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BOOK REVIEW 

INTRODUCTION TO ORGANIC CHEMISTRY, An American Chemical Soc ie ty  
Computer Course, S tan ley  G. Smith (Un iv .  o f  I l l i n o i s ) ,  Compress 
O i v . ,  Van Nostrand Re inho ld  Co., I n c . ,  Wentworth, NH, 8 d i s k e t t e s ,  
$375.00 (US). 

As one who has been assoc ia ted  w i t h  the  l e a r n i n g  and teach ing  o f  o rgan ic  

chemis t ry  a t  va r ious  l e v e l s  f o r  m r e  than h a l f  a century ,  t h i s  rev iewer  accepted 

h i s  i n v i t i t a t i o n  w i t h  g rea t  i n t e r e s t  and expec ta t ion .  He was n o t  d isappo in ted ;  

t he  computer program under review i s  q u i t e  fasc ina t i ng .  There were seven d l s c s  

t o  examine; ( t h e  e i g h t h  was a chemis t ry  game which the  rev iewer  d i d  n o t  see.) 

But t he  seven under rev iew comprised the  fo l l ow ing :  

2) S u b s t i t u t i o n  React ions,  3 )  I R  and NMR Spectroscopy, 4) Arenes, 5) A lcoho ls ,  

6 )  Aldehydes and Ketones, and 7) Carboxy l l c  Acids. 

I )  Alkanes and Alkenes, 

Th is  i n t e r e s t i n g  se t  o f  computer lessons i s  a d v e r t i s e d  t o  the  s tuden t  

i n  the  i n t r o d u c t i o n  of D isc- l  as "A s h o r t  course i n  o rgan ic  chemis t r y  which 

i s  s u i t a b l e  f o r  home s tudy  o r  as a supplement t o  a c o l l e g e  l e v e l  course." 

However, a f t e r  hav ing  worked ou r  way through the  whole program, we a r e  i n c l i n e d  

t o  ques t i on  the  v a l i d i t y  o f  t he  f i r s t  c l a i m  on severa l  grounds. F i r s t ,  -- we 

n o t i c e d  t h a t  many ques t ions  were asked o f  t he  s tuden t  ope ra to r  t h a t  he c o u l d  

h a r d l y  be expected t o  answer w i t h o u t  p rev ious  knowledge acqu i red  e i t h e r  i n  a 

classroom o r  f rom read ing  a good t e x t .  Furthermore, a l t hough  the  l i s t  o f  t he  

seven t o p i c s  t r e a t e d  seems q u i t e  impress ive  a t  f i r s t  g lance, a m r e  sober 

reappra i sa l  o f  the  l i s t  as I t  p r e s e n t l y  stands, soon b r ings  one t o  r e a l i z e  

t h a t  i f  t h i s  i s  a l l  t he re  i s ,  t he  l i s t  i s  f a r  t oo  s h o r t  for even a "sho r t  

course' '  i n  o rgan ic  chemis t ry .  I n  f a c t ,  t he  program as p r e s e n t l y  c o n s t i t u t e d  

cannot p o s s i b l y  g i v e  the  s tudent  a b i rd ' s -eye  view o f  the  f i e l d .  For the  
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208 BOOK REVIEW 

mater ia l  presented, wh i l e  i n t r i n s i c a l l y  good I n  i t s e l f ,  may be l ikened, as 

i t  were, t o  but a few bo ld  strokes o f  the a r t i s t ' s  brush a t  the s t a r t  o f  an 

immense canvas. 

Consequently, the second c la im  f o r  the usefulness o f  the program as a 

supplement t o  a co l lege level  course i n  organic chemistry i s  more t o  the point .  

By v i r t u e  o f  i t s  numerous chal lenging questions and problems, the program 

can serve as a tough d r i l l - m a s t e r  f o r  the under-achiever, a l b e i t  an 

expensive one. Then, too, successful completion o f  such a r igorous se r ies  

i s  bound t o  g i ve  the t i m i d  student a f e e l i n g  o f  self-confidence. This Is good. 

I n  the fo l l ow ing  remarks t h i s  reviewer has t r i e d  t o  conf ine h i s  c r i t i c i s m  

t o  broad general considerations o f  importance and, i n  order t o  save space, has 

overlooked many small po in ts  where he could personal ly  disagree. 

