Figure A.5. *H NMR spectrum of CUAAC reaction of mock polymer with propargyl benzoate.

Parameters:

Frequency: 500 MHz
Experiment: *H
Temperature: 25°C
Solvent: CDCls

Scans: 8

Relaxation delay: 10 secs

157



~o.88

\-O.&S

Figure A.6. *H NMR spectrum of azido-PHA.

Parameters:

Frequency: 500 MHz
Experiment: 1H
Temperature: 25°C
Solvent: CDCl3

Scans: 8

Relaxation delay: 10 secs
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Figure A.7. 'H NMR spectrum of “click” triazole product with Propargyl benzoate using
CuSO4/Na Ascorbate catalyst system.

Parameters:

Frequency: 500 MHz
Experiment: *H
Temperature: 25°C
Solvent: CDCls

Scans: 8

Relaxation delay: 10 secs
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Figure A.8. 'H NMR spectrum of CUAAC reaction with propargyl acetate using

[Cu(L1)ClO4]CIO4 / Na Ascorbate

Parameters:

Frequency: 500 MHz
Experiment: *H
Temperature: 25°C
Solvent: CDCls

Scans: 8

Relaxation delay: 10 secs
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Figure A.9 1*C-NMR spectra of triazole product of 1. CUAAC reaction of Azido-PHA and
propargyl acetate using [Cu(L1)CIO4]ClO4 / Na Ascorbate (top). 2. CUAAC reaction showing
loss of azide (middle). C. Azido-PHA (bottom).

Parameters:

Frequency: 500 MHz
Experiment: *C
Temperature: 25°C
Solvent: CDCls

Scans: 2000

Relaxation delay: 5 secs
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Figure A. 10. CuAAC reaction of PHNUD and methyl-4-azidomethylbenzoate using

CuBr(PPh3)3/ DIPEA catalyst system.

Parameters:

Frequency: 500 MHz
Experiment: *H
Temperature: 25°C
Solvent: CDCls

Scans: 8

Relaxation delay: 10 secs
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Figure A.11. *H NMR spectrum of SPAAC triazole product

Parameters:

Frequency: 500 MHz
Experiment: *H
Temperature: 25°C
Solvent: CDCls

Scans: 32

Relaxation delay: 10 secs
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Figure A. 12. gCOSY spectrum of SPAAC triazole product

Parameters:
Frequency: 500 MHz
Experiment: gCOSY
Temperature: 25°C
Solvent: CDCl3
Scans: 512
Increment: 2

164

r0.5

r1.0

ri5

r2.0

r2.5

r3.0

r3.5

4.0

r4.5

5.0

r5.5

6.0

fi(ppm)



249
139

2L

5 8
40 35 30 25 20 s 10 s
1 (ppm)
‘ =
|
w
3
w0
I
is 110 105 100 95 20 85 80 75 70 65 60 55 S50 ac
f1 (ppm)
.
30 185 180 17s i7o 165 160 150 145 140 135 130 1z
fLi{ppm)

Figure A.13. 3Carbon NMR of SPAAC triazole product with BCN-OH

Parameters:

Frequency: 500 MHz
Experiment: 3C
Temperature: 25°C
Solvent: CDCls

Scans: 2000

Relaxation delay: 5 secs
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Figure A.15. 'TH NMR spectrum of thiol-halogen substitution of PHNUBTr and p-thiocresol in

DMF

Parameters:

Frequency: 500 MHz
Experiment: *H
Temperature: 25°C
Solvent: CDCl3

Scans: 8

Relaxation delay: 10 secs
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Figure A.16. ' H NMR spectra of thiol-halogen substitution product of PHNUBTr and 2-

Parameters:

Frequency: 500 MHz
Experiment: *H
Temperature: 25°C
Solvent: CDCls

Scans: 8

Relaxation delay: 10 secs

naphthalenethiol in DMF.

167



REFERENCES

1. (a). M. Lemoigne, Production of B-hydroxybutyric acid by certain bacteria of the B. subtilis
group. C.R. Acad. Sci., Paris, 176, (1923) 1761. (b). M. Lemoigne, Mechanism of the
production of B-hydroxybutyric acid by the biochemical method. C.R. Acad. Sci, Paris,
178 (1924) 1093-1095. (c). M. Lemoigne, Production of B-hydroxybutyric acid by a
bacterial process. C.R. Acad. Sci., Paris, 179 (1924) 253-256. (d). M. Lemoigne, The
origin of B-hydroxybutyric acid obtained by bacterial process. C.R. Acad. Sci., Paris, 180
(1925) 1539-1541.

