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Q@  OF: Pyridine &v] 2A5tolA 1Y LHAFY & A3 ubgol 98l o-formyl carboxylic acid® #43t
FAA) 229 L7} JAES] Fgo v]AE G nAsdrt. AHER AFR2EH A TR BAY | W22}
7V 2 g g-dicarboxylic acid®) &2 Z7beted vlslo g o-dialdehyde ZFastgrh 22 goje] SHe] 24
2 g-formyl carboxylic acid?) $&& 2713t eom U8 ¢+ polymeric ozonided} F&& st ¥&2x 0C
¢} methylene chloride 4718 AH&& 7% cyclohexene, cyclooctene 23 cyclododecene] 22& Ats} wtgo2He A
A% @-formyl carboxylic acid®) $&2 Z7 59.30%, 55.20% 12|3 36.72% o] it

of

Abstract: The w-formyl carboxylic acid was produced by ozone oxidation of cycloolefins in the presence of pyridine
and its production vield was examined by varying temperature and solvent. As the reaction temperature increased, the
yield of e, w-dicarboxylic acid increased whereas that of ¢, @-dialdehyde decreased. As the polarity of solvent increased,
a higher yield of desired w-formyl carboxylic acid was obtained, whereas the yield of unwanted polymeric ozonide de-
creased. The vields of w-formyl carboxylic acid from ozone oxidation of cyclohexene, cyclooctene and cyclododecene at
0°C and in methylene chloride solvent were 59.30%, 55.20%, and 36.72%, respectively.
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HOCH.~(CH, ).-COOH H.N-(CH, )...-COOH HOOC-(CH. ),-COOH

Scheme 1. Bifunctional molecules prepared from
-formyl carboxylic acid.

3 B33yt L o}%F Griesbaum] 3-4]2 <49
o o3& A3} Whg-& &3t pyridinee] oxygen ac-
ceptort} zwitterion®] QYA 2 A-83x) 93 pyri-
dineo] zwitterions] ¥7}5o] FtE2EA|A0 R 3}
SAHEE frive A2E A9 Axsiyh
2 dol Peck 512 wid7E 7l &£EdE
pyridine EAj3}ell 4] 22 & wHEAIAA 2 B9 72
Ao R ATl BFHE 53¢ 19734
Odinokovs{6]2 pyridine-AcOH &-491E AH4
& cyclohexene®] £ Abs} Hh-gollA] of 30% 9 q
w-dicarboxylic acide} ¢dls|c7E Fasr] g
Aleko 24 2, 4-dinitrophenylhydrazine$ A}-&3}e]
35~40%9) w-formyl carboxylic acid® glctzn
Bystgd o] =3 cyclohexened pyridine &oj=
Azt 2.2 A3 Whyo 2 X NMRE AH83ld 6%
9 @, w-dicarboxylic acid, 82% 2] w-formyl carbox-
ylic acid®} 12% 9] @, w-dialdehyded Q9SS W%
(7]t et

w-formyl carboxylic acid: oHd)3l=7)9) t}ekst
Aoz st Felolr|e 48 EA fdx o
£ 99 714 4% oj#57N EAEL A2 5
A}, ©F8 Scheme 12 w-formyl carboxylic acid®)
ik g2 AzxEHE EAES Jehigdh.
, 3ol 984 w-hydroxy carboxylic acidE, &
14 o}uje3} w3 98| H w-amino acidE, 2]
Arslak-go 93 aw-dicarboxylic acidE A=
T AcH 8-10].
aug, & A7 AL ojd 743 o|RF
714 ¥l w-formyl carboxylic acid® pyridine
Zof EAstel A chekit A FRLHAFY 2 F A3}
ih3-S o]4-3te AT o] & T oA
ARES T v 49} x99 9% RHE
3k Aot
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2.1 A9t Y HEEA
2.1. 1 Al