Dlsc- l  s t a r t s  out  w i t h  the Lewis dot diagram f o r  methane. Unfor tunate ly  

there I s  no symbolism t o  d i s t i n g u i s h  the e lect rons belonging t o  one element 

from those belonging t o  the other. 

student a t  the s t a r t  and can be q u i t e  usefu l  l a t e r  on w i t h  more complex s t ructures.  

The author does we l l  t o  emphasize the stereochemistry o f  methane r i g h t  away 

and h i s  use o f  the wedge and dot ted l i n e  as a concei t  f o r  valence bonds 

extending i n  f r o n t  o f  o r  behind the plane o f  the screen Is worthwhile. 

Nevertheless, such custom i s  good f o r  the 

Groups o f  student p rac t i ce  problems appear on Disc- I  and crop up every 

Where an organic s t ruc tu re  so o f t e n  throughout the whole computer program. 

has t o  be supplied by the student operator i n  answer t o  a request f o r  a 

react ion product o r  s t a r t i n g  mater ia l ,  the computer o f f e r s  him a small group 

o f  number-coded bu i l d ing  blocks from which t o  assemble h i s  des i red molecule. 

For example,"0" stands for a quaternary C, "I" f o r  a CH, "2" f o r  a CH2, 

"3" f o r  a CH3, and other  numerals on occasion f o r  CO, OH, NH2, C I ,  B r ,  e tc .  

I f  the student punches i n  the proper d i g i t s  (and on ly  i n  the co r rec t  o rde r ) ,  

the completed s t ruc tu re  w i l l  appear on the screen as i t  i s  b u i l t  up b i t  by 

b i t .  The student then receives an accolade f o r  h i s  successful e f f o r t .  

I t  i s  t h i s  reviewer's experience over many years o f  teaching,that 

students learn organic chemistry best by w r i t i n g  s t r u c t u r a l  formulas from 

dawn to dusk. Hence, we del iberated a t  some length whether the present 
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computer system was r e a l l y  i n  the  s t u d e n t ' s  bes t  i n t e r e s t .  Would i t  n o t  be 

b e t t e r  f o r  h im t o  be do ing  the  same work a t  t he  b lackboard? However, we 

f i n a l l y  concluded t h a t  t he  psycho log ica l  process i s  p robab ly  about the  same 

i n  bo th  s i t u a t i o n s  -- the  o n l y  d i f f e r e n c e  be ing  t h a t  a t  t he  b lackboard  the  

s tudent  has t o  w r i t e  o u t  a l l  o f  t he  hydrogens h imse l f  and check each carbon 

f o r  i t s  p roper  valence. Whereas w i t h  t he  computer, t h e  hydrogen count  and the  

te t rava iency  o f  carbon a r e  a u t o m a t i c a l l y  taken ca re  o f  f o r  him; thus he i s  

r e l i e v e d  o f  such r e s p o n s i b i l i t y  and t h i s  may n o t  be good f o r  him. 

Cont inu ing  on i n  D isc - I  we come t o  the  development o f  t he  s te reochemica l  

s t r u c t u r e  o f  e thy lene.  Here we t h i n k  t h a t  t he  au tho r  has taken too much f o r  

granted. Also,  he has confused a tomic  o r b i t a l s  w i t h  mo lecu la r  ones. (He has 

made no p rev ious  ment ion o f  Paul i n g ' s  h y b r i d i z a t i o n  (sp3mixing),  an impor tan t  

assumption f o r  the  109' 28" valence ang le  i n  methane.) The computer merely 

t e l l s  us "Carbon has an s and th ree  p o r b i t a l s  i n  the  va lence s h e l l .  These 

o r l i i t a l s  may be used t o  make up t o  f o u r  bonds t o  carbon. We w i l l  use one s 

and two p - o r b i t a l s  t o  form the  sigma framework f o r  e thy lene. "  I t  does no t  

say t h a t  twu carbons, each w i t h  i t s  own s and i t s  t h ree  p o r b i t a l s ,  can each 

form th ree  h y b r i d i z e d  sp2 atomic o r b i t a l s  f rom twu o f  the  p ' s  w i t h  the  one 

p o r b i t a l  remaining unhybr id ized .  

o r b i t a l s  on each carbon can form t h r e e  molecu la r  o r b i t a l s  w i t h  each o f  t he  

two hydrogens and the  ad jacent  carbon. 