2. A. Steinbuchel, PHB and Other Polyhydroxyalkanoic Acids, Biotechnology. 6 (2008)
403 - 464.
3. H. Brandl, R.A. Gross, R.W. Lenz, R.C. Fuller, Pseudomonas oleovorans as a Source of

Poly(beta-Hydroxyalkanoates) for Potential Applications as Biodegradable Polyesters.,
Appl. Environ. Microbiol. 54 (1988) 1977-82.

4. D.Y. Kim, Y. Kim, Y.H. Rhee, Bacterial Poly(3-hydroxyalkanoates) Bearing
Carbon—Carbon  Triple Bonds, Macromolecules. 31  (1998) 4760-4763.
d0i:10.1021/MA980208T.

5. C. Scholz, R.C. Fuller, R.-W. Lenz, Production of poly(B-hydroxyalkanoates) with -
substituents containing terminal ester groups by Pseudomonas oleovorans, Macromol.
Chem. Phys. 195 (1994) 1405-1421. doi:10.1002/macp.1994.021950424.

6. V. Urtuvia, P. Villegas, M. Gonzéalez, M. Seeger, Bacterial production of the biodegradable
plastics polyhydroxyalkanoates, Int. J. Biol. Macromol. 70 (2014) 208-213.
doi:10.1016/j.ijbiomac.2014.06.001

7. L.L. Madison, GW. Huisman, Metabolic  Engineering of  Poly(3-
Hydroxyalkanoates): From DNA to Plastic. Microbiology and Molecular Biology
Reviews 63 (1) (1999) 21-53.

8. R.W. Lenz, R.H. Marchessault, Bacterial Polyesters: Biosynthesis, Biodegradable Plastics
and Biotechnology, Biomacromolecules 6 (1) (2005) 1-8. Doi: 10.1021/bm049700c.

9. M. Lemoigne, etudes sur I’autolyse microbienne. Origine de I’acide P-oxybutyrique forme
par autolyse. Ann. Inst. Pasteur. 41 (1927) 148.

10. A.J. Anderson, E.A. Dawes, Occurrence, Metabolism, Metabolic Role, and Industrial Uses
of Bacterial Polyhydroxyalkanoates, Microbiological Reviews 54 (4) (1990) 450—472.

168



11.

12.

13.

14.

15.

16.

17.

18.

19.

C.S.K Reddy, R. Ghai, Rashmi, V.C. Kalia, Polyhydroxyalkanoates: an overview,
Bioresource Technology, 87 (2) (2003) 137-146. D0i:10.1016/S0960-8524(02)00212-2.
S.Y. Lee, Bacterial Polyhydroxyalkanoates, Biotechnology and Bioengineering. 49 (1)

(1996) 1-14

K. Sudesh, H. Abe, Y. Doi, Synthesis, structure and properties of polyhydroxyalkanoates:
biological polyesters, Progress in Polymer Science, 25 (10) (2000) 1503-1555.
D0i:10.1016/S0079-6700(00)00035-6.

M.J. De Smet, G. Eggink, B. Witholt, J. Kingma, H. Wynberg, Characterization of
intracellular inclusions formed by Pseudomonas oleovorans during growth on octane. J
Bacteriol. 154 (2) (1983) 870 — 878.

R.G. Lageveen, G.W. Huisman, H. Preusting, P. Ketelaar, G. Eggink, B. Witholt,
Formation of polyesters by Pseudomonas oleovorans: effect of substrates on formation and
composition of poly-(R)-3-hydroxyalkanoates and poly-(R)-3-hydroxyalkenoates, Appl
Environ Microbiol. 54 (1988) 2924-2932.

Y.B. Kim, RW. Lenz, R.C. Fuller, Poly-3-Hydroxyalkanoates containing unsaturated
repeating units produced by pseudomonas oleovorans, J. Polym. Sci. Part A Polym. Chem.
33 (1995) 1367-1374. doi:10.1002/pola.1995.080330819.

J.M. Curley, B. Hazer, R.W. Lenz, R.C. Fuller, Production of Poly(3-hydroxyalkanoates)
Containing Aromatic Substituents by Pseudomonas oleovorans, Macromolecules. 29
(1996) 1762-1766. d0i:10.1021/ma951185a.