2 Age) AHgg o A WY WS EE
Fluka3]JAt9] cyclohexene (>99% GC), Aldrich3)
A1) cyclooctene( >95% )3 cyclododecene (>95
%)%, &9 4L 47 A FoksEtY ethy-
lether(EE : 95%), methylene chloride(MC : 95
%)% ethylacetate( EA : 95% )%, Zu} 43 of
7] $1sl4 Kanto3}ste] pyridine (96% )&, 2.&
3} ukg Fol pyridine Fo0E AAsY]) AHA F
3439 cupric sulfate( >99% )%, 5% 23 $AHS
AsiA  Aldrich3]AFe]  cyclohexanediol (>99% ),
cyclohexanolone( >99% )3 lead tetraacetate{ >99
%), YAt3}8re] benzene( >99.5% ), potassium car-
bonate( >99% ), sodium sulfate( >99% )9} acetic
acid(99% )&, 2&9 AHFA £A4E Al ikt
8] potassium iodide(KI : >99% )=, wh-& XA
9 A2E fAH Harslete] sodium bicarbonate
(>99% )%, A1AES EFEA2 Fluka3)Ae]  adipic
acid(99% ), suberic acid(99% )&, #¥ 3 2u}E 14
g $siA HAtskete] petroleum ether( PE: >99
% ) AH3ksich.
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7 QARE Fgen, oF WAYE 5d9
SanderAt9} FischerAte] Model 5008 Ab-£-3}sich.
£E Y719 71318 ukel s 07} LAY e}
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1. Gas bomb (Oz, N2) 2. Drying tube (silicagel)
3. Drying tube (CaCLk) 4. Manometer
5. Ozone generator 6. Cool trap (-78C)
7. Reactor 8. Kl solution bottle (0.1 N)
9. Gas meter 10. NaOH solution borttle
11. Hood (1owt%)

Fig- 1. Experimental apparatus of ozonolysis.

32 e o9 AeE & 10wt %-NaOH+4
H(10)& A1 F, hoodE 53l & A5

2.2, 24
2.2. 1. NMR 24

B3 AES] 7F el AYEY REE 42
#}7] a4 Bruker FT 80A NMR Spectrometer®
AHg3te] 'H-NMR #A4& siglon] 7|EERe
tetramethylsilane{ TMS )& AH-3lgz £ ace
tone-ds% AH-4-319c}.

* YR VN FEAE AR e A9 %&‘][11]
4% X9 BH(n)E
S 2.9 N
T I(I/H)xHXM
AAEY 582,
Yield( % )= Gx1,x100

Z(I./ H ) xH X M X Dy

oI}

A7, G 1 % ARES A
Lo A4E Xol dg 3age) ¢
L A4 o o9 Juge) ¢
Ho o 44% x9 54 9959 @
Ho: A4% 9 42 9499 3
M. : ARE x9) B

Niniiat © HHSE 9] &5

w-formyl carboxylic acid®} @, w-dicarboxylic
acid®] E3HE AHZE BAE o § 71 ERwe)n

Fdsbsh, A5A A4 5, 1994

2 NMR $402%E dojal gujslne slzes
719 ARulg 2oz A4aw 2ze £39 por
tion] vheA HE2 olig ol4stel L2 A
& sl

2.2.2. R 84

e AAEY 72 gL 184 Perkin Elmer
1600 Series FT-IR Spectrometer2} Philips PU 9700
< AR&-34dt)

2.3 ey
2. 3. 1. Cyclohexene o] @& M3} ut2

1.2g(14.5 mmole)9] cyclohexenes 100mle} £
wjell Fo] FojAl 2T oA &3 wkgA|AL). o
af Fojo] oFE whE 2H WY 4E VFoE ¥
£59 pyridine 1.15g(14.5mmole)& AH-5hich.
a2, 47 el §717F So7kAl FEF ukg7)
A Ao dryice trapg AA3om ¢E3} ukg
=} HFo] F HEE ukAT)E Bk wEES
RUAIAF . e B9 0.25mmoled] 2 Fo)
AREEE 34E 3to] AYPAF o FHol Q)
2|g HAatsl(over-oxidation)S WR)s}7] $)3he] u
&9 EFutFe] 2 &0] WV E =45 EE 3y
i F8 AF uhg7] dd AEsle 028 9
3 AAR7] st dasfaz oF 20 27 AA
Ack. wHE Fol SuiE ZstElelA A4 A
31712 AAA7IZ n-pentaned 7}ate] Algo)A
XA Fo SdxtelE A4 YAET] dm
polymeric ozonidex Z&tA3 wjbo 2 slejokA 2
ot 28 g AsAE Bejsto gtstolA FAA
AF N2 FH5AA Fsdz slebke poly-
meric ozonide= 93}3}4t}.

ol oo

N

7}. Polymeric ozonide?] #%][12]

Polymeric ozonide’} n-pentaneel %% = EA
< ol&std 1x FEAde Pyt &, £vial
MCE ZststellA 344 Ag3e712 AAS T n-
pentane 7}3te] Y4 YAE3} polymeric ozonide
7 2 EEEES 2uAA £ og ARA0Y 2
23, 45ds gy §F 1 B9ES gy
Astatel A BAA AT FLINZ BE2AAN QA