Nor t h a t  t he  th ree  h y b r i d i z e d  sp2 a tomic  

Next, t he re  f l ashes  be fo re  us a ske tch  o f  e thy lene  i n  th ree  dimensions. 

But t h e r e  a re  o n l y  two leaders  l abe led  "o-bond" i ns tead  o f  th ree ,  thus  d e t r a c t i n g  

f rom a complete exp lana t ion  here. 

The p o i n t  i s  t h a t  t h i s  s e c t i o n  dea ls  w i t h  very  t r i c k y  m a t e r i a l s .  A 

c a r e f u l ,  e x p l i c i t  exp lana t ion  i s  requ i red  a t  t h i s  p o i n t  i f  the  s tuden t  i s  

t o  see the  whole p i c t u r e .  

Disc-2,  The Mechanism o f  S u b s t i t u t i o n  React ions,  i s  very  w e l l  done. By 

means o f  an imat ion  and graph ics  the  au tho r  i l l u s t r a t e s  ve ry  n e a t l y  t h e  k i n e t i c s  

o f  the  r e a c t i o n  between MeBr and NaOEt. The concepts o f  t he  r a t e  cons tan t  and 

the  t r a n s i t i o n  s t a t e  a r e  c l e a r l y  p resented  a long  w i t h  the  parameters o f  

concen t ra t i on  and temperature i n  the  r a t e  equat ion .  
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An i n t e r e s t i n g  racemization and exchange experiment has also been stored 

on t h i s  same disc. Monodeuterated benzyl bromide i s  reacted w i t h  l i t h i u m  

bromide t o  i nves t i ga te  i t s  loss o f  o p t i c a l  a c t i v i t y  w i t h  respect t o  the concentrat ion 

o f  L iBr .  An automated backside displacement po r t rays  the i nve rs ion  o f  con f i gu ra t i on  

and c l inches the mechanism o f  SN2. 

mechanism i s  f u r t h e r  emphasized i n  the t o s y l a t i o n  o f  a 2-butanol enantionier 

fol lowed by an invers ion reac t i on  w i t h  KOAc. Subsequent hyd ro l ys i s  o f  the 

r e s u l t i n g  es te r  y i e l d s  the opposi te  form o f  the o r i g i n a l  a lcohol .  

Then the b i m l e c u l a r  nuc leoph i l i c  s u b s t i t u t i o n  

Disc-3, I R  and NHR Spectroscopy i s  an e f f o r t  by the buthor  t o  introduce 

the student t o  these valuable experimental techniques. 

each operat ion i s  f i r s t  described; then problems t o  i d e n t i f y  var ious s t ruc tu res  

through i n t e r p r e t a t i o n  o f  t h e i r  two kinds o f  spectra are posed t o  the student. 

This reviewer fee l s  tha t  t h i s  sec t i on  can present more f r u s t r a t i o n  t o  some 

students than any other  p a r t  o f  the se r ies .  With the NMR p a r t i c u l a r l y ,  m r e  

and b e t t e r  explanation o f  the c h a r a c t e r i s t i c  peaks and sp in-sp in s p l i t t l n g s  

f o r  c e r t a l n  s t ructures and funct lonal  groups, w i t h  examples, ought t o  have 

been provided before asking the student t o  i n t e r p r e t  u n i d e n t i f i e d  spectra. 

For wi thout  s u f f i c i e n t t r a i n i n g  beforehand, impat ient  students may be expected 

t o  gamble b l i n d l y  w i t h  guesses as i f  the computer were a s l o t  machine. Also. 

under basic NMR theory when l i s t i n g  the magnet ica l ly  suscept ib le  atomic nuc le i  

I H ,  1 3 C  and "F, the author inadver tent ly  omi t ted "P. 

m r e  important than I9F. 

presented a t  the end o f  Disc-3 a re  good i n  s p i t e  o f  t h e i r  d i f f i c u l t y .  

The simple physics o f  

The l a t t e r  i s  perhaps 

Nevertheless, the combined I R  and NMR problems 

Inc iden ta l l y ,  the author i n  de f i n ing  the I R  spectrum as a p l o t  o f  

absorption vs. frequency ought t o  have introduced the term "Wave number" 

f o r  cm-' a t  the s t a r t .  

comment much l a t e r  on. 

