it was the nature of F13 and R tha t  

pmved to be of s i s i f i c a n t  hprtance. mus, b e d  on the s t a b i l i t y  of the ketone fragment R~R'C=O, 

the h a k i n g  of the C(5)-C(6) h a  of the 1.4-oxesine ring ( t o  generate Ions and 2 )  r e d t e d  i n  the 

fonaation of three dist inct ive f m l l i e s  of fragment 2 (Gmups 1, 2 and 3 i n  Scheme 1). 

Scheme 1 

1 l4i 61 
10 

3 3 47 
27 6 141 

8 - 
155 100 83 cmup 3 3 113 1, 1 

A. seen fmm Scheme 1, the relat ive Intensity (RI) of ions A and g of mnpounds 6 aod 2 was nore o r  

l eas  equivalent to  t h a t  of mmpund 2, rheress the corresponding values f o r  derivative 8 re re  domi- 

nated by the Presence of benwl group a t  ~ ( 5 ) .  In the l a t t e r  case, the influence pmvlded B the ban- 

eyl lolety becane apparent since the  fragmentation of the nolecule led to  ion with an m/e 201 (as 

its version of Ion g): 

1 compounas 2-l (referred in Scheme 1 a s  Cmup 1) have hydmgens as R and F12 and are distinguished 

fmm each other a t  R'. The observed difference between the i r  mass spectral behavior and that of the 

other tuo gmups is most evident fmm the nature of Ion C and Its relat ive Intensity (R1)r 

2 w  3 Gmup 3 e 260 - 8 I 
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For an unapparent reason all the derivatives fmm Cmup 1 also f o n e d  a atmng ( F c H  -HI+' ion, 
3 

r h i l e  none of the compounds fmm Cmups 2 and 3 did8 

I t  should be noted tha t  of all of the rrnaining derivatives, only compound 6 shoved some pr-xmce of 

ion 2. suggesting that the observed loss of H' l u s t  have originated from e i ther  R3, the secondan 

nitmgrm, or  hydrogen fmm the C(3) chain. 

Overall, the fra@mtation pattern of compounds fmm Cmup 2 indicated the preferential loss  of sut- 

s t i tuan t  u3, followed B a loss  of M 0' and H' as seen in Scheme 2. None of the other compounds 
3 

fomed any slepifi-t amount of e i ther  ion 6 o r  ion F. Ion 5, a major f-ent in the nass epectra 

of Cmup 2 derivatives is probably derived fmr. ion E as a consequence of a ring oleavage. 

C 

C 
Ill 
C-CO,CH, 

1on (!-R')+ 1on r (n-F?-~3-~M,)+ Ion Ion c 

The major fra@mntation ions of Croup 3 compouoda have already been defined ks lona 4 and g (Scheme 
1) .  Furthenuore, in the nass spec* of compound 2, a major ion is present a t  Je 112. Most likely 

it is f o n e d  ty a slmple Fing closure following the loas of CU and M 'I 
3 



Although it nrs nore pronounced in armpounds 4 and 5 (Group 1). the nass spectra of a l l  derivative* 

with a hydmgen a t  ~(6) (with the exception of 8) showed an ion at. JB 1-00. This very l i k e l y  m8d- 

ted fmm a transfer of C(6) hydrogen, or a hydrogen f m m  one of the FI substituents (Scheas 4). 

F M l y ,  there is also the possibility that some othar fLaepentation pmcassas (as the ones depleted 

i n  Schemes 5 and 6) may account for the presenee of some ions seen in the .ass spectra of derivati- 

ves and 32, rasultlng in mass values that overlap ions generatad by different mchaniana. 

Ion C Ion g Ion 
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The maas spectral behavior of the ~ t m e - s p i m - i , 4 - 0 - i n e  derivative 1 w a s  strongly Mluenced 

by the presence of the adanantme r lng system. The l a t t e r ,  being attached in a s p i m  fashion to the 

1,)coxasine r ing imparted greater s t a b i l i t y  on the en t i re  molecule, which in  tuxn, w a s  reflected i n  

the f r w e n t a t i o n  pattern. Thus. of a l l  1,boxasine derivatives studied, compound 1 was the only one 

showing in ita nass spec- an 11-29 f-ent, rhich by high resolution uras spectrometry uss a t t r l -  

buted to the loas of M2=M(. The fragmwtation pattern of derivative 1 is presented in  S c h e s  7. 

Also pms-t in  the speotnm of conpund i were the following fragments8 

Lacking an exonethylene double tend a t  C(3), the s p i n  derivative 2 displayed a dia t inc t  f-mta- 

t i m  pattern (Scheae 8). me e s t e r  side chain acted aa an effective leaving @up, while the adaum- 

tane portion of the molecule provided s t a b i l i t y  f o r  the vast majority of frasmentation ions. 



Other f-entation ions of importance f o r  compound 2 an, depicted in Scheme 91 the majority of then 
3 6  are t y p i d  f o r  the adamantaue ring system . 

Curiously eno& there na no najor ion a t  p (ion Y) o r  m/a 150. 

Ion Y ( 4 s  151. 3% 

One reason tha t  may account f o r  the very low amount of ion Y (at only 3%) is tha t  the i n i t i a l  ch- 

ge in  $' is centered on the nitrogen atm (Scheme 8).  h e  only f-entation ions present in tbs 

mass epectaum of compound 2 tha t  did not involve the a d a m a h s  ring we* were a t  Js 115 and 
m/s 102 (analogous to ions B and 3, respect ively)~ 
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An Extranuclear JAboratDriea Inc. quadrapole with an electmn impact source uss adjusted to give a 

good match to the EPA stand& spec- of deeafluomtriphenylph08phlne~ Samples were lntmduced 

v i a  a heated solids pmbe se t  2 f r 3 P ~  above the melting p i n t  of each conpund,and a 1.0 Millb0p 

ionielng omrent was used. 

Compound ras also subi t ted  to Shrader Analytical and Consulting laboratories Inc. (Detmit, M i -  

chigan) fo r  a hi@ resolution mass spectam. 
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