AREE Leitddeod F 22E A4¢ 2E o)
e 2AES T 253 F, 2steelA g
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A4 A2 debeg AAs 58 poly-
meric ozonidedtE 23t} §3], o]5& 21} o}
Al Edle digte] L=t vgtgde w2
485HE 54¢ Zeda A9

u}. Adipaldehyde?] §4J[13]

1, 2-cyclohexanediol 20g(0.17 mole)2 200ml¢]
4 wlAllo] xodx of7|e] 4 potassium carbon-
ate 50g& 7igtch 2 EREE B TuA)A Fa 1
A7k o)A} E<t lead tetraacetate 76g(0.17 mole)&
5g4 AA3 slgit. Frkek Rl olojAE FHE
AL F4710A Fas ool et ¥opt B F,
1A1ZE 8 WREXA F3 o] E A3} o EFE
L AR 33 d 7Y ulZ sodium
sulfate2 ZAZA|70ch 223, 7tstelA 344 2
T SN2 WAL AAY F HES der)

t}. 6-Oxohexanoic Acide] ¥4 [14, 15, 16]

1.71g9 1, 2-cyclohexanolon( 2-hydroxy-cyclohe-
xanone )& 20mle] 90% o} EAlY =l ¥, 664g
9 lead tetraacetate® 7}&] Hh-3-& A7}, 2
Aok, 15% F 4498 33 542 I37]3 o
3k}, e 719t (hath 40°C, 8Smm)stellA] ¥3
Hyow oA 74 EEE2 #38 ¥ Z2F34c). o
BHE-E Avprhy Aj7te] At ¥ semi-crystalline
paste2 W3} gt}.

2.3.1.1. eiSRE 9| Hé

1.2g(14.5 mmole)2] cyclohexenes 100ml¢] MC
of oA ubg LHAUS /|Fo R FY 259 pyr
idine &v] A4 -787C, -15°C, 0, 20C9
2xoA o2 Ak} uh-gA)FT)

2.3.1.2. ojj9] A&k

¥]FAA non-participating 45 2ol @e] A}
453 e AE oM 499 THo] A= ge
EE(#=1.15D), MC(p=165D), EA(x=1.78D)
[17]1% A=slgon  1.2g(145mmole)?] cyclo-
hexene AAd 100mle) &rfjo] %o ubg &9
3 &Y 59 pyridine Fv) Azt 0CoH 2
£ A3t uh3-& A gsigic.

2. 3. 2. Cyclooctene?] @= At3} vIS

1.6(14.5 mmole)?] cyclooctenes 100mle] 4£vj
of Ho FolAl x4 2 F A3 Hl-LA|FH o )
e A1 w273 HegAe 2313 FYs)

7}. 8-Oxooctanoic Acidd) ¥4

Cyclooctene 1g% cyclohexanes} o} EAL 8:19)
HEE 4 4o =49 10T oF A3} ukg
£ AR 9bg F ststel A FAA] ATEwi
S AAATIZ dol e AR EA F5 oHHE
At 8.4g% sodium acetate 0.08gs 7}ety 8 &
= 50°CAA g7 ot BAA A, 7)o FHP
10miE 7}ska 304 o]4 Fot #FA|Zc}. o]FA
sto] A& YMES EER #%% F sodium sulfate
2 AZRA}.

2.3.2.1. 2128259 J

1.6g(14.5 mmole)¢] cyclooctened] 4vj2 MCZ
MR vhE SHIE V)FoR FY B4
pyri-dine Zv) EA3}ell4 ~78¢C, —15C, 0°C, 20
TY 22X 2.2 A3} ukg-A 5,

2.3.2.2. o9 Hg
u]oFA}A non-participating &9 4] @o] A}
8 e AT B4 409 F4e) o EE
MC, EAE A95t4x 1.6¢(14.5mmole)? cyclooc-
tenes A= 100mle] gvio] 3o LAz &
<79 pyridine Zv) EA3}tol 0CA 22 A

d 2
3 k- AYstgct.

2. 3. 3. Cyclododecene2| 2= Atzl 82

241g(14.5 mmole)e] cyclododecened 100mle)
4ol Zo FolaA 2xoA 2F A3 ulLA|Fo
o Zet 2N wheEA Mg 2319 5o
229

2.3.3.1. 8329 g

2.41g(145 mmole)®] cyclododecened] £v)2
MCE AH88tgla whe &g 7508 59 &
T pyridine &= Zajsto] —78°C, —15C, 0°C,
20C e LA 2 & Abs} uk-gA] ).