A t  present, t h i s  term suddenly appears wi thout  

Disc-4, Arenes, begins w i t h  a considerat ion o f  the s t r u c t u r e  o f  benzene. 

Here we were unhapp,y w i t h  the author 's  sketchy treatment o f  the problem. 

For wi thout  any p re l im ina ry  explanation, the student i s  shown a s ide  view o f  a 

hexagon cons is t i ng  o f  s i x  carbons, apparently t r i v a l e n t .  and i s  asked " I S  

the hyb r id i za t i on  o f  carbon sp, sp o r  sp3? (meaning: "In t h i s  p a r t i c u l a r  2 
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BOOK REVlEW 211 

s t ruc tu re  and not  i n  methane o r  acetylene.") Then i f  he mkes  the wrong 

guess, he i s  t o l d  "There are three bonds t o  carbon so type "2" ( i .e. f o r  

sp ) .  (Careful i n s t r u c t i o n  about h y b r i d i z a t i o n  i s  needed beforehand; i t  

should have been given back on Disc-I,  but was no t ! )  Next, the student i s  

asked " I s  the remaining o r b i t a l  on carbon s o r  p7" Whereupon the sur face 

o f  the p -o rb i ta l  suddenly appears and he i s  t o l d  "Sidewise over lap of these 

p o r b i t a l s  gives a n-bond above and below the plane of the r ing." 

arrow heads and leaders each labeled "n-bond" and p o i n t i n g  t o  upper and 

lower dot ted l i n e s  suggest t o  engineers tha t  there a re  indeed tw II-bonds, 

one above and the o the r  below. This, of course, i s  no t  so. 

2 

But two 

F i n a l l y ,  the student i s  shown Kekule I c, K e k u l i  I I as an a l t e r n a t e  

representat ion o f  benzene and the show i s  over. 
/ 

How much b e t t e r  would i t  have been t o  have s t a r t e d  out  w i t h  Kekule 

i n  the f i r s t  place and then expla in  tha t  the idea o f  the resonance hyb r id  

has been superseded t o  some extent  by todayls  a p p l i c a t i o n  o f  the super ior  

o r b i t a l  theory. 

A l i t t l e  f u r t h e r  on i n  a comparison o f  the heats o f  hydrogenation o f  

cyclohexene, cyclohexadiene and benzene the student I s  given the A H ' S  f o r  

the f i r s t  tw react ions and i s  then asked "Would you expect hydrogenation 

o f  benzene t o  produce m r e  or  less heat than cyclohexadiene7" O f  course 

the uninformed student l o g i c a l l y  expects "more", but  when he says so, he i s  

t o l d  "Type: less". (Serious students sometimes resent what they consider 

t o  be un fa i r  entrapment and have less respect f o r  the entrapper.) 

Before leav ing Disc-4 we should not  forget  t o  mention tha t  the theory 

o f  d i r e c t i v e  in f luence ( o r i e n t a t i o n  e f f e c t s )  i s  w e l l  presented. (Unfor tunate ly ,  

when NH was l i s t e d  i n  the group o f  0, p d i rec to rs ,  no mention was made o f  

the techniques fo r  "protect ing"  groups from the a c t i o n  o f  a n t i t h e t i c a l  

reagents. 

place t o  introduce the top ic . )  

2 

While discussing the d i r e c t i v e  in f luence o f  NH2 t h i s  i s  a good 

Discs-5 and 6, Alcohols; Aldehydes and Ketones must be l i g h t l y  reviewed 

here on account o f  l i m i t a t i o n  o f  space. Su f f i ce  i t  t o  say, t ha t  t h e i r  

organic  chemistry i s  s t ra igh t fo rward  and conventional. Eighteen p r a c t i c e  
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problems i n v o l v i n g  use o f  t he  Gr ignard  reagent a r e  g i ven  under "Alcohols" 

and f i f t e e n  exerc ises  i n  carbonyl  chemis t ry  a r e  presented. Inc luded i n  

the  l a t t e r  a re  severa l  t h a t  compare the  r e l a t i v e  m e r i t s  o f  LiAIH,, and NaBH,, 

as reduc ing  agents. Impor tan t  r e a c t i o n  mechanisms a r e  a l s o  exp la ined  and 

eve ry th ing  i s  w e l l  done. 