B. Hazer, R.W. Lenz, R. Clinton Fuller, Bacterial production of poly-3-hydroxyalkanoates
containing arylalkyl substituent groups, (37) 1996 5951-5957. do0i:10.1016/S0032-
3861(96)00570-8.

K.. Gagnon, R.. Lenz, R.. Farris, R.. Fuller, Chemical modification of bacterial elastomers:
2. Sulfur wvulcanization, Polymer. 35 (1994) 4368-4375. do0i:10.1016/0032-
3861(94)90094-9.

20. A.C. Levine, G.W. Heberlig, C.T. Nomura, Use of thiol-ene click chemistry to modify

21.

mechanical and thermal properties of polyhydroxyalkanoates (PHAS), Int. J. Biol.
Macromol. 83 (2016) 358-365. doi:10.1016/j.ijbiomac.2015.11.048.
R. Hany, C. Bohlen, T. Geiger, R. Hartmann, J. Kawada, M. Schmid, M. Zinn, R.H.

Marchessault, Chemical Synthesis of Crystalline Comb Polymers from Olefinic Medium-

169



22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Chain-Length  Poly[3-hydroxyalkanoates], Macromolecules. 37 (2004) 385-389.
d0i:10.1021/MA0304426.

A. Pinto, J.H. Ciesla, A. Palucci, B.P. Sutliff, C.T. Nomura, Chemically Intractable No
More: In Vivo Incorporation of “Click”-Ready Fatty Acids into Poly-[( R )-3-
hydroxyalkanoates] in Escherichia coli, ACS Macro Lett. 5 (2016) 215-219.
doi:10.1021/acsmacrolett.5b00823.

R.M. Macrae, J.R. Wilkinson, Poly-b-hydroxybutyrate metabolism in washed suspensions
of Bacillus cereus and Bacillus megaterium, J Gen Microbiol. 19 (1958) 210 — 222.

E.A. Dawes, P.J. Senior, The role and regulation of energy reserve polymers in
microorganisms, Adv Microb Physiol. 10 (1973) 135 — 266.

E.A. Dawes, P.J. Senior, Poly-b-hydroxybutyrate biosynthesis and the regulation of
glucose metabolism in Azotobacter beijerinckii, Biochem J. 125 (1971) 55 — 66.

J.M. Merrick, M. Doudoroff, Depolymerization of poly-b-hydroxybutyrate by an
intracellular enzymes system. J Bacteriol. 88 (1964) 60 — 71.

R. Griebel, Z. Smith, J.M. Merrick, Metabolism of poly-b-hydroxybutyrate. I. Purification,
composition and properties of native poly-b-hydroxybutyrate granules from Bacillus
megaterium, Biochemistry 7 (1968) 3676 — 3681.

R. Griebel, J.M. Merrick, Metabolism of poly-b-hydroxybutyrate: effect of mild alkaline
extraction on native poly-bhydroxybutyrate granules, J Bacteriol. 108 (1971) 782 — 789.
A. Steinbuchel, K. Aerts, W. Babel, C. Follner, M. Liebergesell, M. H. Madkour, F. Mayer,
U. Pieper-Furst, A. Pries, H. E. Valentin, Considerations on the structure and biochemistry
of bacterial polyhydroxyalkanoic acid inclusions, Can J Microbiol. 41 (1995) 94 — 105.

C. Yang, W. Zhang, R. Liu, C. Zhang, T. Gong, Q. Li, S. Wang, C. Song; Analysis of
polyhydroxyalkanoate (PHA) synthase gene and PHA-producing bacteria in activated
sludge that produces PHA containing 3-hydroxydodecanoate, FEMS Microbiology
Letters, 346 (1) (2013) 56-64. d0i:10.1111/1574-6968.12201.

B. A. Rehm, A. Steinbuichel, Biochemical and genetic analysis of PHA synthases and other

proteins required for PHA synthesis, International Journal of Biological Macromolecules,
25, (1-3) (1999) 3-19. Doi: 10.1016/S0141-8130(99)00010-0.
B. Galan, N. Dinjaski, B. Maestro, L. I. de Eugenio, I. F. Escapa, J. M. Sanz, J. L. Garcia,

M. A. Prieto, Nucleoid-associated PhaF phasin drives intracellular location and segregation

170


https://doi.org/10.1111/1574-6968.12201

33.

34.

35.

36.

37.

38.