2.3.3.2. Bojo 48
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u]o}AtA non-participating &7} FellA @] A}
453 e AE FoA 4949 4] & EE
MC, EAS A93ld 2.41g(14.5mmole)® cyclo-
dodecene A€ E 100ml9) &ollo] oI ubg- &
a3 £ 249 pyridine & EA3}el] 0CellA]
2 F Abs} uhe-g APt

&

kl

3. &t A

3. 1. Cyclohexene
3.1 1. 882 d¥

1.2g(14.5 mmole)] cyclohexened 100mle} MC
o oA uhe L NE V|ELE FY E5Y pyr-
idineZe} EA 3} —78, —15, 0, 20CY L&A
& A uheg Aflo2H uhEErrt ANESY
g T XE 4FE AEHG

o] Zol4 0CY &x9 MC 4vj& A48 o2
Absh whgol A 231004 AEd AAY Azt o
£ polymeric ozonide®] &2 25%°lsich. F3Ev)
9 F A3} wtgolME F2 et zwitteriondt 2d)
3T 7|7ke] EAP7t ukgo 2 o ¥-% polymeric ozo-
nider} Ao} 18], HHE &HAE JIFoE
29 E59 pyridined H7HG uhselAe R
A9 polymeric ozonider} A3 Zidtgon
polymeric ozonideZ ¥-23tz ¢ vz oFfeds
10 wt% NaHCO; $4922 2§ ¥ MCZ #7]
S $%3}o 12 adipaldehyder} 14.7%<1%1.2.H,
& A giate s AMAFH(acidification) A1#A
MCZ $%3lo & A7} 6-oxo-hexanoic acid’}
59.3%, adipic acidZ} 23.5%°1¢lct. of7lelA], 6-
oxohexanoic acid® pyridine Zuljo] 2]} zwitterion
o A& w8 AAE 7elx, adipalde-
hyde: zwitterion7}t9] peroxyZ§e A ¥ adi-
paldehydes} Q.2 Eaj=lo] A4H A2 Alzgd
[19-20]. o+& Fig 29} 3& &3¢ A3 date®
A3 MCE S8t 2L {7189 'H-NMR
3} IR 2¥ &0t} Fig 223, §=9~10ppmoll
Ae 7t2 X279 43 Er]9 FAA, 6=13~
19ppmell A= 718 Fotol 94X D7) o
A7}, 6=21~26ppmA M F}2EA]7|¢9} 3=
7)ol Q1gs e WgA7)e FAA7E Jelgr}. Fig.
3224H, 930cm™! ¥2oA 2 AFF O-H

o o

Tssh, A5 A43, 1994

d (ppm)
'H-NMR spectrum(80MHz, acetone-do/ TMS)
of extracts after acidifing water layer treated
in aqueous NaHCO; solution of raw products
obtained from the ozonolysis of cyclohexene in
the presence of equimolar pyridine in CH.Cl,
at0cC.

Fig. 2.
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Fig. 3. IR spectrum of extracts after acidifing water
layer treated in aqueous NaHCO; solution of
raw products obtained from the ozonolysis of
cyclohexene in the presence of equimolar
pyridine in CH,Cl, at 0°C.

o] Wz AF EFF, 1210~1320cm™ o4 C-08 Al
& A% FF, 1715em™ #2A4 C=09 45 A
T &7, 2960~2850cm™ F-ZolA duHlFE 7)9
C-H A& A% &<, 2900~3400cm™ &4 O-
He |2 A% AF F5 Fola 5o vehde A
o8 Rol AAES FZ7} 6-oxohexanocic acideta
Aot Fig 4v 259 %S vehdl Aol
t}. Fig. 425, 257} A5 72} adipalde-
hyde®] 4&& 7Ast3 o] uHa| adipic acid®] 4
& ke A%S Belx e 0N EA
£ 79l 6-oxohexanoic acid®] . 5-&¢] Hu7} FL
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70 -
o d-cio
di-COOH
50 — |
] / Y CHO-COOH

§ 40 \ Polymeric
% ><- ozonide
5 30

K

20

10

J

0 . -
-78 58 -38 -18 2 22 42
Temperature

Fig. 4. Effect of reaction temperature on the yields
of products obtained from ozonolysis of
cyclohexene in the presence of equimolar
pyridine in CH.Cl{based on the 'H-NMR

analysis).
701 ]
di-CH
601 -
di-COOH
501
%O—COOH
§ 401 Polymeric
2 ozonide
& 304
20
10
04

EE MC EA
Solvent

Fig. 5. Solvent effects on the vields of products ob-
tained from ozonolyis of cyclohexene in the
presence of equimolar pyridine in CH.Cl
(based on the '"H-NMR analysis).