Disc-7, Carboxy l i c  Acids,  however, was more o f  a problem f o r  t he  

reviewer.  Several se r ious  e r r o r s  i n  the  e s t e r i f i c a t i o n  exper iment were 

spo t ted  and have t o  be repor ted .  F i r s t ,  i n  t he  g raph ic  demonst ra t ion  when 

the  b u r e t  read ing  i s  found t o  be 17.5 m i ,  t he  s tudent  i s  t o l d :  "Th is  i s  

the  i n i t i a l  a c e t i c  a c i d  t i t e r . "  Un fo r tuna te l y ,  t h i s  i s  an a b s o l u t e l y  

i n c o r r e c t  use o f  t he  te rm " t i t e r "  and i s  an e r r o r  t h a t  many chemists 

commonly make. The " t i t e r "  i s  a vo lumet r i c  chemical  f a c t o r ;  n o t  a volume 

measurement. * 
Next, we have t o  p o i n t  o u t  t h a t  t he  computer ske tch  o f  t he  e s t e r i f i c a t i o n  

set-up i s  bad. Heat ing an e s t e r i f i c a t i o n  m ix tu re  i n  an unpro tec ted  R.B. f l a s k  

over an open f lame i s  an unsafe p r a c t i c e  today. I t  I s  t o  be condemned. 

F i n a l l y ,  t he  c a l c u l a t i o n  o f  t he  e q u i l i b r i u m  cons tan t  i s  i n c o r r e c t l y  

se t  up. The au tho r  s t a r t s  o u t  w i t h  the  r e a c t i o n  produc ts  and reac tan ts  i n  

t h e i r  respec t i ve  brackets  which mean "moles / l i te r " .  Noth ing  wrong y e t i  

However, he cont inues  w i t h  the  exp lana t ion :  "You t i t r a t e d  a I - m i  sample 

w i t h  0.5 M NaOH. Therefore,  t he  concen t ra t l ons  a re :  

i n i t i a l  = 0.5 M x 17.5 m l / l  ml = 8.7 M 
E q u i l i b r i u m  = 0.5 H x 6.6 m i / l  m i  = 3.2 M 'I 

Since "M" denotes " m l e s / l i t e r " , t h e  8.7 and 3.2 here  a r e  a b s o l u t e l y  wrong1 

A q u i c k  computat ion shows the  i n i t i a l  amount o f  a c e t i c  a c i d  p resent  t o  be 

8.75 x moles. i n  o rde r  t o  determine the  a c t u a l  concen t ra t i on  we have 

t o  know the  volume o f  s o l u t i o n  wh ich  we can es t ima te  f rom the  d e n s i t i e s  o f  

the  two reac tan ts .  The t o t a l  s t a r t i n g  volume thus  comes t o  about 57.7 mL. 

Assuming t h a t  on ly  two I - m l  a i i q u o t s  o f  r e a c t i o n  m i x t u r e  had t o  be withdrawn 

( i .e .  a t  0 min and 60 m i n  r e s p e c t i v e l y )  t he  volume becomes 55.7 mL. The 

:? "Elementary Q u a n t i t a t i v e  Ana lys is "  by W.J. B laede l  & V.W. Meloche, 

2nd Ed., p.238, Harper and Row, New York, 1963 
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i n i t i a l  concen t ra t i ons  o f  HOAc and E t O H  come o u t  t o  be 5.05 x M (no t  

8.7 as s ta ted ) .  L ikewise  t h e i r  f i n a l  concen t ra t i ons  a t  e q u i l i b r l u m  p rove  

t o  be 5.7 x lo-' M (no t  3.2M). 

p resent  a t  e q u i l i b r i u m  the  f i g u r e  i s  1.005 x 10- M ( n o t  3.1 M I .  I n s e r t i n g  

the  c o r r e c t  concen t ra t i on  f i g u r e s  i n t o  the  e q u i l i b r i u m  equat ion  y i e l d s  a 

k va lue  o f  3.16. 