39.

40.

41.

of polyhydroxyalkanoate granules in Pseudomonas putida KT2442, Molecular
Microbiology, 79 (2011) 402-418. d0i:10.1111/j.1365-2958.2010.07450.x

M.A. Prieto, B. Biihler, K. Jung, B. Witholt, B. Kessler, PhaF, a polyhydroxyalkanoate-
granule-associated protein of Pseudomonas oleovorans GPol involved in the regulatory
expression system for pha genes, J Bacteriol., 181 (3) (1999) 858 — 868.

J. Sparks, Modified Bacterial Polyesters as Gene Delivery Systems. Order No. 3272666
The University of Alabama in Huntsville, 2007. Ann Arbor: ProQuest. Web. 8 Jan. 2018.
D.Y. Kim, HW. Kim, M.G. Chung, Y.H. Rhee, Biosynthesis, modification, and
biodegradation of bacterial medium-chain-length polyhydroxyalkanoates, J Microbiol.,
45(2) (2007) 87-97.

B. Witholt, B. Kessler, Perspectives of medium chain length poly(hydroxyalkanoates), a
versatile set of bacterial bioplastics, Curr Opin Biotechnol. 10(3) (1999) 279-
285. doi: 10.1016/S0958-1669(99)80049-4.

A. Steinbichel, S. Hein, Biochemical and molecular basis of microbial synthesis of
polyhydroxyalkanoates in microorganisms, Adv Biochem Eng Biotechnol. 71 (2001) 81—
123.

S. Fiedler, A. Steinblchel, B.H. Rehm, The role of the fatty acid B-oxidation multienzyme
complex from Pseudomonas oleovorans in polyhydroxyalkanoate biosynthesis: molecular
characterization of the fadBA operon from P. oleovorans and of the enoyl-CoA hydratase
genes phaJ from P. oleovorans and Pseudomonas putida, Arch Microbiol.178 (2002) 149
—160. D0i:10.1007/s00203-002-0444-0.

S. Sato, H. Kanazawa, T. Tsuge, Expression and characterization of (R)-specific enoyl
coenzyme A hydratases making a channeling route to polyhydroxyalkanoate biosynthesis
in Pseudomonas putida, Appl Microbiol Biotechnol. 90 (3) (2011) 951 — 959. doi:
10.1007/500253-011-3150-5.

E. Bugnicourt, P. Cinelli, A. Lazzeri, V. Alvarez, Polyhydroxyalkanoate (PHA): Review
of synthesis, characteristics, processing and potential applications in packaging, eXPRESS
Polymer Letters. 8(11) (2014) 791-808. DOI: 10.3144/expresspolymlett.2014.82.

C. Zhu a, C.T. Nomura, J.A. Perrotta, A.J. Stipanovic, J.P. Nakas, Production and
characterization of poly-3-hydroxybutyrate from biodiesel-glycerol by Burkholderia
cepacia ATCC 17759, Biotechnology progress, 26(2) (2012) 424 — 430.

171



42

43.

44,

45,

46.

471.

48.

49,

50.

51.

52.

. U.A. Stock, M. Nagashima, P.N. Khalil, G.D. Nollert, T. Herdena, J.S. Sperling, A. Moran,
J. Lien, D.P. Martin, F.J. Schoen, J.P. Vacanti, J.E. Mayer, Tissue-engineered valved
conduits in the pulmonary circulation, J. Thorac. Cardiovasc. Surg. 119 (2000) 732—740.
d0i:10.1016/S0022-5223(00)70008-0.

A. Steinbuchel, H.E. Valentin, Diversity of bacterial polyhydroxyalkanoic acids, FEMS
Microbiology Letters, 128(3) (1995) 219 — 228. D0i:10.1016/0378-1097(95)00125-0.

D. Kai, X.J. Loh, Polyhydroxyalkanoates: Chemical Modifications Toward Biomedical
Applications, ACS Sustain. Chem. Eng. 2 (2014) 106-119. doi:10.1021/sc400340p.

G. Du, J. Yu, Metabolic analysis on fatty acid utilization by Pseudomonas oleovorans: mcl-
poly(3-hydroxyalkanoates) synthesis versus B-oxidation, Process Biochem. 38 (2002)
325-332. d0i:10.1016/S0032-9592(02)00084-5.