& & k. WA, A4 x0T o3 AlE
g}, utd adipaldehyde® ©f ol A3z & o+
Fed & ¥ x4 -5 APA)71x, adipic
acid® o %o] €zl ¥ w& 5 I ¥ 2%
oA weg AP 7 Aol FHFx A5d
o}

3.1.2. o9 I
4z 7] o8 B34 RAUES /AR e
37§¢] ®¥AH4 non-participating 4715, 5 ER(x

1.15D), MC(¢=1.65D), EA(p=1.78D)& 493}
ov} 747ke] 4uli7} AR EY & v|AE 9F
AEsgr}. Fig 59 o]59 A& vehl ot
dutd oz guje Ao Z5F polymeric ozo-
nide®] Aol Aaslgos 18 ojf2E B
A%k primary ozonideZ} ¥ EHA AT zwitter-
ion#} aldehyde moiety+ 719 S40| 2% H%
A 449 § 9le=g solvent cage Wl A poly-
meric ozonide2 9] A AgFR}E zeHA W2 7
3% o go] /1A 5 ) G g AtgE. =3,
#37 2elesl EART A2 MCE 492 A3
7% polymeric ozonided] &8 Hi o)z U3te
6-hexanoic acid®] F&o] Hdje|dlw olf& B
A7 A4S she A4 FHE Jehle 3
&7} HE AR (dielectric constant)?] ko] MC
7} EART) 22 AA 499 F4& MO H 2
7] WEQ Ho2 Atz 17].

AfAog wgers} 0C, Wh4vlEA MCE
A4 pyridine o EA319] o0& A3} ub-Sol A
3}2] ¢+ polymeric ozonided] &) Hiol%e
o] E4E3q] 6-oxohexanoic acid®] F+&& FHtio

Aee & 7 o

tlo x|

3. 2. Cyclooctene
3.2.1. 422 T o HY

Cyclooctene®] 2.& AH3} whgojA uhs-2x7} A
HEY F&4 v|Xe JFE FEIG.

Cycloocteneg 3.1.104 A&3E ule} 7o) kg
APA7 T HHAAE F3tgod o|FA st o
7% 442 714 polymeric ozonided) 82 8.3
% o]¢l}. Polymeric ozonideZ 98 vz oz}
dg 10wt.% NaHCO, #4802 et + MCR
F718S% 239 & 1, 8-octanedialdehyder}
16.20% 01900, £5& g 4o AASAA
MC2 #718¢& F&3l9 94L& A= 8-oxooc-
tanoic acid’} 55.2%, suberic acid’} 20.3% ¢]¢ic}.
o] AE F oA 8-oxooctanoic acid®} 1, 8-octa-
nedial-dehyde®] A4 olf+ 3. 1414 A&d W43
T4 He Ao A€ o Fig 63 72
3¢ AT QAo AHSAA MCE S35
AL $7189 'H-NMR# IR A#E&e|c), Fig 6
o 2RE, §=9~10ppm FZNA 7}2EA|7)9} &
g3 =79 Aat, 6=1.2~14ppm 24 $%

Q.
2

o
-
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h

0 9 8 7 6 5 4 3 2 1 o0
& (ppm)

Fig. 6. '"H-NMR spectrum({ 80MHz, acetone-ds/ TMS)
of extracts after acidifing water layer treated
in aqueous NaHCO; solution of raw products
obtained from the ozonolysis of cyclooctene in
the presence of equimolar pyridine in CH,Cl,
at0cC.