For the  concen t ra t i ons  o f  EtOAc and H20 

1 

How cou ld  the  au tho r  have g o t t e n  the  c o r r e c t  va lue  f o r  k w i t h  h i s  

f a u l t y  use o f  the  symbol M ?  The answer i s  "by a compensation o f  mathematical  

e r r o r s ! "  

and the  exponent f a c t o r s  i n  the  numerators a l l  cance l l ed  o u t  g i v i n g  

him the  proper  va lue  f o r  k,) However, j u s t  because the  au tho r  go t  t h e  r i g h t  

va lue  f o r  k does n o t  excuse h i s  o r i g i n a l  statement o f  "AcOH I n i t i a l  = 8.7 M 

F i n a l  = 3.IM." G r i z z l e d  a n a l y t i c a l  chemis ts  c a l l  t he  use o f  such "working 

c a l c u l a t i o n s " ,  i.e. abb rev ia ted  mathematical  formulas known t o  g i v e  the  

r i g h t  answer by exper ience, "evasive th lnk ing " .  I t  i s  n o t  good f o r  t he  

s tudent  and may tend t o  confuse him. 

(The volume f i g u r e s  (55 x 10-3L) I n  the  concen t ra t i on  denominators 

Th is  rev iewer  would c lose ,  however, on a m r e  p o s i t i v e  note. I t  i 5  

obvious t h a t  t he  present  computer program has many good t h i n g s  t o  be s a i d  

f o r  i t ,  I t  i s  a p ioneer ing  a t tempt  t o  teach o rgan ic  chemis t ry  i n  a q u i c k  

and easy fash ion  us ing  the  time-honored a r t  o f  Socrates which works. 

A lso ,  t he  computer w i t h  i t s  animated i l l u s t r a t i o n s  and g raph ics  combined 

w i t h  i n s t a n t  c a l c u l a t i o n s  has a power fu l  advantage ove r  a book. 

The au tho r  has been qu ick  t o  se i ze  upon t h i s .  For  example, he has 

used an imat ion  very  e f f e c t i v e l y  t o  demonstrate v a r i o u s  r e a c t i o n  mechanisms 

l i k e  those o f  c a t a l y t i c  hydrogenat ion,  t he  a d d i t i o n  o f  H B r  t o  unsymmetr ical  

o l e f i n s ,  backward displacement,  and e s t e r  h y d r o l y s i s  -- t o  ment ion o n l y  a 

few. H is  use o f  animated r o t a t i o n  t o  i l l u s t r a t e  conformat iona l  a n a l y s i s  

f o r  t he  ethane molecule i s  a mnemonic success. 

A lso ,  i n  the  e s t e r i f i c a t i o n  exper iment,  f o r  example, t he  computer 's  

a b i l i t y  t o  graph the  mathematical  f u n c t i o n  ove r  a range f o r  any va lue  

o f  t he  independent v a r i a b l e  t o  be chosen by the  s tudent  h i m s e l f  i s  t r u l y  

c a p t i v a t i n g !  A l l  o f  t h i s  makes f o r  f u n  and can conver t  t he  l e a r n i n g  process 

i n t o  a f a s c i n a t i n g  game -- the  e t e r n a l  goal  o f  a l l  good teachers.  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
4
9
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



214 BOOK REVW 

But. i n  t h i s  connection, the reader i s  re fe r red  t o  a recent a r t i c l e  

that  appeared i n  Science* e n t i t l e d  " W i l l  Home Computers Transform Schools?" 

Teachers and software makers say "Yes", but  problems o f  equ i t y  and q u a l i t y  

o f  course work remain unsolved. I f  i t  i s  t rue  t h a t  80% o f  the educational 

programs have gone on the market w i t h  l i t t l e  o r  no research o r  test ing,  

the present program i s  i n  great cont rast  on account o f  I t s  h igh q u a l i t y .  

" In t roduct ion t o  Organic Chemistry" I s  a s i g n i f i c a n t  s tep forward. i t  

I s  an easy computer program t o  operate. I t  w i l l  undoubtedly be expanded i n  

the fu tu re  beyond our imagination. Although It I s  already an achievement, 

the present accomplishment i s  on l y  a chal lenge f o r  the author and others f o r  

the computer B e l l s t e i n  and t e x t  o f  the fu ture.  

"Type: oaks". 

"What comes from acorns?" 

*Science: 20 July 1984, No. 4659, p.296. 

J. A. Kuck 
Fa I r f  i e 1 d Un I ve r s  i t y  
F a i r f i e l d .  CT 
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