R.W. Lenz, Y.B. Kim, R.C. Fuller, Production of unusual bacterial polyesters by
Pseudomonas oleovorans through cometabolism, FEMS Microbiol. Lett. 103 (1992) 207-
214. d0i:10.1111/j.1574-6968.1992.tb05839.x.

M. Tortajada, L.F. da Silva, M.A. Prieto, Second-generation functionalized medium-chain-
length polyhydroxyalkanoates: the gateway to high-value bioplastic applications., Int.
Microbiol. 16 (2013) 1-15. d0i:10.2436/20.1501.01.175.

V. Oeding, H.G. Schlegel, B-Ketothiolase from Hydrogenomonas Eutropha H16 and Its
Significance in the Regulation of Poly-B-Hydroxybutyrate Metabolism, Biochemical
Journal. 134(1) (1973) 239-248.

S. Khanna, A.K. Srivastava, Recent advances in microbial polyhydroxyalkanoates, Process
Biochemistry. 40(2) (2005) 607 — 619. D0i:10.1016/j.procbio.2004.01.053.

A. Iftikhar, J. Nazia, Polyhydroxyalkanoates: Current applications in the medical field,
Front. Biol. 11 (2016) 19. D0i:10.1007/s11515-016-1389-z.

S. Peng, X. Guo, G. Shang, J. Li, X. Xu, M. You, P. Li, G. Chen, An assessment of the
risks of carcinogenicity associated with polyhydroxyalkanoates through an analysis of
DNA aneuploid and telomerase activity, Biomaterials. 32(10) (2011) 2546 — 2555.
Do0i:10.1016/j.biomaterials.2010.12.051.

J. He, T. Liu, S. Xu, Y. Zhang, The effects of compressive pre-deformation on vyield
asymmetry in hot-extruded Mg—-3Al-1Zn alloy, Materials Science and Engineering: A, 579
(2013), Pages 1-8, doi:10.1016/j.msea.2013.04.115.

172



53.

54.

55.

56.

S7.

58.

59.

60.

61.

62.

63.

L.N. Novikov, L.N. Novikova, A. Mosahebi, M. Wiberg, G. Terenghi, J. Kellerth, A novel
biodegradable implant for neuronal rescue and regeneration after spinal cord injury, In
Biomaterials. 23(16) (2002) 3369-3376 doi:10.1016/S0142-9612(02)00037-6.

L.N. Novikova, J. Pettersson, M. Brohlin, M. Wiberg, L.N. Novikov, Biodegradable poly-
B-hydroxybutyrate scaffold seeded with Schwann cells to promote spinal cord repair,
Biomaterials, 29(9) (2008) 1198-1206. Doi:10.1016/j.biomaterials.2007.11.033.

X. Xu, X. Li, S. Peng, J. Xiao, C. Liu, G. Fang, K.C. Chen, G. Chen, The behavior of neural
stem cells on polyhydroxyalkanoate nanofiber scaffolds, Biomaterials. 31(14) (2010) 3967
—3975. Doi: 10.1016/j.biomaterials.2010.01.132.

B. Yu, C. Chen, Y. Sun, T. Young, The response of rat cerebellar granule neurons (rCGNs)
to various polyhydroxyalkanoate (PHA) films, Desalination. 245(1-3) (2009), 639 — 646.
Doi: 10.1016/j.desal.2009.02.031.

W. Chen, Y.W. Tong, PHBV microspheres as neural tissue engineering scaffold support
neuronal cell growth and axon—dendrite polarization, Acta Biomaterialia. 8(2) (2012) 540-
548, doi: 10.1016/j.actbio.2011.09.026.

M.D. Tepha, Absorbable Stents and Stent Coatings, (n.d.) Platforms.
http://www.tepha.com/platforms/cardiovascular-stents/ (accessed January 1, 2016)

R. Ramapanicker, P. Chauhan, Click Chemistry: Mechanistic and Synthetic Perspectives,
Click Reactions in Organic Synthesis (ed S. Chandrasekaran). (2016) Wiley-VCH Verlag
GmbH & Co. KGaA, Weinheim, Germany. doi: 10.1002/9783527694174.chl.

F. Lutz, Z. Zarafshani, Efficient construction of therapeutics, bioconjugates, biomaterials
and bioactive surfaces using azide—alkyne “click” chemistry, Adv. Drug Deliv. Rev. 60
(2008) 958-970. doi:10.1016/j.addr.2008.02.004.