100 1

L 5

Transmittance(% )

[S+]
o

0

4000 3600 3000 2600 2000 1500 1000

Wave number(cm™")

Fig. 7. IR spectrum of extracts after acidifing water
layer treated in aqueous NaHCO; solution of
raw products obtained from the ozonolysis of
cycloctene in the presence of equimolar pyri-
dine in CH,Cl; at 0C.

o] s1xste WA FAA, §=2.2~3.0ppm ¥
Tl A 7E25A]7)9 delF el QA Je WY
W7]8 kA, §=15~16ppm oA YA o
279 FAA} elide}. Fig. 7238, 1720cm™
FZell4 C=09 4% A% F4, 2700cm™ 2|
A sz 7)e] gk C-H 42 AF &5, 2900~
3400cm™ HFZoA O-HY 9 4% AF &5 5
o]z o] yehd HAoR Mol YAEY F2J} 8-
oxooctanoic acid® ¢l&& 4 glckz Atz %), Fig.
8L WEenst 8 "AE 9L Jehon
Fig. 82%-¢], &57} A5l we} 1, 8-octanedi-
aldehyde 9] &€& 7Zr4d i o|o] uta] suberic

T A5H A4z, 1994
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a4
70
—-—
di-CHO
di-COOH
CHO-COOH
s Polymeric
© .
T ozonide
Pl
0 - . .
~78 -58 -38 -18 2 22 42
Temperature

Fig. 8. Effects of reaction temperature on the yields
of products obtained from ozonolysis of
cycloctene in the presence of equimolar pyri-
dine in CH,Cl,(based on the 'H-NMR analy-

sis).
701 ]

di-CHO
[ ]
di~-COOH
N
CHO-COOH

D Polymeric

g .

< ozonide

=

Solvent
Solvent effects on the yields of products ob-
tained from ozonolysis of cyclooctene in the
presence of equimolar pyridine in CH,Cl,
(based on the '"H-NMR analysis).

Fig. 9.

acidy] &8 F7khe AL Holx glon oi
0CoA &3l 8-oxooctanoic acid®] $-89¢]
Wb & ¢ 5 Uk wekA, HHexE 0Cr 2
o2 Atg e} gk, 1, 8-octanedialdehyded o @
o] d1zt & w5 & e 24 uksg
AYA)713, suberic acid® o @o] dux & w=
e & & LEoA uhe APA] )= Ao &
g3lttz Abg "}

3.2.2. oo A%
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4vi2& 3.1.29 749 984 EE MC EAS
Ao Zzte] oyl AZ Y] w8 vlAE
e AESA. Fig. 99 |59 ZF#E e
ot} z8l3, Fig. 9248 o 4 9%o] 4ul9 F
Aol € 4% polymeric ozonide®] Ake] 723}
L ol 424 BaEs} EARY Z& MCE £
o) 2 A143F H$ polymeric ozonided] +&& FH4
o]9lx Y8t 8-oxooctanoic acid®] F&o] Hujo
A" olf= 3.1.2004 H&F wle} 7t}

AfHo 2 we2rs} 0C, w47k MCE A}
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Fig. 10. '"H-NMR spectrum(80MHz, acetone-ds/
TMS) of extracts after acidifing water
layer treated aqueous NaHCO; solution of
raw products obtained from the ozonolyis
of cyclododecene in the presence of
equimolar pyridine in CH,Cl, at 0°C.
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Fig. 11. IR spectrum of extracts after acidifing
water layer treated aqueous NaHCO; solu-
tion of raw products obtained from the ozo-
nolysis of cyclododecene in the presence of
equimolar pyfidine in CH.Cl, at 0C.
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Fig. 12. Effects of reaction temperature on the
yields of products obtained from ozonolysis
of cyclododecene in the presence of equi-
molar pyridine in CH,Cl,( based on the '‘H-
NMR analysis).
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Fig. 13. Solvent effects on the yields of products ob-
tained from ozonolysis of cyclododecene in
the presence of equimolar pyridine in CH;Cl,
(based on the '"H-NMR analysis).
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Fig. 14. Temperature effects of the y1eld of w-
formyl carboxylic acid obtained from the
ozonolysis of cycloolefins( cyclohexene, cy-
clooctene, cyclododecene) in the presence of
pyridine catalyst and in MC solvent.
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Fig. 15. Temperature effects on the vield of poly-
meric ozonide obtained from the ozonolysis
of cycloolefins( cyclohexene, cyclooctene,
cyclododecene) in the presence of pyfidine

catalyst and in MC solvent.
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Fig. 16. Solvent effects on the yield of w-formyl
carboxylic acid obtained from the ozonoly-
sis of cycloolefins( cyclohexene, cycloctene,
cyclododecene) in the presence of pyridine
catalyst and in MC solvent.
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Fig. 17. Solvent effects on the yield of polymeric
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& dodecene) in the presence of pyridine cat-
alyst and in MC solvent.
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