1. (10 pts) The following compound called 18-annulene has an unusual 'H NMR spectrum with protons
resonating at 8.9 ppm and —1.8 ppm. Suggest an explanation for this result.

F e Hucke |/ oot & 3

I Al TV Lo 3

g hiekding s dasiniekd ;S 4
A :

& . . - B ¥
ri e \‘3-\&&? Shlﬁkiiﬁa
+ i {:0! Jw\s?’ Y <"
- -j P 2 ’ﬁ'&f)}ﬁ.‘w‘upﬁ g\g et _;i\‘*-‘»im

-r,’;l ’L"r‘" é’;i.‘.uvmmkmﬁv PRIt o 12N o e M~~dxwi‘”¢g_ 5"1'4.1&

&Shjﬂrmy a.«sh,; -1 Co. i ;-,&;n*»- L"'u,.«‘r,;.{,'t”' e T rpi P L
o .
bva - w Jnmﬂ.’;i}fg‘ >-1 fo - f";f‘%i R A L AP B e loiis
S >

2. (18 pts) The compounds, 5-methyl-3-hexanone, heptyl aldehyde, and 4,4-dimethyl-2-pentanone all
have a parent ion of M+=114. Based upon their fragmentation patterns assign the following mass

spectra (next page) to the proper member of this family of compounds. Show detailed (curved arrow)
mechanisms for the diagnostic fragmentations upon which you are basing your answer. Do not try to

assign all of the fragments.
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Spectra for Question 2

+ L /gcc

(( Py dac \«v\>

A+ 2

&/ LT R R TR

L7 L mim Aicl«qra&

(break ox ¢ \JV*UﬂiB

§¥g&£ c& cax \xM,UGQ)

[« SEWs A\

byl

100 s _l
U Y
80 \S[L? C’e\)‘ G\.\‘g
=113
S A o o
2 . * o “i o W By
3 # et k &
20 #/ - l
‘ l ' * M=24
0. ...J..l.;%mm:.} ! ll, ,II .!.:. e ...,..!:.
m/z
# | o\ + }\
\)
100 e 4. -
7L
A 80 V LA C(
: e C\}
§> 0 ;-. : /n::;?
Lo l T U
RN l 1 il Ll | . \/)
O —provrirr et e e e e
10 I’) 3‘0 4‘0 5]0 6‘0 7[0 8I0 9’0 1(;0 1 ll.O :g{
‘ m/z m
+
aQ
100 — . ?é? : ‘“ JU )<
80 — / %/\ C\LE
;%_j 60 4 M= 4’3
» Q t+ ‘
S o] & /L T
X P
20 \3 7\
| | LLL i | *1#;9 ,n:qq
BV S A
m/z



3. (16 pts) (a) Rank the following alkenes in terms of their C=C stretching frequencies. Explain your

ranking. 1= Lowest wavenumber
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(b) Rank the following acetylenes in terms of the strength (intensity) of their C==C stretching
absorptions in the IR. Explain your ranking. 1= Most absorbing

CH, CO,Me
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4. (16 pts) Briefly describe the principles used in ion mobility explosive detectors used in airports.
Explain the mechanism of detection of explosives such as TNT and RDX. Are the ions of nitro
compounds the same types as typical of most organics? Explain.

No2

OZN N02 r w

o,N" I~ \N02
NO,

TNT RDX

léijaj(wdc) [ /u%é_t) 1Cy T 4/97[5

(7 /"\,(JL&{'IJ(*_' (o ( rel) Q %\j(i)
feu Dot o fou ('j ¢l e ) = lacbeyg

Tine & i —— % ._,/f‘f‘;)h t X y‘zc\@ < — ¢ e 7‘:_3‘

' ,\ ' - oy ~
}j\" ol a Cit_'fiie /L A Pation Sodel
| = + =zt




Iy
i

¥

5. (24 pts) Compound A (F.W.=98.1) when treated with CrO;:pyridine gives compound B with a

F.W.=96. Provide the structures of A and B and your reasoning for the structural assignment

IR, "C-NMR (decoupled), 'H-NMR of Compound A.
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6. (16 pts) The following '"H-NMR (taken at 300 mHz) spectra are for the compounds shown. Assign
the spectra to the proper compounds and all of the resonances to the specific proton(s). Explain your

CH,CH;

reasoning.
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