H.C. Kolb, K.B. Sharpless, The growing impact of click chemistry on drug discovery, Drug
Discovery Today. 8(24) (2003) 1128 — 1137. Doi: 10.1016/S1359-6446(03)02933-7.

C. Barner-Kowollik, F.E. Du Prez, P. Espeel, C.J. Hawker, T. Junkers, H. Schlaad, W. Van
Camp, “Clicking” Polymers or Just Efficient Linking: What Is the Difference?, Angew.
Chem. Int. Ed. 50 (2011) 60—62. doi:10.1002/anie.201003707.

H.C. Kolb, M.G Finn, K.B Sharpless, Click Chemistry: Diverse Chemical Function from
a Few Good Reactions. Angew. Chem. Int. Ed. 40 (2001) 2004-2021. doi:10.1002/1521-
3773(20010601).

173



64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

C.D. Hein, X.M. Liu, D. Wang, Click chemistry, a powerful tool for pharmaceutical
sciences, Pharm Res. 25(10) (2008) 2216 — 2230. doi: 10.1007/s11095-008-9616-1.

J.E. Hein, V. V Fokin, Copper-catalyzed azide-alkyne cycloaddition (CuAAC) and
beyond: new reactivity of copper(l) acetylides., Chem. Soc. Rev. 39 (2010) 1302-15.
d0i:10.1039/b904091a.

V. V. Rostovtsev, L.G. Green, V. V. Fokin, K.B. Sharpless, A Stepwise Huisgen
Cycloaddition Process: Copper(I)-Catalyzed Regioselective “Ligation” of Azides and
Terminal Alkynes, Angew. Chemie. 114 (2002) 2708-2711. doi:10.1002/1521-
3757(20020715)114:142708.

C.W. Tornee, C. Christensen, M. Meldal, Peptidotriazoles on Solid Phase: [1,2,3]-
Triazoles by Regiospecific Copper(l)-Catalyzed 1,3-Dipolar Cycloadditions of Terminal
Alkynes to Azides, The Journal of Organic Chemistry. 67(9) (2002) 3057-3064. DOI:
10.1021/jo011148,;.

M. Weiwer, C.C. Chen, M.M. Kemp, R.J. Linhardt, Synthesis and Biological Evaluation
of Non-Hydrolizable 1,2,3-Triazole Linked Sialic Acid Derivatives as Neuraminidase
Inhibitors, European journal of organic chemistry. 16 (2009). doi:10.1002/ejoc.200900117.
V. D. Bock, H. Hiemstra, J.H. van Maarseveen, Cu(l)-Catalyzed Alkyne—Azide “Click”
Cycloadditions from a Mechanistic and Synthetic Perspective, Eur. J. Org. Chem. 2006(1)
(2006) 51-68. doi:10.1002/ejoc.200500483.

S. Sun, P. Wu, Mechanistic Insights into Cu(l)-Catalyzed Azide—Alkyne “Click”
Cycloaddition Monitored by Real Time Infrared Spectroscopy, The Journal of Physical
Chemistry A. 114 (32) (2010) 8331-8336. DOI: 10.1021/jp105034m.

T.R. Chan, R. Hilgraf, K.B. Sharpless, V.V. Fokin. Polytriazoles as Copper(l)-Stabilizing
Ligands in Catalysis, Organic Letters. 6(17) (2004), 2853-2855. DOI: 10.1021/010493094
F. Pérez-Balderas, M. Ortega-Mufioz, J. Morales-Sanfrutos, F. Hernandez-Mateo, F.G.
Calvo-Flores, J.A. Calvo-Asin, J. lIsac-Garcia, F. Santoyo-Gonzalez, Multivalent
Neoglycoconjugates by Regiospecific Cycloaddition of Alkynes and Azides Using
Organic-Soluble Copper Catalysts, Organic Letters. 5 (11) (2003) 1951-1954. DOI:
10.1021/01034534r.

S. Diez-Gonzalez, A. Correa, L. Cavallo, S.P. Nolan,. (NHC)copper(l)-catalyzed [3+2]
cycloaddition of azides and mono- or disubstituted alkynes. Chemistry, A European

174



74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Journal. 12(29) (2006) 7558-7564. DOI: 10.1002/chem.200600961.

Z. Wang, Y. Zhang, H. Fu, Y. Jiang, Y. Zhao, Efficient Intermolecular Iron-Catalyzed
Amidation of C—H Bonds in the Presence of N-Bromosuccinimide, Organic Letters. 10 (9)
(2008) 1863-1866. DOI: 10.1021/01800593p.

A. Qin, JW.Y. Lam, B.Z. Tang, Click Polymerization: Progresses, Challenges, and
Opportunities, Macromolecules. 43 (2010) 8693-8702. doi:10.1021/mal101064u.

A. Qin, JW.Y. Lam, L. Tang, C.K.W. Jim, H. Zhao, J. Sun, B. Zhong Tang, Polytriazoles
with Aggregation-Induced Emission Characteristics: Synthesis by Click Polymerization
and Application as Explosive Chemosensors, Macromolecules. 42 (2009) 1421-1424.
d0i:10.1021/ma8024706.

E.M. Sletten, C.R. Bertozzi, From Mechanism to Mouse: A Tale of Two Bioorthogonal
Reactions, Acc. Chem. Res. 44 (2011) 666-676. doi:10.1021/ar200148z.

J. Tummatorn, P. Batsomboon, R.J. Clark, I. V. Alabugin, G.B. Dudley, Strain-Promoted
Azide-Alkyne Cycloadditions of Benzocyclononynes, J. Org. Chem. 77 (2012) 2093
2097. doi:10.1021/j0300188y.

D.H. Ess, G.O. Jones, K.N. Houk, Transition States of Strain-Promoted Metal-Free Click
Chemistry: 1,3-Dipolar Cycloadditions of Phenyl Azide and Cyclooctynes, Organic
Letters. 10(8) (2008) 1633-1636. DOI: 10.1021/0l8003657.

J.M. Baskin, J.A. Prescher, S.T. Laughlin, N.J. Agard, P.V. Chang, I.A. Miller, A. Lo, J.
A. Codelli, C.R. Bertozzi, Copper-free click chemistry for dynamic in vivo imaging,
Proceedings of the National Academy of Sciences of the United States of America. 104(43)
2007 16793-16797. d0i:10.1073/pnas.0707090104.

E.M. Sletten, C.R. Bertozzi, A Hydrophilic Azacyclooctyne for Cu-Free Click Chemistry,
Org. Lett.,10(14) (2008) 3097—-3099.

J.C. Jewett, E.M. Sletten, C.R. Bertozzi, Rapid Cu-Free Click Chemistry with Readily
Synthesized Biarylazacyclooctynones, J. Am. Chem. Soc., 132 (11) (2010) 3688—3690.

X. Ning, J. Guo, M.A Wolfert, G.J Boons, Visualizing Metabolically-Labeled
Glycoconjugates of Living Cells by Copper-Free and Fast Huisgen Cycloadditions.
Angewandte Chemie (International ed in English). 47(12) (2008) 2253-2255.

175



84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

d0i:10.1002/anie.200705456.

A. T. Blomquist, L.H. Liu, Many-membered Carbon Rings. VII. Cyclo6ctyne, Journal of
the American Chemical Society. 75(9) 1953, 2153-2154. DOI: 10.1021/ja01105a039.
L.K Montgomery, L.E Applegate, Quantitative evidence concerning the relative stabilities
of cycloalkynes and arynes [18], Journal of the American Chemical Society. 89 (1967)
5305-5307.

A.B. Lowe, Thiol-ene “click” reactions and recent applications in polymer and materials
synthesis: a first update, Polym. Chem. 5 (2014) 4820-4870. Doi: 10.1039/C4PY00339J
B. D. Fairbanks, T. F. Scott, C.J. Kloxin, K.S. Anseth, C.N. Bowman, Thiol-Yne
Photopolymerizations: Novel Mechanism, Kinetics, and Step-Growth Formation of Highly
Cross-Linked Networks. Macromolecules, 42(1) (2009) 211-217.
D0i:10.1021/ma801903w.

D. Samaroo, M. Vinodu, X. Chen, C.M. Drain, Meso-tetra(pentafluorophenyl)porphyrin is
an Efficient Platform for Combinatorial Synthesis, and the Selection of New Photodynamic
Therapeutics using a Cancer Cell Line. Journal of combinatorial chemistry.;9(6) 2007.
d0i:10.1021/cc070067j.

B.M. Rosen, X. Jiang, C.J. Wilson, N.H. Nguyen, M.J. Monteiro, V. Percec, The
disproportionation of Cu(l)X mediated by ligand and solvent into Cu(0) and Cu(I1)X2 and
its implications for SET-LRP, J. Polym. Sci. A Polym. Chem. 47 (2009) 5606-5628.
d0i:10.1002/pola.23690.

K. Dietliker, R. Husler, J.-L. Birbaum, S. Ilg, S. Villeneuve, K. Studer, T. Jung, J.
Benkhoff, H. Kura, A. Matsumoto, H. Oka, Advancements in photoinitiators—Opening up
new applications for radiation curing, Progress in Organic Coatings. 58(2-3), (2007) 146-
157. D0i:10.1016/j.porgcoat.2006.08.021.

R.W. Lenz, B.W Kim, H.W. Ulmer, K. Fritzsche, E. Knee, R.C. Fuller, Functionalized
Poly-B-hydroxyalkanoates Produced by Bacteria, From Nato ASI Series, Series E: Applied
Sciences (1990), 186(Novel Biodegra. Micro. Polym.) 23-25.

Y.B. Kim, R.W. Lenz, R.C. Fuller, Poly(3-hydroxyalkanoate) copolymers containing
brominated repeating units produced by Pseudomonas oleovorans, Macromolecules. 25
(1992) 1852-1857. d0i:10.1021/ma00033a002.

T. Toraman, B. Hazer, Synthesis and Characterization of the Novel Thermoresponsive

176



103.G.-Q. Chen, A microbial polyhydroxyalkanoates (PHA) based bio- and materials industry,
Chemical Society Reviews. 38(8) (2009) 2434-2446.

104.Z-W. Dai, X-H. Zou, G-Q Chen, Poly(3-hydroxybutyrate-co-3-hydroxyhexanoate) as an
injectable implant system for prevention of post-surgical tissue adhesion, Biomaterials.
30(17) (2009) 3075-3083. doi:10.1016/j.biomaterials.2009.02.015.

105.L.N. Novikova, J. Pettersson, M. Brohlin, M. Wiberg, L.N. Novikov, Biodegradable poly-
b-hydroxybutyrate scaffold seeded with Schwann cells to promote spinal cord repair,
Biomaterials. 29 (2008) 1198-1206.

106.R.C. Young, M. Wiberg, G. Terenghi, Poly-3-hydroxybutyrate (PHB): a resorbable
conduit for long-gap repair in peripheral nerves, Br. J. Plast. Surg. 55 (2002) 235-240.

107.Y.Z. Bian, Y. Wang, G. Aibaidoula, G.Q. Chen, Q. Wu, Evaluation of poly(3-
hydroxybutyrate-co-3-hydroxyhexanoate) conduits for peripheral nerve regeneration.
Biomaterials. 30 (2009) 217-225.

108.L. Wang, Z.H. Wang, C.Y. Shen, M.L. You, J.F. Xiao, G.Q. Chen, Differentiation of
human bone marrow mesenchymal stem cells grown in terpolyesters of 3-
hydroxyalkanoates scaffolds into nerve cells, Biomaterials. 31 (2010), 1691-1698.

109. L.R. Lizarraga-Valderrama, R. Nigmatullin, C. Taylor, J.W. Haycock, F. Claeyssens, J.C.
Knowles, I. Roy, Nerve tissue engineering using blends of poly(3-hydroxyalkanoates) for
peripheral nerve regeneration, Eng. Life Sci. 15 (2015) 612-621.

110. Archer Daniels Midland. ADM, 23 Apr. 2007, www.adm.com/news/news-

releases/metabolix-and-adm-to-produce-mirel-the-worlds-first-biobased-and-fully-

biodegradable-plastic. (Accessed, January 20, 2016).

111. Archer Daniels Midland. ADM, 12 Jan. 2012, www.adm.com/news/news-releases/adm-to-

end-commercial-alliance-with-metabolix. (Accessed January 20, 2018).

112. V.P. Krivopalov, O.P. Shkurko, 1,2,3-Triazole and its derivatives. Development of
methods for the formation of the triazole ring, Russian Chemical Reviews. 74(4) (2005)
339 —379.

113. RW. Lenz, R.C. Fuller, C. Scholz, F. Touraud, Bacterial synthesis of poly-p-
hydroxyalkanoates with functionalized side chains, Studies in Polymer Science. 12 (1994)
109-119. d0i:10.1016/B978-0-444-81708-2.50015-4.

114.V.O. Rodionov, S.I. Presolski, S. Gardinier, Y.-H. Lim, M.G. Finn, Benzimidazole and

178



